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This final investigation report was produced by the Komite Nasional 

Keselamatan Transportasi (KNKT), 3rd Floor Ministry of Transportation, 

Jalan Medan Merdeka Timur No. 5 Jakarta 10110, INDONESIA. 

The report is based upon the investigation carried out by the KNKT in 

accordance with Annex 13 to the Convention on International Civil 

Aviation, the Indonesian Aviation Act (UU No. 1/2009) and Government 

Regulation (PP No. 62/2013). 

Readers are advised that the KNKT investigates for the sole purpose of 

enhancing aviation safety. Consequently, the KNKT reports are confined to 

matters of safety significance and may be misleading if used for any other 

purpose. 

As the KNKT believes that safety information is of greatest value if it is 

passed on for the use of others, readers are encouraged to copy or reprint 

for further distribution, acknowledging the KNKT as the source. 

 

 

 

When the KNKT makes recommendations as a result of its 

investigations or research, safety is its primary consideration. 

However, the KNKT fully recognizes that the implementation of 

recommendations arising from its investigations will in some cases 

incur a cost to the industry. 

States participating in KNKT investigation should note that the 

information in KNKT reports and recommendations is provided to 

promote aviation safety. In no case is it intended to imply blame or 

liability.  
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SYNOPSIS 

An ATR 42-300 aircraft registered PK-YRN was being operated by PT Trigana Air Service 

on 16 August 2015 as scheduled passenger flight with flight number IL267 from Sentani to 

Oksibil. On board of this flight were 54 persons. This flight was the fifth flight of the day and 

the second flight from Sentani to Oksibil. 

The aircraft departed Sentani at 0522 UTC and estimated time of arrival Oksibil was at 0604 

UTC. The Second in Command (SIC) acted as Pilot Flying while the Pilot in Command (PIC) 

acted as Pilot Monitoring. 

The weather at Oksibil reported that the cloud was broken (more than half area of the sky 

covered by cloud) and the cloud base was 8,000 feet (4,000 feet above airport elevation) and 

the visibility was 4 up to 5 km. The area of final approach path was covered by clouds. 

The flight cruising at 11,500 feet and at 0555 UTC, the pilot made first contact with Oksibil 

Aerodrome Flight Information Services (AFIS) officer, reported on descent at position 

Abmisibil and intended to direct left base leg runway 11.  

At 0600 UTC, Oksibil AFIS officer expected the aircraft would have been on final but the 

pilot had not reported, the AFIS officer contacted the pilot but did not reply. The AFIS officer 

informed Trigana in Sentani that they had lost contact with IL267. 

The aircraft wreckage was found on a ridge of Tanggo Mountain, Okbape District, Oksibil at 

approximately 8,300 feet AMSL at coordinates of 04Á49ô17.34ò S, 140Á29ô51.18ò E, 

approximately 10 NM from Oksibil Aerodrome on bearing of 306°. All occupants were 

fatally injured and the aircraft was destroyed by impact force and post impact fire. 

The Flight Data Recorder (FDR) and Cockpit Voice Recorder were recovered and transported 

to KNKT recorder facility. The recovery of FDR data was unsuccessful while the recovery of 

CVR data successfully retrieved accident flight data. The CVR did not record any crew 

briefing, checklist reading not EGPWS warning prior to impact. The CVR also did not record 

EGPWS altitude call out on two previous flights. The investigation concluded that the 

EGPWS was probably not functioning.  

The investigation considers the contribution factors of this accident were: 

1. The deviation from the visual approach guidance in visual flight rules without 

considering the weather and terrain condition, with no or limited visual reference to the 

terrain resulted in the aircraft flew to terrain. 

2. The absence of EGPWS warning to alert the crew of the immediate hazardous situation 

led to the crew did not aware of the situation. 

KNKT had been informed several safety actions taken by the PT. Trigana Air Service 

resulting from this occurrence and considered that the safety actions were relevant to improve 

safety. In addition, KNKT issued safety recommendations to PT. Trigana Air Service, AirNav 

Indonesia and Directorate General of Civil  Aviation.  
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1 FACTUAL INFORMATION  

1.1 History of the Flight 

An ATR 42-300 aircraft, registered PK-YRN, was being operated by PT Trigana Air 

Service on 16 August 2015 as a scheduled passenger flight with flight number IL267. 

