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September 23, 2002
Dear Friends,

On behalf of the officers and directors of the International Association of Maritime
Universities, I am pleased to welcome all delegates and guests to Rockport, Maine,
for this Third General Assembly.

In addition, the faculty, staff, and students of Maine Maritime Academy join me in
extending a warm greeting to our counterparts from North America, Europe, Asia,
Africa, and Australia. We are delighted to have you here, and we hope that you will
avail yourselves of the opportunity to visit our campus in nearby Castine, to
investigate the Academy’s facilities and programs.

It appears that we will have the largest attendance which IAMU has yet experienced,
including several new members. The Association is honored by your presence, and
we hope that your involvement in our endeavors will prove to be rewarding in every
sense.

The quality of maritime education and training is our mutual concern and
responsibility. Surely, the papers to be presented at this Assembly, covering a wide
range of topics, will aid us in meeting the global challenges of today and tomorrow.
Moreover, I am confident that they will contribute to the advancement of
transportation standards throughout the world.

Again, a warm welcome to the lovely and historic coast of New England.

Sincerely yours,

Vot 1.

Leonard H. Tyler
President



“Work together for maritime universities in the future

It is a great pleasure to celebrate with you the 3" General Assembly of IAMU in
2002.

We held the Inaugural General Assembly of IAMU at Istanbul Technical University
in Turkey in July 2000 and the Second one in Kobe, Japan. In the meantime, we have
seen an increase in membership from 28 universities at its establishment to 33 today.
And more universities are eager to join IAMU. That shows the fact that growing
numbers of people in the world appreciate our activities and agree with IAMU idea
“Work together and think about the future in maritime universities”.

Humans have utilized the ocean and benefited from its vast resources for our life.
However, we now have to give precedence to the protection of the ocean environment
in our activities. That has become a human responsibility. Therefore, not only the
technology with which we utilize and protect the ocean, but also the social systems
and measures are indispensable for us. Under such circumstances, maritime
universities have to assume responsibility for education and research development in
order to meet that social demand.

The maritime society has been developing beyond national boundaries as the
continents are linked by the oceans. IAMU is a global network in maritime
universities and its activities are important for maritime education and research for
the next generation.

Maine Maritime Academy is going to host the 3" General Assembly. On behalf of all
the member universities, I would like to express my sincere appreciation to President
Leonard H. Tyler and the organizers who have provided great support for this
assembly.

I am looking forward to the discussions at this event and to proposing concrete plans
for the future in the maritime world. And I wish this assembly all success.

Professor Dr. Kiyoshi Hara
Chair of IAMU



Mission of the International Association of Maritime Universities

The International Association of Maritime Universities (IAMU) was formed in 1999
and grew rapidly until it now it includes 33 member universities from around the
world with 5 other applicants under consideration. Its major sponsor is the Nippon
Foundation. The objectives of the organization include:

°

Fostering a common vision among IAMU member universities with a focus
on excellence in maritime education and training, as well as maritime safety
management

Providing unique opportunities to discuss crucial maritime education and
training issues from a scientific and academic perspective

Establishing an effective system to promote safety management within the
maritime industry based on a scientific and academic approach

Establishing an appropriate globally recognized system for passing down
maritime knowledge and skills to future generations

The IAMU goals consist of a scientific and academic focus on:

A new comprehensive and objective maritime education system
A maritime safety management system under the framework of an
international maritime society

Uniformity in undergraduate curricula and international competency
certification systems



International Association of Maritime Universities Membership

Member Universities

Arab Academy for Science, Technology and Maritime Support
Australian Maritime College

Admiral Makarov State Maritime Academy

The California Maritime Academy

Constanta Maritime University

Dalian Maritime University

Dokuz Eylul University, School of Maritime Business and Management
The Marseilles Merchant Marine Academy (E.N.M.M.)

Faculty of Nautical Studies, Polytechnical University of Catalonia
Far Eastern State Technical Fisheries University (Dalrybutuz)
Fisheries and Marine Institute of Memorial University of Newfoundland
Gdynia Maritime Academy

Istanbul Technical University, Maritime Faculty

Korea Maritime University

Kobe University of Mercantile Marine

Kyiv State Maritime University

Liverpool John Moores University

Maine Maritime Academy

Massachusetts Maritime Academy

Mokpo National Maritime University

National Taiwan Ocean University

Nicola Y. Vaptsarov Naval Academy

The Nippon Foundation (Major Sponsor)

Odessa State Maritime Academy

Rijeka College of Maritime Studies

Satakunta Polytechnic Sector for Technology and Maritime Management
Shanghai Maritime University

State University of New York Maritime College

Szczecin Maritime University

Tokyo University of Mercantile Marine

University of Cantabria

University of Plymouth

U.S. Merchant Marine Academy

World Maritime University

Candidate Universities

Bremen University of Applied Science Faculty of Maritime Studies

Estonian Maritime Academy

Latvian Maritime Academy

University of Portsmouth, Faculty of the Environment, School of Environmental
Design & Management
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The Nippon Faurtciatmn

The Nippon Zaidan Building
1-2-2 Akasaka
Minato-ku Tokyo 107-8404, Japan

The Nippon Foundation was founded in 1962 as the Japan Shipbuilding Industry
Foundation, a private, nonprofit organization to promote shipping and shipbuilding
and to prevent marine hazards. The foundation was established by legislation that set
aside 3.3 percent of the revenues from the motorboat racing industry to be used for
philanthropic purposes. Those funds have created the largest philanthropic
organization in the world, one which supports projects in Japan and overseas. The
Nippon Foundation funds four types of activities: social welfare and public health,
volunteer support, maritime shipping and development, and overseas assistance.
Under this last category, since 1971 it has disbursed more than $1 billion for projects
in more than one hundred countries.

The Nippon Foundation is a grant-making organization and does not run projects
itself. Finding good partners and creating working partnerships are the secrets to
success. To build those partnerships, it works with individuals, both for-profit and
nonprofit organizations, governments, and international organizations. The Nippon
Foundation believes in empowering communities so they can take charge of their
futures. Its main concern is teaming up with the most knowledgeable and motivated
partners and helping them do what they can do best.

Overseas Activities: The Foundation’s overseas support covers a wide range of areas,
including welfare, human resources development, academic and physical education,
health care, population, agricultural and rural development, human rights,
environment, hunger relief, refugee aid, and international understanding. All
proposals in these areas are welcome, but those aimed at covering operational costs,
debt repayment, physical infrastructure development, or the promotion of
commercial, religious or political purposes, will receive low priority in the
Foundation’s funding decisions.

Some of the Foundation’s current major projects are:

o Agricultural development in Africa to foster self-sufficiency in staple food
production (since 1986);

o Establishing fellowship funds at major universities around the world that
support post-graduate studies;
Leprosy control, in collaboration with WHO (since 1975);
Promotion of primary health care in developing countries, in collaboration
with UNICEF and local government (since 1992).
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FOUNDED 1862 Ml ! ; = =

As one of the world's leading ship classification societies, ABS (American Bureau of Shipping)
sets safety standards for the marine and offshore industry. From the ABS World Headquarters
in Houston, Texas, ABS delivers an increasingly broad range of services to clients worldwide
through a network of local offices in more than 60 countries.

Safety, quality, and the environment are the three standards defining the activities of ABS.

Setting safety standards is achieved through the establishment and application of technical
standards, known as Rules, for the design, construction and operational maintenance of ships
and other marine structures. Classification is a process that certifies adherence to these Rules.
A classed ship or other type of marine structure can be considered to possess the structural and
mechanical integrity required for its intended service.

The ABS daily challenge is to satisfy the multiple interests of the public, of industry and of our
clients. But the obligations of ABS are to an even wider range of interests including seafarers,
ship owners, shipbuilders, underwriters, charterers and both Flag State and Port State
administrations. Each of these relies on the impartial application of ABS expertise. The core
competencies of the worldwide network of ABS professionals lies in the fields of surveying,
auditing, and engineering. Its technical staff offers a spectrum of skills from marine to nuclear,
from hydrodynamics to ergonomics. ABS marine surveyors bring experience and professional
judgment to their task of assessing the fitness of a vessel or structure for its intended purpose
throughout its life, from drawing board to scrap yard.

The ABS field staff is supported by a world-class Technology Department that has served as a
strong visionary force in the marine industry. One of the technological hallmarks of ABS is its
innovative dynamic-based ship design technology, SafeHull. The application of SafeHull
helps in the design and building of stronger and safer ships. Along with continuing
developments to SafeHull, ABS is at the forefront of marine technology in Rule Development,
Research, Risk & Reliability, Safety Assessment & Human Factors, Offshore Technology and
Marine Engineering Systems. ABS is renowned for its technological innovation and
professional judgement that has allowed the organization to deliver unparalleled service to the
marine industry for almost 140 years.
You can learn more about ABS by going to its website at http://www.eagle.org
Address:
ABS World Headquarters
16855 Northchase Drive
Houston, TX 77060 USA
Tel: 1-281-877-5800
Fax: 1-281-877-5803
Contact: Bruce Levine, Vice President, Human Resources

blevine @eagle.org or (281) 877-6560



'KONGSBERG

KONGSBERG MARITIME SHIP SYSTEMS

Kongsberg Maritime Ship Systems Inc.
70 Essex Street

P.O.Box 180

West Mystic, CT, 06388 USA

Tel: 860-536-1254

www.kmss.no

Kongsberg Maritime Ship Systems, (KMSS) is the leader in the development and
manufacture of the industry's most advanced maritime simulators. Its training
technologies include shiphandling, cargo handling, engine room and communications
simulators. Rather than simply supplying simulator hardware and software, KMSS
provides “Total Training” solutions that are tailored to each customer’s specific
demands. ’

KMSS simulation products go beyond the traditional full-mission simulation system.
Most recently KMSS has embarked on internet based E-Learning solutions creating
new maritime training opportunities.
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Sodexho is the leading provider of food and facilities management in the U.S. and
Canada. Sodexho offers innovative outsourcing solutions in food service,
housekeeping, grounds keeping, plant operations and maintenance, asset and
materials management, and laundry services to corporations, healthcare and long-
term care facilities, retirement centers, schools, college campuses, military, and
remote sites. Headquartered in Gaithersburg, Maryland, the company has 130,000
employees at more than 6,000 locations across North America. Sodexho is a proud
endorser of the Global Sullivan Principles for Corporate Responsibility. Learn more
about these principles at www.globalsullivanprinsibility.org.

Sodexho

Maine Maritime Academy

Box C-3, Pleasant Street

Castine, ME 04420

Tel: 207-326-2460 Fax: 207-326-2474
www.sodexhoUSA.com




Tidewater Marine, L.L.C

Tidewater Marine, L.L.C. is the world’s largest owner/operator of vessels serving the
worldwide offshore oil and gas industry. Supported by offices on six continents,
Tidewater‘s fleet of over 550 vessels, have served our clients in a safe and
professional manner in over forty countries for nearly 50 years. Tidewater’s team of
more than 7000 highly trained professional mariners operate the vessels that support
every phase of offshore oil and gas exploration, development and production,
including: towing and anchor-handling of drilling rigs and equipment; transporting
supplies and personnel necessary to sustain drilling, research, workover and
production activities, providing a variety of specialized services including pipe
laying, cable laying, pollution and fire control and three-dimensional seismic work.

As pioneers in offshore marine services, Tidewater is constantly evolving in concert
with the energy exploration and production industry, assuring its position as the
undisputed global workboat leader. With a dedicated and experienced world-wide
team, an ever-expanding and adapting fleet of vessels and a record of personal service
and safety, Tidewater’s commitment to meeting the challenges of supporting the
worlds offshore energy exploration and production needs is met by its innovative
specialists.

Bart Shacklock

Manager, Recruitment and Employment
601 Poydras St. # 1900

New Orleans, LA. USA. 70130
504-566-4587

shacklock@tdw.com

www.tdw.com
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A New Educational System of Maritime Science in 21* Century
proposed by Kobe University of Mercantile Marine

Toshimichi FUKUOKA
Department of Ocean Electro-Mechanical Engineering,
Kobe University of Mercantile Marine,
5-1-1, Fukaeminami, Higashinada, Kobe, JAPAN
Email : fukuoka@cc.kshosen.ac.jp

Abstract
Kobe University of Mercantile Marine (KUMM) is going to be integrated next year as one faculty of Kobe
University, one of the representative large-scaled national universities in Japan. KUMM regards the integration as
the most important and crucial moment to realize VISION 21 projects. The outline of VISION 21 was introduced two
years ago at the Inaugural General Assembly of IAMU in Istanbul, where the emphasis was placed on the new
curriculum and educational system for undergraduate students. The new curriculum has been working well since
April 1, 2001, and has been given a good reputation from KUMM staffs and students. KUMM now intends to make
further progress with the integration.
In this paper, the outline of KUMM strategy concerning the integration is introduced, i.e., how the concepts of
VISION 21 is to be realized. First of all, the organization of a new maritime faculty, Faculty of Maritime Science ,
is briefly explained including its graduate school. When integrated with Kobe University, an epoch-making
educational system is planned. That is, the students studying in Faculty of Maritime Science can attend the lectures
provided by the other faculties such as Law, Economics, Business Administration, Science and Engineering, etc. It is
expected that those distinctive educational systems significantly enhance the education quality of Faculty of -
Maritime Science. Incidentally, KUMM is also asked to provide some sea-oriented subjects for students studying in
other faculties.
KUMM strongly hopes to be the center of excellence of maritime science and related areas through the integration,
both domestically and internationally. This paper also aims at providing the information of a new educational trend

of maritime science in Japan.
1. Introduction

Kobe University of Me rcantile Marine (KUMM) is to be integrated with Kobe University (KU) on October 1, 2003.
The integration was approved in December, 2000 between KUMM and KU. The integration plan was signed in July,
2001. Since then, intensive meetings have repeatedly been held in order to make the integration as the threshold of a
new maritime education in Japan.

In this paper, it is shown how the  VISION 21 projects are to be realized through the integration . KUMM is to join

KU as one faculty.
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Fig.1 Integration of KUMM and Kobe University
2. Objectives and Ideology of the Integration

2.1 Why Integration?
All national universities in Japan have been put into severe situations since June in 2001. The Ministry of Education
declared the future plans of the universities as follows.
1) Integration Program:
Integration should be promoted positively even between universities located in different prefectures.
2) COE Program:
For selected ten research fields, thirty divisions of graduate schools with Ph.D. course are to be selected
according to their projects toward 21st century and the achievements so far. Governmental budgets are
intensively supplied to those divisions.
3) Introduction of Agency System:
Each university should make efforts as an independent agency from the financial point of view.
The Ministry of Education intends to activate the research activities and enhance the education quality of ninety-
nine national universities by the integration among them. The integration program is now fiercely being progressed.
Before the end of this year, two sets of national universities are scheduled to be integrated.
2.2 What s the purpose of our lnfegration?
KUMM regards the integration as a great opportunity to incorporate the educational resource possessed by Kobe
University (KU) into the fields of maritime science. That is, the integration has high possibility to open a new field
for the conventional concepts of maritime science. By the integration, new Kobe University makes a fresh start as
the first large-scaled university in Japan with maritime faculty in it and being open to the sea. It may exploit new
research fields by combining the scientific principle of maritime science with those of engineering, science and
social science.
2.3 Advantages and Disadvantages brought by the Integration
Advantages: From the education and research point of view, the integration brings KUMM a great deal of
advantages. As for education, maritime science students are offered a opportunity to learn a variety of educational

programs on cross-cultural studies in the first and second years. In addition, in the third and fourth years, the



students can attend the lectures of the other faculties, i.e., science, engineering and social science. The discipline of
maritime science is fundamentally supported by science and technology and is also closely related to social science.
Figure 2 shows the subject exchange program between Faculty of Maritime Science and other faculties. It s a great
opportunity for the students to understand maritime science more extensively and learn different approaches toward
the goal. Research activities of Faculty of Maritime Science shall certainly be activated, e.g., in the form of joint

research with the staffs working in the other faculties.

Subjects relating to
the sea and ship

—_—p Faculty of
Faculty of <————— Science, Engineering,
Maritime Science | €————— Law, Economics,
€————— Business Administration
etc.

Figure 2 Subject exchange program among faculties

As already stated in the previous paper [1], many universities in Japan are facing a serious problem of decreasing
applicants because the number of young people is continuously decreasing. However, it is expected that KUMM can
acquire students constantly owing to the integration, since KU has high reputations as one of the representative
national universities. In coming 2009, the number of applicants is to be equal to the total admission capacity of
universities and other high education institutes, which means that every applicant apparently can enter a certain
university. Actually, some universities have already been confronted with the severe situation. More and more
universities will be troubled in acquiring students. That situation can hopefully be avoided in the case of KUMM by
the integration.

Disadvantages: On the other hand, there are a couple of disadvantages brought by the integration. First of all, the
decisions made by the maritime faculty on such problems concerning education, research an administration, might
not be approved by the board members of Kobe University. For example, the distinctive educational system of
KUMM seems disturbed, to some extent, especially on the introductory education for freshmen and sophomore
concerning the sea and ship-training subjects. That is because of the rigid school calendar of KU to which every
faculty has to follow. Budget problems may be more serious since the total budget supplied to KU is distributed to
each faculty following the decision made by the board members.

As a whole, however, KUMM predicts that the advantages by the integration will by far surpass the disadvantages

and the integration will be the starting point of KUMM to be really the COE of maritime science.
3. Outline of a New Maritime Faculty
3.1 Outline of Kobe University

Kobe University (KU) is one of the representative large-scaled national universities in Japan and acquires a good

reputation both in education and research. The total number of undergraduate students is approximately 12,000



which is more than ten times that of KUMM. KU has ten faculties as follows.
Faculties:
Letters, Cross-Cultural Studies, Human Development, Law, Economics, Business Administration, Science,
School of Medicine, Engineering, Agriculture
As for graduate school, at the moment of the integration, Faculty of Maritime Science joins Graduate School of
Science and Technology, which already exists and accepts many students graduated from three faculties of science,
engineering and agriculture. These faculties are closely related to maritime science in many respects.
3.2 Organization and Outline of Undergraduate Course
Faculty of Maritime Science consists of three departments. Namely, four departments now composing KUMM is

reorganized into three departments as shown in Table 1.

Table 1 Three departments of Faculty of Maritime Science

Kobe University, Faculty of Maritime Science

Department admission
Maritime Technology Management 70
Maritime Transportation Systems 60
Marine Engineering 70
Total 200

The total admission capacity is unchanged. Students who want to be seafarers or experience  ship-training with large
training ships are to choose Maritime Technology Management.
3.3 Organization of Graduate Course
Divisions of master and Ph.D. courses relevant to maritime science belong to Graduate School of Science and
Technology. The graduate school consists of nineteen divisions for master program and ten divisions for Ph.D.
program in all. |
Master Program
Three divisions on maritime science are prepared for master program, which correspond to the three departments
of the undergraduate program, respectively. Figures indicate the admission capacity of each division.
Divisions:
Maritime Technology Management (12), Maritime Transportation Systems (16), Marine Engineering (16)
Ph.D. Program
Division of Maritime Science is in charge of Ph.D. program concerned. The admission capacity is 11 students.
Incidentally, it is predicted that some students graduated from Faculty of Maritime Science proceed to the other

divisions of Graduate School of Science and Technology.



4. Education System of Faculty of Maritime Science

4.1 Admission

Two hundreds students are selected without their department being appointed at the enrollment. In one and half
year later, each student chooses his or her department. The determination is made on the basis of the credits that the
students acquire after the enrollment and the score of entrance examination. KUMM intention is to provide a chance
for students to choose the department after they learn the fundamentals of maritime science. Currently in KUMM,
students must determine the department prior to the enrollment. This system sometimes causes troubles such that
some students feel, so to speak, a department mismatch. The system of designating the department in one and half
year later might expectantly solve those kinds of problems. Consequently, students can learn what and in which they

really want to learn.
4.2 Departmental Undergraduate Degree Programs

Each department prepares two or three groups of subjects in connection with its specialized field. They are

tabulated in Table 2.

Table 2 Groups of special subjects for each department

Department Groups of Special Subjects

1. Navigation
Maritime Technology Management | 2. Ship Engineering

3. Maritime Safety & Technology Management

1. Logistics
Maritime Transportation Systems
2. Intelligent Transportation

. . . 1. Marine Mechatronics
Marine Engineering

2. Energy & Ecology

Ship-training with large ships is usually for Department of Maritime Technology Management. However, KUMM is
making an effort so that it comes to be available for students studying in other departments.
4.3 Ship-Training & Maritime Officer s Certificate

Students who want to be seafarers or experience ship-training with large training ships are to learn in Department
of Maritime Technology Management. Two groups of special subjects, Navigation and Ship Engineering shown in
Table 2, are for seafarers certificate, respectively, each of which corresponds to the minimum value of 35 credits and

exactly coincides with the minimum requirement specified in Japan law.



