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Pasta de Cimento para pocos de Petroleo

Mistura de agua com Cimento e outros aditivos (a
depender do tipo de cimentacao requerida).

A agua pode ser: Doce, do Mar, doce com mar ou
salmoura.

Pasta é bombeada ao poco numa viscosidade
adequada.
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Tipos de cimento mais usados na

atividade Petroleira

Cimento Classe “A”
Cimento Classe “G”
Cimento Classe “H”

Micro Cimento (aplicacOes especiais)
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Caracteristicas Quimica dos Cimentos

TABLE 9.3—CHEMICAL REQUIREMENTS FOR API CEMENTS

Cement Class
' A B c G H
QOrdinary Grade, O
Magnesium oxide, MgQ, maximum, % 6.0 — 6.0 — —
Sulfur tricxide, S04, maximum, % as' — 4.5 — —
Loss on ignition, maximum, % 3.0 —_ 3.0 —_ —_—
Insoluble residue, maximum, % 0.75 —_ 0.75 —_ —_
Tricalcium aluminate, 3Ca0-AlLO,,
maximum, % — —_ 15 _— —_
Moderate-Sulfale-Resistant Grade, MSR
Magnesium oxide, MgQ, maximum, % — 6.0 6.0 6.0 6.0
Sulfur tricxide, 304, maximum, % - 3.0 35 3.0 3.0
Loss on ignition, maximum, % — 3.0 30 30 30
Insoluble residue, maximum, % — 075 0.75 0,75 075
Tricalcium silicate, C-5 maximum, % — — — 58° 56°
minimum, % — = = 48° 4g°
Tricalcium aluminate, CyA, maximum, 9% —_— 8 8 8 B
Total alkali content expressed as sodium
oxide, Na;0, equivalent, maximum, %" — — — 0.75 0.75
High-Sulfate-Resistant Grade (HSR)
Magnesium oxide, MgO —_— 6.0 6.0 6.0 6.0
Sulfur trioxide, S0, maximum, % - 3.0 as 30 30
Loss on ignition, maximum, % — 3.0 3.0 30 30
Insoluble residue, maximum, % —_— 0.75 0.75 0.75 0.75
Tricalcium silicate, C,S, maximum, % — — — 85° 65°
minimum, % - — — 48° 48°
Tricalcium aluminate, CyA, maximum, % -_ 3 3 3 3
Tetracalcium aluminoferrita, C,AF, plus
twice the tricalcium aluminate, C3A,
maximum, %° — 24 24 24 24
Total alkali content expressed as sodium
oxide, Na;0, aquivalent, maximum, o —_ —_ —_ 0.75 0.75
"When the ticalcium alurninabe conlent (exprassed as CyA) of the Class A cement is 8% or less, the maximum S0, content shall ks 3%,
The expressing of chemical imilaticns Dy means of calculabd G56WTRC COf ds does not rily masan that the cxides ane achually or
enlirely present as such compounds. When the ratio of the percentages of Al;0, to FeyOy is 0.64 or less, the Cyi content is 2em. When the
AL, o Fey0, mtio i greater than .84, the comp shall be bod a5 CyA = (2065 = % ALOS - (1,69 = % Fe,0,), CAF =104 = %

Feyidy, C,S = (4.07 » % Cal) - (7.60 = % Siy) - (6.72 » % ALD,) - (1.43 = % Fed,) - (2.85 = % 50,). When the ratia of AlD, 1o Fe,O, is less
than (U4, the C,5 shall be calculated as Cy5 = (4.07 = % CaQ) - (7.60 = % Si0y) — (4 48 = % ALO,) - (2 86 = % Foy0,) - (285 = % 50,)
*The soduum oxde equivalent (expressed as Na0 equivalent) shall be calculated by Na,O squivalent = (0,658 * % K;0) + % Nay0.
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Exemplo de esquema de poco terrestre

Blowout preventer

93%dia. Intermediate casing 3,800t deep

139 dia. Surface casing 2.000f. deap 5'""dia. Production casing 9, 1001 deep

20°dia, Conductor 100ft, deep

Imparmeable membrana
placed on surface

2T

14006t

34007t

52500

SHERWOOD AQUIFER
(WATER SOURCE)

