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How do we apply this technology at Hydro-Québec?

<

We use 3D CAD software to design our new
substations and new powerhouses (CATIA
V5 from Dassault Systemes).

Presently, more than 40 substations are
modelled in 3D

Most of the engineering of the various
departments are joined together in a
unigue 3D model.

Automatic generation of the 2D drawings
from the 3D model.
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Advantages of 3D CAD

* The main objectives for the implementation
of 3D are the improvement in the quality of
the deliverables as well as the improvement
INn the design’s efficiency.

 Reduce the amount of changed request on
construction site

* Design review on a 3D substation

« Easler to do alternative designs
DE
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Advantages of 3D CAD

 Faclilitates the communication and collaboration
between the various stakeholders and Is
particularly useful during public hearings.
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Aclvantages of 3D CAD

Better inter-
disciplinary
coordination
Electrical clearance

can be easily
validated.

Conflicts and errors
are detected sooner In
the engineering
process.
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History of 3D in substation design

From 2004 to today...
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History overview

Pre-projects prototypes End of 2004

2005 T__° Projects prototypes

First catalogue

assemble and all new

substations are design

in 3D

}\ Development team
assemble

Equipment blocks, PDM
tests and presence in
university

}\ PDM tests continue and
all projects are design
in 3D
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« At the end of 2004, 2 pre-projects were used as
prototype for 3D design.

 Chutes-Allard and Rapide-des-Coeurs are
powerhouses substations 13.8-230 kV
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* Projects: Complete design with 3D CAD
software of the 2 substations Rapide-des-
Coeurs and Chutes-Allard.

* Pre-projects: few new substations are

design with 3D CAD.

« Getting familiarized with the software.

2010-05-2




20006

Every new substation is design in 3D.
First version of the catalogue is in use for everyo’ne:.

St-Lin substation: First substation project with 3D
CAD design 3y ne_e_rlng consultant (end In early

2007).
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2007

« May: A team Is created to manage and
realize 3D CAD development.

* A team leader and a 3D CAD specialist were
the permanent members.

* 5 others persons were part-time members
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* August: Paper
presentation at Cigre
Canada Conference on o
Power Systems 2007 ey
In Calgary, AB. -

Tridimensional Inter: implementation of 3D are the improvement
a 3D modelin; ft in the quality of the deliverables as well
automobile and ai 2 Y.
the software has b ed of when
Quebec for the des 5

* Facilitates the commumcation and

 Paper #438A — geecoppame “ERN
Computer Assisted "
Design (CAD-3D) e

1€
D model.
the variou

store attributes

quipment. It is

to  automaticall
of mate
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 November: Hiring of
Philippe Graveline,
P.Eng. Jr. and CATIA [ nnii Ut
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2007 : End of the year

A new method of integration of existing 2D
drawings in 3D models is developed.
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2007: 2D scanned integrated in 3D model
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« January: The Equipment block idea is emerging
from our minds.

« Electrical equipment that are usually used together
are grouped Iin blocks.
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2008: Simplification

e Building a 3D substation model is a
complex task

 The engineer would need a good
knowledge of the software and of Hydro-

Queébec 3D standards.

» Also the engineer would have to spend
time being up-to-date with the really fast
changes in the 3D CAD technology.
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2008: Simplification

 Today’s engineer isn’t knowledgeable
enough in 3D CAD to be efficient.

« How can engineers use 3D CAD for their
projects without costing the utility, time

and money?

 Our answer:. Equipment blocks
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Equipment blocs — A tool for the future

 Rapidly creates an
view of the substation

* Allow to study
different scenarios
easily

 Can generate a 2D
(top view) faster

| 120kV | | Géneraux
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2008: January

« Start testing design with the PDM software.

* Product Data Management software use at
Hydro-Québec is Smarteam.
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2008: Teachning 3D CAD to undergracdu

* Winter 2008 semester,
first non formal course
for undergraduates Iin
3D CAD for high-
voltage electrical
engineering

Given through IGEE
program

* 12 hours optional
course

D E Version 0.1
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 The primary objective was to interest
students in 3D substation design.

 The secondary objective was to test our
blocks concept.

At the end of the course, students were
able to build simple substation models.
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2008: Ligntning protection design

Modelling with 3D CAD the lightning protection to
the standard IEC 62305, 2006-1

Engineers can optimize lightning protection by
rapidly examining different scenarios.

