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ABSTRACT: The paper presents the required manned models fleet size and range assessment, 
features that essentially affects both the efficiency of the training process as such and the 
associated new centre implementing costs. A fleet of a minimum 12 representative ship models is 
proposed, whose prototypes are already seagoing vessels. Therefore, the main dimensions and 
other essential technical characteristics are established, for one of them the general arrangement 
drawing included. Also, some specific general issues regarding the training process are presented, 
together with proposals for the courses curricula.  
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ASUPRA FLOTEI DE MODELE DE NAVE ŞI PROGRAMEI ANALITICE NECESARE 
UNUI NOU CENTRU DE INSTRUIRE ÎN MANEVRA NAVEI PE MODELE PILOTATE - 
REZUMAT: În lucrare este făcută o evaluare a mărimii și componenței flotei de modele pilotate 
dintr-un centru de instruire, care afectează esențial atât eficiența procesului de instruire cât și 
costurile implicate. Se propune o flotă minimă reprezentativă constituită din 12 modele pilotate, 
ale căror prototipuri sunt nave în exploatare. Sunt stabilite dimensiunile principale ale modelelor și 
alte caracteristici tehnice esențiale ale acestora; pentru unul dintre modele este prezentat planul 
general de amenajare. Sunt prezentate problemele generale specifice ale procesului de instruire și 
se propun orientări pentru curricula cursurilor respective. 

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

1. INTRODUCTION 

Leaving aside the constructive measures to improve 
navigation, operation characteristics and navigation 
devices performance, the most important way to 
reduce the accidents number 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: to use for this the 
real ship, to use the electronic bridge simulator and to 
resort to the manned training models. Manned 
models, although small, are ships by their very nature 
and same physical laws govern their behavior when 
maneuvering, thus representing realistically all 
involved hydrodynamic phenomena. They are 
provided with all required equipment such as 
propulsion system, steering gear, navigation 
instruments and various controls for engine, rudder, 
bow thrusters etc., and must behave like real ships, 
giving the ship handler the same sensations. The 
interior layout (unlike the real ship) is customarily 

structured in order to accommodate the necessary 
spaces. The manned models may reproduce better 
than electronic simulators emergency situations 
realism, anchoring, manoeuvres in river current and 
tide proximity, understanding phenomena. Maneuvers 
with currents, waves, tugs, bank effects, anchors etc. are 
reproduced more accurately on scale models. They are 
long recommended by the International Maritime 
Organization as one of the most effective method for 
improving the safety at sea.  

The manned models fleet together with the associated 
lake infrastructure is the major component of the ship 
handling training process. The diversity and coverage 
degree of the workable course curricula together with 
the training efficiency (realistic replicas of 
manoeuvres and specific ambient) are closely linked 
both to the model fleet structure as a whole and to 
model’s individual characteristics. Therefore, when 
establishing a new Manned Models Ship Handling 
Centre, outlook of required manned models fleet 
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structure and model’s constitution is a matter of 
fundamental importance and is to be regarded as 
such. In this respect, some essential matters should be 
attentively assessed and the adequate selections made 
accordingly.  

2. SIMILARITY BETWEEN REAL SHIPS AND 
THEIR MODELS  

Piloted models construction must take into account 
the criteria of similarity. The similitude scale factors 
of the proposed models are (Modiga et. al., 2010):   

- the linear scale factor 
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- the surface area and the volume scale factors  
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- the inertia and other applied forces scale factor  
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- The propulsive power scale factor  

 
7 / 2( ) /( )P sh mod F vK F v F v K K      . 4)   (8) 

The model’s construction scale is the main initial 
parameter that essentially affects both the training 
process efficiency and the involved implementing 
costs. Therefore, the selected figure should balance 

