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PURPOSE 

 

The main purpose of investigating a marine accident is to identify the factors causing the 

accident, with the aim of improving the safety of lives of personnel and passengers at sea, 

preventing similar accidents in the future and enhancing safety of navigation. It is not the 

purpose to apportion liability, nor to apportion blame to anyone or any party. 

 

NOTE 

 

This marine accident is investigated in accordance with the Marine Accident Investigation 

Act, which came into force after being published in the Official Gazette with reference 

number 26040 on 31.12.2005. 

 

This report is not written with apportionment of liability in mind and is not intended to be 

used in court of law. It endeavours to identify and analyze the relevant safety issues pertaining 

to the specific accident, and to make recommendations aimed at preventing similar accidents 

in the future.   
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1. Summary 
 
Ro-Ro cargo ship UND ADRİYATİK departed Pendik/İstanbul for the port of Trieste/Italy on 
03.02.2008 with 22 crew, 9 passengers and 202 trucks and vehicles (trailers). On 06.02.2008, 
a few hours before arrival to the port of Trieste, in North Adriatic Sea, the vessel had a fierce 
fire on board. The fire was discovered with the alarm of the automatic fire detection system at 
around 0535 (Turkish local time). Watchkeeping crew member was sent to the alarm scene 
and he noticed the fire on the trucks, which were parked inside the main deck. Accordingly, 
the general alarm was activated. The crew mustered and attempted to fight the fire. However, 
due to the thick smoke and rapidly expanded flames, the crew failed to control and extinguish 
the fire.  

 
At 06:04 a distress call was made from the vessel by VHF. The coastal stations immediately 
activated the rescue units upon receiving the distress call. 
 
The fire spread to all cargo spaces within a short time of 15-20 minutes, including the trucks 
stowed in aft side of the upper deck. This expansion blocked the passage to the life saving 
units for the crew who were mustered on the bridge. Due to the risk of being trapped on the 
bridge all crew and passengers tried to escape to the fore part by sliding down from the wall 
of accomodation from the bridge deck wings using ropes and fire hoses. During this slide, 3 
crew members and 2 passengers injured themselves by falling on to the top deck. 
 
At the fore part, the crew waited for a while hoping the fire would not reach the forepart. 
However, after observing the approach of fire, they disembarked the vessel by using the fore 
life raft. 
 
Some of the crew entered into the life raft which was designed for 6 persons, the others 
waited in the sea around the liferaft. The passenger vessel IKARUS PALACE reached the 
scene and rescued the survivors at 08:06 and brought them to the port of Venice at noon. 
Fortunately, there were no casualties due to the Master mustering the passengers and crew 
safely and ordering the timely evacuation of the vessel, the good weather, sea condition and 
the immediate and comprehensive assistance of Crotian shore units. 
 
The vessel burned for 2 days. Many tugs and fire extinguishing planes tried to extinguish the 
fire. They succeeded in extinguishing it on 08.02.2008 and cooling activities finished on 
11.02.2008. 
 
At the end of the fire, the ship was found to be totally damaged except engine room, pump 
room, steering gear, bowthruster room and emergency generator room, in other words all 
machinery spaces. All ro-ro decks, accomodation and cabins became unrecognizable. The top 
Ro-Ro deck melted and collapsed down, the ship’s whole structure became deformed due to 
the high temperatures. The engine room remained intact  except the damage of the smoke and 
some minor melting of plastics due to heat. The bunker/oil tanks also remained intact so no 
pollution occured. On  20.02.2008, the ship was towed to the port of Trieste. 
 
Due to the extent of damages, the owners requested total constructive loss and insurers 
approved this request on 25.03.2008. 
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Picture 1: UND ADRİYATİK General Arrangement Plan  
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Picture 2: UND ADRİYATİK Ship Plan 
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2. Ship’s Particulars: 
 
2.1 General Specifications 
 
NAME    : UND ADRİYATİK 
TYPE    : RO-RO CARGO 
FLAG    : TURKISH 
CALL SIGN   : TCUS 
REGISTERED PORT/NO : ISTANBUL / 1078 
OWNER   : UN RORO İŞLETMELERİ A.Ş. İSTANBUL / TÜRKİYE 
OPERATOR   : BLUEWATER SHIP MANAGEMENT LTD. / UK 
IMO NO   : 9215488 
BUILT IN   : FLENSBURG / ALMANYA 
BUILT YEAR   : 2001 
CLASSED BY  : DNV  +1A1 
 
SUMMER DWT  : 9865 
GROSS TONNAGE  : 26469 
NET TONNAGE  : 7941 
LIGHT DISPLACEMENT : 8663 
 
LOA    : 193,00 m 
LBP    : 182,39 m 
BREADTH   : 26,00 m 
MLDED DPTH (MAIN DCK): 8,60 m 
EMPTY DRAFT  : 3,60 m  
SUMMER DRAFT  : 6,45 m  
 
MAIN ENGINE  : 2 x CATERPILLAR MaK9M43 
D/G    : 2 x MITSUBISHI 16R-MTPA 1520 KW, 1800 RPM 
SHAFT GEN.   : 2 x AEM SE 500 S4 2000KVA 1800 RPM 
POWER   : 2 x 8100 KW 
RPM    : 500 
SPEED   : 21.5 Kt. 
 
CARGO CAPACITY  : 3214 /METRES (LINES) 
AFT RAMP   : 15x17 m, MAX. 120 M 
DECK LOAD LINE  : 2 TON/sqm 
TRAILER CAPACITY : 218 
REFRIG. CARGO PLUG : 60 
 
FO CAPACITY  : 1578 cbm 
DO CAPACITY  : 224,5 cbm 
LO CAPACITY  : 102,8 cbm 
FW CAPACITY  : 268,8 cbm 
BALLAST CAPACITY : 3615.3 cbm 
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Picture 3: The Course of UND ADRİYATİK on the Navigation Chart 
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2.2 Information about UND ADRİYATİK  
  
2.2.1 General 
 
UND ADRİYATİK was the fourth ship in a series of six, built by UN RO-RO at FSG in 
Germany. The first two ships being slightly smaller (only 3 decks), were sold in 2006 and 
now operate under the Dutch flag. Since then UN RO-RO have built another 7 ships which 
are marginally larger (top deck continues to the stern by raised accommodation) and have 
another ship due for delivery in 2010. UND EGE, a direct sister ship won a design award for 
the shipbuilder in 2001. 
 
UND ADRİYATİK was carrying wheeled vehicles like trucks, lorries and trailers between 
Turkish and European ports (Istanbul-Trieste). The trucks that were loaded on board mostly 
carried export/import cargoes. The trucks that carried dangerous cargo as defined in IMDG 
Code, were loaded to the the vessel in accordance with the certificate of compliance for the 
carriage of dangerous goods. The loaded trucks were lashed  by chains at least from 6 points. 
Because the loaded trucks are active traders, they carried some equipment which can be 
considered as potential igniterS of a fire  such as acumulators, electric and fuel connections of 
trucks. Moreover, these trucks had other flammable items other than their cargoes such as the 
fuel in their tanks, tires, the small LPG tanks for cooking needs of drivers, nylon covers, 
plastic and rubber components etc. 
 
As it had a limited passenger capacity of 12, trucks and trailers were loaded on board and 
most drivers travelled by plane to meet their vehicles at the discharging port. 
 

 
 

Picture 4: UND BİRLİK Sister Ship of UND ADRİYATİK 
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2.2.2 Ro-Ro Decks 
 
UND ADRİYATİK has a total Ro-Ro cargo capacity of 3214 meters (lanes) on 4 Ro-Ro 
decks.  
 
The entrance to the ship is from the aft ramp on main deck. The vehicles that enter from the 
aft ramp can be stowed to main deck or they can be driven to lower deck through the ramp on 
starboard side. Main and lower decks are enclosed cargo spaces. The air ventilators of these 
two decks are closed during the navigation and the air intake is totally blocked.  
 
It is learned that due to fire risks, the Owners and Operators preferred to sail with ventilation 
closed but refreshing air on a daily basis, weather permitting. It is learned that this procedure 
was discussed and agreed with Class (DNV). 
 
A watertight guillotine type door separated the ramp from main deck to the upper deck. 7 
lanes of vehicles to the main deck and 6 lanes of vehicles to the tank top deck can be stowed 
as per capacity plan of the vessel. 
 
The vehicles that are loaded from the aft ramp of main deck can be driven to the upper deck 
through a ramp at the port side, and may continue to top deck with another ramp on upper 
deck at the same side. The upper deck has the largest ro-ro capacity with the length running 
from forecastle to the aft. The upper deck is passing under the accommodation to the aft and 
trucks loaded onto this deck are visible from the aft side of the accommodation. The upper 
deck is covered by the top deck, which is insulated to A-60 standard in way of 
accommodation. The sides of upper deck have large openings. 8 lanes of vehicles can be 
stowed to the upper deck. 
 
