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1. INTRODUCTION 

This Technical Description has been prepared having as a basis on Brazilian Labor Secretary  
Ordinance 1846 of July 1st, 2022, which modified Regulatory Standard Number 13 for Boilers, 
Pressure Vessels, Piping and tanks, and serves as a guide for the SELLER to comply with its 
requirements. 

This Technical Description also covers some other Regulatory Standard that are also, but not only, 
applied into the Unit Plant and facilities as a Guideline to help SELLER to comply with Brazilian Labor 
Minister Standards. 

This Technical Description contains mandatory technical requirements. 

The requirements herein listed are applicable to all players performing such related activities within 
the scope of this Unit, including manufacturers, packagers, main contractor, subcontractors, suppliers, 
sub suppliers, integrators, constructors, and all technical personnel involved. Within the scope of this 
document, they are all referred to as being SELLER. 

 

2. REFERENCE DOCUMENTS 

2.1 TECHNICAL SPECIFICATIONS 

- PETROBRAS NI-1710 - Systems Codification Standard  

- ET-3010.1Y-1200-91A-P4X-001 REQUIREMENTS FOR O&M MANUALS AND 
DATABOOKS 

2.2 BRAZILIAN REGULATIONS 

- NR-12- SEGURANÇA NO TRABALHO EM MÁQUINAS E EQUIPAMENTOS (Equipment 
and Machinery Labor Safety) 

- NR-13 – “Caldeiras, Vasos de Pressão, Tubulações e Tanques Metálicos Atmosféricos” 
(Boilers, Pressure Vessels, Piping and Metal Storage Tanks) 

- NR-15 - “Atividades e Operações Insalubres” (Unhealthy Activities and Operations) 

- NR 20 – “Segurança e Saúde no Trabalho com Inflamáveis e Combustíveis” (Safety and 
Health at Work with Flammable and Combustible) 

- NR-26 – “Sinalização de Segurança” (Safety Signs) 

- NR-37 – “Segurança e Saúde em Plataformas de Petróleo” (Safety and Health at Oil Marine 
Platform) 

 

2.3 BRAZILIAN STANDARDS 

ABNT – “Associação Brasileira de Normas Técnicas” (Brazilian Association of Technical 
Standards) 
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- ABNT NBR 15417 - “Vasos de pressão - Inspeção de segurança em serviço” (Pressure 
vessels - Safety inspection in service)  

- ABNT NBR ISO 3864-1 – “Símbolos gráficos — Cores e sinais de segurança - Parte 1 e 2: 
Princípios de design para sinais e marcações de segurança” (Graphical symbols – Colors 
and Safety) 

 

2.4 INTERNATIONAL STANDARDS  

 

ASME - ASME BPVC Section VIII Division 1 and 2 - Rules for Construction of Pressure Vessels 

 

NFPA - NFPA 30 - Flammable and Combustible Liquids Code 

 

API Standard 

 

- API 510 - Pressure Vessel Inspection Code: In-service Inspection, Rating, Repair, and 
Alteration 

- API 570 - Piping Inspection Code: In-service Inspection, Rating, Repair, and Alteration of 
Piping 

- Systems 

- API 572 - Inspection Practices for Pressure Vessels 

- API 574 - Inspection Practices for Piping System Components 

 

3. DEFINITIONS 

ABNT – “Associação Brasileira de Normas Técnicas” (Brazilian Association of Technical 
Standards). 
 
Auxiliary systems of machinery package – set of equipment and auxiliary devices intended 
for cooling, lubrication, or sealing purposes. 
 
Brazilian National Institute of Metrology, Quality and Technology – (“Instituto Nacional 
de Metrologia, Qualidade e Tecnologia - INMETRO”) 
 
Car Seal Open/Close (or Lock-and-key) Device – device used to lock or “seal” a valve in 
the open position to avoid closing the valves installed between pressure vessels and its 
pressure relief device. 
 
CONFEA – “Conselho Federal de Engenharia e Agronomia” (Federal Council of Engineering 
and Agronomy). 
 
CONTRACTOR / SELLER – hired Company which is responsible for the supply of materials 
and execution of engineering services.  

 

http://www.confea.org.br/
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CORROSION RATE – loss of thickness per unit of time, verified at a point or set of control 
points. 
 
CRA – Corrosion Resistant Alloys 
 
CREA – “Conselho Regional de Engenharia e Agronomia” (Regional Council of Engineering 
and Agronomy). 

 
DATABOOK – a set of documents and records, provided by the SELLER, on paper, and in 
digital format. It contains records of all services, personnel, materials, and controls that 
occurred during the design, manufacture, assembly, inspection, and testing of equipment and 
piping systems. 
 
DEAD LEG – piping components or regions that normally do not show significant flow. They 
are framed as dead zones: connections with blind flange, bypass systems (“by-passes”) of 
control valves pipes with little use, sighs and drains of equipment and piping, connections for 
instrumentation, and auxiliary services, inlet connections of safety valves, etc. 

 
Definitive Installation Site – Vessel or FPSO (Floating Production Storage and Offloading).  
 
Design Code – a set of standards and rules establishing the requirements for design, 
construction, assembly, quality control during equipment manufacturing and inspection. 
 
Designer – responsible to assure that the unit engineering design complies with the 
requirements of applicable codes and standards, technical specifications, Brazilian 
Regulations, and other contractual documents.  
 
NR-13 Dossier – a set of documents and records regarding the equipment design, 
manufacturing, assembly, inspection, tests and maintenance that shall comply with Labour 
Brazilian Authority.  
 
EQUIPMENT INSPECTOR – Professional with skills and training as specified in Annex B of 
Decree No. 537 of 2015 from INMETRO. 

 
EQUIPMENT RECORD – Set of documents and records issued before the equipment starts 
operation to comply with regulatory norm NR-13, INMETRO Decrees 537, and 582 of 2015 
and other requirements established by BUYER. 

 
Examination – activity conducted by a Qualified Professional or qualified or certified 
technicians, as required by codes or standards, to assess whether certain products, 
processes, or services according to specified criteria. Examination shall be internal and/or 
external, as defined below: 
 

• External examination: A visual inspection performed from outside the system, to 
assess external issues that could impact the system’s ability to maintain pressure 
integrity. External inspections are also intended to evaluate conditions that 
compromise the coating integrity, insulation coverings, supporting structures, and 
attachments (e.g. stanchions, pipe supports, shoes, hangers, and small branch 
connections). 

• Internal examination - examination in the equipment internal surface and internal 
components, visually performed using the appropriate tests to assess their 
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structural integrity. In case of shell and tube heat exchanger, it includes pull out 
the tubes bundle. 

 
 
EXAMINATION POINT, RECORDING POINT, MEASUREMENT POINT, TEST POINT – A 
specific location on a system to obtain a repeatable thickness measurement to establishing an 
accurate corrosion rate along the equipment life cycle. 
 
FINAL INSTALLATION SITE – Final installation on the module that piping and equipment is 
installed, even though this module may still be transported to a different location to be 
integrated to the FPSO on a later stage. It is important to emphasize that in this case (module 
will be transported to a different location) visual external inspection shall be repeated after the 
module is fully integrated. 
 
Final Interconnection of the Module – event that occurs when all module tie-in joints has 
been welded and nondestructively inspected. 
 
Gradual opening of safety valves – differentiated opening pressure calibration condition of 
multiple safety valves provided in the design code for equipment protected by such valves, 
where opening values above the MAWP can be established, considering the flow rates 
required for overpressure relief in different scenarios. 
 
Hydrostatic Testing – Pressure test with incompressible fluid performed for evaluating the 
equipment structural integrity and the rearrangement of possible residual stresses as required 
by the design code. 
 
Initial Safety Inspection – inspection performed on new equipment, assembled at the 
definitive installation site and before it starts operating comprising: 

• External inspection: direct visual examination and thickness measurement. 

• Internal inspection: direct visual examination. 

• Non-destructive examinations and integrity assessment methodologies, when 

applicable. 

 
 
INSPECTION PLAN – A documented set of actions and strategies detailing the scope, extent, 
methods, and timing of specific inspection activities to determine the system condition usually 
based on defined/expected damage. 
 

 
Inspection Reports – formal record for results in inspections carried out on equipment, with 
a conclusive indication about equipment integrity and operational conditions till the next 
scheduled inspection.  
 
 
Internal filling – materials inserted in pressure vessels for specific purposes and having a 
given service life, such as catalysts, filling, molecular sieves, and activated carbon. Trays and 
internal accessories are not considered to be internal filling.  
 
INSPECTION ISOMETRIC – drawing in isometric perspective, normally without scale, 
containing at least the following information: Module, elevation, origin, destination, 
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geographical orientation, flow direction, line identification, accessories and equipment, 
thickness control points, and installation points for coupons and corrosion probes.  

 
 
INSPECTION OBJECTS – All equipment and piping systems that are subject to the 
requirements described in this technical specification. 

 
Line – individual part section (individualized) of a pipe located between two defined points, 
which obeys a single specification of materials, carried products, design pressure and design 
temperature.  
 
LINE LIST – Also known as the piping datasheet. A document listing the lines containing the 
following information: identification (TAG), diameter, origin and destination, fluid and its 
classification, operating and design pressure, operating and design temperature, hydrostatic 
test pressure, coating, pipe thickness, among others following BUYER Standard N-1692. 

 
Machine Package – set of equipment and devices composed by the machine and its auxiliary 
systems. 
 
Manufacturer – company responsible for boilers, pressure vessels or piping construction. 
 
Maximum Allowable Working Pressure (MAWP) – the highest pressure to which an 
equipment can be continuously subjected according to the design code, the resistance of the 
used materials, the equipment dimensions and its operating parameters.  
 
Maximum operating pressure – for framing purposes and definition for pressure vessels 
category, the maximum operating pressure is the highest gauge pressure that the equipment 
operates under normal process conditions, foreseen in design. 
 
MEASUREMENT REGION (MR) – place where the thickness of a pipe is measured in some 
different spots, in which the corrosion rate and remaining life time is determined.  
 
Piping – set of lines, including their accessories, designed by specific codes, intended for 
transportation of fluids between equipment from the same unit of a company that is equipped 
with boilers or pressure vessels.  
 
PIPING ACCESSORIES: components used in piping intended for interconnections between 
lines and between lines and equipment. For this specification, the accessories for calculating 
MRs are curves, Ts, branch connections, flow reducers, diameter reducers, etc. Other 
accessories, such as flanges, valves, nipples, supports, weldolets, among others, are not 
considered for calculating the number of MRs. 
 
PIPING INSPECTION: a set of actions to supervise and monitor the piping physical 
conditions, using techniques, procedures, and methods that aim to guarantee a safe and 
reliable system operation within defined deadlines. 
 
Piping isometric drawing – drawing of piping, in isometric perspective without scale, 
containing the following information: geographic orientation, flow direction, line number, 
points of origin and destination, location of welds, drains, vents and other accessories. 
 
