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ABSTRACT
On January 16, 2007, the U.S. Federal Aviation Administration (FAA) issued revised regulatory
material relating to the operation of all aircraft on flights with the potential for extended time
diversions. As a result, the term ETOPS has been redefined as “Extended Operations” and now
includes the operation of all transport aircraft, regardless of the number of engines (except AllCargo operations of airplanes with more than 2-engines), further than specific threshold times
from available enroute diversion airports.
The new FAA rules, while still limiting two-engine airplanes to routes that remain within 60
minutes from an Adequate Airport, unless the operator is approved for ETOPS, will now allow
two-engine airplanes to be flown on ETOPS routes with diversion times greater than 240 minutes
flying time in certain geographic regions. Passenger airplanes with more than two engines will
also be required to meet ETOPS requirements under the new rules, whenever they are operated
more than 180 minutes from an Adequate Airport. ETOPS Operational Approvals may be
granted to operators if the airframe/engine combination being used has been approved for such
flights and the operator has established acceptable operations and maintenance programs. FAA
Advisory Circulars, AC 120-42B and AC 135-42, provide guidelines for the additional
operations, maintenance, reliability and training programs that are required of an FAA ETOPS
operator.
Type Design Approval of ETOPS aircraft is now the subject of FAR Parts 21, 25, and 33,
including the requirements for ETOPS Type Design Approval at the time of initial Type
Certification, or “Early ETOPS”. Aircraft used in ETOPS service must be configured and
maintained in accordance with a Configuration, Maintenance and Procedures (CMP) document
approved by the regulatory authorities.
The operator's maintenance, operations, training and reliability programs must be supplemented
to include special ETOPS requirements.
Guidance material is also provided for airlines that are seeking approval to operate on ETOPS
routes, including ETOPS at entry into service with an airframe/engine combination that is new to
their fleet. This type of Operational Approval is referred to as &quot;Accelerated ETOPS&quot;. A Generic
ETOPS Operational Approval Plan Template, which can be modified by the operator to create a
customized ETOPS Approval Plan, is included in Appendix E.
Flight Operations on routes that transit North of 78 Degrees North Latitude, or South of 60
Degrees South Latitude are now subject to FAA Part 121 and Part 135 regulations. Operators
wishing to operate in these Polar Areas must obtain a Polar Operational Approval prior to
conducting such operations. Additional MMEL limitations are applied to Polar operations and
operators must establish Passenger Recovery Plans specific to each possible diversion airport
that would be used to support these operations. A Fuel Temperature Monitoring Program must
also be established by the operator.
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OPERATIONAL GUIDELINES AND METHODS
SECTION 1 – INTRODUCTION
1. INTRODUCTION
1.1
Purpose
The purpose of Volume III of the Boeing ETOPS Guide is to assist operators who are making an
application for ETOPS Operational Approval to their regulatory agency. The recommendations
and methods in this guide are based on accepted procedures that fulfill the requirements of most
regulatory authorities around the world. This is a direct consequence of the dedicated efforts of
the various agencies involved to harmonize their individual requirements to essentially global
definitions of ETOPS requirements. The basic point of view of this document is based on the
U.S. Federal Aviation Administration (FAA) Code of Federal Regulations, which were revised
to in 2007 to include the requirements for aircraft, engines, and operators that are used in ETOPS
Service.
Although many countries with ETOPS operators publish their own national ETOPS
requirements, it is not practical to attempt to reference each country’s regulations. For the most
part, they are all derived from the following list of primary ETOPS publications:
•
Title 14 of the US Code of Federal Regulations 14 CFR Parts 1, 21, 25, 33, 121, &amp; 135;
•
International Civil Aviation Organization (ICAO) Standards and Recommended
Practices (SARPS) (revision to be published late 2008 and in 2009. State Letters were
issued in September 2007, but were recalled in early 2008);
Where differences still exist between the requirements of the FAA and another specific country’s
ETOPS rules, the issues will be addressed to the maximum extent practical in separate
appendices to this document, which will be published as new regulations become available.
The FAA has also published new Advisory Circulars AC120-42B, and AC135-42 which contain
additional guidance material on ETOPS and Polar Practices and Procedures, as well as specific
guidance for obtaining ETOPS Operational Approval.
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1.2
Background
Background: Although originally evolving during the era of piston-engine airplanes, the
requirements of 14 CFR 121.161 were effective and flexible enough initially to accommodate the
increased reliability of the turbine-powered airplanes. With the advent of a new generation of
twin-engine airplanes in the 1980s that had significant improvements in range, payload and
reliability, a desire arose to take advantage of the capability of these airplanes and to establish
conditions under which operations with potentially long diversion times with these airplanes
could be conducted safely. AC 120-42 in 1985 and AC120-42A in 1988 recognized the
increasing reliability of turbojet engines and helped to establish type design and operational
practices for safe and reliable ETOPS operations with two-engine airplanes. As the technology
and reliability of twin-engine airplanes continued to improve due, in a large measure, to the
requirements of these documents, such operations became compatible with those long range
operations typically associated with three and four-engine airplanes.
At the same time this technology brought twins to the arena of long range operations, the
infrastructure to support such operations was changing. Political and funding priorities forced
the closure or reduction in basic services of a number of airports, both military and civilian, in
remote areas that historically had been used as diversion airports for routes over oceanic and/or
desolate land areas. The increasing use of Polar flights, while creating economic benefits, has
brought new challenges to the operation. This reduction in operational infrastructure began to
significantly impact the viability of all long-range twin-engine operations under current
regulations and likewise began to erode the basic safety net that long-range operations in three
and four engine aircraft had relied upon. Due to these pressures and to the increasing
commonality of all long-range operations, the data began to show that ETOPS requirements and
processes are generally applicable to all long range operations including those by three and four
engine airplanes and would improve the safety and viability of all long range operations. The
reliability and system architecture of modern twin engine airplanes, developed specifically to
address the requirements of AC120-42A, have begun to meet or exceed the capabilities of
current three and four-engine long range airplanes and it was believed that all long range
airplanes, regardless of the number of engines, needed a viable diversion airport in the case of
onboard fire, medical emergency or catastrophic decompression.
Ensuring availability of en route alternate airports, adequate fire fighting coverage at these
airports, and fuel planning to account for depressurization are sound operational practices for all
airplanes, including three and four-engine airplanes. Likewise, all airplane time critical systems
should account for the maximum allowable diversion and worst-case scenarios. To address these
issues, a reasonable approach was to demand that many of the ETOPS requirements, which were
based on sound safety principals and were successfully proven over many years of operations,
should be applied to all operations which had potential extended diversion times to alternate
airports. 14 CFR 121.161 has now been changed to include passenger airplanes with more than
two engines in long-range operations. Accordingly ETOPS, which was defined as ‘extended
range operations with two engine airplanes,’ has been re-defined as ‘Extended Operations’ to
enhance the safety and reliability of all long range operations and to include the operations of
passenger airplanes with more than two engines.
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1.2.1 New FAA ETOPS Rules
As of February 15, 2007, FAR 121.161 and 135.364 establish the requirement that all airplanes
operated under Federal Aviation Regulations FAR Part 121 and Part 135, regardless of the
number of engines, (except all-cargo airplanes with more than two-engines), must remain within
specific threshold times from an adequate enroute alternate airport. The authorization to operate
beyond these threshold times is defined as Extended Operations, or ETOPS, and the distance
corresponding to the threshold time is determined in Still Air, Standard Day conditions. For
two-engine airplanes operated under Part 121, an ETOPS authorization is required if the
threshold time of 60 minutes is exceeded. For passenger airplanes with more than 2 engines, the
threshold time is 180 Minutes. All airplanes, regardless of the number of engines, operated
under Part 135 have a 180 minute threshold time, (except all-cargo airplanes with more than twoengines).
Similar requirements exist in the operations oriented regulations of many other countries,
typically based on either the FAA guidelines or the Standards and Recommended Practices
(SARP) of ICAO Annexes 6 and 8. A few countries (Australia, Brazil and others) may limit
two-engine airplanes to 75 or 90 minutes from an Adequate Airport, but most countries use a 60
minute threshold time. Differences between FAA and other national ETOPS rules will be
covered in Appendices to this document.
1.2.2
ETOPS Approvals
Before ETOPS revenue service can be started, there are two distinct approval steps that must be
completed. First the airplane manufacturer must obtain ETOPS Type Design Approval from the
applicable regulatory agencies for the specific airframe/engine combination. Second, the
operator must obtain ETOPS Operational Approval from the applicable regulatory agency.
FAR Part 25 &sect;25.3, &sect;25.1535, and Appendix K to Far Part 25 define the requirements for an
airframe/engine combination to be granted an ETOPS Type Design Approval. Specific
certification requirements also exist for turbine engines that are to be certified for ETOPS and
these are now published in FAR Part 33, mostly in Subpart G. Three methods of complying with
these requirements are defined: one involving specified amounts of revenue service experience
with the specific airframe/engine combination; the second allowing ETOPS Certification
simultaneously with basic airplane certification; and the third as a combination of the first two
methods.
The methods for an operator to obtain an ETOPS Operational Approval are defined in Appendix
3 to FAA Advisory Circular AC120-42B. In a manner similar to the type design process, there
are two methods of seeking the ETOPS Operational Approval. The first involves operator
revenue service experience with specific airframe/engine combination that it intends to operate in
ETOPS service. The second allows for a reduction in the required in-service experience,
including the provision for receiving ETOPS Operational Approval at entry into service. As is
the case with all Advisory Circulars, these methods of seeking an Operational Approval
represent a recommended method of compliance, but not the only method that may be used.
Operators are free to propose alternate methods of compliance to the FAA.
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Additional discussion is provided in the following two sections on the differences between the
various methods of compliance for ETOPS Type Design Approval and ETOPS Operational
Approval.
1.2.2.1
ETOPS Type Design Approval
During the Type Design Approval process, the manufacturer must show that the airframe and
propulsion systems for a particular airplane can achieve a sufficiently high level of reliability,
thereby assuring that safe extended range operations may be conducted. ETOPS Type Design
Approval must be obtained separately for each airframe/engine combination, and in some
instances, must be obtained from more than one country’s regulatory agency.
There are currently three methods of obtaining an ETOPS Type Design Approval as describe in
Appendix K to Far Part 25. They are the “Service Experience Method”, the “Early ETOPS
Method”, and the “Combined Service Experience and Early ETOPS Method”. The “Service
Experience Method” is essentially a codification of the experience requirements for ETOPS
Type Design Approval that were used on the first generation of ETOPS airplanes, such as the
Boeing 757 and 767. In general, a minimum of 250,000 engine-hours are required on the
candidate engine/airframe combination, and for twin engine airplanes, specific levels of engine
reliability, stated in terms of the In-Flight Shutdown rate (IFSD), are required. A demonstrated
IFSD rate of 0.05 or less per 1000 world-fleet engine-hours, based on a 12-month rolling
average, is required for ETOPS Type Design approval up to and including 120-minutes.
However, as a new requirement in the 2007 rules, if the submitted IFSD rate is greater than 0.02
per 1000 engine-hours, the manufacturer/applicant must present a list of corrective actions to the
FAA that have been identified and published in the CMP document, that when taken, will result
in the IFSD rate reducing to 0.02 or less per 1000 engine-hours..
For approval up to and including 180-minutes, the required IFSD rate is 0.02 or less per 1000
engine-hours. And for a “Beyond-180-Minutes” ETOPS Type design Approval, the required
IFSD rate is 0.01 or less per 1000 engine-hours.
Airplanes with more than two engines are exempted from the IFSD rate requirements based on
the FAA’s acceptance of the safety case that current engine reliabilities and the level of engine
redundancy on such airplanes is sufficient to protect such operations.
The manufacturer seeking an ETOPS Type Design Approval via the Service Experience Method
must first obtain 250,000 engine hours of service experience on the airframe/engine combination
and then must also conduct an airplane flight test to validate the flight crew’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
airplane’s flying qualities and performance with the demonstrated failures and malfunctions.
The “Early ETOPS” method allows a manufacturer to seek an ETOPS Type Design Approval for
a new airframe/engine combination, prior to the airplane being introduced into service. The
airframe manufacturer must thoroughly document the analysis and testing performed on the
candidate airframe/engine combination, as well as any corrections required to manufacturing,
operational, and maintenance processes and procedures that occur during the airplane
certification process. This problem tracking and resolution system continues after the
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airframe/engine combination receives ETOPS type design approval in accordance with FAR Part
21, &sect;21.4(a).
The candidate engines must be certified in accordance with FAR Part 33, in particular, &sect;33.201.
And at least one candidate airframe/engine combination must be subjected to sufficient flight test
demonstrations to show that the airplane, its components, and equipment are capable of
functioning properly during ETOPS flights and diversions of the longest duration for which the
applicant seeks approval.
ETOPS certification can be pursued and granted simultaneously with the basic airplane Type
Certification, as was accomplished for the first time on the Boeing 777.
The “Combined Service Experience and Early ETOPS Method” can be used if a candidate
airframe/engine combination has some service experience, but not enough to qualify for the
service experience method. An applicant may substitute 15,000 engine-hours of world-fleet
service experience for the rigorous airplane demonstration test required by the Early ETOPS
method. In place of the airplane demonstration test, this method allows the much less rigorous
flight test required for the service experience approval method. Otherwise, the combined method
requires all of the design, analyses, and testing required by the Early ETOPS method.
Table 1A shows the status of the Boeing Fleet as of September 2008. All Boeing two-engine
airplanes in current production have been ETOPS Type Design Approved for 180-minutes
diversion time. Boeing intends to seek a “Beyond-180-Minutes” ETOPS Type Design Approval
for the Boeing 787 simultaneously with the basic airplane Type Certification. Boeing will also
seek “Beyond-180-Minutes” ETOPS Type Design Approval for various models of the Boeing
777.
Boeing also plans to achieve an ETOPS Type Design Approval for the 747-8 simultaneously
with the basic airplane Type Certification. As stated in FAR &sect;25.3.(c), airplane models with
more than two-engines that are manufactured prior to February 17, 2015 are exempted from
requiring ETOPS Type Design Approval. The Boeing 747-400 and MD-11 will both be out-ofproduction by 2015 and are therefore exempt from the requirement for an ETOPS Type Design
Approval. However, they will still be eligible for use on ETOPS routes. Operators may access
up-to-date information on type design approval status of all Boeing airplanes through the
“Extended Operations” link on MyBoeingFleet.com.
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Airplane
Engine Type
MD-80
JT8D-217C/-219
FAA Approval for
120-Minutes
Nov 1991
717-200
BR715
75-Minute May 2004
737-200
JT8D-9/-9A
JT8D-15/-15A
JT8D-17/-17A
Dec. 1985
Dec. 1986
Dec. 1986
737-300/-400/-500
CFM56-3
Sept.1990
737-600/-700/-800
-900
-900ER
CFM56-7
Dec.1998
Sept 1999
Apr. 2001
Apr. 2007
CFM56-7
Dec.1998
Sept. 1999
RB211-535C
RB211-535E4
RB211-535E4B
PW2000
RB211-535E4
PW2000
Jul 1990
Dec. 1986
Sept.1992
Mar. 1990
Jul. 1990
Jul. 1990
Sep. 1992
Apr. 1992
Jan. 1999 FAA/JAA
Jun. 2002
JT9D-7R4D/E
JT9D-7R4E4
CF6-80A/A2
CF6-80C2 PMC
CF6-80C2 FADEC
PW4000
RB211-524H
CF6-80C2 PMC
CF6-80C2 FADEC
May 1985
May 1985
Aug. 1985
May 1988
Mar. 1991
Apr. 1990
Mar. 1991
Apr. 1990
Mar. 1991
Apr. 1989
Apr. 1989
Jun. 1993
Jul. 1993
Mar. 1993
Jun 2008
Jul. 2000
BBJ Boeing Business Jet
757-200/
-200PF
757-300
767-200/
-300
-300 BCF
-400
July 2000
FAA Approval for
180-Minutes
Table 1A Boeing ETOPS Type Design Approvals As of September 2008
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Airplane
Engine Type
FAA Approval for
120-Minutes
747-400
MD-11
All
All
N/A
N/A
N/A
N/A
N/A
N/A
FAA Approval
for Beyond-180Minutes
Not Required
Not Required
747-8
All
N/A
N/A
N/A
At E.I.S
777-200
PW4074
PW4077
JAA Aug. 1995
GE90-76B
JAA Oct 1996
Trent 875
877 &amp; 884
777-200ER PW4090
JAA Apr. 1997
GE90-85B/90B
GE90-94B
Trent 884
Trent 892
JAA Apr. 1997
Trent 895
JAA Apr. 1997
777-200LR GE90-110B
777F
GE90-110B
777-300
PW4090
PW4098
Trent 884
Trent 892
777-300ER GE90-115B
787-3
787-8
787-9
All
All
All
FAA Approval for
180-Minutes
May 1997
May 1995
JAA Jun 1999
Oct. 1996
JAA May. 1997
Oct. 1996
JAA May 1997
Mar. 1997
JAA Jul 1999
Feb. 1997
JAA Aug. 1997
Oct 2000
JAA Nov 2000
FAA/JAA Apr. 1997
Apr 1997
JAA Feb 1998
FAA
JAA Jan 2000
FAA/JAA Feb. 2006
FAA/EASA Feb. 2009
Jun 1998
Aug.1999
May 1999
May 1998
JAA Jun 1998
Mar. 2004
At E.I.S.
FAA Approval for
207-Minutes
Apr 2000
Apr 2000
*TBD
*TBD
Apr 2000
*TBD
Apr 2000
*TBD
Apr 2000
*TBD
Apr 2000
*TBD
*TBD
Apr 2000
Apr 2000
*TBD
*TBD
Feb 2000
*TBD
Feb 2006
*TBD
*TBD
*TBD
*TBD
*TBD
*TBD
Oct 2004
*TBD
*TBD
N/A
At E.I.S.
At E.I.S.
*Note: The current status of a Boeing airplane’s ETOPS Approval can be checked online via MyBoeingFleet.
Table 1A Boeing ETOPS Type Design Approvals As of September 2008 (Continued)
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1.2.2.1.1
Time Limited Systems
Although it is self-evident that the overall safety of an ETOPS operation cannot exceed the
reliability of the engines, it was recognized from the beginning of ETOPS in 1985, that there are
other aircraft systems in addition to the engines which must perform properly in order to ensure a
safe diversion to an alternate airport. The Cargo Fire Suppression System is an example of one
such system and it was required by the original ETOPS guidance materials to have a capacity
that exceeded the certified ETOPS Type Design Approval Time by 15 minutes to allow for the
approach and landing at the alternate airport.
With the publication of the new ETOPS rules in 2007, the requirements for ETOPS Type Design
have been expanded to require manufacturers to specify any time limitation, if one exists, for all
ETOPS Significant Systems (CFR Part 25 &sect;K25.1.3.(c)). Obviously, the Cargo Fire Suppression
System is one such capability that must be identified, but other possible time limited systems will
vary from one airplane design to another, depending on the specific system architecture. The
AC120-42B specifies that the defined time limits for the two most limiting systems (including
the Cargo Fire Suppression System) must be identified in the Configuration Maintenance
Procedures (CMP) or Aircraft Flight Manual (AFM) (or any other FAA-approved
manufacturer’s document so that operators can use these time limits to comply with the operating
rules in CFR Part 121 and Part 135.
1.2.2.1.2
Airplane flight Manual ETOPS Statement
After the airframe/engine combination has been granted ETOPS Type Design Approval, a note
similar to the following FAA examples is inserted in the Airplane Flight Manual. On those
airplanes that applied for their Type Design Approval prior to February 2007, in accordance with
the Service Experience Method of AC 120-42A, the AFM statement is as follows:
The type design reliability and performance of this airplane/engine combination
has been evaluated in accordance with FAA Advisory Circular 120-42A and
found to be suitable for extended range operations when configured with Boeing
Document D6T11604, 'Configuration, Maintenance, and Procedures for Extended
Range (ER) Operation&quot;. This finding does not constitute approval to conduct
extended range operations.
On 777 airplanes, the ETOPS Type Design Approval was granted as the first “Early ETOPS
approval using an FAA Special Condition 25-ANM-84-FAA. An example of the AFM wording
for the 777 follows:
The type design reliability and performance of this airplane/engine combination
has been evaluated in accordance with 25-ANM-84-FAA Special Condition:
“Extended Range Operations of the Boeing 777 Series Airplane”, dated July 1,
1994, and found suitable for extended range operations. This finding does not
constitute approval to conduct extended range operations.
On airplanes for which initial ETOPS Type Design application is made after February 2007 and
on all airplane/engine combinations that are approved for Beyond-180-Minutes ETOPS, in
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accordance with the new FAR Part 25 requirements, the AFM words will be similar to the
following example:
The type design reliability and performance of this airplane/engine combination
has been evaluated in accordance with 14 CFR 25.1535 and found suitable for a
maximum of 240 minutes extended range operations when configured in
accordance with Boeing Document D6T11604 &quot;CONFIGURATION,
MAINTENANCE AND PROCEDURES FOR EXTENDED RANGE (ER)
OPERATION&quot;. The airplane's most limiting system capability is listed in Boeing
Document
D6T11604
&quot;CONFIGURATION,
MAINTENANCE
AND
PROCEDURES FOR EXTENDED RANGE (ER) OPERATION&quot;. This finding
does not constitute approval to conduct extended range operations.
1.2.2.2
ETOPS Operational Approval
Before obtaining an ETOPS Operational Approval, an operator must show the applicable
regulatory agency (1) that the airline can operate the airplane safely under conditions of ETOPS
and (2) that the airline can maintain the airplane in the approved configuration at a high level of
reliability. These two requirements will be the basis of the approval by the FAA, no matter what
methodology the operator uses in applying for an ETOPS Operational Approval.
ETOPS Operational Approvals are the responsibility of the operator, and as defined in Appendix
3 to FAA Advisory Circular AC120-42B, the operator has the choice of using two different
methods when applying for approval. The first method is called “The In-Service Method”, and
is based on the operator demonstrating various amounts of documented, successful non-ETOPS
operation of the specific airframe/engine combination that it intends to use in ETOPS service.
The In-Service Method can be used to obtain an operational approval up to 180-minutes by
operators of two-engine airplanes.
“Accelerated ETOPS” is the second method of seeking an ETOPS Operational Approval, and it
provides operators a way to begin ETOPS revenue service at up to the initial entry into service of
a new airframe/engine combination. The Accelerated Method can be used to obtain an
operational approval up to 180-minutes by operators of two-engine airplanes, and is to be used
by all operators of airplanes with more than two engines when applying for Beyond-180-Minutes
ETOPS Operational Approval.
ETOPS Operational Approvals for Beyond-180-Minutes on two-engine airplanes have additional
requirements and may include in-service experience requirements, depending on the maximum
diversion time sought. Additional details on the general requirements for an ETOPS Operational
Approval can be found in Section 2 of this document.
Appendix E to this document contains a generic ETOPS Operational Approval Plan Template
that an operator can easily customize to create their own Accelerated ETOPS Operational
Approval Plan.
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1.3
Boeing ETOPS Guide Documents
The Boeing &quot;ETOPS guide&quot; consists of three distinct volumes. Together these three volumes
present a complete program for ETOPS. The three volumes are independent as they address
separate issues raised by the regulations. The content of each volume is discussed in more detail
in the following sections.
1.3.1 ETOPS Guide Volume I
The Boeing 737, 747-8, 757, 767, 777, and 787 airplanes each have a specific Volume I, titled
&quot;The Configuration, Maintenance and Procedures Supplement for the 737 (757, etc.)&quot;. Usually
referred to as the &quot;CMP Supplement&quot;, these documents are revised each time the applicable
Configuration, Maintenance and Procedures (CMP) document for that model is revised. Volume
I is an extension of the FAA approved CMP document. It provides additional information about
each entry in the CMP to help the operator understand the reason for the requirement. The CMP
Supplement also identifies by airplane line number (LN) which airplanes are affected by the
Service Bulletin or Service Letter, and which airplanes have had the intent of the modification
incorporated prior to delivery. The information contained in Volume I will assist the operator in
maintaining the airplane in accordance with the CMP requirements.
1.3.2 ETOPS Guide Volume II
Volume II is titled &quot;ETOPS Maintenance Program Guidelines&quot;, and contains detail information
and guidance on the maintenance requirements set forth in the FAA regulations. Volume II
suggests methods by which the operator can satisfy these requirements. Where appropriate,
Volume II of the ETOPS Guide identifies ways in which other airlines have met these
requirements. Volume II is generic in nature and the information it contains is applicable to all
Boeing ETOPS airplanes. Volume II includes a template that operators can use in the
preparation of their ETOPS Maintenance Manual.
1.3.3
ETOPS Guide Volume III
Volume III is titled &quot;Operational Guidelines and Methods&quot; and it provides a detail discussion on
the principles of initial ETOPS route planning as well as day-to-day ETOPS flight planning. In
particular, Volume III is intended to assist operators in fulfilling the requirements for obtaining
operational approval for ETOPS as set forth in AC 120-42B, Appendix 3. A FAA Compliance
Checklist, showing typical topics covered in an Operational Approval Application and cross
referencing the associated regulatory requirement is included as well as an ETOPS Operational
Approval Plan Template, which the operator can use in preparing their application for ETOPS
approval. The ETOPS Approval Plan Template is also available digitally as a Microsoft Word
document, and can be downloaded from the “Extended Operations” link on the
MyBoeingFleet.com web page. Volume III is generic in nature and the information it contains is
applicable to all Boeing ETOPS airplanes.
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2. ETOPS FUNDAMENTALS
In the early years of ETOPS, it might be said that the ETOPS maintenance and operational
requirements were considered to be &quot;additional&quot; processes and procedures that an operator had to
do in order to gain the advantage of long range operations with two-engine airplanes. With the
publication of new ETOPS rules by the FAA in 2007, however, there is a definite shift to the
view that ETOPS is actually the formalization of the good maintenance and operational practices
that most reputable airlines around the world were already doing, without &quot;additional&quot; regulatory
guidance. This view is further emphasized by the inclusion in the new ETOPS rules of airplanes
with more than two engines that operate on routes with potential extended diversion times to
adequate alternate airports. This statement is not intended to lessen the emphasis that is placed
on operator's diligent adherence to the accepted ETOPS practices, but rather to help remove
some of the mystery of ETOPS for those operators who are just preparing to apply for their first
ETOPS Operational Approval. For most competent airlines, ETOPS is only a slight adjustment
of the policies and procedures that they are already using. The step-by-step approach to ETOPS
outlined in the Boeing ETOPS Guide Documents has been used by numerous airlines, large and
small, and from every corner of the world, to implement successful ETOPS programs.
At the risk of oversimplifying the concept, ETOPS can be described as follows:
For a desired route, an allowable ETOPS Area of Operation is determined by locating
specific adequate airports that can be utilized as enroute diversion airports;
Sufficiently large, zero wind circles are drawn around these airports such that the entire
route of flight is enclosed within the circles;
Specifically approved and maintained airplanes are operated along this route;
And sufficient fuel is carried on board to complete a diversion from any point along the
route to the selected enroute alternate airports, in the winds and temperatures that are
forecast at dispatch.
This simplified description is intended to give the operator an overall picture or what ETOPS
involves. The remainder of this document is devoted to filling in the details of this picture.
Sections 4 and 5 of this document discuss in detail, the process of planning and conducting
ETOPS flights. Appendix E provides a Template to assist operators in the preparation and
submittal of their ETOPS Operational Approval Plan to their regulatory agency.
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2.1
General Requirements for ETOPS Operational Approval
Operators seeking an ETOPS Operational Approval will need to submit an application package
to the FAA which will include the details of the operators intended ETOPS service as well as the
way that the operator intends to comply with the various maintenance and operations
requirements of the FARs and associated Advisory Circulars. Many of the requirements for
ETOPS Approval are contingent on the Maximum Diversion Time Authority that the operator is
seeking, the intended area of operation, and/or the type of aircraft proposed (2-engine or more
than 2-engines). It is therefore not practical to provide a single, simple listing of the things that
an operator will need to do to successfully obtain an ETOPS Operational Approval that will
satisfactorily describe every possible combination of variables that might apply. The material in
Section 2.2 briefly presents the requirements for each Maximum Diversion Time Authority that
the FAA has defined, and includes the additional unique requirements that may result for specific
areas of operation and/or the number of engine on the operator’s aircraft. However, there are
some requirements that will apply to virtually all ETOPS Operational Approval and they will be
discussed in this section.
With a few exceptions, all ETOPS Approvals will require the airframe/engine combination that
the operator will use in ETOPS service to have an ETOPS Type Design Approval that is
consistent with the Maximum Diversion Time being sought. The exceptions are a 75-Minute
Authorization for two-engine airplanes in the Caribbean/Western Atlantic area and for all
airplanes with more than 2-engines that are manufactured prior to February 15, 2015. And it
should also be noted here that only passenger operations of airplanes with more than two engines
are subject to ETOPS requirements. When an airframe/engine combination has met the ETOPS
Type Design requirements, a document will be issued by the FAA listing any configuration,
maintenance and/or procedural requirements necessary for that airframe/engine type to comply
with the ETOPS certification rules. This document, called the “Configuration, Maintenance and
Procedures Document”, or CMP, is the subject of Volume I of the Boeing ETOPS Guide set,
and all operators seeking ETOPS Authorization will need to become familiar with the contents of
Volume I applicable to their airframe/engine combination. The Boeing ETOPS Guide set was
also discussed in Section 1.3 of this document.
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2.2
Approved ETOPS Diversion Time Options
At the time of this revision, the FAA will grant ETOPS Operational Approvals for specific
Maximum Diversion Times of 75, 90, 120, 138, 180, 207, 240, and Beyond-240-minutes, as
described in Appendix P to FAR 121. A brief description of the requirements for each of these
diversion times is given in the following sections: 2.2.1thru 9 for two-engine airplanes, Section
2.2.10 for airplanes with more-than-two-engines, and Section 2.2.11 for all Polar Operations.
When reviewing the following material, operators should keep in mind the qualifications stated
are &quot;nominal requirements&quot; and that as is stated in Paragraph 400 of AC120-42B:
“As is the case for all Accelerated ETOPS Approvals, the Director, Flight
Standards Service must be satisfied that the applicant can operate to the standards
expected of an experienced ETOPS operator from the first day of service.”
For those approval levels that have stated in-service experience requirements, those operators
that have the required in-service experience and are seeking ETOPS Operational Approval via
the In-Service Method should plan to submit their documentation to the FAA at least 60 days
prior to the desired approval date. Section 2.3 contains a list of additional documents and
materials that an operator may need to complete their ETOPS Operational Approval Plan or
application.
Operators that do not have the required in-service experience and are applying for ETOPS
Authorization using the Accelerated ETOPS Operational Approval method should plan to submit
their application at least 6 months prior to the desired approval date. A template for an
Accelerated ETOPS Operational Approval Plan is contained in Appendix F to this document.
Also, a quick word regarding the Area of Operation figures in the following sections is required.
Earlier revisions of Volume III typically used a generic 400nm, 800nm, 1200nm circle size to
depict 60-Minute, 120-Minute, and 180-Minute ETOPS Areas of Operation. In talking to many
operators and regulators over the years, it has become clear that many have interpreted this to
mean that these are the only circle sizes that can be used. This is not the case of course, and
AC120-42B clearly states in paragraph 205.d that credit for one-engine-out driftdown can be
used when determining an ETOPS Area of Operation. The engine-out driftdown profile is a
function of many things, including the airframe/engine combination, the aircraft weight, and the
speed that is flown. This produces a significant variation in the circle size that any given
operator might choose for a given diversion time. A detail discussion of this process is deferred
to the material in Section 4 of this document, but for our purposes here, we have used various
area of operation circle sizes to emphasize the fact that the operator must choose a circle size
appropriate for their operation.
2.2.1
75-Minute ETOPS – Two-Engine Airplanes
The FAA granted deviations from FAR 121.161 to airlines long before ETOPS was a recognized
program to conduct operations with two-engine airplanes in the Western Atlantic / Caribbean
Sea. The approval for these operations was based in part on the nature of the area in which the
operations took place. It is characterized as having an abundance of good airports, good navaid
coverage, good ATC communication capability, and good, stable weather characteristics. At the
other end of the spectrum, most other oceanic and/or remote areas of the world where ETOPS
would be required do not have many airports, navaid coverage may be lacking, communication
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capability with ATC and or the company may be unreliable, and the general weather in the area
tends to be challenging. As a consequence, the FAA in 1985 established two levels of 75-Minute
ETOPS Operational Approval, one for the Caribbean and one for the rest of the world. This
distinction was carried forward in the new 2007 ETOPS rules, with two 75-Minute Approvals,
one for the Caribbean/Western Atlantic area (West of 60W) and a second approval with more
stringent requirements for 75-Minute ETOPS in “Other Areas” like the North Atlantic. These
areas are depicted in the Figure 2.1.
Figure 2.1 75-Minute ETOPS
75-Minute ETOPS Approval in either the Caribbean or “Other Areas” of the world does not
require a specific Type Design Approval of the airframe/engine combination, but the FAA will
conduct a review of any factors that might affect the safe conduct of the operations. The airplane
must have sufficient favorable experience to demonstrate a level of reliability appropriate for 75Minute ETOPS.
Both 75-Minute ETOPS Areas, (the Caribbean and “Other Areas”) require the operator to
comply with the Time Limited Systems planning requirements of &sect;121.633(a), for ETOPS less
than 180-Minutes. This requires that the planned Maximum Diversion Time to the nearest
ETOPS Alternate not exceed the aircrafts Most Time Limiting ETOPS Significant System
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capability, including the Cargo-Fire System, less 15 minutes, as determined at the Approved
One-Engine-Inoperative Speed in standard conditions and still air.
For 75-Minutes ETOPS Operational Approval, the operator must have in place a maintenance
program that complies with the requirements of &sect;121.374, except that in the Caribbean Area of
Operation, the ETOPS Pre-departure Service Check need not be performed prior to the return
flight.
One additional requirement is specified for 75-Minute ETOPS in areas other than the
Caribbean/Western Atlantic. That is the requirement for the operator to comply with the 120Minute MEL in its operations specification.
Operators are not required to have a specified amount of in-service experience on the
airframe/engine combination they will operate in ETOPS service prior to being granted 75Minute Operational Approval.
REV 2
March 6, 2009
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
PAGE 2.5
OPERATIONAL GUIDELINES AND METHODS
SECTION 2 - ETOPS OPERATIONAL FUNDAMENTALS
2.2.2
90-Minute ETOPS – Two-Engine Airplanes
A 90-Minute ETOPS Operational Approval is a new diversion time category which FAA
operators in the Micronesia area can utilize. The requirements for this approval level are the
same as for 120-Minute ETOPS, (covered in detail in Section 2.2.3), with the single exception
that the ETOPS Pre-departure Service Check (PDSC) does not need to be preformed prior to the
return trip.
Figure 2.2 90-Minute ETOPS
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Operators are not required to have a specified amount of in-service experience on the
airframe/engine combination they will operate in ETOPS service prior to being granted 90Minute Operational Approval but the airframe/engine combination must have a 120-Minute
ETOPS Type Design Approval.
2.2.3
120-Minute ETOPS – Two-Engine Airplanes
A 120-Minute Operational Approval is the basic level for FAA ETOPS on airframe/engine
combinations with two engines and can be granted for use in any area of the world, as depicted
in Figure 2.3.
Figure 2.3 120-Minute ETOPS
The FAA provides specific criteria for 120-Minute Operational Approval in Appendix P to Part
121, Section I &sect;(d). The first requirement is that the airframe/engine combination that the
operator plans to use must be ETOPS TYPE Design Approved for at least 120-Minute ETOPS.
It is an inherent part of all ETOPS Operational Approvals, that an in-depth review of the
applicant’s required ETOPS Programs will be accomplished to show the ability to “achieve and
maintain an acceptable level of systems reliability, and to safely conduct these operations”.
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Although there are many individual requirements embodied in the statement in the previous
paragraph to “achieve and maintain an acceptable level of systems reliability, and to “safely
conduct the operations”, the greatest number of operator questions related to this requirement
have to do with the In-flight Shutdown Rate (IFSD) of the world fleet for the airframe/engine
combination that they operate, and the relationship of the world fleet IFSD rate to their
individual operator IFSD rate. As discussed in Section 1.2.2.1, in order to qualify for a 120Minute Type Design Approval, the specific airframe/engine combination must have a
demonstrated IFSD rate of no greater than 0.05 per 1000 hours (1 in-flight shutdown in 20,000
hrs). However, as stated in &sect;K25.2.1.(b) &amp; &sect;K25.2.2.(b) of the new FAA ETOPS rules, the
engine must be capable of achieving a target rate of 0.02 per 1000 hours (1 in-flight shutdown in
50,000 hrs). The ability to achieve this extremely low IFSD rate has been demonstrated on every
Boeing ETOPS Twin in service today. The IFSD statistics that this statement is based on are the
average of the IFSD rates for all operators of each individual airframe/engine combination
around the world. Therefore, it follows that the world’s ETOPS Operators are in fact able to
maintain and operate their Boeing airplanes within the ETOPS Type Design IFSD target rate of
0.02 or less per 1000 engine-hours.
However, the operator questions that do arise on this issue center on “what happens if the
operator’s individual IFSD rate exceeds the World Fleet Average IFSD rate ? Will I lose my
ETOPS Operational Approval ?” Probably the primary reason for this question is that for a small
fleet of airplanes (a situation that ALL operators of an airframe/engine combination new to their
fleet must at least transition thru), a single IFSD will result in the operators IFSD rate being
many times greater than the World Fleet Average. This situation can occur for an operator that
will eventually operate 200 aircraft of a given airframe/engine combination as well as for the
operators that will only have a fleet of 3 or 4 aircraft. And it is important that all operators
understand how the answer to this question is affected by their response to an IFSD or any other
ETOPS Event.
In the preamble to the new FAA ETOPS rules, the FAA has provided an answer to this question,
where it states in part:
“…The FAA agrees that this is a legitimate concern
for a small fleet IFSD, but the FAA will not manage
ETOPS approvals only by operator IFSD rates.
Many factors are considered, especially the
commitment and proactive response by the operator
to determine the root cause of each failure. Once the
cause has been determined, planned corrective
actions are taken as well as a means to ensure that
the problem is fixed. There may be no safety need
to change the operator’s ETOPS authority provided
the operator shows that it is effectively managing
the problem….” (Ref. Federal Register / Vol 72,
No. 179, dated Sept 17, 2007, page 1848)
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So it is the operator’s response to an IFSD that will determine the action taken by the FAA, not
the resulting IFSD rate alone. The new ETOPS Advisory Circular AC120-42B also echoes this
position in &sect;301.j.(2) &amp; (3). Further discussion on this topic can be found in the Boeing ETOPS
Guide Volume II, “Maintenance Program Guidelines”.
Although examination of the requirements listed in FAR 121 Appendix P for a 120-Minute
ETOPS Operational Approval do not specifically call out compliance with FAR 121.633 for
Time Limited Systems planning, the 121.633(a) rule itself specifically states its applicability to
ALL ETOPS up to and including 180-Minutes. As such, it obviously applies to a 120-Minute
Approval, and the resulting restrictions are that the flight time to the nearest ETOPS Alternate
cannot exceed the approved time for the airplane’s most limiting ETOPS Significant System,
(including the most limiting Cargo-Fire Suppression System), minus 15 minutes. Therefore, the
minimum allowable ETOPS Significant System capability for a 120-Minute Approval is 135
minutes. The resulting diversion distance is to be calculated at the operator’s Approved OneEngine-Inoperative Speed, under standard conditions and still air.
The operator must have in place and comply with an ETOPS Maintenance Program that
incorporates all the elements of FAR &sect;121.374. And the operators MEL must include all
restrictions appropriate to 120-Minute ETOPS as listed in the MMEL for that airframe/engine
combination.
Operators applying for a 120-Minute ETOPS Operational Approval can use either of two
methods for their application process. The first method, called the “In-Service Experience
Method”, will require the operator to have accumulated 12 consecutive months operational inservice experience on the airframe/engine combination that they wish to use in ETOPS service.
And it should be noted that the in-service experience required may vary. More time may be
required for one operator and less for another operator, depending on the demonstrated quality of
the operator’s experience. The 12 month requirement should be viewed as a nominal target only.
The second method, called the “Accelerated ETOPS Method”, is the formal way for an operator
with less than the nominal 12 months in-service experience. Using this method, the operator can
in fact be granted a 120-Minute ETOPS Operational Approval at Entry-Into-Service (EIS) of an
airframe/engine combination that is new to their fleet. The details of these application methods
are spelled out in Appendix 3 of the FAA Advisory Circular AC120-42B.
2.2.4
138-Minute ETOPS – Two-Engine Airplanes
The 138-Minute Operational Approval is a unique authorization that is available to operators
with existing 120-Minute or 180-Minute Operational Approvals, with slightly different
requirements and limitations depending on the operator’s initial approval level.
When ETOPS was initially established in 1985 via AC 120-42, it was acknowledged that the
occasional unavailability of a critical mid-route alternate airport at dispatch could prevent an
operator with a 120-Minute Operational Approval from being able to complete a North Atlantic
crossing. Several adequate alternate airports were situated on both ends of the crossing, making
the availability of at least one of them on each end quite likely. An increase of the allowable
diversion time by 15% would allow only the two adequate airports at the ends of the Atlantic
crossing to be used. This 15% extension to 120-Minute ETOPS, which became the 138-Minute
Operational Approval, remains an important operational strategy for 120-Minute ETOPS in the
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North Atlantic region, and can also be useful in other areas of the world. It is included in the list
of Operational Approval levels granted by the FAA, for use anywhere in the world, and is
depicted in Figure 2.4.
Figure 2.4 138-Minute ETOPS
A 138-Minute Operational Approval, which can be granted for use in any area of the world by
operators who have an existing 120-Minute Operational Approval, is limited to a case-by-case
authorization when the mid-route alternates are not available at dispatch, thereby preventing a
120-Minute ETOPS dispatch. If sufficient enroute alternates are available, the flight must be
planned using 120-Minute ETOPS rules.
120-Minute ETOPS Operators with a 138-Minute Operational Approval are required to have
aircraft with at least a 120-Minute ETOPS Type Design Approval, and the time-limited systems
capability must be at least 153 minutes, as determined in accordance with FAR &sect;121.633(a) at
the approved one-engine-inoperative-speed under standard conditions in still air.
Operators must comply with all the operations and maintenance procedures / processes of their
ETOPS program as specified in their operations specifications. In addition, the operator must
have a “Beyond-120-Minute ETOPS” MEL for these operations. If the airframe/engine
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combination does not already have an MEL for Beyond-120-Minute ETOPS, the operator must
apply to the FAA AFS-200 for a modified MEL which satisfies the requirements for Beyond120-minute ETOPS.
An unlimited use 138-Minute Operational Approval can also be granted for any area of the world
to operators who have an existing 180-Minute Operational Approval. The airframe/engine
combination used must have at least a 180-Minute Type Design and the Time-Limited Systems
requirements of 121.633(a) would again apply. The operator’s must comply with all of the
operational and maintenance policies and procedures contained in its operations specifications,
including the use of the operator’s Beyond-120-minute ETOPS MEL.
Operators who are granted 138-Minute Operational Approval must include additional training
for maintenance, dispatch, and flight crew personnel regarding the differences in their 138Minute and either their 120-Minute ETOPS or 180-Minute polices and procedures, as applicable.
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2.2.5
180-Minute ETOPS – Two-Engine Airplanes
The requirement for a route of flight to remain within a Maximum Diversion Time of 180Minutes from an Adequate Airport has gained additional significance under the new FAA
ETOPS rules of 2007. It retains the significance it had under the old ETOPS rules as the
diversion time authority for Part 121 operators of two-engine airplanes referred to as 180Minute-ETOPS, which will allow point-to-point service to virtually every city pair in the world
with modern, fuel-efficient twins, as is depicted in Figure 2.5 below.
Figure 2.5 180-Minute ETOPS
In addition, for the first time the requirement to remain within 180-Minutes of an Adequate
Airport has now become the Threshold-Diversion-Time that will require an ETOPS Operational
Approval for passenger operations with airplanes having more than two engines under FAR Part
121, as discussed in section 2.2.10. It will also be the ETOPS Threshold for Commuter and OnDemand operations with two-engine airplanes and all passenger operations using airplanes with
more than two-engines under FAR Part 135, as discussed in Appendix F.
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For a Flag or Supplemental air-carrier operating under FAR Part 121, the requirements for a 180Minute-ETOPS Operational Approval are largely unchanged by the FAA’s new 2007 ETOPS
rules. The airframe/engine combination to be used in the 180-Minute-ETOPS service must have
an ETOPS Type Design for at least 180-minutes. This requirement includes a required IFSD rate
for the world fleet of 0.02 per 1000 engine hours, and the operator should plan to demonstrate
their ability to operate and maintain the airplane and engine to this level of reliability or better.
Operators applying for a 180-Minute ETOPS Operational Approval can also use either the “InService Experience Method” or the “Accelerated-ETOPS Method. The In-Service Method will
nominally require the operator to have accumulated 12 consecutive months of 120-MinuteETOPS operational in-service experience on the airframe/engine combination that they wish to
use in 180-Minute-ETOPS service. And it should be noted that the 12 consecutive months of
120-Minute-ETOPS in-service experience requirement may vary. More time may be required
for one operator and less for another operator, depending on the demonstrated quality of the
operator’s experience. The 12 month requirement should be viewed as a nominal target only.
The “Accelerated ETOPS Method” is the second but probably the most often used method of
applying for an ETOPS Operational Approval up to and including 180-Minute ETOPS. It is a
formal way for an operator to document their capabilities with less than the nominal 12 months
of 120-Minute-ETOPS in-service experience. Using this method, the operator can in fact be
granted a 180-Minute ETOPS Operational Approval at Entry-Into-Service (EIS) of an
airframe/engine combination that is new to their fleet. The details of these two application
methods are spelled out in Appendix 3 of the FAA Advisory Circular AC120-42B.
Operators must comply with all the operations and maintenance procedures / processes of their
180-Minute-ETOPS program as specified in their operations specifications. In addition, the
operator must have an approved “Beyond-120-Minute-ETOPS” MEL for these operations, or
what is more typically referred to as a 180-Minute-ETOPS MEL.
Although not explicitly stated as a requirement in FAR 121 Appendix P, Time Limited Systems
planning must conform to &sect;121.633(a) requirements, with the maximum diversion time not
exceeding the capacity of the most limiting ETOPS Significant System, (including the most
limiting Cargo-Fire Suppression System), less 15 minutes, determined under standard conditions
in still air at the operator’s Approved One-Engine-Inoperative Speed. This results in a required
minimum capability of 195 minutes for the most limiting ETOPS Significant System and the
most limiting Cargo-Fire suppression system.
2.2.6
207-Minute ETOPS – Two-Engine Airplanes
207-Minute ETOPS came about as a result of the concern of not being able to plan a 180-Minute
ETOPS flight with the Boeing 777 due to possible unavailability of several en-route alternate
airports in the North Pacific region between Anchorage and Northern Japan. This situation was
similar to the issue that had been identified with 120-Minute ETOPS in the North Atlantic and it
was resolved in the same manner with a 15% extension to the Operator’s 180-Minute Approval.
It is important to note that the 207-Minute Operational Approval is considered by the FAA as an
extension of the operator’s 180-Minute ETOPS authorization, and as such, although most of the
additional requirements for the original 207-Minute Operational Approval have been included in
the new FAA ETOPS rule, some of the new requirements for “Beyond-180-Minute ETOPS”
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discussed in paragraph 2.2.7 are not applied to a 207-Minute operation. Also, the applicability
has been expanded to include all two-engine airplanes, not just the 777.
A 207-Minute Operational Approval is still an area specific approval, being valid only for routes
that are in the North Pacific Area of Operations, North of 40N Latitude, between North America
and Japan using the NOPAC ATS routes and the published PACOTS track systems. An example
of this area is depicted in Figure 2.6.
Figure 2.6 207-Minute ETOPS
Additional clarification of the term “North America” is supplied in AC120-42B, where it states:
“For the purposes of this definition, ‘North America’ includes the countries of Canada, the
United States, and Mexico.” The FAA has also specifically stated that a 207-Minute Approval
will not be granted for Hawaii to Japan operations.
Although it is acknowledged that most North Pacific flights can be completed successfully using
only a 120-Minute or 180-Minute dispatch limitation, on occasions, an individual flight may
require the use of a longer diversion authority. 207-Minute ETOPS can only be used on a flightby-flight basis when an ETOPS alternate is not available within 180 minutes for reasons such as
political or military concerns; volcanic activity; temporary airport conditions; and airport
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weather below dispatch requirements or other weather related events. The operator must make
every effort to plan the flight to a 180-Minute diversion time or less, and they must inform the
flight crew each time a 207-Minute dispatch is proposed and the reason the route was selected.
The operator must also track the number of times that their 207-Minute authority is used.
As will be discussed in more detail in Section 4.2.2.4 and Section 5.3.1, an airport is required to
meet a minimum level of Rescue and Fire Fighting Services (RFFS) to be nominated as an
ETOPS Alternate. For ETOPS up to and including 180-Minute ETOPS, an ICAO RFFS of at
least Category 4 is required. In addition, for 207-Minute ETOPS and for all other Beyond-180Minute ETOPS flights, the flight track must remain within the Area of Operation defined by
Adequate Airports with an RFFS Category 7 or higher. For operations in the North Pacific, this
requirement does not result in any restrictions on routing since there are many Adequate Airports
with an RFFS of CAT 7 or higher. Figure 2.7 depicts 207-Minute Area of Operation circles
(drawn around only a few of the airports for visual clarity) that have an RFFS Category of 7 or
greater.
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN BLACK
OR GREEN
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 2.7 RFFS Requirements in the North Pacific for 207-Minute ETOPS
To be granted a 207-Minute Operational Approval, an operator must already have an existing
180-Minute ETOPS Operational Approval for the airframe/engine combination that will be used
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in 207-Minute ETOPS, and the operator’s previous ETOPS experience must be satisfactory to
the FAA Administrator.
The airframe/engine combination must have at least a 180-Minute ETOPS Type Design
approval, with a World Fleet IFSD rate of 0.02 per 1000 engine hours or less. (Note: The
previous requirement for an IFSD rate of 0.019 per 1000 engine hours that was part of the
original 207-Minute Policy is no longer applicable.) Additional details of the 180-Minute TypeDesign requirements can be found in the Boeing ETOPS Guide Volume II, “Maintenance
Program Guidelines”.
Operators must comply with all the operations and maintenance procedures / processes of the
180-Minute ETOPS program as defined in FAR 121, Chapter 3 of AC120-42B, and as specified
in their operations specifications. In addition, the operator’s 180-Minute ETOPS MEL must
have the following systems added as “required to be operational at dispatch”:
A. The fuel quantity indication system,
B. The APU, (including electrical and pneumatic supply, operating to the APU’s
designed capability), when the APU is necessary for an airplane to comply with
ETOPS requirements.
C. The auto throttle system,
D. Two voice communication systems as required by &sect;121.99(d) for Flag operations or
&sect;121.122(c) for Supplemental operators, and
E. One-engine-inoperative auto-land capability, if flight planning is predicated on its use.
Compliance with FAR 121.633(a) for Time Limited Systems planning is specifically stated as a
requirement, with the required minimum capability of 222 minutes for the airplane most time
limiting ETOPS significant system and the most limiting cargo-fire suppression system, which is
15 minutes greater than the 207-Minute authorization. The resulting diversion distance is to be
calculated at the operator’s Approved One-Engine-Inoperative Speed, under standard conditions
and still air.
PAGE 2.16
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
REV 2
March 6, 2009
OPERATIONAL GUIDELINES AND METHODS
SECTION 2 – ETOPS OPERATIONAL FUNDAMENTALS
2.2.7
Greater than 180-Minute ETOPS– Two-Engine Airplanes
With the publication of the new ETOPS rules in 2007 by the FAA, a new era in ETOPS service
has been initiated where the Maximum ETOPS Approval level is now associated with the
certified capability of the airframe/engine combination rather than being constrained solely by
arbitrary time increments. Unlike the two-engine airplanes that were first used in ETOPS
service, and which required modifications of the engines and airplane systems to improve their
basic reliability, the latest generation of two-engine aircraft are being designed with the
propulsion and airframe systems reliability that will support ETOPS missions with extremely
long potential diversion times. The general description for this new capability is referred to as
“greater than” or “Beyond-180-Minute ETOPS”, and includes several new Operational Approval
levels that will be discussed in the following paragraphs.
2.2.8
240-Minute ETOPS – Two-Engine Airplanes
As was stated earlier, a 180-Minute ETOPS Operational Approval will allow an operator to
provide point-to-point service between virtually any city pair in the world using modern, fuelefficient two-engine airplanes. However, as has been observed over the years, there are rare
occasions when, for a variety of reasons such as weather, political / military concerns, or
volcanic activity, it may not be possible to operate a flight along the most efficient routing using
the operator’s 180-Minute Diversion Authority. Some areas of the world are more likely to
encounter this type of planning situation which prompted the FAA to create two different levels
of 240-Minute ETOPS Operational Approvals which are discussed in the next two Sections.
2.2.8.1
240-Minute ETOPS on a Flight-by-Flight Basis
The North Polar Area of Operation, the area north of the NOPAC ATS routes, and the Pacific
Ocean area north of the equator are areas where a route that can normally be performed under
180-Minute ETOPS flight rules might not be possible, or that it might require significant nonoptimum routing as a consequence of one or more of the reasons noted above. To address this
issue, the FAA will grant a Restricted-Use 240-Minute Operational Approval to FAR Part 121
operators that have an existing 180-Minute Operational Approval for the airframe/engine type
that will be used in 240-Minute ETOPS. This is a limited use approval similar to the 138 and
207-Minute approvals, and is restricted to use on a flight-by-flight exception basis, in the North
Polar Area of Operation, the area north of the NOPAC ATS routes, and the Pacific Ocean area
north of the equator only. This authority may only be used when a preferred flight track that is
normally possible using 180-Minute ETOPS planning either is not possible or would require
significant non-optimum re-routing.
As can be seen in Figure 2.8, routes which transit the North Polar boundary of 78 Degrees North
latitude; routes which are not polar but are north or the usual NOPAC Track routes; and Pacific
Ocean Area routes such as HNL-NRT which are north of the equator can all be operated as 180Minute routes when sufficient enroute alternate airports are available. On those occasions when
there are not sufficient enroute alternates for a 180-Minute dispatch however, a 240-Minute
dispatch solution can be achieved using only major airports which are fairly certain to be
available as ETOPS Alternates.
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Figure 2.8 240-Minute ETOPS On a Flight-By-Flight Basis
A 240-Minute ETOPS Approval also has additional requirements that apply to the
airframe/engine combination. It must be ETOPS Type Design Approved for Beyond-180Minute ETOPS, with a world fleet IFSD rate of 0.01 per 1000 engine hours or less. Additional
details of the Type-Design requirements for Beyond-180-Minute ETOPS can be found in the
Boeing ETOPS Guide Volume II, “Maintenance Program Guidelines”.
Operators must also comply with all the operations and maintenance procedures / processes of
the 240-Minute ETOPS program as defined in FAR 121; in Chapter 3 of AC120-42B; and as
specified in their operations specifications. In addition, the operator’s 180-Minute ETOPS MEL
must have the following systems added as “required to be operational at dispatch”:
A. The fuel quantity indication system,
B. The APU, (including electrical and pneumatic supply, operating to the APU’s
designed capability), when the APU is necessary for an airplane to comply with
ETOPS requirements.
C. The auto throttle system,
D. Two voice communication systems as required by &sect;121.99(d) for Flag operations or
&sect;121.122(c) for Supplemental operators, and
E. One-engine-inoperative auto-land capability, if flight planning is predicated on its use.
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No additional operator experience is required to be granted a 240-Minute-ETOPS Operational
Approval beyond having a current 180-Minute-ETOPS Operational Approval. As such, it is
possible for an operator to achieve 240-Minute-ETOPS at, or very near to, entry-into-service
(EIS) of an airframe/engine combination that is new to their fleet. However, the operator will
need to structure their Accelerated ETOPS Application Plan from the beginning such that it will
support the additional requirements of a Beyond-180-Minute ETOPS program.
2.2.8.2 240-Minute ETOPS on an Unrestricted Use Basis
The very long distances between airports in the southern oceanic areas of the world result in a
higher probability that an ETOPS authorization beyond 180-minutes could be needed. In the
Southern Pacific Ocean Area, flights between cities in the USA, Australia, New Zealand, and/or
Polynesia may encounter significant lateral offsets (600 nm or more) in the optimum track for
the prevailing wind conditions. Depicted in Figure 2.9 is the Pacific oceanic areas between the
U.S. West coast and Australia, New Zealand and Polynesia. A typical 180-Minute ETOPS
boundary is shown as well as example optimum tracks (dotted lines) between the U.S. West
Figure 2.9 180-Minute ETOPS In The South Pacific
Coast and New Zealand that were flown with a 747 over a two-week period. Some of these
tracks would not have been possible with a twin-engine airplane since they exceed the 180Minute boundary limitation.
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As a result, the FAA has established an “unrestricted use” 240-Minute ETOPS Operational
Approval in the following areas South of the equator:
– Pacific oceanic areas between the U.S. West coast and Australia, New Zealand and
Polynesia.
– South Atlantic oceanic areas.
– Indian Ocean areas.
– Oceanic areas between Australia and South America.
SOUTH PACIFIC OCEAN AREA – Depicted in Figure 2.10 is the Pacific oceanic areas
between the U.S. West coast and Australia, New Zealand and Polynesia. A typical 180-Minute
ETOPS boundary restriction that exists to the Southwest of the U.S. is greatly reduced but is not
eliminated entirely. At the time of this revision (mid-2008), Hao Island (HOI) only indicates an
RFFS rating of Category 4, and therefore cannot be used to determine the 240-Minute Area or
Operation boundary, although it could still be used as a 240-Minute ETOPS Alternate. HOI is
shown in Gray (along with Noumea, Puerto Montt, and Punta Arenas, which all currently have
an RFFS rating of less than CAT 7.
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN BLACK
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 2.10 Unrestricted-Use 240-Minute ETOPS In The South Pacific
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An unrestricted-use 240-Minute ETOPS Approval will minimize the impact of optimum routing
variations and will allow many of the flights between the US, AUS, NZ &amp; Polynesia without
restrictions. Some city pairs may still encounter some routing limitations however, which will
require a Beyond-240-Minute ETOPS Approval which will be discussed in section 2.2.9.
SOUTH ATLANTIC OCEAN AREA – In the Southern Atlantic Ocean Area, flights between
southern Africa &amp; South America are dependent on Ascension Island (ASI) to conduct 180minute ETOPS flights. Routes between the most southern African destinations and South
America are not practical under a 180-Minute ETOPS authority. This is depicted in Figure 2.11.
Figure 2.11 180-Minute ETOPS In The South Atlantic
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The reliability of most of the routes between southern Africa and South America can be greatly
increased with a 240-minute ETOPS authorization, allowing the route to be planned using only
one African and one South American ETOPS Alternate Airport and would eliminate the
dependence on Ascencion Island, as is depicted in figure 2.12.
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN BLACK
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 2.12 Unrestricted-Use 240-Minute ETOPS In The South Atlantic
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INDIAN OCEAN AREA – In the Indian Ocean Area, flights between Southern Africa and
Australia incur significant routing penalties under a 180-Minute ETOPS scenario. They are even
further restricted if Diego Garcia (2MK) is not available as is shown in Figure 2.13
Figure 2.13 180-Minute ETOPS In The Indian Ocean Area
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The viability of these Indian Ocean Area routes can be improved by being able to use optimum
tracks that lie outside the 180-minute circles and will therefore require an Unrestricted-Use 240Minute ETOPS approval. Diego Garcia will no longer be a controlling factor in an ETOPS
Dispatch, as is depicted in Figure 2.14. However, if the preferred routes are south of the Great
Circle track, which is a frequent occurrence for the westbound routes, a Beyond-240-Minute
Approval will be required, as discussed in Section 2.2.9.
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN BLACK
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 2.14 Unrestricted-Use 240-Minute ETOPS In The Indian Ocean Area
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SOUTH PACIFIC OCEAN AREA – For the most part, flights between Central and/or South
America and Australia and New Zealand are not possible with a 180-Minute ETOPS
authorization, and the few that are require Easter Island (IPC) to be available. Easter Island is
subject to frequent weather systems that produce low ceilings and/or low visibility. Weather
statistics collected by one airline indicate that the airport may not be useable as an ETOPS
Alternate 5-7% of the time during certain seasons, which could result in 15 cancellations a month
based on a three times per week return service. If Easter Island is not available, there are no
practical routings available, as is depicted in Figure 2.15.
Figure 2.15 180-Minute ETOPS Between South America and Australia, New
Zealand, and Polynesia
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An Unrestricted-Use 240-Min ETOPS Approval will allow some routes between Central
American and/or northern South American airports and NZ, AUS &amp; Polynesia, but the continued
dependence on Easter Island, which can be below ETOPS Minima 5% of the time during certain
seasons of the year, may make regularly scheduled services impractical. And even if Easter
Island is available as an ETOPS Alternate, most of the routes will have waypoint restrictions that
will limit the use of optimum routing.
Figure 2.16 depicts the South Pacific area of operation for an Unrestricted-Use 240-Minute
ETOPS Approval. In general, routes between the eastern and southern South American airports
to AUS &amp; NZ will require greater than 240-Min ETOPS, as is discussed in Section 2.2.9.
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN BLACK
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 2.16 Unrestricted-Use 240-Minute ETOPS Between South America and
Australia, New Zealand, and Polynesia
An Unrestricted-Use 240-Minute ETOPS Approval requires that the airplane-engine
combination be type-design-approved for ETOPS greater than 180 minutes and the additional
MEL items listed in paragraph 2.2.8.1 must be included in the operator’s MEL..
An operator’s application for an unrestricted 240-Minute Operational Approval must include a
rationale for needing this level of authority.
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2.2.9
Beyond-240-Minute ETOPS – Two-Engine Airplanes
As was mentioned at several points in paragraph 2.2.8, operations with two-engine airplanes over
the oceanic areas that are south of the equator may still encounter routing limitations even with
an Unrestricted-Use 240-Minute ETOPS authority. Specific city pairs in these areas may require
an ETOPS Operational Approval that is greater than 240-Minutes in order to reliably use wind
optimized tracks. This may occur as a consequence of weather conditions at critical enroute
airports, such as Easter Island, Diego Garcia, or Ascencion Island. And in some instances, (JNBSCL, SYD-JNB, EZE-SYD, &amp; GIG-PER for example), a 240-Minute route would either incur
non-optimum routing or is not practical and a Beyond-240-Minute ETOPS Approval is
necessary. Depicted in Figure 2.17 is an example of a Beyond-240-Minute Area of Operation in
the South Pacific. As was noted in the preceding paragraph, the dependence on Easter Island to
conduct ETOPS operations in the South Pacific can be a fairly limiting requirement. In order to
completely eliminate the dependence on Easter Island, a still-air circle size of approximately
2220 nm is required, which on the Boeing 777-200LR would equate to Maximum Diversion
Time of approximately 308 Minutes.
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN BLACK
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 2.17 Beyond-240-Minute ETOPS Example in the South Pacific
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And with the introduction of very-long-range twins such as the 777-200LR and the 787-9, new
routes from S. America to Indonesia become practical (SIN-SCL ~ 9188 nm ESAD) which will
only be possible with an ETOPS approval greater than 240-Minutes. And as depicted in Figure
2.18, many of these Beyond-240-Minute routes will also transit the South Polar Area of
Operation (South of S60 degree latitude) and will therefore be subject to separate Polar
Operational requirements and Approvals as well, which are discussed in paragraph 2.2.12.
In Figure 2.17, an example of a 308-Minute Operational Approval was used to demonstrate the
how a Beyond-240-Minute ETOPS requirement might be estimated. It was not intended to
convey that this is “the” correct ETOPS Approval Time for the South Pacific. In practice, each
operator will need to determine the Operational Approval time that will best meet their needs
considering the city pairs served and the airframe/engine type that the operator will use on the
routes. In a similar manner, Figure 2.18 uses 330-minutes to demonstrate one possible area of
operation. Even with a 330-Minute approval, some routes in the South Polar area will require
waypoint constraints. An operator’s application for a Beyond-240-Minute Operational Approval
must include a rationale for needing a Beyond-240-Minute ETOPS authorization.
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN BLACK
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 2.18 Beyond-240-Minute ETOPS in the Southern Hemisphere
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Under the new FAA ETOPS rules, a Beyond-240-Minute ETOPS approval level may be granted
between specific city pairs in the following areas, south of the equator:
– Pacific oceanic areas between the U.S. West coast and Australia, New Zealand and
Polynesia.
– South Atlantic oceanic areas.
– Indian Ocean areas.
– Oceanic areas between Australia and South America.
– South Polar Area
A Beyond-240-Minute ETOPS Operational Approval can only be obtained after an operator has
demonstrated sufficient ETOPS experience to the FAA. This approval level will only be granted
to certificate holders that have been operating under 180-minute or greater ETOPS authority for
at least 24 consecutive months, of which at least 12 consecutive months must be under 240minute ETOPS authority, with the airframe/engine combination which the operator plans to use
in Beyond-240-Minute ETOPS service.
On the airplane approval side, for Beyond-240-Minute ETOPS, the airplane-engine combination
must be type-design-approved for ETOPS greater than 180 minutes and the additional MEL
items listed in paragraph 2.2.8.1 also apply.
2.2.10
ETOPS for Passenger Airplanes With More Than Two Engines.
The range capability of twin-engine airplanes has increased dramatically over the last several
decades, allowing their use in those regions that have typically been the domain of the three and
four engine airliner. The routes that traverse these remote areas of the world are the same for all
airplanes, regardless of the number of engines. And as these routes came under the increased
scrutiny of two-engine ETOPS rules, it became increasingly obvious that the airports the twoengine airplanes used as ETOPS Alternates were the same airports that a three or four-engine
airplane would need to use in the event a diversion and/or precautionary landing was necessary.
It was recognized by the global aviation community that the protection provided by the ETOPS
regulatory framework could enhance the safety of three and four-engine airplanes on routes with
potential extended diversions. To achieve this higher and more uniform standard for extended
operations, the U.S. FAA included the requirement that an ETOPS Operational Approval will be
required for three and four-engine passenger airplanes that operate on routes that are more than
180-minutes from an Adequate Airport. This requirement applies to Flag and Supplemental
operations under FAR Part 121 as well as Commuter and On-Demand operations under FAR
Part 135
Due to the typically higher one-engine-out cruise speed and altitude associated with three and
four-engine airplanes, the circles that define the “Non-ETOPS” Area of Operation for these
airplanes is larger than the typical 180-Minute Area of Operation would be for a twin-engine
airplane by several hundred miles. As a consequence, only a few routes in the South Pacific and
near the South Polar Areas would actually require an ETOPS Authorization, as is depicted in
Figure 2.19.
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Figure 2.19 Non-ETOPS Area of Operation
For Airplanes With More-Than-Two-Engines
There a number of unique provisions that apply to ETOPS with airplanes having more than two
engines. First, airplanes that are manufactured prior to February 15, 2015 do not require an
ETOPS Type Design Approval to be used in FAR Part 121 ETOPS service.
Second, only the Operations Requirements of the new ETOPS regulations apply to airplanes with
more than two-engines. There are no ETOPS maintenance requirements for these airplanes as a
consequence of their historical systems redundancy/reliability.
And the third provision is provided in AC 120-42B, paragraph 402.b, which is repeated below:
ETOPS with Passenger-Carrying Airplanes having More than Two Engines.
Certificate holders applying for ETOPS with passenger-carrying airplanes that have
more than two engines will receive ETOPS authority based on the FAA-approved
maximum time limited airplane system restriction of the airplane-engine
combination listed in their application and the maximum authority requested.
Additional discussion on time-limited-system planning is contained in Section 4.6.
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2.2.11
Polar Operations
Although commercial airline routes across the Northern arctic regions have been flown for many
years, large scale use of these cross-polar routes did not really begin until the mid-1990’s. The
FAA published the Guidance for Polar Operations, which contained the requirements and
policies for operators wishing to conduct flights between North America and Asia that traversed
north of 78 Degrees North Latitude. Most of the provisions of this Polar Policy were codified
into the Part 121 Operational regulations and were published simultaneously with the new
ETOPS rules in 2007, but there are some changes. Probably the most noticeable change is that
the new regulations apply to both North and South Polar operations. A Polar Operational
Approval is required for all Part 121 operations on routes that transit North of N78 and/or South
of 60S. If a given operation would also exceed the operator’s ETOPS Threshold Time, then the
requirements of Polar Operations and ETOPS Operations must both be satisfied. As discussed in
the next two sections, Twin-Engine airplane operations will in general, always be ETOPS if they
are Polar Operations, while Three and Four-Engine airplanes will only require ETOPS in the
South Polar Area of Operation.
A more thorough discussion of the specific requirements for Polar Operations is contained in
Sections 4 &amp; 5.
2.2.11.1
Twin-Engine Polar Operations
Operations with twin-engine airplanes in both the North Polar (North of 78N) and South Polar
(South of 60S) Areas of Operation will require an ETOPS Operational Approval since all routes
in these areas are more than 60 minutes from an Adequate Airport as is depicted in Figures
2.20A and 2.20B on the following page. Under the new FAA regulations published in 2007, a
separate Polar Operational Approval will be required to operate in these areas in addition to an
appropriate ETOPS Operational Approval.
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Figure 2.20A North Polar Operations Are ETOPS for Twin-Engine Airplanes
Figure 2.20B South Polar Operations Are ETOPS for Twin-Engine Airplanes
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2.2.11.2
Polar Operations With Airplanes having More Than Two Engines
The land masses of the world are noticeably shifted towards the Northern Hemisphere. As a
result, there is a fairly dense network of potential diversion airports near the North Polar Area of
Operation compared to the South Polar Area of Operation. This fact, coupled with the ETOPS
Threshold for airplane with more than two engines being 180-Minutes from an Adequate
Airport, makes it rather unlikely that a three or four-engine airplane would need to have an
ETOPS Approval for operations in the North Polar Area of Operation. This is graphically
depicted in Figure 2.21. The typical 180-Minute Area of Operation Boundary (shown in green)
can only be detected at the edges of the map near the bottom center and the upper right corner.
And even these edges would disappear if all the available Adequate Airports were included. For
airplanes with more than two engines, only a handful of routes in the southern hemisphere have
any potential ETOPS application.
Figure 2.21 North Polar Operations Are Non-ETOPS for
Airplanes with More Than Two Engines
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The South Polar Area of Operation with three and four-engine airplanes will require both a Polar
Operational Approval and an ETOPS Operational Approval. This is visually demonstrated in
Figure 2.22 where the routes between all three southern continents penetrate the 180-Minute
ETOPS Threshold Boundary. And for the most part, the optimum westbound routing for these
city pairs will require an even more southerly routing to avoid the strong easterly jetstreams.
This is only possible if the operator has an ETOPS Operational Approval
Figure 2.22 South Polar Operations Are ETOPS for
Airplanes with More Than Two Engines
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2.3
Reference Materials
The following are descriptions of materials that may be needed in planning an ETOPS operation
and in .
2.3.1
AC 120-42B, or other applicable national ETOPS guidance materials.
The Advisory Circular provides guidance on what the FAA expects an operator to submit with
their ETOPS Application. For convenience a copy of AC 120-42B is included in Appendix C of
this volume.
2.3.2
Federal Aviation Regulations or other applicable national regulations.
A copy of F.A.R.s should be available. Specifically, operators should review the regulations
dealing directly with ETOPS Operational Approvals, which are:
CFR Part 1.1, Part 121.7, 121.97, 121.99, 121.106, 121.122, 121.135, 121.161, 121.162,
121.197, 121.374, 121.415, 121.565, 121.624, 121.625, 121.631, 121.633, 121.646,
121.687 121.689, Appendix P to Part 121 for Part 121 operators, and Part 135.98,
135.345, 135.364, 135.411, Appendix G to Part 135, and Part 139 for Part 135 operators.
2.3.3
Manufacturer's Performance Data
Paragraph 303.a. of AC120-42B requires data that supports all phases of ETOPS operations,
including potential diversion scenarios to be available to dispatch personnel and flight crew on
all ETOPS flights. This data is to include
(1) Detailed one-engine inoperative performance data including fuel flow for standard
and nonstandard atmospheric conditions, which should be demonstrated as a function of
airspeed and power setting, where appropriate. This data will cover:
(a) Driftdown (includes net performance);
(b) Cruise altitude coverage including 10,000 feet;
(c) Holding; and
(d) Altitude capability (includes net performance).
(2) Detailed all-engine-operating performance data, including nominal fuel flow data, for
standard and nonstandard atmospheric conditions, which should be demonstrated as a
function of airspeed and power setting, where appropriate. This data will cover:
(a) Cruise altitude coverage including 10,000 feet; and
(b) Holding.
(3) Details of any other conditions relevant to ETOPS that can cause significant
deterioration of performance, such as ice accumulation on the unprotected surfaces of the
airplane, RAM Air Turbine (RAT) deployment, and thrust reverser deployment if such
data is available.
Operators can obtain this data for Boeing airplanes from the Boeing Flight Planning and
Performance Manuals, (FPPM), and/or the Boeing Performance Engineer’s Tool (PET).
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2.3.4
Enroute Airport Requirements
ETOPS enroute alternate airports must meet specific criteria as listed in FAR 121.97, .106, .624,
and .625. Paragraphs 206, 303, 403 and Appendix 3 of AC120-42B contain additional guidance
on these requirements. In order for an airport to be used as an ETOPS Alternate for a given
ETOPS flight, it must first be approved by the FAA and be listed in the operator's Operations
Specification or Operator's Certificate. It must also be listed in the flight dispatch/release on
board the flight deck for that flight. Additional discussion on ETOPS Alternate Airports is
contained in Sections 4.2.2 and 5.3.
2.3.5
Enroute Charts
Most ETOPS flights will occur over areas that are a long distance from land based navigation
aids, and will therefore generally require a Class II Navigation authorization as well as an
ETOPS Authorization. FAA guidance materials dealing with Long Range Navigation and/or
Oceanic operations stress the importance of the flight crews checking their exact position and
heading to the next reporting point along their route. For ETOPS flights, there is an additional
requirement for the flight crew to confirm that they their planned route of flight is within the
operator’s authorized area of operations and that any en-route modifications to the planned route,
such as the acceptance of ATC requested re-routes also remain within their authorized area of
operations. Standard Enroute and Oceanic Plotting charts are available from a number of
commercial suppliers that can be ordered by the airline for this purpose. Custom charts may also
be ordered which have the operator's authorized area of operations pre-drawn on them.
Additional discussion on ETOPS Plotting Charts is contained in Section 5.8.
2.3.6 MEL
Appendix P to Part 121 makes numerous references to the requirement for an operator to develop
an airline Minimum Equipment List (MEL) derived from the Master Minimum Equipment List
(MMEL) that is appropriate for the Maximum Authorized ETOPS Diversion Time that the
operator intends to use. The operator's MEL may be more restrictive than the MMEL
considering the kind of ETOPS service proposed and the equipment and/or operational problems
unique to the operator. Further discussion of ETOPS MMEL impact is contained in Section 5.1.
2.3.7
Weather Statistics for Routes and Airports.
Although not a regulatory requirement, statistical weather data can be used to evaluate the
availability of potential enroute alternate airports as an aid to determining the economic viability
of a specific route and its use is recommended in AC 120-42B, Paragraph 403.c(2). Examples of
this type of data is contained in section 4.2.2.5.
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3 DEFINITIONS
The following information is a compilation of ETOPS related definitions from FAR Parts 1, 21,
22, 25, 33, 121, and 135, as well as other unique terms that occur in this Guide. Many terms that
have been associated with ETOPS since 1985 have been given new or expanded definitions as a
result of the move from AC 120-42A to the FAR’s. Definitions for other ETOPS national rules
which differ from the FAA are contained in the applicable appendices to this Guide. The reader
is encouraged to review all of the terms in the Definitions Chapter to assure a clear
understanding of their use in this Guide.
Accelerated ETOPS:
A method of gaining an ETOPS Operational Approval for up to 180 minutes Maximum
Diversion Time by operators of two-engine airplanes, and all ETOPS for passenger carrying
airplanes with more than two engines under the provisions of Appendix 3 to FAA AC120-42B.
A successfully completed Accelerated ETOPS Operational Approval plan will allow an operator
of an airframe/engine combination new to their fleet to begin ETOPS at the initial entry into
service.
Adequate Airport:
(1) Part 121 operations, an Airport that an operator may list in their Ops Specs that:
(A) Meets the landing performance requirements of 121.197, and either
(B) The Administrator determines satisfies safety requirements of part 139, subpart D,
excluding aircraft rescue and fire fighting service, or
(C) Is a military airport that is active and operational.
(2) Part 135 operations, an Airport that an airplane operator may list with approval from
the FAA because that airport
(A) Meets landing limitations of 135.385 or
(B) Is a military airport that is active and operational
(Note: Also see ETOPS Alternate Airport)
Auxiliary Power Units (APU):
A gas turbine engine intended for use as a power source for driving generators, hydraulic pumps,
and other airplane accessories and equipment and/or to provide compressed air for airplane
pneumatic systems.
