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Internal Assesment Test 3 – June-2022 

Sub: Power System operation & Control Code: 18EE81/17EE81 

Date: 17/06/2022 Duration: 90 mins Max Marks: 50 Sem: 7 Section: A & B 

Note: Answer any FIVE FULL Questions 

Sketch neat figures wherever necessary. Answer to the point. Good luck! 

 Marks 
OBE 

CO RBT 

1. Three supply points A,B and C are connected to a common bus bar M. Supply point A is 

maintained at a nominal 275 kV and is connected to M through a 275/132 kV transformer 

(0.1 pu reactance) and a 132 kV line of reactance 50 Ω.Supply point B is nominally at 132 

kV and is connected to M through a 132 kV line of 50 Ω reactance .Supply point C is 

nominally at 275 kV and is connected to M by a 275/132kV transformer (0.1 pu 

reactance)and a 132 kV line of 50 Ω reactance. If at a particular system load, the line 

voltage of M falls below the nominal value 5 kV, calculate the magnitude of the reactive 

volt ampere required in M to establish the original voltage. The pu values are expressed 

on a 500 MVA base. 

 

 

 

[10] CO5 L4 

2. Explain about the generation and absorption of reactive power in electrical power systems [10] CO5 L2 

3. With the help of flowchart explain contingency analysis [10] CO6 L3    

 
4. Explain about linear sensitivity factors [10] CO6    L2 

5. Briefly explain the different methods of reactive power injection in power systems 

 

[10] CO5    L2 



 

 

 

 

 

 

6. In the radial transmission system shown in fig ,all pu values are referred to the voltage 

buses shown and 100 MVA .Determine the power factor at which the generator must 

operate. 

 

 

[10] 
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Solutions 
1) 

 



 
2) 
Generation & Absorption of  reactive power 

 Synchronous generators 

 Overhead lines & transformers 

 Cables  

 Loads 

Synchronous generators 

 They can be used to generate or absorb reactive power 

 The ability to supply reactive power is determined by the short 
circuit ratio (1/synchronous reactance) 

 An over excited machine generates reactive power while under 

excited machine absorbs it 
 Generator is the main source of supply to the system of both 

positive & negative vars  

Over head lines and transformers 
Transmission lines 

 Tr.lines absorbs reactive power when it is fully loaded 

Let the line has I amperes and reactance per phase is X,then the vars 
absorbed will be I2X per phase 

 On light loads ,shunt capacitance of longer lines are 

predominant and the lines become var generators 

Over head lines and transformers 
Transmission lines 

 Tr.lines absorbs reactive power when it is fully loaded 



Let the line has I amperes and reactance per phase is X,then the vars 
absorbed will be I2X per phase 

 On light loads ,shunt capacitance of longer lines are 

predominant and the lines become var generators 

 
Cables  

 Cables are generators of reactive power due to shunt capacitance  

275 kV,240MVA cable produce 6.25 -7.5 MVAr per km 
132 kV  ,produce 1.9 MVAr per km 

33 kV ,produce 0.125 MVAr per km  

 
Loads  

 A load at 0.95 pf implies a reactive power demand of 0.33kVar 

During planning a network it is desired to assess the reactive power 
requirements to ascertain whether generators are able to operate at the 

required pfs for the extreme of load to be expected  

 
3) 

 



 
 

 

 
4) 

 



 

 

 

 



 

 

 

 



 
5) 

Methods of  reactive power Injection 
  

 Static shunt capacitors 
 Static series capacitors 

 Synchronous compensators 

 Current compensation by series injection 
 

Shunt capacitors & reactors 
    
 To maintain voltage, 

Shunt capacitors are used for lagging pf  

Shunt reactors are used for leading pf  
 Capacitors are connected either directly to the bus bars or to the 

tertiary winding of a main transformer 

 Switched capacitors in parallel with semiconductor-controlled 
reactors provide modern variable var compensators for fast 

control of voltages in power systems  

 

 



 
Synchronous compensators 
 Synchronous compensator is a syn.motor running without a 

mechanical load depending on the value of excitation , it can 
absorb or generate reactive power 

 When used with a voltage regulator the compensator can 

automatically run overexcited at high load and under excited at 
light load. 

 Great advantage is the flexibility of operation for all load 

conditions 
 Cost of installation is high but it can be justified 

 Being a rotating machine ,its stored energy is useful for riding 

through transient disturbances including voltage sags 
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