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Questions # 1 (10 marks) SHOW YOUR CALCULATIONS
A single-phase 10 kVA,

TS00250 V) wanstonmer has the fullowing approximate equivalent circuit
paramcters:

Loy = 0.02 + j0.08 pu. K. = 50 pu, X =20 pu,

Detenmine the transformer voltage regulation using the pes-unit equivalent circuit assuming a rated voltage
. e |

is applied to the transformer primary while a load of Z; = 1 = 15 €2 is connecied to the secondary.
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Questions 2 (15 mark) SHOW YOUR CALCULATIONS AS

A 25 kV/600 V, 60 Hz, 300 kVA 3-phase transformer is connected as shown in Fig. Q2. The typical per

Uunit parameters of the primary and secondary windings and the magnetizing branch as provided by the
manufacturer are

Ri=0.01 X,=0.02 R=001 X, =0.02

The magnetizing branch real P. and reactive O, power losses are 1% resistive and 1% reactive,
respectively. - o

a. Obtain the actual parameters (R;, X, R2, X3, R. and X;;) in Ohms of the three-phase two winding
transformer.

b. Draw its per-phase approximate equivalent circuit referred to the primary showing the actual values of
the parameters.

¢. Determine the vector group of the 3-ph transformer connection using the clock method. Illustrate your
solution using schematic diagram.
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uestion #3 (10 marks SHOW YOUR CALCULATIONS
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Power Unit

SHOW YOUR CALCULATIONS %

er with a 2640-V output and a 2400-V input. Draw the connection diagram and determine:

primary current /; and secondary current /;; when connected as an autotransformer.
the advantage factor, 4 1.

the apparent-power rating S; when connected as an autotransformer.
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Power Unit

SHOW YOUR CALCULATIONS

'ﬂn’ee 10 kVA, 13301230 V, 60 Hz single-phase transformers are connected to form “a-three-phase
2300/230 V' Yd1 transformer bank. The equivalent impedance of each transformer referred to the LV side
15 Zegrv = 0.12 40.25 Q and the magnetizing branch is neglected. The transformer bank supplies a 230 V,
27>kVA three-phase load at PF of 0.9 lagging. The transformer connected to a three-phase source through
a feeder line with an impedance of Z,= 0.5 +;2 Q per phase as shown in Fig. Q5.
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Question #5 (15 marks)

Draw the per phase equivalent circuit with all values referred to the HV side and determine

a. the magnitudes of the HV- and LV- winding currents (I and /) when the transformer bank supplies
the above load at 230 V,

b. the magnitude of the line-to-line voltage at the HV side of the transformer, Fvi..
c. the magnitude of the line-to-line source voltage at the three-phase source, Vszz,
d. the apparent power supplied by the source, S, and power factor, PFource.
Virvie Vi
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