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ISO TC184 Manufacturing Asset Management
Integration Task Force
Total Asset Life-Cycle Summary

FIATECH MIMOSA/OpenO&M™ Task Force TR
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OSA-CBM Dual Use Technology Program
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Industry Example of Asset Management Standards Domain Mapping-Circa 2007
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OpenO&M Initiative — Formed 2004

Enterprise Business Systems
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the ™ Owner/Operators Objective From:
oien0&M o

Shared Industry Foundation Architecture  openo&m Owner/Operator

Leadership Team
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Circa 2008
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TC 184
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Secondary Business Process

Completion,
Commission and
Startup
Continuous Improvement
Feedback Loops

d Product Process Engineer
Pro uct MFG Engineer Disi . Procure | Construct Operate & Maintain (O&M) End of Life
Design Simulate 8
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Derived from ISO TC 184
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TECHNICAL ISO/TS
SPECIFICATION 18101-1

First edition
2019-06

Automation systems and

integration — Oil and gas
interoperability —

Part 1:

Overview and fundamental principles

Systémes d'automatisation et intégration — Interopérabilité entre les
industries du pétrole et du gaz —

Partie 1: Vue d'ensemble et principes fondamentaux

Reference number
ISO/TS 18101-1:2019(E)

@150 2019

ISO TS 18101-1 Foreword
Paragraph 6

“This document was prepared by Technical Committee ISO/TC 184,
Automation systems and integration.

This document provides an overview and outlines the fundamental
principles of the ISO 18101 series. Future parts of the ISO 18101
series will be developed including sets of industry developed use
cases, once the use cases have been documented using the Open
Industrial Interoperability Ecosystem (OIIE) use case architecture
and validated using the OIIE Oil and Gas Interoperability (OGl) Pilot,
with the results captured in Technical Reports. These use cases will
incrementally define industry prioritized elements of the secondary
business process, which is the scope of the ISO 18101 series.”



Build on Success from OIlIE OGI Pilot Phase 3.1

1. P&ID
Creation and
Export of
Condenser
Unit P&ID to
Proteus XML
Format

(Worley)

2. Transform
to
CCOM XML
Format

OIllIE Use Case 1
(As-Designed)

™

24 July, 2020

3. Greenfield
RFI/RFI
Response

* RFI based on
functional

requirements
((SIIISTAY]

 RFI Response,

Models
(Yokogawa)

OIIE Use
Case 12

4. Capital
Project Asset
Installation

OIIE Use
Case 15

5. (Simulated)
Handover of
As-Built Data

to PAMA

OIIE Use
Case 1
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6. CBM—
Collection of
Measurement

data and

output of

Advisory

(PdMA)

7. Remove

and Replace

Maintenance
Activity

OIlIE Use Cases 14, 7, 5

(CBM Acquisition, Triggering, and

Resulting Maintenance)

8. Brownfield

Information
Remediation

* RFI based on

limited asset
data (UniSA)

 RFI Response,

Model/Asset
data
(Yokogawa)

OIIE Use
Case 12

12



OIIE Standard Use Case List

Derived from OpenO&M Standard Use Case List — Circa 2007

OIIE Use Case 1 — Information Handover from EPC to O/O

OIlIE Use Case 2 — Engineering Updates

OIIE Use Case 3 — Field Changes to Plant/Facility Engineering

OIlIE Use Case 4 — Online Product Data Library Management

OIIE Use Case 5 — Asset Installation/Removal Updates

OIlIE Use Case 6 — Preventive Maintenance Triggering

OIlIE Use Case 7 — Condition-Based Maintenance Triggering

OIllE Use Case 8 — Early Warning Notifications

OIIE Use Case 9 — Incident Management/Accountability

OIIE Use Case 10 — Information Provisioning of O&M Systems

OIIE Use Case 11 — Enterprise Reference Data Library Management
OIIE Use Case 12 — RFl and RFI Response for Models Meeting Requirements (Greenfield & Brownfield)
OIlIE Use Case 13 — Lockout-Tagout

OIIE Use Case 14 — Condition-Based Maintenance Data Acquisition
OIIE Use Case 15 — Capital Project Asset Installation

© MIMOSA 2020



The Open Industrial Interoperability Ecosystem (OIIE) and ISO 18101

Australia Energy Sector OIIE Network (Subnet of AU Critical Infrastructure)
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OSA.org
OpenO&M.org

Reference Info

Cloud-based
Analytics B

| Enterprise Business Systems

“Hub” A, B, C...

