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INTRODUCTION
SYNOPSIS
On 9 September 2011, a Cessna 208B Grand Caravan, registered PK-VVE, was being
operated by PT ASI Pudjiastuti Aviation on a non-scheduled cargo flight from Wamena
Airport to Kenyam Aerodrome in Papua. The flight was being conducted under the
visual flight rules (VFR) and the pilot reported to Air Traffic Control (ATC) that the
planned altitude was 9,500 feet. On board the aircraft were two pilots, a manifested load
of diesel drums and grocery items, and a non-manifested load of 25 bags of rice
weighing 827 lbs (375 Kg).
The aircraft took off from Wamena Runway 15 at 0317 UTC. The last communication
between the aircraft and Wamena ATC was at 0323 when the pilot reported over Polimo
passing 7,300 feet climbing to 9,500 feet with an Estimated Time of Arrival (ETA) at
Kenyam of 0347 UTC.
On 10 September 2011, a Search and Rescue team and local people commenced a
rescue operation. Two days later, the SAR team and local people reached the accident
site, which was located on the side of the mountain. Both of the persons on board were
fatally injured and the aircraft was destroyed.
The aircraft was fitted with a number of devices that recorded various operational and
engine parameters. The investigation was able to recover data from each of the devices
and develop a sequence of events, based on the recorded data. The data enabled the
investigation to develop a number of possible scenarios as follows;
 The handling pilot inadvertently made control inputs during a terrain avoidance
maneuver that led to the aircraft entering a stall;
 The aircraft encountered turbulence associated with wind flow over the
mountainous terrain during a terrain avoidance maneuver which led to the aircraft
entering a stall;
 The handling pilot attempted to minimize the radius of turn during a terrain
avoidance maneuver which led to loss of control; or
 The handling pilot lost visual reference due to inadvertent flight into cloud during
a terrain avoidance maneuver which led to loss of control.
The following factors contributed to the accident;
 The aircraft was loaded to a weight in excess of the maximum certificated takeoff
weight.
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 The aircraft climb performance was adversely affected by the aircraft being
operated above the certificated maximum takeoff weight.
 The aircraft approached high terrain along the proposed route at an altitude which
was below that specified in the operator’s route guide.
 The aircraft entered a high rate of descent during a terrain avoidance maneuver.
 Recovery from the abnormal flight path was not achieved before the aircraft
collided with terrain.
As a result of the accident and during the investigation, the Directorate General of Civil
Aviation performed a special safety audit, and the operator issued and performed safety
actions.
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1

FACTUAL INFORMATION

1.1

History of the Flight
On 9 September 2011, a Cessna 208B Grand Caravan, registered PK-VVE,
was being operated by PT ASI Pudjiastuti Aviation on an non-scheduled cargo
flight from Wamena Airport1 to Kenyam Aerodrome2 in Papua (Figure 2). The
flight was being conducted under the visual flight rules (VFR) and the pilot
reported to Air Traffic Control (ATC) that the planned altitude was 9,500 feet.
On board the aircraft were two pilots, a manifested load of diesel drums and
grocery items, and a non-manifested load of 25 bags of rice weighing 827 lbs
(375 Kg). The investigation was unable to determine which pilot was the
handling pilot for the flight.
The aircraft took off from Wamena Runway 15 at 0317 UTC3. At 0323 UTC,
the pilot reported over Polimo passing 7,300 feet climbing to 9,500 feet with an
Estimated Time of Arrival (ETA) at Kenyam of 0347 UTC.
The last communication between the aircraft and Wamena ATC was at 0323
UTC. Due the mountainous terrain surrounding Wamena Airport, pilots often
are unable to communicate with ATC beyond a few miles from the airport;
however, pilots can still communicate with each other on common traffic
frequencies.
Sequence of events
The following sequence of events leading up to the accident was determined
from information obtained from recordings of radio communication between
the pilot and ATC, and data recovered from the operator’s Global Position
Satellite (GPS) flight tracking system, the aircraft’s Engine Condition Trend
Monitoring (ECTM) system and Enhanced Ground Proximity Warning System
(EGPWS). Further information regarding the recorded data from these systems
is provided in the Flight Recorders section and (Appendix A) the aircraft’s
flight path is displayed in “accident flight track and event of GPS tracking and
EGPWS data”.

1

Wamena Airport (WMX/WAJW), Wamena, Papua is referred to as ‘Wamena’ in this report.

2

Kenyam Aerodrome, Papua is referred to as ‘Kenyam’ in this report.

