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The Honourable Minister

Federal Ministry of Transport and
Commanicat ions,

Alr Transport Headquarters,

14, Broad Street

Lagog .

Dear Sir,

CIVIL AIRCRAFT ACCIDENT REPORT NO. CIA 156

I have the honour to submit the report complied by
Mr. Remi Faminu of this bureau on the circumstances of
the accident involving the Concord Airlines Fairchild
Hiller FH-227R registered SN-ATL at Murtala Muhammed
Airport Ruaway 1%L, Ikeja on the 1st April. 1990.

I have the honour to be gir,

Yours Faibhfully,

K. K. . SAGDE,

Deputy Director,
Accident Investigatbion Bureau.,




AIRCRAFT DATA

Type - Falrchild Hiller
Model - B 227

Serial Number - 534

Registration - BN-ATL

Date of Construction February 1967

Manufacturer - FPairchild Republic Company
Hagerstown, Maryland 21740
U B A

Operator. =~ Concord Airiines Hig., Lbd

18 O0ld Domestic Airport
Ikaeja - Lagos

Ownar - The Operator
C of A Validity - 22 April 1890
Total Airframe Tims - 20925 hours
Engines - Twe Rolls Royce
Type - ,Daxt - 533 - 7
Serial Nos - No., 1 - 15072
Ho. 2 - 16360
Prepellers - Two Dowty Rotor Asercspace
Berial Nos . - No. 1 - DRG/323/65
Ne. 2 - DRG/191/87
Souls-cn-Board - 45
Flace of Accident = Murtala Mchammed Airport
Ikaija
Date of Accident - 1st April 1330
Time of Accident - 1055 hours UTC
Location - N.08" 34, 5%

E.003% 19,.1"




Perscnnel Data

Pilot-in-Command - Capt. Jogseph Gamra
Nationality - Wigerian

Age - 43 years

Licencea . ATPL_ MNe. 1287
Total Flying Experience - 4926 Hours

TYpe Experience - 528 Hours

First Officer - Capt Philip C. Amobi
Natiomality - Nigerian

hge 5 331 years

Licence ATPL Mo, 3083
Total Flying Experience - 3200 hours

Type Experisnce - 540 hours
Synopaia

_ The accident was notified rto the Deputy Director
Accident Investigation Bureau at his official residence
and an accldent inspecicor was dispatched to the scens
immediately.

The accident occurred on the take-off runm en the
runway 1%L, when the aircratt wag accelerated ta about
100 knots and it suddenly started to veer off the runway
centre line. A maximum left rudder pedal application
could not correct the runway pide over-run onte the right
hand sahoulder.

. The side over-run continued until the zirevafr ran
inte an undulating terraip surface of the shoulder which
shearad off the nose gear and the aircratr fuselage
impacted with the ground with an immenze momentum which
distorted the front section airframe.

! The report concludes that what was marely runway
side over-run resulted inte ap aceilent exacerbated by an
improperly maintained runway shoulder,



-

FACTUAL INFORMATION
History of flight

The flight crew arrived at the glrport =
about 0900 houwrs UTC and performed the
preflight inepection for the Sunday mid-day
Elight to Port Hareourt, After the atartug
clearance, the engines were started and rthe
alrcraft was taxied out while the crsy
performed the 'taxi check' which was found to
be normal., The Aercdrome Contrel directed that
the crew enter the runway 19L and back track
for the take-off clearance, 8o, the aircrafc
made a right hand turn into the runway Lhrough
Link-2, taxied ahead to the threshold point
where & right hand 180 degrees U-turpn was
completed to align with the ruaway centre-
line. At the take-off clearance, the throkeles
wera advanced by the flying captain, who was
the Pilet-in-command, both of them being
captaing. As the aircraft astarted te roll, the
first officer set tha power to 15000 HPEM on
both engines; and a glance at the engine
parameter indicatore ehowed khat all were in
che GREBN.

