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EDITOR’S NOTE 
 

You hold serial VI-th volume (number 1 – mart 2013) of scientific 
journal “KSI Transactions on Knowledge Society” – the magazine, 
which annually provides 4 times a year opportunity to exchange 
valuable scientific opinions of scientists from around the world, 
related to the society development and knowledge based economy. 
This is the reason that from the very first edition all scientific papers 
are put under independent review from two persons with academic 
rank. They select most valued scientific papers.  
In order to alleviate our readers, as well as our authors and reviewers 
of the papers, we launched this year a new on-line platform based on 
the Open Journal System. As a result of this: 
 - authors will be able to submit more easily their materials 
for review and potential publishing; 
 - an opportunity for on-line reviewing is created. Thus on one 
hand facilitates the work of the reviewers but in the other hand – 
gives a base to increase the quality of reviewing;   
 - creates conditions to increase the number of reviewers. 
Currently, reviewers of the magazine are professors and associate 
professors from 10 countries and 15 universities. We encourage our 
readers to become reviewers of the magazine. 
As previously all 21-th published issues of the magazine, all are 
available for free in full content for everyone interested scientist 
from the web-site of the magazine – www.tksi.org. 
This year marks the end of the present programming period for 
absorption of European Union funds. For Bulgaria and Romania this 
is the first programming period. This is the reason that in this year 
we will give priority to the articles related to the management of the 
European Union funds in different countries – member states. We 
expect reports that present not only the results, but also and 
challenges in the process of absorption EU funds, focused on the 
good practices in the implementation of EU policies. On the same 
time, papers should identify the opportunities for increasing 
effectiveness and efficiency in the process of management 
implementation, control of EU funds.  
We welcome your scientific views on that main topic. 
 

Kind regards of all our readers! 
 

Editorial Board 
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Operational Program “Development of the 
Competitiveness of the Bulgarian Economy” 2007-2013 

– challenges and results  
 

Kiril Anguelov1 
 
 

Abstract This paper analyses the benefits of the Operational 
programme “Development of the Competitiveness of the 
Bulgarian Economy” and also possibilities for its development, 
based on the analysis of the physical progress of the 
programme and Management and Control Systems, 
implemented by the Managing Authority.  

Keywords: EU funds, cohesion policy of EU, Bulgaria 
absorption of EU funds. 

 
 

I. INTRODUCTION 
 
The end of 2012 marks six years since the accession of the 

Republic of Bulgaria to the European Union and also 
thirteen years from the beginning of development the first 
Bulgarian institutional system for Management European 
funds and Programmes. For this period of time, one of the 
main challenges in the work of Bulgarian public 
administration is efficient and effective absorption of the 
financial resources provided by European Funds and 
Programmes.  

In this context, the paper analyses the challenges and 
results of the Operational programme “Development of the 
Competitiveness of the Bulgarian Economy” 2007-2013. 
This is the programme, mainly focused to the 
implementation of the first strategic objective of the 
National Strategic Reference Framework – Strengthening 
the Competitiveness of the Economy to achieve high and 
sustainable growth, and on its third strategic priority – 
Entrepreneurship Promotion, favorable business 
environment and good quality management.  

This analysis is much more necessary taking into account 
the fact, which Republic of Bulgaria is now in negotiation 
phases for the next European Union Programming period 
(2014-2020 г.). 

 
 
 
 
 
 
 

1 Kiril Anguelov, Business Faculty of Technical University – Sofia, 
Bulgaria e-mail: ang@tu-sofia.bg 

 

II. OPERATIONAL PROGRAMME “DEVELOPMENT OF 
THE COMPETITIVENESS OF THE BULGARIAN 
ECONOMY” 2007-2013 – CHALLENGES AND 

RESULTS  
 

Operational programme “Development of the 
Competitiveness of the Bulgarian Economy” (OP DCBE) 
2007-2013 is financed by the European Regional 
Development Fund and co-financed from the National 
budget. The total amount of the public resources is around 
1,1 bill. euro. (€ 1 162 215 551).  

The purpose of the OP DCBE is to achieve the strategic 
priorities and guidelines for development of the Bulgarian 
economy since accession to the European Union. The 
programme is aimed at solving the main problems and 
barriers in the economic development of the country, in the 
way of measures and activities executed to help successfully 
challenges to the Common Market. Through the programme 
the strengths of the Bulgarian Economy should be promoted 
in order to give the country its place in the European 
Economy.  

The overall objective1 [7] of OP "Competitiveness" is to 
develop a dynamic economy competitive at the European 
and world market. 

To achieve this objective there are set of measures and 
activities that have to stimulate the economy of knowledge 
and innovations, development of competitiveness 
enterprises, increasing investments and export, building a 
favorable business environment in the following four 
priority axes2: 

- Priority axes 1 – „Development of a Knowledge-
based Economy and Innovation Activities”; 

                                                 
1 Consolidated version of the OP “Development of the 

Competitiveness of the Bulgarian Economy” 2007-2013, after its 
amendment with the Decision of the European Commission from 
20.07.2011 can be read at the following website: 
http://www.opcompetitiveness.bg/uploadfiles/documents/2011/aug
ust/ 2007bg161po003annex.pdf., p. 87  
The webpage of the Managing Authority of the “Development of 
the Competitiveness of the Bulgarian Economy” is: 
http://www.opcompetitiveness.bg 

2 Ibid, p. 88 
 
2 Ibid, p. 88 
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- Priority axes 2 – “Increasing efficiency of 
enterprises and promoting supportive business 
environment”; 

- Priority axes 3 – „Financial Resources for 
Developing Enterprises”;  

- Priority axes 4 – “Strengthening the international 
market positions of the Bulgarian economy”. 

As it was already noted, OP DCBE largely contributes to 
the implementation of the First strategic objective of the 
National Strategic Reference Framework (NSRF) – 
Strengthening the Competitiveness of the Economy to 
achieve high and sustainable growth, and on its third 
strategic priority – Entrepreneurship Promotion, favorable 
business environment and good quality management.  

The answer of the question - “What are the results for the 
indicators under this strategic objective and this strategic 

priority in the period 2006 – 2011?” - will show us the level 
of objectives achievement of the NSRF.  

Table1 are presented the indicators value over the years, 
as well as the baseline and target values for each analyzed 
indicator.   

The overall assessment is that most of the target values 
will not be reached, which may be caused both for reasons 
connected to the change of the economic situation due to the 
global economic crises, and as well as the imperfections 
made on the programming process of development of the 
operational programme and establishing of management and 
control system of the Managing Authority.  

Without going into unnecessary polemics, the impact of 
two factors is obvious 

 

 
Table 1, The indicators value over the years 

 
 
  

The value of the indicators for physical progress of the 
programme and its financial implementation are really 
evincible.  

