
In November, 2014, VTT Vasiliko Ltd 
(VTTV) opened a US$342 mill ion oil 
storage terminal for business. VTTV is 
a subsidiary of VTTI B.V., which is an 
independent provider of energy storage 
worldwide. The new terminal is located 
at the south coast of Cyprus, between 
Larnaca and Limasol. Its strategic location 
makes it the first terminal of its kind in 
the Eastern Mediterranean, connecting 
Europe and the Black Sea with markets in 
the Middle East and Asia. 

The terminal currently comprises 28 
tanks and has a capacity of 544,000 
metres cubed and offers access to a 
deep water marine jetty with four berthing 
positions. The jetty can accommodate 
tankers from 5,000 DWT to 160,000 
DWT. The terminal serves as a hub in 
the Eastern Mediterranean to capture 
the flows of middle distillates, gasoline 
and fuel oil. An expansion of the terminal 
for crude and fuel oil is currently under 
evaluation and would create a further 
capacity of 305,000 metres cubed.

Special features of the terminal
The VTTV terminal is the first terminal 
where the main marine operations are 
the responsibility of the terminal. Usually, 
the marine operation is the responsibility 
of a port authority. In this case, VTTV 
had to set up other entities with the 
purpose to provide such services in 
order to be better equipped, flexible and 
competitive. VTTV also had to develop 
the marine procedures for the terminal 
and implement these procedures in the 
operational handbook of the terminal, with 
the approval of the Cyprus Ports Authority 
(CPA), the regulatory body and service 
provider. 

Another feature of this terminal is that 
it is an exposed jetty in an unprotected 

environment. The jetty stretches out in 
the Mediterranean Sea and the berthing 
positions are located at approximately 
1,500 metres offshore. Consequently, 
arriving and moored ships are exposed 
to wind and waves. In case of extreme 
weather, vessels cannot come alongside, 
and moored vessels have to leave 
the berth. This has an impact on the 
operational window of the terminal. In 
order to find a safe balance between 
safety and commercial benefit, VTTV 
had to define clear marine operational 
procedures and limits. 

VTTV asked MARIN to assist in setting 
up the marine procedures for normal 
operations and emergency situations. The 
marine procedures had to be approved 
by the Cyprus Ports Authority before 
commencing the terminal operation. 
Furthermore, VTTV asked to set up a 
training programme to familiarise pilots 
and tug masters with the situation at the 
terminal and the procedures. 

Approach development nautical 
procedures
MARIN’s Nautical Centre has provided 
nautical consultancy and training for 
more than 40 years. MARIN developed 
the operational procedures for many 
offloading facilities in exposed areas 
such as FPSOs. In order to develop the 
procedures for the VTTV terminal, MARIN 
carried out a marine study in close 
cooperation with VTTV. 

During the study, VTTV and MARIN 
organised several  workshops with 
personnel that would be involved in 
future operations. Furthermore, the CPA 
attended the workshops because they 
had to approve the final procedures. 
During the first workshop the marine 
operation was analysed and a first draft 

of the procedures was developed. The 
second workshop was carried out at a 
simulator. 

During this workshop the proposed 
procedures were tested and worked out 
in detail. During the last workshop the 
final procedures were presented. The 
advantage of this approach was that it 
shortened the duration of the study and 
created commitment of the end-user of 
the terminal.

Development marine 
procedures
The study started with an analysis of the 
available data. The results of this were 
used as input for the first workshop. 
During this workshop, the following items 
were discussed: 
• The location of the anchorage areas
• Minimum required tug boat power
• Arrival and departure manoeuvring 

strategy (route and speed) per berth 
and ship size

• Operational limits for safe arrival and 
departure (per berth and ship size)

• Procedures in case of an emergency 
at the terminal or onboard a ship

• Equipment required for  a safe 
operation of the terminal, such as 
aids to navigation, weather and wave 
monitoring, berthing assistance tools

• The feasibility of night berthing
After the f i rst workshop, MARIN 

organised a second workshop on a Real 
Time Ship manoeuvring simulator. A 
simulator is a sophisticated and efficient 
tool to study manoeuvring strategies, tug 
assistance and operational limits. 

Prior to the simulations MARIN prepared 
a database including a 3D-model of the 
area and the jetty, ocean conditions (wind, 
wave and current) and mathematical 
manoeuvring models of tankers and tugs. 
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During the simulator workshop, various 
arrival and departure manoeuvres were 
executed in varying ocean conditions. 
Also, some night runs were carried out 
in order to study the feasibility to receive 
vessels at night. 

Each run was debriefed thoroughly 
and MARIN also analysed each run 
numerical ly. The numerical analysis 
consisted of an assessment of the 
contro l labi l i ty  of  the vessels.  The 
controllability is determined by the control 
forces applied (engine power, rudder angle 

and tug power). The numerical analysis 
gave a quantitative result on whether a 
manoeuvre is safe or not. The results of 
the briefings and the numerical analyses 
were used to determine the final arrival 
and departure manoeuvring strategy. 
Figure 3 presents a track plot of the final 
arrival strategy to one of the berths. 

For a safe operation at the VTTV 
Terminal, it is necessary to have clear 
operational limits and implement them in 
the operational handbook. Therefore, the 
results of the simulations were also used 

to determine the maximum wind and wave 
conditions in which vessels can arrive or 
depart safely. Also, the operational limits of 
moored vessels were taken into account. 
In case of extreme weather, moored 
vessels should leave the jetty in time in 
order to avoid damage or to avoid a vessel 
being trapped at the jetty. The latter might 
be the case when the wind and wave 
conditions are exceeding the limits for 
safe tug assistance and tugs cannot assist 
during the departure.

 Finally, the results of the simulations 

Top: Figure 1 VTTV Terminal; Bottom left: Figure 2 Deep water marine jetty with four vessels alongside; Bottom right: Figure 3 Track plot, 
showing the position of the vessel every minute
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were used to determine the required 
number of tugs and how to use the tugs in 
the most efficient and safe way, especially 
close to the jetty. It was concluded that 
two ASD tugs of 80 tonnes bollard pull are 
sufficient to keep the vessel under control. 

Training of pilots and tug 
captains
The study was concluded with the 
training of pilots and tug masters who 
will be deployed at the terminal. During 
the training tankers were controlled 
from MARIN’s Full-Mission Bridge (FMB) 
simulator. The tugs were modelled as free 
sailing vessels and are controlled from 
separate tug simulators connected to the 
FMB. 

The participants executed various 
approach and departure manoeuvres 
under various environmental conditions 
during day and night time. Emergency 
scenarios were also included in the 
training. The training resulted in an 
improvement of knowledge of the 
future situation and an improvement of 
communication between pilots and tug 
masters.

Opening of the terminal
Thanks to the close cooperation between 
VTTV, VTTI B.V and MARIN, the study 
resulted in clear guidelines for the marine 
operation of the terminal. VTTV has 
implemented these guidelines into their 
terminal procedures. The terminal opened 
for business in November 2014 and since 
then more than 100 vessels successfully 
called at the jetty. The official Inauguration 
Ceremony of the terminal took place on 
May 29, 2015, with the President of the 
Republic of Cyprus, Nicos Anastasiades.
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Top: Figure 4 Tug assistance during simulations; Insert: Figure 5 MARIN’s Full-Mission Bridge simulator (left) and tug simulator (right)
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