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Resumo

Loureiro, Tabita Yaling Cheng; Orlando, Alcir de Faro. Medicao de Vazao
de Gas em Sistemas de Flare (Tocha). Rio de Janeiro, 2013. 152p.
Dissertacio de Mestrado - Departamento de Engenharia Mecanica,
Pontificia Universidade Catdlica do Rio de Janeiro.

Anualmente, mais de 100 bilhdes de m3 de gis sdo queimados
mundialmente em flares nas instalagdes de petrdleo e gds natural. Esse nlimero era
ainda maior a alguns anos atras. No passado, o holofote estava sobre o petrdleo e
0 gés natural era visto como uma fonte de energia ndo rentdvel. A preocupacio
mundial com o aquecimento global impulsionou as acdes para reducdo das
emissoes de gases causadores do efeito estufa. A crescente mobilizacdo dos
orgdos reguladores de diversos paises para imposi¢ido de restricdes de queima e
ventilacio do gds natural vem contribuindo para a melhoria dos indices de
aproveitamento do gés associado. Muito embora jia tenha havido um avanco
relevante, o montante de gds desperdicado ainda precisa ser reduzido. Neste
contexto, a necessidade de se quantificar corretamente os volumes desperdi¢ados
de gas fica evidente. As agdes para reducdo da queima ou ventilacdo de gas
natural se baseiam fortemente em medicdes precisas. O reflexo disto sdo as
constantes publicacOes de diretrizes regulatérias voltadas para as medi¢es de
vazdo de gés dos sistemas de alivio/tocha. Apesar da medi¢ao de gds de flare ndo
ser uma técnica nova, ela ainda € considerada desafiadora e bem diferente das
demais aplicagdes de medicdo de vazdo. A natureza imprevisivel da queima de
gds natural, associada a instalacdes inadequadas, torna a medi¢do extremamente
dificil e complexa. O presente trabalho traz uma visdo geral da queima de gas
natural, da regulacao do tema no Brasil e no mundo e das caracteristicas e desafios
da medicdo de gis de flare. Adicionalmente, foram feitos estudos de incerteza
sobre os volumes didrios medidos nos pontos fiscais de gds de uma instalacdo
tipica, de forma a analisar a influéncia da incerteza da medi¢cdao do gds de tocha
sobre a incerteza da produc¢do mensal de gas natural, que € a base de cdlculo para
as devidas participagdes governamentais. Também foram calculadas as diferencas
obtidas entre a medicdo indireta (balanco volumétrico de gis) e a medigdo direta
(medicao ultrassonica) da queima de gis natural e as incertezas relacionadas a

medicdo indireta.
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Abstract

Loureiro, Tabita Yaling Cheng; Orlando, Alcir de Faro (Advisor). Gas Flow
Measurement in Flare Systems. Rio de Janeiro, 2013. 152p. MSc.
Dissertation - Departamento de Engenharia Mecanica, Pontificia
Universidade Catdlica do Rio de Janeiro.

Annually, more than 100 billion cubic meters of gas are flared from
upstream oil and gas facilities. This number was even higher a few years ago. In
the past, the spotlight was on oil and natural gas was seen as a non-profitable
source of energy. The worldwide concern over global warming spurred actions to
reduce emissions of greenhouses effect gases, contributing to change the scenario
above. The increased mobilization of regulators from many countries enforcing
gas flaring and venting restrictions has contributed to the improvement of gas use.
However, although some progress has been already achieved, the amount of
wasted gas still needs to be reduced. In this context, the need to correctly quantify
the volumes of gas flared is evident. Actions to reduce the flaring or venting of
natural gas rely heavily on accurate measurements. This reflects on the rigorous
flare measurement guidelines introduced by many countries to support flaring
legislation. Although the flare gas measurement is not a new technique, it is still
considered a challenging task and quite unique compared to other flow
measurement applications. The unpredictable nature of the flaring, many times
happening at inadequate facility, makes measuring it extremely difficult and
complex. This work provides an overview of gas flaring, regulatory requirements
in Brazil and worldwide and the characteristics and challenges of flare gas
measurement. In addition, uncertainty studies were made over the daily volumes
measured in the fiscal points of a typical installation, in order to analyze the
influence of the uncertainty of flared gas measurement on the uncertainty of
monthly gas production, which is the basis for calculating the government takes.
The differences obtained between the gas flaring indirect measurement (“by-
difference” method) and direct measurement (ultrasonic measurement) were also

calculated, as well as the uncertainties related to the indirect measurement.
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