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1. Introduction

QO Climate change threat demands actions towards new energy models.

QO State-of-the-art micro-wind turbines (< 5 kWp) use passive pitch
control technologies.

QO Active pitch control and electronic brake are proposed as a
technological advance for energy generation at micro scale.

QO The electric system for monitoring and control of active pitch and
brake systems is depicted.

2. The mechanical active pitch system

QO Lab experiments were carried ' N
out in order to validate the u=éms’ Heae
proof-of-concept under steady 3L o 30°
aerodynamic loads of laminar
winds [1].

Output power (W)

Q The results of output power for
different resistance loads are
shown in Fig. 1.

Load resistance (©)
Fig. 1. Output power as function
N of load resistance for different
influence on the extracted values of pitch angle. Inlet mean

output power. \_wind velocity equals to 6 m/s. )

O From Fig. 1, we can see that
the pitch angle has a strong

3. Test on field and electrical system

O At 2017, an agreement between Eco-farm Vila and the Polytechnic
School of the University of Girona started.

Q Tramuntana wind is an important source of natural energy that is
present at Eco-farm Vila.

Q Figure 3 shows the self consumption system implemented at Eco-farm
Vila.
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Fig. 2. Self Consumption scheme for the small horizontal axis wind turbine placed at
\_ Eco-farm Vila. )

Q Fig. 3 shows the designed electronic system consisting of a PLC
(Programmable Logic Control) unit that acts as master, and three 8

4. Monitoring and control electronic systems

0 The different actions are /~ . ucosmem N
done by dlfferent Sla\/e ER1, and ER2 are the two end of race switches GND 24V
subsystems that constraint PITCH movement
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Q Slave 1 controls the active
pitch implementing a PID
controller that modules a
PWM signal.

Q Slave 2 is focused on
monitoring tasks such as
wind speed and orientation,
tower structure
deformations, and vibrations
of the generator.

Q Slave 3 monitors and| Fig. 4. Electronic systems of the different slaves for monitoring
controls the power \ _and control
generated.

5. Networks and communications

"\ O Fig. 5 shows the block diagram

——f | corresponding to the RS485 and 12C

MASTER IE ——— Temperature networks used in this work.
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Fig. 5. Electrical design based on the use of RS485 PLC.
and 12C networks.
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Fig. 6. Different signals that can be controlled the meaningful data acquired by the
or monitored by PLC using the RS-485 slaves. When PLC is in control
communication line.. mode, reading or writing can be

/ done in any parameter of slaves.

6 Conclusions

QO The electronic system, that allows smart control and monitoring for a horizontal-axis
micro-wind turbine with the purposes of increasing its performance and of making the
device more robust against gust and high winds, is presented.

O The main control system consists in the combination of an active pitch control and an
electronic brake that reduces the generator speed by increasing the electric load.

O Wind gust and turbulences are strongly related to territory and characterize the different
regions.
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