Solucoes em Umbilicais

Global Umbilical Solutions







Sistemas de Umbilicais

A MFX do Brasil é uma empresa industrial fabricante de produtos es-
pecializados para o mercado offshore do setor petrolifero. Atualmente
qualifica-se entre os principais fornecedores mundiais de umbilicais.

A MFX do Brasil desenvolve projetos de Umbilicais Eletro-Hidraulicos de
Producdo, Controle e Injecdo Quimica, IWOCS, Umbilicais Eletro-Hi-
draulicos de Poténcia e Sinal e, Umbilicais de Poténcia, capazes de realizar
atividades em pocos localizados em profundidade de até 3.000 metros
de lamina d'agua.

Sempre atenta as novas tendéncias do mercado e as necessidades dos
seus clientes, além de projetar e fabricar umbilicais e mangueiras, a MFX
desenvolve solugdes de acordo com as demandas especificas de cada
projeto e prové também servicos de instalagdo, lancamento, recuperacao,
assisténcia técnica e upgrade em umbilicais.

PROJETO, PESQUISA FABRICACAO SERVICOS
E DESENVOLVIMENTO E TESTES POS VENDA

PROJECT, RESEARCH AND DEVELOPMENT MANUFACTURING AND TESTING AFTER SALES SERVICES

MFX do Brasil is a manufacturing company specialized in products for the offshore Oil
and Gas industry and is among the world's leading umbilical suppliers.

MFX develops projects for Electro-Hydraulic Control Umbilicals, Chemical Injection,
IWOCS, Electro-Optical, Power and Signal Umbilicals, and also hybrid umbilicals, ca-
pable of performing operations in wells located in water depths of up to 3,000 meters.

Always aware of new market trends and the needs of its customers, MFX develops
solutions to meet the specific requirements of each project and also provides laying, ins-
FPSO na costa brasileira / tallation, repair, customer technical assistance and upgrade services, besides the design
FRSOat the Brazilian coast and manufacture of umbilicals and hoses.
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A Empresa

Fundada em 1982, foi pioneira no Brasil na fabricacdo de cabos umbilicais
utilizados no processo de extragdo de petréleo em alto mar. Desde entéo,
a MFX, comprometida com a exceléncia de seus produtos e servigos, man-
tém um permanente fluxo de investimento em pesquisa e desenvolvimen-
to, assegurando o mais alto padrdo na industria de Oleo e Gés.

A MFX do Brasil esta localizada em Salvador no Estado da Bahia/Brasil,
estrategicamente posicionada na Baia de Aratu, permitindo assim agili-
dade logistica no escoamento da producédo via maritima, em area portu-
aria prépria, com uma infra-estrutura fabril moderna e tecnologicamente
capacitada a atender as demandas do mercado offshore a nivel mundial.

A MFX fabrica em suas proprias instalagdes as mangueiras que compde os
umbilicais, e conta também com escritério comercial no Rio de Janeiro/RJ.

Nivel do mar

Administragao e.fabrica da MFXem Salvador /
MEX headquarterand industrial facility.in Salvador

About MFX

Founded in 1982, MFX pioneered in Brazil the
manufacture of umbilicals used for subsea oil
production. Since then, MFX has been commit-
ted to the excellence of its products and services
by maintaining a constant flow of investment in
research and development, ensuring the highest
standard in the Oil and Gas industry.

MFX is located in Salvador, in the state of
Bahia, Brazil, strategically positioned in the
bay of Aratu, and built under a product deli-
very design concept that allows expedite and
easy logistics operations through its own port
area. MFX also counts with a sales office loca-
ted in the city of Rio de Janeiro.

Equipped with a modern manufacturing in-
frastructure which is technologically capable to
meet the worldwide offshore market demands,
MFX produces on its facilities all the hoses ne-
cessary for the production of its umbilicals.

Sea level
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Projeto, Pesquisa e Desenvolvimento

Todos os produtos e processos sao tecnologicamente projetados e tes-
tados pela MFX e, os processos de fabricagao sao controlados por siste-
mas computacionais para assegurar o cumprimento das especificagcoes
definidas pelo cliente, dentro de um sistema de Qualidade robusto e
em continua melhoria.

A empresa conta com um corpo técnico de engenheiros, especialistas
e PhD's altamente capacitados para projetar a estrutura requerida para
cada aplicacdo e necessidade do mercado.

Os umbilicais da MFX sao produzidos em diferentes configuracoes
para atender as mais diversas aplicacdes e projetos, podendo ser cons-
tituidos de mangueiras hidraulicas, de injecdo quimica ou em tubos de
aco especial combinados com cabos elétricos de poténcia, sinal e cabos
de fibra 6tica, com ou sem armadura metalica, para classes de pressdo
de 5.000, 10.000 e 15.000 psi.

Com comprimentos continuos de até 10km e diametros variando de 3"
a 10", os umbilicais da MFX sdo fornecidos com as adequadas termi-
nacoes e acessérios especialmente desenvolvidos e projetados para as
diversas conexdes e aplicagoes.

Engenharia da MFX em anélise erffica de projeto /
MFX engineering project review

Project, Research and Development

All products and processes are designed and
tested by MFX, and the manufacturing pro-
cesses are controlled by computer systems to
ensure compliance with customer specifica-
tions, within a robust quality and continuous
improvement system.

The company has a team of proficient engine-
ers, experts and PhD- qualified personnel to
design the structure required for each applica-
tion and market demands.

MFX umbilicals are manufactured in different
configurations to meet various applications
and projects, and may be composed of ther-
moplastic hydraulic hoses, chemical injection
hoses or special steel tubes combined with
electrical power cables, signal and fiber optical
cables, with or without steel armor for pressu-
re classes up to 15,000 psi.

With continuous lengths of up to 10 km and dia-
meters ranging from 3 to 10 inches, MFX umbi-
licals are provided with appropriate fittings and
accessories specially developed and designed for
various connections and applications.



