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National Transportation Safety Board
Washington, D.C. 20594

Safety Recommendation

Date: February 22, 1995
In reply refer to: A-95-25 through A-95-27

Honorable David R. Hinson .
Administrator

Federal Aviation Administration
Washington, D.C. 20591

On September 8, 1994, 2 USAir Boeing 737-300, flight 427, was on a scheduled
passenger flight from Thicago, Jllinois, to Pittsburgh, Pennsylvania, Dwuring the
approach to landing, the airplane suddenly rolled to the left and pitched nuse down
until it reached a nearly vertical attitude and struck the ground near Aliquippa,
Pennsylvania. The airplane was destroyed; the 5 crewmembers and 127 pasgengers
were fatally injured. The Safety Board’s investigation of this accident is continuing,
and the probable causes have not been determined. '

On March 3, 1991, a United Airlines Boeing 737-291, flight 585, was on &
scheduled passenger fiight from Denver to Colorado Springs, Colerade As the
airplane was completirg the turn to final approach, it rolled rapidly to the right and
pitched nose down, reaching a nearly vertical attitude before it struck the ground
The airplane was destroyed; the five crewmembers and 20 passengers were fatally
injured. Inits report on this acsident, the National Transportatior. Safety Board did
not reach a determinaton of the probable cause.?

Both airplanes were equipped with a flight data recorder (FDR). In each case,
however, the FDR did not provide needed information about airplane motion and
flight control surface positions during the acéident sequence.

In the Colorade Springs accident, five parameters--altitude, airspeed, heading,
vertical acceleration, and microphone keying--were recorded by the FDR. Currently,
regulations contained in Title 14 of the Code of Federal Regulations (14 CFR) Part
121.343 require these five parameters to be recorded by FDRs on eirplanes that, like

isportation Safety Board. 1992. United Airlines flight 565, Boeing 737-291, N999UA,
termined reasons 4 miles south of Colorado Springs,
it ) 3 92/06. Wn;hinghu, DC. :
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the airplane invelved in the Colorado Springs accident, were type certificated prior
to Octoher 1, 1969, and were manufactured (received an individual certificate of
a:rwort.hmess) prior to May 26, 19892 The FDR of the airplane involved in the
Colorado Springs accident did not record (nor was it required to record) other
parameters critical to this acddent investigation; airplane pitch and roll attitude;
engine thrust values; lateral and longitudinal aceeleration: eontrol wheel position;
rudder pedal position; and control surface posxtmns, such as rudder, aileron, and
spoiler, ;

In the Aliquippa accident, the accident airplane was the same type, a Boeing
737, but the airplane’s FDR system had been retrofittéd with six additional
parameters, in anticipation of the 1995 deadline for these enhancements. However,
the additional parameters did not include information'an éockpit control position,
flight eontrol surface position, lateral acceleration, or autopilot status parameters,
which has hampered the Board's continuing aceident investigation. In a public
hearing on the accident, conducted by the Safety Board in Pittsburgh, Pennsylvania,
on January 23-27, 1995, witnesses from the FAA, mm-aﬂmannfacimers, and girlinea
agreed that additional FDR parameters would have assmted the Board in
determining the probable cause of this accideént. o

Had the airplanes involved in the Coloradn Spnngs and Aliquippa accidents
been equipped with enhanced FDRs, information from the additional parameters
would have allowed the Safety Board to quickly identify any ahnormal control surface
movements, configuration changes, or autupﬂot status changes that may have been
involved in the loss of airplane control.” Just- ag'iraportant, information from the
additional parameters would have allowed the Board to rule out certam factors 1f
warranted, and to focus its mvestlgahona on other areas o ,J T

