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ISO 19901-5:2016(E)

reword

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.
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria nee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documenb may be the
ent rights. ISO shall not be held responsible for identifying any or all such patent rights
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents)-

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to
pssment, as well as information about ISO’s adherence to the WTO principles in thg
riers to Trade (TBT) see the following URL: Forewerd - Supplementary information

committee responsible for this document is ISO/TC 67, Materials,equipment and offshord
betroleum, petrochemical and natural gas industries, Subcommittee SC 7, Offshore structur

5 second edition cancels and replaces thefirst edition (ISO 19901-5:2003), which has been
sed.

19901 consists of the following parts, under the general title Petroleum and natural gas in
Cific requirements for offshorestructures:

Part 1: Metocean design-and operating considerations
Part 2: Seismic desigh.procedures and criteria

Part 3: Topsides.structure

Part 4: Geatéchnical and foundation design considerations

Part 5=-Weight control during engineering and construction
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Rart6: Marine operations

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

Part 8: Marine soil investigations

The following parts are under preparation:

Part 9: Structural integrity management
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0 In

0.1

troduction

General

The International Standards ISO 19900 to ISO 19906 relating to offshore structures 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 t

It is impoi
describing
procedure
aspect of ¢
structural
relation to

ISO 19900
choice of s

he type of structure and the nature of the materials used.

A ¢ ral 1T Y an _OVera i
actions, structural analyses, design rules, safety elements, workmanship, qualityco

b and national requirements, all of which are mutually dependent. The modificatien of

system. The implications involved in modifications, therefore, need to be.considere
the overall reliability of all offshore structural systems.

to ISO 19906 relating to offshore structures are intended to provide a‘wide latitude in
tructural configurations, materials and techniques without hinderihg innovation. So

engineerinlg judgement is therefore necessary in the use of these Internatigrial-Standards.
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ed to canvass the TC 67/SC 7 member countries to widen/the scope of this part of ISO 19
d edition. As a consequence, the title might change.

pbposed to expand and re-structure this part of ISO219901 to more comprehensively add
bs weight engineering principles, roles, responsibilities and objectives for a complete platfi
le.

pposed to re-format into a more traditional ISO document layout.
e of weight class A, B and C tables will be reviewed.

will be an outline of how to control topside weight, and of the aims and expectations
[ Review Panel (or similar).

non topside operating philosophy will be included with a matrix of coincident drilling lo
ing loads, and laydown)/ storage loads to be included in topside weight databases.

bposed to give gliidance on applied design contractor allowances during detailed design,
e of client operational and management reserves.

pight and'CoG accuracy expected from weighings will be addressed.

te clauses will be added to give clarity to specific requirements of floating structures

esign in isolation can disturb the balance of reliability inherent in the overall;concep

P01

€SS
DI'm

of a

hds,

blus

and

The contents and terminology will be coordinated to interface with ISO 19902, Design of offshore

structures, and the forthcoming 1SO019901-9, Structural integrity management (due to be published
in 2017).

It is proposed to give more guidance on a range of topics encountered during the phases of a platform
life cycle, typically:

a) Weight control principles

Overview of principles, aims and objectives

Roles and responsibilities

Co

Vi

mpetency
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Software selection
Deliverables for each project phase
Weight report contents
b) Floating structures and jackets
Specific requirements for floating structures

c) Concept and feasibility phase

Use of historical volumetric weight norms

Use of area based weight calculations

Use of footprint ratios

d) |Front end engineering design phase

Design parameters to be fixed prior to setting Not-to-Exceed weights
e) |Detailed design phase

Control of weight using a Weight Review Panel or simjlat
Use of contractor allowances

Use of client reserves

Discipline reporting responsibilities

Coincident operating loads

Coincident drilling loads

Coincident laydown and storage loads

Laydown and storage drawings and area signage

Vendor weighing réquirements

f) |Fabrication phase

Fabricatof 1esponsibilities

Reporting of site run materials

Weighing requirements

Preparations for weighing

Expected weight and CoG accuracy from weighings
Predictions and witnessing of weighings
Post-weighing reconciliation and weighing corrections
g) Installation and hook-up phase
Reporting of hook-up weights
h) Operational phase

Control of weight and CoG for topside modifications

© 1S0 2016 - All rights reserved vii
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Interfaces with ISO 19901-9 and ISO 19902
i) Decommissioning phase
Preparations for decommissioning
Some of the above proposed changes are outlined in Annex G of this document (informative).

It is proposed that preparation of the third edition of this part of ISO 19901 will begin immediately
after the issue of this edition with a target publication date of 2017.
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Petroleum and natural gas industries — Specific

re

Pa

quirements for offshore structures —

rt 5:

Weight control during engineering and construction

1

Thi
(Co
offs
typ

modlifications to existing installations. Maintaining the weight control.of existing installaf

par

Thi

It cd

Scope

5 part of ISO 19901 specifies requirements for controlling the weight and-centre

hore environment. The provisions are applicable to offshore projects thatinclude struc
bs (fixed and floating) and materials. These structures can be completé new installat

L of the main body of this part of ISO 19901, but some guidance gm\this is included in the /
5 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 weight reparts or management reports for all wei
classes;

specifies requirements for weight and load budgets;

of major assemblies;

specifies requirements for wieight information from suppliers, including weighing of equ
bulk materials for offshoréjinstallations.

in be used:

as a basis for planiting, evaluating and presenting the client’s, contractor’s or fabricat
managementand reporting system;

as a meang(of refining the structural analysis or model;

as a contract reference between client, contractor and suppliers;

of gravity

;) by means of mass management during the engineering and construction of structures for the

tures of all
ons or the
ions is not
Annex G.

bht control

specifies the methods and requirements for the weighing and the determination of weight and CoG

pment and

br's weight

asa basis for costing, scheduling or determining suitable fabrication method(s) or location(s).

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

doc

ument (including any amendments) applies.

ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995)

©IS

02016 - All rights reserved


https://standardsiso.com/api/?name=6b5b8682eef37eb1086e9ffaa04c95bf

ISO 19901-5:2016(E)

3 Terms and definitions

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

31
assembly
designed and fabricated group of bulk and equipment items which form one unit

3.2

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

3.3
bulk
component or arrangement of components defined as stock materials or of low complexity

Note 1 to enftry: Bulk items support the equipment items by providing infrastructure around;and between tHem.

3.4
centre of gravity
CoG
average lo¢ation of the weight of an item

of the CoGs|of the individual items (comprising the completed assembly, module or topsides) measured frqm a

Note 1 to e]ntry: For assemblies, modules or topsides, the aggregate CoG\is the mathematical weighted avefage
common reference point.

3.5
client
organisati

n for which a weight report is prepared

Note 1 to entry: This is the project owner (oil comipany/operator, fabricator, engineering sub-contra¢tor,
lift/transpgrtation contractor, etc.).

3.6
client weight reserve
weight addition (usually a lump sum(weight) controlled by the client and used to account for any orders
for variatign to the contractual design concept

3.7
CoG envelppe
defined comstraint volumewithin which the centre of gravity (CoG) of an assembly shall remain

3.8
consumahles
variable contefit'that does not remain at a constant level due to consumption during the operation of an
offshore injstallation T

EXAMPLE Potable/service water, diesel fuel, crew provisions, bulk drilling powders for creation of mud
and/or cement.

3.9

contents

fluids or bulk powders held within bulks (piping or structural tanks) or equipment at their normal
operating levels

Note 1 to entry: Typical contents are hydrocarbons, cooling and heating mediums, chemicals, fuels, condensates,
seawater, fresh water, dry powders (drilling cement and mud additives), dry stores for workshops, sack stores,
etc. Fluids that are expected to be continuously installed in an item of equipment (e.g. coolants and lubricating
oils) are not to be considered as contents. See dry weight (3.16) for further explanation.

2 © IS0 2016 - All rights reserved
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3.10
contractor
organization tasked with constructing a portion of, or an overall project facility

3.11

contractor weight reserve

additional weight (either a lump sum weight or percentage of a total weight) at a specified CoG,
controlled by the contactor and used to account for any design growth within their control

3.12
deadweight
totdl carrying capacity of a floating structure

Note 1 to entry: Includes weight of crude oil, deck cargo, temporaries, water, snow and ice accamulatjons, marine
groyth, ballast water, consumables, crew and their effects.

Note 2 to entry: See Annex D.

3.13
dis¢ipline
disqrete branch of engineering reflecting a single aspect in the project

EXAMPLE Architectural, drilling, electrical, HVAC, instrumentationjJoss control (safety), piping, structural
and|telecommunications.

3.14
dis¢ipline check list
document detailing the weight items that are within the discipline’s control

3.15
displacement
weight of the volume of water displaced by a floating structure

Not¢ 1 to entry: The sum of lightweight and-deadweight including mooring system load, appendehces and/or
apppirtenances e.g. structures outside thesntoulded hull

Note 2 to entry: See Annex D.

3.16
dryl weight
weight of a component;weight item or an assembly in its dry installed condition including permanent
utilfties

Note 1 to entry: Examples of permanent utilities are gearbox oil, hydraulic oil, filter sand.

Not¢ 2 to entry: Any content of operating fluid flowing through a component, weight item or an [assembly is
excluded.

3.17Y
equipment
component or arrangement of components, built for specific function(s)

Note 1 to entry: The component/assembly normally has unique documentation due to its function and complexity.
Note 2 to entry: Refer to tagged equipment (3.41) for further explanation.

3.18
estimated weight
weight determined based on previous experience

© IS0 2016 - All rights reserved 3
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3.19

first fill

initial filling of specific contents in items of equipment or piping prior to start of operation of an offshore
facility

Note 1 to entry: First fill typically takes place towards the end of site construction, prior to tow-out and prior to
filling for normal operations.

3.20

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

3.21
future welght
weight of af component or an assembly to be installed after the start of production

3.22

grillage
steel strucfure, secured to the deck of a barge or vessel, designed to support.the cargo and distrilpute
the loads between the cargo and the barge or vessel

3.23
gross weight
sum of thenet weight and weight allowances

3.24

hook-up
installation of components or assemblies after the modules have been installed in their final positiof, to
connect tolthe existing installation

3.25
hook weight
sum of conpponent, assembly or module lift weight and lifting gear

3.26
operating
<loading Clndition for an operating offshore facility> at the start of steady-state production

Note 1 to enftry: All bulk and equipment items are present with contents at nominal operating levels.
3.27
lifting gear

equipment|needed duking a lifting operation
EXAMPLE Slings, spreader bars, lifting frames, shackles.

3.28
lift weight
weight of a component, assembly or a module, including temporaries and residual fluid content but
excluding lifting gear

3.29
lightship weight
dry and invariable weight of a floating unit, including minimum utility content to secure a safe condition

Note 1 to entry: See Annex D.

4 © IS0 2016 - All rights reserved
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3.30
loading condition
defined event for which a weight and CoG need to be controlled

Note 1 to entry: For each loading condition, all weight items and variable loads that are known or predicted to
occur are identified, quantified and located.

Note 2 to entry: Typical loading conditions are dry installed offshore, float-out at assembly site, future operating
installed offshore, operating installed offshore, load-out to offshore transport vessel, transport to offshore field, etc.

3.31

loag-eut
trapsfer by way of horizontal movement of an assembly, module or topsides from jit$)land-based
fabrication site onto a floating or grounded transport barge or vessel

Note 1 to entry: The following are typical load-out operations:

— |skidded: load-out using a combination of skid-ways, skid-shoes or runners, propelled by towjing engines,
jacks or winches;

— |trailer: load-out using multi-axle trailers [self-propelled modular transporter (SPMT)].

