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Abstract 

 

The main goal of the “51 Rooftops in Nova Veneza-GO”  Research and Development (R&D) Project 

is to use the infrastructure of a pre-Smart Grid network located in Nova Veneza-GO in a systemic way 

taking into account the concepts of a Smart Grid to monitor the power balance. This monitoring will 

occur in an integrated manner with 51 bidirectional smart meters to collect measures every 15 

minutes. The rest of the system to be monitored consists of two transformers of the city of Nova 

Veneza-GO substation with remote monitoring; five power quality meters Consumer Units (CU); 51 

photovoltaic systems connected to the power grid of the utility; and 51 interactive inverters connected 

for real-time monitoring of the energy generated. This paper proposes a methodology for the selection 

of 51 consumers in Nova Veneza-GO connected to two transformers in the pre-Smart Grid network. 

The methodology consists of ten stages ranging from the grouping of consumers with the same power 

consumption profile using a neural network, that is, a Non Parametric Self-Organizing Map (PSOM), 

until the complete and optimal allocation of financial resources through of a Integer Linear 

Programming. We obtained 12 different groups (clusters) of consumers of the two transformers with 

the same power consumption profile using the network PSOM algorithm. This grouping (clustering) 

was considered in the dimensioning and design of Photovoltaic Systems Connected to the Grid (Grid-

Tie Systems) using three different computational tools, among them, an approach based on the 

PVSyst software. In addition, a study of Economic Engineering was carried out to expand the R&D 

pilot project aiming at the implementation of Grid Tie Systems for all the consumers of Nova Veneza-

GO, requiring a Capital Expenditure (Capex) in the order of $ 5,591,673.83 and an annual Operational 

Expenditure (Opex) of $ 636,718.24. A payback of 12 years was obtained considering a Minimum 

Acceptable Rate of Return (MARR) of 5% and an allowance of 50% of capital investment. The 

results show that the business will be financially attractive when considering tax incentives in Brazil 

for the development of the national industry in the photovoltaic area. On the other hand, the 

environmental impact results for the city of Nova Veneza-GO show a reduction in CO2 emissions in 

the order of 184.3 tons per year and a saving of 503.4 million liters of water in water reservoirs of 

hydroelectric plants in Brazilian. This R&D pilot project research is unique and the first in this area of 

the power distribution company Celg Distribution S.A. (Celg-D). 
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