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Chapter 1 
Introduction 

  



Figure 1.3-1 : Jurisdiction Area of DISNAV 
 

 

  



Reference : Name of DISNAV 
             

  
  



Figure 1.5.2 -1 : Structure of the Project 
 

    
  



Figure 1.5.2 -2 : Organization Chart of DGST (1/2) 
 
 

 
  



Figure 1.5.2 -2 : Organization Chart of DGST (2/2) 
 
 
      

 
  



Table 1.5.3 -1 : Implementation Schedule 
 

 



 

 

 

Chapter 2 
Current Situation Surrounding 

the Maritime Traffic Safety 
  



Figure 2.1 -1 : Frame of Five Pillars for Maritime Nation 
 
 

 
  



Figure 2.1 -2 : Locations of Strategic Ports 
 

    
  



Figure 2.1 -3 : Main Ferry Terminals 
 

  



Figure 2.1 -5 : Routes of “Short Sea Shipping” 
 

           

            



Figure 2.1 -6 : Ship’s Routing 
 

   
  



Table 2.2 -1 : Total Population and Change Rate 
 

 
  



Figure 2.2.1 -1: Population Pyramid 
 

 
  



 
Table 2.2.2 -1 : Economic Growth Rate 

 

        
  



Table 2.2.2 -2 : Real GDP Growth Rates of Transportation and Warehouse 
 

 
 
 

Table 2.2.2 -3 : Inter-Island and International Cargo Loading 
 and 

Unloading 2000 – 2018 
                                                         (Thousands Ton) 

 
    Source : Bodon Pusat Statistik 

(BPS Statistics Indonesia, Port Authority) 
  



Reference : Graph of Table 2.2.2 -3 
 

          
  



Graph 2.2.3 -1 : Number of Ships Call at Port Indonesia, 1995-2018 
 

           
  



Figure 2.2.3 -1 : The number of Ships-Call at the 25 strategic ports, 2018 
 

 
  



Figure 2.2.3 -2 : The volume of Ships-Call at the 25 strategic ports, 2018 
 

 
  



Graph 2.2.3 -2 : Number of Ships Passenger 
(at Commercial and Non Commercial Sea Port, 1995-2018) 

 
      

 
  



Figure 2.2.3 -3 : The number of passengers at the 25 strategic ports 
 

       
  



Table 2.2.3 -1 : Comparison of West and Eas 
 
 

           
  



Figure 2.2.3 -4 : Total of Em/De-barkation Passenger of Domestic Voyage 
at 5 Main Ports, 2006-2020 (Persons) 

 

                
  



Figure 2.2.3 -5 : Monthly Numbers of Passengers over the Past 10 Years 
 
           

 
  



Table 2.3 -1 : Marine Accident in Indonesia 
 

               
  



Figure 2.3-1  : Distribution Map and Percentage Map of Marine Accidents 
 

           
  



Figure 2.4 -1 : Sea-Lane Map 
 

 
  



Figure 2.4 -2 : TSS Sunda Strait 
 

  
  



Figure 2.4 -3 : TSS Lombok Strait 
 

 
  



Figure 2.5 -1 : Density Map of AIS Vessels 
 

           
  



Figure 2.6 -1 : The Map of INAPORTNET in Operation 
 

       
  



Table 2.7.1 -1 : Change in Population and Changing Rate 
 
 

 
  



Figure 2.7.1 -1 : Population Pyramid in 2040 
Sources : Populationpyranid.net,United Nations, Department of Economic and Social 

Affairs, Population Division, World Population Prospects 

 

        
  



Table 2.7.2 -1: Economic Growth Forecast 
 
 

 
  



Table 2.7.2 -2: Economic Growth Forecast with Corona Shock 

 
 

Figure 2.7.2 -2 : Forecast Graph of Growth Rate with Corona Shock 

 
 
 

Table 2.7.2 -3: Economic Growth Rate Forecast 

 
 

  



Figure 2.7.3 -1 : Forecast Graph of Marine Transportation Cargo 
 

       
  



Figure 2.7.3 -2 : Forecast Graph of Inter-Island and International Cargo 

 
 

Figure 2.7.3 -3 : Forecast Graph of Change Ratio 

 
 

Figure 2.7.3 -6 : Forecast Graph of Cargo at Main Ports 

 
  



Figure 2.7.4 -1 : Number and Gross Tonnage of Ships Call (Nationwide) 
 

 
 
 

Figure 2.7.4 -2 : Number and Gross Tonnage of Ships Call (Strategic Port) 

 
  



Figure 2.7.5 : Number of Ships Passenger 
 

   
    



Reference : Tourism and Marine Accidents on Pleasure-Boats 
 
 

       
  



