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Foreword

In accordance with Annex 13 to the Convention on International Civil
Aviation Organization (ICAO) and Rule 3 dAircraft (Investigation of
Accidents and Incidents), Rules 2012, the sole objective of the investigation of
an accident shall be the prevention of accidents and incidents and not apportion
blame or liability.

This document has been prepared based upenethdences collected
during the investigation, opinion obtained from the experts and laboratory
examination of various components. Consequently, the use of this report for any
purpose other than for the prevention of future accidents or incidents cauld le

to erroneous interpretations.
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FINAL INVESTIGATION REPORT ON ACCIDENT TO JET AIRWAYS

BOEING B-737-800 AIRCRAFT VT- JBG AT GOA ON 27.12.2016

1 Aircraft Type BOEING 737 - 800
2. Nationality INDIAN
3. Registration VT -JBG
4. Owner PENGUIN LEASING LIMITED, IRELAND
5. Operator JET AIRWAYS
Pilot i in T Command ATPL holder
6. Extent of Injuries Nil
Co-Pilot CPL Holder
7. Extent of Injuries Nil
8. Place of Accident Goa
9. Co-ordinates of accident Site 15°22'47.42" N, 73° 49' 40.17" E
10. |Last point of Departure Goa
11. |Intended place of Landing Delhi
12. |Date & Time of Accident 27.12.2016 & 23:34 UTC
13. |Passengers on Board 138
14. | Extent of Injuries Minor to 16 passengers
15. |Crew on Board 7
16. |Extent of Injuries Nil
17. |Phase of Operation Take-off Roll
18. |Type of accident: Runway excursion during take-off roll

(ALL TIMINGS IN THE REPORT ARE IN UTC)
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FACTUAL INFORMATION
History of Flight

On 27.12.2016, during take-off a Boeing B-737-800 aircraft, operating a
scheduled flight from Goa to Mumbai was involved in an accident at Goa. The
flight was under the command of an ALTP holder with a CPL holder acting as
First Officer. In addition to the cockpit crew, there were 154 passengers on
board with five cabin crew manning the cabin.

The schedule departure of the flight was at 2310 UTC. The cockpit crew
had reported for duty at 2220 UTC. The pre flight medical of the flight crew was
carried out including the breath-analyser test. The test was satisfactory and the
breath analysis was negative for alcohol. The flight crew then proceeded to
aircraft after self briefing and collection of the flight documents.

On the aircraft, the Cabin crew was briefed by the flight crew including the
information that they will carry out a short taxi. Flight crew had requested ATC
for a pushback clearance at 2322UTC. ATC cleared the flight to line up on Rwy
26 by entering Taxiway N1 and backtracking. Crew had requested for
intersection departure, but intersection departure was not allowed by the ATC.
At 23:22:54 UTC, the starboard engine was started followed by start of port
engine at 23:23:54 UTC.

At 2331 UTC, when the aircraft was carrying out taxi, ATC gave
departure clearance to the aircraft. The aircraft was cleared to Mumbai at
FL220. Aircraft thereafter lined up on Rwy 26 after making a 180° turn at the
dumbbell. At 23:32:13 ATC clarified the departure clearance was through airway
R461 via waypoint Okila to Mumbai. At 2333 UTC, aircraft was cleared for take-
off.

The aircraft was configured for a flaps 5 departure. The calculated takeoff
speeds for 64.6 tons were V1 as 135, VR as 141 and V2 as 146. The crew
completed the before take-off checklist and at 23:33:04 crew started pushing
TLA to increase the thrust. As per the statement of crew, after taking TLA ahead
of 40%, PIC pressed TOGA for takeoff.

As soon as TOGA was pressed, the aircraft started drifting towards right.
Within 10 to 12 seconds of pressing TOGA, the aircraft went into unpaved

surface. As per the crew, they tried to apply brakes, rudder and use NWS to




steer the aircraft, but due to heavy bumps could not apply control effectively.

