Journal of the Korean Society of Marine Engineering, Vol. 41, No. 9 pp. 902~907, 2017 ISSN 2234-7925 (Print)
J. Korean Soc. of Marine Engineering (JKOSME) ISSN 2234-8352 (Online)
https://doi.org/10.5916/jkosme.2017.41.9.902 Original Paper

delole BAS s E9 S0 A2 AhAY Aol
A5t . Aodort

1l o
(Received May 25, 2017 ; Revised August 14, 2017 ; Accepted August 23, 2017)

Sensorless maximum power control of wind power synchronous generator

with compensated parameter
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Abstract: The power control of a permanent magnet synchronous generator for the wind power generation is typically im-
plemented through measuring the rotor speed or position. However, speed and position sensors require additional mounting
space, reduce their reliability in harsh environments, and increase the cost of a generator. Various control algorithms for the
elimination of speed and position sensors have been proposed. This paper investigates a sensorless control that eliminates the
position and speed sensors in the maximum power control of a permanent magnet synchronous generator for the wind power
generation system. Most sensorless control algorithms are based on the back-EMF and speed estimations obtained from voltage
equations. Therefore, the sensorless control performance is largely affected by the parameter error of a generator. A novel sen-
sorless control with the parameter compensation is proposed for the maximum power control in this paper. The proposed pa-
rameter compensation is obtained from the d-axis current error between the real and estimated currents. The proposed algorithm
is verified through simulations and experiments.

Keywords: Wind power generation, Permanent magnet synchronous generator, Sensorless control, Pwer control, Parameter com-

pensation

Nomenclature Whtade turbine blade speed
P, turbine mechanical power Vyorin W, B phase voltage, current, linkage
P air density flux, back-EMF
A turbine blade radius L2% back-EMF coefficient

i dé

Y wind speed w, = —— rotor angular speed
G, turbine power coefficient dt
A tip-speed ratio NrsThw weighted values
Jé] turbine blade pitch angle K, K, (K, K,) proportional (integral) gains
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Figure 1: The block diagram of wind power generation system
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Figure 3: The equivalent model of 3-phase PMSG
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Figure 5: The block diagram of a proposed algorithm for
compensating parameter
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Figure 6: The overall system of sensorless maximum power
control of PMSG

Table 1: The specification of the PMSG

number of poles 8 poles
rated power 750 W
rated current 53 A
rated speed 2,000rpm
back-EMF coefficient (¥,,) 0.11 Vsec/rad
stator resistance () 1.5 2

4.17mH

stator inductance (Z,)

winding connection Y connection
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Figure 7: The simulation result of speed and position angle

estimation
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Figure 8: The simulation result in the case with the pro-

posed parameter compensation
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Figure 9: The experimental result of speed and position an-

gle estimation
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