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This Final report was produced by the National Transportation Safety
Committee (NTSC), 3" Floor Ministry of Transportation, Jalan Medan
Merdeka Timur No. 5 Jakarta 10110, Indonesia.

The report is based upon the investigation carried out by the NTSC in
accordance with Annex 13 to the Convention on International Civil
Aviation Organization, the Indonesian Aviation Act (UU No. 1/2009) and
Government Regulation (PP No. 3/2001).

Readers are advised that the NTSC investigates for the sole purpose of
enhancing aviation safety. Consequently, the NTSC reports are confined to
matters of safety significance and may be misleading if used for any other
purpose.

As the NTSC 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 NTSC as the source.

When the NTSC makes recommendations as a result of its
investigations or research, safety is its primary consideration.

However, the NTSC fully recognizes that the implementation of
recommendations arising from its investigations will in some cases
incur a cost to the industry.

Readers should note that the information in NTSC reports and
recommendations is provided to promote aviation safety. In no case is
it intended to imply blame or liability.
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ABBREVIATIONS AND DEFINITIONS

AFE : Airfast Indonesia call-sign

AOC . Air Operator Certificate

ATS : Air Traffic Service

BASARNAS : Badan Search and Rescue Nasional / National search and Rescue Agency

BMKG . Badan Meterologi Klimatologi dan Geofisika / Indonesia Agency
Meteorology Climatology & Geophysics

CASR : Civil Aviation Safety Regulation

CFIT : Controlled Flight Into Terrain

CPL : Commercial Pilot License

CSN : Cycles Since New

CVR : Cockpit Voice Recorder

DGCA : Directorate General Civil Aviation

ELT : Emergency Locator Transmitter

FDR : Flight Data Recorder

GPWS : Ground Proximity Warning System

ICAO : International Civil Aviation Organization

IFR : Instrument Flight Rules

ILS : Instrument Landing System

Kg : Kilogram(s)

Km : Kilometer(s)

Mm : Millimeter(s)

MP : Mile Post

KNKT/NTSC Komite Nasional Keselamatan Transportasi / National
Transportation Safety Committee

PIC : Pilot in Command

CVR : Cockpit Voice Recorder

FDR : Flight Data Recorder

TSN : Time Since New

uUTC : Universal Time Coordinate

VFR : Visual Flight Rules

VMC . Visual Meteorological Conditions



INTRODUCTION

SYNOPSIS

On 16 March 2012 at 0702 LT (2202 UTC?) a Eurocopter AS350B3 helicopter registration
PK-ODA departed from Timika Airport2 Papua. The helicopter operated by PT. Airfast
Indonesia was on an unscheduled charter flight by Freeport Indonesia Company. The flight
was planned from Timika to Utikinagon (helipad) — Mile post (MP) 66 (helipad) — Wanagon
(helipad) — MP 66 — Timika.

The helicopter carried four passengers and food supplies to Utikinagon. At Utikinagon the
helicopter dropped three passengers and food supplies then picked up another three
passengers. The helicopter flew to MP 66 with four passengers on board. At MP 66 the
helicopter disembarked three passengers and picked up the food supplies, to be delivered to
Wanagon.

At Wanagon the helicopter dropped one passenger and the food supplies and picked up two
passengers and returned to MP 66. During the flight to MP 66, the pilot received a radio call
to pick up one passenger from West Gully. West Gully is located approximately on radial 100
from Wanagon and on the left side of the track to MP 66 which was approximately 180°. The
pilot flew to West Gully and attempted to land twice but unsuccessful due to poor visibility.
The pilot then decided to continue to MP 66.

While approaching MP 66 the pilot could not land due to weather and decided to divert to
Landville (MP 73). At 23.10 the pilot made radio call to company radio frequency and
informed his intention to divert to MP 73. This was the last communication with the pilot.

MP 73 located north east of MP 66 at lower elevation. Normally the ground visibility better
than MP 66 and at several times diversion flights successfully land at MP 73. There was no
radio room at MP 73 for the crew to make radio communication other than aircraft radio.

At 23.17 Kilangin Tower controller received a phone call from Biak Flight Service Station
(Biak FSS) officer informed that BASARNAS received a ELT (Emergency Locater
Transmitter) distress signal at coordinate 04 07.9 S 137 04.5 E from PK-ODA at emergency
radio frequency 121.5 MHz.

Kilangin Tower controller confirmed the information to the AFE company frequency and
exploration radio room, and was informed that PK-ODA has landed at MP 73.

After 30 minutes from the last radio contact, there was no information received from the pilot.
The MP 66 Manager contacted Wanagon and was informed that the helicopter was not at
Wanagon. The MP 66 manager instructed a team to go to Landville by land vehicle to check
the aircraft condition.

At 02.08 Biak FSS officer reconfirmed the status of ELT distress signal to Kilangin Tower
controller. Kilangin Tower controller reconfirmed to AFE company frequency and

1 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, Eastern Indonesian Standard Time (WIT) is UTC+9 hours.

2 Timika Airport, Timika, Papua (TIM/WABP) is referred to as ‘Timika’ in this report.



exploration radio room. Exploration radio room officer informed that after the last
communication at 23.10 there was no further information of the aircraft. AFE radio room
officer informed that there was no aircraft landed at Landville (MP 73) as informed by the
team deployed from MP 66.

The Airfast Operation Base at Timika deployed two helicopters for search operation. The
search operation was postponed due to bad weather.

At 2200 on 17 March 2012, the Freeport search team from MP 66 found the helicopter
position at coordinate 04° 07.34 S 137° 05.40 E at elevation of 8,000 feet. The helicopter was
destroyed and all occupants were fatally injured.

On 17 March 2012, the rescue team successfully evacuated the pilot and transferred to MP 66.

On 19 March 2012 at 0000, the rescue team successfully evacuated the passengers and
transported to MP 66.

The evidence of aircraft impact into terrain without any systems malfunction is characteristic
of a Controlled Flight IntoTerrain (CFIT).

During the investigation the NTSC issued recommendation to the Directorate General Civil
Aviation relating training requirements for pilots operating in remote and mountainous
regions such as Papua.

Vi



1. FACTUAL INFORMATION

1.1 History of the Flight

On 16 March 2012 at 0702 LT (2202 UTC) a Eurocopter AS350B3 helicopter
registration PK-ODA departed from Timika Airport Papua. The helicopter operated
by PT. Airfast Indonesia was on an unscheduled charter flight by Freeport Indonesia
Company. The flight was planned from Timika to Utikinagon (helipad) — Mile post
(MP) 66 (helipad) — Wanagon (helipad) — MP 66 — Timika.