3

The 24-hour clock in Universal Time Coordinate (UTC) is used in this report to describe the local time as
specific events occurred. Indonesia Eastern Standard Time (Waktu Indonesia Timur / WIT) is UTC +9
hours
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UTC time

Event

0315

The pilot requested a taxi clearance advising Wamena ATC that ATC
the intended destination was Kenyam at a cruising altitude of
9,500 feet with two persons on board.

0316:49

The aircraft commenced the take-off roll on runway 15 at ECTM
Wamena.
GPS tracking

0317:34

The aircraft lifted off at an IAS of 87 knots after a ground roll of ECTM
3,232 feet4.

0317

The pilot reported to ATC that the aircraft was airborne at 0317 ATC
and a position report would be made at Polimo.

0318:14

Aircraft established on climb on a track of 145°M.
ECTM
During the climb to 9,538 feet the airspeed remained at about 100
knots with an average rate of climb of about 360 fpm.
Altitude: 5,374 feet
IAS 96 knots
Engine torque: 1,679 ft/lbs Engine Ng: 98.3 % ITT: 730°C

0323:12

The aircraft was at the Polimo reporting point.
ECTM
The pilot reported to ATC that the aircraft was over Polimo, GPS tracking
passing 7,300 feet climbing to 9,500 feet with an estimated time ATC
of arrival (ETA) at Kenyam of 0347 UTC.
The aircraft commenced at a right turn onto a heading of 213°M.
Altitude: 7,300 feet
IAS 100 knots
Engine torque: 1,552 ft/lbs
Engine Ng: 98.3 % ITT: 720°C

0325:02

Altitude: 8,000feet
Engine torque: 1,570 ft/lbs

IAS 100 knots
Engine Ng: 98.2 % ITT: 719°C

ECTM

0327:58

Altitude: 9,000ft IAS 102 knots
Engine torque: 1,543 ft/lbs
Engine Ng: 98.2 % ITT: 719°C

ECTM

0329:43

Airspeed commenced to decrease over the next 46 seconds from ECTM
103 knots to 88 knots and the average rate of climb increased to
about 390 fpm.
Altitude: 9,538 feet
IAS 103 knots
Engine torque: 1,522 ft/lbs
Engine Ng: 98.2 % ITT: 719°C

4

Source

The ground roll was derived from indicated airspeed and time.
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UTC time

Event

Source

0330:29

EGPWS recorded data commenced. Aircraft was in a right turn EGPWS
with 4° angle of bank which increased to 29° during the ECTM
following 6 seconds.
Altitude: 9,838 feet
IAS 88 knots
Engine torque: 1,591 ft/lbs
Engine Ng: 98.7 % ITT: 729°C

0330:30

The engine power commenced to increase. The changes in engine
torque, Ng, ITT and fuel flow were consistent with a commanded
increase in the selected power setting.
Altitude: 9,861 feet
IAS 89 knots
Engine torque: 1,675 ft/lbs
Engine Ng: 99.5 % ITT: 737°C

0330:31

The aircraft descended from 9,865 feet to 9,728 feet during the EGPWS
following 4 seconds at an average rate of descent of about 2,000 ECTM
fpm.

0330:35

Aircraft commenced rolling to the left. The average rate of EGPWS
descent reduced to about zero.
ECTM
Altitude: 9,728 feet
IAS 92 knots
Engine torque: 1,526 ft/lbs
Engine Ng: 99.4 % ITT: 740°C

0330:40

The aircraft again started to descend while turning left with an
angle of bank of 20°. The rate of descent increased to an average
rate of 4,400 fpm over the following 9 seconds.
Altitude: 9,728 feet
IAS 92 knots
Engine torque: 1,446 ft/lbs
Engine Ng: 99.3 % ITT: 740°C

0330:43

Engine power started to reduce to about flight idle. The aircraft EGPWS
was continuing in the left turn with an angle of bank of 35°.
ECTM
Altitude: 9,652 feet
IAS 91 knots
Engine torque: 1,501 ft/lbs
Engine Ng: 99.2 % ITT: 740°C

0330:47

The engine power was at idle with the aircraft continuing in the EGPWS
left turn at an angle of bank of 46°.
ECTM
Altitude: 9,202 feet
IAS 104 knots
Engine torque: 509 ft/lbs
Engine Ng: 66.8 % ITT: 534°C

0330:49

Activation of EGPWS mode one ‘SINK RATE’ alert. The aircraft EGPWS
was banked to the left with an angle of bank of 46° and ECTM
commenced rolling to the right. The rate of descent started to
reduce.
Altitude: 9,058 eeft
IAS 122 knots
Engine torque: 549 ft/lbs
Engine Ng: 63.0 % ITT: 530°C
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EGPWS
ECTM