5. Strategies to be a New Center of Excellence of Maritime Science

KUMM has a couple of ambitions to be realized by the integration with Kobe University.
They are summarized as follows;
1) Establishment of*Technology Management”- New Concept in Maritime Science —

Beside the subjects relating to seafarers certificate, as explained in the previous section, a variety of subjects on
technology management are prepared in order to bring up maritime engineers having the knowledge on
management. They can cope with a new trend of maritime business appearing in the very near future.

2) Harmonization of Maritime Science with Science, Engineering and Social Science

By combining various disciplines in the different fields, a new concept could be produced in maritime science.
Needless to say, maritime science has been greatly supported by the discipline of science and technology. After
the integration, powerful support can be expected from social science, since Kobe University has faculties with
high reputation in the fields of social science such as Law, Economics, Business Administration.

3) Maritime Engineers with Multi-background

It is predicted that some students graduated from Faculty of Maritime Science proceed to the master or Ph.D.
courses of the other fields, e.g., engineering, science, law, economics and business administration. That means
the advent of maritime engineers with multi-background. It is expected they will play an important role and

create a new field in the maritime society.
6. Conclusions

Kobe University of Mercantile Marine now steps forward to the COE of maritime science. The integration with
Kobe University is one of the concrete plans to achieve VISION 21 projects and will be the threshold of the new
types of education and research activities in maritime science. The results of VIS/ION 21 projects will be evaluated in

the near future by the maritime society in Japan.
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ABSTRACT
This paper provides an overview of the current status of maritime education in China and discusses the
reforms and improvements of Chinese maritime education for the future. The author also discusses further
possible reforms in the administration of MET in China; given the opportunity of administrative system
changes in MET institutions, the Chinese maritime education system shall meet the demands of national
economic development and international shipping. Some critical issues are here presented in depth,
including the key role the Chinese government plays in maritime education, optimizing the utilization of
resources in maritime education, the MET administrative system, funds and financing, the training of MET
instructors, on board and simulator training for students, regimental management of students and
enrollment and employment of students.

1. Introduction

Urgent necessity requires that the policy of reform and improvement of Chinese MET shall be undertaken
and adopted. Our economic development needs the support of maritime transport. Statistics indicated that
in 2000 85% of Chinese foreign trade was conducted through ocean shipping. Thus as one of the major
means, maritime transportation continues to play an essential role in the process of China_s emerging into
economic globalization.

The core of the shipping industry, as in other industries, is its qualified professionals, and the responsibility
of training and educating maritime professionals rests with MET institutions. These have made great
contributions to the shipping industry in the last 50 years or so. The Chinese MET has made great
achievements through efforts over several generations, and has ensured the provision of qualified
manpower to the maritime industry in China. With our entrance into the World Trade Organization (WTO)
and the acceleration of economic globalization, Chinese MET will need, in order to be in a better
competing position, to adjust and adapt to the trends of development in both the international shipping
industry as a whole and in its  manpower market in particular.

2. Maritime Education and Training in China

The overall regulatory control of the shipping industry in respect of safety and environment protection in
China lies with the Ministry of Communications (MOC). The Ministry s responsibility for ensuring
compliance with all the national and international maritime regulations is achieved through the Bureau of
Maritime Safety Administration (BMSA). The regulatory functions pertaining to maritime education and
training (MET) are controlled jointly by the MOC and the BMSA.
2.1 The Organization and Functioning of Chinese MET

The authority for implementation of international maritime conventions, including the provisions of STCW
95, rests with the BMSA. The organizational chart shows the relationship of the MET system and maritime
administration.

Figure 1. Chart of MET Organization in China

Ministry of Communications Ministry of Education E

Local Governments

Sci.& Edu. Department
]




2.2 MET Institutions in China
Chinese MET has a concrete foundation. China is one of the major MET countries, there being five
maritime universities and colleges for the higher degree levels nationwide, 18 vocational/technical colleges
and 43 maritime training centers. At present, about 4,000 academic staff are involved in conducting
maritime education and training of which more than half are professors, associate professors and lecturers.
Some of these academics hold COCs with practical sea experience. More and more investment is being
made on the updating of training facilities, simulators and real equipment for hands-on training.

These higher level institutions are Dalian Maritime University (DMU), Shanghai Maritime University
(SMU), Jimei University (Maritime College), Wuhan Polytechnic University (Marine and Inland Water
College), Ningbo University (Marine College). Among the five MET universities, only Dalian Maritime
University is directly under the Ministry of Communications; two others are subordinated to the Ministry of
Education and the remainder, to local governments.

2.3 MET Systems in China
Two types of systems for MET exist: Higher Maritime Education and Vocational Maritime Education. The
first is at university level, a four year course leading to a degree; the second is a vocational education type.
The students educated and trained through either system can obtain the highest certificate of competence
(COC) for officers, i.e. Master or Chief Engineer COC.

The entry to different levels is based on the grades obtained by students in the National College Entrance
Examination (NCEE) governing university admissions. Students with higher grades are admitted to
universities while the others pursue MET at vocational institutions.

In higher maritime education, the students enter after completing their 12 years of schooling and according
to their results in the NCEE. During their subsequent four years at these MET institutions, seven months
are dedicated to shipboard training. Upon graduation, the students have to pass the national seafarers
examination for COCs and are required to complete one year of training on board ship. The national
seafarers_ examination is controlled, administered and conducted by the BMSA.

In vocational maritime education, the vocational maritime institutions are divided into three levels: higher
vocational colleges, intermediate vocational schools, and maritime technical schools.

3 Project on Policy of the Reforms and Improvements of Maritime Education in China

One of the tasks that Chinese MET faces is to make a study of the policy governing reforms and
improvements in maritime education (PRIME) in China and to adopt such a policy. It contains objective
requirements for sustainable development of the economy in general and of the shipping industry in
particular, both’in China and abroad; it entails improvement of the quality of MET institutions and
promotion and enhancement of maritime education.

China has a very comprehensive MET system to promote the value of its institutions. Through years of
operation and with the increase of student enrollment, some drawbacks and difficulties have surfaced. It is
therefore timely that research staff at Dalian Maritime University is undertaking the project of examining
the policy on reforms and improvements of maritime education in China, which is sponsored and supported
by the Ministry of Communications.

The project s purpose is to complete a thorough study on a policy of Chinese maritime education within a
valid scientific framework: administrative system, funds and financing, training of instructors, onboard,
simulator and workshop training, regimental management, enrollment and maximization of human



3.1 Chinese MET — its Characteristics and Appropriate Status
Chinese MET has celebrated 93 years of history since its foundation in 1909. Through years of growth and
correction, China has built a very comprehensive MET system from higher maritime education and training
to intermediate MET and from academic education to vocational training. Chinese MET displays several
distinct characteristics concerning deployment of manpower, internationalization, national defense, and
compliance with international conventions and national regulations.

MET in China is in the form of pre-sea courses, though seven months are dedicated to onboard training for
students during their four years of university study. Most Chinese MET institutions have quality assurance
systems in place; both internal and external audit schemes are followed in order to ascertain the standards
of maritime education.

The goals and aims of MET in China need to be modified to meet the challenges and opportunities in the
international shipping world. The BIMCO/ISF Manpower Update 2000 report predicts that’by the year
2010 the shortage of ship officers worldwide will be 46,000. The officers and seafarers from the OECD
countries in the next decade will become advanced in years and a shortage will follow.

The requirements for Chinese MET consist of both quality and quantity considerations: quality means
educating seafarers qualified to pass muster in international competition; quantity means educating and
training a number of seafarers sufficient to meet the demand of domestic shipping companies.

3.2 The Administrative Scheme and System of Chinese MET

Chinese MET commenced in July 1909. Nowadays MET institutions are subordinated either to the central
government or to local governments. In 1999 the Chinese Government effected an important reform
decentralizing the control of educational institutions. Provincial governments therefore are more fully
authorized to administer some universities and colleges that used to answer to the central government
alone. Most MET universities have been placed under local governments; two MET institutions were
merged with other universities under the administration of the Ministry of Education, viz. the former
Wuhan Transportation University, for one; only one maritime university, i.e. Dalian Maritime University,
retains the same status under direct administration of the MOC. To date, all MET institutions are state run
and government owned, no private MET institutions existing at all in China.

Due to the fact that most MET institutions are now answerable to local governments, it is of the utmost
necessity that follow up of this change in the MET administrative structure be tailored to cope with these
MET reforms. The responsibilities, rights, functions and duties must be made clear to the central and local
governments, MET institutions themselves, and other departments concerned. The adjustment to and
clarification of these policies shall be undertaken as soon as possible.

The administrative development for Chinese MET in the 21st century shall be government dominated albeit
with diversified infrastructure. The principal avenue is through a state run MET system, but MET
diversity°is encouraged. MET is a costly education and training’undertaking and consequently needs
considerably more investment than do other types of education.

MET institutions require external auditing, and it is the Maritime Safety Administration (MSA) which is
accountable for this. For further enhancement of the Chinese MET, the legal framework will assure quality.
Indeed, at the present the Quality Control Code of MET for Seafarers, issued by the MSA, sets out in detail
the responsibilities of MET institutions, the MET mandate and any remaining fundamental requirements for
MET institutions.
3.3 The Funds and Financing of Chinese MET

Educational funds in China come mainly from the government. The sources of funds for MET institutions in
China are:

the educational budget by the central or local government;

donations by corporations or enterprises;

revenue through enterprises that MET institutions run;

students tuition fees;

and some other sources.

With the unfolding of the last 20 vears. the Chinese eovernment has embarked on manv efforts and reforms



for MET institutions, including boosting education through ampler funding and bigger budgets. They
continue, however, to face difficulties in funding and financing and struggle with shortfalls caused by the
following:

Tack of a policy for MET financing;
minimal corporate investment;
lack of individuals personal investment towards professional development;

The proposals for more funds to be directed to MET are as follows:
increased financing from government;
financing from banks;
investment from shipping companies;
creation of scholarships by shipping companies;
receipt of profits from certain investments as well as loans from banks;
tuition fees from students.

3.4 The Recruitment Reform to Attract More Students
The Ministry of Education (MOE) in China regulates national higher education. The MOE establishes and
issues all regulations and requirements for the national college entrance examination and recruitment. To
ensure a fair competition, all the candidates for each year must sit the same examination at the same time.
The MOE decides on and prepares the examination papers, sets the same time for enrollment and then
applies the same grading system.

The special policy of recruitment for MET students was formulated in 1990 by the MOE. The authority for
selecting MET candidates is given to maritime universities and colleges. The criteria for entering MET
institutions include successful examination results for entry (the minimum total score being set by
provincial authorities) and candidates indication of MET institutions as their first post-secondary choice.

Some weaknesses in the recruiting policy also exist for potential MET students. First, there is lack of
encouragement to continue professional development, which makes it difficult for seafarers to pursue
further university education while on the job. Also, the physical criteria for Chinese MET institutions differ
from the requirements of STCW 95 as far as the optical color-blindness test is concerned. Furthermore, the
special system for recruiting MET students cannot be fully applied in certain provinces. Finally, but not
least in importance, the current recruiting policy fails to vigorously attract more candidates of excellence
for MET courses of study.

1t is recommended that:
a policy be devised and adopted to enable MET graduates to continue their professional formation
through on-the-job studies. A nationwide network shall be formed to provide continuing study options,
customer oriented, by means of distance learning;
more authority should be accorded MET institutions in recruiting students,
other reforms in recruiting MET students are to be embarked upon;
MET students are to be exempted from any tuition fee and other general fees;
concerning eyesight standards, the national criterion must become compliant with the international one
and the requirements of STCW 95.

3.5 Standards and Qualification Levels for MET Instructors and Assessors

Instructors and assessors qualifications are very important for quality in education. The Teachers Law of
the People s Republic of China and the Higher Education Law of the People_s Republic of China have both
prescribed and clarified teachers qualifications required for Chinese universities and colleges. A teacher at
such an institution must possess a master_s or bachelor s degree. For maritime instructors, MSA
requirements stipulate the instructor is to have at least five years of teaching experience and 12 months
ocean-going experience in his or her area of instruction. Assessors for MET courses shall also have similar
experience, both academically and at sea.

The establishment of a Chinese MET institution law is urgently required to ensure sound development of
maritime education and training. In such an MET law, further specific qualification requirements for MET
instrnetore chonld he nartienlarized For emnlavment of inctrmictore for MET jpctitntione  comnetence-haced



qualifications and practical sea experience shall be taken into account. The ratio of staff holding COCs to
those without COCs should be raised to a reasonable level. MET institutions should also make use of more
part-time staff and visiting staff from the industry.

It is essential that:

the concept of MET be changed;

a scheme of MET instructors professional development be established;

better conditions be offered to attract more excellent and qualified MET instructors;

qualifications and practical skills for MET instructors be improved;

exchange of instructors at different MET institutions be encouraged;

MET instructors salary be increased.

3.6 Regimental Management to Improve the Safety and Security of Shipping

In October 1963, the Chinese State Council issued an order to approve a management regime for MET
students at Dalian Maritime University (formerly Dalian Marine College). Shortly after this, the PRC
Ministry of Defense officially informed the University that the Navy would be’responsible for sending
training officers and providing training textbooks, materials and uniforms, as well as equipment and
facilities necessary for military training. In1988, the MOC decided to implement such regimented
management in the rest of the MET institutions, i.e. Shanghai Maritime University, Jimei Institute of
Navigation and Wuhan Transportation University. The other four MET colleges, of a vocational training
type, also have implemented this system.

Thus all MET institutions in China have effectively established this regimented system as concerns
management, teamwork, training and other aspects of its advantages.

In the twenty-first century, China has become a member of the World Trade Organization (WTO).
Following the dreadful terrorist attacks in the United States, the regimented system needs to be adjusted to
meet the new challenges. Future MET students shall have special training for tackling such emergency
situations to ensure safety and security at sea. The students must be aware of the enormous uncertainty
prevailing while international terrorists circulate. Wide-ranging comprehensive measures and strategies to
combat them are allotted priority on the training program list.

As the IMO Secretary General, Mr. W. O_Neill, said in this context, shipping and maritime structures are
clearly vulnerable. 1 therefore initiated steps to prepare a resolution on measures and procedures to avert
acts of terrorism. The security of passengers and crews and the safety of ships must not be threatened. Such
issues necessitated a prompt response from the IMO.
3.7 Better Facilities for Competence-Based Training

Practical training is an important part of MET. Recently more and more investment has been made in
Chinese MET training facilities at our institutions, which still have been unable to cope with the increase in
MET student numbers and the rapid development of modern technology. Only sufficient, state-of-the-art
training facilities for MET students can ensure competence-based training.

In order to comply with the training requirements of STCW 95, Chinese MSA has published a series of
regulations governing seafarers_ training, certification and watchkeeping. Specific practical training
requirements are made in these regulations, including simulator and shipboard training.

Chinese MSA issued an MET Quality Control Code to furnish an external audit scheme for all MET
institutions in China. The training facilities include real equipment in the laboratory, simulators, the
survival training center and training vessels. Some Chinese MET institutions, as required by STCW 95 and
national regulations, have purchased a certain number of training facilities and equipment. For financial
reasons these facilities could not be kept updated. Other MET institutions, being short of funds, could not
buy new equipment and simulators, resulting in inability of practical training in their own institutions. A
general survey of MET institutions in China indicated that definite problems exist in terms of training
facilities, including an insufficient number of and outmoded facilities, shortages of funds and lack of
training vessels.

STCW 95 clarifies the standards of competence required and introduces qualification requirements for

trainers and assessors. The competence-based training requires Chinese MET to place more emphasis on
tha FATl Ao~
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training students for creativity and practical skills;

investing more in MET training facilities of the latest technology;
improving MET quality by upgrading quality control standards;
providing regular training to keep abreast of the latest technology;
making the best use of the training vessels among MET institutions.

3.8 Employment of MET Graduates
Employment for MET graduates works by way of mutual seclection . Before 1982, it used to be through a
government controlled package, i.e. the companies and MET institutions reached an agreement on the
number of graduates to be placed with each individual company. From 1983 to 1997, it was through _pre-
employment_, i.e. MET graduates were engaged by shipping companies six months prior to their
graduation. Since 1998, it has operated through _mutual selection_, i.e. shipping companies interview the
MET graduating students and both can freely decide to offer or accept employment.

An employment encouragement policy for MET graduates shall be worked out to broaden their career
opportunities. This employment policy shall take into account the following:

the actuality that China has joined the WTO;

meeting the demand of the new socialist marketing economy;

meeting the demand of the national shipping industry;

the mechanism of motivation;

encouragement of graduates to enter the international competitive market;

It is therefore recommended that a new employment system be used: graduates will be encouraged to work
on board ship directly upon graduation, including with foreign shipping companies.

4 Conclusions and Recommendations

Chinese MET institutions need to improve their quality of education. It is time to completely revise the
policy for Chinese MET. Although China is one of the major maritime countries, it is not a nation of
maritime power. With a very long history, MET in China is well developed in its comprehensive
infrastructure. Its administrative system and quality assurance are securely in place.

For most MET institutions in China, funding insufficiency is very common. Difficulties exist in recruiting
top students for pursuing MET programs and in the lack of encouragement policies for graduates_
employment. The training facilities cannot be kept updated due to the financial difficulties. There needs to
be a policy to motivate MET trainers and instructors to refresh and upgrade their knowledge.

Several changing factors must be taken into account when making a study of the policy on reforms and
improvements of Chinese maritime education and training: regulations, society, technology and economics.
Regulation changes are dictated by new international requirements of the STCW 95 Convention and the
ISM Code. The changes in society are reflected in the attitude of young people to seafaring, which has the
greatest impact on MET: decline of interest in seafaring can be clearly observed in most cities of China. As
for technology, modernizing on ships and in maritime transport as a whole continues to develop; it has
already led to a change in work conditions and content for shipboard staff; the social use of IT can also be
extended to educational use by making distance learning programs available on board. In terms of
economics, MET is considerably influenced by the globalization of shipping.

The PRIME project only serves to stimulate improvement of MET standards. Well qualified ship officers
will make MET more competitive and its graduates will be able to contribute even further to a quality
shipping  industry. It will make the'seafaring career more attractive.

In summary:
maritime education and training in China functions significantly in providing qualified ship
officers for the industry;
reforms in the administrative scheme and system for MET institutions in China shall be made to
cope with the change of status of those institutions in relation to the MOC, local governments and
MSA;



an improved recruitment policy shall be made to attract young people to seafaring;

a motivation policy for MET instructors/assessors shall be drawn up for MET institutions in order
to attract and retain instructors of excellence;

the military management system shall be improved to adapt to new requirements, especially
concerning the safety and security of shipping;

more investment shall be made in new equipment and upgrading of training facilities;

a motivation mechanism shall be inaugurated to encourage MET graduates to work on board ship
at least several years for the industry before moving ashore;

a legal framework for MET in China shall be approved and established.

The best result of reforms and improvements of MET in China is to come to a comprehensive
understanding, to get MET institutions involved in national activities and to make MET heard and known
in meetings at national level.
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ABSTRACT

Recent trends in MET in Croatia show a significant increase in the number of requests for courses dealing with high-
level management functions and which are dedicated for the top-level onboard personnel. These requests, primarily
from well-established shipping companies, are well defined in respect of the curricula and duration, with clear goals
and, as a rule, exceeding the scope of the STCW 95 convention. Basically, they are intended to improve various
management capabilities of the onboard personnel such as team management, resource management, handling of
sophisticated units, units with unusual characteristics or in a particular environment, etc.

Such courses have been held at Faculty of Maritime Studies, University of Rijeka, over past two years. Based on the
experience already gained in such courses, the paper discusses their general structure and main features as well as
their advantages and drawbacks, as seen by teachers and lecturers. Particular attention is paid to feedback and
comments from responsible persons in shipping companies. Also, the possibilities for inclusion of the content and
experience into the regular education are discussed.

Finally, a proposal for the unification and standardization of such courses, particularly in respect of their syllabi,
duration and main objectives is presented and offered for discussion to IAMU members.