The ramp located at the port side of the upper deck gives access to the top deck. The top deck 
across the bottom of the forepart of accommodation to the bottom of the flume tanks at fore 
part is totally open. 8 lanes of trucks can be stowed to the top deck. The vehicles may also be 
loaded on the ramps, which connect decks. 
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Picture 5: Aft Ramp, Upper Deck Ramp and Main Deck (Sister Ship)  
 

 
 

Picture 6: Main Deck 
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Picture 7: Upper Deck (Sister Ship) 
 

 
 

Picture 8: Top Deck 
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2.2.3  Accommodation and Life Saving Equipment 
 
The accommodation of the ship is located 47 metres forward of aft. The main life saving 
equipment on board is the free fall lifeboat with 40 people capacity. This lifeboat is located at 
the extreme aft, in port side and at a distance of 55 meters from the bridge. In order to reach to 
the lifeboat from the bridge, one should pass through the accommodation or walk down 3 
decks by using the outer stairs and then pass near the funnel at the open deck of port aft side. 
In both cases, persons should travel 25-30 metres in the open deck which is 4 metres above 
the upper deck. This means if the upper deck is on fire, there is no alternative way to reach to 
the life boat, rescue boat and port side life rafts. 
 
There is also a 6 person rescue boat on board, which is located at aft port side of 3rd platform 
deck. The approximate distance between lifeboat and rescue boat is 10 metres. The escape 
routes that are defined for the lifeboat are also the only way to access the rescue boat. 
 
There are 4 life rafts at port and starboard side, which have a capacity of 20 persons each. The 
port life rafts are located just under the lifeboat. The escape routes that are defined for the 
main lifeboat are also the only way to access to the life rafts. 
 
The starboard liferafts are located on the bridge deck near the aft side guardrails. The ladder 
for this liferaft is located one deck below. 
 
There is a forward life raft with 6-person capacity located at the mooring station under the 
forecastle. A knotted life rope is used to descend to this life raft during disembarkation. 

 

 
 

Picture 9: Aft Side and Life Saving Equipment (Sister Ship) 
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Picture 10: Same Location after Fire-UND ADRİYATİK 

 

 
 

Picture 11: Bridge Deck Starboard Life Rafts (Sister Ship)  
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Picture 12: Life Raft at Compartment under Forecastle (Sister Ship) 
 
 
2.2.4 Fire Alarm System 
 
UND ADRİYATİK is equipped with an alarm system to detect possible fires in the enclosed 
spaces. Detectors have been fitted to the ceilings of enclosed ro-ro spaces in separated sectors. 
An alarm sign on the fire alarm panel, at the navigating bridge flashes and bells ring while the 
heat and/or smoke is sensed by the detectors. According to normal procedure, as soon as the 
alarm panel indicates the location of the fire, the duty officer checks the panel, sees the 
section where the alarm is related to and proceeds accordingly.  
 
Number and location of detectors: 
  
Deck:  Heat: 

 
Smoke: 
 

Total: 
 

Lower Hold Nil 30 30 
Main Deck Nil 62 62 
Upper Deck 54 5 59 
3rd Platform Deck Nil 5 5 
1st Platform Deck/ER 3 21 24 
1st House Deck 2 6 8 
2nd House Deck Nil 5 5 
Bridge Deck Nil 2 2 
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2.2.5 The Fire Pump System  
 
UND ADRİYATİK is equipped with a spray drencher fire extinguishing system to respond to 
a possible fire in the enclosed Ro-Ro decks. The Spray Water Pump feeds the system. In 
addition there is an emergency fire pump and one general service pump to feed the system 
when it is necessary.  
 
The main fire pump, emergency fire pump and general service pump are designed to feed the 
line of the fire hydrants. In case of a fire, fire-fighting teams rig fire hoses and can respond to 
the fires at a certain stage.  
 
The capacity of the pumps is given below: 
 
Spray Pump: 370 cubm/h x 9.2 bars x 3580 rpm 
Fire Pump: 95 cubm/h x 9 bars x 3545 rpm 
Emergency Fire Pump: 75 cubm/h x 9.3 bars x 3550 rpm 
General Service pump: 95 cubm/h x10.3 bar x 3560 rpm 
 
In order to operate the drencher system; the officer appointed by the Master, (usually the chief 
officer) shall enter the Safety Control Room and open the master butterfly valve which is 
located on the line, and follow by opening the related valves on the sections (distribution 
valves) as obtained from the fire alarm panel.  
 

 
 

Picture 13: Valves of Drencher System (Photo from sister ship) 
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When the spray pump starts, pressurized water sprays through the spray nozzles located in the 
cargo spaces. All valves on the drencher system in the safety control room are manually 
operated. 
 
In addition to the Safety Control Room (Sprinkler System Control Room), spray pump can be 
started from the bridge, ER, cargo control room and local panel (pump room in ER). 
 
An alternative line is also in place. Fire main line, which may be fed by main fire pump, 
emergency fire pump or general service pump, may be connected to the distribution section 
with a separation valve. Either of these pumps can also be started from the bridge, ER, cargo 
control room and local panel (pump room in the ER). 
 
The spray water pump takes seawater from the low sea water Kingston inlet valve that should 
be open at all times.  Both of them were inspected and found open.  The fire pump has two 
inlets from low and high sea water Kingston inlet valves.   
 
These pumps are equipped with Danfoss hydraulic valve/actuators to supply a steady flow 
during start up periods. When the pump starts, the valve starts to open gradually. When the 
water pressure is at a certain level the discharge line valve opens 100% and the opening ratio 
of the valves can be monitored from the computers. 
  
The vessel’s planned maintenance system indicates that the fire pump, emergency fire pump 
and spray pump undergo a regular testing programme to ensure that they are operating 
correctly.     
 
2.2.6 Ventilation Systems of the Engine Room and Enclosed Ro-Ro spaces 
 
There are 32 ventilation coamings for the Engine Room. The Main Ventilation fans are as 
follows: 
  
6 pieces 1000 x 1000 Engine Room Exhaust Fan 
1 piece 2700 x 648 Engine Room Supply Fan 
1 piece 2700 x 1425 Engine Room Supply Fan 
2 pieces 1030 x 648 Engine Room Supply Fan 
2 pieces 1030 x 1425 Engine Room Supply Fan 
2 pieces 1200 x 800 Engine Room Supply Fan 
1 piece 2700 x 648 Engine Room Supply Fan 
1 piece 2700 x 1425 Engine Room Supply Fan 
 
There are 25 ventilation coamings for the cargo spaces. There are several types of ventilation 
covers; (jalousie, damper, mushroom type etc.), Damper types are generally used for 
ventilation of enclosed deck cargo spaces. Cargo space ventilation system has an air change 
capacity of 20 times per hour at port, 10 times on voyage.  
 
The main ventilation fans of cargo spaces are located in the fore part at each side. The 
ventilation system keeps working in port during loading and unloading operations in order to 
clear the space of exhaust gases from the trucks. Before departure, at the end of the loading 
operation the related person in charge stops the ventilation fans and closes the damper and 
jalousie type covers by means of hydraulically operated pistons. Accordingly, lower and main 
decks are isolated from atmosphere when at sea. Air is refreshed on a daily basis, weather 
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permitting to conform to SOLAS Chapter 11-2 Regulation 20 3.1.2.2. On the other hand, if 
these ventilation covers remain open or partly open due to a defect, there will be an air rush to 
the cargo spaces that will continuously feed a possible fire. Enclosed cargo spaces are 
separated by hydraulically operated watertight ramp cover.  
 
The Main Ventilation fans for ro-ro spaces:   
 
4 pieces 1300 x 1350 Damper Type Hydraulically Controlled Weather tight  
Enclosed Deck Fan 
 
10 pieces 1040 x 1350 Damper Type Hydraulically Controlled Weather tight  
Enclosed Deck Fan  
 
14 pieces 1805 x 1200 Jalousie Type Hydraulically Controlled Weather tight  
Enclosed Deck Fan  
  
 

 
 

Picture 14: Foreside Fire Dampers for Cargo Spaces 
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2.2.7 VDR 
 
The ship has been equipped with a “Manta Digital” type S-VDR produced by Kelvin Hughes 
and installed on board in 2006. The device is capable of recording the voices in the bridge, 
VHF communications, and radar displays and data channels with NMEA serial input for at 
least 12 hours. The device has two hard discs. The main hard disc (internal unit) is inside the 
console in the converter room on the officer’s deck. The exterior unit is located at the bulwark 
of the compass deck over the exit of the bridge to the port side wing. The exterior unit has 
also the capability to operate as an EPIRB and GPS. 
 
In the user’s manual it is stated that the devices are resistant to 1100 0C temperature for one 
hour and to 260 0C temperature for 10 hours. 
 
The exterior unit has not been found at the investigation after the fire. The unit may have 
melted completely or become lost because of unknown reasons. The converter room where 
the interior unit is located burned completely like the other interior parts of the ship and the S-
VDR and its hard disc was found to be burnt and totally unusable.  

 

 

 
Picture 15: VDR Unit Location after Fire 
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2.3 Crew 
 
UND ADRİYATİK had 22 crewmembers. 9 of these members were officers and the rest were 
ratings. All of the crew were Turkish citizens. Although the safe manning certificate of the 
ship permitted the operation of the ship with only 12 staff in the related voyage zone, the 
operator of the ship has employed an additional 10 staff to facilitate the operation of the ship. 
The ship had 3 deck officers as well as the master and all of these officers had GMDSS 
General Operator’s Certificates. The engine room was designed and certified as an unattended 
engine room. Engine room personnel worked during the daytime and the room was unmanned 
after working hours.  
 
Most of the crew had worked on board the same ship and at the same company for long 
periods. The company has three other sister ships of UND ADRİYATİK and as a result, it has 
been observed that the crew members were quite familiar with the particulars of the ship. 
Under the ISM policies of the company on board training was only mandatory to those crew 
members who are new to the company and the ship and the crew members who have on board 
experience of the sister ships of the company were excluded from this obligation. 
  
