ICS 75.180.10 SLOVENSKA TECHNICKA NORMA April 2020

3 Ropny a plynarensky priemysel STN
Specificke poziadavky na pribrezné konstrukcie EN I1SO 19901-9
Cast’ 9: ManaZérstvo integrity konstrukcie (1ISO

ST N 19901-9: 2019)

45 0932

Petroleum and natural gas industries - Specific requirements for offshore structures - Part 9: Structural integrity management (ISO
19901-9:2019)

Tato norma obsahuje anglickl verziu eurdpskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR &. 03/20

Obsahuje: EN ISO 19901-9:2019, 1SO 19901-9:2019

130554

Urad pre normalizaciu, metrolégiu a skasobnictvo Slovenskej republiky, 2020
Slovenska technicka norma a technicka normaliza¢na informécia je chranena zakonom ¢&. 60/2018 Z. z. o technickej normalizacii.



STN EN ISO 19901-9: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky

EUROPEAN STANDARD EN ISO 19901-9
NORME EUROPEENNE
EUROPAISCHE NORM September 2019

ICS 75.180.10

English Version

Petroleum and natural gas industries - Specific
requirements for offshore structures - Part 9: Structural
integrity management (ISO 19901-9:2019)

Industries du pétrole et du gaz naturel - Exigences Erdol- und Erdgasindustrie - Spezielle Anforderungen
spécifiques relatives aux structures en mer - Partie 9: fiir Offshore-Anlagen - Teil 9: Integritdtsmanagement
Gestion de l'intégrité structurelle (ISO 19901-9:2019) fiir Konstruktionen (ISO 19901-9:2019)

This European Standard was approved by CEN on 8 June 2019.

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 (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into 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, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, 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: Rue de la Science 23, B-1040 Brussels

© 2019 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 19901-9:2019 E
worldwide for CEN national Members.



STN EN ISO 19901-9: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky
EN ISO 19901-9:2019 (E)

Contents Page

EUTOPEAN fOT@WOTI(......iiuiimssnsnsisnsssssmssssssssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s e se s se s s sssssasasasanansnsnsssnssssssnsasanass 3



STN EN ISO 19901-9: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky
EN ISO 19901-9:2019 (E)

European foreword

This document (ENISO 19901-9:2019) 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 March 2020, and conflicting national standards shall
be withdrawn at the latest by March 2020.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN 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, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice

The text of ISO 19901-9:2019 has been approved by CEN as ENISO 19901-9:2019 without any
modification.



STN EN ISO 19901-9: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky

INTERNATIONAL ISO
STANDARD 19901-9

First edition
2019-07

Petroleum and natural gas
industries — Specific requirements
for offshore structures —

Part 9:
Structural integrity management

Industries du pétrole et du gaz naturel — Exigences spécifiques
relatives aux structures en mer —

Partie 9: Gestion de l'intégrité structurelle

Reference number
1SO 19901-9:2019(E)

©1S0 2019



STN EN ISO 19901-9: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky
ISO 19901-9:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, 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 [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2019 - All rights reserved



STN EN ISO 19901-9: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky

IS0 19901-9:2019(E)
Contents Page
0 WS40 o OO vi
0000 (070 L0 Ut o (o) o V00O vii
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Symbols
5 ADDI@VIATEA TEITIIS ..........oooooooeeee oot 5
6 SIM FfUNAAIMIEIIEALS .........ooooooe e
6.1 [T 010 = |
6.2 Limit states and performance levels
6.3 Fitness-for-service assessment.............coo.......
6.4 Management framework..........cnne
6.5 DESIZN oo
6.6 TOPSIAES .o
6.7 (0703 110 10T IS =) 007 (ol
6.8 Structural INEeGIitY INEETTACES. ...
7 STIM PIOCESS.....ooeie e 9
SIMdata..........ccc.
8.1 General....
8.2 Missing data
8.3 Data management
9 SIIM @VAIUATIONL..........ccooooeoeeee oot
9.1 General........ccccco..
9.2 Data evaluation
9.3 Hazards, hazardous events and degradation mechanisms...
9.4 CIitiCAl SEIUCTUTE [(CS) oo
9.5 2T S
9.5.1 General.
9.5.2 Consequence
15 TS0 T 15 12 C=] )0 o Yo Y
9.5.4  Risk presentation ...
9.6 Demonstrating fitness-for-service
9.7 ASSESSIMENT........ooooooeeeeeeeeeeeeesseeseseseseessessesse s
9.7.1  General......
9.7.2  Assessment motive...........iins
0.7.3  ASSESSIMENT INTTIATOTS .oooooovoooeecsessessssessssssssssssssssssssssssssssssssssse sttt
9.8 IMIEIZATION INIEASUIES .....coccieei it
9.8.1  General..eeeee,
9.8.2  Consequence reduction
9.8.3  Likelihood reduction
10 SIM SEEATEBY .......oooc e
3 T R C7=Y 4 <Y = 0000000
10.2 Inspection strategy..
B0 R CT=Y £ Y=Y =
10.2.2  INSPECLION IMOTIVES .....ooooiioiiiiieiiiiieeeieeses s
10.2.3 Inspection type......

