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PREFACE

In response to a request from the Government of the Republic of Indonesia, the

Government of Japan decided to conduct a study on Maritime Traffic Safety System

Development Plan in the Republic of Indonesia and entrusted the study to Japan

International Cooperation Agency.

JICA selected and dispatched a study team headed by Mr. Kunio Tashima (until

September 4th 2001) of The Japan Association of Marine Safety (JAMS) and Mr. Shingo

Tsuda (from September 5th 2001) of JAMS, to Indonesia, three times between April

2001 and March 2002. In addition, JICA set up an advisory committee headed by Mr.

Tamotsu Ikeda (Director, Radio Aids Division, Aids to Navigation Department, Japan

Coast Guard) between March 2001 and March 2002, which examined the study from

specialist and technical points of view.

The team held discussions with the officials concerned of the Government of the

Republic of Indonesia and conducted field surveys at study areas. Upon returning to

Japan, the team conducted further studies and prepared this Final Report.

I hope that this report will contribute to the promotion of the projects and to the

enhancement of friendly relationship between the two countries.

Finally, I wish to express my sincere appreciation to the officials concerned with

the Government of the Republic of Indonesia for their close cooperation extended to the

study.

                                        June 2002

 

                                           Takao Kawakami

                                          President,

Japan International Cooperation Agency



LETTER OF TRANSMITTAL

June 2002

Mr. Takao Kawakami

President

Japan International Cooperation Agency

Dear Mr. Kawakami

It is my great pleasure to submit herewith the Final Report of the Study for the

Maritime Traffic Safety System Development Plan in the Republic of Indonesia.

The study team of the Japan Association of Maritime Safety (JAMS) and Japan

Aids to Navigation Association (JANA) conducted surveys in the Republic of Indonesia

over the period between April 2001 and March 2002 as per the contract with Japan

International Cooperation Agency.

The findings of this study, which are compiled in this report, were fully discussed

with the officials of the Ministry of Communications of the Indonesian Government

and other authorities concerned to formulate the Maritime Traffic Safety System

Development Plan in the Republic of Indonesia for the period up to the year 2020.

On behalf of the study team, I would like to express my heartfelt appreciation to

the Government of the Republic of Indonesia, the Ministry of Communications and

other authorities concerned for their diligent cooperation and assistance and for the

heartfelt hospitality which they extended to the study team during our stay in the

Republic of Indonesia.

I am also deeply indebted to “Japan International Cooperation Agency”, “The

Ministry of Foreign Affairs of Japan”, “The Ministry of Land, Infrastructure and

Transport of Japan” and “Embassy of Japan in Indonesia” for giving us valuable

suggestions and assistance during the preparation of this report.

                                     Yours faithfully,

                                      Shingo Tsuda

                                       Team Leader,

                                  The Study for the Maritime Traffic Safety System

                                   Development Plan in the Republic of Indonesia
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Feasibility Study Report for Ship Reporting System

Photogravure-1

Ship Reporting System

Planned Site of Ship Reporting Center (Tg.Priok, Jakarta)

A corner of JASREP Center     Source: JCG



Abbreviation-1

ABBREVIATIONS

A ADPEL Administrator Pelabuhan (Port Administrator)

AIS Automatic Identification System

AMVER Automated Mutual-assistance Vessel Rescue System

ARMADA PLP Guard and Rescue Fleet

B BAPPENAS Bandan Perencanaan Pembangunan Nasional

(National Development Planning Agency)

C C/S Coast Station

D DG Dangerous Goods Report

DGSC Directorate General of Sea Communication

DR Deviation Report

DSC Digital Selective Calling

E EGC Enhanced Group Call

F FIRR Financial Internal Rate of Return

FR Final Report

G GDP Gross Domestic Product

GMDSS Global Maritime Distress and Safety System

GOI Government of the Republic of Indonesia

H HF High Frequency

HS Harmful Substances Report

I IMO International Maritime Organization

INDOSREP Indonesia Ship Reporting System (Tentative name)

INMARSAT International Mobile Satellite Organization

ITU International Telecommunication Union

J JASREP Japanese Ship Reporting System

JBIC Japan Bank for International Cooperation

JCG Japan Coast Guard

JICA Japan International Cooperation Agency



Abbreviation-2

M MF Medium Frequency

MLIT Ministry of Land, Infrastructure and Transport (of

Japan)

MP Marine Pollutants Report

N NBDP Narrow Band Direct Printing

O ODA Official Development Assistance

P PC Personal Computer

PR Position Report

R RCC Rescue Coordination Center

S SAR Search and Rescue

SAR Convention International Convention on Maritime Search and

Rescue, 1979

SP Sailing Plan

SRR Search and Rescue Region

U USCG United States Coast Guard

USD US Dollar

V VHF Very High Frequency
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Feasibility Study Report for
Indonesia Ship Reporting System
1. Introduction

(1) Requirements of SAR Convention

“International Convention on Maritime Search and Rescue (SAR Convention)

1979” which has become effective since 1985, stipulates in Chapter 6 (Ship

Reporting Systems);

“6.1.1 Parties should establish a ship reporting system for application

within any search and rescue region for which they are responsible,

where this is considered necessary to facilitate search and rescue

operations and is deemed practicable.” and

“6.1.3 Ship Reporting System should provide up-to-date information

on the movements of vessels in order, in the event of a distress

incident:

a. To reduce the interval between the loss of contact with a vessel

and the initiation of search and rescue operations in cases where

no distress signal has been received;

b. To permit rapid determination of vessels which may be called

upon to provide assistance;

c. To permit delineation of a search area of limited size in case the

position of a vessel in distress is unknown or uncertain; and

d. To facilitate the provision of urgent medical assistance or advice

to vessels not carrying a doctor.”

In consequence, a Ship Reporting System provides up-to-date information on

the movements of vessels in order to give a quick and maximum assistance by

participating vessels to a vessel which may be in distress, and in order to

facilitate a quick search and rescue (SAR) operation in case of missing of a

participating vessel.

