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ABSTRACT: The paper presents the most important technical, administrative and infrastructure 
related aspects regarding the implementation of a new manned models centre for the training of 
pilots in ship maneuvering, one of the most effective ways of reducing the number or casualties in 
shipping. Following specific domestic elaborated requirements and quantifiable criteria, six 
Constantza County located eligible locations have been analyzed, finally being selected the 
optimal one – the Constantza located Siutghiol Lake for that matter. 
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UN NOU CENTRU DE INSTRUIRE PE MODELE PILOTATE ÎN MANEVRAREA 
NAVEI –SELECTAREA LOCAŢIEI ZONEI DE INSTRUIRE - REZUMAT: În lucrare se 
prezintă cele mai importante aspecte tehnice, administrative și de infrastructură privind crearea 
unui centru de instruire în manevrarea navelor utilizând modele pilotate, una dintre cele mai 
eficiente căi de reducere a numărului de accidente în transportul naval. Pe baza unor cerinţe şi 
criterii cuantificabile de sorginte originală, sunt analizate şase locaţii eligibile de pe raza Judeţului 
Constanţa, selectându-se în final varianta optimă – Lacul Siutghiol din oraşul Constanţa.  

Cuvinte cheie: centru de instruire în manevrarea navei, modele pilotate  

1. INTRODUCTION 

Preventing of any kind of shipping accidents are the 
attention of many national and international 
organizations and institutions, such as: IMO-MEPC 
(International Maritime Organization - Marine 
Environmental Protection Committee), ICSLS 
(International Convention on Safety of Life at Sea), 
ICPPS (International Prevention of Pollution for the 
Convention from Ships), naval registers, USCG 
(United States Coast Guard). The statistics from their  
regular reports shows that one of frequent causes of 
accidents is human error (33%), immediately after the 
so-called unavoidable causes (33%), while all other 
possible causes (sea conditions and technical 
requirements) are each  much smaller. It is obvious 
that one way to reduce the still large accidents 
number (high operating performance navigation gear 
and ship constructive seaworthiness aside) is to train 
as thoroughly as possible the personnel involved 
(deck crew and pilots). There are several possible 
ways to achieve an effective training in ship handling, 
each one with pros & cons, none of them having by 
itself the capacity to cover in all the various issues 

involved and consequently having to be considered as 
complementary to each other and therefore 
implemented and conducted accordingly. 1) The most 
straightforward and effective way of ship handling 
training seems to be the using of the real ship for this 
aim. But the learning "on job" is a slow process and 
certain handling situations, including critical ones, 
may never occur and so no experience how to deal 
with such situations could be gained this way. Such 
training is considered by many people as very 
dangerous and is limited in use. 2) Other available 
option for ship handling training is to use the 
electronic bridge simulator. By itself, this complex 
equipment covers considerably more intended 
training events and is more ready to use than to resort 
to the services of a real ship, often unavailable now. 
The associated software is able to simulate various 
kinds of ships movements and maneuvers in different 
weather or sea state conditions. However, the 
mathematical equations which control the electronic 
bridge simulators are describing more or less 
approximately the ship's behavior in different 
maneuvering situations, a lot of situations being 
impossible to be properly numerically simulated 
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because of the involved too complex hydrodynamic 
phenomena affecting the ship’s maneuverability. 3) A 
new and modern way to perform a ship handling 
practical training is to resort to the manned training 
models. These are in fact scaled-down full ships 
(Modiga, et al., 2010) operated directly by the trainee 
complement located onboard. Scale models allow the 
ship handler to make mistakes. Scale models allow 
experimentation on ship behavior to explore 
unknown fields beyond the limits of safety. Those 
who have trained on both claim that scale models are 
complementary to computer simulators. The manned 
model training regime is largely recommended by the 
International Maritime Organization as one of the 
most effective method for improving the safety at sea, 
allowing to gain many theoretical and practical 
knowledge and thus being able to deal properly with 
a wide number of different practice situations. 

2. ESSENTIAL GUIDELINES 

Ship handling training process takes place in special 
centers (Hreniuc, et al., 2010), which consist of the 
lake with complex port approach configurations, the 
models fleet, technical-administrative staffs and also 
study programs. When establishing a new Manned 
Models Ship Handling Centre, besides many other 
problems, two major and essential issues must be 
considered.  