3.32

master equipment list

MEL

project -specific database for control and management of technical data for tagged equipment
3.38

mating

trapsfer of a major assembly supported on barge(s) or vessel(s) to a temporary or permangnt support
strycture

3.3¢
moflule
jor assembly of items forming a major building block which needs to be controlled with respect to

maximum acceptable weight for any given loading condition, with an associated limiting Co¢: envelope

opdrating weight

£l o ol Jd 4+l £ s ol
Su 11'UI LIIT ul)’ VVClsllL dllu LIIC LuUIILTIIU VVCISAAL

3.38

project management

<weight management> management personnel tasked with implementing weight policy, objectives and
procedures

3.39

residual content

content in bulks and equipment remaining after testing or commissioning, and being present during
the subsequent loading conditions up to the start of production

© IS0 2016 - All rights reserved 5
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3.40

sea fastening

items used

3.41

for temporary fastening to keep all items in position during transportation at sea

tagged equipment
equipment identified and labelled in accordance with the project coding manual and tracked in MEL

3.42

temporary items
temporaries

items temp

Note 1 to enftry: Temporaries do not form part of a structure’s permanent dry or operating weight.

3.43

test weighlt

sum of the

3.44
tow-out
towing of 3

3.45
transport

<loading c¢ndition> transfer of an assembly or module from one inshore or at shore location to anof

location, of

3.47
weight all

orarily installed during a loading condition and removed afterwards

dry weight plus the content required to test the equipment or assembly

complete floating structure to the offshore installation site

to the offshore installation site

pwance

weight ad
and/or co

3.48
weight an
WLB
document
for the dry|

Note 1 to enftry: The WLB are to@ct-ds a comparison reference for:

itions to account for expected general growth due to immaturity of the current project st
ponents which are not estimated in detail at the current project stage

1 load budget

lefining the weight and CoGJimits for each loading condition, major assembly (and discipl
installed offshore load condition)

her

age

nes

ing,

ting

a) weight| load and CoGreontrol and reporting for the duration of the project through the engineej
constryction, installaion and operation phases;

b) structyral capacity requirements for individual sections or modules and for the total topsides or suppor]
structyre;

c) temporfary.and permanent bearing capacity and stability of the total facility;

d) overall cost and schedule control.

3.49

weight item

item or collection of bulk and/or equipment, content or assembly identified for weight reporting

purposes

6 © IS0 2016 - All rights reserved
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3.50
weight management
all planned and controlled activities which deal with:

definition and publication of the project weight procedures, objectives and policies;

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,

Not
partf

3.5

1k 3 | 43 ol data +1 L £+l lata o€ 1 £ H rallot:
ITIUITILUI llls aliul CPUI Lllls \A4 Clsll\- udia tiil UusllUML C1IC LUIII}JICLC I1IC \'_y cit Ul diIr 1r1riotdiidily

present and potential weight status

e 1 to entry: Project management, engineering disciplines and weight control discipline.shall co
icipate to influence the weight management process by means of adequate working methods and

|

wel

defjned set of engineering goals necessary to fulfil the project contractual weight/CoG re
and intentions in order to contribute to the correct design quality as defiried by the manage

3.5

ht objective

weight phase code
codg used to identify the loading conditions in which a weight item is present

3.5
we
stat
objé

Not

3.5
we
reg
con

Not

3.5

ght policy
ement from the project management, based on ‘the weight objective, defining how
ctive is to be achieved

e 1 to entry: As a minimum, the policy should include:
the importance of the weight objective'te-the project aims and results;
the priority, profile and control of wéights at different levels in the project;

a philosophy for responsibility-and authority within and between project groups engaged in wei

J;ht report

ilarly issued project’'document that details the weight and CoG for required assemblie
ditions based on best available information

1 to entry:\Fhis document provides the basic load case for the project Structural Integrity mode

D

wel

ht'status code

Lu
ent

n to assess
pperate and

tools.

irements

fhe weight

ght matters

s and load

Is.

code-based on the maturity of the design, used to identify the level of accuracy of the ¥

veight of a

weight item

Note 1 to entry: The weight status code is often used to assess the value of the weight allowance applied. As a

desi

gn matures, the weight status code will change so that an item'’s weight allowance is reduced.
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4 Abbreviated terms

CoG Centre of Gravity

FEED Front End Engineering Design
MEL Master Equipment List

NTE Not to Exceed

WLB Weight and Load Budget
WTO Weight Take-Off

5 Weight control classes

5.1 General

In order to|select the most appropriate level for weight control and reporting according to the degrde of
weight and/or CoG sensitivity of the project, three classes of weight control have‘been defined. These
classes may also be used to determine the level of effort required in the weighf management activities
for a projeqt.

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

5.2 Clasp A: High definition of weight and CoG

Class A shdll apply if the project is weight and/or CoG sensitive for any of the anticipated loading cafses,
or has many contractor interfaces.

Class A welght projects shall:
a) regardless of the source, have full traceability of all weight and CoG data;

b) record weight and CoG data using @ relational database from the commencement of dgtail
engingering, with integration of suppliers’, fabricators’ and weighing results into the system;

c) verify|the calculated weight and/CoG of assemblies, modules or topsides by means of phydical
weighings;

—-

d) updatq weight data per.weight item produced during the design phases to “as-built” status duf
the faljrication.

ng

5.3 Clasp B: Medium definition of weight and CoG

Class B shalll apply-to projects where the focus on weight and CoG is less critical for any of the anticipgted
loading cadesthan for projects where Class A is applicable.

Class B weight projects shall:

a) based on the complexity of the project, determine whether a relational database or spread sheet
software is required for recording of weight and CoG data;

b) verify the calculated weight and CoG of assemblies, modules or topsides by means of physical
weighings;

c) have less stringent requirements for updating “as-built” status during fabrication.

8 © IS0 2016 - All rights reserved
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Class C: Low definition of weight and CoG

Class C shall apply to projects where requirements for updating “as-built” status during fabrication is

not

critical.

Class C weight projects shall:

a) asaminimum use a spread sheet software for recording weight and CoG data;
b) verify the calculated weight and CoG of assemblies, modules or topsides by means of physical
weighings;
c) |provide supporting weight and CoG documentation consisting of equipment weights and
summarized bulk weights by drawing;
d) |have no requirements for updating “as-built” status during fabrication.
5.5| Selection of class of weight control
The design basis, NTE weight and CoG criteria, together with WLBs festablished at the dlose of the
confept phase, are major factors to be considered when selecting theclass of weight control
Potential weight and CoG problems, specific to the loading condition, also need to be assegsed before
selgcting the class of weight control.
Clags selection may be made from examination of Tablé\d, included as a guide for determining the
reqpired degree of weight and CoG control for a projectiFhe class of weight control selected should be
the fhighest class meeting any of the Project Parametets'in Table 1.
Table 1 — Guidance criteri@for weight control class selection
Description ClassA Class B Clas$ C
Conjcept type ew partly known well krjown
We|ght sensitivity high medium low
Cof sensitivity high medium lowy
Weijghtdata processing requiremefit high medium lowy
Corjtract requirement detailed general none to njinimal
Wejght data external interfaces >6 4t06 1 to|3
(other contractors)

org

NOT

E  Weight sengitivity may be a result of constraints established by installation method (i.e. capacity of li
Apacity of supparting structure (i.e. jacket, GBS, hull, etc.)

fting device)

© ISO 2016 - All rights reserved
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6 Weight and load budget (WLB)

6.1 General

Class A

Class B

Class C

For all offshore installations, weight and
CoG information for all loading condi-

As Class A.

As Class A, except that d) is not
required.

tions shall

of conceptu
CoG constr
the modulg
substructu
required fo
ditions). Th
with the str
aswellast
budget weig
be presentg
erence poir

The WLB if
a) we
reportingd
engineerin
and operat
b) str
for assemb
supporting]
) be
of the tota

ule;

e) en
tions are wi

permanent);

€ controlled from the start
hl design. Budget weights and
hints shall be determined for
s, topsides and supporting
Fes (inclusive of temporaries
the appropriate loading con-
s shall be done in cooperation
ictural and marine disciplines
he project management. The
hts and CoG constraints shall
dinthe project WLB as aref-
tto be used during a project.

to be reference point for:

ght, load, and CoG control and
iring all phases of the project:
b, construction, installation
on;

lictural capacity requirements
lies, modules, topsides and
structures;

Airing capacity and stability
installation (temporary or

)

d) conjtrol of overall cost and sched-

uring that all loading cendi-
hin the anticipated capacities.
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6.2 Requirements

ISO 19901-5:2016(E)

Class A

Class B

Class C

Each participantin a project (typically the
client, contractor and sub-contractors)
shall be allocated a separate WLB.

The contractor WLBs shall be established
by either the client or the contractor.
If established by the client, the WLBs
shall be included in the project contract

As Class A.

The contractor WLBs are estab-
lished either by the client, and are
included in the project contract, or
by the project contractor. Unless
specified by the client, the format and
complexity is left to the discretion
of the contractor.

doduments.

The project management or client shall
holfl overall responsibility for deciding
the[variations between the various WLBs.
WIBs for subcontractors and vendors
shalll be established by the contractor.

Under normal circumstances, revisions to
WLBs shall not take place unless conceptor
major changes to the design - which impact
thefweight, load or CoG - are implemented
by the project management/client.

All|participants in the project shall be
responsible for adherence to established
WLB values.

In the event that the project weight man-
agement detects the possibility of a sig-
nifijcant variation from the established
WLBSs, corrective actions shall be initiated
by the project managementin order that
welght or CoG variations do not occur, or
thejr impact is minimized.

6.3| Content

6.3{]1 General

Class A

Class B

Class C

The WLB consists of different types of
welghts, loads and associated CoGs, as
defjned in Figure1.

As Class A.

As Class A.

© ISO 2016 - All rights reserved
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Weight

Net weight

Contractors

Gross weight

weight budget

Estimated weight

Estimated weight

Client weight reserve and future weights

Contractor weight reserve

Weight allowance

Estimates

RN

Concept FEED Detail engineering

Coqﬁ;uc%n

Operatig

Establishment of weight budget

S

Figure 1 — Weights, loads and&&ociated CoGs

As-built

)
6.3.2 Weight reserves X\
xQO
Class A Class B Class C

° )

CoG may ble added on top of the WLB

In additionfto the contractor weight re-
serve, the client may add a weight r@
including CpG. %

The value gnd location of tb@ght re-
serve will depend upon t cepttype
and the prdject weight policy.

Any relevant variat rders issued by
the client gfter contract has been

issued may %{ he weight reserve and
may necesgi a WLB revision.

A contractpr weight reserve including|As Cl

estimated yveight.
o

;@\R.

As Class A.

In special situations, if the chosen design
concept is declared too heavy and thus
subject to weight reductions, the weight
reserve will be negative. This will result
in a WLB weight below the current esti-
mated or reported weight.

12
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6.3.3 Future weights and loads

Class A Class B Class C

Future weights and/or loads are not in-|As Class A. As Class A.
cluded in the weight reserve, but shall be
identified separately in the WLBs.

6.3.4 Loading conditions and parameters

6.3.4.1 General

Class A Class B Class C

A s¢t of relevant loading conditions and As Class A. As Class A,
asspciated weight/load parameters shall
be defined for weight control and weight
reé]in‘ting purposes.

Conresponding WLBs shall be provided. Not required.
Thils shall be done in cooperation with
the|structural and marine disciplines as
well as the project management.

Agieement between the client and the As Class A.
contractor shall be reached for:

— the necessary weight reserves;

— the implication of free surface
effdcts on the stability for floating condi-
tior)s (either temporarily or permanently)
installation;

— the variable loads, relevant max-
imd and associated positions.

Varfiable loads may include, but shall not
be limited to:

— operating loads (stores, person-
nelletc.);

6.314.2 Loading condition selection

ClassA Class B Class C

Thg necessary lpading conditions shall be | As Class A. As Class A.
defdendent on'the nature of the structure
as well as thefdbrication and installation
methods‘used.