Piping material specification - alphanumeric code that defines the pressure class and the 
base materials of the pipes and piping accessories. 
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Piping and Instrumentation Diagram (P&ID) – document that provides a schematic 
representation of the piping, process control, and instrumentation which shows the functional 
relationships among the system components. The P&ID ties together the system description, 
the system flow diagram, the electric control schematic, and the control logic diagram. It 
accomplishes this by showing all piping, equipment, principal instruments, instrument loops, 
and control interlocks. 
 
Piping system – an assembly of interconnected piping circuits that are subject to the same 
set or sets of design conditions, or that have been grouped together for inspection purposes 
with similar technical and process characteristics.  
 
PIPING SYSTEM INSPECTION CLASS: the degree of importance of piping systems 
concerning the effects on the safety of people, installations, and the environment, caused by 
an eventual leak. 

 
Portable receptacles - pressure vessels that can be moved within a facility or between 
facilities and cannot be classified as transportable. 
 
N-1710- BUYER Systems Codification Standard (Codificação de Documentos Técnicos de 
Engenharia) 
 
Nameplate - plate containing equipment data in accordance with the requirements set forth 
in this regulatory standard, fixed at a conspicuous place. 
 
NPS (“NOMINAL PIPE SIZE”): a dimensionless term that designates the nominal diameter 
of a conduit pipe. 
 
OWN EQUIPMENT INSPECTION SERVICE (SPIE): Certification granted directly by the 
Instituto Nacional de Metrologia, Normalização e Qualidade Industrial (INMETRO) or through 
“Certification Bodies” accredited by it, which will verify the prior fulfillment of the requirements 
established in Decrees No. 537 and 582 of 2015 from INMETRO. 

 
Pressure Indicator (PI/PIT): Device for measuring the pressure in the pressure vessel or in 
the piping system. Also included Pressure Indicator and Transmitter. 
 
Pressure relief device - A device actuated by inlet static pressure and designed to open 
during emergency or abnormal conditions to prevent a rise of internal fluid pressure in excess 
of a specified design value, such as Pressure Safety Valve, Rupture Disk, and Buckling Pin 
Relief Valves, Pin Device, etc.     
 
Pressure Design Code: Recognized pressure vessel standard specified or agreed by the 
Purchaser. Example ASME BPVC Section VIII, EN 13445, etc. 
 
Pressure Indicator (PI/PIT): Device for measuring the pressure values in the pressure 
vessel or in the piping system. Also included Pressure Indicator and Transmitter.  
 
Pressure Relief Device - A device actuated by inlet static pressure and designed to open 
during emergency or abnormal conditions to prevent a rise of internal fluid pressure in excess 
of a specified design value such as Pressure Safety Valve, Rupture Disk, Buckling Pin Relief 
Valves, Pin device, etc.     
 
Pressure Vessels – Chamber designed in accordance with internationally recognized 
pressure vessels standards and codes, intended to safely withstand internal pressures that 
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are different than atmospheric pressure, or subjected to external pressure, thus fulfilling their 
basic function in the process in which they are inserted. For this regulatory standard purposes, 
the following items are included: 

a) Pressure vessels, heat exchangers, evaporators, air-coolers, chillers of HVAC system, 
and the like; 

b) pressure vessels or parts subject to direct flame those are not within the scope of other 
Regulatory Standards (NRs), nor explicitly excluded from NR-13 scope;  

c) jacketed pressure vessels, including reboilers and reactors;  

d) autoclaves and boilers containing thermal fluid;  

e) compressed air pressure vessels supporting reciprocating compressors; 

f) pulsation dampeners in compressors and pumps. 

g) hydraulic accumulators 

 

Qualified Professional - a person who is legally capable to exercise the engineering 
profession in the activities related to the construction design, operation and maintenance 
monitoring, inspection and inspection supervision for boilers, pressure vessels and piping, in 
accordance with the Brazilian professional regulations. CONFEA - Resolution Number 218 of 
June 29, 1973, as well as CONFEA normative decisions Number 029/88 and Number 045/92, 
establish the professional graduated in mechanical engineering as Qualified Professional in 
the following activities: mechanical design, manufacturing, installation, assembly, inspection, 
repair, maintenance activities. The Qualified Professional shall be an engineer designated by 
the manufacture or SELLER. 
 
RELEVANT PLAN (PL): are the positions on the piping where thickness measurements are 
made. 
 
REMAINING LIFE (VR): a period estimated through the corrosion rate and the current 
thickness, starting from the inspection date, that the system or piping would take to reach the 
minimum thickness required to operate reliably. 
 
Safety Records Book- For Contractual purposes, the Safety Record Book shall record all 
inspections occurrences during the pre-commissioning phase of boilers and pressure 
vessels, and shall be registered by Qualified Professional. The Safety Record Book may be 
a set of sequential books.  
The safety record book may be delivered a part as it covers various equipment.  

 
Serious and imminent risk - any condition or work situation that may cause accident or 
work-related disease and severe injury to the worker physical integrity, according to NR-3. 
 
SPIE “Serviço Próprio de Inspeção de Equipamentos” - Equipment Inspection Own 
Service is granted by Brazilian Authorities (INMETRO or IBP) to Brazilian operators 
companies. After BUYER is granted with SPIE certification, inspections interval are longer 
reducing shut down frequency. Buyer is the sole responsible to obtain SPIE Certification. 
 
System folder - set of documents that shall be organized and maintained by the SELLER till 
final system delivery to BUYER.  
 
TECHNICAL RESPONSIBILITY NOTE (ART): Document issued by the competent body 
institution in the Brazilian region (CONFEA/CREA) in which the engineer responsible for 
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inspecting equipment and piping (Qualified Professional) has a registration and determines 
their technical responsibility. 
 
TML - Thickness Monitoring Locations 

 
Transportable Receptacles - receptacle designed and built to be transported pressurized in 
accordance with applicable standards and regulations of transportable receptacles. To be 
considered transportable container, the equipment shall be designed in accordance with the 
requirements addressed by specific rules of transportable equipment, such as ISO 9809, 
DOT-3A, DOT-3AA, etc. 
 
UT - Ultrasonic examination 
 
Volume (V) - means the internal net volume of the pressure vessel or chamber, including the 
nozzles down to the first connection or weld. 
 
VT - Visual examination; 
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4. SCOPE OF CONTRACT 

4.1 As per EXHIBIT I – SCOPE OF SUPPLY, SELLER shall comply with all rules and regulations 
of all Regulatory Bodies Entities and Brazilians Authorities.  

4.2 All information and documents required by Brazilian Authorities, Regulatory Entities, shall be 
issued, prepared, provided and delivered by SELLER to the BUYER. 

4.3 SELLER shall provide all information, support, inspections, documents and reports to 
accomplish to all requirements to comply with NR-13 and support BUYER SPIE Certification. 

4.4 SELLER is responsible to ensure that all suppliers and sub-suppliers will meet the items 
described in this Technical Specification, in NR-13, in INMETRO Decrees No 537 and 582, of 
2015. 
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5. COMPLIANCE WITH NR-13 - PRESSURE VESSELS (NR-13 Item 13.5) 

5.1 OBJECTIVE  

This Technical Description has been prepared having as a basis on Brazilian Labor Secretary  
Ordinance 1846 of July 1st, 2022, which modified Regulatory Standard Number 13 for Boilers, 
Pressure Vessels and Piping, and serves as a guide for the SELLER to comply with its 
requirements.  

Full compliance with NR-13 is mandatory. 

The actions herein referred shall be performed by the SELLER, except where otherwise stated, 
for all pressure vessels being supplied within the scope of this project. 

5.2 GENERAL REQUIREMENTS 

5.2.1 All pressurized containers shall be designed, manufactured, assembled, and inspected 
according to related codes and national or international standards, such as the ASME 
BPVC code. Equipment designed and built using pressure vessel standards are subject to 
the NR-13 requirements. They shall be thoroughly inspected and tested in the 
manufacturer’s shop as required by the design code and any additional contractual 
requirements. 

5.2.2 Pressure vessels shall be fully inspected and tested by the manufacturer in accordance 
with the design and construction code and other contractual requirements. 

5.2.3 For the NR-13 compliance purposes, pressure vessels are chambers designed and built 
in compliance with recognized pressure vessel standard or code, such as: ASME BPVC 
Section VIII, BS PD 5500, AD Merkblätter, EN 13445, Pressure Equipment Directive 97/23 
/ EC, ASME BPVC Section X, ASME RTP-1, API STD 660, API STD 661, etc. 

5.2.4 NR-13 requirements and the provisions of ITEM 5 of this Technical Specification shall be 
applied to the following equipment, as per NR-13 item 13.2.1: 

a) Pressure vessels whose pressure x volume (P×V) product exceeds 8 (eight), where P is 
the maximum operating pressure in kPa, in module, and V their internal volume in m3; 

b) Pressure vessels containing class A fluid (see item 5.3), regardless of its dimensions and 
P×V product; 

c) Portable receptacles with a P×V product that exceeds 8 (eight), where P is the maximum 
operating pressure in kPa and V their internal volume in m³, or containing Class A fluid 
(see item 5.3). 

d) Pressure vessels operating only subject to vacuum condition equal to or greater than 5 
(five) kPa, regardless of the class of fluid contained. 

5.2.5 SELLER is responsible for engineering detailing design and shall check in which NR-13 
Item 13.2.1 or 13.2.2 the pressure vessels are subject to comply.  

SELLER shall issue a list with all pressure vessels and General Equipment of the Unit, 
listing all variables used in the analysis (e.g. PxV product, PxV group, fluid type, fluid class), 
and also clearly defining if the equipment is subject to NR-13 Item 13.2.1 and consequently 
to NR-13 Item 5 requirements (Item 5 of this Technical Specification), or, if the pressure 
vessel is exempt to NR-13 Item 13.2.1, as per NR-13.2.2.  

This complete list shall be fulfilled as per ANNEX V . 
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SELLER Qualified Professional shall check and validate this list, making any adjustments 
deemed necessary. This list shall be commented and approved by BUYER. 

5.2.6 Transportable vessels/containers connected with process plant or platform installations 
are within the scope of NR-13 regulation, according to NR-37, item 37.21.1.1. 

5.2.7 Transportable container shall be designed, constructed, inspected and fixed in accordance 
with the requirements addressed by specific rules of transportable equipment, such as ISO 
9809, DOT-3A, DOT-3AA etc. 

5.2.8 The NR-13 requirements for pressure vessels are not applicable for pipeline or piping 
fittings. To be considered a pipeline, industrial piping or pipe fitting, the equipment shall be 
designed, constructed and inspected according to specific piping or pipeline standards, 
such as ASME B31.1, ASME B31.3, ASME B31.4, ASME B31.8, ASME B16.34, etc.  

5.2.9 The Qualified Professional to accomplish and comply to this Technical Specification shall 
be an Engineer designated by the equipment manufacturer or SELLER. The Qualified 
Professional shall have professional registration in accordance with Brazilian regulations. 

