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Additional Boeing Observations

Boeing has had an opportunity to review the comments received by the FAA during the
comment period for 207 Minute ETOPS (Docket No. 29547).Inour view, many of the
comments are not germane to 207 minutes in the North Pacific. Additiondly, some of the
comments include inaccuracies about Boeing arplanes, factua errors or
misrepresentations. Boeing submits the following for purposes of clarification and
accuracy.

ETOPS airplane certification limitations

The comments submitted in docket reference number (11) include the incorrect statement
that, «. ..as part of the certification process, ETOPS maximum diversion time limitations are
imposed on arcraft by FAA. The B-777 arcraft has, for example, been limited to 180-
minute extended range operations, according to Type Certificate Data Sheet TO0O001SE,
note7.”

Note 5 of Type Certificate Data Sheet TOO001SE (which is the one addressing ETOPS)
states, “The Model 777-200 and 777-300 airplanes have been evaluated in accordance
withFAA Specia ConditionsNumber 25-ANM-84,and found suitable for180-minute
Extended Range Operations with Two-Engine Airplanes (ETOPS) operations....” Thus,
the Type Certificate Data Sheet states that the 777is suited to 180-minute ETOPS, but it
does not indicate alimitation t0180-minute ETOPS.

The 767 isalso suited for but not limited to 180-minute ETOPS. Type Certificate Data
Sheet AINM (767 family) states in Note 7, “The type design reliability and performance of
this arplane has been evaluated in accordance with FAA Advisory Circular 120-42A and
found suitable for extended range operations when configured in accordance with Boeing
Document D6T11604 ‘CONFIGURATION, MAINTENANCE AND PROCEDURES
FOR EXTENDED RANGE (ER) OPERATIONS .

In turn, the referenced 767 CMP document dtates, “This document presents the Moddl 767
arplane configuration, maintenance and procedure standards for extended range operaions
(ETOPS) up to180 minutes of diversion time from an alternate airport. Upon incorpora-
tion of these standards, type design of the Model 767 isfound to be suitable for ETOPS
operation in accordance with the provisions of FAA Advisory Circular (AC) 12042 or
AC120-42A, asapplicable.”

Likewise, the 777 and 767 Airplane Flight Manuals aso do not include any restrictions
on ETOPS diverson times in the ‘Limitations section (Section 1). “Norma Procedures
(Section 3) of the 777 AFM dates, “The type design reliability and performance of this
airplane/engine combination hasbeen evaluated inaccordance with25-ANM-84 FAA
Specid  Condition: “EXTENDED RANGE OPERATIONS OF BOEING MODEL 777
SERIES AIRPLANE,” dated July 1, 1994, and found suitable for extended range opera-
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tions. ‘Normal Procedures’ (Section3) of the 767 AFM states, “ Thetype design reliability
and performance of this airplanelengine combination has been evauated in accordance
with FAA Advisory Circular 120-42A and found suitable for extended range operations
when configured in accordance with [the Boeing 767 CMP).”

Therefore, it is incorrect to say that the 777 is limited by FAA certification to a maximum
diversion time of 180 minutes. Supporting pages fromall the above-referenced FAA
approved documents are enclosed at the rear of this document (Enclosure A).

North Atlantic and North PacificETOPS Operating Environments

In AC120-42 and AC120-42A, the FAA recognizesjust two types of ETOPS operating
environments: benign and demanding. The Caribbean is considered a benign ETOPS
operaing environment. The North Atlantic is given as an example of a demanding ETOPS
operaing environment.

Onecommenter (11) appearsto attempt to alter thisFAA characterization of ETOPS
operating environments. The commenter’s submittal contrasts the “relatively benign”
North Atlantic with the “significantly more harsh environment” of the “remote and
demanding” North Pecific. The North Atlantic “is relaively more generdly forgiving,” the
commenter Writes, whereas the “North Pecific area of operations imposes far more severe
demands, especidly in winter.” As shown below, however, these two ETOPS
environments are smilar.

Alternate Airports

The North Pacific has about the same number of aternate airports as the North Atlantic,
where ETOPS has been flown since 1985 (see Figure 1 on Page16). Out of the seven or
eight (depending on the type of airplane used, airline preferences) dternate airports
available between Anchorage and Sapporo, just one is needed to fly the Pacific under 180-
minute ETOPS rules. In fact, one Canadian airline performsnon-ETOPS twinjet
operations across the Pacific under specia authorization from its regulatory agency that
permits it to span the very small gap of afew minutes' flying time separating the 60-minute
diverson radii of two of its en route arports.

Boeing and airlines have visited and assessed North Pecific aternate airports to be sure that
they are adequate. AC 120-42A requires airlines to ensure the airports are adequate before
they list them as enroute aternates..

Extremetemperatures

A chart in the comments submitted under docket reference number (10) shows “winter
temperatures at aternate airports . The chart includesairportslike Yakutsk, Tiksi,
Novosbirsk, Murmansk, Rovaniemi, and some other airports which are not even North
Pacific dternate airports. This commenter further assarts, “The US National Climatic Data
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Center lacks recent datafor Shemya (no datasince1995).” Infact, Shemya datais
available online as illustrated by the enclosed example showing current weether for 6/17/99
at2032Z (EnclosureB). Thecommenter (11) submittal also states, “....and present criteria
for dternate arports do not address the extreme winter conditions found at high latitudes.”
Table 1 (immediately below) shows that most of the aternates used for North Pacific
operations (with the exception of Anadyr) are actually Situated south of Anchorage, while
Anadyr lies a approximately the same latitude as Igaluit, an airport commonly relied upon
in North Atlantic operations.

North Pacifle North Atlantlc
Airport Latitude Airport Latitude
Adak 51°53'N Iqalult 63°45'N
Anadyr 64°44'N Kangerlussuaq 67°01'N
Anchorage 81°10'N Keflavik 63°59'N
|cod Bay - I ss712N Narsarsuaq 61°10N
| King Salmon | 58°41'N | | shannon 52°42'N
| Petropaviovsk | 53°10N || Yellowknife 62°26'N
Table 1

The same commenter States that, “Without adequate facilities for passenger
accommodation, evacuees smply could not survive the winter temperatures commonly
experienced & Siberian airports, which can easily range from -30 to -50°F. However, as
noted above, Siberian airports do not serve as alternate en routs airports for the
North Pacific region.

