
Department of Electrical & Electronics, MIT Manipal 

ELE 2103: Electrical Machinery - 1 

ASSIGNMENT 1 (dated: August 20, 2016)  

QUIZ:  August 27, 2016 or later 

Transformers: Equivalent Circuit, Efficiency, Regulation 

1. A 16 kVA, 400 / 3200 V, 50 Hz, 1 transformer has the equivalent circuit as shown in figure 

below. With the primary voltage held fixed at 400 V, the HV side is loaded to its rated current 

at 0.8 pf lag, determine (a) terminal voltage on the HV side (b) LV side input current (c) LV 

side power factor (d) efficiency  

(Ans: (a) 3046.56 V (b) 40.62 A (c) 0.7976 lag (d) 93.21 %) 

 

 

 

 

 

2. A 4 kVA, 200/400 V, 50 Hz, single-phase transformer gave the following test figures: 

No load (OC) (LV side)  : 200 V, 0.7 A, 75 W 

Short circuit (SC) (HV side) : 15 V, 10 A, 80 W 

During the day it is loaded as follows: 

(a) 8 hours  1 kVA  @ pf 0.7lag 

(b) 5 hours  2 kW  @ pf 0.8lag 

(c) 6 hours  3 kW @ pf 0.9lag 

(d) 7 hours  4 kVA @ pf 0.9lag 

Find its All-day efficiency. 

3. Measured value of iron losses in a transformer core with 25 Hz excitation is 406.25 W and 

with 40 Hz excitation is 800 W. Find the hysteresis and eddy current losses of the 

transformer with 50 Hz excitation. Assume the flux density of the core is maintained at rated 

value in all the cases.         (Ans: 500W, 625W) 

4. A 500kVA transformer has an efficiency of 95% at full load and also at 60% of full load, 

both at upf. Find core loss and full load copper loss of the transformer. Also determine the 

efficiency at half load.         (Ans: 9.87kW, 16.45kW, 94.7%) 
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5. The efficiency of a 1000kVA, 110/220V, 50Hz, single phase transformer is 98.5% at half 

full-load at 0.8   pf leading and 98.8% at full-load upf. Determine a) iron loss b) full-load 

copper loss and c) maximum efficiency at upf.           (Ans: 4071W, 8079W, 98.9%) 

6. Equivalent circuit shown refers to 4 kVA, 200/400 V,    50 Hz, single phase transformer. For a 

secondary current of 8 A  at 0.9 pf lagging; Find (a) primary current (b) secondary terminal 

voltage  (c) efficiency 

 

7. A 50 kVA, 6350/240 V, 50 Hz, single-phase transformer gave the following test figures: 

No load (OC)(LV side)  : 240 V, 10 A, 500 W 

Short circuit (SC)(HV side)  : 100 V,   6 A, 360 W 

a) Obtain the equivalent circuit parameters of the transformer referred to low voltage side.  

b) If the transformer is connected to upf load, find the maximum efficiency and the 

corresponding load.  

c) Find the power factor of the load for which the transformer operates with zero regulation. 

8. In a 20 kVA, 2000/200 V transformer the iron and copper losses are 350 W and 400 W 

respectively.  Calculate the efficiency on Unity Power Factor & 0.8 lagging Power Factor at 

(a) full load and (b) half load. Also determine the maximum efficiency & load for maximum 

efficiency. 

9. Derive the equalent circult of a single phase transformer. Describe the significance of the 

components. 

10. Sketch the phasor diagram of a transformer connected to load with power factor (a) upf      

(b) lagging (c) leading. Assume transformer ratio 1. 

 

 
 

 


