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Quality and Inspection Requirements of
Piping Materials

Procedure

It is up to CONTEC - Authoring Subcommittee to provide guidance on the
interpretation of the text of this Standard. The PETROBRAS Unit that uses this
Standard is responsible for adopting and implementing its sections, subsections,
and enumerations.

Technical Requirement: Prescription established as the most appropriate and
to be strictly followed in accordance with this Standard. Any resolution not to follow
it ("non-compliance" with this Standard) must have technical and managerial
justifications and must be approved and documented by the PETROBRAS Unit
that uses this Standard. It is characterized by imperative verbs.

CONTEC Recommended Practice: Prescription that can be used under the conditions
provided by this Standard, but which allows (and warns about) the possibility of

Comiss&o de Normalizag&o an alternative (not specified in this Standard) that may be more suitable for a
Técnica specific application. The adopted alternative must be approved and documented

by the PETROBRAS Unit that uses this Standard. It is characterized by non-
imperative verbs. It is indicated by the expression: [Recommended Practice].

Copies of records of "non-compliances" with this Standard, which can contribute
to its improvement, must be sent to CONTEC - Authoring Subcommittee.

Proposals for the revision of this Standard must be sent to CONTEC - Authoring
Subcommittee, indicating their alphanumeric identification and revision, the
section, subsection, and enumeration to be revised, the proposed wording, and
the technical-economic justification. The proposals are evaluated during the
SC -17 process of amending this Standard.
Pipin

Png “This Standard is the exclusive property of PETROLEO BRASILEIRO S.A. -
PETROBRAS, for internal use within PETROBRAS and its corporate
interests where the Common Corporate Rule (CCR) is deployed. It should
be used by its suppliers of goods and services, affiliates, or similar entities
in accordance with the conditions established in Bidding, Contract,
Agreement, or similar documents. The use of this Standard by other
companies/organizations/government entities and individuals is the sole
responsibility of the users themselves.”
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Presentation

PETROBRAS Technical Standards are developed by Working Groups
(composed of expert Collaborative Technicians from the Company and its Subsidiaries), reviewed by
the Company's Units and its Subsidiaries, approved by Authoring Subcommittees (composed of
technicians from the same field representing the Company's Units and Subsidiaries), and endorsed by
the Executive Core (consisting of representatives from the Company's Units and Subsidiaries). A
PETROBRAS Technical Standard is subject to revision at any time by its Authoring Subcommittee and
must be re-evaluated every 5 years for revalidation, revision, or cancellation. PETROBRAS Technical
Standards are developed in accordance with the PETROBRAS Technical Standard N-1. For complete
information on PETROBRAS Technical Standards, please refer to the PETROBRAS Technical
Standards Catalog.
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Foreword

This Standard is the English version (issued in 03/2023) of PETROBRAS N-215. In case of doubt, the
Portuguese version, which is the valid document for all intents and purposes, shall be used.

1 Scope

1.1 This Standard establishes the minimum quality requirements to be met when supplying piping
materials for Petrobras and its shareholdings.

1.2 It applies to the following types of piping materials:

Industrial Valves;

Steel pipes;

Fittings and nipples;

Pipe flanges;

Flange Stud bolts with Nuts;
Flange gaskets.

1.3 Accessories or piping with components made of cast iron, bronze or aluminum alloys (except
bronze-aluminum alloys), tin, and polymers, are subject to the requirements and tests of their respective
manufacturing Standards.

1.4 This Standard’s requirements apply to specification and piping materials supply processes started
after its edition date.

1.5 The effective deadline for this Standard’s implementation is 180 days after its publication.If the
Petrobras unit applying this Standard understands that it is not possible to implement it within this
timeframe, they must register an Implementation Plan within this period, defining the necessary actions
and their respective deadlines.

1.6 The definition of the effective term for implementing this Standard’s requirements, whenever it is
referred in goods and services supply contracts, is an exclusive prerogative of Petrobras.

1.7 This Standard contains only Technical Requirements.

1.8 Materials without normative references (manufacturer standard) are not part of the scope of this
Standard.
2 Normative References
The following listed documents are indispensable for the application of this document. Only the
mentioned editions apply to dated references. For non-dated references, the most recent editions of the
following documents apply.

NR-13 - Boilers, Pressure Vessels, Piping and Metallic Storage Tanks;

PETROBRAS N-76 - Piping Materials for Refining and Transportation Installations;

PETROBRAS N-133 - Welding;
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https://www.gov.br/trabalho-e-previdencia/pt-br/composicao/orgaos-especificos/secretaria-de-trabalho/inspecao/seguranca-e-saude-no-trabalho/normas-regulamentadoras/nr-13-atualizada-2022-retificada.pdf/view
http://nortec.petrobras.com.br/nortec/frame.asp?cod=N-0076
http://nortec.petrobras.com.br/nortec/frame.asp?cod=N-0133
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PETROBRAS N-1591 - Metals and Metal Alloys - Identification Through Magnet and Dot
Testing;

PETROBRAS N-1594 - Non-Destructive Test - Ultrasonic Testing in Welding;
ABNT NBR 5426 - Planos de Amostragem e Procedimentos na Inspegao por Atributos;

ABNT NBR 15693 - Ensaios Nao Destrutivos - Teste por pontos - Identificagdo de Metais e
Ligas Metalicas;

ABNT NBR 15827 - Valvulas Industriais para Instalagdes de Exploragao, Producéo, Refino e
Transporte de Produtos de Petréleo - Requisitos de Projeto e Ensaio de Prototipo;

ABNT NBR 16137 - Ensaios N&o Destrutivos - Identificacdo de Materiais por Teste por
Pontos, Espectrometria por Fluorescéncia de Raios X e Espectrometria por Emiss&o Optica;

ABNT NBR 16278 - Inspegao de Fabricagdo - Qualificagéo e Certificagdo de Pessoas para o
Setor de Petrdleo e Gas;

ABNT NBR ISO 9001 - Sistemas de Gestédo da Qualidade Requisitos;
ABNT NBR ISO 10497 - Ensaio de Valvulas - Requisitos de Ensaio de Fogo;

ABNT NBR ISO/IEC 17020 - Avaliacdo da Conformidade - Requisitos para o Funcionamento
de Diferentes Tipos de Organismos que Executam Inspecao;

ABNT NBR ISO/IEC 17025 - Requisitos Gerais Para a Competéncia de Laboratérios de
Ensaio e Calibracéo;

ISO 898-1 - Mechanical Properties of Fasteners Made of Carbon Steel and Alloy Steel - Part
1: Bolts, Screws and Studs with Specified Property Classes - Coarse Thread and Fine Pitch
Thread;

ISO 898-2 - Fasteners - Mechanical Properties of Fasteners Made of Carbon Steel and Alloy
Steel - Part 2: Nuts with Specified Property Classes;

ISO 898-3 - Mechanical Properties of Fasteners Made of Carbon Steel and Alloy Steel - Part
3: Flat Washers with Specified Property Classes;

ISO 898-5 - Mechanical Properties of Fasteners Made of Carbon Steel and Alloy Steel - Part
5: Set Screws and Similar Threaded Fasteners with Specified Hardness Classes - Coarse
Thread and Fine Pitch Thread;

ISO 898-7 - Mechanical Properties of Fasteners - Part 7: Torsional Test and Minimum Torques
for Bolts And Screws With Nominal Diameters 1 Mm To 10 Mm;

ISO 3506-1 - Fasteners - Mechanical Properties of Corrosion-Resistant Stainless Steel
Fasteners - Part 1: Bolts, Screws And Studs With Specified Grades And Property Classes;

ISO 3506-2 - Fasteners - Mechanical Properties of Corrosion-Resistant Stainless Steel
Fasteners - Part 2: Nuts With Specified Grades And Property Classes;

ISO 4032 - Hexagon Regular Nuts (style 1) - Product Grades A and B;
ISO 6508-1 - Metallic Materials - Rockwell Hardness Test - Part 1: Test Method;

ISO 6508-2 - Metallic Materials - Rockwell Hardness Test - Part 2: Verification and Calibration
of Testing Machines And Indenters;
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http://nortec.petrobras.com.br/nortec/frame.asp?cod=N-1591
http://nortec.petrobras.com.br/nortec/frame.asp?cod=N-1594
https://www.abntcolecao.com.br/normavw.aspx?Q=WStpdFV5Vk9vUkhPS3cyWVRqYUVXUW14cW1aK3UzOHJzVzk4QUhOeE1Bdz0=
https://www.abntcolecao.com.br/normavw.aspx?Q=NnM0aExlN2UrKzhLVkhGNGxnMDJwQnJ6TzQxaURNWDhLZmU4bXNTZ1YrTT0=
https://www.abntcolecao.com.br/normavw.aspx?Q=dGRkcnRwUUhBZGVDRE1Fc1BnWWgvZnM1RW9iOGZFYjZqSmJ2ZmpWOExraz0=
https://www.abntcolecao.com.br/normavw.aspx?Q=OTFOYVp3RHZFU3pydU5TZlJENmYvSmtRcE8wcjNqVE1VbytqWExDMnNNMD0=
https://www.abntcolecao.com.br/normavw.aspx?Q=a1VreFNrOUVGKzF4TkkxeGJRd3g2QnVqek9oRCtYRXRMcjNNemZSRjF0TT0=
https://www.abntcolecao.com.br/normavw.aspx?Q=a1VreFNrOUVGKzF4TkkxeGJRd3g2QnVqek9oRCtYRXRMcjNNemZSRjF0TT0=
https://www.abntcolecao.com.br/normavw.aspx?Q=dE9DMytENk4rdG5YcW5pZEM1aitjNFVxakl6U2xxOG9WQXNDQlFVK2IrMD0=
https://www.abntcolecao.com.br/normavw.aspx?Q=dE9DMytENk4rdG5YcW5pZEM1aitjNFVxakl6U2xxOG9WQXNDQlFVK2IrMD0=
https://www.abntcolecao.com.br/normavw.aspx?Q=TlhDVzBJdEFMKzRFTmNjaGdnNXc4Q0ZQelNKMExVbXl1ais5UEV3RXF6RT0=
https://www.abntcolecao.com.br/normavw.aspx?Q=R1JtejluaFYzZGxiTTdNaStpQlVEMFJ4RzBwazU2Qm1KZjI2YmxTa2VBaz0=
https://ewb.ihs.com/#/document/HSHPBFAAAAAAAAAA?qid=638139642358905888&sr=re-1-10&kbid=4%7C20027&docid=943290927
https://ewb.ihs.com/#/document/ISTBXGAAAAAAAAAA?qid=638139642358905888&sr=re-4-10&kbid=4%7C20027&docid=945677156
https://ewb.ihs.com/#/document/ZGONFGAAAAAAAAAA?qid=638139642358905888&sr=re-8-10&kbid=4%7C20027&docid=943690397
https://ewb.ihs.com/#/document/NFGYVEAAAAAAAAAA?qid=638139642358905888&sr=re-10-10&kbid=4%7C20027&docid=943285798
https://ewb.ihs.com/#/document/ETGQCAAAAAAAAAAA?qid=638139646419721970&sr=re-1-10&kbid=4%7C20027&docid=943285730
https://ewb.ihs.com/#/document/YDTPMGAAAAAAAAAA?qid=638139837351605156&sr=re-3-10&kbid=4%7C20027&docid=944201291
https://ewb.ihs.com/#/document/SUIRMGAAAAAAAAAA?qid=638139837351605156&sr=re-5-10&kbid=4%7C20027&docid=944202679
https://ewb.ihs.com/#/document/KYBJBFAAAAAAAAAA?qid=638138150767276724&sr=re-2-10&kbid=4%7C20027&docid=943285821
https://ewb.ihs.com/#/document/KYBJBFAAAAAAAAAA?qid=637775918956935688&sr=re-2-20&kbid=4%7C20027&docid=943285821
https://ewb.ihs.com/#/document/YWVERFAAAAAAAAAA?qid=638139661294659464&sr=re-2-10&kbid=4%7C20027&docid=943291233
https://ewb.ihs.com/#/document/KOCZJFAAAAAAAAAA?qid=638139661294659464&sr=re-4-10&kbid=4%7C20027&docid=943291184
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ISO 6508-3 - Metallic Materials - Rockwell Hardness Test - Part 3: Calibration of Reference
Blocks - Third Edition;

ISO 10474 - Steel and Steel Products - Inspection Documents;

ISO 15156-1 - Petroleum and natural gas industries - Materials for use in H,S Containing
Environments in Oil and Gas Production - Part 1: General Principles for Selection of Cracking-
Resistant Materials;

ISO 15156-2 - Petroleum and natural gas industries - Materials for use in H,S Containing
Environments in Oil and Gas Production - Part 2: Cracking-resistant Carbon and Lowalloy
Steels, and the use of Cast Irons;

ISO 15156-3 - Petroleum and natural gas industries - Materials for use in H,S Containing
Environments in Oil and Gas Production - Part 3: Cracking-resistant CRAs (Corrosion
Resistant Alloys) and Other Alloys;

ISO 15848-1 - Industrial Valves - Measurement, Test and Qualification Procedures for
Fugitive Emissions - Part 1: Classification System and Qualification Procedures for Type
Testing Of Valves;

ISO 15848-2 - Industrial Valves - Measurement, Test and Qualification Procedures for
Fugitive Emissions - Part 2: Production Acceptance Test of Valves;

ISO 17945 - Petroleum, Petrochemical and Natural Gas Industries - Metallic Materials
Resistant to Sulfide Stress Cracking in Corrosive Petroleum Refining Environments;

ISO 27509 - Petroleum And Natural Gas Industries - Compact Flanged Connections With IX
Seal Ring;

ASME B16.5 - Pipe Flanges and Flanged Fittings NPS % Through NPS 24 Metric/Inch
Standard;

ASME B16.11 - Forged Fittings, Socket-welding and Threaded,;
ASME B16.20 - Metallic Gaskets for Pipe Flanges;
ASME B16.47 - Large Diameter Steel Flanges NPS 26 Through NPS 60 metric/inch Standard;

ASME BPVC - Sec. VIII - Div. 1 - Section VIII - Division 1 - Rules for Construction of Pressure
Vessels;

ASME BPVC - Sec. IX - Section IX - Qualification Standard for Welding, Brazing, and Fuzing
Procedures; Welders; Brazers; And Welding, Brazing, And Fusing Operators - Welding,
Brazing and Fusing Operators;

ASTM A193/A193M - Standard Specification for Alloy-Steel and Stainless Steel Bolting for
High Temperature or High Pressure Service and Other Special Purpose Applications;

ASTM A194/A194M - Standard Specification for Carbon Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for High Pressure or High Temperature Service, or Both;

ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service;

ASTM A262 - Standard Practices for Detecting Susceptibility to Intergranular Attack in
Austenitic Stainless Steels;

ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength;
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https://ewb.ihs.com/#/document/QOCZJFAAAAAAAAAA?qid=638139661294659464&sr=re-6-10&kbid=4%7C20027&docid=943291183
https://ewb.ihs.com/#/document/APKWDFAAAAAAAAAA?qid=638138977328672866&sr=re-1-10&kbid=4%7C20027&docid=943274091
https://ewb.ihs.com/#/document/SSDBRGAAAAAAAAAA?qid=638139636565316526&sr=re-1-10&kbid=4%7C20027&docid=944630379
https://ewb.ihs.com/#/document/SSDBRGAAAAAAAAAA?qid=637775917693209316&sr=re-1-20&kbid=4%7C20027&docid=944630379
https://ewb.ihs.com/#/document/SSDBRGAAAAAAAAAA?qid=637775917693209316&sr=re-1-20&kbid=4%7C20027&docid=944630379
https://ewb.ihs.com/#/document/VSDBRGAAAAAAAAAA?qid=638139636565316526&sr=re-3-10&kbid=4%7C20027&docid=944630387
https://ewb.ihs.com/#/document/SSDBRGAAAAAAAAAA?qid=637775917693209316&sr=re-1-20&kbid=4%7C20027&docid=944630379
https://ewb.ihs.com/#/document/SSDBRGAAAAAAAAAA?qid=637775917693209316&sr=re-1-20&kbid=4%7C20027&docid=944630379
https://ewb.ihs.com/#/document/BTDBRGAAAAAAAAAA?qid=638139636565316526&sr=re-5-10&kbid=4%7C20027&docid=944630406
https://ewb.ihs.com/#/document/SSDBRGAAAAAAAAAA?qid=637775917693209316&sr=re-1-20&kbid=4%7C20027&docid=944630379
https://ewb.ihs.com/#/document/SSDBRGAAAAAAAAAA?qid=637775917693209316&sr=re-1-20&kbid=4%7C20027&docid=944630379
https://ewb.ihs.com/#/document/WAKPKFAAAAAAAAAA?qid=638139665151015098&sr=re-3-10&kbid=4%7C20027&docid=943270696
https://ewb.ihs.com/#/document/CBKPKFAAAAAAAAAA?qid=638139665151015098&sr=re-5-10&kbid=4%7C20027&docid=943270626
https://ewb.ihs.com/#/document/EMFHKFAAAAAAAAAA?qid=638137991810711068&sr=re-1-10&kbid=4%7C20027&docid=942453293
https://ewb.ihs.com/#/document/EMFHKFAAAAAAAAAA?qid=637775917479887986&sr=re-1-20&kbid=4%7C20027&docid=942453293
https://ewb.ihs.com/#/document/EMFHKFAAAAAAAAAA?qid=637775917479887986&sr=re-1-20&kbid=4%7C20027&docid=942453293
https://ewb.ihs.com/#/document/PLYCRGAAAAAAAAAA?qid=638138979420001996&sr=re-1-10&kbid=4%7C20027&docid=944670934
https://ewb.ihs.com/#/document/PLYCRGAAAAAAAAAA?qid=637775919312151212&sr=re-1-20&kbid=4%7C20027&docid=944670934
https://ewb.ihs.com/#/document/PLYCRGAAAAAAAAAA?qid=637775919312151212&sr=re-1-20&kbid=4%7C20027&docid=944670934
https://ewb.ihs.com/#/document/MEJESGAAAAAAAAAA?qid=638138979833193316&sr=re-1-10&kbid=4%7C20027&docid=944972092
https://ewb.ihs.com/#/document/FTLBXGAAAAAAAAAA?qid=638138980267966796&sr=re-1-10&kbid=4%7C20027&docid=945676214
https://ewb.ihs.com/#/document/AZEWCGAAAAAAAAAA?qid=638138981385028496&sr=re-1-10&kbid=4%7C20027&docid=943385267
https://ewb.ihs.com/#/document/JEJESGAAAAAAAAAA?qid=638138984463816380&sr=re-1-10&kbid=4%7C20027&docid=944972087
https://ewb.ihs.com/#/document/ANDTSGAAAAAAAAAA?qid=638138984499249924&sr=re-1-10&kbid=4%7C20027&docid=945034645
https://ewb.ihs.com/#/document/CTPSSGAAAAAAAAAA?qid=638138985131353134&sr=re-1-10&kbid=4%7C20027&docid=945034612
https://ewb.ihs.com/#/document/EXSGXGAAAAAAAAAA?qid=638138986068556852&sr=re-1-10&kbid=4%7C20027&docid=945699981
https://ewb.ihs.com/#/document/AQXIXGAAAAAAAAAA?qid=638138986710801076&sr=re-1-10&kbid=4%7C20027&docid=945708733
https://ewb.ihs.com/#/document/KXSGXGAAAAAAAAAA?qid=638138987375657560&sr=re-1-10&kbid=4%7C20027&docid=945699983
https://ewb.ihs.com/#/document/WYXLVGAAAAAAAAAA?qid=638138990128162812&sr=re-1-10&kbid=4%7C20027&docid=945271982
https://ewb.ihs.com/#/document/POJMSGAAAAAAAAAA?qid=638138990967916786&sr=re-1-10&kbid=4%7C20027&docid=945004309
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ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel Bolts, Studs,
and Other Externally Threaded Fasteners;