Figure 2.7.6 : Cargo Volume at the Strategic Ports 
 

 
 

 



 

 

 

Chapter 3 
Overview of Previous Master Plan 

  



Table 3.1.1 -1 : Number of Visual Aids to Navigation in Indonesia 
 

 
 

  

DGST non-DGST DGST non-DGST DGST non-DGST DGST non-DGST

1 Sabang 10  35  1  28  10  0  0  0  0  73  11  84  

2 Belawan 5  50  17  42  35  0  0  0  0  97  52  149  

3 Sibolga 9  65  1  2  10  3  2  0  0  79  13  92  

4 Teluk Bayur 9  71  22  10  2  2  0  0  0  92  24  116  

5 Tg. Pinang 25  93  114  44  29  57  2  9  0  228  145  373  

6 Dumai 6  55  61  52  40  0  0  0  0  113  101  214  

7 Palembang 4  87  1  39  6  0  0  1  0  131  7  138  

8 Pontianak 7  51  6  30  7  0  0  1  0  89  13  102  

9 Tg. Priok 29  91  137  48  73  8  0  0  0  176  210  386  

10 Cilacap 8  35  33  5  60  0  0  0  0  48  93  141  

11 Semarang 7  52  33  14  16  11  3  3  0  87  52  139  

12 Surabaya 22  51  18  29  53  0  11  11  0  113  82  195  

13 Benoa 16  91  29  33  15  6  3  1  7  147  54  201  

14 Kupang 21  92  30  13  6  12  2  0  3  138  41  179  

15 Banjarmashin 11  97  68  15  75  0  2  4  0  127  145  272  

16 Tarakan 3  49  17  10  15  0  0  0  0  62  32  94  

17 Samarinda 6  64  142  41  139  2  1  5  3  118  285  403  

18 Makassar 16  109  16  20  0  0  0  0  0  145  16  161  

19 Kendari 6  87  33  12  1  1  17  0  0  106  51  157  

20 Bitung 24  134  7  25  6  0  11  0  0  183  24  207  

21 Ambon 12  154  24  6  0  10  11  4  3  186  38  224  

22 Sorong 6  93  20  33  29  0  5  1  7  133  61  194  

23 Jayapura 8  48  1  2  0  4  1  0  0  62  2  64  

24 Merauke 3  51  0  0  0  0  0  2  0  56  0  56  

25 Tual 11  72  12  0  0  10  0  0  0  93  12  105  

284  1,877  843  553  627  126  71  42  23  2,882  1,564  4,446  

235  1,168  437  332  396  260  105  103  45  2,098  983  3,081  

Total

Number of ATON in 2002

List of ATON (DGST, non-DGST)                                                                      as of March, 2019

DISNAV Lighthouse
Light-Beacon Light-Buoy Unlighted-Beacon Unlighted-Buoy

DGST non-DGST Total



Figure 3.1.1 -1 : Concept of Cross-Bearing Navigation 
 

 
  



Figure 3.1.1 -2 : Transition of Visual Aids to Navigation 
 

                 
  



Table 3.1.3 -1 : Area of Workshop and Buoy-Base 
 

 
 

  



Picture 3.1.3 -1 : Supporting Facilities for Aids to Navigation 
 

                
  



Picture 3.1.3.-2 : Vessels for Aids to Navigation 
 

          
  



Table 3.1.3 -2 : Number of Vessels by Type and Class 
 

 
 
 

Table 3.1.3 -3 : Classes of Vessels 

 
  



Table 3.1.3 -3 : Classes of Vessels 
 

 
  



Table 3.1.3 -4 : New Buoy-Tender and Aids-Tender 
 

 
  



Figure 3.1.4 -1 : Location Map of VTS 
 

         
  



Table 3.1.4 -1 : List of VTS 
 

 
 

  



Picture : VTS Building and Operation Room 
 

           
  



Table 3.1.5 -1 : Classification of CRS 
 
 

                   
 

  



Figure 3.1.5 -1 : Location Map of CRS 
 

 
  



Figure 3.1.5 -2 : Map of Transmitting Sites and Coverage of NAVTEX 
 

 
  



Figure 3.3 -1 : The Cover of the Report of Strategic Plan 
 

 
  



Figure 3.3 -2 : Copy of the Presentation Report 
 

 
  



Table 3.3 -1 : Development of Aids to Navigation for 2015 - 2019 
 

    



Chapter 4 
Field Survey 



Table 4.1 -1 : Date of Visit to DISNAV 
 

 
  

