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HISTORIA DA GLASTEC (OIL&GAS

HISTORY . PIPING

A Glastec IndUstria de Plastico LTDA se destaca no mercado brasileiro pelo seu pioneirismo inovador
no segmento de compdsito para aplicagdes industriais.

Com sede em Marechal Deodoro/AL e filial em Dias D'Avila/BA, especializou-se na fabricacdo de
tubulagdes, tanques de armazenagem, equipamentos de processo, pecas especiais, ETE's e ETA's em
Plastico Reforgado com Fibra de Vidro (PRFV) e em duplo laminados. Em sua trajetdria, iniciadaem 1991,
se consolidou como fornecedora em diversos segmentos de construcao e industria, como: Industria
Quimica, Petroquimica, Saneamento, Petréleo e de Aclcar e Alcool, atendendo as necessidades de
grandes empresas brasileiras e multinacionais.

Segundo sua tradicao de inovagao, a Glastec amplia a sua produgao apresentando ao mercado seu
sistema de tubulacdo para Oleo & Gas. Atendendo aos rigorosos requisitos de normas Internacionais e
qualificando-se para o fornecimento e instalagdo das tubulagGes na industria petrolifera Onshore e
Offshore (instalagdes maritimas, navios e plataformas).

Denominado GLASTEC COMPOSITE OIL & GAS PIPING, é composto por tubos, conexdes e unides, de
DN 1"a 32", com classe de pressao de 10 e 20 bar. O sistema foi projetado para atender aos requisitos da
norma ASTM F 1173 (Standard Specification for Thermosetting Resin Fiberglass Pipe Systems to be Used
for Marine Applications). Esta norma estabelece padrdes de desempenho, principalmente com relagao a
determinacado da pressao interna, performance ao fogo (resisténcia e reacao ao fogo) e condutividade
elétrica do material.

Usualmente essas
tubulagbes sao instaladas
em atmosfera agressiva,
podendo transportar gases
inflamaveis, fluidos que
podem gerar eletricidade
estatica e outras situagOes
que exigem um elevado
rigor técnico para atender
aos requisitos de
segurancga e confiabilidade
operacional.




HISTORIA DA GLASTEC cowens

HISTORY . PIPING

The Glastec stands out in the Brazilian market for its innovative pioneerism in the segment
composites forindustrial applications.

Based in Marechal Deodoro/AL and branch in Dias D'Avila/BA, has specialized in the manufacture of
piping, storage tanks, process equipment, special parts, ETE's and ETA's on Fiberglass Reinforced
Plastic (FRP) and in dual laminates. In his career, which began in 1991, was consolidated as a supplierin
various segments of construction and industry, such as: Chemical Industry, Petrochemical, Sanitation,
Oil and Sugarand Alcohol, meeting the needs of biggest Brazilian and multinational companies.

According tradition of innovation, Glastec expands its production to the market presenting your piping
system for Oil & Gas. In meeting the stringent requirements of International standards and qualifying for
the supply and installation of pipes in the oil industry Onshore and Offshore (facilities marine, ships and
platforms).

The system GLASTEC COMPOSITE OIL & GAS PIPING, consists of pipes, fittings and unions, DN 1
"to 32" with pressure class of 10 and 20 bar. The system was designed to meet the requirements of ASTM
F 1173 (Standard Specification for Thermosetting Resin Fiberglass Pipe Systems to be Used for Marine
Applications). This standard establishes performance standards, particularly with respect to determining
the internal pressure, the fire performance (resistance and reaction to fire) and electrical conductivity of
the material.

Usually these piping
® are installed in aggressive
| atmosphere can carry
flammable gases, fluids
that can generate static
electricity and other
situations that require a
high technical accuracy to
meet the requirements of
security and operational
reliability.
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INTRODUCAO OIL&GAS

INTRODUCTION : PIPING :

A GLASTEC amplia sua producao e passa a atender ao
mercado de OIL & GAS, fornecendo sistemas de tubulacao
atendendo aos requisitos da norma ASTM F-1173
DNV- G |_ (Standard Specification for Thermosetting Resin Fiberglass

Pipe Systems to Be Used for Marine Applications).

Nosso sistema de tubulagao, COMPOSITE OIL & GAS
PIPING, obteve o TYPE APPROVAL CERTIFICATE,
qualificacdo de grande relevancia e mandatoria para o
mercado OFFSHORE. Além dessa a GLASTEC possui
certificagdo ISO 9001, com foco na gestdo da qualidade,
bem como Certificado de Registro e Classificagao Cadastral
(CRCC) emitido pela PETROBRAS.

V).

The GLASTEC expands its production and begins to
attend the Oil & Gas market, providing piping systems
meeting the requirements of ASTM F-1173 (Standard
Specification for Thermosetting Resin Fiberglass Pipe
PETROBRAS Systems to Be Used for Marine Applications).

Our piping system, COMPOSITE OIL & GAS PIPING,
obtained the TYPE APPROVAL CERTIFICATE ,
qualification highly relevant and mandatory for
OFFSHORE market. Besides this the GLASTEC has ISO
9001 certification, focusing on quality management, as
well as Certificate of Registration and Cadastral
Classification (CRCC) issued by PETROBRAS.
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1. INFORMACOES TECNICAS OIL&GAS

TECHNICAL INFORMATION : PIPING

PRODUTO / PRODUCT

O sistema de tubulacao GLASTEC COMPOSITE OIL & GAS PIPING é composto por tubos, conexoes e
unioes fabricados em PRFV (Plastico Reforcado com Fibra de Vidro), pelo processo de "Filament
Winding" com resina vinil éster.

