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PREFACEPREFACEPREFACEPREFACE

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
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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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Photogravure-1

GMDSS Equipment Installed by Maritime Telecom Phase-III ProjectGMDSS Equipment Installed by Maritime Telecom Phase-III ProjectGMDSS Equipment Installed by Maritime Telecom Phase-III ProjectGMDSS Equipment Installed by Maritime Telecom Phase-III Project

 

Kupang Transmitting Station 【2nd Class】     GMDSS at Kupang Receiving Station

 

Benoa Station【3rd Class】     GMDSS at Benoa Station

Aged Equipment to be Aged Equipment to be Aged Equipment to be Aged Equipment to be ReplacedReplacedReplacedReplaced

 

Antennas at Banjarmasin Transmitting Station    E/G at Makassar Transmitting Station
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Photogravure-2

New SitesNew SitesNew SitesNew Sites

Teluk Bayur Transmitting Site (already purchased) & its Station Building

Makassar Transmitting Site (under negotiation with land owner)



Abbreviation-1

ABBREVIATIONS

B BAPPENAS   Badan Perencanaan Pembangunan Nasional

                    (National Development Planning Agency)

BASARNAS Badan SAR Nasional

(National SAR Agency)

C COSPAS/SARSAT Space System for Search of Distress Vessels/

                Search and Rescue Satellite-Aided Tracking

  C/S       Coast Station

D DGSC     Directorate General of Sea Communication

DSC   Digital Selective Calling

E E/G      Engine Generator

F FIRR        Financial Internal Rate of Return

     

G GDP        Gross Domestic Product

GMDSS Global Maritime Distress and Safety System

GOI          Government of the Republic of Indonesia

H HF  High Frequency

I IMO International Maritime Organization

INMARSAT International Mobile Satellite Organization

J JBIC        Japan Bank for International Cooperation

 JICA          Japan International Cooperation Agency

L LUT Local User Terminal

M MF Medium Frequency

N NAVIGASI     Directorate of Navigation

NAVTEX Navigation Telex

NBDP Narrow Band Direct Printing



Abbreviation-2

O ODA        Official Development Assistance

P PC  Personal Computer

R RCC Rescue Coordination Center

  RX, Rx   Receiving or Receiver

    

S SAR Search And Rescue

 SOLAS International Convention for Safety Of Life At Sea

T TX, Tx Transmitting or Transmitter

U USD         US Dollar

V VHF Very High Frequency
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Feasibility Study Report forFeasibility Study Report forFeasibility Study Report forFeasibility Study Report for
GMDSS Expansion and ImprovementGMDSS Expansion and ImprovementGMDSS Expansion and ImprovementGMDSS Expansion and Improvement
1.1.1.1. IntroductionIntroductionIntroductionIntroduction

(1) Requirements of SOLAS Convention

Although the conventional maritime distress and safety communication

system, mainly using Morse codes such as SOS, TTT, has contributed to the

safety of life at sea for a long time, some problems have been pointed out. The

conventional system is inadequate for long-distance communication, and no

distress signal is transmitted if a vessel is capsized abruptly.

To solve these problems, International Maritime Organization (IMO) and other

related organizations have developed the Global Maritime Distress and Safety

System (GMDSS) using digital and satellite communications technologies.

GMDSS allows a vessel in distress in any sea area to make a quick and secure

request for rescue to maritime search and rescue (SAR) authorities and vessels

passing in the vicinity. In addition, the GMDSS allows the vessels in the

vicinity to obtain maritime safety information available from the shore at any

time with high accuracy using the automatic receiving system.

For the full coverage by the GMDSS, the sea areas in the world are divided

into four ship’s areas of operation as follows:

Sea Area A1 – within range of shore-based VHF coast stations (about

25 nautical miles)

Sea Area A2 – within range of shore-based MF coast stations (about

150 nautical miles)

Sea Area A3 – within range of service by INMARSAT, which covers

the whole globe except polar regions

Sea Area A4 – the remaining sea areas outside areas A1, A2 and A3

GMDSS was put into service in February 1992 and fully implemented in

February 1999 in accordance with the regulations under the International

Convention for Safety Of Life At Sea (SOLAS Convention). Figure 4.1.Figure 4.1.Figure 4.1.Figure 4.1. shows

the concept of GMDSS.

Accordingly, the vessels that required under SOLAS Convention shall install

with GMDSS equipment corresponding to their navigating sea area.
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For shore-based facilities, Amendments to the 1974 SOLAS Convention

concerning GMDSS, Chapter IV (Radio communications), Part B (Undertaking

by Contracting Governments), Regulation 5 (Provision of Radio

Communication Service) stipulates;

“Each Contracting Government undertakes to make available, as it

deems practical and necessary either individual or in cooperation

with other Contracting Government, appropriate shore-based

facilities for space and terrestrial radio communication services

having due regard to the recommendations of the organization”.

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

responsibility for an early establishment of maritime distress and safety

telecommunication system, i.e. GMDSS throughout Indonesian waters.

(2) Current Situation of GMDSS Coverage

In accordance with the requirements of SOLAS Convention, BASARNAS

established COSPAS/SARSAT Local User Terminal (LUT) at two sites in

Jakarta and Ambon, while DGSC is also promoting to provide the required

coast stations with GMDSS equipment such as digital selective calling (DSC),

narrow band direct printing (NBDP) and navigation telex (NAVTEX)

equipment.

So far, DGSC installed HF DSC at 12 stations, MF and VHF DSC at 30

stations and NAVTEX transmitters at 4 stations under the Maritime
Telecommunication System Project Phase Ⅲ and other projects.

Table Table Table Table 4.1. 4.1. 4.1. 4.1. shows the list of GMDSS coast stations at present and Figure 4.2.Figure 4.2.Figure 4.2.Figure 4.2.

shows the locations of those stations.

a. HF DSC for Sea Area A3

Twelve (12) coast stations are installed with HF DSC equipment and are

keeping watch for whole Sea Area A3.

There are no more needs to deploy HF DSC stations for Sea Area A3.

b. MF DSC for Sea Area A2

Thirty (30) coast stations are installed with MF DSC equipment and are

keeping watch for Sea Area A2.
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There still remain blind zones in Sumatra, Kalimantan, Sulawesi and

Irianjaya which need to be covered by MF DSC.

c. VHF DSC for Sea Area A1

Thirty (30) coast stations are installed with VHF DSC equipment and are

keeping watch for Sea Area A1.

There still remain a number of coast stations for main ports, major feeder

ports and important navigation waters which need provision of VHF DSC

equipment.

Table Table Table Table 4.1.  GMDSS C4.1.  GMDSS C4.1.  GMDSS C4.1.  GMDSS Coast Stationsoast Stationsoast Stationsoast Stations at Present at Present at Present at Present

A3 A2 A1

HF DSC MF DSC VHF DSC
I 1 Belawan ○ ○ ○

2 Dumai ○ ○ ○

3 Jakarta ○ ○ ○ ○

4 Surabaya ○ ○ ○

5 Makassar ○ ○ ○ ○

6 Bitung ○ ○ ○

7 Ambon ○ ○ ○ ○

8 Jayapura ○ ○ ○ ○

II 1 Semarang ○ ○ ○

2 Cilacap ○ ○

3 Kupang ○ ○ ○

4 Balikpapan ○ ○ ○

5 Sorong ○ ○ ○

III 1 Sibolga ○ ○

2 Batu Ampar ○ ○

3 Sei Kolak Kijang ○ ○ Eq'pt from Tg.Pinang
4 Panjang ○ ○

5 Benoa ○ ○

6 Lembar ○ ○

7 Pontianak ○ ○

8 Tarakan ○ ○

9 Kendari ○ ○

10 Pantoloan ○ ○

11 Ternate ○ ○

12 Manokwari ○ ○

13 Biak ○ ○

14 Merauke ○ ○

IV 1 Tahuna ○ ○

2 Sanana ○ ○

3 Fak-fak ○ ○

Total No. of Station 12 30 30 4

Class NAVTEX Remarks
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d. NAVTEX

International NAVTEX using English are being serviced from Jakarta,

Makassar, Ambon and Jayapura coast stations, and their coverage areas are

shown in Figure Figure Figure Figure 4.3.4.3.4.3.4.3.

However, National NAVTEX which are being serviced in many non-English

countries in order to secure the safety of navigation for coastal and inter-

islands shipping, has not been established yet in Indonesia.

Table 4.2. Table 4.2. Table 4.2. Table 4.2. shows NAVTEX services in the world where national language is

provided.

    Table 4Table 4Table 4Table 4.2..2..2..2.  NAVTEX Services in the World  NAVTEX Services in the World  NAVTEX Services in the World  NAVTEX Services in the World
        where National Language is Providedwhere National Language is Providedwhere National Language is Providedwhere National Language is Provided

NAV/ME
T Area Country Status Remarks

I Iceland 518 kHz English Operational

490 kHz Icelandic Operational

UK 518 kHz English Operational

490 kHz English Trial

II France 518 kHz English Operational

490 kHz French Trial

Spain 518 kHz English Spanish Operational

III Greece 518 kHz English Greek Operational

Italy 518 kHz English Italian Trial

VI Argentine 518 kHz English Spanish Operational

Uruguay 518 kHz English Spanish Operational

490 kHz Spanish Operational

IX Egypt 518 kHz English Operational

4 MHz English Operational 0750, 1150 UTC

XI China 518 kHz English Chinese Operational

Japan 518 kHz English Operational

*424 kHz Japanese Operational * specially assigned

Korea 518 kHz English Operational

490 kHz Korean Operational

Vietnam 518 kHz English Operational

490 kHz Vietnamese Operational 0340, 1540 UTC

4 MHz English Operational

XV Chile 518 kHz English Spanish Operational English  3 times/day
Spanish 3 times/day

XVI Peru 518 kHz English Spanish Operational

Source: IMO GMDSS Master Plan (Feb 28, 2001)

Frequency Language
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2.2.2.2. Necessity of GMDSS Expansion and ImprovementNecessity of GMDSS Expansion and ImprovementNecessity of GMDSS Expansion and ImprovementNecessity of GMDSS Expansion and Improvement
(1) GMDSS was developed by IMO, and put into service in February 1992 and

fully implemented in February 1999. As for shore-based facilities,
Amendments to the 1974 SOLAS Convention concerning GMDSS, Chapter Ⅳ

(Radio Communications), Part B (Undertaking by Contracting Governments),

Regulation 5 (Provision of Radio Communication Service) stipulates;

“Each Contracting Government undertakes to make available, as it

deems practical and necessary either individual or in cooperation

with other Contracting Government, appropriate shore-based

facilities for space and terrestrial radio communication services

having due regard to the recommendations of the organization”.

(2) Accordingly, so far DGSC installed HF DSC for Sea Area A3 at 12 coast

stations and MF DSC for Sea Area A2 / VHF DSC for Sea Area A1 at 30 coast

stations, and International NAVTEX transmitters at 4 stations.

