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ABSTRACT

Anireralt accident may oeeur Trom one or any combination of vist nwmber of Factors, With inere
proportion of mechanical reliability, most sceidents wee attributabde to ' Voman Failure' o ' Pilot Eevor', 1
b failure has oconrred, the whole sequence kading up to the ervor should e eaplired, The office of the
'Directorate General of Civil Aviation' (THGC A ) was approached and Court/Commitice reports maintainl
hy thisoffice were studicd. The epidemiological data collected from these accidents were analysed. Thirve
3 accidents where extrancous factors play od an important role in brining about human corors are
duseribed in this paper, In these necidents, pilot crme was assigned as the primory cause, bl other agenis
vither induced or influenced this pilot error From these sceident anulyses, itis demonsteated that so naany
interlinked factors lead Lo pilot error Direct and indivect relutionships between pilol and other visk param-
cters ave anulysed and projected as accident causative factors, Accident investigntors should explain eire-
cumsbanees ol individual aecidents and incidents in order to extract general principles to enhance air
safety. This paper cmphusises the importance of minor / major risk factors and maintains proper vigilanee
over thuse possibile contributors which bead to human errorand crash,
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he-Alr Coordinatmg Commattes {Washiig
tom T} on-aceident prevention, investiga-
non. analvsis and

mechanieal relability Improves, W icieasing
propartion of aceidents wre attribuable o human

repiort defines the an failuee o ‘Pilin Emor’. Pilor ereor s the commonest

airgraft aveident as “an occurrence during the
starting, warmng up or speration of the we which
resulls I injury W une Or more persons or in
damage W the direraft, Ir furher goes om to define
maor dnd minor aceidents differentialing them in
wrms of the seriousness of the injury and the
amount of damage,

An accident o
combination of o vast number of factors. T is

resull from one of Amiy

stgeesivd that Y of afl fatal aecidents i TS eyl
aviation invelve Taciors sther than the aircraft, As

causanve factor anocivil aviation accidenws. 1]
However, it 15 the extent af the piloterror and the
interaction with other varables, that are being
examined here. Pilot error should be detined as an
sewdent that has not been caused by weather,
mechanical failure, ATC or Biomedical Factors bt
iy by ilods failure W My the areratt appropriate] y
due v diversion of attenuon over trivia, Bilol error
15 o longer an acceptable fabel, 17 human failare
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has vecunred, the whole sequence leading ap 1o
the error shonld be explieed. Belhnes et al haod
stichied other tactors that caused Human Factor
accidents 1210 i vl Avratien,

Mlentevials sonmd sroe il

Crengrul description of e research design;
This amalytus] siady mmvolved o censg of (il
arrcralt aecident durimg the penod 1987 94 There
were 32 aecidents and 63 bncidents during  this
periad. The aios ol s study was, iy obta
with  reference 1o

relevant  onlor el

emdemodamonl profles.

Cases studied

ConrfClommaties and  Inguity reports
mamtaned by the otfice of the Directorae Gengrul
Civil Avaation were slodied. The epidemiolosical
data collected of Lhese numerous aceidenis were
analysed. Inothis study, the varous factors leading
1o pileit ervor in aircroft accidents in civil aviation
were looked jmte. However, this paper discusses
03 uccidents, where exmangous factors plaved an
impartant rale in bringing about the human enor.

Accident Summaries

The trsr aceident occurred 10 a Boeing 737
aircratt, which took off from Aurmanpshad for
Bombay on 26.4.93 at 1300 hrs, with |8 persons
om hoard [3], The aircraft taxied. entered runway,
wrned right and Dbackvacked o besinninge of
runway und commenced o rolling ke off 11 lifed
at the end of U0 1t runway and impacted with
a oy carrying cotton bales, on o high way
ruming perpendicular ouwtside the arport The
sairerall contined oy iy, with the left landing gear
liherated, went through high lension electric wire
mimmng at about 35 1 above wound Tevel wr -
distance ol 3 kmeso The Tosclage-spht inta 2 parts
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Arcel v aof varrous foceory - 80 ol

aft of wing. abin secnons af both edges cagaht
fire 55 persons comprising of 2 crew members and
33 passengers ded, Others easaped T The lel

snilyn,

Caose of this aeadent was shown as palor
error. Prlog snebated [ate rotation tollowing wiong
rotation technigues, The fuctors lewding o s

pevisdent were

) The wrrerafl wuas overboaded by more than 3

LTS

by Avrangibad airport and surroundings aee ol
propedy mntained. The runway necds 1o be
entended By o length of momimoam 3000 1

vl The mobile raffic on bead road during aircraf
operations 5 not properly reculated, and this
wireguloted  walfic s not shown i the

ubstrucnion chure.