                                                           
1) As a direct result, the finenesses coefficients (block, 
prismatic, cross section and so) are identical both for the model 
and for the real ship. 
2) The water density is the same both for model and real ship. 
3) Is used the Froude’s law of similitude: “the motion parameters 
and behavior for two scale related surface moving bodies are in 
similitude if the Froude’s criteria FR = v/(gL)1/2 has the same 
numerical value for both of them”,  where: v – body speed [m/s]; L 
– body length [m]; g = 9.81 m/s2; the Froude’s law of similitude is 
still used (as a complementary method besides CFD or FEM ) to 
carry out power-speed predictions in towing tanks. 
4) So, if, for instance, λ = 25, the scale model will be 15625 times 
lighter, will operate 5 times slower than the real vessel and 
require 78125 times less propulsive power (λ7/2). As the 
distances are 25 times shorter, things will occur 5 times faster 
and the likely wind will apparently blow 5 times harder than the 
measured one.  

the above antagonistic tendencies and to be as 
optimal as possible when given conditions are issued. 
Thus, as far as the training process efficiency and 
realism are concerned, a larger model construction 
might be advisable (the bigger, the better). In this 
case, the scale related side effects (especially time 
apparent “compression”) are dimmer, the 
hydrodynamic similitude is much more accurate (the 
boundary layer most of all), the model’s inertial 
behavior resembles better the real ship’s and, last but 
not least, the model’s operational features are more 
comfortable (as having plenty of interior room). On 
the other hand, an excessively larger model scale 
(above 1:5) leads first of al to constructively bigger 
manned models which might obviously be more 
expensively to build and operate. Moreover, as a 
direct result, the required lake water surface training 
area (together with the associated lake training 
infrastructure) are also increasing in size and thus 
demanding larger establishing and operating financial 
funds. As an option, such construction scale values 
might be utilized when replicating complex vessels 
(twin screw, AZIPOPD propulsion & so) which by 
their nature are rather small dimensionally and thus 
the model will result too small if built to the current 
construction scale. Even if tempting at first glance, 
this option would lead to the need of a dimensionally 
different dedicated lake training infrastructure or, if 
not the case, a similitude distortion when using the 
training infrastructure allotted to the other current 
scale constructed manned models. 

While the manned models must be primarily in a 
proper physical and mechanical similitude, this is not 
enough for achieving the correct reproduction of real 
ship’s general ambient and manoeuvres. In this 
respect, it should be taken into account many other 
factors that might affect the process: similarity of 
operational ambient; similarity of on-board 
equipment make-up and arrangement; similarity of 
the surrounding wind conditions. The last factor 
comes rather under the similitude domain as the wind 
apparent action on the models is, as stated above, 
directly dependant of the model constructive scale. 5) 

Similarity of operational ambient. The trainee as 
master or pilot must have a position offering him a 
field of vision as resembling as possible to that of the 
real ship bridge. The manned model general layout 
should replicate the various visibility blind sectors 
such as derricks or masts, offset funnels, stern/side 
loading ramps, cargo tanks or containers on deck, 
manifolds, ventilation trunks & so. The manned 
model wheelhouse layout should also allow that one 
                                                           
5) The Kv and Kt scale factors are particularly important. If the 
scale model should operate slower than the real ship, the likely 
encountered wind will apparently blow harder than the real one 
and will act on the model accordingly. This leads to the essential 
requirement that the water training area is, as much as possible, a 
sheltered one. As defined time scale factor, the events will 
happen λ1/2 times faster than on the real ship.  
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certain command issued vocally by the trainee as 
master or pilot can be properly perceived and 
executed by the in front near by located trainee as 
helmsman operating directly the steering wheel and 
the engine controls. Moreover, the manoeuvres as 
such should require the same pilot’s orders as those 
on the real ship, the only difference being that they 
are executed faster here and so there is no tome to 
discuss or comment them whatsoever. In fact, the rate 
of operation may be such that master and helmsman 
are to swap roles more or less frequently to avoid 
fatigue.  

