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SUMMARY 

PASSENGER VESSEL M/S NORDLANDIA, COLLISION WITH QUAY IN THE PORT 
OF TALLINN ON 28 OCTOBER 2006 

The Finnish car-passenger ferry M/S NORDLANDIA had departed from Helsinki to Tallinn on 
28.10.2008 at 08.00. The weather was fine at the time of the departure. The meteorological insti-
tutes in both Estonia and Finland had forecasted storm in the Gulf of Finland with westerly-north-
westerly winds 20-25 m/s. The wind increased during the voyage. The option of waiting for the 
weather to improve was never discussed. 

When the NORDLANDIA was approaching Tallinn, the master, the officer of the watch and the 
helmsman were on the bridge. The vessel’s wind-meter showed that the wind was from northwest 
and that the wind speed was over 20 m/s. The chief officer also arrived on the bridge, and the 
master told him that he had ordered tug assistance. 

The master was steering the vessel to the basin at a greater speed than usual from the port wing 
steering place. He tried to get the tug to assist. In the berthing the bow of the vessel hit the quay 
constructions.  

The port side of the NORDLANDIA’s bow was damaged when it hit the quay fender. As to the 
port constructions, the fender and the covered passenger gangway were damaged. The collision 
with the quay did not cause personal injuries and the damages did not endanger the safety of the 
vessel while it was in port. 

The NORDLANDIA was approaching the port and hit the quay construction in wind conditions 
which exceeded the performance of the vessel. No information about the vessel's operational 
limitations had been produced to the master. 

The speed at which NORDLANDIA entered the port, the track and the lack of advance discussion 
suggest a traditional and established procedure in good weather conditions. The fact that the 
circumstantial factors were taken into consideration can be seen mainly in the high speed of the 
vessel, which was used in order to try to control the effects of the wind.  

The shipping company has no standard procedures for mooring. Each master has to develop 
his/her own routines. This means that the advance discussion on the distribution of work and on 
communication, which is essential for bridge co-operation, becomes more difficult or non-existent. 
In the same way there should be a common, pre-agreed plan of action for the co-operation with 
tugs. According to the prevailing practice, the routines can vary within one shipping company and 
as the masters change, even on one vessel. 

The responsibility for port manoeuvring has been allocated to the master alone, but he/she has 
been left without support in the decision-making. The environmental limitations for port manoeu-
vring have not been set, and there are no minimum requirements as to the steering devices. 
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The SOLAS Convention rule on the operational limitations for a passenger vessel has not been 
applied to the wind limits of port manoeuvring. The Finnish Maritime Administration has not re-
quired this from the shipping companies. The operational limitations can be used as the basis for 
defining the port-specific wind limits for vessels. In their training, ship officers can be provided 
with port manoeuvring skills only within a vessel's operational limitations. The general character 
of the training requirements set in the STCW Convention are the reason for the fact that the pre-
sent ship officer training does not include adequate requirements to control port manoeuvring. 
The operational limitations can give the STCW objectives on ship officers' skill levels in port ma-
noeuvring a realizable and realistic framework. 

The Investigation Commission has issued two safety recommendations to the Finnish Maritime 
Administration and one to the shipping companies. All recommendations are connected with the 
SOLAS Convention requirement on the vessels’ operational limitations and defining them for the 
purpose of port manoeuvring. 

 



 
 
C6/2006M 
 
Passenger Vessel MS NORDLANDIA, Collision with Quay in Tallinn on 28 October 2006 

 
 

III 

THE ABBREVIATIONS USED 

AIS Automatic Identification System 

ARPA Automatic Radar Plotting Aid 

COG Course Over Ground 

FRB Fast Rescue Boat 

FU Follow Up 

DGPS Differential GPS 

DSC Digital Selective Calling   

DOC Document of Compliance 

GMDSS Global Maritime Distress and Safety System 

GPS Global Positioning System 

IMO International Maritime Organization 

ISM International Safety Management Code 

NFU Non Follow Up 

RPM Revolutions per minute 

SMC Safety Management Certificate 

SMS Safety Management System 

SOG Speed Over Ground 

SSB Single Side Band 

UTC Coordinated Universal Time  

VHF Very High Frequency Band 

VTS Vessel Traffic Service 

VDR Voyage Data Recorder 
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MS NORDLANDIA (Copyright Eckerö Line) 

FOREWORD 

The Finnish car-passenger ferry MS NORDLANDIA had collided with quay constructions in the 
port of Tallinn on 28 October 2006 at 10.26. On 17 November 2006 the Accident Investigation 
Board, based on a preliminary examination of the case, decided to appoint an Investigation Com-
mission to investigate the accident. Captain Sakari Häyrinen was appointed as the Chairman of 
the Commission. Airline pilot and Psychologist Matti Sorsa was appointed as its member. Cap-
tain Kari Larjo and Chief Marine Accident Investigator Martti Heikkilä have acted as experts. 
Master of Science (Technology) Mikko Kallas has assisted the Commission. 

No maritime declaration was issued on the accident nor was a marine casualty report submitted 
to the Finnish Maritime Administration. The time used in the Investigation Report is the Finnish 
time (UTC+2) which was also the time used on the vessel. The Investigation Report has been 
translated into Swedish and English by Minna Bäckman. The sources used in the investigation 
are stored at the Accident Investigation Board. 

Statements concerning the Investigation. Under the Act (79/1996) section 24 concerning acci-
dent investigation, the final draft of the report was sent for statement and possible comments to 
the Finnish Maritime Administration, the vessel’s master and the shipping company. The Finnish 
Maritime Administration and the shipping company gave statements on the report. The state-
ments are available at the end of this investigation report and they have been used to revise the 
report. 
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1 EVENTS AND INVESTIGATION 

1.1 The vessel 

Figure 1. M/S NORDLANDIA (Copyright Eckerö Line) 

1.1.1 General information  

Table 1. The vessel’s register information and the most important measure-
ments.  

The name of the vessel NORDLANDIA 
Call sign  OJGN 
MMSI No. 230907000 
IMO No. 7928811 
Register No. 55134 
The construction shipyard AG Weser Seebeck Werft Bremerhaven 
Year of construction  1981 
Classification society and class Bureau Veritas 1-3/3-E-Passenger/Car 

Ferry Deep Sea ICE 1 A   
Gross tonnage 21,473 
Net tonnage 8,695 
Length o.a. 153.40 m 
Length pp. 136.62 m 
Breadth, max. 24.70 m 
Breadth, mld 24.20 m 
Draught 5.8 m  
Deadweight 2,880 t 
Displacement with a draught of 5.82 m 12,380 t 
Engine power 15,300 kW 
Speed 20 knots 

Machinery: 
Main engines:  
4×Semt Pielstick 8PC2-5L, 529 RPM  

 
each 3825Kw / 5200HP  

Auxiliary engines: 
1×MaK 6M332AK  
1×MaK 6M20  
2×MaK 8M332AK  

 
852kW/1160hp 
940kW/1288hp 
1200kW/1630hp 

Ppopellers 2×Esher Wys  Ǿ 3600, 220 RPM 
Bow thrusters: 2×Jastram BU 100F Ǿ 1940, 725 kW / 1000 hp 
Stabilizers Denny-Brown-AEG  
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Lifesaving equipment: 
Device Type Device Type 

1 rescue boat   60 persons 20 life-rafts VIKING DKF, each for 
25 persons 

1 FRB  6 persons 25 life-rafts DSL 25-V-R, each for 25 
persons 

4 motor lifeboats 80 persons in 
each 

Lifejackets  2,216 for adults 
200 for children 

4 motor lifeboats 102 persons 
in each  

Survival suits  20  

Fire alarm and Hi-Fog 
sprinkler system 

SALWICO 
CS 3000 
Consilium 

  

 
Table 2. The vessel’s capacity and construction information. 
Car deck 400 private cars 
Number of passengers  2,000 persons 
The aft sponson has been added to the stern above the water line. 
Doors to prevent leakage have been installed on the car deck.  

 

1.1.2 The shipping company 

Rederi AB ECKERÖ is a private shipping company. It was founded in 1961 to meet the 
demands of the car-passenger ferry traffic between Finland and Sweden. The headquar-
ters are located in Mariehamn on the Åland Islands. 

MS ECKERÖ, MS ROSLAGEN, MS NORDLANDIA and ro-ro vessel TRANSLANDIA 
are car-passenger vessels owned by Eckerö Line. 

1.1.3 Manning  

The master of the vessel (born in 1954) had studied at Åbo navigationsinstitut (Turku 
Maritime Institute) and received his officer’s certificate in 1984 and master’s certificate in 
1990. He had worked as a master from year 2003, first on the TRANSLANDIA and from 
year 2005 on the NORDLANDIA. He had had a pilotage exemption to the Port of Tallinn 
since February 2006. 

The chief officer (born in 1974) had received his officer’s certificate in 1999 and chief of-
ficer’s certificate in 2002. He had worked as an officer 1999-2001 and on the NORD-
LANDIA since 2004. He had worked as the chief officer on the NORDLANDIA since Oc-
tober 2005. 

No maritime declaration was issued on the dangerous situation nor was a marine casu-
alty report submitted to the Finnish Maritime Administration. 
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1.1.4 The bridge and its equipment  

Table 3. Navigational instruments. 
Device Type Device Type 

Magnetic compass  
Heads-up display 

Cassens 
+ Plath  Gyro-compass Anschütz std 20 

A radar, the antenna  
of which is in the aft 
and the displays  
on the bridge wings 

Krupp Atlas 
4101, AZ 3011 Gyro-compass Anschütz std 22  

+ off course alarm,   

Radar  
Raytheon 
MK11, ARPA 
3430 / 12SU 

Autopilot  Anschütz Nauto Pilot 
2025   

Two radars 

Raytheon M34, 
ARPA + 2 dis-
plays on the 
bridge wings 

Echo sounder  Furuno FE-700 

DGPS ADVETO 
DNAV-3101 Log SPERRY SRD H21 two 

axis Doppler 

DGPS Leica MX 420/2 
+ MX525 Signal horn Typhon 2 X, Zöller-

Signal-Automat  
Propeller control 
device 

Stork kwant / 
Sneck Holland Machinery control Esher Wyss Wabco 

Westinghouse 
Draught, trim and 
inclination gauge 

SAJ instru-
ments    

Wind meter Thies Clima ECDIS Aecdis 2000 mod 800 

VDR M2 Consilium Automatic  
speed control 

ETAPILOT, Lund, 
Stanismac MK1  

 
Table 4. The radio station. 

Device Type Device Type 

VHF Sailor Compact 
RT 2047 HF Sailor Compact 

SSB RF 2100 

2 VHFs Sailor Compact 
RT 2048 HF Sailor Compact 

SSB RM 2150 

VHF DSC Sailor Compact 
RM 2042 GMDSS alarm Sailor Alarmunit 

2149C 

Lifeboat radios 3 Scanti VHFs 
9110 Aviation radio Jotron TRON AIR 

EPIRB Kannad 406 WH Navtex JRC NCR 300 A 

Satellite telephone Fulmar Globalstar 
Voice   

 
Figure 2.  The bridge. The helmsman’s place of work is located at point 1 and the offi-

cer of the watch’s at point 2. 