 

Figure 5.1. illustrates the concept of a Ship Reporting System and Figure 5.2.
shows the reporting manners of the System by examples of Japanese Ship

Reporting System (JASREP).
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As Figure 5.3. shows a typical rescue flow in distress at sea, a Ship Reporting

System plays an important role in maritime search and rescue in conjunction

with Global Maritime Distress and Safety System (GMDSS).

Figure 5.3.  Typical Rescue Flow  in Distress at Sea

Appendix 5.1.  shows an example of a successful rescue under JASREP. Ship

reporting systems are in these days used to provide data for many purposes,

not only for search and rescue but also for preventing marine pollution,

countermeasures against crimes at sea, etc.

Under these circumstances, International Maritime Organization (IMO) has

adopted Resolution A.851 (20) “General Principles for Ship Reporting Systems

and Ship Reporting Requirements, including Guidelines for Reporting

Incidents involving Dangerous Goods, Harmful Substances and/or Marine

Pollutants” in 1997.

Resolution A.851 (20) specifies;

a. Types of Reports including General Report and Special Report,

b. Standard Reporting Format and Procedures,

c. Guidelines for Detailed Reporting Requirements, etc.

Appendix 5.2.  shows Japanese Government is encouraging for expanded  ship

reporting after the simultaneous multi-terrorism in the Unite States on 11

September 2001, considering that there will be threat to ships such as

terrorism and piracies hereafter.

Accident
Information to

Authorities Concerned Arrival at the Scene Rescue

1st Stage 2nd Stage 3rd Stage

GMDSS

Ship Reporting System

Rescue Activities

Nearby Ships SAR Ships & Aircraft
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(2) Expansion of Ship Reporting Systems in Asia-Pacific

AMVER (Automated Mutual-assistance Vessel Rescue system), the Ship

Reporting System of the United States has been operated since 1958, which

has made significant achievements in saving human lives making history in

this field.

Thereafter, the System has been established in many countries, for Asia-

Pacific regions, AUSREP (Australia), JASREP (Japan), INSPIRES (India),

STRAITREP (The Strait of Malacca and Singapore), KOSREP (Korea) and

CHISREP (China), have started and contributed greatly to maritime safety,

especially in the sea area of less rescue forces.

Service area of each Ship Reporting System in Asia-Pacific region is shown in

Figure 5.4 . and the outline of each System is shown in Table 5.1.

Figure 5.4.  Ship Reporting Systems in Asia-Pacific Region

JASREP

AUSREP

KOSREP

CHISREP

INSPIRES

STRAITREP

AMVER
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On the other hand, in 1999, the Experts Meeting on Ship Reporting Systems

hosted by Japan Coast Guard was held in Tokyo inviting the participants from

Asia-Pacific region countries: Australia, China, Indonesia, Korea, Malaysia,

Philippines, Russia, Singapore, United States and Japan.

The expansion and the cooperation of Ship Reporting Systems in Asia-Pacific

region will be forwarded hereafter.

2. Necessity of Ship Reporting System in Indonesia
(1) A Ship Reporting System provides up-to-date information on the movements

of vessels in order to give a quick and maximum assistance by participating

vessels to a vessel which may be in distress, and in order to facilitate a quick

SAR operation in case of missing of a participating vessel.

A Ship Reporting System plays an important role in maritime search and

rescue in conjunction with distress and safety communication system by

GMDSS.

SAR Convention which has become effective since 1985 recommends a

contracting Governments to establish a ship reporting system for application

within its search and rescue region for which it is responsible, where this is

considered necessary to facilitate search and rescue operations and is deemed

practicable.

(2) AMVER, the Ship Reporting System of the United States has been operated

since 1958, which has made significant achievements in saving human lives

making history in this field.

Thereafter, the System has been established in many countries, for Asia-

Pacific regions, AUSREP (Australia), JASREP (Japan), INSPIRES (India),

STRAITREP (The Strait of Malacca and Singapore), KOSREP (Korea) and

CHISREP (China), have started and contributed greatly to maritime safety,

especially in the sea areas of less rescue forces.

(3) Ship reporting systems are in these days used to provide data for many

purposes, not only for search and rescue but also for preventing marine

pollution, countermeasures against crimes at sea, etc.

Under these circumstances, IMO has adopted Resolution A.851 (20) “General

Principles for Ship Reporting Systems and Ship Reporting Requirements,
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including Guidelines for Reporting Incidents involving Dangerous Goods,

Harmful Substances and/or Marine Pollutants” in 1997.

After the simultaneous multi-terrorism in the Unite States on 11 September

2001, Japanese Government (Ministry of Land, Infrastructure and Transport,

and Japan Coast Guard) is encouraging expanded ship reporting, considering

that there will be threat to ships such as terrorism and piracies hereafter.

  

(4) In the Straits of Malacca and Singapore and Indonesian archipelagic sea lanes,

there are many transiting vessels for international transportation, and many

passenger and cargo vessels for coastal and inter-island shipping. This means

Indonesian waters are in good surroundings to give and get mutual assistances by

navigating vessels.

(5) The Republic of Indonesia, as a big maritime state in the world, has a vital

responsibility for maritime SAR operation and preventing marine pollution,

but vessels for SAR operation are extremely insufficient in quantity and

quality.

Therefore, in many cases of marine accidents, SAR authorities have to request

for assistance to nearby navigating vessels.

(6) A lot of human lives have been lost every year in Indonesian waters by

serious marine accidents. A Ship Reporting System gives a quick and

maximum assistance to a ship in distress and contributes to the decrease of

victims at sea.

.

In case of a passenger ship “Retsu Ilahi” sank at Makassar strait on 27 May

2001, 49 persons are still missing, and 44 persons were rescued in several

times within 9 days. If a Ship Reporting System had been established, a lot of

lives would have been rescued by nearby ships.

