INTERNATIONAL ISO
STANDARD 19901-5

First edition
2003-07-15

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

Part 5:
Weight control during engineering and
construction

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

Partie 5. Contréles des poids durant la conception et la fabrication

—_— Reference number
=/ — ISO 19901-5:2003(E)

©1S0 2003



ISO 19901-5:2003(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2003

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing 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. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © 1SO 2003 — All rights reserved



ISO 19901-5:2003(E)

Contents Page
o] =NV o P \'
L e Yo 1H T o2 oY o vii
1 £ o o - PSSP 1
2 NOIrMALiVe FEfErENCES ... s e e s e s sm s e e e e s e s snm e e e e e ee s e nnnneenesensssnnnnnns 2
3 Terms, definitions and abbreviated terms............cciiii e ——— 2
3.1 Terms and definitioNS ... e e e e annn e e e e s 2
3.2 Abbreviated terMS...........ooiiii e e e rrrrrrerrrrrrrneennsEsEEEEEEEEEErerrrerenennnnnnnnnn. 7
4 R4 =TT | ] e 43 £ e I e F= T = 7
41 7= 4 =T - 7
4.2 Class A: High definition of weight and CoG requirements...........cccccoriiiiiciiinmnnne e 7
4.3 Class B: Medium definition of weight and CoG requirements...........ccooccceiiemiiriniccccccceeee e 8
44 Class C: Low definition of weight and CoG requirements ..o 8
4.5 Selection of weight CONtrol Class ... e 8
5 Weight and load budget (WLB).........cccciriiriiiei s 9
5.1 GEINEIAL......eecei i reraecienneneaspesa s nnn e s eneasasss s smas e nnes sasnassgnassasas aasesanessas atessessssssnnnsssssssnsnnnnsenessnsssasnnnneesessnnssn 9
5.2 LR [UTT=T 0 4 L= 0 1 o e W e W 0 S A N 10
5.3 Weight and load budget (WLB) CONteNt.........c..cccciiriearinersmrerrnssreessssme e e ssssme s ssssmse e e sssme e e sesssmeessnes 10
L0 T B €11 o =Y - | o e B0 0 e B SO 10
5.3.2 50/50 weight @Stimate ... e 1
5.3.3  WeIgNt r@SEIVES ....ccceeececiieiiceeeee e F 0 H B0 erwiiM3mhnenenenensnensssssnsnsssnsssssssnsssssssssnsssssennsennsnsssnsnnnsnsssnsnsnns 12
5.3.4 Future weights and I0AUS .. iteaserisesiensrrinnnrbesasassuini 13 ixinsnesinsi 7ok sbiHesd s fdmnisnnsnssnsssnnesssssnnssssssnssasssnnansnss 12
5.3.5 Loading conditions and Parameters i ... iciriccsmigamemememmmmnrmrimnsrsisrss s ————————— 13
5.3.6 Weight and load budget (WLB) formats and levels............cccccminrimmiiniimninr e 14
5.3.7  COG CONSErAINES ... e s e s s mn e e e s s e s e amme e e e e e s e nn e e e e e e s na s nmnmnneneean 15
6 LA L= e | A8 =Y o T o1 T R 15
6.1 7= 4 =T - 15
6.2 The weight control ProCeduUre ..........ccccciiiiiiii i rr s e e e e e s e s e s e s e s e s esereeesnrsssssssssssssssnsnsnsnenenennnes 16
6.3 Requirements to the weight report ... s 17
6.3.1 Introduction to the report........... s s s s e nnn e annnnnnnn s 17
6.3.2 Summary and conclusions to the report...........cccccciiiiiiccccrrcrrr s s 17
6.3.3  Area/mModule FEPOILS ........oci i i cceciriie s rscer s e s s s s ssmne e e e e e s s s s s smn e e e e e essa s snmen e e e eessas s nneeessnsnnnnnnnnnen 19
6.3.4 Special reports (OPtioNal)........cccceieiiiciciiiiri e n e e e nnnn e e neen 20
6.3.5 ANNEXES tO the rePOIt..... .. e e s e e s nm e e e e s e e s mmn e e e e s nnnn e e neean 21
7 Requirements for weight data from suppliers and weighing of bulk and equipment.................. 22
71 7= 4 =T - 22
7.2 Provision of weight information ... ——— 22
7.3 Requirements for Weighing.........ccueceiiiiniiiii i 23
7.4 Weighing @qUIPMENt........oo i e s nn s e 23
7.5 Weighing ProCeAUIE .......ccceeeiiiieeeeecceeeree e e ercs s s e s s s s s s s ssssssssssssssssssssssssssssssssssssssssssssssnnsnmnnnnnnnnnnnnnnnn 23
7.6 Notification and witnessing of Weighing ........cccoimiiiiicccciiin e 24
7.7 Calibration of weighing equipment .......... ... e 24
7.8 Weighing Operation...........cceeieiiiiieeiiceie e e e s ssssssssssssssssssssssssssssssssnnmnnnnnnnnnnnnnnnnnn 24
7.9 Temporaries during Weighing..........ccuviviiiiiiiiiiiiesescssssss s e sesesesssssssessssssssssssssssnsnsmsmsnsmsmsmsmsmsssssssssnsnennnes 25
710 Items excluded during Weighing .........cccccccrcriirirrirrrrrrrrrrsssrrrs s s ssssss s ss s s e s s e s e s e e e s s e e e r e e r e e e rensssssnsnns 25
8 Requirements for weighing of major assemblies ... e 25
8.1 Weighing ProCeAUIe ......... .. r e sme e e e e s e s e s mme e e e e e e s e e nmne e s e e mnmneeneeas 25
8.2 Environmental CoONitioNS ............eeeiiiiiiir e 25
0720 T T T | o SRR 25

