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1.[ Active islanding detection method via current injection disturbance using Elman neural
network | @ 4 3 < *t Journal of the Chinese Institute of Engineers - (SCI)lIslanding
detection is an essential protection requirement for distributed generators (DGs) for
personnel and equipment safety. This study presents a new active islanding detection
method via current injection disturbance using intelligent tracking control of the active and
reactive power commands. First, an active islanding detection method 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 is proposed. The
feasibility of the proposed method is evaluated under the UL1741 anti-islanding test
configuration. Then, to further improve the performance of the islanding detection method,
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an Elman neural network (ENN) intelligent controller is adopted to replace the
proportional-integral (PI) controller used in the traditional injection method for islanding
detection. Moreover, the network structure and the online learning algorithm are described
in detail. Finally, the feasibility and effectiveness of the proposed current injection
disturbance method are verified with experimental results.

2.] Design of a low cost multi-string single-stage grid-connected inverter for DMPPT PV
applications | ¢ # f5*" IEEE Transactions on Industrial Electronics - (SCI)This paper
presents the design of a low cost multi-string single-stage grid-connected inverter
(MSG-inverter) for Distributed maximum power point tracking (DMPPT) PV applications.
The proposed MSG-inverter is composed of distributed buck-boost type dc-dc converters
(BBCs) and a dc-ac unfolder. The distributed BBCs can eliminate the shading effect while
fulfill the functions of dc-dc conversing with DMPPT. The dc-ac unfolder is realized by 4
active switches operated at low switching frequency and an output inductor. It can convert
the high frequency pulsating dc current generated by the distributed BBCs into a sinusoidal
one with utility line frequency. Based on the developed equations, the DMPPT feature of
the proposed BBC can be achieved without the need of input current sensor. Also, with the
interleaved operation between distributed BBCs, the current ripple of the output inductor
can be reduced too. The computer simulations and hardware experimental results are shown
to verify the performance of the proposed MSG-inverter.

3.] Thermal management and performance evaluation of a dual bi-directional, soft-switched
IGBT-based inverter for the 1st autonomous microgrid power system in Taiwan under
various operating conditions | = 3% ** Heat and Mass Transfer - (SCI)The thermal
management of the inverter system is of great importance since very high voltage/current
will be switched intermittently and/or continuously and high temperature is excruciatingly
detrimental to the service life of electronics, especially for the switching devices such as
insulated gate bipolar transistor (IGBT). In this study, a newly developed dual bi-directional
IGBT-based inverter in conjunction with autonomous microgrid system is investigated with
particular focus on the thermal management and performance evaluation under various
operation conditions. Locally enhanced heat transfer approach such as oblique orientation
and heat dissipating materials are experimentally investigated. The studied inverter system
is initially packaged by a galvanized steel plate (size 62 x 48 x 18 cm) and the switching
power is set in the range of 0.5kW to 3kW. The module is operated at the switching and
pulse frequencies of 60 Hz and 20 kHz, respectively. The adoption of heat dissipating
material in either paste or film form had experimentally shown to possess the flexibility
tailoring heat transfer performance locally. Experimental studies of heat dissipating film
with various hotspot scenarios showed that the temperature difference can be appreciably
reduced as many as 13.1°C and 15.4°C, respectively with facilitation of one- and two-
layers of heat dissipating film. From the measurement results, the measured peak
temperature is highly dominated by the thickness of heat dissipating film, showing the
dominance of thickness-dependent thermal resistance and resultant heat accumulation
phenomena.

