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Abstract— This article aims to analyze and integrate the main requirements of the Technical Regulations of the
Operational Safety Management Systems (RTSGSO), Structural Integrity of Facilities (RTSGI), Terrestrial
Pipelines (RTDT), Submarine Systems (RTSGSS) and Wells (RTSGIP) Producers and Injectors, defined by the
National Petroleum Agency (ANP), to simplify implementation and integration with other Integrated
Management Systems (SGI), such as Quality, Environment, Safety and Health at Work (QMS&ST) in the
management of concessionaires and/or operators of oil and natural gas producing fields in Brazil. The
methodology used was an exploratory and descriptive research, through a bibliographical review and
documentary. As a result, the main requirements of the 5 (five) technical regulations of the operational safety
and structural integrity management systems of the facilities, ground pipelines, subsea and well syste ms were
integrated into a structured correspondence matrix model with 17 (seventeen) Management Programs of the
RTSGSO, for implementation in the global management of concessionaires and/or operators of oil and natural
gas producing fields. This way it was concluded that the matrix with the integration and correspondence of the
ANP's technical regulations will simplify the implementation and integration with other management systems
such as QMS&ST (SGI) in the global management of the concessionaire company or operator of oil and natural
gas producing fields, and will also contribute to the development of data collection tools such as: checklists, to
periodically perform diagnoses and/or performance evaluation of implementation and/or maintenance of the

management systems applied in the exploration and production of oil and natural gas.
Keywords— Exploration and Production of Petroleum. Management Systems. Operational Safety. Integrity of

Facilities. National Petroleum Agency.

I INTRODUCTION

regulatory body, has developed and issued resolutions and

In the oil industry the process of exploration and
production of oil and natural gas onshore and offshore is
structured with activities and tasks of high risk for the
safety of processes, operational and occupational,
workforce, environment and heritage, which may
characterize incidents and accidents such as fires,
explosions, large oil, gas or high-salinity water leaks,
with possibilities for deviations in quality, damage to
employees' health, impacts on the environment, fauna ,
flora, with changes in the quality of water, soil and air,
and heritage.

In this context, to ensure operational safety, facility
integrity (reliability), environmental preservation and
health of the workforce, the National Oil, Natural Gas and
Biofuel Agency (ANP), the Brazilian oil industry
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annexes with technical regulations for operational safety
and facility integrity management systems to regulate,
supervise and perform external audits on Brazilian
concessionaires and / or operators of oil and natural gas
producing fields.

The main Technical Regulations (RT) defined by the
ANP are: Operational Safety Management System
(RTSGSO); System Structural Integrity Management
System (RTSGI); Terrestrial Pipelines (RTDT); Subsea
Systems (RTSGSS) and Well Integrity Management
System (RTSGIP).

In this way, this article aims to analyze and integrate
the main requirements of the Technical Regulations of the
Operational Safety Management Systems (RTSGSO),
Structural Integrity of Facilities (RTSGI), Terrestrial
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Pipelines (RTDT), Subsea Systems (RTSGSS) and Wells
(RTSGIP) Producers and Injectors, defined by the
National Petroleum Agency (ANP), to simplify
implementation and integration with other Integrated
Management  Systems (SGI), such as Quality,
Environment, Safety and Health at Work (QMS & ST) in
global management of concession companies and / or
operators of oil and natural gas producing fields in Brazil.

1. LITERATURE REVIEW
2.1 BExploration and Production of Qil and Natural Gas in
Brazil

The exploration and production of oil and natural gas
(upstream) is one of the stages of the productive chain of
the petroleum sector, with high added value, high risk,
great economic impact and technological innovation in
Brazil and a higher rate of return on investments
(SOUZA, 2006 and SCHIAWVI, 2016).

The Bxploration and Production Operating Units in
Brazil are structured with oil and natural gas fields
onshore and offshore, some of these characterized as
mature fields, because it has more than thirty years in
operation, with can pose a risk of accidents and fluid
leaks, with impacts on the safety and health of employees,
the environment and quality.

For Thomas (2004), oil and natural gas exploration
involves onshore and offshore exploration, drilling and
exploration for oilfield / reservoir discoveries.

The production process is characterized by the activities
of extraction of oil reserves through the processes of
elevation, flow, collection, separation, treatment, storage
and transfer of oil, treatment and injection of water, gas
handling and processing (THOMAS, 2004 and MANCU,
2018).

In order to minimize risks and regulate exploration and
production activities in oil and natural gas fields, offshore
and onshore in Brazil, the ANP defined as mandatory the
implementation of the requirements of the Technical
Regulations for Management of Operational Safety and
Integrity of Facilities (RTSGSO, RTSGI, RTDT,
RTSGSS and RTSGIP).

2.2 ANP Technical Regulations for the Exploration and
Production of Petroleum and Natural Gas in Brazil

The ANP has as one of the main attributions to the
promotion of bids for the concession of oil and natural
gas blocks, as well as the activities of management,
regulation, control of the contracts signed with the
concessionary companies and the Union and definition of
blocks for bidding, and in 2005 Law No. 11,097
expanded the ANP duties in regulating, regulating and
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supervising the activities of production, storage,
distribution and resale of biodiesel, fuel of vegetable or
animal origin, to be added to diesel.

The Technical Regulations RTSGSO, RTSGI,
RTSGSS, RTSGSS and RTSGIP Technical Regulations
aim to establish requirements and guidelines for
implementation and operation, aiming at the operational
safety and structural integrity of facilities, pipelines,
subsea systems and wells producing and injecting, in the
exploration and oil and natural gas production, as well as
the protection of human life, the environment, the
integrity of the Union's assets, third parties and the
Contract Operator (ANP, 2007; ANP, 2010; ANP, 2011;
ANP, 2015 and ANP, 2016).

2.2.1 Technical Regulation of the Operational Safety
Management System (RTSGSO), published in 2007

The RTSGSO of the Oil and Natural Gas Offshore
Drilling and Production Facilities is structured with 17
(seventeen) Management Practices (PGs), distributed
between Chapters 2, 3 and 4, and Chapter 2 - Leadership,
Personnel and Management structured with 9 (nine) PG;
in Chapter 3 - Facilities and Technology with 5 (five)
PGs, and in Chapter 4 - Operational Practices with 3
(three) PGs and requirements (Figure 1), which should be
applied by the Concession Organizations (OCs) operating
in Brazil.

The objective of RTSGSO is to establish requirements
and guidelines for the implementation and operation of an
Operational Safety Management System (OSMS), aiming
at the operational safety of offshore drilling and oil and
natural gas production facilities, with the objective of
protecting human life and the environment (ANP, 2007).

2.2.2 Technical Regulation of the Structural Integrity
Management System of Facilities (RTSGI), published in
2010

The Technical Regulation of the Facilities Integrity
Management System (RTSGI) is structured in 03 (three)
Chapters, where it presents in Chapter 1 the description of
the general provisions, Chapter 2 the organization and
operational safety and in Chapter 3 the guarantee of
integrity of the installations (Figure 1). The RTSGI
defines that the Concessionaire Organization (OC) of an
onshore oil and natural gas field must guarantee
Structural Integrity of Facilities and Operational Safety,
from the design, installation, operation and maintenance
of static equipment, pipelines and dynamic equipment,
through the best practices of the oil industry, regulations,
applicable standards and continuous improvement
actions, to ensure the effectiveness of the activities and
tasks under their responsibility (ANP, 2010).
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2.2.3 Terrestrial Pipeline Technical Regulation (RTDT),
published in 2011

Technical Regulation of Terrestrial Ducts (RTDT) is
to guarantee the Integrity and Operational Safety of
Terrestrial Pipelines (Pipelines and Gas Pipelines)
throughout the life cycle (ANP, 2011). To meet this
objective of the regulation, the OCs that operate in Brazil
must comply with all the requirements defined in
Chapters 1l to X (Figure 1), from the design phase,
construction, assembly, operation, inspection,
maintenance structural integrity, emergency response and
decommissioning, and pipelines already in operation,
requirements should be applied in operation, inspection,
maintenance of physical integrity, emergency response
and decommissioning the operational safety of the
Terrestrial Pipelines (Pipelines and Pipelines).

