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Power plant, an highly complex product

What is Plant Lifecycle Management? video URL


https://youtu.be/GeAwfiM-Ous

With millions of engineering documents
and... their data!
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Looking for the rosetta stone: 1D, 2D, 3D...
for our engineers

— Hieroglyphic (14 lines)

— Demotic (32 lines)

B — Greek (54 lines)

© Hans Hillewaert

http://www.britishmuseum.org/research/collection online/coll
ection object details.aspx?objectld=117631&partid=1



http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?objectId=117631&partId=1

Let’s build a digital rosetta stone for power plants!
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What is Plant Lifecycle Management? : video URL


http://webtv.edf.com/player-preview-efebae9341322b1d5e5e95571bc0b108-512-327.html
https://youtu.be/GeAwfiM-Ous

2014: first web 3D visualisation
and online CAD editor demo

Enhancing the Plant Layout Design Process
using X3DOM and a Scalable Web3D Service Architecture

Christophe Mouton® Samuel Parfouru® Clotilde Jeulin* Cecile Dutertre® Jean-Louis Goblet'
Thomas Pavio®  Samir Lamouri®  Max Limper™  Christian Stein®  Johannes Behe®  Yvonne Jung®®

! PLM Project. EDF. France ({firsmame.lastname} @ edffr)
2 Ans & Metiers ParisTech, France ({firstname.lastname } @ensam.eu)
3 Fraunhofer IGD, Darmstadt, Germany ({firstname.lasmame} @ igd. fraunhoferde)
4 TU Darmstadt, Germany ({ o }@ gris. informarik tu-de dr.de)
5 Fulda University of Applied Sciences, Germany (ywonne.jung @ informarik-hs-fulda.de)

Abstract

This paper presents an innovative modeldriven architecture ene
abling 3D web-based design processes in the field of large complex
building (LBC) projects, such s power plant construction. This
woek was motivaled by proposing new ways of achieving 3D CAD

tasks not only for highly y the
design stages but also foc the whole lifecycle of such installations, = "

e > x Figure 1: The left image shows the component editor on a tablet,
which may faat sgveral . 5o s s icmtar qoemeg, I B yexy whereas the right image is from the plant editor, which allows come

important to share the right information with the right stkeholder
2t the right time, 1o maintain 3 high level of knowledge sharing
Taking into account these challenges. we propose a first implemens
tation of interactive 3D CAD editing tools, based on the X3DOM

posing and configuring components 1o model a power plant.

sechnology and driven by a knowledge layer which utilizes a come  often unique. temporary and represent complex tasks because they
plete reference data and rules management system. To store the  encounter very specific physical issue s building structures require
CAD models, 3 Macro-Parametric Approach has been ivestigated

and a 3D server has been added to the traditional PDM (Productor et al. 2013], particular construction requirements more stringent
Plant Data Management) to execute remotely complex CAD opera=  than those in conventional construction.

tions. This is a very promising start Lo deploy lightweight and smart
web3D CAD editing services for the AEC (Architecture Engincers
ing Construction) and power industries.

Compared 10 other industries. the enviroament is an extreme €x-
ample of concurrent engineering: the communication of informas
tion and knowledge through an organizationally complex structure
severely hinders the divided (and distributed) design tasks. The UK
Cabinet Office’ evaluates between 15 to 20% of the casts of every
AEC project the rewdesign of the sume information by each stake=
holder.

CR Categories: 13.7 [Computer Graphics]: Three-Dimensional
Graphics and RealismeVirtual Reality: 1.
Techniques]: Standardsm{ anguages

Keywords: Computer Aided Design (CAD). Model-Driven Sys- As a power plant has to be operated and maintained over several
tem, Plant Lifecycle Management (PLM), WebGL, X3D, standards  decades. an LCB project must be sustainable over the loag term;

not anly for documentation and data storge/retrieval, but also in
1 Introduction terms of information and process modelling and traceability. This

must be achieved for the whole lifecycle of the power plant from
Designing buildings requires experts in several domains: architece the carly design sketches to the final disposal.
ture, civil and electrical engincering, HVAC (Heating, Ventilation = N !
ek A Comditiomtag). s 56 ou. Thise; o we ol ckiss T o yis lomde s 0 the folicwring twe firt kypothence:
cally complex and have to fespect state=of-theart standands as well o Rodhcs i bitilasce of imbssoperatiliey by imwoviog; the
a5 safety and environmental regulations. Obviously, this is a wide modeling of 3D mock-ups.
range of complex tasks to take 3 first sketch on a drawing table to
the foundation stone of 3 buikding project.