Elsawhere the same commenter says, “the typica winds on winter routes drive aircraft to
high latitudes, where diverson airports with good facilities to accommodate aircraft and
passengers do not exist, and winter temperatures on the ground are dangeroudly low.
(fronically, the low-latitude summer routes dictated by ETOPS condraints lead one to rely
on Midway airport, which has a serious bird problem which is worst during that season.)”

In fact, however, North Pacific alternate airports lie south of the Arctic Circle. While
some alternates are better equipped than others, based on our survey of these adternates in
the North Pecific, it is mideading and incorrect to assert, as the commenter does above,
that “good facilities... do not exist” in this region. As for Midway, its “serious bird
problem” doesn't prevent business jets from routingly using it. Although diversions are
very rare events, commercia jetliners (three- and four-engine airplanes included) have and
will continue to use Midway for this purpose when needed.

Furthermore, because207-minute ETOPS will be flown onaflight-by-flight exception
basis, airlines will exercise 207-minute authority only on routes that they can dready fly
under 180-minute rules. Therefore, airlines will be relying on the same alternate
airports for 207-minute ETOPS that they normally use for 180-minute ETOPS, so
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most of these issues raised regarding airport temperatures and region of operaion are
irrelevant to the207-minute policy issue.

Mission Lengths and Average Diversion Times

One commenter (11) assarts that “the vast distances of travel in the Pacific area give rise...
not only to much longer travel times than those common in the Atlantic, but to very much
longer average and maximum diversion times” While route lengths are generdly longer
across the Pacific than the Atlantic, however, it does not follow that longer routes mean
ETOPS twinjets Will necessarily find themselves farther away from analternate airport in
the event a diverson becomes necessary. Whether over the North Atlantic or the North
Pacific-and regardless of how long the route is that’s being flown-a twinjet flying 180
minute ETOPS by definition remains within 180 minutes flying time (at single-engine
cruise speed) of one or more suitable dternate airports throughout its flight.

The same commenter al so says, “Associated with these flights are typical (not maximum)
diverson times (including consderations of typica actua temperature and winds) of 75
minutes in the North Atlantic [and] 160 minutes in the North Pacific.” Since the North
Pacific has about the same number of en route adternate airports as the North Atlantic, it is
not clear how the commenter can make such an assertion, Arriving at this conclusion
appears to require that some of the available North Pacific adternates be deliberately
ignored.

Inalllikelihood, because 207-minute ETOPS allows some flights to be shorter and more
direct, it should enable airlines to dispaich airplanes on more-direct routes that probably
dtay closer to a number of suitable aternate airports en route. It might aso be noted that
there has never been an ETOPS diversion of even 180 minutes' duration. In the entire
history of commercial jet travel, Boeing cannot identify a single instance of an
emergency diverson of 180 minutes or greater to an alternate airport by _any
airplane, regardless of how many engines it has,

The samecommenter suggeststhat thiswill change now that twinjets are operating in the
North Pacific. However, four-engine jetliners have been operating in this region since the
707 introduced nonstop transpecific air travel in the early 1960s. Despite nearly four
decades of nonstop North Pecific air travel-much of it by early-generation jetliners with
their far lower levels of religbility-not one instance is known to us of an emergency
diverson of 180 minutes or greater to an aternate airport.

Diversonsand safety

Diversons to unscheduled landings are exceedingly rare. All arplanes can divert due to
reasons that include passenger illness, turbulence, fuel leaks, decompression, cargo fires,
or system failures, such as engine failure. North Pacific alternate airports play animportant
role in the safety of aqll commercid aviation in the region. Ther availability is a least as

June 28, 1989

MO AMEE 4 aeTIA




FRCM :1@-16 N W MGMT COMPLEX 425 237 33882 195<.07-08 132:19 BSl4 P.O7/25

FAA Docket No. 28547 Additlonat Basing Observations Page 5

important to four-engine operators, since four-engine airplanes demonstrate higher
diverson rates, engine related and otherwise, than do twinjets.

The samecommenter Observesthat in the event of aninflight shutdown (IFSD) twinsare
required to divert to the nearest dternate airport, whereas there is no regulatory

requirement of three- and four-engine airplanes to do so. However, the flight crews of
three- and four-engine arplanes often do so in any event on a precautionary bass (policies
vary from airline to airline as to whether and when to divert). It should be noted that fewer
than10% of Boeing twinjet diversionsin recent times are the result of IFSD, but rather of
factorsthat may affect any airplane. Out of the last 267,000 ETOPS flights by 767s and
777s (12 months ending March 1999), for example, just two engine-related diversons
occurred during the ETOPS portion of flight.

Modern jetliners are enormoudy safe, regardless of number of engines. ETOPS twins
demonstrate alower rate of engine-related diversions-and diversionsfor any reason—
than three- or four-engine airplanes. Modem ETOPS twins such asthe 757, 767 and 777
have remarkably low hull loss accident rates, which are typicaly significantly below the
rates of the three and four-engine arplanes they replace. In addition, their propulsion
system related hull loss accident rates and diversion related accident rates are aso lower.
In short, a vast amount of industry data (including 1.5 million ETOPS flights by Boeing
and other twinjets) shows ETOPS have contributed positively to the safety of long-range
flight.

Engine Fallure Probability Assessment

One commenter (10) in its comments (item 4, paragraph 3) characterizes as “a ‘hazardous
event” an ETOPS diversion in the North Pacific to an adequate airport that the airlines
prior to arplane dispatch have deemed “suitable” (as defined in AC 120-42A). This
commenter’s assertion is totaly inappropriate. There is no precedent for classifying as
‘hazardous a diversion to a suitable aternate airport. Single-engine cruise is, in fact, not
an emergency Situation, but rather a planned and certified capability of twin-engine
jetliners. Moreover, the functiona hazard assessments associated with the numerica
probability analyses were conducted considering al aspects of the ETOPS misson
including the extension of maximum diverson duraion from 180 to 207 minutes. It must
a0 be observed that the North Pecific’s designated aternate airports have been surveyed
and deemed acceptable by the airlines themselves.

The same commenter further asserts (item 4, paragraph 4) that, “The engine that served as
a reference for the original ETOPS criteria was the most reliable engine in the world tifteen
years ago. It only had arate of in-flight shut downs (IFSD) of .05 per 1000 engine
operating hours. This corresponds to a probab|I|ty of diverson of 1 per 10,000 hours and
to a probability of double enginc failure of 8x10™ per flight hour, both well in excess of the
FAR25.1309 requirements.”

