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-~ BROAD- DETAILS OF THE ACCIDENT T0 SAHARA INDIA AIRL INES
~ B=737-200 AIRCRAFT DURING THE TRAINING FLIGHT ON B8.3.94

AT IGI AIRPORT, DELHI.
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-3 :
3 _ ; REE :
4 E. Type of Operation Training Flight
ES . (Circuits and landings)
- Lg
= T : F. Fhase of Flight During the initial Climb
i )
e £ Flace of Accident fApron I1 (Internaticonsal
= B 3 : : . - Terminal) Falam Airport,
q ‘ Near EBay Np.4s.
- ,
- H. Lrew on Board 1.Capt.F,Ehurana,Instructgr
pd A Z2.Filot Trainee F.Singh
g 3.Pilot Trainee v.Mahajan
4.Pilot Traines Anshu
— - Fhurams
N Fe No.of persons Killes T owhich =P
membwe ndia
= Giriinss, 4 Fersonnsl o+
Eg : . PReroflot and 1 EBharat
o Fatroleum Contractor,
f= :
y .
i 3
r= P S i s B
e §
?
2 :
. ; =
Y . £
4 :
o 3
i
, b
= .

‘




S

’-:J-
be )
2
o)

INDEX
Part Subiect Page No.
¥. ;ntrqduction 1-12
II. Factual Information 13
1. History of Flight 13-15
2. Injury to Persons 15-16
Se Damage to aircraft 16
q, Other damage 16-18
S Personnel Information 18-38
6. Aircraft Information 3I8-44
Tis Aids to Navigation 45
8. Communications 45-434
P AERODROME information 46-50
18. Cockpit Voice Recorder 50-51
11. Universal Flight Data Recorder S51-58
(UFDR) i
12. Wreckage and Impact_lnformation 39-66
13. Medical and Pathological 66
information
14. FIRE 66—-70
15. Survival aspect 70-72
16. Test and Research L 72-79
17. Engines 79-87
lé. Additional information 87—?@
III. ISSUES INVDLVED 21
1.4 Sabotage 21-93
2. Weather conditions 93-24
Iv. VITQL ISSUES 74
1. Factual aspects 94-98

i gl ol
oy 7

-




2.

3.

Systems Failure
CVR
UFDR

Time co-relation of CVR,
UFDR and ATC- Timing.

V. CRASH POINT

VI.

VII.

EPR
FCU
Rudder Centrol Unit

DISINTEGRATION

WAKE YORTEX

VIII.CREW ERROR

IX.

X.

XI.

XII.

Experience and Training of
three trainee pilots.

Regulatory & Control functions
of DGCA, NAA & IAAI.

Approval of Capt.Khurana as
Instructor.

Conduct of Sahara
Role of DGCA
Fire Fighting Operations

A- Why the Crash -
Findings % conclusions.

B — Other findings and
Conclusions.

Recommendations

XII1I.Acknowledgements

XIV.

Al

Annexures

!
i

CYR Transcript

UFDR Data

78-99
?9-100
10e

181-1@2

183

183-104
105-110
110-111

111-1312

113

113-122

122-129

138

131-144

144-151
151-154
154-158

158

159-163

164-167

168

168-187

188-199

TRITACS Y ey g -

g ggr e

b Lo T S




200
201

Co - Relation Chart
Co - Relation Chart

E.
D.

oo N cion)

¢ B

ER T ENe - o .

o Lo S s e e



B0

3

i B

SR

3

iy

i

)

)

¥

ol

) ki

78}

3
4

%]
/e

13200 1

]
Sy

INTRODUCTION

This unfortunate Cracsh 1s different than most

of -the earlier onec since here it happened during =

{fna

by

raining flight and not during a reoular revenus  egrnp-—
ing flight.

Sahara India Airlinss thenceforth referred as
"S8ahara’) Boeing 737-20@ Aircratt (VT-S14a) on s lecal
training flight at Delhi Airport on Bth March, 1994
cr;shed at about 2.54 FM when it was in the process of
executing the sixth circuit after uneventfully complet-—
ing the fifth touch and 90 exercise. The crash result-
ed in death of ? persons of which 3 were trainee Filots
viz. Framod Singh, Vidul Mahajan and Ms.Anshy Khurana
who lost their lives at the pPrime of their youth ai
very threshold of entering the professional career as

Filots. Capt.Farveen FKEhurana the Instructor on the

illfated fiight also lost his iife,

It was the first +p.

HY

iming flight of Sabaes
for = young trainee pilots on Bosing Alrcra+t, Ik - was

also the first tlight of Capt.ihurana as ap instruactor

n

It was also the firet

n
i
i

uch crash during trsininpa +light

cperator in Indis.

Apart from the aforesaid four persons, four

Aeroflot personnel also lost their lives as a result of
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this cr;;; On acZount of the wrechkaage of +he
aircraft Floughing through the Aeroflot IL-86& Rircraft
parkesd nearby, Ore embloyes of Bharat Fetroleum 51
lost his life.

The impact of the 2Arcratt recylt

which completely destroved hoth the Aircratt, Thers

was also extensive damage te at least +two Aerobridges.

!

zome cother items on ground which were in the YiEdmik

(s

a2
7

also suffered extencive damage.

Soon after the accident, Mr.V.H,Chandna,
Director of Air Safety, was appointed to act ag Inspec-
tor of Accidents under Rule 71 of the Aircraft Rules

1937 (the Rulec). The Bevernment of India alse direct—

ed that a formal investigation of the accident pe held

b

J

as  stipulated by Fule

LI

nd appointed me to function

’

as the Court in terms of Notification dated &th  May,

1794,

P 2 g ol e e i . = Tkt i - o £ 3§ =
LOMfsdore, R.F.S. Sarchs 25 s Utdiocor

Commanding, Air Forcee Station, Faiam, Mew LDelhi, apg

Y. Thakur,

(Engineering), Indizn
firlines, MNew Pelhi, (mow General lanager
Engineeringl, Indian Airlines, Falam, were appointed +p
2ct 2= Assessors for the inve5£igation. Mr.J.S.Wazir‘5

Senior Air Safety Officer, Office of the Directnor

General of Civil Aviation, was appointed to function as

-3
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.Secretary to the Court.

In the report not only the tinding a=z to the
causes ot the accident and circumstances thereof
required to be stated but any echbservations and rFecom—
mendations which the Court mzy think fit apes also

required to be made for preservation of life and avoid-—-

ance of similar accidents in future.

On 13th May 1994, Mr.H.S.kKhola, Director
General, DBCA, along with Mr.Satinder Singh, Deputy
Director General, Mr. V.E.Chandna and Mr.J.S.Wazir met
me_and briefed me about the accident and the investiga—
tion that had been carried out upto that time. During
this bfiefing I was =al1sce iﬁformed that Cockpit Voice
Recorder (CVR) and Universal Flight Data FRecorder
" {UFDR) had been retrieved and preserved for the invee-—

‘tigation purposes.

Dn  18th Mav, 1994 the first meeting with the
Assessars was held which was also attended hy Mr.khola,
Mr.Satinder Singh and Mr.Chandna. 4 general discussion

on aircra+tt details, flying training syllabuy

if]

" Filot
training details, experisnce, profile etc. took place
and it was decided that the crash site and wreckage

would be inspected on 2@+h May, 1294,

.




1994

e On ZBth May, :
G, and aforesaid Officers and Mr.Harbans Fumar, Airport
j
' Dirsctor. visited the crash cite and inspected the
: P wreckage at Indira Gandhi Inte national Airport. Bt
crach <=ite the impact marks and other ground marks
) 7 indicating the direction of the flight at the time of
b impact weres shown and explained to us by Mr.Chandna.
5 v
: ' . He also told us broad facts about the spread of the
-~ )
g Al G S disintegrated parts of the Sahara Aircraft and how the
- e 5 said parts had hit the parked ARercfiot aircraftt and
= S A s caused the destruction and the subsequent fire. We
e i also visited Sub Fire Station II and it was explained
= _ e that the fire fighting and rescue staff from the said
3 Petd Fire Station was the first ta respond to the crash.
et ) i The wreckage of the two aircraftt placed near Interna-
s T tional Cargo Complex was also inspected.
x | .:
= S C
2l R |
- SRR (R On  23%rd May, 1594, I agzin visited the @&ir-
Pt ! port aleong with the Assesscrs to observe the function-—
Eh ; ; ing of various E-7FI7-2B@ aircratt systems relsvant for
s Hi2 5 the purposes of further investigation of the accident
; ey ; - 5 3 ; SR ! . s
— e in question. The functioning of the various aircratt
— i systems and controls nof Boeina zircratt were explained :
G| to me. The Air Traffic Control was also vasited where
g ¢ Director of Aerodrome, NGi explained the duties and .
- functicns of various personnel working in th2  Air
o Traffic Control units including the facilities and
ol 4
. i
)
2
Taeh
o, ;’
i
* ~-

b “Mﬁ“%ﬁﬂ
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equipments for recording the Air Traffic Conversations. °°°°

On 25th May, 1794, accompanied with Assessgrs
I visited the Office of DECA for hearing conversation
on - CVR. Regarding fhe horn sound in CvR Mr.Satinder
Singh explained that the Same can  be subiscted  +te

spectrum  analysis and compared with the known spectrum

p
by

of various warning sound/horns for identificatic

also inspected the UFDR and found it to be in =z damaged

]

condition. It was partly burnt.

I. was’ informed that D%rector General had
constituted a group comprising of Mr.N.M.MDDrti, As—
sistant Director from National Aeronautic Labarafory,
Group Captain Mr.C.Chandrasekharan, VEM (Retd.) of ugm
Aerospace, Mr.P.M. Ramaﬁhaﬁdra, Officiating Engineering
Manager, Air India and Mr.V.i. chandna to study various
alternatives for recovery of data from the damaged UFDR
retrieved from the accident site. On considering the
recommendations of the said Lroup ss containéd in their
report dated 13tk March, 1924 and after discussion
with Assessors, I directed that the condition of the
tape shall be seen at the Laboratory of @ir India at
Bombay and depending upor the condition of the tape it

or  worthwhile

m

will be decided, whether it was possibi
to retrieve the data in India or the UFDE was required

to be sent abroad. I further directeq that mapufar—




turer of UFDR should he informed about @y int

)

]

ntions tn

1

Bpen the Unit ip Irdia so that they may send & repre-

éé sentative in whosze presence the Upit may be opened and
data retrieved, i+ Possible. The manufacturer, howey—

=]

ks - &r, did not opt to send a representative.” " BIl tha four

- persons constituting the Group that had given the

ked report dated 13+p March, 1994 wsro directed tp pe

@g bresent at the Laboratory o+ Air India, Bombay . It was

decided that in the Laboratory of air India at Eombay,

n tirst the cover will be removed from the Casing of UFDE
and if +the tape inside chpw any sign of damage, a
decision will be taken on the spot for taking the Unit
abroad.

=

b

54

g The UFDR was opened =+ the Laboratory of Air

F

bes India at Bombay with the assistance of experts from Air

.3 g India and vsmM Aerospace, Bangalore. on opening  the

(S & .

. UFDR it was observed that electronics of the Unit had

ket i

%g heen damaoged *+o come extent hut +he Capsule cantaining

T

'S the UFDR tape apeezared o he urdamaged. 0Or the opening

by ) : : -

= of the Capsules it was found that the driving motgor was

o Jammmed and it was, therefare, replaced with a sService—

in , 2 .

i able motor. The data from th= taps was dumpsd on a

s : Sl

e casettes. I directed Mr.Chandns to take the .casettee
to vsM Aerospace, Bangalore, <o getting the pPrint out,
Fir Commodore W2s 2lso reguested to SLCompany

- Mr.Chandna. The decicion to trancfer the data was

taken after observing the satisfactor-. condition of the

kS

el

e

m
y

yoe
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capsule assembly, Tt was euplained to me that Some of

the d=zta, in the print out taken =t
Bangalore, was erratic and needed cCareful study, Bfter
discussion with the Assessors and DGCA Officers I

directed that to clarify the erratic data, firstA aﬁ

tory, Bangalore, and it is only thereafter 2 decision
Can be taken whether Al hecessary to have the ' ac—

sistance for the analysis of the data from Matipnal
Transport Safety Board, Washington or not.

I directed that public notice should he
issued in the main Newspapers, one of which should alseo

be in a vernacular language latect by 10th June, i34

requiring any person having direct or relevant
knowledge or information abougt the accident ar  the

P

causes or circumstances leading tz the s5id sccident
Or who mav or is likely to be affected by the finding
of the Court of inguiry to furnick statemsnt in writino

th an

Jt.
I
(i1}

2long _ ow tfidavit te th= o

terms of these directions the cublic potice wWas issuod
in leading newspapsrs o o S Sth June, i%ma,
To' study varicous zEpects, four different

groups were directed t5 he Conztituted, They weres:-

(29

5 Control Group.

~




2. Engine Group. o
=, Explosive Broup.
4. Fire Fighting Group.

Reference ﬁp‘ﬁhe reports ot these groups has
been maﬁe in the repert ot Inspecter of Accidents.

For taking out the UFDR data print, ths NAL,
Bangalore was visited on Z25th June, 1954. Before start
o+ the work I directed the Officers to ensure that the
tape does not suffer any damage while conducting the
replay. It was duly adhered to. The print out showsd

that some ot the data was till erratic.
Singh and Mr.Chandna were asked to carry cut the

data study.

In a meeting held on Znd Jduly,

Mr.Satinder

UFDR

1994, which

was attended by the Assessors as also by Mr.kKhels,
Mr.Satinder Singh and Mr.Chandna, 1t was explained that

somne ot the data was erratic and since we have real

the dead end of our capabilities and, thersfo

advisable to approach NTSE., USA +or anslyeis of
UFDR data. The matier wss takeﬁ up by rr.Chandna
Mr.Wazir with MNTEE and they agreed fo render ail
sistance.

The $irst pre—conference hearing was hel
12th  July. 1924 which was attended by counsel

(ay]




f} Sahara, DGCA and Naa., The repnort o+ the Inspector o
Accidents was not ready, The report was likely tgo be
&

investigating as Inspector o« Accidents of 5 recent
/E"'% . e ""“. e g E
Lﬁ accident of an Aircraft in which the Bovernor of Funiab
and his tfamily members had died. The councel weres
2
2 ) [ }
o . informed that after the submiszsimn of the report, they

could file Supplementary atfidavits and zlsg that thes

: will be informed about the date of next re-hearin
- & E 9

)

conference. .

e
LARSIA

On 15th July, 1994 during discussion at CTE

iz

Hyderabad, Capt.Shamsher Singh an Instructor of Indian

3

N
P

Airlines at the said Training Centre explained that

when a Check FPilot is firstly approved ag Instructor,

mOE

=l he has to train two batches o+ trainses successfully on
Fg simulator under supervision of an Examiner Senior
%

Instructor andg then he will take instructione on simu-—-

« iztor zlans. I¥ the Examiner 4 Serning Instrictnyr o=
; satisfied, then tke Instructor will ke 2linwed +no take
P
the trainees on actuzal aircra+t under Observation o« a
Seriior Instructor / Examinor, After the above and O Iy
s after his performance has been adjudoed Satisfattarily,
gg then alone the instructor Wwill be z1lcwed to take the
|
=0 studentes independently en  instructionral flight oh
~ aircraft and all this was z< pEr the Traininf Marming ~x
= . Indian .Airlines. Some exercises on simulator st Hyg~
[ |
: Z
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1994, Mrs.Anita Ehuranags—wife of Capﬁ.DaFV::n Ehurana
on :Dneideratic; n4 her application was granted pariic-
ipant status. In this conference I alse directed
Sahara to submit the status of compliance of AD icssusd

18935

by FAA and Boeing service letter dated 13th July

in respect of Fower Control Units. The DBCA was alseo

ctatement of training being imoarted

o

directed to file

by Indian Airlines for the training pilots before

pt
=t
12
B
t
n
*..I
wd
]
ot
[t
L
=t
i |
ul

permitting them to fly regular f1

requirements to be met before an instructor starts

imparting flying training and also state whether
exercising privileges an instructer is checked by DGCA

ore—hearing conference wWas fixed for

or not. The next

i7th October, 1974. I along with Mr.V.KE.Chandna and

Mr.J.S5.Wazir for the purpose of further analysis of

et first hand information of training

I}

UDFR data and

etc., visited UBA, UK and Frankfurt, Germzny between

23rd September, 12%4 and Bth Octcber. 1994. The UFDR

a

analyveed at MTSE, Washington, LUSA.

data was further
The Eritish Calidonian at Batwich, Lendon, U.k. whers
inipg wWwas vizited so

training pilots had simulater irain

also the Heathrow Airport to have the first hand knoy

i In Frankfurt, the

sdaoe of fire fighting cperations.
Lufthansa Centre for Training where Capt.khurana had
part of training as Iinstructor, was

fire fighting ocperations at t

i1
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1. FACTUAL INFORMATION ’
FACTUAL INFORMATION

1.1 HISTORY oOF FLIGHT

On B8.3.74, Sahara India Airlines Cperated the
(Delhi—Eangalore—Delhi) orn  B-7Z7-

The aiprce +

Uik
=T
W

W

a] departsd Delhi

at @655 hrs (IST) and returned back st 1ZZ@ H

<~ s (IST)

Aftter this flight the aircraft was to Carry out train-

ing flight. - Three pilot trainees (Mr.Framod Sinéh,

Mr.Vidul Mahzajan and Miss Anshu Khurana, alil Commercial

Filot Licence Holders) who had undergons Boeing 737

-/

simulator training at Britich Caledonia were to undergo

training on aircra+ft, which broadly Consisted o+f cir-
cuits snd landing involving I take offe and = landings

for each trainee. This +p

aining was being Stonducted =q
that pilor trainees coulg be prepared for  the sSlkfla

test (Cp 425 Check ) tor the endorsement oFf

their licencss a5 CoO-pilot ap Emeing

Capt. F.Ehurarns o DGECA SpRproved instructor

Was  to
impart the training. This was the first aSsignment of

Lapt. F.Ehuranas as an Instructss-, The flight plan

hich
included Circuits  znd landings for a5 PeEribd of twio
hours, Frior to training flight, the trew had under-

gone Fre—+flight medical chec:, The Qircraft took-nfs
at 14:132 hrs.IST and carried out 5 leftt hang Circuits

uneventfulily ¥rom,vunway 22 which included touch andg

1=
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fered fire Injuries. Also one IAAI contractor, who was

-

working in the area, suffered fire injuries. The in-

jured were taken to hospital and duly attendsd +o. The

accident occurred at 14:54 hrs. IST in the day—-light

“"Conditions.

1.2 INJURIES TO PERSONS

a. Fatal

1. Capt.P.HhQrana
24 Sh.Vidul Mahajan
X, © ShP.Binas
4, Ms.A.Khurana
e Sh.B.P.Mashi
6. Sh. Ivonov

7. Sh.Gorbachov

8. Sh.Analdi Nikolsz

P Sh.Damodran

b. Injured

1. . Sh. Bautam Chatterjee
2. Sﬁ.Ravinder

Zra Sh.Ikrar

-y
Ui

Sahara India Indian
Airlines

Sahara Indisz Indian
Rirlines

Eahara India Indian
Alrlines

L 4
Eahara India Indian
Airlines
Eharat Indian Died in
Fetroleum Safdarjang

Hospital.

Aeraoflot . Russian
Geroflot Russian
Aeroflot Russianm Died in

Safdarijang
Hospital.

Aeroflot Ruseian

Oberoi Flight Indian
Eitchen

Oberei Flight Indian
Fitchen

Obereoi Flight Indian
Kitchen




4. Sh.Chagan Lal (LA Bt

5 F

4\‘
3 -
1.3 DAMAGE_TO AIRCRAFT - o

< : Sahara India Airlines aircraft disintegrated

on impact 1nt0 a number of pieces and subjected to

extensive fire and was romplntely gestroyed.

1.4 OTHER DAMAGE

Aeroflot alrcraft was destroyed due te impact S

i

P
REEY

As the aircraft crashed in the Apron

(9

by

.damage and fire.

3 - ~aréa; the ground equipments and number of aero—bridges

were damaged. The details are as follows:

. a.. AEROFLOT IL-86 AIRCRAFT

k- -B6 aircraft, registration No.RA

R

Aeroflot

86119, was operating the fiight under call sign AFL-558

on route Singapore‘&elhi—ﬂoscow. This aircraft bhad

ceached Delhi on- 7.5.94 at 231@ bhrs.IST. All  the
passengers (273) were off—loaded and were in the Termi-
bl a*rcraft was prepared for the

3. Fiitemel o a oy Building while the

further flight. Later on when the f!lght was further

A_v_f_s
; delayed due to oil leakage 1in third engine, the passen-—

.gers were accommodated in a hotel. The necessary

R vty g vy

'repalrs were carried out and -the aircraft was refuelled

(around 55 tonnes in the wings) at 1330 hrs. IST ahd

was parked in bay no.45. The aircraft was to depart at




é‘ 1820 hrs. Ié}. The enagineers inside the 2ircraft were
o prepering the report when the accident took plare. The
; baggage and hand baggage of transit passengers and the
o

‘f targo were totally destroyed during the accident,

b AEROBRIDGES AND APRON AREA OF 1AAT.

Two Rerobridges 44 and 45 pwere damaged,

) €

Aercbridge no. 45 was extensively damaged as a result of

?ﬁ ‘*4 tire and debiis strike. Approx.25, pon sg.mtr. of apron
4 P
e area opposite to bay no.41-44 was affected and approx.
%ﬁ . 9,000 sq.mtr. of the surface wace badly damaged.
B .  EBROUND EQUIPMENT
g2
— Number o+f ground equipment of Air Indis and
[ = Indian Airlines and Oberoi Flight Services which were
kol
o) . parked on the apron area suffered fire damages. Fol-
Eﬁ (; lowing are the detail=s o+ damaged Sround equipment:
gﬁ ' OBEROI FLIGHT SERVICES
3 One Tempo traveller Mo.DDL 7@%1 - catering van.
£, 2
b4
o AIR INDIA
E§‘_ Hoa Aircraft Tow Tractor
o5
oy o ii. Ground Fower Uit
o3 “*
{% iii. Toilet Cart =
- o7
i
] :




iv.

Water Cart

INDIAN AIRLINES

v Ground Fower Unit

ii. Bulk Freight Loader (BFL?

iii. Ambassador Car

iv. One Coach and GFU partly damaged.

1.5 . PERSONNEL INFORMATION

i.5.1  Instructor
‘Name cCapt.F.FKhurana
Date of Birth/Age 112.5.1951/453

Licences Held

S.Np. Licence No. Date of

Currently Valid

-Ratings

years

Initial Issue
SPL 4298 15.7.69 -
FFL 1658 23.6.70@ -
CFL 1241 11.3.74 -
SCFL 558 23.11.82 L
ALTP 1226 16.4.85 18.5.94
COFP/RTR 2744 i8.1.72 17.1.95
FRTO 1782 51.1.73 18.5.94

ssued on 6.11.7%9 on
aircraft & 26.3.8B3

nstrument Rating No.s630

HE -

on B-

Date of last-IRC/LR/RC

carried out:

Rating Check) 5.6.93

18

LR

=x
&

=
%

42

D

IRC({Instrument
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Type of Aircraft Flown
Date of Endorsement

as Pilot—in—-Command{FIC)
Co-Pilot ~

Flying Experience

Total Flying Experience
Total Experience as FIC
Total Experience as FIC
on Type
In last F@® Davs
In last 7 Days

: Tetal Heurs

(Licence Renewal Check} ™ & hmesisenies

%1.12.935.

RC (Route Check) 8.10.9%.
:DHC-1, Pushpak,H5-742 and “
B-737.

:Aaircraft FIC Co—pilot * .
:DHC-1 .5 74

Fushpak L5378« ..