No Name of DISNAV Class Date Remarks

1   Kupang 2 2019, 7/1-5 Survey of Traffic Volume

2   Ambon 1 2019, 7/1-5

3   Tual 3 2019, 7/1-5

4   Tanjung Priok 1 2019, 7/10

5   Samarinda 1 2019, 7/15-19

6   Tarakan 3 2019, 7/15-19

7   Makassar 1 2019, 7/15-19 Survey of Traffic Volume

8   Belawan 1 2019, 10/13-15

9   Sabang 2 2019, 10/16-18 Survey of Traffic Volume

10   Pontianak 3 2019, 10/21-24

11   Bitung 1 2019, 10/22-27

12   Surabaya 1 2019, 10/28-31 Survey of Traffic Volume

13   Teluk Bayur 2 2019, 11/4-7

14   (Labuan Bajo)  2019, 11/4-7 Survey of Traffic Volume

DISNAV Headquarters Visited in the Survey



Figure 4.1 : Location of Visit to DISNAV 
 

 
  



Figure 4.1.1 -1 : Location of DISNAV Kupang 
 

 
  



Figure 4.1.1 -2 : Master Cable System 
 

 
  



Figure 4.1.2 -1 : Location of DISNAV Ambon 
 

 
  



Figure 4.1.3 -1 : Location of DISNAV Tual 
 

 
  



Figure 4.1.3 -2 : Location of Office, CRS, Lighthouse 
 

 
  



Figure 4.1.3 :-3 : Location of Office, CRS, Lighthouse 
 

 
  



Figure 4.1.3 -4 : Location of CRS, Lighthouse 
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Figure 4.1.3 -5 : Traffic Route of PELNI 
 

 
  



Table 4.1.3 -1 : Current Situation of Network Speed 
 

    
  



Figure 4.1.4 -1 : Location of DISNAV Tanjung Priok 
 

 
  



Figure 4.1.4 -2 : Source of Information 
 

     
  



Figure 4.1.5 -1 : Location of DISNAV Samarinda 
 

 
  



Figure 4.1.5 -2 : Samarinda VTS and Pengah AIS Station 
 

 
  



Figure 4.1.5 -3 : Tanjung Mangkalihat AIS station 
 

 
  



Figure 4.1.5 -4 : Flow of Information 
 

    
  



Figure 4.1.5 -5 : Information Flow when a marine accident occurs 
 

       
  



Figure 4.1.5 -6 : Vessels Flow around Samarinda 
 

 
  



Figure 4.1.6 -1 : Location of DISNAV Tarakan 
 

 
  



Figure 4.1.6 -2 : Regular Sea Routes 
 

 
  



Figure 4.1.7 -1 : Location of DISNAV Makassar 
 

 
  



Figure 4.1.7 -2 : Imaginary Traffic Flow 
 
 

 
  



Figure 4.1.8 -1 : Location of DISNAV Belawan  
 

 
 

  



Figure 4.1.8 -2 : Port of Belawan 
 

 
  



Figure 4.1.8 -3 : Location of CRS 
 

 
  



Figure 4.1.8 -4 : Location of Port Kuala Tanjung 
 

 
  



Figure 4.1.8 -5 : Location of Aids to Navigation 
 

 
  



Figure 4.1.9 -1 : Location of DISNAV Sabang 
 

 
  



Figure 4.1.9 -2 : AIS Density Map 
 

               
  



4.1.10 DISNAV Pontianak Class III 
 

 
 

  



Figure 4.1.10 -2 : Location of CRS 
 
 

 
  



Figure 4.1.11 -1 : Location of DISNAV Bitung 
 

 
  



Figure 4.1.11 -2 : Highway and Railroad under construction 
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Figure 4.1.11 -3 : Location of CRS 
 

 
  



4.1.12 DISNAV Surabaya Class I 
 

 
  



Figure 4.1.11 -4 : Tanjung Kapas Lighthouse 
 

     
  



Figure 4.1.11 -5 : Manado CRS 
 

       
  



Figure 4.1.12 -1 : Location of DISNAV Surabaya 
 

 
  



Figure 4.1.12 -2 : Toll Laut Route Map 
 

      
  



Figure 4.1.12 -3 : Traffic Flow in Surabaya 
 

 
  



Figure 4.1.12 -4 : Location of VTS 
 

 
  



Figure 4.1.12 -5 : Location of CRS 
 

 
  



Table 4.1.12 -1 : Record of Marine Accident 
 

 
  



Figure 4.1.13 -1 : Location of DISNAV Teluk Bayur 
 

 
 

  



Figure 4.1.13 -2 : Location of CRS 
 

 
  



Figure 4.1.14 -1 : Location of DISNAV Labuan Bajo 
 

 
  



Figure 4.1.14 -2 : Diving Spots 
 

 
  



Figure 4.1.14 -3 : AIS Tracking Trace 
 

 
 



 

 

