INTERNATIONAL
STANDARD

ISO

19900

Second edition
2013-12-15

Petroleum and natural gas

industries — General requirements

for offshore structures

Industries du pétrole et du gazmaturel — Exigences générales pour

les structures en mer

Reference number
1SO 19900:2013(E)

©1S0 2013


https://standardsiso.com/api/?name=a9511d7f22c8a353b4102b1a872216ba

ISO 19900:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2013
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

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=a9511d7f22c8a353b4102b1a872216ba

IS0 19900:2013(E)

Contents Page
FFOTE@WOIM ..........oooooooeoeeeee oot 5558555 \%
IIMETOAUICTION.........ooooe e85 vi
1 SCOPI ..o 1
2 NOIIMATIVE FEFEIEINCES ..........oooooooeeeeeee oo 1
3 Terms and defiEtIOMNS ...t 1
4 Symbols and abbreviated terms....

10
11

4.1 Symbols ...,

T2 A\ 01 o) /A V4 = =Y 18 =) 0 1SS, ol

General requirements and conditions.............c e s o, 8
5.1 LT3 0= - OSSOSO e

5.2 Fundamental requirements

5.3 Robustness ...,

5.4 Planning ...

5.5 Durability, maintenance and inspection

5.6 HAazZards ...

5.7  Design basis

5.8 ServiCe reQUITEIMENTS ..o e

59 Operating reQUITEIMEIIES. ... A e

5.10 Special requirements........

5.11 Location and orientation...

5.12  Structural configuration.....

5.13 Environmental conditions........

5.14 Construction and deployment

5.15 Decommissioning and remOVAs, ...
EXPOSULE LEVELS............oooooooe s

6.1 GEIIETAL .. I et

6.2 Life-safety categories....:

6.3 Consequence categaries

6.4 Determination _df éxposure level

Limit StAtes d@SIZIn, o7 ..ot

7.1 LIIMIE ST .ttt

7.2 D BSTGII A e

BaSIiC VATTADTES ...........ccooooioi st s 24
8.1 General

8.2 Actions

8,3 RESISTANICES ..o e 26
Partial factor design approach. ... ]

9.1 PTINCIPIES oo

9.2  Actions and their combinations..........c..ccc...

9.3 Properties of materials and soils.........c.ccocccc.

9.4 Geometric parameters. ...

9.5 Uncertainties of calculation models

9.6 Values fOr Partial faCtOTS .. ...
9.7 Structural reliability QNALYSIS ...
MOAEIS AN ANALYSIS ...
Quality management....

11.1  General........

11.2 Responsibilities
11.3  Quality management system
114 QUALIEY CONTION PIAI ..o

© 1S0 2013 - All rights reserved iii


https://standardsiso.com/api/?name=a9511d7f22c8a353b4102b1a872216ba

ISO 19900:2013(E)

11.5 Installation inSPeCction.........cis

11.6 In-service inspection, maintenance and repair ...

11.7 Records and dOCUMENETATION ...
12 Assessment Of eXISTING STIUCTUIES ...

T2.1 GOIIETAL oo

122 CONAITION ASSESSIMEIIE ..ot

12.3 Action assessment.....

12.4 Resistance assessment
12.5 Component and system failure consequences and mitigation

12.6  FAIGUE oot

12.7 —Midgatio————— e
Annex A (informative) Additional information and guidance ... 40
BIDLIOGTAPRY ...t e oo M 47

iv © ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=a9511d7f22c8a353b4102b1a872216ba

IS0 19900:2013(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.

Intenprational-Standards-are-draftedinaccordance-with-theridesgiveninthe 1S6HECDreetives, Part 2.

The |main task of technical committees is to prepare International Standards. Draft International

Stanglards adopted by the technical committees are circulated to the member.'bodieq for voting.

Publfcation as an International Standard requires approval by at least 75 % ©f.the member bodies

casti‘[wg avote.

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’suich patent rights.

ISO 19900 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.

This|second edition cancels and replaces the first edition (1S0*19900:2002), which has been technically

revided.

ISO 19900 is one of a series of standards for offshore:structures. The full series consists of the following

Interjnational Standards:

— IS0 19900, Petroleum and natural gas industries — General requirements for offshore structures

— 1ISO 19901 (all parts), Petroleum and-natural gas industries — Specific requirements|for offshore
§tructures

— IS0 19902, Petroleum and natural gas industries — Fixed steel offshore structures

— IS0 19903, Petroleum and natural gas industries — Fixed concrete offshore structures

— IS0 19904 (all parts),\Petroleum and natural gas industries — Floating offshore structures

— ISO 19905 (allpdrts), Petroleum and natural gas industries — Site-specific assessmept of mobile
9ffshore units

— IS0 19906, Petroleum and natural gas industries — Arctic offshore structures

© IS0 2013 - All rights reserved v
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The series of International Standards applicable to types of offshore structure, ISO 19900 to ISO 19906,
constitutes a common basis covering those aspects that address design requirements and assessments
of all offshore structures used by the petroleum and natural gas industries worldwide. Through their
application, the intention is to achieve reliability levels appropriate for manned and unmanned offshore
structures, whatever the nature or combination of the materials used.

It is important to recognize that structural integrity is an overall concept comprising models for
describing actions, structural analyses, design rules, safety elements, workmanship, quality control
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ISO 19900

General requirements
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- Specific requirements (1)
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Specific requirements(2)
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ISO 19901-2 Seismic
ISQ 19901-3 Topsides
ISO 19901-4 Foundations
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Figure 1 — Relationship among standards

ISO 19901-5 Weight control

ISO 19901-6 Marine opgrations
ISO 19901-8 Marine soi|
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INTERNATIONAL STANDARD

ISO 19900:2013(E)

Petroleum and natural gas industries — General
requirements for offshore structures

1 Scope

This International Standard specifies general principles for the design and assessment of offshore

strug
worl
strud

This

— 1

tUTeS SUDjeCted to RKITOWTT OT fOTeSeeabie types Of actions: Tese generat principtes aT
Hwide to all types of offshore structures, including, bottom-founded structures asywe
tures, and to all types of materials used including steel, concrete and aluminiumt

[nternational Standard specifies design principles that are applicable to:

installation);

The
Aspe

This
topsi

2 Normative references

The
refer

docujment (including any amendnients) applies.

ISO 4

ISO
Part

ISO
Part

ISO
Part

its decommissioning.

he successive stages in the construction of the structure (i.e. fabrication, transpd

se during its intended life; and

brinciples are also generally applicable to the assessment or modification of existing
cts related to quality control are also addressed.

[nternational Standard is applicable to the design of complete structures, including su
des structures, vessel hulls, foundations and migoring systems.

'ollowing referenced documents,are-indispensable for the application of this documer
ences, only the edition cited applies. For undated references, the latest edition of the

394:1998, General pringiples on reliability for structures

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

19901-2, Pettoleum and natural gas industries — Specific requirements for offshore s
D: Seismic-deSign procedures and criteria

19901-4; Petroleum and natural gas industries — Specific requirements for offshore s
4. .Geotechnical and foundation design considerations

e applicable
1 as floating

rtation and

structures.

bstructures,

1t. For dated

b referenced

fructures —

tructures —

tructures —

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

ISO 19901-6, Petroleum and natural gas industries — Specific requirements for offshore structures —

Part

6: Marine operations

ISO 19901-7, Petroleum and natural gas industries — Specific requirements for offshore structures —

Part

7: Stationkeeping systems for floating offshore structures and mobile offshore units

[SO 19906, Petroleum and natural gas industries — Arctic offshore structures

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

© ISO

2013 - All rights reserved
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31

abnormal value

design value of a parameter of abnormal severity used in accidental limit state checks in which a
structure is intended not to suffer complete loss of integrity

Note 1 to entry: Abnormal events are typically accidental and environmental (including seismic) events having
probabilities of exceedance of the order of 10-3 to 10-4 per annum.

3.2
accidental situation
design situation involving exceptional conditions of the structure or its exposure

EXAMPLE Impact, fire, explosion, loss of intended differential pressure.

3.3

action
external loaf applied to the structure (direct action) or an imposed deformation or acceleration (indirect
action)

EXAMPLE An imposed deformation can be caused by fabrication tolerances,\differential settlement,
temperature|change or moisture variation.

Note 1 to entfy: An earthquake typically generates imposed accelerations.

3.4
action effeqt
effect of act{ons on structural components

EXAMPLE Internal force, moment, stress or strain.

3.5

air gap
clearance between the highest water or ice surface that occurs during the extreme environmgntal
conditions gnd the lowest exposed part not desighed to withstand wave or ice impingement

3.6
appurtenance
part of the structure that is installed to)assist installation, to provide access or protection

3.7
basic variable
one of a specified set of-Vvariables representing physical quantities which characterize actions,
environmenjtal influences).géometric quantities, or material properties, including soil properties

3.8
calibration
process usefl te‘determine partial factors using structural reliability analysis and target reliabilities

39
catenary mooring
mooring system where the restoring action is provided by the distributed weight of mooring lines

3.10

characteristic value

value assigned to a basic variable associated with a prescribed probability of not being violated by
unfavourable values during some reference period

Note 1 to entry: The characteristic value is the main representative value. In some design situations, a variable
can have two characteristic values, an upper and a lower value.

