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Beginning

Radio was first used to save life at sea in March 1899 when it was used by a lightship to report
that the steamer “Elbe” had ran aground. It was also in 1899 that the first ship was fitted with radio.
Since that time radio communications have proved to be of paramount importance to safety at sea.

In 1912, some three months after the passenger ship “Titanic™ disaster with the loss of 1507
lives, an international radio conference, met in London to review and amend the 1906 International
Radiotelegraph Convention which prescribed the distress and calling frequencies, classes of ship
service (watchkeeping), ships radio equipment, requirements for certification of operators for ship
stations. Later in January 1914, also in London, an international maritime Conference adopted the
first International Convention for the Safety of Life at Sea (SOLAS), which required certain ships to
carry an MF radiotelegraph installation.
The Existing Distress System before 1999

The subsequent 1929, 1948, 1960 and 1974 SOLAS Conventions all required passenger ships
and cargo ships of 1600 tons gross tonnage and upwards to carry a radiotelegraph station. It was not
until 1948 that requirements for MF radiotelephone stations were included in the Convention and

then only for ships of between 300 and 1600 tons gross tonnage not fitted with an MF
1 &



radiotelegraph station. Limited requirements for a VHF radiotelephone station for safety of
navigation were included in SOLAS in 1974 but it was not until 1981 that requirements for all
SOLAS ships to be capable of communicating with each other by VHF and MF radiotelephone was
achieved.

Subsequent World Administrative Radio Conferences (WARC) convened by the International
Telecommunication Union (ITU) provided the radiotelephone distress call, radiotelephone distress
and calling frequencies and reduced the distress bands as radio technology and equipment
improved.

Until 1960, when IMO came into being, the ITU was solely responsible for all aspects of
maritime radiocommunications, including distress and safety radiocommunications. The 1960s saw
great changes and improvements in radiocommunications systems e.g. satellite communications,
selective calling, direct-printing telegraphy etc. Both ITU and IMO recognized the advantages of
these systems for improving all maritime radiocommunications.

The Morse radiotelegraphy and radiotelephone system, with a required MF communication
range of 100-150 nautical miles, provided a distress system based on alerting, if time permitted,
ships in the vicinity of the distress and coast stations within range. The system therefore did not
cover ships which suddenly sank or ships in distress which were too far away from those who could
assist. Furthermore the transmitting ratio of the Morse Code is much slower than the modern
communication technology used by satellite.

Improvement of Maritime Radiocommunications

In February 1966 IMO decided to study the operational requirements for a maritime satellite
communication system and in 1967 the ITU WARC invited IMO to continue this work.

In the early 1970s, IMO in close co-operation with ITU’s International Radio Consultative
Committee (CCIR), started active preparations for the establishment of a maritime satellite
communication system to serve the maritime community; CCIR preparing the technical bases of the
system and MO the operational requirements, a cost benefit analysis and a draft Convention, which
was adopted in 1977 and resulted in the establishment of the Inmarsat Organization in 1979. The
work of Inmarsat the subject of another lecture, however, attached at Annex, is an address by Mr.
C.P. Srivastava the previous Secretary-General of IMO to the 1989 Inmarsat International
Conference, on the creation of Inmarsat and co-operation in developing the GMDSS which should
be of interest.

In 1973 IMO adopted resolution A.273(VI), a policy document on development of the maritime
distress system which outlined the steps that should be taken to gradually improve the existing
system and ultimately achieve what was then the distant future system and is now known as the
Global Maritime Distress and Safety System (GMDSS).

IMO also sought to improve search and rescue (SAR) world-wide for those in distress at sea
and, concurrent with the development of the Inmarsat Convention, prepared the SAR Convention
which was adopted in 1979. SAR under the Convention is based upon co-ordination of all SAR

operations, wherever they occur in the world, by responsible authorities ashore (rescue
LV



co-ordination centres (RCCs)). As MF and VHF communications have limited range, in order to
enable RCCs to meet their responsibilities under the SAR Convention, ships operating outside MF
- range needed a long range HF or satellite communication capability.

The advent of Inmarsat enabled the development of the GMDSS through a carefully considered
integration of satellite and modem terrestrial radiocommunication techniques and procedures.
Development of the GMDSS required very close co-operation between ITU and IMO, IMO
developing the operational requirements and equipment performance standards and CCIR
recommending the equipment technical specifications and procedures for its use, the ITU 1983
WARC adopting necessary provisions in the Radio Regulations to test the system and prove the
various equipment to be used, the ITU WARC-MOB 87 adopting the necessary amendments to the
Radio Regulations to introduce the GMDSS and IMO adopting in 1988 amendments to the SOLAS
Convention, to implement the GMDSS on ships.