The shipmaster was 59 years old and had about 25 years experience as a Master. He has 
worked at the company on sister or similar ships since the beginning of 2000. Previously he 
worked 3 times as a Master on the ship. He works for about 10 months a year. He joined the 
ship 9 days before the accident. His certificates, STCW licenses and health condition were in 
conformity with the related regulations.  
 
The chief officer was 32 years old. He was a deck officer in 2002 and got an ocean going 
chief officer’s certificate in 2005. He had a 5 months chief officer experience and worked 
about 10 months a year. He usually worked as a replacement officer for short periods. 2 
months before joining UND ADRİYATİK he left UND BİRLİK which is a sister ship of the 
former, and 20 days before he left UND HAYRİ EKİNCİ, a different ship. The chief officer 
joined UND ADRİYATİK on 22.01.2008 and completed 2 voyages before the accident. His 
normal working hours on ship were 04:00-08:00 and 16:00-20:00. As well as navigational 
watch he was also responsible for routine operations on the ship. At the time the fire started 
he was keeping the 04-08:00 navigational watch. There was no proof indicating that the chief 
officer was under the effects of factors like alcohol or fatigue. 
 
Chief engineer was 48 years old and had an ocean going chief engineer certificate. He has 
been working for the same company since 2007 and joined UND ADRİYATİK on 
22.01.2008.  
 
After inspection of the competency and STCW certificates of the other officers of the ship, it 
has been found that all of the officers were capable of their respective duties on board and had 
valid certificates. 
 
2.4    Details of the Accident  
 
UND ADRİYATİK departed from UND Pendik Marine Terminal on 03.02.2008 for voyage 6 
of 2008 to Trieste/ITALY. There were 22 crewmembers and 9 passengers (truck drivers) on 
board. The ship had 72 trucks, 125 semi-trailers, 1 low bed and 4 auto-conveyors, totalling 
202 pieces of ro-ro cargo on board. 5 trucks were carrying IMDG Code Class 4.1 and 3 
dangerous cargoes and were stowed on the upper open deck due to the usual practices of the 
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company and in accordance with certificate for carriage of dangerous goods. Neither the 
vehicles with refrigeration plants were stowed in closed decks. Vehicles with refrigeration 
plants driven by electrical means were stowed at upper deck and those driven with diesel 
engines were stowed at top deck.  
 
After departing from the terminal the outer ventilation and ventilation dampers were closed 
and the next day they were checked again and were found closed. There has been no abnormal 
or extraordinary event on the ship after departure. Until the accident the crew carried out 
routine jobs on the lower and main decks and the lashings were checked. Between 17:00 and 
08:00 the cargo decks were kept closed and unattended. 
 
The last fire drill was carried out on 06.01.2008 in the South Adriatic. It has been learned 
from the crew that the drill was based on the scenario of fire at the accommodation area and 
the cuisine, the crew were trained about their duties in fire situations and the means of fire 
fighting, the related crew was equipped with fireman outfit and breathing apparatus, the 
emergency fire pump was started and tested with two fire hoses. It has been observed that 
under the company’s operational directives; fire drills have been carried out at different parts 
of the ship at least once a month. 
 
On 06.02.2008, UND ADRİYATİK was navigating in the Northern Adriatic Sea. The chief 
officer started his watch on 04:00 as usual. There was also a watchman at the bridge. At 
05:30, it was 3 hours before arriving at the destination. The ship was at the point of 440 49’ N 
and 0130 29’ E (15 miles off the coast of Pula/CROATIA) and was proceeding with a speed of 
19,5 knots on the course of 3270. Weather was N/NE 3 and sea was 2. It was dark but the 
visibility was good. Sea traffic was light. All the equipment on the bridge (RADAR, ECDIS, 
GMDSS, GPS, etc.) was in normal operation. Steering gear was in automatic pilot mode.  

At around 05:35 the 14th and 15th loops of the fire detecting and alarm system panel on the 
bridge (deluge sprinkler system zone 6 and 7) went off and raised “fire on main deck” alarm. 
This time is approximate as the bridge records were lost in the fire. The chief officer silenced 
the alarm. When the alarm is in silenced mode, the lights stay on for the zone but the sound is 
off. The zone, which the alarm system was pointing out, was on the aft port side of the main 
ro-ro deck. The chief officer described the zone to the watchman and directed him to control 
the zone. He also called the Bosun by phone and sent him to check the place.  

The watchman went down to the main deck through the stairs in the accommodation area and 
opened the watertight door, which is kept closed at sea. While the watchman was opening the 
door, the Bosun arrived at the scene. The crewmembers entering the main deck area saw that 
the trucks on the second and third line on the port side were burning and a remarkable part of 
the main deck was smokey. The Bosun proceeded to cargo control room immediately and 
promptly informed the chief officer about the situation. After reporting, the Bosun and the 
watchman left the area as they were not equipped with any protective or fire fighting 
equipment.  
 
Upon the confirmation of the Bosun, the chief officer called and directly informed the Master 
about the fire. The general alarm was activated and chief officer informed all on board by 
making 2 announcements from the public addressor system. 
 
The Master arrived at the bridge shortly afterwards and took control of the ship. Chief officer 
immediately proceeded to the muster station. At the time, there was no smell or smoke in the 
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accommodation area. The crew was assembling in the muster station and the second officer 
went to the bridge shortly afterwards. By the instructions of captain, he made an 
announcement from VHF radio and informed other ships around about the situation. 
 
When the chief officer arrived, there were about 15 - 20 people at the muster station. The 
chief officer opened the door of the fire locker and ordered the assigned seaman to don the 
fireman outfit and the breathing apparatus (SCBA). He assigned one of the seamen to bring 
him portable VHF from his cabin. (There were 6-7 pieces of portable VHF’s on board). These 
preparations took about 6-7 minutes. At this time, smoke had reached the accommodation and 
the poop deck. The seaman with the fireman outfit and the chief officer went down to the 
watertight door on the main deck. At this stage, the chief officer still was of the opinion that 
the fire was relatively small and could be extinguished easily, that’s why he had no protective 
equipment.  
 
While the deck crew preparations for the fire were going on, engineer officer and an oiler, 
realizing that the fire was in the main deck ro-ro space; directly proceeded to the main deck 
and entered there through the sliding door. The oiler started to don the fireman’s outfit located 
in the main deck wall near the fire area. Although there was smoke, it was still possible to 
breathe. At the same time other members of the engine room personnel laid a fire hose. The 
oiler, partly donned, went one floor down to the engine control room to complete donning. 
Taking the rest of outfit with him and closed the watertight door in order to keep the smoke 
contained. 
 
When the fire team from the deck came to the fire area the sliding door was shut. There was 
no one at the scene. The chief officer opened the door and an excessive amount of smoke 
came out from the ro-ro space. Then the oiler with fireman outfit and the engineer officer 
came from the engine room. 
 
Apart from those two equipped with a fire suit at the fire scene, the other crew had no 
protective equipment. The chief officer had portable VHF and he asked for a life rope from 
the crew due to the thick smoke. While the oiler was preparing the life rope, an AB was 
deploying the fire hose. Meanwhile, several minutes were lost during the preparation of the 
life rope. Afterwards, engine and deck teams entered into the fire scene. The whole scene 
was filled with smoke. The team who took the fire hose proceeded into the fire scene for 
about 5-10 metres. However, no water was coming from the hose. The response team 
noticed that the second and the third truck from the sliding door towards the fore-port part 
were ablaze. The Master at the bridge ordered to the third officer to start the sprinkler pump 
and the emergency fire pump right after the report from the response team. (It has been 
reported that the pumps started at first (the lights were on) but it stopped shortly 
afterwards.) The smoke was getting thicker. The response team members without any 
protective fire suit and the chief officer became affected by the smoke and left the fire 
scene. After a while, other team members with protective suits also realized that there was 
no action to take without water and due to intense fire, they left the scene. During the 
retreat, the response team members found/reached the sliding watertight door by touching 
along the walls with their hands due to the intensive smoke. 
 
The chief officer was feeling dizzy. He moved one deck up and forward to the walkway 
leading to open upper deck. There, he noticed that the fire had spread to the vehicles at the 
aft part of the upper deck and at the ramp. After evaluating the impossibility of the response 
to the fire with fire hoses, chief officer reported to the master by the portable VHF that there 
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was no chance of approaching the fire scene; nothing was visible due to the intensive 
smoke; the fire had spread to the open deck; and that the vehicles at the upper deck was 
already burning. In order decrease the wind’s deterioration effect with fire, chief officer 
advised the master to stop engines. Afterwards, chief officer proceeded to the safety control 
room in order to start the sprinkler system by the instruction and approval of the Master. 
 
The second and third engineers proceeded to ER and switched the electric power feed from 
the shaft generator to the diesel generator after waking up with the general alarm. The 
engineers took a general look at the engine room and found out that as the air intake for the 
main engine room fans were directly above the ramp to the upper deck, thick smoke was 
being fed in through these fans. The second engineer stopped the air ventilators of the main 
engine supply fans and he started the two ventilation fans for the auxiliary generators in 
order to supply fresh air. Because of the signal cables that burned, the central electrical 
clock system of the ship stopped at 05:54.  
 