10.2.4 Inspection method
10.2.5 Inspection interval
10.2.6 Inspection SCOPE ........crcsircricsis
10.2.7 Pre-selected inspection areas

© 1S0 2019 - All rights reserved iii



STN EN ISO 19901-9: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky

IS0 19901-9:2019(E)
10.3 Maintenance strategy
10.4 Monitoring strategy ...
T0.4.1T  GENETAL oo
10.4.2 Weight and centre of gravity (COG) MONItOriNG. ... 22
10.4.3 Deck elevation MONITOTIIIG ...t
10.4.4 Natural frequency monitoring
10.4.5 Corrosion protection MONITOTING ...t 22
10.4.6  MetOCEAN MOMITOTINE ..ottt 22
10.5 Evacuation strategy.............
10.6 Marine site investigations
11 SIM PIOZITAIN.....cccooii itk
TLD GEIIETAL e
11.2  INSP@CTIONE PIOBTAINL ..o
11.2.1 General.....
11.2.2 Specifications
11.2.3 Inspection method
11.3 Maintenance program...............
11,4 MONITOTING PIOZIAIIL....oooiiieviiiiieieeiieeieieeeees e bbb
12 ASSESSIMICIIT ...
L2001 GEIIETAL e
12.2  ASSESSMENt INFOTTNATION ...cocccvvvreirieveieesis s
12.3  Assessment method
12.3.1  General...re
12.3.2 Qualitative method...........cccccc.........
12.3.3 Semi-quantitative method
12.3.4 Quantitative methods.....
12.3.5  FAti@UE QNALY SIS oot
12,4 ASSESSMENE MOUEL ...
12.4.1 General....
12.4.2 Tubular members
12.4.3 Connections....
12.4.4 Conductors...
12.4.5 DaAMAGE...oiiiriiiicisiisesesesee e
12.4.6 Repaired and strengthened elements
12.4.7 Foundation model
12.4.8 Material strength
12.5 Assessment for gravity hazard
T2.5.1  GEIIETAL oo
12.5.2 Design level method (DLM)................
12.5.3 Ultimate strength method (USM)
12.6  Assessment for MetoCean NAZATM ...
T2.6.1T  GEIIETAL oo
12.6.2 Metocean criteria
12.6.3  CreSt @IEVATION oot
12.6.4 Metocean action combinations — JACKET ... 36
12.6.5 Metocean action combinations — Deck....
12.6.6 Directionality of metocean hazards.........
12.6.7 Design level method (DLM)................
12.6.8 Linear-elastic redundancy method.
12.6.9 Ultimate strength method (USM)....
12.7  Assessment for SEISMIC NAZAT ...
T2.7.1  GEIIETAL ..o
12.7.2 Seismic criteria...........
12.7.3 Seismic action combinations........
12.7.4 Directionality of seismic hazards
12.7.5 Design level method (DLM).........
12.7.6 Ultimate strength method (USM)
iv © ISO 2019 - All rights reserved



STN EN ISO 19901-9: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky
IS0 19901-9:2019(E)

12.8 Assessment for collision hazard

12.8.1  General....ssieenns
12.8.2 Collision zone
12.8.3  COUISION CITEOITA oot
12.8.4 Directionality of collision hazards ... 41
12.8.5 Collision assessment method
12.9  AsseSSMeNt fOr i€ NAZAT. ...
12.10 Assessment for eXploSion NAZAT ...
12.11 Assessment for fire NAZArd ...
13
Fatigue in reused structures
13.3  Steel iN TEUSEA STIUCTUTES ...
13.4  InSpection Of FEUSEA STIUCTUTES ... 43
T3i4. T GOIETAL oo
13.4.2 Initial condition assessment of structural members and connections.....................
13.4.3 Extent of Weld INSPeCtion ...
13.4.4 Corrosion protection systems
13.5 Removal and reinstallation.. ...
14 Decommissioning and F@IMOVAL..........i e
T4 T GEIIETAL e
14.2 Decommissioning procCess ...
14.3  Pre-decommissioning data gathering
14.4 Planning and engineering...........
14.5 Well decommissioning ...
14.6  Facilities decommisSioning...........
14.7  Pipeline deCOMMUEISSIONIIIE ...
14.8  CONAUCEOT TEIMOVAL.....ooiooieeie e
14.9 Structure removal
T4, 10 SIEE CLEATAIICE ..o
Annex A (informative) Additional information and guidance ... 46
BIDIIOGIAPIIY ... 141

© IS0 2019 - All rights reserved v



STN EN ISO 19901-9: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky
ISO 19901-9:2019(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 of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso
.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore
structures for petroleum, petrochemical and natural gas industries, Subcommittee SC 7, Offshore
structures.

