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The Transport Safety Investigation Bureau of Singapore

The Transport Safety Investigation Bureau (TSIB) is the air, marine and ralil
accidents and incidents investigation authority in Singapore. Its mission is to
promote transport safety through the conduct of independent investigations into
the air, marine and rail accidents, and incidents.

TSIB conducts marine safety investigations in accordance with the Casualty
Investigation Code under SOLAS Regulation XI-1/6 adopted by the International
Maritime Organization (IMO) Resolution MSC 255(84).

The sol e o0bj e anarine safety ihvesilig&tibnB @s she prevention of
marine accidents and incidents. The safety investigations do not seek to apportion
blame or liability. Accordingly, TSIB reports should not be used to assign blame or
determine liability.
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SYNOPSIS

On 6 March 2018 at about 1945H (Local Time), in fine weather, the Singapore
registered container ship Maersk Honam (MH), which was carrying 7860 containers, while
en route from Singapore to Suez Canal, encountered a severe fire that started from no.3
cargo hold when the ship was in the Arabian Sea, about 900 nautical miles west of the
coast of India.

All the 27 crew responded to fight the fire by commencing boundary cooling and
subsequent release of carbon dioxide (CO2) into the cargo hold but were not successful
in extinguishing the fire. The crew sent out a distress signal and eventually abandoned
ship at about 2215H.

On 7 March 2018 at about 0130H, another ship, the ALS Ceres?, which had
responded to the distress signal, picked up a total of 23 crew from the lifeboat. Four crew
members were reported unaccounted for and declared missing. Search and Rescue
(SAR) operations of the surrounding seas were carried out. One of the surviving crew
succumbed to the injuries while en route ashore for medical treatment.

After MH was abandoned, continuous firefighting and boundary cooling was
carried out? by several assisting ships for about five days, due to smouldering (hotspots)
inside the cargo holds forward of the accommodation, to bring the raging fire under
control.

On 10 March 2018, the salvage team boarded MH for firefighting and SAR
operations, where they recovered remains of three of the four missing crew the next day.

Due to the severe fire occurrence that affected the accommodation space, no.1,
2 and 3 cargo holds, MH was unfit to proceed on voyage, and the Company arranged for
the ship to be towed to United Arab Emirates (UAE) as the port of refuge after the
smouldering of the cargo hold had subsided.

The Transport Safety Investigation Bureau classified the occurrence as a very
serious marine casualty.

1 Ship ALS Ceres established communication with Maritime Rescue Coordination G4#REE) Mumbai for

firefighting and SAR operations.

2The ships involved in firefighting and boundary cooling were Indian Coast Guas)ishipR & A E [/ 2 YLI y & Qa ¢
crafts and about 32 personnel were involved in firefighting and boundary cooling operations.
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As most of the evidence was destroyed by fire, the investigation team was not
able to conclusively determine the cause of the fire. However, there was evidence that
the integrity of SDID? in no.3 cargo had been compromised such as the chlorine-smell
smoke, the irritating and uncomfortable feeling, including breathlessness experienced by
the crew at the onset of the event. The heat generated by spontaneous self-
decomposition of the SDID worsened, as it was carried in block stowage.

Apart from looking at the cause of the fire, the investigation also covers the
appropriateness of emergency responses of the crew, the emergency response plan and
the design of the fire containment and firefighting equipment on board the ship.

Despite the good efforts demonstrated by the crew in taking care of each other
and saving lives during the emergency, it was noted that the fire alarm was not raised at
the onset of the event causing a delay in the closure of the magnetic fire doors of the
accommodation, and non-closure of exterior ventilation vents. These had resulted in toxic
smoke entering and spreading within the accommodation areas.

The muster list did not clearly identify the roles of everyone on board, which
resulted in some of the crew waiting to be given instructions. The investigation also
revealed that the firefighting flow charts under the ship emergency response plan did not
ensure that all the ventilator flaps/ dampers on board were closed as one of the primary
firefighting actions, regardless of the location of fire.

The investigation team also noted that due to the intense heat and smoke all
ventilator flaps on the sides of No.3 cargo hold hatch covers had proven to be challenging
to close.

In addition, the investigation revealed that the secondary hazards of chemical
decomposition/ instability of SDID had not been identified in the IMDG* Code. This is
because SDID was classified under Class 9 in the IMDG Code, instead of the more
stringent Class 5.1 (oxidising substances), despite having similar chemical properties as
those in Class 5.1.

3 Sodium Dichloroisocyanurate Dihydrate (SBIider Class 9 is an active ingredient in dry bleaches, dishwashing
compounds, scouringowder detergent sanitizers, swimming pool disinfectants, water, and sewage treatment. SDID
contains a chlorine content of 56% as compared to Dichloroisocyanuric acid in which the chlorine content is 62%.
4 International Maritime Dangerous Goods.
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VIEW OF MAERSK HONAM

Figure 1
DETAILS OF SHIP
Name Maersk Honam
IMO Number 9784271
Flag Singapore
Ship type Container Carrier® - Twin Island type®
Year Built’ 31 August 2017
Owner A.P. Moller Singapore Pte. Ltd.

S Contairer carrier is a seagoing ship specifically designed, constructed, and equipped with the appropriate facilities
to carry cargo containers. These containers are stowed in cargo spaces (i.e. in cargo holds below deck) and on
hatches and cargo areas located the weather deck. A fully cellular type carries only containers withgrétles

under deck and the necessary fittings and equipment on deck.

6 The accommodation (forward) and engine room (aft) are separated from each other to maximise the cargo carrying
capacity.

"Keel laid before 1 Jan 2016
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Company?

Maersk Line A/S

Classification Society®

American Bureau of Shipping (ABS)

ISM®® RO - Document of
Compliance (DOC?)

Lloyds Register of Shipping (LR)

ISM RO*? - Safety Management ABS
Certification (SMC?3)
Gross tonnage 153,153

Length overall

353.02m (Distance from mid-accommodation to mid-

engine room casing about 172m)

See figure 2 showing Plan for MH upper deck

Breadth 53.56m
Depth 29.90m
Summer draft 16.02m

Displacement 193,377.16tonnes / 207,748 tonnes (Summer)

Height 72.85m

Main Engine(s) Hyundai-MAN B&W 8G95ME-C9.5

MCR: 54,960kW

8 Company means owner of the ship or any other organisation or person who has assumed responsibility for
2LISNI GA2Yy 2F (KS AKALXIFIYR 6K2 2y |aadzyAy3d adzOK NBaLR)
resporsibility imposed by the International Safety Management Code.

9 Also referred to as a Recognised Organisation (RO), which means an organisation that has been assessed by a flag
State and has the delegation of authority to perform statutory certificatiod aarvices on behalf of the flag State.

All statutory certificates issued by ABS on behalf of the flag State were as per the relevant conventions and valid till

30 August 2022.

10 International Safety Management System (ISM) means a structured and documented system enabling the

[ 2YLI ye G2 STFFSOGAGSte AYLI SYSyd GKS /2YLIkyeQa {FFSie |
11 DOC means a document issued to a company which compliesheitteguirements of the ISM Code.

12 Flag Administration approved RO for issuance of Safety Management Certificate.

B3 SMC means a document issued to a ship which signifies that the Company and its shipboard management operate

in accordance with the approved safety management system.
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NCR: 49,464kW

Diesel Generators Four nos. Hyundai Himsen @ 6H32/40 2850 kW
Shaft Generator One no. Siemens@3200kW

Speed 21.90kts @ N.C.R 49,464kW x 77.2rpm

Propeller One five-blade fixed right-handed propeller
Thruster** Two (Bow) + two (Stern) @ 25 tons/each

Nominal TEU 15,282TEUs?® (Total: 1000 reefer plugs)

In Hold 8d6@Gdama)x 10 t i éhigscube)xqd 6eb O
On Deck / Hatch 8660 x 11 tiers

Fire Fighting Equipment and Systems?®

Two pumps serving as combined Fire mode: 310m3/h@11 bar
Fire and General Service (G/S) G/S mode: 555m3/h@3 bar
pump
Emergency Fire Pump (One set) Capacity 72m?h
Self-Contained Compressed Air Two sets at the A-deck?® (Fire Control Station). (See
Breathing Apparatus with two figure 3 showing MH accommodation block and its
spare air cylinders?’ deck levels)

Two sets at Funnel deck (engine casing)

One set at Bosun store (forward) c/w chemical suit
Heat Resistance protective suit Two sets at A-deck (Fire Control Station)

¥ The bow and stern thrusters are placed in the throwgtt-through tunnels which open dioth sides of the ship.
There are two such tunnels at forward and aft ends of the ship. The thruster takes suction from one side and
throws it out at the other side of the ship, thus moving the ship in the opposite direction. These thrusters (bow
thruster or stern thruster) are a transversal propulsion device to make the ship more manoeuvrable.

B TEU stands for Twen@2 2 G 9 1ljdzA @ £ Sy G ' yAdG o6adGkyRINR wnQ O2yilAyS|
carrying capacity.

g KS aKALIQa GCepraedidiifiteibdtertibn ahdfiNJexirction per the relevant sections of the SOLAS
2012 AmendChapter Ik 2 as per the approved fire control plan.

" The wo spare air cylinders were located inside the Wheelhous€aird Unit Room at the upper deon the port

side.