Information from FDRs with add:honal pammetm-s suhstanhally mded the
Safety Board’s investigations of two region airhne atcdidents that occurred during
1994. The first aceident occurred on October ‘81, 1994, while an ‘American Eagle
ATR-72-210, flight, 4184, was on a schediiled ﬁnght fram Indianapolis, Indiana, to
Chicago, Dlmcus The flight had been placed in-a holding pattern over Roeelawn,
Indiana, because of weather delays at O’Hare Airport. “The flight was cleared to
remain in the bolding pattern and to descend from 10,000 t0'8,000 feet. The airplane
rolled to the right, entered a steep descent, &nd sl:rm:k the ground, all 64 passengers

oy P *; AL H

2 Part 121,843 requires that by May 28, 1995 g stypanerhﬁuudpnortoﬁdnberl,
1969, (which wonld have included the an-plenes mv%ﬁ;'.:‘dp in"the"Colorade Springs ‘and Aliquippa
acude.nts) must be equipped with FDRs that record 11 ‘parameters. The additional parameters are
longitudinal accsleration, pitch attitude, roll attitnde, eontrol eolumn or piteh eontrol surfacs position,
and thrust of each engine (fwo thrast values for.the Bosing 737). Part 121.843 also requires that
airplanes type certificated after October 1, 1969 (regardlesi of the date of manufacture) and airplanes
manufactured after May 26, 1989 (regardless of the dntg of typé certification) must be equipped with
FDRSs that record 17 parameters. Airplanes manufasturéd after October 11, 1991 (regardless of the
date of type certification) must be equipped with FDRs that record 81 parameters.

7.
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and 4 crewmembers were fatallyinjured. The Safety Board’s continuing investigation
has not yet determined the probable cause of the accident; however, information from
the enhanced FDR ensabled the Safety Board to identify, within hours after receiving
the recorder in its laboratories, the key events leading to the airplane’s departure
from controlled flight and the events durm.g 113 ﬁnal descent '

The ATR-72 was equipped with an FDR that recorded 98 parameters, mcludmg
vane angle of attack (VAQA), aileron bellerank pos:thun flap position, aileron trim
position, and sutopilot engagement status. . The FDR data ghowed that as the
airplane was descending through 9,400 feet, the wing faps began to retract and the
asirplane’s VAOA increased. As the VAOA reiched 5 dagrees the autopilot
disengaged, and within 1/4 second the ailerong deflected 1o hear maximum travel in
the right-wing-down direction. The FDR data also showed that thie rolling moment
was reversed when the VAOA was reduced to' below 8 "ﬂegrees and the ailerons
deflected in the left-wing-down direction. The right 1 rollmg momient recurred as the
VAOA again increased to 5 degrees and the aileryng deflected in 1 the right-wing-down
dlrech;n Control of’ the airplane was not resto:-ea m'héne to prevent impact with the

_groun | : N«s Liys

A ;:.-‘f":"

The data available from the ATR-72 FDB. mchaa.teﬂ 1o inveshgators that the
girplane rolled as expected in response to aileron eontrol s'urface movements and that
the aileron movements were correlated with inmases “ih the airplanes angle of
attack. As a result, the Safety Board wasiable 0. fotyis ¥ts “éfforts on’ possible
explanations for the aileron control surface movemeﬁta and,’ mthm daya of the
accident, the Board issued urgent safoty recommendations to minimize the likelihood
of slmi]ar occurrences in the future. ‘As part. of 11'.9 eonhnmng mves’agamm, the
Safety Board is also examining readouts from FDRs with'ex ‘ _parameters from
seven other ATR airplanes that have reported]y én couintered ﬂ:ght conitrol anoq:_nahes,
three of which have shown :mportant mﬂaﬂngs jo i:'he ‘seeident’ ﬂ:ght o

R '~<-,,,....sa

-._._

The second accident involving an FDR mﬂ: axpiande parameters was one in
which FDR data quickly moved the focus of the § mveshgai:on from airplane systems
to operations and human performance. On Fe bruary 1 1994, an Amancan Eagle
Saab 3408, flight 3641, was approaching Baton Rouge Loumanﬂ i a scheduled
passenger flight from Dallas/Fort Worth, Texzs. ”Asé:he mrplane descended
9,000 feet, both engines failed. The, ﬂ:ghta-ew execiited & forced landing at False
River Air Park in New Roads, Louisians, “diring Wwhich ‘ths” a:rplane sustained
substantial damage. The ﬂJght athendant""" dved ‘minkr fnjuri ’duﬁng""the
emergency evacuation. The 2 pzlot.s end 28 pas'«';’hﬁgers aboard wers not mmred.