Upon the chief officer’s report, which informed that, the fire spread to the open deck and in 
order to prevent the wind‘s effect to the fire, chief engineer stopped the main engines and 
put the propellers to zero pitch position from the bridge at around 06:00 by the order of the 
Master. 
 
The crew who were mustered at the muster station was unable to stay at the muster station 
any more due to the intensive smoke from the upper deck ramp. First, they escaped into the 
accommodation, and then they went to the bridge. 
 
Chief officer, at the safety control room, started to open the section valves by starting from 
the central one. After opening several valves, oiler from the response team with the fire 
protection suit on, saw the chief officer and started to help him. They opened several valves 
but just then, a loud explosion from the ro-ro deck was heard in the room. The inner 
bulkhead of the safety control room bent towards the room with the explosion. The paint on 
the bulkhead was starting to parch. Chief officer opened the main inlet valve and some of 
the section distribution valves and pushed the starting button of the spray water pump. 
However, the light that indicates that the pump is running did not continuously illuminate to 
indicate the operation of the pump. The fire mains isolation/connection valve was chained 
and locked and there was no attempt due to time constraint and non-availability of sea water 
from other fire pumps. Upon the non-availability of water, chief officer closed the main 
inlet valve back in order not to affect the ships stability by unwanted water entrance. 
Afterwards, he left the scene under the order of the Master and moved to the bridge by 
using the inner stairs. Meanwhile, the smoke at the aft side of the accommodation from the 
upper deck was increasing. 
 
The Master ordered the 2nd officer to send out a distress call upon the report of the chief 
officer, who stated that there was no chance to respond to the fire. At 06:03 in position 440 
56.6’ N 0130 20,9’ E (13 miles away from the Rovinj city of Croatia) the 2nd officer 
transmitted a distress call via VHF radio. Croatia Split Radio station (9AS) received the call 
and relayed it to MRSC Pula and MRCC Rijeka at 06:04. The ship was contacted MRCC 
Rijeka through the Split Radio. During this contact the 2nd Officer reported to the MRCC 
Rijeka that there was fire on main and upper decks and the fire had become uncontrollable. 
The Ship’s position and the brief of the situation were given as well. At 06:05 MRCC 
Rijeka initiated the emergency situation preparedness. Meanwhile the distress call had been 
received and acknowledged by the vessel IKARUS PALACE too. 
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The chief engineer ordered the engineers to leave the ER as the situation deteriorated. The 
engineers left the ER with the EEBD sets and came to the bridge. During the 
communication with the MRCC Rijeka, the Master ordered everyone to muster at the bridge 
due to the intensity of the fire and the explosions. Meanwhile, there were continuous 
explosions at decks below. Some of the drivers of the trucks had come to the bridge without 
taking their life jackets from their cabins. Therefore, the Master ordered them to go back to 
their cabins to get their life jackets. However, some of the drivers were unable to go back to 
their cabins due to the smoke, as it has been understood from their accounts during 
interviews. Because of the smoke, which replaced air in the ER the Diesel Generators 
stopped at 06:07. The Emergency DG started at 06:08. The Master contacted the operation 
manager of the company by INMARSAT M at 06:05 and informed him. The Master tried to 
contact DPA but could not reach him. 
 
The chief officer ordered the crew to prepare fire hoses around the bridge in order to hold 
back the fire, as it approached so close to the accommodation. Meanwhile, electrician 
pushed the button to start emergency fire pump again, but it did not start and only steam 
came from the hoses instead of water.   
 
The crew was stuck on the bridge upon the rapid increase of fire. The fire blocked the 
escape routes to the lifeboat, liferafts and the rescue boat. Moreover, it became impossible 
to reach the life rafts at starboard side due to the intensity of flames and the smoke. The 
master instructed another head count be made at the bridge and it was seen that everybody 
was there except one seaman who was sent to the foreside in order to prepare the forward 
life raft. Master ordered the evacuation of the bridge because of the risk of getting trapped at 
the bridge and he called the operation manager again and informed him about the 
explosions and his decision about leaving the bridge. 
 
The vertical height of the bridge from the sea level is 32 metres. Therefore it would be 
highly dangerous to jump to the sea. Their last option was the life raft at the forward as the 
aft escape route was totally blocked because of the vehicles burning at the open upper deck. 
The crew took flag lanyards, lines of the man overboard buoys and the fire hoses and laid 
them from the bridge wings down through the front wall of accommodation in order to use 
them to slide from the bridge to the top deck at around 06:15. Before escape, chief officer 
crept near the EPIRB, which was mounted to the aftside of the bridge deck, demounted, 
activated and threw it to the sea to keep it from the flames. 
 
Before sliding down along the front wall of accommodation, chief officer re-considered the 
possibility of getting onto the life rafts that were mounted at the starboard side. However, he 
decided that it would not be possible for the crew to approach and throw overboard safely the 
life rafts and the lower deck ladder due to smoke and flames. He took the SART device from 
its place at the starboard side by re-entering the bridge and activated and left it to the port 
wing side. The emergency DG stopped after a while due to the fire. When the alarm log 
printer at the engine control room was examined, it was seen that the device recorded an 
emergency switchboard blackout at 06:19 a.m. In the light of this information, it is understood 
that the electricity on the ship was cut off after 06:19 am. 
 
While sliding down from the forward wall of the accommodation to upper deck, master, chief 
officer and a passenger (driver) were not able to hold on to the hoses and the thin lanyards, 
they broke their ankles by falling. The chief engineer also fell and had injuries to his stomach. 



 
 
22

Another passenger injured his backbone. (Total 5 persons) During the escape, the upper deck 
covering and the trucks closest to accommodation was already fuming, partly burning and 
deck paints were roasting. The deck paint, which was hot and melt by the heat, stuck on the 
crew’s hands and feet and caused burns, slips and injuries.  The GMDSS portable radio, 
which was taken from the bridge for escape fell down to the deck and became unusable. Crew 
and passengers ran to the fore part by helping the injured people all together and some people 
climbed on the fore flume tank over the trucks with the assistance of the seafarers who came 
earlier. The fire hose at the open deck was taken and used to pull injured people over the 
flume tank from the top deck with the assistance of uninjured crew. When everybody was 
safely on top of flume tank, crew and passengers waited for about 20 minutes by hoping the 
fire would not approach to forward. While they observed, accommodation and bridge were 
totally ablaze and burning. 
 
In contrary to the hopes of crew, the fire at the top deck was approaching forward. At that 
time the census was re-taken on the order of the chief officer and it was seen that there was no 
missing crew/passenger. The life raft for 6 persons in the forecastle compartment and the 
knotted rope for abandoning the ship was thrown overboard by seafarers with the given order 
and permission to abandon the ship. At the time of waiting, crew noticed the lights of an 
approaching ship for the rescue. The Master gave the abandon ship order when the trucks at 
the second tier in the top deck started to burn. (There were 6 tiers of trucks at the upper deck). 
The uninjured crew passed down to upper deck from the forecastle deck manhole. The extra 
life jackets at the forecastle were distributed to the people who needed them. The crew started 
to abandon the ship around 06:45-06:50 am. Due to burns and fractures on their bodies, 
several people including master, chief officer, second officer, chief engineer and second 
engineer were not able to go down from the manhole to the lower deck. Therefore, some of 
them jumped into the sea and some of them tried to use fire hose that was hung down to the 
sea from the forecastle deck port side. The other crew and passengers went down to the upper 
deck from the manhole, and they went into the life raft from the starboard side by using the 
lifeline and some mooring lines. 8 people went into the life raft. The others hung on to the 
raft. Many people fell into the sea during abandonment due to the physical weakness. 
Survivors shouted and tried to gather together in the sea. They waited in small groups in the 
sea, some of them in the life raft, to be rescued. Many of those in the sea were not able to 
swim closer to the life raft because of their injuries, tiredness and shock. 
 
It was reported that the ship’s AIS device signal, which was monitored from the land, was cut 
off at 07:12 am. In the light of this information, it is understood that the fire reached the 
bridge/accumulator room at around 07:10 am and disabled the device, which operated on 
GMDSS batteries. 
 
Croatia Split Radio Station (9AS) received the Distress signal of the UND ADRİYATİK at 
06:04 am and reported this to MRCC Rijeka by MRSC Pula. MRCC Rijeka controlled the 
AIS signals of the vessels in vicinity and made contact with some of the nearest vessels (RIK, 
IKARUS PALACE) by Split radio. The nearest vessel to the accident scene was Greek 
flagged passenger ship “IKARUS PALACE” which was navigating from Patras to Venice. 
IKARUS PALACE received instruction from MRCC Rijeka regarding rendering assistance 
and headed towards the vessel in distress. IKARUS PALACE was approximately 10 miles 
away from the accident scene, 440 51,9’ N 0130 27,6’ E position at that time. In the 
meanwhile (06:25 am), as no convenient ship was available at Pula, rescue tug BRODOSPAS 
SUN was assigned and departed from Split to the vessel in distress. The Croatian authorities 
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also received the signals of the ship’s EPIRB device, which was thrown into the sea, at 07:11 
am. 
 