O sistema GLASTEC COMPOSITE OIL & GAS PIPING atende aos requisitos da norma ASTM F 1173,
tais como: pressdo interna, pressao externa, cargas externas, resisténcia ao fogo, propagacdo das
chamas e condutividade elétrica para tubulagdo com DN de 1" a 32",

The piping system GLASTEC COMPOSITE OIL & GAS PIPING consists of pipes, fittings and unions
made of FRP (Fiberglass Reinforced Plastic), by the process of 'Filament Winding' with vinyl ester resin.

The system GLASTEC COMPOSITE OIL & GAS PIPING meets the requirements of ASTM F 1173,
such as: internal pressure, external pressure, external loads, fire resistance, flame spread and electrical
conductivity for piping with DN of 1"to 32".

NORMAS APLICAVEIS / STANDARDS

« ASTM 1599 — Standard Test Method for Resistance to Short Time Hydraulic Pressure of Plastic
Pipe, Tubing and Fittings;

IMOres. A 753 (A) — Guidelines for The Application of Plastic Pipes on Ships — Fire Endurance;

« ASTM D 635 — Standard Test Method for Rate of Burning and/or Extent and Time of Burning of
Plastics in a Horizontal Position;

« ASTMF 1173 — Item X 3.2 - Electrical Property Test Methods for Conductive Fiberglass Piping -
Test Method for Determining the Electrical Resistance Per Unit Lenght of Fiberglass Pipe, Fittings,
Joints and Representative Piping Systems;

« ASTM D2996 - Standard Specification for Filament — Wound “Fiberglass” — (Glass-Fiber-
Reinforced Thermosetting-Resin) Pipe;

« ASTM D 4024 — Standard Specification for Machine Made “Fiberglass” (Glass-Fiber-Reinforced
Termosetting-Resin), Flanges;

« ASTM D 5685 - Standard Specification for “Fiberglass” (Glass-Fiber-Reinforced Termosetting-
Resin) Pressure Pipe Fittings;

« ASTM D 2583 - Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a
Barcol Impressor;

« NBSPS 15-69 - Voluntary Product Standard - Custom - Contact - Molded - Reinforced - Polyester -
Chemical - Resistant - Process Equipment;

IS0 14692 — Petroleum and Natural Gas Industries - Glass-Reinforced Plastics (GRP) Piping;
« ANSI B16.5—Pipe Flanges and Flanged Fittings.




2. APLICACOES

APPLICATIONS

O sistema de tubulacdo GLASTEC COMPOSITE OIL & GAS PIPING, esta certificado para
montagens gerais em linhas de baixa pressao (até 20 bar) onshore e offshore, na industria de petrdleo.

Por sua excelente resisténcia quimica podem ser aplicados na condugao de diversos fluidos de

processos tais como:

The piping system GLASTEC COMPOSITE OIL & GAS PIPING, is certified for general assembly in
low-pressure lines (up to 20 bar) onshore and offshore in the oil industry.

For its excellent chemical resistance can be applied in various fluid conducting such processes as:

Tabela 1 - Aplicag0es tipicas e potenciais das tubulagdes em PRFV na industria do petroleo
Table 1 - Typical applications and potential of FRP pipes in the oil industry

Agua de lastro Acido cloridrico Ballast water Hydrochliric acid
Agua de alimentagao da caldeira Gas inerte Boiler feed water Inert gas
Salmoura Jet-A fuel Brine Jet-A fuel
Dioxido de carbono Gas natural Carbon Dioxide (CO2) Natural gas
Cloro, gas, Umido Oleo Chlorine, gas, wet Oil

Agua de refrigeragéo, doce,
salobra, 4gua do mar

Oleo mais gas associado

Cooling water, sweet,
brackish, seawater

(Sour) Oil plus ssociated gas

Agua desmineralizada

Agua potavel

Demineralised water

Potable water

Combustivel diesel Agua de processamento Diesel fuel Process water
Drenos Agua produzida Drains Produced water
Emulsdes (misturas agua-oleo-gas) | Agua do mar Emulsions (water-oil-gas Seawater

mixtures)

Agua de incéndio

Agua de servico

Fire water

Service water

Agua de formagdo Esgoto (cinza e vermelho) Formation water Sewer (grey and red)
Agua doce Hidroxido de sodio Fresh water Sodium hydroxide
Combustivel Hipoclorito de sédio Fuel Sodium hypochlorite
Gas (metano etc...) Agua acida Gas (methane, efc.) Sour water

Glicol Petréleo instabilizado Glycol Unstabilized oil
Hidrocarboneto (com ou sem gas Vents Hydrogen (with or without Vents

associado) associated gas)

Acido cloridrico gasoso Aguas residuais Hydrogen chloride gas (HCI) | Wastewater

Agua de injecdo Agua de descarte Injection water Water disposal

NOTE 1: Some applications, such as wet chlorine gas, hydrogen
chloride gas, hydrochloric acid, sodium hydroxide and sodiumm
hypochlorite, require a bamer liner and may require specific
corrosion resistant resins. Consult manufacture for
recommendations.

NOTA 1: Aplicagdes como cloro gasoso umido, hidrogénio clorado gasoso,
acido cloridrico, hidroxido de sédio e hipoclorito de sédio requerem no liner e
na barreira quimica o uso de resina com caracteristicas de resisténcia a
corrosdo especifica. As recomendagdes dos fabricantes devem ser
consultadas.

