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1(a) 

Explain Runge Kutta Method for the solution of Swing Equation for transient stability analysis. 
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1(b) 

Explain the algorithm for short circuit analysis using Bus Impedance Matrix. 

In order to apply the four steps of Algorithm for Short Circuit Computation developed earlier to large 

systems, it is necessary to evolve a systematic general algorithm so that a digital computer can be used. 
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Consider an n-bus system shown schematically in Fig. 9.20 operating at steady load. The first step 

towards Short Circuit Computation is to obtain prefault voltages at all buses and currents in all lines 

through a load flow study. Let us indicate the prefault bus voltage vector as 

 
Let us assume that the rth bus is faulted through a fault impedance Zf. The postfault bus voltage vector 

will be given by 

 
where 

• ΔV is the vector of changes in bus voltages caused by the fault. 

As step 2, we drawn the passive Thevenin network of the system with generators replaced by 

transient/subtransient reactances with their emfs shorted 

 
As per step 3 we now excite the passive Thevenin network with – V°r in series with Zf as in Fig. 9.21. 

The vector ΔV comprises the bus voltages of this network. 

 



 
 
 

 
In the above relationship Vi0,s, the prefault bus voltages are assumed to be known from a load flow study. 

ZBUS matrix of the short-circuit study network of Fig. 9.21 can be obtained by the inversion of its 

YBUS matrix or the ZBUS building algorithm. It should be observed here that the SC study network of Fig. 

9.21 is different from the corresponding load flow study network by the fact that the shunt branches 

corresponding to the generator reactances do not appear in the load flow study network. Further, in 

formulating the SC study network, the load impedances are ignored, these being very much larger than 

the impedances of lines and generators. Of course synchronous motors must be included in ZBUS formula-

tion for the SC study. 
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Derive the generalize algorithm for finding Zbus  

• Added between an old bus and reference bus.  

• Added between two old buses.  

• Added between new bus to reference bus.  

• Added between new bus and existing bus 
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Determine Zbus for system whose reactance diagram is shown in fig where the impedance is given in p.u. 

preserve all the three nodes.  
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4 

What are the transmission loss Coefficients? Derive an expression for transmission loss as a function of 

plant generation for a two-plant system.  

Transmission Loss Coefficients (B-Coefficients) 

Transmission losses in a power system occur due to the resistance of transmission lines. These losses are 

a function of the power flowing through the lines and can be represented mathematically using 

transmission loss coefficients, also known as B-Coefficients. 
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5 (a) 

Derive an expression for economic load schedule for an n plant system neglecting the transmission losses 
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5 (b) 

Explain the steps involved in solving power system stability solution of swing equation using point by 

point method 
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6 

Incremental fuel costs in rupees per MWh for a plant consisting of Two units are, dC1 / dPG1 = 0.20 PG1 

+ 40.00 and dC2 / dPG2 = 0.25PG2 + 30.00. Assume that both the units are always operating, and total 

load varies from 40MW to 250MW and the maximum and minimum loads on each unit are to be 125 and 

20 MW respectively. How will the load be shared between the two units as the system load varies over 

the full range. 
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