Similarity of on-board equipment make-up & 
arrangement. The installed bridge control panels 
should look as much alike to those of the real ship 
and show the usual required information such as 
engine hand & speed, rudder angle, heading, log 
speed, wind direction & speed, shackles of anchor 
chain lowered & so. This data should be displayed in 
a manner as much as realistically achievable and so 
the scale dependent variables are to be indicated in 
real-life values, thus avoiding to trainees as far as 
possible the scale model awareness. 

3. MANNED MODELS FLEET  

When planning to establish a new Manned Models 
Ship Handling Centre (Hreniuc et. al., 2010; Hreniuc 
and Modiga, in this volume), the projected specific 
training equipment should be as performing and 
efficient as possible. Consequently, their designed 
operating features should be the result of a thorough 
and balanced analysis of the well achieved 
constructions together with any modern specific 
improvements that might be considered.  Therefore, 
we suggest that the required manned models fleet 
should fulfill the below demands. 

3.1 Manned models fleet size  

In order to achieve an effective timed training 
schedule and to ensure a proper flow of incoming 
funds, the manned models fleet optimum size should 
be around the 10 models figure. By doing this way, a 
team of 10 trainees (or even 20 in pairs) may perform 
simultaneously, exercising different manoeuvres on 
various types of ships. The exercise timetable is thus 
flexible, allowing a wide extent of combinations 
trainee-manned model to be implemented and 
successfully accomplished. 

A fleet lesser size may lead to a corresponding 
smaller available trainee’s team magnitude and thus 
diminished course fees, a significantly larger fleet 
size adding only extra costs (both initial and 
operating ones). Moreover, as the trainees team 
grows up in size, the accommodation, catering and 
commuting related problems might became thus 
much more complicated. A training fleet rather 
bounded size (< 5 manned models) and range (< 3 
vessels types) will seriously limit the trainees 

acquired expertise and lead to a training process quite 
“cramped” and pointlessly time consuming as the 
trainees queue to embark for exercising.  

On the other hand, an excessively large manned 
models fleet size (> 20 models) will have rather 
insignificant influence on the training process 
efficiency when compared to the increased 
development and running costs.   

3.2 Manned models fleet range  

We suggest that the project required fleet range 
should include a selection of vessels categories 
stretching from the more usual ones such as tankers 
or bulk carriers (PANAMAX, Post PANAMAX, 
SUEZMAX, VLCC, ULCC & so, with several 
significant sizes for each ship type so as not to 
become redundant), to some more special ones such 
as RO – RO vessels, passenger / car ferries or large 
fast container carriers (including the up to date 
forwarded wheel house type). 

A wise modality to profitably extend the manned 
models fleet range is to resort to specialized modular 
fit – outs (conventional / high lift rudder, single / twin 
propeller shafts, modern propulsion devices such 
AZIPODS, specific superstructure configuration & so) 
that may be inserted, when needed, to the appropriate 
already existing operational manned models. Besides 
the somehow “classic” kinds of vessels to whom the 
dimensions as such affect the maneuvering 
characteristics, there are numerous other which are by 
themselves very peculiar. The manned model fleet 
range will also include some up to date ship types such 
as the forwarded wheelhouse large container carrier or 
the redundant propulsion VLCC (tanker with twin 
completely independent and separated propulsion units 
– i.e. twin rudders / twin propellers).  

As their use became compulsory in certain navigation 
areas, the manned escort tug models should be at 
their turn added to the required manned models fleet 
list. As an extra, a couple of escort tug manned 
models might be appropriate for exercising large 
tanker escort in confined or narrow navigation areas. 

3.3 Manned models special training systems  

All the models will be fitted out with a genuine Tug 
Simulation System consisting of a certain number of 
flush bottom azimuthally thrusters (two or four, 
depending of the model’s size) and a dedicated 
software which simulates the tugs thrust direction and 
size according to the tug master command input. The 
system as such may be entirely conceived and 
developed by Constantza Maritime University 
academic and technical staff.  

