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1. SYNOPSIS

1.1 "Stena Europe", a 24,828 tonne ro-ro passenger ferry departed Rosslare Europort
on 30th January 2003 at 12.09 hours for Fishguard, Wales with 155 passengers
and 65 crew on board.

1.2 Approximately 30 minutes later the vessel suffered a complete loss of
propulsion and drifted down onto and then past the Tuskar Rock Lighthouse off
the Co. Wexford coastline.

1.3 Emergency services were alerted to the situation and the vessel regained full
propulsion by 14.00 hours.  The situation was declared under control and the
"Stena Europe" continued on its voyage to Pembroke without further incident.  

• ALL TIMES ARE LOCAL TIMES.
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2. FACTUAL INFORMATION

2.1 Name                             Stena Europe
Port of Registry               Fishguard
IMO No                           7901760
Flag                                United Kingdom

Built                               Gothenburg, Sweden, 1982

Type of Vessel                 Ro-Ro Passenger Ferry

Management Company    Stena Line Limited

Dimensions                     LOA   149.03m
                                      Breadth 26.00m
                                      Draft Max 6.12m

Speed                             20.5 knots maximum
                                      18.0 knots normal

Tonnage                          GT     24828
                                      NT     11968
                                      DWT  2720

Class                               DNV +1A1, Ice 1c, Car Ferry A

Main Engines                   4 x Wartsila Vasa 12V 32A
                                      3840 kW each. Total 15360 kW

Auxiliary Engines             3 x Wartsila Vasa 4R 32A
                                      1240kW each.  Total 3720 kW

Bow Thruster                  2 x KaMeWa 736 kW each
Steering                          Twin Rudder Electro-hydraulic Rotary Vane.

Crew on board at time 
of incident                      65

Passengers on board at 
time of incident              155 - Maximum capacity 1386 persons

2.2 ENGINE ROOM CONFIGURATION AND DESCRIPTION.

2.2.1 "Stena Europe" has four main engines located in the main engine room
compartment.  These are numbered 1, 2, 3 & 4.,  1 & 2 engines are on the
starboard side,  3 & 4 engines are on the port side.  
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2.2.2 Three diesel driven electrical generators are located in a separate adjacent
compartment forward numbered 1,2 & 3 from starboard.  

2.2.3 Three start air compressors and two start air receivers are located forward of
the generator compartment.   Normal operating pressure of the start air system
would be 28 – 30 bar when fully charged.  Two start air compressors are set to
run automatically to keep the air receivers constantly charged up.

2.2.4 In common with many ships of this type the main engines and generator jackets
are cooled by a high temperature (HT) system circulating through plate type
coolers fed by a low temperature (LT) cooling system.  The LT cooling system
will also cool lube oil coolers, scavenge coolers, air compressors, hydraulic oil
coolers etc.

The LT system is in turn cooled by sea water coolers.

2.2.5 The LT and HT systems are capable of being divided into separate port and
starboard side systems.  This would be the normal running position in order to
provide a degree of redundancy.  The port side systems supply No 2 and No 4
main engines and No 3 generator.  The starboard side systems supply No 1 and
No 3 main engines, No 1 & No 2 generators and the air compressors.

2.2.6 The HT and LT systems share a common ‘header’ or expansion tank.    In
addition they are joined by a piping system, which allows some mixing of HT/LT
for temperature control (See Appendix 8.1).
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3. CIRCUMSTANCES PRIOR TO INCIDENT

3.1 Stena Line U.K took delivery of the "Stena Europe" from its parent company
Stena Line in March 2002.  The vessel operated its Fishguard – Rosslare Europort
route in the Irish Sea from this time until the incident.  Records held on board
show that the main engine overhauls were all completed on time and according
to manufacturers instructions. Stena Line overhauled no.s 2,3 & 4 engines in
May 2001, June 2001 and January 2002 respectively.  Stena Line U.K.
overhauled no 1 engine in September 2002.   

3.2 "Stena Europe" lay alongside in Rosslare Europort on 30th January whilst loading
passengers and cars.  During this time No 1 & No 2 generators were running to
supply the ships electrical load and the main engines were shut down.  Cross
connection valves were left open which allowed the cooling water from the
running generators to circulate through all the shut down engines thereby
keeping them warm.