The helicopter carried four passengers and food supplies to Utikinagon. At
Utikinagon the helicopter dropped three passengers and food supplies then picked up
another three passengers. The helicopter flew to MP 66 with four passengers on
board. At MP 66 the helicopter disembarked three passengers and picked up the food
supplies, to be delivered to Wanagon.

Figure 1: PK-ODA aircaft

At Wanagon the helicopter dropped one passenger and the food supplies and picked
up two passengers and returned to MP 66. During the flight to MP 66, the pilot
received a radio call to pick up one passenger from West Gully. West Gully is
located approximately on radial 100 from Wanagon and on the left side of the track
to MP 66 which was approximately 180°. The pilot flew to West Gully and
attempted to land twice, however the approached were discontinued due to poor
visibility. The pilot then decided to go to MP 66.

While approaching MP 66 the pilot could not continue to land due to bad weather
and decided to divert to Landville (MP 73). At 23.10 the pilot call to company radio
frequency and informed his intention to divert to MP 73. This was the last
communication with the pilot.

MP 73 located north east of MP 66 at lower elevation. Normally the ground visibility
better than MP 66 and at several times diversion flights successfully land at MP 73.
There was no radio room at MP 73 for the crew to make radio communication other
than aircraft radio.



At 23.17 Kilangin Tower controller received a phone call from Biak Flight Service
Station (Biak FSS) officer informed that BASARNAS received a ELT (Emergency
Locater Transmitter) distress signal at coordinate 04 07.9 S 137 04.5 E from PK-
ODA at emergency radio frequency 121.5 MHz.

Kilangin Tower controller confirmed the information to the AFE company frequency
and exploration radio room, and was informed that PK-ODA has landed at MP 73.

After 30 minutes from the last radio contact, there was no information received from
the pilot. The MP 66 Manager contacted Wanagon and was informed that the
helicopter was not at Wanagon. The MP 66 manager instructed a team to go to
Landville by land vehicle to check the aircraft condition.

At 02.08 Biak FSS officer reconfirmed the status of ELT distress signal to Kilangin
Tower controller. Kilangin Tower controller reconfirmed to AFE company frequency
and exploration radio room. Exploration radio room officer informed that after the
last communication at 23.10 there was no further information of the aircraft. AFE
radio room officer informed that there was no aircraft landed at Landville (MP 73) as
informed by the team deployed from MP 66.

The Search and Rescue Operation Base at Timika deployed two helicopters for
search operation. The search operation was postponed due to bad weather.

At 2200 on 17 March 2012, the Freeport search team from MP 66 found the
helicopter position at coordinate 04° 07.34 S 137° 05.40 E at elevation of 8,000 feet.
The helicopter was destroyed and all occupants were fatally injured.

On 17 March 2012, the rescue team successfully evacuated the pilot and transferred
to MP 66.

On 19 March 2012 at 0000, the rescue team successfully evacuated the passengers
and transported to MP 66.



1.2

1.3

1.4

Figure 2: The accident site

Injuries to Persons
Injuries Flight crew Passengers T(_)tal in Others
Aircraft

Fatal 1 2 3 -
Serious - - - -
Minor - - - -
Nil Injuries - - - -
TOTAL 1 2 3 -

Damage to Aircraft
The helicopter was substantially damage.

Other Damage
There was no other damage reported to property and/or the environment.



1.5 Personnel Information

1.5.1 Pilot in Command

Gender

Age

Nationality

License

Date of issue

Valid to

Aircraft type rating
Medical certificate
Date of last medical
Last proficiency check

Flying experience

Male

42 years

New Zealand

CPL (Helicopter)

16 February 2011

21 March 2012

AS350B3

Class |

26 January 2012

20 December 2011 in New Zealand

Total hours 3,070 hours 48 minutes

Total on type 1,000 hours

Last 90 days 86 hours 30 minutes

Last 60 days 67 hours

Last 30 days 27 hours 18 minutes

Last 24 hours 1 hour 15 minutes (approximately)
This flight 1 hour 15 minutes (approximately)

The pilot held a current Commercial Pilot License (CPL) issued by New Zealand
aviation authority and validated by Indonesia Directorate General Civil of Aviation
which was valid up to 21 March 2012.

There was no evidence that the pilot was not fit for duty, nor was there any evidence
of physiological or psychological problems in the day preceding the accident. On 14
March 2012 and 16 March 2012, the pilot did not perform any flight duty due to bad
weather.

The pilot completed the flight crew competency check at New Zealand on 20
December 2011.

There was no evidence that the pilot has been trained to flight in instrumental
meteorological condition by previous operator or PT Airfast Indonesia.

There was no evidence or information of the training given to the pilot for visual
flight operations in mountainous and unpredictable weather conditions, included
intensive route and aerodrome familiarization in locations, and over routes, where



1.6

aids such as TAWS3, GPS4, and Radio Altimeters are not effective nor practical nor

available.

Aircraft Information

1.6.1 General

1.6.2

Registration Mark
Manufacturer
Country of Manufacturer
Type/ Model
Serial Number
Date of manufacture
Certificate of Airworthiness
Issued
Validation
Certificate of Registration
Issued
Validation
Time Since New
Cycles Since New
Last Major Inspection

Last Minor Inspection
Engines

Manufacturer
Engine type
Type/Model

Serial Number

PK-ODA
Eurocopter
France
AS350B3
4063

May 2006

10 February 2011
9 February 2013

10 February 2011

9 February 2013

4,437 hours 54 minutes
25,711 cycles
Not provided by operator

12 February 2012 (300 hours inspection)

Turbomeca France

Turboshaft engine
Arriel 2B1

23257

3 TAWS - Terrain awareness and warning system. Provides predictive terrain-hazard warnings. See EGPWS.

4 GPS - Global positioning system. Worldwide system in which users derive their location by interrogating four satellites
from a total net of 24.

5 Radio altimeter — Instrument giving a readout of height above ground level by time varying frequency and measuring the
difference in frequency of received waves, this being proportional to time and hence to height.



1.7

1.8

1.9

Installed . 13 December 2005

Time Since New . 4,436 hours 36 minutes
Time since overhaul . Not provided by operator
Cycles Since New © 7,990 cycles

Meteorological Information

While the helicopter attempted to land at MP 66, the visibility was very low and it
was impossible for the helicopter to land as reported by personnel on the ground.

There was no weather information at the accident site.