1. As being new, the training process and facilities 
are to be as up to date as possible. This requirement is 
achievable only after a thorough preliminary analysis 
of the activity of Training Centers already operational. 
Today there is a very low number of manned models 
ship handling training centers. 

a) The Port Revel Shiphandling Training Centre 
(near Grenoble) is a French maritime pilot school that 
trains pilots, masters, and officers for the large ships 
like supertankers, container ships, LNG carriers and 
cruise ships. Are used ship manned models at a 1:25 
scale on a man-made lake designed to simulate 
natural conditions including harbors, canals, and open 
seas. The Centre was created in 1967, was the first in 
the world, and now is one of the world’s best known 
facilities for manned models training. The lake of 
about 5 ha is located where the wind regime is very 
mild and is sheltered by a forest. At 1:25 scale, the 
lake area represents a navigable zone of about 5 by 2 
nautical miles, allowing several models to sail at the 
same time at normal maneuvering speeds and to berth 
at one of the 50 berths and piers. Deep, shallow and 
very shallow water areas are to be found. The lake 
has the following permanent equipment and features: 
different types of moorings which exist in ports or 
near the coast, different types of buoyed channel, a 
wave, current and wind generators, a "track recording 
system" using the latest DGPS techniques, a "garage", 
a number of leading marks on land and an 
observation tower.  

b) The Ship Handling Research/Training Centre at 
Ilawa is owned by the Foundation for Safety of 
Navigation and Environment Protection, which is a 
joint venture between the Gdynia Maritime 
University, the Technical University of Gdansk and 
the City of Ilawa. Currently, seven models 
representing wide spectrum of ship types are 
available at the Centre for training purposes. They are 
equipped with all necessary devices simulating a 
ship's systems: main engine, propellers, bow and 
stern thrusters, conventional and high lift rudders, 
anchors. On all models the basic navigational aids 
(gyro, log, navigational lights, wind velocity and 
direction measurer etc.) are also installed. All 
manned models are equipped with the system 
allowing the simulation of tug-ship co-operation. As 
a rule, regarding training areas, do not repeat actual 
situations in various geographical areas, but are 
combinations of difficult situations, which could be 
met by the trainee.  
 

c) The Warsash Manned Models Ship Handling 
Centre (W.M.C.), part of Warsash Maritime 
Academy (that is a faculty of Southampton Solent 
University) is located in the close vicinity of 
Southampton Harbor. W.M.C. has 7 training models - 
easily convertible to represent 9 different vessel types, 
as well as 4 radio controlled tugs for use in berthing 
operations, one ASD (Azimuth Stern Drive), one 
Voith Schneider and 2 steerable Kort nozzle tugs, 
delivering a scale bollard pull of approximately 100 
tones.  The training models, each weighing about 6 ÷ 
7 t, have been developed in order to replicate the 
specifications of some real vessels: Progress 
Panamax bulk-carrier (60,000 dwt, scale 1:25), 
Venture VLCC (300,000 dwt,  scale 1:40, Diligence 
product tanker (40,000 dwt, scale 1:25) etc. 
 

d) The Australian Ship Handling Centre at Port Ash 
has a five-acre port built to test pilots’ ship handling 
skills under realistic conditions. The Port Ash facility 
was designed and built by experienced pilots from the 
New Castle (Australia) pilot district. The curriculum 
was developed by pilots and is taught by pilots.  

 

e) Center for Maritime & professional Training 
Massachusetts Maritime Academy is primarily for 
experienced ship-handlers. Training will take place in 
scale manned model ships at a site designed to 
simulate waterways, channels, anchorages and piers. 
Participants will hone their ship-handling skills on 
topics including: anchoring, docking, undocking, 
slow speed maneuvering, experiment with movement 
of the pivot point, advance and transfer, passing in 
narrow channels, shallow water effect, wind effect, 
thruster work and much more. 

Therefore, all facilities in the new manned models 
ship handling centre should be as modern and 
functional as possible, covering a maximum range of 
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classic and modern training scenarios. Also, the 
running staff should be both highly experienced in 
seafaring as such but concurrently acquainted with 
the modern navigation devices or ship types and their 
maneuvering characteristics.  

2. A training Centre should be financially self 
sustainable. We suggest that the new Manned Ship 
Models Handling Centre should be established as a 
Foundation, more precisely a joint-venture basically 
between Constantza Maritime University and the 
selected local authorities (City Hall or similar); some 
Ship Design & Research Institutes or other (profiled 
universities or commercial societies) may also be 
invited, if interested. Considering also the geo-
strategic importance of such a project, in the 
implementation phase European funds may be 
attracted.   