2.24 Technical Regulation of the Submarine System
Management System (RTSGSS), published in 2015

The Technical Regulation of the Subsea System
Management System (RTSGSS) is structured in the
categories of management from 5 to 26 (Fig. 1), with
their respective requirements of mandatory application
and has the objective of managing the operational safety
of Submarine Systems, as an essential factor for the
reliability of the supply of petroleum, by-products and
natural gas in the national market, as well as for the
prevention or mitigation of possible accidents that can
cause damages to people, facilities / processes and the
environment, through the awareness of employees , with
standardization of methods, mechanical integrity of
equipment and teamwork, to perform a safe, incident-free
operation (ANP, 2015).

2.2.5 Technical Regulation of Well Integrity Management
System (RTSGIP), published in 2016

Meanwhile, the Technical Regulation of the Well
Integrity Management System (SGIP) aims to guarantee
the integrity of the wells by defining the responsibilities
of oil and natural gas exploration and production
companies and establishing operational safety and
preservation requirements of the environment for drilling,
completion, evaluation, intervention, production and
abandonment of oil and natural gas wells (ANP, 2016).

The RTSGIP is structured in two Chapters, with
Chapter 1 being the general provisions, divided into six
topics, and Chapter 2 presents the 17 (seventeen)
Management Practices (PG), mandatory application by
the Brazilian Concession Organizations. The Technical
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Regulations of the ANP were approved by Resolutions:

No.

43/2007 (RTSGSO);

No. 02/2010 (RTSGI);

No.

06/2011 (RTDT); (RTSGSS) and No. 46/2016 (RTSGIP),
and are structured according to Figure 1.

ANP ANP ANP ANP ANP
RESOLUTION | RESOLUTION | RESOLUTION | RESOLUTION | RESOLUTION
No. 4372007 No. 02/2010 No. 062011 No. 432015 No. 46/2016
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CONTINUATION
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Fig. 1 - Matrix of Correspondence of the mandatory
requirements of the Technical Regulations of the ANP
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Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 and ANP, 2016.

The technical regulations defined by ANP correspond
to their mandatory application requirements for
integration and structuring in a single management
system, with the objective of rationalizing resources,
reducing bureaucracies and simplifying the process of
unification with other management systems of the
organization.

. METHODOLOGY

The methodology used was an exploratory and
descriptive research, through a bibliographical review and
documentary research. According to Gil (2016) and
Lacerda (2016), the exploratory research aims to develop,
explain and modify concepts and ideas for the
formulation of later approaches.

For Martins (2016), the bibliographic research is
characterized by a survey of all the information related to
the subject to be researched in academic articles and
recognized books, being this practice common to almost
all scientific works.

The documentary research seeks to research unedited
material, such as letters, memoranda, written reports,
formal studies, administrative documents, procedures,
regulations, policies and organizational guidelines and
others, increasingly available on the Internet. Documents
can be evaluated in workplaces, internet sources, and
archives and libraries (OLSEN, 2015).

(AVA RESULTS AND DISCUSSION

An analysis and integration of the requirements of the
5 (five) Technical Regulations of the Management
Systems of Operational Safety and Structural Integrity of
the Facilities, Terrestrial Pipelines, Submarine and Well
Systems (RTSGSO; RTSGI; RTDT; RTSGSS and
RTSGIP) of ANP , using the structure and reference the
Management Practices (PGs) 1 to 17 and other
requirements of the RTSGSO.

The results of the integration of the main requirements
of the ANP technical regulations are defined in the
Figures 2 a 19. And this starts with the following items:
integrated objective, definitions, systems
comprehensiveness, inclusion obligation, updating of
pipeline information in the submarine system registry,
safety documentation (DSO), and procedure of the
protocol of responsibilities, for the companies that operate
a same duct.

The introductory phase of the ANP technical
regulations (Fig. 2) is characterized by the obligation to
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comply with normative and legal references and the
elaboration of technical documents (DSO), focusing on
the safety and integrity of the facilities.

ANF RESOLUTION No. 432007 (RT3G50); No. 02/2010 (RT3GI); No. 06/2011
(RTDT); 4172015 (RTSGS5) AND Ne. 46/2016 (RTSGIP), DEFINED BY THE
NATIONAL PETROLEUM, NATURAL GAS AND BIOFUELS
(ANP) AGENCY IN BRAZIL

TECHNICAL REQUIREMENTS MATN COMMON AND SPECIFIC
REGULATION |{WITHREFERENCE| PRACTICES MANAGEMENT AND
TO RTSGS0 OPERATIONAL
RETSGEO Implement z system for managing the safety
RTSGI/RTDT/ LF e and  structural mteprity of facilities,
RTSGES S ’ pipelinss, submarne systsm and wells,
RTSGIP maritime and terrestrial concession.
RETSGEO Enow the definition of terms of oparational
ETSGI/RTDT/ - - safety and integrity of faciliftiez, prpelines,
RTSGSS/ 2. Definitions submarine system and wells, maritime and
ETSGIP terresirial concession.
RTSGEO/ Apply the techmical regulatons m the
RTEGI/RTDT/ 3 Seope Exploration and Production facilities,
ETSGEE S o pipelimes, submarime syztems and wells m
RTSGIP land and sea.
4. Stractze of T_mplgment RT.SGSOIS 1?‘_ k-lhnla,gemmlt
RTSCS0 Manasz Practices (P(3) in the orgamization's global
Practicas (BG) manzgement and .RTSGI: RTDT, RTSGSS
and ET3GIP requirements.
The concessionzire or operator must incloda
RTSGSS 5. Bubzea Systems | and update the nformation contained m

Fagistry existing and new pipelinas in the Cadastre of

Submarine Systems of ANP.

The Concezsionamre must submit to the ANP
the Operational Safaty ({Ds0)
documentation for offthore and omshors
concessions: 1-Correlation Matix (MC); 2-
6. Operational Safety | Description of the hantime Unit (DURM) and
Diocumentztion Temrestrial Unit (DUT); 3-Concessionaira
(DS0) Information Report (RIC) "sea”; 4-General
arrangement of the mstallation; § -
Installation Process Flowchart; 6-Electrie
classification of areas; and 7-List of Critical
Elements of Operational Safaty.

RTSGE0 /RTSGI

7. Normative and Comply with a list of standards, codes and

RTSGI/RIDT Legal Reforences good engmeering practices.
Elsborate the PR when two or mere
RETIDT /RTISGSS &. Protocol of companies are involved in the operation of

Reesponsibilities (PE) | pipelines or pipeline svstem with dafinition
of responszibilities.

Fig. 2 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

The Management Practics (PG) 1 is characterized by a
culture of security, commitment and managerial
responsibilities through the definition of values and
politics,  organizational  structure, responsibilities,
qualifications and attributions of the workforce,
communication system with the workforce and
availability of resources to ensure operational safety (Fig.
3).

With the implementation of PG 1, the organization
defines its course based on normative, legal and
engineering best practices references, with attributions
and responsibilities for the workforce, from the definition
of values, political, objectives, goals, indicators
performance, plan of action and availability of the
resources needed to achieve them.
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PG1-CULTURE

TECHNICAL | OFSAFFIY | AAIN COMMON AND SPECIFIC
REGULATION AND PRACTICES MANAGEMENT AND
®D) MANAGEMENT OPERATIONAL
RESPONSIBILITY
Define the values, the secumty Politics;
1.1 Objactive organizational structurs; rezponsibilities and
i attributions; procsss of communication and
availability of rezources.
The Installation Operator shall establizh and
1.2 Values and dizcloze the values and the Safety Polities for
Security Polifics the persommel mvolved m the Installation
activities.
Establizh the orgamzational structure for the
manzgement of the Installation with regard
to Operational Safaty.
Implement an crganizational stucture with
rezpeonsibilities, gualifications and
assiznments_ so that the Workforce.
RTSCS0 1.3 Organizational | Ensurs ] the efEecti.\:e pg‘!i;ipaﬁou of
RTSGI/ RI'[.)T | Structure and I.'nslzllz_tnn Managers in activities related to
RTSlGSS o Manzzement Operational Safety.
RI'SGIP. EBesponzbility Define the assignment: and responsibalities

of the entite workforce in Operational
Safaty, including the manzpement of the
Facility and other employess.