Table 2 give information about indicators for physical 
progress under first tow priority axes.  

 
Table 2 (source CEAOEF3) 

Type indicator Measure Achieved so far Target 
Support innovative start-ups Number 20 95-130 
Innovations introduced ready to be put on the market Number 20 76-104 
R & D projects supported in the pre-market phas Number 11 90 
Supported R & D projects to market entry Number 12 30-40 
Researchers employed in enterprises Number 33 110 
Increase in production capacity in supported enterprises % 34.52 15 
Reducing the average age of technological equipment in supported enterprises % 13.82 30 
Supported SMP bring into use new technologies and products Number 130 550 
Certificates introduced in supported businesses Number 331 537 
Researchers employed in enterprises Number 33 110 
 

 This method for Management and Control is shown in Figure 1. 
 

                                                 
3 CEAOEF – Parliament Committee on European Affairs and oversight of the European Funds  

Strategic Objectives Indicator Baseline 2007 2008 2009 2010 2011 Q3 
2012 

Target 

Percentage of GDP  per capita than 
the EU average 

32.1% (2005) 40% 43.6% 43.8% 43.9
% 

50.0%  51.2 
(2013) 

Growth of GDP 5% (2000-
2006) 

1.90% 5.73 % 
(2007-
2013) 

1.increased 
competitiveness of the 
economy to achieve 
high and sustainable 
growth 

Export GDP 60.8% 59.4
7 % 

58.22
% 

47.51
% 

57.4
%1 

66.51
% 

 89.77% 

Strategic priority Indicator Baseline 2007 2008 2009 2010 2011 Q3 
2012 

Target 

Labour productivity 3.5% (2005) 3.2 3.5 -2.9 5.3 6.1  5 
Foreign direct investment 11.7 bill. Euro 

(2000-2006) 
 19.2 22.4 22.1 21.6  21.7 

(2007-
2013) 

Maximum number of days for 
registering a new company 

32       1 (2013) 

3.Fostering 
entrepreneurship, 
favorable business 
environment and good 
governance 

Maximum number of procedures for 
registering a new company 

9       1 (2013) 
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Figure 1, Key actors in the process of verification and certification 

 
After administrative reorganization of the process, the 

Intermediate Body has been removed under this programme. 
In September 2012 the Directorate “European Funds for 
Competitiveness” is acting as a Managing Authority, 
without Intermediate Body. This means that the Directorate 
executes all European Regulations 1080/20064, 1083/2006,5 
and 1828/20066 and acts directly to the programme 
                                                 
4 Regulation (EC) N 1080/2006 of the European Parliament and of 
the Council on the European Regional Development Fund 
5 Council Regulation (EC) N 1083/2006 laying down general 
provisions on the European Regional Development Fund, the 
European Social Fund and the Cohesion Fund 
6 Commission Regulation (EC) N 1828/2006 of 8 December 2006 
setting out rules for the implementation of Council Regulation 
(EC) N 1083 laying down general provisions on the European 
Regional Development Fund, the European Social Fund and the 
Cohesion Fund and of Regulation (EC) N 1080/2006 of the 
European Parliament and of the Council on the European Regional 
Development Fund, Official Journal, L 371, Volume 49, 27 
December 2006 

beneficiaries (including those under Priority Axes 1 and 2).  
The evaluation process duration of the projects proposals 

was determined in the previous analysis7 as one of the major 
problems facing the effectiveness of OP “Competitiveness”. 
The period for evaluation under this programme ranged 
from 4 months to over one year. On the other hand, the 
small proportion of the payments to direct beneficiaries 
(especially those that are Small and Medium Enterprises) is 
a result of the established management and control system. 
The programme is an example of the way how excessive 
checks and control levels ensure high security and 
irregularities prevention, but also significantly reduce the 
effectiveness of the operational programme8.  

                                                 
7 Anguelov K., Effective organization and management of the 
processes of implementation, control and absorption of 
Structural and Cohesion Funds of the European Union, Sofia, 
2011 
8 Such is the opinion of Mr. Jean-Marie Seyler, director in 
Directorate General “Regional Policy”, European Commission, 
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In this regard, have been proposed managerial impacts, 
aiming quality development of the Control and Management 
Systems, to allow as preventing irregularities, but also 
intensification of the results from financial sources, 
provided to Republic of Bulgaria under the programme 
“Competitiveness” by ERDF. An important aspect is to 
increase the effectiveness of Internal Guidelines to prevent 
conflict of interests and compliance to the principle of 
impartiality and independence in the process of 
implementation and management of OP “Competitiveness”. 
Therefore, in December 2011, it was proposed “to consider 
as eligible to European Regulations transformation in the 
Intermediate Body that facilitate interaction with potential 
and actual beneficiaries (enterprises) 9”. 

Now we can point out that this recommendation, as well 
as our forecast has come true, and the argument of this is 
that we are in the middle of the reorganization of level 
management of the programme.  

It is really a good opportunity as an Intermediate Body, 
under concrete grant procedures, to be invited non-
governmental organizations with close links to companies in 
a particular sectors or planning region (NUTS2).  

Such an approach does not exclude national presented 
branch organizations, which may also be involved. This way 
allow higher synergic between business and public 
administration. On the other hand it would reduce 
differences between planning regions, in the way of close 
relationship (e.g. geographical) between Intermediate Body 
and the enterprise.  

Another approach to usage of public resource is involving 
organizations with specific technological competence to act 
as an Intermediate Body in grants procedures that require 
specific experience in project proposal selections and 
monitoring of project implementations. For instance in 
procedure with energy efficiency – there are certifying 

                                                                                   
expressed in the Sixth Meeting of the Monitoring Committee of the 
National Strategic Reference Framework (1 June 2011). Pointing 
out that “there are still problems with OP “Competitiveness”, and 
that the Managing Authority must accelerate payments to the 
beneficiaries, because the programme is the “backbone of the 
economy” and “if the funds do not reach companies, that directly 
reduce the positive impacts of the policies”, 
http://www.eufunds.bg/document/2746 
9 Intermediate Body is “‘intermediate body’: any public or private 
body or service which acts under the responsibility of a managing 
or certifying authority, or which carries out duties on behalf of 
such an authority vis-а-vis beneficiaries implementing operations 
(article 2, Regulation 1083/2006). The practice, not only in EU 12, 
but also in Poland and Hungary, shows very good results in 
delegation and acting with Intermediate Body, that have proven its 
efficiency in interaction with a group of potential beneficiaries. 
European Regulations do not focus on the specific restrictive 
requirements not only for the private nature of the Intermediate 
Body, but also their number. The Managing Authority is 
responsible for this managerial decision. Synergistic interaction 
between different structure of civil society and public 
administration, as in Poland, Britain and Hungary, can be the basis 
of the effectiveness management of the resources, provided by 
Structural and Cohesion funds. 

organizations in this field.   
These challenges, related to the improvement of 

Management and Control Systems, are directly connect with 
the development of the financial programme 
implementation. By the end of this programming period it is 
necessary to execute only the really urgent ones. For the 
period 2014-202 is possible innovative transformation for 
the overall Bulgarian systems for management.  