Thecommenter’s assertioniswrong. Theoriginal ICAO dual engi nefallure risk model
was proposed by the CAA and the requirement set as(0.6+0.4T) x 10 per aircraft flight
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hour where T was flight duration (i.e. a T= 1 hour the requirement was 1E-8 per arcraft

flight hour). The requirements of FAR 25.1309 were not employed in the discusson. The
risk model was based on actual accident rates by arcraft model and factored to be 1% of
that rate.

The CAA mode produced a required in flight shutdown rate of 0.05 per 1000 engine hours
for 120 minute diversons. The rdiability of a number of engines in commercid arcraft
service were better than the requirement and a few engine models had IFSD rates that were
higher. The JT8D engine had a rate that was significantly better than the 0.05 requiremen,
When ETOPS was extended to180 Minutes the then current 0.02 per 1000 engine flight
hours IFSD rate of the JT8D was brought into the argument for the requirement without
reference t0 any probabilistic formula or model.

While JAR25.901(C) states that ** The powerplant installation must comply with JAR
25.1309; this requirement has not been used by the FAA with relation to the risk of dua
enginefailuresfor ETOPS.

Usc of ICAO Formula for Caculating Dua Engine Failure Probability

The formula quoted by the commenter (10) appears to be incorrect by a factor of 2 greater
than the formula derived from the ICAQ equation for the risk of dud engine failure due to
independent  causes,

The same commenter a so compares thiSICAO-derived formulafor IFSD rate with FAR
25.1309 requirements. The ICAO equation for risk is not part of the FAR 25.1309
requirement. The derivation of the ICAO formula is well documented. There has been no
proposal or agreement on the derivation of a probability anaysis for compliance with FAR
25.1309 (i.e, the exact form of the probability equation, the assumptions made, or the
metrics used as input). AS previoudy stated, Propulsion failures are subject to separate
regulations (FAR 25.901 and 25.903). Therefore, a valid concluson cannot be reached that
today's IFSD rates do not meet the FAR 25.1309 requirements.

Thecommeter incorrectly concludesthat 207 minute ETOPS would reducetoday’ slevel of
safety to that of 15 years ago. The ICAO formula in its current form provides an IFSD
rate of 0.019 for 207-minute diversions. The0.019 rate for 207 minute diversions results
in safety margins that are consistent with180-minute ETOPS operation at an0.020 IFSD
rate. Therisk for afleet operating 207-minute ETOPS isless than that incurred by fleets
operating at a0.05 IFSD rate for 120-minute ETOPS. Therefore, the small increasein
average diversion time for 207 minutes ETOPS wil result in alevel of safety equivalent to
that required for today’s 180 minute ETOPS.

Boeing recognizes that IFSD rates have improved since the inception of the ETOPS IFSD-
rate requirements. ETOPS IFSD ratesin the industry have outperformed the minimum
requirements set by the FAA. There is every reason to believe the industry will continue
to improve the reliability rates of engines while an acceptable maximum IFSD rate limit
consistent with past ETOPS operations is in place. We expect the overdl fleet IFSD rates
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to continue to improve as the industry demands and provides ever-increasing levels of
relidbility. We aso recognize that the existing reliability and safety requirements imposed
on the industry have provided 14 years of exemplary performance. In short, we can find no
judtification for an arbitrary restriction on the currently alowed safety margins.

Concerns About PSRAB and ETOPS CMP

One commenter (10) dtates that it “has an additional concern with a policy implemented by
the FAA to discontinue the PSRAB process and freeze the contents of the ETOPS CMP
document.”

In reply, we observe that the FAA’s number-one priority is continued airworthiness of the
fleet, ETOPS and non-ETOPS. Engine reliability is continuously monitored by the FAA
Engine and Propeller Directorate to ensure that engine reliability is acceptable for ETOPS
operations. If an unsafe condition is detected in the fleet, whether ETOPS or non-ETOPS,
the FAA will take gppropriate *airworthiness directive (AD) action to correct the condition.
These ADs would not normally be included in anETOPS CMP because the AD supersedes
anything that might beincluded in aCMP. FAR Part 39, paragraph 3, of course prohibits
any person from operating an arplane unless it is in accordance with an applicable AD.

The ETOPS CMP isintended to define a minimum standard that is acceptable by the FAA
Adminigrator for operating of two-engine arplanes beyond 60 minutes from a suitable
arport. This process has produced the most reliable engines since the dawn of flight. To
quote a previous FAA Associate Administrator, Anthony J. Broderick, “ETOPS is, in my
opinion, one of two programs in recent times which have sgnificantly improved aviation
safety.” (Introductory Remarks - Anthony J. Broderick, FAA Response to Early ETOPS
Proposals, Boeing, Seattle: May 16,1990)

Conflicting Statements from the sSame commenter About ETOPS Safety

Inits commentstoFAA Docket No.29547, one commenter submits contradictory
statements regarding ETOPS safety. In its direct submittal (p.13), commenter (11)
endorsestoday’ SETOPS operations in the North Pacific and elsewhere, asserting: “Airbus
Industrie agreeswith ATA that the existing 180-minute ETOPS authority is adequate for
dmog dl the heavily traveled routes in the world (including, we believe, those that are
currently being operated in the North Pacific).”

Y et in its comments submitted through the JAA ETOPS Working Group, the same
commenter StaleS. “Airbus Industrie iS concerned that North Pacific operations conducted
under the current 180-minute rule may already be unsafe and will be aggravated if the
proposed policy is adopted, because it will privilege the most northern routings in winter.”
North American and Asian carriers-including Asiana, EVA, UPS, and Canadian-have
flown transpacific 767 ETOPS services for many years. The 777 joined the 767 in
transpacific ETOPS in July 1997 with nonstop Guangzhou-Los Angeles services
inaugurated by China Southern Airlines. Korean Airlines followed suit with North Pacific
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777 ETOPS in February 1998. In November 1998, Continental Airlines initiated nonstop
777 ETOPS services between New Y ork (Newark) and Tokyo (Narita), and subseguently
added other transpacific services. American Airlines inaugurated 777 services to Tokyo
from Dallas, Seattle, San José, and Chicago in the first half of 1999. Thus, while
transpacific ETOPS experience is still limited, it is far from an unknown. It should aso be
observed that all these cariers believe that (1) there are a sufficient number of dternate
arports in the North Pacific, and (2) these arports are adequate for arplane diversons at
al times of the year.

