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When the Committee makes recommendations as a result
of its investigations or research, safety is its primary
consideration. However, the Committee 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
is provided to promote aviation safety: in no case is it

intended to imply blame or liability.

This report has been prepared based upon the investigation carried out by the
National Transportation Safety Committee in accordance with Annex 13 to the
Convention on International Civil Aviation, UU N0.15/1992 and PP No.
3/2001.

This report was produced by the National Transportation Safety Committee
(NTSC), Karya Building 7th Floor Ministry of Transportation, Jalan Medan
Merdeka Barat 8 JKT 10110 Indonesia.

Readers are advised that the Committee investigate for the sole purpose of
enhancing aviation safety. Consequently, Committee reports are confined to
matters of safety significance and maybe misleading if used for any other
purpose.

As 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 NTSC as the source.






TABLE OF CONTENTS

TABLE OF CONTENTS ...ttt e et s e e e e e e e s e e e e e eenans I
TABLE OF APPENDIX .....oooovieiiieieeiesesieeieses s \Y
GLOSSARY OF ABBREVIATIONS . ... .ot \
SY N O P SIS .. e e e et e a e aaen 1
1 FACTUAL INFORMATIONS ..o 2
11 HISTOTY OF FHIGNT oottt neas 2
1.2 INJUITES 10 PEISONS ...ttt 3
1.3 Damage tO AIFCTATT ..o bbbt 3
1.3.1 NUMDEr-2 (RIGL) ENQINE ....coiiiieiiiiiiei ettt 4
1.3.2 NUMDEr-1 (LEFL) ENQINE..c.iiiiiiieiiieeiee ettt 4
1.3.3 Other Recovered COMPONENES .......ccucviuiiirieieisee sttt ss s e sss e e senees 4
14 (O 14 T=T g D= 1o = Vo [ OSSOSO 4
15 Personnel INFOrMation ... e 5
151 COCKPIE CIBW . .viviieiei sttt bbbttt e bbb nn b et 5
15.2 FlIght ATENAANT (F/A) ..ot 6
1.6 AIFCraft INFOrMALION ..o 7
16.1 ATFCTATE DALAL ... bbbttt 7
1.6.2 [ aTo [ a TSI - L= USSP 7
1.6.3 Weight and BalANCE..........cccuvveiiiiciiisees ettt sttt 7
1.6.4 Flap and Slat Actuation, Indication and Warning SYStem...........cccccvevennnennniennnenenns 8
1.6.5 Take-off Warning Horn Mainte€nancCe...........cocecuviiiinrieiinieiense s 9
17 Meteorological INFOrMAatioN ... 9
1.8 ATAS 1O NAVIGALION ...t b et bbbttt ne b 9
1.9 COMMUNICALIONS ..ottt bbbttt sttt en s 10
1.10  Aerodrome INFOrMAatION ...t 10
L.10.1 GENEIAL ...ttt 10
1.10.2  AIrport EMErgencCy PIan ..ottt 10
1.10.3  RESCUE OPEIALION ..ottt sttt b ettt sttt e b s 10
1.10.4  CriSIS CRNET ...ttt sttt bbbttt 12
1.1 FlIGNT RECOTUEIS ..okttt b ettt 12
1.11.1  Flight Dat@ RECOMMEN.......c.cviiieieiiicieiee ettt 12
1.11.2  COCKPIt VOICE RECOIUET ......ouiieiiiiiciiiee ettt 12
1.12  Wreckage and Impact INfTOrMation ........cccciiveiiiccincec s 12
102,10 SCrAtCh IMArKS ..ot e bbbttt 15
1.12.2  Aircraft StruUCtUreS & SYSIEIMS ......cvcviieieicicii et es 15



1.13 Medical and Pathological INformation.........ccccoveiiiiiiiineis s 16

1.13.1  Victims [dentifiCation ........ooviviecieiieiccci e 17
000 T TS 17
L1.15  SUNVIVAI ASPECES ..ottt bbbt b et se bbbttt e et s 17
1.16  TeSt and RESEAICI ...coiiiii bbb 17
1.16.1 Engine Disassembly and EXamination .........cccccccoviiiiinineinnsiinnsensseis e es 17
1.16.2  CVR FEAUOUL......ocuiiiitiieiei ittt bbbttt £t bbbttt n e 21
1.16.3  FDR FEAUOUL.....c.ciieiiiieieiiict ettt sttt bbbt n bt b s 23
L.16.4  FUET TEST .ottt bbbt 23
1.17 Organizational and Management INformation.........ccccoeeiiviiiiinecessci s 24
1.17.1 MaNAala AIFTINES .....coiiiieee ettt bbbttt 24
1.17.2  PT. ANGKASA PUFA [l....cuiiiiiiiiieiceee ettt 25
1.18  Other INFOIMALION ...c.oiiiiiee bbbttt 25
L1181 INEEIVIEWS ..ottt bbbttt bbb bbbttt 25
L1.18.2  TT@INING covevieeieieiieteesie ettt sttt b et s e e et e s e s s b e s e se et e sessebete e et esess et e rese et ene s esese e nsene s 25
1.18.3  Standard Operating Procedures Manual ... 26
2 ANA LY SIS 29
2.1 FAITUIE 1O CHIMD ..ot 29
211 WEIGht & BaAlANCE.......ciiiiiiee bbb et 29
2.1.2 ENGINE et bbb ettt b ettt 29
2.1.3 High Lift Devices: FIaps & SIAtS ..o 30
2.2 FIAP POSITION 1o bbbt bbb b 30
2.3 Take-off configuration reCOgNItioN ... 31
2.4 COCKPIT VOICE RECOIUE ...iuiiiiiiiictiisee ettt ettt b e s 31
2.5 FIIGht Data RECOTTET ... 32
2.6 Standard Operating ProCeAUIE ... s 35
2.6.1 IMBINUAL ...ttt nen e 35
2.6.2 Checklist Philosophy, Concept and EXECULION .......ccccc.cvevieeiiieiieieiesseesesee e 36
2.7 AIrpOrt EMErgenCy PIAN ... 36
27.1 RESCUE OPEIALION ..ottt sttt sttt e b s 37
2.7.2 ClISIS CBNEEN ...ttt bbbttt bbbttt 38
2.7.3 RUNWAY ENA SAfELY AMBa......ciiciriieiisieiesiiee ettt bbb s 38
274 VICtiMS 1AENLIFICALION ...ttt 38
3 CONCLUSIONS . ... e e 39
3.1 I OING S ettt bbb b bbbt 39
3.2 CAUSES ..ot 40
4 RECOMMENDATIONS. ... .ot e e e e 41
4.1 Recommendation to PT. Mandala AirliNeS.......cccciiiiiniicceeee e 41



4.2 Recommendation to PT. Mandala AirliNeS ... 41

4.3 Recommendation to PT. Mandala AirliNes ... 41
4.4 Recommendation to PT. Mandala AirliNeS.......cccciiniiniiiceeee e 41
4.5 Recommendation to Directorate General Civil AViation ..., 41
4.6 Recommendation to Directorate General Civil Aviation ...........ccccceoeeiieiinnninnnnnnn, 41
4.7 Recommendation to Directorate General Civil Aviation.........cccocovveinciennncinene, 42
4.8 Recommendation to Directorate General Civil AViation ..., 42
APPENDICES. . ... e et e r e et eae 43



TABLE OF APPENDIX

Appendix A Recovered and identified portions of the wreckage ...........cooevvviiiiieniinnn, 43
Appendix B Picture of Flap JACKSCIEWS .......eeeeii ittt eieeeeaeaas 44
P Y o] 0 1= Lo 1> O o = o IS 1= = 47
Appendix D FAA AD 88-22-09 Take-off Configuration Aural Warning Horn Test.............. 48
Appendix E Preflight Check LiSt........ueuuii i et e e e aaaas 49
Y o] 0 1= T 13 S O 4 T o S I ] 55
Appendix G Ramp ACtiVity CheCK LiSt ...t eaeaas 56
Y o] 1= T 13 Y 1 o o 57
AppendiX | FlIght PIan .. ... et e s 58
APPENAIX J CVR TraNSCIIPE - . ettt sttt e et e e e et e et e e e e ee e e e e eeaanneeeaanns 59
APPENIX K FDR PlOt ..ttt ettt e et et r e e e e e e aaaes 64



GLOSSARY OF ABBREVIATIONS

AD : |Airworthiness Directives

AGL : |Above Ground Level

AMSL : |Above Mean Sea Level

AOC : |Air Operator Certificate

ATC : |Air Traffic Control

ATPL : |Air Transport Pilot License

CPL : |Commercial Pilot License

CSN : [Cycles Since New

CVR : |Cockpit Voice Recorder

DGAC : |Directorate General of Air Communications

DME : Distance Measuring Equipment

F/0 : first officer

FDR : [Flight Data Recorder

hrs : 'time (24 hour clock)

IFR . [Instrument Flight Rules

Ic : [Investigator-In-Charge

ILS : [Instrument Landing System

kg . |kilogram(s)

km : kilometre(s)

kts : 'knots (nm/hour)

mm : Imillimetre(s)

MTOW : 'Maximum Take-Off Weight

nm : 'nautical mile(s)

NTSC . National Transportation Safety Committee

°c : |degrees Celcius

PIC : |Pilot-In-Command

OFE Height above airport elevation (or runway threshold elevation)
: 'based on local station pressure

QNH : |Altitude above mean sea level based on local station pressure

RPM : |Revolutions Per Minute

S/N : Serial number

TS/RA : 'thunder strom and rain

TSN : 'Time Since New

TT/TD : |lambient temperature/dew point

uTC : 'Universal Time Co-ordinated

VFR : |Visual Flight Rules

VMC : Visual Meteorological Conditions






SYNOPSIS

On 5 September 2005, at 03:15 UTC a Mandala Airlines B737-200 flight number
MDL 091, registration PK-RIM, crashed during take off from Polonia Airport, Medan,
North Sumatera. The initial phase of the takeoff from runway 23 was normal.
Following liftoff, the airplane was unable to climb away and settled back onto the
runway. It then overran the departure end of the runway, and hit several approach
lights and continued to travel through a grass area and over a small river. It
subsequently impacted several buildings and vehicles before coming to rest on a
public road about 540 m from the end of runway 23.

The investigation revealed that the aircraft was not properly configured for take-off.
The flaps screw jacks and slat actuators were not in the extended position when it
was found in the crash site and examined during investigation.

The scratch marking left at the end of runway 23's surface and the FDR data
analysis supported this condition.

Exhaustive examination of the CVR indicated that the investigation was unable to
gain important information on what actually happened prior to and during the take-off
because the cockpit area microphone channel did not record properly. Specifically,
the investigation was unable to determine from the CVR whether the flight crew had
extended the flaps and slats for take-off or whether the take-off warning horn
activated when the flaps and slats were not extended for take-off.

The disassembly examination of both engines revealed there was no defect with the
engines that contributed to the accident.

Weight and balance examination also revealed that the actual aircraft take-off weight
and center of gravity met the requirements and standards take-off performance
runway 23.

The weather itself was not a factor on this accident.

The survivors reported they left the aircraft from the rear fuselage. According to other
witnesses, the fire started a few minutes after the crash.

The lack of an access road from the airport perimeter prevented the airport rescue
and fire-fighting crews from expeditiously arriving at the crash site. This fact, coupled
with the lack of coordination with other rescue participants (other than AP ),
eventually led to fewer survivors.

From 117 persons on board flight MDL 091, 5 crews and 95 passengers on board
were killed, 15 passengers seriously injured and 2 passengers (a mother and child)
were reported survived without any injuries. There were 49 grounds fatalities and 26
grounds seriously injured.

The airplane is considered total loss due to the impact forces and post-crash fire.
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FACTUAL INFORMATIONS

History of Flight

On 5 September 2005, at 03:15 UTC, Mandala Airlines registered PK-RIM,
operating as flight number MDL 091, a Boeing 737-200 departing for
Soekarno-Hatta Airport, Jakarta from Medan. The previous flight was from
Jakarta and arrived at Medan uneventfully. The same crew have flight
schedule on the same day and returned to Jakarta. The flight was a regular
scheduled passenger flight and was attempted to take-off from Polonia
Airport, Medan, North Sumatera to Jakarta and it was the second trip of the
day for the crew.

At 02.40 UTC information from dispatcher, those embarking passengers,
cargo process and all flight documents were ready.

At 02.52 UTC, Mandala/MDL 091 asked for push back and start up
clearance bound for Jakarta from the Air Traffic Controller/ATC, after
received the approval from the ATC they began starting the engines.

At 02.56 UTC, the controller cleared MDL 091 taxi into position on runway
23 via Alpha.

At 03.02 UTC, MDL 091 received clearance for take off with additional
clearance from ATC to turn left heading 120° and maintain 1500 ft. The MDL
091 read back the clearance heading 120° and maintains 1000 ft. The ATC
corrected the clearance one thousand five hundred feet. The MDL 091 re-
read back as 1500 ft.

Some of the passengers and other witnesses stated that the aircraft has
lifted its nose in an up attitude and take off roll was longer than that normally
made by similar airplanes. Most of them stated that the aircraft nose began
to lift-off about few meters from the end of the runway. The ATC tower
controller recalled that after rotation the plane began to “roll” or veer to the
left and to the right.

Some witnesses on the ground recalled that the airplane left wing struck a
building before it struck in the busy road, then heard two big explosions and
saw the flames.

Persons on board in MDL 091, 5 crew and 95 passengers were killed, 15
passengers seriously injured and 2 passengers (a mother and child) were
reported survived without any injuries; and other 49 persons on ground were
killed and 26 grounds were serious injured.
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Injuries to Persons

Injuries Crew Passengers Others TOTAL
Fatal 5 95 49 149

Serious - 15 26 41
Minor - - 0 0
None - 2 0 2

TOTAL 5 112 75 192

Damage to Aircraft

The airplane is considered total loss due to the impact forces and post-crash

fire.