The alraspeed Indicator coming alive, the
officer called it out and ar the call of &&
knots, the flying captain transferred his left
hand from the nose wheszl steering wheel to the
control column, At cthe call of 80 knots, the
captain crogs-checked hie airspeed indicator
with hia First Officer's call-out and he was
gatigfied with cthe instrument'\s accuracy. AE
the alroraft kept accelerating to V1, which
wasg 102 knoks, it started to veer to the right
hand gide of the runway centre-line, which
instigated the captain on the control to
comment racher casauvally, "Ha! this asroplane
i8 veering to the right® and he applied left
rudder input as a corrective measure to nose
the aircraft back to the centre of ehe runway.
When maximum rudder application did not help
the situation anymere, the captain anngunced
his decision to abort take-off, and the F/O
dutifully pulled che emergency fire handles
aftar observing that the captain had retarded
the throtbtles and had selected ground fine
pitch on the propellers. By tkhis time, the
aircraft had left the paved runway onto the
gioulder. .




1.3

On the shoulder, before the spead could
dissipate, the left landing gear had run over
an uncovered runway edge light tranaformer pit
and burst number two tire; but the rall
continued until the nose gear ran into a small
depression on the undulating runway shoulder
and fractured the upper torgue link, which
made the nose gear to retract inward. The
sudden retractlen of the nose gear while the
airaoraft was still in some considerable high
forward motion made the undergide of 'the
forward fuselage to severely impact with the
ground  and  the Cockpit  cabin  suffered
structursl digtortien and massive skin
wrinkles,

The aircraft came to rest on the runway
saoulder just before the link 4R which leads
to the international terminal apran. Pagpenger
avacuation was normal and there was no injury
to pasaengsr as well as to the crew members.

The accident occurred during day light at
about 1055 heours UTC., locaticn 08Y 34.5" North
and DO3" 19,1" East; airport elevatiecn is 133
feat.

Injuries Lo persons

There was mno injury Lo any of the 40
paaezngers and 5 mombers of Lhe craw.

Damage to aircraft

Substantcial damage was done to the cockpit
cabin satructure and the forward section of
passenger Cabkin  strugture, These primary
structures are badly affectad though only skin
wrinkles were apparent to the eyes.

There wes evidence of massive skin wrinkles
and distortions at beneath and forward of =he
cockpit section, also at upder tha fuzelage
aft of the nose wheel-well and at the uppar
fugelage mid-section.

The nose landing gear was cotally
destroyed and the nose wheel oreering
mechanism was totally destroyed.

Whila the lefrt main landing gewar was not
damaged, the number twe tire on the gear was
totally destroved.

Other damage.

One runway edge light isclating transformer
wag damaged and one runway edge light was
daragad.
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1.5.1

1.5.32

1.8

1.8.1

Pargonnel Information

The Pilot-in-command {is a 43 years old
Nigerian male with a Nigerian issued Airline
Transport Pilet Licence No, 1287 valid unt®l
7th June 1950. He had his aircraft type
training in October 1989 and had accumulated
528 flying hours experience since then till
the time of the accident. He had instrument
ratings and aircraft type endoraements of DHC-
&, BAC 1-11 in addition to the type he was
flying at the time of Lhig agcident, The
captain had a total flying experience of 4,926
hourg and his medical cartificate would not
expire until 7th June 1990. Ha had regted for
about 3B hours before reporting for duty that
sunday morning, He was therefore, well
qualified to take the flight that day.

The First Officer is 33 years old, a
Nigerian male with a Nigeria issued Airline
Tranaport Pilot Licence number 3083 which was
valid wuntil 27th May 1990. His instrument
ratings was good until 92th December 1590 and
he hag PA-31, Citation 501 and Fairchild #-237
aireraft bype endorsed intoc hisg licence., The
First OFfficer had a tobal flyving emxperience of
3,200 hours, 540 of which were on the aircraft
tvpe. Hiz medigal certificate was valid until
27cth May 18%0. He wag also well rested hefore
undertaking the £light that Sunday meorning.