Triple casing betwaen
drill shaft and aguifier

B

v,

ST. BEES SANDSTONE

MANCHESTER MARL
COLLYHURST SANDSTONE
. SABDENSHALE
_(GAS BEARING)
Fractures several thousand
B[OG\I’:IS_?E?\N:::&A:GL:E feet below deepest
undergraund waler source
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Como era uma cimentacao nos EUA em
1920-1930
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Como é uma cimentac¢ao hoje em dia
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Pocos Perfurados no Brasil
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A ANP contabilizou, no fim do ano passado, 27.305 pocos
perfurados no pais desde a década de 20.

http://brasilenergiaog.editorabrasilenergia.com/cadun/login?url_r
etorno=/news/secoes/panorama/2013/06/panorama-449327.html



Pocos perfurados nos EUA
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Since 1950, 2.6 million oil and natural gas wells have been drilled
in the U.S.

http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=E E
RTWO XWCO NUS C&F=A

Coronel Drake, 1859, Pensilvania. Primeiro Poco.

Standard Oil criada em 1870.
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Pocos em Producao Brasil X EUA

(Petrdleo e gas)
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Producao Petroleo no Brasil

Producao de petréleo no Brasil
(em milhares de barris/dia)
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Producao somente Oleo nos EUA
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Producao dleo (bpd)

G

Produgdo dleo (bpd)
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Metas producdo PETROBRAS (Oleo e
Gas)
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Metas de produgao (Gleo e LGN)

Crescimento em 2074:
1,93 = 7.5% + 1p.p.

Milhdes de barris por dia

2013 2014 2015 2016 2017 2018 2019 2020

* Em 2020, a produggo de dleo e LGN que iremos operar Fonte: Plano de Negdcios e Gestdo 2014-2018.
serd de 4.9 milhdes de barris por dia.
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Boe x EUA, Russia e Arabia Saudita m
Estimated U.5., Russia, and Saudi Arabia petroleum and natural gas production {:-1’5"'
quadnllion Brtish thermal units million barrels per day of oil equivalent
B0 30

United States
Russia

0 Saudi Arabia 2
40 - 20

natural
30 0as 15
20 - 10

petro-
19 leum 3

0 _
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Preco 6leo x tempo (Nominal e corrigido
até Jan-2014)
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Inflation Adjusted
Monthly CRUDE OIL PRICES
(1946- Present) In January 2014 Dollars

© www.InflationData.com
Updated 3/6/2014
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Source of Data
Qil Prices- www.PlainsAllAmerican.com --illinois Crude

CPI-U Inflation index- www.bls.gov




Consumo estimado de Cimento por poco

no Brasil
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* No Mar = 7000 sacos de 94 Ib (298 Toneladas)
e Em Terra =» 2000 sacos de 94 |b (107 Toneladas)
* Numero Pocos Mar por ano=» 200

 Numero pocos Terra por ano = 400
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Mercado estimado de Cimento no Brasil
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* Preco por saco de 94 Ib = USS 25,00 (Preco da Fabrica p/RJ)

* Mercado estimado = USS 84,0 milhdes
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Uso de Silica

Para uma temperatura estatica acima de 230 F (110 C), o uso da
silica (35% a 45% sobre o peso do cimento) é obrigatdrio para a
protecao do cimento endurecido. Uso no Pré Sal.

Para poc¢os de injecao de vapor usa-se silica em todos os
revestimentos do poc¢o.

Granulometria: 200 ou 300 mesh
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Outros Produtos usados na Industria do
Petroleo

e Baritina (Adensante)

e Bentonita (Viscosificante)

e Hematita e Oxido de Manganés (Adensante).

e KCI, NaCl e CaCl2

e Silicato de Sddio (Viscosificante)

e Latéx (Controlador de Filtrado).

* HC

* Areia, Bauxita (10/20, 16/30 e 20/40 mesh) para Fraturamento Hidrdulico,

* Ver especificacoes PETROBRAS e API.
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Obrigado

° pr.souzal957@uol.com.br
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