207-Minute ETOPS and Weather Minima

One commenter (11) states that it is very concerned by “the implication that ‘higher
weather minima[required by existing ETOPS guidance material] at dispatch’ is one of the
factors cited as justification for relaxing the ETOPS criteria” This statement misrepresents
theindustry’ s request for 207-minute ETOPS diversion authority, as submitted by the
ATA. The ATA request includes no requesr whatsoeverfor relaxation of weather minima
a alrernate airports. Regardless of whether an airplane flies under 180-minute rules or
207-minute rules, the landing minima (celling andRVR) at its alternate airportsalong its
route will be the same.

When planning an ETOPS flight, Advisory Circular 120-42A requires that a conservative
wegther-related factor be applied. This factor may result in the delay or cancellation of a
flight. It may aso result in the selection of a longer, less-direct route that remains within
180 minutes of a suitable dternate arport. As the ATA submisson observes, however,
this conservative weather factor no longer applies once the ETOPS twinjet isairborne. At
that time, and throughout the remainder of the flight, the norma landing minima apply at
the aternate airports and not the more-conservative wegther factor on which dispatch was
based. Therefore, a flight crew taking a less direct route to remain within 180 minutes of
suitable dternates may actudly find they are further away from the nearest suitable
dternate arport in the event that an actua diversion is required.

In short, 207-minute ETOPS will not changethe conservative weather factor on which
ETOPS dispaich is based, nor will it ater or in any way “relax” the landing minima for
aternate en route airports. Instead, the industry’ s need for 207-minute ETOPS is based

on operator need for additional flexibility to fly the optimal route. Rather than relaxing
existing safety, 207-minute ETOPS may result in airplanes actually being closer to suitable
dternate airports in the event that a diverson actually becomes necessary.

Cdls for recongderation of “sill ar” diverson computations

Onecommenter (11) correctly observesthat, “ The proposed approval basisfor 207-minute
ETOPS authorizations continues to rely on the computation basis, first established by FAA
in1953, of distance traveled at single engine speed in still air.” However, the commenter

adds its belief that, “It is time to reconsider the basis of these computations. The growth of
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diversion times from 60 minutes in 1953 to the 207-minute maximum proposed today
renders obsolete the smplifications necessarily made nearly 50 years ago.”

Thiscall by the commenter for reconsideration of existing ETOPS methodology on safety
grounds is unwarranted because it overlooks key facts. Firdt, athough diverson distances
a single-engine flying speed are indeed caculated on the assumption of il air, fuel loads
are not. Current and forecast winds are taken into account in determining fuel load during
dispaich planning. Winds are also taken into consideration during the critical-fuel-scenario
analyss that is performed before any new ETOPS or other route is flown. Designed to
ensure that sufficient fuel is dways available for low-dtitude diversions, this analyss
assumes a decompression at the worst possible point on the specific route being studied (an
engine falure is dso assumed if it would further increase fuel consumption). Also
assumed are a low-dtitude diverson and a letdown at the diversion arport followed by a
fifteen-minute hold, a missed approach, and a successful landing. Additiona fue is then
factored in for added safety. This process defines the crirical fuel reserve, which is the
smallest fuel load that may legally becarried by ETOPS twinjets on the routes they Serve.

In this way, ETOPS arplanes are assured of ample fuel for a diversion regardiess of the
wind. Attesting to this methodology, ETOPS demonstrates enormous safety. Despite the
commenter's suggestionsto the contrary, there are simply no indicationsthat current
methods for computing diversion distances are in any way inadequate or need to be
reconsdered. It should also be noted that four-engine arplanes are exempt from some of
these requirements, athough they have at least as great potentia for exposure to such
events.

The Need for 207-minute ETOPS

Severa commenters questioned whether avalid need existsto justify 207-minute ETOPS.
For example, commenter (11) argues that the previous 15% extension-from 120 minutes
to 138 minutes-met a need for greater safety over the North Atlantic, and was approved to
allow diverting twinjets to overfly Greenland's chalenging aternate airports in favor of
better-equipped and less-demanding aternates.

In fact, 138-minute ETOPS was first introduced in 1985 when ETOPS began under 120-
minute diversion authority. Provided for in AC120-42, this15% extension beyond the
then-maximum of 120 minutes does set a precedent for the industry’s current request

of another conservativel5% extension some fourteen years | ater, as explained below.

In 1985, 138-minute ETOPS was neither requested nor approved on the basis of enhanced
safety. Instead, pioneering ETOPS operators wanted to be able to fly more directly across
the North Atlantic. Operators needed greater flexibility to use al of the North Atlantic’s
organized tracks even when wesather rendered some of the en route adternates unsuitable.
When 1 SO-minuteETOPS became available in1988, the FAA rescinded this138-minute
ETOPS diversion authority. Subsequently, however, it was reinstated in1995 as explained
by FAA ETOPS Policy Letter EPL 95-1, as quoted below:
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It has been determined that a need exists for an additional ETOPS diversion authority
between 120 and 180 minutes. The original guidance for extended-range operations
with two-engine airplanes in Advisory Circular AC 120-42 dated June 6, 1985, allowed
for an Increase up to 15 percent in maximum diversion time (maximum diversion time
being 120 minutes) from suitable airports. This provision was replaced with the release
of the present ETOPS guidance in AC 120-42A dated December 30, 1988, with the
Implementation of the 180-minute ETOPS diversion authority. The vast ETOPS
experience In the North Atlantic since then has shown that a valid need for a diversion
authority similar to the 15 percent increase that had previously been allowed continued
to exist. The European Joint Avlation Authority (JAA) in its ETOPS Information Leaflet
allows for a 15 percent increase to the 120-minute authority that the operator holds
when it can be shown that the resulting route provides an enhancement in overall safety.
This provision is almost identical to the 15 percent increase contained In the original AC
120-42.... Some advantages associated with 138-minute ETOPS Include greater
flexibility In route (and possible altitude) selection, and an increased number of ETOPS
alternates avallable In the temporarily increased area of operations. There is also relief
from fuel requirements associated with 180-minute ETOPS....