ASTM A370 - Standard Test Methods and Definitions for Mechanical Testing of Steel
Products;

ASTM A437/A437M - Standard Specification for Stainless and Alloy-Steel Turbine-Type
Bolting Specially Heat Treated for High-Temperature Service;

ASTM A453/A453M - Standard Specification for High-Temperature Bolting, with Expansion
Coefficients Comparable to Austenitic Stainless Steels;

ASTM A540/A540M - Standard Specification for Alloy-Steel Bolting for Special Applications;

ASTM A563/A563M - Standard Specification for Carbon and Alloy Steel Nuts (Inch and
Metric);

ASTM A923 - Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric);

ASTM A960/A960M - Standard Specification for Common Requirements for Wrought Steel
Piping Fittings;

ASTM A962/A962M - Standard Specification for Common Requirements for Bolting Intended
for Use at Any Temperature from Cryogenic to the Creep Range;

ASTM A1014/A1014M - Standard  Specification for  Precipitation-Hardening  Bolting
(UNS NO7718) for High Temperature Service;

ASTM E10 - Standard Test Method for Brinell Hardness of Metallic Materials;
ASTM E18 - Standard Test Methods for Rockwell Hardness of Metallic Materials;
ASTM E165/E165M - Standard Practice for Liquid Penetrant Testing for General Industry;

ASTM E562 - Standard Test Method for Determining Volume Fraction by Systematic Manual
Point Count;

ASTM F467 - Standard Specification for Nonferrous Nuts for General Use;

ASTM F468 - Standard Specification for Nonferrous Bolts, Hex Cap Screws, Socket Head Cap
Screws, and Studs for General Use;

ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs;
ASTM F594 - Standard Specification for Stainless Steel Nuts;

ASTM F836M - Standard Specification for Style 1 Stainless Steel Metric Nuts (Metric);

ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and
Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile

Strength;

ASTM G48 - Standard Test Methods for Pitting and Crevice Corrosion Resistance of Stainless
Steels and Related Alloys by Use of Ferric Chloride Solution;

API SPEC 6A - Specification for Wellhead and Christmas Tree Equipment;

API SPEC 6D - Specification for Valves;
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API SPEC 17D - Specification for Subsea Wellhead and Tree Equipment;
API STD 607 - Fire Test for Quarter-turn Valves and Valves Equipped with Nonmetallic Seats;

API STD 624 - Type Testing of Rising Stem Valves Equipped With Graphite Packing for
Fugitive Emissions;

MSS SP 6 - Standard Finishes for Contact Faces of Pipe Flanges and Connecting-End
Flanges of Valves and Fittings;

MSS SP 25 - Standard Marking System for Valves, Fittings, Flanges, and Unions;

MSS SP 83 - Class 3000 and 6000 Pipe Unions, Socket Welding and Threaded (Carbon Steel,
Alloy Steel, Stainless Steels, and Nickel Alloys);

MSS SP 97 - Integrally Reinforced Forged Branch Outlet Fittings - Socket Welding, Threaded
and Buttwelding Ends;

VDI 2440 - Emission Control - Mineral Oil Refineries;

3 Terms and Definitions

In addition to the terms and definitions present in the ABNT NBR 16278, the following terms apply to
this document:

31

Divergence Occurrence Report - COD

PETROBRAS internal procedure that formalizes the occurrence of non-compliance with the technical or
contractual conditions established. Its purpose is to guide the Supplier or Manufacturer of products to
make corrections, identify the root cause, and implement corrective actions in their Quality Management
System, according to ISO 9001 requirements

3.2
Manufacturer
company responsible for manufacturing the asset according to the Contractual Instrument

3.3

Material Family

set of similar materials, which, due to their size, manufacturing process, and technology involved in their
production, are manufactured and/or marketed by a specific group of Suppliers

3.4
Supplier
contracted company that will provide the asset to PETROBRAS according to the Contractual Instrument

3.5
Contract Manager
PETROBRAS employee responsible for all contractual matters with the Supplier

3.6

Supplier Quality Index - SQI

value between 0 and 100 % measuring Manufacturer/Supplier performance, set after a PETROBRAS
quality audit. This index concerns the material family and the audited plant
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3.7

Critical item

Part of the supply scope, as defined by the Supplier, Project Standard or PETROBRAS specification,
capable of causing interruption, environmental damage, harm to personnel and facility safety, or product
shelf life reduction in the event of failure in its supply

3.8

Accreditation Body

member and signatory of the “International Accreditation Forum” (IAF) and “International Laboratory
Accreditation Cooperation” (ILAC), assigned in the country of origin with evaluating the local certification
or inspection bodies’ competence and impartiality in order to validate their services as trustworthy

3.9

Accredited Inspection Body - AIB

third party company accredited for providing Inspection and Manufacturing services according to
ABNT NBR ISO 17020 Type A, in an activity scope compatible with the supplied good

3.10
Auditing Body
PETROBRAS internal body assigned with performing inspection service and goods quality audits

3.1

Purchase Order

document for the supply of assorted goods and services related with specified values, timeframes and
conditions

3.12

Corrective Action Plan

a plan prepared by the Supplier outlining the corrective actions related to the identification of the root
cause of a non-conformity to be implemented in their Quality Management System

3.13

Monitoring Point - MP

monitoring of continuous manufacturing process or Supplier/Manufacturer production cycle in instances
in which summoning the Manufacturing Inspection manager is not necessary, although the
forementioned Party may monitor it with the frequency deemed necessary to check its execution in
accordance with the contractual procedures and requirements

3.14
Non-Conformity Report - NCR
inspection record issued by the Supplier or Subsupplier's Quality System

3.15

Informative Report - IR or Non-Conformity Report - NCR

inspection record issued by the Manufacturing Inspector to report any deviation from the contractual
requirements provisioned for the manufacturing process. It must be issued for the rejection of
intermediate inspection events

3.16
Material Requirement - MR
PETROBRAS document describing the supply scope
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3.17

General Quality Requirement for Goods

document establishing the minimum quality requirements to be met in the direct or indirect supply of
goods to PETROBRAS

3.18

Manufacturing Inspection Responsible - RIF

party assigned with the Manufacturing Inspection, able to coordinate, plan and execute the
manufacturing inspection. For Suppliers/Manufacturers required to contract an Inspection Body, the RIF
is the contracted Inspection Body itself. For Suppliers/Manufacturers which are not required to contract
an Inspection Body, the RIF position cannot be attributed to the party executing the manufacturing
process

3.19

Inspection Service

service executed by an independent Inspection Body in the execution of manufacturing Inspection
activity

3.20

Subsupplier

company chosen and qualified by the Supplier to supply goods or goods components and/or provide
services

4 General

4.1 This Standard must be used in conjunction with the General Quality Requirement for Goods of
PETROBRAS.

4.2 This Standard is divided in Annexes for each type of piping material:

Annex A - Quality and Inspection Requirements for Industrial Valves
Annex B - Quality and Inspection Requirements for Conduction Pipes
Annex C - Quality and Inspection Requirements for Pipe Fittings, Flanges and Nipples
Annex D - Quality and Inspection Requirements for Gaskets of Flanges
Annex E - Quality and Inspection Requirements for Stud Bolts and Nuts of Flanges
Annex F - PIT Templates

= Model F.1 - Industrial Valves

* Model F.2 - Control Valves

» Model F.3 - Safety and Relief Valves

» Model F.4 - Valve Acessories

5 Quality Inspection and Control Personnel Qualification and Certification

5.2 The manufacturing inspection must be performed by professionals qualified for the supplied product
by the Manufacturing Inspection manager (RIF) or for certified inspectors from an Accredited Inspection
Organ (OIA) in accordance to the contractual conditions.

5.2 The following activities related to inspection and quality control demand of services require
certification of personal competences as per PETROBRAS N-2941:
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a) welding inspection;
b) Non-destructive testing inspection;
c) Industrial painting inspection.

5.3 For materials released from third-party manufacturing inspection (OlA), the Supplier or Manufacturer
must comply with the minimum quality guidelines described in the content of this Standard.

6 Procedure Qualifications

The welding, non-destructive tests and critical item painting must be approved by a certified professional.
7 Metrology

7.1 The test and measurement instruments used in the manufacturing inspection with a traceability
requirement must be calibrated in accredited labs, according to ABNT NBR ISO/IEC 17025 by an
Accreditation Body belonging to ILAC, according to the scope of the performed callibration service.

7.1.1 The test and measurement instruments used in the control of manufacturing processes may be
calibrated in the Suppliers/Manufacturers own labs, provided the callibration is made directly using a
standard tracked in the country of origin’s accreditation systems.

7.1.2 For instrument calibration in the conditions described in item 7.1.1, the following conditions must
be met:

a) Provision of specific instructions for performing each type of calibration;
b) The equipment and instruments used must be in rooms with controlled temperature and
moisture;
¢) The calibration must be made by professionals trained and capacitated according to a
competence matrix (function map) provided by the supplier;
d) The report (Calibration Certificate) must contain, phrased clearly, at least the following
information:
i. Identification (traceability) of the calibrated instrument.
ii. Expected (reference) and found results.
ii. Calibration standard or equipment used.
iv. Indication of measurement uncertainties, including the error rate of the
reference instrument.
v. Conclusion (approval / rejection);
vi. Signatured of the assigned professional.
vii. Instrument calibration report expiry date.

7.1.3 The Supplier/Manufacturer must have a control systematic for the calibration instruments and
provide criteria for instrument selection, considering the tolerance range to be measured in the resolution,
as well as its use adequacy, based on the measurement uncertainty and its due application.

8 Control and Treatment of Non-Conformity

8.1 The supplier must control and address all non-conformities in its production line, according to its own
procedures. Non-Conformity Reports (RNC), containing the defined dispositions and grounded technical
reports must be documented.
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8.2 The supplier must have a procedure to demonstrate corrective actions for issued RNCs and proving
their effectiveness.

9 Inspection Record Control

The Supplier must have a procedure for issuance, control and archiving of records for Inspection and
Testing activities (both internal and to their process and from their Subsuppliers) This procedure should
allow for traceability within the Supplier's Quality Assurance system and throughout the product lifespan.
The minimum record retention period for quality records should be five years.

10 Inspection and Testing Plan (PIT)

Unless specified differently in the Annexes, the minimum activities to be carried out by the Manufacturing
Inspection Responsible are:

a) Analysis and approval of the Inspection and Testing Plan;

b) Verification of the conformity of manufacturing documents with contractual requirements;

c) Verification of raw material certificates and quality records;

d) Verification of labor, manufacturing methods and processes, controls, and intermediate
tests;

e) Witnessing of functional and/or performance tests, as relevant to manufacturing standards
when applicable;

f) Execution of visual inspection and witnessing of final dimensional examination;

g) Verification of the data book;

h) Issuance of Inspection Records;

i) Verification of identification, preservation, and packaging according to contractual
documents.

11 Determination of Product-Related Requirements

11.1 In addition to the requirements of ABNT NBR ISO 9001:

a) the Supplier must comply with the specific requirements of Technical Standards for each
type of equipment of Annexes A to E, which must are mandatory applied throughout the
manufacturing process and its quality control interventions;

b) the Supplier must consider all requirements of the contract, as well as specified Standards,
documents and instructions.

11.2 When not specified in the contract the Supplier must follow the hierarchy of normative documents
in the following order:

a) Material Requirements (MR), Technical Specifications (TS), Data Sheets (DS),
Drawings (DE) and other documents from the Purchasing Company;

b) this quality and inspection requirement;

¢) Technical Standards.

11.3 In case of conflict between requirements in contractual documents the stricter criterion prevails.
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MODEL 1

				MANUFACTURER
LOGO				NAME OF SUPPLIER																																																										Nº:								REV.:

								INSPECTION AND TESTING PLAN																																																																		PAGE: 01 OF 01

				PO:						CUSTOMER:  PETRÓLEO BRASILEIRO S/A - PETROBRAS                                                                                             																																												DRAWING Nº:														TAG/MODEL: 

				DATA SHEET:  						INDUSTRIAL VALVE and ON-OFF
(INFORM TYPE)														NPS				CLASS				NPS				CLASS				NPS				CLASS				NPS				CLASS		NPS				CLASS				NPS				CLASS

				MATERIAL REQUESITION: 

				SPECIFICATION:						PERFORMANCE OF THE PERSON RESPONSIBLE FOR THE MANUFACTURING INSPECTION (INFORM N.A. when not applicable) 																																						PETROBRAS		CLASSIFIER		PROCEDURES AND/OR 
TECHINICAL INSTRUCTIONS
(INFORM N.A. when not applicable)										ACCEPTANCE CRITERIA  
(INFORM N.A. when not applicable)                   						RECORDS
 ISSUED BY QC						RELATED
NOTES

				ITEM		                                  CRITICAL COMPONENTS				BODY		BONNET / COVER		OBTURATOR		SEAT RING SUPPORT (when applicable)		SEAT RING		STEM		TRUNNION		STUDS / BOLTS AND NUTS		METAL JOINTS AND GASKETS AND PACKING		SPRING		ACTUATOR (ELECTRIC OR PNEUMATIC)		METAL COATING (IF APPLICABLE)		MANUFACTURING WELDINGS		WELDING REPAIR		ASSEMBLED VALVE		PETROBRAS STANDARD PAINT		NAME PLATE		TECHNICAL DOCUMENTATION



						 INSPECTIONS AND TESTS



				1		Test specimens for Counter-Sample 				WP		WP																																RP				MP																										1

				2		Visual Inspection (After Machining)				RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP								RP				MP																										2, 3 and 7

				3		Dimensional Inspection (After Machining)				RP		RP		RP		RP				RP		RP												RP		RP								RP				MP																										3 and 14

				4		Wall Thickness Measurement 				RP		RP																										HP						RP				MP																										11

				5		Alloy Recognition Tests				RP		RP		RP		RP		RP		RP		RP				RP		RP										HP						RP				MP																										4 e 9

				6		Liquid Penetrant Examination				RP		RP		RP																				RP		RP								RP				MP

				7		Magnetic Particle Examination				RP		RP																						RP		RP								RP				MP																										10

				8		Radiographic Test				RP		RP																						RP		RP								RP				MP																										5

				9		Ultrasound  Examination				RP		RP																						RP		RP								RP				MP																										5

				10		Heat Treatment				RP		RP								RP														RP		RP								RP				MP																										3

				11		Hardness Test				RP		RP								RP												RP		RP		RP		HP						RP				MP																										6

				12		Antistatic Test (Electric Conductivity)																																HP						RP				MP

				13		Hydrostatic Test (Integrity)																																HP						RP				MP																										12

				14		Closure Tests 																																HP						RP				MP

				15		Cavity  Relief Test																																HP						RP				MP

				16		Functional Test (With Pressure)																																HP						RP				MP																										8

				17		Studs / Nuts Torque Check / Test																																HP						RP				MP

				18		Torque/Thrust Functional Test																																HP						RP				MP

				19		Marking, Identification and Traceability				HP 		HP 												HP						HP								HP				HP		RP				MP

				20		Dimensional and Visual Assembled Valve																																HP						RP				MP

				21		Paint																																RP		HP				RP				MP																										13

				22		Fugitive Emissions Certificate																																RP						RP				MP

				23		Fire Test Certificate																																RP						RP				MP

				24		Packing																																						RP				MP

				25		Data Book																																						HP				MP

				HP (Hold Point): Is the inspection event, in the supplier's manufacturing cycle, in which the supplier will notify the person responsible for the manufacturing inspection, within the contractual terms, aiming at their analysis, verification or testimony and without the which the manufacturing process cannot continue. 																																																																REVISION INDEX

																																																																				REV. Nº 		DATE		EXECUTION		VERIFIED		APPROVED

				WP (Witness Point): Is the inspection event, in the supplier's manufacturing cycle, in which it will notify the person responsible for the manufacturing inspection, within the contractual terms, aiming at the analysis, verification or witness of events agreed in the Plan of Inspection and Tests, without the manufacturing process being interrupted. 



				RP (Review Point): Event inspecton at supplier's manufacturing cycle, (procedures, records, certificates, reports, etc. ) which will be gernarated records to be submited to the agency inspector as tecnical documentation final inspection. 



