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Q1:  Figure-1 shows an industrial complex which has one set of 3-phase load (LOAD1),
which is 6MW at 0.7 power factor lagging, and another set of 3-phase load (LOAD2),
which is SMW load 0f0.8 power factor lagging.

The supply is 3-phase, 60 Hz, 3.3kV line-to-line.

(1) Assuming both the loads are connected in Y, calculate the power factor, and the
line current due to the combined load. [8]

(i) If 3-phase Y-connected bank of capacitors are switched in parallel to the loads
to improve the combined power factor to unity, calculate the value of the

capacitor per phase, and the new line current. [12]
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Write the Yyys matrix of the network shown in Figure-2a.
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Figure-2a




Q2: Part-B
Figure-2b shows three 1-phase transformers each of which has primary 11kV and
secondary 3.3kV. The DOT terminals shown as 0 are shown in the diagram.

(1) Connect the primary in A and secondary in Y, and draw the phasor diagrams of the

phase and line voltages of the primary and secondary voltages for positive phase
sequence. In the phasor diagram, take the primary side phase voltage, Va2 as
reference. [6]
(i1) If the load in the secondary of the three-phase transformer is 25kW at 0.8 power

factor lagging, calculate the primary and secondary line currents, assuming zero losses

inside the transformer. [4]
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Figure-3 shows a single line diagram of a power system. The generator, G is supplying

Q3:
two motor loads M1 and M2 over a transmission system.
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Figure-3
(a) Calculate the line current, I, in amperes at Bus-2, and [10]
[10]

(b) calculate the Bus-2 voltage in kV.
In your calculation, use Spase = 50 MVA and 11kV as the Base voltage in the primary side of

Transformer, T1.
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Q4:  Figure-4 shows a cross-section of a 3-phase 110kV,60Hz transmission line, which is
fully transposed.
Each phase has a bundle conductor of two. Each of these conductors is solid copper of
radious, r =2cm. The separation between the conductors in the bundle is d =20cm.
And the separation between the phase conductors is D = Im.
(a) Calculate the capacitance per phase per meter of the line. [10]

(b) If the line is 50km long, calculate the line charging current. [10]
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Useful formulas and constants
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