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Probable
Cause of-
the Accident

Government of India
Ministry of Civil Aviation
KKK

Sub: Government of India’s decisions on the Report
of the Court of Inquiry on the accident to
Indian Airlines Airbus A-320 aircraft on 14th
February, 1990 at Bangalore
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On 14th February, 1990, an Indian Airlines Airbus
A-320 aircraft VT-EPN operating a scheduled passenger
flight from Bombay to Bangalore, crashed on its final
approach to the Bangalore Airport. 92 persons lost
their lives in the accident. A Court of Inquiry was
appointed under Shri Justice K. Shivashankar Bhat, a
sitting Judge of the Karnataka High Court, to
investigate the cause of the accident. The report of
the Court of Inquiry was received by the Government on
the the 3rd December, 1990. It runs into 581 pages
including its appendices.

2. The "Probable Cause of the Accident" is given
in Part IX of the report. There .are 85 Findings in
Part VIII of the report and 62 Recommendations in Part
X of the report.

3. The full text of Part IX of the report
entitled "Probable Cause of the Accident is as follows:

"Fax}ure of the pilots to realise the gravity of
the situation and respond immediately towards
proper action of moving the throttles, even after
the Radio altitude call-outs of “Four Hundred",
"Three Hundred"” and "Two Hundred" feet, in spite
of knowing that the plane was in idle/open descent
mode . However, identification of the cause ftor
the engagement of idle/open descent mode on short
final approach during the crucial period of the
flight is not possible."

4. The first sentence of the quotation above
deals with the " cause of the accident ", while the
second sentence deals with the " cause of the aircraft
going into the idle/open descent mode on short final
approach"”.




5.

As regards the cause of the accident,

several places in the main body of the report,
Court of Inquiry has been much more specific

clear-cut about the cause of the accident.

illustrated below in paras 6.1 to 6.7.

6.1

For example,

the report, the Court has observed as follows: -

6.2

(33) It is clear that, the pilots failed to
convert the idle/open descent mode to speed
mode (for whatever reason) even when they saw
that the plane was in idle/open descent mode
and the .plane was already in the crucial
phase of landing. After runway was in sight,
short finals.  announced and landing checks
completed, pilots diverted their attention to
find out the reason for the idle/open descent
mode, rather than reacting to the situation
by acting on the throttle levers. Crucial
seconds were spent in checking the FDs and
the auto-pilots.

29D to 320 seconds - durlng 25 _saconds (1.a.
did.

In para 37 at page 326 of the report,

Court has observed as follows:-.

6.3

"(37) A discussion fnl the events during
these crucial seconds leads to one inevitable
conclusion, that the pilots in spite of

noticing the plane in idle/open descent mode
failed to react immediately at the final
phase of landing; instead, they tried to
find out the cause for the idle descent mode
and in this they spent some valuable
moments...."

In para 50 at page 334 of the report,

Judge has observed as follows:-

" (50) I am of the view that there was an
unnecessary diversion pf attention to check
the cause for the idle/open descent mode of
the plane and the instinctive reaction to
resort to the thrust levers did not come out
at the crucial moment."

at
the
and

These are
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6.4 In para B3 at page 334 of the report, the
Judge has commented as follows:-

"(53) There 1is nothing to indicate that
pPilots were aware of the speed falling; these
are two experienced pilots out of whom one is
on his first route check in this aircraft.
The calmness of cockpit atmosphere indicates
that their mind was elsewhere; if not at that
point of time, pilots should have resorted to
manual operation of the throttles, instead of
searching for the cause for the idle/open
descent mode...."

6.5 Furthermore, in finding No.15% at page 437,
the Court has remarked:-

*(15) At 13:02:42 ( 295 DFDR Time Frame
- i.e., about 35 seconds before the time of
first impact with the ground ), the aircraft
was at a height of 512 feet AGL. Since then
it started coming down below the profile and
alrcraft speed was falling below the target
approach speed. There is no specific
indication that the crew monitored the spead

i healaht. ] Shon -

6.6 In finding No.20 at page 438 of the report,
the Court has specifically identified what the pilots
did not do with reference to the Court’s observations
in paragraph 33 at page 324 quoted above in para 9.1.
The Court has observed as follows 1in its finding
No.20: -

Laay This crash would not have happened:

(a) if the vertical speed of 700 feet as
asked for by Capt. Fernandez at about
DFDR 294 seconds had been selected and
aircraft had continued in speed/vertical
speed mode;

(b) if both the flight directors had been
switched off between DFDR seconds 312
to 317 seconds; or

(c) by taking over manual control of thrust
i.e. disconnecting auto thrust system
and manually pushing the thrust levers
to TOGA (take off - go around) position

il




Reason for
engagement of

idle/open-
decent mode

at or before DFDR 320 seconds (9 seconds
to first impact on golf course) .

6.7 In addition to the above three factors
mentioned by the Court in finding No.20, it is
important to add another factor which also has been
commented upon by the Court in the main body of its
report (para 2 at pages 107-108, page 310). This
fourth factor is that if the go around altitude of 6000
ft. had been selected on the FCU in accordance with the
standard procedure, at the time it was asked for by the
pilot flying, the accident would not have occurred. In
such a case, the aircraft would not have gone into
idle/open descent mode because it is not possible to go
into this mode below the FCU selected altitude.

7. In regard to the reason for engagement of
idle/open descent mode on short final approach, the
Court has observed that “identification of the cause
for the engagement of idle/open descent mode on short
final approach during the crucial period of the flight
is not possible”. Howcvoer, the Court itself has drawn
attention to the most probable cause in other parts of
the report. 1In a nutshell, the most probable cause for
the engagement of idle/open descent mode was that
instead of selecting a vertical speed of 700 feet per
minute at the relevant time i.e. about 35 seconds
before the first impact, the pilot CM.2 had
inadvertently selected an altitude of 700 feet. The
vertical speed and altitude selection knobs of the
Flight Control Unit (FCU) are close to each other, and
instead of operating the vertical speed knob, the pilot
CM.2 had inadvertently operated the altitude selection
knob. The altitude of 700 feet that got selected in
this manner was lower than the aircraft altitude at
that time and therefore the aircraft had gone 1into
idle/open descent mode. That this is the most probable
cause for the engagement of idle/open descent mode is
recognised by the Court in para 14 at page 310 of the
report where it has discussed this matter, and in
recommendation No.29 where the Court has specifically
suggested a design change with. respect to the two

knobs. Paragraph 14 at page 310 and recommendation
No.29 are reproduced below in full:
Para 14, page 310

"Another probability is that CM.2 dialled the
wrong knob (thinking that he dialled the
correct knob) resulting in the selection of a
lower altitude (a possibility spoken to by
Capt. Thergaonkar). It is also probable that
he wanted to select go around altitude first

v



Government's

acceptance
of the
report

and therefore selected the altitude knob,
but, while dialling it, the words just told
to him by CM.2 regarding vertical speed,
influenced his action and thus he selected
the altitude of 700 feet without even
realising that he selected the wrong
altitude. There are occasions when an action
taken with a particular object in view, gets
confused because of another object
influencing it. If CM.2 had acted at TF.294
to dial V/S knob at a time when plane was in
Alt* zone, he might have failed to follow the
requisite procedure. This 1is also quite
probable because having thought that he
selected the vertical speed of 700 feet at
the most appropriate time, he was surprised
to find the plane in idle/open descent mode a
few seconds later and therefore he expressed
to CM.1, by stating "you are descending on
idle/open descent aa, all this time".

Recommendation No.29

“Due to possibility of mistaking altitude and
vertical speed knobs one for the other, a
modification 1is recommended where vertical
speed knob would have a wheel to be operated
vertically up and down instead of the present
clockwise and anti-clockwise direction of
movement of the knob".

8. . The Government has accepted the finding of
the Court as regards the probable cause of the
acclident. However, taking into account the above

mentioned observations and findings of the Court, the
probable cause of the accident may be expressed
specifically as follows:-

“Failure of the pilots to monitor speed
during final approach, probably because they
diverted their attention to find out the
reason for the aircraft going into idle/open
descent mode rather than realising the
gravity of the situation and responding
immediately towards proper action.

This crash would not have happened if the

pilots had taken any one of the following
action: -

(a) 1if the vertical speed of 700 feet as
asked for by Capt. Fernandez at about
DFDR 294 seconds had been selected and




Alrcraft and

its systems,

including the

engines

aircraft had continued in speed/vertical
speed mode;

(b) if both the flight directors had been
switched off between DFDR seconds 312
to 317 seconds;

(¢) Dby taking over manual control of thrust
i.e. disconnecting auto thrust system
and manually pushing the thrust levers
to TOGA (take off - go around) position
at or before DFDR 320 seconds (9 seconds
to first impact on golf course).

(d) if the go around altitude of 6000 feet
had been selected on the FCU in
accordance with the standard procedure
at the time it was asked for by Capt.
Fernandez."

g. The most probable cause for the engagement of
the idle/open descent mode during the short final
approach is that instead of selecting the vertical
speed of 700 feet per minute, the pilot (CM.2) had
inadvertently selected an altitude of 700 feet by
operating the altitude selection knob. As
this altitude selected on the FCU was lower

than the altitude of the aircraft at that time, the -

aircraft went into the idle/open descent mode.

10. The QCourt has ruled out any sabotage or
structural, engine or any aircraft system’s failure as
the cause of the accident. All the systems of the
aircraft, including the engines, were found to be
performing normally. Specifically, the Court has
observed as follows:-

“There was no defect reported, on the
airframe, engines and their systems prior to
the ill-fated flight nor any defect,
abnormality or emergency reported during
flight by the pilots, till it crashed.”

(Finding No.2, page 435)

“There was no apparent indication of any
abnormality of flying controls”.

(Finding No.3, page 435)

vi
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"All primary and secondary flight controls
appeared to have operated normally .

(Finding No.80, page 448)

"The engines have operated normally
throughout and have not contributed towards
the cause of this accident."

(Finding No.82, page 448)

11, In finding no.84 of the report, the Court has
observed that if ILS was available at Bangalore for
runway 09, most probably this accident would not have
ocecurred. This finding of the Court is based on the
presumption that if ILS had been available, the rilots
would have chosen to make the ILS approach, and
moreover, &a correct ILS procedure would also have been
followed. This cannot be said with certainty. The
pllots in this case have not chosen to follow a full
VOR/DME a&approach even though such facility was
available at the Bangalore airport. This accident has
occurred primarily due to'non-adherence to procedures,
particularly non-monitoring of the speed in the final
approach. Furthermore, the accident has ocourred on a
clear day with excellent visibility condition and
without much traffic. Therefore, it is not possible to
accept this finding of the Court of Inquiry.

12 In FPart VIII of its report, the Court has
given 85 findings. These are reproduced in Appendix I
to this Memorandum together with the Government's views
on each one of themn. The Government is unable to
accept the finding Nos.17, 19, 35, 60, 62, 655, =S T3ESET
75, 76 and 84 for the reasons stated against each one
of them.

13 In Part X of its report, the Court has made
62 recommendations. These are reproduced in Appendix
II to this Memorandum together with the Government’s
views on each one of them. The Government is unable to
accept recommendation Nos. 1, 26, 30, 31, 33, 34, 35,
36, 44, 46, 48, 49, 52, 54, 55 and 57.

vii




FINDINGS

1. The aircraft had a valid
certificate of Airworthiness
and was maintained in accord-
ance with the approved mainte-
nance schedules.

2. There was no defect
reported on the airframe, en-
gines and their systems prior
to the ill-fated flight nor
any defect, abnormality or
emergency reported during
flight by the pilots, till it
crashed.

3. There was no apparent
indication of any abnormality
of flying controls.

4. Investigation of the
engines revealed that the
engines were ‘developing power
and were at or near full power
when they sheared off from the
wings after hitting the em-
bankment.

5. DFDR data reveals that
there was no failure of air-
craft electrical, hydraulic,
yaw damper and cabin pressuri-
"sation and communications
systems. There was no smoke
or fire warning. The GPWS
activated 'Sink Rate' warning
four times from:- DFDR seconds
324 onwards.

6. The wreckage examination
revealed that the slats were
extended, flaps were in full
down position, spoiler lever
armed and landing gears were
down thereby indicating land-
ing configuration of the
aircraft.

7 48 Weather conditions were
clear.
8. All security procedures

viil

APPENDIX - [

COMMENTS

Agreed.

Agreed.

Agreed.

As per DFDR data and engine
examinations, the engines had
accelerated to high power and
not full power at the time of
impact with embankment.

Agreed.

Agreed.

Agreed.

Agreed.



prior to commencement of the
flight were carried out and
there is no evidence of sabo-
tage.

9. The pilots were appropri-
ately licensed to undertake
the flight.

10. Capt. C.A. Fernandez was
flying the aircraft from the
L.H. seat as CM.1] and it was
his first route check for
command endorsement under
supervision of Capt. Gopujkar,
Check Pilot of A-320 aircraft.

11. Although VOR-DME approach
was discussed between the
pilots, it is not clear wheth-
er VOR-DME let down procedure
as per Jeppessen Manual was
followed. From 42 NM to 7 NM
the aircraft was under sur-
veillance of Bangalore Air
Route Surveillance Radar and
from 7 NM onwards indications
are that visual approach or a
mixture of visual with Non-
precession approach was being
followed.

12. The aircraft reported R/W
in sight when it was 7 NM west
on left base of R/W 09 and was
cleared to land by Bangalore
Tower at 13:02:17 hrs. which
was acknowledged by the flight
crew.

13. Landing checks were
completed but go around alti-
tude was not set. Jsimilarly,
Flight Directors were not put
off at the time of landing
checks.

14. The aircraft was slightly
higher and also having higher
speed when landing clearance
was given but thereafter it
came to proper profile for
approach to land.

15. At 13:02:42 ( 295 DFDR

X

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.




Time Frame - i.e., about 35
seconds before the time of
first impact with the ground
), the aircraft was at a
height of 512 ft. AGL. Since
then it started coming down
below the profile and aircraft
speed was falling below the
target approach speed. There
is no specific indication that
the crew monitored the speed
and height since then.

16. The relationship between
the pilots was quite cordial.

17. When Capt. Fernandez (CM.
1) was pulling the side stick
control off to pitch up the
nose and arrest the sink rate,
tihe aircraft entered the Alpha
protection zone (high inci-
dence protection) at 318
seconds and finally at 323.1
seconds Alpha floor (thrust
protection to increase thrust
to take off power) was trig-

gered and in all probability

at 323.9 seconds (or at 324.3
seconds), Alpha floor was
activated by Capt. Fernandez
taking the side stick movement
to full back position.

18. Airbus Industrie was not
aware of the exact delay
between Alpha floor triggering
and its activation due to
signal transmission through a
number of computers and the
delay seems to have been
investigated only after the
accident. Even now there is
no definite knowledge of the
exact delay which may vary
from 0.8 to 1.2 seconds. None
was aware of this delay factor
so far.

19. Basically Alpha floor
functioning is built as a
protection against wind shear,
but the pilots seem to be

Agreed.

Not acceptable as Alpha floor
is a self actvating system when
certain conditions are met and
is not triggered intentionally
by the pilot. This finding
needs to be re-worded as fol-
lows :

"When Capt. Fernandez (CM1l) was
pulling the sidestick control
to pitch up the aircraft and
arrest the sink rate, the
aircraft entered the Alpha
protection zone at 318 seconds
and finally at 323.1 seconds
Alpha floor got triggered and
in all probability at 323.9
seconds (or at 324.3 seconds)
Alpha floor got activated".

Agreed.

Not acceptable as the features:
of Alpha floor protection are
clearly explained during the
training of pilots. Comments



under the impression that the
protection from this system
will be available to increase
power of the engines in any
emergency without any time
delay and a false sense of
faith has been reposed on this
system.

20. This crash would not have
happened :

(a) if the vertical speed of
700 ft. as asked for by Capt.
Fernandez at about DFDR 294
seconds had been selected and
aircraft had continued in
speed/vertical speed_mode;

(b) if both the flight direc-
tors had been switched off
between DFDR seconds 312 to
317 seconds; or

(c) by taking over manual
control of thrust i.e., dis-
connéeting auto thrust system
and manually pushing the
thrust levers to TOGA (take
off - go around) position at
or before DFDR 320 seconds (9
seconds to first impact on
golf course ).

21. 1In all probability one of
the pilots acted to put off
FD.2 by about TF.313 seconds;-
but FD.2 failed to go off
resulting in confusion in the
mind of Capt. Gopujkar.

22. There is nothing to show
that the pilots realised the
gravity of the situation even
after the Radio Altimeter
Synthetic call-outs of 400
feet, 300 feet and 200 feet.

23. Whatever be the exact
timing of the throttle move-
ment, it was too late an
action to prevent the crash.

24. Alpha floor protection
was triggered at 323.1 seconds

Xi

against finding No. 17 may also
be seen.

