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Determine the steady-state operation parameters for a power system in 

accordance with the variant with application of Gauss’s method. Check the active 

power balance in the power system. 

The initial data for the calculations are given in tables 1 – 3. 

 

Table 1 – Initial system parameters  

№ 

variant 

№ 

configuration 

Z1, Ω Z2, Ω Z3, Ω Z4, Ω Z5, Ω 

1 1 10 + j20 12 + j25 15 + j30 15 + j25 10 + j18 

2 5 15 + j25 10 + j16 16 + j24 12 + j20 15 + j30 

3 3 10 + j20 8 + j15 12 + j20 15 + j25 12 + j24 

4 6 12 + j20 16 + j29 14 + j25 10 + j17 8 + j16 

5 4 12 + j22 16 + j24 10 + j16 8 + j15 15 + j30 

6 7 9 + j20 10 + j22 15 + j28 14 + j25 10 + j18 

7 3 10 + j20 12 + j20 15 + j30 10 + j25 10 + j18 

8 2 8 + j16 10 + j18 12 + j24 9 + j20 15 + j30 

9 1 10 + j18 12 + j22 8 + j14 14 + j25 11 + j20 

10 5 9 + j18 10 + j22 15 + j30 14 + j24 10 + j18 

 

Table 3 – Initial data on the power system operation 

№ 

variant 
Vref, kV 

JaА /  

JrА, 

кА 

JaB /  

JrВ, 

кА 

JaС /  

JrС, 

кА 

JaD /  

JrD, 

кА 

1 110 0,2922 / 0,1461 0,4199/ 0,2099 0,3512/ 0,2177 Reference node 

2 115 Reference node  0,3711 / 0,1856 0,4421 / 0,2211 0,6812 / 0,4087 

3 115 0,4235 / 0,2118 Reference node  0,3793 / 0,2352 0,4721 / 0,2361 

4 110 0,3536 / 0,1768 0,2924/ 0,1813 Reference node  0,4133 / 0,2177 

5 110 Reference node  0,4212 / 0,2106 0,3399 / 0,2109 0,2852 / 0,1525 

6 115 0,1077 / 0,0538 0,2599 / 0,1299 0,1507 / 0,0754 Reference node 

7 110 0,3655 / 0,1827 Reference node 0,4512/ 0,2797 0,4399 / 0,264 

8 115 Reference node  0,2099 / 0,1049 0,3133 / 0,1566 0,1499 / 0,0749 

9 115 0,2753 / 0,1379 0,4222 / 0,2112 Reference node 0,3512/ 0,2177 

10 110 0,3944 / 0,2445 0,2692 / 0,1348 0,3484 / 0,1742 Reference node 

 

  



Table 3 – Variant of power system configuration 

№ Power system configuration 

1 

 

2 

 

3 

 



4 

 

5 

 

6 
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