Tabela de aplicagdo definida pela norma ISO 14692 Table of application defined by standard ISO 14692
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2. APLICACOES ey

APPLICATIONS PIPING

MATRIZ DE APLICACAO PARA O SISTEMA COMPOSITE OIL & GAS PIPING

Sistema de Tubulagao Localizagao
A |l B | c | o | e | fF ] e[
LIQUIDOS INFLAMAVEIS
1 |Oleo [ponto de fulgor < 60 °C (140 °F) ] X X X
2 Oleo combustivel [ponto de fulgor < 60°C (140°F)] X X X
3 |Oleo lubrificante X
4 |Oleo hidraulico X X X X
AGUA DO MAR
5 Coletores e ramificagdes X X X
6 Linha de incéndio e spray de agua X X
7 Sistema de escuma X
8 Sistema de aspersao X X X X
9  |Agua de lastro X X X X X X
10 Agua de resfriamento, servigos essenciais X X X X
11 Sistemas nao-essenciais X X X X X X X
AGUA DOCE
12 Agua de resfriamento, servigos essenciais X X X X X X X
13 Retorno de condensado X X X X X
14 Sistemas ndo-essenciais X X X X X X X
SANITA'\RIOI DRENOS/EMBORNAIS
15 Drenos de decks (interno) X X X X X
16 Drenos sanitarios (interno) X X X X X X X
17 Embornais e descargas (mar) X X X X X X X X
VENTS/SOUNDING
18 Tanques de agua/Espacos secos X X X X X X X X
19 Tanques de dleo [ponto de fulgor > 60 °C ( 140°F)] X X X
20 Tanques de 6leo [ponto de fulgor < 60 °C ( 140°F)] X X X
DIVERSOS
21 Controle de Ar X X X
22 Servigo de ar (ndo-essencial) X X X X X X X
23 Salmoura X X X X X
24 Linhas auxiliares de baixa pressdo (pressdo < 7 bar) X X X X X X

Fonte: Banco de Dados Glastec, 2013.

Legenda - Localizacdo
Espagos de Maquinas categoria A
Espagos de outras Maquinas
Tanques de Oleo [ponto de fulgor < 60°C (140°F)]
Tanques de Oleo combustivel[ponto de fulgor < 60°C (140°F)]
Tanques de agua de lastro
CaixOes, Espacos Vazios, Tuneis de Tubos e Dutos
Espagos de AcomodagGes, Servigos e Controles
Decks Abertos

I|@|mmo|n|®m| >
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2. APLICACOES Lo

PIPING
APPLICATIONS

APPLICATION MATRIX FOR COMPOSITE OIL & GAS PIPING SYSTEM

Piping System scaanon
A | B | ¢c | o | E | F | e | H
FLAMMBLE LIQUIDS
1 Oil [flash points 60°C (140 °F) ] X X X
2 Fuel oil [flash point< 60°C (140 °F)] X X X
3 Lubricating oil X
4 Hydraulic oil X X X X
SEA WATER
5 Bilge main and branches X X X
6 Fire main and water spray X X
7 Foam system X
8 Sprinkler system X X X X
9 Ballast water X X X X X X
10 Cooling water , Essential services X X X X
11 Non-essential systems X X X X X X X
FRESH WATER
12 Cooling water , Essential services X X X X X X X
13 Condensate return X X X X X
14 Non-essential systems X X X X X X X
SANITARY/DRAINS/SCUPPERS
15 Decks drains (internal) X X X X X
16 Sanitary drains (internal) X X X X X X X
17 Scuppers and discharges (sea) X X X X X X X X
VENTS/SOUNDING
18 Water tanks/dry spaces X X X X X X X X
19 Oil Tanks [ flash point > 60 °C ( 140°F) ] X X X
20 Oil Tanks [ flash point < 60 °C ( 140°F)] X X X
MISCELLANEOUS
21 Control air X X X
22 Service air (non-essential) X X X X X X X
23 Brine X X X X X
24 /:w;iliary low pressure steam (pressure < 7 X X X X X X
ar,

Source: Database Glastec, 2013.

Legend - Location
The category A machinery spaces
Spaces other machines
Oil tanks [flashpoint < 60°C (140°F)]
Fuel oil tanks[flashpoint < 60°C (140°F)]
Ballast Water Tanks
Cofferdams , Empty Spaces, Tunnels Pipes and Ducts
Accommodation Spaces , Service and Controls
Open Decks

I|®|n|m|{O|O|w|>




3. MATERIAL m “As

: PIPING :
MATERIAL '

LINER E BARREIRA QUIMICA

O liner interno e a barreira quimica dos componentes do sistema de tubulacao sao fabricados pelo
processo de laminagdo manual. Sdo compostos por um ou dois véus de superficie e mantas laminadas
com resina vinil éster. A espessura média devera ser de 2,5mm. Se requerido, o liner podera ser fabricado
para atender a necessidade de condutividade elétrica.

ESTRUTURA

A estrutura dos componentes é fabricada pelo processo de filamento continuo, utilizando resina vinil
éster aditivada para atender aos requisitos exigidos pelas normas aplicaveis conforme as necessidades
do projeto.

LINER AND CHEMICAL BARRIER

The inner liner of the items from the piping system is manufactured by Hand lay-up process. Consists
of one ortwo superficies veil and mat laminated with vinyl ester resin. The thickness average must to be
of 2.6mm. If required the line be can manufactured for meet the need of electrical conductivity

STRUCTURE

The structure is manufactured by the process Filament Winding, using vinyl ester resin additive
them to meet requirements of the standards as the need for project.

3 o
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4. CARACTERISTICAS OIL&OAS |

CHARACTERISTICS i PIPING :

O sistema de tubulcdao, GLASTEC COMPOSITE OIL & GAS PIPING esta qualificado para aplicagdes nos
mais variados processos nas pressoes de até 20 bar.

Os principais diferenciais do sistema de tubulacdo sdo: Resisténcia ao Fogo Classe L3 conforme
exigéncias da norma IMO res. A 753 (18); Baixa Propagagao de Chamas conforme a norma ASTM D 635 e
Condutividade Elétrica em conformidade comanorma ASTMF 1173 —Item X 3.2.

The GLASTEC COMPOSITE OIL & GAS PIPING system is able for applications in many chemical
processes in pressures up to 20 bar.