Benign Area of Operations: A geographical area that is characterized by all of the following:
(1) Numerous adequate airports, and;
(2) A high level of reliability and availability of communication, navigation and ATC
services and facilities, and;
(3) Prevailing weather conditions are stable and generally do not approach extremes in
temperature, wind, ceiling, and visibility.
(Note: Under the new FAA ETOPS regulations, this term is no longer used. Its intent has been
replaced by the Caribbean/Western Atlantic area of operations.)
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DEFINITIONS (Continued)
Configuration Maintenance and Procedures (CMP):
A document approved by the Regulatory Authority, that defines the minimum configuration
requirements for a specific airframe and engine combination, including any special inspection,
hardware life limits, Master Minimum Equipment List (MMEL) constraints, maintenance
practices, and operational procedures found necessary by the Regulatory Authority to establish
the suitability of that airframe and engine combination for ETOPS.
Critical Point:
The Equal Time Point along the intended route of flight at which the ETOPS diversion fuel
requirement becomes the closest to or exceeds the normal destination fuel plan requirements.
(Note: Also see Equal Time Point)
Demanding Area of Operations:
A geographical area that has one or more of the following characteristics:
(1) Prevailing weather conditions can approach extremes in winds, temperature, ceiling,
and visibility for prolonged period of time;
(2) Few alternate airports;
(3) Due to remote or overwater area, a high level of reliability and availability of
communication, navigation, and ATC services may not exist.
(Note: Under the new FAA ETOPS regulations of 2007, this term is no longer used.)
Early ETOPS:
Obtaining ETOPS Type Design certification without first gaining service experience on the
airplane/engine combination to be certified.
ER:
When used in the FAA Master Minimum Equipment List (MMEL) it signifies ETOPS
operations. When appended to an airplane model number, such as the Boeing 777-300ER, it
signifies the model may be capable of greater range than earlier models, but does not indicate
acceptability of that aircraft for ETOPS service.
Equal Time Point (ETP):
A point along the intended route of flight where the diversion times to each of two selected
alternate airports is equal. The effect of forecast winds must be included.
(Note: Also see Critical Point)
Equi-Time Point:
See Equal Time Point
EROPS:
An outdated term for ETOPS used in the early 1980's.
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DEFINITIONS (Continued)
ESAD:
Equivalent Still Air Distance is the air distance flown on a given route, which in this document is
typically calculated using the 85% worst season statistical winds for that route.
ETOPS (Extended Operations):
As identified in FAR 121.161, FAR 135.364, or equivalent local regulations, any airplane flight
operation (other than an all-cargo operation in a turbine powered airplane with more than two
engines) during which a portion of the flight is conducted beyond a Threshold Time, (determined
using an approved one-engine inoperative cruise speed under standard atmospheric conditions in
still air), from an Adequate Airport..
ETOPS Alternate Airport:
(1) Part 121 operations: an Adequate Airport listed in the certificate holder’s operations
specification that is designated in a dispatch/flight release for use in the event of a
diversion during an ETOPS flight. It must meet the weather requirements of 121.624
and the Rescue and Fire Fighting (RFF) requirements of 121.106 during the time of
intended use. This definition applies to flight planning and does not in any way limit
the discretion of the pilot in command during flight.
(2) Part 135 operations: an Adequate Airport that is designated in a dispatch or flight
release for use in the event of a diversion during an ETOPS flight. This definition
applies to flight planning and does not in any way limit the discretion of the pilot in
command during flight.
(Note: The original ETOPS guidance in AC 120-42 referred to this as a Suitable Alternate
Airport. Also see Adequate Airport.)
ETOPS Area of Operation:
(1) Part 121 operations: For turbine engine powered airplanes with two engines, an area
beyond 60 minutes from an adequate airport, or with more than two engines, an area
beyond 180 minutes from an adequate airport, and within the authorized ETOPS
Maximum Diversion Time approved for the operation being conducted. An ETOPS
Area of Operation is calculated at the Approved One-Engine Inoperative Cruise Speed
under standard conditions in still air.
(2) Part 135 operations: For all operations of multi-engine turbine-powered airplanes
outside the continental United States, other than an all-cargo airplane with more than
two engines, the area between 180 minutes and 240 minutes flying time from an
Adequate Airport, calculated at the Approved One-Engine Inoperative Cruise Speed
under standard conditions in still air.
ETOPS Dual Maintenance:
Maintenance actions performed on the same element of identical, but separate ETOPS
maintenance significant systems, during the same routine or non-routine visit.
(Note:
See
Boeing
ETOPS
Guide
Volume
II
for
additional
details).
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DEFINITIONS (Continued)
ETOPS Entry Point (EEP):
The first point on the route of an ETOPS flight which is more than:
(1) Part 121 operations: 60 minutes from an Adequate Airport for airplanes with two
engines, or 180 minutes from an Adequate Airport for airplanes with more than two
engines. The ETOPS entry point is determined using the operator’s approved OneEngine Inoperative Cruise Speed under standard conditions in still air.
(2) Part 135 operations: 180 minutes from an Adequate Airport. The ETOPS entry point is
calculated at the operator’s approved One-Engine Inoperative Cruise Speed under
standard conditions in still air.
ETOPS Exit Point (EXP):
(1) Part 121 operations: The last point on the route of an ETOPS flight which is more than
60 minutes from an Adequate Airport for airplanes with two engines, or 180 minutes
from an Adequate Airport for airplanes with more than two engines. The ETOPS exit
point is calculated at the operator’s approved One-Engine Inoperative Cruise Speed
under standard conditions in still air.
(2) Part 135 operations: The last point on the route of an ETOPS flight which is more than
180 minutes from an Adequate Airport. The ETOPS exit point is calculated at the
operator’s approved One-Engine Inoperative Cruise Speed under standard conditions in
still air.
ETOPS Qualified Person:
A person, performing maintenance for the certificate holder, who has satisfactorily completed the
certificate holder’s ETOPS training program.
ETOPS Segment:
An ETOPS segment is that portion of a route that is more than the Threshold Time (under
standard day conditions in still air) from an Adequate Airport.
ETOPS Significant Systems:
The airplane’s propulsion system and any other airplane systems whose failure could adversely
affect the safety of an ETOPS flight. Also, any other airplane systems whose functioning is
important to continued safe flight and landing during an airplane diversion.
(Note: See Boeing ETOPS Guide Volume II for additional details).
Flight by Flight Exception: The use of a greater ETOPS Maximum Diversion Time Authority
under specific, limited circumstances, when a flight cannot be planned on the preferred route
within an authorized lesser diversion time.
PAGE 3.4
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
REV 2
March 6, 2009
OPERATIONAL GUIDELINES AND METHODS
SECTION 3 – DEFINITIONS
DEFINITIONS (Continued)
In-flight Shutdown (IFSD):
For the purposes of ETOPS only, when an engine ceases to function (when the airplane is
airborne) and is shutdown, whether self induced, flightcrew initiated or caused by an external
influence. The FAA considers IFSD for all causes: for example, flameout, internal failure,
flightcrew initiated shutdown, foreign object ingestion, icing, inability to obtain or control
desired thrust or power, and cycling of the start control, however briefly, even if the engine
operates normally for the remainder of the flight. This definition excludes the airborne cessation
of the functioning of an engine when immediately followed by an automatic engine relight and
when an engine does not achieve desired thrust or power but is not shutdown.
Maximum Diversion Time:
Maximum Diversion Time means, for the purposes of ETOPS route planning, the longest
diversion time authorized for a flight under the operator’s ETOPS authority. It is calculated
under standard conditions in still air, at the Approved One-Engine Inoperative Cruise Speed.
The FAA Part 121 regulations provide for operational approval at discrete Maximum Diversion
Times of 75, 90, 120, 138, 180, 207, 240 and Beyond-240 minutes in still air from an ETOPS
Alternate Airport. FAA Part 135 regulations provide for Maximum Diversion times of Beyond180-minutes up to a maximum of 240 minutes from an adequate airport.
NOPAC:
The North Pacific Air Traffic Service routes and adjacent airspace between Anchorage and
Tokyo Flight Information Regions.
North Pacific Area of Operation:
Pacific Ocean areas north of 40&deg; North latitudes including NOPAC ATS routes, and published
PACOTS routes between Japan and North America.
North Polar Area of Operation:
The geographic area north of 78&deg; North latitude.
One-Engine Inoperative Cruise Speed:
The speed used by the operator and approved by the FAA to define the appropriate ETOPS Area
of Operation and the associated ETOPS diversion fuel requirements. It must be within the
certified limits of the aircraft, based on approved manufacturer's performance data for oneengine inoperative. This speed is typically stated in terms of the indicated Mach Number and
airspeed that the flight crew would plan to use during an ETOPS diversion, however, it should be
noted that this designation is a planning requirement. It does not in any way limit the decisions
of the pilot in command during flight.
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DEFINITIONS (Continued)
PACOTS:
The Pacific Organized Track System is a system of airways in the north and northwest areas of
the Oakland Oceanic FIR primarily used for travel between Japan / Southeast Asia and the
U.S.A. and Hawaii. Some are “Flex Tracks” that allow optimum routing to take advantage of the
upper level wind forecasts.
Passenger Recover Plan (PRP):
A plan developed by an ETOPS operator to provide shelter and physical care for the passengers
and crew, and for their prompt recovery following a diversion into a remote airport in possible
extreme weather conditions.
Pre-Departure Service check (PDSC)
A maintenance check performed on an ETOPS airplane prior to an ETOPS flight.
Process:
For the purposes of ETOPS, a series of steps or activities that are accomplished in a consistent
manner to ensure a desired result is attained on an ongoing basis.
Proven Process:
A process is considered to be proven when the following elements are developed and
implemented:
(1) Definition and documentation of process elements.
(2) Definition of process related roles and responsibilities.
(3) Procedures for validation of process or process elements are implemented and
accomplished:
(4) Procedure for follow-up in-service monitoring to assure the process remains reliable
and stable.
South Polar Area of Operation:
The geographic area south of 60&deg; South latitude.
Suitable Airport:
No Longer used as a specific ETOPS definition. A suitable airport in the new FAA ETOPS rules
has the standard definition of “acceptable for the intended purpose”. See ETOPS Alternate
Airport
Threshold Distance:
Threshold distance is the maximum allowable distance that a route can be from an adequate
airport in still air, standard day conditions, without being an ETOPS route.
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DEFINITIONS (Continued)
Threshold Time:
Threshold time is the maximum allowable time that a route can be from an adequate airport in
still air, standard day conditions, without being an ETOPS route.
Validation Flight:
A flight performed by an operator prior to being granted an ETOPS or Polar Operational
Approval, which is intended to demonstrate the operator’s capability to conduct and support the
proposed operations.
Verification Flight:
A flight that is designated to verify that a maintenance action on the airplane was successfully
accomplished, when no satisfactory ground test exists.
The verification is typically
accomplished during the first 60 minutes of an ETOPS revenue flight.
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4. ETOPS ROUTE PLANNING – THE APPLICATION PHASE
ETOPS route planning methods are discussed in this section. It starts with a general description,
then follows with specific examples. Only the most commonly used techniques are used in the
examples and operators may choose different methods of complying with the ETOPS guidance
material of their own national regulations. Appendix 3 to AC 120-42B contains guidance on two
methods of applying for ETOPS Operational Approval, the In-Service Experience Method and
the Accelerated ETOPS Method. Boeing provides operators with a template for their ETOPS
Application in Appendix E to this document, and online via MyBoeingFleet.
ETOPS route planning is characterized by two distinct phases. The first phase typically occurs
prior to the operator beginning ETOPS service and is primarily concerned with determining the
operator's Approved ETOPS Area of Operation. This planning, or “Application” Phase, is the
topic of Section 4 of this document. As was seen in the discussions of Section 2, the detail
elements of each operator’s application will be unique, since the operator’s polices, the city pairs
they will serve, the alternate airports they propose, and the equipment the operator will use will
all affect the Area of Operation that the operator will require. However, the basic steps of
planning an ETOPS Operational Approval Application are essentially the same for all operators.
Therefore, the information in Section 4 is applicable to all operators, whether they are seeking an
ETOPS Approval for the first time or are adding a new airframe/engine combination or area of
operation to their existing ETOPS approval. The concepts presented are applicable to all
airplane types and areas of operation.
The second phase of ETOPS route planning, which is referred to in this document as “Day-ToDay Dispatch Phase”, occurs after the Operational Approval has been granted and the day to day
ETOPS flight plans are produced for the flight crews. These dispatch-planning considerations,
which are discussed in Section 5 of this document, are also presented in such a way that the
issues that most operators will encounter will be discussed.
4.1
ETOPS Application Content
A basic framework of operational requirements was established in 1985 with the initiation of the
first ETOPS Operational Approvals. This material was published as guidance in the original AC
120-42 and was updated in 1988 to include 180-Minute ETOPS. The new FAA ETOPS Rules of
2007 have codified many of these requirements into Federal Regulations, including the
application of ETOPS Operational requirements to all passenger airplane operations, regardless
of the number of engines. The details of some requirements have been adjusted to reflect more
than two decades of successful ETOPS experience by the industry, and additional requirements
have been put in place to allow operators to seek ETOPS Operational Approvals beyond 180Minutes, up to the design capability of the airplanes they operate. But the basic elements of a
successful ETOPS program are essentially the same as they were in 1985, namely to put in place
maintenance and operational processes and procedures that will ensure that every ETOPS flight
is conducted with the highest standards of safety and efficiency.
The following two sections provide a brief overview the topics that should be covered in a
successful application for ETOPS Operational Approval.
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4.1.1
ETOPS Maintenance Requirements
A significant portion of an operator’s application and the associated effort to achieve an ETOPS
Operational Approval will deal with meeting the maintenance requirements of ETOPS. It should
be noted that ETOPS Maintenance Requirements do not apply to airplanes with more than twoengines as a consequence of their historical systems reliability and redundancy.
The general maintenance topics that an operator of a two-engine airplane should plan to submit
in their application’s program plans and/or substantiation data are listed in FAR 121.374 and
FAA Advisory Circular AC 120-42B, paragraphs 301 and 302. Operators should consult the
Boeing ETOPS Guide Volume II, “ETOPS Maintenance Program Guidelines” for detail
guidance in this area. A list of the maintenance topics that an operator should address in their
application follows:
The operator must have an ETOPS Maintenance Program that includes:
1. A Continuous Airworthiness Maintenance Program, (CAMP)
2. An ETOPS Maintenance Document
3
An ETOPS Pre-Departure Service Check (PDSC)
4. A plan to avoid/manage Dual or Simultaneous Maintenance on similar or identical
ETOPS Significant Systems.
5. A plan for verification of maintenance actions, including verification flights if
required.
6. ETOPS Task Identification
7. A Centralized Maintenance Control Entity
8. An ETOPS Parts Control Program
9. An Event Oriented ETOPS Reliability Program
10. A Propulsion System Monitoring Program
11. An Engine Condition Monitoring Program
12. An Oil Consumption Monitoring Program
13. An APU In-Flight Start Program (If required for ETOPS)
14. Maintenance Training
15. ETOPS Configuration Compliance Program
16. Procedural Changes
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4.1.2
Flight Operations ETOPS Requirements
Analogous to the requirements for Maintenance, an operator will also have to include sufficient
information in their application to demonstrate that the flight operations aspects of the proposed
ETOPS service will be in compliance with the applicable regulations in FAR Part 121. FAA
Advisory Circular AC 120-42B, paragraphs 303, 304, and Chapter 4 contain specific guidance
on the requirements/expectations of the FAA regarding the content of the operators flight
operations ETOPS Program.
The remainder of this document, (Volume III of the Boeing ETOPS Guide), is intended to assist
operators in establishing a robust ETOPS flight operations program as well as the preparation
and submittal of their ETOPS Approval Application.
As was done for the Maintenance Requirements in the previous section, a quick list of the areas
that an operator will need to address in the flight operations area are listed below. For the sake
of brevity, only the high points of each item are covered here. Section 4 contains detail
discussions on these items.
The operator must have an ETOPS Flight Operations Program that includes:
1. Providing Dispatch Personnel and Flight Crew with appropriate Airplane
Performance Data that will support all phases of ETOPS flights, including diversion
scenarios. Additional discussion on this topic is contained in Section 4.5.2.1 &amp; 5.4.
2. Operators must maintain current status information on the airports it plans to
designate as ETOPS Alternates. For ETOPS Beyond-180-Minutes and for Polar
Operations, this must include an airport specific Passenger Recovery Plan for
potential diversion airports. This requirement does not apply to 207-Minute ETOPS.
Additional discussion on this topic is contained in Section 4.3.
3. The operator must have a robust program to gather and disseminate to flight crew the
weather data and NOTAMs for potential diversion airports. Additional discussion on
this topic is contained in Section 5.3.
4. The operator’s Computer Flight Planning program must include provision for
ensuring that ETOPS flight tracks remain within the operator’s Approved Area of
Operation. In addition, for Beyond-180-Minutes ETOPS flights, it must be verified
that the forecast diversion time to the alternate airport does not exceed the airplane’s
most time limited system capability, including cargo fire suppression, minus 15
minutes. This check must take into account forecast winds and other weather
conditions. Additional discussion on this topic is contained in Section 4.6.
5. Airports nominated for use as an ETOPS Alternate, for up to and including 180Minutes ETOPS, must have Airport Rescue and Fire Fighting Services (RFFS) of at
least ICAO Category 4. For Beyond-180-Minute ETOPS, including 207-Minute
ETOPS, a Category 4 airport can be used as an ETOPS Alternate, but the route of
flight must remain at all times within the operator’s authorized diversion time from
airports with an RFFS Category of 7 or higher. Additional discussion on this topic is
contained in Section 5.3.1.
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6. The weather at an ETOPS Alternate listed in the Dispatch/Flight Release must, at the
time of dispatch, be at least equal to the Minima listed in the operator’s Ops Specs as
specified by 121.625. Additional discussion on this topic is contained in Section
5.3.2.
7. The fuel supply loaded on the airplane at dispatch must, in addition to meeting the
normal Flag or Supplemental carrier requirements, meet the ETOPS enroute fuel
supply requirements, referred to as the ETOPS Critical Fuel Scenario, specified in
121.646. Additional discussion on this topic is contained in Section 4.5 &amp; 5.5.
8. Rapid reliable communications between the Flight Crew, the appropriate ATC, and
the operator’s dispatch center are required for all ETOPS. For ETOPS Beyond-180Minutes and Polar Operations, the airplane must be equipped with at least two long
range communications systems, one of which must be Satellite based (SATCOM).
Additional discussion on this topic is contained in Section 5.2.
9. The operator’s Dispatch/Flight Release must be modified to contain a list of the
ETOPS Alternates used for that flight and the authorized diversion time under which
the flight was dispatched. Additional discussion on this topic is contained in Section
5.7.
10. Operator’s must establish a procedure for notifying the flight crew of an ETOPS
flight that is enroute of any event that might make an ETOPS Alternate or other
adequate airport along the route unavailable for a safe diversion and landing, or if
weather conditions at nearby airports are improving above landing minima.
Additional discussion on this topic is contained in Sections 5.3 and 5.8.
11. Operator’s should establish company standard operating procedures (SOPs) that will
assist the pilot-in-command in making successful diversion decisions. Additional
discussion on this topic is contained in Section 6.
12. Operator’s should develop unique ETOPS flight crew procedures to support each of
the operator’s ETOPS flight operations programs and should provide them to flight
crew in a suitable manual. These procedures should also include procedural
information necessary to interface with the ETOPS Maintenance requirements. All
ETOPS manual sections must be approved by the FAA prior to their adoption.
Additional discussion on this topic is contained in Section 6.
13. The operator should establish a training program for flight crew and dispatchers that
includes all of their unique ETOPS procedures and polices. Additional discussion on
this topic is contained in Section 6.
14. Operators must designate an ETOPS Check Airman to ensure standardized ETOPS
flight crew practices and procedures. Additional discussion on this topic is contained
in Section 6.
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4.2
Determining the Operator’s ETOPS Area of Operation
During the first phase of planning an ETOPS service, a new ETOPS operator will be preparing to
submit their initial ETOPS Operational Approval Application. Or if they are a current ETOPS
operator, they may be applying for approval to serve an ETOPS route in a new geographic area
or to add an airframe/engine type to their existing ETOPS program. In any case, the operator
will need to determine four primary factors that they will submit in their application that will
govern their Approved ETOPS Area of Operation. They are (1) the routes they will operate; (2)
the enroute airports that they propose to use in case of a diversion; (3)the One-Engine
Inoperative Cruise Speed that they will plan to use during a potential diversion; and (4) the
Maximum Diversion Time that the operator will require.
MAXIMUM DIVERSION TIME
AREA OF OPERATION
EN-ROUTE
ALTERNATE
AIRPORTS
ROUTES
Area of Operation Legend
120-Min ~ 760 nm
180-Min ~ 1150 nm
ONE-ENGINE INOPERATIVE
CRUISE SPEED
Figure 4.1 ETOPS Route Planning - An Iterative Process
These factors, when used in combination, will determine the ETOPS Area of Operation that the
operator will submit with their application. When this requested area of operation is approved by
the regulatory authorities, the time, speed and distance used in the calculation plus the list of
adequate en-route alternate airports, become the approved parameters which are listed in the
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operator's Operations Specification or Certificate to be used in daily ETOPS dispatching as
discussed in Section 5.
Because the choice of any one of the factors can affect the choice of the others, as is suggested in
Figure 4.1 the initial determination of the required ETOPS Area of Operation is referred to as an
&quot;Iterative Process&quot;. In this process, the operator must initially pick approximate values for the
four factors and then see if the selected values produce an area of operation that is acceptable.
The criteria for acceptability of the area of operation is whether, in the judgment of the operator,
it will allow the degree of flexibility needed to ensure that the route is economically viable.
4.2.1
Proposed Routes
The first step in ETOPS planning is to define the route to be flown. Depending on seasonal
winds, the most economical routing may be close to the minimum, or Great Circle distance
between the origin and destination airports, or it can be displaced considerably by jet streams or
the need to avoid severe weather systems. As shown in Figure 4.2, for a route between Milan
and Barbados, the Great Circle distance would be 3931nm, which adjusted for 85% worst
Figure 4.2 Milan to Barbados - Great Circle Route
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seasonal winds is 4300nm Equivalent Still Air Distance (ESAD). However, without an ETOPS
Operational Approval, FAR 121.161 and equivalent regulations in other countries require that for
a two-engine airplane, the route remain within one hours flying time in still air from an adequate
airport. For the proposed Milan to Barbados flight, that would prevent flying the Great Circle
routing and would instead require the route of flight to be much further north using the available
adequate airports that connect Europe to North America and the Caribbean. This non-ETOPS
route, which is over 1300 nm longer than the Great Circle route, is depicted in Figure 4.3.
5619 NM ESAD
Figure 4.3 Milan to Barbados - 60-Minute Non-ETOPS Area of Operation
The circles drawn around each airport in Figure 4.3 represent a typical distance corresponding to
the required one hour at single-engine cruise speed in still air. Operators can use manufacturer’s
data to make an estimate of the circle radius appropriate for their specific airframe/engine
combination taking into consideration any limitations for the particular route. The details of this
process are discussed in more detail in Sections 4.2.3 and 4.2.4, but for our purposes here, we
have used a still air distance of 432 nm, which is typical of the capability of many modern twins.
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4.2.2
Enroute Alternate Airports
The next step in determining the operator’s ETOPS Area of Operation is to determine a list of
possible enroute airports that could be used if a diversion should become necessary. These
airports, which will be called “Adequate Airports”, must meet specific requirements as is
discussed in the following sections.
4.2.2.1
Definition – Adequate Airport versus ETOPS Alternate Airport
A description of what should be taken into consideration when choosing potential en-route
diversion airports for an ETOPS route is contained in this section. FAR Part 121.7 provides two
definitions of an en-route alternate airport used for planning an ETOPS flight. The first is an
&quot;Adequate Airport&quot; and the second is an &quot;ETOPS Alternate&quot;. The complete definitions from
121.7 are repeated here for easy reference.
Adequate Airport means an airport that an airplane operator may list with approval from the
FAA because that airport meets the landing limitations of &sect; 121.197 and is either—
(1) An airport that meets the requirements of part 139, subpart D of this chapter,
excluding those that apply to aircraft rescue and firefighting service, or
(2) A military airport that is active and operational.
ETOPS Alternate Airport means an adequate airport listed in the certificate holder’s
operations specifications that is designated in a dispatch or flight release for use in the event
of a diversion during ETOPS. This definition applies to flight planning and does not in any
way limit the authority of the pilot-in command during flight.
The essence of these requirements is that the airport will have adequate runway length and field
conditions to allow a safe landing with the desired airframe/engine combination, at the likely
landing weight. It is important that the airport have capabilities, services and facilities that will
support the proposed operation, including ATC, sufficient lighting, communications, weather
reporting, navaids, and emergency services. These definitions are basically unchanged from the
early days of ETOPS, except that the enroute airport that is used on the day of flight to dispatch
the flight is now referred to as an “ETOPS Alternate” instead of a “Suitable Airport”. Also, the
day of dispatch requirements for fire cover, forecast weather, and public protection for an
ETOPS Alternate are now called out in specific regulations instead of being stated in the
definition (See Section 5.3 and FAR 121.106, &amp; .624).
It is still easy to keep the two definitions straight by remembering the following simple phrase.
An ETOPS Alternate Airport is an Adequate Airport, which also meets ETOPS specific weather
forecast and Rescue and Fire Fighting requirements at the time of dispatch. For the most part,
the following discussions in Section 4 will deal with the requirements of an Adequate Airport,
since the forecast weather is not available during a planning exercise weeks and/or months in
advance. The examples in Section 5 will include the effects of the day of dispatch conditions on
the selection of ETOPS Alternate airports.
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The landing field length requirements for a given airframe/engine combination will be the
primary factor in deciding which airports can be considered as an Adequate Airport for that
airplane. For example, at maximum landing weight, the scheduled wet runway landing distance
for a 737-700 may be approximately 5300 ft, whereas a 777-300ER may require something
closer to 6600 ft. Runway width requirements may also be different, and as a result, an operator
of more than one airplane type may have a separate Adequate Airport list for each type.
Figure 4.4 Potential North Atlantic ETOPS Alternate Airports
For actual day-to-day ETOPS operations, the number of enroute alternates necessary to fly an
ETOPS route can be as few as two or up to five or six, depending on the operator's approved
diversion time, area of operation, and the length of the ETOPS segment of that particular flight.
On a mid-Atlantic route such as the Milan to Barbados example, it would be tempting to only
research those airports that are close to the intended Great Circle ETOPS route of flight.
However, it should be noted that the optimum routing can be displaced significantly from the
Great Circle track by the presence of strong jet-streams or need to avoid large storm systems.
Also, dispatch with certain equipment inoperative under MEL relief can require the flight track
to be closer to alternate airports, and perhaps even along the much more Northern non-ETOPS
60-Minute route. It is therefore in the operator's best interest to establish as large a list of
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approved Adequate Alternates as possible, thereby maximizing the probability of having the
required number of alternates available for any likely contingency at the actual dispatch time.
Figure 4.4 shows a number of possible alternates that could be used for the Milan to Barbados
route, including the possibility of a more northerly routing.
4.2.2.2
Enroute Alternate Airport Data
The operator will need to research the physical characteristics of each proposed enroute alternate
airport. There are several sources of this airport data available to the operator. Three of the
more common ones are:
1) The individual countries Aeronautical Information Publication (AIP)
2) Vendor Airport Information Databases
3) Jeppesen Airway Manual
An example of the type of data that an operator may need to compile to qualify a particular
airport for ETOPS is shown in Table 4A on pages 4.11 &amp; 12. Table 4A also includes
information that isn’t specifically required for an “Adequate Airport”, such as the airport’s RFFS
rating and the instrument approach capabilities, but during the planning stages of an ETOPS
operation, it is wise to examine as many characteristics of the airports as possible, in order to
assist later in determining which airports will be the preferred ETOPS Alternates.
The data shown in Table 4A is intended as an example only and should not be used for planning
purposes. The operator should also plan to collect additional detail information above what is
shown in Table 4A. As an example, in addition to the number of instrument approaches, details
on the type of instrument / precision approach should be verified to be compatible with the
equipment installed in the operator’s aircraft. Also, for some airports, specific flight crew
training may be required. Appendix B to this document contains some examples of the various
data available from the Iceland AIP for Keflavik, Iceland.
In addition to the flight operations oriented data shown in Table 4A, the operator will require
information related to the maintenance support capabilities at each alternate airport. Boeing
ETOPS Guide Volume II, Maintenance Program Guidelines should be consulted for additional
guidance on this topic.
Also, note that not all of the information blocks in Table 4A have been filled in. This was done
intentionally in order to highlight the need for operator to determine the data that is specifically
tailored to their operational needs at each airport. It is highly probable that operator’s will need
to contact airports directly in order to gather sufficient data to make a complete evaluation.
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Airport
Information
Latitude /
Longitude
Elevation
Runway Dir
Length / LDA
Width
Surface
Rated Strength
Runway Dir
Length / LDA
Width
Surface
Rated Strength
Magnetic Variation
RFFS Rating
Fuel Type
Gander, Nfld
CYQX / YQX
N48&deg; 56.22&acute;
W054&deg; 34.08&acute;
496 ft
03 / 21
10200 / 10200 ft
200 ft
ASPHALT
PCN 67
13 / 31
8900 / 8900 ft
200 ft
ASPHALT
PCN 67
W 22.0&deg;
CAT 7 (8 ??)
JET A-1, JET B
Goose Bay, Nfld
CYYR / YYR
N53&deg; 19.15&acute;
W060&deg; 25.55&acute;
160 ft
08 / 26
11046 / 11046 ft
200 ft
CONCRETE
PCN 76
16 / 34
9580 / 9580 ft
200 ft
CONCRETE
PCN 61
W 24.0&deg;
CAT 7
JET A-1, JET B
St. Johns, Nfld
CYYT / YYT
N47&deg; 37.12&acute;
W052&deg; 45.15&acute;
461 ft
11 / 29
8502 / 8502 ft
200 ft
ASPHALT
PCN 67
16 / 34
7005 / 7005 ft
200 ft
ASPHALT
PCN 67
W 21.0&deg;
CAT 6
JET A-1
Yellowknife, Can
CYZF / YZF
N62&deg; 27.77&acute;
W114&deg; 26.42&acute;
675 ft
15 / 33
7500 / 7500 ft
150 ft
ASPHALT
PCN 67
09 / 27
5000 / 5000 ft
150 ft
ASPHALT
PCN 67
E 22.0&deg;
CAT 6
JET A-1
Longyearbyen, NOR Ascension Is, XJC
ENSB / LYR
FHAW / ASI
N78&deg; 14.77&acute;
S07&deg; 58.18&acute;
E 015&deg; 27.93&acute;
E 015&deg; 27.93&acute;
88 ft
278 ft
10 / 28
13 / 31
8146 / 7014 ft
10019 / 10019 ft
148 ft
150 ft
ASPHALT
ASPHALT
PCN 40
PCN 52
N/A
N/A
Lajes/Terceria, Azores
LPLA / TER
N38&deg; 45.72&acute;
W027&deg; 005 27.0&acute;
180 ft
15 / 33
10870 / 10870 ft
197 ft
ASPHALT
PCN 100
N/A
E 3.0&deg;
CAT 7
JET A-1
W 17.6&deg;
CAT 7 (est.)
No fuel is
available
YES
NO
YES
YES 2
NO
NO
Public
0.00 = UTC
W 12.0&deg;
CAT 9
JET Fuel (Grade
unspecified)
YES
NO
YES
YES 2
YES 2
NO
Public / Military
+1:00 = UTC
NO
24 / 7
YES
24 / 7
+31 / +20 &deg;C
+26 / +16 &deg;C
NO
YES
NO
YES
NO
Oxygen
Minor A/F &amp; Eng Minor A/F &amp; Eng Minor A/F &amp; Eng Minor A/F &amp; Eng
NO
Repair Facility
YES
YES
YES
YES
NO
Jet Starting Unit
YES 7
YES 8
YES 5
YES 2
Instrument Approach YES 7
YES 2
YES 2
YES 4
YES 1
YES 1
Precision Approach
NO
NO
CAT II
NO
NO
CAT II / III
Public
Public / Military
Public
Public
Public
Usage Type
+3:30 = UTC
+4:00 = UTC
+3:30 = UTC
+7:00 = UTC
-1:00 = UTC
Time Zone
Conversion
YES
YES
YES
YES
YES
Daylight Savings
24 / 7
24 / 7
24 / 7
0700-2300 LT
24 / 7
Hours of Operation
Aircraft Towing
Airstairs
PAX RECOVERY
+15.5 / -7.4 &deg;C
+15 / -18 &deg;C
+16.5 / -5.5 &deg;C
+16.8 / -27.9 &deg;C
+5.8 / -16.3 &deg;C
Avg Temp Hi / Lo
Medical Facilities
Lodging Facilities
Contact Numbers
Note: Data in this table is for example purposes only and should not be used for actual flight planning purposes.
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Airport
Tahiti , PYF
NTAA / PPT
Kwajalein, MHL Kushiro, JPN
PKWA / KWA
RJCK / KUH
Ushuaia, Arg
SAWH / USH
Easter Island, ARG
SCIP / IPC
Information
S17&deg; 33.40&acute;
N08&deg; 43.21&acute;
N43&deg; 02.45&acute;
S54&deg; 50.60&acute;
S27&deg; 09.89&acute;
Latitude /
W149&deg; 36.68&acute;
E167&deg; 43.90&acute;
E144&deg; 11.58&acute;
W068&deg; 17.73&acute;
W109&deg; 25.30&acute;
Longitude
5 ft
9 ft
311 ft
102 ft
227 ft
Elevation
04 / 22
06 / 24
17 / 35
07 / 25
10 / 28
Runway Dir
11220 / 10843 ft
6668 / 6668 ft
8202 / 8202 ft
9186 / 8661 ft
10827 / 10827 ft
Length / LDA
148 ft
198 ft
148 ft
148 ft
148 ft
Width
ASPHALT
ASPHALT
ASPHALT
CONCRETE
ASPHALT
Surface
PCN 53
FAA
PCN 83
PCN 54
PCN 65
Rated Strength
N/A
N/A
N/A
N/A
Runway Dir
Length / LDA
Width
Surface
Rated Strength
E 12.0&deg;
E 9.0&deg;
W 9.0&deg;
E 14.0&deg;
E 16.0&deg;
Magnetic Variation
CAT 8
CAT 7
CAT 8
CAT 9
CAT 7
RFFS Rating
JET A
JET 5
JET A
JET A-1
JET A-1
Fuel Type
YES
YES
NO
NO
NO
Oxygen
NO
NO
NO
NO
NO
Repair Facility
NO
YES
NO
NO
NO
Jet Starting Unit
YES 8
YES 4
YES 6
YES 4
YES 5
Instrument Approach
YES 3
NO
YES 2
YES 3
YES 1
Precision Approach
NO
NO
CAT IIIA/B
NO
NO
CAT II / III
Public
Military
Public
Public
Public
Usage Type
+10:00 = UTC
-12:00 = UTC
-9:00 = UTC
+3:00 = UTC
+6:00 = UTC
Time Zone
Conversion
NO
NO
NO
NO
YES
Daylight Savings
24 / 7
0730-2130 LT
0800-2100 LT
24 / 7
24 / 7
Hours of Operation
Aircraft Towing
Airstairs
PAX RECOVERY
+22 / -12 &deg;C
+10.5 / -5.8 &deg;C
+23 / +17.5 &deg;C
Typical Temp Hi / Lo +27.2 / +25.0 &deg;C +34 / +21 &deg;C
Medical Facilities
Lodging Facilities
Contact Numbers
Note: Data in this table is for example purposes only and should not be used for actual flight planning purposes.
Yakutsk, RUS
UEEE / YKS
W 16.0&deg;
CAT 8
JET A-1
YES
Minor A/F &amp; Eng
NO
YES 2
YES 1
NO
Public
-9:00 = UTC
Petropavlovsk,
RUS
UHPP / PKC
N53&deg; 10.20&acute;
E158&deg; 27.10&acute;
131 ft
16L / 34R
11155 / 11155 ft
197 ft
CONCRETE
PCN 42
16R / 34L
8202 / 8202 ft
197 ft
CONCRETE
No Data
W 6.0&deg;
CAT 8
JET A-1
YES
Minor A/F &amp; Eng
NO
YES 3
YES 3
NO
Public
-12:00 = UTC
YES
24 / 7
YES
24 / 7
+19 / -39 &deg;C
+19.8 / -17.5 &deg;C
N62&deg; 05.60&acute;
E129&deg; 46.30
325 ft
05R / 23L
11155 ft
197 ft
ASPHALT
PCN 45
N/A
Table 4A (Continued) Example ETOPS Enroute Airport Data
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4.2.2.3
Boeing Pavement Strength Overload Guidance
One of the data items in Table 4A is the rated strength of the runway surface. Although there is
no specific regulatory callout of a minimum runway strength for an ETOPS Alternate, it is
somewhat implicit in that a “safe landing” pre-supposes that the aircraft and/or runway will not
incur damage as a result of the operation. A number of airlines have requested Boeing guidance
concerning aircraft operating at weights above the published pavement strength rating of a
runway. In all cases, the airport authority is the final authority concerning what are permissible
operating weights for their airport facilities. The following guidance is based on empirical data
and is similar to guidance given in ICAO Doc 9157-AN/901, Part 3, Chapter 2, &quot;Guidance on
Overload Operations.&quot;
For normal operations, pavement ratings can usually be exceeded by 5 to 10 % without any
appreciable impact on pavement life. For low frequency operations, overloads on the order of 10
to 25 % are usually considered acceptable, however the pavement should be in good condition,
otherwise near-term deterioration may be initiated by the overload. For emergency situations, a
50-100% overload allowance is generally accepted, subject to the discretion of the airport
involved. When an operator is evaluating potential en-route alternate airports, a 50-100%
overload at the expected landing weight may be considered.
There is an additional caveat that one presumes flight crews understand. The runway strength
capability should only be considered if the nature of the emergency is such that landing as soon
as possible is not absolutely necessary. There are situations such as fire or imminent fuel
starvation that require immediate landing. In that situation, runway loading should not be
considered at all since passenger safety is paramount.
The details of determining allowable pavement loading is beyond the scope of this ETOPS
discussion, but Boeing can assist operators in evaluations of potential alternate airports,
including runway strength issues. Additional questions concerning this issue can be directed to
Boeing’s Airport Technology group as follows:
Boeing Airport Technology
P.O. Box 3707, MC 67-KR
Seattle, WA 98124
425-237-0126
AirportTechnology@boeing.com
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4.2.2.4
Enroute Airport Rescue and Fire Fighting Services (RFFS)
Although the Airport Rescue and Fire Fighting Services (RFFS) rating is not a requirement for
an Adequate Airport, operators should take into consideration during the early planning stages,
any potential limitations that might affect their ETOPS services. Many potential ETOPS enroute
alternates are relatively remote locations and may only be served by regional carriers with
aircraft that are relatively small by comparison to the typical large ETOPS aircraft. As a result,
the FAA Airport Rescue and Fire Fighting Index (ARFF) or ICAO Rescue and Fire Fighting
Services rating (RFFS) for the airport may not meet the traditional requirements that are based
on airplane body length and frequency of operation. In 1998, a policy statement was agreed to
by the FAA and JAA which allowed airports to satisfy ETOPS requirements if they have at least
the minimum firefighting capability corresponding to an FAA Index A, or an ICAO RFFS of
Category 4. It was further agreed that the fire fighting equipment serving these remote airports
could be located in the neighboring municipality rather than on the airport property, providing
the equipment could be on station at the airport with a 30-minute notice. This policy was
codified into the new FAA ETOPS rules in 2007, under FAR 121.106.
FAR 121.106 also defines an additional RFFS requirement for ETOPS Beyond-180-Minutes
which was originally applied to 207-Minute ETOPS in April 2000. For all ETOPS Beyond-180Minutes, (including 207-Minute ETOPS), the flight track must remain within the operator’s
approved ETOPS Area of Operation drawn around Adequate Airports with at least an ICAO
RFFS Category 7 or higher. This concept was briefly discussed in Section 2.2 as applied to 207Minute ETOPS. In general, for Beyond-180-Minute ETOPS approvals, the RFFS 7
requirements usually should not present a planning restriction, except on a few routes in the SE
Pacific and near the South Pole. A detail discussion of the method of compliance with this
requirement is presented later in Section 4.2.4, but for our purposes here it is determined by
drawing Still-Air circles around Adequate Airports from the operator’s list which have an RFFS
of 7 or greater,. The radius of the circles is set by the estimated Beyond-180-Minute Area of
Operation distance that operator has chosen to evaluate. If the distance is too small, either a
greater ETOPS authorization time or a higher diversion speed must be selected, as discussed in
Section 4.2.4.
Figure 4.5 shows a typical RFFS evaluation for a 240-Minute ETOPS route in the Pacific Ocean
Area, where a Beyond-180-Minute ETOPS Approval can be utilized, and where potential
restrictions exist due to the lack of RFFS Category 7 airports. In addition to the Great Circle
routes, a series of actual minimum time routes between LAX and AKL that one operator used
over a two week period (shown in dashed orange lines) suggest that RFFS Category 7 restricted
area near the equator will rarely have any impact on these three routes.
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TYPICAL 240-MINUTE
BOUNDARY ~ 1664nm
DRAWN AROUND AIRPORTS
WITH RFFS ≥ 7 ONLY
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN GREEN
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 4.5 Beyond-180-Minute RFFS Planning in the South Pacific
An operator evaluating potential 240-Minute routes between the U.S. West coast and Tahiti,
New Zealand or Australia, could be reasonably assured that the Category 7 RFFS requirement
would not restrict their operations. However, as will be re-emphasized in Section 5, the operator
must monitor the continuing availability of the required airports including the status of the RFFS
rating via NOTAMs. An inoperative fire truck or other anomaly could result in at least
temporary routing restrictions.
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4.2.2.5
Airport Weather Reliability Statistics
One aspect of ETOPS route planning that an operator will undoubtedly want to consider is the
relative likelihood of being able to complete a given flight on a regular basis. This exercise
really addresses the economic viability of the operation rather than any regulatory requirement,
but it will aid the operator in making a realistic assessment of a given route's potential.
As will be seen in Section 5, at the time of dispatch, the forecast weather at the intended enroute
alternate airports must be above specific ETOPS minimums. When choosing possible Adequate
Airports during the ETOPS route planning phase, weather reliability statistics can be studied to
determine the percentage of time that a potential enroute alternate might be below the specified
minimums. This section provides examples of such a study for three groups of frequently used
ETOPS Adequate Alternate Airports. The first group is in Newfoundland, along the Northeast
coast of North America: Goose Bay, Gander and St. Johns. The second group is in the Aleutian
Islands: Shemya, Adak, and Cold Bay. The third group is on the western edge of the North
Pacific area:, Sapporo, Kushiro and Hakodate, Japan.
There are multiple sources of airport climatological information that can be accessed by airlines
to produce the types of weather reliability statistics that are useful for ETOPS planning. One
source that Boeing is aware of is the International Station Meteorological Climate Summary
(ISMCS) produced by the National Climatic Data Center (NCDC).
The ISMCS Version 4.0 CD-ROM contains detailed climatological summaries for 2600
locations worldwide. These locations include National Weather Service stations, domestic and
overseas Navy and Air Force sites, and numerous foreign stations. Limited summaries are also
given for approximately 4000 additional worldwide sites. This version also contains year/month
and long term mean precipitation data for 1000 foreign locations. Tabular or statistical data can
be exported to a printer or spreadsheet. Joint NCDC, USAF and U.S. Navy product. DOS only.
Three various climatic summary type tables are available on the ISMCS. Each summary has
climatic tables which vary slightly in content and format.
The NCDC Climate Services Branch (CSB) can be contacted at:
Telephone Number
Fax Number
INTERNET
828-271-4800
828-271-4876
http://www.ncdc.noaa.gov/oa/ncdc.html
Mailing Address
National Climatic Data Center
Federal Building
151 Patton Avenue
Asheville, NC 28801-5001
ATTN: Climate Services Branch
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An example of this type of data is shown in Table 4B for some of the typical alternates used on
North Atlantic routes. This data shows the average percent of hourly observations of ceiling
and/or visibility that were below ETOPS Dispatch Minimums for Gander, Goose Bay, and St.
Johns. As can be seen, the average weather can be expected to be below ETOPS minimums over
20% of the time at Gander; 7% of the time at Goose Bay; and up to 30% of the time in the early
spring at St. Johns. If an operator were to plan a North Atlantic ETOPS route that depended on
only one of these three airports as the Adequate Alternate on the N.E. coast of North America,
they could anticipate having to cancel 10 to 30% of their flights. Although this is not a
regulatory issue, few operators would be able to commercially accept such a large cancellation
rate.
NORTH ATLANTIC WEATHER RELIABILITY STATISTICS
AVERAGE PERCENT OF HOURLY OBSERVATIONS WITH BELOW
ETOPS MINIMUM CEILING AND/OR VISIBILITY
GANDER (ceiling 400 feet, visibility 1.0 miles)
MEAN
EXT*
MIN
EXT*
MAX
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
14.0
18.4
18.3
22.3
23.3
17.2
12.4
10.9
10.8
17.5
20.7
22.9
11.2
14.5
13.3
13.7
12.8
5.7
4.5
5.0
4.3
10.3
16.7
19.9
25.3
37.3
32.4
40.3
35.2
24.4
19.3
20.4
22.7
29.9
50.2
43.3
GOOSE BAY (ceiling 400 feet, visibility 1.0 miles)
MEAN
EXT*
MIN
EXT*
MAX
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
7.1
7.1
7.3
6.1
4.6
1.4
3.1
1.3
1.6
3.8
6.0
8.5
4.6
5.0
5.0
3.1
1.8
0.3
1.2
0.3
0.6
2.4
3.7
6.0
10.1
10.5
8.8
10.1
9.8
2.8
6.0
3.3
3.7
5.7
8.0
10.0
ST. JOHNS (ceiling 400 feet, visibility 1.0 miles)
MEAN
EXT*
MIN
EXT*
MAX
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
18.4
23.2
24.8
30.1
28.8
24.5
22.7
16.3
14.8
17.7
21.4
23.2
14.8
19.2
21.9
20.4
19.0
12.4
8.6
8.4
8.1
15.4
18.5
20.0
22.6
28.2
28.0
39.8
36.7
37.0
37.7
25.3
20.2
20.5
24.7
26.0
*EXPECTED MIN AND MAX VALUES REPRESENT THE LOWEST AND HIGHEST VALUES ONE MIGHT EXPECT BASED ON THE
LOWEST AND HIGHEST VALUES RECORDED IN ANY SINGLE YEAR WITHIN THE PERIOD OF RECORD FOR THE AIRPORT
Table 4B
Individual Airport Weather Reliability Statistics for the North Atlantic
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Fortunately, these three airports are far enough apart that they are rarely affected by bad weather
at the same time. Table 4C shows statistics for simultaneous hourly observations of below
ETOPS Dispatch minimum ceilings for St. Johns, Goose, and Gander. In April, when St. Johns
could not be used as an ETOPS Enroute Alternate 30.1% of the time, the chances of both Gander
and Goose Bay also being below ETOPS minimums is well below 3% for most of the day. This
means that at least one of these three airports should be available more than 97% of the time,
which is a much more acceptable probability of flight completion. The weather reliability
statistics data for the Newfoundland airports is also shown graphically in Figures 4.6 and 4.7.
NORTH ATLANTIC WEATHER RELIABILITY STATISTICS
PERCENT OF SIMULTANEOUS HOURLY OBSERVATIONS
OF BELOW ETOPS MINIMUM CEILING AND/OR VISIBILITY
ST. JOHNS, GOOSE BAY, AND GANDER
TIME
HRS~ UTC
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
MONTH AVG
JAN
0.9
1.6
0.9
0.3
0.9
0.9
1.5
0.6
0.6
0.6
0.6
0.6
0.9
0.6
0.3
0.6
0.9
1.2
1.5
0.3
1.6
1.3
1.9
0.9
FEB
2.3
2.0
1.3
1.3
2.0
2.6
2.3
3.0
2.7
3.3
2.7
3.4
2.6
3.4
2.7
1.7
3.0
2.4
1.9
1.7
2.0
2.3
2.3
2.4
MAR
1.2
1.2
1.2
0.9
1.2
1.5
1.5
2.7
2.4
2.4
2.7
1.2
1.8
0.9
0.9
0.9
0.9
0.9
1.2
0.9
0.6
0.9
1.2
1.8
APR
1.2
0.9
2.8
2.5
2.5
3.2
2.1
2.5
2.8
5.3
3.7
3.4
2.2
1.9
1.2
0.6
0.3
0.0
0.6
0.3
0.3
0.3
0.3
0.3
MAY
0.9
0.6
0.6
0.9
1.5
1.6
2.1
2.8
3.4
3.6
3.9
2.8
1.8
0.9
0.3
0.3
0.3
0.3
0.3
0.6
0.6
0.9
0.3
0.9
JUN
0.0
0.0
0.0
0.3
0.0
0.3
0.6
0.6
0.0
0.3
0.3
0.3
0.3
0.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
JUL
0.3
0.0
0.3
0.6
0.3
0.6
1.2
0.9
1.2
1.2
0.6
0.0
0.0
0.0
0.0
0.3
0.3
0.0
0.0
0.0
0.0
0.0
0.0
0.3
AUG
0.0
0.0
0.0
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.6
0.6
0.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
SEP
0.0
0.0
0.0
0.6
0.3
0.3
0.0
0.3
0.3
0.7
1.0
0.6
0.3
0.3
0.3
0.3
0.6
0.3
0.3
0.0
0.0
0.0
0.0
0.0
OCT
0.3
0.9
0.3
0.3
0.6
0.6
0.3
0.9
0.6
0.3
1.5
0.6
1.2
0.6
0.9
0.6
0.6
0.3
0.3
0.3
0.3
0.0
0.3
0.6
NOV
1.2
1.3
2.2
1.6
1.6
2.3
2.2
2.6
2.6
2.8
1.9
1.9
2.2
1.3
1.3
0.6
0.7
0.7
0.6
0.7
0.3
1.0
0.6
1.6
DEC
0.9
1.6
2.0
0.6
2.3
2.3
2.5
1.9
1.9
3.2
2.2
2.6
1.9
3.0
1.3
1.9
1.4
1.0
1.8
1.3
1.9
1.6
2.3
1.3
ALL
0.8
0.8
1.0
0.9
1.1
1.4
1.4
1.6
1.6
2.0
1.8
1.5
1.3
1.1
0.8
0.7
0.7
0.6
0.7
0.5
0.6
0.7
0.8
0.8
0.9
2.4
1.4
1.7
1.3
0.2
0.3
0.2
0.3
0.6
1.5
1.9
1.0
NOTE: Statistical data for simultaneous observations at more than one airport are not directly
obtainable from the ISMC CD. Users must create suitable routines to manipulate the single station data.
Table 4C
Simultaneous Weather Reliability Statistics for the North Atlantic
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NEWFOUNDLAND AIRPORTS INDIVIDUAL
MONTHLY AVERAGE WX BELOW ETOPS MINIMA
PERCENT TIME BELOW ETOPS MINIMA
80.0%
70.0%
60.0%
CYYT
CYQX
CYYR
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%
1
2
3
4
5
6
7
8
9
10
11
12
MONTH
Figure 4.6 Individual North Atlantic Alternate Weather
NEWFOUNDLAND AIRPORTS
SIMULTANEOUS PERCENT BELOW ETOPS MINIMA
MONTHLY AVERAGE PERCENT
SIMULTANEOUS BELOW ETOPS MINIMA
10.0%
8.0%
6.0%
CYYT / CYQX / CYYR
4.0%
2.0%
0.0%
1
2
3
4
5
6
7
8
9
10
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MONTH
Figure 4.7 Simultaneous North Atlantic Alternate Weather
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An example of weather reliability statistics for some of the North Pacific airports is shown on the
following pages in Table 4D &amp; 4E and Figures 4.8 &amp; 4.9 for the Aleutians and in Table 4F &amp; 4G
and Figures 4.10 &amp; 4.11 for Northern Japan. The probability of any given airport being below
ETOPS minima is generally higher for North Pacific operations than it is on the North Atlantic,
but it is mitigate by the greater overall number of potential alternates as well as the ability to
have a higher diversion time authority of 207 or 240-Minutes. The statistics shown in these
examples do not include the effect of Midway Island being used as an ETOPS Alternate, which
will significantly reduce the need for either Aleutian or Northern Japan alternates.
NORTH PACIFIC WEATHER RELIABILITY STATISTICS
ALEUTIAN ISLANDS
AVERAGE PERCENT OF HOURLY OBSERVATIONS WITH BELOW
ETOPS MINIMUM CEILING AND/OR VISIBILITY
SHEMYA / PASY (ceiling 600 feet, visibility 1.75 miles)
MEAN
EXT*
MIN
EXT*
MAX
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
13.7
15.5
13.2
15.7
21.8
52.4
74.1
63.8
25.1
9.4
8.1
11.2
10.7
13.4
10.4
12.0
18.6
44.3
66.4
57.4
22.3
7.6
6.0
9.3
16.6
18.6
16.8
18.9
25.0
58.6
83.7
68.4
27.2
10.9
10.3
14.2
ADAK / PADK (ceiling 1985 feet, visibility 4 miles)
MEAN
EXT*
MIN
EXT*
MAX
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
10.0
9.2
9.6
6.4
5.5
12.6
18.8
19.0
10.1
4.4
4.7
8.4
7.34.6
5.7
6.2
4.0
2.4
6.1
5.7
8.6
7.5
3.6
3.2
6.2
12.2
11.9
12.6
9.6
8.2
20.3
31.1
28.3
13.8
6.3
6.5
10.1
COLD BAY / PACD (ceiling 600 feet, visibility 1.5 miles)
MEAN
EXT*
MIN
EXT*
MAX
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
11.8
12.5
11.1
11.4
10.7
16.9
28.0
26.1
8.6
2.9
5.4
10.2
10.0
10.0
9.6
7.4
4.5
8.8
14.5
15.5
5.4
1.8
4.1
8.8
13.6
14.9
13.8
15.8
16.0
24.9
40.2
33.8
11.4
4.6
6.7
11.4
*EXPECTED MIN AND MAX VALUES REPRESENT THE LOWEST AND HIGHEST VALUES ONE MIGHT EXPECT BASED ON THE
LOWEST AND HIGHEST VALUES RECORDED IN ANY SINGLE YEAR WITHIN THE PERIOD OF RECORD FOR THE AIRPORT
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NORTH PACIFIC WEATHER RELIABILITY STATISTICS
ALEUTIAN ISLANDS
PERCENT OF SIMULTANEOUS HOURLY OBSERVATIONS
OF BELOW ETOPS MINIMUM CEILING AND/OR VISIBILITY
SHEMYA, ADAK, AND COLD BAY
TIME
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
JAN
0.4
0.7
0.5
0.2
0.8
0.8
0.0
0.9
0.3
0.8
1.1
1.0
0.7
0.5
0.5
0.5
0.5
0.5
1.3
0.4
1.0
0.8
0.2
0.4
FEB
0.8
0.9
0.2
0.8
0.3
0.6
1.1
0.3
0.3
0.6
1.2
1.2
1.6
1.7
1.5
0.9
1.8
2.6
1.4
1.1
1.1
1.1
1.4
0.9
MAR
0.6
0.7
0.7
1.4
1.1
0.8
0.8
1.1
1.1
1.1
0.6
1.7
1.0
0.8
1.1
0.6
1.6
1.1
1.5
0.6
0.4
0.6
0.2
0.4
APR
0.2
0.2
1.0
0.5
0.3
0.9
0.3
0.3
0.9
0.6
0.6
1.2
1.3
1.5
1.9
1.2
1.5
1.2
1.6
0.6
0.6
0.2
0.2
MONTH AVG
0.6
1.1
0.9
0.8
HRS~ UTC
0.2
MAY
0.0
0.2
0.8
0.9
2.0
1.1
1.8
1.5
2.6
3.5
2.0
3.4
2.8
3.8
4.6
4.0
3.5
2.6
2.8
2.4
1.7
1.6
0.4
0.9
JUN
3.0
2.4
2.5
3.1
2.8
2.9
4.8
7.4
7.1
6.6
9.1
8.7
8.6
9.8
13.0
10.8
12.0
12.0
12.0
9.3
6.8
6.5
4.9
3.4
JUL
5.8
5.7
7.6
9.1
9.7
11.3
13.2
19.2
22.1
21.7
23.4
26.7
30.3
30.9
33.8
29.8
30.2
28.8
22.3
22.2
17.6
12.8
11.0
7.2
2.1
7.1
18.8
AUG
8.1
4.9
7.9
11.6
12.8
16.3
18.0
18.2
20.3
23.6
22.4
25.9
24.8
26.9
23.9
23.1
24.7
22.4
20.0
18.0
15.9
11.8
9.8
8.8
SEP
1.9
1.8
1.9
1.4
2.8
2.4
3.1
1.8
1.7
2.3
1.3
2.5
2.4
3.2
2.5
3.0
3.0
1.3
2.2
1.5
1.1
1.2
1.1
1.1
OCT
0.0
0.2
0.5
0.6
0.0
0.3
0.0
0.0
0.0
0.3
0.0
0.3
0.3
0.0
0.6
0.0
0.3
0.2
0.4
0.4
0.2
0.2
0.2
0.0
NOV
0.4
0.2
0.5
0.3
0.0
0.6
0.8
0.3
0.3
0.3
0.3
0.3
0.0
0.0
0.0
0.0
0.3
0.3
0.4
0.0
0.0
0.2
0.2
0.2
DEC
1.2
0.4
0.9
0.5
1.5
1.5
1.4
1.2
1.2
0.9
0.6
0.3
0.3
1.4
1.1
0.8
1.4
1.1
1.3
0.6
0.6
1.0
1.3
0.7
ALL
1.8
1.5
2.0
2.3
2.7
3.1
3.7
4.1
4.5
4.9
4.8
5.8
6.0
6.3
6.6
5.9
6.5
6.3
5.8
4.7
3.8
3.1
2.6
1.9
17.5
2.0
0.2
0.2
1.0
4.2
NOTE: Statistical data for simultaneous observations at more than one airport are not directly
obtainable from the ISMC CD. Users must create suitable routines to manipulate the single station data.
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ALEUTIAN AIRPORTS INDIVIDUAL
MONTHLY AVERAGE WX BELOW ETOPS MINIMA
PERCENT TIME BELOW ETOPS MINIMA
80.0%
70.0%
60.0%
50.0%
PASY
PACD
40.0%
PADK
30.0%
20.0%
10.0%
0.0%
1
2
3
4
5
6
7
8
9
10
11
12
MONTH
Figure 4.8 North Pacific – Individual Aleutian Alternate Weather
ALEUTIAN AIRPORTS
SIMULTANEOUS PERCENT BELOW ETOPS MINIMA
MONTHLY AVERAGE PERCENT
SIMULTANEOUS BELOW ETOPS MINIMA
20.0%
18.0%
16.0%
14.0%
12.0%
10.0%
PASY / PACD / PADK
8.0%
6.0%
4.0%
2.0%
0.0%
1
2
3
4
5
6
7
8
9
10
11
12
MONTH
Figure 4.9 North Pacific – Simultaneous Aleutian Alternate Weather
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NORTH PACIFIC WEATHER RELIABILITY STATISTICS
NORTHERN JAPAN
AVERAGE PERCENT OF HOURLY OBSERVATIONS WITH BELOW
ETOPS MINIMUM CEILING AND/OR VISIBILITY
SAPPORO / RJCC (ceiling 400 feet, visibility 1350 M)
MEAN
EXT*
MIN
EXT*
MAX
MEAN
EXT*
MIN
EXT*
MAX
MEAN
EXT*
MIN
EXT*
MAX
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
4.8
4.6
4.1
8.9
13.3
17.3
22.6
15.6
4.3
1.8
2.3
5.3
2.5
1.9
1.1
1.1
4.4
4.4
8.1
3.9
1.1
0.0
0.3
3.0
6.7
9.3
7.7
15.7
22.5
31.3
36.5
29.0
7.7
6.0
4.7
7.5
OCT
NOV
DEC
JAN
FEB
KUSHIRO / RJCK (ceiling 600 feet, visibility 2150M)
(RJCK Open from 0800-2100 Local Time)
MAR
APR
MAY
JUN
JUL
AUG
SEP
7.2
7.3
10.5
20.3
29.6
34.3
43.9
37.4
22.6
11.3
6.5
5.5
5.2
5.7
8.5
14.5
22.3
19.6
30.2
26.3
15.9
6.8
5.2
3.8
9.1
8.9
13.0
28.5
44.9
54.7
65.3
58.3
33.1
17.9
8.2
7.2
JAN
FEB
HAKODATE / RJCH (ceiling 611 feet, visibility 2300M)
(RJCH Open from 0730-2030 Local Time)
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
6.3
5.2
4.2
3.0
6.7
9.7
9.1
3.9
0.8
0.2
0.8
5.1
3.0
2.4
2.1
1.9
3.2
4.9
3.9
2.4
0.0
0.0
0.3
3.4
11.8
7.5
6.3
5.6
10.6
18.2
15.2
6.5
1.6
0.7
6.9
6.0
*EXPECTED MIN AND MAX VALUES REPRESENT THE LOWEST AND HIGHEST VALUES ONE MIGHT EXPECT BASED ON THE
LOWEST AND HIGHEST VALUES RECORDED IN ANY SINGLE YEAR WITHIN THE PERIOD OF RECORD FOR THE AIRPORT
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NORTH PACIFIC WEATHER RELIABILITY STATISTICS
NORTHERN JAPAN
WEATHER RELIABILITY STATISTICS
PERCENT OF SIMULTANEOUS HOURLY OBSERVATIONS
OF BELOW ETOPS MINIMUM CEILING AND/OR VISIBILITY
SAPPORO, KUSHIRO, &amp; HAKODATE
(RJCK &amp; RJCH CLOSED AT NIGHT)
TIME
HRS~ UTC
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
MONTH AVG
JAN
0.0
0.0
0.0
0.0
0.4
0.9
0.4
0.0
0.0
0.0
0.0
0.0
2.5
3.1
5.1
6.7
3.7
6.6
5.8
4.7
5.7
5.0
0.0
0.4
FEB
0.0
0.5
0.5
0.0
0.0
0.0
0.0
0.0
0.5
0.4
0.9
0.8
5.6
4.9
6.1
7.2
9.3
7.2
5.8
4.1
4.9
4.8
0.4
0.0
MAR
0.0
0.5
0.0
0.5
1.0
0.0
0.0
0.5
0.0
0.0
0.0
0.0
4.1
5.4
6.8
6.3
7.2
4.9
4.5
6.5
6.4
7.1
0.5
0.0
APR
1.9
0.9
0.0
0.0
0.0
1.6
1.6
1.5
1.6
1.0
1.0
0.0
9.7
13.2
13.0
13.0
14.0
15.7
14.8
14.5
15.4
13.3
1.4
0.5
MAY
1.3
0.4
1.8
0.9
0.0
0.9
1.4
0.5
1.4
1.9
2.3
1.7
14.6
14.9
15.0
19.4
20.5
21.9
21.9
22.5
21.2
20.6
4.7
2.9
JUN
4.0
1.6
2.2
1.9
1.9
3.3
1.8
1.8
2.6
2.1
2.6
2.8
22.3
21.1
22.7
24.7
26.7
28.6
28.2
30.0
31.3
26.7
8.2
5.0
JUL
3.7
1.9
1.6
1.2
0.0
0.4
1.7
1.6
2.0
2.0
2.7
3.3
24.8
27.2
29.5
32.9
36.5
32.9
35.4
32.2
35.8
34.5
10.2
7.1
AUG
1.5
0.0
0.4
0.4
0.8
0.8
0.4
0.4
0.4
0.8
0.4
0.7
17.9
18.6
21.0
21.5
23.0
22.3
24.8
26.9
29.0
28.1
0.7
1.1
SEP
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.5
0.5
0.0
0.0
3.7
4.5
6.1
6.8
6.8
6.3
6.8
7.3
7.7
7.6
0.0
0.0
OCT
0.4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.6
2.0
1.9
1.6
2.8
3.4
2.5
5.1
6.0
4.9
0.0
0.0
NOV
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.3
2.0
1.9
2.6
4.2
4.2
2.9
3.2
3.8
4.4
0.0
0.0
DEC
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
5.7
6.0
6.2
6.5
6.3
6.5
5.3
7.5
5.0
4.9
0.0
0.0
ALL
1.1
0.5
0.5
0.4
0.3
0.6
0.6
0.5
0.7
0.7
0.8
0.7
9.7
10.3
11.4
12.6
13.5
13.5
13.4
13.9
14.5
13.6
2.3
1.6
2.1
2.7
2.6
6.2
8.9
12.7
15.0
10.1
2.7
1.4
1.3
2.5
5.7
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NORTHERN JAPAN AIRPORTS
MONTHLY AVERAGE WX BELOW ETOPS MINIMA
(RJCK &amp; RJCH CLOSED AT NIGHT)
MONTHLY AVERAGE PERCENT OF OPEN
HOURS BELOW ETOPS MINIMA
60.0%
50.0%
40.0%
RJCC
RJCH
30.0%
RJCK
20.0%
10.0%
0.0%
1
2
3
4
5
6
7
8
9
10
11
12
MONTH
Figure 4.10 North Pacific – Individual Northern Japan Alternate Weather
NORTHERN JAPAN AIRPORTS
SIMULTANEOUS PERCENT BELOW ETOPS MINIMA
(WITH KUSHIRO &amp; HAKODATE CLOSED AT NIGHT)
BASED ON RJCC DATA ONLY FROM 1200Z-2200Z
MONTHLY AVERAGE PERCENT OF OPEN
HOURS BELOW ETOPS MINIMA
20.0%
18.0%
16.0%
14.0%
12.0%
10.0%
RJCC / RJCK / RJCH
8.0%
6.0%
4.0%
2.0%
0.0%
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2
3
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5
6
7
8
9
10
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12
MONTH
Figure 4.11 North Pacific – Simultaneous Northern Japan Alternate Weather
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4.2.2.6
Passenger Recovery Planning Data
The Passenger Recovery information indicated in Table 4A is another category of data that is not
specifically required for an airport to qualify as “Adequate”, but it will be required to support an
operator’s Beyond-180-Minute ETOPS application. A basic requirement of a provider of public
transportation is to ensure that the traveling public using their services will be protected from
undue hazards and danger. For FAA Part 121 certified operators, this intent has long been stated
in 121.97, which is repeated in part here for reference.
“…(b) Each certificate holder conducting domestic or flag operations must show that it
has an approved system for obtaining, maintaining, and distributing to appropriate
personnel current aeronautical data for each airport it uses to ensure a safe operation at
that airport. The aeronautical data must include the following:
(1) Airports
(i) Facilities
(ii) Public Protection
(iii) …Etc.”
With the adoption of the 2007 ETOPS rules, the public protection requirement of paragraph (ii)
has been expanded for ETOPS Beyond-180-Minutes to include the listing of facilities located at
each airport, or in the immediate metropolitan area, sufficient to protect the passengers and crew
from the elements and to see to their welfare. This requirement is interpreted in the guidance of
AC 120-42B to encompass the time from landing until satisfactory recovery of passengers and
crew based on the certificate holder’s passenger recovery plan as required by 121.135. It is
generally accepted that any plan that is designed to fully recover the passengers within 48 hours
may be viewed as meeting the overall requirement to provide for the care and safety of the
passengers and crewmembers. The greatest concern relative to passenger recovery plans is when
diversions occur to an airport that is geographically located within an area not normally served
by the certificate holder and, more specifically, when the diversion occurs to an en route
alternate airport located in a harsh operating environment. FAR 121.135 requires that for
ETOPS-Beyond-180-Minutes operations by flag and supplemental passenger carriers, airport
specific Passenger Recovery Plans must be developed for all ETOPS Alternate airports that an
operator might use in case of an inflight emergency that requires landing at the nearest airport. A
similar requirement exists for each diversion airport used in North and South Polar Operations by
all passenger carriers. It should be noted that 207-Minute ETOPS is considered an extension of
an operator’s 180-Minute Approval and is therefore exempted from the specific Passenger
Recovery Plan requirement.
4.2.3
One-Engine-Inoperative Speed Effects on Area of Operation
When selecting a one-engine-inoperative speed for ETOPS planning, the operator will need to
consider the various ways in which the selected speed may impact their operation. In addition to
being used to calculate the zero wind ETOPS Area of Operation; FAR 121.646 requires it to be
used to calculate the diversion fuel requirements at dispatch. It will be used to show compliance
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with the other most time-limited-system requirements of 121.633. It may also be used to
calculate terrain clearance over mountains or other high terrain unless, as is noted in paragraph
403 of AC 120-42B, it is determined that using a terrain clearance procedure at a different speed
such as Max L/D Speed does not increase the ETOPS Diversion Fuel required or exceed the
time-limited-systems requirements. Lastly, it must be within the airplane’s operational speed
capability, (Max L/D Speed to Vmo/Mmo) and be listed in the operator’s Operations
Specification.
With all these sometimes conflicting requirements it can be a bit challenging for an operator to
select the best speed for their particular operation. This section will focus on the issues that the
operator should consider in selecting their one-engine-inoperative speed.
4.2.3.1
One-Engine-Inoperative Driftdown
An airplane in a normal all-engine cruise condition near optimum altitude will not be able to
maintain the cruise altitude and speed following the loss of thrust on one engine, even with the
application of Maximum Continuous Thrust on the remaining engine(s). As a result, the airplane
will immediately begin to descend and/or slow down, depending on the actions taken by the
flight crew. At the Max Continuous Thrust setting, the thrust of the operating engine(s) will
increase as the airplane descends into more dense air, and when it once again equals the total
airplane drag, the airplane will be able to maintain altitude. The maneuver that the airplane is
executing is called an engine-out driftdown, and the flight path is referred to as an engine-out
driftdown profile. The horizontal distance that the airplane traverses during this maneuver forms
the basis of the ETOPS Area of Operation, as is referenced in paragraph 205.d of AC 120-42B.
In the simplest form the ETOPS Area of Operation can be thought of as:
Distance = (Speed) x (Time),
where the speed is the operator-selected one-engine-inoperative cruise speed and the time is the
maximum diversion time being applied for by the operator. The speed would be in Knots True
Airspeed, and the time would be in hours to produce a distance in Nautical Miles. However, it
should be remembered that the flight crew will be conducting the engine-out driftdown and
diversion using an airspeed instrument that displays Indicated Mach number and airspeed, not
true airspeed. This constant indicated airspeed descent produces a higher average true airspeed
during the initial portion of the diversion until the final single engine cruise altitude is reached.
As a result, the distance covered in first 60 minutes of the diversion is greater than in the second
and subsequent hours. Figure 4.12 shows this effect during a typical engine-out driftdown
maneuver conducted at M=0.84/320KIAS. The initial cruise conditions are FL350 and M=0.84
with an indicated airspeed of 287 KIAS and a true airspeed of 484 KTAS. In order to maintain
the desired Mach 0.84 speed, the pilot must initiate an immediate descent following the engine
failure. During the first few thousand feet of the driftdown, the airplane Mach number is
maintained at M=0.84 and the true airspeed quickly increases from 484 KTAS to 494 KTAS,
then as the indicated airspeed reaches the target 320 KIAS, (which is maintained for the
remainder of the driftdown and cruise), the airplanes true airspeed begins to decrease, eventually
reaching a constant value of 411 KTAS as the airplane levels off at approximately 17000 FT.
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TRUE AIRSPEED ~ KTAS
Average True Airspeed for first hour ~ 431 KTAS
500
INITIAL CONDITIONS M=0.84 FL350
GW = 280000 KG
DRIFTDOWN @ M=0.84 / 320 KIAS
Average True Airspeed for second hour ~ 412 KTAS
Average True Airspeed for first two hours ~ 421 KTAS
Average True Airspeed for third hour ~ 411 KTAS
Average True Airspeed for first three hours ~ 417 KTAS
450
TRUE AIRSPEED
ENGINE FAILURE
400
60 min
120
180
ALTITUDE ~ 1000 FT
350
300
250
200
ALTITUDE
150
DISTANCE FROM ENGINE FAILURE ~ NM
0
0
431
842
1250
60
120
180
TIME FROM ENGINE FAILURE ~ MINUTES
Figure 4.12 Engine-Out Driftdown Profile
As a result, the distance flown during any given time interval can no longer be calculated by
simply multiplying the speed and time. During the early days of ETOPS, some national
regulatory authorities specified that the final true airspeed at level-off would be used to calculate
the ETOPS Area of Operation, which resulted in a uniform progression of circle sizes such as
400-800-1200 nm for 60, 120, &amp; 180 minutes. However, this was determined to be too
conservative and most modern regulations now are harmonized on the use of the distances
determined from a driftdown profile, as discussed above.
4.2.3.2
Boeing ETOPS Area of Operation &amp; Diversion Distance Table
Operators typically can calculate a driftdown profile using manufacturer supplied software such
as Boeing’s INFLT and/or the Boeing Performance Engineers Tool (PET). However, Boeing
has simplified this process by providing operators with a table in the Flight Planning and
Performance Manual and/or performance software tools which allows the operator to determine
the distance flown in a specific length of time as a function of indicated Mach number and
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airspeed. An example of this data is shown in Table 4H. Since the engine-out level-off altitude
is directly affected by the airplane weight, the data in Table 4H is also presented as a function of
the weight at the diversion point.
ENGINE INOP
MAX CONTINUOUS THRUST
Area of Operation
Based on One-Engine-Out Driftdown From At or Near Optimum Altitude
SPEED
(M/KIAS)
WEIGHT
AT
DIVERSION
(1000 KG
DIVERSION DISTANCE (NM)
TIME (MINUTES)
60
75
90
120
138
180
207
240
270
300
330
.82/260
300
280
260
240
220
200
180
160
362
372
380
391
401
411
420
428
448
460
471
484
497
509
521
532
534
548
562
578
593
608
622
635
705
725
744
766
785
805
824
842
808
831
853
878
901
923
945
966
1049
1078
1108
1140
1170
1199
1228
1256
1203
1237
1271
1309
1343
1376
1409
1442
1392
1432
1471
1515
1555
1593
1632
1670
1564
1608
1653
1703
1747
1790
1833
1877
1736
1785
1835
1890
1939
1987
2035
2084
1907
1962
2017
2078
2132
2184
2237
2291
.84/280
300
280
260
240
220
200
180
160
387
396
403
412
421
429
437
444
478
490
499
511
522
532
542
551
570
584
596
610
623
635
647
658
754
772
788
807
825
842
858
872
864
885
904
926
946
965
984
1001
1122
1149
1174
1202
1230
1254
1279
1301
1287
1319
1348
1380
1411
1440
1468
1494
1489
1526
1560
1598
1634
1667
1700
1489
1673
1714
1753
1795
1836
1874
1910
1944
1857
1903
1946
1993
2038
2080
2121
2159
2040
2091
2139
2191
2241
2286
2331
2373
.84/300
300
280
260
240
220
200
180
160
407
415
421
429
437
443
449
454
504
514
522
532
542
550
558
564
601
613
623
635
647
657
666
674
795
811
825
841
857
871
883
893
911
929
946
964
982
999
1014
1025
1183
1206
1228
1252
1276
1298
1318
1333
1357
1384
1410
1438
1465
1491
1513
1531
1571
1602
1632
1664
1696
1726
1752
1772
1764
1800
1833
1870
1906
1940
1969
1992
1958
1997
2035
2076
2116
2153
2186
2212
2152
2195
2237
2281
2326
2367
2403
2432
.84/320
300
280
260
240
220
200
180
160
424
432
436
443
449
454
458
461
525
534
540
549
557
564
569
573
626
637
645
656
665
673
680
685
828
842
854
868
881
892
901
908
949
966
979
996
1011
1024
1034
1042
1232
1253
1272
1294
1314
1330
1344
1355
1414
1438
1460
1485
1508
1527
1543
1556
1636
1664
1690
1719
1746
1768
1787
1801
1838
1869
1899
1931
1962
1987
2008
2025
2039
2075
2108
2144
2178
2206
2230
2248
2241
2280
2317
2357
2394
2425
2451
2471
LRC
300
280
260
240
220
200
180
160
426
428
425
425
424
421
418
412
528
529
526
526
525
521
517
511
628
629
626
626
625
621
616
609
828
829
825
825
824
819
813
803
947
947
944
944
943
937
930
919
1222
1222
1218
1218
1217
1209
1200
1186
1397
1397
1393
1392
1391
1382
1372
1356
1609
1608
1604
1603
1601
1592
1579
1561
1801
1800
1795
1793
1791
1780
1767
1746
1992
1990
1984
1982
1979
1967
1952
1930
2181
2179
2172
2170
2166
2153
2136
2112
Table 4H
ETOPS Area of Operation and Diversion Distance Table Example
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Table 4H is typically used by the operator during the ETOPS approval application phase only
and then is not used again to calculate Area of Operation distances. Once the regulatory
authority approves the operator's ETOPS Maximum Diversion Time/Distance for use in a
specific geographic area, it does not change from day to day. An operator may choose a new
area of operation by selecting a different combination of one-engine-inoperative speed or
diversion time for use in a different geographic area, if the conditions of that particular operation
warrant it. Obviously, the area of operation for different airframe/engine combinations can be
quite different since the airplanes performance capabilities can vary significantly. For example,
a given diversion time of 120-Minutes for a 737-400 might have circle size of 780 nm but for the
same 120-Minute authorization, a 777-200LR could be 863 nm. The operator may also choose
different driftdown speeds in different geographic areas of operation as a result of high terrain in
one area versus predominantly oceanic conditions in another area, or to minimize the impact of
ETOPS Diversion Fuel requirements.