Based on the daily experiences informed, that the weather were very fast change on
that area, and the experienced of the two helicopters of Search and Rescue flight
deployed at the dated of accident, they were postponed due to bad weather.

Figure 3 Evacuation flight
Sample of weather during evacuation on 19 March 2012 at 0630 AM.

Aids to Navigation

The helicopter was equipped with a Global Positioning System (GPS) receiver and
visual chart for that area.

Communications
The communication between the pilot and ground operator was normal. The



communication was not recorded.

1.10 Aerodrome Information

MP 66 is sub-base operation of Freeport. It is located at 25,5 Nm radial 030 from
Timika, at elevation 7320 feet/ 2220 meter above sea level at coordinate 04°09.24’
S; 137° 05,51’ E.

MP 66 has a helipad capable to accommodate approximately 6 to 8 helicopters.

1.11 Flight Recorders

The aircraft was not equipped with a Flight Data Recorder or a Cockpit Voice
Recorder. Neither recorder was required by current Indonesian regulation.

1.12 Wreckage and Impact Information

The wreckage was found on a ridge at elevation of 8,000 feet. Some major parts of
the wreckage were transported to Timika.

The canopy, parts of the landing skids, and the main gear box (MGB) / engine
coupling were not recovered. The main rotor blades had been cut for recovery
reason.

1.12.1 Main structure Examination
The details of the examination of main structure are as follows:
Landing Skid

The front cross tubes of the left landing skid was found bent backward and twisted
while the aft cross tube was bent backward (as showed on figure 6). These types of
damages were resulted by horizontal and lateral forces.

Figure 4: damages of the landing skid cross tube.

Fuselage

The upward bending of the forward cabin floor, deformation of the lateral cross
bulkhead, and the skin buckling on the intermediate fuselage and the tail boom



indicated a significant forward force.

Cross bulhead

s Tailboom RN e

Figure 5: The damage of the main structure

1.12.2 Blades examination

Main Rotor Blades

The main rotor blades were severely damaged on the leading edges near the blade
tips. These damages were typical of high speed impact damage. High speed impact
on the main rotor blades indicated that the engine was still operating prior to impact.
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Figure 6: General condition of the Main Rotor Blades
Tail rotor (TR) blades

The tail rotor blades were severely damaged due to impact. This was indication of
significant rotor speed during the impact.

R A e T
f g

Figure 7: The tail rotor blades conditions

1.12.3 Engine examination

The “twist grip” handle on the collective pitch lever was in the “Flight” position.
This is the normal position during flight

The fuel shut-off switch was not activated and was in the open position (red
guarded). This is the normal position during flight.



Twist Grip

,-f! |I|l'

Figure 8: Twist Grip

The engine start switch was in the “On” position with the guard in the folded down
position. This is the normal position during flight.

Figure 9: The engine start switch position “ON”

The whole engine was recovered and had retained its integrity after impact.

Fuel shut-off valve
handle

10



Figure 10: The fuel shut-off valve handle

Figure 11: Accessories Gearbox

It was found misalignment of the mark on the drive nut with respect to the mark on
the drive gear’s shaft. This misalignment occurred when the engine encountered an
important sudden increase in resistant torque whilst delivering power. The torque
increase was likely to have occurred when the main rotor (blades or rotor head) hit
the solid obstacles (trees or ground).

The misalignment indicates that the engine was delivering power at the time of the
impact.

Mark on
drive gear's
shaft

Mark on
drive nut

Figure 12: The misalignment marks

There were no particular findings to report regarding the MO3. The gas generator
spool could be rotated by hand. The rotation was silent and smooth. The starter could
be seen rotating in conjunction with the rotation of the spool, thus confirming the
operational condition of the accessories gearbox gear chain.

There were no particular findings to report regarding the MO4 casings. All the Free
Turbine’s blades were present and appeared in nominal condition. The free turbine
wheel could be rotated by hand. The rotation was silent and smooth.

11



Figure 13: Turbine blades

All three magnetic plugs were checked. One filament like particle was found on the
MO1 (accessories gear box) magnetic plug. Such an isolated particle does not
represent any advanced stage of damage and it may have been released as a
consequence of the accident. No other particle was found on the other magnetic
plugs.

Figure 14: Magnetic plugs

The examination of the significant components available of the aircraft wreckage
indicated that the helicopter was on level flight with a significant longitudinal speed
at the first impact. It was also concluded that the engine was operating prior to

impact. The examination did not reveal evidence of any system malfunction prior to
impact.

1.13 Medical and Pathological Information

No medical or pathological investigation was conducted following this occurrence.

12



1.14 Fire

There was no evidence of pre or post impact fire during the occurrence.

1.15 Survival Aspects

On 16 March 2012 at 2317, Kilangin Tower controller aware of accident PK-ODA
after received a phone call from Biak Flight Service Station (Biak FSS) officer.
BASARNAS received a ELT (Emergency Locater Transmitter) distress signal on
emergency radio frequency 121.5 MHz at coordinate 04 07.9 S 137 04.5 E.

PK-ODA was equipped with ELT 406 that capable to transmit in three different
frequencies: 406 MHz, 121.5 MHz, 243 MHz.

The evacuation process terminated on 19 March 2012 after all occupants has been
evacuated.

All occupants were fatally injured due to the magnitude impact forces.

1.16 Tests and Research

Not relevant to this accident.

1.17 Organizational and Management Information
Aircraft Owner and Operator  : PT. Airfast Indonesia
Address : Jalan Marsekal Suryadarma No. 8,
Tangerang, Republic of Indonesia
Operator Certificate Number  : AOC/135-002

1.18 Additional Information

There was no other factual information that was relevant to the circumstances
leading up to the occurrence.

1.19 Useful or Effective Investigation Techniques
The investigation was conducted in accordance with the NTSC approved policies and

procedures, and in accordance with the standards and recommended practices of
Annex 13 to the Chicago Convention.

13



2. ANALYSIS

The examination of the main structure, blades and engine indicated that the aircraft
was on level flight with a significant longitudinal speed during impact. The
examination did not reveal any evidence of system malfunction prior to impact and
the engine was operating prior to impact.

The last communication revealed that the pilot intended to divert to MP 73 after
found the destination of MP 66 was not possible for landing. This decision was
commonly chosen as sudden changes of weather very often occur on that area. Based
on experiences, the weather at MP 73 normally better than MP 66, as it is located at
lower elevation. There was no information from the pilot of any aircraft system
malfunction.

