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1. Registered owner and operator : Heli-Union Company Ltd. 

2. Aircraft type    : Helicopter SIKORSKY S76 C++ 

3. Nationality     : French 

4. Registration    : F-HJCS 

5. Place  of Accident    : Near Yetagun in Andaman Sea 

        Latitude N 1446362 

        Longitude E 267324 

6. Date & Time    : 11 July 2011 at 10 h 19 (local time) 

7. Type of Operation   : Off-shore Operation 

8. Phase of operation   : During take-off from FSO Helideck 

 
 
 
SYNOPSIS 
 
 
 

On 11 July 2011 the helicopter Sikorsky S76 C++ registered F-HJCS operated 
by Heli-Union took-off from Kanbauk Airfield with 7 passengers and 2 flight 
crews bound for the Yetagun Floating Storage Offloading (FSO).  
After landing on the FSO, one passenger disembarked and three passengers 
boarded. During this phase, the rotor was still turning.  
Then the crew intended to take-off to Yetagun platform. The captain (pilot flying) 
climbed vertically. At 25 feet above the platform, the pilot initiated a cyclic input, 
then the aural warning sounded and ENGINE OUT warning light illuminated on 
the instrument panel. The captain noticed the left engine T5 temperature 
increasing to the red zone (up to 983°C) and heard a clanking noise.  
He decided to ditch the helicopter. He initiated the floating devices deployment. 
The contact with the sea surface was rather hard and the helicopter then 
capsized onto its left side. Flight crew and passengers managed to get out of 
the helicopter. All the crew and passengers were rescued after approximately 
one hour. Three occupants (including co-pilot) drowned to death and two other 
passengers suffered serious injuries. There were no signals detected from either 
the emergency locator transmitter or the personal locator beacons worn by the 
occupants of the helicopter. 
 
 
1) FACTUAL INFORMATION 
 



1.1) History of the flight 
 

1.1.1) Pre-flight preparation 
 

The morning of the occurrence, the crew completed their flight planning and 
prepared the helicopter. The first part of the flight consisted in landing on the 
FSO helideck which is about 110 NM from Kanbauk. The height of the helideck 
is estimated to be 50 feet. 
The helicopter refuelled completely and hydro test. Seven passengers were on 
board. They received the required pre-flight safety briefing. The crew and 
passengers were provided with lifejackets for the offshore flight. 
(For the flight, the captain occupied the right seat and was the pilot flying (PF). 
The co-pilot was seating on the left seat and was the pilot not flying (PNF). 
 
 
1.1.2) Departure and En-route 
 

The pilot took off from Kanbauk at about 09h00 local time. He flew along the 
route over the Andaman sea and made call at the designated reporting point wh 
1, wh 2. He landed at 10h13 on the helideck of the FSO. A passenger 
disembarked and three passengers boarded. The FSO was oriented on a 215° 
heading, the wind was from 228° for 17-18 knots. Th e pilot hovered on heading 
125° before take off. He then climbed vertically to  25 feet and took off to 
Yetagun platform located one nautical mile from the FSO. 
 
 
1.1.3) Recognition of emergency and ditching 
 
At 10h19, CVFDR and EVXP recorded that after take off passing 25 feet 
vertically, the aural warning sounded and ENGINE OUT warning light 
illuminated. The left engine temperature T5 was in the red zone (983°C r ead by 
the pilot) and the pilot felt the helicopter loosing power and heard a clanking 
noise. Because of the low height of the helicopter the pilot decided to ditch. He 
inflated all the four floating devices before touching the water surface. 
 
 
1.1.4) Helicopter sinking and rescue 
 
The contact with the sea was rather hard but the ditching took place without any 
problem. At that time the swell was approximately 2 meters and the wind 
resistance was approximately 90° right of the helic opter. Consequently after 
ditching, the helicopter capsized onto its left side. At that moment the roof 
windows were opened and water poured into the cockpit. The crew and 
passengers opened some jettison doors and got out within a few minutes by 
helping each other. All the life jackets and two life rafts were inflated and the PF 
managed to help his co-pilot and passengers.  
The person on the FSO threw life buoys and positioned a ladder. Approximately 
30 minutes later, the field standby boat assigned to Yetagun field, which was 
localised between FSO and the platform, arrived and continued the rescue 
operations. 



After approximately 60 minutes, all crew and passengers were onboard. Co-pilot 
and two passengers drowned to death and other two passengers were seriously 
injured. 
 
1.2) Injuries to persons 
 
Injuries  Crew  Passengers  Others Total 
 

Fatal     1   2    -             3 
Serious    -   2    -    2 
Minor/none    1   5    -   6 
Total     2   9    -   11 
 
 
1.3) Damage to the aircraft 
 
The helicopter was slightly damaged by the impact with the sea and it toppled 
just after ditching and the prolonged salt water immersion. The main rotor 
blades and tail rotor blades were broken. The right crew door, the window of the 
right sliding door, the right front window and the window of the left side door 
were missing, probably due to actions of the crew and passengers during 
evacuation.  
 
 

 
 
 
 

1.4) Other Damage 

There was no other damage. 
 
 
 

1.5) Personnel information 
 

1.5.1) Captain 
 

Age:    45 
Licence:   Airline Transport Pilot’s Licence 
Helicopter Ratings:  Sikorsky S76 C++, AS332, SA365 
S76 rating validity:   valid to 31/12/2011 



S76 base check:  valid to 30/11/2011 
Line Check:   valid to 30/04/2012 
Medical certificate:  valid to 30/09/2011 
HUET    Valid to 28/02/2014 
 
 

Flying experience  Total all types: 5158 
    Total on type: 529 
    Total multi-engine: 4641 
    Last 30 days: 18 
    Last 24 hours: 1 
Offshore experience 1 173  
 
The captain has been a helicopter pilot in the French army for 20 years. He has 
worked for civil operators specialized in offshore operations for 3 years. He is 
Flight Instructor (1555 flight hours in instruction) and Type Rating Instructor 
rated. 
 
 
1.5.2) Co-pilot 

Age:    57 
Licence:   Airline Transport Pilot’s Licence  
Helicopter Ratings:  Sikorsky S76 C++, SA365 
S76 rating validity:   valid to 30/04/2012 
S76 base check:  valid to 31/10/2011 
Line Check:   valid to 29/02/2012 
Medical certificate:  valid to 08/12/2011 
HUET    Valid to 24/02/2013 
Flying experience  Total all types: 6338 
    Total on type: 3165 
    Total multi-engine: 3732 
    Last 30 days: 28 
    Last 24 hours: 1 
Offshore experience 2 675  
 

The co-pilot has been a helicopter pilot in the Myanmar Air Force for 21 years. 
He has worked for civil operators specialized in offshore operations for 10 years 
. He was a Flight Instructor (350 flight hours in instruction). 
 
 
1.6) Aircraft information 

1.6.1) General   

Manufacturer:    Sikorsky Aircraft Corporation 
Type:      S76C++ 
Aircraft serial number:   760740 
Year of manufacture:  2008 
Number and type of engines:  Turbomeca Arriel 2S2 engine n°1 S/N-42266 
     Turbomeca Arriel 2S2 engine n°2 S/N-42265 
Total airframe hours:   1186.27 hours 
Total airframe landings:   1867 cycles 



Certificate of Registration:   France registered on 10/07/2009 
Certificate of Airworthiness:  issued by the European Aviation Safety 
Agency on                                          
.                                                    20.July 2009   
Airworthiness Review Certificate: expiring on 9 July 2012 
Certificate of Release to Service: issued on 11 July 2012 following a daily 
inspection 
 
1.6.2) Aircraft description 
 
The Sikorsky S76C++ is a twin-engine medium size helicopter, certificated by 
EASA Part 29 standards and capable of undertaking passengers or freight 
transport operations. It can be used in offshore oilfield support due to its long 
range. This helicopter has a four bladed main rotor. 
The flight crew seats were equipped with five-strap retaining harnesses, with 
manual and automatic blocking system for the torso harness. The passenger 
seats were equipped with four-point seat belts with an automatic blocking 
system. Survival aspects are described in section 1.15 of this report. 
 
 
1.6.3) Aircraft history 
 

 
The helicopter was registered by French Civil Aviation (DGAC) on July 2009. 
The noise certificate and Certificate of Airworthiness were issued on 20 July 
2009. The Air Operator Certificate (AOC) was delivered on 20 July 2009. The 
helicopter arrived in Yangon base on 12 August 2009. The last maintenance 
operation was carried out on 2 July 2011. 
 
 
1.6.4) Recent activity 
 
 

On 10 July 2011, the helicopter flew from Yangon to Kanbauk. The duration of 
the flight was 01h32. 
On 11 July 2011, flight crew was performing the first flight of the day from 
Kanbauk to FSO which had duration of 55 minutes. During this flight, there were 
no anomalies. 
 
 
1.6.5) Engines 
 
 

The Arriel 2S2 engine is a turbo-shaft engine with a single-stage axial 
compressor, a single-stage centrifugal compressor, an annular combustion 
chamber, a single stage high-pressure turbine, a single stage power turbine, 
and a reduction gearbox with a nominal output at 6400 rpm. The engine is rated 
923 shp (688 kW) at takeoff power and 833 shp (629 kW) at maximum 
continuous power. 
The ignition system includes one high-energy generator, two injectors, and two 
igniters. 
 
 



 

 
 
 
 
 
 
 
Last significant maintenance tasks: 
5 July 2011 – Time Since New (TSN) = 1175 hrs: Torque stabilisation check in 
accordance with Maintenance Manual (iaw MM) task 71-02-00 
25 June 2011 – TSN = 1164 hrs: Engine Power Check: Power margin = 4.5%, 
∆T45 = 26°C 
A 300 hours periodic maintenance check was performed on 19 January 2011 at 
TSN = 898 hrs. 
 
1.6.6) Weight and balance 
 
Due to the meteorological condition (monsoon), the helicopter refuelled 
completely at Kanbauk (1790 lbs) and the take off weight of the helicopter was 
11 295 lbs. Before take off for Yetagun, the weight of the helicopter was 10 919 
lbs. 
 



 
 
1.6.7) Avionics 
 
The S76C++ helicopter SN : 760740 F-HJCS is equipped with an offshore 
standard avionics system package with additional equipments which include an 
Automatic Flight Control System (AFCS) with a four-axis autopilot, 1 Traffic alert 
and Collision Avoidance System (TCAS), 1 Enhanced Ground Proximity 
Warning System (EGPWS), 4 Electronic Flight Information System (EFIS), 3 
Integrated Instrument Display System (IIDS), Sky track system, 1 Multifunction 
Flight Display (MFD), 1 radio altimeter, GPS, Mode S Transponder, 1 EVXP 
Health and Usage Monitoring System and a weather radar. This aircraft is also 
equipped with the AFDS for flotation. 
 
RADIO RECEPTION : 
-COM1: Enables VHF 1 radio receive audio and volume control. 
-COM2: Enables VHF 2 radio receive audio and volume control. 
-COM3: NPX 138N - High Band VHF-FM 
-COM4: HF radio receives audio and volume control. 
-COM5: Sky Track ISAT 100 
 
 
1.6.8) Caution and Warning Panel 
1.6.8.1) Master warning panel 
 
Captain and co-pilot have a master warning panel on their own instrument 
display. The master warning panel consists of an amber Master Caution light, 
four red lights (ENG1 FIRE, ENG 1 OUT, ENG 2 FIRE, ENG 2 OUT) and 
spaced outboard, two blue “ENG CONTROL PRESS TO DIM” lights. To direct 
the pilot’s attention to the IIDS displays when a warning or caution light goes on, 
the MASTERCAUTION PRESS TO RESET light will also goes on. After the 
condition has been noted, the master caution should be reset to allow it to light 
again if another caution light should go on. The master caution light does not lit 
when an advisory light on the performance display goes on.  
 



 
 
1.6.8.2) Engine failure warning system 
 
When the n°1 or n°2 ENG OUT red warning light goes on a tone (550 Hz and 
700 Hz) will be heard in the headset in two cases: 

- When the DECU engine failure detection logic detects an engine out 
condition for that engine or 

- When N1 for the corresponding engine drops to 48%.  
The alternating tone signal is inoperative when the helicopter is on the ground; 
however, the warning lights will be on whenever N1 is less than 48%.   
1.6.9) Emergency Locator Transmitters 
 
The helicopter is equipped with two Emergency Locator Transmitter (ELT) 406 
AF. A fixed one(ADT406)is installed in the tail boom and has a G-switch.The 
second one (500-12Y) is portable and installed between the two pilots seats.The 
ELT can be detected by S&R Satellite constellation and located with a precision 
of 2 km. The contact with the sea was too smooth to activate the fixed ELT. 
Neither the PF nor the PNF have activated the portable ELT. No signal was 
recorded during the event. 
 
 
1.7) Meteorological information 

1.7.1) Synoptic situation 
 
Due to the full monsoon seasons, weather of Kanbauk was raining lightly. 
 
1.7.2) Available forecasts 
 
Wind direction was south westerly, speed 16 to 21 knots with gust, swell 
direction south coast, swell height 2 meters. 
 
1.7.3) Platform weather 
 
Yetagun Field weather observation: on 11 July at 10h38,  surface wind was 228° 
17 to 18 knots, temperature 28.2°C, QNH 1006.2 Mb, sea was moderate, swell 
was westerly 2 m, ceiling was overcast. 
 
 
1.8) Aids to navigation 

1.8.1) Platform navigation aids 

FSO is equipped with Non Directional Beacon. The frequency is 529 MHz. 
1.8.2) airborne navigation aids 



  

 
The S76C++ is equipped with a Collins ADF 462. This system permanently 
informs the crew of the bearing of a ground transmitter. The information is 
displayed on the EHSI, which enables its reading directly in the form of a QDM. 
 
 
1.9) Communications 
 

 
The S76C++ makes first contact with the FSO on FM chanel 6 then the second 
contact on frequency 118.7 MHz. 
 
 
1.10) Airfield information  
 

The helideck is located on the Yetagun FSO which is a tanker. The location is 
N13°3.85’and E096°51.22’. The height is 50 feet wit h maximum mass of 9 tons. 
The FSO is 1 NM away  from Yetagun Platform. In case of engine failure and 
flight on single engine, the alternate airfield is Dawei located at 100 NM away. 
 

 
 
 
1.11) Flight recorders 

1.11.1) SSMVDR 

 

The helicopter was equipped with one Solid State Memory Voice/Data 
Recorder.  
Manufacturer Honeywell 
Model 6021 
Part Number 980-6021-066 
Serial Number ARCOMBI-12023 
 
The SSMVDR is the mandatory flight recorder on board. This records 110 hours 
of data and 2 hours of audio. The audio recordings include the Captain’s and co-
pilot’s communications, radio transmission, passenger announcements and 
audio from the cockpit area microphones (CAM). The SSMVDR and its 



recordings were successfully recovered. The data and audio recording stopped 
a few seconds before the impact. 
 
The recorder was equipped with an Underwater Locator Beacons (ULB) 
attached. These devices are set on contact with water and must transmit a 
signal for at least thirty days. 
 
Read-out operations of the SSMVDR were performed on 12 December 2011 in 
the BEA. All the data was recovered from the flight data file by reading out the 
memory chips. The flight of the event is recorded. Preliminary data were plotted 
and listed. 
 