1.4 Communication
System

Inform the workforee about the Polifics,
values, goal: and plans to achisve ths
established performance for the oparational
safety of the facility.

Establish  reciprocal and  contimuous
communication mechamsms betwesn the
Facility Management and the workforce m

order to improve operational safaty.

1.5 Availability and
Fezource Planmmsz

Plan and provide the necessary rezources for
the mmplementation and operation of the
manzgement systems and fulfill the other

established requiremants.

Fig. 3 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

The implementation of PG 2 (Fig. 4) aims to promote
the involvement and participation of the workforce, with
awareness activities, related information and conditions
for the development, implementation and periodic review

of procedures and / or safety

management systems.

TECHNICAL PG1- MAIN COMMON AND SPECIFIC
REGULATION | INVOLVEMENT PRACTICES MANAGFEMENT AND
(RT) OF PEOPLE OPERATIONAL
Promotz the mmvolvement, awareness and
2.1 Objactive participation of the workforce m  the
application of the SGE0.
RETSGE0 /S Establizh condrfions for the parficipation of
ETDT /RTBGEE the workforce i the  development,
{RTEGIP 2.2 Participation of | implementation and periedic review of the
People SGERO0.
Promote  awarenmes: and  information
activities related to the SGEO.
- Provide condiions for the participation of
3 Oslhg-u:i;ia:mal the Lzbor Force in the dsvelopment
RTRGI Qualiﬁcaﬁnn,a.ud implementation and peredic review of
Trainine procedures, work mstructions and other
= documents.

Fig. 4 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.
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For the organization to achieve the planned results, it
becomes strategic to develop work environments, focused
on team analysis and decision making, based on risk
studies, incident and accident investigation, and lessons
learned, as well as education, awareness and participation
workforce, to provide greater commitment and
operational discipline.

The definition of qualification, training and personnel
performance, according to PG 3 (Fig. 5), is one of the
most relevant programs to meet the goals and objectives
of an organization, because it is concerned with the
education and training of the workforce, to comply with
the operational procedures critical and non-critical in a
safe and efficacious manner.

FG3-
TECHNICAL | QUALIFICATION,
REGULATION | TRAINING AND
(RT) PERFORMANCE
OF PEOPLE

3.1 Objactive

MAIN COMMON AND SPECIFIC
PRACTICES MANAGEMENT AND
OPERATIONAL

Enzurz that the workforce performs s
fimetions safely.
Define the erzamzational structure of the
facility, establishing the classification of
3.2 Organizational | finetions and tasks related to the pesition
Structure held.
Tdentify the levels of training, competence,
skill and kmowledge specific to the role.
Establizh the training raquirements so that
your employees are able to perform the tasks
related to the positon held.
Scale the traming program according to the
classification of dutiss and the tasks to be
performed.
Ensure that confractors astablizh the trainmg
raquirements.
3.3 Training / Critical [ Establizh ths qualification and traiming
Tasks neceszary to carry out the activities provided
for in the operational procedures.
Ceonsideration  should be givem  to:
Avwareness  Trainmg  (workforce  and
visttors), Generzl Trammg and Specialized
Traming.
Maintain svidence that the workforce has
raceived approprizte trainimg to perform its
functions and evaluate effectivenass.
Establizh, document and mmplement the

RTSGE0/
EISGI/RIDT/
RTSGSS

workforea's responsibilities and
rezponzibilities for  Well Intagrity
MManzgement.

Identify and enzure academic traimng, lavels
of training, experience, =kill and knowladge
spacific fo sach finction of the Workforce.
Establish, implement and document
ETSGIF mechanizms to periedically evaluzte the
ability and competence of the Workforce.
Establish, document and implement
3.5 Trainmg Loggmg | methodology for monitoring and recording
and Varification Jorkforce training.
Keep up to date the workforce's functional
register in ordsr to ensure fraceshility,
validity of framing and techmical
qualification.

Fig. 5 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

3.4 Compatancy
IManagemsnt

For the training of the workforce, proficiency analysis
by function and activities is recommended, with the
structuring of a training matrix of compulsory legal
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compliance courses and others defined by the
organization.

In PG 4 (Fig. 6), the organization must implement
resources that promote a good work environment, with
mapping and analysis of the aspects considering the
human factors, with awareness activities for the possible
risks that can characterize an incident or an accident.

RECULAMEN | FC4-BORK 1 AAIN COMMON AND SPECIFIC
TO TECNICO PRACTICES MANAGEMENT AND
(RT) ANIJHUAN OPERATIONAL
FACTORS
Promotz an adequate working enviromment
4.1 Dbjactive and consider human factors throughout the
Installation lifecycle.
Analyze aspacts of the work environment
by considering human factors m all phaszes
RTSGEO/ of the Installation lifecyele.
RETSGES / 4.2 Workine In tha design, construction, mstallation and
RTEGIP E B = deactivation phaszas, codes and standards of
nvironment and .
Human Factars aspects of work e:llrﬂ.mulnm.ent and human
factors should be idsntified.
In tha eperational phase, awarenass of the
workfores should be promoted m situations
and conditions that may cause meidents.

Fig. 6 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP, 2015

e ANP, 2016.

The work environment and human factors have a
direct influence on the work pace and productivity of the
workforce, based on their abilities, effort, working
conditions, aspects of activities, stress levels and process
stability.

For the process of selection, control and management
of contractors defined in PG 5 (Fig. 7), the organization
shall establish the criteria in a documented operational
procedure, including the obligation to map training,
conduct, evaluate effectiveness and control training
records and awareness of the contracted workforce, as
well as indicators for evaluating the performance of
critical activities and tasks.

PG & SELECTION,
TECHNICAL CONTROL AND MAIN COMMON AND SPECIFIC
RECULATION MANAGEMENT FRACTICES MANAGEMENT AND
(RT) __OF OPERATIONAL
CONTRACTORS

Exztablizh criteria for selection and evaluztion
- N of contractors, considermg aspects of
3.1 Objective operational safety in the activities coverad by

thiz Tachnical Regulation.
- . Exztablizh criteria for selection and evaluztion
J-?]é,\s:]l;:t?:::?d ofpe_rformance C!f.lzl-)lltll{:“tﬂl!, a.r:l:md.i.ug to
Contractors the nsk of the activitias to be cammied cut, that

RTSGRO/ consider aspects of operational safaty.
RTSGL/RTIDT ! Establizh the responsibilifies of contractors
RTSGES / related to Operational Safety.
RTSGIP 3.5 Responeibilities | Ensure tramed, educated employess about
of the Installation | hazards and respensibilities regarding PRE /
COperator PEL and to report hazards identified at the
Evidence szhould be maintzmed that the
5.4 Training of contractor's  employeas  have received
Contractors adequate framing in the performance of their
duties in 2 zafs manner.

Fig. 7 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
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Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

Organizations that outsource their activities purposes
or means should elaborate procedures with contracted
company responsibilities, selection criteria, indicators,
evaluation of performance of critical activities, quality
control and actions of improvements, with data storage
and traceability.

In PG 6 (Fig. 8), the process of monitoring and
continuous improvement of the performance of the
organization, where it is necessary to establish the
operational safety objectives, with goals and performance
indicators, period and critical analysis, with preventive

and corrective actions and regular performance reviews.
PG 6. MONITORING

TECHNICAL AND
MAIN COMMON AND SPECIFIC
RECU(RP%HON LA RD;PEJT PRACTICES MANAGEMENT AND
PERFORMANCE IR
Eztablizh performance indicators and targats
6.1 Objactive that assess the effectiveness of managemant
systems and  promote continuous
improvement m safsty.
Establish  ohjeetive:  and  evaluate
(Orperational Safety performance.
6.2 Safety Establizh proactive and reactrve Operational
Parformanca Safaty performance mdicators and ragular
Indicators and performance raviaws.,
Targsts Establish 2z system of comective and
ETSGEQ /S preventive actions when thare 1z meufficient
BTSGES S parformance.
RTSGIP Establish and maintam  documented

procadures to regularly monitor and measurs
operations and activifies that may causs
incidents.

