Presentation ITA COSUF 06.12.2023
Digital Twins in the Oil&Gas industry

Bernd Gmeiner C
Dipl. Betriebswirt (FH) (@meiner Marketing Services VIS 0



About VISCO

06.12.2023 Bernd Gmeiner — Presentation ITA COSUF — Digital Twins in the Oil&Gas industry VISCo © Gmeiner Marketing Services 2023



Why open-BIM is so important

Example of the use of IFC as an exchange format between software from
different manufacturers in a hospital project
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BIM and digital twins in the industry in general
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BIM is making its way into industrial
planning step by step. VisCo has
been using this data in digital twins
for more than a decade now

The challenge with BIM data is that
many BIM models only contain 3D
information, which unfortunately
has not been enriched with
metadata in a standardized way

This is why open-BIM
standardization is so important here
as well. It is a rare situation where
only a few vendors can agree on a
single application.
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Planning and construction phases are currently in focus in the BIM
process - But BIM is important for the entire life cycle

bSl Phases

Design

Operate

bSsI IDM 1SO 12006-2 HOAI (Germany) HOAI (Germany) English LOD ONORM 2017 Phases RIBA (UK) €Sl / €SC OmniClass (Canada / USA)
Portfolio Requirements Inception / Procurement Requirements ) " 31-10 00 00 Inception Phase
- — Strategic Definition
Conception of Need Feasibility Need
Qutline P s, LP1: Grundlagenermittiun Pre-design . . o
Outline Feasibility utline Froposa s. & g & 100 o Preparation & Brief 31-20 00 00 Conceptualization Phase
Programme Preparation Feasibility
Substantive Feasibility Concept Design
Outline Conceptual Design Scheme Detail / Costing LP2: Vorplanung Schematic Design Developed Design Criteria Definition Phase
LP3: Ent fspl Design D | t 200 C t 31-30 00 00
Full Conceptual Design L WL_" spandne Slen Jeve epn_'nen onceg Design Phase
LP4: Genehmigungsplanung Approval Planning 300

Coordinated Desi d

oor "::ceren:rlwgtn an Detail design / costing Coordination 31-40 00 00

proty LP5: Ausfiihrungsplanung Construction Documents
Production information and Technical Design
Bills of Materials 400 Coordination Phase
Production Information A Production 31-50 00 00
LP6: Vorbereitung der Vergabe | Tender Documents, BOQs
Tender Action
LP7: Mitwirkung bei der Vergabe Negotiations
Construction Preparation
i i - Constructi 31-60 00 00 Impl tation Ph
Construction Construction f:tperatlons on LP8: Objektiberwachung Construction Managing Construction onstruction mplementation Fhase
site
500
Completion Handover & Closeout 31-70 00 00 Handover Phase
Operations & Maintenance . . . 31-8000 00 Operations Phase
LPS: Objektbet n Documentation, Controllin 0&M In Us
Disposal Feedback ! reuung ocumentation, LONtrofing € 31.90 00 00 Closure Phase

(Source: buildingSMART International / International User Group (Adapted: 2019.05.09))
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That’s why we adjusted the workflow phases in several
buildingSMART working groups

bSi Phases Assemble

bSi IDM Portfolio Conception Outiine Substantative Outiine conceptual CER D Production

s N . N Full conceptual design design and = .
requirements of need feasability feasability design procurement information

Construction Operations & Maintenance Disposal

HOAI Phases Germany

] - . 1 Pre-Design 2 Sgg:g:“c o 9 D'if"";lm 4;;’;‘;"’;' 55::?;:‘:::” 7 Negotiation & CM‘;':‘Z';‘:;‘;’” Documentation 10 Operation 11 Dismantiing
+ operation and dismantling
HOAI Phasen Deutschland 3 Entwurfs- Genehmigungs- 5 Ausfithrungs- Mitwirkung bei BEgEi . . .
1 Bedarfsermitilung 2 Vor-Planung planung planung planung der Vergabe berwachung und Objektbetreuung 10 Betrieb 11 Riickbau

+ Betrieb und Rickbau Dokumentation
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Foundation of Electrical Domain Use Cases -
Our primary blueprint is the DIN EN ISO 19650 standard