Another system that greatly enhances the training 
process level and efficiency is the GPS based On-Line 
Tracking System. This up to date system allows the 
trainees to instantly visualize their model on-map 
position and the recorded data, to give the instructors the 
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opportunity to thoroughly analyze the accomplished 
exercises, both instantly and post-factum. Moreover, the 
system will show an unique and genuine feature, namely 
the On Board Radar Simulator, a subsystem that will use 
the GPS data from the training infrastructure layout 
together with the at the time navigating manned models 
position, displaying the processed information in a radar 
screen manner. Therefore, the manned models fleet 
entire range will be equipped with devices of such a 
kind. 

3.4. Manned models layout & construction  

Besides the inherently accomplished geometrical 
similitude, the manned models general arrangement 
should comply also with the operational characteristics 
similarity. In this respect, the model’s constructive 
arrangements should reproduce all these specific 
features such as the helmsman’s eyes location, 
wheelhouse outdoor view and operating controls 
layout or to fake the various and specific vision field 
obstructions such as funnels, ventilation trunks or 
containers on deck. Also, the operating controls 
(engine, steering, bow thrusters &so) will replicate the 
ones of the real ship’s, together with all the necessary 
navigation instruments (loch, gyro compass, wind 
speed and direction indicator etc.), their displayed 
values showing the full scale real ship’s ones. As far as 
the building as such is concerned, we propose that the 
manned models are constructed from GRP (solid 
laminate or sandwich where appropriate) and will have 
an enclosed wheelhouse (with heating and ventilation 
systems due to the training area location temperate 
climate).  

3.5 Standard performance requirements 
stipulated STCW 95 

It worth noting that the Convention STCW 95 
(International Convention on Standards of Training, 
Certification and Watch-keeping for Seafarers) 
stipulates some performance standard requirements 
for manned models such as:  

ITEM 37.3 - Realistically simulate the “own ship” 
dynamics in open water conditions, including the 
effect of weather, tidal stream, current and interaction 
with other ships; 
ITEM 38.2 - Realistically simulate the “own ship” 
dynamics in restricted waterways, including shallow 
water and bank effects; 
ITEM 39.1 - Incorporate scaling factors which 
present accurately the dimensions, areas, volume, 
speed, displacement, time rate of turn of a real ship; 
ITEM 39.2 - Incorporate controls for the rudder and 
engines to the correct time scale. 

3.6 The structure and main technical 
characteristics of the  proposed models fleet  

In the Table 1 are presented the real ships that were 
selected to be used as prototypes for the piloted 
models of the training center fleet. Subsequently, the 
Table 2 contains the main technical characteristics for 
both real vessels and correspondent model, the linear 
scale factor � = 25 being used. The preliminary 
general arrangement for one of fleet’s models, 
namely that which replicate the RO-RO M/V Faust 
(item. 10 in Table 1) is further presented in Fig. 1. 

Table 1 – The prototypes for piloted models of training center fleet 

Nr. 
The type and the name of 

modeled vessel 
The general view   Nr.

The type and the name 
of modeled vessel 

The general view 

1. 

440,000 dwt ULCC 
(variably loaded – full / 
ballast) M/V Hellespont 

Fairfax 

 7. 
13,300 TEU Large 

container carrier; M/V 
Christophe Colomb  

2. 

270,000 dwt VLCC 
(variably loaded – full / 
ballast) M/V Stena V-

MAX 

 8. 

14,500 TEU Large 
container carrier 

(midship wheelhouse); 
M/V Emma Maersk 

3. 

150,000 dwt LCC 
(variably loaded – full / 
ballast); M/V Histria 

Crown  
 9. 

5800 TEU Large 
container carrier (aft-

third wheelhouse); M/V 
CMA CGM Rossini 

4. 

365,000 dwt Post 
PANAMAX bulk carrier 
(variably loaded–full / 

ballast) ; M/VBerge Stahl  
  10. 

30,400 dwt RO – RO 
vessel; M/V Faust 

 

5. 

65,000 dwt PANAMAX 
bulk carrier (variably 

loaded – full / ballast); 
M/V HEBEI Hope  

 11.
75,100 GT Passenger / 
car ferry; M/S Color 

Fantasy  

6. 