The aircraft had been separated due to impact along the flight track
beginning from the end of the runway 23, and then the aircraft stopped into
a halt 540 m from the end of runway.

Most of the fuselage section was destroyed by post-impact fire. The
remaining part of the fuselage is only the tail section (see Appendix A).

Both engines have detached from the aircraft due to impact to the ground.
The right engine was found about 300 m and the left engine about 400 m

from the end of the runway 23 (see Figure below).

Location of Major Debris

Tailstrike Marks on

pavement

Road River

Landing Gear

Tire and jet wash
marks in grass

Right Engine

JI. Jamin
Ginting

~540 meters

Left Engine
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1.3.3
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Number-2 (Right) Engine

All of the first stage fan blades and most of the second stage fan blades
fractured just above the root platform. This indicates that the engine
impacted the ground at high RPM or high thrust setting.

The Low Pressure Turbine (LPT) section was intact or had no indication of
rubbing.

Number-1 (Left) Engine

Most of fan blades remained attached. This indicates that this engine
impacted the ground at low RPM. The fan airfoil sustained significant
damage. The observed fan airfoil damage indicates that the engine was at
high RPM when it struck the approach light structures prior to the engine
ground impact.

The LPT section was intact or had no indication of rubbing.
Other Recovered Components

The original location of small components such as left fuel pump, flap tracks
and flap jack screws, etc could not be determined with confidence due to the
effect of the fire-fighting efforts and local residents handling debris.

All landing gears were found detached from the fuselage.

The outboard section of right wing was broken apparently due to the impact
and partly burned. Most of left wing was burnt completely. Part of outboard
right wing was found close to the tail section and showed fire damage.

There was scratch mark at the lower part of the empennage and the tail
cone was punctured by approach lights structure.

By the time the investigation team arrived, the aircraft vertical stabilizer has
been moved by the rescue team and locals. This had to be done since the
stabilizer was blocking the road.

Other Damage

There are some other damages as follows:

a. Six approach lights including three support structures were damaged
due to the impact.

b. Approximately 30 houses were damaged due the impact and post-
impact fire. Some cars, motorcycles and bikes were hit by the aircraft
and burned.
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15.1.2

Personnel Information

Cockpit Crew

Pilot-in-Command

Gender

Date of birth

Nationality

Marital status

Date of joining company

License

Validity period of license

Type rating

Instrument rating

Medical certificate

Date of last medical

Last line check

Last proficiency check
FLIGHT TIME

Total time

This make & model

Last 90 days

Last 30 days

Last 24 Hours

First Officer

Gender

Date of birth

Nationality

Marital status

Date of joining company
License

Validity period of license
Type rating

Instrument rating

Male

3 May 1971
Indonesian
Married

June 1996
ATPL 4654

28 February 2006
B 737-200
Class 1

01 August 2005
17 July 2005

12 July 2005

7,522:59 hrs

7,302:59 hrs (B737-200)
235:08 hrs

88:15 hrs

4:45 hrs

. Male

. 23 October 1973
. Indonesian

. Married

. January 2004

. CPL5741

31 January 2006
. B737-200
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1523

Medical certificate

Date of last medical

Last line check

Last proficiency check
FLIGHT TIME

Total time

This make & model

Last 90 Days

Lat 30 Days

Last 24 Hours

Flight Attendant (F/A)

F/IA 1

Gender

Date of birth

Nationality

Date of joining company
License

Validity period of license
Medical certificate

Date of last medical
Last Recurrent

FIA 2

Gender

Date of birth

Nationality

Date of joining company
License

Validity period of license
Medical certificate

Date of last medical
Last Recurrent

FIA 3

Gender

Date of birth

Nationality

Date of joining company
License

Validity period of license
Medical certificate

Date of last medical
Last Recurrent

. Class 1
26 July 2005

22 July 2005

. 2,353:17 hrs

: 685 hrs (B737-200)
. 209:06 hrs

. 63:10 hrs

. 2:10 hrs

Female
12 June 1974
Indonesian

: 01 May 2000

CA 2503

18 July 2006
Class 2

18 July 2005
26 April 2005

Female

15 September 1980
Indonesian

01 December 2001
FA 3882

08 March 2006
Class 2

08 March 2005

5 May 2004

. Female

. 28 November 1984
: Indonesian

: 15 September 2002
. FAL 4042

: 18 August 2006

. Class 2

: 18 August 2005

. 15 June 2005
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Aircraft Information
Aircraft Data

Registration Mark
Manufacturer

Country of Manufacturer
Type/ Model

Serial Number

Date of manufacture
Certificate of Airworthiness
Issued

Validity

Certificate of Registration
Issued

Validity

Category

Crew (Cockpit/Cabin)
Passengers seats

Time Since New

Cycles Since New

Last C Check Inspection
Next Major Inspection
Last B1 Check Inspection

Engine Data

Engine Type
Manufacturer
Type/ Model
Serial Number #1
= TSN

= CSN

Serial Number #2
= TSN

= CSN

Weight and Balance

PK-RIM

Boeing

United State
B737-200

22136

11 August 1981
1663

25 November 2004
24 November 2005
1663

25 November 2004
24 November 2005

. Transport

2+3

110

51,599:32 Hrs

51,335 Cycles

10 March 2002 (50,819 FH)
53,819 FH

20 August 2005

: JT8D

. Pratt & Whitney
: JT8D-15

: P 702988

. 48,430:59 Hrs
: 41,771 Cycles
. P 665485

: 51,374:58 Hrs
. 45,198 Cycles

Data according to the load sheet are:

Actual Zero fuel weight
Maximum Zero Fuel Weight
Dry Operating weight

CG from MAC

Maximum Take Off Weight

Actual Take-off weight
Capt Requested, MTOW

41,597 kg

43,092 kg

30,175 kg

18.57% MAC

52,390 kg

Condition; R/W 23, Temp 30°C,
Bleed ON, R/W Analysis

51,997 kg

52,000 kg
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Referring to the load manifest, the actual take-off weight of 51,997 kg was 3
Kg less than the captain requested and 393 kg less than MTOW for
particular condition.

The load manifest shows also that aircraft weight and the CG position are
sufficient to provide stability.

Flap and Slat Actuation, Indication and Warning System

There are three separate systems involved in the actuation, indication and
warning functions related to the trailing edge flaps and leading edge flaps
and slats.

Flap actuation system — flap handle to flap transmissions and leading edge
flap and slat actuators

Flap position indication system — trailing edge position indicator dial, leading
edge position lights and associated sensors.

Takeoff configuration warning system — intermittent horn and associated
sensors

The three systems are independent with the following exceptions:

Flap Actuation and Flap Position Indication: The flap asymmetry protection
function of the trailing edge position indication system can shutdown the flap
actuation system. However, faults within the shared components (trailing
edge flap position transmitter and indicator) have no effect on the
configuration warning system.

Flap Position Indication and Takeoff Configuration Warning: There are three
flap position sensors that provide input to the takeoff configuration warning
horn. If any of these three sensors indicate the flaps are not in the takeoff
position, the warning horn will sound when the throttles are advanced on the
ground.

a. Trailing edge flap position switch - this switch is dedicated to the
takeoff configuration warning system and is separate from the trailing
edge flap position transmitters that provide a signal to the flap position
dial in the flight deck.

b. Left wing LE Krueger Flap No. 1 sensor - this sensor provides signals
to both the LE flap position lights and the takeoff configuration warning.

c. Right wing LE Krueger Flap No. 4 sensor - this sensor provides signals
to both the LE flap position lights and the takeoff configuration warning.
Sensors (b) and (c) listed above provide input to both the position
indication lights and the takeoff configuration warning horn. However,
even if both sensors (b) and (c) malfunction, the input from sensor (a)
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is sufficient to cause the warning horn to sound. Further, none of these
sensors affect the flap actuation system.

No single faults have been identified that can cause malfunctions in all
three systems (actuation, position indication, and takeoff configuration
warning) and only limited single faults that can affect two of the three
systems simultaneously.

Take-off Warning Horn Maintenance

Review of maintenance records and continue airworthiness maintenance
program for aircraft PK-RIM are as follows:

The take take-off warning horn had been checked according to FAA
AD (Airworthiness Direction) 88-22-09 about “Takeoff Configuration
Aural Warning System test” (repeat inspection at every 200 FH) at 02
August 2005, referring the work order No. 262/ENG/B737-2/VIII/05
(see Appendix D), meanwhile the operator repeat the functional test of
the AD at every A Check (125 hours);

Refer to aircraft maintenance log for the last six months, there were no
pilot complains or problem about take-off warning system.

Meteorological Information

02.00 UTC 02.30 UTC 03.00 UTC
Wind Calm 150/05 150/06
Visibility 5000 4000 m 5km
Weather Haze Haze Haze
Cloud SCT 1700 ft SCT 1700 ft SCT 1600 ft

Scatter (3-4

octave) with cloud

base 1700 feet
TT/TD 28° C/26° C 29° C/26° C 30° C/25° C
ONH 1008 1008 1008
QFE 1004 1004 1004

The weather was above minima for take-off, and not a contributing factor to

the accident.

Aids to Navigation

Not relevant
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1.10.1

1.10.2

1.10.3

Communications

Communication between the tower (ATC) and the aircraft (MDL 091) as well
as to other aircrafts was recorded in the ATC record and in the CVR through
the channel 1 (captain’s) and channel 2 (first officer’s).

There was no evidence of a distress call from the crew.

Aerodrome Information

General

Airport Name : Polonia

Airport Identification : WIMM

Airport Operator : Angkasa Pura Il
Certificate Number : Adm. OC/007/2005
Runway Direction : 23-05

Runway Length : 2900 m

Runway Width . 45m

Surface Condition . Asphalt Concrete

Airport Emergency Plan

The Polonia Airport, Medan has an Airport Emergency Plan that was
published in 2003 and was distributed to several units within the airport
organization and other external related organizations such as Police, Armed
Forces, Hospitals and other medical facilities, Local Authority, etc.

The review on AEP (Airport Emergency Plan) of the Polonia Airport, Medan
is as follows:

e Some units within airport which are related to the crisis handling did not
receive the AEP and some not available, e.g. the ATC.

e The AEP does not mention the location of the emergency center.

e The last emergency exercise was carried out in October 2002.

Rescue Operation

At the time of the accident, the tower had difficulty to determine the exact
location of the crash area. It was due to the unavailability of the grid map
covering the crash area.

At 10.25 AM local time, the ATC declared the airport closed and issued a
NOTAM.

The airport fire brigade immediately responded to the crash bell activated by
the ATC. When they arrived at the end of runway 23 they realized that the
crash site was outside the airport perimeter, and there is no access road to
reach the accident site.
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The fire brigade returned to the apron and decided to use the city/ public
road to reach the crash site with only one command car, ambulances and
one fire truck to continue for the rescue. The other fire trucks were kept
standby at the airport to keep the airport operation maintained at the
minimum level of fire fighting capability.

The airport fire fighting unit arrived about 20 to 25 minutes after leaving the
airport. They found difficulties to reach the crash site due to the traffic jam
despites the Traffic Police attempted to clear the road for the rescue
operations. The roads were jammed by the people on the street.

When they arrived, the fire was still burning at the crash site. Several fire
fighting units of the local government and ambulances participated in rescue
operation. The local people, Police and others were involved in the first hour
of the rescue, and later on the Indonesian Air Force and Army. Some
victims were evacuated using commercial as well as private cars; it was due
to late arrival of the ambulances to the crash side and their limited number.

At the crash site, there was no person in charge as the coordinator among
the rescue teams. The overly crowded situation caused difficulties to the
rescue teams in evacuating the victims. According to the witnesses, there
was no label to the victims and no triage area set-up as mentioned in the
AEP. Moreover, the rescue team did not know where the uninjured
passengers should be transferred to the collection area. The records/ labels
and the location of the victims were not well documented.

Information from witnesses and rescue teams were as follows:

e The local people tried to rescue one of the pilots; however they were
unable to release the pilot from his harness. It is because they were not
familiar with aircraft components. While they were trying to save the pilot,
suddenly the fire blast came from behind. When they saw the fire, they
ran away to avoid the flame. According to them, one of the pilots was still
alive at the time they found him. However after the fire was extinguished,
the pilot’'s body was not found. The pilot seat was totally burnt.

e A person who stood close to a store saw that the fire started a few minute
after the aircraft crashed. He could not recall the exact time of the crash.
He tried to rescue one of the victims to avoid the fire.

e According to other witnesses, the fire started a few minutes after the
crash.

e The survivors reported that they left the aircraft from the rear fuselage.

The Police and other units involved in the rescue activities found also
difficulties in determining the crash site. Although they were equipped with
radio, they did not know the frequency used in this operation. They did not
know the coordinator or person in charge at the crash site.

11



1.10.4

1.11

1111

1.11.2

1.12

Crisis Center

At the time of accident, the airport administration meeting room was used as
crisis center. However, many press or media came to the crisis center and
disturbed the team.

There was no radio or other communication equipment available at the crisis
center which might be used to monitor all activities.

There was no function or person taking care the media and information
center. This caused the families or next of kin had difficulties to obtain
information related to the accident.

Flight Recorders

Flight Data Recorder and Cockpit Voice Recorder were recovered from the
aircraft wreckage by the rescue team, and then handover to the NTSC.

The Flight Data Recorder and Cockpit Voice Recorder boxes were
blackened by the fire but otherwise appeared in good condition.

Flight Data Recorder

The FDR data plate indicated it was dated 8503, TSO Cb5la and a
manufacturer reference code 911.

Manufacturer : Sundstrand UFDR
Part Number : 980-4100-FWUS
Serial Number . 2488

From the maintenance log for the last six months, there was no pilot
complain/ problem recorded.

Cockpit Voice Recorder
The CVR data plate indicated that it was dated Feb. 86.

