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THE BEGINNING: My PhD Research

� Main objective:

To develop a scheduling tool for small-scale systems that

contain multiple energy carriers at district level
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contain multiple energy carriers at district level

(residential) and to evaluate the use of an exergy

analysis as assessment tool for such systems.
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THE POTENTIAL: New Challenges

� Micro-generation equipment may be connected to a
single-phase, which can increase the negative
sequence and zero-sequence voltage in the low-voltage
grid.

� New lamp technologies involve the replacement of a
resistive load by a rectifier load. As a consequence, the
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resistive load by a rectifier load. As a consequence, the
harmonic currents are increased.

� Harmonic currents could increase due to new
equipment like PV, batteries and chargers for electric
vehicles.

� Communication could introduce new disturbances in the
system.
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resistive load by a rectifier load. As a consequence, the
harmonic currents are increased.

� Harmonic currents could increase due to new
equipment like PV, batteries and chargers for electric
vehicles.

� Communication could introduce new disturbances in the
system.

Not enough attention!



THE FIRST LINK: Research and Education

� Cleantech: Research Institute at HvA. 

Focus: E-mobility, Future Energy Systems, GreenIT and 

Smart&Clean Production, Urban Farming.

Possibilities for students at Cleantech: internships, graduation 

projects.
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projects.

� E-Technology: Department of Electrical Engineering 

Specializations: Robotics, Embedded Systems and Energy 

Systems.



� Ongoing Research at Cleantech: Top Consortium 

Knowledge and Innovation Solar Energy (TKI-solar). 
Partners: Femtogrid, Heliox, Mastervolt, SolNed, ProxEnergy, 

SEAC, ECN and TNO project within TKI solar power the Module 

Level Power Management project (MPLM project). 

THE FIRST LINK: Research and Education
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Level Power Management project (MPLM project). 

� The Link: measurement and analysis of PV inverters 

will be performed by students of E-Technology for 

the CleanTech project.



THE SECOND LINK: Education and Industry

� The Zero Watt project, carried out at Croon

Elektrotechniek, takes places at a building that

contains several generation units and a local energy

management system. It has several urban wind

turbines, 130 PV arrays, a CHP of 5,5 kWe and a

9

turbines, 130 PV arrays, a CHP of 5,5 kWe and a

battery system of 30 batteries in series.



� Three different illumination circuits will be monitored. One of

them consists only of LED illumination. The collected data will

provide information about the harmonic distortion in the

different cases.

� The effect of the introduction of PV panels and micro-
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� The effect of the introduction of PV panels and micro-

generation units will be analyzed.

� Measurements are done per phase.

� The Link: The monitoring results obtained from Croon

Elektrotechniek will be analyzed at TU Delft and conclusions

regarding the influence and the possible correction methods

will be proposed.



THE FUTURE: Steps for its Integration

� Include Power Quality at an earlier stage of the 

study program.

� Motivate research in the area of Power Quality by 

involving students in research projects carried out at 
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involving students in research projects carried out at 

the research groups.

� Open channels for the development of projects 

between the industry and education institutes.

� Create awareness and allow more opportunities for 

communication among parties.