As stated in paragraph 303 of AC 120-42B, the operator is to supply the flight crew and dispatch
personnel with sufficient airplane performance data to support all phases of an ETOPS flight.
This statement does not mean that that the flightcrew is to use Table 4H to determine an area of
operation. It means the crew must be aware of the operator's Approved Maximum Diversion
Distance and list of Approved Adequate Alternate Airports, so that they can verify that their
planned route of flight remains within the Approved Area of Operation for that specific flight.
This check is typically performed graphically, using either custom Oceanic Plotting charts or
standard Enroute Navigation charts that are provided to the flightcrew during the dispatch
briefing. The use of these plotting charts is further discussed in Section 5.8. Using such plotting
charts is highly recommended for all flights conducted using Long Range Navigation procedures
and for all ETOPS flights.
PAGE 4.30
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
REV 2
March 6, 2009
OPERATIONAL GUIDELINES AND METHODS
SECTION 4 – ETOPS ROUTE PLANNING – THE APPLICATION PHASE
4.2.3.3
ETOPS Speed Selection Effects on Terrain Clearance
As was noted earlier, the selection of an appropriate one-engine-inoperative cruise speed for a
specific route will generally be a compromise between several factors. The terrain along
potential diversion tracks, the diversion fuel required, the requirements associated with time
limited systems, and the overall circle size necessary to provide sufficient coverage of desired
ETOPS routes may each suggest that a different one-engine-inoperative speed is the best choice.
A fairly high speed might be selected initially, since the primary object of the speed choice is
usually to produce an ETOPS Area of Operation large enough to cover all of the likely routes to
be flown. However, other considerations such as terrain clearance and/or fuel requirements
along the diversion track may force the speed selection toward a slower value. In general, the
higher the one-engine-inoperative speed selected, the lower the airplanes level-off altitude
capability, and the more likely that terrain clearance will become a limitation, as depicted in
Figure 4.13.
ALTITUDE
Engine
Failure
60 Min
120 Min
180 Min
MAX L/D
0.84 / LRC
Mmo
/ Vmo
DISTANCE
Figure 4.13
Effect of Engine-Inoperative Speed Selection on Altitude Capability
It is probably fair to say that most ETOPS flight segments are conducted over oceanic areas with
little or no terrain issues. But when the ETOPS portion of a flight is near remote land areas, the
requirement to clear high terrain may force an operator to choose a very slow One-EngineInoperative Speed, such as Max L/D speed to minimize altitude loss, but this slow speed would
result in a relatively small area of operation circle. This might then result in other operational
restrictions along portions of the flight that are no longer affected by the high terrain. AC 12042B contains guidance on dealing with this situation in paragraph 403.c.(1), where it states that
an operator may choose to use a different speed to shown terrain clearance compliance as long as
the operator can show that the fuel required for the diversion does not exceed the value
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calculated at the normal one-engine-inoperative speed, and that the diversion time in the winds
of the day does not exceed the time-limited-system requirements of 121.633. Areas where this
technique might prove effective would be flights near Greenland, Antarctica, the Gobi Desert,
and the Himalayas.
Whenever high terrain near a planned route is an issue, the operator must perform two additional
analyses. The first is a terrain clearance analysis in compliance with 121.191 or 121.193 as
applicable, and the second is a passenger and crew oxygen analysis in compliance with 121.333.
If the terrain is truly high enough to require using MAX L/D for the initial portion of the descent,
it will almost certainly require the operator to define escape routes that comply with the oxygen
requirements of 121.329 &amp; 121.333. These escape routes also require FAA authorization in the
operator’s OpsSpecs. The escape routes will seldom be along a great circle routing to the nearest
ETOPS Alternate, so the operator must include these additional distances in their planning. The
detail methodology of performing these analyses is beyond the scope of this ETOPS document,
but operators may contact Boeing Flight Operations Engineering for assistance if required.
As was noted earlier, there are two other items that are directly influenced by the one-engineinoperative speed chosen by the operator. The detail discussion of diversion fuel calculations
and time-limited-system requirements will be covered in Sections 4.5 &amp; 4.6, but for our purposes
here, it is adequate to point out that the fuel consumption will generally increase as the speed is
increased above LRC while the time to the alternate will decrease as the speed is increased.
Once again it is apparent that the operator will have to determine which of these two
requirements is the most important for their specific operation.
However, before treating these two topics, the next section will cover the general topic of how an
operator might determine the best Maximum Diversion Time for their proposed ETOPS routes.
4.2.4
Determining the Required Maximum Diversion Time
As was pointed out in Section 2, the FAA will generally grant ETOPS Operational Approvals
only for specific Maximum Authorized Diversion Times. These times are 75, 90, 120, 138, 180,
207, 240, and Beyond-240-Minutes from an Adequate Airport. The exception to this “standard”
diversion time methodology is the new Beyond-240-Minute approval, which by definition, does
not specifically state a diversion time limit. The Beyond-240-Minute approval is intended to
allow the operator to be approved for a Maximum Diversion Time up to the certified capability
of the airframe/engine combination they will operate. It is the responsibility of the operator to
determine which of these authorizations best fits the needs of their proposed ETOPS service, and
to include this Maximum Diversion Time as well as the rationale for its selection, if required, in
their ETOPS Approval Application Plan. This section will examine this process in more detail.
Using the example route definition established in Section 4.2.1, the Adequate Alternate Airports
list established in Section 4.2.2 &amp; 4.2.3, and the Boeing ETOPS Area of Operation and Diversion
Distance Table from section 4.2.3.2, the operator is now prepared to make an assessment of what
ETOPS Area of Operation will reliably provide the most economical routings.
One of the first items that the operator must determine in order to use the Boeing Area of
Operations table is an estimated weight at diversion. There are at least two methods that the
operator might choose to do this. The simplest method is to determine the heaviest weight that
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the airplanes they will be using could reach a point that is 60 minutes from the departure airport,
assuming a brake release gross weight equal to their certified Maximum Takeoff Weight.
Standard Climb and Cruise data from the Boeing Flight Planning and Performance Manual or
from other performance software will allow quick determination of this weight. However, this
method may be too conservative and result in too small a circle size, especially if the operator
knows that the airplane will not enter ETOPS airspace for a considerable time after departure, on
both the outbound and return legs. A San Francisco to Frankfurt route would be an example of
flight with a long non-ETOPS segment. For other routes, such as U.S. West coast to Hawaii, the
ETOPS Entry Point (EEP) occurs 60 minutes after departure and the actual takeoff weight of a
737-800 would likely be close to the operator’s MTOW. An additional consideration could be
that a takeoff at MTOW may not be possible from the departure airports or may not be
commercially required for their mission. High altitude airports, short runways, hot temperatures,
and/or obstacles can restrict the actual takeoff weight and thereby limit the possible gross weight
at diversion at each ETP.
A more precise estimate of the actual takeoff weights may be justified in these instances, which
may require running sample flight plans for the routes. In either case, the rationale and method
of determining the maximum weight at diversion should also be a part of each Operational
Approval Application.
Although it will probably be obvious to the reader that 75-Minute ETOPS authorization will not
be sufficient for a Milan to Barbados flight, we will step thru all the various approval levels to
illustrate the process. Figure 4.14 depicts the route that remains within 75-Minutes of the
possible alternate airports. The resulting 5322 nm ESAD route (based on 85% statistical winds)
is a slight improvement over the 5619 nm ESAD that the 60-Minute route required, but it is still
~1000 nm longer than the Great Circle route of 4300 nm ESAD.
For this and the remaining Milan to Barbados examples of this section, a fairly heavy Gross
Weight at Diversion of 280000 kg has been selected based on the ETOPS segment beginning 60
minutes after departure from BGI on the return leg. Also, a relatively high one-engine-out
diversion speed of M=0.84/320KIAS has been selected because this route is not subject to terrain
clearance issues. The data below, extracted from Table 4I, shows the resulting diversion
distance (circle size) for the various diversion time authorizations. Area of Operation Distances
used in the remaining figures in this section will be taken from this table. For the 75-minutes
ETOPS example in Figure 4.14, the diversion distance is 534 nm.
WEIGHT AT
SPEED
DIVERSION
(M/KIAS)
(1000 KG
.84/320
280
60
432
75
534
90
637
DIVERSION DISTANCE (NM)
TIME (MINUTES)
120
138
180
207
240
842
966 1253 1438 1664
270
1869
300
2075
330
2280
Table 4I
Diversion Distances for GW=280000 KG &amp; M = 0.84/320 KIAS
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5322 nm ESAD
Figure 4.14
Milan to Barbados - 75-Minute ETOPS Area of Operation
A 75-minute approval is seldom sought or granted by the FAA for North Atlantic operations,
primarily because as was noted in Section 2, the requirements for 75-Minute ETOPS in areas
other than the Western Atlantic/Caribbean area are the same as for a 120-Minute Approval.
A 90-Minute ETOPS Approval is not available on the North Atlantic under FAA rules and is
therefore not shown. 90-Minute ETOPS has been granted by some other national authorities, but
it would only slightly improve the route mileage seen in Figure 4.14
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4442 nm ESAD
WAYPOINT
CONSTRAINT
AT N34W48
Figure 4.15
Milan to Barbados - 120-Minute ETOPS Area of Operation
The benefits of ETOPS are much more easily demonstrated when a 120-Minute route from
Milan to Barbados is plotted in Figure 4.15. The diversion distance determined from Table 4I is
842 nm for this diversion time. Although the route still cannot be operated along the minimum
distance track of the Great Circle route, it is more than 1200 NM shorter than the non-ETOPS
route and only 142 NM longer than the Great Circle track.
However, the route is still subject to a waypoint constraint at N34W48, and would not allow
routing further south if winds of the day were more favorable to the south or if weather or
turbulence dictated a more southerly routing. At this point in the discussion, a general
observation regarding ETOPS planning should be made. If a waypoint constraint exists for an
ETOPS route when all of the operator’s possible alternate airports have been nominated, as
shown in Figure 4.15, the unavailability of one of the airports that define the waypoint constraint
on a given day will result in the route of flight being further restricted. The 120-Minute
waypoint constraint at N34W38 is at the intersection of the St. Johns and Bermuda 120-minute
circles. Figure 4.16 depicts what would happen if St. Johns was unavailable and Gander was
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used instead. A new waypoint constraint is determined at N36W48 and the route distance is
increased by 84 nm to 4525 nm ESAD.
4525 nm ESAD
WAYPOINT
CONSTRAINT
AT N36W48
St. Johns 120Minute Boundary
Figure 4.16
Milan to Barbados - 120-Minute ETOPS Area of Operation Using Gander
At this point, it should be apparent that a Maximum Diversion Time which has larger diameter
circles will be required for this route to be both reliable and economical. One possibility might
be to request a 138-Minute ETOPS approval. However, there are special limitations that an
operator with an existing 120-Minute authorization, or an operator that only plans to seek a 120Minute authorization needs to be aware of. In this case, the limitation is called a “Flight-byFlight” exception basis, and it means that a flight can be planned using a 138-Minute area of
operation, only when the route that can normally be operated using 120-Minute circles is not
possible due to the unavailability of an alternate airport. For the Milan to Barbados flight,
although a larger 966 nm circle can be drawn around the alternate airports, the route of flight
cannot lie outside the 120-Minute boundary. This scenario is depicted in Figure 4.17.
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WAYPOINT
CONSTRAINT
AT N32W45
“NORMAL” 120-MINUTE
ROUTE ~ 4442 nm ESAD
Figure 4.17 Milan to Barbados – 138-Minute ETOPS “Flight-by-Flight”
St. Johns Not Available
The final result then of having a 138-Minute option available for this operator would the ability
to avoid the additional penalty in route distance if St. Johns were unavailable, but they would
still not be able to operate along the Great Circle track.
To overcome this deficiency, it would be reasonable to expect the operator to apply for a 180Minute ETOPS approval. This would allow routing across the Atlantic along any optimum time
track between Europe and the Americas, as shown in Figure 4.18, using a diversion distance
from Table 4I of 1253 nm. There are multiple airports on both sides of the Atlantic that will
ensure the ability to plan a 180-Minute dispatch. It is precisely this added flexibility of choice in
routing and alternate airports that is the aim of the longer ETOPS approval time. The 180
Minute ETOPS capability offers the traveling public more direct, shorter flights which in turn
allows the airlines to offer lower fares and still operate profitably using economical two-engine
airplanes. This obvious economic advantage has been visibly demonstrated over the past two
decades, as two-engine airplanes have come to dominate the traffic on the North Atlantic.
Similar trends in the Pacific show that as of mid-2008, ETOPS flights with two-engine airplanes
account for more than half of the flights over the North Pacific.
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Figure 4.18 Milan to Barbados - 180-Minute ETOPS Area of Operation
Although 180-Minute ETOPS is all that is necessary on the North and mid-Atlantic, there are
areas of the world where an ETOPS Approval Beyond-180-Minutes may be required. As was
discussed briefly in Section 2.2, the Pacific Ocean areas that are north of the Equator can
adequately be flown under a 180-Minute ETOPS approval most of the time, but on occasion,
adverse conditions may either cause a flight to be cancelled or to be planned on a non-optimum
track. And in the far southern oceanic areas of the world, a 180-Minute ETOPS Approval may
not be sufficient to allow practical service between some city pairs.
An operator that is planning to seek an ETOPS Approval in these areas will need to perform
some additional steps in evaluating the viability of these routes and in determining what
Maximum Diversion Time authority they will need to request. As was mentioned briefly in
Section 4.2.2.4, the track of a Beyond-180-Minute flight must remain within the operator’s
Maximum Diversion Time of Adequate Airports that have an RFFS rating of Category 7 or
higher. Airports with an RFFS of Category 4 or higher can still be nominated as ETOPS
Alternate Airports for a given flight but the track must remain within the circles defined by
Category 7 or higher airports. An example of this is depicted in Figure 4.19 for selected routes
in the South Pacific. All of the routes shown, with the exception of LAX-AKL, would require
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routing restrictions under a 180-Minute ETOPS operation and would therefore benefit from a
240-Minute authorization. The 240-Minute boundary, drawn using only RFFS Category 7 or
higher airports, is shown in green. With the exception of a small area on the equator between
Tahiti and North America, 240-Minute ETOPS routes will not be limited by the Category 7
RFFS requirement. Those routes that traverse this restricted area would either require route
limitations in the operator’s Ops Specs or the operator may wish to pursue a Beyond-240-Minute
Maximum Diversion Time authorization.
TYPICAL 180-MINUTE ETOPS
BOUNDARY ~ 1253 NM
TYPICAL 240-MINUTE ETOPS
BOUNDARY ~ 1664 NM
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN GREEN
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 4.19 RFFS Boundary for 240-Minute ETOPS In The South Pacific
Those airports with an RFFS of Category 4 or higher (shown in Orange), can be nominated as
ETOPS Alternates for a specific flight but the flight track must remain at all times within the
green boundary. Figure 4.20 depicts this flight planning limitation for the JFK-PPT track and
also shows the 240-Minute circle drawn around Hao Island. As of mid-2008, available data for
Hao Island indicate it has a Category 4 RFFS rating, and could therefore be used as an ETOPS
Alternate for this flight in the event that Papeete does not meet ETOPS weather minima at
dispatch. However, the flight track is restricted by the waypoint constraint at N05W131, as is
shown with the dashed yellow line.
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WAYPOINT
CONSTRAINT
AT N04W131
1664 nm
TYPICAL 180-MINUTE ETOPS
BOUNDARY ~ 1253 NM
TYPICAL 240-MINUTE ETOPS
BOUNDARY ~ 1664 NM
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN GREEN
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 4.20 240-Minute ETOPS In The South Pacific Using Hao Island
In addition to remaining within the Still-Air Area of Operation circles of an RFFS CAT 7 airport,
a Beyond-180-Minute flight track must comply with the Time-Limited Systems requirements of
FAR 121.633(b). Operator’s that are evaluating a Beyond-180-Minute ETOPS route will need to
determine two additional diversion times to each ETOPS Alternate. The first is calculated at an
all-engine cruise altitude and speed of the operator’s choosing, and the second is performed at an
engine-out altitude using the operator’s one-engine-out speed. The all-engine diversion time
must not exceed the airplanes most limiting cargo fire suppression system capability, less 15
minutes, and the one-engine-out diversion time must not exceed the airplanes other most time
limiting system capability, less 15 minutes. Both of the calculations need to account for
anticipated winds at their respective altitudes, which at this planning stage will require the use of
a statistical wind data base, such as the Boeing PCWindTemp software.
The remainder of Section 4 will examine the step by step processes used in planning a successful
ETOPS service. This includes determining the time, speed and distance parameters as well as
the list of adequate en-route alternate airports that will be used to calculate the operator's ETOPS
Area of Operation. The determination of ETOPS Equal Time points, diversion fuel planning,
and time limited systems requirements will also be discussed.
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4.3
MNPS Airspace and Other Area Specific Considerations
An additional consideration for many potential ETOPS routes is the requirement to account for
known ATC restrictions that apply to all airplanes in specific areas of the world. For example,
the majority of the North Atlantic traffic is concentrated between the United States and Europe
with an easterly flow at night and a westerly flow during the day. In order to accommodate this
high density traffic, a system of organized tracks has been developed to accommodate as many
aircraft as possible on, or close to, their minimum time paths. In order to operate in the North
Atlantic airspace where these tracks are used, both the aircraft and the operators must meet
certain additional requirements. This airspace, which is referred to as the Minimum Navigation
Performance Specification (MNPS) Airspace, covers most of the North Atlantic between 27
degrees North Longitude and the North Pole, and from FL285 to FL420. A depiction of the
MNPS Airspace is shown in Figure 4.21.
Figure 4.21 North Atlantic MNPS Airspace
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The organized track system is formally called the North Atlantic Track System, or NAT. Figure
4.22 depicts a typical plot of the NAT for an eastbound crossing.
TYPICAL NORTH ATLANTIC TRACK SYSTEM
EASTBOUND - 0100UTC to 0800UTC at 30W
Figure 4.22 Typical Eastbound North Atlantic Track System
The aircraft and operator may also be required to have other area specific approvals for a given
geographic area. In the MNPSA, operators must also be certified to meet RVSM (Reduced
Vertical Separation Minimums) requirements and in the near future, will be required to meet
RNP (Required Navigation Performance) requirements. If an operator is not approved to operate
in the MNPS, RVSM, and RNP airspaces, the resulting altitude and routing restrictions can
significantly affect the fuel planning for the mission. Although these requirements are not
unique to ETOPS, they are issues that operators contemplating long-range overwater operations
need to review. Similar requirements exist for the Pacific and other oceanic areas of operation.
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For the Milan to Barbados route, the 180-Minute ETOPS (Great Circle) routing would probably
not be impacted by the restrictions of the NAT because it remains well to the East and South of
most of the NAT traffic. It would require an MNPS approval, however. The 75-Minute ETOPS
route very likely would be affected by both MNPS and NAT requirements. Although the NAT
Tracks vary from day to day, the Westbound Tracks are seldom as far north as the 75 minute
route, and it is difficult to enter or depart a NAT Track, especially if it means crossing adjacent
tracks. As a result, the 75-Minute route would likely be further penalized by having to fly at
FL280 for a considerable portion of the flight. This situation is depicted in Figure 4.23
75-MINUTE ETOPS
ROUTE CONFLICTS
WITH NAT TRACKS
TYPICAL WESTBOUND
NAT TRACKS
MNPSA BOUNDARY
GREAT CIRCLE AND
180-MINUTE ETOPS ROUTE
REQUIRES MNPS APPROVAL
BUT NOT NAT APPROVAL
Figure 4.23 The MNPSA and NAT Impact on the Milan to Barbados Route
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4.4
Equal Time Points
AC 120-42B defines an ETOPS equal time point (ETP) as simply a point on the route of flight
where the time, considering wind, to each of two selected airports is equal. The ETPs for a given
flight are typically determined during the actual dispatch process by a flight planning computer
program using the forecast winds of the day, as will be discussed in Section 5. Although there
are a number of techniques for determining the location of equal time points by hand calculation
or plotting, in the real world of modern ETOPS flight planning, this job should be performed by
a computerized flight planning system when the flight plan is produced. ETOPS flight plans can
be generated in a variety of formats which the operator can specify, but they should all have the
location of the ETPs, the diversion distances, times, and associated diversion fuel printed out for
ready reference by the flight crew.
In order to simplify the discussion, the following examples will be limited to a special case of
ETP determination, namely a zero-wind, or Still-Air ETP. For this case, the equal time point will
also be an equal distance point. A simple graphical method of determining the ETPs is presented
in order to demonstrate the mechanics of the process. It is not recommended as a replacement for
using a reputable computer flight planning system to accurately determine the ETPs.
X XX
X XX
nm
DESTINATION
ALTERNATE C
nm
EXP
ALTERNATE D
ALTERNATE B
XXX nm
EEP
X XX
nm
ALTERNATE A
Operator's approved Maximum
Diversion Distance = XXX nm
ORIGIN
EEP = ETOPS ENTRY POINT
EXP = ETOPS EXIT POINT
60-Minute
Boundary
Figure 4.24 Equal Time Point - Step One
The first step is to draw circles around the designated enroute alternate airports that correspond
to the operator's Approved Maximum Diversion Distance, as shown in Figure 4.24. This group
of circles forms the allowable area of operation for this particular ETOPS flight. Also shown in
Figure 4.24 are the Still-Air ETOPS Entry (EEP) and ETOPS Exit Points (EXP). The EEP is the
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point where the track first becomes more than 60 minutes from an alternate airport. The EXP is
point past which the track remains continuously within 60 minutes of an alternate airport. As is
illustrated in Figure 4.24, an ETOPS flight may not enter the ETOPS portion of the flight until
they are a considerable distance from the origin airport and may return to non-ETOPS airspace
well before reaching the destination airport. Hence the origin and/or destination airports may or
may not be ETOPS Alternates for a given ETOPS flight.
ETP C-D
C on
s tr u
ctio
n Li
ne
The second step is to draw a construction line which bisects the intersection area of the circles of
two consecutive airports. Where this line crosses the planned track is the equal distance point
between the two airports, and hence the equal time point in still air. In Figure 4.25, this is
depicted for alternate airports C and D, as ETP C-D. The diversion times/distances to airports C
and D are equal and they will always be less than or equal to the Maximum Approved Diversion
Time and Distance in still air. This plotting process is normally carried out on an Oceanic
Plotting Chart and the Latitude and Longitude of the ETPs can be determined with sufficient
accuracy to provide a check of the computerized flight plan. The distance from the ETP to the
associated airport can also be measured.
DESTINATION
C CC
X XX
nm
ALTERNATE C
nm
C CC
ALTERNATE B
nm
ALTERNATE D
ALTERNATE A
ETOPS Area of Operation
for this flight
ORIGIN
60-Minute
Boundary
Figure 4.25 Equal Time Point - Step Two
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This process is repeated for each pair of enroute alternate airports until the positions of all the
ETPs are determined as well as the diversion distances to each alternate airport, as indicated in
Figure 4.26.
ETP C-D
DESTINATION
ALTERNATE C
C CC
X XX
ALTERNATE B
B
BB
nm
nm
nm
BBB nm
C CC
nm
A AA
ALTERNATE D
nm
ETP B-C
AA
A
nm
ETP A-B
ALTERNATE A
ETOPS Area of Operation
for this flight
ORIGIN
60-Minute
Boundary
Figure 4.26 Equal Time Point - Step Three
The still air ETPs can also be determined analytically and the relevant equations are provided in
Appendix A to this document. However, the still air ETPs are more or less of academic interest
only, since the actual use of the ETPs and the associated diversion distances in ETOPS flight
planning process requires that the predicted wind components along the diversion tracks be taken
into account. Since no simple closed form equations are available to perform this calculation,
most computer flight planning services determine the wind-adjusted ETPs by an iterative method
that solves for equal diversion time to the appropriate alternate airport pair. In general, it is
adequate for our purposes here to note that the wind adjusted ETP will move along the track,
shifting into the wind.
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4.4.1
Milan to Barbados - 120 Minute ETPs
Figures 4.27 through 4.29 show an example of ETOPS equal time point determination for the
route from Milan to Barbados, assuming the operator's Maximum Approved Diversion Time is
120 minutes. There are several features of the figures that should be pointed out. First, the nonETOPS, 60-minute area of operation is shown for reference so that it is obvious what portion of
the route is more than 60 minutes from an Adequate Alternate, and is therefore subject to ETOPS
rules. The ETOPS Entry Point (EEP) is more than 2 hours from Milan, and the ETOPS Exit
Point (EXP) is a little more than 1 hour from Barbados. As was seen previously in Figure 4.15,
the 120-minute ETOPS route from Milan to Barbados cannot quite follow the Great Circle track
and remain within the 120-Minute Area of Operation. Instead, the 120-minute ETOPS route
must pass through the intersection point of the 120-minute circles drawn around Bermuda and St.
Johns airports. In this example, an engine-out cruise speed of M=0.84/320 KIAS was chosen
and a weight at the diversion point was assumed to be approximately 280,000 kgs. Using Table
4I, these selections result in a Maximum Diversion Distance of 842 NM. The Lat/Long of the
EEP
842 nm
4053 NM
842 nm
EXP
WAY POINT CONSTRAINT
N34W48
Figure 4.27 120 Minute ETOPS - Waypoint Constraint
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Bermuda and St. Johns intersection point was determined by plotting to be N34W48, and is
indicated on Figure 4.27 as a WayPoint Constraint. The indicated routing to and from N34W48
follows the Great Circle track from Milan and then on to Barbados, producing a total route
distance of 4053 NM, Still-Air.
842 nm
842 nm
4053 NM
842 nm
842 nm
WAY POINT CONSTRAINT
N34W48
842 nm
Figure 4.28 120 Minute ETOPS - Enroute Alternate Selection
The next step is to select other enroute alternates from our list of available Adequate Alternates,
such that the planned route of flight remains within the 842 NM circles. The alternates chosen in
Figure 4.28 are Porto, Portugal (LPPR); Terceira, Azores (LPLA); St. Johns, Nfld (CYYT);
Bermuda (TXKF); and Fort De France, Martinique (TFFF). The 842 NM circles drawn around
these Adequate Alternate airports do cover the intended track, so this routing would be
acceptable for planning with a 120-Minute ETOPS Operational Approval. If it had not, either
different alternate airports would need to be chosen; additional alternates might be added; or the
size of the circle might be increased by using a higher engine-inoperative cruise speed.
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The final step is to determine the ETPs for this route. Again, for the sake of simplifying the
example, the still air ETPs for the chosen combination of enroute alternate airports are shown in
Figure 4.29 along with the diversion track distances to the applicable alternate.
ETP #1
842 nm
486 nm
790 nm
486 nm
4053 NM
790 nm
ETP #3
842 nm
ETP #2
739 nm
739 nm
ETP #4
WAY POINT CONSTRAINT
N34W48
120-Minute Area of Operation
842 nm Still Air
Figure 4.29 120 Minute ETOPS - Equal Time Point Determination
The details of the ETPs are shown in the Table 4J. These ETP characteristics will be used in
Section 4.5 to determine the ETOPS diversion fuel requirements.
ETP #1
ETP #2
ETP #3
ETP #4
Distance from
Departure
1175 NM
2383 NM
2647 NM
3277 NM
Alternate
Airports
LPPR-LPPA
LPPA-CYYT
CYYT-TXKF
TXKF-TFFF
Distance to Alternate
Time to Alternate
486 NM
790 NM
842 NM
739 NM
1.16 Hrs
1.88 Hrs
2.00 Hrs
1.76 Hrs
Table 4J 120 Minute ETOPS - Equal Time Point Characteristics
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4.4.2
Milan to Barbados - 180 Minute ETP
The same process that was used to determine the 120-Minute ETOPS routing and ETPs can be
applied with a 180-Minute Operational Approval. Entering Table 4I with previously selected
combination of M=0.84/320 KIAS and 280,000 Kgs, produces a Maximum Diversion Distance
for 180 minutes of 1253 NM. As seen in Figure 4.30, only two enroute alternate airports are
required to produce an acceptable 180-minute area of operation for the route from Milan to
Barbados. The single ETP results in a still air diversion distance of 1156 NM to either Terceira or
Barbados. In this example, Barbados is both the destination airport and the nearest ETOPS
alternate. Also, as is indicated by the EEP location SW of Terceira, the flight remains within 60
minutes of alternate airports, and is therefore not subject to ETOPS requirements for almost 3 &frac12;
hours after departure. The ETOPS Exit Point (EXP) is approximately 1 hour from the destination
of Barbados.
1156 nm
EEP
3931 NM
1156 nm
ETP #1
EXP
180-Minute Area of Operation
1253 nm Still Air
Figure 4.30 180 Minute ETOPS - ETP Determination
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4.5
ETOPS Critical Fuel Requirements
The final step in the ETOPS route planning process involves determining that sufficient fuel will
be on board to complete a diversion from any point along the route to the selected enroute
alternate airports. This process requires the calculation of the diversion fuel, in accordance with
the specific requirements of FAR 121.646(b), which actually states that the calculation should be
performed at the most “critical point” along the route. Since it is not known in advance which
ETP will be the “most critical”, (an educated guess would be that it will be near the end of the
route), the operator will need to calculate the fuel required at each of the ETPs determined for the
proposed route. The ETP at which the most limiting fuel requirement occurs is called the
Critical Point and the fuel required would be the “Critical Fuel Required”, or CFR for that flight.
A potential confusion can occur over this terminology for those not familiar with ETOPS
however, since in general industry practice, the ETOPS diversion fuel calculated at each ETP
along the route is also referred to as the ETOPS CFR, or Critical Fuel Reserve for that ETP. In
the next section, the process of determining the ETOPS diversion fuel will be demonstrated
followed by an example calculation for the Milan to Barbados route.
4.5.1
The ETOPS Critical Fuel Scenario
When determining the required fuel load for an ETOPS flight, a Part 121 operator must ensure
that considering wind and other weather conditions expected, it has the fuel required by normal
Flag or supplemental carrier requirements to fly from the origin to the destination airport as well
as to safely complete any possible diversions to the designated ETOPS Alternate airports for that
flight. Flight plans for typical ETOPS flights are almost universally produced via high-speed
computers in accordance with specifications set by the operator. It is important that operators
review the ETOPS fuel calculation methodologies used by their flight planning system or vendor
to ensure that they are consistent with the airlines policies and the requirements of their
regulatory authority. This recommendation applies equally to existing ETOPS operators as well
as operators that are applying for an initial ETOPS approval. A number of changes to the
ETOPS diversion fuel calculations were implemented by the new FAA rules of 2007, which
generally speaking, result in potentially lower diversion fuel requirements than were determined
using the previous guidance of AC 120-42A. However, there are also additional requirements
that existing operators may need to include in their existing programs. A summary of these
changes is given in Table 4K at the end of this section.
The basic flight profiles that are used to determine the ETOPS diversion fuel requirement in
compliance with FAR 121.646(b) should contain the following specific elements:
1. At each ETP for a given flight, assume a rapid decompression followed by a descent
to a safe altitude in compliance with the oxygen supply requirements of 121.333.
Cruise to the airport at 10,000 ft (unless adequate oxygen supply is available to cruise
above 10,000 ft), typically at the All-Engine LRC speed.
A. Include the effect of forecast winds and other weather conditions in the fuel
calculation, increasing forecast headwinds by 5% or decreasing forecast tailwinds
by 5%. If the operator is not using a wind forecasting system acceptable to the
FAA, the calculated fuel must be increased by 5% to account for forecasting
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errors. A wind aloft forecast distributed worldwide by the World Area Forecast
System (WAFS) is an example of a wind model acceptable to the FAA.
B. After completing the wind corrections, if icing conditions are forecast along the
diversion route, increase the calculated fuel by the greater of the following two
scenarios:
(i) The effect of airframe icing during 10 percent of the time during which icing is
forecast (including ice accumulation on unprotected surfaces, and the fuel used
by engine and wing anti-ice during this period). Unless a reliable icing forecast
is available, icing may be presumed to occur when the total air temperature at
the approved one-engine cruise speed is less than +10 degrees Celsius, or if the
outside air temperature is between 0 degrees Celsius and -20 degrees Celsius
with a relative humidity of 55 percent or greater
Or
(ii) Fuel for engine anti-ice, and if appropriate wing anti-ice, for the entire time
during which icing is forecast
The calculation of wing anti-ice on fuel burn as required above may or may not
apply to some airplane models based on their characteristics and the
manufacturer’s recommended procedures.
C. In addition, unless the certificate holder has a program established to monitor
airplane in-service deterioration in cruise fuel burn performance, and includes
fuel sufficient to compensate for any such deterioration in its flight planning
system, the final fuel supply calculated above should be increased by 5 percent
to account for deterioration in cruise fuel burn performance. No additional
correction is required if the operator is already accounting for cruise fuel burn
deterioration in all of its fuel calculations since the correction would be made
twice.
D. If the APU is a required power source, then its fuel consumption must be
accounted for during the appropriate phases of flight.
2. This calculation sequence is repeated, assuming simultaneous loss of an engine and
pressurization, with the cruise portion of the diversion flown at the operator’s
approved one-engine-inoperative speed. All of the elements A through D above
apply.
3. The third and last scenario, which the new FAA ETOPS Rules of 2007 introduced, is
a diversion with an engine failure only, conducted at the operator’s approved oneengine-inoperative speed. The effects of driftdown to the appropriate one-engineinoperative altitude may be included in the calculation. All of the elements A through
D above apply.
The final ETOPS Diversion Fuel for each ETP is the higher of the All-Engine diversion or the
two One-Engine-Out diversion fuel calculations at that specific ETP. The determination of the
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“Critical Point” and the associated “Critical Fuel Requirement” for the flight will be discussed
next in Section 4.5.2.
Table 4.K compares the ETOPS Critical Fuel Scenario requirements between the original
ETOPS guidance of AC 120-42A and the new 2007 ETOPS rule, 121.646(b). Changes and/or
new requirements are indicated in Bold font.
AC 120-42A
Basic CFR Scenario
All-Engine Decompression
1-Engine-Out Decompression
15-Minute Hold at 1500 ft AGL
Missed Approach
Instrument Approach and Land
Icing Penalties
Engine / Wing TAI and Ice Accumulations for the entire
icing forecast time
5% Fuel Adjustment for Wind Forecasting Errors
Applied to entire Diversion Segment
5% Fuel Adjustment for Fuel Mileage Deterioration. No
additional adjustment if the operator routinely applies a
fuel mileage degradation factor to all of its fuel
calculations.
Account for APU fuel burn in applicable portions of
diversion
Fuel Mileage penalties for CDL Items should be
accounted for.
FAR 121.646(b) &amp; AC 120-42B*
Basic CFR Scenario
All-Engine Decompression
1-Engine-Out Decompression
1-Engine-Out Driftdown
15-Minute Hold at 1500 ft AGL
Deleted
Instrument Approach and Land
Icing Penalties
Engine / Wing TAI and Ice Accumulations for 10%
of icing forecast time
Or
Engine &amp; Wing TAI for 100% of icing forecast time
5% Factor on Wind Speed Applied to Cruise Portion
Only**
5% Fuel Adjustment for Fuel Mileage Deterioration. No
additional adjustment if the operator routinely applies a
fuel mileage degradation factor to all of its fuel
calculations.
Account for APU fuel burn in applicable portions of
diversion
Not specifically called out in new rules but should be
applied.
* AC 120-42B Items that are different than AC 120-42A, or that are new requirements are shown in BOLD type
** 5% Fuel Adjustment required if the operator is not using a wind forecast acceptable to the FAA, such as the World Area
Forecast System, (WAFS).
Table 4K Summary of Changes in Critical Fuel Scenario
Figure 4.31A on the following page depicts the three flight profiles for the Critical Fuel
Scenario. Figure 4.31B depicts an alternate profile that might be used if an operator needs to use
a speed other than their approved One-Engine-Out speed for terrain clearance during all or part
of an ETOPS diversion. This procedure is acknowledged in AC 120-42B, paragraph 403.c.(1),
and includes the requirement that the resulting diversion fuel and time must not exceed the
requirements of 121.646(b) and 121.633 respectively.
The actual calculation of the ETOPS Critical fuel should be performed by a flight planning
system computer when an ETOPS flight plan is prepared, as discussed in Section 5. Boeing also
provides Operations Manual data that can be used to perform this calculation, examples of which
can be found in section 4.5.2.1.
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ENGINE FAILURE
AND / OR
DEPRESSURIZATION
ALTITUDE
1-ENGINE-OUT DRIFTDOWN
ENGINE FAILURE PROFILE
EMERGENCY
DESCENT
1-ENGINE-OUT CRUISE
@ LEVEL-OFF ALTITUDE
DESCENT TO
1500 FT AGL
DEPRESSURIZATION PROFILE
ALL-ENGINE OR 1-ENGINE-OUT CRUISE @ 10,000 FT
OR HIGHER IF 121.333 IS MET
DIVERSION DISTANCE
15 MINUTE
HOLD
(NOT TO SCALE)
APPROACH
&amp; LAND
ALTERNATE
Figure 4.31A ETOPS Critical Fuel Scenario Profiles
ENGINE FAILURE
ALTERNATE TERRAIN CLEARANCE PROFILE
FOR DRIFTDOWN CRITICAL FUEL SCENARIO
1-ENGINE-OUT DRIFTDOWN AT
MAX L/D SPEED UNTIL CLEAR
OF TERRAIN
ALTITUDE
1-ENGINE-OUT DRIFTDOWN AND
CRUISE @ 1-ENGINE-OUT SPEED
&amp; LEVEL-OFF ALTITUDE
ENGINE FAILURE PROFILE
@ 1-ENGINE-OUT SPEED
HIGH TERRAIN
DESCENT TO
1500 FT AGL
15 MINUTE
HOLD
APPROACH
&amp; LAND
DIVERSION DISTANCE
(NOT TO SCALE)
ALTERNATE
Figure 4.31B ETOPS Alternate Terrain Clearance / Critical Fuel Profile
PAGE 4.54
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
REV 2
March 6, 2009
OPERATIONAL GUIDELINES AND METHODS
SECTION 4 – ETOPS ROUTE PLANNING – THE APPLICATION PHASE
4.5.2
Calculating the ETOPS Critical Fuel
In order to begin the ETOPS Critical Fuel calculation, a preliminary flight plan will need to be
completed to determine airplane gross weights and fuel on board at each ETP. This is a simple
enough task using the data from a variety of sources (the Boeing Flight Planning and
Performance Manual, or manufacturer software such as Boeing’s INFLT or PET), but the details
of this part of the process are beyond the scope of this document. As an alternative, if the
operator’s preparation of the aircraft flight planning databases has progressed to the point of
defining the appropriate ETOPS parameters, the operator’s flight planning system may be able to
calculate the Critical Fuel examples as it is running the flight plan. The operator will probably
want to use the performance chart methodology shown in this section as a gross error check to
verify that the routines and databases used in the ETOPS flight planning process are correct.
The normal dispatch fuel requirements, including Trip Fuel, Alternate, Holding and Contingency
(International Reserves) fuel are indicated by the line labeled “Fuel on Board” in Figure 4.32.
The ETOPS diversion fuel will need to be calculated at each ETP and then compared with the
planned fuel on board at that point. The ETP at which the ETOPS diversion fuel requirement is
closest to or exceeds the planned fuel on board will become the Critical Point. The graph in
Figures 4.32 shows an example of the ETOPS diversion fuel requirement for two ETPs. The
ETOPS Diversion Fuel at ETP #1 is greater than for ETP #2. However, when the aircraft is at
ETP #1, the fuel necessary to continue on to the destination is substantially greater than the fuel
required for the ETOPS diversion. At ETP #2, the ETOPS diversion fuel requirement is much
closer to, but is still less than the fuel that is planned to be on board at that point. The ETOPS
diversion fuel requirement at ETP #2 is more &quot;critical&quot; and hence becomes the ETOPS “Critical
Fuel Reserve”, and ETP #2 becomes the “Critical Point”.
Planned departure
Fuel Required
= ETOPS Diversion Fuel Required
= ETOPS Critical Fuel Required
Fuel
Quantity
Fue
l-O
n-B
oar
d (F
OB
)
&quot;Critical Fuel Requirement&quot;
Normal
Reserve
Fuel
Origin
ETP #1
Distance
ETP #2
&quot;Critical Point&quot;
Destination
Figure 4.32 Dispatch Fuel Not Affected by ETOPS Requirements
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Figure 4.33 demonstrates what would happen if the ETOPS diversion fuel required were to
exceed the planned fuel on board. For this case, dispatch fuel load must be increased such that
the airplane arrives at the Critical Point with the required Critical Fuel Reserve. In order to
accomplish this, the dispatch fuel must be further increase by the amount of fuel that will be
consumed carrying the extra ETOPS fuel to the Critical Point. This process is analogous to
Tankering fuel and can be similarly analyzed. Most modern flight planning systems include
routines that will automatically check the ETOPS CFR fuel against the planned Fuel on Board at
each ETP and automatically adjust the required fuel load to eliminate the shortfall, if one should
occur at any ETP. This additional fuel is then listed in the flight plan fuel summary as ETOPS
ADD, or some similarly descriptive title. This will be further described in Section 5.
Additional Fuel
Required at Dispatch
= ETOPS Diversion Fuel Required
= ETOPS Critical Fuel Required
Fin
al P
lan
Fuel
Quantity
ned
Fue
l-O
Init
ial
n-B
oar
Pla
d (F
nne
dF
OB
uel
&quot;Critical Fuel Requirement&quot;
)
-On
-Bo
ard
(FO
Additional ETOPS
Fuel Required
B)
Normal
Reserve
Fuel
Origin
ETP #1
Distance
ETP #2
&quot;Critical Point&quot;
Destination
Figure 4.33 Dispatch Fuel Affected by ETOPS Requirements
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4.5.2.1
Operations Manual Data for Calculation of Critical Fuel Reserves
FAR 121.135 and paragraph 303 of AC 120-42B stipulate that the operator's Operations Manual
contain sufficient data to support all phases of an ETOPS flight, including the calculation of the
critical fuel reserve. This data is to be available to flightcrew members and dispatcher personnel,
and will include the following information:
1. Detailed one-engine inoperative performance including fuel flow data for standard and
non-standard atmospheric conditions, as a function of airspeed and power setting,
where appropriate, covering:
a. Driftdown (includes net performance)
b. Cruise performance including FL100
c. Holding, and
d. Altitude capability (includes net performance)
2. Detailed all engine performance including nominal fuel flow data for standard and
non-standard atmospheric conditions, as a function of airspeed and power setting,
where appropriate. The data will cover:
a. Cruise performance including FL100
b. Holding
3. Details of any other conditions relevant to ETOPS that can cause significant
deterioration of performance, such as ice accumulation of the unprotected surfaces of
the airplane, RAM Air Turbine (RAT) deployment, thrust reverser deployment, if
such data is available.
Data that will satisfy this requirement is published in the Boeing Flight Planning and
Performance Manual (FPPM), the Flight Crew Operations Manual (FCOM), and/or the Quick
Reference Handbook (QRH). Operators may incorporate this information into their own
company manuals. Operator's can also use Boeing performance software such as INFLT or the
Performance Engineers Tool (PET), to produce the required data in their own custom formats.
Examples of the Boeing produced FPPM charts are shown on the following pages in Figures
4.34 thru 4.42.
It should be noted that in general industry practice, manual calculation of an ETOPS flight plan
is rarely ever done. Modern computer flight planning systems will calculate the ETP locations,
diversion times, and the ETOPS diversion fuel requirements for the operator's specific Maximum
Approved Diversion Time and Approved One-Engine-Out speed.
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Long Range Cruise Trip Fuel and Time
0 to 5000 NM Trip Distance
Based on 310/.84 climb and .84/310/250 descent
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Figure 4.34 Sample All-Engine Trip Performance at LRC
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Long Range Cruise Enroute Fuel and Time
0 to 2000 NM Distance
Based on .84/310/250 descent
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Figure 4.35 Sample All-Engine Enroute Performance at LRC
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ENGINE INOP
MAX CONTINUOUS THRUST
Long Range Cruise Net Level Off Weight
32
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160
180
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360
Anti-Ice Adjustments
ANTI-ICE
LEVEL OFF WEIGHT ADJUSTMENT (1000 KG)
CONFIGURATION
PRESSURE ALTITUDE (1000 FT)
12
14
16
18
20
22
24
26
28
30
ENGINE ONLY
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
ENGINE AND WING
-2.5
-2.1
-2.0
-1.6
-1.3
-1.5
-1.4
-1.5
-1.5
-1.7
Figure 4.36
Sample One-engine-Inoperative Net Level Off Altitude at Max Continuous Thrust
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ENGINE INOP
MAX CONTINUOUS THRUST
Long Range Cruise Altitude Capability
Max Continuous Thrust, 100 ft/min Residual Rate of Climb
WEIGHT
(1000 KG)
300
290
280
270
260
250
240
230
220
210
200
190
180
170
160
150
140
PRESSURE ALTITUDE (FT)
ISA+10&deg;C &amp; BELOW
ISA+15&deg;C
12100
10600
13100
11600
14300
12800
15500
13900
16600
15100
17800
16400
19000
17700
20300
19000
21500
20300
22800
21700
24100
23000
25500
24500
26800
25900
28100
27300
29600
28800
31100
30400
32700
32100
ISA+20&deg;C
8500
9800
11000
12300
13600
14900
16200
17500
18800
20200
21700
23200
24700
26200
27800
29400
31100
With engine anti-ice on, decrease altitude capability by 2100 ft.
With engine and wing anti-ice on, decrease altitude capability by 2700 ft.
Max Cruise Thrust, 100 ft/min Residual Rate of Climb
WEIGHT
(1000 KG)
300
290
280
270
260
250
240
230
220
210
200
190
180
170
160
150
140
ISA+10&deg;C &amp; BELOW
PRESSURE ALTITUDE (FT)
ISA+15&deg;C
ISA+20&deg;C
900
1900
3900
6000
8200
10400
12700
14900
17000
19000
21100
23200
25300
27800
30200
32100
2500
4800
7000
9100
11400
13900
16300
18600
21000
23300
25800
28800
31400
400
3400
5900
8300
10600
13000
15400
18300
21100
23700
26600
29600
With engine anti-ice on, decrease altitude capability by 500 ft.
With engine and wing anti-ice on, decrease altitude capability by 1200 ft.
Figure 4.37 Sample One-engine-Inoperative Altitude Capability at LRC
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ALL ENGINES
Decompression Critical Fuel Reserves – LRC Cruise
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D ISTAN C E TO D I V E R S I O N AIRPORT FROM CRITICAL POINT (NM)
2600
2800
3000
Based on: Emergency descent to 10000 ft, level cruise at 10000 ft, 250 KIAS descent to 1500 ft, 15 minutes hold at 1500 ft,
approach and land. Allowance for performance deterioration not included.
Adjustments:
- Increase forecast headwind or decrease forecast tailwind by 5% if an acceptable wind forecasting model is used; otherwise,
increase diversion fuel by 5% to account for wind errors.
- Increase fuel required by 0.8% per 10&deg;C above ISA.
- When icing conditions are forecast, use the greater of engine and wing anti-ice on (3%) for the total forecast time or engine and
wing anti-ice on and ice drag (8%) for 10% of the forecast time.
Compare the critical fuel reserves required for all engines cruise, engine inoperative cruise, and engine inoperative driftdown and
use the higher of the three.
Figure 4.38 Sample All-Engine Decompression Critical Fuel Reserves – LRC Cruise
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ENGINE INOP
MAX CONTINUOUS THRUST
Decompression Critical Fuel Reserves – LRC Cruise
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Based on: Emergency descent to 10000 ft, level cruise at 10000 ft, 250 KIAS descent to 1500 ft, 15 minutes hold at 1500 ft,
approach and land. Allowance for performance deterioration not included. Includes APU fuel burn.
Adjustments:
- Increase forecast headwind or decrease forecast tailwind by 5% if an acceptable wind forecasting model is used; otherwise,
increase diversion fuel by 5% to account for wind errors.
- Increase fuel required by 0.8% per 10&deg;C above ISA.
- When icing conditions are forecast, use the greater of engine and wing anti-ice on (1%) for the total forecast time or engine and
wing anti-ice on and ice drag (10%) for 10% of the forecast time.
Compare the critical fuel reserves required for all engines cruise, engine inoperative cruise, and engine inoperative driftdown and
use the higher of the three.
Figure 4.39
Sample One-Engine-Inoperative Decompression Critical Fuel Reserves – LRC Cruise
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ENGINE INOP
MAX CONTINUOUS THRUST
Decompression Critical Fuel Reserves – 320 KIAS Cruise
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Based on: Emergency descent to 10000 ft, level cruise at 10000 ft, 250 KIAS descent to 1500 ft, 15 minutes hold at 1500 ft,
approach and land. Allowance for performance deterioration not included. Includes APU fuel burn.
Adjustments:
- Increase forecast headwind or decrease forecast tailwind by 5% if an acceptable wind forecasting model is used; otherwise,
increase diversion fuel by 5% to account for wind errors.
- Increase fuel required by 0.8% per 10&deg;C above ISA.
- When icing conditions are forecast, use the greater of engine and wing anti-ice on (1%) for the total forecast time or engine and
wing anti-ice on and ice drag (10%) for 10% of the forecast time.
Compare the critical fuel reserves required for all engines cruise, engine inoperative cruise, and engine inoperative driftdown and
use the higher of the three.
Figure 4.40
Sample One-Engine-Inoperative Decompression Critical Fuel Reserves – 320 KIAS Cruise
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ENGINE INOP
MAX CONTINUOUS THRUST
Driftdown Critical Fuel Reserves – LRC Driftdown / Cruise
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Based on: Driftdown to and cruise at level off altitude, 250 KIAS descent to 1500 ft, 15 minutes hold at 1500 ft, approach and land.
Allowance for performance deterioration not included. Includes APU fuel burn.
Adjustments:
- Increase forecast headwind or decrease forecast tailwind by 5% if an acceptable wind forecasting model is used; otherwise,
increase diversion fuel by 5% to account for wind errors.
- Increase fuel required by 0.8% per 10&deg;C above ISA.
- When icing conditions are forecast, use the greater of engine and wing anti-ice on (1%) for the total forecast time or engine and
wing anti-ice on and ice drag (10%) for 10% of the forecast time.
Compare the critical fuel reserves required for all engines cruise, engine inoperative cruise, and engine inoperative driftdown and
use the higher of the three.
Figure 4.41
Sample One-Engine-Inoperative Driftdown Critical Fuel Reserves
– LRC Driftdown &amp; Cruise
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ENGINE INOP
MAX CONTINUOUS THRUST
Driftdown Critical Fuel Reserves – 0.84M / 320 KIAS Driftdown / Cruise
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Based on: Driftdown to and cruise at level off altitude, 250 KIAS descent to 1500 ft, 15 minutes hold at 1500 ft, approach and land.
Allowance for performance deterioration not included. Includes APU fuel burn.
Adjustments:
- Increase forecast headwind or decrease forecast tailwind by 5% if an acceptable wind forecasting model is used; otherwise,
increase diversion fuel by 5% to account for wind errors.
- Increase fuel required by 0.8% per 10&deg;C above ISA.
- When icing conditions are forecast, use the greater of engine and wing anti-ice on (1%) for the total forecast time or engine and
wing anti-ice on and ice drag (10%) for 10% of the forecast time.
Compare the critical fuel reserves required for all engines cruise, engine inoperative cruise, and engine inoperative driftdown and
use the higher of the three.
Figure 4.42
Sample One-Engine-Inoperative Driftdown Critical Fuel Reserves
– Mach 0.84 / 320 KIAS Driftdown &amp; Cruise
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4.5.2.2
Milan to Barbados - 120 Minute Critical Fuel Calculation
In Section 4.4.1, four Still-Air ETPs were determined for a 120-minute ETOPS route from Milan
to Barbados, as shown in Figure 4.29 on page 4.49, which is repeated below for easy reference.
ETP #1
842 nm
486 nm
790 nm
486 nm
4053 NM
790 nm
ETP #3
842 nm
ETP #2
739 nm
739 nm
ETP #4
WAY POINT CONSTRAINT
N34W48
120-Minute Area of Operation
842 nm Still Air
ETP #1
ETP #2
ETP #3
ETP #4
Distance from
Departure
1175 NM
2383 NM
2647 NM
3277 NM
Alternate
Airports
LPPR-LPPA
LPPA-CYYT
CYYT-TXKF
TXKF-TFFF
Distance to Alternate
Time to Alternate
486 NM
790 NM
842 NM
739 NM
1.16 Hrs
1.88 Hrs
2.00 Hrs
1.76 Hrs
Figure 4.43 Milan to Barbados - Equal Time Points
The ETPs in this example were calculated for an engine-out speed of M=0.84/320 KIAS, and the
Critical Fuel Reserve (CFR) calculation must be made at this speed. Changing to a slower
engine-out speed would necessitate changing the route to stay within the smaller circles and recomputing the ETPs. However, for the purpose of illustrating the effect the engine-out speed has
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on the CFR, the data in Table 4L compare only the direct effect of speed selection on the CFR
itself. Table 4L contains data for two different airplane models to illustrate the variation that
operators may see from one model airplane to another. The 777 has a much higher LRC speed in
comparison to the maximum operating speeds than does the 767. Hence the ETOPS CFR is
relatively higher on the 767 than it is for the 777 for a one-engine-inoperative speed of VMO – 10
kt when compared to the All-Engine scenario. Existing ETOPS Operators should be aware that
performance trends that they are accustomed to on their existing ETOPS fleet may not be
duplicated on a new airframe/engine combination, which may necessitate modifications to flight
planning software and/or airline policies and procedures.
Typical of 777
Typical of 767
ETP
All-Engine
CFR
1-Eng-Inop
CFR @ LRC
1-Eng-Inop
CFR @ 320
KIAS
All-Engine
CFR
1-Eng-Inop
CFR @ LRC
1-Eng-Inop
CFR @ 350
KIAS
#1
#2
#3
#4
11200 kg
16900 kg
17900 kg
15600 kg
11400 kg
17200 kg
18200 kg
15200 kg
11500 kg
17500 kg
18500 kg
16200 kg
9150 kg
13600 kg
14400 kg
12500 kg
8900 kg
13100 kg
13650 kg
11800 kg
9450 kg
14500 kg
15250 kg
13350 kg
Table 4L Effect of Speed on Decompression Critical Fuel Reserves At FL100
The ETOPS Critical Fuel Reserve is the greater fuel requirement of the All-Engine
Decompression CFR at LRC; the One-Engine-Inoperative Decompression CFR at the selected
speed; or the One-Engine-Inoperative Driftdown CFR. If LRC had been chosen, the All-Engine
CFR would be largest fuel requirement at all four ETPs for the 767 and at ETP #4 for the 777, as
is indicated by the gray shading in Table 4L. However, if a higher speed of VMO – 10 kt is
chosen, the One-Engine-Inoperative CFR is the largest fuel requirement on both models, as is
indicated by the yellow shading in L4f.
Back to the Milan to Barbados example, for the 120-minute route corresponding to the selected
speed, (M=0.84/320 KIAS, 842 NM Area of Operation) the final ETOPS Diversion Fuel
Requirements can be summarized as shown in Table 4M.
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ETP
Distance
from
Departure
1175 NM
2383 NM
2647 NM
3277 NM
#1
#2
#3
#4
Alternate
Airports
LPPR-LPPA
LPPA-CYYT
CYYT-TXKF
TXKF-TFFF
Distance
To
Alternate
486 NM
790 NM
842 NM
739 NM
All-Engine
Decompression
CFR
11200 kg
16900 kg
17900 kg
15600 kg
1-Eng-Inop
Decompression
CFR
11500 kg
17500 kg
18500 kg
16200 kg
1-Eng-Inop
Driftdown
CFR
11600 kg
17000 kg
17800 kg
15700 kg
Planned
Fuel
On-Board
55116 kg
36220 kg
32200 kg
24352 kg
Table 4M Milan to Barbados 120 Minute ETOPS - Critical Fuel Reserves Summary
The highest ETOPS Diversion Fuel Requirement at each ETP is hi-lited in yellow. Note that at
ETP #1, the 1-Engine-Inoperateve Driftdown Fuel is the largest by a slight margin. The ETOPS
Diversion Fuel Requirements are less than the planned fuel on-board at all four ETPs. The most
Critical Point is, ETP #4, where the margin will be 8150 kg more fuel in the tanks than required
by the ETOPS Critical Fuel Scenario.
These data were determined using the Flight Planning and Performance charts (Figures 4.344.42) assuming a takeoff weight of approximately 300,000 kg from Milan. They are also
displayed graphically in Figure 4.44.
80
= ETOPS Diversion Fuel Required
= ETOPS Critical Fuel Required
60
Fuel
Quantity
~ 1000kg
Pla
nne
dF
uel
-On
-Bo
ard
40
(FO
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&quot;Critical Fuel Requirement&quot;
8150 KG Margin
20
2000
1000
Milan
ETP #1
ETP #2
4000
3000
ETP #3
ETP #4
&quot;Critical Point&quot;
Normal
Reserve
Fuel
Barbados
Distance ~ NM
Figure 4.44 Milan to Barbados 120 Minute ETOPS Critical Fuel Plot
4.6
4.6.1
Time Limited Systems Considerations in the Application Phase
Time-Limited-System Regulatory Requirements
Prior to 2007, the primary ETOPS flight planning limitation was to remain within a Still-Air
boundary determined by the operator’s Maximum Diversion Time and enroute airports that were
selected. An additional requirement to remain within the airplane’s time limited systems
capabilities was automatically complied with as a consequence of the airplane’s ETOPS TypeDesign requirements. These included a requirement for the cargo fire suppression system
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capacity to be at least 15-minutes greater than the airplane’s Maximum Approved Diversion
Time. This still-air requirement was considered sufficient for ETOPS up to and including 207Minute Diversion Authority, and was codified into the 2007 ETOPS rules as an operational
requirement under FAR 121.633(a).
FAR 121.633 also broadened the system definition to include both the airplanes most timelimited ETOPS Significant System and the most limiting cargo/baggage fire suppression system,
both of which must have capacities at least 15 minutes greater than the operator’s Maximum
Authorized Diversion Time. Compliance with 121.633(a) is automatic as long as the planned
flight track remains within the operator’s Still-Air Area of Operations boundary for that flight
and that the diversion is planned at the operator’s Approved One-Engine-Inoperative Speed.
However, due to the longer diversion times possible with diversion authorizations beyond-180minutes, the FAA has required, in FAR 121.633(b), that for 240-Minute and Beyond 240-Minute
ETOPS authorizations, the planned diversion times to the ETOPS Alternates must include
accountability for expected winds and temperatures. There are two diversion scenarios defined
in 121.633(b). The first diversion time is an All-Engine diversion at cruise altitude and speed,
corrected for wind and temperature, which must not exceed the most time limiting fire
suppression system’s capability, for those cargo/baggage compartments that require them, minus
15 minutes.
The second is a One-Engine-Inoperative diversion, calculated at the operator’s Approved OneEngine-Inoperative Speed, including a driftdown corrected for wind and temperature, to the
appropriate one-engine-inoperative level-off altitude. The resulting diversion time must not
exceed the airplane’s other-most-time-limiting ETOPS Significant System’s capability, minus 15
minutes.
The time capacities of both the most-time-limiting fire suppression system and the other-mosttime-limiting ETOPS Significant System are to be identified by the manufacturer in the
Configuration Maintenance Procedures (CMP), Aircraft Flight Manual (AFM), or any other
FAA-approved manufacturer’s document in order to be granted a Beyond-180-Minute approval..
FAR 121.633(c) provides operators of airplanes with more than two engines a delayed
compliance period for time-limited-systems planning. AC 120-42B paragraph 303.c.(2) provides
the following statement of clarification regarding this exemption:
NOTE: Certificate holders flying three- and four-engine airplanes prior to the
established installation time and certification time requirements of the regulation for
these systems and their airplanes are exempt from these flight planning limitations. Once
such required fire suppression systems are installed (no later than February 15, 2013)
and once the ETOPS significant system time limits are established as required by
Appendix K of part 25, &sect; K25.1.7 (no later than February 17, 2015), the operator must
follow the flight planning limitations in &sect;&sect; 121.633(b)(1) and 121.633(b)(2).
It should also be noted that the Appendix K ETOPS Significant System time limit requirements
referred to above will only be applicable to airplanes that are manufactured after February 15,
2015, and that are then certified for ETOPS in accordance with FAR Part 25.1535.
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4.6.2
Determining Diversion Times for Time-Limited Systems
After considering the implications of the two diversion scenarios of FAR 121.633(b), it is
probably obvious to the reader that since the Time-Limited-Systems scenarios are performed
under different wind and temperature conditions than would exist at FL100 where the wind
corrected ETP for the Critical Fuel Scenario is typically calculated, the potential exists for two
more Equal Time Points being calculated for each ETOPS Alternate Airport pair. It was not the
intention of the FAA to introduce multiple ETPs for each airport pair, since it is recognized as a
source of potential confusion for the flightcrew at a point in a flight where workload is very high
and timely decision making is of the upmost importance. As a result, AC 120-42B paragraph
205.c.(2)(b) provides additional clarification on an acceptable method to retain only the Critical
Fuel ETP as the single ETP for each ETOPS Alternate Airport pair. Paragraph 205.c.(2)(b) is
repeated here for reference:
(b) As a minimum, the certificate holder must ensure that the time-limited systems
requirements of &sect; 121.633(b) are met at the equal-time points between ETOPS
alternates determined by the most limiting en route fuel supply requirements of &sect;
121.646(b), commonly referred to as the ETOPS critical fuel scenario. Certificate
holders flying three- and four engine airplanes, prior to the established installation
time and certification time requirements of the regulation for these systems and their
airplanes, are exempt from these flight planning limitations.
Figure 4.45 depicts an example of Time-Limited Systems analysis of a 240-Minute ETOPS route
from HNL to NRT. The airplane configuration for this example is assumed to be configured
with a 267-Minute Cargo Fire Suppression system and its “Other-Most Time Limited System”
has a 255-minute capacity. Route planning studies such as this one must use statistical wind
data, and the wind adjusted boundaries in Figure 4.45 were determined for 85% Winter winds at
each of the conditions identified on the figure. This particular geographic area typically has
some of the highest statistical winds in the world due to consistent jet-stream effects, and as a
result, the 85% probability winds at normal cruise altitudes are over 150 kts. The 85% winds at
typical engine out altitudes are about half that (75 kts) and at FL100, they are around 40-50 kts.
As a result, the variation in wind adjusted ETP location is probably as large in this example as
operators are likely to encounter in any other area of the world.
Only two ETOPS Alternate airports (LIH &amp; KUH) were selected for this example to simplify the
presentation of the concepts involved and the route of flight is assumed to be along the Great
Circle Track. The combination of the extreme wind conditions and the Great Circle routing are
very unlikely, but it accentuates the wind effects that are being discussed. Also, on an actual
HNL-NRT 240-Minute Dispatch it is fairly likely that NRT would also be selected as the third
and final ETOPS Alternate airport, but it is not required for the present topic. Even in this
simplified presentation, Figure 4.45 is still a fairly complicated picture. All three ETPs are
displayed in Figure 4.45. This not a suggested dispatch solution. It is intended to show how
close together the three ETPs are, even in this area of extreme wind variations with altitude. In
Figure 4.45 the ETP shown in Black, ETP-D, is the normal wind adjusted Decompression ETP at
FL100 which is used to determine the ETOPS Critical fuel. ETP-A (Red) is the All-Engine
Cruise ETP defined in FAR 121.633(b)(1). ETP-1 (yellow) is the One-Engine-Inoperative
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Driftdown ETP defined by FAR 121.633(b)(2). There is approximately 6 minutes between the
first ETP encountered on the west bound flight, ETP-D and the second, ETP-1. ETP-A is
reached in another 10 minutes.
Great Circle Route
Flight times between ETPs based on M=0.84 CRUISE @ FL330 (~ 490 KTAS) with 85% Winter winds
ETP
DECOMP
LAT/LON
DIST /TIME
BETWEEN
ETP D &amp; 1
1-ENG
LAT/LON
DIST /TIME
BETWEEN
ETP A &amp; 1
ALL-ENG
LAT/LON
TOTAL
DISTANCE / TIME
BETWEEN ETP-D, 1 &amp; A
N32 46.7
E171 43.9
49 nm / 6 min
N32 59.4
E170 48.0
87 nm / 10 min
N33 18.7
E169 18.7
136 nm / 16 min
Figure 4.45 Example Time-Limited-System Effects – 240-Minute-ETOPS
The All-Engine diversion time to KUH from ETP-D (204 min) would be approximately 17
minutes longer than it would have been if it were initiated from ETP-A, but the return diversion
to LIH (175 min) would take 12 minutes less, and they are both well with in the airplane’s Cargo
Fire System capacity of 267 minutes minus 15 minutes (252 min).
Similarly, the One-Engine-Inoperative diversion to KUH from ETP-D (235 min) is only 8
minutes longer than it would have been from ETP-1, and the return diversion to LIH (221 min)
would be roughly 6 minutes less, and both diversion times are well within the airplane’s othermost-time limiting system’s capacity of 255 minutes minus 15 minutes.
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On a longer ETOPS flight, with perhaps 5 or more ETOPS Alternates, the flight crew would be
dealing with 15 or more ETPs that can be very close together. For some possible ETOPS
Alternate and ETP combinations, the three ETPs from one airport pair may partially overlap the
ETPs for the next airport pair, which could be difficult for the flight crew to interpret correctly
during a stressful diversion decision time. It is therefore recommended that the Decompression
ETP be used to check the diversion times required by 121.633(b), and that the flight track be
shifted if necessary to bring the diversion times into compliance.
When the operator is satisfied that their expectations are met for the planned ETOPS route, the
FAA envisions that they would submit such an analysis with their application for Beyond-180Minute ETOPS, as is noted in AC 120-42B, paragraph 205.c.(2). The operator’s flight planning
system must also be capable of performing these calculations using the forecast winds and
temperatures for the flight, as discussed in Section 5.
Operators can also use the results of studies like the one above to evaluate what options they
should consider when configuring their airplanes. Manufacturers typically offer increased time
capacity options for cargo fire suppression systems which can provide sufficient margins that the
all-engine diversion time will never become a limitation for a given Maximum Diversion Time
authorization. It will be up to the operator to balance out the trades between the cost and
possible weight increase of an option versus the increase in complexity in flight planning and/or
possible routing restrictions.
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4.7
Operator Validation Flight
Operators applying for ETOPS Operational Approval should anticipate the requirement of an
ETOPS Validation Flight(s) prior to receiving their Ops Spec Approval. Guidance material AC
120-42B &sect;&sect;404 &amp; 405, address the need for the operator to demonstrate that it has the
competence and capability to safely conduct and support the proposed ETOPS service. This
requirement is not to be confused with the flight testing conducted by the airframe manufacturer
to support the airplane Type Design Approval process. The operator validation flight should
encompass successful demonstration of maintenance and servicing checks as well as the ETOPS
flight release practices at the origin and destination airports.
With respect to demonstrating actual inflight conditions that would prompt the flight crew to
make an enroute diversion decision, both the FAA and JAA advise that these situations are best
demonstrated in an approved simulator, rather than the during an actual flight. If a validation
flight is required, it should be used to demonstrate the operator's competency in the safe conduct
of a normal ETOPS flight, not in demonstrations of single-engine performance during actual
diversions. At the discretion of the certification authority, the operator validation may be
conducted on the first revenue operation instead of a dedicated demonstration flight.
An operator ETOPS Validation flight is usually considered to be applicable to each specific area
of operation. When an operator expands their ETOPS services into new areas, they should work
closely with their regulatory authorities to determine if a validation flight for the new area of
operation will be required.
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5 ETOPS ROUTE PLANNING – THE DAY-TO-DAY DISPATCH PHASE
After the operator’s ETOPS authorization is granted, the daily conduct of ETOPS flights in
accordance with the processes and procedures that the operator has implemented begins. Section
5 will focus on the activities in the flight operations area that are typical of the day-to-day
ETOPS operation. The topics that are discussed are requirements related to Minimum
Equipment Lists; communication and navigation facilities; ETOPS Alternate Airports, airplane
performance data; and fuel and oil supplies. An example ETOPS flight plan is also discussed.
Although many of an operator’s existing flight dispatch/release procedures and policies may be
adequate for producing ETOPS flight plans, it is highly probable that modifications will be
required in the areas of the flight plan formats and the aircraft databases that are used within
most computer flight planning systems. It is reiterated here that the flight planning of daily
ETOPS flights should be accomplished with the aid of a computer based flight planning system,
and that the flight planning system should allow the dispatcher/flight planner to easily interact
with changes and modifications that typically occur during the time prior to dispatch. ETOPS
flight plans are even more susceptible to this because the route of flight is contingent not only on
the conditions at the origin / destination airports and the enroute weather and winds, it is also
subject to the availability of enroute alternate airports. Preliminary ETOPS flight plans may be
produced many hours prior to the planned flight time, and changes in the weather forecasts,
NOTAMS etc for all of the airports that might be used by the flight must be accounted for and
the appropriate changes in routing and/or fuel loading made prior to the final dispatch/release of
the flight.
Once enroute, the ETOPS flight operations function continues with monitoring of weather
forecasts and trends at the ETOPS Alternate Airports as well as at other potential airports that
could be used in the event one of the nominated ETOPS Airports should become unavailable. In
the rare instance that a diversion should become necessary, the operator’s Flight Following
procedures will be used to assist the flight crew with communications and possible flight
planning assistance to the diversion airport. The operator’s passenger recovery plans would also
be implemented to coordinate support at the diversion airport.
5.1
Minimum Equipment List (MEL)
One of the areas where an operator’s ETOPS flight planning system must be reviewed is
dispatch with certain equipment inoperative or degraded in function. The operator's Minimum
Equipment List (MEL) must reflect ETOPS related restrictions. Depending on the type of
ETOPS service, and any equipment or service problems unique to the operator, the operator's
MEL may be more restrictive than the FAA Master MEL (MMEL) but it cannot be less
restrictive.
The operator should review the MMEL of their particular airframe/engine combination for items
that either have a specific or implied restrictions related to ETOPS. The review should
emphasize systems that are traditionally considered to have a fundamental influence on flight
safety. As is pointed out in paragraph 403.c.(3) of AC 120-42B, a list of such systems may
include, but is not necessarily limited to the following areas:
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1. Electrical, including battery
2. Hydraulic
3. Pneumatic
4. Flight Instrumentation
5. Fuel
6. Flight Control
7. Ice Protection
8. Engine Start and Ignition
9. Propulsion system instruments
10. Navigation and communications
11. Auxiliary power units
12. Air conditioning &amp; pressurization
13. Cargo fire suppression
14. Emergency equipment
15. Any other equipment necessary for
Extended Operations
The preparation of an ETOPS MEL should begin with a search of the current MMEL for any
items that have explicit reference to ETOPS in the proviso. On some FAA MMELs, the term
“ER” is used to indicate ETOPS. On other models, the phrase “flight remains within xxx
minutes of a suitable airport” is used. This type of search can be performed easily on the digital
MMEL and/or DDG documents that are available on MyBoeingFleet.com .
This initial list will likely need to be augmented with additional items that may be unique to the
operator based on their polices or past experience. Some items may have provisos that may
“imply” a restriction on a given operation, such as requiring the flight to be conducted
unpressurized or that the APU is considered to be inoperative. Also, some items in the MMEL
have limitations that are characterized by the phrases “Unless required by FAR” or “Unless
Enroute or Approach Procedures require its use”. Although these items may not necessarily be
required by an ETOPS regulation, they may be required on the type of routes over which the
operator conducts their ETOPS flights. Operators are reminded that they must customize these
items in their company MEL to conform not only to the specific configuration of their airplanes,
but also to their own regulation references, the geographic areas in which they operate and the
types of operations that they perform.
5.1.1
Minimum Equipment Considerations for Polar Operations
Polar Operations, defined as any flight whose track crosses either North of the N78&ordm; or South of
the S60&ordm; Latitude boundaries are now required to have an amended MEL which includes several
items that must be considered operative for dispatch into Polar Areas. These items, listed in
Section III of Appendix P to FAR 121 and paragraph 603b.(5) of AC120-42B, are:
(a) Fuel quantity indicating system (FQIS), including the fuel tank temperature indicating
system;
(b) APU (when the APU is necessary for an airplane to comply with ETOPS requirements),
including electrical and pneumatic supply to its designed capability,
(c) Autothrottle system;
(d) Communication systems relied on by the flight crewmember to satisfy the requirement
for communication capability; and
(e) Except for all-cargo operations, an expanded medical kit to include automated external
defibrillators (AED).
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It is also required that all flights transiting the Polar Areas carry at least two cold weather antiexposure suits so that coordination of outside activities at a diversion airport can be conducted
safely. The FAA notes that MEL relief from this requirement may be granted during those
periods of the year when seasonal temperatures makes the equipment unnecessary. This would
likely be permanent relief for operations in the South Polar Area, since none of the available
ETOPS Alternate airports experience severe cold winter weather.
The Master Minimum Equipment List for any given airplane model is a “living” document and
over time, most MMELs have items added to them and in some cases, items are removed on a
yearly review cycle, based on the judgment of the FAA Flight Operations Evaluation Board
(FOEB) for each model. As a consequence, a list made at one point in time will usually become
obsolete in one year. The previous versions of the Boeing ETOPS Guide, Volume III contained
such lists, which were intended as “examples” of ETOPS related items for each model. In time
however, it became obvious that some operator’s were being confused by the MMEL items
shown in Vol III that were not in the current MMEL, or MMEL items that had significantly
different wording in the provisos. As a result, the “example” MMEL lists are no longer
published in Vol III. Operators are encouraged to utilize the online MMEL and DDG documents
that are available on MyBoeingFleet.com to produce their own company MEL documents,
including any lists of ETOPS related items they may require.
5.2
Communication and Navigation Facilities
Communication and navigation facilities compatible with equipment installed in the operator's
airplane must exist on the proposed route and also on the routes to the ETOPS Alternate
Airports.
As with non-ETOPS routes these facilities must allow reliable two-way
communications with air traffic control at all foreseeable flight conditions. This includes
conditions such as one-engine inoperative cruise altitudes and diversions around weather
systems. For ETOPS beyond-180-minutes the certificate holder must have an additional
communication system that is capable of providing immediate satellite based voice
communications of landline telephone-fidelity. In the preamble to the new ETOPS Rules, the
FAA provided a good discussion on this requirement, which is repeated here for reference.
The use of SATCOM is a new requirement that applies only to ETOPS conducted beyond
180-minutes. Other available communication systems in use (VHF, HF voice, and
datalink) all have significant limitations. The range of very high frequency (VHF) radio
is limited to line-of-sight distances, typically less than 200 miles at high altitude. High
frequency (HF) radio works at the longer distances from transmitting and receiving
stations associated with ETOPS flights, but is subject to unreliable voice quality and loss
of signal. This is particularly true during periods of intense solar flare activity. Datalink
capability (both HF and SATCOM) is limited by message length and ability to clearly
state the issue or message. A bigger limitation on datalink is the full attention required
by the flight crew to interact with a small and compactly designed keypad. The device is
difficult to use without error during turbulence and airplane maneuvering.
Its use also requires crew coordination and verification of message content. This is
extremely distracting during a time that requires the pilot’s focused attention on a
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problem at hand. In comparison, the use of SATCOM voice allows clear and immediate
conversation that can quickly convey the situation and needs for the flight.
The certificate holder must consider potential routes and altitudes necessary for diversion to
ETOPS alternates in determining whether immediate, satellite based voice communications are
available. Where immediate, satellite based voice communications are not available, or are of
poor quality, communications using alternative systems must be substituted.
The FAA also noted, in the preamble to the new FAA ETOPS Rules, that SATCOM may not be
useable beyond 82 degrees latitude, and is thus ineffective for operations in Polar areas. In such
an area an alternate communication system such as HF voice or data link is to be used. The
relatively short period of time that the flight is above latitude 82 degrees in relation to the total
planned flight time is a small fraction of the total flight. The ability to use SATCOM for all
other portions of the flight, which for some routes could be longer than 15 hours duration, is
advantageous to the flight. For flights above 82 degrees latitude the operator must also ensure
that communications requirements can be met by the most reliable means available, taking into
account the potential communication disruption due to solar flare activity, which is further
discussed in Section 5.6.
