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Abbreviations:

AB Able Seaman

BA Set Self-Contained Breathing Apparatus
Bos'n Boatswain

CIE Chief Engineer

C/O Chief Officer

ECR Engine Control Room
kw kilowatts

m° cubic metres

2/E Second Engineer

3/E Third Engineer

4/E Fourth Engineer
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1 SUMMARY

On the 02™ July 2014, the Tai Shan was underway from Cotonou, Benin, to Tianjin, China,
partly laden with a cargo of vehiclesloaded in the United States of America.

After passing the coast of South Africa and South of Madagascar, afire broke out in the upper
parts of the engine room.

Initially, some confusion was caused by the appearance of the fire, 5 decks down the engine
casing, at the exhaust gas boiler (economiser). However, it was later established that the fire
was primarily in the incinerator room on the 2™ deck down from the upper deck and that
burning debris had dropped through gratings, to the 5" deck.

The first fire fighting action was to provide boundary cooling on the funnel and engine room
access stairway and elevator trunking. The fire at the economiser deck (Car deck No. 7) was
extinguished and various attempts were made to access the centre of the fire at the incinerator
deck, from the engine room and also from the car decks via the entrances to the stairway on
the 2™ and 3 decks.

The vessel blacked out approximately 20 minutes after the fire detection system alarm was
triggered, due to short circuiting of electrical cables located in the access stairway trunking
between the engine room and the upper deck.

The fire fighting continued, using the emergency fire pump, driven from the emergency
generator and was eventually extinguished approximately 3 hours after it started.

The damage to the electrical cabling resulted in the main engine only being controllable from
the local manoeuvring position and communications from the bridge to the engine room being
disabled.

Consideration was given to arranging the cabling to permit communications between the
bridge, engine control room, engine local control and the steering gear. However, the main
engine monitoring and alarm system was also disabled due to the cabling damage and it was
decided to arrange for atug to tow the vessel to Durban for repairs.

***
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2 GENERAL INFORMATION

Tai Shan is a vehicles carrier registered at Nassau, Bahamas, of welded steel construction.
The accommodation was situated forward and machinery spaces were situated aft. She had
the following principal particulars:

e Officia Number : 7000612

e |IMO Number : 8513560

e Year of Build : 1986

e Length overall : 190.05 metres

e LengthBP : 180.00 metres

e Breadth : 32.26 metres

e Depth : 31.05 metres (to upper deck)
e Gross Tonnage : 48676 tonnes

e Net Tonnage : 14603 tonnes

e Cal Sign ; C6AZ2

The vessel was powered by one Sulzer 7 RTA58 main engine that developed 8840 kwW
(11850 bhp) driving a fixed bladed propeller. She had 3 main generators that developed a total
of 2925 kW.

The cargo was carried in car decks that were arranged in 13 decks, with decks 4, 6, 8 and 10
capable of being lifted.

The Tai Shan was built in Japan at Sumitomo Heavy Industries and was formerly named
Nosac Tai Shan. At the time of the incident she was owned by Caiano Shipping AS, managed
by Green Management and chartered to Hoegh Autoliners Shipping AS.

Registration, Classand Port State

25

2.6

2.7

The vessel was first registered under the Bahamas Flag in February 2014 and at the same
time, the Classification Class was changed from Nippon Kaiji Kyokai' (ClassNK) to Det
Norske Veritas (DNV). Her last Special Survey was completed on the 11" November 2011.
At the time of the incident, she complied with the all statutory and international requirements
and certification.

The Tai Shan was last subjected to a Bahamas Maritime Authority Annual Inspection at the
Port of Callao, Peru, on the 9" May 2014, where no deficiencies or observations were issued.

The vessel was also subject to Port State Control Inspections by the United States Coast
Guard at the Norfolk, Virginia, USA on the 27" May 2014. Again, no deficiencies were
noted.

! Classification Societies, sometimes referred to as Recognised Organisations (RO).

2
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After sailing from Cotonou, Benin the vessel arrived in Lomé, Togo anchorage to take
bunkers by barge on the afternoon of 20™ June 2014. Tai Shan sailed bound for Tianjin,
Peoples Republic of China at 0155 on the 21% June 2014, with a part cargo of 1204 vehicles,
previously loaded in Portsmouth, USA. The passage to China was about 10,500nm? with a
passage time of 29 days.

Crewing and Competence

29

2.10

211

Drills

212

213

The Safe Manning Document was issued by the Bahamas Maritime Authority on the 3™
February 2014 for 13 crew members, while the vessel operated with a crew of 21 crew

members.

On the 19" June 2014 at Cotonou, Benin, a planned crew change took place, involving the
Third Officer, Second Engineer, Fourth Engineer and Bos' n.

All Senior and Junior Officers were certified as per the Safe Manning Document in
accordance with the International Convention on Standards of Training, Certification and
Watchkeeping for Seafarers.