 

Chapter 5 
Surveys of Maritime Traffic Flow 

                     and Volume 
 
 
 
  



Table 5 -1 : Place and Date of Survey 
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Figure 5 -1 : Location of Maritime Traffic Flow/Volume Survey 

   

  



Picture 5 -1 : AIS Equipment 
Picture 5 -2 : Installation of AIS and GPS Antenna 

 

   

  



Picture 5 -3 : Installation of Radar 
 

   
  



Table 5 -2 : Classification of Size 

 
 

 

  



Figure 5 -2 : Image of the Survey 
 

       



Figure 5.1 -1 : Location of AIS Base-Station 
 

 
  



Figure 5.1 -2 : Density Plot of AIS 
 

  
  



Table 5.1 -1 : Type of Vessels 
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Figure 5.1 -3 : Density Map for each Type 
 

      
  



Figure 5.1 -4 : Histogram of Lateral Distribution 
 

   
  



Table 5.1 -2 : Results of IWRAP Calculation 
 

 
  



Figure 5.1 -5 : Movement of Vessels 
 

        
  



Graph 5.1 : Destination of Vessels 
 

 
  



Figure 5.1 -6 : AIS Density Map from Marinetraffic Com. 
 

 
 



Figure 5.2 -1 : Location of Port of Tanjung Perak 
 

               
  



Figure 5.2 -2 : Location of AIS and Radar 
 
          

 
  



Figure 5.2 -3 : AIS Tracks and the Classification Table 
 

                
 

  



Figure 5.2 -4 : Channel Width 
 

       
  



Picture 5.2 -1 : Radar Image and Picture of Vessels at Anchor 
 

      
 

  



Figure 5.2 -5 : Histogram of Lateral Distribution 
 

            
  



Figure 5.2 -6 : Chart and Density Map 
 
   

 
  



Figure 5.2 -7 : Marine Grounding Map in 2017 
 

 
  



Table 5.2 -1 : Result of IWRAP Calculation 
 

   
  



Figure 5.2 -8 : Elements of Channel Width 
 

         
 
 

  



Figure 5.2 -9 : Image of Passing Each Other 
 

    
  



Figure 5.2 -10 : Density Map for Each Type 
 

    
  



Picture 5.2 -2 : Temporary Installation of Radar 
 

         
  



Picture 5.2 -3 : Radar Images (1/3) 
 

 
  



Picture 5.2 -3 : Radar Images and Background (2/3) 
 

             
 

  



Picture 5.2 -3 : Radar Images and Background (3/3) 
 

               
 

 
  



Table 5.2 -2 : Result of Visual Survey 
 

 
  



Reference : Graph of Visual Survey 
 

     

                



Figure 5.3 -1 : Location of AIS Base-Station 
 

 
  



Picture 5.3.-1 : Installation of AIS Antenna 
 

       
  



Figure 5.3 -2 : Density Plot of AIS 
 

          
  



Table 5.3 -1 : Type of Vessels 
 

          
  



Figure 5.3 -3 : Density Map for each Type 
 

           
 

  



Figure 5.3 -4 : Histogram of Lateral Distribution. 
 

  
  



Table 5.3 -2 : Results of IWRAP Calculation 
 

 
  



Picture 5.3 -2 : Jetty under Construction 
 

  
 
 



Figure 5.4 -1 : Location of the Port of Makassar and Kalukalukuang 
 

 
  



Figure 5.4 -2 : Location of AIS and Radar 
 

      
  



Table 5.4 -1 : Type of Vessel 
 

                
  



Figure 5.4 -3 : Density Map for each Type 
 

          
  



Table 5.4 -2 : Result of IWRAP Calculation 
 

 
  



Figure 5.4 -4 : Histogram of Lateral Distribution (1/3) 
 

 
  



Figure 5.4 -4 : Histogram of Lateral Distribution (2/3) 
 

 

 
 
 

  



Figure 5.4 -4 : Histogram of Lateral Distribution (3/3) 
 
 

 
 
 

  



Picture 5.4 -1 : Radar Images and Its view (1/2) 
 

           
 

  



Picture 5.4 -1 : Radar Images and Its view (2/2) 
 

           
 

  



Table 5.4 -3 : Result of Visual Survey (1/2) 
 

           
 
 

  



Table 5.4 -3 : Result of Visual Survey (2/2) 
 

                        
 

  



Picture 5.4 -2 : Sea dotted with small boats 
 

            
 
 



Picture 5.5 -1 : Carrying AIS Equipment in Island 
 

                      
  



Figure 5.5 -1 : Location of AIS Base-Station 
 

 
  



Figure 5.5 -2 : Density Plot of AIS 
 

 
  



