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1. (a) Analogy between electrical and thermal conduction fields: 

 

 

 

 

(b) i. Insulation resistance 

 

 

 

 ii. Dielectric strength 

 

 

 

iii. Dielectric constant 

The property of insulating materials that causes the difference in the value of 

capacitance, with the physical dimensions remaining the same, is called the dielectric 

constant or permittivity ε and ε =C/Co, where C is capacitance in the presence of 

the dielectric and Co is the capacitance in air or vacuum or absence of dielectric. 



iv. Dielectric dissipation factor 

 

 

 

 

 

 

 

 

(C) i. In order that q might not disturb the electric field of Q. 

    ii.  

 

 

 

2. (a) The mean length is that length which makes it possible to calculate the 

reluctance or magnetomotive force of a magnetic circuit. 



(b) The solution is as shown below: 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. Solution 

(i)      Turns ratio a=500/250=2 

OC test: 

The HV side is kept open 

(I0)lv = 1.5A 

i.e.,       

i.e.,       

Instruments readings when they are placed on HV side: 

V1 = 500, I0 = 0.75 A and W0 = 80 W 

     

     IW = I0 cosθ 0 = 0.75 × 0.214 = 0.1605 A 

and     

     

referred to HV side. 

SC test: 

Instruments placed on HV side. 

VSC = 22 V, ISC = 10 A, PSC = 90 W 

     

and     

The equivalent circuit is shown in Figure Q3. 

Figure Q3 



(ii) Full-load secondary current of the transformer 

 

 Approximate voltage drop of the transformer referred to secondary: 

V=I2(R02cosθ +X02sinθ ) 

Now     

Here cosθ  = 0.8 (lagging) 

  sinθ  = 0.6 

V = 24×(0.225×0.8+0.5×0.6) = 11.52 V 

Regulation of the transformer= =0.046 p.u=4.6% 

From OC test: iron loss of the transformer = 80 W 

From SC test: copper loss of the transformer = 90 W when primary current is 10 A, 

that is, secondary current is 20 A. 

       Full-load copper loss of the transformer=  

 Total losses of the transformer at full load = 80 + 129.6 = 209.6 W 

 Output of the transformer at full load and 0.8 p.f. lagging = V2I2 cos θ 2 

Secondary terminal voltage (V2) = 250 – Approximate voltage drop = 250 – 11.52 = 

238.48 V 

 Output power = 238.48×24×0.8 = 4,578.816 W 

 Efficiency of the transformer 

 

 