The file containing the voice data was then decompressed with Playback tool 
software utility (998-3414-507) into the standard audio wave files. 
The four audio files could be identified as follow: 

- three files containing the last two hours of recording of captain (track 1), 
co- pilot (track 2), every one mixed with VHF communications, and a third 
channel usually called ‘flight engineer-or public address’ (no data on this 
channel for this helicopter - seems to be not connected as per design), 

- One file containing the last two hours of recordings of the Cockpit Area 
Microphone (CAM). 
Transcription is in appendix A (CVR transcription) 
Technical report of the SSMVDR examination is in appendix B (Tech: doc 
SSMVDR) 
 
 
1.11.2) HUMS 
 
The helicopter was equipped with a Health and Usage Monitoring System 
(HUMS Honeywell eVXP). This equipment records additional parameters which 
are not recorded by SSMVDR.  
The data provided by the eVXP are consistent with the ones provided by the 
SSMVDR. 
It shows that engine #1 torque reached 150% as engine #2 torque went to 0%.  
The pilot initiated a cyclic input and simultaneously the engine #2 failure 
occurred. The helicopter was at a height of 25 feet above the helideck. 
Technical report of the EVXP examination is in appendix C (Tech: doc eVXP 
exam) 
 
 
1.12) Wreckage, site and impact information 

1.12.1) The site 

The coordinates of accident site are latitude N13°0 4.05’ and longitude 
E096°51.52’ 
The depth is around 100 meters. 
The helicopter ditched near the FSO, at approximately 50 meters. Then it drifted 
about 700 meters. The wreckage was located at 940 meters in the 328° 
direction from the last known position. No particular debris were found and the 
seafloor is flat. 



The helicopter was put in a cargo net and was lifted out of water. 
 

 
 
 

1.12.2) Initial visual examination 
 
The airframe was in good general condition. The tail boom was damaged and 
partially separated from the cabin probably due to the contact with the sea 
surface and then with the seabed and increased by the recovery operations. 
The main gear box was severely damaged due to its housing corrosion. The 
main rotor head came off during the recovery operation. 
All four main rotor blades were broken off from the rotor head and the remaining 
sections still attached were approximately 50 cm in length. The blades were not 
recovered. 
The tail rotor blades were broken off from the tail rotor assembly and not 
recovered.The cabin and cockpit including instrument panel and controls were in 
good condition.  
 

 
 



 
 
1.12.3) Engines visual examination 
 
The general aspects of the engines appeared in good condition and were locally 
covered with deposits which were a consequence of the time spent in sea water. 
Engine # 
1 (s/n 42266) did not exhibit any pre-accident damage with no particular findings 
to report. 

 
The on-site boroscopic examination of engine #2 (s/n 42265) revealed damages 
to the blade tips of both high pressure turbine (gas generator) and power turbine 
(free turbine). The pipes at the accessories gearbox breather gear output and at 
the bleed valve output were found disengaged. The moment of their 
disengagement could not be established. The disengagement of those pipes 
does not affect the engine’s ability to deliver the required power. There were no 
other significant findings on engine #2. 
 

 
 

 
 

1.13) Medical and pathological information  
 

The co-pilot and two passengers passed away of cardiopulmonary arrest due to 
drowning. Two persons were seriously injured, suffering back and chest pain.  
 
 
1.14) Fire 
 

There was no fire. 



 
 
 
1.15) Survival  aspects 

1.15.1) Flotation system – inflation 
 

The helicopter was equipped with an emergency flotation system consisting of 
four inflatable units. A flotation bag was installed on each main landing gear 
compartment door and two were installed in compartments next to the nose 
landing gear. The emergency flotation system was successfully inflated by the 
PF just before ditching. The picture below shows that the devices were inflated. 
 

 
 

 
1.15.2) Survival life rafts 
 
The helicopter was equipped with two identical life rafts model RFD Aerolite 10 
with a rated capacity of 11 occupants and overload capacity of 17 occupants 
mounted on the exterior of the aircraft below the right and left hand cabin doors. 
The two life rafts were inflated. 
 
 
1.15.3) Life Jacket 
 
The flight crew and each passenger were equipped with life jacket MK28. All 
passengers had their jacket inflated. 
 
 
1.15.4) Helicopter evacuation 
 
All emergency exits must be usable at all times, except if an official concession 
is obtained. All emergency exits of F-HJCS were usable. The captain evacuated 
through the right pilot’s door while the passengers and the co-pilot evacuated 
through the window of the right sliding passenger door. 
 



 
 
 
1.15.5) Survival training 

1.15.5.1) Crew training 
 
The captain and the co-pilot had trained a Helicopter Underscape Escape 
Training. It consists in evacuating a generic submerged cabin with safety belt 
fastened, lifejacket on, inflating the lifejacket in the water and getting onto an 
inflated lifeboat.  
 
1.15.5.2) Passengers training 
 
All passengers had trained a Helicopter Underscape Escape Training as well. 
 
 
1.15.6) Search and Rescue organisation 

The International Association of Oil and Gas Producers (OGP) have issued 
Aircraft management guidelines in order to provide a ready reference for the 
management of aviation.  
These guidelines and the readily available support from Aviation Advisers 
should assist those responsible for managing aviation, particularly if they are not 
aviation specialists, to plan, develop and control, safely and efficiently, air 
transport operations that are best suited to their needs. 
The part 12 describes the emergency response planning.  “Each OGP 
Member’s site operation or asset using aviation services should make provisions 
for aviation emergencies in their Emergency Response Plans (ERP) and 
communicate these plans to all relevant personnel.” 
For both FSO and Yetagun platform, an ERP was available. 
 
1.15.6.1) Floating Storage Offloading (FSO) 
 
The FSO arrangements Manual, Chapter 2 Emergency Response, section 5 
Helicopter emergencies, part 1.2.2, describes the procedure in case of 
Helicopter Ditching in the vicinity of the FSO. “Preferably, the field stand-by boat 
will be in close support around the FSO with the fast zodiac ready for immediate 
launch. If the stand-by boat cannot be in close support, i.e. because there is an 
offload taking place, and she is secured to the export tanker or she is deployed 
elsewhere in the field, then the fast zodiac should still be available for launch. If 
the above is not possible, then the FSO starboard lifeboat should be ready for 
immediate launch. Should the helicopter ditch, the ability to reach the crash site 



as quickly as possible is essential… Once personnel are recovered from the 
helicopter, they should be taken to a safe refuge as soon as possible, which 
may be the stand-by boat, the FSO or the Yetagun platform”. 
Cf appendix D (Yetagun, FSO arrangement Manual, chap-2,sect-5,1-2-2) 
When the accident occurred, the field stand-by boat was closed to the Yetagun 
Platform. The FSO personnel launched only life buoys and positioned a ladder. 
The FSO starboard lifeboat was not used. FSO personnel waited for the field 
standby boat to come from platform. 
 
1.15.6.2) Yetagun platform 
 
The PCML Emergency Management Plan describes in introduction that “This 
Emergency Management Plan has been developed in order to provide 
guidelines to the on-duty emergency management team who are directly or 
indirectly involved, when responding to emergencies occurring at PCML 
operational areas. The document has been developed to complement the 
existing Site Emergency Response Plan, which covers in detail the required 
response to specific emergencies. Cf appendix E (PCML Emergency 
Management plan, part-1.2) 
The PCML has established specifically for Yetagun’s site the “Yetagun A & B 
Emergency Response Plan” by PC Myanmar. The preface explains that “This 
Emergency Response Plan has been developed to ensure that PCML reacts 
quickly and effectively in the event on an emergency in the Yetagun field”.  
The objective of the Manual part 1.2 describes: “The document describes the 
actions that are taken to mitigate, control, or evacuate from emergency 
situations and identifies responsibilities, procedures and equipment available to 
provide an effective response”. Cf appendix F (Yetagun A&B emergency 
response plan, part-1.2) 
 
 
In case of helicopter ditching – part 5.4.3 Helicopter Ditching - the On Scene 
Commander (this role is normally filled by the platform Offshore Installation 
Manager who is in charge of the emergency response on the Yetagun field – 
part 2.1.1) will: 
 

- Instruct Radio Operator to direct the stand-by vessel to the location of 
the ditched helicopter. 

- coordinate all actions necessary to assist the ditched helicopter in 
conjunction with the FSO and Onshore ERT. 

 
During the rescue operations, the OSC had several phone contacts and 
managed the field standby boat in order to pick up the crew and passengers. 
 
 

1.15.6.3) Research and recovery of the helicopter 
 

1.15.6.3.1) First Search campaign 
 
 

After the accident, Heli Union appointed Singapore Salvage Engineers Ltd to 
carry out the hydrographical survey for the search of the sunken helicopter in 
the Yetagun field. The objective was to locate the wreckage using Multi beam 



Echo Sounder (MBES), Side Scan Sonar (SSS) and Magnetometer within the 
determined area. The operation took place from 22 to 27 August 2011.  
No pinger signal from the CVFDR ULB was detected by the MBES during the 
survey. 
The wreckage location could not be confirmed in MBES and SSS survey 
records causing delays in the survey operation. 
Due to bad meteorological conditions, strong sea current and time constraint the 
whole pre-planned survey had to be terminated.  
 
 

1.15.6.3.2) Second Search campaign 
 
 

A second campaign was organised from 23 to 27 November 2011. Heli Union 
contracted  Seascape Survey Pte Ltd to carry out the survey and recovery with 
a dedicated vessel. 2 ROVs, 1 GeoAcoustic Dual Frequency Side Scan Sonar 
and a R2 Sonic 1024 Multi beam Echo Sounder were operated on board. The 
hired vessel was equipped with a crane adapted for recovery operation. A 
technical advisor from Comex was on board to assist and advise the operations. 
 
 

 
 

On 24 November, the Side Scan Sonar and Multi beam Echo Sounder survey 
defined two targets which were interesting and corresponding to the same 
position. As the multi beam was not sufficient to detect the wreck, a ROV was 
launched.  
 

 
 



20 minutes later the helicopter wreckage was discovered. On 26 November, the 
rotorcraft was lifted out of water and loaded on board the vessel. 
 
 

 
 
 

As soon as the helicopter had been secured, the SSMVDR, DECUs and eVXP 
were removed and preserved. The engines had been cleaned and protected in 
accordance with Turbomeca procedures. Then the vessel started the transit to 
Yangon Harbour and arrived on 27 November. 
 
 
 

1.16) Test and research 
 

1.16.1) Engines examination  
 

1.16.1.1) Visual examination 

 
 

Arriel 2S2 engines examination has been performed in Turbomeca plant from 14 
to 16 December 2011. cf appendix G (Arriel 2S2 engine Turbomeca 
Examination) 
 
 
Engine #1 
The accessories gearbox, axial compressor, gas generator, power turbine and 
reduction gearbox were in good condition and were locally covered with 
deposits which were a consequence of the time spent in sea water. 
The HP turbine wheel assembly was analysed. All the blades and the disk were 
checked with dye penetrant inspection that did not reveal any cracks. 
 
Engine #2 
The accessories gearbox, axial compressor and reduction gearbox were in good 
condition and were locally covered with deposits which were a consequence of 
the time spent in sea water. 
The gas generator 
The centrifugal compressor: the centrifugal wheel exhibited light rubbing traces 
across the blades’ top edges. The compressor front cover exhibited several 
local rubbing marks at inlet and outlet levels. 
The combustion chamber was in good condition. 



The high-pressure blade: the HP turbine wheel had one blade broken below its 
platform near the top of the fir tree root. All the other blades were normally 
positioned on the disk and exhibited impact damage and material loss above 
their platforms. 
The HP turbine shroud and the trailing edges of the nozzle guide vane’s (NGV) 
vanes exhibited impact marks indicative of multiple collisions with the blades’ 
debris. 
The power turbine 
The nozzle guide vane’s (NGV) vanes trailing edges exhibited impact marks. 
The power turbine blades, normally positioned on the disk, exhibited impact 
damage and material loss above their platforms. This resulted from HP turbine 
blades’ debris being sent down the air path and colliding with the power turbine 
blades. 
 

1.16.1.2) HP turbine components analysis 
 
The engine #2 HP turbine wheel assembly was analysed. The examination 
identified the fatigue rupture of blade #6 below the platform. Damages to the 
other blades above the platform were consecutive to the rupture of this blade. 
 1.16.2) Previous cases 
 
Turbomeca has identified blades failure phenomenon on the Arriel HP turbine 
since 2007. 
On Arriel 2S2 engines, 7 cases of HP broken blades and 18 cases of cracked 
HP blades have been listed between February 2007 and December 2011. 
For the year 2011, 4 cases of in-flight engine shutdowns have been registered 
on Arriel 2 engines (2 events on Arriel 2S2 engines including the F-HJCS 
accident).  
 
The probable scenario of the blades’ failure is a rupture excitation of one of the 
vibration modes of the HP blade in conjunction with several secondary 
contributing factors deemed sufficient to reduce the stress margin of the HP 
blade to a level consistent with the occurrences of ruptures encountered.  
Turbomeca has performed corrective actions through the TU166 modification:  

� Alert service letter n°2539/07/ARRIEL2/25 version 8 issued on 9 
February 2012 (first version issued in April 2007) cf appendix L,  

� service letter n°2784/10/AR2S version 1 of 19 Nove mber 2010 and  
� service bulletin n°292 72 2166 version F of 13 May  2011 (version A 

issued in March 2009).  
The EASA has issued Airworthiness Directives AD 2010-0198 and AD 2012-
0124 mandating the accomplishment of TU166 modification. 
The service letters and the service bulletins describe how to apply the TU166 
modification and the applicability criteria. 
The F-HJCS had not been retrofitted with TU166.  
It consists of adding a damper in the inter-blade area under the platform and 
reinforcing inspections on new and repaired HP turbine wheels. 
 
 
 



 
 
1.16.3) Performance during take off 
 
 

 
In his check list, the pilot has two charts in order to determine if the take off will 
be in performance class 1 or 2. 
Regarding meteorological conditions (28°C), height of the helideck (50 feet) and 
weight of the helicopter (10919 Lbs) for the flight of the event, the pilot had to 
proceed performance class 2 take off.  

 

  with exposure time  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1.17) Organizational and management information 

1.17.1) The operator Heli-Union 

Heli Union was founded in 1961. It  has an Aircraft Operator Certificate number 
F-N049 valid till 20 june 2014. Following the French directives (OPS 3), it has 
deposited an operations manual approved by DGAC. The last authorities audit 
was performed in Feb 2010 for operations in Myanmar. 
 
Organization 
 
Heli Union operates helicopters on 10 sites under its own AOC: 

- Issy les Moulineaux Heliport (headquarter, France) 
- Toussus le Noble Airfield (Main maintenance center, France) 
- Angoulème Airport (Training center, France) 
- Tripoli (Lybie) 
- Port Harcourt (Nigeria) 
- Port Gentil (Gabon) 
- Pointe Noire (Congo) 
- Douala (Cameroun) 
- Kanbauk (Myanmar) 

The fleet is composed of 8 Sikorsky helicopters S76C++, 14 Eurocopter AS365 
(N+N3) helicopters, 2 Eurocopter AS332L1. 
90 pilots are authorized to perform public transport operations. 
 
The company is organized as follow:  
-  Accountable Manager  
- Operations Manager-(accountable post holder for Ground and Air operations) 
- Training Manager  
- Maintenance and Airworthiness Manager 
- Quality and Safety Director  
- Flight Safety Officer (FSO) 
 
 
Operations 
 
The company operations manual includes operational information, regulation 
information and instructions in order to carry out flight operations and ensure 
supervision of the services with trained personnel and adequate means. 
 
 
Myanmar base 
 
Heli-Union has an operating base in Maynmar (Yangon + Kanbauk) since 2008 
with 2 S76C++ under its AOC registered. Five pilots, five engineers (A&C and 
avionics) and fifteen support staff are based in Myanmar. The organisation on 
site is built with a base manager (who is also the flight safety officer and chief of 
operations) and a technical manager.  
 