Operators should also note that if their aircraft already have SATCOM installed, the second
system required by &sect;121.99 and 121.122 for beyond-180-minutes-ETOPS does not need to be a
SATCOM system.
Navigation facilities must also exist that provide the accuracy necessary for all foreseeable flight
conditions as stated in paragraph 403.c(6) of AC120-42B. For example, on ETOPS routes
conducted in areas requiring Class II navigation, the airplane’s Long Range Navigation Systems
(LRNS) will become an ETOPS requirement. Likewise, if an operator is authorized to use
Category II/III low visibility landing minima or GPS/RNAV Approaches, and these low
visibility minima are used in determining the availability of an ETOPS Alternate airport, the
equipment to perform these operations must be operative at time of dispatch of that ETOPS
flight.
5.3
ETOPS Alternate Airports
As was discussed in Section 4.2.2.1, there is a simple phrase that helps to keep the difference
between an Adequate Alternate and an ETOPS Alternate straight. The phrase is, An ETOPS
Alternate Airport is an Adequate Airport, which also meets ETOPS specific weather forecast and
Rescue and Fire Fighting requirements at the time of dispatch. What this simple phrase says in
detail takes a little longer to explain.
First the detail definitions given in FAR Part 121.7 are repeated here for easy reference.
Adequate Airport means an airport that an airplane operator may list with approval from
the FAA because that airport meets the landing limitations of &sect; 121.197 and is either—
(1) An airport that meets the requirements of part 139, subpart D of this chapter,
excluding those that apply to aircraft rescue and firefighting service, or
(2) A military airport that is active and operational.
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AC 120-42B provides an additional amplification on the part 139 requirements of an Adequate
Airport:
(3) Airports without specific part 139 approval (i.e., outside FAA jurisdiction), may
be considered adequate provided that they are determined to meet the equivalent
standards and intent of part 139 subpart D.
ETOPS Alternate Airport means an adequate airport listed in the certificate holder’s
operations specification that is designated in a dispatch or flight release for use in the
event of a diversion during ETOPS. This definition applies to flight planning and does
not in any way limit the authority of the pilot-in-command during flight.
The requirements for an Adequate Airport were previously discussed in Section 4.2.2. In
accordance with the above definitions, those requirements are also applicable to an ETOPS
Alternate Airport, with two very important additions. In order for an ETOPS Alternate Airport
to be designated in the dispatch/flight release, it must meet the requirements of additional, new
Part 121 rules. FAR 121.106 deals with the RFFS requirements which will be discussed in
section 5.3.1. ETOPS Alternates must also meet forecast weather requirements, which are now
covered by FAR 121.624 and 121.631. These requirements will be discussed in section 5.3.2.
5.3.1
ETOPS Alternate Airport RFFS requirements
The general requirements for sufficient Rescue and Fire Fighting Services (RFFS) at an ETOPS
enroute airport were covered in some detail in Section 4.2.2.4, where the airport data that an
operator should collect when researching potential alternate airports was discussed. It is worth
restating at this point, that the normal RFFS requirements for an airport are established on both
the size and frequency of operation of the airplanes that routinely use the airport. Many of these
airports are in remote locations and are often served only by commuter aircraft that are relatively
small in comparison to the typical ETOPS airplane. As a result, they will most likely not have
RFFS capabilities that would allow the use of the airport in normal service by a large ETOPS
airplane.
5.3.1.1 RFFS Requirements for ETOPS up to 180-Minutes
The FAA established a policy in 1988 that addressed this issue, and the 2007 ETOPS rules
codified it into &sect;121.106. The specific requirement is that an airport must have an RFFS rating
of at least ICAO Category 4 to qualify as an ETOPS Alternate on the day of flight. ICAO
Category 4 is generally equivalent to part 139 Index A and must have at least one fire truck with
500 lbs of halon and sufficient water and AFFF (fire fighting foam) to total 100 gallons. There
are numerous airports throughout the world that meet the RFFS CAT 4 requirement which have
supported the dispatch of over 1.5 million ETOPS flights up to and including 180-Minutes from
an Adequate Airport, as can be visualized in Figure 5.1.
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Figure 5.1 RFFS Category 4 and Higher Airports Worldwide
5.3.1.2
RFFS Requirements for Beyond-180-Minutes ETOPS
An additional requirement that is part of the new &sect;121.106 rule is that, if the flight is to being
planned as a Beyond-180-Minute ETOPS flight (including 207-Minutes), the flight track must
remain within the operator’s maximum authorized diversion time (in Still Air, Standard Day
conditions) from an Adequate Airport with Category 7 or higher RFFS. ICAO Category 7 is
generally equivalent to a part 139 Index C airport, and must have at least 2 fire trucks with a total
capacity of 3000 gallons of AFFF.
The 2007 FAA ETOPS rules also codified polices in 121.106 which had previously been
established in 1988, whereby the fire fighting equipment and/or personnel that are used in
determining the RFFS rating of an airport, do not need to be located on the airport property.
They can be a local municipalities’ fire fighting assets, as long as they can respond to and be on
site at the airport to meet the airplane, within 30 minutes notice of an eminent diversion. The
personnel and equipment must be able to remain as long as the diverting airplane needs RFFS.
In the general discussions on RFFS in Sections 2.2 and 4.2 it was shown that in most areas of the
world, based on the normal declared capabilities of the world’s airports, there is a sufficient
density of airports with an RFFS rating of Category 7 or greater to ensure the viability of
Beyond-180-Minute ETOPS routes. The exception to this statement is limited to a few routes
between the US and Australia, New Zealand, Polynesia, and in the South Polar area. These two
areas are examined in more detail in the following sections.
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TYPICAL 240-MINUTE
BOUNDARY ~ 1664nm
DRAWN AROUND AIRPORTS
WITH RFFS ≥ 7 ONLY
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN GREEN
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 5.2 Beyond-180-Minute RFFS Planning in the South Pacific
5.3.1.3
Category 7 RFFS Planning in the South Pacific
Figure 5.2, depicts in blue, the nominal Great Circle routes for 240-Minute ETOPS flights
between the US West Coast and typical South Pacific destinations. Shown in dashed yellow
lines are some time optimized tracks between LAX and AKL that were flown by a U.S. operator
over a two week period.
Also visible in Figure 5.2, as a solid green line, is a typical 240-Minute Area of Operation
boundary for this region, drawn using only airports with RFFS of Category 7 or higher, at a
typical Diversion Distance of 1664 nm. The small green trapezoid area that straddles the equator
at roughly 126 Degrees West Latitude is the boundary formed by the only four RFFS Category 7
airports in that area. They are Easter Island, La Paz, Hilo, and Papeete (Tahiti). The exact shape
and size of this boundary will be a function of the diversion speed the operator chooses and their
airplane’s performance capability. However, it is sufficient for our purposes here to state that
FAR 121.106 requires an operator with a 240-Minute ETOPS Approval to remain outside this
area because the airplanes track would be further than 240-Minutes in Still Air Standard Day
conditions from an RFFS Cat 7 airport.
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WAYPOINT
CONSTRAINT
AT N04W131
1664 nm
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN GREEN OR BLACK
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 5.3 240-Minute ETOPS In The South Pacific
Figure 5.3 displays a route, (JFK-PPT), that would be impacted by the 240-Minute RFFS 7
boundary restriction and it also shows in yellow, a possible route that avoids the restricted area.
The yellow track complies with the requirements of 121.106 in that it is always within 240
minutes in Still Air, Standard Day conditions of an RFFS CAT 7 airport.
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NEW WAYPOINT
CONSTRAINT AT
N05W131
1664 nm
AIRPORTS WITH
RFFS CAT≥7
SHOWN IN GREEN OR BLACK
AIRPORTS WITH
4≤RFFS CAT&lt;7
SHOWN IN ORANGE
Figure 5.4 240-Minute ETOPS in the South Pacific
With Hilo Temporarily Downgraded to RFFS Category 6
However, one possible day-of-dispatch scenario would be for Hilo to issue a NOTAM indicating
that their RFFS rating is reduced to CAT 6 for the next three days due to mechanical problems
with one of their fire trucks. In this case, the Green 240-Minute boundary would need to be
determined using another CAT 7 airport. Kona (PHKO/KOA) would qualify for this purpose,
and the 240-minute boundary hole would stretch approximately 60 nm further north, as shown in
Figure 5.4. The yellow track must now comply with a new waypoint constraint, resulting in a
slightly longer distance. Hilo could still be used as one of the ETOPS Alternates for the flight as
long as the forecast weather at Hilo remains above ETOPS minima.
Operators must include as a part of their basic ETOPS flight planning process, the monitoring of
their Adequate Airports status and the dissemination of pertinent changes to flight planning
personnel and flight crews. This would include any changes to the declared RFFS rating and
would typically be conducted by regular review of the NOTAMs published by the respective
airport authorities. If an airports RFFS rating is reduced in a NOTAM, the normal ETOPS route
of flight for that city pair may not be possible unless another ETOPS Alternate airport can be
nominated that is within the operator’s maximum diversion time authority.
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5.3.2
ETOPS Alternate Airport Weather Requirements
The other differentiating factor for an ETOPS Alternate Airport is the forecast weather. ETOPS
Alternates are typically several hours away from the departure airport, and once a diverting flight
commits to an airport, there may not be any other options if the weather at the airport should
deteriorate to below landing minima. To increase the probability of a safe approach and landing
at the diversion airport, additional margins above the operating minima have been required by
the ETOPS guidance materials since its inception in 1985. The 2007 FAA ETOPS rules have
codified the requirements for additional margins in 121.624 and 121.631.
5.3.2.1 ETOPS Weather Requirements at the Time of Dispatch
FAR 121.624 in contains two separate requirements that are relevant to the weather at the
ETOPS Alternate. The first, in 121.624(b) deals with the weather requirements that apply when
planning the flight, up to and including the time of dispatch.
&sect; 121.624 ETOPS Alternate Airports
(b) No person may list an airport as an ETOPS Alternate Airport in a dispatch or
flight release unless, when it might be used (from the earliest to the latest possible
landing time)—
(1) The appropriate weather reports or forecasts, or any combination
thereof, indicate that the weather conditions will be at or above the
ETOPS Alternate Airport minima specified in the certificate holder’s
operations specifications; and
(2) The field condition reports indicate that a safe landing can be made.
The requirements of 121.624(b) are slightly different than operators with ETOPS approvals
granted earlier than 2007 may be familiar with. Up until 2007, the ETOPS weather requirements
at dispatch included an additional one-hour before and after the intended time of landing. The
new requirements are the time period of intended use, without the additional 1 hour pads. A
graphical depiction of how the new Period of Validity for an ETOPS Alternate is determined is
shown in Figure 5.5.
PAGE 5.10
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
REV 2
March 6, 2009
OPERATIONAL GUIDELINES AND METHODS
SECTION 5 – ETOPS ROUTE PLANNING – DAY-TO-DAY DISPATCH REQUIREMENTS
5.3.2.2 ETOPS Weather Period of Validity
ALTERNATE
AIRPORT A
DEPARTURE
AIRPORT
ETP 2
DESTINATION
AIRPORT
ETP 1
ALTERNATE
AIRPORT C
ALTERNATE
AIRPORT B
Estimated flight time from:
Departure Airport to ETP1 = T1
ETP1 To Alternate B = TA1
Departure Airport to ETP2 = T2
ETP2 To Alternate B = TA2
Departure Time = DT
Airport B Period of Validity Start:
DT + T1 + TA1
Airport B Period of Validity End:
DT + T2 + TA2
Figure 5.5 ETOPS Alternate Weather – Period of Validity
The Period of Validity for each nominated ETOPS Alternate Airport is then used in the
evaluation of the forecast weather conditions to determine if the airport can listed as an ETOPS
Alternate for that flight. The Period of Validity for each ETOPS Alternate is typically listed in
the Computer Flight Plan for easy reference by the dispatcher and flight crew, as discussed in
Section 5.7.2.3
5.3.2.3
Determining ETOPS Weather Minima
The ETOPS Alternate weather minima requirements are published in paragraph 303.c(5) of AC
120-42B and are reproduced here in Table 5A. The Minima calculated in accordance with Table
5A would be applicable to all alternate airports that are listed in the operator’s OpSpecs.
However, the four footnotes are applicable to the determination of weather minima for ETOPS
Alternates only.
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Table 5A
Alternate Airport IFR Weather
Alternate Airport IFR
Weather Minimum Ceiling2 Minimum Visibility3
Approach Facility
Configuration1
For airports with at least one Add 400 ft to the MDA(H)
operational navigational
or DA(H), as applicable.
facility providing a straightin non-precision approach
procedure, or Category I
precision approach, or, when
applicable, a circling
maneuver from an instrument
approach procedure.
Add 1 sm (1600m) to the landing
minimum.
For airports with at least two
operational navigational
facilities, each providing a
straight-in approach
procedure to different
suitable runways.
Add 200 ft to the higher
DA(H) or MDA(H) of the
two approaches used.
Add &frac12; sm (800m)4 to the higher
authorized landing minimum of
the two approaches used.
One useable authorized
Category II ILS IAP.
300 feet
3/4 sm (1200 m) or RVR 4000
(1200 m)
One useable authorized
Category III ILS Instrument
Approach Procedure (IAP).
200 feet
1/2 sm (800 m)4 or RVR 1800 feet
(550 m)
NOTE:
1 When determining the usability of an IAP, wind plus gust must be forecast to be within operating limits, including
reduced visibility limits, and should be within the manufacturer’s maximum demonstrated crosswind value.
2 Conditional forecast elements need not be considered, except that a PROB40 or TEMPO condition below the
lowest applicable operating minima must be taken into account.
3 When dispatching under the provisions of the MEL, those MEL limitations affecting instrument approach minima
must be considered in determining ETOPS alternate minima.
4 For operations outside United States, because of variations in the international metric weather forecasting
standards, 700m may be used in lieu of 800m.
Table 5A ETOPS Alternate Weather Minima
Operators with ETOPS Approvals that pre-date the 2007 ETOPS rules will notice that there are
differences in the way that ETOPS minima are determined under the new FAA ETOPS rules.
Existing ETOPS operators are encouraged to review their company’s ETOPS Alternate minima
for consistency with the data in Table 5A.
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Hi-lights of the differences are:
1. The ETOPS minima are generally determined by adding an increment to the normal
operating minima for a given approach. The “minimum value” that was in the old
methodology is no longer used.
2. The ETOPS minima are a function of the number of instrument approaches under the
new rules, where the old rules required precision approaches.
3. The new ETOPS rules do not require separate landing surfaces to apply the “at least
two operational navigational facilities” minima criteria.
4. ETOPS minima for low visibility approaches (CAT II/III) are now specified as
minimum values. Separate operator approvals are required for CAT II/III operations.
5. At the time of dispatch, forecast crosswind limits, including gusts, must now be within
the manufacturer’s maximum demonstrated value.
6. Conditional elements in a forecast less than PROB40 do not need to be considered in
determining the ETOPS minima under the new rule. PROB40 and TEMPO elements
below the lowest applicable operating minima must be accounted for.
7. Although not a new requirement, operators are reminded that the planned use of
instrument approaches must be consistent with the dispatch configuration of the
airplane. MEL items affecting instrument approach capability must be considered
when determining ETOPS minima.
8. Some airports outside the US may routinely use 700 meters as a reporting value instead
of the standard meteorological conversion used in the US of 800 meters equivalent to &frac12;
sm. In those instances, operators are authorized to treat the 700m report as &frac12; sm.
Although the minima in Table 5A do not contain options for GPS / RNAV approaches, operators
wishing to utilize GPS / RNAV approaches at potential ETOPS Alternate airports can request
this separate authorization from the FAA and they will be added to their OpsSpecs. As is noted
in paragraph 303.c(5) of AC 120-42B, appropriate ETOPS Alternate minima for these
approaches will be determined by the Director, Flight Standards Service. It is also pointed out in
AC 120-42B that the minima in Table 5A do not apply to the origin or destination airport for an
ETOPS flight unless they are also being listed as ETOPS Alternates for that specific flight. For
many ETOPS flights, the origin and/or destination airports are a significant distance from the
ETOPS entry or exit points and would therefore not normally be listed as ETOPS Alternates.
5.3.2.4
Example of an ETOPS Alternate Airport Weather Forecast
An example of a weather forecast for a typical North Atlantic ETOPS Alternate Airport (St.
Johns CYYT) with an approaching winter storm is shown in Table 5B. CYYT has three
Category 1 ILS approaches so the basic ETOPS minima from Table 5A are 400 ft and 1 sm.
CYYT also has one Category 2 ILS approach. Operators that are approved for Category 2 Low
Visibility Approaches at CYYT would have ETOPS minima of 300 ft and visibility of RVR40.
Examination of the Terminal Area Forecast (TAF) for CYYT shows that weather conditions will
be deteriorating. If the Period of Validity for CYYT extended past 2000Z on the 22nd, the
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operator would need to have a Category 2 Low Visibility authorization to use CYYT. And from
0900Z to 1200Z on the 23rd, the forecast visibility is below Cat 2 minima, so a different ETOPS
Alternate would need to be nominated for this flight.
TAF CYYT 221138Z 2212/2312 28010KT P6SM FEW020 TEMPO 2212/2214 P6SM
-SHSN BKN020 FM221400 21012G22KT P6SM BKN025 TEMPO 2214/2217 5SM
-SHSN BKN020 FM221700 24015G25KT 6SM -SHSN OVC025 TEMPO 2217/2304 2SM
-SHSN BKN012 OVC025 PROB40 2220/2304 3/4SM -SHSN BLSN VV008 FM230400
24012G22KT 2SM -SN BKN008 OVC015 TEMPO 2304/2309 1SM -SHSN BKN004
OVC015 PROB40 2304/2309 3/4SM -SHSN BLSN VV004 FM230900 25018G28KT
2SM -SN OVC010 TEMPO 2309/2312 1 1/2SM -SHSN BKN004 OVC012 PROB40
2309/2312 25020G30KT 1/8SM SN BLSN VV003 RMK NXT FCST BY 221800Z=
Table 5B Typical ETOPS Alternate Weather Forecast
5.3.2.5. ETOPS Alternate Airport Requirements While Enroute
The second ETOPS Alternate weather requirement in 121.624, which deals with the weather
requirements after the flight is enroute, is repeated below:
&sect; 121.624 ETOPS Alternate Airports
(c) Once a flight is en route, the weather conditions at each ETOPS Alternate
Airport must meet the requirements of &sect; 121.631 (c).
The relevant requirements of 121.631, which are repeated below, refer to the conduct
of an ETOPS flight prior to reaching the ETOPS portion of the flight.
&sect; 121.631 Original dispatch or flight release, redispatch or amendment of
dispatch or flight release.
(c) No person may allow a flight to continue beyond the ETOPS Entry Point
unless—
(1) Except as provided in paragraph (d) of this section, the weather
conditions at each ETOPS Alternate Airport required by &sect; 121.624 are
forecast to be at or above the operating minima for that airport in the
certificate holder’s operations specifications when it might be used (from
the earliest to the latest possible landing time); and
(2) All ETOPS Alternate Airports within the authorized ETOPS maximum
diversion time are reviewed and the flight crew advised of any changes in
conditions that have occurred since dispatch.
(d) If paragraph (c)(1) of this section cannot be met for a specific airport, the
dispatch or flight release may be amended to add an ETOPS Alternate Airport
within the maximum ETOPS diversion time that could be authorized for that
flight with weather conditions at or above operating minima.
The “operating minima” referred to in 121.631(c) are the normal published landing minima for
that airport. Paragraph 303.d of AC 120-42B also provides additional guidance on the enroute
requirements for an ETOPS Alternate Airport. Throughout an ETOPS flight, the pilot and
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dispatcher/flight planner should monitor the status of the airports that are designated as ETOPS
Alternates for that flight as well as other airports along the route of flight that could be used for a
potential diversion. This would include not only the weather conditions, but also the availability
of emergency response equipment, approach aids, navigation facilities, and/or airport
infrastructure. The pilot should be notified of any conditions that would preclude a safe
approach and landing at a designated ETOPS Alternate as well as any improvement in conditions
that would allow the use of an airport that may have been below operating minima at dispatch.
Referring again to weather forecast for CYYT in Table 5B, the conditions prior to 2000Z are
forecast to be above the basic required ETOPS Minima. If the Period of Validity for a given
flight was from 1600Z to 1900Z on the 22nd, CYYT would qualify at dispatch for use as one of
the ETOPS Alternates for that flight. However, after the flight has departed, dispatch personnel
should continue to monitor the weather at CYYT as later forecasts are issued, especially in light
of the forecast deteriorating conditions. Dispatch personnel and flight crew should also monitor
forecast conditions at nearby adequate airports that might be used if a diversion should become
necessary.
If an ETOPS Alternate should become unusable prior to the flight reaching the ETOPS Entry
Point, another ETOPS Alternate can be nominated. The maximum diversion time, determined
by the newly selected ETOPS Alternate, must not exceed the authorized ETOPS Maximum
Diversion Time listed in the operator’s OpSpec (for that airplane and operating area) that could
have been applied at the original dispatch.
Specific regulatory requirements are not stated for ETOPS Alternates once a flight that has
progressed beyond the ETOPS Entry Point. However guidance is provided in paragraph 303.d.
of AC 120-42B, where it states that a flight is not required to turn back once it has gone beyond
the ETOPS Entry Point if an ETOPS Alternate becomes unavailable for use. The pilot and
dispatcher, if appropriate, will exercise judgment in deciding the safest course of action. This
may be a turn back, re-routing to allow the use of another ETOPS Alternate, or continuing on the
planned route of flight.
5.4
Airplane Performance Data
An ETOPS operator is required by FAR &sect;121.135 and &sect;303 of AC120-42B to provide the flight
crew and dispatch personnel with sufficient airplane performance data to support all phases of an
ETOPS flight. That would include data to determine the fuel requirements and any performance
limitations that could affect potential diversions on an ETOPS flight. Operator’s of Boeing
airplanes can access such data for use in their Flight Crew Operations Manuals (FCOM), or the
equivalent, as tables or graphs from the Boeing Flight Planning and Performance Manual
(FPPM) or from Boeing Performance Software such as the Performance Engineer Tool (PET).
As of early 2009, Boeing is also in the process of incorporating a limited set of ETOPS Critical
Fuel information in the Performance Dispatch (PD) section of the Boeing Flight Crew
Operations Manual.
In actual practice however, flight crews and dispatchers will rarely if ever use performance
documents such as this to determine the ETOPS diversion fuel required for a given flight.
Instead, this is typically accomplished by reference to the ETOPS data summaries in a typical
ETOPS Computer Flight Plan (CFP). Many variations of data presentation in the CFP are
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employed by different operators, but they all convey the essential information of “how much fuel
is needed to divert to the nearest two airports from an ETP and how much fuel is planned to be
on board at the ETP”. Additional discussion on the presentation of ETOPS data in the CFP are
contained in Section 5.7.
The intent of the performance data requirement has not changed since the original ETOPS
guidance published in 1985 in AC120-42A, but a slight change in the wording is worth pointing
out at this time. The original 1985 requirement given in AC120-42A stated that one purpose of
this data was to support the Area of Operation Calculation, which unfortunately, many operators
have interpreted over the years to mean they had to include the Boeing Area of Operations and
Diversion Distance table (Table 4H) in their flight crew operations manuals. That was never the
intent of the 1985 statement nor is it the intention of the 2007 ETOPS rules which do not include
this phase. As was discussed in Section 4.2.3.2, the Area of Operations and Driftdown Distance
Table is only used by the operator during the application phase of their ETOPS program. Once
an Area of Operation Distance and Speed are approved by the operator’s regulatory authority, it
is fixed for that airframe/engine combination and possibly the geographic area and/or specific
routes where it will be used. The operator’s Approved Area of Operation does not change from
day to day. What is required is that the flightcrew must be able to verify that their planned route
of flight remains within the Approved Area of Operation for that specific flight, referring to the
circles drawn around the ETOPS Alternate Airport listed in the Dispatch Release, and that the
total fuel at dispatch is sufficient to complete any ETOPS diversions, should they become
necessary.
This typically requires a good working knowledge of the operator's Approved Maximum
Diversion Distance, the operator’s ETOPS Diversion Procedures and the Company 1-EngineInoperative Speed. Familiarity with the operator’s ETOPS Computer Flight Plan, and the
operator’s list of Approved Adequate Alternate Airports is also required. The Computer Flight
Plan is the primary source for much of this information but there are other sources. The
confirmation that the planned route of flight is within the Area of Operation is most easily
accomplished using either custom Oceanic Plotting charts or standard Enroute Navigation charts
that are provided to the flightcrew during the dispatch briefing. The use of these plotting charts
is further discussed in Section 5.8. Using such plotting charts is highly recommended for all
flights conducted using Long Range Navigation procedures and for all ETOPS flights.
5.5
Fuel and Oil Supplies
When an ETOPS flight is dispatched, is must carry sufficient fuel and oil to meet the normal
requirements of FAR &sect;121.645, and any additional fuel that may be required to meet the ETOPS
Critical Fuel Reserves (CFR) requirements of &sect;121.646.
This requirement also applies to all Polar Operations. In the following discussions, wherever the
term ETOPS fuel, or ETOPS CFR is used, it is applicable to both ETOPS and Polar operations.
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5.5.1
ETOPS Fuel Requirements
The ETOPS fuel must be calculated for a diversion to each ETOPS Alternate Airport from its
appropriate ETP, and the highest fuel requirement becomes the ETOPS Critical Fuel Required
(CFR) for the flight. The ETOPS fuel must be determined for each of the following three
scenarios:
1. Fuel sufficient to fly to the closest ETOPS Alternate Airports assuming a rapid
decompression at the applicable equal time point followed by descent to a safe altitude in
compliance with the oxygen supply requirements of &sect;121.333;
2. Fuel sufficient to fly to the closest ETOPS Alternate Airports (at the one-engineinoperative cruise speed) assuming a rapid decompression and a simultaneous engine
failure at the applicable equal time point followed by descent to a safe altitude in
compliance with the oxygen requirements of &sect;121.133; or
3. Fuel sufficient to fly to the closest ETOPS Alternate Airports (at the one engine
inoperative cruise speed) assuming an engine failure at applicable equal time point
followed by descent to the one engine inoperative cruise altitude.
Each of the fuel calculations for these three scenarios must include the following considerations:
1. Fuel to account for errors in wind forecasting. The operator must adjust the actual
forecast wind speed by 5% (resulting in an increase in headwind or a decrease in
tailwind) to account for any potential errors in wind forecasting. If the operator is not
using the actual forecast wind based on a wind model accepted by the FAA, the airplane
must carry additional fuel equal to 5% of the diversion fuel, as reserve fuel to allow for
errors in wind data.
2. Fuel to account for icing. After correcting the diversion fuel for wind errors, the
operator must include the greater of the following amounts of fuel in anticipation of
possible icing during the diversion:
A. Fuel that would be burned as a result of airframe icing during 10 percent of the
time icing is forecast (including the fuel used by engine and wing anti-ice during this
period).
B. Fuel that would be used for engine anti-ice, and if appropriate wing anti-ice, for
the entire time during which icing is forecast.
Further discussion on Enroute Icing Forecasts is provided in Section 5.5.1.1
3. Fuel to account for engine and airframe deterioration. After correcting the diversion
fuel for wind errors, the diversion fuel calculation must be increase by 5% to account for
deterioration in cruise fuel burn performance. However, if the certificate holder has a
program to monitor airplane in-service deterioration to cruise fuel burn performance, and
if the operator’s fuel planning for all phases of its operation include their measured fuel
burn performance correction, then no further correction is required.
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4. Fuel to account for holding, approach, and landing. The airplane must carry fuel
sufficient to hold at 1500 feet above field elevation for 15 minutes upon reaching an
ETOPS Alternate Airport and then conduct an instrument approach and land.
5. Fuel to account for APU use. If an APU is a required power source to meet ETOPS
requirements, the certificate holder must account for its fuel consumption during the
appropriate phases of flight.
6. The effects of required navigational accuracy.
7. Any known Air Traffic Control (ATC) constraints.
5.5.1.1 Enroute Icing Forecast Data
Operators can obtain forecasts of icing conditions from most flight planning services and/or
directly from weather providers such as the U.S. National Weather Service and the U.K.
Meteorological Office. Depending on the source, the forecasts may be available in a graphical
form which will facilitate the direct comparison with potential enroute diversion tracks. Figure
5.6 is an example of a 12-hour Icing Forecast on the North Atlantic at FL100, overlaid on a route
from KJFK to EGLL. The solid Blue line is the flight track and the light Green lines are the
Eastbound NAT tracks. This flight is along Track X, near the center of the NAT tracks.
Figure 5.6 North Atlantic Graphical Icing Forecast
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The ETOPS Alternate Airports used are St. Johns (CYYT), Lages (LPLA), and Shannon
(EINN). The Green, Yellow, and Red shapes in Figure 5.6 indicate the predicted intensity of
icing, with Green being “Trace to Light”; Yellow being “Light to Moderate”; and Red being
“Moderate to Severe”. The ETOPS Diversion Tracks are shown as dashed RED lines from the
two ETPs to the relevant ETOPS Alternate Airports.
It is the task of the dispatcher to determine the percentage of each diversion leg that has a
potential icing encounter, and then input this percentage into the flight planning system in order
to determine the icing penalty to be applied.
The diversion back to CYYT from the first ETP is essentially free of icing, but CYYT itself may
have icing conditions that would affect any holding maneuvers. The diversion tracks to LPLA,
both from ETP 1 and ETP2 indicate approximately 50% of the diversion track may encounter
icing. The diversion from ETP2 to EINN shows a lesser icing extent, perhaps 15%.
Having determined a percentage icing forecast for each diversion leg, the dispatcher then must
enter this information into the flight planning system to have the icing penalties computed for
each leg.
The determination of whether to use the Engine and Wing TAI penalty for 100% of the icing
forecast time, or the combined TAI plus Ice Accumulation Drag on the unheated surfaces for
10% of the icing forecast time may be accomplished by examining the airplanes performance
data for the operators selected diversion speed. If the combined TAI plus Ice Drag penalty is less
than 10 times the TAI penalty alone, then the TAI penalty for 100 % of the icing encounter will
always be larger than the 10% of the combined TAI plus Ice Drag penalty. For example at 320
KIAS, the Engine and Wing TAI might have a 3% fuel burn penalty. If the combined TAI plus
Ice Drag penalty at 320 KIAS is less than a 30% fuel burn penalty, then the most restrictive
penalty will always be the Engine and Wing TAI for 100% of the icing forecast time. This
comparison would need to be made for the All-Engine LRC Decompression, 1-Engine-Out
Decompression, and the 1-Engine-Out Driftdown condition. For a given airframe / engine
combination and speed selection, once this relationship has been determined, the flight planning
system would be set to always calculate the penalty based on the most conservative penalty.
5.5.2
ETOPS Engine and APU Oil Requirements
As a part of the ETOPS dispatch process, the operator is required to perform a number of tasks
which are maintenance oriented, but should be considered in discussing the dispatch
requirements for an ETOPS flight. One of the tasks specifically called out in FAR &sect;121.374 is
on oil consumption monitoring program. A check of the engine and APU oil quantity is
conducted prior to an ETOPS flight during the ETOPS Pre-departure Service Check. Volume II
of the Boeing ETOPS Guide series, titled Maintenance Program Guidelines, contains
recommendations on how to establish an oil consumption monitoring program that complies with
the requirements of &sect;121.374. Based on this program, sufficient oil must be on board to cover
any eventualities pertaining to ETOPS, including operation of the APU, as outlined in section 4.4
of Volume II.
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5.6
Additional Dispatch Considerations for Polar Areas
5.6.1
Space Weather
Today’s long range aircraft have opened up increasing use of non-stop service between many
cities in the world via routes across the North Polar area of the globe. On the other side of the
world, South Polar routes have the potential of revolutionizing routes between South America,
Australia, and Africa. The new FAA ETOPS rules include additional requirements for these
Polar Operations, which operators will need to include in their dispatch process for Polar flights.
The effects of space weather forecasts are one of the items that must be reviewed before a Polar
flight can be safely executed.
A treatise on space weather is beyond the scope of this document, but as a simplified
explanation, space weather is a complex interaction of the Earth’s atmosphere with the high
energy particles and radiation emitted continually by the Sun and other sources in our galaxy. In
a manner analogous to the thunderstorms we are all familiar with, space weather can also exhibit
significant “bursts” of activity as a result of storms, or “flares” that occur on the Sun. When
Sun’s energy impacts the earth’s atmosphere and magnetic field, it can produce a number of
phenomena that are of direct interest to commercial aviation, especially when solar flares or
other disturbances on the Sun create geomagnetic storms in the upper regions of the earth’s
atmosphere. The effects of such an event is depicted in the Figure 5.7
Figure 5.7 Sun-Earth Space Weather Interaction
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Solar weather typically follows an approximate 11 year cycle, as shown in Figure 5.8. The
current cycle is at a minimum and the projection for the next cycle is indicated as a “max”
estimate in Red, and a “Min” estimate in Green.
Figure 5.8 Solar Weather Cycles
It has been recognized for many years that exposure to high levels of radiation and other forms
of solar energy can have serious repercussions for human health such as birth defects and cancer.
Normally, various layers of the earth’s atmosphere (Ionosphere, Ozone layer etc.) react with the
incoming energy and radiation, minimizing to some extent, the amount of harmful energy the
reaches the surface of the Earth. However, this blocking effect decreases the further from the
surface you get. As a result, aircraft operating at high altitudes are exposed to higher than
normal doses. High energy particles are also directed back to earth along the distorted magnetic
field lines into the Polar Areas, so that flights in the Polar regions may have higher exposure.
The FAA requires operator’s to provide a plan for mitigating crew exposure to the effects of
solar flare activity at the altitudes and latitudes expected in such operations for all flights that
traverse the Polar Regions. There is advisory material already available to set up a predictive
system for measuring solar flare activity. AC 120–61A, Crewmember Training on In-Flight
Radiation Exposure, is an excellent resource for the operator to consult in developing a space
weather program as well as the required training programs for flight crew, dispatchers, and flight
attendants.
Space weather events such Solar Flares also produce distortions in the upper atmosphere that
cause radio transmission difficulties and may also affect the accuracy of satellite navigation
signals. HF radio communication can be severely degraded for periods of a few hours to several
days, depending on the severity of the magnetic disturbances. It should be noted that these poor
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HF reception events are not restricted to Polar areas. The sunlit side of the earth, especially near
the equator, is frequently affected as well. Operator’s are encouraged to develop dispatch
processes that include evaluation of possible radio and navigation interference due to space
weather phenomena. There are many commercial sources of space weather induced
communications forecasts available to the aviation community, including most computer flight
plan vendors.
Many scientific organizations are studying the space weather phenomena and are working
towards establishing standardized methods of disseminating space weather warnings to the
aviation community. Operators that are conducting or are considering Polar operations are
encouraged to participate in these studies. Additional information on space weather can be
obtained from the NOAA Space Environment Center at http://www.swpc.noaa.gov/ .
5.6.2
Fuel Freeze Prevention Strategy
Whenever jet aircraft operate at high altitudes, the potential exists to encounter cold air masses
that can cause fuel in the wing tanks to cool to the freezing point. This potential is increased by
long flight duration and by operations where the likelihood of encountering very cold
temperatures is high. The Polar Areas of operation fit this description. Flights times of 15 hours
or more are common on Polar routes and outside air temperatures below -65&ordm;C, either in the
Polar areas themselves, or more likely along the routes into and out of the Polar areas, are not
that uncommon. As a result, the FAA included a requirement for operator’s of polar flights to
have a fuel-freeze prevention strategy as well as procedures for inflight monitoring of fuel
temperature.
Some background facts on cold fuel are necessary to establish a common starting point for this
discussion. The fuel freezing point is the temperature at which wax crystals, (formed in jet fuel
as it cools), completely disappear when warmed. This should not be confused with the fuel
becoming cloudy upon cooling. This condition is often the result of dissolved water in the fuel
freezing to form very fine suspended ice crystals. Aircraft fuel systems are designed to handle
water ice crystals safely. It should be noted that the fuel freezing point is not the temperature
limit that dictates flow to the boost pumps. This limit temperature is referred to as the pour-point
temperature.
The critical condition of cold fuel in an airplane fuel tank is the ability of the fuel to flow toward
and into the boost pump inlets. In its travel to the boost pump inlets, fuel must flow through
small flapper valves located on solid tank ribs used to control fuel slosh. These flapper valve are
next to the bottom wing skin. The ability of the fuel to flow through the tank to the boost pump
inlets depends on the pour point of the fuel, defined as the lowest temperature at which the fuel
still flows before setting up into a semi-rigid state. Generally, the pour point temperature is
about 6&deg;C lower than the fuel freezing point. However, the exact relationship between freezing
point and pour point depends on the source of the crude oil and the refining processes.
The two most common jet fuel grades used are Jet A and Jet A-1. The specification freezing
point for Jet A is -40&deg;C and for Jet A-1 it is -47&ordm;C. Most of the automatic fuel temperature
warning indications on modern jet transports conservatively use the freezing point for Jet A as
the default setting. A “FUEL TEMP LOW” message, or something equivalent, is displayed to
the crew when the fuel temperature reaches 3&ordm;C above the fuel freezing point. On some later
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models, the fuel freezing point and/or the alert temperature can be set by the flight crew as a part
of their pre-flight cockpit procedures.
For flights where fuel freezing is a concern, measuring the actual freezing point of the fuel being
uplifted can be a valuable element of the flight planning process. In general, actual fuel freezing
points tend to be about 4&deg;C below the specification maximum requirement. Details on
measuring freezing point when fuel is being uplifted are available through Boeing’s Customer
Support organization.
However, determining the actual freezing point of the fuel in the tank is not quite as simple when
the tank contains fuel with a different freezing point than the fuel that is currently being uplifted.
Refueling to capacity with Jet A-1 fuel when the prior flight segment was with Jet A will not
proportionately improve freezing point. For example, a fuel blend of 25% or more of Jet A with
75% or less Jet A-1 will have a blend freezing point not much better than Jet A. Boeing advises
that a conservative approach be used with regard to freezing point of blends of fuels. Using the
highest freezing point of the fuels being blended is the preferred method. As an alternative to
determining the freezing point of the blended fuel load, Boeing suggests using the highest
freezing point of the fuel used in last three fuel uplifts. For example, if Jet A-1 was used in three
consecutive refuelings, then a -47&deg;C freezing point may be used. If fuel freezing point is
projected to be critical for the next flight segment, Boeing advises transfer of wing tank fuel to
the center wing tank before refueling. Then the freezing point of the fuel being uplifted can be
used for that flight segment.
As noted in paragraph 603.b(3) of AC120-42B, if an operator elects to use fuel freeze point
temperatures based on actual measurements of uploaded fuel in lieu of using the standard
minimum fuel freeze temperatures for the specific type of fuel being used, the operator’s Fuel
Freeze Prevention Strategy Program must be approved by the FAA. The certificate holder
should have procedures established that require coordination between maintenance, dispatch, and
assigned flight crewmembers to convey the determined fuel freeze temperature of the fuel load
on board the airplane
Flight crews on polar routes must be knowledgeable about fuel freezing points and the operator’s
Fuel Freeze Prevention Strategy. Flight crews must be cognizant of the en route fuel temperature
and the possible need for corrective action to ensure continued safe operations. If a low fuel
temperature indication such as the &quot;FUEL TEMP LOW&quot; message displays, it will be necessary
to increase the fuel tank temperature. This can be accomplished by increasing TAT in one of
three ways:
1) Flying around the cold air,
2) Descending to a lower, warmer altitude, or
3) Increasing aircraft speed to increase aerodynamic warming.
In extreme cases it may be necessary to do all three. However, all three of these techniques
increase fuel consumption, possibly to the point where a landing for additional fuel becomes
necessary. In consultation with dispatch and Air Traffic Control, the flight crew must decide on
a plan of action. Deviating to warmer air is the first priority. If possible the action should
include a change in flight plan to where warmer air can be expected and a descent in altitude. In
most cases, the required descent would be within 3,000 to 5,000 feet below optimum altitude. In
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the more severe cases a descent to 25,000 feet might be required. If possible, speed should be
increased, which will slow the rate of decline in fuel temperature. An increase of 0.01 Mach will
result in an increase of 0.5 to 0.7&deg;C in TAT. It will take 15 minutes to one hour to stabilize the
fuel temperature. The rate of cooling of the fuel is approximately 3&deg;C per hour. A maximum of
12&deg;C per hour is possible under the most extreme cold day conditions.
An essential element of a good Fuel Freeze Prevention Strategy is to avoid areas of extreme cold
air, whenever practical, thereby minimizing the possibility of the flight crew having to perform
any of the preceding maneuvers. Some operators include a matrix of forecast wind / temperature
from FL230 to FL450 to aid the dispatcher in forming a vertical view of the anticipated cold air
mass. Boeing has addressed this issue by developing a fuel temperature prediction program
(FTPP) to assist operators in assessing fuel freezing point concerns during the flight planning
process. The program is intended to interface with or be incorporated in an airline's flight
planning system. FTPP has been calibrated with flight test data obtained by Boeing and several
airlines. The data are based on fuel temperature indicated by the fuel tank temperature probe.
Details on the FTPP are available through Boeing’s Flight Operations Engineering organization
at: flightops.engineering@boeing.com .
5.7
The ETOPS Computer Flight Plan
5.7.1
Producing the ETOPS Computer Flight Plan
The process that a dispatcher / flight follower must complete to obtain an ETOPS flight plan will
vary significantly depending on the sophistication of the airline’s dispatch process. The latest
generation of ETOPS flight planning engines implemented by many flight plan vendors can
automate so many of the manual tasks that were performed by dispatchers in 1985 that it is not
practical to attempt a step by step description here. However, the overall concepts will be
discussed in order to more fully understand what the operator should expect to see in a good
ETOPS CFP.
First, operator’s will typically need to provide the particulars of their ETOPS Approval, (such as
their Maximum Authorized Diversion Time, Authorized One-Engine-Out Diversion Speed), as
well as their aircraft’s performance characteristics that are specific to ETOPS. If the flight plan
engine can perform automatic ETOPS Alternate selection functions, the operator’s list of
Approved Adequate Airports will need to be provided as well. Many flight planning programs in
use today still require the dispatcher to submit proposed enroute alternate airports as part of the
flight plan request process.
The flight planning computers can then calculate a track that is optimized in accordance with
options that the dispatcher selects. Some flight planning engines may be capable of keeping the
flight track within the operator’s submitted Maximum Diversion Distance from the proposed
alternate airports. Other versions may require dispatchers to define “avoid” areas in order to
remain within their authorized Area of Operation.
If icing conditions are forecast along any of the potential diversion tracks, the dispatcher will
most likely have to make input selections to define the extent of the icing for each diversion leg
as was discussed in Section 5.5.1.1.
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The computer can then determine the ETP's for each ETOPS Alternate pair, adjusted for the
winds that are forecast, and will then calculate the ETOPS Critical Fuel Reserves from each ETP
to its associated ETOPS Alternate Airports.
5.7.2
General Features of an ETOPS Flight Plan
Whether an operator prepares their own ETOPS flight plans or if they are produced by a flight
planning service, it is the responsibility of the operator to insure that the final product conforms
to the relevant FAA regulations and their Operations Specification. FAR &sect;121.624 requires the
listing in the Dispatch / Flight Release of the ETOPS Alternate airports that are used for a given
ETOPS flight to establish the ETOPS Area of Operation, the Equal Time Points, and the
associated Critical Fuel Scenario. FAR &sect;121.687 and &sect;121.689 also require that the Dispatch /
Flight Release contain a statement of the ETOPS Diversion Time under which the flight has been
Dispatched / Released. Compliance with these requirements is typically accomplished by a
banner at the beginning of the CFP and is repeated near where the Captain signs the Dispatch /
Flight Release.
An example banner for a 180-Minute ETOPS plan would read as follows:
///// THIS FLIGHT PLAN COMPLIES WITH THE 180 MIN ETOPS RULE /////
The practical application of the requirements stated in FAR &sect;121.135 and paragraph 303.a of
AC120-42B, namely to provide the flight crew and dispatch personnel with sufficient airplane
performance data to support all phases of an ETOPS flight, is typically demonstrated through a
satisfactorily formatted Computer Flight Plan (CFP). The CFP will typically include the ETOPS
Alternate Airports and their associated ETP locations, which the flight crew can use in
conjunction with an Enroute Plotting chart to define the Area of Operation for that flight. It will
also list the ETOPS Critical Fuel Requirements at each ETP and provide a simple method for
flight crews to verify that the planned dispatch fuel load will satisfy all destination and possible
diversion scenarios. A good CFP will also facilitate enroute monitoring of fuel usage.
Literally hundreds of different ETOPS flight plan formats have been developed by individual
airlines around the world that meet their specific needs. Some of the more common elements
will be discussed in the next section.
5.7.2.1 ETP Summary Data
One of the basic elements of an ETOPS flight plan that is common to virtually all operator
formats, is the ETP Summary, which is a summary of the most the important parameters
regarding the ETOPS diversion fuel at each ETP. It will usually include the Lat/Long location of
the ETP; a comparison of the ETOPS diversion fuel required (CFR) to the planned fuel-on-board
(FOB); the enroute time to the ETP; and the expected diversion time from the ETP to the
alternate airports. This block of summary data should also identify the most critical ETP in
terms of diversion fuel required. This type of summary data is a very useful aid for the
dispatcher and the flight crew in performing their checks of the flight plan. An extract from a
typical ETP summary is shown in Table 5C. In a complete ETP summary, each ETP will have
its own line of data. Only ETP3 is shown in Table 5C. By referring to the backlit numbers that
correspond to the explanations in the LEGEND, the reader can identify the various parts of the
ETP Summary.
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1 0 MOST CRITICAL FUEL SCENARIO AT : ETP 3 FUEL EXCESS OF 08736 KGS
TIME TO
3 DIST
4 W/C*
5 CFR* 6 FOB
7 EXC* 8 ETP /9 ALT*
1 ETP3 FIMP/FADN 1126/1093 M002/M012 028988 037724 008736 10.54/03.07
2 S38186 E050534
LEGEND
1
ETP identifier and the ETOPS Alternate Airports associated with the ETP
ETP3 FIMP (Mauritius)/FADN (Durban)
2 ETP location in Lat/Long
S38&ordm; 18.6’ E050&ordm;53.4’
3 Distance from the ETP to each of the associated ETOPS Alternates
D i s t a n c e t o F I M P = 1126nm /Distance to FADN=1093nm
4 Average Wind Components for the diversion to the associated ETOPS Alternates
Avg W/C=2 kts HW to FIMP / Avg W/C=12 kts HW to FADN
5 The largest ETOPS Critical Fuel Required (CFR) at the ETP
E T O P S C r i t i c a l F u e l R e q u i r e d = 28988 kg
6 Planned Fuel-on-Board at the ETP
P l a n n e d F O B = 37724 kg
7 Planned Fuel in excess of the CFR (FOB minus CFR)
P l a n n e d F u e l e x c e e d s t h e E T O P S C F R b y 8736 kg
8 Total enroute time from takeoff to the ETP
T i m e t o E T P 3 = 10hr 54min
9 Time from the ETP to the Alternate Airport
T i m e t o A l t e r n a t e A i r p o r t = 03hr 07min
10 Identify the ETP at which the ETOPS CFR is the closest to the Planned FOB and the fuel
quantity in excess of the CFR fuel.
M o s t C r i t i c a l S c e n a r i o i s a t E T P 3 : F O B e x c e e d s C F R f u e l b y 8736 kg
*NOTE: For numbers 4 5 7 &amp; 9 , t h e v a l u e s r e p o r t e d a r e f o r t h e
most critical (in terms of fuel required) of the three Critical Fuel
Scenarios at that ETP (2 Decompressions and 1 Driftdown)
Table 5C
Typical ETP Summary
Operators around the world have adopted different strategies for how to handle the case where
the ETOPS Critical Fuel Required exceeds the Planned Fuel-On-Board at an ETP. In the
example above, there is an Excess of 8736 kg at the most limiting ETP. However, if the ETOPS
CFR had been 038500 kg, there would have been a Deficit of 776 kg. Some operators would
show the “Excess” as a negative number, with a note that the ETOPS CFR exceeds the Planned
Fuel Available. This would require the dispatcher to enter another flight plan request with an
additional 900kg or more of fuel as “EXTRA”.
The majority of operator’s CFP formats will not allow a negative value to be printed in the
“EXCESS” column. They have the flight plan engine automatically recalculate the fuel uplift
required to arrive at the Critical ETP with the required CFR fuel intact. The resulting EXCESS
is Zero since the CFR = FOB. The additional fuel uplift is then listed in the Fuel and Limit
Weights section of the CFP as “ETOPS ADD” or some equivalent identifier.
Operator’s should be aware that if the departure fuel load is exactly sufficient to arrive at the
Critical ETP with the CFR fuel quantity, any overburn prior to reaching the ETP will result in
less than the CFR quantity at the ETP. This is not in itself, considered justification for a
diversion, but the flight crew should carefully determine if the overburn is a reasonable result of
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wind errors or other plausible factors. If a fuel leak is suspected, a diversion may be the prudent
course of action.
It is worth pointing out that the above ETP Summary is independent of the Maximum ETOPS
Diversion Time that the flight is being dispatched under. The information and format presented
is as equally applicable to a 75-Minute ETOPS CFP as it would be to a 330-Minute ETOPS CFP.
This particular example happens to be taken from a Beyond-180-Minute ETOPS flight plan, and
as a result, it would also include an additional summary statement showing compliance with
&sect;121.633.b, as discussed next.
The New FAA ETOPS Rules require two additional pieces of information to be determined
during the dispatch process of a Beyond-180-Minute flight plan. The first, required by
121.633.b(1), is the Planned Diversion Time to the ETOPS Alternate Airports with All-Engines
operating and at an All-Engine cruise altitude and speed and corrected for forecast winds and
temperatures along the diversion route. This diversion time, must not exceed the published time
limit capacity of the airplane’s most limiting Cargo Fire Suppression System, minus 15 minutes.
The second condition is the Planned Diversion Time with one-engine-inoperative conducted at
the operator’s Approved One-Engine-Inoperative Speed, in a Driftdown maneuver to the
appropriate engine-out level-off altitude and onward cruise to the alternate. This time, corrected
for forecast winds and temperatures along the diversion track, must not exceed the published
time limit for the airplane’s other most limiting ETOPS Significant System, minus 15 minutes.
As noted in AC120-42B, these two time-limited system capacities are to be identified by the
manufacturer in the Configuration Maintenance Procedures (CMP), Aircraft Flight Manual
(AFM), or any other FAA-approved manufacturer’s document. Operators will need to input
these capacity time limits into their flight plan databases for each aircraft tail number.
Only Beyond-180-Minute flight plans would require the information that is shown in Table 5D.
TIME LIMITED SYSTEM COMPLIANCE SUMMARY
LONGEST ALL-ENGINE DIVERSION TIME IS 250 MINUTES FROM ETP2
CARGO FIRE SUPPRESSION CAPACITY MINUS 15 MIN IS 257 MINUTES
LONGEST ONE-ENGINE-OUT DRIFTDOWN DIVERSION TIME IS 292 MINUTES FROM ETP2
OTHER MOST TIME LIMITING SYSTEM TIME CAPACITY MINUS 15 MIN IS 330 MINUTES
Table 5D
Typical Beyond-180-Minute ETOPS
Diversion Time Limitation Compliance Statement
As was discussed in Section 4.6.2, that since the Time-Limited-Systems scenarios are performed
under different wind and temperature conditions than would exist at FL100 where the wind
corrected ETP for the Critical Fuel Scenario is typically calculated, the potential exists for two
more Equal Time Points being calculated for each ETOPS Alternate Airport pair. On a long
flight, with several ETOPS Alternates, it would be conceivable to have a dozen or more ETPs. It
was not the FAA’s intention to introduce multiple ETPs and they recognize the potential
confusion for the flightcrew at a point in a flight where workload is very high and timely
decision making is of the upmost importance. The solution to this issue is to use only the
traditional Decompression ETP, and calculate the diversion times from that point for the TimeLimited-System compliance check. The times in Table 5D were computed in this manner.
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5.7.2.2
Detail or “Extended Output” ETP Data
Some operators may include an additional Detail, or “Extended Output” ETP Data for each ETP
showing the buildup of the ETOPS fuel calculation. This detail ETP data is useful for dispatch
personnel to verify that the options they selected in submitting the flight plan request were
correctly calculated. However, some operators may determine that this level of detail is
inappropriate for flight crew use and therefore, it may not be included in the final flight plan
copies that are provided to the flight crew. An example of this “extended output” is shown in
Table 5E. By referring to the backlit numbers that correspond to the explanations in the
LEGEND, the reader can identify the various parts of the Detail Summary.
1
FIMP/FADN - EQUAL TIME POINT DATA – ETP3
DIVERSION SUMMARY
2 ETP LOCATION
S38 18.6 E050 53.4
3 GWT AT DIVERSION
251819
FOB
037724
DIVERSION AIRPORTS
FIMP
4 G/C DIST
1126
CRITICAL FUEL REQUIRED CALCULATION
5 FLIGHT CONDITION
DECOMP
DECOMP
DRIFT D
6 CONFIG
2 ENG.
1 ENG.
1 ENG.
7 SPEED
LRC
320
320
8 F.L.
100
100
180
9 AVG W/C
M002
M002
P002
1 0 ENROUTE TEMP
P002
P002
M010
1 1 AVG GWT
239784
238410
024194
1 2 TIME TO ALTERNATE
03.08
03.07
02.41
1 3 FORECAST ICING PCT
000000
000000
000020
1 4 CRUISE
023731
026476
020480
1 5 DESCENT
000363
000363
000450
1 6 HOLD
001563
001429
001429
1 7 APU
000000
000720
000660
1 8 ICING
000000
000000
000058
1 9 TOTAL
025657
028988
023077
FADN
1093
DECOMP
2 ENG.
LRC
100
M012
P005
239807
03.08
000000
023750
000363
001563
000000
000000
025676
DECOMP
1 ENG.
320
100
M012
P005
238455
03.07
000000
026461
000363
001429
000720
000000
028973
DRIFT D
1 ENG.
320
180
M018
M012
241117
02.45
000000
020668
000450
001429
000676
000000
023223
CRITICAL FUEL REQUIRED AT ETP 3
CFR
TIME
2 0 TOTAL
028988
03.07
2 1 FOB
037724
2 2 QTY DIFF.
008736
Table 5E Example Detailed ETP Data Buildup Presentation
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LEGEND
1 ETP identifier and the ETOPS Alternate Airports associated with the ETP
ETP3 FIMP (Mauritius)/FADN (Durban)
2 ETP location in Lat/Long
S38&ordm; 18.6’ E050&ordm;53.4’
3 Aircraft Gross Weight and Planned Fuel on Board at ETP3
GWT AT DIVERSION 251819 kg FOB 037724 kg
4 Distance from the ETP to each of the associated ETOPS Alternates
G r e a t C i r c l e D i s t a n c e t o F I M P = 1126nm /Distance to FADN=1093nm
5 Flight condition for Critical Fuel Scenario
DECOMP = Decompression DRIFT D = Driftdown
6 Engine Configuration for each critical fuel scenario
CONFIG 2 ENG. = ALL ENGINES OPERATING 1 ENG. = 1 ENGINE INOPERATIVE
7 Diversion Speed used for each critical fuel scenario
SPEED = LRC = Speed used for All-Eng Diversion Calculations
= 320 = Indicated Airspeed used for 1-Eng-Out Diversions Calc.
8 Flight Level for each critical fuel scenario
FL100 used for DECOMP scenarios FL180 used for Driftdown scenario
9 Average Wind Components for the diversion to the associated ETOPS Alternates
AVG W/C To FIMP = M002 at FL100 = P002 at FL180
AVG W/C To FADN = M012 at FL100 = M018 at FL180
1 0 A v e r a g e Enroute Temperature
TO FIMP = P002 at FL100 = P004 at FL180
TO FADN = M018 at FL100 = M012 at FL180
11 Average Gross Weight for each diversion leg
12 Diversion Time for each diversion leg
13 Percent of diversion distance that has icing forecast
FORECAST ICING 20% at FL180 TO FIMP ONLY All other legs do not forecast any icing.
14 Cruise Fuel Burn for each diversion leg
15 Descent Fuel Burn for each diversion leg
16 Holding Fuel Burn 15 Minutes at 1500’ AGL
17 APU Fuel Burn for 1-Eng-Inoperative diversion legs only
18 Icing Fuel on those diversion legs with forecast icing conditions
ICING FUEL = 000058 kg for the diversion to FIMP Forecast at FL180 only
Based on 20% icing forecast; 12% Correction for TAI+Ice Drag for
10% of the forecast time
1 9 Total ETOPS Critical Fuel Required for each diversion leg
2 0 L a r g e s t E T O P S D i v e r s i o n F u e l r e q u i r e m e n t a t E T P 2 = 028988 kg
D i v e r s i o n T i m e t o F I M P = 03 hrs 07 Minutes at FL100
2 1 P l a n n e d F u e l o n B o a r d a t E T P 2 = 037724 kg
2 2 F u e l Q u a n t i t y D i f f e r e n c e F O B m i n u s C F R = 08736 kg The final ETOPS Critical Fuel Required for
this flight is determined by comparing all the ETPs. The largest fuel requirement becomes the CFR for that flight.
Table 5E Example Detailed ETP Data Buildup Presentation (Continued)
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As was the case for the ETP SUMMARY in Table 5C, the format of the Detail ETP Data in
Table 5E is equally applicable to all ETOPS diversion authorizations. However, this particular
example was taken from a flight that has been planned under a Beyond-180-Minute ETOPS
Authorization. As a result, the Detail ETP Data would also include details of the compliance
with &sect;121.633.b at each ETP. It is worth noting that for this flight, the most limiting ETP from a
fuel requirement is ETP3 but ETP2 is the most critical in terms of 121.633(b) diversion time
compliance. An example of this type of data for ETP2 is shown in Table 5F.
TIME LIMITED SYSTEM COMPLIANCE
DIVERSION AIRPORTS
CONFIG
F.L.
SPEED
AVG W/C
ENROUTE TEMP
SYSTEM CAPACITY MINUS 15 MIN
TIME TO ALTERNATE
SUMMARY AT ETP 2
YPPH
ALL E
1 ENG
310
180
M0.84
320
P027
P024
M042
M013
257
330
215
258
FIMP
ALL E
1 ENG
310
180
M0.84
320
M069
P005
M038
M013
257
330
250
292
Table 5F Typical Detailed Time-Limited-System Compliance Data
Two divert scenarios are listed for each of the ETOPS Alternates associated with ETP3. The
first is an All-Engine Diversion at Cruise Altitude (FL310) and Speed (M=0.84), which must not
exceed the Most Limiting Cargo Fire System limit minus 15 minutes, which for this airplane is
272 minutes minus 15 minutes = 257 minutes. The 215 minute and 250 minute diversions listed
are within this limit.
The second diversion scenario is a 1-Engine-Out Driftdown Diversion, which must not exceed
the “Other” Most Limiting System Capacity Limit. For the airplane in this example, that is 345
minus 15= 330 minutes. The 258 minute and 292 min diversions listed are within this limit.
If any of these planned diversion times were to exceed the associated system limit time minus the
15 minute pad, the route of flight would need to be adjusted such that the resulting diversion
were within the required limits.
5.7.2.3
ETOPS Weather Period of Validity Summary
An additional ETP summary, which is very useful, is the ETOPS Period of Validity Summary
shown in Table 5G. In this summary, the earliest and latest estimated times of arrival (ETA) at
the alternate airport are listed. These times then can be used by the dispatcher and the flight
crew to verify that the weather at the selected enroute alternate airport meets the required ETOPS
dispatch minimums that were discussed in Section 5.3.2. If the weather forecast is not above the
ETOPS minimum during some part of the time window listed, that airport could not be listed as a
ETOPS Alternate Airport and a different alternate airport would have to be submitted and the
flight plan re-run.
ENROUTE ALTERNATES PERIOD OF VALIDITY
YMML VALID FROM 1256 UTC / TO 1713 UTC
YPPH VALID FROM 1657 UTC / TO 2327 UTC
FIMP VALID FROM 2311 UTC / TO 0122 UTC
FADN VALID FROM 0112 UTC / TO 0126 UTC
Table 5G ETOPS Alternate Weather – Period of Validity Summary
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5.7.2.4
180-Minute Flight Plan Example
A Computer Flight Plan example of a 180-Minute ETOPS flight from Milan to Barbados
dispatch is shown on the next several pages in Table 5H. The ETOPS specific portions of the
CFP, which were discussed individually in the preceding sections, are hi-lighted in Yellow.
Portions of the plan, such as most of the detail navigation log, have been omitted for the sake of
brevity. A plot of the route is shown in Figure 5.9 following the CFP.
MASTER DOCUMENT FLIGHT 1527
///// THIS FLIGHT PLAN COMPLIES WITH THE 180 MIN ETOPS RULE /////
PLAN 1527 03042110Z
FOR ETD 1200Z
FLT REL IFR
/05 LIMC/MXP TO TBPB/BGI MACH: LRC REGN 7X7ET
PROGS 0412NWS
ELEV 0768FT
0171FT AVG W/C M09 ISA DEV P04
COMP 2110Z FOR ETD 1200Z/05MAR09
SUBJECT TO THE FOLLOWING CONDITIONS
ETOPS FLIGHT/MAX DIVERSION TIME IN STILL AIR LIMITED TO 180 MINUTES
FROM A SUITABLE AIRPORT - ETOPS ALTERNATES LPLA/TER
TFFF/FDF
FUEL TIME
DEST TBPB 73635 0836
RESV
6596 0052
DEST-MNVR
0 0000
ALTERNATE
3645 0024
HOLD-ALT
3340 0030
ETOPS ADD
0 0000
REQD
087216 1022
EXTRA
000000 0000
TAXI
500
TOTAL
087716 1022
.
.
.
.
.
CORR
. . .
. . .
. . .
. . .
. . .
OWE
EZFW
ETOW
ELDW
TFFF
174545
237682
324899
251263
FL200
PYLD
MZFW
MTOW
MLDW
0126
63137 APLD ..
237683 AZFW ..
351535 ATOW ..
251290 ALDW ..
NM M.68
W/C
INCREMENTAL BURN PER 1000 KGS INCREASE/DECREASE IN TOW: 218
ATC CLEARANCE REQUESTED
-N0396F160 DCT AOSTA/N0409F180 DCT MOLUS UM975 ATN/N0412F190 UM129
LMG/N0405F180 UN460 DESAB/N0411F190 UN460 RIVAK/N0411F180 UN460
SIVIR/M080F280 DCT 41N020W 36N030W 28N040W 17N050W/N0462F280 DCT
AROPU DCT ALOKI DCT
FL
320/ATN
310/LMG
Example of one style of
Flight Release. A 2nd style is
shown at the end of this plan.
.. ..
.. ..
.. ..
.. ..
M012
. . . . NOTE - LDGWT INCLUDES RESERVE FUEL
. . . . NOTE – APMS M2.0 PCN
SCHEDULE TIMES ETD 1200/.. .. .. ..
. . . . RTE
ETA 2036/.. .. .. ..
ATC CLEARANCE RECEIVED:.. .. .. .. .. .. .. .. .. .. .. .. ..
ETOPS Diversion time used
in this plan is 180-Minutes
(FAR 121.687 &amp; .689)
Airplane Fuel Mileage
Degradation Percentage from
Operator’s Airplane
Performance Monitoring
Program. It is Minus 2.0 %
in this example, and is
applied to all of the
operator’s fuel calculations
.. .. .. .. .. ..
ETOPS Alternate Airport
Weather Period of Validity.
330/1750N 340
ENROUTE ALTERNATES PERIOD OF VALIDITY
LPLA SUITABLE FROM 1541 UTC / TO 2018 UTC
TFFF SUITABLE FROM 2024 UTC / TO 2038 UTC
MOST CRITICAL FUEL SCENARIO AT : ETP 1 FUEL EXCESS OF 02552 KGS
DIST
W/C
CFR
FOB
ETP1 LPLA/TFFF 1151/1195 M005/P009 030633 033185
N25012 W042564
TIME TO
EXC
ETP / ALT
002552 05.53/03.13
ETP Critical Fuel Summary
as discussed in Section
5.7.2.1.
Table 5H
Example 180-Minute ETOPS Flight Plan – Milan to Barbados
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LIMC ELEV 00768FT
POSN
LAT
LONG
FREQY
FL WIND
LIMC
N4537.8
AOSTA
FIR
AWY
GMORA
E00843.4
M/H TAS COMP TMP ZND ZNT ETA ACBO / ABO
M/C MAC GS
SR DTGO ACTM ATA FOB / AFOB
DEPARTURE MANEUVERING 000 ... 0000
4060 0000 ... 87216
....
....
N4547.8 E00720.8 DCT
CLB 12832
177
277 ... P028 M04 0059 011 ... 3731
279 ... 454 02 4001 0011 ... 83485
....
....
N4554.0 E00714.4 DCT
CLB 13454
177
325 ... P053 M09 0007 001 ... 4011
324 ... 539 03 3994 0012 ... 83205
....
....
* * * * * * * * (OTHER WAYPOINTS OMITTED) * * * * * *
2840N
N2800.0 W04000.0 DCT
280 10232
010
238 469 P019 P02 0699 126 ... 46445
241 785 488 03 1459 0550 ... 33841
....
....
ETP1
N2501.2 W04256.4 DCT
330 29978
010
246 497 M023 P09 0239 030 ... 54031
237 837 474 06 1220 0553 ... 33185
....
....
FIR
N1800.0 W04910.2 DCT
280 30662
010
245 469 M011 P11 0544 111 ... 58500
237 770 458 03 0676 0732 ... 21786
....
....
* * * * * * * * (OTHER WAYPOINTS OMITTED) * * * * * *
TOD
DCT
027
262 496 M043 P10 0106 014 ... 72985
262 837 453 02 0118 0816 ... 14231
....
....
N1307.4 W05917.7 DCT
DSC 07514
027
262 ... P011 P10 0106 016 ... 73406
262 ... 279 01 0012 0832 ... 13810
....
....
N1304.5 W05929.5 DCT
DSC 07615
027
ELEV 00171FT
286 ... M043 P11 0012 004 ... 73635
271 ... 453 01 0000 0836 ... 13581
....
....
340 25544
ALOKI
TBPB
ATC ARRIV:.. .. .. .. .. .. .. .. .. .. .. .. ..
.. .. .. .. .. ..
GREAT CIRCLE DISTANCE 3936 NM
LIMC TO TBPB
AIR DISTANCE 4129
FLT PLAN BASED ON WM009 ISA P04
- - - - - - - - - - - - - - - - - START OF ICAO FLIGHT PLAN
Including the ETP in the
detailed Navigation Log portion
of the CFP is an option that
operators should consider
carefully. It is very helpful in
maintaining awareness of the
aircrafts position relative to the
ETPs as the flight progresses
and waypoints are crossed off
on the Master CFP.
However, flight crews must
exercise care to NOT insert the
ETPs into the FMC when
loading the flight plan. The
ETP is not a navigation
waypoint or Position Reporting
Point.
Operator’s that utilize digital
Up-linking of flight plans
directly to the FMC should
insure that the ETPs are not
included in the route definition
that is uplinked.
- - - - - - - - - - - - - - -
(FPL-B7X7ET-I
-B7X7/H- X
-LIMC1200
-N0482F320 DCT AOSTA DCT MOLUS UM975 ATN/N0485F310 UM129
LMG/N0490F330 UN460 SIVIR/M084F330 DCT 41N020W 36N030W 28N040W
17N050W/N0497F340 DCT AROPU DCT ALOKI DCT
-TBPB0836 TFFF
-EET/LSAS0012 LFFF0016 LSAS0018 LFFF0020 RIVAK0137 EGGX0141
LECM0157 LPPO0206 20W0252 30W0400 KZNY0522 TTZP0701 50W0711
AROPU0801
REG/7X7ET
Table 5H (Continued)
Example 180-Minute ETOPS Flight Plan – Milan to Barbados
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1
Typical ETP Detail Data
showing Critical Fuel
Calculation build-up as
discussed in Section 5.7.2.2
LPLA/TFFF - EQUAL TIME POINT DATA – ETP1
DIVERSION SUMMARY
ETP LOCATION
N25 01.2 W042 56.4
GWT AT DIVERSION
270583
FOB
033185
DIVERSION AIRPORTS
LPLA
G/C DIST
1151
CRITICAL
FLIGHT CONDITION
CONFIG
SPEED
F.L.
AVG W/C
ENROUTE TEMP
AVG GWT
TIME TO ALTERNATE
FORECAST ICING PCT
CRUISE
DESCENT
HOLD
APU
ICING
TOTAL
FUEL REQUIRED CALCULATION
DECOMP
DECOMP
DRIFT D
2 ENG.
1 ENG.
1 ENG.
LRC
320
320
100
100
180
M020
M020
P006
P003
P003
M014
258115
256808
258178
03.14
03.13
02.48
000000
000000
000000
025327
027945
022185
000363
000363
000450
001658
001531
001531
000000
000776
000644
000000
000000
000000
027348
030615
024810
TFFF
1195
DECOMP
2 ENG.
LRC
100
M048
P005
258118
03.14
000000
025322
000363
001658
000000
000000
027343
DECOMP
1 ENG.
320
100
M048
P005
256798
03.13
000000
027963
000363
001531
000776
000000
030633
DRIFT D
1 ENG.
320
180
M018
M006
257476
02.57
000000
023554
000450
001531
000679
000000
026214
Depending on the operator’s
preference, this section might
appear only on the dispatcher’s
flight plan. The CFP provided
to the flight crew would not
have this detail section.
CRITICAL FUEL REQUIRED AT ETP 3
CFR
TIME
TOTAL
030633
03.13
FOB
033185
QTY DIFF.
002552
START OF WIND AND TEMPERATURE SUMMARY LIMC TO TBPB
-----------------------------------------------------------------FL
ISA
WIND CMP TMP
WIND CMP TMP
WIND CMP TMP
340
330
320
310
300
280
-52
-50
-48
-46
-44
-40
15034+022-55
15048+034-56
14061+048-55
14061+048-54
14060+048-53
14053+043-48
LIRKO
15031+019-54
15044+030-56
14057+042-55
14064+050-54
14061+047-53
14054+042-49
LUSAR
16027+016-53
15040+025-55
15053+037-55
14066+049-54
14062+045-53
14055+041-49
ATN
350
330
310
290
270
250
-54
-50
-46
-42
-38
-35
13018+010-51
15031+006-53
15050+013-53
14064+021-51
15055+018-47
15047+015-42
MOU
13014+006-50
15025+000-52
15044+002-53
15062+007-50
15054+006-47
15046+004-43
KUKOR
12008+004-49
15017+000-50
15034+001-51
15052+004-50
15051+004-46
15044+003-43
LARON
WIND CMP TMP
Example of a Wind and
Temperature Summary that
provides a good picture of the
vertical and horizontal
distribution of winds and
temperature along the route.
23008-008-48
18013-007-49
16026-003-50
14040+007-49
14036+005-46
15032+003-44
GUERE
* * * * * * * * (OTHER WAYPOINTS OMITTED) * * * * * *
360
340
330
320
310
300
-56
-52
-50
-48
-46
-44
34131-059-55
34135-059-52
34141-060-50
34146-063-49
34152-064-47
35149-060-45
SIVIR
34094-003-57
34089+001-52
34087+001-49
34086+001-46
34085+002-44
34084+002-41
4120N
36011+005-56
33014-001-51
33017-001-49
33019-002-46
32022-003-44
32025-004-42
3630N
As was discussed in the Fuel
Freeze Prevention (FFP)
Strategy (Section 5.6.2), many
operators use such a summary
as part of their FFP, even for
non-Polar flights.
08031+026-57
10033+023-52
10033+022-50
10033+022-48
10033+021-45
10033+021-43
2840N
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DISPATCH REL IFR
/05
LIMC/MXP TO TBPB/BGI MACH: LRC REGN 7X7ET
SUBJECT TO THE FOLLOWING CONDITIONS
ETOPS FLIGHT/MAX DIVERSION TIME IN STILL AIR LIMITED TO 180 MINUTES
FROM A SUITABLE AIRPORT - ETOPS ALTERNATES LPLA/TER
TFFF/FDF
-N0396F160 DCT AOSTA/N0409F180 DCT MOLUS UM975 ATN/N0412F190 UM129
LMG/N0405F180 UN460 DESAB/N0411F190 UN460 RIVAK/N0411F180 UN460
SIVIR/M080F280 DCT 41N020W 36N030W 28N040W 17N050W/N0462F280 DCT
AROPU DCT ALOKI DCT
REQUIRED FUEL - 087216 KGS
I CERTIFY THAT THIS FLIGHT IS DISPATCHED/RELEASED IN ACCORDANCE
WITH ALL APPLICABLE FAR REGULATIONS
DISPATCHER:
PIC:
F/O:
nd
Example of a 2nd
style of
Dispatch / Flight Release
containing additional
statements regarding Terrain
Clearance and Special Airport
Qualification in addition to the
ETOPS.
Maximum ETOPS Time
Authorization.
For this particular flight, no
The Special Terrain and/or
special Terrain of Airport
Airport Authorizations are only
authorizations are applicable.
checked if they apply to the
route of this specific flight.
R/O:
DISPATCHER SIGN .. .. .. .. ..
PIC SIGN: .. .. .. .. .. .. .. SOBS:.. .. .
( )
PIC
( )
FAR
MEL/CDL: .. .. .. .. ..
SPECIAL AIRPORT AND/OR ROUTE PER FAR 121.445 (CHECK BOX AND
SIGN ONLY IF APPLICABLE).
THIS ROUTE MAY REQUIRE SPECIAL TERRAIN AVOIDANCE PROCEDURES PER
121.191 (CHECK BOX AND PIC SIGN ONLY IF APPLICABLE).
I CERTIFY THAT I AM QUALIFIED TO SERVE AS PIC TO THE APPLICABLE
SPECIAL AIRPORT AND/OR ROUTE IN ACCORDANCE WITH THE REQUIREMENT
OF FAR 121.445.
PIC SIGN: .. .. .. .. .. .. .. .. .. ..
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As was discussed in Section 4.2.4, the ability to take advantage of a wind-optimized track is a
clear benefit of a 180-Minute ETOPS Operational Approval for this route. The Yellow route in
Figure 5.9 below, which was detailed in the preceding CFP discussions, is approximately 8%
shorter than a 120-Minute ETOPS authorization would allow and is actually almost 4% shorter
than the distance that was used in the preliminary 180-minute planning for this service, which
was based on 85% statistical winds.
EEP
ETP #1
EXP
Figure 5.9 Typical 180-Minute ETOPS Flight Plan Route – Milan to Barbados
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5.7.2.5
Beyond-180/240-Minute Flight Plan Example
In a like manner, the following CFP example in Table 5H, hi-lights those aspects of the CFP that
are unique to a Beyond-180-Minute flight. Only those elements that are specific to a Beyond180-Minute ETOPS dispatch are discussed here. The route is from Sydney to Johannesburg and
assumes a 330-Minute-ETOPS Operational Approval. A plot of the route is shown below in
Figure 5.10.
ETP #3
EXP
ETP #2
ETP #1
EEP
Figure 5.10 Example 330-Minute ETOPS Dispatch Route – Sydney to Johannesburg
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///// THIS FLIGHT PLAN COMPLIES WITH THE 330 MIN ETOPS RULE /////
PLAN 1471 02250605Z
FOR ETD 1200Z
FLT REL IFR
/25 YSSY/SYD TO FAJS/JNB MACH: LRC REGN 7X7ET
PROGS 2500NWS
ELEV 0021FT
5558FT AVG W/C M32 ISA DEV P05
COMP 0605Z FOR ETD 1200Z/25FEB09
ETOPS Diversion time used
in this plan is 330-Minutes
(FAR 121.687 &amp; .689)
SUBJECT TO THE FOLLOWING CONDITIONS
ETOPS FLIGHT/MAX DIVERSION TIME IN STILL AIR LIMITED TO 330 MINUTES
FROM THE FOLLOWING ETOPS ALTERNATE AIRPORTS
YMML/MEL
YPPH/PER
FIMP/MRU
FADN/DUR
DEST FAJS
RESV
DEST-MNVR
ALTERNATE
HOLD-ALT
EXTRA
ETOPS ADD
REQD
EXTRA
TAXI
TOTAL
FUEL
119272
9715
0
5448
3008
000000
0
137443
000000
500
137943
TIME
1346
0123
0000
0042
0030
0000
0000
1621
0000
1621
.
.
.
.
.
.
CORR
. . .
. . .
. . .
. . .
. . .
. . .
OWE
EZFW
ETOW
ELDW
FADN
174545
214092
351535
232263
FL350
PYLD
MZFW
MTOW
MLDW
0271
39547 APLD ..
237683 AZFW ..
351535 ATOW ..
251290 ALDW ..
NM M.84
W/C
NOTE – APMS 02.0
.. ..
.. ..
.. ..
.. ..
P005
PCNT.