1. Introduction

The main goal of shipping industry since its beginnings has been to produce as high a profit as possible under given
(international) market conditions. The profit is the raison d’ tre of shipping industry and, at the same time, the
principal propulsive force demanding application of the technological advances.

The main restrictions come from two different sources: the first is inherent in any business activity, i.e. it is the
consequence of business competition between shipping companies, while the second is the consequence of the
influence exerted by the state to shipping, particularly in respect of the safety of life and maritime environment
protection. Beside these two main sources, there are several other sources that influence maritime sector to a much
lesser extent.

During the last decades, maritime transport has been under a constant and complex change, both in the
organisational and technological sense. The main driving force for this change is, above all, a fierce competition
among shipping companies and port operators on the global scale. In such circumstances, the winner is the one who
is capable to offer the service on lower price. Consequently, it has forced large operators to exploit as much as
possible the economy of scale — on one side it resulted in building larger and faster ships and on the other it resulted
in the merger of shipping companies and the offer of common services wherever it was possible.

In order to make shipping more cost-effective it was necessary to introduce a sophisticated technology on board
wherever it promises higher competitiveness and profitability. All these factors taken together exerted additional
pressure on ships and their crews — the margins for deviation, both in time, space and expenses, become very
narrow.

At the same time, the basic shipboard organisation and the supporting educational system did not follow these
changes. They are mainly inherited from the 60’s when the shore cargo technology as well as bulk of the world fleet
was on a much lower technological level than the typical vessel of modern times. These differences have increased
the operational workload, which in turn results in a decreased level of safety and a higher probability of maritime
accidents and pollution. As a consequence, the number of accidents does not decrease to the extent it was once
expected.

Obviously, negative consequences arising mainly because of increased workload of ship officers and ratings are
already recognized by a number of shipping companies. The probable solution is sought out in additional education
for their masters and officers, particularly for those with management responsibilities.



2. The influence of technological advances on shipboard organization

The new technological devices or systems could be introduced on board ships in two different ways depending on
the purpose of such a device or system.
If the primary task is to improve the level of safety and/or pollution prevention it would be first recommended by
IMO or, to a smaller degree, by national authority. If such device or system proves its efficiency, it will be formally
standardized and confirmed mandatory on worldwide level by its inclusion in the appropriate international
convention such as SOLAS or MARPOL. An example of such approach is the AIS system, recently made
mandatory by amendments of the SOLAS 74 Convention.’
The devices or systems intended to improve commercial efficiency of the ship could be developed by independent
ventures and offered to ship owners directly or through shipyards. Sometimes, they could be developed on ship
owner s request in order to solve the particular problem. In any case if, after some time, their commercial efficiency
is proved, the device or system becomes a standard part of ship s equipment. The same principles apply not only to
the particular device but also to the new and more efficient construction features such as ship s hull design or new
type of propulsion. In such case the organization acting on behalf of the government has to verify that the novelty
does not interfere with the functionality of other safety systems as required by the international conventions.
Whatever development approach is used, the developer will try to make such a device or system as applicable to
various ship types as possible. As a consequence, such devices or systems usually offer a wide variety of options and
capabilities. Moreover, in order to operate correctly they more than often require thorough understanding of
underlying principles, additional education and/or training of the crew. In the case of sophisticated equipment
dedicated for the control of complex technical systems, the probability of undesired interferences among various
components or with already installed equipment is also increased. A good example of such system is the cargo
control system on large chemical tankers where numerous pumps, valves and other equipment have to be
simultaneously operated and controiled by one person from one room, demanding prolonged periods of high mental
concentration.
Probably the most important factor affecting shipboard organization is the increased number of sophisticated devices
that have to be used concurrently. Thanks to modern technology there is usually clear distinction between actuators
i.e. parts of a device that actually carry out intended function, such as pumps, generators, lifting devices and
winches, and their control units that are usually centralized on several locations. The most probable locations where
control units are concentrated and could or should be monitored and/or triggered simultaneously are the ship s
bridge, the engine control room and, depending on a ship s type, the cargo control room.
From the operator s viewpoint, all these control units are sources of information about present and future status of
the technological system he is trying to control and could be divided in three main groups:

indicators, showing the current status of the particular process,

controls, used for activating or deactivating different control functions,

_alarms, used to indicate that value of the monitored function has outreached predefined limits.

Each of them requires different mental and physical activities of operator controlling the process, and supplements
information he can obtain directly by using his own senses — mainly by looking and hearing.
Indicators require a constant monitoring and comparison with value deemed to be correct. The supposedly correct
value depends on knowledge about the controlled process and previous experience with the particular system or
operation. If there exists a difference between actual and supposedly correct value the operator has to decide what
action is appropriate to decrease the observed difference. Before any remedial action is taken the operator has to take
into account other influences such as the reliability and accuracy of the indicator, the delay time, the extent of
difference, the probable consequences on other components of the system and so on. Beside a technical device, a
source of observed value could be even an experienced seafarer. The typical examples of indicators are the
temperature of exhaust gases, the distance from the pier (for example observed by a mate during an approaching
manoeuvre and reported to the master) or pressure created by a cargo pump during discharging operations.
Controls are used to change the status of a control device in order to change the rate of progress of a technological
process. The most basic types of controls are on-off switches, multilevel controls or continual controls. As a rule
each control will, if it is operational, change the status of the process after some time and in order to be used
correctly the operator must be aware of this time delay. A number of controls require that some other conditions be
fulfilled. The example of such control is the rudder. The delay before the course starts changing after rudder is put
aside depends on ship speed — higher the ship s speed will cause decrease of response time. The example of
conditional controls is a switch for hydraulically operated valves. The valve can be opened or closed if the pump is
already operating and the pressure is high enough. Some shipboard controls do simple technological action(s) but
others could change the way of operations of complex subsystems. The example of such system is the bridge



propulsion control. The simple pull or push of a control lever will produce changes in operational status of numerous
technological units in the engine room.

Alarms are generally self-activated devices or a part of the control unit. They are activated when measured value
exceeds the predefined limits indicating conditions that could jeopardize the proper operation of the whole system or
its subsystems. They can be categorized as subclass of indicators that requires immediate corrective action and as
such they are always equipped with more or less disturbing sound and/or light signals. In many cases the level of
disturbing effect could be twofold or even threefold. The example of such approach is the fire alarm system — after
an indicator detects fire-like conditions, the alarm system will signal it by sound and light; if after some time the
operator does not accept this initial signal the general alarm will be raised. It has to be emphasized that in particular
circumstances the effectiveness of built-in alarm functions could be significantly decreased. For example, in case of
major malfunction when a number of alarms are activated simultaneously it is not easy to recognize what went
wrong.

From the above examples it is clear that with increased number of control units on the spot the operator s workload
is also increased. It has to be emphasized that it is not only the number of control units that counts. It is also their
more or less ergonomic design, different operational conditions, a site layout and a relative position in respect to
other units, information payload and significance, importance for the particular operation, a number of different
options, etc.

And, as it can be concluded from recent trends in electronics, computer science and other related technologies, the
number and complexity of sophisticated onboard equipment on a standard ship would probably increase.
Consequently, it can be expected that in the years to come, even greater part of the time will be spent on controlling
and regulating various instruments and devices, thus changing the way in which the ship is managed.

3. The analysis of the shipboard management functions

The complex operations that require a synchronized and coordinated work of several persons are not a novelty in
shipping. Probably the first such operation was the berthing and unberthing manoeuvre of the ship. Other excellent
example of such operation from the past is setting up and lowering down the sails on large sailing ships, particularly
clippers.

But, there is a significant difference between those operations and complex operations on modern, much larger
ships. On the ships from the past all activities are performed by the seafarers who can adapt to different
circumstances. The person who controls the operation, usually the master, personally monitored the advance of each
sub-activity and change the order of executions if necessary. The number of persons on board was for the most part
sufficient. The number of operations in which the available time is a critical factor has been relatively small.

On modern ships the conditions are quite different. The majority of operations are activated and executed remotely
from control stations. The knowledge on local circumstances is in many cases limited to what indicators are
showing. The outcome of an activity is rarely observed immediately after its execution starts off. More than often
the order of execution cannot be changed once it starts. The number of available replacement seafarers with
necessary knowledge, skill and experience is very limited. And probably the most important difference, the number
of time critical operations is much higher than in the past.

The direct consequence of an increased number of complex systems on board and conditions existing at the present
time is that the majority of routine operations have to be carried out not by one person but as teamwork with clear
division of duties and responsibilities.

Before any further examination it must be noticed that seafarers presently take on several different roles: they are
acting as a part of the communication chain, sometimes they only collect information, in some cases they control
some less demanding sub-process and sometimes manage overall progress of an complex operation.

The person on board is used as a part of communication chain in the cases when there is no direct link between
measurement device and control post or it is not functional. It is usually a monotonic and time-consuming task. As
communication device the simple VHF radio is usually employed. The necessary skill is a sufficient command of
the working language.

Information collection by the human operator is used when adequate measuring devices are not available or does not
exist. Depending on the complexity of an operation the necessary knowledge, skill and experience could be highly
variable. Typical examples are estimating a distance between the ship s bow or stern and a pier during a berthing
manoeuvre, measuring a distance and bearing from an object during navigation in narrow waters, draft measurement
or provisory checking of cargo weight during loading/unloading of bulk-carriers. In many cases information
collection assumes informing on current status of some parameter, usually to higher-ranking person, depending on
their importance and previous standing orders.



Controlling sub-processes includes usually a number of different lower to middle level tasks that have to be
executed during regular working time. Each of them taken separately does not produce significant workload but
taken together they can, in certain circumstances, increase the operational workload above the acceptable level, thus
endanger the safety of a ship. Typical examples include executing navigational or engine room watch during
expected sailing conditions, monitoring the simple loading/unloading operations and regular maintenance duties. In
many cases in order to carry out such tasks it is necessary to use more or less sophisticated equipment and several
subordinates. The necessary knowledge, skill and experience highly depend on type of ship, equipment used,
external conditions and complexity of particular task. In the STCW convention this group of tasks are identified as
operational level tasks.

The traditional definition of management defines it as the effective use of resources to achieve the organization s
objectives. Following this definition high-level management tasks on board should include all activities in which, in
order to be successfully completed, it is necessary to simultaneously use the sophisticated equipment and a number
of operators coordinated in space and time. In that respect it is to a certain degree a more restricted definition than
traditional one since it as resources requires a number of different devices of witch at least some of them are
sophisticated and a number of persons using that equipment. In addition, primary because of limited human
resources on board, it is assumed that their knowledge, skill and experience are also at different levels.

High-level management tasks are characterized with multiple possible progress paths, each of them more or less
equally successful. Which one will be followed, has to be decided well in advance. Furthermore, execution of the
majority of these tasks follows the more or less formal plan. A good example of such approach is the cargo plan that
in traditional way describes the final stage of cargo loading. Some other tasks, for example the berthing manoeuvre,
are executed in accordance with personal preferences (style) of the person who executes them. And the last group of
high-level tasks are externally formalized tasks. The good example of such approach is a repair and maintenance
procedures that are, as a rule, prescribed by shipping company wishing to harmonize them across the fleet.

In reality, all the above characteristics of management functions are more than often mixed in various proportions as
a result of national tradition, market conditions, the ships type, the prevailing service area and established practice
and experience. However, basic high-level management functions are more or less clearly recognized and described
in the STCW convention as obligatory functions or competences required for the highest duties on board in both
deck and engine room department.

4. High-level management functions in MET

The very basic goal of any maritime education and training (MET) institution is to prepare a would-be seafarer to do
his duties as skilful and competent seafarer. In order to achieve this goal any MET institution has to start with basic
knowledge and primitive skills and then to upgrade this capabilities up to the target level. If future seafarer is not
supposed to do the highest-ranked duties then high-level functions could be omitted. But, on the other side, if a
future seafarer is supposed to assume the highest-ranking duties he has to be trained in the organization and
management of the most complicated operations.

In order to be successful, such training can begin after some basic conditions are satisfied. First of all, it has to start
after all traditional knowledge and skills regarding ship s construction and equipment are mastered. Second
prerequisite is a thorough knowledge of basic working procedures that are assumed for target level of
responsibilities, the most important being duties executed during navigational or engine watch or cargo handling. In
other words the candidate must be proficient in all tasks that can be and usually are carried out as single-person
tasks.

Being able to perform management functions assumes use of several important concepts. The first of them is
resource management. The basic condition for successful resource management is a clear objective of what has to be
accomplished (for example, to berth the ship alongside). The second condition is a clear idea about existing or
potential restrictions regarding available technical facilities, equipment and human resources with particular
attention to resources reusable under specified conditions. Examples of restrictions are the fuel available, the
accuracy of the navigational equipment or the number of available seafarers with necessary knowledge and skills.

The second concept is time management. It is based upon particular restrictions such as the total available time for
whole operation, time available for each task, time of availability for a particular resource, and conditional
restrictions including as the most important the impact of the available resources to the available time for the
particular task and vice versa. Examples of particular restrictions are time when tide is high enough to permit
passage and time for tank cleaning with built-in equipment while examples of conditional restrictions include time
for position fixing using different navigational aids or time needed for repair work using onboard or shore
workforce.



The next concept is task management. It basically cover up the selection of the appropriate task order in cases in
which several orders are equally possible as well as mutual impacts of various tasks that can or should be executed
concurrently. For example, various strategies in respect of the task management could be easily noticed in
loading/unloading sequences on large chemical tankers or container vessels.

The last concept is cost management. It covers costs of the overall operation and of the particular task. Usually, it is
defined as achieving specific goals using the minimal financial resources. Examples of cost management are
utilization of shore equipment or tugs in such way to create the minimal costs for ship owner.

In order to attain all the previously stated management capabilities it is necessary to apply a proper pedagogical
methodology. It seems that the most appropriate learning methods are learning by example, as a first stage, and by
experience, as the second and final stage.

Learning by example includes fictitious and/or real examples in which the student can clearly observe all or most of
management capabilities. It could be done in several steps. The first one could be a complete cause — effect analysis
of several selected cases. It has to be carried out by an instructor who should pinpoint particular learning objectives
in each case, particularly identification of resources and their restrictions, time constrains, evaluation of tasks and
other possible conclusions. The second step should be the same analyse carried out by students themselves. The
outcomes should be verified by the instructor and discussed among students. And the last step should be analyses of
cases presented uncompleted where students are required to complete the sequence.

Learning by experience could utilize several pedagogical methods such as games, role-playing and simulation. It any
case, they have to promote a common spirit and clearly emphasize a need for close cooperation among group
members (for examples see Klippert, 1998). Therefore, each of these methods should be limited to the group work
while single-person involvement should be avoided. While games are well suited to encourage the spirit of
teamwork, they treat each group member as equally important which is rarely the case in real situations. In that
respect the role-playing could be treated as a good compensation since it resembles this aspect of real situations
more closely. While scenarios for games do not need to be from maritime milieu, scenarios for role-playing should
be selected from real-life situations as much as possible.

Learning by experience could be best exploited using simulators. In that respect the most typical and high-quality
simulations could be easily created and carried out using full mission bridge and engine room simulators. However,
the simulation should strictly follow the selected scenario until the final objective is reached while every person
involved should stick to its role. Otherwise, the simulation lesson could diverge into exploration of visual
capabilities or technical features of the equipment. Additionally, each lesson should start with brief introduction into
the scenario and conclude with debriefing. If time permits it, the same scenario should be repeated with same group
but in various roles and then followed by comparison of outcomes. However, the simulation as a learning method
can be used not only for typical tasks such as navigation and engine room watch but also for other learning
objectives when availability of dedicated simulators is not necessary required, for example for crisis management or
commercial operations of the ship.

The high-value of additional training of ship officers to act as team members has already been recognized by a
number of well-established shipping companies who recently start to send increased number of their officers to
MET institutions with request to attend courses usually designated as Bridge Teamwork Management (BTM) or as
Bridge Resource Management (BRM) course. The BTM course usually follows a curriculum broadly described in
the book issued by the UK Nautical Institute and its primary target is to educate ships officers how to carry on their
navigational duties as a team. The BRM course origins from human resource management principles as applied by
SAS Flight Academy as part of their safety training.’ It is a worthwhile to note that, since these courses are not
required under revised STCW convention,’ crew managers often prefer to modify a suggested curriculum in order to
better customize the course in line with their need. Examples are a company requesting that all exercises during the
BTM course have to be carried out using models of VLCCs and a company who requests instructors to simulate
circumstances in which their ships already had a collision. Beside those two courses, there is also a third course with
a very similar curriculum defined by the IMO as the Model Course 1.22 - Ship Simulator and Bridge Teamwork.}
Various topics on bridge team management are also added to the revised Model Course 1.09 — Radar, ARPA, Bridge
Teamwork and Search and Rescue.

It has to be emphasized again that higher-ranking officers apply the core management functions not only during
safety related operations but also in various degrees during most other operations such as maintenance and repair,
search and rescue and loading/unloading operations. Therefore, it would be reasonable to include management
education and training in the regular curricula for all students enrolling in high-level MET institutions, particularly
because a number of ex-seafarers continue their careers on the shore, often at management-level jobs. In order to be
successful the subject should be harmonized and standardized at international level. Since it is not reasonable to
expect that general management topics will be included in the STCW convention in next several years the most



appropriate international forum for this task is the JAMU as the prominent international body committed to high-
level maritime education and training. The subject should consist of the general management topics and after that
the specific topics for deck and engine departments. For the present seafarers the management capabilities should be
acquired in form of short courses whose duration, necessary equipment and curricula also have to be standardized.

5. Conclusions

Over the last two decades, a number of various sophisticated devices installed on board has significantly increased,
resulting in the considerably increased operator s workload. Consequently, the number of operations that have to be
executed by a coordinated group of officers and ratings has also increased. In order to successfully carry out such
tasks and indirectly to maintain at least the present level of maritime safety, pollution prevention and commercial
efficiency the higher-ranking personnel must be familiar with general and specific management skills, particularly in
resource management, time management, task management and cost management. Probably the best way of
acquiring required skills is by applying the learn by example and learn by experience approach based on
pedagogical methods suitable for group work. For students in high-level MET institutions the core and specific
topics should be delivered in accordance with harmonized and standardized curricula, preferably developed under
the auspices of the IAMU, while for the present officers on board the necessary knowledge and skills should be
acquired through standardized short courses.

Endnotes

' For example, the inauguration of the AIS system has been made as a proposed requirement for ADS system
announced to be mandatory for ships sailing to Prince William Sound. See Fairplay, 1* October 1992

% The course started in cooperation with several maritime organizations back in 1994.
3 The BTM course is already included in some voluntary inspection schemes, such as CDI and Shell.

4 . . ..
This model course is presently under revision.
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ABSTRACT

Problem Based Learning (PBL) is a learning method based on the principle of using problems as a starting point for
the acquisition and integration of new knowledge. PBL has been successfully applied at a number of disciplines and
various academic institutions internationally. Objectives of PBL are to develop knowledge, skills and attitudes of the
students through a “Student Centred” approach. PBL is believed to aim at creating a great deal of changes in the
creativity of the learners.

Dokuz Eylul University School of Maritime Business and Management (SMBM) has decided to adopt this student
centred education system. The school aims to provide education to those who will assume positions in the
administrative, managerial and technical bodies of the domestic and international maritime institutions. The Deck
Department’s curriculum is in compliance with the IMO’s STCW’95 conventions. Through utilizing the PBL
approach, SMBM aims to provide the shipping industry with decently qualified and skilled personnel meeting all the
requirements.

The overall results aimed through PBL seem to greatly comply with the expectations of the shipping industry for
managers in general and the merchant fleet for deck officers in particular. The aim of this paper is to give basic
principles of PBL, highlight the practices of SMBM and discuss the necessary steps to carry out this completely new
system to the best possible extent.

1. Introduction

The overall aim of education is believed to provide the learners with certain proper knowledge, desired skills and
profound attitudes. And the fundamental of education, in broad sense, has got to be structured in compliance with
the targeted needs of the learners. This means that as the needs change, the relevant education system has to change
so as to meet the new terms.