 
 



 
1.17.2) Performance class 2 
 
In 2000 the Joint Aviation Authorities Committee, representative of several 
European Civil Aviation Authorities, issued a document called Joint Aviation 
Requirements for Commercial Air Transportation (Helicopters) JAR-OPS3. 
France implemented these requirements in a specific Decree, OPS3, that 
entered into force on 1 June 2000. 
 
The Subpart F –general performance 
Defines category A as multi -engine helicopters designed with engine and 
system isolation features specified in JAR-27/29 acceptable to the Authority and 
Helicopter Flight Manual performance information based on a critical engine 
failure concept which assures adequate designated surface area and adequate 
performance capability for continued safe flight in the event of an engine failure. 
 
The subpart H –class 2 performance 
Definition: Performance Class 2 operations are those operations such that, in 
the event of critical power unit failure, performance is available to enable the 
helicopter to safely continue the flight, except when the failure occurs early 
during the take-off manoeuvre or late in the landing manoeuvre in which cases a 
forced landing may be required. 
An operator shall ensure that helicopters operated in Performance Class 2 are 
certificated in Category A. OPS 3.515. Cf appendix H (JAR-OPS 3, Section 1, 
subpart H, JAR-OPS 3.515 General, page 1-H-1) 
The operators wishing to operate their helicopters in performance class 2 
without an assured safe forced landing capability during the take off and landing 
phases (with exposure time) must obtain an approval from the competent 
authority in accordance with appendix 1 to OPS 3.517 (a). Cf appendix H (JAR-
OPS 3, Section 1, subpart H, JAR-OPS 3.517 Operations without an assured 
safe forced landing capability, page 1-H-1) 
 
The appendix 1 to OPS 3.517 - The Advisory Circular s Joint/ACJ-1 to 
appendix 1 OPS3.517 
In order to obtain an approval for operations with exposure time the operator 
must provide a risk assessment analysis to the authorities. Cf appendix H (JAR-
OPS 3,     Section 1, subpart H, Appendix 1 to JAR-OPS 3.517 (a) Helicopter 
operations, page 1-H-3) 
The ACJ introduces a power plant system reliability assessment to demonstrate 
the eligibility of the helicopter for operations with an exposure time to a power 
unit failure during take-off or landing. The eligibility requires establishing that the 
probability of power unit failure during the exposure time is not higher than 1 per 
100,000 engine functioning hours over a five years sliding period. A higher rate 
not exceeding 3 per 100,000 hours of functions could be accepted by the 
authority after an evaluation showing an improvement.  
 
 
1.17.3) Heli -Union operations 



From helideck, the Sikorsky S76C++ helicopters are operated in category A and 
class 2 performance. Heli-Union is authorized to conduct operations without an 
assured safe forced landing capability during the take off and landing phases.  
This approval was given by DGAC after registration of the helicopter Sikorsky 
S76C++ on the eligibility list on June 2009.  
DGAC received data and information from the manufacturer for the period 2003-
2007 between February and June 2009. The updated in-flight sudden power 
loss rate for engine and helicopter for each Sikorsky engine/helicopter model 
(S76A, S76B, S76A+/S76A++/S76C, S76C+/S76C++) was less than 1.00 per 
100 000 flight hours. Cf appendix H (JAR-OPS 3, Section 2, Subpart H, ACJ-1 
to Appendix to JAR-OPS 3.517 (a), page 2-H-13) and appendix I (BEA 
recommendation)  
    
The DGAC, after several requests to the manufacturer, obtained at the end of 
2011 the updated data for the period 2005-2009. 
Following the engine examination of the F-HJCS, the BEA asked to the 
manufacturers (helicopter/engines) the actual data for the period 2007-2011. 
The figures showed an engine failure rate of 0.85 per 100,000 flight hours 
concerning the Sikorsky S76C++. This rate is lower than the maximum value of 
1 per 100,000 and only takes into account failures that are caused by the 
engines. cf appendix I (BEA recommendation) 
However, for the year 2011, 4 events of engine shutdowns in flight have been 
registered, one of which was the accident.  
In January 2012, the statistics for the period 2006-2010 were neither available 
nor provided to the authorities. 
 
 
1.17.4) Take off procedure from helidecks  

1.17.4.1) Engine failure during take off - Flight manual 
 
The procedure for an engine failure during take off on elevated helideck 
describes that: “the procedure to follow after an engine failure during a vertical 
take off depends on where in the take off sequence the failure occurs. If the 
engine fails before the TDP, the take off is rejected and the aircraft is landed on 
the helideck. The TDP is 30 ft above the take off surface. If the failure occurs 
after the TDP, the take off will be continued.” Cf appendix J (S76C++ Flight 
Manual, Part 2. section IV, supplemental, performance Data page 4-59) 



 
1.17.4.2) Operations regulation in performance class 2 
 
The Interpretation Explanatory Materiel/IEM OPS 3.520 prescribes that: “in two 
cases of take off and landing, exposure time is used. During the exposure time 
(which is only approved for use when complying with Jar OPS 3.517(a), the 
probability of a power unit failure is regarded as extremely remote. If a power 
unit failure (engine failure) occurs during the exposure time a safe force landing 
may not be possible”. Cf appendix H (JAR, OPS-3, sect-2, subpart H, page 2-H-
19) 
 
For Take Off – Non – Hostile Environment without an approval to operate with 
an exposure time, if an engine failure occurs, procedures are described enabling 
a safe landing or a safe forced landing whatever the phases of take off. 
 
It prescribes also for “Take Off – Non-Hostile Environment with exposure time”: 
If an engine failure occurs after the exposure time and before DPATO, 
compliance with 3.520(a)(3) will enable a safe force landing on the surface. At or 
after the DPATO, the OEI flight path should clear all obstacles by the margins 
specified in OPS3.525. There are no procedures described for engine failure 
before the end of exposure time. 
 



 
 
1.17.4.3) Engine failure during take off in PC2 - Operation manual 
 
The procedure of an engine failure during take off on a platform over water 
helideck describes that in case of a failure during or after cyclic input the pilot 
must set a nose down attitude of approximately 22° in order to avoid any contact 
between the rear of the helicopter and the edge of the platform. Cf appendix K 
(S76C++ operation Manual, part B, sect 2.1, page-27) 

 
 

1.18 Additional information 

1.18.1 Testimony of the pilot 

 
The pilot explains that he took off from Kanbauk at about 9h local time with 7 
passengers on board. He landed on the FSO helideck located 60 nautical miles 
out. The height of the helideck is estimated to be 50 feet. A passenger 
disembarked, with the rotor turning and 3 passengers boarded. 
The FSO was oriented on a 215° heading, the wind wa s from 215° at 13 kt. The 
pilot hovered on a 125 heading before the takeoff. Then he climbed vertically to 



30 feet and took off. Immediately after this, an aural warning sounded and 
engine out warning was illuminated. The pilot noticed an increase in the left T5 
temperature, in the red zone at 983°, while the rig ht T5 remained in the green 
zone. The pilot felt the helicopter drop, a loss of power and a clanking noise. 
Because of the low height of the helicopter in relation to the water, the pilot 
decided to ditch in the sea. He initiated flotation devices deployment while the 
aural warning was cut off by the co-pilot. Helicopter contact with the sea was 
rather hard but the ditching took place without any problem. Then the helicopter 
tilted over 180° onto its left side. 
 
 
1.18.2 Testimony of the first witness 
 
FSO Helicopter landing officer (HLO) stated that, F-HJCS landed safety on FSO 
at 10:13 hrs. After a passenger disembarked and three passenger boarded, 
helicopter took off at 10:19 hrs. Helicopter hovered and move forward to the port 
side of FSO. He saw black smoke coming from the starboard side engine 
compartment and heard loud noise, immediately he radio contact to the FSO 
control room reported about accident. The helicopter fell towards the sea 
approximately 50 meter away from the FSO port side and floats inflated before 
touched the sea. He saw helicopter main rotor blades broken away. Eleven 
people come out from helicopter after 15 seconds and he maintained visual 
contact with the people in the water and threw life buoys. 
   
  
1.18.3 Testimony of the second witness 
 
FSO safety/Medic officer stated that after he saw helicopter accident, informed 
to central control Room and raised alarm emergency situation. He mustered at 
Emergency rescues team (ERT) and proceeded to rescue. Life rafts of 
helicopter were floated on the water and crews and passengers were floating 
around. He instructed  ERT team to throw life buoys. He and ERT team wait for 
instruction from offshore installation Manager (OIM) on the life boat. FSO crew 
picked up one passenger using ladder, two passengers were sitting on the 
export hose and some were boarding in the drifting life raft. Then stand by 
vessel launched first operation. After he checked three unconscious casualty, 
found zero blood pressure with no heart beat and respiration, so he did cardio 
pulmonary resuscitation about (15-20) minutes. All crews and passenger were 
recued but three casualties were dead of drowning  and two casualties were 
suffered severe back pain. All were sent ashore by Medivace helicopters. 
1.18.4 Testimony of the third witness  
 
One of the passengers stated that helicopter took off as usual straight up 
(approximately 10 meters above), then engine speed up and fly forward. 
Suddenly engine noise stopped and helicopter ditched into the sea near FSO. 
Before the helicopter ditch down, the pilot manage to say "Braise" and then 
helicopter ditched in to sea and tilted. Water poured into the cockpit, and he 
found exit door and got out of the chopper. He pull up life jacket and swan away, 
after then a supply boat came and rescued passengers.     
 



ANALYSIS 
 
The pilot performed a CP2 with exposure time take off from the FSO Helideck. 
At 25 feet over the helideck, while the pilot had begun a cyclic input, the right 
Engine Out warning light illuminated and the engine #2 flamed out. He decided 
to continue in order to ditch. He pushed the cyclic for a pitch down attitude in 
order to avoid the tail to strike on the platform edge. Then he initiated the 
floating devices and ditched. The helicopter capsized immediately after contact 
with the sea surface. All occupants evacuated from the helicopter. The rescue 
team arrived after 30 minutes and three of the occupants passed away from 
drowning.  
 
 
1) Engine examination  

 
After recovery of the wreckage, the engines were examined at Turboméca 
facilities. The first results indicated the rupture of a HP turbine blade on #2 
engine. This rupture phenomenon, identified since 2007, is the subject of 
corrective action by Turboméca through modification TU166. However, the 
increase in the cases of failures in 2011 led the B EA to issue a safety 
recommendation in order to suspend operations of Si korsky S76C++ 
equipped with Arriel 2S2 engines in performance cla ss 2 with exposure 
time as long as their engines had not been modified  with TU166 ..see 
appendix ..I. (BEA recommendation from F-HJCS report) 
 
 
2) TDP – Rotation point - Procedure in case of engi ne failure  
 
During takeoff in category A from a helideck, the Sikorsky S76C++ flight manual 
defines TDP (take off decision point) as a height of 30 feet above the helideck. 
In case of failure of one of the engines below TDP, the pilot must land on the 
helideck. Beyond the TDP, the pilot must take into account the meteorological 
conditions and the height of the helideck in order to deduce from it the value of 
the resulting dropdown and consequently the maximum takeoff weight to 
continue the flight.  
 
The instruction of 21 March 2011 provides interpretations and explanations for 
the application of OPS 3 of 21 March 2011. The ACJ relating to procedures for 
the use of a helicopter from a helipad does not refer to the TDP as defined by 
the manufacturer. A point designated as “rotation point” is the reference without 
being defined. Its value is variable according to the type of helicopter. 
 
The IEM OPS 3.520 relating to takeoff procedures without precise exposure 
time states that if a failure occurs during climb up to the rotation point, a safety 
landing or an emergency landing on the helideck is planned. Concerning 
takeoffs with exposure time, there is no specific procedure in case of a failure 
before the rotation point. 
It is indicated that an emergency landing for safety reasons may not be possible 
in these conditions. 
 



The Héli Union operations manual, approved by the DGAC, makes no reference 
to the TDP nor to the rotation point in its description of the procedure for engine 
failure during takeoff from a helideck. However, the illustration indicates a height 
of 20 feet above the helideck.  
The references and values in the operations manual should not be lower than 
those certified by the manufacturer.   
The absence of any cohesion in the definition of the reference points and 
associated values leads to the development of erroneous procedures, source of 
confusion for crews. 
 

MAIB and the BEA recommend that DGAC ensure that it s operators precisely 
define in their procedures and pilot training the d ifferent reference points used 
during helicopter take off operations in performanc e class 2 with exposure time. 
 

3) Data and information available for eligibility  
 
In June 2009 the DGAC informed Héli Union that the Sikorsky S76C++ 
helicopter was eligible to exposure time in relation to the statistics supplied by 
the manufacturer for the period 2003-2007.  
The European regulation obliges operators to provide statistics to their 
respective national authorities. In practice, this is rarely respected since it is the 
national authority that takes steps through the manufacturer to recover the data 
that it needs to update the eligibility list.  
At the end of 2011 the DGAC finally received data from the manufacturer for the 
period 2005-2009 after having asked several times. 
In addition, the failure to release updated statistics within a reasonable time 
period makes it impossible for the national authorities to rule on the continuation 
or the suspension of eligibility for a helicopter type.  
 
MAIB and BEA recommend that 
  

• EASA modify paragraph 1 ACJ-1 appendix 1 JAR-OPS3 3 .517 (a) so that, 
prior to granting an approval, the operators provid e validated power plant 
reliability statistics for the previous 5 year movi ng window.  

• DGAC transpose into national regulations the change s made by EASA to 
paragraph 1 ACJ-1 annexe 1 JAR OPS 3. 

 
 
MAIB and BEA recommend that 
  

• EASA modify paragraph 4 ACJ-1 appendix 1 JAR-OPS3 3 .517 (a) in order 
to introduce a reasonable time period (annually for  example) of 
periodically reassessed updated statistics. 

• DGAC transpose into national regulations the change s made by EASA to 
paragraph 4 ACJ-1 annex 1 JAR OPS 3. 

 
 
The separation between the authorities responsible for operational oversight 
and continuing airworthiness does not enable a coordinated and immediate 
corrective action.   



The helicopter and the engine manufacturers supply EASA with information 
relating to continuing airworthiness of the helicopter. 
The European organisation in charge of continuing airworthiness was apparently 
informed of all of the occurrences to Arriel 2S2 engines. 
The helicopter and the engine manufacturers also provide statistics for risk 
assessment to the national authorities in order to determine the type of 
operations to be undertaken by operators.  
The national authority was not aware of the occurrences. 
Considering the increasing number of in-flight engine shutdowns due to the 
failure of a HP blade as well as the increasing number of blades with cracks, 
and this despite the corrective action taken since 2009 (modification TU166) and 
the decrease in the number of engines to retrofit, the organisation responsible 
for continuing airworthiness should have alerted the authorities in charge of 
operational oversight. 
 
MAIB and BEA recommend that EASA study a method for  release of information 
to the national authorities regarding sudden power loss rates of which it is aware 
and as soon as these rates get close to acceptable limits or show significant 
evolution. 
 

4) Survivality  
 
Although the Yetagun platform and the FSO are subject to the application of an 
ERP, the emergency procedures were not followed properly. According to the 
procedures, the FSO should have immediately made a Zodiac or the Starboard 
lifeboat available as the field stand-by boat was not in the vicinity of the FSO. 
 
Consequently, MAIB recommends that the national aut horities encourage 
the implementation of the procedures described in t he ERP. 
 

 
CONCLUSIONS 
 
Findings 

� The helicopter was certified, equipped and maintained in accordance 
with existing regulations and approved procedures. 

� The flight crew were properly licensed and qualified to conduct the flight.  
� Héli-Union holds a valid AOC.  
� The operations manual describes procedures in case of engine 

shutdown. 
� One engine  flame out. 
� The pilot made an emergency landing (ditching). 
� The helicopter capsized after contact with the water. 
� All crew members and passengers evacuated. 
� All crew members and passengers boarded a life boat after 30 minutes. 
� Two passengers and the co-pilot drowned. 
� The wreckage was recovered on 26 November, 138 days after the 

accident. 
� Both engines were examined on 15 and 16 December. 