Radiohytti 
Karttahytti 
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Figure 3. Overall view of the bridge. 

 
Figure 4.  The middle part of the bridge and the most important control and naviga-

tional instruments.  

Finnish text in figure 4. Translation into English 
tutka radar 
kompassi compass 
koneiston hallinta machinery control 
vaihtokytkin: FU-ohjaus, siivet tai automaat-
tiohjaus 

Switch between: FU steering, wings or 
autopilot 

Ruorikulma rudder angle 
ruorikomento rudder command 
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Control devices 

The main propellers, bow thrusters and rudders each had their separate control devices. 
They had not been integrated. 

The pitches and revolutions of the main engine propellers were chosen from the middle 
of the bridge or from the bridge wings. There is no mechanical coupling between them. 
All control devices were active simultaneously. The levers functioned with the FU-
principle. All levers followed the levers which were used. It was possible to move from 
one manoeuvring place to another and continue manoeuvring without reactivating the 
levers. This has prevented human errors as to propeller control. 

The control devices of the bow thrusters were placed only on the bridge wings. There is 
also no mechanical coupling between the manoeuvring places of the bow thrusters. 
Both manoeuvring places are active at the same time. The orders were given with the 
help of push buttons. There were two bow thrusters. Their coupled powers were divided 
between push buttons I, II and III. The controlling principle of all thrusters was safe.  

There were two rudders on the vessel, which were coupled mechanically. The manoeu-
vring place is chosen by a mechanical switch to four different manoeuvring places. The 
switch is located at the helmsman’s manoeuvring place. The only FU-manoeuvring lever 
of the bridge is located at the helmsman’s manoeuvring place. When the helmsman 
leaves, he/she switches the manoeuvring to NFU-steering on the bridge wings or to the 
autopilot.  

The autopilot can be used either from the helmsman’s or the officer of the watch’s place 
of work. The autopilot remote control panel is located at the officer’s place of work. It can 
be used to change temporarily to NFU-manual steering. When the NFU-lever is pressed 
to the right or to the left, the autopilot switches to NFU-steering. When steering with the 
help of the NFU-lever, the officer cannot properly keep an eye on the radar, the com-
pass or the view from the window. As the only indicator of the rudder angle, which needs 
permanent observation, is located in the ceiling on the left side of the officer. NFU-
steering is released by pressing the NFU-lever forwards. This has been marked by the 
OFF-position, which means NFU OFF. At that point the autopilot starts to keep the 
course which the vessel had when the OFF-button was pressed.  
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Figure 5.  The rudder control device is chosen with the help of a mechanical coupling. 

The NFU-steerings located on the bridge wings are active simultaneously.  

Indicators used in manoeuvring 

There was no rate-of-turn meter on the vessel. The indicators of the rudder angle were 
located on the helmsman’s console, on the bridge wings and in the ceiling in the middle 
of the bridge.  

Logs 

There was a two-axis SPERRY DOPPLER on the vessel. The screen of the Doppler 
display was dark. According to the master, the log readings were unreliable. The Dop-
pler is not used and it is not coupled with the radars.  

Radars 

The Raytheon radar does not show drift. According to the master, the radars have been 
coupled with GPS-speed. In the display of the radars there was, however, the informa-
tion LOG (W). This refers to the speed over water according to the Doppler’s longitudinal 
speed. The radar is always used with the NORTH UP-display mode, because it incorpo-
rates all the advanced functions.  

The electronic chart ADVETO 

An electronic charting programme ADVETO with several displays (Figure 6) had been 
acquired to the vessel. The compass, GPS and wind meter had been coupled to it. The 
wind meter was reliable because it did not have any moving parts. Four sensors meas-
ured the relative wind direction and speed with the help of differences in pressure. The 
rate-of-turn was calculated from the gyrocompass. The wind vector can be seen on the 
symbol of the vessel. The displays of the chart programme were located on both bridge 
wings (Figures 7 and 8) and in the middle console (Figure 4). 
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According to the master, there is a separate GPS connected to ADVETO; this GPS de-
termines the position six times more often than a normal GPS.  

Figure 6. The display of the electronic chart ADVETO. The symbol of the vessel and 
the predicted position one minute ahead in time (predictor). 

ADVETO was essential to be used together with the radar, because it showed the in-
formation lacking from the radar. 

- motion in relation to ground (COG and SOG),  
- drift angle, 
- route plan and  
- predictor. 

A high-quality predictor display is based on a frequent GPS position determination. The 
master stated that he always uses the predictor when in a harbour area. He said it is the 
most useful information obtained from ADVETO.  

The predictor which can be seen on the electronic chart presents prediction of the yaw-
ing movement of the vessel. The predictor presents the vessel’s new position after a 
time period chosen by the user and calculated on the basis of the measured present 
motion. The predictor shows the information received from the satellite positioning de-
vice, compass, log and angular velocity gauge as one graphic figure. The predictor can 
be seen in the VDR-registration figures in the approach around the breakwater and in 
the basin (Figures 6, 9 and 16). 
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The bridge wing  

 
Figure 7.  The vessel was manoeuvred from the port side bridge wing when it entered 

the harbour.  

 

Figure 8.  The texts in the figure indicate systems needed in port manoeuvring. 
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Finnish text in figure 8. Translation into English 
Peräsimen aikaohjaus NFU Rudder time control, NFU 
Peräsinkulman osoitin Rudder angle indicator 
Elektroninen kartta (ADVETO) Electronic chart (ADVETO) 
Keulapotkureiden hallintalaite The control unit for bow thrusters 
Konekäskynvälittimet Engine telegraphs 

 
Table 5. A list of the devices presented in Figure 8. 

Number Device  
1 The number of revolutions and pitch angles of the main engine 
2 Gyro-compass display  
3 Telephone 
4 Window wipers  
5 The secondary display of the radar  
6 An old radar display  

 
Engine-telergraphs steered propeller revolutions and blade angles simultaneously. The 
propeller control devices functioned actively from the middle of the bridge and from both 
bridge wings at the same time. No mechanical selector switches were needed. The lev-
ers functioned on the Follow Up-principle, i.e. the propeller effect could be felt from the 
angle the lever indicated.  

The control unit of the bow thrusters was located next to the main propeller controls. The 
power control of the thruster propellers is divided into three steps by means of push but-
tons (I, II, III). The master had to concentrate on the panel when he adjusted the desired 
effect.  

The rudder angle was controlled with the help of the Non Follow Up (NFU)-lever which 
was located next to the propeller controls. The indicator for the rudder angle was located 
in the ceiling (Figure 5). The NFU-lever switches on the rudder pump. When one lets go 
off the lever, the rudder stays in that position. When steering, the master had to keep an 
eye on the rudder indicator in the ceiling.  

The electronic chart was located on the right side of the steering console, and it was 
easy to see from the manoeuvring place. “A mouse” functioned as the user interface, 
and it can be seen above the bow thruster control device.   
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Figure 9.  The electronic chart programme ADVETO. In this figure the NORDLANDIA 
approaches the quay and the vessel’s motion is indicated with the help of a 
predictor. 

 

Figure 10. A side view from the port wing of the bridge. The side was easy to see. 
There were windows reaching to the edge of the floor, which improved visi-
bility.  
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The meters (displays) and control devices were not optimal for backing. The rudder an-
gle indicator remains behind one’s back. It is difficult to adjust the bow thruster forces 
with the help of the push buttons, because they are too far away. In port manoeuvring 
the control of rudders and bow thursters take up attention from observing the view to the 
quay. The bow thrusters and rudders would have required levers operating on the Fol-
low Up-principle. When touching the lever by hand, one can feel the given order from 
the FU-lever, which gives the possibility to concentrate on the good visual view from the 
bridge. 

1.2 The accident event 

The description of the accident events is based on the vessel’s VDR-record. The master 
of the vessel did not make a marine casualty report1 and nor did he give a maritime dec-
laration. Therefore the VDR-record has played an important role in the accident investi-
gation. 

1.2.1 Weather conditions 

The Estonian Meteorological and Hydrological Institute: Weather forecast for seafarers 
28.10.2006 at 09:002. 

Storm warning. Northern Baltic, Gulf of Finland: westerly-northwesterly winds 20-25 m/s, 
in gusts 28-32 m/s, wave height 4-6 m, sea level in the Bay of Tallinn can become dan-
gerously high +80-85 cm. 

Finnish Meteorological Institute: Weather forecast for shipping 28.10.2006 at 07:503.  

Storm warning. Gulf of Finland, Northern Baltic, Sea of Åland, Sea of Archipelago, Sea 
of Bothnia and The Quark: Northwest storm 25 m/s. Forecast for next 24 hours: Gulf of 
Finland: Northwest 20-25 m/s. Before noon decreasing gradually, in the evening 12-17 
m/s, at night 7-12 m/s. Rain or snow showers, first locally poor vis, by day better vis.  

                                                  
1  The Finnish Maritime Administration has not required the vessel to submit a marine casualty report. 
2  The Estonian Meteorological and Hydrological Institute (Eesti Meteoroloogia ja Hüdroloogia Instituut), hereaf-

ter referred to as the Estonian Meterorological Institute. 
3  The Finnish Meteorological Institute, Climate Services. 
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Table 6. Weather forecasts to the proximity of the Port of Tallinn issued by the Esto-
nian Meteorological Institute and the Finnish Meteorological Institute.   

  For the time interval Forecast  
Estonian Meteorological Institute 
27.10. 20:28 UTC: 
For the Port of Tallinn 

for 24 hours – 28 Oct.  
till 1900 UTC 

W - NW 18-23 m/s 
gusts 25-30 m/s 

Estonian Meteorological Institute 
28 Oct. 06:04 UTC: 
For the Port of Tallinn 

for 24 hours – 29 Oct. 
till 1900 UTC 

W - NW 18-22 m/s 
gusts 25-28 m/s 

Finnish Meteorological Institute: 
forecast for the Gulf of Finland 28 
Oct. 05:50 

Forecast for next 24 
hours 

NW 20–25 m/s 
Decreasing in the morn-
ing 
In the evening 12-17 m/s 
at night 7-12 m/s 

Finnish Meteorological Institute: 
forecast for the Gulf of Finland 28 
Oct. 07:50 

Forecast for next 24 
hours  

The same forecast as 
above  

The Port of Tallinn information to 
the master at 10:40 (UTC+2) 

Inquiry at the buoy 
no. 1, where a turn is 
taken to the direction 
157°  

 
21 m/s 

 
The weather forecast always means wind speed at ten meters' height. The readings 
from the vessels’ wind meter must be corrected to this height so that the wind observed 
on the vessel can be compared with this weather forecast.  