Captain Holder of a Master certificate (11/2%) which included Advanced Fire Fighting
requirement.
C/IO Holder of a Chief Mate certificate (11/2) which included Advanced Fire

Fighting requirement. Although at the time of the incident was in bed, sick.

2/0 Holder of Officer in Charge of Navigation Watch certificate (11/1) which
included Extended Fire Fighting.

3/0 Holder of Officer in Charge of Navigation Watch certificate (11/1) which
included Extended Fire Fighting.

C/IE Holder of a Chief Engineer certificate (111/2) which included Advanced Fire
Fighting requirement.

2IE Holder of a Second Engineer certificate (111/2) which included Advanced Fire
Fighting requirement.

3/E Holder of Officer in Charge of Engineer Watch certificate (111/1) which
included Extended Fire Fighting.

4/E Holder of Officer in Charge of Engineer Watch certificate (111/1) which
included Extended Fire Fighting.

The Bridge Logbook indicated that on the 24™ June 2014, the following Drills were carried
out on board the vessal:

1630 - 1722 Abandon Ship

1722 -1835 Fire Drill

Fire drills were also carried out in accordance with the vessel’s Safety Management System
Safety Procedures.

*Nautical Miles
% Relating to the “International Convention on Standards of Training, Certification and Watchkeeping
for Seafarers.

3
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Fire Drills are to be conducted on monthly intervals:

SOLAS' Chapter 111 Reg. 19—-3.2

3.2 Every crew member shall participate in at least one abandon ship drill and
one fire drill every month. The drills of the crew shall take place within 24 h 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. When a ship enters service for the first time, after modification of a
major character or when a new crew is engaged,

these drills shall be held before sailing. The Administration may accept other
arrangements that are at least equivalent for those classes of ships for which thisis
impracticable

SOLAS Chapter |1l Reg. 19-3.4
3.4 Firedrills

3.4.1 Firedrills should be planned in such a way that due consideration is given to
regular practice in the various emergencies that may occur depending on the type of
ships and the cargo.

3.4.2 Eachfiredrill shall include:

.1 reporting to stations and preparing for the duties described in the muster list
required by regulation 8;

.2 starting of a fire pump, using at least the two required jets of water to show that
the systemisin proper working order;

.3 checking of fireman'’s outfit and other personal rescue equipment;

.4 checking of relevant communication equipment;

.5 checking the operation of watertight doors, fire doors, fire dampers and main
inlets and outlets of ventilation systemsin the drill area; and
.6 checking the necessary arrangements for subsequent abandoning of the ship.

3.4.3 The equipment used during drills shall immediately be brought back to its fully
operational condition and any faults and defects discovered during the drills shall be
remedied as soon as possible.

In accordance with the Safety Management Manual, fire drills had previously been held and
recorded on the 22™ March, 23" April and 24" May 2014.

Fire Fighting Teams

215

Asthe Chief Officer was indisposed through illness, the manning of the Fire Fighting Teams
was revised with the Chief Mate leading Team 1.

Team 1 Fire Team
2/0 (leader): assisted by 3/0 and AB

Team 2 Engine Room
2/E (leader): assisted by 3/E and Oiler

* International Convention for the Safety of Life at Sea, 1974 as amended

4
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3 NARRATIVE OF EVENTS

31

3.2

3.3

All times noted in this narrative are given in the style of the standard 24 hour clock without
additional annotation and as local time in the incident area, which was UTC +3.

Although the Flag State requested the VDR data be preserved, it was not, therefore could not
be used to verify any times, or review bridge audio information.

The weather at the time of the incident on the 2™ July 2014 south of Madagascar was fair
with wind from the NNW — Force 4°, cloudy with good visibility.

Prior totheFire

34

The Waste Oil Incinerator® was used at the commencement of day work by the Fourth
Engineer (4/E) on the 2" July 2014. Entries obtained from the Oil Record Book” (ORB)
indicated that the incinerator was in used from 08:00 hours until 08:45 hours, by which time
about 50 litres (0.05m% of sludge had been incinerated. This left a remaining 400 litres
(0.4m%) in the waste oil tank for future incineration.

The entry in the Qil Record Book classified the incinerated sludge as code C, item number
12.3in Fig. 01 below.

Date Code Item Record of operations/signature of officer in charge
(letter) | (number)

02 Saver ' . B
PovA o 2.3 | OCEW avureE 1MC¢ME‘?/&1'E-‘D

ST oseo S ST oR4S

p‘:‘r’\'/(ur-l“fm & -AD 4y 2

L i 2/ Juy Saog  4E \}%{N\ |
| =

Fig. 01 Oil Record Book - incinerator entry

Code letter C: Collection, transfer and disposal of oil residues (sludge)
Item: 12.3: Refers to the method of disposal - Incinerated

5 Beaufort Force 4 = 11 — 16 knots wind strength.
6 Used to burn off and dispose of Oily Sludge collected in the Engine Room bilges.

