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1. Analyze the following AC power system with three loads connected to a 450V,,s bus.

3kW

pF = 0.707| Load 1
leading

Ilrms

I s 1 rms 5k VA
bus | 450V s 2 pf = 0.8 | Load 2
Bus lagging

ISrms
2kW
aivar | Load 3

(a) Find the real and reactive powers for each of the 3 loads.

Q1=

Sy =

P, =

Q2 =

Sy =

Py =

Qs =

S =
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(b) Find the total real and reactive powers supplied by the bus to the loads

Pbus =

Qbus =

(¢) Find the bus apparent power.

Sbus =

(d) Find the RMS value of the bus current.

Ibus =
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2. A 3HP induction motor is powered from a 220V, bus. While delivering rated power, it operates at
80% efficiency and 0.85 power factor (lagging).

(a) Find the real mechanical power out in Watts.

Pmech =
(b) Find the real electrical power into the motor.
P =
(¢) Find the apparent power of the motor
Smotor =
(d) Find the reactive power of the motor.
Qmotor =

(e) Find the current drawn by the motor from the 220V, bus

Imotor =
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(f) We wish to reduce this current to 13A by attaching a second item to the 220V ,,5 bus that has only
a negative reactive power. Determine the amount of that reactive power.

Qdevice =