Another key problem, identified by all stakeholders in the 
implementation process of the programme, is the difficulty 
of the beneficiary to find resources for co-financing the 
grant project. In order to overcome this problem, the 
Managing Authority has started the process for extension of 
the eligible project activities and increasing resource for 
financing engineering instruments.  

This problem is compounded by the fact that for all calls 
expenses, already done by the beneficiary, are not eligible 
(the only one exception is the cost of consultancy services in 
connection to the preparation of project proposal) before 
submission of the project. These difficulties are minimized 
by the adoption of the Council Decree №258/07.09.2011, 
amending Decree № 236/2007 for detailed rules for eligible 
costs under OP “Competitiveness”. However, analyzing 
procedures already contracted, the Managing Authority has 
discovered a steady negative trend to delay payments to the 
beneficiaries.  

 
 

VI. CONCLUSION 
 

In this analysis is reported as achieved benefits but also 
challenges to overcome in the implementation of the 
objectives of the Operational programme “Development of 
Competitiveness of the Bulgarian Economy”. On the first 
place it is necessary to intensify in significant degree 
promotion of the innovations and knowledge based 
economy as an opportunity to generate sustainable growth, 
allowing for the foreseeable future to reach the EU average 
level of the social-economic development.  

This requires, as further steps rethinking of the most 
effective ways of programme administration, as well as 
developing mechanism for credits co-financed part of the 
beneficiaries. The costs for project administration, ling term 
for selection and approval, and also for reimburse of 
payments requested are among the main reasons for refusal 
of many potential and also present beneficiaries to support 
their company business through the financial aid of 
programme.  
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Information Technology and Managing Organizational 
Change 

 

Ivaylo Stoyanov1 
 

 
 

Abstract:  In organizational change conditions the 
application of the information technologies is crucial for their 
rational management. In the modern business they define 
significant percentage form the driving mechanism of the 
market economy. This is because the computers find 
application in all fields of the industrial production. Therefore 
they influence significantly the business activity of a number 
of organizations. As a result of this the later influence their 
processes as well.  With regard to the conducted 
organizational change this tendency finds approbation in two 
directions. First, the information technology are a tool to 
change the business processes in the organization by the 
adaptation of modern and effective high technology products. 
Second, through the implementation of the computer 
technologies in the business the social component of the 
organization (i.e. the people) is also affected.  

Keywords: organizations, information technology, 
organizational change, management, business processes, 
managerial influence. 

 
 

I. INTRODUCTION 
 
Over the past few years the change management as a 

concept gained rather topical importance.  In its aggregate 
this is relatively new ideology for change and management 
of the business operations in the modern organizations. In 
its nature however it could not find tangible practical 
application without the presence of appropriate instruments 
for influence on the correspondent processes.  This is why 
as an advanced direction in the area of the corporate 
management, the change doctrine envelopes a number of 
directions for the rational realization of the preliminary set 
targets. In this sense one of the main indicators for the 
implementation of an effective change policy is related to 
the integration of advanced information technologies. Their 
introduction into the business environment of the 
dynamically developing industrial structures is a main 
guarantee for achievement of adequate corporate culture. In 
technological aspect they are expressions of flexible market 
behavior and competitive adaptive to the continuously 
changing business regularities. As it could be seen in the 
business practice of the industrial organizations, the 
implementation of the information technologies in 
organizations is a solid prerequisite for the duly and 
successful change of the business processes.  

 
1 Ivaylo Stoyanov, is with the Faculty of Management, D. 

A. Tsenov of Economics – Svishtov, Bulgaria  

 
However, a significant special feature here is that as far 

as their specificity and way of implementation are 
concerned, these are two different directions for influence 
on the business processes.  Due tо this, it is necessary also 
to make a difference in their practical purposes. From this 
point of view the change management is a fundamental 
reconsidering of the separate business operations 
(production and business).  At the same time the 
information technologies (their automation) are 
implemented in order to support their change on one hand 
and to increase their main indicators on the second. 
Obviously these two approaches to business processes 
(operations) change have different level and effect of 
implementation. Perceiving such accent on the problem, 
would not be correct or at least not proper to consider them 
as synonyms or to identify them entirely [1].  Thus due to 
the lack of clear differentiation of these notions, a bigger 
part of the projects for business processes change programs 
ends with failures.  This is because a particular part of the 
senior management of the failed organizations had not 
considered it actual importance.  In other words, the 
automated management systems are not tools for changing 
the business processes change, but they are ensuring the 
necessary support in the conduction of this process. 

Therefore the information technologies should not be 
perceived as an approach for business processes change but 
as an instrument that is supporting its rational conduction.  
The managers who are not considering this fact also can not 
implement the aims regarding the introduced change 
management. First they believe that the automation is an 
arsenal of powerful techniques that will resolve their 
organizational problems complexly, and second that the 
information technologies are a sole condition for well 
performed change processes. What should be mentioned 
here is that the change management requires the 
introduction of modern information technologies in order to 
achieve optimal results form the efforts of the people in the 
organization [2]. On this account however their 
implementation without preliminary setting of the goals of 
the changes leads to nothing else but to the lack of adequate 
strategy for fundamental manage of the processes. In this 
sense the effect that is achieved is refinement but not a 
radical change. This is why it is necessary to identify the 
importance, the mode of systems and the executors of the 
change of the business processes through the use of modern 
information technologies.   
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II. INFORMATION TECHNOLOGY AND MANAGING 
ORGANIZATIONAL CHANGE 

 
In the business environment the implementation of the 

information technologies is considered as a main factor to 
achieve corporate competitive power. Thus through their 
integration in the activities of the progressively developing 
organizations there is a number of prerequisites created for 
business processes optimization. With this respect the 
computer technologies and systems are an unchanging tool 
for structuring of company information in the different 
aspects of its corporate application. This is why, when 
implementing the change process, the information 
technologies gain the following meaning [3,4]: 

- the organizations, which perceive deductive in the 
account of the inductive approach, are not able to 
implement the change concept; 

- the organizations, which do not use the advantages 
of the information technologies, are predestined to 
failure; 

- the organizations, which do not understand the 
difference between automation and change of the 
processes, strive only to refine them, but without 
changing them fundamentally.  

