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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national

:2018(E)

standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International

organizations, governmental and non-governmental, in liaison with ISO, also take part in

the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

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

Atfention is drawn to the possibility that some of the elements of this documéntmay be the
patent rights. ISO shall not be held responsible for identifying any or all such’patent rights.
any patent rights identified during the development of the document will be‘in the Introduct
on|the ISO list of patent declarations received (see www.iso.org/patents).

Anly trade name used in this document is information given for thé convenience of users an
conpstitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific t
expressions related to conformity assessment, as well as information about ISO's adhere
Warld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see
.org/iso/foreword.html.

Thjs document was prepared by Technical Comimittee ISO/TC 184, Automation systems and if
Subcommittee SC 4, Industrial data.

Aljst of all parts in the ISO 15926 seriescan be found on the ISO website.

An]ﬁfl feedback or questions on this do¢ument should be directed to the user’s national standar
complete listing of these bodies,can be found at www.iso.org/members.html.

nance are
ed for the
e with the

subject of
Details of
on and/or

1 does not

erms and
hce to the
WWW.iso

ptegration,

ds body. A

© ISO 2018 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=1a437ef634beeca3bd4b38ab4a8cc6a9

ISO 15926-13:2018(E)

Introduction

ISO 15926 is an International Standard for the representation of process industries facility life-
cycle information. This representation is specified by a generic, conceptual ontology that is suitable
as the basis for implementation in a shared database or data warehouse. This ontology is defined in
ISO 15926-2, and has an OWL (Web Ontology Language) representation defined in ISO/TS 15926-
12. ISO 15926-2 and ISO/TS 15926-12 are intended to be used as a foundation for domain specific
extensions defined in other parts of ISO 15926.

The ontology is designed to be used in conjunction with reference data, ie standard instances that
represent|information common to a number of users, production facilities, or both. The supportfdr a
specific life-cycle activity depends on the use of appropriate reference data in conjunction with the
ontology.

This docyment specifies an extension to the generic, conceptual ontology to support integrafed
planning for assets throughout their life-cycle. The ontology enables the integration of’/planning dpta
from diffefrent sources within a company database.

The ontolggy is represented in OWL. This document also specifies an XML schenia definition (XSD) for a
machine-feadable exchange of data used for asset planning.

vi © ISO 2018 - All rights reserved
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production facilities. In addition, it specifies an XML schema, derived from the-ontology, for e]

dat
Th

EX
Th

itegrated asset planning life-cycle

Scope

s document specifies an ontology for asset planning for process plants, including o

a used for asset planning.

e following are within the scope of this document:

portfolio, programme and project plans and schedules;

operational modification and ongoing maintenance plans and schedules;
calendars for plan execution;

constraints on the temporal relationships between items within plans and schedules
succession link, lag, free and total float;

activity breakdown structures;
locations of activities;
resources required, including mdterial, equipment and human resources, and their costs
interfaces to systems thatprocess work orders and purchase orders;
responsible organizations and people;
progress tracking and resource usage;
reference tg)standard classes of facility, activity and resource.
AMPLE Standard classes are defined in ISO 19008.

e following are outside the scope of this document:

©lI

1 and gas
kchange of

including

NOTE ISO 19008 contains such standard classes.
production planning;

plan simulation and optimization;

hazard identification and risk analysis;

manning and training of personnel;

budgeting and cost allocation.

SO 2018 - All rights reserved
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2 Normative references

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

ISO/TS 15926-12:2018, Industrial automation systems and integration — Integration of life-cycle data for
process plants including oil and gas production facilities — Part 12: Life-cycle integration ontology

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the plurposes of this document, the terms and definitions given in ISO/TS 15926-12 and the
following ppply.

ISO and IHC maintain terminological databases for use in standardization at the following addresseg:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1.1
activity
individual that is something happening or changing

Note 1 to ¢ntry: The ISO/IEC/IEEE 15288:2015 definition of “activity” as “set of cohesive tasks of a procgss”
implies a hjerarchy in which processes contain activities, and activities contain tasks. Within this document] all
are activitips.

Note 2 to entry: The definition in the PMI Lexicon of Project Management Terms states that “activity” is| an
element of|work performed during the course of a project. An activity normally has an expected duration)an
expected cpst, and expected resource requirements.Activities can be subdivided in tasks.

[SOURCE:[ISO/TS 15926-12:2018, 3.1.1, modified — Notes to entry have been added.]
3.1.2

that is used by a planning activity as a reference basis for comparison to monitor and contfrol

ved

Note 1 to ¢ntry: The PMI Lexicon of Project Management Terms defines baseline schedule as
o m han in 0 h e e i 1Sis

VerSiOnOf J-ecY oae a2 aH-Be e a-HS 210 d e as2 o+—Ppoceay S=RE1SHS
for comparison to actual results”.

Note 2 to entry: A baseline schedule is a specialization of the ISO/IEC/IEEE 15288:2015 definition of “baseline”
as “formally approved version of a configuration item, regardless of media, formally designated and fixed at a
specific time during the configuration item's life-cycle”.

[SOURCE: ISO 21500:2012, 2.3, modified]

3.14
calendar
pattern of working days and shifts that are available for scheduled activities

2 © ISO 2018 - All rights reserved
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3.1.5

current schedule

schedule of the planned activity that is currently specified as the agreed working schedule by a planning
activity to the performer of the planned activity

Note 1 to entry: ISO 21500:2012 specifies that the role of a current schedule is to avoid adverse schedule impact.

3.1.6
decision gate
activity that approves continuation

Note 1 to entry: Continuation of work beyond a decision gate is contingent on the agreement of the degisjon-makers.
Note 2 to entry: Criteria for continuation of abandonment are established for each decision gate:

3.1.7

early finish
earliest possible point in time when the uncompleted portions of the activity, ean finish baged on the
sclfedule

[SOURCE: PMI Lexicon of Project Management Terms]

3.1.8

early start
eafliest possible point in time when the uncompleted portions of the activity can start baged on the
schedule

[SOURCE: PMI Lexicon of Project Management Terms}

3.1.9

ibsequent

Note 1 to entry: This corresponds to the attributes “lead” and “lag” which are defined in ISO 21500:2012.

3.1.14
late finish
latest point in time that an activity can finish based on the schedule

3.1.15
late start
latest point in time that an activity can start based on the schedule

© ISO 2018 - All rights reserved 3
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3.1.16
live schedule
schedule that has been revised from the current schedule to mitigate any delays

3.1.17
managed programme of work
activity that contains management and planning for the whole

3.1.18
milestone
event thatds Qignifirnn‘r in a project programme of work or pm“rfnlin

[SOURCE: |PMI Lexicon of Project Management Terms]

3.1.19
ontology
formal statement of an understanding of the world

Note 1 to entry: An ontology can be represented in any language. It need not be représented in a langupge
specifically designed for ontologies, such as OWL. An ontology can have different reprpesentations.

Note 2 to eptry: An ontology does not specify what data need to be recorded about the world.

Note 3 to pntry: The ontology defined by this document is principally céncerned with the world outside a
computer gystem.

[SOURCE:[ISO/TS 15926-12:2018, 3.1.3]

3.1.20
plan
specificaton of how an activity will be done

Note 1 to eptry: A plan can include the following:

— abreakdown into component activities;

— resoujces required by component activities;

— duratipns of component activities;

— required dates for milestones;

— succegsion relationships andlags between component activities;
— calendars for activities, resources and lags;

— start and end dates for component activities.

Note 2 to entry: An*unscheduled plan does not contain start and end dates for component activities. A schedule
does contajnstart and end dates for component activities.

Note 3 to entry: Plan corresponds to the term design (noun) defined in ISO/IEC/IEEE 15288:2015, where the
design is for an activity rather than for a system or system element.

Note 4 to entry: A plan can be more or less detailed.

Note 5 to entry: The PMI Lexicon of Project Management Terms defines “project management plan” as “the
document that describes how the project will be executed, monitored and controlled, and closed.”

3.1.21
plan succession link
succession relationship between one activity or milestone and the nextin a plan

Note 1 to entry: A plan succession link has the attributes “lead” and “lag” which are defined in ISO 21500:2012.

4 © ISO 2018 - All rights reserved
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3.1.22
planning
activity that is creating a plan

Note 1 to entry: Planning corresponds to the term design (verb) defined in ISO/IEC/IEEE 15288:2015, where a
plan for an activity, rather than a design for a system or system element, is created.

3.1.23

project

activity with defined start and finish criteria undertaken to create a product or service in accordance
with specified resources and requirements

Note 1 to entry: A continuing operational activity is not a project.

Note 2 to entry: A project has a beginning and end, and can be constrained by available’ time, fiinding and
respurces.

Note 3 to entry: In many cases an activity that is planned consists of parts of different projects with different
objectives. Therefore the activity is not a project.

Note 4 to entry: Product here is a result of the project activity, not directly related to Product Breakdown
Strjucture.

[SQURCE: ISO/IEC/IEEE 15288:2015, 4.1.33, modified — The word-*“endeavour” has been replaced with
“agtivity” at the start of the definition and the Notes to entrydiave been modified.]

3.1.24
resource
individual that is used to perform an activity

Note 1 to entry: A resource can be material or staff tifite or equipment.

3.1.25
revised schedule
scledule that has been revised from the current schedule

3.1.26
reyision shutdown
shytdown that is in order tomake a change to a production activity

3.1.27

schedule
spé¢cification of an-activity that contains all that is required as a basis for execution, and thalt specifies
stdrt and end dates for component activities

Note 1 to enfry:' A schedule is the end product of a planning activity at a point in time. A schedule can be revised
as g projectprogresses.

Note2-t0 entry: A schedule includes calendars, succession relationships, and all other constraints.

3.1.28

standard class

class whose specification for membership is owned or controlled by a standardization body and is
publicly available

[SOURCE: ISO 15926-1:2004, 3.1.2, modified — The Note to entry and examples have been deleted.]

3.1.29
start to finish
successor relationship in which a successor activity cannot finish until a predecessor activity has started

© IS0 2018 - All rights reserved 5
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3.1.30
start to start
successor relationship in which a successor activity cannot start until a predecessor activity has started

3.1.31
subject of work
physical object that an activity is carried out upon

3.1.32
total float

period of time into which an activity in a plan can overrun without causing a delay to the completion of

the plan afp a whole

3.1.33

work order

managed [programme of work that contains a request from one party to another for,one or mpre
activities fo be performed

3.2 Ablreviated terms

COR Code Of Resources

EF Early Finish

ES Early Start

FF Finish to Finish

FNET Finish No Earlier Than

FNLT Finish No Later Than

FS Finish to Start

LF Late Finish

LS Late Start

MFO Must Finish On

MSO Must Start On

OMG Object Matragement Group
OWL WebOntology Language

PBS Physical Breakdown Structure
RDF Resource Description Framework
RDL Reference Data Library

SAB Standard Activity Breakdown

SAWSDL Semantic Annotations for WSDL and XML Schema

SF Start to Finish
SKOS Simple Knowledge Organization System
SNET Start No Earlier Than

6 © ISO 2018 - All rights reserved
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SNLT Start No Later Than
SS Start to Start

TURTLE Terse RDF Triple Language

UML Unified Modeling Language

IRI Internationalized Resource Identifier
UT Coordinated Universal Time

w3cC The World Wide Web Consortium
XML eXtensible Mark-up Language

XSD XML Schema Definition

3.3 Symbols

Thfs document contains examples with diagrams which show instantiations of ISO 15926. The concise
notation is used for these diagrams as defined in Figure 1.

activity aclass defined in ISO/TS 15926 - 12,1SO 15926 13 or as an example defined in RDL or project fata
actual pouringof an individual defined in project data, whieh\is shown as an example
concrete on 2015-08-25
temporal part of an instance of a property defined indSO/TS 15926 - 12, which is shown as an example
fulfilled by an instance of a property defirted in ISO 15926 - 13 ontology, which is shown as an example
project has date of reported data an instance of a property“defined in ISO 15926 - 13 application view model, which is shown as ah example
has natural gas processing capacity an instance of an‘example property defined in RDL
T a “subclass of” relationship (the arrow points to the superclass)
I a “type”'or “member of” relationship (the arrow points to the class that has the member)

Figure ——Notation for the ISO 15926 instantiation examples

NO[TE ISO/TS 15926-12 implements the ISO 15926-2 entity composition of individual by the WL object
prdperties lci:hasPart’and lci:partOf. ISO/TS 15926-12 partially implements the ISO 15926-2 entity class of
composition of individual by the OWL object properties shown in Figure 2.

© ISO 2018 - All rights reserved 7
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partof
a has part b possible individual ‘@’ is part of possible individual ‘b’
occurrence part of
each member of class of individual ‘A’ is part of a member of class of individual
A B ‘B’ and each member of class of individual ‘B’ has a member of class of
occurrence has part s .
individual ‘A’ as a part
occurrence partofvalue
A each member of class of individual ‘A’ is part of possible individual ‘b’
value has part occurrence
value part of occurrence
a B each member of class of individual ‘B’ has possible individual ‘a\as a part
occurrence haspart value
Figure 2 — Naming convention for composition and class of-composition
The naming convention is used as follows:
— theadtivity ‘actual pouring of concrete for the refurbishmenteffacility F-101" has part of relationship

The use of

4

with the activity ‘actual refurbishment of facility F-101’

the plan for activity (a class) ‘plan for pouring of concrete for the refurbishment of facility F-101
versign 2’ has an class part of occurrence relatiofiship with the plan for activity ‘plan for the
ishment of facility F-101 version 2’.

refur

the composition properties is shown in‘BFigure 3.

actual pouring of concrete for
refurbishment offacility F_101

partof

plan for pouring of concrete for

refurbishment of facility)F_101 version 2

class partof occurrence

actual refurbishment of
facility F_101

Laye

Figure 3 — Use of composition properties

rsand extension of integrated asset planning life-cycle data

plan forrefurbishment of
facility F_101 version 2

4.1 Layers for integrated asset planning life-cycle data

The approach to integrated asset planning life-cycle data defined by this document has the layers
shown in Figure 4.

© ISO 2018 - All rights reserved
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purpose representation

data exchange

ISO 15926-13-ontology for integrated asset planning life-cycle

IS0 15926-13-scheduling application XSD XML schema

ISO 15926-13-scheduling application view model UML and OWL

These layers are as follows:

Th

4.2

The documentation of the layers, starting at the bottom of Figure 4, is as follows.

OWL
data
e o ICQO/TC 10022 19 +al £ LiE 1 1ot 3
lllLCSlaLlUll lu\l/ TrIJg " 1IJ UL UIILUAUSJ TUT TITC \.-y CIC AAILLSAQLIUIA
ISO 15926-2-generic concepts for life-cycle integration natural
lahguagge

Figure 4 — Layers for integrated asset planning life-cy¢lé

[SO 15926-2 defines the concepts that support the representatidmof engineering data t
its life-cycle;

ISO/TS 15926-12 represents the concepts defined in ISO 45926-2 using OWL;

hroughout

the ontology in this document imports ISO/TS 15926<12 and extends it with additional concepts

required for planning.

s ontology can be used to define a database of planning data.

The scheduling application view model in.this document defines an external view of plapning data

that is appropriate for scheduling applications. This view model has a limited scope with
set of properties.

a defined

The view model is expressed as-UML diagrams, and in a scheduling application view ont¢logy. This

view ontology defines classes with epistemological constraints and template properties
objects which are not part.ofithe view.

The scheduling application XML schema in this document defines a physical file format fof
between scheduling applications or between a scheduling application and a database o
data. The XML schema is derived by algorithm from the OWL representation of the 3
application viewmodel.

The documentation of the layers

that hide

exchange
f planning
cheduling

Ontology for integrated asset planning life-cycle: The planning ontology is described i

h Clause 5.

Implementation of the planning ontology in OWL shall use the representation of the ontology in

Clause A.1.

NOTE 1 This clause contains numerous examples.

— Scheduling application view model: The scheduling application view is described in Clause 6.

Implementation of the scheduling application view in OWL shall use the representat
ontology in Clause A.3.

ion of the

NOTE 2  Although the scope of the ontology within this document is greater than that of the view, this
clause can serve as an introduction to this document as a whole. The data planning diagrams in 6.4 are

especially useful as an introduction.
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The template properties that hide objects which are not part of the view in the scheduling
application view are listed in Clause 6. The OWL ontology for the scheduling application view is on
the Web with a link in Clause A.3.