H5-748 3.7.84 6.11.79

B—737 29.6.88 21.4.83 ] i

17263 .20 Hrs.
:4540.20 Hrs.
:2821.2@ Hrs.

:1238.10 Hrs.
:26.20 Hrs.

Date
1.3.54
h.”.,4
1 94
4 ?4
S5 94
7.3.94°
In last 24 Hrs.

CHECK PILOT / INSTRUCTOR APPROVALS.

24.18 Hres.
@=.50 Hrs.
05.20 Hrs.
23.580 Hre=.
05.28 Hrs.
PRZ.50 Hrs.

Approved as Check

a)

L,

Airlines in 1992, vide

7.4.392. However,

ent/

‘Filot’'s Assessm

utilised as a Check Filot on B-737 aircraft

service with Indian Airlines.

Filct on

Capt.

‘Traini

-—raft for Indian

21ra

B—73Z7
DGCA letter No.B. 1.,_.L(1) datmd
Khurana did neot undergo CHECH
zsuch was negver

ng arnd as

while in

17
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b)

c)

Details of_Capt.khurana experience in M/s.East West

Airlines was as follows:

Date of Joining : July 199z

May 1923

Date of Leaving Gt - e

556.55 Hrs. (Appro. )

Total Flying Experience

in Eas. West

M/s.East West vide their letter dated 92.11.972 had
reguested DGCA for appointment Capt.P.Khurana as Check
Filot along with their other pilots. However, DGCa had
not approved Capt.kKhurana as Check Pilot probably
keeping in view the number of Check Filots to be

approved in the organisation.

/
Details of Capt.khurana’s experience in M/s.Modiluft

was as follows:

Date of Joining : May 1993

2.11.1993

Date of Leaving

166 Hrs. (Approx. )

Total Flying Experience

in Modilu+ft

Modiluf+ had requested to DGCA vide their letter dated

19.8.172%Z% for approval of Capt.F.Khurana as  Instructor

and it was certified that he is meeting various

clauses/requirements of AIC 7 of 199a. DGCA, however,

= [

o
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principles of flight crew

approved Capt.p.kKhurana as Check Filot on B 757 £t

Mediluft vide DGCA letter Ne.8-47-23— (171) dated

Capt.F.Kling, Director Flight Crew Training, Lufthansa
German Airlines in  his Filpt e Praficiency- Report
(Transition Training) in respect of Capt.P.khurana made

the following observatione:

Capt.Khurana’'s knuwledge and understanding of technical

systems and procedures is excellent.

Phase 1 (acting as Pilot Flying)

His aircraft handling in all given situations {normal
and abnormal) is good. Crew coordination and crew

resource management is timely and adequate,

Phase 2 (acting as PiIot—not-Flyiﬁq/Instructor);

“

Capt.Khurana’'s caorrective action, Just verbally or  +no-

the extent that he taiec

training flight iz at ne imes in izcpardy,

Due to his performance, I recommend that Capt.Khurana

is trained as Instructor pilot.

According to Modiluft regulations, this training is as’




follows: v

a)l Simulator student training under supervision, Py
b} Route check on right hand seat, and
&) iine student training under supervision.

Modiiuft wvide ‘their letter dated 29.18.1993 had re-

quested DBCA for approval of Capt.Khurana as Instructer

on B-737 aircraft on the bacics of following training

which he underwent in India and at Lufthansa Flight

crew training centre:

IN _INDIA:
i) Flying training with Lufthansa Examiner at Nagpur
on 23.9.1993 which included 7 touch and go with three

overshoots covering ' abnormal simulated faults and

circuits/landings.

ii) ﬁoute check during day from right hand side with~fiw

Lufthansa Examiner on B.1@.19%3.

jii) Route check by night from right hand side with

A

—
]

Lufthansa Examiner on 25.7.199.

L




IN FRANKFURT, GERMANY ( AT LUFTHANSA FLIGHT CREW TRAIN-

-

ING CENTRE):

53 =)
It
w
+
]
b

Capt.kKhurana underwent the follewing ining
E@ Ingtru;tqnghiph¥hatHf,Lufthansa from 18.18. 192z to
e
~ Z1.108.1993:
iy
4
-~ i) A  total of three hours training of nermsl  and
4
21
A :
L’ . abnormal procedures in right hand seat o+ their B-737-
4 ; ! G
&) & 280 simulator (six axis},
E% .
ii) A subsequent cross-check in the simulator while
occupying the right hand seat.
iii) A total of eight hours of instruction under l
' supervision in the simulator. i 7}
However, Modiluft vide their letter dated 18.5.1994 had -
» : L o
s intimated that Capt.Khurana left their brganisatiop ¢
without completing the training for acting ‘-as | Check k
- 4
- Filot/Instructor. He was not (:lear‘ect"as-n,~;_1':lo__t.tf;e--~--;I’.".‘!‘-rE'«:i;_..;._~ }
Filot or instructor on Modilu+t fleét'siﬁce~he.did,-hat= ;
z . P e
By complete line student training under supervision. i
e .é
hf d) Details nf Capt.khurana experience in M/S.Sahafa.lndia - ;
& :
Rirlines is as follows: £
-~
23 e
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He was approved

India Airlines

dated Z4.17.93 B¥ter hisg as Uheck Filpt and
till the date of accident, he hsd deone four route

1

i
v
m
i

had reques

-
1

2.19%4 for approval af Capt.kKhurana s
t.V.N.Aarcra, Chie+ Operations Maragsr,

“Sahars Birlaines certitiadg <ol T O ie
the requiremsnts iaid 10 BLE 1E ey
- 3 s il & A2 S g e i -
and . also certified that he had done 40 hao e+ i|ey
4 OF T

and times of submission




1°1) A total of eight-hours of 1instruction under

—-—

zupervision in the simulator.

iv) Flying training with DGCA Examiner at RMNagpur-7

{ wch and go with three overshoots covering abnormal
simulated faults and circuits/landings.

%) Route check (day) by right hand side with DGCA

cAaminer.

vi) Route check (night) by right hand side with DGCA

vaminer.

B-737-200 T e

apt.khurana was approved as Instructor on

for Sahara India Airlines vide DGCA letter No.1.56%/69— 12

~{1) dated 8th March 1994.

:Undergone last medical at Air
force CME, New Delhi on 8th Nov.,
1993, He was declared medically
fit for renewal of his Airlines
Transport Filot's Licence.

- Medical

) e Capt.Khurana was declared tempo-
rarily medically untit for all
flying licences for a period of =
months w.e.f. 1£.3.72 due to de-
flected Masal sezptum (Left) inade-—
quate airways. He was advised to
consult EMNT specialist for treat-

. ment. of his nasal condition. — He
was subsequently declared fit on
14.4.72. - ’

:Capt.kEhurana was earlisr involved
in an incident on 16.2.198% where- 7 el
in while operating Indian Airlines L
flight IC-422 (Imrrhal-Guwahati},

s1-ent/Accident

- ‘ v




A ‘ h he made an approach for landing at
ﬁ E- Barapani and subsequently overcshot

atter reaching about ZBD +eet
above the runway at Barapani. He

o

e was severely warned to be more

=4 careful in Ffuture and adhere to

1 laid down procedures vide DGCA

= : letter Neo.1-5S692/&62/L(1) dated

B ' _ Sth April,198%. He had undergone

e refresher course and subjected to

, two route checks. His perfermance

= was also monitared for a period of

.- one year.

£

oA

i.5.2 PILOT TRAINEES

T ey A. P/T PRAMOD SINGH

| . -

" Date of Birth rl.3.196%

al . Licence Details tHe was issued Commercial Filot

5 Licence vide Certificate No.

~ g 24PB149 by Federal Aviation

- Adminicstration—-Department of

7 Transportation-USA on 25.7.89%. L

™~ Commercial Pilot Licence (CPL) o

7z No.20%Z7 was 1initially issued by fy

DBCA in 7.11.8%9. The Licence ' was =

o= A valid upto 1.11.95. o

% . Flight FRadic Telephone Cperator’s

f Licence No.4@25 valid upteo 1.11.95. -

{ Instrument Rating No.1424 valid e

& o upto 1@.%.19%4 {on Cessna 152 A). x

?; - Types of Aircraft Flown:Aircratt flown during traininog: - . ;

& FA 38 (Fiper Tomahawk),FA .ZB:.(Fiper. - .. i
Cherokee), FA 28 R (Fiper Arrow),BE. .~ &
76 (Beechcraft Duchess) and Cessna e

E? ' Total Flying Experience :3Z0@ Hrs. . “ép;,. N

Filot—in—command 1229 Hrs. Wi

. Dual Hours 186 Hrs. B

22 Total Multi-engines Time :1& Hrs. LB, N

Fﬁ Total Instrument Time 165 Hrs. L R SRR

In addition, he had supernumerary experience




=

.

B-73%7 aircraft including 9@ hours with East Wecst Airlines

and S0@® hours d&th Sahara India Airlines.

Gliding Experience 1137 winch to launches
Technical Qualification .:Attended DECA Approved Course from
== I _ Delhi Flying Club and passed DGCA
B-737-20@ Technical & Ferformance
Examination in Aug./Sept., 1993,

He underwent Simulator Training at
British Caledonia from 14.12.93 +o
1.1.94 and completed 54 houre
(Filot Flying + Filot Not F1V1nﬁ‘.
He had completed T circuite
landing practice on ths sircrsit
during the training sortie on
which crash took place.

Last Medical :Uhdergone last medical at Alr
’ Force CHME on 18.1.94. He was
found fit medically

P/T_ANSHU KHURANA

Date of Birth & Age & 120.6.1971/23 years
Licence Details *She was issued  Commercial Filot et
Licence vide Certificate >
No.245@=Z75 by Federal Aviation r
s - Admlnlstrdtien — Department of

Transportation-USA on i5.3.92.

:Commercial
€ FL\NH 242% wscs
= 1—3—5__ | S

5 A
LR St = R

was valid upte

tFlight Radio Telsphone
Licence Mo . 455
15,4, 1995,

:Instrument Y
upto 180.5.1%%

Types of Aircraft Flown tAircraft flown during training:

°
Cessna 152, Cessps 157 ‘A, Cessna
128, Cessna 172, Cecsena =164
Cessna 31@ I, Pushpak, Grummmn
AAS,




)
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Total Flying Experience 1288 Hrs.
Filot-in-Command SUTE THre

In

w

ddition, she hag supernumerary eXperience of Sp hours

B-737 aircraft with Sahara India ABirlines,

Téchhical Bualification :Attended"6§bévébproved Course
Delhi Flying Ciub and passed

ory

from
DGCah

B-7Z7-206 Technical and  Ferform-—

ance Examination in Jan.1994

underwent Simulatopr Training

British Caledonia in Feb,
(5.2.1994 +tp 22.2.1994) angd

She
at
1994
com—

pleted 52 houre (Filot Flying +

Filot Not Flying).

:5he was authorised by DGCa
undergo training with Capt.

to
[

Ehurana vide DGCaA letter No.i-

4767/92-L (1) on 8.3.1994,

:She was on the aircraft fpr carry—
ing out circuits and landings when

the crash togk place.

2446B345 by Federal'ﬁviation-ﬁdmini‘

istr—:.‘l-

Last Medical :Undergone  last medical at A
- Force CME on 22.12.93, She was
found fit medically.
P/T VIDUL MAHAJAN.
Date of Birth & Age 12511978 Yasrn - 5
Licence Details tHe was icsyed Commeftiéff §i1§t'
lLircence vids Certificate No .

Yaticn - Departmen+ cf Trans<:

portation-LiISg on 13.11.1993,

Coemmercial Pilot Licence ¢
Mo.Z418  was initially ‘issued -oip
12.5.1992 by DBCA. The Licence

I

A= valid uptg 15.4.1985,;

z
]

.

CEL )

Flight Radio Telephune Qperator's

Licence No. 4535 validg ‘upto

15.4.1995,

Instrument Fating No.1B8Z3 valid

upte 10.9.1994 (on Cessna»lSEQL,_wﬁ

28
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Types ot-Aircratt Flrwn :Aircraft fleown during training:
:Cessna 128, Cescsna 152, Cescsna
1224, Cessna 172, Cessna z1@,
Grumman AAS, Beechcraft A-23,
Citabria 7ECA.

Total Flying Experience 1 3E@ Hre.
Filot-in—Command 1244 Hrs.

=

In addition, he had supernumerary experience of 15@ hours on
B-737 aircraftt with Sahara India Airlines.

Technical Qualification :Attended DGCA Approved Course

Last

from Delhi Flying Club and passed
DGCA EB-737-200 Technical & Fer-—
formance Examination in Dec.1993.
He underwent Simulator Training at
British Caledonia in Feb, 1994
(5.2.1994 to 22.2.1994) and com-—
pleted 52 hours (Filot Flying +
Filot Not Flying).

tHe was authorised by DGCA to

undergo training with Capt.F.
Fhurana vide DGCA letter No.l-
476/92-L(1) on 8.3.1994.

:He was on ths aircraft for carry-—
ing out circuits and landings when
the crash took place.
Medical :lndergone last medical at - Ai
Foarce CHE on 10.12.93, He . was
found fit medically. He - - was -

advized toc wear cerrective bifo=-
cal/look over glasses.

-

Delki Flying Club has given the following phases :df”

training whiéh the Pilots'undergo for type endorsemenf:

Fhase—-T: This phase of endorsement training

involves ground training covering systems and  aircraftt. .-
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L

performante. Faculty ef Flight Safety Services Delhi

Flying Club i=s approved by

training as per a prescribed svllabus.
g )

14

ful cempletion of the course, trainees zre put up for

the exam. .conducted by the CED, DGCA.

r+

Fhase-I1I: Cn  attaining ‘FASS® STATUS IN THE CEQ,

(o

DECA exam, the trainee pileot is eligible to 32 through
phase 2 of the endorsement procesc. During this phase

he has to carry out simulator t

£

sining as approved by

"the DGCA. The Faculty of Flight Safety Servicee had

‘approached the DGCA and got the following approved for
the benefit of trainee pilots wheo successfully complete

their ground traiing at this faculty:

i
1. The 7Z7-20@ simulstor of Britich caledonian Flight

training.

Instructor (B737-20@9 .-

i
|2
S
L
et
Ut}
r+
8l
3

s Capt.R.N,Rac as

[

- Capt.V.E.Sharma as Examiner (B73I7-2@@). "

Bn  successful completion of cimulatos training  Ang.

there after passing a simulator check by'”the3'DSCQl~

»

U]
m

approved examiner, the students Fass on to phass =,

3
-

Simulator training/checks z=re recorded in tripl'é‘te in

I+

i1nin

|

i
.,

a bound booklet "Simulator Report- for  each

trainee pilot. At the end of a simulator training this

-
1




-

booklet i; handed over to the trainee 4or presenting it
to the agency conducting his flying training and checke.
Fhase-I111: Trainee Filots who successfully complete
phase I & II as stated above, join an Airlines, who
then conducts their flying training. On completion o+
flying training and checks, one copy of the “Simulator
training report’ and the flying training report are

submitted to the DGCA for obtaining type endorsement.

As reported by Sahafa India Airlines, the records cf

the trainees were with them on board the aircratt and

have been destroyed during the crash.

BENERAL COMMENTS BY CAPT.R.N.RAO ABOUT PERFORMANCE OF

TRAINEES AS PER Hlé PERSONAL DIARY DURING SIMULATOR

TRAINING:

TRAINEE PILOT P,SINGH

14.12.9% - 9280 Hours
Ferformance standard as per his existing experience. - : S
15.12.92 - @200 Hours TR R e

Carried out briefing and simulated C.F.T. in the FDDmi_;

tor four hours.




Needs practice to handle and scanning.

-

15 12.93 — — Gawve them lots of home works for three

r
+
-+

i iR 75 ~ DFF

bt
~0
ot
rJ
-
il
|
i
Y
-+

20.12.9% — 0Z@8 Hours

Showed slight improvement in the performanée. St1ll

needs lots of hard work.
21.12.93 - Q202 Hours.

ing and simulated CET done for approx.four hours.

Brief

Improved both on handling and scaﬁning. However, must

work hard for anticipation while on 1et down.

P2.12.98 - : 5

Briefing in the room on single éngine. S8imulated CFT " ;  .ﬁ . ,;

FOR vy ;:

for approx. four hours. - 1.  f._ . <

Stab Trlﬁ. o i:.?_ ;t

Needs more practice for Rudder and

flying with Filet

=
i
n
4

after this Trainee Filot F.Sing

47M(A) check on simulator.

11 tvpes of circuits and landings

s




=
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|
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E

and simulated CFT carried ocut a2t Guest House.

b=

29.12.9% -

Both +the pilote successfully completed CA4D(A) checks

with Capt.V.E.Sharma.

Circuits and landings two engine normal and bad weather
circuite and over sheoot. Standard.

1.1.94 — @282 Hours

Circuits and landings

All types of ci?cuits and landings, over shoot, let
down carried out satistactory.

Trainee Filot V.Mahaian & Miss A.Ehurana

4.2.94 —
Miss.A.Khurana requested on phone to postpone the

training for next day as they were feeling very tired.

fAccepted their request and accordingly informed’

Mr.Martin at British Caledonia.

H5.2.94 —
T/F V.Manajan 48R Hours ]

T/FP Miss A.Khurana @420 Hours )
Ferformance ctandard a2z per their ex;sting vperience.

U]
1]
Al
b
m
n

General Flying, Air works and stall sgcarried oh.

.2.94 — R4PA Hourcs

Briefing and simulated CFT carried out at  the Guest

R

T

av N’

A N




works to do the traiming. Hendling, scannirn is quite

FOOr . General Flying, &ir Works, a3 ] se=rlises  and
constant rate of descent. Fust worh harg and ocroen-
trate on scanning =11 the instruments.

7.2.24 — @402 Hours

=
]
v
L
et
|
A
102
L
n
i

nning, Fowsr relad

th
it
}—I
1
3
in

Must concentrate on

with IVSI.

u

EBriefed let down at Guesst House and carrised on simulai-
ed CFT for 4 hours.

Mise Khurana must wark hard to remember the procedure.

. :
Lots of briefing ang simulsted CFT at Guest House.
Sgems to have picked up the procedurs nicely. O CFT

actual simulator Mahajan pesrformance wes reascnably Ok,

e e o b
Z.2.94 — @482 Hours

7

=l

Improved on handling. Heeds toc improve scann ekili;

n

et
[}

Heading, Height and speed within limits. Frocedures  on

et down reqguirse promoting though they have under-—

m

=tood.

Hours

19.2.54 —
i otes of home works, briefing particularly on single

nod simulated

N

ne

W

L

eng:

Introduced and doemor
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pPractice +p keep as/c straight and altitude. Must

improve Rudder trimming actcurately. Needs more prac-

tice for trimming.

11.2.94 - 2400 Hours

Ferformance on  both enginec flving is standard,

Scanning and handling improved. Heading, Heightes and

" sSpeeds  within limits, (Miss Ehurana must work hard +tg

improve_stilJ) On single engine hesitates Rudder Trig-

ming. Forgets stab Trim on single engine, gets panicky

on  sinpgle engine, as such stanning goes oput, Needs

more practice.

12.2.94 - pf

Kept them busy whole day by giving them home worl:, In

the evening briefing, simulated CPT carried on. Single
engine VOR/ILS let down carried on simulated CPT st -

Guest House, Seeins to have pPicked up the procedure.

12.2.24 - Hagp Hours

Improved on SCcanning on single engine. Rudder and

Stabilizer trimming improved, showed hands of¥f flying

n

(Miss Khurana at times forge+ts to trim whenever change

of power is there, on Prompting remembers) Single

engines VOR/ILS let down within limits,

-




‘Performance standard.

14.2.94 - off T : e Y L e

kept busy with briefing and simulated. CFT practically

whole day.

15.2.94 — BIZES Hours *
gimulator motion us/s, could not fr

completé the training as per schedule (Miss Ehurana?l. S SR

16.2.94 — V. Mahajan —-pZa@ Hours

Standard. Miss kKhurana could not do as the meticon  was

u/s.
17.2.94 - Off ‘ o 07

18.2.94 -0235 Hours

Training completed. per formance attain standard.

Cleared for cadn(a) Checks on Simulator.

1?:2-‘?4 i

Both completed CA4G(A) ‘checks successfully with

Capt.V.K.Shatrma.

briefing done on all types of circuits and landings,

different power settings. Frocedures for circuits and

landings explained. Simulated CFT carried on at Guest

House.

28.2.94 —P4dB Hours

Roth . engines normal/bad weather circuits and landings

and over shoot carried on.
appropriate check list otherwise

at times forgets the

performancé (5]

il
D~
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-

| ~Briefing and CPT at Guest House carried on.

{ 21.2.94 —h400@ Hours
| Single engine normal/bad weather circuits and landings

carried out. FPerformance standard.

& 22.2.94 — 92428 Hours

‘ All types of circuits and landings carried out satis-—

- factorily. Finish the training Standard.

e

o Sy ... CERTIFICATE ISSUEb IN RESPECT DF TRAINEES BY
5 o - CAPT.V.K.SHARMA, DGCA APPROVED BOEING 737-208 EXAMINER
:A ' : ~ TO FLIGHT SAFETY SERVICES OF DELHI FLYING CLUB ON
- ; 12.2.1994

:A

& ’ This i=s +for your information and record that after
4 combletion of the required simulator exercises success-
i fully under Capt.R.M.Rao (DGCA approved B 73Z7-200
i A Simulator inetru:tor}, the following Traines Filote who

had undergone ground training at the Faculty of Flight
! Safety Services, have been given a Simulator Checkvride
by me tcday. Their proficiency has been zassessed acs
‘Standard’ and they are found fit to undergo CA 48 A on.

B 7Z7--288 aircraft.

1. - Trainee Filot VIDUL MAHAJAN.




ALABAMA.

2 Trainee Filot ANSHU EHURANA

A similar certificate was issued by Capt.V.K.Sharma in

2. 3T

respect of trainee pileot Framod Singh on Z7.17

1.6. AIRCRAFT INFORMATION

Boeing 737-209 model ZR4C (Combi) bearing aircraft
Sl.no. 21763 was manufactured by Boeing Company in Dec.
7. This aircraft was purchased by M/s.Air Executive
Norway Busy Eee A/S and was operating under the Regis-
tration No.LN-NPB. The aircraft was maintained by
M/=.Braathens SAFE, Norway uptec May, ‘91. After that

it was purchased by Leasing Company of United States

M/s. BGAC, USA II(Inc) New York. It was given the

American Registration No. N4@IMG on B.6.92. In UsAa the

aircraft was maintained by M/s.PEMCO feroplex, Dothan

Before delivery to Sahara India Airlines, the aircraft
had undergone major checks 7c, Corrosion Frevention &

Control Fregramme (CPCF) and structural inspectien.

The aircraft was taken by Sahara India Airlines under

lease agréement in Nov., "9Z between GAC USa 11
Lessor and Sahara India Airlines Ltd. as Lesses.
Export Certificate of Airworthiness (NO.E ZB&ZZET)

issued by FAA of USA for this aircraft en 18.11.