Alircrafi Informaticn

The aircraft was predominantly operated in
Europr where it was registered and de-
reglegcered in many countries. It held a
Belglan registration when it was acquired by
Congord  Alrlines MNigeria  Limited. The
aeroplane came under Nigerian registration on
the 22nd of March 1990 and its provisicnal
Certificste of Alrworthiness was to expire on
the 22nd of April 1990. The explanation giwven
by the FCOAA the reglgtering authority for this
previsional C of A, was to epnable the owner to
fly cthe aircraft to Nigeria before the
operators could comply with the Nigerian
Aviation Regulaticns after which full
cartificace of Airworthiness would be issued.




1.6.2

Incidantally, the asroplane was flown
into the country on the 2&th March 1990 and
crashed aeven days later - Sunday the lst of
April 1930. Mo fect was registersd in the
Aireraft Technical Loegbook  which could
indicate any inherent problem. The farryving
crew confirmed there was no technical hiteh in
the ‘absolute perfermance @f the aeroplane
during the 15 hour Eerry flight. The alvyrafe
operated in the country for a tetal Elight
time of 83 houre and 22 minutes up till Priday
Z9th March 1590 when it was pulled inte the
hanger for paint touch-up and other finale to
enable it to earn the full paeriod of a
certificate of Alrworthiness., "Hobodyt
claimed the operator, "worked on Ehe
powarplant section for any reason®. On Sunday
morning about 0900 hours UTC Ehe alrcralft was
Plished out of che hanger and put on the £light
line for passenger flying operation. But it
did not make the fliaht .

The aireraft is powered by 2 Rolls Royce Dart-
532-7 turho-prop engines. The port-board
engine is serial numbersd 16072, while the
starboard engine is numbered 16360, The former
engine ran for 3,767 hours Time Since Qvarhaul
while the latter operated for 3,130 heurse Time
Since Overhaul, They had, therefore, both
operated for more than 50% of their time
oetween overhaul periods before bhe accident .
The engine logbooks did nor have any entry to
portend inherent engine prohblems while it was
on forelan registration, or during the ferry
flight and during the short period in whiech
they had cperated in the country,

There was no indication of engine prablem
right form the gkart-up to the point when the
aircraft was accelerated Lo "just before Viv,
which was the critical decision point of a
take-off run and it is that point Lhat the
pilot makes his final decision whether o
continue with the take-off or re abort ik. The
V1 for this aervoplane is placarded to be 102
knots indicated airspeed, The asroplane had
been accelerated to about 100 knots indicakad
airspeed when the Veering tendency was £irar
apparent, The asroplane’s performance,
therefore, started to be in doubt from 100
knots indicated airspeed ag per the crew's
obaervatione.
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The weight of the aircraft on the rake
off run was within limit, and the centre-of-
gravity wouldn't have matter on this phase of
the operabtion related to the accident,

The type of Ffuel used was the JHETA-1
aviation fuel of which 7000 Ibs was on board
the aircrafcu,

Meteorological Infermation.

The lagt weather trend before the taks-
off was issued at 1030 hours UTC and was:

Wind from 210 degresa &t 11 knoks
Vigibility - 10 kilometres

Claid - 5 CUSC at 480 metrs base
Weather - Hil

OFE - 1048 HectoFascal (2%,80 Hg)
CHH = 012 HectoPascal (29,88 Hal

The aeroplane had an head wind of 11
knobts and it was made available to Ehe crew.

There was sunlight condition at the time
of aceidank

Aids te Wavigation.

Havigational aids Wera not pertinent
information to this acoident chough the visual
ground aids were oparating fully well,

Comrunicacions .,

Communication betwesn Control towsr and che
aircraft wag good,

Aerodrome Informatlon

Runway 18L is, in itself, a good runway to
take-off and land on; but the taxi-way leading
te the thresheld point through the Link-1 is
in a deploraple condition. This is the reason
why aircraft from Domeatic Aprona are
inatructed to enter the main runway and then
to back-track for the eventual take-off.
Again, large aircraft which cannot back track
eaglly are inAtructed tp cross the runway to
uge the opposite taxi way which leads to the
threshold point.