The main differentials of pipe system are: Fire Resistance Level lll according to standard res IMO. A
7563 (18); Low Flame Spread according to ASTM D 635 and Electrical Conductivity in accordance with
ASTMF 1173 - Item X 3.2.

PRINCIPAIS VANTAGENS DO SISTEMA:
« Alta resisténcia a corrosao;
 Baixo peso;
« Unido laminada a frio;
« Facilidade de manuseio;
» Rapidez deinstalagao;
« Pintura desnecessaria, revestimento ou qualquer outra prote¢ado anticorrosiva;
 Pouca manutengao e quando requerida, simples e barata;

« Superficie interna lisa, imune a contaminagdo e ndo favoravel ao desenvolvimento de
microrganismos;

- Baixa perdade carga;
« Facil acabamento externo conforme necessidade do projeto;

« Possibilidade de ser modificado no campo com ferramentas simples.




4. CARACTERISTICAS

 OIL&GAS |

CHARACTERISTICS PIPING

MAINADVANTAGES OF SISTEM:
» High resistance to corrosion;
e Lowweight;
» Union cold-rolled;
e Easyhandling;
» FastInstallation;
» Unnecessary painting, coating or other corrosion protection;
« Low maintenance, when required, simple and inexpensive;

« Smooth inner surface, easy to clean, impervious to contamination and unfavorable to

microorganisms.

« Easyexternalfinish according to the needs of the project;

 Ability to be modified in the field with simple tools.

PROPRIEDADES FISICAS E MECANICAS /| PHYSICAL AND MECHANICAL PROPERTIES

Propriedade / Properties

Valor / Value

Norma de Ensaio / Standard

Coeficiente de Expansdo Térmica
| Coefficient of themal expansion

87,62 x 10 -6 mm/ mme°C

ASTM D 696

Coeficiente de Fluxo / Coefficient

150 Hazen — Williams

spread

of flow
Resisténcia ao Fogo / Fire Classe L3 IMO res. A 753 (78)
endurance
Propagacao de Chamas / Flame <13 mm ASTM D 635

Condutividade Elétrica /

<0,06x106 Q/m

ASTM F 1173 — Item X 3.2.

pressure

Electrical Conductivity
Fator de Colapso / Ollapse factor <3 ASTM 2924
Pressao Interna / Internal Até 20 bar para DN 1" a 20" ASTM D1599

Até 10 bar para DN > 20" até 32"
Up to 20 bar for DN of 1” to 20”
Up to 10 bar for DN 20” to 32”

Espessura da Parede / Wall
thickness

De acordo com o
The according with

DN e classe de pressao
DN and nominal pressure

Liner / Line

Resina / Resin

Ester — Vinilica
Vinyl ester

Espessura / Thickness

1,5-2,5mm

Peso Especifico / Specific weight

1,68

Relatodrio do IPT / IPT Report




5.1 LINHA DE PRODUTOS - TUBO b

PRODUCT LINE - PIPE

YL LS LLLLLL L LLL L LSS L

i e ]

DN e L Classe de Pressdo

pol mm mm m bar
1 25,4 8,0 3,0 20
11/2 38,1 8,0 3,0 20
2 50,8 8,0 6,0 20
3 76,2 8,0 6,0 20
4 101,6 8,0 6,0 20
6 152,4 8,0 6,0 20
8 203,2 8,0 6,0 20
10 254,0 8,0 6,0 20
12 304,8 8,7 6,0 20
14 355,6 9,8 6,0 20
16 406,4 11,0 6,0 20
18 457,2 12,3 6,0 20
20 508,0 13,8 6,0 20
22 558,8 14,6 6,0 10
24 609,6 15,5 6,0 10
26 660,4 16,4 6,0 10
28 711,2 17,3 6,0 10
30 762,0 18,4 6,0 10
32 812,8 19,5 6,0 10

Nota: Tabela especifica para aplicagbes que requerem propriedades de resisténcia ao fogo. Outras
aplicacbes, classes de pressdo e padroes, sob consulta.

Note: Table specifies for applications that require properties of fire endurance. Other applications,
pressure classes and standards, under consultation.




5.2 LINHA DE PRODUTOS - FLANGE

PRODUCT LINE - FLANGE

COMPOSITE |

: OIL & GAS :

FLANGE PESCOCO

NN

E
Lf

%

v

7

\ Y
RANHURAS EM i" I:: i '
ALTO RELEVO, ~=z =
QUANDO REQUERIDO = De =
Furacao conforme ANSI B 16.5 150 PSI
DN De Df E F Quant. Furos Lf Classe
de Presséo
pol mm mm mm mm mm unid. mm Bar
1 25,4 108,0 79,2 27 15,7 4 152,4 20
11/2 38,1 127,0 98,6 35 15,7 4 152,4 20
2 50,8 152,4 120,7 47 19,1 4 152,4 20
3 76,2 190,5 152,4 47 19,1 4 152,4 20
4 101,6 228,6 190,5 47 19,1 8 152,4 20
6 152,4 279,4 241,3 52 22,4 8 152,4 20
8 203,2 342,9 298,5 67 22,4 8 152,4 20
10 254,0 406,4 362,0 72 25,4 12 254 20
12 304,8 482,6 431,8 77 25,4 12 254 20
14 355,6 533,4 476,3 96 28,4 12 305 20
16 406,4 596,9 539,8 106 28,4 16 305 20
18 457,2 635,0 577,9 119 31,8 16 305 20
20 508,0 698,5 635,0 132 31,8 20 305 20
22 558,8 749,0 692,2 140 35,1 20 305 10
24 609,6 812,8 749,3 159 35,1 20 305 10
26 660,4 870,0 806,5 173 35,1 24 305 10
28 711,2 927,1 863,6 188 35,1 28 381 10
30 762,0 984,0 914,4 205 35,1 28 381 10
32 812,8 1.060,0 977,9 222 41,3 28 381 10

Nota: Tabela especifica para aplicagdes que requerem propriedades de resisténcia ao fogo. Outras aplicagGes, classes de pressao e padroes, sob consulta.
Note: Table specifies for applications that require properties of fire endurance. Other applications, pressure classes and standards, under consultation.




