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Abstract: Advances in energy demand in rural areas cannot be dissociated from agricultural 

modernization, large estates, mechanization of labor and reduced investment in small 

production. The use of biogas together with biomass are the most cost-effective ways for the 

small producer, as it has a high calorific value. In the case of biogas the procedure is 

performed by combining a compressor and a chiller, allowing the gas enter the reactor and 

burn together with the air stream. The use of these techniques is an auxiliary way to reduce 

the cost of the producer to produce a certain crop, besides allowing a participation in the final 

energy supply, so that the utilities have an alternative to distribute the surplus energy to 

another region, serving thus a wider range in the rural area. 
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INTRODUCTION 

In the twentieth century, public and private rural electrification programs were 

implemented in Brazil. These programs expanded access to service provision but failed to 

serve all households living in rural neighborhoods and interested in providing it. Electricity 
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supply to urban neighborhoods presents the least complexities and economic costs when 

compared to rural neighborhoods. Brazil is among the countries that charge the highest 

rates for electricity. In the state of Paraná, the tariff charged by Copel in 2018 is 0.53827 

reais per kWh, of which 0.18301 34% refers to taxes. With rural activities increasingly 

automated and productive, it is necessary to increase the demand for electricity and the 

price of energy weighs on the budget of farmers, mainly irrigation being half of the 

expenditure on production. The growing interest in the use of clean and renewable energy 

and the concern about the environmental impacts caused by the emission of pollutants into 

the atmosphere and the inappropriate disposal of waste has encouraged the development of 

research around the conscious use of these wastes [2]. 

MATERIAL AND METHODS  

For study, evaluation and discussion of the problem, a bibliographic study was carried 

out at CAPES, together with the academic Google. The most significant results come from 

articles that specifically address the energy potential of biogas and biomass to produce 

electricity efficiently. 

RESULTS 

National energy consumption is getting higher, in the rural sector for example, 

consumed in 2015 90.89 GWh being the third largest in the country. Electricity production 

from biogas by Figure 1. Biogas is obtained through a sewage treatment plant (WWTP). This 

procedure was performed through a compressor and a cooler, allowing the gas to enter a 

reactor, where it is combusted. Part of this air is used to heat the water that feeds the boiler. 

The steam in turn is directed to four turbines, which in parallel provide mechanical power to 

a generator, which in turn produces electrical power. [3] 

 

Figure 1. Flow chart 

The values in Table 1 show the percentage values of excess production of biogas 

electricity obtained by the WWTP. Its investment cost is close to $ 14 million and its 

operating cost just over $ 2 million. [3] 

In the city of Colombo-PR, significant data were collected of small and medium 

producers in rural areas, for biogas production and theoretical electrical potential, from fruit 

and vegetable residues. Fruit bagasse generating 520 and 93.6 both m³ / t of fresh mass 

(MF) and dry mass (MS) respectively. Fruit residues 550 and 74.93 both m³ / t MF and MS. 

Vegetable waste 450 and 72 both m³ / t MF and MS. [1] 
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Table 1: Energy percentage of excess prodution 

 Value 
Energy 

percentage(%) 

Total useful 
energy 

(MJ.day-1) 
78.168 - 

Total useful 
energy 

(MJ.day-1) 
5.709 7 

Total useful 
energy 

(MJ.day-1) 
72459 93 

 

DISCUSSION 

The studied results show a big difference in the production of electric energy by biogas. 

Being the first compared for a large production and high investment to be realized. Both are 

alternatives to improve day-to-day waste to reduce environmental impacts. 

They also show a promising future for the use of biogas, and it is possible to obtain 

significant amounts of electricity to use or return to the grid the values of investment and 

operation cost. 

CONCLUSION  

The growing interest in the use of renewable energy and concern with environmental 
impacts, promotes the improvement of reuse of surplus produced to assist in indirect 
production. However, with the investment and operation cost values, they do not generate 
energy production with a competitive value compared to the national one, and subsidies are 
necessary to facilitate their immersion in the market. On the other hand, the generation of 
electricity from horticultural residues is viable for small and medium producers, being 
possible to harness this energy in other activities. 
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