This procedure sometimes creates a long
queue of alrcraft on a very busy day and also
burns unnecessary fuel in taxing the aircraft
to the beginning of the runway in use,

.......... i —— L e T T T e




1.11
1.11,1

1.11.2

Only apout 10 percent ol Che Iunway eage
lights are functioning and there exidt on the
ghoulder, scores of open transformar pite
which sheuld have been covered at the ground
lavel., Please @ges the appendix 2ZA and B
showing few of these open pits. One of them
actually burst the number 2 Lire on ATL.

Flight Recorders
Flight Data Recorder

The flight data recorder was still at 1tcs
ingtalled leocation in the airgraft afrer the
acgident.

The tvpe fitted was a [alrchild scraton
foil recording model, which was replayed at
Lha Air Agcidents Investigation Zransh -at
Farnborough - UK, There was no problem
encountered with the readout; howsver, for no
adecquate explanation, it was noticed that on
prévinua flightae, the recorder had bBeen
reacording and stopping before touohdawn.
Informaticn retrieved wWis goand and
gatisfactory, but the calibration factor for
the FDR has not been made available Eo form
Ehe hase data for the read-out.

Cockplt Voice Recorder.

The VR too wag in a very good condicion
externally when it was recovered but when
opened up, it was found that one of the allen
gorews bolting the Ltwe halves of the crash
protection together was loose. This would only
have caused a problem if there had been fire.

When tha crash protection was removed, }E
was immediately avident that the taps wae
jammed and that some tape had becoms unapooled
within the case (see appendix No.7},

The tape, an endless loop of 30 minutes
duration, was taken from the oentre and
callected on the outside of the tape apocl.
The tape having passed the recording heads had
become tightly wound around the tape capstan
and the recording head. This tape situaticn
had actually jammed the machine from recording
the gonversatbion on this unfortunate flight.

1t was therefeore, concluded that the
recordsr would not have been running at the
time of the accident, though the recorder had
funcrioned after the asroplane was registered
as SN-ATL just couple of weeks back.
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Wreckage and Impact Information

At the final resting point of ths
wreckage the aircraft was resting on its under
side of the nose section after the noas geay
had ‘broken its upper torque-link ard the sbrut
had besn retracted up into the fuselage. 2
short distance from the point of the ground
impact, the aercplane came to rear after z
total run of 494 metres on the runway
shoulder, As it looked te ordinary cbaerver,
Ehe aireraft portrayed a miner damage to the
under noge aection only, but from asrodynamic
point of wview the airframe had bpeen kadly
distorted as evident by skin wrinkles and
dents under the cockpit cabin (appendices 314 &
3B!. The cgat of restructuring the whole
fuselage both longitudinally and laterally
could ke apbroncmical .

Hedical and Pathelegical Information

No injury to anybody was reported,

Fire

He fire outbreak,

Survival Aspecte

The impact £forces were survivable and the
PapBenger avacuation was well epoordinated
otherwise panic could make the confused
paBgengers run into coasting propellers.

Tesk and Hessarch

AC the initial stage of this accident the
airoraft portraved an indication of asymmetric
thrust. The airgraft veering toe tThe right
indicated that the right engine must ke
defective thereby causing the unbalaneed
propulsion of the aircrafk.

The right engine was therefore removed
and shipped to the facilities of Hantas and
Sussex. Aviation Limited, Dar: Engine Division
in United Kingdom. Hants and Sugsex is che
largest independent pare repair and overhaul
facility authorised by Rolle Revee engine -
the manufacturer,




1.17.1

The test cell of the No. 2 engine
confirmed that cthe Ffuel pump  overspesd
governor had been set too low, The teat run
also indicated low power output of the engine
at high tcurbine gas temperature and low engine
oll pressure was also indicated, {Appendices
i, 5, & &).

Additvional Information
The power-plant

The fairchild Hiller F27-227 airplane isg
powered by two Rolls Reyee Dart 520 Series
turbo-prop e&nginea. The operating oycle of
these engines is a4 continuous Process
congisting of air compresaicn, fuel injeccion
te Lhe compressed air, then ecxpansicn by
combugtion provide the high velnniry qas
Stream which drives turbine whasal.