SRR RN Ly P I

The FDR installed on the Saab 8408 3‘% %, 128 parameters FDR clata
showed that as the airplane descended. throughS,MO feet, there was'a rapid rise of
both propellers’ rotational speed well ahove the maximum sllowable revolutions per
minute, Because the FDR also was equipped to capture the positions of the engine
power levers, the Safety Board was able to determine that at the same time the
propeller speed increased, the power levers mmd from the ﬂ::ght idle gate position
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to aft of the ground idle detents. The airplane’s approved flight manual prohibits
such power lever movements while in flight. This flightcrew action explained the
propeller overspeed, which resulted in dual engine failure. “With the expanded FDR
data, the Safety Board was able to rule out alternative explanations for the propeller
overspeed, mcludmg propeller systems failuties that prev:ously had affected similar
propellers installed in another turboprop regional a:lrlmer

. The importance of FDR data ig not lmnted to mveshgataons of catastrophic
accdidents. FDR data from incidents, which are less serious but occur mors often, can
provide to investigators and the aviation oommumty critical information to help
prevent accidents involving similar eircumstances. Fo]lowmg ‘the Colorado Springs
and Aliquippa accidents, the Safety Board investigated 12 Boeing 737 incidents
involving anomalous rudder activity or uncommandéd roll oscillations. The FDRs
aboard the incddent airplanes, however, were not eqmpped to record flight control
surface positions, flight conirol inputs, or lateral accelerahon. ‘Like 79 percent of all
U.S.-registered Boeing 737s, the airplanes mvolved in “'the -incidents were
manufactured prior to May 26, 1989; consequently, they were required by current
regulations to record only the five bagic FDR parameters. ' “As a result, critical,
objective data were not available from the FDRs, and investigators had little more
than the flightcrews’ subjective recollections of these dynamc events

In contrast to the investigations of these ‘12 Boemg 737 incidents, for which
important FDR data were not available, investigations of other mmdents have been
greatly aided by the availability of enhanced recorded iriforraation. These incidents
involved airplanes equipped with a digital data bus that tmnsnnts mformahon from
many sensors to the onboard recording devmen |

On Qctober 7, 1993, a British Ajrways Boemg 74‘7-436 expenenced a nose—down
pitching moment mmed.tately after departure from London Heathrow Airport. The
captain avoided ground contact by exerting sithstantial bAck pressure on his contral
column. The incident was investigated by the United Kingdom’s Air Accidents
Investigation Branch (AATB). Of the many parameters that were avaﬂable on the
airplane’s digital data bus, recorded by a Quick Access Recorder (QAR) and available
to the FDR, several were useful in the AAIB's"investigation. "These parameters
induded the pasition of each of the four elevator ‘control surfaces, contzol column
position, radar altitude, landing gear position, and hydraulic system pressure. By
analyzing the information from the QAR, the AAIB established that "the upset was
caused by the uncommanded pitch-down movement of ’bot.h nght-mde elevators,

2 National Transportation Safety Board 1992 .Atlanhe Southeaat An-hnu, Inc ﬂ:ght 23].1
Uncontrolled collision with terrain, an Emhraer EMB-120, N270AS, anmck Georgm, Apnlﬁ 1891.
Aircraft Accident Raport NTSB/AAR/82/03. Wa.a‘mngton, DO, Znaum i s

g -,*E £ oy

‘QARs and FDRs have similar data storage eapabﬂmes. but QARs pnmanly mt.ended for air

carrier maintenance fault analysis, are not hardaned to surv,we m.sh impact and fire conditions.
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coincident with landing gear retraction.”® As a result of its investigation, the AATB
recommended that the FAA require modifications of Boemg 747 hydraulic aystems
and elevator power control units. e

