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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The prog¢edures used to develop this document and those intended for its further maintenance ay
describefl in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for th
different| types of ISO documents should be noted. This document was drafted in accordance with t}
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document maybe the subject
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details
any patent rights identified during the development of the document will be in the_Introduction and/
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World Ti
.org/iso,

list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the conveniénce of users and does n
e an endorsement.

xplanation of the voluntary nature of standards, the-meaning of ISO specific terms arg
bns related to conformity assessment, as well as infermation about ISO's adherence to t}
ade Organization (WTO) principles in the Technical)Barriers to Trade (TBT), see www.is
foreword.html.
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Future p|
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use case
results ¢
elements

A list of

Any feedpack or questions enthis document should be directed to the user’s national standards body.

completsg

iment was prepared by Technical Committee {SO/TC 184, Automation systems and integratio

liment provides an overview and outlines-the fundamental principles of the ISO 18101 serig
arts of the ISO 18101 series will be developed including sets of industry developed use casg

architecture and validated using-the OIIE Oil and Gas Interoperability (OGI) Pilot, with t}
aptured in Technical Reports..These use cases will incrementally define industry prioritizg
of the secondary business process, which is the scope of the ISO 18101 series.

1l parts in the ISO 18104 series can be found on the ISO website.

listing of these bedies can be found at www.iso.org/members.html.

use cases have been documented uging the Open Industrial Interoperability Ecosystem (OIIl
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Introduction

It is difficult for the oil and gas industry, and other asset-intensive process industries, to adopt and
adapt digital capabilities for many core business functions. For example:

— Why is it not possible for key industrial systems and applications to "plug and play" like consumer
electronics do?

— Why isitso difficult and expensive to find, capture, manage and use the information that we need to:

— engineer, design and build industrial plants, platforms and facilities?
— operate and maintain industrial plants, platforms and facilities safely, reliably and prqfitably?

These issues significantly contribute to consistent patterns of major cost and se¢hédule ovdrruns in
gpital projects. They also lead to inefficient operations and maintenance spanning the entire |ife-cycle
of the resulting plants, platforms and facilities. Clearly, this group of industriestheeds a better $olutions
model to help manage operational risks throughout the life-cycle of its plants, platforms and f4cilities.

(@)

Despite many improvements in individual business functions, the oil\and gas industry (upstream,
nlidstream and downstream) as well as other asset-intensive, pracess industries still struggle with
nlany inefficient business practices. Many of these inefficiencie$ stem from how the entire [industry
and its primary participants are organized in ‘silos’. This, is‘particularly true for life-cyfle asset
nlanagement related business processes. These processes span many industry silos, crossing |ife-cycle
phases, while including both intra and inter-enterprise activities. Meanwhile, participating [systems,
equipment, devices, materials, and services suppliers are also organized in their own industfy sector
silos. Despite many efforts to break these silos down,they are persistent and are often re-enforced by
chirrent industrial IM solutions, practices, and standatds.

Djgital business transformation is now being'discussed as the solution for many of these issues.
Upfortunately, this industry group lacks a pragmatic, supplier-neutral basis for achieving this pbjective
and the sought-after business benefits in @timely manner.

The digital ecosystem concept was.created for such purposes and has been successfully ysed in a
variety of industry groups, but forjthe concept to succeed, it needs to be thoughtfully speciplized to
agldress included industry sectors, while achieving the largest practical scale. Other industry sectors
stich as banking, semiconductors, aerospace, consumer electronics and eCommerce have adopted this
nmlodel using a combination-of open standards and proprietary methods. Each industry hals unique
characteristics resulting in industry specific methods, with some basic common denominatorf such as
the basic standards which define the internet and the World Wide Web.

The oil and gas{industry shares many of the same engineering and work practices, while also using
nlany of the saine system (software and hardware), equipment and device classes as many other asset-
irftensive, pracess industries. This provides a mutually beneficial opportunity to share a supplief-neutral
irdustrialdigital ecosystem, where the scale of the aggregated market helps encourage its adpption. A
sficcessful industrial digital ecosystem needs to be supplier-neutral, because no single supplier has the
s:rale and coverage to impose its will on the entire industry, including all its key participants.

While standards such as ISO 55000 specify good practices for all types of asset management, this
document specifies how those good practices can be implemented using an industrial digital ecosystem.
This document is intended to facilitate discussions between process industry decision-makers and
the specialists who design, build and maintain the processes and systems that enable enterprises to
function. The OIIE provides an example of the proposed, supplier-neutral industrial digital ecosystem.
Key inter-enterprise relationships for the process industry digital ecosystem have been represented
in Figure 1. It depicts the three-way relationship among Owner/Operators (0/0), Engineering,
Procurement, Construction (EPC) organizations and Original Equipment Manufacturers (OEM), which
forms the backbone of the secondary business process spanning the entire asset life-cycle.
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Figure 1 — OIIE inter-enterprise industrial digital‘ecosystem architecture

The secdndary business process establishes and maintain$’ operations capability. It spans both int

and intrg-enterprise domains, based on requirements from the standard industry use cases, which ar

part of the portfolio of published, supplier-neutral standards and specifications which define the digit
ecosystem. Using a portfolio of existing, well recognized standards, reduces risks associated with t}
creation |of new standards. The OIIE/OGI Pilot is\an interoperability test-bed and is implemented as 3

instancelof the OIIE, which includes standard-eil and gas asset classes and use cases, most of which ar

also applicable to other process industries:

This doqument identifies a portfolig_of supplier-neutral IT and IM standards and specification
including and driven by standardized industry use cases addressing life-cycle asset managemer
The inclyded standards and speCifications are validated to work with each other, properly supportiy
the stanflardized industry useéycases, using the OIIE/OGI Pilot. Industry solutions are also validate
to intergperate in the OIIEfOGI Pilot, based on the applicable standardized industry use cases, usif
the included standards and specifications in the specified manner. Three major phases of the OIIE/O
Pilot have already beemused to establish and validate the core methods and standards included in t
OIIE. Reqults from new OIIE/OGI Pilot phases will be documented and published in Technical Report
since thdy will bé.used to validate inclusions in future parts of the ISO 18101 series. This methodolog
provides| a pragmatic, supplier-neutral basis for a digital ecosystem which meets major industj
requirenpents for digital business transformation.
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Industry Tmplementation of the Technical Standard has the potential to substantially improve cost

and risk management for the entire life-cycle of plants, platforms and facilities, following a pragmat
solutions process based largely on existing standards and widely accepted practices and methods.
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verview and fundamental principles

Scope

his document provides requirements, specifications and guidance for an architecture of a
butral industrial digital ecosystem. It includes a standardized connectivity andservices arch
nd a standardized use case architecture with methods to specify atomically re-usable sceng
ents, which can be used to specify the characteristics of standardized irfdustry use cases.