5.2.10  All pressure vessels equipment is subject to ITEM 5 of this Technical Specification, except 
the following, as per NR-13 Item 13.2.2, subject to ITEM 7 of this Technical Specification: 

a) Transportable receptacles not connected with platform installations. 

b) Equipment with maximum operating pressure equal to atmospheric pressure.  

c) Pressure vessels that are integral parts of auxiliary systems packages machines, which 
are intended for cooling, lubrication, or sealing in these machines.  

d) Tanks and receptacles for fluids storage not characterized as pressure vessels (designed 
by codes other than pressure vessels ones);  

e) Pressure vessels with an inside diameter less than 150 mm (one hundred fifty 
millimeters) for Class B, C, and D fluids (see item 5.3);  

f) Corrugated gasket plate heat exchangers. 

g) Pressure vessels operating only subject to vacuum condition less than 5 (five) kPa, 
regardless of the contained fluid class. 

h) Filters and strainers, without legs, saddles or skirt supported by piping. 

i) Pressure vessels made of fiberglass reinforced plastics, containing Class A or B fluids, 
with internal volume greater than 160 liters and maximum internal operating  pressure 
greater than 50 kPa; 

 

5.2.11 The exceptions referred in item 5.2.10 and pressure vessels with P × V less than 8 (eight) 
shall still be subject to the manufacturer's inspection, in accordance with design code or 
applicable standards. 

5.3 CLASSIFICATION OF FLUIDS AND CATEGORY OF PRESSURE VESSELS 

5.3.1 For the NR-13 application purposes, pressure vessels shall be classified by categories 
according to the class of fluid and the potential risk.  

The regulatory requirements described in NR-15 and the definitions established by NFPA 
30 shall be used as reference.  

The contained fluids in pressure vessels shall be classified as described below: 
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Class A 

Flammable fluids (liquid and gas); 

Combustible fluids with a temperature of 200ºC or above (two hundred degrees 
Celsius); 

Toxic fluids with a tolerance limit of 20 (twenty) parts per million (ppm) or lower; 

Hydrogen; 

Acetylene. 

Class B  

Combustible fluids with a temperature lower than 200ºC (two hundred degrees 
Celsius); 

Toxic fluids with a tolerance limit higher than 20 (twenty) parts per million (ppm). 

 

Class C  

Steam, simple asphyxiating gases or compressed air. 

 

Class D 

Other fluids not belonging to the above categories. 

 

Note (Definitions according to NR-20): 

- Flammable fluid: liquid with flash point < 60º C. 

- Flammable gases: ignite with air at 20º C and standard pressure of 101.3 kPa. 

- Combustible fluid: fluids with flash point > 60º C e < 93º C 

5.3.2 In case of fluid mixture, for classification purposes the fluid presenting the highest risk to 
employees and facilities shall be considered, taking their toxicity, flammability, and 
concentration into account. 

5.3.3 Pressure vessels shall be classified in risk potential groups in accordance with the product 
“P×V”, where P is the maximum operating pressure, in module and in MPa and “V” its 
volume in m3, as follows: 

Group 1 - P×V ≥ 100 
Group 2 - P×V < 100 and P×V ≥ 30 
Group 3 - P×V < 30 and P×V ≥ 2.5 
Group 4 - P×V < 2.5 and P×V ≥ 1 
Group 5 - P×V < 1 
 

5.3.4 The pressure vessels shall be classified by category in accordance with Table 1, according 
to risk potential groups and the class of fluid. 
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Table 1 – Pressure Vessel Categories  

Fluid Class 

Risk Potential Group 

1 
 

P×V ≥ 
100 

2 
P×V < 
100 

P×V ≥ 
30 

3 
P×V < 

30 
P×V ≥ 

2.5 

4 
P×V < 

2.5 
P×V ≥ 1 

5 
 

P×V < 1 

Categories 

“A” 
- Flammable fluids 
- Combustible fluid with a 

temperature of 200ºC or above 
- Toxic fluids with a tolerance limit 

below 20ppm  
- Hydrogen 
- Acetylene 

I I II III III 

“B” 
- Combustible fluid with a 

temperature lower than 200ºC  
- Toxic fluids with a tolerance limit 

above 20ppm 

I II III IV IV 

“C” 
- Steam  
- Simple asphyxiating gases 
- Compressed air 

I II III IV V 

“D” 
- other fluids  

II III IV V V 

Notes: 

a) Consider volume in m³ and pressure in MPa; 
b) Consider MPa corresponding to 10.197 kgf/cm2;  
 

5.3.5 The designer responsible for the engineering detailing design shall check and approve the 
classification of fluid. 

5.3.6 The manufacturer shall categorize the pressure vessel based on the classification of fluids 
and equipment maximum operating pressure. 

5.3.7 The fluids and pressure vessels classification shall be checked and approved by 
SELLER´s Qualified Professional. 

5.3.8     Heat exchangers may have their category established in the following ways: 

a) Considering the most critical category between the shell and the tube side (head 
cover/channel), or; 

b) Considering the shell as a pressure vessel and the tube side (head cover/channel) as 
another pressure vessel. 

Regardless of the categorization form, the shell and the tube side shall have pressure relief 
devices and pressure indicators. 
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5.3.9 SELLER shall provide spreadsheets in an electronic file “Microsoft Excel” according to 
ANNEX III for all pressure vessels and General Equipment scope of Contract. 

5.4 IDENTIFICATION 

5.4.1 All pressure vessels shall have an indelible nameplate attached to their bodies in an easy 
access and conspicuous place according to the samples in Annex I. All information shall 
be written in Portuguese (Brazil) language, and with the units indicated in the International 
System (SI). The value of the hydrostatic test pressure indicated on the nameplate shall 
be the same as performed during the manufacturing phase. 

5.4.2 In addition to the nameplate, the pressure vessel category shall be shown at a visible 
location along with its TAG (identification code). Digits and letters shall be as described in 
Annex II. 

5.4.3 The pressure vessel TAG, category and nameplate locations shall be defined in a way it is 
not behind piping, ladders, platforms and other accessories after final location.  

SELLER is responsible to check if the nameplates of pressure vessels supplied inside 
packages or skids are in accordance with this technical specification. If not, SELLER is 
responsible to replace the nameplates. 

5.5  PRESSURE VESSEL INSTALLATION 

5.5.1 The pressure vessel installation shall be designed so that all drains, vents, manholes, and 
level, pressure and temperature indicators, if any, are easily accessible. The accessories 
described in this item, which require the presence of the Operation, Maintenance or 
Inspection worker, shall allow easy and secure access by stairs, platforms and others in 
accordance with applicable regulations.  

5.5.2 The installation design shall ensure that pressure vessels are equipped with the following 
items: 

a) Safety relief valve or another pressure relief device with an opening pressure set to less 
than or equal to the MAWP, installed directly in the pressure vessel or in the system 
including it, considering the requirements of the design code for gradual openings and 
calibration tolerances; 

b) Car seal open/close device, with warning signs, according to ITEM 7.5.2 , to prevent the 
blocking of safety valve or other pressure relief devices, besides all LC/LO valves 
according to P&IDs designs. 

c) Instrument indicating the operating pressure, directly installed in the pressure vessel or 
system containing it. 

5.5.3 All NR-13 categorized equipment shall have pressure relief devices (pressure safety valve 
or rupture disk), whether installed directly on the equipment or on the system that contains 
the equipment. 

Note 1: Devices such as pressure gauges, pressure reducing valves, pressure transmitters and 
pressure switches for alarm and trip are components in the monitoring hierarchy of system 
operating conditions and are not considered pressure relief device. 
Note 2: The pressure relief devices are the devices for instantaneous mechanical relief in the 
internal pressure of pressure vessel which only uses the pressure itself as an energy source for 
actuation before the maximum allowable working pressure is exceeded. 
Note 3: In the case of a control valve, self-operated valve or remote actuation, between the 
pressure relief devices and the equipment or system to be protected, it is considered capable of 
being closed, even if it is "fail-open" type. Therefore, there shall be a safety accessory of the 
valve upstream and downstream. 
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5.5.4 The installation of the pressure vessels shall meet the following requirements: 

a) provide at least 2 (two) wide exits, permanently unblocked and arranged in different 
directions. 

b) provide an easy and safe access to the maintenance, operation and inspection. 

c) provide illumination in accordance with contractual specifications. 

d) has emergency illumination systems in accordance with contractual specifications. 

5.5.5 The pressure indicators and pressure relief devices shall have an indelible stainless steel 
304 nameplate with their identification (TAG Number). The TAG of these pressure 
indicators and relief devices shall be printed, or engraved, in a legible and indelible form. 
If wire used to fix the nameplate in the pressure indicator, the wire shall be at least Stainless 
Steel 316 0.7 mm diameter. 

5.5.6 Pressure vessels operating in the vacuum condition shall have a vacuum relief valve 
installed directly in the pressure vessel or the system composing it. Other means 
preventing collapse by vacuum may be used.  The following are some examples of other 
vacuum collapse prevention devices: vacuum reinforcements, sizing for the total vacuum 
condition, etc when clearly described in design, calculation memory and applicable 
manufacturing drawings. 

5.5.7 The calibration seal installed in pressure relief devices shall be indelible. In case of fail, 
break or violation of calibration seal, a new calibration shall be applied. 

 

5.6 INSPECTIONS AND TESTS 

5.6.1 Hydrostatic Test 

5.6.1.1 Pressure vessels shall be subject to hydrostatic test (or other pressure test approved by 
BUYER) during manufacturing phase and documented by a hydrostatic testing report 
signed by a Qualified Professional.  

5.6.1.2 The test pressure value shall be informed on its nameplate.  

5.6.1.3 In the absence of a documentary and accepted proof that test was performed during 
manufacturing phase, a new hydrostatic test shall be performed at the initial safety 
inspection. 

5.6.1.4 The hydrostatic test report to be valid and accepted shall contain: the signature, legible 
name and the professional counsel recording number of the Qualified Professional.  

5.6.1.5 This Qualified Professional shall be formally assigned and nominated by the pressure 
vessel´s manufacturer or by SELLER. 

5.6.1.6 The instruments and monitoring devices for pressure vessels hydrotest shall be 
calibrated.  The calibration certificate shall be issued in accordance with contractual 
technical requirements. 

5.6.2 Initial Safety Inspection 

5.6.2.1 Pressure vessels subject to these requirements according to NR-13 Item 13.2.1 shall be 
submitted to an initial safety inspection, prior to startup, at the definitive installation site, 
and shall undergo external and internal examinations, with individual reports. 

5.6.2.2 Initial safety inspections for pressure vessels subject to this Technical Specification are 
SELLER responsibility.   

The safety inspection shall be carried out under the responsibility of a Qualified 
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Professional, and the report shall be issued in accordance with item  5.7.6 Initial Safety 
Inspection Report. 

5.6.2.3 SELLER shall perform the Pressure Vessel Initial Internal Safety Inspection on the 
module, before the module lifting and hook-up, as permitted by NR-37. 

