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Presentation OutlinePresentation Outline

� Context

� What are the problems?

� Differing perspectives on interoperability (Capital 

Projects vs O&M)

� A solution path based on collaboration 
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Interoperability and Standardization are 
Foundational to Advances in Productivity
Interoperability and Standardization are 

Foundational to Advances in Productivity
� Standardization has provided many of the major productivity breakthroughs 

throughout human history

� This process began with language formation followed by weights and measures

� In the industrial age, standardization and interoperability for parts of mechanized 

devices (firearms, automobiles…) led to huge productivity gains

� The process has worked its way through most areas of manufacturing

� The implications of standardization and interoperability for Operations and 

Maintenance (O&M) have been just as profound as for manufacturing

� Information architecture and information itself have become increasingly large and 

critical portions of the deliverables associated with plants, platforms and facilities 

� Major productivity gains depend on transitioning to an interoperable, componentized 

architecture with shared supplier neutral, industry information models, 

information and utility services
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Core Problem to Overcome
Lack of Interoperability Between Key People, Processes and Systems

Engineering Systems

Proprietary Enterprise Business Systems

Proprietary Middleware

Proprietary Automation Systems



A Critical Paradigm ShiftA Critical Paradigm Shift

�A new industry solutions business model where systems of systems
interoperate based on open, supplier neutral standards

� Shared, supplier neutral industry information models

� Shared industry information plus confidential owner/operator specific information 

� Shared, supplier neutral industry utility services (SOA-2) driven by industry use 

cases, with the ability to be validated by 3rd parties

�Shared industry information models, all required industry and enterprise 
information (including all required O&M information) and shared industry utility 
services delivered as part of the EPC process and sustained through 
Life-cycle Management of Change.



Oil & Gas Use Cases

June 17, 2008 23

Information Service Bus

ISO
15926

Prime Objective: 
Sustainable 

Interoperability for 
People, Processes and 

Systems in the P2B 
stack

Methodology
OpenO&M Use Cases 
are developed with the 

owner/operator 
community with a focus 

on practical, 
experience-based 

functional 
requirements. 

The OpenO&M Use 
Cases are mapped to 

the Systems and 
Scenarios and then to 

the standards 
supporting the required 

data flows. 
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The OpenO&M Information Service 
Bus Model (ISBM) enables a 

common share space.

The need for an open Information Service Bus (ESB Neutral) 
enabling safe and secure information exchanges 
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OpenO&M Information Service Bus Model

Automation 

and Control

Safety, Health, 
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and Health 

Management

Sensor / Transducer Sensor / Transducer

Enterprise Business System

(Enterprise Resource Planning, Enterprise Risk Management, Supply Chain Management)
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The IT Stack for Second Generation SOA
Building On the Past, Enabling the Future

information Bus Architecture

The IT Stack for Second Generation SOA
Building On the Past, Enabling the Future

information Bus Architecture

ESB, MOM, RSS, FTP,  AtomPub, Named Pipes, 
Message Queue System, …

IEC 62264-5 (Transaction Message Wrapper and Verbs)

OpenO&M CIR-ML, MIMOSA CCOM-ML, 

WBF B2MML, OPC UA XML Object,…

SOAP, REST, …

HTTP, HTTPS…

TCP/IP, …

Ethernet, 802.xx, … Physical

Data Link

Network

Transport

Session

Presentation
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OpenO&M  ISBM Interface Publish/Subscribe, Push, and Pull Information
Exchanges with Published OpenO&M Channels and Topics

Channels – ISO 18435 Domains

Topics      – MIMOSA CCOM Objects (UML)



MIMOSA CCOM UML Version 3.2.3 SampleMIMOSA CCOM UML Version 3.2.3 Sample
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class 04 - Registry

AttributableEntity
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AttributableEntity
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EventableEnti ty

MonitoredEntity

+ IsTemplate:  Boolean [0..1]

+ Description:  cct:TextType [0..1]
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+ IsGroup:  Boolean [0..1]

Asset

+ SerialNumber:  cct:IDType [0..1]

Model

+ ProductFamily:  cct:TextType [0..1]

+ ProductFamilyMember:  cct:TextType [0..1]

+ ProductFamilyMemberRevision:  cct:TextType [0..1]