However, there still remain many blind zones for Sea Area A2 and Sea Area A1,

and National NAVTEX service has not been established yet in Indonesia.

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

responsibility for the establishment of maritime distress and safety

telecommunication system in accordance with the SOLAS Convention and the

related international regulations.

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

marine accidents. Recent accidents for example;

① June 29th 2000, ferry boat “Cahaya Bahari” sank at the off of Manado

in Sulawesi island, in which the passengers and crews of more than

500 lives have been missing.
② A passenger ship “Restu Ilahi” which sank at the Makassar Strait on

May 27th 2001 with 93 persons, though 44 persons were rescued within

9 days, but 49 persons are still missing.

These accidents especially pointed out the lack of maritime telecommunication

system. The probability of lives to be rescued becomes much higher after the

completion of GMDSS.

(4) Today, the countermeasures against piracy and armed robbery are the urgent

issue for the coastal waters of Indonesia. It is pointed out that one of the
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reasons why the measures against piracy and armed robbery do not work

effectively is the delay in information transmission.

IMO recommends all ship masters that if they are or may be subject to piracy

and armed robbery, they should quickly report the fact to the nearest Rescue

Coordination Center (RCC) or coast station. GMDSS is an effective means in

piracy report from ship’s master to nearby RCC or coast station.

(5) A lot of domestic and international vessels are engaging in transportations and

fishing activities in Indonesian waters. GMDSS provides many favorable effects

and impacts on Indonesian social and economic activities by securing maritime

safety and protecting marine environment as follows:

　　　[GMDSS effects and impacts]

     　　As for International Responsibilities as a Maritime State

              Rescue and Ensuring Safety of Life

              Rescue and Preservation of Ships and Property

              Marine Environment Protection

              Safety of sea lanes

         As for Promotion of Economic Activities

            (Direct)

              Maritime Transportation

              Fishery Activities

              Exploitation of Ocean Resources

            ( Indirect)

              Development of National Economy by Efficient Maritime Traffic

              Promotion of Local Industries

              Exploitation of Sea-bed Mines

              Promotion of Shipping Industries

(6) GMDSS was developed with the aim that a distress vessel in any sea area can

make a quick and secure request for rescue to maritime SAR authorities.

Therefore in principle, the whole Indonesian waters should be covered by

GMDSS. However, as Indonesia shall hasten to establish GMDSS shore-based

facilities and notify the coast stations list of GMDSS to IMO, the following

GMDSS expansion and improvement should be implemented as an urgent

project:

•  To cover major blind waters by MF DSC,
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•  To cover waters in and around main ports and important navigation waters

by VHF DSC,

•  To commence National NAVTEX service using a frequency and transmitters
for International NAVTEX.

•  To improve coast stations having problems for enabling them to cover
GMDSS

(7) Budget from 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.

3.3.3.3. Concept of GMDSS Expansion and ImprovementConcept of GMDSS Expansion and ImprovementConcept of GMDSS Expansion and ImprovementConcept of GMDSS Expansion and Improvement
The concept of GMDSS expansion and improvement that should be executed as an

urgent project is as mentioned below.

Figure 4.4.Figure 4.4.Figure 4.4.Figure 4.4. shows the role of coast stations for maritime distress and safety, and

Figure 4.5.Figure 4.5.Figure 4.5.Figure 4.5. and 4.6.4.6.4.6.4.6. show the typical radio equipment for GMDSS.

(1) Expansion of GMDSS Coverage

a. To cover major blind waters by MF DSC for Sea Area A2

b. To cover waters in and around main ports and important navigation

waters by VHF DSC for Sea Area A1

(2) Commencement of National NAVTEX service

a. To introduce and commence National NAVTEX service in Indonesian

language using a frequency and transmitters for existing International

NAVTEX

(3) Improvement of coast stations for enabling them to cover GMDSS

a. Separation of transmitting and receiving stations

   Teluk Bayur and Benoa stations

b. Improvement of environment for coast stations

    Surabaya and Makassar stations

c. Improvement of VHF coverage

    Dumai and Samarinda stations

d. Improvement of engine-generators

    1st and 2nd class stations

e. Replacement of old antennas

    1st and 2nd class stations
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4.4.4.4. Contents of the ProjectContents of the ProjectContents of the ProjectContents of the Project
4.1. 4.1. 4.1. 4.1. Expansion of GMDSS CoverageExpansion of GMDSS CoverageExpansion of GMDSS CoverageExpansion of GMDSS Coverage

(1) Installation of MF DSC for Sea Area A2

The following existing stations should be installed with MF DSC equipment

to cover major blind waters for Sea Area A2:

1st class : 1 station (Palembang)

2nd class : 3 stations (Sabang, Teluk Bayur and Banjarmasin)

3rd class : 2 stations (Samarinda and Bau-bau)

4th class : 13 stations (Tapaktuan, Natuna, Pangkal Balam, Bengkulu,

Ende, Bima, Ketapang, Sampit, Poso, Toli-toli, Tual,

Saumlaki and Agats)

Figure 4.7. Figure 4.7. Figure 4.7. Figure 4.7. shows the expansion coverage for Sea Area A2.

(2) Installation of VHF DSC for Sea Area A1

The following existing stations should be installed with VHF DSC equipment

to cover waters in and around main ports and important navigation waters

for Sea Area A1:

1st class : 1 station (Palembang)

2nd class : 3 stations (Sabang, Teluk Bayur and Banjarmasin)

3rd class : 5 stations (Tg Uban, Jambi, Cirebon, Samarinda and Bau-

bau)

4th class : 24 stations (Tapakutuan, Lhokseumawe, Kuala Tanjung,

Kuala Enok, Natuna, Pangkal Balam, Muntok,

Bengkulu, Cigadang, Klianget, Meneng, Bima,

Ende, Mumere, Ketapang, Sampit, Kumai,

Batulicin, Pare-Pare, Poso, Toli-toli, Saumlaki,

Tual and Agats)

Figure 4.8. Figure 4.8. Figure 4.8. Figure 4.8. shows the expansion coverage for Sea Area A1.

4.2. C4.2. C4.2. C4.2. Commencementommencementommencementommencement of National NAVTEX of National NAVTEX of National NAVTEX of National NAVTEX
A frequency for International NAVTEX, 518 kHz, will be utilized for National

NAVTEX service. The use of this frequency is limited to the message only in the

“VITAL” or “IMPORTANT” categories. However, message can be received by the

receivers of International NAVTEX without any modification, as the Indonesian

alphabet is the same as English.

The present International NAVTEX stations (Jakarta, Makassar, Ambon and

Jayapura) are used for the above purpose.
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The coverage areas of National NAVTEX using 518 kHz is the same coverage as

existing International NAVTEX and shown in Figure 4.3Figure 4.3Figure 4.3Figure 4.3...., and Table 4.3.Table 4.3.Table 4.3.Table 4.3. shows

an introduction schedule of the National NAVTEX.

Table 4.3.  Introduction Schedule of National NAVTEXTable 4.3.  Introduction Schedule of National NAVTEXTable 4.3.  Introduction Schedule of National NAVTEXTable 4.3.  Introduction Schedule of National NAVTEX

Service Frequency Transmitting
Station

Remarks

1st Stage Limited to use only for
“Vital” or “Important”
message

518 kHz Existing 4 stations
Jakarta
Makassar
Ambon
Jayapura

Common use of
International
NAVTEX equipment

2nd Stage Full implementation of
National NAVTEX

490 kHz Existing 4 stations
Jakarta
Makassar
Ambon
Jayapura

And new one station
Belawan

To be developed ship’s
receiver for National
NAVTEX

4.3.4.3.4.3.4.3. Improvement of Coast Stations for Enabling to Cover GMDSSImprovement of Coast Stations for Enabling to Cover GMDSSImprovement of Coast Stations for Enabling to Cover GMDSSImprovement of Coast Stations for Enabling to Cover GMDSS
The following improvement for coast stations should be executed urgently in

synchronization with the GMDSS expansion in order to enable them to secure

GMDSS coverage:

(1) Separation of transmitting and receiving station

Although Teluk Bayur (2nd) and Benoa (3rd) stations are located at key spots

for maritime safety and has many links with other lower class coast stations,

both stations have been operated at a single site where the transmitters and

receivers are collocated.

Those stations should be separated into transmitting (Tx) and receiving (Rx)

stations. In addition, Benoa station should be classified as the 2nd class

station.

In promoting of the separation plans, Appendix 4.1. Appendix 4.1. Appendix 4.1. Appendix 4.1. and 4.2.  4.2.  4.2.  4.2. should be taken

into consideration.
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(2)  Improvement of environment for coast stations

In Surabaya (1st) and Makassar (1st) coast stations, noises caused by city

activities are very big, these are unsuitable for the environment of receiving

stations. Furthermore, the transmitting and receiving sites of Surabaya

station and the receiving site of Makassar station are too limited in space to

ensure the antenna system of the 1st class station.

For both Surabaya and Makassar stations, the Tx station should be moved to

new site, and new Rx station should occupy the existing Tx station site.

In promoting of the relocation plans, Appendix 4.1. Appendix 4.1. Appendix 4.1. Appendix 4.1. should be taken into

consideration.

(3) Improvement of VHF coverage

Dumai station (1st) can not communicate with the vessels passing the Strait of

Malacca by VHF because of a big Rupat island existing in front of Dumai port.

Samarinda station (3rd) is located about 50 km upriver from the sea and VHF

radio wave cannot reach to the coastal line.

These VHF coverages of Dumai and Samarinda coast stations should be

expanded.

In promoting of the VHF expansion plans, Appendix 4.3. Appendix 4.3. Appendix 4.3. Appendix 4.3. should be take into

consideration.

(4) Improvement of engine-generators

Most engine-generators of the 1st and 2nd class coast stations are old, and no

spare parts are available at the site or market.

A set of engine-generators with automatic start/stop function should be

provided in each of the Tx and Rx stations at the 1st and 2nd class stations in

substitute for old ones.

(1) Replacement of old antennas

Most antennas of the 1st and 2nd class coast stations are old, and should be

replaced.

All the items planned in urgent project and its related stations are shown in

Table 4.4.Table 4.4.Table 4.4.Table 4.4.



