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ABSTRACT

The electrical power generation from fossil fuel releases several contaminants into the air, and these 
become excrescent if the generating unit is fed by multiple fuel sources (MFS). The ever more stringent 
environmental regulations have forced the utilities to produce electricity at the cheapest price and the 
minimum level of pollutant emissions. The restriction in generator operations increases the complexity 
in plant operations. The cost effective and environmental responsive operations in MFS environment can 
be recognized as a multi-objective constrained optimization problem. The ant lion optimizer (ALO) has 
been chosen as an optimization tool for solving the MFS dispatch problems. The fuzzy decision-making 
mechanism is integrated in the search process of ALO to fetch the best compromise solution (BCS). The 
intended algorithm is implemented on the standard test systems considering the prevailing operational 
constraints such as valve-point loadings, CO2 emission, prohibited operating zones and tie-line flow limits.
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MULTI-FUEL POWER GENERATION DISPATCH (MFPGD)

In practical conditions of power system operations, different Fuel Sources (FS) like coal, natural gas and 
oil supply certain generating units. The cost function for each fuel type is derived and is segmented as 
Piecewise Quadratic Cost Function (PQCF) for a generating unit fed by Multiple Fuel Sources (MFS). 
These generating units face with the dilemma of finding out the most economical fuel to fire. Further, 
the operational complexity is increased while considering the valve-point discontinuities and prohibited 
operating zones. Now-a-days, Emission Control (EC) is likewise an important objective, which must 
be weighed along with fuel price. The emission function can also be approximated like the Fuel Cost 
(FC). Therefore, the process becomes trickier when the conflicting objectives (total operating cost and 
pollutant emission) are taken in concert. The solution process is detailed in Figure 1.

SOLUTION METHODS

The solution approaches addressing this problem can be categorized into mathematical and heuristic 
methods. The research reports addressed the multi-fuel power dispatch problems are briefed in this section.

Figure 1. Solution procedure to multi-objective multi-fuel generation dispatch



 

 

31 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/multi-fuel-power-dispatch-considering-prohibited-

operating-zones-and-tie-line-flow-limits-using-ant-lion-optimizer/260051

Related Content

Electricity Consumption Data Analysis Using Various Outlier Detection Methods
Sidi Mohammed Kaddourand Mohamed Lehsaini (2021). International Journal of Software Science and

Computational Intelligence (pp. 12-27).

www.irma-international.org/article/electricity-consumption-data-analysis-using-various-outlier-detection-methods/280514

Control of Biomedical System Using Missing Data Approaches
Tshilidzi Marwala (2009). Computational Intelligence for Missing Data Imputation, Estimation, and

Management: Knowledge Optimization Techniques  (pp. 256-275).

www.irma-international.org/chapter/control-biomedical-system-using-missing/6804

Optimisation of Radiation Beam in Linear Nodes Array of Wireless Sensor Network for Improved

Performance
N. N. N. Abd. Malik, M. Esa, S. K. S. Yusof, S. A. Hamzahand M. K. H. Ismail (2012). Multidisciplinary

Computational Intelligence Techniques: Applications in Business, Engineering, and Medicine  (pp. 215-

225).

www.irma-international.org/chapter/optimisation-radiation-beam-linear-nodes/67294

Modeling Deep Learning Neural Networks With Denotational Mathematics in UbiHealth

Environment
John Sarivougioukasand Aristides Vagelatos (2020). International Journal of Software Science and

Computational Intelligence (pp. 14-27).

www.irma-international.org/article/modeling-deep-learning-neural-networks-with-denotational-mathematics-in-ubihealth-

environment/258863

Rough Web Intelligent Techniques for Page Recommendation
H. Inbaraniand K. Thangavel (2013). Intelligent Techniques in Recommendation Systems: Contextual

Advancements and New Methods  (pp. 170-191).

www.irma-international.org/chapter/rough-web-intelligent-techniques-page/71911

http://www.igi-global.com/chapter/multi-fuel-power-dispatch-considering-prohibited-operating-zones-and-tie-line-flow-limits-using-ant-lion-optimizer/260051
http://www.igi-global.com/chapter/multi-fuel-power-dispatch-considering-prohibited-operating-zones-and-tie-line-flow-limits-using-ant-lion-optimizer/260051
http://www.irma-international.org/article/electricity-consumption-data-analysis-using-various-outlier-detection-methods/280514
http://www.irma-international.org/chapter/control-biomedical-system-using-missing/6804
http://www.irma-international.org/chapter/optimisation-radiation-beam-linear-nodes/67294
http://www.irma-international.org/article/modeling-deep-learning-neural-networks-with-denotational-mathematics-in-ubihealth-environment/258863
http://www.irma-international.org/article/modeling-deep-learning-neural-networks-with-denotational-mathematics-in-ubihealth-environment/258863
http://www.irma-international.org/chapter/rough-web-intelligent-techniques-page/71911