  As Indonesian waters have moderate temperature and calm sea, persons in

waters can live longer. Therefore, the introduction of a Ship Reporting System

may greatly contribute to the rescue for distress persons.

(7) Indonesia Ship Reporting System should have the vast reporting area to

cover the whole Indonesian Search and Rescue Region (SRR).

As DGSC fortunately owns many coast stations throughout Indonesia,
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Indonesia Ship Reporting System can be established with low cost and in short

term using these existing coast stations.

At the first stage,

• Existing DSC/NBDP at major coast stations (1st, 2nd and 3rd class) should be

utilized.

• In addition, Automatic Identification System (AIS) using VHF which will be

installed on vessels from 2002, should be introduced at the 1st and 2nd class

stations in order to adopt an automatic position-detecting system.

(8) Budget from the Light Dues has been allotted to DGSC from 2001, thereby

the maintenance and training fee for the maritime telecommunication system

have been substantially increased and the maintenance conditions will be

greatly improved hereafter.

3. Concept of Indonesia Ship Reporting System
　The concept of proposed Indonesia Ship Reporting System is as follows:

(1) System’s Name

Indonesia Ship Reporting System is tentatively called INDOSREP.

(2) Area to be covered

Search and Rescue Region (SRR) will be suggested as a reporting area in

accordance with SAR Convention.

Figure 5.5.  shows the area of the Indonesian SRR. This area is too complicated

and does not seem to be practical for a ship reporting system. Therefore,

further study including negotiations with neighboring countries is required to

make a practical reporting area based on Indonesian SRR.

(3) Participating Ships

Basically, any kinds of vessels regardless of nationality are welcomed. Further

study for categories on participating ships, based on relevant various

regulations and current situation of maritime traffic, is required.

(4) Type of Report

The following reports will be planned in accordance with the IMO Resolution

A.851 (20).
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General Reports;

① Sailing plan (SP)      for departure

② Position report (PR)     with necessary interval

③ Deviation report (DR)      as needed

④ Final report (FR)          on arrival at destination

Special Reports;

① Dangerous goods report (DG) when an incident takes place

② Harmful substances report (HS) when an incident takes place

③ Marine pollutants report (MP) in the case of loss or likely loss

     overboard of harmful substances

(5) Reporting Interval

Basically within 24 hours. Further study, based on the features of an

archipelagic Indonesian waters and the current situation of maritime traffic, is

required.

(6) Implementing Authority

Implementing authority of Indonesia Ship Reporting System is recommended

to be DGSC which directs and supervises coast stations and patrol vessels in

Indonesia.

(7) Introduction of INDOSREP

This System is recommended to introduce in the following two stages:

[1st stage]

Existing DSC/NBDP at major coast stations (1st, 2nd and 3rd class) should be

utilized.

In addition, Automatic Identification System (AIS) using VHF which will be

installed on vessels from 2002, should be introduced at the 1st and the 2nd

class coast stations in order to adopt an automatic position-detecting system.

[2nd stage]

The introduction of AIS using VHF should be expanded to the 3rd class coast

stations.

In Addition, application of a long range AIS which is now under

technological study at International Telecommunication Union (ITU), will be

utilized.
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4. Contents of the Project
Major system composition of INDOSREP is Report Receiving Stations, Report

Sub-Centers, Ship Reporting Center and data transmission lines. System

configuration is shown in Figure 5.6 ., and the flow chart of the reports and data

is shown in Figure 5.7.

(1) Report Receiving Stations

Report Receiving Stations（Receiving Stations）will be set up at the major coast

stations (1st, 2nd and 3rd class).

1st class (9): Belawan, Dumai, Palembang, Jakarta, Surabaya, Makassar,

Bitung, Ambon and Jayapura

2nd class (9): Sabang, Teluk Bayur, Semarang, Cilacap, Benoa(*), Kupang,

Banjarmasin, Balikpapan and Sorong

3rd class (31): Sibolga, Batu Ampar, Sei Kolak Kijang, Panjang, Lembar,

Pontianak, Samarinda, Tarakan, Kendari, Bau-bau,

Pantoloan, Ternate, Manokwari, Biak, Merauke,

Tapaktuan(*), Natuna(*), Pangkal Balam(*), Benkulu(*),

Bima(*), Ende(*), Ketapang(*), Sampit(*), Poso(*), Toli-toli(*),

Tahuna(*), Tual(*), Saumlaki(*),  Sanana(*), Fak-fak(*) and

Agats(*)

Note:  (*) Station to be up-graded after GMDSS installation

The Receiving Stations receive reports from participating ships by;

HF DSC/NBDP :  1st and 2nd stations

MF DSC/NBDP : 1st, 2nd and 3rd stations

VHF AIS : 1st and 2nd stations

INMARSAT, e-mail and other public networks

The 3rd class station sends the reports to each Report Sub-Center after

receiving.

(2) Report Sub-Centers

Report Sub-Centers (Sub-Centers) will be set up at nine (9) of 1st class and nine

(9) of 2nd class coast stations.
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Figure 5.7.  Flow Chart of Report and Data

Sub-Centers collect reports directly from participating ships or the 3rd class

coast stations, and send the data to Ship Reporting Center in Jakarta. Also,

Sub-Centers receive processed data from Ship Reporting Center and send the

data to ADPEL and other SAR related organizations as needed.

(3) Ship Reporting Center

Ship Reporting Center (Center) will be set up at transmitting site of Jakarta

coast station, Tg. Priok.

Center collects, processes, analyzes and stores various reports received from

Sub-Centers or directly from ships through INMARSAT and other public

networks. Also, Center sends the processed data to Sub-Centers, and to DGSC,

ARMADA PLP and SAR related organizations as needed.

(4) Data transmission lines

Telecommunication line for reports transmission on land is as follows:

Center    ~ Sub-Centers    : Internet / Existing HF

Sub-Centers ~ 3rd class stations : Existing HF

VHF AIS signal transfer concept and its display images are shown in Figure

5.8., and Figure 5.9. and Table 5.2.  show the project sites of INDOSREP.