Agreed. This finding could be
amplified further by adding
that 'had the pilot set the go
round altitude of 6000 feet on
the FCU, it would have prevent-
ed the aircraft from going into
idle open descent mode as it is
not possible for the aircraft
to go into idle open descent
mode below FCU selected alti-
tude.!

Agreed.

Agreed.

Agreed.

Agreed.




and got activated at 323.9
seconds (or 324.3 seconds)
which again was too late to
develop sufficient power in
the engines to prevent th-
crash.

25. At DFDR seconds 329.8 the
aircraft first impacted the
golf course. At what point of
time 6.12% 'G' was experienced
and whether its recording by
the DFDR was correct, are not
decided. No expert witness
was examined by anyone to
explain the nature of 'G'
force and the manner in which
DFDR records the said force.

26. Soil testing report
indicated that the first touch
down area was harder as com-
pared to the second touch down
point.

27. The aircraft bounced for
nearly 1.194 seconds after
first impact of about 0.42
seconds.

28. The impact against the
embankment caused the detach-
ment of both engines, landing
gears and crushing of lower
front fuselage.

29.
hopped over the 'nullah' and
parallel rocad and landed on a
marshy land about 320 feet
from R/W 09 boundary wall and
came to rest about 150 feet
short of the boundary wall
after dragging on the ground.

30. Forward portion of the
aircraft was engulfed in a
huge fire in the beginning.
The fire propagated later
towards the rear.

31. The rear left door was
opened by an airhostess and
most of the surviving passen-
gers escaped through this

Thereafter the aircraft

Xii

The timings of first impact
agreed. However, the force
first impact is not relevant
the accident.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

is
of
to




door. A few passengers es-
caped by opening emergency
exit windows.

32. The percentage of survi-
vors in the front, middle and
rear zones of the aircraft
were around 16%, 27% and 73%
respectively of the passengers
occupying the seats in these
zones.

33. RA emitted auto call-outs
of 400, 300, 200, 100 and 50
(or 30) till the first touch
down.

34. CVR-DFDR corelation
reveals that at about 38 to 40
seconds prior to the first
touch down the aircraft was in
proper auto thrust speed mode
and was descending in vertical
speed mode. At DFDR seconds
292 altitude capture mode was
activated indicating that a
selection on the FCU panel
close to MDA of 3300 ft. had
been made at an earlier stage
of the flight.

35. Prior to 305 seconds, the
aircraft went into idle open
descent mode. A conclusive
finding as to what pilots did
at this point of time is not
possible.

XIl1,

Agreed.

Agreed.

Agreed.

Agreed to the extent that
"Prior to 305 seconds the
aircraft went into idle open
descent mode".

cause for engagement of
Idle/Open descent mode, the
Court itself at page No. 310,

para 14 has noted. "It is also
probable that he wanted to
select go around altitude first
and therefore selected the
altitude knob, but while dial-
ing it, the words just deliv-
ered to him by €M-1 regarding
vertical speed influenced his
action and thus he selected the
altitude of 700 feet without
even realising that he has
selected wrong altitude". It
was this action of the pilot
(CM-2) which most probably put
the aircraft in idle open
descent mode.

As regards the



36. DFDR recording shows that
auto thrust speed select
discrete changed status from
'l1' to '0' at 295 seconds.
There is no doubt that plane
was in idle open descent mode
by 305 seconds, by which time
the plane was at an altitude
lower than 400 feet Radio
altitude.

37. The aircraft could not
sustain the height and speed
in the approach profile be-
cause of fixed idle thrust in
idle open descent mode.

38. The aircraft never went
to speed mode thereafter,
though it was the most proper
mode for landing.

39. In all probability, for
some reason the pilots did not
realise the gravity of the
situation of idle/open descent
mode and being at a Radio
altitude below 300 ft. at DFDR
TF. 305 seconds.

40. The ATC tape at Bangalore
Airport was found recording
the tower and approach fre-
quencies only and time was not
recorded.

41. The crash fire tenders of
HAL Airport must have reached
the boundary wall of the
airport at the earliest point
of time, but, subsequently
there was delay in opening the
gate and reaching the fallen
aircraft.

42, Capt. Fernandez had
occupied L.H. seat after more
than 2 months of operating as
CM.2 from RH seat without any
simulator or aircraft training
prior to change over.

43. The aircraft touched on
its main wheels for the first
time in the Golf Course of

Xiv

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed. It should however, be
clarified that there is no
stipulation of imparting any
training for change over to
left hand seat after operating
from right hand seat.

Agreed.



Karnataka Golf Association
approximately 2300 feet short
of the beginning of R/W 09.

44. During the short flight
between first and second touch
downs four trees, in line with
the two main gears and the two
engines, were broken by the
aircraft at heights from 10
feet to 7 feet 2 inches and
the aircraft hit the ground on
its landing gear in a slightly
right wing low altitude.

45. There was an explosion
when fire commenced and there
was also a major fire, forward
and aft of the right wing.

46. RH rear door had been
opened from outside by airport
fire services personnel when
they reached the aircraft.

47. Few passengers escaped
through overwing exits and
through fuselage openings
created by crash/explosion.

48. 86 passengers and 4 crewvw
lost their lives at the time
of the accident. Two more
died later in hospitals. 21
passengers and one crew suf-
fered serious injuries.

49. 81 of 90 passengers who
died at the time of the acci-
dent have died due to shock as
a result of burns sustained.

50. 32 victims had injuries
to lower limbs, 20 to the head
and -7 had thoracic injuries
causing possible physical
“inability to escape the fire
in time.

51. Cause of death of Capt.
Gopujkar and Capt. Fernandez
was due to shock as a result
of burns sustained. Autopsy
reports indicated no frac-
tures.

XV

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.




52. Tail section behind rear
galley housing CVR and DFDR
and APU showed no signs of
damage.

53. Though major part of
fuselage was destroyed by fire
the RH portion of cockpit
structure which had the front
wind shield, No.2 sliding
window (Direct Vision window)
and No.3 window survived the
fire though partially burnt.

54. The RH No.2 sliding
window was in an openable
condition at the time of the
crash.

55. A witness had seen a
person hitting against the
cockpit RH side window before
fire engulfed the plane.

56. All computer units had
suffered extensive damage.

57. Speed drop from 132 Kts.
to 106 kts. has taken 26
seconds from DFDR times 297
and 323 seconds.

58. Computers have not held
the actual angle of attack at
design limit of 15 degree or
at speeds of Alpha max as
indicated in FCOM. Actual
angle of attack has gone
beyond and speed has dropped
below the appropriate values.

59. Movement of 1left and
right elevator towards maximum
allowable up position as
indicated against DFDR time
frame 330 is according to
design and condition of flight
(without expressing anything
about the reliability of DFDR
recording at this point of
time).

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Agreed.

Will be referred to Airbus
Industrie.

Agreed.

Xxvi



60. The times of change of
FMGC used FD mode and GFC 1

bus (18) discrete status do
not correspond to the time of
CVR conversation of FDs to be
put off and putting them off.

61. Idle/open descent mode of
auto thrust system has engaged
some time after DFDR time 295
seconds. The exact reason for
this mode engagement cannot be
explained or proved because of
non-availability of FCU se-
ljected altitude data or FCU
controls selection data on
DFDR.

62. Right bank has been
induced when CM.1 pulled side
stick fully aft and Rudder has
been used to lift wing at DFDR
times 323 and 327. Loss of
about 7 feet has been at-
tributed to this cause by
Airbus Industrie.

63. CVR has shown no sign of
panic or anxiety about speed
loss till CM.1 spoke - "Hey we
are going down". There were
no calls of speed deviation
+hough speed was 106 kts. at
DFDR time 323 seconds.

64. Low speed display on PFD
on A-320 is excellent and they
are computer generated. If
correct they cannot be mistak-
en and speed trend display is
compelling. There is no
digital read out of value of
current speed. PFD Air Speed
display data is not recorded
on DFDR.

65. Power awareness may be
deficient in A-320 pilots when
auto thrust is active, as even
an Airbus Industrie test pilot
was not aware of power re-
guired during final approach
at 1000 FPM rate of descent.

XVIi

The finding is not based on
material evidence; hence not

acceptable.

Acceptable to the extent that
FCU selected altitude or FCU
control selection data are not
recorded on DFDR. As regards
engagement of idle open descent
mode, the most probable cause
has been explained in comments
on finding No. 35.

Technically it is difficult to
establish such a corelation.

Agreed.

Agreed.

In regard to this finding, it
must be pointed out that in
aircraft of this class, auto
thrust system is meant to
reduce the workload of the
pilot on the final approach by
maintaining the required speed.
It is the speed which is of




66. There is no warning if
auto thrust brings thrust to
idle for whatever reasons
during approach.

67. Idle/open descent on
short final though correspond-
ing to an aircraft in danger-
ous configuration leading to

limit flight condition, is
indicated in 'GREEN' on PFD
and not in 'RED'.

68. Movement of one side
stick control is not reflected
on the other.

69. Static thrust levers when
auto thrust is active removed
the feel of thrust 1lever
movement and visual indication
of position corresponding to
actual thrust or thrust change
trend. Only way to know the
thrust is to read the value on
ECAM.

70. Use of VOR/DME during
visual approach is in conform-
ity with Indian Airlines and
Aeroformation procedures. Use
of FD during visual approach
is not prohibited by Airbus
Industrie. The pilots in the
instant case, followed a
visual or a mixture of VOR/DME
with visual procedure in all
probability.

71. CM.1 pulling side stick
backed up by moving thrust
levers to TOGA is in conformi-
ty with training imparted to
pilots by Aeroformation.

XVIil

paramount importance and when
flying with manual thrust on
this aircraft, it is easy to
maintain speed even without
referring to engine power
indications. This is because ot
the facility of the speed trend
arrow.

Agreed.

The finding relates to design
features of the aircraft and
will be referred to Airbus
Industrie.

The finding relates to design
features of the aircraft and
will be referred to Airbus
Industrie.

The finding relates to design
features of the aircraft and
will be referred to Airbus
Industrie. An A-320 operators
conference held in Cairo early
this year to review the auto-
thrust fixed throttle concept
supported the concept of non-
moving throttles incorporated
in A-320 aircraft.

Agreed.

Agreed.



72. Information in documenta-
tion provided by Airbus Indus-
trie to pilots during training
and to Indian Airlines has not
been very clear and sometimes
not appropriate to Indian
Airlines aircraft.

73. The very grave conse-
quences of IDLE/QPEN DESCENT
mode engagement either inad-
vertently by the pilots or
automatically due to a system
malfunction is not part of the
simulator profile training.
This indicates that no one may
have visualised such an occur-
rence to ever take place.

74. The flight control com-
puters seem to have permitted
the aircraft to maintain the
minimum speed of 106 kts.
which had been reached at DFDR
time 323 seconds. The speed
increase to 113 kts. before
the first touch down and
conversion of this kinetic
energy into potential energy
‘was prevented. Was this
prevention due to the comput-
ers is a matter to be consid-
ered.

75. Landing mode of the
flight controls may have
contributed during the last 3
seconds in the prevention of
conversion of kinetic energy
into potential energy.

76. It seems that Aeroforma-
tion simulator training on
simulator fitted with CFM 56
engines has been accepted by

XIX

The finding is not specific. It
should be pointed out that the
documents are continuousl:
updated.

Not acceptable. All aircraft
while descending from cruise
level, descend normally on idle
open descent until the aircraft
reaches approach profile. At
this stage speed has to be
carefully monitored. This is a
part of training programme of
the pilots and there is nothing
special as far as A~320 is
concerned.

However, the Airbus Industrie
has carried out modifications
to ensure that the aircraft
reverts to speed mode during
final approach, if aircraft
gets into a low speed situa-
tion.

Finding is not clear. Due to
inertia of motion an aircraft
in descent would take some time
to arrest the descent and start
climbing. There can be no
sudden reversal of descent into
climb. The angle of attack can
also not be excessive. The
computers have an angle of
attack protection system of the
aircraft designed to prevent
stalling of the aircraft.

As in finding-No. 74.

Not acceptable. European certi-
fication authorities have
certified the A-320 simulator
with CFM-56 engines for train-




the concerned department of
the DGCA without obtaining
full data on the simulator
capability even though this
had been thought of and con-
cern had been expressed earli-
er during 1986-87 regarding
use of an incompatible simula-
tor even for recurrent train-
ing and proficiency checks.
~No additional stipulations had
been prescribed after this
acceptance.

'77. Part of the CA.40.B (J)
check in case of both these
pilots was carried out on a
“simulator with CFM.56 engine
data.

78. Recommendation for ap-
proving Airbus Industrie/
Aeroformation instructors has
been made and approval granted
without receiving confirmation
of A.320 PIC rating and A.320
PIC experience in the case of
two pilots.

79. The subject of Bangalore
HAL Airport holding a licence
or not was not relevant and
wouid have in no way affected
this crash.

80. All primary and secondary
flight controls appeared to
have operated normally.

81. Increase of N2 RPM on
slats extensicn on VT-EPN was
less than those recorded ¢n
Airbus Industrie aircraft and
two other Indian Airlines
aircraft.

82. The engines have operated
normally throughout and have
not contributed towards the
cause of this accident.

83. Under conditions prevail-
ing and based on the DFDR data
and CVR transcript, the acci-

XX

ing pilots on A-320 aircraft
with V-2500 engines.

Agreed.

Agreed. It may be stated that
the two pilot instructors were
approved instructors of Airbus
Industrie and Aeroformation and
were already imparting training
to A-320 pilots..

Agreed.

Agreed.

Agreed.

Agreed.

" Agreed.



dent commenced at approximate-
ly DFDR time 321 seconds. The
alrcraft had no chance of
survival thereafter.

84. If ILS was available at
Bangalore for R/W 09 most
probably, this accident would
not have occurred.

85. But for the severe fire,
the loss of lives would have
been considerably less.

XXI

Not acceptable. This finding of
the Court is based on the
presumption that if ILS had
been available, the pilots
would have chosen to make ILS
approach and moreover a correct
ILS procedure would have been
followed. This cannot be said
with certainity. The pilot in
this case have not chosen to
follow a full VOR-DME approach
even though such facility was
available at Bangalore airport.
This accident has occurred
primarily due to non-adherence
of procedures, particularly
non-monitoring of the speed in
the final approach. Further-
more, the accident occurred on
a clear day with excellent
visibility condition and with-
out much traffic.

Agreed.




RECOMMENDATIONS

1. . Accident/incident inves-
tigation authority should be
totally independent of the
DGCA and a¥l organisations
connected with aviation in
India. Only this can ensure
an impartial and unbiased
investigation looking into the
role of every organisation
connected with the accident/
incident including the DGCA.

2. Whenever an investigation
is ordered under Rule 71 of
the India Aircraft Rules, 1937
and later a formal investiga-
tion is ordered under Rule 75,
automatically the Inspector of
Accidents should only indicate
the finding based on factual
evidence and no interpretation
or recommendation should be
made to avoid embarrassment to
the formal investigation.

3. A highly experienced
pilot should always be asso-
ciated with the Inspector of
Accidents officially if he is
from an engineering background
and the pilot's report should
be recorded whenever an air-
line accident is to be inves-
tigated.

4. DGCA should formulate
procedures and develop infor-
mation formats which has to be
completed in all respect every
time a new aircraft is intro-
duced into the airline to
cover all training aspects and
exemptions/validations to be
granted.

5 DGCA should form a board
of officers competent to deal
with all aspects of training
with 1if necessary senior
experienced training personnel
from the airline to assist
such a board officially to
evaluate the proposed training
programmes prior to acceptance
whenever a new aircraft is
introduced into the airline in

*

APPENDIX - ]I

COMMENTS

At present only minor accident/
incidents are investigated by
DGCA as in other countries. Any
major fatal accident is invar-
lably inquired into by a Com-
mittee or by a Court of En-
quiry, totally independent of
DGCA or the Ministry. There-
fore, this recommendation is
not acceptable.

This is =cceptable. But the
stipulation is to be laid down
by the Committee or by a Court
of Inquiry.

Recommendation is accepted to
the extent of association of a
Pilot with the investigatic.
whenever necessary.

Acceptable

Acceptable.

XXil,



the future. Minutes of meet-
ings of such a board should be
properly recorded.

6. DGCA should develop a
machinery in coordination with
the Ministry of Defence for
supervision of Government
aerodromes including Ministry
of Defence aerodromes 1in
respect of facilities offered
to civil aircraft operating
through those aerodromes on
scheduled flights to ensure
adequate safety standards.

o
on

DGCA should insist that
the first route check, be
it for release as a co-pilot
or for training towards PIC
endorsements, should be with

an approved flight instructor

Oor examiner.

8. It would be advisable to
have at least a category I
ILS installed at every air-
port in India and for every
R/W used by jet transport
aircraft on scheduled serv-
ices.

