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Motivation

When simulating and
optimizing the trajectory of a
pumping AWE kite system, a
large number of cycles in the
reel-out phase corresponds to
a large optimization problem
that is numerically expensive
to solve.

Methods & Results

By simulating only a subset of
the larger number of the
slowly changing subcylces, we
can reduce the number of
variables and the solution
time required of the NLP.
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We can efficiently optimize the
trajectory of airborne wind energy
systems over a long horizon
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Additional Details

Oscillations & Envelope

In the reel-out phase, most of
the states are oscillating, with a
slow change over the time
horizon. This slow change can be
represented with an ‘envelope’.
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Envelope Approximation
Approximate the envelope
dynamics with a DAE and only
compute three subcycles when
optimizing the trajectory:
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