The recent rapid advances in technology have increasingly changed almost all aspects of human-life and thus
accelerated the required changes in teaching and learning approaches. Particularly since the last quarter of the 20'th
century, it has been clearly seen that a means of transferring knowledge from an instructor to the passive learner can
never cope up with the outstanding changes in needs. Thus it has become inevitable for the learner to take an active
role in and shoulder the greatest part of the responsibility in teaching learning activity. He / she has been placed at
the center of the activity so that the whole activity can proceed under his / her control, based on his / her specific
needs and preferences. Since the learner neither can nor does need to be loaded with all sorts of knowledge
available, he/ she should himself / herself determine the limits of the knowledge needed. He / she should decide on
the learning objectives and also on the way to access those objectives. Through practicing the mechanism of self-
appraisal, he / she should be able to correct and improve himself/ herself. In other words, he / she should actively
take part in learning activities and eventually become a life-long learner. The instructor's and/ or the education
institution’s role in this activity should be confined to act as an efficient facilitator rather than a knowledge-conveyor
(Paker and Kalkan, 2002).

Maritime industry has been facing many developments in recent years. These developments have led the shipping
companies to get involved in horizontal and vertical integrations with the other organizations. Container shipping
has been characterized by the emergence of powerful alliances and other forms of co-operation such as mergers etc.
(Heaver et al, 2001). In doing so, carriers believe they can fulfill their integrative promise by consolidating their
operations and by sharing previously confidential assets (Sheppard and Seidman, 2001). Technological solutions
including bigger container vessels and high performance Information Technology (IT) also have been introduced



within the shipping industry. 7 to 8 percent of the ships deployed within the Asia-Europe trade were post -
panamexes in 1995. However, this figure has increased up to 45 % by 2000 (Lloyd’s List, 2002) Technological
advances such as vessel automation and Global Positioning Systems(GPS) have made operation of these mega
carriers less expensive than that of older vessels (Sheppard and Seidman, 2001). On the other hand, new services
such as round-the-world, pendulum, and integrated global network have been introduced by the liner shipping
companies, and transhipment concepts have gained popularity with respect to the major trunk lane concept. In
addition to that, expectations of shippers have been changing and differentiating in terms of customer service level
and costs. In order to meet the expectations of the shippers, transportation and logistics packages have been offered
by the transport providers in terms of “one-stop shopping” and “total logistics providers™ approaches (Tuna, 2002).

These changes in maritime industry and shipping have inevitably increased the need for qualified human resources.
With regard to that fact, Dokuz Eylul University School of Maritime Business and Management (SMBM) has
decided to transform its conventional curriculum to the “problem based learning” (PBL) curriculum in order the
meet the expectations of the rapidly changing maritime industry in terms of both “maritime business managers” and
“deck officers”. This paper attempts to review the PBL steps in SBMM.

2. Problem Based Learning: Literature Review

Problem-based learning (PBL) has been among the curricular innovations most discussed in higher education over
the last 30 years. Since it first came to prominence in the late 1970s, problem-based learning (PBL) has provided an
increasingly important voice in the on-going debate on how we might organize teaching and learning in the
universities (Harland, 2002). Several studies have shown that PBL is a successful approach compared with more
traditional curricula with regard to intrinsic motivation and long-term retention of learned knowledge (Wiers et al,
2002). PBL restructures traditional teacher/student interaction to emphasize active, self-directed learning by the
student, rather than didactic, teacher-directed instruction (Maxwell et al, 2002). It is characterized by problem-
orientation, interdisciplinary work and self-directed learning and focuses on inter-personal and professional skills
(Driessen and Vleuten, 2000).

As the term itself suggests PBL is a means of learning which is basically based on a problem. The problem stands
for the stimulating aspect of the learning activity. In other words, it raises certain desire, wonder, and interest in the
learner. The idea behind this philosophy must be that learning is inspired towards what is needed to be uncovered,
what attracts interest and what creates certain desire and enthusiasm in the audience. It is commonly accepted that
one is most likely to try to learn what he/she has questions in mind about, finds mysterious and interesting,
threatening or useful, etc.. (Paker and Kalkan, 2002). Therefore, in order for any learning activity to take place, there
must be at the stage a motive, desire and interest, i.e. intrinsic motivation. These incentives are raised by the
problem, which must be designed in accordance with the specific goal aimed. The problem also serves a challenge
to students’ reasoning or problem-solving skills as an organizer for their learning. The only way to discover what
you already know, what you have really stored in your memory, is to work with a problem." (Dolmans and Schmidt,
1994) Another important function the problem serves is to encourage self-directed learning skills. “When students
discuss a problem, they ask themselves whether or not their knowledge and skills are adequate to deal with this
problem. This provides them with both a sense of direction and the depth of study that needs to be undertaken.
Through problem discussion, students identify their own learning needs and formulate these as learning issues.
These issues are listed and serve as guides for what they should learn during self-study. The main advantage of
encouraging self-directed learning skills is that students learn how to deal with problems in the future, preparing
them to become independent, life-long learners."” (Dolmans and Schmidt, 1994)

As Dolmans and Schmidt (1996) make it clear, the problems which students tackle in small groups under the
supervision of a tutor consist of description of a set of phenomena or events that can be perceived in reality and
these phenomena have to be examined by the tutorial group in terms of their underlying principles, mechanisms or
processes. " They rightfully also claim that this style of learning increases retention of knowledge, improves
problem-solving skills, enhances integration of basic science concepts, develops self directed learning skills, and
strengthens intrinsic motivation.

As far as the types of the problems are concerned, Barrows (1984) is right to have stated that these problems can be
questions to be answered; observations, symptoms, signs or experimental results to be explained; even equations to
be derived. Although the types vary however, certain principles should be kept in mind while designing a problem to
be used in problem-based learning. They are, according to Dolmans; Balendong and Wolfhagen ( 1997) as follows:



the content of a case should adapt well to students prior knowledge; it should contain several cues that stimulate
students to elaborate; the context should be relevant to the future profession; it should have relevant basic sciences
concepts to encourage integration of knowledge; it should stimulate self-directed learning; it should enhance
students interest in the subject matter, by sustaining discussion about possible solutions and facilitating students to
explore alternatives; and it should match one or more of the faculty objectives.

The essence, or the fundamental base, of PBL lies on meeting the three basic conditions that facilitate learning. The
three principles playing a major role in acquiring new information are activation of prior knowledge, encoding
specificity, and elaboration of knowledge (Schmidt, 1983).The idea behind the first principle is exemplified in the
mentioned article which compares the learning results of a first year student with that of fourth year student both of
whom are assigned to read and interpret the same article. The results are found to be in favor of the fourth year
students as their more elaborated prior knowledge will enable them to process the new information more easily,
efficiently and fruitfully. The second principle, encoding specificity, is related with the resemblance between the
situation in which something is learned and the situation in which it is applied. The closer the resemblance is the
better the performance. The third principle, elaboration of knowledge, is fulfilled through various means such as
answering questions about a text, taking notes, discussing subjects matter with others, writing summaries, teaching
peers what has been learned, and formulating and criticizing hypotheses. All in all, the mentioned three principles
ought to be complied with in optimizing learning. "Education should help students, in activating relevant prior
knowledge, provide a context that resembles the future professional context as closely as possible, and stimulate
students to elaborate on their knowledge (Schmidt, 1983).

3. Problem Based Learning Process in SMBM

Dokuz Eylul University (DEU) was founded in 1982. DEU is a multicampus university dispersed throughout the
city of Izmir at various locations offering undergraduate and graduate degree programs of study research in 10
faculties, 5 schools, 5 vocational schools, and 5 institutes, serving a total of 36,000 students.

School of Maritime Business and Management has two departments; Maritime Business Administration and Deck.
Graduates of the Maritime Business Administration take part in the maritime industry effectively and have the
opportunity to be employed internationally. Current curriculum of the department covers logistics, transport and
maritime transport majors on business administration discipline. The aim of the Deck Department is to educate
oceangoing masters. It is verified by the Turkish Prime Ministry Undersecretariat of Maritime Affairs that the
department’s curriculum is in compliance with International Maritime Organization’s STCW’95 Convention.
Graduates are granted the right of taking the “Oceangoing Chief Officer Exam”.

Led by the Faculty of Medicine six years ago, Faculty of Law, Faculty of Arts and Sciences, Faculty of Theology
have adopted PBL learning approach in Dokuz Eylul University. SMBM has decided to implement this new
approach in its curriculum for both departments starting from the academic year of 2002-2003. PBL approach will
be implemented after a two year of preparation period. This section summarizes the major steps taken during this
process.

Major steps of the PBL process in SMBM can be summarized as follows; (1) Determination of the features of the
graduates, (2) Determination of the core and supplementary concepts, (3) Structuring of the four year curriculum
and determination of the objectives of the modules, (4) Structural formation of the modules, (5) Implementation,
and (6) Assessment of the students and the system.

Figure 1. Major Steps in PBL
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3.1. Determination of the Features of the Graduates

The first step of the “Problem Based Learning Process in SMBM” was to determine the features of the graduates.
Features have been determined in terms of “knowledge”, “skills”, and “attitudes” with the participation of the
lecturers of SMBM, representatives of the shipping and logistics industry, and former graduates of the School.
Separate brainstorming sessions have been organized for both “Maritime Business Administration “and “Deck”
departments. All contributions proposed by the participants have been recorded and classified in order to determine
the features of a “maritime business manager” and “deck officer”. Needless to say, this stage has helped to develop
the objectives of the departments.

3.2. Development of the Core & Supplementary Concepts

Having determined the features of the graduates, core and supplementary concepts in terms of “knowledge” have
been developed for both departments. Core concepts of a department refer to the vital subjects that a graduate has fo
know in his/her business life. Supplementary concepts, on the other hand, can be defined as the subjects that help the
implementation of the core concepts. Lecturers of both departments have determined core and supplementary
concepts after a series of meetings (See Table 1).

3. 3 Structuring of the Four Year Curriculum and Determination of the Objectives of the Modules

Conventional four year curriculum has been changed in accordance with the objectives of the School in terms of
“knowledge”, “skills”, and “attitude”. Lectures within the conventional curriculum have been eliminated and 14
modules have been constituted for the first year in order to achieve vertical and horizontal integration among the
core and supplementary concepts. The objectives of the modules have been determined in terms of knowledge,
practical skills, professional implementation skills, field study, professional values and ethics, communication,
social, maritime English (See Table 2).

Table 1. Core and Supplementary Concepts for the Departments

MARITIME BUSINESS ADMINISTRATION DECK
DEPARTMENT DEPARTMENT
CORE SUPPLEMENTARY SUPPLEMENTARY
CONCEPTS CONCEPTS CORE CONCEPTS CONCEPTS
§ Multimodal Transport § Business Administration § Navigation § Calculus & Statistics
§ Ship and Fleet Management § Marketing § Maritime Safety § Physics

§ Third Party Warehousing and
Inventory Management

§ Cargo Transportation
Management

§ Passenger Transportation
Management

§ Finance and Accounting

§ Operations

§ Organization and Management

§ Economics

§ Law

§ Information Technology

§ Transportation

§ Logistics

§ Sea Transport

§ Public Finance

§ Geography

§ Marine Sciences and
Technology

§ Tourism

§ Calculus

§ Maritime English

§ Statistics

§ Seamanship

§ Prevention of Marine Pollution
from Ships.

§ Cargo Handling and Stowage

§ Ship Structure and Stability

§ Ship Management

§ Medical First Aid

§ Meteorology

§ Maritime Business

§ Seamanship

§ Ship Maneuvering

§ Information Technology
§ Naval Shipping Control
§ Communication

§ Ship Engines

§ Law

§ Technical Drawing

§ Electric and Electrotecnics
§ Behavioral Sciences

§ Maritime History

§ Geography

§ Chemistry

§ Oceanography

§ Maritime English

§ Survey

§ Shipbuilding

§ Search & Rescue

Table 2. Objectives of the Modules

MARITIME BUSINESS ADMINISTRATION
DEPARTMENT

Year 1 Module 1

DECK
DEPARTMENT

Year 1 Module 1

A. KNOWLEDGE
° Maritime Trade:

Introduction to trade, Cargoes traded, World merchant
trade, Ship types and characteristics

. B

Administration:

A. KNOWLEDGE
e  Seamanship:

Definition of the ships, Classification of the ships
Types of the ships, Structural parts and elements of ships,

Cargo Types




Business and business management, Business ° Maritime Law:

environment, Global dimensions of business, Ethics and Definition of ship, Sea worthiness
social responsibility e  Basic Navigation:

. Economics: Definition of navigation, Universe, solar system and
Definition of economics, Scarcity and choice, Supply and Earth, Shapes of the earth, Equator, latitude and
demand Longitude, Differences of latitude and longitude

. Calculus: o  Physic:

Sets, Functions The law of Archimedes, Mass, weight, volume and force

. Law: Circular motion and rotation, Density, Fluency
The concept of law, Relations with other fields e Geography:

Geographic positions of major canals, Trade routes
B. PRACTICAL e  Maritime History:
° Practice related with ship and cargo Maritime history
C. PROFESSIONAL SKILLS B. PRACTICAL

. Acquiring basic skills related with ship and cargo . Chart Practice

e Acquiring integration of mathematics skills with e Life Boat Practice
knowledge about ship and cargo ° Latitude and Longitude Differences

° Acquiring basic skills on earth geography
o Keep in touch with and interpreting sources of knowledge | C. PROFESSIONAL SKILLS

related with world trade Life Boat structure and parts
° Acquiring skills related with basic law concepts Sailing Boat
. Acquiring basic skills related with general mathematics Mass, Weight, Volume and Force
Trade Routes
Ship Parts

D. FIELD STUDY
e Visiting the fields related with ships and cargo
D. FIELD STUDY
E. PROFESSIONAL VALUES AND ETHICS e  Visiting the tields related with ships and cargo
e Introduction to ethics in general and business ethics
E. PROFESSIONAL VALUES AND ETHICS
F. COMMUNICATION SKILLS e Introduction to ethics in general and maritime ethics
° Basic communication skills
F. COMMUNICATION SKILLS

G. INFORMATION TECHNOLOGY e Basic communication skills
e Introduction to Information Technology
. Information Era and Information Society G. INFORMATION TECHNOLOGY
e Introduction to Information Technology
H. SOCIAL ° Information Era and Information Society
e Acquiring social aspects of trade and business
° Acquiring desired aspects of being a good model as H. SOCIAL
individual as well as citizen e Acquiring social aspects of trade and business
e Acquiring desired aspects of being a good model as
1. MARITIME ENGLISH individual as well as citizen

e Getting introduced individually
° Practicing free conversation (commenting on the sessions) | 1. MARITIME ENGLISH
e Recalling, brain storming and briefing (the topics, based
on the contents of the module, are to be itemized and e Getting introduced individually
discussed) ° Practicing free conversation (commenting on the sessions)
e Recalling, brain storming and briefing (the topics, based
on the contents of the module, are to be itemized and
discussed)

3.4. Structural Formation of Modules

The core of the module structure in SMBM is “Problem Based Learning Session”. Other activities; lecture,
scientific counseling, computer based education, practical, professional skills, socio-cultural activities, professional
values and ethics, independent learning, field study, communication skills, and maritime English have been designed
in order to meet the learning objectives of the modules (Figure 2)



Figure 2. Structural Formation of a Module
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The nature of the student based learning in PBL is to a large extent dependent on the quality of cases presented to
students (Dolmans et al, 1997). Two basic elements in PBL session are: (1) the analysis of authentic problems in a
professional context as a starting point for learning; and (2) communication among peers (Ronteltap and Eurelings,
2002). As far as the SMBM is considered, the process of a typical PBL session consists of three group meetings.

The PBL process is tightly structured and contains a number of key steps; (1) case presentation, (2) identifying key
information, (3) generating and ranking hypotheses, (4) generating an enquiry strategy, (5) defining learning
objectives, (6) reporting back, (7) integrating new knowledge (Johnson and Finucane, 2000). The starting point for
enquiry is a problem or challenge that is presented to a group of students as a ‘real life’ scenario. Groups are
encouraged to be self-directed as they tackle the problem and tutors take on a facilitative role that allows students
the freedom to learn independently (Harland, 2002).

The tutorial begins with the introduction of a problem to the group. The group then brainstorms to generate
hypotheses about what underlies the presenting problem. The aim of giving such a problem is to allow the students
to develop their hypotheses related with the problem. The first and the second meetings are devoted mainly to
brainstorming and analysis of the problem presented in the beginning of the case and ends with a joint definition of
learning issues (What do 1 need to know?) that will be studied in the coming period, usually 3 or 4 days. In the next
group meeting, after the individual study, students report on what they found in the literature or other information
sources (Ronteltap and Eurelings, 2002) . The third meeting allows the students to solve the problem and to draw
the mechanism including the cause and effects within the given problem. Students work in small tutorial groups (8
students) under the guidance of a member of staff, who serves as the tutor. They discuss the problem, activate and
discuss their prior knowledge, identify points that need clarification and formulate learning objectives. The sample
problems that are created for the “Deck” and “Maritime Business Administration” departments are given below:



Problem 1: Deck Department

“M/V Bayraktar commenced her voyage at 02:30. Ar 02:45 after passing the Yenikale
Narrow and leaving the watch to the 2"°. Mate the master left the bridge. At 03:00 second
mate realized that the vibration increased and the vessel was not moving”.

Problem 2: Maritime Business Administration Department

“Mete Erkan, the owner of Turkmar Shipping Co. which serving between Turkey and the
Mediterranean countries, called his daughter Sema, who is a graduate of School of
Maritime Business and Management and has been working for Turkmar for the last six
months, and Hidayet Milli, who is the manager of Turkmar, for a meeting on January 2",

»

At the meeting, Mr. Erkan stated that the company’s profits are decreasing considerably”.

3.5. Implementation

All the elements given in Figure 2 are designed and timetabled so as to complement PBL in SMBM (See Appendix
I). Module starts with the first PBL session and the students determine their learning objectives at the end of the
session. Before coming to the next PBL session, students attend various activities such as laboratories, lectures etc.
Independent learning and scientific counseling allow students to study the learning objectives.

3.6. Assessment

Assessment can be analyzed in two major groups; assessment of the students and assessment of the PBL system by
the students. Assessment of the students is achieved at the end of every module and at the end of each academic
year. In addition to that, tutors evaluate all students at the end of PBL session with respect to their contributions to
the problem solving session. On the other hand, students give feedback both in oral and written forms in terms of the
quality of the PBL sessions and the overall system including self-appraisal and evaluating the overall contribution
and progress.

4. Conclusion

Rapid changes in the maritime industry have inevitably increased the need for qualified human resources. On the
other hand, educational paradigms are rapidly changing and it is therefore critical for the success and development
of maritime education and training that these changes are fully understood so that the decisions on how best to meet
these changes are made in an informed way (Lewarn, 2002). Considering this fact, Dokuz Eylul University School
of Maritime Business and Management (SMBM) has decided to transform its conventional curriculum to the
problem based learning (PBL) curriculum in order the meet the expectations of rapidly changing maritime industry
in terms of both “maritime business managers” and “deck officers”.

It can be stated that students from PBL curricula regard the learning environment as more nurturing; they find the
subject matter more relevant and challenging, and they enjoy the active learning process involved. Students in PBL
curricula have also demonstrated greater psychosocial knowledge, better relational skills, and more humanistic
attitudes when compared with non-PBL curricula students (Kaufman and Mann, 1999).

As far as the nature of maritime education is considered, PBL curriculum seems to contribute a lot to the quality of
educational system. For example, simulation based education in maritime transport is considered as the best example
of active learning (Teel, 1998; Teel 1999).

The overall results aimed through PBL seem to greatly comply with the expectations of the shipping industry for
managers in general and the merchant fleet for deck officers in particular. The developments achieved through the
problem based learning practices of the maritime education will not only help the improvements in the outcomes of
the education systems in the industry, but this will also be a great contribution to educational practices in general
due to the dynamic characteristics of the maritime industry.
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ABSTRACT

Although maritime transportation has a much longer history comparing to the air transportation because of the
advantages induced various reasons of the air transportation recent technological and applicable developments are
imported to the maritime transportation industry from the air transportation.

Shore based traffic control applied to the maritime transportation units —inter alia — is one of those despite the fact
that there are certain differences on the application, legal bases etc. However the control of the maritime traffic from
shore tends to increase world wide although there are considerable variations on the legal, technical and form of
application bases from one authority to another unlikely to those observed in the air transportation industry.

The authors argue that the VTS applications are invaluable aids for the safe navigation and consequently for the
safety of the maritime transportation if they are properly manned and operated without doubt. However to enhance
safety traffic conditions at sea and consequently minimize the risks threaten the maritime transportation some
advanced applications can be carried out on the shore based maritime traffic control.

