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1. INTRODUCTION.  
              The task of planning and forecasting energy 

consumption is of great importance in the electric power 
industry. Increasing the accuracy of electricity 

consumption forecasting is related to the transition to 
market relations between wholesale market entities, as 

well as responsibility for the results of forecasted 

actions. Electric load forecasting is an important aspect 
in economic and technical issues. Timely information 

about the upcoming load allows us to choose the 
optimal mode of system operation. The accuracy of load 

forecasting results has a significant impact on the 

operation of the power complex in the electricity 
market. Forecasting is an important factor in drawing 

up a power balance in the power system and influences 
the choice of operating parameters and the calculation 

of electric load. The power balance is necessary to 
ensure the stable operation of the power system. If the 

balance is not respected, the quality of electricity 

deteriorates (there is a deviation from the required 
frequency and voltage values). This also affects another 

element of the electrical complex - the operation of 

consumers. The accuracy of the forecast allows to 
optimize the operation of the entire electrical complex 

[1,2,3,4]. 

            Foreign scientists Kudrin B.I., Vedernikov A.S., 
Voronov I.V., Afanasiev V.N., Hoffman A.V., Makolyuev 

V.I., Startseva T.B., Baker A.B., Goop D.V., Bunn D.V. 
who contributed much to development of forecasting 

models. To a large extent, these studies cover only 

short-term forecasting issues, without looking at 

medium-term forecasting problems [5,6]. 

2.METHODS. 

The term "forecasting method" is used very 
widely, from the simplest calculations to the procedures 

of multistage expert surveys, and as a way of theoretical 
and practical action. 

The reliability of a forecast directly depends on 

the use of calculation methods and models. Currently, 
there are a significant number of different methods and 

models for making power consumption forecasts. But 
15-20 methods are practically used as the main 
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forecasting methods. Different forecasting methods are 

used for short-term and long-term forecasting, which 
are oriented to different tasks and use specialized 

databases [7,8]. 
Various types of classification of forecasting 

methods are presented in the modern literature. 

The proposed method of combined prediction 
taking into account all external factors affecting the 

accuracy of the prediction. After conducting a 
correlation analysis of indicators, the generalized 

indicator of consumption forecast is determined. 

 
3.RESULTS AND DISCUSSIONS.  

               It is noted that this should be approached 
individually, in particular, based on a comprehensive 

analysis of the enterprise itself. Take the example of 

EUROSNAR, located in Jondor district of Bukhara region. 
Using this data, we try to make a forecast for the whole 

year. Let's select the consumption for 2015-2017 and 
compare the resulting forecast to 2018.First, let's draw 

a graph of electricity consumption for the 2015-2017 

months. As you can see from the graph, the company's 
energy consumption is seasonal rather than linear. We 

can observe an increase in consumption in the fall and 
winter and a decrease in the spring and summer. The 

analysis and forecasting of energy consumption is 

carried out with the software package STATISTICA of  
USA production.  

Plot of variable: Потребление,кВт*ч
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Figure-1. EUROSNAR electricity consumption in 2015-2017. 

 

Figure-2. Correlation analysis of EUROSNAR electricity consumption for 2015-2017. 
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Autocorrelation Function

Потребление, кВт*ч

(Standard errors are white-noise estimates)

 Conf. Limit-1,0 -0,5 0,0 0,5 1,0

0
 15 -,182 ,1239
 14 +,118 ,1268
 13 +,396 ,1297
 12 +,580 ,1325
 11 +,488 ,1352
 10 +,288 ,1379
  9 +,052 ,1405
  8 -,183 ,1431
  7 -,404 ,1456
  6 -,500 ,1481
  5 -,564 ,1505
  4 -,412 ,1529
  3 -,092 ,1553
  2 +,326 ,1577
  1 +,711 ,1600
Lag Corr. S.E.

0
115,5 ,0000
113,3 ,0000
112,5 ,0000
103,2 ,0000
83,97 ,0000
70,93 ,0000
66,56 ,0000
66,42 ,0000
64,79 ,0000
57,10 ,0000
45,68 ,0000
31,67 ,0000
24,41 ,0000
24,05 ,0000
19,78 ,0000
  Q p

Figure-3. Graphical representation of the correlation analysis 

To determine the seasonality, we will conduct a correlation analysis of electricity consumption by the company 

in 2015-2017. Let's make a correlation matrix of the data.  

As you can see from the graph, there is seasonality in the data presented. There is also a trend. This can be 

seen in Figure 3. Later we get a seasonal dissociation. Let's identify the trend and cycle and predict consumption for 

2018. 

Plot of variable: Потребление,кВт*ч

Seasonal factors (season=3);
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Figure 4. There is a trend in the indicators 

Next, check the percentage of deviation or error 9,4%. 