DTE1  Examples of standard industry use cases included in the secondary'business process are iy
hnex A along with standardized use case architecture.

his document gives:

- guidance for an architecture applicable to the oil and{gas, petrochemical, power generatid
utilities and other asset-intensive industries;

- requirements for interoperability among systems of systems, systems (including hardy

facility at any given time;

- guidance on how these interoperabiljity Tequirements are to be achieved and sustained ir
of operations in the same plant, platferm or facility;

- specifications enabling the specialization of a digital ecosystem concept for the requireme
secondary business process-iniincluded industries;

- guidance to industry (participants, including owner/operators and their product and
suppliers, to suppott their secondary business process requirements using product
interoperate based on the specifications included in this document.

DTE 2  This document is focused on interoperability requirements for systems which play ro
condary businésg/process, including those in domains identified in Figure 7.

Normative references

he following documents are referred to in the text in such a way that some or all of theij

supplier-
itecture,
irios and

cluded in

n, public

vare and

software) and components included in the*secondary business process of a plant, platform or

support

nts of the

services
s, which

es in the

' content

atad

kit racaii oo ot o £ rlhic d Haent Lo d rafaran oo anl th adition oo d oo \1' F
CUIIJLIL\AL\/O lb\alull CIIICIILO Ul UIITIO UULCUIIICIIL. TUII UdiLuUu TUICICIICL O, Ulll)’ LIIC CUILIUIT CItCU CllJlJ 1es- Or

undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 15926-1:2004, Industrial automation systems and integration — Integration of life-cycle data for
process plants including oil and gas production facilities — Part 1: Overview and fundamental principles

[SO 18435-1:2009, Industrial automation systems and integration — Diagnostics, capability assessment
and maintenance applications integration — Part 1: Overview and general requirements

ISO/TS 8000-1:2011, Data quality — Part 1: Overview
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3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

31

interope
capabilit]
impleme

Note 1 td
computer

Note 2 to
drawings

Note 3 to
items exc

[SOURCE
Notes 1 4

3.2
system
combina
purpose

Note 1 to
(embeddq
occurring

Note 2 to

[SOURCH
been add

3.3
system ¢
member

EXAMPLH
procedur
organism

Note 1 to

rability
y of two or more entities to exchange items in accordance with a set of rules and mechanisnms
hted by an interface in each entity, in order to perform their specified tasks

entry: Examples of entities include devices, equipment, machines, people, processges,“application
firmware and application software units, data exchange systems (3.2) and enterprises,

»

entry: Examples of items include services (3.7), information, material in standards, deSign documents anpd
improvement projects, energy reduction programs, control activities, asset (34) description and ideas

entry: In this context, entities provide items to, and accept items from, other entities, and they use the
hanged in this way to enable them to operate effectively together.

:1SO 18435-1:2009, 3.12, modified — The word “respective” hasbeen replaced with “specified”,
nd 2 to entry have been modified and Note 3 to entry hasibeen added.]

Fion of interacting software and hardware elemi€nts organized to achieve one or more statgd

entry: Since a system is composed of system-elements (3.3), a system can include hardware, software
d and applications), data, humans, processes, procedures, facilities, materials, and other naturally
entities (e.g. water, organisms, minerals),.or any combination.

entry: Industrial application software'is included in industrial systems.

: ISO/IEC/IEEE 15288:2015,.4.1.46, modified — The words “software and hardware” haye
ed and Notes to entry have been modified.]

tlement
of a set of elements that constitutes a system (3.2)

Hardware, software, data, humans, processes (e.g. processes for providing service (3.7) to user
bs (e.g. opepator instructions), facilities, materials, and other naturally occurring entities (e.g. watg
5, minerals), or any combination.

e

=

entry: A system element is a discrete part of a system that can be implemented, instructed or used fo

fulfll Spe\,;fil:d T Cl.iu;l enrents:

[SOURCE: ISO/IEC/IEEE 15288:2015, 4.1.47, modified — The words "(e.g. water, organisms, minerals)"
have been added to the Example and the words “instructed or used” have been added to Note 1 to entry.]

3.4

system of systems
system-of-interest whose elements are themselves systems (3.2)

Note 1 to entry: Systems of systems typically entail large-scale inter-disciplinary problems with multiple,
heterogeneous, distributed systems.

Note 2 to

entry: In ISO/IEC/IEEE 15288:2015, 4.1.48, a system-of-interest is defined as a system whose life cycle

is under consideration in the context of this document.

2
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[SOURCE: ISO/IEC/IEEE 24765:2017, 3.4111, modified — The second definition has been removed and

Notes to entry have been added.]

3.5
asset
item, thing or entity that has potential or actual value to an organization

[SOURCE: ISO 55000:2014, 3.2.1, modified — Notes to entry have been removed.]
3.6

Cil‘p‘i‘tﬂl Pt Ujl::l,t

ldng-term, capital-intensive investment project

3|7
service
r¢peatable business activity that has a specified outcome

Npte 1 to entry: The service is self-contained, may be composed of other services andiis @“black box” to ¢
of the service.

Npte 2 to entry: Examples of business activities include: check customer credit)provide weather data, cd
drilling reports, maintenance work order.

—

JOURCE: ISO/IEC TR 30102:2012, 2.1.17, modified — The wofds “logical representation of
r¢peatable activities that has specified outcomes” in the fipsthalf of the original definition h
r¢placed with “repeatable business activity that has a specified outcome”, the content of thd
Nppte 1 to entry has been replaced with the content of the.second half of the original term and
entry has been added.]

3{8
dpta set
dgically meaningful group of data

[a—

[JOURCE: ISO 8000-2:2018, 3.2.4, modified — The word “grouping” has been replaced with “gy

319

djgital twin

dlgital asset (3.10) on which services (3.7) can be performed that provide value to an organizat
N

(3

bte 1 to entry: The descriptions comprising the digital twin can include properties of the described 4
.24) collected data, simulated or real behaviour patterns, processes that use it, software that oper
amnd other types of inférmation.

Npte 2 to entry;. The services can include simulation, analytics such as diagnostics or prognostics, re
provenance and¢ervice history.
E

KAMPLE A digital model of an aircraft that allows crew training in a simulator; a stream of
rgadings-that allows analysis of bearing wear; maintenance records that enable certification check
operation time computation.

pnsumers

nsolidate

a set of
ave been
original
Note 2 to

oup”.]

jon
sset, IIOT
htes on it,

ording of

vibration
s or total

3.10
digital asset
data set (3.8) describing an asset (3.5) that is not necessarily physical

EXAMPLE Digital assets describing non-physical assets include technical specifications,
algorithms.

