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Part- 1

1. (a)  In a.c. generators, voltage dip occurs in two stages.

(i) Sketch a voltage-time graph showing the pattern of voltage dip.

(ii) Referring to this graph, state with reasons the effect on the electrical system of a small power installation when a large load is suddenly switched on.

(b)  Explain EACH of the following categories of voltage control:

(i) Error operated;

(ii) Functional.


2. The purpose of a
short circuit forcing
module (short time) 





(a) high speed clearance of low impedance short circuits in the branch



(b) continuity of service on main bus under short circuit conditions in a branch


(c) isolation of short-circuits by selective tripping of branch circuit breakers


(d) all of the above
Briefly Justify Your Answer.


3. Autotransformer starters or compensators are sometimes
used with polyphase induction motors to _____________
.


(a) reduce the voltage applied to the motor during the starting period


(b) increase the voltage for "across-the-line starting"


(c) provide a backup means of voltage regulation for emergency starting


(d) allow the voltage to be either stepped up or down, depending on the application, to ensure full torque



Briefly Justify Your Answer


4. Which of the following statements represents the important factor that must be considered when replacing a faulty diode in the exciter rectifier assembly?
(a) Be certain that the replacement diode is the same polarity as the one removed.
(b) Never alter the diode alignment to cause a change in the neutral plane.
(c) Replacement of a diode also requires balancing of the rotor with a one-piece rotor lamination to be shrunk fit and keyed to the shaft.
(d) The replacement diode must be dipped in varnish prior to installation to protect against humidity.
Briefly Justify Your Answer


Part - 2

5.  Explain the advantages of high power factor. A coil of 10 ( resistance and 0.2 H inductance is connected in parallel with a variable condenser across a 200 V, 50 Hz supply. Determine the capacitance of the condenser so that the current drawn may be in phase with the supply voltage.


6. A rudder motor of a Ward-Leonard type steering gear is a compound-wound machine details of which are given below. From this information find: (a) Armature current (b) the torque developed by the motor. (c)  output power  of motor. Armature:  Volts = 90 volts.; resistance = 0.0288 ohms.; rev/min = 370. IR drop over armature may be taken as 8.5 V. Shunt field  separately excited from 110V supply, resistance 65 ohms, turns per pole 1000.  Series field – separately excited by prime mover line current of 325 A, turns per pole 11.  Torque Nm – (armature current (A) X flux (kWb) per pole X 10-4 X 6.8) – 15.

MMF per pole (AT)    3000
3500
4000
4500
5000
5500
6000

Flux perpole(kWb)      2500
2700
2860
2990
3100
3190
3275


7. A 500V installation consists of a synchronous motor taking 50 kW working in parallel with a load of  90 kW having a power factor of 0.6(lagging). If the power factor of the combined load is 0.8 (lagging), find the power factor and reactive kVA of the motor.



8. A shunt-wound generator has the following open-circuit characteristic. If the actual field-resistance value is half that of the critical field resistance, above which the machine will fail to excite, find the open-circuit voltage. The e.m.f., when the generator is operating at a load of  200A, falls to 135 V. Find the terminal voltage and the armature resistance.

Field current  (A)

0.5
1.0
2.0
3.0
4.0
5.0

Open circuit voltage(V)
55
90
133
160
179
193



9. Explain the  principles underlying  the necessity for the introduction of the term ‘power factor’ when considering a.c.machinery.

   An alternator is suppling a load of 560kW at a power factor of 0.7(lagging). If apparatus is installed that raises the power factor to 0.8(lagging), calculate the increase in power available for the same kVA loading.



10. A 230V motor, which normally develops 10kW at 1000 rev/min with an efficiency of 85 per cent, is to be used as a generator .The armature  resistance is 0.15 ohm and the shuntfield resistance is 220ohm.If it  is driven at 1080 rev/min and the field current is adjusted to 1.1A, by means of the shunt regulator , what output in kW could be expected as a generator ,if the armature copper loss was kept down to that when running as a motor(