Procedures  should include recordmg
4.3 Monitoring information to  track  performance
operational controls, and compliance with
tarzets.

Establizh means for periodic asseszment of
compliance with relevant safety legislation
and regulations.

Fig. 8 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

The organization should systematize the monitoring
and monitoring of the results with trained people,
application of data collection instrument and update of
performance indicators, with actions to ensure the
effectiveness of management systems.

The internal and external audit process defined in PG
7 (Fig. 9) should be planned, conducted objectively and
impartially. This is a process of evaluation of the
effectiveness of implementation and operation of
management systems, so for continuous improvement.

www.ijaers.com

TECHNICAL MAIN COMMON AND SPECIFIC
REGULATION PG 7. AUDIT PRACTICES MANAGEMENT AND
RT) OPERATIONAL
The objective of this management practice 1s
to evaluate the effsctivensss of the
implementation and operation of the ANP's
7.1 Olactive technical regulations through audits.
The audit may be internal or third party,
considering  all  requirements of the
regulations and performed m an objectiva
and impartial mannar.
Prapare an andit plan for the differant phases
of the Lifa Cyela of the facility and define
the zudit teams.
The Audit plan zhould be designed to
consider the management practices
applicablz to the Lifs cycle phaze of the
farility.
7.2 Audit Planning | The andit plan should present the areas and
, activities to be audited.

%;Ssgssg Pravicus audits, perfonmance reviews,
RTSG]Pl accident investigations and accident risks
will be conzidered in the preparation of the
audit plan.
The composition of the aundit team will ba
within the scope of tha audit.
All necessary mformation will be mads
available to the aundit team.

Strpulate the audit cycle, conmidsnng a
maximum term of two (2) vears. In special
sifuations the maximum period may be
changed to 3 (thres) years.
The first zudit m management practice No.
11 - Critical Elements of Operational Safety
must be performed before the start of the
operation.
The first zudit of the manazement syztem
shall be carmied out within one vear after the
start of the operation.

TECHNICAL MAIN COMMON AND SPECIFIC
REGULATION Col;‘:;TT]NIIﬁEI.II.]N PRACTICES MANAGEMENT AND
(RT) B OPERATIONAL

For production facilifiss, the requirements

established m management practice 10 -

Projact, Construction, Installaton and

Deactivation will be aodited after

completion of the project detail, but before

the start of the operation.

Practice # 4 - Work environment and hman

7.3 Execution of the | factors - should be audited in the desizn
Andit phaze and checked periodically during the

operation.

The Operator of the Installation must have

the reports of the andits carried out.

The Installation Operator shall prepare the

action plan  for the ftreatment of

nonconformities and discloze the actions m

progress to tha workfores.

The Operator of the Facility shall prepars the

7.4 Evaluation of the | action plan  for ths trestment of
Andit nonconformities and discloze the actions n

progress to tha work force.

Fig. 9 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

7.3 Execution of the
Audit

RTSGEO0 /
RTSGSS /
RTSGIP

The audits should be carried out by a multidisciplinary
team, with specialist in the areas of audit scope, carried
out in a maximum period of two (2) years, with
elaboration of audit report, plan of action for the
treatment of identified nonconformities, and disclosure of
the actions in progress for the workforce involved in the
activity.

In PG 8 (Fig. 10) defines the process of information
and documentation management where the organization
must define documented procedure for the development,
updating, distribution, integrity control and guarantee of
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adequate access to the operational procedures of the
production processes, information and documentation of
the installation required to comply with the ANP's

technical regulations.

Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

Communication to the workforce of the installation of
incident investigations and lessons learned is
characterized as a process of awareness and continuous
improvement for operational safety.

For the organization meeting the PG 10 (Fig. 12) must
meet the criteria defined in the project and make
acquisitions, according to standards, industry standards
and good engineering practices, structure mandatory
documentation and management on aspects that may pose
risks to operational safety.

PGS
TECHNICAL INFORMATION MAIN COMMON AND SPECIFIC
REGULATION AND PRACTICES MANAGEMENT AND
(RT) DOCUMENTATION OPERATIONAL
MANAGEMENT
The Operator of the Installation will define
in s system of manazement, procadures of
8.1 Purpose control and access fo the documentation
regarding the operational safety.
RTSGS0 / Establish a documentation contral syztam for
ETSGI 8.2 Responzibilities | the development updating, distnbufion,
RTSGSS; P in Information control and integrity of the mformation and
RTSG]P- Managerment of all documentation neceszary to comply
with this Technical Ragulation.
Ensure adequate access of personnel to
8.3 Access fo installation mformation and documentation
Information that are relevant to thiz Technieal
Fegulation.

Fig. 10 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

The information and documentation in an organization
are strategic to the process of internal communication and
decision making, to reach the objects and goals of the
management systems of the ANP.

In order to comply with PG 9 (Fig. 11), of incident
investigation, the organization shall establish a procedure
with the guidelines and criteria for conducting the
investigation of incidents that is affecting operational
safety, reporting by the investigation team, corrective
action plan for the basic causes, communication to the
workforce of the facility and filing of the report for

TECHNICAL
REGULATION
(RT)

PG 10. DESIGN,
CONSTRUCTION,
INSTALLATION
AND DISABLED

MAIN COMMON AND SPECIFIC
PRACTICES MANAGCEMENT AND
OPERATIONAL

ETSGEO /
RTSGL/RIDT/
ETSGES

10.1 Purpose

The objective of this management practica 1=
to describe the reguirsments of management
systems fo promote safety m the desizn,
construction, installation and deactivation
phases.

10.2 Manazement
and Organization

Idast project critena to identify and consider ||
mdustry standards, mdustry standards, and
gcod  engineering practices related to
Operational Safety.

Procurement of installation items and
squipment must meat engineering standards,
standards and best practices.

At the design stage it should reduce human
exposure to the conseguences of eventual
equipment or system failuras.

10.3 Bafety in the

Design, Construction,

Installation and
Deactrvation Phases

Identify all aspects that could introducs
operational safety risks.

Identify the human factors and those related
to the work enviromment and define ways to
change design when identifying.

ETDT

10.4 " A= Built"

In caze of duct operation must have a
procadure that gunarantees the availability of
the document “as built" in the construction
and azsembly phasa.

ETDT

10.5 Commissioning

Provide the duct commuissionmg certificate
(s), in accordamce with legal regulations,
after the complation of the construction and
assambly sarvices.

The Commissionmg certificate (z) must ba
properly  archoved and available for
consultation throughout the life of the Duct.

At the copwmissionmg stage you should
check if: the construction and equipment ars

consultation of the ANP, when necessary.

TECHNICAL PCY MAIN COMMON AND SPECIFIC
RECULATION | INVESTIGATION PRACTICES MANAGEMENT AND
(RT) OF INCIDENTS OPERATIONAL
The purpoze of this managament practics iz
to describe the requirernents that must be
9.1 Purpose considerad in conducting the investigation of
each meident.
Prapare a procedurs to investizate incidants
with  adverse conseguences to  the
Operational Safsty and melude: team siza
%2 Procadoras and | and composition, critaria for conducting the
ETSGE0 S Organization of mmcident, conduchng intervisws, collecting
RT8GES / Research and identifying appropriate records and
RTRGIP records.
Conduet the mveshgafion with siniet
observance of the legal impositions.
The investization team shall commencs
9.3 Execution of work within 48 hours of the closure of the
Investization mcident, except by force majeure.
Prapare the meident investization report.
9.4 Corractive Prapare the meident mveshization report.
Actions
- L The mcidant investization report should be
RTSGI g'jﬁ;m archived and  always  available  for
consultation by the ANP.