The flight departed Sentani1 Airport, Jayapura, with intended destination to Oksibil 

Airport, Papua. On board the flight was 54 persons consisting of two pilots, two 

flight attendants, one company engineer and 49 passengers (44 adults, two children 

and three infants). 

The flight plan form was filed with the intention to fly under Instrument Flight Rule 

(IFR), at an altitude of 15,500 feet (flight level/FL 155), with route from Sentani via 

airways W66 to MELAM - Oksibil.  

The aircraft departed Sentani at 0522 UTC2 and estimated time of arrival Oksibil was 

at 0604 UTC. The flight was the 5th fl ight of the day for the crew and the aircraft and 

was the second flight on the same route of Sentani to Oksibil. 

The Second in Command (SIC) acted as Pilot Flying while the Pilot in Command 

(PIC) acted as Pilot Monitoring. 

At 0555 UTC, the pilot made first contact with Oksibil Aerodrome Flight 

Information Services (AFIS)3 officer, reported on descent from an altitude of 11,500 

feet at position Abmisibil, and was acknowledged by the AFIS officer. The AFIS 

officer suggested the pilot to report when position overhead the airport. The pilot 

replied that they intended to fly direct to a left base leg for runway 11. The Oksibil 

AFIS officer advised the pilot to continue approach and to call when positioned on 

final runway 11.  

 

Figure 1: Ar chive photo of PK-YRN 

At 0600 UTC, Oksibil AFIS officer expected the aircraft would have been on final 

but the pilot had not reported, the AFIS officer attempted to contact the pilot but did 

                                                 
1 Sentani Airport Jayapura will be named as Sentani for the purpose of this report. 

2 The 24-hour clock used in this report to describe the time of day as specific events occurred is in Coordinated Universal Time (UTC). 

Local time for Oksibil is Eastern Indonesia Standard Time / Waktu Indonesia Timur (WIT) is UTC + 9. 

3 Aerodrome Flight Information Services (AFIS) is the provision of information useful for the safe and efficient conduct of aerodrome 

traffic at an aerodrome where the appropriate air traffic services authority determines that the provision of aerodrome control service is 

not justified. 
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not receive a reply. 

The aircraft wreckage was found on a ridge of Tanggo Mountain, Okbape District, 

Oksibil at approximately 8,300 feet Above Mean Sea Level (AMSL) at coordinates 

of 04Á49ô17.34ò S, 140Á29ô51.18ò E, approximately 10 Nm from Oksibil Aerodrome 

on a bearing of 306°. 

All  occupants were fatally injured and the aircraft was destroyed by impact force and 

post-impact fire. 

 

Figure 2: The accident site pictures taken during search and rescue 

1.2 Injuries to Persons 

Injuries Flight crew Passengers 
Total in 

Aircraft 
Others 

Fatal 4 50 54 - 

Serious - - - - 

Minor/None - - -  

TOTAL 4 50 54  

 

1.3 Damage to Aircraft 

The aircraft was destroyed by impact force and post-impact fire. 

 

1.4 Other Damage 

There was no significant other damage to property and/or the environment. 
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1.5 Personnel Information 

1.5.1 Pilot in Command 

Gender : Male  

Age : 60 years  

Nationality  : Indonesia  

Marital status : Married  

Date of joining company : 1 October 1991 

License  : ATPL 

Date of issue : 18 November 1997 

Validity  : 30 September 2015 

Aircraft type rating : ATR 72/42 

Instrument rating : 30 September 2015 

Medical certificate : First class 

Last of medical : 19 May 2015 

Validity : 11 November 2015 

Medical limitation : Holder shall possess glasses that 

correct for near vision 

Last line check : 20 March 2015 

Last proficiency check : 31 March 2015 

Flying experience   

Total hours : 25,287 hours 18 minutes 

Total on type : 7,340 hours 59 minutes 

Last 90 days : 181 hours 10 minutes  

Last 60 days : 87 hours 53 minutes 

Last 24 hours :   8 hours 5 minutes 

This flight  : Approximately 40 minutes 

According to the witness statement most of the time the PIC did not follow the visual 

approach guidance while conducting approach at Oksibil. The CVR also recorded the 

previous flight to Oksibil was conducted by direct to left base runway 11.  

