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Efficient cargo handling comes from 
efficient data handling
Integrated information systems are shown to enhance the 
efficiency of terminal operations – and improve turnover 
Alexander Trotsky, Marketing & Sales Director, SOLVO Ltd., St. Petersburg, Russia

Introduction
Since 1986, the worldwide volume of container freight has 
increased by eight to ten percent annually. The globalization 
of the world economy, together with manufacturers’ tendency 
to transfer their production facilities to the Asian and Pacific 
countries, have been the main factors for the growth of the sea 
freight industry for the last ten to 15 years. 

A number of new terminals emerged in Russia and CIS 
countries, as well as in Eastern Europe. In fact, over the 
last ten years container terminals in these countries have 
been developing extensively. For example, in 1999, the First 
Container Terminal of Saint Petersburg Sea Port, the largest 
Russian terminal located in the Baltic Sea region, had a 
handling capacity of 150,000 TEUs per year. Nowadays, the 
terminal handles more than 1 million TEUs per year, and its 
capacity is expected to increase to 1.6 million TEUs per year 
by 2012. 

During the period of the industry’s extensive growth, most 
investments were made in infrastructure and reloading equipment. 
However, when terminals reached freight volumes of about 
200,000 to 300,000 TEUs per year, they generally encountered 
significant difficulties related to the inability to manage customer 
documentation, let alone to properly organize technological 
processes at the terminal. As a result, it took longer for the 
terminals to handle vessels, and there appeared long lines of 
trailers stretching out for many kilometers, waiting their turn 
before the terminal gates. 

It was obvious that by simply investing in equipment only, 
it was impossible to really improve terminals’ operational 
efficiency. Instead, comprehensive management systems or 
terminal operation systems (TOS) were needed, along with the 
industry’s most advanced information technologies, to resolve the 
inefficiency problem. 

Solvo.CTMS
In Russia, the First Container Terminal (Saint Petersburg) 
has been known as the leader in employing new information 
technologies in its work. In 1999, FCT’s information department 
started to develop a proprietary management system to support 
its business processes at the container terminal. However, they 
decided to hire a third-party company to provide and deploy a 
terminal operation control system. 

After they analyzed the world market for similar systems, FCT 
decided to contact Russian company SOLVO, who had built up 
extensive expertise in developing real-time management systems 
for warehouse terminals and in working with radio equipment. 
What is more, the company also had experience the products 
of LXE, a US-based designer of container terminal automation 
equipment and the world leader in rugged wireless computers 
and data collection solutions.

Increasing turnover
The first commercial release of the Solvo.CTMS information 
system produced significant efficiency improvements when 
introduced at the First Container Terminal (FCT), in February 
2001. In the first six months of the year, the terminal’s freight 
turnover increased by 90 percent compared to the same period 
in 2000.

In general, the system can optimize how containers are 
distributed and arranged within the terminal operation site, 
automate the process of container registration by tallymen 
during the vessel and vehicle unloading stage, and control the 
loading equipment operations. SOLVO developed the system in 
association with FCT specialists. According to Alexei Yermolin, 
FCT Deputy Director for Information Technologies, the system 
fully paid for itself within six months of its launch, due to the 
significant enhancement of the terminal’s handling capacity. 

Since its first release, Solvo.CTMS was positioned on the 
market as a comprehensive real-time management solution 
for container terminals, capable of increasing the performance 
of reloading equipment, optimizing technology operations,  
and providing the reliable and transparent data handling  
tools to ensure accurate planning and quick responsiveness to  
process changes. 

Planning operations efficiently
Solvo.CTMS is an automated system designed to control 
technology processes at container terminals and to cut down 
the costs and time involved in container handling. The system 
provides accurate and comprehensive information on the terminal 
operation situation, and allows efficient planning of terminal 
operations.

The system comprises a number of system modules dedicated 
to a range of tasks, including container site management; vessel, 
railroad and motor vehicle loading and unloading operations, 
container positioning, editing terminal topology, and so on. Radio 
equipment manufactured by leading industry vendors, such as 
LXE and Cisco, can be smoothly integrated with Solvo.CTMS to 
collect and transmit operation data. 

Tracking containers geographically
In 2002, the DGPS navigation module was added to Solvo.
CTMS, to automatically track the geographical coordinates of 
individual containers within the terminal site and to eliminate 
any loss of containers. In addition, the system was integrated with 
several onboard positioning systems, such as Konecranes C-Pics, 
Kalmar Smartrail and Kalmar Smartpath, and is mountable on 
reloading equipment. The positioning integration module 
performs the conversion of containers’ geographical coordinates 
into logical addresses for their storage cells. Before containers can 
be moved to anywhere, the module checks their addresses with 
Solvo.CTMS’s database to eliminate any errors in placing the 
containers at the terminal operation site. 
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Optimizing operations
The initial version of the system included a feature to calculate 
the route and distance of reloading equipment movements. The 
later versions were embedded with an extended function of logical 
distance calculation to take into account various advanced factors, 
such as the access difficulty level, the railroad availability, the floor 
coating quality, and many others. This optimization approach has 
proved to be highly practical, especially for rapidly developing 
terminals undergoing an expansion of their operating area, which 
usually results in disagreement between a formally established 
routing map and the actual operating configuration of the terminal. 

