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Resumo

Gusman, Christiane Sampaio de Almeida; Barbosa, Carlos
Roberto Hall. Incerteza de Medicdo em Redes Neurais
Artificiais  Aplicadas a Manutencdo Preditiva de
Transformadores. Rio de Janeiro, 2011. 126 p. Dissertacdo de
Mestrado — Programa de Pds-Graduacdo em Metrologia. Area de
concentracdo: Metrologia para Qualidade e Inovacdo (P6sMQI),
Pontificia Universidade Catdlica do Rio de Janeiro.

Diversas pesquisas sobre monitoramento e diagndstico de
equipamentos do sistema elétrico foram iniciadas com o objetivo de
elevar a garantia e confiabilidade no sistema. Autores, ndo somente no
Brasil, desenvolveram pesquisas sobre o tema, dentre eles (Bengtson,
1996; Kovacevic & Dominelli, 2003; Freitas, 2000). O objetivo é garantir
a confiabilidade dos equipamentos instalados e incrementar o
desempenho aumentando a vida util dos mesmos. Nesse contexto
(Freitas, 2000; Cavaleiro, 2003; dentre outros) discorrem sobre o tema.
As redes neurais artificiais sdo utilizadas como uma das possiveis
ferramentas disponiveis para analise, diagnostico e monitoramento de
equipamentos. A inovacdo deste trabalho esta em apresentar uma nova
metodologia desenvolvida para analisar a propaga¢do das incertezas de
medicdo das variaveis de entrada em redes neurais artificiais aplicadas a
Manutencdo Preditiva de Transformadores. Com base nos conceitos da
metrologia foram analisados ndo somente os dados de entrada como
tambem a incerteza de medicdo associadas aos mesmos. O método
desenvolvido permite que se estime a incerteza de medicdo das variaveis
de saida, contribuindo para a avaliacdo da confiabilidade de modelagens
baseadas em redes neurais. Também foi realizado um estudo de caso, no
qual se avaliou a propagacdo das incertezas de medigdo em sete redes
neurais destinadas a estimar a concentracao dos gases (saidas das redes)
dissolvidos no 6leo de transformadores de poténcia, com base nas
caracteristicas fisico-quimicas do Oleo (varidveis de entrada). A

metodologia utilizada baseou-se na introducdo de perturbacBes na
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entrada das redes analisadas e na consequente analise de como estas
perturbacOes afetam a saida das redes, permitindo-se assim calcular os
coeficientes de sensibilidade de cada entrada. Em seguida, combinando-
se as incertezas de medicdo das varidveis de entrada (disponiveis nos
certificados de calibracdo dos instrumentos utilizados nas respectivas
medicgdes), por meio dos coeficientes de sensibilidade, € possivel estimar

a incerteza de medicdo das variaveis de saida.

Palavras chave

Incerteza de Medicdo; Metrologia, Redes Neurais; Propagagdo da

Incerteza.


DBD
PUC-Rio - Certificação Digital Nº 0913473/CA


PUC-RIo - Certificagdo Digital N° 0913473/CA

Abstract

Gusman, Christiane Sampaio de Almeida; Barbosa, Carlos
Roberto Hall (Advisor). Uncertainty of Measurement in
Artificial Neural Networks Applied on the Preventative
Maintenance of Transformers. Rio de Janeiro, 2011. 126p.
MSc. Dissertation — Programa de Pos-Graduagdo em Metrologia.
Area de concentragio: Metrologia para Qualidade e Inovagdo
(P6sMQI), Pontificia Universidade Cat6lica do Rio de Janeiro.

Research about monitoring and diagnostics of electrical system
equipment was initiated with the objective of upgrading the guarantee
and trust of a system. Authors, not only in Brazil, have developed
research about the subject, among them (Bengtson, 1996; Kovacevic &
Dominelli, 2003; Freitas, 2000). The objective is to guarantee the
confidence in the equipment installed and enhance the performance and
increase the durability of the equipment. Within this context (Freitas,
2000; Cavaleiro, 2003; among others) talk about this subject. The
artificial Neural Networks are used as one of the possible available tools
for analysis, diagnostics and monitoring of equipment. The innovation of
this paper is to present a new methodology developed to analyze the
propagation of uncertainty measurement variables of input in artificial
neural networks applied to predictive maintenance of transformers. Based
on the concepts of metrology, not only the input data was analyzed but
also the uncertainty measurements that were associated with the
equipment. The method that was developed allows us to estimate the
measurement of uncertainty of output variables, contributing to the
evaluation of confidence of models based on neural networks. There was
also a case study, in which the propagation of uncertainties of
measurement were evaluated within seven designated neural networks to
estimate the concentration of gases (output of the networks) dissolved in

potency transformer oil, based on the physical-chemical characteristics of
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the oil (input variables). The methodology that was utilized was based on
the introduction of perturbation at the input of the networks that were
analyzed and the consequent analysis of how these perturbation affect
the output of the networks, this way allowing the calculation of the
coefficients of sensibility of each entry. Then we match the input
variables of the uncertainty measurements (available on the calibration
certificates of the instruments utilized on the respective measurements),
through the coefficients of sensibility, it is possible to estimate the output

variables of the uncertainty measurements.

Keywords
Uncertainty of Measurements; Metrology; Neural Networks;

Propagation of Uncertainty.
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