The impact point was found at 8000 feet. It indicated that the aircraft was on cruise
on route to the alternate helipad at MP 73.

The evidence of aircraft impact into terrain without any systems malfunction is
characteristic of a Controlled Flight IntoTerrain (CFIT).

14



3. CONCLUSIONS

3.1 Findings

a.

b
C.
d

h.

The aircraft was certified as being airworthy at the time of accident.

. The pilot was appropriately licensed and qualified to operate Eurocopter AS350.

There was no evidence that the pilot was not medically fit.

. The pilot complied with the Directorate General Civil Aviation (DGCA) and

company flight.

The aircraft was being operated within the approved weight and balance
limitations.

The detailed examination of the all the available components of the aircraft
wreckage has no revealed any evidence of pre-crash failure.

The observation on the crash site and on different wreckages parts seems to
indicate that the first contact with the trees and ground was at level flight with an
aircraft with a significant longitudinal speed and power on the dynamic
components.

No pre-crash failure has been observed.
The weather was very fast changes it most likely in a very low visibility

3.2 Causes/Factorss

The above findings showed that this is a controlled flight into terrain (CFIT).

6

“Factors” is defined as events that might cause the occurrence. In the case that the event did not occur then the accident
might not happen or result in a less severe occurrence.

15



4. SAFETY ACTION

At the time of issuing this draft final investigation report, the National Transportation
Safety Committee had not been informed of any safety actions resulting from this
occurrence.

16



5. SAFETY RECOMMENDATIONS

As a result of this investigation, the National Transportation Safety Committee
issued safety recommendations to address safety issues identified in this report.

5.1 Directorate General of Civil Aviation

The National Transportation Safety Committee recommends to the Directorate
General of Civil Aviation to review the training and checking requirements for pilots
operating in remote and mountainous regions such as Papua such as:

Particular attention to the training given to the pilot for visual flight operations in
mountainous and unpredictable weather conditions, included intensive route and
aerodrome familiarization in locations, and over routes, where aids such as TAWS?,
GPSg, and Radio Altimeter® are not effective nor practical nor available.

5.2 PT. Airfast Indonesia

The National Transportation Safety Committee recommends to the PT Airfast
Indonesia review the training and checking requirements for pilots operating in
remote and mountainous regions such as Papua.

7 TAWS - Terrain awareness and warning system. Provides predictive terrain-hazard warnings. See EGPWS.

8 GPS — Global positioning system. Worldwide system in which users derive their location by interrogating four satellites
from a total net of 24.

9 Radio altimeter — Instrument giving a readout of height above ground level by time varying frequency and measuring the
difference in frequency of received waves, this being proportional to time and hence to height.

17



6. APPENDICES

6.1Appendix A : Eurocopter On site Wreckage Examination Report

@ EL!J“GCGPTEI? Marigname, the 151120012

Page 1/29

INVESTICATIONS AND FREODDCT INTECEITY

ON SITE
WERECKAGE EXAMINATION
REPORT

Reporr EAI n: &2T12
Disce of examination: 10-11 Ssptember 2012, Timikes Indonesia
ATRCEAFT

Trype of helicopter: AS3F0 B3

5N and registratios: SM4063 PE-ODA

Cuoztemer: PT Aurfast Indonesia

Dimee of the socideni- 17 Marck 2012, Mt Zaagkam, Indomesia
EQUIFMENT EXAMINED

Dhesipmation: Wreckage Examdnation (H'C witkeat CVFDE)

Om site pictures and izformeation done by Jacques Trabat, Eurecopter Indonesia, Techmical Advizor for BEA

REASON FOR EXAMINATION

Examinztion of the necoversd parts of the wreckage to detsrmuing if there 2re 2oy evidences of pre-crash
failure and idestify any avidszcas of powsctorgoe installed oo dymamic assembliss.

In &ccordance with fhe ICAD annex 13, thie documsnt written by Eurccopbar as Technlcsal
Advwisor of the BEA |8 excluslsely Intanded to the BEA as Investigator In Chargs or Accredibed
Rapresantative.

The BEA | the only authorized to diffuse this document outeldes BESA & Eurccopder

18



Report EAT n*6272011 page 1125

L CIRCTUMSTANCES:

Tha belicopsar took off from Wanzgom to MP66 with tke pilet and fwo passengars. Dunng the flight, the
radso called to pick up a passengar #t Wast Gully. The pilot szcountersd some bad weather condition at
Wast Gully and decided to furn back 22 MP66 thez 22 Landfl by radio at £h10am as last confact.

Tha distréss call has besn received at 5202zm.

The wreckage was found m 2 very mountaimous aree: Zeagkam Moust at 2000

1 WEATHER CONDITIONS:

Tha weatker was wary bad with nzazy clonds

3. CRASH SITE MAPS:

19



Feport EAI n®62/2012 pape 315

4. CEASH SITE OBSERVATIONS:

Dius to the =res of the crash (forest, high slape_.etc), the sminetion of the areckage has been performed in g
hergar in Timilka after the reooseny.

20



Eeport EAI n®§2/2012 pape 3125

4. CEASHSITE OBSEREVATIONS:

Due o the eres of the crash (forest, high slope_stc], the saminstion of the wrecikage has been paiommed in 8
herzar in Timi ke sfber the reooseny.
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5 CGENERAL WEECHAGE EXAMINATION:

The wrackags sxamination toeok placs at Timika whers tee mzdn parts of the wreckags Rave basn
ranspostad

The camepry, parts of the lending skids a=d the main gear box (MEB) | szgine coupling ars miswing
Tha bladas kavs baez ot Sor recomry rsasoz.

N
A

N
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Eeport EAI n®627 2012 papge 5729

2.1 Lamding Gear:

Tha skid landi=g geer exhibits soove denzeges wikich 21 consisient with a significamt longrmdi=al velocity
[=desd, both cross tubes dom’t preseat deformation dus to vertcal load but bave swiveled backwesd
conducti=g te the fathars at the juncton with the horzomtal tzbes which ars miswing.