2 © IS0 2013 - All rights reserved
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3.11

compliant structure

structure that is sufficiently flexible that applied lateral dynamic actions are substantially balanced by
inertial reactions

3.12

conductor

tubular pipe extending upward from or beneath the sea floor containing pipes that extend into the
petroleum reservoir

3.13

consequaence \.atcsun Y
classification system for identifying the environmental, economic, and indirect persgnnel safety
consgquences of failure of a platform

3.14
decdmmissioning
process of shutting down a platform and removing it from its current locatien’at the end af its service
life

3.15
design criteria
quarftitative formulations that describe the conditions to be fulfilled for each limit state

3.16
design service life
assumed period for which a structure is used for its_ititended purpose with anticipated npaintenance,
but without substantial repair being necessary

3.17
design situation
set of physical conditions representing real’ conditions during a certain time interval, fqr which the
design demonstrates that relevant limit States are not exceeded

3.18
design value
valug¢ derived from the representative value for use in the design verification procedure

3.19
durability
ability of a structureor'structural component to maintain its function throughout its design service life

3.20
expqsure level
classiification system used to define the requirements for a structure based on consideration of life-
safetly and ‘consequences of failure

3.21

fit-for-purpose

meeting the intent of an International Standard although not meeting all provisions of that International
Standard, such that not meeting the specific provisions does not cause unacceptable risk to life-safety
or the environment

3.22
fixed structure
structure that is bottom founded and transfers most of the actions on it to the seabed

3.23
floating structure
structure where the full weight is supported by buoyancy

© IS0 2013 - All rights reserved 3
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3.24
hazard

2013(E)

situation or event with the potential to cause any, or all, of human injury, damage to the environment,

and damage

3.25
jack-up

to property

mobile offshore unit with a buoyant hull and one or more legs that can be moved up and down relative

to the hull

Note 1 to entry: A ]ack-up reaches its operational mode by lowering the leg(s) to the seabed and then raising

the hull to th

rhich-can-be

moved

independent]

3.26
life-safety (
classificatio

3.27
mobile offs
offshore str

Note 1 to ent

3.28
limit state
state beyon

3.29

nnnnnnnnn nlnnqi— joh- ’T‘l-\n ateris zofiqcle HBS l-\-“yn 4-1-n-nn oF-ore ]nn-a nf\r‘]ﬂ n(-‘
Fegtirea—ere .»J Ot Ju\,n = 555

y and which are supported in the seabed by spudcans.

ategory
h system for identifying the applicable level of life-safety for a platform

hore unit

icture designed such that it can be routinely relocated

y: Mobile offshore unit is also known as MOU.

| which the structure no longer satisfies the relevant design criteria

nominal vallue

value assig]
experience

3.30

ned to a basic variable determined on a‘hon-statistical basis, typically from acqy
r physical conditions

normal conditions

permanent,
Note 1 to ent

3.31

offshore stj
structure u
offshore are

3.32
operator
representat

variable and environmental actions associated with operating conditions of the platfo

'y: Normal conditions are(Sometimes referred to as persistent conditions.

fucture
sed for the development and production of offshore petroleum and natural gas fiel
as

ve.of the company or companies leasing the site

hired

ds in

Note 1 to entry: The operator is normally the oil company acting on behalf of co-licensees.

3.33
operations

manual

manual that defines the operational characteristics, procedures and capabilities of an offshore platform
and associated essential systems

3.34
owner

representative of the company or companies owning or leasing a development

3.35
platform

complete assembly, including structure, topsides, foundations and stationkeeping systems

4
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3.36
reference period
period of time used as the basis for determining values of basic variables

3.37
reliability
ability of a structure or a structural component to fulfill the specified requirements

3.38
representative value
value assigned to a basic variable for verification of a limit state

3.39
resigtance
capafity of a component, or a cross-section of a component, to withstand action effects without failure

3.40
return period
average period between occurrences of an event or of a particular value being exceeded

Note |1 to entry: The offshore industry commonly uses a return period meaSured in years for efvironmental
events. The return period in years is equal to the reciprocal of the annual ppobability of exceedance of the event.

3.41
risel
tubular used for the transport of fluids between the sea fleor and a termination point on the platform

Note [l to entry: For a fixed structure, the termination pgifitis usually the topsides. For floating stfructures, the
riser can terminate at other locations of the platform.

3.42
robystness
ability of a structure to withstand accidental and abnormal events without being damaged|to an extent
disproportionate to the cause

scour
remdval of seabed soils causéd by currents, waves and ice

splash zone
partjof a structure€hat is intermittently exposed to air and immersed in the sea

structural.system
load-{bearing components of a structure and the way in which these components function tpgether

3.46
structural component
physically distinguishable part of a structure

EXAMPLE Column, beam, stiffened plate, tubular joint, or foundation pile.

3.47

structural integrity management system

structured methodology, consisting of a multi-step cyclic activity, including feedback, intended to assure
the life and functionality of a structure

Note 1 to entry: Typical steps include data collection, data evaluation, development of an inspection strategy,
development and execution of an inspection programme, and consequent remedial works.

Note 2 to entry: Structural integrity management is also known as SIM.

© IS0 2013 - All rights reserved 5
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structural reliability analysis
procedure for the determination of the level of safety against failure of a structure or structural

component

3.49
structure

organized combination of connected components designed to withstand actions and provide adequate

rigidity
3.50

structure orientation

position of g

3.51
taut-line m
mooring sy
lines

3.52

topsides
structures g
a platform'’s

Note 1 to ent
Note 2 to ent

Note 3 to ent

structure in plan referenced to a fixed direction, such as true north

poring

functions
Fy: For a ship-shaped floating structure, the deck is not part.of the topsides.
Fy: For a jack-up, the hull is not part of the topsides.

y: A separate fabricated deck or module support frame is part of the topsides.

tem where the restoring action is predominately provided by elastic deformation of mo

nd equipment placed on a supporting structure (fixed or floating) to provide some or

bring

all of

4 Symbogls and abbreviated terms

4.1 Symbols

A agcidental action

aq dpsign value of geometric parameter

ak characteristic value efgeometric parameter

ar r¢presentative value of geometric parameter

E ehvironmerital action

Fq dpsign value of action

Fr répresentative value of action

fa design value of material property, for example strength
fx characteristic value of material property, for example yield strength
G permanent action

Gk characteristic value of permanent action

Gr representative value of permanent action

L1,Lp,L3 exposure levels of structures

p annual probability of occurrence

© ISO 2013 - All rights reserved
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bf

Q1
Q2
Qx

Ry

Ry

Sd

Yd

Y

YR

Aq

4.2
ALS
ALE
EER
ELE
FLS
PFD
QA
QC
QMS
SLS

ULS

IS0 19900:2013(E)

probability of failure

variable action

variable action of long duration
variable action of short duration
characteristic value of variable action

reliability of a structural system

design value of component resistance

characteristic value of component resistance, based on characteristic values of material
representative value of component resistance

action effect

annual return period of an action

properties

factor related to model uncertainty or other circumstances thatare not taken into accogint by the

other y values

partial action factor the value of which reflects the uncertainty or randomness of the ad
9.2.3)

partial material factor the value of which refle€tsthe uncertainty or variability of the nj
erty (see 9.3.2)

partial resistance factor the value of which reflects the uncertainty or variability of the
resistance including those of material properties (see 9.3.2)

additive partial geometric quantity the value of which reflects the uncertainties of the g
parameter (see 9.4.2)

Abbreviated terms
accidental limit state
abnormal levelearthquake
escapej.evacuation and rescue
extreme level earthquake

fatigue limit state

tion (see

aterial prop-

component

eometric

partial factor design

quality assurance

quality control

quality management system
serviceability limit state

ultimate limit state

© IS0 2013 - All rights reserved
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5 General requirements and conditions

5.1 General

Offshore structures shall be designed/assessed in accordance with this International Standard, with
the relevant parts of ISO 19901, and the appropriate ISO standard for the actual platform type.

This International Standard describes a limit state based design procedure that, in combination with
construction and operational guidance, is intended to result in a structure with an appropriate level of
reliability. The owner, designer and/or national authorities can apply more stringent criteria.

The limit sfate design methodology inherent to the series of International Standards applicafle to
offshore strjuctures is based on the partial factor design (PFD) approach with specified factors.~TThere
are some aspects of design for which the PFD design formulations have not been developed and-for these,
other approfches are used. Although reliability concepts are discussed in this International Standqrd, a
full reliabilify-based approach is only recommended in certain defined situations (seeZL1).

The structufre shall be designed, constructed, transported, installed, and operated‘in such a way that
the structure meets the intended performance requirements and that all functional and strucfural
requirements are met. In addition to this International Standard, designers shall comply with natjonal
regulations pnd standards applicable to the location under consideration when making design decifions
related to saffety, reliability and durability for all phases of planning, desigh; construction, transportation,
installation/service in-place and possible removal.

5.2 Fundpmental requirements

A structure|and its structural components shall be designed, constructed and maintained so that{they
are suited t¢ their intended use for the design service life;In particular, the structure and its strucfural
componentd shall

a) withstand extreme actions liable to occur during their construction and anticipated use;
b) perfornp adequately under all expected riormal actions during their operation;
c) not fail pnder repeated actions ;

d) providelan appropriate level of robustness against damage and failure (see 5.3) taking due ac¢ount
of

— thelcause and modefof failure,
— thelpossible canisequences of failure in terms of risk to life, environment and property,

e) meet the requirements at national, regional or local level.

5.3 Robustness

A structure design shall incorporate sufficient robustness to ensure that consequent damage is not
disproportionate to the cause. For a robust structure, local damage does not lead to complete loss of
integrity of the structure. Robustness can also ensure that structural integrity in a damaged state is
sufficient to allow a process system shutdown, isolation of the reservoir and a safe evacuation where
applicable

Robustness can be achieved

a) by ensuring (by design or by protective measures) that no critical component exposed to hazard
can be made ineffective; or

b) by providing alternate load-carrying paths (structural redundancy) in such a way that any single
load-bearing component exposed to a hazard can be made ineffective without causing collapse,
sinking, or capsize of the structure or any significant part of it; or

8 © IS0 2013 - All rights reserved
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c) by acombination of a) and b).

A floating structure shall incorporate sufficient damaged stability and reserve of buoyancy to ensure
that credible scenarios of unintended flooding do not result in loss of the structure.

The stationkeeping systems of floating structures shall incorporate sufficient redundancy to ensure
that the structure can withstand loss of a stationkeeping component (e.g. mooring line(s)) in accordance

with the provisions of ISO 19901-7.

5.4 Planning

Ade

safe,

also
and

The initial planning shall include specification of operational functions, designtequirement

q

crite

and

q

funct

against accidental situations and earthquakes that can influence thelayout and the struct

shall

The

clear

Inve
envi

q

1

requ

5.5
The

is ke

corr

thes

A ma

and

1

of ap
othe
repa

Durdbility.of the structure shall be achieved by

Tate ptanming siatt be domne before desigm s started T order to ftave sutficient basis
workable and economical structure that fulfils the required operational functions, Pl
consider all relevant and related sustainability aspects impacting the environmient, {]
ociety along with their interdependence and interrelationships.

ria for the structure. Site-specific data, such as water depth, physical*environmenta
oil properties, shall be sufficiently known and documented to seryé as a basis for the
ional and operational requirements in temporary and in-service-phases, as well ag

be considered.

functional requirements affecting the layout and design‘of the structure shall be est4
format such that these can form the basis for the engini€ering process and the structu

tigation of site-specific data, such as seabed~topography, geohazards, soil con|
onmental conditions including ice, as appropriate, shall be carried out in accordarn
rements of ISO 19901-1, ISO 19901-2, ISO 19901-4 and ISO 19906.

