ECE471

Homework Set 3

From chapter 6 of the course text, turn in problems 4 and 5.

6.4. Refer to Figure 6.2(a). The transformer is 1000

kVA, its impedance is 5.75%, the primary feeder
impedance is 0.75%, and the secondary voltage is
480Y /277 V. Calculate the short-circuit current
on the secondary of the transformer under three-
phase bolted fault conditions.

Zs = 0.0075 + 0.0575 = 0.0650 p.u.
1.0
Isc = “0.0850 15.38 p.u.
1000 X 1000 _
[ (of transformer) = . 732 X 480 -
Igc = 1203 X 15.38 = 18,500 A syam.
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6. 5. Repeat Problem 4, except the transformer is 1500
kVA, its impedance is 5.0%, and the primary

feeder impedance is 0.5%.

2s = 0.005% + 0.050 = 0,055 p.u.
R Y+ B
Ige = 0.055 18.18 p.u.
_ 1500 X 1000 _
Is (of transformer) = 1. 732 X 480 -

I =

1804 X 18.18 = 32,800 A symm.

1804 A



From chapter 16 of the course text, turn in problems 2 and 3.

{&.2. Power is supplied over a primary feeder to a
13,800-208Y/120 V, 500 kVA unit substation.
The impedance of the transformer is 5.0%. The
utility system short-circuit capability is 150,000
kVA. Assume 50% of the load is motors. Calcu-
late the available short-circuit current at the
main secondary bus of the substation.

500 X 1000
[ (of transformer) = T 532 X 208 = |388 A
= 500 =
Zy = 150,000 0.0033 p.u.

Zutr = 0.080 + 0.0033 = 0.0533 p.u.

1.0 _
2 ———————y = 8.7 e = .76 X 1388 26,038 A
Iy 0.0533 i i

Motor load is 50%; ZXIw = 4 X (0.5 X 1388) = 2776 A

I, = 26,038 + 2776 = 28,800 A synm.
{,,3, Repeat Problem 2, except the secondary voltage
is 480Y/277 V and motor load is 100%.
500 X 1000
Is (of transformer) = —T 357w 4g0 = 01 A

From problem 2; Zyyis 0.0533 p.u. and Iy = 18.76 p.u.
Iy = 18.76 X 601 = 11,275 A
Motor load is 100%; ZIw = 4 X 601 = 2404 A

Isc = 11,275 + 2404 &= 13,700 A synm.

Point out the mnuch lower level of available fault
current for the 480 volt system as compared to that in
Problem 2 for the 208 volt system. This is another very
important cons ideration in selecting the highest
possible secondary voltage for distributing the power
within a building.



The next problems refer to the following diagram, in which the four load groups on the
right-hand side take respectively: 34 kVA @ 0.84 lag, 20 kVA @ 0.97 lag, 60 kVA (motor!
@ 0.78 lag, and 38 kVA @ 0.89 lag.
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1.
What is the current and power factor at the 13.2 kV supply?

ClloA the LD&JLS“«%X
Li: 234/29° = 28 56-51&45 KA
| 2¢  Z2al. - lq_ng_thﬂ. kVA
13: (o /887 = 4690 +)37.55 WA
L4 3€/A° = 33.82+17.23 LVA
128.5€+) 7R.1€ kvh = 150, 5/31.3
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2.
What is the pu loading on the main 200 kVA transformer?

“The baac M/)@MS 4 2200 LA M%L‘Zw{
wu 150.8 LVA

' _ \5,95
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3.
If the three-phase fault level at the 13.2 kV bus is 26.4 kA, what will be the fault level at the

480 V bus?
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200 x|\ - &.754
Oh 132 side T = ric}s;xm&

Foull lvel @ u;EMa 264"‘“3 - 20!%m

' Xew=Z01g = O. 0002 pu
T = —6li0s = 160pu on 480V side

Toe = 25210 240.6h - Tes= 23984
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