2.1, Fozelape:

Main structure is kighly damaged but axkibits sonee evidezcas of a significant longrmdi=el spesd like
deformetioz of the cabin oo, the latezal cross bulkkead deformation of the fusl semrou=ding strocture. the
lamural gki= buckli=g of the iztermedinte faselags and the tail boom

23
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2.3, Genersl Concluzion for General Wrecloaps Examination:

Tha only comclosion whichk can be given concar=zing the gepemal wreckaze examinatica is thai the ircrafi
sesms to heve impacted with a sizmifice=t homzo=tal spaed.
Wo evidence of pre-crask £arhirs B2 beso observed on the recovezed part.
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§ DAWAMIC COMPORENTS EXAMINATION:
5.1. Main Forer (ME) Blades:
Frinciple sclema of the Main Rotor Blades

POl A P Padia 1. doeaior Someing el
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Geperal Conditiens of the Main FEocor Blades

§
%

Blades cut for woecsags moovery
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Conclozos concermize the Alam Fotor Slade: examinadon

Rttt bt e ot

6.1, Main Eorer Head (AMEH] Assembly:

Principle schema of the Maiz Rotor Head
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eperal Condinsns of the AMain Roror Head

Telioan STar s
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Crop restraines restraining ring

Conclomon concermize the AMam Eotor Head examination

Tha Main Rocor Haad exhibics sigeificent damages resulong from the crash

The th=es Star armas (rep 1) axw broksn with an angls of about 43° wiich is repressztative of a sigmificant
drag resliizg fromn the grownd confact.

Tha star arms exbibits 2lso damages resulting froo flapping

Bomeover, the drop escainerrestrainizg ning exhibics high coztact and deformesion wikich is also
conststent with the fappimg damages observed oz the sfar arms.

Thess obsarvatioss indicetes a high snergy torque (BPA] and power) izstalled om the MR dun=g the crash
SRqUEDDE.

All the ottar damages (f2ilures mptmres, defomzation, .. ) observed oo the MEEH ars the comsequencs of the
ovarloads resulting from: the crash ssquezca.

Mo pre-crash fadlure has besn obsanred.

28



Eeport EAI n®82/ 2001 page 1172%

6.3, Main Gesr Box (AMCBI:
Principle schema of the Main Gear Box

Tem D o e e e

Geperal Condingns of the Main Gear Bex

[t wat not possibla to comfirm the free rotation of the mzin rotor Bead likaly &=s fo the post-crash
machzzical demage a=d deforzaetics bat =o pre-crask damage or fathirs o bean idemtified cx this
msembly (oo ovarheating or distess evidezca) azd no particls kas bean fou=d on the magnetic plug.

Mo pre-crash fadlure has been ohsarved.
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§.4. Suipension:

Principle schema of the Snipenzion
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Faz

General Conditions of the Snipension

Lef: Forward

Conclozion concermizg the Suspemtion examination

The mzin gearbox szspension axhibits cverload fadlures a=d dapages which are comsistent witk the resalt
of the crask seqoenos.

Wo pre-crash fadlume has been obsarved.
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6.5 Ewpime To Main Cesr Box (MGE) Conpling Assembly:

Principle schema of the Enmpe A GE Conplizp

zeperal Conditions of the Expine AMGE Couzpline

The Engine to BIGE drive skefi and the Ginchal nng ars missing
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Evidence of mecranical
imtarfarEnos with ke
rotting crive st

Cougiing tube jmierfenznoe

Conclosion concermizg the Ensine to MGE Coupling examinstion

Tha Engrms to MGE coupling tobe 1o Connscting casing coupling s hroken dus o overload 22 the gimbal
ring arsa with evidsoce of mechezical intarfomuncs with the rotating couplizg shatt.

Tha driwe shaft to MG inpat fAsxible couplizg is brokez of the BMGE suds

Cine compling helt is miscing, one compling helt exhibits significant sheasi=ghendi=g duformatioz witk
slongation of the coupling Bole and ooe i3 in posigon with part of flexible coplizg desroyed dus to
ovarloads.

Tha compling tubss axkibits evidencs of meckanical intarfarencas with the reteting drive shaft fangs which

indicates that the deive shaft wes stll saming after the ovarlead fexttle conplizg failurs. The ginsbal rng is
MIZEIZE.

All these demages 2re consistant with the consequence of the damzages rasuli=zg fom the ovesload
resalting from the crach sequence (ovsstorgue and defommzesion) with evidence of sigzificent rotatiomal
speed e=d power during this sequence.

Mo pre-crach fadlure has baen ohsarved.
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£5. Expize:

Eeport EAT n®817200T pagpe 1725

The sngine sxanzination hes bean subjectad o the “On Sie Evestgerion Raport™ W"Bap Sir 2012047-1
a.

fromn Turbomie:

6.7, Tail Rotor Dirive

Shaft Aszemblies-

Principle schema of the Tail Eotor Drive Shafiz
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Geperal Condinens of the Tad Kotor Drive Shafis

Tha forarard sfeal drive shaft is missizg.

Cwly the aftward part of the rear light alley drve shaft s avadlable

B‘.nui:igh.'. alloy drive shaft (miscizg pasts)
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The szgine cusput faxible conplmg v destroved dwe o overload (terque and tractice) wikich ere consistant
witk 2 disconnacivon undar potsar.

The forarard sseal drive chaft ic miscizg.

The rzar leght alleoy drive skadt is sieificamtly defomeed a=d broken betweea the beaming nurher 3 azd 4
dus to overioad and deformetion wkich are consistant with a damage failere consequance resalit=g from
the crask sequenca.

The forarard part of the sear Light alloy drive shaft is missizg.

The szgina ousput flaxible conpling s sigmifcaztly deformad wkich is mepreseztztive of dapags resulding
fromn tha crazh sequenca.

All these obsarvatiozs indicate thes this tail rotor drive sZaft was retating with porarsr dusizg the crask
sequencs and that this coupling kas baen disconnected during this sequencs des o the significant arframe
deformeicz'Sture.

Wo pre-crash fzilume has beemn ohsarved.
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&8 Tail Botor (TE) Blade::

Pranciple sckema of the Tadl Fotor Slades

Soaay e i o of v'm s
Sk i Ol

i

Conclusion concermizg the Tail Fotor Blades examination

Tha ezl ooy blades are sevarly dameged dus to the contct with the tress & the ground.
Thats fAndi=gy pow cozsisian: itk a preseccs of significasr rotor speed during the spact.
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6.9, Tail Gear Bea and Tail Foter Head

Principle schema of the Tail Gear Boxr and Tail Kotor Head
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General Conditons of the Tail Crear Sor asd Tail Eotor Head

Concluzios concermize the Tail Gear Box spd Tail Roror Hesd sramination

Ko damage obssnmd oo the pitch change conimel syssem (pitch change ballczamck, pitck ckange spidar,
pitck links,.. ).