� The examination performed on the two engines determined an engine #2 
in-flight shutdown. 

� The in-flight shutdown was due to a failed HP turbine blade. 
� The blade failure phenomenon had been identified in 2007. 
� Corrective action was current through the TU166 modification.This 

modification was mandated by EASA on single-engine applications, and 
monitored by EASA on twin-engine applications. 

� The F-HJCS helicopter had not been retrofitted. 
 

 
Causes 
 

� The accident originated from engine n°2  failure. 
� The take-off procedure in performance class 2 with exposure time (in all 

take-off/ landing conditions ) does not  guarantee a safe emerge forced 
landing. 
 

 
RECOMMENDATIONS 
 
 

- The increase in the cases of failures in 2011 led the BEA to issue a safety 
recommendation in order to suspend operations of Sikorsky S76C++ 
equipped with Arriel 2S2 engines in performance class 2 with exposure 
time as long as their engines had not been modified with TU166.  

 
 
- MAIB and the BEA recommend that DGAC ensure that its operators 

precisely define in their procedures and pilot training the different 
reference points used during helicopter take off operations in 
performance class 2 with exposure time. 

 
 
- MAIB and BEA recommend that  

 
� EASA modify paragraph 1 ACJ-1 appendix 1 JAR-OPS3 3.517 (a) so 

that, prior to granting an approval, the operators provide validated 
power plant reliability statistics for the previous 5 year moving 
window.  

� DGAC transpose into national regulations the changes made by 
EASA to paragraph 1 ACJ-1 annexe 1 JAR OPS 3. 

 
 
- MAIB and BEA recommend that  

 
� EASA modify paragraph 4 ACJ-1 appendix 1 JAR-OPS3 3.517 (a) 

in order to introduce a reasonable time period (annually for 
example) of periodically reassessed updated statistics. 

� DGAC transpose into national regulations the changes made by 
EASA to paragraph 4 ACJ-1 annex 1 JAR OPS 3. 
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On 11 July 2011 the Sikorsky S76C++ helicopter registered F-HJCS went down in the 
Andaman Sea (Myanmar) following an engine fai lure on takeoff . The helicopter then 
overturned on contact with the water. Three occupants among the eleven persons on 
board died from drowning . 
The wreckage of the helicopter was recovered in November 2011 and an examination of 
the engines was performed at Turborneca facilities on 14 and 15 December 2011 . 
The first results brought to light the failure of a blade in the HP turbine. This phenomenon, 
identified since 2007, is currently the subject of corrective action by Turborneca through 
the TU 166 modification. 

Alert letter n02539/07/ARRIEL2/25 version 7 of 28 July 2010, service letter 
n02784/10/AR2S version 1 of 19 November 2010 and service bulletin n0292 72 2166 
version F of 13 May 2011 state how to apply this modification. 

As of today, operators that wish to operate their helicopters in performance class 2 with 
exposure time to an engine fa ilure dur in~ takeoff and landing phases must obtain an 
authorisation from the competent authority . 
In the context of the risk study required to obtain the authorisation, operators must supply 
failure statistics for propulsion units for the type of helicopter and engine used. The 
statistics must show that the rate of engine shutdowns in flight does not exceed 1 per 
100,000 hours of engine function over a sliding period of five years ", 
The authority authorizes operations by registering the aircraft involved on an 
« eligibility list» . 

In relation to the Arrie ! 2S2 engines exclusively equipping the Sikorsky S76C++ 
helicopters, the BEA has noted that the engine manufacturer's data for the 2007-2011 
period showed an engine failure rate of 0 ~ .~~.J:J.~r_.19.Q.,]'QO hours of flight. This rate , which 
is lower than the maximum value of 1..per 100,000, only takes into account failures that 
are caused by the engine, without coriSlCienng -fhose that may result from other parts of 
the helicopter. 
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However, for the year 2011 alone , 4 cases of engine shutdowns in flight have been :.. 

registered, one of which was the cause of this accident. 

Although the real failure rate has not yet been determined for this period by the 
manufacturer, the SEA estimates that there is a potential risk of a failure in the critical 

! phases of flight, in particular takeoff and landing. Around 80% of the engines have been 
modified up to now and the remaining ones should be dealt with by the end of 2012. 

j 
In the meantime: 

The SEA recommends that EA8A and the FAA take the necessary steps 
in order to suspend operations of Sikorsky S76C++ helicopters equipped 
with Arriel 282 engines in performance class 2 with exposure time as 
long as their engines have not been subject to modification TU166. 

11n accordance with appendix 1 to paragraph OPS 3.517 (a).
 
2 A higher rate not exceeding 3 per 100,000 hours of functions could be accepted by the authority
 
after an evaluation showing an improvement.
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1 INTRODUCTION 

1.1 GENERALITIES 

Arriel 2S2 engines, serial numbers 42265 and 42266, were fitted to helicopter Sikorsky S76C++ 
registration F-HJCS which ditched and sank near the Yetagun Oil Rig off the coast of Myanmar, 
on 11th July 2011. The wreckage was recovered on 26th November 2011 and brought back to 
shore on 27th November 2011. 

Consequently to the visual examination of the wreckage in Myanmar, the Myanmar 
investigation board, MAIB, requested the deep examination of the engines. They were removed 
from the wreckage and delivered in sealed containers to Turbomeca’s facilities located in 
Tarnos, France. The investigation was performed on 14th, 15th and 16th of December 2011. 

The engines’ examination led to further laboratory investigations on selected turbine 
components. The investigation started early January 2012 at Turbomeca Bordes laboratory 
facilities and is expected to terminate end of February 2012. 

Mr Xavier Azéma participated during the investigations as technical advisor to Mrs Laurence 
Bernard, Accredited Representative of the Bureau d’Enquêtes et Analyses pour la Sécurité de 
l’Aviation Civile (BEA), French investigation Board. 

The purpose of this document is to provide a factual account of the work performed and of the 
findings obtained during the engines’ investigation and to give a preliminary account of the 
turbine components’ laboratory intermediate findings. 

 

1.2 ATTENDEES 

The following entities were represented during the investigations at Turbomeca : 
- MAIB of the Department of Civil Aviation of the Union of Myanmar 
- BEA of France 
- Sikorsky of USA 
- Héli Union with representatives from France and Myanmar operations 
- Turbomeca of France 
 

1.3 GLOSSARY 

CVFDR Cockpit Voice and Flight Data Recorder 
DECU Digital Engine Control Unit 
HP  High Pressure Turbine 
NG  Gas generator speed of rotation 
NGV  Nozzle Guide Vane 
NR  Main Rotor speed of rotation 
NTL   Power Turbine speed of rotation 
P0  Ambient air pressure 
T0  Ambient temperature 
TSN  Time Since New 
TSO  Time Since Overhaul 
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2 BACKGROUND 

2.1 FIELD INVESTIGATION RESULTS 

During the examination in Myanmar, the aircraft and the engines appeared in good general 
condition except for deposits due to the prolonged amount of time spent under water. 

Engine #1 (s/n 42266) did not exhibit any pre-accident damage with no particular findings to 
report. 

The examination of engine #2 (s/n 42265) revealed damages to the blade tips of both the High 
Pressure Turbine and of the Power Turbine. No other significant findings were found on 
engine #2. 

The aircraft’s cockpit examination revealed that the shut-off valve of engine #1 had been 
activated and that it was in the “OFF” position. The fuel lever of engine #2 was in the direct 
“DIR” position and the pilot control lever was in the flight position. 

The maintenance documentation review showed that both engines had positive power margins 
a few days prior to the accident. 

2.2 UPDATED CIRCUMSTANCES 

For the day of the accident : 
T0 = 28°C 
P0 = 1,006 hPa 

The memorized contents of the CVFDR were downloaded and analysed at BEA’s premises on 
19th and 20th December 2011. 

The analysis of the CVFDR data revealed that the helicopter was in a hover 25 ft above the oil 
tanker’s helideck when engine #2 lost power. The readings indicated that the “ENG 2 OUT” 
signal was recorded and that engine #1’s torque immediately climbed to 120 % and then 
increased further to 140 % during the following seconds. 

NR started dropping as soon as engine #2 lost power and fell to 70% when the recordings 
stopped approximately 4 seconds later. 

The contents of the DECUs’ memory chips were not recovered because of their poor condition 
due to the time spend under water. 

 

2.3 ARRIEL 2S2 ENGINE GENERALITIES 

The Arriel 2S2 engine is a turboshaft engine with a single-stage axial compressor, a single-
stage centrifugal compressor, an annular combustion chamber, a single stage high 
pressure turbine, a single stage power turbine, and a reduction gearbox with a nominal 
output at 6,400 rpm. 
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The engine is composed of 5 modules :  

 
 

The engine is rated at 923 shp (688 kW) at takeoff power and 833 shp (629 kW) at 
maximum continuous power. 

The dimensions of the engine are 1.12 m long, 0.412 m wide, and 0.609 m tall. Its dry 
weight is 126 kg. 

The ignition system is one of low tension, high energy, and includes one high-energy 
generator, two injectors, and two igniters. Engine start is via an electrovalve. 
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3 INVESTIGATION REVIEW 

3.1 GENERALITIES 

The investigation consisted in removing the engines’ dressing and equipment. Due to the 
time spent under water, the electrical connectors were seized and the removal of the 
harnesses was only possible after cutting the wires. 

 

 
 

Once undressed, both engines could be separated into modules. For both engines, the 
modules 4 (power turbine) and module 5 (reduction gearbox) could not be separated. They 
stuck together because of the time spent under water. 

  

3.2 ENGINE #1 EXAMINATION 

3.2.1 Technical Documentation 

Modular composition: 
 

Engine TSN TSO Remarks 

Arriel 2S2 – S/N 42266 1186 N/A 
 

Modules Part Number 
Serial 

Number 
Remarks 

M01 – Accessories Gearbox 70BM017800 7097  

M02 – Axial Compressor 70BM027800 7897  
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M03 – Gas Generator 70BM037800 10490  

M04 – Power turbine 70BM041750 7362  

M05 – Reduction Gearbox 70BM057800 11397  

 

3.2.2 Findings on arrival 

The container was security sealed and had not been opened since its dispatch from 
Myanmar 
 

. 
 
The container contained the dressed engine, the output drive shaft, the main gearbox 
input gear and the engine log book. 
The log book contained all the sections except the modules and equipment log cards 
which were provided by the Héli-Union representative. 
 
The engine was wrapped in a waterproof wrapping which, once opened, revealed the 
complete engine. 
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3.2.3 Engine disassembly 

3.2.3.1 MODULE 1 – ACCESSORIES GEARBOX 

The accessories gearbox was in good condition. 

The casings were partially covered with a white soft material which was a consequence 
of the time spent under water. 

3.2.3.2 MODULE 2 – AXIAL COMPRESSOR 

The axial compressor was in good condition. Some blades were locally covered with a 
white soft material which was a consequence of the time spent under water. The blades 
did not display any visible impact marks or warping. 
 
The casings were partially covered with a white soft material which was a consequence 
of the time spent under water. 

3.2.3.3 MODULE 3 – GAS GENERATOR 

The gas generator was stripped to reveal the centrifugal compressor and the High 
Pressure turbine. 

 

Centrifugal compressor : 

The centrifugal wheel exhibited light rubbing traces across the blades’ top edges. The 
blades did not exhibit any abnormal warping or any loss of material and did not show 
any impacts or wear on the leading and trailing edges. 

The compressor front cover exhibited a small puncture at the 6 O’clock position near the 
front of the cover. The hole was approximately 10mm in diameter with rubbing marks 
around it. 

The compressor front cover exhibited several local rubbing marks at inlet and outlet 
levels. The cover’s inner surface exhibited a series of narrow marks left by the 
centrifugal wheel’s blades during its time under water. 

 

High Pressure turbine and combustion chamber : 

The HP turbine wheel was in very good condition. All the blades were in position and 
showed no traces of rubbing or warping. 

Similarly, the HP turbine shroud was also in good condition. 

The parts were were locally covered with a white soft material which was a consequence 
of the time spent under water. 

For the HP turbine laboratory investigation, please refer to § 3.2.4 below. 
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3.2.3.4 MODULE 4 – POWER TURBINE 

The Power Turbine module stuck to the Module 5 reduction gearbox because of the time 
spent under water and they could not be taken apart. Nevertheless, they could be 
separated from the gas generator to reveal the power turbine wheel and nozzle guide 
vane. Both items were in very good condition with no traces of damage or rubbing. 

3.2.3.5 MODULE 5 – REDUCTION GEARBOX 

The reduction gearbox could not be separated from the Module 4 Power Turbine and 
was not opened. Its casings appeared in good condition and were locally covered with a 
white soft material which was a consequence of the time spent under water. 
 

3.2.4 HP turbine (s/n 10365UP) laboratory analysis 

The HP turbine wheel assembly was analysed in Turbomeca’s Bordes laboratory. All the 
blades and the disk were checked with dye penetrant inspection that did not reveal any 
cracks. 

 
 

3.3 ENGINE #2 EXAMINATION 

3.3.1 Technical Documentation 

Modular composition: 
 

Engine TSN TSO Remarks 

Arriel 2S2 – S/N 42265 1186 N/A 
 

Modules Part Number 
Serial 

Number 
Remarks 

M01 – Accessories Gearbox 70BM017800 7093  

M02 – Axial Compressor 70BM027800 7893  

M03 – Gas Generator 70BM037800 10486  

M04 – Power turbine 70BM041750 7356  

M05 – Reduction Gearbox 70BM057800 11393  
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3.3.2 Findings on arrival 

The container was security sealed and had not been opened since its dispatch from 
Myanmar. 
 

 
 
The container contained the dressed engine, the output drive shaft, the main gearbox 
input gear and the engine log book. 
The log book contained all the sections except the modules and equipment log cards 
which were provided by the Héli-Union representative. 
 
The engine was wrapped in a waterproof wrapping which, once opened, revealed the 
complete engine. 
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3.3.3 Engine disassembly 

3.3.3.1 MODULE 1 – ACCESSORIES GEARBOX 

The accessories gearbox was in good condition. 

The casings were partially covered with a white soft material which was a consequence 
of the time spent under water. 
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3.3.3.2 MODULE 2 – AXIAL COMPRESSOR 

The axial compressor was in good condition. Some blades were locally covered with a 
white soft material which was a consequence of the time spent under water. The blades 
did not display any visible impact marks or warping. 

The casings were partially covered with a white soft material which was a consequence 
of the time spent under water. 

3.3.3.3 MODULE 3 – GAS GENERATOR 

The gas generator was stripped to reveal the centrifugal compressor and the High 
Pressure turbine. 

 

Centrifugal compressor : 

The centrifugal wheel exhibited light rubbing traces across the blades’ top edges. The 
blades did not exhibit any abnormal warping or any loss of material and did not show 
any impacts or wear on the leading and trailing edges. 

The compressor front cover exhibited several local rubbing marks at inlet and outlet 
levels. The cover’s inner surface exhibited a series of narrow marks left by the 
centrifugal wheel’s blades during its time under water. 

 

Combustion chamber : 

The combustion chamber was in good condition and was locally covered with a white 
soft material which was a consequence of the time spent under water. 

 

High Pressure turbine : 

The HP turbine wheel had one blade broken below its platform near the top of the fir tree 
root. All the other blades were normally positioned on the disk and exhibited impact 
damage and material loss above their platforms. 

The HP turbine shroud and the trailing edges of the Nozzle Guide Vane’s (NGV) vanes 
exhibited impact marks indicative of multiple collisions with the blades’ debris. 

