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Summary. The variability in hourly demand for natural gas in 

rural households was analyzed at various time intervals. The 

results enabled the determination of typical daily courses of 

gas consumption by this group of consumers, separately for 

workdays and weekends, divided into two periods i.e. high and 

low gas demand. For the purpose of drawing typical curves of 

the loads of rural gas networks, the courses of gas consumption 

and based on the principal indicators describing the variability 

in gas consumption.
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INTRODUCTION

Despite great efforts being made to open up the natural 

the area of natural gas sales to retail clients were spun off to 

-

alise natural gas prices for retail consumers, but according 

to experts it will happen within the next couple of years.

For business entities involved in sales of natural gas, this 

near perspective of the liberalisation of gas market means 

the increasing importance of developed forecasts of demand 

In the energy industry, the most demanding market in 

One of the ways to predict the demand in the electricity 

industry is to determine the demand for electricity on the 

analogy, this method can also be used to forecast the demand 

The aim of the presented study was to analyse the var-

iability of demand for natural gas in rural households at 

different time intervals for the purpose of determining the 

typical daily courses of gas consumption by this group of 

consumers. This study focused on the daily and weekly 

variability in gas consumption within the periods of high 

and low demand for this fuel. 

In this study, a statistical analysis of the consumption 

customer group of natural gas distribution companies, was 

usage, the courses of gas consumption were categorised with 

the use of variance analysis, cluster analysis, particularly 

the agglomeration and k-means methods, as well as using 

principal indicators describing gas consumption. 

Calculations were made on the basis of data of a gas 

company, pertaining to gas consumption by rural customers 

supplied via a low-pressure network from a selected grade 

I gas pressure reduction station located in the province of 

Lower Silesia. 

In the study area, the density of the natural gas distribu-
2, and the consumption 

3.

Individual consumers use natural gas for heating build-

ings, providing domestic hot water and cooking meals. The 

amount of consumption depends on a number of factors 



 

the mean daily demand for gas in a given month and the 

Fig. 1. The mean daily demand for natural gas in particular 

months of the year vis-à-vis mean monthly air temperature 

The variance analysis completed in this study showed 

that the values of average daily gas consumption by rural 

households over a month-long period did not differ signif-

icantly from one another from November to March, and 

separately later in the paper and are referred to as periods 

of high and low consumption of natural gas, respectively.

When a large number of consumers are supplied at the 

same time, certain regularities can be seen in the timing 

of gas consumption. These changes are illustrated in Fig. 

2 where the courses of demand for gas are presented in 

particular hours of July and December.

Fig. 2. The courses of demand for gas in particular hours of July 

and December

performed in order to identify the regularity in the courses 

of changes. For the purposes of the similarity analysis of 

gas consumption in particular days of the week, normalized 

Cluster analysis 
module in the Statistica software package, in particular the 

agglomeration and k-means methods.

containing information on the shape of the course were de-

termined according to the following formula [9]:

 

of the course were determined according to the following formula
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of high and low consumption alike, which permitted two 

characteristic days of the week i.e.: workday and weekend 

day, with respect to the daily variability of demand for gas 

Fig. 3. 

of gas consumption on particular days of week 

Sets of various indicators characterising the variability in 

loads are often used to classify the daily courses of demand 

the variability in demand for electricity are the medium and 

gas in the following way:
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where: 

levels of gas consumption, respectively.

The values of these indicators for daily and weekly pe-

low-consumption-period are characterized by greater uneven-

ness and lesser balanced than in the high-consumption period. 

The differences are so great that there was a need to develop 

standard daily load graphs separately for each of these periods.
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for a workday and a weekend day during the low-consump-

tion-period, and for a workday and a weekend day during the 

high-consumption-period, in the form of averaged courses, 

and corrected, at the same time. The reference value was the 

respective maximum hourly demand for gas in the low- or 

Fig. 4. -

sumption period

Fig. 5. -

sumption period

The studies demonstrated that gas consumption by rural 

households on weekend days is slightly higher than on 

much more uneven, with clearly marked peaks of consump-

tion in the midday hours.

CONCLUSIONS

The demand for gas in rural households shows periodic 

Considering the shapes of gas usage curves, four stand-

-

tion, i.e. for a workday and a weekend day, respectively 

for periods of high and low demand for gas. These curves 

can be used both for the purpose of operating gas distribu-

tion networks and in short-term forecasts of gas demand by 

the simplest, naive method to predict demand. 
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Ta b l e  1 .  Indicators of daily and weekly load of gas network
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