* Blueprint: DIN EN I1SO 19650 standard
* BPMN for lifecycle clarity
* Use cases for digestable workflow refinement

With responsibility and (With assigned responsibility
organizational assignment and objective)

| |
| |
| |
! function — isinstantiated —> task I Our use case description
. :
| |
| |

I
! I
: process L isinstantiated —» process instance :
: | | ! Our BPMN
: contains contains ; (Business Process Model and Notation)
: : : :
I activity — isinstantiated —» Activity instance |
! I
L o e o o o e e e e e e e e e e e e e e e e e e e e e e mm e e e e e e e e e e e e o e -

Source: Comment on DIN EN ISO 19650 part 1 - CC-BY-NC-SA 3.0
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Use Case 2.6 Electrical planner — Location within the overall process
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Phase 5
Electrical Planner

Focus activities in UC 2.6:

* Refine distribution
network planning

* Integrate results in
collaboration model

Source: bSi Electrical Domain
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Difference between a CAD environment and a digital twin
environment like we use in industry

The difference between

e a CAD application,

a gaming environment,

e adigital twin

* and an immersive digital twin

=> they have different application
purposes
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Digital twins must work in real time for all stakeholders in
everyday life

* The difference between a BIM
model and its digital twin in
operation is that you need to think
about day-to-day activities and
workflows in addition to change
management.

Mustered: 184

* |n addition to designs and sections
through various objects, you need
to be able to keep track of spare
parts handling, risk-based
assessments, deck handling,
equipment handling, commissioning
workflows, asset monitoring, and
more.
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As-built-models

The as-built model (BIM or not) must be kept alive and constantly aligned with its digital twin.
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BIM in industrial planning in general

* Standardization will make it increasingly easy to harmonize workflows between
different software solutions

* When it comes to digital twins, the challenge reaches a new level as they have to
work with live automated systems and interact not only with people but also with
machines, e.g. loT information flows

* Information flows need to go both ways -> forward and backward to enable it on
the BIM side to match the as-built model -> of course if there is no as-built
model, it is difficult to follow up with updates as changes occur when
components need to be replaced
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What does this mean for digital twins in practice?

* For example, if you have a model with 6 million objects, they must be present individually
* No limitation in size and accuracy
* Immediate response when searching and filtering (not possible in most CAD environments)

* You need to have a realistic look and feel, because you need to guide people in the field, not in
front of their PCs

 Dynamicin real time
 (Can be integrated independently from all sources

e Intuitive and easy to use -> fit for purpose -> because after the construction phase, it won't be
the engineers who use it, but also people on site who have nothing to do with CAD programes. It
just has to work.

* Because you want to find things and not read tons of manuals
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The digital twin must be able to handle GIS in addition to BIM data
and other data formats

06.12.2023 Bernd Gmeiner — Presentation ITA COSUF — Digital Twins in the Oil&Gas industry V|SQO © Gmeiner Marketing Services 2023






[T N Ty T

618516
618516
618516
618516
618516
618516

LI T oy PR TR B R R e g T e

FB42937 59999983
¥B42937 39900083
042937 19900083
FB42936.99900083
¥FB42936.79999983
¥042936.59900083

LT LT Ly S I R R g Sy T ey By TRy |

—864. 208012287831
-864.2199787083125
-864.239008234375
-864. 27801953125

-B64.2990877092969
-864.30900755850),

618516 .2
6185162
618516 .2
618516 .2
618516 .2
618516 .2
618516.2
618516 .2
6185162
618516 .2
618516 .2
618516 .2
618516 .2
618516.2
618516 .2
6185162
618516 .2
618516 .2
618516 .2
618516.2
618516 .2
618516 .2
6185162
618516 .2
618516 .2
6185164
6185164
6185164
6185164
6185164

