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Challenges & Opportunities

- give a green lite to innovation -
Challenges:

* Integrity issues

UG 8 N/
Digital Twin
[ ] [ ] [ ]
. e, ¢ [Interoperability issues;
For each physical ... the creation of a DIGITAL TWIN, sum of all its T e
component 1D, 2D, 3D and 4D descriptive data coherently linked together. .. anywhere & anytime

e Systems integration cost;
* Data quality issues.
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. Document-centric =y = —I Object/Data-centric . e, 0
“Mechanical” jcset Management —I » Qcﬂ Asset Management “Information” 0 p po rt U N It | es .

: A5 )
Integrity Integrity . Plug an d PIay;

Evergreen “as-built information  Vendor Neutral;

e Archive and reuse information;

* Model Based.
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Standard Model based Asset and Facility Management

Process and systems engineering driven / PERA }
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Components Models
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Systems Models
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Industrial Process Models

g, Engineering, Design, O& @
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OIlIE Simplified Systems Connectivity and Services Architecture

Enterprise Business Systems

OlIE Plannin Engineering Construction Operations  Operations Risk  Maintenance
Administration & Design Management Management Management  Management

! ! ! l ! ! !

|IEC 62264 Messaging Service Model /OpenO&M Information Service Bus Model k. >()
T I I I
T I LCTTTTERS ST R oo REE Inter-Enterprise
. I ruste V..V V.V v \Z ! Connections
Cloud Fr|end|y PERA For | Systems oo HSE and Prognostic &
. .. L and Control Operation <«  Health !
Industrial Dlgltal : Monitoring Management !
| A N :
Ecosystems | i 1 :
E — > Automation Control Bus E
Connectivity Legend lIOT Device < i ................. $ Sensor/ E
lloT Connection : Device <«—> Device !
<—> lloT Connections , Transducer
G > (Constrained) e e ——— I
<—> Trusted IT/OT connections . \l; - .
Shared Information Industry Reference Data Libraries

<> (Constrained) lloT Device Metadata

<> ISBM Web Services E and Semantic Enterprise Reference Data Libraries lloT Device Metadata :
! Context (1ISO 15926, OTD, CDD...) !



Digitalization and Interoperability
- includes IT IM -

Enterprise Business Systems

OIIE Administration
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Management
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Engineering Design

Operations
Management

o o

Operations Risk

Management

Maintenance

Management
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IEC 62264 Messaging Service Model /OpenO&M Information Service Bus Model

Standard, Cloud Friendly Enterprise Solutions
Architecture For Digital Business Ecosystems

Connectivity Legend

e lloT Connections

(Constrained)

Trusted IT/OT connections

ISBM Web Services

(Constrained)

Systems

110T Device

Automation and HSE and Operation

Control Monitoring

{ J

Prognostic & Health

Management

M S 0

Inter-Epterprise
Connections
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Automation Control Bus
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Device

Sensor/
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Transducer 1

Shared Information and
Semantic Context

Enterprise Reference Data Libraries
lloT Device Metadata

Industry Reference Data Libraries
lloT Device Metadata
(1SO 15926, OTD, CDD...)

Models Included

Implementation
v’ Persistence — Proprietary;
v Exchange - MIMOSA CCOM
Fit for Purpose;
Pragmatic/proven;
Multiple-RDLs
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The Recommended Practices
- don't reinvent the wheel: Increase productivity with strategic reuse -

* A big Question:
“Build solutions from scratch each?”

* Recommended Answer:

“Adopt and adapt existing standards among all participants.
If appropriate standards don’t exist, team cooperating
organizations to cec ims

Engineering and
Construction

¢

l IT Metwarks ]

o

P
Q%f;,%"%q. - Owner/Operators
% o

(OEM)
Manufacturers

Enterprise Business
Syste

3

IT Metwoarks |

Enterprise Business
Systems

¢

I IT Netwaorks

(Pake/Model Information, Seriali)

¢ Manufactured [Menitoring, Diagnestics, t
e an:s::ttu Brogasties) Courtesy I1SO 18101-1
and Control and Control 6