" Required in accordance with the International Convention for the Prevention of Pollution from Ships, Annex 1
regulation 17.

5
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Fig. 02 Location of incinerator room — starboard side layout at Car Deck No:2

Fig. 03 Location of Incinerator room and Economiser — starboard side layout at Car Deck No:2
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Fig. 04 Incinerator room layout at Car Deck No 2

Incinerator Specification and Maintenance

35

3.6

The Tai Shan was fitted with Waste Qil Incinerator, Model VTH — 30 SN, manufacturer
Volcano Ltd. and is located on the starboard side of the 2™ Deck above the engine room at
frame 45. The purpose of the incinerator is to safely burn off waste oil produced on board,
such as bilge, sludge, lantern ail, cleaning oil and inflammable solids. The burning quantity
of this model of incinerator is 30 — 50 litres per hour.

The incinerator was included within the TM Master Y2 planned maintenance system; a
scheduled monthly check of the incinerator was carried out on the 14™ June 2014.

In accordance with the manual the following checks were carried out:
Check Refractory Condition

Check Diesel Oil Burner

Check Sludge Oil Burner

Lubricate all moving parts

Check and clean spark arrester

Check auto stop function of sludge pump

ok whNpE

Additionally, four monthly scheduled checks were carried out of the incinerators temperature
switches and alarm circuit.

Incinerator Alarm Activated

3.7

At 08:40 hours, the incinerator alarm activated. The 4/E went to the Engine control room to
check which alarms had been activated. As the alarm concerned related to the incinerator
room, the 4/E returned to the incinerator room, via the stairwell to shut down the incinerator.
The alarm was activated due to low level of the waste oil tank. He subsequently carried on
with his duties in the Engine Room, which included pumping out the engine room bilges and
would investigate the alarm abnormalities later. This can be verified by the Oil Record Book
which indicates the fact that 1.2m> of bilge water was transferred from the engine room bilges
to the bilge tank. The bilge tank now contained 5.8m® and the operation was completed by
08:57 hours.

(o Juer |

SVt | M) 12 1.2 w” Bues > RO VF Bl c
- 14 START o850 / ons )
- Y2 o osrer w PETXNED 5 |
i ;éﬁ_/juﬂ*{/ﬂb; ; < @

Fig. 05 Oil Record Book — Bilge water transfer.

7
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38 The unit had the capability to burn waste oil collected in residue tanks and transferred to the
waste oil tank in the incinerator compartment. It also had the capability to burn solids in
limited quantities. Records indicated that the last solid waste burning was on the 21% April
2014, when 0.5 m® of Category C garbage was incinerated. Category C waste was described
in the Garbage Record Book® as domestic wastes (e.g. paper products, rags, glass, metal,
bottles, and crockery).

39 The waste oil tank capacity was 0.5 m® (500 litres). It was filled using a sludge pump located
in the Engine Room on the bottom plates. The pump which was started manualy and
automatically stopped at alevel equating to approximately 450 litres.

3.10 When the incinerator was used to burn the sudge, the level would drop until it reached alow
level of approximately 50 litres at which time, the incinerator would stop.

311 After the fire, and with no further entries regarding the incinerator tank, the retained quantity
in the Incinerator tank was recorded as empty (0 m°).

Fig. 06 Oil Record Book —5" July 2014
Incinerator Operation

3.12 The incinerator forced draft fan duct, between the fan and the casing, was split into two paths.
The upper path was for providing cooling air to the exhaust and outside of the furnace on the
exhaust side of the incinerator. The lower path was for combustion air, ducted to the burner
section. The manua on board provided default settings for the 5-step flap control. The
advised setting was 100 % open for the exhaust flap and 50 - 80% open for the combustion
flap. The exhaust cooling flap was found completely out of the graduated plate provided for
setting, but the flap position would have been approximately 50% open. The combustion air
flap was 80% open.

Fig. 07 Air Damper Control & Fire damaged damper

8 Required in accordance with the International Convention for the Prevention of Pollution from Ships, Annex V
regulation 10.

8
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The 4/E, finding the incinerator had stopped, due to the low Waste Qil tank level alarm
having activated, went straight from the engine control room to the incinerator room, which
would have taken approximately a minute. He then shut down the incinerator and continued
with his duties and to investigate the incinerator abnormality later.

He reported that he had switched the control selector from the “Waste Oil Self” mode, to
“post purge “ for 20 seconds’ and then switched it off. The manual indicates that the post
purge should be operated for 20 minutes. The 4/E noted at the time the exhaust temperature
was approximately 200° Celsius.