The error caused by the vessel’s hull also affects the wind speed4. An investigation done 
by the Finnish Institute of Maritime Research on MS ARANDA proved that the hull of a 
vessel causes errors in measuring wind speed.  

On a car-passenger ferry it is easy to see that when the wind blows directly from the 
bow, the hull of the vessel somewhat lessens the impact of the wind, i.e. the wind meter 
reading must be adjusted upwards.  

When the relative wind is 45° from the bow and the front part of the vessel is arched and 
streamlined, the hull of the vessel increases the wind gauge reading.  

When the relative wind blows directly or almost directly from the side, this error does not 
occur.  

When the wind blows from the stern, the superstructures of the vessel make the wind 
weaker where the wind gauge is located. The wind coefficients can be determined in 
fairways with major course alterations.  

                                                  
4  Kimmo Kahma and Matti Leppävirta, On errors in wind observation on R/V ARANDA.   
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Figure 11.  When the wind blew from the side or almost from the side, the NORDLAN-

DIA’s superstructure did not cause errors at the wind gauge.  

Finnish text in figure 11. translation into English 
Tuuli Wind 
Häiriintymätön tuuli Undisturbed wind 
Aluksen rungon turbulenssin aiheuttama 
muutos 

The change caused by the turbulence of 
the vessel’s superstructure 

Values on wind speed were obtained from the VDR-recording. When the NORDLANDIA 
was proceeding towards the southern tip of Naissaar, the wind blew from the side but 
somewhat abaft the beam. The relative wind met the wind meter of the vessel almost 
from the side. In this assessment 51 wind speed values were used in this study, and 
their mean value gave a wind speed of 23.3 m/s. The wind force variation was ± 5 m/s.  

When proceeding southwards in the direction 165°, the wind blew diagonally from be-
hind. Here 56 values were studied, and according to them, the mean velocity of the wind 
was 22.4 m/s. There were still gusts of ± 5 m/s. The vessel’s superstructure somewhat 
decreases the wind meter reading with a coefficient of 1.0–0.95. 

By comparing the measured mean values of wind, one can conclude that the correction 
coefficient in the case of the NORDLANDIA, with wind blowing from the stern, was 0.96 
when the wind blew 23.3 m/s. Figures 11 and 12.  

The wind blew from the stern of the vessel when the NORDLANDIA approached the 
Port of Tallinn. The vessel structures formed wind vortices at the stern, and the wind 
speeds registered by the vessel were too low. The wind meter readings rose after the 
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vessel had turned towards the side wind. The wind speed in side wind was 21–25 m/s. 
The gusts were ± 2 m/s and the mean wind was 23 m/s. 

 
 

Figure 12.  The superstructure of the NORDLANDIA decreased the speed of the wind 
blowing from the stern with a coefficient of 0.96, in which case the actual 
wind speed was 23 m/s.  

Finnish text in figure 12. Translation into English 
Tuuli Wind 
Häiriintymätön tuuli Undisturbed wind 
Aluksen rungon turbulenssin aiheuttama 
muutos 

The change caused by the turbulence of 
the vessel’s superstructure 

From the harbour area registered 15 wind speed values were assessed. The mean 
speed of the wind was 23.3 m/s also in port, but the gusts were only ±2 m/s. This is sur-
prising because the breakwater should have decreased the mean velocity of the wind to 
a certain extent. The observations were from the area between the tip of the breakwater 
and the quay.  

Between where the vessel collided and where it was moored 20 register values were 
studied. Their mean value was only 18.3 m/s, i.e. 5 m/s lower than before the collision. 

The biggest correction is the correction in the wind meter reading to the height corre-
sponding with the weather forecast, i.e. 10 metres. The sensor of the NORDLANDIA’s 
wind gauge was at the height of approximately 41 metres. 
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Figure 13.  The coefficients to correct the wind meter reading so that it corresponds to 
the height of 10 meters, which can be compared with the weather forecast5. 

Finnish text in figure 13. Translation into English 
Tuulimittarin korjauskerroin The correction coefficient for the wind me-

ter 
Tuulimittarin korkeus metreissä The height of the wind meter in meters 

Table 7. A summary on the registered values of the NORDLANDIA’s wind meter re-
corded by the VDR.  

Mean values for the wind I 

Speed Time 
interval 

The 
course 
of the 
vessel 

The 
course Meter 10 metres’ 

height 

Gusts 

Number of 
observa-

tions 

09:18–
09:30 219° 310° 

 23.3 m/s 17.4 m/s ± 5 m/s 51 

09:45–
10:20 165° 295° 22.4 m/s 16.8 m/s ± 5 m/s 56 

10:22–
10:26 

240°–
250° 320° 23.3 m/s 17.4 m/s ± 2 m/s 15 

                                                  
5  Nils Norrbin, 1983. Sida 6.8. Basic Ship Theory Vol. 1. page 320.  

The wind speed was 23.3 m/s between the 
breakwater and the quay. The correction 
coefficient is taken from the curve in Figure 
13. The height of the wind sensor 41 metres 
gives 0.75 as the correction coefficient, i.e. 
one gets the wind speed at the height of 10 
metres. This gives a wind speed of 17.5 
m/s at the height of 10 metres. 

In the weather report issued from Finland it 
was forecasted that the wind would decrease 
before noon and blow 12–17 m/s in the eve-
ning and 7–12 m/s at night. The report was 
correct because the wind had started to de-
crease when the NORDLANDIA arrived in 
the Port of Tallinn. 

The wind meter of the NORDLANDIA was 
technically a good one. The measurements 
were accurate, because the wind sensor had 
been placed very high. This guaranteed un-
disturbed measurement results. 
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The weather6 at Helsinki lighthouse 28.10.2006:  
  wind direction wind speed7   the most powerful gust8 
at 10:00 west  21 m/s  26 m/s 
at 11:00 west  21 m/s  29 m/s 

The wind speed in the Port of Tallinn was 17.5 m/s and at the Helsinki lighthouse 21 
m/s. The wind was decreasing from southwest.   

1.2.2 The preparations for entering the port  

The master followed the changes in the wind direction and speed and ordered a tug to 
Tallinn.    

1.2.3 The accident event  

The accident event has been described according to what the master and chief officer 
have told and on the basis of the VDR (Voyage Data Recorder) recordings. The VDR 
had saved the radar picture and the electronic chart display every fifteen seconds. The 
time of the radar picture was saved only with the precision of one minute, but the ves-
sel’s position on the electronic chart was saved with the precision of one second. The 
electronic chart has been used in the reconstruction of events. The time of the VDR-
recording is UTC +3. The time used in the report is the Finnish time UTC +2, which was 
also used on the vessel.  

The NORDLANDIA departed from Helsinki to Tallinn 28.10.2008 at 08.00. The weather 
was fine at the time of departure. The wind increased during the voyage9. The option of 
waiting for the weather to improve was never discussed.10.    

The radar VDR-recording gave a clear picture of the weather. It was noted that the sea 
clutter was very strong from northwest. The ARPA-tracking was used on all targets 
which were approaching the NORDLANDIA’s track. The NORDLANDIA did not have 
any meeting vessels on the inbound track line in the Bay of Tallinn.   

The master, the officer of the watch and the helmsman were on the bridge. 

At 10:10  The port could be seen on the radar on the scale of 1.5 nautical miles. 
There was no meeting traffic. The course was 156° and the speed 16.9 
knots. 

At 10:14 The master said that the stabilizers could be taken in.  
At 10:18  The hand rudder was switched on and the start up of the bow thrusters 

was ordered from the control room. 

The vessel started its yaw towards the Port of Tallinn a bit before 10:19:42 (Figure 12). 
The speed was 12.9 knots.  

At 10:20:12  The rudder 10° to starboard. 
At 10:21:08  ”25” (the helmsman). 

                                                  
6  The Finnish Meteorological Institute, Climate Services. 
7  The wind speed is the speed of ten minutes’ mean wind. 
8  Momentary wind speed. 
9  The hearing of the master 7.2.2007. 
10  The hearing of the chief officer 7.2.2007. 
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The chief officer told that he had come to the bridge at 10:30, but his voice can be heard 
in the discussions on the bridge already at 10:21:15. The master said to the chief officer 
that he had ordered tug assistance. When the yaw started, the master, the officer of the 
watch, the helmsman and the chief officer were on the bridge11. 

At 10:21:20  The helm order “35” was given. This caused a major transitory rate of 
turn to starboard, which can be seen in the VDR-recording after seven 
seconds.  

At 10:21:26  The master gave the helm order “10”, which was repeated by the 
helmsman.  

At 10.21:48  The master gave the course order “230”, which was repeated by the 
helmsman. The same bearing could be seen on the ADVETO-chart.  

At 10.21:54  The chief officer called the tugboat VEGA on the VHF.  
At 10.22:06  The master gave the course order “240”, which was repeated by the 

helmsman. 
At 10:22:07  The chief officer called the tugboat VEGA on the VHF.  
At 10:22:19  The chief officer repeated the call. 
At 10:22:27  The master told the chief officer that he should try channel 14.  
At 10:22:38  The chief officer repeated the call on channel 14 and the VEGA an-

swered immediately.  
At 10.22:41  The officer of the watch gave the course order “240”. The same bearing 

could be seen on the ADVETO-chart.  
At 10:22:43  The chief officer told the tugboat on the radio that it could come to the 

stern of the NORDLANDIA. 
At 10:22:44  The master asked to get the steering of the rudder to the bridge wing. 

The chief officer to the tugboat: “To the port side”. 
At 10:22:45  The officer of the watch: “Rudder to the bridge wing”.  

                                                  
11  The hearing of the chief officer 7.2.2007. 
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Table 8. The electronic chart values which correspond with Figure 14. 
Time  
UTC + 2 

HDG SOG Wind 
gauge 

comment  

10:19:12 155.6 14.3 292° 23 VEGA is waiting within the breakwater The 
radar scale is changed 1,5’ → 0,75’  

10:19:42 158.3 12.9 297° 20 The turn starts. No traffic in the port.  
10:20:12 178.9 10.6  VEGA starts slowly moving COG 211° 
10:20:42 207.5 9.2  VEGA has stopped.  
10:21:12 216.5 9.0 310° 23 The radar is changed to 0.5`scale. 
10:21:42 222.1 9.1 315° 25 VEGA is stopped. 
10:21:57 229.0 9.5 318° 22  
10:22:27 235.5 9.3 306° 24 ROSELLA, GALAXY, AUTOEXPRESS2 in 

port. 
10:22:42 239.4 9.0 308° 24 VEGA does no move. 
10:22:57 241.1 8.7 313° 23 VEGA turns to port. 
10:23:27 246.5 8.2 310° 22   VEGA starts moving and increases speed 

quickly. 
10:23:57 250.1 7.7 310° 21 VEGA is by the side and can be seen in the 

radar. 
10:24:27 245.0 6.9 320° 23 VEGA is by the side and its course is 255°.   
10:24:57 255.3 5.4 309° 25 VEGA stays at the side and its course is 310°. 
10:25:27 254.6 4.7 320° 24 VEGA stays by the side and its course is 310°. 