» Address the conflict between the short CAD software lifecy=
cles vs. the long=term industry lifecycles by evaluating a new

1.1 Context and objectives and scalability of web teche

In the specific case of large complex building (LCB) projects, such
a5 a power, [Bektas 2013] ey are

12

[Mouton et al. 2011] has announced very promising web-based ser~

P i e e i % vices for collaborative visuslization. and concluded also: “We pre=
can dict that given the availablity of visualization ontologies, compute
for cormrarcal achastagn s Tl copae b i rsice e e 4 Claten o the power brows ng [
ot g

s, o 1o seckirisue o i, rejebun e Apaclc perTisecn Mgk & tee.
Fhazon e vasscra e @, comsnuction-strasegy-riak-projects
W30 3014, Augyar 08 - 16, 2014, Virssouse, Evtish Cobumiia, Casasts.
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http://www.academia.edu/8258425/Enhancing_the_plant_layout_design_process_using_X3DOM_and_a_scalable_web3D_service_architecture
https://youtu.be/-F-RKtnCAc0?t=174
https://youtu.be/-F-RKtnCAc0
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From proprietary RVM file format to X3D, Collada,
IFC open ISO standards: the opensource Plant
Mock-Up Converter PMUC URL

Available on GitHub

% [} » Experience instant3Dh X A A plant engineering "dig X | [} »Open Source 3D Com; % ; €) GitHub - benvautrin/pm  x

Inc. [US] [l hub.com/benva
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O Features Business Explore

Marketplace ~ Pricing This rep Sign in - Sign up

I benvautrin / pmuc OWatch 8 *Star 7 YFork 5

<> Code Issues 3 Pull requests 0 Projects 0 Wiki nsights «
Plant Mock-Up Converter
D 196 commits 1 branch 4 releases &8 5 contributors g LGPL-2.1

Branch: master v

E Kristian Sons Bumped version number to 1.1.0 Latest commit ab31f24 on 28 Mar 2016
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Opensource web CAD editor based on X3DOM

Available on GitHub URL

[ » Experience instant3Dh: X

A Aplant engineering "diq x

[ = Open Source 3D Com;

€« [0 Rhttps://www.x3dom.org/o|

x3dom

Instant 3D the HTML way!

News & User's Apps ~ Getit  Seeit  Documentation «

Open Source 3D Component Editor using X3DOM
001072015 Y

As announced during the Web3D conference, the X3DOM team is happy to announce the launch of an
open-source component editor project, which is now being hosted on GitHub. The component editor is
based on X3DOM, and it shows how to create a simple Web-based editor with X3DOM and jQuery.

r

Current Features include:

« Alignment tool for primitives, using reference points / reference vectors
* Snapping data to grid during editing

* Support for different units (meters, centimeters, inches, ...)

* Exchangeable Ul styles

= Import / Export using JSON

If you are interested, feel free to check it out, or even to contribute to this project!

X % WebGLlInsights. P..pdf % WebGLlInsights.P..pdf

Get involved

* 0 0

Browser Support Profile

News Search

Categories

= Code

* Event Ani
» Release

Showcase

uncement

« Technical

« Uncategor

Archive

= April 2017
March 2017
December 2016
« August 2016

« July 2016

+ June 2016

+ December 2015
ember
ber 2015

+ September 2015

Tout afficher


https://www.x3dom.org/open-source-3d-component-editor-using-x3dom/
https://www.x3dom.org/open-source-3d-component-editor-using-x3dom/
https://github.com/benvautrin/pmuc
https://github.com/benvautrin/pmuc

2015: first massive CAD web 3D visualization

t3DHub - Visual Computing as a Service Infrastructure to deliver

ptive, secure and scalable user centric data visualisation
Johannes Bebr!  Christophe Mouton®  Samuel Parfours®  Julien Champeau®  Closilde Jeulin®
Maik Thoner'  Chiistan Stein'? _ Michael Schnie'®  Max Limper' Miguel de Sousa'?
Tobias Alexander Franke'* Gerrit Voss'