. . . . NOTE - LDGWT INCLUDES RESERVE FUEL
. . . . NOTE – APMS M1.5 PCT
SCHEDULE TIMES ETD 1200/.. .. .. ..
. . . . RTE
ETA 0146/.. .. .. ..
INCREMENTAL BURN PER 1000 KGS INCREASE/DECREASE IN TOW: 367
ATC CLRNC:.. .. .. .. .. .. .. .. .. .. .. .. ..
.. .. .. .. .. ..
-N0499F300 DCT CULIN DCT POD/M084F300 DCT 39S140E 42S130E 44S120E
45S110E/M084F320 45S100E 45S090E/M084F340 4438S08000E/M084F350
4330S07000E/N0486F360 DCT BIGSA/M084F350 DCT 41S060E/M084F340
38S050E/M084F360 33S040E/N0490F360 DCT GEVIS DCT RBV DCT AVAVA
DCT
FL
FL
Airplane Fuel Mileage
Degradation Percentage from
Operator’s Airplane
Performance Monitoring
Program. It is Minus 1.5 %
in this example, and is
applied to all of the
operator’s fuel calculations
300/45S10 320/4590S 340/44080 350/S4370 360/BIGSA
350/4160S 340/3850S 360
ENROUTE ALTERNATES
YMML SUITABLE FROM
YPPH SUITABLE FROM
FIMP SUITABLE FROM
FADN SUITABLE FROM
PERIOD OF VALIDITY
1256 UTC / TO 1713
1657 UTC / TO 2327
2311 UTC / TO 0122
0112 UTC / TO 0126
UTC
UTC
UTC
UTC
MOST CRITICAL FUEL SCENARIO AT : ETP 3 FUEL EXCESS OF 08736 KGS
DIST
W/C
CFR
FOB
ETP1 YMML/YPPH 0932/0807 P016/M039 026071 104964
S42528 E126102
ETP2 YPPH/FIMP 1875/1801 P024/P009 045746 066030
S44354 E079306
ETP3 FIMP/FADN 1126/1093 M002/M012 028988 037724
S38186 E050534
TIME TO
EXC
ETP / ALT
078893 02.58/02.33
020284 07.19/04.50
008736 10.54/03.07
TIME LIMITED SYSTEM COMPLIANCE SUMMARY
LONGEST ALL-ENGINE DIVERSION TIME IS 250 MINUTES FROM ETP2
CARGO FIRE SUPPRESSION CAPACITY MINUS 15 MIN IS 257 MINUTES
LONGEST ONE-ENGINE-OUT DRIFTDOWN DIVERSION TIME IS 292 MINUTES FROM ETP2
OTHER MOST TIME LIMITING SYSTEM TIME CAPACITY MINUS 15 MIN IS 330 MINUTES
FAR 121.633(b) Compliance
Summary For All Beyond-180Minute ETOPS Flight Plans.
The most critical ETP for
121.633(b) compliance is
ETP2, with a All-Engine
Diversion Time of 244 Minutes
@ FL310 and a 1-Engine_out
Driftdown Diversion of 293
Minutes @ FL180.
Table 5H
Example Beyond- 240-Minute ETOPS Flight Plan – Sydney to Johannesburg
REV 2
March 6, 2009
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
PAGE 5.37
OPERATIONAL GUIDELINES AND METHODS
SECTION 5 – ETOPS ROUTE PLANNING – DAY-TO-DAY DISPATCH REQUIREMENTS
YPPH/FIMP - EQUAL TIME POINT DATA – ETP2
DIVERSION SUMMARY
ETP LOCATION
S44 35.4 E079 30.6
GWT AT DIVERSION
319056
FOB
104964
DIVERSION AIRPORTS
YPPH
G/C DIST
1875
CRITICAL FUEL REQUIRED CALCULATION
FLIGHT CONDITION
DECOMP
DECOMP
DRIFT D
CONFIG
2 ENG.
1 ENG.
1 ENG.
SPEED
LRC
320
320
F.L.
100
100
180
AVG W/C
P024
P024
P018
ENROUTE TEMP
P002
P002
M013
AVG GWT
260694
258651
261878
TIME TO ALTERNATE
04.52
04.48
04.18
FORECAST ICING PCT
000000
000000
000000
CRUISE
038628
042724
035420
DESCENT
000363
000363
000450
HOLD
001635
001499
001499
APU
000000
001152
000989
ICING
000000
000000
000000
TOTAL
040626
045738
038358
FIMP
1801
DECOMP
2 ENG.
LRC
100
P009
P005
260683
04.52
000000
038555
000363
001635
000000
000000
040553
DECOMP
1 ENG.
320
100
P009
P005
258702
04.48
000000
042513
000363
001499
001152
000000
045527
CRITICAL FUEL SUMMARY AT ETP 2
CFR
TIME
TOTAL
045738
04.48
FOB
066030
QTY DIFF.
020292
TIME LIMITED SYSTEM COMPLIANCE
DIVERSION AIRPORTS
CONFIG
F.L.
SPEED
AVG W/C
ENROUTE TEMP
SYSTEM CAPACITY MINUS 15 MIN
TIME TO ALTERNATE
DRIFT D
1 ENG.
320
180
M005
M008
261842
04.19
000010
035533
000450
001499
000993
000043
038518
The Detail FAR 121.633(b)
Compliance Summary ETP2
lists the details of the AllEngine Diversions, and the 1Engine-Out DriftDown
Diversions from ETP2 to
YPPH and FIMP.
In both scenarios, the
diversions to FIMP are the most
critical.
The All-Engine Diversion is
250 Minutes compared to the
Cargo Fire System Limit of
272-15 = 257 Minutes
SUMMARY AT ETP 2
YPPH
ALL E
1 ENG
310
180
M0.84
320
P027
P024
M042
M013
257
330
215
258
FIMP
ALL E
1 ENG
310
180
M0.84
320
M069
P005
M038
M013
257
330
250
292
The 1-Engine-Out Driftdown
Diversion is 292 Minutes
compared to the other Most
Limiting System capacity of
345-15 = 330 Minutes.
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5.8
ETOPS Enroute Procedures
Once an ETOPS flight is airborne and established at its initial cruise altitude, the flight crew will
need to complete several tasks that are intended to ensure an accurate and successful flight, most
probably under Long Range Navigation conditions. Some these tasks are typical of all Long
Range Navigation flights but others are unique to ETOPS flights. Quite a few of these activities
will occur in the early stages of the flight, and often within a fairly short time period.
5.8.1
Prior to Entering ETOPS Airspace
If the flight will be over oceanic airspace, the transition from domestic airspace to oceanic
airspace will typically involve receiving the Oceanic Clearance from ATC. Due to the very
dense traffic in some oceanic areas, such as the North Atlantic, ATC may need to modify the
route of flight from what the flight crew have on their Master Flight Plan document. Typically
this involves a shift to an adjacent NAT Track, which does not usually entail any significant
change to the required trip fuel requirements. However, it may result in the revised flight track
being outside the ETOPS Area of Operation for that flight, given the specific ETOPS Alternate
Airports that are being used. An example of this situation is shown in Figure 5.11.
Figure 5.11 Oceanic Clearance Changes in ETOPS Airspace
A JFK to LHR flight has been filed via NAT Track V. The Initial Oceanic Clearance they
receive is via NAT W, which lies outside this operator’s Area of Operation circles for CYYT, &amp;
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BIKF. It is the responsibility of the flight crew to advise ATC that they are not able to accept the
proposed clearance due to ETOPS restrictions. They can accept NAT S, T, U, or V, however.
Operator’s on the North Atlantic often have the dispatcher run alternate flight plans for one track
either side of the preferred track that they filed. In this way, if the oceanic clearance is changed
by one track, the flight crew can merely change to the correct flight plan as a new “master”
document for the crossing. An associated technique for the flight crew is for them to plot at least
the NAT Track on either side of their filed flight plan on their plotting chart during the pre-flight
briefing, thereby avoiding the scramble to get a new plotting chart prepared if the clearance
changes the track. It will also pre-advise them of a situation as we saw above where they may be
unable to accept a clearance for certain tracks. On occasion, a NAT Track that crosses other
tracks will be issued. If a track crosses the planned route, it should be plotted on the chart as
well in order to enhance traffic awareness and avoid any “surprise” due to possible TCAS
warnings.
The most important aspect of a clearance change such as this is that it is critical for the flight
crew to fly the clearance, not the flight plan. Changes to Oceanic Clearances are one of the most
frequently observed sources of Gross Navigation Errors (GNEs). In such a circumstance, the
flight crew must be able to quickly assess the re-cleared route and be prepared to refuse a
clearance that would violate the operator’s ETOPS Approval. An excerpt from Chapter 13 of the
2005 North Atlantic MNPS Manual reinforces this statement:
13.3 LATERAL NAVIGATION ERRORS
More Common Causes Of Lateral Navigation Errors
13.3.1 The most common causes of GNEs, in approximate order of frequency, have
been as follows:
• having already inserted the filed flight plan route co-ordinates into the
navigation computers, the crew have been re-cleared by ATC, or have
asked for and obtained a re-clearance, but have then omitted to reprogram the navigation system(s), amend the Master Document or update
the plotting chart accordingly.
• a mistake of one degree of latitude has been made in inserting a forward
waypoint. There seems to be a greater tendency for this error to be made
when a track, after passing through the same latitude at several waypoints
(e.g. 57&deg;N 50&deg;W, 57&deg;N 40&deg;W, 57&deg;N 30&deg;W) then changes by one degree of
latitude (e.g. 56&deg;N 20&deg;W). Other circumstances which can lead to this
mistake being made include receiving a re-clearance in flight.
• the autopilot has been inadvertently left in the heading or de-coupled
mode after avoiding weather, or left in the VOR position after leaving the
last domestic airspace VOR. In some cases, the mistake has arisen during
distraction caused by SELCAL or by some flight deck warning indication.
• an error has arisen in the ATC Controller/Pilot communications loop, so
that the controller and the crew have had different understandings of the
clearance. In some cases, the pilot has heard not what was said, but what
he/she was expecting to hear.
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Prior to crossing the last land based navigation fix, usually referred to as “Coast Out”, the flight
crew should complete any required navigation accuracy checks, HF radio and SELCAL checks,
and RVSM Altimeter comparisons. This information is typically recorded on an Oceanic
Navigation Log (ONL) for analysis by the maintenance department. It is also useful in the
extremely unlikely event of a total navigation computer system failure.
Additional actions the flight crew will need to complete on an ETOPS flight are those items
associated with entering ETOPS Airspace. This occurs at the first point during the flight where
the track is more than the operator’s threshold distance from an Adequate Airport, also known as
the ETOPS Entry Point (EEP). In Figure 5.11, the EEP is located approximately 407 nm to the
East of St. Johns (CYYT). Prior to the airplane passing the EEP, dispatch is required to contact
the flight with updates of weather and field conditions at the three ETOPS Alternates, as well as
any other nearby airports that might be considered if a diversion were to become necessary.
If the flight had been dispatched subject to the verification of a corrective maintenance action,
referred to as a Maintenance Verification Flight, the flight crew are to notify the company of the
results of their observations, and receive authority to continue the flight into ETOPS Airspace.
Maintenance Verification activities are typically limited to confirming that the repaired airplane
system is functioning normally. Further discussion on Maintenance Verification Flights is
provided in the Boeing ETOPS Guide Volume II.
5.8.2
The ETOPS Portion of the Flight
As the flight progresses into the enroute ETOPS phase, the effective use of the Master Computer
Flight Plan document, an Oceanic Navigation Log, and the enroute plotting chart will greatly
enhance the conduct of the crossing in accordance with the operator’s Standard Operating
Procedures (SOPs).
One of the primary concepts of ETOPS is that the flight crew will be provided sufficient
information to maintain good situational awareness of the airplane’s fuel state and position
throughout the flight. This requires the dispatch department to give concise pre-flight briefings
of anticipated along route conditions as well as accurate Computer Flight Plans. It also requires
the flight crew to be diligent in their conduct of the flight by adhering to the companies SOPs for
ETOPS and Long Range Navigation.
The use of a Fuel and Time Score Card, sometimes referred to as a “How Goes It”, is a typical
method used by most major airlines, to assist flight crew in detecting fuel burn / leak anomalies
before they can become a threat to the safety of the flight. There are many methods used by the
worlds airlines to track the fuel/time progress of long range flights. An Oceanic Navigation Log
(ONL) is one method. An partially filled out example ONL is shown in Figure 5.12
Dispatch should continue to monitor the status the ETOPS alternates and other nearby airports.
The flight crew should be promptly notified of any significant changes. Once a flight has
progressed beyond the ETOPS Entry Point, paragraph 303.d. of AC 120-42B states that the flight
is not required to turn back if an ETOPS Alternate becomes unavailable for use. The pilot and
dispatcher, if appropriate, will exercise judgment in deciding the safest course of action. This
may be a turn back, re-routing to allow the use of another ETOPS Alternate, or continuing on the
planned route of flight.
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Oceanic Navigation Log
Form___________
Rev ____________
Date ___________
FAA Approval ___
Date
Flight No.
Aircraft No. ___
Captain ____________ First Officer __________ RO
ATC ADDRESSEE
NEW YORK
CURRENT
LAT
129.90 /
2887
BALOO
POSITION
LONG
////
or FIX
ATA Z
VHF/HF FREQUENCY
FLIGHT LEVEL
ESTIMATE
LAT
POSITION
LONG
or FIX
ETA Z
NEXT
POSITION
or FIX
LAT
LONG
FUEL REMAINING
TEMPERATURE (SAT)
oC
WIND Direction/Speed
NEW YORK
NEW YORK
SANTA MARIA
36N
60W
@ 0308 Z @
Z @
Z
FL 310
FL
FL
36N
42N
43N
60W
50W
40W
@ 0324 Z @
Z @
Z
42N
50W
36.9
oC oC oC
-45
272 / 70
/
/
@
FL
Z
46N
30W
@
Z
-
oC
/
REMARKS
(Turbulence, Ice, etc.)
Midpoint LAT/LONG
MET Report Temp/Wind
FUEL
31000
31005
31150
-1
+0.1
Station
NEW YORK
Capt. Altimeter:
F/O Altimeter
Standby Altimeter
SCORE
TIME
Reported
Time
To:
By
NEW YORK
NEW YORK
SANTA MARIA
0310 z
F/O
Figure 5.12 Example Oceanic Navigation Log
The ONL is used to record and document, for easy reference during the flight, the details of each
Oceanic Waypoint crossing. Each column represents an oceanic waypoint, which the flight crew
fill in as the flight progresses. In the above example, the crew have filled out in advance, some
of the information for waypoints that the flight will cross, and have filled in all of the pertinent
data for the first waypoint, BALOO, that the flight crossed at 0308Z. The order of the
information on the example ONL follows the Standard Position Report Sequence, allowing the
pilot to read the required items directly when making the position report to ATC. The Fuel /
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Time Score section shows that the flight is 1 minute ahead of plan (-1) and has burned 100 kg
more fuel than planned (+0.1).
The MNPS Manual (2005 Edition), which has been quoted previously, contains a wealth of
information pertinent to any Long Range Navigation and/or ETOPS flights, and operator’s are
encouraged to consult it when developing their own SOPs for Long Range Nav. One additional
excerpt from chapter 8 of the MNPS manual is appropriate at this point, dealing with the use of
the enroute plotting chart. An example of a partially completed enroute chart with ETPs and
Post Position Plot points is shown in Figure 5.13
“Position Plotting
8.2.9 A simple plotting chart provides a visual presentation of the intended
route which, otherwise, is defined only in terms of navigational co-ordinates.
Plotting the intended route on such a chart may reveal errors and discrepancies
in the navigational co-ordinates which can then be corrected immediately, before
they reveal themselves in terms of a deviation from the ATC cleared route. As the
flight progresses, plotting the aircraft's position on this chart will also serve the
purpose of a navigation cross check, provided that the scale and graticule are
suitable.
8.2.10 As the flight progresses in oceanic airspace, plotting the aircraft's position
on this chart will help to confirm (when it falls precisely on track) that the flight is
proceeding in accordance with its clearance. However, if the plotted position is
laterally offset, the flight may be deviating unintentionally, and this possibility
should be investigated at once.
8.2.11 It is recommended that a chart with an appropriate scale be used for
plotting. Many company Progress Charts are of the wrong scale or too small. It
has been noted that the use of plotting charts that are small can lead to oceanic
errors. EAG Chart NAT (H/L) 1&amp;1e; No 1 AIDU (MOD) Charts AT(H)1, 2, 3 &amp; 4
and the Jeppesen North/Mid Atlantic Plotting Charts are all useful compromises
between scale and overall chart size; while the NOAA/FAA North Atlantic Route
Chart has the advantage, for plotting purposes, of a 1&deg; latitude/longitude
graticule.&quot;
One final quote from Chapter 14 of the MNPS Manual, where listed among the “cures” for
oceanic navigation errors, plotting charts are again mentioned:
Plot your Present Position regularly on your chart. – this may seem old-fashioned
but, since the present position output cannot normally be interfered with and its
calculation is independent of the waypoint data, it is the one output which can be
relied upon to detect gross tracking errors. A position should be checked and
preferably plotted approximately 10 minutes after passing each waypoint, and,
if circumstances dictate, midway between waypoints. e.g. if one (LRN) system
has failed.
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ETP3 @ 46N030W
280 nm from previous
reporting point
Airports LPA / SNN
First Post-Position Plot
is not on planned track
Second Post-Position Plot
shows return to planned track
Filed on NAT Y
Adjacent and Crossing Tracks
W, X &amp; Z also plotted
Figure 5.13 Example ETOPS and Long Range Navigation Plotting Chart
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5.8.3 ETOPS Data Collection
The collection of Engine Conditioning (ECM) and Airplane Performance Monitoring (APM)
Data is typically performed by flight crew on airplanes that do not have automatic data collection
capability. If the data is to be collected manually, it is important that it be done in stable
conditions, to the extent practical. Boeing’s APM Program is available to operators detail
guidance on collecting and analyzing the data. The data collected in accordance with the Boeing
APM Program guidelines will typically be satisfactory for most engine manufacturer’s Engine
Condition Monitoring Programs as well.
Approximately one hour prior to descent, if the operator has identified the flight as an APU
Inflight Start flight, the crew will need to conduct the start and fill out the appropriate forms for
maintenance. APU Inflight Starts on ETOPS flights are typically limited to the return to home
base flight. Multiple start attempts may be performed within the limits stated in the Airplane
Flight Manual and the Airplane Maintenance Manual, Chapter 49. Consideration should be given
to performing the final start attempt within the route or track constraints as defined by ATC.
Additional information on APU Inflight Start Programs can be found in the Boeing ETOPS
Guide Volume II.
One of the final ETOPS activities conducted prior to descent on some models is the cycling of
the fuel crossfeed valve. Operator’s should consult the Configuration, Maintenance and
Procedures (CMP) document for their aircraft to determine if this s procedure is required.
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6. ETOPS TRAINING
An operator’s Flight Operations personnel will require training on ETOPS prior to the operator
receiving an ETOPS Operational Approval. Flight crew, dispatchers and other relevant Flight
Operations personnel should be trained in the appropriate background in ETOPS regulations and
processes in order to properly support the operation. An operator’s training program should take
into consideration the background and experience of the personnel being trained. Changes in
ETOPS regulations and company policy related to the approach and implementation of an
ETOPS operation should be emphasized on a regular basis through formal training. This may be
included in regular recurrent training, or through circulation of printed training material as
applicable.
Operator’s should establish company standard operating procedures (SOPs) that will assist the
pilot-in-command in making successful diversion decisions. An example of this would be an
SOP on how ETOPS Alternate Airports, ETPs, and any associated diversion routes are loaded
into FMC data bases. Reliable, quick access to this type of data is extremely important in
executing a successful diversion.
The operator’s unique ETOPS flight operations procedures and policies should be provided to
flight crew and dispatch personnel, either in specific ETOPS Manuals or by incorporating the
material in the operator’s Flight Crew Operations and Dispatcher’ Manuals. Each of the
operator’s ETOPS flight operations programs should be addressed in these manuals, including
procedural information necessary to interface with the ETOPS Maintenance requirements such
as the ETOPS Verification Flight, APU Inflight Start, and Airplane Performance / Engine
Condition Monitoring forms. Since all ETOPS manual sections must be approved by the FAA
prior to their adoption and use in any ETOPS training programs, it is essential that the
development of these documents be given a high priority with realistic completions schedules.
The operator’s ETOPS training program for flight crew and dispatchers must be approved by the
FAA prior to training of personnel, and at least an initial cadre of personnel must have completed
training prior to the operator’s ETOPS Proving/Validation Flight. Therefore, it is paramount that
sufficient time be accounted for in the operator’s ETOPS Application Plan for developing
approved training materials and conducting the initial classes.
ETOPS Training for Flight Crew and Dispatch personnel is rarely taught as a separate module.
Typically, the initial hour of the academic ETOPS Training is taught as a combined class for
Flight Operations and Maintenance personnel, thus maximizing the cross fertilization between
the two organizations that is so critical to a successful ETOPS program. This Introduction to
ETOPS combined class would cover the background to the ETOPS regulations and the
operator’s ETOPS Approval Plan. The two organizations then conduct separate training sessions
that are oriented to their specific needs. As a final wrap-up session, the two groups rejoin to
review the procedures for use of the maintenance forms that flight crews and dispatchers will
likely encounter when conducting ETOPS flights. The details of the ETOPS training for
maintenance personnel can be found in the Boeing ETOPS Guide, Volume II, Maintenance
Program Guidelines.
For similar reasons, the portion of the academic ETOPS training specific to flight operations is
seldom taught as an independent module. It is typically integrated into other training modules
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such as Long Range Navigation and/or Oceanic Operations. Such integrated training helps to
put ETOPS procedures into perspective with the other Standard Operating Procedures that the
airline will have established for long range oceanic flights.
Table 6A provides a sample Flight Operations ETOPS Training Syllabus. The training is
divided into two parts. The first part is typical of an ETOPS training program for an operator
that is seeking an Operational Approval of 180-Minutes or less. The second part lists those
additional topics that an operator seeking an Operational Approval Beyond-180-Minutes would
include. These additional topics are also applicable to Polar Operational Approvals and initial
ETOPS Approvals for aircraft with more than 2-engines.
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FAA Advisory Circular AC120-42B provides guidance for the training of Flight Crew and
Dispatch personnel in Paragraph 304. The recommended areas of training discussed in the AC
are:
Table 6A
Example Flight Operations ETOPS Training Syllabus
Initial ETOPS Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Approximately 4 hrs
1.
Familiarity with the ETOPS relevant portions of FAR Parts 1, 121, or 135 and AC 120-42B
or AC 135-42.
2.
Flight planning
a. ETOPS Area of Operation (Time, Speed, and Distance)
b. ETOPS Computer Flight Plan
c. Equal Time Points – ETPs
d. ETOPS Critical Fuel Required – CFR
3.
Minimum equipment list (MMEL and Company MEL)
4.
Non-Normal Procedures
a. Abnormal &amp; Emergency Procedures
b. System Failures as related to diversion decision making
c. Diversion Decision Making and Diversion Execution
d. Crewmember Incapacitation
e. Approach &amp; Missed Approach on alternate power source without the APU
5.
Understanding and effective use of approved additional equipment or modified equipment
required for ETOPS (if applicable)
6.
Enroute procedures in the event an ETOPS Alternate becomes unavailable
7.
Fuel Quantity Comparison (Planned Fuel minus Burn compared to Fuel on Board)
8.
Flight Progress Monitoring and Fuel Management; (“How Goes It”)
9.
Crossfeed Valve Check Procedures (If Applicable)
10. ETOPS Check Airman Program
11. Maintenance Forms (APU In-Flt Start, ECM, APM, Verification Flt) as applicable
Beyond-180-Minute ETOPS Training . . . . . . . . . . . . . . . . . . . . . . Approximately 4 hrs
1.
2.
3.
4.
5.
6.
7.
8.
10.
11.
Route Selection Criteria (Flight-by-Flight Exception or Unrestricted)
Additional ETOPS Alternate Selection Requirements
Time Limited Systems Flight Planning
Solar Weather and Radiation Exposure
Use of specific ETOPS equipment (i.e. SATCOM, Cold Weather Gear, etc.)
MEL Considerations
Passenger Recovery Plan
Polar Operations
Fuel Freeze Prevention Strategy
Passenger Recovery Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Approximately 1 hr
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ETOPS Recurrent training will typically consist of reviewing any changes that have been made
to an operator’s ETOPS program and a selection of topics from the initial training syllabus that
are rotated for subsequent recurrent sessions. In that way, all of the ETOPS training topics will
be reviewed over a period of 3 or 4 recurrent sessions. The FAA has also stated in AC120-42B
that they will periodically evaluate a cross-section of these training topics as a part of their
review of an operator’s ETOPS program.
The training listed in Table 6A would represent a fairly basic, but adequate ETOPS Training
Program. Operator’s should ascertain if any additional Operational Approvals and/or training
will be required to meet the expectations they have for their ETOPS service. For example,
operations in the North Atlantic will require specific approvals for the Minimum Navigation
Performance Specification Airspace (MNPSA). Required Navigation Performance (RNP)
certification may be required in other areas of the world. Low Visibility operations may be very
desirable to enhance schedule reliability at the new destinations that will be served by the
ETOPS flights and should be factored into the operator’s plan. These various programs are
within the capability of any diligent operator but the message here is that a realistic schedule for
their accomplishment must be established before submitting an ETOPS Operational Approval
Plan the FAA.
Operators are required to designate specific ETOPS Check Airmen. The objective of the ETOPS
check airman program is to ensure standardized flight crewmember practices and procedures as
well as to emphasize the special nature of ETOPS. In addition to the requirements for Check
Airman specified in FAR &sect;121.411, only airmen with a demonstrated understanding of the
unique requirements of ETOPS should be designated as a check airman. Operator’s that are
seeking their initial ETOPS approval should seek FAA concurrence with the procedures that will
be used to qualifying their initial cadre of ETOPS Check Airmen. This is typically accomplished
through Line Oriented Flight Training, commonly referred to as a LOFT. This type of simulator
training is used by many operators to provide practical ETOPS training to flight crews as a part
of initial and regular recurrent training. The simulator environment provides the freedom to
conduct scenarios such as engine failures and subsequent diversions without risk to the crew or
aircraft. An ETOPS LOFT is typically integrated into an operator’s Long Range Navigation /
Oceanic Procedures LOFT for continuity of teaching points and demonstration of SOPs that
overlap between the two areas of interest. An example syllabus of a combined ETOPS / Oceanic
Procedures LOFT is provided on the following pages in Table 6B.
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Table 6B
Example Oceanic Procedures / ETOPS Line Oriented Flight Training (LOFT)
Approximately 6 hrs
Briefing 2:00
Fixed Base Simulator 4:00
OBJECTIVE
This course is designed to reinforce the students understanding of Class Two Navigation,
RVSM, MNPS, NAT, RNP and ETOPS Operations and Procedures. The LOFT simulation
provides the practice necessary to safely conduct these operations.
PREFLIGHT PLANNING
1. Review Dispatch / Flight Release and Computer Flight Plan
2. Routing / Plotting Chart / Fuel Requirements
3. Weather / NOTAMS
4. Solar Weather (If required for Polar Routing)
5. ETOPS Compliance
a. ETOPS Alternate Airports / Weather Period of Validity
b Approved Areas of Operation
c. Diversion Time Compliance (Beyond-180-Minute ETOPS)
COCKPIT PREPARATION
1. IRS / FMC Loading and Verification Procedures
2. Equipment Check
a. Present Position / Waypoint Loading / Course and Distance Check
b. Altimetry Systems Check within RVSM Limitations
c. HF / SELCAL Check
d. GMT Time Hack
e. Document Check
f. ETOPS Pre-Departure Service Check
BEFORE TAKEOFF
1. Check Each IRS Ground Speed Read Out
2. Verify Runway, SID, and Noise Abatement Profile / Special Procedures
3. Verify Altimeter setting and Transition level
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Table 6B (Continued)
Example Oceanic Procedures / ETOPS LOFT
ENROUTE (PRIOR TO COAST OUT)
1. Radio Communication Check (HF, SATCOM)
2. Departure Navigation Accuracy Check (FMC / GPS vs. Actual Class 1 VOR / DME
Position) and record on Oceanic Navigation Log (ONL)
3. IRS Accuracy Check and record on ONL
4. Compass Deviation Check and record on ONL
5. Send ETOPS Verification Flight Confirmation, if required.
6. Airborne Altimeter Check, verify acceptable RVSM Accuracy.
7. Obtain HF Frequencies and Oceanic Clearance / SELCAL
ENROUTE (MNPSA or OTHER NAV AREA / ETOPS)
1. Coast Out Check and Log on ONL
2. Post Position Plot (10 minutes after entry or 2 degrees)
3. VHF Radio Frequency management and Oceanic Transponder (2000 code 30 minutes
after entry)
4. Verify Clearance Mach. Number on FMC / Machmeter
5. Verify LNAV / VNAV Modes engaged
6. Program Enroute Alternate Airports/ ETPs and / or diversion routes in route 2 / FIX
pages.
7. Discuss Monitoring Volmet for weather conditions for Re-release, Destination,
Destination Alternate and Enroute Alternate airports.
8. Monitor FMC next position time estimate (any change of +/- 3 Minutes, Notify ATC
immediately.)
WAYPOINT PROCEDURES
1. Compare next Waypoint Identifier, DTK, TK, Distance, and Time in the FMC vs. Master
Flight Plan.
2. Record Fuel and Time on Master Flight Plan
3. Complete ONL Log and make Position Report
4. Post Position Plot
RE-RELEASE POINT (If Applicable)
1. Within 2 hours of re-release point start refile procedures
2. Fuel estimate for re-release point
3. Review Volmet weather for destination and destination alternate airports
4. Copy and transmit re-release intentions
5. Verify fuel quantity at re-release position
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Table 6B (Continued)
Example Oceanic Procedures / ETOPS LOFT
COAST IN AND ARRIVAL PROCEDURES
1. Contact Control (ATC) prior to oceanic exit for domestic clearance
2. Enter and /or Verify clearance routing and altitudes in FMC
3. Check Common and Non- Common portions of flight
4. Coast In Accuracy Check (FMC / GPS vs. Actual Class 1 VOR / DME Position) and
document on ONL
5. Verify all Company Reports are completed
6. Enter and/or Verify all Flight Plan / Clearance / Holding information and restrictions in
FMC
7. Load Destination Alternate Routing in Route 2 of FMC (As applicable)
8. Perform APU In-flight Start Check and Record Results on Form
POST FLIGHT
1. Log IRS Accuracy Drift and Residual Ground Speed stationary at Ramp
2. Log Last RVSN Altimetry Accuracy Tolerances
3. Include ETOPS items in trip Envelope
CONTINGENCIES (A minimum of one per phase of flight)
1. Pre-flight Planning,
a. MEL / CDL item(s)
b. NOTAMS / Weather / RFFS
c. Routing not in accordance with Approved Area of Operation
2. Cockpit Preparation
a. Inaccurate FMC Entry (Present Position, FPL Load)
b. Altimetry Error
c. Incomplete Paperwork / Documentation
d. Inoperative equipment present on Pre-flight
e. ETOPS Maintenance Verification Flight Confirmation required
3. Before Takeoff
a. IRS Ground Speed out of tolerance
b. Aircraft System failure (ETOPS critical or Non-critical)
4. Enroute: (Prior to Coast Out)
a. Clearance amendment; to include Gateway / Coast Out Position Change to new route
or Track designator as applicable
b. Failure of a Long Range Navigation System (GPS, IRS or FMC)
c. Failure of one radio (HF or SATCOM)
d. Altimeters out of RVSM tolerance
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Table 6B (Continued)
Example Oceanic Procedures / ETOPS LOFT
CONTINGENCIES (A minimum of one per phase of flight) – Continued
5. Enroute: Prior to ETOPS Entry Point (EEP)
a. Unsatisfactory Check of an ETOPS Maintenance Verification Flight Confirmation
item.
b. ETOPS Airport closed, no other ETOPS Alternate available – Turnback.
c. No contact from company.
6. Enroute: (In ETOPS / RVSM, MNPS or RNP Airspace)
a. Wake Turbulence – Strategic Lateral Offset Procedure, (SLOP)
b. Enroute Weather requiring course deviation
c. Altimetry system out of RVSM tolerance
d. Failure of a Long Range Navigation System (GPS, IRS or FMC)
e. Failure of one HF radio
f. Enroute Alternate Airport; Closed / Weather
g. ETA off more than +/- 3 minutes
h. TCAS TA / RA
i. Aircraft System Failure(s)
j. Engine Failure / Fire
k. Cabin Fire
l. Haz.-Mat. Spill (All-Cargo Ops)
m. Pilot Incapacitation
7. Waypoint Procedures
a. Post Position Plot / Course disagreement
b. ETA off more than +/- 3 minutes
c. Insufficient fuel at waypoint (Fuel Leak)
8. Re-Release Point (If Applicable)
a. Insufficient fuel estimate for re-release point
b. Destination Alternate weather below minimums requiring different new alternate
9. Coast In and Arrival
a. Re-route of ATC clearance
b. Failure of an Altimetry System at Coast In, prior to entry to Domestic RVSM
Airspace.
c. APU In-Flight Start Check (If Applicable) Fails to start—1 to 3 attempts.
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Appendix E to this document is an ETOPS Operational Approval Plan Template that operator’s
can use to provide the starting point for their Application. It is envisioned that operator’s would
provide their own substantiation data and descriptions to complete the document. The final
section of the Template contains sample “Review Gates”, which are a formalized way of
establishing a schedule for an operator’s ETOPS Application process. The Application Template
as well as many other ETOPS related documents can be downloaded from MyBoeingFleet.com.
Boeing Support:
Since the nature of ETOPS training is very specific to the needs of the operator (i.e. first ever
ETOPS operation or new model ETOPS operation), or the operating policies and procedures of
each operator, it is not possible to describe one standard training support package. Contractual
agreements with Boeing will also determine the extent of support available. Boeing will provide
guidance for operators to assist them in understanding the ETOPS requirements and setting up
their ETOPS Approval Plan. Special assistance contracts are available should an operator need
additional assistance in the following:
Flight crew classes (1 to 2 days)
Flight dispatcher classes (1 to 4 days)
ETOPS familiarization classes (&frac12; day to 2 days)
For further information on the availability of customized ETOPS training courses, contact
Attn: Flight Operations Engineering
Mail Stop 20-88
P.O. Box 3707
Seattle, Washington 98124
Telephone:
(206) 662-3200
Fax: (206) 662-4722
e-mail: flightops.engineering@boeing.com
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CALCULATION OF EQUAL TIME POINT AND
GREAT CIRCLE DISTANCE
EQUAL TIME POINT CALCULATION
Equal Time Point
b
b
HDG
β
Alternate A
Alternate B
a
(lat A, long A)
(lat B, long
B)
- angles are in degrees
- north and west are positive
- south and east are negative
a' =
β =
a
2
⎛
⎜ cos
⎜
-1
sin
⎜
⎝
HDG = cos
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If [ sin(long B - long A )] &gt; 0, then HDG = 360 - HDG
else, HDG = HDG
If b &gt; a', there exists two equidistant points at
HDGNEW = (HDG - b) or (HDG + b)
Lat X =
⎤
⎡
b
b
sin -1 ⎢ cos ( HDG NEW ) sin ⎛⎜ ⎞⎟ cos(lat A)+cos ⎛⎜ ⎞⎟ sin(lat A) ⎥
60
60
⎦
⎣
⎝ ⎠
⎝ ⎠
⎤
⎥
⎥
⎥
⎦
⎡
b
⎢ cos ⎛⎜ ⎞⎟ - sin(lat X) sin(lat A)
⎢
⎝ 60 ⎠
Long X = cos -1 ⎢
cos(lat A) cos(lat X)
⎣
If
[ 180&gt;HDG NEW
then,long X = long
If
[ 180&gt;HDG NEW
[ 180 ≤ HDG NEW
[ 180 ≤ HDG NEW
≤ -180
]
A + long X - 360
and (long A + long X)
then,long X = long
]
A - long X + 360
and (long A + long X) &gt; 180
then,long X = long
If
A - long X
and (long A - long X)
then,long X = long
If
]
and (long A - long X) &gt; -180
≤ 180 ]
A + long X
GREAT CIRCLE DISTANCE CALCULATION
a = 60cos -1
{ sin(lat A)sin(lat B) +
cos(lat A)cos(lat B)cos
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Sample Airport Information
The following pages contain a sample of the type of airport data which operators will need to
obtain in order to establish their list of ETOPS Adequate Enroute Alternate Airports. The
information published here can be found in the Iceland Airport Information Publication (AIP).
Similar information can be found for most of the worlds airports in the AIP published by the
appropriate country. The data presented in this Appendix is for demonstration purposes only and
is not kept up to date. Operators are cautioned to check the most recent revisions of the
appropriate data sources to insure that accurate information is obtained. International Notices to
Airmen (NOTAM's) for all origin, destination, and enroute alternate airports should also be
made available to flight crews prior to each flight.
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BIKF AD 2 - 1
23 NOV 2007
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
ENGLISH
BIKF AD 2.1
Sta&eth;arau&eth;kenni og heiti
flugvallar
BIKF AD 2.1
Aerodrome location
indicator and name
BIKF - KEFLAV&Iacute;K / Keflavik
BIKF AD 2.2
Landfr&aelig;&eth;ilegar og
stj&oacute;rnunaruppl&yacute;singar
BIKF AD 2.2
Aerodrome geographical
and administrative data
ENGLISH/
ICELANDIC
1
2
ARP coordinates and site at Aerodrome
Hnattsta&eth;a flugvallar
635906N
0223620W
Runway Intersection / Brautam&oacute;t
Direction and distance from town
1.76 NM - 250&deg; GEO
Stefna og fjarl&aelig;g&eth; fr&aacute; b&aelig;
3
Elevation / Reference temperature
171 FT /11.1&deg;C (July)
Landh&aelig;&eth; / Vi&eth;mi&eth;unarhitastig
4
MAG VAR / Annual change
18&deg;W (2005) / 18 min
Misv&iacute;sun / &Aacute;rleg breyting
5
AD Administration, address, telephone, telefax, telex, AFS,
internet address, e - mail address
Rekstrara&eth;ili flugvallar, heimilisfang, s&iacute;mi, s&iacute;mbr&eacute;f, telex, AFS,
netfang, veffang
6
Types of traffic permitted (IFR/VFR)
Flugm&aacute;lastj&oacute;rn Keflav&iacute;kurflugvallar / CAA Keflavik Airport,
Airport Director
235 Keflavik Airport,
Iceland
Telephone: +354 425 0600
Telefax: +354 425 0610
AFTN: BIKFYDYX
Commercial Telegraph: CIVILAIR KEFLAVIK
bikf@kefairport.is
www.keflavikairport.com
IFR-VFR
Leyf&eth; flugumfer&eth;
7
Remarks
ICAO reference code: 4E
Athugasemdir
BIKF AD 2.3
&THORN;j&oacute;nustut&iacute;mar
BIKF AD 2.3
Operational hours
ENGLISH/
ICELANDIC
1
2
AD Administration
Rekstrara&eth;ili flugvallar
During Office Hours 08:00 - 16:00
&Aacute; skrifstofut&iacute;ma 08:00 - 16:00
Customs and immigration
H24
Tollur og &uacute;tlendingaeftirlit
3
Health and sanitation
H24 - O/R / Skv. bei&eth;ni
Heilsug&aelig;sla
4
AIS Briefing Office
H24
Kynningarstofa uppl&yacute;singa&thorn;j&oacute;nustu
5
ATS Reporting Office (ARO)
H24
Tilkynningarst&ouml;&eth; flugumfer&eth;ar&thorn;j&oacute;nustu
6
MET Briefing Office
H24
Flugumsj&oacute;n
7
ATS
H24
Flugumfer&eth;ar&thorn;j&oacute;nusta
8
Fuel
H24
Eldsneyti
9
Handling
H24
&THORN;j&oacute;nusta
ICELANDIC CAA / FLUGM&Aacute;LASTJ&Oacute;RN &Iacute;SLANDS
Published by: ISAVIA / &Uacute;tgefi&eth;: FLUGSTO&ETH;IR ohf.
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BIKF AD 2 - 2
13 APR 2007
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
10
ENGLISH
Security
H24
&Ouml;ryggisg&aelig;sla
11
De-icing
H24
Af&iacute;sing
12
Remarks
NIL
Athugasemdir
BIKF AD 2.4
Afgrei&eth;sla og a&eth;sta&eth;a
BIKF AD 2.4
Handling services and
facilities
ENGLISH/
ICELANDIC
1
2
Cargo handling facilities
Fraktme&eth;h&ouml;ndlun
Normal on airport (high lift trucks and fork lifts)
Venjuleg &aacute; flugvelli (h&aacute;ir kranar og gaffallyftarar)
Fuel / oil types
AVGAS 100LL, JP-A1 / Turbo oils - AEROSHELL 15 W 50 multigrade
Eldsneytistegundir / ol&iacute;ur
3
Fuelling facilities / capacity:
Eldsneytisb&uacute;na&eth;ur / magn
4
De-icing facilities
O/R
Skv. bei&eth;ni
Af&iacute;singarb&uacute;na&eth;ur
5
Hangar space available for visiting aircraft:
Flugsk&yacute;lispl&aacute;ss fyrir a&eth;komuv&eacute;lar
6
Repair facilities for visiting aircraft
Vi&eth;ger&eth;ara&eth;sta&eth;a
7
Remarks
All types on request
Allar tegundir skv. bei&eth;ni
All types on request
Allar tegundir skv. bei&eth;ni
Oxygen or related servicing on request
S&uacute;refni e&eth;a hli&eth;st&aelig;&eth; &thorn;j&oacute;nusta skv. bei&eth;ni
Athugasemdir
BIKF AD 2.5
H24 / Delivery rate 3500 liters per minute
Allan s&oacute;larhringinn / 3500l &aacute; m&iacute;n&uacute;tu
A&eth;sta&eth;a far&thorn;ega
BIKF AD 2.5
Passenger facilities
ENGLISH/
ICELANDIC
1
2
Hotels
H&oacute;tel
Hotels in town, none on airport
H&oacute;tel &iacute; b&aelig;num, ekki &aacute; flugvelli
Airport Restaurant:
Yes / J&aacute;
Veitingasta&eth;ir &aacute; flugvelli
3
Transportation:
Taxis and busses available / Leigub&iacute;lar og r&uacute;tur f&aacute;anlegar
F&oacute;lksflutningar
4
5
Medical facilities:
Hj&uacute;krunara&eth;sta&eth;a
Hospital in town
Sj&uacute;krah&uacute;s &iacute; b&aelig;num
Bank:
Yes / J&aacute;
Banki
6
Tourist Office:
Yes / J&aacute;
Fer&eth;askrifstofa
7
Remarks
NIL
Athugasemdir
BIKF AD 2.6
Bj&ouml;rgun og eldvarnir
BIKF AD 2.6
Rescue and fire fighting
services
ENGLISH/
ICELANDIC
1
AD category for fire fighting
CAT IX
G&aelig;&eth;aflokkur flugvallarsl&ouml;kkvili&eth;s
2
Rescue equipment
CAT IX
Bj&ouml;rgunart&aelig;ki
3
Capability for removal of disabled aircraft
CAT IX
Geta til a&eth; fjarl&aelig;gja bila&eth;ar flugv&eacute;lar
AMDT 028 / 2007
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OPERATIONAL GUIDELINES AND METHODS
APPENDIX B - SAMPLE AIRPORT INFORMATION
BIKF AD 2 - 3
31 JUL 2008
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
4
ENGLISH
Remarks
Foaming of runways is not available
Eldvarnarfro&eth;a &aacute; flugbrautir ekki f&aacute;anleg
Athugasemdir
BIKF AD 2.7
&Aacute;rst&iacute;&eth;abundnar
hreinsanir
BIKF AD 2.7
Seasonal Availability Clearing
ENGLISH/
ICELANDIC
1
Types of Equipment
Tegund t&aelig;kja
2
3
Clearance priorities
See snow plan AD 1.2.2
Sj&aacute; kafla AD 1.2.2 um vetrarvi&eth;hald
Forgangsr&ouml;&eth; hreinsunar
See snow plan AD 1.2.2
Sj&aacute; kafla AD 1.2.2 um vetrarvi&eth;hald
Remarks
All seasons, winter conditions from Oct. to Apr.
Athugasemdir
Allt &aacute;ri&eth;, vetrart&iacute;mi fr&aacute; okt. til apr.
BIKF AD 2.8
Hl&ouml;&eth;, akbrautir og
g&aacute;tsta&eth;ir
BIKF AD 2.8
Aprons, taxiways and
check locations /positions
data
ENGLISH/
ICELANDIC
1
Apron surface and strength:
Yfirbor&eth; st&aelig;&eth;a og styrkur
2
Cargo apron surface and strength
Yfirbor&eth; frakthla&eth;s og styrkur
3
Taxiway width, surface and strength:
Breidd akbrauta, yfirbor&eth; og styrkur
4
ACL location and elevation
Sta&eth;setning og h&aelig;&eth; fyrir h&aelig;&eth;arm&aelig;lisathugun
5
VOR checkpoints:
Coordinates for aircraft stands:
G&aacute;tpunktar fyrir flugv&eacute;last&aelig;&eth;i:
7
Concrete / Steinsteypa: 18 300m2 / PCN 61 / R / A / W / T
Taxiways: Asphalt, 30 m wide, except taxiways Echo, Golf, November 4,
November 5 and Charlie 3 that are 23 m wide. Taxiway Delta is 15 m
wide.
Akbrautir: Malbik, 30 m brei&eth;ar nema akbrautir Echo, Golf, November 4,
November 5 og Charlie 3 sem eru 23 m brei&eth;ar. Akbraut Delta er 15 m
brei&eth;.
International apron, elevation 135 feet.
&Aacute; flughla&eth;i flugst&ouml;&eth;var Leifs Eir&iacute;kssonar, h&aelig;&eth; 135 FT
3 - see Aerodrome Chart BIKF AD 2.24.1.2 - 1
VOR-g&aacute;tpunktar:
6
Concrete / Steinsteypa: 300 000m2 / PCN 61 / R / A / W / T
14 - see Aircraft Parking/docking Chart BIKF 2.24.2.1 - 1 and
BIKF 2.24.2.2 - 1
Remarks:
Athugasemdir
BIKF AD 2.9
Lei&eth;beininga- og
uppl&yacute;singaskilti og
merkingar
BIKF AD 2.9
Surface movement
guidance and control
system and markings
ENGLISH/
ICELANDIC
1
Use of aircraft stand ID signs: TWY guidelines and visual parking
Akbrauta- og lei&eth;beiningaskilti: Akbrautamerkingar &aacute; hla&eth;i
2
RWY &amp; TWY markings and LGT
Flugbrauta- og akbrautamerkingar og lj&oacute;s
3
Stop bars
St&ouml;&eth;vunarlj&oacute;s
4
Remarks
Athugasemdir
ICELANDIC CAA / FLUGM&Aacute;LASTJ&Oacute;RN &Iacute;SLANDS
Published by: ISAVIA / &Uacute;tgefi&eth;: FLUGSTO&ETH;IR ohf.
Yes / J&aacute;
Thresholds, TDZ, centrelines and TWY designators marked.
Taxiway edge lights, apron edge lights and flood lights on apron
&THORN;r&ouml;skulda- snertisv&aelig;&eth;a- mi&eth;l&iacute;nu- og akbrautamerkingar uppl&yacute;star.
Akbrautahli&eth;alj&oacute;s, hla&eth;ja&eth;arslj&oacute;s og fl&oacute;&eth;l&yacute;sing &aacute; flughl&ouml;&eth;um.
No / Nei/
Obstructions are lit day and night
Hindranir l&yacute;star allan s&oacute;lahringinn
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OPERATIONAL GUIDELINES AND METHODS
APPENDIX B - SAMPLE AIRPORT INFORMATION
BIKF AD 2 - 4
31 JUL 2008
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
ENGLISH
BIKF AD 2.10 Flugvallarhindranir
BIKF AD 2.10 Aerodrome Obstacles
In approach/TKOF areas
In circling area and at AD
Remarks
1
2
3
RWY/Area
affected
Obstacle type
Elevation
Markings/LGT
a
b
Obstacle type
Elevation
Markings/LGT
Coordinates
Coordinates
c
a
All approach areas are obstacle free
BIKF AD 2.11 Ve&eth;uruppl&yacute;singar
b
BIKF AD 2.11 Meteorological
information provided
ENGLISH/
ICELANDIC
1
2
Associated MET Office
Ve&eth;urstofa &Iacute;slands
B&uacute;sta&eth;avegi 9
150 Reykjav&iacute;k
&Iacute;sland
S&iacute;mi : +354 522 6000
S&iacute;mbr&eacute;f: +354 522 6002
TELEX: METEO REYKJAVIK
AFS: BIRKYMYX
Netfang: office@vedur.is
Veffang: http://www.vedur.is
Ve&eth;urathuganir l&iacute;ka ger&eth;ar &aacute; flugv&ouml;llum
Meteorological Office
Ve&eth;urstofa &Iacute;slands
B&uacute;sta&eth;avegi 9
IS-150 Reykjav&iacute;k
Iceland.
Telephone: +354 522 6000
Telefax: + 354 522 6002
TELEX: METEO REYKJAVIK
AFS: BIRKYMYX
E-mail address: office@vedur.is
Internet address: http://www.vedur.is
Observations also taken locally at aerodromes
Hours of service
H24 / Allan s&oacute;lahringinn
&THORN;j&oacute;nustut&iacute;mi
3
Office responsible for TAF preparation
See MET Office / Sj&aacute; Ve&eth;urstofu &Iacute;slands
Skrifstofa &aacute;byrg fyrir TAF
Periods of validity
See GEN 3.5.4.1
Sj&aacute; GEN 3.5.4.1
Gildist&iacute;mi
4
5
Type of landing forecast
Tegund uppl&yacute;singa fyrir lendingu
Hourly METAR SPECI, TAF, VOLMET
&Aacute; klst. fresti METAR SPECI, TAF, VOLMET
Briefing / consultation provided
By telephone / Veittar &iacute; s&iacute;ma : +354 522 6000
Kynning / r&aacute;&eth;gj&ouml;f veitt
6
Flight documentation
Charts / Kort
Flugg&ouml;gn
Language(s) used
English - Icelandic / Enska - &iacute;slenska
Tungum&aacute;l
7
Charts and other information available for briefing or
consultation
Kort og a&eth;rar uppl&yacute;singar tilt&aelig;kar fyrir kynningu og r&aacute;&eth;gj&ouml;f
8
Supplementary equipment available for providing information
&Ouml;nnur t&aelig;ki til uppl&yacute;singa&ouml;flunar
9
ATS units provided with information
Flugumfer&eth;ar&thorn;j&oacute;nusta sem veitir uppl&yacute;singar
10
–
Keflavik ATIS, see table BIKF AD 2.18 ATS communication facilities.
Keflavik ATIS, sj&aacute; t&ouml;flu BIKF AD 2.18 ATS- fjarskiptab&uacute;na&eth;ur.
Keflavik TWR – APP
Keflav&iacute;k turn – A&eth;flug
Additional information
Vi&eth;b&oacute;taruppl&yacute;singar
AIRAC AMDT 026 / 2008
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OPERATIONAL GUIDELINES AND METHODS
APPENDIX B - SAMPLE AIRPORT INFORMATION
BIKF AD 2 - 5
11 APR 2008
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
ENGLISH
Other Met Data Provided
Mean daily maximum and minimum temperatures (&deg;C)
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
MAX
2.8
2.9
3.4
5.9
9.2
11.4
13.0
12.8
10.2
6.0
3.6
2.4
MIN
-1.7
-1.9
-1.6
0.7
3.8
6.6
8.0
7.8
5.8
2.4
-1.0
-2.6
Monthly mean pressure (hPs) at approx. time of max. 1500 and min. 0600 temperatures
MAX
1002.3
1005.3
1005.4
1009.9
1011.8
1008.2
1010.2
1009.1
1006.9
1004.6
1006.0
1000.9
MIN
1002.2
1005.4
1005.1
1009.9
1011.8
1008.2
1009.9
1009.2
1006.7
1004.3
1006.1
1001.1
Absolute humidity (m3) at approx. time of max. 1500 and min. 0600 temperatures
MAX
4.3
4.3
4.5
5.1
5.7
7.0
7.6
7.7
6.9
5.7
4.5
4.1
MIN
4.3
4.1
4.2
4.8
5.7
7.0
7.7
7.6
6.7
5.5
4.4
4.1
BIKF AD 2.12 S&eacute;rkenni flugbrauta
BIKF AD 2.12 Runway physical
characteristics
Designations
RWY NR
TRUE/MAG BRG
Dimensions of
RWY (M)
1
2
3
THR coordinates
THR elevation &amp;
highest elevation of
TDZ of precision
APP RWY
4
5
6
635752.13N
0223619.63W
137
Strength
(PCN)/surface of
RWY and SWY
02
00.02 / 018
3054x60
PCN 73 F/A/W/T
ASPHALT
20
180.02 / 198
3054x60
PCN 73 F/A/W/T
ASPHALT
635930.76N
0223619.56W
163
11
89.97 / 108
3065x60
PCN 80 F/A/W/T
ASPHALT
635906.14N
0223918.02W
111
29
270.02 / 288
3065x60
PCN 80 F/A/W/T
ASPHALT
635906.15N
0223532.60W
171
Slope of RWY-SWY
7
RWY 02
162
0.76%
0.0%
137
0
164
1000
163 ft
RWY 20
0.0%
2000
3054m
171 ft
151
RWY 11
111
0.5%
0
ICELANDIC CAA / FLUGM&Aacute;LASTJ&Oacute;RN &Iacute;SLANDS
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RWY 29
0.58%
128
0.7%
1000
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OPERATIONAL GUIDELINES AND METHODS
APPENDIX B - SAMPLE AIRPORT INFORMATION
BIKF AD 2 - 6
11 APR 2008
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
ENGLISH
Designations
RWY NR
SWY dimensions (M)
CWY dimensions (M)
Strip dimensions (M)
OFZ
1
8
9
10
11
02
NIL
150
3258x300
NIL
20
NIL
60
3258x300
NIL
11
NIL
300
3654x300
NIL
29
NIL
300
3654x300
NIL
Designations
RWY NR
Remarks
1
12
NIL
BIKF AD 2.13 Skilgreindar
brautarlengdir
BIKF AD 2.13 Declared distances
RWY Designator
TORA (M)
TODA (M)
ASDA (M)
LDA (M)
Remarks
1
2
3
4
5
6
02
3048
3198
3048
3048
NIL
20
3048
3108
3048
3048
NIL
11
3052
3352
3052
3052
NIL
29
3052
3352
3052
3052
NIL
BIKF AD 2.14 Approach and runway
lighting
RWY
Designator
BIKF AD 2.14 A&eth;flugs- og
flugbrautarlj&oacute;s
APCH LGT
type
LEN INTST
1
2
3
4
02
RWY THR ID Lights
G THR
PAPI 3&deg;
20
LIH W CL 900m
LIH R Sidebars 275m
LIH W Crossbars
150m, 300m Seq. fl.CL
G THR
PAPI 3&deg;
11
LIH W CL 900m
LIH R Sidebars 275m
LIH W Crossbars
150m, 300m Seq. fl.CL
G THR
PAPI 3&deg;
29
LIH W CL 300m and
W Crossbar
G THR
PAPI 3&deg;
THR
VASIS TDZ
LGT
(MEHT) LGT
colour
PAPI
LEN
WBAR
BIKF AD 2.15 &Ouml;nnur l&yacute;sing og
vararafmagn
5
RWY Centre
RWY edge
SWY
Line LGT
RWY
LGT LEN,
LGT
Length,
End LGT
spacing,
LEN Remarks
spacing,
colour
colour,
(M)
colour,
WBAR
INTST
colour
INTST
6
7
8
9
10
LIH Centreline
color coded
LIM W edge
R end
-
-
TDZ
LGTS
LIH Centreline
color coded
LIM W edge
R end
-
-
TDZ
LGTS
LIH Centreline
color coded
LIM W edge
R end
-
-
LIH Centreline
color coded
LIM W edge
R end
-
-
BIKF AD 2.15 Other lighting, secondary
power supply
ENGLISH/
ICELANDIC
1
ABN/IBN location, characteristics
Flugvallarviti - sta&eth;setning
AMDT 033 / 2008
ABN FLG G and split W - on watertank. The beacon will be secured if
winds exceed 40 knots.
Flugvallarviti FLG G og 2x HV - &aacute; vatnstanki. Vitinn er st&ouml;&eth;va&eth;ur ef
vindhra&eth;i fer yfir 40 hn&uacute;ta.
ICELANDIC CAA / FLUGM&Aacute;LASTJ&Oacute;RN &Iacute;SLANDS
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OPERATIONAL GUIDELINES AND METHODS
APPENDIX B - SAMPLE AIRPORT INFORMATION
BIKF AD 2 - 7
04 AUG 2005
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
2
ENGLISH
WDI
Anemometer
Yes / J&aacute;
Vindstefnum&aelig;lir
Vindhra&eth;am&aelig;lir
3
TWY edge and centre line lighting
Akbrautarlj&oacute;s kants og mi&eth;l&iacute;nu
4
5
Secondary power supply / switch-over time
TWY edge lights
Akbrautarja&eth;arlj&oacute;s
Vararafmagn / skiptit&iacute;mi
Secondary power, switchover time 15 seconds - CAT II, 0.0 sec.
Vararafmagn, skiptit&iacute;mi 15 sek&uacute;ndur - CAT II, 0.0 sek.
Remarks:
NIL
Athugasemdir
BIKF AD 2.16 Lendingarsv&aelig;&eth;i fyrir
&thorn;yrlur
BIKF AD 2.16 Helicopter landing area
ENGLISH/
ICELANDIC
1
2
Coordinates TLOF or THR of FATO
Sta&eth;setning lendingarsv&aelig;&eth;is
Helipads at: 1. North of hanger 885
2. Hot cargo ramp. and
3. Runup area by RWY 29
TLOF and/or FATO elevation M/FT
NIL
H&aelig;&eth; &aacute; lendingarsta&eth; M/FT
3
TLOF and FATO area dimensions, surface, strength, marking
NIL
St&aelig;r&eth;, yfirbor&eth;, styrkleiki, merking
4
True and MAG BRG of FATO
NIL
R&eacute;ttstefna og segulstefna
5
Declared distance available
NIL
Skilgreind lengd
6
Remarks
NIL
Athugasemdir
BIKF AD 2.17 R&yacute;mi flugstj&oacute;rnar&thorn;j&oacute;nustu
BIKF AD 2.17 ATS airspace
ENGLISH/
ICELANDIC
1
Designation and lateral limits
Sta&eth;setning loftr&yacute;mis
Keflavik Control Zones CTR:
Lines joining two semicircles with 10NM radius centered on KEF
VORTAC (635913N 0223652W) and 6 NM radius centered on IRE DME
(640748N 0215558W), divided by a line drawn 90&deg; on the line joining the
two facilities 11.85 NM from KEF VORTAC. KF CTR is west of this line.
Keflav&iacute;k flugstj&oacute;rnarsvi&eth; CTR:
Tveir samtengdir h&aacute;lfhringir annar me&eth; 10 NM rad&iacute;us me&eth; mi&eth;ju &aacute; KEF
VORTAC (635913N 0223652V) og hinn me&eth; 6 NM rad&iacute;usi um mi&eth;ju &aacute;
IRE DME (640748N 0215558V). &THORN;essum h&aacute;lfhringjum er skipt me&eth; l&iacute;nu
sem fellur 90&deg;&aacute; l&iacute;nuna milli IRE og KEF DME og er s&uacute; l&iacute;na 11.85 NM fr&aacute;
KEF VORTAC. KF CTR er vestur af &thorn;essari l&iacute;nu.
2
Vertical limits
3000 FT
H&aelig;&eth;arm&ouml;rk
3
Airspace classification
D
Flokkun loftr&yacute;mis
4
5
ATS unit call sign Language(s)
Kallmerki og tungum&aacute;l nota&eth; &iacute; flugumfer&eth;ar&thorn;j&oacute;nustu
Keflav&iacute;k tower- Icelandic / English /
Keflav&iacute;k turn - &Iacute;slenska / Enska
Transition altitude
7000’ MSL
Skiptih&aelig;&eth;
6
Remarks
Athugasemdir
ICELANDIC CAA / FLUGM&Aacute;LASTJ&Oacute;RN &Iacute;SLANDS
Published by: ISAVIA / &Uacute;tgefi&eth;: FLUGSTO&ETH;IR ohf.
FAXI TMA &amp; Keflav&iacute;k Approach Sector - for details see ENR 2.1
sj&aacute; n&aacute;nar &iacute; kafla ENR 2.1.
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OPERATIONAL GUIDELINES AND METHODS
APPENDIX B - SAMPLE AIRPORT INFORMATION
BIKF AD 2 - 8
16 FEB 2006
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
ENGLISH
BIKF AD 2.18 ATS-fjarskiptab&uacute;na&eth;ur
BIKF AD 2.18 ATS communication
facilities
Hours of
Operation
Remarks
3
4
5
119.3 MHz
H24
377.2 MHz
H24
121.5 MHz
H24
Emergency
243.0 MHz
H24
Emergency
Keflav&iacute;k Tower
118.3 MHz
H24
Keflav&iacute;k Tower
257.8 MHz
H24
Keflav&iacute;k Ground
121.9 MHz
H24
Ground Control
Keflav&iacute;k Ground
359.8 MHz
H24
Ground Control
121.5 MHz
H24
Emergency
243.0 MHz
H24
Emergency
121.0 MHz
H24
Service designation
Call sign
1
Keflav&iacute;k
APP
Keflav&iacute;k
APP
Keflav&iacute;k
APP
Keflav&iacute;k
APP
Keflav&iacute;k
TWR
Keflav&iacute;k
TWR
Keflav&iacute;k
GND
Keflav&iacute;k
GND
Keflav&iacute;k
GND
Keflav&iacute;k
GND
2
Keflav&iacute;k
Approach/Departure
Keflav&iacute;k
Approach/Departure
Keflav&iacute;k
Approach/Departure
Keflav&iacute;k
Approach/Departure
Keflav&iacute;k
Clearance Delivery
Keflav&iacute;k
Clearance Delivery
Frequency
Transmit
Keflav&iacute;k
A/G
Keflav&iacute;k
MET
Keflav&iacute;k
Keflav&iacute;k ATIS
AMDT 022 / 2006
Receives
Aircraft with UHF only
shall request clearance on
ground frequency 359.8 mHz
.
Airport Associates
Operations
131.775 MHz
Icelandair Operations
131.9 MHz
South Air Operations
132.15 MHz
Keflav&iacute;k Forecaster
125.0 MHz
H24
Pilot / Forecaster
344.6 MHz
112.0 MHz1
H24
Pilot / Forecaster
Keflav&iacute;k Information
H24
1. Keflavik VOR
H24
128.3 MHz
311.6 MHz
ICELANDIC CAA / FLUGM&Aacute;LASTJ&Oacute;RN &Iacute;SLANDS
Published by: ISAVIA / &Uacute;tgefi&eth;: FLUGSTO&ETH;IR ohf.
D6-36132 BOEING ETOPS GUIDE - VOLUME III
Page 8 of 21
REV SYM 2 March 6, 2009
02 AUG 2007
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APPENDIX B - SAMPLE AIRPORT INFORMATION
BIKF AD 2 - 9
02 AUG 2007
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
ENGLISH
BIKF AD 2.19 Radio navigation and
landing aids
Type of aid, CAT
of ILS/MLS (For
VOR/ILS/MLS, give
VAR)
BIKF AD 2.19 Fluglei&eth;s&ouml;gu- og
a&eth;flugsb&uacute;na&eth;ur
ID
Frequency
Hours of
operation
1
2
3
4
KEFLAV&Iacute;K
NDB
KF
392 kHz
H24
Site of
transmitting
antenna
coordinates
Elevation of DME
transmitting
antenna
5
6
KEF
112.0 MHz
CH 57X
RWY 11
ILS/LLZ
(18&deg; W 2005)
IKF
109.5 MHz
635906N
0223501W
RWY 11
GP
IKF
332.6 MHz
635911N
0223854W
H24
RWY 11
OM
75 MHz
RWY 11
MM
75 MHz
635906N
0224037W
RWY 11
IM
75 MHz
635906N
0223944W
110.3 MHz
635747N
0223620W
RWY 20
ILS/LLZ
(18&deg; W 2005)
IKO
RWY 20
GP
IKO
H24
635913N
0223652W
335.0 MHz
153 FT
635906N
0224356W
RWY 20
OM
75 MHz
RWY 20
MM
75 MHz
640004N
0223620W
RWY 20
IM
75 MHz
635942N
0223620W
Performance category II.
Glide Path 3&deg;
OM 6257m from THR
MM 1067m from THR
IM 370m from THR
640258N
0223618W
CAT I
RWY 29
ILS/LLZ
(18&deg; W 2005)
IKW
108.5 MHz
H24
635906N
0223942W
RWY 29
GP/DME
IKW
329.9 MHz
CH 22X
H24
635910N
0223557W
175 FT
RWY 29
VOR/DME
(18&deg; W 2005)
KEF
112.0 MHz
CH 57X
H24
635913N
0223652W
153 FT
RWY 02
ILS/LLZ
(18&deg; W 2005)
IKN
111.3 MHz
H24
635936N
0223620W
RWY 02
GP/DME
IKN
332.3 MHz
CH 50X
H24
635802N
0223612W
ICELANDIC CAA / FLUGM&Aacute;LASTJ&Oacute;RN &Iacute;SLANDS
Published by: ISAVIA / &Uacute;tgefi&eth;: FLUGSTO&ETH;IR ohf.
Radials 067 to 077 not usable
outside 20 NM from station.
Co-located with TACAN
Channel 57X
For ATIS see AD BIKF 2.18
above.
Performance category II
Glide Path 3&deg;
OM 3764m from THR
MM 1069m from THR
IM 352m from THR
635921N
0223608W
H24
7
Range 100NM approx
635906N
0224354W
KEFLAV&Iacute;K
VOR/DME
(18&deg; W 2005)
Remarks
D6-36132 BOEING ETOPS GUIDE - VOLUME III
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Glide Path 3&deg;
Colocated with VOR
CAT I
Glide Path 3&deg;
137 FT
AIRAC AMDT 021 / 2007
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OPERATIONAL GUIDELINES AND METHODS
APPENDIX B - SAMPLE AIRPORT INFORMATION
BIKF AD 2 - 10
03 AUG 2007
AIP Iceland
Flugm&aacute;lahandb&oacute;k - &Iacute;sland
ICELANDIC
ENGLISH
BIKF AD 2.20 Sv&aelig;&eth;isbundnar
umfer&eth;arreglur
BIKF AD 2.20 Local traffic regulations
2.20.1
2.20.1
Stj&oacute;rnun umfer&eth;ar - skilyr&eth;i
Regulation of traffic - Provisions
Keflav&iacute;k er alsamr&aelig;mdur flugv&ouml;llur (Level 3).
Tilv. IATA SSIM, IATA WSG og regluger&eth; (EC) 793/2004
fr&aacute; Evr&oacute;pu&thorn;inginu og Evr&oacute;pur&aacute;&eth;inu fr&aacute; 21. apr&iacute;l 2004.
Keflavik is a fully Coordinated Level 3 airport.
Ref. IATA SSIM, IATA WSG and Regulation (EC)
793/2004 of the European Parliament and of the Council
of 21. April 2004.
Bei&eth;ni um afgrei&eth;slut&iacute;ma skal senda &aacute; st&ouml;&eth;lu&eth;u SSIM
formi &aacute;:
Slot request must be sent in standard SSIM format to the
following addresses:
Netfang:
e&eth;a
SITA
KEFACXH
Email:
or
SITA
KEFACXH
scr@airportcoordination.is
Skrifstofut&iacute;mi, m&aacute;nud. til f&ouml;stud.
Vetrart&iacute;mi:
0800 - 1400 UTC
Sumart&iacute;mi:
0700 - 1300 UTC
Skrifstofan er loku&eth; laugard., sunnud. og alm. fr&iacute;daga
scr@airportcoordination.is
Office Hours, Mon-Fridays
Winter:
0800 - 1400 UTC
Summer:
0700 - 1300 UTC
Office is closed Sat/Sun and Public Holidays
Airport Coordination Denmark &amp;
Keflavik, Iceland
Vilhelm Lauritzens Alle 1
DK - 2770 Kastrup
Denmark
Airport Coordination Denmark &amp;
Keflavik, Iceland
Vilhelm Lauritzens Alle 1
DK - 2770 Kastrup
Denmark
S&iacute;mi IS
S&iacute;mi DK
+ 354 425 0624
+ 45 32 31 42 82
Phone IS
Phone DK
+ 354 425 0624
+ 45 32 31 42 82
S&iacute;mbr&eacute;f IS
S&iacute;mbr&eacute;f DK
+ 354 425 0610
+ 45 32 31 42 81
Fax IS
Fax DK
+ 354 425 0610
+ 45 32 31 42 81
2.20.2
Kr&ouml;fur um fjarskiptab&uacute;na&eth;
2.20.2
Requirement for comunication
equipment
Sendir og m&oacute;ttakari
Two way radio
2.20.3
2.20.3
Skr&aacute;ning einka- og kennsluflugv&eacute;la
Registration of private and trainer
aircraft
Allar einka- og kennsluflugv&eacute;lar sem koma inn &aacute;
&thorn;j&oacute;nustusv&aelig;&eth;i Keflav&iacute;kurflugvallar skulu skr&aacute;&eth;ar &iacute; AXIS
fluguppl&yacute;singakerfi Keflav&iacute;kurflugvallar.
All private and trainer aircraft arriving at the service area
of Keflavikairport shall be registered into the AXIS flight
information system of Keflav&iacute;k Airport.
Flugma&eth;ur/flugrekandi skal &iacute; samr&aelig;mi vi&eth; reglu &thorn;essa
hafa samr&aacute;&eth; vi&eth; afgrei&eth;slua&eth;ila &aacute; Keflav&iacute;kurflugvelli sem
s&iacute;&eth;an s&eacute;r um a&eth; skr&aacute; flugv&eacute;lina inn &iacute; AXIS kerfi&eth;.
The pilot/operator shall in accordance with this rule be in
contact with a handling agent at Keflavik Airport who will
register the aircraft into the AXIS system.
Til a&eth; for&eth;ast misskilning skal teki&eth; fram a&eth; reglur &thorn;essar
eiga ekki vi&eth; um einka- og kennsluflugv&eacute;lar sem &aelig;fa
snertilendingar e&eth;a a&eth;flug og koma ekki inn &aacute; ofangreint
&thorn;j&oacute;nustusv&aelig;&eth;i.
To avoid misunderstanding please note that these rules
do not apply to private and/or trainer aircraft which
practice touch and go landings and/or approaches and do
not come into the above mentioned service area.
2.20.4
2.20.4
Umfer&eth;arhringur
Flugv&eacute;lar &iacute; sj&oacute;nflugi
skulu flj&uacute;ga umfer&eth;arhringi
Keflav&iacute;kurflugvallar &iacute; 1200 fetum.
AMDT 030 / 2007
Traffic pattern
VFR flights shall fly the Keflavik traffic circuit at 1200 ft.
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2.20.5
ENGLISH
Reglur um &yacute;tingu flugv&eacute;la af st&aelig;&eth;um vi&eth;
Flugst&ouml;&eth; Leifs Eir&iacute;kssonar
2.20.5
Pushback procedures for aircraft
leaving Leifur Eir&iacute;ksson Air Terminal
&THORN;egar flugma&eth;ur bi&eth;ur flugumfer&eth;arstj&oacute;rn um heimild til
&yacute;tingar af st&aelig;&eth;i vi&eth; FLE skal hann jafnframt vera tilb&uacute;inn
til &thorn;ess a&eth; l&aacute;ta &yacute;ta flugv&eacute;linni tafarlaust.
When the pilot requests pushback clearance from the
ATC, the aircraft shall be ready for immediate departure
from the gate.
Heimilt er a&eth; r&aelig;sa hreyfla &aacute; me&eth;an veri&eth; er a&eth; &yacute;ta flugv&eacute;l
&aacute; vi&eth;komandi l&iacute;nu, enda s&eacute; gengi&eth; &uacute;r skugga um a&eth; &thorn;a&eth;
valdi ekki h&aelig;ttu.
Start up of engines are allowed as soon as pushback has
commenced, providing that it has been ensured that it
creates no danger.
Flugv&eacute;lum skal forgangsra&eth;a&eth; eftir &oacute;skum flugf&eacute;laga e&eth;a
afgrei&eth;slua&eth;ila.
Aircraft off block sequence shall be according to
requirements from airlines or handling agents.
M&aelig;lt er me&eth; a&eth; APU aflv&eacute;l flugv&eacute;larinnar skuli st&ouml;&eth;vu&eth;
ekki seinna en 15 m&iacute;n&uacute;tum eftir a&eth; flugv&eacute;lin kemur &aacute;
st&aelig;&eth;i og ekki r&aelig;st fyrr en 15 m&iacute;n&uacute;tum &aacute;&eth;ur en flugv&eacute;lin
fer af st&aelig;&eth;i.
It is recommended that the APU (Auxiliary Power Unit)
shall be turned off no later than 15 minutes after the
aircraft is on block and not started up earlier than 15
minutes before departure.
Ef &uacute;tihitastig er 0&deg;C e&eth;a l&aelig;gra er heimilt a&eth; r&aelig;sa APU
fyrr til a&eth; hita upp far&thorn;egar&yacute;mi.
If the outside air temperature is 0&deg;C or lower, the use of
APU is permitted in order to heat up the cabin.
Ennfremur er heimilt a&eth; r&aelig;sa
landg&ouml;ngubr&uacute; ef APU er bila&eth;.
hreyfil vi&eth;
Furthermore it is permitted to start up one engine at the
gate, if the APU is inoperative.
&Ouml;llum vi&eth;komandi a&eth;ilum &aacute; Keflav&iacute;kurflugvelli hafa veri&eth;
kynntar reglur &thorn;essar.
These pushback procedures have been introduced to all
parties concerned at Keflavik Airport.
2.20.6
2.20.6
einn
Flug fisa innan flugstj&oacute;rnarsvi&eth;s BIKF
Operation of Ultralights within BIKF
CTR
Flug fisa &iacute; flugstj&oacute;rnarr&yacute;mi Keflav&iacute;kurflugvallar er einungis
heimilt &aacute; flug&iacute;&thorn;r&oacute;ttasv&aelig;&eth;inu Sl&eacute;tta (sj&aacute; ENR 5.5-3) og
einnig flug til og fr&aacute; Sl&eacute;ttu til austurs og su&eth;austurs &uacute;t &uacute;r,
og innan sama geira inn &iacute; flugstj&oacute;rnarsvi&eth; Keflav&iacute;kur. &Aacute;tt
er vi&eth; beint flug til og fr&aacute; Sl&eacute;ttu. A&eth; &ouml;&eth;ru leyti er flug fisa
&iacute; flugstj&oacute;rnarsvi&eth;i Keflav&iacute;kur banna&eth; nema til komi
s&eacute;rst&ouml;k undan&thorn;&aacute;guheimild.
Operation of Ultralights within BIKF CTR are limited to
aerial and sporting area Sletta (see ENR 5.5-3) and flights
directly from and to Sletta within an area east to
southeast from Sletta. Other Ultralight operations are
prohibited unless an authorization has been granted by
the Shief Controller.
S&aelig;kja skal skriflega (br&eacute;f, fax, t&ouml;lvup&oacute;stur) um sl&iacute;ka
undan&thorn;&aacute;gu me&eth; a.m.k. 24 klst. fyrirvara til yfirflugumfer&eth;arstj&oacute;ra &aacute; skrifstofut&iacute;ma fr&aacute; 08:00 til 16:00
virka daga. Yfirflugumfer&eth;arstj&oacute;ri kann a&eth; binda
heimildina skilyr&eth;um
Applications for such an authorization shall be sent in
writing (letter, fax or email) to the Chief Controller with
at least 24 hour prior notice during office hours 08:00 to
16:00 Mondays to Fridays. The Chief Controller may
restrict the operations.
Skylt er a&eth; hafa talst&ouml;&eth; me&eth;fer&eth;is (sbr. BIKF AD 2.20.1)
og skal flugma&eth;ur hafa hloti&eth; &thorn;j&aacute;lfun &iacute; fjarskiptum vi&eth;
flugumfer&eth;arstj&oacute;rn.
Carriage of two way radio (see BIKF AD 2.20.1) is
mandatory and as well training in communications with
ATC .
2.20.7
2.20.7
Snertilendingar einshreyfils flugv&eacute;la
Snertilendingar einshreyfils flugv&eacute;la eru eing&ouml;ngu heimilar
&aacute; t&iacute;mabilinu: 09:00 – 15:00 og 17:00 – 07:00.
