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Resumo

Oliveira, Marcius Ferrari Duarte de. Andlise da aplicacdo de um sistema
de bombeamento multifasico submarino na producéo de petrdleo. Rio
de Janeiro, 2003, 169 p. Dissertacéo de Mestrado — Departamento de

Engenharia Mecénica, Pontificia Universidade Catdlica do Rio de Janeiro.

Um sistema de producdo e escoamento de petréleo, quando equipado com
manifold submarino, viabiliza a producdo conjunta de pocos de diferentes
capacidades de producdo. O equilibrio conseguido na producdo desses pogos se
faz a custa do estrangulamento (choking) dos pocos de mais ata capacidade de
producdo, de forma a propiciar um equilibrio com aqueles de mais baixa
capacidade de producdo. Naturalmente as vazfes atingidas nessa forma sinérgica
s80 menores do que aguelas que seriam atingidas com a producdo em separado
desses pocos mas, tais menores vazdes sdo economicamente mais atraentes devido
as economias atingidas nos custos de investimento (e.g., reducéo do comprimento
total de linhas de producéo e do nimero de risers) e das esperadas e normalmente
ocorrentes reducdes de custo operacional nesses sistemas. Entretanto, a partir da
disponibilidade da tecnologia de bombeamento multifésico submarino, na qual se
torna possivel diretamente transferir energia a misturas multifasicas (6leo, gas e
agua) em producdo, viabiliza-se 0 estabelecimento de um novo e mais atraente
tipo de equilibrio nesses sistemas. Ta novo equilibrio, possivel pelo uso de
sistemas de bombeamento multifasico instalados em manifold submarinos de
producdo, deve propiciar niveis de producéo governados inclusive pelos limites
impostos pela engenharia de reservatorios e ndo mais tdo somente pelas
caracteristicas fisicas dos sistemas (secOes de escoamento, distancias, laminas
d &gua, propriedades dos fluidos €c.). A esta forma inédita de obtencdo de um
novo e mais ato patamar de equilibrio da producdo, a literatura vem utilizando a
denominacdo Estrangulamento Positivo Positive Choking). Assim, baseados no
aumento das vazdes de producdo — antecipacdo de produgdo — e no potencial
aumento dos fatores de recuperacdo — maiores volumes produzidos - acredita-se
ser tal técnica economicamente atraente quando aplicada em sistemas de producéo

ainda em implementacdo, ou mesmo, na implantacdo da mesma em sistemas ja
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instalados. O proposito destatese é o de contribuir na andlise técnica e econémica
da inédita aplicacdo de um sistema de bombeamento multifasico submarino num

sistema de producéo equipado com manifold.

Palavras-Chave:

) Bombeamento Multifasico Submarino, Bomba Multifasica, Bombeamento
de Oleo e Gés, Bomba-Compressor
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Abstract

Oliveira, Marcius Ferrari Duarte de. Evaluation of a subsea multiphase
pumping system applied on petroleum production. Rio de Janeiro, 2003,
169 p. MSc. Dissertation - Departamento de Engenharia Mecanica,
Pontificia Universidade Catdlica do Rio de Janeiro.

A subsea oil production system allows simultaneous production of several
wells with different flow rates when the system has a subsea manifold. In order to
balance the different flow rates, the higher production wells have their flow rates
reduced via a choking system. As a result, the total flow is lower than the
summmation of al individua well flow rates. But, this combined and lower
production has a very attractive economics, as it requires lower capital
expenditures, mainly due to the shorter overall length of flowlines and lower
number of risers and, also due to the expected lower operational costs. Nowadays,
however, with the availabity of the technology of subsea multiphase pumping
system, which enables the transfer of energy to multiphase mixtures (oil, gas and
water) under production, becomes possible to achieve an even higher and more
attractive plateau in these petroleum production systems. This new equilibrium
plateau, made possible by the technology of subsea multiphase pumping, will lead
to production levels that will attempt to take benefit of al reservoir allowance and
then extending the primary production limit imposed by the production system
characteristics (e.g., flowline length, water depth, produced fluid properties etc.).
This novel scheme that allows obtaining a now and higher production level is
being caled in the literature as “Positive Choking*. Therefore, based on the
resultant aspects of production flow rate increase — production anticipation — and
on the potentially higher recovery factors — larger produced volumes — is what
drives the belief that such technology can be economically attractive to new
production systems being installed or even in those aready in operation. The

purpose of this work is to contribute in the technical and economical evaluation of
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Multiphase Pumping System application on a subsea production system equipped
with a manifold.

Key-words:

Subsea Multiphase Pumping, Boosting System, Pump-Compressor, Oil and
Gas Pumping
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- bolha, saturacéo
- critica, conversdo
- fluido externo

- fluido

_g$

gd - gésdissolvido

of
gt
I
m
n
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P
S

- gaslivre

- géstotal produzido
- liquido

- mistura

- sem escorregamento
- Oleo

- presséo

- solubilidade do gés no 6leo, escorregamento (slip)

sy - superficial do gas

d

- superficia do liquido

sw - solubilidade do gés na &gua

w

- &gua
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