1.5.2 Second in Command 

Gender : Male  

Age : 44 years  

Nationality  : Indonesia 

Marital status : Married  
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Date of joining company : 1 June 2008 

License  : CPL 

Date of issue : 6 December 2007 

Validity  : 30 September 2015 

Aircraft type rating : ATR 72/42; B 737 CL 

Instrument rating : 30 September 2015 

Medical certificate : First class 

Last of medical : 21 April 2015 

Validity : 31 October 2015 

Medical limitation : Holder should wear corrective lens for 

distance and near vision 

Last line check : 14 October 2014 

Last proficiency check : 30 September 2014 

Flying experience   

Total hours : 3,818 hours 12 minutes 

Total on type : 2,640 hours 17 minutes 

Last 90 days : 103 hours 37 minutes 

Last 60 days : 100 hours 13 minutes 

Last 24 hours :     5 hours 26 minutes  

This flight  : Approximately 40 minutes 

1.6 Aircraft Information  

1.6.1 General 

Registration Mark : PK-YRN 

Manufacturer : ATR (Avions de Transport Regional) 

Country of Manufacturer : France 

Type/ Model : ATR 42-300 

Serial Number : 102 

Year of manufacture : 1988 

Certificate of Airworthiness   

 Issued : 31 March 2015 

 Validity : Valid until 30 March 2016 

 Category : Transport  

 Limitations : None 

   



 

11 

Certificate of Registration 

 Number : 2196 

 Issued : 27 June 2015 

 Validity : Valid until 26 June 2018 

Time Since New : 50,133 hours 39 minutes 

Cycles Since New : 55,663 Cycles 

Last Major Check  : C1 Check date 20 December 2012 at 

Total Airframe: 45,839 hours 23 

minutes 

Last Minor Check : Work card 09 date 14 August 2015 at 

Total Airframe: 50,127 hours 56 

minutes  

1.6.2 Engines 

Manufacturer : Pratt & Whitney Canada 

Type/Model : PW120 

Serial Number-1 engine : 120562 

Á Time Since New : 42,468 hours 52 minutes 

Á Cycles Since New : 43,180 cycles 

Serial Number-2 engine : 121372 

Á Time Since New : 26,186 hours 29 minutes 

Á Cycles Since New : 27,018 Cycles 

1.6.3 Propellers 

Manufacturer : Hamilton Sundstrand 

Type/Model : 14SF-5 

Serial Number-1 propeller : 20061111 

Á Time Since New : 8,580 hours 04 minutes 

Á Time Since Overhaul : NA 

Serial Number-2 propeller : 2021 

Á Time Since New : 24,797 hours  

Á Time Since Overhaul : 4,749 hours 

 

1.6.4 Operator Enhanced Ground Proximity Warning System (EGPWS) 

Installation   

The aircraft was installed with the Enhanced Ground Proximity Warning System 

(EGPWS) part number 965-1206-011. The installed EGPWS unit including the 
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database memory card was not recovered from the crash site due to post-impact fire. 

Installation of EGPWS was a modification to the aircraft which was previously 

installed with Ground Proximity Warning System (GPWS). 

The aircraft operator engineering division prepared the EGPWS installation 

document in Engineering Instruction (EI) number EI-001/I/2012 which referred to 

the ATR Service Bulletin (SB) number ATR42-34-0152. The pre-requisite SBs were 

previously performed by the operator to comply with requirement of SB ATR42-34-

0152. The EGPWS part number 965-1206-011 was not equipped with internal GPS 

to provide the aircraft position. The operator reported that they had installed a 

separate Global Positioning System (GPS) KLN 94. The installation did not refer to 

any manufacturer design change. No aircraft manufacturer documentation enabled to 

connect the KLN94 with the EGPWS part number 965-1206-011.  

For an aircraft without HT1000 GNSS installed, requires EGPWS type P/N 965-

1216-01, which includes internal GPS to provide aircraft position to EGPWS 

predictive modes function, as stated on the SB ATR42-34-0153. 

The ATR SB number ATR42-34-0152 stated: ñshould ATR 42 operator wish to 

embody this modification, please contact the manufacturerò. The modification of the 

EGPWS including the pre-requisite SBs were not communicated by the aircraft 

operator to the aircraft manufacturer. 