The fuel injection is mater=d by the fuesl
vontrol  unit  which maintains a correct
fuel/air ratio chroughout the Bngine operating
range. The centinuous flow of fuel is supplied
by an engins-driven fuel pump which has a
variable output, The pump is provided with
CVBTEpEEd COVArnor which automatically
prevents excepsive overspeading of the engine,

The e&ngine maintenance manual, chapter
73-2 under the "RdjusEment/Test" of the fusl-
pump - Maintenance practices isguss a NOTE on
sefting the fuel pump governor, "Because of
the maximum engine speed limitation, it is net
permissible te overspead the engine to the
r.p.m at which che governor normally controls,
It is necegeary, tharefore. tn ctheck and aet
the governor at a lowsr ENgine apemsd. The
governor is then adjusted by a predetermined
amunt to obtain the final governor setting".

A getting Jigq AK-9604 or GO, 23377
instrument ig pregoribed for performing chis
"Adjustment /Test" Cperation,

11



1.17.2

Adroraft Technical Logbock

Technical logbook is a mandatory document
which must be carried on each aireraft
registered in Nigeria. The commander of guch
a:rn;aft mist enter in the technical logbeook
particulars of any defect in any parl of the
aircraft or its equipment, which is known to
him and if no puch defect ig known te him, an
entry to that effect,’

Opon the rectification of any defect
which has been entered in a tachnical logbook,
the work done for the rectification of tha
defect or any defect shall ke antered in the
technical log in such a position or manner as
to be readily identifiable with the antry of
the defect to which it iE related.

Any other works in repair of defect or
adjustment are alsc mandatory te be entered in
the aireraft technical logbook and the
rapa%rlng personnel to sign the appropriate
gection 1n the logbook for the work done.

Analysis
Preamkle

The Acaident Investigation Bureay
believea that SN-ATL's numbar 2 engine had
baen tamperad with by rhe conpany's
maintenance parsonnel.

The aircrafte waa parked in front of the
Company's hanger at the end of Friday 30th
March 1990 flight, which terminated at 183%
hourg UTC. It remalned on ground Cthroughout
Saturday 3ilst March 1990 but cthe company
ingisted cthat only minor djobe like paint
touch+up and cleaning were performed on the
aeroplane that day. On Sunday April lst 1990,
the 1045 hours, Lagos - Porbte Harcourt £light
would have been the £irst flight singe thes
aAircraft was parked on Friday night.

The bureau also believes thab Lhere had
been verbal zommupnications, betwesgn the Elight
crew and the maintenance personnel after
Friday  evening's last £light, about  the
aircraft's performance in flight but whabeyver
the complaint was, was never entered into the
ATL's tachnical Logbook. So when the same crew
arrived on Sunday morning to resume their
flight they might have had the assurance that
evarvehing waeg ok.

Investigation also drew out the fact that
on obther flighte, the aircrafe had the problem
of right band enginefs fuel Erimmer and the
pracbice within the company 1is that when a
snag develops initially, the flight crew will

12




continue te monitor the problem's parameters.
If the problem peraists the crew will then
varbally intimate the ground engineer with the
infermation, who may decide to work om it or
decide bto fly with the crew to gbserve the
problem in flight, But on this eccasion, the
crew might have discuseed the problem with a
foreign nationale engineer who had earlier
arrived with the aircrafi, He, who d4id not
understand the clandestine practice, would
have seized the ensueing free day to adijust
the fuel trimmer or the fuesl pump overspeed
governor., Obgervations by soms airport workers
remembeéred that Chey saw work being performed
on the aircraft'a engine while it wez in the
hangar.

The take-off rall.

While tGLaxing, cthe crew stated they
parformed taxi-checks and they performed pre-
take-off check when they were aligred with the
runway and ready te go. But none of these
checks galled Eor power assurance check
because it is not recommended. So there was no
means of the crew's knowing that something was
amiss.