140,000 m3 LNG carrier 
(variably loaded – full / 

ballast); S/S Arctic 
Voyager  

 12.

10,000 HP ASD driven 
escort tug(2models); 

Ocean Group ASD 46/65 
Docking & Escort Tug 



Lucrările celei de-a X-a ediţii a Conferinţei anuale a ASTR, 2015 294

Table 2 - Technical characteristics of the models and the appropriate real modeled vessels 

Technical 
characteristics 

1. 2. 3. 4. 
 Real ship Model Real ship Model Real ship Model Real ship Model 

LPP [m] 277.00 11.08 320.00 12.80 283.00 11.32 343.00 13.72 
Beam [m] 48.40 1.93 70.00 2.80 46.00 1.84 63.50 2.54 

 Draught (full) [m] 11.90 0.47 16.80 0.67 17.00 0.68 23.00 0.92 

Depth [m] 26.50 1.06 25.60 1.024 22.55 0.90 33.80 1.35 
Displac. (full) [t] 18,571 7.58 324,783 20.78 191,131 12.23 464,120 29.70 

Engine type 
1) 2) / 1) 2 × 2) 

2 × 2) / 
1) 

2) 2) / 1) 2) 2) 

Shaft power [BHP]  36,68 0.47 2 × 21,43 2 × 0.27 28,80 0.37 27,61 0.35 
 Service speed [kn] 19.30 3.86 17.00 3.40 16.00 3.40 13.50 2.70 
Propeller  3) 3)  4)  5)   3) 3)  3)   3) 
Rudder type 1 ×6) 1 ×6) 2 ×6) 2 ×6) 1 ×6) 1 ×6) 1 ×6) 1 ×6) 

Anchor windlass − 2 ×7)  −   2 ×7)   − 2 ×7)    −  2 ×7)  
Bow thruster − No − No − No − No 

Stern thruster − No − No − No − No 
Tug simulator − 2 tugs − 4 Tugs − 4 Tugs − 4 Tugs 
GPS tracking − Yes − Yes − Yes − Yes 

1) Steam turbine; 2) Diesel; 3) 1 × FP, right handed; 4) 2 × FP, inward; 5)  2 × FP, inward or outward; 6) Conventional; 7) Electrical 

Technical 
characteristics 

5. 6. 7. 8. 
 Real ship Model Real ship Model Real ship Model Real ship Model 

LPP [m] 239.50 9.58 277.00 11.08 365.00 14.60 390.00 15.60 
Beam [m] 32.20 1.28 48.40 1.93 51.20 2.04 56.00 2.24 

 Draught (full) [m] 12.35 0.49 11.90 0.47 15.50 0.62 15.50 0.62 

Depth [m] 17.00 0.68 26.50 1.06 30.57 1.22 30.00 1.20 
Displac. (full) [t] 82,115 5.25 118,571 7.58 210,210 13.45 242,888 15.54 
Engine type 1) 1) 2) 1) / 2) 1) 1) 1) 1) 

Shaft power [BHP]  17,40 0.22 36,68 0.47 107,92 1.38 109,00 1.39 
 Service speed [kn] 14.80 2.96 19.30 3.86 25.00 5.00 26.00 5.20 
Propeller  3) 3)  3)  3)   3) 3)  3)   3) 
Rudder type 1 ×4) 1 ×4) 1 ×4) 1 ×4) 1 ×4) 1 ×4) 1 ×4) 1 ×4) 

Anchor windlass − 2 ×5)  −   2 ×5)   − 2 ×5)    −  2 ×5)  
Bow thruster − No − No − No − No 

Stern thruster − No − No − No − No 
Tug simulator − 2 tugs − 4 Tugs − 4 Tugs − 4 Tugs 
GPS tracking − Yes − Yes − Yes − Yes 

1) Diesel; 2) Steam turbine; 3) 1 × FP, right handed; 4) Conventional; 5) Electrical 

