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MODULE 3: AGC and Automatic Generation Control in Interconnected Power system 

 

Structure 

 

3.1 Automatic Generation Control in interconnected Power system: Introductions 

3.2 Tie – Line Control with Primary Speed Control 

3.3 Frequency Bias Tie - Line Control 

3.4 State-Space Models 10 Hours 

 

Revised Bloom’s Taxonomy Level: L4-Analysing 

 

Objectives 

 

To explain Tie – Line Control, Frequency Bias Tie - Line Control, State-Space Models 

 

3.1 Automatic Generation Control in interconnected Power system: Introductions 

• To restore the frequency to the nominal value, we need supplementary control which 

changes the load reference set point. 

• With different control areas connected, Role of AGC: 

• Hold the system frequency to the nominal value of 50Hz 

• Maintain correct value of power interchange between the control areas 

• Maintain generation of each unit at an economical value 

 

MULTI AREA SYSTEM: TIE LINE CONTROL  
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3.2 Tie – Line Control with Primary Speed Control 

 

Consider Two area system: 

1. Let Positive Power Flow from Area 1 to Area 2 be P12  

2. Power Flow from Area 1 to Area 2 is: 

 

 

Power Flow from Area 1 to Area 2 is: 
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T is called Synchronizing torque coefficient  
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Change of Load in Area 1 

 

 

 

Assume Mechanical Powers (∆Pref) Constant  
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CHANGE OF LOAD IN AREA 2  
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CHANGE OF LOAD IN BOTH AREAS  

 

 

We can observe from the above: With only primary governor control,  load change in both 

areas will lead to a steady state deviation in frequency of both areas.  

NUMERICALS  
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Power System Operation and Control Notes:21EE72 2024-25 

 

Department of Electrical & Electronics Engineering, ATMECE, Mysuru Page 9 

 

 

 

 

3.3 Frequency Bias Control 

 

   Three Modes in which interconnected operation works: 

1. Flat frequency where control is to obtain a constant frequency:  

    In an interconnected systems, when one of the system responds to frequency change only: It 

cannot have control over the power flow in the interconnected lines  

2.When a system responds to Tie-Line changes and changes its generation to maintain the 

scheduled tie line interchanges: It cannot respond to frequency changes. This is called FLAT 

TIE LINE MODE 

3. Both the methods specified has disadvantages.  

    Hence a combined control called Frequency Bias Control is used. 

 



Power System Operation and Control Notes:21EE72 2024-25 

 

Department of Electrical & Electronics Engineering, ATMECE, Mysuru Page 10 

 

Inference : 

    Supplementary control in a given area should change the generation only for change in load 

in same area 

TIE LINE BIAS CONTROL(FREQUENCY BIAS TIE LINE CONTROL)  
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ACE Expression  

ACE Signal in General Form 
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3.4 State-Space Models 

 

    A state variable is one of the set of variables that are used to describe the mathematical "state" of a 

dynamical system.  

   Intuitively, the state of a system describes enough about the system to determine its future 

behaviour in the absence of any external forces affecting the system.  
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ISOLATED SYSTEM WITH AGC  
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Pole Placement Design  
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At the end of the Module students will be able to: 

CO-3: Develop mathematical model of Automatic Generation Control in Interconnected  

           Power system [L4] 
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