In the late 1970s several countries, particularly the United States and the former USSR, began
experiments with satellites which resulted in the COSPAS-SARSAT system being established well
before implementation of the GMDSS. Since that time the system has provided a significant
contribution to SAR operation and assisted in saving hundreds of lives.

In the later 1970s IMO in co-operation with IHO, established the world-wide navigation
warning service (WWNWS) for the co-ordination and broadcast of navigational warnings to ships.
Since 1929 Contracting Governments to the SOLAS Convention have undertaken to broadcast
meteorological warnings and forecasts to ships and to make arrangements for the reception of
danger wamings and meteorological reports, co-ordinated by WMO through its world weather
watch (WWW), from ships. These matters together with broadcasts of SAR and other urgent
information provide the maritime safety information (MSI) element of the GMDSS.

The GMDSS had been fully implemented by first, February, 1999 and the Morse
radiotelegraphy was out of service gradually afier the implementation of GMDSS.

New Words 4515

steamer ['stiima] n. AR, ZRISHLAG paramount ['paeramaunt] adj. 5T
subsequent ['sAbsikwent] adj. B/E radiotelegraph ['reidiau'teligra:f] n. JTLZE AL
convene [kan'vi:n] ve. HE solely ['sau(l)li] adv. XV

morse [Mo:s] n. BLIRET radiotelephone ['reidiau'telifoun] n JE4ZEHLiE
furthermore [f3:09'mo:(r)] ady. T H. implementation [,implimen'teifon] n. SZHi
concurrent (kan'karant] adj. —ZH advent [‘sedvent] n. i



Useful Phrases and Abbreviations SR ENES

The Global Maritime Distress and Safety System 23k FEK LS RS

International Radiotelegraph Convention [ FrICEEHR AL

The International Convention for the Safety of Life at Sea (SOLAS) HErig B 244y
The International Telecommunication Union (ITU) EBre1{5EEH

World Administrative Radio Conferences (WARC) tH LB ATHUAS (EHFRHEEBE T HHLED
MF (Medium Frequency) 4

[HO (International Hydrographic Office) [ Fr/KiEHIEZHL

In close cooperation with 5=+~ F ] &4k

Exercise: Fast-Reading Comprehension HER[F)SE)| |45k

Morse Code designed by Samuel Morse was encoded system based on combination of points
and/or dashes. Morse Code had been used at sea before implementation of the GMDSS. Compared
with GMDSS system the Morse Code system has its disadvantages. For example, the transmitting
ratios are very slow: A professional Morse Code Operator can only send at 140 letters per minute.
Suppose every 5 letters compose of one word. Every minute a professional Morse Code Operator
can only send 28 words a minute. It is very slower than a slow natural language speaker. The Morse
Code Communications require special skills. Normally a Morse Code Operator requires special
training to be professional, so there is only one or two crewmembers on board can operate the
Morse Code. Suppose the Morse Code Operator was missing in a marine disaster, no one can send
the distress message. The communication quality is worse: In Morse Code communication the
interference is common, therefore successful communication in Morse Code is not 100% guarantee.
The style of communication is very clumsy: For instance, I must send the following message if 1
want to call Tianjin Radio Station (Suppose my ship’s call sign is BOBT). XSV XSV DE BOBT
BOBT MSG K. The Morse Code Operator needs to be trained in order to understand the special
Morse Code language. At the same time, the satellite techniques had improved since 1960s. Satellite
communications used for maritime purposes were offered with technical support. Communication
experts structured a new system which embodied the sore of distress communication. They hope
that a three dimensions SAR system is required for distressed vessels. They called the system the
future system before 1980s. They created different communication conventions, organize different
organizations, urges communication equipment manufacturers to create the modem equipment.
Finally, the GMDSS system was fully implemented in 1999,

1. Who invented the Morse Code?

A. Nobody knows who invented. B. Morse Code invented it.

C. Samuel Morse invented it. D. Communication experts invented.
2. Why was the Morse Code out-of-date?

4 %



A. The Morse Code was very easy for use. B. The Morse Code has many disadvantages.
C. New equipment was put into use. D. The system was very expensive.
3. Why was the GMDSS called as “future system’?
A. They didn’t know when the system will be used.
B. They didn’t know what will happen in the future.
C. The future work will be done for the system.
D. They created the system for implementation in the future.
4. Which transmission speed is slowest?
A. Daily voice communication in fluent English B. Morse Code Transmission

C. Voice communication via satellite D. GMDSS radio communication

5. What is the best title of this passage?
A. Introduction of the Morse Code B. Introduction of the Satellite Communication
C. Brief History of Radio Communication D. Why We Need Satellite Communication

F-T BXaYS

Separation of the Sea Areas
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A3 X ZAMHEX, HEFMEKX.

