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Summary

Introduction. The article deals with modern problems of the safety of navigation,
as well as the reasons for the increased accident rate of ships, taking into account
the influence of the human factor, the influence of these processes on the commercial
component of sea transportation. Purpose. This article is aimed at a comprehensive
analysis of the causes of emergencies at sea and finding effective ways to reduce
them, minimize the commercial risks of transportation by improving the management
of marine resources. A positive trend was revealed in terms of improving the safety
of all types of ships, a decrease in the number of lost ships, casualties and wounded
crew members in the period from 2014 to 2019. The main causes of emergencies are
analyzed on the basis of EMSA statistical data and it is established that the main cause
of increased accidents is the human factor. The classification of accidents caused by
the human factor is considered. Established international organizations dealing with
the safety of navigation and international conventions under which merchant vessels
are currently being inspected. Conclusions. In this article we show the dependence
of the safety of navigation on the competent management of marine resources, since
the influence of the human factor is undoubtedly the main reason for the creation of
emergency situations in the fleet, which leads to inevitable losses from the commercial
operation of ships. Advanced training of ship officers and coastal operators involved in
the ship § propulsion operations is a prerequisite for reducing accidents and increasing
the financial efficiency of the fleet.

Key words: safety of navigation, management of marine resources, human factor,
commercial operation of the vessel.
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Anomauin

Bemyn. Cmamms npucesuena cyuacuum npoonemam opeauizayii 6e3nexu mope-
NIABCMEBA, A MAKONC OCHOBHUM RPULUHAM NIOBULEHOT agapitiHOCMI cyOeH 3 Ypaxyean-
HAM GNIAUBY JIOOCHKO20 (DAKmMopy ma 1020 6naugy Ha KOMEpYiliHy CKIA008y 4acmu-
HY MOpcoKux nepesesens. Mema. L[ cmamms nayinena na @cebiunull ananiz npuyuH
BUHUKHEHHS A8apIUHUX cumyayill Ha Mopi i nowyx 0iceux 3acobié ujooo ix 3meHuLeH-
HS, MIHIMI3VIOUU KOMEPYIUHI PUSUKU MOPCLKUX NEePEBe3eHb, ULIAXOM YOOCKOHALEHHS
MeHeddcMeHmy MopcvKux pecypcie. Pesynomamu. byno eusgneno nosumueny ounami-
Ky CMOCOBHO NI0GULeHH sl Oe3NneKU YCIX 8UOI8 CYOeH, 3MEeHUEHHS. KiIbKICHUX NOKA3HUKIG
SHUKAUX CYOEH, 3a2Ubiux ma nopaneHux uieHie exinaxcy 6 nepioo iz 2014 no 2019 pp.
Ilpoananizoeano ocHo8Hi NpUYUHU BUHUKHEHHS AGAPIUHUX cUmMYyayiil HA OCHO8I cma-
MUCIUYHUX OAHUX, NPEOCMABLIEHUX MINCHAPOOHUM azenmcmeom European Maritime
Safety Agency, ma 6cman081eHO, WO OCHOBHOIO NPUHUHOIO NIOBULEHOI a8aAPIiHOCII
€ arocokull paxkmop. Posensanymo kiacughikayiro asapitl, siKi CHPUMUHEHT THOOCLKUM
Gaxmopom, ma 6UABNEHO IX 63AEMO36 SA30K. YCMAHOBIEHO MINCHAPOOHI OpeaHizayil,
AKI 3QUMAIOMbCA NUMAHHAMY 3a0e3neyents 6e3neKu CyOHONIA8CMEa ma MidCHAPOOHI
KOHBEeHYil, BIONOGIOHO 00 SIKUX HUHI NPOBOOUMbCSL ITHCHNEKIMYBAHHSL MOP2IBENbHUX CYOEH.
Bucnosku. Y yiti cmammi mu noxasyemo 3anedcHicmv Oe3neku cyOHORIAECmMEd 8i0
SPAMOMHO20 MEHEONCMEHMY MOPCHKUX PECYPCI8, MOMY W0 BNAUB THOOCLKO20 haKmopy,
0e3YM0BHO, € OCHOBHOI0 NPUYUHOIO CIMBOPEHHS ABAPItIHUX cumyayiil Ha hniomi, wo npu-
3600Uumb 00 HEMUHYYUX empam i3 60Ky Komepyiunoi excnayamayii cyoua. Iliosuwen-
Hs Keanighikayii cyoHosux oghiyepie ma bepe2osux onepamopis, AKi 3a0iaHi 8 pyXomMux
onepayisx cyoeH, € HeOOXIOHOI YMOBOKH CKOPOUEHb asapill ma niosuuyeHHs PiHancogoi
epexmusrnocmi pobomu ghnomy.

Knrouosi cnoea: Oesnexa cyOH0BOOIHHS, MEHEONCMEHM MOPCLKUX PeCYpCi8, J00-
CoKUll haxmop, Komepyitina excniyamayis cyoHa.