OGl Pilot

- don't reinvent the wheel: Increase productivity with strategic reuse -

OIlIE/OGI Standardized Use Case Structure

Standardized Methodology to Define and Re-use OIIE C onents

OIIE and OGlI Pilot

User Stories :;lca:;zround Ko . . .
- High-level rrecnditions e * Driven by standard industrial use cases
*Pictographic ondtion | *Scenaros « Standard industrial digital ecosystem architecture
2:::51;;::;: o — | « Standard industrial use case architecture
and/or Events promi s e Standard information models
— :;’:t;':; Scenarios cnefersceom e' * ISDDs specify property sets
e  Standard reusable scenarios and events
i i * Repeatable, scalable and sustainable
‘ “Ulormation/DataModel? * |SO 8000 — Data quality
‘ Events i;.. Hectetnesore v (3 « CCOM - Contextualized Exchange — Asset Mgt
implementetion ol Gvents
Figure A.2 - Standardized Use Case Structure Courtesy 1SO 18101-1
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A path forward

- Pragmatic basis for Industry Digital Transformation by 2020
Incremental Delivery — Specify, Validate, Standardize

Follow Recommended OIIE
practices

Reference Interoperability Execution

Environment Digital Transformation Environment
Supplier Neutral

IEC 62264 MSM/OpenO&M ISBM

gf;:i Shred semanic Cotet_| > O&M v’ User Stories — Stano!ard Use Cases
Digital Twin/Event/Time Series » Standard Scenarios;
e » Standard Events;
Validated v OGI Pilot to validate the process;
AR ———— v’ Technical Reports (OIIE and I1SO);
S0 8000 v’ Drives next OGI Pilot sub-phase;

v’ Drives next parts of ISO 18101.
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Questions and remarks?
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Process Industry Smart Manufacturing
- Agile Integration and Standards Based Interoperability

Systems Integration and Interoperability Management Process

----------------------------- -N
Analytics can be performgdfn all levels using the Models to \\ M

Contextualize the Sensor,—'based Information. Other significant .
events are also captureo!for analysis, including those resulting Management
in Configuration Change:; resulting in Model Changes. Models

Supply Chain Integration ERP Process Models
L 7/

Industrial Process Models

Equipment Models System Models

Components Models

Device Models

-----------_’

’_------

~

Sensor Models
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Critical Infrastructure Management Process
-Public/Private Cross-Sector

5 Energy,
Multiple Sectors Wastewater

Management,
Transport, IT

|

Enterprises

Plant/Platform/Facility

[ [

Enterprise/Area/Unit
/Risk Models \ /Risk Models \ (Risk Models \ /Risk Models \
Business Process Models Business Process Models Business Process Models Business Process Models
Components Models Components Models Components Models Components Models
Systems Models Systems Models Systems Models Systems Models

\undustrial Process Models J undustrial Process Models J undustrial Process Models J undustrial Process Models J/
WMLMOSA © MIMOSA 2018




The Digital Assets

- where IT IM resides to provide information-

Owner Operator

Models Included

Functional
Requirements IHOS/DFO ° Data MOdEIS
nstrumentLoops andar H H
Vs e v Conceptual — Original ISO 15926 data
— Functional | Spare Part Gustomiseto oy
b Design T e model;

}

|

|

; > Persistence — Proprietary;
G_I_V Contractor Definition System

Specification [ Drawing Standards | Management / I I °
Development Handover SEE m p e m e ntat I o n
i ITB Meedate
FEED R
Handover (rackage l EP C Project Corrosion
Specification Handover Management > Exch a nge — csv fi I e °
4
- 1l Spare parts °
7 —t 4 Common dominator.

P Application n
Systems Preliminary > N Handover | Intelligent 2D
Design Systems £ Database > Drawings
V;f Handover Intelligent 3D

Modeling

Equipment
Vendors

Y

Same thing over again for each
i Sub Contractors e

execution of the projects.
Is this good enough to do your job?

Federation

|

Courtesy CFIHOS Project
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The Digital Assets

- where IT IM resides to provide information-

Functional Owner Operator MOdElS |nC|UdEd

Requirements IHOS/DFO e .
— - [ [ * Activity Model

> Handover

Information -

i : . % [ ] [ ]

S s e ow v PISTEP Activity Model;
\ rojec =

Design O v' 1SO 15926-1;

Specification Management

Drawing Standards
e System
Development Handover °
Database Document D t M d I
|TB — Management a a o e S
FEED

}

System

[ | EPC v Conceptual — Old ISO 15926 data model;

Specification Handover — Management
Definition System

’._l_‘ Contractor | | —— v Implementation

Federation of

Application ot P ST = . °
Systems Prlenl::il;\:ry A e | b Eoms g::‘:';a":; ~—t— '"Be::v?,ie:ssm > Pe rsi Ste nce — P ro p ri Eta ry;

¢

Handover » Exchange - MIMOSA CCOM;
@ Fit for Purpose;

Sub Contractors ‘ PragmatiC/proven;