Airline operational desiresand enhanced safety together justified thereinstatement of 138-
minute ETOPS in 1995, just the former justified itsinitial approval a decade earlier.
Nevertheless, the identical safety benefits cited in1995 for 138-minute ETOPS (i.€.,
greater flexibility in route selection, and more dternate arports available if a diversion
becomes necessary) will aso result from the approval of 207-minute ETOPS.

Onecommenter (11) argues that 180-minute ETOPS already existed when138-minute

ETOPS came into being. and that it was a15% extension to what was then |ess than the
maximum-available diversion authority. Consequently, concludes thecommenter, 138-
minute ETOPS does not offer a precedent for 207-minute ETOPS, because 207-minute

ETOPS would be a15% extenson beyond today’s maximum diverson time.

Thecommenter is able to make this claim only by looking just at the reinstatement of 138-
minute ETOPS in1995. However, as the above Policy Letter shows, when 138-minute
ETOPS first came into being in 1985, the maximum diversion authority was 120-minute
ETOPS. Therefore, 138-minute ETOPS does indeed provide a clear precedent for the
industry to request and be granted a 15% extenson beyond today’s maximum diversion
authority of 180 minutes. More than a decade of additiona experience with ETOPS,
during which it has grown enormoudy and proved hugely successful, underlies and
supportstheindustry’ scurrent request for 207-minute diversion authority.

Histori ification for 207-Minute

One commenter (1 1) states that, “The summary states that ‘the 180 minute [ETOPS] limit
has been shown to present certain obstacles to reliable operation in the North Pecific'.”
However, nowhere in the ATA proposd or in this summary section are there any details
furnished to judtify this statement, or to provide dtatistical data to support it. We suggest
that specific historica data be provided to demondtrate precisdly what ‘obstacles have
been shown to be present which prevent ‘reliable operations in the North Pecific.”

June 25, 1998
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Operatorsthat fly the North Pacific under 180-minute ETOPS rules believe that a15%
extension inETOPS diversion authority will enhance thereliability of their already safe
and successful operations. Just as138-minute ETOPS (a previous15% extension beyond
the then-maximum diverson authority of 120 minutes) eliminated obstacles to enhance
the reliability of transatlantic operationsin1985, so too will 207-minute ETOPS eliminate
obstacles to enhance the reliability of transpacific operations today. Specific benefits of
207-minute ETOPS t6 operatorswill beimproved ability to dispatch, greater flexibility in
route selection for more-direct and fuel-efficient services, and an increased number of
avalable aternate airports in the event of a diversion.

Use of 207-Minute Diversion Authority

One commenter (11) observes that the stated intent of this proposed rule changeisto
providefor 207-minute ETOPS operations “on aflight-by-flight exception basis,” and
notes that it is clearly stated such exceptions would be the infrequent result of westher.
However, the fear is expressed that “more frequent, perhaps routine use of this 207-minute
authority might occur ‘when typicaly used dternate airports arc temporarily unavailable
for reasons such as weather.. .volcanic eruptions, or other temporary closures.” Citing the
possibility that 207-minute ETOPS might be misused to offset the extended unavailability
of designated alternate airports, the commenter cals for a more explicit definition of the

precise circumstances under which207-minute ETOPS can be employed.

Asstipulated in the policy letter, all ETOPS operators-including those who are granted
207-minute ETOPS diversion authority-are required to submit to the FAA on aregular
monthly basis a record of al the ETOPS flights they have performed. For each flight
segment where 207-minute authority was exercised, they must explain the dispatch
judtification. An industry group, to be determined by the FAA, will review industry data
generated by dl such operations on a regular basis.

These requirements reflect the safe, conservative, evolutionary nature of ETOPS, which is
a fact-based industry program dependent on the gethering and analysis of operational data.
The factua record reveals no misuse by airlines of the previous 15% extension in diverson
authority. Boeing consequently believes that there is no basis for anticipating any abuse of
maximum diverson authority today, whether 180 minutes or 207 minutes.

FAA Rulemaking by Ad Hoc Policy

Several respondents question ETOPS rulemaking by advisory circulars and ad hoc policy
leuers. They believe that norma FAA rulemaking channels would be more appropriate.
At the same time, they call for additiond ETOPS regulatory harmonization with the JAA.
Boeing would support the aviation industry and FAA in a recondderation of the ETOPS
regulaory process.

However, the additional suggestion is made that such a process should be both ingtituted
and completed beforetheFAA rendersitsdecision on207-minute ETOPS.

June 25, 1968
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There are numerous aress in operationa regulations where the FAA and JAA are not
harmonized. Even JAA IL 20 is not harmonized with FAA AC120-42A; nearly every
page in IL 20 is highlighted to show where it differs from the AC. Boeing supports the
overdl objective of worldwide harmonization of rules, but sees no logical reason for
delaying action on the subject proposal.

Commenter Claims That FAA ETOPS Qversight |s Not Satisfactory

One commenter (11) observes that the ATA proposes specific reporting requirements for
207-minute ETOPS, and that the FAA isto gather data and monitor trends. “We are
concerned, however,” the commenter states, “‘at the current state of FAA monitoring of
ETOPS operations, and do not see these provisons as addressing this need. The regulatory
authority should not be in the postion of being unable to adequately oversee the
regulations it enacts”

Itisdifficult to understand the basis of this expressed concern. ETOPS isaconservative,
fact- and data-driven program that has relied on, and continues to rely on, exhaustive data
gathering and analysis. The existing data processes will continue to be used whether
ETOPS operators fly under 120-minute, 138-minute, HO-minute, or 207-minute diversion
authority. In short, what's served the industry so well since 1985 should continue. Again,
it should be pointed out that twins are held to a higher standard of monitoring than their
three or four-engine counterparts.

Need for Specific Pass-Fail Criteria

Onecommenter (11) asserts that, “ The numerical probability analysis proposed to bea
prerequisiteto approva of the airframe-engine combination for207-minute ETOPS
operations does not include any passfail criteria. Without such ‘passfail’ criteria, such a
requirement is meaningless, and is bound to produce inconsstent results depending upon
the andys.”

Thereisno logic to support the commenters assertions if the same processes and criteria
used for 180 minutes are used for 207 minutes aso.