— Scheduling application XML schema: The scheduling application XML schema is derived from
the scheduling application view ontology. The representation of planning data in XML for exchange
with a scheduling application shall use the XML schema in Annex B.

4.3 Use of the layers

The layergareused as fottows:

— exchdnge of data: Data can be exchanged as a document using the scheduling application® XML
schenja, or as a serialization of data recorded using the scheduling application view model ontoldgy.

NOTE[l  Possible serializations formats for data recorded using the ontology include TURTLE and JSON.

— sharipg of data: Data can be shared by database implementations of the ontology for integrafed
asset planning life-cycle.

NOTER  Datarecorded using the ontology can be held in a triple store.

NOTEB  Usage scenarios are discussed in Annex F.

4.4 Extensions for particular engineering applications

The classqs and relationships defined in ISO 15926-2 and this decument may be extended for particular
engineering applications.

NOTE1 [Extensions can be defined in other standard oréommunity ontologies. The interfaces to referepce
data librarjes are listed in Annex E.

EXAMPLE [  ISO/TS 15926-4 defines “meter” and-“pump”, which are specializations of the generic class
“physical gbject” defined in ISO 15926-2. The class “pumping equipment” is an extension, which is defined in
ISO 19008.

For an OWL implementation of this document, an extension for a particular engineering applicatjon
may be coptained in an imported oritology that has been integrated with ISO 15926 in accordance wfith
ISO/TS 15p26-6.

NOTE 2  [Extensions for the‘“process industry defined in ISO/TS 15926-4 are already integrated with
ISO 15926.|[Extensions definédiyin other standards will need to be integrated with ISO 15926 by the user. Quajity
requirements for the integration of an ontology that extends ISO 15926 are defined in ISO/TS 15926-6.

EXAMPLE P ISO TS§/15926-6 requires that each class is a subclass of a class defined within ISO 15926-2. Tfhis
give a basi¢ level of'quality. An imported ontology for human resources has the classes “stress engineer”, “piging
engineer”, pnd “instrumentation engineer”. Integration would make these classes subclasses of person. Tfhis
would preyent incorrect use of these classes to classify a member of activity or inanimate physical objg¢ct,

because thgselasses are disjoint with person.

For an XML implementation of this document, a class or property that is an extension for a particular
engineering application may be referenced as an identified object.

NOTE 3 An identified object can be identified by an IRI that provides a link to a reference data library.
Alternatively can be merely given a label and text description.

4.5 Simplification for a scheduling application view
The scheduling application view model is a representation of the data at a particular instant in time.
NOTE The view model is a simplification of the full ontology for the integration of life-cycle asset planning,

which has been obtained by removing objects that are needed to record how data changes with time.
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Two instantiations of the scheduling application view model for different times cannot be merged
unless the data is transformed into a representation according to the full ontology for the integration

of asset planning life-cycle. This is because the objects that distinguish between the different
not part of the view model.

The scheduling application view model contains template view properties which:

times are

— impose epistemological constraints to ensure that the data is complete for a scheduling application;

— hide objects in the ontology for the integration of life-cycle asset planning that are unnecessary for

the scheduling application.

EXAMPLE A required activity has the template view property activity has actual current-j
compplete. The activity “pouring of concrete for refurbishment of facility F_101” has a percentag
of b0 % on 2015-11-05T18:00 and of 80 % complete on 2015-11-06T18:00. These two different p
compplete can be recorded in two different instantiations of the scheduling applicationnview mod
insfantiation of the scheduling application view model is shown in Figure 5.

. I1SO/TS 15

activity

pouringconcrete

pouringofconcrete for activity has actual current
) a9 50
refurbishmentoffacility F_101 percentage complete

projg
Figure 5 — An instantiation of the scheduling application view model

In prder to record the two percentages complete within a single database, it is necessary

reffirbishment of facility F_101” specified in the schedule is realized by an actual activi
potiring of concrete for refurbishment of facility F_101” which has different temporal parts te
at R015-11-05T18:00 ,and 2015-11-06T18:00 with different percentages complete. This is
Figure 6.

ercentage

e complete

ercentages

bl. A single

926-12

ctdata

o use the

ful] ontology. The full ontology\records that the required activity “required pouring of C(il?crete for

y “actual
rminating
shown in
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1SO/TS 15926-12

individual
r

non-actual individual || actual individual | | activity |

pouringconcrete

RDL

required pouringof concrete
for refupbish ot fethiy
F_101

actual pouring of concrete has percentage complete

ille h 1
tultllluibyl w forrefurbishment of facility 50
actual pouringof concrete for F_101 t0 2015-11-05T18:00
refurbishment of facility F_101 \
has temporal part actual pouringof concrete

for refurbishment of facility
F_101to 2015-11-06T18:00

has percentage compie#

80
projectdata

Figure 6 — Percentage complete changes with time

5 Repiesentation of planning data

5.1 Basjis of the approach

Planning data is about intended activities and their spegifications, and about the recording of progrgss
on the acthal activities that fulfil the required activities.

The specification for a required activity has versions. A version of a specification is contained within
a schedulp.

The specification for a required activity'specifies its parts, the interrelationships between the pafrts
and the rgsources for the activities.

EXAMPLE
for the refyrbishment of facility F-101Version 2”. This specification is contained within the schedule “sche
for the refyrbishment of facility/F=101 version 2.3”.

The required activity“refurbishment of facility F-101” is defined by specification "specificajion
ule

The required activity “intended refurbishment of facility F-101” has the required parts “intended
constructfon of foundations for refurbishment of facility F-101” and “required erection of steelwprk
for refurbiishment of\facility F-101". These part activities have specifications which are parts of the
specification of the-whole.

The objects and'relationship are shown in Figure 7.
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1SO/TS 15926-12

class of individual

| individual ||actualindividual | | activity |

i

information content

class of activity J

schedule 1SO 15926-13

I I
|
required refurbishment specifies refu?};?scl;ﬁrrf:rtnltogffgrcilit definition [ schedule for refurbisiment
of facility F_101 implementation of y for | of facility'F, 101 v3.3
F_101v2
haspart class haspart
P occurrence
specification construction of specifies speciﬁcatlion for conlstruction of
foundations refurbishment of plementation of foundations refurbishment of
faClllty F7101 Implementation o faclhty F7101 v2
has part class has part
occurrence
required erection of steelwork specifies specification for erection.of
for refurbishment of facility F_101 implementation of steelwork for refurbishment of .
facility F 101 vZ projectjdata

Figure 7 — Required activity, specification and parts

In [Figure 7, the subclass relationships between the specifications and the class activily are not
shgwn. The relationship specifies implementation of'states that a proposed implementation of the
requirement is a member of the class. The proposéd implementation can be recorded ekplicitly if

required, as shown in Figure 8.
1SO/Tp 15926-12

| | class of individual
non-actual individual | | actual individual | | activity |

| classof activity | | information content |

specification schedule 1SO 1$926-13

specification for definition schedule for refurbishment
refurbishment of facility for offacility F_101 v2.3

F_101v2

required refurbishiaent of
facilityFx101

impleMmewtation of

proposed refurbishmentof i
facility F_101 v2 projectdata

Figure 8 — Required activity, proposed implementation and specification

A single required activity may have different specifications contained in different schedules.
Specifications may be updated as the actual activity that fulfils the requirement progresses.

An actual activity may be performed in accordance with a specification. This is shown in Figure 9.
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ISO/TS 15926-12

class of individual
non-actual individual | | actual individual | | activity |
|
| class of activity | | information content |
specification schedule
1 ___15015926-13
requirgd refurbishment of specifies specification for definition )
acility F_101 implementation of refurbishment of facility for schedule forrefurbishment
F 101v2 offacility F_101 v2.3
fulfilled

5.2 Fun

521 O

A plannin
required t

NOTE

EXAMPLE
capacity of]

UGE-1 wit
that is int
its objecti

The objec
activity ay

‘UGE-
‘UGE-

bjective of planning

g activity begins with a required individuak-The required individual is something tha
p existin the future. The planning is intended to define and control an activity that create

The required individual is usually a physical object. It can be a new physical object or a new st
of an existipg physical object.

by follows specification

actual refurbishment of

jectdat:
facility F_101 projectdata

Figure 9 — Required activity, actual activity and spécification

damental planning objects

[ is
b it.

ate

UG 0il wishes to upgrade the existing natural gas processing system on platform UGE-1 from a

100 million ft3 per day to a capacity of 180 million ft3 per day.

h the increased capacity-is-@'required future state. There is a required future upgrade actiy
bnded to create this state. There is a planning activity that has the required future statg
e.

e as follows:
|- a whole/life asset and actual individual;

| with'increased natural gas capacity” a state of asset and a non-actual individual,;

s that record thetequired future state, the required activity to create it, and the planni

ity
as

ng

‘UGE-]

natural gas capacity upgrade™ an activity, whole life individual and non-actual individu

actual individual.

These objects, with their classifications and relationships, are shown in Figure 10.

14

al;

‘planning for UGE-1 natural gas capacity upgrade”: a planning activity, whole life individual and
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indi:/idual ISO/TS 15926-12

1 1 1 1
actual individual | |n0n—actualindividual | | physical object | | activity |
—
| wholelife | non-wholelife
individual indi
_________________________ [ S NS e I
| asset | | planning
L)
1
1
| wholelife asset || state ofasset | 1SO 15926-13

plar?ning UGE-1natural gas
for capacity upgrade

planning for UGE-1
natural gas capacity
upgrade

has cause of
beginningof,

has

subject of
bjective

work

subject of
plannin

)  UGE-lwith
increased naturalgas roject
capacity data

UGE-1 has temporal part

Figure 10 — Objective of planning

5.2.2 Required or proposed activity and specification

A required or proposed activity is defined by its relationships and classifications.

EXAMPLE1 UG Oil wishes to upgrade the natural’gas processing system on platform UGE-1 from a|capacity of
100 million ft3 per day to a capacity of 180 million ft3 per day by the end of November 2016.

This statement of requirements can besplit into:

— | the required activity: “UGE-I-hatural gas capacity upgrade” is completed before the end of
November 2016;

— | the required activity Creates a required state of asset that is:
— atemporal partof platform UGE-1;
— has a natuynal gas processing capacity of 180 million ft3 per day.

Thjs statement of requirements is shown diagrammatically in Figure 11.
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1S0/TS 15926-12
1 1 1
actual individual

| | physical object || activity | | period intime |

non-actual individual

wholelife individual b
1

event hysical quantit
non-wholelife individual | | | physicalq y

A specifig
activity a

NOTE
the repressg

| wholelifeasset | | state ofasset |
?
|
— ‘ 1SO 15926-13
UGE-1 natural gas hasend UGE-1 natural gas partof - 2016-12-01)
capacity upgrade capacity upgrade ~—

completion
has cause of
subject of beginningof
work
GE-1 has temporal part UGE-1with has natural gas processing capdcity 180 miléion fe?
increased natural gas erda
capacity projectdata

Figure 11 — Requirements for an activity
fation expresses the relationships and classifications that define a required or propo
5 a single classification.

The expression of the definition of a required or praposed activity as a single classification simpli
ntation of multiple versions of a definition.

As planning progresses, proposed activities thatimplement a requirement are defined. A specificat

for a prop
— abred
— aclas

— Tresouy

bsed activity may contain:
kdown of the overall activity into parts;
Sification of the part activities with respect to an activity breakdown structure;

rces required by the part activities, and their classification with respect to a resou

breakdown structure;

— Succe

— propo

EXAMPLE
proposal i
November

bsion dependencies between part activities;

sed start afrd'end times for the part activities.

creasés the capacity from 100 million ft3 per day to a 180 million ft3 per day by the en

ed

fies

on

Ce

P UGR0il wishes to upgrade the natural gas processing system on platform UGE-1. The initial

of

P016. Subsequently there is a new proposal to increase the capacity to 200 million ft3 per day by [the

end of Decemmber2616:

There are

two specifications as follows:

— specification version 1 that is the subclass of:

— activity completed before the end of November 2016;

— activity that creates a state of UGE-1 with a natural gas capacity of 180 million ft3 per day;

— specification version 2 that is the subclass of:

— activity completed before the end of December 2016;

— activity that creates a state of UGE-1 with a natural gas capacity of 200 million ft3 per day.

16
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There is a succeeded by relationship between the two specifications. The objects and their relationships

are shown in Figure 12.

actual individual

non-actual individual

1 1

classof individual

| physical object ||

activity

wholelife
ndividual

non-wholelife
individual

h

Y

class of activity

| wholelife asset | | state ofasset |

___________________ | S —————————

subjectof
work

UGE-1

specifies

UGE-1natural gas

capacity upgrade

specifies
implementation of

UGE-1natural gas
capacity upgrade
specificatiopvl

Figure 12 — Specifications and versions

5.2.3 Alternative specifications

succoedcdx

ISO/TS 15926-12

UGE-1natural gas
capacity upgrade
specification v2

pre¢

pjectdata

Algernative proposed activities can be defined for a required activity. Each proposed activity

ha

specifications.

EXAMPLE

20
Sul

a specification. There is a specification has alternative relationship between two 4

Two alternative specifications are produced for the UGE-1 natural gas capacity
million ft3 per day by the end.of December 2016 - specification version 2a and specification
sequently version 2b is issued as a part of schedule version 2.3.

Iternative

ipgrade to
version 2b.

There is a specification-has alternative relationship between the two specifications. The opjects and
thdir relationships aréshown in Figure 13.
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150/Ts 15926-12

I | class of individual
non-actual individual || actual individual | | activity |
1 |
| class of activity | | information content

schedule

5.3 Schiedule

531 D

A schedulle is information content that defines\the work to be done. A schedule defines

specificat

NOTE 1
performan

NOTE 2
formal con

A schedule and a specificationthat is defined by it are created by a planning activity.

NOTE 3

people at different times.

EXAMPLE

specification version/2 of the work to be done in June 2016. This specification is included within sched

version 2.3

______1 _______________________________ |__‘___; ____________________________________ ppp——

specifiesimplementation of UGE-1 natural gas
E-1natural gas

L capacity upgrade
pacity upgrade specification v2b

has

alternative
specifies

implementation of

UGE-1 natural gas
definition capacity upgrade
UGE-1natural gas Tor schedule v2.3
capacity upgrade
specification v2b projectdata

Figure 13 — Alternative specifications

bfinition of a schedule

ion of a proposed activity.

A schedule can be part of a contragt,and can contain other information that is relevant to
Ce of the contract.

A schedule can contain personireadable documents, structured content such as spreadsheets,
fent defined by standards suchas this document.

Within an overall_planning activity, a schedule and a specification can be created by differ

The planning activity “planning for the UGE-1 natural gas capacity upgrade” creates

which.is created in July 2016. The objects and their relationships are shown in Figure 14.

Lhe

the

hnd

ent

the
ule
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class of individual

i

non-actualindividual” actualindividuall | activity |
class of activity | [ information content ]
planning | | specification schedule
1SO 15926-13
F —
T oS

5.3.2 Level of a schedule

A schedule exists at different levels in the planning process, and is classified according to its

gascapacityupgrade  ~

has part

creation of UGE-1 natural

haspart creation of UGE-1 natural gas ] gas capacity upgrade
subject of capacity upgrade specification schedulev2.3 inJuly 2016
planning v2injune 2016
creates
creates|
UGE-I. natural gas UGE-1 natural gas i - [UGE;Tnatural gas capacity
capacity upgrade specifies implementation of capacity upgrade definition for upgrade schedulev2.3
specification v2 projectdata

Figure 14 — Creation of a specification and’schedule

evel.

NO[TE Schedule levels are not standardized in this doc¢ument, but can be defined in a Reference Data Library.

Coinmon schedule levels and their use are described in Annex D.

