6) ELECTRICAL SCIENCES
i) ELECRICAL AND ELECTORNICS

Part – B

i) ELECRICAL AND ELECTORNICS

1.   DC & AC Machines: Principle of operation, emf equation of DC Machine, constructional features, classification,      generator action, voltage regulation, motor action, characteristics, applications, efficiency, testing of DC machines, starting of DC motors.  Principle of operation and constructional features of Induction motor, equivalent circuit, circle diagram of IM, torque equation, starting of IM, speed control, application of single phase IM. 

Transformers : single phase & 3 phase transformer, principle of operation, equivalent  circuit, vector diagram,   efficiency & regulation.  Polarity test, OC & SC tests. Predetermination of efficiency & regulation.  Power & distribution transformers. All day efficiency, Sumpner’s Test.; 3 Phase transformer connections: 3 phase to 6 Phase, Scott connection & open delta, Harmonics.  

Auto transformers: construction, application, 3ph autotransformer; Construction & operation of cylindrical rotor & salient pole synchronous generators, Emf Equation harmonics & their minimization; Armature reaction, regulation by emf method, mmf method & ZPF Methods.  two reaction theory for salient pole machine. Determination of Xd  & Xq   from slip Test, synchronization, synchronizing with Infinite bus, parallel operation of two alternators, operation on infinite bus, load sharing, effect of change in excitation. Power  angle, equation of power in terms of power angle.

 Synchronous Motor : Principle of operation, V & Inverted V curves, Synchronous Motor as Synchronous  Condenser for pf Improvement, Method of starting, Torque & Torque Angle. 

2. Power Generation, Transmission & Distribution: Hydal, Thermal & Nuclear power plants, plant factors, terminologies connected with the above plants, Power plant Economics, major equipment in power station, power factor improvement, Substations.  MVA calculation, current limiting rectors, Typical transmission & distribution schemes, over head transmission lines. Line parameters:  calculation of resistance, inductance & capacitance.  Short medium & Long transmission Lines. HVDC Transmission concepts; Insulators: Types, potential distribution in suspension insulators, string efficiency, testing of insulators; Underground cables – types, material used, grading of cables, charging current, testing of cables; AC Distribution system: radial & ring main systems. Switch gear and Protection:  Fuses, Circuit breakers, switches, relays, protection schemes. 

3. Power Electronics: Power semiconductor devices -  power diodes, power transistors, power MOSFET, IGBT, their switching characteristics, merits & demerits, their typical applications; Thyristsor -  Two – transistor analogy, static & dynamic characteristics- turn on & turn off characteristics, gate characteristics.  Triggering schemes, snubber circuits, Over current & Over voltage protection; Commutation: Line & forced commutation. 

4. Power System Analysis & Computer Methods In Power Systems: Representation of power system components: Single line diagrams, per unit concept.  Symmetrical 3 phase faults: short circuit currents and selection of circuit breaker; Symmetrical components: Resolution of unbalanced voltages & currents into their symmetrical components. Power in terms of symmetrical components, Positive, negative & Zero sequence networks of power systems; Power systems Stability: Steady state and transient stability. Swing equation, equal-area criteria & its application; Load flow studies, Solution of lord flow studies by Gauss Sidal, N.R. method & fast decoupled method, economic operation of power system.

5. Classification of Electric drives heating & power rating of motors, Industrial drives, and electric traction.

MODEL QUESTIONS 
SECTION I of PART (B)

Each question carries One mark              

1. Building steel core out of stampings reduces eddy current loss because it
a)  Increases core resistivity
b)  Increases the effective length of eddy current paths, thereby increasing effective resistance to the flow of eddy currents
c)  Increases core permeability
d)  Reduces the effective length of eddy current path, thereby reducing the effective resistance to the flow of eddy currents
2. Which of the following tests must be carried out on a transformer to determine its leakage reactance
a) SC test only



b)  OC test only

c)   Both SC & OC tests


d)  test by an impedance bridge
3. In an electromechanical energy conversion device the developed torque depends upon stator field strength,

      a)  and torque angle




b) and rotor field strength

      c)  rotor field strength and torque angle


d) stator field strength only

4. In a DC machine which is operating in the saturated reason, the armature reaction effect is

      a) Magnetizing only



b) Demagnetizing only

      c) Cross magnetizing only


d) Cross magnetizing as well as demagnetizing

5.  A DC series motor should not be run at light / no load, because it will

     a) draw a dangerously large current

     b) stall

     c) run at a dangerously high speed

     d) draw a dangerously high current and run at dangerously high speed

SECTION II of PART (B)

Each question carries Two marks              
	1. If a 400 V, 50 Hz star connected 3 phase squirrel cage induction motor is operated from a 400 V,                  75 Hz supply, the torque that motor can now provide while drawing rated current from supply


a)  reduces



b) increases

c) remains the same


d) increases or decreases depending on rotor resistance

	2. A DC shunt motor is running at 1200 rpm, when excited with 220 V DC.  Neglecting the losses and saturation, the speed of the motor when connected to a 175 V DC supply is


a) 750 rpm

b)  900 rpm

c) 1050 rpm

d) 1200 rpm

	3. A 3 phase slip ring induction motor is wound for 4 poles on stator and 6 poles on rotor.  When                 3 phase balanced voltage at 50 Hz is applied to motor, it will run at


a) 1500 rpm

b) 1000 rpm

c) 750 rpm

d) zero speed

	4. The yearly load duration curve of a power plant is a straight line.  The maximum load is 750 MW and the minimum load is 600 MW.  The capacity of the plant is 900 MW.  What is the capacity factor and utilization factor


a)  0.56, 0.80

b) 0.83, 0.75

c) 0.78, 0.9

d) 0.75, 0.83

	5. In a DC chopper


i) The waveform of input voltage is continuous

ii) The waveform of output voltage is discontinuous

iii) Per unit ripple is maximum when duty cycle α is 0.5

iv) The output can be controlled by PWM, by varying the chopping period TON

Which combination of statements are true

a) i, ii and iii

b) i, iii and iv

c) iii, iv and i

d) i, ii and iv






























































































































PAGE  
1