Cabin and Rlight Deck Temperature in the Event of Air Bleeds

One commenter (I 1) states, “The temperatures and exposure time a diverson atitudes
over the North Pacific and other high latitude areas introduce risk factors not covered by
current ETOPS risk management criteria. The cockpit and cabin temperatures that will be
achieved after only a short time in the event of a double bleed failure (or failure of one
engine plus the opposite bleed) are severe enough that such an event should be consdered
‘catastrophic’ in terms of system certification criteria. To ensure compliance with the
system certification criteria of FAR 25.1309, it would appear that a third bleed source is
necessary over such lengthy diversions a high laitudes in the winter.”

June 25, 1969
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Failure conditions and scenarios are evaluated to meet the requirements of FAR 25.1309.
These evauations do indeed address issues and scenarios like those described by the
commenter and have been accomplished for Boeing ETOPS twins.

Engine Fan Blade Rupture

One commenter (10) states, “A rupture of an engine fan blade on a very large engine may
cause a high level of vibration that transmit to the aircraft structure. The structura
consequences of such vibrations depend on the diversion time. The impact of such
vibrations on the ability of the crew to perform its duties is dso a function of diversion
time.” Another commenter (I 1) also raisesthis concern, stating that, “Human factors
involving both passengers and crew under conditions of... high vibration levels which
might accompany engine windmilling imbalance, etc. have not been adequately addressed.”

In fact, fan-blade rupture and the resultant windmilling imbalance have been addressed, as
required by FAA Issue Paper A-11. Moreover, the 207-minute ETOPS Policy L etter
requires that, “The arframe-engine combination shal be reviewed to determine if there are
any factors which would effect safe conduct of 207 minute operations on a flight by flight
exception basis as defined in (c) of the ‘Discussion’ section of this Policy Letter. For
information, Section 4, titled “Engine Unbalance Due to Fan Blade Loss,” of B777
Airplane Survivability Assessment Report Addressing FAA Issue Paper A-11(D018WI101)
assesses the effects of blade-out windmilling vibration on the flight crew. Three profiles
were consdered during these evauations, the longest (blade out to landing) having a
duration of 4.78 hours.

Essential FunctionsIncludingS ATCOM on Backup Power

One commenter (10) states that, “In the ATA/ALPA proposal, SATCOM becomes the
prime means of long-distance communication. As such, it should become an essentia load
that remains powered under al norma and emergency configurations.”

The Policy Letter requires ‘The airframe-engine combination shall be reviewed to
determine if there are any factors which would effect safe conduct of 207 minute
operations on a flight by flight exception basis as defined in (¢) of the ‘Discussion’ section
of this Policy Letter. Issues like the ones the commenter has raised may be candidates for
such a review; however, we suggest al arplanes, regardless of the number of engines, have
communications related needs and should be included in my such review.

Comment on ATA/ALPA Endine Oil Proposal

Onecommenter (10) statesthat, “The ATA/ALPA proposal concerning the engine ol
supply is unnecessary. The engine oil consumption does not significantly increase at
Maximum Continuous Thrust (MCT). The oil consumption during afour hours diversion
a MCT may in no case exceed the capacity of the engine ail tank that is designed to
support the oil consumption for one or more flights of more than 15 hours duration each.”

June 25, 1999
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As the ail consumption rates of some engines do increase during extended operation at
MCT, Boeing believes that this requirement should remain.

Comment on Cargo_Fire Suppression

Onecommenter (10) statesthat, ‘ The ATA/ALPA proposal for the cargo holdsfire
protection time does not take into account the consderable effect of the wind and below-
ISA temperature on the North Pacific routes. The proposed protection time of 222 minutes
Is insufficient to cover a diversion from the critical point to landing in 85% of the
westbound flights. In addition, because a conventiona evacuation is impossible a the
Arctic arports during the winter, a substantid safety margin must be considered between
the landing and the evacuation of the last occupant.

The ETOPS requirement for fire suppression capability 15 minutes beyond maximum
diversion authorization (in this case, 222 minutes for 207-minute ETOPS) has served the
industry well for 14 years. There is no indication that it might be inadequate. Again, we
question the need for even more fire suppresson capability when three and four-engine
arplanes have no diverson time limit, but very often have a cargo fire protection time of
195 minutes or less.

Numerical Probability Analysis

Onecommenter statesin Section 7.1 of its submittal that, “ The requirement to provide a
‘Numerical Probability Analysis(NPA)’to support a207 minute diversion, isnot
sufficiently - explicit.” Thecommenter proposes reassessing ETOPS-significant systemsfor
207 minutes, and performing “an actud flight test to confirm that continued safe flight and
landing is assured, assuming a maximum diversion time, effectively with an engine out and
on emergency or standby power.”

Definition of systems significant for ETOPS was established during the evauation of the
777 for 180-minute suitability. The 207-Minute ETOPS Policy Letter states, “Numerica
Probability Analysis (NPA) provided to support 180 minuteswill be reanalyzed to support
a207-minute diversion.” This statement addresses the issue the commenter ha?, raised.
Further, regarding a flight test, there are various ways to confirm assurance of continued
safe flight and landing, and an actua flight test may not dways be the optimum solution.

Backu ' emel

One commenter dtates that, “It would... be more helpful and necessary to require that all
essential functions or systems can be supplied with electricd power to ensure continued
safe flight and landing following any single failures or combination of fallures not shown
to be extremely improbable. This in effect requires the provison of a non-time limited
emergency power source capable of continuoudy supplying al essentid functions*’ The
commenter then offers a list of 15 “services’ requiring non-time limited emergency power.

June 25, 1998
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|t appears the commenter iS advocating the philosophy inJAA IL 20 and proposing the list
of systems contained in IL 20. The FAA and JAA are not harmonized in thisregard. It
should, however, be pointed out that the 777 does preserve essentidly full functiondity to
the flight crew on back-up power.

Juna 25, 1999
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Extract from Type Certificarion Data Sheet

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

TOO000LSE
Revison 9
BOEING
777-200Series
777-300Series
June2s,1998

TYPE CERTIFICATION DATA SHEET T00001 SE

This data sheet, which is part of Type Certificate No, T00001 SE, prescribesconditions und limitations under which the product
for which the type certificate was issued meets the airworthiness requirements of the Federal Aviation Regulations.