4.] Toward an Interactive Visualization Environment for Architecting Microgrids | = 3 45
Human Factors and Ergonomics in Manufacturing & Service Industries - (SCI)This paper
describes the development of an interactive visualization tool to support the design and
evaluation of microgrid architectures. This study illustrates how such a design environment
can be used to (1) run a fast, low fidelity model to support an initial space exploration, (2)
understand key characteristics and relationships, (3) filter microgrid architectures based on
desired constraints, (4) identify architectures of interest, (5) run high fidelity analyses for
architectures of interest, and (6) select an architecture and use a map view to change device
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type locations. The process is demonstrated through a web-based design environment that
this study prototyped and applied to a design example. Manual adjustments of the position
and location of the device types were used to further improve system performance. The end
result in the case was a microgrid architecture that offered low operating costs based on the
assumed electrical loads.
5. [ Squirrel-cage induction generator system using hybrid wavelet fuzzy neural network
control for wind power applications | @ 4% & < ** Neural Computing and Applications - (&
k& Z gp 7))An intelligent controlled three-phase squirrel-cage induction generator (SCIG)
system for grid-connected wind power applications using hybrid wavelet fuzzy neural
network (WFNN) is proposed in this study. First, the indirect field-oriented mechanism is
implemented for the control of the SCIG system. Then, an AC/DC power converter and a
DC/AC power inverter are developed to convert the electric power generated by a
three-phase SCIG to power grid. Moreover, the dynamic model of the SCIG system and an
ideal computed torque controller are developed for the control of the square of DC-link
voltage. Furthermore, an intelligent hybrid WFNN controller and two WFNN controllers,
which are computation intensive approaches, are proposed for the AC/DC power converter
and the DC/AC power inverter, respectively, to improve the transient and steady-state
responses of the SCIG system at different operating conditions. In the intelligent hybrid
WEFNN controller, to relax the requirement of the lumped uncertainty in the design of the
ideal computed torque controller, a WFNN is designed as an uncertainty observer to adapt
the lumped uncertainty online. Finally, the feasibility and effectiveness of the SCIG system
for grid-connected wind power applications are verified with experimental results.
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Control Method in
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1 | Lin, Squirrel-cage induction generator
system using hybrid wavelet fuzzy neural
network control for wind power
applications Neural Computing and
Applications, 2014.

An intelligent controlled three-phase
squirrel-cage induction generator (SCIG)
system for grid-connected wind power
applications using hybrid wavelet fuzzy
neural network (WFNN) is proposed in this
study. First, the indirect field-oriented
mechanism is implemented for the control of
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the SCIG system. Then, an AC/DC power
converter and a DC/AC power inverter are
developed to convert the electric power
generated by a three-phase SCIG to power
grid. Moreover, the dynamic model of the
SCIG system and an ideal computed torque
controller are developed for the control of the
square of DC-link voltage. Furthermore, an
intelligent hybrid WFNN controller and two
WFNN controllers, which are computation
intensive approaches, are proposed for the
AC/DC power converter and the DC/AC
power inverter, respectively, to improve the
transient and steady-state responses of the
SCIG system at different operating
conditions. In the intelligent hybrid WFNN
controller, to relax the requirement of the
lumped uncertainty in the design of the ideal
computed torque controller, a WFNN is
designed as an uncertainty observer to adapt
the lumped uncertainty online. Finally, the
feasibility and effectiveness of the SCIG
system for grid-connected wind power
applications are verified with experimental
results.

Lin, Active islanding detection method via
current injection disturbance using Elman
neural network Journal of the Chinese
Institute of Engineers, 2014 0.21

Islanding detection is an essential protection
requirement for distributed generators (DGs)
for personnel and equipment safety. This
study presents a new active islanding
detection method via current injection
disturbance using intelligent tracking control
of the active and reactive power commands.
First, an active islanding detection method
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 is proposed. The feasibility of
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the proposed method is evaluated under the
UL1741 anti-islanding test configuration.
Then, to further improve the performance of
the islanding detection method, an Elman
neural network (ENN) intelligent controller is
adopted to replace the proportional-integral
(P1) controller used in the traditional injection
method for islanding detection. Moreover, the
network structure and the online learning
algorithm are described in detail. Finally, the
feasibility and effectiveness of the proposed
current injection disturbance method are
verified with experimental results.
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This paper discusses the use of centralized
control method in an Intelligent Energy
Management System (iEMS) to prevent
voltage violation after load transfer between
distribution feeders with high PV penetration
level. The proposed method comprises three
control modes with different control
algorithms for regulating both reactive and
active power output of PV inverters in a
distribution system with multiple PV
installations. Before the execution of load
transfer, the total reactive power
compensation required at the critical Point of
Common Coupling (PCC) is solved by the
reactance of distribution feeder line segment
to prevent system voltage violation. With the
proposed control algorithms, the IEMS
dispatches total reactive power compensation
among PV systems according to the reactance
of line segment and issues the control
command to each PV inverter for adjustment
of PV power generation so that the ancillary
service of voltage support can be provided by
all PV systems in a fairer manner. A practical
Cimei island distribution feeder pair is
selected for computer simulation to verify the
effectiveness of the proposed control method
after load transfer between two feeders. The
penetration level of PV installation in the
distribution system can therefore be increased
by the ancillary service of all PV systems
with fair reactive power compensation and
active power curtailment to solve the voltage
violation problem after load transfer between
distribution feeders.
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1 | 2OO - %00~ mOQ, | This paper presents the REIREIRERT
Design of a low cost design of a low cost sEa