The MRCC ANKARA and MRCC ROMA were informed at 06:35 am. At 06:40 am, 
IKARUS PALACE saw the fire and the explosions on the UND ADRİYATİK and prepared 
its equipment and personnel for the rescue and assistance operations. IKARUS PALACE was 
0,4 miles away from the UND ADRİYATİK at 07:00 am. Lifeboats Nr. 3 and 4 were 
prepared for the assistance and the casualties were searched at the sea. UND ADRİYATİK 
was totally in flames and there were explosions. IKARUS PALACE’s communication efforts 
with the ship failed. At 07:10 am, the location of people at sea near the fore of the burning 
ship was determined. At 07:20 am pick up of the people by 2 lifeboats/rescue boats started. 
First, the Master was taken from the sea to the boat. The Master informed the rescuers of the 
number of the crew and passengers on his ship. Boats took 6-7 people from the sea and then 
took the people on the life raft and by 08:00 am the boats have completed rescue operations 
and returned back to the ship. At that time, UND ADRİYATİK was burning in flames at 
position 57.60 N, 0130 20.8’ E. At 08:06 am IKARUS PALACE reported to MRCC that they 
completed the search and rescue operations, at 08:30 am they took the lifeboats back to the 
ship and at 08:50 am left the accident scene in order to continue passage to Venice/Italy with 
the instruction of MRCC. The Master and 3 injured people were taken to sick bay for 
treatments. Cabins, blankets and the opportunity of rest were given to the other people. 
  
IKARUS PALACE docked at the port of Venice at 12:04. Casualties were taken from the ship 
at 13:00 pm by the agency of the UND ADRİYATİK under supervision of the Turkish 
Consulate.  
 
The tug BRODOSPAS SUN (1632 GRT) was assigned by the Croatia Maritime Authorities 
for extinguishing the fire on the ship and it reached UND ADRİYATİK at around 08:45 am. 
The ship was listing about 2-3 degrees on her port side and entirely enveloped in smoke. The 
ship was drifting to a direction of approximately 120 degrees and was already within 
Croatia’s territorial waters. BRODOSPAS SUN left the scene at 10:45 am. At that time, the 
tug TRITON arrived and started extinguishing operations. 
 
The fire fighting aircraft came to the accident area at 14:00 pm and used foam to extinguish 
the fire. The ship was still on fire and tugs DAVID I and BELI KAMIK was continuing to 
extinguish the fire until evening hours on 6th February 2008. The airplane, which was used 
for extinguishing purpose, had been withdrawn due to its inefficient contribution to fire 
fighting due to the closed deck structure of the ship.  
 
Salvage Company authorized by the ship operator/owner to rescue the ship, was ready to 
board at around evening hours. Salvage team managed to get onboard by helicopter at 20:45.    
 
Tugs SPICA and ANGELINA C arrived on-scene on 7th February 2008. ANGELINA C 
towed UND ADRİYATİK 10 NM away from the scene towards open sea. It had been decided 
to keep the ship south of latitude 44 50 N. The fire was still continuing and the ship had a 2 
degree list to her portside. 5 tugs were continuing extinguishing and cooling operations.  
 
Smoke was observed only at the forward part of the ship by 19:00 on 7th February 2008. The 
fire was almost under control in those hours. While 3 rescue tugs were working on 
extinguishing and cooling operations ANGELINA C was also towing the ship in order to 
avoid any drifting and to constantly keep the ship at least 10 NM off the coast.  
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Picture 16: Fire Extinguishing Operations 
 
At 08:20 on 8th February 2008, external-cooling operations continued. The quantity of smoke 
coming from the ship had reduced compared to previous day and only white coloured smoke 
was observed. While Angelina was towing the ship, other 4 tugs were continuing the cooling 
operation. The latest position of the ship was 440 46’ N – 130 18’ E. The rescue team 
(brigades) boarded with rescue equipment by helicopter at 09:57. The external cooling 
operation had been terminated in the same day. The ship was being towed close to the shore 
in order to avoid/minimize/reduce negative effects of wind and wave to the ship 
structure/stability. There were partly (local) fires in the ship especially on the main deck. 
Roughly 1 metre height of water had accumulated in the lower deck; therefore, rescue team 
decided to pump the water into ballast tank.             
 
Rescue brigades extinguished the fire in the inner part of the ship on 9th February 2008 and 
reported that there was no damage in the engine room, no water intake/ingress but 4 degree 
listing to her portside. The ship was kept close to shore due to NE 6/6 weather conditions.  
Apparently, there was no fire on board and the fire brigades left the ship on 10th February 
2008 while it was 4 NM off the shore. 
 
By 20:00 hours on 11th February 2008, the fire was totally extinguished. However, the ship 
was kept in its position by the towing tug and the other 3 tugs were around the ship. In 
addition, the ship still had a 3 degrees list on her portside. The Croatian authorities made a 
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detailed inspection in order to decide whether the ship was able to sail in this condition or not 
during the whole day. By 20:00 hours on 12th February 2008, there were no changes to the 
ship’s previous condition, no negative impact on its stability and the 5 tugs were staying close 
to the ship.    
      
The ship waited in this condition until 17th February 2008. After the ship owner made its 
decision and the classification society gave sailing permission following stability calculations 
the ship was towed to Fincantieri Shipyard Trieste/Italy by 2 Italian tugs with 2 additional 
escorting tugs and by noon hours on 20th February 2008 it was moored.      
 
2.5   After the Accident 
 
Following the accident, the ship owner and the operator evaluated the situation in order to 
discuss possible actions to be taken. As a result, they applied to the insurance company to get 
their approval that ship needed to be counted as Constructive Total Loss by claiming that the 
maintenance fee would be 80 % higher then the ship’s insurance and current market values on 
21st February 2008. Insurance company experts were assigned to inspect the ship and insurers 
accepted the mentioned application based on the experts report. In May 2008, the ship was 
sold by the insurance company in Trieste. UND ADRIYATIK was towed back to Tuzla / 
Turkey by December 2008 for a complete refurbishment / rebuilding and lengthening. 
 

 
 

 Picture 17: UND ADRİYATİK, After The Fire 
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Picture 18: UND ADRİYATİK, After The Fire 

 
3. Analysis 
 
3.1 Objective (Aim) 
 
The aim of the analysis is to determine circumstances and causes of the accident in order to 
make recommendations to help prevention of the occurrence of similar accidents in the future.  
 
3.2 Probable Cause of the Fire  
 
UND ADRİYATİK carries trucks and/or trailers. All transported vehicles are actively used in 
trade, which means that their fuel tanks are loaded with fuel. Trucks are also equipped with 
mini gas bottles for the food preparation needs of the drivers. In addition, trucks have plastic, 
nylon and rubber components, they carry various goods, which are combustible and easily 
catch fire. Their batteries, fuel tanks, hydraulic and lubricating oil systems are filled and 
electrical installation is in active condition. Although vehicles were in parked position, most 
of the electrical systems kept working in the background. It is a known fact that, especially 
older model trucks cause delays during the unloading operations in ro-ro vessels due to 
electrical failures resulting in trouble starting their engines. So there is always a risk of some 
drivers sneaking to ro-ro decks to start the engine heating systems a few hours before the 
unloading commences. Also, it is known that, especially older trucks may catch fire without 
any apparent reason while they are parked.      
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Picture 19: Starting Point of the Fire (The Location of First Fire Alarm) 
 
By taking into consideration the location of the fire alarm, and visual statement by crew, it is 
estimated that the fire began in port side after part of the main deck. This part of the main 
deck is an enclosed steel compartment, without any source of flames or heat other than trucks 
that might have caused a fire at that time. The fire did not reach the engine room and the fuel 
tanks. According to the loading plan, 60 trucks/trailers were stowed in the main deck. 
Distance among each other was only about 50-60 cm. It is obvious that even though one truck 
catches fire the spreading fire will affect the rest in a very short period of time.          
 
In the light of all inspections that have been carried out and the above given information, it is 
understood that the source of the fire is one of the trucks in the deck. Most probable cause of 
fire is, although not confirmed, malfunction in heating system in the truck.  
 
The ship has been inspected to ascertain the exact location and reason of fire after the 
completion of the extinguishing operations. Unfortunately as the main deck was completely 
damaged and covered by ashes, remnants and residues up to 40-50 cm height, exact cause of 
fire could not be detected.    
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Picture 20: Main Deck where the fire has started (Photo From a Sister Ship) 
 
 
3.3 Factors Affected the Accident 
 
3.3.1. SOLAS Requirements 
 
SOLAS Chapter II-2 Regulation 2 sets fire safety objectives and functional requirements as 
follows: 
 

1- prevent the occurrence of fire and explosion;  
2- reduce the risk to life caused by fire;  
3- reduce the risk of damage caused by fire to the ship, its cargo and the environment; 
4- contain, control and suppress fire and explosion in the compartment of origin; and 
5- provide adequate and readily accessible means of escape for passenger and crew.  

 
In order to achieve above said fire safety objectives, Regulations in SOLAS II-2 are 
developed by taking into consideration of the following functional requirements:   

 
1- division of the ship into main vertical and horizontal zones  by thermal and structural 

boundaries; 
2- separation of accommodation spaces from the remainder of the ship by thermal and 

structural boundaries; 
3- restricted use of combustible materials; 
4- detection of any fire in the zone of origin; 



 
 
29

5- containment and extinction of any fire in the space of origin; 
6- protection of means of escape and access for fire fighting; 
7- ready availability of fire-extinguishing appliances; and 
8- minimization of possibility of ignition of flammable cargo vapour.  