The application does not have any intelligence.
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2008: Ligntning protection design

LIGHTNING PROTECGCTION B
ANALYSIS
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» Paper presentation at
Cigre Canada
C O n fe re n Ce O n P Owe r Advances in 3D Substation Design at Hydro-Québec
Syste ms 2008 in i o €15, e e A
Winnipeg, MB.

g carried out a
oal 15 to reduce engmeering time and
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2009: January to March

COMPETENCES DE DEMAIN

 Decision to design L& conception tridimensionnelle

everv proiects in 3D. (es postes @ haute tension
JSIPE, chez Hydro-Quebec

Sylvain Lamothe, in « Réduction des coiits », « réduction des échéanciers », « amélioration de la qualité » -
et Philippe Gravelin Ji . . S e S 5 .
en gestion des projets d'ingénierie, ces expressions font maintenant partie du langage
courant, et Hydro-Québec Equipement n'échappe pas a cette réalité. Afin de répondre

P ap e r p u b I i S h e d i n th e aux nouvells attentes fies au rendement, Fenteprise a di redéfinir sa fegon de

travailler. Pour y arriver, elle s'est toumée il y a quatre ans vers la technologie de

conception assistee tridimensionnelle, quelle utilise maintenant pour concevoir ses

n C n -
h O C I I l ag az I n e . postes & haute tension. Cette technologie, couramment employée dans les domaines

de I'automobile et de I'aéronautique, fait ainsi son entrée dans celui de |'énergie.

Return to the IGEE for
a second time to give
the 3D CAD course.

Figure 1: Maquette 30 d'un poste 4 haute tension.

Les avantages de
la modélisation 30
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2009: April

COE 2009 Annual
PLM Conference & TechniFair

April 19-22,2009 « Seattle, Washington
Washington State Convention & Trade Center

'CATIA Deployment at

Wdro-Québec in

*hilippe Graveline — Hydro-Québec

Bringing Together the Users of Dassault Systémes PLM Solutions
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» Paper presentation at

Paper #132 Conference on Power Systems

Cigré Canada h
C O n fe re n Ce O n P OWe r 3D Substation Design: Better, Easier, Faster
systems 2009, in e
Toronto, Ont.

SUMMARY

E A % increase in the workload is expected at Québec Equipement b 3. In additic
- < rienced high-voltage substa g J y retire by that
Combined, these two trends result m a major L W ad & 3
- - rapidly in g v and meet deadling 1z
Substation Design: '
g "
- * 3 y
! hos standards and to ensure a certain consistenc
y ] i time on 3D validation.

Standardization provides us the op ity to i mowledge into our 3D models. Since
a model’s potential changes are strai y 5 are th valid
solutions

InN 9, two engineerin;

data management (PDM)

data set and in real ime_ 7
engineering consultants are enable to leverag r Know] is thus being
transferred not only within our team and unit, but also to cur partn

KEYWORDS

iD . design, intelligens Jledg sfer, . substation, standardization,
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2009: PDM testing — Connections with eng. Consultants

 |ntegrating the PDM in-house was a relative
success, enough to make a prototype
project with a consultant.

* The prototype project ended In last

December.

* |t was a success too, so all our 7
consultants will be connected to our PDM

database.
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Third time at IGEE for
the 3D CAD course.

Bringing together the users of Dassault Systémes PLM solutions — CATIA® ENOVIA® DELMIA® SIMULIA® and 3DVIA®

» COE 2010 0@

® | co€e

CoE

SmarTeam collaboration

inan = ¢izndad 2gidedels 2 for the
energy market

Philippe Graveline, Hydro-Québec

Julie Betit, Cima+

COE 2010 ANNUAL

PLM CONFERENCE
A NDCASTHEGBEHN | FA 1R

April 1821, 2010 = The Rio All-Suite Hotel » Las Vogas, Nevada
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Define _
equipments Auto-adapting and intelligent models
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t copper bars

== Plan zx

Ii_l Parametres
- it Paramétres GENERAUX [...] (2)

—(5 “ENTRE-PHASE DEBUT" =1067mm
“TYPE DE BARRE " =274
*TYPE DE RACCORD" =245
*PHASES® =PAREILLES

"Rayon_de_courbure™ =300mm

LEI—IEI Parameétres Phase B

EI—IEI Paramétres Phase A

aiml Paramétres Phase C

“mi=l Dimensions_raccord_entre-barres
EI—IEI Vérifications_entrephases

= Relations
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That’s what concludes my presentation.

Any guestions?
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