1st/2nd Class
Coast Station

Sub-Center

Monitor
Room
at DGSC

Center
at Tg. Priok
Jakarta

3rd Class
Coast Station

Flow of report

Flow of data

ADPEL
    SAR, etc.

ARMADA
   SAR, etc.



5-15

Figure 5.8.  VHF AIS Signal Transfer Concept and Display Images
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Class Name Center
Sub-

center
Controlling &
Monitoring

(A3)  HF
DSC/NBDP

(A2)  MF
DSC/NBDP

(A1)  VHF
AIS

Center (at Tg. Priok) ○ ◎

Monitor Room (at HQ) ◎(Monitoring)

I 1 Belawan ○ ◎ ◎ ◎

2 Dumai ○ ◎ ◎ ◎

3 Palembang ○ ◎ ◎

4 Jakarta ○ ◎ ◎ ◎

5 Surabaya ○ ◎ ◎ ◎

6 Makasar ○ ◎ ◎ ◎

7 Bitung ○ ◎ ◎ ◎

8 Ambon ○ ◎ ◎ ◎

9 Jayapura ○ ◎ ◎ ◎

II 1 Sabang ○ ◎ ◎

2 Teluk Bayur ○ ◎ ◎

3 Semarang ○ ◎ ◎ ◎

4 Cilacap ○ ◎ ◎

5 Kupang ○ ◎ ◎ ◎

6 Banjarmasin ○ ◎ ◎

7 Balikpapan ○ ◎ ◎ ◎

8 Sorong ○ ◎ ◎ ◎

III 1 Sibolga ◎

2 Batu Ampar ◎

3 Sei Kolak Kijang ◎

4 Panjang ◎

5 Benoa ○ ◎ ◎

6 Lembar ◎

7 Pontianak ◎

8 Samarinda ◎

9 Tarakan ◎

10 Kendari ◎

11 Bau-bau ◎

12 Pantoloan ◎

13 Ternate ◎

14 Manokwari ◎

15 Biak ◎

16 Merauke ◎

IV 1 Tapaktuan ◎

2 Natuna ◎

3 Pangkal Balam ◎

4 Bengkulu ◎

5 Bima ◎

6 Ende ◎

7 Ketapang ◎

8 Sampit ◎

9 Poso ◎

10 Toli-toli ◎

11 Tahuna ◎

12 Tual ◎

13 Saumlaki ◎

14 Sanana ◎

15 Fak-fak ◎

16 Agats ◎

     Total (1st Stage) 2 12 49 18

Table 5.2.   Establishment Plan for Ship Reporting System
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5. Preparation for the Project
  In advance of the establishment of a Ship Reporting System, the following items

should be clarified, taking account of various relevant regulations, maritime

traffic and negotiations with neighboring countries.

a. Area to be covered

b. Participating ships

c. Type of reports

d. Reporting interval

e. Operation scheme and rules, etc

  For that purpose, the following cooperation from a Ship Reporting implementing

country (hereafter referred to as “implementing country”) is needed.

  

(1) Training and guidance by an expert in charge of operation from an

implementing country  -------------------------------------------------------   12 months

(2) Training and guidance by an expert (technician) from an implementing

country  ---------------------------------------------------------------------------  2~3 months

(3) Study at an implementing country by several DGSC officials in charge of

operation and technology  --------------------------------------------------  2~3 months

  

6. Setting up of Executing Organization
Indonesia Ship Reporting Center will be set up at Tg.Priok which will execute

the whole tasks on management, operation and maintenance for Indonesia Ship

Reporting System.

The proposed plan of Indonesia Ship Reporting Center is shown in Figure 5.10.

7. Implementation Schedule
 Implementation time of this Project is estimated for 42 months and the schedule

is shown in Table 5.3.
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Figure 5.10.  Indonesia Ship Reporting Center (Proposed plan)

     Duty

      Administrator: Management and administration

      Operator     : Collecting and analyzing reports, and disseminating processed data

      Technician   : Maintenance works

8. Project Cost Estimate
8.1. Project cost and Financing

The required cost for this Project consists of foreign currency portion and local

currency portion with details as follows:

(1) Foreign currency portion will be used for:

a. Supply of the equipment

- Equipment and materials

- Ocean freight and insurance

b. Consulting services

c. Training and test (at factory)

d. Contingency

(2) Local currency portion will be used for:

a. Supply of the equipment

- Local equipment and materials

- Installation and local transportation

b. Consulting services

c. Training and test (in Indonesia)

d. Contingency

DGSC

Chief Operator
(4)

Chief Technician
(1)

Administrator
(2)

Head of Center
(1)

Technician
(4)

Operator
(16)
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8.2. Project Cost

a. Center                    : US$  1,778,700

b. Sub-Center (1st & 2nd class stations) : US$  9,355,500

c. 3rd class stations                : US$   314,160

              Total                      US$ 11,448,360

Table 5.4. shows the estimated project cost for Indonesia Ship Reporting

System.

9. Operation and Maintenance Cost
Most equipment for INDOSREP will be installed at existing coast stations.

Accordingly, most proportion of running cost is used for the following purposes:

a. Repairing and/or purchasing spare unit/parts

b. Delivering the above goods to/from Jakarta and/or manufacturer’s country

c. Purchasing consumable spares

d. Telephone including internet, electricity, etc.

Total running cost of this Project is estimated US$ 138,600 per year.

  However, as Table 5.5. indicates, running cost after 15 years becomes higher.

The lifetime of telecommunication equipment is usually 15 years or so after

installation, because the provision of spare parts/units by manufacturers expires.

