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1. INTRODUCTION
Smart Grid Network (“SGN”) entered into an agreement with Illinois Institute of Technology
(“IIT”) to participate in the U.S. Department of Energy funded project titled “Recovery Act
World Class Smart Grid Education and Workforce Training Center” as a subcontractor to IIT
during a period of performance extending from May 17, 2013 to August 13, 2014.
Providing workforce training and education on the Smart Grid is a critical priority for
maintaining our nation’s edge in leading the clean tech, smart grid, renewable energy and
green economy revolution. As our nation spends billions of dollars to upgrade our outdated
electric grid, and provide new markets for smart grid technology development, we must
ensure that our technicians, engineers, innovators and entrepreneurs have the tools they need
to implement this new national vision of a cleaner, smarter electric grid. Development of a
World Class Smart Grid Education and Workforce Training Center at IIT (“the IIT Smart
Grid Center”) will have a significant impact on workforce readiness in the Midwest.
As all work to be performed under the SGN-IIT agreement has been completed, SGN
provides this Final Project Report highlighting work performed, project accomplishments and
recommendations.
2. SCOPE OF WORK
As noted in the agreement with IIT, SGN shall contribute to the project by:







Providing thought leadership in creating a flexible curriculum that meets the technical
needs of energy, utility and technology companies.
Providing advice on creating and delivering this curriculum to multiple stakeholders
through multiple channels including our online Smart Grid information portal at
SmartGrid.COM
Participating in networking, industry and education events that create awareness about
the center and its purpose.
Promoting the center and course offerings on SmartGrid.COM
Providing technical advice and assistance.
Continuing to share ideas to improve curriculum, enhance the training approach and
to expand the exposure of the IIT Smart Grid Center.

This work can be divided into three primary areas of focus, namely:
1. Improve Curriculum
2. Enhance Training Approach
3. Expand Exposure of the IIT Smart Grid Center

3. PROJECT PERSONNEL
Work performed in support of the project was carried out by the three primary personnel
listed below, who have extensive experience in developing training curriculum for energy,
utility and technology companies; and utilizing online channels for knowledge delivery.

3

IIT Project Ref. No.: SA522-0513-6954
“Recovery Act World Class Smart Grid Education and Workforce Training Center”

Mr. Bruce Hamilton is internationally recognized as a thought leader and key facilitator in the
formation of productive partnerships development and deployment of smart grid technology.
He supported the establishment of a smart grid collaboration agreement between the U.S.
Department of Energy (USDOE) and Korean Ministry of Knowledge Economy, was lead
author of a Feasibility Report on A Smart Grid and Green Technology Development
Initiative between the State of Illinois and Korea and served on the Program Management
Office for the Illinois-Korea Smart Grid Partnership established to provide leadership for
collaboration between international government agencies, NGOs, businesses, universities and
research centers for the development and deployment of smart grid technology in Illinois.
Bruce Hamilton is Founder and CEO of SGN, an Illinois-based startup company committed
to accelerating the pace of smart grid deployment by promoting constructive dialog among
stakeholders and connecting interested consumers with solution providers. Bruce is also a
founding Director of the Institute for Sustainable Energy Development and previously served
as Head of Energy Modeling, Databanks and Capacity Building at the International Atomic
Energy Agency. For clients including the Asian Develop Bank, European Union, United
Nations Development Programme, USDOE and The World Bank, he developed, managed
and supported projects to address energy and environmental priorities in Africa, Asia,
Europe, Latin America and the United States. He has business relationships with government
agencies and electric power utility companies in 50+ countries. Today, Bruce serves as a
Senior Consultant at CMG and also founder and president of Adica LLC, a Chicago-based
global energy software and consulting firm, committed to empowering individuals,
companies and nations in pursuit of sustainable development. He contributes on initiatives to
accelerate the pace of smart grid deployment by consulting on smart grid roadmap
development and business case evaluation, advising on the creation of enabling policy and
business models, providing customer education services for electric utilities, connecting
interested consumers with solution providers, and organizing smart grid workforce
development training.
In 2012, Bruce served as chief technical consultant for the U.S.-China Smart Grid Dialogue
co-sponsored by the U.S. Trade and Development Agency, Federal Energy Regulatory
Commission and China’s National Energy Administration. In a 2013, the first edition of
China’s “Economy-Green China“ magazine, contained an interview with Bruce in which he
contrasts smart grid initiatives in China and the U.S. and provides advice for enhanced
international collaboration. Bruce received the 2011 Midwest Energy Leadership Award for
Entrepreneurship and multiple awards from the U.S. Federal Laboratory Consortium for
Technology Transfer for his efforts in commercializing technology developed at Argonne
National Laboratory. He served as guest editor of the Institute for Electrical and Electronics
Engineers’ (IEEE) Power & Energy Magazine, co-authored a book titled Smart Grid:
Integrating Renewable, Distributed & Efficient Energy (Elsevier 2012) and as a member of
several industry leading initiatives including the following:






USDOE Smart Grid Customer Engagement Working Group
ADB Regional Smart Grid Task Force for Southeast Asia
Smart Grid Interoperability Panel International Task Force
Organizing Committee for IEEE Innovative Smart Grid Technology Conference
CIGRE International Working Group on Communication Solutions for Information
Exchange in the Smart Delivery of Electrical Energy
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Mr. Ray Smilgius is Chief Technology Officer at SGN. An insightful, results-driven IT
Professional, Ray has had notable success directing a broad range of corporate IT security
initiatives. Ray completed graduate-level studies at Massachusetts Institute of Technology
(MIT) and has received numerous technology certifications from Microsoft, Sun Corporation,
and other leading IT companies. He has worked with fortune 500 companies on a variety of
projects, including: managing creation of a transaction processing systems and participating
in the programming of fuzzy logic sets into Google’s Main Search Platforms. He also played
an instrumental role in managing a large team of developers responsible for coding API’s for
Microsoft Corporation’s Visual Basic Platform and managed development of multiple User
Interfaces for the Microsoft Repository Library. Following his work with Microsoft and
Google, Ray went on to be Founder and CEO of successful computer IT, search engine
optimization and web-based companies.
Dr. Roberto Ferrero is a senior consultant with extensive experience in the design of
advanced regulatory structures that promote efficient operation and provide incentives for
investment in Power Systems. Dr. Ferrero also processes deep understanding of power
system operations, smart grid technology, and advanced methodologies for optimizing power
system operations and investment.
4. IMPLEMENTATION APPROACH
SGN’s first action was to compare the IIT Smart Grid Center’s current curriculum against the
smart grid skill requirements that future workforces will need to possess. As noted in a
research report prepared by IIT and West Monroe Partners titled The Smart Grid Workforce
of the Future: Job Impacts, Skill Needs and Training Opportunities, current and future
training needs for the smart grid workforce can be grouped into 12 major skill categories in
four areas as noted in Figure 1:

Figure 1: Smart Grid Skill Requirements
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4.1 IMPROVE CORRICULUM
Considering the IIT Smart Grid Center’s existing programs in these areas (e.g., smart grid
technology and system integration programs leveraging the on-campus microgrid, the team
focused curriculum improvement efforts on the following smart grid skill requirements:
a.
b.
c.
d.

