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National Transportation Safety Board

Washington, D.C. 20594
Safety Recommendation

Date: NOV 1 4 1996
In reply refer to: A-96-121 through -123

Honorable David R. Hinson
Administrator

Federal-Aviation-Administration

Washington, D.C. 20591

On May 28, 1996, Martinair flight 631, a Boeing 767-300ER (B767), Netheriands
registration PH-MCH, made an emergency landing at Logan International Airport in
Boston, Massachusetts, after experiencing numerous electrical power system disruptions.
The flight was en route from Amsterdam to Oriando, Florida. Nearing Kennebunk, Maine,
all four primary electronic flight instrument displays went blank and the navigation system
failed, prompting the crew to declare an emergency. The airplane sustained minor
damage during the landing rollout, and none of the 201 people on board was injured.

The Safety Board is conducting the investigation of this incident in accordance with
the provisions of Annex 13 to the Convention on international Civil Aviation, and the
Netherlands Aviation Safety Board has assigned an accredited representative. Although
the investigation is continuing, the Safety Board has identified several safety issues that
it believes the Federal Aviation Administration (FAA) should address.

During the flight, the crew received indications of momentary disruptions of portions
of the electrical power system. These indications included Engine Indication and Crew
Alerting System (EICAS) messages indicating loss of the direct current (DC) power to the
navigation system, and blanking of the clock and transponder code displays. In cruise
flight, the crew observed movement of the flap/siat position indicator needles to positions
indicating an asymmetric slat deployment, although the flap/siat handle was retracted.
Later, while preparing for the emergency landing, the flap/siat handie was placed to the
“Flaps 1" position, and again the crew observed an indication of asymmetric siat
deployment, A visual check confirmed that the slats were deployed symmetrically,
however, the flightcrew elected not to move the flap/slat handie any further to eliminate
any doubt about deployment asymmetry. After consulting the flight manual, the flightcrew
determined that there was adequate runway length (10,005 feet) on runway 4R at Boston
to perform a no-flaps landing.

Upon touchdown, however, several of the systems that assist the wheel brakes in
stopping the airplane, such as the anti-skid system, thrust reversers, and ground spoilers,
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were inoperative. |n addition, the engines remained in flight idle and did not reduce thrust
to the normal ground idle setting. As a result, the landing roliout was much longer than
expected. The flightcrew applied heavy manual wheel braking and managed to stop the
airplane approximately 1,600 feet from the end of the runway. All eight main landing gear
tires defiated as a result of the heavy braking, and the airplane sustained minor damage
from a brake fire that was quickly extinguished by airport firefighters.

The investigation has revealed that the flightcrew's ability to stop the airplane was
hindered because a portion of the air/ground logic circuitry was prevented from changing
from "air" mode to "ground" mode upon touchdown. (In the "air" mode, operation of the
thrust reversers and ground spoilers is prohibited, and the engines will not reduce to
ground idle thrust.) Although this malfunction may have occurred because of the
intermittent disruptions of electrical power during the flight, the Board has yet to determine
this.

According to the Boeing Commercial Airplane Group, the EICAS system on the
B767 (as well as the B757) is not designed to provide pilots with an advance warning that
a malfunction has occurred that will prevent the air/ground logic circuitry from changing
to "ground" upon touchdown. Therefore, the flightcrew was unaware that the systems
that assist in stopping the airplane would be inoperative. Had he known, the captain
stated that a greater flap setting or a longer runway would have been considered to
increase the margin of safety for landing. In addition, examination of the landing data
available to the flightcrew revealed that no information was available that would have
allowed the captain to compute the distance required for a landing with these systems
inoperative.

The Safety Board believes that it is critical to flight safety to alert B757/767 pilots
when a maifunction has occurred that will prevent certain braking systems from operating.
In addition, pilots must be provided with the flight manual information necessary to plan
and safely execute a landing under these circumstances. Therefore, the Safety Board
believes that the FAA should require that Boeing modify the crew alerting system of the
B7577767 to include a "caution" alert to notify pilots when such a malfunction has
occurred, and modify the Operations Manual to include the necessary procedures and
data for pilots to safely execute a landing under these circumstances. Because a similar
situation may exist on other transport-category airplanes, the Safety Board believes that
the FAA should review the design of other transport-category airplanes to determine if
there are features to alert pilots of inoperative braking systems before touchdown. if not,
similar corrective actions should be taken.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Require that the Boeing Commercial Airplane Group modify the crew
alerting system of the Boeing 757/767 to include a “caution” alert to notify
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pilots when a malfunction in the air/ground logic circuitry has occurred that
will render certain braking systems inoperative upon touchdown. The alert
should also specify which systems (thrust reversers, ground spoilers, anti-
skid, etc.) will not function properly on ianding. (A-96-121)

