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ABSTRACT

The aim of this study is to analyse the technical and economic potential of a real situation concerning the acquisition of a new cogeneration natural gas facility in a given company, replacing the actual existing one working with fuel oil (at the end of its useful life, 18th years old) for energy supplies to the users. The economic risk associated with the investment project in a cogeneration plant lies in the possibility to check if the operating results are consistent with the originally planned study of economic and technical feasibility. For that, besides the energetic analysis carried out, a detailed economic analysis was done in order to evaluate its feasibility and risk regarding the main parameters to be taken in account, namely the NPV (Net Present Value), IRR (Internal Rate of Return) and Payback Period. The influence of fluctuations of the selling prices of the electricity to the main grid, of the fuel costs, of the initial investment and of the company production on the stated parameters were studied. The main conclusions to be withdraw are that those fluctuations that always happens, influence the final decision to be taken. Thus, the "business" of cogeneration should be managed by experts and should be viewed in terms of investment as one more equipment associated with the production unit whose goal will be to increase the global competitiveness of the productive unit.
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INTRODUCTION

Energy is an indispensable factor for any human activity. Transport, industrial production, trade, communications, etc. depends on the energy availability. The generation, rational and efficient use of energy in a way influence the actual society, either for economic reasons (competitiveness), either for the environmental impact due to its use.

However, the satisfaction of our energy needs has been made mostly at the expense of conventional energy such as oil, coal and natural gas. Although, present in large-scale in the planet, they are not renewable on a human scale, bringing negative consequences to the environment. This leads to a new concept, called sustainable development (rational use of energy and energy needs) that emerges to try to reduce this issue.

Traditionally, consumers satisfy their energy demand by purchasing separately electricity and fuel from distribution companies. Regarding the electricity acquired by consumers, much is produced in thermal power plants. In most modern plants operating in combined cycle the efficiency is about 52.5 %. If it is taken into account the losses inherent in the transportation of electricity, the figure becomes 48.5 %.  So it can be seen that over 50 % of the energy used to generate electricity in large power plants power is inevitably lost to the environment, without the possibility of practical use.

The power generation of thermal energy produced from fuels purchased by consumers is obtained in burning systems which average efficiency is, at best, about 90 % (referred to the lower calorific value of the fuel). From the foregoing it can be seen once again that at least about 10% of the fuel energy used to generate heat is also lost to the environment without the possibility of practical use.

Given these issues, arises the need to increase the efficiency of production processes for electricity and heat generation in order to reduce the financial and environmental costs.

Thus, as an alternative to large power plants and distribution networks of high voltage emerges the decentralized production of electricity, and in particular the Combined Heat and Power (CHP) or Cogeneration, in order to take advantage of the inherent limitations on the conversion of heat into work [1-3]. Through a succinct definition, CHP is a process of exploration and production of combined heat and power, in an integrated system, from the same primary source. The use of the same primary energy source to generate electricity and heat simultaneously results in high levels of savings and hence a very significant reduction of the energy bill without changing the production process of the consumer.
The company for this energetic and feasibility study is a company in the tourism sector, whose thermal energy consumption is basically for water and space heating.

The actual cogeneration facility of the company has a cogeneration plant with a fuel engine of 5994 kW, which runs for about 18 years, lying at the end of its useful life.

In terms of specific thermal consumption, currently only the energy of the HT (high temperature) circuit for production of hot water for different utilisations is used. The recuperative boiler is not operating.

Given the current low heat consumption, the new study will focus on a new more realistic profile. Therefore it was realized that the power of a new cogeneration will also be lower than the current one. Otherwise it could not be, since oversizing causes a waste of thermal energy that does not fit with the definition of cogeneration, i.e., the overall efficiency of the system drops by not harnessing the thermal energy and the penalties that come here make unfeasible the investments.
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