© IS0 2003 — All rights reserved iii



ISO 19901-5:2003(E)

< 0772 1 4 U 26
8.2.3 Temperature and RUMIAity .........cccooiiiriiiririrrrrrrrrrrrrr e e e e e ressanasnsnnnnnan 26
8.3 L4 =Y T 3 1T R 27
8.3.1  Number and timing of Weighings.........ccccciiiiiiiciccsirr s smn e e smnne e 27
£ 70 T2 4" =Y Ve | 3 YT Yo o oY o =Y o 11T /- 27
8.3.3 Notification and withessing of Weighings .........ccccciriiiiiiiccccsrr e 28
8.3.4 Preparation of the Weighing ... ———————— 28
8.3.5 Weighing eqUIPMENt ... ——————— 29
8.3.6 Calibration of weighing System ... —————— 31
8.3.7 Foundation and SUPPOILS ..o e e e e s e s e s s s mmm e e e e e s s e e smmnne s mnmn e e e e e s 32
8.3.8  Structural iNtegrity ... —————————— 32
8.3.9 Weighing OPeration ..o 32
8.3.10 COG CalCUIAtIONS .......eeeiiieieieeecerrre e e rrrs e e e s e e e s e e e e e s m e e e e s s me e e ee s mn e e eassnnneeessanneesnneneessnnenensnnenaann 33
8.3.11 Weighing CertifiCate ......cccoviiiiiiciiiii s rses e e s n e e e e s s e e e e e e e e s e mnmn e e e e e s 34
k<7< T 72 4" =Y Ve | 4 YT Yo = o o 34
9 Requirements for “as-built” weight documentation............ccccceiriiiiccccier e 35
Annex A (informative) Weight data sheets — Tagged equipment............ccccomirimrrcccrrrrecccee e 36
Annex B (informative) Weighing certificates ..........cccccimiiiiccinsiiiii s 38
Annex C (informative) Weight and load budget (WLB) formats and levels ...........coccoriniiimininiicnnniccinennn, 42
Annex D (informative) Major elements of the weight displacement ... 43
Annex E (informative) Supplier weighing procedure ..........cccooiiiiniinimnns s 44
Annex F (informative) Guidelines.for displacement-measurement,of floaters s sueeevieiieiracrrrrniniicciinens 46
[ T] o] 1o T T o 1 50

iv © ISO 2003 — Al rights reserved



ISO 19901-5:2003(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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

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

ISO 19901-5 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.

