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1. (20%) Two transformer banks are connected to a common bus as shown in
Fig. 1, please draw two phasor diagrams, one for the relations among the
voltages Ve, Ver, Vi Van, Van, Ven (10%), the other for Vi, Vep, Ve, V,

Vs Vo (10%).
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Fig. 1 For Problem 1.



2. (20%) About the series or parallel connection method of Current Transformer
(CT), please explain:

(1). (10%) Can the saturation phenomenon of CT be improved by series or
parallel connection? Why?

(2). (10%) Can the trip sensitivity of a relay be increased by CT series or
parallel connection? Why?

3. (20%) A short circuit test on a 200 kVA, 7000 V=250 V transformer provides
the following results: Primary voltage = 200 V at 20 primary amperes.
Answer the questions below: (Round off your answers to the thousandth
digit)

(1). (6%) Determine the per-unit impedance of the transformer.

(2). (7%) Calculate the ohmic impedance of the transformer on the secondary
side.

(3). (7%) Calculate the ohmic impedance of the transformer on the primary
side.

4. (20%) Three 5 MVA single-phase transformers, each rated 10 kV-2 kV, have
a leakage impedance of 8%. They are connected into Wye—Delta (Y-A) where
Y is at the high voltage side and A is at the low voltage side. This transformer
bank supplies three identical 5 Q resistive loads connected into A. Use the
three-phase base of 15 MVA and voltage base to answer the questions below:
(Round off your answers to the hundredth digit)

(1). (6%) Calculate the per-unit load resistance.

(2). (7%) Determine the total per-unit impedance Z viewed from the high
voltage side.

(3). (7%) Determine the total ohmic impedance Z viewed from the high
voltage side.



5. (20%) As shown in Fig. 5(a), a simple power system has been installed three
over-current protective relays A, B, and C. When a fault occurs at the point
“F” indicated in Fig. 5(a), the three over-current relays are asked to trip
properly. Consequently, according to the current—time settings of the curves 1,
2, and 3 depicted in Fig. 5(b), please find the correct curve number
corresponding to the three over-current relays, respectively (e.g. the curve
number x belongs to the relay A, etc.).
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Fig. 5 For Problem 5.