© IS0 2016 - All rights reserved 13
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6.3.5 Formats and levels

6.3.5.1 General

Class A

Class B

Class C

The format

sible weigh

of the WLBs shall depend on

the selected weight control class.

The WLB format shall, as a minimum
requirement, present a maximum permis-

tand a CoG foreach assembly.

As Class A.

All WLB values shall be recorded
in the relational-type database/
spread sheet.

Not required.

module or {

The format|
order to pr¢
weight for ¢
(e.g. struct
ment) and o
of the desig
bulk and e
may also b
recorded in|

The weight
the inclusid

opsides.

may be further developed in
senta maximum permissible
ach main weight contributor
iral steel, piping and equip-
ne common figure for the rest
n. Individual values for both
quipment for all disciplines
e given. All values shall be
the relational-type database.

report formats shall allow for
n of necessary WLB values.

6.3.5.2 H

ormats

Class A

Class B

Class C

An examplé
Annex C.

of a WLB format is given in

As Class A.

As Class A.

6.3.6 Co

G envelopes

Class A

Class B

Class C

The WLB §
for weight
purposes.

The CoGen
mensional ¢
ing on the
i.e. for a fi3
operations

hall include CoG envelopes
ontrol and weight reporting

belope shall be eithertwo-di-
r three-dimensional,depend-
structure being controlled,
fed structuréywhere lifting
hre criticaltothe CoG, the CoG

envelope s

all be on‘two-dimensional,

but for stability purposes of a floating
structure,|the ‘€oG envelope shall be
three-dimegnsienal.

As\Class A.

As Class A.
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7 Weight control procedure

ISO 19901-5:2016(E)

Class A

Class B

Class C

A weight control procedure shall be is-
sued to the client by the contractor’s
weight control discipline within 60 days
of the contract award, or as stated in the
contract.

The procedure shall document the weight
reporting responsibilities of the engineer-

As Class A.

As Class A.

ing[disciplines and contractors.

The procedure shall include require-
mehts that:

a) all personnel carrying out work
of dignificance concerning weight shall
haye the necessary qualifications and
badkground/experience of such work,

b) the contractor or responsible
orgpnization shall establish and document
aplan, which clearly shows how different
tasks, responsibilities and authorities are
distributed between disciplines,

) the contractor or responsible
organization shall produce weight doc-
uments to substantiate methods of ob-
taiing the weight data at various stages
of the project. This documentation shall,
as 4§ minimum, contain a description of:

— the estimating method-
ology used at during the project phase(s)
coviered by the procedure;

— the level of weight allow:
andes/ contingencies applied at various
project stages;

— assessment ©0f)CoG for
the[loading conditions;

— assessment of weights
for hook-up scope material (if applicable);

— assessment of loading
conditions

|) weightmanagementphilosophies;

P)~_ transfer of weight control re-

As Class A.

Include weight plan‘to’explain
the use of weight.allowances vs.

design maturity.

Not required.

sp nsibilitv through the variousphases
4 (=] r

of the project (if applicable).

d) define the following:
1) inputrequirements;
2) global coordinate system;
3) areadesignation system;
4) loading conditionsto be reported;

5) all codes (installation, status,
weight allowance, etc.) utilized in the
weight control system;

6) discipline checklist.

As Class A.

As Class A.

© ISO 2016 - All rights reserved
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8 Weight reporting

8.1 General

Class A Class B Class C

Project weight reporting shall be the|As Class A. As Class A.
result of systematic compilation and
documentation. Results are presented in
aproject weightreport. It shall be based
upon agreed project procedures and work
instructiong, with the formal weight policy
and weight pbjective defined and adhered
to, forming|the project weight-manage-
ment activi|ties, and requirements.

The frequerlcy and type of reportshall be| The frequency and type of report|The frequency and\type of regort
dependent pn the project requirements.|shall be dependent on the projectre- |shall be dependent.on the projectre-
As aminimpm frequency, weight report- | quirements. Asa minimum frequency, | quirements. ASaminimum frequepcy,
ing every tyvo months is recommended. | weight reporting every three-months | weight reporting every four-morjths
is recommended. is recommended.
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8.2 Weight report requirements

The following text is the required content of a weight report.

ISO 19901-5:2016(E)

Class A

Class B

Class C

wei

EXECUTIVE SUMMARY

Shall contain a short summary of pro-
ject main focus areas (loading condition

ghts and CoGs) and brief descriptions

of variations in weight and CoG and the

As Class A.

As Class A.

W1
(Se

BSiTcEe the previous welght Teport.
e examples in Annex [)

1
1.1

A d
we

1.2

ADb
for
Sco

con

1.3

Ad
pre

Introduction
Purpose

escription of the purpose of the
ght report.

Scope

rief description of the scope of work
the project and the corresponding
pe/content of the weight report. In-

clugle a description of the specificloading

ditions that are reported.
Loading conditions

escription of the loading conditions
sented in the report.

2

2.1
Alj
lay

to d
cut
dis
2.2

AlQ
the

2.2

At
est
and

Report basis
Sources of information

sting of reference material used (i.e.
ut drawings, plot plans, MEL, disci-

plie input, etc. and issue dates) used

reate the weight report. Include the
off date used for submissiontef the
Cipline weight data.

Report assumptiomns

5t of the assumptionsiised to create
report.

Estimatés

hble showing weight data based on
mates (ot detailed weight take-offs)
/orfactored from weights determined

by fletailed weight take-offs.

©IS
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Class A

Class B

Class C

3 Loading condition summaries

Include tables showing weight and CoG
summaries for assemblies, modules and
entire topsides - as defined by project
requirements. The tables shall present
weight and CoG data for current and
previous weight reports - along with
mathematical differences between the
two time frames.

As a mininjum, summary data shall be

condition.

maries.

3.4 We
for assemb
Include tab
current w
established

3.5 De
ing install
the previoy
operating |

3.6 Alisto
creases) ar
includes pd
design that]
amanagem
inclusion irf

presented for the following loading con-
ditions:
31 Dr} installed loading condition.

3.2 Oplerating installed loading

3.3 Other loading conditions sum-

ight summaries by discipline
lies, modules and topsides.
les of comparisons between
bights and CoGs and those
in the WLBs.

Scription of dry and operat-
bd weight variations (since
s weight report) for dry and
bading conditions.

f possible weight risks (in-
d savings (reductions). List
ssible changes to scope and
are to be processed through
ent of change process before
the weight report.

4 W

Weightand
loading cotj
developme

ight and CoG trend graphs

CoG trend graphs for all agreed
ditions showing theCweight
ht and CoG shift over'time.

18
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Class A Class B Class C
5 Attachments
5.1 Definitions

A table showing the definition of expres-
sions used in the report.

5.2

Atable to explain the abbreviations used
in the report.

Abbreviations

5.3

sysktem

Drd

arep codes and global coordinate system.

5.4

Atd
cod

5.5

At
def]

5.6

At3
sta
etc

5.7

As
and

5.8

Ac
dat]

59

ATea plan and global Teference
wing or sketch indicating the main

Weight phase codes

ble showing the relevant weight phase
es used in the weight database.

Weight status codes

ble showing the weight status code
nitions.

References

ble showing the reference documents,
hdards, procedures and specifications
for the report.

Report schedule

hedule indicating the planned cut-off
issued dates for the report.

Design data

bnfiguration of the principal design
h for the project.

Other

©IS
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9 Requirements for suppliers’ weight data and weighing of equipment and bulks

9.1 General

Class A

Class B

Class C

The supplier shall calculate the weight
and CoG as accurately as possible.

The supplier shall provide the following
weight and CoG data for his delivery:

As Class A.

As Class A.

— as-installed dry weightand CoG
for each itdm as it will be installed, in-
cluding anyf auxiliaries;

— welight of the item’s normal op-
erating fluid content;

— welight of the item in normal
operating dondition;

— wejght of any auxiliaries such as
lubricants, jhydraulic oil, etc.;

— tegt weight;

— transportation weight;

— welighing certificate (see B.1).

9.2 Provision of weight information

Class A

ClassB

Class C

The suppli
CoG inform

— as
— wif
order issue
— wh
the agreed
— wi
The weighiry

aweightda
example of

For purpos
data sheet

br shall provide weight and
ation as follows:

h part of the bid documents;

hin one month after purchase

len the weight change exceeds
project magnitude value;

hin one week after weighing.
g certificate shall Beattached.

NOTE AnpexA provide$§an‘example of

Fa sheet. Annéx B provides an
a weighing certificate.

b-desighed items, the weight
hall also include weight and

CoGdatab

cadunonannrovaedconstruc
HPeR-appreved-conRsHue

As Class A.

As Class A.

tion drawings.

9.3 Weighing requirements

Class A

Class B

Class C

The suppli

er shall perform weighing

of all equipment weighing more than
10 kN (1t). Ifthereisidentical equipment,
only a representative sample shall be
weighed. For items weighing less than
10 kN (1 t), catalogue data or supplier’s
detailed weight calculation is acceptable.

As Class A.

Weighing of equipment is optional.

20
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9.4

Weighing equipment

ISO 19901-5:2016(E)

Class A

Class B

Class C

The weighing equipment shall have a
maximum relative measurement uncer-
tainty of £ 1 %.

The weighing equipment shall have
a maximum relative measurement
uncertainty of + 2 %.

The weighing equipment shall have
a maximum relative measurement
uncertainty of + 3 %.

wit
of t

The readout of the weighing results shall
be easily accessible, and display the results

h the same degree of accuracy as that
he weighing equipment.

As Class A.

As Class A.

For
10(
pre

all equipment/bulk items weighing
kN (10 t) or above, electronic com-
ssion load cells or equivalent shall

be yised to establish the horizontal CoG.

For all equipment/bulk items weigh-
ing 150 kN (15 t) or above, electronic
compression load cells or equivalent
shall be used to establish the hori-
zontal CoG.

For all equipment/bulk i
ing 200 kN (20 t) or dhov
compression loadcells o
shall be used#o establi
zontal CoG;

ems weigh-
b, electronic
equivalent
sh the hori-

Thg
way
bel
cap
und

Ne
real
del
res

weighing shall be planned in such a
r that the weighing equipment operates
bw 80 % and above 20 % of its rated
acity, to account for possible weight
erestimation and safety aspects.

essary spare parts shall be made
dily available in order to minimize
hys in the weighing operation as a
L1t of faulty weighing equipment.

As Class A.

As ClassA.

9.5

Weighing procedure

Class A

Class B

Class C

Th
pro
for
cha
inc

con

of ¥

ver

e supplier shall submit a weighing
cedure (see Annex E) to the purchaser
hpproval within three months of pur-
se-order issue. The procedure shalt
ude at least the following:

name and address of any:sub-
tractor involved in the weighing;

description of weighing method;

make, type, range;and accuracy
veighing equipment;

name and@ddress of calibration/
fication body;

purchase order number.

As Class A.

As Class A.

© ISO 2016 - All rights reserved
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9.6 Notification and witnessing of weighing

Class A

Class B

Class C

The supplier shall notify the purchaser
in writing of the planned date, time and
location of the weighing operation atleast
14 days in advance. The supplier shall
notify the purchaser of the confirmed
date, time and location of the weighing
operation at least three working days
in advance

As Class A.

As Class A.

All weighitlugs of items weighing more

than 100 k]
the client iff

N (10 t) shall be witnessed by
not otherwise agreed.