Teste de colapso e tracdo na fabrica da MFX /
Tensile and collapse test at MFX facility




Andlise de teste dindmico no laboratério MFX /
Dynamic test analysis at MFX umbilical lab

Qualificagéo Qualification

A MFX dispde de um laboratério completo, de testes estaticos e dina- MFX has a fully-equipped lab set up for static

micos de umbilicais para qualificagdo de produtos e protétipos supor- and dynamic tests of umbilicals for the quali-
, . . fication of products and prototypes ensuring

tando continuo aperfeicoamento de seu trabalho e foco em Pesquisa continuous development of its work and focus

e Desenvolvimento. on aR & D strategy.

= i e MFX products are designed and qualified as per
Os produtos da MFX sao certificados pelas normas API e I1SO especifi API and 15O standards specific for the Oil & Gas

cas da industria petrolifera e aprovados pelos seus clientes ao longo de industry and have been continuously approved
mais de 25 anos de servigos prestados. by its customers for over 25 years of service.

} Teste ciclico no laboratério da MFX /
Installation cyclic test at MFX umbilical lab




Méquina de armadura na fabrica da MFX /
Armouring machine at MFX plant




Teste em amostras de umbilicais na MFX /
Umbilical samples testing at MFX

Extrusdo de capa termoplastica
na fabrica da MFX /
Thermoplastic jacket extrusion at MFX plant

Fabricacao e Testes

A MFX do Brasil tem um processo integrado de producdo que se inicia
com a selecdo criteriosa de fornecedores e matérias primas e se estende
ao servico de atendimento técnico p6s venda com efetivo lancamento do
umbilical na agua.

O seu processo de fabricagdo inclui a extrusdo de tubos termoplasticos
que, apds receber uma ou mais camadas de fibra de aramida e capa ex-
terna sdo testados para formar as mangueiras termoplasticas, tipo hidrau-
lica ou, com a inclusdo de carcagas metdlicas, as mangueiras de injecao
quimica com alta resisténcia ao colapso.

As mangueiras sao reunidas em operagao de cableamento em conjunto
com cabos elétricos e envoltos em uma capa intermediaria termoplastica.
Uma ou mais camadas de armadura metalica sdo devidamente projetadas
para diferentes cargas de tragdo durante a operagdo submarina e, sobre a
qual é aplicada uma nova capa externa termopléastica.

Alternativamente, mangueiras podem ser substituidas por tubos de aco
especial, como também em suas estruturas, os umbilicais podem conter
cabos elétricos de poténcia e fibra 6tica, além dos cabos de sinal.

Manufacturing and Testing

MFX do Brasil has an integrated supply process that begins with a careful selection of
suppliers and raw materials and extends to the customer technical service with effective
installation and commissioning of the umbilical in the water.

Its manufacturing process includes the extrusion of thermoplastic tubes, which, after
receiving one or more layers of aramid fibers and an outer sheath are tested to form
the thermoplastic hydraulic hoses, or, with the inclusion of a metal carcass, form the
chemical injection hoses with a high collapse resistance.

The hoses are then assembled in the cabling process with the electrical cables and wra-
pped in a thermoplastic intermediate jacket. One or more layers of steel wire armor are
duly designed for different tensile loads during underwater operations, upon which, a
new thermoplastic outer jacket is applied.

Alternatively, hoses can be replaced by special steel tubes and the steel wire armor
replaced by aramid braid armor.

Also in their structures, the umbilicals may contain electrical power cables, optical fibers,
as well as signal cables.






) Montagem de acessérios SerViQOS P()S Venda
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pela equipe MFX

-~ Recuperacao de Umbilicais

Desde 2007, a MFX tem prestado servico de reparo e upgrade de umbilicais
através da substituicdo de determinados elementos funcionais que por ven-
tura tenham sido danificados em sua operacdao ou que requeiram upgrade.
A MFX é a Unica empresa no Brasil a desenvolver esta expertise voltada a
atender o mercado de cabos umbilicais submarinos. Essa disposicao de levar
solugdes para o mercado petrolifero offshore é um fator determinante para
consolidagdo e fortalecimento da MFX do Brasil nas aplicagdes IWOCS.

Manutencao e Instalacao de Umbilicais

A MFX do Brasil oferece servicos onshore e offshore relacionados a lanca-
mento, instalagdo, manutencao e perfeita adequagao de umbilicais, cabos
submarinos e acessorios as necessidades mecanicas, hidraulicas e elétricas
do cliente. Dentre as principais atividades desenvolvidas estao:

* Manuseio, carregamento e descargas de bobinas até 400t;

* Transferéncias de cabos submarinos, tubos flexiveis e umbilicais
submarinos entre porto/embarcagido e embarcagao/porto;

* Lancamentos e instalagcdes de cabos submarinos entre locagao
terrestre e plataforma maritima;

* Langcamentos e instalagdes de cabos submarinos entre plataformas
maritimas;

* Enterramento terrestre de cabos de energia, revestidos por dutos
flexiveis de protecao;

* Enterramento submarino (Trenching) de cabos, dutos e umbilicais
submarinos.

Assisténcia Técnica

A MFX do Brasil conta com corpo técnico especializado formado por
Engenheiros, Técnicos e Montadores altamente qualificados capazes de
auxiliar ou coordenar servigos onshore e offshore:

* Instalacdo e Treinamento;

* Manutencao e Reparos;

* Inspecao e Testes;

e Contratos de Assisténcia;

* Montagem de Acessérios e Conectores Elétricos.







} MEFX team assembling accessories

A
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After Sales Services

Repair and Upgrade of Umbilicals

Since 2007, MFX has been offering its customers the option to repair and upgrade non
armored umbilicals by substituting certain functional elements who may have been da-
maged in operation or may require an upgrade. MFX is the only company in Brazil that
developed this expertise targeted at the subsea umbilical cables market. The willingness
to bring solutions to the offshore oil market is a determining factor for the MFX conso-
lidation and strengthening in IWOCS applications.