				MP (Monitoring Point): is the inspection event in the supplier's manufacturing cycle where there is no need to inform the person responsible for the manufacturing inspection, but the latter may accompany it if it is at the supplier's premises. 



				RELATED NOTES (SPECIFIC) 

				1 - Counter-Sample: WP applicable for identification, chemical and mechanical tests for cast and micro cast materials, as per Inspection Requirement.																																										8 - Actuator test: after the Hydrostatic Test (Integrity), the assembled set will be tested. 

				2 - Springs: Submit the certificate of conformity for inspection by the RIF, specifying the spring's raw material.																																										9 – Gaskets and Packing: alloy recognition test is not applicable for gaskets.

				3 - Welding: present to the person in charge of the inspection the repair records and visual inspection report in case of process welding.																																										10- Magnetic particles: according to the Quality of Valves Complementary Requirement.

				4 - Alloy Recognition Test: applicable only to stainless steels and alloy steels.																																										11 - Wall Thickness Measurement: HP applicable for body and cover/bonnet for assembled valve. 

				5 - Radiography e Ultrasound: applicable when specified in standard, PC (Purchase Request) or Purchase Order.																																										12 - Integrity test: shall be performed on the body and cover/bonnet components.

				6 - Toughness: Applicable for body and cap in FJA (RTJ) and hardened regions.																																										13 - PETROBRAS standard painting: visual inspection, thickness measurement, adhesion test and paint certificate verification.

				7 - Actuators and Reducers: present certificate of conformity from the actuator manufacturer. 																																										14 - Dimensional Components: applicable only for standard dimensions.

				GENERAL NOTES 

				A) All inspection activities shall meet the QUALITY REQUIREMENTS (GENERAL AND COMPLEMENTARY).

				B) Technical Documentation consists of: product compliance report listing tests, tests and inspections carried out, raw material certificates, records generated by the supplier in compliance with manufacturing.

				C) Accessory used as a component of the main product: a certificate of conformity shall be presented and inspected according to PIT STANDARD ACCESSORIES (when applicable).

				D) HP's applicable for the assembled valve only on the components where it is accessible. 

				E) The monitoring points by Petrobras and/or Classification Society can be informed through a contract or Pre Inspection Meeting.

				Rev. F
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				Se a pasta de trabalho for salva em um formato de arquivo anterior ou aberta em uma versão anterior do Microsoft Excel, os recursos listados não estarão disponíveis.
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				DATA SHEET:  						CONTROL VALVE
(INFORM TYPE)														NPS				CLASS				NPS				CLASS				NPS				CLASS				NPS				CLASSE		NPS				CLASS				NPS				CLASSE

				MATERIAL REQUESITION: 

				SPECIFICATION:						PERFORMANCE OF THE PERSON RESPONSIBLE FOR THE MANUFACTURING INSPECTION
 (INFORM N.A. when not applicable) 																																						PETROBRAS		CLASSIFIER		PROCEDURES AND/OR 
TECHINICAL INSTRUCTIONS
(INFORM N.A. when not applicable)										ACCEPTANCE CRITERIA  
(INFORM N.A. when not applicable)                   						RECORDS
 ISSUED BY QC						RELATED
NOTES

				ITEM		                                  CRITICAL COMPONENTS				BODY		BONNET / COVER		OBTURATOR/ CAGE 		SEAT RING SUPPORT		SEAT RING		STEM		TRUNNION		STUDS / BOLTS AND NUTS		METAL JOINTS AND
 GASKETS AND PACKING		SPRING		ACTUATOR (ELECTRIC OR PNEUMATIC)		METAL COATING (IF APPLICABLE)		MANUFACTURING WELDINGS		WELDING REPAIR		ASSEMBLED VALVE		PETROBRAS STANDARD PAINT		NAME PLATE		TECHNICAL DOCUMENTATION



						 INSPECTIONS AND TESTS



				1		Test specimens for Counter-Sample 				WP		WP																																RP				MP																										1

				2		Visual Inspection (After Machining)				RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP								RP				MP																										2, 3 and 7

				3		Dimensional Inspection (After Machining)				RP		RP		RP		RP				RP		RP												RP		RP								RP				MP																										3 and 14

				4		Wall Thickness Measurement 				RP		RP																										HP						RP				MP																										11

				5		Alloy Recognition Test				RP		RP		RP		RP		RP		RP		RP				RP		RP										HP						RP				MP																										4 e 9

				6		Liquid Penetrant Examination				RP		RP		RP																				RP		RP								RP				MP

				7		Magnetic Particle Examination				RP		RP																						RP		RP								RP				MP																										10

				8		Radiographic Test				RP		RP																						RP		RP								RP				MP																										5

				9		Ultrasound  Examination				RP		RP																						RP		RP								RP				MP																										5

				10		Heat Treatment				RP		RP								RP														RP		RP								RP				MP																										3

				11		Hardness Test				RP		RP								RP												RP		RP		RP		HP						RP				MP																										6

				12		Antistatic Test (Electric Conductivity)																																HP						RP				MP

				13		Hydrostatic Tests (Packing and Body )				WP		WP																										HP						RP				MP																										12

				14		Seat leakage Test  																																HP						RP				MP

				15		Rated Valve Travel Test 																																HP						RP				MP

				16		Dead Band Test																																HP						RP				MP

				17		Functional Test																																HP						RP				MP																										8

				18		Studs / Nuts Torque Check / Test																																HP						RP				MP

				19		Marking, Identification and Traceability				HP		HP												HP						HP								HP				HP		RP				MP

				20		Paint																																RD		HP				RP				MP																										13

				21		Dimensional and Visual Assembled Valve																																HP						RP				MP

				22		Fugitive Emissions Certificate																																RP						RP				MP

				23		Fire Test Certificate																																RP						RP				MP

				24		Packing																																						RP				MP

				25		Data Book																																						HP				MP

				HP (Hold Point): Is the inspection event, in the supplier's manufacturing cycle, in which the supplier will notify the person responsible for the manufacturing inspection, within the contractual terms, aiming at their analysis, verification or testimony and without the which the manufacturing process cannot continue. 																																																																REVISION INDEX

																																																																				REV. Nº 		DATE		EXECUTION		VERIFIED		APPROVED

																																																																				REV. Nº 		DATE		EXECUTION		VERIFIED		APPROVED

				WP (Witness Point): Is the inspection event, in the supplier's manufacturing cycle, in which it will notify the person responsible for the manufacturing inspection, within the contractual terms, aiming at the analysis, verification or witness of events agreed in the Plan of Inspection and Tests, without the manufacturing process being interrupted. 



				RP (Review Point): Event inspecton at supplier's manufacturing cycle, (procedures, records, certificates, reports, etc. ) which will be gernarated records to be submited to the agency inspector as tecnical documentation final inspection. 



				MP (Monitoring Point): is the inspection event in the supplier's manufacturing cycle where there is no need to inform the person responsible for the manufacturing inspection, but the latter may accompany it if it is at the supplier's premises. 





				RELATED NOTES (SPECIFIC) 

				1 - Counter-Sample: WP applicable for identification, chemical and mechanical tests for cast and micro cast materials, as per Inspection Requirement.																																										8 - Actuator test: after the Hydrostatic Test (Integrity), the assembled set will be tested. 

				2 - Springs: Submit the certificate of conformity for inspection by the RIF, specifying the spring's raw material.																																										9 – Gaskets and Packing: alloy recognition test is not applicable for gaskets.

				3 - Welding: present to the person in charge of the inspection the repair records and visual inspection report in case of process welding.																																										10- Magnetic particles: according to the Quality of Valves Complementary Requirement.

				4 - Alloy Recognition Test: applicable only to stainless steels and alloy steels.																																										11 - Wall Thickness Measurement: HP applicable for body and cover/bonnet for assembled valve. 

				5 - Radiography e Ultrasound: applicable when specified in standard, PC (Purchase Request) or Purchase Order.																																										12 - Integrity test: shall be performed on the body and cover/bonnet components.

				6 - Toughness: Applicable for body and cap in FJA (RTJ) and hardened regions.																																										13 - PETROBRAS standard painting: visual inspection, thickness measurement, adhesion test and paint certificate verification.

				7 - Actuators and Reducers: present certificate of conformity from the actuator manufacturer. 																																										14 - Dimensional Components: applicable only for standard dimensions.

				 GENERAL NOTES 

				A) All inspection activities shall meet the QUALITY REQUIREMENTS (GENERAL AND COMPLEMENTARY).

				B) Technical Documentation consists of: product compliance report listing tests, tests and inspections carried out, raw material certificates, records generated by the supplier in compliance with manufacturing.

				C) Accessory used as a component of the main product: a certificate of conformity shall be presented and inspected according to PIT STANDARD ACCESSORIES (when applicable).

				D) HP's applicable for the assembled valve only on the components where it is accessible. 

				E) The monitoring points by Petrobras and/or Classification Society can be informed through a contract or Pre Inspection Meeting.

				Rev. F






MODEL 3

				MANUFACTURER
LOGO				NAME OF SUPPLIER																																																														Nº:								REV.:

								INSPECTION AND TESTING PLAN																																																																						PAGE: 01  de  01

				PO:						CUSTOMER:  PETRÓLEO BRASILEIRO S/A - PETROBRAS                                        																																												DRAWING Nº:																		TAG/MODEL: 

				DATA SHEET:  						SAFETY VALVE AND OR RELIEF VALVE - CONVENTIONAL AND PILOT OPERATED														NPS				CLASS				NPS				CLASS				NPS				CLASS				NPS				CLASS				NPS				CLASS				NPS				CLASS

				MATERIAL REQUESITION: 

				SPECIFICATION:						PERFORMANCE OF THE PERSON RESPONSIBLE FOR THE MANUFACTURING INSPECTION
 (INFORM N.A. when not applicable) 																																		PETROBRAS		CLASSIFIER		PROCEDURES AND/OR 
TECHINICAL INSTRUCTIONS
(INFORM N.A. when not applicable)												ACCEPTANCE CRITERIA  
(INFORM N.A. when not applicable)      												RECORDS
 ISSUED BY QC						RELATED
NOTES

				ITEM		                                  CRITICAL COMPONENTS				BODY		BONNET / CAP		NOZZLE		STEM		DISC		GUIDE		SPRING		BELLOWS (IF APPLICABLE)		STUDS / BOLTS AND NUTS		METAL JOINTS AND
 GASKETS AND PACKING		METAL COATING (IF APPLICABLE)		MANUFACTURING WELDINGS		WELDING REPAIR		ASSEMBLED VALVE		PETROBRAS STANDARD PAINT		NAME PLATE		TECHNICAL DOCUMENTATION



						 INSPECTIONS AND TESTS



				1		Capacity Certificate																														RP						RP		MP

				2		Test specimens for Counter-Sample 				WP 		WP 		WP 																												RP		MP																																		1

				3		Visual Inspection (After Machining)				RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP		RP								RP		MP																																		2 and 3

				4		Dimensional Inspection (After Machining)				RP		RP		RP		RP		RP				RP										RP		RP								RP		MP																																		3 and 11

				5		Wall Thickness Measurement 				RP		RP												RP												HP						RP		MP

				6		Alloy Recognition Test				RP		RP		RP		RP		RP		RP		RP		RP				RP								HP						RP		MP																																		4 e 7

				7		Solid Compressiong Test - 136 (a) (2)																RP																				RP		MP																																		2

				8		Liquid Penetrant Examination				RP		RP		RP				RP														RP		RP								RP		MP

				9		Magnetic Particle Examination				RP		RP																				RP		RP								RP		MP																																		8

				10		Radiographic Test				RP		RP		RP				RP														RP		RP								RP		MP																																		5

				11		Ultrasound  Examination				RP		RP																														RP		MP																																		5

				12		Heat Treatment				RP		RP																				RP		RP								RP		MP																																		3

				13		Hardness Test				RP				RP																RP		RP		RP		HP						RP		MP																																		6

				14		Hydrostatic Test (Integrity)				WP 		WP 		WP 																												RP		MP																																		9

				15		Seat Leakage Test																														HP						RP		MP

				16		Set Pressure Test																														HP						RP		MP

				17		Hydrostatic and Pneumetic Test of Bellows																														HP						RP		MP

				18		Functional Test of Lever																														HP						RP		MP

				19		Studs / Nuts Torque Check / Test																														HP						RP		MP

				20		Marking, Identification and Traceability				HP		HP														HP										HP				HP		RP		MP

				21		Paint																														RD		HP				RP		MP																																		10

				22		Dimensional and Visual Assembled Valve																														HP						RP		MP

				23		Packing																																				RP		MP

				24		Data Book																																				HP		MP

				HP (Hold Point): Is the inspection event, in the supplier's manufacturing cycle, in which the supplier will notify the person responsible for the manufacturing inspection, within the contractual terms, aiming at their analysis, verification or testimony and without the which the manufacturing process cannot continue. 																																																																				REVISION INDEX

																																																																								REV. Nº 		DATE		EXECUTION		VERIFIED		APPROVED

				WP (Witness Point): Is the inspection event, in the supplier's manufacturing cycle, in which it will notify the person responsible for the manufacturing inspection, within the contractual terms, aiming at the analysis, verification or witness of events agreed in the Plan of Inspection and Tests, without the manufacturing process being interrupted. 



				RP (Review Point): Event inspecton at supplier's manufacturing cycle, (procedures, records, certificates, reports, etc. ) which will be gernarated records to be submited to the agency inspector as tecnical documentation final inspection. 



				MP (Monitoring Point): is the inspection event in the supplier's manufacturing cycle where there is no need to inform the person responsible for the manufacturing inspection, but the latter may accompany it if it is at the supplier's premises. 



				RELATED NOTES (SPECIFIC)

				1 - Counter-Sample: WP applicable for identification, chemical and mechanical tests for cast and micro cast materials, as per Inspection Requirement.																																						7 – Gaskets and Packing: alloy recognition test is not applicable for gaskets.

				2 - Springs: Submit the certificate of conformity for inspection by the RIF, specifying the spring's raw material.																																						8 - Magnetic particles: according to the Quality of Valves Complementary Requirement.

				3 - Welding: present to the person in charge of the inspection the repair records and visual inspection report in case of process welding.																																						9 - Integrity test: shall be performed on the body and cap/bonnet components.

				4 - Alloy Recognition Test: applicable only to stainless steels and alloy steels.																																						10 - PETROBRAS standard painting: visual inspection, thickness measurement, adhesion test and paint certificate verification.

				5 - Radiography e Ultrasound: applicable when specified in standard, PC (Purchase Request) or Purchase Order.																																						11 - Dimensional Components: applicable only for standard dimensions.

				6 - Toughness: Applicable for body and cap in FJA (RTJ) and hardened regions.

				GENERAL NOTES

				A) The valves meet the requirements of N-1882, N-2368, ASME VIII, Div. 1 and ASME I.

				B) All inspection activities shall meet the QUALITY REQUIREMENTS (GENERAL AND COMPLEMENTARY).

				C) Technical Documentation consists of: product compliance report listing tests, tests and inspections carried out, raw material certificates, records generated by the supplier in compliance with manufacturing.

				D) Accessory used as a component of the main product: a certificate of conformity shall be presented and inspected according to PIT STANDARD ACCESSORIES (when applicable).

				E) The monitoring points by Petrobras and/or Classification Society can be informed through a contract or Pre Inspection Meeting.

				F) HP's applicable for the assembled valve only on the components where it is accessible. 

				Rev. F
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MODEL 4

				MANUFACTURER
LOGO				NAME OF SUPPLIER																																																																		Nº:												REV.:

								INSPECTION AND TESTING PLAN																																																																														PAGE: 01  of  01

				PO:						CUSTOMER:  PETRÓLEO BRASILEIRO S/A - PETROBRAS                                                                  																																																DRAWING Nº:																TAG/MODEL: 

				DATA SHEET:  

				MATERIAL REQUESITION: 						VALVE ACCESSORIES (PNEUMATIC, HYDRAULIC AND ELECTRIC) 

				SPECIFICATION:

				ITEM		ACCESSORIES 				ELECTRICAL ACCESSORIES
(Classified area)		PNEUMATIC ACCESSORIES				VALVES - DRAIN, VENT AND LOCK				VÁLVULA DE SEGURANÇA/ALÍVIO				WELDED PRESSURE VESSEL
(Project ASME Sec VIII - Div 1)						ELECTRONIC ACTUATOR
(HART / FF / PROFIBUS)
(Classified area)						ELECTRIC ACTUATOR
(Classified area)						PNEUMATIC / HYDRAULIC ACTUATOR						GAS RESERVOIR
HIGH PRESSURE ISO 4705 PROJECT (WHEN APPLICABLE)						PROCEDURES AND/OR 
TECHINICAL INSTRUCTIONS
(INFORM N.A. when not applicable)																				ACCEPTANCE CRITERIA  
(INFORM N.A. when not applicable)								RECORDS
 ISSUED BY QC



						 INSPECTIONS AND TESTS 



				1		Visual Inspection				HP		HP				HP				HP				HP						HP						HP						HP						HP

				2		Dimensional Inspection				HP		HP				HP				HP				HP						HP						HP						HP						HP

				3		Wall Thickness Measurement 										HP				HP				HP																								HP

				4		Stainless and Alloy Steels Verification Test 				RP		RP				HP				HP				HP																								HP

				5		Liquid Penetrant Examination										RP				RP				RP																								RP

				6		Non-Destructive Tests: MP - RX - US										RP				RP				RP																								RP

				7		Weld Inspection										RP				RP				RP																								RP

				8		Hydrostatic Test										HP				RP				HP																								HP

				9		Leakage/Closure Test  										HP				HP																						HP

				10		Functional test										HP				HP										HP						HP						HP

				11		PETROBRAS Standard Paint				HP		HP				HP				HP				HP						HP						HP						HP						HP

				12		Technical documentation				RP		RP				RP				RP				RP						RP						RP						RP						RP

				13		Related Note Specific 				1		2				3				4				5						6						6						7						8 and 9

				HP (Hold Point): Is the inspection event, in the supplier's manufacturing cycle, in which the supplier will notify the person responsible for the manufacturing inspection, within the contractual terms, aiming at their analysis, verification or testimony and without the which the manufacturing process cannot continue.																																																																						REVISION INDEX

																																																																										REV. Nº 		DATE		EXECUTION				VERIFIED				APPROVED

				WP (Witness Point): Is the inspection event, in the supplier's manufacturing cycle, in which it will notify the person responsible for the manufacturing inspection, within the contractual terms, aiming at the analysis, verification or witness of events agreed in the Plan of Inspection and Tests, without the manufacturing process being interrupted. 