3.11

domain

field of special knowledge, which can be further subdivided according to requirements to s
higher level of specialized detail

© IS0 2019 - All rights reserved
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3.12
reference architecture
IT architecture specialized for the requirements of a particular domain (3.11)

EXAMPLE PERA (Purdue Enterprise Reference Architecture) is a reference architecture that can model the
enterprise in multiple layers and multiple stages of the architectural life cycle. Initially, PERA was part of the
PERA methodology, which consisted of three main building blocks (Purdue Enterprise Reference Architecture;
Purdue Reference Model; Purdue implementation procedures manual).

3.13
informatien-medel
formal njodel of a bounded set of facts, concepts or instructions to meet a specified requirement

Note 1 tolentry: In this context, the description of domain (3.11) entities in a digital ecosystem (3.26) addressing
lifecycle ¢sset (3.5) management.

3.14
referengde data
domain ([3.11) and sector standardized data sets (3.8) that help define the set of-values to be used to
populate other data sets

3.15
industry standard datasheet
ISD
industry|developed, supplier neutral specification for equipment andydevice classes

—_—

Note 1 to] entry: The industry standard datasheet includes functional requirements, model and instance levie
details ngeded for industry digital transformation.

3.16
industry standard datasheet definition
ISDD
meta ddta required to enable machine interpretability of all attributes on industry standafd
datashedts (3.15)

3.17
referengde data library
RDL
managed collection of reference data (3.14)

[SOURCH: ISO 15926-1:2004,.5.1.19]

3.18
supplier| catalogue
list of gopds and services (3.7) provided by an organization to its clients that conform to a specificatign
defined by a supplier

3.19
data quality
degree to which a set of inherent characteristics of data fulfils requirements

Note 1 to entry: Examples of requirements for quality data also include data integrity, data validation (3.22), data
portability (3.23), data synchronization and the data provenance record.

[SOURCE: ISO 8000-2:2018, 3.8.1, modified — Note 1 to entry has been modified.]

3.20
primary business process
process defining principal operations of an enterprise

4 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=eded6058c9fde7c9fd8fd88996e41f54

ISO/TS 18101-1:2019(E)

3.21
secondary business process
process establishing and maintaining operations capability

3.22

data validation

confirmation, through the provision of objective evidence, that the requirements for a specific
use or application have been fulfilled

[SOURCE: ISO 8000-2:2018, 3.8.6]

intended

3|23
dpta portability
ability to easily transfer data from one system (3.2) to another without being required tote-en

Npte 1 to entry: The need to manually, find, re-read, re-interpret and re-enter data is one afthe main fact
rcrease industry costs and risks, while also decreasing data quality (3.19). Digital, Business Trans
eliminates this redundant work, simultaneously reducing costs and risks while increasing data quality

—

24
E;lustrial Internet of Things
T

~—w

o —o0

ihysical and virtual) things based on, existing and evolving, interoperable informaf
mmunication technologies

Npte 1 to entry: The Industrial Internet of Things (II0T) is used to identify the industrial specializati
Ifternet of Things (I0T).

new Note 1 to entry has been added.]

3|25

plant to business stack

PRB stack

vertical data/information axis franysensor to enterprise systems (3.2)

3|26

djgital ecosystem

d|stributed, adaptive, oper’socio-technical system (3.2) with properties of self-organisation, s
ahd sustainability inspired from natural ecosystems

3|27
agset-intensive.industry
irdustry requiring a significant amount of large-scale industrial equipment to operate

4 Abbreviated terms

ter data

ors which
formation

obal infrastructure for the information society, enabling advanged services (3.7) by intercopnnecting

ion and

bns of the

[JOURCE: ISO/IEC 38505-1:2017, 3.6, modified —“The original Notes to entry have been removed and a

ralability

ADID Application Domain Integration Diagram

API Application Programming Interface

CCOM Common Conceptual Object Model

CMMS Computerized Maintenance Management System
EAM Enterprise Asset Management

EPC Engineering, Procurement, Construction

© IS0 2019 - All rights reserved
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Enterprise Resource Planning
Health and Safety Executive
Information Management
Information Service Bus Model

Information Technology

ITB
MSM
OEM
0GI
OIIE
0&M
OpenO&
0/0
PERA
RSPL
SPIL
SPIR

5 Ove

5.1 Se

Industry
process

this priy
conversi

Invitation to Bid

Message Service Model

Original Equipment Manufacturers

Oil and Gas Interoperability

Open Industrial Interoperability Ecosystem
Operations and Maintenance

M Open Operations and Maintenance
Owner/Operators

Purdue Enterprise Reference Architecture
Recommended Spare Parts List

Spare Parts Interchange List

Spares Parts Interchange Record

rview and general requirements

condary business process

activities can be modeélled using multiple axes approaches, where the primary busine
foncerns itself withthe core operations of a given industry group. In the oil and gas industy
hary business process usually features raw material inputs, which are taken through
bn process resulting, in desired outputs. The upstream, midstream and downstream sectors

the oil aind gas industty, as well as other asset-intensive process industries, can all be modelled in th

fashion,

This dod
process :

hlthoughdmidstream generally provides no conversion process other than transport.

ument-focuses on the secondary business process which supports the primary busine
1sds,depicted in Figure 2. The secondary business process is shown in more detail in Figure 3.

ES
Y,
a
i
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S
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A 1 . T ya . - 1 . 1 : 311 11 1
dpItdl pIOJECl dCLIVILICS (CIIZHICCT I, UCSIgIl, PIOCUTCIIICIIL, aIlld COIISUIUCLION ), 1T011OWEU Dy U

e

handing over and maintenance of the associated plants, platforms, and facilities (collectively referred
to as facilities in the oil and gas industry). Inefficiencies in capital projects often result in large cost
and schedule overruns in capital projects, while also greatly increasing costs and reducing operational
efficiencies over the asset life-cycle. Frustrated operators and maintenance personnel then spend
too much time struggling with sub-optimal implementations of various operations and maintenance
systems. In many cases, they are forced to and re-enter information into their systems, when this
information should have been efficiently captured find as machine interpretable information during

the capit

al project phase, then handed over and automatically provisioned into their systems.
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<= 1SO 18435-1
Level R4

«=1SO 18435-1

I\ Level R3
Primary business Operations ISO 184835-1
process: Level R2

&b
IS
%e°°@\” 1150 18435-1
<P Level R1

<« 1SO 18435-1
Level RO

Figure 2 — Focus on secondary)business process

The interrelationships between the primary and,.secondary business processes and the [plant to
blisiness (P2B) stack is illustrated in Figure 2. This-three-axis model is a way of visualizing these key
r¢lationships.

