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3. CALCULATION OF FORECAST FOR 
SPECIFIC LOCALITIES  

 
Pursuant to the mentioned theory and literature a program was 
created in Matlab, which enables to choose available 
mathematical statistical model for calculation of prediction of 
DDHD course. All testing is based on lot of real data. These 
data were obtained in specific localities and they are processed 
for next using in text file form. The program is drawn in user’s 
menu and by help of that it is possible to choose many 
parameters of forecast calculation.  
 
3.1 Results of heat demand forecast in concrete locatity  

It is necessary to stress that the real data are used for all 
experiments and tests of proposed forecast model. The real data 
were obtained due to close cooperation of our research 
workplace with energy plant operations. In our case it is close 
cooperation with company MST a.s. – Power and Heating plant 
Olomouc, Power and Heating Plant Otrokovice, a.s. and 
company United Energy a.s. - Power and Heating plant Most-
Komořany.  

The models were tested on data from the locality 
Litoměřice from two following weeks (28.2.2004 - 12.3.2004) 
and on data from the locality Most-Komořany from four 
following weeks (1.1.2009 – 28.1.2009). In the locality 
Litoměřice 24 hours-ahead forecast were made twice a day at 
6.00 AM and 6.00 PM  and in the locality Most-Komořany 24 
hours-ahead forecast were made once a day at 6.00 AM. The 
model with inclusion of outdoor temperature and without 
inclusion of outdoor temperature was used. Accuracy of the 
forecast is analyzed and summarized by means of Mean 
Absolute Percent Error (MAPE) (see Table 1). 

 
Litoměřice Most - Komořany 

Date, Time 

inclusion of 
outdoor 

temperature Date, Time 

inclusion of 
outdoor 

temperature 
No Yes No Yes 

28.2.04 6:00 5,22 5,39 1.1.09 6:00 12,33 6,25 
28.2.04 18:00 8,61 7,95 2.1.09 6:00 9,10 3,88 
29.2.04 6:00 11,03 9,42 3.1.09 6:00 10,43 8,17 

29.2.04 18:00 8,51 7,88 4.1.09 6:00 20,02 9,80 
1.3.04 6:00 8,85 7,31 5.1.09 6:00 5,83 5,45 

1.3.04 18:00 12,19 6,89 6.1.09 6:00 14,44 6,48 
2.3.04 6:00 13,71 5,77 7.1.09 6:00 5,35 2,99 

2.3.04 18:00 6,49 5,43 8.1.09 6:00 10,61 5,12 
3.3.04 6:00 15,27 6,87 9.1.09 6:00 6,34 4,83 

3.3.04 18:00 12,90 5,56 10.1.09 6:00 6,24 4,46 
4.3.04 6:00 6,61 4,61 11.1.09 6:00 5,82 3,64 

4.3.04 18:00 10,87 7,50 12.1.09 6:00 3,70 3,34 
5.3.04 6:00 9,49 9,32 13.1.09 6:00 2,56 1,75 

5.3.04 18:00 8,62 7,66 14.1.09 6:00 5,41 3,99 
6.3.04 6:00 15,42 7,78 15.1.09 6:00 6,48 3,33 

6.3.04 18:00 17,97 7,36 16.1.09 6:00 5,65 4,72 
7.3.04 6:00 8,29 6,61 17.1.09 6:00 6,07 5,09 

7.3.04 18:00 10,66 7,50 18.1.09 6:00 7,54 5,65 
8.3.04 6:00 12,70 8,93 19.1.09 6:00 7,92 4,95 

8.3.04 18:00 7,06 6,45 20.1.09 6:00 3,83 2,99 
9.3.04 6:00 6,25 5,08 21.1.09 6:00 4,33 3,48 

9.3.04 18:00 8,45 6,59 22.1.09 6:00 8,74 5,58 
10.3.04 6:00 8,71 6,12 23.1.09 6:00 14,34 9,47 

10.3.04 18:00 7,34 5,32 24.1.09 6:00 12,19 6,59 
11.3.04 6:00 8,04 5,25 25.1.09 6:00 10,39 5,40 

11.3.04 18:00 9,37 5,94 26.1.09 6:00 10,44 7,34 
12.3.04 6:00 8,13 7,16 27.1.09 6:00 8,12 4,68 

12.3.04 18:00 7,32 7,22 28.1.09 6:00 9,04 5,13 
Average 

value 9,79 6,82 
Average 

value 8,33 5,16 
Tab. 1.Title of table, left justified, subsequent text indented 

From the tests, we conclude that the prediction model with 
inclusion of outdoor temperature achives very good results. 
MAPE for the test period in both localities is at any time less 
than 10 percent. Average value of MAPE in the test period is 
approximately 7% for the locality Litoměřice or 5% for locality 
Most-Komořany. Obviously, we also observe that the average 
value of MAPE is 3% lower for the prediction model with 
inclusion of outdoor temperature in both localities. 
 
4. CONCLUSION 
 

This paper presents the Box-Jenkins methodology for 
building up the forecast model of time series of DDHD and the 
possibility of improvement of this forecast model with help of 
inclusion of outdoor temperature influence. The proposed 
forecast method was successfully applied to real data from 
concrete localities. The effectiveness of proposed forecast 
model was demonstrated through a comparison of the real heat 
demand data with short-term (24 hours) forecasted values. In 
term of the average MAPE in the test period our approach 
achieved 5% error.  

Heat demand forecast plays an important role in power 
system operation and planning. Accurate heat demand 
prediction saves costs by improving economic load dispatching, 
unit commitment, etc. Model described should prove useful for 
the control in the Centralized Heat Supply System (CHSS), 
especially for the qualitative-quantitative control method of 
hot-water piping heat output – the Balátě System (Balátě, 
1982). We strongly believe that our approach is a universal one 
and can be applied not only in the presented localities. 
Moreover, the method can be used in real time. 
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