The basic concept of GMDSS is SAR as well as shipping in the immediate vicinity of the ship
in distress as well as aircraft unit to be alerted, and therefore the ships as well as aircraft can attend
the SAR operation with minimum delay.

Ships are required to be carried out the GMDSS equipment according to their voyage areas. In
a general rule, ships navigating in ocean-going routes must be fitted with more GMDSS equipment.
In turn, ships navigating in offshore waters may be required to be fitted with less GMDSS
equipment. Therefore, the navigable waters are divided into different areas, namely sea area Al, A2,
A3, and A4.

Sea Area Al is a sea area within the coverage area of at least one shore-based VHF stations.
For example, the Maritime Safety Administration (MSA) Dalian Bureau establishes a VHF centre
within Dalian Port Area, so the navigable waters within the radius of 15 n miles are called sea area
Al. We use a communication term “line-of-sight communication”.

Sea Area A2 is a sea area within the coverage area of at least one shore-based MF stations. For
example, the MSA Tianjin establishes a MF centre for surveillance, so the navigable waters within
the radius of 100 n miles are called sea area A2. A sea area A2 excludes sea area Al in the same

arca.
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Sea Area A3 is a sea area within the coverage area of at least one geostationary satellite
communication. Normally, it is within the 70 degrees North and 70 degrees South. Area A3
excludes the sea area Al and A2 in the coverage area. These areas are hugely wide, including China
coastal waters, etc.

Sea Area A4 is the sea area except for sea area Al, A2, A3. Those areas are polar areas. In
addition, most areas are the north polar area (The Arctic Sea), since the south polar area is mostly
land.

Therefore, we can use a formula to express the surface of the earth in concept of the sea areas.

Surface of the earth = lands + sea area Al + sea area A2+ sea area A3 + sea area A4.

The significance of the division is to provide the confirmation of receiving a distress alert in
any navigable waters, and there is no a blind sector for distress alerting.

The basic equipment requirements vary according to ships’ navigating in different sea areas.
SOLAS ships refer to the ships with at least 300 gross tonnage and non-SOLAS ships refer to the
ships with less than 300 gross tonnage. Normally, our training programs focus on SOLAS ships and
we are required to familiarize the communication requirements for SOLAS ships. The following
table shows the equipment requirements for SOLAS ships.

A3 A3
Equipment Al A2 Inmarsat HF A4
Solution Solution
VHF with DSC X X X X X
DSC watch receiver channel 70 X X X e X
MF telephony with MF DSC X X
DSC watch receiver 2,187.5 kHz X X
Inmarsat SES with EGC receiver X
MEF/HF telephony with DSC and telex X X
DSC watch receiver MF/HF X X
Duplicated VHF with DSC X X X
Duplicated Inmarsat SES X
Duplicated MF/HF telephony with DSC and X
telex
NAVTEX receiver 518 kHz X X X X X
Float-free satellite EPIRB X X X X 4 sets
SART Xor2 Xor2 X or 2 sets X or 2 sets Xor2
scts sets sets
Handheld GMDSS VHF transceiver Xor3 Xor3 Xor3 X or3 X or 3
sets sets sets sets sets
For passenger ships the following has applied since First of July 1997
“Distress panel” (SOLAS CH.IV/6.4 and X X X X X
6.6)
Automatic updating of position to all X X X X X
relevant radiocommunication equipment
(SOLAS CH.IV/6.5)
Two-way-on-scene radiocommunication on X X X X X
121.5 or 123.1 MHz from the navigating
bridge (SOLAS Ch.IV/IV 7.5)
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Cargo ships of 500 gt and upwards and passenger ships: 2 sets.
Cargo ships of 500 gt and upwards and passenger ships: 3 sets.