Completion,
Commission and
Startup

Continuous Impr¢vement
Feedback Lqops

~
Process .
Prod.uct Producg Engineer Engineer Procure|Construct Operate & Maintain (0&M)
Design MFG Simulate Design
Device/Equip Platform Integrator Owner/Operators
Manufacturing Capital Project p

Product Model/Product=Component/Systems(Packages)/System of Systems/Plant/Facility/Platform Life Cycles
|

Derived from ISO TC 184
Manufacturing Asset Management Integration Task Force Final Report

Figure 3 — Secondary business process — Asset life-cycle integrated view

While capital projects now seek to build and handover a digital representation of the physical assets,
known as the digital twin, processes for doing this and associated data quality vary greatly, and the
results are often not properly synchronized with the physical assets, nor maintained in synchronization.
Collectively, these factors significantly increase a variety of operational and enterprise risks and costs
impacting the entire life-cycle of plants, platforms, and facilities. While capital project managers have
historically been resistant to managing more data which can help operators and maintainers, since
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it can increase their own costs, true digitalization of the secondary business process will require
much more data than is being managed today. The key is finding pragmatic ways to shift most of the
management of this much larger amount of data from individual enterprises and project teams to the
entire industry. At that point, individual project costs can be reduced, and risk managed, while everyone
involved in the entire asset life-cycle can leverage all the machine interpretable information they need.

EXAMPLE1 A set of loading data is usually specified by the 0/O (in the project specifications) as being
required to be “exchanged in an electronic format”, however, this format is usually not clearly defined and
machine interpretable. Data included or embedded in documents are frequently difficult to extract, transform
and load into the target systems and the focus is on a limited set of Enterprise Resource Planning (ERP) oriented
master dgta—Attire tinre thre tomtracts are ptaced withr the EPE; the ERPamd/or the €Computerized Maimterange
Management System (CMMS) or Enterprise Asset Management (EAM) system and many other target systems-atre
often not|known. There is also a lack of standardization in load data requirements spanning all these systents,
particulatly when trying to add the other details needed for true industry digitalization. As the project.proceeds,
other prdject deliverables generally take precedence for remaining resources, time and budget and what [is
ultimately delivered is usually limited to the minimum requirements for loading and commissioning the ERP
system, often based on sub-optimal practices and methods. Collectively, this inefficient process.increases costs,
errors, at}d risks, both during a given project and during the entire life-cycle of the associated plant, platform
or facility, where the lack of readily available, complete, accurate, machine interpretable-information is paid fpr
over and again. If there are no fixed user requirements before placing an order of EPC projéct and requesting the
EPC to de]iver the solution, the load data is delivered in a sub-optimal manner.

EXAMPLE 2  Typically, material requirements are extracted from Spare (Parts Interchange Lists (SPIL),
sometimgs referred to as Spares Parts Interchange Records (SPIR) or Recommended Spare Parts Lists (RSPL,).
These listls are supplied to the 0/0 at handover via the EPC and originate from the OEM. These documents haye
many drawbacks: they are not extractable; contain only a brief description,of the product, often just a noun; they
take no account of the equipment criticality; they take no account of the O/0 maintenance capability, or thdir
spares anld repair strategy, such as repair or replace. Extracting this*data to create material master records |is
costly, injolves many man days and results in poor data quality. There is a paradigm shift using new technology
and interpational standards such as ISO/TS 8000-1. The traditional process of the buyer creating templates fo
describe @n item that fulfils a fit, form, or function as a method of identifying substitutable goods or services, |[is
being replaced with the importing of supplier catalogue items created using specifications defined by the supplipr
in a compfiter interpretable format, based on ISO 8000 requirements. This new process reduces the cost of handling
such data| thus increasing the quality of the data, and importantly, establishing the provenance of the data.

EXAMPLE 3  The Plant Information Managerfient System contains a wide range of information describing
the details of a given plant, generally from anjoperations point of view. It forms part of the interface betweg¢n
physical gssets installed, automation and control systems and ERP oriented systems and should be based on|a
digital twin including as-built information. Information associated with many aspects of the Purdue Referenge
Architectpre is collected, compiled and represented in an organized manner. The Plant Information Managemept
System is|built in parallel during the.ehgineering, design, procurement, and construction process. There are oft¢n
requirempnts for information that is not available when it is needed, but the design and implementation of the
Plant Infqrmation Management.System continues with many associated inefficiencies. Many subsequent efforfs
are then fequired to find,.€l€ans, correlate, validate and load data in the associated applications and systents,
adding substantial time;cost and risk to the project and to future operations and maintenance. The use cases fo
be includg¢d in futurespdrts of the ISO 18101 series will show how to capture the digital information at the moft
appropridte time, then maintain it and re-use it.

EXAMPLE 4 , ‘Gurrently, there is a constant tension in capital projects between those who want to spend
more timg andsmoney to identify, capture and manage all known requirements at a very high level of detail a)d
those whoare caoncerned this adds too much cost ta the project nndl/nr nnnnr‘pccari]y slow the project Mast f
this problem is due to the way the industry continues to manage data and information, where each enterprise
or even each project team is forced to do substantial work to find, manage and use data and information in a
consistent and quality-controlled manner. Forced to manage identified costs and resources, managers usually
try to minimize the details to be managed, but all too often, this means nobody is managing these other details.
Overlooked issues in those details then result in significant cost, schedule and quality issues.

8 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=eded6058c9fde7c9fd8fd88996e41f54

ISO/TS 18101-1:2019(E)

EXAMPLE5  Over the last 100 years (or more in the case of some process industry equipment), major industry
associations have worked on behalf of industry to create supplier-neutral Industry Standard Datasheets (ISD).
ISDs are extremely useful because they provide coverage for all the known properties over the entire life-cycle
of major equipment and device classes, and the functional roles which they play in processes and systems. The
challenge has been to find a way to use them in a machine interpretable manner. They are broadly referenced on
an international basis but are used somewhat inconsistently. Industry Standard Datasheet Definitions are created
via a semi-automated process, capturing the information from ISDs, then binding them to the engineering units
of measure. The ISDDs are published in an information model that is part of the MIMOSA Common Conceptual
Object Model, which is easily associated with processes, systems, models and serialized components. ISDDs
are version managed and can be 1ncrementally updated to follow updates in the ISDs they are assoc1ated with,
=r510ns of
- supplier
ifations to

support industry digital business transformation.

Alfundamental issue has been the lack of standardized, reliable methods for specifying and managing
the required information exchanges and services shared between participants and the| various
agsociated systems (including software applications) used by each of them‘who are engaged in the
asset life-cycle. This includes a process for coordinating the application of.systems (including poftware
applications) updates in conjunction with applying industry RDL updates‘to-an Enterprise RDL{updates.
Alrelated problem is modelling and capturing all the information exchanges and associated infprmation
changes in the normal course of an efficient, standardized work precess, which is also flexiblg enough
tq allow the required levels of specialization.