Th= aircraft was deregistered from American Register on

!
8




Z 12.95 and it was registered in India on 6.12.9%. The

a Certificate of Re;;stration Mo. 2450 with registfation
; marking of VT - 3IA was issued to M/s.Sahara Irdia
h Airlines. When the aircraft landed +in India, it had
;!“"lbggéd‘”total time/total cycles as 25352 hrs./21555
; cycles. fhe aircraft was equipped w;th two Fratt and
: Whitney JT8D—-17 engines bearing S1.No. 782552 and
é 6£88188. When the aircraft landed in India. Engine

51 .No.702652 had done 27127 hrs./19731 cycles since new

L 3

g " and 12587 hrs/1@974 cycles since overhaul and the
-engine Sl.No. 688188 had done 23983 hrs./183%95 eycles
i\_ sincévnew‘and 2570 hrs./1239 cycle since overhaul. - .ﬁ Sidgeds S
.
%~ The aircraft was issued with,  Indian Certificate of
3 Airworthiness oON §.12.93 initially for a period of % et
{‘ three months. Subsequently,.it was revalidated for a .
i period: of three months upto 7.6.94 on 7.5.94. The
:» 'Flight release Certificate which was issued on £.5.94 :
i was valid upte 5.5.94/26283% aircraft flying hrs. The
= aircraft category iz normal with passenger/mail/goods
§~ aircraft. The minimum crew necessary is two and maxi-—- EQYEf_.
= mum weight authorised at- Brake release is 353750 kgs. = g
3< This aircraft is 123 passenger configuration. Flight b
1 Release Inspection Schedule (338 flying hre/&8  daves)
i! was carried out on this aircraft on 6.3.94 for the 7
i\ purpose of Certificate of Airworthiness revalidation. 3

- As on date of accident, folleowing Wwas the aircraft _‘4;_" .'* R




After\ arrival of the aircraft in InQia, the aircraft

r+

had undergone ist check 'C° (35Q hrs./768 days/+ligh
release inspection) on Z@.1.%94. After renewal of C of
A on 7.83.94, the aircraft had flown 5-85 hrs./2 cycles

" pelhi-Bangalore-Delhi flight on B8.2.94 and was releacsed

for training flight when it met with the accident.

‘Check ‘B’ and pre—flight inspection on the aircraftt was
carried out by Sh.A.K.Chonna, AME, on B.3.94.
" With the previous operators before arrival in India,

\the' aircraft was involved in three incidents, the

details -of which are as follows:

1. Aircraft was hit by lighterning strike at BRasel
Switzerland. The graphite rudders trailing
edge was splitted over a length of @.35 mtr. -

Necessary permanent repairs were carried cout.

_Skin scratches/dents aft cf external power deor.
On skin between frames Z35.87251.6 and Stringers
2IR/23R external repairs were carried out.

3. fircraft hit runway with tz2il on take of+ at

H
1=




Bardlr Fardufoss. Fucselage ski

P67 and 1042, frame and bullk kK

1

damaged.

During +the operation with Sahara

India Airlines, =N

17.82.94 the aircraftt was involved in taxing incident

at BEangalore when the aircraft por

t wing hit a coach

while going to the parking bay. The aircreft slat+ No.Z?

was damaged.

No mandatory Modifications/Inspecti
at the time of accident.

Life limited components of the ai

were within the prescribed/approved

SUMMARY OF AIRCRAFT DETAILS

Aircraftt Type/Model
Aircraft Registration No.
Aircratt SL.No.
Manufacturing Date

Time Since'New

Cycles

Time Since Ist CT of A as pn 7.%.94-

u

on were outstanding

reratt  and engines

limit.

B-737-200
VT-SIA
21763
12.12.197%

25947 hrs.

591 hrs

Time Since Last T of A4 as on 8.3.94- S hre,

SUMMARY OF ENGINE DETAILS

i. Fort Engine
S1.No.

Date of Manufacture

688188

Jan.. 8@




Time/Cycles since new 24578 hrs./18781 cyclecs.
A Hrs./cycles since last 21465 hrs./1545 cycles. =5
2 Dverhaul.

E 15 (9 Starboard Engine

51.No. 702632

Date of Manufacture - DEE .y 77

STy ey x

Hrs./cyclese since new— SZ3722 hrs./20@%E7 cycl
Y

m

Hrs./cycles since last- 13182 hrs./1128@ cycles

Overhaul

DETAILS OF REPORTED DEFECTS -

There were no repetitive defects from the date of

issuing of Ist C of A till the date of accident except

that of defect on right airconditioning pack which

»

occurred on 5.01.94 and repeated on 7.81.%4.

during the scrutiny of records, following

of engines and aircraft occurring during the

preceding seven days were observed.

ate/Sector ' Reported Snag

From 1.3.%24 to 3.4.%4 N1l

4,.%.94/Madras-Delhi 1.FDES is U/B.
2.F1 side overhead speaker
gives lot of whistling -noise
when on Neo.l1  ASF Toggle
switch is selected to  "INT"
position.

Z.During climb throttle =
ger is observed No.Z - thrus

r+

GAREY

T

i

RS




lever

LPATE L
Farameter observed acs:
ENG. EFR N1 EGT N2 Fuel Flow
M.l 2.81 o . SiEat. B34 =78a
Ne.2 2.01 224 53@oC. 831k z658a
4.Taxi light U/S.
z. 5.3.94/BLR-DLH _ Capt.side {frequency selec—
tor (YHFIU/GS-
4., 6.3.94 Check ‘C’° (FRC Check carried
out by the operator)
5. 7.3.94 To 8.3.94 Nil.

During the training flight, pilot did not make any report

of emergency onN board.

AIRCRAFT WEIGHT SCHEDULE

29535 kgs.

Empty weight
' ‘ (Index 17.92 and MACY T0.6%)

Variable load 118.8 kags.portable water and

2@ kgs.ship library T
Weight of Fuel (Full tanks? 16596 kas.
Operating empty weight zmigd kgs.

({Index 14&£.36&?

Masimum Zero fuel weight 47271 kgs.

v Maximum permissible landing 46720 kgs. -'ﬁ
weight ! e
Masimum authorised weight 53758 kgs.

at Brake release

131 which includes two piltots,

Maximum sitting capacity
two observers and four cabin

eSS T T T SRR TR
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LOAD AND TRIM SHEET DETAILS DURING THE TRAINING FLIGHT

For the training flight airéraft was loaded
12 tonnes of fuel and there were four crew members

which included ens instructeor and fhree pilot trainees

At  take oFfFf 2ircraft weight was 44720 kgs. Ballact

weight of 1939 kgs. was placed in th

11}

cargo holds with
1359 kgs. in the forward cargo hold and 488 kgs, in
the aft hold. At the take off centre of gravity was zt
17.82% MAC which indicated trim setting of 5 /4, A
174,

Taking an average fuel ¢ af B

0
)
un
hes
3
)
+
et
o
3

tonnes per hour, it is estimated that for +the flight
time of 45 minutes prior to crash, the fuel consumed

would be around 2300 kgs. and the remaining fuel would

. s
=2 e

]

stimatsd N

=}

he around {

b

)

o
[

position comes to around 12.4% MAT which will give trim

setting as S 172, &. The LB positien and the aircraft
weight are within the envelops. The fusl used onthe

aircra+ft is Aviation Turkine Fuel.

44
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-~ 1.8 AIDS TO NAVIGATION

The aircrat+t was +iving local YR ircuits,

The runway in use was 28. The aircrat+t had carried out
five "touch and go’ before the =sccident. Nothing was

reported against the functioning of the MNav Aide =2t Delhi

airpert.

i.9 COMMUNICATIONS

Y ?’3&' ym’ “’.ﬁzﬁ i ylfu’i“rl\ﬁ o ‘f“‘f.'.x’ y;ﬂ )2’1: Fl-‘ia'

The aircraftt was fitted with Very High Fre-—

i)

=5 : 4 . § <

2 quency (YHF ) and High Frequency (HF) communication eguip-—
ments. The aircraftt was in twe way communication with
Tower. It is evident +rom the Air Traffic Contrel (AT

tape transcript that the aircraft had no preoblem on communi-

cation during all the circuits., Frior to sixth circuit ths

"

)
L;.‘Lj

aircraft was advised that the runway in uwse would be Z7 co

climk on runway heading to Z580@ +F+t. and further climb with

a0
»3

# Delhi Radar. tranemis—
=

:g~ .

? sion by Tower. at @r342
ﬁ .

i uTe 1412 157 and the last was cCairisd ot

on BZ23 UTC (1453 I5T).




FOLLOWING

CHANNELS OF COMMUNICATIONS ARE AVAILABLE AT

PALAM AIRPORT:

Service Call Sign

Freouency

Surtace Movement Contrcl Delhi Sround
ferodrome Tower Control Delhi Towsr
Approach Contrel Lelhi Approach

Area Contreol Centre(Eacst) Delhi Control

Area Control Centref{iest:} Deihi

Area.Contrcl Centre(Standby)
Aerodreme Surveillance Radar
fAir Route Surveillance Radar Delhi
Mo wunserviceability on these channels were
ATC tape transcript of the
€118.1 Mhz) and ATC unit

*MHz) and Tower Control

are enclosed at Annexures 'B°, T & "D,

Surtace Movement Control

120.9 MH=

reported.

(121.9

telephones

- 1.10 AERODROME INFORMATION

—~ IGI Airport is about 15 Ems aw2y from Delhi. The adminis-—
-~ trative autherity of the airport is vested with Internation-—-
~ al Airport Authority of India, New Delhi and &ir Navigation
—~ Services 1is provided by Naticnal Airport Authority. The
2 aerodrome is operational for full Z4 hours. _




The elevation of IGI Airport is 227 metres AMSL.

The gecgraphical coordinates of the airport reference point

are :283487 MN; 778648 E.

There are two take—-off and landing runways: runway 28/18 and
27fé?. Funway =28 (true bearing 284 degrees) is the main
Instrument Runway. The elevation of threshold runway Z8 is
76 FE- (239 metres) AMSL. The declared distances of

3

runway =8 are as follows:

Landing Distance Available (LDA) 13810 metres
Take—off Distance Available—<F8B~? 38108 metres
Width of Runway ; ’ “—P_ﬂ“ﬂﬂ' 16 metres
Length of Clearway 274 metres
Type of Surface Asphalt

FCN - 99

There are two aprons -— domeézizng;d iﬁiérnational.

INTERNATIONAL AFRON (APRON-IT):

International Apron is accessible by taxiways L,M,M,F.0,R.
The international aircraft after landing on runway 28 clear
the runway on any one of the high SpeedAtaxiways il I
or at the end of runway on taxi track N to proceed to the

internatbtional parking aresa normally known as Apron I1, whicl

i= on the southern side of runway Z8/14@.

47
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Thetre i1 the provision of parking a maximuam of I8 asircratt

on Apron II. These parking standzs are numbersd =serially.
The parkingo stand Ne.4i to 49 have the provision of Asro-
bridge. These stands are also provided with the Visual

Docking System. In addition there is a remote apror having
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remote apron.

Cargo aircraft are parked in Cargo éapron which is accescsibls
by taxiway . 'Q°. There are four parking stande in this

apron. They are numbered from ¥%9 to 182,

DOMESTIC APRON (APRON-1):

The domsstic . terminal of IG6I Rirport is on the northern
side. The taxiways leading to this terminal are A,EB,C,D,E.

The demestic and Indian Air Force aircratt, after landing on

runway =8 normally clear Lhe runway on taxiway D oand 7
on runway =7 for coming bays or procesd

t+o @Air Force Technical ares on the northern side of runway

2F

CONTROL. TOWER:

The ATC Control Towsr bhuilding which is at a height of 29,354
metres above ground level, contains cother offices of Air

Traffic Contrel and Reronautical Communication Stations like

Area Control Centre, Air Route Surveillance Radar, Appreoach
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Contral Office, Terminal &rea Radsr, Eguipment Room, H.F,

including

be had ftrom the ATC Ceontrol Tower in clear visibility,

FIRE STATIONS:

Delhi Airport is equipped with Cat IX fire +ighting serv-

ices. There 1is one Main Fire Station and  tws  Subh Fisres

Main Fire Station

Fire Tenders : Two
Ambuliznce : Two
Sub Fire Statior I:

vt

Sub Fire Station I is located at the demestic apron.

Crash Fire Tenders : Two

Gul Fire Statign 11:

Sub Fire Station 11 2 T he
gpron Control Tower Fire

Station 11 wherefrom an unobstructed view of Apron I1 and

adjoining taxi tracks can be cbktained.

Fire Tenders r Tieo

Ambulance : One

METEROLOGICAL INFORMATION:

g Automatic Terminal Information Service (ATIZ:
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is recorded by the Tower Contrcller after the receipt of
each METAR or SFPECI and it 1se broadcastsed continuously on

1264 Milz.

FLIGHT RECORDERS

Sircraft was fitted with Cockpit Yeice Recorder and

lniversal Flight Data Receordesr.

1.11.1 COCKPIT VOICE RECORDER (CVR)

Fairchild Cockpit Voice FRecorder (CVR), Model No.A-120
hearing Serial no.3298 was +itted on aircraft. This record-
er has magnetic tape recording on four channels. The chan-

nel recording is done for pilot, co-pilot, observer and area

mike. Channel 1 is +for Ubserver, Channel 2 is Ffor First
Dfficer, Channel 3 for Captain and Channel 4 is for A&rea
Mike. The recerded informatiocon for last minutes is

retained.

The CVR unit had suttersed impact and +tirs damege. The onit

was opened at CVR Laboratory of DGBCA. CVR ounter cover was

found to bke proper. Initially reference time was given




e during the preparation of tape transcript and then with' the

; . help of- ATC transcript, reference {iming was converted into

W

Universal Coordinated Time (UTC) .

_ - - 1.11.2  UNIVERSAL FLIGHT DATA RECORDER (UFDR) -

fosi 75 ~ -

L ' The aircraft YT-SIA was fitted with Sundstrand UFDR,

b Model ND.98®—41@D—BX—US, Serial No.&543, The data

is
{m stored for last 25 hours of flight. The UFDR records
-~ ok L 11 parameters. The parameters recorded in the UFDR are

-~ , ok Vaé #ollows:

" « A 1.  Altitude.

& Za Airspeed h
o i Magnetic Heading :

o e Tt 4o RollYAttitude

5. . Pitch Attitude

- CthFDI_CDIQmﬁAPDSitiDn
2 7. Vertical Acceleration
’ﬁfr 8. Longitudinal Acceleration
o 2 Engine Fressure Ratio (1 & 2 engine)

1@. Elapsed Time
11. VHF Keying

The unit was externally damaged. The front panel

along  with the ULB and front socket had ripped open.
The unit‘was exposed to fire and smoke could be seen on
the side walls and also inside. The steel body con

taining the tape transport mechanism appeared to be




E intact.

-

¥ The unit was taken to Air India facilities at Rombay
g‘ , for opening and copying the data from the tape. Fol-

e e : lowing observations were made:

The frame structure for mounting the electronic boards

. .

= and the transport/esnvironmental enclosure was bent on
= ?ront side due to impact. The transport/environmental
by .

& ‘ enclosure had detached from the mountings but appeared
a g - to be intact except for smoke deposit on casing. The
= top frame cover was removed by opening out the attach-
i - '

?1 ment phillips screws to take vut the enclosure. There
i : : was no apparent damage to stepper motor, connector énd
s the wiring appeared to be intact. The motor cover had
a detached during the impact and there was some stiction
e . in the motor rotation, although the belt appeared to be
- intact. The condition inside the enclosure was good
B and tape appeared to be intact.

=

73

;‘ The enclosure cof UFDR of the crashed aircratt was . then
2y 0

installed in a serviceable UFDR of M/s.Sahara India
X Airlines. As the stepper motor of the crashed aircraft
UFDR was jammed, the stepper motor of the serviceable

’ﬁhit- was ‘installed on the transport/environmental

enclosure.

The data was then extracted at M/s.VSM Aerospace facil—

A

TR S 4 U LR g s e e

I Ceae PR

[ N

Y e, 7 A

8 b

e e g



ﬁ ‘
ties of Rangalore, who are an approved .organisalion

This model of UFDR. The data however, Dk rE o

working on

! not come out completely.

BfiBIEVAL OF_DATA AT NATIONAL AEROSPACE LABORATORY

'
The unit was taken to the NAL facilities at Bangalore
§ data as at M/s.VSM facilities full data

ﬁr recovery ©

£

not be recovered. at NAL, data of one more

just prior to crash was recovered. It was

that most of data recovered needed refining.

power parameter recordings (EFR values) Wwere

the necessary CVR tape>5peed corrections, €07

wer rarameter)

relation of CVR and UFDR data (Engine FO

__the - last about

pared and is given

4 minutes pefore the crash was

below:

Lot
il j
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TIME
BF:19:29
ARz 19e 57

B7:19: 329

B9:19:44
09:19:45
29:19:47
09:19:48
09:19:52
09:19:54
072:20:04

B2:20:0%

CORRELATION OF COCKPIT VOICE RECORDER TRANSCRIPT AND

UNIVERSAL FLIGHT DATA RECORDER DATA (EPR VALUES ONLY)

EPR1

EPR2

1.@8

1.41

1.41

TEXT

1.82

1.02

1.84

=TT
1 o

1.324

=5
e b

-

1.3&
1.36

1.356

Maintain

2502.

Speed 172 knots.

Yah.

Turn on heading

vector for you.

Turning Sir.

Ok now

Ha ha.

Late ho gaya.

Continue

(ATC transmiccsion

Come on a heading of

with

(Altitude alert horn}.

Vidhul why

Gear

7

F20

-

=Y
=

dar

10

lpcalicser alive.Continue

VEF) .

260,

are vou descending.

[

dowin .

chalo. You a2
iocaliser now.
the localizer.

Ok heading is coming up.

m




N . 89:20:44 e i S 0 1.36 Flap

B2:20:44 Fifteen.

o e

' @89:20:45 1.414 1.36 i Check list.

29

120:46

1.36 (Duter marker Crossing sound i
_ . ¥

starts). — d
1.36 Localiser pakar lein pehle. 5
1.31 Pick up your localiser. -
1.31 OE start switches. ;
1.31 Recall P
1.32 Altimeter. - g
1.31 -1@14. .

: 5

1.31 j;_“Speeq'brgkes,;,; g
1.3t Victor India Alpha Delhi Tower .. %
1.31 Go ahead.
1.31 ' Roger after this touch and go ;

runway in use will be 27. After

- touch and go on runway heading

climb 3500 feet further cl*mb
with Delhi radar.

- B@%9:21:15" 1.37 1.31 Copied Sir. After take off
e ESB@ runway heading and will
all you down wind for 27

Vlctor India Alpha.

7 b S SRR

3‘,

1.31 .Runway- heading 3500

R ’ﬁ%

3y
A

1.31 Copied 3500 and we call you
down wind for 270.

3

Han ji.

R lapgag s

‘———Flap two five Sir. Altitude

———. (ATC transmission with

other aircraft).




”

s . ©9:21:35 o PN Getting too high isn’t it. ;
4 p9:21:37 1.09 1.05 So you do something. iat
T v . i.82 What do we do.
\ P
1.01 " uUndercarriage down. i

You have to take flap otherwise.

1.01 Sir fiap 25.
1.082 Ok .
1.@2 Still we are very high.
_ Flaps I0-4@ Sir.
1.82 Thirty forty aéye ga he nahi mere
’pas‘17B knots pe. .
:1,@25.__” Bgt any way get the speedlfirst;

:ék'Qlideéiébé;*'Pickinétﬁp~tﬁep
glideslope. it is going up.
(ATC transmission with VRF).

1.01

Add power now onwards otherwise
You will be low;

1.25 . . Spee& i; up.

1.25 Trim trim trim trim nose down.

1.27 1.25 ¢ Nose down?

25 " ¥Ya because the pressure is

coming in no.

_qspeed~5peedhﬁyggpkm§tzyggr speed.
1.32 We are on visual now.
1.32 Visual to . bhai speed bhi to laao.

Going below bug na.




9:22:44 v;i.42 1.37 - Ya ya I.am going down down down i
- nothing happens. | 5
@9:22:48 . &

' e : :ﬁjq,wzﬂqn_just,stuckhtq.it,l;J

Nothing happens to Bdgiﬁaéf;“‘

1.28 Just stuck to it yaar. 5%

. 09:32:53 1.10 1.08 Ya. : :
: 5

o B?:22:54 1.06 1.83 Nothing happens. ;

= E9:22:55~ ' (Touchdown sound).
09:22:58 Ke gal hai yaar.

“Chal straight. Runway seeda

laga

rotate.

Rotate,

ICNDthing'is happening.

Let’'s see what to do now.
FPositive climb.

Gear up. ' ' - 2

{(Horn <sound).

‘Rudder rudder rudder.”
Na na leave leave.
Leave leave.

. i
Leave leave leave leave.

- 09:23:31

. 'Ya ad...
e =
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)
~ 07:23:32 1.03 Ml s
L\ _ 0P:23:3% 1.0= 2. 11 Stick shaker sound (continues :

O oo B o e s . . . till crash)

% * :
S B9:23:36 1.14 2.08

: ]
;\ PF:23:37 1.13 ) Aah. (Crash Sound). '
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E_AND IMPACT INFORMATION i :

~{.12.. WRECKAG

S

t leSt 1mpacted the ground at International

‘ *terminal aprbn near Bay_No.4b at a distance of approx

m the runway centre line on its left side.

700 feet fro

§The crash 1ocat10n is at a distance of about 10, 808 feet

“from the beginning of runway 28. The aircraft disintegrated

at the impact polnt and caught fire- The ground marks
M. . ndlcate that the aircra#ft path was ‘at a heading of about 160
dEgFEES from North.»,Fhotographs showing xhe wreckage at the

Nreckage dlagram and flight

gash 51te are at ﬁnnexure 'Af.'
péthudiagramfis enclosed at Anne qure “F° and ‘6’ Wreckage

-ﬂrevealed the fDllleng.

aluminium*metal rub marks

rved: at a headlng of about 16@ degrees from

ould be obse

North. FueL splllage and flre marks on the apron could
after initial

. -be seen immédiately after the impact polnt.

rub of about 70 feet, the ground marks could be seen

diia branching of in two direct*ons with one towards the Aeroflot

ad adjoining the terminal

d other towards the ro

v

aircratt an

building serving-the varlous bays. The wreckage pieces

Bround marks on the_road could

thesD twa tra115.

.41 where ‘Fight engine was. found.

be seen upto the Bay,No

45 was at a distance

"The Aeroflot alrcra{t parked at Bay No.

nitial impact lent. The

of about 45@ feet ‘from the 1

seen on the Aerobridge

 wreckage impact marks could also be




—“

DTN 45 arm. under which road for serving: the bays pa=ses. At

number Df places deep dlgglng marks could be observed.

S . 1.12.2 BREAK-UP_PATTERN

From the scatter of wreckage, it could be seen that the

i port wing, cockpit and the fuselage, leaving the tail
portion, and the portion of starboard wing got fragmented
heav11y indlcatlng a very severe impact of the aircraft

__w;th the ground in left bank condition. The fire had

_startgd'immediately at the impact. The aircra+ft wreckage'

ftérminal-building serving various bays. The wreckage of

ﬁle{t‘wing,”cockpit and the front fuselage alongwith left ey
2 S St ot S B S R

- engine moved towards the Aeroflot aircraft and impacted it. '

uéﬁ_g?rééﬁlt of which, the Aeroflot aircraft suffered damage

and caught fire. The wreckage was scattered over the appron

area in front of Bay Ne.46 to 41. Most of the wreckage

pieces suffered fire damage. Fort engine which had passed

R
g 2, across the Aeroflot aircraft suffered severe impact forces ks
5 ~ and was lying near the AReroflot aircraft close to Aerobridge e
]
2

L g : 43 pillar and was ex ‘posed to extensive fire. Cockpit portlons

in. sméil p1eces$were fDund close to Aeroflot alrcraft

o -

A ofvthe wreckage got mixed up with the Aeroflot wreckage. The

Some’

it@il»portioﬁﬂénd-the right Engihe were found on the road

adjoining the terminal building serving the various bays.
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Howewver the starboard wing portion was found thrown away near

-
Bay 41 on the apron snd had suffered extensive fire damage.
2N

p I e OBSERVATIONS FROM THE WRECKAGE

B S

/

/
2 Fire had =rupted immediately at the impact point and
fire marks could be seen on most of the wreckage

c.amination of the wreckage has revealed
the extent of fire damage 1s more prominent on
+he starboard side comparsd to port side. Further

Le fire damage 1S wutensive in front portien ot the

aircraft.
Y The Asroctlot was nit by the wrsckage as =2 result of

which it was damaged and caught +fire.

c) The ceockpit of the aircraft was completely shattered
and broken into small pieces. no observation of any
wse could be made.