Integrated Communications Technology
Customer Communication and Relationships
Regulatory and Policy Issues
Utility Decision Support Applications

4.1.a Integrated Communications Technology
To support curriculum improvements in the area of Integrated Communications Technology,
Bruce Hamilton contacted Mel Gehrs – a 30-year employee of ComEd who served as the
utility’s Director of Strategic Planning until 2001. Mr. Gehrs is presently employed with
Silver Spring Networks, a leading smart grid communications vendor. Encouraged by initial
conversations, Mr. Gehrs met with Bruce and Mohammad Shahidehpour, Ph.D., Bodine
Chair Professor and Executive Director of the Galvin Center at IIT, to discuss the on-campus
microgrid and smart grid curriculum. During this meeting, Mr. Gehrs agreed to have further
discuss with Dr. Shahidehpour and his staff regarding potential additions to the IIT Smart
Grid Center’s curriculum including:





Smart grid communications – RF, IPV6, protocols (DNP,61850), peer to peer
Microgrid ontology – messaging, transport, use cases, controls, topology, open vs
proprietary
Data mining smart grid data – parallel databases, analytics (inferential statistics)
Visualization tools – Google Earth animations, Tableau, …

4.1.b Customer Communication and Relationships
To support curriculum improvements in the area of Customer Communication and
Relationships, Bruce leveraged insights obtained through his services on the USDOE Smart
Grid Customer Engagement Working Group. This working group conducted a nine-month
effort to capture knowledge that utilities have developed and, in July 2013, published a guide
titled Voices of Experience|Insights on Smart Grid Customer Engagement providing practical
advice in the form of “industry insights” from utilities that have implemented smart grid
projects to educate and engage their customers.
Pursuant to the Illinois Energy Infrastructure Modernization Act (“EIMA”), participating
utilities are required to provide $5 million in annual funding through 2021 to support
consumer education regarding the Smart Grid. The Illinois Science and Energy Innovation
Foundation (“ISEIF”) is a nonprofit corporation founded by the EIMA, and is responsible for
managing the deployment of the consumer education funds. Bruce partnered with Illinois
nonprofits and consultants to develop a proposal for the Galvin Center to lead an initiative to
position local municipalities as hubs for consumer education and delivery of smart grid
benefits throughout the state by providing education and advisory services to support
adoption of smart grid strategies and technologies.
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As described in the proposal provided in ANNEX I, the initiative would: 1.) Educate local
leaders and residents on basic Smart Grid issues in order to establish a core level of Smart
Grid knowledge at the community level; 2.) Advise local leaders on how to incorporate Smart
Grid into their municipality electricity aggregation programs; and 3.) Demonstrate the value
of smart grid technology and programs by installing smart grid enabled appliances and
technology in low income and senior households, and assisting communities in soliciting
offers for smart grid services for residents.
In October 2013, the proposal was submitted to ISEIF for consideration of grant funding.
While the initial proposal was not accepted, ISEIF program management provided feedback
for necessary enhancements and the revised proposal is expected to result in a $480,000 grant
award to the Galvin Center to support curriculum development and delivery in the area of
smart grid customer education and engagement.
4.1.c Regulatory and Policy Issues
To foster curriculum improvements in the area of Regulatory and Policy Issues, Bruce
supported an initiative led by Dr. Carl Peterson of the Center for Business and Regulation at
the University of Illinois Springfield, to create an Illinois Smart Grid Policy Forum to
encourage open discussion among stakeholders, policymakers, and other interested parties
concerning the development of smart grid in Illinois. Smart grid investments are made to
achieve a variety of goals including improved service reliability, direct and indirect cost
savings for consumers, and to achieve boarder public policy goals such as integration of local
generation and the promotion of smart energy usage. This initial meeting, open to all
stakeholders with an interest in smart grid policy development in Illinois, provided time for
both formal presentations and moderated discussion to encourage interaction between
participants.
Bruce contributed to development of the forum agenda, arranged participation of notable
speakers and was instrumental in arranging for the event to be co-hosted by the Galvin
Center. The policy forum was held at IIT with a two-way video link at the University of
Illinois in Springfield. Promotional materials for the event are provided in ANNEX II.
4.1.d Utility Decision Support Applications
To make curriculum improvements in the area of Utility Decision Support Applications,
Dr. Roberto Ferrero provided thought leadership, technical advice and assistance in creating a
methodology to optimize the size and location for modular increments in energy storage
systems (ESSs), to minimize the costs for sub transmission (69, 115 or 138 kV) expansions
by deferring transmission upgrade investments, taking into account network constraints. This
innovative methodology is described in the paper on “Generalized Generation Distribution
Factors to define optimal Energy Storage Systems modular addition for deferring
transmission investment costs in Power Systems” provided in ANNEX III.
Dr. Ferrero also provided thought leadership, technical advice and assistance in creating a
methodology for identifying optimal strategies for pricing electricity to supply plug in electric
vehicles (PEVs) and guidelines for establishing optimal pricing from the perspective of
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Charging Station owners. A research report Dr. Ferrero prepared on “Dynamic Pricing in
Electric Vehicle Charging Stations” is provided in ANNEX IV.
4.2 ENHANCE TRAINING APPROACH
As described above, Bruce advised and provided support to enhance the training approach at
the IIT Smart Grid Center by:



Designing a train-the-trainers approach to position local municipalities as hubs for
consumer education and delivery of Smart Grid benefits throughout the state; and
Organizing an annual Smart Grid Policy Forum to educate and facilitate dialogue
among stakeholders with an interest in smart grid policy development in Illinois.

Bruce also advised and provided support to enhance the approach to training international
professionals by:


Establishing a mechanism for development, promotion and delivery of a smart grid
training program aimed at increasing international participation in workforce training
offered by the IIT Smart Grid Center.

International Training Program Documents, including a Memorandum of Understand drafted
with an international utility training promotion agent and an initial program of proposed
short courses to be offered are provided in ANNEX V.
4.3 EXPAND EXPOSURE OF THE IIT SMART GRID CENTER
Bruce expanded exposure of the IIT Smart Grid Center by participating in networking,
industry and education events that create awareness about the center and its purpose,
including:






Organizing a Panel Session on Smart Grid Consumer Education and Workforce
Training at the third annual Great Lakes Symposium on Smart Grid and the New
Energy Economy, held at IIT, in September 2013;
Contacting Illinois Commerce Commission (ICC) Staff to inform of the IIT Smart
Grid Center and its purpose, which led to a tour of the Center by ICC Commissioners;
Presenting lecture on “Smart Grid Education and Workforce Training Center at IIT”
during a panel on Smart Grid Education and Workforce Development at the 2014
IEEE-PES Innovative Smart Grid Technology Conference. The IEEE-ISGT panel
announcement and slides are provided in ANNEX VI); and
Providing an overview of IIT Smart Grid Center’s purpose and curriculum, while
joining executives from NB Power and Siemens on a webinar titled “Who Will Build
Tomorrow's Grid? Smart Grid and the Expertise Challenge”. Webinar highlights are
available
at
http://theenergycollective.com/brianroger/403731/who-will-buildtomorrows-grid-energy-collectives-webinar-energychat (see ANNEX VII for slides).

