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ABSTRACT

This paper presents the development and control of a matrix converter fed induction generator for renewable energy
sources. The proposed energy conversion system employs the matrix converter to convert the three-phase input voltage of
constant magnitude and frequency into the three-phase output voltage of appropriate magnitude and frequency so that an
induction generator efficiently operates in the regenerative mode. Analysis and control of a matrix converter based on
indirect space vector pulse width modulation is provided in details. Principle of vector control for induction generators
is described. Hardware realization of a matrix converter and software development is presented. A matrix converter
prototype with ratings of 3 kVA/230V /30 is implemented and digitally controlled by microcontrollers TMS320-F28069.
According to the experimental results, it can be confirmed that the proposed matrix converter fed induction generator
is suitable for grid integration of renewable energy sources.
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MANUIN
MNReBSIATIMLTe LWThwilenih
Induction Motor: 0.37 kW, 230V, 50Hz, 4 Poles,

r=7.1 W, L,= 22.6 mH, L,= 0.283 H, r,= 7.0 W, L,= 22.6 mH, J,, = 0.0013 kgxm>

MITAUANAGBSIZINEIMTUNATNABUNDIABS

Rectifier 0 1 2
Inverter Switching Pattern Sequence Switching Pattern Sequence Switching Pattern Sequence
0 abb aba aca acc ccc YB-yo-80-3B-0 aca acc bcc beb bbb yo-yB-8B-8a-0 bec  beb bab  baa | aaa YB-yo-50-8B-0
1 abb aab aac acc ccc yo-yB-8B-80-0 aac acc bcc bbc bbb vB-ya-30-8f-0 becc bbc bba baa aaa ya-yB-3p-8a-0
2 bab aab aac cac ccc vB-ya-80--0 aac cac cbc bbc bbb yo-yB-3p-80-0 cbc bbc bba aba aaa vB-ya-80-83-0
3 bab baa caa cac ccc yo-yB-5B-80.-0 caa cac cbc cbb bbb YB-yo-d0-8B-0 cbc cbb abb aba  aaa yo-yB-8p-80i-0
4 bba baa caa cca ccc YB-ya-80-8f3-0 caa cca ccb cbb bbb yo-yB-3p-da-0 ccb cbb abb aab aaa vB-ya-3a-6B-0
5 bba aba aca cca ccc yo-yB-8B-80.-0 aca cca ccb bcb bbb vB-ya-80-83-0 ccb beb bab aab  aaa yo-yB-8p-8a-0
6 3 4 5
Inverter Switching Pattern Sequence Switching Pattern Sequence Switching Pattern Sequence
0 bab baa caa cac ccc yo-yB-8B-80.-0 caa cac cbc cbb bbb vB-yo-80-53-0 cbc cbb abb aba aaa yo-yB-8B-8a-0
1 bba baa caa cca ccc YB-ya-80-5f-0 caa cca ccb cbb bbb yo-yB-3p-30-0 ccb cbb abb aab aaa vB-ya-8a-83-0
2 bba aba aca cca ccc yo-yB-8B-80-0 aca cca ccb bcb bbb yB-ya-30i-83-0 ccb  beb  bab  aab  aaa ya-yB-5p-80-0
3 abb aba aca acc ccc YB-yo-d0-3p-0 aca acc bec  beb bbb yo-yB-5p-5a-0 bec beb  bab  baa | aaa vB-yo-8a-6-0
4 abb aab aac acc ccc yo-yB-8B-80-0 aac acc bcc  bbc bbb yB-ya-30-8f-0 bce bbc bba baa aaa yo-yB-8p-80-0
5 bab aab aac cac ccc YB-ya-50-5B-0 aac cac cbc bbc bbb yo-yB-3p-8a-0 cbc bbc bba aba aaa vB-ya-80-8B-0
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Flowchart of Microcontroller 1 Flowchart of Microcontroller 11

Initialize parameters and figure peripheral dul

Initialize parameters and configure peripheral modules

Input and output voltages : Vs Ve, Voo Van, Vi, Vea

Input and output currents /. /5. Ie, s . I, e Input current sector : Sy

Input current phase angle : @ Output voltage sector : S,

Output voltage phase angle : @y Duty cycles : dg,.dyy.dys.dpgs.dy
Input current sector : ENABLE INTURRUPTS : ePWM , SPI

Output voltage sector : Sy
Duty cycles : dg,,dyydys.dgs. dy

I
ENABLE INTURRUPTS : ePWM. ADC, SPI, TIMERO
)
Sample data(ADC INT) YES

Input voltages : Vs, Vac, Vea i
Output currents : Ly, Is, I Receive data (SPIINT)

Input current sector : 57
Output voltage sector : Sy
Duty cycles :d g, dyy dos.dgs.dy

Calculate (TIMERO INT)

Direct current reference : 7'

Quadrature current reference : i;

Rotor flux angle : 0,

Slip frequenc WM INT >0
Input current phase angle : @,

Output voltage phase angle :

Input current sector : Sy YES

Output voltage sector :

Duty cycles :d gy, dyy dus dps dp Generate switching pulse (ePWM)

SEND GPIO table[sector i J[sector v J[0]
SEND GPIO table[sector i J[sector v J[4]

SEND GPIO table[sector i J[sector v J[1]

Send data (SPI INT)
Input current sector : 5
Output voltage sector : Sy
Duty cycles : dgy.duydus dps. do

SEND GPIO tablefsector i [sector v J[3] ‘

SEND GPIO table[sector i ][sector v J[2]

SEND GPIO table[sector i J[sector v ][3] ‘

SEND GPIO table[sector i J[sector v J[1]

SEND GPIO tablefsector i I[sector v J[4]
SEND GPIO tablesector i ][sector v J[0]
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