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Reasons for Oil and Gas Interogerability (OGI) Pilot
and ISO OGI TS (ISO 18101)

» Problem Statement — Current Oil and Gas and other Asset Intensive
industry enterprise solutions are too complex and too difficult to sustain.
v The current enterprise solutions model is critically dependent on large amounts of
custom Systems Integration and this is a weak link.
» Expensive to sustain (20% annual recurring maintenance cost)
» Fragile — Vulnerable to breakage
v The current solutions model also forces data to be re-entered many times rather
than managing it on a full life-cycle basis
* Increases costs
» Decreases quality

» Owner/Operators are asking for a better Solutions Model
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Transforming the Oil and Gas Industry Solutions Model

= OGI Solutions-Process
v Transforming industry solutions model from integration to sustainable interoperability
v Driven by owner/operators, with standards org & supplier participation
v" Prioritized fully dressed industry use cases

» To Be State -OGI Ecosystem-Full life-cycle industrial ecosystem — “Unwalled Garden”
v Enables sustainable system of systems interoperability for key classes of systems
v" Portfolio of published, supplier-neutral standards-incorporated by reference
v' Semantics, Objects, Services Oriented & Event-Driven Architecture
= OGI Pilot-Developmental and interoperability testing grounds
v" Participating standards bodies suppliers help shape the ecosystem rules
v' COTS solutions components must support fully dressed use cases-evaluation matrix
» Develops core of permanent OGIl eco-system test-bed

» Provide basis for ISO OGI Technical Specification (ISO 18101)
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Interoperability Versus Integration
The New Industry Solutions Process

» Project specific solutions process - Integration

Use cases, custom code and testing are all project specific
Integration risks are borne by Owner/Operator and Integrator
Expensive and high risk to implement and sustain (20% - 25% annual recurring cost)

Not repeatable, lower quality due to project specific code base

» Industry-driven Solutions Process - Interoperability

© 2012 Chevron

Requirements Driven — The use case approach by OpenO&M is a good example of this
Industry Foundation Architecture — Open standards incorporated by reference
Industry compliance data sets are developed and managed by industry

ISOTC 184 OGI TS is an example of an activity that sets forward a ‘Target Industry
Foundation Architecture’ and codifies piloted industry solution

Suppliers develop, maintain and license compliant adaptors as COTS products

Enables repeatable and scalable industry-driven solutions for Oil and Gas shared with
other elements of Critical Infrastructure

Guided by Owner/Operators with assistance from service companies and standards
bodies



Various Interoperability Definitions
= |[EEE: The capability...

v" of two or more systems or elements to exchange information and to use
the information that has been exchanged.

v for units of equipment to work together to do useful functions.

v" that enables heterogeneous equipment, generally built by various vendors,
to work together in a network environment.

v" of two or more systems or components to exchange information in a
heterogeneous network and use that information.

= SEI: The ability of a set of communicating entities to
v" (1) exchange specified state data

v" (2) operate on that state data according to specified, agreed-upon,
operational semantics

» Data/information interoperability is necessary, but only part of the requirement
for Interoperable Systems of Systems
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Context for Collaboration

/Reference Information Semantic Context Execution Environment
Environment “pP2B Stack”

ISO 15926

Transform
Engine

OpenO&M
Information Service Bus

—

Controls ISO 13374
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the

REFERENCE ENVIRONMENT

0&Mm O&M Greenfield Handover for the Oil and Gas Industry

(OpenO&M Use Case #1, Scenario #1)

OpenO&M-ISO 15926 Transform Engine
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OpenO&M Information Service Bus Model (ISBM)
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EXECUTION ENVIRONMENT

OpenO&M Common Interoperability Register (CIR)

ERP, ERM, PORT
Enterprise Resource Planning Systems, Enterprise Risk
Management Systems and Enterprise KPI/Event Portals