TypeCenificate Holder: The Boeing Company
PO Box 3707
Seattle, WA 98124-2207

11 . Model 777-300 Series (Approved May 4, 1998)

Note s. The Model 777-200 and 777-300 airplanes have been evaluated in accordance with FM Special Conditions |
Number 25-ANM-84, and found suitable for180-minute Extended Range Operations with Two-
Engine Airplanes(ETOPS) operations when operated and maintained in accordance with the following
documents. This finding does not constitute gpproval to conduct ETOPS operations.

Model 777-200

Pratt & Whitney PW4074, PW4077 and PW4077D engines: Appendix | of FM Reliability Assessment
Board (RAB) Report Number AT0003SE-T, dated May 25,1995.

Pratt & Whitney PW4090 engines: Enclosure to FM Letter Number 97- 140S-086 dated March 6, 1997.

General Electric GE90-76B engines; Appendix 1 of FAA RAB Report Number TD0303SE-T-2,
dated September 30,1996.

General Electric GE90-858 and GE90-90B engines: Enclosureto FM Letter Number
97-140S-43 dated February 5,1997.

Rolls-Royee RB211-Tren) 884-17 engines: Appendix 1 of RAB Report Number |
TDO0302SE-T, dated October 4, 1996.

Rolls-Rovce RR211-Trent 892-1 7 engines: Enclosure to FAA Letter Number |
97-1408-127, dated April 10,1997,

Model 777-300
Pratt & Whitney PW 4090 engines: Enclosurc to FM Leticr Number 98-140S-086, dated Murch 6, 1997,

Rolls-Rovee 11-Trent 892-17 engincs:  Enclosurce 10 FAA Leuter Number 97-1408-127. datzd
April 10,1997

Anplicable t0 General Electric GE-90 and Rolis-Rovce RB211-Trent 800 series engines only:

In order to comply with perugruph (f) of Special Conditions Number 25-ANM-84, Boeing must
report the failure events listed in Appendix 2 of RAB Report Number ATG003SE-T within
24 hours after deterniining that the problem hasoccurred.

JUL 28 138<S 14:43 425 237 3992 PAnE . 1S
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T00001SE 2 !

-Trent BOO serics engines only: The Rolls-Royce Trent 800 series engine
modeISapprovcd for ETOPS arc the same us those listed in this data sheet for the basic airplanc
mode. The engine model number is identified on the engine data plate under the column labeled
HARDWARE CONFIG. The applicable configuration, maintenance, and procedures (CMP) requirements
identified in this note arc based on the engine build standard identified by the highest thrust rating listed in
the column labeled TEST CERTIFIED on the engine data plate. There are rwo basic engine build standards
certified on the Mode!l 777-200 and -300 airplanes: RB211-Trent 884-17 and RB211-Trent 892-17.

Copies of the documentsreferenced in thisnote may be obtained upon request from the Manager, Seattle
Aircraft Certification Office, 1601 Lind Avenue SW, Renton, WA 98055.

PAGE. 2€
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Extract from Type Certificute Data Sheet
DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
AINM
Revisonls
BOEING
767-200 Series
767-300Series
767-300F Series
|
1, 1997 August
TYPE CERTIFICATE DATA SHEET AINM
This datasheet, which is part of Type Certificate No. AINM, prescribes conditions and limitations under which the product for
whichthe type certificate wasissued meets theairworthiness requirements of the Federal Aviation Regulations.
Type Cetificate Holder: The Boeing Company
PO Box 3707
Seantle, WA 98124
= Model 767-2 ove 3
[I’- Model 767-300 (Approved September 22, 1986
I11 - Model 767-300F (Freighter) (Approved October 12, 1995)
DATA PERTINENT TO ALL MODELS
Note 7. The type design reliability and performance of thisairplans hasbeen evaluated in accordance with FAA
Advisory Circular 120-42A and found suitable for extended range operations when configured in accordance
with Boeing Document D61 1604 “CONFIGURATION, MAINTENANCE AND PROCEDURES FOR
EXTENDED RANGE (ER) OPERATION". Thisfinding docs not constitute approval to conduct extended
range operations.
TIH DR 1Q8S 14:d44 49K 27 70?9 - PQ(‘.: -1
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1.0 Introduction

This document presents the Model 767 airplane configuration, maintenance and procedure
standards for extended range operations (ETOPS) up to 180 minutes diversion time from an
aternate airport. Upon incorporation of these standards, type design of the Mode 767 is found
to be suitable for ETOPS operation in accordance with the provisions of FAA Advisory Circular
(AC) 120-42 or AC 120-42A, as applicable. A summary of the specific airplane/engine
combinations approved for ETOPS are provided in Section 1.1 together with the type design
approved diverson time.

The standard identified in this document, by reference documentation and revision level,
establishes a minimum standard for ETOPS. Subsequent FAA approved revisions to the
reference documentation (same Service Bulletin or Letter with follow-on revison number), or
FAA approved superseding documentation (service bulletin, or letter, with later date which
addresses the same modification) may be used, but are not required. This may include subsequent
FAA approved parts (follow-on part dash numbers or follow-on replacements for parts defined in
service bulletins and letters caled out in this document).

This document cannot be the sole source of information relative to ETOPS configuration.
maintenance or operational procedures. Operators can develop aternate configuration items,
incorporation schedules, and/or procedures for any entry in this document. These modifications
would require regulatory authority approva that would be obtained via the customary approval
processes for such changes. These operator generated. regulatory agency approved, aternatives
will not normally be included in this document.

Normally the configuration, maintenance, and operating items identified in this document
should be implemented prior to the initiation of ETOPS operations. Items identified by an
asterisk (*) should be accomplished per the accomplishment date in this document. In the
absence of a date, or number of cycles, or hours, the manufacturer’s recommended schedule
should be followed. Where specific accomplishment date is given, e.g., “Incorporate at next
shop visit, no later than December 1993", the required time is relaive to the approval date of
this document. The local regulatory agency should alow the operator a reasonable period of
time after gpproval of this document to begin incorporation of these items.

Specific lists and information provided in the document include:

a. A list of ETOPS airplane operational capability items and associated reference
documentation identified by Boeing or Supplier Service Bulletins and approved equivaents.

b. A list of Maintenance Manua or Service Letter items which are non-optional for ETOPS

c. A list of Operations Manual Bulletins which are non-optiona for ETOPS

REV M D6T11604 1-0
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TS PROCEDURES

AIRPLANE FLIGHT MANUAL

SEVERE TURBULENT Al R PENETRATION

Flight through severe turbulence should be avoided, if possible.