Throttles were advanced ko max-power and
the aircraft atarted to roll, within 39
seconds the asroplane had alttained a aspeed
close to V1, But for obvious reascng, on the
attainment of 100 knots, the aircraft ptarted
Lo weer toe the right and thes veering became
progressively incorrigible by the maximum
input of rudder/vertical stabiliser's antj-
yawing moment to counter-act the right hand
runaway tendancy of the zirerafi.

The aircraft started te veer off the
runway centreline because of the asymmerric
thrust which Wil developed by the
digsimilarity between the portkoard and the
staboard engine speeds - one was running at
the maximum allowable speed of 15,000 rpm
while the other engine's speed was being
inhibited frem attaining 15,000 ¥pm, because
the fuel pump overspeed governocr had besn et
erronecusly to govern below 15,000 rpm.

Overspeed Governor

The fuel overspsed governor ig get bo
normally control the maximum engine speed,
because it 1s not permissible to overgpead the
engine to the rpm at which the QONErnor
normally governs i.e 15,000 rpm, It takes an
experience engineer and a special tool - the
ETttiﬂg jig, te adjust the governor, (Appendix
41,
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Although the air cperator denied =
tovching ar working en thfrp n:-verﬁneedng..}fvjer::-:
but this Bureay belisves that rhe gauu;nar';;
tampered with after the aireraft arrived :
Lthe country ap per cur probability statemernz,
in chapter 2.1 af this report. Again ros
Elﬂ@Lnga At the overhaul facility, whers o=
engine was put on the Lest cell as describes
ln chapter 2.4, proved thak the governor was
disturbad in many ways.

The test call run

~ For detailed analysis, the staboass
Bngine was shipped Co the World Wide reknows
Rolla Royoe Dart enging ovarhaw] =

maintenance sgpecialist Hankts and Sugsex .-
United Kingdom,

The shipped engine gerial humbared 163%&:
was reveivad in by shipping acceprance Heckiso:
of the company which Logged the followins
obgervactions againat the copditions of tlhs
enging arrival:

1. Incorrect fitment of blanking caca
at fuel pump blesd valve. (Apoendi;
5},

2 Fuel inlet shroud waa lefz off.

c Combined drain valve union wag off

d Throttle walve lever gplit @ pir

fooling casing was dislburbed.

When the engine was installed on the best o]
and ran &g regeived, Ehe: tesgt eell corew and
this hAocldent Inspector obeerved chat th
overspeed governor started Lo govern ths
engine speed ab a low sebtbing of 14,974 rpm
instead of the maximum rpm of 15,000, Ths
engine wa# then ghut down and necessary ra-
adjuscment was performed uasing the setting jic
an Ehe governor; the gecond run indicated chac
the governor, started to control the engines
speed at 15,000 rpm. At this desired speed,
the power output was 1,836 shaft Horse Power
{8HP) and the Turbine Gas Temperature (T4T)
wag B02 degrees Celsius, which was noc
acceptable to maintenance standard. The
maincenapce manual calls for 7930 degrees
Celsius TOT at this speed and power output.

Could this be the reasons why ths
engineers ocut down an the engine spoed by
reducing the governed speed of the engine 7.

14




2.5

AL another run of 15,000 rpm, we cktained
the oil inlet temperature of 120 degreas
Celsius and the flight fine pikch solenoid
energised the oil pressure at 13 pounds per
square inch ({pal). The wminimum acceptable
pressure to energise the solencid is 14 psi,

Cther tast gell ockeervations and findinggs
WETE |
i The oil and a&ir leaks fzxom Ehe
comprasesry feed pipss, which were
repaired on the cell,

2. The port aide igniter plug was worn-
out and was replaced.

. ¥ Tha hob air gate valve wags found nor
functioning. {Pleage refer £

appendix & for the detailed test
gall result).