The following more important conclusions could be 
drawn from the above mentioned. The deductive 
approaches a typical prerequisite for activities of the 
traditionally functioning organization. Main rule here is to 
define the problem and then to look for variant for solving 
it. On other hand however, the new conventions for 
business conduction require to apply the inductive on the 
account of the deductive approach.  In this direction it 
differs from the preceding one by the ways in which the 
business processes are differentiated. This means that first, 
it is necessary to define the methods and the tools to solve 
the problems and then to diagnose the form and the area of 
its manifestation. In other words, an essential prerequisite 
for inductive resolution of the issue (problem) are the 
modern information technologies. In this sense the use of 
the latter is one of the complex requirements for the 
effective implementation of the change concept. Otherwise 
its adaptation is stultified, as the new work stereotype is 
impeded and conditions for its destructive implementation 
are created. In this sense the information technologies are a 
tool that is used for optimization of the current operations. 
From this point of view they aim to improve the 
performance of the processes available in the organization 
by striving to make them more perfect. Perceiving such 
accent of the problem, the change and the information 
technologies should be reviewed as two interrelated 
elements, which aim is to influence the business processes 
(in their own way) in such way that forms the 
correspondent consumer value  as a result of their redesign. 

In business processes formation, which should be 
structures depending on the purpose f the conducted 
activities, is gaining increasing importance. In this direction 
the managers in the organization should receive the relevant 

data for the nature of the conducted changes. With this 
respect it is possible to use a number of information 
systems, the purpose of their introduction is to optimize the 
information and communication processes by synthesizing 
the working operations in a single automated process in 
order to utilize the available resources. There are different 
classifications of the information systems that could be 
found in literature sources [5,6]. In general however the 
perceived understanding it that they should be differentiated 
into two main groups – operational and managerial (table 
1): 

                                                               Table 1 
OPERATIONAL 
INFORMATION 

SYSTEMS 

MANAGEMENT 
INFORMATION 

SYSTEMS 
information systems for 

transactions processing; 
information systems for 

technological processes 
control; 

information office 
systems 

management decision 
support information systems 

processes strategic 
management information 
system; 

processes expert 
management information 
system; 

processes team 
management information 
systems  

 
The operational information systems are directed to 

automatic management of business processes. Practically, 
this means that they are designed to ensure the activities, 
related to the work of the operational units in the 
organization. As far as the introduced changes is concerned, 
they exercise positive influence by supporting the daily 
performance of the working operations. 

The transaction processing information systems register, 
synthesize and range different type of data form the 
conduction of the correspondent business operations (sales, 
deliveries, etc.). Moreover they can process data, depending 
on the changes that have been made in a particular file or 
database. Therefore in the framework of the correspondent 
company, the transaction processing systems create number 
of possibilities fro forming various information products in 
its internal structure as well as in environment. This is why 
these systems serve to provide information with regard to 
the document turnover in the organization (salary slips, 
accounting and tax invoices, sales receipts, etc.). 

Also in the corporate business structures it is necessary to 
generate information directed to the creation of qualitative 
and quantitative measure, especially as far as the production 
(operational) process is concerned. Usually such decisions 
are called programmed, as they are made on the basis on 
certain rules and guidelines. In this sense they define the 
actions that should be taken in the resolution of 
spontaneously raised or strictly specific problem. This 
activity includes the systems for technological processes 
control. This is because the decisions that regulate the 
production are taken automatically by a computer 
(automated flow lines, electronic measurement of electrical 
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devices, etc.). Thus the importance of these systems is 
brought to monitoring of the physical process in the 
company. As a result of this fact they accept and process 
data from the correspondent sensors, and then they 
transform them for routine processing in the main 
computer. 

The information office systems are intended to 
accumulated, process, synthesize, store and provide data as 
electronic office communications. They are aimed to 
eliminate the traditional methods for manual information 
processing and the paper base communication. In other 
words, these are systems for automated information 
exchange where the data generation, text processing and 
reproduction is done in accordance with the modern 
information technologies (text processors, electronic mails, 
teleconferences, etc.). 

The management information systems are developed to 
counteract to the ineffective use of computers on one hand 
and to limit the human (managers) errors on the second. In 
change process conditions this activity gains essential 
importance because when designing the business processes 
it is emphasized on the management orientation of 
information processing. In this sense the main purpose of 
these information systems is to stimulate the effective 
management decision making. Due to this reason the 
reviewed systems are necessary to all types of manages as a 
result form the growing obscurity of the external 
environment and the effective control if the inter-
organizational processes. Therefore they provide to the 
managers various and duly information decisions for 
business processes structuring and support their 
optimization. 

The information systems for management decision 
support are interactive computer based products. They are 
set on the basis of technological models for generation of 
information decision. The latter envelopes specialized 
databases to provide specific information in organization 
management area. The purpose is that the information is 
structured in a way that is useful for the relevant managers. 
The information is provided by an interactive connection 
between the manager on one hand and the technological 
device (computer) on the other. Thus there are 
corresponded possibilities created for initiating, various 
information when choosing a variant for making and 
executing of exactly established management decision. 
Therefore these systems are designed to contain a rich 
arsenal of information and to initiate business decisions 
correspondent to the personal preferences of the one who is 
modelling them, in an interactive computer based process, 
leading to a specific decision. 

The process strategic management information systems 
are created to generate and process data necessary for the 
high management in the organization. They have to provide 
fast and easy access to the information that is necessary for 
the effective execution of the corporate strategy.  These 
systems should be designed to meet the needs of their users. 
In other words, they have to provide the relevant 
information access to internal and external databases in real 

time. With this respect process strategic management 
information systems should provide real information for the 
current stat of the business operations. Furthermore, their 
task is to plan the future changes in organization 
development and the strategic activities for its management. 
What is notable in this case is that the information should 
be timely identified. This means that the high managers 
need to structure its parameters in advance to match their 
preferences. In the coming few years the application of 
these systems will have increasingly tangible influence on 
the activities of the modern organizations and on the work 
of their high managers.  As a result of this fact the will 
value the importance of these systems more and more.  

The process expert management information systems 
serve to accumulate data in a particular specific area. In the 
framework of the organization this system is reviewed as a 
product for provision of expert information. Thus its 
structure is established based on two components – 
knowledge database and software module.  They are 
designed to search for solutions for specific issues and 
respectively to provide answers. The knowledge database 
of the expert systems consists of rules and facts. The 
software modules cover a number of activities for 
generating and processing of information. Thus the 
program supports various data by synthesizing and 
providing it like particular decisions. The conclusions are 
concretized through identification of activity directions. 
This is happening by using two methods. The first method 
compares the rules with the facts. The second justifies the 
conclusions by analyzing if they are obtained as a result of 
the application of the rules to the facts. Form this point of 
view the information systems for expert management are 
also called knowledge based systems. 

