°
w SLOVENSKI STANDARD

SIST EN I1SO 16530-1:2017
01-maj-2017

Industrija za predelavo nafte in zemeljskega plina - Celovitost vrtine - 1. del:
Upravljanje zivljenjskega cikla (ISO 16530-1:2017)

Petroleum and natural gas industries - Well integrity - Part 1: Life cycle governance (1ISO
16530-1:2017)

Erddl- und Erdgasindustrie - Rohrleitungstransportsysteme - Auslegung, Konstruktion
und Instandhaltung von stahlverkleideten Rohrleitungen (ISO 16530-1:2017)

Pétrole et industries du gaz naturel - Intégrité du puits - Partie 1: Gouvernance du cycle
de vie (ISO 16530-1:2017)

Ta slovenski standard je istoveten z: EN ISO 16530-1:2017

ICS:

13.020.60 Zivljenjski ciklusi izdelkov Product life-cycles

75.180.10 Oprema za raziskovanje, Exploratory, drilling and
vrtanje in odkopavanje extraction equipment

SIST EN ISO 16530-1:2017 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN ISO 16530-1:2017

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 16530-12017
https://standards.iteh.ai/catalog/standards/sist/326e0196-744d-4c0e-b117-
839e62155229/sist-en-iso-16530-1-2017



EUROPEAN STANDARD ENISO 16530-1
NORME EUROPEENNE
EUROPAISCHE NORM March 2017

ICS 75.180.10

English Version

Petroleum and natural gas industries - Well integrity - Part
1: Life cycle governance (ISO 16530-1:2017)

Pétrole et industries du gaz naturel - Intégrité du puits Erdol- und Erdgasindustrie - Bohrungsintegritat - Teil
- Partie 1: Gouvernance du cycle de vie (ISO 16530- 1: Leitlinien zur Lebenszykluslenkung (ISO 16530-
1:2017) 1:2017)

This European Standard was approved by CEN on 3 February 2017.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (Englishy)FrenchyGerman). A version in any other language made by
translation under the responsibility of'a’ CEN‘memberinto its'own language-and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 16530-1:2017 E
worldwide for CEN national Members.



EN ISO 16530-1:2017 (E)

Contents Page

EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 3



EN ISO 16530-1:2017 (E)

European foreword

This document (EN ISO 16530-1:2017) has been prepared by Technical Committee ISO/TC 67
"Materials, equipment and offshore structures for petroleum, petrochemical and natural gas industries”
in collaboration with Technical Committee CEN/TC 12 “Materials, equipment and offshore structures
for petroleum, petrochemical and natural gas industries” the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by September 2017 and conflicting national standards
shall be withdrawn at the latest by September 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland,. Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland; Portugal,' Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom

Endorsement notice

The text of ISO 16530-1:2017 'has'been” approved’ by CEN as“EN"1SO'16530-1:2017 without any
modification.



SIST EN ISO 16530-1:2017

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 16530-12017
https://standards.iteh.ai/catalog/standards/sist/326e0196-744d-4c0e-b117-
839e62155229/sist-en-iso-16530-1-2017



INTERNATIONAL ISO
STANDARD 16530-1

First edition
2017-03

Petroleum and natural gas
industries — Well integrity —

Part 1:
Life cycle governance

Pétrole et industries du gaz naturel — Intégrité du puits —

Partie 13Gouvernance du cycle dewvie

Reference number
ISO 16530-1:2017(E)

©1S0 2017




ISO 16530-1:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved



Contents

ISO 16530-1:2017(E)

Page
FFOT@WOT ........coocccoveeses st 5555855855855 vii
IIMETOUICEION. ..o viii
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Abbreviated terms
5 Common elements of the well integrity life cycle.............., 11
51 GIBIETAL ..
5.2 Well integrity
5.3 WELL INEEGTTEY POLICY oottt 12
54  Well integrity management SYSTOIML..........oieiisiesseetiese st 12
5.5 Risk asS€SSMENt ...
55.1  General...
5.5.2  Riskregister..............
5.5.3  Well type risk profile.......c.cccrenn
5.6  Organizational structure and tasks
5.7 BATTEET'S e
T80 S €Y 4 U= S
5.7.2  :Barrier philosephy;
5.7.3 Well'barriers:.....20
5.7.4  Operational barriers.; -
5.7.5  Human barriers. ...
5.7.6  Administrative controls
RYVAV RN V1Y o F= Vot ol o 1 0 U=} e e
5.8  Performance'standards for equipment. e 18
5.8.1  General
582  Well 0perating HIMIES ...
5.9 Well DarTier VETrifiCatiON. . ...
59.1 General......
5.9.2  Function testing
5.9.3  Barrier verification testing
5.9.4  Direction of flow ...
5.9.5  Effects of temperature.................
5.9.6 M0Odelling VerifiCation . ...
5.10 Reporting and dOCUMENTATION ...t
5.10.1 General ..
5.10.2 Well integrity status reporting......
5.10.3 Well life cycle phase deliverables
5.10.4 Well handover process...........cccouu...
5.11 Management of change..........c.
S.1TLT  GOIIETAL e
5,112 MOC PIOCESS oo
5.11.3 Dispensation from the WIMS
512 CONtINUOUS IMPIOVEIMIEIIT .....ooioroerieieeierer e
501201 GEIIETAL oot
5.12.2 Key performance indicator monitoring..
5.12.3 Lessonslearned.........
5013 AUATEIIZ e
700 115 0 N €Y U= S
5.13.2  AUIE PIOCESS w..oooooeeieveeiieeesesesssssssss st
6 Basis Of A@SIZI PRASE ... s
6.1 Basis of design phase ODJECTIVES ...

