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Studying low voltage grids and PV 

self-consumption needs residen-

tial load profiles. If no profiles are 

available, synthesizing profiles is 

the only choice. 

Most load profile generators use 

probability distributions, but this 

creates a number of challenges. 

Our load profile generator uses a 

desire based agent simulation, 

which gives very realistic results 

and enables easy modelling.  

This was used to create some 

residential load profiles for 

Switzerland to be used in energy 

management system validation. 

The software is free and available 

for download. 

 

General 

Self-consumption calculations, the testing 

of energy management systems and 

simulations of low power grids all require 

residential load profiles. Using the 

averaged profiles such as the German H0 

yields poor results, see fig. 1. 

Frequently no such profiles are available, 

because of privacy concerns, lack of 

measurements or, sometimes, because the 

situation does not exist yet. 

One way to synthesize load profiles is 

using probability distributions such as 

“90% chance of watching TV between 

19:00 and 21:00”. This method doesn’t 

yield very realistic results. Sickness, 

vacations, different hobbies, varying daily 

routines or shift workers are all difficult to 

model with this approach.  

Each scenario includes details such as how 

old the person is supposed to be, which 

hobbies the person has, if they are working 

and much more. Then the scenarios were 

entered into the LPG and simulated.  

After the models had been entered, an 

iterative refinement was performed until 

the results matched the statistical values. 

 

Results 

 

 

 

 

 

 

 

 

 

The biggest difference compared to 

German load profiles is the 

widespread use of electric warm 

water boilers. These were introduced 

to even the load for the Swiss 

nuclear plants and are controlled by 

a central radio signal, which only 

turns them on at night.  

 

Conclusion 

• Using agents enables a very 

detailed behaviour simulation. 

• With a detailed behaviour profile it 

is easy to generate load profiles. 

• 10 load profiles for examples in 

Switzerland were defined. 

• Overall the LPG made it very easy 

to create the needed profiles and 

the large number of reports 

enabled a quick validation. 

• The software is available for free 

download. 

 

Further Information 

www.loadprofilegenerator.de 

Noah.Pflugradt@bfh.ch 

Urs.Muntwyler@bfh.ch 

This becomes especially relevant when 

evaluating an energy management system 

which has to be tested for various 

scenarios. So a tool to help model different 

cases is needed, and thus the 

LoadProfileGenerator (LPG) was created. 

 

Advantage 

One challenge with probability models is 

that a lot of data is required since it is very 

hard to accurately guess probability 

distributions. 

The LPG is more flexible. Missing data can 

be estimated and the results can be rapidly 

improved by iteration. Dozens of different 

reports help with analysing the results. 

 

Model 

 

 

 

 

 

 

The LPG uses an agent-based simulation 

approach. The person is the central object, 

see fig. 2. Every person in the household 

has desires and the person chooses the 

next activity based on their current desires. 

This way realistic activity profiles can be 

generated, which are then used to calculate 

the energy consumption. 

For some purposes, such as simulations of 

low voltage grids, large numbers of 

individual households are needed. To 

tackle this, the LPG includes a templating 

function that can be used to generate new 

households. The templating function 

works with rules like “the mother has 

between one and three hobbies”. 

 

Method 

To generate the load profiles for 

Switzerland a mixture of measure-

ments, statistical data and domain 

knowledge was used. First ten 

different scenarios were defined.  
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Partners: 

Fig 2. Central idea behind the LPG: The desires 

control the behaviour of the person. 

Fig 1. Comparison of an averaged residential load 

profile (German H0) with a measured load profile. 

Fig 3. Distribution of the energy consumption over 

the devices for one of the Swiss households. 


