EE379K, EE394, Power Quality and Harmonics, Test #1, November 8, 2001. One sheet of notes

permitted.

Problem 1. For the voltage waveform shown, compute
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* THDV (recall that

Vims = Varms V1+ THDV ?)
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Problem 2.
V = 1.04pu

Customer

Qﬁ Zsys Ztrans

Zfeeder

. Zsys, 12 = 0.005 + j0.05pu (100MVA, 138KV base)
*  Xtrans,12 = 6% on 138kV, 15MVA base. X/R = 10.
Line-to-lineturnsratio = 138/13.2.
Delta 138kV, Grounded-Wye 13.2kV

*  Zfeeder,12 = 0.50 +j1.00 ohms.
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A. Positive/negative sequence impedances (i.e., subscript “12”) at 60Hz are shown. Using a
base of 10MVA, 13.2kV on the feeder, convert all values to per unit and draw the positive-
sequence network diagram applicable for 60Hz. Show load P and Q as per unit MW and MV Ar.

B. Convert the above network to the positive/negative sequence network applicable for
harmonic k > 1. Use aresistive model for the load. Convert the shunt capacitor to per unit
impedance. Include harmonic “k” in your impedance formulas as needed to allow for frequency

variation.

C. Ignoreall resistances (including load) in this step. If the customer connects a conventional
current source six-pulse ASD, with the standard 1/k waveform, compute the largest ASD (in kW)
that can operate so that neither V5 nor V7 at the customer bus exceeds 3.0%. Assume that the

ASD dpf is0.85, and that the fundamental load voltage is approximately 1.0pu.
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I+ I o=003(5) then T, = S I = 01575,
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Thus, Z,= 0,028, 151 =008 pu, P=15|-
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