EE 4222 - Problem Set 2
Due: February 04, 2005 Name No.

1. Van = 150£0, Vyy = 120£-120, and Vey = 125/90. Find:

A. Vinoy Vanos Venor Yant Veno Yono Vawz, Vanz, and Vey,.
B. Viror Veco, Veao, Vass Vecr, Vear, Vaszs Vacsz, and Veg,.

2. Find V3, V¢, and V¢, for problem 1 by:

A. Combining the sequence voltages of problem 1, part B
B. Combining the a-b-c voltages (i.e., Vag = Vay - Vin)

3. A three-phase, wye connected, induction motor is supplied by a three-wire source. The line-to-line voltage magnitudes
(as measured with a voltmeter) are found to be:

Vap =240 V. Vge =210V. Vgo=225V.

Percent unbalance in the supply is defined as the ratio of the magnitude of the negative sequence to the magnitude of
the positive sequence, expressed in percent. What is the percent unbalance in the source supplying the motor?

4. In the circuit on the right, V¢ = 100£0, Vg = 50£-120, A « T4 —>
and Veg = 100£90. Zy = 12.0/30  and Zy = 2.0290 Q. o
What are the phase currents I, Iy, and 1.7 B L

Z8 —

C o +
5. In the circuit on the right, the capital letters indicate the
input side and the small letters correspond to the output
side. The a-b-c values for the input and the 0-1-2 values for =4 _5 ' _'.7:*3 -
the output are: Ac |
IE—? —-:IL‘
In Vay = 100, Vay = 10290, Ve = 1L0L+90, g s — 2
In = 1.0£60, Iy = 1.0£4-60, Ic =0 _ C';-&—J | =
Out V= 0.4£0, V, = 0.8£0, V,, = 0.1/180, 4o - o
Lo = 0640, 1,, = 0.5£0, I,, = 0.5£0 :
What is the complex power absorbed by the circuit?
2 o AVW_WV \ ‘i‘
6. In the circuit on the right, find [Zy,] and V,, V,, and V., Zm \
Given: -——-g.h_—__:__./vv\,_jrvv‘f‘ / 5
X, =8and X, = 2; i N [
V’, = 1000, V’, = 100£-120 and V, = 80/90; b ] . " =
+ L3 PR b
Lo = 1.0£90, 1, = 2.0£-30, and I, = 6.0£30. 2 -f—o——-—w\,— —}- Uy
Vf ; ..‘1_“-:lb+l=l,|;, j )




A 500 MVA, 138 kV -A : 69 kV - grounded Y connected transformer is supplying current to an unbalanced load
connected to the Y side of the transformer from a source connected to the A side of the transformer as shown below.
The per unit line currents on the transformer’s base to the load are:

I, = 1.25£0, Iy = 1.25£-120° and I; = 0.00

A. What are the per unit line currents flowing in the lines to the source?
B. What are the magnitudes of these currents in amperes?
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If the load side line-to-neutral p.u. voltages in problem 7 are:
Vi = 1.31696/-4.715, Vg = 1.31696/-115.285, and Vex = .125/-60
and the transformer has a series pre unit reactance of X = .10,

What are the actual phasor values of the line-to-line voltages on the high voltage side?
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