Therefore, around half of equipment will be replaced after 15 years of so.
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Table 5.5. Initial and Running Cost for INDOSREP

                                                          Unit: Thousand US$
Initial Cost Running Cost

Calendar

year

Consultant Contractor Total Repairing Telephone

& others

Total

2002

2003

2004

2005 297.4 297.4

2006 297.4 1,982.4 2,279.8

1 2007 297.4 5,451.6 5,749.0

2 2008 148.7 2,973.6 3,122.3 93.0 45.6 138.6

3 2009 0.0 93.0 45.6 138.6

4 2010 0.0 93.0 45.6 138.6

5 2011 0.0 93.0 45.6 138.6

6 2012 0.0 93.0 45.6 138.6

7 2013 0.0 93.0 45.6 138.6

8 2014 0.0 93.0 45.6 138.6

9 2015 0.0 93.0 45.6 138.6

10 2016 0.0 93.0 45.6 138.6

11 2017 0.0 93.0 45.6 138.6

12 2018 0.0 93.0 45.6 138.6

13 2019 0.0 93.0 45.6 138.6

14 2020 0.0 241.7 45.6 287.3

15 2021 0.0 1,232.9 45.6 1,278.5

16 2022 0.0 2,967.5 45.6 3,013.1

17 2023 0.0 1,654.1 45.6 1,699.7

18 2024 0.0 93.0 45.6 138.6

19 2025 0.0 93.0 45.6 138.6

20 2026 0.0 93.0 45.6 138.6

21 2027 0.0 93.0 45.6 138.6

22 2028 0.0 93.0 45.6 138.6

23 2029 0.0 93.0 45.6 138.6

24 2030 0.0 93.0 45.6 138.6

25 2031 0.0 93.0 45.6 138.6

26 2032 0.0 93.0 45.6 138.6

27 2033 0.0 93.0 45.6 138.6

28 2034 0.0 93.0 45.6 138.6

29 2035 0.0 93.0 45.6 138.6

30 2036 0.0 93.0 45.6 138.6

1,040.8 10,407.6 11,448.4 9,742.7
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10. Economic Analysis
(1) Purpose

To plan effective use of limited resource (human resources, commodities,

currency), cost benefit analysis should be implemented quantitatively as far as

possible on the viewpoint of effective utilization of resources. The items, which

cannot be converted into currency, will be implemented by qualitative analysis.

(2) Specification of the project

It is to establish a Ship Reporting System; the existing coast stations (1st class:

9 stations, 2nd class: 9 stations, 3rd class: 31 stations) should be installed with

related equipment.

(3) Evaluation Periods of Projects

The evaluation periods of projects should be normally the same as the loan

reimbursement periods. In case of ODA loans, loan period is 30 years, grace

period of the principal is 10 years.

a.The periods for analysis

The periods of analysis are basically settled on termination of year for use.

b.Termination year for use

Termination year for use of almost half of equipment used in the project is

around 15 years.

 
(4) Approach and Methodology of the Economic Analysis

The primary reason of the selection for ship reporting system is that International

Convention on Maritime Search and Rescue, 1979 (SAR Convention) recommends

to establish it.

① Benefits and costs

By development of ship reporting system, benefits and costs are analyzed in

Table 5.6.



5-25
                                                                                     

Table 5.6.  Benefits and Costs for Ship Reporting System

Items Contents
Party to
be
belonged

・Increasing probability of
rescue

・SAR authorities order the
nearby ship to save the ship in
distress. By this way, decrease
victims. In case of man
overboard, SAR authorities
order the nearby ship to search
the man overboard, victims will
decrease.

・Increasing navigational
safety

・SAR authorities grasp all ships
which report to them, in case of
stop of reporting, SAR
authorities start SAR
operation.

Ship’s
owner,
crew,
crew’s
family,
 GOI

・Decreasing search costs in
distress

・SAR authorities can know the
approximate position of ship in
distress, therefore rescue ship
can arrive the position easily.

GOI

Benefits

・Increasing  marine
environmental protection

・SAR authorities can know ships
with dangerous goods in their
waters, they can take necessary
measures.

GOI

･ Occurrence of installation
costs

・Installation costs for the project
occur.

GOI

・Occurrence of education and
training costs

・Education and training cost
occur by installation of new
equipments.

Ship’s
owner,

crew, GOI
Costs

・Campaign costs to the public ・Campaign cost to the public
increase.

GOI

② “With” case and “Without” case

By expansion and improvement of Ship Reporting System, Benefits are

analyzed as “With” case and “Without” case in Table 5.7.
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Table 5.7. “With” Case and “Without” Case for Ship Reporting System

Items “With” Case “Without” Case
Probability of
rescue

Increasing
   
・SAR authorities order the nearby
ship to save the ship in distress,
victims will decrease.

No change
   
･SAR authorities can not specify

the nearby ship, therefore they
can not order the particular ship
to save the ship in distress.
Probability of rescue will
maintain the present condition.

Navigational
safety

Increasing

・SAR authorities grasp all ships
which report to them, in case of
stop of reporting, they start SAR
operation, increase navigational
safety.

No change

･SAR authorities can not grasp
what ships are in Indonesian
waters, therefore ship in distress
without no reporting can not
expect the rescue operation.
Navigational safety will maintain
the present condition.

Search costs
in distress

Decreasing

･SAR authorities can know the
approximate position of ship in
distress, therefore rescue ship can
arrive the position easily and
decrease search costs.

No change

･SAR authorities may not know
the ship’s position in distress
therefore rescue ship have to
waste a time for search the ship
in distress. Search costs in
distress will maintain the present
condition.

Marine
environmental
protection

Increasing

･SAR authorities can know ships
with dangerous goods in their
waters, In case of oil spill, they
can take necessary measures
earlier, marine environmental
protection will increase .

No change

･SAR authorities can not know
ships with dangerous goods in
their waters, In case of oil spill,
they can not take necessary
measures earlier. Marine
environmental protection will
maintains the present condition.