Fig. 08 Burner Switch Control Position

Fig. 09 Instruction — Burner Switch Control

Thereafter the 4/E closed the following valves, as per drawing (Fig 10) Waste oil filter valve,
atomising air inlet valve (14), Waste ail circulation valve / Return to tank (17), diesel to pilot
burner (23) and diesel to waste oil burner (16). Notably, the diesel valve on the diesel tank
and the main diesel valve before the filter and pump were not closed.

The Bahamas Maritime Authority
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3.16 It is estimated that the incinerator may have been switched off, less than a minute after it
stopped burning sludge, far less than the recommended 20 minutes.

Fig. 10 General Arrangement — Waste Oil Incinerator

Waste Oil Tank

3.17 The waste oil tank sounding rod was used to check the remaining contents in the tank. The
result was a level approximately equivalent to 10% of the depth, which would be roughly 50
litres.

Fig. 11 Waste Oil Tank sounding rod

10
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Source of the Fire

3.18

3.19

3.20

321

3.22

The 4/E reported that around 08:40 hours, he went back to check the incinerator. He noticed
that the incinerator was already shut off because the level of waste oil tank was low. So as
always done, he proceeded to secure all lines and shut off some of the valves. According to
the Master, the Fire Alarm sounded at 09:12 hours, although the 4/E stated, at about 09:00
hours he was in the Engine Control Room when the fire alarm sounded. It was subsequently
identified that the Fire Detector unit fitted above the incinerator had activated. The position
of the detector was approximately 3.5 metres above the incinerator, as the space was a double
volume compartment, covering 2 decks.

A small fire was reported by the Engine Room team in the Economiser room on car deck
No.7 at 09:30 hours, athough it was quickly brought under control and extinguished with a
fire extinguisher.

Fig: 12 Location of Economiser - Deck 7

The primary source of the fire was found to be centred in the incinerator room, which was fed
by the pilot burner and diesel fuel tank, the content leaking fuel from the burnt pipes and
melted aloy fuel filters under the incinerator. The diesel tank and the waste oil tank were
both found empty.

Prior to the fire the diesel tank was stated to have been “ about half full”, which would
indicate that it had contained approximately 300 litres of diesel.

A large amount of insulation in the stairwell had allowed a secondary fire to develop, which
spread to No. 2 Car Deck. The spread of the fire was caused by the opened Incinerator room
door. The insulation had been removed in places, down to the bare metal. Where insulation
did remain, it was evident that the cladding had been coated with paint.

11
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Officer in Charge of Engineering Watch —4/E

3.23

The following additional information was established by the 4/E:

- Hehad been at seafor 7 years and had sailed as 4/E since 2013, having joined
the joined the vessel one month prior to the incident.

- He had been informed by the off signing 4/E that there was leakage on the
diesel filter for the diesel pilot burner for the incinerator. This leakage had
been reported to off signing 2/E. The filter was positioned under the
incinerator, within the save all area.

- The4/E had carried out some repairs, on the filter, including use of thread tape
on fittings, replacement of an “O” ring on the filter cleaning shaft, and
changed to top cover gasket, using standard rubber insertion packing, 2 weeks
prior to the incident. Following the repairs to the Incinerator, the leakage had
reduced; however, this was not completely satisfactory.

- Subsequently on each occasion prior to using the incinerator, the operator
would wipe up any diesel collected under the incinerator and the used rags
would be placed in asteel drum in the incinerator room.

- This drum would only be emptied when instructed by the 4/E, which was
usually when it was approximately half full.

- Onthe day of the incident, he had used the abovementioned drum to hold open
the door, from the incinerator room to the stairway from the engine room to
the upper deck.

- The usual procedure was for ail to be transferred from the Sludge tank to the
Incinerator waste oil tank each evening, and for the steam heating of the waste
oil tank to be applied through the night to allow the evaporation of any water.

- Onthe morning of the incident, he had started the incinerator to burn waste oil,
at approximately 08:00 hours on his way down to the engine room.

- Approximately 40 minutes later, the incinerator alarm activated and on
checking, he found that a flame fault and low waste oil tank alarm had
activated. This was thought to be unusual, as he thought the waste oil tank
contained approximately 450 litres, which would have taken 8 to 9 hours to
empty.

- The 4/E decided to shut down the incinerator, continue with his duties and
come back later in the day to investigate further.

Fire Alarms Activated

3.24

3.25

At 09:12 hours, the fire alarm sounded, being identified within zone — Engine Casing (Car
Deck No: 1 L6). The Master, who was on the bridge within a minute of the fire alarm
sounding, announced over the intercom that there was afire in the funnel and that it was not a
drill. On looking aft, the Master sighted from the starboard wings, “ clouds of thick black
smoke from and around the funnel”. The Engine Log Book recorded the events, one hour
earlier than the bridge log book. The statements issued by engine staff all stated the same
times as the bridge log book, indicating incorrect times in the engine log book.