© 1S0 2017 - All rights reserved iii



ISO 16530-1:2017(E)

6.2 Organizational structure and tasks........
6.3 Well DArTiers ...
6.4 Hazard identification and assessment
6.5  Well integrity considerations for the basis of deSign. ... 28
6.5.1  General information to be provided. ... 28
6.5.2  Well objectives and life cycle
6.5.3  INFIOW T@QUITEIMEITS ...
6.5.4  OULIIOW TEQUITEIMIEIITS ..ottt
6.5.5  Well location @and LArZEES ...
6.5.6  Prognoses regarding geological formations, pore pressure, formation
Strength and tEMPEIATULE. ... 29
6.5.7  Data acquiSition FeQUITEIMEIITS ... 29
6.5.8  Other considerations for Well INteGIItY ... 30
6.5.9  Production and injection characteristics affecting well integrity through
TN THE@ CYCLE .o
6.6 Quality assurance and approval process...
6.7 DIEIIVETADIES .....ooc s
WELL A@SIZI PRIASE ..o 31
7.1 Well design Phase ODJECTIVES ... 31
7.2 Organizational Structure and tASKS ...t 31
7.3 Risk controls in well design
7.3 1 RISK T@ISTOT ..o
7.3.2  LESSOMNS IEAITIEA ..o
7.3.3  Well lifeeycle risk-eonsiderations . 5. 535355
7.3.4  Additional considerations during well design
7.4  Well DArTiers ... flogudam sy g b h i oo
TATL GOIIETAL et e e
7.4.2  Well barrier plan
7.4.3  WBE design performance standarads m el e
7.4.4  Verification‘of the final'well barrier
7.4.5  Emergency shutdown related'safety’systems
7.5  Well operating limits. ...
7.6 Contingency planning for well construction.....
7.7 Surveillance and monitoring requUIremMents............cornn
7.8 Well design deliverables, reporting and documentation
WEIl CONSEIUCTION PRASE ..........oooo s s 40
8.1  Well construction phase ODJECTIVES. ... 40
8.2 Organizational Structure and TASKS ... 41
8.3 Well programme
8.4  Well barrier schematic..
8.5 BarTier VETTFICATION ..ot
8.5. 1 GEIIETAL e
8.5.2  Wellhead movement and fatigue..
8.5.3  COIMBIIE e
8.5:4  CaSING S0 LOSTING ...t
8.5.5  Wellhead seal profile........
8.5.6  Tubular connections............c......
8.5.7  (Casing Wear ...
8.6  Riskidentification and assessment
8.7  Management of change...........cne,
8.7.1  Potential changes to the Well PIan ...
8.7.2  Suspended well CONSIAETALIONS ...
8.8 Deliverables (reporting and documentation) ..
8.8.1  Well handover information...................
8.8.2  Riskregister........
8.9 CONTINUOUS IMPTOVEITIEIIE. ..o
Well 0perational PRASE ... 46

© ISO 2017 - All rights reserved



ISO 16530-1:2017(E)

