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1. INTRODUCTION 

One of the more vital plant operational decisions is the selection of the most economic utilization of 
process facilities. The most profitable operators are those who uniquely combine  the most cost 
effective raw materials with the highest plant utilization level. They produce a slate of products that 
command a premium value in the prevailing market. The availability of a highly credible simulation 
model enables analysts to explore the possibilities and incentives for implemention of innovative 
operating schemes. 
 
2.  SHORT TECHNOLOGICAL DESCRIPTION OF “HIMCO”, VRATCA PLANTS 
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Fig.1 General shema of production processes in the chemical complex “HIMCO” 
The general shema of production processes in the chemical complex “HIMCO” is presented on 
Fig.1. The production system includes the following plants: Ammonia production plant, Carbamide 
plant, Carbon – Sulphide production, Gas Separation plant, Thermal Power plant and the Water 
Treatment plant.  

 
 
 
3. A GN MODEL FOR 
DESCRIBING THE 
STARTUP, STOPPING AND 
BREAK–DOWN 
PROCESSES   
 
 
The GN model for Coordination 
the start up, stopping and break-
down processes is shown on 
Fig.2. The net includes six 
transitions and 33 places, from 
which one input and four 
outputs. The output places 
represent the net connections to 
the global GN model for 
simulation, planning and 
control, described above. The 
initial tokens characteristics, 
entering the place к1 include 
encoded information for the 
production status.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2 

GN model for Coordination of 
startup, stopping and break-
down processes 
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The descriptions of the transitions are shown in Table 2. 

 

 

No Transition Description 
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Transition r'1 represent the start up and 
stopping processes in the frame of 
whole system.       
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Transition r’2 represents the activities 
in overcoming the break-down 
situations at the Water Treatment 
plant, which have an influence of the 
other plants and to the whole activity 
of the system. 

3 >∆=< 33231318171723
' ',',','},,{},,{ zttккккr  Transition  r’3 describes the activities 

in overcoming the break-downs in the 
Nitrogen – Oxygen production unit, 
which exercise influence on the rest 
plants and the whole production 
efficiency. 

4 

>∆
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ккккккккккr Transition  r’4 represents the activities 

in overcoming the break-downs in the 
Ammonia production unit, which 
exercise influence on the rest plants 
and the whole production efficiency.      
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кккккккr  Transition  r’5 describes the activities 

in overcoming the break-downs in the 
Reforming unit of the Ammonia 
production plant, which exercise 
influence on the rest plants and the 
whole production efficiency.  
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Transition  r’6 describes the activities 
in overcoming the break-downs in the 
Carbamide production, which exercise 
influence on the rest plants and the 
whole production efficiency.  

7 
>∆

=<

772717

3432313030137
'

',',','
},,,,{},,{

ztt
ккккккr  

Transition  r’7 represents the 
elimination of break-down situations 
in Thermal Power Plant 

 

 

Table 2. Description of transitions of startup, stopping and break-down processes 
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4. CONCLUSIONS 
With this work a new technique of research that stresses relations between product characteristics 
and technological processes is initiated. The presented flow data models can be used for solving 
different tasks in the field of optimal production planning and control, optimization of startup and 
maintenance operations etc.   

A static model for description of the startup, stopping and break-down processes is 
described in this paper. The model is based on the GNs theory [1], [2], [3]. It can be used for 
optimal real time control of the plant processes in “Himco”, Vratca. The time reduction of startup, 
stopping and break-down processes will increase the efficiency of the plant production.  
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