.

uselage pertion identified

1l
"+l

4) Number of buckles on th
to the pertion on left side near carge door indicatead
an impact angle o+ the fuselage with the ground of

prox. 34 degrees nitch down.

Fuselags portion upto Station MNo. g67 was found ripped

m

Forward portion had ssverse fire damage,whereas

Iinterior of the




)

g)

structure.

, and cargoe doors were located in this pdrtion.

cabin was completely destroyed due to fire and impact. e
Only fuselage skin covering alongwith deformed structural
members with gra=ing marks at few places could be recovered

Fuselage rear portion from 8467 to 12317, with aft Sé?ViEEF_*;T—
door, wWas found in shape though damaged along with

empennage.. Fort stabilizer alcng with correspondlng

elevator was destreyed and broke away from the main fuselage

Tip portion of starboard stabilizer broke away. ;...

Yertical fin was damaged at leading edge on tip due to 3

crushing. Rudder portlon from approx .imately its centre to
bottom’end-ripped open and damaged due_ﬁp,fire. The aft

air stair assembly was found largely intact. Main deck

A large piece of the right wing, from about the normalk
location of No.Z2(right) engine to the aileron and outboard

flat, was in shape but severely burnt. Leading edge slats'f

and a portion of the training edgé flaps were present, but -~

severely damaged by fire. The left wing was found in many:

pieces with the Iargést'portion found being a piece of

e

upper wing skin about 273 the length ﬂ% the left wing. Thi®

plECE showed no evidence of fire. The wing centre section

e A

was also completely destroyad. However, a large number of &=
R

centre wing pisces Were identified, come with and without
fire damage. A humber of other pieces ‘of wing and leading:

edge structure were found but their exact locaticn cn the

62




wing could not be easily determined. Other components
such aa spoilers, portions of ailerons and wing tank
components, such as fuel boost pump, hydraulic system heat
exchanger and tubing, were also found heavily damaged by

impact;and-usuallytalso by fire.

it A h) Fort engine was lying near Bay No.45 and found damaged

5 due to severe impact and fife. Most of the blades were

- , found erPen frDm the root end. Rotor discs were also

o AR S T e D O e g

found- shattered.w Starboard Englne was lylng near. Bay

'Np,41 ahd also.sustained damage due impact. It did not

i . i

“show szgns of fire damage. In this case too, number of

‘were found broken From: near blade root. 4éhgine

céessorles of bnth the englnes were found detached

th the englne rear portlons alongwlth thrust reversers

-wéreg&buhdwdamaged; Condition of thrust reversers. . . R

v

P
1
£

N
&

)
2

~: Car 'ipdicated stowed position. .

F R

G

‘i) Nose landing gear attachment was found detached from

Eh

main structure. Upper and lower drag brace links were

100y
¢ s ."

: found damaged and came out from the main structural

Brernuer w2geRast

el : : flttxng. .Both the nose steering actuators were found o

_in damaged condition. Nose landing gear_locking mechanism

“was: found ﬁ? brpken"ccndltlon In the port main gear

assembly, one of the tyres had detached and the corres—

.ponding brake assembly found stripped open, while other

was found damaged due to fire. Walking beam was found

attached with the landing gear,however, it came out from




the main structure. Oleo strut and locking mechanism were
damaged. Side strut found collapsed. Starboard landing
gear system disintegrated. Oleo pison broke into two

»T,pértsf"anE-of.thertyre~was found burst. Side strut was

péftiélly collapsed and ;He drag brace was intacf. Walking
beam was found separated both from main structure and
landing gear. Both the main and nose landing gear actuator:
were found in fully extended position indicating that al1

- 7 ?fhéwthree gears were in ?uily retracted condition at the

il fY?. i _:“ iv;;timé‘o#méégiaent.” |

3

i .The cargo door which is located on the left side of
the fuselage just aft. of the forward entry door, was

séverely.bu&kled and exhibited extensive scrapping in

" the aft direction.

= e B e B R

" FLIGHT CONTROLS -

As the aircraft structure had dis—integrated into

pieces upto the rear portion, on the flight contrel
linkage pieces, no useful observation could be made.
"However, in the tail portion, the cables actuating

oy the rudder FCU were found connected and functioning.

R R s

S Out of eight flap screw jacks, seven were located{(hNo.1

L)

EA:-~ : B 2,4,5,6,7 and 8). No.2 flat screw jack could not be

i Pl ‘_ : located as it probably mixed with the Aerotlot wreckage.
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; 'LEADING _EDGE FLAPS

o 511 ﬁhe four L.E.flap actuatorsihave been identified.

- S LEADING EDGE SLATS

~ Out of six actuators, only five could be retrieved.

T F - 3 *égﬁ?giéf No.4 & 5 are intact while another three are in

B e e ’ _ Qéékén‘;gﬁditian and could not be identified as for their
- - position due to peeling off of its name plates during the
o ' . crash. The untraced actuator is probably mixed up with
;Tr. N oy thé Ae?of;gf‘ﬁ[egkage.

- BPOILERS. . *
" be§i1érs:N0;(5) 6,7 & B8 were attached to starboard wing

and found flush with the surface. Leaving one inboard

. recovered. . Piston extension measurements indicated that

ﬁspéiléFSmwerémin.fully retracted condition.

. AILERONS

Boih tﬁe ailercn PCU s were recovered and were found to

" be detached and in damaged condition due to impact and
n fire.

b HORIZONTAL STABILIZER -

" ~ ;héiécréQ jac?,was found intact and its ball nut was

found jammed in pesition.

Cos

"Both of the elevator FCU'=s were found in damaged

2 condition in_fully retracted posifion. The feel and
.centring springsuand feel actuators moved smoothly and

' :_nqﬁma11y.

grbuﬁ&?spbiler actuator, all other spoiler actuators were

FL LN, oy

ait

o

i K

v
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e e G e
Rudder was found intact and attached to the vertical fin.
The cables were found connected teo the guadrant and further

linkage was intact in the tail portion. Both, main and

‘standby. rudder FCU's were found intact. No abnormality was
observed. By cable movement, linkage could be operated

upto power control units.

MEDICAL AND PATHOLOGICAL INFORMATION

‘post mortem of the dead bodies was carried out at Safdar-—

* jung Hospital. Bodies of all the fouf crew members were

3foundf;n’diéfigured, mutilated and in burnt condition.

?Thé;major;portéon of the body of the Captain was found the

}next'day with the Aeroflot wreckage in extensively burnt

éondition. Two Aeroflot personnel had suffered fatal

burn‘injuries. While other two personnel of Aeroflot who

h*;;afélggfsﬁfferéd burn injuries, died later at SafdarjUng

_Hospital, New Delhi. The Pharat FPetroleum contractor, who

suffered burn injuries also died at Safdarjung Hospital.

& <#47 ‘ iv\A. In addition, four persons received the burn injuries for
whichk they were attended to.

£ ”ffﬂﬁi4:4ﬂ“fl&§”'“”*‘

& IGI Airport is-managed by Imnternational Airport Authority

~of India. This airport is equipped with category IX fire

© ““fighting services, which cover heavier aircraft like Boeing-— .
747 category. There are three fire stations i.e.Main
Station located near D’ Taxi Track, Sub Fire Station-I

close to domestic apron and Sub Fire Station—-1I close to

B e
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the International Apron. There are &6 Crash Fire Ten-—

ders, two water tenders, one highlight platform and 3

Ambulances. There are 15 static tanks of different
capacities at different locations at

Static tank No.? and Static Tank Neo.ll are located near

the accident site.

A Group was Constituted by DGCA to exxamine the fire

'fighting aspects and a detailed'réport in this regard

was prepared. Following are the salient observations

from the report:

i. Aircraft accident took place at 1454 hrs IST at the
International Terminal Apron (Apron-11) of Delhi

Airport. -

2. The aircraft disintegrated during the crash and
wreckage hit the Aeroflot aircratt parked on Bay

No.45. The wreckage of aircraftt was spread over

O the. apron-area.: There was fire all over the. apron

on the scattered pieces of wreckage and intense
fire on the Aesroflet aircraft.

2. The Control Tower had sounded the siren imme—
diately. |

4, IAAI Apron T-11I Assistant Airport Manager had
trangmitted on R/T that Sahara India Airlines

aircraft has crashed at Terminal II1 2aoron.

&7

_the airport.




.

-

5. Some Main btire Station,pefsonnel had seen the
aircraft coming down and they immediately swung

into action.

i : 6. Initially, the Crash Fire Tenders from Sub Fire

Staticen—-11 which is located ne2 - Apron T-11

4%

~, reached the crash site followed by Main Fire
Station and Sub Fire Station—I. The tire fighting
Fyehic}es»from the IAAi Fire Fighting Training
;J:EFhDQI located adjacent to Airport also reached the
iisite of crash. Firé fightiag action began in about
‘three minutes éftér‘thé7cfashi{ime.

'7; _Qir Force Station Palam Domestic Fire Tenders and

wuea water tender also reached.the-site of crash.at

{S1@ hrs and assisted IAAI fire fighting services.

S

Water was also supplied to Airport Crash Fire

Tenders.

2

7'~  ; ..+ . Ba The Delhi Fire Services received the information

at 1505 hrs IST and the fire fighting vehicles
reached around 13528 hrs IS5T. Ninetzen water

tendgrs and 2 ambulances along with other equip-

2

ments participated in the fire fighting. About

125 O+fficers and men of_Delhi Fire Services with

units participated in this operation.




9. The IAAI Airport fire ¥igﬁting vehicles were
0 supported by Delhi Fire Services, Air Force

I - Station Falam for water supply from their water

'-“f-w tendefs:U;Thé tdntinuity of water supply was

~ s maintained through the static water tanks at

™. - the airport.

N ' . i®d. The total time téken to control the fire was

about 43 _minutes (1457 hrs IST to 154@ hrs IST)

as per IAAI log books. However, as per Delhi
Fire Services, the fire was under control at

SR TR 1615 hrs.

11. Though fuselage of the Aerqflot was completely

- charred, “the spread of fire on to the Qings was

checked which centained about 50 tonnes of fuel.

”&?~ RS 12. Number of vehicles and ground equipment were
}\ §
destroyed in this fire. Also, apron area and
three aerobridges suffered damage. There were

nine casualities and 4 persons suffered injuries.

1%. On the date of accident, the Airport Authority Fire
. ' Services had 35,888 ltrs of water, 400 kgs of DCF
and 500 Kgs.of ECF. Total of 42 Fire Fighting

Personnel were on duty.




. 4.15 ... . SURVIVAL_ASPECT: ~cwiss

14. There was no mobile water hepleniEhmenﬁ arrange—

ment for the CFTs positioned for the fire fighting

resulting in dislocation of CFTs from ideal posi-

 tion to collect water from Static Tank No.? & 1i.

Thus the fire fighting operation was carried out

in stages.:

15. The guality of the preduced foam through the CFTs
of IAAI was not standard and the fire extinguish-
1ng med a was not creating required-actions at

the fire to combat, as stéted by their fire

officer.

16. On two Crash Fire Tenders of Iﬁﬁi, the moni tor
controls was unserv1ceable and on other two Crash
, Fire Tenders; theée monitors became unsnrv1ceable
‘during fire #ighting>operation. Side channels for
o . tire fighting were used on these crash fire ‘
tenders. The jet throw through the monitor did
not cover the specified distance and CFTs were
repositioned to the close vicinity of fire in

the danger zone.

The log - book of- Sub Fire Statlcn 11 and t,at of the

Fire Officer indicates that six dead bodle: were recov-
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ered from__ the wreckage. The bodies of Sahara India
g ) Airlines crew had disintegrated and exposed to fire and

= L were lying scattered near Bay 435.

Around 1515 hrs. two injured persons Shri Ravinder and
oty . - Shri 1Ikrar Ali of Oberci Flight Eitchen were rescued
i, from the site and were sent to casualty centre at

=, terminal-1. From there they were sent to Ram Manohar

Lohia Hospital.

Five more injured persons by name S/5hri B.F.Mashi of
Bharat Petroleum Corporation, Damédaran of Aeroflot,
A;Nikolai of Aeroflot with severe burns, Chagan Lal of
IAAT and Gautam Chatterjee of Oberoi Flight Kitchen
w%th multiple injuries were sent to SBafdarjung Hospi-
Wil tal. Out of these pérsons Shri D,P.Mashi; Shri Damoda-—
_»Fan”and Shri Nikolai succumbed to their injuries in the

. hospital. Following are the extracts from Log Book = of

MI Room, Terminal II, as recorded by DF.Mahajan:

over the body.
§ o 5 Mr.Damodran, Aeroflot-almost 80%Z burns all over the
 body.
PNr Mr.Analdi Nikolai, Aeroflot — almost 8@% burns all over

the body.

611 the above three patients were given a wet saline

e _ ] 71

<Mr.B:P.Mashi;. Bharat petroleum — aimost B@AX burns all..

e




- ;leaning,_uthen wrapped in blanmkets and given injec-
o tions, stabilised and sent for Safdarjung Hospital at

. R 1515 hours.

The other two casualities brought to Terminal IT MI
Room were Shri Chagan Lal of IAAI who had received a
clean laceration wound on forehead and &Shri >Bautam
Chatterjee of Oberoi flight service were also sent to

Safdarjung Hospital.

a) BENERAL

The Boeing 737 aircraft features a powered flight
control system which has aileron and flight spoilers

for lateral control(roll), elevators and movable hori-— b

I

'“1' zontal stzbiliser for longitudinal contrel(pitch), :

rudder and vyaw damper {for directional controli(yaw), o

speed brakes for flight and ground aerodynamic bréking o
and high 1ift devices to provide 1lift at the lower

e : . speeds for take-off and landing.

Frimary +flight controls{(ailerons, elevathE, rudder)
are powered by hydraulic systems ‘A’ and. 'B’. Either

of hydraulic system, alone, can power any primary




control - surface. In the event that both hydraulic
systems ‘A° and ‘B’ become u&available, the aileron and
elevator controls revert to a mechanical ménual
reversion backup system and the rudder is powered 5y

the standby hydraulicvsystém.

by EXAMINATION

A group was constituted by DGCA te examine into flight
3 /
controls. Following are the salient observations from

tthe report.

i) TRAILING EDGE FLAPS -

‘The system  consists of four f1aps, two on each wing

’

which are  operated hydraulically through mechanical
transm@ssion. Each +Flap has two ‘flap screw Jjacks.

Thus there are a total of eight flap screw jacks.

Three flap screw jacksto.é,? and 8) on the starbeard
wing were found intact. Ne.S3 flap-screw jack, which
was not intact, was identified from the part number.
Three screw jacksiNo.1,3Z and 4) were identified Ffrom
their orientation and attachment. No.Z2 flap. screw jack
could not be located. The measurement of various

recovered screw jacks of accident aircraft, as record-

ed, are given below;—




The

Screw . —

Jack No. 1 - R Yot - B 7 8
Dimension-  X2-X1  25.25  25.258
“ ~{inch)
XF sxin B - 6 L7 eZE Ak
(inch)

flap screw jack measurements on the accident

.»aircraft are_qgite close to the Flap 153 configuration

when compared with the dimensions provided in Boeing

737 Control Fosition Data Document Ne. D&-19512-1 Rev.

‘D’ '“'}- ’ ' :

,ii; LEADING EDGE FLAPS -

There are four L.E.flaps, two each on starboard and
port wings. All the four L.E.flap actuators have been
identified. Actuator No. 1 & I are intact while No.2 %

4 are in broken condition. During leading edge flap

‘extension, the actuator extension is about 7.95 inches.

ihwihé accident aircraft case, the extension of No.1 &

%  actuators was also found to be about 7.9 1inches.

 Thus the leading edge flaps were fully extended at " the

itime of accident.




iii. LEADING EDGE SLATS

l There are six leading edge slats three on each side

~which are actuated hYdraulically by six actuators. Out

| » of six actuators, only five could be retrieved. Actua-
. tor No.4 & 5 are intact while another three are in
) ' g broken conditieon and could nct be identified as for
z their position due to breaking away of the name plates.
From t@e physical observations of the retrieved

'éctﬁators; it may be concluded that the same were fully

extended.

. dve SPDILERS &

There are eight spoilers, four on each wing. No.1,4,5 &
8 are ground spoilers while No.2,3, & & 7 are flight

- spoilers. Ground spoilers No. 4 % 5 have two actuators

‘each while other spoilers has only one actuator.

- Spoilers Nei{s) 6,7 & 8 are attached to starboard wing

and found flush with the surface. They are badly
¥ burnt. iston extension measurements of the rest of
§ ' ; N ;
3 the spoiler actuators also indicated that the spoilers

> were retracted at the time of cracsh.

i v. AILERONS . . :
‘H S S There is one aileron on each wing operated by two power
34 control units (System ‘A° and System 'B'). Both the

s : : aileron FCU's were recovered and were found (o be

=
% 75
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1§

detached and in damaged condition due to impact

. and
jg : - fire. The aileron trim geérbox was found in jammed
condition in near neutral position. One of the aileron
j% FPCU’s(lower) actuator extension is 1.125 inch corre-
ua : sponding to port aileron deflection about 9 degrees
4 : :
}5 down. Another FCU(upper) actuater extension is .25
J% inch corresponding to starboard aileron deflection of
:H about 16 degrees up. Both the left and right aileron
§ V drive gquadrants were found badly damaged. Drive cables
,‘;mdA  ﬁTth;TwaM_:__>;pgigﬁ”fqgnd ﬁeparatgd and curled up; The left aileron
Jg 5_JEJ\JA : éuadrant was found jammed in counter'clockwise direc—
ﬂ.'f‘ tion with the push rod to aileréq broken. No positive
ﬂ cﬁnclusioh could be drawn from the above observations.

vie: HORIZONTAL STABILIZER

The horizontal stablizer can be moved by motor operated

screw jack. The screw jack was found intact and its

13 VB

(R .
ball-nut was found jammed in position. The measured

)-‘ s,
e T
\,

-’

position of the ball nut corresponds to about 7 units
é up (within green band of take—-off configuration) _ as

confirmed on the serviceable aircraft.

vii. ELEVATOR
g :
: Both the elevator FCU s were found intact and in fully
E3
u} : retracted position. The feel and centring springs and

feel actuators moved smoothly and normally. The fully
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retracted position of both the FCU = indicate elevator

‘up’ position. However, in view of impact forces
cannot be <said that this was the elevator position

prior to impact.
viii: RUDDER

Rudder was found intact and attached to the wvertical
fin. Both, main and standby rudder FCU's were found
intact. When the main FCU is in operation the standby
id;es. The actuator extension of main FCU was 2.25
inches while that DfAstandby actuator was 2.8 inches.
As checked from the Document No.D&6—-192512-1 Rev 'D7 of

r

Beeing Co. regarding 737 aircratt control position
data’, .the above measured actuator lengths indicatse
that the rudder was deflected towards right about three
and- a quartef degrees. 'Howevér, in view of impzact

damage to the aircraft and its controls, the exact

positi

9]
-

of the rudder prior to crash cowld not ke

positively concluded.

Functionzal check of main rudder FCL amd =z

were carried out, £ll the tests on main rudder PCU

were carried out satisfactorily except the transducer

ohserved

null voltage test wherein the null volt=os

»

to be 185 mV as against a maximum limit of 158 m¥.

Tests on auxiliary rudder FCU were also satisfactory

A




ncept servo valve neutral position test which was
“found to be marginally out of limitse. With this varia—

tion the units will stiil remain functional.
EXAMINATION OF UNDERCARRIAGE

Nose landing gear attachment was found det . .ched froem
main structure. Upper andllawer drag brace links were
found damaged and came out from the main structural
fittiné. Both the nose steering actuators were  found
in damaged condition. fn the porf main gear assembly,
Dne'o#ythe tyres was found missing and the correspond-
ing brake assémbly found stripped open. While other
was found damaged due to fire. Walking beam was. found
attached with the landing gear, however, it came out
from-the main structure. Olec strut and locking mecha-
nism were damaged. Side strut %ound.collapsed. Star—
board -landing gear system disintegrated. Olec piston
broke into two parts. One of the tyre was found burst.
Side strut was partially collapsed and.the drag brace
was intact. Walking beam was found sep;rated both
from main structure and landing gear. Both the main
and nose landing gears had extensive fire damage. Both
the main and nos2 landing gear actuators were found in
fully extended position indicating that all tﬁe three
gears were in fully retracted condition at the time of

accident.
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SUMMARY :
i. Trailing edge flaps were selected to 15 degrees

position.

W

4

2
T

—

ii. Leading =dge flaps were fully extended.
&
i
e
Eg 1ii. Leading edge slats were in extendeg position.
‘:_3 -
|
i 7 iv. Horizontal stabiliser was at about 7 units of
trim.
™
3
Ve Ground spoilers and flight spoilers were +ully
retracted.
vi. Rudder main and standby FCls were found function-—
ally satisfactory during the bench check.
4
Eg n2 vid, Dus to the extensive damsge to the aileron  ard
£l »
no conclusion could be drawn.
e viii. Landing gears were fully retracted.
3 1.14.2 ENGINES ;
o
bemd
~ = GENERAL
%) . I 4\ : " = s : P
Eg Engines fitted on this aircraft are Fratt & Whitpney
g, JT8D—-17. JT8D engine is an axial flow front turbofan
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engine having 17 stage spilt compressor, a nine can—

~annular  combustion  chamber, and & =nlit | four stage

reasction impulse
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is mounted from two points.  The front mount is located

2t the farn discharges intermediats cass. The engine
rear  is leocated a2t the turbine exhaust sectieon outer

duct. ATEDR snoine has got number of models which  ars
basically same exceplt some physical  citferences de-—

pending uwpon  incorporation of the change. The dry

EXAMINATION OF THE ENGINES

w
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Cycles Since New 10701

-~

Time Since Overhaul (Hours} 3165

Cycles Since Overhaul 1545

The strip examihation was carried out at M/s.Indian———

Airlines Jet Shop.

LPT’ shaft was bowed at about 6 O'clock position ‘with

front end up. In the low pressure compressor region

most of the rotor blades were found sheared from the

root. Those attached were broked at the root end and

~bent in a direction opposite to the direction of rota-—

tion. Tﬁe 3%5,'8th and, 9th stage rotor 2diské were
found sheared - cirgumferéntially near ‘the rim. LPC
stator vanes were found in pieces. IBth and‘9th stage
stators and seal spacers were also found badly damaged.
Condition of 13th stage disk were found satisfactory

and \most of the blades were damaged and bent opposite

to direction of rotation. Zrd stage ‘turbine blades

were found bent opposite to the direction of rotation.

B

2. All the fuel nozzles were found in position.
There was no sign of burning on the fuel manifold and

no cocking was observed on any of fuel nozzle. Condi—
& R L3

81

FINDINGS
i. Appreciable damage -was observed at engine
‘inlet ara No.l bearing housing was found missing. The -




tion ot all the combustion chambers from inside was

5¥

found ;atisfactory»'LTherewwas“ansign.of 0il streaking

or burning or metal spattering. First stage NGVs were

found in satisfactory condition. No symptoms of fire

were observed in _the hot section area. No fused metal

was observed in the turbine stages.

CONCLUSION
1. - Condition of the fan rotors, low pressure
ﬁﬁCDmpféSSDf and. bend in the low pressure turbine shaft

>iﬁdicates;£$ét}a'éé?é}éTimﬁact suffered by the engine.

The  physical condition of the engine parts
investigated confirmed that the engine rotors were
rotating at a higher'speed at the time of impact.

S ) The three engine mount provisions'appeared to

" be intact before the engine impacted at. the crash site.

'b.-: No hot section distress wée observed.