Between June and August 1998, Air France Boeing 737-300 airplanes
experienced three rudder deflection anomalies. For each incident, about 208 fight
data parameters were available to the French accident mveshgahcn authority,
Bureau Fnquetes Accidents (BEA). The data were recorded oni QARs, and available
parameters induded control surface positions, flight path data, acceleration in'three
axes, yaw damper, and autopilot modes. The Safety. Board is evaluating the data
from these incidents for possible apphcabﬂ:ty to the .Ahqmpiﬁ'cr Colorado Sprmgs
accidents, . Y

The data required to be recorded on FDRs have ‘been 'based ot i:he Safety
Board’s accident investigation experience and the capacity,. of the recording devices.
Over the course of decades, many accidents mveﬂugated by ﬂ:e Board focused on
wind shear, takeoff overruns, and instances .of contralled ﬂaght into terram, fewer
accidents involved the inflight loss of lateral or d:recElonal eontrol n response, FDR
parameter requirements focused on airplane performance (stich as mrspeed altitude,
and longitudinal acceleration) rather than on flight control (stich as rudder . pogition
and trim setfings). However, the recent acciden¥s’ ‘and incidents, dmcuased ‘ghove,
have demonstrated that more information about ﬂlght control parameters should be

I'eCOI'ded by FDRS \m :‘4_.,‘ ey ,~ B g \;‘&4:‘“)!,}7.4 |-

:- aﬂ_ —ah __z... N “m\z”"t | .‘.1.:

Among the additional flight c:mtrol param.eters that arenee&ed avé pararne
that pertain to the positions of flight control mputs ~ahd control surfaéa Pﬂﬂtmﬂs
Under eurrent rules, airplanes fitted with convenhoml Hight conitrols are permitted
to record either the cockpit control input (such as eontrol mheel posihon) or the
control surface position (such as the direction and ax qﬂeron de.ﬂeéb,on), if one
can be derived from the other. But in its mv__." o 1t Boeing
accidents, the Safety Board found that in soms, failure modes ﬁlght aontfﬁﬁurface
positions could mave independently of cockprtﬂ:tght enntrél 1npu1's A]so, under * goime
conditions, additional information is needed by inyéstigatars to. ‘determine whether
the controls on the flight deck caused the mntrol su:fanes_bo Thove, Or ‘Vice versa.
Consequently, FDRs should reeord both ] i mpuis ‘apd eontrol, gr
positions.

thht control {rim mformahm, mcl 8.of trim e {0t xoll
and yaw, also has been essential during reeenf m‘aentmveshgagz 8. r-axainplg, o
the aileron and rudder trim parameters prvade&answ -

8 U.E. Department of Transport, Air Accidents Invashgahon Branch. 19'95 Raport on ﬂxs mc!dent
to Boeing 747-436, G-BNLY at London Heathrow An'port o 7 Dd:obecr 1993 Au'craﬁ An:idsnt Rspart.
1/95. London, England.
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~in the investigation of the Roselawn accident. The eirplane mvolved had previously
experienced irim anomalies; the FDR revealed none on the accdident flight.

Recent technological changes have mada feasible the acquisition and storage
of large amounts of data on FDRs. Today, even for older airplanes, many FDR
systems can record additional parameters because of unused cspacity in the flight
recording system. In terms of flight remrd:mg syatems, there are two general
categories of airplanes in the current gair carrier ﬁeet. analog a:.rplanes, and
airplanes equipped with a digital data bus S

On an analog airplane, mfomahun from remotely located data sensors (for
example, a rudder position sensor located in the tail section) is trangmitted to the
FDR via dedicated wires in an analog format, The information is then converted to
digital format in the FDR or the flight data acqmsmon umt (FDAU)

On an airplane equipped with a digital data bus mfarmaﬁon 18 transmitted
in digital format from a multitude of sensors, along & -single, high capacity
communications pathway (data bus), Information traneritted on the bus is provided
to & number of systems, including flight management computers, cockpit displays,
QARs, and FDRs. Additionsl data can readily be fed from the bus to the FDR, based
on information that is already on the bua for otlppr purposes or added fo the bus by
new Bensors. ) T

