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Resumo

Pezzi Filho, Mé&rio. Aplicacdo de IBR, Inspecdo Baseada em Riscos a
oleodutos segundo o0 API 581 BRD. Verificagdo de Consisténcia com as
préaticas usuais da Industria para avaliacdo de risco. Rio de janeiro,
2003 240 p. Dissertacdo de Mestrado — Departamento de Engenharia
Mecanica, Pontificia Universidade Catdlica do Rio de Janeiro.

APLICACAO DE IBR, INSPECAO BASEADA EM RISCO, EM
OLEODUTOS SEGUNDO O API 581 BRD. Verificagdo de Consisténcia com as
Praticas Usuais da Industria para Avaliacdo de Risco. A sociedade tem feito
crescentes exigéncias quanto a reducéo de eventos com dutos, que resultem em
danos a pessoa humana e ao meio ambiente. A competicdo de mercado exige dos
operadores de dutos, confiabilidade e disponibilidade dos servicos de
transferéncia e transporte de hidrocarbonetos, importante elo da cadeia logistica
da producdo de petréleo. Este cenario leva, muitas vezes, 0s agentes
regulamentadores a emitirem medidas prescritivas para a garantia da integridade
dos dutos. Apesar disto e de muitos operadores excederem 0s requisitos
prescritos, muitos acidentes com dutos tem ocorrido. Em resposta a este cenario
desafiante, a industria tem se organizado para sistematizar o gerenciamento da
integridade de dutos baseando-se em risco.

A norma APl STD 1160 - Managing System Integrity for Hazardous Liquid
Pipelines é de aplicagdo especifica para dutos de hidrocarbonetos liquidos
instalados em &reas de grandes consequéncias, definidas pela legislacdo norte-
americana, porém ndo apresenta uma sistemética de aplicacdo simples e imediata.

Iniciativas para indicar a industria, metodologias simplificadas de avaliacdo de
risco de modo a proporcionar aos operadores de dutos, ferramentas para a
otimizacdo dos recursos de inspecdo com vistas a reducdo do risco, sGo bem
recebidas e devem ser incentivadas.

Neste trabalho € feita uma avaiacdo da metodologia de IBR para plantas
industriais proposta no APl 581 BRD, quanto a sua aplicabilidade a dutos. E

verificada ainda a sua consisténcia com as préticas para avaiacdo de risco usadas
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pela indUstria dutoviaria, representadas neste estudo, pelo aplicativo comercial

chamado AP, Integrity Assessment Program.

A metodologia do API 581 BRD foi aplicada a quatro oleodutos terrestres de uma
unidade de Exploracdo & Producdo, através dos métodos qualitativo, semi
guantitativo e quantitativo de andlise de risco para IBR e os resultados s&o

discutidos.

Observou-se a limitagdo do APl 581 BRD para aplicacéo a oleodutos devido a
falta de critérios para abordar alguns modos de falha que ocorrem em dutos e para
tratar de conseguéncias ambientais. Esta limitagdo decorre das diferencas
fundamentais entre 0 modo de instalacdo de um duto e de um vaso de pressdo.
Mesmo assim foram avaliados programas de inspecdo para cs dutos estudados e
os resultados al cancados foram considerados consistentes.

Quanto ao software IAP, justamente por ser um aplicativo especiaista,
recomenda-se 0 seu desenvolvimento na direcdo da sistematizacdo da busca de
cendrios mitigadores de risco dimizados em relagiio a custo. E proposta uma
melhoria ainda mais desafiante, ou sgja, a incorporagéo no algoritmo do IAP, do
método do teorema de Bayes para se atudizar as expectativas do avaliador da
integridade do duto sobre a evolugdo de um defeito sob observac&o, considerando-
se a eficacia das técnicas de inspecdo empregadas e 0 tempo decorrido entre uma
inspecdo e outra. Deste modo, se poderd avaliar diretamente programas de
inspecao para dutos com o software AP, usando-se uma metodologia simplificada
similar a proposta no APl 581 BRD.

Recomenda-se para futuro estudo a aplicacdo do software em desenvolvimento
para a norma APl RP 580 a oleodutos com o objetivo de se verificar igualmente,

sua metodol ogia quanto aos aspectos de adequacéo e simplicidade.