Manufacturer . Fairchild Model A — 100a
Part Number : 98-A100-80
Serial Number : 51205

From the maintenance log for the last six months, there was no pilot
complain/ problem recorded.

Wreckage and Impact Information

The airplane overran the departure end of Runway 23, impacted several
approach lights, traveled through a grass area and over a river, and
impacted several buildings and vehicles before coming to rest on a road. A
post crash fire destroyed much of the airplane.
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The departure end of runway 23 has a displaced threshold for the landing
traffic on runway 05, followed by a 100-meter stop-way and a 60 meter
overrun area.

There is a row of lights at the intersection of the stop-way and overrun area
and a second row of lights 25 meters from the intersection.

There was a 24 meter long silvery color scrape mark present on the stop-
way starting about 7.3 meters right of the centerline and 61 meters prior to
the intersection. A second scrape mark began at the second row of lights
and ran about 58 meters towards the end of the overrun area.

There were 4 main landing gear (MLG) tire impressions and evidence of jet
wash from both engines present in the grass and dirt between the end of the
overrun area and the river. There was also a small impression in the grass
between the MLG impressions and in line with the scrape mark on the
pavement. The airplane also impacted several of the approach lights
between the end of the pavement and the river.

Very little fuselage wreckage was evident at the main wreckage site and/or
recovered the airport. The recovered wreckage from the forward portion of
the fuselage identified the airport only included one vertical gyro (Sperry
Model311, PIN 2587335-11, 80082064) and the nose landing gear (NLG)
lower cylinder and tires.

The first officer's No.2 and No.3 window frames, one NLG door, and several
components were identified at the wreckage site.

A section of the aft fuselage was recovered that extended from
approximately the aft entry doorframe to the APU. The interior and remaining
floor panels in the area were severely fire damage.

The lower 3 feet of the vertical stabilizer remained attached to the fuselage.
The upper portion of the vertical stabilizer separated from the lower portion
and was found with the upper portion of the rudder still attached, but did not
include rudder actuators. The rudder segment swung freely about its hinge
line. The rudder actuator was recovered and identified separately. The
horizontal stabilizer and elevator were found separated from the
empennage. The outboard 1/3 of each stabilizer elevator separated from the
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center section. The center section of the stabilizer and attached elevator
exhibited leading edge impact damage.

Damage on the aft fuselage was consistent with the stabilizer being pulled
from the airplane in an aft direction. A portion of the stabilizer jackscrew
remained in the stabilizer gimbals nut. The distance from top of the gimbals
nut to the upper stop fitting on the jackscrew was 9 5/16", which equivalent
to 6.4 units of stabilizer trim. The lower portion of the stabilizer jackscrew and
stabilizer trim motor were found loose in the aft fuselage behind the pressure
bulkhead.

The lower portion of the aft fuselage exhibited abrasion damage centered
along airplane centerline. At the bottom centerline of the pressure bulkhead,
the skin was completely abraded away, the ring chord was cracked and the
pressure bulkhead buckled. The airplane tail-cone including APU exhaust
was recovered separately. The lower centerline was dented and abraded.
Portions of two fuselage entry doors were located one from the right side of
the airplane and one from the left. The left portion included the lower gate
was in the open position.

A portion of wing center section was found attached to portions of the left-
side of body-rib and a portion of the left wing lower skin. The side of body-rib
lower chord at wing skins had been folded through approximately 180
degrees. Also attached was fuselage fitting at the intersection of the left wing
rear spar and wing center section spar as well as the lower corner of the
intersection of the left wing front spar and wing center section front spar.

A large portion of the right wing was recovered that extended from just
inboard nacelle rib location at wing station (WS) 191 to the outboard end of
spoiler #8 at WS 452. There was considerable burn damage and portions of
the upper skin, lower skin, front spar and rear spar were consumed by fire.

The right main landing gear (R/H MLG) separated from the airplane
essentially intact. The forward trunnion pulled out of its bushing and the aft
trunnion pulled its bushing from the landing gear beam. The side link and
retract actuator beam were fractured with overload signs. Both of the R/H
MLG tires were cut. The left main landing gear (Left MLG) lower piston, both
wheels, lower torque link, and shimmy damper were recovered separated
from the cylinder. The lower piston fracture exhibited overload signatures
and the cylinder was not recovered. Both of the Left MLG tires were cut.
The nose landing gear (NLG) lower piston and both wheels were recovered
separated from the cylinder. The piston fracture exhibited overload signs.
Both tires of the NLG were cut. The NLG cylinder and drag links were not
recovered.

No major portions of the wheel well structure were recovered. The flap drive
unit was the only systems component recovered.
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1.12.1 Scratch Marks

1.12.2

At the runway, there were aluminum, honeycomb and paint scrap marks.
There are two scratch marks at the end of the runway (see Figure below).

The first mark is at approximately 36 m long (from runway end), 5-7 cm
wide, and 7.5 m right of centerline.

The second mark is at 26 m from end of runway 05.

The marks are confirmed as a result of tail strike.

At the grass starting from the asphalt runway end to 12 m from the runway
end, main landing gears’ marks are clearly found. It continues up to a
electrical box at the end of runway, while there is no any mark of the nose
wheel. The outer wheel of left and right main landing gear struck the
concrete structure of the approach light and the electrical box, respectively.

Aircraft Structures & Systems

Six flap jackscrews (out of eight) were located and measured. One of which
indicated to 2 to 2% threads from the ball nut to the mechanical stop.

The recovered flap jackscrews were identified and the dimension from the
forward mechanical stop to the forward end of ball nut (A dimension) was
measured. The nominal jackscrew dimension for flap 1, is 4 to 5 inches.

The left outboard flap outboard jackscrew (#1) A dimension measured 0.40
inches.
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1.13

The left outboard flap inboard jackscrew (#2) dimension measured 1.07
inches. The ball nut was sized to the #2 jackscrew. The P/N 65-50311-3
was cast into the tower.

The left inboard flap inboard jackscrew (#4) dimension measured 1.32
inches.

The right inboard flap inboard jackscrew (#5) a dimension measured 1.02
inches. The screw was free to rotate with some gritty resistance.

The right outboard flap inboard jackscrew (#7) a dimension measured 0.80
inches.

The right, outboard flap outboard jackscrew (#8) the A dimension measured
1.20 inches. The screw was free to rotate but was bent where it exited the
aft end of the ball nut.

The left, inboard flap outboard jackscrew (#3) and right, inboard flap out
board jackscrew (#6) were not recovered.

It indicated that the left and right flaps were stowed.

Portion of the front spar in the area of slat #4 remained intact including the
two slat #4 main tracks, the two auxiliary tracks and a portion of the slat
actuator fitting. The slat and actuator were not recovered. The inboard main
track was partially extended and could be moved by hand while the inboard
auxiliary track, outboard auxiliary track and outboard main track were
jammed in the fully retracted position.

The photograph (Figure below) shows that the slat was in retracted position.

Medical and Pathological Information

Ninety-five (95) passengers and five (5) crew members were killed by the
impact forces or post-impact fire. Fifteen (15) passenger were seriously
injured, mostly suffering skin burn, broken legs and hands.
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1.14

1.15

1.16

1.16.1

Victims Identification

The Adam Malik Hospital in Medan was the only hospital which performed
identification to some of the victims, because of the availability of forensic
experts at the hospital.

Fire

There was a post-impact fire destroying most of the aircraft structure and
system as well as some houses/buildings and motor-vehicles.

Survival Aspects

As the airplane came to rest, it fractured into three parts. Most of the
survived passengers who sat at the aft section were evacuated through the
broken aft fuselage. According to ground-witnesses, there were two survived
passengers left the aircraft without any injuries and other survivors were
evacuated from the aircraft by the locals.

Test and Research

Engine Disassembly and Examination

The engines were examined at the accident site followed by the
disassembly and examination of both engines performed in the shop
facilities at PT. Nusantara Turbine and Propulsion in Bandung. The results
of the accident site examination and the shop disassembly and examination
are as follows.

1.16.1.1 Engine #1 S/N 702988 On-scene Engine Examination

No fire damage, puncture or un-containment was observed on the engine.
All of fan ducts were no longer attached to the engine. The tailpipe and
thrust reverser were separated from the engine. All of engine accessories
were no longer attached to the engine.

A single unit comprised of the inlet case and the 1 and 2" stage fan
cases was found separated from the core of the engine. This unit was
fractured from the exit guide vane case aft. All the Inlet Guide Vanes
(IGVs) were present and the outer diameter trailing edges of all the vanes
were bent in the direction of rotation (clockwise aft looking forward) and
fractured from the outer diameter of the inlet case. Two IGVs were
completely fractured from the outer diameter of the inlet case and were
displaced in the direction of rotation. The 1% and 2" stage fan cases
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exhibited uniform circumferential scoring on the inner diameter of their
respective cases in the normal fan running position. The 2" stage fan
case also exhibited circumferential scoring that moved aft from the normal
fan blade running position. This aft moving case scoring was localized
around the 5:00 o’clock position. The inlet case and the 1st and 2nd stage
cases were intact with no exhibit holes.

Portions of the fan exit guide vane case remained attached to the single
unit comprised of the inlet case/fan cases described above. Two sections
of the fan exit guide vane case, from approximately 6:00 to 10:30 and 1:30
to 3:30 remained attached and none of the vanes remained attached to
case.

The No. 1 bearing remained intact, all the rollers were round, and free to
rotated within the cage. A few of the rollers exhibiting some leading edge
corner damage. The cage was intact but some of the sockets were
distorted. The silver plating remained intact on the cage.

All the fan tie-rods were present and appeared intact and all the nuts were
secured to the rods. The stage 1 fan disk was intact and the roots of all
the stage 1 fan blades remained installed. Eleven of the stage 1 fan
blades were fractured near the blade platform and varied in length from
75-inches to 3.75-inches. Four consecutive stage 1 fan blades were
fractured near the platform with blades on either side roughly full length.
The remaining stage 1 fan blades were almost full length exhibited and
exhibited heavy leading edge and tip damage. Only seven of the stage 1
fan vanes remained installed and they were comprised of two sets of three
consecutive vanes plus a lone single vane. One set of three consecutive
vanes exhibited light damage while the other set of three consecutive
vanes exhibited heavy damage and signs of vane-to-blade clashing. All
the 2" stage fan blades were present and bent in the direction opposite
rotation except for a single one that was bent in the direction of rotation.
This single blade bent in the direction of rotation was axially in-line with the
four consecutive fractured 1% stage fan blades described above. The
majorities of the 2" stage fan blades were full length and exhibited heavy
leading edge damage. The 2" stage low pressure compressor (LPC)
vanes were imbedded with dirt form the 6:00 to 12:00 o’clock positions.
Some of the 2" stage vanes exhibited leading edge impact marks and
dents while other exhibited no damage.

The compressor intermediate case aft skirt riveted was separated
circumferentially 360 degrees from the rest of the intermediate case. The
entire case rotated along its centerline approximately 180 degree.

The turbine exhaust case was bent inwards from the 6:00 to the 12:00
o’clock position. The exhaust cone was pushed over, flattened, towards
the 3:00 o'clock position (outboard to inboard). Viewing the 4™ stage low
pressure turbine blades through the turbine exhaust case revealed no
damage to any of the blades.
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1.16.1.2

1.16.1.3

Engine #1 S/N 702988 Shop Disassembly Examination

The engine examination confirmed that the approach lights were ingested
into the engine at high N1 (low compressor rotor) and N2 (high
compressor rotor) RPM. Yellow paint residue consistent with the approach
light structure was found on the leading edges of the Inlet Guide vanes
(IGV) near the bottom two adjacent vanes. There were several first and
second stage fan blades with yellow paint residue on the airfoils. There
were also several yellow, light blue, and red paint fragments in the low
pressure compressor (LPC) and a light blue electrical wire segment found
in the fan section of the engine. These materials were consistent with the
approach light structure material.

All of the first stage fan blade airfoil leading edge breakout, tip fractures,
and the eleven airfoil fractures above the platform occurred in rapid
fracture mode. The damage to the first stage fan was consistent with high
RPM impact with the approach lights. All of the damage to the second
stage fan blades was consistent with high RPM damage.

Damage on the entrance and exit airfoils of the High Pressure Compressor
(HPC) was consistent with the fan airfoil break-up debris ingested during
the fan blade impact with the approach lights. The fan blade damage from
impact with the approach lights also produced very small dust size particle
debris that melted when it contacted the hot burner can domes resulting in
metallization splatter in the burner domes. The HPC and burner dome
observations are consistent with approach light ingestion prior to ground
impact at high fan RPM.

Engine #2 S/N 665485 On-scene Engine Examination

The fan ducts from the intermediate case to the exhaust case remained
attached to the engine but some were damaged and fracture. Viewing the
engine through fractured and missing pieces of the fan ducts revealed no
fire damage or punctures and no un-containments were observed on the
engine. The majority of the tailpipe remained attached from the engine but
was fractured just forward of the thrust reverser attachment flange. The
thrust reverser was not recovered from the crash site. All the engine
accessories were no longer attached to the engine. The stage 1 and
stage 2 fan cases were recovered separately from the engine and both
cases were not attached to each other. The fan IGV case was not
recovered. Evidence of soot was observed on the majority of the engine
and fan ducts.

A single unit comprised of stages 1 and 2 fan disks, plus the 3" stage low
pressure compressor was recovered separate from the engine. The stage
1 fan disk was intact and two blades were missing. All the stage 1 fan
blades that remained installed in the disk were fractured just above the
platform. All the fan tie-rods were present and appeared intact and all nuts
were still secured to the rods. The stage 2 disk was intact and all the fan
blades were present and fractured just above the platform except for three
consecutive blades with full length and bent towards the direction of
rotation. A 90 degree cluster of 2" stage vanes were bent in the direction
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1.16.1.4

opposite rotation. Thirty-eight stage 3 blades were missing and all the
remaining blades were fractured just above the platform except eight
blades that were roughly full length. The full length blades were bent in
the direction opposite rotation.