Though, the causanve factor # par thig
avaident was pilot error, the pilat would have been
torced o backirack or inltiare rotation W commene
a rolling toke off, due o cxeesave load. Or, doe
1 shortage of runway length he was compelled
tx backtrack 1o beginmog runwiay, Had  the
Mational Adrport  Autharity of Tndia  (NAAT)
regulated mobile maffic during aireratt cperations
ar nad this wnregualated traffic shown in the
obstacle chart, thus preeparing  the  pilot [
enwergency. this accident mieht huve been prevented.

The second exumple where pilor error was
assigned as the primary cause, but other agencies
imduced or influenced this pilot e 05 the
aeerdent that occurred 1o Indian Airhines Hoeing
137 mreraft, where the aireraft crashed into the hill
near Imphal in Manipur on 16.8.9][4]. The Might
had 6 crew and 03 passengers on board. 11wy
o Jand al Emphal airport but crashed at “Thanping
Rill about WY fr below hill peak a1 oo distance of
2,19 mautical miles trom Imphal airpot.
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Crew dud et Follow apetational fTight plan,
Hu bt nit o overhesd Agattala but flew directly
e mphal. The pilie also commenced desiunt
nealy 10 mingles befose the top of  descent
prescubed in operation thght plan, The renson
for drish wus miven ax prlot not adbenng 1,
eperitivaal Myghe path and 115 [Imstrument <tedipyge
YR 1 down charn Nai realining that carly
desconn o OO0 1 and g srht for onrward
Bmaned withoue Teabng. overhead, VO seauld
RSl i s of e rederciioe and in misnlace him
v ekl perraen 1 he seguemee leading o the event

wiorldd read ke s

The weather wis absesve weather minna for [LS
Approach
The 1w utor Bescon wt 118 marker WS
[

Stanus e anog lights. of 1LY was fot

tunctming in the Connsl Tower,

Diistanece Measunng Equipment (DMLY, which
By e-located with Very Higly Frequency Omnj
Range (VOR) was not jnstulled INAAL had
Privaded the samey

= Noeyuipment for Runway Visyal Range (RVR)
wils provided. this equipment iy very vitad m
pilots: for inssrument appraach

= AT maly channel Epe recorder not trstalbed
(thourgh procured oy NAALn 1983), Since no
AT tape was availuhis, moniioring the ATC
offiesr wae difficuh

= ATCO did not have sufficient familiarisativn
with Mights and also he was not formal ly rared
by NAAL

- Neither refresher courses por proper livensing
OF ATC officers ettected,

= The atvodrnmne was @ise nor [icented:

There were no annntenance schedules  for
eround novagation. comssunication ane Pinding
aids;

6

L ————

Aberaft wis not on locatiser o e ity

Mo emergeney condition was canmnicaled by
LT

Liround  Prosiminy Warming Swatem (GPWE)
SAme an aboul noseconds [ e ek b
Wowas ot possihle W cliae (e Inll

From thus accident o s veiy ey il there
were maivy anterlinkesd Factors thiag led (6 the pila
G acerdent, Mg
uwiscrviceability of the I!umi:np_ HAsPU I aned the
mesmperenee of the AT,

ablviens s wiene fhe

o complete the narration of these leading
Fuctors, | owonld ike 1o MEHN Gies s o)
accident e changes  brought  ahou by
Momution i the cockpir and (he eriees thar
aceompdiny  these  chunges, I was Indizn
Arrhnes Arr bus 320 ajeerul that Bad & crash
landing ar Bangalore iy Fehruary o)

The aireraft Wk of from Bombay al 1159
A G0 10 290 with 146 persons on board [3]. The
Fight was uneventful nl| dew seconds prior 1o
landing. AL 1302 hrs, the airerafr sl comtacied
gonand ut Farnatuka Gaolf Assoeration in Langalore
aboul 2300 i short of runway besinming, The
adirraft wenl up in the air and dgain conracted
sround oo 'l dires gears b the 17th green.
Vuselare and the disintegrating wing flew aver the
roud near by, came TEEL on marshy areu oitside
hovadary wall of sirport. Aircraft wis destroyed
due w impact and fire, Tha fromt porticn canphy
fire snd passengers escaped throusrh rear lefl door.
However, there were 94 Fatalitics. Pindings included
the folliwing -

Weather was clear.

Lanling procedures were completed but g
drwnd altiede was not set. Aireraft was lizhtly
higher with higher speed when landing clearanee
was viven, bul came to pritper profile For approach
iy land
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Adfter the Tiest fopoet apersfl storled coming
doven bk profile. When the side stck contr
wits pulled off 1o pirch up the nose 10 arrest sink
rage, aircradl emtered alpha protection zone, talpho
Moy s achvated with side sk movement 1o Gl
bk posecion .