UTC time

Event

Source

0330:50

Activation of EGPWS mode one ‘PULL UP’ alert. The aircraft EGPWS
had ceased descending. The left roll was reducing with an angle ECTM
of bank of 16°. The aircraft track was 127 °M
Altitude: 9,045 feet
IAS 104 knots
Engine torque: 464 ft/lbs
Engine Ng: 61.8 % ITT: 534°C

0330:51

Activation of EGPWS mode one ‘SINK RATE’ alert. The aircraft EGPWS
was rolling through a wings level attitude.
ECTM
Altitude: 9,194 feet
IAS 52 knots
Engine torque: 193 ft/lbs
Engine Ng: 60.7 % ITT: 549°C
(This data was most likely affected by the collision with the
terrain)

0330:53

Activation of EGPWS ‘TERRAIN’ caution.
End of recorded data.
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EGPWS

Figure 2: PK-VVE accident flight track and events (Source: GPS tracking and EGPWS
data)
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Figure 4: PK-VVE accident flight track and events 0330:29 to end of data (Source:
EGPWS and ECTM data)

The Wamena ATC did not have a communications link to Kenyam and a
missing aircraft would only be declared when it failed to return to Wamena. At
0530 UTC, The Wamena ATC declared an emergency situation regarding PKVVE.
Following activation of the company Emergency Response Plan (ERP), at
0628 UTC a Pilatus Porter aircraft operated by PT. ASI Pudjiastuti Aviation,
registered PK-BVY, took-off to search for the missing aircraft, and spotted the
accident location. Due to the approaching night, no successful search and
rescue (SAR) mission to reach the location could be launched.
On 10 September 2011, a Search and Rescue team and local people
commenced a rescue operation. Two days later, the SAR team and local people
reached the accident site, which was located on the side of the mountain. Both
of the persons on board were fatally injured and the aircraft was destroyed. On
14 September 2011, a PT ASI Pudjiastuti Aviation helicopter evacuated the
deceased.
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Figure 6: Accident location

1.2

1.3

Injuries to Persons
Injuries

Flight
crew

Passengers

Total in
Aircraft

Others

Fatal
Serious
Minor/None
TOTAL

2
2

-

2
2

-

Damage to Aircraft
The aircraft was destroyed.
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Figure 7: PK-VVE wreckage

1.4

Other Damage
There was a minor damage to the forest.

1.5

Personnel Information

1.5.1

Pilot in Command
Gender

: Male

Date of birth

: 05 February 1982

Marital status

: Single

Date of joining Company

: 1 November 2009

Nationality

: Australian

Licence

: CPL

Date of issue

: 05 May 2010

Valid to

:

Aircraft type rating

: Single Engine Land (Cessna 208)

Medical certificate

: Class I

Date of medical

: 16 June 2011
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30 November 2011

1.5.2

Valid to

: 16 December 2011

Last proficiency check

: 16 June 2011

Last line check

: 30 August 2011

Total hours

: 1,546 hours

This make and model

: 1,315 hours

Last 90 days

:

153 hours 3 minutes

Last 60 days

:

107 hours 1 minutes

Last 7 days

:

16 hours 7 minutes

Last 24 hours

:

2 hours 1 minutes

This flight

:

13 minutes

First Officer
Gender

: Male

Date of birth

: 16 November 1985

Nationality

: Slovenska Republika

Marital status

: Single

Date of joining Company

: 1 June 2011

Licence

: CPL

Date of issue

: 20 July 2011

Valid to

:

Aircraft type rating

: Single Engine Land (Cessna 208)

Medical certificate

: Class I

Date of medical

: 01 June 2011

Valid to

: 01 December 2011

Last proficiency check

: 23 June 2011

Total hours

: 927 hours 8 minutes

This make and model

: 147 hours 8 minutes

Last 90 days

: 147 hours 8 minutes

Last 60 days

: 146 hours 1 minutes

Last 24 hours

:

This flight

:
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30 June 2012

2 hours 1 minutes
13 minutes

1.6

Aircraft Information

1.6.1

General
Aircraft Registration

:

PK-VVE

Country of Manufacturer

:

United States of America

Manufacturer

:

Cessna

Type/ Model

:

Caravan C208B

Serial Number

:

1287

Year of Manufacture

:

2007

:

04 December 2011

:

2439

:

04 December 2011

Total flying hours since manufacture

:

3,926 hours

Total cycle since new

:

5,267 cycles

Certificate of Airworthiness
Valid to
Certificate of Registration
Valid to

1.6.2

Engines
Engine type

:

Turbo Propeller

Manufacturer

:

Pratt &Whitney Canada

Model

:

PT6A- 114A

Part Number

:

3044000

Serial Number

:

PCE-PC1455

Time Since New (TSN)

:

3,926 hours

Cycle since new

:

5,267 cycles

The engine was detached from the aircraft and a detailed examination was
performed on 17-18 April 2012 at Pratt &Whitney Canada Corp. The field
report is attached at Appendix D.
The significant findings of the Compressor and Turbine section examination
were as follows:
 Compressor 1st, 2nd and 3rd Stage Discs and Blades: The 1st stage
compressor blades exhibited light foreign object damage on the leading
edges as well as light tip rubbing. The remaining stages were physically
unremarkable.
 Compressor 1st, 2nd and 3rd Stage Stators and Shrouds: The stator vanes
were intact. The 1st stage shroud showed circular rubbing damage which
was consistent with the observed 1st stage compressor blade tip damage.
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 Compressor Turbine Shroud: Slight contact scoring was found on all
shrouds.
 Compressor Turbine: All blades were in place and were unremarkable
except for very light tip rubbing. The disk showed circular scoring on the
downstream side of the blade fixings adjacent to the blade platforms. The
blade platforms showed similar damage. Light scoring was found on the
centre hub, downstream side.
The findings of the engine examination were consistent with the engine
operating at a low power setting at the time of impact.
The recorded engine data indicated that the engine operation was consistent
with a climb power setting following the departure from Wamena. At 23
seconds before the end of recorded data, the engine power increased. About 10
seconds before the end of the recorded data, the engine power reduced to about
the flight idle setting.
The findings of the engine examination and a review of the recorded data did
not identify any engine malfunction.
1.6.3

Weight and Balance
A load sheet relating to the flight was not available, however the cargo
manifest and supplementary information relating to the cargo, that was
prepared on 9 September 2011 were available. The operator reported that the
pilot in command used a portable electronic device to calculate the aircraft
weight and balance. According to the cargo manifest, the calculated weight of
the cargo was 2,555 lbs (1,159 Kg). The operator also advised that additional
827 lbs (375 Kg) of rice was loaded onto the aircraft but was not listed on the
cargo manifest (Appendix B).
There were differences between the certificated and estimated weight figures as
follows:
 The certificated maximum takeoff weight for a Cessna Caravan
incorporating the APE III Payload extender supplemental type certificate
(STC), which applied to PK-VVE, was 9,062 lbs (4,110 Kg).
 The takeoff weight, based on the manifested cargo, was estimated by the
investigation to be 8,854 lbs (4,016 Kg).
 The takeoff weight, based on the manifested cargo and the additional load of
rice was estimated by the investigation to be 9,681 lbs (4,391 Kg) which
was 619 lb (281 Kg) above the certificated maximum takeoff weight.
 The aircraft gross weight when operating over high terrain at 0330 was
estimated to be 9,591 lb (4,350 Kg).
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Centre of gravity
As the aircraft estimated takeoff weight of 9,681 lbs (4,391 Kg) exceeded the
certified maximum takeoff weight of 9,062 lbs (4,110 Kg), the aircraft Centre
of Gravity (C of G) was outside the certificated C of G envelope. The C of G
position, based on witness reports of the cargo loading, was estimated to be
about 199.80 inches aft of datum at takeoff and about 199.75 inches at the time
of the accident (Appendix D). Operation at these weights and C of G positions
would increase the control force necessary to maneuver the aircraft and the
nose-up trim required during takeoff and climb.
1.6.4