; 2; - ... Determination of Engine Pressure Ratio (EFR)




S ~

t —is not possible from the physital examination of engine

hardware.

=

"STARBOARD ENGINE —— = 7 7 -

2

\W

3. Type of Engine - P &% W JTBD—-17
ol Serial No. : 702652
e o ] Constructor’'s Name & Address FRATT & WHITNEY

L

‘ime Since New (Hours) b : 23722

Cycles Since New : 20037

Time Since Overhaul. (Hours) 13182

Cyeles Since Overhaul - BT 11280

e L hus s FINDINGS
igpprec $abl e}-jv:'.‘-damage : wsﬁ_v-qbs'erve_d‘ at engine inlet area.

of visible compressor rotor disks were

elongated.
- found sheared and those_aVailable were bent oppbsite'tm
. , \ : . .

the direction of rotation. Compressor stator - vanes

N, . ... were observed to be bent in the direction of rotation.
In 3rd stage about 5B% of rotor disk was found broken

with circumferential crack of 68 degree. The 4th stage

"~ dove tail shroud was found damaged/pressed all round

periphery. fIn the.turbine 4th stage available blade
pbrtions were found bent in anti clockwise direction

and ‘had rub marks at their convex area. Also in the

+.3rd stage NGV’'s rub marks were observed at the trailing

j
=z I
i

Most of the compressor_fotor blades were




edge. ﬁpwever, no symptom of fire or fused metal

deposit was observed.

LT

is no indication of any fire on the

~ -3 The condition of the rotating parts indicated
& ' that the engine rotors were running at a higher speed

~ oz s e ipop 01 Ehe time of impact.

3 A1l the damages/breakages on the‘ engine

external-. parts were purely due to external impact on

- - the engine.
f i All the three engine mounts provisions ap-—
@bty s v?péafed - to be intact until the engine impacted .at the
F*Q i >tr§5h_s§tgii
N e "4~%;f  5. No hot section distress was observed as
- S0 viewed with the help of boroscope to the extent ’possi—

o i . . v‘~- _blel Z Y o=

6. 2 'petermination of Engine Pressure Ratio (EFR)

i is not possible from the engine hardware.
4 : 4

1.16.3 SPECTRUM ANALYSIS OF THE ALTITUDE ALERT AND UNSAFE

2 » LANDING CONFIGURATION HORN AS RECORDED IN CVR.
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Qgring théﬂ}eply of the CVR tapef it was observed that
a horn of unsafe landing configuration had sounded at
reference time Z4.44 aﬁd altitude alert horn at refer-—
ence .time 17:42. To confirm thét these horns were
oo : _ truly :the qnsa{e landing configuration horn and alti-
: tude alert horn respectively, comparative spectrdﬁ
analysis of the horn scunds, as recorded in the CVR and

Laboratory recerded true horn sound, was carried out at

DGCA laboratory and then at the facilities of National

[

. Aerospace Laboratory, Eangalore and EBEhabha Atomic

2 Tuun

Research Centre, Bombay.

The details of the frequencies of altitude alert horn

aﬁd unsafe landing configuration horn were obtained

- - from Boeing Ce. The details of the freguencies are as
i , follows:

i‘ i)v . ALTITUDE ALERT HORN

L —ﬁ}' , ! The altitude alert warning sounds one to two

seconds when the airplace approaches a selected alti-
} N e 3 - =
T 5 ) tude either in ascent or descent. The warning horn is
a ‘'C’ chord and has three freguencies of 512 Hz, 64@ H=z

and 768 Hz with a tolerance of + SX%.

e ' Fid - UNSAFE LANDING CONFIGURATION HORN

The unsafe landing configuration warning horn

sounds continucously until the condition is clear. It

a
n




j el S

)-u sraza
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v

has a single frequency of 25@0 Hz with a tolerance of +

-

15%.

The extract of the reports are as follows:

ia. = BHABHA ATOMIC RESEARCH CENTRE RESULT

i) The horn sound at 17:42 and the Lab
altitude alert horn sound are close to
each other with a B8.5% decrease in the

CVR signal +reguency spectrum shift.

ii) The horn soupd at 34:44 and the Lab
unsafe landing configuration horn sound
are close to each other with a 3%_
increase in the CVR signal‘frequency

spectrum shift.

ii) -~ NATIONAL AEROSPACE LARDRATORY

Spectrum of Lab recorded altitude alesrt  horn

i

showed prominent peaks at 517 Hz, 647 Hz and 777 Hz and

spectrum of horn recorded in CYR at retference time

"17:42 showed prominent peaks at 478 Hz, 599 Hz and 72@

Hz. A constant ratic of 1.88 between cotrresponding

.Spectral pezk lochtions was cobhserved.

Spectrum of Lab recorded uncafe landing
configuration -horn showed prominent peaks at 2972 Hz,

585 Hz and 877 Hzignd;spectrum of horn recorded in CVR
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ard that at reference tims 17:42 as that ot altitude
slerit.

J
Note: Refoerence timse Z4:44 is 141

L ADDITIONAL INFORMATION

17.1 LOBGICS FOR AURAL INDICATIONS IN CASE OF UNSAFE LANDING

CONFIGURATION

Foliowing is from the X
Operaticns Manual regarding warning horr nzate
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AURAL INDICATIONS — ADVANCED AIRPLANES
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ng horn is provided to alert the pilots
irpl=ace iz in a landing configuration and

net down. The warning horn is activated

hrust lever posiitions and low engine EFR.

landing gear not down =nd locked: the au
stem provides s steady horn as follows:

iTald




? 1517-2‘ TALL WARNING SYSTEM

!f Following is  the extract from EDeiné 737 Operations
ij  'Manua1 regarding the Stall Warning System:

!igmmwmmuﬁ; _f". R :

%;f . STALL WARNING SYSTEM -~

N Awarning of an impending stall is required to occur a
EA 1 »‘ e ' minémum of seven percent above actual stall ‘speed.
:' Nat;ral_ stall  warning {(buffet) qually occurs at a

T;fsbeed ypri0# to stall. In some configurations the

fid "stall warning (buffet) is less - &

:1glf”j{had thé@rgquirEd'seyén percent. Therefore, an artifi- Ul

:ngjtiaiistallawarning device,'a stick shaker, is utilized

jfﬁféﬁiaéﬁtﬁé%reaﬁired~narﬁing, ,é
§; ..The~sta11 wafﬁing syétem or "stifk shaker” is designed . i
i 15  TAInE ke aLlbtL. bhbere B mhalE.  develepes - oThe ;
L  ” . ‘:lf-' a -,waknihg ;i§v givén by yibrating bbthilcontrbl columns. ¢
}AVIJ- .. The - system is energized in-fligﬁt'at all times.  The : g
;. 3»1 ) ‘:"f sytem ié_ de§ttivated on the ground by the airground ;
~ o : ",_‘, safet§'$ensdf.
~ v  &5 >‘ H; » Thé ’étall'warﬁing system consists of a control column .§
gl : g .Vshakerx {ecceﬁfrit weighted motor), a>heated angle 0?
2 v :7  : S AéirfipwiéenEDr, a flap position sensor, a stall warning, é
’;wii S A amplifiéf,  the air—grouhd 5afet§ SEnéor and a stall g
arh i o warﬁing panellbn the aft overhead panel. | g
” o =
,,"Q.z'  ;j> B ‘;f % L t : 89
3




Following is the extfaét from Boeing BT pperations
ative Familiariza— "

“~Manual under the topic wgngine Inoper

he axrplane.

rd:ng handllng t

_fééa

Establish»ok maintain control of flight path

i;;
w
v
P
H
v
b

and airspeed, in eother words, "fly the-airplce".

to an
Rudder

h and at thezTSamé

~ialways be smoot

ust changes.% 
Under xnstrument condltxons cthe inst?umeht
tered around the attltude 1nd1cator;~ Roll

st ndicatlcn o*]an asymmetrlc condi—

erons) should “be used’ to_ﬁhold'

=R 'ffﬁh;?;wings* léveijér maintain théfdgs;red' bank angle.

éi'ﬁ , :@? ..f,”ﬁftﬁé ~rudder 5hpu1d be applied to 'abbfoximately center
- the wheel. | . |

| t airspeed and “hold

Make" tufns at a constan

the ruddek dlsplacement tonstant.  po not attempt to
d latoral contro‘ in turns.. Rudder .

coordlnate rudder an
and induce the

pedal xnputs Nlll«&hClte roll due to yaw

Oscillations with

pilot _tb' cdunter» his own rudder

7 Spposite eontrel pheel.




s Fee, ISSUES INVOLVED

L S ' - Before dealing with the vital issues/aspects
to be examined in the enquiry, the issues/aspects in

respect of which there can neither be any controversy

~T T . ‘ ¥ nor ‘there is one, namely sabotage and weather

'l

& : conditions may first be dealt with.

_ oy _ SABOTAGE

During investigation the wreckage was

e

‘finding out the explosion/sabotage being the cause . of

the éccident. The disintegrated_parts of the aircfaft
werevexamined with a view'to find out whether the crash

was: due to any explbsive device or not. The sailent

”iibbsérvations of the group report are:—.

~

The  fragments/debris materials may have

curling/ringlet effects and spike toothed fractures on
observed in any part'b+ the wreckage.

2. The incident of an explosion, the fragment

will strike the surface at a glancing angle and produce

gouge marks in the surface. Mo =such gougs marks were

noticed on the recovered main wreckage.

F1

'_gxamined.wby 'a_group.constituted,fof the purpose of

metal - surface. These characteristics have not besn




i

S5 Due ,to the hot detonation gases, melting

and

#rosion on the surface of the metal is possible which

is termed as ‘gaswash-. The debris/wreckage found in

heavily melted condition is not due to detonation

gases, but may be due to Bxcessive heat generated

during the fire.

4, Cupping and dishing in the near vicinity

metal surface is a Yery common phenomenon with high
explosive detonation, which is not

observed on

examination of the wreckage.

S i There is possibility of embedding +the high
velocity tragments in rubber foamé!cushiuns during an

explosion. The recovered cushion seats were examined

to find out penetration holes of fragmentslembedded

fragmenfs. No such sign of penetration have been
-noticed. - : al % g

&, No  part of bomb such as battery, wire,
portibn of detonators etc were recovered.

7., On  detailed inspection and investigation o+«
the wreckage debris of the crashed aircraft, no
characteristic evidence of an explosion such as

fragmentation, curling/ringlet etfects, spike toothed

structure of metals, gas washing, pitting and rolled

edges have been noticed. No sign of cupping/dishing of

g2




—~ g > - 2 # -
- ‘ Eetal surface is seen. NMNo posiéive”chahacteristics of

-~ a mid air explosion were observed from the

—~ : wreckage/débris examined.

In view of above, it is concluded that crash
in questicen did not occur - due to sabotage or explo-—

sion.

*WEATHER CONDITIONS. ' !

’

‘The metrological in%ormation/reports.supplied\

by the Met Office of Delhi (Falam) indicate thét there

was no significant weather at Falam around the time of
the acecident. The aircraft was on visual circuit and

_-:1énq1hg;iiThe-follbwing weather existed at Paiam around

-the’fi@erof £he.aCCidént:~

1400 hrs IST 1438 bhrs I1ST 15S0@ hrs IST
& é}' ) Surface wind 210712 Te@asiz2 298/18
A ‘ Visibility & Km g Km 8 km f
’ Cloud Scattered Scatfered Scattered ;
B | 200,000 ft. 20,889 ft 20,000 ft
" WEather,~ : No Sig. Ne sig. No Sig.
- Temperature/  27/@7 28/8& 27,86
Dew Foint
- bl Bt o o
N,BNQ_ H  1- . le1a = 1213 1013




— A ~- -

.;‘ 1 e e It is evident from the above that during the
¥ L:: . e period of training flight the visibility was around 8 kms

and the weather was very fine and it did . not contribute

“directly ‘or -indirectly to' the accident.. The weather i
';:fi_" © condition in Delhi was, therefore, not the cause o0f the e
- accident. .

- - VITAL ISSUES

, ¢

The vital issues/aspects to be xamined in the

1_ihQuiry,'aSvaI§q_agreed to by the participants, were formu-—

lated_as;underie

- Bystem failuré}?and?or
Crew errorg and/nr.'

Regulatory and control functions of

DBCA; NAA and IAAT.

ACTUAL ASPECTS -
_3? ) f' '1- - S With a view tb understand the aforesaid
- aspects lét me. first notice, the factual aspects in respect

d{jwhiéh_either there is no d;spute or which have been fully

estéblishéd, as follows:-—

LR ‘Bahara an Air Taxi .Operator started its

operations in India in December 1992 with tws Bceing 77—

288  Aircrafts and one of it was VYT-SIA Serial KNo.Z1763

This aircraft’  was airworthy as per Certificate of




Airworthiness.

2 The aircraft operated the flight Delhi-—

Bangalore-Delhi on 8th March 1994 uneventfully and landed at

- - Delhi Indlra Bandhl International Airport at 1Z.208 187,

A
%
s/\

¥
SRR N

-

3 On 7th March 1994 Capt.V.N.Arora, Chief
Operations Manager of Sahara arranged for a training tlight
for -8th March 1994. Capt.Farveen Khurana was to be the

w2

Instructor. for the said training flight and Mr.P. Singh,

- Mg Vidal, Mahajan and Ms. Anshu Khurana were the trainee

1§ilbt§;* The- traxnlng flight was planned for 13.30 hours on

W

F e, - l7  ‘:és per flight‘plan the duration of the iocal
:jtralnlng flight was 2 hours and it included circuits and
21  1and1ng5; 'Before start of thev tlight Filopt—in- Command told_
_;Alr Trafflc ContrDl of the intention to carry out 9 circuits

~and. landings.

5.__.V ’ All the 4 crew members had undergone Fre-—
Flight Medical Check Up and nothing adverse had-—been
noticed.

Sl The aircraft had 15 tons of ATF on commence—

-.ment of ‘theflight.: The take off weight was 46720 Kgs: which

was also the maximum permissible land ing weight.

s ;. v~ There . was no significant weather at Falam

0
]




either™ before commencement of the flight or at any time

, i
L REEN thereafter till the accident. A %f
L
i_,{w,wth.,,vf 8. The . aircraft was on visual circuit and
&iﬁlf.-  ':“~'1anding. The runway in use was 28. Thé navigation and :
L\"' : communication aids at the Airport were serviceable and ?
3 ’ N P
S functional during the flight.

The aircraft got airborne for the first time

@42 UTC with Capt.F.Khurana as FIC/Instructor and the 3

1@, ; ' The aircraft then carried out 5 touch and go

. 1sndings at @851, 0857, B987, @914 and @923 UTC. The first

three touch and go landings were with trainee pilot F.Singh

“and | the next two with trainee pilot Vidul Mahajan. The

aircraft was in continuous two way contact with ATC from the
gime of start at @832 UTC till about @921 UTC i.e: upto

-k abput 2 seconds prior to the accident. During this perioed

sy

qf .the‘f1ight or even upto the time of the accident, there
. was. no transmission to the ATC of any cbserved abnormality

" or of any anticipated/real emergency.

B & 25 f L, 2 v The - aircraft was observed to be in' normal

flight after Sth touch and go upto about 488 feet height.
.  ; ok . - Then it suddenly started turning left with port-side bank,

which was increasing. The aircraft lost height and plunged




&

SRQ 5, S T Mﬁe&gma

to the ground. The accident occurred within I.G.I.A.  Air-—
field, Delhi and near Apron II at about @924 UTC. The crask ———
siren was sounded promptly by A&TC, even as Aircraft was

impacting the ground.

12. The CVR transcript does not indicate of any

.

prier caution to the trainee pilot any time before the
accident that the port engine was being retarded tb idle
after the Sth touch down to simulste single engine condi-
fions.

13. . . UFDR data indicates EFR-I value coming down to

“idle’ value after the Sth touch—down and before accident.

14. : All 4 crew members of Sahara aircraft and also
4 other working in the éero{1ct aircraft in addition to Dﬁe
Bharat FPetroleum employee died as 2 result of the accident.
Three emplcyéés ‘Df the Oberoi Flight Eitchen and an IAAI

Contractor also suffered some injuries. As a result of the

accident. beth the aircraftt were totally damaged dus +to

impact and_+ire.

15 The three traines pilots had undergrine simula-—
tor training in Boeing 737-280 simulator  in British
Caledonian in December ~ 1293, January 1594 _under

Capt.R.N.Rao: They had been given CA4@(A) Check by Capt.

V.K.B8harma and were declared successful.

97




1y

i6. Capt.kEhurana Joinsd Sahara eon Zrd HNovembsr

(

1995, He had earlier been

77200 while in =zervice in Indian Airlines and Modiluft but.

did not ever exercise the privileges of a Check Filot hefors
being employed by Sahara.

7 ' Capt.tHhurana was approved as Check Filot by
DGCA vide their lettsr dated Z4th December 1923 znd Instruc—
tor vide letter dated Bth March 19%94.

i8. The +ateful flight of th March 1994 involved

i}

first ewvsr training +light cenducted by Saharacs the first

)
o

the

-
il
Re)
r+
o}
I
T}
3
i}
.
&
1.

ever instructicnal +Flight provided

first 737 Boeing Flight +lown by the three pilots in actual

1%. The accident took place during third and final
take off and landing circuit of Vidul Mahajan. According to
the CYR rotaied the asircratt for a2 final take

in

o
lls]
]

10

I
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Syetems
of failure of aircratt or any part thersof, failure of

7
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management, failure of manufactirer of aircraft, fzazilure of
maintenance, tailure of airpost avthorities, tailure o+

regulatory body or any cother organisation/ceystem
aspects of failure of systems other than that of tailure of

-aircratt or its

&)
1]
5
+

would be examined and deal+t with, for

the reason and =zake of conveniencs, in the later nast of
this report, while dealing with the +third reEsue namelv  of

"Regulatory and Control Functions of LOGCA

Bef

W]

re dealing with the aspect of failure of

part(s) of aircraft, let me notice the type of CV

Y

T

. 2 UFDR

itted on the aircra+t and aleo certain matters rei

i)

ting

thereto.

The fare child Cockpit Voice Recordsr (CVR)

Model No.A-182 bearing S51.Mo.3298 was fitted on the
aircraft. This CVR has megnatic type recerding on - 4
channels. Channel No.l is fpor Observor. Channel Moa.2  for

tion waz aleo found satizfuacl L T
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then with ﬁhe'ﬁelp Qf ATC transcript, reference time was
converted into universal coordinated time (UTC). The reie—
vant CVR tape transcript is Annexure "A" to this report.

The UtC time in Annexure "A" were achieved by corelating

full 380 minute-detailed--record on CVR.

UNIVERSAL FLIGHT DATA RECDRDER (UFDR)

The parameters recorded in the UFDR fitted in
the aircraft have already been noticed in earlier part of

this report as also the facts(about external damage =uffered

by the Quier_casing ot this unit and also facts about the

data retrieved at M/s.VSM Aerospace Facility at Fangalore
and ét National Aerospace Laboratory, Bangalore. 0On perusal

of the data decoded at the said two laboratories it was

“considered nécessafy to get the data further refined at  the

-laborateory of National Transport Service Board, Washington

who had 1long experisepnce in the field. The Unit weas

accordingly taken to Washington, USA and Mr.Dannis R.Grosy

"and Mr.Elfard W.Dickenson participated in the meetings for

analysis of the data and for read out from the tape of the

UFDR Unit in guestion. Mr.Dennis worked on the UFDR Unit

(s

and transferred the data from the tape to the Computer and
then : processed itf. The report of NTSE is Ex.&. The
reference in this report to UFDR data, as was also deone by

learned counsel for participants during arguments, is to the

data prepared by N.T.S.B., Washingten, USA (Ex.&6). The

18a




relevant UFDR data is Annexure "B" to this report.

-

-TIME CO-RELATION OF CVR,UFDR AND' ATC TIMING

Time is not recorded on CVR. On UFDR frame

..counter readings are recorded every second. These counter.

parameter is known as VHF Keying. With the identification:

" ATC recordings can be corelated. The ATC recerdings have

readings are used as time counter. To achieve co-relation.
between CVR and UFDR, some specific points are required-
which can be identified on both CVR and UFDR. One of the

standard methods used for co-relation is through the:

recording of VHF keying parameter of UFDR. [a) transmissianf

from aircraft to ATC requires the use of Fress—to-Talk (FTT): "

Ewikehs | The LEFDR pecbrse Ths uie oo g switch and this:

of the transmissions to ATC recorded on the CVR,
possible te co-relate CVR transmissions with

recordings. With the same method, the CVR recordings

time channel which records time in UTC. The time of ATC
normally co-related to CVR and UFDR as it is a real

elock. =

As noticed above, the corelation of time

-

given in CVR Transcript (Ann. ' &°)Y and as given in the earli-—

er part of this report in relation to EFR values only was

the basis of a full 3B minute period recorded on the CVR.
It was,however, felt essential to obtain more
corelation which was possible if the UFDR data and CVR

transcript is required to be co-related for & crucial

i1




stored in 5 frames pof 1@ seconds e

oo

v

Oof< one minute or S0, inssead p+f relying upen

Co—relation

done for =@ minutes, Accordingly, the Co-relation of CVR

anscript and UFDR data has been prepared as follows:~

A touch down sound of the 5th landing has been

recorded on CVR which is at @7:22:55 urc, This touch down

can also be normally identified on the "vertical accelsyrg-

tion’ parameter recorded on UFDR. The vertical acceleration

is recorded 8 times in a second. UFDR read out shows that

touch down was between frame No. 2888 and 2883 during which

the vertical acceleration has a maximum peak of 1555 <5y,

This touch down peint in the ce-relation chart has been

taken as B second and all other timings (in seconds) are

from this touch dawn point. This co-relation chart is

Annexure ‘C’ tp this report. For better understanding the

frame number ot UFDR read out have ' been incorporated in

another co-relation chart which is Annexure ‘D to  this

“Fepart,

To get more accurate tipe on CVR transcript in

aforesaid charts for CVR recordings of about 58 seconds were

ach in spectrum ana

and  the +tourch down was used to determine the exact

ct the CVR rall oLits
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CRASH POINT

In CVR the last touch down pciﬁt after the Sth
circuit and the crash boint is clearly recorde;TmW“fBE
time differences between thr two events from the exact
timings obtainsd by above method is 43.5S seconds. On

UFDR touch deown point is identified by the Sth recerd-

ing of vertical acceleration peak of 1.3.5 G .in frame

No.2888 i.e. half frame. The last recording of UFDR is

till end of frame No.2931 which contains all good

recordings of vertical acceleration. Therefore, as per

UFDR  the time differences between touch down and last
recording is (2932 minus 2B888.5) 43.5 seconds.  Instead
of taking 2931, the figure 2932 has been taken since,
as stated above, the recording till thévend of’ 293i
;ontains all good recording of ver£1c31 acceleration.
It stands'clearly established that the time differences

from touch down to crash point is 43.5 seconds.

ENGINE PRESSURE RATIO (EPR)

The fall in the value of EFR of the le#t
engine also stands fully established from the material
and data on record. . None of the participants including

counsel'for Mrs.Khurana disputed the facts relating to

1=
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1
ko
i

~ the +fall of EFR value of the left engine. The decline

in the left engine EFR started from UFDR Time 29@29 and

it continued for S5 seccnds i.e. upto time frame 2914,

In just 3 seconds (UFDR time trame 2210 to 2912) there

has been about Z@% drop in EFR value.