EXAMPLE1 In the example in 5.3.1, the schedulé-version 2.3 is created in July 2016. This schedulqis a level 3

“prpject coordination schedule”. This is shownzn Figure 15.

abstract object

| classof individual
non-actual individual | actual individual | | activity |

A
1 _I—‘ |
class of activity information contlent

schedule

planning specification

project coordina

i
schedule

RDL
fon of UG
planning for UGE-1 natural has part creatlo_riofU E'} nathurjl 1gas
t d 1 J PO
gascapacityupgrade v2.3inJuly 2016
subject of planning creates
UGE-1natural gas ‘ UGE-1 natural gas capacity
capacity upgrade upgrade schedulev2.3
project data

Figure 15 — Classification of a schedule by level
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Subclasses of schedule according to level, which are defined in a Reference Data Library are classified
as members of schedule level.

EXAMPLE 2 The subclasses of schedule “project master schedule”, “project summary schedule” and “project
coordination schedule” are all members of schedule level. This is shown in Figure 16.

1S0/TS 15926-12

class of class of |
ndivicual

class of information
content

class of schedule |

t

| schedulelevel | IS0 15926-13

_| project master schedule |—
I project summary schedule |—

project coordination
I schedule !

| } RDL

Figure 16 — Schedule level

A scheduje that is specified to a level of detail appropriaté for inclusion within a work order is a
schedule for work order.

5.3.3 R¢le of a schedule

Different $chedules have different roles with>tespect to a planning activity. A role is indicted by the
relationshiip between the planning activity~and the schedule. The following roles are defined by this
document

— has bpseline schedule;

— has clirrent schedule.

NOTE1 [Other roles can be-defined within a Reference Data Library. Common roles include:
— hasreyised schedulg;

— haslivie schedule.

A schedule does not always play the same role. The schedule does not change, but instead it is the
planning|actjvity that changes. Therefore the role is stated by the relationship with the planning
activity.

NOTE 2 A relationship, such as current schedule, is usually with a temporal part of the overall planning
activity.

EXAMPLE The ‘UGE-1 natural gas capacity upgrade schedule version 2.3” is set as the baseline by the
planning activity on 1st July 2016 and is initially both current and the baseline. It is replaced as the current
schedule by version 2.4 on 13th September 2016. Objects are as follows:

— ‘planning for UGE-1 natural gas capacity upgrade” a planning activity and an actual individual;

— ‘planning for UGE-1 natural gas capacity upgrade from 1st July 2016 a planning activity and an actual
individual;
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‘planning for UGE-1 natural gas capacity upgrade from 1stJuly to 13th September”: a planning activity and an
actual individual;

— ‘planning for UGE-1 natural gas capacity upgrade from 13th September”: a planning activity and an actual
individual;

— ‘UGE-1 natural gas capacity upgrade schedule version 2.3": a schedule;

— ‘UGE-1 natural gas capacity upgrade schedule version 2.4": a schedule.

These objects, with their classifications and relationships, are shown in Figure 17.

thing 15075 15926-12

class of individual

non-actual individual || actual individual | | activity |

information content :|
planning schedule —l
IS0 15926-13
: |
X has temporal part ! !
planning for UGE._I poratp planning for UGE-1 natural
natural gas capacity gas capacityupgrade from
upgrade planning for UGE-1 natural ) 13% September 2016
hastemporal part gas capacity upgrade fromr f
1*July 2016
_ has temporal part
subject of planning for UGE-1 natural gas has current
planning capacity upgrade from 1*July 2016 to slhedule
13™September 2016
hasbageline has current
schegte schedule
[ [
UGE-1 natural gas UGE-1 natural gas capacity UGE-1 natural gas capacity
capacity upgrade upgrade schedulev2.3 upgrade schedulev2.4 project data

FigureA17 — Baseline and current schedules

The periods in time during which a schedule is a baseline or current are recorded by the| start and
endl times of the planning activities with which they have a has baseline schedule or has current

schedule relationship.
5.4 Planning activity

The way in_which the specifications and schedules for a required activity change with time is

reqorded byxtheir relationships with the planning activity.

EXAMRLE1 Thisis shown in Figure 17.

The-feHowing-may berecordedforanyactivity:

— the period of time during which it takes place;

— the person or organization that performs it;

— the information objects that are referenced by it.

EXAMPLE 2  On 4th November 2016, a “project summary schedule” is created from a “project coordination
schedule”. Objects are as follows:

— ‘UGE-1 natural gas capacity upgrade” an activity and non-actual individual;

— ‘planning for UGE-1 natural gas capacity upgrade”: a planning activity and an actual individual;
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— ‘creation of UGE-1 natural gas capacity upgrade project summary schedule on 4th November 2016: a planning
activity and an actual individual;

— ‘UGE-1 natural gas capacity upgrade project coordination schedule v2.3 - 2016-11-04": a schedule;
— ‘UGE-1 natural gas capacity upgrade project summary schedule v2.3 - 2016-11-04": a schedule.

These objects, with their classifications and relationships, are shown in Figure 18.

individual abstractobject
| I class of individual

non-actugl individual || actual individual | | activity |

3
| |

| class of activity | | information content

schedule
S U AR AU . & N f 1so1s92613
|
project coordination. project summary
schedule schedule RDL
\annine for UGE-1 | h creation of UGE-1 natural gas
planning Or,t X na:itura as part . capacity upgrade project summary /"
8as capacity upgrade schedule on 4" November 2016 \
subject references Weates
of planning | |
UGE-1 natural gas UGE-1 natural gas capacity upgrade UGE-1 natural gas capacityupgrade
capacity upgrade project coordination schedule v2.3 projectsummary schedulev2.3
-2016-11-04 -2016-11-04 projectdata

Figure 18 — Creation of a Project Summary Schedule

5.5 Actpal activity that fulfils a requirement
A planning activity creates a specification for a proposed implementation of the requirement.
An actual pctivity has a follows-specification relationship with the specification.

NOTE1 [A follows specification relationship does not state that the activity is a member of the class defiped
by the speg¢ification. It merely/states that this is what is intended.

An actual|activity has-a fulfils relationship with the required activity.

NOTE 2  [A fulfilsTelationship does not state that the actual activity fulfils the requirement. It merely stdtes
that this iswhat was obtained.

As work progresses:

— properties of the actual activity, such as percentage complete, resources used, and expenditure, are
recorded;

— the planning activity revises the specification followed by the actual activity.

The properties of the actual activity change with time and are recorded for temporal parts of the actual
activity.
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A planning activity has a monitors relationship with an actual activity that follows the specification.

EXAMPLE The ‘actual UGE-1 natural gas capacity upgrade’ fulfils the required ‘UGE-1 natural gas capacity
upgrade’. The temporal part ‘actual UGE-1 natural gas capacity upgrade to 13th September 2016’ follows
specification ‘UGE-1 natural gas capacity upgrade specification version 2’ contained in ‘UGE-1 natural gas
capacity upgrade schedule version 2.3’. On the 13th September 2016, the ‘actual UGE-1 natural gas capacity
upgrade’ is 50 % complete.

The objects that record the required activity, the actual activity and its percentage complete, the
planning activity; the specification and the schedule are as follows:

L . 2

— | ‘actual UGE-1 natural gas capacity upgrade”: an activity and actual individual;

— | ‘actual UGE-1 natural gas capacity upgrade to 13th September 2016’ an actual activity;
— | ‘planning for UGE-1 natural gas capacity upgrade”: a planning activity and-ap’actual actjvity;
— | ‘UGE-1 natural gas capacity upgrade specification version 2”: a specification;
— | ‘UGE-1 natural gas capacity upgrade schedule version 2.3": a schedule.

These objects, with their classifications and relationships, are shown in Figure 19.

l | class of individual
non-actual individual | | actual individual | | activity |

W | class of activity || information conten |

______________________________________________________________________________ S
| planning | | specification | schedule _|

UGE-1natural gas subjeggof planningfor UGE-1
capacity upgrade natural gas capacity

plagRiid
upgrade
fulfils monitors
actual UGE-1 natural gas

actual UGE*1 n;ural capacity upgrade to 13t has percentage 50
L
gas capaeity upgrade September 2016 complete
) has temporal
art
P follows \
specification
UGE-1 natural gas definition UGE-1 natural ga
capacity upgrade for capacity upgrade|
schedulev2 schedulev2.3

projgct data

Figure 19 — Actual activity to fulfil a requirement

5.6 Decomposition of an activity

5.6.1 Parts of activities and their level

An activity has smaller part activities. An activity is classified according to its size and level.

»n o« »n o«

NOTE1 Classifications of activity according to size and level, such as “project”, “project phase”, “work
package” and “task”, are not standardized in this document, but can be defined in a Reference Data Library.
Common activity levels and their use are described in Annex 0.
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NOTE 2  Planning software requires an explicit statement of the “top” activity and the parts that need to
be scheduled. In the “Scheduling Application View” defined in 5.17, the two level structure is made explicit by
classifying the “top” activity as project and the parts that need to be scheduled as activity in project.

Whole-part relationships between activities that are not relevant to the scheduling, such as the relationship
between an activity in project and a project phase or work package, are recorded in the “Scheduling Application
View” by an activity part of relationship.

EXAMPLE The required project ‘refurbishment of facility F_101" has the work package ‘pouring concrete for
refurbishment of facility F_101’ as a part.

Objects are-asfollows:
— ‘refurpishment of facility F_101": a “project” and activity;
— ‘pouring concrete for refurbishment of facility F_101": a “work package” and activity.

These obj¢cts, with their classifications and relationships, are shown in Figure 20.
ISO/TS 15926-12

ject work package ing concret:
| projec | | p g | | pouring céncre e| RDL
refuljb.ishment of has part ;pourihgconcrete for
facility F_101 refurbishment of
facility F_101 projectdata

Figure 20 — Projéct and work package

5.6.2 Decomposition of a specification

A specifidation specifies the parts of\an activity.

EXAMPLE [  The relationshipssclass has part occurrence between specifications P and A states thdt a
member of|P has a member of A@sa’part, and that a member of A is a part of a member of P.

NOTE Whether a decomposition of a required activity is recorded by has part relationships betwgen
activities, |by class has_part occurrence relationships between specifications, or both is a choice. For [the
“Scheduling Application’View”, the choice is defined in Clause 6.

EXAMPLE 2 Thespecification refurbishment of facility F_101 specification version 2’ specifies that a memper
of ‘pouring|concrete for the refurbishment of facility F_101 specification version 2’ is a part.

Objects areas fottows:

— ‘refurbishment of facility F_101": an activity;

— ‘refurbishment of facility F_101 specification version 2": a specification and class of activity;
— ‘pouring concrete for refurbishment of facility F_101": an activity;

— ‘pouring concrete for refurbishment of facility F_101 specification version 2" a specification and
class of activity.

These objects, with their classifications and relationships, are shown in Figure 21.
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ISO/TS 15926-12

[ spedfication |
________________________________________________________________________ T 101592613
project | | work package | | pouring concrete |
ey Tl __RDL
refurbishment of specifiesimplementation of [refurbishment of facility]|
facility F_101 [ F_101 specificationv2_|
class has part
- occurrence B
pouring concrete for — : _ pouringconcrete fpr
refurbishment of specifies implementation of refurbishment of facflity
facility F_101 F_101 Specificationy2
pro¢jectdata
Figure 21 — Specification and decomposition
5.7 Classifications of an activity
5.7.1 Activity purpose and activity breakdown
An|activity may be classified according to its purpose.
NO[FE1 Classes of activity according to purpose are:not standardized in this document but can b¢ defined in
a Reference Data Library. Such classes are often domain specific. Classes of activity according to purpose which
arg of significance to oil and gas exploration and preduction include:
— | drilling;
— | wellisolating;
— | well servicing;
— | well transfer;
— | production activity revision.
An|activity that is apart of a whole may be classified by an activity breakdown class.
NO[FE 2  Activitybreakdown classes are not standardized in this document but can be defined in 4 Reference
Data Library,
EXAMPLE Activity breakdown classes are defined in ISO 19008.
5.12- Activity management abjective

An activity can be classified according to business objective. Such subclasses of activity are members
of class of activity by business objective.

NOTE Classes of activity according to business objective are not standardized in this docum
be defined in a Reference Data Library. Such classes are often domain specific. Classes of activity according to
business objective which are of significance to oil and gas exploration and production include:

increase oil and gas recovery;
maintain business as usual;

make incremental improvement;

© ISO 2018 - All rights reserved
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— make radical change;

— recover from disaster;

— manage closedown.

5.7.3 Assetlife-cycle phase

An activity that is carried out on a major asset is part of an asset life-cycle phase for that asset.
Subclasses of asset life-cycle phase specify the nature of the phase.

NOTE
Reference
significanc

— oiland
gas fig

— oil ang
and g3

— oil ang
with “

— oiland
shutdg

— oiland
shutdg

— oiland

EXAMPLE
activity “U

Data Library. Such classes are often domain specific. Subclasses of asset life-cycle phase which ar
e to oil and gas exploration and production include:

gas field exploration: which begins when block or area is assigned to company, and ends with “oil
Ild planning”;

gas field planning: which begins when an oil or gas field is declared commerejal)and ends with
s field development”;

gas field development: which begins when the licensee accepts the development concept, and e
il and gas field operation”;

gas field operation: which begins with regular start-up of production, and ends with “oil and gas f
wn and decommissioning”;

gas field shutdown and decommissioning: which begins when the operator submits a schedule for
wn of wells, and ends with “oil and gas field removal”;

gas field removal: which begins when operator confirms the concept for removal of field installatid

The facility UGE-1 is a resource for the assetlife-cycle phase “operate UG - A field”. The requi

150/1 15926-12
class of individual

y
I l 1 1

lindividual || non-actual individuall | Physical object | | activity | class of activity

resource assetlifecycle phase
1SO 15926-13

oil and gas field
operation RDL

has UGE-1natural gas

UG -“A” field operation —————=———— .
part capacity upgrade

GE-1 natural gas capacity upgrade” is part of the asset life-cycle phase. This is shown in Figure 22.

Subclasses of asset life-cycle phase are not standardized in this document but can be defined jn a

b of

hnd

‘oil

hds

eld

the

ns.

red

‘ haspart

26

has temporal UGE-1 as facility for
part UG -"A” field
operation

UGE-1

projectdata

Figure 22 — Asset life-cycle phase
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5.7.4 Activity risk

An activity may be classified according to the nature of a risk. Such a subclass of activity is a member
of activity risk factor.

NOTE Activity risk factors are not standardized in this document, but can be defined in a Reference Data
Library. Common risk factors include “height work”, “hot work”, “lifting operation” and “shallow gas operation”.

EXA

MPLE The activity ‘replace the instrumentation of the flare tip of platform UGE-1' is a member of
“height work”. The specification ‘replace the instrumentation of the flare tip of platform UGE-1 specification v3’
is a subclass of “height work”. These objects are shown in Figure 23.

In Figure 23, both the required activity and the specification for its implementation are

wi

rigk factor. Instead some specifications of a possible implementations have the activity r

bu

5.7

An
act

NO[TE Aectivity criticalities are not standardized in this document, but can be defined in a Refe
Library. The.criticality can be based upon business, safety or environmental concerns.

1ISO/TPS15926-12

class of individual
activity class of activity
activity risk factorl | specification
ISO 15926-13
—i shallowgas operation
—l hotwork
— liftingoperation
— height work |I—
I ] | RDL
—
replacethe specifies implementation of replace theinstrumentationof
instrumentationofthe theflaretip of platform UGE-1 prpjectdata
flaretip of platform UGE -1 specification v3
Figure 23~ Activity risk factor
hssociated

h the activity risk factor. In somg cases, a required activity does not necessarily have an activity

not others.

.5 Activity criticality

sk factor,

activity may be-classified according to its criticality. Such a subclass of activity is a hember of

ivity criticality

rence Data

EXAMPLE The activity ‘replace the instrumentation of the flare tip of platform UGE-1’ is a jmember of

“espential for continued operation”. These objects are shown in Figure 24.
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classof individual
class of activity

activity criticality specification

1S0 15926-13

activity

essential for continued
operation |

replace the
insfrumentation of the
flare gip of platform UGE-1

projectdata

Figure 24 — Activity criticality

5.7.6 Ag¢tivity priority
An activity may be classified according to its priority. Such a subclass of-activity is a member| of
activity prriority.

NOTE Activity priorities are not standardized in this document, but.can be defined in a Reference Data
Library.

EXAMPLE The activity ‘replace the instrumentation of the flare.tip of platform UGE-1’ is a member of “hligh
priority”. These objects are shown in Figure 25.