Production Orders Production MES KPIs
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MES
Production Forecasting & Scheduling Systems
Forecasted Asset Performance OPM KPIs
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PRODML) Planned As-Maintained Asset
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MIMOSA) & Events (OPC) Data & Events (MIMOSA) (MIMOSA) (MIMOSA)
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Condition Monitoring Systems

(Measurements, Events, Inspections, Calibrations, Conditions, Usage and Sensed O&M Actions)

1&C Device
Monitoring

Corrosion
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Performance
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MIMOSA CCOM O&M Reference Data Taxonomies (REG-TAXONOMY)

MIMOSA CCOM O&M Reference Data Dictionary (REG-DICTIONARY)



the that
oiienO&M Industry Foundation Architecture

transfers

BUSINESS PROCESS /f SERVICES EXECUTION ARCHITECTURE

Run-time Services wWorkflow Execution Governance Services
Composition Services Business - Task Orchestration
Business Services Process F Mgmnt Supervisor: Broker, atc.
Application Services Model SLA Mgmnt. Services
Roles Interaction
Build Tools Responsibilities (collaboration) ‘Bind” Services
Open Operation an alntenance Ity Services and ISBM*
*Information _Service Riis Model
o, Data Model Persistence
o ooy =%z External Model Map Intelligent Cacheing
o MetaData Data Store
o = e MNameServices Data Warehouse -

Event Detection Subsystem: real-time detect, correlate, publish/subscribe, forwarding, etc,

Messaging Subsystem: routing (content, rules,etc.), queueing, transformation, synch/asynch, etc.

OpenO&M

transfers



Oil and Gas Interoperability (OGI) Pilot

OGI Pilot Business Use Cases Roadmap - Part 1 (Summary)

~ : |
Primary Actors ! !
Business and system actors involved in each use case : :
e g. Plant Construction Manager, Engineering Design System : :
: : : : : | |
1
1 Tumover care™~ [l
= F'n:-je-ct Daia- 1 1 Ca"m“:lm?uc > : Decommissioning
i C— . .
Commissioning / Crperations & Maintenance "
— ! ] | | R
1 | i 1 1 1 |
Continuous Handover of Structured Digital Assets Sustained Lifecycle Digital Asset
Establishing an Environment for Lifecycle System of Systems Interoperability Management
[ [ | 1 1 1 ]
1 I
Major Unstructured Digital Assets ! !
Information that is not intended for further computer-based processing : :
e g. Documents, Rendered Drawings/Diagrams, Certificates : :
-------------- e Y St A
1 I 1 1 1 1 I
Major Structured Digital Assets H i
Information that is intended for further computer processing and extraction ! !
e_ g Tags, Data Sheets, Breakdown Structures, Topological Networks : :
1 T 1 1 1 |
______________ e e e e e e e e

1 Referenced OGI Use Cases

F-—t

1
i
1
: Use Case 1: Capital project handovers to O&M
1
1
1

]
: Use Case 10: Automated provizsioning of O&M systems

Use Case 4: Enterprise Product Diata Library Management

Use Case 11: Enterprise Reference Data Library (RDL) Management
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Oil and Gas Interoperability (OGI) Pilot

OGI Pilot Business Use Cases Roadmap - Part 2 (Summary)

g D

1 . 1
! Primary Actors !
! Business and system actors involved in each use case !
[ e.g. Plant Operations Manager, Engineering Asset Management System A
1 1
1 1
Tumover care, MApproved for E
_ custedy, 1
Engineer [ T ! Decommissioning /
Procure : Operations & Maintenance : Disposal
Construct 1 1
! !
Continuous Handover of Structured Sustained Lifecycle Digital Asset Management
Digital Assets Sustaining the Interoperable O&M Environment

Major Structured Digital Assets
Information that is intended for further computer processing and extraction
e.g. Tags, Data Sheets, Breakdown Structures, Topological Networks