Alist of all parts in the ISO 19901 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Structural integrity management (SIM) is the implementation of engineering, inspection, maintenance,
monitoring and remediation activities required to demonstrate the fitness-for-service of a structure for
its intended application throughout its total service life and prevent/mitigate severe or catastrophic
health, safety, environmental, or structural events. The SIM process provides a proactive approach to
monitor, evaluate and assess structural condition and establish a procedure to validate the fitness-for-
service of an offshore structure.

The purpose of SIM is to provide a process for demonstrating the integrity of the structure throughout
its intended total service life. Approaches to dealing with SIM vary depending upon field life, the type of
structure and the sophistication of regional infrastructure where the structure is located. In turn, these
factors can influence the philosophical approach to the specification of SIM which can vary from one
involving emphasis on the use of monitoring equipment to one with a preference for the extensive use
of inspections. Additionally, design decisions on safety factors, design margins, corrosion protection,
component redundancy and system reliabilities will influence the SIM strategy and program.

SIM process choices are made in the design (e.g. selection of materials, condition monitoring systems,
new or proven technology, robustness of design, redundancy, and fabrication/installation methods)
that will influence SIM activities during the operations phase. Implementation of a SIM process can
benefit significantly from design decisions, such as providing access for inspection and maintenance.

A SIM process is used to develop an inspection scope, program and frequency that, when executed,
provides information on the condition of the structure, which can be used to understand present
and emerging risk from operating the topsides, and provide information for determining the ongoing
strategy for mitigating that risk. A well-implemented SIM process will maintain the structure’s fitness-
for-service for the operational life of the platform and through the decommissioning process.

Initial SIM development begins early as part of the structure’s new design or reuse, ideally during the
structure’s concept and select stages. Most of the initial SIM data, strategies and program philosophies
will be generated during the design by the project team and ultimately handed over to the structure’s
operating team. Once commissioned, the effective operation of the structure is contingent on the
provided SIM philosophy and design documentation from the project team. These deliverables (e.g.
design documents, drawings, computer models) are most useful to the operating team when they
are complete, up-to-date (i.e. reflect as commissioned installation), organized, in a usable format and
readily accessible. To provide sustainable SIM, the project team and operating team work collaboratively
during the project in defining the necessary SIM deliverables.

The platform operating team is responsible for validating that the design data are comprehensive and
complete. In addition, the operating team is responsible for demonstrating that the SIM strategies
conform to the operator’s risk criteria, regional regulations and that the SIM strategies are workable
based on location infrastructure and capabilities. National and regional regulations can require SIM
documentation in a form suitable for verification or for review by a regulator.

ISO 19904-1[5] is applicable to the integrity management (IM) of hull, moorings and marine systems of
existing floating offshore structures. However, this document is applicable to the structural integrity
management of the topsides structural components of floating facilities.

1SO 19905-1[¢l is applicable to the IM of the legs, primary hull structure, spudcans, jacking-systems and
marine systems of existing mobile jack-up offshore structures and for setting the limit states. However,
this document is applicable to the structural integrity management of permanently located jack-ups.

© 1S0 2019 - All rights reserved vii
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INTERNATIONAL STANDARD ISO 19901-9:2019(E)

Petroleum and natural gas industries — Specific
requirements for offshore structures —

Part 9:
Structural integrity management

1 Scope

This document specifies principles for the structural integrity management (SIM) of offshore structures
subjected to known or foreseeable types of actions.

This document specifies requirements and provides recommendations applicable to the following types
of fixed steel offshore structures for the petroleum and natural gas industries:

— caissons, free-standing and braced;
— jackets;

— monotowers;

— towers.

This document is applicable to topsides, including but not limited to the main decks, deck legs, topsides
modules, crane pedestals, helideck, drilling derrick, skid beams, flare booms, exhaust towers, radio
tower, conductor support frames, and lifeboat davits. In addition, it is applicable to compliant bottom
founded structures, steel gravity structures, jack-ups, other bottom founded structures and other
structures related to offshore structures (e.g. underwater oil storage tanks, bridges and connecting
structures), to the extent to which its requirements are relevant.

This document contains requirements for planning and engineering of the following tasks:
a) integrity management data requirements;

b) in-service inspection and integrity management of both new and existing structures;
c) assessment of existing structures;

d) evaluation of structures for reuse at different locations;

e) evaluation of structures for their future removal.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 19900, Petroleum and natural gas industries — General requirements for offshore structures

ISO 19901-1, Petroleum and natural gas industries — Specific requirements for offshore structures —
Part 1: Metocean design and operating considerations

ISO 19901-2, Petroleum and natural gas industries — Specific requirements for offshore structures —
Part 2: Seismic design procedures and criteria

© IS0 2019 - All rights reserved 1
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ISO 19901-4, Petroleum and natural gas industries — Specific requirements for offshore structures —
Part 4: Geotechnical and foundation design considerations

ISO 19901-5, Petroleum and natural gas industries — Specific requirements for offshore structures —
Part 5: Weight control during engineering and construction

ISO 19902, Petroleum and natural gas industries — Fixed steel offshore structures

ISO 19906, Petroleum and natural gas industries — Arctic offshore structures

koniecnahladu - textdalejpokracuje vplatenejverzii STN
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