The predictor shows the future point of colli-
sion.  

10:26:12 249.7 4.2 315° 25 VEGA cannot be seen in the picture. 
10:26:42 244.5 2.0 310° The collision has taken place four seconds 

earlier. VEGA is backing. 
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Figure 14.  The track of the vessel according to the electronic chart and the GPS. The 
time for the coupling of the rudders to the bridge wind has been taken from 
the bridge speech recording,  

Finnish text in figure 14. Translation into English 
Tuuli 315 17,5 m/s 10 m kokeudessa Wind: direction 315, 17.5 m/s at 10 meters 

height 
Ruori siivelle Steering to the bridge wing 
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The GPS-positioning, compass direction, speed over ground and wind direction and ve-
locity have been presented in Figure 14 and Table 8. In addition, the surroundings and 
other vessels have been observed from the chart and the radar.  

At 10:22:51  Tugboat VEGA informs that it is at the stern. The NORDLANDIA passes 
the tip of the breakwater.  

At 10:23:53  The chief officer: ”245”, which is the temporary course over ground.   

Below is an enlargement of the engine and rudder orders between 10:20:42-10:22:57.    

 

Figure 15.  The turn towards the port. The settings of the rudders and propellers can be 
seen as the enlargements drawn in the circles. The exact values are pre-
sented in the table 9. The master took over the manoeuvrings to the bridge 
wing at the breakwater. 

At 10:20:48  The rudders were turned to port so that the angular velocity 
would decrease. The engine order was still high.  

At 10:22:48  Only the power of the starboard propeller has been slightly 
reduced.  

Finnish text in figure 15. Translation into English 
Ruori siivelle Steering to the bridge wing. 
Käsketty hinaaja perään Command to the tug boat to move astern 
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Table 9. The numerical data from the VDR-recording which gives complementary in-
formation with reference to Figure 15.  

Time 
UTC+2 

Rudder 
angle 

Pitch 
Port 

Pitch 
Stb 

Thruster 
Port 
(0-3) 

Thruster 
Stb  
(0-3) 

COG SOG HDG 

10:20:48 -23.8 6 5 - - 205 9.3 212 
10:22:48 -8 6 4 - - 230 9.1 240 
 

Figure 16.  VDR-recorded picture from the electronic chart (ADVETO) 10:23:27. 
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Figure 17.  The setting of the propellers and rudders can be seen at the stern and the 
bow thruster setting 1-3 at the bow. Further details are available in Table 10. 
The VEGA starts pushing between 10:24:27 and 10:24:57. The data taken 
from the ADVETO-chart.   

Finnish text in figure 17. Translation into English 
Keulapotkuri päälle Starting of the bow thruster  

 

Table 10. The bow thrusters were started to be used at 10:24:38. Bow thruster: 
1=slow, 2=half, 3=full. 

Time 
UTC+2 

Rudder 
angle 

Pitch 
Port 

Pitch 
Stb 

Thruster 
Port 
(0-3) 

Thruster 
Stb  
(0-3) 

COG SOG HDG 

10:23:00 -6 5 4 - - 235 8.6 242 
10:24:00 -13.8 1.5 5.3 - - 241 7.5 252 
10:24:38 1 0 1.5  1 243 6.4 254 
10.25:00 1 1 1.1  1 243 5.1 255 
10:25:08 -1.2 2.3 1.1  2    

The VDR saves the pictures from the electronic chart (ADVETO) at a time interval of 15 
seconds. In the chart are also the position coordinates of the vessel. A recorded picture 
at 10:23:27 has been presented in Figure 16. The changes in the rudder and propeller 
effects have been registered and the positions of the vessel when these changes took 
place have been interpolated to be between the above-mentioned positions in Figures 
15 and 17.   

At 10:24:30  The bow thruster was started to be used.  
At 10:24:50  The chief officer requests VEGA to push 20%. 
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At 10:25:00  VEGA acknowledges. 
At 19:25:02  The master asks to make a request to the tug for 40% pushing power. 
At 10:25:03  The chief officer asks for 40% power from the tug on the VHF.  
At 10:25:05  The master: ”Full power!” 
At 10:25:06  The first officer on the VHF: ”50%”. VEGA acknowledges. 
At 10:25:35  The master: ”Full power!” 
At 10:25:38  The master: ”100%”. 
At 10:25:39  The first officer on the VHF: ”VEGA 100%”.  
At 10:26:08  The master: ”STOP”. 
At 10:26:10  The first officer on the VHF: ”STOP”  
At 10:26:38  Collision sounds can be heard.  

According to Figure 17 the manoeuvring orders given 10:23:00-10:24:57 were used to 
try to prevent the vessel from turning too much towards starboard and to decrease 
speed at the same time.  

 

Figure 18.  The collision took place 10:26:34. The VEGA did not have enough time to 
turn the NORDLANDIA. This figure is an illustration of the manoeuvres pre-
sented in Table 11.    

Finnish text in figure 18. Translation into English 
Kaikki vasemmalle Hard to port 



 

 
 

C6/2006M
 

Passenger Vessel MS NORDLANDIA, Collision with Quay in Tallinn on 28 October 2006
 

 
 

 24 

Table 11. The vessel’s movement from 10:25:08 onwards to the moment of collision. 
Bow thruster: 1=slow, 2=half, 3=full. 

Time 
UTC+2 

Rudder 
angle 

Pitch 
Port 

Pitch 
Stb 

Thruster 
Port 
(0-3) 

Thruster 
Stb 
(0-3)  

COG SOG HDG 

25:08 -1.2 2.3 1.1  2    
26:00 -11.2 -6 0  2 234 4.3 252 
26:08 -33.6 -6 0  3 231 4.0 249.3 
26:20 +16.5 -0.8 -0.2  3 244 3.7 245 
26:24 +29.9 2,1 -4.0  3 221 3.6 243 
26:26 +29.8 3.2 -4.0  3 221 3.5 243 
26:28 -30 4 -5.4  3 220 3.4 242.5 
26:30 30 05,0 -1.7  3 220 3.6 242.1 
26:32 30 6.1 -6.6  3 222 3.4 242.1 
26:34 30.2 6,3 -6.7  3 225 3.3 242.5 
26:36 30.4 6.7 -7.4  3 233 3.2 243.4 
26:38 30.7 7.1 -8  3 236 2.7 245 
26:40 30.5 7.1 -6.5  3 259 2.5 246.5 

 
 

Figure 19.  The settings of the vessel’s rudders and propeller before the collision corre-
sponding to figure 18 have been presented as approximate force vectors.  

Finnish text in figure 19. translation into English 
Tuuli Wind 
Tuulen noste ja paine Wind force and wind pressure 
Tuulen paine Wind pressure 

At first the master slowed down the speed by reducing power. After that the deceleration 
by backing started in such a way that there were attempts to lift the stern and the bow to 
starboard. It is not possible to discern the push effect of the tug.   
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At the last stage when it was clear that the bow would collide with the quay, the master 
tried to turn the stern towards the quay so that the effects of the collision would be mini-
mized.   

1.2.4 Injuries to persons 

The collision did not cause any injuries to persons. 

1.2.5 The various parties’ opinions about the causes of the accident 

The master of the vessel was the only person who expressed his opinion about the 
causes of the accident in connection with the investigation. In the interview12 the master 
expressed his opinion that the biggest mistake was that the tug pushed at the stern near 
the quay. According to the master, the mooring would have succeeded if it had not been 
for the tug. 

1.2.6 Vessel recording equipment and the VTS 

Recording equipment. There was a VDR on the vessel, and it recorded what hap-
pened. This recording has been used in the investigation. 

The operation of the VTS and supervision systems. There is a VTS in Tallinn, but it 
did not participate in the course of events. 

1.3 Damages to the vessel and the port and rescue activities 

1.3.1 Damages to the vessel 

Figure 20. The NORDLANDIA’s damage on the port side bow of the vessel. The dam-
age was caused by the collision with the fender of the quay. The shock ab-
sorbing part of a similar but an intact fender can be seen to the left in the fig-
ure.  

                                                  
12  7.2.2007 
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The port side part of the NORDLANDIA’s bow was damaged when it hit the quay fender. 
A 3-4-metre long and 60-cm-high hole appeared at the frames 153-168, in the plating 
located next to the stairwell at the bow beside the cardeck (Figure 20). The hole was 
approximately 2.5-3 metres above the (car)deck. Several frames were damaged. All the 
damages to the vessel were located above the water line. 

The representatives of the Estonian Maritime Administration and the vessel’s classifica-
tion society Bureau Veritas checked the damages on the day the collision had taken 
place. The classification society gave the vessel permission to move to the dock. 

1.3.2 Other damages 

The port and port equipment 

Figure 21. The damaged quay fender. 
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Figure 22. In the foreground the passenger gangway of the quay and the fender which 
were damaged by the NORDLANDIA’s collision. In the figure the damaged 
fender located to the left has been repaired temporarily, and the intact 
fender can be seen to the right. 

Figure 23. Damages to the passenger gangway. 

Of the port constructions, the fender and the covered passenger gangway were dam-
aged. The bow of the NORDLANDIA only hit one fender, and its shock absorbing part 
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was damaged beyond repair (Figure 21). Both the damaged, temporarily repaired and 
an intact fender can be seen in Figure 22. 

The wide bow of the vessel reached till the passenger gangway at the point of collision, 
and the approximately five metres of the tin roof of the passenger gangway collapsed  
(Figure 23). There is no information as to the manning of the passenger gangway at the 
moment of the collision, but no member of the ashore personnel was injured.  

Rescue activities 

There was no need to commence rescue activities, as the collision with the quay did not 
cause personal injuries and the damages did not endanger the safety of the vessel while 
it was in port. 

1.4 Organisation and management 

The shipping company and the vessel had safety management systems with conformed 
to authority requirements. The International Maritime Organization’s (IMO) ISM Code 
requires that shipping companies draw up a safety management system, the instructions 
of which are called the SMS-guidelines (Safety Management System). The vessel had 
valid manuals in accordance with this.  

As to the deck personnel, the contents of the manual dealt with bridge activities, moor-
ing, cargo handling and dangerous incidents. As to the engine room personnel, the man-
ual concentrated on the engine room activities, the handling of fuel and dangerous inci-
dents in the engine room. In addition to this, there were instructions on the familiariza-
tion routines with reference to new personnel and possible alcohol tests.  

The bridge activities were defined in the manual called Fartygshandbok M/S Nordlan-
dia13. The manual was updated 2004-04-16. As to the tasks and responsibilities of the 
officer of the watch, e.g. the following was said in the manual: 

Summoning the master 

24 The officer of the watch shall  immediately inform the master in the following 
circumstances: 

f) ... The officers of the watch shall agree with the master’s plans for safe naviga-
tion, manoeuvring, approaching the port and departure. If there is anything un-
clear, the officer of the watch must consult the master on his planned intentions. 