In completion of the installation, the operator issued document EI-002/I/2012 which 

referred to the ATR SB number ATR42-34-0159 to perform the operational and 

functional test to the EGPWS system. This SB is applicable only to aircraft fitted 

with GPS HT1000 which was not the case of the PK-YRN. The investigation did not 

find the result of the functional test. Refer to the operator statement, the operational 

test indicated successful EGPWS installation. The operator provided a video 

recording of the functional test of the EGPWS on PK-YRN. The operator stated that 

the video was taken prior to the completion of the EGPWS installation.  

The aircraft operator had installed EGPWS to two ATR aircraft registered PK-YRI 

and PK-YRN and one Boeing B 737 200 registered PK-YSD.  

The terrain database installed in the EGPWS of PK-YRN was the version 

MK_VIII_Worldwide_Ver_471 that was released in 2014. Referring to the Terrain 

Database Release Forecast published by Honeywell on 13 August 2014 the Oksibil 

airport was not included in the high-resolution update in this version of terrain 

database.  

1.6.5 Weight & Balance 

Maximum allowable take-off weight : 16,700 kg 

Actual take-off weight : 16,688 kg 

Maximum allowable landing weight : 16,400 kg 

Actual landing weight : 16,188 kg 

Fuel at take off :   1,900 kg 

Flight planned fuel burn  :      500 kg 
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Estimated Fuel at landing :   1,400 kg 

Take off Centre of Gravity  : 26 % MAC 

The aircraft was operating within the weight and balance envelope.  

1.7 Meteorological Information 

The Oksibil Airport did not have meteorological office. The weather reported based 

on the AFIS officer observation prior to be issued to the pilot of the accident flight. 

The weather condition was as follow: 

Wind : 110 / 08 knots 

Visibility  : 4,000 ï 5,000 m 

Weather  : Nil  

Cloud : BKN (broken)4 8,000 feet above sea level or 

approximately 4,000 AGL. The cloud 

covered the area of final approach path. 

 

Figure 3: The satellite weather image at 0500 UTC  

According to the weather satellite image provided by Badan Meteorologi, 

Klimatologi dan Geofisika (BMKG - Bureau of Meteorology, Climatology and 

Geophysics), indicated that over Oksibil area was covered by stratocumulus clouds. 

1.8 Aids to Navigation 

Based on the navigation chart published in Aeronautical Information Publication 

(AIP), the flight route from Sentani to Oksibil was via airways W66 that covered 

instrument route from Sentani up to point MELAM then continued via visual route. 

The airway W66 had Minimum On Route Altitude (MORA) of 18,500 feet.  

                                                 

4     Cloud amount is assessed in total which is the estimated total apparent area of the sky covered with cloud. The 

international unit for reporting cloud amount for Broken (BKN) is when the clouds cover more than half (5/8 up to 7/8) 

area of the sky. 
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The information of Oksibil airport published in AIP volume IV: Aerodrome for Light 

Aircraft (ALA)  did not include approach guidance. According to the ALA the 

Oksibil was equipped with Non-Directional Beacon (NDB) identified as ZX. 

The investigation found that the ZX NDB was inoperative at the day of the accident. 

Prior to the accident, there was no information of the ZX NDB published in 

NOTAM5, indicating that the ZX NDB was inoperative.  

The aircraft operator issued visual guidance for approach runway 11 Oksibil. This 

guidance was intended for internal use. The detail of the guidance available is on the 

picture below. 

                              

Figure 4: Page 1 of the visual approach guidance showed the visual route after 

point MELA M  

 

                                                 

5 Notam: Notification to airmen 
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Figure 5: Page 2-1 of the visual approach guidance showed the approach path to 

runway 11 

 



 

16 

 

Figure 6: Page 2-2 of the the visual approach guidance showed the description of 

the approach guidance 
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1.9 Communications 

Oksibil air traffic services did not provide ground based communication recording. 

All communications between Air Traffic Services (ATS) and the pilot were recorded 

by the aircraft Cockpit Voice Recorder (CVR) for the duration of the flight.  

1.10 Aerodrome Information  

Airport Name : Oksibil 

Airport Identification : WAJO/OKL 

Airport Operator : Directorate General Civil Aviation (DGCA) 

Coordinate : S 4Á54.47ô; E 140Á37.76ô 

Elevation : 4,000 feet (1219.2 m) 

Runway Direction : 11-29 

Runway Length : 1,350 m 

Runway Width : 30 m 

Surface : Asphalt 14 F/C/Y/T 

The airport situated on a valley surrounded by mountainous area with the highest 

terrain up to 11,000 feet at approximately on 9.5 Nm northwest from the airport. 

