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Abstract. The article provides methods for analyzing power consumption modes, discusses the 
main directions for improving the efficiency of economic incentives for the rational use of 
electricity with a tense energy balance during hours of maximum load of the power system and 
insufficient filling of the electrical load schedule at night, while improving the methods of economic 
regulation of accounting for electricity consumption, regulating electrical load schedules.

1 Introduction 

It is advisable to plan and manage power consumption 
modes using and analyzing electrical load graphs. When 
developing the operating modes of the power system, the 
maximum load and active power balance, the total 
demand for electricity for the period under review, the 
expected change in load during the day, and a number of 
other factors are taken into account. Daily calculated 
load schedules allow to analyze the operating mode of 
electrical equipment of industrial enterprises for the past 
and subsequent periods of mode regulation, as well as to 
develop measures to optimize power consumption modes 
in the near future. Load schedules are used to determine 
the declared power during the hours of daily maximum 
load of the power system for the estimated period of 
planning and limiting power consumption [1, 2]. 

2 The current state of the investigated 
problem 

In world practice, the study of the most important objects 
Graphs of electrical loads of industrial enterprises are 
characterized by a certain change in power consumption 
during the day. In this case, said change in load is 
determined by a base value, limited to those usually 
related to night time and zones of semi-peak and peak 
loads. These zones, respectively, refer to periods of low 
power consumption and to the hours of morning and 
evening load peaks. 

The schedules of an enterprise with continuous 
production are determined by a fairly uniform power 
consumption during the day. Enterprises operating in one 
or two shifts have electrical load schedules that vary in 
their power consumption during the day. An analysis of 

the electrical load graphs of electrical industry 
enterprises shows their significant uneven power 
consumption during the day, exceeding in most cases the 
morning maximum load in relation to the evening one. 
At the same time, the time intervals of the morning and 
evening load maxima of the analyzed enterprises 
coincide with the maximum of the energy system [5-14]. 

As the main indicators of the daily schedules of the 
electrical load of industrial enterprises, which most fully 
characterize the dynamics of changes in the mode of 
power consumption, the following can be taken: 
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Where Рср- the average load per day, kW; Рmin f0 c, 

Р(мах.с)- respectively, the minimum and maximum load 
per day, kW; Wr- the amount of electricity consumed per 
year, kWh; Рmax– annual maximum load, kW. 

The problem of compacting the schedules of the 
electrical load of enterprises is of great economic 
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importance for the consumers themselves, especially for 
the power system. Leveling the level of power 
consumption at the enterprise helps to improve the 
rhythm of production, the fullest load of technological 
and power equipment, greater consistency in the work of 
the main, procurement and auxiliary industries, improve 
planning [15-21]. 

Of exceptional importance is the regulation of power 
consumption in industrial enterprises contributes to the 
rational consumption of fuel for the generation of 
electricity, increase the level of operation and reliability 
of equipment at power plants. 

In order to interest industrial enterprises in the 
greatest reduction in load during peak hours of the power 
system, it is envisaged, by mutual agreement between 
the power system and the enterprise, to set a power limit 
not for the entire period of passage of the maximum 
load, but for individual agreed hours of the specified 
period. In this case, consumers are used - regulators with 
a significant, more than 30%, power reduction [22-26]. 

Analysis of power consumption modes is carried out 
in a certain sequence. 

The construction and analysis of load graphs and the 
determination of indicators of power consumption modes 
are carried out. In this case, the actual daily winter and 
summer load curves are used, obtained for the most 
characteristic periods of time, determined by various 
power consumption modes. 

After constructing the load schedules, an analysis of 
the changes in these schedules is carried out both for 
individual production areas and for the enterprise as a 
whole. 