Table 5.5 -1 : Type of Vessel 
 

               
 
 

  



Graph 5.5 -1 : Vessels by Nationality 
 

 
  



Table 5.5 -2 Vessels by Nationality 
 

 
  



Figure 5.5 -3 : Density for each Type 
 

 

 
  



Figure 5.5 -4 : Designation of Leg for Calculation 
 

   
 
 

  



Figure 5.5 -5 : Histogram of Lateral Distribution 
 

 
 
 

  



Table 5.5 -3 : Results of IWRAP Calculation 
 

 



Figure 5.6 -1 : Location of AIS and Radar 
 

 
  



Figure 5.6 -2 : Density Plot of AIS 
 

  
  



Table 5.6 -1 : Type of Vessel 
 

          
  



Figure 5.6 -3 : Density Map for each Type 
 

 
 

 
  



Picture 5.6 -1 : Installation of Radar 
 

 
  



Figure 5.6 -4 : Expected Radar Coverage 
 

 
  



Figure 5.6 -5 : Radar Images in the Port 
 

 
 

  



Picture 5.6 -2 : View toward Komodo Island 
 

      
  



Table 5.6 -2 : Result of Visual Survey (1/2) 
 
 

     
  



Table 5.6 -2 : Result of Visual Survey (2/2) 
 

              
  



Picture 5.6 -3 : View of Labuan Bajo 
 

        
  



Picture 5.6 -4 : Dive Spots 
 

        
  



Picture 5.6 -5 : Cruise Ship in Labuan Bajo 
 

              
 
 



Figure 5.7 -1 : Location of AIS Base-Station 
 

 
  



Picture 5.7 -1 : Installation of AIS Antenna 
 

        
  



Figure 5.7 -2 : Density Plot of AIS 
 

 
  



Table 5.7 -1 : Type of Vessels 
 

               
  



Figure 5.7 -3 : Density Map for each Type (1/2) 
 

      
  



Figure 5.7 -3 : Density Map for each Type (2/2) 
 

 
  



Figure 5.7 -4 : Histogram of Lateral Distribution 
 

     
 



Figure 5.8 -1 : Location of AIS Base-Station 
 

          
  



Picture : Installation of AIS Antenna 
 

         
  



Figure 5.8 -2 : Density Plot of AIS 
 

  
  



Figure 5.8 -3 : Traffic Flow of Sea-Lane 3 
 

 
  



Table 5.8 -1 : Type of Vessel 
 

               
  



Figure 5.8 -4 : Density Map for each Type 
 

 
  



Figure 5.8 -5 : Histogram of Lateral Distribution 
 

   
 

  



Table 5.8.-2 : Result of IWRAP Calculation 
 

 



Figure 5.9 -1 : Location of AIS Base-Station 
 

         
  



Figure 5.9 -2 : Density Plot of AIS 
 

   
  



Table 5.9 -1 : Type of Vessels 
 

                  
  



Table 5.9 -2 : Ratio of Indonesian Flagship (1/2) 
 

     
  



Table 5.9 -2 : Ratio of Indonesian Flagship (2/2) 
 

       
  



Figure 5.9 -3 : Density Map for each Type 
 

  
  



Figure 5.9 -5 : Histogram of Lateral Distribution 
 

 
 

  



Table 5.9 -3 : Results of IWRAP Calculation 
 

 
  



Figure 5.9 -6 : Histogram of Lateral Distribution 
 

              
  



Table 5.9 -4 : Results of IWRAP Calculation 
 

 
  



Figure 5.9 -7 : Histogram of Lateral Distribution (1/2) 
 

          
  



Figure 5.9 -7 : Histogram of Lateral Distribution (2/2) 
 

 
  



Table 5.9 -5 : Calculation Results for the East Side Traffic Zone 
 

     
  



Table 5.9 -6 : Calculation Results for the Sumatra Side Traffic Zone 
 

    
  



Figure 5.9 -8 : TSS in the Sunda Strait (ID Chart No. 170) 
 

 
  



Picture : Merak VTS and Radar Tower 
 

      
  



Picture 5.9 -2 : Port of Merak (View from the VTS Operation Room) 
 

           
  



Picture 5.9 -3 : Digitalized Radar and AIS Images 
 

          
 



Figure 5.10 -1 : Location of AIS Base-Station 
 

   
 

  



Figure 5.10 -2 : Density Plot of AIS 
 

     
 
 

  



Table 5.10 -1 : Type of Vessels 
 

                 
 

  



Figure 5.10 -3 : Density Map for each Type (1/2) 
 

   
 

  



Figure 5.10 -3 : Density Map for each Type (2/2) 
 

 
 
 

  



Figure 5.10 -4 : Lateral Distribution 
 

        
  



