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(1) [intelligent Control of Doubly-Fed Induction Generator Systems Using
PIDNNS] (% # ** ASIAN JOURNAL OF CONTROL > 2012)SCl - (¢ & :
An intelligent control for a stand-alone doubly-fed induction
generator(DFIG) system using a proportional-integral-derivative neural
network (PIDNN) is proposed in this study. This system can be applied as a
standalone power supply system or as the emergency power system when
the electricity grid fails for all sub-synchronous, synchronous, and
super-synchronous conditions. The rotor side converter is controlled using
field-oriented control to produce 3-phase stator voltages with constant
magnitude and frequency at different rotor speeds. Moreover, the grid side
converter, which is also controlled using field-oriented control, is primarily
implemented to maintain the magnitude of the DC-link voltage.
Furthermore, the intelligent PIDNN controller is proposed for both the rotor
and grid side converters to improve the transient and steady-state responses
of the DFIG system for different operating conditions. Both the network
structure and online learning algorithm are introduced in detail. Finally, the
feasibility of the proposed control scheme is verified through
experimentation.)

(2) [ Preliminary Implementation of Microgrid with Photovoltaic and
Microturbine for Stand Alone Operation J ( ¢ % # i IEEE
TRANSACTIONS ON INDUSTRY APPLICATION - 2012)SCI - (4 &
This paper presents the preliminary implementation of microgrid system
with photovoltaic and microturbine for stand alone operation. The
microgrid test bed of the Institute of Nuclear Energy Research (INER) in
Taiwan is selected for the study of impacts of high concentration
photovoltaic (HCPV) and microturbine to be installed. The one line
diagram of the microgrid is constructed and actual load profile supplied by
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the microgrid is collected. Based on the direct normal irradiation (DNI) and
the corresponding power output of HCPV, the voltage variation of
microgrid with a microturbine is solved according to the power flow
analysis. Besides, the fault currents introduced from HCPV, microturbine
and Taipower system are calculated to design the protection coordination of
the microgrid. Three actual filed tests of the microgrid have been conducted
to verify the effectiveness of the transition operation between grid connect
and stand alone control of the microturbine. To verify the normal operation
of HCPV, a fault contingency at the external utility system followed by the
motor starting in the microgrid is simulated by computer software program.
From the simulation results, it is concluded that the transient stability of the
INER microgrid for stand alone operation can be guaranteed by installing a
microturbine.)

(3)[ Electrical, mechanical and morphological properties of compressed carbon
felt electrode in vanadium redox flow battery] (= # 4 % JOURNAL OF
POWER SOURCES - 2012)SCI - (4% & : Experiments includes electrical,
mechanical and morphological aspects under compression in the range of
0-40% have been carried out on three different carbon felt materials in
order to better understand the influence of the fundamental properties on
vanadium redox flow batteries performance. The study, focused on the
mechanical compression behavior of the carbon felt, shows the effect of the
stress caused both by the compression on different types of carbon felts.
The objective of this work is to investigate the effect of the percentage of
compression on the interfacial contact resistance and the porosity of the
carbon felt in vanadium redox flow batteries. It has been observed that
decreasing the stress applied on the carbon felt, which is of high interest for
the durability of the membrane electrode assembly (MEA), has moreover a

positive effect on their performance due to the reduced contact resistance.
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However, a simultaneously reduced porosity was also recorded and
possibly detrimental to the mass transport of vanadium electrolyte. An
optical method of binarized image analysis is developed for characterizing
the porosity variation in-situ and concurrently compare with the collected
data of electrical contact resistance. We found that the electrical contact
resistance is determined by both the clamping force and the contact
pressure distribution. A minimum contact resistance can be obtained in the
case of a constant contact pressure distribution. Moreover, the intrusion of
carbon felts under compression was also characterized by the similar
binarized method using the actual bipolar plates with precisely milled flow
channels of 1.5mm wide and 1.5mm thick. The porosity of the carbon felts
underneath the rib of the bipolar plate decreases with increasing the
clamping force, and the void volume is changed with the deformation of the
carbon felts. It is concluded that there exists an optimal and reasonable
combination of low interfacial contact resistance and good porosity for the