Durability, maintenance and inspection

Hurability of the structure in itscehvironment shall be such that the general state of t}

sion, loss of material by abrasion, and other forms of degradation that can affect the j
tructure or structure components.

intenance and inspectipn program shall be consistent with the design and function of t
he environmental.conditions to which it is exposed. Maintenance should include the
propriately scheduled inspections, inspections on special occasions (e.g. after an ea
" severe or abnormal environmental or accidental event), the upgrading of protection
r of structtiiral components.

to obtain a
hnning shall
he economy

5 and design
I conditions
design. The
robustness
ural design,

blished in a
ral design.

ditions and
ce with the

ne structure

pt at an acceptable level during-its design service life. Account shall be taken of the effects of

esistance of

he structure
erformance
rthquake or
bystems and

a) 4 Mmaihtenance program; or

b) by designing the structure so as to allow for deterioration in those areas that cannot be, or are not
expected to be, maintained during the planned life of the structure; or

c) acombination of a) and b).

In the case of a) or ¢), the structure, or components of the structure, shall be designed and constructed
so that degradation remains below defined thresholds within the time intervals between inspections.
The necessity of relevant parts of the structure being available for inspection, without unreasonably
complicated dismantling, shall be considered during design. Degradation can be reduced or prevented
by providing a suitable protection system.
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The rate of deterioration can be estimated on the basis of calculations, experimental investigations,
experience from other structures or a combination of these.

NOTE Structural integrity, serviceability throughout the design service life and durability are not simply

functions of the design calculations but are also dependent on the quality control exercised in construction, the
supervision on site and the manner in which the structure is used and maintained.

5.6 Hazards

Hazardous circumstances, that alone or in combination with normal conditions can cause the limit
states (see 7.1) to be exceeded, shall be taken into account.

All hazards|that can be anticipated during the design service life, including decommissioning, df the
structure sHall be established and evaluated.

Hazards ard situations or events with the potential to cause human injury, damage to the:environment,
damage to property, or a combination of these. Hazards of relevance to structural design are usually
divided but pot limited to the following three main groups:

a) extremg environmental events;

b) accidental events;

c) abnormfal environmental events.

The following measures should be considered to counter such hazards:
— careful planning at all phases of development and operatien;

— avoiding the structural effects of the hazards by either eliminating the source or by provision of a
barrier;

— minimizing the consequences;
— designing for the hazards.

When consiglering a specific hazard, a design situation shall be defined (see 7.2.2). This design situption
is generally| dominated by one hazatrdous occurrence and associated concurrent normal operpting
conditions.

5.7 Design basis

The conditi¢ns arising from the intended use of the structure and from the associated environmpgntal
conditions shall be desg¢ribed as the design situations associated with normal use of the structure] The
conditions afrising during construction, including transportation, installation, etc.,and decommissigning
of the strucfure and the associated environmental conditions shall also be covered by suitable dé¢sign
situations (Je€-7.2.2).

All relevant conditions shall be considered in order to establish the design basis for the structure. The
principal situations and conditions that should be considered to establish the design basis for offshore
structures are described in 5.8 to 5.15.

5.8 Service requirements

The service requirements and the design service life shall be specified. An offshore structure can be used
for drilling, producing, processing, storage, offloading, personnel accommodation, or other function or
combination of functions in support of the petroleum industry.
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5.9 Operating requirements

5.9.1 Manning

The manning level for each design situation, including access and egress layouts, shall be specified.

5.9.2 Conductors and risers

The number, location, size, spacing and operating conditions of all conductors and risers shall be
specified and taken into account in the structural design. The design and/or layout shall either protect
the conductors and risers from accidental damage, or mitigate the adverse consequences of such damage.

5.9.3 Equipment and material layouts

Equipment and material layouts and their associated weights, centres of gravity and gxposure to
environmental actions shall be specified. Consideration should be given to planned future ¢perations.

5.9.4 Personnel and material transfer

Situgtions utilized for personnel and material transfer and movement shall be specified. Components
and gystems such as the following shall be designed in accordancé tothe specified situations:

a) fypes, sizes and weights of helicopters;
b) types, sizes and displacements of supply and other setvice vessels;

c) number, types, sizes and locations of the deck cranes, laydown areas and other materipls handling
systems;

d) planned emergency personnel evacuation,

5.9.§ Motions and vibrations

Stru¢tures and parts of structures shall be designed so that accelerations, velocities and digplacements
do n¢t impair safety, health and$erviceability within defined operational limits.

5.10 Special requiremeénts

All special operational;construction and maintenance requirements not covered under 3.9.1 to 5.9.5
that can affect the'safety of the structure shall be specified, together with their expected concurrent
environmental ¢ofditions.

The limiting-entvironmental conditions specific for certain operations should be specified.

EXANMPLE Limiting environmental conditions can apply to floating structures for certain draft and for jack-
ups 'hen the cantileveris fully extended

5.11 Location and orientation
The site location and structure orientation shall be specified.

The structure should be positioned and oriented on site such that its orientation and the position of any
ancillary systems (piles, mooring lines, anchors, risers, tendons, berms, movable protections barriers,
etc.) take appropriate account of:

— the reservoir geometry,

— construction requirements (including access for drilling and/or construction vessels, their
stationkeeping systems and their support spread),
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the physical environment, including prevailing wind, wave and ice drift directions,

accessibility by ships and helicopters, and

implementation of safety measures in case of fire or leakages of hydrocarbons.

Position tolerance shall be defined by the operator.

other platforms and infrastructure in the vicinity (subsea wells, manifolds, flowlines, pipelines,

Minimum clearances between any combination of surface facilities and subsea infrastructures and

component{
applicable t
clearance rdg

The site for
process to f

are in Some cases addressed by specific standards of the series of International Stand
b offshore structures. For circumstances not covered by specific standards, the min
quirements should be identified through a suitable risk assessment.

the structure in latitude and longitude should be identified at the beginnifngof the d
hcilitate development of site specific design parameters such as environmental condit

geotechnicall and geophysical parameters, seismic exposure, etc.

5.12 Strud

5.12.1 Gen

The configu

tural configuration

eral

ration of the structural system shall be such that the structure is able to maintain aded

structural iptegrity with respect to all defined limit states.

5.12.2 Dec

The topside
structural @
actions caug

The deck eld
the site spe

k elevation

5 structure shall have clearance margins-above wave and/or ice conditions. Any top
omponent, piping or other element net-having adequate clearance shall be designe
ed by immersion/impact.

vation and air gap shall be determined taking into account the values and uncertaint
ific parameters as applicablé;

ards
mum

Psign
ions,

juate

sides
d for

es of

a) water depth;

b) tidesand surges;

c) crestel¢vation of extreme waves;

d) wave-sfiructure interaction;

e) extreme¢ heightand shape of ice features at the structure;

f) ice buil(ll-up, ride-up, or run-up;

g) structure motion and draft (e.g. the setdown associated with TLPs);
h) initial and long-term settlements and inclination;

i) subsidence.

5.12.3 Splash zone

The splash zone extent shall be established taking into account the values of the platform elevation,
motions of floating vessels, tidal ranges, platform subsidence, wave crests and wave troughs.

12
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For floating structures with possibilities for draught adjustment, the splash zone shall be defined
relative to the maximum and minimum draft levels expected.

NOTE

anim

5.12.

The splash zone is important in relation to inspection and maintenance considerations
pact on design for corrosion and fatigue, and the extent of marine growth.

4 Stationkeeping systems

and can have

Floating structures shall be provided with a stationkeeping system, which can be either passive or

activ

The

e or a combination of both passive and active.
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compartments toimit the consequences of unintended flooding (see 7.1.6).
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n specified tolerances.

ve stationkeeping systems do notrequire real-time or active control. Active stationkeey
ve continuous or defined condition adjustments.

oring system for floating structures can be designed to be disconnectable to mitigat
vere storms or other hazards, if the disconnection can be accomplished in a contro
put

impairing the safety of personnel on board the unit or a neighbauring infrastructure, gr

reating undue risk to the environment.
isk of drift off causing impact to neighbouring infrastriicture

Examples of passive stationkeeping systems include catenary mooring, taut-line mooring
ary-anchored buoy, articulated leg and tension leg 'systems. Examples of active stationkee

bnsions

5 Stability and compartmentation'ef floating structures

structure that is in a floating state, whether during construction, transportation,
hce or during decommissionting, shall be designated as a floating structure with re
rements of 5.12.5. The requirements of 5.12.5 may be achieved through temporary m¢

ing structures shall be\designed to have adequate stability in all relevant in-service an
es. This shall includesconsideration of both intact and damaged conditions.

ing structureS)or structures for which buoyancy is important should be subg

compartimentation configuration should be determined after considering special co
ectionymieasures (including operation of those measures) that can be used to prevent f

ing systems

b the effects
led manner

, spring buoy,
ping systems

e dynamic positioning based on thrusters or catenary systems based on dynamic adjustment of mooring

installation,
spect to the
pasures.

l temporary

ivided into

:Iloditions and

oding.