The analysis of changes in the electrical load curves 
of enterprises in the electrical industry shows their 
significant density in all the main parameters that 
determine their formation. The load curves were 
characterized by pronounced daytime and evening load 
maxima for all the enterprises under consideration, both 
for the summer and winter periods. So, for example, for 
the summer schedule, the filling factor kz for the 
analyzed period varied from 0.39 to 0.75, and the 
number of hours of using the daily maximum load T max 
changed from 9.3 to 17.3%. For the winter period, k z in 
the range of 0.48 to 0.85 m T max from 11.6 to 16.84. At 
the same time, the main consumers that determine the 
formation of load schedules for the analyzed enterprises 
were energy-intensive installations: foundry 
installations, electrothermal furnaces and installations; 
installations of contact cooking; electroplating 
installations; compressor rooms for generating 
compressed air, ventilation units; aquifers [5, 27-29] 

To fill the night period of reducing the load in the 
future, the issues of intensive introduction of robotics 
and automated production complexes are of great 

importance. The widespread introduction of "unmanned 
technology" will greatly contribute to increasing labor 
productivity, and the most effective regulation of power 
consumption modes, a significant reduction in the cost of 
generating electricity in power systems. 

Variable calculations to determine the effectiveness 
of measures to regulate power consumption modes at 
industrial enterprises [7, 30-35] should be carried out 
taking into account that the understatement by the 
consumer of the declared capacity and the corresponding 
payment for the declared capacity during the peak hours 
of the power system can lead to a decrease in output 
during the specified period and the need to produce a 
large amount of products at other hours, i.e. equalities 
must be fulfilled: 
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where nis the hourly production before changing the 
power consumption mode; n_1and n_2- respectively, the 
hourly output of products outside the zone of maximum 
load and during hours of maximum; T - the planned 
annual number of hours of operation of the enterprise; 
T_1- the duration of the enterprise during the period of 
maximum load of the power system; h, a_1- coefficient 
taking into account the increase in hourly output outside 
the zone of maximum load of the power system; a_2is a 
coefficient that takes into account the decrease in the 
hourly output of products by the consumer in the zone of 
the maximum load of the power system [4]. 

The annual economic effect of the consumer, taking 
into account the change in output and the specific 
consumption of electricity when operating in the zone of 
maximum load - the power system and the rest of the 
period is determined from the expression [30] 
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Where ∆Рis the decrease in the enterprise's capacity 

during peak hours of the power system kW, γis the cost 
per unit of production (without the constant part and cost 
of electricity before changing the mode of power 
consumption; b_1,b_2are coefficients that take into 
account changes in the consumption of raw materials, 
materials per unit of output outside the zone of 
maximum load of the power system and in the zone 
T_1;b_3 b_4- coefficients taking into account the change 
in the specific consumption of electricity outside the 
zone of maximum load of the power system and in the 
zone T_1; ω- specific power consumption per unit of 
production before the implementation of adjustment 
measures; a - the main rate of the two-part tariff for 1 
kW of the declared capacity sum / (kW * year); β– 
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additional payment for 1 kWh of electricity according to 
the established tariff, UZS/(kWh); ∆K- additional capital 
investments associated with a change in the mode of 
power consumption, soums, E_4- the standard 
coefficient of efficiency of capital allocations; E_a- 
coefficient of depreciation; ∆Ф- change in the wage fund 
in connection with the regulation of electricity 
consumption, soum. 

After the transformation of expression (2), the 
effectiveness of the adjustment measures is determined 
by the inequality: 
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When the load decreases during peak hours of the 

power system due to an increase in output during other 
hours, the total amount of output remains unchanged. In 
accordance with expression (1), the change in hourly 
output will be determined by the relationship between 
the coefficients a 1 and a 2 : 

 

1

1
2

1
2

1

11
1 ;

TT

TT
a

T

T
a

TT

TaT
a








         (4)
 

3 Conclusion 

Reducing the load during peak hours causes additional 
capital investments ∆К>0and an increase in the payroll 
of production personnel ∆Ф>0. But at the same time, the 
output is provided without increasing raw materials, 
materials and additional electricity, so the coefficients b 
1 , b 2 , b 3 , b 4 will be equal to one and the annual 
economic effect will be determined by the expression [4 
12] 
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When the load is reduced during peak hours of the 

power system and the planned output is maintained, 
Эг=0. the following condition will be met: 
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In this case, the enterprise does not receive the 

economic benefit from the load control enterprises. At 
the same time, their implementation is expedient for the 
energy system and the national economy as a whole. 
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