Maintenance and Installation of Umbilicals / Pipelines / Cables

MFX do Brasil offers both onshore and offshore services including laying, installation,
maintenance and perfect fitness of its umbilicals and accessories to the mechanical,
hydraulic and electrical needs of its customers. Among the main services offered are:

* Handling, loading and unloading of up to 400 ton reels;

* Port/Vessel and Vessel/Port transfer of subsea cables, subsea flexible tubing and
umbilicals;

e Laying and installation of submarine cables between onshore facilities and offshore
platforms;

e laying and installation of submarine cables between offshore platforms;
* Onshore Trenching of electric power cables, protected by flexible tubing;

* Subsea Trenching for cables, pipes and umbilicals.

Customer Technical Service

MEFEX counts with a technical expert team comprised of highly qualified engineers and
technicians to assist or coordinate services onshore and offshore:

* |Installation and Training;
* Maintenance and Repair;
* Inspection and Testing;

¢ Service Contracts;

* Accessories and Electrical Connectors Assembly.
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P Umbilicais MFX na fébrica em Salvador /

MFX umbilicals at Salvador plant Prod utos
A linha de produtos e servigos da MFX é composta por:

* Umbilicais para Sistemas de Produgao (Injecdo, Controle e Poténcia -
Aplicagoes Estaticas/Dinamicas);

* Umbilicais para Sistemas de Intervencao, Instalacdo e Workover (IWOCS,
DPR, BOP e Well Testing);

* Projetos Especiais;

* Mangueiras Termoplasticas de Alta Pressao: até 10.000 psi w.p.;

* Mangueiras de Injecdo Especiais: até 15.000 psi w.p.;

* Dutos Reforcados (Submarinos / Protecdo / Superficie);

* Acessorios (conectores elétricos, bend stiffener, armor pot, caixas de emen-
da, dentre outros especialmente projetados para umbilicais e mangueiras).

Certificada ISO 9001 desde 1999 pela DNV (Det Norske Veritas), o Sis-
tema de Garantia da Qualidade da MFX aperfeicoa-se continuamente
através de feedback de seus clientes e benchmark na indistria.

As mangueiras hidraulicas e componentes de umbilicais séo certificados e
homologados conforme a Norma API 17E.

Os produtos MFX possuem garantia padrao de doze meses em uso ou
de dezoito meses a partir da entrega. Seu nivel de qualidade é resultado
do trabalho de uma equipe especialmente treinada e capaz de realizar
assisténcia técnica em tempo integral.

Products

MFX s portfolio of products is composed by:

* Subsea Production Umbilicals (Injection, Control and
Power for Dynamic and Static Applications)

e Intervention, Installation and Workover Umbilicals
(IWOCS, DPR, BOP and Well Testing)

* Customized Umbilicals

* High Pressure Thermoplastic Hoses: up to 10000 psi w.p.
* Special Injection Hoses: up to 15000 psi w.p.

* Reinforced Pipes (Submarine / Protection / Surface)

* Accessories (bend stiffeners, armor pots, splice boxes,
electrical connectors for Umbilicals and Hoses)

ISO 9001 Certified since 1999 by DNV (Det Norske Veritas),
MFX’s Quality System continuously improves through it's
customers feedback and benchmarking processes.

The hydraulic hoses and umbilical components are manufac-
tured and fully certified in accordance with the APl 17E stan-
dard.

MFX products have a standard guarantee of 12 months in use or
18 months after delivery. The quality level of its products is the
result of the work of a dedicated, highly trained, and specialized
team of employees, capable of providing fulltime, around-the-
-clock technical service.

Umbilical hibrido MFX /
MEFX hybrid umbilical
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TUBOS DE ACO / STEEL TUBES

5 + 4CE

Umbilical Eletro-Hidraulico/
Electro-Hydraulic Umbilical

5 x Steel Tubes 2" 5000 psi WP + 4CE (1 x 2 x 4 mm?2)

Especificacbes Técnicas / Technical Data

Lamina D’Agua / Water Depth: 2500 m
DE Nominal / O.D: 120,5 mm
Raio Min. Curvatura / Bending Radius: 688 mm
Teste / Test Pressure: 7500 psi
N° de Linhas / Lines: 5 Superduplex Tubes
N° Cabo Elétrico / Electrical Cable: 4
Peso no ar com agua /

weight in the air with water: 34,25 Kg/m

Peso na agua com fluido hidraulico /
weight in the water with hydraulic fluid: 25,17 Kg/m

MANGUEIRAS / HOSES
Nao aplicavel /

Not Applicable
CABO ELETRICO / ELECTRICAL CABLE
DE Nominal / O.D: 13 mm
Tipo / Type: 1x2x4 mm?
N° Elementos / Elements: 8
ARMADURAS / ARMOURING
DE Nominal / O.D: 3,5 mm
Tipo / Type: Arame Galv./

Galvanized Steel Wire

Carga de Ruptura / Breaking Load:

ENCHIMENTO / FILLERS
DE Nominal / O.D:
Material / Material:

COBERTURA / OUTER SHEATH
Material / Material:

Exp.Vol.(Mangueira) /
Hose Vol. Expansion:

Polietileno / Polyethylene
Arame de Aco / Stee! Wire
Polietileno / Polyethylene

Cabo Elétrico de Sinal /
Signal Electrical Cable

Tubo de Ago / Steel Tube

191 tf

21,3 e 35,93 mm
Tubos de PEBD /
Tubes of LDPE

Polietileno de Alta
Densidade - PEAD/
Polyethylene - HDPE

Nao aplicavel /

Not Applicable
OBSERVAGOES / COMMENTS
Armadura de Arames / Armouring:
12 camada / 7st Layer: 72/75 arames/steel wires
22 camada / 2nd Layer: 78/81 arames/steel wires
32 camada/ 1st Layer: 87/84 arames/steel wires
42 camada / 2nd Layer: 90/93 arames/steel wires