9.7 (alil

pration of weighing equipment

Class A

Class B

Class C

The weigh
brated for it
the weighir
out by a co
ensure trad
dures, such
the require
accredited
body. For wg
the weighir]
calibrated
for 100 kN (
six months.
shall be ay
inspection

ng equipment shall be cali-
s full range. The calibration of
g equipment shall be carried
mpetent laboratory that can
eability and adequate proce-
as a laboratory that meets
ments of [ISO/IEC 17025 or is
by a national accreditation
ighingslessthan 100 kN (10t),
g equipment shall have been
rithin the last 12 months, and
10 t) and above within the last
The calibration certificate(s)
ailable for the purchaser’s
prior to start of weighing.

The weighing equipment shall be cali-
brated for its full range. The calibration of
the weighing equipment shall be carried
out by a competentlaboratory thatcan
ensure traceability and adequate proce-
dures, such as a laboratory thatimeets
the requirements of ISO/IEC17025 or is
accredited by a national aeereditation
body. For weighings less.than 150 kN
(15 t), the weighingtequipment shall
have been calibrated within the last
12 months, and for 150 kN (15 t) and
above withinthe last six months. The
calibration'certificate(s) shall be availa-
ble forthe purchaser’s inspection prior
to startof weighing.

The-weighing equipment s
have a readout facility, whid
traceable to a national stand
such as in the form of a produc
end control at the manufacty
or subsequent check atintery
not longer than four years.

hall
h is
hrd,
ion
rer
Fals

Class B

Class C

9.8 Weighing operation

Class A
A minimum of three weighings)shall be
performed| Additional weighings shall
be performed if one of the following
problems hfas arisen;
— indonsistent weighing results;

— mechanical/electrical fault or
breakdown

As Class A.

As Class A.

equipment;

— overloading of the weighing

— adverse environmental conditions.

In these cases the contractor shall make
provision to replace or interchange load
cell positions if required.

22
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9.9 Temporaries during weighing

ISO 19901-5:2016(E)

Class A

Class B

Class C

Temporaries shall be kept to a mini-
mum during the weighing operation.
The weighing shall be performed prior
to the packing of the supplier’s delivery.
For temporaries weighing 10 kKN (1 t) or
less, the weight and CoG for all tempo-
raries included in the weighing shall be
calculated, specified and included on the

As Class A.

As Class A.

weighing certificate. The weighing result
shall be adjusted accordingly. Temporaries
weighing above 10 kN (1 t) each shall be
weighed separately.

9.10 Items not installed during weighing

Class A

Class B

Class C

Th¢ weight and CoG for all items not
installed during weighing of the bulk/
eqyipment items shall be obtained indi-
vidpally and separately by weighing or
by fletailed calculation, and included in
the|weighing certificate.

Itemns excluded which are above 10 kN
(1 9) each shall be weighed separately.

As Class A.

As Class A.

10|Requirements for weighing of major assemblies

10.1 Weighing procedure

Class A

Class B

Class C

Th¢ contractor shall, as part of his)scope
of york, prepare his own weighing pro-
cedure, which shall be subjéct to client
apgroval.

Refer to 10.3.2 for détails.

As Class A.

As Class A.

10.2 Environmental conditions

10.2.1Light

Class A

Class B

Class C

Whenever possible, the weighing should
be performed during daylight. If this is
not possible, the contractor shall pro-
vide lighting to give good visibility to all
working and inspection areas where the
weighing operation is carried out.

As Class A.

As Class A.
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10.2.2 Wind

Class A

Class B

Class C

If weighing take place at wind speed
above 8 m/s the effects of wind shall be
calculated.

If weighing take place at wind speed
above 11 m/s the effects of wind shall
be calculated.

If weighing take place at wind speed
above 14 m/s the effects of wind shall
be calculated.

Wind-measuring equipment shall be
provided by the contractor.

As Class A.

As Class A.

10.2.3 Temperature and humidity

Class A

Class B

Class C

The acceptgble range of temperature and
humidity iy which the assemblies/mod-
ules may b¢ weighed shall be within the
ranges spedified for the specific weighing
equipment] Measurement uncertainty
specified inj10.3.5.4 shall be maintained.

As Class A.

As Class A.
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10.3 Weighing

10.3.1 Number and timing of weighing

ISO 19901-5:2016(E)

Class A

Class B

Class C

Major assemblies shall be weighed twice.
The first weighing should be performed
when the assemblyis 70 % to 85 % com-

Major assemblies shall be weighed
once. The weighing shall be per-

formed immediately priortoload out

The necessity of weighing shall be
considered depending on the as-
sembly criticality However, a final

plete with respect to weight. The final
weighing shall be performed immediately
pripr to load out. For simple structures,
e.g|bridges or flare booms, only the final
welghing is required.

weighing is recommended.

The precise timing of each weighing
shalll be subject to approval by the client
representative.

As Class A.

As ClasSA:

10.8.2 Weighing procedure

Class A

Class B

Class C

Thg contractor shall submit his proposed
welghing procedure to the project for
apgroval atleast two months in advance

of the planned weighing date.

Th¢ weighing procedure documentation
shalll include at least the following:

name of subcontract weighing
specialist, if applicable;

description of weighing equip~
ht and method;

documentation of the aecuracy
of the weighing equipment;

list of spare parts réadily available
weighing equipment;

calibrationauthority;
samples.ofcalibration certificates;

dimensioned sketches of the
arrpngement and alignment of the as-
senllblies for weighing;

avpac tadload st aach vwaiaghing
roaaate

As Class A.

If a final weighing is performed, the
requirements shall be ad for Class A.

expeeee T Yy ST TS

point;

the contractor’s organizing of
the weighing operation.

© ISO 2016 - All rights reserved
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10.3.3 Notification and witnessing of weighings

Class A

Class B

Class C

The contractor shall notify the client
representative in writing of the planned
date, time and location of the weighing
operation 30 working days in advance.

The contractor shall notify the client of the
confirmed date, time and location of the
weighing operation at least 10 working

As Class A.

If a final weighing is performed, the
requirements shall be as for Class A

days in advgmnceof the Welg g operatior.

The client ghall decide either to witness
the weighipg or to authorize the con-
tractor to perform the weighing at the
contractor’s own discretion.

10.3.4 Preparation of the weighing

10.3.4.1 Weighing prediction report

Class A

Class B

Class C

The contractor shall produce a preliminary
weighing prediction report prior to the
weighing operation. This report shall be
produced nfo later than 24 h prior to the
weighing operation, with a final update
immediately prior to the weighing.

The reportishall contain at least the fol-
lowing information:

a) totpl theoretical weightand CoG
for the assgmbly to be weighed;

b) listings with weight and CoG
summaries for all permanent items in-
cluded in the weighing;

) listings with weight and-CoG
summaries|for all temporary items:

This can include, but shall not be
limited to

— scdffolding,
— redidual flgid content,

— sed fastening,

As Class A.

If a final weighing is performed,|the
requirements shall be as for Clags A

— lif ;lls scal (l ;ss;lls),
—  firstfill.
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10.3.4.2 Temporaries during the weighing

ISO 19901-5:2016(E)

Class A

Class B

Class C

per

per

Temporaries shall not exceed 10 % of the

manent weight for any intermediate

weighings and shall not exceed 1 % of the

manent weight for the final weighing.

Temporaries shall not exceed 10 %
of the permanent weight for any
intermediate weighings and shall
not exceed 2 % of the permanent
weight for the final weighing.

If a final weighing is performed,
temporaries shall not exceed 10 %
of the permanent weight for any
intermediate weighings and shall
not exceed 3 % of the permanent
weight for the final weighing.

Atl

east the following items shall be re-

As Class A.

As Class A.

mo
the
als
intg

qui
of ¥

lati
of Y
pre
int

loa

the

use

C\:‘l/’l c}caacd fl UIIT t}lC aoacullu}_y LCfUl T
final weighing, and should preferably
b be removed/released before any
rmediate weighings:

all scrap containers;

all items that are no longer re-
Fed for performing contractor’s scope
ork;

all water, snow and ice accumu-
bns. [f this is not practical, the amount
vater, snow and ice accumulations
Kent shall be determined and recorded
he prediction report;

allitems that cause undetermined
s on the assembly;

all personnel not involved with
weighing operation;

all scaffolding material not in
during the weighing operation.

10.

10.

B.5 Weighing equipment

8.5.1 Load cells

Class A

Class B

Class C

Thy
ele
typ
by

Thd
sph

b weighing system.shall consist of
tronic strain-gaugejload cells. Other
es of load cell may be used if approved
he client représentative.

load cells shall be equipped with a
ericalseating, or equivalent, in order

to
mo

r]}rlinimize horizontal forces and bending

efits and to reduce the uncertainty

As Class A.

formed, the
L for Class A

If a final weighing is per
requirements shall be a

of the coordinatesTor the reaction forces.

© ISO 2016 - All rights reserved
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10.3.5.2 Read-out equipment

Class A

Class B

Class C

The loads on each load cell shall be indi-
cated on a digital display using a central
console.

Weights shall be reported with a reso-
lution of one third of the measurement
uncertainty or better, i.e. a resolution
of 1 kN or better for a 600 kN load cell

reading wi

For weighi

As Class A.

If a final weighing is performed, the
requirements shall be as for Class A

sla L. 0 s
]‘ll U,J 70 UIILTIT Ldlllty.

gs where four or more cells

are applied|a display for remote reading
of each cellfshall be used.

10.3.5.3 Jacking system

Class A

Class B

Class C

able to pro
ment at all

When thel
cent to the

weighing s
assemblies

directly to
ing up and
(where the

the assemb
load cells a
the hollow

the load ce

It is essenffial that the jacking system
employed fpr the weighing operation be

Huce uniform vertical move-
iveighing points.

ad cells are positioned adja-
jacks, the assembly shall be

Is. This method of jacking/
all be used only for smaller

lowered s""oothly and uniformly on to

The assemply weight shall be applied

the load cells, either by jack-
lowering onto the load cells
load cells are adjacent to the

jacks) or by jacking the load cells up to

y and then lifting (where the
e on top of the jack or inside
piston of the jacks).

As Class A.

If a finalWweighing is performed,|the
requirements shall be as for Clags A.
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10.3.5.4 Accuracy of weighing system

ISO 19901-5:2016(E)

Class A

Class B

Class C

acc

Gui

Each individual load cell shall have a
measurement uncertainty within = 0,5 %,
k =2 of rated capacity. The measurement
uncertainty shall be calculated and pre-
sented by the calibration authority in

ordance with ISO/IEC Guide 98-3,

Uncertainty of measurement — Part 3:

e to the expression of uncertainty in

Each individual load cell shall have
a measurement uncertainty with-
in £ 1,0 %, k = 2 of rated capacity.
The measurement uncertainty shall
be calculated and presented by the
calibration authority in accordance
with the Guide to the expression of
uncertainty in measurement (GUM)

If a final weighing shall be performed,
the requirements are as follows.

Each individual load cell shall have
a measurement uncertainty with-
in + 2,0 %, k = 2 of rated capacity.
The measurement uncertainty shall
be calculated and presented by the

me
for
me

LaHl
(IL
Forj

Thd
we
wit]
wei
the
aftq

Sed

isurement (GUM:1995) or a document
Hetermination of uncertainty in force
hsurements based on the GUM and

issfied by a member of International

oratory Accreditation Cooperation
AC) or International Accreditation
um, INC (IAF).

b measurement uncertainty of the
ghing system as a whole shall be
hin + 1,0 %, k = 2 of actual weighed
ght. The measurement uncertainty of
weighing result shall be calculated
r principles given in the GUM.

Annex | for further information.

or a document for determination of
uncertainty in force measurements
based on the GUM and issued by a
member of International Laboratory
Accreditation Cooperation (ILAC) or
International Accreditation Forum,
INC (IAF).

The measurement uncertainty of the
weighing system as a whole shall
be within + 2,0 %, k = 2, of actual
weighed weight. The measurement
uncertainty of the weighing'\result
shall be calculated after,principles
given in the GUM.