18 Refer to figure8 showing deck layout of the forward accommodation.
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(CompleteFi r emanés s | Two sets at Funnel deck (engine casing)

Emergency Escape Breathn‘]g Five sets at A'deCk (Fil‘e Contr0| Station)

Device (EEBD) 10 sets located strategically inside Engine Room
Fixed Fire Extinguishing System Carbon Dioxide (COy) gas used as a medium for fire
for Cargo Hold extinguishing system for engine room and cargo

holds. A CO, tank capacity of 29,722kg is located
inside CO, room at the Under-deck space below the
accommodation.

The tank was having a CO; quantity of about
28,500kg (minimum required was 23,931kg for the
largest space)

Life-Saving Appliances?!®

Lifeboat (Gravity type-fully 34-person capacity i total two, located at

enclosed) Accommodation A-deck (port and starboard side).
Life rafts (with embarkation rope 20-person capacity - total four, with hydrostatic
ladder) release unit located at Accommodation A-deck (Two

port and Two starboard).

6-person capacity - total four, manual launching. Two
each located at the main deck forward and engine
casing, with one on each side of the ship.

Departure Condition (from Singapore and at the time of the occurrence)

Draft at Forward / Aft / Midship 15.09m/ 15.16m/ 15.12m
Metacentric height (GM) 3.50m
Table 1

¢ KS & K-SavgaApdliahcesSand arrangements are as per the relevant sections of the SOLAShap1st/
1l Amendment (98th) as per the approved {gavingappliances plan.
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Figure 3 - Accommodation viewed from the bow

20Bay 17 (18) 19 #way of no.3 cargo hold forward section (green box)

Bay 21 (22) 23 iway of no.3 cargo hold aft section (red box)
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1 FACTUAL INFORMATION

All times used in this report are Shi p6s Me(8Mrl) uhlesmetherwise
stated. SMT is five hours ahead of Coordinated Universal Time (UTC?).

An independent Fire Forensic Expert?> was engaged by the Company to
determine the origin and cause of the fire on board MH.

In May 2018, the investigation team, together with the Fire Forensic Expert,
boarded the MH off Dubai, UAE, for an on-site assessment of the condition.

In addition to the information gathered from an on-site assessment and that
provided by the Fire Forensic Expert, the investigation team had access to and

revi ewed the shipbdbs voyage data recorde

Company, event | ogs systerosandtstatemerdshoithe@ a |
survivors.

The investigation team also conducted phone interviews of the relevant crew
to validate some of the information that was not in the statements.

1.1 Narrative?3

According to the Master

1.1.1 On 1 March 2018 at about 2000H, MH completed its routine cargo operations
in Singapore which included discharging of 725 containers, loading of 3401
containers, and re-stowing of 27 containers. The ship departed® with a mean
draught of about 15.1m, bound for Europe via the Suez Canal, Egypt. MH
estimated time arrival (ETA) Suez Canal was on 11 March 2018.

1.1.2 In addition to cargo operations, MH had carried out a scheduled crew change.
Since more than 25% of the crew had been changed?®, the Master had planned
to carry out an abandon-ship and fire drill within 24 hours of the shipd s
departure from Singapore.

21UTC is the primary time standard by which the world regulates clocks and time.

2DrJHBurgoyne t F NIYSNBR 5a// OKSNBAYFFGSNI NEBFSNNBR (2 | a
had no objection for this appointment.

23 Combination of statements and information obtained from the Company.

25 dZNAY 3 GKS aKALIQa L#gned weleldaded and dischrdey aslperdthéldago pl2 ahd the
ship departed Singapore with 7860 boxes of containers.

25The International Convention for the Safety of Life at Sea (SOLAS) 1974, Chapegy. 19, part 3.2 Abandon

ship drill,requires that the drills of the crew shall take place within 24H of the ship leaving a port if more than 25%
of the crew have not participated in abandon ship and fire drills on board that particular ship in the previous month.

© 2020 Government of Singapore
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1.1.3 On the following day, 2 March 2018, the Master carried out accommodation
inspection which was followed by an abandon-ship drill and a table-top
exercise for accommodation fire, &% part
During the abandon-ship drill, a full mustering of the crew was carried out which
was followed by testing of lifeboat engines, launching procedures for the
lifeboats and life rafts, in addition to familiarisation and use of Life-Saving
Appliances (LSA).

1.14 During the table-top exercise for the fire drill, the Chief Mate (CM) conducted
the training and briefing as follows:

a. Duties of each crew during a fire emergency; and

b. Familiarisation with on board firefighting equipment (FFE).

115 After completion of the drills, the LSA and FFE used for demonstration were
restored to their designated locations in a satisfactory condition.

1.1.6 Due to the hectic schedule expected after crossing Suez Canal, the Master
had planned an evening of daily routine deck inspection (usually lasting about
two hours) to commence from the bow towards the stern, and for it to be
completed beforetheshipbs transi t .

1.1.7 On 6 March 2018, as usual at about 1530H, in fine weather condition®’ with
cloudy sky, the Master commenced rounds on the main deck. The Master saw
the crew were washing the accommodation deck, main deck, and cross-deck
aft of the accommodation and noted that there was no activity, maintenance,
or repair works being carried out forward of the accommodation. By about
1730H, the Master returned to the cabin after completing the deck inspection.

1.1.8 At about 1945H28, while resting inside the dayroom, the Master was alerted by
an alarm?® inside the Master6 s ¢ &dlawimg that, the Master received a
phone call from the bridge with the CM reporting of smoke detection system3©
alarm from no.3 cargo hold mid3! (located forward of the accommodation). The

2 A fire drill for cargo space (unddeck) was planned for 7 March 2018.

276 March 2020 The air and sea temperatures recorded during4l@atch was 26°C and 29°C respectively. The

/ 2YLIl yeQa RIFEGE SEOKIy3aS aeéaiSoaypwBdOz NRSR |y | @SN 3IS 27
B KALIQA LIRAAGAZ2Y [FTGAGAdZRS mncnpodpyQb [2y3TAGdzZRS ncpc pp
2 Triggered by smoke in the cargo hold

30 This system detects the atmosphere inside the cargo hold.

31 No.3 midg position of the sampling pip|-way of bay 19 and 21.
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1.19

1.1.10

1.1.11

Master took a walkie-talkie3? from the cabin (pre-set at channel 733) and started
to check the cargo bay plan (spotting list) for no.3 cargo hold with the CM. At
about 1951H, the Master instructed the CM (through the walkie-talkie) to raise
the fire alarm34.

On the way up to the bridge, the Master recalled hearing the general alarm3.
Arriving at the bridge, the Master could sense smell of chlorine®¢, but could not
see any smoke.

As per the shipd s mu s3t, im the dventsof fire on deck, the Master was to
take over the navigational watch and be in-charge of all operations. The Master
was to be assisted by the Second Mate (2M) in the conduct of radio
communications, and one Able Seafarer Deck (ASD-4) on the steering wheel.

At about 1955H, the Master duly took over the conn® from the CM and
announced on the public address (PA)3° system about the fire*® in no.3 cargo
hold and for all personnel to proceed for muster station.

%21n addition to telephone, the ship was provided with several sets of wédikiées for internal communication. To

assist communication from any locations on board the ship, booster units with relays were provided. These booster

units were supposed to be connected to the emergency source of power.
33 Indicated in themuster list¢ UHF (walkigalkie) channel 7 had been assigned for on board communication during
emergency.
34 Alarms described in the muster list were as follows:
General alarm-I G f Sl alid &4S@Sy akK2NI oflad F2tt26SR oe@
address PAannouncement.

Fire Alarn alarm bells and alarm sirens sounded continuoggigferenced as a twdone alarm- (followed by

2y S

PAannouncenent), and one long blast for a period of not less than 10 seconds at least three times. Fhe two

G2y S

and closes the magnetic fire doors within the accommodation. The alarm also gets activated if a detector of the

t

2

FEFNY A& I RAAGAY OO I f liddiDe aotRaredibyipeedsiyighe Imankiad 2 G S NJ
call points located on various parts of the shiluding a console on the bridge. Pressing this alarm activates

fire detection system gets activated and is not reset within three minutes

Abandon shigg order is given verbally by the Master or the substitute either in person or by radio.
y 0SS SAGKSNI I OGAGFGSR YlydzZtte 2N oe asStSOday3
Activating this alarm does not affect tlbosure of the magnetic fire doors in the accommodation.
BILKALIQA ONBg 1 GSNJI NBLR2NISR Sy O2dzy (i SNa@hghical anfell, bekidesi S 02 f
breathing difficulty, also caused skin and eyes irritation.

37 SOLAS 19961998 Amend/Chapter Ill/Regulation 8 and SOLAS 2017 Amendment (98th) ChapteedlB7 on
muster list and emergency duties. The muster list was provided by the Comfamnuster list had designated the
bridge as a safe area for contrabBon and safety centre in the conduct of firefighting on board the ship. The fire
control station (FCS) was the designated muster station for all the crew in a fire emergency.