HIBRIDO / HYBRID

12+3+3CE (Power)+3CE (Signal)+3FO (Fibre Optic)

12 x 3/8" 6M10 HTR + 3 x 2" HCR-HTR + 3 x CE (1 x 2 x 2,5mm?) + 3 x CE (1 x 240 mm?) + 3 x FO (4SMFO)

Especificagbes Técnicas / Technical Data

Lamina D'Agua / Water Depth: 2500 m
DE Nominal / O.D: 196 mm
Raio Min. Curvatura / Bending Radius: 1564 mm
Teste / Test Pressure: 11250 psi
N° de Linhas / Lines: 1243
N° Cabo Elétrico / Electrical Cable: 3+3+3
Peso no ar com agua /

weight in the air with water: 67,71 Kg/m
Peso na agua com fluido hidraulico /

weight in the water with hydraulic fluid: 39,86 Kg/m
MANGUEIRAS / HOSES

DI Nominal / ID: 3/8" e 1/2"
Tipo / Type: MFX 6M10 e MFX HCR-HTR /

MFX 6M10 and MFX HCR-HTR
(High Temperature Resistant)

Pressao Trabalho / Working Pressure: 7500 psi

ARMADURAS / ARMOURING

DE Nominal / O.D: 5,5 mm

Tipo / Type: Arame Galv.
Galvanized Steel Wire

Carga de Ruptura / Breaking Load: 679,36 tf

Polietileno / Polyethylene

Arame de Aco / Steef Wire

Polietileno / Polyethylene

Cabo Elétrico de Sinal / Signal Electrical Cable

Fibra Optica / Fiber Optic

Cabo Elétrico de Poténcia / Power Electrical Cable
Mangueiras Hidraulicas / Hydraulic Hoses

Mangueira de Injecao Quimica / Chemical injection Hose

ENCHIMENTO / FILLERS

DE Nominal / O.D: 6; 8; 10; 22 e 28,2 mm/

6; 8; 10; 22 and 28,2 mm
Material / Material:

Cordas de Polipropileno ou Polietileno;

Polietileno de Baixa Densidade /

Polypropylene or Polyethylene Ropes;

Low Density Polyethylene.

COBERTURA / OUTER SHEATH
Material / Material: Polietileno de Alta
Densidade - PEAD/
Polyethylene - HDPE
Exp.Vol.(Mangueira) /
Hose Vol. Expansion:
3/8" 6M10 7500 psi: 2,85 cm?/ft

(7500 psi)

OBSERVAGOES / COMMENTS

Armadura de Arames / Armouring:

12 camada / 7st Layer: 87/90 arames/steel wires
22 camada / 2nd Layer: 92/96 arames/steel wires



UEH RISER / FLOW

UEH9 + 3 + 1CE

Umbilical de Controle e Injecao Quimica/
Injection & Control Umbilical

9x3/8" 6M9 + 3 x 2" HCR + 1CE (3 x 2 x 2,5 mm?)

Especificacbes Técnicas / Technical Data

Lamina D’Agua / Water Depth:

DE Nominal / O.D:

Raio Min. Curvatura / Bending Radius:
Teste / Test Pressure:

N° de Linhas / Lines:

N° Cabo Elétrico / Electrical Cable:
Peso no ar / weight in the air:

Peso na dgua / weight in the water:

MANGUEIRAS / HOSES

DI Nominal / ID:

Tipo / Type:

Pressdo Trabalho / Working Pressure:
DI Nominal / ID:

Tipo / Type:

Pressao Trabalho / Working Pressure:

CABO ELETRICO / ELECTRICAL CABLE
DE Nominal / O.D:

Tipo / Type:

N° Elementos / Elements:

ARMADURAS / ARMOURING
DE Nominal / O.D:
Tipo / Type:

2000 m
138,2 mm
852 mm
7500 psi
9+3

1

39,62 kg/m
24,31 kg/m

3/8"

MFX 6M9
5000 psi

A"

MEX 2" HCR
5000 psi

40 mm
3x2x2,5 mm?
6

6,5 mm
Arame Galv.

(Galvanized Steel Wire)

Polietileno / Polyethylene

Arame de Aco / Steel Wire

Polietileno / Polyethylene

Cabo Elétrico de Sinal / Signal Electrical Cable
Mangueiras 3/8" (6M9) / Hoses 3/8" (6M9)
Mangueira 2" (HCR) / Hose /2" (HCR)

Carga de Ruptura / Breaking Load: 337,3 tf
ENCHIMENTO / FILLERS
DE Nominal / O.D: 10 mm

Material / Material: Cordas de Polipropileno
ou Polietileno / Polypropylene

or Polyethylene Ropes

COBERTURA / OUTER SHEATH
Material / Material: Polietileno de Alta
Densidade - PEAD/
Polyethylene - HDPE
Exp.Vol.(Mangueira) /
Hose Vol. Expansion: 6M9 3/8"-2,2 cm3/ft - 5.000 psi
HCR 2" nao aplicavel/

not applicable

OBSERVACOES / COMMENTS
Armadura de Arames / Armouring:
12 camada / 7st Layer:

22 camada / 2nd Layer:

46 arames/steel wires
54 arames/steel wires



UEH MANIFOLD

UEH 52 + 10 + 1 CE

Umbilical de Controle e Injecao Quimica/

Injection & Control Umbilical (Manifold)

52 x 3/8"” 5000 PSI WP + 10 x 2" HCR 5000 PSI
+ 1CE(12x2 x 2,5 mm?)