The runway shoulder

The aircraft bas side-Tun Lthe paved
runway onto the shoulder. 5o what ? But isn't
the shoulder specified by ICAC manual ko be as
equally as gervicesble ag the runway 7
Although it is not the norm for aircraft tec
run off runway, but it is Btill ‘Rcceptable
ageurrence for a neglligible percentage of
airplane operabtions to face pome unfortunakte
incidents 1like this case on hand. ICAG
"nerodrome Design Manual® Dogumentc 9157
AN/901 part 1 provides for certain categories
of runwaye to have shoulders and stopways. The
shoulders or stopways or runway are specified
by the dogument "to be prepared or constructad
g0 ag to minimise the hazard to an airplane
running off the runway or stapway”.

The shoulders to Lagos runway 19L are
hazardous to any asroplane which have problem
of keeping the runway heading.

The runway edge light assembliecs have
been knogked off their posts; the eslegtrical
tranaformerse which power theas lightse have
been axcavated from their buried positions and
their cpen pits or holes have becoms daadly
Eraps to any aireraft rupnering onto khe
shoulder. (Please see appendices 1B, 2A & 2B).
one of such holee ripped open the No, 2 Elire
an ATL,

Degpite the faoce that the craw kad sghut
down  bthe engines before the onset to the
shoulder che acguired sgpeed of the aircraft
could net be brought te an instantansous halt.
Onfeortunately, it ceould net achisve this feat
begause the nose wheels ran inte 3 small diteh
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and fracktured the uppar Eorgue-link whic!
collapged bthe nose gear to retraction, Ths
sudden nese-gear retraction made the fuselags
forward section to impact with ground with a
devastabing foraes which digtorced Ehs
alrirame. {Appendix 3).

This junetuzre of the runway side over-run
exacerbated the incident to an accident of
total loss of hull; it is the major factor of
cauae of accident.

This Bureau believes that if the runway
ghoulder had besen malntained in accordancsa
with ICAD Moo, 9157-ANS301 Part 1, S5H-ATL will
gtill be pafe and intace on tche runway
shoulder at the final stopplng point. It coula
have been taxied or at worst, towed bagk tao
the operator's hangar.

Canclugiona

The aircraft was certified and registered in
acecordance with aviatcion regulaltions of
MHigeria.

The flight deck crew was also gualified and
gertified in accordance with the Nigerian
Civil Aviaticon Regulakions.

The Etws pilots are captainsg, trained ang
gqualified to fly the aercplane.

Whereds the aircraft had a technical logboaolk,
but the book was not fully utilised.

AL the end of the last flight prior to the one
of the accgident, the aircrafc was parked
outaide the operator's hangar and no entry waa
made into Ehe technical logbook indicating,
inherent problems,

Investigation reveals that the aircraftc had
the inherent problem of fuel brimmers on cne
of its engines, which might have been verbally
communicated to the malotenance crew,

Certain jobs were performed on the aircraft on
the felleowing day of the parking, but ths type
of jobg were not entered into logbook and the
aircraft did not fly throughout the day.

Cn the morning of the accident flighr, it is
believed that the tvpe of the Job performed
previoualy had renderead the airgraft
unairworthy; but no logbook entry to raise any
puspicion within the crew, which also was the
game team that flew the airgraft last before
the parking.

lg



3.1.10

3.1.11

3.1.12

371713

2.1.14

3,115

3.1.14

3,117

3.1.18

3.2.12

3.1.20

The flight crew unsuspectingly accepted the
aircraft, started up the engines and taxied to
the take-off position,

No pre-take-off check would have, at this
poink, revealed the inherent problem of the
Brgines.

Within 39 geconds the aircraft had acquired
the speed close to V1 hefore the asymmetric
thruat became apparent and the take-off was
aborred.

Records revaal that since the aircoraft arrived
in the country a few days prier bo ths
accident, 18 take-offs had been executed and
most of them by the pamo crew,

It is mgre than probable that the aeroplane
became unsafe to fly after it was parked and
an unrecorded jobs were performed on it,

On the wvery first attempt to take-off after
the Job, the attempt resulted inte an
ingidant .

The aircrafc left the paved runway onto the
badly maintained shoulder which exacerbated
Ehe incident into an accident,

Pogt mishap irvestigation revealed that the
cockpit voice Recorder wes not functiening
after the aircraft had operated here in the
dountey.,

Investigation also revealed that the fuel pump
overspeed governor fooclproof casing had been
disturbed befwre the engine was accepted for
test cell rupn at the H & 3 overhaul facility.