+ PartNumber:  cct:TextType [0..1]

Entity

InfoSource

Registry
Common Conceptual Object Model (CCOM)

Version 3.2.3

Last Updated: 2010-06-24

Copyright 2010, MIMOSA

All Rights Reserved.
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MIMOSA Open Systems Architecture for

Enterprise Application Integration (OSA-EAI)

Common Conceptual Object Model



ISO TC184ISO TC184

Nils Sandsmark and Alan T. Johnston
Co-Chairs

ISO TC 184 Plenary
May 4, 2010
Rosslyn, VA

ISO TC184
Oil and Gas asset management operations 
and maintenance Interoperability (OGI) 
Technical Specification Proposal



ISO TC 184

Problem and Opportunity
� Currently, most major Oil and Gas companies operate in a relatively siloed fashion.

� Lines of Business

• Upstream  - Exploration/Drilling/Production/Well Management/Mining /Separation (Oil Sands)

• Downstream - Upgrading/Refining

• Trading

• Pipelines/Distribution

� Functional/Departmental

• Capital Projects

• Enterprise Business Systems

• Enterprise IT

• Automation and Controls

� They desire to shift to an environment where people processes and systems interoperate in a 
comprehensive and sustainable way.

� Suppliers tend to be organized to support the existing silos

� Standards have been developed reflecting these same points-of-view and they are distributed over 

many ISO Committees and industry standards organizations

� Frequently, all of the points-of-view are legitimate 

� The multiple points-of-view need to be brought together in a mutually respectful manner  
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ISO TC 184

Industrial automation systems and integration 

ISO TC 108
Mechanical vibration 

and shock 

SC4
Industrial Data

15926- Data for Process 

Industries

10303-Product data 

representation and exchange 

STEP/PLCS

OASIS

Collaborating on the deployment of an 
international standard for product 

data exchange (ISO 10303)

SC5
Architecture, communications

and integration frameworks 

ISO 18435

MIMOSA OSA-EAI

WG7

Diagnostic and maintenance 
applications integration 

SC5
Condition monitoring and
diagnostics of machines 

ISO 13374

MIMOSA OSA-CBM

WG6

Formats and methods for 
communicating, presenting and 
displaying relevant information 

and data 

Some Relevant ISO Related Activities

ISO TC 67

Materials, equipment 
and offshore structures 

for petroleum, 

petrochemical and 
natural gas industries

ISO 14224

Petroleum, petrochemical and 

natural gas industries --
Collection and exchange of 

reliability and maintenance 
data for equipment 



ISO TC184

Physical Asset Control
Real-time Systems

Enterprise Business Systems
Enterprise Resource Planning (ERP)

The OpenO&M™ Initiative
Enabling Open Standards-based O&M Interoperability

OpenO&M™
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ISO TC184

ISO 18435 - 1
Application Domain Integration Diagram

Application Domain Integration Diagram

A4.1 – Intra-enterprise activities: Business Planning, Orders & 

Production, and Maintenance

A4.2 – Inter-enterprise activities: Supply Chain Planning, Logistics 

Strategy

A3.1 - Operations

Planning & Scheduling 

A3.2 – Capability Assessment & 

Order Fulfillment

A3.3 - Maintenance 

Planning & Scheduling

A2.2 - Asset Prognostics and Health, 

Quality, Safety, & Environmental 

Management

A2.3 - Maintenance 

Execution & Tracking

A2.1 - Supervisory Control & Human-

Machine  Interface

A1.1- Control, I/O,Data Acquisition,

Data Historian, Asset Utilization,

& Displays

A1.2 - Asset Condition Monitoring &  

Sample / Test / Diagnostic

& Quality Monitoring

A1.3 - Asset Configuration, 

Calibration & Repair / Replace

Resources 

( Material / Personnel )

A0.1 - Resource

Identification and Location 

A0.2 - Asset

Identification and Location 

Assets 

(Equipment / Facilities / Serialized Components / Sensors / Transducers / Software / Documents)

Level R4

Enterprise / Site

Level R3

Area

Level R2

Work Center

Level R1

Work Unit

Level R0

Asset



ISO TC 184

Conclusions and Recommendations

� MIMOSA/OpenO&M, FIATECH, POSC Caesar and CIEAM have begun an interdisciplinary 
based collaboration in support of asset management
� CIEAM (which is chaired by the TC108 SC5 Chair) has approved using the combination of ISO 15926 and OpenO&M as its 

preferred standards.

