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PRACTICAL EXERCISE #19
“IDEAL TRANSFORMERS”
EE331

Fall 2012
Name: _____________________
Section: _________
Date:__________
Practice Problem 1:  You have the following distribution system that includes a real source and its impedance, two ideal transformers (turns ratios given), a resistive cable in between, and a resistive load as shown.
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Given that 
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a. Determine the value of 
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 that will achieve an efficiency of 94%.
HINTS: Reflect all quantities to the source side of the circuit.  The power consumed by the reflected LOAD resistance is 
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.  The power consumed by the other resistances (Rsource and Rcable) is 
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b. What in the maximum efficiency possible by varying 
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?  (No, it is not 100%.)
c. For 
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 found in part (a), find 
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Instructor Verification:_________________

Practice Problem 2:  Given that the load now has a reactive part of 
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, that the source frequency is 60Hz, and that 
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  is equal to the value found in part 1a:
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a. If you wish to power factor correct with a capacitor connected at terminals A-A’ to achieve a power factor of 0.95 lagging for the load, determine the required capacitance.
HINT: Assume an arbitrary voltage at A-A’ and work the power factor correction problem as you normally would.  (The value of capacitance necessary for the power factor correction actually does not depend on the voltage, so you can pick any number you like.)
b. Repeat the problem with the desired power factor correction moved to points     B-B’ (correct the pf of the reflected load and cable to 0.95 lagging).
HINT:  Reflect the impedances as we did in Problem 1, then attack the power factor correction problem as we did in part 2a.
c. If more capacitance costs more money and the cost of the pf correction capacitor bank is the only economic consideration, at which point in the system is it more economical to perform the pf correction?
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