Especificacbes Técnicas / Technical Data

Lamina D'Agua / Water Depth: 500 m
DE Nominal / O.D: 223 mm
Raio Min. Curvatura / Bending Radius: 1450 mm
Teste / Test Pressure: 7500 psi
N° de Linhas / Lines: 52+10

N° Cabo Elétrico / Electrical Cable: 1
N° Cabo de Aco / Steel Cable: -

Peso no ar / weight in the air: 76,52 Kg/m
Peso na agua / weight in the water: 36,72 Kg/m
MANGUEIRAS / HOSES

DI Nominal / ID: 3/8" /4" HCR
Tipo / Type: MFX 6M9 / MFX /2" HCR
Pressao Trabalho / Working Pressure: 5000 psi
CABO ELETRICO / ELECTRICAL CABLE

DE Nominal / O.D: 59 mm
Tipo / Type: 12x2x2,5 mm?
N° Elementos / Elements: 24
ARMADURAS / ARMOURING

DE Nominal / O.D: 6 mm
Tipo / Type: Arame Galv.

(Galvanized Steel Wire 75kgf / mm?)

Polietileno / Polyethylene

Arame de Aco / Steel Wire

Polietileno / Polyethylene

Cabo Elétrico de Sinal / Signa/ Electrical Cable
Mangueiras Hidraulicas / Hydraulic Hoses

Mangueira de Injecdo Quimica / Chemical Injection Hose

Carga de Ruptura / Breaking Load: 352,66 tf
ENCHIMENTO / FILLERS
DE Nominal / O.D: 8 mm

Material / Material: Cordas de Polipropileno
ou Polietileno / Polypropylene

or Polyethylene Ropes

COBERTURA / OUTER SHEATH
Material / Material: Polietileno de Alta
Densidade - PEAD/
Polyethylene - HDPE
Exp.Vol.(Mangueira) /
Hose Vol. Expansion: ~ 6M9 3/8" - 2,2 cm3/ft - 5000 psi
HCR 2" nao aplicavel/

not applicable

OBSERVAGOES / COMMENTS
Armadura de Arames / Armouring:
12 camada / 1st Layer:

22 camada / 2nd Layer:

87 arames/steel wires
94 arames/steel wires



UEH RISER / FLOW

6+4+1CE

Umbilical de Controle e Injecao Quimica/
Injection & Control Umbilical

6 x 2" HCR + 4 x 2" 8M10 + 1CE (4 x 2 x 4 mm?)

Especificacbes Técnicas / Technical Data

Lamina D’Agua / Water Depth: 2500 m
DE Nominal / O.D: 149 mm
Raio Min. Curvatura / Bending Radius: 920 mm
Teste / Test Pressure: 7500/ 11250 psi
N° de Linhas / Lines: 6+4

N° Cabo Elétrico / Electrical Cable: 1

Peso no ar / weight in the air: 43,60 kg/m
Peso na dgua / weight in the water: 43,69 kg/m
MANGUEIRAS / HOSES

DI Nominal / ID: n"
Tipo / Type: MFX HCR
Pressdo Trabalho / Working Pressure: 5000 psi
DI Nominal / ID: %"
Tipo / Type: MFX 8M10
Pressao Trabalho / Working Pressure: 7500 psi
CABO ELETRICO / ELECTRICAL CABLE

DE Nominal / O.D: 51 mm
Tipo / Type: 4x2x4 mm?
N° Elementos / Elements: 8
ARMADURAS / ARMOURING

DE Nominal / O.D: 5,5 mm
Tipo / Type: Arame Galv.

(Galvanized Steel Wire)

Polietileno / Polyethylene

Arame de Aco / Steel Wire

Polietileno / Polyethylene

Cabo Elétrico de Sinal / Signal Electrical Cable
Mangueiras Hidraulicas / Hydraulic Hoses

Mangueira de Injecdo Quimica / Chemical Injection Hose

Carga de Ruptura / Breaking Load: 539,5 tf
ENCHIMENTO / FILLERS
DE Nominal / O.D: 5;6 mm

Material / Material: Cordas de Polipropileno
ou Polietileno / Polypropylene

or Polyethylene Ropes

COBERTURA / OUTER SHEATH
Material / Material: Polietileno de Alta
Densidade - PEAD/
Polyethylene - HDPE
Exp.Vol.(Mangueira) /
Hose Vol. Expansion: 5" HCR 5,87 cm3/ft
- 5000 psi

A" 8M10 5,23 cm3/ft

- 7500 psi

OBSERVACOES / COMMENTS
Armadura de Arames / Armouring:
12 camada / 1st Layer:

23 camada / 2nd Layer:

63 arames/steel wires
69 arames/steel wires



INJECAO QUIMICA / CHEMICAL INJECTION

10 HCR

Umbilical Hidraulico Riser/
Hydraulic Riser Umbilical

10 x 2" HCR 5000 PSI WP

Especificagbes Técnicas / Technical Data

Lamina D’Agua / Water Depth: 2000 m
DE Nominal / O.D: 147,4 mm
Raio Min. Curvatura / Bending Radius: 910 mm
Teste / Test Pressure: 7500 psi

N° de Linhas / Lines: 10
N° Cabo Elétrico / Electrical Cable: -
N° Cabo de Aco / Steel Cable: -

Peso no ar / weight in the air: 43,98 Kg/m
Peso na agua / weight in the water: 26,54 Kg/m
MANGUEIRAS / HOSES

DI Nominal / ID: %"
Tipo / Type: MFX 4" HCR
Pressao Trabalho / Working Pressure: 5000 psi
ARMADURAS / ARMOURING

DE Nominal / O.D: 135,4 mm
Tipo / Type: Arame Galv./

Galvanized Steel Wire

Carga de Ruptura / Breaking Load: 298,8 tf

Polietileno / Polyethylene

Arame de Aco / Steel Wire

Polietileno / Polyethylene

Mangueira de Injecdo Quimica / Chemical Injection Hose
Mangueira de Injecao Quimica / Chemical Injection Hose

ENCHIMENTO / FILLERS
DE Nominal / O.D:
Material / Material:

8 mm

Cordas de Polipropileno

ou Polietileno / Polypropylene
or Polyethylene Ropes

COBERTURA / OUTER SHEATH
Material / Material: Polietileno de Alta
Densidade - PEAD/
Polyethylene - HDPE
Exp.Vol.(Mangueira) /
Hose Vol. Expansion: 5,87 cm3/ft
OBSERVACOES / COMMENTS
Armadura de Arames / Armouring:
12 camada / 1st Layer:
22 camada / 2nd Layer:

56 arames/steel wires
63 arames/steel wires






UMBILICAL

Sistemas de Intervencao,
Instalacao e Workover

UMBILICAL

Intervention and IWOC Systems




INSTALACAO / IWOC

10+ 1+ 5CE

Umbilical DPR
DPR Umbilical

10 x 1/4" Special +1 x 1-1/4" HCR + 5CE
(1x4x2,5mm?