A second fire alarm activated in less than 2 minutes - Engine Casing (Car Deck No. 6 - Alarm
L7). At 09:14 hours, the C/E, who was in the Engine Control Room, advised the Bridge
officer of the watch, that there was afirein the Auxiliary Boiler area and requested that the
main engine was stopped from the bridge control. The vessel altered course to keep the wind
from the port side.

12
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Fig.13 ECR — Fire Alarm Panel

Fig. 14 Incinerator Room

Spread of the Fire

3.26

3.27

The incinerator was positioned on a platform (not enclosed), level with the 2nd car deck
within the engine casing and adjacent to the stairwell leading from the engine room level to
the upper deck. No drawings, which could adequately illustrate the actual situation, were
found and the sketch above was drawn up to assist (Fig. 14).

The 4/E and firefighters arriving at the scene of the fire, concurred that the door from the
incinerator room was propped open with a drum, used to hold rags and other garbage. The
rags were those used to wipe up diesel which had leaked under the incinerator. The empty
drum shown was the one used to prop open the door. Following the incident unburned
garbage was placed in the drum.

13
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Fig. 15 Drum propping open door

3.28 The flaps in the deckhead above the incinerator were open, which would allow pressurised air
from the engine room into the upper funnel casing and out of the louvered vents.

3.29 It could not be confirmed if the flap had been closed at any stage during the fire. The flaps
had a manual release facility as well as a remote (pneumatic) facility. The Electrician stated
that he had closed the flaps by pulling the trip wire outside the engine room casing. However
(Fig.16) shows flapsin the funnel casing deck still open, following the fire.

Fig. 16 Flapsin the funnel casing deck at upper deck level

3.30 With the flaps open the updraft, caused by air flow from the engine room air supply fans
exhausted out of the funnel casing louvres and the open stairwell door on the upper deck.

331 The relative sizes of the openings (partially open incinerator room door and open funnel
casing flaps), were estimated to be slightly larger through the funnel casing louvres.

14
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The fire, starting in the incinerator room, would be propelled into the stairwell and aso
upward into the upper part of the funnel casing into the cargo space. If the flaps in the
division deck were closed, the fire would all be pushed through into the stairwell and out
through the open door to the upper deck, until the upper deck door was closed.

The heat generated by the fire, fuelled by diesdl leaking via fittings on the incinerator,

resulted in temperatures in excess of the melting point of Brass (approximately 900°C). The
aloy filter, originally fitted under the incinerator, had melted completely.

Fig. 17 Melted aloy under the Incinerator

Fire Fighting Team

3.34

3.35

3.36

3.37

At 09:16 hours, the 2/O reported that al the crew were present, with the C/O being in bed
with a high fever. The Master placed the 2/O in charge of the fire fighting. The fire dampers
on the funnel were closed. The 2/0’s normal duty in an emergency was to be on the bridge
assisting the Master, with communication.

The 2/0O acted as Fire Team 1 team leader with the 3/0 and an AB while the 2/E was
designated as the engine room - Team 2 team leader in charge of the 3/E and oiler.

Fire Team 1 initially attacked the fire from the top of the staircase on the upper-deck;
however, this was not successful. The staircase door to deck was then closed and the team
went down to deck 7, to attempt to fight from below, from the boiler area.

Fig.18 Team 1 Fire Party —E Stairway Upper Deck

At 09:28 hours, electrical power was lost and the emergency generator started. A mains clock
on board stopped at 0928 confirmed this outage.

15
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3.39

3.40

341

342

343

344

345

3.46
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The source of the fire had not yet been identified and a report from the Electrical Engineer
that dense smoke was found at car deck 7, resulted in Fire Team 1 being sent down to attack
the fire from the economiser level.

The 3/0 reported that he and the AB were waiting for some time for water pressure on their
hoses. The Master instructed the C/E to ensure that the emergency fire pump (car deck 9 aft)
was running and upon confirmation, instructed the C/E to check all valves as to why there
was no water coming from the fire hydrants on the car deck and those used in the lower parts
of the engine room.

By 09:49 hours the water pressure to the fire main was restored. The AB’s BA set pressure
was low, with less than 10 minutes of air remaining and he had to retreat. A few minutes later,
the 3/0O was asked to retreat, by the 2/E.

The 3/0 then approached the fire via the staircase. He was able to direct water up the stairs
towards the door of the incinerator room, which was slightly open.

The fire was subsequently found to have been fed by the pilot burner diesel fuel tank contents,
leaking from burnt pipes onto a hot surface and melted alloy fuel filters under the incinerator.

During investigations, the diesel tank and the waste oil tank were both found empty. Prior to
the diesel tank was stated to have been “about half full”, which would indicate that it had
contained approximately 300 litres of diesel.