Table 5.10 -2 : Result of IWRAP Calculation 
 

 
 

  



Figure 5.10 -5 : Histogram of Lateral Distribution 
 

           

           
  



Figure 5.10 -6 : Histogram of Lateral Distribution 
 

     
  



Table 5.10 -3 : Result of IWRAP Calculation 
 

 
  



Figure 5.10 -7 : Histogram of Lateral Distribution (1/2) 
 

       
 

  



Figure 5.10 -7 : Histogram of Lateral Distribution (2/2) 
 

        
 
 
 



 
 
 

Chapter 6 
Current Status and Issues 
in Establishing Development Plan 

 
 
  



Figure 6.2 -1 : The Change of the Positioning System 
 

 
  



Figure 6.2 -2 : SBAS (Satellite-based Augmentation System) 
 

 
  



Figure 6.4.1 -1 : Adequacy of Visual Aids to Navigation 
 

      
  



Figure 6.4.1 -2 : Concept of “Adequacy” 
 

 
  



Table 6.4.1 -1 : “Adequacy” of Visual Aids to Navigation 
 

        
  



Figure 6.4.2 -1 : Merit of Spar Buoy 
 

 
  



Figure 6.4.2 -2 : Connection of Body to Sinker 
 

      
  



Figure 6.4.2 -3 : Synchronized Flashing (“Region-B”) 
 

 
  



Figure 6.4.2 -4 : Marking New Dangers 
 

 
  



Figure 6.4.2 -5 : Leading Light 
 

 
  



Figure 6.4.2 -6 : Sector Light 
 

 
  



Figure 6.4.2 -7 : Sector Light at Tip Point of Pier 
 

 
  



Figure 6.4.2 -8 : Projector 
 

 
  



Figure 6.4.2 -9 : IALA Buoyage System (Region A) 
 

 
  



Figure 6.4.2 -10 : Symbol for Buoyage Direction 
 

  
  



Figure 6.4.2 -11 : Direction of Buoyage 
 

    
  



Figure 6.4.2 -12 : Arrangement of Light-Beacon at the Breakwater 
 

 

        
  



Figure 6.4.2 -13 : Arrangement of Light-Beacon at the Reefs 
 

 
 

 
 
 

  



Figure 6.4.2 -14 : Arrangement of Light-Beacon at the Construction Area 
 

 
 

 

  



Figure 6.4.2 -15 : Arrangement of Light-Beacon at the Traffic Route 
 

 
 

  
  



Figure 6.4.2 -16 : Standard Model of Small Lighted Beacon 
 

   

  



Figure 6.4.2 -17 : Standard Model of LED Lantern 
 

  
  



Figure 6.4.2 -18 : Chromaticity Range for Light Color 
 

   

  



Figure 6.4.3 -1 : Coverage of Mobile Phone 
 

    

  



Figure 6.4.3 -2 : Remote Monitoring System 
 

     
  



Figure 6.5 -1 : Accuracy of GPS (FAA Report) 
 

   
  



Figure 6.5.1 -1 : Real AIS 
 

 
  



Figure 6.5.1 -2 : Virtual AIS 
 

 

  



Figure 6.5.1 -3 : Placement of Real and Virtual AIS 
 

 
  



Figure 6.5.1 -4 : Traffic Flow 
 

 
  



Figure 6.6.1 -1 : Functional Routine of VTS 
 

 
  



Figure 6.6.1 -2 : Contents of Operation Manual (Example) 

 
  



Figure 6.6.1 -3 : Copy of Operation Manual (in Japanese) 
 

 
  



Picture 6.6.1 : Cover of the User Manual 
 

 
  



Figure 6.6.2 -1 : Integrated Information System (1/2) 
 

 
  



Figure 6.6.2 -1 : Integrated Information System (2/2) 
 

 
  



Figure 6.6.2 -2 : Extended Search and Rescue Network System 
 

 
  



Picture 6.7.1 -1 : Buoy Base Station in Japan 
 

 
  



Picture 6.7.1 -2 : Floating Buoy for Maintenance 
 

 
  



Picture 6.7.1 -3 : Spare Body, Sinker, Chain 
 

   
  



Figure 6.7.1 -1 : Layout of the Buoy Base 
 

   
  



Figure 6.8 -1 : Age of Vessels 
 

       
  



Figure 6.8.1 -1 : SOLAS Requirement 
 
 

 
  



Figure 6.8.1 -2 : Life Raft and Rescue Boat 
 

      
  



Picture 6.8.1 -1 : Inflated Life Raft 
 

 

 
  



Picture 6.8.1 -2 : Life Boat and Rescue Boat 
 

        
  