1. Introduction

Despite considerable developments on technology and safety measures, in parallel to the safety and effectiveness of
marine transport are still a matter of serious concern on the global basis. Particularly by pressure of economic
imperatives the increase of size and speed of the commercial ships has been observed as one of the most efficacious
factors. Some of the other factors such as decrease of quality of the seafarers, increase of the total world merchant
fleet and consequently the increase of marine traffic density, etc. In addition to these process in commercial maritime
transportation sector recent decades have been the period of important diversification of marine activities as well.
With the new innovation on the underwater technology, exploration of petroleum products and other mining of
mineral resources from the sea bed, installation and maintenance of pipelines, underwater cabling activities and
similar construction work have been carried out in an inclining tendency (Degre, 1995). All of these are important
factors that are increasing the casualty risk in all navigable waters and apparently in confined waterways or port
approaches in particular.

On the other hand, since the size of the cargo vessels have extremely enlarged in particularly those that are carrying
dangerous or hazardous cargo in bulk or other forms of transport the threat for the marine environment has become at
an unacceptable level. Therefore besides some serious measures taken by international or regional basis in
multilateral or unilateral norms in the form of international conventions or amendments to the existing conventions,
agreements, memorandum of understandings or acts; control and monitoring of marine traffic techniques were



developed and founded in areas where the traffic concentration is higher such as port approaches, natural channels,
straits or other places where the deep see and local traffic are met.

1970s are the years that Vessel Traffic Services (VTS) had become a common element in major ports or waterways
throughout the world. However although some countries stop running some of the systems due to budget problems
later on it is observed that afterwards the severe oil pollution incidents as a consequence of the recent casualties these
countries established more sophisticated VTS around their coasts. New York VTS and New Orleans VTS can be
given as a sample of this case. New York VTS was commissioned in 1978, became fully operational in 1985 and
closed in 1988 due to budget constraints however reopened in 1990. Similarly, New Orleans VTS was commissioned
in 1977 and closed in 1988 due to same grounds (Babu and Ketkar, 1996). New Orleans VTS was also decided to be
reopened in late 90s and was under construction when one of the co-authors of this paper had visited it in 1999.

1.1.  Overview of the VTS Developments

Although it is known that some form of traffic control has existed since sixth century in Grand Canal in China, first
radar set installed in the Port of Liverpool especially to assist pilot cutters in restricted visibility in 1948 which is
admitted as the pioneer of the modern VTS. This was followed by Long Beach, California after one year with
installation of VHF radio set in 1951 (Satow, 1990). In same period Halifax and Le Havre were the other ports
carried out similar trials (Hughes, 2000) followed by Rotterdam in 1956. Then shore based radar chains became a
common tool in most other major European and North American ports and harbors in 1960s followed by Japan in
early 1970s.

Nowadays one form of VTS is all around the globe despite the fact that there is no determined standards. These
services can be seen in all continents and most of the littoral countries. Some of these are China, Egypt, Hong Kong,
South Africa, all European countries including those of Baltic Sea, Atlantic and Mediterranean littorals, most of
Mediterranean countries, countries around the Arab Peninsula, some of the Black Sea littorals such as Romania,
Ukraine. Only In the United States of America there are as many as 23 operational VTS areas (Babu and Ketkar,
1996). 12 in Canada (Martin and Bushell, 2000} and 20 in China (Gonchen and others, 2000).

1.2.  Functions of the VTS

VTS is defined in the IMO guidelines1 as ... is a service implemented by a Competent Authority, designed to
improve the safety and efficiency of vessel traffic and to protect the environment. The service should have the
capability to interact with the traffic and to respond to traffic situations developing in the VTS area. As it is
mentioned in the definition, VTS is a service rather than a system. However the service may be given through a well
organized system.

Having considered the definition it is clearly deduced that a VTS service should comprise at least an information
service. Nevertheless it may also include other functions such as navigational assistance or traffic organization or a
combination of both. In other words; it may range from the provision of simple information messages to extensive
management of traffic within a port or waterway.

One of the services provided by a VTS is information service. Information service is the case that VTS is enabling
essential or necessary information provided to the users i.e. those on-board subject to make navigational decision.
Second service provided by a VTS is navigational assistance. Navigational assistance is a higher level service
comparing the previous one and it is the case that VTS is involving decision making process regarding the ship s
navigation and providing navigational advice to those on-board and consequently monitor its effects. Other service
provided by VTS is traffic organization service. Traffic organization is a service to prevent the development of
dangerous maritime traffic situations of an early stage and in fact it regulates the traffic within the VTS area.

One might think that these all three functions are resembling and in practice very much similar. Certainly it is not the
case. There are serious differences on the legal and liability basis and the competent authorities as well VTS
authorities must be very careful when planning a new VTS or carrying out the service.

" Resolution A. 857(20) Adopted on 27 November 1997.



However regardless of the type of service provided the common achievements of a successful VTS in general terms

can be summarized as follows:

g Improvement of Safety of Traffic; by foresighted prevention of situations of likely to be endangering either the
vessel concerned or any other encounters in the vicinity or the environment. This capability very much depends
on the quality of the service provided which has direct link with the quality of all of the components of the VTS.
The VTS components or the basic elements of the system can be categorized as four; hardware, staff, training
and procedures(Kop, 1990) or in another categorization was made considering the training and staff in one
category and hence; people, hardware and procedures(Wiersma and others, 2000). Thereby safer traffic flow can
be achieved through the service provided either as an information service, traffic organization service or
navigational assistance service or combination of them. In addition to that VTS can supply a supporting service
to all allied services and other interested parties by exchanging information, using common databases and
making action agreements.2 On the other hand, in case of an unexpected emergency situation such as a casualty
(e.g. collision or stranding) by organizing the other traffic in a confined waterway the an exacerbated situation
can be avoided.

g Improvement of Efficiency of Traffic; by achieving an appropriate planning and execution delays can be
avoided and optimum traffic flow can be obtained. This capability also depends on the quality of the VTS
elements as well as VTS objectives. Similarly through the service provided this benefit can be shared by the
service providers, allied services and the users.

q Improvement of Safety of Environment; by achieving safer navigable waters VTS does serve to reduce the
environmental risks simultaneously in fact. Nevertheless, there are some other facilities provided by the VTS for
the environmental protection in the following areas:

§ Optimized traffic flow and additional navigational assistance (if provided) for ships carrying dangerous and/or
noxious cargo can decrease the possibility of casualties involved these type of vessels,
§ Providing prompt information to the competent authorities about movements of ships carrying

hazardous/dangerous/noxious cargo onboard hence enabling them check the further planning i.e. port control
or others if necessary,

§ In case of emergency of a pollution incident early detection can be performed and co-operation can be done
with the emergency clean-up services and other official bodies. Consequently by regulating the traffic further
problems can be prevented in advance.

§ By continuous monitoring illegal and deliberate spills and other source of pollution events can be prevented.

2. Various Types of Vessel Traffic Services and Their Comparisons: What s In A Name?

Definition of the VTS was given above as quoted from IMO VTS Guidelines. However, there are dozens of Vessel
Traffic Services around globe and almost as many names as the number of the services one observes. In the previous
paragraph common benefits of the Vessel Traffic Services were discussed. Then, what would be the difference of the
VTS and VTIS or VTMIS?

Before going into details of above mentioned technical words regarding the services provided by the VTS authority,
VTS as a base, fundamental wording embracing all types of these services should be categorized in terms of
geographical location of where it is based. This categorization can be named as main type which is divided into
three; coastal, estuarial and Harbor (Hughes, 2000). As a matter of fact these main categories are one of the most
effective specifying factors for a competent authority to decide what type of VTS that the authority should establish.
For instance, coastal type VTS is usually used for surveillance purposes established in sensitive areas to make sure
the vessels passing through are complying with the traffic separation schemes. English Channel VTS, Morocco
(Strait of Gibraltar) VTS and Turkish Straits VTS (still under construction) can be given as sample of coastal VTS.
Great Belt VTS, two different VTSs one of which run by Swedish Administration where the other by Danish
Administration in the Flint Channel area are other examples of coastal surveillance. It can be stated that major
objective of the coastal VTS is safety of maritime traffic and protection of the marine environment. Traffic efficiency
may or may not be of major concern.

Estuarial type VTS is usually found in rivers or estuaries and carry out its duties to ensure safe transit of marine
traffic in the area concerned. Since these areas are usually on the approaches of ports performing the optimum and
efficient traffic organization to achieve maximum possible traffic flow provided that the safety conditions observed

ZJALA VTS Manual, 1993 Edition.



are among the objectives of the VTS as well as providing safer navigational conditions and better environmental
protection.

Harbor type VTS is for vessels entering or leaving the port. Main concern is usually traffic efficiency despite other
important factors are also aimed. Port of Dover or Portsmouth are examples for harbor type VTS (Hughes, 2000).

It can be stated that despite the relatively long history, VTS has come upon maritime sector in a rather ad hoc way.
Since the VTS developed step by step rather in a scattered way all over depending on the individual trials in a
number of different ports or out of traffic separation scheme neither training standards nor legal framework could
have been set up. However it is on the contrary, in air transportation sector Air Traffic Control (ATC) was
formulated as part of the overall development of a specific transportation and then easily set up necessary legal terms
in a widely accepted international convention®(Gold, 1990). In other words, maritime transportation is always under
influence of long historical and traditional background therefore implementation of changes — no matter how good
they are — takes considerable time. VTS is a typical case ofhis phenomena.

Apart from early applications despite the fact that Vessel Traffic Services have been existing quite a number of
different regions and/or different countries since early 1960 first action by the IMO was carried out in 1968 when
Resolution A.158(ESIV) was adopted (Kop, 1990). This was followed by 1985 IMO VTS Guidelines* and an
updated version Guidelines in 1997°. However there are still no common standards on many aspects on VTS
applications. Today, one can observe different names for various VTS applications around the world which some of
them giving the same service. Vessel Traffic Service (VTS) is the only acronym that has been officially defined by
the IMO. However one can see various acronyms such as Vessel Traffic Information Services/System (VTIS),
Vessel Traffic Management Services/System (VTMS), Vessel Traffic Management and Information Services/System
(VTMIS), Vessel Traffic Control (VTC), Marine Traffic Control (MTC). Although there are some functional
differences between these services, these are mainly due to the political regime of the VTS area or capability of VTS
elements, aims and objectives of the Competent Authority etc. For instance; There are 12 high level VTS centers
in operation covering 14 zones (Vancouver, Tofino, Prince Rupert, Sarnia, Montreal, Quebec, Les Escoumins, Saint
John, Halifax, Placentia Bay, Port-aux-Basques and St. John s) and the major impetus for the creation of Canadian
VTS systems is declared as Oil spills and the threat of oil spills (Martin and Bushell, 2000). On the other hand
another example is Hong Kong VTS, which was installed in 1989 and the main objective was handling the busy
vessel traffic in an efficient way. The other major functions are facilitate the safe and expeditious execution of port
calls of commercial vessels, maintenance of port call records, automation of related invoicing procedures and supply
of information to pilots, government agencies, port users and the general public (Fan and Pang 2000).

It may be observed that despite the fact that the first generation of Vessel Traffic Services were rather found for
optimizing the traffic flow or in other words economy dominated where the recent VTS types were established rather
for environmental protection. And this is natural considering the recent environmental campaigns and increase of
public concern for the environment.

3. Expectations From VTS Towards the Future

Although there are some scanty applications in particular on legal basis there is no doubt that Vessel Traffic Services
will play more pro-active role on the maritime transportation in near future. Automatic Identification System(AIS) as
a VTS tool will significantly increase the VTS capability. It can obviously be stated that the AIS implementation will
open a new era on the VTS history. One might even question whether shore based pilotage would be possible
through VTS by having the AIS facilities. However since this debate is completely out of the coverage of this paper
therefore it would be better to leave this question for a further discussion.

IAS will provide (transmit) three message types which will be transmitted over VHF/FM maritime radio bands.

These message types are (Harre, 2000):

§ Static Messages; IMO number, call sign and name, length and beam, type, location of the position fixing
antenna on the ship.

3 Chicago Convention on International Civil Aviation, 1944 and relevant protocols.
‘f Resolution A.578(14).
* Resolution A.857(20).



§ Dynamic Messages; ship s position with accuracy indication and integrity status, time course over ground, speed
over ground, heading, rate of turn, navigational status, angels of heel, pitch and roll (optional),

§ Voyage related messages: ship s draught, hazardous cargo type, destination and estimated time of arrival (at
master s discretion) and route plan in form of way points.

The authors of this paper support the general concept on shore based surveillance services and pilotage services.
Pilotage and shore based surveillance services are two main real time information and assistance to the shipmaster
nowadays combining each other can not be considered as an alternative to one another. Having long historical
background and tradition pilotage is still the first priority navigational assistance to the shipmaster having considered
the special circumstances of the ship maneuvering characteristics. And this is a commonly admitted principle of
ultimate decision regarding the ship maneuvering should remain with those on board i.e. master or pilot . In fact
VTS is mainly a support service to provide information (or sometimes advice/assistance) for those on board who are
not able to have the overall picture and an additional watch-eyes to ensure that everything is going on well in a
sensitive area.

VTS will play more important role for the overall safety measures not only in a regional geographical area but also in
the globe by sharing data obtained by each regional/local VTS between the regional systems. This concept has been
considering throughout some international (particularly European) projects since as early as late 1980s°. Over the
past decade much research work has been carried out by the European Commission with respect to vessel traffic
services. Throughout these projects it became evident that information available to VTS could be used for further
application. This could be shipping agents, Port State Control bodies, security units, other official bodies or
commercial enterprises or basically all parties concerned with maritime transport management. This concept was
Regional Vessel Traffic Services (RVTS). In 1995 a number of projects were initiated relating with the VTS
including two large projects. One of them named COMFORTABLE concerned with the development of new tools
for VTS use to help operators recognize and assess traffic situations. The other was POSEIDON concerned with
integrated VTS, monitoring of sea environment and inter-active data on-line networks. The latter one has significant
importance and is subject to play serious pro-active role for the global safety measures in case it is enlarged to
embrace more global geography.

Within the EU Maritime Safety Policies recently in particularly afterwards of the Erika casualty in the North Brittany
Costs of France in 1999 EP was decided to strength the safety measures for both own flag vessels as well as for
foreign flag vessels. Among others the issues on telematics applications for transport in Europe. A part of a global
telematics system for trans-European transport networks; some important maritime issues were included and traffic
control/management and information centers were emphasized.

When these new policies realized it will obviously be a new era on the global safety measures with the support of
AIS in shipping. AIS is being considered not only for short range data transfer but also for long range data transfer.
Therefore it can be used as a tool for not only data transfer to the vessels in the vicinity (VHF range) as well as to the
VTS. It is a tool which can be used for global ship monitoring as a long range transciever either will be work on
Inmarsat-C or MF/HF DSC radio’.

4. Conclusion

As it was deduced from the recent projects carried out in the European Community and the new technologies just

integrated to the communication systems of the mobile units in the International Maritime Transportation VTS

concept is fronting completely a new era. However, the idea of Traffic Control, Management and Information

Network should amplified in such that it will embrace all compatible Vessel Traffic Services. This is will be a

Global VTS network which can possibly facilitate all functions listed below:

§ There will be a united memorandum of understanding (MOU) combining all regional MOUs and enabling them
act in a concordant manner. And by doing so, all Ports State Control activities will be able to standardized,
supportive to each other,

§ A global oil pollution monitoring system will be established. Thereby not only regional protection but also a
global marine environment protection will be enabled,

6 Cost-301 Project; European Concerted Action on Shore-based Maritime Navigation Aids Sytems.
7 Guidelines for installation of shipborne AIS.



§ This process will improve the security measures which became a major concern for some of the countries
afterwards the inauspicious event of September 11™ of last year,

§ It will enable a global monitoring facility for observing the rogue vessels those who do not comply with the
COLREG not only in areas under a specific VTS coverage but also in wider navigable area.

§ Support Search and Rescue organizations and SAR activities,

§ Support maritime Security Guards against illegal activities such as smuggling, piracy etc.
§ Enabling advanced planning for port managers,

§ Enabling advanced planning for traffic controllers/managers (VTS) etc.,
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ABSTRACT

Safety has become a major issue in maritime community as the adverse effects of increased marine transportation
have become a serious problem especially at congested waters like narrow straits, ports and port approaches. As a
precaution, shore-based centers called VTS, have been used widely in these water bodies for monitoring,
controlling, and directing the vessel traffic and also collecting and disseminating information about the traffic
situation and navigational hazards. In this study the author explains the effectiveness of VTS systems in reducing
vessel accidents by using the experiences and the perceptions of the mariners who had direct experiences on these
systems as user. The maximum benefit to be obtained through the introduction of a VTS system was estimated by
using the causal factors of accidents as a starting point on collisions and groundings. Also the results of this study
have been compared with the studies that were done on this subject by different institutions and at different levels.

1- Introduction

In March 1967 the tanker Torrey Canyon ran aground off the South—West coast of England spilling 120.000 tons
of oil into the sea. This disaster and clean-up costs along the coast totaled 2 million pound. For the first time
general public were made aware of the danger that the maritime traffic posed to the environment and this accident
promoted investigations into how such damage could be avoided in the future.

Before the 60 s the marine casualties affect a limited group of people such as ship and cargo owners, insurance
companies and the crew but as result of technological developments in ship building sector, the demand for large
ships and explosive and noxious cargoes which are carried, vessel casualties began to affect great communities,
large areas and long periods.

The adverse effect of marine transportation becomes a serious problem especially at congested waters like narrow
straits, ports and port approaches where the limited water bodies are used by great number of users for different
purposes. Beside conventional waterway management tools, shore-based navigation support systems have been
used widely in these water bodies for monitoring, controlling and directing the vessel traffic in these water bodies
for more than 2 decades.

William O’Neil, Secretary-General, IMO stated in one of his speech that the principle of control had been
accepted in all other modes of transport and there is no need for not extending it to shipping when safety would be
enhanced . This statement is of great importance for the changing future of marine navigation. Masters and the
officers may share their commanding authority with the shore-based centers for enhancing safety of navigation
especially on coastal waters, ports and ports approaches, as it is at aviation. So the effectiveness limits of VTS
systems and the factors effecting the VTS effectiveness must be identified and the mechanisms which will
enhance the co-operation between ship and VTC must be developed.

2. VTS Definition and Legislative Background

Vessel Traffic Services (VTS) are the assortment of personnel, procedures, equipment, and regulations assembled
for the purpose of traffic management in a given body of water. A VTS includes some means of area surveillance,
traffic separation, vessel movement reporting, a traffic center, and enforcement capability. These functions are not
dissimilar to the advanced air traffic control and management systems.

Although it was first introduced in 1948 at the port of Liverpool, the value of VTS in navigational safety was first
recognized by IMO in Resolution A.158 (ES.IV), Recommendation on Port Advisory Systems adopted in 1968,



but as technology advanced and the equipment to track and monitor shipping traffic became more sophisticated,
new guidelines were needed on standardizing procedures in setting up VTS. As a result in 1985 IMO, adopted
Resolution A.578 (14), Guidelines for Vessel Traffic Services which said that VTS was particularly appropriate
in the approaches and access channels of a port and in areas having high traffic density, movement of noxious or
dangerous cargoes, navigation difficulties, narrow channels or environmental sensitivity.

Revised Guidelines for Vessel Traffic Services, including Guidelines on Recruitment, Qualification and Training
of VTS Operators , were adopted as Assembly resolution A.857 (20) in November 1997.These guidelines are
associated with SOLAS Regulation V/8-2. In June 1997 IMO Maritime Safety Committee adopted a new
regulation 8-2 to Chapter V — Safety of Navigation- which sets out when VTS can be implemented.The
regulation states that VTS contribute to the safety of life at sea, safety and efficiency of navigation and the
protection of the marine environment, adjacent shore areas, worksites and offshore installations from possible
adverse effects of maritime traffic. Governments may establish VTS when, in their opinion, the volume of traffic
or the degree of risk justifies such services . The new SOLAS regulation also states that; contracting governments
planning and implementing VTS shall, wherever possible, follow the guidelines developed by the organization.
The use of a VTS may only be mandatory in sea areas within the territorial seas of a coastal states.

According to official definition of VTS at IMO Resolution A.857(20), Vessel Traffic Service (VTS) is a service
implemented by a competent authority, designed to improve the safety and efficiency of vessel traffic and to
protect the environment. The service should have the capability to interact with the traffic and to respond to traffic
situations developing in the VTS area' . interaction with the traffic and to respond to traffic situation are the
goals of VTS that make it different from all other vessel traffic management tools. The term competent
authority used in the definition is; the authority made responsible, in whole or in part, by the government for
safety, including environment safety and efficiency of vessel traffic and the protection of the environment . It is
very important to mention the difference between the terms VTS authority and competent authority VTS
authority is the authority with responsibility for the management, operation and coordination of the VTS,
interaction with participating vessels and the safe and effective provision of the service *. Service area of the VTS
should be delineated and formally declared and this VTS area may be subdivided in sub-areas or sectors.