35Ll'j

Bl 2yy 2F GKS aKALI NBFSNE (2 KI@Ay3a O2YYFyR 2F (KS

Ol

%9 As required by SOLAS 1974, 614, as amended, as a part of emergency alarm system for summoning crew to
Ydza 0 SNJ aidill GA2y YR (42 AYyAGAFGS GKS OGA2ya AyOfdzZRSR A
connected to the emergency sourcémower. PA system was located in the navigation bridge, while each cabin and

o2YYZ2Y

2y

iKS

AL 0Sa 6SNB FAOGGSR 6AGK || GSESLK2ySed Li
St SLK2ySas o6& LINBaaiAy3d wnQo

40 The fire alarm was not raideat this time.

© 2020 Government of Singapore
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1.1.12

1.1.13

1.1.14

1.1.15

According to the CM

MH6s stay in Singapore for all operati o

specifically involved no.3 cargo holds were:

a. At Bay?* 224

9 Discharge of 50 containers from inside the cargo hold and 11
containers from the above deck: and

1 Loading of 204 containers inside the cargo hold and 89 containers
above deck.

b. AtBay 18

1 Re-stowing of a container on the deck.

Following the standard industry and shipboard practice, before commencing
loading operations, the CM received detailed information from the agent and
cargo planner about the planned cargo loading which, amongst others,
included the guantity, weight, and stowage location of each container. The CM
also received detailed information, for the different types of containers e.g.
reefer, out of gauge (i.e. outsize), IMDG containers, etc.

The CM recalled importing the cargo information intotheshipb s car go
system for stability calculations, r ef er r ed t o“aalke Loabsear,

besides providing shipbs st abi | ity hadnoptions moaheckahe
stowage of the IMDG containers and their compliance with the Class approved
Document of Compliance** A Speci al Requirement

Dangerous Goodso.

If any IMDG containers were found to have been incorrectly planned for
stowage, i.e. in breach of the IMDG Code, the CM would inform the planners

comp L
ifLoad
al so

to re-stow or re-plan before the actual containers were loaded. During MHG s

port stay in Singapore, the Loadstar did not indicate any stowage abnormalities
or conflicts between IMDG containers planned to be loaded and those that
were on board.

41 Bay is an athwart ship block of containers associated with a hatch or hatch cover containing multiple stacks
extending longitudinally between two adjacent lashing bridges or lashing stations.
42 All containers loaded and discharged fromyl®22 were dry containers. There were no dangerous goods (as per
IMDG) or reefer containers involved at the port of Singapore.

43 Loadstar is a loading instrument, which was approved by ABS.
“4|ssued in pursuance of the requirements of Regulatiéi 119.40f the International Convention for the Safety of

Life at Sea, 1974, as amended. As per this document, MH was permitted to carry IMDG Class 5.1 under deck as well
as on the weather deck (except on deck 8 Forward and 9 Aft). IMDG Code also permits #ye c#rtMDG Class

5.1 on the weather deck and unddeck.

© 2020 Government of Singapore
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1.1.16 On the morning of 6 March 2018, the CM commenced the daily routine by
keeping a navigation watch from 0400H i 0800H. After breakfast, at about
0830H, the CM carried out a deck inspection. That morning, the CM had tasked
the crew to sweep and wash the main deck and the cross-deck area, aft of the
accommodation. The CM confirmed that there was no job assigned to the deck
crew forward of the accommodation or in the vicinity of no.3 cargo hold.

1.1.17 After completing the deck inspection, the CM returnedtothes hi p6s of f i c
routine paperwork and retired to the cabin after lunch.

1.1.18 Later in the day, the CM reported to the bridge for keeping the evening
navigation watch (1600H i 2000H). At about 1730H, the CM was relieved for
dinner by the Third Mate (3M) and returned to the bridge in about 15 minutes.
The CM was later joined by the ASD-1 who came to the bridge at about 1800H,
to perform the role of a lookout during hours of darkness (as per the s
watchkeeping schedule).

1.1.19 At about 1945H, when MH was heading 286°True (T) at about 20 knots* and
had the wind*® about four points*’ on the starboard bow at 14 knots, no.3 cargo
hold smoke alarm*® at t he T#fACent r al Al arm Managem
located on the bridge, sounded.

1.1.20 The CM acknowledged the alarm on the panel, switched on the deck lights,
and sent the ASD-1*° to the main deck to investigate. The CM then reported
the nature of this alarm to the Masterby t he s hi p @Whkiledneheephon
phone with Master, a high-level alarm for no.3 LS/ DB WBT®? starboard which
was empty, sounded. This was then followed by a smoke alarm from no.2
cargo hold.

1.1.21 Shortly after, at about 1952H, the ASD-1 reported via walkie-talkie (pre-set at
channel 7) that white-coloured fumes (also referred by some crew as smoke)
could be seen emanating from centre aft of bay 18. The ASD-1 further added
that the smoke was getting thicker. At about the same time, the CM sounded

45 Knots is a unit of speed equal to one nautical mile (1.852km) per hour

46 The relative wind force and direction eaed from the VDRThis indicated true wind of ENE at about 14 knots.
The diretion has been converted into points measured from the bow.

47 A point is about 11.25 degrees (from centreline of the ship measured from the bow). Fine on the bow, thus,
indicated bearings that are less than a point or close to the bow.

48 previously referenced ifootnote 30 and hereafter referred to as a smoke @ata

4TheASDL1 using the internal stairway o tothe main deck, could smell a chlorine like odour, but laterecalled
RAAYAaaRgaSHAGIARA ENRY GKS | dzy RNE

50No0.3 LSDB WBT, No.3 Low SideDouble Bottom Water Ballast Tank.

© 2020 Government of Singapore
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1.1.22

1.1.23

1.1.24

1.1.25

1.1.26

1.1.27

1.1.28

the general alarm®?,

Once the Master arrived on the bridge, the CM went to the muster station which
was at the fire control station (FCS). As per the muster list, in the event of a
deck fire onboard the ship, the CM would be in-c har ge of th
T e amo afdbésjdes mustering (including headcount) would oversee the
firefighting operation and prepare the crew for boundary cooling.

According to the Chief Engineer (CE)

On the morning of 6 March 2018, after breakfast at about 0745H, the CE
arrived at the Engine Control Room (ECR) and joined the morning routine
toolbox meeting conducted by the Second Engineer (2E). All the Engine Room
(ER) crew were present at the meeting.

After the meeting, the CE carried out the main engine (ME) performance check
as per established procedures, while other ER crew went about doing their
assigned tasks.

The 2E supervised some crew who had been assigned for cleaning of the sea-
chest. The Electrical Engineer (EE) was working on the electrical switch for the
emergency fire pump, while the Third Engineer-1 (3E-1) assisted by the Engine
Cadet-2 (EC-2) carried out alarm tests for all four diesel generators. There was
no work assigned to the ER crew at, or in the vicinity of no.3 cargo hold.

By about noon, the CE had completed the performance test of the ME and had
returned to the accommodation for lunch. The CE then continued working on
the analysis of the ME 6 gerformance test which was completed by the
evening. The CE then freshened up, had dinner, and returned to the cabin.

At about 1945H, while the CE was resting inside the cabin, a smoke alarm on
the CAMS repeater panel .iThe GEhmanedatElp
changed into work overalls (hereinafter referred to as boiler suit), took a walkie-
talkie (pre-set to channel 7), and went down to the muster station at the FCS.
Through the walkie-talkie, the CE overheard the CM telling the ASD-1 about
the alarm at no.3 cargo hold. The CE also subsequently heard an

announcement on t habousafireinda3 c&dohady st em

At that time, the CE did not recall encountering any smoke or any unusual
odour inside the accommodation or in the stairway.

511t could not beestablished why this alarm was raised by the CM (after being informed by thd A®D smoke

could be seen from no.3 CH), instead of the fire alarm, as instructed by the Master.

© 2020 Government of Singapore
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1.1.29 As per the muster list, in the event of a deck fire on board the ship, the CE
(assisted by the 3E-1) was to take over the watch in the ER, direct the
preparation and operations of fire pumps, and in consultation with the Master,
supervise the release of CO: for firefighting. On this day, the CE was instructed
by the Master to proceed to the FCS.

According to the 2E

1.1.30 On the morning of 6 March 2018 at about 0600H, the 2E carried out rounds
inside the ER as per the morning routine. Satisfied that all machinery was in
normal operation, the 2E returned to accommodation for breakfast.

1.131 At about 0740H, the 2E was joined by the CE in the ECR for the morning
routine toolbox meeting and allocation of jobs for the ER crew. The jobs
included securing of spares, guarantee claims, purifier maintenance, cleaning
of the sea-chest strainer, and general cleaning inside the ER. According to the
2E, there was no job assigned at, or in the vicinity of no.3 cargo hold.

1.1.32 After the meeting, the ER crew proceeded for their tasks. The 2E, being the
engineer on duty for the day, in addition to supervising the cleaning of the sea-
chest, was also assisting the Fourth Engineer (4E) who was working on the
purifier.

1.1.33 At about 1700H, the 2E transferred the ER status to Unmanned Machinery
Spaces (UMS), i.e. alarms related to machinery spaces and key equipment
such as fire alarm were available for action by the engineer on duty. The 2E
returned to the cabin after having dinner.

1.1.34 At about 1853H, when resting inside the cabin, the 2E was alerted®? by no.1
heavy fuel oil (HFO) purifier alarm. The 2E put on a boiler suit and went to the
ECR via the port side under-deck (passageway) to check on the alarm. Arriving
at the ECR, the 2E then headed to the purifier room®3 and restarted the purifier.

1.1.35 At about 1945H, while the 2E was monitoring the operation of the purifier, a
smokealarmi n t he EROGs CAMS r e pGnaetuming tptlen e | S (
ECR the 2E recalled hearing an announcement on the sh
instructing the crew to proceed for muster station.

1.1.36 As per the muster list, in the event of a deck fire on board the ship, the 2E was
to be the leader of the Back-up Team (BT) and was required to assist the ET

29y IAYSSNEQ OFloAy&d 6SNB LINPDGARSRCAMSIK Iy |fFNY SEGSyaa
53 purifier room was located at thé"4evel of the ER. To the port side of the purifier room there was a column with

alarm lights (CAMEQ release, the "dead man" alarm, oil mist alarm, fire, etc.), to the forward centre of the room

was the CAMS panel.