Poliuretano / Polyurethane

Aramida Sintética / Synthetic Aramid

Poliuretano / Polyurethane

Cabo Elétrico de Sinal / Signa/ Electrical Cable
Mangueira de Injecdo Quimica / Chemical Injection Hose
Mangueiras Hidraulicas / Hydraulic Hoses

Especificacbes Técnicas / Technical Data

Lamina D'Agua / Water Depth: 3000 m ENCHIMENTO / FILLERS

DE Nominal / O.D: 94 mm  DE Nominal / O.D: -

Raio Min. Curvatura / Bending Radius: 841 mm  Material / Material: -

Teste / Test Pressure: 7500 psi

N° de Linhas / Lines: 10+1 COBERTURA/OUTER SHEATH

N° Cabo Elétrico / Electrical Cable: 5 Material / Material: Poliueretano/PU

N° Cabo de Aco / Steel Cable: - Exp.Vol.(Mangueira) /

Peso no ar / weight in the air: 9,11 Kg/m Hose Vol. Expansion: /2" AM8 - 1,96 cm3/ft

Peso na dgua / weight in the water: 2,32 Kg/m nao aplicavel /
not applicable

MANGUEIRAS / HOSES OBSERVACOES / COMMENTS

DI Nominal / ID: a"; 1-Y4"  Capa externa com reforco de aramida sintética/

Tipo / Type: MEX 4" 4M8; 1-'4" HCR  Outer jacket reinforced with synthetic aramid

Pressao Trabalho / Working Pressure: 5000 psi

CABO ELETRICO / ELECTRICAL CABLE

DE Nominal / O.D: 14 mm
Tipo / Type: 5x(1x4x2,5 mm?)
N° Elementos / Elements: 20

ARMADURAS / ARMOURING

DE Nominal / O.D: -

Tipo / Type: Aramida Sintética/
Synthetic Aramid

Carga de Ruptura / Breaking Load: 134,57 KN



WORKOVER / IWOC

UEH Jumper 26 + 10 + 5CE

26 x 1/4" 5000 psi WP + 10 x 1/4" 10000 psi +
5CE (1 x4 x 2,5 mm?)

Especificagbes Técnicas / Technical Data

Lamina D'Agua / Water Depth: 3000 m
DE Nominal / O.D: 112,20 mm
Raio Min. Curvatura / Bending Radius: 561 mm
Teste / Test Pressure: 7500/ 15000 psi
N° de Linhas / Lines: 26+10

N° Cabo Elétrico / Electrical Cable: 5
Peso no ar com agua /

weight in the air with water: 9,57 Kg/m
Peso no ar com agua /
weight in the air with water: 0,82 Kg/m
MANGUEIRAS / HOSES
DI Nominal / ID: 1/4"
Tipo / Type: MFX 4M8; MFX 4M10

Pressao Trabalho / Working Pressure: 5000/ 10000 psi

ARMADURAS / ARMOURING

DE Nominal / O.D: -

Tipo / Type: Aramida Sintética/
Synthetic Aramid

Carga de Ruptura / Breaking Load: 47,32 KN

Poliuretano / Polyurethane

Aramida Sintética / Synthetic Aramid
Poliuretano / Polyurethane

Cabo Elétrico de Sinal / Signal Electrical Cable
Mangueira Hidraulicas / Hydraulic Hoses
Mangueiras Hidraulicas / Hydraulic Hoses

ENCHIMENTO / FILLERS
DE Nominal / O.D:
Material / Material:

4;5e 14 mm

Cordas de Polipropileno

ou Polietileno;

Polietileno de Baixa Densidade /
Polypropylene or Polyethylene Ropes;
Low Density Polyethylene.

COBERTURA / OUTER SHEATH
Material / Material:
Exp.Vol.(Mangueira) /

Hose Vol. Expansion:

Poliuretano/ Polyurethane

4" 5.000 psi:

1,96 cm3/ft (5.000 psi)

/2" 10.000 psi: Nao aplicavel /
Not Applicable

OBSERVACOES / COMMENTS

Armadura de Arames / Armouring:

12 camada / 1st Layer: Nao aplicavel / Not Applicable
22 camada / 2nd Layer:  Nao aplicavel / Not Applicable



BOP

68 + 1

Umbilical Hidraulico Jumper/
Jumper Hydraulic Umbilical

68 x 3/16” 3M8 + 1 x 1" 16M11 x 5000 PSI WP

Especificacbes Técnicas / Technical Data

Lamina D’Agua / Water Depth: 2000 m
DE Nominal / O.D: 116 mm
Raio Min. Curvatura / Bending Radius: 580 mm
Teste / Test Pressure: 7500 psi
N° de Linhas / Lines: 68+1

N° Cabo Elétrico / Electrical Cable: -
Peso no ar com agua /

weight in the air with water: 9,74 kg/m
Peso na agua com fluido hidraulico /
weight in the water with hydraulic fluid: 0,65 kg/m

MANGUEIRAS / HOSES

DI Nominal / ID: 3/16" e 1"