5.6.2.3.1 NOTE:  
As per NR-37 Item 37.21.6.2, for equipment located in modules, Initial Safety Inspections 
planned and performed in advance into the module structure before its lifting and hook up 
to FPSO, the lifting/hook up shall take place no longer than one year from that vessel 
Safety inspection, otherwise the initial safety inspection shall be reassessed and reissued 
for close out, after module hook up to FPSO. 
If the advanced Initial Safety Inspection mentioned above is witnessed by a BUYER 
Qualified Professional, the final hook up of the module into the FPSO may be two years 
maximum from that Inspection. 
After module hook up to FPSO, an External Inspection must be performed by BUYER 
Qualified Professional in order to verify any damage has occurred in the equipment during 
lifting to FPSO. Resources and access shall be provided by SELLER. 
After equipment had been totally closed, Initial Safety Inspection Report can be closed 
out. 

5.6.2.4 The initial safety inspection end date is referred to determine the next periodic safety 
inspections dates according to NR-13 interval requirements. 

5.6.2.5 SELLER shall provide a Pressure Vessel Inspection Expiration Date Control in order to 
check earlier next External and Internal Inspections. An Excel file based on ANNEX V 
list shall be updated and provided.  

5.6.2.5.1 This list shall be provided in regular basis, every 2 months during pre-commissioning 
and commissioning phase. 

5.6.2.5.2 The Inspection intervals to be used for next safety inspections shall consider the 
FPSO unit without SPIE Certification (see NR-13 ITEM 13.5.4.5 a.). 

5.6.2.5.3 If, at 4 (four) months before FPSO sail away from Integration Site, the next foreseen 
Safety Inspection shall be performed within the next two years, SELLER shall 
reissue the Pressure Vessel Initial Internal Safety Inspection Report, if the 
equipment is in original inspection condition, maintained closed, no kind of wear, 
internal salt water, impacts, external damage were observed. 

5.6.3 Inspection intervals to be used for next safety inspections shall consider the FPSO Unit 
without SPIE certification, according to NR-13 ITEM 13.5.4.5 a). 

5.6.4 Pressure vessels which visual access to internal or external inspection is not feasible due 
to physical impossibility shall be alternatively subject to nondestructive examination at 
discretion of “Qualified Professional”, based on applicable standards and codes. 

5.6.4.1 The use of non-destructive examinations, in lieu of internal or external examination, shall 
be approved by BUYER. 

5.6.5 Initial Inspection Report shall attach Inspection Photographic Records (Item 5.6.6) and 
Thickness Measurement Record (Item 5.6.10) 

5.6.6 Inspection Photographic records  

Inspection Photographic records shall be included/attached in the Inspection Reports for 
pressure vessels subject to this Technical Specification.  

5.6.7 Deterioration, damage, or any non-conformance related to the equipment integrity, if for 
any reason exists, shall be observed in the Inspection Report and promptly communicated 
to OWNER. Additional inspection and work to correct the findings may be needed and shall 
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be previously agreed with OWNER. 

5.6.8 The criteria for external and internal visual examination shall meet the requirements of the 
ABNT NBR NM 315 and ABNT NBR NM 329 standards. 

5.6.9 Non-Destructive Tests (END) or complementary tests, when applicable, shall be carried 
out in the event of changes or field repairs resulting from the result of the initial safety 
inspection.  

5.6.10 Thickness Measurement 

5.6.10.1 All equipment in carbon steel, and subject to inspection shall be submitted to the 
thickness measurement test by ultrasound according to the items described in this 
technical specification and applicable technical standard.  

For further requirements, see ITEM 7.4.7 of this Technical Specification.  

5.7 DOCUMENTATION 

5.7.1 The following documentation is required by NR-13, and shall be prepared by SELLER as 
detailed in the following items:    

a) Pressure Vessel NR-13 Dossier per equipment; 

b) Safety Records book, as a set of sequential books that will cover all equipment; 

c) Initial safety inspection report, per equipment;  

d) Calibration certificate of safety accessories and instruments. 

e) General Arrangement Drawing for pressure vessels with position of tag, fire & gas detection 
and lighting equipment (NR-37 Anexo F da DIM - Declaração da Instalação Marítima) 

 
All documents listed above in item 5.7.1 shall be delivered and archived in FPSO library 
along pre-commissioning and commissioning phase to BUYER Qualified Professional, for 
all equipment scope of Contract. 
Maximum 1 (one) month before FPSO sail away to final location/Brazil all documentation 
shall be delivered. 
 

 

5.7.2 Pressure Vessel NR-13 Dossier 

 

5.7.2.1 The pressure vessel NR-13 dossier is a set of documents that accomplish and comply 
with all NR-13 requirements, and shall contain at least the information listed below: 

a) Information data sheet: category, risk group and class of fluid; Identification data such as 
TAG, service, manufacturer and year of manufacture; design and operating pressures 
and temperatures (minimum and maximum); test pressure (manufacturing and corroded 
and hot); MAWP, design code with year of edition and material specification; respective 
PSV or other safety device; associated pressure indicator.  
The Annex III is a reference of this Information Data Sheet 

b) Printed Calculation sheet for determining the MAWP and minimum thicknesses 
(contemplating all pressure vessel components); 

c) List of applied procedures during manufacturing:  It shall be presented all procedures 
used during manufacturing and/or assembly, such as welding procedures specification 
(WPS), welding procedure qualification records (PQR), nondestructive testing (NDT) 
procedures, procedures for applicable heat treatments, if any, and procedures for 
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hydrostatic testing, and others.  All these documents shall be recorded on the 
equipment data book;  

d) Printed Drawing Documents: General Arrangement Drawing; assembly; body details 
(shell and covers); welding details; connections; appurtenances, supports of internal 
parts and pressure vessel supports; piping and instrumentation diagram(P&ID). 

e) Pressure safety valves and other pressure relief devices data sheet, indicating the valve 
set point (opening pressure calibration) and the calibration records issued by the 
manufacturer, as well as the pressure relief device certification. All relief and safety 
valves installed to protect equipment designed according to ASME BPVC Section VIII 
divisions 1 or 2, or other pressure vessel codes, shall have relief capacity certificates; 

f) Pressure indicating instrument data sheet (pressure measurement units in the SI (kPa) 
with correspondence in metric system (kgf/cm²). 

g) Calibration certificate for pressure relief devices and pressure indicators. 

h) Hydrostatic testing report performed at the shop. 

i) All reports originated from fabrication/construction, such as NDE, painting and internal 
lining, heat treatment, and others. 

j) Classification and categorization assessment worksheets of the pressure vessel to the 
NR-13. 

 

NOTE 1: The equipment data sheet (“folha de dados”- FD) may replace the information data 
sheet indicated in item "a" provided that all the information contained in this item is indicated 
in the data sheet (FD). 
NOTE 2: With BUYER prior approval, the presentation of the calculation memory indicated in 
item "b" of this item may comprise a summary that indicates the values of MAWP and 
hydrostatic test pressure of each component and its minimum thicknesses. However, the 
complete mechanical calculation shall be presented in the manufacturer's "data-book". 
NOTE 3: With prior BUYER approval, the presentation of the procedures used in the 
manufacture indicated in item "c" of this item, may be through a list that indicates the 
numbering (codification / identification) of these procedures and the location in which they are 
filed. However, the full content of these procedures shall be presented in the manufacturer's 
"data-book". 
NOTE 4: All rupture disk shall be identified. The data sheets and fabrication certificates shall 
be traceable. 
  

5.7.3 In addition to the pressure vessel NR-13 Dossiers, the manufacturer shall issue the 
equipment data-book, according to applicable construction code and other technical 
requirements, as per EXHIBIT III - DIRECTIVES FOR ENGINEERING SERVICES and I-
ET-3010.1Y-1200-91A-P4X-001 REQUIREMENTS FOR O&M MANUALS AND 
DATABOOKS.  

 

5.7.4 Safety Records Book 

5.7.4.1 Immediately after the end of each equipment Initial Safety Inspection, its operational 
condition shall be noted, in the Safety Record Book, stating the equipment was inspected 
and is able to start operation safely till next inspection. 

5.7.4.2 The safety records book shall be composed by a book of numbered pages in which it 
shall be registered: 

a) The date and occurrence of initial safety inspections, for each equipment; 
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b) Physical and operational condition of the pressure vessel; 

c) Date of register , legible name, signature and professional council of the Qualified 
Professional. 

The Safety Record Book shall be organized per FPSO module/compartment and TAG 
Number sequence. 

5.7.5 The issuance of the safety record book and the annotation of the initial safety inspections 
and the physical and pressure vessels operating conditions is the SELLER Qualified 
Professional responsibility. 

 

5.7.6 Initial Safety Inspection Report 

5.7.6.1 Pressure vessel Inspection reports shall be per pressure vessel.  

Several pressure vessels in same inspection report are not valid and not accepted. 

Initial safety inspection report shall be issued in Portuguese language in accordance with 
the contractual requirements. 

The safety inspection report shall contain, at least: 

a) Pressure vessel identification; 
b) Category of pressure vessel; 
c) Pressure vessel's service fluids Indicate fluid class as defined in NR-13; 
d) Type of pressure vessel; 
e) Inspection start and end dates; 
f) Types of inspection carried out; 
g) Description of the performed inspections and tests; 
h) Photographic record with emphasis of the anomalies detected in the pressure vessel 
internal and external examination;  
i) Results of inspection and interventions carried out; 
j) Conclusive report about the pressure vessel integrity until the next inspection; 
k)  Recommendations and necessary actions;  
l) Foreseen date for the next periodic inspection; 
m) Legible name, signature and the professional council of the Qualified Professional 
and legible name and signature of the Inspector(s) who has (have) attended the 
inspection; 
n) Thickness Measurement Records 

5.7.6.2 All pages of the report must contain the initials or signature of the Qualified Professional.  

5.7.6.3 The conclusion must clearly inform the equipment physical and operational conditions. It 
shall be informed if the equipment is able to safely operate until the next inspection date. 

5.7.6.4 Inspection recommendations shall not be included in the inspection report without 
BUYER approval. Anomalies, discontinuities and pending shall be solved before the end 
of the inspection. 

5.7.6.5 The hydrostatic test report performed at the shop shall be attached, or referenced, in the 
initial safety inspection report. 

5.7.6.6 The inspection report shall have an interrelationship with its attachments, maintaining 
traceability between all documents that are part of the report, that is, if the report has an 
attachment, it shall reference it, and vice versa. Initial safety inspection reports shall also 
contain the following information: 

 
- List of annexes, with a number (or letter) and title of attached documents; 
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- Numbered pages of the type (x of y), both for the report and for its annexes; 
 

5.7.6.7 Reports with laconic information such as "new equipment, in perfect condition," will not 
be accepted instead of the correct description of the physical condition of the equipment. 
This shall indicate if there is any deterioration (corrosion, deformation, fracture, etc.), its 
intensity (mild, medium, severe), and the extent of the affected area (localized, 
dispersed, generalized). If there is a relevant deterioration, it shall be quantified and 
compared to the project condition. 

 

5.7.7  Operation manual 

 

5.7.7.1 All category I or II pressure vessels shall have their own operations manual or operating 
instructions contained in the unit operation manual, in Portuguese language, with the 
following minimum content: 

a) Startup and shutdown procedures. 

b) Routine operational parameters and procedures. 

c) Procedures for emergency situation. 

d) General safety, health, and environment preservation procedures. 