3.3 Following pre-departure checks "Stena Europe" departed Rosslare Europort at
12.09 hours on 30th January 2003 for Fishguard in Wales with 155 passengers
and 65 crew on board.  The engine room was attended by the Chief Engineer,
two watch keeping engineers and a motorman.  All four main engines were
engaged for departure standby and all three generators were connected to
supply the ships electrical load.  Electrical load for the bowthrusters was
supplied by generators driven by power take - off shafts from the main engine
gearboxes.  The stabilisers were put out shortly before reaching the South Long
Buoy.  Weather at the time was reported as northerly winds, force 7 to gale
force 8, wind speed 27 to 30 knots gusting to 49 knots, sunny and dry with good
visibility.  The sea state was rough with a significant wave height of 3.6 meters
(See Appendix 8.2).

3.4 The scheduled departure time was 09.30 hours but the vessel was delayed by
poor weather.  The expected departure time on this day was 12.30 hours
however the Chief Engineer had been advised of the earlier departure time by
the Master.  The vessel passed the South Long Buoy at 12.26 hours.  
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4. THE INCIDENT

4.1 Engine Room 

4.1.1 At 12.35 hours the port side low temperature cooling water (LTCW) pump
supplying no.s 2 and 4 main engines started automatically.  

4.1.2 The port side LT CW pump cut in was followed almost immediately by No 2
main engine ‘cooling water temperature high’ alarm and a fire alarm indicating
a fire in the auxiliary engine room. An engineer was sent to investigate the fire
alarm. He noted water and steam coming from the area of the cooling water
header tanks.

4.1.3 Shortly after this there was a ‘high exhaust’ alarm on No 2 main engine unit B3
and a portside low temperature cooling water ‘low pressure’ alarm followed by
the auto start of the starboard side standby low temperature cooling water
pump and starboard side low temperature cooling water ‘low pressure’ alarm.

4.1.4 An ‘oil mist in crankcase’ alarm sounded for No 2 main engine and the Chief
Engineer telephoned the bridge to advise them that he wished to shut this
engine down.  There was no answer from the bridge and as the Chief went to
transfer the load from No 2 he noticed that No 1 had already shut itself down.  

4.1.5 At 12.38 hours No 1 main engine stopped automatically on ‘high temperature’.
No 2 main engine was stopped manually at 12.40 hours.  At 12.41 hours No 3
main engine stopped automatically on ‘high temperature’ and No 4 main engine
stopped automatically on ‘high temperature’ at 12.45 hours.  (The times were
taken from the engine room log – it is likely that the alarm log printout time
was not set accurately).

4.2 Bridge

4.2.1 As the vessel was still on standby the Master was on the bridge together with
the officer of the watch and the helmsman.

4.2.2 At about 12.30 hours an engine room fire detector sounded an alarm on the
bridge and the Master noted that the running indication light for one of the
starboard main engines had gone out.

4.2.3 The engine room confirmed by telephone that an engine had stopped and that
the cause of the fire alarm was being investigated.

4.2.4 Shortly before 12.40 hours all propulsion was lost.
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5. EVENTS AFTER THE INCIDENT

5.1 Engine Room

5.1.1 It was apparent to the engineers on watch that the cause of the engines
stopping was the loss of cooling water from the high and low temperature
cooling water circuits.  It was also apparent that the systems had some form of
air or gas leak into them due to the fact that the header tanks were being
‘blown out’.  

5.1.2 The Chief Engineer summoned additional help to the engine room.  Four
engineers and the electrician arrived in the engine control room to assist.

5.1.3 The cooling water header tanks were filled up and the systems vented of air.
This operation was completed at about 13.10 hours.

5.1.4 Whilst the cooling water systems were being refilled the main engine start air
compressors were shut down in an attempt to identify and isolate the source of
air into the system.  Each compressor was restarted in turn and no pressure
fluctuations were noticed that would indicate an air leak into the cooling water
system from the air compressors.

5.1.5 Whilst the main air compressors were shut down air pressure in the online main
air receiver dropped to about 8 bar which was below the pressure at which the
main engines could be started.  The three air compressors were run in order to
recharge the air receiver.  This took about 20 minutes.  

5.1.6 The air pressure was raised to about 12 bar and an attempt was made to start
No. 4 main engine. This failed.  The online air receiver was closed off to the
system and the offline air receiver was opened up.  This then gave a system
pressure of about 20 bar.  

5.1.7 No. 4 main engine was started and clutched in and gave propulsion on the port
side at 13.35 hours.  An attempt was made to start no. 2 main engine (which
was on the starboard side) in order to give propulsion on the opposite shaft.

5.1.8 Immediately No. 2 main engine started the cooling water pressures started to
fluctuate and the header tanks started to overflow, indicating a problem with
number two main engine.  This was then shut down.  The air pressure was now
down to 14 bar.