Palavras-chave
Gerenciamento de risco, oleodutos. Inspegdo Baseada em Risco, IBR, API
581 BRD, IAP.


DBD
PUC-Rio - Certificação Digital Nº 0115605/CA


PUC-Rio - Certificacdo Digital N° 0115605/CA

Abstract

Pezzi Filho, Mé&rio. Application of RBI, Risk Based Inspection, to oil
pipelines according to the API 581 BRD methodology — An Evaluation
of its Consistency to the Industry Common Practices for Risk
Assessment. Rio de Janeiro, 2003. 240p. M Sc. Dissertation — Departamento
de Engenharia Mecanica, Pontificia Universidade Catdlica do Rio de
Janeiro.

APPLICATION OF RBI, RISK BASED INSPECTION, TO OIL
PIPELINES ACCORDING TO THE APl 581 BRD METHODOLOGY. An
Evaluation of its Consistency to the Industry Common Practices for Risk
Assessment. Society is increasingly demanding to industry actions aiming at
reducing the occurrence of events with pipelines, which can result in injuries,
fatalities and pollution. Market competition requires pipeline operators provide
their clients with reliable and available transportation and transmission services,
important links in the oil production supply chain. This scenario makes regulators
to enact prescriptive measures in order to achieve higher levels regarding to
pipeline integrity. Albeit these measures and the fact that sometimes pipeline
operators exceed them, many accidents involving pipelines have been happening.
In response to this challenging scenario, industry has been making efforts towards
the systematization of integrity management considering risk.

The standard API STD 1160 Managing System Integrity for Hazardous Liquid
Pipelines was concelved specifically for liquid pipelines installed in high
consequence areas, as defined by the North American legidation, but it doesn't
contain an easy to apply and a smplified methodol ogy.

Initiatives aiming at providing the industry with simplified risk assessment
methologies and tools for the optimization of inspection resources and risk

reduction are welcome and should be stimulated.
In this study it's evaluated the applicability of the RBI methodology for processing
plants and refineries, proposed in APl 581 BRD, to pipelines. It's also verified the

consistency of this methodology to the pipeline industry risk assessment practices,
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represented in this study by the commercial software IAP, Integrity Assessment
Program.

The API 581 BRD methodology was applied to four oil pipelines installed in an
Exploration and Production business unit, using the qualitative, semi-quantitative
and the quantitative approaches for risk assessment and RBI for optimizing
inspection plans. The results are evaluated and discussed.

It's observed limitations of APl 581 BRD in regard to its application to pipelines
as there are missing criteria for evaluating some pipeline typical failure modes and
their respective environmental and financial consequences. These limitations
result from the fundamental differences between the pipeline and pressure vessel
installation ways. In spite of that, inspection plans for the pipelines studied were
evaluated and the results obtained were considered consistent and satisfactory.
Regarding the software IAP, mainly because it's a specific program, it's
recommended its further development towards the implementation of a cost
optimization algorithm for operators standard risk mitigation scenarios. It's also
proposed a challenging improvement on the IAP, that is, the inclusion of the
Bayes theorem methodology in its agorithm, aiming at updating the pipeline
integrity evaluator expectations about the evolution of a defect taking into
consideration the efficiency of the inspection techniques being used and the
inspection frequency on that defect. With this provision it will be possible to
evaluate inspection plans directly with 1AP, using a simplified methodology,
Similar to that proposed in API 581 BRD.

It's recommended for a future study, the application of the software which is
presently being developed for the standard APl RP 580, Risk Based Inspection, to
pipelines for evaluating its methodology in regard to adequacy and simplicity.

Key Words
Pipeline Risk Management. Risk Based Inspection. RBI. APl 581 BRD.
IAP.
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US DOT -
OPS -
CFR -
API -

United States Department of Transportation
Office Pipeline Safety
Code of Federal Regulations

American Petroleum Institute

INMETRO - Instituto Nacional de Metrologia

POF -
OSHA -

NFPA -
AIChE -
CCPS -
EPA -

Pipeline Operators Forum

Occupational Safety and Health Administration U S
Department of Labor

National Fire Protection Association

American Institute of Chemical Engineers

Center for Chemical Process Safety da AIChE
United States Environmental Protection Agency
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