ICELANDIC CAA / FLUGM&Aacute;LASTJ&Oacute;RN &Iacute;SLANDS
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ICELANDIC
ENGLISH
BIKF AD 2.21 Fluga&eth;fer&eth;ir til
h&aacute;va&eth;amildunar
BIKF AD 2.21 Noise abatement
procedures
Flj&uacute;ga skal h&aelig;gri handar umfer&eth;arhring fyrir braut 11 og
20 vegna h&aacute;va&eth;amildunar nema anna&eth; hafi veri&eth;
sam&thorn;ykkt / fyrirskipa&eth; af flugumfer&eth;arstj&oacute;rn.
For the purpose of noise abatement, a right hand traffic
pattern shall be flown for RWYs 11&amp; 20 unless otherwise
approved or instructed by ATC.
Fluga&eth;fer&eth;ir til h&aacute;va&eth;amildunar vi&eth; brottflug af braut 11:
11A:
Klifra &aacute; brautarstefnu &iacute; 800 FT. S&iacute;&eth;an h&aelig;gri
beygja &aacute; stefnu 130&deg; og klifra &iacute; 2 000 FT.
Noise abatement departures for runway 11:
11A:
Climb runway heading to 800 feet then turn
right heading 130&deg; and maintain until reaching
2 000 feet.
Fyrir flugv&eacute;lar sem ekki geta fylgt li&eth; 11A:
11B:
Klifra &aacute; flugbrautarstefnu &iacute; 2 000 FT.
For aircraft not able to comply with above:
11B:
Climb runway heading until reaching 2 000 feet.
&Aacute; t&iacute;mabilinu fr&aacute; kl. 2300 til 0700 geta flugmenn v&aelig;nst
&thorn;ess a&eth; vera stefnt fr&aacute; &thorn;&eacute;ttb&yacute;lustu sv&aelig;&eth;um &aacute; Su&eth;vesturlandi me&eth; a&eth;sto&eth; ratsj&aacute;r.
During the time from 2300 hours to 0700 hours aircraft
may expect to be vectored away from the most dense
populated areas in southwest Iceland.
BIKF AD 2.22 Fluga&eth;fer&eth;ir
BIKF AD 2.22 Flight Procedures
2.22.1
2.22.1
Tilh&ouml;gun a&eth;flugs &iacute; l&eacute;legu skyggni &aacute;
Keflav&iacute;kurflugvelli / CAT II Operations
Low Visibility Procedures at Keflavik
Airport / CAT II Operations
&THORN;egar RVR skyggni fyrir flugbrautir 11 og 20 m&aelig;list minna
en 800 metrar og/e&eth;a sk&yacute;jah&aelig;&eth; er 200 fet e&eth;a minni
ganga s&eacute;rreglur um a&eth;flugstilh&ouml;gun (Nr. SR 06 07) &iacute; gildi
fyrir Keflav&iacute;kurflugv&ouml;ll.
LVP (No. SR 06 07) at Keflav&iacute;k Airport will come into
effect when the touchdown RVR for runways 11 and 20
measures less than 800 meters and/or the ceiling is 200
feet or less.
Tilh&ouml;gun flugtaks &iacute; l&eacute;legu skyggni &aacute; flugbrautum 02, 11, 20
og 29 er fyrir hendi.
Low visibility takeoff is available on runways 02, 11, 20
and 29.
&THORN;egar skyggni er minna en 550 metrar, er a&eth;eins einni
flugv&eacute;l heimilt a&eth; athafna sig &aacute; flugvellinum &iacute; einu.
When visibility is less than 550 meters, only one aircraft
will be allowed to operate on the maneuvering area at a
time.
BIKF AD 2.23 Vi&eth;b&oacute;taruppl&yacute;singar
BIKF AD 2.23 Additional Information
2.23.1
2.23.1
Fangv&iacute;rar
Fangv&iacute;rar sem s&yacute;ndir eru
flugvallarkorti eru &oacute;virkir.
AMDT 033 / 2008
&aacute;
fj&oacute;rum
st&ouml;&eth;um
&aacute;
Jet Arresting Gear at Keflav&iacute;k Airport
The jet arresting gears are inactive at all four locations.
See Aerodrome Chart for approximate location.
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ICELANDIC
ENGLISH
BIKF AD 2.24 Kort sem tilheyra
Keflav&iacute;kurflugvelli
BIKF AD 2.24 Charts Related to the
Keflavik Aerodrome
Bls. / Page
Kort / Chart
BIKF AD 2.24.1.2 - 1
Aerodrome Chart - ICAO
BIKF AD 2.24.2.1 - 1
Aircraft Parking/docking Chart - ICAO
BIKF AD 2.24.2.2 - 1
Aircraft Parking/docking Chart - ICAO
BIKF AD 2.24.5.1 - 1
Precision Approach Terrain Chart - ICAO RWY 02
BIKF AD 2.24.5.2 - 1
Precision Approach Terrain Chart - ICAO RWY 11
BIKF AD 2.24.5.3 - 1
Precision Approach Terrain Chart - ICAO RWY 20
BIKF AD 2.24.5.4 - 1
Precision Approach Terrain Chart - ICAO RWY 29
BIKF AD 2.24.7.1 - 1
Standard Instrument Departure Chart - ICAO Eastbound - A
BIKF AD 2.24.7.1 - 3
Standard Instrument Departure Chart - ICAO Eastbound - B
BIKF AD 2.24.7.1 - 5
Standard Instrument Departure Chart - ICAO Westbound - A
BIKF AD 2.24.7.1 - 7
Standard Instrument Departure Chart - ICAO Westbound - B
BIKF AD 2.24.9.1 - 1
Standard Arrival Routes and Holdings - ICAO
BIKF AD 2.24.10.1 - 1
Instrument Approach Chart - ICAO
ILS/DME RWY 02
BIKF AD 2.24.10.2 - 1
Instrument Approach Chart - ICAO
ILS/DME RWY 11
BIKF AD 2.24.10.2 - 3
Instrument Approach Chart - ICAO
ILS CAT II/DME RWY 11
BIKF AD 2.24.10.3 - 1
Instrument Approach Chart - ICAO
ILS/DME RWY 20
BIKF AD 2.24.10.3 - 3
Instrument Approach Chart - ICAO
ILS CAT II/DME RWY 20
BIKF AD 2.24.10.4 - 1
Instrument Approach Chart - ICAO
ILS/DME RWY 29
BIKF AD 2.24.10.5 - 1
Instrument Approach Chart - ICAO VOR/DME RWY 02
BIKF AD 2.24.10.5 - 2
Instrument Approach Chart - ICAO VOR/DME RWY 11
BIKF AD 2.24.10.6 - 1
Instrument Approach Chart - ICAO VOR/DME RWY 20
BIKF AD 2.24.10.6 - 3
Instrument Approach Chart - ICAO VOR/DME RWY 29
BIKF AD 2.24.10.7 - 1
Instrument Approach Chart - ICAO NDB RWY 11
BIKF AD 2.24.11.1 - 1
Visual Approach Chart - ICAO
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CHAPTER 1. GENERAL
100. APPLICABILITY. This advisory
circular (AC) concerns those certificate
holders applying for approval to conduct
Extended Operations (ETOPS) under Title
14 of the Code of Federal Regulations (14
CFR) part 121, &sect; 121.161, as well as those
certificate holders applying for approval to
conduct flights where a portion of which
traverse either the North or South Polar
Areas, as defined in part 121, &sect; 121.7. This
AC also provides guidance in resolving
operational issues to certificate holders
currently conducting such operations.
CHAPTER 2. BACKGROUND ON
ETOPS
200.
ETOPS
REGULATORY
REQUIREMENTS.
101. CANCELLATIONS. The following
AC’s and policy letters are canceled:
• AC 120-42A, Extended Range
Operation with Two-Engine Airplanes,
dated December 30, 1988
• ETOPS Policy Letter (EPL) 95-1, 138Minute ETOPS Operational Approval
Criteria, dated December 19, 1994
• EPL 20-1, 207-Minute ETOPS
Operational Approval Criteria, dated
March 21, 2000
• Federal Aviation Administration (FAA)
Policy Letter, Guidance for Polar
Operations, dated March 5, 2001
102. RELATED REGULATIONS. 14
CFR part 21, &sect; 21.4; part 25, &sect; 25.1535; part
121, &sect;&sect; 121.7, 121.97, 121.99, 121.106,
121.135, 121.161, 121.162, 121.191,
121.197, 121.374, 121.410, 121.415,
121.565, 121.624, 121.625, 121.631,
121.633, 121.646, 121.687, 121.689,
121.703, 121.704, and 121.705; and part
121, appendix P
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a. All two-engine airplanes and threeand four-engine passenger-carrying
airplanes operated under part 121 are
required to comply with &sect; 121.161. This
regulation imposes special requirements
for ETOPS for these airplanes. These
operations are defined as:
(1) Two-Engine Airplanes. These
are flights whose planned routing
contains a point farther than 60
minutes flying time from an
adequate airport at an approved oneengine inoperative cruise speed
under standard conditions in still air.
(2) Passenger-Carrying Airplanes
with More Than Two Engines.
These are flights whose planned
routing contains a point farther than
180 minutes flying time from an
adequate airport at an approved oneengine inoperative cruise speed
under standard conditions in still air.
b. To conduct ETOPS, the specified
airplane-engine combination must be
certificated
to
the
airworthiness
standards of transport-category airplanes
and be approved for ETOPS. Airplane
certification guidance for ETOPS can be
found in &sect;&sect; 121.162 and 25.1535. As
with all other operations, a certificate
holder requesting any route approval
must first show that it is able to
satisfactorily
conduct
operations
between each required airport as defined
for that route or route segment, and any
required en route alternate airport.
Certificate holders must show that the
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facilities and services specified in &sect;&sect;
121.97 through 121.107 (domestic and
flag operations) and &sect;&sect; 121.113 through
121.127 (supplemental and commercial
operations) are available and adequate
for the proposed operation. In addition,
the certificate holder must be approved
for ETOPS under part 121. This AC
provides the additional guidance for
certificate holder approval for ETOPS.
following
constant:
201. EVOLUTION OF ETOPS.
a. Section 121.161 has an extensive
historical basis, which began as early as
1936. Before obtaining approval for
operation in 1936, an applicant operating
an airplane with two piston engines were
required to show that intermediate fields
available for safe takeoffs and landings
were located at least at 100-mile
intervals along the proposed route. In
1953, &sect; 121.161 imposed the 60-minute
rule on two- and three-engine airplanes.
In 1964, three-engine airplanes were
exempted, leaving the restrictions only
on two-engine airplanes based on the
lack of satisfactory engine reliability in
the
operation.
In
response
to
improvements in engine design and
reliability, and responding to the needs
of industry, the FAA has provided
guidance for deviations from the rule
that have allowed two-engine operations
to expand incrementally beyond the
initial 60-minute restriction. Currently,
engine reliability has improved to a level
where the safety of the operations is not
impacted so much by the number of
engines, but by other factors that affect
operations of all airplanes whose
routings take them great distances from
adequate airports. Throughout the
evolution of the current &sect; 121.161, the
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factors
have
remained
(1) The rule has always applied to all
areas of operation, and has not been
limited to overwater operations.
(2) Any additional restrictions
imposed or, alternatively, any
deviations granted to operate in
excess of the basic requirements,
were based on a finding by the
Administrator that adequate safety
would be provided in the proposed
operation and current levels of safety
would be maintained when all
factors were considered. This finding
was never limited to engine
reliability alone.
(3) The airports used in meeting the
provisions of the rule must be
adequate for the airplane used (that
is, available for safe landings and
takeoff with the weights authorized).
(4) Adequate levels of safety within
the operation are to be maintained.
Operations over increasingly remote
areas and the possibility of increased
diversion lengths have a potentially
negative impact on the safety of the
diversion, and thus the operation as a
whole.
Additional
regulatory
requirements are intended to ensure
that this potential increase in risk is
mitigated and that adequate levels of
safety within operations are retained.
(5) When considering the impact of
operating at greater distances from
airports, the certificate holder must
show that the operation can be
Par 201
REV 2
March 6, 2009
OPERATIONAL GUIDELINES AND METHODS
APPENDIX C - FAA ADVISORY CIRCULAR AC 120-42B
conducted at a level of reliability that
maintains an acceptable level of risk.
articulate quantifiable standards of
reliability and experience.
b. In June of 1985, responding to the
industry’s desire to take advantage of the
increased reliability and capabilities of
two-engine airplanes, the FAA issued
AC 120-42. This AC provided guidance
on one means of obtaining deviation
authority from &sect; 121.161 to allow twoengine airplanes to operate on routes up
to 120 minutes from an adequate airport
after demonstration of specific levels of
in-service experience and systems
reliability. The FAA amended this AC in
1988 (AC 120-42A) to permit twoengine airplanes to operate up to 180
minutes from an adequate airport. These
ACs introduced the term “ETOPS” for
those specific Extended Operations and
addressed airplane and engine design
aspects, maintenance programs, and
operations. Both of these ACs
encompassed the following precepts:
c. The original guidance for extendedrange operations with two-engine
airplanes in AC 120-42 allowed an
increase of up to 15 percent to the
maximum diversion time of 120
minutes. This provision was eliminated
with the release of the guidance in AC
120-42A, providing for operations up to
180 minutes. Recognizing a need for
ETOPS diversion authority between 120
and 180 minutes, the FAA reinstated the
138-minute provision by issuing EPL
95-1 in 1994. In March of 2000, at the
request of the industry, the FAA issued
ETOPS Policy Letter (EPL) 20-1, 207
Minute ETOPS Operation Approval
Criteria. This document provided a
similar 15 percent increase in the 180minute maximum diversion time and
gave limited relief to ETOPS certificate
holders in the specific case of North
Pacific Operations.
(1) Reliance on a two-step approval
that included type design of the
airplane-engine combination and
approval of the certificate holder’s
operation.
(2) Risk, as measured by diversion
length, is mitigated by application of
regulations and guidance reflecting
current best practices that address
the type certification of the ETOPS
airplane and its systems as well as
the operational environment of such
operations.
(3) ETOPS can be managed
successfully, and the level of safety
can be maintained, by up-to-date
regulations and guidance that
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d. Since the advent of the original &sect;
121.161, extended two-engine airplane
operations have been governed by this
rule, and the process of evolving and
progressive guidance has reflected the
successful
and
ever-increasing
experience of the industry. As capable as
this body of guidance has been in the
past, it became increasingly clear that a
need existed to codify all the disparate
documents into a single body of rules,
and to update the existing rules to reflect
all the industry improvements such
progress has used as its basis.
Consequently &sect; 121.161 was revised to
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expand two-engine operational authority
under successful ETOPS processes and
require certain operations of all
passenger-carrying part 121 airplanes to
adopt ETOPS requirements. This AC
reflects current &sect; 121.161 regulatory
requirements.
202. ETOPS APPLICABILITY TO ALL
PASSENGER-CARRYING AIRPLANES
FLOWN
IN
LONG-RANGE
OPERATIONS.
a. AC 120-42 in 1985, and AC 120-42A
in 1988, recognized the increasing
reliability of turbojet engines and helped
to establish type design and operational
practices for safe and reliable long-range
operations with two-engine airplanes. As
the technology and reliability of twoengine airplanes continued to improve,
due in large measure to the requirements
of these documents, such operations
became compatible with those longrange operations typically associated
with three- and four-engine airplanes. At
the same time this technology brought
two-engine airplanes to the arena of
long-range operations, the infrastructure
to support such operations was
changing. Political and funding priorities
forced the closure or reduction in basic
services of a number of airports, military
and civilian, in remote areas that
historically had been used as diversion
airports for routes over oceanic and/or
desolate land areas. The increasing use
of polar flights, while creating economic
benefits, has also brought new
challenges to the operation. The risks
associated with these areas’ remoteness,
harsh climate and terrain, and their
unique operational issues, needed to be
addressed to maintain an equivalent
level of safety in the operation.
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b. These issues began to significantly
impact the viability of all long-range
two-engine airplane operations under
current regulations, and likewise began
to erode the basic safety net that longrange operations in three- and fourengine airplanes had relied on. Because
of these pressures and the increasing
commonality
of
all
long-range
operations, the data began to show that
ETOPS requirements and processes are
generally applicable to all long-range
passenger-carrying operations, including
those by three- and four-engine
airplanes, and would improve the safety
and viability of such operations. All
long-range passenger-carrying airplanes,
regardless of the number of engines,
needed a viable diversion airport in the
case of onboard fire, medical
emergency,
or
catastrophic
decompression. Ensuring availability of
en route alternate airports, adequate fire
fighting coverage at these airports, and
fuel
planning
to
account
for
depressurization are sound operational
practices for all airplanes, including
three- and four-engine airplanes.
Likewise, planning for the maximum
allowable diversion and worst-case
scenarios should account for all airplane
time-critical systems.
c. Unlike the ETOPS guidance provided
for two-engine airplanes, there has been
no regulatory framework governing the
long-range operations of three- and fourengine airplanes.
For example, in emergencies such as
loss of cabin pressure, current
regulations
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require adequate oxygen supplies but do
not require the operator to consider the
amount of extra fuel necessary to reach a
diversion airport.
(1) An analysis of operational data
shows that between 1980 and 2000,
33 of the 73 cruise depressurization
events on one manufacturer’s
airplanes occurred on airplanes with
more than two engines.
(2) A study conducted by this
manufacturer using a modern fourengine aircraft carrying normal route
planning fuel reserves raises issues
about the adequacy of the current
fuel planning requirements in the
event of a diversion.
d. Operational data shows that the
diversion rate for all airplane-related and
non-airplane-related
causes
are
comparable
between
two-engine
airplanes and airplanes with more than
two engines. Consequently, the FAA has
found that there is a need for all
passenger carrying operations beyond
180 minutes from an adequate airport to
adopt many of the ETOPS requirements
that have been based on sound safety
principles and successfully proven over
many years of operations. Accordingly,
the FAA revised &sect; 121.161 to include
passenger-carrying airplanes with more
than two engines in these long-range
operations.
203. EXTENDED OPERATIONS.
a. Since 1985, the acronym, ETOPS, has
been defined as “extended twin-engine
operations” and has been limited to part
121 airplanes with only two engines.
Current regulations have extended these
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applications to all passenger-carrying
airplanes operating in both 14 CFR parts
121 and 135, and the acronym has now
been redefined to mean “extended
operations.” This is to acknowledge the
similarity
of
certain
long-range
passenger-carrying operations of all
airplanes operating today, and the
common issues that impact such
operations.
b. Since 1988, the ETOPS limit for twoengine airplanes has been 180 minutes
from an adequate airport at an approved
one-engine inoperative cruise speed
under standard conditions in still air
(excluding the limited authority in the
North Pacific given under EPL 20-1,
207-Minute
ETOPS
Operational
Approval Criteria, dated March 21,
2000). Service experience has shown
that although limited, this authority has
satisfactorily supported the vast majority
of the world’s current aviation routes.
c. Those areas not supported within 180minute diversion authority tend to be
routes over remote areas of the world
that are uniquely challenging to the
operation. These areas include the South
Polar Region, a small section in the
South Pacific, the southern South
Atlantic Ocean between South America
and Africa, the southern Indian Ocean
and the North Polar area under certain
winter
weather
conditions.
The
additional operational challenges of
these routes are equally demanding of all
airplanes, regardless of the number of
engines, and include such issues as
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extremes in terrain and meteorology, as
well as limited navigation and
communications infrastructure. Support
of a necessary diversion and subsequent
recovery in such areas demands added
training, expertise, and dedication from
all certificate holders. The development
of ETOPS requirements is intended to
address all these issues.
d. Even though for continuity with
current two-engine ETOPS the existing
acronym ETOPS is retained, the ETOPS
acronym has been re-defined. ETOPS
has been expanded to include all
passenger-carrying airplane operations
where a proposed flight plan includes
any point that is greater than 180
minutes from an adequate airport (at an
approved one-engine inoperative cruise
speed under standard conditions in still
air).
204. PRECLUDE AND PROTECT.
a. The whole premise of ETOPS has
been to preclude a diversion and, if it
were to occur, to have programs in place
to protect the diversion. Under this
concept, propulsion systems are
designed and tested to ensure an
acceptable level of in-flight shutdowns
(IFSD), and other airplane systems are
designed and tested to ensure their
reliability.
Two-engine
airplane
maintenance practices are enhanced to
better maintain and monitor the
condition of the engines and systems
significant to ETOPS. The design of
these enhanced practices has been a
major factor in the joint development of
the FAA’s and industry’s aggressive
steps to develop a foundation to resolve
problems with airplane systems and
engines in order to minimize the
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potential for procedural and human
errors, thereby precluding a diversion.
b. However, despite the best design,
testing, and maintenance practices,
situations occur that may require an
airplane to divert. Regardless of whether
the diversion is for technical (airplane
system- or engine-related) or nontechnical reasons, the certificate holder
must have a flight operations plan to
protect that diversion. For example, such
a plan must include ensuring that pilots
are knowledgeable about diversion
airport alternates and weather conditions
(&sect; 121.631), have the ability to
communicate with the certificate
holder’s dispatch office and air traffic
control (ATC) (&sect;&sect; 121.99 and 121.122),
and have sufficient fuel to divert to the
alternate (&sect; 121.646). Under the
“preclude and protect” concept, various
failure scenarios need to be considered.
For example, during the design of the
airplane, time-limited systems such as
cargo
compartment
fire
suppression/containment capability are
considered. Fuel planning must account
for the possibility of decompression or
the failure of an engine with
considerations for in-flight icing
conditions. Best options under these
scenarios should be provided to the pilot
before and during the flight.
c. This philosophy has been critical to
the success of two-engine ETOPS in the
past and has been applied to these
airplanes in operations beyond 60
minutes from an adequate airport. This
application is based on the requirements
of &sect; 121.161 and the engine inoperative
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diversion requirements of &sect; 121.565. Inservice data shows that all airplanes,
regardless of the number of engines,
divert from time to time for various
causes.
All
passenger-carrying
operations conducted where there are a
limited number of en route airports,
where the support infrastructure is
marginal, or where there are challenging
weather conditions should adopt many
of the same elements of the same
preclude and protect concept. If
certificate holders plan to operate
passenger-carrying airplanes with more
than two engines in areas where en route
airports are farther away than 180
minutes, these operations are also
required to meet certain standards
defined under ETOPS to ensure that all
efforts are made to preclude a diversion,
and if a diversion does occur, that
procedures are in place to protect that
diversion.
205. ETOPS AREAS OF OPERATION.
a. ETOPS areas of operation are defined
by &sect; 121.7 to be areas beyond a certain
distance
from
adequate
airports
measured by an airplanes one-engine
inoperative cruise speed under standard
conditions in still air. Because of the
impact such distances might have on the
diversion time of an airplane, regulatory
guidance has been established for the
planning, operational, and equipage
requirements for such operations. A
certificate holder must apply to the FAA
for approval to operate in an ETOPS
area using the methodologies in this AC
or other means approved by the FAA.
When approval is granted, the ETOPS
authority for a specific ETOPS area of
operations will be noted in the certificate
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holder’s
operations
(OpSpecs).
specifications
b. Most ETOPS authorities for twoengine ETOPS beyond 180 minutes are
limited to a specific geographical region.
Historically, ETOPS authorities for twoengine airplanes up to 180 minutes were
developed based on a specific need in a
particular operating area. Limiting
expanded ETOPS authority beyond 180
minutes (for two-engine airplanes)
serves several purposes.
(1) The primary importance is the
preclusion of an arbitrary use of
diversion authority beyond that
necessary to complete the operation
safely and efficiently. Because it is
accepted that increased diversion
times potentially increase the risk of
the operation a certificate holder
must make every effort to plan
ETOPS with a maximum diversion
distance of 180 minutes or less, if
possible.
(2) It should be a goal of all twoengine airplane flight planning to
operate to the shortest diversion time
that provides the widest range of
options in the event of a diversion
while recognizing the economic
benefits of a more direct route and
the safety benefits of diverting to an
airport that is well equipped. Tying
increased diversion authority to
specific
areas
of
operation
accomplishes this goal while
sufficiently
addressing
the
operational needs of the industry.
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(3) Likewise, this focus on specific
needs and areas of operation does
not add impetus to any perceived
rationale for further degradation in
the availability or capabilities of en
route alternates in remote areas of
the world. Although the industry has
no direct authority to affect the
actions of sovereign nations, it is
reasonable to base operations on the
value of en route alternate
availability at reasonable diversion
distances.
assessed differently for ETOPS beyond
180 minutes.
(4) In consideration of the successful
history of three- and four-engine
airplane operations and the reliability
and redundancy of current engines
used in this operation, ETOPS for
these airplanes does not have similar
restrictions and ETOPS authorities
are not limited to geographic areas.
However, like twin-engine operators,
the three- and four-engine operator is
required to designate the nearest
available ETOPS alternate along the
planned route of flight and must
remain within a 240 minute
diversion time if possible.
c. In its application for ETOPS
authority, the certificate holder will
typically request a specific ETOPS area
of operation based on an analysis of
proposed routings and the availability of
airports sufficient to support the
operational requirements of the ETOPS
regulations. Because the operating rules
distinguish between ETOPS up to 180
minutes, and ETOPS beyond 180
minutes, the requested level of ETOPS
authority in a certificate holder’s
application will necessarily have to be
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(1) Two-Engine Airplanes up to
180-Minute ETOPS and 207Minute ETOPS Authority in the
North Pacific Area of Operations.
The ETOPS area of operation is the
area bounded by distance circles
representing the approved oneengine inoperative cruise speed
under standard conditions in still air
chosen by the applicant. The actual
flight plan must comply with the fuel
supply requirements in &sect; 121.646(b)
and must therefore account for wind.
However, the flight planning
limitations of &sect; 121.633(a) for
airplane systems do not require the
operator to account for wind in such
calculations for flight planning and
for determining the ETOPS area of
operations in these cases. This
allows the applicant to choose an
operating authority in his or her
application that is based on the
“ETOPS
area
of
operation”
determination. In other words, the
distance from alternates in a
certificate holder’s route planning
exercise will be the same value used
to determine the type design criteria
for the airplane-engine combination
used in the operation, and the
ETOPS approval necessary to fly the
route under all flight planning
conditions.
(2) ETOPS Beyond 180 Minutes
(Two-Engine Airplanes and All
Passenger-Carrying
Airplanes
With More Than 2 Engines). As
required by &sect; 121.633(b), for ETOPS
beyond 180 minutes for all airplanes,
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the ETOPS operation must account
for the effects of wind and
temperature on the calculated
distances. Consequently the planning
for an ETOPS flight beyond 180
minutes is more complex.
(a) The certificate holder should
first conduct a route planning
exercise for each planned city
pairing
to
determine
the
diversion authority needed in still
air conditions. If the route or
segments of the route exceed 180
minutes based on one engine
inoperative speed and still air,
then a secondary planning
exercise (that may be required
seasonally) should be conducted
that factors in expected winds
and temperatures on that route.
The distance between adequate
alternate airports on the route is
converted into time (minutes)
computed for all engine cruise
speed, as well as engine
inoperative speed. The number of
minutes cannot exceed the timelimited
system
certified
capability (cargo fire suppression
and the other most limiting
system) that is identified in the
Configuration
Maintenance
Procedures (CMP) or Aircraft
Flight Manual (AFM) (or any
other
FAA-approved
manufacturer’s document) less
the 15-minute pad. The operator
needs to determine how much
system capability is required for
the planned route and equip its
airplane to have sufficient
margins. Finally, for the actual
flight, the operator’s flight
planning must be within the
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airplane systems capability for
the selected ETOPS alternate
airports on the planned route
based on diversion times that are
calculated using known or
forecast winds and temperature
conditions.
(b) As a minimum, the certificate
holder must ensure that the timelimited systems requirements of
&sect; 121.633(b) are met at the
equal-time
points
between
ETOPS alternates determined by
the most limiting en route fuel
supply requirements of &sect;
121.646(b), commonly referred
to as the ETOPS critical fuel
scenario. Certificate holders
flying three- and four engine
airplanes, prior to the established
installation time and certification
time requirements of the
regulation for these systems and
their airplanes, are exempt from
these flight planning limitations.
(c) Once the required fire
suppression systems are installed
(no later than February15, 2013
for turbine powered airplanes
with more than two engines) the
certificate holder must follow the
flight planning limitations of &sect;
121.633(b)(1). As required by &sect;
121.162(d), for airplanes with
more
than
2
engines
manufactured on or after
February 17, 2015, the CMP
document for that model will list
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the airplane’s most limiting
ETOPS Significant System time
issued in accordance with &sect;
25.3(c). The Certificate holder
operating an airplane-engine
combination with more than two
engines is required to comply
with &sect; 121.633(b)(2) if the CMP
lists the most limiting ETOPS
Significant System time.
d. Credit for the Driftdown. For the
purposes of computing distances for
ETOPS Area of Operation, credit for
driftdown may be taken.
e. Actual Diversion Time. Actual
diversion time may exceed the
authorized diversion time as long as the
flight is conducted within the authorized
ETOPS Area of Operation, and complies
with the requirements of &sect; 121.633.
206.
ETOPS
REQUIREMENTS.
ALTERNATE
a. One of the distinguishing features of
ETOPS operations is the concept of an
en route alternate airport being available
where an airplane can divert following a
single failure or a combination of
failures that require a diversion. Most
airplanes operate in an environment
where there usually is a choice of
diversion airports available within a
close proximity to the route of flight.
However, a certificate holder conducting
ETOPS may only have one alternate
airport within a range dictated by the
endurance of a particular airframe
system (for example, the cargo fire
suppressant system), and that system or
system failure may dictate the approved
maximum diversion time for that route.
Therefore, it is important that any airport
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designated as an ETOPS alternate have
the capabilities, services, and facilities to
safely support the operation. The
weather conditions at the time of arrival
should provide assurance that adequate
visual references will be available upon
arrival at decision height (DH) or
minimum descent altitude (MDA), and
that the surface wind conditions and
corresponding
runway
surface
conditions will be acceptable to permit
the approach and landing to be safely
completed with an engine and/or
systems inoperative.
b. At dispatch, an en route alternate must
meet
ETOPS
alternate
weather
requirements in &sect; 121.625 and as
specified in Chapter 3, paragraph
303c(5) of this AC and in the certificate
holder’s OpSpecs. Because of the
natural variability of weather conditions
with time, as well as the need to
determine the suitability of a particular
en route alternate before departure, such
requirements are higher than the weather
minimums required to initiate an
instrument approach. This is necessary
prior to the time that the instrument
approach would be conducted, to
provide for some deterioration in
weather conditions after planning. This
increases the probability that the flight
will land safely after a diversion to an
alternate airport. The airport of departure
(takeoff) and the destination airport
(unless used concurrently as an ETOPS
alternate) are not required to meet the
weather minima for ETOPS alternates,
as these airports are subject to other
regulations (e.g., &sect;&sect; 121.617, 121.621,
and 121.623).
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c. While en route, the forecast weather
for designated ETOPS alternates should
remain at or above operating minima.
This provides ETOPS flights with the
ability to resolve all diversion decisions
successfully throughout the flight. The
suitability of an en route alternate airport
for an airplane that encounters an inflight situation that necessitates a
diversion during ETOPS operations is
based on a determination that the airport
still is suitable for the circumstances,
and the weather and field conditions at
that airport permit an instrument
approach to be initiated and a landing
completed.
207.
ETOPS
IN-SERVICE
EXPERIENCE REQUIREMENTS.
a. When AC 120-42 was first released in
1985, two-engine ETOPS was a new
concept and ETOPS approvals were
sought on airframe-engine combinations
that were already in service. Hence, it
was logical to establish criteria for
approvals
based
on
in-service
experience. At that same time, the FAA
recognized the possibility that other
approval methods could be developed
without in-service experience, and
accordingly, provided statements that
recognized those options. The original
two-engine ETOPS requirements for
engine reliability were based on a world
fleet in-service experience of 250,000
hours. For 120-minute ETOPS, the FAA
additionally required the certificate
holder to have 12-consecutive months of
operational in-service experience with
the airplane-engine combination (AEC).
For 180-minute ETOPS, the FAA
required the certificate holder to have
REV 2
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previously gained 12 consecutive
months of operational in-service
experience with the specified AEC
conducting 120-minute ETOPS. These
basic,
two-engine
in-service
requirements have been retained and are
discussed in Appendix 3. Achieving
these levels of experience, combined
with the required levels of engine
reliability, is an acceptable means of
attaining ETOPS approval for operators
of two-engine airplanes.
b. At the time AC 120-42A was drafted, the
FAA recognized that a reduction of twoengine in-service experience requirements
or substitution of in-service experience on
another airplane would be possible. Any
reduction was to be based on an evaluation
of the certificate holder’s ability and
competence to achieve the necessary
reliability for the particular AEC in ETOPS.
For example, a reduction in in-service
experience would be considered for a
certificate holder who could show extensive
in-service experience with a related engine
on another airplane that had achieved
acceptable reliability. The FAA also allowed
certificate holders unable to initially fly
ETOPS routes at the lesser thresholds to
make use of ETOPS simulation or
demonstration programs in their application
for 180-minute ETOPS. Eventually specific
guidance material (AC 120-42A, appendix
7,
Accelerated
ETOPS
Operational
Approval) was developed by the FAA
permitting ETOPS without accumulating inservice experience in the airplane-engine
combination. Most subsequent ETOPS
approvals have been granted under these
guidelines and this method is retained in
Appendix 3.
Par 207
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208. OPERATIONAL
AND
SYSTEMS
REQUIREMENTS.
RELIABILITY
SUITABILITY
a. The safety of long-range operations
such as ETOPS depends on the
reliability of all airplane systems
including the propulsion systems. Timelimited systems such as cargo
compartment
fire
suppression/containment capability must
be considered (&sect; 121.633). The
certificate holder must also have an
established program that monitors the
reliability of systems significant to
ETOPS (&sect; 121.374).
b. In order to achieve and maintain the
required engine reliability standards, the
certificate holder operating a two-engine
airplane in ETOPS should assess the
proposed maintenance and reliability
program’s ability to maintain a
satisfactory level of airplane systems
reliability for the particular airplaneengine combination. All certificate
holders should design the flight
operations and, if applicable, the
maintenance programs for ETOPS with
an objective to preclude diversions and,
if a diversion does occur, to protect that
diversion.
Required
ETOPS
maintenance practices also must
minimize the potential for procedural
and human errors that could be
detrimental to the safety of the
operation. Fuel planning must account
for the possibility of a depressurization
and/or failure of an engine with
considerations for in-flight icing
conditions (&sect; 121.646).
that would reduce the capability of the
airplane or the ability of the flight
crewmember to cope with an adverse
operating condition. System failures or
malfunctions occurring during extended
range operations could affect flight
crewmember workload and procedures.
Although the demands on the flight
crewmember
may
increase,
a
manufacturer applying for ETOPS type
design approval must consider crew
workload, operational implications, and
the crew's and passengers' physiological
needs during continued operation with
failure effects for the longest diversion
time for which it seeks approval. The
manufacturer must also conduct flight
tests to validate the adequacy of the
airplane's
flying
qualities
and
performance, and the flightcrew's ability
to safely conduct an ETOPS diversion
with expected system failures and
malfunctions. An ETOPS operator
should carefully consider the possible
adverse effects that changes in airplane
equipment or operating procedures may
have on the original evaluations
conducted when the airplane was
approved
for
ETOPS
before
implementing such changes.
d. Following a determination that the
airframe systems and propulsion systems
are ETOPS type design approved as per
part 25, an in-depth review of the
applicant’s required ETOPS programs
will be accomplished to show the ability
to achieve and maintain an acceptable
level of systems reliability, and to safely
conduct these operations.
c. The type design requirements for
ETOPS certification consider the
probability of occurrence of conditions
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CHAPTER 3. REQUIREMENTS FOR
ETOPS AUTHORIZATION
300. ETOPS REQUIREMENTS.
The FAA may approve ETOPS for various
areas of operation in accordance with the
requirements and limitations specified in
part 121, appendix P. ETOPS must be
authorized in the certificate holder’s
OpSpecs and conducted in compliance with
those sections of part 121 applicable to
ETOPS.
301. MAINTENANCE
REQUIREMENTS FOR TWO-ENGINE
ETOPS AUTHORIZATION.
The certificate holder conducting ETOPS
with two-engine airplanes must comply with
the ETOPS maintenance requirements as
specified in &sect; 121.374. These requirements
are discussed in paragraphs a through o as
follows:
a. As of February 15, 2008, certificate
holders operating passenger-carrying
airplanes with more than two engines,
having the authority to operate on
specific ETOPS routes should not need
to re-apply for their specific route
authority. However, the certificate
holder is required to comply with all the
applicable ETOPS flight operational
regulations described in this AC, and
must have their ETOPS programs and
processes approved by their certificateholding district office (CHDO) with the
concurrence of the Director, Flight
Standards Service.
b. The certificate holder’s ETOPS
requirements must be specified in their
maintenance and operations programs.
Maintenance requirements necessary to
support ETOPS are explained in
paragraphs 301 and 302. Flight
operations requirements necessary to
support ETOPS are described in
paragraphs 303 and 304.
c. The requirements for the various
levels of ETOPS authorities are listed in
tabular form in Appendix 2.
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a.
Continuous
Airworthiness
Maintenance Program (CAMP). The
basic maintenance program for the
airplane being considered for ETOPS is
a CAMP that may currently be approved
for a non-ETOPS certificate holder for a
particular make and model airplaneengine combination. The basic CAMP
must be a maintenance and inspection
program that contains the instructions
for continued airworthiness (ICA) based
on the manufacturer’s maintenance
program, or those contained in a
certificate holder’s maintenance manual
approved in its OpSpecs. The certificate
holder and its CHDO must review the
CAMP to ensure it provides an adequate
basis for development of a ETOPS
maintenance program. The certificate
holder’s ETOPS CAMP must include
specific ETOPS requirements, which
will be incorporated as supplemental
requirements to the basic CAMP. These
supplemental requirements include the
enhanced maintenance and training
processes that will ensure ETOPS
airplanes achieve and maintain the level
of performance and reliability necessary
for
ETOPS
operations.
These
supplemental requirements, referred to
in the industry as ETOPS processes or
ETOPS process elements, currently
Par 301
PAGE C.17
OPERATIONAL GUIDELINES AND METHODS
APPENDIX C - FAA ADVISORY CIRCULAR AC 120-42B
should be in place for existing ETOPS
operations.
Prospective
ETOPS
certificate holders must supplement their
basic CAMP with those program
elements defined in paragraphs b
through o below.
b. ETOPS Maintenance Document.
The certificate holder must develop a
document for use by personnel involved
in ETOPS. This may be a separate
document or a part of other maintenance
documents. It need not be inclusive but
should, at least, reference the
maintenance
program
and
other
pertinent requirements clearly indicating
where all facets of the ETOPS
maintenance program are located in the
certificate holder’s document system.
All ETOPS requirements, including
supportive programs, procedures, duties,
and responsibilities, must be identified.
The ETOPS document(s) must reflect
the actual policies and procedures the
certificate holder expects their ETOPS
maintenance personnel to adhere to. The
document(s) should be user friendly, and
be accessible to all affected personnel.
The initial document must be submitted
to the CHDO and be approved before
being adopted.
c.
ETOPS
PRE-DEPARTURE
SERVICE CHECK (PDSC).
(1) The certificate holder must
develop an ETOPS PDSC to verify
that the airplane and certain
significant items are airworthy and
ETOPS capable. Each certificate
holder’s PDSC may vary in form and
content. The prerequisites for an
acceptable PDSC are content and
suitability for the specific certificate
holder’s needs.
PAGE C..18
(2) All certificate holders must
address ETOPS significant system
airworthiness in their ETOPS
maintenance program, including the
PDSC. Specifically, the PDSC is a
maintenance task that should include
an applicable maintenance records
review and an interior and exterior
inspection. The PDSC is sometimes
referred to as an expanded transit
check inspection. The PDSC should
include visual inspections and
procedures applicable to determining
ETOPS
Significant
Systems
airworthiness
status.
The
airworthiness status determination
should include a process for
determining engine and auxiliary
power unit (APU) oil quantities, and
consumption rates prior to ETOPS
dispatch.
NOTE: Proper servicing of fluids,
such as engine, APU, generator
systems, and hydraulic systems is a
vital ingredient to successful ETOPS
operations. Some current ETOPS
operators have had incidents resulting
from improper fluid servicing, or not
properly determining or addressing
high consumption rates. This has
resulted in IFSDs and diversions.
Certificate holders should consider
this area very seriously when
developing their maintenance checks,
including the PDSC.
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(3) Some certificate holders may
elect to include tasks in the PDSC
that are driven by their reliability
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programs and are not related to
ETOPS
significant
systems.
However, the certificate holder must
clearly identify the ETOPS related
tasks on their PDSC if non-ETOPS
qualified maintenance personnel are
to accomplish the non-ETOPS tasks.
An
appropriately
trained
maintenance person, who is ETOPS
qualified, and authorized by the
certificate holder, must accomplish
and certify by signature the
completion of ETOPS specific tasks.
An appropriately trained person who
is ETOPS qualified and authorized
by the certificate holder must certify
by signature, that the ETOPS predeparture service check has been
completed. Appropriately trained
persons are those that have
satisfactorily
completed
the
certificate holder’s ETOPS training
program. The signatory person that
certifies the completion of the PDSC
must also meet the following criteria:
(a) Inside the United States, the
signatory person holds a U.S.
mechanic’s
certificate
with
airframe and powerplant ratings,
and works for an operator
authorized to engage in part 121
operation, or works for a part 145
repair station.
(b) Outside the United States, the
signatory person holds a U.S.
mechanics
certificate
with
airframe and powerplant ratings,
or holds a certificate in
accordance with &sect; 43.17(c) (1)
or,
(c) Works for an ETOPS
maintenance entity and has the
requisite experience or specific
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training needed to accomplish
the task and is authorized to
complete the PDSC and return
the aircraft to service on behalf
of the ETOPS maintenance
entity; the signatory person does
not have to hold a U.S. or
Canadian certificate.
NOTE: An ETOPS maintenance
entity is an entity that has been
authorized to perform ETOPS
maintenance and authorized by the
certificate holder to complete ETOPS
pre-departure service checks. That
entity is certificated to engage in part
121 operations; a repair station
certificated under part 145, or an
entity authorized pursuant to &sect;
43.17(c)(2).
(4) The PDSC must be certified
complete immediately before each
scheduled ETOPS flight. The term
“immediately” has historically meant
to be no more than 2 to 4 hours
before the flight. However, the FAA
may grant some relief from this time
period under certain conditions. The
certificate holder should explain any
rational for such deviations in its
ETOPS maintenance document,
which is approved by its CHDO.
(5) A PDSC may not be required
before all ETOPS flights. The FAA
may grant relief following irregular
operations
because
of
nonmechanical issues, such as weather
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or medical emergency diversions, or
when operating ETOPS into specific
areas of operation. For example, if
an airplane scheduled for an ETOPS
flight receives a PDSC before
departure and subsequently must
divert or turn back for reasons other
than mechanical, the certificate
holder must identify in its ETOPS
maintenance
document
what
procedures its flight operations and
maintenance personnel would follow
to preclude performing another
PDSC. If a mechanical discrepancy
develops as a result of the diversion
or turn back, the certificate holder
may have to perform another PDSC.
For example, when an overweight
landing inspection reveals an ETOPS
Significant System discrepancy that
requires maintenance intervention,
another PDSC is required.
(6) In areas where prevailing weather
conditions are stable and generally
do not approach extremes in
temperature, wind, ceiling, and
visibility,
such
as
in
the
Caribbean/Western Atlantic (75minute ETOPS) and Micronesia
routes (90-minute ETOPS), the
service check may not be required
for the return leg of an ETOPS
flight. This check is not precluded by
any other maintenance check.
d. Dual Maintenance.
(1) ETOPS dual maintenance,
otherwise referred to as identical
maintenance, multiple maintenance,
and simultaneous maintenance,
requires special consideration by the
certificate holder. This is to
recognize and preclude common
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cause human failure modes. Proper
verification processes or operational
tests, prior to ETOPS, are required
when
dual
maintenance
on
significant systems occurs.
(2) Dual maintenance on the “same”
ETOPS Significant System can be
described as actions performed on
the same element of identical, but
separate ETOPS Significant Systems
during the same routine or nonroutine
visit.
Examples
of
maintenance on the “same” ETOPS
Significant System are: maintenance
on both air cycle machines (or
equivalent ) in the air conditioning
systems during a turnaround flight;
removal of either both engine oil
filters, or both chip detectors; and
replacement of both chip detectors.
(3)
Dual
maintenance
on
“substantially
similar”
ETOPS
Significant Systems specifically
addresses maintenance actions on
engine-driven components on both
engines. An example of dual
maintenance
on
“substantially
similar” ETOPS Significant Systems
could include: replacement of the
No. 1 Integrated Drive Generator
(IDG) and the No. 2 Engine Driven
Pump (EDP).
(4) The certificate holder must
establish procedures that minimize
identical maintenance actions from
being scheduled or applied to
multiple similar elements in any
ETOPS Significant System during
the same routine or non-routine
Par 301
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maintenance visit. In order to
manage this requirement the
certificate holder must develop a list
of fleet-specific ETOPS Significant
Systems and include them in their
ETOPS maintenance document(s).
(5) The FAA recognizes that
sometimes ETOPS dual maintenance
actions cannot be avoided or
precluded because of unforeseen
circumstances that occur during
ETOPS operations. In the line
maintenance arena, one example
would be when an ETOPS airplane
has inbound discrepancies on both
engines’ oil systems, or there is a
generator replacement on one
engine, and an oil system
discrepancy on the other engine.
Additionally,
staggering
maintenance on ETOPS Significant
Systems in the heavy maintenance
arena is not always possible or
feasible. However, to minimize
human factor common cause risk, the
certificate holder should attempt to
minimize dual maintenance on
ETOPS
Significant
Systems
wherever/whenever possible.
(6) In any event, when dual
maintenance is performed on a
ETOPS Significant System, the
certificate holder must have written
procedures
in
its
ETOPS
maintenance
document
that
addresses this situation. At a
minimum, the certificate holder must
ensure:
(b) The maintenance action on
each of the elements in the
ETOPS Significant System is
performed
by
the
same
technician under the direct
supervision of a second ETOPS
qualified individual, and
(c) It verifies the effectiveness of
the corrective actions to those
ETOPS Significant Systems
before the airplane enters the
ETOPS area of operation. This
verification action must be
performed
using
ground
verification methods, and in
some
instances,
in-flight
verification methods described in
the next section of this AC. On
an exception basis, the same
ETOPS–qualified
technician,
under the supervision of an
ETOPS qualified Centralized
Maintenance Control person,
may
perform
the
dual
maintenance and the ground
verification methods only if inflight verification action is
performed.
(7) The FAA acknowledges that the
servicing of fluids and gases is not
considered maintenance; however,
these tasks, when done improperly
have adversely affected ETOPS
operations. The certificate holder
should
recognize
the
hazard
associated with improper servicing
Par 301
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and do all possible to mitigate the
associated
risk.
Specifically,
servicing tasks such as engine, APU,
and generator system oil servicing
are tasks that require high levels of
attention. The FAA encourages the
certificate holder to ensure that its
programs have separate individuals
perform such servicing. However,
the FAA recognizes that many
certificate holder’s route and
organizational structures may not
lend themselves to these procedures.
The certificate holder’s program
should include detailed servicing
instructions, or make readily
available servicing instructions.
Additionally, the certificate holders
should consider including oil
servicing in their ETOPS OJT
program, regardless of whether one
individual or multiple individuals
perform the tasks.
e. Verification Program.
(1) The certificate holder must
develop a verification program for
resolution of airplane discrepancies
(corrective actions) on ETOPS
significant systems. This program
must include corrective action
confirmation in specific areas such
as engine shutdown, significant
system failure, adverse trends, or any
prescribed event that could effect an
ETOPS operation. The program must
ensure corrective action is taken and
confirmed successful before the
airplane enters an ETOPS area of
operation. The certificate holder
must verify the effectiveness of the
corrective actions following the
maintenance action and prior to an
ETOPS flight or prior to passing the
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ETOPS entry point. The ground
verification method is accomplished
by following the ICA contained in
the Airplane Maintenance Manuals
(AMM) or the certificate holder’s
maintenance manuals. These ICAs
include built-in test equipment
(BITE) and functional/operational
checks that often include leak checks
after ground runs.
(2) Normally ground verification is
acceptable to ensure corrective
action. Under certain conditions
ground verification beyond that
recommended in the ICA or in-flight
verification may be required. An
example of a condition that would
require an in-flight verification is the
replacement of an APU component
that could affect the APU’s ability to
start at the ETOPS cruise altitude
after cold soak. In-flight verification
may be conducted on revenue
flights, provided the action is
completed before the ETOPS entry
point. In those cases where the
verification flight will reach the
ETOPS entry point approximately 60
minutes into the flight, e.g.,
departing from an island, and the
inflight verification is for APU
inflight starting which requires a
two-hour cold soak, (see paragraph
301m., “APU In-Flight Start
Program”), the operator can initiate
the flight with the APU running and
shut it down two hours prior to top
of descent and initiate the inflight
APU start before top of descent.
Ground maintenance personnel
should coordinate with flight
operations personnel whenever
Par 301
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an in-flight verification is required.
Each certificate holder must identify
its ETOPS significant systems,
ground verification requirements,
and
in-flight
verification
requirements
in
its
ETOPS
maintenance document.
(3) The certificate holder must
establish a means to ensure any
required verification action is
accomplished. The certificate holder
must include a clear description of
who initiates verification actions and
who is responsible for completing
the
actions
in
its
ETOPS
maintenance document.
f. Task Identification. The certificate
holder must identify all tasks that must
be accomplished or certified as complete
by
ETOPS-qualified
maintenance
personnel. The intent is to have ETOPStrained
maintenance
personnel
accomplish these tasks because they are
related to ETOPS. ETOPS specific tasks
must be:
(1) The certificate holder must
identify all tasks that must be
accomplished or certified as
complete by ETOPS qualified
personnel. The intent is to have
ETOPS
trained
maintenance
personnel
accomplish
these
identified tasks because they are
related to ETOPS. ETOPS specific
tasks should be:
(a) Identified on the certificate
holder’s work forms and related
instructions, or
(2) If a certificate holder does not
identify ETOPS-related task in their
current maintenance program, then
all tasks must be accomplished by
ETOPS-qualified personnel.
g. Centralized Maintenance Control
Procedures. An ETOPS certificate
holder, regardless of the size of its
ETOPS fleet, must have a centralized
entity responsible for oversight of the
ETOPS maintenance operation. The
certificate holder must develop and
clearly define in its ETOPS maintenance
document specific procedures, duties,
and responsibilities for involvement of
their centralized maintenance control
personnel in the ETOPS operation.
These established procedures and
centralized control processes would
preclude an airplane from being
dispatched for ETOPS flights after an
engine IFSD, ETOPS significant system
failure, or discovery of significant
adverse trends in system performance
without appropriate corrective action
having been taken.
h. ETOPS Parts Control. The
certificate holder must develop a parts
control program to ensure the proper
parts and configurations are maintained
for ETOPS. The program must include
procedures to verify that the parts
installed on ETOPS airplanes during
parts
borrowing
or
pooling
arrangements, as well as those parts used
after repair or overhaul, maintain the
required ETOPS configuration.
Par 301
(b) Parceled together and
identified as an ETOPS package.
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(c) Uncommanded power or
thrust changes or surges.
i. Reliability Program.
(1) The certificate holder must
develop an ETOPS reliability
program or enhance its existing
reliability program to incorporate the
ETOPS supplemental requirements.
This program must be designed with
early identification and prevention of
ETOPS-related problems as the
primary goal. The program must be
event-oriented, and incorporate
reporting procedures for significant
events detrimental to ETOPS flights.
For those certificate holders that do
not
have
an
FAA-approved
reliability program, their Continuing
Analysis and Surveillance System
(CASS) must be enhanced to achieve
ETOPS reliability goals. The
certificate holder should submit
regular ETOPS reliability reports to
its CHDO. The frequency of such
reporting should be agreed upon
between the certificate holder and
the CHDO. Customarily, monthly
reports have been deemed an
acceptable frequency.
(2) In addition to the reporting
requirements in &sect; 121.703, the
certificate holder must report the
following items on their ETOPS
airplanes (regardless of ETOPS or
Non-ETOPS operation) within 96
hours to its CHDO:
(a) IFSDs, except planned IFSDs
performed for flight training.
(d) Inability to control the engine
or obtain desired power or thrust.
(e) Inadvertent fuel loss or
unavailability, or uncorrectable
fuel imbalance in flight.
(f) Failures, malfunctions or
defects associated with ETOPS
Significant Systems.
(g) Any event that would
jeopardize the safe flight and
landing of the airplane on an
ETOPS flight.
(3) The reporting of any of the above
items must include the information
specified in &sect; 121.703(e).
(4) The certificate holder must
conduct an investigation into the
cause of the occurrence of any event
listed in &sect; 121.703 and &sect;
121.374(h)(1) and submit its findings
to its CHDO.
NOTE: The FAA encourages operator
investigations include manufacturers
when feasible. If the CHDO
determines
additional
corrective
action is necessary, the certificate
holder must further investigate and
implement appropriate corrective
action acceptable to the CHDO.
j. Propulsion System Monitoring.
(b) Diversions and turnbacks for
failures, malfunctions, or defects
associated with any ETOPS
Significant Systems.
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(1) The certificate holder must monitor
its fleet average IFSD rate for the
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specified airplane-engine combination.
It should establish firm criteria
regarding the actions it will take when
it detects adverse trends in propulsion
system conditions. If the IFSD rate,
computed on a 12-month rolling
average, exceeds the values in the
following table, the certificate holder,
in conjunction with its CHDO, must
investigate common cause effects or
Number of
Engines
2
2
2
systemic errors and submit the
findings to its CHDO within 30 days.
NOTE: It may be applicable to
combine some similar airplane-engine
combinations, due to the commonality
of engine type, e.g., 777-200LR and 300ER with GE90-110/115B engine,
where the engine build is the same and
operations
are
similar.
Investigation Threshold In-Flight Shut Down Rates
IFSD RATES
ETOPS Authorization
.05/1000
.03/1000
Up to and including 120 minutes.
Beyond 120 minutes up to and including 180
minutes and 207 minutes in North Pacific.
Greater than 180 minutes (Except for 207
minutes in North Pacific.
.02/1000
(2) With respect to maintenance, the
purpose of monitoring IFSD rates is
to provide FAA and operators with a
tool for measuring the health of a
fleet of ETOPS-approved airplanes
in service. Causes of IFSDs or other
engine and propulsion system
problems may be associated with
type design problems and/or
maintenance
and
operational
procedures applied to the airplane. It
is very important that the certificate
holder identify the root cause of
events so that an indication of
corrective action is available, such as
a fundamental design problem that
requires an effective hardware (or
software) final fix. Repetitive
inspections may be satisfactory as
interim solutions, but longer-term
design solutions, such as terminating
actions, may be required if possible.
Design problems can affect the
REV 2
March 6, 2009
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
whole fleet. The FAA will not
revoke
an
existing
ETOPS
operational approval solely because
of a high IFSD rate. A certificate
holder who experiences a type
design related event need not be
operationally penalized for a
problem that is design-related and
may not be of their own making.
However,
maintenance
or
operational problems may be wholly,
or partially, the responsibility of the
certificate holder. If a certificate
holder has an unacceptable IFSD rate
risk attributed to common cause or a
systemic problem in operational
practices or the maintenance
program, then action carefully
tailored to that certificate holder may
be required, and may include a
Par 301
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reduction of the certificate holder’s
diversion limit.
(3) The certificate holder must
investigate an IFSD rate higher than
the 12-month rolling average
standard that occurs for a mature
fleet after the commencement of
ETOPS (Refer to the IFSD Rates
table above). The certificate holder
must investigate any indication of a
high IFSD rate; however, it should
consider that in the case of the
smaller fleet, the high IFSD rate may
be because of the limited number of
engine operating hours used as the
denominator for the rate calculation.
This can cause an IFSD jump well
above the standard rate because of a
single IFSD event. The underlying
causes for such a jump in the rate
will have to be considered by the
Administrator’s representative. On
occasion, a particular event may also
warrant implementation of corrective
action even though the overall IFSD
rate is not being exceeded.
(4) The 30-day reporting criteria of
paragraph 301j(1) is intended to
ensure that the certificate holder
provides the FAA timely notification
of the status of an event
investigation. The certificate holder
may or may not have root cause or
terminating action at the end of the
30-day
period,
and
further
discussions with the FAA may be
required after this period.
(5) The certificate holder may
designate a sub-fleet engine/airframe
combination for the purposes of the
IFSD monitoring/rate program. The
operator may include the IFSD
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statistics of all engines that are
ETOPS
configured
and
are
maintained in accordance with the
operators ETOPS program even if
used on non-ETOPS airplanes.
k. Engine Condition Monitoring. The
certificate holder must develop a
program for its ETOPS engines that
describes the parameters to be
monitored, method of data collection,
and corrective action processes. The
program
should
reflect
the
manufacturer’s instructions and industry
practices, or the certificate holder should
establish a program that demonstrates an
equivalent level of monitoring and data
analysis. The goal of this monitoring
program is to detect deterioration at an
early stage, and to allow for corrective
action before safe operation is affected.
In order to achieve this goal, engine data
analysis should be accomplished as often
as
practical.
The
recommended
maximum interval is five days. Engine
limit margins must be maintained so that
prolonged engine inoperative diversions
may be conducted without exceeding
approved engine limits (for example,
rotor
speeds
and
exhaust
gas
temperature) at all approved power
levels and expected environmental
conditions. Engine margins preserved
through this program should account for
the effects of additional engine loading
demands (for example anti-ice and
electrical), which may be required
during IFSD flight phase associated with
the diversion. If oil analysis monitoring,
such as the Spectrographic Oil Analysis
Program (SOAP), is meaningful and
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recommended by the manufacturer, the
certificate holder should include it in
their program.
l. Oil Consumption Monitoring. The
certificate holder must develop an
engine oil consumption monitoring
program to ascertain that there is enough
oil to complete the scheduled ETOPS
flight.
The
certificate
holder’s
consumption limit must not exceed the
manufacturer’s recommendations, and it
must trend oil consumption. The
certificate holder’s oil consumption
trending program should be capable of
recognizing a spike in the oil
consumption rate. A certificate holder
who operates an ETOPS aircraft in
ETOPS and non-ETOPS operations may
elect to develop a program that
documents the indicated flight deck oil
quantity at each Non-ETOPS station to
supplement their oil consumption trend
monitoring programs capability to
discover an oil spike. For example, if an
ETOPS airplane oil is serviced
infrequently, and the quantities aren’t
regularly recorded, it would be difficult
to determine whether the oil added
during an ETOPS pre-departure check
was the result of normal oil consumption
over several flight hours, or a sudden
increase
which
would
merit
investigation and corrective action prior
to the ETOPS flight. The certificate
holders trending program may be done
manually or by electronic means. The
program must consider the amount of oil
added at the departing ETOPS station
with reference to the running average
consumption, as well as monitor for
sudden increases in consumption. The
monitoring
must
be
continuous
including non-ETOPS flights and the oil
added at the ETOPS departure station.
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For example, after servicing, the oil
consumption may be determined by
maintenance personnel as part of the
pre-departure check. The amount of oil
added also could be reported to a
centralized maintenance control for
calculation before the ETOPS flight. If
the APU is required for ETOPS, it must
be included in the oil consumption
monitoring program. Any corrective
actions taken regarding oil consumption
must be verified before ETOPS
departure.
m. APU In-Flight Start Program.
(1) If the airplane type certificate
requires an APU but does not
normally require the APU to operate
during the ETOPS portion of the
flight, the certificate holder must
develop an in-flight start and run
reliability program to ensure that the
APU will continue to provide the
performance
and
reliability
established by the manufacturer.
Specifically, the program is intended
to verify the start and run capability.
It is not required to actually load the
APU in flight with the generator
and/or pneumatics. This monitoring
program must include periodic
sampling of each airplane’s APU inflight
starting
capabilities.
Specifically, the certificate holder
must ensure that each airplane’s
APU periodically is sampled rather
than repeatedly sampling the same
APUs. The certificate holder may
adjust sampling intervals according
to system performance and fleet
maturity. The certificate holder and
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its CHDO should periodically review
the certificate holder’s APU in-flight
start program data to ensure that the
in-flight
start
reliability
is
maintained. Should the rolling 12month APU in-flight start rate drop
below 95 percent, the certificate
holder
should
initiate
an
investigation into any common cause
effects or systemic errors in
procedures.
defined by ATC. These altitudes
should be representative of the
ETOPS routes flown.
(e) If the APU fails to start on the
first attempt, subsequent start
attempts may be made within the
limits of the airframe and APU
manufacturer’s
recommended
procedures.
(3) The certificate holder must report
any operationally required APU inflight start failures occurring during
actual ETOPS operations to its
CHDO within 96 hours. The
certificate holder also must report
any occurrences of an ETOPS
configured
APU
in-flight
unsuccessful start attempt occurring
during routine sampling (which
exceed the airframe and APU
manufacturer design specifications)
to its CHDO. The final report should
include corrective actions taken as
well as the status of corrective action
programs and fleet upgrades.
(2) The certificate holder should
include the criteria below in their
APU in-flight start program. The
certificate holder should make APU
in-flight starts subject to the
following conditions:
(a) In-flight APU starts do not
need to be performed on ETOPS
flights; however, the APU must
be in the ETOPS configuration in
accordance with the appropriate
CMP document, if applicable, for
credit to be allowed.
(b) If in-flight APU start is
performed on an ETOPS flight,
the start may be attempted on the
return leg.
n. Configuration Maintenance and
Procedures (CMP).
(c) The start attempt should be
initiated before top of descent, or
at such time that will ensure a 2hour cold soak at altitude before
the start attempt.
(d) Within route or track
constraints, the objective would
be met by attempting a start near
the highest altitude assigned the
route or track, and the final
attempt near the lower altitude
limits of the route or track, as
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(1) The CMP Standard specifies any
additional
configuration,
maintenance
or
operational
requirement that is uniquely
applicable
to
ETOPS.
The
requirements in the CMP are
established by the FAA at the time of
initial ETOPS type design approval
of the airplane-engine combination.
The CMP document typically is
published and maintained by the
Par 301
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airplane manufacturer and includes
identified
CMP
requirements.
Airplane
manufacturers
may
continue to release CMP revisions
beyond the basic revision level
required for ETOPS. The CMP
revision levels required for specific
airplane-engine combinations are
typically listed in the front of the
CMP or may be controlled through
issuance of customized CMP
documents. The certificate holder
must
implement
the
basic
configuration, maintenance, and
operating
procedures
standard,
identified in the CMP, before
beginning ETOPS operations unless
the CMP includes an incorporation
schedule with a later date than the
beginning of the certificate holder’s
ETOPS operations. If a CMP
document exists for an ETOPS
certificate holder’s airplane, the
certificate holder must ensure that all
of the following apply:
(a) Configuration features are
installed in the airplanes and
engines;
(b) Maintenance procedures are
incorporated
into
the
maintenance program;
(c) Demonstrated capabilities are
incorporated into the flight
operations manual and the
minimum equipment list, as
required; and
Aircraft Certification Office, as
required by the CMP document.
(2) Each certificate holder must
develop a system to ensure all CMP
requirements remain incorporated in
its airplanes, programs, and manuals
throughout the operational life of
each airplane, for as long as they
operate in ETOPS.
(3) The FAA will mandate any
subsequent
configuration,
maintenance, or procedural changes
necessary for continued safe ETOPS
operations through the Airworthiness
Directive (AD) process. The
certificate holder should review and
consider voluntarily incorporating
any revised CMP standard that
enhances airplane reliability and/or
performance.
(4) The certificate holder should
provide its CHDO a matrix detailing
the CMP standard for its proposed
ETOPS fleet. The matrix should
specifically include each CMP item
number, revision level, item
description,
and
reference
documentation
describing
the
incorporation method and date.
o. Procedural Changes. Refer to
Chapter 5, paragraph 502 for ETOPS
maintenance and training program
changes.
Par 301
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the
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CMP
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302.
ETOPS
MAINTENANCE
TRAINING REQUIREMENTS.
a. The certificate holder is responsible
for ensuring that all maintenance
personnel who perform maintenance on
its ETOPS airplanes, including repair
stations,
vendors,
and
contract
maintenance, have received adequate
technical training for the specific
airplane-engine combination it intends to
operate in ETOPS. The certificate holder
should review the existing airplaneengine
combination
maintenance
training program with its CHDO to
ensure that it adequately provides the
necessary training.
b. Additionally, the certificate holder
must develop ETOPS specific training
that focuses on the special nature of
ETOPS and take measures to insure that
this training is given to all personnel
involved in ETOPS. ETOPS specific
training is in addition to the certificate
holder’s accepted maintenance training
program used to qualify individuals for
specific airplanes and engines and may
be included in the accepted maintenance
training curricula. It thus, becomes the
certificate holder’s ETOPS training
program. The goal of this training is to
ensure that all personnel involved in
ETOPS properly accomplish ETOPS
maintenance
requirements.
The
certificate holder is responsible with
acceptance from the CHDO to determine
which personnel are involved in ETOPS,
and ensure that each person’s level of
ETOPS training is commensurate with
their level of involvement with ETOPS
airplanes. Customarily, ETOPS training
is intended for Line and Hanger
Maintenance personnel, Centralized
Maintenance Control personnel and
PAGE C..30
Engineering
personnel,
where
applicable, but it does not necessarily
include the various shop level
employees. For example, a mechanic
who is performing pre-departure service
checks may be required to have a higher
level
of
ETOPS
training
and
qualification
than
a
mechanic
performing routine tasks on non ETOPS
significant systems during a heavy
maintenance check. A technician
working ETOPS significant systems in
an HMV (Heavy Maintenance Visit)
environment must be appropriately
trained for ETOPS, but need not be
ETOPS qualified. Recurrent training in
all maintenance areas should be
established and used to inform personnel
involved in ETOPS about new
equipment,
requirements,
operator
programs, etc. Experience has shown
recurrent training is a valuable
instrument in “lessons learned” for
ETOPS operations.
c. In the line maintenance environment,
ETOPS-qualified maintenance personnel
are those who have successfully
completed the certificate holder's
ETOPS qualification program, and who
have satisfactorily performed extended
range tasks under the direct supervision
of an FAA-certificated maintenance
person. The person giving the direct
supervision must have had previous
experience with maintaining the
particular make and model airplane
being used by the certificate holder. For
new airplanes, it is understood the
certificate holder may not have an FAA
certified maintenance person available
who has previous experience with the
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newly introduced make and model
airplane. In this instance, the training
received from the manufacturer's
maintenance training program, or a
comparable
program
would
be
acceptable.
setting, where appropriate. This data
will cover:
(a) Cruise altitude coverage
including 10,000 feet; and
(b) Holding.
303. ETOPS FLIGHT OPERATIONS
REQUIREMENTS.
a. Airplane Performance Data. The
certificate holder may not dispatch an
airplane on an ETOPS flight unless it
makes performance data available to its
flight crewmembers and dispatchers that
support all phases of ETOPS operations,
including
divert
scenarios.
This
performance data will contain the
following information:
(1) Detailed one-engine inoperative
performance data including fuel flow
for standard and nonstandard
atmospheric
conditions,
which
should be demonstrated as a function
of airspeed and power setting, where
appropriate. This data will cover:
(a) Driftdown
performance);
(includes
(b) Cruise altitude
including 10,000 feet;
net
coverage
(c) Holding; and
(d) Altitude capability (includes
net performance).
(2) Detailed all-engine-operating
performance data, including nominal
fuel flow data, for standard and
nonstandard atmospheric conditions,
which should be demonstrated as a
function of airspeed and power
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(3) Details of any other conditions
relevant to ETOPS that can cause
significant
deterioration
of
performance,
such
as
ice
accumulation on the unprotected
surfaces of the airplane, RAM Air
Turbine (RAT) deployment, and
thrust reverser deployment if such
data is available.
b. En Route Airport Information.
(1) In accordance with &sect; 121.97, the
certificate holder must maintain
current status information on the
operational capabilities of the
airports designated for use as ETOPS
alternates. “Public protection” has
been a historic requirement for all
domestic and flag operations. For
ETOPS greater than 180 minutes and
for operations traversing the North
and South Polar Areas, this
requirement has been expanded to
include the listing of facilities at
each airport, or in the immediate
area, sufficient to protect the
passengers and crew from the
elements and to see to their welfare.
Such a requirement can be
interpreted to encompass the time
from landing until satisfactory
recovery of
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passengers and crew based on the
certificate
holder’s
passenger
recovery plan required by &sect; 121.135
and discussed in Chapter 4,
paragraph 403c(5) of this AC.
c. Dispatch.
(2) The certificate holder’s program
should provide flight crewmembers
with current weather and information
on a set of adequate airports in the
ETOPS portion of the flight that are
within the maximum diversion
capability of the airplane on the
planned route of flight as an aid to
the flightcrew in contingency
planning. Any appropriate facility
information
and
other
data
concerning these airports should be
provided to flight crewmembers in a
clear, concise, user-friendly format
for use when planning a diversion.
(3) Section 121.135 requires that any
certificate
holder
conducting
passenger flag operations must
include in their flight operations
manuals
or
equivalent
documentation available to the
flightcrews:
(a) For ETOPS greater than 180
minutes, a specific passenger
recovery plan for each ETOPS
Alternate Airport used in those
operations; and
(b) For operations in the North
Polar Area and South Polar Area,
a specific passenger recovery
plan for designated diversion
airports.
(1) Alternates. A certificate holder
may not dispatch an airplane in
ETOPS unless the required takeoff,
destination and alternate airports,
including ETOPS alternate airports
are
listed
in
the
cockpit
documentation (e.g., computerized
flight plan) and are identified and
listed in the dispatch release.
Because ETOPS alternates serve a
purpose different from that of a
destination alternate, and may be
used in the event of a diversion with
an engine failure or loss of a primary
airplane system, a certificate holder
should not list an airport on the
dispatch/flight release as an ETOPS
alternate unless that airport’s
services and facilities are adequate
for such a diversion. A certificate
holder of a two-engine airplane
should exercise ETOPS beyond 180
minutes authority only if there are no
ETOPS alternates that are within a
180-minute diversion distance from
the planned route of flight. In
addition, those adequate airports
closest to the planned route of flight
should be those first considered as
ETOPS alternates.
(2) Flight Planning Limitation. The
certificate holder’s ETOPS flight
planning program must ensure that
the planned route of flight remains
within the authorized ETOPS area of
operation in accordance with &sect;
121.633 as follows:
(a) For ETOPS up to and
including 180 minutes and 207
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minutes in the North Pacific Area
of Operation, the time required to
fly the distance to the planned
ETOPS alternate, at the approved
one-engine inoperative cruise
speed in still air and standard
conditions, may not exceed the
time specified for the airplane’s
most time limited ETOPS
significant system (including
cargo fire suppression) minus 15
minutes.
(b) For ETOPS beyond 180
minutes, the time required to fly
the distance to the planned
ETOPS alternate, at the allengines-operating cruise speed at
the normal all-engine-cruise
altitude, correcting for wind and
temperature, may not exceed the
certified capability for the
airplane’s most limiting fire
suppression system minus 15
minutes. Three- and four-engine
turbine engine-powered airplanes
not meeting these requirements
as of the effective date of &sect;
121.633 may continue ETOPS
operations until February 15,
2013.
(c) Further, for ETOPS beyond
180 minutes, the time required to
fly the distance to the planned
ETOPS alternate, at the approved
one-engine inoperative cruise
speed at the normal one engine
inoperative level off altitude,
correcting
for
wind
and
temperature, may not exceed the
certified capability for the
airplane’s most time limited
ETOPS
significant
system
(except for the most limiting fire
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suppression system) minus 15
minutes.
NOTE: Certificate holders flying
three- and four-engine airplanes prior
to the established installation time and
certification time requirements of the
regulation for these systems and their
airplanes are exempt from these flight
planning limitations. Once such
required fire suppression systems are
installed (no later than February 15,
2013) and once the ETOPS significant
system time limits are established as
required by appendix K of part 25, &sect;
K25.1.7 (no later than February 17,
2015), the operator must follow the
flight planning limitations in &sect;&sect;
121.633(b)(1) and 121.633(b)(2).
(3) Landing Distance. For the
runway expected to be used, the
landing distance available, as
specified by the airport authority,
must be sufficient based on airplane
flight manual landing performance
data to meet the landing distance
limitations specified in &sect; 121.197.
The altitude of the airport, wind
conditions,
runway
surface
conditions, and airplane handling
characteristics should be taken into
account.
(4) Airport Rescue and
Fighting Service (RFFS).
Fire
(a) The following minimum
International Civil Aviation
Organization (ICAO) RFFS
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categories must be available at
each airport listed as an ETOPS
Alternate Airport in a dispatch or
flight release:
1. ETOPS Up to 180
Minutes. ETOPS alternates
with ICAO Category 4.
2. ETOPS Greater than 180
Minutes. ETOPS alternates
with Category 4. In addition,
the airplane must remain
within the ETOPS authorized
diversion time from an
Adequate Airport that has
RFFS equivalent to that
specified by ICAO Category
7, or higher. The availability
of Adequate Category 7
RFFS airports should be
considered for the entire
ETOPS segment of the
planned route.
(b) If the necessary equipment
and
personnel
are
not
immediately available at the
airport, additional fire fighting
support may be brought in from a
nearby town or other location.
The certificate holder must
ensure that the nearby facility is
capable of responding to a
request for firefighting assistance
within a reasonable time. A 30minute response time is deemed
adequate if the initial notification
to respond can be initiated while
the diverting airplane is en route.
A 30-minute response time does
not imply that the firefighting
equipment has to be at the airport
within 30 minutes of the initial
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notification under all conditions.
It does mean that such equipment
must be available on arrival of
the diverting airplane and remain
on station as long as the services
are needed.
(5) ETOPS Alternate Minima. A
particular airport may be considered
to be an ETOPS alternate for flight
planning and dispatch purposes, if
the latest available forecast weather
conditions from the earliest time of
landing to the latest time of landing
at that airport, equals or exceeds the
criteria detailed in the following
table. Because OpSpecs alternate
weather minima standards apply to
all alternates, the following criteria is
recommended
for
a
typical
certificate holder’s OpSpecs. An
individual
certificate
holder’s
OpSpecs must reflect current
requirements (&sect; 121.625). Although
no consideration for the use of
GPS/RNAV approaches is presented
here, operators may request to
receive this authorization through the
FAA. This authorization would be
reflected in the operator’s OpSpecs.
Appropriate
ETOPS
alternate
minima for such operations will be
determined by the Director, Flight
Standards Service. The airport of
departure
(takeoff)
and
the
destination airport (unless used
concurrently as an ETOPS alternate)
are not required to meet the weather
minima for ETOPS alternates as
these airports are subject to other
regulations (e.g., &sect;&sect; 121.617,
121.621, and 121.623).
Par 303
REV 2
March 6, 2009
Approach Facility
Configuration1
ETOPS Alternate Minimum
Alternate Airport IFR
Alternate Airport IFR Weather
Weather Minimum
Minimum Visibility3
Ceiling2
For airports with at least one Add 400 ft to the MDA(H)
operational navigational
or DA(H), as applicable.
facility providing a straightin non-precision approach
procedure, or Category I
precision approach, or, when
applicable, a circling
maneuver from an instrument
approach procedure.
Add 1 sm or 1600m to the landing
minimum.
For airports with at least two
operational navigational
facilities, each providing a
straight-in approach
procedure to different
suitable runways.
Add 200 ft to the higher
DA(H) or MDA(H) of the
two approaches used.
Add &frac12; sm or 800m4 to the higher
authorized landing minimum of
the two approaches used.
One useable authorized
Category II ILS IAP.
300 feet
3/4 sm (1200 m) or RVR 4000
(1200 m)
One useable authorized
category III ILS Instrument
Approach Procedure (IAP).
200 feet
1/2 sm (800 m)4 or RVR 1800 feet
(550 m)
1 When determining the usability of an IAP, wind
plus gust must be forecast to be within operating
limits, including reduced visibility limits, and should
be within the manufacturer’s maximum demonstrated
crosswind value.
2 Conditional forecast elements need not be
considered, except that a PROB40 or TEMPO
condition below the lowest applicable operating
minima must be taken into account.
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ETOPS alternate minima.
4 For operations outside United States, because of
variations in the international metric weather
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(6) Fuel Supply. The certificate
holder must comply with the ETOPS
en route fuel supply as specified in &sect;
121 .646(b) as follows:
(a) No person may dispatch or
release for flight or takeoff a
turbine engine-powered airplane
in ETOPS unless, considering
wind
and
other
weather
conditions expected, it has the
fuel required by normal Flag or
supplemental
carrier
requirements and enough fuel to
satisfy paragraphs 1 through 4
below:
1. The greater amount of fuel
sufficient to fly to an ETOPS
alternate under the following
three scenarios:
•
Assuming a rapid
decompression at the
most
critical
point
followed by descent to a
safe
altitude
in
compliance with the
oxygen
supply
requirements
of
&sect;
121.333, or
• At the approved oneengine inoperative cruise
speed assuming a rapid
decompression and a
simultaneous
engine
failure at the most critical
point followed by descent
to a safe altitude in
compliance with the
oxygen
supply
requirements
of
&sect;
121.333, or
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• At the approved oneengine inoperative cruise
speed assuming an engine
failure at the most critical
point followed by descent
to
the
one-engine
inoperative
cruise
altitude.