9 Time recording should
alwavs be available on ATC
tapes and regqgular checks
should be carried out to
ensure proper recording.

10. HAL should have proper
communication facilities with
the airport emergency serv-
ices and all communications
between the ATC and the emer-
gency services should be
recorded on one of the ATC
channels.

13. A ecrash siren at Banga-
lere airport should be in~-
stalled which could immediate-
ly alert all fire stations of
HAL. They may look into having
two different types of sirens,
one to 1lndicate an aircraft
emergeney and the other to
indicate a factory emergency.

XX11f

Acceptable.

The DGCA has already implement-
ed this recommendation even
prior to the receipt of report
and has made extensive changes
in the norms of route checks.

The NAA is already installing
ILS facilities at many airports
in India. To install an ILS on
every airport and on every
runway would require heavy
capital investment and an ILS
may not be necessary in air-
ports which are infrequently
used.

Acceptable

Acceptable.

Acceptable.




12. The crash fire bell at
the airport fire station
should be of good quality and
should be louder and similarly
the red light should be larger
and brighter.

13. The bushes on either side
of the road and ramp should
always be kept cut to a low
level so_that visibility is
not impaired at any time even
for a person sitting in a low
level vehicle.

14. HAL should develop good
roads leading to all exit
gates of the airport on which
all fire and rescue vehicles
could move at high speed.
One set of keys to the locks
of every locked gate should be
available with every airport
fire services vehicle.

15. Mock exercises should be
carried out by the airport
fire services for fighting an
aircraft fire outside the
airport boundary wall.

16. HAL should evaluate the
VASI at Bangalore to improve
its colour identification from
longer distances during the
hours of bright sunlight.

17. All audible sounds gener-
ated by movement of various
controls and levers which
could be recorded on the CVR
tape should be carefully
analysed to obtain a corela-
tion with the DFDR as accu-
Tately as possible particular-
ly during the most critical
period of the flight. The
excellent capabilities that
are available with wvarious
premier establishments in
India should be properly
documented for use in future.

XXIV

Acceptable.

Acceptable.

Acceptable.

Acceptable.

Acceptable.

Acceptable to the extent of
maintaining a library of audi-
ble sounds generated inside the
cockpit for identification of
sounds recorded on CVR tape, of
the same type of aircraft.
Exact co-relation with DFDR,
however, may not be possible
for technical reasons.



18. As the DFDR data can have
highly erroneous recordings,
a very critical analysis of
every critical DFDR parameter
in comparison to factual
evidence should be made for
acceptance or rejection of
such data.

19. Similarly a very careful

analysis of CVR transcript is-

necessary to look at all
possibilities before it could
be used towards any conclu-
sions.

20. Due to considerable
number of dead passengers
having leg injuries which may
have prevented them from
escaping, a provision of a
foam pad around the bottom
rear bar of the seat should be
examined wherever the pitch
between the seats is such that
it could cause these types of
injuries.

21. As large number of pas-
sengers and survivors had
faced neck and head injuries
possibly due to the seat ahead
not being vertical, it is
advisable to issue instruc-
tions to all cabin crew to
check and insist on the 1laid
down procedures of seats to be
upright, seatbelts tightly
fastened and tray tables
stored properly. Seatbelts
sign could be put on earlier
for them to carry; out this
function.

22. DGCA should distribute a
large number of printed autop-
sy formats corresponding to
their air safety circular 3 of
1984 to all airports in India.
They must be available in
adequate numbers depending on
the passenger capacity of the
aircraft using the airfield
and these should be made
available to police authori-
ties in case of any fatal
accident with a request for
strict adherence to its con-
tents.

XXV

This is normally done in alfi
investigation of accident/
incidents.

This is normally done in all
investigation of accident/
incidents.

Acceptable for the purpose of
future study.

Already being followed. In-
structions will be repeated.

Acceptable and noted for ac-
tion.




23. Experienced "aviation
pathologists either from Civil
or Military Aviation should be
made use of in an advisory
capacity. A large number of
copies of the above circular
if sent to various hospitals
around airports could assist
in wider dissemination of
information among the doctors
of the hospitals.

24. In the light of the test
flight conducted at Toulouse
in the presence of an Asses-
sor Airbus Industrie needs may
examine the design aspects of
the accelerometers and the
DFDR recording system as used
on the A-320 to improve accu-
racy of recordings particular-
ly after a flight at high
angles of attack.

25. Some slides did not
display when door exits were
opened from inside. It is
recommended that slide activa-
tion mechanism should be
evaluated for improvement.

26. Installation of a con-
ventional airspeed indicator
unconnected with any computers
with a speed bug which could
be manually set at the desired
V-app, generating an unmistak-
able audio warning (again
unconnected with any comput-
ers) fitted on all aircraft
when speed drops more than 5
knots below the bug, which
have computer generated
play of airspeed to be used
as the primary speed display
may be considered. A provi-
sion should be available to
check this warning, during the
pilots pre flight check. Such
warning should be serviceable,
for release of the flight.
Airbus Industrie and Indian
Airlines to evaluate retrofit
such a feature in place of
their present standby airspeed
indicator on the A-320.

1=

dis-

27. Expanded indication of
the value of the current
against the lubber line in the

XXVI

Acceptable and noted for ac-
tion.

Airbus Industrie will be in-
formed.

Airbus Industrie will be in-
formed.

Not acceptable as a convention-
al air speed indicator with a
provision of speed bug setting
is already available in the
aircraft. Too many warnings
would only tend to confuse the
pilots.

Acceptable. Would be brought
to the notice of the Airbus
Industrie.



PFD is recommended for better
appreciation of current speed
value.

28. A provision of a low
speed warning even under pitch
normal law should be examined
by the certification authori-
ties at about 1.14 to 1.15 Vsg
for this type of FBW aircraft
to prevent a similar accident
in future.

29. Due to possibility of
mistaking altitude and verti-
cal speed knobs one for the
other, a modification 1is
recommended where vertical
speed knob would have a wheel
to be operated vertically up
and down instead of the
present clockwise and anti-
clockwise direction of move-
ment of the knob.

30. A very serious human
factors evaluation is neces-
sary using ordinary 1line
pilots regarding the loss of
direct physical and visual
cues by the type of sidestick
controls in use in A-320 when
compared to dual control
wheels operating in unison of
the earlier aircraft to deter-
mine the adverse impact it may

have under critical conditions.

of flight like that of VT-EPN.
Human factor evaluation of
moving auto throttles giving
feel of thrust increase or
decrease versus the static
thrust levers of the A-320
auto thrust system using line
pilots is recommended to
establish advantages and
disadvantages.

31. Option of moving auto
throttles is desirable in all
future aircraft if static auto
thrust system similar to A-
320 is to be installed in such
aircraft.
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Airbus Industrie has already
brought out a modification by
which the aircraft will auto-
matically go into speed mode
whenever the speed reaches
Lowest Selectable Speed (VLS).
As such, this recommendation is
not necessary.

This will be referred to Airbus
Industrie as it requires a
design change.

Airbus Industrie has informed
the Court that in a conference
of users of A-320 aircraft held
in Cairo early this year, there
was an unanimous opinion for
not adopting moving thrust
levers. The recommendation is,
therefore, not acceptable.

Airbus Industrie has informed
the Court that in a conference
of users of A-320 aircraft held
in Cairo early this year, there
was an unanimous opinion for
not adopting moving thrust
levers. The recommendation is,
therefore, not acceptable.




32. After gear down and below
2000 feet radio altitude it is
recommended that idle/open
descent mode should be indi-
cated in flashing red on the
FMA associated with a single
stroke chime.

33. Airbus Industrie should
evaluate the provision of a
feature, by which low thrust
level occurring, during final
approach, even on speed mode
due to gusty wind conditions,
would attract immediate atten-
tion of the pilots; if it
occurs every close to the
ground it could lead to unsafe
situations.

34. It is recommended that
the low range scale of the EPR
gauge upto 1.10 should be
expanded to give a better
indication by the needle of a
low thrust condition.

35. Airbus Industrie may look
into providing a range in red
colour upto 1.02 EPR to at-
tract pilots' attention of a
low thrust situation when on
final approach.

36. Similar features as above
could be evaluated and provid-
ed for operation in N1 mode.

37. It is recommended that
the emergency exit sliding
window in the cockpit (direct
vision window) should have the
operating handle in the for-
ward end to give a better
leverage than at present, so
that it could be easily opened
by a comparatively frail 1lady
pilot using any one hand only.
Indian Airlines may check with
Airbus Industrie if a retrofit
modification is possible for
their present fleet and future
aircraft.

38. Safety of operations
would demand that Airbus
Industrie execute the proposed
modifications of increased

approach 1idle by 2.5% N2 and

Partly acceptable and Airbus
Industrie will be requested to
have a different colour for
idle/open descent mode display
on FMA during final approach.

Not acceptable technically, as
while on approach a pilot has
to monitor speed and too many
warnings at the critical phase
of landing would only cause
confusion.

Not acceptable as considered
not necessary.

Not acceptable as considered
not necessary.

Not acceptable as considered
not necessary.

Acceptable - will be referred
to Airbus Industrie.

Already being incorporated.
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auto thrust mode changing to
speed mode when aircraft speed
drops to VLS, as top-most
priority modifications.
Indian Airlines should pursue
the matter vigorously with
Airbus Industrie in co-ordina-
tion with DGCA.

*39. Installation of a single
master switch conveniently
located to switch off both FDs
when required is recommended;
slave switches could be used
to switch them “on' individu-
ally or repositioning of both
switches centrally be consid-
ered.

40. A modification to prevent
auto thrust mode change from
sped mode to thrust mode
during Alt* just by change of
altitude selection is highly
desirable. The mode change
should occur only by pulling
the altitude knob after change
of altitude selection.

41. Airbus Industrie should
clearly define in their proce-
dures and flight patterns the
position at which they need
the flight directors to be put
off.

42. Airbus Industrie should
immediately amend A-320 FCOM
bulletin No.09/2 of June 1990.

43, Indian Airlines should
introduce simulator training
session whenever a line pilot
is required to change his seat
from the co-pilot seat to the
captain seat after a 1long
period of operation from the
right hand seat even when this
is for obtaining 100 hours
experience prior to PIC route
check.

44. In the interests of
quality of training and safe-
ty, it is recommended that
DGCA accords approval for all
the 100 hours co-pilot experi-
ence to be obtained by a pilot
slated for direct PIC training

Acceptable. It will be re-
ferred to the manufacturer as
it requires a design change.

Already being incorporated.

Use of flight directors is
emphasised during training of
pilots and a circular would be
issued by the Indian Airlines.

The FCOM bulletin has already
been amended.

Partly acceptable to the extent
that it will be followed during
conversion of co-pilots to
pilot-in-command.

Not acceptable as every pilot
has to fly both from the left
and right hand seats depending
upon the situation.
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on to any type from the left
hand seat only under the
supervision of an approved
check pilot/flight instructor/
examiner. If airline needs to
use these pilots from RH seat
during this training period
pilot should be given simula-
tor training as PF from RH
seat also.

45. Operation of the cockpit
emergency exit windows (direct
vision windows) either during
pre flight check by pilots
prior to commencement of their
first leg of their series of
flights or during daily certi-
fication of flight by aircraft
maintenance engineers would
ensure easy operation of the
window by preventing the seals
from sticking to the framework
causing higher force require-

ments to open when need
arises.
46. A re-emphasis regarding a

3 seconds delay in alpha floor
activation by angle of attack
in case of windshear should be
made to all A-320 pilots and
Indian Airlines should recom-
mend that pilots should not
wait for alpha floor but react
on thrust levers immediately
if an adverse situation is en-
countered.

47. It is recommended that
Airbus Industrie-and certifi-
cation authorities to careful-
ly re-evaluate the limit of
159 angle of attack (alpha
max) was both simulator exper-
iment and Airbus Industrie
flight test under direct law
going to slightly higher
angles of attack have shown
better performance and reduced
altitude loss.

48. In view of the results of
the test flight at Toulouse it
is recommended that, certifi-
cation authorities including
DGCA should carefully evaluate
acceleration characteristics
of an engine at high angles of
attack to give better informa-

XXX

Redundant,
done.

as this is usually

Not acceptable as Alpha floor
is not activated by the pilot.
The features of Alpha floor
protection are adequately
taught during the training.

Attention of Airbus Industrie
will be drawn.

Not acceptable as Certification
Authorities do not 1issue Type
Certificate of Engines unless
these parameters are carefully
evaluated.



tion to pilots as Airbus
Industrie test flight has

demonstrated different accel-

eration characteristics by the
same two engines in the four
profiles.

49. With the drastic change
in high bypass turbo fan
engine designs from the 1960's
to the present day and the
acceleration characteristics
and net thrust developed
during various stages of
acceleration of present day
engines it is recommended that
certification authorities may
re-examine the existing engine

acceleration certification
requirements.
50. Indian Airlines should

include inadvertent engagement
qf ;IDLE/OPEN DESCENT on short
final at heights very close to
the ground as a profile during
simulator training of pilots
being converted onto A-320 and
also during recurrent training
and proficiency checks till
such time all their A-320
aircraft are modified with the
new proposed modifications.

51. As documentation supplied
by Aeroformation to a large
number of Indian Airlines
pilots during training did not
fully correspond to the Indian
Airlines aircraft (which was
not according to the minutes
of the training conference) it
is necessary for Indian Air-
lines to update these docu-
ments in co-ordination with
Aeroformation.

52. Indian Airlines should
include recovery from a situa-
tion of low speed at idle
thrust in close proximity to
the ground in their check
pilot training and instructors
training on the simulator.

53. It is recommended that
all pilots in India operating
automated aircraft be advised
that in case of any malfunc-

Not acceptable as Certification

Authorities do not

issue Type

Certificate of Engines unless
these parameters are carefully
evaluated.

This is a basic concept of jet

flying which is already being

taught.

Documents are continuously up-

dated.

XXX/

Not acceptable.  Training is
given to recognize the situa-
tions and to avoid them.

Acceptable. A circular will be
issued to all pilots.




tion of any auto pilot or auto
thrust systems or any engage-
ment of undesired mode occurs
at altitudes below 1000 feet
above ground 1level manual
control should immediately be
taken over and if considered
necessary a go around should
be carried out. No critical
investigation or correction on
the automated system should be
carried out at critical alti-
tudes prohibiting the
idle/open descent mode below
1000 feet radio altitude
should be seriously consid-
ered.

54. Indian Airlines should
very carefully evaluate with
the DGCA and Airbus Industrie
the advantages of introducing
manual thrust operation when
manual flight is being carried
out on the A-320.

55. Indian Airlines should
carefully evaluate with Airbus
Industrie the auto thrust
behavior during gusty wind
conditions when speed suddenly
increases beyond V-app and
decreases at altitudes below
200 feet AGL and adverse
implications if any to deter-
mine the limits of use of auto
thrust system. This may have
to be evaluated in both cases
of Magenta speed or selected
speed.

56. The U.V. recording and
sound spectrum analysis would
help to identify the voices,
as well as various other
sounds; research and study of
the science may be undertaken,
so that in future its benefit
would be available whenever
necessary.

57. A Human Factor Research'
centre may be established to
study and analyse Human Fac-
tors in Aviation.

58. A careful study be made
to evaluate the advantages of
having backward facing passen

XXX11

Not acceptable as auto-thrust
provides greater safety level.

Not acceptable as considered
not necessary.

This is being done for the last
12 years in the DGCA.

Not acceptable. This work 1is
being done in other parts of
the world where sophisticated
aircraft are being manufac-
tured.

This concept is being evaluated
by many certification authori-
ties.



ger seats with a shoulder

harness towards improved 3
pPassenger survivability at the

time of accident. Such back-

ward facing seats may prevent

the type of head injuries,

injuries to legs and hands,

arms etc., that occurred in

this accident.

59. Due to severe fire de- Acceptable. Will be brought to
veloping with hardly 3000 to the notice of Airbus Industrie.
3300 Kgs., fuel, burning

completely the interior fur-
nishing, top of the fuselage
and the floor of the cabin,
DGCA should carefully evaluate
along with other certifying
authorities and manufacturers,
the feasibility of providing
oxygen cylinders for crew and
for passengers in the least
fire risk areas (well away
from the fuel tanks namely
front and rear of the fuse-
lage), with a provision of a
valve close to the cylinders
which would be closed at
levels below 1000 feet. This
may help 1in delaying the
spread of the fire in compari-
son to the oxygen generators
distributed throughout the
aircraft and may contribute to
saving more lives.

60. DFDR should record the Acceptable.
selections made by the pilots
in the FCU; at present it is
not possible to infer many of
the actions taken by the
pilots during the last phases
of the flight. Practicability
of getting DFDR recordings of
instrument displays such as
speed display also should be
considered.

k. ALl Airports used for Acceptable.
civil " transport aircraft

operation should be inspected,

assessed and certified as fit

for such operation, by a

competent authority.