ISO/TS 15926-12

class of individua

| activitypriorityl | specification
| e ______15015926-13
| | RDL

replace the
insfrumentation of the
flare gip of platform UGE-1

projectdata

Figure 25 — Activity priority

5.7.7 Agtivity completion status

An activity may be classified according to its completion status. Such a subclass of activity is a member
of activity completion status. The following activity completion statuses are standardized in this
document:

— active activity;
— completed activity.

NOTE1 Additional activity completion statuses can be defined in a Reference Data Library. Common
statuses include “abandoned” and “paused”.

NOTE 2  Usually an activity completion status is specified for an actual activity.
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ISO 15926 ontologies, do not have the concept of “now”. Instead an activity completion status is
specified for either:

— awhole life individual,;
— anon-whole life individual and temporal part, where the end point in time is specified.

NOTE 3  The concept of “now” exists within the “scheduling application view” described in clause 6.3 An actual
activity in the scheduling application view.
EXAMPLE The activity and actual individual ‘actual replacement the instrumentation of the flare tip of

— | ‘replacement the instrumentation of the flare tip of platform UGE-1": an activity, whole life.individual and
non-actual individual;

— | ‘actual replacement the instrumentation of the flare tip of platform UGE-1": an activity, whole lifelindividual
and actual individual;

— | ‘actual replacement the instrumentation of the flare tip of platform UGE-1 to"May 2015": an activity, non-
whole life individual and actual individual;

These objects, with their classifications and relationships, are shown.jn Figure 26.

|_ activity
actual individual

wholelife individual
non-actual | non-wholelife individual |
individual
[\ “completed | | active 150 14926 - 13
replace the
instArumentation ofthe actual replace the instrumentation of
flare tip of platform UGE-1 the flare tip of platform UGE-1to April haspercentage | 90
2015 complete
fulfilled by
actual replace the has temporal part
instrumentation ofthe

flare tip of platform UGE-1 project
data

Figure 26 — An active activity

The activity-and actual individual ‘actual replacement the instrumentation of the flare tip df platform
UGIE-1" has-the status completed activity in May 2015. The end point in time for the whole adtivity can
be [recorded. The final status can also be recorded as shown in Figure 27.
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ISO/TS 15926 - 12

activity

actual individual [

whole life individual
non-actual individual non-whole life
individual

Teptacete

instrumentation of the
flare tip of platform UGE-1

fulfilled by

project
data

actual replace the
instrumentation of the
flare tip of platform UGE-1

Figure 27 — A completed activity

5.7.8 Ag¢tivity planning status

A planning activity gives the activity that it is planning for an activity planning status. The followjng
are membgrs of activity planning status:

— planiling - to be planned;

— planiling - under planning;

— planiing - cancelled;

— planiling - ready for execution.

These are|subclasses of planning are‘according to the status that the planning activity gives to the
activity that it is planning for.

NOTE1 [Additional activity planning statuses can be defined in a Reference Data Library.

NOTE 2 [The status of a pequired activity can change with time. Therefore different temporal parts of a
planning Jctivity can be niéembers of different activity planning statuses.

NOTE 3 [Different planming activities can give the same required activity different statuses at the same tinpe.

EXAMPLE Therequired activity “replace the instrumentation of the flare tip of platform UGE-1" is “under
planning” i|n March 2015, and “ready for execution” in April 2015. This is shown in Figure 28.
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5.8 Resource for an activity

5.9
A}

NO[TE1 A physical object usually existsbefore and after an activity, so usually a resource is a ter]

of 4
pat

NO[TE2 A resource corresponds to the element “ProjectResource” in the UN/CEFACT XML s
Anpex G).

A required or proposed‘activity has required or proposed resources. It is fulfilled by an actu

thd
AT

EXAMPLE 1< \The required refurbishment of facility F_101 has required piping engineering resourc

of
shd

activity class of activity
| |
non-actual individual | | actual individual |
class of planning
planning f
W | activity planningstatus |
_| planning - to be planned
_| planning - under planning |

[

| planning - cancelled li

r

| planning - ready for execution I——‘ IS0

______________________________ - ___1__ _______T_______________________L______________.
N
planning for replace the planningforreplace the
instrumentationof the flaretip has temporal part instrumentation(ofitheflare tip of
ofplatform UGE-1 platform UGE “W.inApril 2015
l planning for has temporal
replacethe instrumentation part
of the flaretip of platform planningforreplace the instrumentation of
UGE-1 the flaretip of platform UGE - 1in March 2015

Figure 28 — Activity planning status

.1 Specification of a resource

hysical object that is used to perform an-activity is a resource.

whole life physical object. The souree’of a resource can be recorded by statements about earlig
ts of the physical object.

t has actual resourees.

esource is classified and has a specified magnitude.

class of individual ISO/TS 15926 - 12

5926 -13

rojectdata

hporal part
r temporal

hema (see

h] activity

b, Version 2

he proposal for the refurbishment of facility F_101 specifies 500 hours of piping engineering resource. This is

wndn\figure 29.
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150/T$ 15926 - 12

non-actual individual || actual individual || activity || physical object |
A

class of individual

physical quantity

specification ]

—
1 |

resource | | stafftime |

requirefl refurbishment of has part required pipingengineering for 500 houc
fqcility F_101 refurbishment of facility F_101
impjlementation of implementation of stafftipie has duration
proposed refurbishmentof has part proposed 500 hours pipingengin-eeri-ng
facility F_101 v2 for refurbishment of facility'£_#01 v2 projectdata

Figure 29 — Required and proposed piping engineering resource

The actugl refurbishment of facility F 101, which fulfils theirequirement, uses 510 hours of pipjng
engineeripg resource. This is shown in Figure 30.

150/T$ 15926 - 12

non-actfal individual || actual individual | | activity || physical object |

class of individual
physical quantity

IS0 15926 - 13
RDL
requifed refurbishuientof has part required pipingengineering for 510 hours
facility F_10t refurbishment offacility F_101
fulfilled by fulfilled by stafftime has duration
proposed refurbishmentof haspart proposed 500hours pipingengineering
facility F_101 v2 forrefurbishment offacility F_101 v2 projectdata

Figure 30 — Actual piping engineering resource

The classification and magnitude of a resource may be defined by a specification.

EXAMPLE 2  The proposed piping engineering resource of Example 1 is defined by a specification as shown
in Figure 31.
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abstract object

i

| I | class of individual
non-actual individual || actual individual | | activity | | physical object | 'y
i | 1
class of activity class of physical

object

| stafftime | | specification | class of resource
1S0 15926 - 13
RDL

required refurbishment of specification for refurbishment class has part occurrence specification of 500hours

facility F_101 of facility F_101 v2 piping engineerirjg for

refurbishment offjcility

F_101v2
implementation of
()
proposed refurbishmentof has part proposed(500 ours
facility F_101 v2 pipingengineering projectdata
Figure 31 — Piping engineering resource specification
The specification “specification of 500 hours piping engineering for refurbishment of facility] F_101 v2”

shq

a duration of staff time relationship with 500 houts.

Th
res

whn in Figure 31, is made computer processable bythe statement that each member of thi

5 class has

b specification of the proposed piping engineering resource can be associated directly with the
ource requirement. This is shown in Figure 32.
I1SO/T§15926 - 12
| | ] class of individual
non-actual individual | | actual indiyiduat | | activity | | physical object | Y
h
| 1
class of activity class of physical
|—Q objec
_____________________________ | e IR IR I ey v Fopepepeyd
| stafftime | | specification | class of resqurce
________________________________________________________________________ ISP 15926 - 13
RDL
required refurbishr;"lent of specifies specification for class has part occurrence specification of 500 hours
facility F_101 implementation of refurbishment of facility piping engineering for
F 101v2 refurbishment offacility
F101v2
req\.lired Piping Specifies
en_g]neerlngfor_ . implementation of
refurbishmentoffacility )
F 101 projectdata
Figure 32 — Piping engineering resource requirement and specification
© ISO 2018 - All rights reserved 33


https://standardsiso.com/api/?name=1a437ef634beeca3bd4b38ab4a8cc6a9

ISO 15926-13:2018(E)

5.8.2 Resource breakdown

A resource for an activity that is a part of a whole may be classified by a resource breakdown class.

NOTE

EXAMPLE

Resource breakdown classes are not standardized in this document but can be defined in a
Reference Data Library. Resource breakdown classes are often associated with codes, and can be referred to as
“Codes of resources”.

Resource breakdown classes are defined in ISO 19008.

5.8.3 Available physical object for a resource

A resourie for a proposed activity is a role of physical object which may be available for onlixso
periods of time.

NOTE
defined pe

EXAMPLE
of the pro
supplied by

The A. D.
calendar.
from July
their class

A physical object can have a calendar of availability. A physical object can also be available only|
riods of time.

The required refurbishment of facility F_101 has required piping engineerifig resource. Versiq
posal for the refurbishment of facility F_101 specifies 500 hours of piping ‘engineering resou
f A. D. Vance and Partners.

Vance and Partners piping engineering staff time has a ‘professional engineering hoy
The piping engineering staff time is available from January £o June 2015 and in 2016, but
to December 2015 when it is already fully committed tolanother project. The objects w
ifications and relationships are shown in Figure 33.

150/75 15926 - 12

| actualindividualll physical object || periodintime | | classofindividualll orderedpéir |
b

no
ing

-actual

ividual | class of physical object |

_____ =

required
for reful

ificati ordered pairof
calendar | | specification | | classof resource | credpa
| resource | | P period in time

IS0 15926 - 13

stafftime

pipingengineering

PR PR prefessional engineering
working hours

) |
Januaryto June 2015 ‘r\\ firstin pair
part \

2016 “—pair 2015, 2016
s add :

|t

@ partof JanuarytoJune 2015 (—" |
available A:D.Vanceand / and 2016

Partnerspipingengineering class partof value

pipingengméring specifies specification of 500 hours pipingengineering
bishmentoffacility implementation of for refurbishment of facility F_101 v2 projectdata
F 101

[mne

for

n?2
rce

hot
ith

Figure 33 — Availability for a resource

5.8.4 Quantity-based and time-based resources

A resource may be classified according to how its amount is defined:

— quantity based resource: A quantity based resource is defined by what it is and how much.

EXAMPLE1  The refurbishment of facility F_101 has required quantity-based resources as follows:

— 500 hours of piping engineering;

34
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— 100 tonnes of steel pipe.

— time based resource: A time based resource is defined by what it is and how long it is needed.

EXAMPLE 2 The refurbishment of facility F_101 has required time-based resources as follows
— one stand-by rescue boat for the duration of the project;

— two 10 tonne SWL mobile cranes for 90 hours.

These subclasses of resource are members of class of resource by quantity and time.

5.9
Al

5.4

Th

EX
20

Thpse objects, with their classifications and relationships, are shown in Figure 34.

.5 Consumable material and equipment

consumable material resource: A resource that is consumed during the activity, and
not have an existence after the activity

follows:
— 100 tonnes of steel pipe.

equipment resource: A resource is equipment needed-te perform an activity.

— 400A generator for welding.

.6 Quantity base resource usage

e amount of quantity-based resource u$ed by an activity gives a measure of progress.

AMPLE The specification for the.pouring of concrete in the refurbishment of facility F_101 ve
tonnes of concrete mix as a resoutrce. Objects are as follows:

‘pouring of concrete in thejrefurbishment of facility F_101 specification version 2”: a specificatio
of activity;

‘required concrete mix for the refurbishment of facility F_101": a non-actual individual and resd

‘concrete mix-for the refurbishment of facility F_101 specification version 2" a specification a
resource;

EXAMPLE 2 The refurbishment of facility F_101 has a.réquired equipment resource as follows:

resource may be classified according to whether it is used up by the activity. or whether it is
eqliipment used to perform an activity as follows:

that does

EXAMPLE1  The refurbishment of facility F_101 has a required consumable material r¢source as

rsion 2 has

‘required pouring of concrete.in the refurbishment of facility F_101": a non-actual individual angl activity;

h and class

urce;

hd class of
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150/T$ 15926-12

non-actual | actual individual | | activity || physical object |
individual Y T Y

class of individual

| class of physical object |

| class of activity | | quantity |
| resource | | specification | | class of resource |
1SO 15926-13
_________________________________ | SEpepep———— ] S S Sy mpupepppp—pp— Y Pt e
| pour concrete | | concrete mix | mass
______ IS S S NSNS R AN A IS I A1
1
. . . required concrete mix for
requ1red_pourmgofco_n_cretemthe has part the refurbishment of 200 tennes
refurbishmentoffacility F_101 facility F_101
specffies specifies
implgmentation of implementation of
| —
pouringofconcretein the class has part occurrence concrete mix for the refurbishment
refurbishment of facility offacility F_101 specification v 2
F_101 specificationv2

projectdata

Figure 34 — Specified quantity for a resource

A quantity-based resource is used progressively as an activity,progresses. In the period up to 20[L5-
05-04, 50 fonnes of concrete mix are used by the actual pouring of concrete. This is a resource usagg of
25 %. The|additional objects are as follows:

— ‘actudl pouring of concrete in the refurbishment offacility F_101": an actual individual and activity;

— ‘actudl pouring of concrete in the refurbishment of facility F 101 to 2015-05-04": an actnal
indivjdual and activity;

— ‘actudl concrete mix for the refurbishment of facility F_101": an actual individual and resource

— ‘actudl concrete mix for the refurbishment of facility F_101 used to 2015-05-04" an actual individpial
and resource.

These obj¢cts, with their classifications and relationships, are shown in Figure 35.
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| ] classof individual
non-actual individual || actual individual | | activity | | physical object | Y
3

T

1
| class of physical objectl

| class of activity | | quantity

L e e e I T T T B B —e———

Th
giv

Figure 35 — Material quantity used

es a measure of progress. This is shown in Figure 36.

RO T . = |-__RDL
; fi \
required pouring of concrete has part required ;
1 . quired concrete mix for the
inthe refurbishmentof refurbishmentof facility F_101 >0tonne
facility F_101 -
fulfilled by l I | fulfilled by
actual pouringofconcrete in the has part actual concrete mix for the
refurbishment offacility F_101 refurbishmentoffacility F 101
hastemporal
hastemporal part part )
actual pouring of concrete in the has part actual concrete mix for €heyrefurbishment of
refurbishmentof facility F_101 to 2015-05-04 facility F_101 used\to 2015-05-04 plojectdata

b ratio of the mass concrete mix used to 2015-05-04«to'the mass of concrete mix in the spgcification

| 1
- , class of individual | pair | | ratio
actual individual physicalobject
A K
| class of physical objectl
quantity
e __ )= +=————— -l ___ RN I
| | classof resource | 1S0 15946-13
mass
RDL
—second n pai
I i 50 tonnes, 200 tonne. ‘
concrete mix for the firstin pair
refurbishment of facility S0tonnes P
F_101 specification v 2 | [ 250,
1
actual concrete mix for the refurbishment of
facility F_101 used to 2015-05-04 project data

Figure 36 — Ratio of material quantity used to quantity in specification

5.8.7 Work centre and organizational level

A work centre is a resource for the performance of an activity that is provided by an organization.

NO

TE1 Subclasses of work centre, such as “main work centre” or “operational work centre” can

within a Reference Data Library.

© ISO 2018 - All rights reserved
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Subclasses of organization may be defined to specify the size and level of an organization.

NOTE 2

EXAMPLE

Subclasses of organization are not standardized in this document, but can be defined in a Reference
Data Library. Common subclasses include “department” and “team”.

The “Fred Bloggs and Co. on-site team and equipment” is the “operational work centre” for the
pouring of concrete in the refurbishment of facility F_101 version 2. This is shown in Figure 37.

5.8.8 Staff time and discipline

The staff
A member

NOTE 1
defined by

NOTE 2
ISO 8601.

Staff tim
members

NOTE 3

NOTE 4

non-actual individual || actual individual | | activity || physical object
organization

resource

work centre

1
pour concrete | |operationalwork centre | | team |
RDL
_________________________________________________ ﬁ_:_—_____________________________
Fred Bloggs and Co oni-site team and equipment
for refurbishmenteof facility F_101 v2
[has part
. . haspart A . .
pouringofconcretein the Fred Bloggs and €0 on-site team and equipment
refurbishment of facility for pouringof concrete in the refurbishment of projectdata
F_101v2 facility F_101 v2

Figure 37 — Work centre

[ime is a physical object that is a resource.
of staff time has a staff time has 'duration relationship with a time duration.