2. Upon reaching the
alternate, hold at 1,500 ft
above field elevation for 15
minutes and then conduct an
instrument approach and
land.
3. Add a 5 percent wind
speed factor (that is, an
increment to headwind or a
decrement to tailwind) on to
the actual forecast wind used
to calculate fuel in paragraph
1 above to account for any
potential errors in wind
forecasting. If a certificate
holder is not using the actual
forecast wind based on a
wind model acceptable to the
FAA, the airplane must carry
5 percent of the fuel required
for paragraph 1 above, as
reserve fuel to allow for
errors in wind data. A wind
aloft forecast distributed
worldwide by the World Area
Forecast System (WAFS) is
an example of a wind model
acceptable to the FAA.
4. After completing the
calculation in paragraph 3,
compensate in paragraph 1
Par 303
REV 2
March 6, 2009
OPERATIONAL GUIDELINES AND METHODS
APPENDIX C - FAA ADVISORY CIRCULAR AC 120-42B
above with additional fuel for
the greater of the following
scenarios:
• The effect of airframe
icing during 10 percent of
the time during which
icing
is
forecast
(including
ice
accumulation
on
unprotected surfaces, and
the fuel used by engine
and wing anti-ice during
this period). Unless a
reliable icing forecast is
available, icing may be
presumed to occur when
the total air temperature
at the approved oneengine cruise speed is
less than +10 degrees
Celsius, or if the outside
air
temperature
is
between
0
degrees
Celsius and -20 degrees
Celsius with a relative
humidity of 55 percent or
greater
• Fuel for engine anti-ice,
and if appropriate wing
anti-ice, for the entire
time during which icing
is forecast
(b) Unless the certificate holder
has a program established to
monitor
airplane
in-service
deterioration in cruise fuel burn
performance, and includes in fuel
supply
calculations
fuel
sufficient to compensate for any
such deterioration, increase the
final calculated fuel supply by 5
percent
to
account
for
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deterioration in cruise fuel burn
performance.
(c) If the APU is a required
power source, then its fuel
consumption must be accounted
for during the appropriate phases
of flight.
(d) In computing the ETOPS
alternate fuel supply, advantage
may be taken of driftdown
computed at the approved oneengine inoperative cruise speed.
Accounting of wing anti-ice as in
paragraph (6)(a)4 above may
apply to some models of airplane
based on their characteristics and
the manufacturer’s recommended
procedures.
(7) Communications. The FAA has
determined that the best way to
assure
clear
and
timely
communication in general, is via
voice communication. Likewise the
FAA has determined that there is a
significant safety benefit associated
with an ETOPS flight having the
ability to communicate via a satellite
based voice system, especially for
those situations that occur while on
long, remote ETOPS routes. The
need for safety is best served through
information and technical assistance
that is clearly and rapidly transmitted
to the flightcrew in a way that
requires the least amount of
distraction to piloting duties. Other
than the area north of 82 degrees
latitude, satellite communications
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provides the best means to provide
that capability because it is not
limited by distance. The FAA
recognizes the limitations of satellite
communications (SATCOM) in the
North Polar Area above this latitude,
and in such an area an alternate
communication system such as HF
voice or data link is to be used. The
relatively short period of time that
the flight is above latitude 82
degrees North in relation to the total
planned flight time is a small
fraction of the total flight. The ability
to use SATCOM for all other
portions of the flight, which for some
routes could be longer than 15 hours
duration, is advantageous to the
flight. For flights above 82 degrees
North latitude, the operator must also
ensure
that
communications
requirements can be met by the most
reliable means available, taking into
account the potential communication
disruption due to solar flare activity.
The
same
philosophy
and
commensurate requirements apply
for ETOPS in the South Polar Area.
(a) Section 121.99(a) includes a
requirement for communications
facilities that enable rapid and
reliable communications on
routes and altitudes that may be
used. For all ETOPS each
certificate holder conducting flag
or supplemental operations in
ETOPS must provide voice
communications over routes
where voice communications
facilities are available. Where
voice communication facilities
are not available, and voice
communication is not possible or
is
of
poor
quality,
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communications
alternative systems
substituted.
using
must be
(b)
In
addition
to
the
communication
requirement
above, flag and supplemental
certificate holders operating
ETOPS beyond 180 minutes
from an alternate must have a
second communications system
that is capable of providing
immediate satellite-based voice
communications of landline
telephone fidelity such as
SATCOM. This system must be
capable of providing clear voice
communications between the
flight crewmember and ATC,
and the flight crewmember and
operations (dispatch). Where
clear
satellite-based
voice
communications
are
not
available,
alternative
communications systems must be
substituted. If an operator has
provided
a
satellite
communication system for the
crew to satisfy &sect; 121.99(a), it is
not necessary that the second
communication system required
for ETOPS beyond 180 minutes
be satellite based.
(c) In determining whether such
communications
requirements
discussed in paragraphs (a) and
(b) above are available, the
certificate holder must consider
potential routes and altitudes
needed for possible diversions to
ETOPS alternates as well as the
original planned routing.
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(8) Dispatch/Flight Release.
(a) The following items must be
listed in the dispatch or flight
release for all ETOPS in
accordance with &sect; 121.687.
“exception” basis. This exception
may only be used when an ETOPS
alternate is not available within 180
minutes and is based on certain
criteria.
• ETOPS alternates; and
• The authorized ETOPS
diversion time under which
the flight is dispatched or
released.
(b) The pilot in command (PIC)
should have access to the
weather and status of services
and facilities at all adequate
airports with weather greater
than approach minimums other
than the designated ETOPS
alternates along the planned
route that could be used for
diversion before accepting the
flight release.
(c) If a flight is dispatched on a
route that is greater than 180
minutes from an ETOPS
alternate, the certificate holder
must inform the flightcrew and
give them the reason for the
routes selection.
(9) Dispatch on a “Flight-by-Flight
Exception” Basis. For two-engine
airplane ETOPS approvals under the
provisions of 207-minute ETOPS in
the North Pacific Area of Operation,
and 240-minute ETOPS in the North
Polar Area, in the area north of the
NOPAC area, and the Pacific Ocean
area north of the equator, regulations
limit the operator’s use of this
authority in these areas to an
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(a) For 207-Minute ETOPS,
exception
criteria
includes
political or military concerns,
volcanic activity, temporary
airport conditions, and airport
weather
below
dispatch
requirements, or other weather
related events.
(b) For 240-Minute ETOPS in
the North Polar Area and in the
Area
North
of
NOPAC,
exception
criteria
includes
extreme conditions particular to
these areas such as volcanic
activity, extreme cold weather at
en route airports airport, weather
below dispatch requirements,
temporary airport conditions and
other weather related events. The
certificate holder must establish
the criteria to be used to decide
what extreme weather precludes
using an airport.
(c) For 240-Minute ETOPS in
the Pacific Ocean Area north of
the Equator, exception criteria
includes political or military
concern, volcanic activity, airport
weather
below
dispatch
requirements, temporary airport
conditions and other weather
related events.
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NOTE: Certificate holders are
required to maintain a record
of their use of that authority
for tracking purposes. When
an operator is granted such
authority, they may exercise
this authority based on the
conditions above without limit.
There
is
currently
no
requirement for any specific
format for reporting 207- and
240-minute track usage.
d. En Route.
(1) PIC Authority. No part of this
AC is to be interpreted as reducing
the PIC’s joint responsibility for
determining that the flight can be
safely conducted as planned before
release. None of the guidance in this
AC may be interpreted in any way to
prejudice or limit the final authority
and responsibility of the PIC for the
safe operation of the airplane.
(2) Potential Diversion Airports
after Departure.
(a) After departure, designated
ETOPS alternates must continue
to meet the requirements of
original dispatch, except that the
weather must remain at, or
above, operating minima (&sect;
121.631(c)). The pilot and
dispatcher should monitor the
airports within the ETOPS area
of operation that could be used
for diversion for deterioration in
the weather and limitations in the
availability of facilities and
services that would render an
airport unsuitable for landing in
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the event of a diversion. During
the course of the flight, the flight
crewmembers
should
be
informed of significant changes
in conditions at the designated
ETOPS alternates, particularly
those conditions that would
render an airport unsuitable for
landing and improvement in
airport weather to conditions
above operating minima.
(b) In most ETOPS operations,
the ETOPS entry point is a
significant distance from the
point of dispatch. To ensure the
capability and availability of an
en route alternate to support any
en route contingencies, before an
ETOPS flight proceeds beyond
the ETOPS entry point, the
certificate holder must evaluate
the weather from the earliest to
latest time of arrival at the
designated ETOPS alternates, as
well as the landing distances,
airport services, and facilities. If
any conditions, such as weather
below landing minima, are
identified that would preclude a
safe approach and landing, the
PIC should be notified and an
additional ETOPS alternate
selected where a safe approach
and landing can be made. A
revised flight plan should include
information on the newly
designated ETOPS alternates
within the authorized area of
operation. Information on the
weather and capabilities (that is,
emergency response, approach
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aids, navigation facilities, and
airport infrastructure) of potential
ETOPS
alternates
in
the
authorized area of operations
should be available to the PIC.
The maximum diversion time,
determined by the newly selected
ETOPS alternate, must not
exceed the authorized ETOPS
maximum diversion time listed in
the certificate holder’s OpSpec
for that airplane and operating
area that could have been applied
at original dispatch.
(3) Engine Failure.
(c) An operator is not required to
turn back once the flight has
gone beyond the ETOPS entry
point if an unexpected worsening
of the weather at the designated
ETOPS alternate airport drops
the airport below operating
landing minima (or any other
event occurs that makes the
runway at that airport unusable).
The FAA requires that the PIC,
in
coordination
with
the
dispatcher if appropriate, will
exercise judgment in evaluating
the situation and make a decision
as to the safest course of action.
This may be a turn back, rerouting to another ETOPS
alternate airport, or continuing on
the planned route. Should the
operator become aware of a
potential weather problem prior
to the airplane entering the
ETOPS stage of the flight, the
rule allows the operator to
designate a different alternate
airport at the ETOPS entry point
in order to continue the flight.
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(a) Section 121.565 requires the
PIC of a two-engine airplane
with one engine inoperative to
land at the nearest suitable
airport where, in the PIC’s
judgment after considering all
relevant factors, a safe landing
can be made. This determination
is especially critical for ETOPS
where the availability of suitable
airports may be limited and the
diversion decision is therefore
more critical. The following is a
list of some, but not all, factors
that may be relevant in
determining whether or not an
airport is suitable, and are
consistent with the ETOPS
principle of protecting the
diversion once it occurs:
• Airplane
configuration,
weight, systems status, and
fuel remaining;
• Wind and weather conditions
en route at the diversion
altitude;
• Minimum altitudes en route to
the diversion airport;
• Fuel burn to the diversion
airport;
• Airport’s
nearby
terrain,
weather, and wind;
• Availability
and
surface
condition of runway;
• Approach navigation aids and
lighting available;
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• Rescue and fire fighting
services (RFFS) at the
diversion airport
• Facilities for passenger and
crewmember disembarkation,
and accommodations;
• PIC’s familiarity with the
airport; and
• Information about the airport
provided to the PIC by the
certificate holder.
more than two engines bypasses
a suitable alternate, the PIC
should carefully weigh the risk
associated with the next possible
failure, which could complicate
or compound the current engine
inoperative condition. The next
possible failure could be a
system failure or another engine
failure, which in either case,
would affect crew workload and
their
possible
success
in
completing
the
associated
abnormal approach and landing
procedures. It is even possible
that a contingency outside of the
realm of a system failure, such as
a passenger illness, could
compound the crew’s workload
normally associated with the
current failure condition.
(b) When operating a two-engine
airplane with one engine
inoperative,
none
of
the
following factors should be
considered sufficient justification
to fly beyond the nearest suitable
airport:
• The fuel supply is sufficient to
fly beyond the nearest suitable
airport;
• Passenger
accommodation
other than passenger safety;
and
• Availability of maintenance
and/or repair resources.
(4) System Failure/Partial Failure.
(c) If no more than one engine is
shut down on an airplane that has
three or more engines, &sect; 121.565
permits the PIC to fly beyond the
nearest suitable airport in point
of time if the PIC determines that
doing so is as safe as landing at
the nearest suitable airport. In
making a decision to fly beyond
the nearest suitable airport, the
PIC should consider all relevant
factors and, in addition, consider
the possible difficulties that may
occur if the flight is continued
beyond the nearest suitable
airport. When an airplane with
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(a) During ETOPS, the limited
availability of diversion airports
and extended diversion distances
require that the impact of a
system failure or partial failure
be carefully evaluated. This
should
include
a
careful
assessment of remaining systems
and
overall
operational
capability. Time permitting, full
use should be made of the
information available through the
certificate holder’s dispatch
facility and a determination made
by the PIC as to the plan for the
safe continuation of the flight,
that is whether it is safer to divert
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and land or to continue as
planned under the circumstances.
(b) If, as a result of reevaluating
airplane systems, a change in
flight plan is required, the PIC
should be provided revised flight
plan information and an update
of conditions, including weather
conditions at designated ETOPS
alternates.
Dispatch
should
advise the flight crewmembers of
additional airports on the planned
route of flight that could be used
for diversion. In no case may the
maximum approved diversion
authority of the operation be
exceeded.
(5) Other Diversion Scenarios.
During ETOPS an airplane may
divert for reasons other than engine
or systems failure such as medical
emergencies, onboard fire, or
decompression. The nature of the
emergency,
and
its
possible
consequences to the airplane,
passengers and crew, will dictate the
best course of action suitable to the
specific en route contingency. The
flightcrew must decide on the best
course of action based on all
available information. The ETOPS
Alternate Airports required by &sect;
121.624 and designated for a
particular flight provide one option
to the PIC. However, these ETOPS
alternates may not be the only
airports available for the diversion
and nothing in this guidance in any
way limits the authority of the PIC.
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e. ETOPS Procedures Documentation
(1) The certificate holder should
develop unique ETOPS flightcrew
procedures for each of the flight
operations requirements discussed in
this section. These procedures should
be contained in the applicable
manual or information provided to
the flightcrew. The manual or
information
provided
to
the
flightcrew should also contain
procedural information necessary to
interface with ETOPS maintenance
requirements such as:
• Fuel crossfeed valve operational
check (if applicable);
• Special
ETOPS
MEL
requirements ;
• APU in-flight start procedures (if
applicable);
• Engine Condition Monitoring
(ECM) data recording procedures;
and
• In-flight verification of ETOPS
significant systems.
(2) The initial pilot flight manual
ETOPS section and each revision
must be submitted to the CHDO and
approved before being adopted.
304.
FLIGHT
OPERATIONS
TRAINING REQUIREMENTS.
a. ETOPS Unique Requirements. The
certificate holder’s approved training
program for ETOPS should include
training that describes the unique aspects
of ETOPS. That training should include,
but not be limited to:
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(1) Diversion Decision Making.
The certificate holder’s training
program should prepare flight
crewmembers to evaluate probable
propulsion and airframe systems
malfunctions and failures. The goal
of this training should be to establish
flight crewmember competency in
dealing with the most probable
operating contingencies.
(2) Specific ETOPS Requirements.
The certificate holder’s ETOPS
training program should provide and
integrate
training
for
flight
crewmembers and dispatchers (if
applicable), as listed below. The
FAA will periodically evaluate a
cross-section of these items.
(a) Flight planning, including
contingency data, that is engine
failure, decompression, and
diversion equal time point.
(b) Flight progress monitoring
and fuel tracking.
(c)
Operational
restrictions
associated with dispatch under
the minimum equipment list
(MEL).
(d) Non-normal
including:
4. Crewmember
incapacitation.
5. A simulated approach and
missed approach with only an
alternate
power
source
available, if the loss of two
main alternating current
electrical power sources with
no APU electrical source
available results in significant
degradation
of
instrumentation to either
pilot.
(e) Use of equipment specifically
required for ETOPS operations
such as cold weather gear and
SATCOM.
(f) Procedures to be followed in
the event that there is a change in
conditions at an ETOPS alternate
listed on the dispatch/flight
release that would preclude a
safe approach and landing.
(g) Procedures to be followed in
the event that there is a change in
conditions at other potential en
route diversion airports that
would preclude a safe approach
and landing.
procedures
1. Abnormal and emergency
procedures.
2. Systems failures and
remaining airplane capability
as it relates to the decision to
divert or to continue.
(h) Understanding and effective
use of approved additional or
modified equipment required for
ETOPS.
(i) Fuel quantity comparison: the
certificate holder’s training
Par 304
3. Diversion
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program should identify fuel
management procedures to be
followed during the en route
portion of the flight. These
procedures should provide for an
independent crosscheck of fuel
quantity indicators, for example,
fuel used, subtracted from the
total fuel load, compared to the
indicated fuel remaining.
practices and procedures and also to
emphasize the special nature of ETOPS.
Only airmen with a demonstrated
understanding
of
the
unique
requirements of ETOPS should be
designated as a check airman.
(j) Fuel management: accounting
for
discrepancies
between
planned fuel remaining and
actual fuel remaining, estimated
time of arrival ahead of or behind
plan, gross weight, and/or
altitude differences.
(1) The purpose of the review is to
verify the adequacy of information
provided to training programs and
operating manuals. The FAA will
use the information resulting from
these reviews as the basis for
modification or updating flight
crewmember training programs,
operating manuals, and checklists, as
necessary.
(k) Flightcrew procedures unique
to ETOPS as listed above in the
paragraph 303 e., ETOPS
Procedures Documentation.
(3) Passenger Recovery Plan. The
certificate holder must provide
training to the flight crewmembers
and dispatchers relative to their
perspective roles in the certificate
holder’s passenger recovery plan (&sect;
121.415).
c. Review of Training Programs and
Operating Manuals.
(2) The FAA will also continually
review in-service experience of
systems significant to ETOPS. The
review includes system reliability
levels and individual event
circumstances, including
crewmember actions taken in
response to equipment failures or
loss of capabilities.
b. Check Airman Used in ETOPS. The
certificate holder must designate check
airmen specifically for ETOPS. The
objective of the ETOPS check airman
program
should
be
to
ensure
standardized
flight
crewmember
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CHAPTER 4. APPLICATIONS
CONDUCT ETOPS
TO
400. ETOPS QUALIFICATIONS. The
unique nature of ETOPS necessitates an
evaluation of these operations to ensure that
the certificate holder’s proposed programs
are effective. The FAA will review the
certificate holder’s documentation and
training programs to validate that they are
appropriate for ETOPS. To receive approval
to conduct ETOPS the certificate holder
must satisfy the following conditions:
a. Airplane. The specified airplaneengine combination listed in the
certificate holder’s application must
have
been
certificated
to
the
airworthiness standards of transport
category airplanes and must be approved
for ETOPS. Guidance for airplane
ETOPS type design can be found in AC
25.1535-1 and &sect; 121.162.
(1) Two-Engine. Airplane-engine
combinations already approved for
ETOPS under previous FAA
guidance can continue to be used in
ETOPS operations under part 121.
No re-certification under &sect; 25.1535
is required. Two-engine airplanes
with existing type certificates on
February 15, 2007, may be approved
for up to 180-minutes ETOPS
without meeting requirements for
fuel system pressure and flow, low
fuel alerting, and engine oil tank
design contained in &sect; 25.1535.
(2) More than Two Engines.
Airplanes with more than two
engines that are to be used in ETOPS
and are manufactured prior to
February 17, 2015, may operate in
ETOPS without type design approval
PAGE C.46
under the revised &sect; 25.1535.
Airplanes with more than two
engines manufactured on or after
February 17, 2015, must meet the
requirements of ETOPS type design.
b. Flight Operations and Maintenance
Requirements. The certificate holder
must show compliance with the flight
operations requirements discussed in
paragraph 303 and the maintenance
requirements discussed in paragraph
301.
c. Training Requirements. The
certificate holder should show that it has
trained its personnel to achieve
competency in ETOPS and must show
compliance with the flight operations
and maintenance training requirements
discussed in paragraphs 302 and 304.
d.
Requirements
For
ETOPS
Approval. Before the FAA grants
ETOPS operational approval to an
applicant for two-engine ETOPS, the
certificate holder must be able to
demonstrate the ability to achieve and
maintain the level of propulsion system
reliability that is required for the
ETOPS-approved
airplane-engine
combination to be used (appendix P to
part 121, section I, paragraph (a)). The
certificate holder must also demonstrate
that it can operate the particular airframe
and other airplane systems at levels of
reliability appropriate for the intended
operation. This can be achieved directly
by a successful in-service operational
history or by successfully validating all
the required ETOPS processes according
D6-36132
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to the Accelerated ETOPS Application
Method in Appendix 3 of this AC.
e. Accelerated ETOPS Application.
An applicant for an initial operating
certificate who is applying for ETOPS
authority at entry into service under the
Accelerated ETOPS Application method
must comply with the same requirements
for certificate holders outlined in this
AC. It should be understood that
validation of an applicant with no
previous operational experience should
be more robust than would be necessary
for a certificate holder with operational
experience. As is the case for all
Accelerated ETOPS approvals, the
Director, Flight Standards Service must
be satisfied that the applicant can
operate to the standards expected of an
experienced ETOPS operator from the
first day of service.
401. APPLICATION
AUTHORIZATION.
FOR
ETOPS
a. Any certificate holder wishing to
obtain an ETOPS authorization must
submit an application with all supporting
data to their local CHDO office. This
application will be for a specific
airplane-engine combination and should
address all the regulatory requirements
for ETOPS. The certificate holder may
follow the guidance found in this AC to
complete
the
application.
The
application should be submitted at least
60 days prior (6 months for the
Accelerated
ETOPS
method
of
application) to the proposed start of
extended range operation with the
specific airplane-engine combination.
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b. Two-Engine Airplanes.
(1) Up to 180-Minute ETOPS. An
applicant requesting ETOPS up to
180
minutes
for
two-engine
operations may select one of the
following two application methods
best suited to their proposed
operation (See Appendix 3):
(a)
In-service
method, or
experience
(b) Accelerated ETOPS method.
(2) ETOPS Beyond 180 Minutes,
up to and Including 240 Minutes.
The FAA grants approval for ETOPS
beyond 180 minutes only to
certificate holders with existing 180minute ETOPS operating authority
for the airplane-engine combination
to be operated in the application.
There is no minimum in-service time
requirement for the 180-minute
ETOPS operator requesting ETOPS
approval beyond 180 minutes. The
determination by the Director, Flight
Standards Service to grant ETOPS
approval is the same as for all
ETOPS authorities.
(3) ETOPS Beyond 240 Minutes.
This authority is only granted to
operators of two-engine airplanes
between specific city pairs. The
certificate holder must have been
operating at 180 minute or greater
ETOPS authority for at least 24consecutive months, of which at
least 12-consecutive months must be
at
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240-minute ETOPS authority with
the airplane-engine combination in
the application.
c. Passenger-Carrying Airplanes with
More than Two Engines. There are no
minimum in-service experience criteria
for certificate holders requesting ETOPS
beyond 180 minutes for operations with
more than two engines. Those applicants
will request approval under the
accelerated ETOPS method.
402. ETOPS AUTHORITIES.
a.
ETOPS
with
Two–Engine
Airplanes. An applicant for two-engine
ETOPS may seek approval for extended
operations by seeking one of the
following ETOPS approvals best suited
to their proposed operations (see
Appendix 2):
(1) 75-minute ETOPS in the
Caribbean/Western Atlantic Area or
in other areas.
(2) 90-minute ETOPS in Micronesia.
(3) 120-minute ETOPS.
(4) 138-minute ETOPS. Such
approvals are granted to current 180minute ETOPS operators, or as an
extension of authority to operators
with only 120-minute ETOPS
approval.
(5) 180-minute ETOPS.
(6) 207-minute ETOPS in the North
Pacific Area of Operation.
particular geographic area applied
for with criteria delineated for
particular applications.
(8) Beyond 240-minute ETOPS.
Approvals are granted at this level
based on particular city pairs.
b. ETOPS with Passenger-Carrying
Airplanes having More than Two
Engines. Certificate holders applying for
ETOPS
with
passenger-carrying
airplanes that have more than two
engines will receive ETOPS authority
based on the FAA-approved maximum
time limited airplane system restriction
of the airplane-engine combination listed
in their application and the maximum
authority requested.
403.
ETOPS
AUTHORIZATION
REQUIREMENTS.
a. All certificate holders of airplanes
with two engines, and all certificate
holders of passenger-carrying airplanes
with more than two engines, operating
on ETOPS routes must comply with all
the operational and process requirements
specified in the ETOPS regulations in
part 121 and as discussed in this AC.
b. Those certificate holders operating
airplanes with more than two engines
who
choose
to
follow
the
recommendations in this AC as a means
of compliance with the operating rules,
and who, on February 15, 2008, have the
authority to operate on specific nonETOPS routes that under the new
definition are classified as ETOPS
Par 403
(7) 240-minute ETOPS. Approvals
are granted at this level based on the
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routes, are not required to re-apply for
their specific route authority. However,
from February 15, 2008, the certificate
holder is required to comply with all the
ETOPS flight operational requirements
that are described in this AC and must
have their ETOPS program and all
ETOPS processes approved by their
CHDO with concurrence of the Director,
Flight Standards Service. The CHDO
will amend the certificate holder’s
OpSpecs when the Director, Flight
Standards Service grants a certificate
holder approval to conduct operations
under &sect; 121.161.
c. All ETOPS certificate holders
applying for approvals under this section
must provide sufficient information with
their application to the Manager, Air
Transportation Division, AFS-200,
through its CHDO and regional FAA
office on the following areas of concern
in ETOPS:
(1)
ETOPS
Area
of
Operations/Airplane Performance.
The altitudes and airspeeds used in
establishing the ETOPS area of
operations for each airplane-engine
combination must be shown to
permit compliance with the terrain
and
obstruction
clearance
requirements of &sect;&sect; 121.191 and
121.193, as applicable. A speed
other than the approved single
engine speed may be used as the
basis for compliance to &sect;&sect; 121.191
and
121.193,
provided
fuel
consumption is shown not to exceed
the critical fuel scenario associated
with the applicable ETOPS equaltime point (&sect; 121.646), and the time
limited system requirements of &sect;
121.633 are not exceeded.
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(2) Weather Information System.
A
certificate
holder
should
substantiate that the weather
information system that it uses can
be relied on to forecast terminal and
en route weather with a reasonable
degree of accuracy and reliability in
the proposed areas of operation.
Such factors as staffing, dispatcher,
training, sources of weather reports
and forecasts, and when possible, a
record of forecast reliability, should
be evaluated.
(3) Minimum Equipment List. The
certificate holder is required to
submit its MEL, designed in
accordance
with
the
Master
Minimum Equipment List (MMEL),
appropriate to the requested level of
ETOPS. A certificate holder’s MEL
may be more restrictive than the
MMEL, considering the kind of
ETOPS proposed and the equipment
and service problems unique to the
certificate
holder.
System
redundancy levels appropriate to
ETOPS should be reflected in the
MMEL. Systems considered to have
a fundamental influence on flight
safety may include, but are not
limited to the following:
• Electrical, including battery,
• Hydraulic,
• Pneumatic,
• Flight instrumentation,
• Fuel,
• Flight control,
• Ice protection,
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•
•
•
•
•
Engine start and ignition,
Propulsion system instruments, ,
Navigation and communications
Auxiliary power units,
Air conditioning and
pressurization,
• Cargo fire suppression,
• Emergency equipment, and
• Any other equipment necessary
for ETOPS.
(4)
Public
Protection.
The
provisions for public protection have
historically been embedded in &sect;
121.97(ii). Current requirements are
found in &sect; 121.97(b)(1)(ii). The
definition of “public protection” has
been expanded for certificate holders
operating ETOPS beyond 180
minutes, and for operations in the
North Polar Area and South Polar
Area to include facilities at each
airport, or in the immediate area,
sufficient to protect the passengers
and crew from the elements and to
see to their welfare. Due to the
nature of these operations and the
climatic issues involved during the
majority of the year, certificate
holders undertaking these operations
must ascertain that facilities at an
airport, or in the immediate area, are
sufficiently robust to protect the
passengers and crew from the
elements, and to see to their welfare
during the time required to transport
them towards their destination under
the
passenger
recovery
plan
discussed in paragraph (5) below.
(5) Passenger Recovery Plan.
certificate holder in ETOPS
greater than 180 minutes
(OpSpec paragraph B042 (4),
ER–OPS En Route Alternate
Airports). For operations in the
North Polar Area and the South
Polar Area a specific passenger
recovery plan is required for each
designated diversion airport
taken from those listed in an
operator’s OpSpecs for this
operation (North and South Polar
Areas, OpSpec paragraph B055,
North Polar Operations [Sic],
Polar Operations). For further
guidance on passenger recovery
plans for these polar diversion
airports, see paragraph 603(2).
(b) The certificate holder’s
formal passenger recovery plan
should provide a means to
validate acceptable levels of
infrastructure to provide for an
orderly process for the care and
well being of the passengers and
crewmembers.
This
infrastructure should include
facilities that provide for the
physiological needs of the
passengers and crewmembers
such as continuing safety, food,
and shelter. Any list of
considerations for the passengers
and crewmembers need not be
exhaustive. However, in certain
cases involving operations in
demanding environments, plans
may need to be detailed enough
to provide for medical care,
communications, methods for
Par 403
(a) A specific passenger recovery
plan is required for each ETOPS
Alternate Airport used by a
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securing alternative expedited
travel, extraction, and other
continued travel provisions for
the
crewmembers
and
passengers. If the certificate
holder proposes to use the
airplane capabilities and services
as a means to satisfy all or part of
the requirements for such a plan,
the time-limited capability of
appropriate systems should be
evaluated and taken into account.
(c) It is generally accepted that
any plan that is designed to fully
recover the passengers within 48
hours may be viewed as meeting
the overall requirement to
provide for the care and safety of
the
passengers
and
crewmembers. The greatest
concern relative to passenger
recovery
plans
is
when
diversions occur to an airport that
is geographically located within
an area not normally served by
the certificate holder and, more
specifically, when the diversion
occurs to an en route alternate
airport located in a harsh
operating
environment.
A
certificate holder with a route
system extending over remote
areas of the world has a
responsibility
under
the
regulations (&sect; 121.135), to
develop a passenger recovery
plan in anticipation of the
possibility of a diversion to an
approved en route alternate
airport lying within those remote
regions. In these instances, the
certificate holder operating on
those routes should devise a plan
of substance that will outline
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how it will recover the
passengers, crewmembers, and
airplane in the event of such a
diversion. This plan should be of
sufficient detail to demonstrate
that the recovery operation can
be readily effected, and that the
basic needs of the diverted
passengers and crewmembers
can be provided for in the
interim. The plan should address
all of the concerns previously
listed with specific emphasis on
any issues unique to that
particular environment. In some
environments provisions for
shade from the direct sunlight
and cooling may be a concern
while in other environments such
as polar and sub-polar areas,
plans should provide for
immediate provisions for shelter
from the elements, heating, and
clothing. After these immediate
concerns are addressed, the plan
should address provisions for
initiating extraction procedures
immediately. In all cases, a
particular
alternate
airport
environment should drive the
requirements of the passenger
recovery
plan
and
the
prioritization
of
concerns
needing to be addressed.
(6) Navigation. The applicant must
show the availability of navigation
facilities adequate for the operation,
taking into account the navigation
equipment installed on the airplane,
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the navigation accuracy required for
the planned route and altitude of
flight, and the routes and altitudes to
the airports designated as ETOPS
alternates.
Navigation facilities
required to ensure a safe approach
and landing must be available.
NOTE: Non-terrestrial approaches,
e.g., GPS/RNAV, may be utilized if
approved in a certificate holder’s
operating specifications.
(7)
Communications.
The
certificate holder must show the
availability
of
communications
services
and
facilities
for
communication with ATC and the
dispatch office. Certificate holders
operating ETOPS routes must use
the most reliable voice-based
communications
technology
available
for
communications
between the flightcrew and air traffic
services, and the flightcrew and the
certificate holder per &sect;121.99. For
ETOPS routes further than 180
minutes from adequate airports, a
second communication system is
required and must be able to provide
immediate satellite-based voice
communications
of
landlinetelephone fidelity.
Rapid and
reliable ATC communications are
determined by the facilities operated
by ATC units in the areas of
operations.
NOTE: For ETOPS routes further
than 180 minutes from adequate
airports, only one of the two required
communication systems must be
SATCOM. The intent of &sect;121.99 is
for the crew to have available
immediate
satellite-based
voice
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communication of landline-telephone
fidelity. If an aircraft is already
equipped with a SATCOM system, the
second communication system does
not need to be SATCOM.
404. VALIDATION FLIGHT(S). Prior to
granting ETOPS approval to a certificate
holder for operation of a specific airplaneengine combination in an authorized area of
operation, the FAA will require actual
validation flights on proposed routes that the
certificate holder intends to operate within
the ETOPS area of operations, designated in
the operator’s approval request. This is to
ensure that the ETOPS flight operations and
maintenance programs described in Chapter
3 are capable of supporting those operations.
Depending on the certificate holder’s level
of experience in conducting ETOPS and the
routes intended to be used in operations, the
FAA will determine the number of
validation flights required, the manner in
which validation flights may be conducted
(revenue with passengers, non-revenue, or
cargo only), and any other items requiring
validation. If approval is granted to fly the
validation flight in revenue service, the
operator should be granted appropriate,
though temporary or restricted, OpSpecs
covering the necessary flight(s). At the
successful conclusion of the validation, the
CHDO should coordinate with the Director,
Flight Standards, amendment and issuance
of unrestricted OpSpecs. Certificate holders
operating passenger-carrying airplanes with
more than two engines who, on the effective
date of this AC, have the authority to
operate on specific non-ETOPS routes that
under the new definition are classified as
ETOPS routes, may not be required to
conduct an actual validation flight. If the
certificate
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holder can adequately validate that the
necessary additional ETOPS processes and
procedures are in place and that they can
function appropriately, may be validated by
another means satisfactory to the CHDO
with concurrence of Director, Flight
Standards Service.
405. REQUIRED DEMONSTRATION
ON A VALIDATION FLIGHT.
a. The certificate holder should
demonstrate, by means of an FAAwitnessed validation flight or flights
using the specified airplane-engine
combination in its application, that it has
the competence and capability to safely
conduct and adequately support the
intended operation. The CHDO, with the
concurrence of the Director, Flight
Standards Service, will determine the
conditions for each certificate holder’s
validation flights. This determination
will be made on a case-by-case basis
following a review of the certificate
holder’s experience and the proposed
operation. This process may require the
certificate holder to conduct an actual
diversion during the validation flights.
ETOPS validation flights, unless
successful demonstration of these
conditions has been approved and
subsequently witnessed by the FAA in
an acceptable simulation prior to the
validation flight:
(1) Total loss of thrust of one engine
and total loss of engine generated (or
normal) electrical power (as a
minimum, the ETOPS critical
electrical condition identified during
ETOPS certification), or
(2) Any other condition considered
more
critical
in
terms
of
Airworthiness,
crewmember
workload, or performance risk.
c. This simulator demonstration does not
alter the certificate holder’s requirement
to demonstrate the competence and the
capability to adequately support the
intended operation during the ETOPS
validation flight.
Par 405
b. The following emergency conditions
should be demonstrated during the
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CHAPTER 5. FAA ETOPS APPROVAL
500. FINAL ETOPS OPERATING
AUTHORITY. Following completion of
the ETOPS application requirements and
before the issuance of OpSpecs, the
certificate holder’s application with
supporting data, together with the CHDO’s
recommendations, should be forwarded
through the certificate holder’s regional
FAA office, to AFS-200 (Washington
Headquarters) for review and concurrence.
The CHDO’s recommendations should
include any specific recommendations made
by the principal maintenance inspector
(PMI), principal avionics inspector (PAI),
and principal operations inspector (POI), as
appropriate.
Following
review
and
concurrence by AFS-200, the validation
flights should be conducted in accordance
with
any
additional
guidance
or
recommendations specified in the review
and concurrence process. Following the
successful completion of the validation
flights, the Director, Flight Standards
Service, will authorize the CHDO to issue
the certificate holder OpSpecs for ETOPS
operations.
501. ETOPS OPSPECS. Those OpSpecs
for ETOPS provide authorizations and
limitations covering at least the following:
a.
Approved
combinations,
airplane-engine
b. Current approved CMP standard
required for ETOPS, if appropriate,
c. Authorized geographic area(s) of
operation,
d. ETOPS area of operation,
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e. Airports authorized for use, including
alternates and associated instrument
approaches and operating minima,
f. Approved maintenance and reliability
program for ETOPS including those
items specified in the type design
approved CMP standard, if appropriate,
and
g. Identification of the airplanes
authorized for ETOPS by make, model,
serial, and registration number.
502. CHANGES TO APPROVED ETOPS
OPERATIONS, MAINTENANCE AND
TRAINING PROCEDURES. Following
final ETOPS approval, if a certificate holder
determines a need to make substantial
changes to its ETOPS operations,
maintenance and training procedures, it
should submit such changes in a timely
manner to the CHDO for review and
acceptance before incorporation. The
certificate holder and its CHDO should
negotiate what constitutes a substantial
change to allow flexibility and take into
consideration a certificate holder's ETOPS
experience. What is considered substantial
for a new entrant ETOPS certificate holder
may be considerably different than for a
certificate holder with many years of
ETOPS experience.
503. PROCESSES AFTER RECEIVING
ETOPS AUTHORITY.
a. The FAA continuously monitors the
world fleet average IFSD rate for twoengine ETOPS authorized airplaneengine combinations to ensure that the
levels of reliability achieved in ETOPS
remain at the required levels. If an
acceptable level of reliability in fleet
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average IFSD is not maintained, or if
significant deficiencies or adverse trends
are detected in type design (i.e., basic
design of the airplane-engine) or in the
operation, the FAA may require the
airframe and engine manufactures to
develop a plan acceptable to the FAA to
address the deficiencies.
type design or in the conduct of ETOPS
operations, the CHDO will:
b. As with all other operations, the
CHDO will monitor all aspects of the
ETOPS operations it has authorized to
the certificate holder to ensure that the
levels of reliability achieved in ETOPS
operations remain at acceptable levels,
and that the operation continues to be
conducted safely.
c. In the event that an acceptable level of
reliability is not maintained, if
significant adverse trends exist, or
critical deficiencies are detected in the
(2) Initiate a special evaluation,
impose operational restrictions (if
necessary), and ensure that the
certificate holder adopts corrective
actions to resolve the problems in a
timely manner.
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certification office and the airplane
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associated with airplane design or
operations are identified; and
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CHAPTER 6. POLAR OPERATIONS
600. BACKGROUND.
a. In February 2001, in response to
several U.S. carriers’ plans to conduct
north polar operations, the FAA
developed a “Polar Policy Letter.” This
policy
letter
documented
the
requirement for airlines to develop
necessary plans in preparation for north
polar flights and identified the necessary
equipment and airplane configuration
requirements for all airplanes regardless
of the number of engines. The FAA’s
intent in issuing the policy letter was to
“establish a process that can be applied
uniformly to all applicants for polar
route authority.” This policy was applied
to all operators, and although not
ETOPS per se, it required ETOPS-like
planning, equipage and operational
requirements in these areas.
b. During the development of the
expanded ETOPS regulations the
Aviation
Rulemaking
Advisory
Committee (ARAC) recommended that
the guidance contained in the Polar
Policy letter be incorporated in the
ETOPS
regulations.
It
also
recommended that these requirements be
expanded to the South Polar Region.
Although no U.S. certificate holders
were operating in the South Polar Area
at the time, it was felt that due to similar
extremes in remoteness, weather, and
terrain, this area should be included in
anticipation of future industry growth.
c. The FAA agreed with the
recommendations of the ARAC and has
determined that operating in the polar
areas presents operational issues similar
to typical ETOPS flights, and as such,
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the risks associated with this operation
can be mitigated by applying planning,
operational, and equipage requirements
similar to ETOPS and specific
procedures applicable to the risks
associated with this type of flying.
601. DEFINITION. The North Polar Area
is defined as the entire area north of latitude
78 degrees North, and the South Polar Area
is defined as the entire area south of latitude
60 degrees South.
602. APPLICABILITY. Any certificate
holder operating an airplane whose route
contains any point within the North Polar
area or South Polar area as defined in
paragraph 601 above, must comply with the
requirements of part 121, appendix P,
section III. The certificate holder must first
determine during the route planning stage if
the operation will be ETOPS as defined in &sect;
121.161 and as further discussed in Chapter
2, paragraph 201 of this AC. If the operation
is ETOPS the polar requirements of part
121, appendix P and the guidance in this
chapter are in addition to any of the
applicable ETOPS requirements discussed
in Chapter 3, paragraphs 300 through 304 of
this AC.
603. POLAR REQUIREMENTS.
a. The certificate holder applying for
authority to fly in the Polar Areas must
develop plans in preparation for all polar
flights in the North and/or South Polar
Areas, as appropriate. This section
documents the added requirements and
identifies equipment and airplane
configuration requirements in addition to
the requirements discussed in Chapter 3,
Par 603
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paragraphs 300 through 304.
b. The certificate holder’s plan for
conducting operations within these areas
must include the following elements:
(1) Requirements for Designating
Alternates.
Certificate
holders
should designate a set of alternate
airports regardless of their distance
from the planned route, such that one
or more can reasonably be expected
to be available in a variety of
weather conditions to support a
necessary diversion. The flight must
have sufficient fuel as required by &sect;
121.646, if applicable, and should be
able to make a safe landing and the
airplane maneuvered off of the
runway at the selected diversion
airport. In the event of a disabled
airplane following landing, the
capability to move the disabled
airplane should exist at that airport,
so as not to block the operation of
any recovery airplane. In addition,
those airports designated for use
should be capable of protecting the
safety of all personnel by being able
to:
(a) Offload the passengers and
crewmember in a safe manner
during
adverse
weather
conditions;
(b) Provide for the physiological
needs of the passengers and
crewmembers for the duration of
the stay at the diversion airport
until safe evacuation; and
passenger recovery is expected
as soon as possible within 48
hours following diversion).
(2) Passenger Recovery Plan.
Except for supplemental all-cargo
operations, each certificate holder
conducting operations in the polar
areas must have a passenger
recovery plan at designated diversion
airports as discussed in paragraph (1)
above and in Chapter 4, paragraph
403c(5). The passenger recovery
plan in these Polar Regions should
also include special consideration for
the possibility of extreme cold
weather, limited passenger facilities,
and the need to initiate passenger
recovery without delay.
(3) Fuel Freeze Strategy and
Monitoring. The certificate holder
must have a fuel-freeze strategy and
procedures for monitoring fuel
freezing. The certificate holder may
wish to develop a fuel freeze strategy
and monitoring program (e.g.,
alternate
fuel
freeze
point
temperature determination based on
actual measurements of uploaded
fuel), in lieu of using the standard
minimum fuel freeze temperatures
for specific types of fuel used. In
such cases, the certificate holder’s
fuel freeze analysis and monitoring
program for the airplane fuel load is
subject to FAA approval. The
certificate holder should have
procedures established that require
Par 603
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coordination between maintenance,
dispatch, and assigned flight
crewmembers
to
convey
the
determined fuel freeze temperature
of the fuel load on board the
airplane.
(4) Communication Capability.
The certificate holder must have
effective voice communications
and/or data link capability for all
portions of the flight route. The
requirements of &sect; 121.99 apply to all
ETOPS operations in these areas.
For all other operations, company
communications
may
be
accomplished using HF voice, HF
data link, satellite communication
(SATCOM) voice or SATCOM data
link. Because of the limitations of
VHF and satellite-based voice
communications,
ATC
communications
will
probably
require high frequency (HF) voice
over portions of these routes. The
FAA recognizes that SATCOM may
not be available for short periods
during flight over the Poles.
Communication capability with HF
radios also may be affected during
periods of solar flare activity. The
certificate holder should consider
predicted solar flare activity and its
effect on communications for each
flight that is dispatched for
operations into these areas.
operations, all certificate holders
should review its MEL for
consideration of the dispatch
availability
of
the
following
systems/equipment:
(a) Fuel quantity indicating
system (FQIS), including the fuel
tank temperature indicating
system;
(b) APU (when the APU is
necessary for an airplane to
comply
with
ETOPS
requirements),
including
electrical and pneumatic supply
to its designed capability,
(c) Autothrottle system;
(d) Communication systems
relied on by the flight
crewmember to satisfy the
requirement for communication
capability; and
(e)
Except
for
all-cargo
operations, an expanded medical
kit to include automated external
defibrillators (AED).
(6) Training. The certificate holder
should address the following training
requirements in its approved training
programs:
(5) MEL Considerations. The
certificate holder must amend its
MEL to reflect the items that must be
operational for these operations. For
ETOPS flights, all MEL restrictions
for the applicable ETOPS operations
apply. Before receiving FAA
authority
to
conduct
these
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(a) QFE/QNH and meter/feet
conversions (required for flight
crewmember and dispatcher
training);
(b) Training requirements for
fuel freeze, to include
Par 603
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maintenance, dispatch, and flight
crewmember training (special
curriculum segments);
(c)
General
route-specific
training on weather patterns;
(d) Relevant airplane system
limitations (for example fuel
temperature limits);
(e) Role of the maintenance
department in providing airplane
systems capability information to
dispatch and flight crewmember
to aid the PIC in diversion
decision making;
(f) Crewmember training in the
use of the cold weather antiexposure suit,
(g)
For
dispatch
and
crewmember
considerations
during solar flare activity, the
certificate holder must be aware
of the content of AC 120-52,
Radiation Exposure of Certificate
Holder
Crewmembers,
and
provide crewmember training as
stated
in
AC
120-61,
Crewmember Training on InFlight Radiation Exposure; and
(h)
Training
for
flight
crewmembers and dispatcher
roles in the certificate holder’s
passenger recovery plan.
(7) Crew Exposure to Radiation
during Solar Flare Activity. The
certificate holder must provide a plan
for mitigating crew exposure to the
effects of solar flare activity at the
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altitudes and latitudes expected in
such operations.
(8) Special Equipment for Polar
Operations. A minimum of two cold
weather anti-exposure suits must be
on board each airplane, so that
outside coordination at a diversion
airport with extreme climatic
conditions can be accomplished
safely. A short term MEL relief for
this item may be granted provided
the certificate holder has arranged
ground support provisions for
providing such protective clothing at
alternate airports. The FAA may also
relieve the certificate holder from
this requirement during those periods
of the year when the seasonal
temperature makes the equipment
unnecessary.
604. VALIDATION BEFORE
APPROVAL.
a. Prior to receiving an authorization to
conduct polar operations a certificate
holder must conduct an FAA observed
validation flight. As part of polar area
validation, the certificate holder must
exercise its passenger recovery plan.
Adequate and timely notification must
be made to the FAA before the
validation flight so that any necessary
coordination between the FAA inspector
and personnel at the selected diversion
airport can be completed. The inspector
will witness the effectiveness and
adequacy of the following areas of
operation:
• Communications,
• Coordination,
• Facilities,
• Accuracy of Notices to Airman and
weather information, and
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• Operability of ground equipment
during the simulated diversion.
b. The exercise of the certificate holder’s
passenger recovery plan may be
completed before the validation flight.
The FAA will not consider a request by
a certificate holder to conduct the
validation flight in a passenger revenue
status if the certificate holder’s
passenger recovery plan has not been
previously
and
satisfactorily
demonstrated to the FAA. If the
certificate holder elects to demonstrate
its passenger recovery plan as part of
and during its validation flight, the flight
may not be conducted in a passenger
revenue status. However, the carriage of
cargo revenue is permissible in this case
and is encouraged for airplane weight
and balance purposes.
The FAA will grant such authority based on
a specific airplane-engine combination. Any
certificate holder wishing to obtain Polar
authorization must submit an application
with all supporting data to their local CHDO
office. This application must address all the
regulatory requirements for Polar operations
and may follow the guidance as found in
this AC. The application should be
submitted at least 60 days prior to the
proposed start of polar operations with the
specific airplane-engine combination. FAA
approval is granted by an amendment to the
certificate
holder’s OpSpecs.
Par 605
605. FAA POLAR AREA APPROVAL.
Certificate holders must obtain FAA
approval to conduct these operations and to
operate in any area of magnetic unreliability.
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driven components on both engines during
the same maintenance visit.
APPENDIX 1. DEFINITIONS
The following definitions are applicable to
ETOPS. They include definitions from Title
14 of the Code of Federal Regulations (14
CFR) parts 1 and 121, as well as terms that
are used within the context of this AC with
respect to ETOPS:
1. Adequate Airport. An airport that an
airplane operator may list with approval
from the Federal Aviation Administration
(FAA) because that airport meets the
landing limitations of part 121, &sect; 121.197
and is either, an airport that meets the
requirements of 14 CFR part 139 subpart D,
excluding those that apply to aircraft rescue
and firefighting service, or a military airport
that is active and operational. Airports
without specific part 139 approval (i.e.,
outside FAA jurisdiction), may be
considered adequate provided that they are
determined to meet the equivalent standards
and intent of part 139 subpart D.
2. Configuration, Maintenance, and
Procedures
(CMP)
Document.
A
document approved by the FAA that
contains minimum configuration, operating,
and maintenance requirements, hardware
life-limits, and Master Minimum Equipment
List (MMEL) constraints necessary for an
airplane-engine combination to meet
ETOPS type design approval requirements.
3. Dual Maintenance. Dual maintenance
means maintenance on the “same” ETOPS
significant system. Dual maintenance is
maintenance action performed on the same
element of identical, but separate ETOPS
Significant Systems during a scheduled or
unscheduled maintenance visit. Dual
maintenance on “substantially similar”
ETOPS
significant
systems
means
maintenance actions performed on engineREV 2
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4. Equal-Time Point (ETP). A point on the
route of flight where the flight time,
considering wind, to each of two selected
airports is equal.
5. ER. An abbreviation used in the MMEL
and in the minimum equipment list (MEL)
of some certificate holders to indicate
ETOPS. As used in this AC, any ETOPS
MMEL/MEL restrictions applicable to
ETOPS.
6. ETOPS Alternate Airport. An adequate
airport listed in the certificate holder’s
operations specifications (OpSpecs) that is
designated in a dispatch or flight release for
use in the event of a diversion during
ETOPS. This definition applies to flight
planning and does not in any way limit the
authority of the pilot in command (PIC)
during flight.
7. ETOPS Area of Operation. For turbineengine-powered airplanes with two engines
an area beyond 60 minutes from an adequate
airport, or with more than two engines in
passenger-carrying operations, an area
beyond 180 minutes from an adequate
airport, and within the authorized ETOPS
maximum diversion time approved for the
operation being conducted. An ETOPS area
of operation is calculated at an approved
one-engine inoperative cruise speed under
standard conditions in still air.
8. ETOPS Entry Point. The first point on
the route of an ETOPS flight; determined
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using a one-engine inoperative cruise speed
under standard conditions in still air that is
more than 60 minutes from an adequate
airport for airplanes with two engines, and
more than 180 minutes from an adequate
airport for passenger-carrying airplanes with
more than two engines.
9. ETOPS Significant System. An airplane
system, including the propulsion system, the
failure or malfunctioning of which could
adversely affect the safety of an ETOPS
flight, or the continued safe flight and
landing of an airplane during an ETOPS
diversion. Each ETOPS significant system is
either an ETOPS Group 1 significant system
or an ETOPS Group 2 significant system.
a. An ETOPS Group 1 Significant
System:
(1) Has fail-safe characteristics
directly linked to the degree of
redundancy provided by the number
of engines on the airplane;
(2) Is a system, the failure or
malfunction of which could result in
an in-flight shutdown (IFSD), loss of
thrust control, or other power loss;
(3) Contributes significantly to the
safety of an ETOPS diversion by
providing additional redundancy for
any system power source lost as a
result of an inoperative engine; and
(4) Is essential for prolonged
operation of an airplane at engine
inoperative altitudes.
b. An ETOPS Group 2 significant
system is an ETOPS significant system
that is not an ETOPS Group 1 significant
system. Group 2 system failures will not
cause aircraft flight performance loss or
PAGE C.62
cabin environment problems but may
result in diversions or turn backs.
10. ETOPS-Qualified Personnel. A person
performing maintenance for the certificate
holder, who has satisfactorily completed the
certificate holder’s ETOPS qualification
program.
11. ETOPS. An airplane flight operation
during which a portion of the flight is
conducted beyond 60 minutes from an
adequate airport for turbine-engine-powered
airplanes with two engines, and beyond 180
minutes
for
turbine-engine-powered
passenger-carrying airplanes with more than
two engines. This distance is determined
using an approved one-engine inoperative
cruise speed under standard atmospheric
conditions in still air.
12. Flight-by-Flight Exception. The
application of a greater ETOPS maximum
diversion authority under specific, limited
circumstances, as defined in this AC, when a
flight cannot be planned on the preferred
route within an authorized lesser diversion
time.
13. In-Flight Shutdown (IFSD). When an
engine ceases to function (when the airplane
is airborne) and is shut down, whether self
induced, flightcrew initiated or caused by an
external influence. The FAA considers IFSD
for all causes, such as flameout, internal
failure, flight crew initiated shutdown,
foreign object ingestion, icing, inability to
obtain or control desired thrust or power,
and cycling of the start control; however
briefly, even if the engine operates normally
for the remainder of the flight. This
definition excludes the airborne cessation of
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the functioning of an engine when
immediately followed by an automatic
engine relight and when an engine does not
achieve desired thrust or power but is not
shut down.
America. (For the purposes of this
definition, “North America” includes the
countries of Canada, the United States, and
Mexico.)
18. Polar Areas.
14. Maximum Diversion Time. For the
purposes of ETOPS in &sect; 121.161 and related
ETOPS regulations, maximum diversion
time (for example 120 minutes, 180 minutes,
240 minutes, and, beyond 240 minutes) is
the longest diversion time authorized for a
flight under the operator’s ETOPS authority.
It is calculated under standard conditions in
still air at a one-engine inoperative cruise
speed.
15. One-Engine Inoperative Cruise Speed.
For the purposes of those sections of part
121 applicable to ETOPS, the one-engine
inoperative cruise speed is a speed within
the certified operating limits of the airplane
that is specified by the certificate holder and
approved by the FAA for calculating
required fuel reserves needed to account for
an inoperative engine, or determining
whether an ETOPS alternate is within the
maximum diversion time authorized for an
ETOPS flight.
NOTE: The following areas
(16-18) are defined for the
purposes of those sections of
part 121 applicable to ETOPS.
16. North Pacific (NOPAC). The North
Pacific Air Traffic Service (ATS) routes and
adjacent airspace between Anchorage and
Tokyo Flight Information Regions (FIR).
17. North Pacific Area of Operations.
Pacific Ocean areas north of 40&ordm; North
latitudes including NOPAC ATS routes, and
published Pacific Organized Track System
(PACOTS) tracks between Japan and North
REV 2
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a. North Polar Area. The entire area
north of 78&ordm; North latitude.
b. South Polar Area. The entire area
south of 60&ordm; South latitude.
19. Process. A series of steps or activities
that are accomplished in a consistent manner
to ensure a desired result is attained on an
ongoing basis.
20. Proven Process. A process is
considered to be proven when the following
elements are developed and implemented:
a. Definition and documentation of
process elements.
b. Definition of process related roles and
responsibilities.
c. Procedures for validation of process or
process elements to include:
• Indications
of
process
stability/reliability;
• Parameters to validate process and
monitor (measure) success; and
• Duration of necessary evaluation to
validate process.
d. Procedure for follow-up in-service
monitoring to assure the process remains
reliable and stable.
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APPENDIX 2. ETOPS APPROVALS
As described in Section 401 of this AC, appendix P to part 121 permits certificate holders to seek various levels of ETOPS approvals. This Appendix
summarizes the details for each approval level, and is intended to provide further guidance to the requirements in appendix P to part 121.
1. Airplanes with Two Engines
Approval Level
Area of
Applicability
Requirements
How to apply
75 minutes
Caribbean /
Western
Atlantic Area.
1. The airplane-engine combination need not be type design approved for ETOPS.
2. The FAA reviews the airframe-engine combination to ensure the absence of factors
that could prevent safe operations.
3. The airframe-engine combination must have sufficient favorable experience to
demonstrate to the Administrator a level of reliability appropriate for 75-minute
ETOPS.
4. Even though there is no requirement for the type design approval of the airplane,
the certificate holder must ensure the airplane has systems that are capable of
complying with the requirements of &sect; 121.633 for time-limited system planning.
5. The certificate holder must comply with the maintenance program requirements of
&sect; 121.374, except that a pre-departure service check before departure of the return
flight is not required. Guidance is provided in Chapter 3, paragraphs 301 and 302 of
this AC.
6. The certificate holder must comply with the flight operational requirement in part
121, as described in Chapter 3, paragraphs 303 and 304 of this AC.
7. The certificate holder need not comply with 120-minute ETOPS provisions of the
MMEL.
8. The certificate holder must operate in accordance with the ETOPS authority as
contained in its operations specifications (OpSpecs).
Request made to the
FAA for route
authority. The
application will show
the need for such an
authority. Minimal or
no in-service
experience with the
airplane-engine
combination is
required (see
Appendix 3).
75 minutes
Other areas
besides
Caribbean /
Western
1. The airplane-engine combination need not be type design approved for ETOPS.
2. The FAA reviews the airframe-engine combination to ensure the absence of factors
that could prevent safe operations.
Request made to the
FAA for route
authority. The
application will
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Comments
This area is
considered a
“benign” area of
operations due to (1)
numerous airports,
(2) a high level of
reliability and
availability are
required of
communications,
navigation, and ATC
services and
facilities, and (3)
prevailing weather
conditions that are
stable and generally
do not approach
extremes in
temperature, wind,
ceiling, and
visibility.
Areas not
considered benign
such as North
Atlantic
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Approval
Level
Area of Applicability
Atlantic Area
operations.
90 minutes
Micronesia
120 minutes
Unlimited (no area
restriction)
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Requirements
How to apply
Comments
3. The airframe-engine combination must have sufficient favorable experience to
demonstrate to the Administrator a level of reliability appropriate for 75-minute
ETOPS.
4. Even though there is no specific requirement for type design approval of the
airplane, the certificate holder must ensure the airplane has systems that are capable
of complying with the requirements of &sect; 121.633 for time-limited system planning.
5. The certificate holder must comply with the maintenance program requirements of
&sect; 121.374. Guidance is provided in Chapter 3, paragraphs 301 and 302 of this AC.
6. The certificate holder must comply with the flight operational requirements in part
121, as described in Chapter 3, paragraphs 303 and 304 of this AC.
7. The certificate holder must comply with 120-minutes ETOPS provisions in the
MMEL.
8. The certificate holder must operate in accordance with the ETOPS authority as
contained in its OpSpecs.
1. The airplane-engine combination must be type design approved for 120- minutes
ETOPS or greater.
2. The certificate holder must comply with the maintenance program requirements of
&sect; 121.374, except that a pre-departure service check before departure of the return
flight is not required. Guidance is provided in Chapter 3, paragraph 301 and 302 of
this AC.
3. The certificate holder must comply with the flight operational requirement in part
121, as described in chapter 3, paragraphs 303 and 304 of this AC.
4. The certificate holder must comply with 120-minutes ETOPS provisions in the
MMEL.
5. The certificate holder must operate in accordance with the ETOPS authority as
contained in its OpSpecs.
1. The airplane-engine combination must be ETOPS type design approved for 120
minutes or greater.
2. The certificate holder must comply with all part 121 flight operations and
maintenance requirements pertaining to ETOPS as discussed in
show the need for such
an authority.
(NAT/NMPS) area.
Minimal or no inservice experience
with the airplaneengine combination
is required (see
Appendix 3).
Request made to the
FAA for route
authority. The
application will show
the need for such an
authority.
Minimal or no inservice experience
with the airplaneengine combination
is required (see
Appendix 3).
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401(b) of this AC
provides the two
REV 2
March 6, 2009
OPERATIONAL GUIDELINES AND METHODS
APPENDIX C - FAA ADVISORY CIRCULAR AC 120-42B
Approval
Level
Area of Applicability
138 minute
(for certificate
holders who
are currently
approved for
120-minute
ETOPS)
Unlimited (no area
restriction)
138 minute
(for certificate
holders who
are currently
approved for
180-minute
ETOPS)
Unlimited (no area
restriction)
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Requirements
Chapter 3 of this AC.
3. The certificate holder must comply with 120-minute ETOPS provisions in the
MMEL.
4. The certificate holder must operate in accordance with the ETOPS authority as
contained in its OpSpecs.
1. The airplane-engine combination must be ETOPS type design approved for 120minute or greater. If approved only up to 120 minute, the FAA must ensure the
airplane time-limited systems support operations up to 138 minute in accordance with
&sect; 121.633.
2. Comply with all part 121 flight operations and maintenance requirements
pertaining to ETOPS as discussed in Chapter 3 of this AC. The certificate holder
must conduct training for maintenance, dispatch and flightcrew. Training should
include any unique aspects of 138 minute operations e.g., any additional requirement
imposed by the FAA including MEL requirements.
3. Must comply with the “beyond 120-minute ETOPS provisions in the MMEL. If a
180-minute ETOPS MMEL does not exist for the airplane, the certificate holder must
apply to the FAA for any additional items that may be applicable for 138-minute
operations.
4. 138-minute ETOPS authority is used when the route cannot be efficiently operated
under 120-minute ETOPS.
5. The certificate holder must operate in accordance with the ETOPS authority as
contained in its OpSpecs.
1. Airplane-engine combination must be ETOPS type design approved for 180
minutes or greater.
2. Comply with all part 121 flight operations and maintenance requirements
pertaining to ETOPS as discussed in Chapter 3 of this AC.
3. Must comply with the 180-minute ETOPS provisions in the MMEL.
4. The certificate holder must operate in accordance with the ETOPS authority as
contained in its operations specifications.
5. The certificate holder must conduct training for maintenance, dispatch and
flightcrew regarding the differences between 138-minute and 180-minute diversion
authority.
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How to apply
Comments
methods for gaining
approval.
Certificate holder with
120-minute ETOPS
authority may apply to
the FAA. The
application will show
the need for such an
authority. A modified
MEL to support
operations should be
submitted with the
application to AFS200 through the
certificates CHDO.
This is an extension
of previous 120minute authority.
Approval is granted
for operations up to
138 minutes on a
flight-by-flight
exception basis.
Certificate holder with
180-minute ETOPS
authority may apply to
the FAA. The
application will show
the need for such an
authority.
Since this authority
is less than the
certificate holder’s
maximum ETOPS
authority, it may be
exercised on an
unlimited basis.
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Approval
Level
Area of Applicability
180 minute
Unlimited (no area
restriction)
207 minute
In North Pacific Area of
Operations (Pacific
Ocean areas north of
40N latitudes including
NOPAC ATS routes and
published PACOTS
tracks between Japan
and North America). The
subcontinent of North
America includes
Canada, Mexico and the
United States.
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Requirements
How to apply
1. Airplane-engine combination must be ETOPS type design approved for 180minute or greater.
2. Comply with all part 121 flight operations and maintenance requirements
pertaining to ETOPS as discussed in Chapter 3 of this AC.
3. Must comply with the 180-minute ETOPS provisions in the MMEL.
4. The certificate holder must operate in accordance with the ETOPS authority as
contained in its OpSpecs.
1. Airplane-engine combination must be ETOPS type design approved for 180
minutes or more. The certificate holder must comply with &sect; 121.633(a), however, the
approved time for the airplane’s most limiting ETOPS significant system and most
limiting cargo-fire suppression time must be at least 222 minutes.
2. Certificate holder must have existing 180-minute ETOPS operating authority for
the airplane-engine combination to be operated.
3. The certificate holder must have previous ETOPS experience satisfactory to the
Administrator.
4. The certificate holder must make every effort to plan ETOPS within 180 minutes
or less, if possible.
5. The certificate holder must inform the flightcrew each time an airplane is proposed
for dispatch for greater than 180 minutes and tell them why the route was selected.
6. In addition to the equipment specified in the certificate holder’s minimum
equipment list for 180-minute ETOPS, the following systems must be operational for
dispatch:
(A) The fuel quantity indicating system,
(B) The APU (including electrical and pneumatic supply and operating to the APU’s
designed capability) when the APU is necessary for an airplane to comply with
ETOPS requirements,
(C) The auto throttle system,
(D) The communication system required by &sect; 121.99(d) or &sect; 121.122(c), as
applicable, and
(E) One-engine inoperative auto-land capability, if flight planning is predicated on its
use.
Chapter 4, paragraph
401(b) of this AC
provides the methods
for gaining approval to
operate under 180
minute
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Those certificate
holders that have 180minute ETOPS
authority in this area
can apply to the FAA
for approval as an
extension to their 180minute authority.
Comments
This is an extension
of 180-minute
ETOPS authority for
the specific case of
operations in the
North Pacific Area
of Operations.
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Approval
Level
240 minute
Area of Applicability
Requirements
North Polar Area, in
the area north of the
NOPAC, and in the
Pacific Ocean north of
the equator
7. Comply with all part 121 flight operations and maintenance requirements pertaining
to ETOPS as discussed in Chapter 3 of this AC.
8. The nearest available ETOPS alternate within 207-minutes diversion time must be
specified in the dispatch or flight release.
9. In conducting such a flight the certificate holder must consider Air Traffic Service’s
preferred track.
10. This exception may be used only on a flight-by-flight basis when an ETOPS
alternate is not available within 180 minutes for reasons such as political or military
concerns; volcanic activity; temporary airport conditions; and airport weather below
dispatch requirements or other weather related events.
11. The certificate holder must operate in accordance with the ETOPS authority as
contained in its operations specifications.
12. The certificate holder must track how many times 207-minute authority is used.
1. Airplane-engine combination must be ETOPS type design approved for greater than
180 minutes. The certificate holder must ensure the airplane has systems that are
capable of complying with the requirements of &sect; 121.633(b) for time-limited system
planning.
2. Certificate holder must have existing 180-minute ETOPS operating authority for the
airplane-engine combination to be operated.
3. The certificate holder must have previous ETOPS experience satisfactory to the
Administrator.
4. The certificate holder must make every effort to plan ETOPS with 180 minutes or
less, if possible.
5. The certificate holder must inform the flightcrew each time an airplane is proposed
for dispatch for greater than 180 minutes and tell them why the route was selected.
6. In addition to the equipment specified in the certificate holder’s minimum equipment
list for 180-minute ETOPS, the following systems must be operational for dispatch:
(A) The fuel quantity indicating system,
(B) The APU (including electrical and pneumatic supply and operating to the APU’s
designed capability) when the APU is necessary for an airplane to comply with ETOPS
requirements,
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How to apply
Comments
Those certificate
holders that have 180minute ETOPS
authority in this area
can apply to the FAA
for approval as an
extension to their 180minute authority.
This is an extension
of 180-minute
ETOPS in this area
and is to be used on
a flight by flight
exception basis
when an ETOPS
alternate is not
available within 180
minutes.
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Approval
Level
Area of Applicability
Requirements
How to apply
Comments
(C) The auto throttle system,
(D) The communication system required by &sect; 121.99(d) or &sect; 121.122(c), as
applicable, and
(E) One-engine inoperative auto-land capability, if flight planning is predicated on its
use.
7. Comply with all part 121 flight operations and maintenance requirements
pertaining to ETOPS as provided in Chapter 3 of this AC.
8. The nearest available ETOPS alternate within 240-minutes diversion time must be
specified in the dispatch or flight release.
9. In conducting such a flight the certificate holder must consider Air Traffic
Service’s preferred track.
10. The criteria used by the certificate holder to decide that extreme weather
precludes using an airport must be established by the certificate holder, accepted by
the FAA, and published in the certificate holder’s manual for the use of dispatchers
and pilots.
11. The certificate holder must operate in accordance with the ETOPS authority as
contained in its OpSpecs.
12. This exception may be used in the North Polar Area and in the area north of
NOPAC only in extreme conditions particular to these areas such as volcanic activity,
extreme cold weather at en route airports, airport weather below dispatch
requirements, temporary airport conditions, and other weather related events. This
exception may be used in the Pacific Ocean area north of the equator only for
reasons, such as political or military concern, volcanic activity, airport weather below
dispatch requirements, temporary airport conditions and other weather related events.
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Approval
Level
Area of Applicability
240 minute
Areas south of the
equator:
1. Pacific Ocean
areas between the US
West coast and
Australia, New
Zealand and
Polynesia,
2. South Atlantic
Oceanic areas,
3. Indian Ocean areas
4. Oceanic areas
between Australia
and South America
Beyond
240 minute
Specific city pairs in
the following areas as
designated in the
operators application:
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Requirements
1. Airplane-engine combination must be ETOPS type design approved for greater than
180 minutes. The certificate holder must ensure the airplane has systems that are capable
of complying with the requirements of &sect; 121.633 (b) for time-limited system planning.
2. Certificate holder must have existing 180-minute ETOPS operating authority for the
airplane-engine combination to be operated.
3. The certificate holder must have previous ETOPS experience satisfactory to the
Administrator.
4. In addition to the equipment specified in the certificate holder’s minimum equipment
list for 180-minute ETOPS, the following systems must be operational for dispatch:
(A) The fuel quantity indicating system,
(B) The APU (including electrical and pneumatic supply and operating to the APU’s
designed capability) when the APU is necessary for an airplane to comply with ETOPS
requirements,
(C) The auto throttle system,
(D) The communication system required by &sect; 121.99(d) or &sect; 121.122(c), as applicable,
and
(E) One-engine inoperative auto-land capability, if flight planning is predicated on its
use.
5. Comply with all part 121 flight operations and maintenance requirements pertaining
to ETOPS as provided in Chapter 3 of this AC.
6. The nearest available ETOPS alternate within 240-minutes diversion time must be
specified in the dispatch or flight release.
7. The certificate holder must operate in accordance with the ETOPS authority as
contained in its OpSpecs.
1. Airplane-engine combination must be ETOPS type design approved for greater than
180-minute. The certificate holder must ensure the airplane has systems that are capable
of complying with the requirements of &sect; 121.633 (b) for time-limited system planning.
2. The certificate holder must have existing 180-minute ETOPS operating authority for
the airplane-engine combination to be operated.
3. The certificate holder must have previous ETOPS experience satisfactory to the
Administrator.
4. The operator must have been operating at 180-minute or greater ETOPS
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How to apply
Comments
Request made to the
FAA for route
authority. The
application will show
the need for such an
authority.
This is an unlimited
authority
Request made to the
FAA for route
authority. The
application will show
the need for such an
authority.
There is no time
limit to this
authority.
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Approval
Level
Area of Applicability
1. Pacific Ocean areas between the
U.S. West coast and Australia, New
Zealand and Polynesia,
2. South Atlantic Oceanic areas,
3. Indian Ocean areas
4. Oceanic areas between Australia
and South America
5. South Polar Area
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Requirements
How to apply
Comments
authority for at least 24-consecutive months, of which at least 12consecutive months must have been under 240-minute ETOPS
authority with the airplane-engine combination to be used.
5. In addition to the equipment specified in the certificate holder’s
minimum equipment list for 180-minute ETOPS, the following
systems must be operational for dispatch:
(A) The fuel quantity indicating system,
(B) The APU (including electrical and pneumatic supply and
operating to the APU’s designed capability) when the APU is
necessary for an airplane to comply with ETOPS requirements,
(C) The auto throttle system,
(D) The communication system required by &sect; 121.99(d) or &sect;
121.122(c), as applicable, and
(E) One-engine inoperative auto-land capability, if flight planning
is predicated on its use.
6. The certificate holder must comply with all part 121 flight
operations and maintenance pertaining to ETOPS as provided in
Chapter 3 of this AC.
7. The certificate holder must operate in accordance with the
ETOPS authority as contained in its OpSpecs.
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2. Passenger-Carrying Airplanes with more than Two Engines.
Approval
Level
Area of
Applicability
Beyond
180 minute
Unlimited area of
the world
Requirements
1. The airplane-engine combination must be type-design-approved for ETOPS, except as
provided in &sect; 121.162 (see comments).
2. The certificate holder must ensure the airplane has systems that are capable of complying
with the requirements of &sect; 121.633 for time-limited system planning.
3. The operator must designate the nearest available ETOPS alternate or alternates within 240minutes diversion time (at one engine inoperative cruise speed under standard conditions in
still air). If an ETOPS alternate is not available within 240 minutes, the operator must
designate the nearest available ETOPS alternate or alternates along the planned route of flight.
4. The minimum equipment list (MEL) limitations for the authorized ETOPS diversion time
apply.
(i) The Fuel Quantity Indicating System must be operational.
(ii) The communications systems required by &sect; 121.99(d) or &sect; 121.122(c) must be operational,
except for three and four-engine airplanes operating 180 minutes or less from an alternate
in the North Polar and South Polar areas.
5. The certificate holder must operate in accordance with the ETOPS authority as contained in
its OpSpecs.
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How to apply
Comments
Request made to the
FAA for route authority.
The application will
show the need for such
an authority.
Certificate holders who
have authority to
operate on specific
routes that under this
AC are newly defined
as ETOPS routes do not
have to re-apply for
specific route authority.
The certificate holder
will be required to
comply with all the
ETOPS operational
requirements in this AC.
&sect; 121.162
allows for an
eight-year
‘production cutin for ETOPS
type design
requirements
for these
airplanes. The
certificate
holder should
review their
aircraft for
applicability.
Those airplanes
not required to
have an ETOPS
type design do
not have any
CMP or Parts
control
compliance
requirements.
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3. All airplanes planned on routings any portion of which enter the North Polar or South Polar areas.
Approval Level
Area of Applicability
Requirements
How to apply
Comments
North Polar area – the
entire area north of 78N
latitude
In addition to any applicable requirements of Sections
1. and 2. of this Appendix, the certificate holder’s
operations specifications must contain the following:
(1) The designation of alternate airports that may be
used for enroute diversions and the requirements the
airports must meet at the time of diversion.
(2) Except for supplemental, all-cargo operations, a
recovery plan for passengers at diversion alternates.
Certificate holders
must submit an
application with all
supporting data to
their local CHDO
office. This
application must
address all the
regulatory
requirements for
Polar operations and
the guidance in this
AC. The application
should be submitted
at least 60 days prior
to the proposed start
of polar operations
with the specific
airplane-engine
combination.
Except for intrastate
operations within the State
of Alaska.
and,
South Polar area – the
entire area south of 60S
latitude
(3) A fuel-freeze strategy and procedures for
monitoring fuel freezing.
(4) A plan to ensure communication capability for
these operations.
(5) An MEL for these operations.
(6) A training plan for operations in these areas.
(7) A plan for mitigating crew exposure to radiation
during solar flare activity.
These requirements are in
addition to any applicable
ETOPS requirements listed
in chapters 3 and 4 of this
AC.
The validation
requirements of this
approval include an
exercise of the certificate
holder’s passenger
recovery plan as per 605.
(8) A plan for providing at least two cold weather antiexposure suits in the aircraft, to protect crewmembers
during outside activity at a diversion airport with
extreme climatic conditions. The FAA may relieve the
certificate holder from this requirement if the season
of the year makes the equipment unnecessary.
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APPENDIX
METHODS
3.
ETOPS
APPROVAL
The two different approval methods
available for a certificate holder’s use are
described in this appendix.
1. In-Service Experience Method (TwoEngine ETOPS for up to 180-Minute
ETOPS).
a. General.
(1) An in-service experience
program is one way of gaining
ETOPS operational approval. As a
prerequisite to obtaining any
operational approval, the certificate
holder should show that an
acceptable level of propulsion
system reliability has been achieved
in service by the world fleet for that
particular
airplane-engine
combination.
The
candidate
certificate holder also should obtain
sufficient maintenance and operation
familiarity with the particular
airplane-engine combination. Each
certificate holder requesting approval
to conduct ETOPS by the in-service
method should have operational
experience appropriate to the
operation proposed.
(2)
This
appendix
contains
guidelines for requisite in-service
experience. These guidelines may be
reduced or increased following
review and concurrence on a caseby-case basis by the Director, Flight
Standards Service. Any reduction or
increase in in-service experience
guidelines will be based on an
evaluation of the certificate holder’s
ability and competence to achieve
the necessary reliability for the
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particular
airplane-engine
combination
in
ETOPS.
For
example, a reduction in in-service
experience may be considered for a
certificate holder who can show
extensive in-service experience with
a related engine on another airplane
that has achieved acceptable
reliability. In contrast, an increase in
in-service experience may be
considered for those cases where
heavy maintenance has yet to occur
and/or abnormally low number of
takeoffs has occurred.
b. Specific Approvals.
(1) 75- and 90-Minute Operation.
Consideration may be given to the
approval of 75-minute and 90-minute
ETOPS for certificate holders with
minimal or no in-service experience
with
the
airplane-engine
combination. This determination
considers such factors as the
proposed area of operations, the
certificate holder’s demonstrated
ability to successfully introduce
airplanes into operations, and the
quality of the proposed maintenance
and operations programs.