The position of the detector which first detected the fire was approximately 3.5 metres above
the incinerator, as the space was a double volume compartment, covering 2 decks.

The water pressure again dropped at 1022 and the 3/0 and AB had to retreat into car deck 2,
where the 3/0 had to change his BA cylinder. The Master instructed the C/E to ensure that
the emergency fire pump was running and once confirmed, he was instructed to check all
valves to establish why there was no water on the hydrants in the car deck and those used in
the lower parts of the engine room.

It was established that the fire was located in the Incinerator Room on car deck level 2. The
water pressure was obtained from all fire hydrants after opening the isolation valves on upper
deck level.

Fire Fighting

347

348

3.49

3.50

Fire fighting was initially attempted from the top of the stairway from the engine room to the
upper deck. Thiswas not successful, as the open door acted as an updraft, bringing the fire up
the stairway, at the same time feeding the fire from below.

Fire fighting from the engine room was attempted, however, there was no / low water
pressure on the hydrants and effectively no significant amount of water could reach the fire
which was 3 decks up from the top level which could be reached from the engine room.

Consideration was given to the use of the bulk CO2 system but as the fire was at the extreme
upper level of the engine room, it was decided that the effectiveness would be limited. Only
one CO2 nozzle was provided at the Incinerator flat and even if it was directed at the fire near
the beginning of the flooding, the gas would disperse down the open engine room casing until
the engine room was completely filled with CO2 from the other nozzles. The engine room
fans would have been switched off prior to flooding.

The operation of the quick closing valves for the outlet valves for the diesel and incinerator
waste oil tanks had not been activated. It was noted that the valves were included in the “one

shot” system for all quick closing valves. If operated, all other fuel supply quick closing
valves, which may have been needed, would have had to be manually reset. After the vessel
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blacked out, this would have not been of significance, and only the emergency diesel
generator supply valve would have required manual re-opening. The quick closing valve on
the diesal tank for the incinerator was found stuck in the open position.

Fig. 19 Quick closing valve — diesdl tank

351 Fighting the fire from the car decks access to the stairway was the most effective route. It was
established that access to the stairway was delayed due to lack of effective water pressure,
which later found to be due to fire main isolation valves for the car decks (and engine room)

being shut.

Fig. 20 Isolation valve for car decks 1to 7
3.52 The boundary cooling on deck was rigged and applied within a few minutes but the first

effective use of water at the seat of the fire, appeared to have been at 10:00 hours, which was
48 minutes after the fire alarm sounded.
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The fire in the incinerator room was reportedly extinguished by approximately 10:35 hours.
During assembling and debriefing the crew on the upper deck, at 11:08 hours it was found
that there was till fire in the elevator motor room which is accessed from the funnel casing
on the upper deck level. This fire was attacked and reported extinguished by 11:20 hours.
These times differed up to 10 minutes, in the crew statements, however, the Masters log has
been taken as a guidance as he would have been more capable of recording actual times than
persons fighting fires.

Fire Extinguished

3.54

3.55

3.56

3.57

3.58

3.59

3.60

3.61

3.62

The fire in the incinerator room (car deck level 2), was reportedly extinguished by attacking
from the No. 3 car deck level, via the door to the incinerator room which had been propped
opened with a drum. Logged records reported that the fire in the incinerator room was
extinguished by 10:34 hours.

All crew were mustered on the upper deck, near to the stairwell entrance door, with al
persons accounted for by 10:40 hours.

Post fire rounds were carried out and at 11:08 hours it was found that a fire was till burning
in the elevator motor room, which was a separate compartment within the engine/exhaust
casing, at the upper section of the stairwell casing, immediately above and forward of the
incinerator room.

The fire team, including the 3/O entered the exhaust casing and attacked the elevator room
fire, reportedly extinguishing this by 11:30 hours.

An examination of the car decks, revealed that some cars had been damaged on car deck level
2 from heat radiated from the bulkhead shared with the engine room casing.

The Master then reported the incident to the operators via satellite phone.

Fire rounds were maintained, gradually extending the period between rounds, to 1 hour, after
6 hours.

Due to the burnt cabling leading from the engine room to deck and between the emergency
generator and the main switchboard, selected circuits were powered from the Emergency
Diesel Generator (EDG) by fitting of temporary cabling in order to maintain essential
services.

In consultation with the Managers, the Master contacted salvors to tow for repairs and
investigation at Durban, The Republic of South Africa.

Vessel under Tow

3.63

3.64

On the 04™ July 2014, the tug “Pacific Peacock” designated to tow the stricken vessel to
Durban approached the Tai Shan in preparation for the tow at 16:15 hours. Once in position,
preparations for the tow began. The operation was completed at 18:20 hours, with the length
of tow being 810 metres.