③ Evaluation of Benefits and costs

Considering Table 5.6. and Table 5.7., the items are very hard to convert into

currency. But it has fairly strong effects for saving human lives at sea,

navigational safety and environmental protection. A lot of human lives have

been lost every year in Indonesian waters by serious marine accidents. Ship

reporting system contributes above effects. The benefits for decreasing loss of

human lives and increasing navigational safety are fully worth the projects

costs.



5-27
                                                                                     

11. Financial Analysis
(1) Purpose

For this project, light dues will be available to cover the operation and

maintenance cost. The financial analysis has been assessed in terms of FIRR

(Financial Internal Rate of Return).

(2) Total amount of investment

Total amount of investment for this project is estimated in Table 5.8.

Table 5.8. Total Amount of Investment for Ship Reporting System
Unit: Thousand US$ 

Items Foreign Cost Local Cost Total

Ship Reporting
System

8,994 2,454 11,448

(3) Raising funds for investment

The hypothetical terms and conditions the study team has implemented are to

use official development plan (ODA) and market rate. ODA can be broadly

divided into bilateral ODA and multilateral ODA. Bilateral ODA consist of

bilateral grants and ODA loan. In this case, ODA loan that is the best terms

and conditions among soft loans should be used.

The principal terms and conditions for ODA loan and market rate are as

follows;

a. ODA Loan

① 15% of total amount of investment (foreign cost + local cost) should be

paid from funds of GOI as a down payment.

② 85% of total amount of investment (foreign cost + local cost) should be

loaned to GOI.

③ Loan period is 30 years, grace period of the principal is 10 years and

interest rate is 1.8%.

b. Market Rate

① 15% of total amount of investment (foreign cost + local cost) should be

paid from funds of GOI as a down payment.

② 85% of total amount of investment (foreign cost + local cost) should be

loaned to GOI.

③ Loan period is 10 years and interest rate is 6 %.
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(4) Calculation for revenue

Light dues shall be applied to civil works, facilities, machineries, consulting

services and other project needs including operating costs, maintenance costs.

According to Communication Bureau of BAPPENAS, 50 % of light dues would

be used for Aids to Navigation, supporting facilities and maritime

telecommunication.

Total amount of light dues are shown in Table 5.9 .

Table 5.9. Forecast of Total Amount of Light Dues
                                       Unit: US$

(5) Consideration of FIRR

a. FIRR by ODA loan

The initial costs, operating costs, maintenance costs and financial analysis

are shown in Table 5.10.
Necessary light dues to achieve 1.8 % of FIRR (GDP: Likeliest Case) are

3.00 % of light dues.

Necessary funds and light dues (GDP: Likeliest Case) are shown in Table

5.11.

Likeliest Case Optimistic case Pessimistic case
2001 13,094,871 13,094,871 13,094,871
2002 13,994,919 14,299,280 13,693,165
2003 15,175,099 15,840,522 14,529,724
2004 16,457,496 17,552,026 15,418,950
2005 17,851,062 19,452,916 16,364,140
2006 19,365,604 21,564,506 17,368,926
2007 21,011,787 23,910,529 18,437,133
2008 22,801,228 26,517,322 19,572,836
2009 24,746,609 29,414,371 20,780,317
2010 26,861,736 32,634,381 22,064,230
2011 28,511,141 35,219,045 23,028,102
2012 30,262,043 38,008,812 24,034,193
2013 32,120,739 41,019,967 25,084,356
2014 34,093,864 44,270,169 26,180,527
2015 36,188,427 47,778,381 27,324,760
2016 38,411,972 51,565,123 28,519,104
2017 40,772,431 55,652,583 29,765,799
2018 43,278,280 60,064,632 31,067,147
2019 45,938,441 64,827,119 32,425,552
2020 48,762,475 69,967,924 33,843,512
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Table 5.10. Financial Analysis for Ship Reporting System
Light Dues    3.00%            Unit : Million US$

Funds
(Initial
Cost)

Grand
Total-
Funds

15%  

1 2 3=1+2 4 5=3+4
6=3 x

0.15
7=5-6

8 9=8-7 10 11=10-7 12 13=12-7

1 2000

2 2001

3 2002

4 2003 0.455 0.455 0.475 0.475 0.435 0.435

5 2004 0.493 0.493 0.526 0.526 0.462 0.462

6 2005 0.297 0.297 0.297 0.045 0.253 0.535 0.282 0.583 0.330 0.490 0.237

7 2006 1.982 0.297 2.280 2.280 0.342 1.938 0.580 -1.358 0.646 -1.292 0.520 -1.418 

1 8 2007 5.452 0.297 5.749 5.749 0.862 4.887 0.629 -4.257 0.716 -4.170 0.552 -4.334 

2 9 2008 2.974 0.149 3.122 0.139 3.261 0.46834 2.793 0.683 -2.109 0.794 -1.998 0.586 -2.206 