 
After the accident of the UND ADRİYATİK, it has been observed that the design and the 
structure of Ro-Ro vessels can be improved more in order to minimize the risk and protect life 
and property. In order to achieve this aim, the following recommendations can be proposed to 
the functional requirements as analyzed below: 
 
3.3.2 Division of the Ship into Main Vertical and Horizontal Zones by Thermal and 

Structural boundaries 
 
Roll-on/roll-off ships are designed to carry wheeled cargo such as automobiles, trucks, semi-
trailer trucks, trailers or railroad cars. Therefore, they have large external doors and open 
vehicle decks without obstacles and internal bulkheads to provide smooth loading and 
unloading operations. UND ADRİYATİK had 4 different vehicle decks. Lower deck (deck 1) 
and main deck (deck 2) were fully enclosed against weather/sea conditions. Watertight doors 
were kept closed in order to protect compartments from the worst effect of both weather and 
sea conditions during the navigation. However, upper decks (deck 3 & 4) are open decks to 
weather.  
 
Having a large area without bulkheads/divisions is the common features of all decks. The 
main deck, where fire began, has a deck area of 2655 m2 (177x15 meters) without bulkheads. 
The main deck has a capacity of 62 trucks, and has a volume of about 35400 cubic meters of 
air. The volume of the air in this compartment is more than enough to feed the oxygen needs 
of a big fire.                
 
Due to above said design particulars, it is seen that in these ships there are some significant 
difficulties on the application of fire safety objectives especially no.3 and 4. It is believed that 
functional requirement number 1 about division of the ship into main vertical and horizontal 
zones by thermal and structural boundaries can not be applied for such large unobstructed 
compartments.    
 
3.3.3 The Separation of Accommodation from the Cargo Spaces by Thermal and 

Structural boundaries  
 
The Ro-Ro decks surrounded the accommodation from three sides in UND ADRİYATİK. 
Upper deck passed under the accommodation and it continued to the stern of the ship. 
Underside of the accommodation deck was insulated to A-60 standard. However, the fire 
rapidly spreading to all ro-ro spaces and surrounding the accommodation on three sides 
engulfed the accommodation swiftly. The accommodation was ablaze in a very short time and 
melted beyond recognition. 
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Picture 21: Accommodation Fire 
 
3.3.4 Limited usage of the inflammable materials 
 
Although there are compulsory rules about the limited usage of the inflammable materials in 
the ships, there are no rules related with the limitation of the combustibility and 
inflammability of the materials carried as cargoes. Hence, all kinds of trucks with fuel, oil, 
electrical systems and other inflammable equipment and cargoes are carried in the Ro-Ro 
vessels. When the fire starts with any reason, trucks carried as cargoes start to burn no matter 
how carefully inflammable the ship was built and equipped, and spreads easily with blasts of 
the fuel tanks, tires, accumulators and flammable cargoes.  
 
SOLAS II-2 Part B – Regulation 6 is related with the inflammability of the paints used in the 
ships and other coating materials. However, there is no limitation in the regulation regarding 
the inflammability or smoke generation potential of the paints used in the ro-ro decks. In the 
steel ramps connecting different decks of UND ADRİYATİK, anti-skid paints were used. 
When the fire started, these paints gave intense smoke which was directly sucked into ER. 
 
The paints used in the decks burned and smothered with the heat of the lower deck. Parts of 
burning paints stuck to the bodies of the crew, who were trying to run away, many people 
were burnt at various levels and injured while they were escaping.  
 
3.3.5. Containment and Extinction of Fire  
 
According to the provisions of tables 9.5 and 9.6, of SOLAS Ch. II-2 Regulation 9, the decks 
surrounding the Ro-Ro spaces and separation bulkheads should have “A class” fire integrity. 
Upper and lower decks of the ro-ro spaces of the ship and the bulkheads were of steel 
construction without any fire retardation standard. There were trucks with highly inflammable 
elements stowed in decks. Therefore, it was simply not possible to implement the functional 
requirement regarding containment and extinction of fire in the space of origin. The fire 
originated in the main deck and spread to all the decks and the accommodation in a very short 
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time. Thus, once the fire starts, it was extremely difficult to prevent it to spread to all the 
vehicles on the deck very quickly and to other decks above and below with conduction.    
 
The footnote “h” of the Table 9.6 SOLAS Part II- 2 Rule 9 regarding ro-ro decks mention that 
“bulkheads and decks seperating ro-ro spaces shall be capable of being closed reasonably 

gastight and such divisions shall have “A” class integrity in so far as reasonable and 

practicable, if in the opinion of the Administration it has little or no fire risk”  It is believed 
that elasticity and unclearity of this requirement affects the application of fire safety principles 
to such a high fire risk ship division. 
 
On the other hand, the main deck and lower deck had A-60 level of insulation in way of the 
ER and fuel tanks. In the accident, although all the decks were burned and melted with the 
effect of heat, the fire did not spread to the ER and fuel tanks as they were protected with the 
A60 insulation. This case displays that A-60 insulation provides a crucial protection. 
 
3.3.6 Means of Fire Fighting  
 
One of the fire functional requirements of SOLAS is “access for fire fighting”. Reaching the 
fire scene is one of the essential basics of the fire fighting. 
 
For the ships in the commercial service, including ro-ro ships, the essential purpose is the 
optimum usage of the space for carrying cargo. Hence, there was only a gap of 40-50 cm 
between the sides, fore and aft of the loaded vehicles. Moreover, this space was full with 
lashing chains and turnbuckles, Therefore it was impossible for a person, yet a fire-fighter, to 
move efficiently between the trucks. Also the space left on top of the trucks in the enclosed 
decks was not sufficient for a person to stand or walk on the top of the vehicles. 
  
Accordingly, in case of a cargo fire in the ro-ro ships; approaching the fire, response manually 
with hoses, trying to extinguish the fire with seawater or mobile extinguishers, is found to be 
impossible, except those located at reachable positions as it can be seen at Picture 17. 
 
As a means of permanent extinguishing system, all enclosed decks were equipped with a 
manually operated spray drencher system. Therefore, when a fire alarm is activated; the crew 
in charge was supposed to open the main and distributing valves to the related sections and 
start the spray water pump from the safety control room. The said spray drencher system did 
not cover the open decks. 
 
When the fire broke out in UND ADRİYATİK, the available means of fire fighting was not 
used effectively. The possible reasons according to observations are as follows: 
 
1. According to the chief officer’s declaration the alarm system on board sometimes gave 
false alarms due to several reasons. Because of this, chief officer was not sure when the first 
alarm went off. He reset the alarm, and needed to make an additional eye check of the section. 
The reason for the duty officer’s action of not starting the spray drencher system and the fire 
pump directly was occasional false alarms, which caused uncertainty about the presence of a 
fire.  The time lost during the verification of the alarm by sending bosun and the watchman to 
the section was around 5 minutes, which was enough for the fire to spread rapidly and there 
was no device to check the scene remotely. 
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2. The Bosun and watchman went to the scene and informed the chief officer from the cargo 
control room about the situation. But they were unable to correctly assess the extent of fire. 
After hearing the report, chief officer was in the opinion that the fire could be extinguished by 
hoses until he arrived to place himself. After the report; the bosun and the watchman left the 
area because they were not equipped with any protective or fire fighting equipment. The time 
was lost there because they were not instructed to wear protective equipment and start 
fighting the fire. Time consumed during the preparation of the teams was also very crucial 
about fire fighting. This also caused a delay in response. 
 
3. At around 05:48 the chief officer gave the general alarm and announced the fire. The crew 
mustered at the muster station in a few minutes. Deck and engine fire teams started 
preparations. Chief officer ordered the crew in charge to equip the fireman outfit and the 
breathing apparatus (SCBA). All these preparations took about about 6-7 minutes. It is worth 
noting that, the chief officer was of the opinion that the fire was small and could be 
extinguished easily.  When he knew it could not, it was already too late due to very quick 
spread of fire. In other words, crew had only 5-6 minutes after the time of alarm to fight with 
fire effectively. When this time was lost with checks and preparations, it was already too late 
to response with the means available. 
  
4- When crew deployed fire hoses at the fire scene at about 05:56, they attempted to respond 
the fire, but there was no water coming.  Neither there was water when the chief officer tried 
to operate the spray pump for the drencher system from the safety control room at about 
06:02. 
 
The fire pump takes seawater from the seawater pump inlet valve (which was open). These 
pumps were equipped with Danfoss hydraulic valve/actuators to supply a steady flow during 
start up periods. When the pump starts, the valve starts to operate (open) gradually. When the 
water pressure is at a certain level the discharge line valve of the pump opens 100% and the 
opening ratio of the valves can be monitored from the computers. Pressurized seawater then 
reaches to the fire hydrant line, hydrant valves and can be used to extinguish fires to a certain 
level by using fire hoses. Spray pump worked in a similar principle. 
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Picture 22: Fire System Pumps and Piping Diagram (Computer View) 
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Meanwhile, engineers in the engine control room check the system from the control room 
computer. The computer screen of the control system (GEAMAR 120 ISL) indicated “???” 
signals for the valves which showed that the system was unable to monitor or control the 
position of the pumps and opening ratios of the valves. This meant that the remote control 
system was not working.  
 
In the circuit system, the spray, main fire and emergency fire pump’s hydraulic valves were in 
the same loop. Probably, there was not any problem in the board because pumps were 
operable at that time. If the hydraulic valves in the discharge side of the pump do not open 
then there is a risk of activation of thermal protective relay, which stops the pump to protect 
the electric motor. In addition, if these valves do not open, the pumps will not supply the fire 
main with water. It needs to be reset from the electric board located in the pump room. 
  