According to f), the master must inform the officer of the watch on the manoeuvring both 
when arriving in a port and when departing. In the interview, the master emphasized 
only his own role in the decision-making. 

                                                  
13  Fartygshandbok: Rederiaktiebolaget Eckerö, Fartygshandbok M/S Nordlandia, Område Bryggrutiner, 1.2 

instruktioner för vaktbefäl, Version 2, Datum 1998-03-31, Ersätter 1, Rev. Dat. 2004-04-16, Förf. BGD, God-
känd: B-G D, Datum 16/6 04. 
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1.5 The SOLAS and the STCW 

Two important international conventions relating to the accident were in force when the 
accident happened. The IMO’s International Convention for the Safety of Life at Sea, i.e. 
the SOLAS, stipulates operational limitations to passenger vessels and the IMO’s Stan-
dards of Training, Certification and Watchkeeping Convention deals with the seafarers’ 
education.  

1.5.1 The SOLAS rule on operational limitations  

The section 2, ”Operational limitations”14, in the Rule 30 of Chapter V in the SOLAS 
Convention Chapter reads as follows: 

“A list of all limitations on the operation of a passenger ship, including exemptions 
from any of these regulations, restrictions in operating areas, weather restrictions, 
sea state restrictions, restrictions in permissible loads, trim, speed and any other 
limitations, whether imposed by the Administration or established during the de-
sign or the building stages, shall be compiled before the passenger ship is put in 
the service. The list, together with any necessary explanations, shall be docu-
mented in a form acceptable to the Administration, which shall be kept on board 
readily available to the master. The list shall be kept updated. If the language 
used is not English or French, the list shall be provided in one of the two lan-
guages.” (The underlining by the Investigation Commission.)  

No wind limits as weather restrictions according to SOLAS had been defined for NORD-
LANDIA. 

1.5.2  STCW competency requirement 

The STCW Code defines a standard for the competencies of the master and the chief 
officer15. In the standard there is a Table A-II/2, in which e.g. the following requirements 
are specified: 

”Manoeuvring and handling of a ship in all conditions, including:  
- berthing and unberthing under various conditions of wind, tide and current, with 

and without tugs.”  

This only applies within wind limits which have been specified in advance for a ship.  

 

                                                  
14  IMO, SOLAS, 2000 Amendments effective January and July 2002. Consolidated Edition 1997, 

Chapter V, Regulation 23.  
15  IMO, STCW -95, Seafarers’ Training, Certification and Watchkeeping Code, Chapter II, Section A-

II/2, Mandatory minimum requirements for certification of masters and chief mates on ships of 500 
gross tonnage or more.  
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2 ANALYSIS 

The risk management in connection with entering the port in the investigated case is 
analysed first. After that the communication-related problems between the vessel and 
the tug are specified. Lastly, the problems connected with the master's decision-making 
are analysed. The analysis sheds light on e.g. the deficiencies in the regulations and 
training with reference to determining the wind limit and the vessel control in all circum-
stances connected with it.  

2.1.  Preparing for entering the port in demanding conditions 

Entering the port must be prepared carefully when the operational conditions are de-
manding or exceptional. These preparations naturally include the risk analysis of all cir-
cumstantial factors and the decisions made thereupon. The factors to be analysed in-
clude, besides determining whether it is on the whole sensible to try to enter the port 
considering the wind conditions, also possible operational limitations and extra factors 
such as using tugs.  

The master of the vessel is responsible for the risk analysis and decision-making, and 
he/she is supposed to acquire all the necessary information about the circumstances 
and to know the manoeuvring limitations of the vessel. This information is not easy to 
acquire, because the master does not have clear operational limiting values for strong 
winds at his/her disposal. Neither the port nor the shipping company has set such limits. 
Nor have the authorities considered it necessary to come up with any limitations as to 
port entry. Because of this lack of precision, it is important that the expertise of the other 
bridge crew is used according to the good BRM-practice when preparing decisions. 

The starting point of the shipping company’s Fartygshandbok (Ship Manual) for NORD-
LANDIA is the officer of the watch’s perspective. The officer of the watch is supposed to 
understand the master’s plans and intentions, and, if necessary, to consult the master 
when the situation is unclear. The basic assumptions of the text are correct, but it hardly 
means that the master does not need to inform the others about his/her plans when 
he/she has the navigational watch and manoeuvres the vessel. This kind of thought 
would be contrary to the prevailing BRM-thinking.  

After the decisions are made, it is thus essential that the master goes through the plan 
with the other involved personnel without forgetting e.g. the master of the tug so that all 
persons involved know what is going to be done and on which operational parameters. 
Good practice includes that the other persons keeping navigational watch understand 
the line of thought behind the manoeuvres and that they can monitor it actively and inter-
fere if things do not proceed as agreed.  

In demanding conditions there has to be a plan B if the circumstances change. This plan 
B must be known to all persons involved. 
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Both the master and the chief officer had attended BRM-training, even though not at the 
same time. In their opinion the bridge team co-operation functioned well. The chief offi-
cer remembered that the master had said that he had ordered a tug to assist in the port. 

In the case which is now investigated, the risk analysis of entering the port was made by 
the master alone. He did not have any ready calculated model solutions for various wind 
conditions at his disposal. The decision was based on a feeling. Also, the master did  
not consult the other officers on the matter, but decided alone that it was safe to con-
tinue entering the port by using the usual methods and the tug, which he had ordered.  

The tug master was not specifically informed about the plans on how to enter the port, 
so he did not know for sure what was expected from him. What the assistance operation 
exactly meant was not defined to the tug. 

2.2  Communication with the tug 

The basic idea of communication with the tug was that the master would inform the chief 
officer about his intentions or orders and the chief officer in his turn would use the VHF-
radio to transmit this to the tug. The chief officer would first repeat the order given by the 
master and then transmit it to the tug. This way the master still has the possibility to hear 
what is said on the radio and even hear what is acknowledged from the tug. The tug’s 
working effect in per cents was used as the parameter for orders. 

According to the VDR-recording the tug received the first order when there was ap-
proximately one minute’s journey to the corner of the quay. When the situation devel-
oped, the master gave in Finnish an order, by which he requested a power of 40%, and 
the chief officer transmitted the information to the tug without pressing the tangent of the 
radio. A couple of seconds later the master clearly wanted to bring all the working effect 
into use. The chief officer reacted to this by requesting a working effect of 50%, and this 
was acknowledged by the tug. Half a minute later the chief officer asked the master in 
Swedish whether he wanted to have more power. After hesitating for a while, the master 
said again in Finnish that he wanted to have full power and specified quickly, three sec-
onds later as a clarification, that he wanted to have 100%, which he thought that he had 
already asked for. After this the chief officer said this on the radio. This was acknowl-
edged from the tug but not in a clear way. After about half a minute the master gave the 
stop order in Swedish, which the chief officer conveyed to the tug in Finnish/Estonian. 
The tug acknowledged. The collision with the quay took place about half a minute later. 

Some problematic factors characterize the communication practices of the incident. At-
tention is drawn to the mixed use of several different languages. Swedish is the mother 
tongue of the NORDLANDIA’s master and chief officer. The tug master speaks Russian. 
Because there was no common language, Finnish and somewhat modified Estonian we-
re employed. No standard phrases were used. In addition, conveying the master’s or-
ders to the tug required smooth mutual understanding between the master and the chief 
officer, and this was not the case all the time. 
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Unclear and multileveled communication in many languages without standard phrases, 
e.g. the IMO’s standard English, unavoidably leads to slow communication and misun-
derstandings, which could be seen during the course of events. This kind of communica-
tion practice is not unusual within seafaring, and the authorities have not deemed it justi-
fied to take action against it. Even though poor communication was not the direct causal 
reason for the collision with the quay, it did impede the master's situational control and 
as to the manoeuvring, created unnecessary delays in the prevailing demanding wind 
conditions.   

2.3 The prevailing practice in port manoeuvring 

Traditionally the master has had to learn port manoeuvring him-/herself. One part of im-
proving one’s experience has included asking older colleagues about the correct policies 
and procedures. This is normal within many sectors of bridge activities. This has re-
sulted in undocumented courses of action, which are difficult to change as there are no 
instructions.  

The IMO, the international maritime administrations, educational organizations and 
shipping companies have not showed any interest with reference to port manoeuvring. 
Port manoeuvring seems to be underestimated. The problems are not carefully looked 
into. This becomes obvious when one considers the design of navigation bridges and 
control devices. Between the IMO and the master there are many influential actors, who 
could change the direction of development. 

The traditional manner has become a risky port manoeuvring practice. It has been be-
lieved that high speed and a quick stop at the quay are the best way to avoid the effects 
of the wind. Manoeuvring has been characterised by haste. Port entry has always been 
attempted bow first; the same has applied to the departure from the port. Backing has 
been considered ”unorthodox”. Navigational bridges have usually been designed in such 
a way that the intention is not to back long distances. The development of port manoeu-
vring has been slowed down unintentionally both technically and by the lack of criteria.   

The track used by the NORDLANDIA shows that the vessel followed a track which cor-
responded with the usual track used when the weather was good. Strong wind was 
compensated by high speed.  

Port manoeuvring has also not been considered dangerous, because the consequences 
of failure are usually small. However, bridge gangways meant for passengers are often 
damaged in the accidents. Unsuccessful manoeuvring can even lead to the loss of hu-
man lives and the economical losses can be considerable.  

In the international and national regulations of seafaring the main attention is given to 
the limitation of the consequences of the accident. The rules aiming at preventing acci-
dents only remain general instructions, in which the power of decision as to courses of 
action remains with the master. This has also been the case with port manoeuvring.  
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2.4 The role of organisations in port manoeuvring 

The prevailing practice described above is not satisfactory. Port manoeuvring has been 
up for discussion at the IMO, but it has not been sufficiently taken into account in na-
tional maritime administrations or shipping companies.  

2.4.1 The International Maritime Organization  

The Code on the seafarers’ educational requirements was adopted at IMO in 199516. 
This STCW Code defined port manoeuvring as the new basic skill, which had to mas-
tered in all circumstances. One of the Convention tables17 defines the requirements set 
for the master and the chief officers on vessels of over 500 GT18. It applies to all mas-
ters worldwide. The first column of the table, “Competence”, lists the main points of the 
requirements.  

The following requirement with reference to port manoeuvring is expressed in the table:   

“Manoeuvre and handle a ship in all conditions”.  

Under this there are individual subpoints, of which point 6 reads as follows: 

“Berthing and unberthing under various conditions of wind, tide and current 
with and without tugs”.  

The requirement “in all conditions” can only be applied if the vessel’s operational limita-
tions are taken into consideration. In 1995 the rule 23 Operational limitations19 was 
added to the SOLAS Convention Chapter V; it came into force in 1997. (The text of the 
rule can be found in point 1.5.1 of this Investigation Report.)  

For passenger vessels built before 1 July 1997 the operational limitations had to be pre-
sented in the first annual inspection after this date.  