The aircraft went out of control and continued into unpaved surface.

TRAJECTORY FOLLOWED BY THE AIRCRAFT

The aircraft stopped at a distance of 219 m from the runway edge and

just short of periphery road. During this trail it had hit PAPI lights.

PAPI LIGHTS




Engine had hit vertical pillar of 2.3 m height, located at 92.3 m abeam
center line of Runway 26. The pillar has also damaged the left bottom portion of

the fuselage.

PILLARS (after aircraft impact) Engine damaged due hitting pillar

As per statement of Cabin Supervisor who was seated at L1 position,
cabin crew had observed aircraft drifting to right very vigorously and shaking
badly. Noticing the abnormal situation, cabin crew started shouting brace
commands. Cabin supervisor was also informed of smoke like dust in cabin by
the cabin crew seated at R1. As soon as the aircraft came to stop, Cabin crew in
charge of aft galley made an announcement on PA system asking passengers
to remain seated.

In the meanwhile at 2235 UTC crew declared MAYDAY. Captain then
came on PA and gave EVACUATE command. All cabin crew checked the
external condition and opened the door, inflating the emergency chutes. After
ascertaining the external condition, evacuation was initiated. The cabin crew
seated at R3 position was instructed by the Aft galley in-charge to rush towards
over wing exit. The cabin crew tried to run to over-wing exits, but due to rush of

passengers towards aft doors, she could not go ahead of 38th row. She was

then instructed to evacuate from R2 door and assist passengers on ground.




FINAL POSITION OF THE AIRCRAFT
At 22:39 UTC crew informed ATC of having evacuated all passengers.
L1, L2, R1 and R2 cabin crew evacuated after evacuating all passengers, taking
along the safety and medical kits. Co-pilot and subsequently Captain also

evacuated the aircraft.

The passengers were taken away from the aircraft by the cabin crew and

made to gather close to a nearby post. A few passengers who were going
towards tarmac were stopped and also instructed to gather at one place.
Megaphone was used to pass instructions to the passengers. In view of the




1.2

1.3

absence of emergency services, cabin crew assisted the passengers and

provided first aid to passengers who had sustained injuries during the

evacuation. Emergency services arrived after approximately 20 minutes as per

the statement of crew. On arrival of ambulances and buses, headcount was

carried out and passengers were moved to terminal building. Total of 16

passengers received injuries during evacuation.

Injuries to persons

INJURIES CREW PASSENGERS OTHERS
FATAL Nil Nil Nil
SERIOUS Nil Nil Nil
MINOR/ NONE o/7 16/138 Nil

Damage to the aircraft

The aircraft suffered substantial damage during the accident. Some of the

major damages are as follows:

1 Nose landing gear oleo got damaged and found completely buried under
the aircraft nose.




1 Damage to LH side fuselage rearwards of aft of the front LH main door.

1 Damage to LH engine cowling.




1 LH engine pylon attachment broken.

1 Damage to LH engine fan blades.




1 Damage to LH landing gear wheel &Tyre.




1 Damage to RH Wheel &Tyre.

1.4 Other damages

The aircraft had hit a PAPI light and damaged glass of another PAPI light.

Broken PAPI Light

Broken glass of other PAPI Light
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Personnel information

1.5.1 Piloti inT Command

AGE

License

Validity of License
Category
Endorsements as PIC
Date of Med. Exam.
Med. Exam valid upto
FRTO License Validity
Total flying experience

Experience on type

Experience as PIC on type

Total flying experience during

last 180 days
last 90 days
last 30 days
last 07 Days

last 24 Hours

11

36 years

ALTP Holder
29.08.2020
Aeroplane
ATR72-500, B737 NGs
30.05.2016
29.05.2017
30.09.2017