Aircraft performance
The aircraft performance will be affected by aircraft weight and ambient air
temperature. The rate of climb will be reduced however, the takeoff runway
length and stall speed will increase, at an increased aircraft weight for a given
power setting, airspeed and ambient air temperature.
The climb performance data published in the Pilot’s Operating Handbook
Supplement showed that the average rate of climb from 5,000 feet to 9,500
feet is 520 fpm at a weight of 9,062 lbs (the highest figure provided in the
Supplement) when operating the aircraft at the maximum climb engine torque,
maximum rate of climb speed (105 knots) at 20 degrees above ISA
temperature. The recorded data showed that, at the calculated take-off weight
of 9,681 lbs, the aircraft’s average rate of climb from 5,125 ft to 9,538 eeft was
360 fpm at an average climb speed of 100 knots.
Based on the ECTM data, the aircraft lifted off at an IAS of 87 knots after a
ground roll of 3,232 feet. The normal calculated ground roll at maximum
takeoff weight of 9,062 lbs at an altitude of 5,000 feet, and OAT 25° C, would
be 2,021 feet with flap setting 30 and 2,322 feet with flap setting 20 (Appendix
C)
The aircraft stall speed will increase at a higher aircraft weight and/or angle of
bank. Stall speed data published in the Supplement showed that the aircraft
stall speed is 63 knots indicated airspeed, at 9,062 lb with flaps up, power idle
and 0° angle of bank. This figure increases to 75 knots at 45° angle of bank.
These stall speeds would increase by about 2 knots the calculated aircraft
weight of about 9,591 lbs when the aircraft was over the high terrain. The
recorded data showed that the airspeed decreased to 88 knots at 0330:29 when
the aircraft was in a right turn with 4° angle of bank.
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1.7

Meteorological Information
The weather report for Wamena issued on 9 September 2011 at 03.00 UTC was
as follows:

Surface wind

:

Calm

Visibility

:

12 Km

Weather

:

NOSIG

Cloud base

:

SCT 14,000 feet

Temperature / Dew point

:

25 / 15 o C

QNH

:

1,009 mbs

QFE

:

836 mbs

The following is a summary of the weather situation as reported by other pilots
operating in the area;
 South Gap closed in the morning with high cloud, but improved by midday.
Mountain cloud still evident. Polimo clear but Pasema airstrip closed.
 Scattered cloud evident, but South Gap open at 02.00 UTC, overcast north
of Kenyam.
 Clouds evident in the lower valley and Silimo area. Strong winds to Ebole.
A review of the recorded data indicated that during the climb to 9,838 feet. the
aircraft was encountering a south-easterly wind of about 20 knots. This wind
speed could result in turbulence being encountered over mountainous terrain.
The wind information was derived from a comparison of true airspeed,
groundspeed and track. True airspeed was calculated from ECTM indicated
airspeed, pressure altitude, and ambient temperature. Groundspeed and track
data was recorded by the flight tracking system.
Figure 5 illustrates the possible weather as described by other pilots on the day
of the accident. This is to illustrate that the mountains were visible in Visual
Meteorological Conditions.
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Figure 10: Possible weather in the accident area

1.8

Aids to Navigation
Not relevant to this accident.

1.9

Communications
Communications between ATC and the pilot were normal with no reported
communication difficulties. The last radio contact between ATC and the pilot
of PK-VVE was at 03.23 UTC.

1.10

Aerodrome Information
Not relevant to this accident.

1.11

Flight Recorders
The aircraft was not fitted with a flight data recorder or cockpit voice recorder.
Neither recorder was required by current Indonesian civil aviation regulations.
However, the aircraft was fitted with EGPWS, ECTM and a Blue Sky Network
GPS tracking equipment that recorded data during the flight.
The Blue Sky GPS flight tracking system recorded a number of parameters at
approximately 34 second intervals, including aircraft time, groundspeed,
position and magnetic heading. This data was retrieved from the network web
portal by the operator following the accident.
The Pratt and Whitney ECTM system recorded various engine parameters and
indicated airspeed and pressure altitude at 0.5 second intervals.
The Honeywell EGPWS recorded a number of parameters, including EGPWS
cautions and alerts, aircraft roll angle, altitude, groundspeed, position, track
and terrain elevation over a 30 second period when triggered by an EGPWS
event (20 seconds before and 10 seconds after the event). This data was
recorded at one second intervals.
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The recorded data from the three systems was synchronized to a common time
datum in the sequence of events. This datum was the flight tracking system
GPS time.
The data recorded was analyzed and supported by the Australian Transport
Safety Bureau.

1.12

Wreckage and Impact Information
The wreckage was located on the side of a mountain at 9,100 feet elevation and
at coordinates S 04º 24' 48.6" E 139º 00' 13.38". The direction of impact was
reported to be 124º M.
The wreckage was spread along a line of 124° magnetic over a length of about
200 metres. The initial impact was by the right wing with high trees, separating
part of the wing which was found away from the main wreckage. The main
wreckage was located about 200 metres from that initial impact point, starting
with the right horizontal stabilizer, and then the cargo load, the fuselage, left
wing, propeller, engine cowling and left stabilizer. Damage to the propeller
blades was consistent with the propeller rotating at low RPM at initial impact.
The propeller was reported to have been found with the blades in the feathered
position. This was consistent with the propeller assembly separating from the
engine during the impact sequence and the blades moving to the feathered
position due to the loss of oil pressure and the action of the feathering springs.

