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Smart design helps utilities face workforce
challenges

Geoff Zeiss
Director Utility Industry Program
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World trends In infrastructure




Increasing Electricity Demand

Figure 6. World net electricity generation by fuel

trillion kilowatthours
40

Nuclear

B Renewsables

¥ Natural gas

4 si ll/;O

2007 2015 2020 2025 2030 2035

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



Environmental concerns

Sea Ice Extent
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Clean energy Is a worldwide Initiative
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Smart Grid
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Worldwide Infrastructure Expenditure
2005-2030

Exhibit 1: The Infrastructure Challenge

Percentages of total projected cumulative infrastructure investment needed during the next 25 years to modernize obsolescent systems
and meet expanding demand, broken down by region [rows] and sector [columns)

Middle East
$0.9T —_ Total projected cumulative infrastructure spending 2005-2030: $41 trillion

e B} [L_ z%g 7‘ | 2
Africa $1 .1T—I_ 6% 2%-‘ 4% [:. 9%

re—

1%
U.S./Canada— 17% 12%
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Source: Booz Allen Hamilton, Global infrastructure Partners, World Energy Outlook, Organisation for Economic Co-operation and Development [OECD],

Boeing, Drewry Shipping Consultants, U.S, Department of Transportation

http://www.strategy-business.com/article/07104?pg=all Autodesk
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What Is a smart grid ?

Distribution Grid Management
Home Energy

Management

Demand Distribution & Control

Substation Systems
S Response
Building Energy P Automation (SCADA/DMS)

Management ' ' l

Asmart meters/AMI

Abidirectional communications

Adistribution automation/self-healing networks
Ademand response

Asubstation automation

Adistributed generation including renewable energy
Atransmission automation

Aplug In electric vehicles

AEuropean supergrid

Adata guality and data management

Grid
Interconnect
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Smart grids require more and better data

1,000 to 10,000 x more data

Aterabytes/year for a medium utility
Apetabytes/year for a large utility

ALO0% accurate, real time datao

Geoff Cameron, AGSI
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90% of Utility Executives Report Smart
Grid Strategy or Deployment in Place

How would you describe your current Smart Grid deployment status?

No current sman grid strategy . %

Initial strategy in place, still primarily in planning
and investigatory phases

Formal strategy in place and piloting various technologies — 2%

piloting other solutions

Moving forward with multiple large-scale deployments for
a number of Smart Grid applications simultaneously

GTM Research: 2010 North American Utility Smart Grid Deployment Survey Autodesk



Smart Grid Investment

Billions
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®AMI Forecast ™DA Forecast ™ HAN Forecast Smart Enterprise

AEU - Estimate over U 500 billion investment in European smart
grids over next two decades

AUS T Estimate $400 billion over next two decades

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



Top 10 Smart Grid Countries in 2010

AChina - $7.32 billion

AU.S. - $7.09 billion;
AJapan - $849 million
ASouth Korea - $824 million
ASpain - $807 million.
AGermany - $397 million
AAustralia - $360 million
AUK - $290 million

AFrance - $265 million
ABrazil - $204 million

http://www.gereports.com/top-10-countries-for-smart-grid-investment/
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Smart Meter Deployment Forecast

AGlobally 302.5 million meters by 2015
A2011

AOntario 100% 2010 [l 2015
ASweden 100%
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Shrinking workforces




US Is facing an aging workforce

IEEE Power and
Engineering Society

In US electric power
iIndustry over 50% of
engineers will be
eligible to retire In
next 5 years

: IEEE Power & Lnergy S0t
@ STHOLARSHIP PLUS INITIATIVE™
- - .

uUs Wbrkforce Survey: Age Distribution

« Survey Participants

-55 Electric & Gas Utilities
- All Electric Cooperatives

~~ Y of all US electric &
combination utility employees

« Done in 2007, 2008 & 2009

* Engineers that may need
replacement by 2014 ~51%

ource: Center for Energy Workforce Development -

the Energy Workforce Pipeline Survey

Age Distribution
Electric & Natural Gas Utility Employees

U
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Worldwide Issue:
Aging utility workforce in Europe

The aging European utility workforce
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Source: Stuart Ravens, Ovum Autodesk



Retirement in the US electric power sector

Electrical power linemen

Muclear enginesars

Reactor oparatars
Miuclear techncians
Pawer plant oparators
Farst-ling SUperhsors
Mechanical technicians
Fipehtters & plumbers
Wamtenance technicians
tlectrical technacians : :