The parts were locally covered with a white soft material which was a consequence of 
the time spent under water. 

The HP turbine wheel and the shroud were sent to Turbomeca’s Bordes laboratory for 
deeper investigation. 

For the HP turbine wheel and shroud laboratory investigations, please refer to § 3.3.4 
below. 

3.3.3.4 MODULE 4 – POWER TURBINE 

The Power Turbine module stuck to the Module 5 reduction gearbox because of the time 
spent under water and they could not be taken apart. Nevertheless, they could be 
separated from the gas generator to reveal the power turbine wheel and nozzle guide 
vane. 

The NGV vanes’ trailing edges exhibited impact marks.  
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The Power Turbine blades were normally positioned on the disk. They exhibited impact 
damage and material loss above their platforms. 

This level of damage resulted from the HP turbine blades’ debris being sent down the air 
path and colliding with the Power Turbine blades’. 

3.3.3.5 MODULE 5 – REDUCTION GEARBOX 

The reduction gearbox could not be separated from the Module 4 Power Turbine and 
was not opened. Its casings appeared in good condition and were locally covered with a 
white soft material which was a consequence of the time spent under water. 
 

3.3.4 HP turbine components’ laboratory analysis 

3.3.4.1 HP TURBINE WHEEL (S/N 10325UP) 

The HP turbine wheel assembly was analysed in Turbomeca’s Bordes laboratory. It was 
subjected to the following tests : 

 
o Visual examination 

The visual examination identified the fatigue rupture of blade # 6 below the platform. 

Localised tear of the disk’s upper fir tree root as a consequence of the blade rupture.  

Damages to the other blades above the platform were consecutive to the rupture of 
blade #6. 

No axial movement of any of the blades. 

No pollution other than the presence of salt due to the prolonged time spent by the 
engine under water. 
 
o Fractographic examination of blade # 6 

The fractographic examination focussed on the fracture surface. 

 

 
Legend : TE = Trailing Edge 

  LE = Leading Edge 

 

(RH) (LH) 
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The fractured area was typical of a rupture by fatigue and was divided into three areas: 

 First, a zone of initialisation near the leading edge of the blade and 
propagation in a plane towards the trailing edge. 

 Second, a zone of propagation along crystallographic planes. 

(The first and second zones of propagation by fatigue represent 90% of the 
whole fracture surface) 

 Third, a zone corresponding to the final rupture of the remaining section 
(approximately 10% of the total fracture surface). 

 

The microfractographic examination of the first zone of the fracture area showed a 
succession of lines corresponding to the propagation of the crack. 

 

 

Lines converging 
on initiation zone 
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No other cracks could be seen outside the fracture surface. 

The examination of the contact surfaces of the blades’ fir tree roots showed 
homogeneous zones of contact. 

The general aspect of the fracture surface was very similar to that found during 
previous analyses performed in the frame of other HP blade ruptures.  
 
o Non destructive testing 

The dye penetrant inspection revealed microcracks in the areas of fir tree root contact 
between the blades and the disk. By experience, such microcracks do not necessarily 
lead to the rupture of the blade. They appear superficial with propagation in line with 
the wear of the contact surface. 

The dye penetrant inspection on the blades’ wire locks did not reveal any particular 
findings 
 
o Natural frequency check 

The manufacturing data was retrieved to check the blades’ natural frequency when 
new. Blade # 6 was near the average frequency value. 

 
o Dimensional checks 

The dimensional checks consisted in the measurement of the fir tree roots of selected 
blades and disk recesses which corresponded to the ruptured blade # 6, its two 
adjacent blades (# 5 and 7) and the diametrically opposed blade (# 25). 
 

 Blades’ dimensional checks : 

The results for the blades’ fir tree root widths were satisfactory as shown below : 

 
(1) – ruptured blade 

(2) – not feasible : material missing due to the blade rupture 

 

The results for the distance between threads produced values beyond the 
reference dimensions for blade # 5. 

 

Dimension  Blade 

# 5 

Blade 

# 6 

Blade 

# 7 

Blade 

# 25 

RH + 2 µm Not feasible + 0 µm -1 µm 
4.8132 +/- 5µm 

LH + 20 µm Not feasible - 5 µm -3 µm 

RH + 3 µm Not feasible + 2 µm + 2 µm 
2.4066 +/- 5 µm 

LH + 23 µm Not feasible -2 µm + 0 µm 
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Previous analyses in the frame of other HP blade ruptures have shown similar out-
of-tolerance dimensions such as those found on blade # 5. 

 

 Disk’s recesses dimensional checks : 

The results for the disk’s fir tree root recesses widths were satisfactory as shown 
below : 

 

 
(*)– recess corresponding to the ruptured blade 

 

The results for the distance between threads produced several values beyond the 
reference dimensions. 

 

Dimension  Recess 

# 5 

Recess 

# 6 

Recess 

# 7 

Recess 

# 25 

TE 

RH / LH 

-30 / +29 
µm 

-43 / -12 
µm 

-16 / -7 
µm 

-5 / -7 
µm 

4.824 +/- 5µm 
LE 

RH / LH 

-35 / +53 
µm 

+0 / +3 
µm 

-17 / -10 
µm 

-12 / -9 
µm 

TE 

RH / LH 

+11 / -11 
µm 

+15 / -7 
µm 

-11 / -3 
µm 

-10 / -7 
µm 

2.412 +/- 5 µm 
LE 

RH / LH 

-13 / +32 
µm 

-24 / -11 
µm 

-8 / -6 
µm 

-2 / -4 
µm 

 

Previous analyses in the frame of other HP blade ruptures have shown similar out-
of-tolerance dimensions on the disks’ recesses. 
  

 

3.3.4.2 HP TURBINE SHROUD 

The HP turbine shroud was analysed in Turbomeca’s Bordes laboratory. 

The shroud exhibited one deep impact, located at the 3 O’clock position, corresponding 
to blade #6’s rupture. The impact distorted the outer diameter of the shroud locally 
without leading to a puncture. 
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Another impact, less deep, was visible at the 10 O’clock position. Several other minor 
impacts could also be seen inside the shroud. 

None of the impacts punctured the shroud. 
 
 

 

4 ANALYSIS 
 
The Arriel 2S2 engines s/n 42265 and s/n 42266 were returned to Turbomeca, Tarnos plant for 
deeper investigation. They were both undressed and separated into modules. Then both module 3 
Gas Generators were disassembled to reveal their internal components. 
 

 Engine s/n 42266 (position 1, Left Hand on the aircraft) : 

This engine was globally in very good condition. Local white soft deposits were indicative of 
the long amount of time it had spent under water. 

The only noticeable findings were on the centrifugal compressor that exhibited light rubbing 
marks and a puncture near the front of the cover. Such rubbing marks and puncture may be 
the result of important jerking movements imposed on the rotating assembly such as a 
previous hard landing, or the impact of the aircraft with the water and/or the ingestion of 
water when the aircraft capsized. 

The equally spaced narrow marks found on the compressor cover are indicative of the 
position of the centrifugal compressor blades that remained at standstill in the water after the 
aircraft sank. 

The HP and the Power Turbines were in very good condition. Moreover, by experience, a 
small puncture in the compressor cover does not have any significant impact on the engine’s 
performance. This is consistent with calculations which indicated that this engine delivered 
the OEI 30” torque rating at the time of the accident : this engine delivered approximately 
120% torque at the time of the engine #2 power loss which is higher than the 116% torque 
obtained with a theoretical calculation based on a minimum aged engine model with 3% 
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power margin (see Appendix). 

 
 Engine s/n 42265 (position 2, Right Hand on the aircraft) : 

This engine was externally in very good condition. Local white soft deposits were indicative 
of the long amount of time it had spent under water. 

Once open, the centrifugal wheel and the compressor front cover showed several traces of 
light rubbing. Such rubbing marks may be the result of important jerking movements imposed 
on the rotating assembly and are consistent with the sudden loss of the HP turbine blade and 
of the important unbalance that ensued. The axial wheel and the centrifugal wheel did not 
display any visual impact marks or warping. 

The equally spaced narrow marks found on the compressor cover are indicative of the 
position of the centrifugal compressor blades that remained at standstill in the water after the 
aircraft sank. 

One blade of the HP turbine wheel was ruptured below its platform.  All the other blades 
were damaged above their platforms as a consequence. It also led to Power Turbine blades 
above platform damages. The subsequent laboratory investigation revealed that the rupture 
was due to fatigue propagation. This laboratory analysis produced results similar to other HP 
blade rupture analyses. This rupture explains the sudden loss of power during take-off as 
stated by the pilot and also the flames at the exhaust as stated by the witnesses on the 
tanker. 
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APPENDIX : ENGINE #1 S/N 42265 PERFORMANCE CALCULATIONS 



Helicopter  F-HJCS  Accident  

Engine s/n 42266 performance estimates 
(RA 2011/199)

By X. Azéma
DVO/TEA 

15th December 2011
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Factory investigation on 14th to 16th December 2011

FDR data :

F-HJCS Accident – Engine s/n 42266 performance level

Eng 1  TRQ

Eng 1 NTL

Eng 2  TRQ

Eng 2 NTL

107 %

T
or

qu
e 

(%
)

N
T

L 
(r

aw
)

~ 75 m.daN

OEIAEO
Both engines deliver : ~1008 kW / 1308 shp
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Factory investigation on 14th to 16th December 2011

Engine ratings

definitions :

F-HJCS Accident – Engine s/n 42266 performance level

INVESTIGATION REPORT REF: T12-CR0146A-3

PAGE 23/26



333

DVO/TEA - 15 December 2011

This document and the information contained are Turbomeca property and shall not be copied or disclosed to any third party without Turbomeca prior written authorization.

Factory investigation on 14th to 16th December 2011

Engine installation influence :

F-HJCS Accident – Engine s/n 42266 performance level

Barrier filter
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Factory investigation on 14th to 16th December 2011

Engine performance calculations :

 Conditions for day of accident :

 T0 = 28°C

 P0 = 1006 hPa

 NTL = 107% (6409 rpm)

 Assumptions :

 Calculations based on minimum guaranteed performance of aged Arriel 2S2 engine

 Installation losses at hover = 7.5 %

 Power margin = 3% (estimated from log book records)

 Performance calculations at OEI 30 sec rating :

 Power (mini uninstalled) = 727 kW / 975 shp (TQ = 108 daNm = 125%)

 Power (mini installed) = 672 kW / 902 shp (TQ = 100 daNm = 112%)

 Power (3% margin, installed) = 693 kW / 929 shp (TQ = 103 daNm = 116%)

F-HJCS Accident – Engine s/n 42266 performance level
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Factory investigation on 14th to 16th December 2011

Engine performance calculations (continued) :

 Performance calculations at OEI 2 min rating :

 Power (mini uninstalled) = 646 kW / 866 shp (TQ = 96 daNm = 108%)

 Power (mini installed) = 598 kW / 801 shp (TQ = 89 daNm = 100%)

 Power (3% margin, installed) = 615 kW / 825 shp (TQ = 91 daNm = 102%)

 Performance calculations at OEI Continuous rating :

 Power (mini uninstalled) = 608 kW / 815 shp (TQ = 91 daNm = 102%)

 Power (mini installed) = 562 kW / 754 shp (TQ = 84 daNm = 94%)

 Power (3% margin, installed) = 579 kW / 776 shp (TQ = 87 daNm = 97%)

F-HJCS Accident – Engine s/n 42266 performance level
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Abbr€\rlations

ccR cenb€lconuol Room

COSIIH Contrdofsubsbnes Haardous b Health

cRo conbd Roomoperabr

DCT DamagecontrolTeam

DCIL Damage C,ontrolTeam L€ader

ECC Emergency@ordinatlon centse

ERT Emergency Response Team

EfryD EstimaH time of Anival / Deparhrre

DM Duty Manager

FSO Floaung, Storage, Offioading Ve$sel

FRC Fast Rescue Craft

HLO Hdho@r Landing Offfcer

HSE Health, Safetyard Environment

IC hcident Co.ordlnator

LVR LVConUol Room

tQ UvingQuarters

MAC t'tanualAlarm c.all Point

MEDEVAC Medkal Evacla0on from Site

NOK No<t of l(n

OIM Ofthore Insbllauon Manager

. OIC Officer in O|arge

OSC On-Scenecommander
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PREFACE

Thls Emergency Response Plan has been developed to ensure that rcML reacts quickly
and efiectively in the e\rent of an emergency in the Yebgun field. The docurnent is
formdaH b meet all Crmpany and legislative requirement and to satisf, all moral
oHigations in the e\ient of any such emergency.

This document shall be revlsed from Ume to tlme as required b ensure fiat any changes In
the emeEency response organisation are conectly documented and that any deficiency
highlighted in emergency situations or emergency exerclse are coffecuy addressed. Any
tropGed changes are to be submitted to the Operauons Department, rcML Yangon Office
as per the rer/lsion procedure contained in this document'

095/003/m3
Re\r. 2, April2009

rc MFnmar (HotU Kong) Urnibd Pagp I of59
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sEcIIoN 1

INTRODUCTION

1.1 INIRODUCTION

All permanent personnel involved with emergency response on the Yetagun Platform
are requircd to read and understand this contingency plan. Refer any questions or
queries regardirE emergency response on the Yetagun platiorm b )rour lmmediate
SupeMsor.

All visitors and short term contractors will be informed of their emergency response
actons and responsibilities during their platform induction that will bke place on
anival.

1.1,1 Yetagun Platfu.m

Locauon Co-ordinates of the Yetagun Platforms:

Co- ordinates of the Well Head Platform
Latitude : 13 deg 02'75.465" N

, Longitude : 96 dq52'07.774"E

Co€rdinabs of the Production Platform
Latitude : 13 deg 02'55.0507" N
Longiuide : 95 deg 52'05.3088" E

1.1.2 Floating Storage Offioading Vessel(FSO)

Location Coordinates of FSO:

corrdinabs of the F50
Lauude : 13 deg 03'43.440" N
Longihrde : 96 deg 51'05.520" E

r.1.3 Heliopbr rclircllirE Facjliues:

The Yebgun platform helideck is equipped with a helicoPter refuelling skid. Storage
capacity is 5000 Ube6.

, Tte FSO does not have a helicopter refuellirE facility onboard'

rc Mlanmar (tlorE KorE) UmiH

09s/003/003
Rev.2, Ap.il 2009
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1,2 OB]ECIVEOFTHEMANIIAL

The objectives of this manual is to provide a framework of organisational
responsibility and lines of communications for response in $e e\rent of an
emergency affecting asseb of PC Myanmar (Hong Kong) Umited (rcML). or a
vessel or aircraft on charter to rcML This document describes tfie actions that are
taken to mitigaE, control, or e\€cuate frcm emergen€y situations and identifies
responsibilities, procedures and equipment a\ailable to provide an effective
resoonse. The main s€ctions address:

. Efl€rgency team struchjre / hining

. A description of the emergency organisation and the responsibilities of key

offshore personnel.
. Basic Auidelines, including description of Platform Alarms
. Emergency procedures in specific emergencies and evacuation of the Yebgun

oftshore fdcilities.

This Emergency Response Plan is designed to:

https://mail-attachment.googleusercontent.com/attachment?view=att&th=1325b5c287ed0cf8&attid=0'1&dis". 911612011
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. create an orgEnisational frame work that will guarantee a rapid and effectve

response !o an emergency situation,
. Assign In ad/ance. the persons who wlll be responsible for takirg actions.
. Debrmine, in advance, where the persons should go,
. Provide communication channels essential to bsk @-ordination,
. Provlde a list of actions whlch must be taken and information which must be

clEcked,
. Provide relevant inbrmauon apdyirE to different emergency si&auons.