A time duration can be represented by a unit of measure, such as hours, or identified by a sty
[SO 8601.

A duration can be represented by a unit of measure, such as hours, or identified by a string defined

b can be classified according to the engineering skill required. Such classifications
bf disciplines

Disciplines are not standardized in this document, but can be defined in a Reference Data Library

Classifications of staff time are defined in ISO 19008.

ing

by

HIre

EXAMPLE

38

The “required piping engineering for refurbishment of facility F_101" is of the discipline “piping
engineering”. This is shown in Figure 38.
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| class of individual |
physical object |class of physical objectl
resource | | stafftime | class of stafftime |
i t
| discipline | I1SO 15926-13

5.9
A @
Th
ap

NO
con]

EX
cor
iss

required piping engineering for
refurbishment of facility F_101

Figure 38 — Discipline

.9 Consumption profile
onsumption profile is recorded as a function of how a resource.isised as an activity pr

e domain of the function is a percentage of the total time of the‘dctivity. The range of the {
ercentage of the total amount of the resource that is useddy'that time.

TE A consumption profile necessarily starts at (0, 0):and ends at (100, 100) and increases
stant in each period.

AMPLE For proposed the pouring of concrete inthe refurbishment of facility F_101 version 2,
crete mix is used after 50 % of the time. This is reearded by a point (50, 75) in the consumption p

hown in Figure 39.
150/T5 1

djectdata

pgresses.

unction is

or remains

75 % of the
rofile. This

926-12

| class of individual || pair || ratio

! ! '

| I 1
non-actual individual | activity || physical object |

| resource | | time duration |

QN L
proposed pougingof concrete has duration g . .
in the refurbishment of Ttotal ————second in pair
faeility F_101 v2 — [ T50%, T total

has t Ipart proposed pouring of as durati —
as temporal par N concretein the has duration T50% -+ firstin pair

has part refurbishment of facility |

9
F_101v2 to 50% time 75%

proposed concrete mix for the | . m ] ]
refurbishment of facility F_101 v2 er

part firstin pair

l haspart MatT 50%, M total
has temporal proposed concrete mix for
the refurbishment of facility ————————— | MatT 50%

F_101 v2 used to 50% time projectdata

Figure 39 — Point in a consumption profile

A concise encoding of a consumption profile, for inclusion within a specification for a resource is
defined for the scheduling application view model.
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5.8.10 Material resource availability checking and ordering

Whether or not an activity requires a material resource is a classification of the activity according to
an activity material resource status, as follows:

— activity without material resource;

— activity with material resource.

An overall planning activity may contain a check material availability activity. There are two
subclasses of a check material availability activity according to the outcome of the check, as follows:

— checK
— checK

A check 1

material availability - available;
material availability - not available.

haterial availability activity has an availability checked for relationship with a requi

physical ¢bject.

The ordey
material

EXAMPLE
activity w
objects are

— ‘plann

— ‘instal
with 1§

— ‘piping

— ‘piping

hctivity has an order placed for relationship with a required physi€al object.

The proposed activity ‘plan for install piping for dehydration trfain B on UGE-1 version 2’ ig
th material component. The planning activity checks material availability and places an order. ]
as follows:

ng for UGE-1 natural gas capacity upgrade’: an actual individual and a planning activity;

ation of piping for dehydration train B on UGE-1 version 2": a non-actual individual and an actiy
haterial component;

material for dehydration train B on UGE-1 version*2’: a non-actual individual and a physical objg

material for dehydration train B on UGE-1 version 2 as resource”: a non-actual individual, aresou

and a physical object;

—  ‘check
matern

— ‘order

These objg

availability of piping material for dehydration train B on UGE-1": an actual individual and a ch
ial availability - available;

pcts, with their classifications and relationships, are shown in Figure 40.

red

ing of the material for a resource is recorded by an order material-activity. An order

an
[he

ity

bCt;

F'ce

pck

piping material for dehydrationtrain B on UGE-1": an actual individual and an order material actifity.

40

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=1a437ef634beeca3bd4b38ab4a8cc6a9

Th
mg

5.8

A physical object is delivered by a deliver*material activity. The progress of the delivg

red
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Th
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Th
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So/TSI5926-12

non-actual individual ” actual individual | | activity | | physical object |
T WY ' ' T
planning o order material activity with material resource
availability J component I—
check material check material
1SO 15926-1
availability-available availability- non available $015926-13
— projectdata
planning for UGE-1 natural
gascapacityupgrade |
—~—_|
haspar\ has part \ order piping material for
dehydrationtrain Bon UGE-1
check availability of piping material
fordehydration train B on UGE-1 /
]
LD
installation ofpiping for
availability checked order placed for dehydration'ira_in B oh UGE-1v2
for E
aspart
piping material for dehydration has temporal piping material for dehydratio} train
train B on UGE-1 version 2 part " Bon UGE-1 version 2 as resoyrce
Figure 40 — Check availability and.efder material
b times and the people involved can be recorded for.the check material availability and order

terial activities.

.11 Material resource delivery

orded by a classification of the deliverytactivity according to a material delivery progre
follows:

deliver material - on time;
deliver material - delayed.

e temporal part of a/physical object being delivered is part of the deliver material ag
ssified as materialin-delivery.

e location of & physical object is recorded by a classification according to a materia
ation status;as follows:

material'delivered to base;

material delivered off-shore;

ry can be
ss status,

tivity and

delivery

material delivered on-shore.

EXAMPLE Following an order material activity in the example in 5.8.10, there is actual physi
This physical object is delivered on time, and is delivered to base. The objects are as follows:

cal object.

‘installation of piping for dehydration train B on UGE-1 version 2": a non-actual individual and an activity

with material component;

‘piping material for dehydration train B on UGE-1 version 2": a non-actual individual and a physical object;

‘piping material for dehydration train B on UGE-1 version 2 as resource’: a non-actual individual,
and a physical object;

aresource

‘actual piping material for dehydration train B on UGE-1": an actual individual and a physical object;
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— ‘deliver piping material for dehydration train B on UGE-1": an actual individual and a deliver material - on
time activity;

— ‘actual piping material for dehydration train B on UGE-1 during delivery”: an actual individual and a material
in delivery;

— ‘actual piping material for dehydration train B on UGE-1 at base”: an actual individual and a material
delivered to base.

These objects, with their classifications and relationships, are shown in Figure 41.

individual ISO/TS 15926-12
I | | |
| actualigdividual | | non-actual individual | | activity | | physical object |
| |
material delivered material delivered
tobase off-shore
deliver material - deliver material - material in delivery material delivered resource
delayed ontime on-shore SO 15926-13
= o |
installation of piping for
deliver piping material for dehyd}”agiqntrain BonUGE - 1v2
dehydrationtrain Bon UGE -1
has part
_ - . haspart
plping material for dehydration has temporal N piping material for
train Bon UGE -1 version 2 part dehydrationtrain B on UGE-1
| I version 2 as resource
fulfilled actual piping material for

by dehydration train Bon UGE*d
/ during delivery "
actual piping material for has temporal part .

dehydrationtrain Bon UGE -1 \actual piping material for dehydration
has temporal part train Bon UGE -1 at base

projectdata

Figure 41 + Deliver material

The time and organization involved can be recorded for the deliver material activity. The start 4nd
end times|can be recorded for temporal part of the physical object that is material delivered to base.

5.9 Participants in an aetivity

5.9.1 Sybject of work
An activitly is carried'out on a physical object that is the subject of work.

A physical object exists before and after the activity, so a physical object is a subject of work [for
only part pfitslife.

NOTE The subject of work for an activity can be specified in general by reference to a whole facility, or in
detail by reference to a particular system or equipment item.

EXAMPLE1  Part of UGE-1 is subject of work for the proposed natural gas capacity upgrade activity. For
a period of time, all of the TEG dehydration system is subject of work for the proposed natural gas capacity
upgrade activity.

The relationships between facility UGE-1, its TEG dehydration system and the proposed natural gas
capacity upgrade activity are shown as a space-time diagram in Figure 42.
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s
space

TEG dehydration system
within UGE-1

UGE-1 (19

P

Figure 42 — Subject of work space-time di@l!}ﬂl

dehydration system does not participate in the activity throu @
Objects are as follows: \Q

— | UGE-1: an actual individual and physical object; ‘\0\
— | UGE-1 TEG dehydration system: an actual in ‘i@%‘ual and physical object;

— | ‘UGE-1 natural gas capacity upgrade verﬂ@ 2’: anon-actual individual and activity;

The space dimension indicates the scope of the physical objects thé\}articipate in the activity. The TEG
ut.

— | ‘part of UGE-1 participating in naturakgs capacity upgrade version 2”: a non-actual individual and

subject of work; .
) \Q

N
— | ‘temporal part of UGE-1 TEG ge’hydration system participating in natural gas capa
version 2: a non-actual i@vidual and subject of work.

These objects, with their classifications and relationships, are shown in Figure 43.

city upgrade
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| actual individual | | non-actual individual | | activity | | physical object
subject of work 1SO 15926-13
dehydration system
_______________________________________________________________ Ll _________RDL
I
UGE-1natural gas
capacityupgradevs
has has
— part part N
[/
UGE-1 has partof UGE-1
part participatingin natural
gas capacity upgrade v2
has
part
\
UGE-1TEG has temporal temporal part of UGE-1 TEG dehydration
dehydrationsystem part system participatingin naturalgas (| projectdata

capacity upgrade v2

Figure 43 — Subject of work

A record ¢f a physical object that is the subject of work of an activity may be omitted if a subject of
work relafionships is used.

EXAMPLE P  Asimplification of EXAMPLE 1 by the use of a subject of work relationship is shown in Figure 4.

| actual individual || non-actualindividuall | activity || physical object
p
dehydrationsystem
RDL
1
UGE-1natural gas
capacity upgrade v2
stpifect of work
UGE-1 Subject of work
hag'part
; —
UGE-LTEG W
dehydration system projectdata

Figure 44 — Subject of work relationship

5.9.2 Subject of work and physical breakdown
A physical object that is a subject of work may be classified according to its function.

NOTE1 Classes of physical object according to function are not standardized in this document but can be
defined in a Reference Data Library. Such classes are usually domain specific.
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The subject of work of an activity that is a part of a whole may be classified by a physical
breakdown class.

NOTE 2  Physical breakdown classes are not standardized in this document but can be defined in a Reference
Data Library.

EXAMPLE Physical breakdown classes are defined in ISO 19008.

5.9.3 Role of a person or organization

An organization may participate in an activity as:

operator;
main-contractor:;

sub-contractor.

A person or organization may participate in an activity as:

— | projectleader.

NO[TE Other roles for an organization or person in an activity can be defined within a Refgrence Data
Libjrary. Common roles includes “regulator”, “project sponsor”, “project director”, “construction| manager”,

engineering manager”, and “team leader”.
EXAMPLE The person Fred Bloggs is the proposed “chief engineer” for the proposed activity “UGE-1 natural
gaq capacity upgrade v2”. This is shown in Figure 45.
1S0/TS 15926-12

|
| | physical object | |

actual individual |

non-actual individual | | actiyity person || organization |
Y
subject of work
IS0 15926-13
chiefengineer
RDL
UGE-1natural gas
capacity upgrade v2
UGE-1 Paclyupg Fred Bloggs
has has
has part part -
part
R i part
UGE-1 during chiefengineer for UGE-1
natural gas natural gas capacit; .
capacity upgrade 8 pacity prdjectdata
v2 upgrade v2

Figure 45 — Role of a person in an activity

Figure 45 assumes that Fred Bloggs is the proposed chief engineer throughout the project. It is were

proposed that the chief engineer changed during the project, then:

— the functional physical object “chief engineer for UGE-1 natural gas capacity upgrade v2” would
have a temporal part “Fred Bloggs as chief engineer for UGE-1 natural gas capacity upgrade v2” with

beginning and end dates;

— only the temporal part “Fred Bloggs as chief engineer for UGE-1 natural gas capacity upgrade v2”

would be a part of the person “Fred Bloggs”.
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5.9.4 Planning software
A planning activity may be carried out using installed planning software.

Installed planning software is a subclass of physical object. Subclasses of installed planning
software may be according to the type and version of the software.

NOTE Subclasses of installed planning software are not defined in this document, but can be defined
within a Reference Data Library. A common subclass is “Microsoft Project”. Different versions of Microsoft
Project are subclasses of this.

5.10 Shutdown

5.10.1 Shutdown phase

An activitly that has a shutdown as a part is divided into shutdown phases as follows:
— activity before running down;

— running down;

— activity between running down and starting up;

— starting up;

— activity after starting up.

EXAMPLE The proposed activity ‘scheduled maintenance of-platform UGE-1 in May 2015 version 2’ hds a
shutdown|as a part. This activity has the phase ‘scheduled maintenance of platform UGE-1 in May 2015 whiilst
shutdown yersion 2’ which is a member of activity between running down and starting up.

5.10.2 Necessary shutdown for an activity

An activity is classified according whether-or not it is necessarily part of an activity betwgen
shutdown and start-up. The following are-members of class of activity by shutdown requirement:

— activity independent of shutdown;
— activity requiring shutdown.

EXAMPLE The proposed activity ‘required replacement of the instrumentation of the flare tip of platfqrm
UGE-1 vergion 2’ is part of the~“scheduled maintenance of platform UGE-1 in May 2015, and is an actiyity
requiring phutdown. Theréfore this activity is part of the activity between shutdown and start-up ‘scheddled
maintenanfe of platformf WGE-1 in May 2015 whilst shutdown version 2.

A class of activity.can be classified according whether or not its members are necessarily part oflan
activity whilst.shutdown. The following are members of class of class of activity by shutdown
requirer:{;:nt:

— class of activity independent of shutdown,;
— class of activity requiring shutdown;
— class of activity possibly requiring shutdown.

NOTE A specification and a class of activity can be classified according whether or not its members are
necessarily part of an activity whilst shutdown.
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5.10.3 Shutdown scope

A shutdown activity has a temporal part of a physical object as its subject of work. The classification
of the physical object may place requirements on the nature of the shutdown.

NOTE1 Subclasses of physical object relevant to the nature of a shutdown are not standardized in this
document but can be defined in a Reference Data Library. Such classes are usually domain specific. Subclasses of
physical object that are of significance to an oil and gas exploration and production shutdown include:

— system;

systemtratn
— | equipment;

— | field;

— | living quarters;
— | plant.

A ghutdown activity can cause the end of another activity. The clasS§ification of the activijity that is
engled may place requirements on the nature of the shutdown.

NO[TE 2  Subclasses of activity relevant to the nature of a shutdown-are not standardized in thig§ document
buf can be defined in a Reference Data Library. Such classes are usuglly domain specific. Subclasses|of activity
that are of significance to an oil and gas exploration and productiogn‘shutdown include:

— | drilling;

— | gas export;

— | gasinjection;

— | oil and gas production;
— | water injection;

— | water production.

5.10.4 Shutdown reason

A ghutdown is classifiédaccording to reason. The following subclasses of shutdown are members of
class of shutdown by reason:

— | emergency shutdown;
— | safety €est shutdown,;

— | mintshutdown;

J— roauvicion-shutdown
TCVIOTUIT SIIatctovw I

NOTE Additional members of class of shutdown by reason, such as “cycle ending turnaround” and “non-
cycle ending turnaround” can be defined in a Reference Data Library.

A shutdown can be classified according to whether or not it has been planned. The following subclasses
of shutdown are members of class of shutdown by prior intent:

— unplanned shutdown;

— planned shutdown.
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EXAMPLE The proposed activity ‘scheduled maintenance of UGE-1 in May 2015 version 2’ has the shutdown
‘production shutdown of UGE-1 in May 2015 version 2’as a part. This shutdown is a planned shutdown and a
mini shutdown. This shutdown causes an end to the activity ‘production on UGE-1 in May 2015’. Objects are as
follows:

— ‘production on UGE-1 in May 2015": an activity and actual individual;
— ‘scheduled maintenance on UGE-1 in May 2015 version 2”: an activity and non-actual individual;

— ‘production shutdown on UGE-1 in May 2015 version 2": a scheduled shutdown, a mini shutdown and a
non-actual individual;

— ‘end of production on UGE-1 in May 2015 version 2": an event and non-actual individual;

— ‘schedpled maintenance on UGE-1 in May 2015 whilst shutdown version 2”: an activity between shutdown
and stiart-up and non-actual individual;

— ‘replagementoftheinstrumentation of the flare tip of UGE-1 version 2”: an activity and non-actual individual.