The business processes team management systems are 
implemented on the grounds of integrated program 
products. They are a modern form of communication. In 
particular, they are a tool for team work in virtual 
environment. Therefore they unite the efforts of the people 
to influence the business processes by using advanced 
information technologies. On its part, this type of 
communication connections does not depend from the 
business, the size of the organization and its headquarters. 
For a great extend this fact would allow the employees 
inside and outside the organization to maintain creative 
contacts among them and to react duly to the correspondent 
changes in the structure and the content of the used 
information [7]. 

The application of the information and communication 
systems in change management of the business processes 
would not be possible if thee is no human factor during the 
conduction of this activity. In this respect the managers and 
the specialists in information technologies exercise 
essential influence for their rational execution [8].  This is 
why it is necessary to review them as a main factor for the 
structuring of the information exchange in the organization.  

The main role of the IT managers in the project for 
business processes change is to provide relevant conditions 
for their effectiveness. In this case it is necessary that they 
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undertake actions for the normal use of information and 
communication systems. Priority identification in the area 
of information technologies is an essential component of IT 
managers, activities. With this respect they have to 
establish the benefits of their use. Also analysis and 
evaluation of the software product should be done. When 
the business processes are redesign the software should not 
complicate them unnecessarily. In other words the software 
should not be sophisticatedly set up, but on contrary – the 
purpose is to ease the work on the introduced changes. In 
this direction there should be particular test done to identify 
the economic effectiveness of any program decisions [9]. It 
is important to identify the real parameters and the result of 
their adoption. Furthermore it is necessary to create 
favourable prerequisites and appropriate working climate 
for effective application of information technologies. 

The IT specialists are also one of the factors with high 
importance as far as the introduced change is concerned. 
They have direct influence on the development and the 
application of the software products in the organization. 
Moreover they contribute to the effective conduction of the 
operational work in information technologies area. An 
important question in this direction is if software that 
corresponds to the change process should be created, or 
another one, which is bought from a production company, 
should be used [10]. In both cases the software has to be in 
line with the requirements of the change. Furthermore it is 
necessary that it coincides with the organization goals as far 
as the change of the business processes is concerned. 

In the change process managers need more power to 
control the information resources and processes in 
organizations, which means [11,12]. 

● Managers require power to achieve their goals. 
Even when managers have good ideas they could not 
realize them without using power. 

● Managers need power to reduce the uncertainty or 
frustration of employees. In this case they use power to 
create positive attitudes towards work in their staff. 

● Managers need power to generate even bigger 
power. When they have formal power and access to the 
organization’s resources, managers aim at increasing this 
power. This would result in greater influence on staff and 
would eventually allow them to use it for a longer period. 

● Managers need power to satisfy personal 
ambitions and achieve personal objectives. Work refers not 
only the professional interests of managers but also to their 
ego. This is a natural process of human psychology since 
individuals always aim at (consciously or not) receiving 
positive assessment from others, which in turn would lead 
to good self-assessment. 

 
 
 
 
 
 

VI. CONCLUSION 
 

Over the past few years the information technologies 
enforced as a main tool for achieving corporate competitive 
power. The integration of high technology equipment in the 
activities of the industrial business structures is a main 
testimonial for the formation of new organizational culture. 
As far as the introduced change is concerned, it founds an 
expression in the application of new and advanced 
approaches for the successful redesign of the business 
processes. In this sense the information technologies create 
complex framework for structuring of the working 
operations and support the people efforts in the process of 
the introduced change concept. As a result of this, their 
influence will also grow. This fact is due to the 
circumstance that the computers in the business are already 
not only objective fact, they are simply a necessity. 
Precisely form this point of view the parameters of their 
application will broaden. They will vary in borders where it 
will be possible to achieve a number of optimal results.  
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The Bulgarian St. Stefan church in Istanbul: an 
architectural project from 1890s and its 
multifunctional application in Bulgaria 
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Abstract The paper analyses and compares some 
architectural projects connected with the construction of 
Bulgarian St. Stefan church in Istanbul. It views the 
theoretical and practical possibilities for their implementation 
in Bulgaria after the Liberation. It examines the architectural 
project of Fossati brothers, the unknown project of Antoin 
Perpignani and the first architectural project of the Istanbul 
architect with Armenian origin Hovsep Aznavur, with which 
he won the competition for a Bulgarian church in Istanbul in 
1888.  

After a decision for a constructive change in the conception 
of the building, the projects were proposed to be implemented 
in Bulgaria, thanks to Bulgarian diplomats. During the same 
year, the projects were proposed to be used for a construction 
of a church at the place where the temple St. Alexander 
Nevsky was to be built. Another idea was the projects to be 
used as plans for construction of other temples in Bulgaria. 
The facts and the conditions for the implementation of the 
projects were analyzed and the possible churches for which the 
project was used as a prototype were looked for in the 
architectural works on Aleksi Nachev. The reviewed and 
examined documents lead to the conclusion that the projects 
by Fossati, Perpignani, Aznavur and Nachev are linked and 
they were important for the construction of temples in 
Bulgaria after the Liberation. 

Keywords – Bulgarian church St. Stefan in Istanbul, 
architectural projects by Gaspare and Giusepe Fossati, 
Antoine Perpignani, Hovsep Aznavur.  

 

I. INTRODUCTION 

The orthodox church of St. Stefan in Istanbul is situated 
near the Golden Horn in the historical part of the peninsula 
between the Fener and Balat districts. Now it is a monument 
of national importance in the Republic of Turkey, and is 
under the supervision of the Bulgarian Churches Foundation 
in Istanbul. In the first part of 19 c. when the Ottoman 
Sultan recognized the rights of Christian population in the 
Empire, Bulgarians who lived in the city decided to build 
their own temple.  

 
 
 

1Blagovesta Ivanova – Assoc. Prof. PhD Department of 
Urbanism Theory and History of Architecture, Faculty of 
Architecture at the Higher School of Civil Engineering, Sofia. 

In 1849 they asked Stefan Bogoridi – a high-ranking 
Bulgarian in the administration of the Ottoman Empire to 
help them with the creation of an architectural project for 
the temple. At that time the wooden srtucture was 
reconstructed for a church. 
 

 
Picture 1. The steel church of St. Stefan in Istanbul, 1898 

 

II. THE ARCHITECTURAL PROJECT BY 
GASPARE AND GIUSEPE FOSSATI 

In 1850 the Bulgarians decided to construct a new 
church. Its designers are the brothers Gaspare and Giusppe 
Fossati who are from swiss-italian origin. The architectural 
scheme of projected in 1857-1858 stone temple is 
Byzantine. It is three apse central domed basilica with four 
callottes (blind domes) placed in the east and the west parts 
of the naos. The location of the domes shows the evolution 
of the architectural plan from the Greek cross. The 
dimensions of the temple are: length of 28,5 x width of 20,9 
and the height of the dome is 21,85 archines.[1] As it is 
known, one construction archin is 0,758 м, therefore, the 
dimension of the church is 21,60 х 15,84 х 16,56 m. The 
temple was not constructed. 
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III. THE ARCHTECTURAL PROJECT BY 
ANTOINE PERPIGNANI 

In 1882 the Istanbul architect Antoine Perpignani 
investigated the fundament of the future temple and in the 
same year he created the new architectural project. In 
February 1883 Perpignani’s project was sent to Sofia to the 
Ministry of building and was approved with the added 
proposal to work out the details about the section of the 
central dome.[2] This project has not been preserved in 
archives.  