The No. 1 bearing remained intact, all the rollers were round, and free to
rotated within the cage. The cage was intact but some of the sockets were
distorted. The silver plating remained intact on the cage.

The stage 1 fan case was distorted, twisted, and intact. The stage 2 fan
cases was twisted, distorted, and intact but exhibited some notable impact
damage. The stage 2 fan case front flange was bent aft in some places
and ovalized. A small outward-hole (2-inches wide) was located where the
vanes are located. There was an 11-inch circumferential tear at the vane
outer wall location forward of the case step, and a large impact mark on
the trailing edge flange.

The compressor intermediate case aft skirt riveted was separated from the
rest of the intermediate case at the 12:00 o’clock position creating an
approximately 3-inch gap exposing the stage 7 blades. The front flange of
the intermediate case was pushed aft at the 6:00 o’clock position.

The stage 3 vanes were fractured at the 6:00 o’clock position and those
vanes located at the 12:00 o’clock position were flattened over in the
direction of rotation.

The stage 4 disk was intact and all the blades were missing. The front
face of the stage 4 disk exhibited circumferential rub in the vicinity of the
tie rod holes and from the disk rim to about 1-inch inboard of the tie-rod
bolt circle.

Heavy dirt and debris was found between the stages 4 and 5 of the low
pressure compressor.

Viewing the 4" stage low pressure turbine blades through the turbine
exhaust case revealed no damage to any of the blades.

Engine #2 S/N 665485 Shop Engine Examination

The Low pressure Compressor (LPC) and the High pressure Compressor
(HPC) damage are consistent with high RPM damage that occurred during
ground impact.

ltems Found Loose:

A fuel control unit (FCU) and main fuel pump (MFP) were recovered as a
single unit. The FCU, PN 743602-4, SN 78799, model JFC60-2, and the
MFP, PN 714810DLH, SN 6153036, experienced impact damage.

The main fuel pump of the left engine was inspected at NTSB. There is no
evidence of abnormality.

20



1.16.1.5

1.16.2

There was no need for further examination on the FCU, because there
was no abnormality found on the engines.

Engine Tear-Down Result

The observation of engine tear down could be summarized as follows:
1. Both engines were in operational conditions before impact;

Both engines were damaged by impact;

Both engine were in high power setting at impact;

There was no sign of overheating on both engines;

The Number-1 (Left) engine S/N P 702988 hit the approach light
structures at high rotational speed causing the fan blades to be at low
rotational speed and resulting in low speed impact fan blade damage at
the time of final ground impact.

6. The R/H engine S/N P 665485 hit the ground directly, so that the fan
blades were at higher rotational speed at impact causing more severe
damages.

o~ D

CVR readout
The read out was performed at the NTSB, Washington, DC, USA.

The CVR found in a good condition; however, the team experienced
difficulty reading the Cockpit Area Microphone (CAM). The team also found
that the channel from the CAM was mask by hum and noise dominating the
signal. There are some voices heard on the CAM track, there are numbers
of step changes in background noise level and character that may be
consistent with an intermittent electrical connection in the CAM wiring circuit.
As a result, the team was not able to conclude that the CAM was providing
input to the CVR throughout the entire 30 minutes.

Such a poor quality in CVR record failure makes it impossible to find out
whether the flight crews made proper take-off configuration procedures
including checklist execution. However several crew words, cockpit switch
activations, engine noise, and cabin chime sounds heard on the CAM
channel of the CVR are typically at a volume level much lower than the
standard take off warning horn of the Boeing 737-200. The typical sound of
the take-off configuration warning was not heard in the CVR CAM channel.

The stick-shaker warning (typically as loud as or louder than the takeoff
warning horn) was also not heard on the CVR CAM channel.

The Captain’s and First Officer's channels only recorded when there were
radio transmissions. Therefore, most of the recording obtained was
conversation between flight crew of MDL 091/PK-RIM and other traffic with
ATC Detail of the transcript is as follows:
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Mandala 737-200 PK-RIM Medan - 5 Sept 05

Transcript
e S S — SlCs Lt (not including WYHF transmissions originating outside the airplane e.g. ATC)
CWR min:sec FDR Subframe
16:32.6 17:065.4 | 817449 | 81776.9 |CAM 2 |conversation (non-English) and laughter (2 male and 1 female voice)
20:48.9 200615 | 519947 | 819972 [VHF 1 |Polonia tower, Mandala zero nine one
. . Mandala zero niner one, romeo india mike, stand number two, request push and start
20:55.5 21:05.0 | 820011 | 620104 |VHF 1 bound for ... Jakarta level three one zero, P O B one one seven
21127 | 21163 | 520179 | 820214 |WHF 1 |ok to push and start, expect runway two three, Mandala zero nine one
21:143 21:159 | 820195 [ 82021.0 [Ground 4 |Salamat pagi (translation: "Good Morming”)
21:16.1 21227 | §2021.2 | 520276 |Flight Deck 4 |Salamat ... brake release ... pushback {(mixed English/inon-English)
21:36.7 21:373 | 82041.3 [ B2041.9 1 |sound similar fo radio key
22:308 | 21:31.8 | 62094.0 [ 82036.5 |VHF 1 |Negative, sir
22:403 | 22427 | 821033 | 821056 |VHF 1 |Reger two niner zero, Mandala zero niner one
22567 22571 | 821183 [ 82119.6 |[Flight Deck 4 [Yes number two start sir
23:04.1 23:05.1 | 821265 | 821274 |Ground 4 |N one rotate
23259 23409 | 821477 | B2162.3 2 |siren tone (15 cycles)
23422 | 23443 | B2163.6 | 82165.6 |Flight Deck 4 |Start number one
23492 23603 | 821704 | B2M171.5 |Ground 4 |M one rotate
24:03.2 24183 | 821841 | B2198.8 2 |siren fone (15 cycles)
24:03.7 24:083 | 821845 [ 52189.0 [Ground 4 |77 Number one
24:20.3 | 24:247 | §2200.7 | 82205.0 |Flight Deck 4 |OK normal start disconnect signal left
24:22 1 24246 | §22025 | 822049 |VHF 1 |Mandala zero niner one, request taxi
24:32.8 24:36.8 | 822129 | 82216.8 |VHF 1 |? three via alpha, number three in sequen, clearance go ahead
24:362 24:36.3 | 822152 | 82216.3 2 |sound that may be similar to seaf motor
24447 54492 | 822240 | 822289 |VHE 1 Cleared to Jaka_rta. whiskey one two, level two niner zero, squawk four seven two two
mandala zero niner one
27469 | 27489 | 524021 [ 82404.0 |[WHE 1 [Mandala zero niner one on short alpha
27:56.1 27589 | 82411.0 | 82413.7 |VHF 1 |Reger number two one incoming Mandala zero niner ans
30:36.5 30:39.3 | 82567.3 | 82570.1 |VHF 1 |Centinue line up runway two three Mandala zero niner one
30:45.1 30:48.2 | B2675.7 | B2ETET 2 |hi-lo chime [fwice)
30:535 30584 | G25639 | 825887 |[VHF 1 |Maintain the heading one two zero, one thousand feet, Mandala zero niner one
31:01.4 31:03.8 | 825916 | 82593.9 |VHF 1 |Roeger one thousand five hundred Mandala zero niner one
31:05.6 | 31:07.5 | B2595.7 | B2597.5 2 |two dlicks
31:06.8 31:086 | 825959 | 825986 |VHF 1 |Clear for takecff Mandala zero niner one
32:05.3 32083 | 826639 | B2656.8 |[CAM 2 |possible volces - words not discernable
32:23 8 32271 | 82671.9 | B2675.1 |[CAM 2 |voices heard - words not discemable
32:24.1 32:263 | 826722 | B26734 3 |distorfion of 400hz baseline on OBS track
32:24.9 | 32249 | 82673.0 | 82673.0 end of FDR data
32:26.0 32:26.5 | 826740 | B26745 3 |distorfion of 400hz baseline on OBS track
32:274 32274 | 826754 B26754 end of CVR recording

Correlation based on 9 WHF keying events

1 second of CVR tape = 0.9745 FDR subframes

CWR tape starts at subframe BOV77.7
End of recording in FDR subframe is a calculated value based on least squares fit to 9 VHF keying events.

Transcript CVR readout at NTSB after filtered.
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1.16.3 FDR readout

Indonesia B-737-200, Mandalla Airlines
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evised: September 19, 2005 National Transportation Safety Board

FDR readout from accident flight at 5 September 2005

1.16.4 Fuel Test

The fuel Millipore test was performed according to ASTM 2776 in Polonia
Airport, Medan. The purpose of this test is to identify the possibility of the
contamination. There are three different color groups (A, B and G) which
used to identify of contamination.

The fuel sampling was taken from refueling truck which had been
transferred into other refueling truck (PNA 01). The 5 liters fuel sampling
was taped from 2000 liters fuel transferred.

The result of the Millipore test is colored group B with level 4. It indicates a
Ferro oxide contamination. The B group indicates a metallic contamination.
It shall be noted that the Millipore test is not a requirement to check the fuel
guality, but this method may give a good indication of contamination.

The fuel sample from accident aircraft which taken during last refueling in
Medan was tested in Migas Laboratory, Cepu. It meets the PT. Pertamina’s
requirement.

Result of these two fuel tests can be concluded that the fuel is not a factor
of the accident.
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1171

Organizational and Management Information

Mandala Airlines

Aircraft Operator . PT. Mandala Airlines

Address : Jl. Tomang Raya Kav. 33-37 Jakarta
Barat 11440

Certificate Number  : AOC/121-005

Operator Designator : Domestic and Flag Operation

PT. Mandala Airlines operates under CASR Part 121. At that time, the
company operated a total of 15 aircrafts, including two B737-400s, thirteen
B737-200s. At the time of the accident, the company operated scheduled
domestic flights.

PT. Mandala Airlines is controlled by a Board of Director, headed by a
President Director assists by Director of Operation for the operational
aspect and Director of Maintenance for the maintenance aspect.

According to the Operation Specification dated June, 1st 2005,
Management Personnel in the Operation Directorate are as follows:

Director of Operation

Manager Operation Development,

Manager Flight Operation Service,

Ass. Manager Safety Standard,

Ass. Manager Crew Training,

Ass. Manager Operation Establishment,

Ass. Manager Flight Service,

Chief Pilot

Chief Flight Attendant,

Meanwhile in the Company Operation Manual dated February 16 2002 sub
chapter 1.3 Duty and Responsibility states the duty and responsibility of the
following personnel:

Director of Operation

Manager of Flight Operation Services
Manager of Flight Operation

Assistant Manager of Flight Movement Control
Assistant Manager of Crew Management
Assistant Manager Flight Support

Assistant Manager Crew Development

Chief Pilot

Chief Flight Attendant

The company has maintenance contract to GMF (Garuda Maintenance
Facility) in Cengkareng, Jakarta and MMF (Merpati Maintenance Facility) in
Surabaya. GMF and MMF are certified AMO (Approved Maintenance
Organization), performing limited aircraft maintenance.
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1.17.2

1.18

1.18.1

1.18.2

PT. Angkasa Pura Il

Polonia Airport of Medan is managed and operated by PT. Angkasa Pura ll,
which is also responsible for nine major airports in the western part of
Indonesia.

PT. Angkasa Pura Il is also responsible for the provision of air traffic
services at these nine airports and air traffic service in the whole Jakarta
FIR.

Other Information

Interviews
ATC Operators

The interview with ATC operators was performed on September 6, 2005 at
Polonia airport, Medan. The communication between ATC controller and the
cockpit crew on 118.1 MHz frequency was done according to the procedure
(see tower communication transcript). The aircraft was given a clearance to
taxi and take-off to runway 23.

The ATC controller observed that the airplane nose pitched up at the normal
position on the runway. The aircraft was observed to roll slightly to the left
side, then to the right side and touched the ground. The ATC activated the
crash bell.

Fire Brigade

The interview with fire brigade was performed on September 6, 2005 at
Polonia airport, Medan. The fire brigade personnel responded to the crash
bell immediately. They observed thick black smoke came up from the
fuselage.

After they arrived at the crash site, they responded by spraying with foam.
And the firemen observed that the most of passengers who sat in front row
seat were killed by the impact and post crash fire, while others who survived
from the impact were evacuated by local people.

Training

1.18.2.1 Recurrent Training

The operator was unable to provide formal documentation that recurrent
training did exist due to the operator did not record such training even
though the operator in practice performed it. From the interview with
management pilots (chief pilot, chief instructor), there were no structured
syllabus or written syllabus for the recurrent training, most of the recurrent
training exercises beside from reviewing the flight procedures also served
as “warming-up” period before conducting proficiency check. Also from the
interview indicated that the operator did not specifically emphasize the
utmost importance of adherence to standard operating procedures, crew
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1.18.2.2

1.18.3

coordination and CRM issue despite previous incidents experienced by
the operator or other operator.

The interview also indicated that the operator did not perform CRM
recurrent training for the flight crew.

Pilot Proficiency Check

The operator performed pilot proficiency check and the event was
recorded and documented. Pilot in Command receive the check twice a
year, while the First Officer once a year. From the record, it was indicated
that the flight crews involved in the accident was assessed proficient.

Standard Operating Procedures Manual

The investigation was unable to find the documents onboard the aircraft due
the aircraft was destroyed and burned after the crash. Subsequent request
was passed through the operator to provide the copies of the document
which represent the same document onboard the aircratft.

The operator was using B737-200 OM (Operations Manual) which every
page was labeled “do not use for flight”. The QRH was also labeled “do not
use for flight”. The last update was April 1, 2005.

The above documents were produced by the Boeing Company and the
operator covered the documents with label AOM (Aircraft Operations
Manual) Mandala Airlines. No specific or particular unit or department was
responsible for issuance and maintaining the update of the OM and AOM.

The above documents were found without DGAC approval stamp.