© 2020 Government of Singapore
14



1.1.37

1.1.38

1.1.39

1.1.40

1.1.41

1.2

121

1.2.2

1.2.3

for boundary cooling.

According to the 3E-1

On the morning of 6 March 2018 at about 0750H, the 3E-1 proceeded to the
ECR after breakfast. After attending the toolbox meeting, the 3E-1 proceeded
to the auxiliary boiler for the assigned tasks relating to a guarantee claim.

On completion of these jobs by about noon, the 3E-1 went for lunch. After
lunch, the 3E-1 carried out the routine three-monthly alarm tests which were
followed by general checks on the condition of diesel generators. Ending the
day in the evening, the 3E-1 had dinner and returned to the cabin to rest.

At about 1945H, the 3E-1 was alerted by a smoke alarm on the CAMS repeater
panel. The 3E-1 came out of the cabin and saw the ASD-1 going down the
stairway.

The 3E-1 donned a boiler suit and headed to the ECR using the central
stairway to the upper deck and down again to the additional deck. From there
to the ECR, seeing the port side passageway (normal route) to be full of white-
coloured smoke, the 3E-1 used the starboard side passageway.

As per the muster list, in the event of a deck fire on board the ship, the 3E-1
was to assist the CE. Noting that the CE was instructed by Master to proceed
to the FCS, the 3E-1 went to the ER to prepare relevant machinery (including
the ME) and equipment for firefighting operations.

The Emergency Response

The smoke alarm of no.3 cargo hold was activated at about 1945H. A few
minutes later,thes hi p 6 s ¢ e roksevan shoa blasts followed by one
prol onged bl ast omssbuhded. shi pés whi st

After handing over conn to the Master, the CM went down to the FCS to muster
the crew and prepare the ET for firefighting. Shortly after, the 2M and ASD-4
came to the bridge for their respective roles of communications and steering
as per the muster list. According to the 2M and ASD-4, when they arrived at
the bridge, they saw light smoke emanating from the forward part of the
accommodation and a strong smell of chlorine/ bleach.

At about 1955H, MH was heading about 286°T with the speed at about 20

© 2020 Government of Singapore

15

e



knots. Noting the apparent> wind about four points on the starboard bow the
Masteradj ust ed MHO6s h e todinimige the effect df smole ona r d
the accommodation.

124 The following actions were taken concurrently:
a. The CM at FCS mustering the crew and carried out a headcount®®;

b. The 2E% prepared the ME for manoeuvring and the fire pumps for
firefighting; and

c. Alldeck lights were switched on and the cargo spotting plan for no.3 cargo
hold was reviewed to establish contents in the cargo hold.

1.25 The Master instructed the CE to proceed to the FCS where the COz: release
system was located. After acknowledging, the CE instructed the 3E-1 to go to
the ER to assist the 2E in preparing the ME and machinery for firefighting.
Thereatfter, the CE instructed the 2E to return to the FCS.

1.2.6 By about 2000H, MH was heading 307°T at about 20 knots and having the
apparent wind about three to four points on the starboard bow, i.e. the wind
was still blowing from the starboard side of the ship towards the
accommodation. The Master gave 5° port helm and informed all the crew to
remain calm and to keep clear of the smoke (expecting the smoke to change
its relative direction with the change i

1.2.7 Meanwhile, at the FCS, the CM assisted by the CE mustered the crew as per
the firefighting plan:

a. Attack Team-1 (AT-1), comprising the 3M and Motorman (MM-1), was
donni ng t he sfandrbeatheng @paratisi(BA) taken from the
fire locker inside the FCS;

b. Four crew®” were sent to the emergency generator room at the engine
casing (located aft) to collect an additionals et of f i r e masetdés s u
for the second Attack Team (AT-2%8); and

54 Theapparent windis the wind experienced by an observer in motion and is the relative speed of the wind in
relation to theobserver.

55 All persons accounted for.

% The 2E was later joined by 3E.

5"The crew (4E, ASE) DG2 and DE3) reported encountering strong burning smell (like bleach and chlorine).

%8 AT-2 comprised the 4E (leader) and ASDmember)

© 2020 Government of Singapore
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c. The remaining crew®® were instructed to rig fire hoses for boundary cooling
of no.3 cargo hold from the main deck (port and starboard side).

1.2.8 The CM instructed the AT-1 to shut the natural®® ventilator flaps®? for no.3
cargo hold on the leeward side i.e. the port side, while the CM took some
crew®? to shut the natural ventilator flaps on the windward side i.e. the
starboard side (see figure 4 showing locations of the ventilator flaps at no.3
cargo hold). It was planned that on completion of these tasks, both teams
would then meet at bay 19/ 21 cross-deck to close the two exhaust ventilator
flaps for the mechanical® fan.

natural ventilator
flaps

Portside | fi .
1]
'
U
1

Exhaust fan
ventilator flap

M|

. ‘& - N
. INO. 3a HATCH ™ ',
~,ino 3A HATCH® NO_3F HATCH! | FGRWARD)

" | Exhaustfan !
ventilator flap

Starboard side &'
natural ventilator | [*

£
flaps "

il

23 22 21 19 18 17

Bay 21 (22) 23 Bay 17 (18) 19

Figure 4 - Plan view showing locations of the natural ventilator flaps and exhaust fan
ventilator flaps for no.3 cargo hold (for reference only, annotated by TSIB)

%9 The crew performinghe initial boundary cooling from the main deck comprisee MM-2, Ordinary Seaman (OS),
Foreman and Painter.

0 Natural ventilation systems refer to the process of supplyimgemoving air from the space without using
mechanical means. It refers to thiof of external air to a space from pressure differences arising from natural
forces.

61 Thenaturalventilator flaps in this case were 16 in number on each side. They were located at the side of the hatch
cover panel. Since it was above the main deck,dfesv were required to climb a few steps on a vertical ladder to
access the space (below the containers). Thd &A/Bs not shown the plan at the FCS on the location of the ventilator
flaps.

52The ASEL, ASER and OS.

63 Systems through which exchange of iaira space was carried out either by mechanical supply fans or exhaust
fans. MH no.3 cargo hold was fitted with mechanical exhaust fans.
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1.29

1.2.10

1.2.11

1.2.12

Before returning to the FCS as instructed by the CE, following the on board
emergency plan, the 2E started no.3 and no.4 diesel generators and
disconnected the shaft generator before handing over the ECR duty to the 3E-
1.

Returning to the FCS, the 2E opened the door leading to the port passageway
and encountered a fog-like condition with odourless, white-coloured smoke
(with a blue tinge) and reduced visibility of about five to 10 meters. Accordingly,
the 2E reported to the Master using the walkie-talkie.

Overhearing the conversation, the 3E-1 responded and advised the 2E over
the walkie-talkie to use the starboard passageway which was clear of smoke
at the time the 3E-1 was going to the ECR. The 2E followed the 3E-1 6 s
and did not encounter any smoke or unusual smell on the way to the FCS (see
figure 5 showing the locations of the port and starboard natural ventilator
flaps® for the passageway).

" Portside 1§ BE BR

Port side -«
passageway
natural
ventilator flap

- {1
—— INO_ 3A HATCHI®INO_ 3F HATCH

advi

\"7 Starboard side

|

|l
Starboard side
g‘ passageway
natural

> ventilator flap

» 4
AN 3

' ( ]

23 22
Bay 21 (22) 23

<+

21 19 18
Bay 17 (18) 19

Figure 5 - Plan view showing locations of the natural ventilator flaps for the
passageway as marked by the red circle (port and starboard side) annotated by TSIB

At about 2002H, upon receiving a report that smoke was getting into the
accommodation, the Master announced the activation of t h e

64 Theseflaps were open at the time of the occurrence allowing for a flow of air within the passageway.
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Stop®°0switch C (ES-C). Five minutes later, ES-B too had been activated. The
CE heard the accommodation fans stopping and informed the Master
accordingly. See figure 6 showing ES switch panel in the FCS for illustration.

Figure 6 - Emergency Stop Switch box of a sister ship

1.2.13 The Master then instructed the CE to prepare the COz fixed fire extinguishing
system for release. The CE broke the glass panel on the front cover of the pilot
valve control box and retrieved the key to open the control box f o r

Val veo. Upon opening

t he

CO:z2 release box was opened, sounded, as designed. See figure 7 showing
Control Box - Pilot Valve. The CE, in preparation for the CO:2 release, re-

affirmed the steps for release.

RELEASE BOX WITH
PILOT VALVE
FOR PILOT PRESSURE

Control box in a close condition

Control box in an open condition

Figure 7 - Control box for Pilot Valve

8 ESB stops all accommodation fans, and@&Stops fans in the cargo space and other spaces.

8 When theCQ cargo hold release box was opened, it trippednadichanical exhaust ventilator fans for all cargo
holds (at the time of incident the exhaust ventilator fans of no.3 cargo halgyn2 (i

under deck passageway.
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NHzy Y Ay 303

19

AP

t #,ean alaom indicatihg tHeo x f r

. 2 & dzy ¢



1.2.14

1.2.15

1.2.16

1.2.17

1.2.18

1.2.19

Meanwhile, the AT-1 had donned their firemand suits and BA sets, began
making their way out from the accommodationd port side to the main deck. No
sooner had the team opened the door leading to the main deck, they
encountered dense white-coloured smoke with almost zero visibility. Using
their torchlight, the team slowly made their way towards no.3 cargo hold by
feeling the surrounding structure.