Following the above mentioned webinar, Bruce was contacted by Michel Losier, Director of
Customer and Community Engagement, at NB Power Corporation, who expressed interest to
establish collaboration between NB Power, the IIT Smart Grid Center and select universities
8
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in Canada. Bruce is working to arrange a visit to Chicago by representatives from Canada to
tour the IIT Smart Grid Center and consider initiating collaboration across North American
institutions of higher learning that are dedicated to supporting smart grid workforce needs.
SGN also promoted the center and course offerings on our knowledge discovery and
communication portal at SmartGrid.COM. While a Google® search on “smart grid” can
return over 100 million pages of relevant websites, SGN’s site was listed on the first page,
providing a high-profile access point for promoting the center and advertising course
offerings.

Figures 1-3 SmartGrid.COM Screen Shots

To promote the center, Ray Smilgius created a custom company webpage for the Galvin
Center. As illustrated in the above screen captures, the Galvin Center webpage was
accessible within the SmartGrid.COM portal. The Galvin Center also received an
administrative account for updating site content describing the center, training curriculum,
news, upcoming events, twitter feed, pictures and videos. This promotional site was active
from July 2013 through March 2014.
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5. CONCLUSIONS AND RECOMMENDATIONS
We believe the IIT-SGN agreement was successful in helping to improve the curriculum,
enhance the training approach, and expand exposure of the IIT Smart Grid Center.
With the above comments in mind, we offer the following recommendations for
consideration by IIT:
a. Continue and consider expanding curriculum improvements in the area of Integrated
Communications Technology. While the IIT Smart Grid Center is currently working
with local utility and vendors to incorporate integrated communications technology in
the on-campus microgrid, new courses should be developed around this technology.
b. Continue the curriculum improvements made in the areas of Customer
Communication and Relationships, and Regulatory and Policy Issues. Smart grid
benefits will not be realized through technology alone. Training is also needed to
help regulators develop enabling policy, and help customers understand why a smarter
system is important and how they can use new information to make smarter choices
on energy use.
c. Build on SGN’s efforts to establish collaboration with NB Power and Canadian
universities to establish collaboration across North American institutions of higher
learning that are dedicated to supporting smart grid workforce needs. Three key
benefits that can be realized through such cross institutional collaboration:
1. Better coverage of topics with industry experts as instructors in each topic area;
2. Avoidance of duplication of courses in close geographical proximity (regional
centers of excellence); and
3. Expanding the options for students to select topics and locations based on their
needs and travel budgets.
We would like to thank IIT for the opportunity to collaborate in this highly important
initiative. It has been a pleasure working together.
We are proud of our joint success and look forward to our continued collaboration.
Sincerely yours,

Bruce P. Hamilton
President, Smart Grid Network Inc.
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ANNEX I
Galvin Center’s Consumer Education
Grant Proposal to ISEIF

Ready. Set. Smart!
An Initiative to Educate Consumers and Create Smart Grid Ready
Communities
Response to a Request for Provider Qualifications
From the
Illinois Science and Energy Innovation Foundation
By the
Robert W. Galvin Center for Electricity Innovation at the Illinois Institute of
Technology

READY. SET. SMART!
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A. Cover Page. The Ready. Set. Smart! Initiative brings together the region’s leading
education, environmental, consumer, technology, and communications organizations. The
Lead Organization for the project will be the Robert W. Galvin Center for Electricity Innovation
at the Illinois Institute of Technology. Contact information for Initiative team partners are
noted below:
Primary Role:
 Lead Organization
Support Roles:
 Program Management
 Education Content
 Program Evaluation
Primary Role:
 Area Coordinator
Contributing Roles:
 Program Management
 Education Delivery
Program Evaluation
Primary Role:
 Education Lead
Contributing Roles:
 Program Outreach
 Education Delivery
Program Evaluation
Primary Role:
 Technology Lead
Contributing Roles:
 Education Content
 Education Delivery
Program Evaluation

Dr. Mohammad Shahidehpour
Director
10 West 35th Street, 16th Floor
Chicago, Illinois 60616
312/567-5737
ms@iit.edu
Mark Pruitt
Principal
10 West 35th Street, 16th Floor
Chicago, Illinois 60616
219/921-3828
markjpruitt@ilccan.net
Sarah Wochos
Research Director
35 East Wacker Drive, Suite 1600
Chicago, Illinois 60601
312/673-6500
markjpruitt@ilccan.net
Bruce Hamilton
Principal
10 West 35th Street, 10F9
Chicago, Illinois 60616
630/853-5170
bhamilton@smartgrod.com

Primary Role:
 Evaluation Lead
Contributing Roles:
 Education Content
 Program Evaluation

John Kelly
Executive Director
10 West 35th Street, 16th Floor
Chicago, Illinois 60616
630/282-5295
jkelly@perfectpowerinstitute.org
David Lundy
President
8 South Michigan Ave, 30th Floor
Chicago, Illinois 60601
312/629-3366
dlundy@aileron.com

Primary Role:
 Communications Lead
Contributing Roles:
 Media
 Education Content
 Program Outreach
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B. Executive Summary. A primary barrier to
Smart Grid adoption is the level of effort consumers
must expend to access Smart Grid benefits. Figure
1 identifies the multiple steps individual consumers
would need to follow in order to be responsive to
market conditions and capture Smart Grid benefits.

Figure 1. Consumer Requirements to
Capture Smart Grid Value
• Understand Utility Rates and
Incentives
• Identify Smart Grid Technologies

Illinois consumers have demonstrated little interest
that Deliver Value
in taking even simple steps to capture utility cost
savings. For instance, the early years of electricity
• Adopt a Time of Use Utility Rate
deregulation in Illinois saw less than .01% consumer
participation despite the availability of significant
cost savings that could have been captured by
• Install and Use Smart Grid
making a single phone call. Consumers only acted
Technology
to access these utility savings in large numbers
when local municipalities stepped in to negotiate
alternative supply options on their behalf - a
process termed “municipal electricity aggregation” (MEA). Since 2010, over 650 Illinois
communities Illinois have used MEA to capture over $400 million in consumer savings by
migrating roughly 70% of residential customers into retail electricity supply contracts. The new
reality is that municipalities effectively control electricity pricing for most Illinois consumers.
MEA was successful because it reduced the level of effort required for consumers to participate
in the market. Consumers trusted their local governments to conduct the due diligence and
contract negotiations that resulted in safe and valuable options for their consideration. A
market model that provides these same core benefits (reduced level of effort and support from
a trusted party) would greatly accelerate consumer entry into the new Smart Grid reality.
Fortunately, the statute also allows MEA programs to provide demand management and energy
efficiency services. However, no MEA programs have yet offered demand management
services largely due to (i) lack of internal expertise and resources; (ii) lack of familiarity with
available technologies; and, (iii) an undefined level of economic benefits for residents.
The Ready. Set. Smart! Initiative positions local municipalities as hubs for consumer education
and delivery of Smart Grid benefits in Illinois by providing education and advisory services to
support MEA program adoption of Smart Grid strategies and technologies. First, the program
will educate local leaders and residents on basic Smart Grid issues in order to establish a core
level of Smart Grid knowledge at the community level. Secondly, the Initiative will apply Smart
Grid knowledge by advising local leaders on how to incorporate Smart Grid into their MEA
programs. Lastly, the Initiative will demonstrate the value of Smart Grid technology and
programs by installing Smart Grid enabled appliances and technology in low income and senior
households, and assisting communities in soliciting offers for Smart Grid services for residents.