				RP (Review Point): Event inspecton at supplier's manufacturing cycle, (procedures, records, certificates, reports, etc. ) which will be gernarated records to be submited to the agency inspector as tecnical documentation final inspection. 



				MP (Monitoring Point): is the inspection event in the supplier's manufacturing cycle where there is no need to inform the person responsible for the manufacturing inspection, but the latter may accompany it if it is at the supplier's premises. 



				RELATED NOTES (SPECIFIC) 

				1) With Certificate of Conformity in compliance with INMETRO Ordinance 179 (http://www.inmetro.gov.br/legislacao/).

				2)  With manufacturer's test/warranty certificate.

				3) "HP" of the drain, vent and block valve according to the Complementary Requirement of the Quality of Model 1 Valves.

				4)  "HP" of the safety/relief valve according to Complementary Requirement for the Quality of Model 3 Valves.

				5) "HP" from the main equipment supplier. Data Book assembled by the manufacturer in compliance with NR-13, with calculation bases, drawings, END's and Welding procedures (SWPS, WPS), inspection reports and raw material certificates, complemented with a hydrostatic test report. (https://www.gov.br/trabalho/pt-br/inspecao/seguranca-e-saude-no-trabalho/normas-regulamentadoras/nr-13.pdf)

				6) "HP" in the assembled main valve tests. With INMETRO certificate.  (http://www.inmetro.gov.br/legislacao/).

				7) "HP" in the assembled main valve tests.

				8) "HP" at the main equipment supplier. Data Book assembled by the manufacturer in compliance with NR-13, with calculation bases, drawings, test reports and raw material certificates. Inspection and testing as provided for in the component design standard. (https://www.gov.br/trabalho/pt-br/inspecao/seguranca-e-saude-no-trabalho/normas-regulamentadoras/nr-13.pdf)

				9) The high pressure gas tanks are "Gas Bottles" of the type used for the transport of gases, they are not manufactured by welding.

				GENERAL NOTES

				A) All inspection activities must meet the QUALITY REQUIREMENTS (GENERAL AND COMPLEMENTARY).

				B) Technical Documentation consists of: product compliance report, based on EN 10204, listing tests, tests and inspections carried out, raw material certificates, records generated by the supplier in compliance with manufacturing.

				C) The accessories will be manufactured in accordance with the technical specification approved by the purchaser (subject to RIF approval when provided for in the contract). 



				Rev. F
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Annex A — Quality and Inspection Requirements for Industrial Valves
A.1 Purpose

A.1.1 This Annex sets out the minimum quality requirements in the supply of valves (with or without
actuator) for installation in PETROBRAS industrial and exploration and production units.

A.1.2 It defines parameters for an inspection based on components inspection.

A.1.3 It applies to the following valve types:

a) Industrial Valves:
e Gate Valve (VGA);

e Ball Valve (VES);

¢ Globe Valve (VGL);

¢ Bultterfly Valve (VBO);

e Plug Valve (VMA);

e Diaphragm Valve (VDI);

¢ Angle Globe Valve (VAN);
e Check Valve (VRE).
Control Valves:

e Motorized Actuation;

e Pneumatic Actuation;

e Hydraulic Actuation.
Safety or Relief Valves (PSV):
e Spring loaded operated;

¢ Pilot operated.

b)
c)

A.1.4 Manufacturing Standard, General and Supplementary Requirements

The manufacturing standard, general and supplementary requirements for industrial valves, types gate,
globe, check, ball, butterfly and plug shall comply with ABNT NBR 15827, except when specified
otherwise in the purchase order.

A.1.5 Calculation Report

When requested, the manufacturer shall present for consultation a calculation report of the valve in
accordance with the requirements of ABNT NBR 15827 or another applicable Standard.

A.1.6 Prototype Testing Requirements

When requested in the purchase order, the manufacturer shall present a certificate of prototype testing
in accordance with the requirements of ABNT NBR 15827 or another applicable Standard.

A.1.7 Fugitive Emissions Qualification

When requested in the purchase order, a fugitive emissions qualification shall be provided in accordance
with API STD 624, ISO 15848-1, ISO 15848-2 or VDI 2440 (TA Luft).

PUBLICA
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A.1.8 Fire Tested Type

When requested in the purchase order, the manufacturer shall present the valve Fire Tested Type
Certificate in accordance with ABNT NBR ISO 10497 or API STD 607.

A.2 References

A.2.1 The references considered in this document are listed in this Standard.

A.2.2 Other contractual standard references shall be regarded.

A.2.3 In case of conflict between reference requirements, the stricter criteria shall prevail.

A.3 Definitions

The definitions in this document are presented in the body of this Standard and in the Standards
Referenced.

A.4 Minimum Manufacturing Inspection Activities

A.4.1 The Inspection Test Plan shall include the activities indicated in the contractual documents
(Standards, RM, FD, ET, List of Clarifications, Technical Proposal, etc.).

A4.2 Models F.1 to F.4 attached to this requirement contemplate the minimum activities (when
applicable) with the intervention points by the Responsible for Manufacturing Inspection for the valves’
ITP.

A.4.3 When the equipment is not included in the Models, the SUPPLIER shall use it as a reference for
preparing the ITP.

A.4.4 When not specified in contractual documents, non-destructive tests and their procedures shall
follow the requirements of APl SPEC 6D, at least the quality specification level QSL-2.

ITP Model Valve Type
Model F.1 Industrial

Model F.2 Control

Model F.3 Safety and Relief
Model F.4 Valve Accessories

NOTE The ITP models, listed above, can be obtained in the editable spreadsheet files attached to this
Standard.

PUBEICA
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A.5 Sampling Inspection

When not defined in contractual documents, the sampling inspection, if applicable, shall use the criteria
according to ABNT NBR 5426, inspection level Il, “simple” sampling plan, normal inspection and EQS of
2.5%.

A.6 Process Control
A.6.1 FJA canal (Face to Ring Joint)

A.6.1.1 The dimensional examination for RTJ groove shall be performed with a three-dimensional
instrument or an appropriate ball-gage type instrument.

A.6.1.2 The use of a gauge for diameter, angle and depth checks is permitted if was previously approved
by the Responsible for Manufacturing Inspection.

A.6.1.3 The minimum flange face hardness and the groove roughness surfaces shall be in accordance
with the standards recommendations.

A.6.2 Liquid Penetrant Examination

A.6.2.1 The liquid penetrant examination shall be performed on the external and internal machined parts
(where accessible) of the bodies and covers / bonnets of all casts and micro-casts valves, in weld bezels,
welds, and seat area of all components.

A.6.2.2 The liquid penetrant examination is not required for body and cover/castle components in forged
material or bar for valves up to 2 (two) inches.

A.6.3 Magnetic Particle Examination

For all materials in Cr — Mo (Chrome-Molybdenum) or Cr — Mo — V (Chrome-Molybdenum-Vanadium)
the supplier shall present the magnetic particle examination certificate on the body, cover/ bonnet and
obturator, internal and external sides.

A.6.4 Wall Thickness Measurement

The wall thickness measurement shall be performed by ultrasonic examination and carried out on the
regions of conformation subject to reduction of thickness on valve bodies, covers and bonnets. Other
instruments can be used if there is no access, and if was previously approved by the Responsible for
Manufacturing Inspection.

A.6.5 Tests

A.6.5.1 Forindustrial blocking valves shall be performed the high-pressure hydrostatic seat test followed
by low pressure gas seat test to check the tightness of the seats when these are optional or
supplementary by standard. For the check valves, the low-pressure closure test shall be hydrostatically
tested with 25% (twenty-five percent) of the pressure required in the closure test.
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A.6.5.2 For category B butterfly industrial blocking valves, the high-pressure hydrostatic test shall be
performed in both directions of the seat. For Lug and Flanged valves, the high-pressure hydrostatic test
shall be performed for dead-end service in both directions of the seat.

A.6.5.3 For Fire Tested valves, the use of Polytetrafluorethylene — PTFE tape or paste as an auxiliary
element to obtain sealing of metal x metal threads (ex.: NPT) shall not be allowed. For general use
valves, the use of tape or paste of the same material as the seat, or at least, PTFE, is allowed.

A.6.5.4 When provided for the low fugitive emission standard indicated for valve certification, the
functional production test shall be performed.

A.6.6 Finish and Roughness Measure

The verification of the valve components machined surfaces, when defined by standard or project, must
preferably be performed with a rugosimeter. These instruments shall enable the execution and
registration of the test. For the flange contact face finishing, visual comparison standards shall be used.

A.6.7 Heat Treatment

All heat treatment processes shall be carried out through a heat treatment plan according to the standard
of the material employed. The valve manufacturer shall submit to the responsible for the inspection the
heat treatment plan, it shall refer to the fusing heat treatment plan, the type of heat treatment, the thermal
cycle and the traceability of the part (heat number). This plan shall be approved by the production
responsible.

The heat treatment plan shall contain:

a) requirements specified in the material standard (e.g. ASTM A 703, ASTM A 991 and other
standards related to the process);

b) traceability of the materials treated with the respective specimens;

c) temperature records in the heat treatment of valve parts.

A.6.8 Raw Material

A.6.8.1 Quality control of the castings of valve bodies, covers and bonnets shall be carried out with
the record of the results of mechanical and chemical tests of at least one specimen retest per type of
material, by manufacturer/sub-supplier and per month of castings manufacture. Alternative methods
may be used if they are previously documented and approved by PETROBRAS.

A.6.8.1.1 The Specimen retest and the process traceability shall be verified by the Responsible for
Manufacturing Inspection (RMI). If the laboratory is accredited by ABNT NBR ISO/IEC 17025, it will not
be necessary to witness the tests by the Responsible for Manufacturing Inspection.

A.6.8.1.2 For valves manufactured with castings produced before the publishing of this Standard, the
Positive Material Identification (PMI) test will be accepted.

A.6.8.2 The test to detect susceptibility to Intergranular attack in austenitic stainless steels or
detrimental intermetallic phase in austenitic/ferritic stainless steels (duplex and superduplex) in the
bodies and covers/bonnets components shall be carried out and the certificate presented for verification
by the Responsible for Manufacturing Inspection.
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A.6.8.3 When not specified in contractual documents, valve studs, bolts and nuts shall follow the
guidelines of ABNT NBR 15827.

A.6.8.4 Studs, Bolts and nuts exposed to the atmosphere, whether in pressurized or non-pressurized
parts, shall not be supplied with the materials susceptible to chloride stress corrosion cracking (SCC),
such as:

a) ASTM A193/A193M Gr. B8, B8N, B8T, BSLN (types 304, 304L and 321);
b) 1SO 3506-1 and ISO 3506-2 Gr. A1, A2;
¢) ASTM A540/A540M Gr. 630 (S17400), 631 (S17700) and 635 (S17600).

A.7 Data Book

The data book shall meet the General Quality Requirement and contain at least the following items,
unless otherwise specified in the contract:

a) Conformity Certificate stating:
i. Client name (unit or end user).
ii. Number of the Purchase Request or Purchase Order.
iii. Description of all valves released and their respective serial numbers.

iv. TAG number, if applicable.

V. Type of actuator.

Vi. Leakage and closure tests performed.

vii. Time of the tests.

viii. Tightening torque value of the studs, screws, studs, bolts and nuts of the
body-cover and body-cover/ bonnet gasket.

iX. Value of the tightening torque of the packing studs, studs, bolts and nuts.

X. Value of the thrust or torque required to operate a valve.

Xi. Traceability table of materials containing all critical components and, at a

minimum, the following information for each component: material, run,
certificate number of origin, supplier.

Xii. Number of all inspection reports (visual, dimensional, testing and painting)
issued by the Supplier during manufacturing.
Xiii. Number of all NDT reports.

Xiv. Number of all welding reports and procedures, WPS, PQR, NDE, in
applicable standards.

XV. This information shall be traceable to the records of the inspections and tests
indicated in the ITP approved by the responsible for the inspection.
XVi. Certificates of Conformity and inspection of the origin of raw materials shall

be issued according to ISO 10474
» Metallic pressure containing or controlling parts — type 3.1;
» Metallic non-pressure containing parts — type 2.2;
* Non-metallic parts — type 2.1.
XVil. The test reports referred to in “vi” shall be issued individually in accordance
with ISO 10474 type 3.1.
b) Reporting of non-conformities during manufacturing and corrective actions adopted;
c) IPT approved by Responsible for Manufacturing Inspection including evidence of the
approval;
d) reports issued by the responsible for the inspection at all stages of the inspection;
e) Suitability to NR-13 (where applicable) for pressure vessels used as valve accessories;
f) When not specified, the required documentation according to quality specification level
QSL2;
g) Indication of recommended spare parts, with their dimensions and/or their reference in the
drawings of assembly, valve or actuation.
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A.8 Packaging

The valves packaging shall be follow the requirements of PETROBRAS N-12 as per the PETROBRAS
standard for direct purchases, unless otherwise specified in the purchase order.
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Annex B — Quality and Inspection Requirements for Conduction Pipes
B.1 Purpose

B.1.1 This Annex establishes the minimum manufacturing inspection requirements to be met in the
supply of conduction pipes in direct or indirect purchases with PETROBRAS as a final customer.

B.1.2 The requirements provisioned herein apply to conduction pipe material families.
B.2 Normative References

B.2.1 The normative references within this document are addressed within this annex and the
referenced Standards.

B.2.2 All other contractual normative references must be regarded.

B.2.3 In case of conflict between contractual document requirements, the most thorough criterium
applies.

B.3 Definitions

The definitions adopted in this document are presented in the body of this Standard and in the
referenced Standards.

B.4 Equipment Categorization

The Supplier must consider the special equipment requirements: H2 service, H2S, lethal, toxic, clad,
stress relief heat treatment, tenacity control, etc., according to contractual documentation.

B.5 Manufacturing Inspection

B.5.1 Basic Inspection Activity

All applicable inspections must be performed by the Supplier and documented in its quality system with
the respective reports:

a) Internal and external pipe dimensional examination;

b) Internal and external pipe visual examination;

¢) Internal and/or external pipe coating inspection;

d) Final inspection and conduction pipe release, with verification of all the provided inspection
records, including nonconformity reports issued throughout the manufacturing and testing
process;

e) verify conduction pipes shipping package, when applicable;

f) other inspection and testing activities if required in the contract documentation.
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B.5.2 Subsuppliers

The Supplier is assigned with subsupplier inspection, and must ensure compliance with all technical
requirements applicable to the conduction pipe type.

B.6 Test and Inspection procedures

The manufacturer must at least have the following procedures in its quality system, whenever
applicable:

a) identification, transfer and traceability control of materials procedure;
b) Non Conformity Reports (NCR) control report;

¢) non-destructive test procedures;

d) destructive test procedures;

e) internal and/or external coating application procedure;

f

g) drainage, cleaning and drying procedure following the hydrostatic test;
h) procedure for pickling treatment and passivation;
i) conditioning, loading, transport and storage procedure.

B.7 Certification and Records

B.7.1 Quality Records
The following quality records must be made available for PETROBRAS:

a) Raw material certificates;

b) receipt reports for materials, complying with a part traceability systematic with their
respective certificates;

c) non-destructive test reports provisioned in the IPT;

d) non-conformity reports containing the respective technical opinion of the manufacturer,
corrections, corrective measures, preventive measures, and evidence of acceptance;

e) technical consultations;

f) destructive test reports;

g) welding consumables certificate;

h) hydrostatic tests report;

i) coating inspection reports, detailing surface preparation, each layer applied, as well as
thickness and adhesion results and mapping of the retouched regions.

NOTE Other examinations, tests, inspections, and tests required in the contract documentation
must be included in the Quality Records list.

B.7.2 Raw Material Receipt Inspection Report

B.7.2.1 The raw material certificate of compliance shall be that of the plant. Certificates from sub-
suppliers (dealers and distributors) shall only be accepted upon qualification of materials.

B.7.2.2 In addition to the project reference information, the report of receipt shall contain:

a) Inspected material description;

b) analysis evidence from the Material Certificate;
¢) visual and dimensional inspection results;
traceability code.
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B.7.3 Welding Consumable Certificates

The consumables must be certified by the FBTS (Fundacgao Brasileira de Tecnologia da Soldagem)
Consumable Qualification and Certification System or an equivalent system abroad. The use of non-
certified welding consumables implies the requalification of welding procedures. The certificates must
be analyzed and approved by a certified welding inspector according to PETROBRAS N-2941.

B.8 Handling, Preservation, Storage and Shipping

Stainless steel materials, nickel or titanium alloys and their alloys should be stored, handled and
processed completely separate from other materials to avoid contamination.

|
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Annex C - Quality and Inspection Requirements for Pipe Fittings, Flanges and Nipples

C.1 Purpose

C.1.1 This Annex establishes the minimum manufacturing inspection requirements to be met in the
supply of forged flanges, forged fittings, seamless and welded tube connections and nipples in direct
or indirect purchases with Petrobras as a final consumer.

C.1.2 The requirements herein apply to material connections of Carbon Steel, Alloy Steel and
Stainless Steel of the types listed in Annex C of PETROBRAS N-76 and indicated in image C.1:
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Image C.1 — Connection types (continuation on the next page)
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Image C.1 — Connection Types (continuation)

C.2 Normative References

The normative references considered in this document are listed in the body of this Standard and in the
referenced Standards.

C.3 Definitions

The definitions adopted in this document are presented within this Standard and in the referenced
Standards.

PUBLICA





-PUBLIC-

L] PETROBRAS I NI-215 03 /2023

C.4 Flange, Connection, Nipples process and Process Validation
C.4.1 Documentation

C.4.1.1 Manufacturers shall document their design qualification procedures (when required by the
product standard) and the results, including acceptance criteria and additional procedures, shall be
presented for inspection upon request..

