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Abstract: Classical linear as well as non-linear software design approaches are frequently incompatible 

and unfeasible when put on the contracted issues. Problems occur due to either the quantity of calculation 

obligatory rapidly develops riotous as the scope of tricks surges or the contract violates the essential 

supposition. In contract violation case, the objective function is not uninterruptedly differentiable or 

totally defined because of less knowledge that occurs in real world requests.  
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1. Introduction 

The significant role of an Electrical power in the life of community is to develop numerous segments of 

economy. Today, the current economy is entirely in need of electricity as a rudimentary unit. The 

technical rebellion moves every feature of current life. Rapidly emerging computer skills are altering the 

work atmosphere for power causes working by values and producers. Developing computer software 

allows quite precise project of power system components or networks and amenities, more urbane 

operational approaches that effect in high system dependability. Though computational methods have 

showed valuable in overall purpose of optimization, these seem mainly pertinent for addition of non-

linearly constrained optimization issues.  

2. Load Frequency Control Problem 

Load Frequency Control (LFC) issue is the extreme critical and novel arena of investigation in 

interrelated power systems has a profound past in the power system process. The generators functioned in 

service zone swing the speed steadily for corresponding the power angles and frequency to precise 

quantity of fixed and enthusiastic circumstances together. It is obligatory to accomplish the frequency at 

definite and adequate restrictions but nonstop dissimilarity in load can’t be overlooked due to instable 

nature. A moral load frequency control system has the ability to equilibrium the tie line power and 

system frequency within their limits. 
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3. Two Area Hydro Thermal Transfer Function 

The two area Hydro Thermal transfer function is revealed in Fig. 1 in which two different areas like 

Hydro and Thermal areas are connected with power system. The total power generation in an area is 

equal share of generated power by Hydro and Thermal power plant in respective areas. 

 

Fig. 1:Two area Hydro Thermal Transfer Function 

4. Contract Violation case 

The Bilateral Contract epitomizes the reciprocated, jointly argument of tapered power among DISCO 

and GENCO. As per this contract, GENCOs and DISCOs exchange power with respect to prescribed 

contract to satisfy the load requirement for consistent power system operation[28]. The Distribution 

Participation Matrix signifies bilateral contract for each DISCO and GENCO with entire load 

requirement in area 1 becomes 0.015p.u MW due to additional claim by DISCOs. The DISCO needs an 

additional power of 0.003 p.u MW as per Contract-Violation case which can be displayed as shown 

below: 
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5. PI gain values of Conventional- Controller for Unilateral Contract case 

PI Controller Gain Contract Violation Case 

KP1 0.4301 

Ki1 -8.0200E-06 

KP2 0.1864 

Ki2 -0.7273 
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6. Results and Discussion 

From the below Contract Violation Frequency and deviation in tie line response, it is quite evident that PI 

controller removes the offset (steady state error) in frequency and tie-line power of Two area Hydro 

Thermal system. 

 

Fig.2 :  Response of Contract Violation case of Hydro Thermal system for Area-1 tuned with 

Conventional-Controller 

 

Fig.3 :  Response of Contract Violation case of Hydro Thermal system for Area-2 tuned with 

Conventional-Controller 

 

Fig.4 :  Response of Contract Violation case of Hydro Thermal system for deviation in tie –line 

power tuned with Conventional-Controller 

7. Conclusion 

In this paper, secondary PI controller was developed for Contract Violation case for two area Thermal 

Hydro scheme. The PI controller is adjusted using Conventional ZN method. All the PI controllers 

remove the offset in respective area frequencies and tie-line power, when the Hydro Thermal scheme is 

endangered to unit step load trouble of 0.01 p.u. 
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