See Annex] for furtherinformation.

with the guide to the'eypression of

cattbratiomautiortty m>£cc0rdance
uncertainty in measurement (GUM)

or a document for.deter
uncertainty i force me
based oncthe GUM and
membef.ofInternationall
Accreditation Cooperati
Imternational Accredita
IN€ (IAF).

The measurement uncer
weighing system as a
be within * 3,0 %, k =
weighed weight. The mg¢
uncertainty of the weig
shall be calculated afte
given in the GUM.

See Annex ] for furtheri

mination of
hsurements
issued by a
Laboratory
n (ILAC) or
fion Forum,

Fainty of the
vhole shall
P, of actual
asurement
hing result
- principles

hformation.

10.

B.5.5 Load range

Class A

Class B

Class C

Thd
jach
wit]
of t

weighing operation shall be planned

guch a way that the load cellsyand

ing (lifting) equipment are operating
hin 20 % to 80 % of the rated capacity
he load cells as stated by-the'load cell
hufacturer.

As Class A.

Ifa final weighing is per
requirements shall be a

formed, the
L for Class A

© ISO 2016 - All rights reserved
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10.3.6 Calibration of weighing system

Class A

Class B

Class C

The calibration of the weighing equip-
ment shall be carried out by a competent
laboratory that can ensure traceability
and adequate procedures, i.e. alaborato-
ry that meets the requirements of ISO/
IEC 17025 or is accredited by a national
accreditation body. The calibration shall

be carried
capacity of
in the calib

ut over the full range of the

As Class A.

Ifa final weighing shall be performed,
the requirements shall be as fol-
lows. The calibration of the weighing
equipment shall be carried out by a
competent laboratory that can ensure
traceability to a national standard
and adequate procedure.

equipment and documented
Fation certificates.

The calibrat
within six 1
operation. ]
be notified
date and lo
advance.

he clientrepresentative shall
in writing of the calibration
cation at least two weeks in

ion shall have been carried out
honths prior to the weighing

The calibration shall be carried
out within 12 months of the date

of weighing.

The calibration shall.be cartfied
out within 18 monthS)of the date
of weighing.

The calibrat
of the folloy
the output

a) If 1
unit is dep
whole weig
cables, read
calibrated

b) Ift
isnot deper
load cells sh

ion shall be carried outin one
ving two ways, depending on
bf the read-out unit:

he output on the read-out
bndent on cable lengths, the
hing system, i.e. the load cells,
-outs and amplifiers shall be
iSs one system.

dent on the cable lengths, the
pll be calibrated mechanically,

separately

from the amplifiers, which

he output on the read-out unit

shall be calfibrated electrically by using
a precision ptrain-gauge calibrator. Both
the calibrafor and its read-out unit shall
have valid qalibration certificates. Type,
serial numHber, accuracy of measurement
and referenge to the masterload cell shall
beincludedjon the calibration certifieates.

As Class A.

If a findlweighing is performed,|the
requirements shall be as for Clags A.

Unless perniitted by the project, cdlibrated
load cells shall not be used fof-any other
weighing.

As Class A.

10.3.7 Wgighing foundation and supports

Class A

Class B

Class C

11

A Fal|

The load Ce 10 alld l;ft;ll A>3 u; lll\,llt ohﬂll
B eqUp
be positioned at approved weighing points.

The contractor shall ensure that the foun-
dations and supports are fully adequate
and stable to account for all loadings
that might occur during the weighing
operation.

A
TS GIAaSSTT.

1€ £3 1 H N H £ < th
T aThrar vweTgTITTS TS PUTTOTTITCO, e

requirements shall be as for Class A.
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10.3.8 Structural integrity

ISO 19901-5:2016(E)

Class A

Class B

Class C

ing

are

The contractor shall ensure that the weigh-

causes no damage to the assembly

being weighed. This shall be documented
by the contractor.

The contractor shall ensure that any local
strengthening atload cell support points

undertaken prior to the weighting

As Class A.

If a final weighing is performed, the
requirements shall be as for Class A.

op4

rdtioIl.

10.

10.

8.9 Weighing operation

8.9.1 Number of lifts

Class A

Class B

Class C

Bef

For
of 4

we
dis

bre commencing the weighing opera-

tion, a test weighing shall be performed.

each weighing operation, a minimum
hree lifts/weighings/readings are

required. A fourth and any subsequent

ghings may be carried out at the
Cretion of the client representative.

As Class A.

formed, the
for Class A.

Ifafinal weighing is per
réquirements shall be a

Fol
ing
loa
the
the|

owing each lift/weighing, when read-
5 have been noted and witnessed, the
1 cells shall be completely unloaded,
reading and display reset to zero for
next lift.

Following each.lift)when readings
have been noted and witnessed,
the load cells'shall be completely
unloaded, \the reading and display
reset te,zero.

formed, the
for Class B.

If a final weighing is per
requirements shall be a

Th
we
the|

bre
equ

Int
prd
intg
by

 fourth and any subsequent lifts/
ghings shall be performed if one of
following problems has arisen:

inconsistent weighing results;

mechanical/electrical\fault or
hkdown;

overloading of-the weighing
ipment;

adverse enyironmental conditions.

hese cases;thie contractor shall make
visionto,replace the load cells or
rchange'their positions if requested
he client representative.

AsClass A.

formed, the
for Class A.

If a final weighing is per]
requirements shall be as

© ISO 2016 - All rights reserved
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10.3.9.2 Readings of load cells and level criteria

Class A

Class B

Class C

The assembly shall be lifted clear of all
supports with a minimum air gap of 3 mm.

An acceptable load distribution shall
be maintained during the weighing op-
eration. The load cell readings shall be
taken simultaneously after the readings
have stabilized, level checked and wind

As Class A.

If a final weighing is performed, the
requirements shall be as for Class A.

speeds take:

After thelogd has been removed from the
load cells, any residual weights shown
on display units shall be recorded and
the weight fesult amended accordingly.

In the event of the residual amount being
excessive, tlhe equipment shall be checked

and previoy
by the proj

sresults shall be disregarded
pCt.

10.3.9.3 (

onsistency of results

Class A

Class B

Class C

Discountin
roneous re
assembly 3
lifts shall n
the total w

The contrac

in general 4

b clearly inconsistent or er-
Kults, the total weight of an
s measured for each of the
ot vary from the average of
bight by more than 0,5 %.

for may be required to perform

the weighing again if the requirements

re not met.

Discounting clearly inconsistent or
erroneous results, the total weight
of an assembly as measuted for each
of the lifts shall not vary from the
average of the totaliweight by more
than 1,0 %.

Discounting clearly inconsisten(t or
erroneous results, the total wejght
of an assembly as measured for gach
of the lifts shall not vary from fthe
average of the total weight by mlore
than 2,0 %.

The contra
are satisfact
before dem

Ftor shall ensure that results
ory to the client representative
bilizing the weighing system,

As Class A.

the
S A.

Ifafinal weighing is performed,
requirements shall be as for Clag

10.3.10Co

G calculations

Class A

Class B

Class C

The final C
average, u
weighing.

The datum|
lations of t

pG shall be caleulated as an
cing the results from each

lines ‘utilized for the calcu-
he CoG locations shall be as

As Class A.

the
s A.

Ifafinal weighing is performed,
requirements shall be as for Clag

agreed wit

£ H s rs
e projetTTratrag CIreTre:
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10.3.11Weighing certificate

ISO 19901-5:2016(E)

Class A

Class B

Class C

The results of the weighing operation shall
be presented on a weighing certificate,
and signed by the weighing contractor,
contractor and client representative.

An example weighing certificate is given
in Annex B. The weighing certificate shall
contain atleast the following information:

As Class A.

If a final weighing is performed, the
requirements shall be as for Class A.

— project identification;
— time, date and location of weighing;

— temperature, wind speed and
wind direction;

— dimensional sketch of load cell
podition;

— recorded total weight and CoG
for the weighed assembly;

— reference to the global coordinate
system for the weighed assembly;

— identification of weighing equip-
meht and calibration.

10.8.12Weighing report

Class A

Class B

Class C

Within seven days of the weighing, the
cortractor shall submit a report of the
we]ighing operation. The weighing report
sh

— units of measurement;

linclude:

— weighing results;

— final weighing coprection;
— calculations of\C0G;

— weighing edntractor;

— weathes.conditions incl. wind

— client witness;

— calibration certificates of weigh-

As Class A.

Ifa final weighing is performed, the
requirements shall be aq for Class A.

ing'equipmeTt;
— weighing certificate (fully signed);

— list and summary of temporary
construction items (including their weight
and CoG);

— detailed list of installed items;
— final prediction report;

— any deviation from the approved
procedure.

© ISO 2016 - All rights reserved
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11 Requirements for “as-built” weight documentation

Class A

Class B

Class C

a)

An electronic copy of the weight
database containing a complete set of de-
signed quantities, including unit weights,

As Class A.

a) An electronic copy of
weight data, containing a comp

the
lete

set of weights with CoG and specified

control act

all disciplir]

vity shall be maintained by
es.

CoG and specified attribute information attribute information and descrip-
and descriptions, shall be provided. tions, shall be provided.

Ifa 3D model is applied for the project,
the quantities within the weight database
shall be confistentwith those in the model
with corredtions for non-modelled items.

The datlabase fields, their format as
well as the ¢oding, shall be in accordance
with contrdctual requirements.
b) A detailed hard-copy weight  |b) A detailed hard-copy b) No spegific hard-copy “ps-
dossier which includes weight dossier which includes built” weight.dossier is requireql.
— an[‘as-built” weight and CoG — an “as-built” weight and Thus, thq _as-bullt documenta
tion shalljinclude
report, CoGreport,
— an|[‘as-built” weight item list, |— an “as-built” weight item ;port the latest weight and CpG
) . list ’

— an[‘as-built” master equip- ’ ) Co
ment list (NIEL), — an “as-built” MEL. the latest weight item jst.
— tag-mark drawings corre-
lating to thie electronic database (if
applicable)
In order td provide the level of docu-|As Class A. Not required.
mentation fequired, a thorough weight

34
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Annex A
(informative)

Weight data sheets — Tagged equipment

Weight data sheet
Tagged equipment Page 1 of 2
Project: Client:
Package No.: Doc. No. Rev.
Tag No.: Serial No.:
Description:
Vendor: Layout drawing No.:
Manufacturer: P & ID No.:
Model: Area:

Weight of complete unit (Unit: )
Condition Weight Remarks
Dry weight delivered from vendor

+ Fluid content normal operating Filling (%):

= Operating weight
Test weight (filled with fluid)
Max. lift weightt at padeyes

Largest removable item

© IS0 2016 - All rights reserved 35
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I Page 2 of 2|
I Overall sizes and positions of local centre of gravity (CoG) [mm] I
Length (L): Dry CoG X [
Width (7): Dry CoG Y:
Height (H): Dry CoG Z: \ O B
Vendor drawing ref Oper CoG X: i
Oper CoG Y: T 0 y
Rev.: | Date: Oper CoG Z: X
Weight/CoG status (by vendor), check as - L >
appropriate Side view
O Estimate at bid i
O Confifmed after purchase order
O Recalculated/catalogue data ~ *
3 Final alculated bd
3 Apprgved for construction >
1 Weighed weight D, :
Notes: . X .
- L -
Top view
O Local datum point
© Local CoG
NOTE Sketch to be included showing overall dimensionE,
key features and orientation. Datum point to be shown |n
plan and elevation. CoG shall have reference to the datum
Date: Sign: point
36 © IS0 2016 - All rights reserved
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Annex B
(informative)

Weighing certificates

Equipment and bulks weighing certificate

Page 10f2
fProject: Client:
[fem/tag No.: Bid package No.:
Description:
fPurchase Order No.:
Bupplier:
Weighed components Date Dry weight (Unit: | )
or other items Calculated REecorded

(purchase order)

Total dry weightthis item/Tag No.:

Weighing equipment NOTE CoG to be ghown on
sheet 2 if applicable.