1.11 Flight Recorders 

1.11.1 Flight Data Recorder 

Manufacturer : Fairchild 

Type/Model : F800 

Part Number : 17M800-251 

Serial Number : 3612 

The Flight Data Recorder (FDR) was recovered from the accident site on 20 August 

2015 and was transported to the KNKT facility. The FDR recorder used tape 

storage media. On 21 August 2015, the download data process in KNKT facility 

was conducted and was observed by BEA (Bureau dôEnqu°tes et dôAnalyses) 

France investigator as the Accredited Representatives of the State of Manufacture. 

The downloading process to retrieve data from the FDR was unsuccessful.  

In September 2015, the FDR was transported to BEA facility in Paris, France for 

downloading process. The downloading process recovered some flight data which 

were not consistent with the previous flights recorded in the aircraft log. The 

accident flight data was not recorded. 

The maintenance record provided by the operator showed that the FDR had a 

serviceability issue since 4 April 2012, which became repetitive. 



 

18 

The following table shows the FDR maintenance records. 

No Date Remark 
Serviceable 

Duration 

1 4 Apr 2012 Sent to repair station.  

2 7 Feb 2013 Returned from repair station and sent to 

operator maintenance store in Jayapura 

for spare. 

 

3 12 Mar 2013 The FDR was installed to an aircraft and 

found unserviceable as indicated by FDR 

inoperative light illuminated. The FDR 

was removed and sent to repair station for 

repair and test. 

5 days 

4 17 Mar 2013 Received from repair station and installed 

to PK-YRN 

 

5 8 Apr 2013 The FDR was found unserviceable as 

indicated by FDR inoperative light 

illuminate and sent to repair station  

22 days 

6 29 Aug 2013 The FDR was received from repair station  

7 13 Sep 2013 The FDR installed on PK-YSA (Boeing 

737-200) 

 

8 28 Oct 2013 The FDR was found unserviceable from 

PK-YSA as indicated by FDR inoperative 

light illuminate and sent to repair station  

45 days 

9 28 Oct 2014 The FDR was received from repair station  

10 27 Nov 2014 The FDR installed on PK-YRN  

11 24 Jan 2015 The FDR was found unserviceable as 

indicated by FDR inoperative light 

illuminate and sent to repair station  

58 days 

12 3 Feb 2015 The FDR was received from repair station  

13 3 Feb 2015 The FDR installed on PK-YRX  

14 19 Feb 2015 The FDR was found unserviceable as 

indicated by the unit unable to test and 

sent to repair station  

16 days 

15 25 Feb 2015 The FDR was received from repair station  

16 27 Feb 2015 Installed to the aircraft (registration not 

known) 

 

17 4 Mar 2015 The FDR was unserviceable due to light 

illuminate and sent to repair station under 

WO  014/2015 

5 days 

18 2 Jul 2015 The FDR was received from repair station  

19 7 Jul 2015 The FDR installed on PK-YRN up to the 

accident flight 

 

Since 2013 until the occurrence date showed that the FDR had several problems. The 

operator stated that the FDR unit was sent to the same repair station. The cause of the 

problem could not be detected.  
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The investigation could not find any evidence of any maintenance action related to 

the aircraft system, which normally be taken if the recording problem on the FDR 

was caused by aircraft system problem. 

The repetitive FDR problems indicated that the surveillance to the repair station 

conducted by operator was not effective. 

 

1.11.2 Cockpit Voice Recorder 

Manufacturer : L3 Communication 

Model  : FA2100 

Part Number : 2100-1020-02 

Serial Number : 000274767 

The Cockpit Voice Recorder (CVR) was recovered from the accident site on 19 

August 2015, and transported to the KNKT facility. On 21 August 2015, the 

download data process was performed in the KNKT facility and observed by BEA 

(Bureau dôEnqu°tes et dôAnalyses) France investigator as the Accredited 

Representatives of the State of Manufacturer.  

The CVR data was successfully recovered and contained two hours voice recording 

data. The recording data included the approach on the previous flight from Sentani to 

Oksibil, the flight from Oksibil to Sentani and the accident flight. 