Technical 
characteristics 

9. 10. 11. 12. 
 Real ship Model Real ship Model Real ship Model Real ship Model 

LPP [m] 270.00 14.60 228.00 9.12 202.66 8.10 46.00 1.84 
Beam [m] 40.00 2.04 33.00 1.32 35.00 1.40 16.73 0.66 

 Draught (full) [m] 14.50 0.62 11.30 0.45 6.80 0.27 7.50 0.30 
Depth [m] 24.30 1.22 35.00 1.40 21.90 0.87 7.80 0.40 
Displac. (full) [t] 105,940 6.78 59,475 3.80 31,948 2.04 2256 0.14 
Engine type 1) 1) 1) 1) 2) 1) 1) 1) 

Shaft power [BHP]  17,40 0.22 36,68 0.47 107,92 1.38 109,00 1.39 
 Service speed [kn] 14.80 2.96 19.30 3.86 25.00 5.00 26.00 5.20 
Propeller 3) 3) 3) 3) 4) 5)  or  6) 7) 7) 
Rudder type 1 ×8) 1 ×8) 1 ×8) 1 ×8) 2 ×8) 2 ×8) or 9) − − 

Anchor windlass − 2 ×10)  −   2 ×10)   − 2 ×10)    130 t 11)  8.32 kg 11)

Bow thruster − Yes − Yes 3×2200kW 3 units − − 

Stern thruster − No − Yes 2×1000 kW 2 units − − 
Tug simulator − 2 tugs − 2 Tugs − 2 Tugs − − 
GPS tracking − Yes − Yes − Yes − Yes 

1) Diesel; 2) Diesel 2  twin units; 3) 1 × FP, right handed; 4) 2 × CP, inward; 5) 2 × CP, inward or outward; 6) 2 × AZIPOD units;   7) 
2×FP, Kort nozzle Schottel drives; 8) Conventional; 9) high lift rudders-Schilling & Becker; 10) Electrical; 11) bollard pull 
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Fig. 1. RO-RO training model preliminary design  

(Modeled vessel M/V Faust)  

 
4. GENERAL PRINCIPLES FOR DRAWING 

UP THE TRAINING PROGRAM 

4.1 Courses general outline and specific issues 

Manned models are a form of simulation and, as 
such, are subject (compared with a real ship) to 
some differences, reflected also in the curricula. 
Therefore, some specific issues have to be taken into 
consideration.   

First factor is the time.  

Due to Froude’s laws of similitude, the time scale is 
the square root of the linear scale, meaning that that 
the ship handling manoeuvres are carried out in a 
shorter timescale than the real ship (or a real time 
ship simulator). This permits each participant on the 
course to conduct a larger number of individual 
berthing and channel manoeuvres, including re-runs 
when difficulty has been experienced. Or, this 
means that after a week’s training, the captains and 
pilots have had about 35 hours of practical ship 
handling. To carry out the same number of 
manoeuvres in real life they would need almost 175 
hours. It also means that an individual has to think 
very quickly and thus the concentration and 
observation that is important to the ship handler are 
emphasized.  

Second factor is the speed.  

Model's speed is smaller compared to the real ship’s 
speed. It is therefore quite normal for course 
participants to experience problems on the first day 

in adjusting to this low scale speed. These 
problems, however, are overcome relatively quickly 
as excessive approach speeds are very obvious and 
the results are often spectacular.  

An other factor is the distance.  

The necessity to estimate distance is a fundamental 
factor in establishing correct approach speed and 
can be aided by using "ships lengths" as a yardstick. 
At the pre-exercise brief, the candidate will be 
given a chart of the lake with the course and an 
indication of distance to run marked up.  

A special importance is for the wind.  