Part of the challenge is due to a highly complex EPC supply chain and the complex nature of the different
ystems used by them. It consists of multiple EPC and OEM<irims using multiple Engineering, Srir%ulation,

%)

DEsign, Procurement and Construction Management tools in parallel or over time. This is compounded
by the wide variety of systems (and software applicationis) used by the various 0/Os involved i process
irfdustries, as many of these different systems require detailed, high-quality information proyisioning
tq deliver their intended business value.

While it is possible to build or buy proprietary, hub-oriented software, the different sc¢pes and
copmplexity of the interrelated systems inferactions increase the cost while decreasing the addptability
anhd quality of such tools. Outsourcing.the effort to discover and manage all the permutations [provides
sIme short-term relief, but withoutth€e power of standardization, the task can be overwhelming for the
stipplier. Other participants then suffer from problems associated with lock-in and high switching costs.

There is also a lack of maturity in the engineering reference standards models. No single standard has
bfoad, in-depth support for-Capturing all the requirements addressed. The industry should jprogress
filom the current modehbased on insufficient individual standards to the portfolio approach. [ndustry
needs to leverage a“eombination of external reference data libraries and published standards for
fdrmat, content, afhd services, thus adequately addressing the interoperability requirements fof process
irldustries.

The level .of(standardization specified in this document addresses all these key issues, |enabling
commereial” software to be adapted to meet the prioritized requirements for industrial [business
d|gitalization.

A A such that
51gn1f1cantly greater amounts of detalled 1nformat10n are standardlzed and quallty managed by the
entire industry at the lowest practical aggregate costs. The aim is that individual project teams are able
to leverage larger volumes of detailed machine interpretable information, providing required levels of
detail to lock down most key project specifications with far less remaining ambiguity, and that semantic
reasoners are able to validate much more of the detail needed for each project stage, providing the
opportunity to dramatically improve cost, quality and risk management, both for the capital project and
for the delivered plants, platforms and facilities over their entire useful life. This document provides
high-level guidance for how industry can accelerate the process for this needed transformation, using
existing supplier-neutral standards and specifications. Future parts of the ISO 18101 series will provide
further levels of detail organized around industry use cases.
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5.2 Systems of systems interoperability

A broad group of the inefficiencies in both the primary and secondary business processes is a
direct result of Industrial IT not yet adopting a fundamental principle of the industrial revolution;
interoperability. Traditional systems integration techniques artificially constrain the quality of the
interactions between people, process, and systems.

To address this issue, the systems engineering community has helped develop systems of systems
modelling techniques, which enable the industrial model for interoperability. This technique includes
methods for sharing both information and services between the systems elements, systems, and
systems pf systems.

Systems [of systems interoperability improves both the quality and sustainability of such interaction
while algo reducing direct integration costs, as no traditional systems integration layers need to &
developdd or sustained by individual organizations. When systems of systems interoperability af
entirely pased on published, supplier-neutral standards, the cost savings and improved quality ar
efficiently shared by the entire group of participating industries, creating the basis fof/a cross-industrjy,
supplierqneutral, industrial digital ecosystem. While this document focuses on the secondary busines$s
process, [that process also establishes the basis for systems of systems interopeétability in the primafy
business|process of industry participants.

g

@ @ O

Figure 4|shows the systems connectivity and services architecture based-on the systems of systenjs
modellinfg techniques.
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Figure 4 — OIIE Intra-Enterprise Industrial Digital Ecosystem Architecture

NOTE Figure 4 provides a simplified view of the connectivity and services included in the OIIE intra-
enterprise architecture. Reference information is persisted in a variety of industry technologies including
Relational Databases, Object Databases and RDF Triple Stores, while the associated information is exchanged
using a variety of standard protocols, information models, data formats and languages including SOAP, REST,
XML, JSON, SQL, SPARQL. The included technologies will continue to change over time as is determined by
industry requirements and the evolution of technology.

This standard industrial digital ecosystem architecture includes Enterprise Business Systems,
Operations Management Systems, Automation and Control Systems, Engineering Systems, and also
contains a standardized basis for shared Information and Semantic Context. It follows the levels
traditionally identified in the Purdue Reference Architecture, ISO 18435-1 and IEC 62264, while also
including the flexibility and adaptability needed for II0T, cloud platforms, and digital ecosystems. It
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also features a standard information services architecture specified by the IEC 62264 Message Service
Model (MSM) and the OpenO&M Information Service Bus Model (ISBM) specification which provides
both intra and inter-enterprise services required for the digital ecosystem. The architecture also
leverages a group of other internet-oriented standards developed by the World Wide Web Consortium
(W3C(), including basic requirements for web services and modelling. Systems of the included classes
interoperate for specified use cases based on standard adaptors, which can be developed and supported
on a commercial basis.

5.3 Industrial digital ecosystem architecture

5{3.1 Overview

The life cycle phases incorporate information and requirements from different sourgés; starting from
cdnceptualization and planning phases throughout the final disposition of the assets at the end of
life. The information model view is managed by different parts of the organization and stakeholders
epending on each life cycle phase. Information flowing to succeeding phaseS/are filtered or pdded to
i different organizational stakeholders.

gure 5). The foundation is standards. The selection of standards iS-bdased on their capability to meet
he industry-specified requirements, as well as levels of industry adoption and community enghgement.
Ap industrial digital ecosystem architecture enables interoperability between Enterprise Business
Systems, Engineering Systems, and Automation and Control/Systems.

d
b
Ap industrial digital ecosystem architecture employs system-of-Systems interoperability (see
F]
t

Capital Project

. Operations and Maintenance
Reference Environment

Execution Environment

Enterprise
Business
Systems
_ \ Domain, Supplier arjd
Engirepring Application-neutral
Systems Open Standards
Automation
And Control
Systems
ISO 15926-1 [SO 8000-1 [SO 18435-1

Figure 5 — Industrial digital ecosystem architecture

ISO 18435-1 and the associated Purdue Reference Architecture provide interoperability requirements
that are fundamental for systems and applications used to operate and maintain plants, platforms,
and facilities. These requirements include key aspects of industrial digital ecosystems architecture,
which supports the data sets that are specified, aggregated and validated by EPCs and OEMs working
on behalf of the owner/operator, then loaded into various owner/operator systems and applications.
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For this reason, EPCs and OEMs should play a critical role in information management and data quality.
High quality in these areas is essential to prevent poor data from being imported into the Owner/
Operator systems, to avoid problems when starting up the plant, platform, and facility.

ISO 15926-1 provides a mechanism by which consistent representation of engineering information can
be drawn from diverse international and national standards including reference data. ISO 15926-1 can
be used in conjunction with other standards for industrial data including other reference data libraries
and ISO/TS 8000-1. ISO/TS 8000-1 can also be used in conjunction with other reference data libraries,
parts libraries and data dictionaries based on international/ industry standards.