C. Provider Information. The Ready. Set. Smart! Initiative team combines the talents of
leading higher education, non-profit, and consulting experts. This Initiative team provides the
experience, innovation, and statewide presence that can catalyze the Smart Grid in Illinois.
2|Page

READY. SET. SMART!

1. Lead Organization. The Robert W. Galvin Center for Electricity Innovation at Illinois
Institute of Technology (Galvin Center) is a university initiative jointly funded by the
federal and state agencies as well smart grid industry leaders worldwide. Its mission is to
improve the reliability, security, efficiency, and sustainability of the nation's electrical grid,
and overcome obstacles to the adoption and implementation of the Smart Grid. As the
region’s primary Smart Grid educator, the Galvin Center brings together world-class
partners through the Smart Grid Workforce Education and Training Center, and
instruction-based partnerships with Chicago Public Schools, Illinois Community Colleges,
technology companies and labor union partners. The Galvin Center has been a leading
member of the Illinois Smart Grid Regional Innovation Cluster, and is the convener of the
annual Great Lakes Smart Grid Symposium on Smart Grid and the New Energy Economy.

2. Expected Partners. The Ready. Set. Smart! Initiative team partners include:
(a) Illinois Community Choice Aggregation Network (ICCAN). ICCAN is a consulting group
that has assisted over 60 communities (including Chicago) in developing MEA
programs. ICCAN’s mission is to utilize MEA authority to support consumers and
development. ICCAN has collaborated with the Galvin Center, ELPC, PPI, and SGN.
(b) Environmental Law & Policy Center (ELPC). The ELPC is a non-profit environmental
advocacy organization that works throughout the Midwest. Its mission is to jointly
advance environmental progress and economic development. ELPC has collaborated
with the Galvin Center, ICCAN and AC.
(c) Smart Grid Network (SGN). SGN’s SmartGrid.com is the leading stakeholderdriven consumer education and engagement platform committed to accelerating
Smart Grid deployment by providing on-line consumer education, promoting dialog
and connecting consumers with providers. SGN has collaborated with the Galvin
Center, ICCAN, PPI and AC.
(d) Perfect Power Institute (PPI). PPI is an independent nonprofit with a mission to drive
electric system transformation by implementing best practices in policy and system
design, educating industry stakeholders and setting the standard for evaluating system
performance. PPI has collaborated with the Galvin Center, SGN, and ICCAN.
(e) Aileron Communications (AC). AC is a strategic communications agency specializing in
complex, high-stakes engagements. AC operates at the intersection of policy, politics
and government, often pushing at the cutting edge of environmentally responsible
energy. AC has worked closely with SGI, ICCAN and ELPC.
3. Consumer Education Expertise. The Initiative team’s education experience is extensive
and brings significant expertise in defining best practices for consumer education, crafting
accessible messaging, and delivering content across diverse media. The following
represent a sampling of consumer education activities:
 MEA public education
 SmartGrid Workforce Education
 DOE SG Customer Engagement WG

 CPS/IGEN Smart Grid certification
 Midwest High Speed Rail Initiative
 Illinois-Korea Smart Grid Collaborative
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Space does not permit more complete descriptions of each Initiative team partners’
consumer education experience, so we have shared these details in the personal
biographies of team members in Attachment B.

4. Utility Engagements. The Galvin Center and Initiative team partners have developed
long-standing working relationships with the utilities through contract and grant
interactions, regulatory proceedings and legislative negotiations including:
 MEA rulemaking process
 Illinois Smart Grid Cluster
 Annual utility procurement plans

 Stakeholder Advisory Group for EEPS
 IIT MicroGrid project
 Illinois Rate Settlement Act (2007)

Space does not permit more complete descriptions of each Initiative team partners’ utility
engagement experience, so we have shared these details in the personal biographies of
team members in Attachment B.

5. Roles of Key Personnel. Personnel dedicated to support initiative implementation are:
(a) Galvin Center. Dr. Shahidehpour and Annette Lauderdale will provide grant and
program management through all phases of the Initiative. Dr. Shahidehpour will
advise on educational content and supervise the technology demonstration project for
low income and senior households during the Smart phase of the Initiative.
(b) Illinois Community Choice Aggregation Network. Mark Pruitt will serve as the Area
Smart Grid Coordinator throughout the Initiative and advise on educational content.
(c) Environmental Law & Policy Center. Barry Matchett and Sarah Wochos will advise on
educational content and support community outreach activities.
(d) Smart Grid Network. Bruce Hamilton and Belinda Li will advise on educational
content and provide and administer the online education and community platforms.
(e) Perfect Power Institute. John Kelly will advise on educational content on the Ready
phase of the Initiative and on metrics development for the Initiative.
(f) Aileron Communications. David Lundy will manage public relations, messaging
continuity, public affairs, and media relations through all phases of the Initiative.
D. Proposed Consumer Education Services. Education services will be delivered over a
three year period (2014-2016) to communities receiving Smart Meters during deployment years
2013-2016. Education programming will focus on three areas: (i) providing core level Smart
Grid information; (ii) developing a community Smart Grid plan; and, (iii) demonstrating Smart
Grid value through installed technologies and product offerings. Focusing education resources
on local officials will enable efficient community-wide adoption of the Smart Grid.

1. Project Description. The Ready. Set. Smart! Initiative will provide education and
advisory support for local officials to incorporate core Smart Grid into MEA programs for
the purpose of providing access to Smart grid strategies and technologies.