The surface picture of vessels and their movements in a VTS area -VTS Traffic image-, is created at the center
where VTS is operated -VTS center- by appropriately qualified persons performing one or more tasks contributing
to the services of the VTS -VTS operator-.

The approach to VTS operations differ from country to country and also from authority to authority that is
responsible for management, operation and coordination of the VTS. For instance in Europe, primary purpose for
VTS operations is to increase the throughput of port facilities. Maritime safety and environmental protection are
secondary benefits. The driving force of these systems has been the need to improve efficiency in order to compete
with other national ports and, ultimately more important, with those in the country or countries next door. In the
USA and Canada installation of VTS is motivated primarily by safety objectives as the majority of them are
managed by coast guard and other public utilities ( Moore,1997).

2.1 VTS Services

As a service provider, VTS should comprise at least an information service and may also include a navigational
assistance or traffic organization service or any other coordination with allied services,

The Information Service; is provided by broadcasting information at fixed times and intervals or when deemed
necessary by the VTS or at the request of a vessel by predetermined declared VHF channels and may include for
example reports on the position, identity and intentions of other traffic; waterway conditions; weather; hazards; or
any other factors that may influence the vessel’s transit.

The Navigational Assistance Service is especially important in difficult navigational and or meteorological
circumstances or in case of defects or deficiencies. This service is normally rendered at the request of a vessel or
by the VTS when deemed necessary *.

The traffic organization service concerns the operational management of traffic and the forward planning of vessel
movements to prevent congestion and dangerous situations, and is particularly relevant in times of high traffic
density or when the movement of special transports may affect the flow of other traffic. The service may also



include establishing and operating a system of traffic clearances or VTS sailing plans or both in relation to priority
of movements, allocation of space, mandatory reporting of movements in the VTS area, routes to be followed,
speed limits to be observed or other appropriate measures which are considered necessary by the VTS authority 5.
Also VTS makes cooperations with the allied services which are actively involved in the safe, secure and efficient
passage of the vessels through the VTS area. An overall summary of basic and co-operatve VTS services are
shown in table 1.

Table 1: Basic and Co-Operative VTS Services

Basic VTS services l Co-operative services
. igational  [Traffic -
Information Nayxgatlon l. . lRegulatory lEmergency Tr'ansport Support
assistance organization oriented
Position and Establishment
Traffic N . and operation of |Law Search & . Pilot
. . movement info Port operations
information a scheme of enforcement [Rescue management
on own vessel
routes
. Establishment
Identities and . . .
Meteo. . and operation of Environment (Terminal Tug
. movement info . HAZMAT o
Information a reporting monttoring management management
on other vessels
system
. Warnings to Allocation of .
Fairway vammng . Port state  [Pollution [ntermodal
.\ individual maneuvering . .
conditions control fighting transport chain
vessels space
. Forward
Hydrographic [Shore-based . s .
. . planning of Customs Fire Fighting  [Ship operators
Information  [pilotage
movements
Assignment of
iling plans t Marine Civil
NAVTEX P NS prans fo- .
individual police Protection
vessels
Enforcement of Immigration
traffic rules £
Port and
coast
security
Health
control

Adopted from: Institut Francais de Navigation (IFN),1998

3. VTS Effectiveness

VTS systems have been variously defined and existed in a number of configurations. Their basic objective is to
provide information and advice on other traffic and navigational hazards for ships. It is a system designed to
decrease uncertainty and to increase the situational awareness of the bridge team. The expected effectiveness that
VTS systems could have in reducing vessel casualties and associated dangers are determined in this study. The
weight average effectiveness level for major causal factors of groundings and collisions were defined which
reflected the estimated reduction in vessel casualties that could be expected to occur with the introduction of VTS
systems. An acceptable analytical method has yet to be developed for fully measuring the effectiveness of VTS
systems relative to all the factors that affect operational risk. Further more VTS performance data from which
effectiveness might be assessed are limited. Nevertheless major port needs and VTS studies, accident
investigations and limited near-miss documentation demonstrate that substantial benefits can be achieved through
VTS operations (NRC,1994).There are 3 potential alternative techniques for estimation of the VTS effectiveness.
These are,

1-  Statistical analysis of casualties in situations with and without a VTS.



In this method the effects on casualties before and after a change to VTS are examined. It can have limitations,
particularly if the traffic demand characteristics change during the period (Fabre et al,1988) and this method
can be possible only if a significant number of casualties occur before and after, and if no other factors change
in the meantime (NRC,1994). So this method needs long period of statistical casualty observations. Also
statistics must be accurate and well prepared to reach reliable results.

Simulation of a VTS system.

Simulation is creation of an analogy or likeness of a real—world phenomenon and is widely used in maritime
education and training but its effectiveness for defining the VTS systems is not accurate. This method includes

the use of full mission bridge simulators coupled with a simulation of a VTS center as well as various forms of

a mathematical simulation. (Maio et al,1991)

Synthesis of expert opinions.

This is a widely used method to develop VTS effectiveness estimates. The opinions of experienced mariners
and/or VTS operators are collected and then analyzed (Fabre et al,1988).Focus groups and/or questionnaire
techniques are generally used for data collection.

3.1 Literature Related to VTS Effectiveness

There is a large VTS related literature concerning its history, organization and functions, authority in which control
of VTS is vested, VTS legislation, equipment and capital projects, staffing, training and qualification for
personnel, advanced technologies and the future of VTS but the literature is very limited for the effectiveness of
VTS systems. Major studies related to this subject are mentioned below.

1-

COST 301:The COST 301 project was a program established by the European Community (European Union)
in the early 1980 s to asses the risk to marine traffic in European waters and to promote safety through shore-
based navigation aids including VTS systems. Opinions of experienced mariners and VTS operators were
collected by a questionnaire. The maximum benefit to be obtained through the introduction of a VTS system is
60 percent on collisions and the maximum benefit which is likely to be obtained through the introduction of
any VTS system is estimated to be 55 percent on groundings.

National Vessel Traffic Service Study, Canadian Coast Guard, 1984: This study, performed to asses the
benefits and costs of the Canadian VTS, is one of the primary documents specifically addressing the
effectiveness of VTS. The study focused on developing effectiveness measures for four different waterway
configurations and a number of alternative VTS systems configurations. VTS effectiveness was estimated to
range from 15 to 70 percent. The study found that the casualty rate reduction factor for a radar surveillance
VTS with automatic track analysis would be expected to range between 0.50 and 0.70 depending on the type
of waters. The average VTS effectiveness was estimated to be 43.3 percent. Estimates of VTS effectiveness
were developed using the knowledge and experience of a team of personnel with marine related background.
These persons included former mariners, VTS regulators and consultants, as well as Canadian Coast Guard
management. :

Vessel Traffic Systems, Analysis of Port Needs, USCG,1973: The purpose of this study was to rank 23 ports
of U.S. in order of their VTS needs using a cost—benefit algorithm. The estimated reduction in vessel
accidents was found 30 to 32 percent for a mix of collisions, rammings and groundings and collisions alone 60
to 65 percent.

Dover Strait Research, 1978: In this study the annual rate of collisions was used to measure variations in the
level of safety. After the introduction of Channel Navigation Information Service there was a 54.7 percent
reduction in the number of collisions.

Safety Assessment of Waterway Network in Tokyo Bay Area,1990: The time trend of the number of traffic
accidents in the Tokyo Bay was studied to evaluate the effectiveness of the Tokyo Bay Traffic Advisory
Center. The percentage reduction in accidents due to the VTS was found to be 52 percent.

Port Needs Study, USCG, 1991:This study was performed by USCG to determine the benefits and costs of
potential U.S.C.G. vessel traffic services in selected U.S. deep water ports on the Atlantic, Gulf and Pacific



Coasts. Casualty rate reduction factor for collisions was found to range between 0.52 and 0.68 and for
grounding between 0.25 and 0.46

4. Methodology

In this study Synthesis of expert opinion method was used to estimate VTS effectiveness at congested waters.
Questionnaire technique was used for collecting data about the perceptions of officers and masters who have
direct experience on these systems as users. A non-probability convenience sampling method was used during the
sampling process. The questionnaire was applied to respondents at a terminal on the south coast of Turkey, Pilot
Associations in Izmir and Istanbul and maritime education institutions. It was aimed to reach respondents from
different nations having oceangoing licenses. 150 questionnaire were prepared and total 61 replies were received in
two months period. The questionnaire was designed within two stage and these stages will be discussed at next
section.

5. Findings

Respondents were from 9 different nations including Turkey, India, Pakistan, Greece, France, U.S.A., Norway,
Romania; 48 % of the respondents have ocean going master, 19.7 % of them have oceangiong chief officer license;
87 % of them have sea experience more than 6 years; 70 % of them are at an age of 30 and above; 70 % of them
were active on board, 15 % of them were maritime lecturer with sea experience and 13 % of them were pilot.

The study was performed at the two stages. At the first stage, ten major casual factors of two major accident types
at sea were chosen. In general more than 80 percent of major vessel accidents are collisions and grounding
(including stranding). Collision involve physical contact between two or more vessels, where there is an interactive
decision making process for the vessels concerned and groundings involve the crossing of the boundaries of
navigable space by the ship concerned, therefore, the decision process only for that ship, were chosen as accident
types. Respondents were asked to rank the role of casual factors of casualties with regard to their experiences and
perceptions from 1 (min) to 5 (max). And results were shown as Casualty Effect Level (C.E.L) in the table land 2.

Casual factors of groundigs and collisions

1- Hydrographique features : current, tide etc.
2- Meteorological features: fog, wind, rain etc.
3-  Geographic conditions: narrow, shallow etc.
4-  Traffic intensity

5- Crew conditions: motivation, training etc.
6- Non-compliance with COLREG

7- Defective ship

8- Commercial pressure on the crew

9- Beyond human control

10- Insufficient infrastructure of the waterway

At the second stage, respondents were asked to rank from 1 (min) to 3 (max) the role of Vessel Traffic Services
(VTS) on preventing the marine accidents which are caused by the factors listed above. These values were called
VTS Effect Level (VTSEL). And these two sources of data were analyzed together and the weighted average of
VTS Effectiveness Factor (WEF) was found for both collisions and groundings for each casual factor (see table 1
and 2). At the end of the analysis the maximum benefit which is likely to be obtained through the introduction of
any VTS system is estimated to be 51.7 percent on collisions and 52.7 percent on groundings. The results were
found to be parallel with the studies that were done by different institutions and at different levels. Term VTS
Addressable Casualties and factors effecting the VTS effectiveness are described according to the results of this
study at the next sections. The results of the researches related to VTS effectiveness are also shown in table 4.



Table 2. VTS Effectiveness on Collisions
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5.1 VTS Addressable Casualties

VTS addressable casualties are the ones that may be prevented directly or indirectly by a VTS system. For
instance; open water collisions between two vessels caused by surprise, poor visibility, severe weather, or simple
miscalculation on the bridge; certain overtaking situations; casualties at dredging operations or at similar work
activities in a waterway; some casualties involving vessels at anchorage; casualties caused by traffic density,
geographic (narrow, shallow etc) and meteorological conditions (fog, wind, rain etc), hydrographic features
(current, tide etc), and insufficient infrastructure.

Also there are some incidents where effectiveness of VTS systems are limited. Incidents which are not addressable

by VTS include mechanical and technical failures, fire or explosion, non-participating vessels (i.e., fishing vessels

or other vessels less than 20 meters in length), casualties outside of the VTS range of surveillance, groundings or

collisions in close quarter situations such as docking, undocking, maneuvering in crowded anchorage, incidents

which occur with insufficient warning or lead time. Also it was found that VTS systems have limited effectiveness

in reducing the accidents caused by human error and commercial pressure.

5.2 Factors Effecting the VTS Effectiveness

During the research and the literature survey it was found that effectiveness of VTS systems depends on many

factors. These factors can be classified as follow;

I- Type of encounter: Meeting, crossing, overtaking

2-  Technological level of VTS system

3- Waterway types: Open sea, open approach, convergence area, open harbor or bay, enclosed harbor constricted
waterway, river, or open waters and confined waters

4- Traffic pattern: Simple ,complex

5-  Dynamic changes in VTS area: Varying port volume, types of cargo, regulatory actions, improvements in the
harbor, improvement accident reporting accuracy

6- Accident types: Collision, grounding, ramming

7- Types of services to be provided : Information, navigational assistance, traffic organization

8- Density and the character of the traffic: Local, transit traffic

9- Participation type and level : Voluntary, mandatory

10- Competency of VTS operators

Table 4. Results of the Researches Related to VTS Effectiveness

Results
Methodology (VTS Effectiveness Factor)
(%)
With and | Synthesis of .
Related Studies without expert £ £
VTS opinions = g General
analysis = e
&) )
COST 301 Project X 60 55 55-60
Canadian Coast Guard Research X - - 50-70 '
USCG (1973) Study X 60-65 30-32°
Dover Strait Research X 54.7 - 54.7°
USCG (1991) Study X 52-68 | 25-46 36-60
Safety Assessment of Waterway Network in X ) ) 55!
Tokyo Bay Area
Ender Asyali (2001) X 52 53 52-53

Note: Values are for advanced VTS systems active at congested waters
(1) Casualty types were not examined

(2) Total factor for collisions, groundings and rammings

(3) Only collisions were examined



6. Conclusions and Recommendations

VTS systems will play a more active role for enhancing navigational safety in the close future. The level of
cooperation between the bridge team and the VTS operators will determine the effectiveness of these systems.
Both the quality of ship s crews and that of VTS operators limit the effectiveness of VTS operations.VTS
authorities should be aware that well-trained VTS operators may have a positive effect on the quality of
participation by ship in VTS. VTS systems have limited effect in reducing the accidents caused by mechanical and
technical failures on board, human factors, non-complience to COLREG, and also commercial pressure on the
crew.Also when we consider the related VTS studies, the effectiveness varies in large ranges depending on many
factors related to waterway types, traffic pattern, participation conditions and technological level.But in general
overall accident reduction rate expected to range between 0.50 and 0.60 depending on the factors mentioned above.
The effectiveness of shore based systems in offsetting human errors such as those found in collisions and
groundings is limited. The results of this study give an overall idea about the VTS effectiveness in general and
can be used to evaluate the effectiveness of an existing VTS and a planned VTS and to make a cost and benefit
analysis for VTS projects. But to gain precious results for a special VTS area, an on-field study must be
performed. Such information can be useful in determining how VTS could be improved for existing systems.

Endnotes
1 VTS Guidelines A.857(20) (article.1.1.1)
2 VTS Guidelines A.857(20) (article 1.1.2)
3 VTS Guidelines A.857(20) (article 1.1.3)
4 VTS Guidelines A.857(20) (article 2.3.2)
5 VTS Guidelines A.857(20) (article 2.3.3)
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ABSTRACT
The shift of priorities in fitting out the bridge is the most characteristic feature of modern navigation. Ship’s position
determination by means of satellite systems is prevailing nowadays. The current developments negatively influenced
the navigator. He stopped using the classical methods of navigation. Besides some problems have arisen finding no
solutions by now. The following problems are worthy of special attention: pilotage, sharing the responsibility be-
tween the master and the pilot; manoeuvring characteristics of the vessel and taking them into account when plan-
ning a manoeuvre.
Pilotage diminishes the risk of navigating accidents. It is evident that the desirable solution of the problem is the di-
vision of responsibilities between the pilot and master, and giving their relations a legislative form of a pilotage
contract where the obligations and responsibilities of both parties are to be clearly defined. The conflict between the
master and the pilot arise on the ground of absence of the clear division of their roles, functions in the ship ad-
vancement control system.
The existing nowadays situation in the issue of ship’s manoeuvring characteristic data provision does not comply
with the modern requirements to the safety of navigation warrants. The necessity of the manoeuvre preliminary
planning is declared theoretically to be essential but it is impossible to put it into effect due to the absence of the
necessary data. The way of solving the problems is the creation of the full structural scheme of a ship’s movement
control system and working out the methods of manoeuvre planning taking into account the ship’s characteristics.

1. The information for the captain about manoeuvring properties of the vessel.

The principal peculiarity of modern condition of the science of handling the vessel is the aspiratic to automate proc-
ess of handling the initial data, display of the situation, acceptance of the decision and fulfilment of manoeuvring
without intervention of the navigator. However before automating any process of handling, it is necessary to learn to
carry it out manually, and then to have it formalised. Fast change of conditions and unpredictability of influence of
the external factors result in the necessity of taking decisions on ship s handling in circumstances of uncertainty and
shortage of time and that is always risky. Production-economic risk and high price of an eventual error result in the
fact that the handling of a vessel in difficult conditions is carried out by the captain of a vessel. The safety of naviga-
tion thus is determined by master s skill of handling the vessel. Such skill can be obtained only by repeated fulfil-
ment of operations of handling vessels on simulators and on the bridge during her exploitation. The attempt of a rigid
regulation of actions of the navigator while handling the vessel by the edition of manuals and instructions does not
give positive effect, as the majority of documents order, what it is necessary to carry out, but do not enjoin how to
make it. Three ways of formation of steady skill of accomplishment of elements navigator’s works are shown on figl.
EXPERIENCE
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Fig.1. The circuit of formation of skill




The analysis of navigation incidents shows, that they have taken place in most cases not because of malfun  c-
tion of means of navigation and handling or late detection of danger, but owing to the readiness of navigators to ac-
cept the decisions on steering control adequate to a developing situation. It occurs the reason, that the navigator has
not enough sufficient experience. The personal know-how of the navigators on handling the vessel consists of the
sum of skills of fulfilment of definite elements of navigator s work (turns, navigation in fairways and in constrained
waters, mooring in port and sea etc.). It is acquired in result of long work at sea, mainly by a method of tests and er-
rors. However there is a number of kinds of activity of the navigator at handling a vessel, when he is compelled to
work without the right for an error.

The absence of proper skill handling a vessel is especially displayed with navigators who are allowed to work inde-
pendently on the bridge as the chief mate, captain or pilot for the first time. Therefore for development of proper
skill proficiency we use a system of training and work on the bridge at sea with an extra master, which requires sig-
nificant expenses. It is more preferable to form the initial skill on the simulator.

For the description of a vessel as of the object of handling manoeuvring characteristics are used. They can be di-
vided into two groups: stopability and turnability (fig.2). In conformity with the offered classification the stopping
characteristics are: dispersal, substopping, passive braking and active braking. The characteristics of circulation in-
clude: constant time of delay of turn T(8); course keeping ability, criterion Q; a zone of instability @, ,£8;0; of
meeting the turn, time t,(3) ,angle ©,,(8 );advance 1,(8); transfer 1, (8);a tactical diameter of circulation D(d); a final
diameter of circulation Dy (8). About most of them navigators have no information (according to IMO recommenda-
tions 20% only).

For uniform interpretation of each of the
specified characteristics we shall give their

|PASSIVE BRAKING Ty, Spe l definition. Dispersal -process of increase of

IACTIVE BRAKING Tas, Sas

STOPABILITY speed from a smaller step to greater. Sub-
stopping- process of reduction of speed from

a greater step to smaller. Passive braking -

SUBSTOPPING T, Sgs

DISPERSAL Ty, S4 1 process of reduction of speed of a movement
at the stopped main engine on account of
MANOEUVRING Constant time of delay the turn T(3) water resistance. Active braking is process of
CHARACTE- i reduction of movement speed at the expense
. . of a thrust of the propeller, working astern.
RISTICS P> The zone of instability @ & 8 In order to consider each element of circ  u-

lation, it is necessary to consider the turn of
a vessel in detail. With the beginning of
turning a rudder at a movement of a vessel
ADVANCE £ ( 5) l ahegd a lateral force occurs and the vessel
1 begins to move in the direction, opposite to

TRANSFER 4?2(5) I turning of the rudder, there is a turning drift
angle. However the specified turn occurs in a

slowed-up way, and the shifting in the oppo-
site side for the majority of vessels is insig-
nificant and consistent with the width of the

l ship and accuracy of the trace measurement.
With the occurrence of a drift angle of the
hull there is a hydrodynamic force, which
essentially accelerates all processes, and at
turn of about 180 degrees there is the move-

1 The description of meeting
the turn t,,(8), ©n(d)

TURNABILITY

Tactical diameter Dy(J)

Final diameter D¢(d)

Y ¥ Y Y ¥V ¥

Turning circle time (360°) T¢(V, §)

Fig.2. Classification of the ship s manoeuvring characteristics

ment at a constant turn rate.

