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The M/T Erika tanker accident outside Bretagne the 11 and 12 December 1999 has provoked questions. The Erika broke apart on 12 December while underway at sea and spilled > 20 000 tons of heavy fuel oil. Why?
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The official investigation (see below) has explained why the Erika broke apart, but another cause could have been a fracture in the single hull side shell structure caused by fatigue and cyclic, heavy wave loads on the side on the morning of 11 December. Oil then started to leak and the tanker asked for assistance. However, the leaking and damaged tanker was apparently denied a port of refuge and had to stay at sea in the heavy weather for another day. The fracture therefore developed upwards to the main deck, which in turn fractured across the full beam, due to the continued bad weather. Then, on the 12 December, the fracture developed downwards through the two longitudinal bulkheads and the side shell on the opposite side of the original damage and the section modulus of the cargo tank body became zero - the only structure connecting the two parts was the bottom plate, which was ripped apart. Thus, we know how the Erika broke apart. Unfortunately we have not been told why the ship was denied a port of refuge to stop the small fracture to develop into a disaster.
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 According to Malta's Maritime Authority (MMA) October 2000 there were many concurrent causes: 
	"The loss was the result of several factors acting concurrently or occurring simultaneously ... The most likely reasons for the loss were corrosion, cracking and local failure, vulnerabilities in the design of the ship, and the prevailing sea conditions. ... In 1998 the tanker underwent repairs at the Bijela shipyard in Montenegro. ... The quality of the Bijela repairs could have contributed to the intial local failure, leading to the final collapse ... The ship's managers were in attendance when these repairs were carried out, yet they failed to identify and/or address areas of significant local corrosion, nor did they monitor the repairs correctly."
	



Thus the MMA puts also serious blame on the ship's managers - they failed in their duties. 
To do proper repairs of an allegedly corroded tanker is not easy. Evidently severly correded parts are renewed and the repairs stop, where the original steel is intact. The extent of the repairs is agreed between owners, ship's manager, shipyard and class. During removal of corroded parts you may discover new damaged areas and the extent of repairs is extended. Evidently you should not or cannot weld new steel to original, severly corroded steel. 
The work is then supervised by the workers forman, the shipyard's Quality Assurance team, the ship's manager's supervisor(s) and the class. It is evident that welding of the ship's hull new steel plating to existing plates needs to be checked at every step of welding and that the preparation of works is correct at every step. Only particularly qualified welders are used for this delicate work. 
Evidently it is the ship's manager's supervisor who has ultimate responsibility but the total responsibility must be shared by the yard and the class. If, which happens frequently, the managers supervisor is an ex chief engineer with limited welding experience of steel hull, and if the welding is done day and night concurretly with other work occupying the supervisor, he (or she) must rely on the shipyard and class that the steel work is done properly. 
One lesson to learn is that all repairs affecting a ship's hull plating must be recorded properly.
In December 2000 the classification society RINA responded to the allegations about corrosion. RINA stated that the last special surevy in 1998 did not give evidence of accelerated corrosion in the ballast tanks. Hull-thickness measurements were taken. During the 18 months that then passed until the accident RINA did not receive any infomation about problems and the vessel passed several oil company vettings and two port state controls - no problems! RINA suggests six other causes which could have contributed to the accident to be inspected further. But maybe the fracture started in a cargo tank?
All oil from the wreck was removed during the summer of 2000. It would have been extremely helpful to find the exact cause of the accident and that the fractured parts would have been filmed at this time. 
Did in fact the alleged fracture start in the interface between new/repaired and old steel, and how could it develop into a disaster, whereby the tanker split into two? Did corrosion play any part? By close-up filming of the ripped apart edges we might find the answer. Unfortunately the charters, Elf-Total-Fina, who paid for the removal of the oil from the wreck did not apparently film the edges of the two parts!
The MMA puts blame on the tanker's design, but it was a standard single hull tanker with two longitudinal bulkheads. That the shell plate in tankers (and other ships) fractures locally is fairly common, but that the whole tanker then splits into two is extremely rare. It is strange that the underwater pictures of the two parts of the wreck have not been made available for examination of the fracture surfaces.
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The French appeal court judge Dominique de Talancé asked 2001 two 'expert' naval architects to determine the causes and the responsabilities of the accident. They concluded (Figaro 5 October 2001) that the trading certificates were issued on 21 November 1998 and had not been re-newed on 21 November 1999, i.e. the tanker was trading without certificates. However, that did not cause the ship to split into two. As the Class was still valid and as the trading certificates rely on Class regarding hull strength, out-of-date trading certificates cannot have caused the accident.
The 'experts' also concluded that the tanker was not popular with the oil majors - black listed in 1993, rejected by TPS 1994-1995, accepted by Shell and BP in 1996, rejected by BP in 1997, rejected by TPS and Shell in 1998 - and that it had been detained twice - corrosion of bulkheads on 11 December 1997 and corrosion of the hull on 20 May 1998.
It would appear that the Erika then went to drydock in Montenegro May 1998 and carried out the necessary repairs under RINA supervision and then traded another 18 months before the accident.
The 'experts' state that the Erika was rejected by BP in 1999. However, a rejection by an oil major is not the cause of an accident, and we are not told why the tanker was rejected. And according to RINA other oil majors and two PSC's passed her.
