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ELEC 4602, Electrical Power Engineering, Test #2, Fall 2015

Time: One Hour

Test #1 contains 3 questions

Authorized Memoranda: Calculator, Course Pack 2015, Course Text — Chapman

#1 <8 Marks>

A three-phase transformer bank is formed by interconnecting three single-phase transformers. The
high-voltage terminals are connected to a three-phase 69 kV feeder, and the low-voltage terminals are
connected to a three-phase load rated at 1000 kVA and 4.16 kV. Specify the voltage and current ratings,
high-voltage and low-voltage windings, for each transformer for the following connections:

(a) wye-wye, (b) wye-delta, (c) delta-wye, (d) delta-delta./

Connection Voltage Current Voltage Current
High-voltage | High-voltage | Low-voltage | Low-voltage
Winding Winding Winding Winding
(jwyewye | Lo 4 | L34 2. 4| 135 PA
(b) wye-delta Yoro | B34 SN | SoyA
(actawve | 6F e | . R | Dps | 1344
(d) delta-delta 5 fv <. ; 5 YA W | Koy 4.
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#2 <12 Marks>

The low-voltage terminals of a 10 MVA, 66 kV — 7.2 kV single phase transformer are short-
circuited and a voltage of 2640 volts is applied to the high voltage terminals with results as
follows.

Voltage = Vsc = 2640 volts

Power = Py = 9850 watts

Current = Iy =72 amps
(a) Calculate the total series resistance and the total series reactance referred to the high-
voltage side.

(b) Calculate %IR and %!X for the transformer.

(c) if the core loss at rated voltage is 40 kW, calculate the full-load efficiency of the transformer
if the power factor of the load is 0.85 lag.
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3. <10 Marks>

TRANSFORMER TRANSFORMER
GENERATOR p)
O3 € am 3
THREE-PHASE

FAULT
Following are the data for the system shown above.

GENERATOR: 50 MVA, 13.8 kV, %IX = 15%
TRANSFORMER T1: 25 MVA, 13.2 - 161 kV, %IX = 10%
Z line: (10 + j10) ohms

TRANSFORMER T2: 15 MVA, 161 — 13.8 kV, %IX = 10%

Using the per unit method with basis of 100,000 kVA and 13.8 kV, the generator voltage,
calculate the symmetrical short circuit current and the short circuit kVA at the low voltage

terminals of Transformer T2.
(/I{fwsi et = (1/’4
gf’%“ I X

2,

Ve =

A//Dasvvw /(‘/4'4%’“
9’/—‘;’7{‘9&,‘4704 :2 - O/ ) /d" T ‘O ?
feg‘ /BF 5o, ore = (7/ 2O,
JlAvs 2oy 5a, T, y
e / o0 /d?) o0 . C///)
2, - ° 2oy o Foe
7

CLam /oc.'?'ff*r Aot = /{_—BE';'(/’Z[ > /683 w2 @ .

2. ‘.
N DR TV - o=
KA 1544 s o2 00
& Z = ,/_?_’_Zfi (a.o?s/ﬂy‘d.o??”)f‘f@

p(/o‘/‘- 2332‘



ToAdps Ao2?27%54 Ta

%' = /(f'g f/
v,
£ < Va4 //@ P
G < 00 Ve foi e
™ /5?3) % e e 2
ToTH. SO sy PR ONCT O A7
;’;yf/c_./.?vvz: 04-/“ o.20
7 o.zj‘ o. 3¢<&
Cras . 035" *0/'0.03("‘
7 e L, ocC (P
Terx o.03w L2 =P [ Bl A

/%'M ey /3P ,(/(f‘j = /S 2 G ket

a4
’4;,451 Ay Rover [(Cns | sem ove # s>
Yl Y A
&
LT L Bess = Loox 3 o3 Al
z/a” /3// eI
2
LA, = KePprse . oz orw . 27 F It
2/0 / 3.1 —————

O P72 § ya.