The normal checklist was developed by the operator but essentially the
same with the manufacture with added some operator items. The normal
checklist is of A4 size, single page, laminated by plastic. No specific or
particular unit or department was responsible for the issuance the normal
checklist.

Below is the utmost importance of the communications between Mandala
Airlines and Boeing concerning Flight Crew Operating Manuals (FCOM) and
Quick Reference Handbooks (QRH):

7 July 2004 : Email from Mandala Airlines to Boeing

Mandala advised Boeing that they had received
revision 13 of the 737-300/400/500 FCOM and
inquired as to the meaning of the note “DO NOT
USE FOR FLIGHT".

14 July 2004 : Email from Boeing to Mandala Airlines
Boeing advised that Mandala was receiving copies
of the non-customized 737 FCOM and QRH as a
courtesy. Boeing advised that “The non-customized

Flight Crew Operations Manual and QRH are not
applicable to Mandala Airlines’ aircraft and are
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provided for your information only. They are not
intended for your operational use, but to inform you
of the latest Boeing operating procedures and
checklists.”

Boeing offered to provide a budget quote for
development of a customized FCOM and QRH.

16 July 2004 : Email from Mandala Airlines to Boeing

Mandala Airlines acknowledged receipt of the 14
July 04 message.

5 September 2005 : Date of PK-RIM accident at Medan.
19 October 2005 : Email from Mandala Airlines to Boeing

Mandala requested a budget quote for FCOM and
QRH in digital format for 14 airplanes.

19 October 2005 : Email from Boeing to Mandala Airlines

Boeing provided a budget quote for existing FCOMs
and QRHs applicable to 6 of the 14 airplanes
requested by Mandala Airlines. Boeing further
advised that a customized FCOM and QRH to cover
the remaining 8 airplanes or all 14 identified
airplanes could be developed on request.

Another manual the so called Standard Operating Procedures (SOP) was
published by operator’s Flight Standards dated October 17, 1993 signed by
G. Acs. The existing SOP was published in addition to the standard Boeing
Operation Manuals. There was no update despite of many changes made
by Boeing since 1993.

The company Flight Standard Department as stated in the Operation
Specification document as well as Company Operation Manual (COM) was
previously the Safety Standard Department. The list of departments
mentioned in the COM does not specific mention responsibility for the
issuance and updating the SOP manual.

The INTRODUCTION of the Standard Operation Procedure stated that:

“In order to provide Mandala B 737 crew with more detail instruction on
specific company procedure and flight techniques, this Flight Standard book
has been published. It will kept up to date by Mandala Flight Department.

The structure of this supplement is based on additions to the standard
Boeing Operation Manual. After some general subjects, it follows Vol. 1
Chapter 2 (Normal Procedures), covering a flight from start to finish.
Thereafter, several non-normal flight procedures are described. These
chapters are also meant to support standardization during simulator and / or
flight training.
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Note:

1.

3.

In case of differences with other documentation, especially on procedural
matters, this document will have precedence.

However, this document can never overrule AFM restrictions Boeing OM
bulletins, the DDP, and does not intend to be in-conflict with the air laws
of any country where MANDALA flights are operated.

Whenever FAA and CAA rules are mentioned in the OM and/or AFM, the
FAA rules are to be observed.”
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2
2.1

2.11

2.1.2

ANALYSIS

Failure to climb

The performance analysis based on the FDR data shows that the take-off
profile was normal until rotation. The airplane rotated to a higher than
normal attitude, climbed briefly, and stalled before settling back onto the
runway. The failure to climb is shown clearly by the scratch marks found at
the end of the runway 23 as well as main landing gear tracks on the ground
and grass beyond the runway end. The silvery scratch marks on the runway
end indicate that the tail portion of the fuselage hit the runway. Moreover on
this particular area there was no mark of the nose landing gear. It is solid
evidence that the aircraft failed to climb with nose-up attitude of at least 13°.

The following is a description on possible reasons for the failure to climb.
The possibilities include issues in:

¢ Weight and balance
e Engines

e High lift devices : Flap and slat

Weight & Balance

Referring to the load manifest, the actual take-off weight of 51,997 kg was 3
Kg less than the captain requested and 393 kg less than MTOW for
particular condition. The load manifest shows also that aircraft weight and
the CG position are sufficient to provide stability. Thus the overweight issue
can be eliminated.

Engine
The observation of engine disassembly examination is summarized as
follows:

a. Both engines were in operational conditions before impact;
b. Both engines were damaged by impact;

c. Both engine were in high power setting at impact;

d. There was no sign of overheating on both engines;

e. The Number-1 (Left) engine S/N P 702988 hit the approach light
structures at high RPM before the final ground impact, so that the fan
blades were at lower rotational speed at the time of final ground impact
causing lesser damage;

f. The Number-2 (Right) engine S/N P 665485 hit the ground directly, so
that the fan blades were at higher rotational speed at impact causing
more severe damages.
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2.1.3

2.2

The result of engines tear down shows that the engines operated at normal
performance. Therefore engines were not a contributing factor to the
accident.

High Lift Devices: Flaps & Slats

The recovered flapjack screws (6 out of 8) were identified. All jack screws
showed that the left and right were in retract position

Portion of the front spar in the area of slat #4 remained intact including the
two slat #4 main tracks, the two auxiliary tracks and a portion of the slat
actuator fitting. The slat and actuator were not recovered. The inboard main
track was partially extended and could be moved by hand while the inboard
auxiliary track, outboard auxiliary track and outboard main track were
jammed in the fully retracted position.

The mechanism of the operation of slats shows that the slat would extend
immediately after initial flap selection. Therefore it can be concluded that the
slats and the flaps were in retract position.

Flap position

Field investigation found six screw jacks which indicated flaps were not
extended.

There are three possibilities of why the flap did not travel to take-off
configuration upon take-off preparation.

The first possibility is flap asymmetry. In the event of asymmetry flap would
cause the flap system to stop flap movement. Investigation finding, that 6
screw jacks were in similar position this shows that both left and right flap
was found at zero position, however, indicate that flap asymmetry was not
the cause of the flap failed to travel to take -off configuration.

The second possibility is the failure of the flap system. There is no available
component of the flaps system that can be examined. No single faults were
identified that could affect the independent flap actuation, flap position
indication and takeoff configuration warning systems. Only limited single
faults were identified that could affect two to the three systems
simultaneously. In the last six months maintenance record stated that there
was no problem reported related to the flap system. Therefore multiple
simultaneous faults resulting in failure of the flap actuation, flap position
indication, and take off warning system is unlikely. The third possibility is the
failure of the flight crew to select the flap to take-off position. Due to the lack
of useable CVR recording from the cockpit area microphone, the
investigation could not confirm whether the take-off checklist, which includes
flap selection, was properly done.
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2.3

2.4

Take-off configuration recognition

The fact that the flaps and slats were in retracted position. This indicated
that the aircraft attempted to take-off without being properly configured. This
improper configuration should have activated the take off configuration
warning horn to alert the pilots of the improper configuration.

Cockpit Voice Recorder

The followings are the results of CVR analysis.

1.
2.

The CAM channel of the CVR was of very poor quality.

The captain’s and first officer’'s audio channels of the CVR appeared to
be operating normally. These channels contained only VHF
transmissions, indicating that the flight crew was not using headsets to
communicate

Contributing to the poor CAM channel quality was an excessive amount
of electrically induced noise or hum probably due to an open ground in
the wiring connecting the cockpit area microphone and the CVR
recorder.

From the CVR it is not possible to determine which pilot took control
during the accident take off. On the same line there is no record/
document that mentioned the pilot flying.

Despite the poor quality, some cockpit sounds and information was
recorded on the CAM channel of the CVR recording.

The aircraft's take off warning horn “could not be heard” on the CAM
channel of the CVR, even after extensive filtering of the hum and noise.

Several crew words, cockpit switch activations, engine noise, and cabin
chime sounds heard on the CAM channel of the CVR are typically at a
volume level much lower than the standard take-off warning horn of the
Boeing 737-200. The typical sound of the takeoff configuration warning
was not heard on the CVR CAM channel. Nor was the stick shaker
(typically as loud or louder than the takeoff warning horn) heard on the
CVR CAM channel, although it should have been sounding as the
aircraft lifted off the runway.Therefore it is possible that both the takeoff
configuration warning and the stick shaker were sounding, but not
recorded on the CVR CAM channel due to the intermittent electrical
connection described in Section 1.16.2. No definite conclusions
regarding the takeoff configuration warning could be drawn from the
CVR.

The reason for the lack of take off configuration warning horn cannot be
determined through sound analysis.

The following picture represents the superposition of sound spectrum taken
from the CVR and the FDR data.
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2.5

Mandala 737-200 PK-RIM

Cockpit Area Mic Spectrograph and FDR Data “"“"ﬁ‘m‘"“

Flight Data Recorder

The followings are the results of FDR analysis.

FDR readout result suggests that the speed increase of accident
aircraft during take-off roll until rotation consistent with previous flight,
this indicates that the acceleration was not the factor of the accident.
Engine tear down also concluded that the engines were in operation
while impacted.

Wreckage and the FDR confirmed that the engine performance was
not the cause of the failure to lift-off.

The FDR recorded altitude (static pressure), airspeed (pitot pressure),
magnetic heading, normal load factor, and VHF mic keying. In addition,
the FDR recorded limited internal data (e.g. pressure transducer
temperature) used in the conversion of the binary data to engineering
units.

The static and dynamic pressures were measured by transducers
installed on the FDR itself. The pitot and static ports used are near the
front of the aircraft, and plumbing is installed to convey the pressure to
the rear of the aircraft where the FDR is installed.

Analysis of the data recorded on the FDR revealed that angle-of-attack
corrections are required to accurately convert the recorded data to
airplane altitude. The recorded altitude parameter shows the airplane
initially climbed 170 ft in 5 seconds before settling back onto the
runway and then climbing again to just over 100 ft AGL before the
recording ended (see Figure 1). The recorded altitude parameter
shows an unrealistic climb rate (~2000 ft/min) that is approximately
double the typical climb rate for the accident conditions (weight, CG,
temperature, winds and field elevation).
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Therefore, an examination was made of the recorded altitude.

Flight tests of 737-200 aircraft have demonstrated that high angles-of-attack
(AOA) beyond approximately 15° (i.e. beyond stick-shaker) result in reduced
static pressure at the static ports. Altitude measurements made using the
sensed static pressure (indicated altitude) must be corrected to account for
the effects of high AOA. The indicated altitude data recorded on the FDR
does not make this correction; consequently, it is artificially high.

An aerodynamic simulation of the 737-200 was used to evaluate the
accident takeoff and match the parameters recorded by the FDR. The
simulation took into account flaps-up ground effect lift and high AOA effect.
The simulation calculates both pressure altitude as well as indicated altitude
(that does not include the AOA effect) such as would be recorded by an FDR
such as the one installed on the accident airplane.

A number of scenarios were investigated in the attempt to match the data
recorded on the FDR from the accident takeoff. The best match in the
simulator was obtained by using flaps 1 takeoff speeds (V1, Vr, and V2), but
with the flaps retracted. The simulator match demonstrated that the airplane
lifted off the runway, continued to pitch up through stick shaker to
approximately 22° nose up. The resulting high AOA caused the wing to stall.
The airplane then descended and struck the runway tail first. It continued
along the runway and briefly lifted off a second time before again
descending and striking obstacles at and beyond the end of the runway.

Based on the AOA necessary to match the recorded FDR data, the stick-
shaker should have been operating continuously during the brief intervals
that the airplane was airborne.

The high AOA caused large errors in the static pressure used to determine
altitude and airspeed, which in turn caused both recorded altitude and
airspeed to read artificially high. The indicated altitude and airspeed modeled
in the simulation are in close agreement with the altitude and airspeed
recorded on the FDR. The engineering simulator was also used to match a
normal flaps one takeoff recorded on the FDR from a previous flight using
the same techniques used to match the accident takeoff. Figure 2 shows
that the simulation and FDR data for the representative flaps one takeoff
(NTSB Takeoff #3) are in close agreement.
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Indonesia B-737-200, Mandalla Airlines
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FDR plot of accident flight compared to previous flight from Medan in
airspeed. Note that the airspeed of both flights are similar. Note also that the
accident flight had a failure in lift-off as indicated by the trend in the pressure
altitude.
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FDR plot of previous flight from Medan compared to accident flight in
airspeed and vertical acceleration. Note the successful lift-off as indicated by
increasing in pressure altitude.
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2.6

2.6.1

Standard Operating Procedure

Manual

The SOP (Standard Operating Procedure) Chapter 3, Crew Coordination —
sub chapter Checklist Usage stated as follows:

Normal checklists are used by the crew to ensure that airplane condition is
acceptable for flight and to operate the airplane and its system properly
during each phase of flight.

The following general rules apply:

- During normal operation, procedures and action may be performed by
recall; thereafter the checklist is used to verify completion of all
relevant items.

-  The Captain shall initiate checklist reading on the ground, the PF in
flight.

At the pointer 6, 7 and 8 states:

- It is the responsibility of both PF and PNF to ensure that checklist
items have been accomplished properly. When a checklist response is
given by the PF, both pilots will visually check proper control setting or
indication. In other words: don't just give reply, but also look at what
you get!

- When an improper indication is noticed, the PF will continue to control
or monitor aircraft flight path. The PNF will verify that system controls
are properly positioned. Then, if necessary, he will check the related
circuit breaker (s) and test related system lights.

- Completion of each checklist will be announced with the statement:
RPTTT CHECKLIST COMPLETE".

Refer to the Quick Reference Handbook, Chapter CI, Section 1 Checklist
Introduction — Normal Checklist, states: Normal checklists are used after
doing all respective procedural items.

Also according this section, the Before Takeoff Checklist shall called by Pilot
Flying, read by Pilot Monitoring, verify by both Pilots and respond by Pilot
Flying.

