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A
Q1 a/)/ Explaigin your own W(;r:is/any,hvoofthe following:
) 4-Transformer, Sin 5-Phase Inductior. Motor, Induction Generator, parallel
B Operation of Transformers. 4
b) A ﬁ:pole, S‘Q:Hz, 3-@ induction motor deveiops 4 maximum torque ofdﬁ‘OLS’Tj,m at 1375 [41
rpm. The resistance of the star-connected rotr is 0.15 Q/phase. Calculate the value of
“the resistance that must be inserted in series With each rotor phase to produce a starting

torque equal to 3/4" of the maximum tOrque.
131

- 7 a) Show thata transformer achieves maximum tfficiency when copper losses are equal to CO-2
iron losses. : C(2)

t and CO-2 16}

-phase transformer undergoes open-circui
c@)

’A 5.6 kVA, 50 Hz, 250/400 V single
e At :

short-circuit tests with the following test data: o<

Open-circuit test: Voltage = 250 V, Current = 5 A, Power = {0 W — on LV side

Short-circuit tg8te oltage = 20 V, Current = 20 A, Power = \S(;%N({HV shorted, )
uit parameters W. 1. 10 LV sidex(i) efficiency ane

Calculat equivalent circe
terminal Woltage on the HV, side when it suppliesllf4"‘a of full load with a 0.8 pOWer

factor lagging, the supply voltage being 250V.
\Jé,/a) Prove that maximum starting torque is achieved when rotor resistance is equal to TOLOr co-2 [3]
7 | = c@)

reactance. =

\M 3-phase induction motor having a 6-pole, stgr-connected stator winding runs o\r’, Cco-2 16}
s0-Hz supply. The rotor resistance and standstill reactance are 0.12 ohm and 0.85 ohm Cc#4)

per plhaseii The ratio of stator to rofgr turns is 1.8. Full load slip is 4%. Calculate the
developed torque at full load, maximum torqi€ and speed at maximum torque.
.
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AnNsSwer anv wo) from the following 3

A 230-V, 3-9, 4-pole, 50-Hz, Y-connec'd induction motor is rated 3.8 kW. The CO-3 [7]
equivalent circuit parameters are: R, = 0-0, X, =08 Q; R)=045Q, X; =12 Q, C(5)
X =30 Q. The stator core loss is 60 W an: rotational loss is 140 W. For a slip of 0.04,

compute; (3¥input current, ﬁ()’ﬁ'—g&p po;
torque, Tm output power, P, 1) eficiency, 1.

echanical power, B, (iv) gross

Q4. b) A 120V, 60-Hz, 3-phase, Y-Connected, 6-9le induction motor has an equivalent T- CO-3 7
circuit consisting of stator impedance of .07 + j 03) Q and an equivalent rotor C(5)
impedance at standstill of (0.08 + j 0.3) 2. Magnetizing branch has X,, = 6.33 Q,

R, =45.45 Q. Determine (a) rotor current,/; (b) stator current, I; (c) primary p.f. (d)
gross power output, F, (e) gross torque, T, f) input power, P, and (g) gross efficiency
by using approximate equivalent circuit. Assume a slip of 2%,

A 10-kVA distribution transformer has a full-load efficiency at unity p.f. of 98%, the CO-3 [7]
copper and iron losses then being equal. Calculate its all-day efficiency if it is loaded C(5)
throughout the 24 hours as follows: (Sne-fourth\load for 10 hours; Quarter load for 3

hours; Half load for 6 hours; and Full foad for 5 hours. Assume load p.f. of umty.
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