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QUESTION 1
(a) (i)
[image: ][2 marks]
[4 marks]

(a) (ii)

[image: ][4 marks]


Therefore N2 =               200       		=   10 turns
		       4.44 x 60 x 0.075

and  N1 = 10  x  5500      =  275 turns
		   200

(b) (i)

For M1:[13 marks]

|S1|  =  5500 VA, P1 = 5500 x 0.78  = 4290 W,   Q1 = √(55002 - 42902) = 3441.79 VAr
For M2:
|S2|  =  15200 VA, P2 = 15200 x 0.85  = 12920 W,   Q2 = √(152002 - 129202) = 8007.1 VAr
Three single-phase loads consume P3 = 3 x 3500 = 10500 W

Total P = P1 + P2 + P3 = 4290 + 12920 + 10500 = 27710 W
Total Q = Q1 + Q2 = 3441.79 + 8007.1 = 11448.89 VAr
Total |S| = √(277102 + 11448.892) = 29982.01 VA

Hence,
|I| per line (secondary) = 29982.01	= 41.21 A
			   √3 x 420	

|I| per line (primary) =   29982.01	= 1.57 A
			 √3 x 11000	

(b) (ii)[2 marks]

Power factor =  P  =      27710       =   0.924 lagging
		 |S|        29982.01
QUESTION 2
(a) (i)
The di/dt rating of a thyristor indicates the maximum rate of rise of current, when triggered, that will not cause unequal current distribution resulting in hot spots in the device junctions and possible device failure. The dv/dt rating is the maximum rate of rise of anode-cathode voltage that will not trigger the device at the time off switching off.[4 marks]


(a) (ii) 
The di/dt to which the device is subjected can be limited by adding a series inductor which limits the rate of rise of current when the device switches on. The dv/dt can be controlled by using an RC series ‘snubber’ network connected across the device between anode and cathode which limits the rate of rise of the voltage across the device when it switches off. 
[4 marks]


[image: ](b) (i) 

[5 marks]




(b) (ii)

[3 marks]


Irms = 3.808A 

(b) (iii)


Imean = 		where Im = 

Imean = 


Imean =  = 


Imean =  = 3.074A[9 marks]


[image: ]QUESTION 3







[5 marks]






[3 marks]


[image: ]Q3


[8 marks]

QUESTION 3 (continued)
(iii)
[bookmark: _GoBack][image: ]
[5 marks]
[4 marks]


[image: ]QUESTION 4
(a)




[4 marks]



[image: ]
[3 marks]

(b)
[image: ]
[2 marks]


[image: ]


[1 mark]
[5marks]
[5 marks]
[5 marks]

QUESTION 5
(a)
[image: ][4 marks]
[4 marks]

[image: ](b) (i)

[1 mark]
[1 mark]
[3 marks]
[2 marks]

[image: ]Q5 (b)(i) continued


[1 mark]


[image: ]







[5 marks]


(ii)
[image: ][4 marks]
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Series impedance, Z = R + joL = 25 + j62'8 = 67:6/68:3°Q

Shunt admittance, ¥ = joC = 0-44 X 10~3/+90°8

Receiving-end voltage, Pay = 76:2 X 103/0°V (reference complexor)
and

Receiving-end current, Ip = 273/—36-9°A
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Mid-section voltage = Vex = Vay + IrZ/]2
= (762 X 1090°) + (273/=369° x 33:8/68:3)
= (841 +j48) X 10° = 841 x 1093°V

Sending-end current = Is = Receiving-end current + current in mid-section
= (219 — j164) + (841 x 103[3° x 0-44 x 10-3/(90°)

=252/—30-3°A

Sending-end voltage
= Vsn = Vox + IsZ]2

=(84°1 + j4'8) x 10° +( 252/30-3° x 33-8/68-3°)
=913 x 109[65°V

Sending-end power factor = cos (65 — (—30-3))° = 08 lagging
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The effect on the torque-speed characteristic of changing rotor circuit resistance, Ry, is shown
above, where Ry > Ry > Ragy > Reqy » and , is the synchronous speed,

Rotor circuit resistance may be altered in the wound rotor motor by means of the starter. The
motor is started with all the starter resistance in the circuit, giving a maximum rotor circuit
resistance (Ry) and a maximum starting torque. As the motor speed increases, the starter
resistance is reduced: at step 1, the rotor circuit resistance is Ryy; at step 2 it is Ryp); and
finally at step 3, Ry. On the Ry, characteristic the starter resistance is zero (slip-rings short-
circuited) and the motor is running normally.
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The two types are hysteresis loss and eddy current loss.

Hysteresis loss is minimized by the choice of the core material. The loss is proportional to the area
contained within the B-H (hysicresis) loop. The narrower the loop, the lower the loss.

Eddy currents are set up in the core due to the changing magnetic flux. They are minimized by
laminating the core. The laminations are insulated from each other.
(4 marks)




