
Homework 2

EE 454 Power System Analysis

Due Oct 14th at 11:59pm. Submit to
https://canvas.uw.edu/courses/1396999/assignments/5784724

Problem 1. An ideal transformer with N1 = 1500 and N2 = 500 is connected with an
impedance Z2 across the secondary winding (winding 2). If V1 = 1000∠0◦ V and I1 = 5∠−30◦

A. Determine V2, I2, Z2 and Z ′2 (the value of Z2 referred to the primary side).

Problem 2. A single-phase 100 kVA, 2400 V/240 V, 60 Hz transformer is used a step-down
transformer. The load, connected to the secondary, draws 60 kW of active power and 30
kVAr of reactive power at 230 V. Assuming the transformer is ideal. Calculate primary
voltage and the load impedance referred to the primary.

Problem 3. A single-phase practical transformer is rated at 13 MVA and 66 kV/11.5 kV.
Neglect the shunt elements.

a) Find the rated current.

b) When the secondary is shorted, rated current flows when the voltage applied to the
primary is 5.5 kV. The power input is 100 kW. Determine Req and Xeq (referred to the
primary).

Problem 4. A single-phase 50 kVA, 2400 V/240 V transformer has a series impedance of
1+j2Ω (referred to the primary). The transformer delivers rated power at unity power factor
to a load at the rated secondary voltage. Determine the real and reactive power delivered
to the primary side of the transformer.

Problem 5. Consider a single-phase system shown in Fig. 1. The transformers are rated
as
X-Y 15 MVA, 13.8 kV/138 kV, seriese reactance 0.1 p.u.
Y-Z 15 MVA, 138 kV/69 kV, series reactance 0.08 p.u.
The load is 500Ω. Choose the base power to be 15 MVA and ignore all shunt elements and
transformer resistances. Draw the per unit circuit diagram.

Problem 6. For the single-phase system in Fig. 2, draw the circuit diagram in per unit by
choosing 100 kVA as the base power.

Problem 7. What is the Carrington event and what does it have to do with transformers?
This problem is not graded and you don’t need to write an answer, but it is an interesting
topic to read about.
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Figure 1: Figure for problem 5.

Figure 2: Figure for problem 6.
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