Picture 6.8.1 -3 : Area of Crack and Allowance Graph 
 

    
  



Table 6.8.1 -1 : Power and Number of Cylinder of Buoy Tenders 
 

          
  



Picture 6.8.1 -4 : View of Fore-Part 
 

 
  



Figure 6.8.1 -3 : Buoy Handling Gear 
 

     
  



Picture 6.8.1 -5 : Shaft Bearing 
 

   
  



Picture 6.8.1 -6 : Rudder Shaft and Cylinder 
 

     
  



Figure 6.8.1 -4 : Generator 
 

 
  



Figure 6.8.1 -5 : Sea Chest 
 

 
  



Figure 6.8.2 -1 : Production of Palm Oil 
 

   
 

  



Picture 6.8.2 -1 : FO Filter 
 

        
  



Table 6.8.3 -1 : Comparison between Original Engine and Replaced Engine 
 

    
  



Table 6.8.3 -2 : Engine Type by Speed 
 

   
  



Table 6.8.4 -1 : Comparison between Navigasi Vessels and Japanese Vessel 
 

   
  



Picture 6.8.4 -1 : Comparison by Pictures between Aids Tender and Chiyoda 
 

 
  



Picture 6.8.4 -2 : Surface of Floor and Step of Aids Tender 
 

 
  



Figure 6.8.5 -1 : Type of Crane 
 

       
  



Figure 6.8.5 -2 : Central Cooling System 
 

    
  



Figure 6.9 -1 : Consolidation of CRS 
 

   
  



Figure 6.9 -1 : Conceptual Diagram of New GMDSS 
 

 
  



Table 6.10.1 -1 : Syllabus of VTS Basic Training Course 
 

 
 



Chapter 7 
Development Plan 

for Maritime Traffic Safety System 



Figure 7.1. -1 Establishment Plan 
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Figure 7.1. -2 Priority Project 
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Figure 7.1 -3 Undeveloped Port/Harbor 
 

 
  



Figure 7.1 -4 Existing Port/Harbor 
 

 
  



Figure 7.1 -5 New Port/Harbor 
 

 
  



Figure 7.1 -6 Ships’ Routing Port/Harbor 
 

 
  



Figure 7.2.2 -1 Location of Sea-lane 2 

 
  



Figure 7.2.2 -2 Location of Marine Accident 
 

 
  



Figure 7.2.2 -3 : Location of Lighthouse and AIS Coverage 

   
  



Figure 7.2.2 -4 : Location of VTS 
 

 
  



Figure 7.2.2 -5 : System Configuration of AIS 
 

 
  



Figure 7.2.3 -1 : Configuration of the System 
 

 
  



Figure 7.2.3 -2 : Schedule and Cost for Replacement of Equipment 
 

 
  



Figure 7.2.4 -1 : Location and Traffic Flow of Offshore Sabang 
 

       
  



Figure 7.2.4 -2 : Gateways of the Straits of Malacca and Singapore 
 

  
  



Figure 7.2.4 -3 : Fundamental Configuration of VTS 
 

 
  



Figure 7.2.4 -4 : Territorial Water and Contiguous Zone 
 

 
  



Figure 7.2.4 -5 : Coverage of Radar and AIS 
 

 
  



Figure 7.2.4 -6 : Mahakam River and Bridge 
 

 
  



Figure 7.2.4 -7 : Location of AIS Station and Movement of Vessel 
 

 
  



Figure 7.2.4 -8 : Layout of New AIS Station and Signal Station 
 

    
  



Figure 7.2.4 -9 : System Configuration of New Information System 
 

 
  



Figure 7.2.5 -1 : Design Drawing of Hull Line (1/2) 
 

 
  



Figure 7.2.5 -1 : Design Drawing of Hull Line (2/2) 
 

 
  



Figure 7.2.5 -2 : General Process 



Figure 7.2.5 -3 : Schedule of Scrap and Build for Buoy Tender 
 

 
  



Figure 7.2.5 -4 : Schedule of Scrap and Build for Inspection Boat 
 

 
  



Table 7.2.6 -1 : Curriculum Subjects 
 for Basic Maritime Knowledge Course 

 

 
  

Item Basic Level General Knowledge

1 Ocean   What is the sea?

  Size

  Depth

  Territorial waters   Baseline, UNCLOS, Right of Passage, The Open Sea, EEZ

  Straight   Waterway, Traffic routes, Chanals

2 Ship   Types   Merchant, Work, Fishing, Special and Naval vessels   

  Size   Tonnage, LOA, 

  Speed   Nautical miles, Knot

  Shipbuilding   Body, Painting, Ship-power, Fuel, Electricity, Dirinking water

  Maneuvering   Steering wheel,  Ladder, Side-thrusters,  Mooring, Ballast

  Cargo   Loading, Unloading, Quantity and Weight of the cargo

  Ship marks   Ship's name, Nationality-Port, Load Water Line, Deck Line, Pushlines, Funnel marks

