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World Trends in Utility Infrastructure 

ÁIncreased Demand & Environmental Concerns 

ÁSmart Grid 

ÁAging/Shrinking Workforces 

How are utilities addressing these? 

Á3D (éand 4D & 5D!!) Visualization 

ÁModel-Based Design 

ÁCustomer Examples of Smart Model-based Design 

Newmarket-Tay Power Distribution 

ÁDrivers for Autodesk Utility Design Solution 

ÁProject Goals and expected Outcomes 

Autodesk Utility Design Demonstration 

 



World trends in infrastructure 



Increasing Electricity Demand 

http://www.eia.doe.gov/oiaf/ieo/highlights.html 

87% increase by 2035 



Environmental concerns 



Clean energy is a worldwide initiative 

6.7 GW  
~20% of state's power 
5:16 PM CT May 23 2010 



Smart Grid 

Massoud Amin, Univ Minnesota 



Worldwide Infrastructure Expenditure 

2005-2030 

http://www.strategy-business.com/article/07104?pg=all 

$41 Trillion 



Smart grid 



What is a smart grid ? 

Ásmart meters/AMI 

Ábidirectional communications 

Ádistribution automation/self-healing networks 

Ádemand response 

Ásubstation automation 

Ádistributed generation including renewable energy 

Átransmission automation 

Áplug in electric vehicles 

ÁEuropean supergrid 

Ádata quality and data management 

 

 



Smart grids require more and better data 

1,000 to 10,000 x more data 

Áterabytes/year for a medium utility 

Ápetabytes/year for a large utility 

 

ñ100% accurate, real time dataò 

    Geoff Cameron, AGSI 

 

 

 



90% of Utility Executives Report Smart 

Grid Strategy or Deployment in Place 

GTM Research: 2010 North American Utility Smart Grid Deployment Survey  



Smart Grid Investment 

ÁEU - Estimate over ú 500 billion investment in European smart 

grids over next two decades 

 

ÁUS ï Estimate $400 billion over next two decades 

http://ec.europa.eu/research/energy/pdf/smartgrids_en.pdf 



Top 10 Smart Grid Countries in 2010 

ÁChina - $7.32 billion  

ÁU.S. - $7.09 billion;  

ÁJapan - $849 million  

ÁSouth Korea - $824 million 

ÁSpain - $807 million. 

ÁGermany - $397 million 

ÁAustralia - $360 million 

ÁUK - $290 million 

ÁFrance - $265 million 

ÁBrazil - $204 million 

 

http://www.gereports.com/top-10-countries-for-smart-grid-investment/ 



Smart Meter Deployment Forecast 

ÁGlobally 302.5 million meters by 2015 

Á2011 
ÁOntario 100% 

ÁSweden 100% 

ÁEurope 10 % 

ÁAPAC 1% 

Á2016 
ÁFrance 95% 

ÁEU 52% 

ÁAPAC 25% 

Á2020 
ÁUK 100% 

ÁEU 80% 

Source: Berg Insight 

US Municipals 

Smart meters - by 2020 

many markets will reach 

100% 
 



Shrinking workforces 



US is facing an aging workforce 

IEEE Power and 

Engineering Society 

 

 

 

In US electric power 

industry over 50% of 

engineers will be 

eligible to retire in 

next 5 years 



Worldwide issue:  

Aging utility workforce in Europe 

Source: Stuart Ravens, Ovum 



Retirement in the US electric power sector 

http://www.powermag.com/o_and_m/The-aging-workforce-Panic-is-not-a-

strategy_73.html 



Toronto Hydro 

ÁAverage age close to 60 

 

Á40% expected to retire in next 6-7 years 

 

Á40% of retirees are in supervisory, engineering, skilled 

electrical trades and technical systems planning 

 

 

http://www.intelligentutility.com/magazine/article/149936/changing-face-utility-workforce 



21 21 

Engineers vs. Age 

Engineers total 122 employees and overall average age of 39 with 13 years of service with a noticeable gap in 

years of service 
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Retention & Development

70 FTE's

Avg: 29 w/ 2.5 Years

Active Leadership Roles

28 FTE's 

Avg: 49 w/ 25 Years

Approaching Retirement

24 FTE's

Avg: 59 w/ 30 Years

Oncorôs Average  

Retirement Age 

60 

Mark Carpenter, ONCOR 
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Task Force on Americaôs Future Energy Jobs 