5.12

.6 Marimre operations

ISO 19901-6 shall be used to provide requirements and guidance for the planning, engineering and safe
execution of marine operations for all types of offshore structures except for mobile jack-ups, pipe-laying
barges and diving support vessels. ISO 19901-6 applies to those parts of the construction, operation,
decommissioning, redeployment, and removal, phases, in which the structure is at risk from the marine
environment.
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5.13 Environmental conditions

5.13.1 Meteorological, oceanographic, and ice information

5.13.1.1 General

The environmental conditions listed in 5.13.1.2 to 5.13.1.10 shall, where appropriate to the region,
be taken into account in the design. More information on meteorological and oceanographic data is

available in

These envir

ISO 19901-1.

onmental conditions shall be described by physical characteristics and, where avaji

able,

by statisticd
defined whyq
conditions |

a) typeof
b) phaseo
c) limit stg
Usually itis

normal
the stry
develop

extremg
annual

Extreme, nd
actual meafd
ISO 19901-1

The enviror
basis of a s

of key parameters. The joint occurrence of different values of parameters shouldal
b suitable data are available. From this information, appropriate environmentald
hall be established to consider the following:

structure being designed;

[ development (e.g. construction, transportation, installation, drilling,.production, etc.]
ite considered.

necessary to establish several sets of conditions that take into consideration the folloy

physical environmental conditions that are expected to‘@ccur frequently during the |
cture; these conditions are required to plan field operations such as installation aj
environmentactions associated with particular operations, serviceability or fatigue ch

b and abnormal physical environmental conditions that recur with a given return peri
brobability of occurrence.

rmal and other meteorological and oceanographic parameters should utilize data
urements at the site or by suitably, validated model data such as from hindcast md
shall be utilized in establishing mefocean conditions.

mental action(s) (associated with ULS and ALS conditions) should be determined o
pecified return period. Alternatively, the action(s) can be derived from specified d

environmerftal conditions associated‘\with defined return periods. To reliably determine the acti

for return p
should be ut

NOTE1 N
of potential @
of the action
conditions, e
heights but a

NOTE2  Cq

briod values, the joint-ocetrrence of physical environmental conditions occurring at th
ilized.

rmally, the structure’s response to actions caused by the environment is investigated for a

ombinations ¢fierivironmental parameters and consideration is given to the closeness of the p
to the structure’s natural period of motion or vibration. For example, for two different sed
hch having the same composite return period, it is possible that the seastate having lower
longer.or shorter associated period develops more severe action effects on some components.

mpliant and floating structures are generally more sensitive to environmental parameters

to be
psign

ying:

ife of
nd to
ecks;

bd or

from
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pn(s)
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fange
eriod
state
wave

than

fixed or bottom-founded structures, since dynamic eltects are more signifricant ror such structures.

NOTE 3

NOTE 4

Dynamic effects are relevant for all structures in sea ice environments.

Normally, consideration is given to specific problems such as the tuning of a characteristic dimension

of the structure with respect to wavelengths, for example, the distance between the main legs of gravity-based
structures or semi-submersible structure, or the length of the hull of a ship-shaped barge.

5.13.1.2 Wind

Actions caused by wind acting on a structure shall be considered for both global and local design. Site-

specific info

14

rmation on wind speed, direction and duration shall be determined.
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Wind is usually characterized by the mean value of its velocity over a given time interval at a given
elevation above the mean water level. In specific cases (for example, design of compliant structures), the
frequency content is of importance and the dynamic effects should be taken into account.

The variability with elevation and the spatial coherence should be considered.
NOTE Generally, the sustained wind speed at the time of peak actions caused by waves is used for global

design in conjunction with wave actions. Maximum gust conditions during the design storm are used to design
topsides and individual members.

5.13.1.3 Waves

Actigns caused by waves acting on a structure shall be considered for both global and théylocal design.
Site-specific information shall be established to consider the following:

a) geastate characteristics in terms of wave height, period, duration, directions-and spectfra;

b) long-term statistics of these characteristics.

5.13}|1.4 Water depth and sea level variations

The yater depth shall be determined. The magnitude of the low and high tides and positive 4nd negative
storin surges shall be determined.

=

The possibility of ground subsidence shall be considered when determining the water dept

Changes in water depth throughout the design service life shall be considered.

5.13}|1.5 Currents
Tidal, wind driven, global circulation, loop and eddy currents shall be considered when relg¢vant.

Currents shall be described by their velogity (magnitude and direction), variability with water depth
and persistence.

The ¢ccurrence of fluid motion caused by internal waves should be considered.

5.13{1.6 Marine growth

In most offshore areds,marine growth occurs on submerged platform members. Marjine growth,
characterized by itgthickness, roughness, density and variation with depth and time, shall be¢ considered
in thle design sinCe-it increases surface roughness, member diameter and mass, which in turn affect
actions caused-bywaves, earthquakes and structural motions.

The dlesigninay rely on periodic marine growth cleaning or anti-fouling systems during the platform life.
Any $uchwreliance shall be documented and the cleaning program defined over the life of thra platform.

5.13.1.7 Ice and snow accumulation

Ice and snow accumulations shall be considered when relevant. The accumulation of snow on horizontal
and vertical surfaces (thickness and density) shall be defined. The possibility of ice build-up through
freezing of sea spray, rain or fog shall also be considered.

Ice and snow accumulations shall be included in combination with other physical environmental
conditions.

5.13.1.8 Temperatures

Air and sea temperatures are likely to be relevant to structural design and can affect the material
selection. Maximum, average and minimum air and sea temperatures should be determined for the
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field location, fabrication site and during transport, and estimates should be made of the probability
distributions of the air and sea temperatures that are likely encountered during the life of the structure.

NOTE

5.13.1.9 Se

Air and sea temperatures can affect the characteristics of materials.

aice and icebergs

Actions caused by ice acting on a structure shall be considered for both the global and the local design.
Site-specific information shall be established to consider the following:

a) seaiceoccurrenceand propertiesinterms oftype, thickness, presence ofridges, stamukhi (grounded
I'Ubble atul CD), illtCl aLtiUll fl Cl,iuCllL_y, CVCllt dul atiuu, Clll lft DlJCCd cllld dl lft dll CLtiUll,

b) occurrence and characteristics of icebergs and other massive ice features in terms of mass;thickness
(as welllas draft and height), extent, drift speed and drift direction;

c) interaction of the ice features in a) and b) with winds, waves and ocean currents;

d) long-term statistics of a), b) and c).

Detailed infi

5.13.1.10

Other envir
the density

5.13.2 Acti

5.13.2.1 Ge

The nature,
the followin|

a)
b) modelt
c)
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documented
for subsiden

site invq
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NOTE In|
can occur wit

brmation is provided in ISO 19906.

Other meteorological and oceanographic information

bnmental information such as precipitation, fog, wind ¢hill, water salinity and variabil
hnd oxygen content of the sea water shall be determined when relevant.

ve geological processes

neral

o
bstigations and analysis;
psting;

htion of a) and b).

hviour and its/dnfluence on the overall integrity of the structure and foundation shg
. Informatiefi~should include such items as relict permafrost in cold regions, the potg
ce and slides:

mostseffshore areas, geological processes associated with movement of the near surface sediy
hirftime periods relevant to platform design.

ty of

magnitude and return periods of potential seabed movements shall be evaluated by one of

11 be
ntial

nents

5.13.2.2 Earthquakes

Actions resulting from seismic activity shall be considered in the structure design for regions that are
considered to be seismically active. Additional requirements are provided by ISO 19901-2.

The seismic hazard should be determined by detailed site-specific investigations. The investigation

should inclu

a)

de

slip history, if available;

b) seismic
c) ground
16

exposure assessment, including long-term event occurrence probabilities;

motion characterization, including attenuation;

seismo-tectonic and site characterization, including location of potential causative faults and fault
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definition of the design ground motion;
previous records of seismic activity, both in magnitude and probability of occurrence;

review of deep seismic records if available.

5.13.2.3 Faults

The magnitude and time scale of expected fault movements shall be estimated on the basis of a geological
study and demonstrated to lead to acceptable consequences and/or low risk of occurrence.

NOT

move
long-

5.13

The

NOT

and d

5.13
Wavq{

E

or horizontal

In some offshore areas faults can extend tothe sea floorwith pnfpnfi:\] foreithervertical

ment. Fault movement can occur as a result of seismic activity, removal of fluids from deép
ferm creep related to large-scale sedimentation or erosion.

2.4 Shallow gas
presence of shallow gas shall be determined as part of the site-specific investigations.

H If either biogenic or petrogenic gas is present, it can have a seriouséffect on the foundati

rilling operations. The presence of shallow gas can be determined by shallow seismic measurg

2.5 Tsunamis

s and currents of seismic origin shall be considered in the design, with due account for t}

reservoirs or

on behaviour
ments.

le frequency

and magnitude of seismic activity, exposure, water depth.and local bathymetry on incident waves and

curr

5.13

5.13

Site

Geop

site

geotq
conf‘1guration and the expected actions. The data obtained should be considered in combination with an

eval

ents. Potential risks from displaced material and ether structures should also be asses
3 Geotechnical information

3.1 Soil properties
investigations shall be performed at'the structure location to adequate depth and area

L

q

q

fine the various soil strata;

haracterize the physidalyand engineering properties throughout the zone of infly
tructure’s foundation;

identify potential’hazards to the structure.

hysical surveys should be performed in advance and be used to define subsequent §
nvestigation programs (in situ testing and soil sampling for laboratory testing). Th
pchnical-boreholes and their depth depends on the lateral soil variability of the site, t}

]

ation of the shallow geology of the region.

sed.

extent to

ence of the

reotechnical
b number of
ne structure

Previous soil investigations and experience at the site can be used to adapt the number and extent of
investigations or studies required. Additional requirements are provided by ISO 19901-4

5.13.3.2 Seabed instability

The
a)

scope of site investigations in areas of potential instability shall focus on

identification of metastable geological features surrounding the site;

b) definition of the geotechnical properties required for modelling and estimating seabed movement.
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NOTE Movements of the seabed can be caused by ocean wave pressures, earthquakes, weight of seabed soils,
mud volcanoes or a combination of these phenomena. Weak under-consolidated sediments can be unstable at
very shallow angles of slope. Earthquakes can induce failure of sea floor slopes that are otherwise stable under
existing forces.

5.13.3.3 Scour
The possibility of scour shall be accounted for in the design. The extent of scour shall be determined
a) on the basis of previous records from sites with similar seabed features,

b) from madeltests, or

c) from calculations calibrated by prototype or model tests.

NOTE Sdour is removal of seabed soils by currents, waves and ice. Such erosion can be a geological procgss or
can be causefl by structural components or mounds from drilling operations interrupting the-natural fluid flow
near the sea floor.