9.1 Well operational phase objectives....................
9.2 Organizational structure and tasks
9.3 Wl DATTIETS ...oocccvvcicsscs e
00301 GOIIETAL e
9.3.2  Performance StANAArAS ...
9.3.3 Leakrates
9.4  Well monitoring and surveillance
04,1 GEIIETAL .o
9.4.2  Monitoring and surveillance frequency..
9.4.3  Well operating limits ...
9.4.4  Suspended and ShUt-in WEILS ...
0.4.5  ViISUAL ISP ECEION ..o
9.4.6  Well logging
9.4.7  COTTOSION MIOTIEOTIIG .oooioriieiiieie e
9.4.8  Corrosion monitoring and prevention — €Xternal.......... i, 54
9.49  Erosion MONITOTING. ...
9.4.10 Structural integrity monitoring
9.4.11 Well elevation monitoring...............
9.4.12 Reservoir subsidence............ccccoc....
9.5 Annulus pressure management ...
9.5.1 Management CONSIAETALIONS ...
9.5.2  SoUrces Of ANNUIUS PIrESSUTE ... sssssssesssssssssssssessseee
9.5.3  Annulus pressure monitoring and testing ...
9.5.4  Frequency of monitoring tubing and annulus casing pressures
9.5.5 JInvestigation of annulus,pressure-. [« . V... k.
9.5.6 Maximum allowable annulus surface pressure
9.5.7  Maintaining ahnulus:pressure withinithe thresholds............cccc....
9.5.8 Review and change of MAASP and thresholds ...,
9.6 Well MaINtENANCE ...t 8 F 1653 b Frererseeresisessseeeseeoseissoseses s
9.6.1} s Generali.ich.cioaisloo
0.6.2  ReplacementiDartS:o it emice s 2l d Fommmrmmmmmsmmsmsssessssssssssesssssessssesssssessssessssssssssesssesssees
9.6.3  Frequency Of MaiNteNANCE ...... ..o
9.6.4 Component testing Methods ...
9.7 Risk assessment of well integrity failure and its management
0.7.1  GEIETAL .o
9.7.2  Integrity failure ranking and prioritization...
9.7.3  Well failure model.......cccoiiiiicien
9.8  Reporting and dOCUMENTATION ..o
9.9 PeriOdiC WEIL TEVIBW ..ot
9.9.1 Well use review ...
9.9.2  End of well life review.........cccoccne
9.10 Change of well US€........cccccs
9.11 Well stock performance review
9.12  CONtiNUOUS IMPTOVEITIEIIT . ...ooooiieviiiierieiiieis etk
10 Well iNterVentionN PRASE. ...t 69
10.1  Well intervention phase ODJECTIVES ... 69
10.2  Organizational Structure and LASKS ... 70
10.3  Well handover ...
10.4 Well intervention programme......
10.5 Well barriers ...
10.5.1 General.....ccoee
10.5.2 Well barrier plans ...
10.5.3  Well barrier qUalifiCation ...
10.5.4  Well barrier VerifiCation ...
10.5.5 Well operating limits ...
10.6 Risk management..........cccocnce.
10.7 Management of change
10.8 Deliverables (documentation and reports)

© IS0 2017 - All rights reserved v



ISO 16530-1:2017(E)

11 Well abandonment phase.............e,
11.1  Well abandonment phase objectives
11.2  Organizational structure and tasks........
11.3  Well abandonment PrOZIamITIE ........iririeeieeeesessiesssesessssssssesssssssessesee s
11.4  Well barriers for abandOnment. ...
11.4.1

11.4.2 Well barrier material selection and qualification
11.4.3 Well barrier placement, configuration and redundancy ... 76
11.4.4 Well barrier verification ...
11.4.5 Reference documents for well abandonment barriers
T1.5  RISK MANAZEIMIEIIT oottt
11.6 Management Of CHAIEZE ...
11.7 Deliverables (documentation and FEPOTES) . ...
Annex A (informative) Risk assessment teChNIQUES ... 79
Annex B (informative) RISK F@GISTET ............o et 82
Annex C (informative) Example of well integrity roles and responsibilities chart..............c. 85
Annex D (informative) Example of a well integrity competence matriX ... 86

Annex E (informative) Examples of well barrier elements, functions and failure characteristics..88

Annex F (informative) Examples of well barriers during the well life cycle and a well
DATTIET SCREIMATIC .......oooocc s 91

Annex G (informative) Example of performance standard for well barrier elements ... 96

Annex H (informative) Function testing by analysing hydraulic signature

Annex I (informative) Determination of leak rates " 0 L e Ll L
Annex J (informative) Well RANAOVET .............. . ..o ensipesiasoeesiss s rimesees e
Annex K (informative) Examples:of key-performance indicators . 744d-dc0ebll T
Annex L (informative) Example of hazard identification checkIist ...\
Annex M (informative) Example plot of pore pressure versus formation strength ... 108
Annex N (informative) Well barrier element performance requirements................ 109
Annex O (informative) Example of leak testing of gas-lift valves.............. 110
Annex P (informative) Example of well operating Hmits. ... 112
Annex Q (informative) Example of possible well leak paths ... 114
Annex R (informative) MAASP calculations

Annex S (informative) Example of a change in MAASP calculations..............ccoe 121
BIDIHOGTAPIY ... 123

vi © ISO 2017 - All rights reserved



ISO 16530-1:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to éonformity assessment,’as' well as information /about 1SO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.htiil.