* Fraunhofer 1GD, Darmsiadt, Germany  TU Darmstad, Germany * PLM Project, EDF. France

(a) Stasdard webVis Ul elemests wi ‘Inn-me(h;ﬁ ) Mt Wgh gy 2 sccme viomlin. €) AR oo’ wih it s comgid-
(1G) sract-ree views. tion via server-based ray-tracing and steaming  tion of mushi-bufter view:

Figure 1: Applicaric The platform is able 1o deliver different kinds of browser-based visualisation
applications, such as hi Gehgualits large et it tion, CAD inspection, or augmented reality, while providing a straightforwand and
expressive tag sef and APL.

Abstract 1 Introduction

This paper preseas the webVis / instant3DHub platform, which 1.1 Context and objectives

‘combines a. nml“d‘bcmlpm( nts based framework and a Visual

Computing as a Service infrastracture o deliver an interactive 3D

data visualisation solution. The sysicm focuses on minimising re- :; : g “,’: dakaile &n ""'“""’“' "' =
source consumplio, wlile i e endser el "‘ﬁ Jegprertecipamnes s‘“’"“ hg oo
I:yh-id i ion techniques. while

caching and readering services o doliver structral and scomntie L spplication programms. B"“‘"" Spplications 1o e weh

vards hie n | imber of users,
cally complex data sets on any device class and network architecs wl’“"""l;;‘,’:‘hﬂ:‘ e

cation developer to compose and manipulste complex dats SelUPS  Therefore,the user experience of such applications is massively de-
with a simple set of commands inside the browser, without requir- fined by how the 3D viewing of the data is received. How pleasant
ing knowledge about the underlying service infrastrocture, inters this experience is to the user depends on various qualities including
faces and the fully sutomated processes. This results in a new class  refresh ratio, responsiveness, and pixel error.
of interactive applicatioas. built around 2 canvas for realetime visue
alisation of massive data sets. Whil these qualities are generally impossible to guaranice, the cur-
rently common setup of technologies does not focus on optimizing
CR Categories: 137 [Cormpeter Graphics): Thsce-Dimensi the cdser experience but sther ties o minimize the applicaion
Graphics and Realisme—Virtual Reality; 136 [Methodology and (> =1Pme 5 mwhm_ﬁ pi mvl‘ whm‘
Techniques]: Standardsml_anguages )

numbers of identifisble objects and complex Iaadldedn-hcu
Keywords: Computer Aided Design (CAD). Model-Driven Sys~ which leads to unpleasant user experiences. This analysis leads us
tem, Plant Lifecycle Management (PLM), WebGL, X3D, ISO stane 1o the following three first hypotheses:
dards

not beilt

.
e wih inpet data.

» Outputedriven visualization methods should lead to better user
Pacmsson 1o ke 5t or hard Cosbes o Wl o st of i ek o sl ox experience, scalability and resource usage.

» User intention and requirements are not reflected in common
rendering systemss.

.3
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Figure 12: Room-based clipping, picking in the PBS tree and dis-
playing attributes in the scene, recorded points of view of a power
plant mock-up (24,2 M triangles for 228000 groups of 400 000

PDMS primitives) with webVis in a WebGL-enabled web browser

TECHNISCHE

=eDF Z Fraunhofer
See also page 317 of the free ebook WebGLInsights : URL J\

UNIVERSITAT
DARMSTADT
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http://www.academia.edu/13277749/webVis_instant3DHub_visual_computing_as_a_service_infrastructure_to_deliver_adaptive_secure_and_scalable_user_centric_data_visualisation
https://youtu.be/QH0VAsxmOxQ?t=23
https://github.com/WebGLInsights/WebGLInsights.github.io/releases/download/v1.0/WebGL.Insights.-.Patrick.Cozzi.pdf

So here we are:
a full web-based engineering portal

Presenting thousands of
engineering documents and
data...

1D, 2D, 3D and more...

