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1.  Introduction;  
•  Shipping and Consequences 

2.  Maritime Education and Training;  
•  Simulation Based Education, Training and Researching by Using 

Maritime Complex Integrated Simulation System 

3.  Maritime Environment; 
•  Illicit Oil Polluters Identification 
•  Oil Pollution Crisis Management at Sea 

4.  Maritime Safety;  
•  Maritime Traffic Risk Identification and Analyses 
•  Port and Waterway Design 
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1.  Introduction;  Shipping  is  facing  
several  environmental  challenges	


Source: The Torvald Kvalness Group 



Helicopter 

Search & Rescue 

2.  Maritime  Training  and  Crisis    
Management  System  Simulation  Center	




Curriculum  1852/53	


Subject 
Teaching hours/

week 

I. year II. year 

Religious 2 2 

Mathematics 4 2 

Commercial 
science 

2 - 

Practical 
seamanship 

3 - 

Nautical 
science 

- 3 

Shipbuilding - 3 

∑ 11 10 

  Contact hours    
1st Year P S V D ∑ ECTS Simulation 

 1. semester 240  195 15 450 30  
1 Selective chapters of physics and math’s 60  60  120 8  
2 Maritime and economic law  30  30  60 4  
3 Maritime transport systems  30  15 15 60 4 K LCH, SH 
4 Materials and welding 30  30   60 4  
5 Thermodynamics  45  30  75 5 K CBT, ERS 
6 Fuels, lubricants and water 45  30  75 5 K CBT, ERS, CM 

 2. semester 210 15 165 60 450 30  
7 Mechanics and hydrodynamics 60  60  120 8 K CBT, SIM 
8 Engineers graphics and technical 

documentation  
30 0  30   60 4 K ERS 

9 Electro systems for engineers 45 15 30 15 105 7 J CBT, ERS 
10 Basic seamanship for engineers 45  15 15 75 5 K CBT 
11 Maritime skills for engineers  30  30 30 90 6  

 450 15 360 75 900 60  
  Contact hours    

2nd Year P S V D ∑ ECTS  
3. semester 210 15 115 60 450 30  

12 Ship’s construction elements 45 15 15 15 90 6 K CBT 
13  Pneumatics and hydraulic 30   30 60 4 J CBT, ERS 
14 Maritime English 30   30  60 4  
15 Regulation and automation 45   30 15 90 6 J CBT, ERS, SIM 
16 Computing and informatics for engineers 30 15  30 15  90 6 K CBT, ERS 
17 Human resources 30  15 10 5  60 4 J ERS, INTG 

 4. semester 195 45 120 90 450 30  
18 Diesel propulsion  45   15 30 90 6 J CBT, ERS, INTG 
19 Shipping management 30   15  45 3  K CBT, ERS 
20 Auxiliary systems  45 15 45 15 120 8 J CBT, ERS 
21 English language for ship engineers 45 15 30 15 105 7 J CBT, ERS 
22 Watch keeping in engine room  30 15 15 30 90 6 J J CBT, ERS 

 405 60 235 150 900 60  
  Contact hours    

3rd Year P S V D ∑ ECTS  
5. semester 135 90 135 90 450 30  

23 Technical measurements 15 15 15 15 60 5 K CBT, ERS 
24 Steam and gas propulsion 15 15 15 15 60 4 J CBT, ERS 
25 Safety aboard ships 15 15 15 15 60 4 J CBT, CM, INTG 
  Block of optional subjects (3) 90 45 90 45 270 18  

op1 Maritime information systems 30 15 30 15 90 6 J LCH, ERS, INTG 
op2 Tankers 30 15 30 15 90 6 J LCH 
op3 Ship’s maintenance 30 15 30 15 90 6 J CBT 
op4 Ship’s propulsion II 30 15 30 15 90 6 J CBT, ERS, INTG, SIM 
op5 Marine refrigeration technology II 30 15 30 15 90 6 J CBT, ERS, SIM 
op6 Corrosion and material protection 30 15 30 15 90 6 J CBT 
op7 Navy ship’s fighting systems 30 15 30 15 90 6 J CBT, ERS 

 6. semester 0 0 30 420 450 30  
26 Engine room simulator training  0 0 30 60 90 6 J CBT, ERS, INTG 
 27 Industry practice for engineers 0 0 0 210 210 14  
 28 Dissertation 0 0 0 150 150 10 J CBT, ERS, INTG 

 150 90 165 495 900 60  
Sum of programme 960 210 805 720 2700 180  

 

Curriculum  2008/09	




3.  Maritime  Environment  
Operational  and  accidental  pollution	






Source: OCEANIDES 

16 September 2003 20:03:35 UTC 17 September 2003 16:13:22 UTC 

? 



Hydrodynamic forces and moments 
on the ship hull depending on the 

speed of current. Total side force and 
yaw moment can be expressed as 

follows: 
 

Wind modeling allows the determination 
of aerodynamic forces and moments 

taking into consideration sections of over 
water hull, superstructure and deck 

equipment exposed to wind  
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Sway wave force: 
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METOCEAN; data validation 



COMPLEX  CASE;  Highly  weathered  oil  slick    
Respond  and  backtracking  issue  “dt  60  h”  	


Identification  feasible  with:	

HF  currents,	

Accurate  AIS,  	

Low  wind  area,	

Persistent  oil,	


Uniform  salinity...	

	

	

	

	

	

	

	

	




           (ESA) ENVISAT/MERIS  (NASA) MODIS/TERRA  (NASA) MODIS/AQUA                    (MDA/CSA) RADARSAT-1 
   09:48                 10:10         11:50                              16:45 

             
        EMSA – CSN 18:45 

 

“finger print vs. sensor, time, response and HF currents” 

HF currents validation  



“additional HF currents validation – anchored ships” 
HF currents validation  



Sat image, AIS shipping, HF currents and Wind Stress on top Navigational chart 

PISCES 2 - Transas Technology INGV – NASCUM project on HF currents ESA - ENVISAT/MERIS 

INTEGRATION 



Backtracking the polluter - animation 



3.  Maritime  Environment  
Crisis  Management  –  “Und  Adriyatik”  Case	




Simulation based decision making 
Contingency planning 



Comparison  of  the  ship’s  
drift  based  on  the  real  
AIS  trajectory  with  the  
simulated  one  .  
  
Analyzing  the  life  raft  
drift  !  
  
Ship  handling  simulator  
was  used  as  a  tool  for  
modeling  the  ship’s  drift  
  
	


Simulation based decision making 
Determining wind and currents 

Contingency planning 
 



Oil spill simulation – with the winds and the field of surface 
currents (Δt=24h) 



Mitigating  Risk	

4.  Maritime  Safety;  	

Port  and  Waterway  Design  

	








T h a n k    Y o u  