Systems [and applications participating in the industrial digital ecosystem specified by this documeht
shall follpw these key principles:

a) infofmation and data shall be defined and processed in neutral and uniform ways to,make copt
reductions possible for both individual enterprises and the entire industrial digital ecosystem;

b) all ipformation and data shall be portable and computer interpretable, follewing principlés
spedified by ISO/TS 8000-1:2011;

c) eachlinformation and data element shall be defined in a data dictionary or a reference data library;
d) alliffformation elements shall be identified using standardized conceptidentifiers;

e) lifecycle information shall comply with the fundamental principles'specified in ISO 15926-1:2004,
Clauke 5;

f) infofmation models shall use existing reference data libraries, parts libraries and data dictionari¢s
based on international/industry standards;

g) inteffoperability requirements for intra-enterprise and inter-enterprise activities in the secondary
busihess process which are included in this docuinent, shall be represented using an Applicatidn
Domain Integration Diagram (ADID), as defined\n ISO 18435-1 and depicted in Figure 7;

h) use ¢ase architecture as described in AnnexA.

5.3.2 [Engineering Systems

Activitiep involved in capital projectiand operations and maintenance are illustrated in Figure 6.

Prpduce Conce_ptual R Produce Deta_lled L] Commission Plant = Operate Plant = Decommission
Process Design Process Design Plant
Poduce Conceptual Produce detailed Construct Plant Maintain Plant and Demolish Plant
Ehgi g Desisn =1 . . . b o e . e .
gineering g Engineering Design Pre-Commission Equipment and Restore Site
(Front End)

$uppliers and

Eabificat Procure and Control Equipment, Material and Services

NOTE Image source: ISO 15926-1:2004, Figure 1.
Figure 6 — Activity model

In the capital project, both physical and digital assets related to the life-cycle of production facilities
are created, used, modified and archived by many different organizations throughout the life-cycle. The
purpose of the ISO 15926 series standard is to facilitate the integration of information to support the
lifecycle activities and processes of production facilities. Figure 6 illustrates the main activities and
data flows.
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The top row is focused on functional engineering and it depicts key activities associated with the
life-cycle of a process plant, platform or facility, starting with process engineering and including the
processes for commissioning, operations and decommissioning in the order of their occurrence.

The middle row is physical engineering focused, and it shows key activities causing changes in physical
aspects of a plant, platform or facility, from design, through construction, then its maintenance,
followed by its physical demolition and site reclamation.

The bottom row depicts logistically oriented activities (including interactions with suppliers and
fabricators) to procure and manage equipment (and devices), material and services. Models and
ehgineered/Tabricated assets as well as spare parts and general materials are determined| through
these activities.

Ehch of the above activities produces digital artefacts which are mapped to each other.

5/3.3 Enterprise Business Systems and Automation and Control Systems

Epterprise Business Systems and Automation and Control Systems are all.included in various|levels in
the Purdue Reference Architecture and IEC 62264. Included applicationsiand systems can be ¢lassified
uping the matrix notation shown in Figure 7. In the ADID, the crosses\were intentionally dfawn not
tquching the boxes representing the domains, as an indication thatyapplications and systens in any
dpmain can communicate directly with an application or system in any other domain using tHe matrix
nptation. This anticipated the development of cloud architectures, where the domains can bg¢ seen to
lpat in an IT/OT cloud, rather than being locked into rigid lgcations, but where the standard fynctional
decomposition is still an important interoperability endbler. This concept can be implemented in a

-

cloud, traditional industrial IT and OT architecture, or a)¢ombination of both, as technology evplves.
A4.1 - Intra-enterprise activities: Business Planning, | A4.2 - Inter-enterprise activities: Supply Chain
Orders & Production, and Maintenance AA Planriing, logistics Strategy Lhvel R4
‘ ‘ Ehterprise/Site
N 4 N\ ( \
A3.1 - Operations Planning & A3.2 - Capability Assessment & A3.3 - Maintenance Planning & Lhvel R3
Scheduling Order Fulfiliment Scheduling Akea
J/ | J/ . J/
A 4 . ( )
A2.1 - Supervisory Control & AZ2 - Asset.Prognostlcs and A2.3 - Maintenance execution Lbvel R2
Human-Machine Interface Health, Quality, Safety, & & Tracking ork Center
J | Environmental Management y \ J
N\ ( s ) e '
AL1 - Control, I/0, Data A1.2 - Asset Condition A1.3 - Asset Configuration, leell(l;l.
Acquisition, Data Historian, Monitoring & Sample / Test / Calibration & Repair / Replace orietmit
Asset Utilization, & Dfsplays \Dlagnostlc & Quality Monitoring ) _
l l Lpvel RO
Abset
A0.1 - Resources Identification and Location A0.2 - Asset Identification and Location
Non-asset Resources Assets
(Material / Personnel) (Equipment / Facilities / Serialized Components /

Sensors / Transducers / Software / Documents)

NOTE Image source: ISO 18435-1:2009, Figure 5.

Figure 7 — Application Domain Integration Diagram (ADID)

5.3.4 Data Quality and Architecture

ISO/TS 8000-1 introduces the basic principles of data quality and provides the frameworks for
improving data quality for specific kinds of data. ISO/TS 8000-1 also defines which characteristics
of data are relevant to data quality, specifies requirements applicable to those characteristics and
provides guidelines for improving data quality. These principles are expanded in other parts of the
ISO 8000 series of standards. ISO 8000 applies to all the stages of the data life cycle.

© IS0 2019 - All rights reserved 13


https://standardsiso.com/api/?name=eded6058c9fde7c9fd8fd88996e41f54

ISO/TS 18101-1:2019(E)

ISO/TS 8000-1 states that the following principles of data quality are fundamental in the ISO 8000 series:
— data quality involves data being fit for purpose, i.e. the decision it is used in;

— data quality involves having the right data, in the right place, at the right time;

— data quality involves meeting agreed customer data requirements.

ISO/TS 8000-1 introduces the basic ISO 8000 data architecture. The basic data architecture model
published in ISO/TS 8000-1 (see Figure 8) establishes the following:

— datalincludes information about data provenance, data accuracy, and data completeness;
— datalis coded using concepts in a data dictionary;

— datalconforms to a data specification;

— datalconforms to a formal syntax;

— a d4ta specification specifies data requirements for coding data using concepts from a data
dictjonary;

— adata specification specifies preferred terminology for concepts in a data dictionary;
— adata specification specifies the use of formal syntax;

— data| data specifications, and data dictionaries use identifiers from an identification scheme.