According to the rule a list was to be made up on the traffic limitations of a passenger 
vessel. This included weather limitations as to all traffic areas of the vessel. The list on 
the limitations has to be documented in a way approved by authorities, and it must be 
available to the master. The list must be updated according to traffic and all changes re-
lated to the matter. The list must be written either in English or French. 

The IMO hastened the coming into force of this SOLAS rule 23, which had been ap-
proved in 1995, by Resolution 11 20:  

                                                  
16  IMO, STCW Code, Seafarers’ Training, Certification and Watchkeeping Code. 1995.    
17  STCW Code, Chapter II, Section A-II/2.  
18  STCW Code, Section A-II/2, Table A-II/2: 
19  Consolidated Edition 1997, Chapter V, Regulation 23. There is new numbering in the amended Chapter V 

(SOLAS 2000 Amendments): Regulation 30, Operational limitations  
20  Resolutions of the Conference of Contracting Governments to the International Convention for the Safety of 

Life at Sea, 1974, adopted on 29 November 1995. SOLAS Consolidated Edition, 1997. Part 2 annex 5 Res 11. 
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“Operational limitation on passenger ships.  

CONSIDERING that new SOLAS regulation V/23 requires that a list of all limitations on 
the operation of passenger ships to which SOLAS chapter I applies should be kept on 
board so as to be readily available to the master.  

BEING OF THE OPINION that it would be desirable that, where operational limitations 
on a passenger ship exist, a list of all limitations on the operation of the ship should be 
kept on board and updated, when necessary, regardless of weather the passenger ship 
is engaged on international voyages or not. 

URGES Contracting Governments to ensure that lists of all operational limitations are 
maintained on board and kept up-to-date on all their passenger ships so as to be ready 
available for the information of the master.”  

The SOLAS rules require that wind limits are defined. They cannot go without noticing. 
The rules do not set operational limitations only to open sea conditions.  

The IMO’s STCW subcommittee neither defined a training programme nor how port ma-
noeuvring skills are checked and evaluated. This would have been important so that all 
states would follow the same criterion. Each state thus acts alone. The IMO member 
states have not reached consensus on simulator training 21. The majority of the member 
states have not given their assent. Measuring experience remains the only criterion. 

The above described STCW and SOLAS regulations are connected as regards passen-
ger vessels. The operational limitations create a possibility to solve the STCW require-
ment on a practical level.  

2.4.2 The Finnish Maritime Administration 

The inspection instruction Initial Survey Manual22 issued by the Finnish Maritime Ad-
ministration does not include the inspection of operational limitations. The inspections 
are, however, related to the other rules of the SOLAS Convention. The Finnish Maritime 
Administration does not check the operational limitations required by the SOLAS Con-
vention.  

The national guidelines applied in Finland do not take the above-mentioned IMO re-
quirements into consideration with reference to port manoeuvring. The matter has been 
left to those responsible for the training. It is not the Finnish Maritime Administration‘s 
task to train masters, but it is its duty to check that vessels have wind limits and that the 
training of seafarers complies with the STCW Convention. An international level for op-
erational limitations and teaching them has not been set, which has led to such port ma-
noeuvring methods coming into existence which do not meet the IMO requirements. 

                                                  
21  Councellor of Education Kari Lehtosalo 
22  Initial Survey Manual, 8 February 2005,  
    Finnish Maritime Administration (FMA), Maritime Survey Department (MSD).   
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The maritime administrations usually emphasize the master’s authority and responsibil-
ity in connection with handling the vessel and port manoeuvring.  

The master did not submit a marine casualty report required by maritime law and the 
Finnish Maritime Administration did not specifically request to get one, despite the fact 
that the vessel had become unseaworthy. 

2.4.3 The Finnish National Board of Education 

The National Board of Vocational Education became the Finnish National Board of Edu-
cation in 1991. It coordinated the curricula of the maritime colleges until 1993. After that 
the maritime colleges could draw up their curricula themselves. This meant that curricula 
could differ from each other in the same country. After the STCW-95 Convention was 
published, the colleges had to check that the curricula complied with the convention. 
Port manoeuvring was presented too vaguely in the code, i.e. drawing up a common 
programme would not have been possible.  

The Finnish Maritime Administration, the Finnish National Board of Education and ship-
ping companies put together an expert group, which audited maritime colleges in 1997 
and checked that the curricula complied with the STCW-95 Convention.  

2.4.4 Maritime colleges 

The STCW-95 Convention was brought into force in Finland in February 199823. The 
maritime colleges draw up their curricula according to the STCW-95 principles24. All trai-
ning after 1 September 1998 meets STCW requirements. The masters and chief officers 
who have graduated after 1999 have received training, which fulfils the STCW require-
ment on handling the vessel in all conditions.  

Maritime textbooks do not help when it comes to port manoeuvring. The textbooks which 
deal with “seamanship” deal with the vessel’s hydrodynamics, but not with the effects of 
the wind on port manoeuvring25. There are no clear criteria to support the colleges on 
how the port manoeuvring requirement "in all conditions" is measured and how the skills 
can be acquired. Maritime colleges copy their own handouts, which may deal quite ex-
tensively with hydrodynamics26. In literature the effects of wind have not been dealt with 
that much, and what has been taken up has been presented in a manner which is too 
scientific for seafarers.  

The study guide of Kymenlaakso University of Applied Sciences has been used as ma-
terial for comparison. The course for master mariners dealing with port manoeuvring 

                                                  
23  Merenkulun koulutusohjelma 1998 - 1999. Kymenlaakso University of Applied Sciences.  
24  For example at the Kymenlaakso University of Applied Sciences, there are two credits of ship handling in the 

Master Mariner programme.   
25  Admiralty Manual of Seamanship, Vol. III, ISBN 0 11 771268, 1977.  
 K.J. Rawson & E.C. Trupper, Basic Ship Theory I, ISBN 582 44523 X, 1977. 
 George J. Bonwick, Seamanship Handbook, 1952, Loxley Brothers Ltd. Hertfordshire, England.  
 Axel Blomgren, Sjömanskap, Göteborg 1948, Elanders Boktryckeri Aktiebolag.   
26  Martin Forsén, Manövrering av Fartyg i Begränsade Farvatten, Åbo Navigationsinstitut (handout).  
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comprises altogether 49 hours. It includes hydro- and aerodynamics, manoeuvring tests, 
and vessel handling in rivers and restricted areas. The programme includes turns using 
rate of turn, working with tugs, mooring, using steering systems, anchoring, docking and 
navigation in icy conditions. A manoeuvring simulator is used as a training tool27.    

When it comes to training, it would be most important to teach the methods on how to 
define wind limits. Each vessel has an upper limit for wind, and when it is reached, the 
vessel cannot be handled, no matter how good a person’s vessel handling skills are.  
The wind limit varies from one port and even from one quay to another, i.e. maritime col-
leges cannot solve this whole problem.  

2.4.5 The shipping company 

In 2004 the SOLAS Convention28 Chapter V Safety of Navigation Rule 30, Operational 
limitations, was the same as already in the 1997 edition (Rule 23). According to this the 
shipping company must see to it that the authority can be provided with a list on opera-
tional limitations.  

The rule can be interpreted in such a way that shipping companies must define wind lim-
its to all vessels with reference to all those ports where they traffic. The matter should 
get easier when there are masters who have got STCW-95 training on the vessels. 
However, the matters do not improve if teaching how to define wind limits is not included 
in the curricula.  

The masters get onboard practise on vessel handling, but it does not correspond with 
the STCW requirement "in all conditions". The wind limits must be defined so that the 
limitations for safe manoeuvring are known. 

Until now there has not been a single case in connection with accident investigations in 
which the shipping company would have defined a wind limit for the vessel29.  

Usually shipping companies emphasize the fact that masters decide on port manoeu-
vring.  

Eckerö Line 

The shipping company had instructions in accordance with the ISM Code. It had been 
avoided to give own instructions in the part of the NORDLANDIA’s SMS Manual which 
dealt with bridge operations; it mainly quoted requirements set by authorities. The in-
structions lacked the shipping company’s own instructions on how specifically the 
NORDLANDIA’s modern bridge equipment should be used. 

                                                  
27  Kymenlaakso University of Applied Sciences, Merenkulun koulutusohjelma 1998 – 1999. page 31.  
28  SOLAS, Consolidated Edition 2004.  
29  According to Superfast Ferries shipping company there was no need to determine wind limits, because the 

shipyard had performed wind strength measurements on the vessel and estimated the push effect of the 
transverse thrusters. (Investigation Report B7/2004M).   
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As to bridge operations, the instructions quoted the STCW Convention and the Conven-
tion on the International Regulations for Preventing Collisions at Sea (COLREGs). This 
can be seen in the general part of the bridge operations instructions, in the inspections 
of navigational instruments and in the attitude to navigational “aids”. There were no in-
structions on the use of navigational equipment of the bridge. The instructions warned 
about the risks connected with the use of radar. What must be seen positive is that the 
instruction urges to adjust after glow to the radar picture, because in a modern radar it 
can be removed, which leads to a risk that the movement of the target cannot be seen. 

In the passage where the OOW is instructed on when the master must be summoned to 
the bridge, there are also instructions on what the master must tell the officer. According 
to this instruction the master must tell the officers how he/she intends to enter the port. If 
an officer is uncertain of the forthcoming manoeuvre, he/she must ask the master about 
it. This instruction is very good, but it was not followed on the NORDLANDIA.  

The IMO has not paid attention to the control devices of port manoeuvring. As a conse-
quence of this a mixed practice has emerged and cheap and technically inferior solu-
tions have been favoured because there has not been any criteria. The ergonomically 
deficient NFP (Non Follow Up) manual steering is nowadays the most common steering 
lever on the bridge wing. The FU (Follow Up) would be a safe method. Moving the con-
trol from one manoeuvring place to another is often done with the help of a mechanical 
coupling. When the NORDLANDIA had been built, the special requirements of port ma-
noeuvring were not taken into account. This can be seen e.g. from the fact that the er-
gonomy of control devices was bad for backing the vessel. Control equipment has not 
received attention in the IMO regulations. The shipping company has bought the vessel 
second-hand, and is not responsible for the bridge design.  

2.4.6 The masters 

The Finnish Maritime Act directs the responsibility issues connected with manoeuvring 
to the masters. The STCW-95 Convention reinforces this. According to the Convention, 
the requirement is port manoeuvring in all conditions:  

“Manoeuvre and handle a ship in all conditions. Berthing and unberthing under 
various conditions of wind with and without tugs”.  

This is a requirement the master cannot fulfil, especially not if he/she does not have in-
formation about the vessel’s operational limitations at his/her disposal. 

