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DEK 3213

Briefly describe the load and Fault terms.
(4 marks)

Give the definition of one-line diagram and state the advantages of the
one-line diagram.

{7 marks})
Briefly describe (use diagram to assist your explanation),
(i) The Radial System
(i)  The Ring Main System
{14 marks)

A 3-phase transformer (0} KV A, 440 V has a reactance of 4 1. Determine
the per-unit reactance if the base value

(i) 15KVAand415V
(i)  5KVA and 600 V

{4 marks)

An interconnecied system with its rated value is shown as in Figure Q2(b).
Obtain the per-unit reactance and the base value for this system is chosen
w be 1] kV and 50 MVA at the generator (G;). Draw the equivalent

impedance diagram (per-unit).

Ratings:
G, —40MVA 3.8V, X =20%.
G, —50MVA 11KV X =35%
I, —40MVA 13 8/69kV . X =8%
T, —50MVA4 ,69/11kV X =95%
T, -30MVA 64 /34 5kV , X =7%

X = j8Q
Xz = j1002
A = joQ

(2) marks)



DEK 3213

A three-phase 50 Hz double circuit line is composed of ACSR Pelican
conductors arranged as shown in Figure Q3. Calculate;

(a)
(b

(a)

(b}

(a)

(b)

inductive reactance in {2/km per phase.
capacitive reactance in .km per phase to neutral.
(k = 8.85 x 107°F/m)

(25 marks)

Most of the faults that occur on power systems are unsymmetrical faults,
One of them is line to earth fault. Prove the equation below if fault occurs
at line *a’ by using equation of symmeitrical voltage and current.

E

la= 577
&+ 2,

{14 marks)

Calculate the three-phase fault current and the corresponding fault level in
MV A by using a base of 100 MV A if faul occurs at poim F in Figure
QHb).

(11 marks)

The protection schemes must have high sensitivity in s operation when a
fauit ccours under minimum fault conditions. Several consequences of
fault have been identified and they can be summarized as follows: When a
{ault occurs under minimum fault conditicns there are several
consequences of fault that have been identified. Explain three of the
consequences.

(9 marks)

In the system protection components there have their design criteria that
have been considered such as Reliability, Selectivity, Speed, Economy and
Simplicity. Explain all of the design critenia’s.

(10 marks)
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DEK 3213

By referring to the Figure Qt5(c). There are three major components which
are comynonly constituted in a power system protection scheme: circuit
breaker, transducers and relays. Explain operation of the system when the
fault occurs in the system.

{6 marks)

Omne circuit of a single-phase transmission line is composed of three solid
0.4 cm radius wires in side X The return circuit is composed of two solid
0.6 ¢m radius wires in side Y. The arrangement of conductors is shown as
Figure Q&(a). Calculate the induciance in H/m for;

(i)  sideX

(i) sideY
(ii}  The complete line

(15 marks)
A three-phase fault occurs at point F in the system of Figure Q6(b).
Calculate the fault MVA for the systern. The reactances are all in
percentage. Choose 30 MV A as a base value.

(L0 marks)
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