The flap selection for take off is in the Before Takeoff Checklist. According
to the procedures, the application of the flap item on the Before Takeoff
Checklist would be as follows:

- Pilot Flying asked for Flaps selection.
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2.6.2

2.7

- Pilot Monitoring would select the flap to the desired position and read
the checklist, while reaches at the item “Flap”.

- Both pilots should verify by check the flap indication and lights, then
Pilot Flying shall respond “five, green light” if he saw the flap indicator
showed that flap in 5 position and leading edge lights shows green.

Should pilot selected the flap to take-off configuration and the flap system
failed and caused the flap to remain at retracted position, the crew would
not see the green lights illuminated and flap indicator would indicated zero
position. Therefore, had the procedures been performed, the crew would
have identified the flap’s zero position, regardless the failure of the take-off
configuration aural warning.

According to the CVR read out, the aircraft arrived on short runway at 02.59
and asked to hold at that position since there were two aircraft about to
land. The aircraft received the take off clearance at 03.02 after held on short
runway for approximately 3 minutes. This provide enough time for the flight
crew to perform checklist.

Since the CAM channel was in poor quality, further analysis of the flight
crew activities during this period could not be revealed.

Checklist Philosophy, Concept and Execution

From the interview with the chief pilot, chief instructor, instructors and some
of line pilots indicated that there were various understanding on how the
checklist should be performed. Some said it should be “read and do”, some
said “do and read”, while others said the combination. While being asked
whenever the checklist execution is being interrupted, some of the pilots
seemed not firmed on how to handle the checklist interruption.

Airport Emergency Plan

The airport emergency plan as stated in ICAO Annex 14 and KM 47
(Indonesian Minister Decree for Airport) is a requirement for the airport
operator as guidance during accident or other emergency event.

The content of the grid map covered only the airport vicinity (inside the
perimeter) and the quality of the map was not clear enough and difficult to
be interpreted. The Ministry Decree KM 47 states that the airport emergency
or rescue shall cover the radius up to five nautical miles from the airport
perimeter which covers land, water or city in the vicinity of the airport.

All recipients of the Airport Emergency Plan must read and ensure that they
understand. All airport units and related departments outside the airport
mentioned in AEP must develop their own procedures to meet their
responsibilities under the AEP.
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2.7.1

These procedures must be regularly reviewed, updated and tested to
ensure that the airport emergency teams including related departments
outside the airport are well prepared. In the event of an emergency, an
efficient and effective response will only be achieved with careful planning.

The information mentioned showed that the emergency evacuation was not
duly performed according to the AEP. The evaluation of the AEP and the
execution during the emergency indicate that the AEP was inadequate to
conduct properly in the event.

The Polonia Airport, Medan has an Airport Emergency Plan that was
published in October 2002 and was distributed to several units within the
airport organization and other external related organizations such as Police,
Armed Forces, Hospitals and other medical facilities, Local Authority, etc.
There was no revision since the manual being published.

The AEP does not mention the accountable unit who maintains the updating
of the manual, distributes of the revision, monitors and control copy of the
manual, reviews after accident or performs emergency exercises and
coordinates in the case of the emergency.

The content of the manual is inadequate to organize an emergency
situation, among others: function and responsibility to handle the media,
responsibility in managing the crisis center, radio frequency used in the case
of an event, etc.

Rescue Operation

As mentioned in the factual, the airport fire brigade had difficulties in
conducting the rescue operation at the crash site. It seems that there was
no person in charge as the coordinator among the rescue teams. The overly
crowded situation caused difficulties to the rescue teams in evacuating the
victims. Such a situation could also be due to inadequacy of the rescue
teams in training to respond the real situation outside the airport.

As stated by witnesses and several survivors, the fire started some times
after the crash. It is important that the rescue teams to arrive to the accident
site as early as possible. The absence of access road from the airport
perimeter (as required by KM 47) caused the airport rescue teams took a
much longer time to arrive on the crash site. In conjunction with lack of
coordination among the rescue teams eventually led to a less number of
survivors.

As reported in the factual the ATC had difficulty to determine the exact
location of the crash site. It was due to the unavailability of the grid map
covering the crash area. The airport rescue team shall be familiar with the
obstacle and circumstances at the airport and its surrounding. All units or
departments involved in emergency operation shall have the grid map in
order to conduct the evacuation effectively.
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2.7.2

2.7.3

2.7.4

The standard operation procedure for the operation outside the airport was
not clearly understood by the rescue teams. It had lead to the decision to
dispatch limited fire truck in order to keep the airport operation meet the
minimum level of fire fighting.

The lack of understanding of the SOP and practices in the emergency
exercise especially outside the airport were also contribute to the
ineffectiveness of the emergency operation.

Since the AEP does not state the radio emergency frequency, it caused the
related departments outside the airport unable to make a communication for
coordination.

Crisis Center

The function of the crisis center as stated in the AEP is to monitor and
control all activities and progress of the event. Whereas, at the time of
emergency, there was no dedicated crisis center setup (a special room
equipped with radio, fax, computer, telephone, etc) during the crisis. The
crisis center should be kept isolated from the public, it is important to keep
the confidentiality and the security of all data and information. The location
of the crisis center is not declared in AEP, it made difficult to other
participants to coordinate.

Runway End Safety Area

According to ICAO Annex 14 chapter 3.5.1 and Ministry Decree (KM 47),
the RESA (Runway End Safety Area) is mandatory. The RESA shall be
provided end each of a runway strip and it shall extended from the end of a
runway strip to the distance of at least 90 m (ICAO Annex 14 chapter 3.5.2).

The RESA (Runway End Safety Area) is mandatory according to KM 47 and
ICAO Annex 14 chapter 3.5.1, where it shall be provided at each end of a
runway strip. It shall extend from the end of a runway strip to a distance of at
least 90 m (chapter 3.5.2).

As mentioned in the factual that the extension of runway end 23 has about
60 m, it is 30 m shorter than the minimum requirement.

Victims Identification

Some witnesses stated that one of the pilots and some other victims were
still alive some times after the crash. However, they did not survive from the
fire.

Should the rescue team arrive earlier to the site, several of them could be
survived from the accident.
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3
3.1

CONCLUSIONS

Findings

Both pilots had valid license and are proficient.

The aircraft had valid Certificate of Registration and Certificate of
Airworthiness.

Wreckage and the FDR confirmed that the engine performance was not
the cause of the failure to lift-off.

The result of engines tear down shows that the engines operated at
normal performance. Therefore engines were not a contributing factor to
the accident.

Load manifest data shows that aircraft weight and the CG position are
sufficient to provide stability. The aircraft weight and balance is not a
contributing factor to the accident.

Aircraft performance derived from the FDR data conclude that the A/C
attempted to take-off with improper take-off configuration (i.e. flaps and
slats retracted).

The aircraft briefly lifted off during the take-off roll, stalled, then settled
back onto the ground before overrunning the end of the runway.

The aircraft's take off warning horn should have been sounding
continuously while the airplane was briefly airborne. Neither sound was
heard on the CAM channel of the CVR, even after extensive filtering of
the hum and noise.

Several crew words, cockpit switch activations, engine noise, and cabin
chime sounds heard on the CAM channel of the CVR are typically at a
volume level much lower then the standard take off warning horn.

The reason that the take-off warning horn was not heard on the CVR
could not be conclusively determined. It is possible that the take-off
configuration warning horn was not sounding. It is also possible that
takeoff configuration horn was sounding, but was not being recorded by
the malfunctioning CAM channel.

Since the CVR recording is of poor quality, the investigator team has no
evidence if the check list procedures have been performed properly.
Should the crew perform the checklist procedure properly they would
have identified the flap’s zero position regardless the failure of the take-
off configuration aural warning.

The inadequacy execution of the AEP, lack of coordination and practices
among the rescue teams, eventually can be led to a less number of
survivors.
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3.2 Causes

The National Transportation Safety Committee determines that probable
causes of this accident are:

e The aircraft took-off with improper take off configuration namely with
retracted flaps and slats causing the aircraft failed to lift off.

e Improper checklist procedure execution had lead to failure to identify
the flap in retract position.

e The aircraft’s take off warning horn was not heard on the CAM channel
of the CVR. It is possible that the take-off configuration warning horn
was not sounding.
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4

4.1

4.2

4.3

4.4

4.5

4.6

RECOMMENDATIONS

As result of this investigation, National Transportation Safety Committee
proposes several recommendations to overcome the safety deficiencies.

Recommendation to PT. Mandala Airlines

The National Transportation Safety Committee recommends that PT.
Mandala Airlines ensure that flight crew correctly perform the checklist
execution, in particular ensuring confirmation and verification.

Recommendation to PT. Mandala Airlines

The National Transportation Safety Committee recommends that Mandala
Airlines develop and promulgate an accurate checklist from the approved
Operations Manual instead of the “do not use for flight” version.

Recommendation to PT. Mandala Airlines

The National Transportation Safety Committee recommends that Mandala
Airlines should review and update the Standard Operating Procedures in
accordance with the approved Operations Manual.

Recommendation to PT. Mandala Airlines

The National Transportation Safety Committee recommends that Mandala
Airlines should conduct a functional test of the take-off warning horn on its
Boeing 737 aircraft each day before commencing flight operations.
Additionally the warning horn should be functionally checked once in every
200 flight hours in accordance with FAA AD 88-22-09.

Recommendation to Directorate General Civil Aviation

The National Transportation Safety Committee recommends that Directorate
General Civil Aviation should enforce and ensure that the installation and
the maintenance of FDR and CVR in accordance with CASR 121.343,
121.359 and Annex 6 Attachment D.

Recommendation to Directorate General Civil Aviation

The National Transportation Safety Committee recommends that Directorate
General Civil Aviation should assess the Mandala Airlines Operations
Manual to ensure the adequacy of the Standard Operating Procedures.
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4.7

4.8

Recommendation to Directorate General Civil Aviation

The National Transportation Safety Committee recommends that Directorate
General Civil Aviation should review, and improve if necessary, the existing
emergency manuals for airlines and airports, in particular with respect to
coordination with local authority resources involved during emergencies.

Recommendation to Directorate General Civil Aviation

The National Transportation Safety Committee recommends that Directorate
General Civil Aviation mandate the requirement for real-time exercise of
Airport Emergency Plan to be conducted at least once every year.
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APPENDICES

Appendix A Recovered and identified portions of the wreckage
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Appendix B Picture of Flap Jackscrews
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Trailing Edge Flap Ball Screws found in Retracted Position
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Appendix C Load Sheet
.-"Ii |

l.l'. EVE—aTATY OEds FIREETON
(L2 ]

.l'r FoRH A RIELLEE BT
i H nnpeEHEE?T -
L LEImrE I =50 WY
FRilear T FLRERT ase kel Ve . L% TIHE
R I EiodEn A0 H- s rnr Had HETh
LI ETREDLT DOM

i [k COECRETECHTE 'M-"? UL R R UL
VLG EOIT THRIY [RG Tran gLesesd TIL ILd Ghs o
efie BSads

TUTEL TAREE D LD

T9F¢ OO0 P THR W] ET

e r.r| |.,,-|r|.r T R0
e e e e

'|:|-|- TFr Illjl_

Tomp, IFF dEpEHT ATl Si00T mAd Baold L noil

aEd

e ———
TAED FUl

oo, LASNIMG HELTHT FEiE SETED (18]
;:r;e-aa-i;zunm [T TR ] st WY GRS
1 L83 Dl 4,37 DERT  BERT CLJCFL = = HITIHT

= LIl L A THO s L
TR CFR TS T m
121, st L
pEEaD 10 R, EIn
LT 2 R
il ohSeR o0
o
LFOERLOAT POrORE LRC ¢ :_: L=t TOTAL =
LU mande oHD i inand e DT 0 DR DEE LR
vew CORMICTED TO RECH-TY AFFLICATION sse
THIE #iFCHarT =68 el UWEED (M Emmmard Wi e THE
LDIEe IsEiAE Tl ENCiulien T-E Bwinl iinE mEcheLES,
THE LOAD BaE ECUSED 16 ACCOFDANCE HITH Do#STe

rEIFE - ML

[N

Aoy /08, PH=-AImoCan Lo, 271

CRE. 110D S, b TEETRE, 1 EEE, & L, D T, L7 4% FHL, AL
- Pl L O, P D D

Ef PIC CEPT.SAEIA T, =mcet 3100 WL dd38

LOMAHIET [ SULY wes, #0000 LIC 1089

REITOE ¢ MF OCACIE ¢ B0 R LEE 10 DHE

(R TR TR GElE ISARRS
L=

mpiryd Junh. Me-B N, DRy L

- MW P S IO Do, CET R

L AP T LI ¥
SRR -
LT -
e (L b .

il .

