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Summary of ARAC ETOPS
Recommendations

After 2 Y2 years of intense efforts ARAC submitted its
recommendations to the FAA on December 16, 2002

* Codifiesthe requirementsin current ETOPS AC

» Extendstwins ETOPS to 240 minutes and beyond for certain partsof
theworld

» ETOPS acronym re-defined to “ Extended Operations’

» Extended Operations Applies to airplanes with more than two engines
if they are operating on routes that are further than 180 minutesfrom
an alternate . (Routes greater than 180 min are in remote areas of the
world that are uniquely challenging to operation)
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Summary of ARAC ETOPS
Recommendations

Structure of ARAC

Recommendation
Background,
ARAC ETOPSWG Work Plan
General discussion of Proposals
Recommendation & Rationale
Part 1 (pefinitions and abbreviations)
Part 21(Certificarion procedures for products....)

Part 25(Airw0rthiness$tandards: transport
category air planes)

Part 33airworthiness Standards: aircraft
engines)

Part 121 (operating requirements Domestic, flag
and supplemental oper ations)

Part 135(Operating requirements: Commuter
and on demand operations ... )

Regulations
Part 1

Part 21

Part 25

Part 33

Part 121

Part 135

Advisory Circulars
Part 25

Part 33

Part 121 (AC 120-XX)
Part 135
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Status of FAA ETOPS Rulemaking

= FAA team formed in February 2003 to review ARAC

recommendations

& Team formed from the following FAA Organizations:

= FAA Headquarters

= Office of Rulemaking (Tech. Writer — Administrative Focal)
= Air Transport Division (Eric van Opstal — Team Leader)
= Aircraft Maintenance Division (Parts 121 & 135)
= Office of the Chief Counsel (Lawyer)
= Office of Aviation Policy and Plans (Economist)
= Transport Airplane Directorate (ANM)

« Engine & Propeller Directorate (ANE)
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Status of FAA ETOPS Rulemaking

Ground rules for FAA review of ARAC recommendation

& Be asfaithful as possibleto the original intent of the
ARAC proposal.

£ Any changes must be justified.

& Criteriafor changesto the ARAC recommendation:
= Safety issues
=« Missing pieces
« Lega sufficiency
= Clarification with no change in intent or requirements
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Status of FAA ETOPS Rulemaking

= FAA team completed draft NPRM June 5, 2003.
& FAA Administrator has signed the NPRM.

& Further review required before publication of NPRM:

« Office of the Secretary of Transportation (OST)
= Office of Management and Budget (OMB)

& Expect publication of NPRM within next six months

November 6, 2003
slide 6




Supplemental Slides. Summary of
ARAC ETOPS Recommendations
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Summary of ARAC ETOPS
Recommendations

Explanation of Terminology

= ETOPS—ExTended OPerationS-regardless of the number of
engines. Twinjetsstart at 60 minutes, and three- and four-engine jets
start at 180 minutes from the nearest airport. Appliesto Polar Areas.

= LROPS - Usually denoteslong-range oper ations, but isnot used in
the new regulations.

= Suitable Airport — Special ETOPS definition replaced by standard
everyday definition, and ETOPS Alter nate defined instead.

= ETOPS Alternate— An airport that meetsthe requirements
(including weather) for a safelanding.

« Polar Area- North of 78 N or South of 60 S
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Definitions

£ Add the following definitionsto Code of Federal
Regulations (CFR) Part 1
« Extended Operations (ETOPS)
& InFlight Shutdown (IFSD)
= Early ETOPS

= ETOPS Configuration, Maintenance, and Procedures
Standard (CMP)

= ETOPS Significant Systems
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¢ \ ARAC ETOPS Recommendations
Definitions

# Extended Operations (ETOPS)

& Change the term “ETOPS’ to an acronym that encompasses
all extended airline operations including twins and airplanes
with more than two engines.

& In-flight Shutdown (IFSD)

& Incorporate current definition of IFSD from AC 120-42A
into therule.

# Early ETOPS

= Obtaining ETOPS type design certification without first
gaining service experience on the airplane/engine
combination to be certified.
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Definitions

= ETOPS Configuration, Maintenance and Procedures
Standard (CMP)

& Incorporate term from AC 120-42A into rule
& ETOPS Significant Systems

= Group 1 Systems. Related to the number of engines on the
airplane or the consequences of an engine failure make the
system’s capability important for an ETOPS flight.

= Group 2 Systems: Not related to the number of engines, but

are important to the safe operation of the airplane on an
ETOPS flight.
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. \ ARAC ETOPS Recommendations
Problem Reporting

& Add new Section 21.4 to CFR Part 21 to define new
manufacturer problem reporting requirements based
on types of problemsreported in compliance with
Boeing 777 ETOPS special conditionsduring Early
ETOPS period.

