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8.1 CHAPTER-WISE CONCLUSIONS 

Given here are the chapter-wise conclusions obtained from above chapters and 

few suggestions for future work in power-electronic applications of electrical 

machines. 

Chapter 1, summarizes the main introduction of this research endeavor, the 

prominent motivation of this work is based on domestic PFC applications and 

irrigation applications, using optimal selection of converter topology for SRM drive. 

Over, formal AC-DC motor drives, whose output torque is obtained by cross product 

of phase currents and magnetic field, but SRM drive works based on variable 

reluctance principle. Many recent advances in the design of SRM drives, indicates the 

presents SRM drives are more potential over the others. So, the SRM drive will 

necessarily some-what more efficient over respective permanent magnet motor drive 

systems. 

Chapter 2, summarized mainly concentrated on several literature studies on 

various control schemes and different converter topologies which are related to 

proposed applications, are presented. 

Chapter 3, explores the performance analysis of SRM drive system is carried 

out by several dimensions like stator/rotor laminations, winding details, pole number; 

by using outcome power equation very near size of SRM drive system is obtained. 

The design procedure of domestic PFC air-conditioner and irrigation applications has 

been discussed and which is correlated by axial length/diameter of the stator poles so 

similar classical machines. For attaining greater efficiency, the optimal material is 

chosen for stator yoke and rotor poles have been selected. The prominent view of 

aligned/un-aligned position of rotor, the phase inductance value has been evaluated 

and design the SRM matlab program is done. Measurement of inductance, coefficient 



friction, inertia constant, magnetic circuit analysis for 6/4 pole SRM drive for several 

intended applications are explored. Availability of test data, a dynamic analysis is 

carried out for 6/4 SRM drive system with explored application schemes with various 

mathematical notations under open loop and closed loop topologies using effective 

simulation tool and results are presented. 

Chapter 4, explores the dynamic modeling of 6/4 SRM drive system is 

designed for proposed domestic PFC and irrigation application. For this design, the 

test system data should be stored in a look-up table or it can be expressed with 

effective mathematical expression. A normalized expression is attained by the 

representation of real time data. Several expressions are established with a proper 

relationship between the phase currents and flux linkages in a dynamic model of 6/4 

SRM drive and results are carried out. Several schemes like open-loop system, closed 

loop system fed 6/4 SRM drive with better steady state function is evaluated to 

concentrate on phase currents, torque, total inductances, total torques should be 

analyzed with specific parameters. These parameters evaluated during the transient 

and steady state periods. This open loop system requires more time for attaining better 

steady state response over closed loop PI system, which is required very low time for 

attaining steady state response and maintains with a high stability factor. The 

proposed dynamic model dynamics should be evaluated by effective mathematical 

models in formal PI control objectives with accurate performances, simulation results 

are conferred. 

Chapter 5, explores the switched reluctance motor drive system with a high 

robust performance in construction can be easily used in many high/low performance 

applications as well. From the above discussion, asymmetric converter topology is the 

most popular topology used for SRM drive system. This topology supports high and 



faster rate of fall of phase currents which permit the drive to be operated at high 

speeds over other topologies. It reduces the shoot through fault case, provides free-

wheel re-generation, greater capability of phase independence. There is no importance 

of copper loss due to non-presence of coils, this makes the system efficiency is very 

high and more selectable high power drive system. In this chapter, several converter 

topologies are discussed with their operations and certain schematic diagrams. 

Torque, speed are directly controlled by using closed loop PI controller versus closed 

loop fuzzy controller. We can say that fuzzy controller brings the parameters like 

speed to rated value consuming at very less time over PI/open loop control systems. 

Finally, matlab/simulink modeling are done for open loop/closed loop PI and fuzzy 

systems with constant reference speed. In those results, proves that fuzzy controller 

can improves the performance by acquiring the parameters consuming very less 

transient time and have high stability index. A comparison is being defines among the 

several topologies with regards to free-wheel action, phase current, number of 

switching components, performance rate, efficiency, fault tolerance capability. 

Chapter 6, intended SRM drive has turned out to be an aggressive device for 

several requisitions of air-conditioner applications giving robust performance. 

