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POWER CURVES

Theory behind power absorbed as function of velocity (thus control)

P, =%‘f'ej ﬁj‘cosyj [ ]
/ F
Ppbr — — — — — | —
/ I p
/ | 6.2 ABSORPTION BY A BODY OSCILLATING IN ONE MODE OF MOTION 203
/ |
/ P | /o 1
| _ /
° @i | || 4
Figure 6.3: Power absorbed (solid curve) versus velocity amplitude. Radiated power £, is the 4 P
difference between excitation power P, (dashed line) and absorbed power P. Puma |- — — — = — — F
/ | Friction considered
Z P
Y, | P,
y \
\ -
0 _ >
Fe,j ‘u]|
Z(Rﬁ+Rf)

Figure 6.5: Curves showing absorbed power P, useful power P, and excitation power P, versus
velocity amplitude |iz;| at optimum phase.



POWER CURVES

Power curves of an experimental WEC, the WaveBot
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Where is the electrical power?!



WAVE ENERGY CONVERTER AS MULTI-PORT NETWORK

Bi-conjugate impedance matching as design framework

Input matching Output matching
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CASE STUDY

Regular wave, different objective functions for control optimization, different PTOs
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WHERE IS THE ELECTRICAL POWER?

Let's optimize the controller for electrical power!
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WHERE IS THE ELECTRICAL POWER?

The actual optimum for electrical power
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WHERE IS THE ELECTRICAL POWER?

The actual optimum for electrical power - dynamics




WHERE IS THE ELECTRICAL POWER?

V\éhat g‘vgﬁ would have the - optimum velocity for max wave power
absorbed:
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WHERE IS THE ELECTRICAL POWER?

The device and PTO are identical, what could the difference possibly be?
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HOW DOES THIS COMPARE TO THE MAXIMIZING THE POWER
ABSORBED?

Could it possibly be worse?
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IS THERE NOTHING WE CAN DO?

Quick recap
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WEC CONTROL CO-DESIGN

“simple” solution for the WaveBot

Torque
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force
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Figure 3-3. Magnetic spring installed with sensors.
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WEC CONTROL CO-DESIGN

imple” solution for the WaveBot
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THINGS ARE LOOKING UP

We can get the power in and through the PTO! (still need peak2mean)
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THINGS ARE LOOKING UP

Framework helps to understand where the power goes (or doesn't)

Input matching Output matching
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THANK YOU!

Qr&A!
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