5.1.9 As the start air receivers were refilled with air to a pressure of about 18 bar,
the remaining engines were started with No 1 main engine (starboard) started
at 13.51 hours followed by No 3 (port) at 13.55 hours.
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5.1.10 During this period the ships main generators remained running and on load.
Although they share the LT and HT cooling water system they have engine
driven cooling water pumps.  Load on the generators was reduced by shedding
non-essential services.  

5.1.11 The bridge requested the use of the bowthruster, which was started after the
fin stabilisers were retracted.  The bowthruster was not used to any great
extent.

5.1.12 Following arrival at Fishguard an internal and external investigation was started
to determine the cause of the engine failures, involving the Irish Marine
Casualty Investigation Board (MCIB), U.K. Marine Accident Investigation Branch
(MAIB), the U.K. Maritime Coast Guard Agency (MCA) and Stena Line U.K.

5.1.13 Subsequent investigation and inspection of No 2 main engine revealed a
cylinder head holding down stud broken on unit B3.  This would have weakened
the cylinder head to liner seal and allowed combustion gasses into the cooling
water jacket.  

5.1.14 The HT cooling water system cross connection valves V15 and V36 were found
to be open, allowing the entire engine cooling system on the port and starboard
sides to be adversely affected.

5.2 Bridge

5.2.1 Following the loss of propulsion on both shafts the bridge team carried out an
evaluation of the situation.

5.2.2 The vessel was about 2.1 miles north north west of the Tuskar Rock Lighthouse
in position 520 14’N 0060 14’W.  The wind was NNW’ly according to the Masters
account, gusting to 40 knots and an ebb tide was running in a southwesterly
direction.

5.2.3 The Engine Room was contacted again and the Chief Engineer confirmed the
loss of propulsion. He advised that propulsion could not be restored
immediately.

5.2.4 The bridge team monitored the vessels drift by radar and electronic chart and
it became apparent that provided the drift remained constant the vessel would
be carried clear of hazards into the channel between Tuskar Rock and the Irish
coast.  The vessels position and projected drift was also plotted on to the
paper charts.
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5.2.5 A PAN PAN message was sent at 12.40 hours advising that the vessel was
drifting.  This was picked up by the Irish Coast Guard and Milfordhaven Coast
Guard.  The Master commenced dialogue with Milfordhaven Coast Guard
advising them of the situation.  Shortly after the initial contact with
Milfordhaven co-ordination of the incident was transferred to the Irish Marine
Rescue Coordination Centre Dublin via Rosslare Coast Guard Radio Station.

5.2.6 The bridge team ordered both the forward anchors cleared away for immediate
deployment, however once the vessel passed Tuskar Rock and was being carried
clear of hazards anchoring the vessel was not considered to be an option.

5.2.7 Tug assistance was requested from the ‘Oysterbank’, which was lying at
Rosslare Europort.  The ‘Oysterbank’ was not permanently stationed at Rosslare
Europort and was there on another contract.  The tug advised the "Stena
Europe" that it could mobilise and was requested to do so. 

5.2.8 Helicopter assistance was requested via MRCC Dublin to evacuate 155
passengers.  

5.2.9 While the vessel drifted without propulsion the bridge team plotted the ships
position at regular intervals.  The vessels drift as shown on the attached charts
brought it clear of hazards between Tuskar Rock and the Irish coast (See
Appendix 8.3).  Its closest point of approach was about 8 cables (1450m) from
the outlying dangers adjacent to Tuskar Rock Lighthouse and about 3 cables
(550m) to the west of an 8.8m patch while drifting at between 4 and 6 knots.

5.2.10 During the vessels drift the passengers and crew were kept informed of the
developing situation by the Master at about 15 minute intervals.  As it became
apparent that the vessel was drifting out of danger the Master decided not to
order the vessel to General Emergency Stations to preserve calm on board and
not to cause undue alarm.

5.2.11 There does not appear to have been any unease or panic amongst the
passengers in spite of the presence of the rescue services.

5.2.12 The Masters account shows that the first main engine was started at 13.30
hours on the port shaft and propulsion was restored to the starboard shaft at
13.51 hours.

5.2.13 The emergency services were stood down at 14.00 hours following the
restoration of propulsion and the vessel resumed its passage to Pembroke due
to weather conditions at Fishguard. 
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5.3 Response from shore 

Compiled and synopsised from MRCC Dublin Radio log and Dublin Coast
Guard transcripts.  Times differ slightly.

1240 local time MRCC Dublin pick up a PAN PAN message on VHF Radio channel 16
from "Stena Europe".  The vessel reported ‘broken down off Tuskar Rock’ and
MRCC Dublin acknowledged.