63



PO3BUTOK TPAHCIIOPTY
Ne 1(8), 2021

Introduction. Overthe past decade international trade has been incessantly increasing.
At the same time the shipping is growing constantly intensifying human activity
at sea. Scientific achievement in the development of the shipping industry, in particular
the technical operation of modern ships, is aimed at reducing accidents and increasing
the commercial operation of the fleet. However, the issue of safety and trouble-free
operation of navigators is still actual today, since the number of accidents at sea is
practically not reduced, annually taking human lives, causing significant damage to
the global economy and harm to the environment.

Formulation of the problem. Every year there is an intensive increase in the tonnage
and operating speed of ships in the competition to improve the quality of transport and logistics
services. Ship management, primarily navigators, have to work in difficult, sometimes
extreme conditions, unquestioningly observing the conditions of the charter, without
violating the terms of delivery of the cargo and ensuring the proper quality of the cargo
transported on board the ship, and at the same time observing the conditions for ensuring
the safety of navigation in difficult meteorological conditions, as well as being in dangerous
navigation areas. All this affects the quality of the work carried out by navigators. Fatigue,
stress, conditions of deprivation, long-term contracts without the possibility of a timely sign-
off and other factors lead to inattention, loss of control and, as a consequence, to emergency
situations that affect the efficiency of the commercial operation of the vessel.

Analysis of recent research and publications. Analyzing the information data
of Ukrainian and foreign scientists, as well as industry experts regarding the safety
of navigation and its influence on the commercial operation of the vessel, it is noted
that the main reason for the increased accident rate of ships is the human factor. Such
scientists and specialists as V. Topalov, V. Snopkov, V. Prus, A. Malcev [4; 6-9],
specialists of international organizations for ensuring the safety of navigation were
engaged in the study of this issue in detail [1-3; 5; 10].

Formulation of the purposes of the article. The purpose of the article is to
analyze the safety of navigation and its impact on increasing the commercial operation
of'the vessel, identifying the reasons for the increased accident rate of ships, the influence
of the human factor on the safety of navigation, the role of marine resource management
in minimizing the accident rate on ships.

Presentation of the main material. EMSA (European Maritime Safety Agency) is
dedicated to the prevention of maritime accidents, water pollution from ships and loss
of life at sea by promoting the implementation of relevant the European Union (EU)
legislation. The main purposes and objectives of the agency are providing scientific
and technical support to the Member States and the European Commission for
the development of the EU legislation relating to safety at sea, protection, prevention
of pollution on ships and maritime transport; monitoring the implementation of the EU
legislation through controls and audits; improved cooperation with member states;
increasing the control of national competent authorities; rendering operational assistance
such as the development, management and maintenance of integrated maritime services
related to ships, monitoring and control of ships; performance of tasks of operational
readiness, detection and response in relation to pollution caused by ships and pollution
of the marine environment by oil and gas installations; at the request of the European
Commission, rendering of technical operational assistance to non-EU countries around
the corresponding sea basins [1].
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The European Marine Casualty Information Platform (EMCIP) is a centralized
database for the EU member states to store and analyze information on marine casualties
and incidents. EMCIP data is completed by the competent national authorities. It is this
data that forms the basis of the annual survey of marine accidents and incidents.

According to EMSA 2019 showed a positive trend in terms of improving the safety
of all types of vessels, with a decrease in the number of ships lost, casualties and injured
crew members. In 2019 3062 accidents were registered, the number of casualties decreased
by 200 people and 21 ships were wrecked. In total, during the period from 2014 to 2019,
320 accidents occurred, as a result of which 496 people died, of which 88.3% of the victims
were crew members. Analyzing the issue of the accident rate of cargo ships, it was revealed
that during the period of 2019, 1,382 cargo ships were involved in accidents or other
incidents, as a result of which only one cargo ship was lost [2].
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Fig. 1. Number of registered marine casualties and incidents as of 2020

The main causes of emergencies according to investigations by EMSA are erroneous
actions of the crew (human factor) (67%), equipment failures (24%), dangerous
substances (4%), weather conditions (3%), another ones (3%) (fig. 2).
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Fig. 2. Reasons for ship accidents according to EMSA data
for the period since 2014-2019 [3]
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Based on the data in fig. 2, it can be concluded that among the reasons for the accident
rate of ships in the prevailing majority, emergencies occur due to the human factor. First
of all, this refers to the mistakes of the command staff and port workers involved in
organizing the movement of ships, in particular pilot boats, tugs, traffic control services,
etc. The P&I Club of mutual insurance record about 73% of accidents due to the human
factor due to mistakes of navigators.

The most serious security breaches are considered cases when accidents lead to
maritime disasters such as shipwreck, loss of life and environmental problems. Almost
security always breaches also affect the commercial component of a vessel’s voyage. It
causes demurrage, untimely delivery of cargo (as a result the consignee may refuse from
the goods), complete or partial loss of the vessel and cargo, damage to cargo, penalties,
etc. All these factors, in most cases, are caused by the low qualification of the ship’s crew
and the inability to quickly and competently make managerial decisions in conditions
of increased risks with limited time. Human factor ship accidents can be contingently
classified as the following (fig. 3):

— navigational;

— technological;

— technical [4].
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Fig. 3. Classification of factors affecting the accident rate of ships [4]

Navigational accidents occur due to the incompetence of the command staff, lack
of appropriate experience and the ability to make quick and correct decisions in difficult
situations as the result collisions, groundings, ship hits against underwater obstacles,
storm damage are inevitable. All these situations entail large financial losses by shipping
companies and inevitably lead to the loss of commercial benefits of transportation.
For example, in 2020, a navigators’ mistake resulted in a Greek shipowner spending
$ 600,000 due to an error in plotting a Second Mate’s course, who did not notice fishing
farms on the chart in the area of China.