The Tail ear Box input supporis are brekan des to ewvarloads profbably dus to the sactara
deformaetics/'Bathure resulit=g oz the crash sequencs

The Tril Gear Box turns frealy, the megzatic plug is free om pariicls

Mo pre-crash faihume has basn obsared.
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&.10. Crezeral Concloson for Dvpamic Compozends sTaminaien:

All the ohsarved dzmages, failures mpurss 2=d deformatios obsarnred on the availabls pest of the dymamic
essermnblies are the conseguezce of the overloads msuliing from the crash sequence

The detziled sxaminetion of theses damages (deformation 12d type of ruptares) bave alse permitad to
determing fhat the machemice] contirnity froma the engiz=s o the nxain rotor and fedl robor blades was presant
bafore the fimst tres mopact aod thet some kigh rofasional spesd and sorque so powes wens mstalled on the
dyoamic Assemblies dusizg the rask sequemcs.

This sxemination bas po evidezcud any pre-crash failurs.
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I FLIGHT CONTROL HYDEATULIC CIRCUIT:

Principle schema of the Flicht Conerel Hydranlic Carcmis
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General Condiens of the Flishs Comerol Hydranhe Corcuir
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Concluzios copcermize the Fhipht Control Hydraulic Circoit sraminaiion

All tha demage, deformaatic, fatkors observed on the available conzponsots (conmal rod, bellczanck, nxaim
e=d tzil redor servocomtrols, pisck lizies, ball bearing cabla, ..} ware cozsistezt with the conssquence of the
ovarload resulong o the cmash segusnce.

The hydraalic odl puzap ts still cozzected from the MGE inper pizion pallay Aange driving and the balt i
not wall pesitoned on the pealleys any=aore bat tx still presant.

The magnatic plug ts frae fom particles and the coupling pulley the peaim ail pump commecting splines are
iz good conditica

Mo pre-crach fedluse hac beon obsarved oo the repzaiming available cozopozant of the hydsaulic circui.

Mo pre-crach fedluse hac baen evidenced.
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8 ELECTRICAL AND NAVIGATION SYSTEALS:

Comments for che Elecivical and Navieados Svicems

Concluzoe concermizp the Elecirical and Naviesdos Svitems eraminanon

The cockpit kas besn completaly dewroyed by the anargy of the mmpact.
However, the instrement pans] was avadlable but the insmement cem't give izformetion for the oask
sequencs axcept te VEMD.
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8 CGENEEAL CONCLIUSION:

The detziled examimetion of the all te availabls componants of the xirczaft wreckage has oo revealed ary

svidencs of pra-crash failurs.
The ohsarraticz on the crash srie 2zd on differsn? wreckages parts ssems to mdicaie that the first contact

with the tress 2zd ground was at level flighd with 2z ammcrads witk o significant lopgitudmez] spaed 2nd
powsr installsd oo the dynamic conzponsnts.
Mo tachnical problsza whick should sxplaiz this awent Bs bee avidazcad.

LASSUS Vizcant
Flaat Safacy
rvastigation and Product Integmny
Accidant Irvestigatons Mezegar
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6.2  Appendix B : Safran Turbomeca On Site Examination Report

- SAFRAN ON SITE EXAMINATION REPORT
Mot Timnlka, Papua, indonesia

ursDmecs

Event dafe : 17" March 2012
Ewvent bocation : Mt Zaagkam, Papua, Indonesia
Crperator & PT Airfast
Aircraft | AS3IS0BE3+
Serial mumber | 40E3
Ragisiration © PK-DDA
Engine : Arriel 2B1
Soral nurmbser : 23257

Reference: Rap_S# 2012/067-1

VALIDATION APPROBATION
DATE aler gy petoo DATE Oppreded by
el e P oS e O P
77 = F i L il .E:I-q.-IJ !TEA
This Facwmre ond b Pyl msin o Jof i o Fiddows oo propery ol 1 hal e e roped o A gy by 1 Frw wrakea
(18 T

1018
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h SAFRANMN OM SITE EXAMINATION REPORT

L T — 10" & 11™ September 2012 — Timika, Papua, Indonesia

1. HTRODUCTIOMN .. -

1.1
i2

2. CIRCUMETANCED ...

CIRCUMSTARCES REPCATED TO TURBCMECA FRIDR TO THE INVESTIGATION

Tahle of Contents

22 ADCIMOHAL CRCUESTARCES AEPORTED TO TURBOMESR . . .. .. i 3
23 ADOITIONAL HPOEIMATION . . 3
LT | L I 3
a Lo Lo gt ] ] 1 4
4.1 ERIETFAL DEBTRIPTIDH. oottt oo s e o £ £ £ £t £ £ 8 B £ =
4.2 ENGINES TECERICAL DATE . et e et 5

B e ol ] I g
E.1 BIBFIABIE . . . e e 5
5.2 L 1 &
[ POWER TREHSMISEHDES. . . . . . e E
B8 2 ey T S 2
8.6 EHGIME GOMALIRGE . . e 8]
B EMGIME S BIRIRTEREIE . .. i et et e 8]
B.7 EHGIME THSTRLLATEDH ..ottt e s 11

[} EMGINIE BRI A TTITN .ottt s s sttt e ps st s s s s s s 11
a1 WOSUAL EMABIMBTEIMN | . e 2
a2 GHECE OF MEGMETIC PLUGE . . ... 15
2.3 EclrMENT EXEAMIRATION. .. .. . 15
I I 1 T i T T | — |

Axz b TRV . i . LE

7. BUMMARY AMD DIZCUSEION
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- SAFRAN OM SITE EXAMINATION REPORT
== Turbamaca 10" 5 11™ September 2012 — Timika, Papua, Indonesla

1. Imtroduction

The purpase of inis dacument Is to provide 3 fachial acoount and subsequent discussion reganding
g Inspection camied out on the wieckage of the hellcopler mentoned nere-above.

Tursomeca alended s |I".IEEﬂgE'.|l:ﬂ &= technical adwisor 1o ihe Bursau l:l'a"l'qLE'.EE El .I"d"Hj'EEE
pour 13 Securna ge I'Aviation Civile (SEA), French Investigation board.
1.1 Dafe and Location of the |ﬂ'!'B‘B||ﬂ-E[|EIﬂ

Tale - 1P & 11" September 2012
Location - Timlia, Papus, Indoresla

1.2 Atendess
The foliowing onganisalions ware presant during T2 Investigation ;

- KNKT, National Transportation Safety Committee. Minlsiry of Transportaton, Indanesia
- Alrfast

- Eurcocopter Indonesia

- Tubomess

2. Circumstances

2.1 Clrcumstancas reporied to Turbomeca prior to the Investigation

Durng a Tignt 2o @ mining sk In @ mountainous area, the plot announced 1nat he Intengded 0 um
ack to his depariure point due 1o ihe weather conditlans. 13 minutes afer he &, e coninal ower
lost comact with 1he arcrat.

