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The local distribution grids have been facing not only technical, but also 

economic and regulatory challenges, because of the increased integra-

tion of renewable generation and electrification of vehicles. The tradi-

tional solutions to the grid expansion, e.g. to build an additional power 

line, are utility-centered solutions, i.e. the distribution grid operators 

(DSOs) are the only party being involved to tackle grid issues. This has 

to be changed! The DSOs have to engage grid users together with tech-

nology providers in order to develop innovative solutions, which should 

not only tackle one problem, but to overcome several problems in a 

cost-efficient way. This project aims to develop a holistic solution to op-

timally control cross-sectoral energy flow between different energy car-

ries and demands within the electricity, transport and heat sector, as-

sisted by developing an innovative multiport converter with innovative 

energy storage solutions by a multidisciplinary team. 
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Main Objectives  

The main objective of this project is to develop a holistic solution to op-

timally control cross-sectoral energy and power flow between different 

energy carries and demands within the electricity, transport and heat 

sector. In order to achieve this, one of the key components is a multi-

port converter, which can provide both ac and dc connection, and can 

be located at a strategic location such as a fast charging station or a 

substation, depending on the specific layout of the local grid. Another 

objective of the project is to investigate various potential business ap-

plications and models for such a multiport-converter solution. One ap-

plication of the multiport converter is to interconnect local distribution 

grids that have a weak connection to the main grid.  

Another application is to interconnect microgrids/minigrids in rural ar-

eas of lower economic regions/areas/countries, with an innovative tech-

nology for collecting, storing and converting solar energy into dispatch-

able electricity to the users when needed. 

Expected Main Results 

Mapped local abilities within the electricity, transport and heat sector to 

manage variations in local generation and demand 

Identifie cost-optimal option to interconnect multiple microgrids and 

develop overall system control function for a given business application 

An evaluated and designed lab scale multiport converter 

Analyze the overall performance of an integrated microgrids through a 

multiport converter 

Data from a real-life microgrid to emulate their characteristics in the la-

boratory environment 

Verified operation of interconnected microgrids operation through a 

multiport converter in the laboratory and then demonstrate it in the 

field 
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