The test call run confirmed that the fuel pump
overspead governor had been sek tpp low to
achieve the maximum engine spead of 15,000
rpm .

The dissimilarity in the engines' spesd led Lo
the asymmetric thrust which made the aircrafk
veered off che runway onto the shoulder,

The undulating runway shoulder condition
inflicted substantial damage to the asroplane,
which could have, hitherto, been brought to an
aggidant - free halt,




APPENDIXK

A

Picture showing number 2 Cire was ripped out by the
opened electrical traneformer pit on the sheuldsar,

Picture showing the uncovered runway sdge lights
elactrical transformer pit which Ehrough the bire.
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APPENDIX 2

A

| Another uncovered electrical transformer plit which
dotted the langth of the runway shoulder,

B

Another poorly maintained traneformesr pin,




APPENDIX 3

The damags to tche underside noge section of SN-ATL.

B

The noge sectiop on Che ground aftar che impact,
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ROLLS-ROYCE @::‘-‘E@"T AERO ENGINE APPENDIX 4

HAIMTENANCE

1L pump - Maintain prectices (cont'd)

GOVERNOR *. =
ADJUBTING SCHEW

", GRADUATED
PLATE

[FESL T

FPuael pusp governor seatilpg jlg
Fog, 202

61 When the governcr is set Lo contrel at 14, 700
r.p.m,, plug ¢, minug 100 r.p.m. ¢lose the throttle
and stop the engine, Repositicon the pointer o
coincide with the 0 degree mark.

} Loocsen the capnut and carefully move the pointer in
a clockwige direction to the 180 degree mark. This
adjustment will set the governcr Lo control the
actual governed spesd, No attempt muet be made to
check this setting, Tighten the capnut and lock it
with 0.028 in stalnless steel wire. Ensure that the
pointer setting is not didplaced, then remove the
setting jig.

3, Reset Lhe automatic feathaering circuit breaker and

restore the electrical supply to the automabtic

feathering circuit,

41 Carry oub an engine serviceability ground run.
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APFENDIX =

ROLLS-ROYCE DART AERC ENGINE
e A INTENAKCE

Fuel pump - Maintenance practices (cont.)

(4) Fit the plain washers and pump securing locknuts.
(5] Fit: i
{al Transfer pipes to the inlet/Outlet elbow,
ib) L.P. fuel pipe (to differential pressure switch] Etc
the inlet/outlet elbow,
te) Servo and drain pipes to the pump.
{d) Ram pressure pipe clip to thes pump mounting,
{6} Insert the transfer pipes into the F.C.U, connection,
(7} PFir the bonding lead at the elbow connection,
[ B} Secure the albow to the purmp with the patacraw ang
two nuts.
(9} 8plit (cotter) pin the nuts.
[L0) Bleed the fual gystem, aee chap., 73-0.
{11) Bet thae fuel pump governor; '3. Adjustment/Teasc'.

e F

e U | J

e - {l
—CONTRAL PISTOMN I\ i
RLEED PQwT \ '

:I-.-'EHEP":ED:FF;/‘/
CONTREL P

BLE PLIAT
EED "'I:-_'I-:_L /ﬁ-’

Ba

{ PAESSLKRE
b ; : TARRING
PS:FTT“E
SECURING LTS i
: CRITLET pipE, .,
L CONNECTION
i I ' |I [ - Y -
LRkl . T
» .- — :“‘-'-l-..“ f i .‘ﬁ CWMECTIGH
e r i T o
- N . ey
DRA&IM PIPE ; P e ?..'I Ly
scitgontoA TNy
URIMG BOLTS i i
I 4 = rgwTd

Fual pump connectlon wnd blead painta
Frig, 200
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AFFENDIX 7

FIG, 10 &0 U WAL OF CRASH PROTECTION

FIG, 11 T 7f WOUND ROUND TAPE GUIDE,
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