The onshore response for the rcML ls debiled within the 095/020/005 - Yangon
Office Emergency Co-ordination Plan (Rev,z).

I.3 EMERGENCY RESPONSE PHILOSOPHY

Emergency response and hazard miugation is a major consideration in the design of
the Yetagun Platform. Every efrort has been nEde to idenury all potential, significant
hazards on the installauon and measures have been taken to reduce the risk of them
occurfing to as low as reasonably pracucable. Arry subsequent modifica0ons from
the original design have been subjected to rigorous HAZOP / HMID studies. Not
withsbndng all of these measurcs, full attention to emergency response has been
giv€n and measures taken to ensure that in the unlilGly event of an incidenq the
pres€rvauon of life is of the highest priority.

1.3,1 Rrrpose

The purpose of the emergency response system i5 b:

. Protect Frsonnel after an emergency by providlng means of escape t0 a place

of"Temporary Refuge", from where a suitable response can be made to the
lnddent.

rc i4yanmar (Hong Kong) Umited PagE 10 of 69

Ye@un A & B Emergency Respo$e Han

. Provide means whereby control of he incident can be achieved or in $e event

that this is not possible, provide means of evacuation or escape from the
platform.

I.4 PERSONNELRESPONSIBILIIIES

1.4,1 HSE l4anagE]
' 
r ne'rcML Health Sabty j!9 Enu!p!.1'E!tal Manager has the prhe responsitility
for ensufis-'6i!ffiTilerodicv Resoonse l-eeO-(q9sqE!p iry@Fncy ..
taodinaton Gnue (ECq is mainbined in an oDeration?l state of readiness at all
tlmes anll ava-if6Eeto=[ffirt any emergency sluation.

r.4.2 Ofthore Insbllauon Manage(OIM)

The oIM is the most Senlor Manager of the
rcML Mana3ement
everlone onboard the of his

iGn-bETtlFtre of the OIM to ensure ttat all personnel hav€ recelqqt
suibble and adequate emergency r6-ponse training'

1,4.3 FSO Unit Superinbndent

The Unit Superintendent is the most senior person in charge of the Yetagun Floaung
Storage and Offloading vessel (FSO). He is appdnH by $e owners of the vessel,
South Easbrn Shipplng (SES) and is responsible for the Health, Safety and Weliare
of everyone onboard. The Unit Sup€rintendent and the crew of the FSO
operauonally report to the OIM but functionally to the SES Base Mana$r whd

resides in the rcML Yangon offlce.

1.4.4 All FersoffEl

rcML encourages all emdoyees and contractors to bke an active part in the
promotion of safety and requires all safety equipment to be inspected regularly to
ensure that it is kept in a satisfactory condition' Furthermore, rcML will support the

development and improvement of such equipment, in collaboration with oher
institutions, to promote higher standards of safew within PCML.

NoE: Everlone u,o*ing onboad tlE Yebgun Platfurm and Floating Sbrage
facilities has a responsiHlity br their own sabty and for the safety of ouErs.

1,5 REFERENCES

The following controlled manuals proMde additional guidance on emergency response for

PCML operated lnsbllation, ek: 09510201002'
Notification

Initial

o9s/003/003
Rev.2, April 2m9

Incident
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6u16q1;np95/020/005 - Yangon Office

ro.r.,^,08flfl#H$eo-SQ#fittdy|d*?Uon and Recepuon Procedures (Revision 0)

;i 
* 

t{EdfrP*li;?ll,tfff"- 
Response r"ranuarror Fso (Revision 0)

rc Mlanmar (Hong Kong) Umited Page 11 of 69
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1.6 EMERGENCY DRIIIS \

Emergency drills shall be caffied out w99!!y tol!!!re lhe Yetagun Pla rm and Fso
p"rs;*i-*spoffi .o;ant;tiAqricl&Femersa;cv ;ithtTfr eEEidifriE-musr be
caifrEd-orif a[ w'wee@E CErify*indiViAuil-anifQ60FreS@nsibilities for specific emergency

situations.

Practice of the emergency response procedures helps ensure that personnel are ready b

respond to e[Ergency situations. Apprcpriate changes shall be made to the procedur€s in

this plan to ensure they remaln up to date.

095/003/oo3
Re\r. 2" Apnl 2009

RESPONSE TO EMERGENGES

The Yetagun Platbrm Emergency Response Plan gi\€s a descdptive o\€rvlew of all

dafform personnel who have an actve role to play in the response to any of the identified

emergencles. Response charts for eadl of these personnel are provided to detail the

actions necessary b each of the following emergencies:

' Hiqh level 9as/fire/explosion,
' Condensate /diesel spill,
' Riser leak,
' Vessel emergencies,

.' Hellcopteremergencies,
' seriousillness/injury/fablity,
' Man overboard,
' Radioactve material incident
' Bomb hreat,
' Toplcal storms.
' Tenorist threat

1.8 SHUTDOWN AND MAKE SAFE PROCEDURES

In all cases, on hearing the General Plaform Alarm, personnel should stop wo*, make their

work area safe and prepare to report to the muster area or b their lifeboaL Once the

situauon has been assessed and the muster is verified conect the oIM may decide to

restart cerbin equipmen! which is needed to deal with $e emerqency, e'g' sanes, cutting

equipment, etc. This will be co'ordinated through the Incident Co-ordinator'

Different equipment requlrcs widely varyilu times to shut down operations and to make the

worlglace safe, deperdlng on be task in hand, Trained personnel must still o(ercise tfieir

tudgement as to the quickest and 9fe5t method to make safe for particular circumstances,

prior to reporting to musEr'

rc Myanmar (HotE Kong) Limited PaSe 12 of 69
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PREFACE

This Emergency Management Plan has been developed to ensure that PCML reacts quickly and
effectively in the event of an emergency in its operations. The document is formulated to meet all
Company and legislative requirement and to satisry all moral obligations in the event of any such
emergency.

This document addresses the actions to be taken before, during, and after an emergensy or disaster.
The ability to contain and respond effectively to an emergency is one of the most challenging priorities
facing our operations. The Company regards all hazards and risks can be managed and mitigate, if
appropriate efforb were made. In doing so, PCML vigorously pursues efforts to deter and preempt
these risks and manage through good HSE practice

This plan was built upon previous experiences for managing risks and further elaborated as
emergency management strategies, a mechanism and management structure undertaken by the
counUy office.to mitigate all possible emergency situations. The management strategies include
implementing measures to reduce our vulnerabilities, responding rapidly and effectively to incidents or
actual emergency, and giving the highest priority to developing sufficient capabilities to mitigate and
manage the consequences.

To ensure this management strategy is implemented in a coordinated manner, this Emergency
Management Plan, hereafter refened to as the EMP, is designed to provide overall guidance to the
Emergency Management Team concerning how they would respond to an incident or emergency that
occurs in the Company jurisdictional areas. This plan outlines an organized and unified capability for a
timely, coordinated response by the Emergency Response Teams and the assistance that will be
rendered by other emergency support agencies and government authorities.

It establishes conceptual guidance for assessing and responding, notiffing appropriate service
providers and government agencies, and deploying the requisite resources to assist the emergency
management team in facilitating inter-agency coordination for mitigation and controls. Lastly, it defines
the relationships between structures under which the Company will marshal consequence
management resources (including supports from Corporate Office) to respond to an emergenqy or
crisis situation.

This document shall be revised from time to time as required to ensure that any changes in the
emergency response organisation are conectly documented and that any deficiency highlighted in
emergency situations or emergency exercise are correctly addressed, Any proposed changes are to
be submitted to the HSE Department, PCML Yangon ffice as per the revision procedure contained
in this document,

https://mail-attachment.googleusercontent.com/attachment?view=att&th=1325b5c287ed0cf8&attid=0.2&dis. .. 9lL6l2011
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ABBREVIATIONS AND ACROI{YI'IS

The abbreviations and acronyms used in this document shall have the following meaningl

Page 7

@sl020low
Rar. 2, October 2d)7

BA

CASA/AC

CEMS

CMT

DCr

EMC

EMT

ERT

FSO

IC

ICS

Ktc

MEDN'AC

MOGE

MS

NOK

OIM

OPU

FCSB

PCTI4L

PEIRONAS@MCEN

PETTS

Breathing Apparatus

Casualty Evacuation

Common Emergency Management System

Crisis Management Team

Damage Control Team

Emergency Management Centre

Emergency Management Team

Emergenry Response Team

Floating Storage & Offloading

Incident Commander

Incident Command System

Kuala Lumpur City Gntre

Medical Evacuation

Myanmar Oil & Gas Enterprise

Metering Station

Next of Kin

Oflbhore Installation Manager

Operating Unit

PETRONAS Carigali Sdn Bhd

PC Myanmar (Hong Kong) Limited

Communications Centre at PETRONAS Head Quarters,
Kuala Lumpur

PETRONAS Twin Towers

https://mail-attachment.googleusercontent.com/attachment?view=att&th=1325b5c287ed0cf8&attid=0.2&dis,., 9lL6l20tt
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PIC Person-in-Charge

Pipeline Operating CentreK)C
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Artivation

Alert

Area Command

Asdgnments

ctsB/Ac

Gold Zone

C.omrnon Emergency Management
Syshm (CEMS)

C.ontrol Zone

GLOSSARY

The implementation of emergency response capabilities,
procedures, activities, and plans in response to an
emergency or emergency declaration.

Notification that a potential emergency situation exists or
has occurred; direction for recipient to standby for possible
activation of emergency response plan,

An organization established to: 1) overcee the
management of multiple incidenE that are each being
handled by an Incident Command System organization; or
2) to oversee the management of a very large incident that
has multiple Incident Management Teams assigned to it.
Area Command has the responsibility to set overall
strategy and priorities, allocate critical resources based on
priorities, ensure that incidenb are properly managed, and
ensure that objectives are met and strategies followed.

Tasks given to resources to perform within a given
operational period, based upon tactical objectives in the
Incident Action Plan.

Casualty Evacuation. The urgent evacuation of a sick or
injured person because there is a risk of serious injury or
death if more comprehensive medical treatment is not
available quickly. A Casevac may involve special
transport arangements (ie. ad-hoc charters, air
ambulance, etc.) and will almost certainly require medical
staff to accompany the patient.

This area contains the command post and such other
support functions as are deemed necessary to control the
incident. This is also referred to as the clean zone or
support zone,

Combination of facilities, equipment, personnel,
procedures, and communications operating within a
common organizational structure with responsibility for
management of assigned resources to effectively direct
and control the response to an incident; PETRONAS ICS.

The designaUon of areas at an incident based upon safety
and the degree of hazard. Many terms are used to
describe the zones involved in a hazardous materials
incident.

https://maiFattachment.googleusercontent.com/attachment?view=att&th=1325b5c287edOcf8&attid=0.2&dis,.. 9lt6l201t
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EmeEency
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Unexpected condition resulting in fire, explosion, oil and/or
chemical spill, gas escape, serious injury or fatality,
structure damage, total evacuation, severe electrical
storm, aircraft or vehicle crash, vessel collision or sinking,
deliberate act of arson or sabotage etc., all of which
require prompt action.
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A site from which management-appointed response
personnel exercise direction and control in an emergency.

A team of personnel, trained to manage and respond to an
emergency. These are the Site Emergency Response
Team, Regional Emergency Response Team and
Corporate Emergensy Response Team,

The area immediately surrounding an incident, which
extends far enough to prevent adverce effecb from
hazardous materials releases to personnel outside the
zone. This zone is also refened to as the exclusion zone
or restricted zone,

He is normally the first percon to be contacted in case of
emergency. He is responsible, in conjunction with the
Person-In-Charge of the installation on which the
emergency occuned, for assessing the scale of the
emergency and initiating the appropriate response actions,
including, if deemed necessary, calling out the Regional
Emergency Response Team,

He shall also notify all relevant parties of the emergency.
During the emergency, the Regional Incident commander
shall normally remain in overall charge of and is
responsible for directing the Regional Emergency
Response Team, for authorising, or obtaining
authorisation for, any funds required for materials,
equipment, contract services or specialist personnel
necessary to resolve the emergency.

The IAP, which is initially prepared at the first meeting,
contains general control objectives reflecting the overall
incident strategy and specific action plans for the next
operatlonal period. When complete, the IAP will have a
number of attachments.

An organized system of roles, responsibilities, and
standard operating procedures used to manage and direct
emergency operations.

Statements of guidance and direction necessary for the
selection of appropriate strategies, and the tactical
direction of resources. Incident objectives are based on
realistic expectations of what can be accomplished when
all allocated resources have been effectively deployed.
Incident

https://maiFattachment.googleusercontent.com/attachment?view=att&th=1325b5c287ed0cf8&attid=0.2&dis. .. 9lt6l20tl
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The range or sphere of authority. The teams and agencies
have jurisdiction at an incident related to their legal
responsibilities and authority for incident mitigation.
Jurisdictional authority at an incident can be
political/geographical (e,9., site, facility, state or federal
boundary lines), or functional (e.9., police department,
home ministry, etc,). (See Multi-Jurisdiction Incident.)

With an IDD telephone line, you can make a direct
overseas call by using the international access code, With
non-IDD telephones, overseas calls must be made via a
Myanmar Telecomm Authority operator.

Offshore - Yetagun A & B Platforms, FSQ Drilling Rig,
Vessels etc.
Onshore - POC, MS, Dawei Base, Takheta Base and
Yangon ffice

An emergency that, on assessment by the PIC, cannot
immediately be brought under control with the first line
response team and available equipment onsite without
outside assistance,

Medical Evacuation. The routine evacuation ofa sick or
injured person to a location where they can receive more
appropriate rnedical treatment than is possible at the work
site. A MEDEVAC will typically involve normal transport
anangements, although timetables may be accelerated
and medical staff may accompany the patient during
travel.

An emergency which when assessed by the PIC, can
immediately be brought under control with the firstline
response team and available equipment located onsite
without any oubide assistance, However, if there is any
uncertainty regarding the scale of the emergency, it should
initially be treated as a major emergency.

Any action to contain, reduces, or eliminate the harmful
effects of a spill or release of a hazardous
substance/material,

PIC of the site/installation/drilling rig or vessel at the Ume V
of the emergency. He is the person who coordinates all
emergency response activities canied out by his own
personnel and any additional assistance from outside the
installation.
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rcML EMERGENCY MANAGEMENT PI.AN

Peronal ffiecfue Equipment

POB is used in this document to mean the number of
people at a certain location, not necessarily on a vessel or
aircraft. For example "POB at the Pipeline Operating
Centre" means the total number of people located at the
POC near Kanbauk.
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The equipment provided to shield or equipment to isolate
a person from the chemical, physical, and thermal hazards
that may be encountered at a hazardous materials
incident. Adequate personal protective equipment should
protect the respiratory s,ystem, skin, eyes, face, handg
feet, head, body, and hearing, Personal protective
equipment includes both personal protective clothing and
respiratory protection.

All personnel and major items of equipment available, or
potentially available, for assignment to incident task on
which status is maintained.

A Command and Control term that means how many
organizational elements may be directly managed by one
person, Span ofControl may vary from three to seven,
and a ratio of one-to-five repofting elements is
recommended.

That location where incident personnel and equipment are
assigned awaiUng tactical assignment.

Any person, gn,up, or organization affected by and having
a vested interest in the incident and/or the response
operation,

The general plan or direction selected to accomplish
incident objectives.

Deploying and directing resources during an incident to
accomplish the objectives designated by strategy.

Directions given by the IC that includes: the tactics
appropriate for the selected strategy, the selection and
assignment of resources, tactics implementation, and
performance monitoring for each operational period.

A group of resources with common communications and a
leader assembled for a specific mission.