Upgrading FDRs with additionsl parameters would resultin mpmved aviation
safety. The Safaty Board aclmowledges, however, that retrofitting airplanes that are
currently operating in air carrier service would necess:tate a sig:niﬁcant monetary
investment, espema]ly for analog mrplanes ‘ o

The Safety Board obtained mformanon about fbe cost uf upgradmg FDRs on
analog airplanes from an air carrier':iradegroup and an FDR equipment
manufacturer. In a petition submitted to the ‘FAA, the "Air Transport Association
(ATA) reported that to upgrade an FDR with six adﬂmOnal parameters would require
a one-time expenditure of about $250,000 per ‘girplane “type for engineering
specifications and the development of retrofit kits.® “These one-time costs would be
spread over all of the individual a:rplanes ofeach type that are retrofitted; that is,
if there are 500 airplanes in service, the cost for basic engineering would be $500 per
airplane. Additionsal expenditures would be reqmred for labor and equipment to
upgrade each individual airplane; an ATA member survey stated that the installed
equipment cost for a mx-?a:rameber upgrade 'wou‘ld toﬁa] 'between $20,000 and $40 000
per individual airplane.  H i

§ Letter of Juns 5, 1992, to the FAA Office of General Counsél Rales Docket, from Joseph D.
Vreeman Vice President of Engineering, Maintenanee, a.nd Mataﬁel, Alr 'I‘mnspo:t Association.

7 Summarized by the FAA in its Notice of Proposed Rn.‘lemnhng on e:tanmnn of the compliance
date for installation of digital FDRs on Stage 2 an'planes Fedem] Register ('Vol. 59 No 86), p. 8573.

7.
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The Safety Board also obtained estimates of installed equipment cost to
upgrade an FDR to record the parameters listed in "Proposed Minimum FDR
Parameter Requirements for Airplanes in Service" (attachment A to this letter). The
information was provided by an FDAU manufacturer and an FDR manufacturer.

The FDAU manufacturer estimates that retrofitting an analog airplane could
cost about $20,000 to $30,000. This estimate includes about $1,000 per sdditional
parameter ($200 to $400 of which is for sensors; the remainder is for associated
wiring and labor). The FDR manufacturer eshmates that to record the parameters
listed in attachment A, many airplanes may require the iis¢ of an FDAU, which could
cost an additional $15 000 to $20,000 for each airplane not already so equipped.
Based on the various estnmaten, it appears that retrofitting an analog airplane to
;ecord the parameters listed in attachment A wuld cost between $25, 000 and

70,000,

w

. : .
iJ PR

Retrofitting an airplane equipped with an ARINC 429 dxg1tal data bus or
eqmvalent (such as the Boeing 757 and 767) to reeord as am:mmum, the parameters
listed in attachment A would be less expensive. Most wiring changes would be
confined to the electronic equipment mmpartment, and some reprngrammmg of the
digital ¥DAU would be required. All of the mrplanes would -require the addition of
flight control surface position sensors, Some ‘sirplanes that, were. manufacturad on
or before October 11, 1991, may also reqmre addmonal sensors e

RS EAR Y

.'_,vr'r,J- 1 3(

During the public hearing on the Ahqmppa aeddent a ma]or U S &ir carrier
expressed concern ahout the costs of upgrading - FDRB on the carrjer’s. fleet. - The
Safety Board recognizes that enhanced FDR capa'bﬂ.t,tsru:"' eds _tq'be gge;ghea against
the costs. However, the Board also believes that the ¢osts should he"bsﬂanced againat
the remaining useful life and revenue-egrning potenhal of an aifplane.; "Usmg an
upper-bound retroﬂt cost of $70,000 per airplane and reasona]ﬂe aasumphons ‘sbout
a:rpla.ne utilization,? the Safety Board estamat-es tﬁé msﬁ o'f mh'oﬁttmg an mrﬁlane
in current semce with an enhanced FDR to be less ﬂ:an 7¢ per passenger