Fig. 11 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
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in azccordance with the project; the
procaduras for =afaty, 100,
maintenance and inspection are up to date
and adequate: the risk analysis was
performed and the recommendations met;
and if thare was training for the qualification
of all personnel mvolvad.
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TECHNICAL
REGULATION

{RT)

CONTINUATION
PG 10. DEETGN,
CONSTREUCTION,
INSTALLATION
AND DISAELED

MAIN COMMION AND SPECTFIC
PRACTICES MANAGEMENT AND
OPERATIONAL

BTSGEE

10.6 Marmafactare
and installation of
suhmarine systEm

For the mechanicz] integrity and operations]
zafety of the mabsea system the mmimom
requirements for mapufacnring, mtallation
and commizsioning st be established.

Wannfacturing and Installation must mest the
requirements of standards and codes, best
practices in the industy, conditions of the

Tranzport,  Handline,  Storage and
Preservation of Mlsterials, procedures for
transpartation, handlinz, storage,
presarvation and inzpection of materials and
the protection messure must be developed,
implemented and docemented. Welding nmst
b= developed, mplemented and documented
quzlified procedure, with the requirements ta
b camied out m the welding processes.

Lamching, before stating the work, a
contingency procedure for sk analysis
zcenarios shonld be developed, implemented
and documented. To elaborate, implement
and document submaring system launch
procedures.

Post-Laid Survey should perfonn uwnderwater
inspection with record post-relesse imaszes
and prepare Post-Laid Survey Faport.

Compmizzioning should extablizh, implament
and  doowment  procedure  for  the
Compmizzioning contzinmg lezk test and [/ or
hyrdrostatic test and others.

Comemizzion Feport should prepere a
Compmizzioning Feport, Contaimng
description and location of the part of the
Submarine Systam and others.

Mannfacturing amd In=tallation
Documentatian zhell ensure that the "as
buoilt" docments genersted during  the
mamufzcturing and metallaton phaze are
progery filed.

For the mechanicz] integrity and operations]
zafety of the subsea system the mniwum
requirements for manufachring, mstallation
and commizzioning nmist be established

Mannfacturing and Installation must mest the
requirements of standards and codes, best
practices in the mdusty, condifions of the

TECHNICAL
REGULATION
(RT)

CONTINUATION
PG 10. DESIGN,
CONSTRUCTION,
INSTALLATION
AND DISABLED

MAIN COMMON AND SPECIFIC
PRACTICES MANAGEMENT AND
OPERATIONAL

RTSGSE

TUndertake a new projact, analyze the tensions
and applied loads of the collection, the new
launch and the operationzl phase in the new
location.

Perform and documesnt mtsgrity assessment of
tha rausad Subzea System, remaining life and
damages that may occur during collection,

10.7 Beuze

Ensure that static functions are not reused for
dynamic fanetions and perform
decommissioning.

Elaborats, 1mplement and document a
procedure for the collection of the duct in order
to prezerve its mtegrify.

The rense report should contam the previous
and current location of the Submarina part of
the Submarms Systam, the physical limits, the
result of the Integrity as=essment, and othars.

RTSGEE

Perform an assessment with nsk analyzis for
lifs=  extension, Integrity  assassment,
operational history analysiz, maintenance,
menitormg  and  comtrol  of  Corresion,
inspection, testing and testing, mterventions
and history of integrity and other assassments.

10.8 Extension of
lif=

The uzeful Lifz extenzion report should inchuds
the location of the part of the Submarine
Svetem, with the phy=sical limits, results of the
svaluations, sxpected Comosion rate and
others.

Deetermine new Secunty Envelope, review and
adjust the mtesrty management program,
operational procedures, maintsnance,
imspaction, testing and testing, m accordanca
with the naw conditions set out m the Security
Envalope.

Communication of the project life extension
shall be mada to the ANP at lsast 01 (one) vear
in advance.

www.ijaers.com

TECHNICAL
RECULATION
(RT)

CONTINUATION
PG 10. DESIGN,
CONSTREUCTION,
INSTALLATION
AND DISABLED

MAIN COMMON AND SPECIFIC
PRACTICES MANAGEMENT AND
OPERATIONAL

RTSGIP

10.% Well Lifa Cyele
Staps

The well desizn nmst adhsre to legzal
requirements, ndustry best practices, and
project azssumphions, with procedurss and
standards.

In the construction of the well carmy out a
technical mesting before well construction
with the combractor, to review the well
program, misk analysis and well delivery
documentation (Well Handovar).

In the Production or Injection of the Well, it
shall emsurs that the cperational parameters
related to the elements of the CSB are
monitored and managed, with limats for each
operational parameter, contingency procedures
if the limits of operational parameters are
reached, with operational procedursz for
starting and stopping well, upgrade and
pazsing of well delivery docwmentation (Well
Handover).

In the mtsrvention of the well to =laborate,
document and  implement  intervention
program or procedurs; detail the activities of
the Infervention Stage with the participation of
the Conmtractor, signed Intervention program,
update and pasz  the well delivery
documentation (Well Handover).

In the Abandonment of the Well, they must
guarantse the izolztion of the imtervals that
prezant Flow Potential, current and firture. In
the Permanent Abandomment of wells, 1t 15
necessary to isclate the formations with
Potential Flow comected by wall drilling and
others. In the ground well remove the
equipment from the wellhead and cut the
linings and the conductor at the lavel of the
basa of the well and update the documantation
of well delivery (Wall Handaover);

In the temporary abandonment of the well, it
must guarantee the pressrvation of the integrity
of the wellhead, W order to provids z safs
return to the activities, establizh an adequate
periodic visnal inspection program in the
vicinity of the well, vears, upzrade and pass
well delrvary documentation (Well Handover).

Fig. 12 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

From the design phase to the decommissioning phase,
it becomes strategic to adopt practices of study of process
risks, with analysis of the different scenarios, definition of
causes and consequences, safeguards for protection and
mitigation, with quantitative and qualitative evaluation
criteria, recommendations, deadlines and responsible,
monitoring and monitoring of performance indicators and
records control.

The PG 11 (Fig. 13)

is characterized by the

identification, management and control of the critical

elements

of operational

safety, such as: critical

equipment, systems and procedures, defined as protection
or mitigation safeguard, after analysis of causes and
consequences for the scenarios analyzed.
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PG 11. CRITICAL

TECHNICAL ELEMENTS OF MAIN COMMON AND SPECIFIC
RECTULATION OP:ER-&"E’IOVAL PRACTICES I\L-\N:\G]_EJ\IENT AND
(RT) SAFETY OPERATIONAL
Describe the requirsments for identifying,
11.1 Purpose managing, and controlling Critical Operational
Safaty Elemants of the facility.
. Identify and describe the  eszantial
R.I.l;'é? GPS;?DT ) ) characteristics  and ﬁmctmms of CrEn:ca]
RTSGES ll._E_Id.enﬂﬂcatlm of Elen_neuts of mehmal Bafaty: CrET:!caII
Crtical Elaments of | Equipment; Crtical Systems; and Cotical
Operational 8afaty | Operational Safety Procedures, essential for
safeguarding prevention or mitigation, where
failure causss an accident.
CONTINUATION
TECHNICAL | PG 11. CRITICAL MAIN COMMON AND SPECIFIC
REGULATION | ELEMENTS OF PRACTICES MANAGEMENT AND
(RT) OPERATIONAL OPERATIONAL
SAFETY
Establish  contingency  procedures  and
approval and comtrol system for degraded or
non-operational  Critical Egquipment or
Swyatems.
RTEGRO / Establizsh temporary measuras with deadlines
RTSGI/RIDT/ 11.3 Manazement | for lack of Critical Equipment or Svstems dus
RTSGES and Control of to failurs, degradation or out of operation.