The 'experts' blame the charterers Elf-Total-Fina for having chartered a sub-standard tanker, but it is not clear how Elf-Total-Fina according to the 'experts' should have been able to, e.g. inspect the hull and cargo tanks of the tanker. When oil majors 'vet' a tanker, it checks many items, but evidently the vetting surveyor cannot inspect all the details of the internal hull in cargo and ballast tanks or the quality of recent repairs.
The 'experts' do not explain why the tanker split into two or how the charterers (Elf-Total-Fina) should have been able to recognize that risk or possibility a week earlier. And we still do not know why the tanker split into two.
The 'experts' do not mention that the responsability of seaworthyness (and cargo worthyness) of a tanker rests with the shipowner - not the charterer.
The 'experts' rightly blame the French (Brittany) maritime safety authority (Premar) for having misjudged the first Mayday and the request for a port of refuge. Premar did not consider the first request from the Erika on 11 December seriously and no emergency procedures were activated on 12 December. In that time a small fracture in the side apparently developed into the tanker splitting into two parts. 
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The Erika accident has led to new demands year 2000 of phasing out single hull tankers and the use of Double Hull only or approved alternative design (even if the cause(s) of the Erika accident is (are) still not finally resolved 2001). 
However, the side structure of a Double Hull tanker is generally higher stressed than single hull due to the void inside side space - no cargo pushing from inside against the side. The whole side is a ballast space! A fracture in the side of a Double Hull tanker will then result in the same accident as the Erika (in similar, very unusual circumstances), i.e. the upper deck fractures first (because the section modulus is less at the deck - the fracture goes upwards), then the deck fractures and finally the longitudinal bulkheads and side shell members fracture down to the bottom. There is nothing to pull the tank body together, when the deck is fractured - double hull or conventional single hull.
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In October 2000 the 1989 built Double Hull chemical tanker the Ievoli Sun sank loaded with >5 000 ton Styrol. The cause of sinking is not yet known - heavy weather? - but a contributing cause could very well have been the double hull spaces/structure. Everyone (?) knows the difficulties with leaks of chemicals into the double hull spaces - how to clean in out? How to repair the leak? 
The writer has inspected (on behalf of a prospective buyer) a double hull chemical tanker with a mixture of unknown chemicals in the double bottom! The particular trade of the tanker was so hectic with >ten different chemicals loaded/discharged that the crew had little time to inspect all double bottom tanks between cargoes. The result - suddenly the tanker had a mix of unknown chemicals in its double bottom? How to clean that? And where was the leak - fracture? And could the mixture have damaged the outer hull? Double hulls can be very dangerous! 
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However, the COULOMBI EGG design may prevent the Erika and the Ievoli Sun type accidents! Why? The answer is simple! When the fracture in the side of the ballast tank develops upwards to the deck, the tank body is kept together not only by the bottom structure but also by the stepped, mid-height deck structure. The section modulus with a fractured deck is not 0% but about 30% of the original due to the mid-deck structure and this is enough to prevent the fractures to proceed downwards. Evidently, any tanker is quite strong and does not suddenly break apart due to a fracture unless there are contributing circumstances, e.g. refusal by shore to permit a port of refuge, but there should be no doubt that the residual strength of the COULOMBI EGG tanker structure is greater than any other design. Also, the COULOMBI EGG tanker is always sagging when loaded, so the still water bending moment is always preventing the fracture do develop upwards.
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The single hull COULOMBI EGG is already approved by the IMO and the European Commission as an alternative to Double Hull. It should therefore be clear that the future of tanker design should not be between single and double hull but between Double Hull and the COULOMBI EGG. The European Commission (Margot Wallström, Loyola de Palacio) was in November 2000 discussing various proposals for better safety at sea in Europe - better port state control, single hull phasing out, volontarily age trade limit of 15 years, etc.However - the answer is the COULOMBI EGG tanker - easy to inspect for PSC, better than Double Hull, easier to maintain - thus probably in better condition than any other tanker after 15 years. And the COULOMBI EGG tanker is a European product! 
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The Erika accident has many similarities with the [image: image12.png]


Estonia accident, i.e. misleading information is fed to the public and incorrect conclusions are drawn.  
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On 28 March 2001 the 34 365 dwt bulkcarrier Tern collided with the 37 000 dwt Double Hull tanker Baltic Carrier. It was a classic collision between equal size ships (used in the IMO data base to evaluate collision damage, where severe spills only occur in 25% of the cases - when the inner hull is breached - according to the statistics). It was - of course - the upper side of the Baltic Carrier that was breached and 2 800 tons of heavy fuel oil flowed out from one breached centre tank. The hull inside B/5 from the side was not damaged. 
Had the Baltic Carrier been built according COULOMBI EGG principles with a B/5 collision crush zone in the upper side, it is highly probable that no cargo tank had been breached. And had a lower side tank been breached, only < 700 tons would have flowed out. Luckily the cargo on the Baltic Carrier was inflammable heavy fuel oil, which did not catch fire. Next time you may not be so lucky. The only effective severe collision protection for tankers is the COULOMBI EGG design.
Please visit my guest book and make comments! I look forward to your comments how to improve tanker and ferry (and all other ships) safety at sea.
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anders.bjorkman@wanadoo.fr
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Back to Heiwa home page!
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