5.3 LINHA DE PRODUTOS - CURVA E REDUCAO

PRODUCT LINE - ELBOW AND REDUCTION

| OIL 8 GAS |
. PIPING |

CURVA 90° - RAIO LONGO

REDUGCAO CONCENTRICA

i
- f
N O e
i
%@ZZ%@@ 1
= Lf -
DN Raio e D1 D2 Lf e
pol (L mm pol pol mm mm
1 51 8,0 2 1 63,5 8,0
11/2 76 8,0 3 2 63,5 8,0
2 102 8,0 4 3 63,5 8,0
3 152 8,0 6 4 127 8,1
4 152 8,0 8 6 127 9,3
6 229 81 10 8 127 10,7
8 305 9,3 12 10 127 12,2
10 381 10,7 14 12 127 13,7
12 450 12,2 16 14 127 15,3
14 533 13,7 18 16 127 17
16 600 15,3 20 18 127 18,8
18 686 17,0 22 20 127 20,7
20 750 18,8 24 22 127 22,7
22 840 20,7 26 24 127 24,7
24 900 22,7 28 26 127 26,9
26 990 24,7 30 28 127 29,1
28 1.067 26,9 32 = e 314
Nota: Tabela especifica para aplicagdes que requerem propriedades de
30 1.145 29,1 resisténcia ao fogo. Outras aplicagdes, classes de pressdo e padrdes,
sob consulta.
32 1.220 31,4 Note: Table specifies for applications that require properties of fire
endurance. Other applications, pressure classes and standards,

Notal: Para curva 459, considerar metade do raio. CHL e i

Notel: For bend 45°, consider half the radius




5.4 LINHA DE PRODUTOS - SELA PARA ATERRAMENTO

PRODUCT LINE - GROUNDING SADDLE

’/

Angulo da Comprimento Espessura
of Sela (a) daSela (B) da Sela (t)
pol | mm grau® mm mm
1 25,4 90 75 11
LIS | eas: L 90 75 1
. 0.8 20 75 1
e 76,2 20 75 1
4 101,6 20 75 1
2 L4 90 75 11
8 203,2 45 75 1
10 254,0 45 715 11
12 304,8 45 75 1"
14 355,6 45 75 15
16 406,4 45 75 15
18 457,2 22,5 75 15
20 508,0 22,5 75 15
22 558,8 22,5 75 15
24 609,6 22,5 75 15
26 660,4 22,5 75 15
28 711,2 22,5 75 15
30 762,0 22,5 75 15
32 812,8 22,5 75 15

Notas: 1.Sela para uso em sistemas de tubulagao condutiva.
2. Cabo elétrico flexivel com 600 mm de comprimento

Note: 1.Saddle for usein conductive piping systems.

2.600 mm long flexible electric cable




6.1 INSTALACAO E MONTAGEM - TIPOS DE UNIAO Ervd

: PIPING
INSTALLATION AND ASSEMBLY - TYPES OF UNION ' 1

UNIAO FLANGEADA / FLANGED UNION

As extremidades flangeadas sao unidas por parafusos e junta de vedacao.

O tipo da junta varia com a temperatura, pressdao e meio quimico a que estara exposta.

The ends flanged are joined by bolted and gasket.

The type of joint varies according to the temperature, pressure and chemical environment to
which they will be exposed.

Flange Junta de vedagdo
Flange \ Gasket

Parafuso, porcas e arruelas
Boli

UNIAO LAMINADA / LAMINATED UNION

Consiste de tubos e conexdes com extremidades planas unidas pela laminagao de mantas e
tecidos de fibra de vidro impregnadas com resina.

A espessura € dimensionada para se garantir as caracteristicas mecanicas de projeto.

Consists of pipes and fittings with flat ends joined by lamination of mat and woven of
fiberglass impregnated with resin vinyl ester.

DN: Diametro interno / Internal diameter

De: Diametro externo, incluindo a espessura da unido laminada / Outside diameter, including the
thickness of the union laminated

e: Espessura do componente / Thickness of components

t: Espessura da unido laminada / Thickness of the union laminated

C: Largura da unido laminada / Width of union laminated



6.2 INSTALACAO E MONTAGEM - TIPOS DE SUPORTES v

. OIL 2. GAS |
. PIPING |
INSTALLATION AND ASSEMBLY - TYPES OF SUPPORTS '

Os modelos tipicos de suportes aqui detalhados sdo meramente orientativos. O projetista do
sistema de tubulacao deve dimensionar o suporte mais adequado para cada condicao de aplicagao.
Os suportes podem ser fabricados em PRFV ou Aco, apropriados para tubulacdo de compdsito.

Typical models supports detailed herein are merely indicative. The designer of the piping system
must scale the most appropriate support for each application condition.

The supports can be manufactured in frp or steel, suitable for piping composite.

SUPORTES TIPICOS / TYPICAL SUPPORTS

m MANTA DE ELASTOMERO
A [::> : RUBBER
.
5 — > g
+ +
o o
2 5
v
_____________________________________ __( ‘—H‘ 7 e _
Q ‘ — 2 ]
{ﬂ -t'
VISTA A VISTA A
VIEW A VIEW A

PENDURAIS TiPICOS / TYPICAL HANGERS

Existem varias configuracdes de pendurais que podem ser utilizados. Os pendurais servem
apenas para orientar o tubo nao restringindo movimentos axiais ou laterais.