See I-ET-3010.1Y-1200-91A-P4X-001 -  REQUIREMENTS FOR O&M MANUALS AND 
DATABOOKS  

 

5.7.8 All documentation referenced in item 5.7 shall be organized and supplied by SELLER. 

 

5.8 NR-37 Compliance 

5.8.1 Lifting and module interconnection shall be accompanied by a BUYER Qualified 
Professional.  

After these operations, SELLER´s Qualified Professional, accompanied by BUYER  
Qualified Professional, shall perform an external inspection in all pressure vessel in the 
module.  

5.8.2 After interconnection of the modules, a leak test shall be done, according to criteria 
established in the contractual technical standards. 

5.8.2.1 A leak test certificate shall be issued for each equipment and piping system/package. 

5.8.3 A report shall be issued by SELLER´s Qualified Professional stating the final date 
interconnection for each module. 

 

6. COMPLIANCE WITH NR-13 – PIPING (NR-13 Item 13.6) 

 

6.1. SCOPE 

 

6.1.1. The actions indicated herein shall be performed by the SELLER, unless otherwise 

specified, for all industrial pipelines manufactured and / or supplied (including suppliers) 
included in scope of this Contract. 
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6.1.2. This Technical Specification applies to all piping containing A or B class fluids as per ITEM 
5.3.1 of This Technical Specification. (NR-13 ITEM 13.5.1.2). 

 
Note: NR-13 does not include additional design requirements and assumes that the piping 
systems are designed and constructed in accordance with internationally recognized standards 
and codes.  

 

6.2. REQUIREMENTS 

 

6.2.1. The scope of NR-13 excludes instrumentation system pipes with a nominal diameter ≤ 12.7 
mm (twelve point seven millimeters). 

6.2.2. For the purposes of this technical description, piping is considered to be every line within 
the FPSO Unit, regardless of the design code (e.g. ASME B31.1, ASME B31.3, ASME 
B31.4, ASME B31.8, etc.). 

6.2.3. The Qualified Professional shall be an engineer designated by the pipe system constructor 
or SELLER. The Qualified Professional shall have professional registration in accordance 
with Brazilian regulations. 

6.2.4. For the classification of fluids SELLER shall refer to item 5.3.1 of this Technical 
Specification. 

6.2.5. In order to comply with NR-13 requirements, the piping lines shall be listed according to 
fluid classification in 3 (three) piping lists provided by BUYER during Basic Design, for Hull, 
Safety and Process systems that shall be applied as standard and updated by SELLER 
during detailing design. These lists shall also be updated and incorporating all vendors 
packages piping list, as per N-1710 and I-ET-3010.1Y-1200-200-P4X-001/002. 

Basic Design Line System Lists 

Process Line Systems List- I-LI-3010.1Y-1200-940-P4X-001 

Safety Line Systems List- I-LI-3010.1Y-5400-947-P4X-001 

Hull Line List- I-LI-3010.1Y-1350-960-P4X-001 

Note: 

1- For piping system list reference, SELLER shall update and fulfill ANNEX IV Piping 
System List model. 

2- Piping systems shall be defined and organized according to SOPs and SSOPs 
classification as per EXHIBIT VIII DIRECTIVES FOR COMMISSIONING. 

 

6.3. Piping Design  

 

6.3.1. Provision shall be made for pressure relief device in the design of piping or piping systems 
whenever required by applicable design code or identified by the hazard and operability 
study. This assessment shall be performed or validated by the SELLER in the detailed 
design phase. 

6.3.2. The process, instrumentation design and HAZOP studies shall assess the necessity for 
pressure indicators ("PI" or "PIT") through the hazard and operability study or due to 
operational needs. 

6.3.3. Calibration certificate for pressure relief devices and pressure indicators shall be issued in 
accordance with contractual requirements. 
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6.3.4. The pressure indicators and pressure relief devices shall have an indelible nameplate with 
their identification (TAG). 

6.3.5. All piping lines list issued and updated by SELLER shall contain columns, per ANNEX IV, 
indicating: 

- SSOP- Operational System, as per EXHIBIT VIII DIRECTIVES FOR 
COMMISSIONING. 

- the classification of the fluid according to ITEM 5.3.1 of This Technical Specification 
(NR-13 ITEM 13.5.2.1). 

- Isometric Drawing Number. 
- Piping line location (Module / Main Deck / Engine Room / Forecastle) 
- PI (pressure indicator) or PIT (pressure indicator and transmitter) TAG number. 
- the pressure relief safety device TAG numbers. 
 
All fields in ANNEX IV shall be fulfilled. 
 

6.3.6. I-ET-3010.1Y-1200-200-P4X-001/002 shall be complied during design, updated, 
incorporating all lines systems detailed by SELLER and Vendors during Detailing Design. 

6.3.7. SELLER shall inform the maximum Operation and Design pressures and temperatures. 

6.3.8. The lines shall be physically identified with TAG number according to contractual 
requirements and ABNT NBR ISO 3864-1 and ISO 3864-2.  

The identification for each line shall be located in a visible place in the pipe and with easy 
access. 

6.3.9. The lines shall be identified, painted and marked according to DR-ENGP-I-1.15-R4. 

 

6.4. INSPECTIONS REQUIREMENTS 

 

6.4.1. The initial safety inspection of the piping systems shall be performed in accordance with 
inspection procedures issued by SELLER and in accordance with contractual 
requirements. 

 

6.4.2. INITIAL SAFETY INSPECTION REPORT 

 

6.4.2.1 The Initial Safety Inspection Report shall be issued and signed by SELLER Qualified 
Professional 

6.4.2.2 The inspection report shall have an interrelationship with its attachments, maintaining 
traceability between all documents that are part of the report, that is, if the report has an 
attachment, it shall reference it, and vice versa. 

6.4.2.3 The Initial Safety Inspection Report shall be issued per Piping System (SSOP). 

6.4.2.4 The initial safety inspection report shall be issued in Portuguese language 

6.4.2.5 After initial safety inspection of each piping system, an inspection report shall be issued 
with numbered pages, containing at least: 

a) Piping system identification;  

b) Service fluid piping and their temperature and operating pressure. 

c) Inspection start and end dates; 
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d) Types of inspections carried out and description of the performed inspections and 
tests; 

e) Photographic recording of anomalies detected during inspection. 

f) Results of inspection (thickness measurement) and conclusive note about the 
integrity of the piping system until the next inspection;  

g) Foreseen date for the next inspection - See Item 6.4.4. 

h) Legible name, signature and the professional council of the Qualified Professional 
and legible name and signature of the Inspector who has attended the inspection. 

 

6.4.2.6 All pages of the report must be signed by SELLER Qualified Professional.  

6.4.2.7 The conclusion of the Inspection Report must clearly inform the physical and operational 
conditions of the piping system, and shall state that the piping system is able to operate 
safely until the date of the next safety inspection;  

6.4.2.8 No inspection recommendation or deviation shall be registered in the inspection report 
without previous BUYER approval. Anomalies, discontinuities, recommendations and 
necessary actions, if exist, shall be accomplished before inspection close out and report 
issue;   

6.4.2.9 Each piping system safety inspection close out shall occur after all manufacturing, 
assembly, cleaning, after module hook up in FPSO and Integration Commissioning 
activities have been carried out in the piping system, including all applicable 
nondestructive and leak tests. 

6.4.3. The initial safety inspection report shall confirm and register: 

a) Report the initial inspection of all lines and piping that make up the piping system; 

b) All piping components and the welds were evaluated (positive material identification) and 
meet the applicable specifications; 

c) There is none deterioration or damage in the piping or its components; 

d) Manufacturing inspection and tests were carried out and approved according to applicable 
standard and technical specifications; 

e) Flanged joints were properly assembled, tighten, the lines were thoroughly cleaned, safety 
valves and accessories were re-assembled after hydrostatic test, expansion joints and 
spring hangers were unlocked and all instruments were installed;  

f) Pressure relief devices and pressure indicator instruments are calibrated and in good 
operating condition; 

g) The piping system is able to operate safely during the time set by the report itself. 

h) The lines were identified according to item 6.3.8 and 6.3.9.. 

 

6.4.4. The initial safety inspection as per NR-13 ITEM 13.6.2.1 shall be performed before 
operation start-up.  

The Initial Safety Inspection End date shall be used as a reference for determining the 
date of the next safety inspection. 

SELLER shall provide a Piping Systems Inspection Expiration Date Control in order to 
check earlier next inspections. An Excel file based on ANNEX IV list shall be updated and 
provided.  
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This list shall be provided in regular basis, every 2 months during pre-commissioning and 
commissioning phase. 

The Inspection intervals to be used for next safety inspections shall consider the FPSO 
unit without SPIE Certification (see NR-13 ITEM 13.5.4.5 a.). 

 

6.4.5. Thickness Measurement 

All piping systems in carbon steel, and subject to this Technical Specification shall be 
submitted to thickness measurement test by ultrasound according to applicable technical 
standard and ITEM 7.4.7 of this Technical Specification.  

 

6.4.6. A piping system folder shall be prepared for each piping system and shall contain, at least, 
the following documents: 

a) Initial safety inspection report; 

b) Printed updated piping list that make up the piping system, according to ANNEX IV 

c) Data sheets and calibration certificates for all pressure relief devices and for all 
pressure indicators installed; 

d) Hydrostatic testing report of lines or systems.  

e) Leak testing report of lines or systems, when applicable. 

 

6.5. NR-37 Compliance 

6.5.1. Lifting and module interconnection shall be accompanied by a BUYER Qualified 
Professional.  

After these operations, SELLER´s Qualified Professional, accompanied by BUYER  Qualified 
Professional, shall perform an external inspection in all pressure vessel in the module.  

6.5.2. After interconnection of the modules, a leak test shall be done, according to criteria 
established in the contractual technical standards. 

6.5.2.1 A leak test certificate shall be issued for each equipment and piping system/package. 

6.5.3. A report shall be issued by SELLER´s Qualified Professional stating the final date 
interconnection for each module. 

 

7 FOR EQUIPMENT AND PIPING EXEMPT FROM NR-13 ITEM 13.2.1 

7.1 INTRODUCTION 

NR-13 ANNEX II addresses minimum requirements for Own Equipment Inspection Service 
Certification (“Serviço Próprio de Inspeção de Equipamentos ”), that covers as a whole: 

➢ NR-13 ITEM 13.2.1 (NOT EXEMPT ITEMS) 

o COMPLIANCE WITH NR-13 - PRESSURE VESSELS - NR-13 ITEM 13.5 

o COMPLIANCE WITH NR-13 – PIPING – NR-13 ITEM 13.6 – Class A or B fluids 

➢ NR-13 ITEM  13.2.2 (EXEMPT ITEMS) 

o Requirements for EQUIPMENT AND PIPING EXEM PT FROM NR-13 ITEM 
13.2.1, with specific aspects to be observed according to NR-13 ITEM 13.2.2 as 
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shown in ANNEX VI and described below. 

Buyer is the sole responsible to obtain SPIE Certification granted by Brazilian Authorities. 