5.14 Consfruction and deployment

Consideratipn shall be given to all activities and operations required for cofistruction including, where
appropriate| fabrication, load-out, transportation, installation and sectting in place of the strugture.
Design requfirements shall be established taking into account the type'ef structure and its location, the
environmenjtal conditions, the construction equipment and the nature and duration of the construgtion
operations.

5.15 Decommissioning and removal

Consideratipn shall be given at the design stage to decarthmissioning and removal of the structure 4t the
end of its sefvice life.

6 Expospure levels

6.1 General

Offshore platforms can be categorized by various levels of exposure to determine criteria tha‘r are
appropriate|for the intended service, its design, and its quality management. This applies to the design of
new structures and to the ass€ssment of existing structures. The levels are determined by consideration
of life-safety and of envirohmental and economic consequences.

The life-safgty categdry’addresses personnel on the platform and the likelihood of successful evacuption
before a desfign en¥ironmental event occurs.

h any

The consequence category considers the potential risk to life of personnel brought in to respond t
incident, thepotentiai riskof environmentat damage and the potentiat riskof economiciosse

Since the life-safety category or consequence category of an offshore platform can change during the
design service life, the platform shall be designed or assessed to meet the applicable exposure level
during each phase of the design service life or shall meet the most stringent category occurring during
the design service life.

Unless otherwise permitted by the owner, all components of a structure shall be designed to the
exposure level of the platform. In no cases shall a component of an offshore structure be designed to a
less stringent exposure level if the failure of the component will impair the function of the remaining
structure with respect to the limit states.
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6.2 Life-safety categories

The life safety category of a platform shall depend on the characteristics of the design events considered
for its design service life. All manned platforms shall be categorized as S1 for seismic actions.

The category for life-safety shall be selected from the following options according to the specific
requirements listed.

a) S1 Manned non-evacuated

The manned non- evacuated category refers to the 51tuat10n where a platform (or an adjacent
ntinuously)

0 ccupled by personnel accommodated and living thereon

A platform shall be categorized as S1 manned-non-evacuated unless the particuldar r¢quirements
or S2 or S3 are met throughout the design service life of the platform at the lgcation.

b) $2 Manned evacuated

The manned evacuated category refers to a platform that is normally manned except when pre-
determined design environmental thresholds are forecast to be“exceeded. A platfgrm may be
¢ategorized as an S2 manned evacuated platform only if the follewing requirements arg met.

— A reliable forecast of the pre-determined design environmental thresholds being exceeded
is technically and operationally feasible, and the wedther between any such foregast and the
occurrence of the design environmental event isnotlikely to inhibit an evacuation

+ Documented plans are in place for obtaining-férecasts and effecting evacuation |prior to the
exceedance of the pre-determined design environmental threshold, and these plpns shall be
included in the operations manual.

+ Following the forecast of the exceedafce of the pre-determined design environmentpl threshold,
sufficient time and resources exist to safely evacuate all personnel from the platfgrm and any
adjacent structure that can beaffected by the failure of the platform with due congideration of
the other demands on those.resources (e.g. the evacuation of other manned platforms in the
area).

c¢) $3 Unmanned

.

[he unmanned category refers to a platform or other structural component that is manned only for
:Eccasional inspeetion, maintenance and modification visits. A platform may be categprized as S3
nmanned if thefollowing requirements are met.

+— Visits-to"the platform are undertaken only for specific planned inspection, maiptenance or
modification operations on the platform itself.

1+ 7Visits are not expected to last more than 24 h duration during seasons when pretdetermined
design environmental events can potentially occur.

— The three evacuation criteria for S2 manned evacuated platforms are met.
A platform in this category is often referred to as “not normally manned”.

It is recognized that life-safety category definitions include a degree of judgment. The operator of the
platform and adjacent facilities shall determine the applicable category prior to the design of a new
platform or the assessment of an existing platform and shall obtain the agreement of the regulator
where applicable. When locating a platform adjacent to another platform, the life-safety category of the
new platform shall be determined considering the requirements of both platforms.
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6.3 Consequence categories

Factors that should be considered in determining the consequence category include

life-safety of personnel either on or near to the platform brought in to respond to any consequence
of failure, but not personnel that are part of the normal complement of the platform;

damage to the environment;

anticipated losses to the owner, to other installation owners, to industry and/or to other third
parties as well as to society in general.

NOTE 1 This classification includes risk of loss of human life for people other than the platform’s-n¢rmal
complement ind personnel on any adjacent structure that could be affected by failure of the platform. A\primary
driver for thelclassification is damage to the environment or to society (e.g. the situation where a community/{tate/
country would suffer significant losses as a consequence of the interruption of production). The elassificatjion is
based on the pssumption that the operator (and if separate, the owner) determines the economicloss category to

suit his (theif) tolerance of risk, with the agreement of the regulator where applicable.

The consequence category shall be selected from the following options according to the specific

requirements listed.

a)

b)

20

C1: High consequence category
Examples of high consequence category platforms are
— platforms with high production rates or large processing.capability;

— platforms that have the potential for flow of hydrocdarbons from a well in the event of platform
failyire;

— platforms where the shut-in of the oil or sourigas production is not planned, or not pradtical,
prigr to the occurrence of a design event (such as a platform in areas with high seismic actiyity);

— platforms that support trunk oil transport lines and/or storage facilities for intermitteft oil
shipment;

— platforms that on failure can damage an adjacent high consequence platform or infrastructjres.

A platform shall be categorized'as C1, high consequence, unless the particular requirements fpr C2
or C3 arje met throughout the-design service life of the platform.

NOTE 2| Adjacent facilities (workover platform, local platforms, transport lines, subsea facilities, etd.) are
those thpt are sufficiently close to the platform for there to be a high probability of impact if the platform
collapses or drifts from'location.

When considering adjacent facilities, it is possible that they can have been designed to a hjgher
category than required. In such cases, the platform under design or assessment may be categotized
considefing the category actually required for the adjacent facility.

NOTE 3  The potential for significant unintended release of hydrocarbons from the well(s) or from adjacent
major transport lines and/or storage facilities is deemed high consequence.

C2: Medium consequence category

The medium consequence category refers to platforms where production can be shut-in during
the design event. A platform may be categorized as medium consequence only if the following
requirements are met.

— All wells that can flow on their own in the event of platform failure are equipped with fully
functional subsurface safety valves, manufactured and tested in accordance with applicable
[SO specifications. The possibility of flow should be considered as a result of failure in any part
of the system including the riser/conductor.
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Pipelines that can be affected by failure of the platform are limited in their ability to release

hydrocarbons, either by virtue of inventory and pressure regime, or by check valves or seabed
safety valves located at sufficient distance to be unaffected by the failure.

over or to which it is adjacent.

: Low consequence category

The failure of the platform is assessed as unlikely to cause damage to a C1 platformitis operating

The low consequence category refers to minimal platforms or other structures where production

Itis 1
if sej
new
whel

6.4

The ¢
thred
level
safet

an be shut-in during the design event and there is a low probability of impact with exidting surface
rsubseainfrastructure. These platforms generally support production departing from
nd low volume infield pipelines. A platform may be categorized as low consequence dnly if all the
ollowing requirements are met:

the platform

— All wells that can flow on their own in the event of platform failuré-are equipped with fully-
functional subsurface safety valves, manufactured and tested in.accordance with applicable
ISO specifications; the possibility of flow should be consideredsas-a result of failur¢ in any part
of the system including the riser/conductor.

— Oil storage is limited to process inventory.

— Pipelines that can be affected by failure of the platform are limited in their abilify to release
hydrocarbons, either by virtue of inventory and pressure regime, or by check valvgs or seabed
safety valves located at sufficient distance to be unaffected by the failure.

— The failure of the platform is assessed as unlikely to cause damage to a C1 or C2 platform it is
operating over or to which it is adjacent.

ecognized that consequence category definitions include a degree of judgment. The operator (and
arate, the owner) of the platform shall determine the applicable category prior to th¢ design of a
platform or the assessment of an.existing platform and shall obtain the agreement of the regulator

e applicable.

Determination of exposure level

bxposure level for a platform depends on the life-safety category and the consequence category. The
 categories for both-life-safety and consequence can, in principle, be combined into nipe exposure
5. However, the-level used for platform categorization is the more restrictive level for either life-
y or consequence. This results in three exposure levels as illustrated in Table 1.

Table 1 — Determination of exposure level

Consequence category

—Life-safety-Category CITHigh consequence | C2rMedium conse- | C3TLow consequence
quence
S$1: Manned non-evacuated L1 L1 L1
$2: Manned evacuated L1 L2 L2
$3: Unmanned L1 L2 L3

The operator (and if separate, the owner) of the platform and adjacent structure or infrastructure shall
determine the exposure level applicable to a platform category prior to the design of a new platform
or to the assessment of an existing platform, and shall obtain the agreement of the regulator where
applicable. Platform categorization may be revised over the design service life of the platform as a result
of changes in factors affecting life-safety or consequence category.
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7 Limit states design

7.1 Limit states

7.1.1 Gen

eral

The performance of a whole structure or part of it shall be described with reference to a specified set of
limit states beyond which the structure no longer satisfies the design requirements.

Design checks should generally be carried out using a partial factor design approach as presented in the
design Stanr‘] ardc annnmp:\nying this International Qf:\ndard

Structural r
process is k
that the met

7.1.2 Cate

The limit st{

pliability analysis (SRA) can be used to determine partial action and resistance factor
nhown as calibration. SRA can also be used in design cases, provided it can be documsg
hod is suitable, and that it provides adequate safety in typical known cases,

gories of limit states

ites are divided into the following four categories:

e limit states (ULS) that generally correspond to the resistance'to extreme applied actj
ibility limit states (SLS) that correspond to the criteria governing normal functional u
imit states (FLS) that correspond to the accumulated.effect of repetitive actions;

Fal limit states (ALS) that correspond to situations of accidental or abnormal events.

mate limit states
hore structures include

tatic equilibrium of the structureyor of a part of the structure, considered as a rigid
rturning or capsizing);

failure ¢f critical components of the'structure caused by exceeding the ultimate strength (in

duced by repetitive actions) or the ultimate deformation of the components;
‘'mation of the structure into a mechanism (collapse or excessive deformation);
tructural stability (buckling, etc.);

tationkeeping (free drifting).

riceability limit states

5 the
nted

ons;

be;

body

boIme
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ST ot

3= Feeey
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(especially if resonance occurs);

structural or non-structural components;

parameters of structural and non-structural components;

a) ultimat
b) service:
c) fatigue
d) acciden
7.1.3 Ulti}
ULS for offs}
a) loss of g
(e.g. ove
b)
cases re
c) transfol
d) lossofs
e) lossofs
7.1.4 Sery
SLS for offsk
a)
b)
c)
d)
e)
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motions that exceed the limitations of equipment.

deformations or movements that affect the efficient use of structural or non-structural components;

excessive vibrations producing discomfort or affecting non-structural components or equipment

local damage (including cracking) that reduces the durability of a structure or affects the use of

corrosion that reduces the durability of the structure and affects the properties and geometric
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To control SLS by design, it is often necessary to use one or more constraints (limitations) that describe
acceptable deformations, accelerations, crack widths, etc. (see 9.6.3).

