A CONSTANT POWER SENSORLESS FIELD ORIENTED CONTROL OF INDUCTION MOTOR
RIDLO NUR RAHMAN, Eka Firmansyah, S.T., M.Eng., Ph.D.; Prapto Nugroho, S.T., M.Eng., D.Eng.

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENT

HALAMAN PENGESAHAN ... i
PREFAGCE ...ttt ettt e e be e sneeenee s ii
TABLE OF CONTENT ..ottt Y
TABLE LIST ettt ettt snn e e nee s viii
FIGURE LIST ettt nee s IX
AADSTFACT ...t Xi
IEISANT .. Xii
CHAPTER 1 INTRODUCTION ..ottt 1
1.1 ReSearch MOTIVAION .......ccuoiuiieiiieiiiieeeee et 1
1.2 Problems STAtEMENT.........cooiiiiiiii e 2
1.3 Problem Limitation .........ccooiiiiiiiiicicee e 3
1.4 ThesiS OrganiZation ..........cccccveieeiueiieie et sreesreenne e e nne s 3
CHAPTER 2 BASIC THEORY ..ttt 5
2.1 The INAUCTION IMOTOT ..o 5
2.1.1 Principle Of OPEratioN........ccccueiiieiieieie e 7
2.1.2 EQUIVAIENT CIICUIT ...cviiiiecciie ettt 7

2.2 INdUCEION MOLOT DFIVE ... 9



A CONSTANT POWER SENSORLESS FIELD ORIENTED CONTROL OF INDUCTION MOTOR
RIDLO NUR RAHMAN, Eka Firmansyah, S.T., M.Eng., Ph.D.; Prapto Nugroho, S.T., M.Eng., D.Eng.

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

2.2.1 Field WEEKENING .....cveivieiieeie et ns 9
2.2.2 INVEITET ...t 11
2.3 Field Orientation CONIOl..........coiiiiiiiiiiieeee e 12
2.3.1 Coordinate TranSformMation ............cccceveriiiiinieieieee e 14
2.3.2 PECONTIOL ... 17
2.3.3 Space Vector Modulation............cccvieeiieic i 19
CHAPTER 3 THE SYSTEM DESIGN .....oooiiiiiiiieee e 21
3.1 Overall System of the Field Orientation Control (FOC).........c.cccevvevveieiiennns 21
3.2 Details Regarding the Hardware BIOCK.............cccoiiiiiniiiiecc e 22
3.2.1 The INAUCTION IMOTOT ... 22
3.2.2 Overview of The Three-Phase Inverter Design ........cccccevvevvvevieeiiieeiieennn, 23
3.3 Details Regarding the Software BIOCK..........c.cccoeviiiiiiiiieiic e 30
3.3.1 Overview of FOC AlgOrithm .........cccoeiiiiiieiie e 30
3.3.2 MEaSUIING CUIMENT ..ottt 32
3.3.3 Transforming 3-phase current into dg coordinate System...........c.ccocveveeeee 33
3.3.4 Estimating the rotor position and SPEed ...........cccevvvereiieerreresiiese e 35
335 PICONIONIEIS ... 36
3.3.6 Transforming dg coordinate into 3-phase SyStem ..........cccceeveevieiiieeiieennne. 37

Vi



A CONSTANT POWER SENSORLESS FIELD ORIENTED CONTROL OF INDUCTION MOTOR
RIDLO NUR RAHMAN, Eka Firmansyah, S.T., M.Eng., Ph.D.; Prapto Nugroho, S.T., M.Eng., D.Eng.

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

3.3.7 Generating pulse width modulation (PWM) ........ccccoceiieiiiieiiecie e 38
CHAPTER 4 EXPERIMENTAL EVALUATION .....oiiiiiie e 43
4.1 Field Orientation Control AIgOrithm ..., 43
4.1.1 MEASUING CUIMTENT .....eovieiiieitieie ettt st sre e 43
4.1.2 Transforming 3-phase current into dg coordinate System...........c.ccccveveneee 44
4.1.3 Estimating the rotor position and SPeed............ccccvveveiiieri i 46
4.1.4 Transforming dq coordinate into 3-phase System ........ccccceveveeveeiieieennns 49
4.1.5 Generating pulse width modulation (PWM) ........c.ccccevieviiie i 51

4.2 DIIVE PEITOIMANCE ..ottt 52
4.2.1 SPEEA RESPONSE. ...ttt ittt 52
4.2.2 Field Weakening SettiNg ........cccviiieiieiieiiie e 52
4.2.3 Performance Evaluation ... 53
CHAPTER 5 CONCLUSIONS AND FUTURE WORKS..........ccoiiiiiieieeee, 56
5.1 CONCIUSIONS ..ottt ettt 56
5.2 Suggestion fOr TULUIE WOTKS .........coeiiiiiiiieieeee e 57
BIBLIOGRAPHY ..ottt ettt ntee s 58

Vil