47



Appendix D FAA AD 88-22-09 Take-off Configuration Aural Warning Horn Test

g ’ | 01558 Td4 - R
X ' m!:vu\uuﬂ P e -+ RIRLINES Pre= 1958 134 e B
» Engineering Divisi 8
Directorate Teciinik - X
WORKORDER
WIO No. | 262ENGE: 31.27TIL25 o nz | DAEOF
v PRIORITY ROUTINE | o iEDuLE 02 4ug 200
Nomsncmruns im bw %% . RIM
Freaevessetomimem ., .;...A. S ey . = i - -
WORK UMIT ; | LINE MAL muazzrw M/HRS,
PART No. ! SE:;”' * 2136 e CRCRETfaTY.
B R N erueend
YYPE 1 CARRYOUT 1« 74 INSPECTION OF PK-RIM /A5 CHECK. ‘
2. CARRY OUT AURAL WARNING SYSTEM TEST (REF. AD. 88-27-06;
of 3. CARRY OUT ENGINE CROSENOTCH POSS, #H AND #2.
4. GARRY DUT SPINDLE CARRIAGE INSPECTION (REF. SBS7TA1ZF7R1, A% 170%-24-08)
| WORK
o )
FOS REMOVE " !
FROM TSN EDbry. 1y ir.s.o. | 1.8.0,
8TA NS
bATEAND TIME | ~ |comPL, DATE /}af?mw 6} -~=arq COMPL.|
_ INITIATOR .4y | REQ 7 2005 ﬂf* : e v;' i
- I o 2 | pate 02 Aug 2605 r eI ER
DESCRIPTION : c .}aﬁana- 02 = gt 2055
- T Engineating Manager
A 1
f A
{E! &:':_ﬂ' "1 l
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Appendix E Preflight Check List

-
r Mandala Airlines
MAINTENANCE PROGRAM
BOEING 737 - 200
PRE FLIGHT CHECK
AICRED S - BATE fnsedmmasadicees STATION
TASK. DESCRIPTION SIGHAILIRE
NO. MECH. R
FUSELAGE EXTERIOR
01. Complete a " Walk around check” for obvious damage and 3.4
evidance or fluid leaks.
02, Ensure all access panels and cowling are secure, particulary b4
check FWD/AFT entry and Galley service doors for abvious
damage
03. All movable flight control surface(Rudder ; Elavator; Ailerons ; X
Herinzental Stab.; T/E Flaps and spoller) clear of all obstructio.
04. Ensure all external doors are closed and secured. X
05. Ensure Ram air inlets and outlets are free from abstruction X
Q6. Check all pitot head covers removed and correct stowed, X
07, Check cargo compartments for cleanliness and free from foreign x
mater.
08. After Toilet & water sarvicing, inspect the servicing cavities for b
sign of leekage and ensure that charge pipe has been drained
Dg. Electranic and lower nose comparimenl for proper x
Installation and security.
APU
10 Check APU and Engine fire extinguisher bottle pressure correct X
and APU discharge are intact.
1" APU inlet and exhaust for damage and free from obstruction X
12 APU operation, chack APU low oil guantity (light). X
WING'S & FUEL SYSTEM
13: Ensure all fuel to be uplift has been check for contamination. 4
Uplift remaining fuels are recorded in the Aircraft Tech. Log.
Rem: Add: Total:
14 Fuel Tank's carry out water check(drained). minimum setting X
time 30 minutes after servicing/ engine shot down,
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TASK.
NO.

DES SR EPT LG N

SIGNATURE

MECH. R.1I

17

20.

21z

22,

23

24

Check for candition of landing; Taxi; Runway Turn off light ;
Rotatiing Becon; Wing Tip light,

UNDER CARRIAGE & HYDRAULIC SYSTEM

Check Main & Nose undercarriage assemblies for obvious
damage, Cleanlinees and evidence of fluid leaks; strut extention
appear normal .

Check downfock marking and viewing window for condition and
cleanliness

Check Tyre condition for uneven wear / cut / flat spot and Tyre
pressure appear normal

NOSE MAIN LH MAIN RH
1 2 1 2 1 2

| Psi T | [T =17 (R [ Psl| o Psi

Check Brake Unif for condition, with parking brakes applied
check brake wear. Replace when indicator pin 1/16 inch or less

Check Hydraulic system component in the wheel well areas for
condition for and sigh of fluid leaks or damage

UUnderearriage ground lock removed and stowed.
Engine fire bottle for correct pressure and security.

POWER PLANT

Check engine air intakes are free from foreign matter (FOC) and

check for condition of first stage compressar (Fan blades) free
from obstruction.

inspect iniet cow! and Nose dome for securty and cleanliness.

Check Tail pipe for evidence of metal/oil accumulation or Turbine
blades damage and Trusht reverser fair whith engine cowling when
closed

Check Red and Green warning stripes on AFT over board of LH &
RH nacelle fairing to ensura no mismatch,

X
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TASK. DESCRIPTION SIGNATURE
NO. MECH. R.LI
25. Check engine oil level with dipstick and oil tank cap for proper X
installation |
Check decal for fluld spec. ! |
| Engine £, I Enqing i 2 | ] :|
26. Check engine CSD's for oil level, over servisinng wil cause over X
heating.
Check access panels, drain holes and masts for fuel or hydraulic
leakage and praper installation.
COCKPIT
27, Check circuit breakers are locking intact and spare bulbs in box. X
28, Inspected crew seats, safely belts and harneses ' X
Check areas for cleanliness, ash trays ampties; visors elc... |
stowed.,
|
28. Safety check competed —» Power "ON" check exterior light and X |
heaters for opertion:
- Landing; Taxi and Runaway turn off (onoc person out side)
max. ops. 5 minutes.
- Pitot and stall warning heaters.
- Navigation, Beacon, Wing illumination and wheel weil lights.
30. Check Hydraulic brake precharge pressure(hydraulic pumps X
must be "OFF"}
- Operate the brake pedals Until brake pressure stops falling
(pross, stabllize 1000 Psl.}
- Operate the parking brake and check warning light. |
| 1
. Check Hydraulic fluid and cross check gages reading with visual I X 1
on reservoir. |
- Turn "ON" electric hydraulic pumps, chack "B” system press. |
- Open GRD interconect switch and check "A" system press.
- Turn "ON" fuel boots pump for each Tank.
- Extend Flaps, check clearance.
Rev. 01 Page 3 of 6

51



FASK. DESCRIPTION SN
NO. MECH. R.LI
32. Check flight deck, sliding windows for cleanlingss and free or | ..., X

foreign object.
33. CSD's disconect switch chick and fuse wirings locking intact.
34. Check oxygen perssure for Crews & Passengers above minimum X
for dispatch:
Crew : Pass :
a5 Check instrunent panel for condition : X
' - Fuel Qty. (gage) - Hydr. Oil Qty. (gage)
- Eng. Oil Qty, (gage) - Hydr. "B" sys press(light).
- APU low all Qty. (light) - Leading edge devace
- Crew & Pax oxygen (gage) -Annuciator panel (light)
38. Instrument panels check for operation: | X
- Wind and clock sets.
- Fuel Qty. test switch (each tank decrease, total will increase
and release switch — indicator. Should return to original )
37. Check Engine instruments and oil guantity: P4
- Oilpress —P»Zera.
- Oiltemp. —p Ambienttemp.
- QilOty., —» Serviceasrequired.
- Oil Oty. testawitch —» ON=decrease:
release = returntooriginal,
38. Check that APU low oilquantity light is out and serviceas X
38, Inducatorlights and APD (Approach Progress Display) and press. X
totestlights Checked .
- Pleace Master Test and Diming Switch to —= TESTLIGHT
Pasition.
-Press-to-Testall warning and indicatorlights.
40 Check allinstumentsto seeifany FAILURE flags arein X
view, check applicable circuitbreaker ifany appears
41 Check 'Equipment Cooling Off' light, ifthis light is ON there is X
dangerofequipment —3J take immediate carrraction
Rev. 01 Page 4 of 6

Nate Novemher 2001

52



SIGNATURE

TASK. DESCRIPTION
NO. MECH. R.LI
42. Flight Recordercheck hoursremaining, andalso Voice recorder
operationally checked.
43 Check all caution and Warning lights ifany sign, and takes X
immediates corrective action.
44, Testoverspeed warning system X
45. Check compassslaving and synchronization | N
46, Testwindshield heating system. b4
47. Check engine anti ice valves.
X
48. Test stali warning system.
X
49, Test fire warning and oberheat warning of engine and APU for | .........
serviceability X
50. Test wing body overheat for serviceability.
X
51. Check for seviceabilityof : |
- VHF Comm.; HF Comm.; FLT / Service Int.; X
- FLT / GRD Crew call; P.A. system.
52 Check for serviceahility of:
- VHF NAV; DME; ADF, ATC; GPWS and WX Radar. X
53. Check altimeter for barometeric correction. | ...
X
54 Check for serviceability of Automatic Pilat.
X
55. Reset Auto Ground Spoiler Actuator.
) X
56, Ensure aircraft interior { Windows, Seats; Safety Belts; Doors;
Emergency Exit ) are clean and proper intallation. X
Also lavatories cleaned and serviced.
57 Turn "ON" iight swilches passenger sign ( Fasten Seat Belt; No.
Smoking ) for chime works and replace any defective light bulb, X
58. Turn "ON" Emergency Exit light, Check that 8 external exit lights
/ Doors for chime works and conserve battery power. X
59. Check all emergency self - illuminating signs and markings for
legibility and damage.
Rev. 01 Page 50f 6

Nate Movambher 2001
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TASK.
NO.

DESCRIPTION

SIGNATURE

MECH

R.LI

60. Checks that the following emergency equipment is on board and
is in proper condition

- Portable CO2

- Portable oxy. Bottle (press.<1800 psig. At 70°F

- Crash axe and smoke goggles, masks.

- First Aid Kit and Megaphone in plece.

- Escapo straps or Ropes stowed properly.

- Life vests are stowed properly.

- Escape chute / slides stowed.

61 Check condition and serviceabhility of protective breathing
equipment.

62. Check serviceability of emergency locator transmifter.

63 Check serviceability of :

- Smoke detector.

- Flash light.

- Extention seat bell.

- Demonstration equipment.

ABOVE ITEMS COMPLETED AND DEFECT FOUND HAVE BEEN ACTIONED

SIGNATURE . P — e p gt Ere B e A e e R S BT
NAME R R e A TR A R ah A S
LIC /OTR No.

ACRF TSN/ CSN ;YR Hours /.......c..vavvven.....Cycles

BASE H L e RS EIRARERIN HR e e TR

Rewv. 01
Date, November 2001

Page 6 of 6
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Appendix F Check List

P

Mandala Airlines
B 737 - 200 NORMAL CHECKLIST

TAXY IN PROCEDURE ENGINE BLEEDS OFF
CHECKLIST
SPEED BRAKE DOWN DETENT
FLAFS P
RUDDER, AILERON TRIM FREE & ZERO AFTER START
STAB TRIM o 5 UNITS o
TRANSPONDER STBY, 2000 ELECTRICAL  GENERATORS ON
RADAR STBY ANTI ICE ) AS REQUIRED
APU ON BUSES SYSTEM A HYD PUMPS ON
PITOT HEAT OFF AIRCOND & PRESS
FLT/GRD SWITGH GRD PACKS ON
POSITION LIGHTS A3 REQUIRED ISOLATION VALVE CLOSED
START SWITCHES OFF ENGINE BLEEDS SWITCHES OFF
LANDING LIGHTS AS REQUIRED APU BLEED SWITCH o N
FLT / GRD SWITCH FLT
SHUTDOWN START LEVERS IDLE DETENT
*FUEL 1 PUMP ON BEFORE TAKEQFF
*GALLEY POWER - OFF
*ELECTRICAL - ON
*FASTEN BELT OFF FLIGHT CONTROL CHECKED
*WINDOW HEAT OFF FLAPS —__ GREEN LIGHT
*PITOT HEAT OFF STAB TRIM - L UNIT
*ANTI ICE OFF COCKPIT DOOR LOCKED
*SYSTEM B PUMPS OFF TAKEOFF BRIEFING REVIEWED
*AIRCOND & PRESS 1 PAGK,BLEEDS ON, GRD
EXTERIOR LIGHTS AS REQUIRED — CLEARED FOR TAKEOFF ___
“ANTICOLUISION LIGHT oFF
*START SWITCHES OFF PITOT HEAT oN
*AUTO BRAKE OFF CABIN CHIME PRESSED
*RADAR & TXP STBY/OFF START SWITCHES _ _ON
*SPEED BRAKE DOWN DETENT RECALL CHLIKED
*FLAPS UP, NO LIGHTS TRANSPONDER ON
*PARKING BRAKE AS REQUIRED
*START LEVERS CUT OFF AFTER TAKEOFF
*COCKPIT DOOR UNLOCKED
OXYGEN REGULATORS OFF & 100% AIRCOND & PRESS
SECURED RIGHT ENG BLEED S ON
APU BLEED OFF
EMERGENCY EXIT LIGHTS OFF LEFT ENG BLEED ON
PACKS OFF ISOLATION VALVE AUTO
APUIGRD POWER OFFLOAD, THEN OFF START SWITCHES AS REQUIRED
BATTERY o OFF LANDING GEAR UP & OFF
FLAPS UP, NO LIGHTS
* THROUGH FLIGHT

DIRECTORATE OF OPERATION / AUGUST 2004
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Appendix G Ramp Activity Check List

RAMP ACTIVITIES CHECK LIST B. 737-200 ) PN

Date Reg Fit No Roule ETD ATD

OF-09 07 |PE h M [T 0cu | Nwe- A ) o (0%
SOP Time Actuzl Time
i Start | Fintsh | Stset | Finish s

Block-ON L ik LATL 0as AVEJOT W
Crew On Board =
Refueling +0 |10 5.1t oy GO
Loading Cargo + Bagago +0  |+25 OF. 109 &¢
A/C Cleaning +5 48 o9 (9 16T S g7 g el
Catering £5 #8 o9 /9 0% 3o |
Maintenanse Roloase 118 (a5 |0 Y [OF &y T
Pax Boarding +18 +25 &7 e [ D B z -
Load Shoot Sign V30 (+35  |&9 3¢ | OF g E% ;
Doot Closed @ 8 [S9 Eales 5Y E i
Bloch-OFF 3[40 o= oy B 4y | S A el
Fusl Back o7 S aF s
s 67 S8jo &6
Note ; -

In Coming Out Golng 1 Fuel
Pax Pax Iia Block Funl (Ngs/lbst | /0 fomy |
Baggage Baggage | Si, 7, Romalning (Mg=fibe] | =/ (510 |
Cargo CTarge |0 3079 |UphitiLin) "G e | sop U -

[l F Cli 4] Hamp W iicasr,
P ’ % '}"-\J\_."I‘CQ.-T II':E;
€ AS ! } L LD, ) ] {'r’&ﬂ.i.'l._.';r L

