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Presentation SummaryPresentation Summary

•• How do we apply 3D CAD at HQ?How do we apply 3D CAD at HQ?

•• History of 3D in substation designHistory of 3D in substation design

•• Some examples of developmentsSome examples of developments

•• ConclusionConclusion
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What is 3D CAD?What is 3D CAD?
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How do we apply this technology at HydroHow do we apply this technology at Hydro--QuQuéébec?bec?

•• We use 3D CAD software to design our newWe use 3D CAD software to design our new
substations and new powerhouses (CATIAsubstations and new powerhouses (CATIA
V5 fromV5 from DassaultDassault SystemesSystemes).).

•• Presently, more than 40 substations arePresently, more than 40 substations are
modelled in 3Dmodelled in 3D

•• Most of the engineering of the variousMost of the engineering of the various
departments are joined together in adepartments are joined together in a
unique 3D model.unique 3D model.

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

•• The main objectives for the implementationThe main objectives for the implementation
of 3D are the improvement in the quality ofof 3D are the improvement in the quality of
the deliverables as well as the improvementthe deliverables as well as the improvement
in the design's efficiency.in the design's efficiency.

•• Reduce the amount of changed request onReduce the amount of changed request on
construction siteconstruction site

•• Design review on a 3D substationDesign review on a 3D substation

•• Easier to do alternative designsEasier to do alternative designs
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Advantages of 3D CADAdvantages of 3D CAD

•• Facilitates the communication and collaborationFacilitates the communication and collaboration
between the various stakeholders and isbetween the various stakeholders and is
particularly useful during public hearings.particularly useful during public hearings.
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Advantages of 3D CADAdvantages of 3D CAD

•• Better interBetter inter--
disciplinarydisciplinary
coordinationcoordination

•• Electrical clearanceElectrical clearance
can be easilycan be easily
validated.validated.

•• Conflicts and errorsConflicts and errors
are detected sooner inare detected sooner in
the engineeringthe engineering
process.process.



Version 0.1
2010-05-20 15DDE

History of 3D in substation designHistory of 3D in substation design

From 2004 to todayFrom 2004 to today……
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History overviewHistory overview

End of 2004End of 2004

20052005

20062006

20072007

20082008

20092009

20102010

•• PrePre--projects prototypesprojects prototypes

•• Projects prototypesProjects prototypes

•• First catalogueFirst catalogue
assemble and all newassemble and all new

substations are designsubstations are design
in 3Din 3D

•• Development teamDevelopment team
assembleassemble

•• Equipment blocks, PDMEquipment blocks, PDM
tests and presence intests and presence in

universityuniversity
•• PDM tests continue andPDM tests continue and

all projects are designall projects are design
in 3Din 3D
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20042004
•• At the end of 2004, 2 preAt the end of 2004, 2 pre--projects were used asprojects were used as

prototype for 3D design.prototype for 3D design.

•• ChutesChutes--Allard andAllard and RapideRapide--desdes--CoeursCoeurs areare
powerhouses substations 13.8powerhouses substations 13.8--230 kV230 kV
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20052005

•• Projects: Complete design with 3D CADProjects: Complete design with 3D CAD
software of the 2 substationssoftware of the 2 substations RapideRapide--desdes--
CoeursCoeurs and Chutesand Chutes--Allard.Allard.

•• PrePre--projects:  few new substations areprojects:  few new substations are
design with 3D CAD.design with 3D CAD.

•• Getting familiarized with the software.Getting familiarized with the software.
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20062006

•• Every new substation is design in 3D.Every new substation is design in 3D.
•• First version of the catalogue is in use for everyone.First version of the catalogue is in use for everyone.
•• StSt--Lin substation: First substation project with 3DLin substation: First substation project with 3D

CAD design by a engineering consultant (end in earlyCAD design by a engineering consultant (end in early
2007).2007).
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20072007

•• May:  A team is created to manage andMay:  A team is created to manage and
realize 3D CAD development.realize 3D CAD development.

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

•• 5 others persons were part5 others persons were part--time memberstime members
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20072007

•• August: PaperAugust: Paper
presentation atpresentation at CigrCigréé
Canada Conference onCanada Conference on
Power Systems 2007Power Systems 2007
in Calgary, AB.in Calgary, AB.

•• Paper #438APaper #438A ––
Computer AssistedComputer Assisted
Design (CADDesign (CAD--3D)3D)
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20072007

•• November: Hiring ofNovember: Hiring of
PhilippePhilippe GravelineGraveline,,
P.EngP.Eng. Jr. and CATIA. Jr. and CATIA
V5 specialist.V5 specialist.

•• Paper published inPaper published in
Utility AutomationUtility Automation
(now Electric: Light(now Electric: Light
and power)and power)
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2007 : End of the year2007 : End of the year

A new method of integration of existing 2DA new method of integration of existing 2D
drawings in 3D models is developed.drawings in 3D models is developed.
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2007: 2D AutoCAD integrated in 3D model2007: 2D AutoCAD integrated in 3D model
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2007: 2D scanned integrated in 3D model2007: 2D scanned integrated in 3D model
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2007: 2D scanned integrated in 3D model2007: 2D scanned integrated in 3D model
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2007: 2D plan resulting from the combination2007: 2D plan resulting from the combination
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20082008

•• January:  The Equipment block idea is emergingJanuary:  The Equipment block idea is emerging
from our minds.from our minds.

