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ABSTRACT

Purpose: The aim of this study was development of a computer situational model of heat 
and power processes and transport operations for secondary steelmaking (SSM) to evaluate 
the effectiveness of the proposed SSM energy regimes and minimization the consumption 
of energy resources.

Design/methodology/approach: For the solution of the tasks were used next methods: 
analytical and statistical methods of mathematical modeling; method of dynamic programming 
for the development of technological recommendations for energy modes on LF; Harel state 
charts to evaluate the effectiveness of the applied models.

Findings: In order to provide rational energy regimes for SSM, it is necessary to introduce a 
new controlled parameter - the optimum time to start heating the melt at the ladle furnace unit 
(LF), which is determined by solving the dynamic programming task. The melt heating start time 
must be selected in such a way as to ensure that all the necessary technological operations 
are performed during metal processing in the LF, taking into account schedule constraints, and 
that the heating of the metal must be carried out with the maximum energy efficiency.

Research limitations/implications: The main objective of the present study was to 
apply the mathematical modeling methods to ensure rational energy regimes of SSM.

Practical implications: The developed situational model of technological operations for 
SSM will allow finding reserves to increase the productivity and quality of the process, and 
to evaluate the effectiveness of new technological solutions.

Originality/value: To ensure an energy-efficient treatment of steel in LF, it is necessary: 
the time for starting the heating of the metal is chosen such that the energy efficiency of the 
LF, which depends on the thickness of the slag layer, is maximum at each stage; increase 
the power that is supplied to the heating of the melt by switching the voltage taps of the 
transformer as the thickness of the slag cover increases.
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3.  Modelling and analysis of results
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4.  Conclusions
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