A3 A2 A1
HF DSC MF DSC VHF DSC International National Separation Relocation VHF Area E/G Antenna

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 Tg. Uban ◎

4 Sei Kolak Kijang ▲ ▲

5 Jambi ◎

6 Panjang ▲ ▲

7 Cirebon ◎

8 Benoa ▲ ▲ ◎

9 Lembar ▲ ▲

10 Pontianak ▲ ▲

11 Samarinda ◎ ◎ ◎

12 Tarakan ▲ ▲

13 Kendari ▲ ▲

14 Bau-bau ◎ ◎

15 Pantoloan ▲ ▲

16 Ternate ▲ ▲

17 Manokwari ▲ ▲

18 Biak ▲ ▲

19 Merauke ▲ ▲

IV 1 Tapaktuan ◎ ◎

2 Kuala Tanjung ◎

3 Lhokseumawe ◎

4 Kuala Enok ◎

5 Natuna ◎ ◎

6 Muntok ◎

7 Pangkal Balam ◎ ◎

8 Bengkulu ◎ ◎

9 Cigading ◎

10 Kalianget ◎

11 Meneng (Banyuwangi) ◎

12 Bima ◎ ◎

13 Ende ◎ ◎

14 Maumere ◎

15 Ketapang ◎ ◎

16 Sampit ◎ ◎

17 Kumai ◎

18 Batulicin ◎

Class Name

Table 4.4.   Expansion and Improvement Plan for GMDSS

NAVTEX Improvement

Note:  ▲　Existing
           ◎　New (Urgent)

 4-19



A3 A2 A1
HF DSC MF DSC VHF DSC International National Separation Relocation VHF Area E/G Antenna

Class Name

Table 4.4.   Expansion and Improvement Plan for GMDSS

NAVTEX Improvement

19 Pare-pare ◎

20 Poso ◎ ◎

21 Toli-toli ◎ ◎

22 Tahuna ▲ ▲

23 Tual ◎ ◎

24 Saumlaki ◎ ◎

25 Sanana ▲ ▲

26 Fak-fak ▲ ▲

27 Agats ◎ ◎

Total Existing 12 30 30 4 -
Total Expansion (Urgent) - 19 33 - 4 2 2 2 14 12
Grand Total 12 49 63 4 4 2 2 2 14 12

13 84 84 4 0
Note: * IMO Master Plan means the GMDSS Master Plan published by IMO, in which those number of Indonesian stations are listed

based on the information form GOI.

IMO Master Plan (*)

Note:  ▲　Existing
           ◎　New (Urgent)
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4.4.4.4.4.4.4.4. EstablishmentEstablishmentEstablishmentEstablishment of  of  of  of Comprehensive Comprehensive Comprehensive Comprehensive Maintenance FunctionMaintenance FunctionMaintenance FunctionMaintenance Function
In order to cope with the increase of sophisticated equipment, comprehensive

maintenance function should be established in Jakarta, which intends to

reinforce practical and effective maintenance system for maritime

telecommunication system with fully prepared spare parts, maintenance goods,

personal computer (PC) networks with 1st/2nd coast stations, etc and high-level

staffs.

A proposed plan of the comprehensive maintenance function is shown in

Appendix 4.4.Appendix 4.4.Appendix 4.4.Appendix 4.4.

4.5.4.5.4.5.4.5. Reinforcement of Training FunctionReinforcement of Training FunctionReinforcement of Training FunctionReinforcement of Training Function
Present training equipment installed at Tg. Priok, Jakarta is mainly for the

staffs at the 1st and 2nd class coast stations.　According to extensive deployment

of numbers of different types of equipment for GMDSS and other

communication purposes, necessity of practical training on operation and

maintenance for whole DGSC’s coast stations has been significantly increase.

Therefore, a comprehensive training function should be established,

introducing all-round of equipment, instruction materials, simulators, etc. in

addition to the present equipment.

5. Review of Classification and Operation-hours of Coast Stations5. Review of Classification and Operation-hours of Coast Stations5. Review of Classification and Operation-hours of Coast Stations5. Review of Classification and Operation-hours of Coast Stations
The 221 coast stations of DGSC are classified into 5 classes:Ⅰ,Ⅱ,Ⅲ, Ⅳ-a and IV-

b by service type and operating hour. The present classification is based on TableTableTableTable

4.5.4.5.4.5.4.5.

Table 4.5.  Present Classification of Coast StationsTable 4.5.  Present Classification of Coast StationsTable 4.5.  Present Classification of Coast StationsTable 4.5.  Present Classification of Coast Stations
 

Class Service Type Operation Hours
I Maritime Mobile Service

Fixed Service
24 h

II Maritime Mobile Service
Fixed Service

16 – 24 h

III Maritime Mobile Service
Fixed Service

12 – 16 h

IV-a Maritime Mobile Service
Fixed Service

8 – 12 h

IV-b Fixed Service 8 h
  However, in parallel with the enforcement of GMDSS, the classification and the

operating hours of coast stations are recommended to review in accordance with

Table 4.6.  Table 4.6.  Table 4.6.  Table 4.6.  Thereby, increase and/or reshuffle of stations staffs will be needed.
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6. Implementation schedule6. Implementation schedule6. Implementation schedule6. Implementation schedule
Implementation time of this Project is estimated for 50 months and the schedule

is shown in Table 4.7.Table 4.7.Table 4.7.Table 4.7.

  

7. Project Cost Estimate7. Project Cost Estimate7. Project Cost Estimate7. Project Cost Estimate
7.1.7.1.7.1.7.1. Project cost and FinancingProject cost and FinancingProject cost and FinancingProject 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 material

- Installation and local transportation

b. Consulting services

c. Training and test (in Indonesia)

d. Contingency

7.2.7.2.7.2.7.2. Project CostProject CostProject CostProject Cost

a. Expansion of A2 and A1    :   US$ 22,014,300

b. National NAVTEX         :   (not required)

c. Improvement of coast stations :   US$ 17,787,000

Total             US$ 39,801,300

Table 4.8. Table 4.8. Table 4.8. Table 4.8. shows the estimated project cost for GMDSS Expansion and

Improvement.
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8.8.8.8. Operation and Maintenance CostOperation and Maintenance CostOperation and Maintenance CostOperation and Maintenance Cost
All of GMDSS equipment 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. Electricity, fuel, etc.

Total running cost of this project is estimated US$ 360,000 per year.

However, as Table 4.9.Table 4.9.Table 4.9.Table 4.9. 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 4.9.  Initial and Running Cost for GMDSSTable 4.9.  Initial and Running Cost for GMDSSTable 4.9.  Initial and Running Cost for GMDSSTable 4.9.  Initial and Running Cost for GMDSS
                                                    Unit: Thousand US$

Initial Cost 　　　　 Running Cost

Calendar
year

Consultant Contractor Total Repairing Electric
& others

Total

2002 0.0

2003 689.2 689.2

2004 861.5 861.5

2005 861.5 13,784.0 14,645.5

2006 689.2 15,507.0 16,196.2

1 2007 516.9 6,892.0 7,408.9 310.1 50.8 360.9

2 2008 0.0 310.1 50.8 360.9

3 2009 0.0 310.1 50.8 360.9

4 2010 0.0 310.1 50.8 360.9

5 2011 0.0 310.1 50.8 360.9

6 2012 0.0 310.1 50.8 360.9

7 2013 0.0 310.1 50.8 360.9

8 2014 0.0 310.1 50.8 360.9

9 2015 0.0 310.1 50.8 360.9

10 2016 0.0 310.1 50.8 360.9

11 2017 0.0 310.1 50.8 360.9

12 2018 0.0 654.7 50.8 705.5

13 2019 0.0 740.9 50.8 791.6

14 2020 0.0 7,632.9 50.8 7,683.6

15 2021 0.0 8,408.2 50.8 8,459.0

16 2022 0.0 4,014.6 50.8 4,065.3

17 2023 0.0 310.1 50.8 360.9

18 2024 0.0 310.1 50.8 360.9

19 2025 0.0 310.1 50.8 360.9

20 2026 0.0 310.1 50.8 360.9

21 2027 0.0 310.1 50.8 360.9

22 2028 0.0 310.1 50.8 360.9

23 2029 0.0 310.1 50.8 360.9

24 2030 0.0 310.1 50.8 360.9

25 2031 0.0 310.1 50.8 360.9

26 2032 0.0 310.1 50.8 360.9

27 2033 0.0 310.1 50.8 360.9

28 2034 0.0 310.1 50.8 360.9

29 2035 0.0 310.1 50.8 360.9

30 2036 0.0 310.1 50.8 360.9

3,618.3 36,183.0 39,801.3 30,727.2
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9. Economic Analysis9. Economic Analysis9. Economic Analysis9. 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 install MF DSC for Sea Area A2 at 19 coast stations and VHF DSC for

Sea Area A1 at 33 coast stations, and to commence national NAVTEX services

at 4 coast stations.

  

 (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 of use.

b. Termination years for use

Termination years for use of almost half of the equipment used in the

project are around 15 years.

(4) Approach and Methodology of the Economic Analysis

Purpose of GMDSS is to establish the distress and safety communication

system in Indonesian waters. GMDSS put into service in February 1992 and

fully implemented in February 1999 according to the regulations under SOLAS

Convention and mandatory system for vessels.

① Benefits and costs

By expansion and improvement of GMDSS, benefits and costs are analyzed

qualitatively in Table 4.10Table 4.10Table 4.10Table 4.10.
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Table 4.10. Table 4.10. Table 4.10. Table 4.10.     Benefits and Costs for GMDSSBenefits and Costs for GMDSSBenefits and Costs for GMDSSBenefits and Costs for GMDSS

Items Contents
Party to
be
belonged

・Increasing probability of
rescue

・Mainly in Area A1, A2, A3,
ships at sea can get reliable
transmitting measures for
rescue and victims will
decrease.

・Increasing navigational
safety

・Ships at sea can get lots of
necessary information
systematically, such as weather
forecast, navigational
information, pirates attack
information, etc by national
NAVTEX

Ship’s
owner,
crew,
crew’s
family,

GOI

・Decreasing search costs in
distress

・Rescue station can know the
ship’s position in distress early,
therefore rescue ship can arrive
the scene at the early stage.

GOI

Benefits

・Decreasing social unrest
due to incorrect news

・By reliable transmitting
measure, crew’s family do not
influence due to incorrect news.

Crew’s
family

･Occurrence of installation
costs

・Installation costs for the
project occur.

GOI

・Increasing rescue costs due
to mishandle the
equipments.

・Rescue station order that
rescue team go to the scene by
incorrect information and
increase unnecessary rescue
costs.

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
occur.

GOI

② “With” case and “Without” case

By expansion and improvement of GMDSS, “With” case and “Without” case

for benefits are analyzed qualitatively in Table 4.11Table 4.11Table 4.11Table 4.11.
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Table 4.11.  Table 4.11.  Table 4.11.  Table 4.11.  ““““WithWithWithWith”””” Case and  Case and  Case and  Case and ““““WithoutWithoutWithoutWithout”””” Case for GMDSS Case for GMDSS Case for GMDSS Case for GMDSS

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

Increasing
   
･Mainly in Area A1, A2, A3, ships
at sea can get reliable
transmitting measures for
rescue. Probability of rescue
will increase and victims will
decrease.

No change
   
･Mainly in Area A1, A2, A3, ships

can not get reliable transmitting
measures for rescue. Probability
of rescue will maintain the
present condition.

Navigational
safety

Increasing

･Ships at sea can get lots of
necessary information by
Indonesian sentence, such as
weather forecast, navigational
information, pirates attack
information, etc, systematically
by national NAVTEX.

Navigational safety will increase.

No change

･Ships at sea can not get lots of
necessary information which
mentioned in “With” case
systematically. Navigational
safety will maintain the present
condition.