•• Electrical equipment that are usually used togetherElectrical equipment that are usually used together
are grouped in blocks.are grouped in blocks.
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2008:2008: SimplificationSimplification

•• Building a 3D substation model is aBuilding a 3D substation model is a
complex taskcomplex task

•• The engineer would need a goodThe engineer would need a good
knowledge of the software and of Hydroknowledge of the software and of Hydro--
QuQuéébec 3D standards.bec 3D standards.

•• Also the engineer would have to spendAlso the engineer would have to spend
time being uptime being up--toto--date with the really fastdate with the really fast
changes in the 3D CAD technology.changes in the 3D CAD technology.
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2008: Simplification2008: Simplification

•• Today's engineer isn't knowledgeableToday's engineer isn't knowledgeable
enough in 3D CAD to be efficient.enough in 3D CAD to be efficient.

•• How can engineers use 3D CAD for theirHow can engineers use 3D CAD for their
projects without costing the utility, timeprojects without costing the utility, time
and money?and money?

•• Our answer:  Equipment blocksOur answer:  Equipment blocks
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Equipment blocsEquipment blocs –– A tool for the futureA tool for the future

•• Rapidly creates anRapidly creates an
view of the substationview of the substation

•• Allow to studyAllow to study
different scenariosdifferent scenarios
easilyeasily

•• Can generate a 2DCan generate a 2D
(top view) faster(top view) faster

735kV 315kV 230kV 120kV 25kV Généraux
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2008: January2008: January

•• Start testing design with the PDM software.Start testing design with the PDM software.

•• Product Data Management software use atProduct Data Management software use at
HydroHydro--QuQuéébec isbec is SmarteamSmarteam..
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2008:2008: Teaching 3D CAD to undergraduatesTeaching 3D CAD to undergraduates

•• Winter 2008 semester,Winter 2008 semester,
first non formal coursefirst non formal course
for undergraduates infor undergraduates in
3D CAD for high3D CAD for high--
voltage electricalvoltage electrical
engineeringengineering

•• Given through IGEEGiven through IGEE
programprogram

•• 12 hours optional12 hours optional
coursecourse



Version 0.1
2010-05-20 34DDE

2008: 3D CAD course2008: 3D CAD course

•• The primary objective was to interestThe primary objective was to interest
students in 3D substation design.students in 3D substation design.

•• The secondary objective was to test ourThe secondary objective was to test our
blocks concept.blocks concept.

•• At the end of the course, students wereAt the end of the course, students were
able to build simple substation models.able to build simple substation models.
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2008: Lightning protection design2008: Lightning protection design

•• Modelling with 3D CAD the lightning protection toModelling with 3D CAD the lightning protection to
the standard IEC 62305, 2006the standard IEC 62305, 2006--11

•• Engineers can optimize lightning protection byEngineers can optimize lightning protection by
rapidly examining different scenarios.rapidly examining different scenarios.

•• The application does not have any intelligence.The application does not have any intelligence.
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2008: Lightning protection design2008: Lightning protection design
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2008: September2008: September

•• Second PaperSecond Paper
published in Utilitypublished in Utility
Automation (nowAutomation (now
Electric: Light andElectric: Light and
power)power)
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2008: October2008: October

•• Paper presentation atPaper presentation at
CigrCigréé CanadaCanada
Conference on PowerConference on Power
Systems 2008 inSystems 2008 in
Winnipeg, MB.Winnipeg, MB.

•• Paper #508Paper #508 ––
Advances in 3DAdvances in 3D
Substation Design atSubstation Design at
HydroHydro--QuQuéébecbec
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2009: January to March2009: January to March

•• Decision to designDecision to design
every projects in 3D.every projects in 3D.

•• Paper published in thePaper published in the
"Choc" magazine."Choc" magazine.

•• Return to the IGEE forReturn to the IGEE for
a second time to givea second time to give
the 3D CAD course.the 3D CAD course.
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2009: April2009: April
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2009: October2009: October

•• Paper presentation atPaper presentation at
CigrCigréé CanadaCanada
Conference on PowerConference on Power
systems 2009, insystems 2009, in
Toronto, Ont.Toronto, Ont.

•• Paper #132: 3DPaper #132: 3D
Substation Design:Substation Design:
Better, Easier, FasterBetter, Easier, Faster
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2009: PDM testing2009: PDM testing –– Connections with eng. ConsultantsConnections with eng. Consultants

•• Integrating the PDM inIntegrating the PDM in--house was a relativehouse was a relative
success, enough to make a prototypesuccess, enough to make a prototype
project with a consultant.project with a consultant.

•• The prototype project ended in lastThe prototype project ended in last
December.December.

•• It was a success too, so all our 7It was a success too, so all our 7
consultants will be connected to our PDMconsultants will be connected to our PDM
database.database.
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SmarteamSmarteam

MultiMulti--disciplinary Designdisciplinary Design –– Proactive EngineeringProactive Engineering

CatalogueCatalogue
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20102010

•• Third time at IGEE forThird time at IGEE for
the 3D CAD course.the 3D CAD course.

•• COE 2010COE 2010
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Substation modelSubstation model –– Design in 3DDesign in 3D

DefineDefine
equipmentsequipments AutoAuto--adapting and intelligent modelsadapting and intelligent models
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EasyEasy--toto--modify Electricalmodify Electrical equipementsequipements
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Intelligent copper barsIntelligent copper bars
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2D comparison: Easier and faster2D comparison: Easier and faster
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Suspended bus bars designSuspended bus bars design



© Hydro-Québec Équipement

DDEE

That's what concludes my presentation.That's what concludes my presentation.
Any questions?Any questions?