Require that the Boeing Commercial Airplane Group modify its Boeing
7571767 Operations Manual to include a detailed emergency procedure and
the necessary data for flightcrews to execute a ianding when certain braking
systems (such as anti-skid, ground spoilers, thrust reversers, and ground
idie) will be inoperative. (A-86-122)

Review the design of transport-category airplanes other than the Boeing
7571767 to determine if there are features that notify pilots when a
maifunction in the air/ground logic circuitry has occurred that will render
certain braking systems inoperative upon touchdown. If not, incorporate the
appropriate modifications. (A-96-123)

Chairman HALL, Vice Chairman FRANCIS, and Members HAMMERSCHMIDT,

GOGLIA and BLACK concurred in these recommendations.
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Brlel of Accic (Continuody

Laxg 2
FILE. = 429 01/13/92 TEMPLE BAR. AZ TTRIRCRAET HEG. NO, N22592 TIME (LOCALY - 15:50 MST
Gecurrence? |} LOS5 OF ENGIME POWER{PARTIAL) - MECH FAILURE/MALF
Phase of Operatlon CRUISE
Findings . ’
1. - LEXHAUST SYSTEM, YURBOCHARGER - FaTiGUE
Z2. - HMAINTENANCE, OVERIAUL, - THAIHIGUATTE ~ PfiEit MATHTENAMCE PRIGOINEL
Qeeuriencel 2 LUSE OF BNGUME POWER (TOTAL) - NOH-MECITAM T CAS,
Chase of Operation DESCENY - EMERGENCY
Findings
3. ~ EMERGENCY PROCEDURE - IRITINUED - PILOT IN COMMAND
q. ~ MIRCRAFT MANUALS, PROCEDURE INFORMATION -~ INADIQUATE .
5. - IN=FLIGHT PLANNING/DEC1SION -~ IMPROPER - PILOT 1IN COMMAND '
6. = INFORMATION INSUFFICIENT ~ MANUEPACTURER
Occurrenced 3 FORCED LANDING

Fhase of Operation DESCENT -~ EMERGENCY

Oceurrenced 4 IN FLIGHT COLLISION WITH TERRAIN/WATREI
Phase of Operation MANEUVERING - TURN To LAHDING AREA (EMERGENCY!}
Findings

. ~ TERRAIN CONDITION - ROUGH/UNEVEN

The National Transportation Safety Board determines thal Lhe Probable Cause(s! of this Accldent was:
FATIGUE FAILURE OF THE TURBOCHARGER' S TURBINE SHAFT DUE 70 1NADEQUATE MAINTENANCE, AND THE PILOT'S IMPROBPER fH-FLIGHT
FLANNING/DECISION AFTER EXPERIENCING A TURBOCHARGER FATLUME ., A FACTOR RELATED 7O THR MCCIDEMT VIAS: THE LACK QF

INFORMATION IN THE PILOT: OPERATING HANDLROOK CONCERNING TUHDOCHARGHR FALLURE OR MALFUNCTLION.

Formalt Revision 7/95
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FILE . JBO 01/05/95 HURLEY, nm ALACRARY REG, yo, N3Lp TIME (LocaL) - 18: 38 MsT
-fil’fl//!j/f
Onnmﬂmmmnmu i LOSs or ENGINE moﬁmzm.mdq.}rm - MECH m.bmrczw.“\?_brw.

Phase of Operation CLIMB ~ g CRUISE

anah:mm
I, - 1 ENGIng
s - EXhausy m«m._.mz...“.:::n_..ﬁszcu.“: ~ FAT I GuR
1, - Zb:ﬁ_:mﬁ.mb?ﬁh.?Z>ch REpain - IMPROPREE o LR R EI08} ?"...,—:‘_.m._.nza.x;.“ PERS OB,

j]ll.l!.tl:!’!’l&’ri’l!s!f}l[ll!'f!:ff}f’!{c!!ixrlnl.l?:;. - e, - - e o Toteeem Ll Tt e e e e e e

Onncﬂne:nmm 2 LOSs op CONTROYL, - IN FLichy
Phase of Operation CIRCLING {1FR}

Findings
1, = AIRSPEED (vgy NOT MAINTAINED - PELOT 1n COMMARY ot
5. - STALL -~ IRADVERTENY - PlLor iy COMMAND ’

fli-!l!frfijfl!il!f.fl»’j;’r{fl}%{l{’
Onncnnmznmt 3 N Fricyr COLLISTON Wity %mxbuZ\Emﬁmz
l.;li;.#‘lrl:l.!alflnfru.rilli ———

Phase of Operatign DESCENT 1.c2002ﬁxorrmm

The National %Hmnmnonwmnuon Mman% Board anmnzhzmm that the Probabje nmcwmﬁuu of this Aealdent wWas;