There are several configurations that can be used hangers. The hangers are only to guide the
pipe not restricting axial or lateral movements.
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INSTALLATION AND ASSEMBLY - TYPES OF SUPPORT _ PIFING

SUPORTACAO DE TUBULACAO / BACKING PIPE

Os suportes restringem os movimentos dos tubos causados por cargas axiais e expansao térmica.
Colares em PRFV sao laminados nas tubulagbes em ambos os lados do suporte para restringir o
movimento. Idealmente, os colares sao instalados na fabrica (quando é conhecida a localizagao do
colar), mas eles também podem ser instalados no campo.

The support restrict movement of the pipes caused by thermal expansion and axial loads.

FRP collars are laminated in piping on both sides of the support to restrict movement. Ideally, the
collars are installed at the factory (the location is known when the collar), but they can also be installed in

the field.
Colar em PRFV
Collar 50mm_____
Mant§ de —
Elastémero

Rubber

Tubo / Pipe

Tl P e w O TA - " Solda de Campo (Metal)
Welding Field (Metal)
|
...................... ¥ i
%/ Z ! .—_/_-
Solda de Campo (Metal),

Welding Field (Metal) Y, ;

SUPORTE PARA VALVULAS E COMPONENTES FLANGEADOS / SUPPORT FOR FLANGED
VALVES AND COMPONENTS

Valvulas e quaisquer componentes flangeados instalados nas tubulagdes em compdsito devem
ser suportados independentemente para evitar sobrecargas no sistema de tubulagao. O método comum
€ usar um pendural de flange ou apoio.

And any flanged valves installed in composite piping must be supported independently to prevent
overcharging the pipe and connections. The common method is to use a hanger flange or support.
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INSTALLATION AND ASSEMBLY - SPACING

ESPACAMENTO ENTRE SUPORTES / SPACING SUPPORTS

Atencao especial deve ser tomada com o espagamento entre os suportes de tubulagdes para
evitar cargas excessivas no sistema. A tabela de espacamento maximo entre suportes é baseada nos
seguintes pressupostos:

1. Suportes simples

2. Temperatura maxima de 82 °C

3. Deflexdao maxima = vao/360

4. Nao considera vento e efeitos sismicos
5. Densidade Especifica do fluido = 1,2

Special attention should be taken with the spacing between supports of piping to avoid excessive
loads on pipes. The table of maximum spacing between supports is based on the following assumptions:

1. Simple support

2. Maximum Temperature 82 °C

3. Maximum deflection=vain/360

4. Does not include wind and seismic effects
5. Specific Gravity Fluid= 1.2

Fator de correcao em fungao da densidade real do fluido
Correction factor depending on the actual density of the fluid

Densidade Especifica Real Multiplique por
Specific Gravity Real Multiply by
1.0 1.10
1.2 1.00
14 0.93
1.6 0.87
1.8 0.83
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INSTALLATION AND ASSEMBLY - SPACING

Espacamento maximo entre suportes = LI
Spacing maximum spacing between supports = LI

L

A
|

7 7 7 7 P 7 P 7 7 2]

|

E O PO 1 SO PR PP —.—
.
| VIS LSS AL AAS LIS T LTSI SIS LSS TS A AT IS AA S AT IS
DN e L LI Classe de Pressdo
pol mm mm m m bar
1 25,4 8,0 3,0 2,0 20
11/2 38,1 8,0 3,0 2,0 20
2 50,8 8,0 6,0 2,5 20
3 76,2 8,0 6,0 2,8 20
4 101,6 8,0 6,0 3,1 20
6 152,4 8,0 6,0 3,5 20
8 203,2 8,0 6,0 3,7 20
10 254,0 8,0 6,0 4,0 20
12 304,8 8,7 6,0 4,3 20
14 355,6 9,8 6,0 4,6 20
16 406,4 11,0 6,0 4,8 20
18 457,2 12,3 6,0 5,0 20
20 508,0 13,8 6,0 54 20
22 558,8 14,6 6,0 5,6 10
24 609,6 15,5 6,0 5,9 10
26 660,4 16,4 6,0 6,1 10
28 711,2 17,3 6,0 6,3 10
30 762,0 18,4 6,0 6,5 10
32 812,8 19,5 6,0 6,8 10
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INSTALLATION AND ASSEMBLY - FLANGED UNION _ PIFING

A instalagdo adequada dos flanges é fundamental para uma tubulacdo livre de vazamentos.
Alguns cuidados devem ser tomados ao instalar flanges quanto ao tipo de face dos flanges, dureza da
junta, torque e sequéncia de aperto dos parafusos.

Na conexao de flange face plana com flange face plana deve ser utilizada uma junta de vedagao
tipo FF (full-face), para se obter uma distribuigao uniforme das tensdes na face do flange.

Na conexao de flange de face plana com flange face com ressalto deve ser usada uma junta de
vedacao tipo FF e um anel de encosto para promover uma superficie de contato totalmente plana.

A junta de vedacdo deve ter uma dureza Shore A de 50-65 com uma espessura minima de 3,18
mm (1/8"). O uso de junta com dureza Shore A maior que 65 exige maior torque nos parafusos para
garantir a vedacao, podendo resultar em quebra do flange. Materiais de vedacao tipicos incluem
neoprene, EPDM, EPDM curada com perdxido, borracha vermelha, Viton, PTFE e borracha natural.

Proper installation of flanges is key for a piping free leaks. Some care must be taken when
installing flanges on the type of face flanges, joint stiffness, torque and bolt tightening sequence.

In connection with flat face flange plane face a gasket flange FF type (full-face), which provides a
uniform stress distribution in the face of the flange should be used.

