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Step-by-step solution

Refer to Figure 14.5 in the text book.

Consider the matrix equations consisting of the line impedances and admittances to find the

currents in each line.

Substitute  for ,  for ,  for ,  for ,  for 

and  for .

 …… (1)

Comment

Consider matrix A.

Calculate determinate for matrix A.

Therefore, the determinant of matrix A is .

Comment

Recall matrix A.

Calculate the adjoint matrix A.

Comment

The solutions for equation (1) is,

Substitute  for  and

 for .

Therefore, the values of the currents ,  and  are ,

 and  respectively.

Comment

Calculate the power consumed by load 1.

Substitute  for  and  for .

Therefore, the value of the power consumed by load 1 is .

Comment

Calculate the power consumed by load 2.

Substitute  for  and  for .

Therefore, the value of the power consumed by load 2 is .

Comment

Calculate the power produced by the generator.

Substitute  for  and  for .

Therefore, the value of the power generated by the generator is .

Comment

Calculate the value of the voltage .

Substitute  for  and  for .

Therefore, the value of the voltage  is .

Comment

Calculate the value of the voltage .

Substitute  for  and  for .

Therefore, the value of the voltage  is .

Comment

The acceptable voltage ranges of the load is .

The value of voltage is  is with in 5% limit of rated voltage . Whereas the value

of the voltage  is much lower. Hence, system is not secure in the of voltage point of view.

Comment

Calculate the value of the line current .

Substitute  for  and  for  and  for .

Therefore, the value of the line current  is .

Comment

Calculate the value of the line current .

Substitute  for  and  for  and  for .

Therefore, the value of the line current  is .

Comment

Calculate the value of the line current .

Substitute  for  and  for  and  for .

Therefore, the value of the line current  is .

Comment

The line currents  and  are within the rated capacity range but the line current 

exceeds the rated capacity . Hence, system is not secure from current point of view.

Therefore, the given system is not secure when the line L3 is tripped.

Comment
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