
Power System Control 

Introduction 

The power systems control refers to the interconnection of more than one 

control areas through tie lines. 

- The load Frequency Control (LFC) Loop: that controls real power and 

frequency 

- The Automatic Voltage Regulator (AVR): that regulates the reactive 

power and voltage magnitude  

  

 

 

 

 

 

 

 



The Load Frequency Control (LFC) 

Load Frequency Control has a very important role in power system 

operation and control, The main objective of Load Frequency 

Control is to keep the frequency deviation and tie line power 

deviation within acceptable limit when a load change occurs in that 

power system. 

 

To model a Load Frequency Control model, it is necessary to model: 

- Generator and load model. 

- Prime mover model. 

- Governor model. 

 

Generator and load model 

The block diagram of a simple generator and load model can be 

represented by: 

 

 

 

 

 

 

 

 

 



 

Where: 

• D (Load Damping coefficient) : represented as percent change in load 

divided by percent change in frequency. (Frequency sensitive load 

change). 

• H (Generator Inertia constant). 

• ∆PL: is the per unit change in load demand (non-frequency sensitive 

load change) 

• ∆PM: is the mechanical power change. 

• ∆Ω: is the frequency change. 

 

Prime mover model 

The prime mover is the source of mechanical power, the block 

diagram of a simplest prime mover model for a steam turbine can 

be represented by: 

 

 

 

 

Where: 

• ∆Pv : is the change in steam valve position. 

• 𝜏𝑇 : is the turbine time constant and it is generally is the range 0.2 to 

20 seconds. 

 



  Governor model 

The steam turbine governor is a component of turbine control 

system that regulates rational speed in response to changing load 

condition, the block diagram of a speed governing system for steam 

turbine represented by:  

 

 

 

 

 

 

Where: 

• ∆𝑃𝑟𝑒𝑓    : is the reference set power. 

• ∆Pg : is the difference between ∆𝑃𝑟𝑒𝑓 and the power ( ∆Ω/R). 

• R: is the speed regulation of governor measured generally in Hz/MW. 

• 𝜏𝑔 : is the governor time constant. 

 

 

 

 

 

 

𝑃𝑟𝑒𝑓 ∆     



The Load Frequency Control (LFC) 

The block diagram of the load frequency control loop for steam 

turbine power system can be represented by: 

 

Example: 

A power station has the following parameters: 

Turbine time constant 𝜏𝑇 =0.3 sec 

Governor time constant 𝜏𝑔 =0.2 sec 

Generator inertia constant H=6 sec 

Generator speed regulation =0.02 per unit 

 The load varies by 0.6% for 1% change in frequency. 

The Turbine rated output is 600MW at a nominal frequency of 50Hz.  

A sudden load change 20MW. 

Construct a SIMULINK block diagram to simulate the LFC 
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Parameter Value 

 Gain 

Gain 1/0.02 

 Step 

Step time 0 

Initial value 0 

Final value 20/600 

 Sum 

Icon shape round 

List of signs |- 

 Sum1 

Icon shape rectangular 

List of signs |+- 

 Transfer 

Numerator 

coefficients 

[1] 

Denominator 

coefficients 

[0.2 1] 

 Transfer1 

Numerator 

coefficients 

[1] 

Denominator 

coefficients 

[0.3 1] 

 Transfer2 

Numerator 

coefficients 

[1] 

Denominator 

coefficients 

[2*6 0.6] 



 