These obj¢cts, with their classifications and relationships, are shown in Figure 46.

I | |
| actyal individual ”non-actualindividual || activity | event

| l
activity between shutdown activityrequiring
shutdown and start-u shutdown

|schedu1ed shutdown, || mini-shutdown |

1SO 15926-13

scheduled
maintenance RDL

[
productionon has end end of production on
UGE[1in May 2015 UGE-1in May 2015 v2
causes
scheduled maintenance on has part production shutdown on
UGE-1in May 2015 v2 UGE-1in May 2015 v2
hm‘
scheduled maintenanceon ___haspart replacementofthe
UGE-11in May 2015 whilst instrumentation of the flare
shutdown v2 tip of UGE-1 v2

projectdata

Figure 46 — Activity shutdown type

5.11 Dates andtimes for an activity

5.11.1 Beginning and end events for an activity

An activity has beginning and end events. The point in time of an event, or a period in time that
contains an event may be recorded.

NOTE1 A point in time can be identified by an ISO 8601 identification of point in time. The property
ISO 8601 identification of point in time is defined in ISO/TS 15926-12.

NOTE 2 A period in time can be described by an ISO 8601 identification of period in time. A period in

time can also be defined by a beginning and end point in time. The property ISO 8601 identification of period
in time is defined in ISO/TS 15926-12.
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A period in time may have both a beginning and an end, or have no beginning or no end. The following

subclasses of period in time are defined:
— period of time with definite beginning and end;
— period of time with indefinite beginning;

— period of time with indefinite end.

5.11.2 Required beginnings and ends

A 1fequired activity has required beginning and end events. The periods in time that conftain these

events may be specified.

NO[TE Dates that are commonly specified for a required activity are shown in Table-l,"along

corthmonly used initializations.

Table 1 — Dates specified for a required activity

with their

specified calendar day

Initialization Name Représentation

MSO must start on date beginning event is part of\a period of time that is thg specified
calendar day

MFO must finish on date end event is part of\d period of time that is the spdcified cal-
endar day

SNET start no earlier than date beginning event is part of a period of time that begins at the
beginning of thie specified calendar day

SNLT start no later than date beginning‘évent is part of a period of time that endq at the end
of thespecified calendar day

FNET finish no earlier than date  |end’eventis partof a period of time thatbegins at thegbeginning
ofithe specified calendar day

FNLT finish no later than date end event is part of a period of time that ends at the end of the

EXAMPLE The required activity ‘UGE-1 natural gas capacity upgrade’ is required to start no lat

30th June 2016. Object are as folloWws:

— | ‘UGE-1 natural gas capacity-upgrade” an activity and non-actual individual;

— | ‘UGE-1 natural gas gapacity upgrade beginning”: an event and an non-actual individual;
— | ‘before 1stJune-2016" a period in time with indefinite beginning;

— | 2016-06-Q1T00:00Z”: a point in time.

These objects, with their classifications and relationships, are shown in Figure 47.

er than the
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| actual individual | | non-actual individual” activity | | period in time | | event |
period in time with pointin time
indefinite beginning 1S0 15926-13
UGE-1natural gas UGE-1 natural gas capacity
capacity upgrade has upgrade beginning
beginning
p’n«& of
before 1sjune — 2016-07- .
2016 has 01T00:00Z projéct data
end

Figure 47 — Required beginning

5.11.3 Required as early or as late as possible

A planning activity may require a beginning or end event to be as early of.as late as possible.
The following relationships are defined between a planning activity and an event:

— required as early as possible;
— requ:[:ed as late as possible.

EXAMPLE Planning for activity ‘UGE-1 natural gas capacity upgrade’ requires that it ends as early as
possible. Opjects are as follows:

— ‘plannfng for UGE-1 natural gas capacity upgrade’ra planning activity and an actual individual;
— ‘UGE-1 natural gas capacity upgrade” an activity and a non-actual individual;
— ‘UGE-1 natural gas capacity upgrade end’:'an event and a non-actual individual.

These obj¢cts, with their classifications'and relationships, are shown in Figure 48.

| | | |
| actuplindividual ||non-actualindividual|| activity | event

|

planning for UGE-1 natural
gas capacity upgrade

required as early
as possible

UGE-1natural gas UGE-1natural gas
capacity upgrade hasend capacity upgrade end projectdata

Figure 48 — Required as early as possible

50 © IS0 2018 - All rights reserved


https://standardsiso.com/api/?name=1a437ef634beeca3bd4b38ab4a8cc6a9

ISO 15926-13

5.11.4 Proposed beginnings and ends

:2018(E)

A proposed activity has proposed beginning and end events. The periods in time that contain these
events may be specified.

NOTE1 The information about the beginning and end events of a proposed activity can be contained in a
schedule.
NOTE 2 The dates and times of proposed beginning and end events are usually calculated by planning
software.
NOffE-S3—Dates tiatare commomnty Specified for a proposed activity are strowtr i Tabte—2atomng) with their
corthmonly used initializations.
Table 2 — Plan for activity dates
Initialization Name Representation
ES early start date beginning event is part of a period’of time that bepins at the
beginning of the specified calendar day
LS late start date beginning event is part of a peviod of time that endq at the end
of the specified calendar day
EF early finish date end eventis part of a period of time that begins at thebeginning
of the specified calendar day
LF late finish date end event is partofa period of time that ends at the end of the
specified calendar day
EXAMPLE The proposed activity ‘UGE-1 natural gas, capacity upgrade version 2’ specifies a beginning
betfjween the 10th and 22nd June 2016. Objects are as folldws:
— | ‘UGE-1 natural gas capacity upgrade version 2’zan activity and non-actual individual;
— | ‘UGE-1 natural gas capacity upgrade beginning version 2”: an event and non-actual individual;
— | “10th to 22nd June 2016": a period in.time with definite beginning and end;
— | 2016-06-10T00:00Z": a point in time;
— | 2016-06-22T24:00Z": a pointin time.
These objects, with theirclassifications and relationships, are shown in Figure 49.
1S0/TS 165926-12
| |
| actual individual ||non-actualindividual || activity || period intime | | event |
_______________________________________________ i R, S— S S
period in time with definite pointin time
beginningand end ISO 1j5926-13
UGE-TTaturaTgas UGE-1naturalgascapacity,
capacity upgrade v2 has upgrade beginningv2
beginning
partof has —‘
beginning 2016-06-
10T00:00Z
10™to 22™June
2016
has
end 2016-06- )
22124:00Z projectdata
Figure 49 — Proposed beginning
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5.11.5 Actual beginnings and ends

An actual

activity has an actual beginning event and an actual end event.

A period of time that contains an actual beginning or end event can be recorded.

EXAMPLE
that record

— ‘actual

These obj¢

The actual activity ‘actual UGE-1 natural gas capacity upgrade’ starts on 15th June 2015. Obje
this are as follows:

UGE-1 natural gas capacity upgrade”: an actual activity;

’

ne 2015 a period in time and a calendar day.

cts, with their classifications and relationships, are shown in Figure 50.

| actu

hlindividual || non-actualindividuall | activity || period in time | | event |

5.12 Duifation of an activity

The durat
recorded |

NOTE
"duration”

If an activ}
the calend

EXAMPLE
divided int

UGE-1natural gas
capacity upgrade

fulfilled by

actual UGE-1 natural .has' actual UGE-Twmatural gas
gas capacityupgrade beginning capacity upgrade beginning

Lpart of

15" Juhe 2016

projectdata

Figure 50 <= Actual beginning

ion of an activity is thé total amount of time during which the activity continues. Thi
by a has duration relationship with a time duration.

The physical quantity that is time duration is defined in ISO/TS 15926-12. In text, the tg
when not shown in'bold has its normal English language meaning.

ity has a.calendar of working times, then the duration is the sum of the working times wit
ar duringwhich the activity continues.

| _““The activity ‘pour concrete for the refurbishment of facility F_101" has a calendar. This activit

cts

is

y is

p four parts ‘A’, ‘B’, ‘C’ and ‘D’, which are separated by non-working times. The duration of the actiy

ity

is the sum of the durations of the parts A, B, C and D, as shown in Figure 51.

52
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space
beginning end
event event
A B C D
— —p —p —

pouringof concrete for the
refurbishment of facility F_101

calendar of working times

time

Figure 51 — Duration of an activity with é%ndar
The proposed pouring of concrete activity has duration of 58/hours. The actual pouring of concrete
actlivity has a duration of 51 hours. Objects are as follows: Q
— | ‘pouring concrete for refurbishment of facility F_1Q\ rsion 2" an activity;
— | ‘actual pouring concrete for refurbishment of f&@fty F_101" an actual activity;
— | ‘50 hours’: a time duration; . ®$

\)
— | ‘51 hours” a time duration.

xO
These objects, with their classificatio\@nd relationships, are shown in Figure 52.

C)O abstract object
3

individual class of individual
N
——a—

blon-actualindiw actual individual | | activity |
AR Y

DQ time duration

é ___________________________________________________
é&?“ _____________________ E\:l _____________________________________________ RDL

pouringofconcretein the has I
refurbishment of facility duration 50 hours
F_101v2
fulfilled by
actual pouringof concrete ha§ '?hours
in the refurbishment of duration
facility F_101 project data

Figure 52 — Duration of activity
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The duration of a temporal part of the actual activity can be recorded.

EXAMPLE 2 Up to 2015-02-04, the duration of the ‘actual pouring concrete for refurbishment of facility F_101’
activity, defined in EXAMPLE 1, is 12,5 hours. This is 25 % of the planned duration. The additional objects to
record this information are as follows:

— ‘actual pouring concrete for refurbishment of facility F_101 to 2015-02-04": an actual activity and a member
of ‘pouring concrete’;

— 12,5 hours”: a time duration.

These obj cts with their classifications and rplnfinnqhipc are shown in Figure 53

abstract object

I
individual | class of individual | | pair |
i i 1 |

non-actugl individual || actual individual | | activity |
X

time duration

pour concrete
RDL
25%
pouripgofconcretein the has I has second
refurpishment of facility duration =I| 50 hours L\{pair

F_101v2
12.5 hours, 50 hours

fulfilled by
P hasfirst in pair
actual pouringof concrete has temporal actual pouringof concrete has 12.5 hours
in the refurbishment of part in the refurbishment of duration .
facility F_101 facility F_10%-to 2015-02-04 project data

Figure 53 — Duration of activity to date

5.13 Measure of progress

5.13.1 Frontline date
The “fronfline date” for)a‘proposed activity is the date upon which achieved progress was scheduledl.

An actual| activity. has measure of progress. A proposed activity can be partitioned into the pprt
that corresponds-fo the progress of the actual activity according to the measure, and to the part that
remains t¢ be'done.

The frontline date 1s the date of the end of the part of the proposed activity that corresponds to the
progress of the actual activity. If the frontline date is before the date to which the progress of the actual
activity is reported, then the activity is behind schedule.

EXAMPLE The pouring of concrete for the refurbishment of facility F_101 is reported to 2015-02-04. The
measure of progress is the amount of concrete mix used. According to the proposal version 2, this amount of
concrete mix should have been used by 2015-02-03. Hence the frontline date for the activity is 2015-02-03,
whilst the actual date is 2015-02-04.

The objects in proposal version 2 are as follows:

— ‘pouring concrete for refurbishment of facility F_101 version 2" an activity and non-actual
individual;
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— ‘pouring concrete for refurbishment of facility F_101 version 2 to 2015-02-03": an activity and non-
actual individual;

— ‘concrete mix resource for use to 2015-02-03 in version 2: a resource and non-actual individual.
The actual objects are as follows:
— ‘actual pouring concrete for refurbishment of facility F_101": an activity and actual individual;

— ‘actual pouring concrete for refurbishment of facility F_101 to 2015-02-04" an activity and actual
individual,;

— | ‘actual concrete mix resource used to 2015-02-04": a resource and actual individual.

Th objects, with their classifications and relationships, are shown in Figure 54.

class of individud

| | | | quantity
non-actual individual ” actualindividual | | activity | | physical object | Y
y Y
resource
ISO[15926-13
pour concrete conCrete mix | mass |
RDL
mass propofed to
2015-02{03
| B greater than or
pouringofconcretein the has temporal pouringof coriereté in the has concrete mix equal o
refurbishment of facility part refurbishment of facility part used to 2015-02- mass achieved to
F_101v2 F_101 v2~to 2015-02-03 03v2 2015-02-04
fulfilled by | |
a(;tualpouringofconcrete hastemporal actual pouringofconcrete has part actual concrete mix
inthe reif_urblshment of part in the refurbishment of used to 2015-02-04
facility F_101 facility F_101 to 2015-02-04
pijojectdata

Figure 54 — Frontline date

5.13.2 Performance measurement

A performance evaluating activity contains earned value calculating activities that| calculate
measures.of\progress for an actual activity. Each earned value calculating activity may b classified
acqording-to the earned value method that is used.

The fellowing is an earned value method:

— always on schedule: the percentage complete is always according to the proposed timing for the
activity.

NOTE1 An always on schedule method is usually used for activities such as providing safety cover that do
not have milestones or specific deliverables.

NOTE 2  Other earned value methods can be defined within a Reference Data Library. Common methods
include:

— earned value 0/100: 100 % is earned when an activity is completed, but nothing is earned before.

— earned value 20/80: 20 % is earned when an activity begins, and the remain 80 % is eared when an activity
is completed.
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A performance evaluating activity has a uses method relationship with an earned value method.

EXAMPLE The planning activity for the refurbishment of facility F-101 contains a performance evaluating
activity for the pouring of concrete which uses the “earned value 20/80” method. This is shown in Figure 55.

classof individual
| | classof activity
non-actual | | actual individual | | activity |
individual 'y

planning performance earned value | class of earned |
evaluating calculating value calculating

| earned value method |lSO 1 5926-13

pour concrete earned value 20/80

) O Y S AP VNP &) o RDL
uses method
planningfor the refurbishment
offacility F_101 has performance evaluating for the pouringof,
concrete in the refurbishment of facility F. 401
part .

\m(mimrs

actual pouringof concrete in the

refurbishment of facility F_101 projectdata

Figure 55 — Performance.measurement

5.14 Event and milestone
An event may be:
— the bdginning or end of an activity;

— atastpge within an activity defined by a metric such as activity duration, staff time, expenditurg or
material use;

— separpted by a period in‘time from another event;
— the edrliest or latestof 4 set of events.

An event may be a-niilestone” for a planning activity. A has milestone relationship specified thdt a
planningfctivitywregards an event as a milestone.

An event may be a milestone for a decision gate activity.

EXAMPLE The planning activity planning for UGE-T natural gas capacity upgrade™ has ‘completion of
installation of piping for dehydration train B on UGE-1’ as a milestone. The objects are as follows:

— ‘planning for UGE-1 natural gas capacity upgrade” a planning activity and an actual individual;

— ‘UGE-1 natural gas capacity upgrade” an activity and a non-actual individual;

— ‘installation of piping for dehydration train B on UGE-1": an activity and a non-actual individual;

— ‘completion of installation of piping for dehydration train B on UGE-1": an event and a non-actual individual.