3 10 2009 0.139 0.139 0.139 0.741 0.603 0.881 0.743 0.622 0.484

4 11 2010 0.139 0.139 0.139 0.805 0.666 0.978 0.839 0.661 0.522

5 12 2011 0.139 0.139 0.139 0.854 0.715 1.055 0.916 0.690 0.551

6 13 2012 0.139 0.139 0.139 0.907 0.768 1.139 1.000 0.720 0.581

7 14 2013 0.139 0.139 0.139 0.962 0.824 1.229 1.090 0.751 0.613

8 15 2014 0.139 0.139 0.139 1.021 0.883 1.326 1.188 0.784 0.646

9 16 2015 0.139 0.139 0.139 1.084 0.945 1.431 1.293 0.819 0.680

10 17 2016 0.139 0.139 0.139 1.151 1.012 1.545 1.406 0.854 0.716

11 18 2017 0.139 0.139 0.139 1.221 1.083 1.667 1.529 0.892 0.753

12 19 2018 0.139 0.139 0.139 1.296 1.158 1.799 1.661 0.931 0.792

13 20 2019 0.139 0.139 0.139 1.376 1.238 1.942 1.803 0.971 0.833

14 21 2020 0.287 0.287 0.287 1.461 1.173 2.096 1.809 1.014 0.727

15 22 2021 1.278 1.278 1.278 1.551 0.272 2.262 0.984 1.058 -0.220 

16 23 2022 3.013 3.013 3.013 1.646 -1.367 2.442 -0.571 1.104 -1.909 

17 24 2023 1.700 1.700 1.700 1.747 0.047 2.635 0.936 1.153 -0.547 

18 25 2024 0.139 0.139 0.139 1.855 1.716 2.844 2.706 1.203 1.065

19 26 2025 0.139 0.139 0.139 1.969 1.830 3.070 2.932 1.256 1.117

20 27 2026 0.139 0.139 0.139 2.090 1.951 3.314 3.175 1.311 1.172

21 28 2027 0.139 0.139 0.139 2.218 2.080 3.577 3.438 1.368 1.230

22 29 2028 0.139 0.139 0.139 2.355 2.216 3.861 3.722 1.428 1.289

23 30 2029 0.139 0.139 0.139 2.500 2.361 4.167 4.029 1.491 1.352

24 31 2030 0.139 0.139 0.139 2.654 2.515 4.498 4.360 1.556 1.417

25 32 2031 0.139 0.139 0.139 2.817 2.678 4.855 4.717 1.624 1.485

26 33 2032 0.139 0.139 0.139 2.990 2.852 5.241 5.102 1.695 1.556

27 34 2033 0.139 0.139 0.139 3.174 3.036 5.657 5.519 1.769 1.631

28 35 2034 0.139 0.139 0.139 3.370 3.231 6.107 5.968 1.847 1.708

29 36 2035 0.139 0.139 0.139 3.577 3.439 6.592 6.453 1.928 1.789

30 37 2036 0.139 0.139 0.139 3.798 3.659 7.116 6.977 2.012 1.873

10.408 1.041 11.448 9.743 21.192 1.717 19.475 56.564 37.090 89.066 69.592 36.558 17.083

FIRR  1.80%  3.72%  -0.34%

pe
ri

od

No Year

 TTL Cost (Ship Reporting System)

Operati
ng &

Maintena
nce

Grand
Total

Revenue

Civil
Consulta

nt

Initial
Cost
Total

GDP: Likeliest
Case

Light Dues

GDP: Optimistic
Case

Light Dues

GDP: Pessimistic
Case

Light Dues
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Table 5.11. Necessary Funds and Light Dues (Likeliest Case)
Unit: Million US$

　 Loan
Necessary Funds

of GOI
Total Initial

Costs
Necessary Light

Dues

　 1 2 3=1+ 2 　

Ship Reporting
System 9.731 1.717 11.448 3.00%

b. FIRR by Market Interest Rate (6%)

Necessary light dues to achieve 6.0 % of FIRR are shown in Table 5.12.

Table 5.12. Necessary Light Dues by Market Interest Rate

Necessary Light Dues
GDP: Likeliest

Case
GDP: Optimistic

Case
GDP: Pessimistic

Case
Evaluation Period 10 years 30 years 10 years 30 years 10 years 30 years

Ship Reporting
System 8.14 % 5.78 % 6.90 % 4.38 % 9.56 % 7.46 %

(6) Sensitive Analysis for ODA loan

Sensitive analysis for ODA loan should be implemented among three GDP

cases. To implement ship reporting system, necessary light dues are 3.00%

in likeliest case, 2.00% in optimistic case, and 4.39% in pessimistic case. It is

shown in Table 5.13.

Table 5.13. Sensitive Analysis
                                                                  Unit: %

Necessary Light Dues
Likeliest Case Optimistic Case Pessimistic Case

Ship Reporting
System 3.00 2.00 4.39
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Appendix 5.1.

An Example of Successful Rescue under JASREP

On January 17 in 2001, a yacht of Japanese flag (the tentative name “Y”) with one

crew, which was on a single voyage round the world, was disabled about 70 miles

west of Luzon Island of Philippines, because rough sea broke and flooded her hull.

The Japan Coast Guard (JCG) received her distress signal via satellite. JCG

requested Rescue Coordination Centers (RCC) of Philippines and Hong Kong to

provide information and to make search and rescue activities. At the same time,

JCG gave information to ships in the vicinity through INMARSAT EGC

broadcasting.

JCG searched “P” (tentative name of a ship), which was underway at the nearest

position from “Y” through the data of ships participating JASREP and requested

her to rescue “Y”.

In addition, three ships and four aircraft; including patrol vessels and aircraft of

JCG and US military aircraft which were arranged by RCCs of Japan, Hong Kong

and Philippines; cooperated the search and rescue activities.

On January 18, an aircraft under search arranged by Hong Kong RCC located “Y”

and later “P” guided by the aircraft rescued her. The skipper of “Y” was waiting for

rescue clinging desperately to “Y” which was about to sink.

If the rescue by “P” had been slightly late, the rescue activities would have become

very difficult.

How important Ship Reporting are!

    

                                            Source: JCG Annual Report
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October 1st, 2001

Ministry of Land, Infrastructure
and Transport
Japan Coast Guard

Encouragement for Ship Reporting

  Since the simultaneous multi-terrorism in the United State, the Ministry of Land,
Infrastructure and Transport (hereafter referred to as “MLIT”) and the Japan Coast Guard
(hereafter referred to as “JCG”) have concerned about subsequent terrorism against U.S.
and alerted ships relevant to Japan to unidentified objects.

  Hereafter also, it is feared that there will be threat to ships such as terrorism and
piracies, and addition the danger may increase.

  Under these circumstances, MLIT and JCG have decided, as a part of ensuring the
safety of ships, to encourage the ships navigating sea areas out of JASREP Area to make
ship reporting in addition to those within the Area.