7.2 EQUIPMENT AND PIPING EXEMPT FROM NR-13 ITEM 13.2.1 

7.2.1 SELLER shall comply to this Technical Specification for the following equipment and 
piping, exempt from NR-13 ITEM 13.2.1 requirements, to be inspected by a responsible 
inspector, based on manufacturers recommendations and related International and 
BRAZILIAN standards and codes: 

- Pressure vessels with an internal diameter of less than 150 mm (one hundred and fifty 
millimeters) containing classes B, C, and D fluids, as specified in item 13.5.1.2, paragraph 
“a” of NR-13; 

- Pressure vessels other those included in NR13 (pressure vessels with product operating 
pressure and volume less than 8 – P x V < 8); 

- Non-structural Tanks (metallics and non metallic) 

- Equipment belonging to auxiliary machine package systems; 

- Equipment subject only to a vacuum condition of less than 5 (five) kPa, regardless of the 
contained fluid class  

- Corrugated and gasketed plate heat exchangers; 

- Pig launchers and receivers; 

- Flares 

- Safety and relief valves (PSVs); 

- Piping systems other those specified in Item 6.1.2 of this Technical Specification, except 
the following systems: 

 Sewage Waste          

 Gray Water 

 Sanitary Bilge  

 Distilled Water 

 Potable Water 

 Chilled Water 

Notes 

1- The exception list above is not part of BUYER inspection plan and shall not be part of 
SPIE Certification. 

2- EXHIBIT VIII Directives for Commissioning remains applicable to the above exception 
piping systems and FVI and FVM are still applicable as pre-commissioning checking 
activities. 

3- Piping systems shall be defined and organized according to SOPs and SSOPs 
classification as per EXHIBIT VIII DIRECTIVES FOR COMMISSIONING. 

Any pressure retaining equipment that is part of valves manifolds, e.g accumulators, or part 
of dynamic equipment package refered above shall be considered as within the scope of this 
technical specification. 

Equipment belonging to vendors skid packages shall also be evaluated if they are within the 
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NR-13 Regulation scope. 

For easier understanding about Equipment and Piping Exempt from NR-13 Item 13.2.1, 
Equipment Classification and SPIE Equipment Certification, see ANNEX VI. 

 

7.2.2 Specifically for EQUIPMENT AND PIPING EXEMPT FROM NR-13 ITEM 13.2.1, in 
addition to the SELLER's inspection, the BUYER will perform complementary inspection 
to meet specific SPIE requirements through a specialized inspection team. 

 

7.3 REQUIREMENTS FOR EQUIPMENT AND PIPING EXEMPT FROM NR-13 ITEM 13.2.1 

7.3.1 It is SELLER’s scope to comply with the following items, for the EQUIPMENT AND PIPING 
EXEMPT from NR-13 ITEM 13.2.1 (NR-13 Item 13.2.2) to be inspected:  

- Deliver the documentation required below:  

- All design and fabrication equipment documents shall be easy access available in 
engineering data-book, vendor data-book or construction data-book, and assembly 
data-book, according to I-ET-3010.1Y.1200-91A–P4X-001 REQUIREMENTS FOR 
OPERATION AND MAINTENANCE MANUALS AND DATABOOKS; 

The minimum documents that shall be available is the following: 

a) Mechanical Data Sheet. 

b) Mechanical/Construction drawning. 

c) Hydrotest certificate, when applicable. 

 

- Inspection Reports. (See Item 7.4 GENERAL REQUIREMENTS FOR  
INSPECTION REPORT) 

- Identify in place all piping and equipment according to contractual requirements.  

▪ NAMEPLATE of equipment referred in ITEM 7.2 of this Technical Specification 
shall meet the requirements of the design code. 

- Provide document spreadsheet in a “Microsoft Excel” electronic file according to Annex 
IV- Systems Piping List and Annex V for all General Equipment List; 

7.4 INSPECTION REPORT 

7.4.1 The pre-commissioning inspection of EQUIPMENT AND PIPING EXEMPT FROM NR-13 
ITEM 13.2.1 applies to all pressure-retaining equipment, tanks and piping in the UNIT.  

The main activities related to the Pre-Commissioning Inspections are: 

a) Verify the general equipment conditions regarding its fabrication, transportation, 

handling, installation, erection, testing, tightness, commissioning, and preservation. 

This inspection shall be performed before equipment/system initial start-up, at its final 

installation site or modules fabrication site, before lifting, according to NR-37), and shall 

comprise internal and external thorough visual examination; 



 

TECHNICAL SPECIFICATION 
Nº 

I-ET-3010.2Q-1200-91K-P4X-001  
REV. 

B 

AGP 
SHEET 

29 of 51 

TITLE: 

GUIDELINES FOR INTEGRITY AND LABOR 
AUTHORITY STANDARD RULES COMPLIANCE 

UN-BC 

INTERNAL 

 
 
 
 
  

  

INTERNA 

b) Measure the initial thickness for the different components and parts, so that the 

corrosion rates may be later properly referred and calculated along UNIT lifetime 

according to BUYER Inspection Plan. 

7.4.2 The inspection of the equipment and piping referred in item 7.2 shall be carried out by 
SELLER responsible inspector.  

SELLER is responsible for making all items subject to inspection, examinations, tests, and 
verification of accessible equipment and piping systems. The inspection extension shall be 
defined and conditioned to BUYER agreement. 

BUYER will perform complementary inspection to meet specific SPIE requirements. 

7.4.3 Equipment and Piping Checking Report 

For EQUIPMENT AND PIPING EXEMPT FROM NR-13 ITEM 13.2.1, SELLER shall present 
to BUYER, as per pre-commissioning inspection activities and purposes, the FVI and FVM 
for each tagged item stating the equipment or piping system had been inspected and 
accepted to operate safely. These checkings and records shall be performed at  
INSTALLATION SITE or modules fabrication site.  

7.4.4 SELLER shall issue FVIs and FVMs, with Photographic records and reports (ITEM 7.4.5) 
and Thickness Measurement Report (ITEM 7.4.7.5) in order to BUYER proceed and obtain 
SPIE Certification. 

7.4.5 Photographic records and reports 

Inspection Photographic records shall be included/attached in the FVIs /FVMs for pressure 
vessels and tanks inspection. 

The photographic report shall register the TAG equipment or piping system number subject 
to report in order to permit easy traceability between all documents and the FVI/FVM in 
which it shall be attached. 

7.4.6 The criteria for external and internal visual examination shall meet the requirements of the 
ABNT NBR NM 315 and ABNT NBR NM 329 standards. 

7.4.7 Thickness Measurement 

All equipment and piping systems in carbon steel, and subject to this Technical Specification 
shall be submitted to thickness measurement test by ultrasound according to the items 
described in this technical specification and applicable technical standard.  

7.4.7.1 Thickness Measurement Procedure 

SELLER shall issue a thickness measurement procedure according to applicable 
international technical standards. This procedure shall be submitted to BUYER for approval.  

7.4.7.2 Total Amount of thickness measurement points 

The total amount of points to be measured should be sufficient to have control over the 
deterioration of all UNIT during its lifetime.  

Recent BUYER UNITs had about five thousand (5.000) thickness measurement points that 
shall be considered and applied as a reference to attend to all Items of this Technical 
Specification.  

7.4.7.3 Thickness Measurement Points Distribution Plan 

SELLER shall present a TML - Thickness Measurement Points Distribution Plan to be 
commented and approved by BUYER during Detailing Design and prior to pre-
commissioning final installation.  
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The quantity and location of the thickness measurement points shall be defined according 
to applicable technical standards to attend the referred purpose in Item 7.4.1 b.  

For Thickness Measurement Points Distribution Plan purpose, International Standards shall 
also be considered, as the following: 

- ASME B31.3 - Process Piping 
- API 570 - Piping Inspection Code: In-service Inspection, Rating, Repair, and Alteration 

of Piping Systems 
- API RP 574 - Inspection Practices for Piping System Components 
- API 579 - Fitness for Service 

Equipment and Piping Systems where expected higher corrosion rates shall have higher 
density location for Thickness Measurement Points Distribution Plan.  

BUYER Qualified Professional shall participate, comment, and approve the Thickness 
Measurement Points Distribution Plan during Detailing Design. 

SELLER shall also consider TABLE 2 Thickness Measurement Point Distribution Plan 
reference.  
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Table 2 

Thickness Measurement Point Distribution Plan reference. 

ITEM Equipment Location 

1 
Vertical  

Pressure Vessel 
ø ≤ 1m 

Bottom head bottom drain  

2 Top head center of head 

3 Shell 
Each shell plate, along the stair, 300 mm Upper 
Circumferential weld  

4 Horizontal 
Pressure Vessel 

ø ≤ 1m 

Shell 
Each shell plate in one point on each shell 
generatrix (lower and upper) 

5 Heads center of head  

6 
Vertical Pressure 

Vessel 
ø > 1m 

Bottom head Bottom, at a distance of 50 mm of the drain 

7 Top head center of head  

8 Shell 
Each shell plate, along the stair, 300 mm Upper 
Circumferential weld  

9 Hozizontal 
Pressure Vessel 

ø > 1m 

Shell 
Each shell plate in one point on each shell 
generatrix (lower and upper) 

10 Heads center of head  

11 Tanks -- Tank bottom and side plate close to bottom 

12 

Gases or vapors 
Piping 

elbow outside radius 

13 
upstream and 
downstream of 
valves 

Horizontal sections: position 12 hours, 100 mm 
at upstream of valves 
Vertical sections: 100 mm at upstream of valves 

14 
Tees and branch 
conections  

outside 

15 
Piping Reducer 
Eccentric  

inclined section 

16 
Piping Reducer  
concentric  

12 o’ clock , conic section 

17 Dead point Close to dead point 

18 Boot Shell boot vertical point 

19 Injection points 
 6 o’ clock position (300 mm) oppositive of the 
injection nozzle 

20 Straight Section 
Horizontal sections: position 12 hours, 1 point 
each 50 meters 
Vertical sections: 1 point each 50 meters 

21  
 
 
 

Elbow outside 

24 
upstream and 
downstream of 
valves 

Horizontal sections: position 6 o’ clocks, 100 
mm at upstream of valves 
Vertical sections: 100 mm of valves 

https://www.enggcyclopedia.com/2019/04/piping-reducer/
https://www.enggcyclopedia.com/2019/04/piping-reducer/
https://www.enggcyclopedia.com/2019/04/piping-reducer/
https://www.enggcyclopedia.com/2019/04/piping-reducer/
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25 
 
 
 
Liquid Piping 

Tees and branch 
conections  

outside 

26 
Piping Reducer 
Eccentric  

inclined section 

27 
Piping Reducer  
concentric  

6 o’ clock , conic section 

28 Dead point Close to dead point 

29 Boot Shell boot vertical point 

30 Injection points 
6 o’ clock position (300 mm) oppositive of the 
injection nozzle 

31 Straight Section 
Horizontal sections: position 6 o’ clock, 1 point 
each 50 meters 
Vertical sections: 1 point each 50 meters 

 

7.4.7.4 Identification and Protection 

The measurement points on non-isolated lines shall be identified with tag number and 
protected with anticorrosive adhesive tape. 