(a) Intended Outcomes. The Initiative will create support for Smart Grid by fostering
positive opinions, facilitating transactions, and ensuring ongoing development.
 Create Positive Opinions of the Smart Grid. Educating local officials (an important
4|Page
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source of information for consumers) on the facts and benefits of Smart Grid will
validate the underlying value of Smart Grid. With local officials voicing support and
providing accurate and consistent messaging on community Smart Grid webpages
and other venues, consumers will be more likely to discount negative messaging
concerning Smart Grid, and be more open to pursuing Smart Grid options.
 Increase Consumer Access to Smart Grid Options. Empowering MEA programs to
develop the types of electricity supply rates and products that generate consumer
benefits through Smart Grid will increase and accelerate adoption of Smart Grid
strategies by consumers. MEA utilization will dramatically reduce the level of effort
required of consumers to access and consider Smart Grid options.
 Future-proof the Smart Grid Environment. By creating a structure to support Smart
Grid, the Initiative will facilitate adoption of new Smart Grid technologies as they are
developed. Additionally, the Initiative provides unique access to consumer data
through MEA suppliers. These aspects will foster competition among providers and
promote innovation – all to the long-term benefit of consumers.
(b) Targeted population and demographics. The targeted population includes all or parts
of at least one hundred and thirty two (132) communities in the ComEd service area
(~1.67 million meters), of which at least eighty-seven (87) maintain MEA programs.
The targeted population also includes nineteen (19) regions (number of communities
is not defined) within the Ameren service area (~236,000 meters). Initiative team
member ICCAN has established relationships with eighteen (18) of identified ComEd
communities, and twenty-four (24) Ameren communities. Technology demonstration
will focus on low-income and senior households located within the targeted
communities. Local officials as well as other stakeholders will advise on the selection
process to be used in identifying appropriate low-income and senior households.
(c) Targeted geography. The Initiative will deploy statewide to all ComEd and Ameren
communities scheduled to receive Smart Meter installations between 2013 to 2016.
(d) Education and outreach activities. The Initiative is organized around a three phase
plan designed to move communities along a continuum of Smart Grid readiness:
 Phase 1 (Ready) – Community Based Smart Grid Education. The Ready Phase will
establish a basic level of understanding about Smart Grid issues with local officials,
and distribute that information to residents through a variety of media and outlets.
 Task 1. Provide Local Leader and Stakeholder Smart Grid Education. Online
courses, classroom interactions, and personal instruction will provide local officials
with a variety of forums through which to receive Smart Grid and Smart Meter
instruction. The Area Smart Grid Coordinator will introduce the Initiative offerings
to local officials, and serve as an ongoing shared education resource.
 Task 2. Support Local Resident Outreach and Education. Local officials will receive
assistance in delivering consumer-oriented information concerning the Smart Grid
to residents. Each community will receive a dedicated webpage at SmartGrid.com
which will contain prepared materials (i.e. deployment schedules, fact sheets,
etc.). Additionally, local officials will receive assistance in hosting Smart Grid
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briefings for the public during regularly scheduled public meetings and hearings.
Lastly, local officials will receive prepared press releases, brochures, and other
reference materials suitable for use in responding to resident inquiries.
 Phase 2 (Set) – Local Smart Grid Planning. The Set phase will educate local officials
on the application of Smart Grid strategies and technologies through MEA programs.
 Task 1. Evaluate Potential Consumer Benefits for Smart Grid. The Initiative
partners will work with local officials to evaluate the consumer benefits Smart Grid
can deliver to residents. The evaluation will identify how time of use pricing, peak
time rebates, and technology can reduce costs without sacrificing comfort or
functionality for residents. The evaluation will result in a Smart Grid Plan.
 Task 2. Incorporate Smart Grid Authority into MEA programs. The Initiative
partners will assist local officials to update (or create) MEA programs to
incorporate the community Smart Grid Plan. Sample Plans of Governance, Supply
Agreement, and ordinance documents will be provided for consideration.
 Phase 3 (Smart) – Demonstrate Local Benefits of Pricing Programs and ConsumerFacing Technologies. The Smart phase will provide consumers with electricity rates
and Smart Grid technology options. Also, the Initiative will demonstrate Smart Grid
value by providing Smart Grid enabled appliances in low income households.
 Task 1. Optimize MEA Programs to Leverage Smart Meters. Communities will
implement their Smart Grid Plan through their MEA programs by requiring
suppliers to offer time of use pricing, providing enrollment assistance into peak
time rebate programs, and facilitating community demand response aggregation.
 Task 2. Demonstrate Benefits to Low-Income and Senior Households. Select low
income and senior household will be provided Smart Grid enabled appliances.
Electricity consumption, peak, and cost reductions resulting from the appliances
will be tracked. Participants will receive training offered by the project team
members on the utilization of appliances, and be invited to track experiences and
discuss issues related to the Smart appliance experience through online blogging,
mail in and telephone surveys, and participating at facilitated user group meetings.
This activity can be used to develop a Smart Grid technology demonstration
program similar to the Pecan Street Project located in Austin, Texas.
 Task 3. Solicit Smart Grid Technologies. Sample solicitation documents will be
provided to communities to request bids for Smart Grid technologies of interest to
local officials. The solicitations will seek to reduce technology costs by negotiating
preferred pricing and terms based on volume. Final offers will be advertised to
residents via direct mail, SmartGrid.com, and other public channels.
 Task 4. Monitor Legal Issues Related to Smart Grid. Smart Grid-related ICC
proceedings will be monitored and reported to communities. The outcomes of the
proceedings may have bearing on peak time rebates, treatment of consumer
meter data, and planned Smart Meter deployment. Recommendations reflecting
developments within the ICC proceedings will be conveyed to communities.
(e) Budget Description. A general budget description is contained in Attachment F.
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2. Proposed Metrics. The Initiative team has developed a robust set of metrics for each
planned stage of the Initiative. These metrics are described included in Attachment G.

3. Management and Execution. The Galvin Center will serve as the Lead Organization and
will be subject to the grant management, oversight and practices established by the
Illinois Institute of Technology (IIT). A general overview of planned management and
execution measures are included below. Details of aspects of the IIT grant oversight
protocols are included for review in Attachment H of this document.

(a) Administrative Structure. Dr. Shahidehpour of the Galvin Center will have authority
and responsibility for implementing the Initiative, and will serve as the primary
contact with ISEIF throughout the grant period. Annette Lauderdale (Galvin Center
Assistant Director, Budget and Finance) will facilitate contracts and disbursements
with Initiative partners in accordance with management procedures set by IIT.
(b) Project Management. Initiative management will be facilitated through a committee
structure. The standing committees for the Initiative will include:
 Education Committee. The Education Committee will include representatives
from each Initiative partner and will be chartered to establish and maintain the
structure, content, schedule and budgets for the Initiative. The Education
Committee will meet at least monthly to establish and review the progress of the
Initiative and make adjustments as necessary. Monthly reporting from each
Initiative partner will inform the Education Committee of progress and barriers to
planned implementations provide suggestions for content improvement, and
report on the status of budget funding. Education Committee recommendations
and reports will be forwarded for consideration by ISEIF through the Galvin Center.
 Demonstration Committee.
The Demonstration Committee will include
representatives from the Galvin Center, Aileron, ICCAN, the appliance provider and
the local governments with an interest in identifying program participants. The
Demonstration Committee will meet at least quarterly to establish and review the
measures taken to install Smart Grid enabled appliance in low income and senior
residences as well as various public venues (i.e. Merchandise Mart, Navy Pier,
etc.). Quarterly reporting from Initiative partners will inform the Demonstration
Committee of progress and barriers to implementations and use of funding.
 Verification Committee. The Verification Committee will include representatives
from each Initiative partner and will be tasked with creating and implementing
program measurement and verification protocols. The Verification Committee will
meet at least monthly to discuss the development of metrics, assess collected
data, identify additional data needs and sources, and recommend improvements
to increase the value of collected data. Verification Committee recommendations
will be forwarded for implementation by the Galvin Center to the appropriate
Initiative partner for implementation as necessary.
(c) Financial Management. The Galvin Center will serve as the recipient of grant funding
and will issue payments to partners in accord with IIT’s established policies. Regular
financial reporting between the Galvin Center and ISEIF will occur to establish an
accurate and firm understanding of Initiative progress and activities.
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The Galvin Center for Electricity Innovation is pleased to provide ISEIF with the following details
and proposed budget to support the Ready. Set. Smart! Initiative. Our proposed budget seeks grant
funding from ISEIF over a three (3) year period to support a statewide Smart Grid education program.
The initial three year planning horizon was established on the basis of an assessment by
Initiative team members. The following characteristics support a longer term initial program cycle:
1. Benefits of aligning outreach and phase one education services with actual Smart Meter
installation schedules;
2. Time required to develop and deliver coordinated education materials through the planned
channels
3. Allowing sufficient time to adapt Initiative offering in light of program metric measurement
and verification.
The budget proposal identifies the direct personnel and equipment costs associated with each
Initiative team member’s participation in the top of the budget form (white lines). Totals for Direct
Services, Overheads, and Cost Share Contributions are noted in the center of the report (blue lines).
Allocations of grant funding among the for-profit and non-profit members of the team are noted at the
bottom of the budget form (green lines). The column to the far right represents the total three year
tally for each of the three proposed years in the budget request.