Referenced OGI Use Cases

Use Case 2: Recurring Engineering Updates to O&M

Use Case 3: Field Changes to Plant/Facility Engineering

Use Case 4: Enterprise Product Data Library Management

Use Case 5: Asset Installation'Remowval Updates

Use Case 6. Preventive Maintenance Triggering

Use Case 7. Condition-Based Maintenance Triggering

Use Case &: Early Warning Motifications

Use Case 9: Incident Management/Accountability

‘ Use Case 10: Provisioning of O&M systems

| Use Case 11: Enterprise Reference Data Library {RDL) Management |
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Oil and Gas Interoperability (OGI) Pilot - Methods

Owner/Operator leadership

Industry Use Case driven - (OpenO&M, PCA and SPE DSA-TS) Use Cases
Cooperatively aligned with PCA under Joint MIMOSA/PCA O&M SIG

Overall Solutions Architecture under Joint MIMOSA/PCA IT Architecture SIG
Managed like a true capital project- Worley Parsons-Lead EPC for downstream pilot
Pragmatic focus on Commercial Off The Shelf (COTS) products

Suppliers assume responsibility for compliance of their own products

» Publication — All working documents and results are on the mimosa website at

WWW.MIimosa.orq

» Proven OGI Pilot output provides basis for ISO OGI Technical Specification
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http://www.mimosa.org/

OGI Pilot Phase 1+ Presentation Team
Semantic Days 2013 — Stavanger, Norway

Assetricity- Ken Bever - Cincinnati , USA IBM — Bruce Hyre - Raleigh , USA
AVEVA - Jim Klein - Houston, USA UniSA — Georg Grossmann - Adelaide, AUS
Bentley — Keith Willshaw, UK Worley Parsons — Cormac Ryan- Hong Kong
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OGI Pilot Phase 1+ Presentation

IBM ISBM Implementation Provides Connectivity Environment

AVEVA P&ID Pmteusl

” —

MIMOSA IOMOG
CCOM-ML R LT[Ry (=]}

MIMOSA
CCOM-ML

OWL/ecXML

-—

Intergraph

P&ID XMpLant

MIMOSA CCOM
ISO 15926 Reference Data

s @ opcua

Register

Worley Parsons-Lead EPC for Downstream OGlI Pilot
*Developing and Managing Reference Engineering Data Set

*Providing standard engineering artifacts used for EPC process
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Debutanizer P&ID 001- Worley Parsons
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MIMOSA LED MAJOR SYSTEMS OF SYSTEMS
INTEROPERABILITY EFFORTS FOR THE O&M
COMMUNITY

NOW, IN COOPERATION WITH PCA AND FIATECH, WE
ARE PROVIDING A FULL LIFE-CYCLE ECOSYSTEM FOR
INTEROPERABILITY

lﬂ_\ POSC Caesar
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MIMOSA Summary

» Focus on Physical Asset Life-Cycle Management and Facilities O&M
= Develops and publishes industry-driven standards in alignment with 1ISO
Officially organized as a 501c(6) non-profit industry association in 1997

Membership

v" Owner/Operators — Oil and Gas, Chemical, Aerospace and Defense Sectors
v’ Suppliers/integrators

v" Academia/Researchers

v" Industrial Media

Intellectual Property (IP) Rights Policy fully based on OASIS Policy
Founding Member and IP Manager for OpenO&M™ Initiative
OpenO&M Owner/Operator Leadership Council

= Founding Member Standards Leadership Council
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Requirements-driven Development of Standards

= MIMOSA has a rich history of developing industry standards

which are driven by industry requirements

« Common Relational Information Schema (CRIS) — 5t" Normal Form Relational Model
» Common Conceptual Object Model (CCOM) — Asset Management Object Model

» Open Systems Architecture for Condition Based Maintenance (OSA-CBM)

» OpenO&M Information Service Bus Model (ISBM)

» OpenO&M Common Interoperability Register (CIR)

= MIMOSA works closely with formal standards bodies to help
develop international standards reflecting industry requirements
v/ ISO TC 108/SC 5 — I1SO 13374 (CBM)
v/ I1SO TC 184/SC 5 — I1SO 18435 (O&M)
v ISO TC 184/WG 6 — Developing ISO OGI Technical Specification

