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Microgrids

Microgrids (MGs) are aggregations of distributed
generators (DGs), such as photovoltaic (PV) power
plants, small wind turbines (SWTs) and combined heat-
and-power (CHP) units, electric energy storages (ESS),
electric vehicles (EVs), electric demands e.g. from
buildings, and further energy dimensions, for instance
thermal energy or natural gas.

For a further MG deployment, economical, technical and
ecological key figures, named key performance indicators
(KPI), have to be quantified in order to assess the value of
a microgrid in comparison with other upcoming energy
technologies.

Economic KPIs

Energy System Model

For examining the economic and ecologic values of the

microgrid, a microgrid energy system model has been

developed using Matlab/Simulink and named Simulation

Model for Optimized Operation and Topology of Electric and

Thermal Energy Systems (SMOOTH).

Key characteristics of SMOOTH are:

 Time step model: Resolution of data Is variable (used
here: hourly), analysis horizon is one year

« \Weather data for irradiance and wind speed is used (Data
of 2013 is used here)

» Different energy flows are regarded, especially electric
and thermal energy, (e.g. in CHP plants)

 Economic dispatch algorithm for commitment of
dispatchable microgrid components, such as stationary
ESS or CHP plants, is used

Ecologic & Autonomy KPIs

Economic Dispatch Algorithm

Each operating point of each dispatchable component is
attached with operating costs. By linearizing the component
behavior, a linear equation system for each time step is built
and solved, choosing the operating point for each component
which is cost-optimal for the whole microgrid system.

This approach combines decentral and central MG control
elements, as individual component behavior as well as cost
optimality of the entire microgrid in each time step is
regarded.

Energy constraints for electric and thermal energy have to be
fulfilled in every time step for every component k with a total

of n microgrid components In the setup:
n
z Eiprg =0
k=1

n
2 Eoqr =0
k=1

Microgrid Components
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Figures 1-4: Economic, ecologic and autonomy results for five microgrid setups
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