The possible reason for the system failure is the loss of signal in the remote cables. The 
reason can be attributable to the F3 fuses for the failure of the fire pump, emergency fire 
pump and spray pump. The consequence of such failure is the pumps would stop when they 
were running, or the pumps were stopped at the time of the failure it would not be possible to 
start them. Each of these pumps have starter cables which run from the pumps to the bridge in 
order that they can be started remotely by a push button on the bridge.  A possible explanation 
for the F3 fuse failure, is that the fire had impacted on the integrity of the starter cables 
running to the bridge through the area of the fire and the F3 fuse may have failed. The time 
between the first alarm (thought to be around 05:35) and the response attempt of the fire 
fighting teams including preparation time is about 20 minutes, which is around 25-30 minutes 
after the outbreak of fire. Therefore the crucial delay caused the fire to spread out 
immediately and possibly fire burnt down the remote control cables of the spray pump, 
emergency fire pump and main fire pump. During the investigation, it was not possible to 
trace individual cables of the pumps due to the extent of damage. The planned maintenance 
records indicate that all the pumps were being regularly tested and there is no evidence to 
suggest that prior to the fire, the pumps were not fully operable.   
 
About 06:06 the thick smoke in the engine room deteriorated and the chief engineer ordered 
evacuation of engine room. Therefore, there was not enough time for engineers to check the 
pumps and valves manually from the pump room. Additionally the chief officer did not have 
time to ask engineers to operate the pumps manually. The frightening explosions, fierce fire 
and smoke made them think that it was too late to fight the fire, which was possibly true. As 
crew was evacuating the bridge, the top deck was already burning partly and if crew lost a 
few minutes more trying to fight with fire, which was beyond control, they would be trapped 
and this would have cost many lives. 
 
Another possibility is that, fire pumps started at first but stopped when the electric supply 
ceased due to stopping of diesel generators in the ER and did not automatically re-start with 
emergency diesel. The system needed to be manually re-started. Crew was unable to re-start 
the pumps because of the reasons explained above. 
 
3.3.7. Escape Routes 
 
One of the fire safety objectives and functional requirements of SOLAS is stipulated as “to 

provide adequate and readily accessible means of escape for passengers and crew”. SOLAS 
Chapter II-2 Part D requires safe and accessible escape routes with adequate design in 
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emergency situations. Regulation 11-1 of Chapter III requires that “the lifeboats shall be 
stowed as close to accomodation and service spaces as possible”.  
 
As explained also in paragraph 3.2.3, the Accomodation of UND ADRIYATIK was located 
abaft. The distance from free fall lifeboat (stowed in the extreme aft) to accomodation was 
about 55 metres. To reach to the lifeboat from muster station persons were required to use the 
open deck passage in port side. The passage was only a few meters above the upper deck, 
which was full of trucks. Due to the quick spread of fire, the trucks in the upper deck and the 
trucks at the ramp leading from main deck to the upper deck were ablaze within about 20 
minutes. This time, crew was still trying to fight with fire. As the passage to lifeboat and 
liferats was unprotected, the escape route to survival craft was blocked by fire and smoke and 
when captain decided to abandon the ship, persons were unable to pass to aft to survival craft.  
 
There also were 2 liferafts in the starboard side of the bridge deck, but as they were stowed in 
aft extremity of accomodation block, it was not possible for persons to approach to life rafts 
due to the rising heat and flames from deck below. With aft side and survival craft completely 
blocked by fire, only option was to try to go to forecastle before fire surrounded top deck and 
accomodation completely. By using fire hoses and flag lanyards, all persons slid down to top 
deck which was already smouldering and ran to forward. Several persons injured themselves 
or had various degrees of burns as they came into contact with hot metal and paintwork. At 
the end, 31 persons had to use the 6-person foreward liferaft to abandon ship. Should the 
weather and sea conditions were not favourable and rescue did not arrive immediately, the 
results would be much adverse.  

 

 
 

Picture 23: Escape Route  
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3.3.8 Engine Fans   
 
The air intake of the engine room main suction (ventilation) fan was located about 1 meter 
above the vehicle ramp between the main ro-ro deck and upper ro-ro deck (inboard). The anti-
skid arrangement on fixed ramp, situated just below the accommodation, was not made of 
bars welded in herringbone pattern, but of a thick coating of epoxy based anti-skid paint. 
When the fire started on the main deck, (below the fixed ramp) it heated the thick coating 
from below rapidly and the thick coating gave a very dense smoke, which was sucked 
immediately into the engine room. Although there was no fire in the engine room, it filled 
with smoke in a short time. As a result, the emergency crew had to abandon the engine room 
before completing the arrangements. They had to use EEBD sets for escape. Auxiliaries 
stopped shortly afterwards due to lack of oxygen in the room. Should the intake of suction fan 
located on top deck or outboard side of the ship, clean air in the engine room would allow all 
engine operations to continue for considerable more time.  
 
SOLAS Chapter II-2 Regulation 6 is about the smoke generation possibility of paints and 
other finishes but there are no requirements regarding smoke generation limitation of paints 
applied in the ro-ro cargo spaces. Neither are there design requirements which prohibit 
installation of engine intake fans in the ro-ro decks.  
  
 

 
 

Picture 24: The Location of Engine Room Inlet Ventilation Fans (Sister Ship) 
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Picture 25: Engine Room Inlet Fans after the Accident 

 
 
3.3.9 Main Deck Foreside Ventilation Fan 
 
After the accident, some of the ventilation dampers which should be closed during navigation 
to ensure isolation of cargo spaces from outer atmosphere were found open. However, the 
crew testimonies showed that ventilation dampers were closed before departure and re-
checked afterwards. A hydraulically piston-type closing system is mounted for the operation 
of the dampers and it is considered that the severity of the fire in the cargo space might have 
broken off the hydraulic pipe lines and drained the hydraulic oil inside. When the hydraulic 
pressure was lost, the spring action might led dampers to open. 
 
3.3.10 Emergency Diesel Generator 
 
At about 06:07 the thick smoke filled the Engine Room and the Diesel Generators stopped 
due to lack of air. It is known that the Emergency Diesel Generator started about 06:08. 
    
4. Conclusions  
 
The following are the safety issues identified in the investigation. They are not listed 
according to their priority. The following items are in the order in which they appear in the 
analysis. 
 
1. In UND ADRİYATİK, the vehicles carried in the Ro-Ro spaces are potential sources of 
fire. Even if these trucks do not carry any dangerous cargo, they are actively used in trade that 
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means their fuel tanks are loaded with fuel and there are hydraulic and lubricating oil in their 
systems. The following items are the other risk factors of vehicles carried on board. 
  

• Trucks carry mini gas (LPG) bottles for the food preparation needs of the drivers. 
• Trucks have plastic, nylon and rubber components and they carry various goods, 

which may be combustible and easily catch fire. Rubber tires filled with compressed 
air is a good source of air for the spreading of fire. 

• The battery and electrical installations; although vehicles are in parked position, most 
of the electrical systems keep working in the background.  

• Older trucks are equipped with obsolete heating equipment.  
• Trucks have the potential to catch fire even if they are in parked positions. [3.2] 

 
2. Probable cause of fire may be a malfunction in the electrical heating system of one of the 
trucks in main deck port side. [3.2] 
 
3. As a nature of ro-ro ships, the trucks were loaded very close to each other and the gap 
between them was restricted with lashing chains. It is extremely difficult to fight against a 
possible fire, which may start in these areas. (Response)[3.2] 
 
4. The narrow gap between trucks caused the other trucks to catch and feed the fire more 
expediently. Therefore, the fire spread rapidly. (Suppression) [3.2] 
 
5. Ro-ro decks are constructed without bulkheads/divisions, have big numbers of vehicles, 
and have an enormous air volume capacity these factors contributed to the rapid and 
uncontrollable spread of fire. The volume of the air in the main deck where fire has started, 
was quite enough to feed the oxygen need of a fire without any external supply. (35400 cubic 
meter) [3.3.2] 
 
6. The accommodation was surrounded with Ro-Ro decks from the three sides of front, back 
and below. Therefore, the rapidly developed fire surrounded and heated the accommodation 
in a very short time.  [3.3.3] 
 
7. Although there are compulsory rules about the limited usage of the inflammable materials 
in the ships, as a contradiction there are no rules related with the limitation of the 
combustibility and inflammability of the materials used for the construction of trailers, which 
are carried in big numbers as cargo on the ro-ro ships. [3.3.4] 
 
8. SOLAS II-2 - Regulation 6 is related with the inflammability of the paints used in the ships 
and other coating materials. However, there is no limitation regarding the inflammability or 
smoke generation potential of the paints used in the ro-ro decks in this regulation. [3.3.4] 
 
9. A class fire integrity without any time-value resistance between the ro-ro decks was of little 
practical use for this fire. Fire spread very quickly from lower decks to top deck. 
 
