
Homework 7

EE 351

Due Nov 27, 11:59 pm. Submit at
https://canvas.uw.edu/courses/1319405/assignments/5090797.

Problem 1. Three-phase transformers.
A three phase transformer is connected in Y /∆ configuration. All of the windings have a
turns ratio N1/N2 = 10. If a line-to-line voltage of 600 V is applied on the primary (i.e.,
the Y connected side), compute the line-to-line voltage secondary side (i.e., the ∆ connected
side).

Problem 2. Three-phase transformer.
Three single-phase transformers, each is rated at 12 kVA, 500/350 V are connected as Y /∆
configuration. Compute the following:

a The power rating of the 3-phase transformer.

b The line-to-line rated voltages of the 3-phase transformer. Note that for each single
phase transformer the rated voltages are across the windings.

Problem 3. Three-phase transformer.
A three-phase transformer has a rating of 20 MVA, 120kV(Y )/13.8kV(∆). A three-phase
load that consumes a power of 14 MVA is connected to the secondary. Find the turns ratio
of the transformer and the line current on the primary side.

Problem 4. Three-phase transformer.
A three-phase transformer has a rating of 20 MVA, 120kV(∆)/13.8kV(Y ). A three-phase
load that consumes a power of 14 MVA is connected to the secondary. Find the turns ratio
of the transformer and the line current on the primary side.

Problem 5. Single-phase non-ideal transformer.
A single phase, 240/120 V transformer has the following parameters: R1 = 2Ω;R2 =
0.8Ω;X1 = 5Ω;X2 = 1Ω;Ro = 700Ω;Xo = 1.8kΩ A load of 6 − 3j Ω is connected across the
secondary. The voltage measured across the load side is 95 V. Do not make any approxima-
tions, use the circuit diagram in Fig. 1 and compute the following:

a The load voltage referred to the primary side (i.e., V ′2)

b The secondary winding current referred to the primary side (i.e., I ′2) and the primary
winding current
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Figure 1: Circuit for Problem 5.

c The source voltage.

d The load power and the efficiency of the transformer.

Problem 6. Single-phase non-ideal transformer with approximations.
We will take the same transformer from the last question and make the following approxi-
mations: the shunt elements can be moved to be directly after the source input as shown in
Fig. 2. Again compute the following:

Figure 2: Circuit for Problem 6.

a The load voltage referred to the primary side (i.e., V ′2)

b The secondary winding current referred to the primary side (i.e., I ′2) and the primary
winding current

c The source voltage.

d The load power and the efficiency of the transformer.

Problem 7. Single-phase non-ideal transformer with approximations.
We will take the same transformer from the last question and make the following approxima-
tions: both Ro and Xo are very large and completely ignored. Again compute the following:

a The load voltage referred to the primary side (i.e., V ′2)

b The secondary winding current referred to the primary side (i.e., I ′2) and the primary
winding current
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c The source voltage.

d The load power and the efficiency of the transformer.

Problem 8. Synchronous Generator.
A synchronous generator connected directly to an infinite bus is generating at its maximum
real power. The line-to-line voltage of the infinite bus is 600 V and the synchronous
reactance of the generator is 2 Ω. Compute the reactive power supplied by the generator.

Problem 9. Synchronous Generator.
A synchronous generator is connected to an infinite bus through a transmission line. The
synchronous reactance of the generator is 6 Ω and the inductive reactance of the transmission
line is 4 Ω. The infinite bus voltage is 138 kV. Suppose the generator is delivering 1 GW of
real power and no reactive power to the infinite bus. Compute the following:

a The terminal voltage of the generator

b The equivalent field voltage (i.e., Ef )

c The real power output at the generator terminals

d The reactive power output at the generator terminals

Problem 10. Maximum Power.
A synchronous generator is connected directly to an infinite bus. The voltage of the infinite
bus is 16 kV. The equivalent field voltage of the generator is 15 kV. The synchronous reac-
tance of the machine is 4 Ω. Compute the maximum power the generator can deliver to the
infinite bus. If we want to increase this power by 20%, find the new equivalent field voltage.

Problem 11. Maximum power.
A synchronous generator is connected to a 24 kV infinite bus through two parallel transmis-
sion lines. The synchronous reactance of the generator is 3 Ω, and the inductive reactance of
each transmission line is 2 Ω. The generator delivers 76.5 MW of active power and 13.5 MVA
of reactive power to the infinite bus. Suppose a lightning strike causes one of the transmis-
sion lines to open. Assume that the excitation of the generator are unchanged (magnitude
of Ef remains the same). Can the generator still deliver the same amount of power to the
infinite bus?

Problem 12. Synchronous Generator.
A synchronous generator is connected to an infinite bus through a transmission line. The
inductive reactance of the transmission line is 1Ω, and the synchronous reactance of the
machine is 1.5Ω. The line-to-line equivalent field voltage is 20 kV and the generator delivers
50 MW of real power to the infinite bus. The angle of the equivalent field voltage is 70◦.
Compute the following:

a) The voltage of the infinite bus.

b) Find the voltage at the terminal bus and the active power delivered to the terminal
bus.
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c) We want to increase the maximum power that can be transmitted to the infinite bus
to 100 MW by adding a transmission line. Is this possible? Hint: Transmission lines
are inductors.
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