62. The DGCA shall be stren- Acceptable.
gthening in .all is aspects to
meet the growing technological
requirements, as indicated in

PaxrE=Villl of this Report. =
XXX




PART I
4. INTROITGTION

G0 the 14th P@ Lary, 1990 Indizn airlings
Alrbus s.320 aircra* VI-EPN was cperating a
scheduled passenger flight IC 605 from Bombey
to Bangalore. Capt. 8. 8, Gopujkar was in co mand
of the flight. Capt.C.4, Femandez vias the second
pllot operating the flight as pillot in comuand
under supervision. There were five eglin ¢revw on

board. There were a tntal of 135 passengers an

£

4 infants on bogrd this Tlight,

The alrecraft tocck off from Rombay at
31.58 hys. T8T. Daring the final approach to RW
09 at Rangalore the zircraft flrst contasted ground
within the boundary of the Karnataka Col¥ assecciaticn
approximately, 2300 f%, prlor to the bezinning of
R/W 09, The aircraft wang Bp into the aix for a
very shovt duration aftew which it ageln contacted
the ground on the 17tk green of the gol? course on
~11 thees gears, then nit an anoanlment av the
boundary 0f the golf ecourse.  The fue atage srd the
wings with other compoRents in varions stagas of
disintegration flew ovewn a Rallai and a :gad

adjacent %o 1t just outzide the BolTf covwse ang

came to 38T on 2 partially marshy aves ci -

boundary vall of the gl rsout,

(555 7 O = Nge o . R Y em e, oy e
«de aircraft was destroyed GRe ¢y impsot

and firs. 22 persons cn boayd including %the %wo




pllots and two cabin craw died in the accl den s,
Of these, iuc persons died after aduissicn =

hospitals cue to the injuries and bums sigtalned,

The geeldent occured during the mid afternoon

at approximately 13,03 hrs, IST,

The DGCA ordered en investigation of the
accident under Rule 71 «f the Indian Alreraft Bales

1937 by appointing an Inspector of Accldents,

Thereafter, Govermaent of India, {HMiniztyy
oL Civil Aviation, New Iielhi, vide their Notirfi-
cation No.4V 15013/2/90 85V dated 17.2, 1925y ordared
a fomal investigation ints the circumstances of
the accidsnt to Indian 4irlines aAlrbus A-320 airerafs
VI-EPN wiils operating a schedquled flight T¢ &05
from Bombay to Bangalors on 14.2,1990. Tho Goveril-
ment ordeved this fommal investigation undey Buls
75 of Indfan Adrcraft Rules 1937, The No%ification

is reproduced here:

GOVERNMEIT OF INDIA
Ministry of Civil Avigtien

$.Dc Bhawan, Parlismen® Strest
Jew Delhi - 110 001,

L7th February, 1890,
NOTL FI.CAKT A

S.0. WHEREAS, on 14th Febriary, 1990 Indicw iiglines
dlrtus 4-~320 aireraft VI-EN while operating {light



IC 608 fiom Bambay to RBangalore crashad

3 SO

LR P

Bangalswe resulting in the death of

(including 4 crew mezbers) on boards

Govewznent that 1t 4o expedient to holg
investl zation into the dreunstances of

accident,

&ND HOW, 1n exevrcize of the povwar

by the fule 75 of Alreraft Rules, the Gg

Govermment hereby dipects that a fomai

gation o7 the said accldent be hneld,

n
3

iz Central Goveinment, is fart

£

%

Ehlvashankay Eizad

appoint (Bhrj..Justice‘ Ko

Kamatak: High Court o Nold the

Ths Central Govemmment is al so plonse

appoints
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(1} capt.B,s. Gopal, Director Flighs

Alr India,
(ii} C&p to CO Ro So R&(Jg
Mr Indiae
(111} shr s, G, Goswami, Director
(Retd.} DGCa %o act a8 Asss
sald investigation,
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Bangalcre, will funection
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1990. Thy Headquarters of the Court will ba 3%
Bangalore.

Sd/ -
(Ao Vo GAHESEY
Secretary to the Covi. of Indla.

No. AV 15013/ 2/90~-58V



B. Sequence of Events in Investieaiion

X, Cin 18. 2. 1990, the Seeretary to the Covvn
along wvith Sri,Satendra Singh, Inspector of
Accidents, under the authority of DGCA loitar No,
AV 15013/2/90-45 dated 15, 2,1990; met wma in ny
residence =% about 16,09 hrs. and the Inshecior

of Accidantys apprised ms of the progress mada

in carrying out the invastigation of tho cfash till
that date, The next day % 11.30 hrs, I, along
with the Secretary, Inspoctor of Accidents and ons
or the Aszessors namely Cap L. C.R. ScRao, vigl tad the
crasn sites., The area in Bangalore Goly Couree
where the aircraft made initial touch downr end alse
the final vreckage spot wers inspected, Tha
Inspector i Accldents was advised to continue the

investi gation on behalf of the Court,

e On %o ocecaslons, I along with the Asgscsors
and the Secretary to the Ceur: visited ATC and 1ire
fighting fzeilities avallahle at HAL, Aiy Tvaffic

Control Tower. During ths prccess we gles visited

the VASI (V:isual Approach Slope Indicatory, VEHE,
VCR ground facilitlies ata,
3e on 2/,2.1990, Sri H, S.Xhola, DDG, alcong with

Cap t. Thergozakar of Indian rirlines and the Sscratary

o

of the Court along with Asssssors met N3 &6 MY regia
dence at about 19.30 hrs, and they explainad the
deccding of DI'DR data including the figures u-ich

5




were furnished by the Canadian Air Safety Board,
Ctﬁawa, Canada. The CVR tapse was alsor eplayed.
The Inspecior of Accidents; who Was also present,
wzs asked to complete his report on or before

31st Maren; 1990,

4. Since airbus A-320 aircraft is sophisgti-
cated in systems incorporating many new featurss
such as, Fly by Wire technology, Alpha Floor .
Protecticn &tc., it was decided to study technical
pac zrcund from Indian Airlines training facili-
‘ties at Hyderabad. 4s such, all the Assessors
visited €TE (Centralk Traipning Establiéhment) ox
Indian Airlines at Hyderabad frem 5-3-1990 o

~ A
(=0 ]u./og_) O [}

s AZain from 19—3;1990 to 23-3-1290 “the
Ccurt and all the Assessors, alongbwith the
Secretary to the Court visited CTE, Indian airlines,
Jvdarabtad. I[uring this period, I got acquainted
with the cockpit layout and other technical
suiieets. Cockpit mockup layocut were utilised to
zhow varicus displays and control switches, Slmue
iator for a=-320 alrcraft was still being installed
Cy the Janudian experts. 4long with the Assessors,
I visited and experienced the flight simulators

cn Roeing 737 airecraft and A-300 simulators

Which were operational.

. Sri S. G, Goswami, one of the Assessors visit-

M

es Vaintenanca/Cverhgul facilities and Engineering

6



Training School at Palam from e de 20" to o 4. 50,
Various tes% equipment and test benches fop Mdio,
Electrical, Instroment and other shops wers in the
process of knstallation, Discussion on vayicus
technical aspects with instructors andg scp AHEs

were hald,

Sri K,P.Rao, Secrotary to the Coups alocnge

&)

with the Ingpector of 4c ccldeant proceeded to C4S
(Canadian aiyp Tety Boardy, Ottavwa, Canada, 7yon
17.4.90 to 23,4.90 t get tho DFDR of aANcTNer &-3290
alreraft Vi-mp0 invlioved in g0 around/touch and gzo

exercisg,

s 1% vas also decided to feed cartzin cooputae

~S

programmes on Indian Airlinss Simulator as Eycevatag
to obtain vavious profiles t match the actial i ght
path of the ill fated p-Z20 alreratt, soAthat asefd
inference could be drawn rsgarding the ¢ruecial phass
of the accidant, Capt. B.S,Copal, (an Assessopy
Was authorisad to @xplain tha required PIogranne;

he was also authorised o zeat” the Seeretary,

Ministry of Oivil aviatien end 9xplain the nuisose

of this programme since, foreign exchange was invelved,
Thereaftexy, Capte B, S. Gopal also went to Can,
El ectroni s, fontreal, Canada, whow ere iihe iwokors
of Indian ilwvlines simulator at Hyderabad %o prepare

the requirsd flight profilas,

()  4s the human factor subject is naw and-to

understand 1ts effect on tho L1065 of the 41,
P
7




fated alreraft, 1t was decided to send tho AS£8850TS
to NASA {Hatlonal Aerorautics and Spacse Adninl g=
tration, USAY where intsnsive regearch uotk on the
subject was being conducteds, As such, the Assessors
visited NASA establishment at Sanfrancisco o i2th
June, 19¢0. In a meeting, detailaed delibsratiocns
were made hy a group of axperts on human fasiows.
pilot!s r=’lex action in most modern cockipl tsduring

anergancy, affects of earlier experience snd Lraine

‘._
5
Gk
3]
4
O
=
L

ing on conventional types cf alrcraft, theiy be:ae
in abnowanl circumstancas ¢tc., Were dizcusssd.
Literatuse on these subjacis wWere distyibuted wo
the Assessnitg. They werd alco 1nfoﬁxed that o

system of voluntary aibmission o £ reporbs of any

\J

atnoral hanpening de {2 nsychological cifoecits OF
mistakes committed aue to parsonnel factors tas

ceen evolved and the sysiem 1s believed uworkiig
satisfactorily; saveral seports were belng racelved
and the sanc are reported to the concemad cparators
for further action wi thout ravealing the identlty

of the concemad plldts, thess data are systsmail-
cally recowvdad and study awndartaken to enalysa

numan factor effects in caeh case and TEROELE avre

al so pubtlishsd to apprisc vaplous operators gnd thelx

light crow,

“8(b). on L3th June, 1900, the Assessors vlgise
IAE enging npyovduction facilitles at Bast Havtiond
Here various stages of production and assenkly of
the engines ware shown, Build up of nackad sotlow

8



assembly, »%tment of vorloug components ¢l bLnng
engine; cagine build up fow test bed wum Wore
witnessed by t he Assesssras, Producticn tost
facilities, test bed set Up varlous payemetors

recording snd printout facility vwere ohsarve

Lo
9

Arrangement to simulate varying altitude zng
temperuture was available, The alr wes drawn iun
by creating suction at the exhaust end. Dul the
facllity for tilting the engine to simulate aiyp
flow at diiferent angles of attack did no% oxist,

Engine aceeleration test wesults were shovm,

g (el From 18th June, 1990 to 2i1st June, 1990,
the Assessowrs visisted "o olouse, France, The
dssessors utllised VACEL fagility to know mors abouy

tecimical subject of A=-220 alreraft. The Seshnieal

3

subjects covsred were ssag s glven in thg Woow
Vol.l. The system utilisad audio visaal aids o
impart training to the pupils without the presecace
of any instimucter; it was found that the ingtructor
could be called at any tiwe to explain cerizin Jlegsonsz
which were not clear to-the pupil and a particular

portion of the audio visual aids could be repeated

fAL]

at the discretion of the pupdll for propsr wider

standing.
Subjects incorporvated in FOOM Vol,.7T & ITX
were taught in fixed base simulatoy (FBS} zng fully

flying simulator (FFS).




A few items of lessons on FBS & FFS
were demonstrateds. A test flight was under-
taken by 4irbus Industyie tocarry out
requested profiles, Capt.Rao was on Boar

this flight.

8 (d). The Secretary ziong with an officer

o2

from DGCa visited RParls, France to get MGG,

CFDIVU, €U znd all servo actuators tested from

17.6.20 To 24.0.%840,

9. I along with the Secretary, Court

of Inquiry, visited Indian Airlines engineering
maintenance facilities at RPalam, New Delhi on
Z2B8th June, 1290, . The Isllowing aress such as;
Shop Complex for P & W JT-8D, GE CF6-50 ang
TAE V-25C0 engine including Test Bed to under-
take major maintenance/repalr including over
haul and testing IAE V-.2500 engines were

observed.

Besides, I visited Radio, HElectricg,
Instrurent and accessory overhaul shops., In
instrunent shop, facilities for testing vawious
computers oy aTEC (sutomatic Test Equipment
Complex), DFDR Decoding facllities for 4-320

and other facilities were found belng

cr

sirecraf

10



set up keeping in view a target dateo
for speedy cempletion., Practical demon..
stration of five paremeters FDR foil
readout of Boeilng 737 alrcraft was al so

witnessed,

After retuming from Delhi ' on
2th June, 1990, I had a meeting with the
Assessors on 30th Junie, 1990, and on the
Same day I aleng with Secretary to the

Court proceeded to Hyderabad Lo visit

>

4=3520 simulator whichwas 0y then fully
operational with both motlon and visuals,
Vieit %o simulator was necessary’ to
familiarize myself with the subject involved
in this investigation, While retumming

we vwere flown in an 4-320 abpepaft, I 'Mas
cceurying the observert g seat to hagve

petter appreciation of thebvurious cockpit

O

displays und recovery from simWated stall,

10, On 4-7-90 at NAL the CVR was

again replayed in the presence of all papti-
cipsnts élong with their Couhsel. A defi-
nite click sound was established in between
the words of Capt.Fernandez "Hey, wa ave
geing down", Later, ultra'violet recording

of the SVR replay wos done at NAL.,

11




11, 4s the CAE, Canada intimated that the pro-
gramme was ready and a rerresentative uould ba
coming to Hyderatad to feud the data on Indian
Lirlines simuiator, a tyip was made by ths
Assessors o iyderabad from 17.7.90 to 20.7.90. I,
along with the Secretaxry to the Court of Ingulxy
also went io Hyderabtad on 18,7.20. Due vo limited
time available, the relevant recording and dgta

was made available to the participants by placing
the recordings and the data as part of Couxri

e

-
8

rds. The printout of @all the simulatoy pro-
files could not be taken during our stay at
Hyderabad., During this time, the sound of side
stick movement upto the stop (full backwardy,
throttie movement to the full forward positicn and

cockpit door movement to close position wes vecorded.

12 These sounds were further plotted in U. ¥,
recording and compared with the cliclk sound heard
during CVR w=cplay. It was believed that tha cliick
sound was porhaps not of side stick movemen®t §s

thought eaxrlier.

fict It vas decided by the Court to confiim wune
voices in the CVR tape from DFDR T.F. 224 seconds
when Capt.Fernandez said *0.X., 700 ft, rate of
descent", As such, after obtaining consent of

Mrs. Gopujkar, a fomal request was sent by the

Court to her to come  to Bangalore. Accordingly. she
came to Bangaiore on 27,7.80 and the CVR tape was

replayed at NAL on &.7.80 1in the presencs
12



of the Counsel of all the particlpants, Assessors,
the Secwstary to the Court and myself.; Shs icdenti-
fied the veices of Capt, Gopujkar ang Cante Fewnandeg

whom she knew very weli, Har ldentification dig

not make any change in ¢va tape trangcwin g,

14, ¥ke Court in all examined 35 wiﬁnésses and

173 exbibits were marked, Thisg apart, thovre were
several documents collectad in the coursg off
correspsndence as part of the Investigaticn conducted
by the Lssessors having yegard to the technical

nature of the gquestions involved.

15, The following were glven the partlcipant

status:

bt
Y

Indian Airlines Corporation (PTACHy;

2]
Ly

Indian Comwercial pilots Assecidation
(*ICRA');

)

Y’

Hindustan fevenautics Limi ted {PHALYY;

4y 4lrbus Industrie (TATY)y

<3 Intemdtional Aero Ingines (*TARY:

€y &4ll India Alrcralt Maintenance
Ingineers .issociation - (It GLlg nok

ultimately participate zin % he
proceadings),

P

743 The Consumar Action Group, lMadyzs;
7B} Alr Passengovs dssociation of indiay and
8% Consumer Bducatlon and Researsh gocisety,
Almedabad=€,
16, 41l tha partlcipaunts wers reépresenad by

their respective advocstes,

G

=0 addition, M7, Shroff appeared personally

13




represciiting hls groups Consumer Bducatlon and

Re search doclety, Ammedabad.

in the course of the proveadings, tha
Director General of Civil Aviation appeaycd Thy ough
Mr. Mulunds Menon, the addltlonal Standing Counsel
for Centiwl Govemment foy a limlted puipose of

examining a witness.