Automated container reloading 
Another distinguishing function of Solvo.CTMS is the module 
for planning the automated reloading of containers on to railroad 
freight cars. This function increases the speed of railroad handling 
several times. It optimizes container placement according to the 
FIFO by waybill date and platform stuffing, by weight criteria and 
with regard to the following parameters:

•  Platform owner

•  Destination station

•  Platform technical restrictions

•  Hazard class compatibility

•  Weight compatibility

Another highly useful optimization tool is the automated cargo 
planning module. This module can automatically calculate the 
optimal procedure for loading containers onto a vessel with the 
minimum number of shifts and movements. 

Solvo.DMS
After having implemented several projects at automated container 
terminals with Solvo.CTMS, it became obvious that most 
seaports need not only a terminal management system, but also 
a comprehensive information management system capable of 
automating technology processes, as well as all business processes 
at the terminal. 

To meet this market demand, SOLVO offered Solvo.DMS, a 
new document management system, in 2006. This system was 

screenshot of the solvo.cTms’s geographical positioning function.

screenshot of the system’s automated cargo planning module.



94   Port technology InternatIonal www.porttechnology.org

Terminal
logisTics

designed to automate various document handling functions, 
such as those related to the recording, planning and processing 
of containers and vehicles at the container terminal. In addition, 
Solvo.DMS was extended to include an automated billing system 
capable of controlling and managing billing operations and 
allowing users to issue invoices to contractors on provided services. 

Both the systems – Solvo.CTMS and Solvo.DMS – are 
designed to work together and build up the Solvo.TOS system, 
a comprehensive integral solution for automating business and 
technology processes at modern container terminals.

Data handling
Architecturally, Solvo.DMS is a host system for Solvo.CTMS. 
Solvo.DMS performs the planning of container processing and the 
provision of added services, depending on the customer. All the 
data needed for carrying out the requested tasks is then sent to the 
Solvo.CTMS operation management system. Thus, all processes 
are synced in such a way that Solvo.CTMS runs the technology 
operations, while Solvo.DMS handles all the relevant data. 

Solvo.DMS consists of several basic subsystems for different 
functions, such as:

• Planning and control of vessel processing

• Planning and control of vehicle and railroad processing

•  Control of container processing (such as reshipment, weighing, 
examination, cleanup, etc.) 

• Automated billing system

•  Document interchange with external systems via EDI/XML 
formats.

A deployment of Solvo.TOS was first implemented in 2008 
at the NovorosLesExport container terminal, located at the 
Novorossiisky Sea Port, Russia. 

New features of the latest TOS
In 2010, a new release of the system was issued. Due to the wider 
spread of data interchange applications in Russian seaports in 
recent times, the Solvo.TOS now includes an EDIFACT-based 
module, to cover virtually all document formats based on 

CODECO, CUSCAR, BAPLIE, and COPRAR transmissions, 
amongst others. 

What is more, the billing module has been improved to not 
only calculate the cost of services and to send invoices to different 
customers, as well as in different currencies, but also to take into 
account the special features of the Russian tax legislation and to 
automatically generate VAT invoices. 

The system also includes a new web-portal module, which 
allows terminal forwarders to make time reservations (time-
slotting) for trailer arrivals via the Internet, and to monitor trailer 
and container movements in real-time when they arrive in or 
depart from the terminal. 

Currently, SOLVO is carrying out three different projects for 
its customers to install and deploy Solvo.TOS in Russian seaports. 
Generally speaking, real-life deployments of the system have 
demonstrated its high efficiency and significant results, such as:

•  Reduced time of vessel processing

•  Reduced time needed to locate cargoes and containers at the 
terminal

•  Reduced number of container movements while in storage

•  Reduced time of vehicle handling 

•  Secure, protected access to container-related information for the 
terminal’s personnel and for third-party users (e.g. forwarders, 
agents, etc.)

•  Contracting agents are able to process and send documents 
remotely

•  Ability to control all types of services, to generate bills and send 
invoices to customers

•  Provides integrated data interchange tools to communicate to, 
and generate reports for, container lines and state agencies, such as 
customs, taxation authorities, etc.
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The system allows terminal forwarders to monitor trailer and container 
movements in real-time when arriving or departing from the terminal.

Diagram of the different components of the solVo Tos and their functions.