THE PILOT' 5 FAILURE TO gHZ.H.JHZ ?mewmmc DURING hi SINGLE ENGINE >wmuwo>nu: Bmmmr.ﬁmzm IN AN m2>ucmmm.m2g. STALL, FACTORs WERE
A FATIGUE mmvprHHoz OF a SHAFT 1Ny THE LEFT ENGINE m_cmmonxbmmmm DUE 1n IMPROPER REPAIR BY 3>._;,z.~.mz>znm mmxwozzmr“ AND THE

Format Revigion 1/85
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Brief of p ‘nt h00:nkzﬁmau
wAllg _— o
Fwa_. NO. 717 02/22/95 SANTA ROSA, N AIRCRAFT REG. nNo, NiGOBRL TIME {LOCAL) -~ 20:30 MsT

Occurrencey ] LOss op ENGINE PONER (TOTAL} - MECHt FAILURE /MALF

Phase of Operation CLIMg - TO CRUISE

Findings

1. - 1 ENGINE
2. EXlausy m%memz..wczmon_;wnmz - Hnb:.caw.;_oébr
3. ~ EXHAUST mwm%mk.%m:mon:bzam: — UNAPPROVED papp
4. ~ FLUID, 011, - LEAK
5
&
7

1

. = FLBID, 011 - STARVATION
. ~ ENGINE >mmm3mww.ﬂ022mﬂ%m20 ROD -~ W>~rcxm.écﬁ>&
. ~ ENGINE >mmmxmrxu0m>zxn>mm — PENETRATED

Onnﬁhﬂmbnmx 2 LOoss oF ENGINE mOEmWﬁHObeu - MECH wbwbcxﬁ\3>rm
Phase of Operation DESCENT -~ EMERGENCY ,

Findings
a,. ~ ALL ENGINES
g. ~ EXHAUST mmmemguﬂcmmonmbwmmx - W>Hbcwm.@06>b
10, - mxzbcm@ummmemx.acwmon:bmomm ~ UNAPPROVED pART

Oceurrencef 3 FORCED LANDING
Phase of Operation DESCENT - EMERGENCY

Occurrencef 4 ON GROUND /WATER ENCOUNTER WITH wmmmsz\Ebﬁmm
Phase of Operation EMERGENCY DESCENT/LANDTING

Findings
11, - TERRAIN CONDITION - wocm:\czm<mz
12, - TERRAIN CONDITION - NONE SUTIPABLE

13, - LIGHT CONDITION ~ DARK NIGHT.

the Probable Cause(si of this Accident was:
ENGINE 3 ﬂcmwonmpmmmm RESULTING IN OIL STARVATION AND SUBSEQUENT FAILURE oF THE #5 CONNECTING
ROD WHICH PENETRATED THE Ombzxnbmmm AND THE FATLURE OF THE LEFT ENGINE' S TURBOCHARGER RESULTING IN THE LOSS oF POWER QN

wOﬂ:manzmm. mbﬁﬂowmﬁmwm THE LACK OF SUITABLE TERRAIN FOR THE FORCED LANDING, DARK NIGHT LigHT OOZUH%wozmm AND
URAPPROVED TURBOCHARGER PARTS,

Format Revision 7/95
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Brief of Acca! {Conl lnued)

CH1 50 S
FILE~—w, 1749 12/20/85 INDIANAPOLIS, 1IN AIRCRAFT REG. NO. N5083C TIME {LOCAL} ~ 20:30 EST
Occurrencef 1 LOSS OF ENGINE PORWER (TOTAL} - MECH FATLURE/MALE
Phase of Operation CLIMB
Findings : '

1. - EXHAUST SYSTEM, TURBOCHARGER - FATLURE

2. ~ EXHAUST 5Y5TEM, TURNOCUARGER ~ GHAPPROVED PALCE

1. - ZrMZﬁmz>znm1xﬁwcmrc\:mz>zcw>ﬁ%:xﬁ = NOT APPHOVED -~ UNEKNOWN

. ~ LUBRICATING SYSTEM, QI PRESSUNI DUMP - FORFIGN OBJECT DAMAGE
Qcourrenced 2 FORCED LANDING

Phase of Operation EMERGENCY DESCENT/LANDING

Occurrencef 3 1IN FLIGHT COLLISION WITH TERRAIN/WATER
Phase of Operation EMERGENCY LANDING

The National %HwnmﬁOMNNnHoz Safety Board determines thal the Probable Cause(s] of thls Accldent was:
the fallure of the tuzbocharger, caused by a unapproved rebuflid of the turbocharger which contalned auvtomotive parts,
Debrls from the falled turbocharger damaged the otl pump vesulting in lack of englne lubrleatlon.
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