17, ¥ considered it piudent to have the assistance
of an independent Counszel having regard to the likely
questions “hat may arise in the course of tha pro-
ceedings. It was not possible to foresce the various
situations at the time the Court started fumctioning,
In these circumstencas, initlally I had voguested

the GovH. of Indla to spare one of 1ts Ssnlow Law

o

Officers, such as any Addi. Solicitor Gancoral to
assist the Court but Govit, of Indla could nov depute

any one of its Law C0fficeTs. Therefore, I waguested

the then Lavocate General of Kam mataka, Sil B.Veoacharya

-

46 asslst “he Court as 1ts Counsel, Srl P, V.Acharya

as

inspite of his busy schzdule came forwapd fo act

counsal of Court and hs uas assisted by M=z, Lshok

-

Hamahalli, who is one ol the Standing Coursel fo:

the Central Govermment.

18, Troyc were several Advocates appeawing for
varlous paviies. ILAC wae mainly represeated LY
M. C L. Vahznvati, Sr. Ceuasel assisted by bize Nol
Seervai, #Mr. R.N.Karanjawala % Ms.Rekha, CAG & APAT

ware repraseanted by Sri P.B,sppalah. &AL uas

repres@‘t“5 nie M/ s DeCeSlnghania, aAlol Mzbrziar and

\



A. S.Krishnasarthy; ICP4 was i2presented by
Mr.Mohan Pavasaran; IAE w23 represented by

Mr.Udaya Eoila and was ass’ sted by Ms.faing 3ain

19, Tne Court had publiched a Notification in

o

all lcading neuwspapers inviting participatica ow

ARSI

seakking ralovant infomasica in the proceciinzs,
After the Gourt decided about the participatica
st.cus, ths participants wers required to filiu
their statement of cases. To finalise tho DT
cedure, ths first sitting of the Court, as =
pre-hearing session, was held on 24th april, 1980
which was attended by the participants and they
were Infomed of the procedire to be follcwed
during the Inquiry. The pariticipants were #olc
that, wherevarp necessary, afilidavits alrsagy
filed, and further affidavits, 1f_anyy of ail
the respeciive witnesses shall be treated as
part of thely examination-in-chief and tho
proceedings in the Court will be froem %ha

stage of ciross-examinaticn and onwards. This
has saved conslderable time for the Court anda
the Counscl., The participants were given
specific datugs within which to file the afi do-
vits of their witnesses with coples to thc
other participants. imilarly, the participants
wera told of the re-playing of the CVR at NAL,

Bangalovre on the same day. Rocording of evideace

15




commencod on 7th May, 1620, This woen® up upto
23,5, 3880, except durming public holidayg, By
23.5.7280, 19 witnesses were examined, There-
aftep, the proceedings ware adjoumed to £5¢h
June, 1280 for furthew evidence, In the nean-
while, the Assessors snd the Court had o dnvesti.-
fate sciae more matters, Similarlyg the Court
also had to familiariz tself about ths systems
of this aircraft (4-320 Airkus). However, % he
witnesses could be examined only on 2nd July,
1990 on which dute 3 witnesses vere o“quK,gu
This included the sitiing on the next cay also,
The examinagtion of Witness No. 23 conciuded only
on 6,7,1990, Sane moye witnesses Werea exsuined
cegtween 9th July, 1990 %o 9th Aaugust, 1990

Since Advccates required time to prepare Lheir
arguneits, proceedings were adjoumed; the parti

3

clpants were directed to file written arguments

and fuinish copies to the other participant

i
w
a

The ovzl arguments in the Court were confined to
salient features only. This commenced on 17%h

Septembor, 1990 and hearing of arguments concluded

on 204 September, 1990, Court adjourned Uu prepara

the Report,

16



PART IT

1. FACTJAL INIORMATION:

P2«1. HISTORY OF FLIGHT:

On the 14th February, 1920 Indian Airlines
Alrbus A-320 airecraft VT-IPHN operated the first
flight of the day IC 669/670 on sector Bombay
Goa Bombay. Thesge flights were uneventful.

The aircraft was then scheduled to operate flight

IC 605 from Bombay to Bangalore. Cap%.C.4.Fernandez
was to fly the alrcraft for his first ronte check
for pilot in command endorsement under the super-
vigion of Capt,S.S.Gopujkarf a check.piiot on

A-1320 airers £t. Capt.S. g. Gopujkar being a check
pilot was the commander of the flight. Thereée were
S cabin crew members and 1.39 bassengers including

4 Infants on board the alreraft.

iy

1@ alrcraft tock off from Bombay at 1358 hrs,
IST after a delay of ahout 1 hr. from its schedule
time demarture. The aireraft was cleared to flv

o route W 17 from Bombay to Belgaum via Karad and
then an route ¥ 56 fron belgaum to Bangalore at
flight level 330. The alreraft climbed to the
assigned cruising level aad reported over Belgaum
at 12:28 ors. 18T, The aireraft contacted Bangalore
approazch at 12:95 hrs. giving the estimate for entry
into Ladras FIR at 1235 nrs and arrival Bangalore
at 177 nrs, I5T. Bangalore approach passed the
Prevalling weather at Bangalore to the aircraft

17




as "Jind variable 05 lkmots, visibility 10 lms.,
clouds 2 octa 2000 ft., temparature 27°C, IHH
1018 MiTibars". The R/W 1in use was 1ndicated
as 09, A% 19:29 ars. I1ST Bangalore approach

passed the new INH of 1017 Millibars.

Rottine contact with Indian Airlines £iight
desnatch had been estabiished on company channel
giving the ETA Bangalore as 1304 hrs. IgE. 3%
12:42 nrs, IsT, descent was requested, Eangalore
cleared the alrecraft o descend to flight level
110. Taring the descent the vnilots discussed
certain finer noints of descent vlanning and ziso
planned to carry out a VOR DMB approach to R/W
02 which included leaving 6000 ft. at i1l niles
and 4500 ft. at 7 miles for the MDA of 3230 ft.

Speed brzkes were used during descent as the air-

craft was slightly high. At 12¢53 hrs. I3T Bangalore
radar identified the aircraft at a distarice of 42

nautical miles on radial 316. Airerafi was asked
to turn rigzht onto heading 140° for vectcrs vigusl
apnroach RB/W 09, At 12:57 hrs. the heading was

changed to 150° by radar. The crew chanzed the
altimetaer getting to QHH of 1017 and chesited the

heignt at 8500 ft. 4t 12:58 hrs. anproach check

1list was completed and approach was activated

AL 15259 ura., ragenta speed which ig the
managnd anmroach speed was cross checked zs 132

knots., Various stages of flaps and gsars were
selocted whilst contimilng descent to 430 14. as



cleared by the ATC. At 13:00 hrs. IST the aircraft
was 7 miles west on left base for R/W 09 with the
R/% in sight. The autopilot was disconnecthed.
The zirceraft changed over to Bangalore tower after
being transferred by radar. Landing checks were
carried out at about 13:02 hrs. and cabln crew were
instmcted to be at stations for landing, The
aircraft went well below the normal appioach pro=-
file and initially touched the ground wiithin the
bonndaries of the Xarnataka Golf Club on its maln
wheels g% a distance of approximately 2100 £t.
prior to the beginning of R/W 09 and about 200 ft.

on the right side of the extended centre line of

"y

the rmunwayv. The alreraft went up into the alr
azain after rolling on the ground for abouf 80 ft.,
remained in the air for about 230 ft., thereafter

came down on to the ground again on fthe 1

~1

of the golf course. This time all three gears
have dug into the ground for a considerable depth
and at one stage the right engine also. dragged on
the ralsed portion of the ground. Shortly there-
after the aircraft inpacted an embankment which
s approximately 12 f%. in height. The under-
surface 6f the fuselage and the centre sechiion of
the wings appeared to have rubbed against the top

nortion
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landing gear directly impacting the embaniment.
This 1ed to the separation of both the engines
from the wings and the undercarriage. Tihe alr-

craft wings cut off some small trees on %top of

Sy5y Lo s 3 <+ - 3
Ehe smpalloent. ‘the aleeralf dn bhis conditien




leV¥W Over &l adjacent mullan and road jus+% cutside

the boundary embankment of the golf couirse a1d cane

te rest in a grassy, marshy and rocky arca beiween

the - and boundary wall of the aivport.

Tt is estimated that the aircraft fuselage st

have coms &~ Tast at its final position at spproxi-

mateily 13:03- Brs. 19T,

An
nortion
rear orl

through

intense fire which commenced at the forward

of the fuselage later spread towards the
the aircraft.

A few passengers @scaped

the overwing emergency exits and

cthar

openings as a result of breakages in the fuselage.

Some more passengers escaped through the rez» left
door which had been opened by one of the surviving

cabin ecrew members.

The final resting position of the aircraft
was outsidz the boundary wall of the ai
R/YW 09,

reratt fuselages was anproximately

wne fingl 5% The

ENhroach ares

of tha ai

from the boundary wall. The elevation of ihs
to 2850

is annroy: Aa»o7vfm4oé fest above mean sea level,

fceddent occured in broad day light.

)
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CRUISE AND LANDING

- Witnesses -

2.2: Toueh Downs:

(1) Two air-hosiesses who survived tShe

crash have given some idea about the fllght,

Krs.Sadhana Pawar (Witness No.4) told the
Court that she did not experience any abnorality
in the filsht in question till the plams landed.
The take off was quite normal from Bombay aud
cruising was also normal, She did not experience
any veculiar high speed as the plane came Gowm.,
She was sgitting at the rear side facing the tail
and thersfore she could not look through the
window after the announcement to the crew o
position themselves for landing. She has also
spoken about the 3-touch downs which will be re-
ferred later when the cceasion arises. She has
also filed a copy of the report signed by hier
after the crash. Esrller on the date on 14,2,1990
she was & orew member ia Flight 629 to Nagpur andg
Bombay 1n a different A-5:0 plane. The szigd flight
was commainded by Capt.Gopujkar. However, the
co-pilot was one CapteGaurav. After the completion
of the previous flight the entire crew including
Capt.Gopujkar were shified to the 111-fateq Flight
€05 in VT-EPN. The co-pilot was changed to Capt,
Femnandez. (who flew the plane as M1 undsz? Foute
Check anag Capt.Gopujkar functioned as the Pile:
Non-flying - PNF orp CM2, while checking M1).

According to hWap the Bre-flight ahacks of thig
21




plare did not disclose any defects. Howsver,
at Bombay, after the doors were closed, another
member of the crew Mrs.Swami came tc the cock=
pit and reported that water flow from boilex
No.2 in her galley was flowing non-stops Capte
Gopujlar instructed her to st off the main
water valve sltuated in F.W.D. galley but she
sald,valve could not be closeds However,
Capt.Gopujkar tried snd managed to close the
main vslve with some difficulty. She also re-
ported that after the landing anncuncemsis was
made, all the crew members were positioned at
thelr respective stations for landing, when

Captaln announced "“Cabin crew to your stabions®,

(11) Mrs.Neela Sawant 'Is another Ailr-hostess
who was in this flight. Her report also is
annexed to her deposition. She substantially
corroborates Mrs.Sadhana Pawar's statementis.

Both these two witnesses speak of oniy 3 %ouch
downs of the plane. According to Mrs.Sadhana
Pawar, the flrst toucsh down of the plane did not
give any impression of any abnomelity., She
Ehought 1t was a normsl landing. Thersafter she
experienced something like, being dragged Lut not
a feeling of jumping. The second impact wag
heavy and terrible. The third landing was on a
marshy land, which was the final stop., She
stated "I am quite ecertain that in all, there

were three touch downs cut of whnich the =e-ond

22



was the heaviest'. To the same ef:

report after the crash.

131) Mrs.Nesla Sawant who was alfo S1CuiDE

atetns that there were three lmpacis altogether.
The last Tesulted in the plane stoopliig finally
and ihe first impact gave her the impression that
i+ yes a normal landing. At the time of the

second impact she was thrown off her seat and fell

1]

an tha floor of the plane. She was cn the floor
when the final impact OCCurred.. Both these wit-
nesses speak of the fire coming out in the fronjg
portion of the plane. There was heavy =moke and
intenze fire. Mrs.Sadhana Pawar had cpened the

lefi side exit door while Mrs.Heela Sawant move

in the eabin asking the passengers to gc out. She sa

it wze impossible 4o open the ceniral exitas cabin

{iv) Mr.Hemchand Jaichand was one o7 the
vasssugers (Witness Ho.6). He is employed in
Unior Bank of Indis, According to him the take

L =t Bombay was an usual take off. During

-t

cruising, except fcir gome turbulance for a shory

wnile, sverything was rormal. The turbulance

R

was when the plane was flying through the dense

clewds. He had thas impression that the plans
was Ilving low prematurely before landing.

However he thought that the vlane wes movin

T)

for s formal landing. Before the touch down

s WAL

ha szb barren fields and the plane was almost

fevel tp the rielda,




a landing in an ajirport situated at a higher
altitude as in the case of Bajpe airpori,
hLecording to him the vassenger next him actually
gave CLt a curse and many passengers were open--
ing the seat belts. Afser the first touch down
there vas a jerky movement of the plane, though
nothing violent was experienced. Thercaiter the
plane tlzidded against a hard surface. The plane
came to o halt immedlately after the secons touch
downl described by him as thudding. At the tine
of the second touch down hils fore-head hit +the

front seat. Immediately he removed the seat

belts and he was afraid of the explosion and

came out of the plane. ‘hen he was unning away
from the vlane after gstting out of 1% nhe v
looking dack towards the pPlane. According to

him fire fighting operation had not started at
that time. The experience of first touch dewn
was similar» to his expsriences of landings

when he went to Mangalore.

(vi) Mr. E.s.Sridhaz is another passzager

(Wiitness No.7). He ig » Trezquent traveller ix

1

air. On tha previous day ne went to Ahewmadabad
and then returned %o Bombzy, According te him
the take off at Bombay +¥» RBangalore was = narmal
take off., The flight was rormal and cnly at one
noint there was some turtulance. Before ine
first touch down he felt that the plane wa

coming down fast. The Tirst touch down was =2
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mild one and he thought that the plane 1anded
on the runway. Thereafter there was soOume
movemen’ before the secend touch down. At

the time of the second impact he fell frward,
the scab belt snapped nd he thereafter went

on his fzet when the plane finally stopped at
the time of the third impact. This witness
said that ke lost his three teeth and sustained
some injury on the right leg. He saw the resr
door exit open gnd he simply ren out. As he
lost tls spectacles hls vision was slightl: Alm
though he saw yellow flgmes from the front

portion.

(vii) In the courrse of the enquiry certain
cuestions arose agbout the nature of the wvarious
touch dswuns. It has come out that geituslly
there wr2re 3 impacts after the first touch down.
After the first touch down the plane had iolled
for g:out 82 feet on the Golf Course zid siightly
went uvp into the glr znd moved forward for about
234 feet and then cgme down negr the i7th hole

of tu2 Golf Course. &arllier st the Time of

3

@aEs

b

tour 1 ¢own only two gezis touched the ground,

1 4=

t the 17th green threz gesrs were Sn the ground.

o

The »l e was on its maln wheels for ghout 302 feet.

The rizat engine grazed the ground for atoutb

40 feet, znd impactcd against the embankaent,

The =a:d embankmenti is zgbout 12 feex

naights | After thig dmpact egainst the enlonlment

[t 0%
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the twC engines @t separated from the pime.
The routatum of the plane took it furither in
the air and ultimately it landed on the narshy

lend just agbout 135 feet from the houndsry

well ¢f the airport.
2.3: The duration of the aircraft on ground

during first touch down is estimated as 0.42
second (0,418 second) end the short flight
during the bounce ig inferred as 1.i%4 seconds
at an average ground speed of 116 kmots., Severe
decelargtion must have tglten place betwser the
second touch down gd the impact wviith ithe

embagnlaent .

2.4: INJURIES TO pPFRSONS:

INJURIES _CREW PASSENGERS  QTHBRS  TOTAL
Fatal 4 88 * nil 92
Serious 1 21 nili 22
Minor/None 2 30 nil 32
Total 7 139 nil 146

* Two passengers of these 88 succumied to their

1

uries in bospital.
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2.5 DAMAGE TO A CRCRAFT:

The alircraft ivas destroyed as a raesult of

impact with grounu and subsequent fire.

2.6 OTHER DAMAGES:

One cow was killed in the final rest area
of the aircraft. 4 small porticn of the golf
club fencing was damaged due to impact with

alreraft.