The classificaUon of casualUes accoding to the severity of
their injuries in order to set priorities for treatment in a
multiple casualty situation.

A unified team, that manages an incident by establishing a
common set of incident objectives and strategies. This is

https://mail-attachment.googleusercontent.com/attachment?view=att&th=1325b5c287ed0cf8&attid=0.2&dis. .. gl16l2OtL
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accomplrsneo
gflgilifgtional authority, responsibility or accountability.

loss
The area where personnel and equipment decontamination
thO not zone support takes place. It includes control
pbdigtOrure access conidor and thus assists in reducing
dfe spread of contamination. This is also referred to as the

d56flgp.ination, contamination reduction, or limited
access zone/colnoor,
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REFERENCED DOCUMENTS

@510201W2 PCML Initial Incident Notification Guideline

095/020/006 Medical EvacuaUon and Reception Procedures

@510201W7 Media Response Procedure

@5/020/010 Guide on Retum of Remains of Deceased

WW Al.I- S 02001 rcSB Health, Safety and Environment Management System Manual

MYAlJ- S 07 003 PCSB HSEM 2.1 - Supervisory Safety Procedure Manual
Section 4: Incident Investigation & Reporting

095/009/00V032 Safe Handling of Merwry and Mercury Compound
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This Emergency Management Plan has been developed to provide guidelines to the on-duty
emergency management team, who are directly or indirectly involved, when responding to
emergencies occurring at PCML operational areas,

The document has been developed to complement the existing Site Emergency Response
Plan, which cover in detail the required response to specific emergencies. The document
provides details of the management philosophy utilised by PCML when defining the
organisation and resources used in the respons€ to an emergency and details the overall
responsibilities required to handle effectively any emergency, which may arise'

All personnel with emergency roles and responsibilities must ensure that they become familiar
with the requirements and procedures contained in this manual.

1.1 turpose

This Plan establishes procedures to manage and coordinate the mitigation and control
measures following an emergency or disaster situation. The following objectives have been
established for this plan:

' Sets forth fundamental policies, planning assumptions, a conceptofoperations, the
emergency management team responsibilities, and response and mitigation actions.

' Addresses linkages to other existing emergency management plan developed for
specific incidenb.

' Maximize the effectiveness of counter-measures through an established plan that
consists of the following phases:

Notification and mobilization phase to activate the plan
Mitigation phase to minimize impact and damages
Protect employees, contractors, and the public from injury
Minimize damage or injury to people, property, and the environment
Mitigate the effect of an incident on the commercial and business life of PCML.

' Assign responsibilities to designated EMT memben and provide guidance for
emergency support groups during prolonged periods of mitigation.

' Serues as the foundation for the development ofdetailed supplemental procedures to
complement this plan for response activities, rapidly and efficiently.

' Ensure compliance with applicable regulatory requiremenb and industry standards
for emergency management.

The plan is organized in sections for easy reference. Each major section deals with a
component of the plan beginning with goveming policies, plan activation through emergency
counter-measures and restoration of normal operations, The appendices contain information
such as forms which may be required during the emergency response process; partners
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L.2 Saope

All activities that are managed by PCML are covered by this Emergency Management Plan'
All EMT memberc are required to understand and be familiar with their duties as they pertain

to this Plan. When there is an actual emeEency or potential for an emergency, the
procedures written in this Plan will be caried out immediately.

This document covers the response of rcML to emergencies affecting Myanmar Operations,
specifically the following area operations:

' YetagunA&BPlatforms
' Pipeline Operating Centre (POC)
' Metering Station (MS)
' Floating Storage and Offloading (FSO)
' Yangon Office
' Drilling Rig

' '' 
Vessels

' Etc,

Although detailed procedures are given for the onshore emergency response teams, general
information is also provided on the total company response to the following emergency
situations.

(a) Emergencies on Platforms
(b) Emergencies on mobile drilling rigs

, {c) Emergencies involving helicopters
(d) Emergencies involving supply vessels
(e) Emergencies at onshore operating facilities

This document should be used in conjunction with the following according to the nature of the
emergency.

(a) Oil Spill ContingencY Plan
(b) Mobile drilling rig emergency procedures (contnctors)
(c) MEDEVAC / CASEVAC Procedures
(d) Accident RePofting Procedures
(e) Diving Emergency Procedures (C-ontractors)
(f) General Procedures for Simultaneous Operations.

This plan shall be used by the on-duty EMT members that are tasked to provide emergency
assistance. This plan will be reviewed annually and updated when any of the following occurs:

' Applicable regulations are introduced or revised'

https://maiFattachment.googleusercontent.com/attachment?view=att&th=1325b5c287ed0cf8&attid=0.2&dis'.. 9lL6l20Lt
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' 
Flm{rges to the configuntion of the facility.

' 
mg hazards are intloduced into or near the facility.

' 
fi;<isting hazards are eliminated.

' 
ffere 

are changes to personnel who have a role in the plan.

All chang$SHHtbe approved by rcML-EMT. The complete plan shall be distributed to all
relevant Ffties,

real
emergency.

PC Myanmar (Hong Kong) Limited Section 1
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1.3 Emergency Response Fnmework

During an emergency situation, the centre of operation is known as the Emergency
Management Centre (EMQ. All information and coordination, regarding emergency
management operations, shall flow through the EMC. The centre is staffed by the Emergency
Management Team (EMl-) and shall include one Incident Commander and members of the
appointed representatives.

Within this framework, the EMT can provide, equipment, supplies, facilities, managerial and
technical services in support of site ERT mitigaUon and control efforts. The Incident
Commander and the other team members shall be involved in providing all required supports,

Under PETRONAS Incident Command System, the HSE Department has been delegated
with primary responsibility for coordinating PCML emergency preparedness, planning,
management, and emergency assistance functions. The department also has been delegated
with responsibility for establishing emergency assistance policy. In this stewardship role, the
department has the lead in developing this plan.

t.4 As$rmptions

This Plan applies and shall be used by the emergency management team to coordinate
emergency management operations occurring at PCML operations. The plan presented here
is based on the following planning assumptions:

(a) The plan is current, having been reviewed, maintained and updated on an annual basis.
Plan training exercises have been performed,

(b) Emergency mitigation is performed in accordance with the procedures that have been set
forth within this plan and appendices.

(c) The EMT has current strategies in place and any weaknesses have been identified and
addressed.

(d) Appropriate emergency response equipment are available and accessible.
(e) The plan is to be a document that reflects a changing environment. Therefore, part of the

plan is to implement on-going practices, in order to sustain the state of readi ness.

1.5 Plan Stnrcture

This Plan utilizes the Common Emergency Management System (PETRONAS ICS) in
organizing manpower and equipment during response and recovery operations,

The plan is organized in sections for easy reference. Each Section deals with a component of
the Plan beginning with goveming policies, plan activation through restoration of normal

https://maiFattachment.googleusercontent,com/attachment?view=att&th=1325b5c287ed0cf8&attid=0.2&dis. .. 9lL6l201L
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ICS, the following
IIS*fIHltrF ersency

f,Qfiliffiion where there is no danger to life and where risk of damage to propefi and
environment is minimal. The incident is within the control of the OPU.

Tier II Major Emergency

A situation where there is danger to life and risk of damage to property and environment. The
incident is within the control of the OPU with limited external assistance.

Ter Itr Crids

Where there is potential for multiple fatalities and severe damage to property and the
environment involving neighboring sites and sunounding communities. The incident is clearly
beyond the capacity of the OPU to control and consequently requires action from PETRONAS
corporate, government or other external parties.

PC Myanmar (Hong Kong) Limited
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2.4.f Tlrpes of Emergendes

There are two broad categories of emergency sihtation:
' Operational

Socio-PoliUcal

There are twenty one recognised operational sub-categories:
l' Bomb threat (telephone and/or mail)l
2. Man overboard
3. Gas Release
4. Fire and/or explosion
5. Well blowout
5. H zS release
7. SpililPollution
B. Mercury poisoning and Uncontrollable spill
9. Pipeline/riser incident
lp. Diving incident
i1. Helicopter emergency
12. Enant vesse7aircraft
13. Vessel collision
14. Structural failure
15. Radioactive incident
16, Refugees/Pirates & Robber
17, Criminal acts
18, CASEVAC/MEDEVAC
19. Adverse weather
20. Emergency on export tanker
21. FSO mooring system failure

And five recognised Socio-political sub-categories:
1. Natural disaster
2. Civil unrest
3. Kidnap/extortion
4. Tenorism
5. War

It is important that the type of emergency is identified as early as possible, so that the
appropriate emergency response action plans can be taken.

D r r  i h a i r  h - f t  r h  ^ h ^ ' ^ ^ n a r  a i h  t r l i a a a  t : a  I a  r r i l r r
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lnfmEpgm/r.fffm€hB€iondleftfibfeSgacn of the twenty-five emergency sub-catesories
liste'd above aie as per Section 7. The actual emergency response actions to be taken will be
determined by discussion and consultation within and between the emergency response
teams at site and at the EMC.

2.5 ManagementofEfurts

The overall responsibility forthe safety ofthe site rests with the PIC. He has the authority and
responsibility to take the immediate response actions required to control any emergency;
including directly mobilising or requesting the use of necessary resources such as aircraft,
materials, etc,, if required.

At yangon office, the IC will be the overall in charge and responsible for directing key
personnel, authorising or obtaining authorisation of any funds required for materials,
equipment, contract services or specialist personnel necessary to bring the emergency under
control. It is the IC responsibility to establish contact and advise the management at rcSB
Head Office, brief them on the emergency and the actions being taken.

PC Myanmar (Hong Kong) Limited Section 2
Page 3

Page22
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The IC shall respond to all requests for assistance from the PIC without delay. It is the sole
responsibility of the PIC to identifo such requiremenb, and of the IC and EMT to implement
them. If outside assistance is required from other Agencies, such as for the use of equipment
all requesb will be channelled through the IC. Requirements should subsequently be
confirmed by fax or in writing. It will be the IC responsibility to ensure that all relevant
authorities and organisations are informed and reports subsequently prepared and submitted'

2.6 Resoure Coordination and Management

To the maximum extent possible, internal local resources at site shall be used as the first line
of suppoft for emergency recovery operations. Arrangements and working collaboration
should be made with other agencies as an additional option for resounce support after an
emergensy declaration.

Once pCML resources and capabilities are exhausted, PCSB Corporate assistance may be
provided to support operational requiremenb and priorities. Utilization can be requested from

the EMT.

Resources are acquired using the standard company procurement vehicle such as a
purchase order, blanket purchase agreement, or contract. Additionally, the IC may authorise
purchase under the emergency provision power directing completion of a specific tasks'

2.7 Emergency Preparcdness

It is PCML policy to ensure the emergency preparedness of all their emergency organisations.
Regular training of all personnel involved in Emergency Response activities shall take place

to ensure that the highest standard of emergency response preparedness exisb throughout
pCML Operations. It is mandatory for those pesonnel selected for emergency duties to
undertake the required courses in the Crisis Management and Emergency Response Training
Programme in order for them to be effective in their role.

Three (3) levels of training have been identified:

Level 1
Level 2
Level 3

https://mail-attachment.googleusercontent.com/atbchment?view=att&th=1325b5c287ed0cf8&attid=0.2&dis. .. 9l16l201t
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level 1

Emergency response training for the Worksite ERT. The training is to be taken twice a year
for each crew change or shift. The objective of the training is to provide an opportunity for the
Workite ERT as a whole to practice all elements of their response from the PIC in his
appraisal of the situation, the deployment of resources and command and control aspects, to
DCTs in intervention actions, fire fighting and casualty retrieval.

NB: This training is in addition to the rctfine musteF and drills canled out at
workite and should fullo.r apprwed senarios.

Level 2

Emergency response training for the Yangon Office EMT. The training is to be taken hvice a
year. The objective of the training is to provide Yangon ffice EMT members and Support
Team members an opportuniw to practice their respective roles in a simulated emergency
situation,

PC Myanmar (Hong Kong) Limited
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lerrel 3

Emergency response training for all levels of the Emergency Response Organisations i'e
Worksite ERT, Yangon Office EMT and Support Teams and rcSB HQ EMT and Suppott
Teams. There will be one training a year. The objective of the training is to provide an
opportunity for all levels of the PCML and PCSB emergency response organisations to work
together to deal with a major emergency.
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1.6 Plan Ournership and lilaintenane

This plan shall be reviewed annually by the Custodian. All EMT members shall be responsible
for reviewing their team responsibilities and making any recommendaUons for change. The
plan will also be updated as a result of all post-incident review processes and as a result of
information gained from plan tnining exercises.

Recommendations arising from tre annual review will be submitted to PCML management for
discussion and approval by December 1 ofeach year, Minor updates may be made by the
Custodian at any time during the year. The Custodian holds ownership to this Manual.

The proper maintenance of this Plan will be the responsibility of ALL copy holders. It will be
their responsibility to incorporate all approved revisions into their assigned copy to ensure that
the plan is maintained. All removed pages are to be properly disposed or shredded.
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Chapter 2 - Emergency Response
Secflon 5: Helicopter Emergencies

1.0 HELICOPTER EMERGENCIES

1.1 
. 

DEALING WITH A MAJOR HELICOPTER FIRE

To effectively controla crash situation with associated fire, the H.L.O. must:

MANUAL No: 14.07. '10.201 ISSUE No: 02 REVISION No.:

ISSUE DATE: 25103108 REVISION DATE: Page 2 of 3

It9m ,Atiuu..

1
Make the initial attack with the helideck foam monitors, and attempt to
suppress the major flame mass on and around the critical area (the area within
the helicopter that holds the passengers and crew).

z

Make sure that with the foam monitors still applying foam onto the airframe
and with the fires on the helideck out, the helideck crew can approach with
handlines and douse any cabin fires in order to rescue the passengers from
the wreckage.

J
Ensure that access to the aircraft is via all exposed doors and windows; entry
must be gained by using the emergency door release mechanisms.

4
Ensure that if the engines are stil l running then the H.L.O. must direct
foam/water into the engine intakes until the engine cuts out.

5
Ensure that to prevent the spread, or re-ignition of fire, it is essential that the
H.L.O. gains access to the helicopter and endeavours to close the fuel cocks
and throttles, and isolates the battery master switch.

o

Remember that all accidents will be different, however the emergency first aid
team must, depending on circumstances:

(1) dealwith the unconscious passengers

(2) then deal with the conscious injured passengers

(3) then deal with the non injured passengers

7

The response must be such that, in the event of a helicopter crash, the
emergency support team and the emergency first aid team will close up on the
helideck, so as to support the H.L.O. and the helideck crew fire team.

* The emergency support team will await the instructions of the H.L.O.

8
Remember that passengers and crew are likely to be contaminated with
aviation fuel, if so they must be removed from the immediate vicinity, and
stripped off as soon as possible.

I

Ensure that when all fire fighting and rescue tasks have been carried out, the
H.L.O. must endeavour to minimise the risk of re-ignition by directing his teams
to:

+ Cover any fuel spillages with foam.

+ Set up "hose snakes" to arrest the spread of fuel and fuel contaminated
water.

+ Search out and extinguish any fires within the airframe using COz.

* Attempt to stop all fuel leaks from the helicopter.

* Post firemen with dry powder extinguishers.



SBMPC SOLAS & E.R. Arrangements Manual

Chapter 2 - Einergency Response
Section 5: Helicopter Emergencies

YETAGUN FSO

1.2 HELICOPTER DITCHING

The helicopters servicing the FSO are provided and controlled by the Client, consequently
the emergency procedures set in motion in the event of a helicopter ditching away from the
FSO are an integral part of the Client's overall emergency procedures. However there is an
interface with the FSO.

In the event of a helicopter ditching in the sea, the two scenarios described below would
come into effect.