During 5 seconds

from 2989 +to 2914 the aircraft_developed 2 positive

rate of climb and at UFDE time 2F1E  Capt.Khurana an—

nounced that he was putting the ‘gear upY, The EFR

7 value of left engine is almost constant from UFDR time

2914 to 2917. The EPR value again started a drop from

UFDR -time 2917 and reached almost idle position at UFDR
time 2921. At UFDR time 2919 the unsafe landing confi-
-gration horn sounded. At UFDR time 29772 Capt.kEhurana
called '"Rudder, Rudder, Rudder"”. The aircraft rolled
severely to the left reathing an extreme of 101.9
ot degrees left wing down at FDR time 2‘23. Withiﬁ about

= ' less than 2 seconds Capt.kKhurana shouted "Na Na leave

leave®.

& : According to Mr. Mahajan, counsel ftor
EE ! Mrs.Khurana, the drop in EFR was not on  account of &

= retarding the left engine thrust lever by Capt.Khurana .

o but it was on account of fuel starvation as a result of
- ; mal functiening of Fuel Control Unit. Qccérding to
= : other participants the drop in EFR value of left engine

was on account of retarding of left engine thrust lever

Pt ' by Capt.Khurana. o
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Mr.Mahajan suggests that the Fuel Control Unit

of __the left engine (Port engine) was not fully func-

tional and the Blockage of thé fuel nozzles could have

led to the drop of EPR value.

- The aircraft had been subjected to 7C Checlk in

3
.

USA in.1993 before it was flown to India. Further, the

a;rbraftg,hadTbeen subjected to "C" check on &th March

'1?94w”and it'is in evidence that at that time the fuei

nozzes were cleaned. The Symptoms of Fuel starvation

in  an éircraft‘specially on take of+f stage, when full

=X

power is applied, are typical. No attempt has heen
.madej‘ih'éQidence'to bring out the typical symptoms of

fuel :starvation - or of blocked nozzles. Neither the

-Pilot nor the engineer witnesses have been asked spe—

cific and pointed guestions on this aspect of symptoms

ef fuel .starvation. 14 FCU was not functioning or was

mal functimning, as suggested by Mr.Nahajan during

submission, certainly there would have been some indi-

cations in the Cockpit. It is not so. The FCU is &

conditieon menitored cempenent., According, to
Mr.5.Krishnan the BQuality Control Marager of Sahara,

who appeared az 2 witnese, the FCU is g conditicon

monitored component and had had done 77280 hours since

installation. Mr.krishnan also stated that fuel nozz-le
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~€leaning was done on 6th March, 1994 at the time of

Check. It is ctated that it toop about more than ZzZpg

Man  power to carry out the C check in which more than

4@ persons were inveolved. According to W

Mr.P.H.ChhatDpadhaya alsoc the Fuel Mozzle cleaning was

carried out on &th March, 1994 andg that +the Sahzara

bt

possessed  the necessary nozrle clas

i1
pa

ing facility +rom

rt

he very inception of the Organisation. The

’

EFR  has been gradual. Had there been tota:
stoppage of fuel, it would result in abrupt drop of EPR

NVélﬁeQ” Dnithe other hand, if total stoppage of fuel

inflow is not there but thare is only a leakage of

fuel, it would not result in the EFR value dropping  +o
idle; In such an eventuality the drop in EFR can be

set off by use of the throttle. The EFR has not

dropped abruptly but gradually. I+ may also be noticed

that thié setting the take of+ pewer of an eng

ine, the

crew is 'required to open the throttle to the extent

that gives the required take off EFR &S per the atmos-—

pheric condition. There is no evidence to shaow that

the engine did not develop the required Fower. If the

Compressor Delivery Frocess(CDF) lipe was  loose it

would have created & leak which would have required the

throttle  to move further than that ef Engine No.?2 and

there would certainly been a mention of it during the

training flight. No such menticn has besn made.

In

this view of the matter the condition pf ip FSI( Founds

186
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~ o Fer Square Inch) of Engine No.l and 11 FSI of Engine
No.2 ié of no conseguence and is not indicative Df” ;-
looseness of CDP line causing drop in the performance.
Regarding suggested mal functioning of F & D value by
not tightening the input or output lines of the same by .
oversight, it has to be noticed that these lines handle
fuel under a very high pressure and any loosxness will
cause a very high fuel leak which cannot be missed and
in_absence of any indicatien of it the mal functioning

“; i o ' of P & D value is ruled out. Further, such mal funéf_

SN N T tioning  would also affect the starting of the engine

and there is no evidence to show that the starting of
the engine.was effected in any manner. There is.also no
evidence that there was any loud compressor soiled
noise since the sudden blockage of CDF line would have =
resultEdArin such.a noise which cannot be missed. No ?y

such.sound has been recorded by CVR. The blockage . and

shearing of CDF line is ruled out.

The FCU was inspected by a Team of Experts at’

Calcutta. ~ The FCU inspection report ‘is Ex.3. The

inspection had taken place nearly 4 months after the

FCU malfunction—

o+,

accident. The basis of submission ©

YE 4 clear that

.

%{.

i
i

1

=y L~
i Pist

ing is this report. it

z

i,

t

9]

the FCU having been sxpose wzathering as part of

wreckage for over four months must have got somewhat

further damaged. Even grass was formed inside it. It =

cannot be that FCU was in such a2 condition on Bth Hé*ch

1837 g
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‘peinted cut that there is requirement of collection

1994 during the flight. The FCU  mal

-

account of 3 D Cam wear/rusting during the. course of

Shop Test/Strip examination report (Ex.3) as neticed

above, would have beer on acceunt of exposure for about

4 months. If the condition of FCU, when it was—if=

stalled in the Aircraft, had been as mentioned in Ex.=

Fom g

it would have certainly reflected in the performance of

the engine and the behaviour of the engine would have

been reported by the Filote of the previous sectors.

Nothing of the kind was done. The consistent operation

of the engine prior to the crash suggests that there

~

was no mal functioning of FCU attributabhle to = D.Cam.

I may, however, mention that FCU being cne of vital

component should not have been left on site and ought
to have preserved by the Inspector of Accidents tp
aQDid its exposure to weather conditions.

Mr.Mahajan submitted that as per ‘C°  check
schedule the removal and installation of F&D

valves

requires'-that serial number of the port and starboard

valves <ehpuld be inserted on the sheet.at the time of

removal as well as installation to ensure that there is

no intermixing of valves of the port  and starboard
engine. . tLearned counsel also pointed ocut that
neither the. “off number’ nor °on numbeyr” has

entered during the ‘T check. T By

n

further

% L iee

functioning on




samples of engine oil and sending the same for chemical

anglysis ' and in-this - cas=e no such finding with regard
to result of =uch analvsis hacs been recorded in the
= ‘C’ Check schedule which would be essential to menitor
the possibility of a pmwerA{ailure of the engine. It ae
further poiHiéé_EG¥A£E5£ilﬁéfe ié a requirehent of i=s
seals +for the purpose of carrying out C Check. I+ ijis
submitted that nowhere in the 'C° check schedules it has
been stated whether the seals were actually procured
3 . and changed. It is submitted that at the time o+

installation of P & D valve in ‘C° check seals have to

bé changed since the seals cannot be reused once the P

# D valve is removed. It has been inferred that use of
the old seals could certainly result in fuel leak/power 3,

lnss.

Though there may be substance in the

Sy A submission in regard to the maintenance of record as

et pointed out by Mr.Mahajan, but this enly  shows that

== the record 2= is expected ts be waintained by the
- Operator at the time of carrying out "C° check schedule
5 _ : . was not properly maintained. Néthing more than this

-~ can be inferred particularly keeping in viesw the obser—
— : , vations mads hereinbefore that assuming there wac
i : A léakage it would have éffected the starting of the
= _ ‘ engine and there is no evidence to show that the engine

7 b was affected in any manner and also that the locse B &

"~ D wvalve would have been noticed since these lines
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4D intended one.

handle fU€l under a very heavy pressure and loosenesss

~—

will cause a wvery high fuel ieak which cannot he
Therefores, ths non maintenance of the record
preperly during ‘C° check schedule is certainly an

irregularity = _but the same cannot be attributed as g

cause of the accident.

RUDDER CONTROL UNIT.

- Mr.Mahajan then contended that it ie possible
that rudder actuated piston in the aircraft may have
gone in a direction opposite to the intended directien

resulting in reduced controlability of the QAirtraft

which may have caused the acrident. I+

r+

hat was ep
there would certainly have been indication in the CVR
about the 5af functioning of rudder. The call "rudder,
rudder, rudder” was made at UFDR time frame 2922 -aﬁd
the crash occurred at the end of UFDR time frame 2931,
In this phase of 9 seconds or during about 8 =zeconds
%rom the call "leave, leave’ to the time of crash there
ié nothing . in CVR to suggest the mal functioning of
ruddér which is difficult to accept in case the rudder

was mal functioning and geing in a2 direction opposite

Further_the rudder FCU was examined in Indian

Airlines facilities and the test was found satisfacto-
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ry. In the said test, however, the dual servo valve
manufacturea' by 'M/E,Pafkar Henifin could not be
checked. The vunit was alse sent to M/s.FParkar Henifen.
The report of the said organisations establishes
beyond doubt that there had been no reversal of rudder

control. The repert rules out any jam. In view of the

tact that there was no jam and also bearing in mind

il
H

noticed above, the fact th

w

t dual serveo

)

cther aspsct

valve may have been changed by someone other than the

manufacturer, (a tact which could net be ascertained on

account of absence of the complete maintenance record
of the rudder unit) invany case, does not show the mal
functiening of rudder FCU. It is,therefore,concluded
that the mal functioning of rudder PCU has not  been

ecstablished as a cause of the accident.

Two other aspects which were vaguely suggestea
by learned counsel Mr.Mahajan may be alsoc’ dealt with

here.

DISINTEGRATION

The First relates te disintegration of the
tail portion and/ocr port wing from the aircraft in  air
at about 4464 fest zbove ground levsl. In thet  regard
it was also suggested that this disintegration would
also explain the disruption of power supply to UFDR/CVE
at the said slititude. Firstly., Igarned counsel is

assuming the disruption of power supply to UFDR/CUYR

’

pote
-
sy




when the aitcraft was at about 464 feet above. ground
lé;el. -There is nothing to suggest that there was any
such disruption. The theory of disintegration of the
tail portion and/or port wing in air also does not find
any support from the material on record. It may be
noticed that G lecads had not exceeded 1.7 G, which is
well within the "G envelope of + 2 ta - 1, The Aforces
created on the ill fated aircraft will net be strong
enough to cause disintegration. The speed was about

150 knots only. It is well below the maximum speed of

35 knots. fiileron reversal will take place at the

maximum speed of about 350 knotes where the wing will

twist because of maximum deflection. Fﬁrther, the
structural disintegration alsec does not suggest that
disintegration +took place in the air, The accident
took place during the day light. The aircraft was
noticed by the Staff at the Airport while it was in
ha

air. No sve witnes

7

]
i

come forth to state that the
aircraft disintégrated in air. Th; portions of fhe
aircratt aforesszid were also found in the tarmac area
of the Airport. I+ the afrcraft had disintegrated in
air these portions weuld have been found in é larger
area and would not have heen localised in  the tarmac
area. From all these accounts the disintegration of

the aircraft ip air is completely ruled out.
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WAKE VORTEX

o ; AR s

s The phenomencon of Hake Vortex which affecte

) the +flow over the wings or control surfacec when one

- 'aircraft follows ancther aircraft'haéﬂii%qmqgw gpplica—

s . bility tD\thE present case. It has come in evidence

= that the Wake Vortex effects are more lethal when fhe

Ris aircraft  is landing because of the low speed and +this

-~ phenomenon ordinarily does not affect when the aircraft

~x, is taking off hecause the aircraft is at full power and

—~ its speed ic rapidly increasing and aircratt is gaining ::
~. ' _ height. The Sahara aircratt, being a medium aircraft, b
~ : did not lanq behind any heavy \IEEraft. The only

- related air traffic was the take o+f by a ﬁedium air—

m cratt i.e. Avro, which preceded the take off of the ;
~ tfateful aircraft by over 3 minutes. In the 1light of ;
= the provisions contained in ICAD POC 4444 the time is -gr
™ . ‘ longer than what is contemplated swven where the preced—

ing =xircraft was a h

]

vy aircraft, The applicability
of the phenomenon of Wake Yortex as vaguely suogested

_ by counsel for Mrs.ihurana is also ruled out,

CREW ERROR

The co-relation charts Annexure 'O~ and ‘D

which are accurate upto half a second show that:-

= : i




1) Im;édiately after the rotate calil the pitch of
the aircra+tt had started increaszing
2} Immediately after the call outs  “Nothing

happening’ and ‘Let us see what to do rnow’, EFR of

engine No.i had started decreasing; TR e

) The positive climb call out shows that at that

time the aircr

i

ft had attainsed the Fesitive rate of

4) When the ’Bear up’® call out is given the EFFR

of Engine No.1 stopped reducing further;

5) The horn sound has been recorded around 0.5

seconds  from the touch down (Frame No.2919) when the

aircraft was 359 feest above ground level; (1111, minus

&) Frior to the ‘Rudder, Rudder, Rudder - call the

airéraft wés rolling to the left gradually and cafter
the .«call 'Na, Na, Léave, Leave’, the rate p+ rolil Vhas

increased sharply;

7) The maximum roll was aboot 190 degrees{ Minus
1mi.? degrees at frame No.2928) which subsequently
redu:ed to about 48 degrees( Minus 59.30 degrees at
frame No.Z978);:

81 The aircraft attained the maximum height of
478 feet above ground level in abouit Z7.5 =econds. from
the tDucﬁ down (Frams po.2504) and =tarted dEECEﬂding

thereafter;

2. The stick shaker warning starte

a,
4]
YT
o1}
oy
Q
(ol
o 2
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el

seconds fFD; touch down (Frame No.Z928) and

S M

Temenr
till the crash. At the time of initiation of stick
shaker warning, rcill angle of the aircraft was at its
maximum of 101.9 degrees to the left and the pitch
attitude was about B degrees nose dewns . .

i@) At the time of crash-the speed of the aircraft

was increasing and was uround 1S@ knots, The aftitude

of the aircratt was about 1% degrees nose down and
about 76 degrees to the left bank. The EFR of Engine

No.1 shows slight increase in value.

In order to understand the crew action the o
aforesaid aspects would have to bé kept in mind. I may
also notice that the altitude reading on the UFDR éhows
that . the aircraft was about more than 488 feet above

ground level at Frame No. Z931. The altitude reading

after Frame No. 2926 cannot be accepted as valid.

Beside = the reasons already noticed earlier, it has +to
be borne in mind that the values of the corrected roiil
angle recorded in the Frame No. 2926 have shown the %
increase in the left bank from 58.%97 degrees to 81.12
degrees; the values of corrected rnll angles in  Frame

No. 2927 shows a left bank of more than 98 degrees and

these wvaluess show abnormal attitude and have probably

"t

aftfected the zltitude walus. The value of the altitude
recorded in Frame No. 2926 is 1257.7 feet which is
about 498 feet abeve ground level and is the mavimum

height gained by the aircraft. “ne crash is about &




-

seconds later.-- The height of 498 feet was lost in siu
seconds. The average rate of decend during the period
works out td_be (498 x 6B/6) equal to 49BQ feet per
minute. . Furthgr, the corrécted roll readings recorded

on the'UEbR éﬁb;mihat the aircraft has remained in that

-

altitude of more than 9@ degrees for 2 seconds 1i.e.

during the Frame No. Z9Z7 and 292B and thereafter it

has started recovering in the next two frames. T

r+

is.therefore, appropriate that the altitude curve
chould have a higher rate of decend in the first two
seconds and a little less rate of decend thereafter?
The altitude curve obtained in Run 22 of Boeing simula-
tor shows similar features as incorporated in the
Charts C ahd D and shown as dotted line. The rate of
decend during the firstvtwo seconds is about 31080 feet
per minute and thereafter reduced to about 4888 feet
per minute and the average, as notice earlier, works
out to be 4980 feet per minute. For this purpose the

average rate of decend of 7E2PA fee

+
T

ner minute given -

e
23 ¥

the Boeing is neot being accepted as the same was worked
out on the basis of simulated data =as opposed to UFDR

data.

The pitch and the bank altitudes in a 'stalled
condition of the aircraft alse suggest that the air-—
craft musf have been falling freely under gravity. It

would be like a stone falling. If a stone




falls under g?évity~from a height ?f 498 feet, it woula
take about 5.6 seconds and its average rate of decend
would be about 5336 feet per minute. The free fall of
stone assumes that a stone is falling in vaccum i.e.
. without _air. The presence of air would slightly in-
crease the timings. The fall of the aircraftt 1in the
last Few secoends, fherefore, cén be compared with =&
free fall. Having fegard to 2ll these facts and, in
particular, the -fact of left bank of more than 58
-degrees with nose down and sidé slip, it is not possi-
_ble to accept that the aircraft after time frame 2926
was gaining height. In this view the altitude reading
after time frame 2926, as given in LFDR dafa, deserves
to be ignored.
Iﬁ the first 5 touch and go gcxercises there 1is
no-abnormality. The aircraft had gone to Bangalores and

flew back from Bangalore to D=lhi and the CVR does not

S ; . suggest of any problem. Now let us consider why cer—

ot

tain calls cther than normal and routine calls, as

reflected in CVR, were made and what we can derive

therefrom.

i
M

The first call out aftier touch down and hefo

n
-t

Rotate call is "kKe gal ae yaar cha straight runway

coeda lagana’ on UTC time pg:77:58. These call outs
oo /

= : are by Capt.Khurana. The reasons for these call outs

~ are not far to seek. Before touch down time PF:17:29
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+i11 touch down at time frame p9:722:55, it appears that
the +light has been very vnsteady as is evident from

the following:-—

i) Late on the final turn to capture localiser.
2) Unsteady in height keeping.
=0 Unsteady on localiser =znd glide slope.
4) Trimming poor.
5) Flaps 3I0-48 units at the high speed of 178
knots.
6) Speed going below Bug speed.
The call ‘kEe gal as yaar, chal Etrgight,

hd

runway seeda lagana’ can be on accoun of aforesaid
factors coupled.with the fact that the landing was not
straight on the centre of the runway, though it may be,

~

within the permissible limits.

11 is ‘Neth-—

b
+

ter rotate C

(i

i

The next call out 2

)

ing is happening’ followed by the call “let us see what

to do now’. It seems that Capt. ¥hurana had something

i his ming when
the EFR of Engine Meo.l immediately after these calls
throws considerable light as to the state of mind of
Capt. FKhurana at that time. When aforesaid calls are

evaluated with the drog in EFR of left Engine, it would
/

L=

appeaf that probably [Capt. Khurana, at that time, was

118




thinking Tof giQing single engine failure simulation.
*}he static value of EFR of left Engine after the call
‘Gear up’ for about 4 seconds only shows that for
putting the gear up, Capt.Khurana lifted his hand +From
throttle lever to the landing gear lever to move it +to
‘up position’ and ther=zafter again started retarding
the throttle. These calls cannot be attributed s
suggested by Mr.Mahajan to something being wrong with
the aircraft. Had 1t been so 1t would have been
clearly spelt'out in CVR. ﬁurther, i+ Capt.kKhurana had
found something amiss in the aircraft, he would not
have, looking to his long f1lying experience, thought of

giving emergency exercise to Capt.Vidul Mahajan.

The horn sound was recorded arpund 30.5 sec-—
onds from the touch down. It is evident that the
trainee pilot had not used the rudder. The horn sound
was on account of unsafe landing configration when Flap
p05i£ion was 15 and the gear was net down and one
threttlie had been retarded. Immediately after the horn

sound, within I seconds Capt.Khurana shouts “Rudder,

Rudder, Rudder". He does not tell the

b

appiy which rudder. The aircraft was already rolling

+
ot

to the le

b}

t gradually and after the c=

7

e
ot
ot

‘Ma, Na,
| eave, Leave’, the rate of rocll had increzazed sharply
as noticed above. The maxzimum roll was zabout 100

degreeé. In tHis state of affairs it appears that the

trainee pilotY instead of applying the right rudder,
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-apnlied the left rudder with the recult that the - rate
of roll sharply increassd inviting the call from Khura-
na ‘Na, Na, Leave, Leave’  between time frame 2924 and

2975 and stick shaker warning at time frame 2928. The

roll showed an improvement and was reduced to about 608

degrees on frame RNo. A= IRAT This shows that an attempt

was made to recover th

il

ircratt but on account of the

height, abnermal altitude of the aircraft, and rate of
decend, the recovery was not possible and ultimately

the unfrotunate crash took place.

The slight increase in the EFR of Engine No.il
towards the end only indicates that with a view to
avoid crach threttls may have been moved forward about

2 to 3 seconds earlier.