& Transition to periodic ETOPS fleet reiability reporting
upon achievement of a minimum of 250,000 engine-
hour s service experience combined with acceptable
engineinflight shutdown rate

& Monitor and report engine world fleet 12 month rolling
aver age inflight shutdown rate
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= Amend CFR Part 25 to define three paths for obtaining
ETOPStype design approval
« Traditional service experience based approval (AC 120-42A)

= Boeing 777 ETOPS specia conditions “Early ETOPS’
process

« Combination of service experience and Early ETOPS
process

November 6, 2003
Slide 13

7 \ ARAC ETOPS Recommendations
Proposed Type Design Requirements

& Add pertinent engine requirements from the 777
ETOPS special conditionsinto CFR Part 33

= Design to minimize the occurrence of failures, malfunctions,
or maintenance errors that could result in engine inflight
shutdown, loss of thrust control, or other power loss

& 3000 cycle engine endurance test (in conjunction with

corresponding airplane requirement for 3000 cycle test of
combined engine and installation hardware)
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& Amend CFR Parts 121 and Part 135

oooooooooooooo

ETOPS for Twins

& Retains current 75, 120, 138, 180, 207 minutes

& Adds 90 min for Micronesia

&5 Adds 240 min ‘case by case basis on North of NOPAC
and Polar

& Adds 240 minutes and beyond 240 minutes up to design
limit, on routesin the Pacific oceanic areas between the
US west coast and Australia, New Zealand and Polynesig;

&5 south Atlantic oceanic areas; Indian Oceanic areas; oceanic
areas between Australia and South America

oooooooooooooo




ETOPSfor Tris& Quads

& Applicable on routes that require more than 180 minutes
from the nearest adequate alternate airport
All Polar Operations

& Should plan to operate under 240 minutes, can exceed only
if unable to operate under 240 minutes
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Communications

(Routesthat require morethan 180 min diversion arein remoteareas.)

& Going beyond the simple“reliable communications,” thenew rule
emphasizes voice communication and encour ages adoption of
technology improvements.

& Requiresthe most reliable communication technology for
operations beyond 180 minutes, as well as alter native systems.
Examples. SATCOM voice, SATCOM or HF datalink

# Theintent of theruleisnot torequirecontinual, incremental
upgrades.
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Consistent Dispatch/Enroute Requirement for all airplanes

= ETOPS alternate airports must be verified as meeting all landing
requirements (including weather) at dispatch.

& Also, alternate air ports must have the capabilities, services and
facilities to safely support the airplane and passengers.

& Alternate airport criteria (landing minima only) must be verified
again asthe airplane entersthe ETOPS phase of flight.

& Twinjets have always had thisrequirement on ETOPS flights. Itis
now being extended to three- and four-enginejets.
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FAR 121.565 requiresall airplanes T o 1 e o ot | eVt I derTining vneheren
tO dlvert tO the neareg SUItab|e . remaining Airplane configuration / weight / systems status / fuel
. . . . . Wind and westher conditions en route at the diversion
airport in case of enginefailure. alitude
However airplaneswith more Do B et e dvesion apor
H H . . Airport nearby terrain, weather and wind
than tWO engl nes may Contl nue to . . Runways available and runway surface condition
i ifiti . Approach navaids and lighting available
another airport if it isequally ‘ cciondNapfytai
Safe . . dalFecililiesfor passenger and crew disembarkation and
accommodations
. . Pilot’s familiarity with the airport
ARAC added guldance to . onificate h(l)mc;r’malon about the airport provided to the pilot by the
‘ SUItabI | |ty, When operating a two engine airplane with one engine inoperative none of the

following factors
may be considered sufficient justification to fly beyond the nearest suitable
airport:

. . The fuel supply is sufficient to fly beyond the nearest
H H H itable airport
Pilot in Command hasthe Final L enger socommocition other then pessenger sefety
Authorlty and R@Ons‘bl“ty fOI‘ . Availability of maintenance / repair resource

the safe operation

November 6, 2003
Slide 21

Trisand Quads Fuel Scenario Updated to ICAQO Standard

Appliesto Non-Extended Operations
£ On Routes beyond 90 min from the nearest alternate, all engine speed
& Fuel considering the following scenario
&« Decompression at the critical point
Emergency descent to 10,000ft *
Cruise at 10,000ft*
Descent to 1,500 ft
Hold 15 min at 1,500ft
Approach and land

R & &R &R R

* Higher if sufficient supplemental oxygen
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Critical Fuel Scenario Appliesto All ETOPS

Fuel considering the following scenario

Decompression at the critical point Grester of one eng inoperative,
Emergency descent to 10000ft * decompression with and
Cruise at 10000ft* + without one eng inoperative;
Descent to 1500 ft -5% wind factor
Hold 15 min at 1500ft -lcing for 10% of time for
Approach and land whichicing isforecast

* Higher if sufficient supplemental oxygen
Change from current Twin ETOPS

-5% wind factor instead of 5% pad on critical fuel for wind errors
-lcing for 10% of time for which icing is forecast instead of the current icing requirement
-Fuel for approach & landinstead of one missed approach, approach & land
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7 \ ARAC ETOPS Recommendations

Proposed Operational Requirements

M aintenance

& Minimum requirementsin the CMP (Configuration
M aintenance Procedur es)

= Pre-departure checks, if applicable

& Dual Maintenance

# Event oriented ETOPS reliability program
& Monitor Inflight shutdown (IFSD)

& Engine Condition Monitoring Plan

£ Oil Consumption Monitoring

& APU rédliability program, if appropriate

November 6, 2003
slide 24

12



|ESD isused to trigger a defined process

« Conduct an investigation into common cause effects or
systemic errors when the operator’ s IFSD rate exceeds a
threshold.

