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ABSTRACT

This thesis consist a study of reluctance torque coupler (RTC). The objective is to
modify the switch reluctance motor (SRM) model to represent the RTC. A 2 phase 4/6
pole SRM with voltage rating 12V is used for the modification. The SRM block diagram
was given by the supervisor and the simulation will be done using MATLAB Simulink
program. The performance of the SRM was tested and studied for further understanding
of its operation. The relative position and speed technique was used to relate the modified
stator with the existing rotor in the SRM. The performance of the RTC was tested and
investigated using MATLAB Simulink program. Several tests including the load
disturbance test, slips test, motoring and breaking effect test and lock rotor test was
conducted and the results was studied and analyzed. The simulation results show that the
RTC can operate at different values of slips and the stability when introduced to load was
practically high. Plus the voltage control angle can be manipulated effectively. Thus RTC
has the advantages of high precision, high reliability and high practicability.

v



TABLE OF CONTENT

DECLARATION BY THE CANDIDATE .....coooviiinmrinininitnineccniniinssssnsnsssnes I
ACKNOWLEDGEMENT .....tiiiiiieniiiiiniiiie st ssesssssssnsenssssssss I
P02 0 - Y o OO —————————————— e R v
TABLE OF CONTENT .....ceciiirtreereeirtenieiitessisrense s sesssssssssesssssestsssessssssssesasssssssssanasss A%
LIST OF FIGURE .....oooteceriiniieensienentestisresiessssssssssssssssaessesssstsasessessssusssssnsssnssnssssasssasness VII
LIST OF TABLE......ceciiirietereneenseseitestentisiesssssessesssssassesstesesassssstassssssssssssssssasssssessenes IX
LIST OF ABBREVIATION......coctiiientiiiiiiiniiisnisisssssesneesnssisss s sssassassssnsnensens X
1.0 CHAPTER 1: INTRODUCTION.....ccccocviimmmmminininensnneenssniinsiiinnsssssassnssees 1
1.1  BACKGROUND OF STUDY .c..cociviiiineirnmimieniniaiennesisiniisiiissesinesesses 1
1.2 OBJECTIVE OF THESIS ....coooiiiiiirninerninen it 4
1.3  PROBLEM STATEMENT OF THE PROJECT ......ccoovviiiinniinniiniiiinniinns 3
1.4  SIGNIFICANT OF STUDY .cveviiiinriiiiinrinnnsssinniesissenstseinssssnsssssssssneseene 4
1.5  SCOPE OF WORK .....ccvcierimriisreiiinieisitsessessssnesessenesssis st sass s assssassensenss 5
1.6 THESIS ORGANIZATION.....ccciiminiiiininirnsnassiessess st ssnese e 6
2.0 CHAPTER 2: LITERATURE REVIEW ....cooniiiiiiiiiiinene )
2.1  INTRODUCTION ...coeiiciirirerenneieiestississesinessssssesstestssestssississsssnssssstsasasssssesssses ‘.
22 DEVELOPMENT OF RELUCTANCE TORQUE COUPLER........cccceuvviiiriirnnns 7
2.3 PRINCIPLE OPERATION OF RELUCTANCE TORQUE COUPLER........... 10
2.3.1  INTRODUCTION ....ccceouriririiruisiisreirisrensssesetesseteissssssssnsssssisasesussssssssesss 10
232 RELUCTANCE TORQUE COUPLER CHARACTERISTIC...........ce0e. 11
2.3.3  PRINCIPLE OF OPERATION ....ccovimiminineniinniiiniiinininenisnaensens 12
234  STATOR INDUCTANCE......ccccoiivmimmiiminiriennsininississnnssissssesnes 14
2.3.5 ELECTROMAGNETIC EQUATIONS .....ccoeienniininnniiiiiinnisiinnsnines 17
2.3.6 EQUIVALENT CIRCUIT ..ot 17
2.3.77  CONTROL OF RTC ....oooiriiitiiiiniinrinienrinennsesssnes s sisssssssssessses 19
2.3.8 RTC LINEAR MODEL.....ccccccunimriiniinrinnmmrinnscsntiisnininsisssssnssnssess 20
2.3.9 RTC NON-LINEAR MODEL.......cccotimimimmminininiinineniiissne 22
2.3.10 INDUCTANCE PROFILE AND MAGNETIC CHARACTERISTIC........ 23
2.3.11 RELUCTANCE COUPLER ENERGIZING STRATEGIES ........cccceouenne 26

v



30 CHAPTER 3: METHODXOLLEY ......oeo s iimemms s saims s enons o arssses oo conssms mmssusa s s 28
3.1 INTRODIICTION s osnn monmsmns s o enomssm o simi s s s oo 28
3.2 SIMULATION MODEL QF SRM issswssausesssissussmosssmsmssniseissssnesemsasnsmsasss 29
33 MODIFICATION OF RTC susswamsmomeemmesommmmarssmasmomsmemssomssessoprss 34
34 LOADIASTURBARCE THEL comuaummemmrasnrumossrome s comewa e 35
3.5 SLIPS TEST ..ottt ssseaessesassses s essenessnsan s 36
36 LOCK ROTUR TEET ..o e eesimear ensonos conos snnmse oo 5655040855 65969558 5 4555353 SAGH 553 450559 37
3.7 MOTORING AND REGENERATION EFFECT TEST .....ccccenivninninrennnn. 39
3.8 FLOWCHART AND TROUBLESHOOTING. ......ccccovivvriiiniiiiniiriesrirensennens 40

38.1 FLOWCHART OF OVERALL PROCESS .acasmiammssormsssomsusnosnnvass 41
3.82 FLOWCHART OF MODIFICATION OF SRM .....ccccevuvmuninnnirrinnnennenens 42
583 FLOWCHART OF ZERU BLIPS TEE] .o cnmmnmrmumsmormmrornmrormpge— 43
3.84 FLOWCHART OF SLIPS TEST ...ccoovvvviiviriiriiniiininriieiseeseniecnsiesneneas 44
3.8.5 FLOWCHART OF LOAD DISTURBANCE TEST.......cccceoveveivinneirnencnn 45
3.86 FLOWCHART OF MOTORING AND BREAKING .......ccoevmenriienenunnes 46

4,0 CHAPTER 4; RESULT AND DISCUSSION......cccecciusssesesvssassessnsansssosasansassassansnan 47
4.1 INTRODUCTION .immmmss amsnmmn s s nommsss sy 47
4.2 PERFORMANCE SIMULATION OF SR, uuusssssmsesmsrssmmsmssnssssvserensasronsasorss 47
4.3 RELATIVE POSITION BETWEEN ROTOR AND STATOR........ccccevvreunens 51
44 PERFORMANCE SIMULATION UNDER LOAD DISTURBANCE.............. 57
4.5 PERFORMANCE SIMULATION UNDER SLIPS TEST ....ccccoeivininiiniananns 60
4.6 MOTORING AND REGENERATION (BREAKING) TEST ......ccccovevuninernnnns 63
47 PERFORMANCE SIMULATION UNDER LOCK ROTOR TEST .........c....... 67

5.0 CHAPTER 5: CONCLUSION AND FUTURE WORK......cccccccerininniiiiiniirnnnens 71
5.1 INTRODUCTION .o mmmnmmmmmmmm s smsuvsesmrmspoweross 71
G I 110 P2 L0 OO ——— 71
53 PFUTLRE WORK susmmsmmssmenmmmemmonmroosms oo omesarss ey s 72

I X

VI



