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ECE370 POWER & ENERGY SYSTEMS
Homework Set 2

A single-phase source has a terminal voltage V =720/-40° V. It supplies a current
of I=30/-10° A to an electrical load.

Is the load lagging or leading?

Find the complex power supplied by the source.

Determine the real power and state whether the source is delivering or absorbing.
Determine the reactive power and state whether the source is delivering to the load
or absorbing from the load.

Determine the impedance of the load and state whether it is inductive or capacitive.

A three-phase distribution feeder whose impedance is 2 + j8 Q supplies a load of
1000 kW/ph at 0.95 lag, 10kV (phase), 60 Hz.
Determine the supply voltage and current and show that the phasor diagram is:

V= 10.49/4 kV

\ V =100kV 3

1=1053-182

Re-draw the phasor diagram (not necessarily to scale, but use a st}éight-edge) if the
pfis 0.95 lead and the current magnitude stays constant at the value in part (a). Be
sure to mark the values of the parameters that are indicated above.

A 3¢, 800 kVA, 2.4 kV, 60 Hz generator operates at rated terminal voltage and
supplies rated current at a 0.8 leading power factor to a balanced 3¢ load.

a) Determine the real, reactive, and apparent power.

b) Determine the impedance per phase of the load if it is wye-connected.

C) Determine the impedance per phase of the load if it is delta-connected.

A 3¢ load consists of a 150 hp motor operating at a power factor of 0.85 lagging
with 93%4% efficiency. Itis fed from a 440 V, 60 Hz supply. In parallel with this load
is a 3¢ capacitor bank that draws 50 kVAR. Find:

(a) Current in the load, the current in the capacitor bank, and total line current.
(b) Resultant power factor.

(1 hp =746 W)

A three-phase motor load draws 30.4 kVAR with a pf of 0.65 lag, 230 V, 60 Hz. A
capacitor bank is placed across the terminals to make the combined power factor
0.95 lagging.

(a) Determine the required kVAR rating of the capacitor bank.

(b) Determine the line current before and after the capacitors are added.

Complete the Concept Quiz at the end of Chapter 2 in the course notes. Assume
the systems are balanced and have positive sequence.