1241 "Stena Europe" reported its position to Milford Haven Coastguard advising them
of the situation.

1242 Milfordhaven Coastguard asks "Stena Europe" if anchors available.  "Stena
Europe" confirms anchors available and bowthruster to be available soon.

1243  "Stena Europe" advise Milfordhaven Coastguard that tug assistance has been
requested from Rosslare Europort with an ETA of 20 to 30 minutes

1243  "Stena Europe" advise Milfordhaven Coastguard that the Normandy has passed
inbound to Rosslare Europort but considered it too dangerous to attempt a tow.

1244  Milfordhaven Coastguard handover co-ordination of rescue to MRCC Dublin 

1245  MRCC Dublin appraised by "Stena Europe" of the situation on board.  Numbers
on board and position of vessel.

1246  Research vessel ‘Celtic Voyager’ offers assistance to MRCC Dublin.  ‘Celtic
Voyager’ requested to proceed to assist.  ETA approx 1 hour.

1248  "Stena Europe" requests MRCC Dublin to arrange evacuation of passengers by
helicopter.  Rosslare Lifeboat tasked to assist.

1249  Milfordhaven Coastguard offers air support to MRCC Dublin from ARCC Kinloss.
MRCC Dublin confirm acceptance of air support.  

1251  Helicopter tasked from Waterford to assist.  R117

1254  SAR Helicopter from Dublin tasked to assist.  R116

1254  RCC Kinloss confirm two helicopters tasked, one from Chivenor in Devon R122
and one from Valley in Wales R169, and one Nimrod R51 aircraft for top cover.

1255  Kilmore Quay lifeboat tasked.  Rosslare Europort "Major Emergency Plan"
activated.  "Stena Europe" advise MRCC Dublin that vessel appears to be
clearing all obstructions and declines to upgrade situation to ‘MAYDAY’

1300  Kilmore Quay Lifeboat launched.  ETA 45 minutes from "Stena Europe"
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1303  Arklow Lifeboat launched

1304  Wexford Gardai advised of evacuation from ferry and confirm that they are
getting organised.  "Stena Europe" confirms to MRCC Dublin no progress with
engines and still wishes to proceed with the option of evacuation.

1309  "Celtic Voyager" advise MRCC Dublin ETA 1 hour due to direction and speed of
drift of "Stena Europe"

1311  R117 taking off from Waterford.  Helicopter from Valley ETA 30 minutes.
Helicopter from Chivenor ETA 1 hour.  Nimrod no available ETA.  Irish Naval
vessel LE Niamh confirmed proceeding to assist.

1313  Rosslare lifeboat launched  (1311 MRCC Dublin transcript)

1313  Vessel "Karen Ann" offers assistance ETA 2 hours.

1330 "Stena Europe" and MRCC Dublin maintain contact.  "Stena Europe" advise vessel
drifting clear of nearest land and passengers will remain on board.  Awaiting
arrival of tug and suggest not to stand down air support at this time.

1331  (1329 MRCC Dublin) "Stena Europe" confirms to MRCC Dublin propulsion restored
to one engine.

1332 R117 Waterford on scene and advise "Stena Europe" that if required evacuation
will be from aft end.

1334  Tug "Oysterbank" on scene

1336  Rosslare Coast Guard Unit tasked to Rosslare Europort.

1338  Fishing vessel ‘Horndrift’ reports to MRCC Dublin leaving Kilmore Quay and can
be of assistance.  Not required.

1341  "Karen Ann" stood down.  Rosslare Lifeboat standing by on scene.

1347 R116 Dublin and R122 Chivenor reported on scene.

1349 Kilmore Quay lifeboat on scene

1355  "Stena Europe" advises MRCC Dublin one engine operational second engine
started and stopped.

1401  "Stena Europe" advises MRCC Dublin that 3 engines operational and passage
resumed.  R169 stood down.
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1404 Rosslare Lifeboat and Rosslare Coastguard Unit stood down

1407 Arklow Lifeboat and LE Niamh stood down

1414  ‘Rosslare Harbour’ Major Emergency Plan stood down

1430  All lifeboats, rescue aircraft and assisting vessels stood down.  PAN PAN
cancelled
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6. CONCLUSIONS

6.1 The loss of cooling water from the system was a direct result of a cylinder head
holding down stud failure on No. 2 main engine B3 unit.  

6.2 This stud failed at the end of its thread situated in the engine entablature.  The
failure was initiated by corrosion which was brought on by water leakage past an
O-ring seal which collected around the thread.  

