
Jeroen Stuyts

Wouter Vandermeulen



} Introduction

}Powering the plane

}Electrical system design

}Testing the drives

}Trajectory reoptimization

}Conclusion

28/01/2015Jeroen Stuyts 2



Introduction

Powering the plane

Electrical system design

Testing the drives

Trajectory reoptimization

Conclusion

28/01/2015Jeroen Stuyts 3



28/01/2015Jeroen Stuyts 4

}Wind energy through
ƁFlying object

ƁHigh altitude

ƁCheap construction

Makani Power SkySails

Introduction
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}Designing, selecting, purchasing and testing
ƁPower electronics for the winch motor

ƁPower electronics for the carousel motor

ƁA petrol powered generator
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}Designing, selecting, purchasing and testing
ƁCarousel drive

ƁWinch drive

ƁPlane power electronics

ƁOverall electrical system

} Stuyts, J., Horn, G., Vandermeulen, W., Driesen, J., & Diehl, M. (2015). Effect of the 
Electrical Energy Conversion on Optimal Cycles for Pumping Airborne Wind Energy. 
IEEE Transactions on Sustainable Energy, 5 (1), 2-11. doi:10.1109/TSTE.2014.2349071

} Stuyts, J., Geebelen, K., Vandermeulen, W., Driesen, J., & Diehl, M. (2015). Electrical 
Energy Conversion System for an Experimental Pumping Airborne Wind Energy Set-
up. IEEE Transactions on Energy Conversion. under review
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}Drive = motor + motor controller / convertor

}Winch motor
ƁControls the tether

ƁGenerates power

}Carousel motor
ƁRotates the carousel

ƁRequired for launching
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Carousel motor

Winch motor
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}Power for onboard electronics

}Power for servos

}AC connection
ƁPower connection

ƁPLC (power line communication)

}Onboard battery
ƁBack- up

ƁTether cut possible

Powering the plane
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}Ὕ ψπ.Í

}ὲ ρπππὶὴά

}ὖ ψὯὡ

}Fast response time

}Lightweight

}Holding torque

}Encoder
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POermanent magnet synchronous machine

Electrical system design



}Ὕ τππὔά

}ὲ ρππὶὴά

}ὖ τὯὡ

}Simple

}Robust

}Encoder
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IOnduction machine
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}Weather proofing

}Grid connection

}Sliprings
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Electrical system design

}Mechanical safety
ƁDonõt be near!

}Operational safety
ƁIntentional procedure

ƁEmergency switches

}Electrical safety
ƁRCDs

ƁMCDs
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}Adding drive efficiency

}Adding motor constraints

}Comparing results :

Before After

}Optimized trajectory
for mechanical energy
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}Optimized trajectory
for electrical energy

Trajectory reoptimization



}Smooth curve required

}Power loss calculation

}Least squares solution for measurements
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Trajectory reoptimization