Orientation is very simple to provide best outcome voltage quality with low harmonic 

distortions within the tolerances of newly proposed single stage configuration. This 

chapter highlights the DBR is secured to improve the input current, improve the 

power factor of SRM drive system. Several DC link capacitors should be dispensed 

for subsequent making proficiency of formal/proposed DC-DC converter topologies 

with a sustained SRM drive. The proposed single stage Cuk converter fed asymmetric 

SRM drive scheme operating under CCM has been implemented for obtaining a unity 

power factor at AC supply mains. For designing of acquired power quality features 



with greater efficiency, low cost, low complex function, size, low size and space. The 

speed of the switched reluctance drive has been effectively controlled by changing the 

reference speed related to DC link voltage of Converter, which allows operated in 

pertain switching state for reduced switch loss. A detailed comparison of all cases has 

been presented based on feasibility in design as well as in cost constraint development 

of such drive for intended air-condition application. Efficient closed loop design 

performance for SRM drive with low power factor is executed in Matlab/Simulink 

environment. The proposed drive system shows the satisfactory outcome results in all 

aspects and is recommended solution for high power SRM drives.  

Chapter 7, explores the PV power generation scheme to SRM based irrigation 

applications in areas where there are no electricity mains. The main feature is that, 

they utilize sun energy directly from the periods of maximum demand for coinciding 

water with the period of maximum solar radiation. Compared to fuel-fired pumping 

system, the cost of PV based water pumping system is 64.2% acute of fuel-fired 

pumping systems, over a life of 15 years as more. Economically PV systems are more 

perfect up to approximate of 3 KW for village water supply and 1.5 KW for irrigation 

system. PV stacks illustrates an eco-friendly, low maintenance, alternative cost 

function to irrigation system, greater flexibility, high speed regulation. This concept 

highlights the PV fed SRM drive using different control objectives for irrigation 

application. Both open loop and PI/Fuzzy control objectives were discussed and the 

results prove that the SRM drive is more suitable for agriculture-irrigation 

applications with better speed regulation. The proposed Fuzzy controller can controls 

the speed of PV fed SRM in less very time thus improving the system performance, 

obtain the high stability index. 

 



8.2 SPECIFIC CONCLUSIONS 

The work is concentrated on: 

a. Design of SRM from the first principles to arrive at all the necessary design 

parameters. 

b. Asymmetrical converter topology is best in comparison others like C-dump 

converter, R-dump converter, Bi-filar converter and Split DC-supply 

converter. 

c. Single-stage converter vs two-stage and the advantages. 

d. The SRM gives special advantage over other motors, when the power resource 

is from PV system. Besides, the technological advantages, the SRM Drive 

gives cost advantage over fuel-fired pumping system (around 65%) and at the 

same time the SRM Drive is relatively durable giving longer life for the drive. 

 

8.3 FUTURE SCOPE 

This research work has shown that asymmetric converter fed 6/4 SRM drive is 

optimal topology for intended irrigation and PFC applications, which have most 

affordable features over other topologies. The work can be extended in the following 

directions; 

 Novel intelligent techniques are preferred to attain fast dynamic response, 

good stability factor, etc., over classical schemes such as Adaptive Neuro-

Fuzzy Classifier (ANFIS), FOPID (Fractional Order PID regulator) 

techniques. 

 Because of the special advantages of SRM over BLDC Drive, the latter 

can be replaced with SRM Drive. 



 Applications with P-V Systems as resources normally need DC-DC 

converter and an inverter. Use of SRM eliminates the inverter stage, with 

the DC pulses for the stator of the motor obtainable from the DC-DC 

converter output. Elimination of inverter improves the reliability of the 

agricultural drive and reduces the complexity. With most farmers now 

using the electric motors for water pumping, there is a need to examine the 

cost comparison involved for a 5hp motor drive of both the drives. The 

SRM, being a rugged motor, will win over the traditional induction motor 

drive if there is not much of difference in the cost. 

 Chance to design the proposed SRM drive scheme for intended PFC and 

irrigation applications using FEM (Finite Element Machine) software. 

 Possibility of hardware prototype development for proposed drive 

technique using an effective FPGA technique as well as DSPACE unique 

space model. 

 


