ECE 420 Homework#3

1. Consider the balanced three-phase system shown in Figure 1. Van = 132.7920°kV,
Ven = 132.792£-120° KV, Ven = 132.792+120°kV. Transmission line impedance of each
phase is Ziine = j3.0 Q. The load is Y connected and the load impedance of each phase is
Zioad = 80+j60 Q.
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(@) (1 points) Determine voltage Vag and currents la, la’ Iz Ic:

(b) (1 points) Determine voltages Va'n, Ve'n, Vc'n, and Vas:

() (1 points) Determine the complex power consumed by phase A load (Sicada), phase B load
(Si0adB), and phase C load (Sioadc). Determine the total complex power consumed by the
three phases of load (Say).

2. For the system as shown in Figure 1, Van = 132.79250°kV, Ven = 132.792£-70°kV,
Ven = 132.792-190°kV. Transmission line impedance of each phase is Ziine = j3.0 Q. The
load is Y connected and the load impedance of each phase is Zjoad = 80+j60 Q.
(@) (2 points) Determine Vag, Va'n, VaB', L4’ SicadA, Sioad, Sicadc, and Sz

(b) (1 points) Compare the results of Vag, Va'n, Vas', L4, Sioada, Sioads, Sioadc, and Ssy to the
values obtained in problem 1, what values have changed? What values stay the same?
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3. Consider the balanced three-phase system shown in Figure 1. Vanpu = 1.020°pu,
Venpu = 1.02-120°pu, Venpu = 1.02+120°pu. Transmission line impedance of each phase is
Ziine,pu = (j3.0 Q)/Zpase . The load is Y connected and the load impedance of each phase is
Zioad,pu = (80+j60 Q)/Zpase
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(a) (L points) Use Virp = 230 KV, Vine = 230/v/3 KV = 132.79 KV, Sasb = 100 MVA, Sy =

2
Seb _ Sapb _ Vinp) _ (Vup/N3) _ Vip o

- y Lbase — - -
Viny  V3Vup (V&ﬂ) M) S3¢,b
LN,b

3333 MVA, Ibase =

V3V p

determine lpase , Zvase, Ziine,pu, aNd Zioad,pu. (NOte that Inase Should have unit A, Zpase should
have unit Q. Zjine and Zjoad Should have no unit because the Q on the numerator and
denominator are canceled out.)

(b) (2 points) Determine V' n,pu, 4pu, @Nd Sicadapu

(c) (1 points) Multiply line-to-neutral voltage V. v pu by Viny, multiply Ly, bY lbase, and
multiply Sioadapu DY Sg,b, to Obtain their actual values. Compare the results with problem
1.
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