C.4.1.2 Design documentation shall include the methods, assumptions, calculations and design
requirements. Design requirements shall include, but not be limited to, the following criteria: dimensional,
test and operating pressures, material, environmental, and other pertinent requirements upon which the
design is based. Design documentation must be clear, legible, reproducible and retrievable.

C.4.1.3The project technical manager shall be clearly identified. Process validation is to be performed
by the manufacturers so that at any end of the manufacturing process (including heat treatment) the
repeatability and reproducibility of physical and chemical characteristics of the product (consider product
microstructure) are maintained. The results of validation tests and the manufacturer's work instructions
must be presented for inspection when requested.

C.4.2 Materials

C.4.2.1 The selection of materials used in the design of seamless and welded forged and tubular
connections, flanges and nipples shall comply with the Standards and supplementary requirements
informed in the Purchase Order.

C.4.2.2 When "hot head" ingots are used for making connections, their head and foot ends must be
discarded.

C.4.3 Manufacturing
The manufacture of flanges, connections and nipples must comply with the Standards and
supplementary requirements indicated in the Purchase Order.

C.4.3.1 Flanges

C.4.3.1.1 Steel flanges shall be constructed from forged materials with dimensions as close as possible
to the final shape, including the passage diameter, and supplied with a conformity certificate indicating
the degree of reduction used in the forging process.

C.4.3.1.2 The faces of flanges that will operate with solid ring gaskets must be finished in accordance
with ASME B16.5 or ASME B16.47 and with a higher hardness than that specified for ASME ring joints
B16.20.

C.4.3.1.3 The other types of flange faces, after machining, shall accordingly meet the hardness
specified in the material standard or flange specification.
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C.4.3.1.4 Unmachined forged flange surfaces shall be free of imperfections as specified in ASTM A961.

C.4.3.1.5 If there is conflict between an individual product specification requirement and a ASTM A961
requirement, the product specification requirements apply.

C.4.3.2 Connections
C.4.3.2.1 Forged Connections

C.4.3.2.1.1 Joints shall have their parts constructed of materials with the same chemical composition,
mechanical properties and applicable heat treatment requirements.

C.4.3.2.1.2 Flanges, knees, crosses and tees, cannot be machined from bars.
C.4.3.2.2 Rolled Connections
C.4.3.2.2.1 Hollow cylindrical connections up to and including NPS 4 can be machined from rolled bar
provided that:
a) the bar proves to meet product specifications through chemical composition and

mechanical tests;
b) the axial length of the part is approximately parallel to the bar's creep lines.

C.4.3.2.2.2 In this context are collars as MSS SP 97, coupling, half-couplings, subcouplings, reduction
bushings, end cap and plugs according to ASME B16.11. For connections up to NPS 3, according to
MSS SP 83.

C.4.3.2.2.3 If there is a conflict between a requirement in the individual product specification and a
requirement of the ASTM A961, the latter’s requirements apply.

C.4.3.2.3 Tubular Connections

Tubular connections can be manufactured from seamless or welded pipe, plate, or bar. If there is a
conflict between a requirement of the individual product specification and a requirement of the ASTM
A960/A960M, the latter’s requirements apply.

C.4.3.3 Nipples

Pipes used in the manufacture of nipples must be seamless and free of imperfections, as per product-
specific standard. Pipes to produce straight nipples shall be tested hydrostatically or by eddy current.
C.5 Manufacturing Process Control

For the control of the manufacturing process of flanges, connections and nipples, besides the

requirements already foreseen in laws, construction standards, contracts and technical specifications,
the requirements C.6.1 to C.6.14 must be met.
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C.5.1 Raw Material

C.5.1.1 The Supplier must have instructions to control the raw material received and present records
that show the practice of this control in its receipt.

C.5.1.2 Systematics shall be established at least for:

a) the raw material conformity certificate shall be that of the plant. Certificates from Sub-
suppliers (dealers and distributors) should only be accepted through a material qualification
test. In the case of pipes, a certificate of hydrostatic test or Eddy current test must be
presented, according to the corresponding ASTM or ASME Standard, regardless of the
manufacturing process;

b) raw material identification and traceability;

c) visual inspection, where at least a finishing control is foreseen, as well as the degree of
oxidation, pitting, denting, scale, etc.

C.5.1.3 The Supplier must have instructions for the control of raw materials, during their preparation for
transformation into connections, and records showing its practice in areas such as oxyfuel cutting or
sawing. The instructions must provision at least:

a) transfer of the original identification, so that traceability to the raw material certificate is
achieved;

b) use of proper tooling when cutting stainless steels or decontamination after cutting;

¢) visual and dimensional inspection of the obtained blank.

C.5.2 Forging

The supplier must have instructions in its quality system for controlling the forging process for each
type of product and present records proving its practice. The instructions must provision at least:

a) systematic tool inspection for prior detection of defects and possible dimensional changes
in the tooling to avoid manufacturing errors;

b) type of tooling and capacity of the machinery used, as well as their respective
identifications;

c) temperature control during the process;

d) forging deformation rate;

e) forging reduction degree and the method of calculation used (the degree of reduction for
test samples must be the same as for the finished product);

f) forging sequence with sketch, indicating the reduction degree in each step, besides the
minimum and maximum temperatures, in order to ensure the control and
repeatability/reproducibility of the process;

g) identification of all the product obtained, in order to obtain the traceability of the raw
material;

h) non-destructive test on the product obtained, accordingly;

i) product visual and dimensional inspection;

j) visual and dimensional inspection report.

C.5.3 Forming

C.5.3.1 The forming can be performed hot or cold, but if it is performed cold, heat treatment shall be
performed suit, as provisioned in the Standard. Cold forming refers to any plastic deformation performed
at a temperature below the material's recrystallization threshold, including the calibration of any area of
the connection.
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C.5.3.2 The Supplier must have instructions for controlling forming processes, such as calendering,
ramping and bending, and present records that evidence the practice of this control. As described below,
the instructions must foresee, per process, at least:

C.5.3.3 Calendering
The minimum instructions must provision:

a) transfer of the original identification to all cut components, so that traceability to the raw
material certificate is achieved;

b) use of proper tooling for stainless steels or decontamination after forming;

¢) visual inspection of the obtained product observing the finishing as to roller marks,
incrustations, scales, dents, etc.;

d) product inspection, wall thickness control report;

e) visual and dimensional inspection report.

C.5.3.4 Ramping and Bending
The minimum instructions must provision:

a) the physical transfer of the original identification to all cut components, so that traceability

to the raw material certificate is achieved;

) use of proper tooling for stainless steels or decontamination after forming;

c) temperature control during the ramping and bending operation;

d) recording the forming temperature during the ramping or bending operation;

e) visual inspection observing finishing as to roller marks, incrustations, scales, dents, etc.;

f) the control to guarantee the absence of cracks and other defects, in stretched regions of
the component, through examination by penetrating liquid or magnetic particles;

g) dimensional inspection of the obtained product, wall thickness control with emphasis on
stretched regions;

h) visual and dimensional inspection record.

b

C.5.4 Welding Processes

The Supplier must submit a welding plan to be applied in the manufacture of the fittings with the
documentation described in PETROBRAS N-2301, such as EPS, RQPS and RQS, with all relevant
specifications as per ASME BPVC - Sec. IX and PETROBRAS N-133, with proper approval by a certified
welding inspector according to PETROBRAS N-2941.

C.5.5 Heat Treatment

C.5.5.1 All heat treatments of materials, including after welding, shall be performed using a heat
treatment plan, meeting the applicable material Standards.

C.5.5.2 The plan must provision at least:

a) the requirements provided in the Support Standard, specified by the Material Standard;

b) the heat treatment of samples with the produced parts, in order to ensure their
traceability to the furnace;

c) the location of the parts in the furnace;

d) the location of thermocouples according to the furnace layout;

e) the accuracy and calibration periodicity of every thermocouple and chart recorder;
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f) issue of treatment report accompanied by thermal cycle graph with thermocouple position
and numbers, plateau time and temperature, heating/cooling rate and means;

g) need for heat treatment following weld repairs;

h) the provision of effective techniques for controlling the heat treatment process in
connections with large differences in thickness;

i) when there is provision for three stress relief treatments specified in the contract, fittings
intended for equipment subject to heat treatment, such as pressure vessels and balls, must
be able to maintain the properties of the specified material;

j) provision liquid penetrant or magnetic particles testing in alloyed steels subject to
quenching and tempering heat treatment. For API approved or certified furnaces, there is
no need to comply with sub-item ¢) and d).

C.5.6 Sample Removal for Testing

C.5.6.1 The Supplier shall have instructions describing all parameters for removing and testing samples
after heat treatment, according to the material, to prove the properties provided for in the material
specification and submit records that evidence the practice of this control. The instruction must indicate,
by drawing, the position and direction of removal of the sample in relation to the fibrating.

C.5.6.2 When a sample is sent to the testing laboratory for sample removal, a drawing shall be
submitted showing the position of sample removal in relation to fibers. The sample shall be prepared
and tested according to ASTM A370. Instead of a tensile test for each heat treatment run and load, a
tensile test should be required for each raw material run when:

a) the parts are the same, made from the same material and production run;

b) the parts are heat treated together in a continuous or batch furnace;

¢) the heat treatment cycles and temperature are the same and the furnaces are controlled
in the range of +14 °C;

d) the furnaces are equipped with recording pyrometers that allow full indication of the heat
treatment.

C.5.6.3 Samples should not be removed until the entire heat treatment process is completed.

C.5.6.4 When specified in the contract, the removal of samples for tensile testing in 03 directions, in the
tangential, axial and radial directions, may be requested for parts in which the splice lines are not
evident.

C5.6.5 If necessary, samples for chemical or mechanical counter-testing may be requested and tested
in a third party laboratory other than the one used for the first test.

C.5.6.6 When the sample is not taken from a sacrificial sample, the Supplier shall have instructions
describing all parameters for the preparation of a representative sample, according to the specific product
standard.
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C.5.7 Machining

C.5.7.1 The Supplier must have instructions implemented in its quality system that describe all the
parameters required to control the machining process. These instructions must indicate the system
adopted for:

a) defining the resources required for machining;

b) machine try-out approving it for production;

c) visual and dimensional inspection during the machining process;
d) total inspection or sampling, if any;

)

e) treatment of the non-conformities.

C.5.7.2 The Supplier must have in its quality system the instructions for secondary processes that may
be available in its manufacturing process or that of its Sub-suppliers and that are necessary to obtain its
product, such as drilling, tapping and grinding processes.

C.5.8 Identification, Marking and Traceability

C.5.8.1 The Supplier must have an instruction defining that the connections must be supplied with
individual and physical, legible, indelible and permanent markings, with the information indicated in the
corresponding Construction Standard and MSS SP 25, containing at least: grade, class, company name
or symbol, race number or identification, nominal diameter, schedule, or thickness of the connections.

C.5.8.2 A low-impact bell shall be used for marking so as not to affect minimum wall thickness or the
appearance of sharp corners that cause cracking of the material. Marking on flange flanges with a high
impact signet is acceptable, but if marking on pressure containing walls, a low impact signet should be
used.

C.5.8.3 The Supplier shall have instructions where it is defined that stainless steel connections shall
not be marked with metal stamping types with thicknesses less than those specified in Standards. For
fittings with thicknesses less than 2.1 mm, vibratory pens or chemicals can be used for marking as long
as the product does not contain chlorides or metals such as zinc or copper that may cause corrosive
attack to the fitting.

C.5.8.4 The Supplier shall have instructions where it is defined that the connections, when repaired by
welding, shall be identified according to the corresponding construction standard. Welded tube
connections shall have the welder's and/or welding operator's signet number near the welding seam.
The supplier must have an instruction implemented guaranteeing that each product is identified with the
body-of-proof number, in addition to the identification provided for in the manufacturing Standard,
identification by product lot is accepted.

C.5.8.5 The marking shall take into consideration the test specimen of each run that represents the
heat treatment and that enables the effective traceability of the connection to the inspection records and
the raw material. Seamed tubular connections must have individual marking, due to the possibility of
weld repairs.
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C.5.9 Painting

When the painting process is provisioned in the contract, the Supplier must submit a painting plan,
approved by a paint inspector according to PETROBRAS N-2941, containing at least the paint schemes,
the reference standards, instructions for applying the paint, execution procedure, inspection methods to
be used, adherence, thickness measurement, equipment and instruments used, quality certificates of
the paints used, and forms for registering the results, as required by the contract, complying with the
standards applicable to the supply.

C.5.10 Metallic Coatings

C.5.10.1 When galvanizing is specified in the contract, the Supplier shall have instruction for control of
zinc coating by hot dip and present records evidencing the practice of this control. The metallic coating
must not affect the sealing and welding areas, damage the normative marking and the traceability
identification.

C.5.10.2 The zinc coating by electrolytic means, when not specified in the contract, shall only be
accepted with the formal authorization of the user or contract manager. The instruction for control of
the zinc coating by hot dip shall:

a) to set requirements for hot-dip zinc-coated products;

b) provision a method for determining the mass of the coating;
c) provision a method for checking the adhesion of the coating;
d) provision method to verify coating thickness;

e) provision method to verify the uniformity of the coating.

C.5.11 Handing, Preservation, Storage and Packaging

C.5.11.1 The Supplier shall present specific instructions for handling, preservation, packaging and
shipping, for every product foreseen in the scope of supply. The instructions shall provide conditions
for preservation of the internal part and ends of the connections during manufacture, especially in
bezels, flange seating faces and threaded ends.

C.5.11.2 The instructions shall provide storage system where there is inventory control and that the
connections shall be stored in covered areas and away from the ground. During handling and transport,
impacts and falls must be avoided.

C.5.11.3 The packaging instructions shall indicate methods to ensure protection against mechanical
damage to the connections during transportation. The packaging must be sized according to the parts’
dimensions and have an identified center of gravity, if boxes are used.

C.5.11.4 Sealing areas of flanges and connections shall be protected against mechanical damage.
Sealing areas, bevels and machined surfaces shall be protected with corrosion protection.
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C.6 Inspection General Requirements
C.6.1 Liquid Penetrant Inspection (LP) or Magnetic Particles (MP)

C.6.1.1 The Supplier must have as minimum instructions and provisions for LP or MP testing, on fittings
and flanges:

a) on regions built for field welds except connections ASME B16.11 and MSS SP 83;

b) on flange sealing surfaces RTJ/FJA,

c) on every accessible surface of "PAC" according to ASTM A234/A234M built from a rolled
bar;

d) on any accessible buffer surface according to ASME B16.11 built from a rolled bar;

e) on all accessible surfaces of flanges and alloy steel connections after quenching and
tempering heat treatment;

f) on the external region of connections submitted to ramping and stretching/bending, as for
example: tees, reductions and bends;

g) on the entire length of the weld on tube connections, regardless of material, considering
the bevel region and 25 mm adjacent to these regions;

h) on all accessible surfaces of flanges and connections in duplex, superduplex and
hyperduplex stainless steels after final heat treatment;

i) all accessible surfaces of tees, knees and crosses per ASME B16.11 on alloyed and
stainless steels after final heat treatment.

C.6.1.2 The Supplier or Sub-supplier shall issue a report of the tests by LP or MP containing a report,
and the acceptance criteria shall be:

I. For conditions a) and b) no discontinuities are allowed.
Il. For other conditions, according to ASME BPVC - Sec. VIII - Div. 1, Appendix 6 for MP or
Appendix 8 for LP.

C.6.1.3 Cold-formed connections and condition c) shall be 100 % tested.

C.6.1.4 The test for LP or MP in hot formed connections and conditions a), b), d), e), f), g), h) and i)
may be by sampling according to item 14, if there is nonconforming product the lot must be tested 100%.

C.6.1.5 The reports shall indicate in their content the size of the lot and sample tested, and which
parts/locations the tests were performed on the parts.

C.6.2 Wall Thickness Measurement

The Supplier shall have instructions and provisions for wall thickness measurement inspection
requirement. The Supplier shall have a digital measuring device, and an ultrasonic measurement shall
be performed in at least three points of the forming regions subject to thickness reduction, in the pulled
and curved connections.

C.6.3 Recognition Test and Alloys

The Supplier must have alloy recognition test instruction according to PETROBRAS N-1591, N-2508,
ABNT NBR 16137 and ABNT NBR 15693. The Supplier must have a chemical reagent kit for performing
alloy recognition tests and/or alloy identification instruments. The Supplier must accordingly issue a
report containing a report after the inspection.

9
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C.6.4 Tubular Product Widing

All welds in tubular products made by the manufacturer of the fitting with the addition of filler metal shall
preferably be examined radiographically along their entire length, according to the requirements
established in the specific product standard, and or contractual requirements. Welded tube connections,
after being finished, must have an additional hardness test in the welded region, the result of which must
be compatible with the specified material of the connection. Welds for use in service with H2S must
accordingly meet the requirements of ISO 17945,ISO 15156-1, ISO 15156-2 and ISO 15156-3.

C.6.5 Welding Repairs

C.6.5.1 When weld repair on material is allowed by the construction standard, and duly authorized by
the user, when requested in the product specific standards, or additional contractual requirements, the
Supplier and its sub-supplier shall have instructions for control of weld repairs, approved by a qualified
inspector according to PETROBRAS N-2941.

C.6.5.2 These repairs are limited to that indicated in the specific product Standard, or contractual
requirements and the number of heat treatments after repairs (accordingly) shall be supported by an
EPS. An RNC shall be opened, describing all provisions and controls applicable to the mapped repairs.
After the repairs the product shall be tested by LP or PM and shall be free of bitings, pores, cracks,
thickness reduction, hardness shall also be checked accordingly. In cases where heat treatment after
repair is applicable, records must be provided. All this activity must have its results registered in reports.
The Supplier must have chemical reagents that allow the detection of weld repairs on surfaces, such as
Nital.

C.6.6 Coating Welding

C.6.6.1 If the corrosion resistant material use in coating welding is considered part of the manufacturer's
design criteria, e.g. groove lining for sealing flanges, tensile testing and impact testing shall be required
accordingly, in other words, the EPS must be qualified to ensure the mechanical properties of the parent
material.