3. MAIN CHARACTERISTICS OF THE 
TRAINING AREA AND RELATED 

FACILITIES  

For the new Manned Models Ship Handling Centre, 
the lake training area and the associated infrastructure 
(both on water and waterfront located) should allow 
that the training curricula navigational scenarios 
should be implemented and performed at ease and 
that the current activity (training as such and the 
related social ones) is running as smooth as possible. 
Therefore, we consider that the following might be 
taken into account. 

1. Training location and lake requirements. The 
chosen training location (lake as such and its 
surroundings) should be preferably a rather secluded 
one (away as possible from the tourist circuit) and 
also be free of excessive aquatic flora and fauna. This 
special feature must not be pushed too far, as a too 
isolated position might lead to major difficulties 
regarding the access roads, power and water supplies 
outfitting and, not in the last turn, the infrastructure 
building process as such. The water surface area 
should be large enough to accommodate comfortably 
the intended training infrastructure and mostly, 
should be as sheltered as possible. This later feature 
is accomplished either by locating the training facility 
in a mild wind condition area or by taking advantage 
of the presence of natural wind barriers of some kind 
(forested banks, hills or similar). If some other 
considerations prove to be more significant and a 
rather windy site is thus preferred, one may resort to 
install artificial wind barriers, an option which, even 
operationally effective, might be anyhow a cost 
penalizing one. 

2. Training lake infrastructure & abutter facilities. 
As a new establishment, the foreseeable lake training 
infrastructure arrangement might take advantage of 
the existing one’s layout, having also the opportunity 
to include some new navigational scenarios (such as 
fast & large container vessels in crowded fishing 

areas). The proposed navigational fit-outs, even if 
generically similar to those already in use elsewhere, 
will replicate specific navigation areas, thus having 
an entirely genuine configuration. The lake abutter 
facilities should provide enough room for models 
moorage (for the night time and battery charging) and 
will also have sheltered mooring and service areas, 
hauling slipways and winter storage hangars, together 
with the necessary classrooms for briefing and the 
theoretical lessons. Additionally, some building 
containing the running staff offices, technical shops 
and various warehouses is also necessary in close 
vicinity.  

3. Social facilities & logistics. In order to perform an 
efficient and cost effective training process, some 
near by located accommodation and catering facilities 
are required.  

4. ASSESSEMENT AND SELECTION OF 
TRAINING AREA LOCATION 

4.1 General overview 

When establishing a new Manned Models Ship 
Handling Centre, the training location (mostly the 
lake as such and its surroundings) is of prime 
importance. For this reason, a training location 
assessment before the final lake selection must be 
performed based on well quantified criteria. 
Following the specific requirements, six eligible 
training locations have been selected for further 
analysis: Babadag Lake, Bugeacului Lake, Mangalia 
Lake (Limanu Pond), Oltina Lake, Siutghiol (Mamaia) 
Lake, Tatlageac Lake (Fig. 1).  

 

Fig. 1. Eligible lakes spreading position map 

All of these locations are situated in the Dobrogea 
Region, thus not very much distant from the intended 
Constantza H.Q., the access being possible on 
national or European roads. It was thoroughly 
analyzed the position and access, morphological and 
hydrological description, jurisdiction, and training 
infrastructure implementation possibilities.  
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4.2 Selection of quantified evaluation criteria 

The best approach in the selection process is to allot a 
score based on specifically criteria. Therefore, the 
below analysis is based on the selection criteria 
which are thought to be meaningful.  The results and 
gathered data have been used for the lake final 
selection.   

Wind characteristics. The wind regime is acceptable 
(moderate wind speeds) and fairly similar for all 
eligible locations. Therefore, this selection criterion 
was ignored in the final selection.  

Water surface area. As results from analysis, the 
water surface areas are large enough to accommodate 
whatever training infrastructure. In this respect, this 
selection criterion was also considered as irrelevant. 

Water surface planar shape. For an easier and 
efficient training infrastructure layout, a convex 
shape is preferable to an elongated and sinuous one.  

Lake water depth. The optimum water depth is about 
1.5 ÷ 3 m, the shallower water leading to model 
operation difficulties and the deeper water, to training 
infrastructure implementation problems. 

Training location distance (x) from H.Q. For a 
efficient training process, the training location is 

preferable to be as near as possible from the H.Q. (i.e. 
the city of Constantza).  

