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In the structure of cargo turnover of sea and river ports of Ukraine there is an need
for efficient, reliable, universal lifting machines, namely, portal cranes, which are
among the most common means of mechanization, performing up to 70% of the
volume of loading and unloading operations.

In the ports of Ukraine, the centralized planned supply of cranes ceased in the early
90s of the last century. Over the past 20 years, the structure of the park of gantry
cranes has changed slightly [1, p. 205].

Most of the cranes in the ports are cranes such as “Falcon”, “Albatross”, “Condor”,
“Mark’ with articulated boom system and boom balancing system.

In the same 90-ies, foreign crane companies (Liebherr, Gottwald) began to produce
mobile port cranes with a straight boom without a boom balancing system.

These cranes began to be used in foreign ports, as well as in several ports of
Ukraine and Russia.

Currently, there is an active discussion on the prospects for technical re-equipment
of ports by cranes [2, p. 18, 3-5], but no convincing decisions and an agreed strategy
have yet been worked out.

The solution of this problem is influenced by many factors: the scale of the port, its
cargo turnover, the type of cargo, the state of the berths and the crane fleet, the type
and deadweight of the vessels, the technology of transshipment processes, economic
opportunities.

As a result, it can be noted that the economy and these factors force each port to
make its own individual choice [6, p. 161].

Based on the discussion and analysis of the development of the ports, there are
four main areas in which the load-lifting fleet is being re-equipped.

1) Modernization of existing gantry cranes. It includes the replacement of relay-
contactor control systems for electric drive mechanisms for frequency, the
replacement of mechanisms, safety devices and control. The high cost of such
systems pays off with high efficiency by reducing the power consumption by up to
30% and increasing the service life of the crane by 10-12 years [7, p. 21].
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2) Updating the fleet of gantry cranes with new traditional cranes with articulated
boom system and balancing system.

Ukrainian ports have a peculiarity — most of them are connected with the railway.
One of the main tasks of the port cranes was and remains the processing of wagons
and gondola cars with bulk cargoes. In this regard, in numerous works [5-6] it is
recommended to use articulated boom systems for gantry cranes, where the
suspension point moves along a trajectory close to horizontal when the boom reach
changes, while the suspension length is minimal, which reduces the free oscillations
of the load and improves the performance of the crane.

In addition, due to the movable counterweight at maximum departure, cranes with
articulated boom systems have a large carrying capacity. The change of departure in
this type of cranes occurs without the inclusion of a lifting mechanism, which reduces
the energy consumption of the crane and does not increase the swinging of the load.
Articulated boom system does not need complex designs equalizing blocks, tackles or
drums, prematurely wearing ropes and requiring adjustment and maintenance.

With all the advantages of the articulated boom system, the replacement and
renewal of the fleet of vehicles with this design can become rational in cost and
provide the most favorable conditions for the provision of replaceable spare parts.
Moreover, Ukraine has the experience and the possibility of producing such cranes,
even on a competitive basis, by a number of plants: NKMZ (Kramatorsk), Azovmash
(Mariupol), Konecranes Ukraine (Zaporizhia). All these plants already have
developed projects and experience in manufacturing new cranes.

These projects include the installation of progressive control systems on the cranes,
ensuring a reduction in energy consumption — up to 30%.

The projects of these cranes were developed jointly with foreign firms “Kranbau
Eberswalde”, “Noell”, “Konecranes”.

3) Equipping of ports with mobile cranes with direct boom and increased lifting
capacity up to 75-100 tons [2, p. 18, 3].

The use of such cranes is effective when processing large-tonnage vessels on deep-
water berths of ports. There are only 6-7 such ports in Ukraine, but at least 12-14 sea,
as well as river and fish ports need in cranes of medium and low payload.

The experience of using mobile cranes has sea ports in Odessa and Yuzhny, where
there are 5 Gottwald cranes, a port in Novorossiysk — 5 Gottwald cranes and
2 Liebherr cranes.

In modern construction of portal cranes of foreign manufacturers, control and
damping of oscillations is carried out through the use of automated anti-sway
systems, for example, the Liebherr Cycoptronic system, which allows controlling the
process of cargo movement [8; 9]. However, the practice of operating cranes
equipped with an automated anti-sway system has shown that this system is
characterized by a long delay in subsequent movement, a slow response of the crane
to acceleration. In addition, the recommended electronic systems require automatic
control of all operations related to the operation of the crane, which is not always
possible for domestic manufacturers due to the high cost of such equipment.
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One of the advantages of straight arrows is the absence of boom torsion, but the
author [7] notes the presence of deformations of the upper end of the arrow caused by
increased stresses from significant bending moments. The disadvantages of the
construction of straight arrows include a large rope capacity, which is the cause of
numerous accidents.

4) Re-equipment of existing gantry cranes with installation on their portal of a new
turntable with mechanisms and direct boom system, similar to the turning part of a
mobile crane.

Mobile loading cranes operate on their own diesel generator, which significantly
increases the cost and maintenance of these machines. In addition, the movement
mechanism has a hydraulic drive, and management of all operations is carried out
using a digital controller and a computer.

This version of the refitted crane works in the port of Tuapse and so far does not
find distribution.

The above information allows us to conclude that in the foreseeable future, the
main type of lifting machine in the ports of Ukraine will remain the traditional type of
portal crane with articulated boom system and balancing system.

Production of new cranes, of course, should be carried out on improved projects,
taking into account the use of progressive solutions, and on operating cranes,
modernization has been carried out with improved operational and technical
characteristics.

And in this and in another case, the quality of the crane will largely depend on the
quality of the boom system and the balancing system.
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