\

\ :
~ » 14 9
MR NN © 2012 MIMOSA




MIMOSA CCOM Object Identifier

Immutable,
Globally-Unique,
Non-Meaningful
ISO/IEC 11578
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‘CCOM XML
Schema with
CRIS XML

Schema for Servil e
. Compound
CRIS XML Documents

Distinct Objects for Functional
Tag (Segment), Product
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Serialized Equipment (Asset)

Immutable,
Globally-Unique,
Non-Meaningful
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Army Collaborative Telemaintenance —
Armny CECOM

U.S. Army Collaborative Telemaintenance Demonstration

U . S . Army C ECO M Revised 07/03/2002 — Phase | Demonstration
Collaborative Telemaintenance Project

Demo Architecture Based on
reusable MIN-Client™ & MIN-
Server™ Components
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ndition data

Phase |1 Demonstration Briefing — July 31, 2002 # . Faijife and ciagnosti info
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Execution Environment Data Transport

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

WBF B2MML, OPC UA XML Object,...
Publish/Subscribe, Push, and Pull Information

Exchanges with Published OpenO&M Channels and Topics|
IEC 62264-5 (Transaction Message Wrapper and Verbs)

ESB, MOM, RSS, FTP, AtomPub, Named Pipes,

Message Queue System, ...

OpenO&M XML Data Object
OpenO&M ISBM Interface
Transaction
Exchange Services

SOAP, REST, ...
HTTP,HTTPS...
TCPI/IP, ...

Ethernet, 802.xx, ...

-l

Channels — ISO 18435 Domains

- Topics - MIMOSA CCOM Objects
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MIMOSA Common Conceptual Object Model
CCOM

class 04 - Registry ~

Common Conceptual Object Model (CCOM) Re | t
Version 3.2.3 g S ry AttributableEntity
Last Updated: 2010-06-24 Enterprise

Copyright 2010, MIMOSA
All Rights Reserved.

0..1 0.1
controlled by

BaseType registered by

CriticalityScaleType h
registers controls

+ Minimum: Measure 0..* 0..*
+ Maximum: Measure

AttributableEntity R
registered by

Site

Criticality

0..1 0..1
registered by

+ Value: Measure
registered by

template re@isters equivalent

0..* 0..1

equivalent

EventableEntity
. ) Segment
MonitoredEntity 0..1

<_ + IsGroup: Boolean [0..1]
registers

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

[ﬁ 0.1 /F 0.1

equivalent

equivalent registers
o.* 0..*

Model Asset Entity
InfoSource

ProductFamily: cct:TextType [0..1] + SerialNumber: cct:IDType [0..1] equivalent
ProductFamilyMember: cct:TextType [0..1] 0..1 o1
ProductFamilyMemberRevision: cct:TextType [0..1]
PartNumber: cct:TextType [0..1]

AN I

oo+

© 2013 MIMOSA




Common Conceptual Object Model

class 08 - Networks and Taxonomies /

Common Conceptual Object Model (CCOM)

Version 3.2.3 Beta

Last Updated: 2010-06-06
Copyright 2010, MIMOSA
All Rights Reserved.

Entity

ValidNetw orkForMonitoredEntity

Networks and Taxonomies

+ Start: UTCDateTime [0..1]
+ End: UTCDateTime [0..1]
parents
0..* 0..* AttributableEntity _ 0.* Entity
0.1 Hierarchical Entity children HierarchicalLink
- 0..*
EventableEntity parent + Order: cct:NumericType [0..1]
MonitoredEntity
0.1 child
+ |IsTemplate: Boolean [0..1] 0.1
+ Description: cct:TextType [0..1] v
/[\ 0..1 /[\ 0..1 0..
to :
| t
from | Netw ork «invanant» HierarchicalNetw orkLink
entry edge {Network parents and
TypedEntity H - - - ghif!dredn bare only --4 + Start: UTCDateTime [0..1]
N k i 0..* @mEe! 937 + End: UTCDateTime [0..1]
SIS SN for. HierarchicalNetworkLinK]
+ Order: cct:NumericType [0..1] 0..1
0..1
+Successor
0..*
+Predecessor .
0.* 0.*
d SuCCessors Entity BaseType
predecessors Taxonomy ValidNetw orkForAgentRoleType o1 AgentRoleType
™ + Start: UTCDateTime [0..1]
\ + End: UTCDateTime [0..1] o*
Y\
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_Oil and Gas Industry Adoption of Standards
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UNCLASSIFIED z
RDEC D Platform Life-cycle Information Management \‘\‘*:

AMRSED

Concept Mapping- Aerospace & Defense Industry STRENGTH THROUGHTTECHNOLOGY

Process Industry Developed,
Ontology-based Geometry,
Topology and Reference
Information Standards

Cross Industry Developed
Physical Asset
Management Standards
(Sensor To Enterprise)

Aerospace and Defense Industry
Developed Life-cycle Reference
Data Exchange Sets

ISO 15926-3&
STEP PLCS MIMOSA

- DEXs  OSA-EAl OSA-CBM

GEIA STD 0007 ASD $1000D

Government Developed Military
Platform Element Definitions in
ISO STEP AP Formats

Aerospace and Defense
Industry Developed IETM
Standard




LEVERAGING THE ISO PROCESS
FOR ESTABLISHING STANDARDS
AND SPECIFICATIONS




ISO TC184 Manufacturing Asset Management
Integration Task Force

March 2009 Total Asset Life-Cycle Summary
FIATECH MIMOSA/OpenO&M™
POW
I/\
'ggsdi;ﬁt 'Aﬁ:(e; Construction Operations & Maintenance (O&M) End of Life
Product/Asset/Plant/Facility/Vehicle Life—CycIes>

[ SC1 & sc4 J [ Other J {IEC TC 65] [ SC5, SC5-IEC/JWG5, SC4-SC5/JWGS8 J{ Other J

Standards Standards OpenO&M & Other Standards Standards

ISO/IEC UID

Services Oriented Architecture Using Standards-based Federated Data Model



ISO TC 184/WG 6

Oil and Gas asset management operations
and maintenance Interoperability (OGIl)
Technical Specification Project Update

Alan T. Johnston
Convener

Nils Sandsmark
Co-convener

September 23- 25, 2012
Orlando, FL

ISO TC 184/WG 6



Scope and Deliverables

= The OGI TS specifies the use of a combination of ISO and industry standards to
meet the interoperability requirements of the Oil and Gas industry and appropriate
closely related industry groups such as the Petrochemical industry.

= Major associated deliverables include:
v~ Industry developed and owned Pilots driven by industry Use Cases

e Downstream Pilot
e Upstream Production Optimization and Drilling Automation Pilots

v" Industry developed and owned Use Cases are prioritized by owner/operators
and incorporated by reference

v" Industry developed and owned pilot & Compliance Data Sets are
incorporated by reference

- Downstream Data Set — Plant Light Ends Unit with debutanizer and depropanizer towers
e Upstream — Drilling Automation , Rigs and Wells Construction Data Sets — with SPE DSATS

ISO TC 184/WG 6



OGI Use Cases

onenn&M key industry use cases

imitiative}

1. “digital handover” as-designed/engineered/built O&M information
from engineering, procurement, construction phase to O&M phase

2. recurring updates - send engineering upgrades to O&M systems
3. field engineering changes sent to engineering (bottom up)

4. on-line product data library updated with engineering reference information
(asset based data)
5. operations & maintenance configuration changes
(e.g. remove/replace transmitter)
6. preventive maintenance (PM) triggering
7. condition-based maintenance (CBM) triggering
8. early warning notification &, Production Reporting
9. incident management — actual & near-miss information captured and

escalated along the lines of accountability
10. O&M systems information provisioning

ISO TC184
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Context for Collaboration