Technological accidents are associated with the cargo function of the vessel, in
particular: violation of the strength of the vessel’s hull, her devices, loss of stability,
cargo movement, fire, water flooding into the interior spaces, etc.

Technical accidents occur as a result of improper maintenance and operation
of the vessel, for example, the breakdown of ship mechanisms.
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For increasing the safety of navigation, international organizations are constantly
developing a system of measures to improve the safety and minimize the accident rate
of ships. In 1982 14 European countries adopted the Paris Memorandum of Understanding on
Port State Control (PSC) which was the first agreement on the control and safety of shipping.
In addition to the standard issues of ensuring the safety of navigation, the participating
countries have adopted a system for monitoring the safety of ships, through the interaction
of port authorities and international organizations, so that foreign merchant ships entering
the port or being at anchorage without any flag discrimination they sail.

The task of the PSC is to inspect the vessel in order to detect violations in the fulfilment
by the shipowners (operators) of the requirements of international conventions
and rules. For 2014-2019 PSC officers carried out about 20 thousand checks on ships
in ports of call, as a result of which 187 ships were detained to eliminate comments.
The dynamics of changes in the number of detentions of ships shows that the measures
taken by shipowners (operators) and crews are insufficient to ensure the safe operation
of ships. As a result, the number of detained vessels remains high. Statistics indicate that
most of the PSC comments are related to a violation of fire safety and amounts to 32%,
violation of the requirements for life-saving appliances — 24%, malfunction of auxiliary
machinery and ship engines — 17%, other reasons — 27% [5].
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Fig. 4. The main reasons for the detention of ships in ports of call by PSC [5]

The analysis of statistical data made it possible to identify the following causal
relationship of factors that led to the detention of ships (fig. 5).
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Fig. 5. The causal relationship of factors that led to the detention of ships [6—9]
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In order to develop cooperation between countries in the field of technical
supervision of ships and to ensure the safety of navigation the International
Association of Classification Societies (IACS) was created in 1968. The purpose
of'the association is to develop standards and rules for ensuring the safety of maritime
transport. The Association is the chief technical advisor to the International Maritime
Organization (IMO).

Nowadays merchant ships are inspected in accordance with international
conventions: the International Convention on Load Lines, 1966 (CLL-66) amended
by the 1988 Protocol; the International Convention for the Safety of Life at Sea,
1974 (SOLAS-74); the International Convention for the Prevention of Pollution from
Ships, 1973 as modified by the Protocol of 1978 (MARPOL-73/78); the International
Convention on Standards of Training, Certification and Watchkeeping for Seafarers,
1978 (STCW-78); Convention on the International Regulations for Preventing Collisions
at Sea, 1972 (COLREGs -72); the International Convention on Tonnage Measurement
of Ships, 1969 (TONNAGE- 69); International Labor Organization Convention
No. 147 on Minimum norms on merchant ships, 1976 (ILO-147) [10].

Ships operate in difficult meteorological conditions (storms, ice, fog, currents),
there are many complex structural elements, devices and instruments on board that can
fail for various reasons, the rules and regulations governing the management of ships
and their operation are imperfect and have significant limitations. But the most important
circumstance is that people work on ships, often not always competent and disciplined
enough, who commit rash acts and actions, make mistakes and blunders that entail
serious consequences. To eliminate the human factor it is not enough for the ship
and crew members to comply with all the norms and rules of international conventions
and classification societies. It is necessary that the qualifications of the crew members
correspond to the specialization of the vessel; it is advisable to hire a crew on the same
vessels all the time that will provide a better knowledge and understanding of the technical
condition of the vessel; since in most cases the ship’s crew is international, it is
necessary to eliminate the language barrier. For all the identified causes of accidents,
deeper and more systematic studies should be carried out aimed at reducing the factors
causing them.

Reducing emergency situations at sea, therefore, and minimizing the commercial
risks of transportation can be achieved with the help of a set of effective measures in
relation to the training of marine specialists by improving practical skills on specialized
simulators that imitate a workplace on a ship; strict obedience of international and national
regulations for the safe navigation of ships and transportation of passengers, prevention
and elimination of impacts from direct and concomitant causes of emergencies.

Conclusions. Thus ensuring the safety of navigation directly depends on
the competent management of marine resources, since the influence of the human factor
is, of course, the main reason for the creation of emergency situations on board that
leads to inevitable losses from the commercial operation of ships. Advanced training
of ship officers and coastal operators involved in the ship’s propulsion operations is
a prerequisite for reducing accidents and increasing the financial efficiency of the fleet.
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