We can conclude that the amount of electricity 
consumed by the enterprise is very inconsistent, which 

makes the forecast of electricity consumption for 1 year 

unacceptable in practice. 

It can be concluded that the forecasting of the 

enterprise's activity for the year is not used in practice 

because of the large percentage of deviations. 

Let's set another problem. Let's try to forecast 
electricity consumption for six months. That is, for July-

December 2018. To do this, we analyze the 

consumption. To increase the studied data, let's record 
the data on the daily consumption of electricity by the 

enterprise for January-June 2018. Work with additional 

91 data. 
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Figure-5. Breakdown of indicators after regression analysis. 

Plot of variable: ENERGY
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Figure-6. EVROSNAR daily electricity consumption in 2018 

 

Figure-7. Correlation analysis of EUROSNAR electricity consumption 
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Autocorrelation Function

ENERGY

(Standard errors are white-noise estimates)

 Conf. Limit-1,0 -0,5 0,0 0,5 1,0
0

 21 +,588 ,0693
 20 +,609 ,0696
 19 +,628 ,0698
 18 +,647 ,0700
 17 +,666 ,0702
 16 +,685 ,0704
 15 +,704 ,0706
 14 +,723 ,0708
 13 +,741 ,0710
 12 +,762 ,0712
 11 +,782 ,0715
 10 +,801 ,0717
  9 +,820 ,0719
  8 +,840 ,0721
  7 +,858 ,0723
  6 +,876 ,0725
  5 +,896 ,0727
  4 +,916 ,0729
  3 +,935 ,0731
  2 +,957 ,0733
  1 +,978 ,0735
Lag Corr. S.E.

0
2545, 0,000
2473, 0,000
2396, 0,000
2315, 0,000
2229, 0,000
2139, 0,000
2045, 0,000
1945, 0,000
1841, 0,000
1732, 0,000
1618, 0,000
1498, 0,000
1373, 0,000
1243, 0,000
1107, 0,000
966,5 0,000
820,5 0,000
668,6 0,000
510,7 0,000
347,1 0,000
176,8 0,000
  Q p

Figure-8. Graphical representation of the correlation analysis 

The calculation showed a deviation of 9.3 percent. Let's try to predict Eurosnar electricity consumption for 1 month.  

Forecasts; Model:(0,1,0)(0,1,1) Seasonal lag: 7

Input: ENERGY

Start of origin: 1        End of origin: 152

Include cases: 1:152
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21-Jan

31-Jan
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Figure-9. Predicted results. Maximum and minimum values of the functions. 

We choose the daily consumption for January-March and forecast for April 2018. In addition, we take into 
account weather conditions (temperature, humidity, wind speed).   First, let's perform a correlation analysis and 

determine the correlation coefficient. You can see that there is very little correlation between electricity consumption 

and wind speed. You can ignore them. Let's create two graphs 
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Figure-10. Regression calculation 

 

Figure-11. Diagram of changes in electricity consumption and temperature in Bukhara region in 

January-March 

Let's calculate the regression of power consumption with regard to temperature 
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Figure-12. Changes of humidity in Bukhara region in January-March 

Let's calculate the forecast of electricity consumption, taking into account the effect of temperature in April, summarize 

the data and write it in the Table-1.  

Table-1. 

Weather-adjusted forecast 

Forecast M-I (МWt) 

deviation 

(MWt) %  

True energy consumption 426,419 0 0 

Predictive temperature effects 455,5 29,081 6,8 

Impact of humidity  403,363 -23,056 5,4 

Composite indicator 429,432 3,013 0,7 

 

The generalized forecast indicator consists of the average of temperature and humidity effects 

                                  𝑃 =
𝑃𝑡+𝑃ℎ

2
                                       (1) 

 

Where, P-generalized forecast of electricity consumption, Pt-forecast taking into account the effect of 
temperature on electricity consumption, Ph-forecast taking into account the effect of humidity on electricity 

consumption. It showed a deviation of 1 percent on average, which is good. 
 

4. DISCUSSION AND CONCLUSION. 

1. Using the mathematical apparatus of 
regression analysis allows us to obtain an error of less 

than 3% in electricity consumption for a number of 
months: March, April, May, June, July and December. 

The regression equation should include electricity 

consumption and an increase in ambient temperature in 

the same month last year. 
2. Averaging the results obtained by 

exponential equalization and regression analysis 
methods usually reduces the RMS error, but has 

unacceptable errors when predicting electricity 

consumption over several months. 
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3. The combination of using regression 

equations and functional relationships between 
electricity consumption in different months increases 

the percentage of forecast accuracy. 
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