In the connection flat face flange with bounce flange must to be used with a gasket FFtype anda
spacer ring must be used to promote a totally flat contact surface.
The gasket should have a Shore A hardness of 50-65 with a minimum thickness of 3.18 mm (1/8"). Using
joint with a Shore A hardness greater than 65 requires greater torque on the screws to secure the sealing
and may result in breaking of the flange. typical seal materials include neoprene, EPDM, peroxide cure
EPDM, red rubber, Viton, PTFE and natural rubber.

Unido de flange Face Plana com Flange Face com Ressalto Unido Flangeada de Face Plana
Union Flat Face Flange with Bounce Flange Union Flat Face Flange
Junta tipo FF
Junta tipo FF Gastek FF
Anel de Encosto Gastek FF Arruela Plana
Spacer Ring Plain Type Washers
. ST Arruela Plana | _Z

Plain Type Washers

Flange Face Plana em PRFV

/ Flat Face Flange in FRP

7
Flange Face com Ressalto/
Bounce Flange
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INSTALLATION AND ASSEMBLY - FLANGED UNION T TFING

TORQUE RECOMENDADO (PRESSOES ATE 20 BAR) / RECOMMENDED TORQUE

DN Torque Todos os parafusos devem ser apertados
pol mm Nm com auxilio de um torquimetro, de forma
cruzada, lubrificados ou revestidos com teflon.
1 23 30 . .
Arruelas do tipo lisa devem ser usadas.
11/2 23 30
2 34 45 Os parafusos deverao ser apertados em
3 34 45 3 etapas, com 30%, 60% e 100% do do
s o~ 45 torque indicado.
6 3 0 Para juntas de teflon, reapertar apés 1
8 64 85 hora. Apds 24-30 horas ou um ciclo de
10 79 105 temperatura ou um ciclo de pressao, o torque
12 o8 130 deve ser verificado e se necessario reapertado.
E8 =l 2 All screws must be tightened with the aid of a
16 131 175 torque wrench, crosswise and with lubricated or
18 139 185 Teflon coated screws. Flat washers should be
used.
= == 285 The bolts must be tightened in 3 steps with 30%,
24 180 240 60% and 100% of the indicated torque crosswise.
26 180 240 For Teflon joints, retighten after 1 hour. After 24
28 180 240 hours or a temperature or pressure cycle, the
- e D torgue must be checked and if necessary
retightened.
32 180 240

NOTA: Torque necessario para vedar juntas full-face, com dureza
65 montadas em flanges de face plana.

NOTE: Torque required for sealing joints full-face, with hardness
65 mounted flat face flanges.

Sequéncia de Aperto dos Parafusos / Tightening Sequence screws

Nota.: Os dados do catalogo sao orientativos.
Para efeito de projeto e calculos consultar a engenharia da fabrica.




7. TESTE HIDROSTATICO “cowpostr|

HYDROSTATIC TEST : PIPING :

O teste hidrostatico pode ser realizado na fabrica e/ou no campo, este Ultimo apds o sistema de
tubulacao estar inteiramente instalado. Nao realizar o teste hidrostatico da tubulacao até que todas as
ancoras e suportes estejam no lugar. Nao usar gas para realizar o teste de pressao.

A pressao de teste de spools em fabrica deve ser menor que 1,5 x pressao nominal do catalogo do
fabricante, conforme ISO 14692-Parte 2, item 6.2.3.

O teste hidrostatico de campo consiste em: um teste de resisténcia com pressao = 1,5 x pressao
de projeto da linha, por no minimo 2 horas, mais o teste de vazamento na pressdo de 1,1 x pressao do
projeto da linha por mais 2 horas, no minimo, conforme ISO 14692- Parte 4, item 5.6.2.3.1 e item
5.6.2.3.2.

Ao testar a tubulacao, a linha deve ser preenchida com agua de tal forma que todo o ar seja
liberado antes da pressurizagao. Limitar a pressao inicial a 50% da pressao de projeto por
aproximadamente 10 minutos para selar as vedagdes de todas as juntas flangeadas.

Apds completar o teste de pressao, esvaziar a linha e inspecionar visualmente toda a tubulagao.

The hydrostatic test may be performed at the factory and / or field, the latter after the piping
system be fully installed. Not perform hydrostatic testing of the pipeline until all the supports and anchors
are in place. Do not use gas to perform the pressure test.

The pressure test must less than 1.5 x nominal pressure of the catalog of the manufactureras ISO 14692
Part 2, item 6.2.3.

Hydrostatic field test consists of a test of strength with pressure = 1.5 x design pressure of the line
for atleast 2 hours, more the leak test at a pressure of 1.1 x design pressure of the line for 2 hours, at least
according to ISO 14692- Part 4, item 5.6.2.3.1 and 5.6.2.3.2 item.

When testing the pipe, the line should be filled with water so that all the air to be released before
pressurizing. Limiting the initial pressure at 50% of design pressure for about 10 minutes to seal all
gaskets flanged joints.

After completing the pressure test, flush the line and visually inspect all piping.
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LOGISTICS At

TRANSPORTE E MANUSEIO

O transporte dos materiais até a area de recebimento e armazenamento deve ser realizado
obedecendo as regras de transito e de SMS.

O descarregamento dos materiais na area de recebimento/almoxarifado deve ser realizado
através de Gruas, Empilhadeiras ou outros equipamentos de carga descritos em procedimentos
especificos de movimentagao de carga. Se uma empilhadeira é utilizada, os garfos devem ser cobertos
com algum tipo de acolchoamento, como borracha ou plastico. )

O manuseio deve ser realizado de forma cuidadosa evitando todo e qualquer impacto. E
recomendado que os tubos, acessorios e trechos pré-montados sejam carregados e descarregados
individualmente.