7.1.5 Fatigue limit states

FLS for offshore structures refer to cumulative damage due to repeated actions typically from
environmental actions.

7.1.6 Accidental limit states

Accidental limit states (ALS) relate to two types of hazards:

— gpecially identified accidental events;
— abnormal environmental events, including abnormal level earthquake (ALE).

For accidental limit states where the assumed design structural resistance implies reduction in the load
carrying ability against ordinary actions, the structural integrity of the structure after thefevent needs
to be checked.

The ALS check ensures that local failure does not lead to complete*loss of integrity of the structure.
Local failure can involve individual structural members, fluid, containment membrangs, mooring
lines| thrusters and other components. Loss of integrity can inglude major structural failure, loss of
statipnkeeping ability, capsizing or sinking.

For ALS, the system ductility and reserve capacity may be'taken into consideration in detgrmining the
resistance of the structure.

The post-damage integrity of the structure or struetural components shall be determined irf accordance
with|their required exposure level (see 6.1). The structure can be in a damaged conditipn provided
system integrity is ensured for a sufficient period of time under specified environmental donditions to
enable evacuation and to allow for repair.or removal.

7.2 | Design

7.2.1 General design requirements

All relevant limit states-shall be considered in design. A calculation model should be estaplished that
will pddress each relevant limit state (see Clause 10). This model should incorporate all [appropriate
varigbles and also atlow for

a) the uncertainties with respect to actions;
b) the response of the structure as a whole;

c) thebehaviour of individual components of the structure;

d) the effect on the environment.

The design procedure shall not be refined to a point that is incompatible with the standard of
workmanship likely to be achieved and the knowledge of the important design parameters.

7.2.2 Design situations

For any structure, it is generally necessary to consider several distinct design situations. Corresponding
to each of these design situations, there can be different structural systems, different design values and
different environmental conditions.
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8 Basicvariables

8.1 General

Each limit state considered shall be represented using a specified set of basic variables. In general, the

basic variab

les correspond to measurable physical quantities.

Normally, the basic variables characterize

a) actions;

b) propert

c) geomet
8.2 Actio
8.2.1 C(las

8.2.1.1 G¢g

Actions can
response to
description

8.2.1.2 P¢g

Permanent
magnitude ¥

a)
b) attains

small in

Permanent ;
self wei
weight

actions
deformj
actions
actions

actions

. ol L] 1 1 L |
ICS Ul IIIdLCT Id1S dITU SOI11S,

[ic parameters.
ns
sification of actions

neral

be classified by their variation with time, by their point of application and by a struct
them. Different partial action factors apply depending 6u their classification and, her
pf each classification is necessary.

rmanent actions

vith time are

relation to the mean value; or

bme limiting value.

\ctions generally include

bht of structures;

pf topsides, permanent fixtures, and functional equipment;
resulting from‘earth pressure;

htions imposed during construction;

resulting from shrinkage of concrete or distortions due to welding;

ure’s
Ice, a

ictions (G) are likely to act throughout a given design situation and for which variations in

pcn]fing from external hyr]rncfnfir‘ pressure;

resulting from support and/or subsidence;

imposed deformations including prestressing and lack-of-fit.

The weight of the structure or part of the structure shall be evaluated using a weight-estimating
procedure, and a factor for possible increases in weight based on a weight report should be applied. The
centre of gravity of the structure and its components shall be evaluated. Allowances shall be made for
uncertainties and potential changes in the centre of gravity position. Requirements on weight control
are in accordance with ISO 19901-5.
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8.2.1.3 Variable actions

Variable actions (@) can vary in magnitude, position and direction during the period under consideration,
and arerelated to operations and normal use of the installation but do not include environmental actions.
Where relevant, these actions include dynamic effects.

Variable actions generally include

— actions due to use and occupancy, including actions caused by crane loads, drilling hook loads,
variable ballast, helicopter loads, etc.; where appropriate, the weight of marine growth, accumulated
snow and ice shall be included in Q;

— gelf weight of temporary structures and equipment,
dctions caused during erection;
3l moving actions such as for movable drilling derricks;

— flunctional temperature changes, (e.g. process related) as they can induce.actions or affiect material
properties.

Varigble actions can be further differentiated as long duration actions, @1, and short duration actions,
Q2 (dee ISO 19902 and ISO 19906). Depending on this differentiation, different action factors may be
applied (see 9.2.3).

8.2.1.4 Environmental actions

Envifonmental actions (E) can be repeated, sustainedor both repeated and sustained.
Envifonmental actions generally include

— actions caused by wind,

— 4ctions caused by waves;

— Qactions caused by current;

— theincrease in environmental actions resulting from marine growth and/or accumulated snow and
ice;

— actions caused by sedice and icebergs;
— ¢nvironmental\temperature changes as they can induce actions or affect material proprties;

dctions caused by seismic effects.

Procgdurés-for the determination of seismic actions are provided in ISO 19901-2 at two levlels, ELE and
ALE [respectively. For the ELE event the structure shall meet the normal ULS requirements. Seismic

actions=at ALE lovel mav ho cancidarad a¢c an ahnarmal ovant in docion [Inlocc athorwica ¢ eCIfled the
HSaAEreveriay-Be-consiaereaasahabhioHnareve - aeSigh-—o e SSoeie P Wse-S )

return periods should be as documented in ISO 19901-2.

NOTE The determination of environmental actions is location dependent.

8.2.1.5 Accidental and abnormal actions

Accidental and abnormal actions (A) derive from events that have a low probability of occurrence during
the design service life of the structure.

Accidental actions generally result from
— collisions;

— dropped objects;
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— fire;

— explosions;

— unintended or unexpected flooding;

— unexpected subsidence of the foundation;
— unexpected erosion or scour.

Abnormal environmental actions due to wind, wave, current and, where applicable, ice, shall be defined
for an exposure level L1 and L2 platform. Actions derived from an ALE earthquake shall be abnormal
actions for glatforms at all exposure levels.

NOTE Albnormal environmental actions are strongly location dependent. Reference should. beymage to
Regional information, as appropriate.

8.2.1.6 Rgpetitive actions

These actiops whose variation in magnitude with time occurs repeatedly can.lead to possible fatigue
effects. Fatigue refers to the cumulative damage done by repeated time-varying stresses at a specific
location in the structure. These time-varying stresses are caused by varying,actions, especially, byt not
exclusively, due to wave action.

8.2.2 (lassification of actions according to the structural response
Actions canbe further classified according to the way in whichithe structure responds to an action:

a) static ag¢tions that produce static response without causing significant acceleration of the strug¢ture
or component;

b) dynamif actions that cause significant acceleration of the structure or component, and ther¢by a
dynamif response.

NOTE Whether or not the action is regarded-as dynamic is dependent on the structure and the nature pf the
source of thefaction. For simplicity, dynamic actions can often be treated as equivalent static actions in whigh the
dynamic effefts, which depend on the behaviour of the structure, are taken into account by either an appropriate
increase in tHe magnitude of the primary static action or by the addition of a representative set of inertial aqtions
as appropriate for the type of structure.

8.3 Resistances

8.3.1 Gengpgral

Resistances| shallsbe determined by application of accepted methods using characteristic material
properties and ‘geometric parameters, or by interpretation of appropriate experimental data Tlsing
empirical methods

Resistance for limit states that involve cyclic actions should be defined such that the structure will
maintain its integrity throughout the cyclic action condition.

8.3.2 Properties of materials and soils

Values describing the properties of materials and their variability shall be based on either specific
qualification tests or in situ observations in conjunction with other sources of information. Properties
relating to special test specimens should be converted to the relevant properties of the actual material
in the structure by the use of conversion factors or functions that should take account of any scale
effects and any dependence on time and temperature. The uncertainty in the properties of the material
in the structure or of the soil should be derived from the uncertainties of the standard test results and
of the conversion factor or function.
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Selection of a particular material should consider all the material properties relevant to the structure.
For information on the selection of steels, see ISO 19902; for information on the selection of concrete
and concrete constituent materials, see ISO 19903.

For additional soil considerations, see 5.13.2 and 5.13.3 and ISO 19901-4.

8.3.3 Geometric parameters

Geometric parameters that define the shape, size and overall arrangement of structures, components
and cross-sections shall be described (see 9.4) and tolerances as specified in the 19900 set of documents
shall be met. When the deviation of any of the geometric parameters from its prescribed value (exceeds
tolerfnce] the formulation of structural resistance and structural response shall take intq dccount such
deviations and prescribe modified tolerance limits for the geometric parameters if the.dgviations are
not corrected.

9 Partial factor design approach

9.1 | Principles

The partial factor design approach separates the influence of uncertainties and variabilitie§ originating
from| different causes by means of partial factors.

The principles of the method are described in 9.1. However,in practical application, slight modifications
are spmetimes necessary or desirable to account for specifie'design situations (see 9.2.3 and 9.3.2).

For the partial factor design approach, the total desigiiaction effect in a limit state shall be derived from
an arfalysis of appropriate combinations of design values of the actions. Representative actior] values shall
be multiplied by partial action factors to obtain.the factored or design values. Similarly, representative
resistances shall be divided by resistance factors or the representative material properties shall be
divided by material factors to obtain the factored or design values.