ISO 19901 consists of the following parts, under the general title Petroleum and natural gas industries —
Specific requirements for offshore structures:

— Part 4: Geotechnical and foundation design considerations
— Part 5: Weight-control'during engineering and-construction
The following parts of ISO 19901 are under preparation:
— Part 1: Metocean design and operating considerations
— Part 2: Seismic design procedures and criteria
— Part 3: Topsides structure
— Part 6: Marine operations
— Part 7: Stationkeeping systems for floating offshore structures and mobile offshore units

ISO 19901 is part of a series of standards for offshore structures. The full series consists of the following
standards:

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

— IS0 19901 (all parts), Petroleum and natural gas industries — Specific requirements for offshore
structures

— IS0 19902, Petroleum and natural gas industries — Fixed steel offshore structures
— IS0 19903, Petroleum and natural gas industries — Fixed concrete offshore structures

— IS0 19904, Petroleum and natural gas industries — Floating offshore structures

© 1SO 2003 — Al rights reserved \
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— IS0 19905-1, Petroleum and natural gas industries — Site-specific assessment of mobile offshore
units — Part 1: Jack-ups

— ISO/TR 19905-2, Petroleum and natural gas industries — Site-specific assessment of mobile offshore
units — Part 2: Jack-ups commentary

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

vi © ISO 2003 — Al rights reserved
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Introduction

The offshore structures International Standards ISO 19900 to ISO 19906 constitute 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 type of structure and the
nature 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 procedures and
national requirements, all of which are mutually dependent. The modification of one aspect of design in
isolation can disturb the balance of reliability inherent in the overall concept or structural system. The
implications involved in modifications, therefore, need to be considered in relation to the overall reliability of all
offshore structural systems.

The offshore structures International Standards are intended to provide a wide latitude in the choice of

structural configurations, materials and techniques without hindering innovation. Sound engineering
judgement is therefore necessary in the use of these International Standards.

© IS0 2003 — All rights reserved vii
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INTERNATIONAL STANDARD ISO 19901-5:2003(E)

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

Part 5:
Weight control during engineering and construction

1 Scope

This part of ISO 19901 specifies requirements for controlling the weight and centre of gravity (CoG) by means
of mass management during the engineering and construction of structures for the offshore environment. The
provisions are applicable to offshore projects that include structures of all types and materials.

This part of ISO 19901 differentiates between projects where considerations with regard to weight and CoG
have a high priority as a result of weight and/or CoG sensitivity, and projects where weight and CoG are of
litle consequence. This differentiation has been made by the introduction of three different classes of
structure (Class A, Class B and Class C). Depending on the degree of control necessary, different clauses of
this part of ISO 19901 will apply; Clause 4 provides guidelines for assigning one of these classes.

This part of ISO 19901

— specifies quality requirements for reporting of weights and centres,of gravity,

— specifies requirements for weight reporting,

— provides a basis for overall project status reports or management reports for all classes,

— specifies requirements for weight and load budgets for offshore installations,

— specifies the methods and requirements for the weighing of major assemblies, and the determination of
weight and centre of gravity,

— specifies requirements for weight information from suppliers, including weighing of equipment and bulk
materials for offshore installations;

and may be used

— as a basis for planning and presentation of the contractor's weight-reporting system;
— as a basis for evaluation of the contractor's weight-reporting system;

— as a means of refining the structural analysis/model;

— as a contract reference between the ordering client and the contractor;

— as a basis for costing.

© 1SO 2003 — Al rights reserved 1
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

Guide to the expression of uncertainty in measurement (GUM), BIPM, IEC, IFCC, I1SO, IUPAC, IUPAP and
OIML

3 Terms, definitions and abbreviated terms

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

3141
assembly
designed and fabricated group of bulk and equipment items which form one unit

3.1.2
ballast
variable solid or fluid content used to trim a floating structure and/or keep a certain draft

313

base weight estimate

weight estimate used for budgeting purposes . which ,does not,include) any unforeseen quantity growth,
estimating errors or unnamed events

314

base weight contingency

weight addition, based on risk analysis or expeérience, used to‘transform a base weight estimate into a 50/50
weight estimate accounting for uncertainties

315

budget weight

weight reference figures as defined in the weight and load budget and related to the initial or changed design
concept

3.1.6

bulk

component or arrangement of components defined as stock materials or of low complexity
NOTE Bulk items support the equipment items by providing infrastructure around and between them.
317

client weight reserve
weight addition with CoG (usually a fixed weight) controlled by the client and used to cater for any orders for
variation to the contractual design concept

3.1.8
CoG envelope
defined constraint volume within which the CoG of an assembly must remain for design purposes

3.1.9
consumables
variable content, which is solid in stores and fluid in utility tanks

EXAMPLES Fuel, provisions, service/potable water, operating utilities.