6.3 The loose stud allowed the cylinder head to liner joint seal to be lost with the
result that combustion gases passed from the cylinder, under pressure, into the
cooling system.  The combustion gasses displaced the water in the system
through the header tanks.

6.4 Marks on the stud indicate that it was most probably broken for some time prior
to the incident.  Marks on the cylinder head joint ring indicate that the failure of
the seal was progressive rather than sudden.

6.5 It is likely that extra stress on the engine as the vessel stood out to sea under the
prevailing weather conditions precipitated the final failure of the joint ring.

6.6 The engine manufacturers released a technical service bulletin dated 30-11-1998
advising engine repairers, owners and operators of the need to change the O-ring
seal and to change the screw when corrosion pits exceed 0.1mm on the screw.
The service bulletin did not specify that the stud should be removed for
inspection (See Appendix 8.5).  It would be impossible to determine the depth of
pitting without removal of the stud.

6.7 The loss of cooling water affected all four main engines.  If the cooling water
cross connection valves V15 and V36 had been shut it is likely that only the port
side cooling system would have been affected (No 2 & 4 main engines, No 3
generator).  It was normal practice to close these valves if they had been opened
following a period in port when running the starboard generators to keep the port
side warm.  There was no standing instruction or operating instruction requiring
these valves to be closed.  

6.8 It could not be determined when these valves were last opened.  They were open
at the time of the incident.

6.9 There was a considerable delay in restarting the main engines due to loss of air
pressure whilst the compressors were shut off.  The start air compressors were
shut down for 20 – 30 minutes and air pressure dropped to 8 bar from a probable
pressure of between 25 – 30 bar.  
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6.10 Running hour records for the start air compressors show that during the month of
November / December 2002 total hours run were 818.  This indicates that on
average a start air compressor was running constantly to make up losses / usage.

6.11 Had the offline air receiver been put into use earlier, propulsion may have been
restored sooner.

6.12 The actions of the bridge team were professional and timely and helped to ensure
the best possible outcome from this incident.

6.13 The shore response was also professional and timely and helped to ensure the
best possible outcome from this incident.

6.14 Had the vessels drift been different the outcome of this incident might have been
more serious.  The vessel was not carrying full passenger numbers.  There is no
sea going tug permanently stationed at Rosslare Europort. 

6.15 Since the incident Stena Line U.K. and Stena Europe have implemented the
following measures:

The Senior Chief Engineers standing orders and the engine room pre-departure
checklist have been altered to reflect the importance of checking the status of
the cross-connecting valves.

A ‘reminder sign’ has been placed in a prominent position in the Engine Control
Room.

Weekly maintenance routines have been altered to include a check of all main
engine cylinder head studs.

Investigation by the ships engineers revealed two leaks on the clutch air system,
which were promptly repaired.

The cooling water system for the start air compressors has been altered to
remove the risk of air entering the LT-HT systems from the compressed air system
removing the need to stop them as a possible cause of contamination.
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7. RECOMMENDATIONS

7.1 Operators of vessels and/or engines of this type are recommended to copy the
safeguards implemented by Stena Line U.K. in response to this incident.  

7.2 Regular checks should be made of all running and standby plant for abnormal
running conditions and failure of critical parts.  Relieving engineers must be
informed of the operating status of all machinery including any adjustments or
alterations made during the course of the previous watch and these should be
recorded.  The requirements for watchkeeprs are contained in STCW 95
Chapter VIII Regulation VIII/2 and STCW Code Chapter VIII Section A-VIII/2

7.3 Wartsila NSD are recommended to re-issue service letter Document No
3212S034GB dated 30.11.1998 and include specific instructions to remove and
inspect Cylinder Head Screws 100 094 at each piston overhaul.

7.4 Stena Line U.K. and marine engineers are recommended to pay particular
attention to start air pressure systems with regard to efficiency of the
compressors and identification of leaks.  Air pressure systems are becoming
increasingly complex.  An accumulation of small leaks can rapidly deplete the
charge in an air receiver.

7.5 Air pressure systems should be regarded as critical systems and instructions
placed on board identifying the consequences of their failure and measures to
be implemented to restore the system.

7.6 Marine Engineers should make themselves fully aware of the operational status
of all machinery under their control and not delay in bringing standby systems
into operation.

7.7 Stena Line U.K. and marine engineers are recommended to identify and
highlight the minimum starting air pressure required for each of the engines
under their control in order to avoid false or wasted starts.
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Schematic LT HT systems
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Appendix 8.2

Weather report.
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Appendix 8.3

Chart extracts.
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Appendix 8.4

Pre sailing checks original and revised. 
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Appendix 8.5

Service letter. 
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