Figure 11: Wreckage distribution (not to scale)
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Figure 12: The Reduction Gearbox & Propeller detached from the engine

Figure 13: The left wing
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Figure 14: The left horizontal stabilizer

Figure 15: The detached propeller with two blades bent rearward (one
blade cut for recovery)
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Figure 16: The twisted propeller spinner (one blade cut for recovery)

1.13 Medical and Pathological Information
The two aircraft occupants were fatally injured as result of impact during the
accident.

1.14 Fire
There was no evidence of pre or post-impact fire.

1.15 Survival Aspects
It was an un-survivable accident.
The aircraft was fitted with an Artex 406 MHz Emergency Locator Transmitter
(ELT). The ELT battery had an expiry date of December 2012. The operator
reported that the ELT signal was only heard from overhead the accident site.
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1.16 Tests and Research
Not relevant for this investigation.

1.17 Organisational and Management Information
Aircraft Owner

: PT. ASI Pudjiastuti Aviation

Aircraft Operator

: PT. ASI Pudjiastuti Aviation
Jalan Merdeka 312
West Java, Indonesia .

Air Operator Certificate Number: AOC/135-028
The operator reported that with the expansion of the company and increasing
demand for pilots, the experience level of pilots operating in Papua had been
dropping. Pilots normally spent time flying over flat terrain on company
operations before embarking on mountain flying in Papua.
The operator also reported that the Pilot in Command of PK-VVE had flown the
Wamena – Kenyam route a few times before, but never using the full WamenaKenyam-Wamena GPS route guide as depicted as the yellow track in figure 12.

Figure 17: Accident flight route (green track) and VFR flight route
Figure 12:
(yellow route)
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The operator reported that there was an opinion within the company that
Caravan pilots were left to some degree, to their own devices, to analyze the best
way to tackle mountain flying. A review of flight tracking data of flights
conducted by the pilot in command, including while undergoing training,
showed that the pilot flew the more direct route between Wamena and Kenyam.
This route was also flown by other company pilots on the day of the accident as
shown as green tracks in figure 13. These flights were operated between 11,200
feet and 12,500 feet over the high terrain along the route. The operator’s route
guide specified that flights over the high terrain enroute from Wamena to
Kenyam should be conducted at 11,500 feet and stated that ‘IMC climb not below
9000 feet at Polemo’.

PK-VVD
Wamena 0517 to
Kenyam 0548

PK-VVD
Wamena 0236 to
Kenyam 0315

PK-VVD
Kenyam 0340 to
Wamena 0411

Figure 18: GPS tracks of other flights between Wamena and Kenyam on 9
September 2011 Figure 19:

1.18

Additional Information

1.18.1

Maintenance
The aircraft was maintained in accordance with the operator’s approved aircraft
maintenance program. A review of the available technical logs indicated that
the last maintenance conducted was a mini check inspection on the 22 August
2011 at 3892.5 hours.
The maintenance release/return to service statement on the Defect log book
form No. ASI-06 contained a discrepancy in regard to the signature block
requirement. However, this had no effect on the aircraft maintenance
requirement.
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1.18.2 Aircraft refuelling
The aircraft was refuelled at Wamena from fuel drums. The use of water finding
paste or tablets was not used at Wamena, leading to the possibility of the
contamination of fuel with water. However, there was no evidence from the
recorded data of any problems associated with the operation of the engine during
the flight.

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.
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2

ANALYSIS
This analysis will discuss the factors associated with the loss of control and
subsequent collision with terrain of Cessna Grand Caravan PK-VVE on 9
September 2011. The issues that will be covered include the aircraft
maintenance, aircraft refuelling, aircraft loading, and a summary of the
development of the accident, based on the recorded data.

2.1

Aircraft maintenance
The aircraft was maintained in accordance with the operator’s approved aircraft
maintenance program. While the most recent maintenance records were not
available for review, the recorded data recovered from the various data sources
did not indicate any anomalies with the serviceability of the aircraft during the
flight. The investigation considered that there were no maintenance or
airworthiness issues related to the development of the accident.

2.2

Aircraft refuelling
There were reported issues related to fuel and the potential for contamination
from aviation turbine fuel drum stocks at Wamena Airport and that water
detecting paste and tablets were not used to check fuel quality. However, the
recorded data indicated that the aircraft engine was operating normally and
responding to control inputs throughout the flight. The recorded data indicated
normal engine operation and there were no variations in the data that showed
evidence of fuel contamination. The investigation considered that the aircraft
engine was not affected by the presence of contamination in the fuel leading up
to the accident.