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Picture 2-4. Fossati brothers temple. 
 

IV. THE COMPETITION FOR THE PROJECT IN 
1888. 

 
The competition for the project for the Bulgarian church 

in Istanbul started in 1888. The members of the commission 
are unknown and according to the newspapers the 
competition is held in Rome. Therefore none of the 
bulgarian architects has been assigned with this task. It is 
well-known that the architects Aznavur and Dilitdica 
participated in the competition. The second architect handed 
in the project later. Meanwhile in Sofia, Aznavur’s project 
gets an approval, according to other sources. The task of the 
project for the competition is unknown, therefore Dilitdica’s 
conception is unknown, because his project was not 
preserved.[3]  

In February 1888, one month before the competition was 
going to be held “in Rome”, Perpignani’s project was 
returned from Sofia to Istanbul and the architect was asked 
to make corrections on it. Probably, they were not realized 
or they were unsatisfying even after the competition had 
started. It is possible that Perpignani took part in it, because 
in one of his letters after the competition he wrote that he is 
looking for his payment for the corrections and says that his 
project is available. 

In 1890 the Minister of Foreign Affairs and Religions 
Dimitar Grekov required the Diplomatic Agent in Istanbul 

to send Perpignani’s project and its applications to Sofia. 
The idea was the project to be used for building new 
churches in the Principality of Bulgaria.[4] 

Our purpose is to know more about the realization of this 
architectural project.  

Meanwhile, in 1890, Hovsep Aznavur destroys Fossati’s 
temple foundations and organizes the analysis of the terrain. 
His prized project is now preserved in the Ottoman archive 
in Istanbul.[5] 
 

             
 
Picture 5-6. The first Aznavur project/The project from the 
“Roma competition”. 

 
The first architectural project of Aznavur is a revision of 

Fossati brothers structure. The arch vaults of the temple are 
semicylindrical, the dome is placed on the place of its 
intersection. The dome has not got apronounced tambur. It 
has the skylight turret which is crowned with a cross. The 
dimentions of this building are: length 23, 46 х width 10 х 
height of the vault arches 20 х height of the dome 33,60 m. 

In 1888 the diplomatic agent Georgi Valkovich makes a 
suggestion to the minister of Foreign Affairs and Religions 
Georgi Stranski for the first project of Aznavur to be built in 
some big Bulgarian towns or even in the place where later 
the St. Alexandar Nevski Catherdral is built, because it has 
been paid for by the Government. Valkovich said that it 
could be enlarged to one quarter of its dimensions before 
being build. According to the Diplomatic agent this temple 
will be one of the most beautiful churches in the Balkan 
peninsula.[6]  

Why is the project expected to be realized on the place 
where the Cathedral St. Alexander Nevski has to be built?  

The architectural project about the Cathedral church 
represents an enlarged project for the competition for 
building a memorial temple for the Russian Emperor 
Alexander II after his death. It is revised in for a Bulgarian 
cathedral 1885 but in 1886 its designer- Russian architect 
Ivan Bogolubov died. The projects for the temple are 
approved from the technical commission but the financial 
resourses for its construction were not enough.[7] 

The examined facts show that the projects from Istanbul 
which can be realized in Bulgaria are two – they are 
Perpignani’s project, and Aznavur’s project. Aznavur’s 
project is a revision of Fossati’s project.  
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V. ARCHITECTURAL PROJECTS FOR 
STANDARD CURCHES BY ALEKSI NACHEV. 

 
A similar project to Aznavur’s we can find among 

the projects for standard churches by architect Aleksi 
Nachev. The examples show that Nachev’s projects are 
created after Fossati’s and Aznavur’s architectural 
compositions. Their development is assigned to architect 
Nachev in 1892 from the Ministry of Foreign Affairs and 
religions as standard projects for the building of temples in 
the Bulgarian principality. He estimated the price of the 
finished building according to their complexity and their 
size to 100 000, 60 000 and 10 000 levs.[8]   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture 7-8. Project of Aleksi Nachev for standrd building 
of middle sized church for 60 000 levs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture 9-10. Project of Aleksi Nachev for standard building 
of large sized church for 100 000 levs. 

 
If we examine the succession of the suggested projects, 

we can see not only the chronology, but the common 
characteristics which are submitted to the schemes of the 
architectural plan, the morphology and the façade 
compositions. 

 

 
 
Picture 11. Longitudinal section of Fossati’s temple. 
 

      
 

Picture 12-13. Longitudinal sections of Nachev’s middle 
and large temples.  
 

The comparison of the longitudinal sections of the 
projects by Fossati and Nachev shows their common 
peculiarities. 

Architect Aleksi Nachev is one of the first Bulgarian 
architects after the Liberation. He graduated in Zurich in 
1888. From 1892 (the year, when the creation of standard 
projects was assigned to him) he is one of the specialists  in 
the Department of public buildings who carry out the 
control regarding to the documentation for the realization of 
St. Stefan steel temple in Istanbul.   

The described facts show that in the period of 1883 and 
1888 there are particular examples of demonstration of the 
desire and intention from high officials to use standard 
architectural projects in Bulgaria. Such is the case with the 
reception of the projects by Perpignani and Aznavur from 
Istanbul and Bogolubov’s from St. Petersburg. 

 

 
Picture 14. St. Ivan Rilski church in the town of Pernik 
1920.  

 
 The last example of St. Ivan Rilski church in the town of 
Pernik shows the position of the domes which are 
configured according Nachev’s standard scheme for a 
middle type of a church. The other peculiarity of this 
position is the connection with the old Byzantine 
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compositional scheme.  
Lets mark another special feature. Similar plans, founded 

on the base of the transcription of Athos typology plans, 
have some churches such as: The Assumption in Varna, 
1883-1885 from architect Gencho Kanev, according to idea 
project of architect Maas from Odessa. Similar is the church 
St. Dimitar in the town of Vidin (the project dated from 
1885), which some authors define as a copy of the Varna 
Cathedral and others relate it to the works of Italian 
architect L. Bahnani; the churches St. Nikolai Mirlikiyski in 
Stara Zagora (1896–1909), St. Georgi in Sofia, (1896), and 
St. Nikolai Chudotvorets in Yambol follow this type and 
they are the standard projects about the big type of church 
projected by Aleksi Nachev. 
 