  Inspection   Global standards, Insurance, P&I Insurance

3 Navigation   Fixing position   Celestial navigation, Radio navigation, 

  Nautical charts   Marks, ECDIS

  Course   Gyrocompass

  Aids to Navigation   Visual aids, Radio aids, Buoyage

  Navigation roules    Act on Preventing Collision at Sea, Maritime Traffic Law, Lights

  Marine accident   Stranding, Collision, Distress signals, Search and Rescue 

  Sailor   Captain, Engineer, Navigator, Deck crew, Watchstander

  Radio Communication   Morse code, Flag signals,Hand signals, Radio

  Other   UTC, Anchor, Pilot, Pirate, Call sign

4 Marine Transportation   Trade   Import and Export, Number and nationality of ships, Flag of convenience

  Port   Passenger terminal, Cargo terminal, Cointainer Terminal, Fishing port

Subject



Table 7.2.6 -2 : Outline of Curriculum 
 

 
  

Subjects 1 Subjects 2
(Common) (Expertized)

(Common 1)   English (Advanced)
  Fundamental knowledge   Mathematics

>Outline of domestic laws   Physics

>International law   Data Processing (Advanced)

>Outline of JCG mission   Radio Engineering (Basic)

>Knowledge as Governmental officials   Navigation Safety
  English (Basic)   AtoN Equipment and their Management
  Data Processing (Basic)   Operational Skill for Telecommunication
  Physical training   Electric Devices and Equipment
  Group behavior   VTS
  Small-craft handling   AIS
  Onboard training and training
  Comprehensive practice

(Common 2)
  Criminal Code
  Criminal Procedure Code   English (Advanced)
  Maritime Police   Navigation Safety
  Maritime Environment   VTS Equipment
  Search & Rescue   Overview of Maritime Affairs
  Disaster Protection   Practice of VTS Simulation

Information System
To study/learn knowledge and technical skill
necessary for operation and management in
maritime traffic safety services, and also knowledge
necessary for guard and rescue mission

VTS Operator To study/learn knowledge and technical skill
necessary for operation of vessel traffic services
(VTS)

Outline of Curriculum in the "Information Course" and the "VTS Operator Course" in JCG

Course Outline



Figure 7.2.6 -1 : General Career Path after the Graduation 
 

 
  



Figure 7.2.6 -2 : Training and Career Path of VTS Operator in Singapore 
 

 
  



Figure 7.2.7 -1 : Conceptual Diagram of System 
 

 
  



Figure 7.2.7 -2 : Display Image of Integrated Information 
 

 
  



Table 7.2.7 -1 : Establishment Schedule of Integrated Information 
System 
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Figure 7.2.7 -3 : Correlation Diagram with Related Organization 
 

 
  



 
Figure 7.3.1 -1 : Image of Training 

 

 
  



Table 7.3.1 -1 : Training Course for Instructor 
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Figure 7.3.1 -2 : E-Learning System for VTS Operator 

   
  



Figure 7.3.1 -3 : System Configuration of E-Learning System 
 

 
  



Table 7.3.1 -2 : Establishment of E-Learning System 
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Figure 7.3.2 -1 : System Configuration of Data Base for AIS (1/2) 
 

 
  



Figure 7.3.2 -1 : System Configuration of Data Base for AIS (2/2) 

   
  



Table 7.3.2 -1 : Establishment of Data Base for AIS 
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Figure 7.3.3 -1 : Configuration of Equipment for VTS Station 
 

 
  



Figure 7.3.3 -2 : Operational Console 
 

   
  



Reference : Display Function 
 

 
  



Table 7.3.3 -1 : Innovation of VTS Operation 
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Picture 7.3.4 -1: Many Small Vessels berthing off the Port 
 

              
  



Figure 7.3.4 -1 : Marine Safety System for Small Craft 
 

 
  



Figure 7.3.4 -2 : System Configuration 
 

 
  



Figure 7.3.4 -3 : Coverage of Radar, AIS 
 

 
  



Figure 7.3.4 -4 : Configuration of Equipment for Main Office 
 

 
  



Figure 7.3.4 -5 : Configuration of Equipment for AIS Base Station 
 

 
  



Figure 7.3.4 -6 : Configuration of Equipment for Radar Station 
 

 
  



Table 7.3.4 -1 : Development of Maritime Safety System 
 

 
  



Figure 7.3.4 –3 : Image of Marine Office 
 

    
  



Figure 7.3.4 -4 : Image of Operation Console 
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