Jurisdiction. For the initial stages of the project, a 
clear and transparent of training location jurisdiction 
is advisable.  

Training infrastructure implementation difficulties. 
When planning to establish a lake training 
infrastructure, some issues such as the chartering 
character (fish farming and so) or the local fauna 
(birds colonies for instance) might cause serious 
problems.  

Power and water supply. When the effective cost of 
the training infrastructure implementation is 
established, the work amount for installing these 
facilities should be considered. 

Access roads and buildings. For the same reasons as 
above, the existence of access roads or buildings of 
some kind might ease the training infrastructure 
implementation.   

This selection criterions are quantified as in Table 1. 

4.3 Lake actual selection  

Following the above quantified selection criteria, the 
eligible lakes individual scores has been settled in 
Table 2. 

Table 1 - Quantification of selection criteria 

Score  
  Selection criterion 

0 p. 5 p. 10 p. 

Water surface planar shape Sinuous Elongated  Convex  
Lake water depth shallow (< 1 m) Deep ( > 5 m) optimal (2...5 m) 
Distance (x) from H.Q. (10 – 0.1· x) p. ,  for x km   ,     x < 100 km 
Jurisdiction  - Uncertain and treacherous Clear and transparent 
Infrastructure implementation  -  Difficult or problematic Straightforward   
Power and water supply sources Distant or nonexistent Nearby but unconnected Nearby and fully operational 
Access roads and buildings Nonexistent (to be built) Existent (rental possibility) Existent (ownership possibility)

Table 2 - The partial and total score of eligible lakes 

                            Eligible lakes 
Selection criteria 

Babadag  Bugeacului Mangalia Oltina  Siutghiol  Tatlageac 

Water surface planar shape 10 10 0 10 10 5 
Lake water depth 10 0 5 10 10 10 
Training location distance from H.Q. 2 0 5 0.5 10  6.5 
Jurisdiction  10 10 5 10 10 10 
Training infrastructure implementation 
difficulties 5 5 10 5 10 5 

Power and water supply 5 5 5 5 10 0 
Access roads and buildings 5 5 5 5 10 0 
Total lake score (points) 47 35 35 45.5 70 36.5 

 
Therefore, according to the score exhibited in Table 
2, we strongly suggest that the new Manned Models 
Ship Handling training Centre location is to be 
established on the Siutghiol Lake, in the south-
westerly bay area that comprises also the Nautical 
Base of Constantza Maritime University. In this 
respect, it seems now appropriate to issue a more 

detailed site presentation, regarding both the lake 
area as such and also the existent abutter utilities. 

5. SIUTGHIOL (MAMAIA) LAKE  

Position and access. The Siutghiol (Mamaia) Lake 
is located in the city of Constantza northern out-
skirts, closely to the Tomis Nord city district, which 
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flanks on upon its southern bank (see Fig. 2). The 
lake banks are all inhabited, the eastern bank 
housing the Mamaia Summer Resort, the western 
bank the village of Palazu Mare and the town of 
Ovidiu and the northern bank the village of Mamaia 
Sat. Even if large enough as far as the water surface 
area is concerned, the section of interest is the bay 
placed in the south-westerly corner of the lake (see 
again Fig. 2 and also Fig. 3). The allotted specific 
attention to this area, besides the appropriate banks 
convex shape and hilly configuration, is motivated 
by the presence here of the Constantza Maritime 
University Nautical Base (see Fig. 4).  

Morphological-hydrological description. Siutghiol 
Lake is a maritime lagoon formed by the abrasion 
of Canara-Capidava tectonic fault which crosses the 
northern half of the lake, on the NE-SW direction 
(Ovidiu-Mamaia). The lake water surface has an 
total area of 1960 hectares (at cca. 220 cm towards 
sea level), the medium depth being 2.00 m and the 
maximum depth of 17.15 m. From a hydric point of 
view, the lake hollow is feeding itself from bottom 
underground carst fresh water springs with a 
substantially rich flow and therefore the water 
mineralization is varying between very tight limits 
(750÷850 mg/l). The connection with the Black Sea 
is realized through Tăbăcărie Lake, the connection 

between the two lakes being accomplished through 
a lock that is operated when necessary. The lake is 
also an important water source for home and 
industrial consumption and for the irrigation of the 
nearby kitchen gardens or parks grass plots.   

Jurisdiction. The water surface and the abutter 
terrain are chartered for 49 years to S.C. MARIN 
S.R.L. for multipurpose use (fish farming, 
commercial fishing and nautical leisure activities).  