The SOLAS provision regulating the usage of A-60 insulation in ro-ro cargo vessels is open 
to comments and flexible, which may give a way to owners/shipbuilders to compromise with 
safety through the usage of low cost alternatives. The walls and decks of ro-ro spaces should 
be to a higher level fire standard as much as possible. The fire devastated all ro-ro decks and 
superstructure but did not spread to engine room and fuel tanks as they were protected with 
A-60 insulation, This outcome implies the importance of A-60 insulation. [3.3.5] 
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10. There were false alarms in the system previously. Also it was not possible to monitor the 
enclosed ro-ro decks remotely. An additional visual check caused a delay, which ended up 
with an uncontrollable fire. [3.3.6] 
 
11. The time of the day, of about 05:35 (Ship Time-Turkish LMT) had a critical role in the 
fire. All persons on board were asleep except the chief officer and the watchman at the bridge. 
It is known that, at this time of the day, the biological rhythm of human beings is in a passive 
state. [3.3.6] 
 
12. The passage to aft and the escape route to the life saving equipments was unprotected and 
was passing near the burning trucks. Therefore, these equipments became unreacheable and 
impossible to use. [3.3.6] 
 
13. The verification of the fire alarm and preparation took relatively long time; there was 
nearly a 20-minute delay in the response. [3.3.6] 
 
14. Water was not supplied to either spray drencher or fire hydrant systems, possibly because 
of the burnt and short circuited remote control cables leading to common fuse failure of the 
spray pump and fire pumps or cut off of electricity due to stopping of DG’s. [3.3.6] 
 
15. The anti-skid paint on the fixed ramp between main Ro-Ro deck and upper Ro-Ro deck 
(inboard), situated just below the accommodation caused a thick smoke. The smoke was 
sucked in to the Engine Room via the fan located just above the ramp. The main engines and 
auxiliaries stopped shortly afterwards due to a lack of oxygen in the room. [3.3.8] 
 
16. The comprehensive, effective and timely actions of the Croatian SAR and fire fighting 
units along with the Master’s timely order to abandon the vessel, helped save the lives of 
survivors and prevent of marine pollution and environmentally harmful consequences of the 
accident.  
 
5. Actions Taken   
 
1. The Turkish Undersecretariat for Maritime Affairs issued a circular immediately after the 
initial findings. In the circular, all ro-ro owners and operators are required to take several 
precautions, including in the areas given above. (see Appendix) 
 
2. The owners, as having biggest Turkish ro-ro cargo fleet and owners of several sister ships, 
took action and issued an order to their fleet for several immediate corrective measures. Also, 
they took steps to rectify the major items (mentioned in conclusions section paragraphs 11, 12 
and 13) both on existing ships and the new buildings. 
 

-The company made an agreement with professional support and training organization in 
order to improve fire response abilities of the crew. For the purpose of this training expert 
teams join the voyages and give additional fire training and oversee the drills.   
 

      -As a standard company policy, every 4 hours, the watchman checks all vehicles on decks. 
The company has started to implement a new policy of checking the vehicle cabin-heating 
units are switched off after parking on board. According to this check the drivers are 
responsible for ensuring that the unit is switched off completely and this is going to be 
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verified by a member of the crew on the Ro-Ro deck. All keys of all vehicles on board are 
to be handed in to the crew with no exceptions as a company policy. 

 

- The company has a marine planned maintenance system installed on board computers 
for every ship. Regular maintenance of the deluge system and all fire fighting equipment 
is recorded in the programme. After the UND ADRİYATİK accident, this issue became a 
priority for the company and the maintenance of the deluge sections became imperative. 
 
-Therefore annually, all deluge sections will be tested and recorded with high priority to 
all the fleet according to the programme. Previously these tests were carried out during 
very short times between loading/unloading operations. 
 
-It has been observed during the process of the writing of this report that the company 
made a great effort to take all necessary precautions for crew and property to remain safe, 
regardless of costs, which is an indication of an increasing safety culture and 
consciousness. 

 
3. A paper submitted to IMO FSI Sub-committee 16th session to inform the organization about 
the initial findings. FSI 16/6/2.    
 
6. Recommendations 
 
SOLAS requirements regarding design and the structure of Ro-Ro vessels, as explained in the 
body of this report, can be improved more in order to minimize fire risk and to protect life and 
property. Therefore, 
 
Maritime Administration is recommended to:  
  
6.1.1 Discuss the related conclusions above (Section 5) in the international bodies for review 
of standards and amendment of applicable mandatory regulations as well as the related 
guidance. 
 
6.1.2 Prepare guidance regarding minimization of fire risks of vehicles carried on board ro-ro 
ships. The vehicles shall provide fire safety measures within themselves before they enter into 
ro-ro vessels in order to comply with basic fire safety rules.  
 
6.1.3 Discuss the implementation of automatic fixed spray systems with heat detectors in 
enclosed ro-ro spaces in order to save time in case of a fire and help to improve the fire safety 
of the vessel by keeping the negative impacts on stability in mind. 
 
6.1.4 Discuss the use of CCTV’s or infrared heat sensitive monitors on enclosed decks of ro-
ro ships and regulate accordingly, 
 
6.1.5 (Although it was not observed in this casualty) Note that; the implementations in the 
context of the ISPS Code should not create a conflict with the safety measures. The electronic 
card controlled doors may delay the response to a possible fire on board while the ship is in 
port.   
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Interferry (The International Ferry Association) is recommended to: 
 
6.2.1. Inform its concerned members (ro-ro cargo operators, owners, naval architects, related 
industry) about the conclusion section of this report. 
 
6.2.2 Inform its concerned members to make studies on the design of the escape routes to the 
lifeboat and life rafts (LSA) or the location of LSA’s to be as close as possible to the 
accommodation in ro-ro vessels.  
 
The Ro-Ro Operators Operating Under the Turkish Flag are recommended to: 
 
6.3.1.Inform their fleet to note the importance of the fixed spray extinguishing systems in case 
of a cargo fire. Since the stowage positions of trucks are too close to each other due to 
economic concerns, the manual fire response at these areas becomes ineffective. Therefore 
it’s extremely important that the fixed spray extinguishing systems should operate with high 
efficiency. The sprinkler system of the ro-ro cargo spaces should be tested and the periodic 
check of the overall system should be done and recorded properly.  
 
6.3.2 Inform their fleet to note that the spray drencher system works with seawater and after 
tests the spray nozzles may be clogged due to salt residues and may require cleaning after a 
number of tests. It is important to flush the pipes and nozzles after testing with the freshwater 
line and/or air flow in order to facilitate the maintenance and cleaning work after tests. 
 
6.3.3 Inform their fleet not to stow dangerous cargo loaded trucks and trailers on deck near to 
or under the escape routes in any circumstance. 
 
6.3.4 Perform the fire drills according to possible disaster situations in order to improve team 
management among the crew during the response attempts. 
 
6.3.5 Inform the crew (if the circumstances allow) to take or throw to the sea the floatable 
SVDR module when abandoning the vessel.  
 
The Operating Company is recommended to: 
 
6.4.1. Test the fire sensors and the system within the fleet regularly, obtain defective sensors, 
prevent false alarms and to keep a record of false alarms. 
 
6.4.2. Take necessary precautions to protect the escape route to the lifeboat and life rafts 
(LSA) from a possible fire. 
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7. Appendix - Synopsis of Circular of Turkish Maritime Administration (UMA)  
 
Note: This circular was issued by the Turkish Maritime Administration shortly after the 

accident to enable shipowners, operators and crew on board ro-ro vessels operating under 

Turkish Flag to be informed about the initial findings and to take necessary precautions. 

 
A 193 m. Ro-ro cargo vessel carrying around 200 trucks and trailers was undertaking a three-
day voyage. Just three hours before arrival at its destination port, a smoke alarm indicated 
there was a fire in the main deck area. Despite the efforts of the crew, the fire spread rapidly 
to several decks. Escape routes to the main survival craft, located aft, were cut off by the 
ferocity of the fire. Fortunately, by the careful consideration of the risks by the officers and 
crew, all personnel on board were rescued after abandoning the vessel via the forecastle. 
  
Although there was no fire in the engine room, it was filled with smoke in a short time. As a 
result, the emergency crew had to abandon the engine room immediately using their EEBD 
sets. The main engines and auxiliaries stopped shortly afterwards due to lack of oxygen.  
 
The origin of the fire is yet to be determined, but there were no identifiable ignition sources to 
start a fire in the main deck other than trucks and trailers. 
 
The following recommendations are based on initial findings and aim to inform owners, 
operators and crew on board ro-ro vessels: 
 
1- Closed ro-ro spaces contain a high volume of air sufficient to sustain a fire for some 
considerable time, even when all fire flaps and doors have been secured closed. 
 
2- Trucks and trailers are potential fire hazards due to fuel, components, LPG heaters and 
cylinders, tyres full of compressed air, and in some cases, the goods they are carrying. 
In addition, electrical devices and batteries are potential sources of ignition. 
 
3- Fire can spread from one ro-ro space to another rapidly by conduction even if the 
separating material is steel. 
 
4- Escape routes to survival craft should be evaluated and if necessary appropriate measures 
taken to provide adequate protection in the event that ro-ro deck fires become un-controllable. 
Alternate escape routes should be considered during drills, taking the possible fire scenarios 
into account. 
 
5- Engine ventilation intakes located close to ramps and ro-ro decks have the risk of taking 
smoke into the engine room. This dense smoke would necessitate evacuation of the engine 
room and could eventually stop main and auxiliary engines from running. 
 
6- Coatings used on ro-ro ramps or decks may generate an excessive amount of smoke which 
may seriously hinder the fire fighting capabilities and escape operations. 
 

7- In ro-ro spaces, consideration for timely use of manual drenching systems supported by 
regular drills is essential. Additionally, CCTV systems should be considered together with the 
provision of automatic drencher systems. 

__________ 
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