By about 2005H, MH on a heading of 295°T and at about 20 knots, had the
apparent wind about four points on the starboard bow. The Master after
receiving confirmation from the 3E-1 that the ME was ready for use, informed
the CM of the intention to slow down the ship.

At about thattime,the2Mbr oadcast t he PAN BANYOOrYVHE
Channel-16, which was followed by an urgency message; Lafitude 10° 48.2'
N, Longitude 065° 49.1'E, MH is on fire and requesting all ships in the vicinity
to keep clearo.

On the port side main deck, the AT-1 reported on the walkie talkie that due to
the smoky conditions, they were unable to locate the natural ventilator flaps for
no.3 cargo hold. The 3M recalled, the team had ascended the first vertical
ladder (facing outboard) to the cross-deck, identified later as bay 23%8. The
team searched but could not locate any natural ventilator flaps on the cross-
deck, and after having walked the intense heat and smoke for about midway
across the cargo hold from the port side, the team returned to the FCS.

Once at the FCS, the MM-1 removed the face mask and reported of feeling
breathlessness, with skin and eye irritation. Leaving the MM-1 at the FCS, the
3M went to the starboard side main deck and reported to the CM in person
about the issue with the port side natural ventilator flaps.

At about 2010H, the Master called and reported to the Company as follows:
a. Fire inside no.3 cargo hold, although at that time only smoke was visible;
b. All crew had been mustered and accounted for;

c. Shipps heading was bei ng miomideihe effecuas
smoke on the crew; and

d. Ma st éenterdiien to release CO: fixed fire extinguishing system into the
cargo hold.

67¢t ! b

i gnal

tis!the ;ternational urgency signal that is used as agoefo a VHF transmission when the safety of a

person or the ship is in serious jeopardy, though no immediate danger exists, but could escalate into a mayday

situation.

%8 This was the crosseckimmediatelyforward of the accommodation.
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1.2.20

1.2.21

1.2.22

1.2.23

1.2.24

1.2.25

On the starboard side main deck, the ET comprised the CM and some team
members completed closing all the 16 natural ventilator flaps for no.3 cargo
hold. The team then ascended the ladder to bay 19/ 21 cross-deck to close the
exhaust fan ventilator flaps. They were joined later by the 3M who reported
that due to smoke and heat, the AT-1 team could not locate and close the
natural ventilator flaps on the port side. The CM then informed the Master that
the port side natural ventilator flaps could not be closed due to thick smoke.

The Master noting MH&8s headi n g, speedabdut 12 Kh@sAaid the
apparent wind about five points on the starboard side, reduced®® the speed to
ASI ow Anithetkechéeim™®fiHard to TRer tMast er 0 %0
reduce and direct the smoke effect away from the port side main deck.

At bay 19/ 21 cross-deck, both the ET and 3M began closing the exhaust
ventilator flaps for no.3 cargo hold. There, the team reported that the area was
less smoky, and they could feel intense heat coming from the hatch cover.
While they were closing the flaps, their working area was suddenly engulfed in
thick dense smoke. The team retreated to the FCS, reporting about the strong
toxic smell (like chlorine) and complaining about the breathlessness with itchy
burning sensation.

Once at the FCS, the CM again updated Master on the status of no.3 cargo
hold ventilator flaps, i.e.:

a. 16 natural ventilator flaps for the cargo hold on the starboard side hatch
cover were closed,;

b. One exhaust ventilator flap at cross-deck 19/ 21 was closed; and

c. 16 natural ventilator flaps for the cargo hold on the port side hatch cover
remained open.

The Master iterated to the CM that all ventilator flaps at no.3 cargo hold must
be closed before the CO2 being released.

The CM and 3M discussed and agreed for the latter to close the port side
natural ventilator flaps. However, due to MM-1 been affected by the smoke,
the 3M decided to do it alone and later to be assisted by the 4E’* (a member
of the AT-272).

VDR dataconfirmi® (G KS aKALIQ&a &aLISSR (2 adl NI NBRdzOAY3 | yR
The helm orders were being adjusted accordingly to reduce the smoke effect on the accommodation space.

" The 4E wai the process ofionning hisA NB Y yQa &dzAd FyR . ! aSao

2The AF2 comprised the 4E and ASDOne crew member alleged that the ASefused to wear the BA set, but

0KS

nt el

contrary to the allegation, the ASBwas asked to pass the BA Set to the 2E, so the latter could use it to go to the

CQroom.
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1.2.26 The CM also instructed the crew doing boundary cooling at the port side main
deck to provide a water curtain for aiding the 3M, and later the 4E, to minimise
the effects of heat and smoke. Although the 3M reported a slight improvement
in the visibility, the area near the port side natural ventilator flaps was still
inaccessible due to the intense heat and huge amount of smoke. Unable to
close the natural ventilator flaps at the side of the hatch cover, the 3M walked
further forward and ascended the second vertical ladder leading to the cross-
deck, identified later as bay 19/ 21. The 3M located and successfully closed
the no.3 cargo hold exhaust ventilator flap at the port side cross-deck. (See
figure 8 - showing AT-1 6 s t rlaeatirkg thé port side flaps).

Port side

" 3Mand 4E's

*— track at the port

side main and
cross-deck

_| Port side vent
flaps not close
due to heavy
smoke and
intense heat

3M and MM1’s
track at the
cross-deck in
front of the

Accommodation

Starboard side
vent flaps
closed by CM
| and his team
(2 ASD and
0s)

Starboard side

Figure 8-AT-16s track for closing the vent

1.2.27 The 3M descended the vertical ladder to the main deck and was met by the 4E
who had arrived from the FCS. Together, they walked further forward to the
cross-deck at bay 11/13 and successfully closed the exhaust ventilator flaps
for no.2 cargo hold. After closing these ventilator flaps, the 3M informed the 4E
of t he need BAmttle ta be ehar®yed defore proceeding further.
However,thedEpr ef erred waiting for the 3M&6s r
ship, which was less smoky while the 3M returned to the FCS alone.

1.2.28 At the FCS, while organising boundary cooling for no.3 cargo hold from the
main deck, the CM received the report from the 3M and updated the Master
as follows:

a. Four exhaust ventilator flaps at 11/ 13 and 19/ 21 cross-deck closed: and

b. 16 numbers of natural ventilator flaps on the port side hatch cover were

© 2020 Government of Singapore
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still open.

1.2.29 Assessing that there was no sign of reduction of smoke, the Master expressed
the decision to release CO: into no.3 cargo hold, for the safety of the ship and
its crew. The Master also instructed the CM to send some crew’? for boundary
cooling from the bridge wing, see figure 9 showing view from the port side
bridge wing (Source: Company).

Jet stream
of water

Smoke emanating from no.3 cargo | Jet stream of water from the bridge
hold wing towards no.3 cargo hold

Figure 9 - View from the port side bridge wing

1.2.30 After instructing the remaining crew’® to continue with boundary cooling of
containers, hatch covers and coaming at no.3 cargo hold from the port and
starboard main deck, the CM donned the BA set and joined the 3M to rig
additional hoses s @ortsideAtd aicatimecbouddBr coalirggc k
from a higher point.

1.2.31 By about 2015H,aboMBE@S ard speetialbogt 11 knots, the
Master noted the volume of smoke appeared to have increased and was now
blowing towards the starboard side. The Master gave a port helm and steered
on a heading of 165°T to again attempted to minimise the effects of the smoke.
A headcount confirmed that all persons were accounted for (including the 4E
who by then had gone to the forecastle deck). The Master instructed the CE to
release CO2 into no.3 cargo hold.

1.2.32 The CE assisted by the 2E, EE and EC-2, following the CO:2 release

73 Eight crew members were sent and assigned to commence boundary cooling from bridge wing. The team
comprised theThird Enginee 3E2), DG1, DG2, DC3, ECL, EEC3, CCK an8econd CookR(CH.

74 Eight crew members were assigned to continue boundary cooling from the main deck comprising theN{\{A

2, ASBL, ASEB, ASP4, OS, Foreman and Painter.
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sequence’® began opening pilot valve, followed by no.3 cargo hold valve and
then the main valve, which released’® the CO:2 from the fixed fire extinguishing
system into no.3 cargo hold.

1.2.33 The CE reported the initial gauge reading for the CO2 tank was about 28,500kg
(about 28.5tons). As per the discharge table plan, a fully filled cargo hold?”
would require about 6,000kg of CO2. The CE stopped the release when the
gauge indicated’® 22,500kg of CO2 remaining in the tank. (see figure 10).

H # <l )
Aot ;118 HR A0 US
(o200 V. s
POWER ALIVE POVE/ER XZIVE
(AN2ES) (NeEs)
Before the release of CO; After the release of CO;

Figure 107 Photos of CO, gauge before and after the discharge

1.2.34 The CE then sent the 2E donned with a BA set to the CO2 room (one deck
below the upper deck) to verify the gauge reading at the CO: tank. The 2E
returned moments later stating that the CO2 room could not be accessed as
the whole upper deck was full of thick white smoke.

1.2.35 At about 2021H, while directing the boundary cooling from the bridge wing, the
Master noticed an increase in the smoke (with an orange glow) from no.3 cargo
hold. The Master continued adjusting the ship6 s cour se géan d
combination of increase/ decrease) to minimise the effect of smoke on the
accommodation and to see whether it would be clear to get to the lifeboats.