The responsibility moves from top to bottom, and the master has to apply the skills and 
knowledge he/she has acquired alone. It is impossible for the master to analyse wind 
limits based on his/her experience alone. Seafarers do not get that much experience of 
strong winds. 
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2.4.7 The ports 

When defining the wind limit, a port wind model is necessary. The wind limit can be 
raised, if it is known how land and buildings protect the vessel in the port. For example 
the Port of Helsinki has let produce a wind model, which has been indispensable for the 
traffic in the Kustaanmiekka strait and in the South Harbour. The Port of Hanko repre-
sents an opposite view on the benefits of a wind model30. Port organizations usually 
emphasize the master’s and pilot’s authority and responsibility and the fact that ports are 
not responsible for port manoeuvring.  

2.5  A summary on the regulations which affected the accident and their application  

In the STCW-95 Convention the International Maritime Organization IMO set a high ob-
jective for the vessels’ masters and chief officers. They must be able to handle the ves-
sels in ports in all conditions. In the member states the implementation of this was in 
practice transferred to the national maritime administrations.  

The SOLAS Convention requires that the operational limitations are defined, but in prac-
tice the maritime authorities do not require this. There is no other explanation connected 
with this than that a practical method for defining wind limits has not been developed. 

The implementation of the decisions was transferred from the Finnish Maritime Admini-
stration to the Finnish National Board of Education. The Finnish National Board of Edu-
cation and the Finnish Maritime Administration checked that the curricula of the maritime 
colleges were in accordance with the conventions. The maritime colleges were set re-
quirements which they had no chance to fulfil. They could only allocate the available lec-
tures for ship handling. Defining the limiting values as to circumstances would require a 
large part of the curriculum.  

The ISM Code requires that the shipping companies give the master instructions with 
reference to all dangerous situations. Defining wind limit was mandatory in Chapter V 
Safety of Navigation of the 1997 SOLAS Convention. 

Solving the problem is moved downwards from the International Maritime Organization 
and it finally ends up unchanged to be the problem of the vessel's master. Port manoeu-
vring is one of the tasks which the masters usually take care of themselves. The master 
is guided by customs and tradition. Within the culture of seafaring these are respected.  

2.6 Defining and voyage-specific checking of the wind limit 

It is the shipping company’s task to define the vessel’s wind limit. After the wind limit has 
been defined, the shipping company must arrange suitable training for the officers on 
how to apply the wind limit into practice. 

                                                  
30  Investigation Report B7/2004M, a statement made by the Port of Hanko 5.5.2006. 
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A terrain model should be made of the port, because the topography of the port always 
reduces wind speed. Dangerous wind directions can be analysed with the help of a ter-
rain model. Making the model should belong to the responsibilities of the port. 

Planning a voyage requires a more detailed weather forecast than the general public 
weather forecast. It is important that the forecast is updated often enough. In the port 
there should be an automatic weather station, which could be contacted with the help of 
the Internet. When approaching the port, the changes in wind strength can be followed. 
This affects the preparations for port arrival. 

2.6.1 Options for defining the wind limit 

Meetings between masters are the easiest way to chart the need for wind limits. The 
wind limit can even be defined on the basis of the opinions. If the opinions differ a lot, it 
is a sign that the wind limits must be analysed in more detail. Meetings between masters 
are necessary as to port manoeuvring.  

A static model can be used to define the transverse forces of the vessels’ bow thrusters 
and rudders. This gives a picture of whether the vessel has power to get away from the 
quay. The static model is most suitable when the vessel is designed, i.e. when the deci-
sions on the effects of the steering propellers and rudders are made. The wind limits and 
tracks must be analysed with the help of a simulator, in which the vessel is in a dynamic 
state.  

Simulation with the help of a workstation computer is the cheapest way to define the 
wind limit. The shipping company personnel run all the simulations themselves. The 
simulations can be done in the shipping company office, on the vessel or at home. The 
summaries and documentation of the simulations take more time than the simulations 
themselves. When doing desktop computer simulations one has to observe that after 
each simulation the tester learns more. If one notices dangerous features in the vessel's 
behaviour during the simulation, one is prepared for them in the next simulation. The 
technical wind limit then becomes the wind limit. In the real world the master has not 
completed a series of simulations to analyse how the vessel reacts when the wind 
speed increases 1 m/s from one simulation to the other. In a real situation a storm hits 
the vessel suddenly, and the master does not have the same experience behind him as 
in simulations. A work station simulator can be used to define the technical wind limit. 
The human wind limit is at least 1 m/s lower.  

“Fast time” simulation is the fastest way to define the wind limit. The work is performed 
at a research institute. The vessel’s tracks are first decided with the help of usual simu-
lations. After that a computer is programmed to run the simulations automatically. The 
wind speed is increased 1 m/s after each simulation until the wind limit is reached. The 
wind direction is changed 10°, and after that the simulations are restarted from the wind 
speed of e.g. 10 m/s. The simulator analyses all wind directions during the night, and the 
wind limit of one port can be analysed in twenty-four hours. The preparation work takes 
more time. This method is the easiest one for the shipping company.  
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Ship handling simulators are available at all maritime colleges. They can be used to de-
fine wind limits, but it is time consuming. Approximately 50-60 simulation runs are 
needed to define a wind limit. Each simulation takes about 20 minutes. A vessel simula-
tor also ties up personnel. A positive side is the documentation which is obtained from 
the simulator. Each simulation is described graphically and numerically. A ship handling 
simulator is a good tool for port manoeuvring training when the wind limits are first de-
fined with the help of workstation simulation.  

2.6.2 Checking the wind limit in the prevailing weather conditions  

The shipping company can control the problems related to port manoeuvring in the 
changing traffic situations when it chooses a workstation simulator for the testing of wind 
limits. In the future this will be the most economic and flexible method. The objective 
could be that each master has a vessel simulator in his/her portable computer. The IMO 
stipulates that a master must be provided with basic education in hydro- and aerody-
namics. The shipping company must help the master in acquiring the necessary devices 
and programmes.   

Database for the simulator program includes mathematical models, vessel radar 
maps (user maps), electronic charts and recorded simulations and possibly simulations 
recorded by the vessels’ navigational instrument. A vector chart is the best chart base 
for simulations, but a radar chart used in an integrated navigation system can also be 
used. In the simulation program there should also be an option to create a chart to be 
used on the radar. 

The vessel’s mathematical model The hydrodynamic part of the model can be made 
on the basis of the vessel's technical data, manoeuvring tests and line drawing. New 
hydrodynamic model tests are thus not necessarily needed. A model is also needed on 
the aerodynamic properties of the vessel, and the quickest way to produce one is on the 
basis of information on a similar vessel. A vessel’s aerodynamics can be modelled ex-
actly with the help of wind tunnel tests which are done on a scale model based on the 
part of the vessel which is above water. The test is used to analyse the impact the wind 
has on the vessel’s hull from variable relative directions. A mathematical model should 
be compiled on the all vessel types of a shipping company.  

It is difficult to estimate the wind force so that it corresponds with the port conditions be-
cause the structures and terrain change wind speed and its direction. A terrain model 
must be compiled for an exact simulation. A port terrain model for simulation purposes 
can be done with the help of wind tunnel tests, because it cannot be modelled numeri-
cally with the help of e.g. a topographic map. Wind speed and changes in wind direction 
are registered in the model’s harbour basin and at points on the vessels’ tracks. Coeffi-
cients are calculated for the measuring points, and they proportion wind directions and 
speeds at the measuring point at ten metres’ height to an undisturbed wind.  

Having a terrain model made is something that is mainly the port holder’s duty. Ports 
usually try to provide good services and a terrain model could be an indication of this. A 



 

 
 

C6/2006M
 

Passenger Vessel MS NORDLANDIA, Collision with Quay in Tallinn on 28 October 2006
 

 
 

 42 

terrain model is the most realistic alternative solution and it usually increases the wind 
limit. 

Weather forecasts which are generally available are too approximate. What is needed 
in maritime traffic is a weather forecast which applies to the whole route and is divided 
into periods according to the voyage timetable (ETA). The weather forecast should be 
updated many times in a day. 

The master must also get realistic information about the wind direction and speed in the 
port. The most common practice is that the master calls the pilot station or the port op-
erations and inquires about the wind conditions. What are needed in ports are auto-
matic weather stations. Most inquiries are received when the weather is stormy. Then  
the pilots and port operations personnel are busy with other duties. Momentary wind in-
formation is not reliable. There should be a wind meter in the port or nearby, and in this 
wind meter there should be a recording and Internet connection. The device could 
automatically provide a couple of hours' weather history, which would tell the mean 
value of the wind speed, the maximum and minimum speed of the wind and the changes 
in wind direction at a ten-minute interval. This would give clarification to how the weather 
changes. In the case of the NORDLANDIA it would probably have shown that the wind 
was decreasing.   
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3 CONCLUSIONS 

The NORDLANDIA was approaching the port and hit the quay construction in wind con-
ditions which exceeded the performance of the vessel. No information as to the vessel's 
operational limitations had been produced to the master. 

The speed at which NORDLANDIA entered the port, the track and the lack of advance 
discussion suggest a traditional and established procedure in good weather conditions. 
The fact that the circumstantial factors were taken into consideration can be seen mainly 
in the vessel’s high speed, which was used in order to try to control the effects of the 
wind.  

The port manoeuvring method used by the master was based mainly on his own and his 
colleagues’ experiences. In the background there was no researched information about 
the vessel’s manoeuvring characteristics in strong wind, the significance of the condi-
tions in the port and neither were there shipping company instructions or authority regu-
lations. 

The shipping company has no standard procedures for mooring. Each master has to 
develop his/her own routines. This means that the advance discussion on the distribu-
tion of work and communication which is essential for bridge co-operation becomes 
more difficult or non-existent. In the same way there should be a common, pre-agreed 
plan of action with the tugs. According to the prevailing practice, the routines can vary 
within one shipping company and as the masters change, even on one vessel. 

The responsibility for port manoeuvring has been allocated to the master alone, but 
he/she has been left without support in the decision-making. The environmental limita-
tions for port manoeuvring have not been set, and there are no minimum requirements 
for the steering devices.  

The SOLAS Convention rule on the operational limitations for a passenger vessel has 
not been applied to the wind limits of port manoeuvring. The Finnish Maritime Admini-
stration has not required this from the shipping companies. The operational limitations 
can be used as the basis for defining the port-specific wind limits for vessels. In their 
training ship officers can be provided with port manoeuvring skills only within a vessel's 
operational limitations. The approximate character of the training requirements set in the 
STCW Convention is the reason for the fact that the present ship officer training does 
not include adequate preparedness for port manoeuvring control. 
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4 SAFETY RECOMMENDATIONS 

4.1 To the Finnish Maritime Administration 

In the SOLAS Convention regulation a list of all operational limitations of passenger-
vessels are required to be compiled before they enter traffic. These should also include 
port manoeuvring. The operational limitations give the STCW objectives, with reference 
to ship officers' skill levels in port manoeuvring, a realizable and realistic framework. 

The investigators recommend that 

1. the Finnish Maritime Administration checks the passenger-vessels’ operational 
limitations in accordance with Rule 30 in Chapter V in the SOLAS Convention. It 
should be checked whether the operational limitations defined for vessels also 
cover port manoeuvring. 