— These objects, with their classifications and relationships, are shown in Figure 56.
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Y
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has
part
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Figure 56 — Activity and milestone
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AMPLE 2

The specification for a point in time ‘specification for 28 days after the completion|
crete for refurbishment of facility F_101 version 2’ is 28 days after the event ‘completion of pourifpg concrete

of pouring

refurbishment of facility F_101 version 2’. Objects are as follows:

‘pouring concrete for refurbishment of facility F_101 version 2": an activity and a non-actual ind

‘completion of pouring concrete for refurbishment of facility;'E/101 version 2”: an event and a
individual (which has specification ‘specification for completion of pouring concrete for refur
facility F_101 version 2’ at specification for point in time,T1);

‘specification for 28 day period beginning with thexcompletion of pouring concrete for refurh
facility F_101 version 2": a specification and class of period in time;

‘specification for 28 days after completion of pouring concrete for refurbishment of facility F_101
specification and class of point in time.

bse objects, with their classifications;and relationships, are shown in Figure 57.

classof individual
A

ividual;

ishment of
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ishment of

version 2"

ISO/TS 1§5926-12

actjvity | | class of event | | class of period in tim

non-actual individual | |

t

| classof pointintime | | time durati

class has beginning

specification for 28 days period

QCCUrrence

after completion of pouring
concrete for the refurbishment
offacility F_101 v2

L
class part of
occurrence

class has end
occurrence

specification for completion of pouring concrete

offacility F_101 v2

specification for 28 days after completion
of pouring concrete for the refurbishment

for the refurbishmentoffacility F_101 v2

completion of pouring concrete for
therefurbishment of facility F_101 v2

pouringconcrete for the
refurbishment of facility
F_101v2

has
end

Figure 57 — End of a period in time after an event
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5.15 Temporal relationships between activities and events

5.15.1 Succession relationship
There may be succession relationships between events.

NOTE1 In many cases, an event is the beginning or end of an activity, so that there are “succession
relationships” between activities as shown in Table 3.

Table 3 — Plan succession links between activities

|
Initializtion Name Representation

SS start to start beginning event of one activity has a temporal relationship wjth
the beginning event of another

SF start to finish beginning event of one activity has a temporal relationship wjth
the end event of another

FS finish to start end event of one activity has a temporal(relationship with the
beginning event of another

FF finish to finish end event of one activity has a temperal relationship with the
end event of another

A succession relationship defines a class of period in time that separates specifications for pointg in
time that contain the events. If no minimum duration is specified for.this class of period of time, then
it may be yery short and defines only a sequence for the events.

NOTE 2 |A plan succession link corresponds to the element “RProjectScheduleTaskRelationship” in the YN/
CEFACT XML schema (see Annex G).

EXAMPLE The event ‘start of pouring of concrete, forsthe refurbishment of facility F_101 version 2f is
constrainefl to follow the event ‘completion of erection\of shuttering for the refurbishment of facility F_{01
version 2’. This is a “Finish to Start” (FS) constraint.

The objects that define the times of the beginning and ends of the activities are as follows:

— ‘erectjon of shuttering for refurbishmeént of facility F_101 version 2": an activity and non-actnal
individual;

— ‘complletion of erection of shuttering for refurbishment of facility F_101 version 2": an event and npn-
actuall individual (which has specification ‘specification for completion of erection of shutterjng
for refurbishment of facility F_101 version 2’ at specification and class of point in time T1);

— ‘pouring concrete~for refurbishment of facility F_101 version 2" an activity and non-actpal
indivjdual;

— ‘start|of pouring concrete for refurbishment of facility F_101 version 2”: an event and non-actnial
indivjdual (which has specification ‘specification for start of pouring of concrete for refurbishmpnt
of facjlity) F_101 version 2’ at specification and class of point in time T);

— ‘specification for period of time between completion of erection of shuttering and start of pouring
of concrete for refurbishment of facility F_101 v2”: a specification and class of period in time.

The objects with their classifications and relationships are shown in Figure 58.
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Figure 58 — Finish to start suceession relationship

5.2 Specified lag for a succession relationship

A period of time that separates events is called a “lag”. This period of time may be cons
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TE A time duration can béspecified in terms of a duration scale such as hour or an ISO 860
cription.

AMPLE The event-start of striking shuttering for the refurbishment of facility F_101 ve
strained to be at least-72 hours after the event ‘completion of pouring concrete for the refurh
lity F_101 version2%This is a “Finish to Start” (FS) constraint, with a lag of 72 hours or more.

psequently the.rémoval of the shuttering from site is constrained to be within 7 working d
sh of pouring concrete. This is a “Finish to Finish” (FF) constraint with a lag of 7 worki
5. The relationships between the activities of pouring concrete, striking shuttering and

shytteringfrom site are shown in Figure 59.
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The relationship between the end time of the pouring concrete and, the beginning time of strik

shuttering activities is defined in terms of their specifications as follows:

The separ

These obj¢

60

pouringconcrete for
refurbishment of facility
F_101 plan version 2

ISO/TS 150926-12

1SO 1592p-13

72 hours

| striking shuttering for
[ refurbishment of facility
F_101 plan version 2

‘specification for completion of pouring concrete for refurbishment of facility F_101 version Z:

7 working days

removingshuttering from
site for refurbishment of
facility F_101 plan version 2

iy 2P

Figure 59 — Sequence of activities

specification and class of event (at specification and class-of point in time T1);

‘specification for beginning of striking shuttering fortefurbishment of facility F_101 version Z:

specification and class of event (at specification and class of point in time T5).

‘specification for period between time of\completion of pouring of concrete and time of starf

htion between T1 and Ty is

strikihg of shuttering version 2": a specifieation and class of period of time.

class of individual

bcts with their classifications.and relationships, are shown in Figure 60.
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Figure 60 — Finish to start succession relationship with lag
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5.15.3 Specified lag with calendar for a succession relationship

A period of time that is a lag may be constrained to be within a calendar of working times.

:2018(E)

If a period of time is within a calendar, then its duration is the sum of the working times within the

cal

endar.

If a period of time is within a calendar, then its duration may be specified in terms of working days, as
follows:

— if a period in time begins and ends within the same working day it is a member of period in time

EX
ver
ref
or]

within a working day;

if a period in time ends within a subsequent working day it is has a number of.worl
relationship with an integer, where 1 indicates the next working day.

AMPLE The event ‘completion of removing shuttering from site for the refurbishment of fa
sion 2’ is constrained to be within 7 working days of the event ‘completion «f [pouring concr
irbishment of facility F_101 version 2’. This is a “Finish to Finish” (FF) constraintwith a lag of 7 w
ess. The working days are defined by the ‘civil engineering works calendar’.

Following the approach of the example in 5.15.2, the lag is expressed.as:

Th

Th

‘specification for period between time of completion of pouring of concrete and time of
of removal of shuttering from site for refurbishment of facility F_101 version 2": a specifig
class of period of time.

b lag is defined by:
‘civil engineering works calendar”: a calendar;

‘period in time less than 7 working days.in civil engineering works calendar’: a class
in time.

b objects that define the calendar and-class of period in time for the lag are shown in Fig

King days

ility F_101
ete for the
rking days

ompletion
ation and

of period

ure 61.
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ISO/TS 15926 -12

period oftime withina
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\
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value
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Figure 61 — Finish to finish succession relationship-with lag defined by working days

IS0 1592613

period oftime less than 7 working days
in civil engineeringworks calendar

A

specification for period between

time of completion of pouring of
concrete and time of completion of
removal of shuttering from site for

refurbishment of facility F_101 v2

5.15.4 Free float and total float for an activity in-plan

The free

activities|within the whole.

projectdata

float for a part activity is the extension that would not cause a delay to any subsequpnt

The total|float for a part activity is the extension that would not cause a delay to the completior} of

the whole

The event at the end of an actiyity-is at the beginning of its free float and total float.

Activitieq can be nested, so\it'may be ambiguous as to which whole a float is relevant. A free floa{ or

total float can have floatfor relationship with a whole activity to remove this ambiguity.

A free float or total float can have a calendar. The duration of a free float or total float is specified in
the same yay as the duration of a lag for a succession relationship.

EXAMPLE

The proposed activity ‘pouring of concrete for the refurbishment of facility F_101 version 2’ has

a free floaf within the proposed whole activity ‘refurbishment of facility F_101 version 2’ of 3 working days. The

working daysare defined by tie civiiengineering works catendar-

The objects that define the free float, with their classifications and relationships, are shown in Figure 62.

62
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Figure 62 — Free float defined by working days

5.15.5 Dependency relationship
A dependency relationship between activities is less precise than a temporal succession rela[ionship.

Thp statement that activity A is dependent on activity B, means that something is created by activity

B that is required by activity A.

NO[TE An activity dependent on relationship is often used where the relationships between activities are
nof within the scope of planning software, Such a relationship may be between an installation actjivity and a
prdcurement activity.

5.16 Calendar

5.16.1 Working days

A ¢alendar is a peried in time with a pattern corresponding to working days. Within the overall
dufation of a calendar:

— | a period in®ime that is part of a calendar is working time;
— | a period’in time that is not part of a calendar is non-working time.

NO[TE-1N " A calendar is usually specified as a pattern of daily or weekly repeated working timep, but with
exdeptions if necessary.

A period in time that is part of a calendar is a period in time in calendar. A period in time in
calendar may be:

— aperiod in time within a working day;
— have a duration recorded as a number of working days.

NOTE 2 A calendar can be defined by union, intersection, subtraction and complement operations on periods
in time.

The following may be part of a calendar:

— activity: the activity takes place only during working time;
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— resource: the resource is available only during working time;
— period of time that is a lag for a succession relationship: only working time is part of the lag;
— event that is a milestone: the milestone can be reached only during working time.

EXAMPLE The proposed activity ‘pouring concrete for refurbishment of facility F_101 version 2’ takes place
during the calendar ‘civil engineering works calendar’.

The calendar ‘civil engineering works calendar’ is defined by a subtracting the period in time ‘public
holidays’ from the calendar and weekly repeating period in time ‘civil engineering working hours’.

Objects arfe as follows:

— ‘pouring concrete for refurbishment of facility F_101 plan version 2" a activity;

— ‘civil ¢ngineering works calendar”: a calendar;

— ‘civil ¢ngineering working hours” a calendar and weekly repeating period in time;
— ‘publif holidays’: a period in time.

These obj¢cts, with their classifications and relationships, are shown in Figure 63.

non-agtual individual | | activity | | period in time |
______ U S S S SN [
1 1
calendar weeklyrepeating ordered pair of
periodin time period in time 1S0 15926-13
pour concrete
RDL
civil engineerin_g )
L works calendar \
NG I~
subtract
part
of S
publicholidays — | | second in S . . .
A\ e civil engineeringworking
P times, publicholidays
ouringof concrete for the firstin
refurbishment of facility civil engineering pair
F_101v2 workingtimes projectdata

Figure 63 — Calendar for an activity

5.16.2 Afrepeating period in time

=

a

A repeatipng-period in time can be a weekly repeating period in time (repeating every 7 days) d
daily repé&atimg period i time (Tepeating every 24 fours):

EXAMPLE The weekly repeating period in time ‘civil engineering working hours’ is defined as 8 a.m. to
12 noon and then 1 p.m. to 4.30 p.m. each day except Saturdays and Sundays. This is defined by a subtract of
the weekly repeating period in time ‘Saturdays and Sunday’ from the daily repeating period in time ‘daily
working hours’.

Objects are as follows:

— ‘civil engineering working hours” a weekly repeating period in time;

— ‘daily working hours”: a daily repeating period in time;

— ‘Saturdays and Sundays’: a weekly repeating period in time;
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— ‘Saturdays” a weekly repeating period in time;

— ‘Sundays”: a weekly repeating period in time;

— ‘8a.m.to 12 a.m.: a daily repeating period in time;

— ‘1 p.m.to 4.30 p.m.: a daily repeating period in time;

— ‘8a.m.to 12 a.m.and 1 p.m. to 4.30 p.m.: a daily repeating period in time.

These objects, with their classifications and relationships, are shown in Figure 64 and Figure 65.

1
e
ordeéred pair
———————————————————————————————————— F————————————F——————————————————————————ﬁ—————————————
calendar |week1yrepeating H daily repeating H dailyrepeating |

period in time period in time pointin time
[ ‘ ordered pair of
eriod in time
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1SO 1$926-13
firstin
pair /secondin
pair
Saturdays,
Sundays
add
Saturdays and Sundays dailyyvf)rlfinghours
second in ﬁrs?in
pair pair
civil eflgl'neel’ing +——————  dailyworking _«.
workinghours subtract hours, Saturdags profect data

and Sundays

Figure 64 < Weekly repeating period in time
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Figure 65 — Daily repeating period in time
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5.16.3 A

repeating point in time

Arepeating point in time can be can be a weekly repeating point in time (repeating every 7 days) or
a daily repeating point in time (repeating every 24 hours).

EXAMPLE

The point in time is defined as each Monday at 8 a.m is a weekly repeating point in time.

Exemplary objects, with their classifications and relationships, are shown in Figure 66.

individual

— orteTetpaiT—
Q%‘“t&f 1S0/TS 1592612
1 1 - 1 | repeatingpointin time |
|_ calendar weekly repeating daily repeating
period in time period in time l_t_l
L) - - - ordered pair of
weekly ljept.eatmg | | dall'yre.pe.atmg | period in time
pointin time pointin time 150 15926-13
complement
firstinpair | ——— 8am.
_ firstinpair
ngtMondays e —— 8am.,
secondin notMondays
pair
subtract
8a.m. Mondays
projectdata
Figure 66 — Weekly repeating point in time
5.17 Identification of objects

Objects m

NOTE 1
resource.

Objects m
document

— code:
— label:

— local
withil

— glob4dll system id: an identifier that is intended for use by collaborating systems and tha

globa

hy be assigned different identifiers by different organizations.
An operator and a main contractor can use different identifiers for the same activity or class
ay also have different identifiérs with different roles. Identification roles defined in
are:

a concise identifier that-is not intended to be person interpretable;
an identifier thatisintended to be person interpretable;

system id: an-identifier that is intended for use by a single system and that is unique o
1 that system;

ly-unique.

of

his

NOTE 2

A global system id can be an IRI.

The organization and the installed software that assigns an identifier may be recorded, and the time
of assignment.

EXAMPLE

66

The organization ‘UGE Oil’ assigns labels to the activities in the breakdown of ‘UGE-1 natural
gas capacity upgrade’. The activity ‘installation of piping for dehydration train B’ is assigned the label ‘dehyd B
piping”. This is shown in Figure 67.
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Figure 67, the role of the organization UGE-1 as performer of the activity ‘planning for UGH

Figure 67 — Assigning identifiers

capacity upgrade’ is not shown.

|8 Work order

vork order is an activity that includes:

the issuing of a request to an organization to perform an activity;
the performance of that activity.

b description of a work order defines a specification of the activity to be performed. A w|
the actual activity that is a realization-of the specification is a part of the work order.

|9 Area of facility and site

area of facility is a physicaliebject that is all that is within a region of space. The regio
t defines an area of facility can change over time. An activity can take place within g
ility.

TE An area of facility can be an FPSO module.

ite is a physical object that is all that is on, above or below a part of the surface of the
't of the surface of the earth that defines a site can change over time. A site can be on land
ivity can take place within a site.

ite<can be classified according to the environment. The following subclasses of site are m

r}:ii:;;l]rl;fsogal;(;l;-tly assigns identification by UGE-1
N - activity label
Po r
UGE-1natural gas has installation of piping for identification by GE -1 “defvad pipide”
capacity upgrade part dehydrationtrain Bon UGE-1 activity label ya-b piplitg
prdjectdata

-1 natural

prk order

h of space
n area of

barth. The
or sea. An

embers of

ss-of site by environment:

6

green field site;

brown field site.

Scheduling application view

6.1 Use of the scheduling application view model

This clause describes the scheduling application view model and its relationship to the planning
ontology. The scheduling application view model is represented as UML diagrams and as an ontology
represented in OWL.
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The classes in the view ontology are formally subclasses of classes in the planning ontology, but they
are created in order to specify constraints on the data that can be recorded using the view.

The properties in the view model are templates which hide objects in the ISO 15926 planning ontology.
A statement made using the properties in the view model can be “lifted” to one or more statements
using the full ISO 15926 planning ontology.

Lifting may require the creation of the missing objects. The definition of these object may rely upon
context information that is not stated explicitly within the view.

6.2 Simptificationofthe156-15926ontology
For every pctivity there is a network of objects as shown in Figure 68.

my required activity

‘implcmunIzlmm of
fifled by

my proposed activity v2

specifies
implementation of

fu

specification for my proposediactivity v2

fulfilled by
has

realisation
y actual activity

projectdata

Figure 68 — Objects at a level of decomposition

NOTE1 [A schedule is information content that contains a specification.