5741:54 Hrs

491:18 Hrs

368:26 Hrs

305:14Hrs
213:42Hrs
47:16 Hrs
08:38 Hrs

03:07 Hrs




1.5.2 Co-Pilot

AGE : 33 years
License ; CPL Holder
License Validity : 08.06.2019
Category : Aeroplane
Endorsements as First Officer ; B737 NGs
Date of Med. Exam ; 21.07.2016
Med. Exam valid upto : 20.07.2016
Total flying experience : 723:40 Hrs
Experience on type : 472:35 Hrs

Total flying experience during

last 180 days : 265:17 Hrs
last 90 days ; 113:47 Hrs
last 30 days : 19:19 Hrs
last 07 Days : 11:48 Hrs
last 24 Hours ; 03:07 Hrs

Neither the First Officer nor the Pilot in Command was earlier involved in

any occurrence.
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1.6

Aircraft Information
The aircraft was manufactured on Sth March 2008 (Aircraft Manufacturers

Serial Number - 35083) and is presently registered with DGCA India under
Category 'A" and the Certificate of registration No. 3719/3 valid upto 10.03.2022.
The ownership of the aircraft as per the Certificate of Registration is with M/s
Penguin Leasing Limited, Ireland.

The Certificate of Airworthiness Number 4028 under "Normal category”
was issued by DGCA and was valid on the date of accident subject to validity of
ARC. ARC was issued on 03.03.2017 and was valid upto 05.03.2017. The
specified minimum operating crew is two and the maximum all up weight of the
aircraft is 79,015 Kgs.

The | ast major inspection on aircraft

Hrs and 11709 cycles on 11th Oct 2014 at Mumbai. Subsequently all lower

inspections (Pre-flight checks, Service Checks, Weekly Checks) were carried
out as and when due before the incident.

The aircraft was last weighed on 27.02.2013 at Mumbai and the weight
schedule was prepared and duly approved by the office of DGCA. As per the
approved weight schedule the Empty weight of the aircraft is 42553Kg.
Maximum Usable fuel Quantity is 20446 Kgs. Maximum payload with fuel tanks
full is 14966 Kgs. Empty weight CG is 657.23 inches aft of datum. As there has
not been any major modification affecting weight & balance since last weighing,
hence the next weighing was due on 28.02.2018. Prior to the accident flight the
weight and balance of the aircraft was well within the operating limits.

After | ast check AC ajcatriédeout en the aicrafin o
Left hand outboard aft flap de-lamination, inlet cowl sunk rivet damage & slat
dent damage were repaired as per the
Mumbai on 12th Sept 2016 at 34930:12 Hrs /15382 Cycles. Last Layover
inspection was carried out at Mumbai on 25th Dec 2016 at 36256:21 Hrs /15997
Cycles.

The aircraft was fitted with two CFM 56-7B engines. LH Engine S/N
890668 was manufactured in Nov 2003 and had logged 40262 Hrsand 23911
cycles on the date of accident. Last major inspection was Core Performance

13
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1.7

1.8

Restoration which was carried on 14th Jan 2014. There were no repairs carried
out thereafter.

RH Engine S/N 894893 was manufactured in Aug 2007 and had logged
28553 Hrs and 18908 cycles on the date of accident. Last major inspection was
Core Performance Restoration which was carried on Oznd Nov 2015. There
were no repairs carried out thereafter.

The Nose landing Gear (P/N: 162A1100-13 S/N : MAL01730Y2535), LH
main landing Gear (P/N: 161A1100-53 S/N : MAL05235Y2535) and RH main
landing Gear (P/N: 161A1100-54 S/N : MALO05236Y2535) were original
installation and had logged 36266 hours since new & 16004 cycles since new.

Aircraft was under MEL 36-5-2 for LH engine bleed inoperative which was
invoked at Abu Dhabi while operating the previous flight (Abu Dhabi- Goa). All
the concerned Airworthiness Directive, mandatory Service Bulletins, DGCA
Mandatory Modifications on this aircraft and its engine has been complied with

as on date of accident.