= Threshold levelsfor two engine aircraft are:
& .05/1000 engine hours up and including 120 min
& .03/1000 engine hours between 120 and 180 min, and 207 min
= .02/1000 engine hours beyond 180 min except 207 min

= Threshold level for three engine aircraft is .2/1000 engine hours

= Threshold level for four engine aircraft is.1/1000 engine hours

« Working Group recognized the deficiency in current AC120-
42A and has proposed clear rules, guidance materia
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7 \ ARAC ETOPS Recommendations

Proposed Operational Requirements

ARAC Clears Misconception on | EFSD
& Focus must be on Events

« Design problems can affect the whole fleet. An operator
which experiences a type design related event should not be
operationaly penalized by the Administrator for a problem
that is design related and may not be of their making.

= Maintenance or operationa problems may be wholly, or
partially, the responsibility of the Operator. If an Operator
has an unacceptable IFSD rate risk attributed to maintenance
or operational practices, then action carefully tailored to that
Operator may be required.
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Diversion Recovery Plan

& A generic regional plan to handle diversion scenarioin
theregion (Required for all (ETOPS or non-ETOPYS))

= Moredetailed plan for polar operations (and north of
NOPAC for beyond 180 min operations). The operator
should be able to demonstrate its ability to launch and
conduct therecovery plan on itsinitial application for
polar route approval.
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7 \ ARAC ETOPS Recommendations

Proposed Operational Requirements

180 Minuteor Less

Area of Operation Minute Area of

o 47
operanon

‘l Greater than 180

No change to current operation
«Still Air Distance

«Standard day

sLength of diversion + 15 minutes
*One engine inoperative speed

«Length of diversion + 15 minutes
*One engine inoperative speed
«Consider wind and temperature

Twin ani ne Ai rpl ane

. . No change to current operation <L ength of diversion + 15 minutes
Tri and Quad Engl ne +One engine inoperative speed
A | rpl anes «Consider wind and temperature

Maximum Diversion Time Must be L essthan
Time Limited Systems

November 6, 2003
slide 28

14



> \.1 ARAC ETOPS Recommendations

g Proposed Operational Requirements

180 Minuteor Less Greater than 180
Areaof Operation Minute Area of
Operation
No changeto current operation ) )
. . . «Still Air Distance Consi dgr wind anq temperature
Twin Engine Airplane | -standard day All engine operating speed

L ength of diversion + 15 minutes
*One engine inoperative speed

No change to current operation Consider wind and temperature

Tri and Quad Engine All engine operating speed
Airplanes
Tris & Quads must comply within 6 years
Cargo Fire Suppression Sufficient to cover
Maximum Diverson Time
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729 ARAC ETOPS Recommendations

-/ Proposed Operational Requirements

ETOPS Performance Data
£ No change from current twinsrequirement
« Detailed one-engine inoperative performance data including
fuel flow for standard and nonstandard atmospheric
conditions and as a function of airspeed and power setting,
where appropriate
& Detailed al-engine-operating performance data, including
nominal fuel flow data, for standard and nonstandard
atmospheric conditions and as a function of airspeed and
power setting, where appropriate
& Details of any other conditions relevant to ETOPS
operations which can cause significant deterioration of
performance
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ETOPS Appliesto all Airplanes on Polar Operations
& Airport requirements for enroute alternates
& Airline recovery plan for passengers at diversion dternates
& Fuel freeze strategy and monitoring
= Communication capability
& Minimum Equipment List considerations
& Airline training issues specific to polar operations
& Long range crew requirements
= Digpatch and crew considerations during solar flare activity
= Specia equipment requirements
& Validation requirements for area approval
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729 ARAC ETOPS Recommendations

: ¥ Proposed Operational Requirements

Rescue/ Fire Fighting

= RFF level of 4 up to 180 min

& (though not required but make attempt to find at least one
adequate airport RFF 7)

& RFF level of 4 for 207 min also but at least one
adequate airport of RFF 7

= RFF level of 7 for operations beyond 180 min ( except
207 min for twins)

& 30 min response time if equipment not located at
airport
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Flight Crew Training
& ETOPS Unique Requirements

« Diversion Decision Making

& Passenger Recovery Plan

oooooooooooooo
lllllll
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