The wreckage of the alrcraft was spatied the folioaing day In & stesp place.

2.2 Additienal circumstances reportad to Turbomaca

Hone

2.3 Additronal Informaticn
S=Imated aliude of the accioent: EODD

3. Conclusion

The examination of M2 wreck revediad that the engine was on DECL automabic coningl mode
and was Sedlvenng poseer al the ime of the acdident

T o i ! i TR e oo ! e Tl By el Bl w ot e om0 o delead - e el P il Tl muncd B o e ke
Chahe 2k S
i
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- SAFRAN OM SITE EXAMINATION REPORT
el W 10" & 11 September 2012 - Timika, Papua, Indonesia

4. Engines Description

4.1Ganeral dascription

Tre Amiel 251 englne s 3 urbcehalt englne with 3 single-s2age axial COMPrEEEIL. 3 BNgE-6
canintugal m?rgasur. an arruiar nﬂanr'gﬂhn -:narr'bg'!:a nge slage rﬂm? murﬂ%ﬂrﬁ
single siage power trbine, and a reduction gearbox with 3 nominal ouput & 5000 pm.

TR S
bl { i T

The engine ks composed of 5 moduiss -

MODULE Wia
GLEE e W
MOOULE oS T P i Rl MOMLE B
Poawer byhorm
BRODALE
AT E
'=
b ML MEE
Treasrimian skak
BEE| W CARICTY gHarbo

The engire I raled at 746 shp (357 kW) al lakeol power and 728 shp (543 KW) &t maxdmum
cantnuous [poweaT

The dimenslans of e engine are 1.14 M long, 0.431 m wide, and 0.616 m tall. i dry weight I
132 k.

The Ignition sysiem ks one of low tanskon, high energy, and Includes ane high-enengy gensrator,
] ||'%“ua|:t-:|r5h and vz Igniters. Engine 51an 15 via an eamrm-ar.'e.

] ik i Twsi ol il ety comand o e beed e e s Do el Tartecmumc oked ol
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“y SAFRAN

OM SITE EXAMINATION REPORT
10 & 11 September 2012 - Timika, Papua, Indonesla

4 2Engine's Technical Data

Englri TSN TS0 Ramarks
Amiel 281 — SN 23257 4438 Lnitran
Mooules PM SN Ramarks
MD1 - Accessaries Gearbo TOEMO12010 1976
MOZ — Axial Comprassor TOEMOZ2010 g2g
MD3 — Gab Genarior TOEMDZ2000 1758
W04 — Power furbing 7DEMDA 1720 718
MDS — Reduchion Gearbax TDEMDS2000 50
Equipments PM SN Ramarks
DECU TIEMFDI010 T20E
b 0222851000 045

_0g book was not avalabie

52
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h SAFRAN OMN SITE EXAMIMATION REPORT

Nk 10" & 11™ September 2012 — Timika, Papua, Indoneela

5. Wreckage Examination

4.1 Alrframe

» The airframe was seversly damaged The helicopters tal rotor, engine, Main Gaarbox and
gashiboand had ssparahed from the main body. The canopy Was missing.

5.2 Cockpit

= The cockpl wak separated from the main structure. Mo engine Information could be read on
the engine parametesr Indicator.

« The “taist gip” handie on the colective pitch lever was In the “Flight” posiion. This Is the
normal posion curing fight

Tl it ! ! T TR o ool ! i T i ol il sar b o o o e bt e e e e e T e sl B o i K
b 20k s
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ﬂ SAFRANMN OM SITE EXAMINATION REPORT

Tushsomacs 10" & 11 September 2012 — Timika, Papua, Indonesia

w»  The fusl shut-0F wvake was not acivated and was In the op=n FIIGJHEF [ra:l nande). This Is
the nommal position during fight

= The rofor brake handle (yellow handle) was In fhe activated posiion although this |5 not
coherent with the ﬂarnage-:l condiion of the maln robor Dlades. Thansfone, the handlke may
hawe been pushed oack Suring the crash or durng the recoveny efarts.

& The InNg 513 swich was In the o FIJHUITI Wi he ?.I-EI'EI In the foided doan |II-E||1l:ﬂ.
This 15 fhe normal pasiion during flight

i ! P o b ool d Tt dura Drognl s el il st S copmad o o de ko Ao cies Ve g Do ol Terdmunt Brldd wrikiid
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h SAFRAN OMN SITE EXAMINATION REPORT

T —— 10" & 11™ September 2012 - Timika, Papua, Indonesla

5.3 Power tranemizzlong

« The Maln Gearbox (MGE) wak separated from the helicopler and ihe engine was separsted
fram the MGS. The gimbal ring and the orive shatt were not recovered from the crash sike.

—— | Gimbal fng

/ I Difive sha

EHGINE

Couplng fube

Cornzciing casing

» The MIGE's lange that holds the connecting casing was sneared all around s base rasul
In the connectifg casing hanging ioose. RUbbing marks on the cornecling casing Indlca
that the nupdure probaioly oocumed @8 & conssguUance of the crash.

‘ -.grl -,:ﬂ:-.q ;ui:-ui.
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- SAFRAN ON SITE EXAMINATION REPORT
Turbsamaca 10 & 11™ September 2012 — Timika, Fapua, Indonesla

= [Damage o Me MGE ard Hs Indlcate that It rotated counter-clocivwize &1 the tme of
the orashe This was a resull of the resisfamt effor generated oy 1he biadss hiting solid
cbsfatdes. This Incleales that the engine was dellering podver &1 he Ime of T2 crash.

= The cuter Mange of fhe MEE input pinicn was in . The fiecior coupiling mormally
conrecied fo & Was missing with only 3 small porfian of It remalning arourd one of he fling
screws. This may have resuied from a combination of high torgue levels and misalignment
between the MGB and the engine at the time of the crash.

5 4Rofor blades

= All rotor biades sustained significant damages thus Indicating e presence of power at the
time ey Impacted obetacies (oround andiar freas).

L ! ik Tard: Fiy I il o et i o e e e A e T il i 08 W L
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- SAFRAN OM SITE EXAMINATION REFORT
== Turbomaca 10" & 11™ Sephember 2012 - Timika, Papua, Indonssla

5.5Engine Cowlings

+ The engne cowling was mainly infact and did not reveal any pre-crash damage. It was 53l
gitached to the engine compartment front fre wall.