Critical Operational | Implemant equivalent altemative contrels;
Safaty Elemants Feduction and limitation of preduction;
1zolation and shutdown of equipment, systems,
inztallations.
Identify equipmsnt and systems crifical for
operational safsty.
Implemsnt a3 maintenance and calibration
program for ths rehizbilty of the cmfical
equipment and systems of the Pipelines and
their facilities.
Tdentify Critical Elaments of Well Integrity
including Barrier Solidarity Set= (CRE); the
equipment,  svstems  and  procedures
razponsible for activating the elemants of tha
C8Bs and monitoring the mtegrity of the C5Bs
and the Divertar System.
Enzure at least 02 (two) mdependent C5Bs
11.3 Crtieal (Primary and Secondary) or 02 (two) durmg
RETSGIP Elemants of Well | Construction Stages throughout the Life Cyela
Integrity of the Well.
In  the mitervenhon and t{smporary
abandonment of well aszess the nisks and apply
mitigation and control measures, in order to
maintain them at an ALARP level Install a
DHSV (855V) into the well a= a2 C3B and
periodically eval tha non.
The hydrostatic colwnn of the fluid in the non,

Fig. 13 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

RTDT 11.4 Operation

In the organization critical equipment and systems
need management, control, maintenance plan and
calibration, to guarantee their reliability.

In PG 12 (Fig. 14), for identification and risk analysis,
the organization shall establish a procedure with
methodology, criteria and guidelines for tool application,
with the objective of identification, control measures and
recommendations for mitigation and risk prevention.

www.ijaers.com

PG 1.
TECHNICAL IDENTIFICATION MAIN COMMON AND SPECIFIC

REGULATION AND ANALYSIS OF PRACTICES MANAGEMENT AND

N
(RT) e OPERATIONAL

Establish requirements for identifying and
anzlyzing risks that can result in incidsnts to be
conducted at different stages of the
installation's lifa cyele through the use of
racognized focls and documented results.
Tdentify and analyza qualitative or quantitative
risks, with the purposza of recommending
actions to control and reduce incidents.
Define ths scope considering the Crtieal
Elements of Operational Safety, other analyzes
of msks in the Installation or similar
installations; historiczl znalysiz of meidents
occurring in the Installation or similar ones;
layout, human factors and externzl canses
applicable; classify identified risks; idemtify
the actions nacessary for rizk mitization and
prevention.
Rizk identification and analysiz must be
performed by a multidisciplinary team and
approved by the person in charze of the
Installation or by a persen designated by the
company or orgamization legally responzible
for the Installation.
Prepare the report of idenfification and
analysiz of nizks with the objective, scope of
the study, description of the Installation, part
of the mstallafion, system or squipment that
RT3GEO/ 12.3 Methodology | will be submitted to the analv=is; justification
RTSGI/RTDT/ | for Identification and | of the mn:k analyzis methodolesy wused;
ETSGES BRisk Analysis dezeription of the nisk analysiz methodology
ETSGIF usad; nsk  identification and  analymis;
classification of nsks; and recommeandations
and findmgz and make it available for
consultation m  auwdits, mspectons or
verifications.

12.1 Objective

RTSGEO /
RTSGI/RIDT/
RTSGSS /
ETSGIF

12.2 Types of Risk
Analysis

CONTINUATION
TECHNICAL PG 12, MAIN COMMON AND SPECIFIC
REGULATION | IDENTIFICATION PRACTICES MANAGEMENT AND

(RT) AND ANALYSIS OPERATIONAL
OF RISK

Implemeant comrective actions refemrmg to the
recommendations contained in the rizk
12.4 Exacution of | analysiz. In case of changez m the
Rizk Analysiz implementation of these actions or in their
rejaction, they mmust justify their decizions,
evidence that rizks were systematieally
aszessed.

Elaborate the report of identification and
analysiz of risks with the scope of the study,
deseription of tha installation, part of the

RETSGE0 /S 12.5 Elaboration of | installation, svstem or systam that will be
RTSGI/RIDT ! the Report of submitted for analysis; justification of the nizk
RT8GES / Idexntification and analysiz methodeology; description of the risk
RTSGIF Analysis of Risks msathodology used; rizk identification and

anzalysiz; classifieation  of risks;  and
recommendations and exts avalable for
consultation m  audits, mspechons or
vertfications.

Implement comective actions to  the
recommendations in the risk analyvsiz. In the
«case of achions that require their action or their
rejaction, they must justify their decizions;
svidence that msks were systematically
aszessed.

Fig. 14 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

12.6 Results

Process risk studies are aimed at ensuring operational
and personal safety, preserving the environment and
meeting the legal requirements of regulatory agencies.

In PG 13 (Fig. 15), for the mechanical integrity of the
installations, they must be inspected, tested and
maintained in a planned and controlled manner, as
defined in the manufacturers’ manuals, procedures,
standards and good engineering practices.
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TECHNICAL PG 13.
REGULATION MECHANICAL
R INTEGRITY

MAIN COMMON AND SPECIFIC
PRACTICES MANAGEMENT AND
OPERATIONAL

13.1 Purpose

Describe ths requirements for mspections,
testz and maintenance required for mstallation,
systems, structures and aquipment, for
mechanical integmity.

13.2 Materials
Inspection, Tastng,
hMaintenance and
Procursment Planning

Establizh plans and procedures for inspection,
testing and maintenancs, which contam clear
instructions for the safe conduct of activities.

13.3 Control of

RTSGEO Activities

RTSGI/RIDT/
RTSGSE /

ETSGIP

Document all activities related to mechanical
intezrity developed.

Ensurs that operatmg procedurss, manuals, or
amy other document relating to the facility,
systems, structures and  equipment are
accessible to mamtenance persomnel, where
applicabla.

Establish quality assurance requirsments in the
axecution of procedures. Change in project
must have Change hManagemeant.

Critical Operational Safety Equipment and
Svstems must be coversd by inspection,
testing, calibration and mamtenance plans.

13.4 Monstoring and
Evaluation of Rezults

The Installation Operator will be responzible
for momtormg and evalnating the results of
inzpactions and tests.

13.5 Integmty

ETDT /RTSGSS Manzz, # Program

Establizh, mmplement and docoment the
Integrity Management Program (PGI)
throughout the life cycle of the Submarine

System.

PGI zhould be a rizsk analysiz; imtegmity
aszeszment, monmtoring of corrective and
preventive actions and evaluation of PGL

Establizsh records management, contrel and
traceabulify of mtegrity management,
mionitoring and operational control
information.

Update the design= and coordinates of the duct,
the documentation of geclogical, gactechnical
and ocsanegraphic nature that repressnt a risk
to integrity.

CONTINUATION
TECHNICAL PC 13,

REGU&%HON MECHANICAL
INTEGRITY

MAIN COMMON AND SPECIFIC
PRACTICES MANAGEMENT AND
OPERATIONAL

135 Inteprity

RIDT /RTSGSE Manzg, t Program

Establish, mmplement and document program
and procedures for monitoring and control of
Comosion of the Submarine System.

Set deadline for finalizing amnd approving
imtegrity management reports.

Drocumentation should be based on technical
recommendations,  standards,  standards,
regulations and mdustry best practices.

Contrel quahty m the execution of actrvities
and procadures.

Emnzure that activities are only performed after
issumg the necessary  licemses and
authorizations.

Eeep all pipelmes out of operation in
mizintenance or temporarily deactivated undar
safe  conditions, with inspection and
maintenance plans.

Design, implement znd document procedures
for wizual inspection, underwater inspection,
mstrumented PIG, water tighiness test and
hydrostatic test, integrity assessment, system
and equipment funectional wverification, and
vent system inspection when applicable.

Fecord m reportz all the results obiained mn
inspections and actions.

Analyze the results of integrify assazzments.

Implement quality control procedures and
indicators.

Encure material traceability and Workforce
certification.

13.6 Inspection of

RTSGL/RTDT Equipment and Piping

Implement systematic compliance with the
Inspection Racommendations, establishing the
clazsification,  emecution  according to
maxmmum  deadlines  defined m  the
classification A, B, € and D, and quality
control, through mspections, tests and tests: 4
HIGH 10 DAYS; B HIGH 30 DAYS: C
MODEFATE 130 DAYS; DLOW 1 YEAR.

