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Modelling of Prosumer-households

Goals for the modelling

− Simulation of different Prosumer-households

▪ Differentiated according to technologies (production and 
consumption)

▪ Differentiated according to consumption patterns

− Measuring effects on total end energy supply (i.e. due to
Power-To-Heat)

− Mapping of the characteristical consumption and production patterns 
(load curve)

− Initial estimate on the physical load in the grid due to different types 
of Prosumers

− Using the results for economics evaluations
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The IÖW-Prosumer model: 

basic layout

− Mapping of production and consumption with a time resolution of 1 min 

− Simulation of consumption bottom-up via measured and synthetic load profiles

− Simulation of production via measured weather data (Consideration of cloud course 

etc.)

Gas grid
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Types of households and technologies
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Types of households

Household 

size

1, 2, 3, 4, 5+

Building 

type

• Old (partly 

renovated)

• New (80/90s)

• New (EnEV*)

Energy 

efficiency

A/B/C/D/E/F/G 

following the 

“Stromspiegel” from 

BMUB**

Technologies

PV [s/ew] + load mgmt

PV [s/ew] + Battery

PV [s/ew] + Heat pump + load mgmt

PV [s/ew] + electric heating + load mgmt

PV [s/ew] + CHP + load mgmt

CHP

CHP + Battery
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*  Energy Saving Regulations

** Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety



Annual electricity balance: 

self consumption, grid purchase und feed-in

6

-10.000 -8.000 -6.000 -4.000 -2.000 0 2.000 4.000 6.000

NO

PV-S

PV-OW

PV-S+BAT

PV-OW+BAT

PV-S+WP

PV-OW+WP

PV-S+EHZ

PV-OW+EHZ

PV-S+KWK

PV-OW+KWK

KWK

KWK+BAT

Amount of electricity (consumption neg., feed-in pos.) [kWh]

Eigenverbrauch Strombezug aus dem Netz Stromeinspeisung

P
o

w
e

r-
T

o
-H

e
a

t

S. Gährs (IÖW), IAEE Bergen

Self-consumption Purchase from the grid Feed-in

CHP+BAT

CHP

PV-EW+CHP

PV-S+CHP

PV-EW+EH

PV-S+EH

PV-EW+HP

PV-S+HP

PV-EW+BAT

PV-S+BAT

PV-EW

PV-S

NO



Self-consumption and self-sufficiency rates 

for different types of prosumers
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Input parameters with influence 

on the energy consumption

− Number of persons in the 

household

− Energy efficiency

− Power-To-Heat

− E-mobility

− Presence time of the 

residents

− Options for load 

management
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Impact on 

the amount 

of yearly 

energy 

consumption

Impact on 

the 

distribution 

of the load 

over time
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Options for load management

− Two options for load management have been implemented

▪ Easy option with a timer (systematic optimization)

▪ Optimized with an energy management system (smart optimization)
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Load mgmt

Appliances

systematic smart

Washing machine/ Dish 

washer/ Dryer

Start with timer,

independent of energy 

production

Optimized start 

depending on energy 

production

Fridge and Freezer No energy consumed 

from 5-10 am 

No energy consumed 

from 5-10 am

Small appliances Mostly in the afternoon Mostly in the afternoon
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Impact of the different 

load management options
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Energy input and feed-in for a 4-persons household

without load mgmt
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Conclusions

− Prosumer-households are very diverse depending on 

▪ the installed technologies, 

▪ their dimensions, 

▪ the size of the household, 

▪ the consumption behavior and 

▪ the energy efficiency of electronical devices.

− All Parameters influence self-consumption, self-sufficiency and 
the characteristically load curve

− Self-consumption and self-sufficiency rates are together with energy 
prices and investment costs the main economic parameters and 
are hard to predict 

− In conclusion the economic and political frameworks will influence 
which technology or which combination of technologies will be most 
attractive for Prosumer-households
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