1.2.36 By about 2025H, MHO6 sspdeeabout It gnotd’bwiti\tiie a n d
apparent wind about five points on the port bow. The Master informed the
Company that partial CO2 had been released into no.3 cargo hold. Though
uncertain, the Master indicated to the Company that IMDG containers inside
no.3 cargo hold might have caused the fire.

S Instructions posted on the inside cover of G€lease box.

8|t was reported that the first Celease at about 2023H.

"MH no.3 cargo hold was full of containers.

8 Photos were taken by the crew of MH as evidence at the time of release.

® According to the Master the speed was increased when the smoke started to circulate around the accommodation.
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1.2.37 As time progressed, the deck crew who were tasked to carry out boundary
cooling from the Main, A and B decks, were continuously shooting copious
amounts of seawater towards the containers and hatch covers at bay 23. The
teams indicated that they could feel intense heat and smoke from no.3 cargo
hold, but no flames were sighted.

1.2.38 At about 2030H, MH maintaining a heading of 164°T and doing about 15 knots,
the Master noted that the smoke was blowing over to the starboard side. The
2M who was on the bridge assisting in navigation was continuously monitoring
and responding to VHF communication with other ships/ stations in the vicinity.

1.2.39 By about 2035H, the Master noting that the CO2 had not had the desired effect,
announced for all the crew to muster on the bridge, while continuously assuring
the crew not to panic. The Master also called the 4E at the forward station to
return to the bridge but did not receive any reply from 4E.

A

1.2.40 The 3E-1 over hearing the Masteros cal rel
talkie to 4E (in local Bisaya dialect). The 4E responded that the main deck was
full of smoke and that the passageway door at the forecastle store was
padlocked®. As per the shipbés fire plathat t he
contained chemical protective clothing and a BA set with spare bottles. The
Master then instructed the 4E through the 3E-1, to seek shelter from smoke
and heat.

1.2.41 At about 2045H, i.e. one hour from the time the first alarm sounded, the Master
carried out another headcount8! (before releasing CO:2 for the second time)
and instructed all the crew to muster®? on the bridge.

1.2.42 On arriving at the bridge, the CM saw that most of the crew were already
mustered and reported to the Master that they were not able to do anything
more on deck. From the bridge, a thick plume of smoke was sighted but there
was still no sight of fire. The CM recalled that on the way up to the bridge, the

8 The forecastle store was padlocked from the outside at the time of the incident. The padlock had a batterfly
arrangement which could allow a person inside the forecastle store to exit by opening the buttetflirhis
arrangement was reportedly due ® S OdzNA & NBIF az2ya a4 (KS &aKA-lidRareasidl yaAi i
piracy. The 4E recalled asking the13t6 come forward via the undeteck passage to open the butterdhyt. It was

made known to the investigators that before abandoningpsthe 3E1 attempted to reach the forecastle using the

main deck passage to help the 4E but could not do so, due to smoke. According to the 4E the remaining air in the BA
bottle was about 50 bars and that the air was insufficient to go aft. Shortly tfaethe BA bottle ran out of air, the

n9 NBY2@0SR (GKS .! &aSi FyR FTANBYlIyYyQa adaAi> R2yySR (KS
starboard side near the life raft) and waited there.

81 All personnel had been accounted for, including #eat the forecastle deck.

82 The 2M made an announcement on the PA system. According the Master, this was done with the intention to
ensure that the crew on board were at a relatively safer location at that time.
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1.2.43

1.2.44

1.2.45

1.2.46

1.2.47

1.2.48

central stairway was clear of smoke®3. The 3M arrived a few minutes later at
the bridge for the headcount and saw thick smoke entering the bridge from the
wing door on the windward side (with a smell of burnt paint thinner).

At the ECR, the 3E-1 reported to the CE that several alarms® had sounded
from the CAMS. The 3E-1 was instructed by the CE to acknowledge the alarms
and change the setting on the APower
diesel generators, which automatically started the two additional standby
diesel generators. At about 2052H, the 3E-1 reported on the walkie-talkie that
the ER water mist sprinkler system had auto-activated.

After acknowledging the alarms, the 3E-1 opened the ECR door to inspect the
diesel generator room and saw the ER space filled with smoke. The 3E-1
reported the condition to the CE (adding that ECR was also filling up with
smoke) and was subsequently told by Master to come to the bridge.

The 3E-1 left the ECR via the port side door to the workshop, then up to the
duty lounge area and onto the aft upper deck. Arriving at this location, the 3E-
1 saw a smoke-like fog with a smell of burning plastic which had covered the
deck area forward of the engine casing towards the forward superstructure.
The 3E-1 also noticed that the skylight for the ER was open and proceeded to
close it.

While closing the skylight, the 3E-1 was joined and assisted by the MM-1 and
Ordinary Seaman (OS) who had retreated aft due to the smoke. After the
skylight was closed, the 3E-1 reported to the Master and was again instructed
to come to the bridge.

En route to the bridge by the port side main deck, the trio used a fire hose to
provide a water curtain to shield themselves from smoke and heat. However,
when they reached no.4 cargo hold (just behind the accommodation block),
they were forced to retreat to the engine casing after suffering breathlessness.
They reported this to the Master.

At about 2055H, assessing the options, the Master instructed the 2M to send
the distress alert (which was activated®® soon after). The Master again referred
to the IMDG spotting plan, this time with the CM, and discussed the possibility

83 A possible indication that the magnefice doors were closed by now.

84 At about 2045H, the following alarms were noteéh particular, ER fire alarm & others, Cargo Hold Exhaust fail,

Local Fire Fighting System (L.F.F.S) water release (N0.3&4), etc.

85Using distress button on digital selegticalling (DSC), which is a standard for sendinglgfiaed digital messages
via the mediurafrequency (MF), higfrequency (HF) and vetyigh-frequency (VHF) maritime radio systems and the
InmarsatC. The distress signal was received by ALS at abou2110
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1.2.49

1.2.50

1.2.51

1.2.52

of IMDG container(s) inside no.3 cargo hold on fire and the follow-up response
to be made, including the full discharge of COz: inside the cargo hold. The
Master then instructed the CM to update the Company.

At about 2100H, MH's heading was 162°T at about 15 knots and the apparent
wind was about five points on the port bow. The Master ascertained that all the
crew were accounted for by another headcount (see figure 11) and after
discussion with the officers, instructed the CE to carry out a full release of CO2
inside no.3 cargo hold.

On bridge and bridge wing - On forecastie

On main deck near engine casing - Master and 22 crew deck - 4E
3E-1, OS and MM-1
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Figure 11 - Location of all the crew before the second CO- release

At about 2110H, the CE sent the 2E and EE down from the bridge to the FCS
to carry out the full release of CO2. On arrival at the FCS, the 2E and EE, lined
up the valves as per the release sequence, and carried out the full release of
COz2 into no.3 cargo hold. Confirming that the remaining quantity of CO2 was
reducing and on completion of the release until the tank was empty, the 2E
and EE returned to the bridge.

Following the complete discharge of CO:2 into no.3 cargo hold, witness
accounts confirmed that several loud explosions were heard which was
followed by large plumes of smoke rising from no.3 cargo hold, engulfing the
forward part of the accommodation, up till the bridge wings (port and
starboard). The Master called the crew doing boundary cooling from the bridge
wings to leave their fire hoses behind and go inside the bridge for shelter.

The CM who had just completed updating the Company, saw very thick smoke
entering the bridge as it followed the crew through the open bridge side door.
At the same time, smoke could also be seen entering the bridge from the
deckhead vents. Soon the entire bridge was filled-up with smoke and the crew
began coughing, some feeling breathless. The crew got into a panic® state

86 As heard from the VDR audio.
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1.2.53

1.2.54

1.2.55

1.3

13.1

Group 1
1.3.2

133

134

and scrambled down from the bridge using the central stairway.

At this time, the Master and 2M were left on the bridge with the ASD-4 on the
steering wheel. Taking over the helm, the Master instructed the ASD-4 to go

down from the bridge. The Master stoppedthes hi pds engi nes

for abandoning ship®’.

At about 2120H, various alarm from the CAMS sounded. The Master noted

t hat MHO6s headi ng adixoknots arl h&viAgltheasmokea b o u t

blowing towards the port side, looked around and after confirming that there
were no crew on the bridge, activated the ES-A® and evacuated the bridge
soon after.

The activation of the ES-A caused the ship to black-out and resulted in the
emergency generator to come on-line automatically.

Evacuation

After the bridge was vacated, the investigators noted that the panicked crew
found themselves separated, dispersed and divided into four main groups®®.

After activating the ES-A and seeing nobody else at the bridge, the Master and
the 2M left the bridge. But once at the central stairways, the Master, looked
behind but did not see the 2M, headed towardst h e Ma dficesat thesH-
deck (one deck below the bridge). At the H deck alleyway, the Master met the
CE, 2E, Deck Cadet-3 (DC-3), ASD-2, ASD-3, and Chief Cook (CCK). With the
assistance of the crew, the Master collected the s hi p6s docu
passports, and mobile phonef r om t he Master és of fi

This group, (seven persons) used the central stairway, planned to make their
way down from the H-deck to the upper deck, then to the passageway towards
the engine casing. On the way down, the group encountered thick smoke at
the C-deck, triggering continuous coughing and breathlessness amongst them.
The group was forced to return to the E-deck where the smoke was lighter,
and they took shelter in one of the cabins® on the port side.

