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Olfice of lhe Adminislafor 800 Intfopendence Ave,, SW.
U5, Dopatlmont Washington; D,C. 20601
of Transportation ‘
Federed Avlalion
Admlnisirallon

AUG 2 § 2013

Norihiro Goto

Chalrman

Japan Transpost Safety Board
2-1-2, Kasumigaseki, Chivoda-ku
Tokyo 100-8918

Japan

Dear Chairman Goto:

This is in response fo Safety Recommendations 6,1(a), 6,1(b), 6.2(c), and 6,2(ct) issusd by the
Japan Transport Safoty Board (JTSB) fo the Federal Aviation Adiministration (IFAA) on

April 26, 2013, The JTSB issued these safely recommendations followlng its Investigation of a
MoDonuell Douglas (now Boeing) MD-11F aceident which oceurred at Navita International
Alrport on March 23, 2009, At 06:49 local time, a FedEx Corporation MD-11F, operating as
PedEx Flight 80, bounced rapeatedly while Janding on Runswvay 34L. Impact forees incurred
during the landing sequence broke the left wing which sepavated from the fuselage attach polnt,
The alreraft caught fite, rolled to the lefl, and swerved off the loft side of the runway, The
ajrorafl catne to rest inverted in a grassy area. The alvcrafl was destroyed, and both pilots
recelved fafal injutles, JTSB Safety Recommendations 6.1(a), 6.1(b), 6.2(c), and 6,2(d) were
assigned FAA control numbers 13,060, 13.061, 13,062, and 13.063 respeetively.

13,060, Although the MD-11 airplane was certificd to the requiretnent 14 CFR § 25,721 ()
under the Interpretation at the tlme of certifteation, lis deslgn would not meet the present
interpretation of the requirement sinco the design allows the possibifities of causing severe
damage to the aitplane stivcture In the failure mode under an overfoad condition wheye the
vertical load is the primary component, rosulting i the fite due to fuel spillage. As this kind of
design should not be certiffed from now on, the alrworlhiness regulation rather than the guidance
matetial should be revised to mandate the assumption of the ovetload conditioh in which the
vertical load is the primary component, -

EAA Comment, 'We have determined that revising 14 CFR § 25.721(a) and issuing the
accompanying FAA Advisory Ciroular (AC) a5 proposed will adequately ensure that fathure of
the landing gear due fo a primarily vertical overload will be considersd in the design of futnre
aitplanes, :

As noted in the JTSB accident reporl, the FAA is in the process of vevising 14 CFR § 25,721, A
Notice of Proposed Rulemaking was issued on Mareh 1, 2013, and the comnment period has since
closed. Based on the comments recoived and our plan to hatmonize with Buropean
requirements, we expeot the tule to be issued as proposed with few changes. Yihal publication is
expected by December 31, 2014,
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The proposed rule states, “The landing geear sysiem must be designed so that when it fails due to
ovetloads during takeofl and landing, the failure mode is nof likely to eause spillage of enough
fuel to constituie a five hazard. The overloads must be assumed fo act in the upward and aft
directions ju combinatlon with side loads acling inboard and outbeard,” The accompanying
FAA AC will include the statement {hat, “Failure of the landing gear due to overload should be
considered, assuming the overloads act in any reasonable combination of vertical and drag
Toads.”

BAA Safety Recommendation 13,060 remains classifled as open-aceeptable action, pending the
revistons to 14 CER § 25,721,

13,061, Heat and smoke from the fire reached the cockpit at an early stago afler the accident,
making it diffieult to initlate quick reseue adtivities from outside, In order to increase the crew
survivability, studics about ways 1o separate the flight crew compartment from lieat, smoke and
toxic gas should be made, and If there ate any effective solutions, the FAA should consider thelr
application to in-service atrplanes.

FAA Comment, The design t:cquirements addressing five safety assoolated with Class E cargo
compariments ate contained in 14 CFR §§ 25,851(a), 25.855, 25,857, and 25.858, which include
but are not limited to: ,

o Malerial standards and design considerations for cargo compartment interiors,

o Standards for the varlous classes of transport category airplane cargo comparfiments, and

e  Minimum design and certification requirementis for eargo or baggage compartment fire ox
stnoke detection systems.

Compliance with these requivements includes flight tests to demonstrate that simoke deteotion is
achieved within one minuto and to ensure {hat smoke penctration from. eargo compartinent into
occupled arens is prevented. Spesifio guidance pertaining to thoso standards s provided in

AC 25-7B, AC 25-9A, AC 25-17A, and AC 2522, '

TFreightet altplanes ave required per 14 CFR § 25.857(e)(4) to have a fire and simoke battler

© located in the forward main deck to prevent flames and smoke from entering the occupied ateas
inoluding the flight deck. The applicant for approval of this configuration must also show that
the flame bavrler mects the applicable flammabilily requirements of 14 CFR part 25 Appendix I,
Furthermore, the applicant must conduct flight tests to demonstrate that the smoke barier
performs its function during normal operation (e.g, the environmental conteol system (ECS) in
notinal made and fire mode) and for approved dispatoh configurations with hon-nosmal modes
of BCS, if requested by the applicant, Howevey, all of these requirements are predicated on an
undamaged airplane structute and operation of the ECS, We do not require that these features
continue to perforin the function i the type of post-crash scenario experienced by FedFx
Flight 80. The loads placed on the flame and smoke barcler as the airplane tombled may have
resulted in the barder losing its integvity. Similatly, the ECS would have shut dovwn and no
longer been able to provide a positive pressure differential in the flight deck to prevent smoke
Grom enfering, Once the MD-11F ECS shut down and lie aliplane stiucture was compromised, it
was 1o longer possible fo keep stoke and fire from enfering the flight deck, :




