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PROJECTS

PROJECT 1: DC POWER SUPPLY SYSTEM

1. Single-phase high-power factor rectifier

2. Multiple-output flyback regulator
3. Interleaved buck regulator

PROJECT 2: UNINTERRUPTIBLE POWER SUPPLY SYSTEM

1. Three-phase high-power-factor rectifier

2. Battery charger
3. Three-phase inverter

PROJECT 3: GRID-CONNECTED PHOTOVOLTAIC SYSTEM

1. MPPT boost converter
2. Three-phase inverter: DC-link control
3. Three-phase inverter: grid current control

PROJECT 4: ENERGY MANAGEMENT IN ELECTRICAL MICROGRIDS

1. Normal AC power without renewable energy production (distribution network — no microgrid)

2. Normal AC power with renewable energy production (microgrid in grid-connected mode)
3. Faulty AC power with renewable energy production (microgrid in islanded mode)



PROJECT 1: DC POWER SUPPLY SYSTEM

1. Single-phase high-power factor rectifier
2. Multiple-output flyback regulator
3. Interleaved buck regulator

wiki

VR R ’: A%
230 Vrms Vac + 450V
@ s/ Co— §
50 Hz - 150 W
- D BUS D
kel AUz 2-55\\)(]
o e
L ; b 5V
352 C, o AUK
450 V Vin T Cin D, " 25W
- L ]
(LyPl E‘m _ [ Main 12V
|ﬂ A M 100 W
COMTROL | o, = P A e
S ey . }' FEEDBACK
2 I
|;l.'._ "
YL
il
1 JTL % ' 5
12V ¥ e i | 1V

L 1::. |__:-_.

6N lI"
Wi a
H
i
[ ]
| iE
e [P TS = :
% Lrax

CaMIY

3 &

I" 100 W

ir




PROJECT 2: UNINTERRUPTIBLE POWER SUPPLY SYSTEM

1. Three-phase high-power-factor rectifier

2. Battery charger

3. Three-phase inverter
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PROJECT 3: GRID-CONNECTED PHOTOVOLTAIC SYSTEM
1. MPPT boost converter
2. Three-phase inverter: DC-link control
3. Three-phase inverter: grid current control
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PROJECT 4: ENERGY MANAGEMENT IN ELECTRICAL MICROGRIDS

1. Normal AC power without renewable energy production (distribution network — no microgrid)

2. Normal AC power with renewable energy production (microgrid in grid-connected mode)
3. Faulty AC power with renewable energy production (microgrid in islanded mode)

Photovoltaic Panel Microturbine

MC 1ac

DC - v

AC
AC

Photovoltaic
Panel

McC
. AC:

LC
I
w
mc Micro Wind
. . Generator
[T

MC

LV LC

My

Fuel Cell
MC
. AC | |
DMS |t [ MGCC] = be
LC
Energy storage
device
N 0 o i
i inverter i i i
| i, L Lemer 1 Ve 1 Re o Lg oy vy,
! —Y T AN 25—_ [
i i I i
1 1 | I
i i, PV + ~ Veb | 1
i n—{ AR : ! V\,_rwvw_®_ |
P . |
. , 1P
i 1 , i c i + gc i
1 1 | ]
s I |
| Ci— - T : : model of AC :
i U, uy M. i i micro-grid network i
ey ———— J e ——— Jd
AC micro-grid
@ bus
Lid - P—r Co
| Ty »
g, €.,
E!

Grid-feeding power converter Grid-forming power converter



566 56

|z »

| GRID
iy
1
Z12
uGCc 562
2
123 Zxa 225
4
| |
44 [ S4L 355 fi L
& |
III,-" ""\'I E r.:‘_ r’__,-' '\-‘\I|I|II { |_.ﬁ
N\ | O 4
ol 1 |z »
L L
T S

GRID: 230 Vrms, 50 Hz
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