Training infrastructure implementation possibilities. 
The selected interest section convex shape together 
with the appropriate depth might lead to an easy 
training infrastructure implementation and efficient 
training process. The eastern, southern (Fig. 5) and 
western (Fig. 6) banks are hilly, scarcely forested and 
with housing, thus providing a good wind shelter.  

Some floating wind barriers on the N-E bay 
opening might be eventually needed. Because the 
bay opens to the North (Fig. 7), in this area a 
floating wind barrier might be necessary. This 
barrier, consisting of modular floating units (either 
in continuous layout or preferably in shifted 
sections, the straight line required length being 
about 800 m), may be integrated as such in the 
training navigational arrangements, providing also a 
separation from nearby leisure boats traffic. 

                           

Fig. 2. Siutghiol  Lake detailed access 
road map 

Fig. 3. Siutghiol Lake section 
of interest satellite view 

   Fig. 4. Constantza Maritime    
University Nautical Base  

         

Fig. 5. Intended lake training area bay 
southern bank (the Tomis Nord city 

district in the background) 

Fig. 6. Intended lake training area 
bay western bank (the village of  
Palazu Mare in the background) 

 Fig. 7. Intended lake training area 
bay northern opening (the Mamaia  

Resort in the far background 

a)    b)    c)  

Fig. 8. Some already existing endowments and shore arrangements of the Constantza Maritime University Nautical Base

As far as the wind regime is concerned, the average 
annual wind speed is about 5 knots, with the 
maximal values in the winter season and the 
minimal ones in the rest of the year, the wind 

direction annual percentage distribution being 
showed in Fig. 9. The prevailing annual wind 
direction is from S-E. The lake south-easterly banks 
are hilly and with high buildings (Tomis Nord city 
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district) and therefore providing a good shelter. 
Thus, the mentioned floating wind barrier might be 
no longer necessary as such but mostly as a simple 
(no wind protection devices installed) separation 
arrangement from the leisure boats traffic. Also, the 
intended lake training area has a fairly convex 
shape and the water surface area of maximum 
interest is about 44.50 hectares. The lake bottom 
depths varies from about 1.50 m near the shore to 
4.00 ÷ 5.00 m in the bay opening. 

 
Fig. 9. Annual wind direction distribution (%) on 
Siutghiol Lake 

The biggest advantage of this location is the nearby 
presence of the Constantza Maritime University 
Nautical Base whom assets and endowments can be 
easily and inexpensively converted to the new job. 
This already existent facility might ease a lot both 
the training infrastructure implementation, as the 
necessary arrangements (water and power supply, 
sewage system, buildings and access roads) are now 
in. On the other hand, the Constantza Maritime 
University Nautical Base (surface area of about 11 
ha) already possesses necessary endowments such 
as classroom / laboratory buildings (Fig. 8, a), 
hauling slipways (Fig. 8, b) and also a fleet of 
training / service boats together with all the 
necessary shore arrangements (Fig. 8, c), all these 
being very easy to convert or to be adapted in order 
to fulfill the new project’s specific requirements. 
The Constantza Maritime University posses already 
a large amount of available human and material 
resources and valuable specific assets. The both 
academic and technical staffs are experienced and 
highly qualified, thus being entirely capable to 
implement and subsequently run the specific 
activities of such training facility. Moreover, the 
existing ship handling training equipment (several 
modern electronic simulators among others) may 
successfully complement the intended basic 
manned model training. Also, the up to date 
Nautical Base, computing equipment and various 
sized classrooms together with proprietary 

accommodation and catering spaces are important 
factors that lead to the facilitation of both the 
establishment and further operating processes, by 
drastically reducing the initial development and 
subsequently operating costs. By involving the local 
authorities in the project, several initial difficulties 
and obstacles such as various approvals or 
permissions may prove to be easier to overcome. 
The Foundation like organizational status imposes 
that all the incoming funds are to be retained inside, 
thus providing enough resources for immediate 
expenses (such as covering the running costs) and 
especially for future development and expansion. 

6. CONCLUSIONS  

The above carried out analysis and its results 
highlights the possibilities to establish in our 
country a center for training in ship handling 
piloted models. Such centers that are very few in 
Europe and nonexistent in our region have the 
economic importance and we hope to awaken 
interest for both engineers and makers of economic 
policies. Considering also the geo-strategic 
importance of such project, in the implementation 
phase may be attracted European funds. 
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