Nake:

Fypes

Range: Approved: |Date: |Signature:
Serial number:

Calibration date: Supplier:

Calibration authority: Purchaser:

Document number:
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Equipment and bulks weighing certificate— CoG status

Page 2 of 2
Project: Client:
ltem/tag No.: Bid package No.:
Description:
Purchase order No.:
Supplier:
Weighed components or cther Date Dry weight CoG
items recorded

(Unit: ) East (X) | North (Y) Elevation (£)

Total dry[weight and CoG for skid,

including)items excluded during weighing:

FainY
L

]

N/

L

Side view

oy
N

L

Top view

O Local datum point

Overall dimensions (mm):

L= W= H=

Local dattym point (mm). (if known):
East (X) =
North (Y) =
Elevation (Z) =

Local CoG (mmj:
East (X) =
North ()=
Elevation (Z) =

Fluid content weight for operating condition:

Operating weight (dry + fluid content):

@ Local CoG

NOTE  This sheet shall be completed when measurement of CoG is necessary. Sketch to be included showing overall
dimensions, CoG data for skid in installed dry condition, key features and orientation. Datum point to be shown in plan
and elevation. CoG shall have reference to the datum point.
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B.2 Major assembly weighing certificate

ISO 19901-5:2016(E)

Major assembly weighing certificate
Page 1 of 2
Project: Client:
Assembly/Area: Location of weighing:
Wind speed: Temperature (°C):
Weighing operation time start/end: Weighing operation date:
Load cell reading at weighing
Load cell (Unit: )
reference 1st 2nd 3rd 4th (if required) Avdrage
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
Weighing results
Weight (Unit: ) East/LCG (m) North/TCG ()
Fredicted
st
Ind
3rd
4th
Y. ‘\lnragﬂ
Major assembly weighing certificate
Page 2 of 2
Project: Client:
Assembly/Area: Location of weighing:
© IS0 2016 - All rights reserved 39
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Load cell

Load cell serial number and coordinates at weighing

reference

1st

2nd

3rd

4th(if required)

X Y

Witnessef:

Signature:

Date:

Weighing contractor:

Contractar:

Project:

A dimensional sketch showing the load cell positions, reference to the global coordinate system and
wind direction shall be attached to this certificate.

Number of attachments:

40
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Annex C
(informative)

ISO 19901-5:2016(E)

Weight and load budget (WLB) formats and levels

Table C.1 — Topsides operating weight budget

Arxea |Platform area
cdde

Weight Contrac- Client | Content Live, Total
estimate | tor weight | weight | weight hook weight
reserve reserve and set
back
load

(Unit: ..) | (Unit:..) | (Unit:..) | (Unit:..) | (Unit:..) | (Unit: ..}

Centre of

pravity

East North

Elevation

Utilities area

Mud module

Derrick substr./
derrick

D Flare boom

Living quarters

Process deck 1
and 2

G Process deck 3,
4, 5 and pipe-
rack

H Well bay

[ Hook-up

] Total

CoG-envelope : H
Nd

Elevat

© ISO 2016 - All rights reserved
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Annex D
(informative)

Major elements of the weight displacement

Displacement

Lightweight Deadweight Weight
reserves
. Minimum Client Contractor
Dry weights . . )
utility content weight reserve weightreserve
Equipment Bulk Structural Deck Mooring Substructure Water
weight weight weight payload loads payload ballast
- Riser
Liquids tension
Liquids in Storage Cargo Drilling Provision Water, snow Riser Future
process tanks tanks loads afidistores and ice tension weights

Figure D.1 — Weight displacement summary, design operating condition

© ISO 2016 - All rights reserved



https://standardsiso.com/api/?name=6b5b8682eef37eb1086e9ffaa04c95bf

ISO 19901-5:2016(E)

Annex E
(informative)

Supplier weighing procedure

Itemsitag No.to be weighed
Project Client:
Purchase order No Date:
upplier Author:
Item/tag No Description Predicted weight (Unit:

eighing subcontractor:

ddress of weighing subcentracter:

alibration authority:

ddress of calibration autherity:

Weighing equipment

Accuracy:

%

Document No.:

© ISO 2016 - All rights reserved
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Description of weighing method:

Description of CoG recording:
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Annex F
(informative)

Guidelines for displacement measurement of floaters

F.1—General

F1J]1 Procedure for displacement measurement

Thip part of ISO 19901 gives guidelines for the minimum requirements for a displacement mgasurement
in drder to provide reliable and accurate results for weight control purposesCWhen formal inclining
experiments are performed, the individual requirements from the classification society in question
sholild be followed.

Datp obtained from the lightweight survey and inclining experiment ‘applied for safety reagons by the
clagsification society can be used by the weight discipline provided ¢ertain requirements ar¢ fulfilled.

This method gives a lower degree of accuracy as compared with weighing using load cells.

The contractor should prepare a displacement measurement procedure incorporating the clgssification
soclety requirements in question. The contractor’s procedure should be made available t¢ the client
representative at least one month in advance of the planned displacement measurement datg.

F1{2 Displacement measurement subcontractor

The displacement measurement should be conducted by the contractor and/or classification society in
question. Both the client representative.and the contractor should be present during the measurement.

F.2| Environmental conditions for displacement measurement

The following requirements-should be implemented:

a) |asheltered location should be found in which the measurement can be carried out;

b) [sufficient time, approximately 12 h, should be allowed for the measurement operation;
c) |good weathgr should be forecast;

d) |the wind'$peed should be below 5 m/s;

e) |there should be no significant swell;

f) the maximum wave height should be 1,0 m and there should be no substantial current;
g) the floating structure should be free-floating;

h) time and location should be indicated, as well as water depth.

F.3 Displacement measurement

F3.1 Displacement measurement procedure

The contractor should submit his proposed displacement measurement procedure for approval at least
one month in advance of the planned measurement date.

© IS0 2016 - All rights reserved 45


https://standardsiso.com/api/?name=6b5b8682eef37eb1086e9ffaa04c95bf

ISO 19901-5:2016(E)

The displacement measurement procedure should cover at least the following subjects:

description of equipment and method;
assessment of measurement accuracy;
dimensional sketches of the measurement arrangement;

contractor’s organization of the measurement operation.

F.3.2 Notification

The client [representative should be notified in writing of planned displacement measurement.d
15 working days in advance.

F.3.3 Preparation of the displacement measurement

F3.3.1

The contrgctor should make a preliminary displacement measurement prediction report priof

the measu
measurem

The report

total

NOTE i
listing

genera

listing
listing
listing
F3.3.2 T

The follow

anchot

tJ‘
expectled draught on the measurement locations on both$ides aft, forward and midships;

draught-mark position survey;

isplacement measurement prediction report

ement. This report should be presented to the project no later“than 24 h prior to
ent operation with a final update immediately prior to the displacement measurement.

should contain at least the following information:

eoretical weight and CoG for the assembly to be measured;

or semi-submersibles, the measured draught in the'measurement locations should be at all colur
5 with weight and CoG summaries for allitems included in the measurement;

| arrangement plan “as-carried-out};

of weight of liquids in tanks,including CoG;
of permanent items temporarily located;

and summation of'all temporary items including CoG, including any ballast and consumah

emporaries and foreign forces
ng requirements should be implemented:

scshould be raked and the floating structure, if necessary, assisted by tugs;

htes

to

the

1ns.

les.

floatin

g structure should be free-floating;

the minimum number of personnel should be on board during test;

no fresh water should be consumed or produced during the measurement operation;

should be slack.
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the minimum number of cables and hoses, etc. should be connected; those hoses which are connected
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4 Equipment for displacement measurement

Any equipment directly affecting readout of measurement results should be calibrated and have a

kno

wn measurement uncertainty. This includes the following:

hydrometers (densitometers) for measuring specific gravity of the water in which the floating

structure is floating;
thermometer for measuring seawater temperature;

steel measuring tape or similar for checking draught marks and draught measurements

)

F.3

Ifa
med

Twd
thiy
has

The
dra
Co(
dra
moy

F.3

Thd
and|

The

measurements;

equipment for measuring wind velocity:.

5 Displacement measurement operation

1 adequate draught-mark position survey is not available, the draught,marks should be
isuring against a known datum level on the vessel.

arisen:
inconsistent draught measurements;
adverse environmental conditions.

draught measurements are considered cofisistent if the total displacement based on

1ight results, efforts should be made to identify any activity on board that might h
rement of significant weights.

6 Displacement measurement certificate

displacement measurement result should be presented on a displacement measurement

floating structure identification

time, daté and location of measurement;

temperature, wind speed and wind direction;

displacement mi€asurement certificate should contain at least the following informationj

throttled transparent plastic tube or other suitable water-level measuring devicéfpr draught

Checked by

sets of draught measurements should be executed at a minimum of six locations in sequence. A
d set and any subsequent draught measurement sets may be\heeded if one of the followinfg problems

cach set of

1ight measurements does not vary from the average by more than 0,5 % and the horizontal shift in
is less than 0,3 % of the floating structure’s dimension in the same direction. In case of ificonsistent

hve caused

certificate,

signed by a representadtive from the measurement contractor, contractor and client reprgesentative.

water depth and estimated wave height;

dimensional sketch of draught measurement locations;

draught readings and time at which they were taken;

specific gravity of water in which the floating structure is floating;
recorded total weight and CoG for the measured assembly;

reference to the global coordinate system for the measured assembly;

identification of displacement measurement equipment used.
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F.3.7 Displacement measurement report

Within seven days of the displacement measurement operation, the contractor should submit a report
of the measurement operation, which should include:

48

measurement results;

calculation of CoG;

displacement measurement certificate (fully signed);

detail
final p

assess

dlist ofinstalled-items;
rediction report;

ment of the accuracy of measurement results.
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Annex G
(informative)

Requirements for weight control during operations

Anrl
ISO

ex G is a precursor for some of the topics that are proposed to be included in themext
19901-5.

Sonpe of this informative information may tend to conflict with present normativetext given

HoV
nor

Ong

coif
nor

G.2

G.2}

The

vever, these topics will be further discussed in the next edition and the informative may |
ative, if proposals to expand the scope of this part of ISO 19901-5 are accepted.

e finalised, caveats will be added to this part of ISO 19901-5cwhere necessary to
icident operating loads on different types of facilities e.g. oil and gdas producing, gas pro
mally manned, drilling and work over by jack-up rigs, floaters.

Weight control during platform operational‘life

1 General requirements

dry and operating weight and centre of gravity (CoG) of an offshore installation shall b

throughout its operational life. The output from'a topside weight database shall be the primsg

use
con

H by client structural engineers and (Structural Integrity Management (SIM) engin|
ducting assessment or re-analyses of structures.

Regular assessment and re-analysis§ ensures local and global design parameters are not e

the
lifet

The
the

weight impact of the numerpous projects and modifications a facility undergoes in its
ime (often in excess of 2 000).

dry and operating weight and CoG data stored in a facility’s weight database may also
following operational phase activities:

provision of weight and CoG of equipment to assist deck crew with offshore move
change-outs;

provision of weight and CoG data for future decommissioning of the installation;

pravision of weight and CoG data for presentation to verification bodies and certifying

revision of

elsewhere.
become the

clarify the
Hucing, not

controlled
document
cers when

kceeded by
pperational

be used for

ments and

jquthorities.

degree-ofce A e ar-fe op peratig-we 2 oGS required;
otherw1se proposed load factors in ISO 19902, Petroleum and natural gas mdustrzes — Fixed steel

offshore structures and ISO 19901-9, Petroleum and natural gas industries —- Specific requirements for
offshore structures — Part 9: Structural integrity management, become inadequate. It is therefore critical
that weight databases used in SIM models have:

the complete topsides dry and operating weight, with drilling modules and in-line drilling
included;

no significant dry and operating weight or CoG errors;
no significant omissions;

no consistent un-conservatism in the weight estimate of the items;
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e no consistent conservatism in the weight estimate of the items (for brownfield project viability);

e no operating practices on the platform that lead to significantly higher loads than those reported in
the weight database”.

