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Resumo

Ferreira da Silva, Mario; Braga, Arthur Martins Basa. Aplicacédo de
laser para canhoneio de pocos de petrdleRio de Janeiro, 2013. 180p.
Dissertacdo de Mestrado - Departamento de Engenhsiecéanica,
Pontificia Universidade Catodlica do Rio de Janeiro.

Esta dissertacdo apresenta os resultados de udoessando a avaliacédo
do uso de lasers de alta poténcia para operac@tioeneio em pocos revestidos
e cimentados em reservatorios carbonaticos, cujetied é introduzir furos
laterais nas paredes do poco para permitir o esattando fluido do reservatério
para o po¢co. Numa reviséo bibliografica de patemiesnacionais publicadas na
ultima década, levantou-se o atual estado da artesd de lasers para perfuracao
de rochas. Foram publicados 226 documentos detpatdesde o ano de 2008,
indicando a grande relevancia tecnolégica do terastad dissertacdo. S&o
apresentados os resultados de testes de Resisté@mapressado e analises de
microtomografia, realizados em amostras de pastasndento com formulacdes
usadas nos pocos do Pré-sal e de rochas carbenéitacaracteristicas proximas
as encontradas nesses reservatorios. O laseraufibzado apresentava poténcia
de até 1,5 kW e comprimento de onda de 1.064 pra. &aaracterizacao destes
materiais, antes e apos a producdo de canhonerasn frealizados ensaios de
Difragcdo de Raios X e de Espectrometria de Fluéresa de Raios X. Na
avaliagdo da estrutura das amostras, foram utdizamn tomografo de raios-X e
um microtomografo. Energia especifica estimada é81Zmm3 para carbonato.
Testes em corpos de prova compostos de revestifoiememto/carbonato. Com
laser de poténcia de 1,5 Kw por 80 segundos, pn@iuzfuros de 5 mm de
diametro e 50 mm de profundidade. Os resultadagagtiemostram, ainda que

preliminarmente, o potencial do uso dessa tecralegi operacdes de canhoneio.

Palavras-chave

Laser; canhoneio; poc¢o; carbonato; reservatorionakacao.
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Abstract

Ferreira da Silva, Mario.; Braga, Arthur Martins rBasa (advisor).
Application of lasers for perforation of petroleum wells Rio de Janeiro,
2013. 180p. MSc. Dissertation — Departamento deelingria Mecanica,
Pontificia Universidade Catdlica do Rio de Janeiro.

This thesis presents the results of a study evaly#te application of high-
powered lasers when perforating cement-lined wellsarbonate rock reservoirs.
The focus is on the creation of lateral channethénwalls of the well to allow the
flow of the oil into the well. Through an intensivgerature review of the
international patents published in the last dec#u® current state-of-the-art use
of lasers in the perforation of rocks was evaluat8gecifically, 226 patent
documents were found to have been published sif68,2showing the great
importance of laser technology in this field. Thesults of the Resistance to
Compression tests and the microtomography analysespresented, showing
samples of the cement slurry formulation used ie-galt wells and carbonate
rocks with characteristics close to the ones faartthese types of reservoirs. The
fiber laser utilized presented an output of up tBkV and a wavelength of
1,064pm. The characterization of this materialpkeefand after the production of
perforations, was analyzed using X-ray Diffractiand X-ray Fluorescence
Spectroscopy. To evaluate the structure of the EmnX-ray tomography and
microtomography were employed. The specific enengas estimated at 243
J/mn? for the carbonate rocks. The final tests to represiee well architecture
were realized with samples of liner/cement/carb®ny means of lasers with the
power of 1.5kW for 80 seconds, channels with 5mamditers and 50mm depths
were produced. The results obtained show, althoogly preliminarily, the

potential of using this technology in perforatiqrecations.

Keywords

Laser; perforation; well; carbonate; reservoimnstiation.
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Nd:YAG
nm
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R
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Spallation
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Wp

Comprimento de onda

Chemical Oxygen-lodine Laser
fragmentos, cascalhos.

Maxima energia

Mid-Infrared Advanced Chemical Laser
Mechanical specific energy
Neodymium yttrium aluminum garnet
nano metro

Maxima poténcia meédia

Méaxima poténcia de pico

Taxa de repeticéo

Taxa de penetracdo da broca

Specific energy

descamacao, estilhacamento.
Unconfined stregstenséo nao confinada
Peso sobre a broca

Largura do pulso
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