Tipo / Type: 3M8 e 16M11

Pressdo Trabalho / Working Pressure: 5000 psi

ARMADURAS / ARMOURING

DE Nominal / O.D: -

Tipo / Type: Aramida Sintética/
Synthetic Aramid

Carga de Ruptura / Breaking Load: 31,55 KN

Poliuretano / Polyurethane

Aramida Sintética / Synthetic Aramid
Poliuretano / Polyurethane

Mangueiras Hidraulicas / Hydraulic Hoses
Mangueiras Hidraulicas / Hydraulic Hoses

ENCHIMENTO / FILLERS
DE Nominal / O.D: 44 mm
Material / Material: Polietileno de
Baixa Densidade - PEBD/
Low Density
Polyethylene - LDPE

COBERTURA / OUTER SHEATH
Material / Material: Poliuretano/
Polyurethane

Exp.Vol.(Mangueira) /
Hose Vol. Expansion: 3/16” 3M8 - 1,1 cm3/ft e
1" 16M11 - N.A./
3/16” 3M8 - 1,1 cm3/ft and
17 16M11 — N.A.



LINHA ANULAR / ANNULUS LINE

1 %" HCR 10KPSI

1-1/4" HCR 10000 PSI WP

Especificagbes Técnicas / Technical Data

Lamina D’Agua / Water Depth: 3000 m
DE Nominal / O.D: 65 mm
Raio Min. Curvatura / Bending Radius: 700 mm
Teste / Test Pressure: 15000 psi
N° de Linhas / Lines: 1

N©° Cabo Elétrico / Electrical Cable: -
Peso no ar com agua /

weight in the air with water: 3,23 Kg/m
Peso na agua com fluido hidraulico /
weight in the water with hydraulic fluid: 1,43 Kg/m

MANGUEIRAS / HOSES

DI Nominal / ID: 1-1/4"
Tipo / Type: 1-1/4" HCR 10KPSI
Pressao Trabalho / Working Pressure: 10000 psi
ARMADURAS / ARMOURING

DE Nominal / O.D: -
Tipo / Type: =

Carga de Ruptura / Breaking Load: -

ENCHIMENTO / FILLERS
DE Nominal / O.D:
Material / Material:

COBERTURA / OUTER SHEATH
Material / Material:

COBERTURA DE PROTEQAO/
PROTECTION SHEATH
Material / Material:

Poliuretano / Polyurethane

Aramida Sintética / Synthetic Aramid
Poliamida 11/ Polyamid 11

Carcaca Metdélica / Metalic Carcass
(Aco inox / Stainless Steel)

Poliamida 11 / Polyamid 11

Poliuretano/
Polyurethane

Poliamida /
PA 11






MANGUEIRAS

HOSES




MANGUEIRAS HIDRAULICAS /
HYDRAULIC HOSES

SAE 100 R8 / R9 / R10 / R11

Poliuretano / Polyu
Aramida Sintética / Syntl
Poliamida 11/ Polyamid 1

Especificacbes Técnicas / Technical Data

Construcao / Hose Construction

Tubo interno em poliamida 11, refor¢o em fibra aramida sintética (1, 2 ou 3 camadas) e capa em poliuretano na cor preta.
Internal pipe in polyamid 11, reinforced with synthetic aramid fiber (1, 2 or 3 layers) and black color polyurethane external layer.

Aplicacao / Application

Sistemas hidraulicos e pneumaticos em geral, 6leos brutos, combustiveis e lubrificantes.
General hydraulic and pneumatic systems, crude, fuel, and lubricant oils.

Temperatura de Trabalho / Working Temperature

Faixa de temperatura apropriada para operar entre (-)40°C a (+)80°C.
Operating temperature range between (-)40°C to (+)80°C.

Diametro Pressao Maxima Pressao Minima
Referéncia MFX/ de Trabalho (psi) / .
Interno / . de Ruptura (psi) /
MFX Ref. Max. Working .
I.D. Min. Burst Pressure
Pressure
3M8 3/16" 5000 20000
4M8 1/4" 5000 20000
8M8 1/2" 3500 14000
6M9 3/8" 110[010) 20000
8M9 1/2" 5000 20000
12M9 3/4" 3000 12000
16M9 1" 3000 12000
eI =illo 1000 HOU Nota: Favor nos consultar para outras
4M10 1/ 10000 40000 configuragdes de mangueira.
6M10 3/8" 7500 30000
16M11 1" 5000 20000 Note: Other hoses available under request.




MANGUEIRAS DE INJECAO /
HIGH COLLAPSE RESISTANT HOSES

Mangueira HCR / HCR Hose

L Poliuretano / Polyurethane
Aramida Sintética / Syntheti
Poliamida 11 / Polyamid 11
Carcaca Metalica / Metalic Carcass
(Aco inox / Stainless Steel) :

Especificagdes Técnicas / Technical Data

Construcao / Hose Construction

Carcaca metalica em aco inox 316 L, revestido com poliamida 11, reforco em fibra aramida sintética e capa em poliu-
retano na cor preta.
Metallic carcass in 316-L stainless steel lined with polyamid 11, reinforced with synthetic aramid fiber and covered with
black polyurethane.

Aplicacao / Application
Sistemas de inje¢do quimica em pogos de petréleo de laminas d’agua de até 3000 m.
Chemical injection systems for oil wells in water depth up to 3000 m.