C.6.6.2 The welding for use with H2S must meet the requirements of 1SO 17945, ISO 15156,
ISO 15156-2 and ISO 15156-3, accordingly.

C.6.7 Macrographic Test

C.6.7.1 Connections that can be machined directly from rolled or cast bar, should be subjected to a
macrographic test to evaluate if the structure is properly machined.

C.6.7.2 Forged connections and flanges shall be subjected to a macrographic test, preferably before
heat treatment, to demonstrate that the structure has been fully and properly machined when the starting
material is cast.

C.6.7.3 When the starting material is rolled bars the Supplier shall qualify the bar with a macrographic
test. Only one test per run is required, and it is not necessary to homologate the forging.
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C.6.7.4 The following criteria for macrographic tests must be observed:

a) if there are clear indications of segregation, they should be dispersed and in the form of
fibrillation in the direction of the grain flow, according to the shape of the piece and the
tooling used,;

b) due to low level of segregation, the definition of fibrating may be affected, but should not
be a ground for rejection;

c) the dendrites remaining after forging must be deformed and refined. Their axes cannot be
straight, and the deformed dendrites must assume a fibrillation configuration, in the flow
direction of the grains, according to the shape of the piece and the tooling used;

d) itis not required that a macrographic test is carried out for each lot produced;

e) the manufacturer may choose to homologate the forging process, and only with the change
of the following variables described below, a new macro-graphic examination shall be
required, unless the Supplier proves that the change of the variables, (except for item iii),
does not change the quality of the product, already evidenced in the first macro-graphic
examination:

i) degree of reduction, with the change to a lower value;
ii) forging phases;
iii)change of forging process, example: closed to open die, or roller forging.

C.6.8 Visual and Dimensional Inspection
C.6.8.1 Visual Inspection

C.6.8.1.1 The Supplier's report shall describe the surface finish of the connections submitted to the
inspection body. The surface condition of the connections must allow, through visual inspection, the
detection of imperfections indicated in the product's specific standard or contractual requirements.

C.6.8.1.2 Relevant linear indications in forged connections, with special attention to tees, knees and
crosses, shall be analyzed by liquid penetrant or magnetic particle testing.

C.6.8.2 Dimensional Inspection

C.6.8.2.1 The Supplier shall issue a report with a design indicating the verified dimensions. The report
must indicate, according to the applicable standard, the permitted values and the values found after the
dimensional inspection.

C.6.8.2.2 ltis acceptable that the report indicates the minimum and maximum dimensions found in the
batch. Austenitic stainless steel flanges and fittings (when the geometry and thickness of the part allow)
shall have at least one dimension evaluated by two methods:

a) mechanical measurement instruments;
b) ultrassound, with a 5 MHz head.

C.6.8.2.3 The dimension to be evaluated should be as large as possible, but not less than 18 mm.

C.6.8.2.4 Ultrasonic measurements shall be made by devices that do not present external gain control,
and the differences between the two measurements (mechanical instrument x ultrasonic) cannot be
greater than 0.15 mm.

9
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C.6.8.2.5 The dimensional examination for RTJ/FJA channels, shall be performed with appropriate ball-
gage type instruments or similar in terms of accuracy. The flange contact face finish and the side of the
RTJ channels may be analyzed by visual comparison through calibrated standards, which the Supplier
shall own and make available for use by the inspection body.

C.7 Additional Requirements for Austenitic Stainless Steel

C.7.1 For products of the grades specified below, the following tests and measurements shall be carried
out after the final heat treatment:

a) intergranular corrosion test according to ASTM A262, practice E, for austenitic stainless
steel in low carbon (L), low carbon with nitrogen control (LN), titanium stabilized (F321) and
niobium stabilized (F347);

b) measurement of the ferrite content in the finished products according to the following

criteria:
= Flanges, forged connections, seamless tubes and nipples: 3 % (3 FN) maximum for
all grades;

= Seamed Tubular: 3 % (3 FN) maximum in base metal and 3 to 8.5 % (3 to 9 FN) in
weld deposit in austenitic stainless 300 series, including grade F321, and 5 to 8.5 %
(5 to 9 FN) for deposits in grade F347.

C.7.2 Only one test per run is required, which can be performed in conjunction with the chemical
analysis upon receipt of the raw material.

C.7.3 The aforementioned values are considered standard, unless specified otherwise in the Contract,
Purchase Order (PO), Material Requisition (RM), or Technical Specification (TS)).

C.7.4 The ferrite measurement method can be magnetic with the use of a ferritoscope or by quantitative
microstructural evaluation.

C.7.5 If the ferritoscope measurement indicates deviation from the indicated maximum limits, a
microscope analysis may be performed. If the analysis indicates a percentage of ferrite within the
established limits, the material shall be approved.

C.7.6 Whenever the measurement is performed in the welded region, the test should be in the center
of the welded region, where dilution is lower and ferrite content is higher.

C.7.7 In seamed fittings whose ferrite delta results are below the minimum required, their acceptance
will be conditioned to the test results by LP.

C.7.8 In the case of small parts for which sampling for ASTM Practice E A262 is not possible, the
ASTM A262 practice A may be performed instead. After the chemical attack, parts showing grains totally
surrounded by channels (Figure 3 of ASTM A262) must be rejected.

C.8 Additional Requirements for Duplex Duplex, Superduplex and Hiperduplex Stainless Steel

C.8.1 After the final heat treatment, the duplex and superduplex stainless steel fittings and flanges shall
be submitted to the following tests, with respective criteria:

9
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a) the ferrite phase should be between 35 to 65 %, proven according to the ASTM E562;

b) the sigma phase percentage should be no more than 0.5 %, according to ASTM A923
method A;

c) the percentage total intermetallic phases should be a maximum of 1.0 %, according to
ASTM A923, method A;

d) corrosion test, with a maximum mass loss of 4.0 g/m? and absence of pitting, proven in
accordance with ASTM G48, method A;

e) hardness test, whose values must be: 253 HB max. (UNS S31803) and 310 HB max. (UNS
S32750), proven in accordance with ASTM E10;

f) non-destructive testing by liquid penetrant sampling according to ABNT NBR 5426,
inspection level Il, simple sampling plan, normal inspection, proven according to
ASTM E165/E165M.

C.8.2 The impact test according to ASTM A923 method B, can be used as an auxiliary evaluation
method when the material fails close to the limits indicated in items b) and c).

C.8.3 The qualification of the welding procedure for the materials in question, must follow all the
parameters of the code ASMEBPVC-Sec.IX alongside the corresponding table in
PETROBRAS N-133. For imported products manufactured by any welding process, where the
requirements for qualification of the welding procedures used have not been met, the Supplier must
sacrifice one part per supplied run, to perform all the tests foreseen in both the ASME BPVC - Sec. IX
code and PETROBRAS N-133.

C.8.4 Representative specimens in addition to the base metal shall include the weld and the heat
affected zone. The specimens shall be tested in accordance with ASTM Practice A A262, and should
not show structure that can be considered possibly affected or actually affected, when examined at 400x
to 500x magnification.

C.9 Additional Requirements for APl SPEC 6A and APl SPEC 17D Flanges
C.9.1 Forging Process
C.9.1.1 The manufacturer shall indicate the reduction degree used in the forging process.

C.9.1.2 Requirements for PSL1: All forged materials that use hot working practices, shall be produced
so that the structure is fully and properly machined.

C.9.1.3 Requirements for PSL2 to PSL4: identical to the requirements for PSL1, with the addition of the
forging process records.

C.9.1.4 Forged parts manufactured according to API, are subject to the specified in sub-item C.6.7, with
the exception of the fiberglassing following the part geometry, which is desirable to be obtained, but is
not a reason for rejection.

C.9.2 API SPEC 6A and API SPEC 17D Flange Samples

The sample for mechanical and chemical testing can be taken from an extension of the forging or from
a sacrificial piece, manufactured with the same mechanical characteristics and reduction as the piece.

9
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C.9.3 API SPEC 6A and API SPEC 17D Flanges Inspection and Control

Parts must be inspected according to the PSL requirements (product specification levels) indicated by
the customer. In addition to the PSL, inspection plans must indicate the material designation, working
pressure and temperature class.

C.10 Inspections, Test and Records

The type of inspection to be adopted must be defined by the contract and the inspection must be in
accordance with the Inspection and Test Plan (ITP), standard or special, adopted by the Supplier.

C.11 Inspection-Exempt Materials

The criteria and specifications for inspection and control herein must be followed even by manufacturers
that have families of materials exempt from inspection.

C.12 Sampling

C.12.1 The inspection performed shall adopt an inspection sampling criterion, according to
ABNT NBR 5426, inspection level Il, simple sampling plan, normal inspection, for visual inspection,
dimensional, hardness measurement, wall thickness measurement.

C.12.2 The non-destructive tests (as long as the Standard does not indicate otherwise) and positive
material identification (PMI) shall be performed by the Supplier, per component type and material
production run and may be by sampling, according to ABNT NBR 5426, inspection level Il, simple
sampling plan, normal inspection. If there is non-conforming product, the lot must be 100% tested.

C.12.3 EQS or consumer risk should not be used. The objective is to define the sample size for the
inspected lot. In the occurrence of non-conforming product verification, the lot will be rejected and the
Supplier must re-inspect the lot in 100%, remedy the non-conformities found and then reconvene the
inspection body.

C.13 “Data Book”

C.13.1 Unless otherwise specified in a Contract, Purchase Order (PO), Material Requisition (RM) or
Technical Specification (TS), the Supplier of domestic or imported connections, shall issue a "data book"
of the products, containing, accordingly, at least the following:

a) raw material certificate issued by the mill/lcompany, according to the product standard;
b) mechanical test certificates (tensile, bending, etc.);

c) heat treatment certificates, including graphs;

d) report of the welding follow-up by the level 1 welding inspector;
e) non-destructive testing reports;

f) hardness test report;

g) macrographic test report;

h) intergranular corrosion susceptibility test report;

i) alloy identification report;

j) visual/dimensional inspection report;

k) hydrostatic test report;

[) ultrasound wall thickness measurement report;

m) inspection report of metallic coatings;

n) painting inspection report;
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0) non-conformity reports and corrective actions taken, as per item 8, pertinent to the released
products;

p) copy of all reports issued by the inspection, pertinent to the released products

q) Inspection and Test Plan (ITP), welding procedures and painting procedures.

C.13.2 The Supplier shall generate and submit to the inspection responsible, throughout the
manufacturing and inspection process, all records listed above, however alternatively, a Certificate of
Conformity may be sent to the client to replace the complete "data book". The certificate of each
connection batch must identify the released product, tracing it to the records of inspections designated
in sub-items a) to p) containing year and revision of the constructive Standard, accordingly.

PUBLICA
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Annex D — Quality and Inspection Requirements for Gaskets of Flanges

D.1 Purpose

D.1.1 This Annex establishes the minimum quality requirements applicable to the manufacturing of spiral
wound gaskets and metal ring gaskets according to the types and standards, presented in Table D.1, in
direct or indirect purchases with PETROBRAS as a final customer.

Table D.1 — Metallic Ring Geometric Profile Types and Standards

Standard Settings
//////// 74,
Nominal bolt diameter 2.97 mm to 3.33 mm // g §
= / 0.117in. 100,131 in 1/ 0o 0175 in.)
7- Centering ring / Inner ring
7 2
ASME 7 Y
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Detail A
Groove Detail
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90 deg
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B E—
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Standard Settings

2 0D

API SPEC 6A
BX-type Ring

@ oDr®

API SPEC 17D
SBX-type Ring

r 4

OPTION A OPTION B

Has

ISO 27509
IX Ring

w
@Dcr

D

-
\
\
\
\
\
\
\
7 L~
@Da1 :LEDT \Z f
@Des / @De2 -
Ra1

@Des

DDes -

@Dcs @Dcs

D — A - A

D.1.2 The requirements set forth herein apply to the following for joints made of Carbon Steel, Alloy
Steel and Stainless Steel materials as per the standards of the ASTM B16.20, API SPEC 6A, APl SPEC
17D and ISO 27509/8.

D.2 Normative References
The normative references considered in this document are listed in the body of this Standard and in the
referenced Standards.

D.3 Required Inspection and Manufacturing Processes

D.3.1 ASME B16.20 does not determine the allowed manufacturing processes, whereas APl SPEC 6A
and APl SPEC 17D determine them.
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D.3.2 For RTJ metal ring gaskets, the following manufacturing processes are allowed, with quality
control, according to the conditions summarized in the following Table D.2.

Table D.2 — Acceptable Manufacturing Processes and Required Inspection

necessary to obtain
specified hardness,

necessary to obtain
specified hardness,

necessary to
obtain specified

Ring forged from | Oxyfuel, saw, Ring forming Ring cutting and
ingot or bar. plasma or waterjet | from bar and machining from
Manufacturing cutting and welding with centrifugally cast
machining of ring qualified welder, pipe.
processes from sheet. EPS, RQPS,
signed by level 2
inspector.
Ring forged with Seamless rolled | Rolled or Seamless
Raw Material no welding sheet metal ring. extruded centrifuged tube
and welded ring.
Whenever Whenever Whenever Whenever

necessary to obtain
pecified hardness,

Manufacutring
Inspection

Heat Treatment | 5ccording to item according to item hardness, according to item
D.5 of this D.5 of this according to item |y 5 ¢ i
D.5 of this
procedure. procedure. procedure. procedure.
PMIl in the raw PMIl in the raw PMIl in the raw PMI in the raw
material and material and material and material and
individual per ring. | individual per ring individual per ring, | individual per ring
including the
welding

Visual, dimensional
and roughness
surface, individual
per ring.

Visual, dimensional
and roughness
surface, individual
per ring.

Visual, dimensional
and roughness
surface, individual
per ring.

Visual, dimensional
and roughness
surface, individual
per ring.

Ultrassom by
sampling in Each
batch. Liquid
penetrant by
sampling in each
batch.

Sampling according

Ultrassom by
sampling in Each
batch. Liquid
penetrant by
sampling in each
batch.

Sampling according

100 % X-Ray in the
Welding area in
Each ring. Liquid
penetrant by
sampling in Each
batch.

Sampling according

Ultrassom by
sampling in Each
batch. Liquid
penetrant by
sampling in each
batch.

Sampling according

to NOTE 7. to NOTE 7. to NOTE 7. to NOTE 7.
Hardness Hardness Hardness Hardness
Measurement Measurement Measurement Measurement

before and after
treatment heat
treatment. One
point on each face
of the ring according
to NOTE 4,
individual In each

ring.

before and after
treatment heat
treatment. One
point on each face
of the ring according
to NOTE 4,
individual In each

ring

before and after
treatment heat
treatment. One
point on each face
of the ring according
to NOTE 4,
individual In each

ring

before and after
treatment heat
treatment. One
point on each face
of the ring according
to NOTE 4,
individual In each
ring

NOTE 2
NOTE 3

NOTE 1 The raw material should have certificate of chemical composition, grain size, tensile test and
impact test (when required at purchase). The material of the ring joint must be equivalent to
the flange material: the metal rings must be manufactured with materials of chemical
composition compatible with the flange materials, and may be produced by forging, rolling or
other process approved by the Customer or Buyer.
The Visual, Dimensional, Surface Roughness and Hardness inspections must be individual,
that is, made on each ring.
The dimensions standardized in the manufacturing Standard must be, obligatorily, inspected
in the dimensional examination, within the tolerances specified in the Standard.

*
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NOTE 4

NOTE 5

NOTE 6

NOTE 7

NOTE 8

NOTE 9

NOTE 10Manufacturing processes by welding and centrifugation are not applicable for ring type IX,

NOTE 11 The ultrasound, radiography, liquid penetrant and visual examinations must be performed

Hardness measure according to ISO 6508-1, ISO 6508-2, ISO 6508-3 our ASTM E18, before
and after any heat treatment.

PMI — The dimensions standardized in the manufacturing Standard must be, obligatorily,
inspected in the dimensional examination, within the tolerances specified in the Standard.
The dimensional, liquid penetrant, ultrasound and radiography tests must be performed by
a qualified and certified inspector, according to SNCQ/END.

For the inspection by sampling with liquid penetrant, ultrasonic and X-ray tests, the selection
of the quantity of parts to be tested is by sampling of the purchased lot. The determination
of the sample size corresponds to NBR 5426, inspection level Il, simple sampling plan. AQL
or consumer risk is not used. In the occurrence of at least one non-conforming product, the
batch is rejected and the Supplier must fully reinspect the batch, address the non-
conformities found and then reconvene the Customer or Buyer's inspection. The following
are not allowed, among other occurrences: oxidation,"pittings, dents, scales or any other
discontinuity.

Sample size for

Batch size inspection

2as8 Pl
9a15 3
5
8

16a 25

26a 50
21a80

91a 150
151a 280
281a500

501 a 1200
1201 a 3200
3201 a 10000
10001 a 35000

315

Use of proper tooling in the cutting and machining of stainless steels with decontamination
before the operation.

Measurement of the delta ferrite content for austenitic steels and in the weld region.
Maximum content of 3 % in raw materials such as tubes, plates, forged bars and rolled rings
intended for the production of metal seals. Maximum content of 8 % in the weld region, where
welding is allowed in the manufacturing process of the metallic sealing joints.

according to 1ISO 27509.

based on procedures in accordance with the PETROBRAS N-1594, N-1595,N-1596 e
N-1597.

D.4 Heat Treatment

D.4.1 If the hardness exceeds the value specified in this procedure or another value defined in the
purchasing document, the RTJ metal ring shall undergo normalizing or annealing heat treatment, for
carbon or alloy steel, and solubilizing, for stainless or Nickel alloy steel, at the end of fabrication and
before final machining.

D.4.2 For metallic ring gaskets made of austenitic stainless steels, after heat treatment, an intergranular
corrosion test shall be performed according to ASTM practice A A262, adopting the sampling criteria
indicated in Table D.2-Note 7.

