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ABSTRACT 
 

Data of PV-production and use of electricity were 
monitored in a single family house in mid Sweden during 
12 months.  
 
The monitored data were used to evaluate the difference 
in predicted produced excess electricity and self-
consumed electricity for different PV-system sizes with 
time resolutions of one minute and one hour. 
 
It is shown that hourly resolution smoothen the short 
duration load/production peaks for electricity use and the 
predicted difference in produced excess electricity due to 
the time resolution varies between 20% to 27% for the 
smallest PV-system and 59% to 62% for the largest PV-
system. 
 
 

INTRODUCTION 

 
When installing PV-systems it is important to predict the 
amount of self-consumed electricity and produced 
excess electricity for a profitable installation [1]. 
 
The most common data available for electricity use in 
buildings has the same time-scale as the national 
electricity trading companies, for example one hour in 
Sweden and half an hour in UK [1]. When simulating 
energy use in buildings, the most used time resolution is 
one hour [2]. Common available climate data also have 
one hour resolution.  
 
When combining simulations/calculations of PV-
production and electricity demands of households, the 
time resolution is important. The solar irradiation during 
a cloudy day can quickly change. The same apply for 
electricity use in households [1-3]. When PV-production 
and the electricity use are investigated individually, the 
quick changes might not cause questions, but when 
investigating the produced excess electricity from a PV-
system, the quick changes in both PV-production and 
use of electricity can underestimate the amount of 
produced excess electricity and a short time resolution is 
recommended [1-3].  
 
In this research, monitored data of the PV-production 
and the use of electricity were monitored in a single 
family house in mid Sweden, Gävle, during 12 months in 
2015, with a time resolution of one minute. Hourly values 
were calculated from the monitored data. This study use 
production data from a PV-installation but similar results 
should be obtained if monitored irradiation data were 
used to calculate the PV-production. 
 
The investigated house is a single family house, built in 
1983, with a heated living area of 171 m2. The annual 
mean temperature in Gävle is 5.2 ºC and the space 

heating demand is substantial. There are no air cooling 
unit installed.  
 
The main source of heating is a small ground source 
heat pump connected to the space heating system and a 
solar thermal system for domestic hot water. When the 
heat pump and the solar thermal system cannot supply 
required heat demand, electricity is used by an 
immersion heater. The electricity bought from the 
electricity retail company is approximately 10,000 
kWh/year. The building also has a PV-installation of 2.6 
kWp with a single phase inverter. 
 
 

RESULTS  

 
In figure 1, the electricity use is presented for the single 
family house with one minute and one hour resolution for 
June 1, 2015. In figure 2, the PV-production from the 2.6 
kWp PV-installation is presented for the same day, also 
with one minute and one hour resolution. 
 

 
Figure 1: The electricity use with a resolution of one 
minute and one hour. Monitored values for June 1, 
2015. 

 

 
Figure 2: The PV-production from the 2.6 kWp PV-
installation with a resolution of one minute and one 
hour. Monitored values for June 1, 2015. 

 
To be able to study how different sized PV-systems 
affect the evaluation, the monitored data of PV-
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production from the 2.6 kWp installation were linearly 
halved and doubled to study a 1.3 kWp and a 5.2 kWp 
PV-installation.  
 
In figure 3, the PV-production from the 2.6 kWp PV-
system is presented with the calculated produced 
excess electricity with one minute or one hour resolution. 
The evaluation is presented from Mars to October 2015. 
 

 
Figure 3: The PV-production from the 2.6 kWp PV-
system and the calculated produced excess 
electricity with one minute and one hour resolution.  

 
To evaluate how the resolution for the input data affect 
the predicted self-consumption, the produced excess 
electricity with one minute resolution were divided with 
produced excess electricity with one hour resolution. A 
relation close to one shows a low difference in results. 
The relation for Mars to October is presented in figure 4. 
 

 
Figure 4: The relation between produced excess 
electricity with one minute resolution divided with 
produced excess electricity with one hour 
resolution, presented for Mars to October. 

 
A full year evaluation is presented in table 1 where the 
total amount of produced electricity from the different 
sized PV-systems is presented with the calculated 
produced excess electricity with one minute resolution 
and one hour resolution. The share of produced excess 
electricity is also presented. 
 
Table 1: The produced amount of electricity for 12 
months for the different sized PV-systems and the 
calculated produced excess electricity with one 
minute and one hour resolution. The share of 
produced excess electricity is also presented. 

 

 
 

ANALYSIS  

 
Figure 1 and 2 shows that one hour resolution smoothen 
the short duration load/production peaks for electricity 
use and PV-production.  
 
The absolute difference due to the time resolution for 
produced excess electricity is higher for the larger PV-
systems, as presented in table 1. The low use of 
electricity during summer entails a high amount of 
produced excess electricity for the larger PV-systems.  
 
Figure 4 shows that the relative difference due to the 
time resolution is fairly low between April and September 
when there is a high PV-production and low internal use 
of electricity in the building. For the largest PV-
installation, the relative difference is close to one.  
  
The difference in produced excess electricity due to the 
time resolution for the investigated year varies between 
20% to 27% for the small PV-system and 59% to 62% 
for the largest PV-system, as presented in table 1. 
 
 

CONCLUSIONS 

 
There is a difference when predicting the produced 
excess electricity with one hour or one minute resolution 
of data.  
 
The relative differences can be high but occurs when 
there is a relatively low PV-production. The absolute 
differences are fairly low with the highest differences 
during the summer months. The annual difference in 
produced excess electricity due to the time-resolution is 
between 2360 kWh and 2483 kWh for the largest PV-
system and between 204 kWh and 268 kWh for the 
smallest PV-system. 
 
If there is a large difference in value for self-consumed 
and produced excess electricity, the time resolution is 
important. 
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Total production Excess electricity Excess electricity

of electricity minute resolution hour resolution

kWh/year kWh/year kWh/year

1,3 kWp PV-installation 1002 268 (27%) 204 (20%)

2,6 kWp PV-installation 2004 905 (45%) 796 (40%)

5,2 kWp PV-installation 4008 2483 (62%) 2360 (59%)