The wind as such cannot be avoided nor scaled, but 
the lake has been laid out to give optimum berth 
and channel protection from various wind 
directions. Even in gale conditions, areas of calm 
can be found behind screens of trees and hedging, 
where useful exercises can be conducted. The effect 
of wind on a ship is an integral objective of a ship 
handling course and it is not advantageous to work 
exclusively in calm conditions. However, every 
effort is made in order to start with basic 
manoeuvres in sheltered waters. As individual 
participants are progressing, they will be subjected 
to stronger winds when concentrating on specific 
objectives in this subject area. Instructors will 
endeavor to conduct ship handling operations in the 
most appropriate scaled wind conditions for a 
particular objective.  

Briefings / Debriefings factor is also important.  
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All participants will be fully briefed by their 
instructor before each exercise commences, in order 
to enable them to formulate an exercise plan. Once 
an exercise is underway, the instructor remains on 
the jetty (or in an accompanying launch) and does 
not intercede unless absolutely necessary. This is to 
avoid breaking the concentration required during 
the exercise and allows participants to learn, if 
necessary, by observing the results of their actions. 
When the exercise is completed, a comprehensive 
debriefing is conducted on the quayside to discuss 
the results. Such debriefs are considered to be one 
of the most important parts of the course. 

Remarks: The courses last 4 or 5 days from Monday 
morning or evening to Friday evening: they are run 
from April to November each year on 4 or 5 weeks-
on, one week-off (for maintenance) frequency and 
consist of theoretical lectures (1-2 hours) followed 
by practical exercises on the lake using the models; 
the centre can accommodate up to 8 students at the 
same time, embarked on the models in pairs; the 
students change model and partner during the day; 
each student is alternately captain and chief 
engineer-helmsman. 

4.2 General guidance on the training courses  

Taking into account curricula from the Warsash 
Maritime Academy Manned Models Ship Handling 
Centre and Port Revel Ship Handling Centre, but 
considering the specificity of the new training 
center in Constanta, we propose the below basis 
courses. 

A. Standard ship handling course, having a 
duration of 40 hours (5 days). The course aim is to 
enable Pilots, Masters and Officers to develop their 
existing skills and understanding of the behavior 
and handling of ships with special emphasis on 
slow speed control. The basic course objectives are 
issues required for every course graduate: 
Similitude principles on scale models; Stopping and 
slow speed control; Turning of ships and pivot 
point; Berthing with or without current; The effect 
of wind upon ship handling; Maneuvering with 
anchors, Interaction between moving ships; Bow 
thruster operations; Approaching and leaving a 
Single Buoy Mooring (SBM); Approaching and 
leaving a Conventional Buoy Mooring (CBM); 
Lightering operations; Approaching and leaving a 
Floating Storage Unit (FSU); The use of tugs; Twin 
screw maneuvering; Shallow water and bank 
effects; Meeting and overtaking in canals; Mooring 
at an SPM / FPSO with waves and current. The 
course optional objectives are available to meet the 
many demands of individual participants and the 
course will be adjusted accordingly. 

B. Advanced ship handling course, having a 
duration of 40 hours (5 days). The course aim is to 
enable Pilots, Masters and Officers to further 
enhance their knowledge and skills of ship handling 

techniques with particular reference to situations 
encountered in their sphere of operations. Course 
objectives will depend upon the aspirations of the 
individual Pilots. They will be determined by 
careful consultation prior to, at the commencement 
of and during the course. 

Various workshop sessions are timetabled in to the 
schedule. Consultation with the Pilots and 
consideration of relevant and appropriate ship 
handling objectives will assist in determining their 
subject content. The workshops may include, but 
not limited to, subjects taken from the following 
list, which in itself is not exhaustive: Local scenario 
berthing/unberthing operations; Turning; Channel 
work; Current; Wind; Thrusters; Tug use berthing; 
Tug use escort; Anchor work; Interaction between 
moving ships; Rudders and propulsion systems; 
Twin screw; SBM operations; CBM operations; 
STS operations; FSU operations. 