The Sa.fety Board believes that publie safety outwe:ghs the 7¢-per-passenger
cost of equipping older airplanea to record more FDR: 1eters, especially if the
retrofit program 13 Kmited to airplane types’ that r_emam in produchon (including
derivative models®). According to mformahon pr\mded by the FAA to the Safety

"-r 1 ;1?;'._:-_ ‘s-

9 Assumptions are as follows: average seating mpauty of 150 pa.ssmgaﬁ 3 &eparturel per dn.y,
a 85-percent passenger load factor, and a useful life of 10 years. - Comge L :

9 Derivative models are updated versions of older sirplane types that ¢continue to use the original
FAA aircraft type certificate, Examples include the McDonnell Douglas MD-80 series, based on the
DC-9, and the Fokker F.100, based on the F-28. o
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Bo»st.r«:l,10 the U.S. register currently lists about 2,000 fransport category
airplanes (such as DC-9s, B-737s, and F-28s) that were type certificated before
October 1, 1969. These types are still in production (including derivatives, such as
MD-80s, B-737-4008, and F-100s), and most uf these a:rplanes use the analog method
of data acquigition and transmigsion.

The Safety Board believes that transport category airplanes of a type that is
gtill in production and operated under 14 CFR Parts 121, 125, or 135 should be
retrofitted with the sensors and FDAU needed to record, as a minimum, the
parameters listed in attachment A Further, these airplanes should continue to
record the FDR parameters required by current regulations applicable to each
airplane (based on its dates of certification and manufacturs). Although Boeing 727
and Lockheed 1-1011 airplanes are not currently in production, nearly 800 airplanes
of these types are expected to remain in the U.8, airline fleet by the end of the
1990s.*' Accordingly, the Safety Board believes that these airplanes should also be
retrofitted to record on FDRsg, as a m.m:mum, the parameters hsted in attachment A

To ensure that mdnudual axrplanes have a substantial useful life over which
to recoup the cost of FDR enhancement, the Safety Board believes that the retrofit
should apply only to airplanes (except for Boeing 787s, w]uch are addressed later in
thig letier) that comply with Stage 8 noise reqmrgp:xents, or that remain in gervice
after December 31, 18999, by recelving a waiver or exemption from Stage 3 noise
requirements. This eriterion would apply the FDR enhancaments only to individual
airplanes that have the 0pportu.nity to operate well into the next decade.

The Safety Board believes that the FAA should eamplete its rulemalking on
FDR enhancements by December 31, 1995, ' Further, the FAA should require all
operators of transport category a:rplanas under 14 CFR- Parts 121, 125, or 135 to
complete the FDR enhancements by January 1, 1998, Aerlanes that do not currently
comply with Stage 3 noise requirements should be retrofitted with these FDR
enhancements by January 1, 1998, or by the later date when they meet Stage 3 noise
requirements but, regardless of Stage 3 compha.nce status, no later than
Decamber 31, 1999. o

With regard to Boeing 737 mrplanes w]nch account for about 23 percent of the
U.S. air carrier fleet, the Safety Board believes that FDR enhancement is needed
sooner. Data from enhanced FDRs play a vital role in'helping to prevent accidents

107 etter of December 14, 1994, from FAA Admimst:rator Dav:d R Hin.son to Safety Board
Chairman Jim Hall. ) )

11 Derived from information in the lettar of Decembér 14, 1994, Erbm FAA Administ:atnr Hinson.

12 Apeording to 14 CFR 91.853, all airplanes will be required to meet Stage 3 noise mqmrements
by December 31, 1999, ‘ _

Y i
™
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through information they provide about incidents.’d During the pubhc hearing OII the
Aliquippa accident, the Boeing Commercial Airplane Group indicated that it had
records of 187 flight control incidents involving Boemg 737s that occurred between
1970 and 1994. Of the 187 incidents, 35 occurred in 1993 and 1994. Because the
Boemg 737 will be used for years to come, it is essential that the airplanes involved
in future incidents be equipped with enhanced FDRs. Consequently, the’ Safety
Board believes that the FAA should require that all Boeing 737 airplanes operated
under 14 CFR Parts 121 and 125, regardleas of’ Stage 3 eomphance status, be
equipped, by December 31, 1995, with FDRs that record, as 8 minimum, the
parameters required by current regulations plus the fcﬂlnmng parameters (recorded
at the samphng rates Speclﬁed in attachment A) lateral amelerahon, ﬂlght contm!