2]

An activitly can be decomposed into parts. There is a parallel decomposition for each of these object]
In the sch¢duling application view model:
— only the required activity and the specification for its implementation are shown;

— the tdp activity is a project, and there is a single level of decomposition where each part is{an
activity in project;

— the whole-part relationships‘that are relevant to scheduling software are recorded between the
specification for the project and the specifications for the activities in project.

The relatipnship between.aproject and an activity in project is shown in Figure 69.

specifies
\ implementation of
my project I specification for my project v2
class has part
. occurrence

specifies

) implementation of [ 1

My acUvITy T pToject T SPeCHITattOM fOT Ty act Ity TIT PTOJECt V2 |

projectdata
Figure 69 — Project and activity in project
NOTE 2  An activity in project corresponds to the term “activity” in ISO 21500, which is defined as “identified

component of work within a schedule that is required to be undertaken to complete a project”.

NOTE 3  An activity in project corresponds to the element “ProjectScheduleTask” in the UN/CEFACT XML
schema (see Annex G), which is defined as “A cohesive activity, collection of activities, or milestone with a definite
duration or date which is required to create a deliverable within a project.” Within this document, activities and
events, which can be milestones within a plan, are distinguished.
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6.3 An actual activity in the scheduling application view model

:2018(E)

In the scheduling application view model, statements about an actual project or activity in project are
recorded as follows:

as properties of the required project or activity in project, where they are independent of

specification;
NOTE1 The class project has the property project has actual current expenditure.

as properties of the specification for the project or activity in project, where they dej

pend upon

Th

the specification.
NOTE 2  The class specification for activity in project has the property activity frontline'date.

e date for which the properties are valid is specified for the project or activity-in proj

properties:

project has date of reported data;

activity has date of reported data.

Propertiesrelevant to the specification at the date of the reported data'are recorded for the spe

NO

TE3 The class specification for activity in project has the\property activity has planné

actiivity expenditure.

EX
cap
17

In
on
UG

Th
arg

acity upgrade plan version 2’ has the properties projeet has date of reported data with the valy|
and project has actual current percentage complete with the value ‘57"

he lifting of the data represented in the scheduling application view model to the ISO 1592
ology, has percentage complete is the property of the temporal part of the actual activ
E-1 natural gas capacity upgrade’ that'ends on 2015-07-11.

e representation using the scheduling application view model and the ISO 15926 plannin
shown in Figure 70 and Figure 1.

| o | 1S0/TS 15926-1
ing

T

| individual |
t

| activity |

roject has date of reported data
) bro frep » 2015.07.11

pct by the

cification.

d current

AMPLE 1  In the scheduling application view model,¢the” specification for project ‘UGE-1 patural gas

p ‘2015-07-

b planning
ity ‘actual

b ontology

N

| project | IS0 15926-13 Vjiew

T T

UGE-1 natural gas capacity
upgrade

v

57

project has actual current
percentage complete

Figure 70 — Percentage complete in the scheduling application view model
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- ISO/TS 15926-12

non-actual individual | | actual individual | | activity |
|
UGE-1 natural gas capacity
upgrade
fulfilled by
UGE-1 natural gas capacity_has temporal part UGE-1natural gas capacity has percentage complete
it st i
upgrade upgradeto 2015-07-11

In an excljange scenario, a sequence of exchange files will have different dates ofyreported data g

different &
to the ISQ
temporal
a graph o
have othe

EXAMPLE

projectdata

Figure 71 — Percentage complete in the ISO 15926 planning ontology

ctual percentage complete values for the same project or activity in project. When “lift
15926 planning ontology, the dates of reporting data define the‘ends of different act
barts which have different percentage complete values. A software.application could prod

" properties, such as the expended monetary amount.

nd
pd”
al
1Ice

[ percentage complete against time for the temporal parts. Theactual temporal parts npay

P The specification for activity in project ‘plan to replacé.the instrumentation of the flare tip of

.ty’

platform UGE-1 version 2’ has the risk factor height work.
This is represented using the template property activity hasTisk factor. Using the template prope
the risk fagtor for ‘replace the instrumentation of the flare tip of platform UGE-1 specification version 3’
is represented as shown in Figure 72.
1SO/TS 15926-12
| individual | | classof individual |
A f
I
| activity | | class of activity |
A 1
| activity risk factor | | specification | 1S015926-13
_________________________________________________ Jk_____________________f___________________
specification for
activity in project 1S015926-13
_______________________________________________________________ e View
_| shallow-gas operation |
—| hot work I
_l lifting operation I
I haicht 1 I;
f ik |
| : RDL
activity has
risk factor replace the instrumentation of
the flare tip of platform UGE-1 .
specificationv3 projectdata

Figure 72 — Risk factor represented using a template property

The template property activity has risk factor is a population of subclass of. The full ISO 15926
representation of has risk factor in Figure 73.

70
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| individual | | class of individual |
A ?
|
| activity | | class of activity |
A P
| activity risk factor | | specification

]
| shallow gasoperation |
A ok g

o - ]
lifting operation |

height work |

replace the instrumentation of
the flare tip of platform UGE -1
specification v3

Figure 73 — Full representation of risk factor

6.4 Data planning for the scheduling applicationview

The organization of the data for the scheduling appli¢ation interface is shown in the UML di
thik clause. The classes in the UML diagrams correspond to classes in the planning ontology
not all classes in the planning ontology are usedjin the scheduling application interface.

The relationships in the UML diagrams cortespond to the template properties, which have an
intp classes in the planning ontology.

NO[TE The UML diagrams do notishow every aspect of the XML schema that is the scheduling
interface. This is documented in full in Annex C.

The relationships between.a\project and its schedules are shown in Figure 74.

I1SO/TS15926-12

ectdata

agrams in
However,

ExXpansion

application
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has previous schedule®
dependenton project® partofproject B * 0,1
schedule
* * * *
project 0,1 has schedule ™ *
1
schedule contains specification
0,1
| specification for project
[ ]
. . 1 1
dependentonactivity® partofactivity » has specification for activit has specification for milestone
A \
* * * * * *
activityfin project < specifies activity [ specification for activity in project specification for milestone
1 [ ] [ |
1 * *

has specification for resource - P
partofresource » v activity specification has calendar

* * *
resource ~ specifies FESOUrce| specification for resource | milestone specification has calendgr
1 * | |

resource specification has calendar

0,1 0,1 0,1
| calendar |

Figure 74 — Data planning for project and'schedule

The attribptes for a project and schedule are shown in Figure Z5. The attributes are colour coded, so that:
— attribptes with a medium grey background can change only when there is a new object with a new|ID;

— attribjutes with a dark grey background change-with the passage of time and do not require a new
object with a new ID.

K 0,1 hasschedule P> *
project

schedule

project id : xsd:string schedule id : xsd:string

project is part of lifecycle phase : class of asset lifecywsé by sequence has schedule time : xsd:dateTime

project hap subject of work : physical object

project haf operator of subject of work  : organization schedule has current role  : ScheduleRole

project hap product structure breakdown class : produgt strueture breakdown class

project haf business objective : class of activity/by business objective 1

project haf site environment : class @ by environment schedule contains specification

C

project has date of reported data NﬂdteTime 0,1

project has date of latest baseline setting**xsd:date specification for project

project hgs actual main contractor : organization

project has actual project 1eaderQ~ : person or organization project specification id i xsd:string

project has actual sub-contra : person or organization

project has actual start : xsd:dateTime project has operators required finish date : xsd:date

project hgs description | current progress : xsd:string project has operators required start date : xsd:date

project hgs actual cur enditure  : monetary amount project has planned main contractor : organization

project has actual ¢ percentage complete : xsd:decimal project has planned project leader : person or organization

project has curpént completion status  :activity completion status project has planned sub contractor : person or organization

project has c%n lanning status : activity planning status project has planned work centre . work centre

project has authorisation for expenditure identifier :xsd:string project has planned total expenditure : monetary amount

project has actual finis| i xsdidatelime project has criticality : activity criticality
project has priority : activity priority
project has risk factor : activity risk factor
project has description of planned current progress  :xsd:string
project has planned current activity expenditure : monetary amount
project has planned current material quantity used : physical quantity
project has planned current staff time duration used : xsd:duration

Figure 75 — Data planning attributes for project and schedule

The attributes for an activity are shown in Figure 76.

72 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=1a437ef634beeca3bd4b38ab4a8cc6a9

has specification

specification for project

for activity
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specification foractivity in project

1

activityin project

activity id : xsd:string

< specifies

1 activity *

activity specification id : xsd:string
activity has operators required finishdate  : xsd:date
activity has operators required start date : xsd:date

activity has planned main contractor
activity has planned projectleader
activity has planned sub contractor

:organization

activity has planned work centre :work centre
activity has planned total expenditure :monetary amount
activity has criticality :activity criticality
activity has priority :activity priority

activity has risk factor

Th

actvity Nas Subject o WOTK

activity is within area of facility

activity has operator of subject of work
activity has breakdown class

activity has product structure breakdown class
activity has material component

activity has earned value calculating method
activity is part of work order

Tphysical object
:area of facility
:organization

: xsd:boolean

:work order

activity has date of reported data : xsd:dateTime

activity has actual main contractor :organization
activity has actual projectleader :person or organization
activity has actual sub contractor :person or organization

activity has actual start : xsd:dateTime
activity has description of actual current progress: xsd:string
activity has actual currentexpenditure

activity has actual current percentage complete
activity has current completion status

activity has current planning status

: xsd:decimal

activity has authorisation for expenditure identifier : xsd:string

activity has actual current material quantity used : physical quantity

activity has actual currentstaff time durationused S : xsd:duration
activity has material in delivery location status
activity has delivering material progress status

activity has actual finish : xsd:dateTime

:activity breakdown class
:productstructure breakdown class

:earned value method

:monetary amount

:activity completion status
:activity planning status

:material in delivery location status
:delivering material progress status

€
-~

e

acuvIty 8

activity must start as late as possible B xsd:boolean%

activity muststart no earlier than : xsd:daty
8 xsdq;%'ne

activity muststart no later than

activity muststart on : xsd:d
activity must finish as early as possible b Boolean
activity must finish as late as possible “xsd:boolean

activity must finish no earlier than : xsd:dateTime
activity must finish no later than
activity must finish on

activity has planned duratit’\%

activity has early finish

: xsd:dateTime

: xsd:date

: xsd:duration

: xsd:dateTime

activity has early staj : xsd:dateTime

activity has late fihi : xsd:dateTime

activity has late s : xsd:dateTime

activity ha: Kﬂoat : xsd:duration
aml float : xsd:duration

:person or organization
:person or organization

:activity risk factor

Figure 76 — Data planing attributes for activity

activity in project

requires shutdown p

e relationship between and activity and shutdown, and the attributes for shutdown are
ure 77.

Figure 77 — Data planning for activity and shutdown

a is part of shutdown phase : class of shutdown phase by
¢) sequence
N
activity has description of planned current progress :xsd:string
activity has planned currentexpenditure :monetary anfount
activity has planned current material quantity used : physical qugntity
activity has planned currentstaff time duration used :xsd:duratiqn
activity has remaining duration : xsd:duration
activity frontline date : xsd:dateTime
shown in
shutdown
shutdown id : xsd:string
1 shutdown requires shutdown of system : physical object
shutdown requires shutdown of process : activity
shutdown has reason : class of shutdown py reason

The relationships between milestone and specification for milestone, and their attributes, are shown in
Figure 78.
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The relati
Figure 79,

specification for project

specification for milestone

has specification

for milestone »

milestone

<specifies milestone

milestone id

milestonp has actual achievement

: xsd:string

1 *

milestone specification id : xsd:string
milestone must be as early as possible
milestone mustbe as late as possible
milestone mustbe on : xsd:date
milestone must be no earlier than
milestone must be no later than
milestone has early achievement

milestone has late achievement

: xsd:boolean

: xsd:boolean

: xsd:dateTime
: xsd:dateTime
: xsd:dateTime

: xsd:dateTime

: xsd:dateTime

resourc

h

< specifiesresource

Figure 78 — Data planning for milestone and project

bnships between resource and specification for resource, and their attributes, are showr

resource id

resource has

resource is ti

resource has
resource has

resource has

: xsd:string

: resource breakdown class
: xsd:boolean

preakdown class
e based

Hate of reported data : xsd:dateTime

hctual current expenditure : monetary amount

hctual current percentage used : xsd:decimal

1 *

P

materia

resource

material has

ctual current quantity used : physical quantity

L

resou

consumable material

equipment resource
I'ce

specification for resolirce

resource specification id

resource has pl%d Eﬁ’ration

d delay

resource h:
resource ned total expenditure

@x\has planned current expenditure

: xsd:string

esource has planned current percentage used : xsd:decimal

>

: xsd:duration

: xsd:duration

: monetary amount

: monetary amount

L

Specification for material resource

material has planned total quantity

material has planned current quantity used

: physical quantity

: physical quantity

stafftime resource

stafftime has discipline

stafftime has actual current duration used

: discipline

: xsd:duration

specification for staff time resource

stafftime has planned total duration : xsd:duration

stafftime has planned current duration used : xsd:duration

resource specification has calendar

0,1

calendar

b n il O N 2 1 L £ 1 L oLl Ll £
rigul'c© 77 =— DUdld pPildiIig 10T TES0Urec diiu Specciniitduuonn 101 resource

in

The relationship between a specification for resource, and available resource and its available period is
shown in Figure 80.

74
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available resource

specification for resource , fromavailableresource > . | available resource id : xsd:string

available resource has breakdown class : resource breakdown class

available resource has period

period of available resource G 5 L »> e
aratableresotrechaseatendar catendat
available resource has available rate : quantity rate
available resource has available quantity : quantity * 01
* * *
availableresource
available resource for project foractivity has available period
Y Y connected period in time with ddfinite
1 | beginningand end
1 1 Y =
peried has finish : xsd:dateTime|
project activity in project c as start : xsd:dateTime

Figure 80 — Data planning for available resource and its available period

The relationships between succession link and specifications for activity and milestone, arqd shown in
Figure 81.

specification for activity in project| specification for milestone
0,1 0,1 0,1 01 milestone hag
. A A A succession linfk
ctivity has succession link - XOR______ >
succelss.mnhasllnk successor has link to milestone Y
to activity
* * * *

specification for sticcession link

succession link specification id : xsd:string

.
success nkhaslag : xsd:duration

JAY .

succession link has calendar

y

0,1

calendar

start to start succession link | |start to finish succession link| |finish to start succession link|| finish to finish succession link

Figure 81 — Data planning for plan succession link

The relationships between calendar, its repeating periods, and calendar operation, and their attributes
are shown in Figure 82 and Figure 83.
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resultof calendar operation

calendar

calendar id

calendar has finish

calendar has start

: xsd:string

: xsd:dateTime

: xsd:dateTime

A

0,1 *

calendaradded to orremoved from

period added or removed

calendaroperation

1

1*

add workingtime

remove workihgtime

periodintime

Figure 82 — Data planning for calendar and calendar operation

periodint

ime

T

connected period in time

repeatingperiod in time

T

T

period has fini \.xsd:dateTime
period has @ : xsd:dateTime

| |
calendqrday connected period intimewith | | daily repeating connected period in time
definite beginningand'end
calendar|day has date :xsd:date daily repeating element has start time: xsd:time
daily repeating element has finish time: xsd:time

|
I
veekly repeating conneetedperiod in time 1 day of week in a time zone
time of midday : xsd:time
* | weekly repeating * | weeklyrepeating /N
elementhad start elementhas finish
1 1 . .
weekly repeatingpoint
weekly repeatingpointin time * in time in day of week >
weekly repeating point in time at time: xsd:time I I —_—————
MondaysInATimeZone TuesdaysInATimeZone

Figure 83 — Data planning for period in time

The representation of a consumption profile as a sequence of profile points is shown in Figure 84.
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period ofavailable resource

specification for resource

* *
available resource has profile resource has profile
0,1 0,1
consumption profile 1
consumption profile id :xsd:string

T

consumption profile percent vs percent

consumption profile percent vs percent incremental

consumption profile percentvs percent cumulative

Object identification is showgrin Figure 85.

consumption profile has point

*

consumption profile point

X : xsd:decimal
y : xsd:decimal

Figure 84 — Data planning for consumption profile
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