New Words 415

shipping [ [ipin] n. AATHHAMEFR aircraft ['eakra:ft] n FIE 8% CRATYEFR)
offshore ['0(:)f[0:] adj. TR water ['wo:te] n. 7Kl

bureau [bjua'rau, 'bjusrau] n. 5 surveillance [sa:'veilans] n. W7

duplicated ['dju:plikeitit] adj. W&, SE#IH  handheld [haendheld] adj. (F3 1

upwards ['Apwadz] adv. U4 3 exclude [iks'klu:d] w. B&4h

formula [‘fo:mjule] n. /A F geostationary [.d3i(:)eu’'steif enari] adj. 5% 11
set [set]n. (B&iF) & familarize [fe'miljoraiz] ve. #4%&

Useful Phrases and Abbreviations SSRGS

SeaAreaAl Al #[X (VHF DSC &i[X)
SeaArea A2 A2 X (MF DSC &E#%[X)
Sea Area A3 A3 X (Inmarsat %X )
Sea Area A4 A4 iIX (HF DSC &% X)
Maritime Safety Administration ¥ )5
polar area X

The Arctic Sea dtokiE

SOLAS ships 3% SOLAS AZ2 5 IR AH
passenger ships 28 ($83% 12 ALL L)
gross tonnage =i

Exercise: Fast-Reading Comprehension X554 Fast Reading Training

The basic concept of the GMDSS is that search and rescue authorities ashore, as well as
shipping in the immediate vicinity of the ship in distress, will be rapidly alerted to a distress incident
so they can assist in a co-ordinated search and rescue operation with the minimum delay.

The system will also provide for urgency and safety communications and the dissemination of
maritime safety information (MSI), including navigational and meteorological warnings. In other
words, every ship will be able, irrespective of the area in which it operates, to perform those
communication functions considered essential for the safety of the ship itself and of other ships
operating in the same area. Although satellite will play an important part in the GMDSS, they will
not completely replace existing terrestrial radio. The GMDSS combines various subsystem into one

overall system and the oceans are divided into four areas:
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Area Al—within range of shore-based VHF coast stations (20—30 miles);

Area A2—within range of shore-based MF coast stations (excluding A1 areas), (in the order of
100 miles);

Area A3—within the coverage area of geostationary maritime communication satellites
(excluding A1 and A2 areas), (approximately between 70° N and 70° S); and

Area A4—the remaining sea areas outside area A1, A2 and A3. The most important of these is
the sea around the North Pole (the area around the South Pole is mostly land). Geostationary
satellites, which are positioned above the equator, cannot reach this far.

In all areas of operation the continuous availability of alerting should be provided.

Equipment requirements vary according to the area (or areas) in which the ship operates.
Coastal vessels, for example, will only have to carry minimal equipment if they do not operate
beyond the range of shore-based VHF radio stations. Ships which go further from land will have to
carry MF equipment as well as VHF. Ships which operate beyond MF range will have to carry HF
or Inmarsat equipment in addition to VHF and MF. Ships which operate in area A4 will have to
carry HF, MF and VHF equipment.

I. The passage could be described by the title .
A.GMDSS technical requirements B. Basic concept of the GMDSS
C.Operation of GMDSS D. SAR plan
2. According to the passage, the distress alerts could be sent to
A.any mobile units at any a system
B. co-ordinated centre for all hazard waters
C. both SAR authorities and the ships near the distress vessel
D. coast stations which participate in the SAR operations
3. The SAR operation could be co-ordinated and assistance rendered
A.in slow minimum delay B. without minimum delay
C. with no response D. with minimum delay
4. The maritime safety information contains
A distress message B. urgency message
C. distress alert D. navigational and meteorological warnings

5.According to the passage, both the satellite communications and terrestrial communications will

A. not be used in the GMDSS B. be used only for general communications
C.be replaced by Morse D. be used in the GMDSS
6.The sea area A3 will be within the coverage of
A. Inmarsat satellites B. HF radio communication station
C. MF radio communication station D. VHF radio communication station

7.The radio equipment to be carried on board GMDSS ship depends upon .
A the tonnage of the ship B. the type of the ship

C. the sea area in which the ship operates D. the horse power of the ship
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8.The ship sailing in area A4 has to be provided with the equipment.
A MF/HF/VHF B. MF/HF C. MF/VHF D. VHF/MF/Inmarsat
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Introduction to Sub-systems of the GMDSS
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The GMDSS is composed of several sub-systems which are coordinated through RCCs to
provide all the required functions needed safety at sea. The main sub-systems can be grouped as
follows.