As the analysis of results of sea keeping trial on more than 35 vessels shows, a dependence close to linear exists
between the rate and the time of tumn. In practice while manoeuvring it becomes apparent that after turning of the
rudder to the given angle the vessel is as if standing. This time in navigation is named as "preliminary period of
turning”, and the way covered during this time is a preliminary way of circulation. The value of that time depends
on the displacement of a vessel. For example for m/v The Captain Temkin in loaded condition it is within limits
42s at 8=5%and 10s at &=35°. For m/v " Khariton Greku" in loaded condition it is within limits 52s at & =5° and 5s
at 0=35°.The behaviour of a vessel at handling on a steady course is determined by a kind of an initial site of the
diagram of handling, which is characterised by limiting angles of negative turnability (£3,, ) and turn rate of spon-
taneous circulation at a rudder in zero position (@, ).



For the estimation of course keeping ability generalized criterion Q is applied:
Q= (05+60,)- AO/AS =n, - L-AOJAS [t/V

where n;, is the number of turns of a rudder during observation t; L is the Iength of the vessel between perpendic  u-
lars; V is the speed of the course; A® - average amplitude of yawing; AS - average amplitude of an angle turning
of a rudder. For the description of the process of the termination of circulation we apply the operational characteris-
tics - angle (6,,) and time (t,) of meeting the turn, received from the manoeuvre "an asymmetrical zigzag". Ad-
vance(l,), transfer (1,), tactical diameter (Dyy and final diameter of circulation (Dy) are geometrical characteristics of a
trajectory at circulation.
The stopability characteristics. At the existing calibration of forward (AHF, AHFm, AHH, AHS, AHDS) and back
(ASF, ASH, ASS, ASDS) rotation of the engine number of all possible combinations will be 50, and in view of two
conditions (in load and in ballast) - 100. Thus completely the braking properties of a vessel characterise 200 values
of time and brake way. Such a big quantity of data, necessary not only to be known, but also used intelligently, pre-
sents significant difficulties for navigators. Therefore it is important to determine in which kind they should be given,
for navigator to be able to take them easily into account at manoeuvring.
The basic issue, determining the value of knowledge of the stopping characteristics, is accuracy and form, in which
they are submitted. Experimental-calculation method allows to get accuracy higher than 10%. The tabulated form is
the most compact, which contains final values of the way and time of braking (tab. 1-3). By use of PC on the bridge
for determination of the brake characteristics the specified gradation of speed loses sense, as PC calculates a brake
way and time for the existing condition and speed.

Table | Stopping characteristics m/v Chariton Grecu

Engine

ahead AHF AHFm AHH AHS AHDS
Engine L,imin Siebn Linin Siept E,imin Sicor Lymin Siebn t,imin Siebt
astern In ballast condition Draft =8.05 m, Disp. = 41770 tons.

Stop 347 27.02 34.0 25.45 33.8 24.92 31.7 20.98 28.7 16.85
ASF 8.2 10.27 7.6 8.7 7.4 8.17 6.3 5.72 5.6 4.06
ASH 10.7 11.95 10.1 10.38 9.8 9.85 8.7 7.24 7.8 525
ASS 15.4 14.63 14.7 13.06 14.5 12.54 13.3 9.71 12.1 7.27

ASDS 22.7 17.97 22.1 16.41 21.8 15/88 20.5 12.84 19.0 9.95

In loaded condition Draft=12.33m, Disp. = 66000 tons.

Stop 55.0 42.35 53.5 38.98 53.5 38.98 49.6 32.1 439 24.81
ASF 10.9 14.22 95 10.85 9.5 10.85 7.8 6.99 6.7 4.66
ASH 14.2 16.62 12.7 1325 12.7 13.25 10.9 9.04 9.5 6.17
ASS 20.4 20.54 18.9 17.16 18.9 17.16 16.9 1248 | 151 8.82

ASDS 30.2 25.51 28.7 22.14 28.7 22.14 264 | 1698 240 12.48

Table 2. Dispersal characteristics mjv. Mikola Bajan in ballast

Existing New calibration of the engine
Totation AHDS AHS AHH AHFm AHF
of the

engine t,s S,ebt t,s S,cbs t,s S,cbs t,s S, cbs t,s S,cbs
Stop 1253 15.5 924 15.5 691 15.5 655 15.5 593 15.5
AHDS - --- 448 10.3 457 13.1 448 134 427 13.8
AHS - - --- - 326 10.0 338 10.8 346 12.0
AHH —-- - --- - - - 8 0.3 177 6.6
AHFm | — 107 |41




Table 3 Substopping characteristics mlv. Mikola Bajan in ballast

Existing New calibration of the engine

rotation

of the AHDS AHS AHH AHFm

engine tys Svcbs tys Sacbs tys Sacbs ts Sacbs
AHF 919 23,4 552 17.5 215 83 127 5.1

AHFm 874 21.7 490 15.1 18 0.7 --- -

AHH 846 20.6 448 13.6 - - --- -
AHS 695 14.0 - - --- - - -

On the basis of the analysis, generalization of existing methods of definition, account and presentation of the
stopping characteristic classification of methods of determination of the stopping characteristics (fig. 3) was offered.

On the methods of . Experi -
perimental .
determination of |yl Clevhton e ation 4|  Experimental
coefficients K and , i .
v_ v v
Formula s decision Decision of differen- Graphical and
On th thods of .
]; ett?nrgf a:d Séo | of differential equa- tial equation made Approximate
tion by numeral methods empirical
On the methods of GRAPH GRAPH GRAPH in the Tabular ter-
data presentation —P V(t) and S(t) t(v) and S(v) form of IMO minal tand S

Fig. 3. Classification of the methods of the stopping characteristics determination.
The characteristics of turnability. For the representation of the characteristics through 5 degrees interval of a rudder
to the right and to the left for a condition in load and in ballast total of the data, describing process of turn will make
about 180. On the basis of the analysis and systematisation of existing methods of determination, account and repre-
sentation classification of methods of determination of the turnability characteristics (fig. 4) was offered. For the ac-

count of the data about turnability at planning of the manoeuvre ways of pieces, perpendiculars and ellipse were de-
veloped.

On the methods of EXPERIMENTAL-
+ A 4 \i \i
On the methods of NATURAL TRIALS ON
getting P TRIALS MODELS IN ANALITICAL EMPIRICAL
I POOLS
' y
] % v
On the methods of Graph and tabular G Graph curves Tabular of ele-
raph and tabular .
the data presenta- of . trace under ments of circula-
. . of perpendiculars . . .
tion pieces circulation tion

Fig. 4. Classification of the methods of the determination of turnability characteristics.
The most compact is the tabulated form of representation of the circulation given above elements. At hand-operated
planning of turn it is reasonable to use the data on the characteristics as pieces, from a point of crossing of ways be-
fore and after turn (M), up to points of beginning (MB), current and ending (ME) of turn. '
At automated or automatic planning of points of turn it is recommended to use way of an ellipse and perpendiculars.
The essence of the way of an ellipse is in the fact that on meanings of elements of circulation 1,1,, Dy, D a trajectory
of circulation with the sites of an ellipse of variable curvature. The points of the beginning of turn and intermediate



ones are calculated and represented through the given by navigator interval of course as perpendiculars from the
point of the ending of the turn up to the line of the initial way and from the beginning of the turn to the point crossing
of the mentioned perpendicular and the line of the initial way. Having carried out binding of the specified points to
geographical position of the point of crossing of ways M, we shall receive both latitude and longitude of points of the
beginning and ending of the turn and intermediate points.

2. Motion controlling system of ship

From the very beginning the navigation skill was acquired solely in practice, through trial and error. With all that the
process of acquisition of the specific navigation skills, as well as of knowledge, either concerning them, or the whole
manoeuvring process, was too long. Many generations of captains, shipbuilders and scientists contributed to the de-
velopment of the science of ship manoeuvring control. The results of theory as well as practice of ship manoeuvring
control are contained in the works by many authors [1-7].

However, the process of cognition of the ship as an object of control as well as its manoeuvring cannot be consid-
ered complete. The reason for this is the great number of new types of ships, variety of tasks ships carry out at sea,
and also the absence of universal systematised conception of the theory of construction of the system of ship move-
ment control during manoeuvring.

While the collection, accumulation and generalisation of experience on manoeuvre control for various ship types is
going on through trial and error, the acquisition of adequate knowledge will last long. To accelerate the process of
cognition and to form necessary skills on manoeuvre control different training equipment is used, including simula-
tors with visualisation of situation at sea. Nevertheless, accidents at sea often happen because of wrong man s actions
when manoeuvring. It turns out, that he isn t prepared for operation in non-standard and extreme situations, though
the equipment works well. When dealing with problems of shiphandling the questions of practical manoeuvring are
usually distinguished and discussed, mainly it is the account of personal experience on carrying out one or another
sea operation — mooring, towing, anchoring, storming etc. Less attention is given to ways of securing safe navigation
by forming composition and structure of ship controlling system, through the knowledge of physical processes, tak-
ing place when manoeuvring. For the process of navigation, the following wording of the term ship controlling
system can be suggested: totality of ship devices and elements, providing ship control when carrying out industrial
tasks or manoeuvring.

The main quality of ship controlling system is its extremity. It has double nature. Firstly it means that the task of
controlling is achieving of extremes of a function, which describes the condition of a controlled object (for instance,
sailing from one port to another by the shortest way, in the shortest period of time and so on). Secondly the question
on controlling extremity raises, through the necessity of achieving the aim of control with minimum expenditures,
that is using it with maximum effectiveness (for instance, controlling by course with minimum number of helm or-
ders, with minimum deflection from the given track). In the first case the extremity of controlling is defined by the
extremity of the aims of control. In the latter one it is connected with the extremity of the controlling process itself. It
means, that it must be optimal in certain sense. In such a way the controlling has some hierarchical levels, which are
schematically presented on fig.5.

(| THE FIRST LEVEL SYSTEM OF CONTROLLING THE MOTION (COORDINATES) |
1 ; ;
ATM ] ([ ALGoriTHM ]

f f

[ THE SECOND LEVEL SYSTEM OF CONTROLLING THE COURSE AND SPEED |
x 3 s
SN AIM ] ([ ALGoriTHM ]
£ »

[ THE THIRD LEVEL SYSTEM OF CONTROLLING THE SHIP DEVICES AND SUBSYSTEMS ]

EXTERNAL
INFLUENCE

Fig.5. Block-scheme of hierarchical system of ship controls.
On differently detailed levels and using other methods, such hierarchy can be built on further. In fact, the hierarchy
of ship controlling is not large and exists up to 2-nd, 3-rd level. On fig.5 we can see that controls under the influence
of the 2-nd level are first of all the aim and algorithm of the 1-st level. Besides, the 2-nd level can have direct influ-



ence over the 1-st level, in order to increase its functional effectiveness. Rastrigin L.A. considers that the extreme
controlling is universal and all other methods are generalised by it. As applied to the process of ship control, the
system has its functional and space restraint. On one side there is a ship and its devices, on the other — environment.
Two types of constituent objects can be distinguished in the system: a number of devices, elements and a number of
relations. The process of dividing the system into devices and relations is called structurally [8].

In dependence on the number of devices and elements the systems can be divided into two types: simple and com-
plex. If the system includes a large number of interrelated devices and elements of various physical nature, including
man, and these elements correlate with each other in order to attain the general aim, then such system is called com-
plex. As the contour of controlling includes man, such systems are called man-machine (MM). Thus, ship-controlling
system can be defined as complex structurally MM system. It has the quality of adaptability, as it allows resolving
the main problem under changing navigational conditions. For the study of the behaviour of a complex system under
different working conditions, it is necessary to create its model. It should be mentioned here that despite the com-
plexity of ship controlling system, its aim is quite clear and is described with a small number of criteria.

The complex system can be divided into sub-systems that possess certain independence but are subordinate to a sin-
gle aim of the system functioning as a whole. The process of subdivision of the system into sub-systems is intended

for the analyses of its functioning algorithm and the optimisation of its construction. To define the importance of a
sub-system and its place in the controlling system, the consideration of two types of sub-systems— main and subordi-
nate — is suggested. The system structur represents a fixed totality of devices and elements, as well as the order of
interaction between them.

For the description of the system s functioning, graphs, structure- and block-schemes are used. For the understanding
of principles of interaction between devices and elements, it is necessary to place them in order according to the ex-
isting relations and given functional task. The organisation of a ship controlling system consists of the construction

of a well justified ordered distribution of ship devices and elements, together with the indication of the algorithm of
their interaction, and of their order of functioning under controlling to attain the given aim.

There are structural and functional organisations. The structural organisation defines the totality and purpose of cer-
tain devices and elements. The functional organisation defines the way of subdivision of duties and interaction be-
tween devices and elements. The system s condition is characterised by the parameters describing its original state as
well as the ongoing controlling process. The system is affected by the various factors usually called input values that
are numerically characterised by input parameters. They can be subdivided into inner and outer ones. If the source of
influence lies outside the ship, they are called outer. If the influence comes from ship devices, they are called inner.
For a ship as an object of control the output values are the forces of the influence from the wind, current, waves,
contact with berth, the tugs, interaction with other ships and so on. The inner values such as forces from the rudder,
propeller or thrust, can be further subdivided into controllable — those, that are fixed by a navigator, and uncontrolla-
ble — those whose time and value of influence are arbitrary.

The system s reaction to these influences is described by parameters called the output. For a ship as an ob-
ject of control the output parameters are kinematics parameters of the ship s motion and its position on the Earth sur-
face. The output parameters, whose change or preservation is the aim of controlling, are called the controlled. If the
controlled parameters, characterising direction and speed of a ship motion don t change, we can say that the ship is
moving in an established regime. If its course and / or speed are deliberately changed, it means that the ship is ma-
noeuvring.

System controlling consists of collection and processing of the information, and determination of the controlling in-
fluence for changing the output parameters in order to put the system in the given condition. The basis for function-
ing of any system, either simple or complex, is the given algorithm of its work (functioning). Without the working
out of the given algorithm of system functioning , the latter s work is impossible, because the goal and purpose of
the given system or sub-system is defined precisely by this algorithm. Besides, it is necessary to stress that external
disturbances are disregarded when synthesising the algorithm, defined only by configuration of the area for the ma-
noeuvring.

System s complexity is determined by the quantity of devices and elements it contains, and a number of tasks it per-
forms. According to the number of tasks, the systems can be single-purpose and multi-purpose. The quantity of de-
vices and elements determines the number of controlling contours flows the information flows through. The number
of tasks is still more important for this determination. For instance, the sub-system of the anchor device controlling
has but one aim — letting go or heaving up the anchor, and one controlling contour. Thus it is logical to call it simple.

Depending on the location of a source of influence or information, inner and outer contours are distinguished. The
outer contour designates the way of passage of information whose source lies outside the ship. The inner contour
stands for the way of passage of information whose source is on the ship itself.



Controlling the ship represents a multi-purpose task. Within this the aims of controlling can be of different nature
and aim. They can be aimed at providing navigational safety or effective fulfilment of production tasks. Presence of
man in controlling contour, during the breakdowns in the functioning system allows speaking about the influence of
the human factor on the safety of navigation and working effectiveness.

On the basis of numerous ship moorings at sea (1645) and in ports (980) carried out by the author, the analysis of
manoeuvre controlling system functioning was made. In accordance with the aforesaid and the results of investiga-
tion, the structure scheme of ship controlling system is suggested at fig.6.

In accordance with the given scheme, one can distinguish three main sub-systems within the system, namely Ship
motion controlling , Ship technical exploitation controlling and Ship crew controlling . With a view for provid -
ing safety of navigation, the sub-system Ship motion controlling is of considerable importance. Because the co n-
sideration of all aspects of ship controlling represents a many-sided problem, later we will deal only with the sub-
systems of providing navigational safety.
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Fig.6 Structural scheme of the system Ship controlling
In a very general aspect the aim (task) of the ship motion controlling is guiding the ship along the given line of safe
way defined by points on the chart, with minimum divergence. t that the way line is defined by totality of rectilinear
and curved sections. The motion-controlling task can be divided into several levels namely sub-systems and contours
of controlling (either outer or inner). This sub-system has subordinate sub-systems of course and speed controlling as
well as of resolving problems of passing. The system of ship motion controlling can be represented by a structural
scheme as it is in fig.7.The object of controlling is the hull of the ship, which will be represented as trajectory of a
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point situated in the gravity centre G, when examining the manoeuvring process. The informational-controlling de-
vice, receiving the information of the course, speed of the ship, sea depth, values of outer influences and the error
signal, works out the command on means of controlling, in order to bring the system in the given condition. Man-
operator (MO) represents an element of this device.

By means of controlling (steering gear, propeller, steering propeller, anchor device, braking device and tugs), the
controlling effect U is worked out, which brings the system into the given condition. The navigator, who is responsi-
ble for the manoeuvring process, sets the value and duration of controlling effect.

Quter influences Z — the wind (drift angle o), current (leeway from wind-induced, tidal and constant current f3, ),
waves (slamming, flooding), interactions (with ships during overtaking and passing in short distance, with moor-
age s, channel and fairway walls, with sea bottom) affect the ship and cause its displacement concerning the given
line of way. There are two approaches: either the corrections for taking these perturbations into account are brought
in when working out of the controlling effect; or the corrections are not calculated during the working out of the
leading influence, but their effect is taken into account in the value of the error signal. In the latter case the error sig-
nal value may be so high that the controlling effect would not be sufficient to bring the system into the given condi-
tion. As a result, grounds for an accident appear. If the ship s position goes out of the admissible limits, then the ac-
cident occurs.

The given algorithm of the motion controlling system functioning is technologically defined by configuration of
navigational area for manoeuvring and is represented as geographical position of the points on the chart, through
which the ship should and can go when moving and manoeuvring. Usually the navigator elaborates this algorithm
according to the information of the planned passage contained in the charts, pilot books and other sources. The recti-
linear sections of the way are chosen, the position of the crossing points of the way line before and after a turn are
plotted on the chart or entered into PC memory, the true courses between consecutive way points are plotted or cal-
culated. To draw the curvilinear trajectories it is necessary to have the knowledge of turnability characteristics as
well as of methods of plotting or calculating intermediate points position according to these values. It is necessary to
mention that the algorithm does not depend on the outer influences. Secondly, the algorithm can be subject to a cor-
rection only when the navigational conditions change, which do not let to pass along the given way.

If navigator elaborates the given algorithm orally and controls the actual situation only visually, without using any
technical devices, then the reliability of controlling system is essentially reduced. Usually the conflict between the
captain and the pilot takes place for that reason. The pilot, on the basis of his knowledge of local conditions, elabo-
rates the given algorithm of controlling system functioning; he actually controls the ship, while the responsibility for
realisation of the algorithm lies upon the captain.

Besides, the conception of such algorithm allows explaining the reason of navigational accidents. Such definition can
be suggested — The ship accident had occurred, when the controlling effect was not sufficient for bringing the ship
into the given condition .

The device of resolving problems of passing works out the source data for the forming of the given algorithm of mo-
tion controlling system functioning, taking into account the presence of dangerous ships, and for its correction ac-
cording to changes in situation of closing.

The comparison device evaluates the actual and given admissible position and works out the error signal Xg, in ac-
cordance with which the informational-controlling device elaborates the command for means of controlling.

If there is no comparison device and Xy signal is not worked out, then the ship will never be able to fulfil the given
aim of controlling and to get to the point of destination. It is necessary to particularly stress that the motion control-
ling system cannot function without information of actual ship position. The sub-system of course controlling can
function without information of position.

The positioning device functions on the basis of using different ways of receiving the information about the position
— astronomical navigational, visual, radar, radio-navigational, satellite and others.

The speed and course-showing device determines the direction of the ship motion by gyrocompass or magnetic com-
pass and the ship s speed by log or propeller revolutions.

