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ABSTRACT

The problem of hydrothermal coordination is a classic example of nonlinear and large-scale dynamic
mathematical optimization that involves the problem of the economic dispatch plus other constraints
associated with the coordination of a pair of systems integrated into a network (i.e., the production of
energy from thermoelectric and hydroelectric plants). A large number of methods and models that rep-
resent this problem, from classical methods of optimization to modern methods based on metaheuristics,
exist. In this chapter, the classic structure of the problem is analyzed and new constraints are proposed,
including those based on the level of customer service. Some recent modern formulations of the model
are shown, and the existing literature is reviewed showing the modern methods of optimization based
on heuristics. The authors illustrate it by optimizing an instance consisting of three thermo plants and
three hydro plants through random search and genetic algorithm.
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Modern Methods of Optimization in Models of Hydrothermal Coordination and Emission

INTRODUCTION

The problem of hydrothermal coordination is a classic problem in the literature of both nonlinear
mathematical programming and electrical engineering. From an optimization point of view, the prob-
lem presents several areas of opportunity due to the complex nature of the same and the fact that new
randomness inherent in models such as maintenance shutdowns, repair failures and others, are espe-
cially challenging for mathematicians and engineers building a master production plan under imperfect
information conditions.

From an economic perspective, the problem has a fundamental importance due to the repercussions
in terms of expenditures. A large number of industrially developed countries make great efforts to
optimize their energy production and distribution systems through a highly competitive market due to
the existence of a multiplicity of public and private companies that are dedicated in this area. It is well
known that proper planning of the production and distribution of electricity can result in millions of
dollars in benefits to companies that use modern optimization techniques for decision making in their
respective companies.

For years, the mathematical optimization of processes has been a fundamental tool in the construc-
tion of adequate decisions for real and large-scale problems, immersed in an environment with little or
no information on which to base oneself. The development of technology and the growing demand for
products and services make it necessary to look for better methods to produce techniques and processes
which are profitable and sustainable. In particular, the production and distribution of electricity is a field
of opportunity for the development of models and modern optimization techniques capable of solving
stochastic instances in an environment with little information, dynamic by nature and characteristically
very large due to the great number of variables involved, restrictions and requirements for convergence
and precision in reasonable times in their implementation into real systems. The use of exhaustive search
algorithms does not give an exact solution and if the search space is very wide, the necessary calculation
time can be unapproachable (combinatorial explosion) belying its usefulness.

Today, metaheuristics using random optimization, local search, iterated local search, grey wolves,
voracious algorithms, acceptance by thresholds, ascent of hills with random reinitialization, simulated
annealing, optimization based on ant colonies, swarm algorithms, taboo search, genetic algorithms,
memetic algorithms, GRASP, search by stochastic broadcast, extreme optimization, and penguins search
optimization are methods that support the exact methods developed in the past in order to provide practi-
cal solutions in time and form with a fairly reasonable accuracy and a speed of convergence useful for
making decisions in real contexts.

Associated with the optimization of the operation of the model is also the minimization of the volume
of particles emitted to the environment as a consequence of the operation of the thermoelectric plants.
Notwithstanding the economic and mathematical importance of the problem addressed, in this analysis
we are also interested in estimating and minimizing the volume of pollutant particles emitted into the
atmosphere as a consequence of the operation of a group of thermoelectric plants associated with the
system. To do this, we make an approximation to the state of the art in terms of mathematical models
associated with the production of polluting particles emitted during the process of generating electrical
energy in a thermoelectric system in order to incorporate such models into the general structure of the
optimization model proposed here. For the above mentioned, we also focus our analysis on estimating and
optimizing, through an indirect method, the quantity of polluting particles emitted into the atmosphere
as a consequence of the operation of thermoelectric power plants.

354



22 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/modern-methods-of-optimization-in-models-of-

hydrothermal-coordination-and-emission-of-contaminating-particles-in-power-

generating-plants/239111

Related Content

Value-Added Products From Food Waste
Baban Baburao Gunjal (2019). Global Initiatives for Waste Reduction and Cutting Food Loss (pp. 20-30).

www.irma-international.org/chapter/value-added-products-from-food-waste/222989

Web Based Automatic Soil Chemical Contents Monitoring System

Samuel Dayo Okegbile, Adeniran Ishola Oluwarantiand Adekunle Aderibigbe (2020). Environmental and
Agricultural Informatics: Concepts, Methodologies, Tools, and Applications (pp. 405-418).
www.irma-international.org/chapter/web-based-automatic-soil-chemical-contents-monitoring-system/232973

Microbial Protein: An Essential Component for Future Food Security
Akash Saklaniand Navneet (2019). Environmental, Health, and Business Opportunities in the New Meat
Alternatives Market (pp. 98-123).

www.irma-international.org/chapter/microbial-protein/218969

Market Attitude Towards Genetically-Modified Food Products: A Developing Economy
Perspective

Yajeshwar Seetuland Praveen Balakrishnan Nair (2023). Global Agricultural and Food Marketing in a
Global Context: Advancing Policy, Management, and Innovation (pp. 55-77).
www.irma-international.org/chapter/market-attitude-towards-genetically-modified-food-products/320563

Role of Agri-Food Value Chains in Bolstering Small and Marginal Farmers in India

Dipanjan Kashyapand Sanjib Bhuyan (2021). Opportunities and Strategic Use of Agribusiness Information
Systems (pp. 134-150).
www.irma-international.org/chapter/role-of-agri-food-value-chains-in-bolstering-small-and-marginal-farmers-in-
india/266579



http://www.igi-global.com/chapter/modern-methods-of-optimization-in-models-of-hydrothermal-coordination-and-emission-of-contaminating-particles-in-power-generating-plants/239111
http://www.igi-global.com/chapter/modern-methods-of-optimization-in-models-of-hydrothermal-coordination-and-emission-of-contaminating-particles-in-power-generating-plants/239111
http://www.igi-global.com/chapter/modern-methods-of-optimization-in-models-of-hydrothermal-coordination-and-emission-of-contaminating-particles-in-power-generating-plants/239111
http://www.irma-international.org/chapter/value-added-products-from-food-waste/222989
http://www.irma-international.org/chapter/web-based-automatic-soil-chemical-contents-monitoring-system/232973
http://www.irma-international.org/chapter/microbial-protein/218969
http://www.irma-international.org/chapter/market-attitude-towards-genetically-modified-food-products/320563
http://www.irma-international.org/chapter/role-of-agri-food-value-chains-in-bolstering-small-and-marginal-farmers-in-india/266579
http://www.irma-international.org/chapter/role-of-agri-food-value-chains-in-bolstering-small-and-marginal-farmers-in-india/266579