multi-string single-stage
grid-connected inverter for
DMPPT PV applications
IEEE , TRANSACTIONS
ON INDUSTRIAL

ELECTRONICS, 20146.5

multi-string single-stage
grid-connected inverter
(MSG-inverter) for
Distributed maximum
power point tracking
(DMPPT) PV
applications. The
proposed MSG-inverter is
composed of distributed
buck-boost type dc-dc
converters (BBCs) and a
dc-ac unfolder. The
distributed BBCs can
eliminate the shading
effect while fulfill the
functions of dc-dc
conversing with DMPPT.
The dc-ac unfolder is
realized by 4 active
switches operated at low
switching frequency and
an output inductor. It can
convert the high frequency
pulsating dc current
generated by the
distributed BBCs into a
sinusoidal one with utility
line frequency. Based on
the developed equations,
the DMPPT feature of the
proposed BBC can be
achieved without the need
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of input current sensor.
Also, with the interleaved
operation between
distributed BBCs, the
current ripple of the output
inductor can be reduced
too. The computer
simulations and hardware
experimental results are
shown to verify the
performance of the
proposed MSG-inverter.

HOO~H0OO~ #OO -~
OO, Toward an
Interactive Visualization
Environment for
Architecting Microgrids
Human Factors and
Ergonomics in
Manufacturing & Service
Industries, 2014 0.86

This paper describes the
development of an
interactive visualization
tool to support the design
and evaluation of
microgrid architectures.
This study illustrates how
such a design environment
can be used to (1) run a
fast, low fidelity model to
support an initial space
exploration, (2)
understand key
characteristics and
relationships, (3) filter
microgrid architectures
based on desired
constraints, (4) identify
architectures of interest,
(5) run high fidelity
analyses for architectures
of interest, and (6) select
an architecture and use a
map view to change
device type locations. The
process is demonstrated

IESES I
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through a web-based
design environment that
this study prototyped and
applied to a design
example. Manual
adjustments of the
position and location of
the device types were used
to further improve system
performance. The end
result in the case was a
microgrid architecture that
offered low operating
costs based on the
assumed electrical loads.

#%& O,Y-K Fuh, H-Y Lu,
Thermal management and
performance evaluation of a
dual bi-directional,
soft-switched 1IGBT-based
inverter for the 1st
autonomous microgrid
power system in Taiwan
under various operating
conditions Heat and Mass
Transfer, 2014 0.93

The thermal management
of the inverter system is of
great importance since
very high voltage/current
will be switched
intermittently and/or
continuously and high
temperature is
excruciatingly detrimental
to the service life of
electronics, especially for
the switching devices such
as insulated gate bipolar
transistor (IGBT). In this
study, a newly developed
dual bi-directional
IGBT-based inverter in
conjunction with
autonomous microgrid
system is investigated
with particular focus on
the thermal management
and performance

ESES NN

41/ 46




evaluation under various
operation conditions.
Locally enhanced heat
transfer approach such as
oblique orientation and
heat dissipating materials
are experimentally
investigated. The studied
inverter system is initially
packaged by a galvanized
steel plate (size 62 x 48 x
18 cm) and the switching
power is set in the range
of 0.5kW to 3kW. The
module is operated at the
switching and pulse
frequencies of 60 Hz and
20 kHz, respectively. The
adoption of heat
dissipating material in
either paste or film form
had experimentally shown
to possess the flexibility
tailoring heat transfer
performance locally.
Experimental studies of
heat dissipating film with
various hotspot scenarios
showed that the
temperature difference can
be appreciably reduced as
many as 13.1°C and
15.4°C, respectively with
facilitation of one- and
two- layers of heat
dissipating film. From the
measurement results, the
measured peak
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temperature is highly
dominated by the
thickness of heat
dissipating film, showing
the dominance of
thickness-dependent
thermal resistance and
resultant heat
accumulation phenomena.