5.7 CRFY PERSONN' INFORMATION:

The crew cons:zted of ﬁwo pilots and five
cabin attendents. FIoth the pllots were properly
-qualified and licerced to oﬁerate this flight
in accordance with the stipulationsg laid down
by the DGCA, India under the'IndianAircraft
Ruies 1©37. All the cabin crew had been trained

and yere competent to undertake this flight,

2.8.1 PILOT IN COMMAND:

44 year old Capt.S.S.Copujkar was an .
IncGion natidnal.holding ALTP licencs Ko.854
issaed on 7,7.1973,  He was employed as a piiot
in Indian Airlines diring the year 1969, From
1971 to 1981 he fiew :he HS 748 as a co-pilioct
and iater as a captgln. He obtained a Boeing
737 co-pllot rating on 1.8,1981, and = pilotk
in command rating on 24.2.1983. Aftér satis-
factory completion of convérsion training on

—oda

=
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Alrbus A-3 alreraft at Aeroformation, Toulonse,
France, he was grarnted co-vilot rating on
4.8.1989, He was granted a pilet in commang
rating on A-320 cn-5,9,198¢, CaptoSQS.GOpujkar’

-

12d total flying experience of 1034C lrirg, of

—~

wiilch 7176 hrs. were as pilot in commgnd. In
the A-320 he had 43 hrs. as co-pilot =ng 212
hrs. as Pilot in Command t11l the da%e of the
accident. He had flown 4:20 hrs. in the past R
24 hours, 16:50 hrs. in the past 7 days and

56-15 hrs. in the past 20 days,

Since his first medicsal exeminagtion in
October 1968, for the issue of Commereial
Pilots Licence he has been contirmously fit
to ily in all his subsequent medicai exaning~
tiors. The last medical @xamination was done

at IAM, Bangalore on 5.10.198¢9,

He was anproved and released to fly as
ehzek pilot on A-a3sh aircraft on 27,11,16809,
He had no earlier aceident record. He was
involved in a taxying incident in a HS 748 on
18,1979, at Coechin but he was not found
blameworthy. Prpiop to his conversion Training
on 4£-320 he had been approved as a flight in-
strictor on Boeing 737 alreraft. Iavestigation
of hlg activities on the.previoug day dld not

revsal anything abnormal.
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On this flight he wes carrying out the

duties of both co-pilot and checlk plliot,

2.8.2 PILOT IN COMMAND UNDER SUPFRVISTGN:

46 year old Capt.C.A. Fernandesz wes an
Indian holding ALTP licence No.$55 %ci:ed on
31.20,1977. He Joined Indian Aizlires
as u pilot, He flew HS 748 as co-pilos and
captain till 1983, s obtained Go=pilot rating
on Zoeing 737 on 2.7.1983 and Pilst in Comnand
rating on 12,10.1984. After sa Clefactony
completion of ground/simulator trsiningz at
Aeroformation, Toulcuse, and the required

,

flight checks in India, he was gransed a co-

pilot rating on Airbus A-320 airerat: on 19.12,89,

He hed a total flying experience of 9307 hrs.out
of which 5175 hrs. were as Pilot in Co omtiand .

On the date of the accident he hadg &3 hrs es
co-riiot on A-320. He had not flour during

the past 24 hrs. He had 11:5 hrs, in the past
7 doys and 52330 hrge in the past 20 days. His
firsz% medical for igssue of Comr mmercisl Pilot' g
Licetce was in July 1967 and was geaaTrine ont
hig medical examinations at regulay intervals,
In Pebruary 1 985, he was found %o have an ECG
abnormality and was declared temporarily medi~
caily unfit. After veview at the Aixforee
Central Medical Establishment, New Delhi, in
March 1985 he was declared fit and he¢ continued
to remain fit. His last medical 2yeminziion
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was on 28,3.1989 at IAM, Bangalore. He vas

i

not involved in any accident or incident

eariier.

While granting type endorsement on A-320,
the DGCA had advised Indian Airlines that
Capt.Fernandez' s performance be positively

nonitcored in -

a) operation of FMGS
b) single engine handling and procedures

¢) single engine non-precision approach

which required improvement and reporis on his
perZormance in these areas to be specifically
raised. These shall be taken inio conglderation
at the time of issue of PIC rating to Capt.

Fernzndez.

This advisory had been issued based on hi

ov

1y

rall performancs daring his training a%
Toulouse. DGCA had also advised that the naxiy
six monthly profeciency check of Capt.Fernandesz

v,

are to be endorsed in DeCA Headgquartaers oniyv.

Indian Airlines had Intimated the DGECA that
the performance of CapteFernandez in o operating
FMGS will be monitored when he ywas wzdergoing
Pilet in Command reouie checks and the remaining

recommendations would he acted upen duving his

next XB/LR cheek after commissioning of the
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the 4~320 simalator.

Investigation of hils activities ecn the

previcviug day did not reveal anything sztneoimal.

2.9.,1 AJRCRAFT TNFORMATION:

The Airbus A-3580-£3l, bearing Indian
Reglgsthration VI-FPN was manufactured by Alrbus
Industrie and rolled out from their plant at
Tovlouse, France during the fourth quarter of

9

1¢89. The mamufacturer's serial nunkesr 123

5

079. After acceptance by Indian Airiines <the
alrcraft arrived in Indila on 24.12,1889 with
an export certificate of airworthiness

No.15279 of 22.12.1989 issued by the DGAC,
France. A certificate of alrworthiness
N0.1945 was issued on £6.12.1989 by the DGCE
India. It was valid upto 21.12.1990. & certi-

ficate of registration No.2447 was also issved
on 26.12,1989 assigning the reglstraticn mark-

ings as VT~-5PH,

Airvus A-320 is a rarrow body, sinrle
aisle, subsonic jet transport airecrafi. The
fuselagec is pressurlsed throughout gxcent nose
cone, ail cone, landing gear bays and zip-
conditioning compartment. All aircrati and
system controls for the conduct of the flight
are arranged in such a manner that the crew
posltians are forward facing and both crew
membary ¢an monitor instruments and systems.
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In the Tndian Adirlinez configuration ths

oy

alrcraft can carry 168 passengers in 28 mows,

P

each row having 6 sezts. The seats are 3

(&)
i3

elther side with a central aisle.

i3

The flight deck of the alrcraft ig desig-
g

nated foxr two pllot cperation. The alrcrafd
uses a new technology Fly By Wire flight con-
trols operated by sidestick controls replacling
the conventional contzol columns. I% has six
large cathode ray tube (CRT) displays replacing
the conventional instruments. This ie known

as FElectronic Instrument System which 1z givided

into twe parts namely E (Elactronic ¥light

Instrmeant 3ystem) and ECAM (Electronic Cocntral-

e
(o)
P
i

pizeraft Monitor). The EFIS hss two CRT's

L.

each 1n “ront of the pilots and displays mainly

H
I..._J
Fle
m
)
=
(4n
(o
fe
L)
»
|
o

sters and navigation data on

,.,
o
Do
by
o

PFD (Primary Flight Die¢play) and the ND {Navi-
satlon Digplay). The ECAM utilises two RS
one below the other on the cenitre instrument
panel known as Engine/Warning display and System

display. The displays on these are engine

primary indications, fuel aquantity ingis ations,
flavs and slats vosition indications, warning
and caution alerts, memo messages, airerafi
systems synoptic dlagrams, status messages,

flight cata ete.

The #1lizht management and guidance [y s nems



4

(FHC8Y s a pilot interactive sygten whieh

provides autopilot control, flight direcior

commands, auto thrust control, rudder commandgs

flight envelope computations, navigatioa, nav

radlo auto tuning, performance optimiszition

= .

nd information display management. Th

(u

alreraft Is provided with Full Authority
Digital Electronlec Engine Control (FADEC
which provides a full range of engine control

and recelves its commands from FMGS.

The Fly By Wire flight system controls

LY

the primary and secondary control suwvrisces.
The ciewv inputs through the sidestick eontrols
are recelved and procsssed by varicus comout ers

vhich in turn give commands %to hvérauilc achu-

ators for related ilight control moveunents.

The airplane was powered by two V~2500

4l engines manufactured by Internaticnal Aero-
engines. These are high bypass turbofan engines
developing a sea level statle thrust of 25000
lbs. The manufacturers serial mumbers of the
engines were V-0021 installed in the No.d
position and V-0040 installed in the No. 2 posi-
tion. ®h the glare shield panel centrally
positioned there is the 'FWI. It provides short
term interface between MMGC (Flight Management

and Guldance Computer) and erew allowina:

a) Mmgagement of auto pilot, flight
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director and auto thrust systens.
b) Selection of required guldance modes
¢) Manual selection of flight pavameiasyrs
such as gpeecd/Mach, Headlng/Traclk,
sltitude or vertical speed/fliglit
rath angle.
Most actions on the FAU lead to amn inmediate
change in the guidalice or controi cf the

alreraft.

2.9.2 POWER PLANT:

The aircraft is fitted with two Inter—
national Lero Engine TAE V-2500 high bypasg
ratlo (5.44:1) turbo fan engines rated at
25000 1lbs. take off thirust at sea level and
flat rated to ISA + 15°C. The aircrafi is
equipped with a FADEC (Full Authority bDilgital
Electronic HEngine Control) sysbtem which pro-
vides gas generator control, engine limi:
protection, power management, automatic engine
starting, flight deck indication data, thrusth
reverser control and feed back and achs ne a
propulsion data multiplexer making enginz data

avallable for conditlon monitoring.

inglne thrust control is provided by
FADEC. Thrust selection is achieved by meansg
of the thrust lever in manual mode cr the MGS
in auto thrust mode to maintain a given speed
or redired thrust ssbting.
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HAMUAL MODE:

In this mode engine is controlied by the
posicion of the corresponding thrast laver

(throttle), provided suto thrust fneticn iz

not erizaged or engaged but not z ctive (thrus

tf‘

lever ot in ATS operating range and ulpha

floor protection not activated),

Iz the automatic wode thrust is coumputed
by FMGC and dis limited to the value cc TreSnonc-
7
{

position

i3

G')

Ing to the thrust lever sxreent 17
alvha-iioor mode is activated). ‘frne thivst
lever ¢oes not move Iin accordanece witiz 4ha

hrast produced under the commrand Qi EHET,

Ato shiust mode can ve eng raged (provided =%
least cite Flight Divector ic Jo i
1) manually, by pressing the autc thiust
paush mtton vn ™I on ground wiigh engine
stopped or In light when above 43 feat

radio altitude,
ii; when the pilok initiates a takawafl or

~

go-around, OR
i1%) if there i35 an alvha-floor detaciion
after 1ift off and down to 100 fTeet

radio altituds on landing,

Auto iisist is activz when the mode ig engaged
and Lt8iigt lever 1g 3et betweer IDIE and MGT/
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FLX (¥a:, continuous thiust/flexible talke of Ty
position. Vhen the active auto thrusgt function
is disengaged while the thrust lever ic in
MCT/FLX or CL (climb) position, the thrust of
both engines is frozen a% the value deoiined
before arto thrust disengagement. Manual
thrust control is recovered by selectinrz a
position of the thrust lever different fiom
the present position. In that case the new
PR (Eagine Pressure Ratio) given by ths

thrust lever position i¢ reached SMOLTLL Y.

ALPHA FLOOR AND AUTO THEUYST:

Fas

I the particular case of Alpha flcow
detectlon, the max.. take off thrust %3 auto-
matically.selected irresvective of thg position
of the thrust lever. Alpha floor function

becomes active when:

angle of attack iz more than 9.5° in confligs O,

o

()]
o
123
4
o
G
=
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o
o
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n

angle of attack is more than 1
Z oF 38

cx

argie of attack is more than 14,5° :n conflg,
o

L% is also active wien sidestlcek 1z no e
than 14° noge up and iy pitch attituds is graater
than 25° or 1f angle of aliack protection iy
active. Alpha floor function is inhilbiied
100 feay radio altitude. During the couvse of
inquiry; Alrbug Industrie bave evalualed znd infomed
the CGourt that g4 delay of 0.8 to 1.9 s8ednds could
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2.9:3 PARTIQLAR ALRCRAFT: VT-TIPN

Airbus A-320 ~ 231 alrcrafi bearing
S1.10. 072 was assembled/manufactured ab
Touletize plant of M/s.Alrbus Industrie,
Blegniecy France. Both engines were imstalled
on 3,85.1989. The aircraft completed & hours
35 mirgites flight hours and made 7 landings
between 12.2.1989 and 22.12.1989 in France,
Exporé Certificate of Alrworthiness i0.15370
was lssued in respect of this alrcrafi on
22.12.198¢ by DGAC/Bureau Veritas of TFrance.

On the strength of the export certificate

of airworthiness (C of 4) Director Generzl

of Civil Aviation, India, also issued on

short verm C of R (Certlficate of Registration)
assigning registration No.VT-EPN %o {thls aip-
crafi and short term C of A which was walid
from £2.12.1989 to 22.12.1990 to ensbls the
alrerass to fly to India under Indian @z istra-
tion e:id with Indian C of A. A1l She require-
ments of CAR (Civil Airworthiness Requilrzments)
Serieg 'F' Part IV Issue II were followed in
this regard including certificatdon oFf ¥lieht
Release at Toulouss by duly approved Indian
4irlines AME (Airecraft Maintenance Ingineer)

prior %o the flight.

The aircraft arrived in Indla cn 24,12,1¢8¢,
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After thorough checlks the full term C v R
No, 244/ and full term C of A No.1941 wore
issued by the nirector General of Civii
Aviation on 26,12.1989 classifying the wir-
eraft in the normal category for Public
transport for carrlage of passengers, mall

and gocds. The C of A was valid upto 21.3i2.192S0.

r

».:

he alrecraft was maintained in accordance
with msintenance programme drawn up on the

basls ¢f recommendaticns of the manufacWirers
and‘experience of the operator and approved by
the Director General of Civil Aviatlon. As per
this vrogramme the maintenance schedules spprovad

are ag follows:

Seitedul e Inspection Periodicity

1. Preflight check - To be pe

rfor
every fligh

Lo

V]

o Daily check -~ To be carrled out during
: nignt halt ox lay-over
veriod not exceeding 36
hours elapsad time.

every 75 fxight nours
or 8 cilender dev
whichever 12 eaxl

3. Veeiliy check « To be accomplishad at

4e '4' Check (Flight To be perfeormad
Relezse Certifica- 300 fllghﬂ hours
tion) 40 days elapsed tim
whichever 1s sarlie

" e e e b v e i e -
- s e e e o m  hs e AN LT SR e = s T S s s M R A3 D MO =5 s AN mE WO S TS e b £

Liss of the abové checks carried en ihils
alrcrait and hours dcne by the ailrerafi since
last stich check are as follows:
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3 Hours done since the
Last check on VI-fAPN check till the time
of acclident.

- e e - e arp e AN AT AN OB Sy W B eup SN Wi I CH Wi ST R WO D Lo > sy S s ) an M b A3 A3 N e 3 Y SN AT A% WP WS ap £l

1. 'A' Check done on 31.1.90
at Delhi, at airfrane
houirs 277:55 and Fliight 99: 4) FH{Fiighi
Eelease Certificate issu- Hours)
ed valid t111 11.3.1990/

577556 .

2. Weekly check done on
7.92.,50 at Bombay atb 4
297:30 FH valid 11l
15, £2.80/402: 30 FH

n)
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Bonmbay on 13.2.20 &b 03: 28
236682 55 FH valig i
night halt on 14.2.

4. Preflight check done at
Bombay on 14,2.20, &t @iz g8 ¥
IEB: S5 FH

The aircraft .did not exceed the flight
hours or elapsed time limit of any of the approved

ma int enance schedulese

i

"ae aircraft completed total Alrframs hours

370: 32 TH and 202 landings.

Since the aireraft was pressed into service
on 97.12,16890 +$111 the accldent occured {80 days)

following defects were reported:

1} Ilap system:- "Wing tip brake fauli®
was veported 15 times in 10 days. Howe
rver, the snag was not confimmed oa 10 -

accasions. (.B. (Circult breasltar:
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2)

3)

recycling, canncn plugs cleaning or
allowing sufficient cooling time and
rasetting rectified the defect which
wis last revorted on 13.2,1990,

aec - 1 fault was reported 11 times

in 7 days. This snag was not confirmed
on 3 occasions. Comruter was re-racked
cnce and C.B. was recycled 7 times to
cure the defect. After C.B. recycling
on $.2.1920 the snag got cured cf its
OWile

Aiag - 2 fault was reported 6 times in
3 days. The defect was not confirtimsd

one2 and C.eB. was xecycled on 4 ggoa=

( e
1921
ot
o
i
{991
°

on 13.2.1€20, however; the

Flac - 2 was replsced.

3efore operating the 111-fated flight 1C-605

(Bombay-Darigalore) on 14.2.1990 there were two

reported defects on completion of the earlier

flights

a)

b)

1¢-662/670 (Bombay-Coa-Bombay) Viz,,

"Redn repellant in yellow band” which
w=s rectified by replacing rain repe-

1iznt can.