The fotal design action effect shall not'exceed the factored resistance as given in Formula ([l):

Y S, <R, (1)

wheie Sq are the action effects resulting from a particular action, Fg:

F,=7,F, (2)
R

p =R 3)
YR

In the werification procedure, the values assigned to the basic variables are called design v3lues.

The design values for actions, Fy, (see 9.2.3) shall be determined from Formula (2).

Strengths of materials shall be expressed by their design values, f3, (see 9.3.2) determined from
Formula (5).

Alternatively to Formula (5), the design resistances of components may be determined directly from
Formula (3) or Formula (6).

Other relevant properties may be treated in a similar way or by introducing an additive safety margin.
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9.2 Actions and their combinations

9.2.1 Characteristic values

The characteristic value of an action shall be the value associated with a prescribed probability of not
being exceeded by unfavourable values during some reference period. Commonly used characteristic
values are extreme values and abnormal values. In some design situations, an action can have two
characteristic values, an upper and a lower value.

Extreme values and extreme events shall be used in design to verify ultimate limit states. In many design
situations, the extreme event is closely associated with the extreme value of the action. The global

behaviour df the structure is essentially elastic, even though local stress concentrations can e
yield stress¢s and nonlinear behaviour (e.g. pile-soil interaction) is expected. Extreme parameterv
and events have a probability of being exceeded in the order of 10-2 per annum.

Abnormal events and associated acceptance/performance criteria shall be used in design to

accidental li
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fe corresponding values can be estimated on the basis of available information or from

it states. In design situations, the abnormal event is closely associated @&jith the abng
action, for which the global behaviour of the structure does not suffer complete 1g
r all exposure levels, for abnormal events when there are life safety implications
tegrity shall be ensured to enable evacuation following event exposure. Abnormal parar
vents have a probability of being exceeded in the order of 1073 €9°10-4 per annum.

stic values cannot be determined from statistical data er\where appropriate data ar

'he resulting value is then a nominal value.

eriod, T, is the average duration between conseciifive occurrences of an event or exceed
ar value for a basic variable. The event or exceedance occurs once on average durin
d. The return period in years is given by Fofmula (4):

e annual probability of exceedance for the event.

probability of exceedance is the probability that an event of a specific magnitude or 4
sic variable is exceeded.in any one year.

Irn periods are 10 yéars, 50 years, 100 years, 1 000 years and 10 000 years, which corres
obabilities of 10542 x 10-2, 10-2, 10-3 and 10-4, respectively.

period is.an indication of the order of magnitude rather than a precise number
abases forsuch small probabilities of exceedance rarely exist. For abnormal ice event
vevalueforactionsarising shallbe determined based on an annual probability of exceed
n of shall be derived from events with the same annual probability of exceedance leg
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For different design situations, different values can be assigned to each action. These values are called
representative values.

The main representative value is the characteristic value. In situations where the effect of a reduction
in an action is more onerous for the structure, the lower characteristic value shall be taken as the
representative value.

Otherrepresentative valuesare chosenwithregard to some features ofthe situation, for example, duration
of exposure and geological phenomena, and can be expressed as a proportion of the characteristic value.
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A permanent action G has, in general, a unique representative value. When the action consists of the
self weight of the structure, the value G, shall be obtained from the intended values of the geometric
parameters (in general, taken from drawings) and the mean density of the material.

In cases where the uncertainties in the permanent actions are important, characteristic values should
be used. In such cases, both upper and lower characteristic values shall be defined, if necessary.

In treating repetitive actions for fatigue analysis, rather than determining a single representative value,
it is necessary to establish their variation in magnitude with time in order to determine the number of
repeated actions of each magnitude.

9.2. Design values

The ¢
from|
atth

be obtained
be specified

lesign value of an action shall be used for verification of a limit state. Design value$.shall
representative values by multiplication by partial action factors (yr). Design values can
b extreme level or abnormal level, or at another level used in design (see 9.2(2):

The |
a)
b)

The partial action factor should depend on the limit state considered. In particular, the a
for

ISIES and for SLS are generally different. The partial action factors can also be different
action sources within an action type (see 8.2).
9.2.4

partial action factors shall take account of:
the possibility of unfavourable deviations of the actions from their#epresentative valu

uncertainty in the calculations of actions.

tion factors
for different

Combinations of actions

Design values of the different actions shall be ¢onsidered simultaneously in the verificatipn of a limit

statd.

Actigns that are mutually exclusive should'not be included in the same combination.

The 4
limit

ictions shall be combined so that they produce the most unfavourable effect on the strugture for the

state considered.

dent actions
of reliability

Ared
may
as ot

uced probability of simultaneous occurrence of unfavourable values of several indepen|
be used if the probability of exceeding the design action effect achieves the same level
herwise achieved bythis International Standard.

In th

e ULS, the following two types of combinations shall be applied, depending on the desig

a)

q

b) ¢

perational ‘combinations (i.e. combinations of permanent actions, variable actions
bnvironmental actions);

n condition:

and normal

bxtreme combinations (i.e. combinations of permanent actions, variable actions

d extreme

Accidental actions should be included in ALS combinations only. Accidental action (ALS) combinations
normallyinclude permanentactions, variable actions and one accidental action. Where accidental actions
are assumed to occur simultaneously, the annual probability level shall apply to the combination of these
actions. Unless the accidental actions are caused by the same phenomenon (such as hydrocarbon gas
fires and explosions), the occurrence of different accidental actions may be assumed to be statistically
independent. An ALS combination should also cover effects associated with an accidental situation, such
as the decrease of resistance due to fire.

Abnormal environmental actions should be included in ALS combinations only. Abnormal environmental
combinations normally include permanent actions, variable actions and the abnormal environmental
action or abnormal seismic action under consideration.
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For FLS, the cumulative effect of all repetitive actions during the life of the structure shall be considered
and taken into account, if relevant.

For special purposes other combinations can also be applied. For each of these types of combination,

special sets

of combination factors can be specified.

9.3 Properties of materials and soils

9.3.1 Characteristic values

The charac

eristic resistance or material property generally corresponds to a specified fractile

f the
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values gove
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corrosion change the material properties or dimensions, the characteristic values used for the d
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Fatigue design checks are normally based on fatigue endurance curves (SN-curves). The characte
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kpected to fall. For guidance on soil properties, see 5.13.3 and ISO 19901-4.

bre the material properties vary in time or where environmental condjtion effects su

ten to take such changes into account.

d deviations). In special cases, fracture mechanics approaches may be applied in fa
lich cases, the characteristic values of the crack propagation parameters and the val
nd failure crack size should be chosen to be consistent with the fatigue endurance

gn values

value, fg, of the strength of materials (6 other material properties) is generally obtd
resentative value, fx, using Formula\(5):

n, in Formula (5) takes account of:

ibility of unfavourable’deviations of the material property, interpreted as arandom var
e characteristic value;

inaccurate assessment of the resistance of sections or action-carrying capacity of pa
cture (ifnot included in yq);

. Jd;
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able,
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ntiessin geometric parameters, if they are not taken into account according to 9.4.2 or not

from the rej
S
Ja==F
Vm
The value, ¥
a) theposs
from th
b) possibld
the stry
C) uncertaji
includ;%
d)

uncertainties in the relationship between the material properties in the structure and those

measured by tests on control specimens, for example, uncertainties in the conversion factor or
function according to 8.3.

The value of y, depends on the material property, the actual limit state and component resistance
uncertainty.
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The design value, Ry, of a component resistance is generally obtained from its characteristic value, Ry,
using Formula (6):

R,

R =—%

TR

(6)

In this case, the value yRr takes account of a) to d) and, in addition, uncertainties in the relevant design
expression for resistance, i.e. the calculation model (see A.3.5).

9.4

Geometric parameters
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Representative values

peometric parameters the representative values a, usually correspond to_the non
fied in the design.

Design values

ses where deviations of the geometric parameters have insignificant effects or wher
ccounted for by the partial resistance factor (yr) values, the representative value ma
esign value.

i =a . tAa

Uncertainties of calculation models

incertainties in a calculation model are)generally accounted for by one or several o
rs (generally yRr). For guidance, see Clause 10.

Values for partial factors

General

hssessment of the different limit states requires that partial action factors be specifie
e cause of the action (permanent, variable, environmental, abnormal, etc.) and the n
state. Partial £esistance and material factors are specified depending on the structul
he nature of\the limit state.

Ultimate limit states

9.6

hetric parameters shall be expressed by their design valu€s, aq, defined by Formula (7):

hinal values

b the effects
¥ be used as

(7)

[ the partial

1 depending
ature of the
ral response

1~ Actions

Partial action factors are specified for the various types of structures covered in ISO 19902, ISO 19903,
ISO 19904-1, ISO 19905-1 and ISO 19906. See Clause A.1 for additional information.

9.6.2.2 Resistances and materials

Partial resistance and material factors should account for the variability in material properties and the
uncertainties listed in 9.3.2.

Partial resistance and material factors are specified in ISO 19901-4, ISO 19902, ISO 19903, ISO 19904-1,
ISO 19905-1 and ISO 19906.
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9.6.3 Serviceability limit states

Partial action factors in SLS shall be taken to be 1,0. Different safety levels can be achieved by using
different values for constraints such as acceptable deformations, accelerations and crack widths. Partial
factors for materials and resistances in SLS shall be taken to be 1,0.

9.6.4 Fatigue limit states

All partial a

9.6.5 Acci

Partial actid
inherentun

ction factors for fatigue limit states shall be taken to be 1,0.

dental limit states

n factors for accidental or abnormal actions shall be taken to be 1,0. This is becaus
fertainty in the action is large and is covered in the determination of the characteristic

for the action. Partial factors for materials and resistances in ALS should be taken to be 1;0.

9.7 Struc

The partial
applicable t
analyses. TH
calibrated b
programme

tural reliability analysis

action factors and the resistance factors given in the series of Untérnational Stand
o offshore structures have been established or calibrated usihg structural relia
e reliability models have generally followed the principles giver'in ISO 2394 and have
hsed on relevant test data for structural components and fullscale offshore load monit
5.