Meteorological information

The ATIS services were not available and weather was obtained by the
First Officer. The weather information provided for takeoff was as follows:

Winds Variable 3 knots
Visibility 4000 meters in haze
Temperature 21° C

Dew Point 01°C

QNH 1010.2 hPa

There were no significant clouds

Aids to navigation

The aids to navigation for runway 26 at Dabolim Airport Goa consist of an
Instrument Landing System (ILS) and Distance Measuring Equipment (DME).
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Global Positioning System, ME receivers, ILS receivers, ATC
transponders, VHF Omni Directional Radio receivers, ADF, auto-pilot& Flight

Director System were installed on the aircraft.

1.9 Communication

There was proper two way communication between the aircraft and the
ATC/ Ground facilities

1.10 Aerodrome Information

Dabolim airport is a defence airfield where civil terminal services are
provided by Airport Authority of India and Airport Operations are handled by the
Indian Navy. The ICAO aerodrome code for this aerodrome is VOGO. The
Geographical Co-ordinates of the airport are 15° 22' 47.42" N, 73° 49' 40.17" E

and elevation is 45.8 m.

The details of the runway are as below:

Orientation - 08/26
Dimension - 3430MX45M
Runway | Elevation (Ft.)] LDA | TORA | TODA ASDA
08 1115 3430M | 3430M | 3580M 3580M
26 185 3430M | 3430M | 3635M 3635M

Runway re-carpeting was done in June 2015.

1.11 Flight recorders:
Aircraft was fitted with SSFDR and SSCVR.

SSFDR Part No. 2100-4043-00/ S.No. 000501540
SSCVR Part No. 980-6022-001/ S.No. CVK120-04456
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Both the units were removed after the accident. Readout of the SSCVR
and downloading of the SSFDR was carried out for investigation purposes.

The relevant details of the readout and the correlation for the
circumstances leading to the accident are discussed in the analysis portion of

this report.

1.12 Wreckage and impact information
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The crew after getting approval for push back and startup, started engine
number 2 followed by engine no 1. Taxi was then commenced and the aircraft
backtracked runway 26 for departure. The aircraft heading was 256 prior to
commencement of take-off roll. The flight crew rejected take-off as the aircraft
was drifting towards right after the TOGA was pressed.

The crew could not control the aircraft and it went into kutcha. The aircraft
stopped at a distance of approximately 219 m from the Rwy centre-line, just
short of periphery road. There were some unused RVR observation vertical
cement pillars of approx 2.3 m height in the path traversed by the aircraft.
Though the aircraft stopped and the wreckage was self contained, there were
following structural damages due high speed travel on the undulatedground
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surface and impact with the above mentioned vertical cement pillars.

4+ LH and RH forward lower fuselage (from STN 360 to forward lower Nose
compartment)

4+ LH engine

¥

Tread and sidewall of both tyres of RH MLG were badly scrapped.

4+ Nose gear was folded backward into area between E/E compartment and
wheel bay.

4+ RH Engine inboard side

4+ LH MLG No. 1 wheel hub and both tyres.

WRECKAGE DIAGRAM
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1.13 Medical and pathological Information
Both the flight crew and 05 cabin crew have undergone pre-flight medical
including the breathanalyzer test. The medical was satisfactory and
breathanalyzer test results were negative. Both the flight crew has also given the

blood and urine samples post flight as per the requirements.

1.14 Fire

There was no fire barring that one of the flap track fairing had burn
marks.

1.15 Survival aspects

The accident was survivable.

1.16 Tests and research

Both the engines of the aircraft were damaged during the accident. The
engines were sent for strip examinatonto Manuf acturer s apprijov
Aerospace, Singapore. The initial boroscope examination of the engines
indicated significant internal damage to the LH engine, ESN 890668 and
substantial damage to the RH engine, ESN 894893.

The observations and findings of boroscopic examination and detailed
examination of the LH Engine, ESN: 890668 are as follows:
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