OtherApplications

| € Binding, Engineering, Design,
O&M;

Equipment
Vendors
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Data driven asset management
- Becausefgwe care what you do on the assets-

(8)] .
Accelerated ‘B Enhanced Operational “Digital Twir”
£ . - igital Twin
preparation of T Iifflt:lency
. « Single S Of

mtewentlon 2 2 Accelerated For each physical . the creation of a DIGITAL TWIN, sum of all its aTrultT,g: avﬁﬁ;ﬁe
COSt té = response time to component 1D, 2D, 3D and 4D descriptive data coherently linked together... anywhere & anytime

] & T o P oy

reduction E o < < notifications & Pt TR

e 5.5 W8 g emergency | W

T8 O =< Easy ¢ = Situations 1D —

o E @ 8 2T 2D 4D

8 £ Hand-© S Ensured

S0 = = 'r% Document-centric =y |¢_| Object/Data-centric

g_ g O o Over j= = SUStalnablllty Asset Management :I-_I‘ 3%?6‘ Asset Management

®© i
- .”" process S Capitalisation on
Break silos G & Enhance Asset existing work
between © © knowledge Better The Digital Twin gathers all the technical information describing an installation in
metiers o Reduced people traceability & a single source, usable by all, in collaborative mode
exposure to risks control of Courtesy CFIHOS Project

Courtesy CFIHOS Project . .
modifications
Courtesy CFIHOS Project
Courtesy CFIHOS Project
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The Digital Organization

- Something new in our atmosphere? -
Enable Lean Team 1

/“ t A proposed new project management
o - «wmoou | organization:
— s * Go “Digital” a new breed of the project
\ . organization in charge;

* Making a use of emerging ICT.

Software Suppliers now Saying:
Loadingto  “Are you “CFIHOS” ready?”

Applications

Specify Information Information

“What does it mean to you?”

Contract |
Courtesy’GFIHOS Project Handover

Information Courtesy CFIHOS Project
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Challenges & Opportunities
- Give a green lite to innovation -

Challenges:

* Interoperability issues;

e Systems integration cost;
e Data quality.

Physical Asset Digital Asset

Opportunities:

W » * Plug and Play;

Mechanical Integrity Data Integrity * Vendor Neutral;

* Archive and reuse information;

e Model Based;

* Evergreen “as-built information;”

* Integrity between Physical Assets and Digital Assets.

Courtesy AVEVA CFIHOS Project
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The Physical Assets

Dehydration
Wielihead Gas 1o

wwwwwwww

mmmmmmm

;Mechanica '
RS Integrity |

Completion,
Commission
and Startup

- Things you can kick - e Conventional “Engineering” — what we’ve

been doing for living;
&= * From process design schematics
& (conceptual) to facility (things you can
= kick);
 Life-cycle representation including a take-
over and hand-over process.

S * Smart manufacturing — EPC and O&M using
Product [Product . . End of
Design MEG Sll:a;lilgart‘e Procure | Construct Operate & Maintain (O&M) Life Open 0 &M .
Device/Equip Platform Integrator Owner/Operators v ISBM/IEC62264 MSM;
Manufacturing Capital Project P \/ |SA95 ) Operation Management'
’
Prod Model/Product = C /S Pack /S fS /Plant/Facility/Platf; o
roduct Model/Product = Component yster;}(‘e-agy;i(:) ystem of Systems/Plant aa[> \/ OAGI _ ERP BZB, e_commerce;
v' OPC — Automation Data Exchange;
Courtesy ISO 18101-1 v MIMOSA - Asset Management, CCOM.
Courtesy CFIHOS Project MIMOSA Technical Meeting at BP America 17



The Digital Assets

- What is required-

Enable Lean Team

A MULTI-DISCIPLINARY TEAM

(

DIGITAL
PEOPLE

Deputy Digital

Implomentation

Manager

Manager

(]
(]
Company Digitsl
Execution Manager
(]

Innovation

Level 4

Level 3

Level 2

Level 1

Level O

Information
Handover
specification

=

Architecture
specification

From innovation to implementation,
follow the leader, the PERA — Target Architecture;

The master plan first;
Relying on information from the outsourced EPC

process;
Progressive handover to get ready for the 1% Qil.

Interpretation

Level 4

Handover

Information Level 3

/
= 0 D R 2 |I Level 2
, G Level 1
Q> Q> 9> Q> Q> Q> <>
%mC)lQ C)lf) C)l() O OO OO0 rors Commissioned
Emese oo systems Level O
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