2 © ISO 2003 — Al rights reserved
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3.1.10

contractor weight reserve

weight addition (usually a fixed weight) controlled by the contractor and used to cater for any design growth
due to development of the initial design concept

3.1.1
deadweight
total carrying capacity of a floating structure

NOTE Includes weight of crude oil, deck cargo, temporaries, water, snow and ice accumulations, marine growth,
ballast water, consumables, crew and their effects.

3.1.12
displacement
weight of the volume of water displaced by a floating structure, which is the sum of lightweight and deadweight

3.1.13
dry weight
weight of a component, weight item or an assembly in its dry installed condition including permanent utilities

NOTE 1 Examples of permanent utilities are gearbox oil, hydraulic oil, filter sand, etc.
NOTE 2  Any content of operating fluid flowing through a component, weight item or an assembly is excluded.

3.1.14
equipment
component, or arrangement of components, built for specific function(s)

NOTE The component/assembly normally has unique documentation’due to its function and complexity.

3.1.15
first fill
initial filling of liquid in equipment item’s, pipinglines ortanks

NOTE First fill typically takes place towards the end of site construction, prior to tow-out and prior to filling for normal
operations.

3.1.16
float-out
loading condition in which a major assembily is transferred from a dry construction site to become self-floating

3.1.17
fluid content
all fluids flowing through a component, weight item or an assembly

EXAMPLES Process gases, liquids, powders, etc.

3.1.18
future weight
weight of a component or an assembly to be installed after the start of production

NOTE Start of production is also known as “first oil”.

3.1.19
grillage
temporary structural foundation assemblies for modules or sections during transportation

3.1.20

gross reported weight
sum of the net weight and weight allowance

© 1SO 2003 — Al rights reserved 3
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31.21

gross WTO

gross weight take-off

sum of the net WTO and weight allowance

3.1.22
gross weight/WTO contingency
difference between the gross reported weight and the gross WTO at any time during the project execution

3.1.23

hook-up

installation and commissioning of components or assemblies after the modules have been installed in their
final position

3.1.24
hook weight
sum of lift weight and lifting gear weight

3.1.25

lifting gear

rigging

equipment needed during a lifting operation

EXAMPLES Slings, spreader bars, lifting frames, shackles, etc.

3.1.26

lift weight

weight of a component, an assembly or a moduleat padeyes, includingtemporaries and residual fluid content
but excluding lifting gear

3.1.27

lightweight

lightship

dry weight and utility systems required for a minimum operation of a floating structure

3.1.28
live load
load on a deck area according to its defined function

3.1.29
loading condition
defined event or operation during which loads occur

NOTE For each loading condition, all weight items and variable loads that are known or predicted to occur are
identified, quantified and located.

3.1.30

load-out

loading condition in which a major assembly or a module is transferred from land onto a floating structure by
horizontal movement

3.1.31

mating

loading condition in which a major assembly supported on vessel(s) is joined onto its temporary or permanent
substructure

4 © ISO 2003 — Al rights reserved
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3.1.32

net weight

weight (excluding any allowances or contingencies) obtained either by estimation as estimated from early
design documents or present sketches, calculated take-off from drawings or 3D model, or as given in vendor
data-sheets or obtained by physical weighing

3.1.33

net WTO

net weight take-off

weight derived from calculated take-off or from 3D model, given in vendor data-sheets or weighed, excluding
any allowances or contingencies

3.1.34

not-to-exceed weight

NTE weight

maximum acceptable weight

3.1.35
operating weight
sum of the dry weight and the fluid content weight

3.1.36
project management
dedicated management personnel with the task of implementing weight policy, objectives and procedures