[l 5 [l 15 ] o 30

e [ =

Ferientaaes of key utilrty workers, by specialty, expectad to retwe by 2012

http://www.powermag.com/o_and_m/Fagingworkforce Panicis-nota-
strategy 73.html
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AAverage age close to 60

A40% expected to retire in next 6-7 years

A40% of retirees are In supervisory, engineering, skilled
electrical trades and technical systems planning

http://www.intelligentutility.com/magazine/article/149936/changing-face-utility-workforce
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Engineers vs. Age NC

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

years of service

Mark Carpenter, ONCOR 21,



Task Force on Ameri cabo

Bipartisan Policy Center \ATIONAL Commission on

ENERGY POLICY’S

TASK FORCE ON AMERICA’S
FUTURE ENERGY JOBS

A30-40% of the 400,000 people employed in
electricity generation, transmission, and

distribution are expected to retire or the leave the
iIndustry by 2013

A60 000 addition workers needed by 2030 to
operate and maintain new smart grid and
renewable energy networks

A90 000 people required to deploy smart grid
networks

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

“and-policy-recommendations Autodesk
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US Power and Energy Engineering
Workforce Collaborative

NPreparing the US Foundation f or
A Strong Power and Energy Wor kf

For the period 2010-2014
A45% engineers In electric utilities eligible to retire
ADemand for engineers forecasted to increase 2x to 3x

AOnly 5 very strong university power engineering programs in the
US

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

oo mct Autodesk



Typical utility business objectives

1. Increase efficiency and productivity across the design team

2. Capture and transfer institutional knowledge to offset the

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 | November-December 2010
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Mark Carpenter, ONCOR

\‘ -

R |




How are utilities addressing these
challenges ?

Araining and education programs for younger
workers

Alechnology adoption to increase productivity
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Approached Ontario Energy Board

ARequested increase in headcount to start recruiting young
workers Into the electrical trades

Set up an internal trades training facility
A Certifled by the Ontario government

Developed in-house apprenticeship program (4.5 year
apprenticeship)

Aln 2009 115 new hires
Aln 2010 ~100 new hires

Autodesk



York Technical College < York Technical
College

Electrical line workers certificate program Nany pportwihie

York Technical College (South Carolina)

APartnered with Duke Energy and other area power
companies

ANIne-week certificate program for specialized electrical
line workers.

Autodesk



Training for skilled electrical power workers

Center For l -
ENERGY ﬂl Our Mission

Workforce DQ”@IUDHW“[ Build the alliances, processes, and tools to develop tomorrow's energy workforce

Center for Energy Workforce Development initiative
ASouth Carolina and eight other states

ATrain low-income, young adults for energy industry
careers

AFunded by $1.3 million grant from the Bill and Melinda
Gates Foundation

Autodesk



IEEE PES
Scholarship Plus Initiative

Announced at Gridweek Sep 2011

AFinancial support

5 Scholars ip Plus Initiative ™

% Receive up to $7,000 in financial support before
AHands-on experience graduation:
'n -4 ssz st year
" - 52,000 2nd year
i - §3,000 Jd year’
| [ Assistance in getting up to 2 years of power
engineering career experience before graduation
S Establish 2 mentoring program and connect students

to experts

AMentoring program

A94 scholarships in 2011

ATarget i1s 1,500 scholarships annually

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



How are utilities addressing these
challenges ?

Alechnology adoption to increase productivity

ATraining and education programs for younger
workers




Convergence
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Evolution of CAD to Model Based Design or BIM

CAD

Alntegrates geospatial and engineering
design data

AGraphics only
AlLacks intelligence
Alac

kno

Deliverable is paper AReduces data redundancy

Almproves collaboration among design
teams

| A Automates bill of materials and job
B costing

A 3D visualization involves non-technical
stakeholders in design process

Model based design or BIM

Benefits

Deliverable is an intelligent digital model

Image courtesy of Duke Energy
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SF Presidio Parkway Project

4D for construction phasing

" PRESIDIO
Rl PARKWAY

CONSTRUCTIO :
TEMPORARY WORKS
i EXCAVATION / GRAD
o | |ROADWAY AGGREGATE _ ,
| |ROADWAY PAVEMENT

i
‘1} ol TN ’
A A o, ; v

.
0 .
.
s
4, :
’ !
1 -
,-. I"
g
J - N
J .
’
f— .
f—— |

;11|I||||I‘l|
P

Caltrans - Parsons Brinckerhoff

Autodesk



5D for financial control

PRESIDIO |
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Smart model-based design
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Smart model-based design
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Smart model-based design
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Smart model-based design
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