2.3

Aircraft loading
The aircraft departed Wamena Airport with an un-manifested 827 lb (375 Kg)
load of rice on-board that resulted in the aircraft operating 619 lbs (281 Kg)
above the certificated maximum takeoff weight. While the aircraft centre of
gravity (C of G) position was outside the C of G envelope, the longitudinal
stability of the aircraft did not appear to be adversely affected during normal
flight. The effect on controllability while initiating a recovery maneuver could
not be determined.
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2.4

The accident flight
Following the departure from Wamena Airport, the aircraft was flown along a
track toward Kenyam which was consistent with the route used by other
company pilots and previously flown by the pilot in command. The additional
loading contributed to a reduced rate of climb during the flight which resulted
in the aircraft being below 10,000 ft as it approached the high terrain. This
altitude was 1,500 ft lower than the altitude specified in the operator’s route
guide for operations between Wamena and Kenyam, and lower than the
altitude flown by other company pilots when operating in the area, including
three other flights on the day of the accident which overflew the high terrain
between 11,200 and 12,500 ft.
At 0329:43, as the aircraft approached the high terrain at an altitude of 9,538 ft,
the airspeed commenced decreasing which was accompanied by the average
rate of climb increasing to about 390 fpm. It is probable that the pilots
recognized the proximity of the terrain and attempted to improve the aircraft’s
angle of climb9 by decelerating towards the best angle of climb speed of 72
kts. The recorded data showed that 31 seconds after the airspeed started to
decrease, the engine power varied with a maximum engine torque of 1,675
ft/lbs being recorded at 0330:30 with changes in the other engine parameters
being consistent with a selection of a higher power setting. This is likely to
have been associated with the pilot’s attempts to improve terrain clearance.
The recorded data then showed the aircraft in a descending right turn for about
6 seconds. The altitude reduced over a period of 4 seconds from 9,865 ft to
9,728 ft at an average rate of descent of about 2,000 fpm. This turn was likely
to have been initiated to either avoid cloud or improve terrain clearance. The
aircraft subsequently commenced to roll to the left at 0330:35 with the left roll
continuing for the following 14 seconds. It was likely that the left turn was
initiated to avoid either cloud or terrain.
During the left turn, the angle of bank reached a maximum value of 46° and the
aircraft descended from 9,728 ft to 9,045 ft at a high rate of descent. The
airspeed also increased from 92 kts to 122 kts during the descent. The engine
power was reduced to idle soon after the aircraft commenced descending which
was most likely due to the handling pilot attempting to recover from the high
descent rate and increasing airspeed. The recorded data indicated that three
EGPWS alerts activated during the descent.
The aircraft had stopped descending at 0330:50 and had commenced climbing
with a reducing left angle of bank when the recording of all data ceased three

9

Angle of climb refers to the gain in altitude in a given distance.
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seconds later. At about this time, the data showed that an EGPWS caution was
activated.
The investigation considered several scenarios as to why the airspeed and rate
of descent increased during the left turn:


The handling pilot inadvertently made control inputs during a terrain
avoidance maneuver that led to the aircraft entering a stall;



The aircraft encountered turbulence associated with wind flow over the
mountainous terrain during a terrain avoidance maneuver which led to
the aircraft entering a stall;



The handling pilot attempted to minimize the radius of turn during a
terrain avoidance maneuver which led to loss of control; or



The handling pilot lost visual reference due to inadvertent flight into
cloud during a terrain avoidance maneuver which led to loss of control.

The recorded data indicated that the handling pilot had initiated a recovery
maneuver by reducing engine power, reducing the rate of descent and rolling
the aircraft towards a wings level attitude. However, the aircraft altitude was
insufficient for the handling pilot to successfully complete the recovery
maneuver before the aircraft impacted terrain.
Although the aircraft systems recorded a number of flight parameters, aircraft
pitch attitude was not recorded. Accordingly, the investigation was unable to
determine which of the above scenarios was most likely.
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3

CONCLUSIONS

3.1

Findings

3.2



The aircraft was airworthy prior the accident and there was no evidence of
system malfunction during the flight.



The crew had valid licenses and medical certificates.



The aircraft was loaded with an un-manifested load of rice, weighing 827
lbs (375 kg) resulting in the aircraft operating at 619 lb (281 Kg) above the
certificated maximum takeoff weight.



The aircraft was operated outside the centre of gravity envelope.



