KING FAHD UNIVERSITY OF PETROLEUM & MINERALS

ELECTRICAL ENGINEERING DEPARTMENT

EE 360: ELECTRIC ENERGY ENGINEERING
HW # 1: Three-Phase Circuits

Problem # 1:
A balanced three phase, 866-V, 60-Hz, Y-connected source feeds a balanced A-connected load
via a 100-km long three wire transmission line. The impedance of each wire of the transmission
lineis 1 +j 2 Q. The per phase impedance of the load is 177 — j 246 Q. Determine the line and
phase currents of the source and the load, the power absorbed by the load, and the power
dissipated by transmission line.

Z\(: %"D = qu“‘ng 5

Vo . 866 500l

j; fjl+54—J?2 . o -jBo =100 225
Iéb_ 590 = f_?_g‘f:{o/—)

50—".")8; . 5018
e ’LLL 5 /8307 ) 5373507

V, = Vi I :
; o el
L’[emi { _ %74\93 L{&é?
> yafoy ¥ 7T = 4hsy,

P 3 Lt

- f 2 75 W
Loo ,—'IIZ i 5(6)# [ =
/‘) 2 ¥ L B




Problem # 2:
A three phase 50-hp, 440-V, 60-Hz, induction motors operates on full-load with an efficiency of

89% and a power factor of 0.85 lagging. Calculate the total k\VA rating of the capacitor bank
required to raise the power factor to 0.95 lagging. What will be the capacitance per phase if the

capacitor bank is A-connected.
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Problem # 3:
A balanced 3-phase, 173-V, 60-Hz source supplies two balanced 3-phase loads as follows. Load

1 is a A-connected load with a phase impedance of (18+j24) Q, and load 2 is a Y-connected with

a phase impedance of 10/53.13° Q

(@) Find the power factor of the entire load.

(b) Find the total line current supplied.

(c) Find the total real, reactive, and apparent powers.

(d) If two wattmeters are connected to measure the total power supplied. Find the reading on
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Problem # 4:
A 480-V distribution system supplies two parallel loads as follows. Load 1 is a A-connected load

with a phase impedance of 10£30° Q, and load 2 is a Y-connected load with a phase impedance
of 5/-36.87° Q.

(@) Find the overall power factor.

(b) Find the total line current.
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