Ready. Set. Smart! Initiative Proposed Budget
Estimated Direct Services
Team Participant
2014
2015
2016
Perfect Power Institute

$

Environmental Law and Policy Center

$ 260,000

Smart Grid Networks

50,000

$

50,000

$

TOTAL

50,000

$ 150,000

$ 210,000

$ 210,000

$ 680,000

$ 100,000

$ 100,000

$ 100,000

$ 300,000

Illinois Community Choice Aggregation Network

$ 120,000

$

$

88,685

$ 297,369

Aileron Communications

$ 165,000

$ 111,576

$ 102,092

$ 378,669

Galvin Center for Electricity Innovation

$ 450,000

$ 460,000

$ 460,000

$1,370,000

Whirlpool

$1,000,000

$

$

$1,000,000

TOTAL of ESTIMATED DIRECT SERVICES
TOTAL of OVERHEADS
TOTAL of COST SHARE CONTRIBUTIONS
NET TOTAL FUNDING SOUGHT FROM ISEIF

$2,145,000
$ 357,500
$ (597,325)
$1,905,175

$1,020,261
$ 364,000
$ (86,722)
$1,297,539

$1,010,777
$ 364,000
$ (85,916)
$1,288,861

$4,176,038
$1,085,500
$ (769,963)
$4,491,575

Allocation of ISEIF Grant to Non-Profit Entities ($)
Allocation of ISEIF Grant to For-Profit Entities ($)

$1,052,900
$ 852,275

$1,022,800
$ 274,739

$1,022,800
$ 266,061

$3,098,500
$1,393,075

Allocation of ISEIF Grant to Non-Profit Entities (%)
Allocation of ISEIF Grant to For-Profit Entities (%)

55.27%
44.73%

78.83%
21.17%

79.36%
20.64%

68.98%
31.02%

88,685

-

-

Cost share contributions include: percentages of office space, classroom space, Smart Grid
appliance equipment and labor, and direct labor.
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One of the most compelling aspects of the Ready. Set. Smart! Initiative is the robust
data collection opportunity the program represents. Facilitating Smart Grid programming
through MEA programs gives ISEIF access to non-identifying aspects of consumer data at the
community level. As part of the Initiative, participating communities will direct their MEA
suppliers to collect and monitor consumer adoption of time of use rates, use of peak time
rebates, participation in demand response programs, and acceptance of Smart Grid technology
offers. These metrics can be applied against control groups within tight geographic localities to
provide true benchmarking and effectiveness analysis.
Program metrics will be fully developed through the following processes:
 Measuring Effectiveness – Metrics: Understanding that research requirements can
and will change throughout the project, the Ready. Set. Smart! Initiative team will
build flexibility into the effectiveness measurement approach for determining the
key metrics to be tracked, analyzed and reported. The Initiative team will consult
ISEIF and other key stakeholders to understand stakeholders’ requirements and
use this information to develop a research strategy for developing baselines,
determining requirements, and gathering data. The types of metrics to be
analyzed are found in the table located at the end of this attachment.
 Learn and Adapt – Research Methods: Surveys, focus groups, and in-depth
interviews will be used as research methods to provide qualitative and
quantitative assessments of program metrics. While each metric will be analyzed
individually, we will also develop a framework that allows the overall success of
the program to be quantified by evaluating various metrics together.
With respect to the on-line education and messaging at smartgrid.com key
performance indicators (e.g., page views, number of on-line members, content
comment) will be established in consultation with ISEIF. From there we will look at
how traffic is coming to the site through paid, organic and/or referred sources.
Based on our audience segmentation we will track both existing members as well
as new users and how they interact with the site.
Utilizing a mixture of integrated Google Analytics and 3rd party software solutions,
such as Crazy Egg, we will gain an understanding of content digestion and effective
user experience. We will also measure the effectiveness of external marketing
efforts by tracking the performance of audiences driven to the site from various
channels.
Finally we will establish a CRO (conversion rate optimization) strategy using 3rd
party software solutions, such as Optimizely, to perform various AB tests on
destination content in order to increase our learnings of site usage. In the end,
through all of these efforts, we will be able to continually optimize our user
experience and increase the effectiveness of our marketing, messaging and
education efforts across all channels.
Active participation will be measured through a range of metrics to support longitudinal
study and evaluation. The tables below identify the Community-wide and Individual account
level that the Ready. Set. Smart! Initiative will provide to the Energy Foundry.
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Level

Community
Level

Individual
Level

Metric
Local Leader Education
# informed of education program
# accepting local official training
# local officials receiving training
# local officials completing training
# local Smart Grid Plans completed
Local Resident Education
# community Smart Grid web pages activated
# individual hits per community web
# Smart Grid related hearings/public meetings held
# Smart Grid press releases/newsletter items issued
Smart Grid Plans incorporated into MEA Programs
# communities offering Time of Use rates as a consumer option
# communities offering Peak Time Rebates as a pricing option
# communities offering Demand Response program to consumers
# communities tendering Smart Grid technology offers to consumers
Smart Grid Plans Technology Demonstration
# consumers offered demonstration technology
# consumers accepting demonstration technology
# consumers receiving demonstration technology
Volume of electricity delivered to technology demonstration users
Peak electricity consumption by demonstration technology users
Off Peak electricity consumption by demonstration technology users
Peak electricity demand of demonstration technology users
Cost savings resulting from use of demonstration technology
Time of Use Rates
# consumers offered time of use rates
# consumers adopting time of use rates
Volume of electricity delivered through time of use rates
Peak period electricity consumption by time of use rate enrollees
Off-Peak period electricity consumption by time of use rate enrollees
Peak electricity demand of time of use rate enrollees
Cost savings delivered through time of use rates
Peak Time Rebates
# consumers offered peak time rebates
# consumers adopting peak time rebates
Volume electricity avoidance incented through peak time rebates
Peak period electricity avoidance incented through peak time rebate
Peak electricity demand avoidance incented through peak time rebate
Electricity cost avoidance incented through peak time rebate
Demand Response Program
# consumers offered demand response programs
# consumers adopting demand response
Volume of electricity avoided through demand response programs
Peak demand avoidance by demand response program enrollees
Cost savings for demand response program enrollees