The position at the commencement of the tow was latitude 35° 10'.3S longitude 048° 27’ .2E,
some 935 nautical miles on a course of 284° from Durban. Her expected speed was 4 knots.

Throughout the tow the bridge was fully manned and the Tai Shan kept a radio watch on VHF
channel 06, arriving off Durban on the 15" July at 07:10 hours.
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Fig. 21 Tow under with “Pacific Peacock”

3.65 The tow by tug Pacific Peacock of the Tai Shan was completed at 09:42 hours on the 15"
July with the arrival at Durban pilot station, having averaged 3.6 knots for the passage.

*k*
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4  ANALYSIS

41

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

4.12

4.13

4.14

The Voyage Data Recorder data was not preserved therefore an accurate timeline was not able
to be produced and findings relied solely on statements from the crew and logbooks.

The C/O remained ill in bed throughout the incident, resulting in the need for the 2/O to take
charge of the Fire Teams. This resulted in the Master being alone on the wheelhouse, having
to coordinate the firefighting and maintaining log book entries during the incident.

In the absence of the C/O, the 2/0O was appointed as team leader for Fire Team 1, although
only having an Extended Fire Fighting course proved to managed the task well.

The Oil Record Book had been completed in accordance with MARPOL 73/78 and on each
occasion was signed off by the relevant person in charge throughout the operation.

The actual source of ignition was not able to be precisely determined. The reports of fuel
leakage under the incinerator, requiring wiping up before each operation would indicate the
likely source of fuel for the fire.

The off signer 4/E who left the vessel at Cotonou, Benin on the 19" June, reported to his
relief, of the diesel leakage beneath the Incinerator. The on signing 4/E had carried out
repairs to the diesel leaks, however this was not successful, as wiping up the diesel was still
necessary.

Having joined the Tai Shan the 4/E had operated the Incinerator on four previous occasions.
So the 4/E was familiar with the Incinerator operating procedures, yet the operation of the
incinerator was not carried out in accordance with the manual. Purging the system for only
20 seconds may have resulted with residual sludge remaining and the cooling effect would
have been marginal. The air flaps for determining the ratio of air which would be delivered to
the casing cooling and the burner area were incorrectly set.

The incorrect post operation purging of 20 seconds, as stated by the 4/E, athough the manual
post operation purging recommended a time of 20 minutes. This failure may have resulted in
“hot spots’ and the potential for a hot embers or carbon to drop and emit sparks.

A small fire in the Economiser room on car deck No.7 was the result of fire debris falling
through the gratings from the incinerator room to deck 5.

The fire under the incinerator melted the fuel filter which was positioned within the save-all.
According to the 4/E, he had not shut any valves between the diesel tank and the filter when
he shut down the incinerator. The waste oil tank temperature was kept at a temperature of
about 85° Celsius, with the steam on. The 4/E was also involved in other tasks in the Engine
Room which may had distracted him from the management of the Waste Oil Incinerator.

The automatic stop on the incinerator activated between 08:00 hours and 08:40 hours on the
2" July 2014, indicating that there was either a fault with the incinerator, or the waste oil tank
had only been partly filled on the 1% July 2014.

During the investigation, the Waste Qil tank was found empty, or at least as far as the dipstick
sounding arrangement could reach, which appeared to be at about 10 % level.

It had become a regular practice on board for the incinerator door to the stairwell to be kept
opened with the drum, used to collect the oily rags used to wipe up the ail leaking from the
incinerator, .

The positioning of the incinerator in conjunction with the staircase door and flaps being open,

provided an extreme draught through the incinerator room, fed by the engine room ventilation
fans. Once afire started, the rising heat would create its own updraught, even if the fans were
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stopped. This would continue until the door at the top of the stairway and the flaps in the
deckhead above the incinerator to the upper deck level of the funnel casing were closed.

The heat generated, by the fire in the incinerator room, was in excess of 900° Celsius, which
is the approximate melting temperature of brass, (Brass fittings were found melted). The heat
had resulted in ignition of the cabling on the other side of the A60 bulkhead shared with the
stairwell, which appeared to have been probable, even if the incinerator room door was
closed.

SOLAS Specification for an A60 bulkhead, is that it shall be insulated with approved non-
combustible materials, such that the average temperature of the exposed side, will not rise
more than 140° Celsius above the original temperature, nor will the temperature, at any one
point, including any joint, rise more than 180° Celsius above the original temperature, within
60 minutes.

Although consideration was given to activating the CO? system, it was discounted from being
initiated owing to the number of CO? discharge nozzle in the Incinerator Room.

It appeared that the ship staff believed that the fire isolation valves to car decks (and
apparently the engine room), should be closed and only opened as required. This is a
dangerous practice and undoubtedly caused delays in actively fighting the fire.

It was reported that the cabling in the stairwell was burning less than an hour after the fire was
detected. The door from the incinerator room, to the stairwell had been held open by a drum

would have resulted in breaching of the A60 division. This would have caused a secondary
fire to develop, which spread to cargo space.

