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Human Aspects in Air Safety
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AS # purson connccted  with the regulatory
authority ol civil aviation in Tndia, my paper kes a
Bird sevesview o salely in scheduled an tiimspore:
tign in Inchia during rhe pasr two teeaddes or s,
R syslems concept,  touching some  of the
relevant Factews that afleel  safely  particalacly  the
human aspect. With rapid advance in aeronautical
seienee wnd relialed felds, accident investigation has
W cover the ennrve held with '\i'li‘.ll'f'h'llihl\ from variots
subjects, including avimtion medicine, We need the
assistince of specialisrs Hke vou ae all stages e
[ronn initiad

o1l

sluge ol recruitment o OpErations,
researel, rraining, Safety memsuncs and dnvestigution
ol aecidends, so as 1o reduce accidents and improve

salery,

Sulety in transport, particularly air transport,
depends rooa very large extenl on haman ability in
achieving acceptable degree ol salety levels It has
Leen rvepeated olten that il any one wants 100G
safe aeroplane, L should remam on gronnd. Fan
this dogs nol serve the purpose lor which @1 is
inteadedd wdz carrying men and material from one
place to another. By acceprable degree of satery
levels, I wean woe should be very clear i our minds,
how mawch o society 1s prepaved 1o spend so thar the
main imporlant  aspect travel 15 nol
burdened ase to defear the very purpose of s
fupclions, 1 am emphasising this beécause people
e rooask for owir safely ac all costs and this s nol
practicable. It must be borne in mind, tha: major
i disgsters dwing in glaring publicity and at such
emotional moments there is a very sirong urge to
succumb to public pressures immediatzly. However,
after vational  thinking in the context of  the
tiation's cconomy, a balanced reasoning enables the
Authoritics concerned Lo take o dispassiomte view
of the whole question. I am not rying 1o say that in

Vi, Vel

Indhia we have alveady  achieved the highest level
of salety in civil scheduled mir teansportation, There
are o smmber of ways of looking av the problem of
saletv i oair  wansportation sueh oas Latality e
million aivcralt  hours  Hown/number of  Lwbings;
kilometres flown, T
present the data in terms ol fatalities per million

Passenge would  preler  to
passenger kilomerres, sinee e ouwmber ol Latalities
iv o mcasure ol the diimage inficeed and the passen-
B
portation as a S¥stemn.

kilomctres s owoomeasute ol utilicy of alr trics
Fignre | shows the il
of safery level for the last twentvlive vears based on
moving average of passenger  faalities L)
million passenger kilowetes, 1 luve resorted o this
form of presentation, as in g number ol jeus we

foar

liid no accidents whatsoever and  suddenly we hal
a few faral accidents distorting the entire piciuare,
s that it wonld be rather difficulr ta arvive at a
reendl. From this fAgure, there is o clear indication

that salety levels are ymproving in India.
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Continuing  improvement in salety has  Dbeen
noticet] even in the world air transport, the number
of aireradt  accidems as such COIE
sulpstintiolly, but the Batalives end o dnoresse in

the Boper capacity jorcraft. However, the

has down
view ol
Passenger kilometes travelled sdso inocased substan.
Hally rhereby reducing the Bitalines per 100 million

prissenger kilomenics

It must Be bBorne in moed thio alter independ
eoce and oo the cody Gfuey mainly Dakoms were in
cperation in Iodie Even thougl this was a0 vory
highly relinlde wdraade compared w0 oy ather
aeralt dluving  rhal petiod, the basic design
REETRAEY fity the ability to continne the fight aleer
the failure ol an engine in any phase ol Hight was
el EJl“\'JI'-JL'lr. Ill Irtl' INFINNSFR -li][l:{l[ “““]l'l” LA
gational aids, coneepts of  mmntenance  and  ather
aspects have produced overall improvement in (ligh

satery

| PR u|:—1'1:|.:|iul;~. therve ave

ageneies ad sub systems that go together o piovide

'l.'|]‘|'1!}l:||'| “'Hin'!f
afr salety as o wlade, The aitline wanmagement, civil
design,  meteorola

v ol
andl

avianon department,  airerady
AT

IRAPCET o

gienl servives, aids,  tiaining

meeleids, nrmtenince  mwethoils,
aviation medicine, cte., have all theiy interplay so s
t providis Anally what  we vegard an wir safety in
M ranspertatian, Since over 50%), af the acoidenss
have been alrilaeted o fight crew error, there s
penerally a tendency 10 juinp 1o the conclusion that
]Jiji}1 eriar 7v the cavse of most of thes acoidents 1
wolld vather preter 1o say har e cinse of the

majority of the accidems i« due 1o human ervor s

human evor could well ocour from e fnicial
drawing hoand  stage of aircuaft or acreensine or
any syt oroany of  the  agencies  refered o
eHr T,

In this connection it would be interesting o
refer to the dala presentsd o the Issanbul Confo-
menee. of IATA based o the anabesis of aiv trans

povtanen accidents during 1962 1o 1971
ALG, aireralt design = 1545
Crew G2¢;
— Marernid,, svstem B.5 '
Sabolagr: G.5 <
Weather :
Mainlemanee 5.5 %

54

Lookimg at the above statistics, hwman element
seems la be responsibile in 80% alb che eases and thos
the commbuuon of human Lacrors other tlan crew
s quite substantial,