Datd Data uses identifiersfrom Identification
Specification Scheme

specifies preferred

terminology for-eghcepts in Data

Dictionary

conforms to
specifiegdata requirements
(templates, rules and constraints) for
coding'data using concepts from uses
identifiers
from

conforms to Formal
Syntax for

conforms tQ Data

is\coded using concepts in

uses identifiers from

Has

has
e ey ]
has —
Completeness

NOTE Adapted from ISO/TS 8000-1:2011, Figure 1.

Figure 8 — ISO 8000 data architecture

5.4 Inter-enterprise user stories

The OIIE inter-enterprise industrial digital ecosystem architecture in Figure 1 illustrates some common
interactions between enterprises, where interoperability is useful. A common user story including
these interactions is provided below.
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An Owner/Operator (0/0) is a plant, platform, and facility owner, who is also usually an operator,
though they may outsource that business function to a third party. They wish to build a plant, platform,
and facility so that they can engage in their primary business process.

An O/0 sends out basic business requirements to one or more Engineering Procurement Construction
(EPC) firms to perform and complete engineering, design and construction resulting in the new plant,
platform or facility. An 0/0 normally outsources most of these activities, but where these are handled
internally, the EPC functionality can still be modelled in a very similar manner.

An EPC firm uses functional requirements generated from the engineering and design activity to engage
a dialog with an Original Equipment Manufacturer (OEM]J, where the OEM 1s asked for infprmation
about its equipment and device models which meet or exceed the identified requiremerity. Once a
s¢lection of appropriate models has taken place, an EPC procures the number of instances of| selected
odels which have been identified by the design process.

The 0/0 negotiates with the OEM to determine what information they will exchafge with eacli other to
enable the O/0 to better meet their business objectives with the support of the-QEM. This is frlequently
dpne in advance of any specific project and usually involves reciprocal noh-disclosure agrgements.
The OEM is then able to provide the information which the O/0 needs t@ properly install, opgrate and
aintain instances of their equipment and devices. The OEM may alsp-gain rights to interact yith 0/0
systems, so they can better support the 0/0 business operations, byymonitoring their equipment and
devices, then using diagnostics and prognostics.

EKAMPLE1  EPC Selection: An O/0 decides to build a new refin€ry. All initially identified requiregments are
t together in terms of the Invitation to Bid (ITB) document. Qualified EPCs are welcomed to the bidding. After
a|selection process, the O/0 awards the nominated Primary EPC a contract to deliver the facility, |including
information needed to operate and maintain it.

— An EPC goes through the applicable processes to bercluded in a bid.

— An EPC often works as part of a team with several other EPC firms. In this case, a Primary EPC s usually
identified for each major set of work to be domne.

— An EPCreceives high-level requirements-to execute the capital project.

— An EPC provides functional engineering and associated design detail requirements back to 0/O|based on
high-level requirements received-from 0/0.

— The EPC sends a subset of-detailed requirements to OEMs which are applicable to their products, s¢ they can
perform additional detail'design and manufacture the equipment or devices.

— An EPC or an OEM 'or'systems integrator working on behalf of the EPC assembles equipment and devices
(components) into-systems (functional packages).

— An EPC then'integrates the individual systems into systems of systems to build up the plant, platform, and
facility.

KAMPLE-2Y EPC and OEM Interaction: A nominated OEM receives detailed requirements informatiojn from an
PC working on behalf of an 0/0.

sels!

— -OEMs recejve requirements from the EPC and hased on them, the OEMs provide make/maodel inforimation of
the equipment and devices they manufacture.

— OEMs and fabricators also provide project specific manufactured assets, as well as those for which they have
standard models.

— Once a purchase order is issued, the OEM uses the requirements information to manufacture, assemble, mass
customize (when required) and supply components (equipment or devices),

— The OEM can integrate equipment and devices into a system (sometimes called a functional package). They
can also have a systems integrator do this work on their behalf.

— They also hand over associated model and serial number information (complying with a specification
included in the purchasing agreement) to the EPC or directly to the O/0 depending on the contract.
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6 Compliance and conformance

Systems and applications in compliance with this document shall conform with 5.3.1.

7 OGI

concept map

This document takes an open specification approach to enabling the required levels of industrial
interoperability for an industrial digital ecosystem, providing specifications for a standardized
enterprise solutions architecture, identical instances of which are configurable to meet the needs

of individual enterprises. Systems and applications adaptors, as well as ecosystem administratid
compongnts, can then be built, maintained and licensed as either open source or commercial off t}
shelf solpitions, following the same specifications. Participating enterprises then share many-of tk

same st
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Annex A
(normative)

IT/OT Cloud and Standardized Use Case Architecture

A1 Application domains in the IT/OT cloud

Flgure A.1 provides a cloud-oriented view of the ADID defined in ISO 18435-1. The use case-architecture
depicted in Figure A.2 shall be used to define industry use cases that are piloted before'they arefincluded
ir] future parts of the ISO 18101 series. These use cases will be focused on specifying key, standardized
irfteractions in the secondary business process, where process industry O/Os have identifjied their
desire to be as standardized as possible. Both intra-enterprise and inter-entérprise use casgs will be
irfcluded and will model interactions between systems associated with domains identified in {he ADID,
uping the matrix notation.

NPTE A partial list of such use cases to be piloted and then included ifuture parts of the ISO 18101 series
are included as examples at the end of this annex. The partial list includés use cases being included in the current
phase of the OIIE/OGI Pilot.

X

N

x\(\@

A4.1 - Intra-enterprise activities: Business Planning,| A4.2 - Inter-enterprise activities: Supply Chain
Orders & Production, and Maintenance AA Planning, logistics Strategy

L4

/ \0\‘

N\

( N\ 4 Y
A3.2 - Capability Assessment & A3.3 - Maintenance Planning &
Order Fulfillment Scheduling

\.

. J

A3.1 - Operations Planning &

/ Scheduling

N\

L3

/('\/

/

J

4 4 . 4
A2.1 - Supervisory Control.& A2.2 - Asset Prognostics and A2.3 - Maintenance executipn
Human-Machine Interfaceé Health, Quality, Safety, & & Tracking Lz
\ J | Environmental Management | \
\ AN

\ 4
N , \

p
% N .
A1.1 - Contfol, T/0, Data A1.2- Asset Condition A1.3 - Asset Configuration,

B . . Monitoring & Sample / Test / ; - .
Acquisition;-Data Historian, . . ; ool Calibration & Repair / Replhce
\Asset Ufitization, & Displays \Dlagnostlc & Quality Momtormg L )

N4 g /

AO0.1 - Resources Identification and Location IAO.Z - Asset Identification and Location ] LO

L

L1

L Z
Non-asset Resources / Assets

\

Figure A.1 — Application domains in the IT/OT cloud
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A.2 OIIE use case architecture

The OIIE Use Case Architecture defines a standardized breakdown of Use Cases into smaller reusable
parts, as well as a top-level overview of a Use Case or group of connected Use Cases. This breakdown
forms a 3+1 level architecture, totalling 4 main components: Use Cases, Scenarios, Events, and User
Stories. Each of the first two components decompose into the next, i.e. Use Cases decompose into
Scenarios and Scenarios decompose into Events, while the fourth, User Stories, forms the “+1” as they
can cross the other layers to illustrate specific events or whole use cases as required to achieve their
purpose. An overview of the Use Case Architecture is shown in Figure A.2.