D.5 Requires Hardness

RTJ ring type metallic gaskets shall have maximum hardness as per Table D.3 below:

*
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Table D.3 - Hardness as a Function of Manufacturing Material

RTJ-type metallic joints
Material Maximum hardness
ateria Brinell Rockwell B
Soft iron 90 56
Low carbon steel 120 68
1% % Cr Y2 % Mo alloy steel 130 72
9 % Cr %2 % Mo alloy steel 217 96
410 Martensitic stainless steel 170 86
304/304L Austenitic stainless steel 160 83
316/316L Austenitic stainless steel 160 83
317/317L Austenitic stainless steel 160 83
347 Austenitic stainless steel 160 83
MONEL 400 125 70
INCONEL 625 230 98
INCOLOQOY 800 170 86
INCOLOQOY 825 170 86

NOTE 1 For hardness measurements on the fabricated joint use the Rockwell
B scale; the Brinnell measurement is for reference only.

NOTE 2 The sealing surface of the flange canal must have a hardness of at
least 10 HRB above the corresponding hardness of the RTJ metal
ring.

NOTE 3 These hardness ratios are not applicable to ISO 27509 type-IX rings.

D.6 RTJ Metallic Ring Hardness Measurement

The proper positions for checking the hardness of RTJ ring joints should be as shown in Figure D.1.

0 @

Perfil nao Oval Perfil Oval

1 indica local de medigdo da dureza superficial da junta de anel

NOTE 1 In the non-oval profile, RTJ ring types are considered: R octagonal, RX, BX, SBX.
NOTE 2 In the oval profile, the correction of the measured hardness must be considered, according to Annex 6 of
ASTM E18, provisioned for convex cylindric surface measurements.

Image D.1 - RTJ Ring Joints Hardness Verification Positions

D.7 Surfaces Considered for Surface Finish Control

The proper positions for checking the surface finish of the RTJ ring joint groove shall be as shown in
Figure D.2.
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Image D.2 — Surfaces
Considered for Surface Finish Control

D.8 Surface Finish

Table D.4 — Surface Finish or Roughness as a Function of RTJ Ring Profile Type

RTJ Rin RMS
profile t?(pe Ra (um) (pin)
R 1.6 max 32a63
RX 1.6 max 32a63
BX 0.8 max 32 max
SBX 0.8 max 32 max
IX 0.8 max 32 max

D.8.2 According to MSS SP 6, the finish must be evaluated via a visual comparison with Ra standards.

D.9 Surface Coating

D.9.1 A Unless otherwise specified in the Purchase Requisition, RTJ ring gaskets of Carbon steel or
other material shall not be coated and shall be supplied with a protective varnish only.
The use of oils, greases and similar materials is not permitted

D.9.2 The protective varnish must not damage the normative marking and the traceability identification
as per the Product Standard.

D.9.3 When requested the type IX ring lining shall be in accordance with ISO 27509.

D.10 RTJ-ring connection marking

D.10.1 Metallic gaskets of type RTJ ring shall be identified according to the marking defined in ASME
B16.20 item RJ-4 Marking or API SPEC 6A item 8.7.3 Tables 45 and 46 and ISO 27509.

Note Differently from ASME B16.20 and APl SPEC 6A, the ISO Standard determines that the

marking is made on the internal diameter.

D.10.2 Every metallic RTJ ring must have its individual serial number marked.

*
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D.11 RTJ Metallic Ring Joint Connection Specification

In the RTJ Metallic Ring Joint Connection Specification RTJ, the Manufacturer must indicate:

a) Manufacturing standard: ASME B16.20;

b) Manufacturing material;

c) Nominal diameter;

d) Pressure class;

) Profile, type and numbering according to ASME B16.20, API SPEC 6A, API SPEC 17D
and ISO 27509;

f) Maximum hardness.

e

D.12 Requirements for Ring Gasket Suppliers

The following items D.12.1 through D.12.4 list the minimum requirements of RTJ type metal ring gasket
manufacturers:

D12.1 Measurement Instruments

The Supplier/Manufacturer must have the necessary measuring instruments for all sizes of RTJ rings it
proposes to supply, such as:

NOTE 1
NOTE 2
NOTE 3
NOTE 4

a) digital calipers;

b) roughness standards for visual comparison;

c) roughness meter;

d) goniometer;

e) radius templates;

f) straightedge, with minimum dimensions to support the RTJ rings to be supplied;

g) feeler gauge;

h) specially designed instrument for measuring the "C" dimension of RTJ ring types R
octagonal, RX and BX (see Note 4);

i) specially designed instrument for measuring the "ODT" dimension of ring RTJ type BX;

j) calibration standards, with RTJ ring profile, for "ODT" dimension of each type BX RTJ ring;

k) calibration standards, with ring profile RTJ, for the "C" dimension; and

I) bench top durometer, with calibration demonstration;

m) PMI device;

n) three-dimensional table;

0) metrology room with controlled temperature at 20 °C.

Portable durometers are not accepted.

All instruments must have proof of calibration.

The inspection of the RTJ rings must be done in a temperature controlled room at 20 °C.

A ball gauge or specially designed instrument should be used for measuring dimensions "C"
and "ODT", see Figure D.3.
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Image D.3 — C and ODT Positions in RTJ rings type RX and BX

D12.2 Quality Assurance System

D.12.2.1 Every RTJ ring manufacturer shall have a certified quality management system.

D.12.2.2 The following professionals shall have specific qualifications:

a) qualified welder as per project standard;
b) NDT inspector (LP, ultrasound, radiography) qualified as PETROBRAS N-2941.

D.12.3 Welding Specific Documents

Welding (EPS/RQPS) and qualified welder documentation according to PETROBRAS N-133.

D.13 Requirements for Metal Ring Gasket Manufacturers

D.13.1 The Manufacturer shall submit the following documentation to prove the manufacture of its
gaskets:

a) quality certificates of all materials used in the manufacturing of the joints, with chemical
composition;

b) tensile test, impact test;

c) proof of construction according to Table D.1 of this specification;

d) heat treatment certificate;

e) presentation of the manufacturing and testing PIT, according to item 15 of this specification;

f) NDT inspection certificates of the manufactured joint, with dimensional reports;

g) hardness and roughness tests on all the rings;

h) description and marking pattern adopted for the joints.

D.13.2 Companies that manufacture metallic ring joints shall have laboratory services for analysis,
development and performance testing of their products, with qualified and skilled technical staff, for
approval of the model and manufacturing process of prototypes, including the limits of manufacture.
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D.14 Packaging

D.14.1 Each ring must be packed in an individual cardboard box with a label attached, containing the
main information such as manufacturer, ring description and serial number for traceability.

D.14.2 The batch of rings must be packed in a wooden box strong enough to contain the weight of the
rings, without being damaged during transportation, containing an identification label attached with the
name of the manufacturer, purchase order number, quantity and type of rings, gross weight and net
weight.





		Annex D – Quality and Inspection Requirements for Gaskets of Flanges

		Table D.1 – Metallic Ring Geometric Profile Types and Standards

		Table D.2 – Acceptable Manufacturing Processes and Required Inspection

		Image D.3 – C and ODT Positions in RTJ rings type RX and BX
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Annex E — Quality and Inspection Requirements for Stud Bolts and Nuts of Flanges

E.1 Purpose

E.1.1 This Annex establishes the inspection requirements for fasteners (screws, bolts, studs, threaded bar
and nuts) to be met in direct or indirect purchases with PETROBRAS as a final costumer.

E.1.2 This Annex applies to the procurement of fasteners made of ferrous and nonferrous materials, as per
the requirements in ASTM A193/A193M, A194/A194M, A307, A320, 3125/F3125M, A354, A453/A453M,
A437/A437M, A540, A563/A563M, A962/A962M, A1014/A1014M, F467, F468, F593, F594, F836M,
ISO 898-1, ISO 898-2, ISO 898-3, ISO 898-5, ISO 898-7 and ISO 4032 for the specified degree.

E.1.3 Fastener Suppliers and Sub-Suppliers shall have a certified Quality Management System.

E.1.4 PETROBRAS reserves the right to, at any time, verify the application and maintenance of the
requirements set forth in this Annex, including in Suppliers and Sub-Suppliers of goods and services. To
this end it may proceed to diligences, inspections, audits and application of checklists.

E.2 Normative References

E.2.1 The normative references considered in this document are listed in the body of this Standard and in
the referenced Standards.

E.2.2 In case of conflict between contract document requirements, the most stringent criterion prevails.
E.3 Definitions

The definitions adopted in this document are presented in the body of this Standard and in the referenced
Standards.

E.4 Suplementary Requirements

E.4.1 Certificate and Records Control

E.4.1.1 The Supplier must also establish, as quality records, those arising from the requirements of the
specific Standards of each specialty.

E.4.1.2 The Supplier shall keep available for the responsible inspector the quality records listed below,
which reinforce and/or complement those required by the contractual technical documentation. Also
indicated in Table E.1 are those that must be supplied with the data book for each fastener type.

PUB4GCA





-PUBLIC-

|

Table E.1 — Quality Records Required with the Data Book

Documentation Observations

1- Certificates of mechanical, physical and chemical tests of raw

materials (origin) or components, including examinations/tests | X
during manufacturing.
2- Visual and dimensional examination reports, including thread
calibration. X
3- Heat treatment records, including reports and charts. X
4- Records of hardness measurements. X | Accordingly
5- Inspection report of the coating application steps. X | Accordingly
6- Coating Certificates. X | Accordingly
7- Records of the manufacturing process (for example: work order, For consultation
production order, etc.) X
8- Records or reports of non-conformities that occurred during the
manufacturing process, assembly, testing and shipment, X

containing the respective opinion of the manufacturer regarding
the corrective actions taken and technical consultations.

9- Calibration certificates for all instruments (mechanical, electrical, For consultation

electronic, etc.) used in the manufacturing inspection and final | X
factory tests.
10- Records of inspections performed and "data book" of
manufacturing materials at Suppliers and Sub-Suppliers. X
11- Identification, preservation and packaging procedures. X | For consultation
12- Product marking evidence X
13- Product certification. X

E.4.1.3 The Supplier shall establish, implement and maintain a system to ensure that all materials for
which the Supplier is contractually responsible are delivered with their material certificates, inspection
and release certificates and other contractual and/or regulatory documents, when applicable.

E.4.1.4 The Supplier must keep the records for a period of 5 (five) years, as from the Material Release
by the Inspection Manager.

E.4.2 Testing and instrument calibration labs

E.4.2.1 Mechanical, metallographic, chemical and anticorrosion protection system tests shall be carried
out in laboratories accredited by INMETRO and belonging to the Brazilian Network of Test Laboratories
(RBLE) or in Test Laboratories accredited by bodies with which INMETRO has mutual recognition
agreements.

E.4.2.2 A copy of the calibration certificates of the standards used, traceable to a nationally or
internationally recognized standard, shall be kept available as well as a copy of the documented
procedures used for performing the tests.

E.4.3 Acquisition

E.4.3.1 The Supplier shall establish, implement and maintain a system to ensure compliance with this
Annex by all its contractors and subcontractors of goods and services.

pUBYICcA
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E.4.3.2 The Supplier must meet the following requirements.

E.4.3.2.1 Even if the supplier is released from PETROBRAS' factory inspection, PETROBRAS can still
perform a receipt inspection of the equipment to be purchased.

E.4.3.2.2 Supplier shall keep available for PETROBRAS all quality documentation (certificates and records
as per Table E.1) contractually required.

E.4.4 Production Control and Service Provision
Before the start of each specific activity, the Supplier must develop and approve the execution and
inspection procedures as required.

E.4.5 Identification and Traceability

E.4.5.1 The Supplier when planning for full traceability shall consider that traceable items must have,
individually or in batches, a unique identification.

E.4.5.2 The required definition and traceability to be applied to fasteners is as follows.

E.4.5.2.1 Full Traceability (RT) - for items classified with full traceability, an exact correlation between each
item and its fundamental data (e.g. certificates, examinations, tests, batches, manufacturing date, race,
expiration date) from the raw material to the finished product must be ensured, aimed for use at any time.

E.4.5.2.2 Traceability shall be through physical marking of the components and ensured throughout the
duration of the contract work and also after final assembly and testing.

E.4.5.2.3 All batches of fasteners shall be identified by embossing the manufacturer's logo and material
grade, which shall be carried out (where applicable) on the longest side of the thread for studs, and for other
fastener types as follows ASTM A962/A962M.

E.4.5.2.4 The Supplier shall have a procedure highlighting its fastener identification system.

E.4.6 Product Preservation
The preservation of the product must meet at least the following items:

a) the packaging must protect the fasteners from transport damage and corrosion;

b) the fasteners must be packed in wooden cases and protected in such a way as to avoid
contact between them during transportation;

c) the boxes must be protected with sufficient strength to hold the fasteners during the storage
period in the warehouse and designed to be moved by forklift (when applicable);

d) the boxes must be properly identified.

pUuEfica
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E.4.7 Control of Monitoring and Measuring Equipment

E.4.7.1 The Supplier shall establish, implement and maintain a system to ensure that calibrations are
performed in laboratories accredited by INMETRO, belonging to the Brazilian Calibration Network (RBC), or
in Calibration Laboratories accredited by bodies with which INMETRO has mutual recognition agreements.

E.4.7.2 A copy of the calibration certificates of the standards used, traceable to a nationally or internationally
recognized standard, shall be kept available.

E.4.8 Sampling Criteria

When necessary and not specified in a Technical Standard, the following sampling criteria should be adopted
based on the ABNT NBR 5426:

a) Inspection level II;

b) Simple sampling plan;

¢) Inspection severity: normal regime;

d) Acceptable quality level (NQA) of 2,5 %.

pUETICA
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Annex F — PIT Templates — Model F.1 — Industrial Valves (see file Excel)

e REW.:
MNAME OF SUPPLIER
MANUFACTL
a0 INSPECTION AND TESTING PLAN PAGE: 01.0F @1
PO: CUSTOMER: PETROLED BRASILEIRD S/A - PETROBRAS CRawiG he: TASIMODE:
DATA SHEET: NFS Lass NFS LAs5 NP5 cass | Wps | ocass | owes CLass NS
INDUSTRIAL VALVE and ON-OFF
MATERIAL RE QIUESITION: (INFORM TYPE)
T —— PERFORMANCE OF THE PERSON RESPONSIELE FOR THE MANUFACTURING INSPECTION (INFORM N.A. when not
i applicable)
CAL COMPONENTS 3| Bl % £ E "f':?\c;”"'z";:ﬁfc""s ACCEPTAMCE CAITERIA RECORDS RELATED
1 = 3|23 E o |2 = E| & o - - TINFORM M4 whs SSUED BY OC NOTES
=2 E = ER L | (NFORM KA. wi .
T w|ma 2 th & o
i FlEg i £ =
E - @ o+ - 3w
£ 4 2 EEE - G *E 4
INSPECTIONS AND TESTS - = FEY 5 EF 3
= 8Eg a )
A 5] | F; iz =a
1 [Testsoecimens for Counter-Sampie WP | we wF | P 1
visual Inspection (After Machining) RP RP RP RP RF RP RF RP RP RF RF RF RF RP RF MP 2,3and 7
Déme nsional Inspection (After Machining) RP RP RP RP RP RF RP RF MP Jand 14
4 |'Wal Thickness Measurement RP RP HP RF MP
5 [alloy Recogniton Tests ar [mr (e [ar | w [ re [ we W | AP WP W | e 223
& |Lquid Penstrant Examination ar | @ | & W | me W | wae
7 |Magnetic Particke Examination RP RP RF RP RF MP
& |Radicgraphic Test RP RP RF RP RF MP 5
9 |urascund Examinatan aF | &P re | mP RP | pap s
10 [Weat Treatment #F | &P P W | BP R | mP ]
11 |Hardness Test RP RP RF RF RF RP HP RF MP 5
12 [Antistatic Test (Electric Conductivin HP RF MP
13 |Hydrostatic Test (Integrity] HP RF MP
Clasure Tests WP W | e
15 [caviy Relef Test e R | e
16 |Functional Test [With Pressure) HP RF L B
17 |Seuds / Nuts Torque Check / Test HP RF MP
15 [Tarque/Thnust Functional Test WP RP | pap
19 [Marking, identification and Traceabilrty HP | HF WP WP WP We [ B | wee
20 |Demensional and Visual Assembled Valve HP RF MP
21 |Paint RP HP RF MP
12 |Fugitve Emissions Caertificate RP RF MP
13 [Fire Test Certficate W W | e
24 [Packing " | e
5 |Data Book HP MP
HP (Hold Point): ks the nspection event, In the suppler's manufacturing cycle, in which the: supolier will notify the person responsible for the manufachuring inspection, within the contractual terms, aiming at their analysis, verification or testimony and without the which the REVISION INDEX
manufachuring process annot continue. R CATE DEOTION VERFED AFPRINTD
WP {Witnesz Point): 12 ta InSRectan event, In the SUpAIErE ManUFachaning cycke, In Which It will ROty the Harson respansbie for the MInUTACILrIng INZRBCEAN, WIthIn th contractiual terms, aimIng 3T the analysis, verFIcatan or WIEnes: of svents agreed In tha PIan of Inzpection
and Tests, without the manufacturing arocess being interrupted.
AP {Review Point): Event Inspecton at suppiier's manufacturing cpcle, [arocedures, recards, certficates, reparts, etc. | which will be gemarated records ta be submited to the agency Inspector as tecnical dacumentation final Inspectian.
MP (Monitnring Point): s the Inspection event in the supplier's manufacturing cycle whers there 15 na need to infonm the persan respansible for the manufaduring Inspection, but the Mrter may acompany 1t 1t 15 at the suppiar's premises.
RELATED NOTES (SPECIFIC)
1 - Counter-Sample: WP appliable for |dentfication, chemical amd mechanical tests for cast and micro cast materials, as per inspection Requirement. 8 - Actuator test: after the Hydrostatic Test (Integrity), the aszsembled set will be tested.
2 - Springs: Submit the certificate of confarmity for Inspection by the RIF, specifying the spring's raw materi L 5~ Gaskets and Packing: alkay recognitan test s not applcable for gaskets.
3 - Welding: present to the persan in charge of the inspection the repalr recards and wisual Inspection renart in e of process welding. [10- Magnetkc particles: acconding to the Cuallty of Valves Compementary Requirement.
4 - Aoy Test: applicable andy to stainkess steels and alioy steels. 11 - Wall Thick ness : HF applable for body and cover/bannet for assembled vave.
B y & Ultrasound: applicabie when spechied In standard, PL (Purchase Requast) r Purchase Drdar. [12 - Integrity test: zhall be parfarmed on the body and cowerfbonnet camponents.
6 Toughness: Anplicabie for bady and cap I FIA [RTH) and hardened regons. 13 - PETROBRAS standard painting: visual Inspection, thickness Measure ment, adnesion test and naint cartfkate verfcation.
7+ Actuators and Redscers: present certificate of conformity from the aciuatr manufacturer 13 - Dimensional Components: anplicabie oy for standard Amensans.
GENERALNOTES
|A) All Inspecton activities shall meet the QUALITY REQUIREMENTS (GENERAL AND COMPLEMENTARY ).
8} Technical Documentation con sists of: produc compliance report lsting tests, tests and inspections carried out, mw material certificates, records generated by the supplier in compllance with manufacturing.
Accessory used as a component of the main product: a certificate of conformity shall be presented and inspected according to FIT STANDARD ACCESSORIES (when appiicable).
D) HP's apolicable for the assembled valve anly on the components where it is acoessibie.
E] The monitoring paints by Petrobras and/for Classification Socety can be Informed throwgh a contract or Pre Inspection Meeting.
Rav. Fl
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Annex F — PIT Templates — Model F.2 — Control Valves (see file Excel)