 
 
Picture 15. The church Assumption in Varna, 1883-1885.  

 

   
 
Picture 16. The church St. Dimitar in the town of Vidin, 
the project dated from 1885. 
 

  
 
Picture 17. The church St. Nikolai Mirlikiyski in Stara 
Zagora, 1896 – 1909.  
 

                   
 
Picture 18. The church St. Georgi in Sofia, 1896.  
 
Following this sequence does not allow us to add the 

church St. Nikolai Chudotvorec in Yambol. Peter Yokimov 
dates it to 1882 or 1885 based on different sources.[9] This 
means that this church is built earlier than the others. 

    
 
Picture 19. St. Nikolai Chudotvorec in town of Yambol, 
1882 or 1885. 
 
Here I would like to note that the time of its building 

coincided with the year when Perpignani’s project came to 
Bulgaria. 

If we compare its plan and the façade composition we can 
see the similarity between the projects of Fossati and St. 
Nikolai Chudotvorec. 

This entire means that the church in Yambol is not only 
an example for an accomplished project of Perpignani. The 
similarity between the projects of Perpignani and Fossati 
means that the idea of Swiss architects has been 
accomplished in Bulgaria.  

 
 
 
 

VІ. CONCLUSION 
 
In conclusion the analysis shows that the examination of 

Fossati’s project of 1856 for the construction of Bulgarian 
church in Istanbul became the basis for the next 
interpretation of some architects such as Perpignani, 
Aznavur and Nachev. On this basis Aleksi Nachev became 
the author of the idea regarding the standard temple 
building after the Liberation. 
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Modeling activity zone road transport container 
terminal in the port 

 
Milena G. Savova – Martsenkova1 

Ivan K. Penkov2 
 
 

 
Abstract: The zone of serving the foreign trucks is 

inseparable part of the harbor container terminal and its 
operation influences directly the achieved financial results. In 
the process of  modelling, it is viewed as an independent 
system. The worked out analytical and simulation models are 
the main tools in making the right managerial decisions, 
which are based on a deep analysis of the operational 
characteristics of the analyzed system. 

Key words: combined freight, zone of serving foreign 
trucks, analytical and simulation model. 

 
The zone of serving the foreign trucks is inseparable part 

of the harbor container terminal and its operation 
influences directly the business turnover and the achieved 
financial results. As a result, it is necessarily to research 
and shape the incoming trucks and to define the main 
parameters, which, in turn, determine the needed 
workforce, expenses for wages, expenses for the hauler, 
and the duration of the work day.  

The simultaneous examination of both, the analytical 
and simulation models, checks whether those models 
follow the operational logic of the examined system, which 
is a necessary condition for their use as tools in making the 
right managerial decisions that are based on a deep 
analysis of the operational characteristics of the analyzed 
system. 

We see the zone of serving the foreign auto 
transportation in the harbor transportation channel as an 
open multichannel system for mass servicing in which the 
orders come irregularly with two parallel servicing 
mechanisms and methods FCFS (first come, first serve). 
The servicing mechanisms are of similar type and have the 
same productivity level.  

 
 
 
 
 
 
 
1Milena G. Savova – Martsenkova, Faculty for transport, TU – 

Sofia 
2Ivan K. Penkov, Faculty for transport, TU – Sofia 

 
The incoming/receiving of trucks is shaped as Poisson 

Process and the serving is an independent variable with the 
so called Poisson distribution. 

In analyzing the system, the main functions will be held 

by qL
, qW  and by the use of serving mechanisms. The 

average number of orders in the tail qL estimates the 
appropriate measures of the waiting zone, and the average 

time of staying at the tail qW  helps in computing the 
expenses originating from waiting for being served, in 
determining the degree to which the serving mechanisms 
are utilized and the operational expenses of the 
autoloaders.  

We assume that the intensity of incoming trucks equals 
5λ =  trucks/ h and the average time for serving equals 

. 18st = minutes. 
The serving zone of foreign trucks in the transportation 

channel works 5 days per week and 8 hours per day from 
Monday till Friday. 

The serving of the incoming trucks in the harbor 
transportation area could be represented with the following 
two models, corresponding to the existing situation in the 
analyzed terminal. They are used in defining the 
operational characteristics and their main purposed is to 
compare them and determine the advantages of each one of 
the characteristics. 

 
Model 1: With separate tails in front of the serving 

mechanisms- the analyzed system is represented through 
two systems М/М/1: M/M/2=2*M/M/1 (Figure1) 

The system is seen as a sum of two parallel sub-systems. 
Assume: The incoming stream of trucks with intensity λ 

is divided into two streams, respectively with ratio 50:50.  
2

1
i

i
λ λ

=

= ∑  And 1 2 0.5*5 2.5λ λ= = =  

The distribution of the incoming stream is determined by 
the organization of the work in the examined system. 

Model 2: With a common tail in front of the serving 
mechanisms – М/М/2. (Figure 2) 
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Figure.1. Мodel:  M/M/2=2*M/M/1 

 
Figure.2. Model: M/M/2 

 

The analytical model gives only equilibrium results 
which determine the operational characteristics as a 
function of the intensity of the incoming of trucks and the 
number of serving mechanisms. However, it does not give 
the opportunity the effect of the change of the time 
distribution to be examined. Specialized software helps in 
checking the accuracy of the results received from the 
analytical model of the examined system [6]. The end 
results, which are came up to after an analytical decision, 
function as a check of the worked out simulation models. 

The creating of a simulation model of the existing 
system gives a chance for a better understanding and 
managing the scrutinized processes. The deep and detailed 
analysis of the use of the serving mechanisms and the 
waiting time of the trucks in the automobile zone provides 
us an opportunity to determine the weak sides of the 
system. 

In working out the simulation model, the program plan 
ARENA is applied.  

In tables 1 and 2 the final results are summarized. 
 

 

 

Model:  M/M/2=2*M/M/1  
Table 1. Comparing the results in M/M/2=2*M/M/1 

Parameter Analytical model Model in Arena 

qW , min 54 51,5748 

W , min 72 69,5523 

qL , num 4,500 2,1707 

L ,  num 6,000 5,8326 

ρ  
0.75 0,7456 
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Model:  M/M/2 
Table 2. Comparing the results in M/M/2 

Parameter Analytical model Model in Arena 

qW ,min 23,142 23,615 

W ,min 41,142 41,5504 

qL ,num 1.9288 1,9890 

L , num 3.4287 3,4883 

ρ  
0,75 0,7497 

 

W  - average time a unit spends in the system; 
L  - average number of units in the system; 

The similarity of the results that we got from the 
two models assures us that the worked out models are 
correct and accurate. 