For insulated lines, a window port shall be provided in order to permit access to the thickness 
measurement point. 

7.4.7.5 Thickness Measurement Report 

Thickness measurement (ME) reports shall be prepared and issued, including sketches in 
an editable digital file, with the location of the control points in the pipes and equipment.  

In the case of equipment, also indicate in this sketch the location of the welds and 
connections.  

The sketch shall reliably represent the equipment, that is, it shall clearly show all details and 
components (nozzles, boots, hull, changes in geometry, etc.).  

The sketch shall use, as a reference, the overall drawing of the equipment issued by the 
manufacturer.  

SELLER shall consider isometric drawing model presented below, in FIGURE 1 for piping 
thickness measurement points distribution plan. 

The thickness report shall register the TAG equipment or piping system number subject to 
report in order to permit easy traceability between all documents and the FVI/FVM in which 
it shall be attached. 

 

  

https://www.enggcyclopedia.com/2019/04/piping-reducer/
https://www.enggcyclopedia.com/2019/04/piping-reducer/
https://www.enggcyclopedia.com/2019/04/piping-reducer/
https://www.enggcyclopedia.com/2019/04/piping-reducer/
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FIGURE 1 

ISOMETRIC MODEL 

 

 

7.4.8 Upon BUYER or SELLER request, specific meetings may be scheduled, from the 
beginning of engineering design phase and also construction and assembly activities, to 
address the accomplishment of the items established in this technical specification.  

SELLER Qualified Professional and inspector team responsible for pre-commissioning 
inspections of equipment and piping systems shall attend this meeting. 

7.5 COMPLEMENTARY REQUIREMENTS FOR ITEM 5, 6 AND 7 OF THIS TECHNICAL 
SPECIFICATION 
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7.5.1 PRESSURE RELIEF DEVICES 

 

7.5.1.1 Safety Valves, Relief Valves, Safety Relief Valves, Rupture Discs, Buckle-Pin Valves, 
HIPPS systems, and any variations, therefore, shall be considered as pressure relief 
devices, as they are applied all over the Unit to protect the equipment and systems 
integrity which they are connected. 

7.5.1.2 This requirement is applicable for all PRESSURE RELIEF DEVICES provided in scope 
of this Contract applied for pressure vessel and pipings systems covered in ITEM 5, 6 
and 7 of this Technical Specification, 

7.5.1.3 An Inspection Plan for Pressure Relief Devices shall be issued by SELLER, and it shall 
contain at least the following: 

 
- The detailed procedure for the inspection of the devices; 

- Acceptance criteria for the inspection, regarding the applicable codes and standards; 

- The detailed procedure for calibration of the devices (where applicable); 

- Acceptance criteria for the calibration, regarding the applicable codes and standards; 

- Methods for applying seals to the device (that will guarantee that the device won’t be 

tampered with after installation); 

7.5.1.4 The following instruments lists provided in Basic Design shall be updated during Detailing 
Design with all PSVs provided in scope of this Contract, including Vendors and sub-
vendors. 

I-LI-3010.1Y-1351-800-P4X-001  INSTRUMENT LIST – HULL 
I-LI-3010.1Y-1200-800-P4X-001  INSTRUMENT LIST – TOPSIDES 
 

7.5.1.5 SELLER shall issue and keep up to date a list of all pressure relief devices of the Unit 
(including vendors packages) according to Annex V. All fields shall be fulfilled. 

 

7.5.1.6 All PRESSURE RELIEF DEVICES Calibration Certificates issued during final installation 
commissioning phase shall be issued and available in FIC - Ferramenta de Integração & 
Comissionamento (Integration and Commissioning Tool). 

 

7.5.2 CAR SEALS and WARNING PLATES 

 

SELLER shall provide valves car seals and warning plates as per quantities and specifications 
described below. 

 

7.5.2.1 Warning plate, in Portuguese language, will be attached to the valves car seal open/close 
device and in valves handling flywheels according to the models shown in the following 
figures (units in mm): 

7.5.2.2 Warning Plates specification and quantities: 

The warning plates shall be made of stainless steel (AISI 304) and have the information 
indelibly engraved. 
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-  Locked Opened Warning Plates – Quantity - 5.000 units 
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Locked Closed Warning Plates – Quantity - 1.500 units 

 
 

7.5.2.3 The valves car seals devices shall be indelible and resistant to the environment in which 
it will be installed.  

7.5.2.4 Car Seals device specification and quantities: 

Seller shall provide 7.000 valve locking devices units for Locked Opened valves, as per 
the following specification: 

▪ locking device which can only be opened by using a commom special tool for 

all LO valves, green color. Polypropylene moulding and stainless steel body, 

insulated PVCI-coated steel cable, 4mm cable, 1500mm cable length 

Seller shall provide 2.500 valve locking devices units for Locked Closed valves, as per 
the following specification: 

▪ - locking device which can only be opened by using a commom special tool for 

all LC valves, red color. Polypropylene moulding and stainless steel body, 

insulated PVCI-coated steel cable, 4mm cable, 1500mm cable length 

As a reference, see Pro-lock cable https://www.lockout-tagout-shop.com/en/ 

7.5.2.5 The SELLER shall deliver these warning plates and locking devices to BUYER operating 
team to start installation at least three months before Sail Away. 

7.5.2.6 Another model of warning plate may be used if approved by BUYER. 

 

7.5.3 NR-37 Compliance 

7.5.3.1 Lifting and module interconnection shall be accompanied by a BUYER’s Qualified 
Professional.  

7.5.3.2 After these operations, SELLER´s Qualified Professional, accompanied by BUYER 
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Qualified Professional, shall perform an External Inspection in all equipment and piping 
subject to ITEM 7.2.1 installed into modules that had been lifted to hook-up to FPSO.  

7.5.3.3 After interconnection of the modules, a leak test shall be done, according to the criteria 
established in the contractual technical standards. 

7.5.3.3.1 A leak test report shall be issued for each equipment and piping system. 

7.5.3.3.2 A report shall be issued by SELLER´s Qualified Professional stating the final date 
interconnection for each module. 

 

8 COMPLIANCE WITH NR-12 

8.1 OBJECTIVE 

This Technical Description has been prepared based on Brazilian Economy Ministry Ordinance 
916 of July 30th, 2019, for machines and equipment and serves as a guide for SELLER to comply 
with its requirements. The full compliance with NR-12 is mandatory. 

This Technical Description contains mandatory technical requirements. 

The Brazilian Economy Ministry often issues technical notes clarifying items in NR-12. The user of 
this Technical Description shall consider these publications, since they reflect the understanding 
of the enforcement or regulatory bodies regarding the legal requirements established in this 
regulatory standard. 

 

8.2 SCOPE 

8.2.1 All machines and equipment shall be designed, manufactured, assembled and inspected 
according to codes and Brazilian or international standards related thereto.  

8.2.1.1 NR-12 requirements are addition to design standards and shall be attended. It is the 
SELLER responsibility to comply with the requirements of NR-12. 

8.2.2 SELLER shall attend the requirements of this technical specification for all equipment and 
machines under the NR-12 scope. The ANNEX VII shows a preliminary type of equipment 
list for NR-12 scope. SELLER shall issue the final list, in Portuguese, indicating all 
equipment under the NR-12 scope, according to ANNEX VIII Reference List for all 
machines and equipment of the unit that are within the scope of the NR-12.  

8.3 REQUIREMENTS  

8.3.1 SELLER shall issue a record listing all machines and equipment of the unit that are within 
the scope of the NR-12, according to the model of Annex VIII.  

8.3.1.1 SELLER shall issue a drawing with the localization of machines and equipment based 
on the list of ANNEX VIII, including ITEM number. This drawing must be in accordance 
with the model of ANNEX IX.  

8.3.2 Color, size of letter, numbers and symbols indicated in machines or equipment shall 
comply with ABNT NBR ISO 3864-1 and ISO 3864-2. 

8.3.3 Where machinery and equipment are installed, the circulation areas shall be properly 
demarcated and in accordance with official technical standards, including the item 5 of 
NBR ISO 12100 standard (Segurança de Maquinas– Princípios Gerais de Projeto – 
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Apreciação e Redução de Riscos.) 

8.3.4 Starting and stopping devices for machinery and equipment shall be designed, selected 
and installed in such a way that:  

a. they are not located in their danger zones;  

b. may be switched on or off in an emergency by anyone other than the operator; 

c. prevent involuntary activation or shutdown by the operator or in any other 
accidental manner;  

d. cannot be bypassed. 

8.3.5 The start, stop, drive and control components that make up the machine operating 
interface shall: 

a. enable the installation and operation of the emergency stop system; and 

b. operate at an extra low voltage up to 25 VAC or up to 60 VDC, or have another 
mode of protection against electric shock, in accordance with current official 
Technical Standards. 

8.3.6 Danger zones of machinery and equipment shall be provided with safety systems 
characterized by fixed guards, movable guards and interlocking safety devices to ensure 
the protection of the health and physical integrity of workers.  

8.3.7 Power transmissions and their interconnected moving or accessible machinery and 
equipment components shall be fitted with fixed guards or movable with interlocking 
devices that prevent access from all sides. 

8.3.8 Fixed guards must be painted in accord with NBR 7195 – Security Colors. 

8.3.9 Machines and equipment that present a risk of rupture of parts, projection of materials, 
particles or substances shall have protections that guarantee the health and safety of 
workers. 

8.3.9.1 Special attention shall be paid for some equipments and parts, but not only: 

 Pumps and compressors coupling guards; 

 Workshop equipment 

➢ grinding machines; 

➢ workshop lathe; 

➢ Milling cutter; 

➢ Drilling machine; 

➢ Automatic electric saw; 

➢ Hydraulic press; 

 Equipment gears, pulley, v-belt, impellers, protection guards; 

 Electric shocks protection and grounding; 

 Galley equipments, as food mixer, blenders, slicers, fruit juicer, dough cylinder 
machine, potato peeler and etc… 

 Laundry equipments, as washing and drying machines; 

Harzard and ergonomic analyze, harzard zone and electric shock protections to avoid fingers 
and eyes injuries, correct color identification, warning signaling are applied according to NR-12 
requirements. 
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8.3.10 Emergency shutdown devices (switch) shall be positioned in places easily accessible and 
viewable by operators at their workplaces and by others and kept permanently accessible. 

8.3.11 Warning stickers to inform electrical voltage is required. 

8.3.12 Hoses, piping and other pressurized components shall be located or protected in such a 
way that a rupture of these components and fluid leaks cannot cause work accidents. 

8.3.13 Hoses used in pressurized systems shall have an indication of the maximum permissible 
working pressure specified by the manufacturer. 

8.3.14 Workstation surfaces shall not have sharp corners, rough, sharp surfaces and sharp-
edged edges or burrs at the points of contact with segments of the operator's body, and 
fasteners such as nails, rivets and screws to do not add risks to the operation. 