7042943 . 39900008,
842943 1999998,
7042947 0000008Y
FO42942 7O00000RY
842942 SO00000RY
78429408.39990083
7O42940.19900083
7842930 00000083
842939 79990983
7842930 50000083
7842930 30000083
842930 19900083
7842938 .99900083
7O42938.70900083
7842938 50000083
842938 . 39990983
7842938 .19900083
FO42937 00000083
842937 70000083
842937 59990083
7842937 .30000083
7842937 19900083
F842936.99990983
7842936.79900083
7¥O42936.59900083
842943 . 9000008y
FB42943 . 7999098,
7042943 5000008,
7042943 . 39900008,
842943 1999998,

-B63.4799BBLGRTS
-863.5
-863.549987702969
-863.619995117188
-863.5999075585038
-863.890014648438
-B63.929902675781
-863.958812207 0831
-863.9699787 83125
-84k

-B6L. 0818089765625
-B6L . A5990755850),
-B6L4.H99975585938
-B64.1A9985351563
-B864.109985351563
-B864. 138084882813
-B6L . 158024414863
-B6L. 198002481406
-BOL. 218821972656
—B64.2299BB46BT7E
-BAGL .25
-B6L.2BB0Z29296875
—-B864.30999755859),
-B6L.3ILBBZ6855469
-B864.359985351563
-B63 . 429992675781
-863.4680821972656
-B63.4799BBUGERTES
-863.530029296875
-863.58801708984),
-863.590026855469

E




1 1w 1 'l L I
L. PALE YE SLED FOR 587
\ CADSEY G213 SHACHLE

PADEYE T O MARKED -
WA 55Ta

ANODE BANK NSIDE
FOR TEMPORARY PROTECTION
OF 31 TGS

A SRR T . Frr

LT v
BATCH S RCCLLE RO

[10in 15k Hub
with LTPC]

e o ~—-—Jﬂ‘.
vpste ﬁé{.\

[10in 15k Gate Valve]
Buoyancy Yoke] [Transponder Bucket Location]

[Loin 15k Hub
with Flooding Cap]

nchar Flange]

o Tade
|~
% lisrsai |

L HOTES]

2

10"anchor Flang:

- i ]
J oroma camson o muoT P
A H o o L ek 1 Ey Moam
©EITURE)

4

A FREFERREDR

© Gmeiner Marketing Services 2023



vCog@“’@i'Y\/

a
¥
7
/
¢
©
g

Live Feed
= ROVs

Flows

Helicopters

Vessels

Weather

Awareness Cog Isolation Cog RBA Cog Spares Part Cog MH Cog



Maintenance work in the
virtual world with live
data
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Inspection points in 3D model







Next step: Immersive collaboration with colleagues

06.12.2023 Bernd Gmeiner — Presentation ITA COSUF — Digital Twins in the Oil&Gas industry © Gmeiner Marketing Services 2023



Video link to the Meta
Twin solution of visCo

> Please click here for the link!



https://www.gmeiner-marketing-services.de/videos/visCo_vcog_metatwin_proof_of_concept.mp4

Isolating trades
and elements
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Point cloud and
as-built model
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Use of avatares for

collaboration and

training situations
with live data



VIsCo VISCGo




Switching between technical
representation and photorealistic
representation of a system where you

can freely move around

(absolutely fluid visual movements, even in high-end mode,
are a necessity for comfortable working)
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Maintenance






SUPPORTING MULTIPLE WORKFLOWS END-TO-END

© Gmeiner Marketing Services 2023



Digital Twins in
other industries
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Contact (Cmeiner Marketing Services

Exklusive Salespartner for visCo A.S.

VI SCU Stavanger | Norwegen

Region D-A-CH
Germany/Austria/Switzerland

Bernd Gmeiner
Dipl. Betriebswirt (FH)

Gmeiner Marketing Services

Asamstr. 8
92269 Ensdorf
Germany buildingSMART
International BIM Association
Office NUrn berg; Linked [ * |FC4Lab — Speaker of the working group
ihl 12 (BIM standardization in Laboratories)
Neumu weg 9 * Open-BIM in industrial Planning — Lead
D-90449 Nurn berg of MEP working group (Also BIM and
digital twins)
* Electrical Room — Member of the
Phone: +49 170 5830543 international steering committee (BIM
standardization for Low and Medium
Voltage power distribution)
E-Mail: ¢ BIM & GIS — Part of the working group
Web:
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