Heticopter Ditching in Flightfrom or to the FSO, but not in the immediate Vicinity.

The Client's emergency response is activated and controlled from their office in Yangon.
Communication is established between the Client's Emergency Control Centre (ECC), the
Yetagun platform and the FSO to facilitate possible deployment of FSO resources and to
maintain information update to the FSO, who in turn interface with the SBMPC Operations
office in KL.

Helicopter Ditching in the Vicinity of the FSO

Prior to the arrival or departure of a helicopter from the FSO, the following is to be in place,
depending on the weather conditions prevailing at the time in the vicinity of the FSO.

Preferably, the field stand-by boat will be in close support.around the FSO with the fast
zodiac ready for immediate launch. lf the stand-by boat cannot be in close support, i.e.
because there is an offload taking place, and she is secured to the export tanker or she is
deployed elsewhere in the field, then the fast zodiac should stil l be available for launch.

lf the above is not possible, then the FSO starboard lifeboat should be ready for immediate
launch.

Should the helicopter ditch, the ability to reach the crash site as quickly as possible is
essential. Once at the crash site, assistance to those on board the helicopter will entail
transferring them to the lifeboat as safely as possible without hazarding the rescuers.

Once personnel are recovered from the helicopter, they should be taken to a safe refuge as
soon as possible, which may be the stand-by boat, the FSO or the Yetagun platform.

AII personnel on the helicopter must be accounted for by reference to the flight
manifest.
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Foreword 

This document completes the document referenced BEA f-cs110711_tec01 

issued after examining the flight data recorder and both engine control units. 

This document and the photographs and technical information contained 

herein are subject to the laws relating to communication and confidentiality 

embodied in European Regulation 996 of 20 October 2010. 

The conclusions of this document are based on the work undertaken by the 

BEA (Bureau d’Enquêtes et d’Analyses pour la sécurité de l’aviation civile). 

They should not be used to prejudge the final conclusions of the safety 

investigation. 
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Glossary 

CF Compact Flash 

eVXP Enhanced Vibration eXPert 
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HUMS Health and Usage Monitoring System 

MIMs Maintenance Instruction Manuals 
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1 – EQUIPMENTS EXAMINED 

Compact Flash 
card 

 

 

Manufacturer SiliconSystems 

Part number SSD-C01GI-3100 

 
The helicopter was equipped with a Honeywell eVXP.  
The eVXP is a HUMS system but is not a flight recorder. The recorded data are 
used for maintenance purposes. These data are stored in a memory card (CF), 
inserted in a PCMCIA adapter plugged in the eVXP computer. 
 
The PCMCIA adapter, containing the CF card, was brought to the BEA by the 
HéliUnion representative on January 4th 2012. This equipment has never been 
stored in a container filled with water after the helicopter recovery. 
 
 
 
2 – WORK PERFORMED 

Both PCMCIA adapter and CF card were in good condition. 
 
The CF card was extracted from the PCMCIA adapter and presented traces of 
corrosion (see picture ref 1). 
 
A preliminary X-Ray inspection revealed that the CF card contained a single 
memory component. 
 

 
     Picture ref 1 
After opening, the board was cleaned and read out. The whole files were recovered. 
and have been sent to Honeywell for analysis and decoding purposes. 
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3 – RESULTS 

All the data were recovered from the eVXP computer and successfully decoded. 
The engineer values are issued in the Honeywell report: 

0000033416-760740 Data Review.pdf 
 
Note: time is set by user through the display unit (laptop) and is not synchronized 
with GPS. 
 
Findings: 
 
Concerning the computer itself: 

• self calibration tests were performed at 08 h 56 min 32 on July 11th, 2011 
and passed; 

• the eVXP system was operating properly, data collection stopped at 10 h 20 
min 08 on July 11th, 2011. The flight data parameters were recorded in the 
memory and are provided in an Excel file: 

HFDM_760740_2011_07_10_09_31_51.xls 
 The relevant parameters (for helicopter attitude and engines) were plotted, 

listed and compared to FDR parameters. Plots are appended to this 
document. Sensors, sample rates and filtering laws are different in the FDR 
and eVXP computers. 

 
Concerning health function (HUMS): 

• no maintenance test was recorded in the eVXP, 
• tail rotor balance data were last collected at 09 h 01 min 05 on July 11th, and 

tail rotor 1/rev levels were within MIMs, 
• main rotor balance data were last collected at 10 h 02 min 18 on July 11th, 

and main rotor 1/rev and 4/rev vibration levels were within MIMs, 
• main rotor spectrum data were last collected at 10 h 12 min 59 on July 11th, 

and main rotor 1 thru 10/rev vibration levels were within MIMs, 
• all other vibration levels were last collected at 10 h 12 min 44 on July 11th, 

and they were within MIMs. The generated file is provided in the pdf file: 
0000033416-760740 Condition Indicator Levels 7-11-11.pdf  

The Honeywell report indicates the average of each parameter computed 
during the timeframe (main rotor speed above 95%). This timeframe started 
at 09 h 02 and ended at 10 h 12 min 44.  

• two exceedances were recorded at 10 h 19 min 59 on July 11th, 2011 on: 
o Engine #1 T45, over 893.0°C for 10.8 seconds and p eak temperature 

measured at 956.00°C, 
o Engine #1 T45 (indicated), over 893.0°C for 10.5 s econds and peak 

temperature measured at 972.40°C. 
 

Concerning usage function (HUMS): 
• The last usage report was received at 11 h 03 min 35 on July 10th and is 

provided below: 
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The CF card is securely kept at the BEA laboratory. 
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Appendices 

 
Appendix 1: Plot of attitude data 
 
Appendix 2: Plot of engines data 
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APPENDIX 1: PLOT OF ATTITUDE  DATA 
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APPENDIX 2: PLOT OF ENGINES  DATA 
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Glossary 

ECU Engine Control Unit 

EEPROM Electrically-Erasable Programmable Read-Only Memory 

SSMVDR Solid State Memory Voice/Data Recorder 
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1 – EQUIPMENTS EXAMINED 

SSMVDR ECU #1 ECU #2 

 

   

Manufacturer Honeywell Thales Thales 

Part number 980-6021-066 70BML01000 70BML01000 

Serial number ARCOMBI-12023 7028 8087 

 
The aircraft was equipped with one Solid State Memory Voice/Data Recorder and 
two Electronic Control Units.  
The SSMVDR is the mandatory flight recorder on board; the ECU controls the fuel 
regulation for the engine. The ECU is not a flight recorder; the recorded data is 
used for maintenance purposes. 
 
The three computers were brought to the BEA by the French Accredited 
Representative on December 2nd 2011. They were stored in containers filled with 
water. 
 
Opening operations were performed on December 2nd 2011; they were videotaped. 
 
Read-out operations of the SSMVDR were performed on December 12th 2011. 
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2 – WORK PERFORMED 

2.1 SSMVDR 

The computer is in good condition. 
The opening and read-out operations were performed following BEA and Honeywell 
procedures.  
The double memory board is in good condition and has been placed in an oven at 
90°C for 48 hours and then at 40°C for drying. 
Electrical checks were performed on the double boards outputs and resistive values 
were compared to reference tables provided by the manufacturer. The analysis of 
the few discrepancies observed concluded that the download could be attempted. 
 

  
Board #1 

 

  
Board #2 

 
The memory boards were connected with a BEA connector to the BEA 6025 chassis 
used as a playback system. The read out was performed using the manufacturer 
download equipment RPGSE. The file containing the cockpit voice data was 
downloaded successfully, but the file containing the flight data was partial. 
The file containing the flight data was therefore downloaded using the BEA in-house 
memory reader connected to the memory board. The 9 chips containing the raw 
data were successfully read out. Each memory was read at least two times and the 
downloaded data was identical. 
A binary file, in raw bitstream format, was rebuilt. 
  
 
2.2 ECU #1 

The computer is in good condition. 
Both modules A and B were extracted from the computers. The main boards of each 
module are in good condition. The module A memory component in which the data 
is stored is not in good condition. The top cover of the ceramic package is not glued 
anymore; the bonding wires linking the lead frame pins to the silicium die are 
broken. The module B memory component seems to be in good condition. A small 
white deposit (probably glue) has been observed around the package. 
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Module A Module B 

 
The two main boards were placed in the oven at 90°C  for 48 hours and then at 40°C 
for drying. 
 
 
2.3 ECU #2 

The computer is in good condition. 
Both modules A and B were extracted from the computers. The main boards of each 
module are in good condition, except the memory components (EEPROM 
AT28HC256) in which the data is stored. The top covers of the ceramic package are 
not glued anymore; the bonding wires linking the lead frame pins to the silicium die 
are broken.  
 

  
Module A Module B 

 
The two main boards were placed in the oven at 90°C  for 48 hours and then at 40°C 
for drying. 
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3 – RESULTS 

All the data was recovered from the flight data file by reading out the memory chips. 
The flight of the event is recorded. Preliminary data were plotted and listed. 
Some parameters have not been validated yet, complementary information is 
required: 

- Collective pitch position, 
- Cyclic lateral/longitudinal positions, 
- Tail rotor pedal position, 
- Engine #1 and #2 free turbine. 

For these parameters, the validated raw data was given. 
 
The file containing the voice data was then decompressed with Playback tool 
software utility (998-3414-507) into the standard audio wave files.  
The four audio files could be identified as follow: 

- three files containing the last two hours of recording of captain (track 1), 
first officer (track 2), every one mixed with VHF communications, and a 
third channel usually called ‘flight engineer-or public address’ (no data on 
this channel for this helicopter - seems to be not connected as per design),  

- one file containing the last two hours of recordings of the Cockpit Area 
Microphone (CAM).  

 
Synchronization with the FDR was performed based on the local time (10 h 19 min) 
of the crash reported by Investigator In Charge; this allowing a preliminary 
transcription.  
 
 
No data was retrieved from the two ECU yet. 
 
 
The Investigator In Charge was provided with: 

- a copy of the video of the recorder and ECU opening, 
- a copy of the raw binary files, in Honeywell DLU format,  
- the audio files corresponding to the four tracks and a built multi-audio 

project ‘F-HJCS_SSCVR.VIP’ file, 
- a Samplitude 30 days trial version software, 
- FDR dataframe, plots and listing. 

 
All electronic boards are securely kept at the BEA. 
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Appendices 

 
Appendix 1: Plot of FDR data 
Appendix 2: CVR CAM channel / spectral view of the last 11 seconds 
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APPENDIX 1: PLOT OF FDR DATA 
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APPENDIX 2: CVR CAM CHANNEL / SPECTRAL VIEW OF THE LAST 11 
SECONDS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Spectrogram 0-6kHz - fft 2048pt – rec: 19s 
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Local Time Captain First Officer ATC, Ground, PNC Remarks, sounds 

08:12:17 Start of the recording 

10:10:56 Start of the transcription 

     

10:10:56 FSO on the left    

10:10:57  yes   

10:10:58 Ok we’ll turn a little, ok ?    

10:11:01  Yes   

10:11:01 Clear on the left    

10:11:03  Yes   

10:11:06 (*)    

10:11:17  (floats safe) autopilot 1 
and 2 off 

  

10:11:21   Yetagun FSO  

10:11:23 (finger, finger … yeah)    

10:12:07 We will take off that way    

10:12:10 We will take off that way    

10:12:13  Yes yes   

10:12:15  That way   

10:13:14  HLO Charlie Sierra   

10:13:17   Yes go ahead  

10:13:22   (*) four four one  

10:13:23 The door is open    

10:13:27  Yes   

10:15:02 The payload at take off    

10:15:05  Yes the take off is 
PC1, 10870 pounds 

  

10:15:10 Go ahead no problem    

10:15:18 And the rain is finished at 
 Yetagun 

   

10:15:21  Yes no rain   

10:15:42 We will put one two, … 
one two hundred 

   

10:15:48  Yes   

10:15:49 Yes on YETA    

10:15:51 I think so, one two 
hundred, look 

   

10:15:57  One two hundred, one 
two hundred, this is, 
euh … one two 
hundred 

  

10:16:03 Good Yes   
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Local Time Captain First Officer ATC, Ground, PNC Remarks, sounds 

10:16:06  One one six two four   

10:16:19  Ok before take off 
check 

  

10:16:21 eh    

10:16:22  Before moving landing 
light 

  

10:16:24 Off off    

10:16:25  Doors   

10:16:26 Closed no light    

10:16:27  Anti ice pitot heat, 
windshield heat  

  

10:16:29 Off Off   

10:16:30  Before take off engine 
levers 

  

10:16:32 Two in fly    

10:16:33  Fuel levers   

10:16:34 direct    

10:16:35  Engines control lights   

10:16:36 Off    

10:16:37  Caution and warning 
lights 

  

10:16:38 (* only)    

10:16:39  DECU   

10:16:41 Is good    

10:16:42  Stick trim   

10:16:43 ON    

10:16:43  Three on autopilot    

10:16:44 One two one two   

10:16:46  And parking brakes   

10:16:47 On    

10:16:48  Floats   

10:16:49 Armed    

10:16:50  Yes   

10:16:52 Ok I turn    

10:16:54 I take off and I give you 
the control 

   

10:16:56  Yes   

10:16:58 You can ask to Yetagun 
we take Off 

   

10:17:01  Foxtrott Charlie Sierra 
lifting now 
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Local Time Captain First Officer ATC, Ground, PNC Remarks, sounds 

10:17:08   (check lifting now)  

10:17:11  Green deck please 
Yetagun 

  

10:17:14   Charlie Sierra Yetagun 
helideck is cleared to 
land Sir 

 

10:17:18  Roger clear to land 
Charlie Sierra 

  

10:17:22 Ok good for you It’s clear   

10:17:24 (* Nav) … it’s better huh 
Yetagun huh 

 

Yes, yes 

  

10:17:35 (*) FSO     

10:17:37  huh FSO is four two 
nine 

  

10:17:39 Ok do    

10:17:42 Four two nine …  

do it 

Yes   

10:17:46 No no, no no    

10:17:53  What what is wrong 
with it 

  

10:17:55 (Donne) me, give me   (French) 

10:18:00 Ok Four two nine   

10:18:01 All right    

10:18:02 Finish Ok   

10:18:08 Good for you    

10:18:09  yes   

10:18:12  

Ok the deck is the net is 
ok 

Hovering now clear 
the net 

  

10:18:14  Clear the net and sixty 
nose up 

  

10:18:18 Ok I turn   GPWS: SV “be 
alert terrain inop” 

10:18:20  Temperature pressure 
normal, ninety five 
percent only 

  

10:18:23 yeah    

10:18:28 Like this huh, ok    

10:18:31  Yes ninety five percent   

10:18:35 Whoa whoa whoa  

You can move to the 
left 
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Local Time Captain First Officer ATC, Ground, PNC Remarks, sounds 

10:18:36 Yes I can    

10:18:43 Ok take off    

10:18:44  Ok   

10:18:47  fifteen   

10:18:49  Twenty   

10:18:49,7  Twenty five feet   

10:18:50    Start of the 
engine out alarm 

10:18:52 Whoa ?    

10:18:52,6 What is what, … what is 
what 

   

   Charlie Sierra  

10:18:56 (*) (*)   

     

10:19:00 End of transcription 

 
 
    SV: synthetic voice 



 
 
 
 



 
 
 
 



 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 





 





 







 
- MAIB and BEA recommend that EASA study a method for release of 

rates of which it is aware and as soon as these rates get close to 
acceptable limits or show significant evolution. 

- Consequently, MAIB recommends that the national authorities encourage 
the implementation of the procedures described in the ERP. 

 
 

 
 
 
  
 
 (Win Swe Tun) 
 Investigator- In-Charge 
 MAIB 
 
 
 
 
 
 
 

 

 