In shaping in ARENA, we see two alternatives of 
the model M/M/2=2*M/M/1: 

Model 1-1 – the incoming stream of trucks with 
intensity λ is divided into two streams, respectively in a 
ratio of 50:50 and Model 1-2 – the last truck that came is 
moved to the shorter tail. 

 

Table 3. Comparing the results in applying the different models. 

The Results of a simulation in ARENA 

parameter Мodel 1-1 Мodel 1-2 Мodel 2 

W , min 69,5523  45,1627 41,5504  

qW ,min 
51,5748 27,2364 23,6115 

.st ,min 
17,9775 17,9262 17,9388 

qL ,num 
2,1707 1,14765 1,9890 

L ,num 5,8326 3,7960 3,4883 

ρ  
0,7456 0,7504 0,7497 

VI. CONCLUSION 
 

The summarized results received after a simulation of 
the models in ARENA, represented in table 3, show that 
the best alternative, given the existing infrastructure in the 
examined transportation channel, is the according to which 
the trucks wait serving in a common tail in front of the 
serving mechanisms. This alternative reaches the optimal 
numbers for time for staying in the tail and time for staying 
in the system. 

The worked out models describe different alternatives of 
a possible organization in the existing infrastructure and 
they are part of the methods for research of the zone for 
serving the foreign trucks.  

Since the logistics processes occurring in the 
transportation channels, in which interaction among the 

different types of transportation are accomplished, are 
analogical, the worked out models could be used as an 
universal contributing to the taking of the right managerial 
decisions given different combinations of inputs. 
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Study of random processes in the zone that handles the 
road transport in a port hub  

 
Milena Savova – Mratsenkova1 

 

Abstract The combined container transport is the fastest ex-
panding segment of world shipping in recent decades. That 
necessitates a research, a modeling and an optimization of 
container terminals by applying a systematic approach and a 
decomposition of individual subsystems. The zone, that han-
dles the road carriers, can be modeled and analyzed inde-
pendently. It requires analysis of random processes based on 
real data to obtain accurate results for the real studied sys-
tems. 

Keywords: combined container transport, port, queuing sys-
tems, inflow, average time to service a truck. 

 
 
 
The port container terminal is a key element of the supply 

chain, which ensures an interaction serviced modes requir-
ing a high degree of coordination. Due to the complexity in 
the process of researching it resorts to using a systematic 
approach and a decomposition of the individual subsys-
tems. 

The object of study is the process of service trucks in the 
port container terminal- Burgas as a key element of the lo-
gistics chain in the performance of combined freight in-
volving water and road transport.  

The zone, which implement the loading and unloading of 
road transport, can be modeled and analyzed independently 
as a multichannel queuing systems with expectation, with-
out priority. The separation of core elements - the subject of 
services, service devices and queues, enables the system 
could be described by an analytical model that characterizes 
the ongoing processes. 

The structure of the queuing systems is determined by its 
composition and functional relationships. The main task of 
modeling using the theory of queuing systems is to deter-
mine the quantitative parameters of the system under con-
sideration which will allow for the determination of "bot-
tlenecks", analyzing the impact and the choice of an appro-
priate version of the organization and functioning. 

The process of modeling and analyzing the studied sys-
tem is preceded by a study of random processes, which 
takes place in two stages: 

First stage - a study of the inflow of trucks. Its quantita-
tive description is to establish regularities in the studied 
system. 

 
 
1Milena Savova – Mratsenkova, is with the Faculty for 
transport, Department “DATT”, Technical University, 
savova@tu-sofia.bg 

The analyzing is the receipt of the trucks in the port con-
tainer terminal, for a period of 40 working days, from 
01.03.2010 to 26.04.2010, their total number is 1514. 

The offered by the port five days free storage of contain-
ers in the storage area ensures a relatively steady stream of 
trucks without significant changes by day of the week. 

Incoming trucks are a discrete random variable.  
In the zone trucks enter singly and decentralized forming 

a flow that is stationary, orderly and without consequence. 
Therefore, the inflow has characteristics and can be consid-
ered as Poisson. 

To confirm the accepted hypothesis that the inflow has a 
Poisson distribution, was carried out a statistical processing 
of the provided data as the software package Rockwell 
Arena Simulation was used. It is provided with a built-in 
tool Input Analyzer, providing an identification of the law 
of a distribution of a studied random variable. 

 
Таble 1 

Distribution Sum-
mary Chi Square Test Data Summary 

Distribution: Pois-
son       
Expression:  
POIS(4.73) 
Square Error:  
0.000846 

Number of inter-
vals = 9 
Degrees of free-
dom = 7 
Test Statistic = 
2.26 
Corresponding p-
value   > 0.75 

Number of Data 
Points: 320 
Min Data Value 
= 0 
Max Data Value  
= 12 
Sample Mean = 
4.73 
Sample Std Dev 
= 2.14 

 

 
Figure1. Histogram characterized the law of distribution 

of inflow trucks 
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The resulting histogram and the summary of statistics are 
presented in Table 1 and Figure 1. 

From the obtained results it follows that the Poisson law 

with parameter 4,73λ =  trucks per hour describes well 
the studied process. 

Second stage – a definition of law of timing needed to 
service a truck in the zone for loading and unloading. For 
this purpose, statistical analysis was conducted using built-
in tools Input Analyzer of the software package Rockwell 
Arena Simulation, with treated 100 chronometer values of 
time to serve a truck. The results are presented in Table 2. 
and Figure 2. 

 
Таble 2 

Distribution 
Summary Test Data Summary 

Distribution:  
Exponential   
 
Expression: 
EXPO(18.4) 
 
Square Er-
ror:0.000823 

Chi Square Test: 
Number of inter-
vals = 4 
Degrees of free-
dom = 2 
Test Statistic     = 
0.278 
Corresponding p-
value > 0.75 
 
Kolmogorov-
Smirnov Test: 
Test Statistic = 
0.0637 
Corresponding p-
value> 0.15 

Number of Data 
Points = 100 
Min Data Value    
= 0.68 
Max Data Value   
= 105 
Sample Mean       
= 18.4 
Sample Std. Dev. 
= 18.6 

 

 
Figure 2. A histogram characterizes the law of time dis-

tribution to service the truck 
 

 
 
 
 
 
 
 

VI. CONCLUSION 
 

According to the results of statistical processing of the 
existing data is prescribed the exponential law of time dis-

tribution to service the truck with parameter . 18,4обслt =  
minutes. 

The study of random processes is the first step in the 
modeling and analysis of activities of the zone, servicing 
the road transport in a port container terminal. In determin-
ing the laws of distribution of analyzed random variables 
were processed real statistics. The resulting parameters are 
used as input in the development of analytical and simula-
tion models, describing real processes in the system under 
consideration and providing quantitative estimates.  
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