(2) 120-Minute Operation. Each
certificate holder requesting approval
to conduct ETOPS with a maximum
diversion time (in still air) of 120
minutes should have 12 consecutive
months of operational in-service
experience with the specified
airplane-engine combination. Inservice experience guidelines may be
increased or decreased by the
Director, Flight Standards Service.
(3) 180-Minute Operation.
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(a) Each certificate holder
requesting approval to conduct
ETOPS with a maximum
diversion time (in still air) of 180
minutes should have previously
gained 12-consecutive months of
operational in-service experience
with the specified airplaneengine
combination
in
conducting 120-minute ETOPS.
In-service experience guidelines
may be reduced or increased by
the Director, Flight Standards
Service.
Likewise,
the
substitution
of
in-service
experience, which is equivalent
to the actual conduct of 120minute ETOPS operations, also
will be established by the
Director,
Flight
Standards
Service, on a case-by-case basis.
(b)
Before
approval,
the
certificate holder’s capability to
conduct
operations
and
implement effective ETOPS
programs in accordance with the
criteria detailed in this AC will
be examined. Only certificate
holders who have demonstrated
capability
to
successfully
conduct a 120-minute program
will be considered for approval
beyond 120-minutes. Approval
will be given on a case-by-case
basis for an increase to their area
of operation beyond 120minutes. The dispatch limitation
will be a maximum diversion
time of 180 minutes to an
ETOPS alternate at an approved
one-engine inoperative speed
(under standard conditions in still
air).
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c. Requesting Approval. A certificate
holder requesting approval under Title
14 of the Code of Federal Regulations
(14 CFR) part 121, &sect; 121.161 for
ETOPS under this method should submit
the request with the required supporting
data to its CHDO at least 60 days before
the proposed start of ETOPS operation
with the specific airplane-engine
combination.
In
considering
an
application from a certificate holder to
conduct ETOPS, the CHDO should
assess the certificate holder’s overall
safety record, past performance, flight
crewmember training, and maintenance
programs. The data provided with the
request
should
substantiate
the
certificate
holder’s
ability
and
competence to safely conduct and
support these operations and should
include the means used to satisfy the
considerations
outlined
in
this
paragraph.
2. Accelerated ETOPS Method (Up to
180-Minute ETOPS for Two-Engine
Airplanes and for all ETOPS for
Passenger-Carrying Airplanes With More
Than Two Engines). This section describes
the means by which a certificate holder may
initiate ETOPS operations when the
certificate holder establishes the processes
necessary for successful and reliable ETOPS
operations and proves to the FAA that such
processes can be successfully applied
throughout
the
applicant’s
ETOPS
operations. This may be achieved by
thorough documentation and analysis of
processes and process validation, or
demonstration on another airplane/validation
(as described under process validation in
this appendix, below) or a combination of
these processes.
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a. ETOPS Processes. The airplaneengine combination for which the
certificate holder is seeking accelerated
ETOPS operational approval must be
ETOPS type design-approved (except
for two-engine ETOPS at 75-minute
authorization and for passenger-carrying
airplanes with more than two engines
manufactured prior to March 17, 2015)
and be capable of operating at a
satisfactory level of reliability before
commencing ETOPS. The certificate
holder seeking accelerated ETOPS
operational approval must demonstrate
to the FAA that it has an ETOPS
program in place that consists of all the
following applicable ETOPS process
elements:
(1) The applicable process elements
defined as the ETOPS maintenance
and operations requirements of
Chapter 3, paragraphs 301 through
304.
NOTE: Passenger carrying airplanes
with more than two engines are exempt
from
the
ETOPS
maintenance
requirements. Therefore the operator
may ignore the maintenance processes
described in this Appendix.
(2) Documentation of the following
elements as appropriate:
(a) Technology new to the
certificate holder and significant
difference in primary and
secondary
power
(engines,
electrical,
hydraulic,
and
pneumatic) systems between the
airplanes currently operated and
the two-engine airplane for
which the certificate holder is
seeking ETOPS operational
approval.
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(b) The plan to train flight and
maintenance personnel to the
differences identified in the
maintenance
subparagraph
above.
(c) The plan to use proven
manufacturer-validated training
and maintenance and operations
manual procedures relevant to
ETOPS for the two-engine
airplane for which the certificate
holder is seeking accelerated
ETOPS operational approval.
(d) Changes to any previously
proven
validated
training,
maintenance
or
operations
manual procedures used in
previous non-ETOPS operations
or in previous ETOPS with a
different
airplane-engine
combination and/or geographic
area of operations. Depending on
the nature and extent of any
changes, the certificate holder
may be required to provide a
plan for validating such changes.
(e) The validation plan for any
additional certificate holder
unique training and procedures
relevant to ETOPS.
(f) Details of any ETOPS
program support from the
airframe manufacturer, engine
manufacturer, other certificate
holders or any other outside
person.
(g) The control procedures when
maintenance or flight dispatch
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support is provided by an outside
person as described above.
b. Process Validation Methodology.
(1) Paragraph (a) identifies those
process elements that should be
proven before ETOPS authority is
granted by the FAA under the
accelerated
ETOPS
approval
program. For a process to be
considered proven the process
should first be defined. Typically,
this will include a flow chart
showing the various elements of the
process. Roles and responsibilities of
the personnel who will be managing
this process should be defined
including any training requirement.
The certificate holder should
demonstrate that the process is in
place and functions as intended. The
certificate holder may accomplish
this by thorough documentation and
analysis, or by demonstrating on an
airplane, that the process works and
consistently provides the intended
results. The certificate holder should
define the necessary evaluation
duration to validate the process and
also show that a feedback loop exists
to illustrate need for revision of the
process, if required, based on inservice experience.
(2) Normally the choice to use or not
to use demonstration on an airplane
as a means of validating individual
processes should be determined by
the certificate holder. Process
validation may be done with the
airframe-engine combination that
will be used in ETOPS. It can also be
done with a different airplane type
from that for which ETOPS approval
is being sought, including an
airplane with more than two engines,
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if it can be shown that the particular
airplane-engine combination in the
certificate holder’s ETOPS program
is not necessary to validate a process.
With sufficient preparation and
dedication of resources, such
validation may not be necessary to
assure processes that produce
acceptable results. However, if the
plan proposed by the certificate
holder to prove processes is
determined by the FAA to be
inadequate or the plan does not
produce
acceptable
results,
validation of the processes with an
airplane will be required.
(3) If a certificate holder currently is
conducting ETOPS with a different
airplane-engine combination, it may
be able to document that it has
proven ETOPS processes in place
with only minimal further validation
required. If the certificate holder has
similar non-ETOPS operations and
can simulate or demonstrate proven
ETOPS processes in such operations,
credit can be given for such
successful evaluations. In either
case, the certificate holder should
demonstrate that the means are in
place to assure equivalent results
with the airplane-engine combination
being
proposed
for
ETOPS
operational approval. The following
elements may aid in justifying a
reduction
in
the
validation
requirement of ETOPS processes:
(a) Experience with
airframes and/or engines,
other
(b) Previous ETOPS experience,
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(c) Experience with long range,
overwater operations with two-,
three-, or four-engine airplanes,
and
(d) Experience gained by flight
crewmembers and maintenance
and flight dispatch personnel
while working with other
ETOPS-approved
certificate
holders.
c. Application for Accelerated ETOPS
Program. The certificate holder seeking
accelerated ETOPS operational approval
should submit an Accelerated ETOPS
operational approval plan to the FAA six
months before the proposed start of
ETOPS. This will provide sufficient
time for the certificate holder and the
FAA to validate the effectiveness of all
ETOPS process elements (“proven
process”). The certificate holder’s
application for ETOPS should:
(1) State the ETOPS authority
requested. Define proposed routes
and the ETOPS diversion time
necessary to support these routes and
the airplane-engine combination to
be flown.
(2) Define processes and related
resources being allocated to initiate
and sustain ETOPS operations in a
manner
that
demonstrates
commitment by management and all
personnel involved in ETOPS
maintenance
and
operational
support.
(4) Define Review Gates. A review
gate is a milestone- tracking plan to
allow for the orderly tracking and
documentation of specific provisions
of this Appendix. Each review gate
should be defined in terms of the
process elements to be validated.
Normally, the review gate process
will start six months before the
proposed start of ETOPS and should
continue until at least six months
after the start of ETOPS. The review
gate process will help ensure that the
proven processes comply with the
provisions of this AC and are
capable of continued ETOPS
operations.
d. Validation of Process Elements.
When the certificate holders accelerated
ETOPS plan receives approval by the
CHDO and final concurrence by AFS200, a validation of the process elements
of the accelerated ETOPS plan should
begin. Close coordination between the
certificate holder and the FAA is
necessary for a successful validation of
the ETOPS plan. All process elements
required in paragraph (a) should be
validated.
(1) Before the start of the validation
of the process elements, the
following information should be part
of the Accelerated ETOPS plan
submitted to the FAA:
(3) Provide a documented plan for
compliance with requirements listed
in this section for Accelerated
ETOPS.
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(a) Validation periods, including
start
dates
and
proposed
completion dates.
(b) Definition of airplane(s) to be
used in the validation. List
should
include
registration
PAGE C79
OPERATIONAL GUIDELINES AND METHODS
APPENDIX C - FAA ADVISORY CIRCULAR AC 120-42B
numbers, manufacturer and serial
number and model of the
airframes and engines.
(c) Description of the areas of
operation
(if
relevant
to
validation objectives) proposed
for validation and actual ETOPS.
(d) Definition of designated
ETOPS validation routes. The
routes should be of duration
necessary to ensure process
validation occurs.
(2) Process validation reporting.
The certificate holder should
compile results of ETOPS process
validation. The certificate holder
should:
(a) Document how each element
of the ETOPS process was
utilized during the validation.
(b) Document any shortcomings
with the process elements and
measures in place to correct such
shortcomings.
(c) Document any changes to
ETOPS processes that were
required
after
an
IFSD,
unscheduled engine removals, or
any other significant operational
events.
(d) When there is concurrence
between the certificate holder
and the CHDO that a process
element has been successfully
proven, the review gate should
be closed and confirmation
documented.
(e) Provide periodic process
validation reports to the FAA.
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This should be addressed during
the review gates.
(3) The certificate holder should
include a final review gate prior to
final ETOPS approval that is the
validation flights described in
Chapter 4, paragraphs 404 and 405
of this AC. This review gate should
ensure that all ETOPS processes
have been proven.
(4) Any validation program should
address the following:
(a) The certificate holder should
show that it has considered the
impact of the ETOPS validation
program with regard to safety of
flight operations. The certificate
holder should state in its
application any policy guidance
to personnel involved in the
ETOPS
process
validation
program. Such guidance should
clearly state that ETOPS process
validation exercises should not
be allowed to adversely impact
the
safety
of
operations
especially during periods of
abnormal, emergency, or high
cockpit workload operations. It
should emphasize that during
periods
of
abnormal
or
emergency operation or high
cockpit
workload
ETOPS
process validation exercises may
be terminated.
(b) The validation scenario(s)
should be of sufficient frequency
and operational exposure to
validate
maintenance
and
operational support systems not
validated by other means.
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(c) A means must be established
to
monitor
and
report
performance with respect to
accomplishment
of
tasks
associated with ETOPS process
elements. Any recommended
changes to ETOPS maintenance
and operational process elements
should be defined.
e. Final Approval for Accelerated
ETOPS Authority. At the successful
completion of the certificate holder’s
accelerated ETOPS validation program
all process elements should have been
validated and appropriate review gates
closed. Report of a successful
completion of review gates will be
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forwarded by the CHDO to AFS-200.
Upon final concurrence and approval,
the applicant should forward to the FAA
a plan for final validation flights to be
conducted over proposed routes in the
ETOPS area of operation and in the
airframe-engine combination listed in
the certificate holder’s application. This
FAA witnessed ETOPS validation flight
or flights will be conducted in
accordance with Chapter 4, paragraphs
404 and 405 of this AC. The purpose of
these flights is for the certificate holder
to demonstrate to the FAA that it has the
competence and capability to safely
conduct and adequately support the
intended ETOPS operation.
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ETOPS OPERATIONAL APPROVAL PLAN
THIS GENERIC TEMPLATE HAS BEEN DEVELOPED TO FACILITATE
PREPARATION OF AN OPERATOR’S ETOPS OPERATIONAL APPROVAL
PLAN. THE GENERAL FORMAT OF THIS TEMPLATE IS BASED ON THE
REQUIREMENTS OF FAR PART 121 AND FAA ADVISORY CIRCULAR
AC 120-42B. THE GENERAL APPROACH USED IN THIS TEMPLATE
SHOULD BE USED IN ALL APPLICATIONS FOR ETOPS OPERATIONAL
APPROVAL.
IF OPERATORS REQUIRE ASSISTANCE IN DEVELOPING THEIR
CUSTOMIZED PLAN OR HAVE QUESTIONS ON THIS GENERIC PLAN,
PLEASE CONTACT:
Attn: Flight Operations Engineering
Org: BXG-24
Mail Stop 20-88
Address: BOEING COMMERCIAL AIRPLANES
P.O. Box 3707, MS 20-88
Seattle, Washington 98124-2207
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206-662-3200
Fax:
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E-Mail
flightops.engineering@boeing.com
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XYZ AIRLINES’ ACCELERATED ETOPS (A-ETOPS)
OPERATIONAL APPROVAL PLAN
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0.
INSTRUCTIONS FOR USING THIS TEMPLATE— Note: It is intended that Section 0
be deleted from the operator’s final ETOPS Approval Plan document.
This Template has been designed to assist operators in preparing their own ETOPS Operational
Approval Plan. The Template has been formatted to align with the specific requirements of an FAA
Accelerated ETOPS Approval, in accordance with Section 2 of Appendix 3 of AC120-42B. If the
operator is pursuing Operational Approval by another methodology, the Template should still meet
the operator’s needs but the direct references to “Accelerated ETOPS” will need to be removed. The
operator must also modify the Template to match applicable details of the operator’s Management,
Flight Operations, and Maintenance organizational structure, as well as the operator’s specific
airframe/engine combination, mean of compliance, and the appropriate national ETOPS rules.
The Approval Template can be obtained by operators in a digital form, either by downloading from
the MyBoeingFleet-Extended Operations web site, or by requesting a CD-ROM from Boeing Flight
Operations Engineering. In either case, it is left up to the operator to determine the appropriate
document format, including choice of page set-up, headers, footers, and paper size to match that
used locally.
The Template is generally “double spaced” to aid those that may be editing or making hand markups of hard-copy documents. Most operators reduce this to “single-space” to reduce the physical
size of their completed Approval Plan. This choice is also left to operator.
Operators are encouraged to use this template to initiate the process of preparing their customized
ETOPS Approval Plan, by using the MS Word Edit / Replace function to replace the “Key Words
and Phrases” that appear in Section 0.1. These “Key Words and Phrases” replacements should be
accomplished by inserting the appropriate information applicable to the operator’s ETOPS
application.
However, a word of Caution is appropriate at this point. Since this document is written in US
English, the plural and possessive forms of some of the “Key Words” such as the airline’s name, will
need to be reviewed so that the grammar and sentence structure is maintained after the replacement.
In general, the “Replace” action should NOT be accomplished “Globally”, such as would be done by
using the “Replace All” function. Each replacement needs to be examined individually to ensure
that the final sentence conveys the intent of the operator.
The operator is expected to make substantial modifications to this template in order to accurately
describe their company structure and the details of their ETOPS Approval Plan. As an aid to this
process, text shown in the “
font”
has been used as an instruction to
show where the operator should insert their specific, detail information. The
font is merely
a device to indicate where the information is to be inserted, not the font that should be used. Also,
the Template Table of Contents does not show page numbers because the operator’s final document
configuration will undoubtedly result in different page numbers than are in the basic Template.
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In many instances, a section of “Sample Text” may follow an
-text instruction, which is again
intended only as an example. The operator should replace the “Sample Text” with the required
information, but in their own words. Some topics, such “Previous ETOPS Experience” are listed to
indicate where operators that have this experience would insert their material. Not all operators will
have previous ETOPS experience, so those operators that do not should delete the entire topic from
their Approval Plan rather than say they do not have the experience. Emphasis should be placed on
the past, present, and developing capabilities of the operator.
Finally, although this Template is tailored to support Accelerated ETOPS Applications as defined in
Appendix 3 to FAA AC120-42B, it can in fact be used as a guide for any ETOPS Application such
as FAA Part 135 ETOPS and ETOPS under other non-US regulatory authorities, as long as care is
taken to review each statement and reference carefully to insure that it complies with the application
methodology the operator is using and the requirements of their regulatory authority.
0.1 Key Words and Phrases
The following “Key Words and Phrases” should be replaced by inserting the appropriate information
applicable to the operator’s ETOPS Approval Plan into the Template.
A-ETOPS
Abbreviation for Accelerated ETOPS
Accelerated ETOPS
The process of applying for up to 180-Minutes ETOPS Operational
Approval with a Two-Engine Airplane, without sufficient operating
experience on that airframe/engine combination.
XYZ Airlines
ETOPS applicant
Boeing 7X7
Candidate airplane for ETOPS Approval
AC120-42B
U.S. FAA Advisory Circular on ETOPS
FAA
U.S. Federal Aviation Administration
FAR
U.S. Federal Aviation Regulations
XXX engines
Engine model on the candidate airplane for ETOPS Approval
YYY minutes
ETOPS Type Design Approval Time of candidate airframe/engine
combination.
ZZZ minutes
Maximum Authorized ETOPS Diversion Time that XYZ Airlines is
requesting.
20XX
Year that the operator plans to begin ETOPS revenue service with
the candidate airframe/engine combination.
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Boeing 7Y7
Douglas DC xx
Airbus 3xx
Airplanes in the operator’s fleet that can be used for process validation
and/or experience credit.
Notes using this font provide additional
background on a specific topic and may also indicate that the airline is
to insert material in this location as described by the note.
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1.
INTRODUCTION
This plan describes the process whereby XYZ Airlines will seek 180-minute ETOPS approval for
their Boeing 7X7 from the first day of entry into revenue operation. In this document, this process
will be referred to as Accelerated ETOPS (A-ETOPS). Accelerated ETOPS Operational Approval is
permitted under Appendix 3 of FAA Advisory Circular AC 120-42B as well as other national
ETOPS regulatory materials. This document provides details of XYZ Airlines’ compliance with the
requirements of FAR Part 121 and AC 120-42B.
XYZ Airlines will be introducing the Boeing 7X7 airplane, powered by XXX engines, into its fleet
in 200X. XYZ Airlines is committed to seek and be awarded ETOPS Operational Approval for the
Boeing 7X7 by the FAA, before commencing such operations. To this end, XYZ Airlines will
submit their A-ETOPS plan to the FAA, at least six months prior to entry into service of the Boeing
7X7, supplying any additional data necessary to confirm the successful outcome of the plan
described in this document.
This document is a statement of a plan of actions which XYZ Airlines will undertake leading up to
the introduction of the Boeing 7X7 in its fleet, and the commencement of ETOPS revenue service.
The FAA is requested to scrutinize this Plan and approve it as describing satisfactory preparations
for A-ETOPS. It will then be anticipated that, having observed that the Plan has been successfully
completed, the FAA will be able to grant XYZ Airlines the necessary approval, with the knowledge
that the operation will be safe and meets the required standards.
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Thus, this Plan has been created with the intention of allowing the FAA to grant XYZ Airlines AETOPS Approval for its Boeing 7X7. This Plan defines the rationale, regulatory compliance
methodology, and implementation processes that XYZ Airlines’ will utilize in preparing for ETOPS
revenue service with the Boeing 7X7. It also defines provisions for the FAA to review XYZ
Airlines progress towards the A-ETOPS Approval through a structured Review Gate process.
1.1
XYZ Airlines’ Rationale for Accelerated-ETOPS Operational Approval
Many airlines around the world have been granted ETOPS authority at initial entry into service by
their regulatory authorities. The new ETOPS Regulations published by the FAA in 2007 and the
associated advisory material published in AC 120-42B are in accordance with the methodology for
Accelerated ETOPS Operational Approval that has been previously used by the FAA and other
regulatory authorities in granting A-ETOPS approvals.
The ETOPS concept has been successfully applied for over 20 years and has demonstrated that
ETOPS is a routine, safe and highly successful means of conducting flight operations. As of mid2007, over 4.5 million ETOPS flights have been flown by 108 ETOPS operators around the world,
with over 1300 ETOPS flights per day being added. Data gathered to date indicates that twin engine
extended range operations are one of the safest modes of public transportation. In the continual
search to provide the highest levels of customer service, XYZ Airlines wishes to provide its clientele
with the continued safety record and the added scheduling advantages of ETOPS.
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The Boeing 7X7 airplane with the XXX engines is ETOPS Type Design approved for YYYminutes. XYZ Airlines has made a commitment to have proven ETOPS processes in place prior to
entry into ETOPS service. XYZ Airlines’ compliance with the program elements identified in FAA
AC 120-42B should qualify XYZ Airlines for ZZZ minutes ETOPS operational approval from the
first day of entry into revenue operation.
Although 120 minutes ETOPS approval may fulfill XYZ Airlines' needs for North Atlantic
operations on most occasions, there are days when weather forecast for a single ETOPS Alternate
Airport such as Keflavik may prevent a 120-minute ETOPS dispatch. For this reason as well as for
more optimal routing when enroute winds dictate a more southern routing, XYZ Airlines is seeking a
180-minutes ETOPS Operational Approval. This will maximize XYZ Airlines’ ability to avoid
major weather systems over the North Atlantic, which in turn will provide for more robust
scheduling and minimize the need for re-routings.
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1.2
Boeing Support to XYZ Airlines’ Accelerated-ETOPS Operational Approval
Boeing will deliver a 7X7 with XXX engines to XYZ Airlines with at least a YYY minutes ETOPS
Type Design Approval. Boeing will ensure that any material relevant to ETOPS in the operational
and maintenance documents, as well as any training provided by Boeing, have been validated or
proven through use with other airlines or through the “Early-ETOPS” certification requirements of
FAR Part 25. After entry into service of the Boeing 7X7 with XYZ Airlines, Boeing, the engine
manufacturer and the APU manufacturer will provide support to XYZ Airlines as necessary.
1.3
XYZ Airlines' Accelerated-ETOPS Program Credit
While evaluating XYZ Airlines’ request for A-ETOPS for the Boeing 7X7, it is expected that the
FAA would consider the following factors, which will discussed individually in the remaining
Sections of this Plan:
•
The reliability record of the Boeing 7X7 airframe with XXX engines with other operators;
•
XYZ Airlines' commitment to ETOPS
•
Compliance with the type design configuration
•
Use of ETOPS maintenance program proven on Boeing 7Y7/Airbus 3xx/Douglas DCxx;
•
Use of mature Scheduled Maintenance Program to maintain the Boeing 7X7;
•
Use of oil consumption monitoring program proven on Boeing 7Y7/Airbus 3xx/Douglas
DCxx;
•
Use of engine condition monitoring program proven on Boeing 7Y7/Airbus 3xx/Douglas
DCxx;
•
In Service Problem Resolution Program with emphasis on ETOPS;
•
Use of Computer Based Training (CBT) in flight and maintenance training ;
•
ETOPS Parts control program in place;
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•
Use of flight planning, dispatch programs proven on Boeing 7Y7/Airbus 3xx/Douglas DCxx;
•
XYZ Airlines’ MEL that addresses ETOPS in place;
•
Flight crew and dispatch personnel well acquainted with the principles of ETOPS;
•
Extensive experience in operating airplanes in different routes
•
Previous experience with other airframes made by the same manufacturer;
•
Previous experience with other engines made by the same manufacturer;
•
Previous experience with other APUs made by the same manufacturer;
•
Previous experience with same generation airplanes as Boeing 7X7;
•
Previous experience with same airframe as Boeing 7X7;
•
Previous experience with XXX engines;
•
Previous experience with same generation engines as XXX engines;
•
Previous ETOPS operational experience;
•
Simulated ETOPS on other aircraft.;
•
Previous overwater operations;
•
Previous long range operations;
•
XYZ Airlines' use of proven long range/overwater flight crew procedures;
•
Boeing delivery to XYZ Airlines of mature 7X7 training and documents;
•
Use of mature maintenance tasks, tools and procedures;
•
XYZ Airlines’ use of Boeing's documents and training procedures to the maximum extent
possible;
•
XYZ Airlines’ documentation of any changes to Boeing procedures and/or documents that
are unique to XYZ Airlines’ operations and maintenance;
•
XYZ Airlines' training curricula for flight training and maintenance developed early.
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1.4
•
Boeing 7X7 ETOPS related maintenance tasks, tools and procedures unique to XYZ Airlines
validated by the airline;
•
Boeing 7X7 ETOPS related flight operation procedures unique to XYZ Airlines validated by
the airlines;
•
Support from Boeing, engine manufacturer and APU manufacturer after entry into service;
•
Maintenance and/or operational support from established ETOPS operators at remote sites;
•
Robust review process of XYZ Airlines’ ETOPS Approval Plan progress with the FAA via a
formal Review Gates process.
XYZ Airlines' Commitment to ETOPS on the Boeing 7X7
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XYZ Airlines has continually sought to ensure that all of its operations are carried out with the
utmost care and is committed to the improving even further by employing the proven principles of
ETOPS. XYZ Airlines considers that providing the highest levels of customer service is the main
path to commercial success and would consequently avoid any course of action which would be
detrimental to safe and punctual operation of its fleet. In adding the Boeing 7X7 to its fleet, XYZ
Airlines demonstrates its further commitment to the high standards of ETOPS.
As described in Section 5, XYZ Airlines will commit resources to ensure Boeing 7X7 airplanes are
maintained and operated to ETOPS standards. Every
weeks XYZ Airlines’ Flight Operations
and Engineering management will meet to review and take appropriate actions on the following:
•
Review mechanical irregularities, pilot reports
•
Monitor significant adverse trends in reliability and review programs for their resolution
•
Problems in ETOPS significant systems, engines and plans for resolution
•
Planned corrective actions which are not proceeding satisfactorily
•
Actions to address engine and/or APU reliability problems
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2.
ORGANIZATIONAL RESPONSIBILITIES
2.1
XYZ Airlines
Various departments within XYZ Airlines are directly involved in the A-ETOPS Operational
Approval Program and these are frequently referred to in this Plan. A description of the ETOPS
organizational responsibilities of each department is provided below:
•
Flight Operations:
•
Flight Dispatch:
•
Maintenance:
•
Training:
•
Quality Assurance
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2.2
Boeing Company support to XYZ Airlines
The Boeing Company will provide support to XYZ Airlines in the following areas:
2.2.1
Problem Resolution
Boeing Fleet Team Resolution Process (FTRP) will ensure that any XYZ Airlines' in-service
problems, in particular those problems that could effect ETOPS operations, are given high priority
for resolution.
A Boeing Field Representative, assigned to support XYZ Airlines, will coordinate any FTRP issues that
XYZ Airlines should encounter and provide proper visibility and timely reporting of in-service
problems. Events impacting ETOPS systems and operation will be addressed to the appropriate
department/s within Boeing for prompt resolution and assistance.
XYZ Airlines will receive status notification of all Open In-Service Problems and/or any interim
resolution procedures on a periodic basis.
2.2.2
Maintenance
Maintenance Engineering will provide Instructions for Continued Airworthiness (ICA)
documentation and other necessary information to support XYZ Airlines Boeing 7X7.
Data provided to XYZ Airlines will be consistent with the data provided to other airlines operating
the same airplane/engine combination. Typically, these ICA’s and supporting data would already
have been operationally proven and validated in actual ETOPS service by other airlines.
In the case of a new airplane/engine combination which has not yet entered revenue service, the
ETOPS significant maintenance procedures will be validated and proven by The Boeing Company
and approved by the FAA prior to delivery of the Boeing 7X7 to XYZ Airlines.
REV 2
March 6, 2009
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
PAGE E.17
OPERATIONAL GUIDELINES AND METHODS
APPENDIX E GENERIC ETOPS APPROVAL PLAN TEMPLATE
As defined by agreements between XYZ Airlines and The Boeing Company, qualified engineering
and technical representatives will be available to assist XYZ Airlines in the evaluation of facilities,
tools, and equipment for servicing and maintaining the Boeing 7X7. Where necessary,
recommendations and assistance in the formulation of XYZ Airlines approved maintenance program
will also be part of the support provided for the Boeing 7X7 airplane.
2.2.3
Flight Operations
Boeing will supply XYZ Airlines with technical and operational information required for the Boeing
7X7. This information may be in the form of traditional paper documents or electronic documents,
software executables and associated databases.
Amongst the possible documents
are the Airplane Flight Manual (AFM), the Flight Crew Operations Manual (FCOM), the Flight
Crew Training Manual (FCTM), the Flight Planning and Performance Manual (FPPM), the Master
Minimum Equipment List (MMEL), the Dispatch Deviation Guide (DDG), the Configuration
Deviation List (CDL), and the Boeing ETOPS Guides, Volumes I, II, and III.
Software executables and databases may include the Performance Engineers Tool (PET), the
Airplane Performance Monitoring program (APM), and the Airplane Flight Manual-Digital
Performance Information (AFM-DPI).
As a matter of policy, Boeing Flight Operations Engineering's support will include, but not be
limited to:
•
Assisting XYZ Airlines in analyzing and preparing performance data to be used in the
establishment of operating practices and policies for XYZ Airlines' efficient operation of the
Boeing 7X7 in both ETOPS and Non-ETOPS services;
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•
Assisting XYZ Airlines in interpreting the minimum equipment list, the definition of the
configuration deviation list and the analysis of the individual aircraft performance through inservice audits;
•
2.2.4
Assisting XYZ Airlines in solving operational problems.
Training
At XYZ Airlines' request, Boeing will provide the following training courses:
2.2.4.1
•
Maintenance Training
Validated/Proven classroom instruction will be provided. In addition, system simulation
training will be included in certain Maintenance Training courses.
•
Boeing Maintenance Training Courses, developed for over 16 ETOPS qualified
airframe/engine combinations, have been the basis of successful ETOPS Maintenance
Programs for hundreds of airlines and military organizations throughout the world for more
than 20 years. This extensive expertise is applied to all new Boeing airframe/engine
combinations as they are brought into service. Boeing will provide XYZ Airlines with
Validated/Proven maintenance procedures and processes on the Boeing 7X7 along with
supporting training courses for XYZ Airlines’ maintenance personnel.
2.2.4.2
•
Dispatcher and performance training
Validated/Proven flight dispatcher training course which covers familiarization training on
the airplane systems and operation, performance capabilities and the airplane limitations. In-
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depth coverage of basic airplane performance, performance for non-standard operation and
flight planning is also included.
•
General and/or airplane specific performance training courses covering basic high-speed
aerodynamics and engine performance and operation are also available.
2.2.4.3
•
Flight Crew Training
Flight Crew Training will be provided by a wholly owned Boeing subsidiary, ALTEON, who
will deliver FAA approved initial and/or transition flight crew training course for XYZ
Airlines’ Flight Crew. Boeing developed flight crew training manuals, operational manuals
and documents will also be provided.
•
Computer Based Training, Fixed Base and Full Flight Simulation, complemented with a
series of classroom lectures, will render XYZ Airlines' flight crew proficient in all normal
and non-normal procedures that could be encountered with the Boeing 7X7.
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2.2.5
Spares
Boeing will assist XYZ Airlines in determining the spares provisioning level appropriate to ETOPS
operations at their base and line stations for the Boeing 7X7. The Spares department will supply
XYZ Airlines with Illustrated Parts Catalogs and other spares documentation. Boeing Spares will
work closely with XYZ Airlines to support the airline's needs for Boeing 7X7 spares.
2.3
Engine manufacturer Support to XYZ Airlines
will provide support in the following areas:
The
2.3.1
Problem Resolution.
2.3.2
Training, Manuals.
2.4
APU manufacturer Support to XYZ Airlines
will provide support in the following areas:
The
2.4.1
Problem Resolution.
2.4.2
Training, Manuals.
2.5
Other Party Support to XYZ Airlines
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3.
XYZ AIRLINES ACCELERATED-ETOPS OPERATIONAL APPROVAL PROCESS
In accordance with the requirements in Appendix 3 of AC120-42B, XYZ Airlines will demonstrate
that it has proven, reliable process in place prior to the start of ETOPS revenue service. The goal of
XYZ Airlines ETOPS Approval Plan is to obtain an ETOPS Operational Approval for
-minutes in the
This
plan provides the FAA with visibility of the XYZ Airlines’ plans to develop robust ETOPS
processes and procedures and to involve the FAA to the maximum extent possible in assuring that
XYZ Airlines’ is capable of mature ETOPS service from the first revenue flight.
3.1
XYZ Airlines’ ETOPS Approval Plan Ground Rules
This plan focuses on XYZ Airlines’ goal of receiving an ETOPS Operational Approval to support
,
ETOPS Revenue service with the Boeing 7X7 between
targeted tp commence on
. The following ground rules were followed in the
development of this plan.
•
Accelerated ETOPS requirements of the FAA AC 120-42B will provide the basis for all
operational and maintenance requirements for Accelerated-ETOPS Operational Approval.
•
The plan is specific to XYZ Airlines and the operation of the Boeing 7X7 airplane powered
by YYY engines.
•
The plan is developed to support
ETOPS authorization in the
•
-Minute
.
XYZ Airlines will have Proven/Validated ETOPS programs at Entry Into Service of the
Boeing 7X7 which will cover:
–
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–
Required ETOPS manuals, documents; and forms;
–
Required ETOPS training and qualification programs for flight crew, dispatchers, and
maintenance personnel.
3.2
XYZ Airlines’ ETOPS Program Schedule
XYZ Airlines proposes the following schedule for the review of XYZ Airlines’ A-ETOPS Approval
Plan, leading up to the granting of ETOPS Operational Approval by the FAA: The specific details
of XYZ Airlines’ ETOPS Approval Plan address the ETOPS Processes in AC120-42B paragraphs
301 and 302 and Section 2, Appendix 3 of AC120-42B are discussed in Section 5 of this Plan.
•
Pre-application meeting with the FAA on
to discuss
requirements of the application process and the approval of XYZ Airlines’ ETOPS Approval
Plan;
•
Submittal of ETOPS Approval Plan to the FAA on
which is at least 6
months prior to XYZ Airlines’ planned initial ETOPS service with the Boeing 7X7;
•
Review/acceptance of XYZ Airlines’ ETOPS Approval Plan elements by the FAA in accordance
with the Review Gate schedule contained in Section 6
of this Approval Plan;
•
Review of compliance with the Program Elements through Review Gate process by the FAA;
and
•
Approval of ZZZ-Minute ETOPS by the FAA on the date specified in the Review Gate section.
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4.
XYZ AIRLINES’ PREVIOUS EXPERIENCE
The following sections describe XYZ Airlines’ relevant experience that can be credited as
supporting the airlines’ implementation of ETOPS Operational and Maintenance practices for the
Boeing 7X7..
4.1
XYZ Airlines’ Experience with Other Airframes and/or Engines
•
•
•
•
4.2
Previous ETOPS Operations
•
•
XYZ Airlines is a fully experienced ETOPS operator and will use the FAA approved Policies
and Procedures which have been used for (X) years of successful ETOPS service on the
Boeing 7Y7/Airbus 3xx/Douglas DCxx. As the basis for the Boeing 7X7 ETOPS Program.
•
As of (date) , XYZ Airlines has completed (number) ETOPS sectors on the Boeing
7Y7/Airbus 3xx/Douglas DCxx . Records show that:
–
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•
–
(number) successful verification flights;
–
(number) unsuccessful verification flights;(
–
(number) were carried out as non-ETOPS operations(
–
(number) flights were canceled; (
–
(number) flights diverted/returned. These consisted of
..)
..);
..)
XYZ Airlines plans to operate (number) (Diversion Time) -Minute ETOPS sectors with the
Boeing 7Y7/Airbus 3xx/Douglas DCxx before Entry Into Service of the Boeing 7X7.
4.3
Experience with Long-Range Over-Water Flight
•
•
•
•
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XYZ Airlines has over ___ years experience as a major airline, including ___ years of long range
and over water operations. XYZ Airlines’ has been operating across the ....
for more than ___ years. During these years of operations, XYZ Airlines’ operational and
support system has been put to the test on many occasions and has continually been improved.
The long haul overwater operation, with its unique navigation, communication, flight planning and
weather requirements, is a familiar theater of operation for XYZ Airlines and the Company remains
committed to the development and refinement of its own procedures in an effort to continually
improve.
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5.
XYZ AIRLINES’ ETOPS APPROVAL COMPLIANCE PLAN
This Section describes the requirements listed in FAR Part 121 and FAA AC120-42B which must be
in place as XYZ Airlines’ Proven / Validated processes and programs, prior to the granting of an
ETOPS Operational Approval by the FAA. This Approval Plan describes XYZ Airlines’ intended
methods of compliance, which will be developed to completion throughout the Approval
Application Process in accordance with the agreed upon schedules established in the Review Gates
of Section 6. Appendix 1 to this Plan describes a 'Proven Process’, as defined in FAA AC120-42B.
5.1
Type Design Configuration Compliance for Boeing 7X7
All XYZ Airlines’ Boeing 7X7 airplanes will be delivered from Boeing in ETOPS configuration
(
. Approved modifications and inspections which would maintain
the reliability objective of the airplane as a consequence of Airworthiness Directive (AD) actions
and revised Configuration, Maintenance and Procedures (CMP) standards will be promptly
implemented. Compliance dates for incorporation of revised CMP standards will be coordinated
with the FAA.
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As discussed in 5.2.7 of this document, XYZ Airlines will use the Boeing 7X7 Illustrated Parts
Catalog (IPC) to ensure that the part is approved for ETOPS.
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5.2
Maintenance Requirements
5.2.1
ETOPS Continuous Airworthiness Maintenance Program (CAMP)
The basic maintenance program for the Boeing 7X7 will fall under XYZ Airlines’ approved
Continuous Airworthiness Maintenance Program. In addition, XYZ Airlines will develop a
supplemental ETOPS maintenance program for the Boeing 7X7
Certain systems in the airplane are regarded as ETOPS Significant Systems. All malfunctions or
degradation in any of these systems are subject to problem investigation and resolution as covered in
5.2.4, and subject to the reporting requirements as covered in 5.2.5.
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Generally, an ETOPS Significant System is identified and listed as a Group 1 or Group 2.
Group 1:
1.) Has fail-safe characteristics directly linked to the degree of redundancy provided by the
number of engines on the airplane.
2.) Is a system, the failure or malfunction of which could result in an in-flight shut down
(IFSD), loss of thrust control, or other power loss.
3.) Contributes significantly to the safety of an ETOPS diversion by providing additional
redundancy for any system power source lost as a result of an inoperative engine; and
4.) Is essential for prolonged operation of an airplane at engine inoperative altitudes.
Group 2:
1.) Is an ETOPS Significant System that is not an ETOPS Group 1 Significant System.
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The example 777 ETOPS Significant Systems List below is from the Boeing provided list located in
the ETOPS Guide Volume I:
ATA
777 ETOPS
ATA M/M Criteria Criteria
Chapter
Significant Systems
Subsection Group
Group
1
2
21
Air Conditioning
22
Auto Flight
23
Communications
24
Electrical Power
26
Fire Protection
Cabin Pressure Control System
Pack Flow Control
Cabin A/C and Temperature
Control System
-31
-51
-61
X
X
Autopilot Flight Director System*
Thrust Management Computing
System*
-11
High Frequency Communication System (HF)
SATCOM*
-11
X
-15
X
X
X
X
-31
Generator Drive – IDG
Generator Drive – Backup Gen
Generator Drive – APU
DC Generation
-10
-10
-10
-30
X
X
Engine Fire Detection
APU Fire Detection
Lower Cargo Compartment Smoke Detection
Lower Cargo Compartment Fire Extinguishing
-11
-15
-16
X
X
X
X
X
-23
28
Fuel
30
Ice and Rain
Protection
Engine Fuel Feed System
APU Fuel Feed System
Fuel Quantity Indicating System*
-22
-25
-40
Wing Anti Ice
Engine Anti Ice
Pitot/Static Anti Ice
Probe Heat
Engine Probe Heat
Flight Compartment Window Anti Ice
-11
-21
-30
-31
-34
-41
X
X
X
X
X
X
X
X
X
X
* Must be operational for Beyond-180 minute ETOPS
diversion times including 207 minute ETOPS diversion
times (no MMEL relief)
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ATA
Chapter
777 ETOPS
Significant Systems
ATA M/M Criteria Criteria
Subsection Group
Group
1
2
-43
X
-61
X
34
Navigation
Weather Radar
Flight Management Computing System
36
Pneumatic
Engine Air Supply
Air Supply Distribution
-11
-12
X
X
49
Airborne
Auxiliary
Power *
APU Power Plant
APU Engine
APU Fuel System
APU Ignition System
APU Bleed Air System
APU Controls
APU Indicating System
APU Exhaust System
APU Lubrication System
All models
Power Plant
Engine
Engine Fuel and Control
Ignition
Air
Engine Controls
Engine Indicating
Oil
Starting
-10
-20
-30
-40
-50
-60
-70
-80
-90
X
X
X
X
X
X
X
X
X
71
72
73
74
75
76
77
79
80
-All
-All
-All
-All
-All
-All
-All
-All
-All
X
X
X
X
X
X
X
X
X
* Must be operational for Beyond-180 minute
ETOPS diversion times including 207 minute
ETOPS diversion times (no MMEL relief)
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The Continuous Airworthiness Maintenance Program, supplemented for ETOPS, will include
maintenance procedures that will eliminate dual maintenance action being performed to multiple
similar elements in any ETOPS significant systems (e.g. fuel control change on both engines). This
is to ensure that human factor errors have not been introduced into both systems. Dual maintenance
is defined as the same task (i.e, repair, replacement, or disassembly) being performed on more than
one similar system, during the same maintenance visit. Engine-driven components are considered
equivalent, consequently the replacement of such components in any combination on both engines is
generally regarded as an “substantially similar system” and requires the same considerations as dual
maintenance. Removal of both engine oil filters or both chip detectors, replacement of both engine
integrated drive generators, engine driven pumps, or replacement of #1 integrated drive generator
and #2 engine driven pump are examples of dual maintenance actions. Servicing of multiple fluids
and gases is not considered a dual maintenance action.
Scheduled maintenance on multiple, similar systems will be scheduled by Engineering so that tasks
will be performed during different check packages or different phases of phased checks (e.g., split
A-checks into left and right packages completed in phases).
Routine line checks will be staggered to prevent maintenance action from being performed on both
systems at the same time. The airline will discourage the practice of swapping similar ETOPS
significant system components from one part of the airplane to another for the purpose of troubleshooting.
If multiple actions do occur or can not be avoided, the following will apply:
-
Different mechanics will perform the maintenance on the similar systems, and/or;
-
The maintenance performed will require inspection,
-
A verification of the systems per 5.2.4 may be necessary to ensure system integrity.
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-
Under the direction of the Maintenance Control Center, a qualified technician can perform
dual maintenance as long as the action is followed by a verification flight prior to entering
the ETOPS portion of the flight.
XYZ Airlines has in place, a maintenance and reliability reporting program, with (insert years) years
of experience in maintaining its domestic/ long range /overwater airplanes. These programs will be
supplemented by the following ETOPS requirements:
5.2.1.1
ETOPS Maintenance Manual
XYZ Airlines will develop an ETOPS maintenance document for the Boeing 7X7. This document
will include the responsibilities and duties of all ETOPS maintenance personnel. It will also include
all ETOPS maintenance requirements and procedures as discussed in 5.1. through 5.2.7 of this
document.
5.2.1.2
ETOPS Pre Departure Service Check
An ETOPS Pre Departure Service Check will be developed to verify that the status of the airplane
and ETOPS significant items are acceptable for ETOPS operations. These Checks will be
accomplished and signed off by an ETOPS qualified maintenance person prior to an ETOPS flight.
XYZ will do ETOPS Pre Departure Sevice Checks on all ETOPS flights. However, if the flight was
diverted for non-maintenance reasons (e.g, sick passengers, weather), the check could be conducted
under the direction of the Maintenance Control Center but does not require an ETOPS qualified
mechanic. If the flight was diverted for mechanical reasons and is ETOPS significant system related,
an ETOPS qualified mechanic must oversee or perform the maintenance and conduct the Pre
Departure Service Check, if the flight is to be dispatched as an ETOPS flight.
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Boeing studies on the 737, 757/767, and 777 models have determined that an ETOPS Pre Departure
Service Check which consists of regular transit check items as contained in the Boeing Maintenance
Planning Document, and any items required by 14 CFR 121.374 and AC 120-42B (or insert local
regulation here), will result in a thorough, robust check of and ETOPS airplane prior to dispatch. A
damage check of cargo interior liners and cargo door seals will be accomplished as specified under
XYZ Airlines’ Continuous Airworthiness maintenance Program.
5.2.1.3 Limitations on Dual Maintenance
The Continuous Airworthiness Maintenance Program, supplemented for ETOPS, will include
maintenance procedures that will eliminate dual maintenance action being performed to multiple
similar elements in any ETOPS significant systems (e.g. fuel control change on both engines). This
is to ensure that human factor errors have not been introduced into both systems. Dual maintenance
is defined as the same task (i.e, repair, replacement, or disassembly) being performed on more than
one similar system, during the same maintenance visit. Engine-driven components are considered
equivalent, consequently the replacement of such components in any combination on both engines is
generally regarded as an “substantially similar system” and requires the same considerations as dual
maintenance. Removal of both engine oil filters or both chip detectors, replacement of both engine
integrated drive generators, engine driven pumps, or replacement of #1 integrated drive generator
and #2 engine driven pump are examples of dual maintenance actions. Servicing of multiple fluids
and gases is not considered a dual maintenance action.
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Scheduled maintenance on multiple, similar systems will be scheduled by Engineering so that tasks
will be performed during different check packages or different phases of phased checks (e.g., split
A-checks into left and right packages completed in phases).
Routine line checks will be staggered to prevent maintenance action from being performed on both
systems at the same time. The airline will discourage the practice of swapping similar ETOPS
significant system components from one part of the airplane to another for the purpose of troubleshooting.
If multiple actions do occur or can not be avoided, the following will apply:
-
Different mechanics will perform the maintenance on the similar systems, and/or;
-
The maintenance performed will require inspection,
-
A verification of the systems per 5.2.4 may be necessary to ensure system integrity.
-
Under the direction of the Maintenance Control Center, a qualified technician can perform
dual maintenance as long as the action is followed by a verification flight prior to entering
the ETOPS portion of the flight.
XYZ Airlines has in place, a maintenance and reliability reporting program, with (insert years) years
of experience in maintaining its domestic/ long range /overwater airplanes.
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5.2.1.4
Verification Program (Resolution of Airplane Discrepancies)
In recognition of the nature of any ETOPS program, a timely identification of in-service problems
with regard to ETOPS significant systems is required. This timely identification of problems by
XYZ Airlines to Boeing as well as engine manufacturer and/or APU manufacturer and prompt
incorporation of the fix, once available, will be an integral part of XYZ Airlines program for
aggressively resolving in-service problems.
XYZ Airlines will use an industry-accepted process of fault reporting and fault isolation. XYZ
Airlines has a current ETOPS reliability program which identifies and prevents ETOPS related
problems. This program is event oriented and addresses any significant events detrimental to ETOPS
operations.
XYZ Airlines has procedures to ensure that verification of maintenance is accomplished in the
following circumstances:
-
a failure in ETOPS significant system
-
an in-flight shutdown, uncommanded power change or surge, or inability to control an engine
or obtain desired power, maintenance performed on multiple, similar ETOPS significant
systems
-
swapping of components in ETOPS significant system for purposes of troubleshooting,
-
an engine change
In the event that maintenance action can not be verified by normal ground tests, a verification flight
may be required. Following circumstances may require a verification flight:
-
there is no effective ground check,
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-
no maintenance manual check exists
-
BITE checks do not adequately verify system operation or effectiveness of corrective action,
-
the corrected ETOPS significant system has a chronic problem history,
-
the problem is related to altitude and/or temperature conditions and the system can only be
finally 'confirmed fixed' during actual operation in air.
The Maintenance Control Center will initiate the verification flight and will coordinate with the
departing station to determine what action is necessary on the ground or in flight. In-flight
verification may be done on a non-ETOPS flight, a non-revenue flight or during the first sixty
minutes of an ETOPS flight (60/60 rule) i.e, prior to ETOPS entry point. If verification is to be
accomplished during the first sixty minutes of an ETOPS flight, Maintenance Control will provide
the flight crew directions on the parameters to be monitored during the sixty minutes. If the
verification is satisfactory, the flight crew will continue on the ETOPS flight. If the verification is
unsatisfactory, the flight may be continued as a non-ETOPS flight, return to the departing station, or
divert to the nearest alternate airport.
5.2.1.5
ETOPS Task Identification
Tasks that are ETOPS related or identify work to be performed on ETOPS significant items will be
identified on the maintenance work order task cards with ETOPS identified on the associated item.
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5.2.1.6
Centralized Maintenance Control
The maintenance organization must have a centralized maintenance control that manages the day to
day ETOPS operation. This entity is responsible for the ETOPS dispatch configuration and
management of the operator ETOPS program.
5.2.1.7
ETOPS Parts Control
XYZ Airlines will modify its part control program to ensure that the proper parts are maintained and
coordinated for ETOPS operations. Proper ETOPS configuration will be maintained per the
associated Configuration, Maintenance, and Procedure document and applicable revision.
XYZ Airline front line personnel will use the Boeing 7X7 Illustrated Parts Catalog (IPC) to
determine proper part replacement. Any part not listed in the IPC will not be installed on the airplane
unless verified by Maintenance Control. Prior to installing any borrowed or pooled part on the
airplane, the airline mechanic will check the IPC and confirm with Maintenance Control to ensure
that the part is approved for ETOPS.
5.2.1.8
Reliability Reporting
An ETOPS, event oriented, reliability reporting program will be supplement to the normal reliability
reporting system (statistically based) and/or Continuous Analysis and Surveillance System (CASS)
to identify and prevent ETOPS related problems. XYZ Airline will identify any ETOPS significant
events and address them at the periodic Reliability meetings. All the corrective actions will be
monitored.
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The ETOPS significant events include:
-
In-flight shutdowns;
-
Diversions or air turnbacks
-
Uncommanded power changes or surges;
-
Inability to control engine or obtain desired power;
-
Problems with ETOPS significant systems
The airline will report the ETOPS significant event to the regulatory authority within 96 hours.
The report will include: airplane type &amp; registration, engine make and serial number, nature of the
problem and the cause of the problem, engine data (total time, cycles, time since last shop visit) if
the problem is pertinent to engine, phase of flight, corrective actions take, time since overhaul or last
inspection of the discrepant unit/system.
5.2.1.9
Propulsion System Monitoring Program
XYZ has established a program that will provide a high degree of confidence that the level of
propulsion system reliability appropriate to the required ETOPS diversion time will be maintained.
The program includes:
-
engine condition monitoring and oil consumption monitoring,
-
borescoping as recommended by the engine manufacturer,
PAGE E.40
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
REV 2
March 6, 2009
OPERATIONAL GUIDELINES AND METHODS
APPENDIX E GENERIC ETOPS APPLICATION TEMPLATE
-
daily review of maintenance reports to review chronic problems related to the engines &amp;
APU and implementing programs for corrective actions,
-
review engines and APU tear down reports, analyze results and implementing programs for
corrective action,
This program includes establishing a procedure for prompt implementation of modifications and
inspections which could affect propulsion system reliability.
Since XYZ has a small fleet, one in-flight shutdown can cause the IFSD rate to reach or exceed the
alert value of 03 /1000 hours for 180 minute diversion time approval. AC 120-42B states that this is
not grounds for revocation of ETOPS authority or a decrease in ETOPS diversion time, it is a
requirement to submit a plan to the CHDO to drive the rate down to an acceptable level. For all inflight shutdown events (IFSD) of an engine, the airline will investigate the cause and establish plans
to rectify the problem as soon as possible.
5.2.1.10
Engine Condition Monitoring
Engine Condition Monitoring (ECM) programs are normally available from the engine
manufacturers. The program is intended to provide early detection of engine deterioration and health
of the engine, thus allowing for corrective action before safe operation is affected. The program
describes the parameters to be monitored. Parameter comparisons are normally set to tighter
standards and are compared with oil consumption data reported by the associated program. The
program results in better understanding of the engine deterioration process, earlier engine or
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component removal, and fewer in-flight shutdowns of engines. The engine manufacturer may
recommend more conservative engine limit margins for ETOPS than for non-ETOPS. This is to
ensure that the engines can be operated at the thrust levels required during a single engine ETOPS
diversion.
5.2.1.11
Oil Consumption Monitoring Program
XYZ Airlines will modify its oil consumption program to consider the amount of oil added at the
departing station with reference to the running average consumption, i.e, the monitoring will be
continuous up to, and including, oil added at the departure station. The purpose is to establish a base
line consumption level for each engine and APU. In the event of a high oil consumption indication,
the Engineering department will determine if any corrective action is required or if the airplane
should be restricted to non-ETOPS flights. The program is used to detect early deterioration of the
engine and allow for corrective action before safe operation is affected. The program results in fewer
in-flight shutdowns of engines. XYZ will include the oil consumption limits (red line limit, alert
limit and average trend) for the engines and the APU.
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5.2.1.12
APU In-Flight Start Program
Where an APU is required for ETOPS, the operator is required to develop and maintain an APU InFlight Start Program to ensure the APU is available during an ETOPS flight, unless the APU is
required to be operating continually during the ETOPS portion of the flight.
5.2.1.13
Configuration, Maintenance, and Procedures (CMP)
Operators are required to comply with the associated ETOPS configuration standard established in
the applicable CMP document.
5.2.1.14
Maintenance Training and Qualification Programs
The ETOPS Maintenance Training and Qualification Program will include the normal maintenance
training program for the Boeing 7X7 for signature authority, with focus on the special needs of
ETOPS maintenance. This program is to ensure that all the special ETOPS maintenance
requirements are accomplished. Only qualified maintenance personnel that have completed the
ETOPS maintenance and qualification program will be qualified to work on ETOPS significant
systems or perform ETOPS Pre Departure Service Check items identified as “ETOPS Qualification
Required”.
The Boeing Company will be providing the initial maintenance and avionics training for XYZ
Airlines’ maintenance personnel on the Boeing 7X7. This training course may be modified by XYZ
to satisfy the airline ETOPS maintenance training requirements and qualification program for
maintenance personnel. This training course will include operation and maintenance of ETOPS
significant systems, and procedures in the event of dual maintenance actions on these ETOPS
significant systems.
REV 2
March 6, 2009
D6-36132
BOEING
ETOPS GUIDE - VOLUME III
PAGE E.43
OPERATIONAL GUIDELINES AND METHODS
APPENDIX E GENERIC ETOPS APPROVAL PLAN TEMPLATE
XYZ Airlines will provide its ETOPS maintenance personnel with training on the procedures that is
required for ETOPS maintenance control.
The training curriculum will include:
-
Introduction to ETOPS
-
Review of ETOPS Practices from ETOPS Manual in 5.2.8
-
ETOPS restrictions in the MEL
-
Review of Basic Maintenance Practices
Even though not unique to ETOPS, the basic maintenance practices will be highlighted in the
training program to communicate the importance of avoiding introduction of new problems into the
airplane.
Basic maintenance practices include:
-
Oil and fluids must be properly verified and the filler caps installed properly
-
Care must be taken to ensure the fluids are not intermixed
-
Wire locking or other locking devices must be installed properly
-
Seals are properly installed
-
Electrical wire bundles must be routed and clamped to avoid chafing
-
Tightening to recommended torque values
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5.3
Flight Operations Requirements
XYZ Airlines’ flight planning and dispatch procedures will be modified to meet the criteria and
considerations for ETOPS operations as outlined in &sect;303 of FAA Advisory Circular AC120-42B.
This will include the following areas:
5.3.1
XYZ Airlines’ ETOPS Area of Operation Substantiation
•
XYZ Airlines will use
as the ETOPS one-
engine-out speed for the Boeing 7X7 and will use this speed to calculate all one-engineinoperative performance used in ETOPS flight planning. This diversion speed was selected
by
ETOPS performance data for
the
is provided in
for the 7X7 and will be published in the
XYZ Airlines
This
data will be available to all XYZ Airlines’ dispatchers and flight crew.
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•
XYZ Airlines has determined that a gross weight of
is the heaviest weight that an XYZ Airlines ETOPS flight would be at any
possible ETOPS Critical Equal Time Point. This gross weight was determined by
.
•
XYZ Airlines requests ZZZ minutes Maximum Diversion Time ETOPS Authorization based
on
•
XYZ Airlines proposes an ETOPS Area of Operation of
nm based on the selected one-engine-out speed of
and maximum gross weight at diversion of
This ETOPS Area of Operation in Still Air Standard
Day Conditions, including the effects of one-engine-out driftdown, was determined using
.
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5.3.2
Airplane Performance Data
•
ETOPS performance data for
is provided
by Boeing in the
for the 7X7 and will be
published in the XYZ Airlines
This data, which supports XYZ Airlines’ operations at the selected ETOPS OneEngine-Out Diversion Speed, (including the determination of ETOPS diversion fuel
requirements; en-route terrain clearance compliance in accordance with FAR Part 121.191
and 121.193; APU use if required; and operations at decompression altitudes in accordance
with the oxygen supply requirements of FAR Part 121.333), will be available to all XYZ
Airlines’ dispatchers and flight crew.
•
•
•
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5.3.3
En Route Airport Information
•
•
•
•
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5.3.4
Flight Planning and Dispatch Procedures for ETOPS Operations
•
Dispatch Release
•
Flight Planning Limitation
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•
Landing Distance
•
Airport Rescue and Fire Fighting Service (RFFS)
•
ETOPS Alternate Minima
XYZ Airlines will derive ETOPS Alternate Minima for each qualifying runway and
instrument approach at each Adequate Airport that is submitted for inclusion in XYZ
Airlines’ Operations Specification. These minima will be based on the guidance of FAA
AC120-42B, &sect;303.c.(5).
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•
Fuel Supply
FAR Part 121.646 defines the required fuel that must be planned for possible en-route
diversions while conducting ETOPS. This fuel requirement (which has been traditionally
referred to as the ETOPS Critical Fuel Requirement, or CFR), consists of three basic
scenarios:
–
An All-Engine Decompression Scenario;
–
A One-Engine-Inoperative Decompression Scenario;
–
And a One-Engine-Inoperative Diversion at the One-Engine-Inoperative Cruise Altitude.
The greater fuel requirement between these three scenarios becomes the ETOPS CFR for a
given ETOPS Alternate Airport pair. The flight must be planned so as to arrive at each Equal
Time Point with at least the associated ETOPS CFR fuel quantity onboard. XYZ Airlines
will have this fuel calculation logic implemented into the computer flight planning system
provided by
and will ensure that
XYZ Airlines’ dispatchers are thoroughly trained in its use.
XYZ Airlines will use the Boeing Airplane Performance Monitoring Program (APM) to
establish and monitor the fuel mileage performance of each airframe in XYZ Airlines’ 7X7
ETOPS fleet. The results of this program will be used to adjust each airframe’s planned fuel
burn in the computer flight plan and to factor the ETOPS CFR fuel calculation in accordance
with FAR Part 121.646.
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XYZ Airlines will include APU fuel burn in computing the ETOPS CFR
in all
appropriate phases of the diversion.
One-Engine-Out driftdown credit will be included in the calculation of the engine-out
diversion at engine-out altitude scenario.
•
Communications
FAR Part 121.99 requires that all ETOPS flights be planned such that they are reachable with
voice communications while en-route, if at all possible, including along any likely diversion
tracks and altitudes. XYZ Airlines has equipped its 7X7 aircraft with
which will provide a high degree
of assurance that the aircraft can contact ATC and/or company operations by voice.
In addition, XYZ Airlines has equipped the Boeing 7X7 with
provide alternate methods of communication with the aircraft in the event that
Satellite communications are disrupted for any reason.
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•
Dispatch/Flight Release
XYZ Airlines’ Dispatch/Flight Release will contain the authorized ETOPS Diversion Time
under which the flight is dispatched or released as required by FAR Part 121.687 or 121.689.
In addition, as described in &sect;303c.(8) of AC120-42B, XYZ Airlines will implement a process
to supply flight crews with weather and status of services at Adequate Airports along the
planned route with forecast weather greater than approach minimums, which could be used
as potential diversion airport in addition to the designated ETOPS Alternate Airports for that
flight.
•
ETOPS MEL
XYZ Airlines will produce a company Minimum Equipment List (MEL) for the Boeing 7X7
based the FAA Master Minimum Equipment List (MMEL) and the Boeing Dispatch
Deviations Guide (DDG). The Boeing 7X7 MMEL will have already passed a review by the
FAA to ensure that adequate ETOPS restrictions are placed on certain equipment and
systems. However, as pointed out in &sect;403.C.(3) of FAA AC120-42B, the operator’s MEL
can be more restrictive than the MMEL. XYZ Airlines will carefully review the MMEL
ETOPS restrictions with the FAA and considering the kind of ETOPS proposed and the
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equipment and service problems unique to XYZ Airlines in the past, may propose additional
ETOPS restrictions.
5.3.5
•
En-Route ETOPS Policies
As noted in &sect;303.d. of AC120-42B, no part of the guidance in the AC is to be interpreted as
reducing the Pilot-in-Commands joint responsibility for the safe conduct of the flight. XYZ
Airlines will include guidance to this effect in all dispatcher and flight crew ETOPS training
materials and classes.
•
XYZ Airlines will establish an Enroute Policy processes in accordance with FAR Part
121.631 and &sect;303.d. of AC120-42B which ensure that weather and field conditions of all
ETOPS Alternate Airports listed for a given flight are monitored by dispatchers and that any
changes are communicated to the flight crew prior to the flight proceeding beyond the
ETOPS Entry Point (EEP). If the forecast weather goes below ETOPS Minima for a listed
ETOPS Alternate, the flight dispatcher will either provide the crew with another ETOPS
Alternate within the Maximum Diversion Time, or provide re-route information that will
allow the flight to continue using other ETOPS Alternates, again within the Maximum
Diversion Time under which the flight could have been dispatched/released.
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XYZ Airlines’ Enroute Policy will require that dispatchers continue to monitor weather for
the ETOPS Alternate Airports as well as other available Adequate Airports after the ETOPS
flight has passed the EEP. Flight crew will be advised of deteriorating conditions at any
airport that might preclude a safe approach and landing in the event of a diversion.
XYZ Airlines dispatchers and flight crew will receive specific training in handling
deteriorating weather or other events such a engine failures, system failures, fires,
decompression events and medical emergencies that might affect the conduct of an ETOPS
flight or require a diversion decision once it has entered the ETOPS portion of the flight, as
described in &sect;303.d. of AC120-42B.
5.3.6
ETOPS Procedures Documentation
In compliance with &sect;303.e. of FAA AC120-42B, XYZ Airlines will incorporate specific
written guidance for dispatchers and flight crew in the airline’s
manuals addressing the policies and procedures developed
to comply with applicable FAA ETOPS regulations and guidance.
In addition to the planned policies and procedures discussed in the preceding sections,
XYZ Airlines will include specific policies and procedures relating to any support activities
required to interface with ETOPS Maintenance requirements such as:
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–
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–
APU Inflight Start Reliability Program support;
–
Engine Condition Monitoring (ECM) data recording procedures;
–
Airplane Performance Monitoring (APM) data recording procedures;
–
Inflight Verification of ETOPS Significant Systems
–
Collection of data on Long Range Navigation accuracy (if applicable)
XYZ Airlines will submit draft and initial issues of all ETOPS documents to the FAA for
review and approval in accordance with the schedule established in the Review Gates in
Section 6 of this Plan. All subsequent revisions to these documents will be submitted to
the FAA for approval prior to their being adopted by XYZ Airlines Flight Operations
Department.
5.3.7
•
Flight Operation Training Requirements
ETOPS Unique Requirements
XYZ Airlines will establish a robust dispatcher and flight crew ETOPS Training Program in
compliance with FAA &sect;304 of AC120-42B. This Training Program and the associated
training materials and manuals will be submitted for review and approval to the FAA in
accordance with the schedule established in the Review Gates in Section 6 of this Plan.
XYZ Airlines’ ETOPS Training Program will include Initial and Recurrent training curricula,
covering the following topics:
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–
Diversion Decision Making
–
Specific ETOPS Requirements. The certificate holder’s ETOPS training program
should provide and integrate training for flight crewmembers and dispatchers (if
applicable), as listed below. The FAA will periodically evaluate a cross-section of
these items.
–
Flight planning, including contingency data, that is engine failure, decompression,
and diversion equal time point.
–
Flight progress monitoring and fuel tracking.
–
Operational restrictions associated with dispatch under the minimum equipment list
(MEL).
–
Non-normal procedures including:
o Abnormal and emergency procedures.
o Systems failures and remaining airplane capability as it relates to the decision to
divert or to continue.
o Diversion.
o Crewmember incapacitation.
o A simulated approach and missed approach with only an alternate power source
available, if the loss of two main alternating current electrical power sources
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with no APU electrical source available results in significant degradation of
instrumentation to either pilot.
–
Use of emergency equipment associated with ETOPS operations, including cold
weather gear and SATCOM.
–
Procedures to be followed in the event that there is a change in conditions at an
ETOPS alternate listed on the dispatch/flight release that would preclude a safe
approach and landing.
–
Procedures to be followed in the event that there is a change in conditions at other
potential en route diversion airports that would preclude a safe approach and landing.
–
Understanding and effective use of approved additional or modified equipment
required for ETOPS.
–
Fuel quantity comparison: The certificate holder’s training program should identify
fuel management procedures to be followed during the enroute portion of the flight.
These procedures should provide for an independent crosscheck of fuel quantity
indicators, for example, fuel used, subtracted from the total fuel load, compared to the
indicated fuel remaining.
–
Fuel management: Accounting for discrepancies between planned fuel remaining and
actual fuel remaining for example estimated time of arrival ahead of or behind plan,
gross weight, and/or altitude differences.
–
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–
Passenger Recovery Plan. The certificate holder must provide training to the flight
crewmembers and dispatchers relative to their perspective roles in the certificate
holder’s passenger recovery plan (&sect; 121.415).
•
Check Airman Used in ETOPS
XYZ Airlines will designate ETOPS check airman in compliance with &sect;304.b.of AC12042B. The purpose of ETOPS Check Airman and the XYZ Airlines’ ETOPS Check Airman
program is to ensure standardized flight crew practices and procedures during ETOPS
operations.
XYZ Airlines recognizes the importance of the ETOPS Check Airman’s responsibilities and
only airmen with a demonstrated understanding of the unique requirements of ETOPS will be
designated as ETOPS Check Airmen.
•
Review of Training Programs and Operating Manuals
In compliance with &sect;304.c. of AC120-42B, XYZ Airlines will establish ETOPS Policies and
Procedures to require periodic reviews of all Flight Operations Manuals to ensure that
changes made to those documents are migrated into the appropriate ETOPS Training
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curricula and manuals. The results of these reviews are to be submitted to the FAA for use in
evaluating the adequacy of XYZ Airlines’ ETOPS Training Program.
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5.4
Documentation of Additional Elements
5.4.1
Technology Differences
5.4.2
Flight and Maintenance Personnel Training on Technology Differences
5.4.3
Plan to use Proven or Validated Maintenance &amp; Flight Operations Manual Procedures
XYZ Airlines will use the proven or manufacturer validated Boeing 7X7 Maintenance and
Operations Manual procedures relevant to ETOPS.
5.4.4
XYZ Airlines changes to Proven or Validated Maintenance or Operations Manual
Procedures
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5.4.5
5.5
5.5.1
5.6
Validation of any XYZ Airlines’ unique training or procedures relevant to ETOPS
Additional ETOPS Program support to the airline
Control procedure on outside party support
Other ETOPS experiences
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6. REVIEW GATES
Monitoring of progress toward Accelerated-ETOPS authorization for XYZ Airlines will be
accomplished through &quot;Review Gates&quot;. The purpose of these regularly scheduled reviews with the
FAA is to provide visibility of XYZ Airlines’ A-ETOPS program status and to evaluate activity for
A-ETOPS that has occurred since the previous review gate. Participation in the review gate activity
will include XYZ Airlines, the FAA, and depending on the discussion items in a particular review
gate, XYZ Airlines may invite Boeing, the Engine Manufacturer, and other suppliers to participate.
XYZ Airlines will monitor its progress toward the Accelerated-ETOPS gates in accordance with
internal schedules and tasks. Each gate has been defined in terms of the tasks to be satisfactorily
accomplished in order for it to be successfully passed.
FAA Review and Approval schedules are also included in each review gate, which when they have
been agreed upon by all parties involved, will establish a firm level of expectation for both the
airline and the FAA.
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Responsible Organization
XYZ Airlines
FAA
Gate
Item
Date
0
Pre-Application meeting to discuss the
requirements of the application process
and the approval of XYZ Airlines’ ETOPS
Approval Plan;
Submit Boeing 7X7 Accelerated-ETOPS
plan
At least six
months prior
to start of
ETOPS
Six months
prior to start
of ETOPS
X
X
X
Five months
prior to start
of ETOPS
X
X
2
Status of ETOPS Processes: Progress
Review
Four months
prior to start
of ETOPS
X
3
Status of ETOPS Processes: Progress
Review
1
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FAA
Action
Review
submitted
Approval
Plan
FAA response on the XYZ
Airlines' plan and an FAA
letter confirming Review
Gate 1 Successful
Completion within 30 days.
Review
submitted
draft
documents
FAA response on the
submitted documentation
and an FAA letter
confirming Review Gate 2
Successful Completion
within 30 days.
Review
submitted
draft
documents
FAA response on the
submitted documentation
and an FAA letter
confirming Review Gate 3
Successful Completion
within 30 days.
X
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Gate
4
5
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Item
Date
Status of Proven Process: Progress Review Three
months prior
Submittal of 100% complete documents,
to start of
manuals, and forms. Continue process
ETOPS
Proving/Validation on all ETOPS
completed processes.
Submit available Process Validation data
to FAA.
Status of Proven Process: Progress Review Two months
prior to start
Submittal of 100% complete ETOPS
of ETOPS
Training Curricula and Materials. Submit
proposed ETOPS Training Schedules to
FAA. Continue process Proving on all
ETOPS completed processes.
Submit Process Validation data to FAA.
Responsible Organization
XYZ Airlines
FAA
X
X
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FAA
Action
Comments
Review
submitted
documents
and data
FAA approval of the
submitted manuals and
documentation and an FAA
letter confirming Review
Gate 4 Successful
Completion within 30 days.
Review
submitted
documents
and data
FAA response on the
submitted documentation
and an FAA letter
confirming Review Gate 5
Successful Completion
within 30 days.
X
X
Approval of ETOPS
Training Curricula and
materials within 30 days.
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Gate
6
7
Item
Date
Status of Proven Process: Progress Review One month
prior to start
Commence ETOPS Training. Continue
of ETOPS
process Proving on all ETOPS completed
processes.
Submit Final Process Validation data to
FAA
Submit ETOPS Validation Flight Plan and
schedule to the FAA
Adjust any processes that indicate changes
are required.
Two weeks
Final review of all processes
prior to start
of ETOPS
Responsible Organization
XYZ Airlines
FAA
Review
submitted
documents
and data.
X
X
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Comments
FAA response on the
submitted documentation
and an FAA letter
confirming Review Gate 6
Successful Completion
within 30 days.
Participate
in ETOPS
Training
Classes.
Approval of observed
ETOPS Training following
classes.
Temp. Ops
Spec
Approvals
for to allow
ETOPS
Validation
Flight.
FAA response on the
submitted documentation
and an FAA letter
confirming Review Gate 7
Successful Completion
within 30 days.
Participate
in
Validation
Flight
Conduct ETOPS Validation Flight
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Approval of Validation
Flight Plan within 10 days.
Approval of observed
ETOPS Validation Flight 5
days
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Gate
Item
Debrief of Validation Flight results.
8
9
Review of Boeing 7X7 ETOPS operation
including any in-service problems and
their resolutions
Date
Responsible Organization
XYZ Airlines
FAA
Immediately
following
the ETOPS
Validation
Flight, at
least 1 week
prior to start
of ETOPS
X
One month
after start of
ETOPS
X
Make adjustment as required to any
ETOPS processes.
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X
FAA
Action
Comments
Approval of
observed
ETOPS
Validation
Flight and
Issuance of
Full Ops
Spec
Approvals
within 5
days.
XYZ Airlines will start AETOPS operation after 1
week.
FAA letter confirming
Review Gate 8 Successful
Completion within 5 days.
FAA letter confirming
Review any Review Gate 9 Successful
Completion within 15 days.
reported
ETOPS
Events and
recommend
any required
changes.
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Gate
10
Item
Review of Boeing 7X7 ETOPS operation
including any in-service problems and
their resolutions
Date
Responsible Organization
XYZ Airlines
FAA
Review of Boeing 7X7 ETOPS operation
including any in-service problems and
their resolutions
X
FAA letter confirming
Review any Review Gate 10 Successful
Completion within 15 days.
reported
ETOPS
Events and
recommend
any required
changes.
Six months
after start of
ETOPS
X
FAA letter confirming
Review any Review Gate 11 Successful
Completion within 15 days.
reported
ETOPS
Events and
recommend
any required
changes.
One year
after start of
ETOPS
X
XYZ Airlines will continue
ETOPS reporting via the
normal Reliability
Reporting Program.
Make adjustment as required to any
ETOPS processes.
12
Review of Boeing 7X7 ETOPS operation
including any in-service problems and
their resolutions
Make adjustment as required to any
ETOPS processes.
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Appendix 1
PROCESS VALIDATION
This section describes a method of proving a process.
For elements in Section 5 which need validation, XYZ Airlines may show process elements are
proven by :
-
Defining each element
-
Documenting the process flow
-
Defining the roles and responsibilities
-
Establishing proper forms, paperwork, computer programs to be used
-
Validating that the assigned personnel have been adequately qualified and know their
roles and responsibilities, and a process is in place for educating newer personnel
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-
Validating that the process produces desired results
-
Assuring that process is in place and reliable/stable
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DOCUMENT
PROCESS FLOW
DEFINE PROCESS
ELEMENTS
ASSIGN ROLES
RESPONSIBILITIES
DOCUMENT
FORMS/RESOURCES
WHERE DID IT FAIL? ESTABLISH CORRECTIVE MEASURES
NO
NO
DID
THE PROCESS
WORK AS
EXPECTED ?
VALIDATE/PROCESS
CHECK
YES
NO
IS THE
PROCESS
RELIABLE,
STABLE ?
YES
PROCESS IS PROVEN
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Following is an example that describes the use of this process flow.
Example:
Oil Consumption Monitoring Program
DEFINE PROCESS ELEMENTS
•
Define the purpose of the oil consumption monitoring program
•
Is it engines, APU or both?
•
Is it done during transit or daily checks?
•
If it is a transit check item, can flight crew accomplish it if maintenance personnel are not available?
DOCUMENT PROCESS FLOW
•
Who checks the oil?
•
How does a mechanic know that oil needs to be added?
•
Is it engines, APU or both?
•
Is it done during transit or daily checks?
•
If it is a transit check item, can flight crew accomplish it if maintenance personnel are not available?
•
Can you record the oil level from flight deck indicators (EICAS) or is a physical reading of the oil
level necessary?
•
Who logs the amount of oil added?
•
Where is it logged? Enclose a sample form.
•
What happens next to the oil 'added' data?
•
Who processes the oil consumption report?
•
What is the mechanism for getting the oil data to the person who processes the data?
•
Who is responsible for analyzing the oil consumption report?
•
What is the person supposed to look for in the report?
•
What is the trigger level for normal, alert?
•
What happens at the trigger level?
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•
Who are the people who need to be notified? Who notifies these people?
•
Who is responsible for taking maintenance action?
•
How will management be provided visibility regarding the problem and resolution?
ASSIGN ROLES RESPONSIBILITIES
•
Person responsible for checking the oil level.
•
Person responsible for adding the oil, logging the data.
•
Person responsible for transferring the data
•
Person responsible for analyzing the data.
•
Person responsible for initiating maintenance action, if adverse trends noted.
•
Do the assigned personnel know their duties? Have they been trained / briefed?
DOCUMENT FORMS/ RESOURCES
•
List the forms to be used for collecting the data.
•
List the method of analyzing the data, computerized / manual.
VALIDATE / PROCESS CHECK
•
Make periodic checks to ensure the process is working.
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WHERE DID IT FAIL? ESTABLISH CORRECTIVE MEASURES
NO
NO
DID
THE PROCESS
WORK AS
EXPECTED ?
YES
NO
IS THE
PROCESS
RELIABLE,
STABLE ?
YES
PROCESS IS PROVEN
•
•
•
•
•
•
Did the validate/process check uncover any deficiency?
If yes, list the deficiencies and prepare a plan to correct those deficiencies.
Make periodic checks to ensure that the process is stable/reliable.
Consider inserting 'dummy' data without the knowledge of the people involved in the process and see
how the system reacts.
Ensure that management has full knowledge of the 'dummy data' input and no maintenance action is
actually carried out based on the 'dummy' data.
Process is proven, if it is reliable/stable
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