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Figure 5.1 Phasor diagram for system shown in Figure 4.7; V; > V.
Resistance of line zero, inductive reactance X ohms. I and I,in-phase

and quadrature components of the current I. Phasor diagram for system in Figure 4.7. V,> V.
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Figure 5.10 (a) Coordination of two tap-changing transformers in a
radial transmission link.
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Figure 5.10 (b) and (¢) Equivalent circuits for dealing with off-
nominal tap ratio. (b) single transformer {(c¢) two transformers.
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Figure 5.12 Effect of tap changing on line current and voltage drop.
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Figure 5.13 (a) Schematic diagram with combined tap changing and
synchronous compensation. (b) Equivalent network.
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Example 5.4 A three-winding grid transformer has windings rated as follows:
132 kV (line), 75 MV A, star connected; 33 kV (line), 60 MV A, star connec-
ted; 11 kV (line), 45 MV A, delta connected, A synchronous compensator is
available for connexion to the 11-kV winding.

The equivalent circuit of the transformer may be expressed in the form of
three windings, star connected, with an equivalent 132 kV primary reactance
of 0.12 p.u., negligible secondary reactance, and an 11 kV tertiary reactance of
0.08 p.u., both values expressed on a 75 MV A base.

In operation, the transformer must deal with the following extremes of
loading:

(a) Load of 60 MW, 30 MV Ar with primary and secondary voltages gov-
erned by the limits 120 kV and 34 kV; synchronous compensator dis-
connected.

(b) No load. Primary and secondary voltage limits 143 kV and 30kV;
synchronous compensator in operation and absorbing 20 MV Ar.

Calculate the range of tap changing required. Ignore all losses.
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Figure 5.15 (a) Two power systems connected via a tap-change
transformer. (b) Eguivalent circuit with impedance transferred te
receiver side.
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Example 5.5 In the system shown by the line diagram in Figure 5.17 each
transformer T, and Ty have tap ranges of £10 per cent in 14 steps of 1.43 per

Ik\/ i“ 33432k g v :3’> 33ky
A A 8 .
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A j\ /\//X Eg -
g
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l——ﬂm‘m W@W?‘“
=0.0875 p.u. }

{bl

Figure 5.17 (a} Line diagram of system for Example 5.5. (b)
Equivalent network with voltage boost E, acting.

cent. Initially Vs = V3 and hence no power or var transfer takes place through
the line. It is required to calculate the magnitude of the circulating current
resulting from an in-phase boost of 8.75 per cent on Ta, with the busbar
voltages maintained constant by automatic voltage regulators on generators A
and B. The plant data are as follows expressed on a 20 MV A base, resistance
ignored. Generators A and B: 20 MV A, X = 0.2 p.u. Transformers T 5 and Tg:
20MVA, 132/33, X =0.1p.u.; 132kV line, 8km, X =3.85 (1 =0.061 p.u.
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