ISO 19902:2007, A9.1, states “The partial action factors provided in Clause 9 are intended to cover
variations in the intensity of direct actions from the specified representative values and as far as appropriate
the uncertainties in predicting internal forces.”

Put another way, the load factors in ISO 19902 do not allow for any significant weight errors, or weight
omissions (often referred to as known unknowns, and unknown unknowns).

ISO Interfaces

Recent studies show that in the past, a number of operating weights and drilling loads.'have Heen
omitted fr¢m topside weight databases, and hence the SIM models.

To ensure fthese types of omissions do not recur, it is proposed that ISO 19901-5 includes a cominon
operating philosophy with a prescriptive list of coincident operating weights thataegularly occur ¢n a
facility. These shall then be included in topside weight databases and linked tothe G1, G2, Q1, Q2 Ljoad
Factors listed in ISO 19902, to forge a link between these ISO standards.

The above measures will help prevent the selective weight reporting and.SIM modelling that has Heen
found in sdme quarters.

Recent stydy

Given the above focus on the accuracy of topside operating weight, it is interesting to note the resul{s of
arecent achdemic study of 10 UK sector platform weight databases. The sample included:

— arangg of ages;

— arangg of operators;

— arangg of design contractors;

— aspan|of topside operating weights.

After appllying the proposed common operating philosophy to each platform, the total platfprm
operating yeights increased by an-average of 14 % with a CoG movement approaching 1,0 m. If these
study findings prove typical, a-concerted effort will be required to undertake weight health check augdits
to correct the c. 8 000 offshere-platforms installed globally, and ensure SIM models are not deficient.

Weight upidate and SIM.download

Discussions with IS0 '19901-9 SIM committee show their preferred way forward is to have wejght
databases putomatically downloaded into SIM models in future. This will require the weight database
to be consfantly*updated throughout the platform lifecycle, as it will become the primary docunpent
for updating’SIM models. It is understood that discussions with leading structural integrity software
suppliers are well advanced to enable this.

G.2.2 Operational phase weight control procedure

An operational phase weight control procedure shall be produced that clearly defines the roles and
responsibilities of the client; the modification design contractor; the SIM engineers; and the weight
database custodian. It should include a simple weight control flow diagram showing implementation of
a modification and its weight change from inception; to weight database update; to SIM model update;
and final close-out.

Design contractor
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Weight and CoG changes resulting from modifications undertaken during the operational phase shall
be recorded on weight control input sheets to be completed by the design contractor. These must be
included in design work packs, and issued to the weight database custodian for review and input.

Weight database custodian

The topside weight database shall be maintained by the appointed weight database custodian, and
kept regularly updated with all weight and CoG changes and modifications i.e. additions, relocations
and removals. The custodian shall check to ensure the topside weight database includes all coincident
drilling, laydown and operating loads, as shown in the common operating philosophy below.

G.2
ISO

An
and
ISO

ISO

ISO
stry

ISO
Par

Weight control during a facility’s operational life will also be addressed in ISO 19901-9.

G.3

G.3
All
The

The custodian shall Keep the client and structural Integrity management engineer
informed of all proposed weight and CoG changes. In addition, the custodian should issu
weight report to the client and SIM engineers for presentation to certifying authoritie
the inspection regime.

SIM model

[tisimportant that structural SIM models and topside weight databases'are kept fully sy

b regularly
b an annual
as part of

chronised.

To ensure this, one of the primary SIM model load cases shall exactly mirror the dry and operating

weights and centre of gravity in the topside weight database.

.3 References to operational weight control and SIM in other ISO standards
19902, Petroleum and natural gas industries - Fixed steel dffshore structures

Ip-to-date topside weight database is required in order to check whether the magnitude
CoG changes have triggered the need for a SIM\reassessment of the facility in accor
19902:2007, Clause 24. A SIM system is recommended in ISO 19902:2007, 23.1.

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

19904-1:2006, 5.5.4 and 5.5.7 contain requirements for the update of the weight datab
lcture’s operational life.

19901-9, Petroleum and natural gas industries —- Specific requirements for offshore st
E 9: Structural integrity management

Coincident'operating weights

.1 Commpon topside operating philosophy

opside'weight databases shall adopt a common topside operating philosophy as stated b

of weights
lance with

ase for the

fuctures —

elow.

topside weight database shall comprise an inventory of the dry and operating weight and CoG

of each component broken down by module and discipline. When summarized, these shall reflect a
snapshot impression of the maximum topside operating weight and CoG that may be experienced under
normal operational drilling conditions.

Movable items shall be located in logically fixed locations e.g. cranes in parked position, forklift in sack
store, drilling derrick, substructure and skid base located over a corner drill slot, etc.

The maximum in-place operating condition shall be a summation of the dry weights, plus operating
increases from men, equipment, bulks, fluids, powders, laydown areas, storage areas, setback area, and
fully laden pipe rack applied simultaneously.

© ISO 2016 - All rights reserved
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The topside weight database shall not attempt to reflect the worst topside load case, as this requires
the application of a number of variable factors and environmental forces to be added to the SIM model
by the structural engineer e.g.

— stuck casing (hook load),

— drilling modules and moveable items in most onerous location,

— worst combination of environmental forces,

— worst combination of hydrotest,

— ice and

Likewise, {
men and lyggage located in the accommodation module, and transient loads located on {aydown
storage arg

The maxi
drill string, and the 9 5/8” casing are on board for drilling the longest well. At this time all laydown
storage arg¢as are commonly coincidentally full, and shall be reflected as such:

NOTE

early in a platform life cycle. Studies show the operating philosophy and drilling matrix are often not upda
Hence, neither is the topside weight database, nor the structural SIM mogdél, Failure to update these docum

snow accretion.

ransient live loads shall be omitted, as they will already be taken account of elsewhere

as.

can jeopard
load combir

G.3.2 Co

The comm
The topsid

Drilling

52

um topside operating weight occurs when coincident maximums of niud, brine, powd

fact often overlooked is that the longest well (and maximum topside‘operating weight) may o

ize viable brownfield re-development proposals if the enginéering is based on out-of-date dri
ations that cannot recur.

mmon operating philosophy assumptions

bn operating philosophy reflects a common.¢ondition when operational drilling is undery
e operating assumptions for a manned, operational drilling oil and gas facility are listed be

F

positioned over a well slot most onerous to the structural design (corner slot). These dril
m¢@dules should be reportedrseparately, so they can be re-located over any well slot if requi

Mg¢veable equipment such-as hoists, gantry cranes, and forklift trucks shall be reflecte

m
re

Pi
Ap
oy

Se

Illy outfitted drilling substructure, derrick, skid base, and pipe bridge/cat walk shal

d-range of normalcoperating locations. These are assumed unladen as transient loads
[lected on laydown and storage areas.

pe rack (longest 9 5/8” casing load + 5 % rejects), plus containers shall be assumed

i.e.
And

ers,
and

Ccur
ted.
bnts
ling

vay.
ow.

be

fling

red.

1 in
are

Full.

proximately 80 % of hole length is normally cased with 9 5/8” casing. Refer to the Drilfing

erationssmanual.

longest hole to be drilled) Refer to the Drilling Operationsmanual |

tback area shall be assumed full (drill string + 5 % rejects with Bottom Hole Assembly

for

Hook load shall be zero (drill string and casing cannot be in two places at once).

Drill water and brine tanks shall be assumed full.

Active and reserve mud tanks shall be assumed full. Once drilling has commenced, and LP and
HP piping and equipment are operationally full, the mud tanks are usually topped up.

Trip tank shall be assumed full.

Mud gutters shall be assumed full.

Mud in shakers and mud cleaning systems shall be assumed full.
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— Cuttings cleaning systems shall be assumed full.
— Cuttings re-injections system shall be assumed full.
— Poorboy degasser shall be assumed full.

— Drilling line reel shall be assumed full.

— Powder tanks (P-tanks) shall be full with worst case combination of powders and densities.

— P-tanks shall be full of aerated powder (not settled contents).

— Sack store shall be assumed full.

included.
Gels

— Vessel trains including sand accumulation, plus oil and water shalkbe assumed ful
operational levels.

sons

— Caissons supported from the topside structure shall be\included.

— Diesel tanks shall be assumed full.

— Main water tanks shall be assumed full.

— Potable water tank shall be assumed-full.

— Chemical injection tanks shall be.assumed full.
down and storage

— Laydown and storage:all'areas shall be assumed coincidentally full (single stacked ¢

— Stairs, walkways, eséape routes and other free areas shall be unladen i.e. live loads {
included.

hes and forklifts
— Platform. cranes shall be assumed unladen in parked position as laydown areas are

— Ferklifts shall be assumed unladen as laydown areas are full.

— Drilling risers and Christmas trees are supported directly from the seabed;yand shall not be

to normal

ontainers).

hall not be

full.

ng quarters

— Allpersonnel and baggage shall be assumed located in living quarters: POB x 0,20 tonn
— Fridges, freezers, stores and laundry shall be assumed full.

— Vegetable and cold stores shall be assumed full.

— Single helicopter (maximum take-off weight) shall be assumed on helideck.

— Lifeboats shall be unladen as men are in accommodation module.

Piping

— Wet process piping plus HP/LP drilling piping shall be assumed coincidentally full.
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— Dr

y gas and air piping shall be assumed empty.

— Foam systems shall be assumed full.

Scaffolding and paint store

— Scaffold and paint stores shall be assumed full.

— Operational scaffold shall be assumed deployed (there is normally 250 to 350 tonnes of scaffold

on

a 15 000 tonne operating topsides).

