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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.   
 
 
 



 
 
41

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. 

__________ 
 