I'owould like 1o dite a lew i
accitlents were cawsed by Lo ceror other than
The D10 T
an example ot human failure in desigog manmfie
processes.  Fadure ol
soune  cawge deor Tatelinge
Gatlure af mnufetnrer ta o act an e Com
plamrs received  fram cpriabors and filure of FAA
to sse Advworthiness Diveetives alfter o eargo ooy
Feilure, eombined rogerher aod lead oo the serious
eatustrophe in Puris, Similar heosn Bailures were
alser mativced dn wjor ineidents cansed by taebing
bilaede Lailure o Boeing 747, Litigue Dailune of wing
support in Boeechorle FISS and many others, Many
ot ws, | rerperebier e Loee of che
Ciomer Faeesl prabiltenms ol
Prosue bnilure leading o0 major  adshaps, Ruapid
thwe feld of air cesfhe conmal has

responsibilivty o the  wir teadl
contraller. Homan dluees o chis aeen oo, e
b v mager accidents cond dresh in our menmories s
the collision of two Boeing 747% in Tenerife, Caniry
Islanpeds om Darch 27th, 1977,

exitinplos

EJ“HI CUEOE, crash An 1Maris in

turing  aml  certification
designers to design o
swalefil,

am sure, woldd

atreraft  which U
nlvancement i

phiced  enovmaons

tsfances ot
aweraly accidents caused by homen error, ather than
Pilot ervars 1 oam guoting these instances as 1 L
close asseciation with the fovestigation as an Officer
of the B & D Dircetorate of Civil Aviation, One
such, 15 the aecident to Hiper DC-S aiveradt i early
sintios, luvestivdiion hy the R & T Divectorate of
the Civil Aviation Department  diselosed that one
of the causes ol the accident was Improper fineortect
rigeing af the rudder bungee svstern. Because of che
incorrect Tigging the rudder gol inwo @ rudder lock
conglition which lul to the aceident.  'his accident
wiis, therefore, partly caused by human ceror n
maitenmoee,  Another ser af  examples tiri
accidents o two  Pushpak airoraic oo the sixlics
Perailed investigations by the & D Divecrovar
shoawedl thar the accidents were  caused by l"cllingt.‘,
twilure ol the lug to which wing rear sloee s
atrchod, Tt swas established that the latigue [aiture
was due to an undercul in the Tug at the plog
where 10 1 welded 1o the trant sieur, This could
a human et in design/ produg-

| here have heen [RETNINEN i

are

be  dingnased s

AVEATHON  AMEDNCING.



fian, Yet another instance is the spate of milighi
failures of fuel pumps on Carvavelle airoalt and
other sl in 1965, Investigation by the R & D
Divectorinre showed al this was due o sulphiding
of the silver plating on the plunger face i the fucl
pumps. The iuvestigations by the Directorare also
proved that the sulphidiog was due 1o the ROTIRTIT
pation of fuel on the one hand and on the other,
due to omission by the  engine  manubaciuters 1o
spreify saitable test for the trhine luel 1o be el
o these engines. Therefore these aecidents are an

insbanee wl homan Gailore o the systenm,

Addequate atiention has not heen paid in going
devper dnta the cieses ol pilor crror an order o
estnhlish  wlictlic tremd condd e
discerned from anulysis ol these aceidents atiribuared
i pilot cirar. In this eompedtion, 1 would like o
reler 1o the analysis of the Nanomil Transportition
Sifety Bowd which have given (he lollowing canses
for pilor crvor o USA

ANy '||':'I'I'|5H'I-|1Hl

Unprofessional arnitwde and hieliaviow |7
Visual Perception  Migjudpemen 14,
Pilor technigue piy 24
Inflight judgement or decision B
Improper operation of egquipment 6%
Uiikaewn =

An ineresting study had been undertaken by

a team ob scientists of NASA o dwell deéper int

prlat ervor aelated accidenrs from the data already
available in the avcident investigation  reports ol
NTSBE., They have enumerated as many as < pari-
metres and made o detailed computer analysis atel
have been able to obtain curtain trends in some of
the cases. This, ity opinion, a scientife approach
in essential lor o osystems sifery study Bov the systi
as 0 whele. This alse includes nevo meelicied aspecrs,

We have iu:ﬁu:lh' medlicnl tests Lov pilors gl
iy
nor sare of the estent of examinatian thar ean b
cnticd ouwr, as it woudd be reehica un[:r':l:.lil'-lhh.' S
detailed  investigntions within  the  time
Irame available. 1 owander whether medical  leeld
woull be able w provide o satistacrory answer, eith
lor pilots or for uwtragerial }JL‘I.‘\LJ[IIIL" ol APC ar
HEA e nee . Crew, as Lo ’-l‘f'l‘.- il [LII'FiI"llL'If' {h"ifi-liﬂll iH

the Airlines have thew own preflight check. |

¥ AN

tuken ot a eritieal ljl'l.{hr.' il upl:!t.lthH witich coull
wltimarely resule o oan accident,  thaugh they e
medically fin. T understad, various rests ave available
in order ta bnd our the eomdition of o person al
moments of st or alter physical exervcise. Would
thew give a clue o8 1o the i a wrong
decision taken by any ol the personnel during the
critical phase of operation # 1 leave this open w the
medical specialists here (o ponder over and snpgey
a solution, if possible, o this problem,
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