13.7 Maintsnance of

RIDT Equipment and Piping

Elaborate and implement pipeline mamtenance
program to perform the necessary sarvices for
stabilization, containment, drainage and
monitormg of the Pipelme Bands and adjacent
areas, revised and updated whenever
necessary, or at least every 3 (three) years.
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TECHNICAL
REGULATION

ET)

CONTINUATION
PG 13,
MECHANICAL
INTEGRITY

ALATN COMDION AND SPECIFIC
PRACTICES MANAGEMENT AND
OFERATIONAL

ETDT

13.7 Maintenance of
Equipment and Piping

Eesp wup to date the drawings of the
consmuction and aszembly of the Duact and of
the location of the Siip, "a: constructed” in &
term not excesding 180 {one nmdred and
aighty) consecative days after completion of
thie works.

RTDT

13.3 Contral of
External and Internal
and Atmospheric

Corrozion

Implerment a commosion control program: for the
Duct, with limits in accordamce with the
Protocol of Responsibilities.

Implermant control of external corrosion of the
Duct and metsllic installations, buried or
submerged, establishing procedures to comntrol
the installed anti-corrosion system.

The extemsl corrosion control mmst contain
identificarion of the critical alements
procedures  for momitoring the  cathodic
protecton systen

Fesource: peeded for the montoring and
eaotion services, comtrol of records, comtrol
and traceability of information.

Implerpeant comiyol of intemsl corrosion of
duocts and other metsllic instsllatdons, with
procedures to conwol the installed amfi-
COTTOSioN Systan.

The imtemal comoston comtrol must inclode
idenrification of the critical slements
procedure  for the determimetion of the
comosivenss: of the transported products,
procedures for the periodic peszage of cleanimg

ETSGIP

13.8 Well Itegrity

pigs.
Ensure well imtegrity throwshont wvour Life
Cycle.

Establizh,  document and mplerneant
acceptance criteria, plans and procedures for
inspection, werification, maimtensmce  and
monitoring of well integrity in compliasce
with industry best practices.

Engure that CEB: and other oritical systams
availzhle for uze.

Carry out the verification of the elements of the
CEE, praferahly, by maans of test ar by mesns
of confinnation with a justification.

Ensure that the cutting elements have the
ability to cut tubualar or cables down into the
well

The oatting capacity mformstion must be
availzble to the relevant Workforce.

Fig. 15 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

The management of the mechanical integrity of the
facilities, in order to anticipate, prevent, manage and
mitigate the risks and exposures of the workforce to these

conditions,

with  the

elaboration

of an integrity

management program (PGI), with corrective, preventive
and evaluation actions from the program.

For PG 14 (Fig. 16), the organization shall define an
operational procedure with the emergency preparedness
and response plan, with resources and response structure,
including contractors providing emergency response
services, accidental scenarios of risk installations, alarm
systems, simulation exercises, report generation and

action plan.
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MATN COMMON AND SFECTFIC
PRACTICES MANAGEMENT AND
OFERATIONAL

Engure proper planning and manzzement of
14.1 Purpose major emergencies that may ooour during the
installstion operation.

Dafine the tezm responsible for drafins

amerTgency  plans, the qualification and

exparience of the team.

Diatenming the size of the scensno considered

142 Emargenm andth.gmmple::it_\'nﬁ'_tbeacliﬁt_\',h.ﬂaﬁnu,

i ol g opera.nmunmdmalunglmbealual}md_ _

Tdentify from the analyzis of Fisks, the major
emergencies and describe the  associated
accidental scenarios; evaluste the capacity of
response to each scenario.

Eztablish the Emsrgency Plan for the

Inztallation, which should comtain the

preparstion and respomse procedures faor

EMETESNCIES.

Dafine the feanmes and respomse smucnmre

availzble in another location. The plan should

indicate how struchmes and shered resources
will be wizgered.

Establish 2 waining program that ncludes

143 Respanse EMETESNCY TESpOnsS team membars and people

Mlzjor Emergancies expnsed.m accidental scenarios.

The Plan should also inchode the identification

of the Instellation  legal respomsibla,

desiption of access to the Imstallation,
accident scensrios, warming systems, sccident

Ieporting, organizationzl respamse STUCTETE
RT3GE0 and others.

BTG/ RTDT Arcidents]l "pil lesk" hypothesiz may be
BTEGES/ trearad only in 2 specific emerzency plan, such
RTEGIP as "Ehipoard Oil Pollution Emergency Flan"

and / or other specific Emergency Plan.

Igantify all respomse respurces, includmz

144 Management of | emergency systems and egoipment, and

Fesponse Fesources | contractor companies providing  support

FETViCes.

E:ztablish reliahle and effective cormuanication

and alamm systems, intemal and exiemal

conumunication procedures, including
regulatory szencies, goverment azencies and
others.

Fig. 16 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

TECHNICAL | SO 14 LARGE
REGULATION | EMERGENCY
¥ | PLANNING AND
ET) MANAGEMENT

14.5 Conumumication
Swztem

For effective response to a major emergency, a trained
workforce is needed with specific training and
participation in emergency simulation, with application of
resources defined in procedure and with knowledge of the
results.

PG 15 (Fig. 17) deals with the establishment of
operational procedures with starting and stopping
activities of the equipment, clear instructions, updated
and made available on the operational fronts, for training
and consultation of the workforce, to perform the tasks
aimed at the safe operation of the facility.

www.ijaers.com

TECHNICAL PC15- MAIN COMMON AND SFECIFIC
EEGULATION | OFEBRATING FRACTICES MANAGEMENT AND
(RT) PROCEDURES OFERATIONAL

Dascribe  the requirernents thet st be
15.1 Purpase conzidered by the operational safety management
syztam in establishing safe aperating procedurss.
Elzbarate, docwment and control the operations]

ljn'szclabmﬁu;' ;Pm:edm:ﬁ Eo\rﬂle npaanm that are carried out
Opersticzal in ﬁe_msmllaunm._,_ with daar_ ami spacific
Proced instrctions for carrying oot the activities, updated
and available, for zll personnel imvolved.
ETaGE0 153 Starting and | Establish and miplament procedures for start-ap
RTEC/BTIDT Stopping and deactivation operations, with updated pre-
RTSGSE/ Procedures operation information, where agplicable.
ETSGIP Specify the various categonss and types of
conCumment  operations  Wwhere  thare  are
considerable operstional imterfaces and when
15.4 St prasenting pew hamards that were not considered

N in the rizk aszezument.
Operations | et alequae  md Telabie
conurunication systEm benwesn remote paimts
and the control room respansible for the operation
of the Submarine Syztem and pipelines.
Estahlish the Operation Manual considerins
eisting processes, siatic, dynamic equipment
existing pcip&l'm.es ! pipelines; design festores;
limitarians eyuipHent oparation;
specifications; 5afeh critical  elements;
operational camtrols; and gualification of the work
fm:eiarmeemanmmafmupmnma,genml
description of the syztem, pipelines and the data
3.5 Operstion | of the equipment and process systems, the
Dvlzrmeal physicochernical and safery characteristics of the
products, flovecharts, indication of the operarional
parameters  of the project, lzanchers and
(PMEDQs), matinmm oparating pressures (PO,
vohmies and temperaturs, procedurss for starting
and stopping equipment, procedures for switching
redimdant equipment, reference to the Emergency
Plan | list of insmuments, protection devices and
alamms.
Feezistering and confrolling oparationsl variablas,
" N evalusting and addressing sbnormal operating
$'EMm conditions  affects  the operational  safety,
- operation snd smuchoa] mtegrity of static,
dynamic and piping equipment.
Implament and document a3 Mwiaa]l Opemti.uﬂ.
Procedure - PMO, with other companies or
MaNEIEHENTE duecﬂ'. imvolved in the Operation
of the Submarine S‘iawua.ndhpalmes, in ordar
to establish mterfaces, actions and operations]
-

Fig. 17 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

RTSGI/EIDT

RTDT /RTSGSS 15.7. Operatian

Operational  procedures and data collection

instruments should be objective and user-friendly because
they are the primary documents used by the facility's
workforce in the execution and recording of critical
operational safety tasks.
For PG 16 (Fig. 18), all temporary or permanent changes
must be analyzed, evaluated, managed and documented,
with action to control the risks, approved by appropriate
managerial level, communicate, train the workforce in the
change of the standard and maintain records control.
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TECHNICAL FC 16
RECULATION | MANAGEMENT
(RT) OF CHANGES

ALATN COMMON AND SFECTFIC
PFERACTICES MANAGEMENT AND
OPFERATIONAL
Ensure that permansnt of temporary changes to be
made to the installation comply with the Safety
Fequirements 35 defined in the Techmical

Fesmlations and the relevant legizlation.