The text “in all conditions” of STCW Convention is too approximate to be applied into 
practice. 

The investigators recommend that 

2. the Finnish Maritime Administration moves for an amendment in the IMO’s 
STCW Convention (STCW Code Table A-II/2 Competence) by which the ex-
pression “Manoeuvre and handle ship in all conditions” is changed into “within 
operational limitations” thus referring to SOLAS Ch V Reg 30.  

4.2 To the shipping companies 

In the investigation it came up that the shipping company had not defined operational 
wind limits connected with port manoeuvring to support the master in his decision-
making, which is typical for the trade. 

The investigators recommend that 

3. shipping companies define port manoeuvring limitations for their vessels and 
standard routines to be used on the basis of these limitations including bridge 
co-operation and tug usage. 

Helsinki, 19 December 2008 

    

Sakari Häyrinen   Matti Sorsa 

  

Martti Heikkilä   Kari Larjo 
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APPENDIX 
 

STUDYING WIND LIMITS WITH THE HELP OF SIMULATIONS  
 
Wind limits and correct tracks can quickly be determined with the help of a work-
station simulator. The track is tested on a certain direction by increasing the wind 
until the wind is too strong. The effect of the wind varies according to the vessels' 
aerodynamics.  

Wind gusts are approximately ± 5 m/s when the wind is strong. This was estab-
lished also from the data obtained from the NORDLANDIA’s VDR-recording. Ac-
cording to observations, wind direction changes max. approximately ± 20° in 
gusts. Most commonly the direction only changes ± 10°. Gusts which are one 
second in duration do not affect the manoeuvring of the vessel, but five-second 
gusts do. Five seconds was chosen as the maximum duration of the gusts31. The 
changes in the strength, direction and time were made to vary according to a ran-
dom variable which stayed within the above-mentioned limits. Gusts are a disturb-
ing factor in mooring. Wind is never even.  

A mathematical model of the car ferry has been used in the investigation. Its 
measurements are close to the measurements of the NORDLANDIA. 

Table A1. A comparison between M/S NORDLANDIA and the 
mathematical ship model used in the investigation.  
 

 NORDLANDIA  The mathematical 
model 

Vessel’s length  153.4 m 168 m 
- breadth 24.7 m  27.5 m 
- designed draught 5.82 m    6.3 m 
wind surface  4,900 m² 5,053 m² 
bow thruster effect  1,500 kW 2,648 kW 
rudders  The rudders always 

have the same rudder 
angle 

The rudders can be 
steered separately 

 
The ratio of the NORDLANDIA’s wind surface to the effect of bow thrusters is 3.3 
m²/kW. The corresponding ratio as to the mathematical model is 1.9 m²/kW. On 
the basis of this, the defined wind limit for the NORDLANDIA is too high.   

At first manoeuvring to the port was tested when the wind was 17.3 m/s (at 10 me-
tres’ height) and the direction 315°. The model was used to proceed near the 
breakwater so that the vessel would have space to make leeway in the wind. The 
wind blows from starboard quarter and turns around the vessel’s bow thus forming 
a strong wind force to the port side of the hull32. On car carriers the wind force is 
stronger diagonally from the bow than diagonally from the stern33.  

                                                  
31  Seppo Huovila, 1967, page 14. 
32  L.L. Martin, 1980, page 3.  
33  Nils Norrbin, 1983, Figure 6.15.    
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The large drift angle is used to compensate for the effects of the wind. The pres-
sure of the water, i.e. hull effect, resists both the wind force and its turning effect 
on the vessel (Figure A1). The wind force has the tendency to turn the bow of the 
vessel to port. Gusty wind causes manoeuvring problems. Bow thrusters do not 
react to the gusts quickly enough. This reduces the wind limit. The speed of the 
vessel must not be too high. High speed multiplies manoeuvring errors’ conse-
quences and reduces the effect of the bow thrusters. Low speed is easy to cor-
rect.  

The model vessel did not reach the quay without damage when there were north-
westerly (NW) winds of 17 m/s. If the quay is approached exactly in a parallel di-
rection with the quay, a wind gust can “toss” the bow to port and the bow hits the 
quay constructions. The quay must be approached in such a way that the stern 
hits the quay first, but a too large angle in relation to the quay can lead the stern 
against the stone structure between the fenders.  

 

Figure A1. The vessel is manoeuvred at a large drift angle in such a way that the 
effects (forces) of wind and water are equal. The wind has the ten-
dency to turn the vessel. 

Finnish text in Figure A1  Translation into English 
Ilmavirtaus Air flow 

Tuulen noste Wind Force 
Veden virtaus Water flow 
Runkovoima Hull force 
Tuulen paine Wind pressure 

Tuuli pyrkii kääntämään alusta Wind tends to turn the vessel 
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Figure A2. The quay cannot be reached without damage when there are north-
westerly (NW) winds of 17 m/s.  

Finnish text in Figure A2  Translation into English 
Tuuli Wind 

Kylki edellä laituriin Side to quay ways 
Sorto Drift 

Figure A2 presents the situation on the day of the accident. The accident could 
not have been prevented even if the vessel had been manoeuvred near the 
breakwater. The vessel approached the quay in a controlled way in the simula-
tions when the wind speed had been reduced to 12 m/s.   

29 simulations were performed to determine the wind limit. The wind limit curve is 
presented in Figure A3. The wind affects the vessel most when the wind direction 
is 50°- 90° from the bow. When the wind turns to the aft side, the vessel can sus-
tain more wind. The real wind limit of the NORDLANDIA is lower than the curve 
shown in the figure. In the mathematical model the bow thrusters were stronger. 
Therefore the wind limit must be defined 1-2 m/s lower than in Figure A3.   

 



Appendix 1/4(9) 
 

 

 
Figure A3. The wind limit determined with the help of simulation.  

Finnish text in Figure A3  Translation into English 
Uloin rengas Outer ring 

Tuuliraja Wind limit 
Onnistunut ajo Succesful run 

Epäonnistunut ajo Unsuccesful run 
 

When the wind blows from the stern between the directions 000°-070°, the wind 
has the tendency to turn the vessel’s bow towards the breakwater when the ves-
sel is approaching the quay. The model vessel did not manage a wind speed of 
over 15 m/s.  

When the wind blew from the bow from between the directions 250°-300°, the 
vessel was difficult to manoeuvre because of the wind gusts. On land in direction 
of the bow there are superstructures which protect the port. Therefore westerly 
and southwesterly wind could not be examined in a reliable way.   

Leaning against the corner of the quay 

If the manner of manouvring is changed, the vessel can proceed to the quay when 
there are stronger winds. The wind limit can be increased by using the quay cor-
ner protected by fenders and the tug. 

If the vessel is turned in the basin headwind and it leans against the corner of the 
quay, the wind limit can be increased. Figure A4 shows the corner of the quay 
used by the NORDLANDIA. A fender, which the vessel can lean against, has 
been built in the corner. The corner may not been sufficiently strengthened, but 
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because a fender has been built there, this means that the corner can be leaned 
against when the vessel is turned towards the quay.    

 
Figure A4a. The quay used by NORDLANDIA. 

 
Figure A4b. There is a fender at the corner of the quay, and it can be used 
as support when the vessel is turned parallel with the quay. 
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Figure A5. The last five minutes the vessel has to proceed slowly side first. En-
gine powers are very low. Using a tug is an important safety factor.      

Finnish text in Figure A5  Translation into English 
Tuuli Wind 

Hyvin pienet konetehot Very low engine powers 

When the wind blows from between the directions 280°-030°, the vessel is turned 
against the wind in the port and then it proceeds sideways slowly to the corner of 
the quay. Figure A5 shows the track at a southwesterly wind of 20 m/s. This re-
quires the use of a tug. How the vessel is manoeuvred is something that has to be 
agreed upon in advance with the tug. The length of the towing-line and where it is 
to be fastened are also factors which can be agreed on in advance. The towing-
line should not be let go before the vessel is at the quay so that the cable does not 
foul the bow thruster. The language used when towing should be English and 
there should be an agreement on the terminology used in the communication.  

In the simulation shown in Figure A5 the arrival to port took 14 minutes. During the 
last five minutes the vessel moves very slowly side first towards the quay. During 
the last minutes the vessel was almost still because the wind gusts almost pushed 
the vessel against the corner. A wind gust turns the vessel quickly in which case 
the vessel can be damaged. Therefore it is always safe to use a tug when a 
strong wind is blowing directly from the bow. In a way the vessel “hangs” on the 
towing-line in the wind. A tug reduces the effects of the gusts, and the bow thrust-
ers are given time to fix the problem.    
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Figure A6. The vessel is turned against the wind. Without a tug it is difficult to 
keep the bow of the vessel in the wind. Between the times 09-19 in 
the simulation clock the vessel almost slipped out of the hands. A tug 
would keep the movements of the vessel steady. The tug helps the 
vessel around the corner of the quay. 

Finnish text in Figure A6  Translation into English 
Tuuli Wind 

When the wind blows 20 m/s from the direction 030°, the vessel is turned bow 
against the wind in the port. It is difficult to keep the heading of the vessel, i.e. it is 
necessary to use a tug.   

It is difficult to manoeuvre the vessel when the wind blows directly from the bow. If 
a manoeuvre fails, it is impossible to proceed ahead or astern. Therefore a tug 
must be used.  

Leaning against the corner of the quay increases the wind limit to 20 m/s.  

A systematic use of a tug requires that the working methods and radio communi-
cation are clarified.  

Aft first to the loading ramp 

When proceeding bow first to Tallinn, one notices that strong winds come from the 
bow. If one does not want to use tug assistance, it is possible to back to the port. 
This also requires that the corner of the quay is used as support in the middle of 
port manoeuvring. Cars should be loaded from the bow in Helsinki and from the 
stern in Tallinn. The passenger gangway must be moved.  

A wind blowing from the stern does not cause as strong wind force as a wind 
blowing diagonally from the bow. There are rails, gangways and other irregulari-
ties at the stern, and they cause whirlwind. When backing, the wind forces stay 
small. It is easier to manoeuvre the vessel in the basin in a wind blowing from the 
stern than in a wind blowing from the bow.  
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Figure A7. The vessel is first turned outside the port and then backed to the cor-
ner of the quay stern against the wind. From there the vessel is 
backed alongside the quay to the ramp. 

Finnish text in Figure A7  Translation into English 
Tuulen voima Wind force 
Kääntökeskiö Pivot point 
Veden virtaus Water flow 
Runkovoima Hull force 

Tuuli Wind 

The way of manoeuvring described above allows port entry when the wind blows 
20 m/s from between the directions 270°-360°.   
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Figure A8. When the wind blows 030°, the vessel is turned in the port area in 
such a way that the corner of the quay is approached using the 210° 
counter direction of the wind.  

Finnish text in Figure A8  Translation into English 
Tuuli Wind 

It is possible to back around the corner of the quay without tug assistance by us-
ing the vessel’s own engines.   
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