Reference Info

NERA.org.au B Breerl [Ere=ial el | fEmetl Sl e
Reference Info 4 4 4 ¢ } 3 }
| IEC 62264 Messaging Service Model /OpenO&M ISBM
N I -
Jmted W v ¥ V¥V
¥ Automat jon| _ (WOEEED d MLl
.......... P gl > Oparation t
] Managemarnt

> Automation Control Bus

© MIMOSA 2020

L4
| Enterprise Business Systems |
ll
b P | o o o
¢ ¢ d ¢ d b b2
IEC 62264 Messaging Service Model /OpenO&M ISBM |
L B 2B A A L1
A o el Sl el
TL T HSE and Prognostic &
.......... » ‘and Contral ©F Oparati .&w:::-ﬂt"m LO

L3

Reference Info

freueenaen » Automation Control Bus

PR y ¢




W
\ » 4 " L&Y 4
MAAN QAN

Open Standards for
Physical Asset Management

MIMOSA CCOM and
OPC UA Companion Specification

Dr. Matt Selway
Research Fellow University of South Australia
January 31, 2020



MIMOSA CCOM Purpose

« Conceptual model for Physical Asset Lifecycle Management
« Exchange model enables Enterprise Application Interoperability

 O/O, EPC, and OEM secondary business process requirements:
— “As-Engineered”
— “As-Designed”
— “As-Built” / “As-Constructed”, and
— “As-Maintained”

— Information spanning manufacturing, plant, facility, fleet, critical
Infrastructure, etc., environments

\SM
W © MIMOSA 2020
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ldentifiers in CCOM

CCOM provides a federating capabillity

— ldentification, and
— Provenance (Owner, System of Record)

« Every entity has an immutable, globally unique identifier: UUID

SO/IEC 9834-8

« Mapping to other local and global identifiers

\SM
W
MR NN

— OIIE specification includes a mapping and guery service to resolve IDs

© MIMOSA 2020



MIMOSA CCOM and Digital Twins

« CCOM supports the creation and management of Digital Twins

 Digital Twins provide the context for Transactions, Events, and
Sensor-based data
— Simultaneously updating the Digital Twins

« CCOM traditionally enables analytics for Condition-Based
Maintenance and Reliability Management

« Semantic linkages in conjunction with industry partners open new
possibilities in advanced analytics, reasoning, and Al capabilities




CCOM Modules

Manufacturers/ - s Pre-Planned
Assets Modess Hierarchies Documents Work Packages
Configuration . ST Work
Management Asset Tracking Specifications  Mesh Networks Management Work Requests
. Organizations/ Geospatial Work Order
Lecaas Sites Tracking Tracking
Materials/Labor/ .
Tools (MRO) Model Registry Work History
Resource : . Reliability Component Engineering
Management DALOf Matorais Management Tracking Studies
Agents Failure History
. Health System of
Sensor Registry  Measurements REEcaarnants Types Racord
Operation and NGRS BB Prognostic Reference Data
Condition : Tests/Samples and Metadata Taxonomies
Management Locations/Meters Assessments Management
: Advisory Templates/
Reglons/Narms VOIS Generation Definitions
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Configuration

Management

SM

Assets
Asset Tracking

Locations

CCOM Modules

Manufacturers/
Models

Specifications Mesh Networks

Organizations/ Geospatial
Sites Tracking

Sensor Registry
IS Measurement
Management

Regions/Alarms

© MIMOSA 2020
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CCOM OPC UA Companion Specification

 Joint purpose:
— Bring Asset Lifecycle Management capabilities to OPC UA systems
— Bridge the gap to non-OPC UA systems through CCOM and the OIIE

« Does not cover entire scope of CCOM at present

* Focuses on modules:
— Configuration Management, and
— Operation & Condition Management

© MIMOSA 2020




EXTERNAL ENVIRONMENT REFERENCE ENVIRONMENT
ISBM with Service Register 1SBM
and Channels Bridge

EPCENG
EPC Engineering
Design Systems

O/0 ENG
Owner/Operator
Engineering
Design Systems

tandardized Functional

Location Class Datasheet
Definitions
(MIMOSA)

P&IDs, PFDs, and

Breakdown Structures
of Segments, Tags,
and Ports
(IS0 15926 with
MIMOSA Datasheets)

EPC CONSTRUCT
EPC Construction/
Commissioning

0/0 CONSTRUCT
Owner/Operator
Construction/

tandardized Serialized
Asset Equipment Class
Datasheet Definitions

Management (MIMOSA) Commissioning
Systems Management
As-Built Serialized Asse Systems

with Model and
Install (MIMOSA)

P&IDs, PFDs, and
Breakdown Structures
of Segments, Tags,
and Ports
(ISO 15926 to
MIMOSA)

As-Maintained

Segments, Tags, and
Ports (MIMOSA to ISO
15926)

Segment- Asset
Install/Re moval
Events
(MIMOSA to IS0

15926)

As-Built Serialized
Assets with Model
and Segment Install
(ISO 15926 to
MIMOSA)