  It is noticed to those concerned with marine affairs.  Furthermore, MLIT and JCG call
attention to them to be alert against contingencies and to be very careful about related
information such as navigational warnings to be hereafter announced by Japan and
countries concerned.
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IMO Resolution A.851 (20) :

General Principles for Ship Reporting Systems and Ship

Reporting Requirements, including Guidelines for

Reporting Incidents involving Dangerous Goods, Harmful

Substances and/or Marine Pollutants
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IMO Resolution MSC.74 (69) Annex 3:

Recommendation on Performance Standards for an

Universal Shipborne Automatic Identification System (AIS)
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IMO Resolution MSC.74(69) Annex 3

RECOMMENDATION ON PERFORMANCE STANDARDS FOR AN

UNIVERSAL SHIPBORNE AUTOMATIC IDENTIFICATION SYSTEM(AIS)

1 Scope   

1.1 These performance standards specify the requirements for the universal AIS.

1.2 The AIS should improve the safety of navigation by assisting in the efficient navigation of ships,

protection of the environment, and operation of Vessel Traffic Services (VTS), by satisfying

the following functional requirements:

  .1 in a ship-to-ship mode for collision avoidance;

  .2 as a means for littoral States to obtain information about a ship and its cargo; and

  .3 as a VTS tool, i.e. ship-to-shore (traffic management).

1.3 The AIS should be capable of providing to ships and to competent authorities, information from

the ship, automatically and with the required accuracy and frequency, to facilitate accurate

tracking.  Transmission of the data should be with the minimum involvement of ship's

personnel and with a high level of availability.

1.4 The installation, in addition to meeting the requirements of the Radio Regulations, applicable

ITU-R Recommendations and the general requirements as set out in resolution A.694 (17),

should comply with the following performance standards.

2. Functionality

2.1 The system should be capable of operating in a number of modes:

 .1 an "autonomous and continuous" mode for operation in all areas.  This mode should be

capable of being switched to/from one of the following alternate modes by a competent

authority;

.2 an "assigned" mode for operation in an area subject to a competent authority responsible for

traffic monitoring such that the data transmission interval and/or time slots may be set remotely

by that authority; and

.3 a "polling" or controlled mode where the data transfer occurs in response to interrogation
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from a ship or competent authority.

3 Capability

3.1 The AIS should comprise:

.1 a communication processor, capable of operating over a range of maritime frequencies, with

an appropriate channel selecting and switching method, in support of both short and long

range applications;

.2 a means of processing data from an electronic position-fixing system which provides a

resolution of one ten thousandth of a minute of arc and uses the WGS-84 datum.;

     .3 a means to automatically input data from other sensors meeting the provisions as specified in

paragraph 6.2;

.4  a means to input and retrieve data manually;

.5  a means of error checking the transmitted and received data;  and

.6  built in test equipment (BITE).

3.2 The AIS should be capable of:

.1 providing information automatically and continuously to a competent authority and other

ships, without involvement of ship's personnel;

.2 receiving and processing information from other sources, including that from a competent

authority and from other ships;

.3 responding to high priority and safety related calls with a minimum of delay;  and

.4 providing positional and manoeuvring information at a data rate adequate to facilitate

accurate tracking by a competent authority and other ships.

4 User interface   

To enable a user to access, select and display the information on a separate system, the AIS should

be provided with an interface conforming to an appropriate international marine interface standard.

5 Identification   

For the purpose of ship and message identification, the appropriate Maritime Mobile Service
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Identity (MMSI) number should be used.

6 Information   

6.1 The information provided by the AIS should include

  .1 Static:

 - IMO number (where available)

- Call sign & name

   - Length and beam

   - Type of ship

- Location of position-fixing antenna on the ship (aft of bow and port or starboard of

centerline)

.2 Dynamic:

   - Ship's position with accuracy indication and integrity status

   - Time in UTC *

   - Course over ground

   - Speed over ground

   - Heading

   -Navigational status (e.g. NUC, at anchor, etc. - manual input)

- Rate of turn (where available)

- Optional - Angle of heel (where available)**

-Optional - Pitch and roll (where available) ∗∗

.  3 Voyage related:　

   - Ship's draught 

   - Hazardous cargo (type)∗∗∗

   -Destination and ETA (at masters discretion)

     - Optional - Route plan (waypoints)**

  .4 Short safety-related messages

6.2 Information update rates for autonomous mode

The different information types are valid for a different time period and thus need a different

update rate:

- Static information: Every 6 min and on request

-Dynamic information: Dependant on speed and course alteration according to Table 1

                                               
* Date to be established by receiving equipment.
∗∗ Field not provided in basic message.
∗∗∗ As required by competent authority.
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- Voyage related information:  Every 6 min, when data has been amended and on request

-Safety-related message: As required

TABLE 1

Type of ship Reporting interval
Ship at anchor   3 min
Ship 0-14 knots 12 sec
Ship 0-14 knots and changing course   4 sec
Ship 14-23 knots   6 sec
Ship 14-23 knots and changing course   2 sec
Ship > 23 knots   3 sec
Ship > 23 knots and changing course   2 sec

Ship Reporting Capacity - the system should be able to handle a minimum of 2000 reports per

min to adequately provide for all operational scenarios envisioned.

6.3 Security　

A security mechanism should be provided to detect disabling and to prevent unauthorised

alteration of input or transmitted data.  To protect the unauthorized dissemenation of data, the

IMO guidelines (Guidelines and Criteria for Ship Reporting Systems*) should be followed.

7 .Permissible initialization period   

 The installation should be operational within 2 min of switching on.

8 Power supply   

The AIS and associated sensors should be powered from the ship's main source of electrical

energey.  In addition, it should be possible to operate the AIS and associated sensors from an

alternative source of electrical energy.

9 Technical characteristics   

The technical characteristics of the AIS such as variable transmitter output power, operating

frequencies (dedicated internationally and selected regionally), modulation, and antenna system

should comply with the appropriate ITU-R Recommendations.

                                               
*Resolution MSC.43(64)
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