"First Officer seat lumber veriical
adjustment un~-serviceable" whica was
being carried forward since 11.2,50

ané was also carrled forward during
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ilight IC-€05. CiR (Civil Alrwerihi-

rireS Requirement) Serles "B *Parg I

+L35Ue

III Permits carrying forwazd of

sitch defects, which do not affeci

cafety of Alrworthiness of airewa

i
L)
<

Eniy

and as such not included in the MEL

Minimum Equipment List)

2.%e4 THYL FNGINES:

The details of IAR V-2500-41 engines Iin.

stalled on VT=-FPN are as follows:

TS s e e o e ot WU Gt T e e

—_._.--.-.-_—._-—....,.--.-._.—-.._..-—--.....-.~.-\q_.....u-.-,-.._._

Engine nosition Hoe.1(left) ic. 2l pipht)
Serisl Number V-0021 V-0o40
Hours (one since newy  306:33 Y 39¢:31a 74
Cycles done since 318 359

nNew

Date of Installation 3.8.1282 365,180

Date oi Overhaul N/A NS

Date 21 Manufacture Jan.1S89 Feb, 188¢.

The engines were also maintained as ver

arpproved maintenance schedules by approved AME,

There was 1o

repetitive detect reported cn the

engines. ifo mandatory inspection was cutsiend-

ing on the engines or asscoiated systeus.

None of

the componenis of Airframe ai.d

engines exceeded its stipulated Y L W

aireraft weg

e ad

alrworthy and its Certificate ot
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Alrworchiness was valid upto 21.12,1920,

2.%e¢5 WHEIGHT AND BALANCE:

Iz the Indlan Airxlines configuraticn

ct

he passcager cabin had 168 passenger soais
as indicated earlier. There are five calbin
crew seats in the cabin, three of which ave
near the aft entry doors and two are nesy»

the forward entry doors. The flight deck

[us
&
6

two pillo®'s seats, one observer seat and
another occupant's seat. During the subject
flight the aircraft was carrying 2 pilots,

5 cabin crew and 132 pasgsengers which include
4 infante, As per the Load and Trim sheat
the take off weight oi the aircraft at Bonvay

was 61470 kgs. Computed CG position wag 28.6

d

74
%

of MAC. The take off fuel was 6950 kgz. HAstie

mated tyip fuel was 3390 kgs. Hstimated land

welght wes 58080 kgs. The take off wsight,

.
':‘\"I
ing

the landing weight and the computed CG ware all

well witkin the operational limits of the aire

craft. The load details are:

‘1. Operating empiy welght e 42,684

2. rantry load vo (¥ DO

B o T

3. Dry. operating welght e 43,164

4. Total traffic load
(baggage, Mail & Cargo
1851 kgs.and passenger
A505 kgs.) (+) 11,38

L

\)\

-
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kgs,
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Es Zero fuel wt.for the

flight oo 54,520 kgse

6. Take off fusl oo("') 69950 kgse
. -
7. Take of weight i 8L 470 kg s
&. Trip fuel eo(=) 3,390 Kgs.
9o Landing weight o 589080 kgS.
Note:

a) Max.zero fuel wt. s 60,500 kgso

t) Dry operating wét.for
the flight e e ("‘) 4:3916‘4 kgSB

¢) Allowable traffic load .. 17,356 kgso.

d) Actual traffic load eef=) 11,385 kgs.

Traffic underload lé 2,980 kgso.

2.10 MEIFOROLOGICAL INFORMATION:

At the time of the accldent, the prevailing
weather at Bangalore was good. The Bangalore
met. reports for 12:30, 13:00 and 13:30 hrg,IST
were ag glven below:

TRSN O SS TRm ST UI LM S ey TR am T T em w50 T e s o f ) S8 w9 TP ey S Gn G0 S0 o0 e WP M0 G Gt S Gm wM SAP e af =0 S

Time 1230 (0700 UTC ) 1300 (0730 UTC y1330 (08OCU TG

Surface Wind 140/05 Kts. Var/05 Kis Var/04 Kits,

Visibility 10 kms, 10 kmse. 10 kms.

Clouds 2/8 2000 ft. 3/8 2000 ft. 3/8 2000 ft.°

Temperature 28°C 8°C 29°C

Dew Point  15°C 14°¢ 149¢

QNH 1017 HPA 1016 HP4j 10i€ HPA
(30.03%) (30.C0M) (22.00m)




QF A 014 HPA 914 HPA 913 Ha

(26,59") {26.29") (26.5G%)
Trend No &ig No Sig No ¢ig

The met reports indicated the existence of
falr wzather conditions at the time of the acel-
dent. Yo significant changes in the wecatlier had
been anticipated between 12:30 and 13:30 hrs.
The Barigalore Control tower had indicated the
prevailing surface wind as 120/05 kts. 2% the
time of issuing a clesrance to land based@ on the

display in the control tower.

Tr.e NNH which has been conveyed t¢ the alr-
craft was 1017 HPA. Though ANH had changaed %o
1016 at 13:00 hrs.IST the report may not have
reached the tower controller by the timas of the
crash, The one HPA change 1< not considered

significant in respect of this ecrash.

Geod visibility had been confirmed by the
pilot of IC~€05 by reporiting R/W in sight =t a

Jistancs of 7 nautica. miles.

2,11 ATDS TO NAVIGATION:

Bangalore airfield is served by a Non-
Directicnzl Beacon (NDB), a VHF Omni Range {VOR)
and a Distance Measuring Equipment (DME). There
were no ¥nown navigational aid difficultiass,
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Instrument Lending System (ILS) nad not

been installed at Bangalore airfield.

/W 09 at Bangalore 1s served with a
threc bar visual approaen slope indicetor

(VASI) lights. It was reported 4o bs gervic-

?

able on the day of the accident. VAigT lights

-~

ad last been caliberated on 20.,10.1553

oy

ct

hevcafter they were checked at irreguliar

S

intervals. It was last checked oi 17.12,1989%
and found satisfaciory. The serviceability
check of the lights had been caryied cut-on
14,2,1990 at 0900 hrg.ISTy they had beeu found

servicaable.

Approach radar is installed at Bangalore
which provides navigational assigtance fic air-
craft during deparftures and arrivals and as an
aid %o provide air traffic services. A4pproach
radar had given assistance to IC-605 until 7
niles from runway 09 for carrylng out a direct
appreach on R/W 09. As IC-605 had the R/W in

3

sight, approach radar service was Uerminsz

e i)
Q.

b
+
s

There was no navigational difficuliiss

s

4P erd

=

ed by 1C-605.

2.12 (CHMUNICATIONS:

Aiere - WweTe no Xnown diffienlties 4i%h

comnuilZcation equipment or facilitles exzperienced

by IC-E05,
45
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A% Bangalore ATS {Alr Trafflc Serwicas)
Istabllishment, a 45 czhannel recorder is zwail-
able for recording various communicziions

chamnels, However only two channels nanely

...,,
25k
et
-
™

193:.5 TWR freg.) and 122.7 Hhz (4
freq.) were recorded. Even the tims sipgn:
had net been recorded. Hence it was nosd

possible o establish the exact timing of

ion on TWR and APP chammels witn

alreraft TC-605. Howsver the transeript with
ne avuroximate co-relation with CVR/DFELH has
been ugsd for investigation by the Insvectow

P e SN K K sy ey e
of Accidants in his reports

{E INFORM/ TLON:

el e

Bangalore alrport is in the ecity of Banecage

o

el

lere in the state of Karnataka and is

administrative control of Hindustan Aercnautics
Limited (HAL). The co~ordinates of the a@ro-
drome reifsrence point ape 12°57' 03,506 ¥

and 77°3%' 56.858" E, The elevation of the

AP ig 8934 feot., The glrfleld has o singl
RO 09/E7 which is 10850 feet long and o005
feet widw, The R/YW hag a eonside

in the wpiddle. The ma:

2 ST Gl

”~ "f / < - e 5 Forad ——
R/W are Q83 /268 . The levdatlion orf wAYW o8
threshold is 9972 feet. The decliared disiancos

of TORA, ASDA and LDA o= R/W 0% and R/YW 27 are
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10880 feet. TODA foi R/ 09 is 1128) seet
and R/W 27 is 11480 feet. There arve no
obstructlons in the approach and talke crf
arees. All other operationally significant
obstructions are lighted and marked. The
R/W is marked with R/W threshold, toucadown,
centreline and R/W side 1line markings, The
taxiways leading to the R/W have cenire

line markings and taxi holding position
markings. There are three wind direction
indicators, two lighted indlcators at either
end of the R/W and one unlighted indicator
at the signal area. There is an aerogroms
beaccn flashing white and grecn atl 2 {lashasg

per mlmite.

Yhe airfield is used by both civii eng

military airerafts and an arrestox tarriey

i1

1s raised when reqiired, at which time the
TORA and TODA for the R/W in use will reduce
to 10000 feet. The alrfield boundary wall
1s & féet high and rung across the auvprcach
path of R/W 02 at 1085 feet ahead of the R/
threshold. The North South boundary wail
across the aporoach path of R/W 0% wuins at
right angles towards the east, outsids the
right hand corner of the basic strip. There

gl

(7]

a gate made of steel grills at this corner

=

Uch opens southwards and 1s nommally Xkept

locked. Thers is an approach roed which rns
47




parall«l to R/W ' 09/27 cn the south side.
At aprroximately the middle pertion of the

R/ touards the south of the

drome control tower and the f

located from where azccess to

road and the R/W are available

— o

slightly ralsed portion in th
from the tower building to th
which ig called the ramp from
and departing aircrafte could

clear weather.

Beyond R/W 09 threshold «
road, is a mump which is appro:

high. The road passing over t

properly paved and is very rov

gr

steep gradient up and dovi.

mnmp is the channel for the az

cable.,
mentionad
eross the

at a very slow speed.

Bangalore airport meets 4

VII requirements in respcct of

services.

and onegc

lance under the eontrol of sen

KA N
fa

)
(=%

aerodrome

foda

which is at d T

48
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U

This approach wocad les
above and any vehicl

mmp should traverse

There are two crash

rapld intervention veh

R/W, the asro-
ire station are

this approach

There is a

road leading

e apPproach road

where arvlving

be seen in-

m this approach
ximately 3 feet
the hump is not
1gh and has =a
ndernsath the

"3"1';
S

rrestor ba ar

ds to the gate

e which hasg ¢

&

this portion

he ICAO category
" fire and rescue

end

e

fire ers
An ambu-
ior manager,

2

ent locatiocn and




is used in case of emergencies. HAL has

three other fire stations at different
locations and they have two crash fire tenders
and one water tender in total. They would
also be pressed intc service in case of an
emergency. The type of foam used in the

crash fire tenders is aqueous film forming

(flouro protein) foam.

ferodrome fire station has an overihead
water tank of 5000 gallons capacity for #111-
ing the crash fire tenders by gravity feed.
There are three static water tanks one &%
each ena of the R/W and one at the middle
- with 180CO gallons capacity each. Communi-.
cation between the tower and the aercdrome
fire station are by an internzl HAL telephone
link. There is no crash siren but the tower
indicates flying operations requiring pre-
paredness of fire erew by audio visual signals
below:
1) Flying in progress : Amber light dig-
played on both side walls of fire
station.

2) Declared emergency : Amber ligh$ and
buzzer.

3) Aircraft accident/fire : Red light
and bell.
There is rno RT communication facllity between
the tower and fire fighting vehicles. A portable
radio transmitter is available for communication

between tower and aerodrome fire station but was
: ' 49




not serviceable on the dzy of

W/henever alrcraft movement is e:m

or is in progress, tower indi

by switching ON the amber light.

fire tender is started and is
ness with full erew on koard.
alreraft reports an emergency
by amber light and buzzer and

-
L

ing vshicles are requi
positicn and they would proce

-

aircraft as required. In cas
red light =znd crash
1 fire filghting
out immediately. The
used for further Information

accigdent.

2,14 ILIGHT RECORDERS:

2.14,%

rates

d to move to

the cecliens,

~ Je -
CCLE

o
Ui S

One

=
-

-

el

equipnment are turned

COCKPIT VOICGE RECORDER (CVR):

T

Ihe aircraft was eguipp

Cockpit Volce Recorder model &

wvas found in a good condition

ood condition and

pe

ct

ance of abhout e

50

rd witar o

The CVR installed in tae %o

from the erase head.

1004,

331

<

DGCA.

rash

about the fire/

tatus

walklie talkie has %o be

The tepe



was then played on the Racal Instrumsnt Tape
Recorder and a copy of the original tape was
simultaneously prepared in all ths 4 channels.
The recording on the CVR was good and a trans-

cript was prepared from the taped copy.

2.14.2 DIGITAL FLIGHT DATA RECORDFE (DFDR):

A Fairchild DFDR model 17M 800 251, serial
No.37¢8 was installed in the tail section of the

alrecraft. It was recovered in & gecd condition

with no damage.

Sri H.S.Khola, the then acting DGCA, heading
a team of two other members carried the DFDR to
the Canadian Aviation Safety Board (CASB), Ottawa
The magnetic tape was removed from the DFDR and
was cut before the record head in order that
the physical end of the tape represented the
end of the data. A detalled DFDR readout of
approximately the last 5 mimites of the TEight
wes prepared. A full flight DFDR data for the
flight.from Bombay upto the time of acceident
with a few selected parameters was also pre=

parced bty the CAsB.

2.15 WRICKAGE AND IMPAGT INFORMATIONS

2.15,1 GROUND l.:RKSs

The aircraft initially contacted the ground
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or. ivs main wheels in the golf ccurse wvhiech
lies in the apprcach funnel of R/W 03, The
first touch down point is apout 23500 fesd
from the beginning of the R/W anc slightly
to Uae right of the extended centrpe line.
The alvecraft after rolling about 80 feei on
the nain wheels, went up into the air and
remsined in the air for about 234 feet. Small
trees in the way of the aircraft were it by
landing gears and engines. Alrecrafs: again
hit the ground on tha slightly rising 17%h
green of the golf course on practicaily all
thred gears creating desep furrows. Iven the
central bottom pawst of the bogey bezm on which
the Zour wheels of cach main landing geais axre
fitied,lef't considerable indentatiorn between
the tyre furrows. The left main gear marks
wo = ‘rved for a distance of 102 fest app ro-
ximately. On the raised ground ahead of the
rigat hand main gear the right engine covwling
grazned the ground foir about 40 feets Possipiy
bacause of the support affordaed by the right hang
ergine nacelle the right main geg= rheel
marke and the nose gear wheel maxlks were
shorter in length than the left main gear
marks. The nose gear marks were for a distance

of 30 feet only. The aireraft %hzn golli

ja
@
0

(

wlth 2 trapezeidal ecubankment wixich forms the
botndary of the gelf course. This eabankment
15 approximately 12 feet high witn a base
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width of 70 feet. There were goilg cuca~
lyptus trees over the embankment about 15 fee
in height by comparison o othe» sracs wiich
are existing outside thils area. The lowver
part of the fuselage wabbed over thz Smbenl-
ment and the engines and the gear directly
impacted the embaiiment. Trees on the ambani-

ment were cut off by the wings as de z2iver:

Z &L~

C\"

i

o

moved forward. Ths englnes got detached from
the wings and fell =head of the embaulkmente
The right engine f2ll into the nullzah and the
left engine fell on to the road aftexr the
millah, All three landing gears broie &3 a
result of the impact. The alreraft fuselage
with the bottom poriion severely darzged and
broken landing geers hopped over the mellan
and it impacted the ground approximmitaly 280
feet on the other side of the embanlciente.

During this hop of the aircraft the variou

A

1

4}

broken and disintegrated componerntis of Lhe
aireraft fell down and lay scattered all cver
the ground between the road and itz final

resting

1=t

vlace. Alrevalh skided, ongliis beldy
for about 170 feet before coming feer e A" fanal
stop with the forward end of the ailrcralt

about 150 feet short of the boundary e L s0d

the airfield.

20].502 YJ }\C‘r A(TJ.) DI‘ "’ L':;g

The main wreckame of the aircrart at the
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final rest position was about 150 feet shors
of the west side boundary wall of the Bangalore
alrporé, The scatter of wreckage is rmainly
confined between the embanlment and the final
rest position of the aircraft. Wreckaze trail
extends to about 500 feet behind the msin body

of the aircraft.

Engines 1 and 2 which separated from %the
wing after impact with the embankment fell in
the muilah and the road respectively. Beth the
nallah and the foad run adjacent ta the embank-
ment which forms the boundary to the Karnataka
Golf Club, The pylon of the No.l engine was
still attached to the engine. However the
pylon cf the No.2 engine had separated from its
attachmeiuts to the engine but 1t contimied to
cling on to it. Both the enginss had disinie-
grated into three major portions namely Tan
casing, Booster stages along with portion of
fan bledes and the reraining part of the englne,
Fan casings of both the engines caught £ire
after brezking away from the engines as the oil
and fuel system units are installed on the Fan

casings.

Main and nose landing gear stracture
sheared from their atitachments and were dragged
forward along with the airernft. Some portlon
of these evomponents fell in the trail of the
wreckagee Bogey beam of both the main under-
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undercarriages along with the supportilng
structure suffered extensive damage., Nosc

vheel stiut and 1its supporting structure

fars
s

(o

<«
pel

e

N

ntegrated. The wings remained attached
to the fuselage. Extended slats and flaps
on both the wings suffered damage due %o impact

with the trees on the embankment .