Now let us consider the effect of absence of
certain calls in CVR at the relevant phase of the

ight. Assumirng. the drep in EFR wvalue of Engine No.
3 =k , g

Pt

'i"
was on account of Fuel starvation and not on account of

throttle retardation, then it is inconceivable that

1

d not notices the fall in EFR value and

et

Capt.Fhurana wou

"

its effects. He would have, in that eventuality,
immediately noticed the yaw and the left bank when the

EFR

fi

tarted falling in the first four seconds. The

\

rnatural reaction of Capt.kEhurana weould be to immediate-—

ly react and utter words to the effect which would show




,.~-—.5'

.

the failure Q{ the engine on account of =come defect in
the functioning of the Fuel CDntrDl'Uﬁit'er'aﬁy other
part of the 2ircraftt. In that event Capt.Fhurana would
have immediately taken contrel and would not have left
it to the trainee pilot. It is not possible to accept
that till horn sound whichggégngz_é;éééA ND.E?I? i.e.
after about il seconds after the EFR of Engines hbNo.d
started dropping, Eapt.ﬁhuraﬁa would not  notics  the
failure of the engine. Further, assumin that
Capt.khurana noticed only on the hern sound that on
account of defect of some part of the aircraftt, EFR of
Engine No.1 is dropping and that engine had failed, he
would have immediately taken control and it would have
heen reflected in calls recorded on CVR. . Capt.Ehurana
would not have left it to the trainee to take the
corrective measures. All these factors show  that it
was not a case of engine failure or defect of any part

10us

ot

or fuel! starvation but, knowingly and cons

n]

Y s
Capt.Khurana gave single engine failure simulation to
trainee bilgt Vidul  HMahsian whe did  neot apply the

correct technigues to control the aircraft and rather,
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oplaced

in such position that it was not possible teo avoid the

crashe.

v

The FRun Ne.l1Z of Ex.4 which shows the +flying

exercise on Engineering simulator of Beeing, matches

131




very closely to the parameters of the accident

i guestion. As noticed above, the aircraft attained the

in
maximum height of 498 +f=2et above ground level. There
cannot be any dispute about this fact. Apart from the

exercises reflectsed in Ex.d,

rt
i
n

euercises carried out
T T on  simulators at British Calideonian as also at Indian

Airlines facilitiee at Hyderabad, with their instructor

on the controls, show that the appiic

tion of

[if]

WErong
rudder is fatal at the height of S0? fest above ground
=3 ; level with the giwven rell and pitch angle. These
exercise have shown that recovery in such situation 1is
not possible. With given parameters of rell angle and
pitch value, these exercises have shown, that recovery
on engine failure at the height of even about 1G22 feet
above ground level, on the applicatien nf the wrong
rudder, is mostly not possible. The application of the

left rudder by the trainee pilot was,therefore, fatal. ;- 

The next aspect to be considered is whether, .
in the given facts and circumstances, it was advisable -~

to give single engine failure &

o~

ercice. Faor this

purpose, let us see the experience of training pilots. <

EXPERIENCE AND TRAINING OF THREE TRAINEE PILOTS.

r

g Rad in simulator before goling
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training, could have been appropriately
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a2t Eritieh Calidenian, Lk, The said recor

=1 not come forth. The record is

= tn  have
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Burnt in  the accident. Though thrsze copies of  ithe

training record are prepared but al
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stated to have besn containesd in one booklst  and the

=aid booklets, it has Coms 1in

= 5 L. B
concerned traines gF the o One
copy of the training record was mezant for the traiqeé
pilot; one for the airline operator anc anether for the

regulatory body. Nome has besn made available. In
absence of that receord necesesarily this court had to

fall back upon the record of training kept in unoffi-—

~1ia i ary maintained v who Nnat lmpartoc
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could not be obtainsd since it was sitated that only
simulators were hired and the Calidonian con—
corned sith what trainino was imparied and not
mazirntained, any record
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- engine pMercise. Capt.Rao has tried to explain that
~. after vigorous training, they learnt Jrocedure and art
~ ] nf trimming on the rudder and they wers found satisfac-
-~ Lo tory with their wisting experience and were released
r for the check. The cockpit procedure training was not
p : given to the trainees since it was ==id to be expensive
@ and was alsc not required as the trainees were helding
o Commercial Filot Licence with instrument Here
g I- may mention one related aspect and that i= about
«"\_.S ;
Mr.Eao‘s rating as instructor. Capt.Ran had been
permitted by DGCR to act as an instructor on simulator.
’ That was,however, subject to Capt.Rac geoing through
training and as mentioned in the letter of dated
9th December 1593 (Ex.E3), after geing through . the !
refrecher courss. Mr .Rao states that he underwesnt
-~ . ' !
simulator traiming, 2as stipulated in Ex.23, under . an 4 ;
approved instructor on i4th December 1%%% and on the
came date the release check by DECA approved examiner
i : :
& wacs alse conducted on ham. Thics releass check of ]
~ : :
Capt.Rao by an approved instructor was after he  had : i
P i
i
imparted training to traines pillot .F.Singh on  14th ;
13
0% 4
Pecember 199Z. Capt.Rac ctate= that since he had not i
- : -
finished his own training and check on . he E
13
P ; A e i
was unwilling to undertake training of HFr.& 2 !
) i ' i
Slot was already allotted to = 52 vekr g H
f
Mr.Singh would have lost the slot as weld the mOngy., ;
e / £
/ A J £
he carried, the genesral first For cilots :
124 :
—~ !
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n

with his past experience as instructor. Capt.Rao says

_that he had expreseed his unwildingness to the boys but

upon their insistence, he decided to commence the
training. Capt.F.Singh and Capt.Tripathi were the

first bpatch of trainee piiots under instructions  of
Capt.Rao after he left Indian Airlines which was about

twe years earlier. Undoubtedly the training on Simula-

tor is wery SMRensive. Capt.Rao states that in view of
huge expense, the sarlier the itraining finishes it is
™3 . better for ths trainee pilots since each trainee pilot
has not only tc make payment of about Rs.Z lakhs to the
Eritish Calidonian but has alsc to make some payment to
the instructor. In this case Capt.Rac who is  said to
have taken thes iocb of acting as instructor on simulator
on  heonorary basis.  As p2r Capt.Rao he was not main-—
taining any personal iog book excepﬁ making entries in
the persensal diary as noticed hereinbefore. fine can
understand the huge expense invelved in training which
has to be borne by the young trainee pilots,. bub kesps
N
ing in view the highest standard of safety
which are necessary ' in these matisrs, o0 much impor—
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ht. gone.for  te=zt +lights

on  satisfactory

said check (C° 4BA Check} their
for endorsement to DECA for
Boeing aircratt. On  ob—

¥ could have been

co-pilotse. Let us se= the
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training imparted before one is released to act as co-
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typne sndorssment on
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14 :
~ ‘ gine). w
:iﬁﬁ_"_"ﬁwff:““méydgésié‘Technical!Performance - \2 weeks
~ b)_B 737 Technical Endorsement - 6 weeks _
= T y - (Inc;uding Specific Ferformance) ?
~ s . % ) B 737 Examination z;

(Technical & Performance conducted by DBCA)'

d) Supernumerary Flying (Minimum 4@ hours)

= e) Training in Navigation Subjects — &6 weeks
i XF_F #FP NF
" ~f) Simulator Training 20 : 80 : 20: P0 hrs i
fw‘ Jfg){PEogrggéfthecki D1:Z8 T 21:3@  hrs
! ..-h) Simulator. Training 20:00 20:00 hrs
& . (Endorsement)
o i) Simulator Check with )
: ' DBCA approved . ) B1: IO
. -Examiner. = )
j)'?éﬁpernﬁmerary Flying (Minimu 4% hours)
X PF - Pilot Flying
~ ' # PNF — Pilot—-not—-flying
- ] k) Circuits/Landings
on B 737 Simulator -
~ prior to commencement 26: 02 B&: 028 hrs
of flying training or
& . -interspersed with
flying training
Bl ol et R : F_F Observer .
e : 1) Flying Training on .
s - aircraft 19: 08 i8:80 hrs
5 m) CA4@A Day & Night /“
Checks/IR-LR Checks - B2:00

-~ ) ‘with DGCA approved




‘Examinetr _ : | I

B

n)-Bupernumerary Flying_(Minimum 4@ hours)

'0) Obtains Type Endorsement Rating and IR
Issue/Renewal from D G C A

e p) Release as Second Officer — I Satisfactory
S - - Route Check with an Examiner. After release
S as First Officer he/she is posted to one of
jf%f——_" ) the four Regions depending on operational

e ‘ requirements.

r Undefgoes Supernumetrary Flying as Firet
—~ : Officer on all the routes of the Region.
LOFT - Minimum 15 flightse or 5@ hours
~ whichever is more with one Check Pilot/
Instructor as far as possible. During
LOFT as many non-precision approaches as
possible are to be carried cut subject to
a minimum of Five." '

The afuresaid guidelines show that beforé a

" R trainee _is subjected to CA-40A check, he has to have

& ' ’ aftter simulator training, flying training on aircraft

‘fof 1@ hours as pilot flying and 1@ hours as -Observer.

In "théf?présent case, the trainees were on the very

firsf day, put on aircraft, with an instructbor who héd
not himself imparted simulator training to, the train-
gy - ees, and then a single engine failure exercise was
‘given and that too when the performance eof trainees on
simulator was not of very higﬁ standard. The giving of
such exercise was certainly not advisable and a prudent
a;ﬁ. But for fhis gxercise, the‘crash was avoidable.
Capt.Tripathi sgys that by way of abundant EautiDﬁ‘ he
had briefed Capt.Khurana not te undertake any emergency

xercises ‘'in the training fl%@ht. How much can

Capt.Tripathi be relied upon on /this particular aspect

N




is. another matter which would be\dealt with at

appropriate stage in later part of this report but his

statement that if Capt.Khurana was planning to do

A )

single engine failure, it should have been done on the

down wind so that in case of an error the same could
have pgen sately re;tified, deserves due weightage, not

only because the statement is coming frdm a highly

experienced person but also for the reason that this
seems to be even otherwise generally accepted position

‘which emerges from oplnlon of most of the pilets, ”ahdv-
.there .15~hard1y any contrary opinion. Capt.Tripathi
also says that looking at the level of the experience
of the tralnee, Capt khurana should have guarded the
control lest it is 1nterfered with inadvertently by the
trainee pilot. There canhot be any doubt that while
giving - single :engine :fai}ure, on the given facts,
Capt.kKhurana showld have blocked the rudder control spo

that the trainee pilot does not apply the wrong rudder.

I,therefore, conclude that, in the present

case, in the first instance, the single engine failure
exercise should not have been given. In any case, it

should have been given on down wind in nermal circuit.
Further, even when it was given on take off, at the
altitude at which it was given, Capt.Fhurana should

have 7locked the rudder so as to rule out the possibil-—

ity of application of wrong rudder by the trainee.

&
|
\
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TIONS OF DGECA, NAA AND IAAI b

The modern aircraft systems and operating
procedures are generally failure tolerent and. exhibit
sufficient redundency and sateguards to cope adequately
with ‘engine failure—bg it human or mechani:altw__Ihek_mﬁ;_.
greaterrrisk is the Drganisational failure. The seri-
ous incident or éccident is more often than not a
symptom of the failure somewhere in the system. - The g
failures may take place by mistake— indeed most hazard-—
- ous erfors Wi;l_involve.the v%plation of. . .some opera-
.tional rule or instructions. But violations can also
be deliberate and in this case ghe reason can surely be
found in the corporate management- cdmmercial pressures
on ¥lightvcrew and lack of care and supervision being
obvious ﬁotivator( See paber présented by Hong Kong in .
_ the Conference of Directors General of Civil Aviaticn;
Asia and FPacific Regioa‘held_at Finang, Malaysia from
'Bth to 14th September 1994).
N . As stated earlier, the aspects including that
of failurevo¥ management and regulatory body would be
sxamined and dealtiwith under this head. I would first
.examine and deal with the matter of grant of approval
for Capt.Khurana to act as instructor and the role of

'

Sahara and DBCA in this respect.




4 ;
APPROVAL - OF KHURANA AS INSTRUCTOR

-—

E Capt.P.Khurana was said to have been granted

approval to act as instructor vide letteF of DGCA dated

7 8th March 1994. -The- orlglnal letter dated Bth March

: i - - 1994 alleged tD have been sent by DBCA to Sahara: has not

seen - the Iight of the day. The evidence of Witness

No.2 Capt.V.M.f&rora in this regard is contradictory and

i unconvincing. The DGCA has alsc neot been: able to

4 explain and clarlfy as to when that letter was in fact

a N despatched by their office to Sahara. In any case, it
b 2 Sriisen - jg v:clear and rather admitted that the sald letter did

o : not leave office of DGCA before crash.

- The approval of DBCA was sought

for
o : Capt.Khurana_ as an instructor vide letter of Sahara
SR Sl dated 2Bth February 1994(5..8). This letter was sent

e . .- by Capt.Arora. .Capt.Arora states that he had telephon-

ﬁr’ : ‘ ic conversétion with Mr.J.K.Sardana, Director o+f Train-
~ ing and Llcen51ng in the office of DBCA on 7th March

3 | -
o~ 1994 and Mr.Sardana told him that approval for

Mr.kKhurana to act as an instructor is being granted and

he can go ahead with the'training flight. Capt.Khurana ':‘ !

joiﬁed the services of Sahara on 3rd November 1993,

EefDre that he was in employment with M/s.Modiluft.

)
e n @

- Capt.Khurana was not cleared as an instructor when he

left Modiluft._ Sahara had not conducted any test and
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training for Capt.kKhurana as an instructor.

\
-~

= Capt.kKhurana. was approved as Check Pilot vide letter of -

2 DGCA dated 24th December 1993 and was cleared to

per—
= _ form the duties of check pilots vide DGCA's letter
~ o = dated ~18th January 1974. He had not been cleared as

~check pilot pFiDr'EE 18th January 1994 in any other

Airlines. Capt.Arora states that experience - of

Capt.HhQrana as check pilet can be counted only from

i8th January 19%94. Capt.Arora alsoc agrees that

v bapt.ﬁhurana did not fulfill condition'o§ sub clause
 (iv) of Clause 2.2 of Ex.9, namely, Criteria for Ap-

{aproval ofvExaminers/Instbuctors/Check,Pilots fof Air—

line Operations on fixed wing Aircraft. He admitted
that Capt.Khurana neither had the experience of one
year as approved check pilot on the type nor the euxpe-

rience of S@ hours as approved instructor on another

ﬁfype of aircraft. Admittedly, it was in the knowledge
- of Capt.Arora that Capt. Khurana did not ful$ill the
conditions nece§5§ry when he Qent letter dated 28th
February 1994 seeling approval ¥or'Cabt.Khurana te act
as an instructeor. Inspite of this knowledge Capt.Arora

stated in his letter that Capt.kKhurana had completed

2 2
21

bt

the formalities. Since the letter dated 2Bth
February 1994 was written knowing that Capt.Khurana was

" not eligibie to act as an instructer a pointed question

was asked to Capt.Arora that, did he write that letter

- on hisADwn acccun£ Df~hE wrote 1t because his employer

o : wanted him to write such a letter. The demeanour of

P
A
+J

iy L B T O e R 5. U




the’” witness while answering this question deserves top

be noticed. Capt.Arora after taking considerable time

-

in answering this guestion and even thereatter, with

u: lot of hesitation, took the burden of writing the
- letter onto himself and absolved his employer.
e e : Capt.Arora is still in the employment of Sahara. The

- reasons for his aforesaia answer are not far to seek.
= Capt.fror=s said ghat alfheugh he knew that Capt.khurana
= lacked the experience as per criteria but he wrote the
g said letter and stated in that letter that Capt.Ehurana
~ ‘ . had _cpmpleted all the.fofmalities since there wxs a

~ requirement of atleast one instructor for Sahara and

~ ' "tﬁe Airline had no instructor. When asked as to wheth-
~ . er - he had reported about what he had stated in letter
-~ dated 2Bth February 1594 to his senior executive in the
- company, namely, Mr.Uttam KEumar Bose, firstly with

~ hesifation’Capt.érDrg stated that he had reported that

i : to Mr.Bose but agéih changed stating that he  had net

reported it to Mr.Bose and it was purely his own deci-

sion. 7 _ - L

AIC 13/932(Ex.%) sets out the following re-

quirement of flying experience for grant of approval of

Filot as instructeor in Clause Z.2. It reads:

- INSTRUCTOR

i) TDtal‘Flying expefience H SQBq/hDurs

133




s IR Dy N I R N v U R e e ST e

ji)Total command experience : 150@ hours

iii)Total command experience OnN

type. - : 1002 hours

iv) Experience as approved

One year

Check pilot on the type "~
OR

Experierce as approved

instructor on ancther

5@ hours.

type of aircrafi.

Capt.Khurana - though was approved as check
.pilot for the first time on 7th April 1992 while he was
_working in Indian Airlines, he did not underge training
or test with Indian Airlines as Check pilet after
appreval dated 7th April 1992. He préceeded on leavé
from 14th May 1992 te &th June 1992 and was available
after 6th June 1992 and was subsequently taken up for
Aircraft A SEB‘CDurae on 8th June 19?2'and discontinuedv
it én-?th July 1992. Capt.kKhurana left the services of
Iindian Airlines thereafter and admittedly he was nei-.
ther appointedfreleaeed nor acted as check pilof prior
to 1i8th January, 1994. He was also not appointed as
check pilet while wﬁrking with Modiluft. For the first
time he was appointed as a check pilot was attaer grant

24 th December

-
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of approval by DECA vide its

17293, Capt.Khurana was releazed by Sahara 2s a check

p?ﬁot on issue of letter dated 18th January i%¥4 by

DEEA as referred to above. As already noticed
1=4




,Eapt.Khuréngi according te Capt.Arora did not fulfill
the aforesaid Fondition~o+~expepieneefofuone year as.
check pilot witness No.S Mr.J.kK.Sardana who isi the
Director of Training and Licensing in DGCA, says that

Dapt.thrana fulfilled condition No.4 of clause 2.2 of

Ex.? and had experienée as an apﬁ?ﬁ@éd'check pilot of
one yea?. This he says because Capt.kEhurana was ap-—
proved as check pilcot for thévfirst time on 7th April
1997 while he was in Indian Airlines. Accofding to the
testimony of Mr.Sardana, the period.bf one year would

start from 7th April 1992. Mr.Sardana also states that

-in case of grant of approval to Capt.kKhurana to act as.

an -instructor, power,oi relaxaéion wasznot E“erCiSEdf
According to Mr.Sardana the experience of one 'year
after approval as check_pilot is sufficient even though
Athe‘—cpncernedvpilot may nét have aeted as check pilot
‘at -grl¥iaﬁr;8afdana'furthér'states;that period bf‘ one
year .céﬁ}d.be counted even if a pilot is not  eligible
to act as a checkApilot. Eap£.ﬁrora has not .talked
about relaxation. The letter dated 28th February’ 1924
also vdoes ﬁdt state tﬁat_ approvél in case of
vCapf?ﬁﬁh?éhé was sought in relaxation of rules with
regard to experiznce as check pilot. Capt. Tripathi
also admits that he was aware ‘that Capt.Khurana’s
expefi;ﬁéér as a route check pilot was not of gné yeér

and as such he was not fulfilling the regirement of

]
h

{(4) of Ex.%. Capt.Tripathi,however, says that

[y
(7
I
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g - . .. Bssa: BB o, Bec oon

1
Dgpartment of Civil Aviation can waive this condition.

EXcept for Capt. Tr1path1 no one has talked about waiver
ot relaxation of condlflon regardlng experience of one
year as check pilot. It has also come on.record that

upto Z8th February 1974 when the letter seekiﬁg approv-—

al was sent, Capt.Khurana had conducted only two checks

- _ though the DGCA was informed that he had conducted &

he : ’ che&ksﬁ Later, after the accident Sahara said that he

e had conducted 4 checks. Even out of these four checks,

o admittedly two checks were conductred after 28th ngru—

f% ary 1994, DGCA could ﬁot be aware about these two

B e ' Checks when it granted approval on filé bn 4th March

Sy | : -19?4. One check was on 4th March 1994 and another on

] . . .

s -“”f'ttﬁ~' stﬁ. March 1994. After his release‘aé check pileot the _
4: g ‘only two checks conducted by Capt.Khuraﬂa befqﬁég send— :
~ a ing letter dated 28th February 1994 were two, namely,

- lﬂfiiti'>un thh January 1994 i.e. of Capt S.C.Tripathi, and on

e i g S W January 1994 of Capt.A.K.Chadha. It is strange

~ ‘ . that Sahara informed DGCA that'Capt.Khurana had con-—

A . ducted six  checks. The DGCA should have 'also cCross

& checked. -
%%é@#ﬁxwvﬁﬁé%w~wa:érﬁ - , . : i;;
i : éccording to Mr.Sardana it is immaterial '
i whether during the period of one year, the check pilot o%

exercises the privileges of Check pilot eor not and on
the same analogy it would also be immaterial if atter
grant of _approval for one year or for a substantial

part therect the pilot remains sick or does not fly at

136




7 standing of the Department, he would ful+ill the condi-—

or the other. Such an understanding did not evern {in

7
all for any other reason and =+ill as per the under-—

tion of one year experience of check pilot as contem—
plated by clause 2.2(4) of Ex.9. This understanding of

Mr.Sardana and of the Department, to say the least, is

absolutely against not only the plain language of the

clause requiring experience but i

in

al

i

O against the
ebiject and purpose of the clause. In the hierarchy of !
fliers the pesition of instructor is very wvital and
important. The instructor has to teach flying. I

suppose with a purpose it must have been stipulated

that a check pilot with experience as check pilot of

a

one year, would be eligible to be considered for grant
of approval as instructor. It implies that one has to

exercise privileges of a check pilet before being

considered for approval_aé instructor. According to
the understanding of the Deparfment as disclesed by
ﬁr.Safdana a pilet would be said to be fulfilling
Clause 2.2(4) after approval of DGCA even though he isg
noct released/appointed as check pilot by the @Airline

and even though he is not flying at all for one reason

a8

favour with the fliers as is evident From the testimony el

of Capt.Arora and Capt.Tripathi.

Buring the pendency ?f these praceedinés by
issue of AIC dated Sth December 1994 requiremeét aF




oo i e B s S s
clause 2.~ has been changed in regard tD the e perience

; ;
as.. check pilot. The existing clause of experience of

i I one yéar as check pilot has been withdrawn and in its '
ii place the reguirement of 10 checks has been bfovided

_ %Drf The AIC now issued does not new stipulate Cany

_ : experience as check pilot betore one can be considered

i for approval as instructor. This has its own fallouts.

= It is appreopriate thet now it has been provided that =

= check pilot should have conducted 18 checke before he

iy ) is considered eligible for approval as inetruétmr. in

W RS R TR ’ 2

. view ‘Df the fact that in a given circumstance, 1@

el ;g{ - checks can be completed in short span of even 2-3 days, =
- ) i X may not be proper to completely do a;ay with experi- :
~ : S ence. It would be desirable to combine both the period !
~ o of experience and reqguisite number of checks. Heeéing

~ in view the safety required 1n aviation matters dbing

& . away( with one year experience does not appéér to be

& ks ;épﬁéopriate;‘

ﬁi_ | There 1is also another aspect of approval of r_
g ; Capt.kEhurana as instrucéor. Admittediy,  Capt.khurana

g : did not receive any training for instructorship with
e b s 21l done with Modiluft. Regarding

period of oaone year experience of check pilot of

Mr.Khurana, Mr.Sardana says that:— .

s

g i "It is true that any approval as sxam

~ _]_ s
= ) instructor /7 check pilot is valid on ly tlll
such time the officer remains with  the
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student

of an off

approval
check pilot on 7th April, 1997
valid after  he left the =sa
Capt.kKhurara was not approved

while working wiith East Wect

would be correct +n state that
Capt.khurana as a flier, whil
employment with Esst Mestfirlin

be counted as checi pilot, sinc
check pilot while working w
airlines. Capt.Khurana was app
pilot, vide letter dated 2. F.93

COrrect  thaf

#ranted to Capt.Khurana to act as

ceased tp ke
id airlines

checl: pile+
Airlines, I+
Experience  of
€ he was 4ip

25; would npot
e he was nnt s
ith +the said
roved as chec}
» while he was

working with Modiluft,

Counting the period

aftter 7th April,

1992 £111 Capt.kEhurana left

the employment with Indian
adding to it his experisnce as
Zth September, 12235 i1l 8thH
would not make Lupto one vear
check pilot,"

Rirline., and
a flier S§+
March, 1924,
experience ac

The training of Modiluft requires the line-

training under supervision befor

e the releagse

icer as an instructor, Mr.Sardana admits that

on  the file there is nothing ta show that prioe to

approval
line-stud
Ehurana

says:—.ls

I fail tc

DECA on

orally and the sams

dated Bth March 1924 Capt.Khurana had done

ent training under supervision

had orally +told him about it

1

N

"On the file there is nothing to

but says  that

2 Mr.Sardana

show that

prior to approval dated 8th March 1994
Capt.¥hurana had done lire student trazin-

ing under supervision.

Mr.kharans had,

however,orally told me about it.®

undeistand how approval could be accorded by

the basis of what Fhurana told Mr.Sardana

v

not having been placed on fecors.

Mr.Sardarna alsn sayse that when DECS granted approval o

Capt.Khurana to act a= instructor,. the department did

not know

i

as to what was the syilabus <4ar necessary

/
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training and SatisfactoryAtests of Sahara.

s Further, Witness No.?‘Capt.P.Hling who is g

S

Senior Vice~President(Dperations) in Modilu+ft has.

explained that in their Alrline before an instructor je
permitted toc exercise the Privilages as instructor, he

is required to undergo line-student training under

supervision. In line-sudent ¥rainpin Crew Respurce
Management/Crew Coordination Loncept as Chectk Captain

is requireed to be done. The number of such cline-—

student training checks varies depending upon the

performance - of the concerned pilet.  On an average

trainee instructor .is required +tp undergo 1@ such
checks. Capt.Khurana had not undergone line—studeht
training checks under supervicsion and had he been in
emplmymént of Modiluft he would not have been released
as instructor without the completion of the said
checks. -

~Capt.kEhurana was ciearedvto perform the duties
as Check Filot for EBoeing 737-2Z0@ pircraft for Sahara
by Witnese No.12 Capt,Vipod Mahajian who is an Inspector
ef Flying with DBGCA. Mr.Sardana has stated that such a
cClearance was not ﬁetessary. The clearance was given

under the signatures of Capt.Mahzjan vide lettss dated

1Bth January 1994 of DGOoo, L.Mlahsjan st that
neither thisz lstter was RELEeSSary ner was he avthoriced
to write that letier on behzld of the DGCA. If that is

r+
()

S0, it remains unexplained, as why letter dated 18th

danuary 1994 was iccued by Capt.Makaian on behalf of

14@&

]
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e
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"Further according to Mr.Sardana the necessary

. training and atisfactory test under clause 1.6 in

0

= regard to an instructor can either be before grant of
= approval of DGCA or after grant of su;h approval. In
—~ : case the necessaryvytéigégg_épgh?aﬁisfactory testes -are
~ conducted after such approval, according to the under-—
~ standing = of Mr.Sardana, it is not necessary for the
P >Dperator to report to the DGCA that the CDncerﬁed
Al officer had completed the necessary tfaining and passed
the tests satisfactorily. These matters have heen left
™ to the good sense of the operator to comply with, It
is not a happy state of affairs. The regulaﬁory body
shouid ensure that the concerned officer has undergone Pl
the necessary traihing and pass thes tests satisfactori-
ly. The regulatory body should also lay down minimum
traihing requirement which tactor is absent in the AIC
13 of 1993. AIC 1T of 1993 has since been amended on
Sth becember 1994 now stipulating that the Pilot has to
£ : V»undergo necessary training and pasc the tects satis{ac—
torily before approval of DGCA for a pilot to act as an
instructor is sought. This is a welcome Change in the

IS ARG by :
AIC but more is.required to be done by broviding mini-

mum training programme.