carbon felt.)
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(1) [Numerical investigation of aerodynamic characteristics of a new wind
turbine] (% % *% Computer Communication Control and Automation -
2011)SCI - Present work conducts computer simulations with the
Computational Fluid Dynamics (CFD) software package Fluent as a
modeling tool to explore aerodynamic characteristics of a newly designed
wind turbine for electricity generation. The governing equations consisting
of three-dimensional, time-dependent conservation of mass and momentum
are solved. The k- turbulence model is adopted for the turbulent flow
computation. The three-dimensional, tapered and twisted wind turbine
blades used in this study employ hybrid non-symmetrical airfoils in the
design. In the computation of three-dimensional flow field, the rotating
fluid with sliding mesh technique is used. The important aerodynamic
properties, including pressure, torque, and aerodynamic power, are
documented for broad ranges of wind speed and pitch angle. All the
conclusions are drawn based on the results of grid-independent solutions.

(2) [ Derivation of simplified torque model for a Darrieus/Savonius hybrid
system in compliance with IEC 61400-2 fatigue calculation]) (% % *%
1095-4244, WIND ENERGY - 2011)SCI - IEC 61400-2 is a worldwide
adopted design requirement for the small wind turbines. The methodologies
and models, especially the simplified load model, developed in IEC
61400-2 are specifically for the horizontal axis wind turbines (HAWT). In
other words, the equations and models cannot directly apply to the vertical
axis wind turbines (VAWT). Therefore, it is the purpose of this paper to
derive a suitable simplified torque model for VAWT fatigue calculation in
compliance with the concept of IEC 61400-2. A prototype
Darrieus/Savonius hybrid system (DS4.0a) designed and manufactured by
the Hi-VAWT Technology Corporation is used for demonstration of the
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load model. In cooperation with the engineers in Hi-VAWT Technology
Corporation, the uniqueness of VAWT system is identified and an upper
bound torque model for fatigue calculation is developed. The derivation of
the model involves basic theory, engineering judgment, research papers,
and test data. More importantly, the results are in terms of measurable data

and represent the upper bound which can be easily implemented without

any difficulty.
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(1) [ Active islanding detection method using D-axis disturbance signal
injection with intelligent control] (% # ** IEEE TRANSACTIONS ON
POWER ELECTRONICS - 2011)SCI - A novel active islanding detection
method using d-axis disturbance signal injection with intelligent control is
proposed in this study. The proposed active islanding detection method is
based on injecting a disturbance signal into the system through the d-axis
current which leads to a frequency deviation at the terminal of the RLC
load when the grid is disconnected. The feasibility of the proposed method
is evaluated under the UL1741 anti-islanding test configuration. The
proposed d-axis disturbance signal injection method is intended to achieve
a reliable detection with quasi zero non-detection zone (NDZ), minimum
effects on power quality and easy implementation without additional
sensing devices or equipments. Moreover, to further improve the
performance of islanding detection method, a wavelet fuzzy neural network
(WFNN) intelligent controller is proposed to replace the
proportional-integral (PI) controller used in traditional injection method for
islanding detection. Furthermore, the network structure and the on-line
learning algorithm of the WFNN are introduced in detail. Finally, the
feasibility and effectiveness of the proposed d-axis disturbance signal
injection method is verified with experimental results.

(2) [H5TM inverter with Constant-Frequency Asynchronous Sigma-Delta
Modulation ] ( # #% »*% IEEE TRANSACTIONS ON POWER
ELECTRONICS > 2011)SCI - The objective of this paper is to propose a
constant-frequency asynchronous sigma-delta modulation (CFASDM)
control strategy for the transformerless H5TM inverter. By comparing to

the conventional asynchronous sigma-delta modulation (ASDM) with
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variable switching frequency, the proposed CF-ASDM can simplify the
filter design and reduce the computational burden of the digital signal
processor while maintain the merit of quick dynamic response. The major
contribution of this paper includes that developing the CFASDM control
scheme thoroughly and applying it to the H5TM inverter successfully. In
this paper, the mathematical expressions of the proposed CF-ASDM will be
derived. Computer simulations and hardware experiments are shown to
verify the performance of the H5TM inverter with proposed CFASDM.
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