Temperatura de Trabalho / Working Temperature

Faixa de temperatura apropriada para operar entre (-)40°C a (+)80°C.
Operating temperature range between (-)40°C and 80°C.

n Pressao Maxima . L.
o Diametro . Pressao Minima
Referéncia MFX / de Trabalho (psi) / )
Interno / . de Ruptura (psi) /
MFX Ref. Max. Working .
1.D. Min. Burst Pressure
Pressure

3/8" HCR 5KPSI 3/8" S10[0]0) 20000

3/8" HCR 10KPSI 3/8" 10000 30000

3/8" HCR 15KPSI 3/8" 15000 30000

1/2" HCR 5KPSI 1/2" 10[0]0} pAV[0]0]0]

1/2" HCR 10KPSI 1/2" 10000 40000

1/2" HCR 15KPSI 1/2" 15000 37500 o _

Nota: Visite nosso website para
1" HCR 5KPSI 1" 5000 20000 . - e
informacoes sobre compatibilidade

1" HCR 10KPSI 1" 10000 25000 de fluidos.

1-1/4" HCR 5KPSI 1-1/4" S10[0]0) 20000
1-1/4" HCR 10KPSI 1-1/4" 10000 25000 Note: See our website for fluid
1-1/2" HCR 5KPSI 1-1/2" 5000 15000 compatibility information.




TERMINAIS / FITTINGS

Especificagbes Técnicas / Technical Data

Utilizados para efetuar a conexdo entre a mangueira e o equipamento onde serd instalada, os terminais sao fabri-
cados com roscas macho e fémea NPT e JIC 37°.

Desenhados para prensado permanente, sdo pecas indispensaveis num circuito hidraulico e devem ser corretamente
especificadas para que se atinja 0 maximo desempenho do conjunto.

Used for the connection of the hose to the equipment where it is installed, the fittings are manufactured with
male female threads NPT and JIC 37°.

Designed for permanent press, they are indispensable parts for a hydraulic circuit and shall be specified correctly
in order to obtain the maximum performance of the assembly.

TERMINAIS MANGUEIRAS HCR/ TERMINAIS MANGUEIRAS HIDRAULICAS /
HCR Hose Fittings Hidraulic Hose Fittings

Descricao / Description Descricao / Description

NP°. Fios / @ Interno

Tipo / Type Mangueira / Hose @ Rosca Mangueira . NP°. Fios /
Threads Mangueira / @ Rosca
/ Hose Threads
F* 1/4" HCR 10KPSI 7/16" 20UNF Hose I.D.
F* 3/8" HCR 10KPSI 9/16" 18UNF 3M8 3/16" 7/16" 20UNF
F* 1/2" HCR 5KPSI 3/4" 16UNF 4M8 1/4" 7/16" 20UNF
F* 1/2" HCR 5KPSI 3/4" 16UNF 8M8 1/2" 3/4" 16UNF
F* 1/2" HCR 7.5 /10KPSI 3/4" 16UNF 6M9 3/8" 9/16" 18UNF
F* 3/4" HCR 5KPSI 1-1/16" 12UN 6M9 3/8" 9/16" 18UNF
F* 1" HCR 5KPSI 1-5/16" 12UN 8M9 1/2" 3/4" 16UNF
F -Completo / 8M9 1/2" 3/4" 16UNF
1" HCR 10KPSI TR80x10 -
Complete 12M9 3/4" 1-1/16" 12UN
F* 1-1/4" HCR 5KPSI 1-5/8" 12UN 16M9/10 1" 1-5/16" 12UN
* F - Fémea / Female 3M10 3/16" 7/16" | 20UNF
4M10 1/4" 7/16" 20UNF
4M10 1/4" 9/16" 18UNF
4M10 1/4" 9/16" 18UNF
6M10 3/8" 9/16" 18UNF
16M11 1" 1-5/16" 12UN




Mangueira MFX em processo /
In process MFX hose




Lancamento de umbilical MFX /
f Laying MFX umbilical




Experiéncia

A MFX foi a empresa precursora na fabricagdo do primeiro umbilical
a ser utilizado na Regiao do Pré-Sal e, assim, destaca-se também pela
sua diversidade de atuacdo desde as dguas rasas até o langamento mais
profundo ja realizado na América do Sul no campo de Tupi.

Comprometida com o desenvolvimento sustentavel e a adocdo de pra-
ticas de responsabilidades social e ambiental, além do rigoroso cum-
primento dos requisitos legais, a MFX do Brasil valoriza a simplicidade,
flexibilidade e velocidade de suas acdes incentivando a atitude positiva
de sua equipe.

MFX do Brasil, uma empresa privada de capital brasileiro especializada
em projetos, realiza fabricacdo e servigos de cabos umbilicais, com cor-
po técnico altamente qualificado que desenvolve solugoes de exceléncia
para a industria petrolifera a nivel mundial.

A qualidade e a confiabilidade de seus produtos e servicos asseguram
a MFX manutencdo e expansao de seus negbcios com clientes lideres
do setor petrolifero. Entre nossos clientes estdo a: Asker Subsea; Ca-
meron; Expro; Flexibras/Coflexip/Technip; FMC; JDR (Inglaterra/EUA);
Jurong Shipyard; Lupatech GasOil; Petrobras; Queiroz Galvdo Oil &
Gas; Schlumberger; Weatherford.

Experience

One major MFX milestone was the design and manufacture of the first umbilicals to be
used in the Pre-Salt Brazilian area for the Tupi field. This project stands out for its diver-
sity of performance moving from shallow waters up to the deepest water ever installed
in South America.

Committed to sustainable development and adoption of social and environmental res-
ponsabilities practices, besides strict compliance with legal requirements, MFX do Brasil
values its simplicity, flexibility and speed of its actions encouraging a positive attitude
from its team.

MFX do Brasil, is a Brazilian private owned company specialized in designing, manu-
facturing and delivering umbilicals, with a highly qualified technical team that develops
solutions of excellence for the Oil & Gas industry worldwide.

The quality and reliability of MFX products and services support the maintenance and
expansion of its business with leading companies in the Oil & Gas industry. Among our
customers are: NLI Asker Subsea, Cameron, Expro, Flexibras/Coflexip/Technip, FMC,
JDR (UK/EUA), Jurong Shipyard, Lupatech GasOil, Petrobras, Queiroz Galvao Oil &
Gas, Schlumberger, Weatherford.
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