The sub-system of ship motion controlling works in accordance with the following algorithm. The given algorithm

of the motion controlling system functioning produces the position of points along the given way. The information of
the actual position, coming from the positioning device, together with the given position go to the comparison device
where the error signal X4 is worked out, the value of which comes to the informational-controlling device. The in-
formation of the previous given course, actual position, and the information of the value of outer influences also
come here. On the basis of the received information the course corrections for the outer influences and devices errors
are calculated, and new value of the course is determined, which brings the controlling object to the given way. Let
us call the represented algorithm of the ship motion controlling system functioning as working by outer contour. The



main system includes subordinate sub-systems working by the inner contour and providing the controlling of certain
devices and elements. The sub-system of motion controlling and the subordinate sub-systems constitute the system
of navigational safety controlling.
Process of the motion controlling sub-system functioning uses the main fundamental principles defined by methods
of taking outer influences into account and using the course controlling sub-system. The consideration of the four
main principles is suggested: course, course by disturbance, course by deviation and combined course.
The course principle. The structural scheme of the ship motion controlling sub-system using the course principle of
controlling is characterised by absence of some elements namely the positioning device, the device of value finding
and taking into account outer influences and the comparison device. During the system s operating only the course
controlling system by inner contour is working. The given algorithm of functioning is worked out manually or auto-
matically, by graphical defining or manual or automatic calculation of the ship s way; is corrected for compass er-
rors; and then goes to the informational-controlling system, which automatically or manually conserves its value.
Taking into account the influence of outer condition by means of entering corrections for their influence on the ship
is not effected. It does not mean that they are absent at all, but merely their influence is not taken into account during
working out of the controlling effect U of the system.
The course by disturbance principle, the course by deviation principle and the combined course principle is chara ¢
terised by the absence of some elements, which are given on fig. 7.
The suggested system approach to the ship motion controlling allows to plan well reasonably the organisation of ship
motion process, taking into account the manoeuvring characteristics, navigational situation and traffic density. The
considered principles of controlling and their structural schemes, allow to create different models of ship motion
controlling, analyse their functioning, synthesise the system and define its optimal structure for providing safety of
navigation under different navigational conditions. Besides, such an approach allows to produce an adequate mathe-
matical description of the process of ship motion controlling formalise and automates it [9].
3. Distribution of Responsibility

Pilot is one of the actions allowing to raise safety of ship s manoeuvring especially in congested waterand da  n-
gerous areas. In International marine practice compulsory pilotage inward / outward the port is generally adopted.
The only exception is small ships with local knowledge, which are liners in these areas, and ferries. Everywhere the
tendency is the same — on embarking a pilot takes control of ship s navigation without submitting his actions and
intentions to master s approval. Afterwards, while working together, a master can receive information of navigation
conditions, arrange mooring order, the required number of tugs, traffic schedule, etc.
In case if an accident takes place with a pilot aboard the ship, he bears practically no responsibility. The deficiencies
of ship s navigation operations and quick change of navigation conditions reduce the possibilities to check up pilot s
actions, to clear out a mistake in his commands without local knowledge. This information is not always received in
time through corresponding channels, port authorities do not inform of it when arranging ship s communication with
a pilot s assistance
Analysing the present conditions of world pilot service, we can come to the following conclusions. World powers,
providing for shipping safety in their territorial waters, declared pilotage compulsory everywhere. Pilotage costs have
been greatly increased, they share considerable sums in ship s working expenses and are the source of port income.
Meanwhile, in the case of an accident pilot is not ever guilty in general practice. Even if he accused to be guilty, he is
not to hold liability for financial compensation of the accident consequences. So, his professional actions are irre-
sponsible. If his pilotage is successful, he is evaluated as highly qualified. In case of an accident master bears his in-
dividual responsibility
Meanwhile, the procedure of ship s navigation in the congested waters causes some productive and economical risk, a
master has no right for an error, but a pilot has such a right. At the same time, we don t think that pilotage is an extra
service. In connection with this we d like to stress the following. It is necessary in heavy traffic areas and when en-
tering and leaving the port. But the pressing demand is to stipulate more distinctly ships and pilot s rights duties and
responsibility. The present state of facts gives evidence that a ship bears the entire responsibility and duties for the
navigation, but it is not ever mentioned for ship s right and pilot s responsibility.

4. Conclusions and Proposals.

Taking into account the changed condition of shipping, we propose to revise the clauses concerning pilotage. It is
necessary to stipulate more precisely pilot s right, duties and responsibility, meaning that under all the circumstances
he has to protect ship s interests.

Our next proposal is to carry out the distribution of Ship and pilot s responsibility in the following way. Master is to
be in charge of the main engine, manoeuvring device (if any), and steering gear and for his mates and helmsman s
qualification. At the same time, pilot is to bear responsibility for ship s safe navigation, with all that this implies.



With the distributed responsibility it is necessary to stipulate more precisely the moment of taking over by pilot him-
self the ship s navigation, with entering the date down in ship s and pilot s papers. The Pilot’s contract may be as be-
lTow.

PILOT’S CONTRACT
We, the undersigned pilot of port Lattakia Nachle Intable and Master of the m/v " "Maria" Andrew Chircov
concluded the present contract for the first one, mentioned above, provides ship’s safe navigation from/to the entrance
buoy to/from port berth _10 and her mooring. Pilot bears responsibility for safe manoeuvring from agreed time mo-
ment of starting pilotage 25 January 2000 5°° GMT.

Master bears responsibility for right work of ship’s gear and other systems, qualification of ship’s personnel The sec-
ond one provides proper work and qualified service of anchor, steering gear, the main engine and also strict giving of
commands on ship’s navigating.

All disputes on the given contract are settled upon agreement of both the parties, otherwise juridical.

The contract is composed in two copies, one of which for the Pilot, the second for the Master.

Pilot .. Nachle Intable Master ~ Andrew Chircov
(signature) (signature)

Pilotage must be conducted for ship s interests, that s why it is necessary to think over master s opportunities who
call at ports frequently and express their wish, the right of ship s navigation without a pilot. A competent master can
operate his ship not worse than a pilot can. When a master is not sure, he will take advantage of pilotage compulsory.
The information about manoeuvring characteristics with which vessels are supplied today according to the IMO rec-
ommendations is insufficient, as it does not cover those modes of operations of the main engine and using angles of a
rudder which are used in daily operation. There are only 40 meanings of way and time of braking out of 200; for dis-
persal and substopping characteristics don t exist at all. And for the characteristics of turnability the data are avail-
able only as curves to the right for angles of turning the rudder of 15 and 35 degrees. The form of representation of
the existing data about the braking characteristics as the IMO linear diagrams and about turnability is inconvenient
for practical use on the bridge.

It is offered to reconsider the program of tests of the vessels after construction, by providing as minimum quantity
obligatory manoeuvres: asymmetrical zigzag (characteristics of meeting the turn, zone of instability, diagram of han-
dling); passive and active braking (the definition of the maximum force of a thrust of the screw for modes
ASF,ASH,ASS,ASDS and is desirable no less than three times each); circulation to the right and to the left for angles
of turn of the rudder on 5,10, 15,20 and 35 degrees at the speed of complete forward manoeuvring and AHH,;
dispersal from a motionless condition up to AHDS, AHS, AHH, AHFm, AHF; circulation to the right and to the left
for an angle of turn the rudder on 15 degrees at an astern movement; passive, active braking and circulation on the
shallow water; asymmetrical zigzag on the shallow water. All data about manoeuvring characteristic should be repre-
sented as a separate folder " The Information to the captains about the manoeuvring characteristics ".

Account of a way and time of braking, dispersal and substopping should be made by an experimental - settlement
way, and results to be represented as the tables for the bridge and in any other kind, required by the normative docu-
ments. To present the offers to IMO about realisation of an international conference on providing vessels with the
data about the manoeuvring characteristics in view of the last achievements of science and engineering.
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Development Of Port State Control Officers Training Using Marine
Simulators And Real Vessels

ABSTRACT

This course provides training for officers to be authorized by their Government to execute Port State Control in
accordance with:

- STCW — 78-95, Code STCW —95

- SOLAS 1974 as amended, chapter I, regulation 19;

- Load Lines 1966, article 21;

- MARPOL 73/78, article 5 and regulations 1/4 and 11/10;

- ILO Convention 147, articles 2 and 4 and appendix.

- IMO Resolutions 740(18), 741(18), 787(19)

One of the most important points, that is highlighted during the course is implementation and influence of the
ISM Code by PSC Officers as a tool of communication between shore and ship s Safety Management Systems,
vital for efficient work and pollution prevention.

The analysis of the delivery approaches of the PSCO training program discovered the following basic
aspects of the given approaches:
1. Normative basis studies
2. Practical skills development onboard the ships, entering the port, where the there training is going
3. Skills development with the help of the appropriate simulators
4. Skills development onboard the ship located at the port area waters, given to the disposal for training
needs.
Aspects 1 & 2 are mandatory. The easiest way of the course delivery is the first variant, which includes
normative basis studies and practical skills development onboard any vessel, located at the port at the time of
course running. In order to carry out the training program successfully, Aspect #4 (ship permanently located at
port area waters, given to the disposal for training needs) or # 3 (appropriate simulators), which are variants # 2
and 3 accordingly, may be used effectively. )
The ideal variant to our opinion is the combination of all Aspects, listed above, which will form the
Variant #4. The basis for our PSC Course is the IMO Model Course No 3.09 and European Port State Control
Officers Training Program (EPSCOT). The Course was designed with the help of the Secretary of the Black Sea

Memorandum of Understanding.

1. INTRODUCTION

As you know, starting from July 1 2002, ISM Code is mandatory for all types of vessels. The ISM Code was
adopted by the International Maritime Organization (IMO) by resolution A.741(18). The objectives of the ISM
Code are to ensure safety at sea, prevention of human injury or loss of life, and avoidance of damage to the
environment, in particular, to the marine environment, and to property. The Code requires companies to establish
safety objectives as described in section 1.2 of the ISM Code. In addition companies must develop, implement
and maintain a Safety Management System (SMS) which includes functional requirements as listed in section
1.4 of the ISM Code.



That is why the given report is organized in a way, that the Safety Management System (SMS) is structured.
In order to provide proper and sufficient work of the SMS, it should contain answers on the following questions,
available for all personnel, involved in the system:

What?
Why?
When?
How?
Where?
Who?

2. Port State Control Officers Training

2.1 What?

PSC Officers training is carried out in OMTC from March 2001. Course development consisted of the following
phases:

§ Planning, development and preparation phase. Here IMO Model Course 3.09 (Port State Control) was
thoroughly analyzed together with the feedback and previous experience from our colleagues and our
training institutions. Necessary human and technical resources were finalized.

§ Operational phase, that includes 60 hours course

§ Result phase, that includes the analysis of the pilot course, held in OMTC .

After the test course was done and when it was reported to the 2" Committee Meeting of the BSMOU,

our Center was accredited for carrying out PSC training in this region.

2.2 Why?
So, why such training is necessary?

Fist of all, as Mr. O Neil, IMO General Secretary told at the time of ISM Code Adoption, the joint
responsibility for safety at sea and pollution prevention should lie between IMO, Flag State And Port State as
follows:

- IMO mainly bears the responsibility for developing international standards in the form of conventions,

codes, recommendations and guidelines

- Flag state — is responsible for issuing certificates and guarantees that the vessel fully complies with the

requirements of IMO Conventions

- Port state- responsible for continuous vessels inspection for their compliance with IMO requirements

and provide deficiencies elimination.

At that, as you might have noticed, Port States bear the responsibility of continuous vessels inspections,
as far as they enter ports of the states, who signed the Convention.
Then, in April 2002, Ukrainian Government has ratified the BSMOU and, as a result, this should lead
to the improvement of such training.
That is why the importance and necessity of carrying out PSC courses in our area cannot be denied.

2.3 When?

When and in what case should such training take place?

Such training is mandatory for PSC Officers prior to work start and should be refreshed periodically not
less than once in two years. Safety Management and Pollution Prevention standards are changing worldwide
quite often- that is why the two years term is minimum sufficient for refreshing.

2.4 How?

How the training should be delivered?

As it was mentioned before, the basis for the Course is the IMO Model Course 3.09. Following the 2"
BSMOU Committee Meeting and with the active help of BSMOU Secretary Mr. H seyin Y ce, we have got the
full set of EPSCOT (European Port State Control Officers Training) Program with all support materials (i.e.
manuals, CD s, overheads, etc.), which were included into OMTC PSCO Course s syllabus.



The course duration is 2 weeks, the theoretical material is fixed by means of simulation training
followed by practical skills development by participating in real inspections onboard either the training ship (a
sub- contracted vessel, which might be used for training needs) or a real vessel entering the port.

The analysis of the delivery approaches of the PSCO training program discovered the following basic
aspects of the given approaches:

Normative basis studies
Practical skills development onboard the ships, entering the port, where the there training is going
Skills development with the help of the appropriate simulators

Skills development onboard the ship located at the port area waters, given to the disposal for training
needs.

B =

From all listed above, it is possible to derive 4 different variants of the aspects interaction, determining the
approach of achievement the PSCO training program.
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As it can be seen from the scheme, Aspects 1 & 2 are mandatory. The easiest way of the course delivery
is the first variant, which includes normative basis studies and practical skills development onboard any vessel,
located at the port at the time of course running. But as you understand, this variant possesses considerable
deficiencies due to the accidental and chance character of the 2" Aspect, which interferes with
distinctness/determinacy of the course delivery.

Thus, in order to carry out the training program successfully, Aspect #4 (ship permanently located at
port area waters, given to the disposal for training needs) or # 3 (appropriate simulators), which are variants # 2
and 3 accordingly, may be used effectively.

The ideal variant to our opinion is the combination of all Aspects, listed above, which will form the
Variant #4. The given variant is used in particular in OMTC during PSC Officers Training . 6 additional hours
for English Language review were added to the program, which open the training.

Bearing in mind, that EPSCOT structure has modular form, it could be easily adopted into our local
course.

As an example, let s have a brief look on several sections of the PSC officers course program.

English Language Review is taken from the part of English Language Studies, and includes brief
grammar overview, necessary terms and definitions review, summing up, followed by Marlins computer-based
test.

Safety & Quality Management System — is a simulator, that contains Company s SMS documents
circulation database of different types of the vessel in electronic format and contains drafts and samples of
mandatory documentation stored onboard various types of the ships.



Load Control System is a simulator, which allows understanding and clarifying main principles of safe
loading and correct cargo stowage; it as well contains samples of various ships  typical stability calculations
and all appropriate documentation.

Tankers Simulator reflects peculiarities and specific features of cargo handling onboard tankers, gas and
chemical carriers and all appropriate documentation.

GMDSS Simulator — simulator imitating communication GMDSS equipment in real time frames, all
needed equipment checks and controls in accordance with SOLAS Convention, appropriate documentation
keeping.

FMSS — Full Mission Ship s Simulator allows to perform an equipment and documentation of a modern
navigation bridge and peculiar features of its operation and
Control as well as charts usage, proof and control.

Turbo Diesel, AMOS, Engine Team Simulator, which help to show main operation principles and
technical maintenance of various equipment and documentation onboard.

Besides the theoretical part, combined with standard means of training, such as blackboard, PC Light
Pro projector, Audio and Video equipment, standard set of handouts (in accordance with EPSCOT materials),
PC- based simulators are widely used during the Course.

The importance of EPSCOT Program — that it is one of the examples of Maritime Training globalization
world wide.

Unfortunately, continuous changes of the managing personnel in the Maritime Administration of
Ukraine put obstacles in the way of proper course delivery.

2.5 Where?

The course is carried out in OMTC in close cooperation with OSMA and Odessa Port. Odessa Maritime Training
Center (OMTC) was established in 1998 in order to conduct training and further training of seafarers and shore-
based personnel.

In 1999 OMTC QMS was certified in accordance DNV Rules for Maritime Training Centers. At that, 37 courses
were approved, both conventional and non-conventional, which are carried out in accordance with DNV
requirements.

Please note, that the certification was carried out no in accordance with ISO 9000 Standards, but with the rules,
especially developed for training institutions.

In year 2000 various Maritime Administrations all around the world have approved OMTC QMS.

2.6 Who?
This question might be subdivided into two areas:

a) whois a trainer

b) whois atrainee

The training is carried out by lecturers and instructors from Odessa State Maritime Academy and Maritime
Administration. Thus, among the lecturing staff on the given course there are 2 professors, 3 assistant professors,
2 Maritime Administration representatives and Odessa Sea Port Harbor Master.

The training is delivered for shore personnel, mainly assigned by Harbor Masters so they will be able to
carry out vessels inspections in the ports of Ukraine.

3. Conclusion

The vessel s inspection is its assessment as a part of the Company s Safety Management System. At
that, not only the technical condition of the vessel, its documents and crews certificates should be checked, but
also its compliance to the ISM Code requirements. That is, the crew s competency and training level are subject
to the PSC check. At this point, the crewmembers assessment in its own way reflects the quality level of the
maritime training institution, where the seafarer was trained. Thus, only a proper trained and competent PSC
officer is able to verify and inspect not only the ship itself or the crew as it is, but their unity as an integral part of
the System, the formation of which is fundamentally new approach in shipping culture.
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ABSTRACT

Within Canada, the Federal Government has initiated a discussion on the application of the precautionary approach
in a number of high risk areas, including marine transportation. The authors believe that the application of the
precautionary approach in the maritime sector implies a more rigorous risk assessment for policy initiatives than is
currently required. Given the fundamental changes occurring in the Canadian maritime regulatory system; the rapid
proliferation of new technology, and the desire to expand shipping activities into remote and pristine areas, the
scientific and academic communities can play a vital role in guiding policy-makers in their application of the
precautionary approach to shipping.

Over the past 30 years there has been a shift in the public perception on the importance of safety, environmental
protection, and - more recently - security to society. As regulators and shipping interests attempt to create a safer,
more environmentally friendly and secure maritime transportation sector, they have been confronted with the fact
that human error is the main cause of shipping incidents. If it is accepted that there is a desire to improve the
maritime transportation system, and that human factors represent one of the key weaknesses in the system, then
there is a need to improve the capabilities to deal with human factor issues. Simulation is a method to identify,
quantify, and modify risky behaviors in transportation systems, and represents a critical tool in the evolution of
public policy in the maritime sector.

The authors propose that the academic, scientific, regulatory, and corporate communities begin a collaborative effort
to address human factors issues using the existing maritime simulation capabilities in Canada. The authors further
propose that a modest investment be made to develop modeling and simulation capabilities that will permit more
advanced studies to be conducted in the future.

1. Introduction

In September 2001, the Government of Canada published a discussion document entitled 4 Canadian Perspective
on the Precautionary Approach/Principle’. The intent of the document is to stimulate discussion on the application
of the precautionary approach in the development of public policy initiatives.

The Government of Canada has developed their concept of the precautionary approach from Principle 15 of the
1992 Rio Declaration on Environment and Development:

In order to protect the environment, the precautionary approach shall be widely applied by
States according to their capability. Where there are threats of serious or irreversible damage,
lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures
to prevent environmental degradation.

Within Canada, the Federal government suggests that Principle 15 of the Rio Declaration be expanded to include
science-based programs of health and safety, the environment and natural resources conservation, both
domestically and internationally . While the Federal Government has not specifically identified the Programs to
which the precautionary approach would apply, the list of Departments contributing to the development of the
discussion document includes Transport Canada, which acts as the Maritime Administration for Canada.

" The Canadian discussion document equates the terms precautionary approach and precautionary principle . In
this document we will use only use the term precautionary approach for simplicity.



The discussion paper circulated by the Federal Government contains a comprehensive overview of the precautionary
approach of which we will outline 2 aspects. The first aspect will be the rationale for extending the application of
the precautionary approach to non-environmental areas. The second will be the guiding principles for the
application of the precautionary approach.

The government discussion document indicates that the fundamental reasons for a broad application of the
precautionary approach are legal, political, and economic. Legally, the government believes that the application of
the precautionary approach will help to help demonstrate due diligence related to decisions that it makes, especially
in the areas of human health, safety, and the environment. From the political dimension, the public is growing
increasing cynical about the decision making process employed by governments. The precautionary approach opens
avenues for public input and scrutiny of sensitive decisions. From an economic perspective, the proper application
of the precautionary approach is seen to be an element in ensuring that cautious public policy becomes neither a
barrier to innovation nor as a trade restriction.

The Canadian Government has proposed that the precautionary approach be implemented in accordance with 11
guiding principles. The first 6 principles, entitled General principles of application , provide guidance on whether
on not a particular policy problem justifies the application of the precautionary approach. The final 5 principles,
entitled Principles for precautionary measures , provide implementation advice to policy makers once they have

decided to apply the precautionary approach.

The core considerations for the implementation of the precautionary principles are: 1) is there scientific evidence of
a credible threat to human health, safety, the environment or resource conservation; 2) will t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>