4.

&—Jj;_;

THE(E )

No.

Bt

L A SR S
EE AR
PRI )

RS

L3

*1

@
Ak

E-MAIL

==

%00

EER
~ET
31 A8

mOO

HOO

L

#OO

mOO

#OO

#OO

OO

Bt
R |
T A

2,
? /'4'

#OO

=00

Bl
~ET
148 %

OO

ligaEBmatid bl ~cHw

. EJIEEFE(F e Y F3527 7 L))

No

L%

: Rtk

#3 R

L ;ﬂF—

&a (EER

FRA

Py

G o%Hp

G o%Hp

¢

B

43/ 46




Ayt | 32wy B B PG| raE)| = %4
W A A 201|201 | p 1% 12014/|2030/] A D
TE 0/1|4/10| % % 10/11|10/13
35 0/11/11 (14568 Y
R E 4 57 55 )
™2 o
T
Hew A A 201|201 % P 1% 12014/|2031/| A D
e db 1/114/10| % st |10/01(10/26
> iF 0/2 /01 (14554 =
w 7 40 5 Y
2 e
o
LNy
B
2kl A A 200|201 % M 1% 12014/(2027/1 A D
R Ex 7/114/01] % se |01/21(10/10
w2 0/11/21 14241 =
B 1 20 5 Fy
%3 i
3
2 4
= ok
TFE| A A 201|201 % m ¥% 12014/12031/| A D
A 1/0 (4/01| % st |01/11]09/07
4k 9/0 /11 (14235 =
o 4 8 51 5 )

TR e

o7

HE

B* | A A 201 ¥ B
i 4/0 i

T 8/1 =

I 8 y

¥ T

8 iR

P

44 | 46




6L & A A 201 1% B
5 4/0) At
A 8/1 F=
¥ 5 8 ;L“
A o1
T
%
TIRd | A A 1= B
—g' ﬁ’» I;b
ERl A
TR ;L“
A e
& kL
ELIHED ag P B bATAATN R R A FEFMGL2: 538 a? FAR b EMcwm ~dEBGE

Fbefl) E3:3EBac B bv e L4 EB akiE b
N AR

&5 %P

(G ~ED 5 4o
HE D)

Aoy (i A AR LALESC s 2005/01) "
. H 2
Noler| g | w |BF S| Ly | s o
A2 iz
RiEE | RESL &3
1 103 |#&k c A O 1100 1100{2014/0|2019/1
* E 8 2

L HEE a RS b SRR - c HES -~ d AT/ AT ik

TREARRTFEL (G RABE - AT L R)

45 | 46



Foakrds & - B4 Kie
A y 20 o )5 R S A R 4 -1 s
Nolsg| RBEE | aan| wm | RPEE | g SUNICES A
LA
103|120 = ¢ A 1400 0
1037 O = 7 A 1476 0
H1IHHD A FERT D LARF
8. 3t € PER )
ERE 3 8
No.| & & |F3tg t4| RF ¥ A $bc B v ! & B i
11103
H1IHER a Ap b R
9. $1¥ ¥ =35
, . , Py 1AW | ¥ Y
4 (P - S a1 _ =
No. -&& &-ﬁ fﬁ- Ei-[;‘\sj' 3#!7% &Téi"i}k P ?F (4 ’u) (;u) E&FEVF l%
1 103
10. e ¥
No. | #& P, Wﬁ;‘% B M f 1k e
103 [f1O= &
103 |Frckal 3 i 4 5|4 40 4 % £ %
I S e ¥ ped BB A

46 / 46