Search costs in
distress

Decreasing

･Rescue station can catch the
ship’s position in distress early,
therefore rescue ship can arrive
the scene early. Search costs in
distress will decrease.

No change

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

Social unrest
due to
incorrect news

Decreasing

･By reliable transmitting
measure, crew’s family do not
influence due to incorrect news.
Social unrest due to incorrect
news will decrease.

No change

･By unreliable transmitting
measure, crew’s family will
influence due to incorrect news.
Social unrest due to incorrect
news will maintain the present
conditions.

③ Evaluation of Benefits and costs

Considering Table 4.Table 4.Table 4.Table 4.10.10.10.10.    and Table 4.Table 4.Table 4.Table 4.11.11.11.11., the items are very hard to convert

into currency. But it has potential for saving human lives at sea and

navigational safety. A lot of human lives have been lost every year in

Indonesian waters by serious marine accidents. These accidents especially

pointed out the lack of maritime telecommunication system. The benefits for

decreasing loss of human lives and increasing navigational safety are fully

worth the projects costs.
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10. Financial Analysis10. Financial Analysis10. Financial Analysis10. 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 4.12.Table 4.12.Table 4.12.Table 4.12.

Table 4.12. Table 4.12. Table 4.12. Table 4.12.     Total Amount of Investment forTotal Amount of Investment forTotal Amount of Investment forTotal Amount of Investment for    GMDSSGMDSSGMDSSGMDSS
                                  Unit: Thousand US$

Items Foreign Cost Local Cost Total

GMDSS 34,632 5,169 39,801
    

(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 investments (foreign cost + local cost) should be

paid from funds of GOI as a down payment.

② 85% of total amount of investments (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 4.13Table 4.13Table 4.13Table 4.13.

Table 4.13. Forecast of Table 4.13. Forecast of Table 4.13. Forecast of Table 4.13. Forecast of Total AmountTotal AmountTotal AmountTotal Amount of Light Dues of Light Dues of Light Dues of Light Dues
                                       Units: US$

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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(5) Consideration of FIRR

     a. FIRR by ODA loan

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

are shown in Table 4.14.Table 4.14.Table 4.14.Table 4.14.

Necessary light dues to achieve 1.8% of FIRR (GDP: Likeliest Case) are

10.49% of light dues.

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

4.15.4.15.4.15.4.15.   
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Table 4.14. Financial Analysis for GMDSSTable 4.14. Financial Analysis for GMDSSTable 4.14. Financial Analysis for GMDSSTable 4.14. Financial Analysis for GMDSS
Light Dues    10.49%            Units : 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 0.689 0.689 0.689 0.103 0.586 1.591 1.006 1.661 1.075 1.524 0.938

5 2004 0.862 0.862 0.862 0.129 0.732 1.726 0.994 1.841 1.108 1.617 0.885

6 2005 13.784 0.862 14.646 14.646 2.197 12.449 1.872 -10.577 2.040 -10.409 1.716 -10.733 

7 2006 15.507 0.689 16.196 16.196 2.429 13.767 2.031 -11.736 2.261 -11.505 1.821 -11.945 

1 8 2007 6.892 0.517 7.409 0.361 7.770 1.111 6.658 2.203 -4.455 2.507 -4.151 1.933 -4.725 

2 9 2008 0.361 0.361 0.361 2.391 2.030 2.781 2.420 2.053 1.692

3 10 2009 0.361 0.361 0.361 2.595 2.234 3.085 2.724 2.179 1.818

4 11 2010 0.361 0.361 0.361 2.817 2.456 3.422 3.061 2.314 1.953

5 12 2011 0.361 0.361 0.361 2.990 2.629 3.693 3.332 2.415 2.054

6 13 2012 0.361 0.361 0.361 3.174 2.813 3.986 3.625 2.520 2.160

7 14 2013 0.361 0.361 0.361 3.368 3.008 4.302 3.941 2.631 2.270

8 15 2014 0.361 0.361 0.361 3.575 3.214 4.643 4.282 2.745 2.385

9 16 2015 0.361 0.361 0.361 3.795 3.434 5.010 4.650 2.865 2.505

10 17 2016 0.361 0.361 0.361 4.028 3.667 5.408 5.047 2.991 2.630

11 18 2017 0.361 0.361 0.361 4.276 3.915 5.836 5.475 3.121 2.761

12 19 2018 0.706 0.706 0.706 4.539 3.833 6.299 5.593 3.258 2.552

13 20 2019 0.792 0.792 0.792 4.817 4.026 6.798 6.007 3.400 2.609

14 21 2020 7.684 7.684 7.684 5.114 -2.570 7.337 -0.346 3.549 -4.134 

15 22 2021 8.459 8.459 8.459 5.428 -3.031 7.919 -0.540 3.704 -4.755 

16 23 2022 4.065 4.065 4.065 5.762 1.696 8.548 4.482 3.866 -0.199 

17 24 2023 0.361 0.361 0.361 6.116 5.755 9.226 8.865 4.035 3.675

18 25 2024 0.361 0.361 0.361 6.492 6.131 9.958 9.597 4.212 3.851

19 26 2025 0.361 0.361 0.361 6.892 6.531 10.748 10.387 4.396 4.035

20 27 2026 0.361 0.361 0.361 7.316 6.955 11.601 11.240 4.589 4.228

21 28 2027 0.361 0.361 0.361 7.766 7.405 12.522 12.161 4.789 4.429

22 29 2028 0.361 0.361 0.361 8.244 7.883 13.516 13.155 4.999 4.638

23 30 2029 0.361 0.361 0.361 8.751 8.390 14.589 14.228 5.218 4.857

24 31 2030 0.361 0.361 0.361 9.289 8.929 15.747 15.386 5.446 5.085

25 32 2031 0.361 0.361 0.361 9.861 9.500 16.998 16.637 5.685 5.324

26 33 2032 0.361 0.361 0.361 10.468 10.107 18.348 17.987 5.934 5.573

27 34 2033 0.361 0.361 0.361 11.113 10.752 19.805 19.444 6.194 5.833

28 35 2034 0.361 0.361 0.361 11.797 11.436 21.378 21.017 6.465 6.104

29 36 2035 0.361 0.361 0.361 12.524 12.163 23.077 22.716 6.748 6.387

30 37 2036 0.361 0.361 0.361 13.295 12.934 24.911 24.550 7.044 6.683

36.183 3.618 39.801 30.727 70.529 5.970 64.559 198.016 133.458 311.798 247.239 127.978 63.420

FIRR  1.80%  3.47%  -0.04%

pe
ri

od

No Year

 TTL Cost (GMDSS)

Operati
ng &

Maintena
nce

Grand
Total

Civil Consulta
nt

Initial
Cost
Total

GDP: Likeliest
Case

Light Dues Light Dues

GDP: Pessimistic
Case

Light Dues

Revenue

GDP: Optimistic
Case
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Table 4.15.  Necessary Funds and Light DuesTable 4.15.  Necessary Funds and Light DuesTable 4.15.  Necessary Funds and Light DuesTable 4.15.  Necessary Funds and Light Dues    ( Likeliest Case)( Likeliest Case)( Likeliest Case)( Likeliest Case)

Unit: Million USD

　 Loan
Necessary Funds

of GOI
Total Initial

Costs
Necessary Light

Dues

　 1 2 3=1+ 2 　

GMDSS 33.831 5.970 39.801 10.49%
   

 b. FIRR by Market Interest Rate (6%)

    Necessary light dues to achieve 6.0% of FIRR are shown in Table 4.16.Table 4.16.Table 4.16.Table 4.16.

Table 4.16.  Necessary Light Dues by Market Interest RatTable 4.16.  Necessary Light Dues by Market Interest RatTable 4.16.  Necessary Light Dues by Market Interest RatTable 4.16.  Necessary Light Dues by Market Interest Rateeee

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

GMDSS 32.40% 22.82% 27.46% 17.29% 38.07% 29.46%

(6) Sensitive Analysis for ODA loan

Sensitive analysis for ODA loan should be implemented among three GDP

cases. To implement GMDSS, necessary light dues are 10.49% in likeliest case,

7.00% in optimistic case, 15.37% in pessimistic case. It is shown in Table 4.17.Table 4.17.Table 4.17.Table 4.17.

Table 4.17.  Sensitive AnalysisTable 4.17.  Sensitive AnalysisTable 4.17.  Sensitive AnalysisTable 4.17.  Sensitive Analysis
                                                             Unit: %

Necessary Light Dues
Likeliest Case Optimistic Case Pessimistic Case

GMDSS 10.49 7.00 15.37
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1st class
with NAVTEX without NAVTEX

MF or HF Transmitter 9 7 6 2 1 1
(1 kw Tx) (1 kw Tx) (1 kw Tx) (500 w Tx) (500 w Tx) (100 w Tx)

General TP(TG), DSC, NBDP 2 2 2 2 n.a. n.a.
Distress DSC, NBDP, TP 1 1 n.a. n.a.
Ship Reporting 1 1 1 n.a. n.a.
Spare 1 1 1 － － －

Fixed Com (Internal Telecom) 2 2 2 1 1
NAVTEX (518KHz) 2 n.a. n.a. n.a. n.a. n.a.

MF/HF Tx Antenna 7 6 5 2 1 1
General Inverted Cone 1 1 2 － n.a. n.a.

Broad-band Dipole 1 1 － － － －

Wide-band Dipole － － － 1 － －

Inverted L -Type － － － 1 － －

Distress Inverted Cone 1 1 n.a. n.a.
Ship Reporting Broad-band Dipole 1 1 1 n.a. n.a.
Fixed Com Log-periodic 1 1 1 － －

Broad-band Dipole 1 1 1 － － －

Wide-band Dipole － － － － 1 1
NAVTEX T-type 1 n.a. n.a. n.a. n.a. n.a.

MF/HF Receiver 24 24 14 2 0 0
All wave-type Receiver 10 10 8 2 － －

Spot-type Receiver 12 12 4 － － －

Spare of Spot-type Receiver 2 2 2 － － －

MF/HF Rx Antenna 4 4 4 2 0 0
Commonly Inverted Cone 1 1 1 － － －

used Broad-band Dipole 1 1 1 － － －

Wide-band Dipole － － － － － －

Inverted L -Type 1 1 1 1 － －

Log-periodic 1 1 1 － － －

Whip － － － 1 － －

VHF Transceiver 4 4 4 3 3 0
General 2 2 2 1 1 n.a.
Distress (Ch16 & Ch70) 2 2 2 2 2 n.a.

VHF Antenna 4 4 4 3 3 0

Operator Position 6 5 4 1 1 0
General (including VHF ope.) 2 2 1 1 1 n.a.
Distress (including VHF ope.) 1 1 1 n.a.
Ship Reporting 1 1 1 n.a. n.a.
Fixed Com 1 1 1 n.a.
NAVTEX 1 n.a. n.a. n.a. n.a. n.a.