8.3.15 Fuel tank filler neck and other materials shall be located no more than 1.50 m (one meter 
and fifty centimeters) above the floor or than a support platform to perform the task. 

8.3.15.1 Machines and equipment with fuel tanks (or tanks with inflamable liquids) must have 
containment barriers to prevent leakage. Those barriers must be in accord with technical 
standards.  

8.3.16 When any part of the equipment presents a risk of burns to workers, protective methods 
such as thermal insulating, barriers etc shall be used. 

8.3.17 Machinery and equipment shall have safety alerts and safety signs, to warn workers and 
third parties about the risks to which they are exposed. 

8.3.18 Safety signs shall: 

a. be prominent on the machine or equipment;  

b. be in an easily visible location;  

c. be easy to understand. 

8.3.19 Markings on machinery and equipment shall:  

a. be written in the Portuguese language (Brazil); and  

b. be readable. 

8.3.20 The markings shall clearly indicate the risk and the part of the machine and equipment to 
which they refer. 

8.3.21 Machinery and equipment shall have in a visible place the indelible information, containing 
at least: 

a. Company name, CNPJ (if manufactured in Brazil) and address of the manufacturer or 
importer; 

b. type, model and capacity information; 

c. serial number or identification, and year of manufacture; 

d. CREA manufacturer (if manufactured in Brazil) or importer registration number; 

e. Weight. 

8.3.22 Operation and maintenance manuals shall be written in Portuguese language (Brazil); 

8.3.23 Machines and equipment used for hoist and transportation must be in accord with NR-37 
standard, NR-12 standard and technical standards, in comply with the NR-37 item 37.20.1. 

8.3.24 Machines end equipment for galley and cold storage chamber must be in accord with NR-
12 and NR-37. The cold storage chamber must have horn and emergency shutdown 
button in its interior and allow opening internally.  
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ANNEXES 

 
ANNEX I - MODEL FOR PRESSURE VESSEL NAMEPLATE 

 
 

PRESSURE VESSEL 
1 Nameplate shall be made of AISI 316 stainless steel plate with a minimum thickness of 1.5 mm, 
2 All the pressure vessels shall have an identification plate containing at least the information shown in Figure 
17.1. 

 

3 The model given in figure above seeks to guide the PACKAGER / MANUFACTURER as to the layout of the 
minimum data that shall obligatorily figure on the plate; in case necessary, at the discretion of the manufacturer, 
or as required in the vessel materials requisition, the plate may have other additional data 
4 The plate shall be situated on the cover of the lower inspection cover of the vessel, or in another visible and 
easily accessible location. The localization of the identification plate shall be defined in the vessel manufacturing 
drawing. 



 

TECHNICAL SPECIFICATION 
Nº 

I-ET-3010.2Q-1200-91K-P4X-001  
REV. 

B 

AGP 
SHEET 

42 of 51 

TITLE: 

GUIDELINES FOR INTEGRITY AND LABOR 
AUTHORITY STANDARD RULES COMPLIANCE 

UN-BC 

INTERNAL 

 
 
 
 
  

  

INTERNA 

5 For fixation there shall be used Ø 5/16” x 5/8” screws made of stainless steel or tin,with a six sided nut and a 

washer in a Ø 8.5 mm holes as shown in the drawing. In vessels with thermal insulation or with any other 
external cladding, the identification plate shall be fixed to a support welded to the body of the vessel, in a 
manner that it stands out well from the external surface of the insulation or cladding. 

 

 

6 The characters shall be engraved or stamped and shall have a minimum dimension of de 3 mm. 

7 Nameplate shall fastened at a visible and accessible place 

 
 

*NOTES: 
NOTE 1: Dimension in mm. 
NOTE 2: The units shall be completed in the international system and in the technical system. 
NOTE 3: The language to be used for engraving all nameplate information shall be Portuguese. For translation of the terms see Figure 
17.2. 
NOTE 4: Equipment Identification (Tag Number). It shall be engraved as mentioned on Process Data Sheet, P&ID and Equipment List. 
NOTE 5: The year of the edition of the design code/standard adopted shall be shown. 
NOTE 6: When applicable 
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NOTE 7: The minimum temperature of water for hydrostatic testing of the equipment shall be determined according to I-ET-3010.00-1200-
540-P4X-002 - REQUIREMENTS FOR PRESSURE VESSELS FABRICATION 
NOTE 8: The hydrostatic pressure test for a new vessel shall be determined according to the ASME SECTION VIII standard Hydrostatic 
Test. 
NOTE 9: Show the equipment position and equipment point where the hydrostatic pressure test is measured.(e.g. vertical position/ at the 
top) 
NOTE 10: The Maximum Allowable Working Pressure (MAWP) shall be determined using the nominal vessel thicknesses, without the 
corrosion allowance, and the allowable stress value in the working temperature. 

NOTE 11: In this space shall be written “SERVIÇO COM HIDROGÊNIO” (service with hydrogen) or “SERVIÇO COM H2S “(service with 

H2S) when applicable. 
NOTE 12: In this space shall be inscribed the requirements for the hydrostatic test water. 

 
 

HEAT EXCHANGER NAMEPLATE 

 

 

 

NOTE 1 The dimensions of the Figure are in mm. 
NOTE 2 Units shall be filled in considering the international system and technical system. 
NOTE 3 The language to be used for engraving all nameplate information shall be Portuguese. 
NOTE 4 Inform pressure vessel identification 
NOTE 5 The edition year of the standards adopted shall be indicated. 
NOTE 6 When applicable  
NOTE 7 The Maximum Allowable Working Pressure (MAWP) shall be determined for the corroded and hot vessel. 
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NOTE 8 The hydrostatic test pressure of the vessel, performed at the shop, shall be determined according to ASME BPVC:2010 
Section VIII or applicable standards 
NOTE 9 Whenever the equipment is specified to operate with a special service, the type of service, such as, for instance, “H2 
Service”, “H2S Service, and “Caustic Service”, shall be described in this field. 
NOTE 10 The characters shall be printed and follow the format according ABNT NBR 8402, with a minimum size of 3 mm 

 
 

NAMEPLATES - TRANSLATION (PORTUGUESE / ENGLISH) 
 

identificação do equipamento  identification of equipment  

norma de projeto  design standard  

temperatura de projeto design temperature 

pressão de projeto design pressure 

pressão máxima de trabalho admissível  maximum allowable working pressure 

limitada por limited by  

Casco Shell 

Tampo head 

peso vazio empty weight 

fabricante e local de fabricação manufacturer and manufacturing site 

Montador Assembler 

número de série do fabricante manufacturer’s serial number 

Serviço Service 

sobreespessura para corrosão corrosion allowance thickness 

temperatura mínima de operação  minimum operating temperature  

pressão de teste hidrostático de fábrica  hydrostatic test pressure - performed at the shop 

pressão de teste hidrostático medida em hydrostatic test pressure measured at  

alívio de tensões stress relief 

Parcial partial 

Total total 

raio X X-ray 

Radiografia radiography 

peso cheio d’água weight full of water 

ano de fabricação year built 

serviço em hidrogênio H2 service 

serviço com H2S H2S service 

projeto para pressão parcial Design for partial pressure 

pressão diferencial 

sim 

não 

differential pressure 

yes 

no 

ano de fabricação year built 
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ANNEX II -  NUMERALS AND LETTERS FOR EQUIPMENT IDENTIFICATION 
 

 
1.  TYPE AND SIZE 

 
1.1 The type and size of numerals and letters standardized by this Standard are “Helvetic”, “Petrobras 

Sans” or “Swiss 721 BT” fonts. 

1.2 The letters and numbers that indicate the equipment TAG and category shall be arranged in the 

horizontal direction. 

 
2. APPLICATION 

 
2.1 It is recommended to use the criteria of ABNT NBR ISO 3864-1 and ISO 3864-2 to determine the 

color and size of letters and numbers that indicate the TAG and the category of equipment. 

Alternatively, it is acceptable to use the sizes listed in Table 1. Different sizes may be used by prior 

agreement with BUYER Qualified Professional. 

 

Table 1 - Recommendations for height "H" of letters and numbers 

External equipment Diameter 
 (mm) 

Height "H"  
(mm) 

D ≤ 300 25 

300 < D ≤ 1000 70 

1000 < D ≤  2500 125 

2500< D ≤ 5000 220 

D ˃ 5000 300 

 
 

2.2 The indication of TAG and category shall enable quick view in emergencies.  
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ANNEX III -  EQUIPMENT DATA SHEET 

 
 

1. VESSEL 
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2. HEAT EXCHANGER  
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ANNEX IV – System Piping List 

 
   

 

Annex%20IV%20-%

20I-ET-3010.2Q-1200-91K-P4X-001_0.xls
 

 
 
 
 
 
 

ANNEX V – General Equipment List 

 
 

 
 

Annex%20V%20-%2

0I-ET-3010.2Q-1200-91K-P4X-001_0.xlsx
 

 
 
 

 
ANNEX VI – Flow Chart and SPIE Clarification  

 
 

ANNEX VI.pdf
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NR-12 ANNEXES 

 

ANNEX VII – PRELIMINARY LIST OF MACHINES AND EQUIPMENT TYPE 
 UNDER NR-12 SCOPE 

 

MACHINES AND EQUIPMENT 

Kitchen waste shredder Rail car Lathe 

Washer Pump Ship fender 

Dryer Hydraulic power unit Lifting winches 

Stove Quick release hook Nitrogen generation package 

Oven Lifeboat Flare ignition system 

Kneading machine Lifeboat davit systems Chemical injection package 

Industrial Slicer Rescue boat Measurement package 

Industrial Food mixer Rescue boat davit systems Monorail 

Cold room meat Offloading station Industrial vacuum cleaner 

Vegetable cold room Offloading hose reel Hydraulic jack 

Main cold room Hawser reel Hydraulic press 

Dairy cold room Cranes Ultrasonic-action cleaning tank 

Kitchen hood Fans Washing tank 

Kitchen fan Electric hoist Automatic sawing machine 

Turbines Pneumatic hoist Grinding machine 

Engines Engine hoist (hydraulic) Milling machine 

Powered generators Seawater desalination unit Inductive heater for bearings 

Powered generators package 
Batteries for industrial power 

generation systems 
Column-mounted drilling machine 

HVAC System Overhead crane Hydraulic hose crimping 

Evaporator Fire damper Portable hydrostatic test kit 

Trucks/trolleys Pressurisation fan Tirfor 

Emergency panel Unit outdoor laboratory Pneumatic oil drive pump 

 Ac unit indoor laboratory Joint cutting machine 

Compressors Air conditioning unit Pneumatic grease drive pump 

Dampers Air handling unit Electric threading chaser 

 Hypochlorite generating unit 
Portable hydraulic fluid filtration 

unit 

  
Device for testing diesel engine 

injection nozzle 
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ANNEX VIII – NR-12 Reference List for all machines and equipment 

 
 
 

 
 

Annex%20VIII%20-

%20I-ET-3010.2Q-1200-91K-P4X-001_0.xlsx
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ANNEX IX – NR-12 Drawing model for machines and equipment positioning 

 
 

 