EXEcUTION ENVIRONMENT

Information Service Bus Model (ISBM) with Service Register and Channels

REG-LOCATION ERP, ERM, PORT
Registry of Enterprise Resource Planning Systems, Enterprise Risk Management Systems, &
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gf::z:zz:: . . Production Orders Production MES KPls
e — Functional Location (B2ZMML & Performance (MIMOSA, B2MML
g Datasheets, Breakdown PRODML) (B2MML & PRODML) & PRODML)
Measurement Structures,
Locations with Measurement Locations
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Lists (MMO=A] Forecastecl I Asset Performance OPM KPIs
Demand (B2MML Prediction (B2MML (MIMOSA, B2MML
Asset Install/Removal & PRODML) & PRODML) ' & PRODML)
on Functional Location Detailed Detailed
REG-ASSET (MIMOSA) Production Production
Registry of Serialized Schedules F;zrfnanTagce Operational Performance Modelllng & Optimization Systems
Assets with O&M (B2ZMML) PRODML) Asset Install/Re moval
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Datasheets with Significant Actual &

installation/removal Reriomancekls Early Warning ORM Ll (MIMOSA)
. Asset 0&M Datasheets (MIMOSA) Events (MIMOSA) Unavailability @ _
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association to MRQ Events (OPC UA) CONTROL ORM Adﬁ':gf:ies History (MIMOSA)

product elf-Aware Equipment

Install/Removal Events
(OPCUA with
MIMOSA)

Maintenance
Management Systems
(CMMS, EAM)

DCS, HMI, PLC, SCADA,
SIS and Operational
Data Historians

Operational Risk
Management Systems
(AHMS, EMS, FRACAS,

(MIMOSA)

EPC PROCURE 0/0 PROCURE m REG-MATERIAL Operations Wol . ISSOW, PSMS, QMS, SHES) Maintenance KPls
EPC MRO Standardized Product | Owner/Operator erial [tem Registry of MRO Status & Readings (MIMOSA)
Procurement Equipment Class MRO [atasheetsand BOM:s fo Material Item RO Material 1tem  Operations Log (MIMOSA)
M 7 Datasheet Definitions P @ Functional Locations Characteristics | Datasheets and (MIMOSA) CBM/Calib.
anagemen (MIMOSA) rocuremen (MIMOSA} Datasheets, BOMs, | BOMs (MIMOSA) . CBM/Calib. Start Work
Systems Management . o Self-Aware Asset Install/ Current Condition Activity Event Completed
Systems - and assoc. to valid Removal Events (OP Data & State Even Historical Condition Data (MIMOSA) (MIMO3A)
Product and BOMS for Material e ‘;zhd Pmd:ct Products and Func. [\lid'MRO Products for UA with MIMOSA) (OPCUA) & Events (MIMOSA)
Datasheets and Datasheets and BOMs 5 ] -
ata B?JMS[aISO (MIMOSA) valid Products for o L P Locations Material Item (MIMOSA) cMs Cu;rjentDCDnd:mn |
. . L and/or Operationa
22745 /29002 Re?juwement;and (MIMOSA) REG-PRODUCT Condition Monitoring Systems Data & State Events
OEM PRODUCT _ [Fm rﬁaﬁ;]eem Registry of MRO RO Product (Measurements, Events, Inspections, Calibrations, Conditions, Usage and Sensed O&M Actions) (OPC UA, MIMOSA,
MRO OEM/ Supplier Product | Datasheets and . . . . L REST)
. MRO Supplier Product Datasheets and BOM BOM (M MOSA 1&C Device Performance Corrosion Rotating Machinery Monitoring
Supplier Product Datasheets, BOM, ( ) - o - o e :
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and ISO 14224 (1SO 15926)
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Engineering & Enterprise Content Management Systems
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Data Library Entries
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SM

OlIE Landscape Diagram — Companion Spec. Scope

Reference
Typesand
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CCOM and OPC UA Working Together

OPC UA Information Models

OPC UA MIMOSA CCOM

Information Model

MIMOSA Information Model

Internal Information Model(s)

OPC UA/CCOM
OPC UA
Adaptor

CCOM

OPC UA
Client

PC UAD>

OPC UA ‘ EAM
PC UA:

OPC UA Server

with MIMOSA CCOM
Information Model

OPC UA Devices

BOD
=] X
<@opcua System

ISBM
PLM
orc UA’l System ‘
System
Could be any

application, just

© MIMOSA 2020

examples

OIIE SDAIR
CCOM
BOD

Condition-
CCOM . .
BOD Monitoring

System(s)
CCOM
BOD

ORM
System(s)




For More Information Please Contact

 Alan T. Johnston, MIMOSA President:

— atjohn@mimosa.org

* Prof. Markus Stumptner, MIMOSA Co-CTO

— University of South Australia: mst@cs.unisa.edu.au

* Dr. Matt Selway: Research Fellow

\SM
m

— University of South Australia: Matt.Selway@unisa.edu.au
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