Note: n.a.: Not applicable
: The upper column's equipment will be commonly used for this services.
: Transceiver-type equipment.

Table 1.    Recommended Number of Main Equipment           

Use or Services 2nd class 3rd class 4thA class 4thB class

* *

Common Common

Common

Common

Common

Common

Common

*

Common

Common

Common Common

Common

Common

Common
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Table Table Table Table 2   Required Persons for 2   Required Persons for 2   Required Persons for 2   Required Persons for DGSCDGSCDGSCDGSC’’’’s Coast Stations (1/2)s Coast Stations (1/2)s Coast Stations (1/2)s Coast Stations (1/2)

1st Class Coast Station ( except Jakarta Station )

                                                        Note: (  ) indicate the persons required for NAVTEX stations.

2nd Class Coast Station
Receiving Station Transmitting Station

No. Basis of Estimation No. Basis of Estimation
Chief 1   

Operator 20  3×5 shifts          15
 Stand-by            3
 Office hours         2

Technician 2  Workshop           2 9  1×5 shifts        5
 Stand-by         1
 Workshop         3

Administrator 2
Sub Total 25 9

Total 34

Receiving Station Transmitting Station

No.
 
 Basis of Estimation No.

  
Basis of Estimation

Chief  1

Operator
27 4×5 shifts       20

Stand-by         4
Office hours      3

(NAVTEX) (6) (1×5 shifts       5 )
(Stand-by        1 )

Technician 3 Workshop         3 11 1×5 shifts         5
Stand-by          1
Workshop          5

Administrator 3

Sub Total 34 (40) 11

Total                        45 (51)
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Table Table Table Table 2  Required Persons for 2  Required Persons for 2  Required Persons for 2  Required Persons for DGSCDGSCDGSCDGSC’’’’s Coast Stations (2/2)s Coast Stations (2/2)s Coast Stations (2/2)s Coast Stations (2/2)
             

               3rd Class Coast Station

              4th-A Class Coast Station
No. Basis of Estimation

Chief 1
Operator 7  1×5 shifts          5

 Stand-by            1
 Office hours         1

Technician 2
Administrator 1

Total 11

No. Basis of Estimation
Chief 1   

Operator 14  2×5 shifts         10
 Stand-by            2
 Office hours         2

Technician 3
Administrator 2

Total 20
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Appendix 4.2.  Separation of TX/RXAppendix 4.2.  Separation of TX/RXAppendix 4.2.  Separation of TX/RXAppendix 4.2.  Separation of TX/RX

1. Necessity of Separation1. Necessity of Separation1. Necessity of Separation1. Necessity of Separation

1.1. From the Operational Aspect

Teluk Bayur Cilacap Benoa Sabang
Maritime

Safety
Important Important Important Important

Internal
Telecomm

Many Links
5-Ⅳ

Less Links Many Links
1-Ⅲ, 9-Ⅳ

Many Links
8-Ⅳ

Necessity of
Separation

Urgent Next Stage Urgent Next Stage

Class Ⅱ Ⅱ Ⅲ→Ⅱ Ⅱ

1.2. From the Technical Aspect

(Interference matrix at a single site where TX/RX are collocated.)

Receiving
2MHz 4MHz 6MHz 8MHz 12MHz 16MHz VHF

2MHz × × × × × × ○
4MHz × × × × × × ○
6MHz × × × × × × ○
8MHz × × × × × × ○
12MHz × × × × × × ○
16MHz × × × × × × ○

T
ran

sm
ittin

g
VHF ○ ○ ○ ○ ○ ○ ○

 Legend:

○ means simultaneous TX/RX possible.

×  means simultaneous TX/RX impossible due to interference.

 Note: The calculation examples on the possibilities of interference between 8 MHz to 8

MHz and 2 MHz to 16 MHz are stated in the attached paper.
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2. Separation Concept for 2. Separation Concept for 2. Separation Concept for 2. Separation Concept for Teluk Teluk Teluk Teluk Bayur and Bayur and Bayur and Bayur and BenoaBenoaBenoaBenoa

           Teluk Teluk Teluk Teluk BayurBayurBayurBayur                        BenoaBenoaBenoaBenoa

                                              TX Site (Plan B)

                                                    ○   Kabakaba

                   RX (Exist TRX)

　　　　　　　　　　◎

                                                              (Exist TRX)

                                                                ◎ RX

                    ○

                   TX Site

          (See photo: already purchased)                ○ TX Site (Plan A)

                                                Bukit Baundang
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Attached to Appendix 4.2.Attached to Appendix 4.2.Attached to Appendix 4.2.Attached to Appendix 4.2.

Subject: Radio-Wave Transmission InterferenceSubject: Radio-Wave Transmission InterferenceSubject: Radio-Wave Transmission InterferenceSubject: Radio-Wave Transmission Interference

Mutual radio-wave interference between transmitting antenna and receiving

antenna in the same site has been studied.  The results are described below.

Condition:

1. Transmitting power: 1 kW

2. Transmitting and Receiving frequencies: 

1) 8.291 MHz & 8.4145 MHz

           2) 2.182 MHz & 16.420 MHz

Under the above conditions, studies have been performed about two items:

1) Effects on other transmitting antennas (at antenna-to-antenna intervals of 100

m and 50 m)

2) Effects on receiving antennas (at antenna-to-antenna intervals of 100 m and 50

m)

1) - 1: Effects on other transmitting antennas at an antenna-to-antenna interval of

100 m

The VSWR value that has been obtained from our calculations is from1.1 to 1.44

and there are no problems.  An alarm, however, may occur since the effects of

interfering waves on the impedance detector of the transmitter which undergoes

induction cannot be estimated.  The situation, of course, changes according to the

particular combination of frequencies. It is more desirable for the coast station to

separate transmitting antennas each other.

1) - 2: Effects on other transmitting antennas at an antenna-to-antenna interval of

50 m

The VSWR value that has been obtained from our calculations is from1.21 to 2.12

and there are no problems.  An alarm, however, may occur since the effects of

interfering waves on the impedance detector of the transmitter which undergoes

induction cannot be estimated.  The situation, of course, changes according to the

particular combination of frequencies. It is more desirable for the coast station to

separate transmitting antennas each other.
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2) - 1: Effects on receiving antenna at an antenna-to-antenna interval of 100 m

According to our calculation results, a voltage of 10.56 to 40.15 Vrms is applied to

the input end of the receiver.  In the case of normal receiving, maximum

1Vrms(120dBƒÊ) is applied the input end of the receiver.  Therefore, there occurs

problems such as the suppression of the receiver gain and cross modulation.

2) - 2: Effects on receiving antenna at an antenna-to-antenna interval of 50 m

According to our calculation results, a voltage of 21.13 to 80.29 Vrms is applied to

the input end of the receiver.  In the case of normal receiving, maximum

1Vrms(120dBƒÊ) is applied the input end of the receiver.  Therefore, there occurs

problems such as the suppression of the receiver gain and cross modulation. Besides,

more than 50Vrms of input voltage damages the receiver. In the case that the

transmitting antenna and the receiving antenna are installed at the same site, a

break-in relay is usually inserted at the input end of the receiver so that the RF line

from the receiving antenna is disconnected during transmission.

The above results indicate that although the differences between the antenna-to-

antenna intervals of 50 m and 100 m are not too significant, it is usually not

possible to avoid the effects on the receiver.  Therefore, since no receivers operate

during transmission from either transmitter, other communications cannot be

performed.  In other words, only one type of communication (simplex

communication) per station is possible.

If the receiving site and the transmitting site are separated, receiving at every

frequency is possible, even during transmission.  Multiple communications can be

simultaneously performed at one station.  We propose that the receiving site and

the transmitting site be separated considering the traffic volume and importance of

that station.

Mutual interference between transmitting antennas cannot be avoided, even if the

receiving site and the transmitting site are separated.  According to the calculation

results mentioned above, simultaneous emission at two frequencies creates no

problems.  However, an SWR alarm and/or MF detuning are likely to occur under a

combination of different frequencies or according to the particular environmental

conditions.

In the past, at a number of coastal stations, partial interference has occurred



because of many antennas having been arranged on narrow land.  This problem,

however, has been properly handled in operational aspects and has not become a big

problem in terms of practical usage.  Even so, it is a fact that increasing the

antenna-to-antenna interval to its maximum is the absolute requirement for

avoiding interference.

      

1. Calculation of electric field strength

Transmission end：Transmitting antenna

Receiving end (the equipment that undergoes induction) ：Receiving antenna

Parameters:

Wavelength λ（ｍ）

Effective length of the half-wavelength dipole antenna ｌｅ（ｍ）

Impedance at the power supply point Ｒｒ（Ω）

Current at the power supply point Ｉｏ（Ａ）

Output power Ｐｔ（Ｗ）

Electric field strength”Ｅ ”（Ｖ／ｍ）at a distance of ”ｄ ”（ｍ）from the

transmitting antenna can be calculated as follows from bibliography:

)1(60 LL
d

leIoE
×

×××=
λ
π

where “le” and “Io” can b

π
λ=le

Rr
PtIo =

Assignment of these exp

60
L

Rr
Pt

d
E ×=

2. Calculation of the power

When the power avai
LL……
e expressed as follows:

)2(LL
LLLLLLL……………………
)3(L
LLLLLLL…………………
ression (1) above, therefore yields:

)4(L
LLLL……………
Appendix 4-2-5

 available for receiving

lable for receiving is taken as Pr(W), and the receiving



release voltage, as Vo(V), and the impedance of the receiving antenna, as Rr(Ω),

the value of Pr can be calculated as follows from bibliography:

)5(
4

2

L
Rr

VorP
×

=

    Also, since

)6(LLL
π
λ×=×= EleEVo

　　assignment of expressio

4 2

22

L
Rr

ErP
××

×=
π

λ

　　Further, assignment of 

　　
30

60
4

2

2

2

P
Rrd

dRr
rP

×






××
×=

×
××

=

π
λ

π
λ
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he condition

receiving frequencies are as follows:

yｆ１＝2.182 MHz ：Wavelength λ１＝137.49ｍ

ｆ ２ ＝ 16.420MHz ： Wavelength λ ２ ＝ 18.27m            

as:

：2.15dBi（=0 dBd）

：2.15dBi（=0 dBd）

ntenna

(8) above that:

1000

t

×
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　　Therefore, since the input impedance of the receiver is 50ohms the input

voltage Vr of the

receiver is:

　　

    According to the above calculations, since the frequency is quite separate from

the other, the performance of the receiving antenna against the transmitting

wave is same as that of the transmitting end on the supposition of the

broadband antenna.