[T RIEV.:
NAME OF SUPPLIER
MANUFACTURER
Loao INSPECTION AND TESTING PLAN pace-01 cr 01
Po: CUSTOMER: PETROLED BRASILEIRO S/A - PETROBRAS DRAWIG 8 TAMC0E.-
DIATA SHEET: CONTROL VALVE | NPS | CLASS | NPS | LASS | NPS NPS CLASSE L | CLAss NPS | (CLASSE
MATERIAL REQUESITION; (INFORM TYPE) | |
remmcamon PERFORMANCE OF THE PERSON RESPONSIBLE FOR THE MANUFACTURING INSPECTION
| ({INFORM N.A. when not
CAL COMPONENTS B H
o] PROCEDUSES AND/OR
Z |al . ul i A o
! 3 lz% ¥z TECHINICAL INSTRLCTIONS ,mg:fff:—“"cs ATERL ] ":"""
T 3 s loeg & [IMFORM MA. wihe ! LR, whan et app
£ 2| e 2|5 |2= £
u # a 4p 8l 2| @
INSPECTIONS AND TES 4 - = £ 8 = 5 -1 a -3
& gle|=| 3|58 ZOl @ | & S
8 S 1w |w I iz|= |9 E
1 |Test specimens foe unter-Samake WF | WP RP MP 1
2 [Wisual inspectan (after Machining) af | e | &e | &e [6r | &r | & | ap | &r | &P P af | mF | &P P P 2,3and7
3 | Dimensicnal Inspection (After Machining) RP RP RP RP RP RP RP RP RP MP Jand 12
4 |'wall Thickness Measurement RP RP HP RP MP n
5 |ANoy Recognition Test RP RP RP RP RP RP RP RP RP HP RP MP Les
& |Liquid Penetrant Examination RP RP RP RP RP RP MP
7 |Magnetic Particle Examination RP RP RP RP RP MP
& |Raciogranhic Test RP RP RP RP RP MP 5
5 |Ultrasound Examin AP RP AP RP RP MP 5
10 |Heat Treatment RP RP RP RP RP RP MP 3
11 |Haroness Test RP RP RP RP RP RF HP RP MP &
12 |Anestatic Test {Electric Conducthitg) HP P P
13 | Hydrostatic Tests (Packing and Body | WP | WP HP RP MP 12
14 [Seat leakage Test HP RP MP
15 |Rated Vabwe Travel Test HP RP MP
16 |Dead Band Test HP RP MP
17 |Functional Test HP RP MP L]
18 |Studs f Nuts Torque Check / Test HP RP MP
19 |Marking, Identfication and Traceabdlity HF | HP HF HP HP HP RP MP
20 |Faint RD HP L MP 13
21 | Dimensional and Visual Azsembled Vahe HP R e
22 |Fugitive issions Certificate RP RP MP
23 |Fre Test Cestificate RP RP MP
24 |Packing RP MP
25 |Data Book HF MP
HP [Hald Point): Is the inspection event, in the supolier's manufacturing cycle, in which the suppler will notify the person responsible for the manufacturing inspection, within the contractual terms, aiméng at their analysis, verification or testimony and without the which the REVISION INDEX
manufacturing process cannat cantinue. v ] et aromon R
WP (Witness Point): Is the Inspection event, in the supplier's manufacturing cycle, in which it will notify the person responsible for the manufachuring inspection, within the contractual terms, aiming at the analysis, verification or witness of events agreed in the Plan of Inspection
and Tests, without the manufacturing process being interrupted.
AP (Review Point): Event inspecton at supplier's manufacturing cycle, (procedures, reconds, certificates, reports, etc. | which will be gernarated records to be submited to the agency inspector a5 tecnical documentation final nspedtion.
MFP {Monitaring Paing): s the Inspection event In the supplier's manufacturing cyce where there & no need to infarm the person responsibée for the manufacturing inspecton, but the latier may accomaany & If It s at the supplier's premises.
RELATED NOTES (SPECIFIC)
1- Counter-Samgple: WF applcable for identification, chemical and mechanical tests for cast and micro cast materials, as per Inspection Requirement. B - Actuator test: after the Hydrostatic Test (Integrity], the assembled set will be tested.
2 - Springs: Submit the certificate of conformity for Inspection by the RIF, specifying the spring’s raw material 9 - Gaskets and Packing: 3oy recognition test is not apolicable for gaskets
3« Welding: present fo the persan In charge of the inspection the repair records and visual inspection repart in case of process welding. 10- Magnetic particles: according to the Qualty of Waves Complementary Requirement.
4 - Aoy Recognition Test: apolicable only to stainless stee’s and alloy steels. 11 - Wall Thickness Measurement: HF applicable for body and cover/bonnet for assem bled valve.
5 - Radiography e Ultrasound: appiicable when specified in standard, PC [Purchase Request) or Purchase Order. 12 - bntegrity test: shall be performed on the body and cover/bonnet components.
6 - Toughmess: Applicable for body and cap In FIA (RT)) and hardened reglons. 13 - PETROBRAS standard painting: visual Inspection, thickness measurement, adhesion test and paint certificate verification.
7 - Actuators and Reducers: present certificate of conformity from the achuator manufacturer. 14 - Dimensional Components: apalcable only for standard dimensions.
GENERAL NOTES
A] Al Inspaction activities shall meat the QUALITY REQUIREMENTS | GENERAL AND COMIPLEMENTARY).
B) Technical Documentation consists of: product compiiance report listing tests, tests and inspections carried out, raw material certificates, records generated by the supplier in complance with manufacturing.
C) Accessory used as a component of the main produd: a certificate of conformity shall be presented and inspected according to PIT STANDARD ACCESSORIES (when applicable).
D HP's applicabsle for the assembled valve only on the components where It is acoessible.
E} Thet monitoring points by Petrobras and/or Classification Society can be informed through a contract or Pre Inspection Meeting.
Rev. F
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Annex F — PIT Templates — Model F.3 — Safety and Relief Valves (see file Excel)

MANUFAETURER NAME OF SUPPLIER " e
Losa INSPECTION AND TESTING FLAN PAGE: O d 01
s CUSTOMER: PETROLED BRASILEIRO S/A - PETROBRAS |DnAwma (8 TAG/MODEL
DATA SHEET: SAFETY VALVE AND OR RELIEF VALVE - | il | oA | e | oS | i
MATERIAL REQUESITION: CONVENTIONAL AND PILOT OPERATED | | |
SPECRATION. PERFORMANCE OF THE PERSON RESPONSIELE FOR THE MANUFACTURING INSPECTION
[INFORM M.A. when not applicable)
CAITICAL COMPONENTS 3 :
' Sz e . e ACCERTAN RECOADS SLATED
T B E (=2 H UNFCRN KA. swhin nt npabeable) | TNFORM FLA. when 5 SSUED BY OC NOTES
£ b £3 =
™ | inspecTions ano TesTs LBl . Wl f 24 # :
SlE12]8 HEAFIEE H H
1 [Capacity Certificate RP MP
2 |Test specimens for Counter-Sample WF | WP | WP RP MP 1
3 [Wswal imnspectan after Machining) e [ar |ar (o [ ar | or (o (e |ar [ o [ or | or [ me ar | nap zand3
2 |Dimansional inspactan (After Machining) ar |mp |ar | ae | e AP wr | mp ar | wap Fand 11
5 |wall Thickness Measuremant RP RP RP HF RP MP
& |ANcy Recognitkon Test RP RP RP RP RP RP RP RP RP HF RP MP 4e7
7 |Sobd Compressiong Test - 138 (a} (2} AP aF | mar z
8 [Liguid Penetrant Eaminatian w | m [ &p AP wF | AP wF | nap
8 |Magnetic Particke Examination ar | ap ar | mp aF | map 8
10 |Radiographic Test mF | RP | RP AP aF | mP AP | wap 5
11 |Ultrasound Examination RP RP RP MP 5
12 [Heat Treatment aF | &P wF | BP AP | P 3
13 Hardness Test ar AP ar | ap | P | WP AP | map &
14 |Hydrostatic Test {Integrity} WF | WP | WP RP MP
15 [Seat Leakage Test HF RP L
16 |Set Pressure Test HP aF | mar
17 [ Hyarostatic and Preum etic Test of Bebows HF wF | nap
18 |Functional Test of Lever HP | we
19 |Studs f Nuts Torgue Check [ Test HF RP L
20 |Marking, |dentfication and Traceabdity HP HP HF HF HP RP MP
21 [Faint Ao | we ar | we 10
Dimensional and Vizual Azsembled Valve HP e | wp
23 |Packing RP MP
Data Bock ue | s
[wF (Hald Point): ks the Inspection event, in the supplier's manufacturing cycle, In which the supplier will notify the person responsible for the manufacturing inspection, within the contractual terms, alming at their analysis, verffication or testimany and without the: REVISION INDEX
which the manufacturing process cannot continue. AW, W EECUMOM VTIFED APPRONED
WP (Whnaess Point): 1s the Inspection eve: in the supplier's manufacturing cycle, in which it will notify the person responsible for the manufacturing Inspection, within the contractual terms, aiming at the analysis, verfication or witness of ewents agreed In the Flan
of Inspection and Tests, without the manufachuring process being interrupted.
AP (Review Point]: Event inspecton at supplier's manufacturing cyce, (procedures, records, certficates, reparts, ot | which will b gemarated records &0 be submited to the agency Inspector as tecnical documentation final Inspection.
MP {Monitoring Paint]: |s the Inspection event in the supplier's manufacturing cycle where there is no need to Infarm the person responsible for the manufacturing inspection, but the latter may accompany it I it is at the supaliers premises.

RELATED NOTES [SPECIFIC

Counter-Samgle: WF applicable far identHfication, chemical and mechanical tests for st and micro cast materials, as per Inspection Requirement. 7~ Gaskets and Packing: alloy recognitlon test ks not appiica ble for gaskets.

Springs: Submit the certificate of conformity for Inspection by the RIF, spedfying Bve spring's raw materlal.

2 - Magnetic particles: 3conding to the Cuality of Valves Complementary Regquirement.

Walding: presant ta the perzan In charge of the Inznectian tha repair recards and visual inspaction repet In @se of process wekding. 3 - Intagrity tast: shall be parformed on the body and cap/bonnet companents.

Aloy Recognition Test: apolicable only to stainless steels and allay steels.

10 - PETROBRAS standard painting: visual Inspectian, thickness measuremant, adfesion test and pals

tcertficate werification.

Radiography e Ultrasound: appiicable when specfied in standard, PC |Purchase Request] or Purchase Order. 11 - Dimensional Components: appicadle anly for smndard dimensions.

Toughness: Appicadk for bocy and cap in FI& (RT1) and hardened regions.

GENERAL NOTES

&) The vahes meet the requirements of N-1887, M-2368, ASME VI, Div. 1 and ASME 1.

rechnical Documentation consists of: product compllance report ksting tests, tests and Inspections carried out, aw material certificates, records generated by the suppler in compliance with manufacturing.

B) all Inspection activities shall meet the GUALITY RECIUIRS 75 (GEMERAL AND COMPLS TARY].
E
]

Accessory used asa component of the main product: a certificate of confarmity shall be presented and Inspected according to FIT STANDARD ACCESSORIES [when apalcable)

he monitoning points by Petrobras andjor Classication Society can be informed through a contract or Pre Inspection Meeting.

Fl HP's applicable for the assembled valve only an the companents where it  acoessible.
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Annex F — PIT Templates — Model F.4 — Valve Accessories (see file Excel)

L2 REV.:
NAME OF SUPPLIER
MANUFACTURER
LOGO
INSPECTION AND TESTING PLAN PAGE: 01 of 01
P DRAWING Ne: [Taammoe:
CUSTOMER: PETROLEO BRASILEIRO 5/A - PETROBRAS
DATA SHEET:
MATERIAL REQUESITION.
VALVE ACCESSORIES (PNEUMATIC, HYDRAULIC AND ELECTRIC)
| SPECIFICATION:
ACCESSORIES] =] e G
= _— = -
4 4 2 3= & = a
gl i = = - =] = G g
.| 3 z 3 ¢ cE 8= T E
1 a5 | : £ | 28 | 25 =1 £ | 228 -
T g2 o & H 5 ¥ GF E> E - PROCEDURES AND/OR ACCEPTANCE CRITERIA RECORGS
<8 = = 3 aa @ =3 E ASE TECHINICAL INSTRUCTIONS (INFORM N.A. when r — .
E 38 i = 2 Wy e oE g Bow S E " . ISSUED BY Q€
i g ks = 7 5 =3 55 N N.A. when not applicable
™ =3 & ] g | =¢ ca = 273
5= | 3 2 < 5y | 5% g = ¢ |94z
TIONS AND TESTS | ¥ @ § S gz - E x -
z Z T = o g
3 3 £ -
1 |Visual Inspection HP HP HP HP HP HP HP HP HP
2 |Dimensional Inspection HP HP HP HP HP HP HP HP HP
3 |Wall Thickness Measurement HP HP HP HP
4 nless and Alloy Steels Verification Test RP HP HP HP HP
5 [Lquid Penetrant Examination RP RP RP RP
6 [Mon-Destructive Tests: MP - RX - US RP RP RP RP
7 [weld Inspection RP RP RP
B |Hydrostatic Test HFP RP HP HP
9 |Leakage/Closure Test HP HP HP
10 |Functional test HP HP HP HP HP
11 |PETROBRAS Standard Paint HP HP HP HP HP HP HP HP HP
12 | Technical docurnentation RP RP RP RP P RP RP RP
13 |Related Mote Specific 1 2 3 4 5 & B 7 Band9
[HFHald Faint]- Is the inspection event, in the suppher=r ing cydle, In which the supglier will notify the person responsible for the manUfacturing Inspection, within the contractial temns, aiming at their anakysis, verhcation or REVISION INDEX
testimony and without the which the manufacturin o ot continue. RS W OATE VTRF WPRRCNTD
WE [Witness Pol the inspection event, in the supplier's manufacturing cyche, in which it will notify the person respansible for the manufacturing inspection, within the contractual terms, aiming at the analysis, verification or witness of
events agreed in the Plan of Inspection and Tests. without the manufactwring process being interrupted.
AP {Review Point): Event inspecton at supplier’s manufacturing cycle, {procedures, records, certificates, reports, etc. | which will be gernarated records to be submited to the agency inspector as tecnical documentation final inspection.
MP {Maonitoring Point): is the inspection ewent in the supplier's manufacturing cycle where there is no need to inform the person responsible for the manufacturing inspection, but the latter may accompany it if it s at the supplier's premises.
LATED NOTES (SPECIFIC)
ith Certificate of Conformity in eampliance with INMETRO Ordinance 179 (httn-//wwe.inmatro_gow br/legislacas,].
2} With manufacturer's test jwarranty cenificate.
3) "HP* of the drain, vent and block valwe according to the Complementary Reguinement of the Quality of Maodel 1 Valves.
4) "HE" of the syfety/relief valve according to Complementary Requirement for the Quality of Model 3 Valves.
) "HP" from the main equipment supplier. Data Book assembled by the manufacturer in compliance with NR-13, with caloulation bases, drawings, END's and Welding procedures (SWPS, WPS), inspection reports and raw material certificites, complemented with a hydrostatic test report. [hetpss/www.gov britrabalbo/ pt-
brfinspecacyseguranca-e-saude-na-trabalho/nommas-regulamentadoras/nr-13.pdf)
6) "HP" in the assernbled maln vahve tests With INMETRO certificate. [hetp:ffwww.inmetro.gov.brjlegislacan/].
HP” in the assernbled maln vahve tests.
) "HP" at the main equipment supplier. Data Book assembled by the manufacturer in compliance with NR-13, with calculation bases, drawings, test reports and raw material certificates. Inspection and testing as provided for in the companent design standard, [httpswww._gow ortrabal ho/pt-br/inspeca o/seguranca-e-saude]
balhoy/normas-negutan fnr-13.pdf)
[8) The high pressure gas tanks are “Gas BatBes® of the type wsed far the transport of gases, they are not manufactured by welding.
GENERAL NOTES
) All inspection activities must mest the QUALITY REGUIREMENTS {GENERAL AND COMPLEMENTARY).
B] Technical Documentation consists of: product compliance report, based on EN 10004, listing tests, tests and inspections curied out, raw material cerificates, recomds generated by the supplier in compliance with manufacturing.
C) The accessaries will be manufactured in sccordance with the technical specification approwved by the purchaser jsubjest to RIF approval when provided for in the contract).
Rev. F
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