Changes in operations, procedurss, standards,
facilities, sguipment, systerns ar personnel shiould
be eveluated and mamaged.

Tmplement 2 procedire to manage changes that ||
may zffect the Operational Safery considering the
description of the proposed change, justification
for the chanze and the project specification, when
applicable; the zsseszment of hazards and the
overall impact on actvities, prior to the
implementation  of m.od.l.ﬁc.anuus updating
procedures and documentation affectad by the
changa.

Tram and connmamicate to all staff whose work is
impacted by changs.

The autharization for prapozed chanzes should be
issuad by bavel

The docomented change nmst be archived and
availshle for consultstion far a minirmmm period
aof five (5) vears.

Fig. 18 - Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

14.1 Parpaose

146.2 Types of
Changesz

RTSGED 1
RTSCI /ETDT S
RTSGSS/
ETSCGP

14.3 Cantrol
Procedures

Change management seeks to identify the risks of
changes to the operational safety and integrity of the
facility, with the definition of actions by team of
installation specialists and approval by management level,
for the effectiveness of the change.

Safe work practices and control procedures in special
activities defined in PG 17 (Fig. 19) are characterized by
the application of the Work Permit (PT) and Risk
Analysis (AR), according to a documented operational
procedure, with guidelines for the emission, periodic
verification of the critical services, closure, archiving of
documentation and performance indicator, for monitoring
and follow-up.

TECHNICAL
EEGULATION

ALATN COMDMNION AND SPECIFIC
FRACTICES MANAGEMENT AND
OFERATIONAL

Control and manage the rizks to the Operational
Safety during the specizl activities of the
Installation, not comtemplatad.

Establizh a work penmit svstem and other means
of comtrol 10 manaze activities in hazardous

areas.
The work panmit mmst be docameantad, with
claar and concise authorization instructions and
forms, controls, end work permits approved at
the appropriate level by the facility
“mkpxmltmﬁmmannusb{m]dhemnnmaﬂ
irmolved in the execution of the service, keeping
them in 3 (taree} ways: one at the service
loczton, one with the supervizor and the third at
the office.

Tafine the GhRE mystem for each Grpe of Work
DPermit PT's services im Critical Elememts of

RETIES0
RTSGE /FTDT ¢
ETSGES /
RTsED

17.2 Work Pernut
Orperationzl Safety must be maintained for at
least twa {2) vesrs.

The procedures for isswing the Work Permit
nmst e reviewsd snd updatad wheanever
necessary and filed, at least 3 (three) years List
the Sling deadlines for sach type of PT in the
procedure.

IJomitar the performances of activities and ensure
that wark perreits and comtrols are wsed unetl
completion of work.

Prevent and puminize Impacts to the

ervirgnrnant and the ricks to well rtesring.
Activities associatad with the lifa cycle of the

well should be supported by the smvirommental
17.4 Environmenral | penmits in effect izsued by the enwirommental
Preservation Agencies.

Wells temporarily abandomad should be
protected by ewmisting emvirmumental permits.
TWells permamently abandoned will not be
required o prove envirommental authorization.

Envirormental authorizations should alway: be

ETEER

the land well
17.4 Envin 1 hcsnomsu:‘unng the ewmacution of the

RIS Presaration

exacution of the Comstruction, Production,
Intervention snd Absndonreent activitias.
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RTSCHP

17.4 Environmesntal
Preservation

Dievalop Land lease project for the Construction,
Production, Imervention :nd Absndonrment
Stages in arder to presence the envirarment.

Prepare  and  implement mspection  and
maintenance plans for 2l Well Life Cycle
Stages, except for Permanent Abandowmeant.

Evaluate the uze: of technologies, materials,
aquipment and products that prevent and
minimize impacts to the environment.

The  envirormentzlly soumd  materisls and
products.

The final destination of material: and equinmant
mmst ocour ih oam emvirommentally  comrect
TEEr.

Solid wastes and effluoents from the Wall pmst
hawe temporary  storage,  estment  and
envirgmnentally sppropriste final disposal.

Diocumentary recard of the final destination of
aquipment and materizls, Teastment and final
dispozal of solid waste and efflusnts.

ETDT

17.5 Duct History
Log

Eezep updated historical recards of each duct
aoperated by him and filed in hard, GIS or other
digital mediz, throughout the life of the duct.

Tpdating Duct designs, bath new and exsting,
nmst be completed within 130 (unehu.u.ﬂmcland
aighry) days afer the modification.

17.5 Signaling of
Pipelines

Inztall and maintaim landmarks duct ranze limir,
Duct cignaling landmarks buried anode bed
framevorks, frameworks for asrial surveillance,
access pla‘be; indication, facility identification
plates on the sorface of the Stip aad waming
gigmz and guidance with Incident prevention
informarion  and messages  addressed 1o
neizhboring comrmitiss,

ETDT

17.7 Bublic
Amwvarensss

Implermant wittten prosram of public awarensss
and mobilization o order to mebttaim public
authorities, companiss with potamtizl rizk to
neighboring Pipelines and comumumities tracks,
informed aad sensitized to the rizks nherent m
the operation of pipelines, disserninsting
praventive procedurss for mitigation mcidents,
to confrol emergemcies and for evenmnal
shandomment of the affactad area.

TECHNICAL
REGULATION

RT)

CONTINUATION
PG 17. 5AFE
WORE
FRACTICES AND
CONTROL
PROCEDURES IN
SPECIAL
ACTIVITIES

MATN COMDION AND SPECTFIC
PRACTICES MANAGEMENT AND
OFERATIONAL

ETIDT

17.7 Bublic
Amwareness

Implemant procedures to record the events
related to Incident: with impact aropund the
Pipeline Band;

Hold meetings, meetngs, parsonal contacts with
neighbors of the Smip and comtacts with
mmmicipal apencies, schools, companies and
others.

Implantation of a telaphane line with free access,
with 24-hour service, mcluding weskends and
holidays, with the dizclosure of the mumber.

Esep program documentation and records of
conuunity outrezch and mobilization activities
availsble

178 Pravention of
Third Party
Dramzges

Mzintain damage prevention program by
activitiss of Third parties imvolving works of amy
natars an, wnder or in the vicinity of the Duct
Eands.

The Third Party Activities Damage Prevention
Program, the Third Parfy Imterferance
Management Procedure and its documentation
should be reviewed and updated as necessary,
and archived for at least 3 (three) vears.

Fig. 19 -

Integration of Technical Regulations,
Requirements, Management Programs (PG) Main
Management and Operational Practices
Source: Prepared by the author of ANP, 2007; ANP,
2010; ANP, 2011; ANP, 2015 e ANP, 2016.

PT is a formal authorization issued by the work force
involved in the operation, for the maintenance team to
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execute a preventive or corrective action service (OS)
order, and the risk analysis (AR) actions in a safe manner.

V. FINAL CONSIDERATIONS
5.1 Conclusion
The matrix with the integration and matching of the
ANP  technical regulations will  simplify  the
implementation and integration with other management
systems such as QMS&ST (SGI) in the global
management of concessionaire or operator of oil and
natural gas fields, and will also contribute to the
elaboration of data collection instruments of the type:
interview script with open questions or affirmations,
questionnaire with closed questions on a five-point Likert
scale and checklists, to periodically perform diagnoses
and/or evaluation of implementation performance and/or
maintenance of management systems applied in the
exploration and production of oil and natural gas.

5.2 Future research

The integration matrix of the 17 (seventeen) Management
Practices and the common and specific requirements of
the 5 (five) ANP technical standards will be integrated
into the SGI (QMS&ST) management systems, with an
interview script for managers, a questionnaire with five-
point Likert scale questions and checklists to perform a
diagnosis and / or evaluation of the performance of
management systems practices in the perception of
worker force in mature fields of the oil and gas
exploration and production area in the Northeast of
Brazil.
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