and FDAU systems As a regult, the Safety Board estithates that the cost to add
these parameters would total between $10, 000 and $20,000 per airplane

* In the ATR-72 and Saab-340B acmdents fﬁ travehng puh'hc beneﬁted from
eatlier corporate decisions by Avions de Tranapart Regional (ATR), ‘Sagh Aircraft AB,
and AMR Corporation/American Eagle to equip the an'planes th FDRs that record
more parameters than are currently reqlured by the Federal Aviation Regulations,
American Eagle also has taken the initiative to retrofit iis 19-geat, ] Bntmh Agrospace
Jetstream airplanes with enhanced FDRs. In the Safety 8 ;opinion, the
leadership role taken by these companies ahnuld be' fo!lowedby othera in the aircrafy
manufacturing and air carrier indusgtries, "Because ihe 'Board recognizes that
regulatory change is not accomplished as quickly as action taken by individual
companies, the Safety Board believes that the .operators of jransport; category -
airplanes currently in service under 14 CFR Parts, 12‘.Land 135 #hould valuntanly
modify FDRs installed on their airplanes to record, as a rainimum, the parametem
listed in attachment A plus the parameters that are mrre.nﬂy raqmred by
regilations applicable to each airplane. ,;_._';,-_._ . o ; q—m M :

Most newly manufactured airplane g us;d, m"af?_r cmuergmce é;‘e i'ouhnely
equipped with digital data buses that can-y mfemaﬁo_n ont huhdreda bf parameters

S M
e

53 PR AR 3 REEL,

13 Tn nddition to the role that euhaneed FDRdsf.agi' ; 'mmdﬁntandmﬂentmvuﬁgahons,
the data will be of great assistance to air carriers Fllght Oparations Quality Assurancs (FOQA)
programs. FOQA is a proactive, actident prevention program that involves the analysis of data
collected during normal flights, for the purpose of enhaneing the safety of fight operationa. The Safet.y
Board joins the FAA, the Department of Transportation, and many industzy. repreaentahns in
supporting the development of FOQA programs. - ;_.. - la» Y ot ey

S L1 ¥ "y " .
l-i‘.'l_-\ . b A
) : e -
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M1 otter of Decomber 14, 1994, ﬁ'om FAA Adm:mstmtnr Hmson.

A
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Also, the current state of the art in solid-state memory devices has lifted the previous
constraints on the number of parameters that FDRa can record. Consequently, the
cost of adding FDR parameters usually will be minimal if the parameters are
specified before the airplane is built. '

The Safety Board’s accident investigation experience in recent years indicates
that the FDR parameter requirements for newly manufactured airplanes need to be
expanded further. The Board believes that the required FDR parameters for newly
manufactured airplanes should include thase proposed in WUROCAR Document ED-
55'° plus additional parameters such as flight control input and surface positions.
Accordingly, the Safety Board believes that the FAA should require that all airplanes
operated under 14 CFR Parts 121, 125, or 135 (10 seata or larger) for which an
original airworthiness certificate is msued after Decamber 31, 1996, should he
equipped with FDRs that record the parameters listed in "Proposed FDR
Enhancements for Newly Manufactured Airplanes”-(attachment B to this letter).
Also, the Safety Board believes that because available technology now permits all
FDRs to record at least 25 hours of data, “all FDRs installed on'these newly
manufactured airplanes should have this recording capamtgﬁfber December 31, 1896,