(1) DSC System

This is an automatic calling system which makes the initial contact between two stations,
groups of stations or stations in a selected area. The caller composes a short message which is
transmitted directly to the receiving station(s). Dedicated radio freqﬁencies have been allocated for
this purpose in the VHF, MF and HF bands for short, medium and long ranges respectively.

When a call is received an alarm is sounded, in rather a similar way as an SMS message is
received by mobile telephones. The received information is displayed on a small screen, often
abbreviated in a way which needs to be interpreted. Among other things it indicates the purpose of
the call and may direct the operator to a radiotelephone of radiotelex channel for subsequent
communications.

If the caller is in distress, the ship’s position and nature of distress are included in the DSC
message. For distress and urgency alerts, the alarm sounds continuously until the received
information has been read by the operator. DSC Distress alerts received by shore stations are
automatically and immediately routed to the nearest RCC.

(2) The Satellite Communication System

Inmarsat is the only provider of GMDSS maritime communication services by satellite, but
other providers may offer such services in the future, subject to authorization by IMO.

Inmarsat is a commercial enterprise and is currently the only provider of GMDSS maritime
communications. Inmarsat also offer a full range of general communication and network solutions.
Geographical coverage is between 76 degrees North and 76 degrees South.

(3) The MSI System

MSI includes navigational and meteorological warnings, meteorological forecasts, and other
urgent or safety-related messages of importance to all vessels at sea and may also include electronic
chart correction data. Broadcasts are MF telex (known as NAVTEX) for local MSI, and by
Inmarsat-C or HF telex for long-range MSI (i.e., Navarea warnings, etc.). Some countries have
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elected not to establish NAVTEX services, in which case local warnings are broadcast using
Inmarsat-C or HF telex (Argentina, Australia, Brazil, Indonesia and USA).
(4) EPIRB System

EPIRB alerting via satellite is carried out through the COSPAS-SARSAT network. The
COSPAS-SARSAT network provides full global coverage via a series of satellites in polar orbits,
supplemented by an additional series in geostationary orbit. The polar orbiting satellite can
determine the EPIRB’s position by the Doppler method; this does not require a position input at the
EPIRB but it might take a few hours to accurately determine the location.

The geostationary satellites relay the EPIRB signal to earth with no delay, but are unable to
determine position by Doppler method; however, they will relay the position if the EPIRB is a
model which incorporates a GPS or manually entered position.

There is another type of EPIRB used only by Sea Area Al vessels. This is not part of the
satellite EPIRB system. It is a portable transmitter which sends a DSC Distress Alert on VHF and
follows up with a SART signal. It is the SART signal which provides the Electronic Position
Indication. The DSC Distress Alert indicates EPIRB emission instead of specifying the nature of
distress. Ships receiving this type of DSC Distress Alert should take extra care to search for a SART
on their 3cm radar equipment.

EPIRBs: False alerts and guard receiver

An EPIRB should be mounted in an exposed location, so that it may float free of obstruction if
a vessel sinks. EPIRBs are not normally visible from the bridge, if an EPIRB is dislodged, or falls
into the sea, it may transmit its distress message without those on board being aware that it has done
so. Under some circumstances this can also occur when the EPIRB is removed for routine
maintenance checks and battery replacement.

The false activation of a 406 MHz EPIRB which is not immediately detected onboard, will
result in RCCs attempting to contact the ship. If contact is not established very quickly, full SAR
procedures can often be initiated. This can place a heavy burden on people in SAR organizations,
including volunteers. Moreover, there is a chance that a false distress alert will coincide with an
actual distress situation, resulting in SAR resources being delayed in responding to a real distress. It
can result in ships being diverted, and may involve helicopters or long distance flights by
fixed-wing aircraft if the position indicated is in mid-ocean.

A device has been developed which can detect when an EPIRB has been activated. The
Stanguard EPIRB Guard Receiver is designed to be fitted to a bulkhead in the wheelhouse. If an
EPIRB signal is detected, it checks the transmission to see whether the EPIRB belongs to its own
ship, or to another ship in the immediate vicinity. It then gives an audible alarm, and, at the same
time, a visual indication as to whether the EPIRB signal is own ship or other ship.

If the indication is own ship the appropriate RCC must be informed immediately of a false alert
before unnecessary SAR procedures are commenced.

If the indication is “other ship” then the officer of the watch knows that another vessel’s EPIRB

bas has activated and he can prepare to take appropriate action.
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