Hole; 1, Driginel seed to @ “Team Fuel™
2 Copy : fils



Appendix H Airport

WIMM AD 2.24 - 1

AIP INDONESIA 03°33'33'N oELev : 90 MEDAN
AERODROME CHART - ICAO 098°40"86"E Height related to MSL POLONIA
T T T T T T T | T T T T T T T T T ‘ T T T T T T

i ."_ MOSQUE | 212'
[ W . —ILSLLZ |
i : _ \_rIMDN-110.1 ]

n e _Tormy ]
B \\ - Pertamina ™ . \
: LY - :" \ i

N A e TWR * LY TRH Rs\ﬁ':y 23 : :
- ) ;AF Hanggar SMACTZ, | grlfr‘é AT §

i Mackup /¥ 9 088°40'53°E ) N
- | area ¢ - . N . ™, T
= | ' N T ~ -
] $ Y 238 !
PO Torman Nl L _
i Lo oo R As’r—
- - ne Lz .
K LA RWY | DIRECTION | BEARING STRENGTH |
| nE 05 | 045° PCN 64 FCXU i
. Runway, Taxiways,
- 23 225 and Apron. B
[— (R RADIO : Medan Director 119.7 —
@ 037330241°N 09673950 99°E Polonia Tower 1 18-1
;LV?}' =7 TRH RETY 05 CUSTAMG/QUAR : Available.
B y ‘ L ]
i vy Cord: ez MEDICAL FAC:  Clrnic t Fileld |
ospital in Town.
Scale 1 : 37.000 .
5 REMARKS : .
1000 0 1000 2000 3000 Feet - Nose in parking ACFT on A and B apron
o should be push back before taxiing out. E
200 0 200 400 800 800 1000 Meters
0 | ! 1 ! | ! | I | L 1 L1 ! ! | ! ! ! | 1 1 | |
098°40E 098°41E
MARKING AIDS RWY 05/23 AND EXIT TWYs
D E BA o
EQ___—____._//_ ___________ 7//£ ______ %/_ I,
= — -
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Nirectarate Genaral of Air Cammunications

7 th edition
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Appendix | Flight Plan
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Appendix J CVR Transcript

TIME STATION TRANSCRIPTION
02:48% PK-JTR Polonia Tower, PK-JTR

ATC PK-JTR, Polonia Tower go ahead

PK-JTR Four FOB, Destination is Belawan, taxi clearance

ATC PK-JTR, Take off direction zero five, taxi to Delta APR

02:49 PK-JTR Roger, zero five via Delta, PTR.

ATC PK-JTR, transponder four seven two one

PK-JTR Four seven two one, coming up
PTR short delta

ATC Roger confirm PK-JTR altitude one zero feet.

Correction one thousand feet?

PK-JTR Affirmative

ATC Roger, take off direction zero further climb to five, climb to
five hundred feet, cleared for take off

02:50 ATC PK-JTR, maintain one thousand feet, airborne time five
two. Report Belawan area.

02:51 PK-JTR Air borne five two, report Belawan area climb to one
thousand PTR

ATC N four six six SP, Polonia

N 466 SP Polonia, SP go ahead

ATC N four six six SP, confirmed you start and ready for taxi
now?

N 466 SP Ah, sorry not ready for taxi, not ready for taxi, we're
waiting for phone call, | have to wait for phone call, we call
you departure

ATC A.. Roger, report when ready

N 466 SP I'll call you when ready

02:52°° | MDL 091 Polonia Tower, Mandala zero nine one

ATC Mandala zero nine one, Polonia Tower, go ahead

MDL 091 Mandala zero nine one, RIM, stand number two, request
push and start bound for Jakarta, level three one zero,
POB one one seven

ATC Mandala zero nine one, start and pushback approved,
expect runway two three

02:53 MDL 091

Int (3) Ok, Selamat pagi

Int (1) Selamat siang Pak, kita clear pushback brake release
Pak, silahkan Pak.

Int (2) Pushback and start, expect runway two three Mandala
Zero nine one

Int (3) Ok, brake release Capt

02:54 ATC Mandala zero nine one confirmed RVSM approved?

MDL 091,

Int (2) Negative Sir

ATC A.. Roger, Level two nine zero Sir

MDL 091,

Int (2) Roger, two nine zero Mandala zero nine one
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TIME STATION TRANSCRIPTION
02:54"° | MDL 091
Int (3) Pushback finish brake set
Int (1) Brake set removed tow bar and pin
Int (3) Tow bar pin removed
Int (1) Yes Number two start Sir
Int (3) Tow bar, right clear
Int (3) N one rotate sir
Int (1) “Check”
02:54% | N 466 SP Polonia Tower November four six six SP
ATC N four six six SP Polonia Tower, go ahead
N 466 SP A. Roger I've got to shut down, call you back ready for
taxi
ATC N four six six SP confirmed ready for taxi?
N 466 SP Sierra Papa, negative, I'm going to shut down. | will call
you back when I'm ready to go
ATC A..Roger
Adam 881 Polonia morning Adam eight eight one localizer zero five
ATC Adam eight eight one, Polonia Tower surface wind calm
QNH zero zero eight, clear to land. Runway zero five
MDL 091
Int (3) Light up Sir
Int (1) “Check”
Adam 881 Clear to land zero five, wind is calm. One zero zero eight
Adam eight eight one, PK-KKC
ATC A.. Roger
02:55 SLK 233 Polonia Tower, Silk Air two three three ready for
pushback and start up
ATC Silk Air two three three standby
SLK 233 Standby Silk Air two three three
MDL 091
Int (1) Start number one
Int (3) One area clear Capt
Int (3) “N one” rotate
Int (1) “Check”
ATC Silk Air two three three start approved standby for
pushback
SLK 233 Start approved, we are start Silk Air
PK-JTR Polonia, PK-JTR reaching Belawan, established contact
with company
ATC PK-JTR contact your company
MDL 091 Light up one
Int (3)
Int (1) “Check”
PK-JTR Roger see you departure, thank you
ATC See you departure
02:56 MDL 091
Int (1) Ok normal start disconnect signal left, terima kasih Pak
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TIME STATION TRANSCRIPTION

Int (2) Mandala zero nine one request taxi

Int (1) Ok selamat siang Pak

ATC Mandala zero nine one taxi runway two three via alpha,
hold on short sequence number three after two traffic
incoming, ATC clearance available

MDL 091 Two three via alpha number three in sequence clearance
go ahead

ATC Mandala zero nine one clear to Jakarta via Wiskey one
two, flight level two niner zero, squawk four seven two two

MDL 091 Clear to Jakarta, Wiskey one two, level two niner zero,
squawk four seven two two Mandala zero nine one

ATC Roger

02:57 3% | ATC Silk Air two three three, after traffic passing behind you
Mandala zero nine one, push back approved expect
runway two three.

SLK 233 After Mandala, cleared to push back expect runway two
three, Silk Air.

GIA 198 Polonia morning Indonesia one nine eight

02:58 ATC Good morning Indonesia one nine eight Polonia tower go
ahead.

GIA 198 Indonesia one nine eight parking stand number six, POB
one two eight. Information x-ray request push back and
start to Banda Aceh flight level two four zero.

ATC Indonesia one nine eight start first stand by for push back.

GIA 198 Cleared for start stand by push back, Indonesia one nine
eight.

ATC Adam eight eight one landed on the hour, proceed to
apron via taxi bravo parking stand number four.

02:58%° | ADAM 881 Via bravo, parking stand number four Adam eight eight
one PK-KKC.

ATC Roger. Thank you.

PK-TVL Polonia Tower, PK-TVL

ATC PK-TVL, Polonia Tower go ahead.

PK-TVL On delta apron. Request start bound for Lhoksukon level
one four five, we have POB one eight.

ATC Roger, PK-TVL start approved expect runway two three
report ready for tax

PK-TVL Cleared start for runway two three, call when ready for
taxi PK-TVL.

02:59 % | MDL 091 Mandala zero nine one on short Alpha.

ATC Mandala zero nine one hold on short, sequence number
two after one traffic incoming.

MDL 091 Roger, number two, one traffic coming Mandala zero nine
one

ATC Polonia Tower.

ATC Indonesia one nine eight push back approved expect for
runway two three.

GIA 198 Cleared for push back runway two three Indonesia one

nine eight.
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TIME STATION TRANSCRIPTION

MNA 5425 Polonia Tower, Merpati five four two five on final.

ATC Merpati five four two five, Polonia Tower, surface wind
calm, QNH one zero zero eight cleared to land runway
zero five.

MNA 5425 Cleared to land runway zero five, Merpati five four two
five.

ATC Polonia Tower.

03:00 % | LNI 288 Polonia Tower, Lion Air two eight eight Selamat siang

ATC Selamat siang, Lion Air two eight eight Polonia Tower go
ahead.

LNI 288 Lion two eight eight stand number niner, LMW, POB one
five six request push and start in sequence, destination to
Penang, stand by level one niner zero.

03:01 ATC Roger. Standby.

LNI 288 Standby Lion two eight eight.

ATC Lion two eight eight, Start approved, standby for push
back sequence number seven after two traffic incoming
and four traffic departure.

LNI 288 Start approved standby push back, sequence number
seven, copied, Lion two eight eight.

ATC Polonia Tower.

ATC Merpati five four two five, landed time zero three, to apron
via Delta and Echo

MNA 5425 Delta and Echo, number one, Merpati five four two five

ATC Polonia Tower

03:02 ATC Mandala zero nine one, continue line up runway two
three.

MDL 091 Continue line up runway two three, Mandala zero nine
one.

ATC Polonia Tower.

03:02* | ATC Mandala zero nine one, additional clearance, departure
turn left heading one two zero maintain one thousand five
hundred feet.

MDL 091 Heading one two zero maintain one thousand feet,
Mandala zero nine one.

ATC One thousand five hundred feet, sir.

03:02°%° | MDL 091 Roger, one thousand and five hundred, Mandala zero
nine one.

03:03 ATC Mandala zero nine one, cleared for take off.

MDL 091 Cleared for take off, Mandala zero nine one.

SLK 233 Silk Air two three three, request taxi.

ATC Silk Air two three three, taxi runway two three via alpha,
ATC clearance available

SLK 233 Taxi for runway two three via alpha, ATC clearance go
ahead, sir.

ATC Silk Air two three three, cleared to Singapore via N563
flight level three seven zero squawk six seven one two.

SLK 233 Cleared to flight plan route, flight level three seven zero

squawk six seven one two, Silk Air two three three.
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GIA 198 Indonesia one nine eight request taxi.
ATC Indonesia one nine eight, taxi for runway two three via
alpha.
GIA 198 Runway two three via alpha, Indonesia one nine eight.
ATC Polonia Tower.
03:04 ATC Silk Air two three three, continue line up runway two three
and wait, say your POB, Sir.
SLK 233 Line up and wait runway two three, Silk Air two three
three.
ATC Silk Air two three three, say again, Sir.
SLK 233 Confirm, we're line up and wait runway two three ... (Not
clear).
SLK 233 Yes, Silk Air two three three, confirm we cleared to line up
and wait
ATC Silk Air two three three, standby, Sir.
SLK 233 Standby.
... (not clear) ...
... papa victor lima ...
... (not clear) ...

Int 1: Captain’s voice
Int 2: First Officer's voice

Int 3: Ground engineer’s voice
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Appendix K FDR Plot

NATIONAL TRANSPORTATION SAFETY BOARD
OFFICE OF RESEARCH AND ENGINEERING
Vehicle Recorder Division
Washington, D.C.

September 27, 2005

FLIGHT DATA RECORDER

Dennis R. Grossi

ACCIDENT
Operator: Mandalla Airlines
Location: Medan, Indonesia
Date: September 5, 2005
Aircraft: Boeing 737-200, PK-RIM

The flight data recorder (FDR) removed from Mandalla Airlines, Boeing 737-200
following the September 5, 2005 accident at Medan, Indonesia contained data from 13 prior
takeoffs. All 13 takeoffs have been plotted in the order recorded starting with 1a, through 12.
The airspeed and vertical acceleration values recorded during the takeoff roll of the accident
flight were overlaid on each plot for comparison (see attached plots).

The following table lists the takeoffs in order recorded, along with runway elevation
and heading to help identify the departure airport. The runway pressure altitude values have
not been corrected for barometric pressure and therefore may not reflect actual runway
elevation. The runway heading values generally reflect the heading values recorded during the
takeoff roll when the heading appeared steady, and therefore may not precise match the
actual runway heading.

Plot Runway | Runway Remarks
Number | Pressure | Heading
Alt.
la 115 ft 238° Recorded on track 5'; same track on which accident was recorded.
1 23 ft 245° Altitude data indicates liftoff occurred at approximately 149 to 150
knots
2 Sea Level 247° Airspeed trace closely matches accident flight, rotation occurs at
approximately 148 to 149 knots
3 149 ft 230° Airspeed trace closely matches accident flight, rotation occurs at
approximately 148 to 149 knots
4 118 ft 249° Rolling takeoff, comparison not applicable. Note heading change as

airspeed increases for takeoff.

5 295 ft 181° Altitude dip associated with rotation occurs at approx. 135 knot

! This model FDR records digital data sequentially on 8-separate tracks of a ¥inch magnetic tape.
The accident flight was recorded on track 5, which also contained the transition to the oldest portion
of the 25 hrs recording.
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6 17 ft 247° Altitude dip associated with rotation occurs at approx. 137 knots.

7 114 ft 129° Altitude dip associated with rotation occurs at approx. 136 knots.

8 70 ft 68° Significant dropouts occurred during transcription.

9 150 ft 335° Altitude dip associated with rotation occurs at approx. 150 knots.

10 115 ft 68° Altitude dip associated with rotation occurs at approx. 138 knots.

11 58 ft 98° Significant data dropout occurred during transcription. Altitude dip
associated with rotation occurs at approx. 148 knots. Closely matches
accident airspeed.

12 26 ft 247° Significant data dropout occurred during transcription. Altitude dip
associated with rotation occurs at approx. 146 knots. Closely matches
accident airspeed.
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