.  Background e Actors
User Stories . Scope «Triggers
eHigh-level « Preconditions eProcess Workflows
ePictographic « Successful End eScenarios

: Condition
eDepict 1 or more Use

Cases, Scenarios,

and/or Events
eActors eInformation Service
eData Content Bus Configuration
eData Formats +(OIIE) Events
eReference Data

eActors, Systems,
Exchanges, Data

Scenarios

e Individual Message Exchange
« Specific Data Content

» Required Data Processing

» Expected Response Event

« Reference implementation
using CCOM BODS

Events

Figure A.2 — OHE use case architecture overview

A.3 Uge cases

A Use Cake provides a genéeral description of interactions to achieve an (interoperability) goal within|a
specified scope and background context. The description includes the actors (systems or people) that
are interpcting, any preconditions and triggering events/conditions/use cases, the success case, a majn
success yorkflow~(and possibly other workflows, e.g. exception flows, as required), and the Scenari¢s
that are hecessary‘to perform those workflows.

A.4 Scenarios

A Scenario provides a specific description of a group of events that achieves an interaction detailing
data and configuration requirements; multiple scenarios can be required to achieve the goal of a use
case and the same scenario can be reused by the same or in multiple use cases. Items included in the
description of a Scenario are: the actors involved in the interaction (usually systems only, if a person
is specified it indicates a device that the person is using); the data content in general terms; required
data format(s); the use of particular reference data libraries or items to ensure interoperability for the
Scenario; any required configuration of the Information Service Bus (e.g. channel/topic configuration);
any other infrastructure requirements (support systems that are required, etc.); and the Events
required to achieve the Scenario.
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A.5 Events

An Event describes an individual message exchange between systems, detailing data and processing
requirements. This includes specific data content (in contrast to the general description of the
Scenarios), any processing requirements placed on the recipient (e.g. if a flag is set to true, then behave

in a certain way), and any expected response event such as a confirmation or a query result.

Events are still abstract in that they can be realized in multiple ways to support various mechanisms for
exchange while adhering to the data and other requirements. Each Event is provided with a reference
implementation. This allows events to be reused in different contexts and to support future exchange

nlechanisms. Moreover, remaining partially abstract allows Events to represent different type
(note, lowercase ‘e’) where necessary.

A.6 User stories

AlUser Story provides a high-level graphical representation of interactions andieyents defined

nmfore use cases and/or scenarios. They are designed to provide a business levelroverview of int¢
ahd Use Cases across any level of the architecture (as necessary) using a/simple graphical

The notation differentiates people, systems, and data/documents and\ connects them usin
tq illustrate interactions. A User Story consists of a number of frames, each frame illustrate
pprtion of the Story and can be connected to preceding frames irkvarious ways to illustrate c
ahd/or use of data from a previous frame.

EXAMPLE A user story can illustrate the various events)and interactions (including person-t
system-to-system, person-to-system, business-to-business, €tc.) involved in a series of related use c
ag the triggering of a maintenance event based on conditien 'data which leads to the removal of assg
installation of a new asset. User stories can simply describe a logical sequence of related use cases, r3
fdllowing a trail of ‘triggering events’ defined in the usé cases.

A.7 Use case data model

Flgure A.3 illustrates an OIEE use caseldata model.

Use Case . 'j[®—— Scenario |@— Event
) ¥ )

I «abstracts from» [

User Story

Figure A.3 — OIEE use case data model
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immediately below. This list is incrementally expanded using the piloting process.
— Greenfield request for information and response.

— Capital project installation of assets (serialized equipment and devices).

— Event-driven handover of as-built information.

— Condition based maintenance on installed device or equipment.

— Remove and replace installed device or equipment.

— Brownfield request for information and response.
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Annex B
(informative)

OGI activity model

Different EPC pracesses have their own models. One instance of such modelsis shown in Figure B1. It is
a part offthe 0GI framework, which is realized by the general framework concept for development and
managerhent of the digital assets as depicted in Figure B.1

— OGI ¢gharter: legal, regulatory and societal constraints;

— OGI requirements: e.g. facility requirements, operational performance and facility gpérational copt
(andjregulatory requirements can apply);

— 0G

(=1

leliverables: e.g. physical asset (facility) and digital asset (information);

— OGI resources: disciple engineers and tools reference data libraries versus/supplier catalogues arjd
repdsitories.

OGI Charter

QGI — OGI Information Flow — ) 0GI
Requirements Deliverables

OGI Resources

Purpose: to manage OGI Information Flow
Viewpoint: The System to system Integration Team

Figure B.1 — Manage OGI information flow

Standardized teference data libraries support the development of the structured digital assets used |n
the physjcal assets of the facilities The decomposition of the phases provides further detail to describe

d'ff tvn'rnur- for Fianmotion o dinfa ation domandant o o o
l1Irerentv+ewstrorrahictoianaroration S CP Gt pOTT tHe-HSe-€aSes:

NOTE Almost all the engineering products currently use parts and materials prepared according to a
defined set of standards. Use of standard parts generally reduces the cost and simplifies the maintenance of the
product. For each designed product, investigation of applicable standards, codes, specs and technical regulations
are essential. They are generally defined in a contract and accompany the document. The market size, price, and
often the legal sale of a product can depend on the satisfaction of proper engineering standards.

Figure B.2 is the further breakdown of A0.

20 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=eded6058c9fde7c9fd8fd88996e41f54

ISO/TS 18101-1:2019(E)

ISO Standards, Codes, Specifications,
Technical Regulations and OGI
Requirements and others, Facility
Operational Cost. Also note that regulatory
requirements may apply.

\ 4
OGI Requirements
Structured Digitat Asset
Design/Construction :
Pigital Asset — = OGI. as built .
mplementation Deliverables
fp t Al Structured Digital
nprormation Management/Operations 0GI
s
> Deliyerables
A2
2
0GI
Deliverables
Disciple Engineers and

tools, reference data
libraries, supplier
catalogues and
repositories

Figure B.2 — Developmentand management of the digital assets

O [Tl

gure B.3 represents the further breakdown of A1 where A15 is created to represent Completion/
bmmissioning/Start-up.
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