C. Twin screw vessel ship handling course, 
having a duration of 16 hours (2 days). The course 
aim is to enable Pilots, Masters and Officers to 
develop their skills and understanding of the 
behavior and handling of twin screw vessels. This 
aim will be achieved through a concentrated period 
of practical exercises using the Manned Models and 
supported by a series of lectures. The basic course 
objectives are the following practical aspects of 
Twin Screw Vessel handling: Twin screw vessel 
control; Turning manoeuvres; Berthing and 
unberthing manoeuvres; The effect of wind upon 
ship handling; Bow thruster operations. The course 
optional objectives may include Anchor work and 
Interaction between moving ships. 

D. Pilots emergency procedures course, having a 
duration of 24 hours (3 days). The course aim is to 
enable participants to develop their skills and 
understanding of the principles and practices of ship 
handling with emphasis on emergency procedures 
and manoeuvres. The Course is focused on 
emergencies, including training with escort tugs and 
use of anchors in waves and in currents. This course 
is also recommended for those coming for their 
second time on manned models. This aim will be 
achieved through a concentrated period of practical 
exercises in the Manned Models and supported by a 
series of lectures.  

Course objectives: Drift and maneuvering in swell 
and/or current; Rudder failure in a canal; Docking / 
undocking by dredging an anchor; Emergency 
stopping in a canal with anchors; Zigzag manoeuvre 
with tug at stern and engine/rudder failures, 
Proceeding through channels with engine / rudder 
failures, using the escort tug to stay in the channel. 

E. Combined bridge simulator/manned model course, 
having a duration of 32 hours (4 days). Two days 
are spent in the Manned Model Ships, followed by 
two days in the Ship's Bridge Simulator. This 
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course offers professional development to 
experienced Pilots and utilizes both the Manned 
Model Ship Handling Centre and the Ship's Bridge 
Simulator. It is especially suitable for Pilots, who 
have previously participated in a Manned Model 
Ship Handling Course, who wish to revise their 
perceptions and extend their expertise. The course 
aim is provide continuous professional development 
for experienced pilots. The bridge simulator and the 
manned models give pilots the opportunity to 
extend their knowledge and practice, with particular 
reference to special situations encountered within 
their own sphere of operations. The course as such 
is comprised of two modules: Manned Models Ship 
Handling and Ship's Bridge Simulator. Pilots have 
the opportunity to develop their existing skills and 
understanding of the behavior and handling of ships 
using first the center’s fleet of Manned Ship 
Models. This is followed by a series of sessions in 
the Full Mission Ship's Bridge Simulator with 
agreed objectives, examples of which might be 
specific environmental conditions or dealing with 
various kinds of emergencies. The course objectives 
will include (but are not limited to) the following 
subject areas: Revision of principles of ship 
handling; Further enhancement of ship handling 
skills; Practice piloting techniques in a variety of 
environmental conditions and port situations. 

Workshop sessions are timetabled in to the schedule 
and will include: Revision of principles; Local 
scenario berthing/ unberthing operations; Turning; 
Channel work; Varying environmental conditions: 
visibility, day / night, wind / current; Thrusters; Tug 
use  (berthing / escort); Anchor work ; Interaction 
between moving ships; Rudders and propulsion 
systems; Twin screw; SBM operations; CBM 
operations; STS operations; FSU operations, and 
where appropriate: Port Marine Safety Code; Pilot / 
master relationship; Port passage planning. 

F. Specialized ship handling courses, having a 
duration of 40 hours (5 days), is a fully-customized 
Course organized with more training with waves 
and berthing on SBM and on fixed offshore 
platforms, using various kinds of tankers, more 
work with escort tugs and/or podded ships, or LNG 

and/or container carriers, specific work on your 
local conditions, etc.  

5. CONCLUSIONS  

Modernization and development of shipping fleet 
and infrastructure require a continue increase of 
ship handling skills, including through training on 
manned models in special centers.  

When establishing the size and composition of a 
fleet of piloted models require a thorough and 
balanced analysis of specific factors of similarity 
and applying all modern improvements that could 
be taken into consideration.  

A special importance is the training program, which 
must be consistent with the center infrastructure and 
hence, training area lake and the size and range of 
the piloted models fleet.  
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