Source
Coordinator
Coordinator
Coordinator
Coordinator
Coordinator
SmartGrid.com
SmartGrid.com
Coordinator
Coordinator
Coordinator
Coordinator
Coordinator
Coordinator
Tech Provider
Tech Provider
Tech Provider
Tech Provider
Tech Provider
Tech Provider
Tech Provider
Tech Provider

MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
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Level

Individual
Level

Metric
Smart-Grid Technology Offers
# consumers offered Smart-Grid technologies
# consumers electing to purchase Smart-Grid technologies
Volume of electricity delivered to Smart-Grid technology users
Peak period electricity consumption by Smart-Grid technology users
Off Peak period electricity consumption by Smart-Grid technology users
Peak electricity demand of Smart-Grid technology users

Source
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
MEA Supplier
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Illinois Smart Grid Policy Forum November 2013

cbr

Center for Business and Regulation
University of Illinois Springfield

Co-hosted by:

Illinois Smart Grid Policy Forum

Illinois Smart Grid Policy Forum:
Measuring Progress and Charting Directions
November 4, 2013
8AM-4PM

Scope and Purpose: The Illinois Smart Grid Policy Forum has been created to
encourage open discussion among stakeholders, policymakers, and other interested
parties concerning the development of smart grid in Illinois. Smart grid investments
are made to achieve a variety of goals including improved service reliability, direct
and indirect cost savings for consumers, and to achieve boarder public policy goals
such as integration of local generation and the promotion of smart energy usage.
The agenda for this initial meeting provides time for both formal presentations and
moderated discussion to encourage interaction between participants.  
Conference Location: Hermann Hall Ballroom, Illinois Institute of
Technology, 3241 S. Federal Street, Chicago, Illinois. (Directions and Parking
Pass) Park in Lot B-5 (32nd and Federal)
Resources:

A two-way video link will be available at Brookens Library Room 141A,
University of Illinois Springfield, One University Plaza, Springfield, Illinois.
(Directions) Park in C or D North Lots.
Who should attend? This policy forum is open to all stakeholders with an interest
in smart grid policy development in Illinois.
View the detailed agenda. Download the presentations.

Registration: Closed.
Check confirmation of registration or to see who has registered visit the
Registered Participant's site here
Registration Fees: This policy forum is free but registration is required. Lunch
will be provided at the Chicago location. For Springfield participants lunch is on
your own. Lunch speaker will begin at 1:45pm.
Cancellations: Please contact the Center for Business and Regulation at
cbr @uis.edu or 217.206.7909 to cancel a registration. Substitutes are encouraged
and will be accepted at any time prior to November 4, 2013 by contacting CBR.  
Accommodations: Participants are responsible for their own accommodations.
For more information contact Carl Peterson.
https://edocs.uis.edu/Departments/CBR/ISGPF/Nov13/ISGPF_1113.htm[6/26/2014 4:40:44 PM]

Illinois Smart Grid Policy Forum:
Measuring Progress and Charting Directions
Chicago, Illinois
November 4, 2013

The Center for Business and Regulation is housed in the College of Business and Management at the University of Illinois Springfield.
(www.uis.edu/cbam/cbr) CBR's mission is threefold: (1) to provide educational services to the university
community and the broader regulatory
community in Illinois; (2) to create an
institutional structure to facilitate
outreach to and among public and
private stakeholder groups concerning
important issues in the regulation of
business; and (3) to undertake research activities that furthers the
understanding of the interaction between regulation and business in order to promote more effective and
efficient regulation where necessary.

Scope and Purpose: The Illinois Smart Grid Policy Forum
has been created to encourage open discussion among
stakeholders, policymakers, and other interested parties
concerning the development of smart grid in Illinois. Smart
grid investments are made to achieve a variety of goals
including improved service reliability, direct and indirect
cost savings for consumers, and to achieve boarder public
policy goals such as integration of local generation and the
promotion of smart energy usage. The agenda for this initial meeting provides time for both formal presentations
and moderated discussion to encourage interaction between participants. .
Conference Location: Hermann Hall Ballroom, Illinois Institute of Technology, 3241 S. Federal Street, Chicago, Illinois. A two-way video link will be available at Brookens
Library Room 141A, University of Illinois Springfield, One
University Plaza, Springfield, Illinois.
Who should attend? This policy forum is open to all stakeholders with an interest in smart grid policy development
in Illinois.
Registration: To register please visit: https://
edocs.uis.edu/Departments/CBR/ISGPF/Nov13/
ISGPF_1113.htm or email us at cbr@uis.edu
Registration Fees: This policy forum is free but registration
is required. Lunch will be provided at the Chicago location.

Center for Business and Regulation
University of Illinois Springfield
One University Plaza MS UHB 4000
Springfield, Illinois, 62703-5407 USA

Cancellations: Please contact the Center for Business and
Regulation at cbr@uis.edu or 217.206.7909 to cancel a
registration. Substitutes are encouraged and will be accepted at any time prior to November 4, 2013 by contacting CBR.

Phone:+1 217.206.7909
Fax: +1 217.206.7541

Accommodations: Participants are responsible for their
own accommodations.

E-mail: cbr@uis.edu

www.uis.edu/cbam/cbr

For more information please visit the Illinois Smart Grid
Policy Forum web site: https://edocs.uis.edu/
Departments/CBR/ISGPF/ISGPF.htm

Center for Business and
Regulation
University of Illinois Springfield

Illinois Smart
Grid Policy
Forum:
Measuring
Progress and
Charting
Directions

Chicago, Illinois
November 4, 2013

Co-Hosted by:

Illinois Smart Grid Policy Forum: Measuring
Progress and Charting Directions
November 4, 2013
Chicago , Illinois

8:00 am Registration
8:30 am Welcome
Kathy Tholin, CEO
Center for Neighborhood Technology

10:45 am: Morning Break



11:00 am:

Introduction:
Nicole Luckey, Legal and Policy Advisor to Chairman Scott

Session 2: Consumer Benefits and
Smart Grid Investment




8:45 am Introduction
Hon. Ann McCabe, Commissioner
Illinois Commerce Commission

How are consumers benefiting from smart grid investment?
How can those benefits be measured over time?
What changes to the approach for overseeing smart grid investment are needed to assure future benefits for consumers?