Tubos, conexdes e spools devem ser transportados por caminhdes adequados e protegidos para
evitar deslizamento, abrasao e movimentagao uns sobre os outros. Os materiais podem ser fixados com
cunhas e suportes de madeira, que devem ter uma largura minima de 100 mm (evitando arestas), e a
distancia entre suportes ndo deve exceder 2,5 m. Além de cunhas e suportes, cintas devem ser usadas
para fixagao materiais na posigdo desejada.

E recomendavel o uso de veiculos de descarga lateral para o transporte de componentes.
Qualquer parte do caminhdo sujeita a entrar em contato com tubos e acessorios deve ser protegida com
madeira ou borracha. Extremidades de tubos e partes usinadas devem ser protegidas durante o
manuseio e transporte.

Componentes menores, como conexoes e flanges, devem ser transportados em caixas de papelao
ou caixa de madeira devidamente protegidos.

Os tubos de menor diametro podem ser transportados dentro de tubos de diametro maior, desde
que sejam usados espagadores adequados para evitar contato entre eles.

Trechos pré-montados em fabrica devem ser mantidos na embalagem original do transporte
protegendo principalmente extremidades e juntas até a montagem final em campo. Trechos pré-
montados ndao devem ser empilhados ou colocados sobre superficies que possam causar danos. O
sistema deve ser transportado por caminhdes adequados, com piso liso e livre na carroceria.




8.LOGISTICA mam

LOGISTICS . PIPING |

TRANSPORT AND HANDLING

The Transport of materials to the receiving area and storage should be carried out in line with
traffic rules and SMS established for the project.

The unloads the materials in the receiving area / warehouse must be accomplished through
cranes, forklifts or other loading equipment described specific procedures cargo handling. If a forklift is
used, the forks must be covered with some sort of cushioning, such as rubber or plastic.

The handling must be carried out carefully avoiding any impact. It is recommended that the pipe,
fittings and pre-assembled sections are loaded and unloaded individually..

Pipes and fittings should be transported by way suitable and protected to prevent slip, abrasion
and drive trucks over each other. The materials can be fixed with wedges and wooden supports, which
must have a minimum width of 100 mm (avoiding edges); and the distance between supports should not
exceed 2.5 m. Besides wedges and supports, laces and ribbons should be used to keep the tubes in the
desired position.

It is recommended that the lateral unloading vehicles are used to transport components. Any part
of the truck that is likely to come into contact with pipes and fittings should be protected with wood or
rubber. And machined pipe ends shall be protected during handling transport.

Smaller components such as flanges and fittings, must be transported in cardboard boxes,
wooden box properly protected.

The pipes of smaller diameter can be transported in larger diameter pipe, since spacers are used
adequate to prevent contact between them.

Excerpts pre-assembled at the factory should be kept in their original packaging and shipping
protecting primarily ends and joint until the final assembly in the field. Excerpts pre-assembled shall not
be stacked or placed upon superfiies that may cause damage. The system must be transported by
suitable trucks, which must have flat floor in bodywork.

ERRADO
WRONG
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LOGISTICS . PIPING |

INSPEGCAO DE RECEBIMENTO / RECEIVING INSPECTION

As inspegdes qualitativas de recebimento devem ser realizadas por inspetor qualificado e lotado
no controle de qualidade e o recebimento fisico quantitativo, pelo almoxarife.

A liberacdo dos materiais para estocagem/montagem deve ser realizadas ap0s a inspecao e o
aceite da documentacao técnica.

Qualitative inspections of receiving should be performed by the qualified inspector crowded in
quality control and quantitative physical receipt of the item, the storekeeper.

The release of the materials for storage/assembly should be performed after inspection and
accepted of the technical documentation.

ARMAZENAMENTO E PRESERVACAO

O armazenamento deve ser feito sobre dormentes de madeira ou dispositivo apropriado para nao
causar danos aos tubos como: degradagao ambiental, amassamento, empenamento, dano por impacto
ou contaminagao por umidade, poeira ou produto quimico. A superficie deve ser uniforme, regular, plana
e livre de pedras.

Os tubos de menor diametro podem ser armazenados dentro de tubos de diametro maior, desde
que sejam usados espacadores adequados para evitar contato entre eles.

Atentar para os tipos de apoios, bergos, travamentos e protecao das extremidades dos tubos.
Tubos podem ser empilhados uns sobre os outros até uma altura maximade 1,5 m.

Os tubos devem ser amarrados e suportados de modo a evitar danos e quedas.

Tubos, acessorios e trechos pré-montados devem ter protecao nas extremidades. Caso os
componentes sejam armazenados a céu aberto, estes devem estar cobertos por lona para protegdo
contra radiacao UV.

Trechos pré-montados, quando vindos de fabrica, devem manter a embalagem original do
transporte.

O armazenamento de resinas, agentes de cura, aceleradores e cobertores/tecidos de vidro
usados para reparacao e montagem de componentes e acessorios do sistema de fibra deve seguir Ficha
de Informacao de Seguranca de Produtos Quimicos (FISPQ).
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LOGISTICS i PIPIN

STORAGE AND PRESERVATION

Storage should be done on wooden sleepers or appropriate device not to damage the pipe like:
environmental degradation, kneading, warping, damage by impact or moisture contamination, dust or
chemical. The surface must to be uniform, regular, flat and free of stones.

The pipes of smaller diameter can be stored inside the tube of greater diameter, since spacers are used
way adequate to prevent contact between them,

Pay attention to the types of supports, cradles, locking and protection of the pipe ends. pipes can
be stacked on each otherto a maximum height of 1.5 m.

The pipes should be tied and supported so as to prevent damage and falls. If the components are
stored in the open, they must be cobertoos by canvas to protect against UV radiation.

Excerpts preassembled, when coming from the factory, must keep original packaging of
transport, ifit's intact.

The storage of resins, curing agents, accelerators and blankets / fabrics of glass used for repair
and assembly of components and system accessories fiber should follow Sheet Information Security of
Chemicals (MSDS).
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