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2-7. A three-phase transformer bank is to irandle 500 kVA and have a 34.5/13.8-kV
voltage ratic. Find the muug of each individual transformer in the bank (high voltage,
low voltage, turns ratio, and apparf:i'lt power) if the transformer bank is connected {a)
Y- Y ‘b\ Y- .’."'., {i’.‘} ki Y {u_r ﬂ—u, u:; open- u,

A Y-A-connected bank of three identical 200-kV A 7967 /480-V transformers is sup-
plied with power directly from a large constant-voitage bus. in the short-circuit test,
the recorded values on the high-voltage side for one of these iransformers are

Voc =560V  Igc=251A Py = 3400 W

b
o
;

{a) If this bank delivers a rated locad at 0.9 PF lagging and rated voltage, what is the
llne-tf‘l-ll“ﬂ ‘J’Q!t?_,“e on fhP pﬂma.’ ; Of thu trau‘uul TNer Ua Il\“
(b} What is the voltage regulation under these conditions?

2.9, A 100,000-kVA 230/115-kV A-A three-phase power transformer has a per-unit re-
sistance of 0.02 pu and a per-unit reactance of 0.055 pu. The excitation branch
elements are R, = 120 pu and X, = 18 pu.

(a) If this transformer supplies a load of 80 MV A at 0.85 PF lagging, draw the phasor
diagram of one phase of the transformer.

(b) What is the voltage regulation of the transformer bank under these conditions?

(c) Sketch the equivalent circuit referred to the low-voltage side of one phase of this
transformer. Calculate all the transformer i 1mpeaances referred to the iow-voltage
side.
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o¢ 3. Ratings and short-circuit data for a group of single-phase transformers are:

Short-circuit data

T ransformer Rating Voltage - |——— -
.| Voliage - Current Power
4 100 kva | 2,300 :230 v 119v | 45.0amp | 1,000 w

B - 100 2,300:230 154 40.0 : 1,300

C 200 2,300 : 230 106 80 .0 1,580

D 300 - 2,300 : 230 - 132 _ 125.0 3,100

{a) Which two of these transformers would operate most successfully in parallel?

{b) If the load to be supplied at 230 v were 400 kva at unity power factor and all
the above transformers were available to be used in a parallel bank to supply
the load, which transformers would you recommend using? Why? What addi-
tional data would be needed to determine the choice completely?

X 5. A 1,000-kva 60 ~ 66,000 : 11,000-v transformer has an equivalent impedance
of 1.0 + 74.9 ohms, referred to the low-voltage side, and a no-load loss of 5,500 w
at rated terminal voltage.
{a) When this transformer is opera.ted at rated frequency and rated secondary
voltage at what kva output is the efficiency a maximum?
{b) What is the value of the maximum efficiency?
{c) If the transformer delivers its rated kva at rated voltage to a load of variable
power factor, for what load power factor is the voltage regulation zero?
%€ 6. The transformer for which data are given in Prob. S operates at rated secondary
voltage on a load cycle represented by the following typical values:

Hours Per cent kva load Power factor
1 125 : 0.80
.2 : 100 0.84
1 50 0.90
L1 ' 12 o 0.98
15 L ] —

(a) What is the energy efficiency of the transformer?
(b) What would be the energy efficiency if the equivalent resistance were 150%
of the value given in Prob. 5?