The aircraft climb performance was adversely affected by the aircraft
being operated above the certificated maximum takeoff weight.

Other findings


3.3

It was reported that water detector paste and tablets were not used at
Wamena to test drum fuel for contamination.

Factors
Factors that contributed to the accident are as follows:
a.

The aircraft was loaded to a weight in excess of the maximum certificated
takeoff weight.

b.

The aircraft climb performance was adversely affected by the aircraft
being operated above the certificated maximum takeoff weight.

c.

The aircraft approached high terrain along the proposed route at an altitude
which was below that specified in the operator’s route guide.

d.

The aircraft entered a high rate of descent during a terrain avoidance
maneuver.

e.

Recovery from the abnormal flight path was not achieved before the
aircraft collided with terrain.
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4

SAFETY ACTIONS
During the investigation process prior to the release of this Final Report, the
National Transportation Safety Committee had been advised of Safety Actions
taken by the following parties:

4.1

Directorate General of Civil Aviation
The Directorate Airworthiness & Aircraft Operation of the DGCA advised that
they conducted a special audit on PT. ASI Pujiastuti referred to in DKUPPU
letter No. 2047/ DKUPPU/STD/V/2012

4.2

PT ASI Pudjiastuti Aviation
PT ASI Pudjiastuti Aviation advised that they took the following safety actions
as a result of this accident:


All Papua flights to be flown as per the route guide designated and
approved routes and altitudes. No deviations from these tracks to be made
unless there is an immediate danger to the safety of the flight. Any track
deviation requires a safety report. This is to be reviewed within 3 months.
This has been re-trained to all crew in Papua and has been followed
without exception. Following the mountain training in February 2012,
crews are now more able to properly assess alternate routes and safe flying
in any mountain environment, providing an even better alternative to a
rigid route system. Supervision performs by occasional checks by blue sky
flight following system.



Immediate review of the route guide and assessment of all routes to check
continued suitability. Minimum climb check heights to be added in.



The PT ASI Pudjiastuti Aviation Papua Route Guide has been re-assessed
and re-issued with changes to routes and altitudes. New maps have been
created and issued.



The weight and balance documentation requirements had been improved,
that all Ground Crew, PT ASI Pudjiastuti Aviation or otherwise to use
aircraft loading sheet or similar. All flights to complete weight and balance
sheet prior to departure to be compiled by one crew member and crosschecked by the other. Blue copies to be left at base.



Blue Sky monitoring procedures to be evaluated. Improve training at
Pangandaran Flight Following and ensure communication process is clear.



The flight following department has now been integrated into the OCC
(Operations Control Center) and is led by a more senior manager. Training
and improvements to the interface with ERP (Emergency Response Plan)
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and the operations in each base have been implemented. Recent incidents
have shown a marked improvement in reaction times following problems
with aircraft.


Establish a mountain training course with an external provider for all
Papua Captains.
In February 2012, 1 week of training was held with MCCALL
MOUNTAIN/CANYON FLIGHT TRAINING. 3 highly qualified
mountain training instructors came to Papua and trained all current
captains, and provided new training methods and insight (also used to
improve the training program / manual, recommendation 4). Another week
was spent training in Kalimantan with the pilot group there. In total, over
60 PT ASI Pudjiastuti Aviation pilots participated directly in this training.
Follow up training with the same company has been completed.



Cargo/Baggage loadings to be sealed once the Pilot has ensured loading is
correct, the pilots are now in constant attendance from beginning of
loading to dispatch, ensuring correct load and no possibility of fraudulent /
intentional overloading.



The current loading configurations to be evaluated and improved, event it
was not a factor in the accident outcome, it was determined that the tiedown (cargo securing) procedure for heavy loads did not sufficiently
secure the load. Changes have been made and all loads are now secured to
satisfy the requirements of the POH for the Caravan.



Fuel water detector had been use at all of the line operations.



The Maintenance Release and Return to Service had been revised in
accordance with the Civil Aviation Safety Regulation.

32

5

SAFETY RECOMMENDATIONS
As a result of the safety actions taken by the relevant parties to the
investigation, there are no safety recommendations contained in this report.

33

34

6

APPENDICES
Appendices A: Recorded Data Relevant Parameters
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Appendices B: cargo Diagram PK-VVE before accident
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Appendices C: The normal calculated ground roll at maximum

takeoff weight of 9,062 lbs at an altitude of 5,000 feet,
and OAT 25° C.
Flap setting 20°

Flap setting 30°
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Appendices D: Centre of gravity envelope
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Appendices D: Pratt & Whitney Report
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