� CEAM (which is the global alliance for EAM) has approved the same approach.

� Nils Sandsmark (POSC Caesar, TC184 SC4) and Alan Johnston (MIMOSA, TC184 SC5) 
Propose an ISO TC184 Project 
� Focused on Oil and Gas, Chemical, Petrochemical Industry

� Based on expressed interest of this community

� Consequences of failure versus for discreet manufacturers – Baker Report (Risk Management)

� To further develop and pilot the collaborative approach for enabling improved asset management integration and more 

sustainable O&M interoperability

� SC5 Approved a Resolution for this at the SC5 Plenary in Paris April 24, 2009 

� Major owner/operators, key suppliers and multiple industry standards organizations are already 
engaged in this solutions-focused effort to specify how to achieve sustainable interoperability

� We believe it is appropriate to organize a TS effort at the TC level in order to help bring 
everyone together.



ISO TC 184

Task Force Result
Global Collaboration

� MIMOSA/OpenO&M 

� FIATECH

� POSC Caesar

� Center for Integrated Engineering Asset Management (CIEAM) 

MIMOSA/OpenO&M, FIATECH, POSC Caesar and the CIEAM have begun collaboration on a global 

basis to foster improved approaches to open standards-based interoperability for asset 

management through an industry-use case driven solutions process.



Recent Oil and Gas Industry 

Upstream Event Held In Houston

Keynote Speakers
Dr. Lee Hunt – President IADC

USCG Rear Admiral Landry
Dr. Thore Langeland – Manager IO, OLF

Theme
It is a small, interconnected world and 
we need to collaborate to develop and 

deploy the needed solutions. 



Integrated Operations reduce risks 

and improve productivity

Dr. Thore Langeland

Manager IO, OLF
September 15, 2010

Dr. Thore Langeland 
Presentation

Selected Slides



http://www.posccaesar.com/

Collaboration between 
standards organizations 
is key if we are to enable 

pragmatic industry 
solutions where 

interoperability is fully 
based on standards.



A Proposed Solution Path

Working Together Globally for Common Benefit 

IO
2005

IOM-OG
2010

CBM, EAM

IOHN
2011

Common Architecture for Drilling 

and Production

When possible, industry and government should work together to refine and enhance existing international 

regulations (such as those developed by the International Maritime Organization) to meet the challenges posed 

by energy exploration, drilling and production, rather than creating new and potentially conflicting regulations.  

Technology

Regulation

New Technology will help us implement these regulations in 

practical ways to achieve the needed gains in productivity and risk 

management.  Transparency and timeliness of information 

availability on-shore should be substantial foci as this will naturally 

tend to result in better management. 

Programs
and

Research Projects

IO Continues To 

Move Forward

Maintenance is now 
being explicitly added to 

enable IOM-OG

The IOHN project is now 
developing O&M use 
cases with a common 

information architecture 
including both Drilling 

and Production



IBM’s IIF

Target architecture

6

PCA’s RDS (ISO 15926)

Classes &

Relations

MIMOSA’s Registry

Assets & Systems

(Individuals)

Information Service Bus (ISBM)

OpenO&M, PCA, iRING

Maintenance

Operations

Production

Development

Drilling

Environment

Safety

Registration

Classification
Users

Providers

Data

HistorianData

Historian
Data

Historian

EqHub

EPIM’s 

Equipment
Catalogue

Applications A Comprehensive 

Architecture for 

Sustainable, Risk 

Managed, Standards-

based 

Interoperability

Includes:
Capital Projects

Operations 
Maintenance

Life-cycle Engineering



ConclusionConclusion

� We are making significant progress in solving real 

industry problems through broad, interdisciplinary 

collaboration 

� The OpenO&M Initiative has established strong 

credentials as an enabler of industry solutions with 

owner/operator leadership and supplier support

� We hope you will join this important activity and support 

our collaborative efforts

Further information about OpenO&M and MIMOSA 
is available on the MIMOSA website at 

www.mimosa.org