Bipartisan Policy Center 

 

Á30-40% of the 400,000 people employed in 

electricity generation, transmission, and 

distribution are expected to retire or the leave the 

industry by 2013 

 

Á60 000 addition workers needed by 2030 to 

operate and maintain new smart grid and 

renewable energy networks 

 

Á90 000 people required to deploy smart grid 

networks 

http://bipartisanpolicy.org/library/report/task-force-americas-future-energy-jobs-executive-summary-

and-policy-recommendations 
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US Power and Energy Engineering 

Workforce Collaborative 

ñPreparing the US Foundation for Future Electric Energy Systems: 

A Strong Power and Energy Workforceò 

 

For the period 2010-2014 

 

Á45% engineers in electric utilities eligible to retire 

 

ÁDemand for engineers forecasted to increase 2x to 3x 

 

ÁOnly 5 very strong university power engineering programs in the 

US 

http://www.nxtbook.com/nxtbooks/energycentral/iu_20100910/index.php?startid=28#/30 



Typical utility business objectives 

1. Increase efficiency and productivity across the design team 

 

2. Capture and transfer institutional knowledge to offset the 

impact of impending retirements 

 

3. Reduce design cycle times dramatically 

 

4. Automate and standardize business processes, including pricing 

models, engineering calculations, and design techniques 

 

5. Improve data integrity 

Brett Hauf, Electric Energy T&D MAGAZINE I November-December 2010  

Productivity growth is #1 
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How do we attract, train, 

motivate and retain the next 

generation of designers and 

engineers ? 

 
Mark Carpenter, ONCOR 



How are utilities addressing these 
challenges ? 

 
ÅTraining and education programs for younger 
workers 
 
ÅTechnology adoption to increase productivity 

 



Toronto Hydro 

Approached Ontario Energy Board 

ÁRequested increase in headcount to start recruiting young 

workers  into the electrical trades 

 

Set up an internal trades training facility 

Á Certified by the Ontario government 

 

Developed in-house apprenticeship program (4.5 year 

apprenticeship) 

ÁIn 2009 115 new hires 

ÁIn 2010 ~100 new hires 

 



York Technical College 
Electrical line workers certificate program 

York Technical College (South Carolina) 

 

ÁPartnered with Duke Energy and other area power 

companies 

 

ÁNine-week certificate program for specialized electrical 

line workers. 

 

 

 



Training for skilled electrical power workers 

Center for Energy Workforce Development initiative 

ÁSouth Carolina and eight other states 

ÁTrain low-income, young adults for energy industry 

careers 

ÁFunded by $1.3 million grant from the Bill and Melinda 

Gates Foundation 



IEEE PES  

Scholarship Plus Initiative 

Announced at Gridweek Sep 2011 

 

ÁFinancial support 

 

ÁHands-on experience 

 

ÁMentoring program 

 

Á94 scholarships in 2011 

 

ÁTarget is 1,500 scholarships annually 

http://www.ee-scholarship.org/how-it-works/students/ 



How are utilities addressing these 
challenges ? 
 
ÅTechnology adoption to increase productivity 
 
ÅTraining and education programs for younger 
workers 
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Evolution of CAD to Model Based Design or BIM 

ÁGraphics only 

ÁLacks intelligence 

ÁLacks domain 

knowledge  

 

CAD 

ÁIntegrates geospatial and engineering 

design data 

ÁEnforces business and engineering 

rules 

ÁAutomates clash detection 

ÁAutomates change propagation 

ÁReduces data redundancy 

ÁImproves collaboration among design 

teams 

ÁAutomates bill of materials and job 

costing 

Á3D visualization involves non-technical 

stakeholders in design process 

Model based design or BIM 

Benefits 

 

ÁIncreases productivity 

ÁReduces risk 

ÁReduces costs 

ÁImproves design quality 

 

 Deliverable is paper Deliverable is an intelligent digital model 

Intelligent models 



SF Presidio Parkway Project 

Caltrans - Parsons Brinckerhoff 

4D for construction phasing  



5D for financial control 

Caltrans - Parsons Brinckerhoff 

SF Presidio Parkway Project 



Smart model-based design 

Adds domain intelligence 

to traditional CAD 



Smart model-based design 

Adds engineering 

calculations  

to traditional CAD 



Smart model-based design 

Adds rules engine  

to traditional CAD 



Smart model-based design 

Adds bill of 

materials and job 

estimates 