At about 2144H, the Master using the mobile phone managed to call the

8 There was no announcement made on the PA system or radio for abandon ship.

8 Emergency Stop switch when activated, among others, stops the ER fans, and is the emergency stop for all fuel

pumps, purifiers, coolers, etc.
8 Not listed in any order.

VLG glFad NBLR2NILISR GKF{G DNRdzLI m (G221 aKStGSNIAYy OFoAy
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Company to report of their situation on board the ship. The other members of
the group called the remaining crew on walkie-talkie channel 7 and other
working channels but received no response. Noting the radio silence, the
Master feared that the only survivors left on board were in their group.

1.35 While the group®! was assessing and discussing their options, they heard
crackling and buckling sounds outside. Looking out from the cabin window, the
group saw orange-coloured light glowing with embers falling to the sea. At that
time, the deck lights were still operational, and the Master conveyed to the
group of the intention to abandon ship.

1.3.6 The group then made their way across to the starboard alleyway and opened
the accommodation door leading outside. Although encountering thick dense
smoke, the group forced their way and reached the starboard lifeboat on the
B-deck where they saw the Foreman lying unconscious.

1.3.7 At about 2215H, the group carried the Foreman and boarded the starboard
lifeboat (now comprising eight persons). The lifeboat was lowered to water
level and once waterborne was cast off from the ship. The Master steered the
lifeboat away but stayed in close vicinity of the ship to look out for other crew
who could still be on MH6 main deck.

1.3.8 The Master then saw and steered the lifeboat towards the life raft floating close
onthes hi pds st ar b o dheehgieaasing). Ehereaften, thaMaster
successfully retrieved 15 crew (14 from the life raft on the starboard side and
the Painter from the sea on the port side). Finding no other crew in the vicinity,
the Master steered the lifeboat towards the first ship to arrive on the scene,
identified as ALS Ceres (ALS).

1.3.9 On 7 March 2018, at about 0130H, out of the total of 27 crew members of MH,
23 crew were taken on board ALS, while four others were reported missing®.
Of the 23 survivors, one crew member (Painter) later succumbed to injuries,
while on the way for shore medical treatment.

Group 2

1.3.10 When the bridge filled-up with smoke, the CM and some crew ran down the
central stairway to the FCS. Arriving at the entrance to the FCS, the CM noticed
that some crew were already waiting along the alleyway.

9lvarying witness accounts mentioned the fear of the warase scenario, seeing some crew coughing and slumped,
breaking down while waiting for orders and them possibly being the only survivors.
92 Missing were 32, EG1, EC3 and 2CK.
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1.3.11

1.3.12

1.3.13

1.3.14

1.3.15

1.3.16

1.3.17

1.3.18

This group (10 persons) comprising the CM, 3M, EE, DC-1, DC-2, EC-2, MM-
2, Painter, ASD-1 and ASD-4made their way t o (located
on the port side of the same deck) to take shelter from the smoke and to assess
their options. The CM called the Master on walkie-talkie channel 7 and other
working channels but received no response.

Due to presence of thick smoke inside the accommodation and surrounding
the main deck area, the group decided to go to the engine casing via the
passageway. When the group arrived at the passageway, they saw that both
passageways were full of smoke.

Braving the smoke, the group walked, crawled at cabling level, along the port
passageway to the aft mooring station. Once at this location, the CM again
called the other crew members on walkie-talkie channel 7 and other working
channels but received no response.

As the group comprised 10 crew, they planned to launch two (6-man) life raft,
located on either side of the engine casing to abandon ship. When the group
went to the starboard side, they saw that the starboard life raft was already
waterborne. On deck, they met four other crew members, i.e. three from Group
4 (the 3E-1, MM-1, and OS) and one from Group 3 (the 2M who was injured).

The CM further divided the crew (now 14 in number) into two teams. The first
team was tasked to lower the starboard side embarkation ladder to the life raft,
while the second team was tasked to launch the port side life raft and lower
the embarkation ladder.

The second team went to the port side and lowered the embarkation ladder to
the water level. On completion, the team proceeded to the life raft location but
discovered that the life raft area was covered with smoke. The team decided
to wait for the smoke to clear and while waiting, the MM-2 recalled seeing the
Painter with a lifebuoy (around the waist), hurriedly climbing down the ladder.

While waiting, the team heard sound of lifeboat engine on the starboard side.
The team hurried to the side railing and saw a lifeboat approaching towards

A

their ship. The team shouted and called for the lifeb o at 6 s ,awhile & the |

same time directing the boat towards the life raft on the starboard quarter.
Seeing that the lifeboat was heading towards the stern, the team on the port
side joined the rest of the crew at the starboard side life raft embarkation area.

The lifeboat was tied alongside the life raft (attached to the bottom rung of the
ladder) to facilitate the crew to board the lifeboat. In all, 15 crew boarded the
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Group 3
1.3.19

1.3.20

1.3.21

1.3.22

1.3.23

lifeboat with 14%3 crew from the starboard life raft while the Painter was
retrieved from the sea at the port side.

After the ES-A was activated, the 2M and Master left the bridge®. When they
were in the central stairways, the 2M returned to the bridge to collect the
portable GMDSS equipment (radio, SART®®, and EPIRB®) that had been kept
aside earlier for fast retrieval. Returning to the bridge, the 2M recalled that the
central stairways space was fast filling up with smoke.

After collecting the equipment, the 2M tried, but could not exit via the central
stairway, as the smoke had filled up to the bridge deck level. The 2M
abandoned his plan through the central stairways, entered the converter room
(located inside the bridge) and discovered that the EC-1 and Foreman were
taking shelter from the smoke. The 2M then called the 3E-1 by walkie-talkie
channel 7 and was advised to use the starboard side main deck to the engine
casing which was less smoky.

The group (three persons) made their way outside the accommodation, via the
starboard side external stairways, down from the bridge to the main deck.
However, when they reached the D-deck, they encountered thick smoke that
caused them to separate. The 2M recalled falling on deck and losing
consciousness momentarily.

Shortly after, regaining consciousness, the 2M not knowing the whereabout of
the Foreman or EC-1, slowly descended to the main deck. Arrived at the main
deck, the 2M threw two lifebuoys into the sea, as a precautionary measure in
case there was a need to jump overboard. The 2M recalled seeing the coaming
lights were still on. With much effort, the 2M staggered to the engine casing
and met the 3E-1 before collapsing again. After regaining consciousness, the
2M, with the assistance of the 3M and DC-1 (from group 2), climbed down the
embarkation ladder and into the life raft.

The investigation team further learnt that the Foreman had also lost
consciousness after separating from the 2M. On regaining consciousness, the
Foreman had made it to the starboard side lifeboat at A-deck before collapsing
again. The Foreman was later discovered and rescued by group 1.

% The 4E joined this group after being called by thel 3fhich brought the number of crew from 14 to 15.
9 2M had suggested to the Master earlier to seek shelter at the aft station.

% Search and Rescue Radar Transponder.

% Emergency Position Indicating Raeacon.
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1.3.24

Group 4
1.3.25

1.3.26

1.3.27

1.3.28

1.3.29

1.3.30

The whereabouts of EC-1 could not be established after they were separated
at the D-deck.

The group (three persons) comprised the 3E-1, MM-1, and OS, retreated aft to
engine casing due to smoke. On receiving a walkie-talkie call from the 2M,
asking for the best possible route (less smoky) to the engine casing, the 3E-1
advised the 2M to use the starboard side main deck but did not receive any
acknowledgment. The 3E-1 called the Master and other crew members on
walkie-talkie channel 7 and other working channels but received no response.

The group then launched the starboard side 6-man life raft located in-way of
the engine casing. Before boarding the life raft, the group decided to collect
bottles of drinking water from the ER. The group entered the ER, donned the
EEBD obtained from the ECR, and collected bottles of drinking water before
returning to the starboard life raft. At the life raft boarding area, the group saw
the 2M staggering from forward. A few minutes later, they were joined by
members of group 2 which was led by the CM, coming from aft mooring deck.

The 3E-1 handed over the care of the injured 2M to the CM, and together with
the MM-1 and OS, went forward to the accommodation block to collect more
lifejackets for the crew. On the way forward, they heard sound of lifeboat
engine being started. They looked over the side and saw that the starboard
lifeboat was waterborne. The group shouted and directed the boat towards the
life raft at the starboard quarter, where other crew members had assembled.

The trio continued forward, climbed up to the starboard side lifeboat deck and
collected lifejackets from the storage bins. While the MM-1 and OS were
collecting the lifejackets, the 3E-1 recalled looking and shouting for any other
crew members that might have been left behind but did not receive any
response.

After collecting the lifejackets, the group called the 4E (on the walkie-talkie
channel 7), who was still at the forecastle deck, to go down to the starboard
side main deck. The group met the 4E near the vicinity of no.2 cargo hold on
the main deck, and together, they proceeded aft to the life raft boarding area.

According to the 3E-1, who was at the starboard side main deck in-way of no.2
cargo hold, smoke could be seen coming out from no.2 and no.3 cargo hold
but with no flame. However, looking up at the D-deck level of the
accommodation towards the port side (nearer to the centreline), some
containers were seen to be on fire and the flames could be seen spreading
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towards the starboard side.

1.3.31 According to the 4E, looking from the forecastle deck, thick black smoke and
flames were seen coming out from about the fifth tier between no.2 and no.3
cargo hold. Recalling further, the 4E mentioned that orange-coloured flames
with burning were seen coming out from the top of the containers. The debris
could also be seen being blown to the port side and into the sea (see figure
12 showing fire and its aftermath on board MH).