Alpha Tunetwsming e mesnt (e protection
against wand sheer bt pilots thooght 11 was 10
e rense the powed of engines m emergendy. Alpha
o B w sl aclivaring sy slens.

CVR (Cockpit Mosce Recondern) amd FDR
il |||_'_h[ [ ¥t Irecordery reveled thay Se=10 seconds
prioe ovihe impact, the arcraft was in proper auto
theust speed mode. Then it went o idlefopen
deseenl pwnde dnol kegvwn what the piloe did) with
wreralt altitnde [ess than 400 0, above pround

[l

Aareraft could not sustmn the heighr and
speed  because of fixed adle thrust in adlefopen
descent mode. Pilot did not realise the pravity of
thestiuation, the throtte movement was done oo
tage and the areraft erashed lhe sequence tha
led o tis pilot erréor would summarnse like this

The pilot had occupied left hand seat afier
mure et 2 monmtlis, of opérating oght aod sea
withow simulator or girerall treining,

Power awarcness s delicienl in A320 when
aule thiust 15 active

There 15 no warnang when auto thrist brines
thrust o idle,

[dléfopen  descent  mode.  which 15 an
emnergency counfiguration. is indicated in ‘green’
and not red”
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Movement of one side stick conutial 1 ol
mwellected on the other

When aum thrust % acnve, gtane thrusi

levers remove the teel of thrust lever movenent

Idlefopen descent mode emergenyy Is not
part of armglator profile traming

Inctian pelors of Hoemg P37y with basie
Auso pilet and Flight Darector System. 1t has no
Auto Theottle System. There e vaslt differenees
i the panel of bath weceafrs, any movemenr of v
comrol 1n Boeing s retlected on the other plat’s
control colwin, For conversion we A 3200 LK s
of cospilot experisnee il 10 mandaioey  rowte
checks are required. Borh prlors had anlby 28 hrs
ot simulator training, Commander of this aeralt
hiad only 68 las of co-palot trabning and only 93

oule chockas,

It could Be wrgued thal e crish could hove
happened juse 45 easily  on
cquipment In most routine lights, these ditferences
miy nol be o simificant, but 145 o the smergency
situation when setions are required W be smoolh
andd ranonal, the crew mamber will révarr o aetion

na-aneemed

sequences that are not always rélevant [6. 7 The
automaied flhight deck changes. the natwre of the
piiol's melatonstup with the meching in special
ways: The system may have bocome so complex
that the milot ¢annof understand withaut praper
waring,: how it works but believe what the screen
savs. Too often secidents are prgeon  holed under
such factors as weather’, “arrcraft failure” or “priot
ey’ It is oot swrprising  therefore, to find
aecidents  involvine  other  foclors like  powr
planning/rmiming or co-ordination,

Tl 15 uplo agcident investivalies not just o
comment on or t explain the circumstinees of
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el aey identa, bk 1o pur together information
B s iy acerdenis and incdents as possible:
F okl b eximaet general poociples. The interesting
Conlmmnien ol direet and indirect relationshps
wssewnted  rish
showlid be anulyscd  and projected  as Causalivie
fitctars, It s nol sutficsent 1o hnow what happened
and swher bop 0o the wsh of thee Haman Faclo

Bolween il and parameiens

premapr o estabhish, wli Changes in our cupcept

and pragiive o elevate air satery.

I dheplly cenudysis of incidents is a precursor

prevention o achieyve this, we mgst

1 il

foaik anter s islpme |-:dm'.u;. datu fowr rur;mrdmm'g.
Eallabirative purpises. The benetit at regulutfy
reveswing ordinm oy datae trom aecidentinedent
Fefutts by subtle bur extremely inportins for the
sillely ol wr passengers of the future. The
advanlepe. of this daw corroboraton has  the
(el e growe o the Auring indusiry and
Al con guthontes have formal duta sharing with

resey Lo worken s

A can beoseen from these acedents,
agencies  they than the pilot can play a vital role:

These o ieows Tactom must be progserly
documented sl studied as causative  faclars
learttng 1 b oereor and crushs Avcident

BE 2ATan statts it stnsy e all minerfmaior risk

—#

pardmeters an depth amd  minntaising  paopur
viptance over those possible contributss, Hiemian
fthre or pilot ciror ix an old concepl bl other
Factors, which very well result b precipimons action
that lead 1o an acoidem we more crecial for
analysis. We can then hope e practice air safety
mne elfectvely and scrve the pilots and publie
as better Aviation Medial specialists,
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