3.1.37

residual fluid content

fluid content remaining after testing,or;commissioningjand present during the subsequent loading condition
until the start of production

3.1.38
sea fastening :
items used for temporary fastening to keep movable items in position during transportation at sea

3.1.39
tagged equipment
equipment tagged in accordance with the project coding manual

3.1.40

temporaries, noun pl

components, assemblies or utility items which are temporarily installed during a specific loading condition and
removed afterwards, either prior to or after installation

3.1.41
test weight
sum of the dry weight plus the fluid content required to test the equipment and assembly

3.1.42
tow-out
final towing of a complete floating structure to the offshore production field

3.1.43

transport

loading condition in which a major assembly or a module is transferred from one inshore/at shore location to
another location or to the offshore production field

© 1SO 2003 — Al rights reserved 5
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3.1.44

weight allowance

quantified weight addition accounting for definable components which could not be specified at the actual
project stage

NOTE Weight allowance is expressed either as a percentage or as a lump sum.

3.1.45

weight contingency

weight addition, based on risk analysis or experience, used to transform a base weight estimate to a 50/50
weight estimate accounting for uncertainties and/or definable components which could not be specified at the
actual project stage

NOTE Weight contingency is expressed either as a percentage or as a lump sum.
3.1.46
weight item

defined collection of bulk and/or equipment, design volume or assembly suitable for weight reporting purposes

3.1.47

weight installation code

computer code which verifies whether a component or a weight item is physically installed or not in an
assembly or module

3.1.48
weight management
all planned and controlled activities which deal with the

— definition and publication of the project weight objective and policy,
— identification of, information about and evaluation of alternative design solutions,

— selection and implementation of an optimal design with respect to weight, CoG, volume, functionality, cost
and progress.

NOTE The project management, the engineering disciplines and the weight control discipline are actively cooperating

and taking part in and influencing the weight management process by means of adequate working methods and tools, to
include weight optimization, weight consciousness and weight reductions.

3.1.49
weight objective

defined set of engineering goals necessary to fulfil the project contractual weight/CoG requirements and
intentions in order to contribute to the correct design quality as defined by the management

3.1.50
weight phase code
computer code defining in which loading conditions a component or a weight item is present
3.1.51
weight policy
statement by the project management based on the weight objective and how it will be achieved
NOTE The statement should as a minimum describe
— the weight objective's importance to the project aims and results,

— the priority, profile and control at different levels in the project,

— a philosophy for responsibility and authority within and between project groups engaged in weight/CoG matters.

6 © ISO 2003 — Al rights reserved
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3.1.52

weight reporting

adequate and timely weight/CoG information reported with respect to content and presentation in order to fulfil
expectations and requirements from/needs of organizations involved in the project

3.1.53

weight status code

computer code related to the weight item level of accuracy

3.1.54

50/50 weight estimate

value representing the median value in the probability distribution of weight estimates

NOTE The actual weight value is equally likely to be smaller or larger than the 50/50 weight estimate.

NOTE The 50/50 weight estimate is used as the basis for weight budgeting.

3.2 Abbreviated terms

CoG centre of gravity

LCG longitudinal centre of gravity
MEL master equipment list

NTE not to exceed

TCG transverse centre of gravity
TLP tension leg platform

WLB weight and load budget

WTO weight take-off

4 Weight control classes

4.1 General

In order to select the most appropriate level for weight control and weight reporting according to the degree of
weight and/or CoG sensitivity of the project, three classes of weight control have been defined.

The tender documents and final contract shall specify the applicable weight control class, so that the
contractor can allocate the required resources.

4.2 Class A: High definition of weight and CoG requirements

Class A shall apply if the project is weight- or CoG-sensitive for lifting and marine operations or during
operation (with the addition of temporaries), or has many contractors with which to interface. Projects may
also require this high definition if risk gives cause for concern.

Full traceability of weights shall be given for this class, commencing with all documented weight data from
suppliers.

Recording of weight data for Class A requires the use of a relational-type database from the commencement

of detail engineering, with suppliers' data, fabricators' data and data from physical weighings integrated into
the system.

© 1SO 2003 — Al rights reserved 7
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