* %%
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5 CONCLUSIONS

Although the precise seat of the fire was not able to be determined, however the resultant
damage indicated that the fire was probably initiated in the incinerator room. The fire
detector only detected the fire approximately 32 minutes after the incinerator was stopped,
however it is possible that the fire started some time before detection as the detector was
installed approximately 3.5 m above the incinerator and was a “rate of rise heat detector”

type.

Insufficient care was taken by the crew, to ensure that any fuel leakage in way of the
Incinerator was addressed in a timely manner. The responsibility was given to the 4/E to
maintain the incinerator. It had previously been reported of the leakage to the previous 2/E.
The C/E and 2/E at the time of the incident were unaware that there was any leakage requiring
wiping up prior to each operation.

The fire started under the incinerator, resulting in more leakage from rubber gaskets and
subsequently melting the alloy fuel filter. Due to open valves, this provided a constant source
of diesel to fuel the fire until the diesel tank, (reportedly containing approximately 300 litres
of diesel) was empty.

A possible source of ignition may have been hot ember dropping out of the incinerator.
Although there was no evidence that this could have come from the solid waste loading chute,
which was fitted with a flap, a tight fitting gauze and a door, abeit that the door was warped
after the fire. Records also indicated that solid waste had not been burned for some time,
although the inspection of the furnace indicated that it had not been cleaned properly after the
last solid waste incineration.

The dampers fitted for the incinerator forced draft fan were found in the wrong position. It
was possible that this had resulted in a “hot spot” compounded by the lack of post purging.
Although, as stated by the 4/E, there was no obvious means noted for a hot spot to cause
ignition of any free ail or diesel.

Spontaneous combustion of oily rags in the drum placed in the doorway of the incinerator
room is unlikely; there was no evidence to confirm this as a possible cause.

The statement that the incinerator had tripped due to “low waste oil tank level” and “flame
fault”, especidly in view of the belief that the tank was in fact full, does indicate the
possibility of an electrical fault. However there was a possibility that the tank had not been
full, and that the flame fault and low waste oil tank level alarms were the result of the lack of
oil supply to the burner.

Fire fighting was delayed, due to initially attempting to fight from above, down the staircase,
and later, due to no water pressure, caused by closed isolation valves to car decks and also the
engine room hydrants. Due to the door from the incinerator room to the stairwell having been
held open by a drum, this made attacking the fire from the stairwell virtually impossible.

The significance of whether or not the flaps in the separation between the incinerator
compartment and the funnel space above were closed during the initia fire-fighting attempts,
does not appear to be quantifiable. If they were closed, al of the fire would have been forced
through the open incinerator room door to the staircase. If they had not been closed, the fire
would al have been forced through into the funnel casing and out of the funnel louvers.

In conclusion, the cause of the fire, appeared to be lack of effective maintenance regarding
diesel leakages on the incinerator, the incorrect operation of the incinerator and the oily rags
adding to the fuel source once the fire had been established. The spread of the fire was
exacerbated due to lack of water pressure on the hydrants, resulting from closed isolation
valves, compounded by the door from the incinerator room to the stairwell and the door at the

top of the stairwell being opened.
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6 RECOMMENDATIONS

Recommendationsfor the Managers

6.1 To review the management and procedures for fire main isolation valves.

6.2 To develop procedures to ensure incinerator rooms are frequently attended when in use and
any issues are raised promptly with senior officers.

6.3 To ensure that any leaks occurring in the fuel supply lines should be address promptly in
accordance with good engineering practice.
6.4 Safety management procedures need to be adhered to ensure all fire doors are never |eft open.
**k*
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Appendix I: Oil Record Book extract 2 July 2014
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Appendix I1: Minimum Safe Manning Document 3 February 2014
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Appendix I11: Shipboard M anagement Manual — Engine Room Procedures
Rev.00
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Appendix IV: Shipboard Contingency Plan FireMuster List Rev.00
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Appendix V: Shipboard Contingency Plan Emergency Plan Rev. 00
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Appendix VI: Shipboard Contingency Plan Emergency Plan 2
Rev.00
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Appendix VII: Kidde Fire Detection Plan
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Appendix VIII: L ocation of Fire—Incinerator Room No.2 Car Deck
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Areawhereinitial fire was reported - debris had fallen from incinerator above.
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Appendix I X: Incinerator Planned Maintenance Schedule
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Appendix X: Overview of Incident
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Ships funnel.

Starboard side of Tai Shan.
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Appendix XI: Fire main isolation valves.

Engine room fire main isolation valve.

Car deck fire main isolation valves.
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Appendix XI1: Fire Damage

Fire damage electrical cable — adjacent elevator motor.

Solid waste loading port.
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