The followi;lltg principles for performing structural reliability analyses have generally been used i

developmenit of the series of International Standards applicablée'to offshore structures, and should

be used in their application (see 5.1).

a) Structural reliability analyses shall not replace sourid engineering judgement.

b) Structural reliability analyses shall follow the principles given in ISO 2394 and shall account fg
uncertalinty associated with important parameters and models.

c) Models used for structural reliability analyses should be calibrated based on relevant test daf
structural components and full-scaleeffshore load monitoring programmes for action params

d) Reliabiljty targets should depend on the consequences of failure, with particular referen
exposufe levels L1, L2 and L8.

Clause A.2 grovides additiorfalinformation and guidance on reliability.

10 Models and analysis

The structu
applicable tq

Fal analytical procedures and calculations described in the series of International Stand
offshore structures are often performed with the assistance of computer-aided engine

e the
ralue

ards
hility
been
bring

n the
also
r the
a for

ters.

ce to

ards
bring

l h 3 1 1 Aol 4 b L1l 1 deonde. Aol 4 Ao A laa e £ 4l | d
tools, physicarscarc oaeT teStS; o Tuir-starc prototy pe NroteTr teSTHIg 7 compatioiror tiresenretnods
can also be used.

Analytical and physical models employed and the basic formulation of the analytical procedures shall
provide adequate representation of the actions and the structural response consistent with the limit

state under

consideration.

Further high-level guidance on analyses and models is provided in Clause A.3.

Models of the features of the structure that have an important influence on its overall stability and
integrity shall be maintained and checked throughout all stages of the structure’s life cycle.
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The influence of the environmental conditions on the behaviour of materials shall be considered in the
analysis when appropriate.

EXAMPLE Environmental conditions that can be included directly in the analysis include the influence of
environmental humidity conditions on the shrinkage and creep deformations of concrete and the influence of
high temperature during a fire on the strain distribution and the strength of structural components.

Consideration shall be given to the extent of assurance required to quantify the bias and uncertainty in
the results supplied from analytical calculations and model tests. These are generally a function of the
assumptions specified and agreed, of the novelty of the structural configuration, of the complexity of
the calculations performed, of the history of verification and validation of the software or physical tools
beingused and of the expertise and experience of the operator or the analyst

Gros misuse and

inadq

5 errors can arise in applying reported results due to misunderstandings, mistakes,
bquate benchmarking.

11 Quality management

11.1 General

This
trang
requ
ISO 1

AQM

clause provides an overview of the quality management system’(QMS) for the design
portation and installation phases of a typical offshore struetuyre construction project. M
rements are presented in structure-specific standards, such as [SO 19902, ISO 19903, |
9905-1 and ISO 19906.

S consists of a quality assurance (QA) process that identifies the requirements and a qu

fabrication,
ore detailed
S0 19904-1,

ality control

(QC)

Duri
instr
and
instg

QA/(
expo
de fa
the p
mate

system that identifies the means of assuring quality.

the detailed
ired quality
nsportation,

hg the execution of a project, QCinspection and testing shall be performed to ensure tha]
uctions provided by plans and specifications are followed in order to obtain the deg
cervice performance in the finished jproduct, during all phases of construction, tra
llation, operation, and removal.

DC, inspection and documentation requirements should be commensurate with theg structure’s
sure level (L1, L2, or L3), assdescribed in 6.1, and shall be consistent with recognized ifjternational,
Cto international, regionalor national standards. Additional requirements and modificgtions to suit
roject application can-be-specified by the owner or operator. These should be coordinated with the

rial selection and fraeture control philosophy, among others, used in design.

All s extent that

ensu

a)
b)

feps in planning, design, construction and use of a structure shall be controlled to ar
res that

the design requirements are fulfilled;

thepotential for error and unfavourable deviations from the design plans and specifications are

mitigated.

An effective QC scheme is one that prevents the introduction of defective materials or workmanship into
a structure, rather than depending upon QA and documentation which come after the fact.

Where a platform is one of a series built to a standard design, the quality management procedure may
reflect the potential reduced scope afforded by commonality. As a minimum, it shall ensure that the site
specific foundation requirements are addressed, that the production system loads are within the design
capability of the structure and that the structure is built to the quality requirements of the standard
design.

[SO/TS 29001 offers guidance on quality management systems for the oil industry.
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11.2 Responsibilities

Responsibilities shall be defined and documented for all activities and their interfaces during all phases
of development. Scopes of individual responsibility shall be made known to all concerned.

11.3 Quality management system

All design, fabrication and installation shall be performed under a documented quality management
system (QMS), e.g. in accordance with 1SO 9001.

The QMS shall, as a minimum, address the applicable items listed in Table 2, in accordance with the
structure’s §Xposure level. Some of these ltems may be covered by reference to the QC plan. The|QMS
shall relate to the components of the structure and to any additional components that are criticaltp the
fabrication ¢f the structure, e.g. design and testing of lifting beams and lifting procedures.

Table 2 — Quality system requirements

Item description

Exposure levelp

L1

L2

L3

Quality management plan

Quality ass

irance manual

Organizatig

nal chart

Documentation and drawing control procedures

Managemer

it of change (MOC) procedures

Design calc

lations

Fabrication

procedures

Lifting prod

edures

Material tra

cing control procedures

Dimensiond

1 control/survey procedures

Inspection

bquipment calibration procedures and certificates

Subcontrac

for quality procedures

Weight rep

rts procedures

Procuremej

\t procedures fordnaterials/services

Procedures

for handlingspecial processes (e.g. heat treatment)

TIEIRIZIEIZEIZRIZRIEIZIRIZEIE IR |

TIEIRIZIEIZIZRIZRIEIZIRIEIE IR

PRI |R | PIRRIZRNZR =R === |=[=Z

a Mindicat

R indicatd

bs “miniménrequirement”.

s “recomimended requirement”.

11.4 Qual

y control ptan

11.4.1 General

QC is normally performed as appropriate prior to and during fabrication, loadout, transportation and
installation, operation and removal. The purpose of quality control is to ensure that materials and
workmanship meet the specified requirements. QA is generally performed during and after QC activities,
to provide records and documents.

As part of the QMS, a QC plan shall be developed which makes reference to procedures for all inspection
and NDT techniques, including proposed report formats and the names and qualifications of inspection
and NDT personnel.

The QC plan shall define the scope of inspection required for fabrication.
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The QC plan shall consider the elements in 11.4.2 to 11.7.5.

11.4.2 Qualifications of personnel

All activities that are performed in the engineering, design, construction, transportation, installation,
inspection and maintenance of offshore structures covered by the series of International Standards
applicable to offshore structures shall be performed by competent personnel with the qualifications and
experience necessary to meet the objectives of these International Standards. Documentation related
to qualifications and relevant experience for all key personnel and for personnel performing tasks that
normally require special training or certificates shall be part of the QC documentation.

Natid
in th

11.4
Insp

in ad
matdg

11.4

nal requirements on qualifications of personnel such as engineers, operators, weldery
b place of use apply.

3 Materials inspection

pction shall verify that materials being incorporated into any portion of‘th€ structura
cordance with the specified requirements. Inspection proceduresshould ensure tr
rials by marking and record keeping.

4 Fabrication inspection

, divers, etc.

system are
hceability of

Fabr{cation inspection shall address specified design requiréments, including the parameters of
processes applied to components during different phases offabrication, dimensional control, alignment,
tolerpinces, orientation, surface treatments, assembly weights, etc.

For @
delivi
of re

11.5

At the conclusion of the transportation, and prior to commencement of installation

appr
veriff
the s
the
spec

EXAN

11.6

The 1
to th

omposite materials such as concrete, the inspection scope shall include the quality of t
ered to site, batching operations, taking and-testing of samples, compaction and hand
nforcement, prestress cable tensioning, etc:

Installation inspection

bpriate inspection shall be_éenducted to confirm the structure is undamaged. Inspg
y that all installation aids"and appurtenances have been installed and tested in acco
pecified requirementsf including any manufacturer’s recommendations. Following

fications.

IPLES  Deck'elgvation, air gap, pile penetration, ballast, anchor tensions and cathodic prote

In-service inspection, maintenance and repair

tructure shall be maintained in such a way that it can safely fulfil its intended future u

he materials
ling, placing

operations,
ctions shall
rdance with
installation,

tructure shall be refinspected to confirm that key aspects are in conformance with the design

ction.

be according
hdard in the

e ‘provisions of this International Standard and of the relevant structure-specific staj

serie

s of International Standards applicable to offshore structures.

To meet these requirements, a structural integrity management system should be developed and
documented. As a minimum, an inspection strategy shall be established. Maintenance should be
specified accounting for the importance and use, knowledge of the durability of the components and
the redundancy of the structure, environmental conditions and the protection against external actions.

Structural components that are essential to the stability and resistance of a structure should, as far as
possible, be accessible for inspection.

© IS0 2013 - All rights reserved 35


https://standardsiso.com/api/?name=a9511d7f22c8a353b4102b1a872216ba

ISO 19900:2013(E)

11.7 Records and documentation

11.7.1 General

During the fabrication, erection, load out and installation phases, data related to the inspection and
maintenance of the platform shall be recorded as the project progresses and compiled in a form suitable
for retention as a permanent record.

The inspection results and other documents listed in Table 3 shall be prepared insofar as they apply
to the particular structure and to its exposure level. All documentation referenced in Table 3 shall be
retained on file for the life of the structure unless noted otherwise in the project’s approved quality
assurance manual, and made available to new owners, where appropriate.

Table 3 — Documentation requirements

Documentation description Exposure levela

L1 L2 L3
Material trgcing records M M R
Engineering drawings M M M
Shop drawihgs M M R
Design calcplations for construction purposes M M II(
Dimensiondl control/survey records M M II(
Material certificates M M II(
Inspection records M M II(
Equipment pperability test reports M M II(
Other reporfts M M 'y
Weight repgrts M M M
Foundation|verification report M M I\l
As-built drgwings M M R

a  Mindicatps “minimum requirement”.

Rindicatgs “recommended requirément.”

11.7.2 Caldulations

The structuyjral integrity of components and adequacy of equipment during all phases of construftion
shall be addyessed,

Calculationd shiould

a) address the structure, attachments, temporary works, cranes, and rigging;
b) address structural strength and stability;

c) address all actions, stresses, deflections, equipment, and rigging;

d) reference appropriate drawings and specifications.

Calculation documentation should provide the source of calculation methods.
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