In a web portall

Thanks to neodj graph database
and webVis/Instant3DHUB pipeline
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A Plant Engineering “Digital Rosetta Stone”:
Towards Data-centric Multidimensional CAD Web Portal

‘ Samuel Parfouru, Christo — Max Li Joh Beh

A phe Mouton TECHNISCHE ax Limper, Johannes Behr
& quF PLM Project, EDF, France % FraunhOfer UNIVERSITAT  Fraunhofer IGD, TU Darmstadt
‘ \ IGD DARMSTADT Germany

Engineering design phases in AEC and process industry projects produce large amounts of virtual CAD data that have to be linked together, specifically in the case of nuclear power plants, before being realized in
the implementation and construction phases. In this poster we propose our ”Digital Rosetta Stone” web portal founded on two innovative pillars: a graph database and its agile connection to MOSAIC, a

Creating CAD Data Dynamic and On-Demand Distillation for Visual

Linking Multidimensional CAD data

The foundation of this data-centric system is a "Digital Rosetta Stone”
that links together engineering data thanks to a semantic index of all
available information. The semantic indexing process maps several data
sources e.g., 3D models, 2D P&ID (Piping and Instrumentation Diagram),
piping  isometrics  drawings, PDF  manufacturer documents
complemented by classification schemes that are inferred from an
advanced semantic business model dedicated to nuclear power plant
design, and a specific "key”: a coding system which names all the parts of
the plant [EPR 1998].

The architecture of the system is based on a graph-oriented database as
shown in the above figure. The neo4j graph databasewas chosen for its
capacity to store nodes of data, labels and relationships but also to allow
the data manager or CAD teams to enrich in a pragmatic way, or simply
add, new metamodels and classification schemes to existing ones
without breaking and reloading the existing contents.

It offers a natural evolution of the structures of data and supports
various paths for the users in terms of data exploration.

EPR. 1998. Creating a new data pr ing tool for
the EPR. Nuclear Engineering International.

gnhing

Business models

ﬁ A

Ontologies

Graph database

The MOSAIC (Mixing and Organizing Access to Information in
Context) engine provides access to information with dynamic user
perspectives in various dimensions. It supports synchronized
displays through moving from one perspective to another and
enriching one perspective with information of another. The system
will also assist the user during navigation and data browsing,
thanks to a semantic query engine. Queries may be explicit or
implicit (derived by user interaction with the current perspective) as
shown in the figure on the bottoem-right corner of this poster.

For the 3D model exploration, the portal allows one fo locate all or
some parts of the model, to display engineering information directly
in the 3D scene (“visually linked data®) and to access to other
resources via a simple hyperlink. This was successfully achieved
thanks to the declarative 3D API of the VCaaS or MMV service
presented in [Behr et al. 2015].

BEHR, J., MOUTON, €., PARFOURU, 5., CHAMPEAU, J.,
JEULIN, C., THONER, M., STEIN, C., SCHMITT, M., LIMPER, M.,
DE SOUSA, M., FRANKE, T. A., AND VOSS, G. 2015. webvis/
instant3dhub: Visual computing as a service infrastructure to
deliver adaptive, secure and scalable user centric data
visualisation. In Proceedings of the 20th international
Conference on 3D Web Technology, ACM, New York, NY, USA,
Web3D 15, 39-47.

First Feedbacks and Conclusion
A prototype was implemented and the first experiments brought
promising results to validate the capacity of such a portal to help the
user to navigate into power plants multidimensionnal CAD data.

The neod] graph database technology provides high-level
performance to deal with milions of nodes and relationships
because of the Big Data target of such tools [McColl et al. 2014]. 1t
opens a large range of new ways of use.

The main challenges are right now to combine adaptive semantic
visualization as highlighted in [Nazemi et al. 2015] and engineering
semantic modeling based on CAD standards data.

‘We are confident that such agile development of engineering web
portals will spread away in the industry and for the mass market,
especially with the BIM, emerging SmartCities and new Internet of
Things (loT) markets.

NAZEMI, K, BURKHARDT, D. GINTERS, E., AND
KOHLHAMMER, J. 2015. Semantics visualization definition,
approaches and challenges. Procedia Computer Science 75,
75 — 83. 2015 International Conference Virtual and Augmented

Reality in Education.
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