This document was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore
structures for petroleum, petrochemical-and-natural-gas-industries, Subcommittee SC 4, Drilling and
production equipment. '

Alist of all parts in the ISO 16530 series can be found on the ISO website.
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Introduction

This document has been developed by oil and gas producing operating companies and is intended
for use in the petroleum and natural gas industries worldwide. This document is intended to provide
guidance to the well operator on managing well integrity throughout the well life cycle. Furthermore,
this document addresses the minimum compliance requirements for the well operator in order to claim
conformity with this document.

It is necessary that users of this document are aware that requirements over and above those outlined
herein may be needed for individual applications.

This document addresses the process of managing well integrity during each of the well life cycle
phases, namely: basis of design; design; construction; operation; intervention (including work-over)
and abandonment.

The following terminology, in line with ISO/IEC Directives, is used in this document:
a) The term “shall” denotes a minimum requirement in order to conform to this document.

b) The term “should” denotes a recommendation or that which is advised but not required in order to
conform to this document.

c¢) Theterm “may” is used to indicate a course of action permissible within the limits of this document.

ileh

d) The term “can” is used to ex ress($0551b111ty or capablhty
In addition, the term “consider” is use

to 1récate asu gEStIOl’l or to }/me

The phases of a well life cycle have se arate an&l J 1rslé%trgqu1remlnts for achieving well integrity

management objectives, but all phases have common elements and technlques Clause 5 discusses these
common elements and techniques. Clauses ase and its requirements.

Additionally, each clause Highligh ‘1! Q%l&‘h@gé%&tﬂtb“ﬂe‘bohg/f&ér%’ Q/v%ﬁ‘ﬂn“gt@febé&ﬁlmon elements and

techniques as applicable to that phase. 839e62165229/sist-en-1s0- 16530-1-

Figure 1 summarizes the elements which are common among phases, and the relation between the phases.

Elements common to all phases

Well integrity Organisational structure Reporting & documentation
Well integrity management Well barriers Management of change
Well integrity policy Performance standards Continuous improvement

Risk assessment Well barrier verification Auditing

Well integrity life cycle phases

Optional workflow
Construction
phase

=)

Figure 1 — Elements common to the phases of well integrity management

Basis of design
phase
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Petroleum and natural gas industries — Well integrity —

Part 1:
Life cycle governance

1 Scope

This document is applicable to all wells that are operated by the petroleum and natural gas industry.
This document is applicable to any well, or group of wells, regardless of their age, location (including
onshore, subsea and offshore wells) or type (e.g. naturally flowing, artificial lift, injection wells).

This document is intended to assist the petroleum and natural gas industry to effectively manage well
integrity during the well life cycle by providing:

— minimum requirements to ensure management of well integrity; and

— recommendations and techniques that well operators can apply in a scalable manner based on a
well’s specific risk characteristics.

Assuring well integrity-comprises;two main building blocksythe firstisito ensure well integrity during
well design and constructien, and the second‘isto'manage well integrity throughout the remaining well
life thereafter.

This document addresses each stage of the well life cycle, as defined by the six phases in a) to f), and
describes the deliverables between each phase withinlaWell Integrity Management system.

a) The “Basis of Design Phase” identifies the probablesafety and environmental exposure to surface
and subsurface hazards and risks that can be encountered during the well life cycle. Once identified,
these hazards and risks are assessed such that control methods of design and operation can be
developed in subsequent phases of the well life cycle.

b) The “Design Phase” identifies the controls that are to be incorporated into the well design, such
that appropriate barriers can be established to manage the identified safety and environmental
hazards. The design addresses the expected, or forecasted, changes during the well life cycle and
ensures that the required barriers in the well’s design are based on risk exposure to people and the
environment.

c) The “Construction Phase” defines the required or recommended elements to be constructed
(including rework/repair) and verification tasks to be performed in order to achieve the intended
design. It addresses any variations from the design which require a revalidation against the
identified hazards and risks.

d) The “Operational Phase” defines the requirements or recommendations and methods for
managing well integrity during operation.

e) The “Intervention Phase” (including work-over) defines the minimum requirements or
recommendations for assessing well barriers prior to, and after, any well intervention that involves
breaking the established well barrier containment system.

f) The “Abandonment Phase” defines the requirements or recommendations for permanently
abandoning a well.

The six phases of the well life cycle, as defined in this Scope, and their interrelationships, are illustrated
in Figure 1 in the Introduction.

© IS0 2017 - All rights reserved 1
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