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Prof., PhD tech. sci., Natalia Garasova, Assoc. Prof ., PhD tech. sci., Tatiana Velichko, Senior Lecturer 
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine 
Methodology for Determining the Design Loads of Industrial Enterprises by the Specific 
Energy Consumption Using an Non-stationary Model of Electrical Load Schedules 

The proposed methodology for determining the calculated electric load of industrial enterprises for the 
specific energy consumption and determining the coefficient maximum based on probability theory using 
ergodic theorems for non-stationary random processes. 

When designing power supply systems, the main initial value is the calculated electrical load. High 
demands are placed on the accuracy and correctness of determining the electrical load. The most common 
method for calculating the electrical loads of industrial enterprises is the method of ordered diagrams. It is 
recommended for use at the lower levels of power supply systems at the level of individual consumer groups, 
sections, workshops and buildings. At higher levels of electricity distribution, the application of this calculation 
method may be accompanied by significant errors. Therefore, its use for higher levels is not recommended. The 
specific energy costs of the workshops and the plant as a whole are determined using the main energy 
characteristics. It can be applied to certain similar enterprises. According to the specific norms of power 
consumption and the design performance data, the average power is determined. Knowing the average value for 
the time interval and the variance of the graph of the electrical load, as well as the distribution laws, it is possible 
to determine the estimated 30-minute maximum load for a given confidence probability. And by its value, the 
coefficient maximum. By multiplying the average power by the coefficient maximum, the desired design load is 
determined. 

The proposed method for calculating the electrical loads of industrial enterprises can be used for higher 
stages of the power supply system at the level of sections, workshops and the enterprise as a whole. The 
advantage of the proposed method, in contrast to the ordered diagram method, is the absence of the need to 
consider and take into account the characteristics of the operating modes of individual electric consumers. 
design load, specific electricity consumption, ergodic theorems, non-stationary process 
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