　　

3-1-2  Effects on other transmitters:

　　The output of the transmitter which undergoes induction is 1000W.  If an

induction wave of 32.23 W is received for 1000W. the VSWR value in terms of

the output of the transmitter which undergoes induction is:

　　

44.1
23.321000
23.321000

=
−
+=

−
+

=
rPPt
rPPt

VSWR

3-2  For the current subject, the condition

Pt＝1000Ｗ

ｄ＝50ｍ

　　    The transmitting and receiving frequencies are as follows:

　　　　Transmitting frequencyｆ１＝2.182ＭＨｚ：Wavelength λ１＝137.49ｍ

　　　　Receiving frequency   ｆ２＝16.420ＭＨｚ：Wavelength λ２＝18.27ｍ

　　    The gain of the antennas:

　　    Transmitting antenna ：2.15 dBi（=0 dBd）

Receiving antenna   ：2.15 dBi（=0 dBd）

3-2-1 Effects on the receiving antenna

　　It follows from expression (8) above that:

VrmsZVr 15.405023.32Pr =×=×=
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)(93.128
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π
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　　Therefore, since the input impedance of the receiver is 50ohms the input

voltage Vr of the

receiver is:

　　

    According to the above calculations, since the frequency is quite separate from

the other, the performance of the receiving antenna against the transmitting

wave is same as that of the transmitting end on the supposition of the

broadband antenna.

　　

3-2-2  Effects on other transmitters:

　　The output of the transmitter which undergoes induction is 1000W.  If an

induction wave of 128.93 W is received for 1000W. the VSWR value in terms of

the output of the transmitter which undergoes induction is:

　 

12.2
93.1281000
93.1281000

=
−
+=

−
+

=
rPPt
rPPt

VSWR

3-3  For the current subject, the condition

Pt＝1000Ｗ

ｄ＝100ｍ

　　    The transmitting and receiving frequencies are as follows:

　　　　Transmitting frequencyｆ１＝8.291ＭＨｚ：Wavelength λ１＝36.18ｍ

　　　　Receiving frequency   ｆ２＝8.4145ＭＨｚ：Wavelength λ２＝35.65ｍ

　　    The gain of the antennas:

　　    Transmitting antenna ：2.15 dBi（=0 dBd）

VrmsZVr 29.805093.128Pr =×=×=
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Receiving antenna   ：2.15 dBi（=0 dBd）

3-3-1 Effects on the receiving antenna

　　It follows from expression (8) above that:

)(23.2

1000
13.73100

18.3630

30

2

2

W

Pt
Rrd

rP

=

×






××
×=

×






××
×=

π

π
λ

Therefore, since the input impedance of the receiver is 50ohms the input

voltage Vr of the

receiver is:

　　  

    According to the above calculations, since the frequencies are close, the effective

length of the receiving antenna is the same as that of the transmitting antenna

　　

3-3-2  Effects on other transmitters:

　　The output of the transmitter which undergoes induction is 1000W.  If an

induction wave of 2.23 W is received for 1000W. the VSWR value in terms of the

output of the transmitter which undergoes induction is:

　 

10.1
23.21000
23.21000

=
−
+=

−
+

=
rPPt
rPPt

VSWR

3-4  For the current subject, the condition

Pt＝1000Ｗ

ｄ＝50ｍ

　　    The transmitting and receiving frequencies are as follows:

　　　　Transmitting frequencyｆ１＝8.291ＭＨｚ：Wavelength λ１＝36.18ｍ

VrmsZVr 56.105023.2Pr =×=×=
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　　　　Receiving frequency   ｆ２＝8.4145ＭＨｚ：Wavelength λ２＝35.65ｍ

　　    The gain of the antennas:

　　    Transmitting antenna ：2.15 dBi（=0 dBd）

Receiving antenna   ：2.15 dBi（=0 dBd）

3-4-1 Effects on the receiving antenna

　　It follows from expression (8) above that:

)(93.8

1000
13.7350

18.3630

30

2

2
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×
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×






××
×=

π

π
λ

Therefore, since the input impedance of the receiver is 50ohms the input

voltage Vr of the

receiver is:

　　  

    According to the above calculations, since the frequencies are close, the effective

length of the receiving antenna is the same as that of the transmitting antenna

　　

3-4-2  Effects on other transmitters:

　　The output of the transmitter which undergoes induction is 1000W.  If an

induction wave of 8.93 W is received for 1000W. the VSWR value in terms of the

output of the transmitter which undergoes induction is:

　

　　

21.1
93.81000
93.81000

=
−
+=

−
+

=
rPPt
rPPt

VSWR

VrmsZVr 13.215093.8Pr =×=×=



Appendix 4.3.Appendix 4.3.Appendix 4.3.Appendix 4.3.

Appendix 4-3-1

Improvement of VHF CoverageImprovement of VHF CoverageImprovement of VHF CoverageImprovement of VHF Coverage
atatatat

Dumai and Samarinda StationsDumai and Samarinda StationsDumai and Samarinda StationsDumai and Samarinda Stations

This report is prepared for improvement of VHF coverage (Area A1 in GMDSS) at

Dumai and Samarinda coastal radio stations.

1.  Background1.  Background1.  Background1.  Background
At Dumai, Rupat island sizing around forty-five (45) kilometers in diameter is

lying in front of the coast station. Current VHF coverage at Dumai is limited

within the corridor between Sumatra main island and Rupat island, and does

not cover any part of Malacca strait.

While Samarinda coast station is located approximately fifty (50) kilometers

upper reaches of Muarapengah-Muarajawa-Mahakam reivers from the coastline.

Samarinda’s VHF communication is possible only for ships sailing on the

Mahakam and Muarajawa rivers, that is, the coastal waters out of the

Samarinda delta are not covered by the VHF system at present.

Such situations make not only inconvenience communication between the coast

stations and ships sailing at off-shore, but also do not comply with the

requirement (the standard coverage is to be 25 nautical miles, or 46 kilometers

area from coastline) of IMO.

2.  Solution2.  Solution2.  Solution2.  Solution
To solve the coverage problem, two options are considered. The first option is to

install huge tower at the site, and the second, to prepare a repeating station at

an appropriate place near the coast.

The first option gives very simple solution, but it is not realistic because the

tower height will become more than 200m. Then the second option of the

repeating will be only the solution of this coverage problem.

3.  Design of Repeating Link3.  Design of Repeating Link3.  Design of Repeating Link3.  Design of Repeating Link
The repeating link between coast station and new VHF station will be

established by a digital microwave system. DGSC as a private link owner can

use 7.5GHz frequency band for this purpose due to the frequency allotment plan

for small capacity’s private link in the radio regulations.
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3.1.  Design Conditions3.1.  Design Conditions3.1.  Design Conditions3.1.  Design Conditions

Design conditions and criteria applicable to this DGSC repeating link are as

follows:

a. Full first fresnel zone should be kept through the radio path under the

standard atmosphere K=4/3, and 30% of fresnel zone should be kept even

the K becomes 2/3.

b. Severely error second rate (SESR) for bit error rate (BER) of 1x10-3 should
not exceed the value 280/2500 x 0.00054 (= 6 x 10-5) in any month.【Rec.

ITU-R F.594 and its related reports】

c. Signal’s carrier to noise ratio (C/N) for each degradation component in a

link should be better than the distributed value given below.

                                         

           

3.2.  System Design and its Conclusion3.2.  System Design and its Conclusion3.2.  System Design and its Conclusion3.2.  System Design and its Conclusion

3.2.1.  Dumai Microwave Link3.2.1.  Dumai Microwave Link3.2.1.  Dumai Microwave Link3.2.1.  Dumai Microwave Link

(1) Candidate location for VHF station

To extend the coverage up to Dumai’s entrance area in Malacca straits, there

are two candidate locations, i.e., the existing lighthouse site located in

northern part of Rupat island and the pilot station site in eastern part of the

island. But the lighthouse site is too far from Dumai coast station to establish

a microwave link, then the pilot station site is to be selected.

Figure 1.1.Figure 1.1.Figure 1.1.Figure 1.1. shows locations of Dumai coast station and the planned VHF

station in Rupat island, and the microwave path line. The path distance will

be 49.5km.

Echo
interference
(34.0dB)

Interference
(19.5dB)

Thermal
(16.0dB)

Required C/N
14.3dB

Stationary
component
(31.0dB)

Variable
component
(14.4dB)

4.0dB
Fixed
degradation

Total C/N
10.3dB
for BER 10-3

Other local
interference
(34.0dB)
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(2) Design results

If below mentioned equipment/facilities are furnished, a sufficient system in

quality and in reliability, can be realized.

DumaiDumaiDumaiDumai              Rupat (Pilot station)Rupat (Pilot station)Rupat (Pilot station)Rupat (Pilot station)

System capacity            4 Mb/s (2 Mb/s x 2)

Transmitter output power            30 dBm

Ground Level (GL)    2 m  2 m

Anntena height from GL   100 m / 90 m  100 m / 90 m
Antenna diameter  1.2 mφ(4ftφ)  1.2 mφ(4ftφ)

 Space diversity system is required.

    

3.2.2.  Samarinda Microwave Link3.2.2.  Samarinda Microwave Link3.2.2.  Samarinda Microwave Link3.2.2.  Samarinda Microwave Link

(1)  Candidate location for VHF station

Samarinda is a hilly area. New VHF station should be placed at a point

where the access to the site is easy (i.e., nearby existing public road), line-of-

sight of the microwave can be kept, and the east (Makassar strait) side

should be opened for VHF service.

From these aspects, a hill having ground elevation 68m above sea level and

located around 7km south from Sangasangadalam town (herein after called

“Hill 68”) is selected as the most recommended point.

Figure 1.2.Figure 1.2.Figure 1.2.Figure 1.2. shows locations of Samarinda coast station and the planned VHF

station site at Hill 68, and the microwave path line. This path distance will

be 23.8km.

(2)  Design results

Following equipment/facilities will make a sufficient system in quality and

reliability.

SamarindaSamarindaSamarindaSamarinda       Hill 68Hill 68Hill 68Hill 68                                                            

System capacity           4 Mb/s (2 Mb/s x 2)

Transmitter output power           30 dBm

Ground Level (GL)    2 m  65 m

Anntena height from GL   85 m  70 m
Antenna diameter  0.6 mφ(2ftφ)  0.6 mφ(2ftφ)
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3.3.  Calculation of Path Performance3.3.  Calculation of Path Performance3.3.  Calculation of Path Performance3.3.  Calculation of Path Performance

Path profiles for Dumai and Samarinda links    are shown in Figure 2.1. shown in Figure 2.1. shown in Figure 2.1. shown in Figure 2.1. and 2.2.2.2.2.2.2.2.

And using parameters or the obtained figures/results at each calculation step are

summarized in Table 1.1.Table 1.1.Table 1.1.Table 1.1. for Dumai link and Table 1.2.Table 1.2.Table 1.2.Table 1.2. for Samarinda link

respectively.