During the accident flight, most likely the crew did not use their headset resulting in 

crew conversation were not recorded with high quality on their respective CVR 

channels.  

The Cockpit Area Microphone (CAM) captured the ambient voices in the cockpit, 

including some crew discussions. However, the quality of the recording of the CAM 

channel was found polluted by high level noise due to the presence in the audio band 

of several frequencies generated by the aircraft electrical power supply (AC Wild 

Generator). 

Some in-depth filtering processes were applied on the audio recording to reach an 

acceptable level of voice quality allowing some transcription of the crew speech. 

The CVR data revealed that on the previous flight from Sentani to Oksibil, the PIC 

acted as PF and the SIC acted as PM. The flight cruised at 11,500 feet and the 

approach was conducted by flying direct to left base for runway 11.  

The CVR did not record EGPWS altitude call out including the ñFIVE HUNDREDò 

call out prior to land at Oksibil and Sentani. 

During the accident flight, the CVR did not record EGPWS warning up to the impact 

nor any crew briefing and checklist reading, from cruise up to the impact. 

Except the absence of EGPWS warning, no evidence of any other aircraft system 

malfunction was obtained from CVR data. 

The excerpt of the accident flight voice recorded data is described in the table below. 

The time synchronization between CVR time and UTC utilized the Oksibil AFIS 

time when the aircraft conducted the first contact to Oksibil AFIS.    
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The excerpt of CVR is as follows: 

 

Estimate 

Time 

(UTC) 

From To Description 

5:49:11 IL267 Other 

pilot 

Informing that IL267 was at point MELAM and 

cruised at 11,500 feet.  

5:54:22 IL267 Other 

pilot 

Confirm the other aircraft that was passing by, 

above IL267 which was maintained at altitude 

11,500 feet. 

5:55:00 IL267 OKL 

AFIS 

First contact to Oksibil. 

5:55:02 IL267 OKL 

AFIS 

Mention the intention to descend from 11,500 

feet. 

5:55:10 OKL 

AFIS 

IL267 Confirm the descent and requested the pilot to 

report when position overhead Oksibil. 

5:55:17 IL267 OKL 

AFIS 

The pilot intended to direct left base runway 11. 

5:55:40   Flight Attendant announces the arrival to the 

passenger. 

5:56:44 P2 P1 P2 requested for flap fifteen. 

5:56:46   Flap fifteen was selected. 

5:57:13 P2 P1 P2 requested Gear down. 

5:57:13   Gear down was selected. 

5:57:40 P1 P2 Flap fifteen and gear down was confirmed. 

5:58:14    End of recording. 

The significant events recorded in the CVR are as follows: 

¶ On the previous flight during approach in Oksibil, the CVR did not record 

EGPWS altitude call out of ñFIVE HUNDREDò. 

¶ On the previous flight during approach in Sentani, the CVR did not record 

EGPWS altitude call out including ñFIVE HUNDREDò callout 

¶ At 05:49:11 UTC, the flight cruised at 11,500 ft via W 66 up to point MELAM, 

then to Abmisibil. 

¶ At 05:54:22 UTC, the pilot confirmed seeing another aircraft which was passing 

by.   

¶ At 05:55:00 UTC, the first communication between pilot and Oksibil AFIS 

officer was conducted when the aircraft position over Abmisibil and pilot stated 

the intention to fly direct to left base runway 11.  

¶ At 05:57:40 UTC, the pilot had extended the flap and landing gear in 

preparation for landing.  

¶ The CVR did not record EGPWS warning up to the impact.  

¶ The CVR did not record any crew briefing and checklist reading recorded, from 

cruising up to the impact.  
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1.12 Wreckage and Impact Information 

The aircraft wreckage was found on a ridge of Tanggo Mountain, Okbape District, 

Oksibil at approximately 8,300 feet AMSL at coordinates of 04°49ô17.34ò S, 

140°29ô51.18ò E, approximately 10 Nm from Oksibil Aerodrome on a bearing of 

306°. 

According to the information of the pilot observing the accident site, the wreckage 

distributed was on direction approximately 200°.  

The area of the aircraft fuselage debris was destroyed by post-impact fire.  

 

Figure 7: The view from the accident side toward the aircraft flight path showed 

opening forest trees that likely caused by impact to the aircraft  

 

Figure 8: The wreckage of the fuselage damaged by post-impact fire  














