= The ar Infake was fitted with 3 sand bamier fiker that gid not preeent any anomaly.

S.6Engine’s alr Intaks

»  The alr Imzke was Mxad 1o the enging and exhibited several Impact marks resuting from the
prash Inciuding one arsa punchied Inwards near I front fange.

» The remaval of tha alr Intais revealad that the punchad arsa had come 1o rub agalnst the
COMpPrESEors adal wheel
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T T— 10" & 11™ Saptembar 2012 - Timika, Papua, Indonasia

5.TEngine Installation

» Therear enging sUpport was In place. The cradie was slightly twistad 35 a conseguence of
the cash. The twao camps that fix ine engine 1 the cade wers not recovensd.
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| T 10" & 11™ September 2012 — Timika, Papua, Indonesia

6. Engine Examination

&.1vizual examination

- Whaie engine
The whale engine was recoversg and had retained 25 Imagnty during ine cragh.

- ACcessonas Gearbox (MO1)
There wers o parficuiar indngs to report regaraing e MO gearbax ang lInk Lbs,

- Axisl Compressor module (MOZ)
There wers Mo parficular indings to report ragardng e MO2 C36NgE.
The axial comprassar Diades wane present and ware Tres of Impact marks.

The nose cone exhibibed droular I'Lt"ﬂﬂg marks fhat are coherent whh the FiJﬂI:r'Bj area
naticed on fhe ar Intske (s2e § 5.5 abovel.
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- Zas Seneralor modus (W03
There wers no pariicular indings o raport regardng e MOS.

The gas generahor 5pool oould be rotaisd by nand. The rotation was slient and smooth. The
siarter could be seen rolaing In conjunctizn with fhe rotation of the spool, Tus confrming the
operatiznal condon of T2 FCccessofies gearnox g2ar chah.

- Power Turbine mogwie (W04
There were no pariicular indings i report ragardng e MO caEngs.
Al the Free Turbing's blades were present and appeared In nomingl cangitian.
The fres turbine whesd could be rotated by hand The nofation was slemt and smood.

T U P

- Redusiion Gearbox madwie ([RE0S)
There were no pariicular indings i report ragardng Tz MOS.
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- SAFRAN OMN SITE EXAMINATION REFORT
= furbomeca 10" & 11" September 2012 — Timika, Papua, Indonesla

The reduction gear moddls was ssparaled from the s hrbine moduis, The mull couping
was then removed 1o reveal i plined driva nut an the orive gears shatt.

e L6
ULKS

A pose examination revealed that the nut had rotated on Bs shaft by approdmalely 0.5mm o
imm

Kark an
drive gear's
Ehaft

Klark on
drive nut

Tre I'I1|55|g'l'I1E|'I'. of the mark on the grive nul Wi I'E$|-EI:1 I g mark on the dive E&I"E
shaft ccowT=d when the engine encountered an Imporiant suddsn Increase In reslslant oroue
whiist delivering power. The torgue Increase ks lIkely fo have cccumed when e main rofor
{blages ar rotor head) it the salid obstacies (Fees or ground).

Tre misalgnment Indicsies that the engine was delvering power at the time of the accident
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- Curfput ane shatt & free wheey
The coupling e was removed 12 reveal the Tres wheel assemily.

The free wheel could be rotated by hand. Bs rotation could be locked or unkackad by rotadng
M output shat in appostte drecions us confirming e nominal oparation of ihe fres
wheslng funclizn.

The spines of the output sha® wers In good condiion and did not present any surface marks
eepecialy 31 thalr front ends. This Indicates hal the tonjue level was low when e dive shat
disengaged and that the crive shaft was no longer connected to the MGB when that
nappaned. The thin metallic strips at Te front end colld have been produced by the nibbing of
T2 drive ENah inner diameter on fhe e wnssl Bnats locking washer upon disengagement.

The three wings of the raar cuiput snafts Sange were bent and balsied away Trom e engine
and Indicale inat It was subjecied to 3 high longRudinal foree at the ime of the crash. The dive
hatt that Inks the enging o e &l gear box was not recovered

- Drezsing
The examination of hiz engine’s plpes and Namesses G not reveal any pre orash damage.
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&2 Check of magnetlc plugs

The magnetic plugs wene checked. One fiament ke parfice was found on the MO

. uch an [solaked L:Ieﬁneanulrgresa'l advanced stage of and it
ﬁﬁt&nmﬁmﬂdiﬁﬁﬂmm the aod Mo oiner pariicle was mmﬁ

ofher magnetic plugs.

& 3Equipmant Examination

831 Digtal Engine Control Linit (DECLY)
There were no parficular indings to report regardng Tz DECLL.

832 Othereguipment

There were no particular findngs 1o report regardng the HMU, the valve assembly and the
biead valve.

The EBCAL awdiary confrol drive unit was removed to reveal that the kev on the HMU's
auxmlary Input crive snaft was i the upnght position. Therefore, the ausllary mode was nat
used durng the |ast Might and consequently the DECU oid not experience any loss of
automiatic caniral. THiE |5 the namal position of the shaft In DECU controlled automatic mode.
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The bie=d valve was In the apen posiion which comesponds to T2 nomnal position once the
engine N3s siowed down.
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= Turbamesca 10 & 11 September 2012 — Timika, Papua, Indonssia

7. Summary and Discussion

The examination of Mz recovered components of the helcopier showed that ihe enging contral
sysiems were In thedr nominal fight posion | twis g‘fl on Flight”, Ine slart swiich “0ne, fuel shut
valva opaned, and fusl fiow unger automatic DECU control |EBCA0 audliary condrol unussd).
The rotor brake was activaled. However, & happened as eingr a consaquence of ine orash ar during
me recovary efort becauss the damage susialned by the rotor blades Indcates thal they wera

rofEting under power at the fime of ihe accisent.

Moregver, the swendng movement of the MGE and the rupture of the dive shaft Indlcate mat the
enging was oellvenng gower at the ime of the crash

Mo sigrificant Ningings were found on e engine: both the gas generator and he free furbing spools
coukd be rotated slizntly and smoothly by hand. Soth the accessonzs and the reduction gearboxas
displayed continuily In the gear chain. The free whesl assembiy parformed Its locked / uniocked drive
functions.

The control of the position of the KOS Inpus gear nut revealed hat & had rolated hus Indicabing that
2 engine was dellvering power at the fime of the accdent.
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