(1)  First fresnel zone

First fresnel zone radius (r1) is calculated by following formula:

  r1 =   λ・

    where λ

           d

                d

        Example:  

                   

                   

                   

(2)  Receiver inp

Receiver inpu

        Pr = Pt + G

    where P

           G

                L

                   

                L

                L

                L

  

  

(3)  Thermal noi

Thermal nois
d1・d2
: Wave-length   7.5 GHz = 0.04 m

: Path distance

1 (or d2):  Distance from Tx (or Rx) side

Dumai’s intermediate point

d = 49.5 km,  d1, d2 = 24.75 km,  then r1 = 22.3 m

Samarinda’s ridge point

d = 23.8 km,  d1 = 13.0 km,  d2 = 10.8 km,  then r1 = 15.4 m

ut level

t level (Pr) is as follows:

at + Gar - Lo - Ladd - Lft - Lfr - Lct - Lcr (dBm)

t: Transmitter output power (dBm)

at (or Gar): Tx (or Rx) side antenna gain (dB)

o: Free space loss (dB)

   Lo = 10 log

add: Additiona

ft (or Lfr): T

ct (or Lcr): T

without S/D 

with S/D    

se of receiver

e of receiver (P

d

4・π・d
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l loss on the path, if any (dB)

x (or Rx) side feeder loss (dB)

x (or Rx) side duplexer loss (dB)

 Lft = 4.0 dB,  Lfr = 6.0 dB

 Lft = 4.0 dB,  Lfr = 2.5 dB

rni) is obtained by the following:

λ
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        Prni = 10 log B + NF - 144 (dBm)

    where B: Equivalent bandwidth of receiver (kHz)

           NF: Receiver noise figure (dB)

(4)  Occurrence probability of Rayleigh fading

Occurrence probability of Rayleigh fading (PR) is estimated by the following

formula:

        PR = Q・（f / 4）1.2・d3.5

    where Q: Propagation path coefficient

            Mountain area: 2.1 x 10-9

  Plain field: 5.1 x 10-9   if  h   100 m

  2.35 x 10-8 x (1 / hav)(1/3) if  h < 100 m

   Sea or river: 3.7 x 10-7 / if  h   100 m

  3.7 x 10-6 / 

  “hav” is average path heig

Where effective attenuation for reflected w

than 20dB, “Equivalent Rayleigh” proba

instead of PR for interruption calculation.

given in Figurer 3.Figurer 3.Figurer 3.Figurer 3.

(5)  Space diversity (S/D) improvement factor

S/D improvement factor (A) depends o
antennas spacing (ρ), and is obtained from

The correlation coefficient of antennas spa

formula:

  ρ = exp [-0.0021・⊿h・f・   0.4・d + s2・1

    where ⊿h: Antenna spacing (m)

 f: Frequency (GHz)

 d: Propagation path distance (k

 s: Path difference between dire

  γ: Effective attenuation coefficie

     γ = 10(-D/Ur)/20   D/Ur in
   hav
hav if  h < 100 m

ht : (Hat + Har) / 2 - hm

ave from the earth surface is less

bility (PRe) should be applied

 Relation between PR and PRe is

n correlation coefficient of two
 the chart shown in Figure 4.Figure 4.Figure 4.Figure 4.

cing (ρ) is given by the following

04・γ2 / (1+γ2)2 ]

m)

ct and reflected waves (m)

nt of reflected wave

 dB
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        Example:  Dumai link

             ⊿h = 10 m,  f = 7.5 GHz,  d = 49.5 km,  s = 0.42 m,

 D/Ur = 10 dB, γ = 0.316,   then ρ becomes 0.132.

   

(5)  Fading and circuit reliability

Circuit reliability, that is, interruption time (Pi) under the fading is

calculated by the following formula:

  
        Pi = k・PR・10-Fm/10 / A

  

    where k: a constant for yearly increment, “2” in usual

 PR: Occurrence probability of Rayleigh fading, but if effective

 attenuation for reflected wave (D/Ur) is less than 20dB,

 probability of equivalent Rayleigh fading (PRe) should be applied.

Fm: Fading margin

           Fm = Pr － Prni – C/Ntho

C/Ntho: Required C/Nthermal for keeping the BER 1-3.

  16.0 dB is allotted (See Figure 1.)

 A: S/D improvement factor, but to be applied to S/D link only.

(6) Judgment

Allowable interruption time (Pis) is specified in Clause 3.1. as 6 x 10-5.

Now, the estimated interruption time (Pi) should be smaller than the

allowable interruption time (Psi).

        Pi < Pis 　

In other words, even the fading occurs, that time’s C/N (C/Nth’) should still

be better than the required C/N (C/Ntho), i.e., following equation should be

kept.

 C/Nth’ - C/Ntho   0

    where C/Nth’ = Pr - Prni - Fms (dB)

       Fms: Required fading margin to keep the allowable interruption time.

 Fms = 10 log       (dB)

   
        
k・PR
Pis・A
Appendix 4-3-6
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4.  Design of VHF Coverage4.  Design of VHF Coverage4.  Design of VHF Coverage4.  Design of VHF Coverage
4.1.  Equipment Parameters and Calculation Results4.1.  Equipment Parameters and Calculation Results4.1.  Equipment Parameters and Calculation Results4.1.  Equipment Parameters and Calculation Results

Following equipment parameters are assumed for this calculation:

Dumai  Dumai  Dumai  Dumai                                                          SamarindaSamarindaSamarindaSamarinda                                            

Name of VHF station:Name of VHF station:Name of VHF station:Name of VHF station: [[[[Rupat (Pilot st.)]Rupat (Pilot st.)]Rupat (Pilot st.)]Rupat (Pilot st.)] [H[H[H[Hill 68]ill 68]ill 68]ill 68]

Transmitter output         25 w (Ship’s output)

Antenna gain at VHF st.            4.1 dB

Antenna gain at Ship       2.1 dB

Feeder loss at VHF st.            4.0 dB

Feeder loss at Ship       2.0 dB

Antenna height at station (h1)    97 m 130 m  (from S.L.)

   95 m  65 m  (from G.L.)

Antenna height at ship (h2)     4 m    4 m

From the calculation in later, following distances are expectable as the VHF

coverage area. These coverages drawn on maps are shown in Figure 5.1.Figure 5.1.Figure 5.1.Figure 5.1. and 5.2.5.2.5.2.5.2.

Dumai  Dumai  Dumai  Dumai                                                          SamarindaSamarindaSamarindaSamarinda                                            

Name of VHF station:Name of VHF station:Name of VHF station:Name of VHF station: [[[[Rupat (Pilot st.)]Rupat (Pilot st.)]Rupat (Pilot st.)]Rupat (Pilot st.)] [Hill 68][Hill 68][Hill 68][Hill 68]

Coverage, if ship’s h2 =  4 m,    52 km     62 km

             or   h2 = 10 m,    66 km              75 km

4.2.  Calculation of the VHF Coverage4.2.  Calculation of the VHF Coverage4.2.  Calculation of the VHF Coverage4.2.  Calculation of the VHF Coverage

(1)  Receiver’s threshold level and S/N at the Pth

Threshold level (Pth) is obtained by the following formula:

        Pth = 10 log 8 + 10 log Bw + 10 log NF - 144 (dBm)

  = -110.0 dBm

    where Bw: Bandwidth           16 kHz

  NF: Receiver noise figure  13 dB

And signal to noise ratio at the Pth level (S/Nth) is given by the following

formula:

        S/Nth = I + Cf = 10 log             + 10 log Cf (dB)

   

fdo2・Bw
fv2・fs
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    where I: Improvement factor

  Cf: Crest factor 8

  fdo: Frequency deviation (rms/CH) 5 kHz

 Bw: Bandwidth                     16 kHz

  fv: Base band frequency 3 kHz

   fs: Bandwidth of voice 3 kHz

   Accordingly the S/Nth = 21.0 dB

(2)  Required receiving level

S/N 30dB is required for this VHF system, then the minimum level required

by the receiver (Preq) should be;

        Preq = Pth + (30 – 21)

              = -110.0 + 9 = -101.0 dBm

(3)  Receiving level

Receiving signal level (Pr) is calculated by the following formula:

        Pr = Pt + Ga - Lf - Γo – Ap (dBm)

    where Pt: Transmitter output power 44.0 dBm (25 w)

           Ga: Antenna gain (Tx + Rx) 6.2 dB

 Lf: Feeder loss (Tx + Rx) 6.0 dB

                Γo: Free space loss (dB)

                      Γo = 10 log

                Ap: Additional lo

   

Ap is obtained by the monog

χ2 and B.     

    where B = 670 [f / (K・a

  χ0 = B・D     D

χ1 = B (2・K・a・

           χ2 = B (2・K・a・

             K (Coefficient of e

  

Following tables show the 

parameters:
4・π・d
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ss caused by the spherical earth (dB)

raph given in Figure 6.Figure 6.Figure 6.Figure 6. with the parameters χ0, χ1,

)2]1/3 = 1.95  [f(MHz) / K2]1/3

: Distance (or coverage area)

h1)
1/2 = B・3.57・(K) 1/2・(h1)

 1/2

h2)
1/2 = B・3.57・(K) 1/2・(h2)

 1/2

ffective earth radius in normal condition) = 1.333

calculation results of some cases varying the

λ
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Figure 7.Figure 7.Figure 7.Figure 7. shows the relation between distance versus receiving signal level

under the varying the antenna heights at VHF station (h1) and ship side (h2),

as the results of calculation.

h1 (m) = 97 h2 (m) = 4
D (km) d1 (km) = 40.6 d2 (km) = 8.2

B (χ0) (χ1) (χ2) G(χ0) F(χ1) F(χ2) ApApApAp ΓoΓoΓoΓo Ap+ΓoAp+ΓoAp+ΓoAp+Γo Pr
40 8.5529 342 347 71 -5 -14 -42 30.5 108.0 138.5 -94.7
50 8.5529 428 347 71 -2 -14 -42 33.5 109.9 143.4 -99.6
60 8.5529 513 347 71 3 -14 -42 38.5 111.5 150.0 -106.2
70 8.5529 599 347 71 6 -14 -42 41.5 112.9 154.4 -110.6

h1 (m) = 130 h2 (m) = 4
D (km) d1 (km) = 47.0 d2 (km) = 8.2

B (χ0) (χ1) (χ2) G(χ0) F(χ1) F(χ2) ApApApAp ΓoΓoΓoΓo Ap+ΓoAp+ΓoAp+ΓoAp+Γo Pr
40 8.5529 342 402 71 -5 -9 -42 25.5 108.0 133.5 -89.7
50 8.5529 428 402 71 -2 -9 -42 28.5 109.9 138.4 -94.6
60 8.5529 513 402 71 3 -9 -42 33.5 111.5 145.0 -101.2
70 8.5529 599 402 71 6 -9 -42 36.5 112.9 149.4 -105.6

h1 (m) = 97 h2 (m) = 10
D (km) d1 (km) = 40.6 d2 (km) = 13.0

B (χ0) (χ1) (χ2) G(χ0) F(χ1) F(χ2) ApApApAp ΓoΓoΓoΓo Ap+ΓoAp+ΓoAp+ΓoAp+Γo Pr
40 8.5529 342 347 111 -5 -14 -35 23.5 108.0 131.5 -87.7
50 8.5529 428 347 111 -2 -14 -35 26.5 109.9 136.4 -92.6
60 8.5529 513 347 111 3 -14 -35 31.5 111.5 143.0 -99.2
70 8.5529 599 347 111 6 -14 -35 34.5 112.9 147.4 -103.6
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Frequency band:  7.5 GHz (ITU-R Rec. 385-6)
Transmission capacity:  2 Mb/s x 2