Scatter behind the alrcraft inecluded the
broken surfaces of rigkt hand elevator, portions
of right hand flap surfaces and parts of stmuecture
of the front fuselage. Some of the uniits of the
electronic equipment bay were also scattered.
These included a number of computer units which

suffered extensive damage,

Lower portion of front fuselage ahead o?f
wings was severely damaged by impact with the
embankment. Rear fuselage behind the wings
nowever remained in shane till the fire caused
severe damage. On the right hand wing there
are ruviures and openings on the front and rear
Svar near the root end Tzom where the fuel lecgked
suntorting the fire. There i3 evidence of the
wing being on fire at the wing root ares and for-
wars and aft spars area. TForward spar buckle
R

ward of slat track Mo.l and 83108 e G |

C
b=
®

ir the Dorward spar just outboard of slzt trgek

[S9)

=)
® ?An’

alté scpar ticlle on the rear Spear with

~

wed broken and forced outwards, nay give

0
"J
2\
5]
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the indication of a post crash explosion inside
the tank. The left wing damage is macii less
than the right wing. Main landing gear separa-
tion has caused damage to rear spaxr which appear-
ed to be more severe. Upper Spar boom 1z ex-
posed and cracked. Fuel may have split:due %o
the damage caused. However approximately 200
litres of fuel was retrieved from the left wing
tank, The forward wall and approximately 30%
of the forward tank roof of the cent re tank was
completely destroyed by the intense fireo‘ The
aft wall was fully intact with fuel valves ete.,
fully in place. Flaps of right wingﬁgﬁﬁpletely
destréyed and on the left wing only 7 feet of
outboard flaps were left. Slats were also badly
destroyed on the right wing and on the left wing

the slasts damage was comparatively lesse

Seats, cabin {loor galley equipment and the
front fuselage forward of the wing root were
totally consumed by flre. Few partially burnt
and demaged vortions of the fuselage containing
forward doors and forward -cargo hold doors were
left, Also the right hand half of the cockplt
shell was remaining with the front and side
wind shields in position. Though therse was some
burn damage to the wind shields, the outer skin
of the fuselage surrounding the wind shields did
not show any evidence of wrinkling, eruupling

cracks etc., particularly around the wight hand
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gliding window. Even ci tha inside, the ki
sliding windaow framework was flrmly intact with
minimwal busn damageo The window handle appeared

P

to be intzel with the release bution in the

sressed vusitlon. The bottom rall of the siid-

®

ing window did not indizate any buri camage

rub the %Low rail showed hurn damage in the i

g

e T A
JuOf:t A 2y

peq

Tpn the niddle and rear flugelage mosht of
the seats and flooring were varnt and the vop
portion of she fuselage shell upto +the window
level in thils area was 8lSO consumed by fLrd.
The rear galley equipment has been exposed o
severe cabin flre. Severe longitudinal/circumm
ferential crumpling has been observed aft of
the centrs wing boxe. About 11 feet aft of the
wings resn 30AaT, there is a fuselage fraciure
about OF wide extending fyom just above The
windew 1ins to the lower belly on the left rand

side. On the BH side-stnis 1s not obeerved. Thne

generally intact, though on the inside, the—£locr

and the galley are danged due to fire. Hint
nally the doors were in bebter condition. Yias
L horlzortal stabilizer and the el evalor w3
in good condition mat sone outhoard peri of the

P

RH stabilizer and some pertion of the Rd
vator had been breoken by impact. The position
indicator of the trimmabie horizontal stabiiize
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was reading close to 6° nose up. The reawn
pressure bulkhead was in & fairly good condition
except for aamage to the lower section due to
crumpling. The crash recorder racks behind the
Tear pressure bulkhead were undamaged and the

rr torders were retrleved In good conditlon by
cutting out an .opening on the LH side. The
stabilizer actuators were in good condgition,

There 1s no evidence of any damage to the AFU

or the structures surrounding the APU.

The ©in and rudder appeared to be in

structurally good conditicn.

The left rear passcenger door had bea:
opened with 1ts escape slide extended and de=
flated. The arming levexr of the door was iIn the
"Armed" pogltion but the Inflation reservolr of
slide was gt111 pressurised. The right reszr
passenger Goor had been opened most probably
from the outside as the opening lever was 1n the
UP position and the escepe slide was not extended.
Thercentre pedestal showed flaps and slats handle
in full extended positlion. The master levers
of both engines were in the ON positicn. Ground
spoiler lever was in the "Armed" positiocn and
thrust levers in TOGA posgition. Trim wvheel wag
Jammed and was showlng 5.2° ndse up. Parking
brake lever was OFF. Gravi iy gear extensicn
handle had come out. ALl four transfer switches

were fournd in normal posiilons. (ATT/HDG,’
58



AIRDATA, TMC, ECAM/ND). On both audio con-
trol vanels INT/BAD switeh was 1n INT pPCsition,
Radar select switch waiz on nosition 2. Gn
glare c¢hield panel VOR/ADF swltches weys iy
VOR 1 znd VOR 2 positlons. Awre mede and 10
miles vaize had been sciected on both sides, e
On the orerhead panei 2xfernal light syideh
positicns were norma L, for day time fiishd sod

uring =2poproach for leading.  Engines . ond 2

and APU fire switches “¢re found in novusl and

S

glarded positions. Sidesticks ol pilcs rig

co-pilct were burnt.

Orly three ovem ing emergency exiie:indaus
out of the four coulr he located. Harndls posiw

tion of %“wo windows indlicate the nc«sgo'}ity of
thelr besing vulled. The third window wacz neavils
burnt snd no indieatior of the positica 57 ihs
handle is available. scape slide of Igri IV T
wing exit was lying iside Dut 1@ dmriatd s3]
reservole covld not he fgen, being wurdes g
fuselage. The RH ove wing esecape siide 28

feund packed and partiflly burnt ingids

fuselags in cating i it was not denloved.

The 111 fated flizht had 146 pe ersons on toz

which consisted of 2 pilots, 5 cabin crew and

139 passengers includl: 1 4 infants,
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The A-320 seat confignration indicabing

the ellotted seat positions of the suxvivons

v

and ths dead ig found as an annexure Ho

-

Trhibnis 1.

i
oy
(6]

47 intense fire jnitially started in

forward fuselage and labter soread towards the
rear. 16% (8 out of 50) of passengers 1 ZODS

L, 279 (13 out of 48Y in zone B and 735 (35

cut of 48) in zone C sarvived.

zad bodies were identified by ferzusic

experbs with the help of the relatives of

victimz. Bodl

Q

of 25 unident ified victims

were cremated enmassés 30dies of the 2 pilots

i

and 2 air hostesses were identifled and claimed

by their relatives.

Tndian Airlines doctors at Bombayy
Dr. V. K. Kunte and Dy.S. V. Thakkar had carrled out
the preflight medical examinations of Cap Ve
Gopujkar and Capt.Eérnandez prior to this fiight

and they were found £it to fly. Yo breath

analyser tests were carrled out as they were not
suspected for a1l chohol consump tion by tha doctors

Though 56 had survived the crash a% the time
1, 2 of them died later in hosoitals
cut of the above 56, 54 had been initially ed-
mittad in the Indian Alr ¥arce and HAL Hospita
at Bongalore and gubzequently some wEne shifted
tn otier hospltals.
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The analysis of the injuries suffeved by
survivers indicated that 8 persons had bum
injuries, o8 versons had face, neck and head
injuries, 8 persons hac¢ nasal bone injuries
and 16 versons had frectures in other paris
of the body. Many cases had multiple ab?asions,

lacerativns, etc.

ma.

There was some confusion in the identifi-
cation of the body of Capt.S.S.Gopujkar initially.
Dr.S.B.Patil, Assistant Professor, Forensie
Medlcire, BMC, Bangalore, had carried out the
post mortem examination of the identified body

of Capt.Xfernandez. The death was due to shock
and the btarns sustained and the burns wsre ante
mortem in nature. There was no abnormal smell

in the stomach contenis. ‘There was nos injury

to, the body prior to death. He did not fing

any fraciires.

Dr.?atil had also carried out the pest
morter of a body (51.No0.358) which was laten
identified as that of Capt.Gopujkar. The age
mentioned in the autopsy report was copled f
the age indicated in the police reports Dr.
FPatil was aware thzat subsequently doubdt arcse
about tie identity of the body and relativesg

of Capt.Copujlkar later identified anotherp body

¢

as thr t ¢f Capt.Gopujkar. Dr.Patil wes not

e
npegent st tha

budo

me of identification., MNo dental
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mprints of any of the deceased were furalsied

to him fox» use towards indentificaticen.

D1, S, Ce Shankaralinglah, Assistant Surgsod,
Jayanagayr General Hospital, Bangalore, condacted
the autcvsy of the body of a vietinm later identi-
fiad as the body of Capt.Gopulkar by his relatives.
He had died of burns and the consequential shock,
There wers no fractures of any bones. Hlg-

.

tovathnlcogical and toxicologlical examinailon

)-

nf the samples of body sent to IAM, indicabed
no abnormality. Though there was a repori of
nost mortem burns based on the examination of
“skin sample sent to IAM, Dr.SbﬂnAaral«ng izl who
carried ou® the autopsy categorically stated
quring hiz deposition that Cant.Gopuikar nad
died due to hurns followed by shock. He sitated
that possibly ante mortem skin had not. been

examined by TAM. (It may be noted thatv an eye

witnezs, Mr.Laxmiah Reddy who had seen the air-
raft coming to the final rest position, ana
had min towards the nose of the alreraft has

tated that he had seen someone thumping azaingt
*¢ RH cockplt window whom he thought to bte 2
nilot before the fire engulfed the nlane. Possidbly
skin sample sent to JAM may have been a pvars of

burnt skin with no ante mortem portion).

inalysis of autopsy reports of the 20 persons
killed in this erash was carried cut. Seat allo-
lons or identifled nassengers were considered
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and an attempt has been made to co-relate the
injuries sustained. Dr.¥ijal Xumar, Deputy
Director, Medical Services, Alr India aud
Weg.Cadr. Roopnarayan, Aviation Patholeogist of
Indian air Force posted at IAM, Bangalore,
gave very valuable assistance towards thig

analysic. The following are the observeticns:

M

The autopsies had been nerformed at Victoria
Hospital, Bowring Hogpital and Jayanagar Ceneral

Hospital at Bangalore.

The formats used for the autopsies wiere the
general sutopsy formats used by hospitals in

this region. Some were In Ingllsh and some were

fD

in Yannada language. These formats were not
corresponding to the requirements of DGCA, Alr
Safety Directorate Clrcular 3 of 1984, Several
details which may be of use in air crash investi-

gation have therefore been left out.

Seating patterns of 65 victims based on seat
allocation are indicated separately snd attached
to this report as an appendix. Body No.88 ang
body No.59 were both shown agalnst seas 6E.
However by injury paitern it ig likely ihst bhody
No.38 was seated in 4C. .Qut of the €5, 4 infanis
had ocainled the seaks along with adulte, The
rest c{ the 25 velng unidentified could nct be

placed c¢n the seat charts.
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0f the 90 victims cause of death for 81
have been mentioned as shock due to burns
sustaired. Only in 9 cases burns ware not
mentionsd in the autopsy reports. But almost
all these were stated to be allotted seats in
rows 2, 3, 5 and 6. As there was severe fire
during the initial stages in the forward portion
of the ailrcraft it 1s difficult te comprehend
that these bodies had not sustained burns.

Possibly the burns may have been post mortem.

In 13 individuals only, there was evidence
of severe injuries with shock pregent., This
would indicate that 4 of these had sugtained
both severe injuries with shock as well as
hurns, The pattern of injuries is indicated
in the document appended to this repori. It
is seen that 32 persons sustained injuries to
the lower limbs, 20 sustained injuries to the
head ard 7 sustained thorasic injuries. It
is highly probable that at least some of these
have died of burns because of physical inebility

to escape quickly.

It 1s evident frcm the seating patitern
from the identified bodies, that most of the
deaths nave occurred in passengers ocaipying
the flrst 10 rows and rows 17 to 20, the cock-
nit crew and the two hostesses oceupying the
forwvard seats. Passengers in the vicinilty of
the cmzrgency exits and those near the rear
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door -generally have maunaged to escapes.

Tt seems extremeiy unlikely that Sl.¥os.15
and 48 were occupylng the seats allotted to them
namely 264 and 28D. It is probable that they
may hiave shifted to some vacant seabs further

foruard.

It seems possible from the injury analysis
that the occupants of seats 8A and 8B hove

sustained injuries due %o a hard object 1ike

a brieTcase hitting the head/shoulder.

-

11 occupants of the left siae seats of
rows 5 and 6 have sustained multiple injuries
including head injury indicating the possibility
of soms forces causing severe damage in this

area o causing fallure of these seats.

The autopsies on the cockpit crew G1d not
reveal iy evidence of acute physical in-
capacitztion. The cause of death in both cases
were dus to burns susteined. Histopathological
and toxicological examination of both did not

show any abnormalilty

24 bodles showed injuries to leg/anklse.
The pcssible cause of such injuries could be
the flailing of legs at the time of impact
hitting against the bottom bar of the seat ahead.

These injuries may have prevert ed scme of these

passengars from exltting the alreraft in Lime
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.

such that it could cause such injurles).

3) £ large number of dead passengers and.
survivors had face, neck and head injurles. I%
is possible that quite a few of these may have
been due o the passengers hitting their face/
head against the back of the seat in front of
them. Sudh injuries could be possible iT the
vassenges does not tie the seat belts stugly
ar the sest in front is not kept in the vertical
nosition wrior to landihg. It is advisable for
instmicticns to be issued for all cecabin ciew to
check and incist on the iaid down procedure of
seats tn us upright, seat belts snugly fasiened

and ‘the tray tables stowed properly.

1Y SsDDITICNAL INFORMATION:

2. 171 ENGTNBERING:

YA

e alreraft hadia night hslt at Bombay
on 13.2.1890. Prior to the subject flight on
14.2.,19¢0 %the aircraft had operated fiight

I1C-669/870 “ambav-Goa-Zombay. The daily check

Q

achadule 2t Dombay, transit check at Goa fellowed
by the transit check at Bombay before LC-6085 took
off was carried cut by Indian Airlines engineers

having sucority passes.

9,17.2 CLUALING OF THE 4 TRCRAFT:

M 14 29,1000 the fadian Alrlines eleanine
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staff at Bombay cleened the alrerarft after its
arrival from Goa. All these staff wore checked

and frisked before entering the aircrafs.

2.17.3 CARGO AND UNACCOMPANIED BAGGAGR:

There was no cargo or unaccompanied baggage

loaded onto this alrcrafs.

—

16 fransit mail bags plus three covers
welghing 52.7 kgs. had been loaded at Bombay
on board this flight. A cooling perlcd of
26 hours had lapsed before loading this transit
mail on the airecraft. Two parcels and one cover
of speed vost welghing 1.4 kgs. in transit from
Bombay zirport was loaded onto this aircraft
from Bombay. There were no courier bags-on

this alrecraft.

2.17.5 CATERING:

M/s.Taj Alr Caterers loaded thns catering
items for this flight. The equlipment and food
loaded had been isolated for anti sabotayge checke
The 11 ft on which th: articles were carried %o

the alrcraft was also chackegd by the Bombay

Alrport Security Police 2t Gate Ho.le
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2.17.6 TIMBARKATION OF PASSENGERS

A1l 139 passengews had been checked in
and then boarded the iflight 1¢=605. Thls was
confirned by matching the number of flight
coupons and boarding card stubs, retained at
Bombay. All passengers had gone through security
checks in the Alrbus side of the domestic termi-
nal. &1l DFMD's (Door Frame Metal Detectors),
H'MD' s (Hand Held Metal Detectors) and X-ray
machines were in working condition. WNothing
objectionable had been detected during the
frisking and baggage checking of passengers of
IC-605. Prior to bearding all passengers identi-
fied thelr checked-in-baggage. There was 1o
"Gate No Show Passengers™ in respect of this

flight.

2.17.7 OBSERVATIONS:

In view of the comprehensive drill carried
out for the security check of the.sircraft,
passeng ers and baggege there 1s no evidence of

any sabotage,

An examination of the airplane and engine,
flight and maintenance log books did not reveal
any discrepencies or malfunctions zt th: time
of dsparture from Bombay which could have

adversely affected the safety of the fl1ight planned.
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TFESTS_AND RECEARCH:

Salient observations from the field investi-

~

on of various systems and engines: -

c.1&,1

(2.1)

-

9]

FLIGHT CONTROLS:

(23 Primarvy Controls:

0o

Sidesticks of pilot ang co~pilot
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