Because aircraft manufacturers can react more quickly than regunlatory
requirements can be changed, the Safety Board ajgo believes that the manufacturers
should establish, for all newly manufactured axrplanes that will bs operated under
14 CFR Parts 121, 125, or 135 (10 seats or larger), a:mmmum standard for recording
- FDR parameters in accordance 'mth att.achment B SRR R

Air travelers and the air carrier mdustry mnot aﬁ'ord addmonal unresolved
accidenits, The Safety Board will continue its efforta to identify the probable cause
of the accidents at Colorado Springs and Ahqmppa, but enhaneed FDR data are
essential to help prevent future amdenfs z ' ‘"*,' o ek R
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Therefore, the National Transportatton Safety Board recommends that the
Federal Aviation Adm:mstrahon : e

Reqmre that each Boemg 737 an-plane opemﬂed under 14 CFR Parts 121

or 125 be equipped, by December 31, 1995, with a flight data recorder

system that records, 2s a minimum, the parmneters required by current

reprulations applicable to that airplans’ plus the following parameters

(recorded at the sampling rates specified in "Propo god Minimum FDR

Parameter Requirements for AerlanesmSerme')' la.teral acceleration;

flight control inputs for pitch, roll, andyaw; ‘and primary flight ontrol . -

surface positions for pitch, ro]l, and yaw {Clasa I, Urgant Achon) (A-95- -
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18 European Organisation For Civil A.mt:on Eqmpment EE‘-U'ROCAE] Hay "1960. Minimum
Operational Performance Specification For Flight Data Recorder Sysﬂems (ED-55) Paris, France.
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1

Amend, by December 31, 1995, 14 CFR 121.343, 125.225, and 135.152
to require that Boeing 727 airplanes, Lockheed L-1011 airplanes, and all
transport category airplanes operatad under 14 CFR Parts 121, 195, or
135 whose type certificate applies to airplanes still in produetion, be
equipped to record on a flight data recorder system, as & minimum, the
parameters listed in "Proposed Minimnum FDR Parameter Reguirements
for Airplanes in Service" plus any other parametars required by current
regulations applicable to each individual airplane. Specify that the
airplanes be so equipped by January 1, 1998, or by the later date when
they meet Stage 3 noise requirementa but, regardless of Stage 3
compliance status, no later than December 31, 1899. (Class IT, Priority
Action) (A-95-26)

Amend, by December 31, 1995, 14 CFR 121.343, 125.225, and 135.152
to require that all airplanes operated under 14 CFR Parts 121, 125, or
135 (10 seats or larger), for which an origins] airworthiness certificate
is received after December 31, 1996, record the parameters listed in
"Proposed FDR Enhancements for Newly Manufactured Airplanes® on
a flight data recorder having at least a 25-hour recording capacity.
(Class IT, Priority Action) (A-85-27)

Recommendations were also issued to the operators of air carrier service under
14 CFR Part 121 and commuter air carrier service under 14 CFR Part 135, and to the
manufacturers of airplanes operated under Parts 121, 125, or 135.

Chairman HALL, Vice Chairman FRANCIS, and Member EAMMERSCHMIDT
concurred in these recormmendations,

Enclogures
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Attachment A

Proposed Minimum FDR Parameter Requirements
for Airplanes in Service

Proposed Minimum Parameters;

1. Altitude
2. Airspeed L
3. Vertical acceleration L H ; }
. Heading et
. Time of each radio transmission to air traﬂic contml .
Pitch attitude S e .
. Roll attitude T
8. Longitudinal acceleration . '
9. Pitch trim position* AR TR
10. Yaw trim position** L ) A o
11. Roll trim position** Co et ~:"-. :
12, Control ¢column and pitch control surface poplgozgf‘ -
13. Control wheel and lateral control surface pomtmn"*
14. Rudder pedal and yaw control surface poszt:on**
15, Thrust of each engine o : ]
-16. Position of each thrust reverser (or eqmvalant for pmpe]ler mrplane)*
17. Trmhng edge flap or cockplt flap conh'ol pomtmn‘ '

T e

19, Grou.nd spoiler posltnonfspeed brake 'lseleéuon*; |

21. Lateral acceleration**

|
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