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1. The series-impedance matrix of a perfectly balanced line with one 8t ound wire is

a [J3.5 [j2.5 1325 |j1
Zapeg™ b 2.5 i35 |j2.5 jl
: ¢ {j2.5 [j25 |j3.5 |jl
w |l jl jl j2

(2) Find Zyo, Z; for this line. (10%)
(b) If1,=10£0°, Iy=11/-90° and 1,=82150° ; find the zero-, positive- and negatlve- sequence voltage line

drops. (10%)

2. Draw the zero-sequence equiValenf circuit for the following transformer connections. (10%)
P-Side Q-Side Zero-Sequence Equivalent Circuit
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C0n51der the followmg system for problem 3. (20%)
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P.U. Reactance Data (all resistaﬁce= 0.0)

Find the Z-Bus impedance matrix for the positive and zero-sequence networks (negative same as positive.)
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Positive Sequence | Negative Sequence | Zero Sequence Neutral-to-Grd.
Gen. 1 [j0.1 1j0.1 70.04 j0.02
Gen.2 [j0.1 10.1 j0.04 10.02
Transf. | jO.1 j0.1 J0.10 10.05
Line J0.2 j0.2 10.50 -
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4, A single-phase transformer is rated 100kVA 7. 971<V 240V. The open ClIClll'[ and short-circuit tests were
conducted with the followmg results: - o o . :

Voc=240V, Igc=12A, POC—I2OOW
V=500V, Tge=12.5A; PSC—ISOOW - :
(a) Find the core-loss resistance and the' magnetrzmg reactance of the r ansformer Wlth the values referred
to the high-voltage side. (10%) ,
(b)Find the impedance of the windings of the tr ansformel referred to the high-voltage srde (10%)

(c) Determine the efficiency of the tr ansf01me1 when oper atlng at rated voltage and delivering rated load
~at power faotm of 0.83 lagging. (5%)

5.A three-phase 4- pole synchronous gener ator is 1ated 13. 8kV, 2500kW and has a synchronous reactance of
75Q) per phase, with negligible armature winding res1stance The machine is delrverrng rated power at
rated voltage and a power factor of 0.9 lagging. -

(a) Find the generated voltage (magnltude and angle). (5%)
(b)Find the reactive power delivered. (5%) ‘

(c) Find the maximum power that can be obtamed for the glven termlnal Voltage and generated voltage
from part (a) (5%) ' :

6. A three-phase 6-pole 60Hz induction mot01 operates at 3% Shlp (10%)
- (@) Find the stator field rotation speed (1n r.p.m.).
(b) Find the rotor speed (in r.p.m.). :
(c) Find the rotor field rotation speed W1th 1espect to stator w1nd1ng (in r.p.m. )
(d)Find the ﬁequency of the lotor curr ent (in Hz)
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