There is very little that can be done to protect aliplane ocoupants from at externally-fed fuel fire
of the magnitude enconifered by FedBk Flight 80, The latest fuselage burn-through
requirements of 14 CFR §25.856(b), issued on July 31, 2003, require that the insulation blankets
tesist bun-through for at feast five minutes, This standard assumes the alrplane is relatively
ititact and remains upright, This accident fac exceeded the certification design fequitements.
Bven under the best conditions, typical aluminum airplane constiuction cannof prevent an
extauml[y—-fed fuel five of this magmtude from enfering the fight deck or cabin for the amownt of
time that would have beon needed in this aceident,

Tor the reasons clted above, we belteve 14 CER part 25 requirements are appropriate to address a
typloal post-crash fire scenarlo, and we do not intend to revise them to address this aceident
scenatlo, The FAA has effectively addiessed the fntent of Safety Recomumendation 13,061, and
it has been classified as olosed-not adopted.

13.062. In oxder to reduce the ocourrence of MD-11 serics alrplanes' severe hatd landing and
bounce in which an overload is fransferved to the main landing gear and thelr supporting
struoture, the Boeing Company should improve the controflability aud maneuver characteristios
by improving the Longitudinal Stability Augmentation System (LSAS) functions, reducing the
Auto Ground Spoiler (AGS) deployment defay time and other possible means, Possible
improvement oti LSAS funcllons may include: a function to llmit large nose-down clovatot: input
duting touchdown phase, which is a common phenomenon in severe hard landing cases
accompanted by structural destruetlon for MD-11; and a function to asslst bounce recovery and
go-around in case of bounce, .

FAA Comment, The MD-11/11F Automatic Flight System (AFS) is an Integeal part of the
automatic and manual control systen of the aireraft, Manual override of the antomatic flight
controls and autoihiotile is always available, The ABS consists of two Flight Control Computers
{(FCCs) with integrated autopilots (AP), Flight Directors (FD), autothrottie (AT), and engine {rhn
conlols, The AES incorporates speed and flight path protective features that antomatically
ovetride the selected speed andfor flight path commands fo provent overspeed or y ndempeed
Theé AES Ineludes the followlng fealures:

LSAS with series elovator actuation;
Speed Bnvelope Limiting (autothrottle and LSAS);
Automatic Pitch Trim (autopilot and LSAS);
- Yaw Damping/Turn Coordination;
Elevator Load Feel Control;
Flap Limiting;
Automatic Ground Spotler Control;
Altitude Alert Warning (visval and aural);
Stall Watning with Stick Shaker and AufoSlat Extension;
Data for Bleoironic Instrument System (BIS) Flight Mode Annuneiation; and
Conirol Wheel Steering (CWS) with Rol! Attitude Iold,
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We belleve that 1o changes are needed in the LSAS design, The LSAS funecilon is itdegrated
with other functions in the RCC such as the Low Altitude Stability Enhancements (LASE)




funotion, Any changes to LSAS functlon may resulf in adverse effect on the functions of the
FCC and AFS. The MD-11 was originally certified and aceepted with no LSAS. LBAS with
LASE funotion was implemented on the MD-11 o make handling qualities similar enough to the
DC-10 so that & pilot’s type rating would be applloable to both models,

Regarding the AGS, Boeing reviewed ifs function and cohichuded that there is no “programmed
delay” assoeialed with spoiler deployment, However, there are inherent thme delays (millissconds)
as part of the normal function of a1l acluators and confrol systems. The amount of tlme required
between the mechanical part of the system fully deploying the gmun(! spoilers and tlic eleotrical
aciuator being energized is nof instantancons, We believe this is acceptable.

The FAA has effectively addressed the infent of Safety Reconimendation 13,062, and it has been
classified as closed-not adopted,

13.063. Tn ordeér io help pilots to conduct recovery operation from large bounces and judge the
necessity of go-around, studies should be made to iustall a visual display and an avral warning
systom which show gear touchdown status on MD-11 serles aitplanes,

FAA Comment, We support praceeding with the design and certification of a visual display
(bounce indicator), Detalled design of such device and procedures for its use must be evaluated
to ensure it will not yleld any negatlve outcome. Boeing has Initiated the design concept and
intends to certify an Off Ground Advisory System (OGAS) by Januaty 2014 as an option for the
MD-11. In May 2013, Boeing presented the OGAS information to all the MD-11 operators at
the MD-11 Oporator Pﬁght Ops conference,

FAA Safety Recommendation 13.063 retuaing classified as opon-acceptable action, pending the
projected certification of OGAS in January 2014,

If you have any questions or need additional information regarding these safety recommendations,

please contact . - (Name-and Phone Number) .
Sincerely, .- , ‘ “

. (Orlginal signed) . '
(Name)

< Dlrector, Office offAdeldent Yvestlgation
And Prevention




