FBC
EECE 370

Problems from Similar/Previous Exams

The following data were obtained from tests carried out on a 10- kVA, 2300/230- V, 50- Hz transformer:

	
	Voltage [V]
	Current [A]
	Power [W]

	Open- circuit test
	230 
	0.45
	70

	Short- circuit test
	120
	4.5
	240


a. Determine the cantilever equivalent circuit parameters referred to the low- voltage side.

b. The device is supplying a load at 220 V and 0.85 lagging power factor. Determine the percentage of full load at which the transformer efficiency is maximum and calculate the efficiency at that load.

c. Draw the phasor diagram of a T- shape equivalent circuit of a step- up transformer operating at lagging power factor.

P.S. Part  ‘c’ is independent of the other parts.

The given simple relay has a coil of 500 turns and a mean core length of 360mm. When the air gap length on each side is 1.5mm, a flux density of 0.8T is required to actuate the relay. The core is made of cast steel whose B-H curve is shown.

a. Find the current required to establish the given field.

b. If the air gap is zero, find the current needed to establish the same field. Compare to the result of “a” and interpret the results.

c. Which of the materials given in the B-H curve would lead to minimum copper loss in the device? Why

A single- loop dc machine, with its terminals connected to a battery, has a radius of 40 cm, and a conductor length of 71cm. The loop is rotating inside a magnetic field of flux density of 0.2T, at a speed of 80 rad/s. At this speed no current is flowing between the loop and the battery. What is the voltage rating of the battery?

An 8- kVA, 120/480- V transformer has a full load efficiency of 98% at unity power factor. It is reconnected as autotransformer to supply 480- V load from a 600- V supply. For the new connection, calculate:

a. The kVA rating.

b. The power factor when operating at full load with an efficiency of 99.5%.

A 500- V, 4- pole series dc motor has a simplex lap winding with 95 slots and 8 conductors in each slot. At full load, the motor draws 90A and has an estimated flux per pole of around 0.02Wb. The armature and field resistances are 0.23Ω and 0.13Ω, respectively. Magnetic and mechanical losses are 1600W. Determine:

a. The motor speed in rpm.

b. The shaft torque and motor efficiency at full load.

A 10- kVA, 230- V, Y- connected synchronous generator has a per phase synchronous reactance and armature resistance of 1.2Ω and 0.5Ω, respectively. Determine the power factor such that the voltage regulation at full load is zero.

An 8- pole dc generator has a simplex wave winding which has 144 coils, each having 10 turns. The resistance of each turn is 0.011Ω, and the flux per pole is 0.08Wb. The machine is driven at a speed of 200 rpm. 

c. Find the induced voltage.

d. What is the armature resistance (Ra) of this machine?

e. If a resistor of 1 k is connected to the generator, and neglecting the armature resistance, find the resulting torque.

A 10-kVA, 2400/240-V, single-phase transformer has the following resistances and leakage reactances. 

Rp = 3Ω,

Xlp = 15Ω, 
Rs = 0.03Ω,
Xls = 0.15Ω.

Find the primary voltage required to produce 240V at the secondary terminals at full load, when the load power factor is:

a. 0.8 power factor lagging.

b. 0.8 power factor, leading. 

--------------------------------------------------------------------------------------------------------

1- For the given magnetic circuit, the core permeability is μiron= 104 the air-gap is 2 mm and the length of the iron core is 3 m. The cross section of the core is A=30 cm*10 cm. The winding labeled ‘primary’ has 150 turns. A sinusoidal voltage of 60 Hz is applied to it. 

a. What should be the rms value of this applied voltage if the flux density in the iron (rms) is 1.0756 T. (1824V)

b. What is the current in the coil? (13.12A)
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 ------------------------------------------------------------------------------------------------

The HV side of  a 3- phase transformer is connected to a 12- kVA line, and the LV side to a 3- phase distribution transformer rated at 1200kVA, and 2300V.

a. Set the table of operating conditions for all possible connections.

b. Draw the wiring configuration for a Y-Y connection.

A 16.67- kVA, 7200/120-V, 60-Hz, two-winding transformer has the following circuit model impedances with the 7200-V winding as primary:

Rc=311 kΩ, Xm=58 kΩ, R1=18.7 Ω, X1=77.8 Ω, R2=0.00519 Ω, X2=0.0216 Ω. 

The voltage applied to the primary terminals is adjusted so that the secondary terminal voltage is 120V when the load on the secondary is 16.67kVA at unity power factor. Find: 

a. The primary current and the required primary terminal voltage. (2.34A, 7303V)

b. The core and copper losses and the transformer’s efficiency under these conditions.(97.8%)
c. Draw the corresponding phasor diagram.

A 4- pole simplex lap- wound dc machine has a cylindrical rotating armature of 15- cm radius, and 25- cm effective length. The armature winding consists of 33 coils, each having 10 turns. The average flux density under each pole is 0.5T. Calculate:

a. The induced voltage when running at 1000 rpm.(319V)

b. The current in each conductor and the torque when the armature current is 100A.(25A)

c. The power developed.

-----------------------------------------------------------------------------------------------------------------

 A 25- kVA, 220- V, 60- Hz, 2- pole, Y- connected synchronous generator delivers rated power at 0.8 lagging power factor. It has a per- phase synchronous reactance and armature resistance of 0.6Ω and 0.1Ω, respectively. The field winding current is 9.3 A at 115V dc. Friction and windage loss is 460 W, and core loss is 610 W.

a. Draw the per- phase equivalent circuit of the generator.

b. Find the rotor speed.(3600 rpm)

c. Find the per- phase induced emf at full load.(158V)

d. Estimate the voltage regulation at full load.

e. Find the efficiency at full load.(85.3%)

------------------------------------------------------------------------------------------------------------

Figure x shows the configuration of an infinitely permeable magnetic core. The circuit parameters are as follows:


N1 = N2 = 300turns

I1 = 5A,
I2 = 8A,



Lg1 = 1cm,
lg2 = 1.5cm,
A1 = 3cm2,
A2 = 2cm2.


a. If coil 1 carries a current I1 and coil 2 caries no current, calculate the flux 
densities inside the air gaps and the flux linkages of the 2 windings. (0.19T, 
0.12T)

b. Repeat 'a' if current in coil 1 is zero, and current in coil 2 is I2.


c. In which case is the circuit heavily saturated? Why?
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Fig x: Magnetic circuit with 2 coils

A single loop dc machine is connected to a 200- V battery and is rotating inside a magnetic field of 0.3T. The loop has a side length of 0.8m, and a radius of 0.5m. At what speed, in rpm, should the loop be driven so that the current between the loop and the battery is zero? 

----------------------------------------------------------------------------------------------

4. A 25- kVA, 220- V, 60- Hz, 2- pole Y-connected synchronous generator delivers the rated power at 0.8 lagging power factor. The generator has an armature resistance of 0.1 Ω/phase and a synchronous reactance of 0.6 Ω/phase. The field winding is connected to a 115- V dc source and a field current of 9.3A is passed. The friction and windage loss is 460W, and the core loss is 610W. 

a. Draw the per- phase equivalent circuit of the generator.

b. Find the rotor speed.

c. Find the voltage regulation.

d. Calculate the corresponding efficiency.

---------------------------------------------------------------------------------------------

A 13.8- kV, 3- phase synchronous generator has a negligible armature resistance and an 8-Ω/phase synchronous reactance. The induced voltage is 20% higher than the terminal voltage. The machine delivers 12MW to an electric distribution system. Find the corresponding load (power) angle.
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