The recommended procedures forinadvertent flight in severe
turbul ence are:

1. A rspeed

Approxi mately 270 knots bel ow 25,000 feet, or 280 knots/0.84
Mach, whichever is |ower, at 25,000 feet and above. Severe
turbulence will causel arge and often rapid variations in
indicated airspeed. DO NOT CHASE THE Al RSPEED.

2. Autothrottle - OPTI ONAL

Monitor autothrottle performance and di sconnect if
unaccept abl e.

3. Aut opi | ot - OPTI ONAL
Moni tor autopilot performance and disconnect if unacceptable.

4. Attitude (Wien flying manual ly)

Maintain wings level and the desired pitch attitude. Use the
attitude indicator as the primry instrument. In extreme
drafts, large attitude changes may occur. DO NOT USE SUDDEN
LARGE CONTROL INPUTS. After establishing the trimsetting for
penetration speed, DO NOT CHASE PI TCH TRIM

5. Atitude (Wien flying manually)
Allow altitude to vary. Large altitude variations are
possible in severe turbulence. Sacrifice altitude in order to

maintain the desired attitude and airspeed. DO NOI CEASE
ALTI TUDE.

EXTENDED RANGE OPERATI ONS

The type design reliability and performance of this airplane/engine
conbi nati on has been evaluated in accordance with 25-aNnM-84 FAA
Special Condition: "=XTENDED RANGE OPERATI ONS OF BOEI NG MODEL 777

SERI ES Al RPLANE", dated July 1, 1994, and found suitable for
extended range operations. This finding does not constitute
approval to conduct extended range operations.

Code OROO
FAA APPROVED 04-10-97 D631W001 Section 3 Page 8
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AIRPLANE FLIGHT MANUAL
NORMAL PROCEDURES

OPERATI ON I N TITCING CONDI TI ONS

Engine ignition is on (AUTO position).

The primary method of operating the wing anti-ice system isS to
operate it as ade-icing system. Ice accumulation on t he cockpit
front w ndow frames, w ndshield center post, w ndshield wiper
post, or side windows can be used as an indication of airfrane
Icing conditions and the need totunonthe wing anti-ice system

fa primary ice detection and activation systemis installed and
operative, the wing anti-ice selector maybe selected to the AUTO
position continuously inflight in [ieu of the abovenormal

procedure.
EXTENDED RANGE OPERATI ONS

The type designreliability and performance of this
airplane/engire conbination has been evaluated in accordance with
FAA Advi sory _ _

G rcular 120-42a and found suitable for extended range operations
when configured in accordance with Boeing Docunent Dé6T11604

" CONFI GURATI ON, MAI NTENANCE AND PROCEDURES FOR EXTENDED RANGE (ER]
OPERATION'.  This finding does not constitute approval toconduct
extended range oper at i ons.

AUXI LI ARY POWER UNIT

APU starts maybe attenpted atany altitude. APU may not start
above 35,000 feet.

METRI C ALTI TUDE | NDI c AT O R(if installed)

Metric altitude indicators are for reference use only and shall
not be used asthe primary means of altitude indication for flight

operatiors.
Code 0001
£AR APPROVED 05-10-90 D6T11320 Section 3.1  Ppage 15
2@/2@'d 3284 LT2t r1-9Q‘6e6T Z2T9L 298 302 ONT SS90 LMOINS - ONIZCE: &0M4
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NORMAL
. BOEING 757 PROCEDURES
— AIRPLANE FLIGHT MANUAL

NORMAL PROCEDURES

OPERATION IN ICING CONDITIONS

Engine ignition is on (AUTO position).

The primary method of operating the wing anti-ice system is to
operate it as a de-icing system. 1Ice accumulation on the cockpit
front window frames, windshield center peat, windshield wiper post,
or side windows can be used as an Indication of airframe icing
conditions and the need to turn On the wing anti-ice system.

EXTENDED RANGE OPERATIONS

The type design reliability and performance of this airplane/engine
combination has been evaluated in accordance with FAA Advisory
Circular 120-42 and found suitabl e for extended range operations
when configured ‘in accordance with Boeing Document D6T11604
“CONFIGURATION, MAINTENANCE AND PROCEDURES FOR EXTENDED RANGE (ER)
OPERATION" . This finding does not constitute approval to conduct
extended range operations.

L4
06~ 13 -85 Code 0001
FAA APPROVED D6T11320 Section 3.1 Page 15
2e/10'd 9288 91:z1 pT-92 6661 ZtaL 299 sez ONZ Sd0 LWOITd - ONIZCE: WOMd
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Shemya weather is available!!!

Sample: Weather at 2032Z Thursday | 7 June

2259 1422552 OROZOKT 1/43M FG WOOL O&/0& ARZS79 RMK SLPOSS
WR/7/ TOOS5400S5¢&

0002 162352 0B019GZAKT 1/258M -RA FO VWWOOL Q6704 AZ9P76 RME
SLPOB2 60001 70024 50000 WR// ROOOO TOO0S600S& 10067 20056
0034 1700202 O7020KT 1SM —-RA BR WWOO1 06704 AZ977 RMK SLPND
0100 1700352 07018KT 1/25M -RA FG VW00l 06/0&7/ A2977 RMK

SLPO74 WR//
SF 0129 1701152 040168KT ISM -RR BR SCTU0Q OVCOOL1 06/0¢
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0183 1701382 COR O07017KT 1SM -RA BR VWVQ0O! 06706 A2774

Q157 1704852 O701&KT 1/25M -RA FG VVOO1 06706 A2976 RMK
SLF074 WR// LAST '

1742 1717307 O0BG1¢KT 1/43M FG VVQOL 06706 AZY74L RME. SLPNQ
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1800 1717552 0S018KT (/25M FG wwoll 04/04 AZ¥76 RMK SLPOYS
&/747 S//77 WR// POQQGO TOUAFOO3Y 10056 20039

121€ 1716122 OSQISKT 1/43M FG VVQO1 04/04 AZY?77 RMK SL
SLPNO ‘

1893 171e142 COR OSULSKT 1/45M FG YVOOL1 ©4/04° AZ?77 RMK
SLPNO COR 1342 TOQIR00&Y

2004 1719552 QAQUL7KT 1/43M FG VWWO01 04704 AZY77 RMK SLPO77
WR//7 TOQ3IP00Z?
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UR014KT AFT QO .
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