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1(a) Draw the phasor diagrams of single phase transformer for lagging. leading and unity [07] (C303-1] 1.3
power factor loads.
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(b)  What is an ideal transformer? Mention its features. [03] C3031 L2
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2(a) Find the all day efficiency of a single phase transformer having maximum efficiency of ~ [10] |C3033 1.3
98% at 15KV A at UPF load and loaded as follows.

12 hours—2kW at 0.5 pfloading
6 hours—2kW at 0.8 pflagging
6 hours—No load.

Solution: For maximum efficiency
Output = 15x 1.0=15kw

Output _ 15 _ L
0.98 15.306 kw

Total losses = Input — output = 15.306 — 15 =0.306 kw

- Input =

Full load coppér loss, P, = Iron loss = Tot,alzlossés = 0‘3;06 =0.153 kw

<" | - Since for maximum efficiency, P; =P, '
_ All-day output = (2 x 12) + (12 x 6) =96 kwh ‘
Iron loss for 24-hours = 0.153 x 24 = 3767 2 kwh

2/0.5
15

2 ¢ . 2 - . - "
) x 0.153 x 12 + (12{;)'8) % 0.153 x 6 =1.04856 kwh

Copper loss for 24-hour ='-(

- Output : L 96 i d .
" = Gutput+ total losses 100 = Se3 3672+ 104856 « 100=95:31% Ans.

All-day efficiency,

J(a) A4-KVA, 200400V single phase transformeris supplying the full load currentat 0.8  [10] |C3034 L3
p.flagging, the OC/SC testresults are:
OC test: 200V, 0.8A, TOW
SCtest: 20V, 10A, 60W (HV side)
Calculate its efficiency.

Solutibn: Transformer output, P.=4x0.8=3.2 kwor 3,200 W

4x1,000 _
~—Jo =104

Full-load copper loss, P, = P, =60 W since short-circuit current I_ 5-12 =10A
Ironloss, P, = 70 W

Full-load secondary cuxffent, I, =

~ R _ 3,200 1o
Full-load efficiency, n = __—P+Pi+Pc x 100 3500+ 70560 x 100 = 96.1 % Ans.

4(a) State the advantages of using a bank

of three single-phase transformers over single [05] |©3033 L4
three-phase transformer.
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(b) List out the conditions for satisfactoryparallel operation of (i) single phase transformers  [05] |C3034 1.2

(ii) Three phase transformers.
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5(a) A threephase step down transformeris connected to 6.6kv mains and takes 10A. [10] |©3034] 1.3
caleulate the secondary line voltage, line current and output for the following
connections:

@) A/A (G)AY
The turns ratio is 12. Neglect losses.




Solution : Primary line voltage, V;, = 6.6 kv =6,600 V
Primary line current,I;, = 10 A '

a . N
Turn-ratio = ‘N'L =12
: 2

() A-A Connections _ o .
Primary phase voltage, Vp, =V, =6,600V - winding 1s delta-connected

N,
2 6,600 _ 550 V Ans.

>
Secondary line voltage, V;, = Vp, = Vp, X N, =~ 12
. I 10
Primary phase current, I, = jg' = 7; =5.773 A
T Secondary line current, IL2 V3 Ipa =43 XIp, =3 %x5.773x 12 =120 A Ans.
A/Y Connections . \ -
Primary phase voltage, Vpi = V[, =6,600V |

| 6, 600

“Secondary liln'e iroltage‘, Vi, = J§ Vpy = [3 % VPl =J3 X —_= 952 6 V Ans.

| - I, 10
Primary phase current, I, = 7":'3"= 7; A

% : N, 10 .
Secondary line current, I; , = Ip, =1Ip, X ﬁ;‘ = 75 X 12=69.28 A Ans.
6(a) Two 100V, 1-®@ furnaces supply loads of 600 kW and 900 kW respectively at a power [10] |C3033) L3
factor of 0.707 lagging and are supplied from 6600V ,3-phase supply througha Scott
connected transformer. Calculate the line currents in the 3-phase side. Also draw the

phasor diagrams.

660
SOLUTION. a= 100 =66
For main transformer
. PZm = V2m IZm CcOS ¢2m
P 900 x 10° _
=12730 A
R A oon ~100x0.707

For teaser transformer .
Py  600x10°
= = 8486 A
%= V,cos ¢y 100x0.707




2 L, 2 8486

=37, =% ¢ -M85A G
Ilm=1—2’—"%%39f 1929 A ~
I,=1,=1485A v o
g=Ic= \Jlfm+(1§ 11,\2 9
=\[(192.9)?+( 1—4%—-5-\2 =206.7 A =
7(a) Two single phase transformers, rated at 250KV A each are operated in parallelonboth ~ [10] |€3035] L3

sides. Impedances of transformers with respect to secondary are (1+j6)Q and (1.2+i4.8)Q
respectively. Find the load shared by each transformer, when the load is 500kVA at 0.8
ptlagging.
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