Electrical Machine


Sheet # 3
(More problems on transformer)
1- Consider a 20 kVA, 2200/220 V, 50 Hz transformer. The O.C./S.C. test results

are as follows :

O.C. test : 220 V, 4.2 A, 148 W (1.v. side)

S.C. test : 86 V, 10.5 A, 360 W (h.v. side) 

Determine the regulation at 0.8 p.f. lagging and at full load. What is the p.f. on short-circuit?
2- A short-circuit test when performed on the h.v. side of a 10 kVA, 2000/400 V single phase transformer, gave the following data ; 60 V, 4 A, 100 W. If the 1.v. side is delivering full load current at 0.8 p.f. lag and at 400 V, find the voltage applied to h.v. side.
3-   A-100 kVA transformer has 400 turns on the primary and 80 turns on the secondary. The primary and secondary resistances are 0.3  Ω and 0.01 Ω respectively and the corresponding leakage reactances are 1.1 and 0.035  Ω respectively. The supply voltage is 2200 V.

Calculate (i)equivalent impedance referred to primary and (ii)the voltage regulation and the secondary terminal voltage for full load having a power factor of 0.8 leading.
4- The corrected instrument readings obtained from open and short-circuit tests on 10-kVA, 450/120-V, 50-Hz transformer are :

O.C. test : V1= 120 V; I1= 4.2 A; W1= 80 W; V1, W1and I1 were read on the low-voltage side.

S.C. test : V1= 9.65 V; I1= 22.2 A ; W1= 120 W − with low-voltage winding short-circuited.
Compute :

(i) the equivalent circuit (approximate) constants,

(ii) efficiency and voltage regulation for an 80% lagging p.f. load,

(iii) the efficiency at half full-load and 80% lagging p.f. load
5-  Is Cu loss affected by the connected load ?