G-3-3 CO.uu.iC.lcut Upci dtills }uada

The table below shows the coincident operating increases that shall be included in a topside, we
r a typical manned oil and gas producing installation with a single drilling rig facility.

database fi

ght

1S0\19902:20
Permanent actipns

07

Coincident operating loads (G1 and G2) 4nd
Variable actions [Q1
and Q2)

DRILLING

Setback lodd (for longest hole including Bottom Hole Assembly +5 % rejects) Q1

Pipe rack lgad (9 5/8” casing string for longest hole, +5 % rejects) Q1

Containers|on pipe rack (normally 100 to 200 tonnes) Q1

Loose drill ffloor tools (normally 10 tonnes) G1

P-tank pow|der storage for cement, bentonite, and baryte (full - aerated) Q1

Sack store (full) Q1

Mud in tankage (active and reserve tanks full) Q1

Drill waterlin brine tanks (full) Q1

Completions fluid storage (full) Q1

Mud in cutfings cleaning system (full) Q1

Cutting slufry in cuttings reinjection systent (full) Q1

Mud in shakers and mud cleaning system’(full) Q1

Mud in Poofboy degasser Q1

Mud in Trig tank Q1

Schlumberger wireline and tgols in tool house (full) G1

LAYDOWN[and STORAGE

Laydown ahd storage areas all areas coincidentally full (single stacked containers) Q1

Platform stpres and‘spares (full) Q1

Tote tank apdBC areas (full) Q1

EQUIPMENT and PROCESS

Diesel in storage tanks and day tanks Q1

Potable water in storage tanks Q1

Fluids in topside Equipment including Process separators, Test separator and KO drum full

to normal operational levels (including sand accumulation) Ql
Water in Coolers and Radiators (full) Q1
Fluids in Degassers Q1
Water in Fire pumps Q1
Chemicals in injection package Q1
AFFF in storage tanks Q1

54

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=6b5b8682eef37eb1086e9ffaa04c95bf

ISO 19901-5:2016(E)

ISO 19902:2007
Permanent actions

Coincident operating loads (G1 and G2) and
Variable actions (Q1
and Q2)

DRILLING

Methanol in methanol system Q1

Fluids in deluge system Q1

Hydraulic fluids in Power Packs and accumulators Q1

Wagerimseawater SYSUEIIL )

Water in firewater system 01

Flujds in process piping and valves D1

Water in potable water system D1

Water in produced water system D1

Eqyipment inventory including gearbox fluids, lube oil, etc. i1

CRANES AND FORKLIFTS

Platform cranes shall be assumed unladen in parked position as laydown areas are full Zg¢ro

Forfklifts shall be assumed unladen as laydown areas are full Zg¢ro

ACCOMMODATION MODULE

Men and luggage (POB x 0.2te/man) located in Accommodation médule(s) D1

Lifgboats shall be unladen as men are in Accommodation madule Z¢ro

Contents of fridges, freezers and veg dry stores D1

Helficopter (max take-off weight) D1

Gal]ey fluids and black drains )

Sewage in macerator )

SCAFFOLD

Scafffold stores shall be assumed full

Op¢rational scaffold shall be assumed to be deployed (there is normally 250 to 350 tonnes 01

of gcaffold on a 15,000 tonne opetrating topsides)

TRI'\NSIENT LIVE LOADS

Trajnsient live loads shall e omitted, as they will already be taken account of elsewhere

i.e.jmen and luggage located in Accommodation module and containers on laydown and Z¢ro

stofage areas.

BR]DGE REACTIONS

Briflge reactien\(if applicable) Gl Q1

G.3l4 (How weight database dry and operating weights interface with ISO 19902:2007

perymanent actions (G1 and G2) and variable actions (Q1 and Q2)

9.2.1 Permanent action — G1 (dry weight)

G1 is the action imposed on the structure by the self-weight of the structure with associated equipment
and other objects. G1 includes the following:

a) weight of the structure in air, including, where appropriate, the weight of piles, grout, and solid
ballast;

b) weight of equipment and other objects permanently mounted on the structure that do not change
with the mode of operation;

c) hydrostatic actions acting on the structure below the waterline, including internal and external
pressure, and resulting buoyancy (not applicable to topside weight database items);
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d) the weight of water enclosed in the structure, whether permanently installed or temporary ballast
(not applicable to topside weight database items).

The representative value of G1 is the value computed from nominal dimensions and mean values of

densities.

9.2.2 Permanent action — G2 (dry weight)

G2 is the action imposed on the structure by the self-weight of equipment and other objects that remain
constant for long periods of time, but which can change from one mode of operation to another or
during a mode of operation. G2 includes the following:

a) weight

b) weight
equipn

The repre
appurtena

of drilling and production equipment that can be added to or removed from the strugctin

€

of living quarters, heliport and other life-support equipment, diving equipment, and utilities

hent, which can be added to or removed from the structure.

bentative value of G2 is the estimated lift weight of the object plus_any field installled

1Ces.

9.2.3 Variable action — Q1 (operating weight)

Q1 is the 4
tanks and
the weight

Where apj]
topside we

The weighf

ction imposed on the structure by the weight of consumablecsupplies and fluids in pi
stores, the weight of transportable vessels and containers-Gsed for delivering supplies,
of personnel and their personal effects.

ropriate, the weight of marine fouling and ice shall\be included in Q1 (not applicabl
ight database items).

of scaffolding or other temporary access systems used during operations and maintena

of the platform shall also be included in Q1.

The repres
largest per

entative value of Q1 is computed from: the nominal weight of the heaviest material and

pes,
and

9%

to

nce

the

sonnel capacity under the mode of opération considered (typically mud and powder weiglhts).

9.2.4 Vari

Q2 isthes
lifting by ¢
used for te
from the ré

9.10-1 —1

SIM enging

|

ble action — Q2 (not applicable/to weight database items)

ort duration action imposéd-on the structure from operations, such as lifting of drill sty

sting of vessels and pipes’is also included in Q2. The representative value of Q2 is compy
ted maximum capacity of the equipment involved and includes dynamic and impact effe

able of partial action factors for in-place situations

ing,

ranes, machine operations;vessel mooring, and helicopters. The additional weight of liqgiids

ted
Cts.

ers must check that G1, G2, Q1 and Q2 are the maximum values for each mode of operati¢n.

G.4 All(1cation of design allowances and reserves

G.4.1 Suggested design allowances

A design allowance is an overall allowance added to a dry weight to account for uncertainties. The
following tables show the suggested range of design allowances to be applied to dry weights of different

disciplines

56

at the various stages of design development.
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[t comprises a summation of the following three elements:

Item accuracy allowance

An allowance to account for inaccuracies in estimates, Weight take-off and vendor data that
experience shows will be used during normal design development. It is dependent on assessed

quality of available data - not project phase.

Design change allowance

An allowance to account for weight changes that experience shows will be used during normal

Fabrication allowance

Opc¢

An
and
ope

Mai

An
ove
req

Weight Review Panel,\0r’similar body.

2| 3 | 1 4
TCSTSIT UC vV CTUPTITCTTC

An allowance to account for fabrication tolerances and changes that experiencéshows y
from material substitutions, site run materials, and site queries.

brational Reserve

additional allowance of operating weight expressed as an overall\tonnage that is res
above the management reserve to account for additional items-ddded to a platform
rational life. These would typically include the following.

Minor modifications. History shows most platforms wilD have more than 2 000 in
operational lifetime. These can amount to increases in.e%cess of 1 000 tonnes operating

Major projects (increases in power generation, produced water capability, tie-ins to ney
facilities, etc.).

Compliance with new regulations.
Additional laydown and storage.
Flowlines.

hagement reserve

hdditional allowance of dperating weight expressed as an overall tonnage that shall b
I and above the factoredJoperating weights to account for any changes made to origin
1lirements by the client. The management reserve shall be released as appropriate by

Fill be used

erved over

during its

a 30-year

y wells and

e reserved
hl contract
the project

Eqyipment

Design allowances Preliminary|Catalogue orprelimi-[Vendor weight|Final ven-|Weighed
estimate nary vendor estimate | (or from previous |dor weight |weight

project)

[tern aecuracy 5%-7% 5%-7% 2%-5% 2% 0ol %

Design change 5% 2% 0% 0% 0%

Fabrication 5% 5% 2% 2% 0%-2%

Total allowance 15 %-17 % 12 %-14 % 4 %-7 % 4% 0%-2%
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Discipline bulks
. Preliminary . Intermediate|. Weighed
Design allowances estimate Preliminary MTO MTO Final MTO weight
Item accuracy 5%-7% 5%-7% 2%-5% 2% 0%
Design change 5% 2% 2% 0% 0%
Fabrication 5% 5% 2 %-5% 2 %-5% 0%-2%
Total allowance 15 %-17 % 12 %-14 % 6 %-12% 4 %-7 % 0%-2%
Structura
. Preliminary es-|Preliminary|Intermediate|. Weighled

Design allpwances timate MTO MTO Final MTO waight
Item accurgcy 5% 3% 2% 0% 0%
Design chahge 5% 2% 0% 0% 0%
Fabrication 5% 5% 2%-5% 2%-5% 0 %-2 %
Primary st¢el

15 % 10 % 4 %-7 % 2%=5 % 0 %-2 %
Total allowpnce
Item accurgcy 10 % 5% 2% 0% 0%
Design chahge 5% 5% 3% 0% 0%
Fabrication 5% 5% 5% 2%-5% 0%-2%
Secondary pteel

20% 15 % 16:% 2%-5% 0%-2%
Total allowpnce
Item accurgcy 0% 0% 0% 0% 0%
Design chapge 0% 0% 0% 0% 0%
Fabrication 5% 5% 5% 2%-5% 0%-2%
Deck plate And grating

5% 5:% 2%-5% 2% 0%-2%
Total allowhnce
Structura
Structural|steelwork typically represents between 40 % and 55 % of a module’s dry weight, pnd
rationalizaftion of the allowances applied to each category (Primary, Secondary, Plate) can produce
large savinlgs.
Primary steel
Primary sfeelwork{is‘usually reasonably well defined at an early stage of a project. A prelimirfary
structural analysis is normally undertaken during the conceptual design to confirm member sized. As
such, lesser individual allowances are justified.

Secondarysteet

Secondary steelwork is by its nature less well defined and is usually subject to change throughout
FEED and detailed design due to revisions made by upstream disciplines. As such, higher individual
allowances are recommended.

Deck plate and grating

Deck plate and grating usually contributes a high proportion of structural dry weight. However, once
the area of deck to be plated has been defined and the plate thickness selected, it is normally only
subject to weight change in respect of openings and cut-outs for penetrations. Consequently, only the
Fabrication allowance is justified.

Guidance on design allowances
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Some of the individual design allowances shown above have been given an upper and lower value i.e.
10 % to 15 %. The value that shall be used is dependent upon:

demonstrated accuracy of weight data previously provided by the design contractor;

demonstrated accuracy of final weights achieved on previous projects.

Design allowances applied to individual items of weight shall not be dependent upon project phase,
drawing, or data sheet revision. Rather, they shall be dependent upon the data’s demonstrable accuracy
at any given time. This principle gives flexibility to setting of design allowances, produces lower factors,
and optimises the platform load carrying capacity at an early stage. It prevents weight conscious

des
is nj
It ig
wei

be 4
acc

ade at the earliest stages of design development.

bht of an item, and not an allowance for omissions. The weight allowance ;should gen|
ipplied to the base dry weight of each item, not the contents, as all operating increases
irately defined early in the detailed design of a project.

Guidance on miscellaneous operating loads

By t
09

he start of detailed design the following operating increases shéuld have a design allowd
b), as these values should be accurately known.

Pipe rack load (9 5/8” casing string + 5 % rejects) — m@ximum depth of hole to be dri
known, and the weight of the 9 5/8” casing string can:be accurately calculated. Refer to {
Operations manual.

Setback load (drill string + 5 % rejects) — maximum depth of hole to be drilled will be }

Laydown and helicopter (maximum take-off weight) — helicopter weight will be known|

Fluids and powders in tanks and vessels (normal operating levels) — tank and equipmjg
data sheets should be available,

Paint and weld — added as.a\percentage of dry weight.
Slings and shackles — added as a percentage of lift weight.

Environmental loads;’e.g. wind, snow and ice accretion, should not be included in a top;j
database. They should be calculated and applied separately to the Slanalysis by structura

Likewise, lo¢al design live loads should not appear in a topside weight database, as

A drilling load combination matrix should be included in the weight report. One is atta
for information.

gns from !iemg penallsed and ensures that rull utitization of the avaitable Eop51des Welgh

t capacity

important that the design allowance is understood to be a measure of accuracy of the base dry

erally only

should be

nce of zero

led will be
he Drilling

fnown, and

the weight of the drill string can be accuratelyz'calculated. Refer to the Drilling Operations manual.

PNt process

ide weight
engineers.

these are

transient-and accounted for elsewhere, i.e. on laydown and storage areas, and in the living quarters.

thed below

Gui

dance on CAD

There have been widely experienced problems with weight and CoG and extraction from CAD systems
in the past. It should be remembered that if it is not modelled, the weight and CoG will not be calculated,
e.g. stiffeners, handrail, drain boxes, piping specials, and separate manual weight estimates must be
included for non-modelled items, while bearing in mind the status of the model.
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