Mr.Sardana is not a pilot. He is not associ-

ated with flying. He is a Telecommunication Engineer{

- : : s
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. Changeover primarily there were only +two Airlines

DGC#H, normally the same a2re not  reguired to be

checked/scrutinised by any pilot, The zam= ic the

case
of endorsement as co=pilot. Eeeping in Yiew that
flying is a’éﬁgfiéiiééd‘éubject/art, it is necessary

that ordinarilyfa Person with good flying experience

and  backoground should ke 5 rFant  of

I
1i1
W}
™
1]
o+
1
a.
[
Sl
+
4]
n
i

such approvals,

In letter dated 8th ngruary 1994 addressed to
Indian Airlines. it was stated tgat newly inducted
instructor had to be checked by DGCA Flight Inspector
before Athey are assigned tpo impart instructions,
Mr;Sardana states that it was erronecusly cstated but
that letter was not withdrawn because regulations are 2
dynamic brocess and Department kespe  pRp adding o
deleting from it from time to time and Department may
be cantehplating a similar procedure %nd that i= why

letter dated 8+th February 1994 Was not withodrawn,

I may state that in India +till +the recent

L
namely, Indian Airlinecs and Air India. Enth are gov-
ernment controlled crganisatieons=s. With +the recen+t
change and ‘open ckiec” policy various Private opera-

tors have come into the field. In view of the changsd
g
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cbndition, tHe responsibility on the shoulders of DErLA

- 0y

-is greater. Mr.Sardana states that the Operators are

1
ol

tor their

I

t~

not required to obtain approval of
Training Manual. it is only required teo bhe submitted

to  DGCA. I am informed that during the pendency of

these proceedings necessary circular requiring approval

Df»DBCA for Training Manual has bheen 1esued. It is re

guired to be noticed that though DBCA granted approval

on 4th March/Bth March 1994 it did not know a to what

i

was the syllabus for necessary training and satisfacto-—

ry test of Sahara for their instructor. It was not a

Ahappy state of affair but nothing more is required to

be said now sirce after the accident Eahara submitted
their Training Manual sometime in May 1994 which - has

since been approved.

Capt.Khurana had moved on from one Airlines to
another in last twe vears. After leaving Indian Air—

lines in 199%, he jcinsd East Wisct firlines; then left

East West Airlines and icined Modilus+ and finally

d granted

Though DBCA K

1]

Sahara on Zrd Novembsr
approval for Capt. Khurana to act as a Check pilot in
Indian Airlines but before he could be given necessary

training and perform the functicns of Checl Filot, he

left the services of the said Airlines. Admittedly,
A

Capt.Fhurana did not act as a2 check pilot either in
Indian Airlines or in Eaz=it bWest or in ﬁodilp%t. He was

/
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N
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. released a5 = CHeel T pilor o th

Fd

-

on i8th January 1994, ‘dmittediV, |[LCording io Sahara,

Capt.Khurana did not fulfiij the condition oF Claqge

2.2{iv) of one YERY experisnc

n
s

2= check pi

ot Netessary

o

for grant of  approval to act .as instructar.

Capt.thurana in terms of the Criterig applicable was

CONDUCT OF SAHARA

As stated earlier, now there is greater re-
Sponsibility on  the shoulders of DEea, At  the sape

time there is also great responsibility on the opera-—

have not acted with responsibility, The facis which
have come to light in these rroceedings show that the
conduct of Sahara has been deplgfable before the -Crash
in the matter of planning training flight in qﬁestion
and sesking 2pproval of DECa for Mr.khorana as instruc—
ter, It has aiso besn deplaréble immediatély after

crash and also during the course o+ theze,preceedings.

Bahara should have thoroughiy Strutinised the
training papers of the trainee pilots and pressrvyed the

record before Planning the trainee flight. All  the

Calidenian should not have been haAded over to  the

concerned traineecs. This action has deprived this

w
B
2




Tcourt the advantags o
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-said record,

In so far as Sshars is cencerned a=z it Evident

from +the testimnny of both Cant.arora and Eapt,Tripa—
tha . Capt.Khurans WS net eligible - foe appreval ac--
instructor since he laciked Experience of cne year as s
check pilot, Therefore, Zabara had no justifi:atiLn

whatsoever +o state that Lapt.hurana fulfiiledg all tg
conditions when admittedly it was not SO. It ig not
very material whether Capt.Arora wrote that Cabt.Hhura~
na fulfiiled 5113 the conditions on his own  in his

LR =

letter dated 28th February 1994 9r on the asking of his
employer. éseuming that he wrote on his own then tgg
Eahara cannot he absolved of the Fesponsibility since
Capt.frora was their aﬁent and representative, It
is,however, difficult +g comprehend and believe +hat

Capt.frors wrote fha+ letter on  hie Oown , Frehabiy

= ¥
7

Capt.Arora has taken the burden on himself with 5 view

to save the embarrasement to his higher ups and the
employer, The DEC4 may have powesr of relaxation but it

was nobody’'s case that approvai St Capt,

Fhurana as
instructnr WMas sought in “rEe of the waidg POoOmeE~ f
relaxation. The power of Felaxation is alsc  peot 4

blanket power, In case one seske the exercise of power

ot relaxation it is to he

that in what respect
For which

b

The Fegulistaory body has glen to place on record the

i




iz

=, reasons STWing application ox ming for grant oy sSuch

~-— [

~ relaxation. FMe.Sardana has deposed that Capt.Hhurana
” Was not granted approval in relavation o+f MY reqguire—
- o ment,
~ ’ Furthers Captxhhuraﬁa had po+ Undertajsn any
& trainin; or test Necessary for- per’arming the Privi—
& leges n+f instructar while he was with Sahara, He 4e¢
stated to have Siven certais documente 2bount st h
¥ training when he WRS in Modilu+ft, Sahara shouig have
@ checked up with M/s.Moditues whetheyr Capt.Hhurena had
2 undertaken fuijg traiming S5 per the reguirement oF
& their Airlines for Exercising the Privileges g« in-
B structor incteag oF &t“E;ghtEMEY relyving upon what  yae %
A stated by Capt.Khurana :
N Ancther acpect that deservec to he noticed
g & note at the bottom of office note dated 7th March
A\ 1994 tp the sffect +that "confirmed By DTL +elapnon1:al—
7
i ly that Capt.Pikhurana is Cleared B 737-200 as instruc—
. o, letter wiil tollow." Thig note ie in the hand
’ one Mr.G.K.Luthra ard been initialiled
. Capt.Arora. 1+t 1s nobody = caea that Mr.iuthra had
. talk with Mr.Sardana, Why tnis note HWRaS necessary
be appended & iz mEthing which conld
— be ¥plained by Szhara, LG ey CUricus pote, Ther
- / WAS No crcasion for Mr.luthras o make that note, Thers
WRE  no occasion for Capt.Braors to initizg that note.,
A \ 144
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It seems that it was made after the crash. Who could

be interested in creating such a evidence except the

employver.

Even -after-the accident and alse during the
course of the inguiry the conduct of the Alrlines has
not  peen straight forward, It is evident that Sahara
made up its mind that it was 2 case of simulated enginege
failure as early as on 9th March 1994 when an insertion
in newspaper Ex.15 was given justifying that such an

exercise was necessary. The -point is not whether such

‘an  exercise -was necessary or not. For the present,

the point is, that having taken that position Sahara
should have been straight forward in its stand. In—
stead of doing that, they took absolute converse stand
in thesevproceedings to the effect that Capt.Khurana
was  briefed hy Capt.Tripathi in the pressnee of

Capt.Arora that no Emergency exercise should be given

u
0.

during' the course of the training flight. This stg
2[ESUMESs such an exercise was not aecessary. To Justify
that stand further and having been confronted with
Ex.15, Satara came forward with escape route  in  the
formvof evidence of witness Mr.A.K.DOhri. His testimony

iz utterly unconvincing and not at all reliable, It 1s

incenceiveable that Ex.iS would have been given without

(1]

consulting Officeres libe Capt. AQrora and Capt. Tripathi

and other =zeonior officers and in fact pon the instruc—




i
-—

tions of such offiders.  In wieg of the totality of
these circumstances it is also not tonteivable that
Capt.khurana Was briefed not +g give anpy Emergency

exerc1se in the fralnlnﬂ flight,

In this case, & is

I‘)

o

5

fpparznt frpom aforesaig

k]
L 2 14

the lack of Proper corporate management seemc evident

when one bears inp mind the manner in which the approval

=4

U]

of DGCA fDF» Capt.Khurana to act as instructo wa

sought and the manner in which the training flight was

pPlanned and executed be?ore\even receipt of formal

approval from DGCA. Commercial pressure alsp jisg evi-—
dent from the testimony of Capt.Arora when he says tha+
the Airline was in the need of an 1n5fructor and that
is the reason that he made application for his approval
lnow1ng well that Capt.Ehurana was not eligible. It i¢

not possible to accept though he has taken the burden

edge, consent or a+ the instance o+ his superiore.

In the NEWspapers of 18+H March 1994 the

o

advertisement Ex.135 issueg by Sahara Was  publishked
which suggests that an engine failure ExXercise was given

in the tfaining flight in question with a view to give

I‘Ll
i

out that such type of typic 21, dvnamic training exer-

Cises were mandatory requiremsnt by the <tz atutory

authorities, This adverticsement came to  light only

148
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whem ~ evidence was being recorded.’ The adverticement
was bfought on recerd during the croes examination of
Mr.S.krishnan on- 1S5th November 1954, Mr.Erishnan,
;; . however, stated that he could not say who gave the

i : - insertion Ex.15 in the newspaper. The withness was

p—

- directed on 15th MNovember 1994 to place on recerd the

= basis on which Ex.15 wac given in ths nEWSpaper, Thi

n

led to filiﬁg of affidavit dated ZZnd Novembertf?94 by
~en Withess No.1Z Mr.Ashok Fumar Ohri who is Incharge for
~ . - '1 _ all media releases on behalf of the Company. He is not
¥ “an expert in flying. .In fact, he does not kn&w any-—
~ -.thing about flying and also much about the requirement
of DGCA. He has faken upon himself the entire burden
of issue of Ex.15. This document,inter~alia, gives an
impression that powsr of one engine had been reduced to
Y zero in the ill-fated tlight and Sahara knew about it

en  Bth March, 1994 and alsoc that =uch an 2xercise was

o

necessary. When asked as to how he reached the said
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N utterly unconvincin unsatisfactory

ot
Y

usion

s

conc

]

» E

3

25 given that when he had gone to Airport on 8th

z

eply

March 1924, he overheard certain people saying that the

]

power of ones engine had hesn reduced i zero and tha

rF

i
sl

is how he stated about reduction of power in the Fre=c

, release and he did not discuss about it with either

pa

Ese




failure by

remember the name ©cf 2 =in

overneard talkino aboot =3 it  d=
inconceivable +that  in newspaper

about the powsr of ore reduced +teo

zero would be given wit

Filots and the senics Sahara. I
wish that zdvertisemsnit being = vital document wonld

hawve been collected by Inspector of Accidents and
placed on record and mentioned in his report instead of
the same being brought on record by Mr.Mahajan appear-
ing for Mrs.khurana. Be that as it may, this insertion
shows that Sahara had made up the mind scon after the

accident that it was a case of simulation of engine

m
fet
)
n
-t
%
-
n
d
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i}
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o

h that it was necessary

[as

requirement of training stipulated by the statutory
authorities and as such there was nothing wrong in the
said exercise. It it was so the Sahisrz should have

taken that stand. It is 2lso a pointer to the Ffact

that the stand oFf =0 L. Ehursns was asiced
not  to to traines pilots ic
a2lse not correct. That being the position Sahara

should nobt have taken the aboul the brieding

Capt.Fhurana not to give emergency exercises, the

ted. Even ctherwicse

in

1

2F

g

ke

stand, with which they

stand does not seem to bhe correct, 8t best i

it he considers necessary he can give to the trainee
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"FCise contrary to his

briefing, more =0, when it has come  on record that

Capt.Khurana had earlisr never violated the specific

™
3|
[
r
B
=
m
+
[

ions given to him by his seniors. It is,howev—

Prilots or not keseping in view the SEMpEriences and record

ot performance of trainees on simulator and other
aspects which have been earlier noticed or if at all it
should not have been given on take off and should have
been given, in any case, Dﬁ down wind in normal circuit
and further, in the given position, Capt.khurana =
have anticipated that trainee may apply a wrong rudder
and bearing in mind its lethal effect, he should have

bBlocked the right rudder so that the trainee could only

apply right rudder and the instructor should have also

not waited for Iong when the trzines did not the

u
1
i)

bt
~g

st
m
"

rudder and should have taken over the conktro

ctated sarlier, with the present ‘Open

Skies Policy’, hurden on the shoulders of the"

regulatory beody liks greater. Frior +tg5 the..

present policy, primarily there were only two operatores
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in the field of Civil Qviation, namely, Indian Airlines

5 e S Lk : 8 iges s >
CENGg e IHDJ.E!., Doth STYernment vonlrelied Crganis

st

]
-

Rtions

[}

and in t,ge VEry nature of things, the comﬁerﬁiéinrduﬁ¥””
siderations were not as daminating 25 may he Prevelant
in private operators. The COMmpromise with tﬁe safety
standards cannot be allowed because pf commerciagl

consideratione. The regulatory body can, however |

have ng complusion Whatsocever so- Sranting

P

Such approw-—

1,

al. In this ¢

W

se. the undergtaﬁding of DGCA of Criterig

Z.2094) regardging the eligibiiity conditiops

“+

I

or  ap-
proval as instructgr ic contrary +po the plain language
of  the critEﬁia. I am surprised at the undersﬁanding
ef the said requiremeﬁt of criteria D% DECA  when it

takes the stand that éxperience cf on year as chec});

pilot isg required to ke taken intp Consideration from
the date D@ca grants approval in case of a Filgt as

check pilet and it 35 immaterial whether he performs

the function of check pilot or not. Even i« these

+

functions are not Performed cne would still pe eligible

P
pats

LT

€ considered for approval as instructor 2fter lapse

ot one year. When Lthe triteria taiks pf

H
3

Rre-supposes  +that
tions, during the
pileot. Anything,

safety, rannot he

body ig required +po.

Provide light +g Providing some mini-

mum uniform standards. I¥ the DGCa had appropriately

Y res ey
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Rirlines Guidelines, referred tg sbove

%Dllowing Criteriz for s Piloct befors he

S

Instructor:-—

s"’uu

e i} Under Study Training on Simulatar during

~ Endorsement Training, Durirng under Study

3 Traines Instructagyr will he cheserving +the r

i—A training ang de—briefing being given for the first haif
3 of the training time. He Will then himeei+ do the same

- . during the rest of the training time under the Oobserva—

tion of the Training Instructor/Examiner.

A certificate o+ Suitability wili be issued by the‘
I~ Training Instructor/Examiner after completicn of the
Training.

| . 1] itk
™ 11} To Larryout Simulator Tr51n1ng independently of
f atlesst cne batch +or Type Endorsement!PIC. :
ik 111} One Simulator Check ¢ r 1 5.3 with ap Approved
Examiner.
iv) Three FRoute Checks { R H =3 with Atleast twe
4 Examiners.
aik v On satisfactnry completion of the above, fre e
released +p carryout IR/LR Renswai ~hecks,
Vil Under Study Traihing &N aircraft
Flying Training is done only pn 7 a
released +o Carrvout fluinmg
tor himself wiil demons ne
- training EESS10n  oR i 2F ‘ ce o o
suitability will be issusd by the Tralning
. Instructor/Enaminer atter completion of the Trainlnq.
) ~Letter o+f relsase as Instructor,
~ 3 153 .
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I e
f\ Sahara, as =stated earlier also, had ne train-
L ks
ing manval., DECA shouls have atleast acted I hara ac
. :
3 ’ to what was thoipr training manual =5 Ehat regulatorys
iA‘ body had an opportunity te know whether it was adeguate
;7 IR o o o s | DECA =hould have also cross checkead the facts
L before arant of approval of Capt.Fhurana QS.iHEtFUCter
d Eo much about the role of regulatory bogdy .
§A
L |
3 ' FIRE FIGHTING OPERATIONS
L Freliminary tinding was recordead in the Report
"y ef Inspector of Accident, on the basis of Group report,
iA that there was no mobile water replenishment KrFrangs—
L ment for the crash fire tenders positioned for Fire
ol tighting, resulting in dizlocation o+ CFT=z +rom  ideal
o - position to coliect water from static tant Ne. 2 and 13
_ and thus fire fighting operation was carried out inp
55 7 stages and also that
o was not standard and 3
s not creating reguired on the that
-] o FTe, the monitor controls 2
e ang on the octher twn monitors, controls kb ca unsery—
- iceable during fire fighting coeraticns with the resuj+
»; ' that side channels for fire fighting were vsed on these i
2 crash fire tendercs.
- : Firstly it may be noticed that no expsrt was/ ?75
~ invelved in the Group to study and 2nalyse whether th;
B X i .':
E &
~ 7=
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= ‘;av1ng Lhe winge of tha Aerofict Qircraft wh;ch con-—-
i\ tained 5@ tonnes of fuel. Had it not been :cntrolled‘
g and the =3id fuel had caught fire it would have been 4
a' bigosr disaster.

WHY THE CRASH - FINDINBS"&“CDNCLUSIDNS

oy

IR A:~ FINDINGS AND CONCLUSIONS ON CREW ERROR

. .
- Hav.nnp Fegard

(i

o ihs EMPRrience of YVidug]g

e

engine failyrs Bxercise shouig not K

SYE  been

I’fw

given,
- . 2 Capt. Fhurana should have gusarded s biocked
ia

the Rudder control and given ciear Commands as Instruec—

~ tor =0 as tp obviate Ehe application of Wong  Rudder
i control by the trainee pilot,
r‘ F The crash Dooured gue tp the application oF
i‘ Wrong  rudder by trainee pilot Vidul Mahajan during
;A Bngine failurs EXErcice,
r B. OTHER FINDINGS AND CONCLUSIpNS
!A ¥ Sahars should not have planned the traiﬁlng .
& +1ligk without riiaining the ecards  pF Simulator
X
™ training of the traines pileote, ) )
i Lz Zahara knowing that Capt.¥hurana Was ineligi-
i bie, should not have Sought approval of DEEE oy his
i acting as instructor, ' .
i Fe The DBCA shoulg not have granted the approval
- for Capt, Khurana +o act as 1nstrucrtor €ince he lacked
- Lhe sxperience of Check Filot for Gne ysar go Stipulat~
J B0 Dy sub clause (jiv) of Clause 2.2 of AIC 13/93
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135 During investigation of air accident,
alongwith Inspector of Accidents, expert(s) in the
field of Flying on particular type of aircra+t
should be associated. Likewise experts from other
tields 1like Fire operation and/or other experts,
depending upon the circumstances of each case,

should be associated.

14. . Expeditious grant of clearances for
import of fire fighting equipments and/or parts

thereof.

: 2 Simulator of CTE, Hyderabad should be

given on hire to trainees of other operators.
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(Y .K.SABHARWAL )
JUDGE

HIGH COURT OF DELHI

NEW DELHI-

22ND MARCH, 1995

We Agree

(AIRCO DORE R.P.S.GARCHA) . (R\D.THAKUR)

ASSESSOR ASSESSOR
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ACKNOWL EDGEMENTS

I did not know much about field of

VF}yiﬁg-when‘—I~gave consent for performing the

functions of Court of Ingquiry. 1In fact, let e
concede that I had neo knowledge about the " techni-
cal aspects of tlying or other technical aAspects

of civil aviation. It would not have been possi-

"ble to make this report but for the abie assist-

- ance, guidance and help received from various

persons. This report would be incomplete without

My expressing gratitude to them.

Air Commodore R.P.S.Sarcha, one of the

- Assessors is not only a senior and experienced

Flier/Pilot but is also highly knowledgeable ip

the field of flying and hard working. Likewise,
the other assessor Mr.R.D.Thakur, General Maﬁager
(Engineering) in Indian Airlines, with his deep
knowledge, devotion_ and hard work was able tp
explain to me the technicél engineering aspects in
a simple manner so that I was able to understand
these aspects without much difficulty, It has
been a great pleasure to be associated with Air

Commodore Garcha and Mr.Thakur.
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In Mr=H.S.Htha, Directer BGenerail of

Civil Aviation, I found deep knowledge and under—

& ; ... Standing of variocus aspects of Civil Aviation. An
" “_' efficient officer, who has been source of great
i help in the investigation. What I have stated
" abouf Mr.Fhelz is equally trus abhout Mr.Satinder
& Singh. Mr.Batinder Singh was fpound to be a very
:Qf' hardworking and knowledgeable ocfficer. I  thank
" : : béth of them for the able assistance rendered to
4 me.
& The Inspector of Qccidénts iz the back-
B bone of éuc. investigations. ﬁr.V.H.Chandna,
- Inspector of Accidents provided necessary ascict-—

e with ability. My thanks to him.

: A Mr.Jd.S.Wazir acted as Secretary to the
—~3
\_—— - - - - - -
Commis=sion. But for his help and sssistance it
would not . have been possible +to concluds the
i proceedings. It is unfortunate that he developed ] i
some health problem soon after the conclusion of
pi the proceedings but inspite of that Mr.Wazir =
- continued rendering the nNecessary assistance, for ;
53 which I am greatful to him. I also wish him good =
e health. - /
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I am alse thankful teo various other

foicers/officialz of DBCA who have alwavs been
ready and willing +to render such help as was
required and with the smiling face. In this
respect special mention may be made of Mr.k.Go-

hain, Director of Air Safety of DGCA at Bombay.

The officsrs pf  MNation
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Service Eoard, Washington, Eritish Calidonian, Uk,
Fire Department at Heathrow Aigport, London, the
Fire Department at Frankfurt Airport, officers of
Lufthansa Training Centre, Frankfurt, CTE, Hydera-
bad, Air India, Indian Airlines and NAL, Bangalore
deserve to be thanked for rendering able assist-
ance, help and guidance which has been very useful

in the inguiry.

Mr.Alck Mahaﬁan, Mr.oLalit Bhasin;
Mr.R.K.Anand, Mr.R.S8.Suri, Mr.Robin Mitra and
Mr.N.Q.K‘Sarma, advocates who appeared> in the
proceeding rendered useful assistance for which I

am thankful to them. My special thanks to

Mr.Sarma who brought out in his cross exami
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of the witnesses certain important aspects with
which N.A.A. may not have been directly concerned,
but without the said aspects the report wounild have

been incomplete in tﬁe real sense. I may also

record my sincere appreciation for the services
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rendered and work done by my personal staff.,
including Mr.V.k.FKochhar, Ir.5.K.BRansal and
Mr.5unil FKoushal, without whose assistance the

report could net have been made ready.

I conclude by recording my deep condo-

lences to the members of the breaved families.

" e
(Y.KE.SABHARWAL )

- JUDGE

HIGH COURT OF DELHI
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