Early morning view of the port side after | View of the starboard side showing the
MH was abandoned extent of fire damage

Figure 12 - Images of fire and its aftermath onboard MH

1.4 Initial consequences®’
141 The fire on board MH resulted in, amongst others, the following:
a. Four fatalities and one crew unaccounted for®e;

b. Material damage to the ship as indicated by the post incident inspection,
(please see para 1.5.15 - figure 16 showing images of the damage);

c. Damage to cargo forward of the accommodation and the potential for
damage to cargo on other parts of MH; and

d. Potential for severe damage to the environment brought about by the fire
occurrence and its resultant firefighting efforts.

9 The ship was abandoned and subsequently towed to the United Arab Emirates (UAE). The ship returned to service
on 7 Augist 2019 after undergoing repairs.

% 3E2, EC3 and 2CK, Were assisting in the boundary cooling from the port side bridgegwiheEG1 became a

part of group 3 (together with 2M and Foreman) and the Painter became a part of group 2 (together with CM and
some crew).
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151

152

153

154

Rescue and salvage operations

By ALS®

On the evening of 6 March 2018, while the Marshall Islands-registered
container ship, ALS was on a routine voyage in the Arabian Sea, a iPAN PANO
alert with an ur ge nhaiydedD8 4832'dNglLengitude 068H i n

of ALS established radio communication on VHF channel 16 with MH and
altered t he vessel 6s course towards MH to

While en route to the location, at about 2120H, the Master of ALS received a
distress alert through MF/ HF DSC abouti Fi r e and Expl osat ono

Latitude 10A34. 4906N,. T THe Mastei of ALS estaldlighédA 4 9 .

radio communication with the Maritime Rescue Coordination Centre
(MRCC1%) Mumbai, India.

By about 2230H, ALS arrived on scene and updated MRCC Mumbai.

Subsequently, the Master of ALS updated MRCC Mumbai that on 7 March
2018 at about 0130H, 23 crew members from MH had been recovered on
board ALS and that four persons were unaccounted for. SAR operations of the
nearby sea area to look out for the four missing persons continued with the
assistance of several vessels. See figures 13 and 14 - fire on board MH.

Taken by MH crew on board ALS Taken by Edith Maersk during the day
Ceres (Source: Company) (Source: Company)

Figure 13 - Fire onboard the MH

9 ALS was the initial escene coordinator (OSC) and was later replaced by Edith Mafaskus shipsALJasrah

Gerd Maersk, Navigator Centauri, Seaspan Zambezi and Daedalus Teittadirwith SAR operation$he Indian
Coast Guard aideid the firefightingas well as SAR operations which was coordinated by MRCC Mumbai.
100MRCC Mumbaj responsible for coatinating airsea rescue in Mumbai and an extensive area of the Arabian Sea.
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155

156

1.5.7

158

Figure 14 - Aerial view of MH during the day (Source - Tradewinds)

On 7 March 2018 at about 0630H, ALS proceeded towards Colombo'%?, Sri
Lanka to disembark the 23 crew members rescued from MH after been
released on scene by Edith Maersk from OSC duties (see footnote 99).

According to the Master of ALS, all 23 crew were suffering from throat pain,
irritation to the eyes and skin due to smoke inhalation and exposure. Two of
the rescued crew displayed serious symptoms and received medical first aid
and treatment on board ALS in consultation and coordination with Medico
Cuxhaven'??, One of the two was the Painter who later passed away.

I n consul t atGompanywadwelhas that dBNH; and advice from the
Indian Coast Guard (ICG), three MH crew% were evacuated to the | C Gghip
on 8 March 2018 at about 1326H off Thiruvananthapuram, India. Thereafter,
in consultation with ALSG®GSs deCidemhforaAhSyto
proceed to Cochin instead of Colombo to disembark the remaining crew of MH
for medical care and attention.

By other assisting ships

MHO6 s f i r e SAReopeuationsanyolvingiseveral ships after MH sent out
a distress signal on 6 March. Several ships deviated from their route to assist.
Subsequently, the Company engaged SMIT Salvage BV and Ardent Global for
firefighting and salvage operations.

101ETA to Colombo on the 8 March 2018 at about midnight.
102 Medico CuxhavenThe telemedical maritime assistance service (TMAS) Germany (Medico Cuxhaven) supports
and gives advict seafarers in case of sickness, accidents, maritime emergencies, and other incidents on board that
require medical advice. The TMAS is an essential part of the health protection of seafarers.
193The Foreman, 2M and ASD
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159 On 8 March 2018, the ICG6 ship (Shoor) commenced firefighting operations.
Thereatfter, the ICG Shoor was joined by other ships engaged by the Company
for the firefighting operations. See figure 15 - firefighting operation.

Firefighting oeration by ICG Shoor Firefighting operation continued by
(Source i gCaptain) assisting ships (Source - Wolf Street)

Figure 15 - Firefighting operation

1.5.10 On 10 March 2018, with continuous firefighting and boundary cooling being
carried out by various firefighting crafts for three days, the salvage team
boarded MH, and began their search for the missing crew on board.

By salvage ships

1.5.11 On 11 March 2018, with craft from the salvage team in better control of the
firefighting and boundary cooling operations, the ICG Shoor was released from
site. On the same day, the remains!® of three crew were discovered by the
salvors while one remained unaccounted for.

1.5.12 On 12 March 2018, though the fire was under control, several smouldering
hotspots remained inside no.1, 2, and 3 cargo holds but with much reduced
smoke. The search for the missing crew continued on board°®.

1.5.13 After assessing the situation on board MH and consulting the various port
authorities in the area, the Company decided to tow MH to the port of Jebel
Ali, UAE, being the most suitable to accommodate the ship in that condition.

1.5.14 On 24 April 2018, MH arrived under tow and waited at Jebel Ali port anchorage
for the hot spots in the affected areas to be completely extinguished before the
ship could be berthed. It was further anticipated that the remaining cargo on
MH could take 4-5 weeks to be discharged.

104Remains of two of the crew were discovered on the port side bridge wing while the other crew was located below
the port side lifeboat at the Aleck. The three remains were then sent to Mumbai, India, for a positive identification.
105The Compangubsequetly informed the NOK that the missing person {BQvas likely lost at sea as a result of

the incident.
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1.5.15

Post-incident inspection photographs'®® (see figure 16)

View from sea level
showing:

Shipd starboard bow with
burnt
side and forward section of
the accommodation

damages

View from the bow facing
aft, indicating the extent of
damage at the forward
section that included:

1 Collapsed containers

T No.1, 2 and 3 cargo
hold structure and
outfitting

1 Burnt damages at the
forward of the
accommodation

Forward view from the
bridge showing the shipé s
damaged section, which
included:

Collapsed containers®’

No.1, 2 and 3 cargo
hold structures and
outfitting
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107 According to the Company, excavation of containers ateg that they were completely burnt internally, some
of them indicating signs of high energetic decomposition resulting from hot gas blowing the doors open.

© 2020 Government of Singapore

37

g K|



View of the inside of the
bridge and mess room
(swept by salvors for
access) showing burnt
equipment, fittings, and
structure

View of the inside of the
COz room (swept by
salvors for access) and the
E-deck alleyway

The boiler suit indicated
gross discolouration
(caused by bleaching) to a
near white colour from the
original pale blue.

Source T Fire Forensic
Expert

The inner lining of the
firemanbs |j ac
gross discoloration.

Source T Fire Forensic
Expert
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Photographs obtained by
the investigation team:

- Fire locker inside the
Bosun store (forward)
contains:

1 one BA set with two
spare bottles

1 one complete set of
chemical suits

- Fire suit, BA set, and
two sets of walkie-
talkies found outside
the forward store

Showing one set of walkie
talkie bearin
(annotated no.3 by TSIB)
was found at 3" level
lashing bridge forward of
the accommodation.

Additionally T Four sets of
walkie-talkies tagged?*®®
with various ranks were
discovered

 Oneinthe ECR
9 Two inside the ER; and

9 Oneinthe
accommodation

Figure 16 i Post incident inspection

1.6 Records of alarms and events

1.6.1 A screen shot of the CAMS console (see figure 17) showing the graphical
representation of some of the key alarms that occurred during the incident
indicating the onset of the smoke alarm, the release of CO2 and the blackout.

108t is possible for walkitalkies to get swapped in an emergency. A watkikie thus tagged ashfound in a location
may not imply the person was in that location.
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Figure 17 - CAMS data showing the alarms and events during the incident
(Source 1 Annotated by the Fire Forensic Expert)

1.6.2 Relevant additional alarms recorded by the CAMS during the incident are
summarised'®® in the table below:
Time Event
First activation of the smoke detection system in no.3 cargo
1945
hold
1947 No.3 LS/ DB WBT (S) high level alarm
1950 No.3 cargo hold lighting ON
1951 Earthing fault on the 220V emergency switchboard
1952 Disruption to the low voltage (220V) switchboard
2100 No.3 LS/ DB WBT (P) high level alarm
2120 ES-A - blackout
Table 2
1.7 Shipbs crew
1.7.1 The ship was manned*1® by 27 crew with two of the crew members who were

109 Source: Thé&ire Forensic Expert

110 According to the Minimum Safe Manning Document (MSMD) issued by the flag Administration, a ship is
considered to be safely manned if, when she proceeds to sea, carries not less than the number andgpatétsés

of personnel as stipulated (total:13fafers and crew).
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