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Question 1: Solve the following questions (23 marks) 

a) 	 The equivalent circuit impedances of a 20 kVA, 2200 V I 220 V, 50 Hz 
transformer to be determined. The open circuit test and short circuit test were 
performed and the following data were found. Calculate the impedances of 
approximate equivalent circuit referred to primary. 
(Calculate Rc ,XM ,Reqp' X eqp ) 

Open circuit Short circuit 
results results 
Voc =2200V Vsc =50V 

loe =O.2A lsc = SA 

Poe =40W Psc =170W 
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b) 60 KVA, 13800 V I 478 V (line to line) A - Y distribution transformers has 
equivalent impedance referred to the primary side Z eqp =100 + j600 O. Find 

the primary phase voltage at the source V'IP and voltage regulation VR assuming 

the transformer supplies rated load at 0.8 pf lagging. 
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c) 	 300 VA, 200 V I 20 V transformer to be connected to form a step up 
autotransformer. Calculate the voltage at the high voltage side of the 
transformer VH , maximum current at the high voltage side 1 H , the current in 

low voltage side 1 L and the output volt-ampere SOUl. 

(Calculate VH ,IH ,1L' SOUl) 

IH 

IL 

VH 

VL NC 
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Question 2: Solve the following questions (27 marks) 

a) A 460 V (line to line) 50 Hz Y connected two pole synchronous generator. The 
generator has a synchronous reactance of 0.15 Q and armature resistance of 0.02 
Q. At full load the machine supplies 800 A at pf=O.85 lagging. Calculate the internal 
voltage EA' the power converted from mechanical to electrical Pconv' the output 

power from generator Pout and sketch the phasor diagram. 
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b) A 400 V 50 KV A 0.8 pf /::,. connected 60 Hz synchronous motor has synchronous 
reactance 3 n and negligible armature resistance. The friction and windage losses 
are 1.5 KW and core losses= 2 KW. Initially the shaft supplies 20 hp andpf of the 
machine is 0.8 leading. Calculate the armature current lA' induced voltage EA and 

sketch the phasor diagram. (Calculate IA' EA) 
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c) A 40 hp, 200V, 1000 rev/min DC shunt motor has armature resistance 
RA =0.3 n. The field winding has a total resistance RF + Radj of 50 n which 

produces no load speed at 1000 rev/min. Calculate the speed of the motor 
expressed in rev/min nm , the motor input power Pin and the motor induced 

torque Tlnd when the input current I L is 100 A. 

(Calculate: nm , Pin' 1;nd ) 
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Question 3: Solve the following questions (14 marks) 

A separately excited dc generator, 172 KW, 430V, 400 A and 1800 rpm. The DC 

generator equivalent circuit and its magnetization curve are shown in the following 

figures. The machine has the following characteristics: 

R,A =0.1 n, VF = 430 V, RF =20 n, RQtU =Oto300 n. 
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If Radj = 63 n and the prime mover speed=1200 rev/min, 

a) Calculate the no load generator voltage. 

b) What is the terminal voltage VT when 2 n load connected? 

(Calculate VT ) 

c) Calculate the induced voltage EA to restore VT at no load value. 

(Calculate EA') 
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d) How much the field current and the field adjustable resistance needed to restore 

VT at no load value? . 


(Calculate IF' RF) 
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Question 4: Solve the following questions (14 marks) 

a) Explain briefly the principle of operation of the synchronous generator. 

~: 
I 
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b) Indicate, for a given phase voltage and load current, will a more internal voltage 
EA is needed for leading power factor load or lagging power factor load? 

c) What is the effect of increasing mechanical load torque on the synchronous 
motor? 
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Question 5: Answer the following questions (22 marks) 

a) Explain briefly the principle of operation of the DC motor. 
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b) How is possible to control the DC motor speed? Mention about two methods 
used. Indicate which method is used to control DC motor speed above base speed 
and which method used to control DC motor speed below base speed. 

c) Draw the equivalent circuit of the cumulatively compounded motor. Mention the 
main advantages of the cumulatively compounded motor and the main disadvantage 
of the differentially compounded DC motor. 
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d) What is the effect of increasing the electrical load on the DC generator terminal 
voltage? 

e) How it is possible to increase the DC generator terminal voltage? 

t) How the terminal voltage in shunt DC generator will build up: 
a) By the voltage source connected to the field winding 
b) By the residual flux in the generator 

g) When the number of series winding turns NSE of the cumulatively compounded 
DC generator is very large, the DC generator is 

a) Flat compounded. 
b) Under compounded. 
c) Over compounded. 

h) The under compounded DC generator will have 
a) No load voltage> full load voltage. 
b) No load voltage < full load voltage. 
c) No load voltage = full load voltage. 

i) The differentially compounded DC generator will have 
a) Small drop in terminal voltage as load increased on the generator. 
b) Large drop in terminal voltage as load· increased on the generator. 
c) No change in terminal voltage as load increased on the generator 
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