/Reference Information Semantic Context Execution Environment
Environment “pP2B Stack”

ISO 15926

Transform
Engine

OpenO&M
Information Service Bus

—

Controls ISO 13374
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Some Relevant ISO Related Activities

ISOTC 67
Materials, equipment ISO TC 108
and offshore structures Mechanical vibration . —I.SO TC 184 . .
for petroleum, and shock Industrial automation systems and integration
petrochemical and
natural gas industries

SC5 SC5
. o SC4 . . .
Condition monitoring and . Architecture,communications
- . ‘ Industrial Data - .
diagnostics of machines and integration frameworks
1SO 14224 15926- Datafo_r Process
1ISO 13374 Industries 1ISO 18435
Petroleum, petrochemical and
natural gasindustries -- MIMOSA OSA-CBM 10303-Productdata MIMOSA OSA-EAI
. representation and exchange
Collection and exchange of WG6 WG7
reliability and maintenance STEP/PLCS ) ) )
data{‘or equipment Formats and methods for OASIS Diagnostic and maintenance
communicating, presenting and applications integration
displaying relevant information Collaborating on the deployment of an
and data international standard for product

data exchange (ISO 10303)



ISO 18435 -1

Application Dornain Integration Diagram

Application Domain Integration Diagram

A4.1 - Intra-enterprise activities: Business Planning, Orders & A4.2 - Inter-enterprise activities: Supply Chain Planning, Logistics evel R4
Production, and Maintenance Strategy nterprise / Site
4 4
A3.1- Operations $ A3.2 - Capability Assessment & A3.3 - Maintenance G Level R3
Planning & Scheduling Order Fulfillment $ Planning & Scheduling Area
- .
( . A2.2 - Asset Prognostics and Health, f .

) | o e | | i e
L Management L 9 Work Center
(— A1.1- Control, [/O,Data Acquisition, A1.2 - Asset Condition Monitoring & ( . .

Data Historian, Asset Utilization, ] $ [ Sample/ Test / Diagnostic ] $ C»;«:ifr-a:«::t: g:n:i?L/I?:ﬁg;;e Levil Sl't
\ & Displays & Quality Monitoring P P oren
A0.1- Resource A0.2 - Asset Level RO
Identification and Location Identification and Location Asset
Resources Assets
(Material / Personnel ) (Equipment/ Facilities / Serialized Components / Sensors / Transducers / Software / Documents)
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ISO Global Collaboration
= Center for Integrated Engineering Asset Management (CIEAM)

= Energistics

= FIATECH

= MIMOSA/OpenO&M

= POSC Caesar Association

Global cooperation between industry organizations to enable open standards-based
interoperability for asset management through an industry-use case driven solutions process

ISO TC 184/WG 6
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OGI Pilot Anticipated Additions for Phase 2

= Direct participation from Autodesk

= Multiple EPCs adding and managing engineering content
using multiple products

= Multiple O&M Suppliers Are Being Added
v OSISoft
v Rockwell Automation
v Emerson Process Management

v Invensys
v IFS

\ ™
N\ » » "
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Summary Update fromm BP and Shell Hosted Meetings

= BP will begin “officially” participating in the OGl pilot activity on a resourced basis

= |SO TC 184/WG 6 meeting hosted by Shell in Rijswijk, Netherlands.
v" We are going to have increased cooperation with USPI (Netherlands) and the ENA (Japan)
v" We are working to align the CFIHOS activity (started by USPI and ENA) and the OGI Pilot

v" This should help avoid the creation of competing RDL and leverage the work from all 4
industry associations (MIMOSA, PCA, USPI and ENA) in a mutually beneficial way.

v" There are some concerns about the ISO process and export restrictions which we are
going to need to work around. Following the process of leading with the Pilot will be more
important than ever.

= The Shell VP of Technical Information Management hosted our closing meeting

» We Officially Invite China to participate in ISO TC 184/WG 6 and for all
Interested parties to participate in the OGI Pilot

\ \
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