Path Name

without SD with SD
Frequency F (MHz) 7500 7500
Path distance d (km) 49.5 49.5
Antenna height above sea level Tx side Hat (m) 102 102
Antenna height above sea level Rx side Har (m) 102 102
Free space loss Lo (dB) 143.8 143.8
Transmitter output power Pt (dBm) 30.0 30.0
Additional loss on the path Ladd (dB) 0.0 0.0
Antenna gain Tx side Gat (dBi) 43.0 37.0 31.5dBi by 2ft,  37.0dBi by 4ft
Antenna gain Rx side Gar (dBi) 43.0 37.0 40.5dBi by 6ft,  43.0dBi by 8ft

Feeder loss Tx side    115m Lft (dB) 6.9 6.9 0.06dB/m
Feeder loss Rx side    105m Lfr (dB) 6.3 6.3
Duplexer loss Tx side Lct (dB) 4.0 4.0
Duplexer loss Rx side Lcr (dB) 6.0 2.5
Equivalent bandwidth of receiver Bw (kHz) 2200 2200
Noise figure of receiver NF (dB) 4.0 4.0
Receiver input level Pr (dBm) -51.0 -59.5 Max：-43.9dBm

Thermal noise of receiver Prni (dBm) -106.6 -106.6
Required C/Nth for 10-3 C/Ntho (dB) 16.0 16.0
Fading margin Fm (dB) 39.5 31.0

Type of path N 3 3 1.mountain 2.plain 3.sea/river
Average ground level (0 m at sea) hm (m) 20 20
Average path height hav (m) 82 82
Propagation path coefficient Q 4.51E-08 4.51E-08
Occurrence probability of Rayleigh fading PR 8.19E-02 8.19E-02
Effective attenuation for reflected wave D/Ur (dB) 10 10
Occurrence probability of equivalent Rayleigh PRe 0.38 0.38
Correlation coefficient of antenna spacing ρ 0.132
SD improvement factor A 50

Required fading margin Fms (dB) 41.0 24.0
C/N under fading C/Nth' (dB) 14.5 23.0

Estimated Interruption time rate Pi 0.0000844 0.0000120
Allowable interruption time rate Pis

Margin (C/Nth' - C/Ntho) (dB) -1.48 7.01

Judgment Bad Passed

Dumai Rx   -   Rupat (Pilot Station) 

0.0000600

Table 1.1.    Path Performance Calculation Table for Dumai LinkTable 1.1.    Path Performance Calculation Table for Dumai LinkTable 1.1.    Path Performance Calculation Table for Dumai LinkTable 1.1.    Path Performance Calculation Table for Dumai Link
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Frequency band:  7.5 GHz (ITU-R Rec. 385-6)
Transmission capacity:  2 Mb/s x 2

Path Name

without SD with SD
Frequency F (MHz) 7500
Path distance d (km) 23.8
Antenna height above sea level Tx side Hat (m) 87
Antenna height above sea level Rx side Har (m) 135 GL at Hill 68 wil be 65m after cutting

Free space loss Lo (dB) 137.5
Transmitter output power Pt (dBm) 30.0
Additional loss on the path Ladd (dB) 0.0
Antenna gain Tx side Gat (dBi) 31.5 31.5dBi by 2ft,  37.0dBi by 4ft
Antenna gain Rx side Gar (dBi) 31.5 40.5dBi by 6ft,  43.0dBi by 8ft

Feeder loss Tx side    100m Lft (dB) 6.0 0.06dB/m
Feeder loss Rx side     75m Lfr (dB) 4.5
Duplexer loss Tx side Lct (dB) 4.0
Duplexer loss Rx side Lcr (dB) 6.0
Equivalent bandwidth of receiver Bw (kHz) 2200
Noise figure of receiver NF (dB) 4.0
Receiver input level Pr (dBm) -65.0 Max：-43.9dBm

Thermal noise of receiver Prni (dBm) -106.6
Required C/Nth for 10-3 C/Ntho (dB) 16.0
Fading margin Fm (dB) 25.6

Type of path N 1 1.mountain 2.plain 3.sea/river
Average ground level (0 m at sea) hm (m) 35
Average path height hav (m) 76
Propagation path coefficient Q 2.10E-09
Occurrence probability of Rayleigh fading PR 2.94E-04
Effective attenuation for reflected wave D/Ur (dB) 30
Occurrence probability of equivalent Rayleigh PRe

Correlation coefficient of antenna spacing ρ

SD improvement factor A

Required fading margin Fms (dB) 9.9
C/N under fading C/Nth' (dB) 31.7

Estimated Interruption time rate Pi 0.0000016
Allowable interruption time rate Pis 0.0000600
Margin (C/Nth' - C/Ntho) (dB) 15.70

Judgment Passed

Samarinda   -   Hill 68 

Table 1.2.    Path Performance Calculation Table for Samarinda LinkTable 1.2.    Path Performance Calculation Table for Samarinda LinkTable 1.2.    Path Performance Calculation Table for Samarinda LinkTable 1.2.    Path Performance Calculation Table for Samarinda Link
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(Proposed Plan)(Proposed Plan)(Proposed Plan)(Proposed Plan)
Comprehensive Maintenance FunctionComprehensive Maintenance FunctionComprehensive Maintenance FunctionComprehensive Maintenance Function

1. Purpose1. Purpose1. Purpose1. Purpose

The purpose is to establish practical and effective maintenance system with fully

prepared facilities, equipment, simulators, measuring equipment, spare parts, etc

and high-level technicians.

2. Supervisor of the Function2. Supervisor of the Function2. Supervisor of the Function2. Supervisor of the Function

NAVIGASI of DGSC

3. Place to be installed3. Place to be installed3. Place to be installed3. Place to be installed

  Tg. Priok, Jakarta

4. Major tasks4. Major tasks4. Major tasks4. Major tasks
① Management of budget for Maintenance

  ② Management of spare parts, measuring equipment, repairing tools

  ③ Management of inventory for facilities and equipment of all the stations

  ④ Repairing and guidance of technology and repairing

  ⑤ Management of trouble, repair and training record

  ⑥ Preparing of Maintenance manual

  ⑦ Other services concerning maintenance

5. Equipment to be provided5. Equipment to be provided5. Equipment to be provided5. Equipment to be provided
  ① Various types of equipment ( for 1st, 2nd, 3rd and 4th stations )

  ② Various types of measuring instruments

  ③ Various types of repair tools and testing equipment

  ④ Simulators for GMDSS etc

  ⑤ Spare parts and units

  ⑥ Inventory of facilities and equipment of all the station

  ⑦ Personal Computers (PC)

  ⑧ Log of repair

  ⑨ Maintenance manual

6. PC Network6. PC Network6. PC Network6. PC Network

  Form PC network between Function and 1st / 2nd stations, and utilize for;

  ① Report from 1st / 2nd station on trouble and repair

  ② Instruction from Function to 1st / 2nd station on repair
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  ③ Guidance and counseling of inspection and repair

  ④ Inventory of facilities and equipment

  ⑤ Storage management of spare parts

  ⑥ Repair record

  ⑦ Trouble statistics

  ⑧ Maintenance personals

        - Certificates, training record, etc,

  ⑨ And any other maintenance matters.

7. Basic flow of maintenance7. Basic flow of maintenance7. Basic flow of maintenance7. Basic flow of maintenance

  Basic flow for maintenance works by spare units is shown in the following Figure.Figure.Figure.Figure.

Basic Flow of Maintenance WorksBasic Flow of Maintenance WorksBasic Flow of Maintenance WorksBasic Flow of Maintenance Works

                                                                                                           

      Coast Stations                    Maintenance Function      Coast Stations                    Maintenance Function      Coast Stations                    Maintenance Function      Coast Stations                    Maintenance Function

            Trouble

                                                                 

    Locate defective unit

    Replace with spare unit

  

    Send defective unit              Receive defective unit     Trouble shooting

                                                                            

                                      

Receive and keep spare            Send  spare  unit           Repair

                                                         Keep in storage
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SOLAS Convention, Chapter SOLAS Convention, Chapter SOLAS Convention, Chapter SOLAS Convention, Chapter ⅣⅣⅣⅣ: : : : Radiocommunications, Part B:Radiocommunications, Part B:Radiocommunications, Part B:Radiocommunications, Part B:

Undertaking by Contracting GovernmentsUndertaking by Contracting GovernmentsUndertaking by Contracting GovernmentsUndertaking by Contracting Governments



SOLAS

SOLAS ConventionSOLAS ConventionSOLAS ConventionSOLAS Convention

Chapter Chapter Chapter Chapter ⅣⅣⅣⅣ :  :  :  : RadiocommunicationsRadiocommunicationsRadiocommunicationsRadiocommunications

Part Part Part Part B : Undertaking by Contracting GovernmentsB : Undertaking by Contracting GovernmentsB : Undertaking by Contracting GovernmentsB : Undertaking by Contracting Governments

Regulation Regulation Regulation Regulation 5 : Provision of 5 : Provision of 5 : Provision of 5 : Provision of radiocommunication servicesradiocommunication servicesradiocommunication servicesradiocommunication services

1111 Each Contracting Government undertakes to make available, as it deems

practical and necessary either individually or in co-operation with other

Contracting Governments, appropriate shore-based facilities for space and

terrestrial radiocommunication services having due regard to the

recommendations of the Organization. These services are;

.1.1.1.1 a radiocommunication service utilizing geostationary satellites in the

Maritime Mobile-Satellite Service;

.2.2.2.2 a radiocommunication service utilizing polar orbiting satellites in the mobile-

satellite service;

.3 .3 .3 .3  the maritime mobile service in the bands between 156 MHz and 174 MHz,

.4.4.4.4  the maritime mobile service in the bands between 4,000 kHz and 27,500

kHz; and

.5 .5 .5 .5 the maritime mobile service in the bands between 415 kHz and 535 kHz and

between 1,605 kHz and 4,000 kHz.

2222  Each Contracting Government undertakes to provide the Organization with

pertinent information concerning the shore-based facilities in the maritime

mobile service, mobile satellite service and Maritime Mobile-Satellite Service,

established for sea areas which it has designated off its coasts.
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IMO Resolution A.801 (19): Provision of Radio Services forIMO Resolution A.801 (19): Provision of Radio Services forIMO Resolution A.801 (19): Provision of Radio Services forIMO Resolution A.801 (19): Provision of Radio Services for

The Global Maritime Distress and Safety SystemThe Global Maritime Distress and Safety SystemThe Global Maritime Distress and Safety SystemThe Global Maritime Distress and Safety System
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IMO GMDSS HandbookIMO GMDSS HandbookIMO GMDSS HandbookIMO GMDSS Handbook
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