Introduction:
Hon. Sherina Maye, Commissioner

9:00 am Keynote Address

Illinois Commerce Commission

Richard Sedano, Principal and US Programs Director

Moderator:
Richard Sedano, Principal and US Programs
Director

Regulatory Assistance Project

9:30 am:

Session 1: Smart Grid Investment and Job Growth: Concerns
and Opportunities




How is smart grid investment promoting job growth?
What opportunities exist for grid investment to spur
economic growth?
What obstacles remain to achieving these results ?

Introduction:
Jeffrey Orcutt, Policy Advisor to Commissioner del Valle
Illinois Commerce Commission

Moderator:
Mark Harris, President and CEO
Illinois Science and Technology Coalition

Panelists:
Mohammad Shahidehpour, Director,
Galvin Center for Electricity Innovation, Illinois Institute of
Technology

Larry Ivory, President
Illinois Black Chamber of Commerce

Sara Hochman, Managing Director
Energy Foundry

Terry McGoldrick, Senior Vice President
IBEW, Local 15

Should state and local policies be coordinated? If so, how?

Illinois Commerce Commission

Moderator:
Robert Lieberman, Principal
Regulatory Assistance Project

Panelists:
Deborah Stone, Chief Sustainability Officer
Cook County

Jack Darin, Director
Illinois Sierra Club

K.C. Doyle, Sustainability Manager

Regulatory Assistance Project

Village of Oak Park

Panelists:
David Kolata, Executive Director

3:15 pm:

Illinois Citizens Utility Board

Patty Durand, Executive Director
Smart Grid Consumer Collaborative

Anne McKibbin, Policy Director
CNT Energy

Todd Williams, Managing Director
Navigant Consulting

Lunch (12:45pm— 2pm)
Luncheon Speaker
Val Jensen, Senior Vice-President, Customer
Operations

Session 4: Summary, Roundtable, and
Next Steps




Summary of the day’s discussion
What are the issues, barriers, and policies that need further exploration?
Audience Participation

Introduction:
Hon. John Colgan, Commissioner
Illinois Commerce Commission

Moderator-Springfield:
Karl McDermott, Director
Center for Business and Regulation

Commonwealth Edison Company

Sponsored by:
GE Digital Energy

Moderator-Chicago:
Carl Peterson, Faculty

2:00 pm:

Panelists:
David Kolata, Executive Director

Session 3: Local Response to Climate
Change and the Value of Smart Grid



How can smart grid be used locally to address climate change?
What practical policy changes are needed to promote climate
change solutions with respect to smart grid?

Center for Business and Regulation

Illinois Citizens Utility Board

Jonathan Feipel, Executive Director
Illinois Commerce Commission

4:00 pm: Adjourn
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ANNEX III
Optimization Method for
Adding Energy Storage Systems

Generalized Generation Distribution Factors to define optimal
Energy Storage Systems modular addition for deferring
transmission investment costs in Power Systems
Roberto W. Ferrero -January 2014A methodology to optimize size and location for modular increments in
ESS is proposed for research, geared towards minimizing the costs for sub transmission (69,
115 or 138 kV) expansions by deferring transmission upgrade investments, taking into
account network constraints.

Executive Summary:

Generalized Generation Shift Distribution actors are proposed to use for identifying buses
for modular ESS inception, in interaction with daily or weekly optimization schedules, and
depending upon the amount of aggregated ESS, the expected deferral period for the
transmission expansion. Using the proposed methodology, sensitivity analysis to ESS and
T&D costs, as well as uncertainties in load growth, can also be performed.
Introduction:
A distinctive characteristic of power system operation is the limited existence of
economically competitive alternatives for storing electric energy; hence, instantaneous load
variations must be covered with operating generation and transmission resources.
As prices for Energy Storage Systems (ESS) fall, its technology reach maturity, a significant
amount of the total electricity demand is met by renewable resources, and smart grid bidirectional communications allow a more extensive view and control of network parameters,
a window of opportunity for a new operational and planning paradigms is opened, playing in
it ESS applications an important role.
ESS are generally used for grid stabilization, energy arbitrage, frequency regulation services,
contingency reserves, voltage support, black start, power quality and reliability
improvement, peak shaving, and as a backup for renewable energy sources.
Prices for transmission upgrade are continuously subject to pressure to decrease, avoiding
lump investments in situations when high peak-to-average demand ratio or slow yearly peak
demand increments are expected, and when environmental or safety-related challenges
restrict use of distributed generation.
In this situation, the use of ESS technologies would play a more protagonist role in power
systems, helping to decrease costs and reduce revenue requirements from utilities.
ESS modular addition can help to substantially reduce revenue requirements derived from
transmission expansion costs.
Generally speaking, best conditions for ESS application are expected when:
•
Load factor (average demand / (peak demand * T horizon)) is low.
•
Average load growth is low, resulting modest overload in lines.
•
High transmission expansion costs are present.
•
Added modular ESS can be used in another network circuit, or for other
applications, after transmission expansion is completed.
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In the proposed approach, ESS capital and operation costs are the
link between the subproblem of defining de optimum defer horizon for transmission update.
ESS size and location is defined in a short term (daily, weekly) dispatch optimization
subproblem.

Description of the problem:

For instance, in the case of ESS low capital (investment) and operation (cycle) costs, a
longer transmission update defer horizon is defined, with the corresponding decrease in
revenue requirements for the utility. Optimum ESS is checked and defined in the dispatch
optimization subproblem.
Given the example low ESS costs, transmission update horizon limit would be imposed by
the feasibility of locating the defined ESS amount in the network, given load shapes and the
necessity of available capacity and charge hours (“peakness” of the load curve in maximum
demand days or weeks).
TRANSMISSION UPDATE
DEFER HORIZON
Financial long term horizon.
ESS total size.
Capital Costs.
Result: Optimum defer
horizon.

ESS DISPATCH OPTIMIZATION
Date: ESS total size and typical
load shapes.
Operation Costs.

Capital and Operation ESS costs.

Result: Optimal charge and
discharge schedules, ESS
distribution among buses

Fig 1. Transmission update Defer horizon and ESS cycle optimization subproblems
In each one of the subproblems, constraints define sizes and locations for optimum ESS.
The lower ESS capital and operational costs, the longer the update deferring horizon, as
larger ESS could storage energy for longer periods.
It must be noted that in the transmission update defer horizon problem it is of interest the
ESS Capital Cost (acquisition), while in the ESS Dispatch Optimization subproblem are of
interest ESS operation costs. That is, once the ESS capacity is installed, it would be
advantageous to use it in the daily dispatch as it is expected that its operation costs are low.
Once ESS size is defined in the defer upgrade subproblem, it must be checked it out if an
incremental ESS size increase would be economic as a consequence of the savings that can
be obtained in the ESS dispatch optimization subproblem.
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Example Network:
A simplified example network used to illustrate the proposal’s
fundamentals is shown in Fig. 2.

Fig 2. Example network topology
Data for lines and available generation in the example network is shown in Table 1
below.

Table 1. Lines data
Load and generation data is shown in Table 2, being generator in bus 2 the generator
with the cheapest operation costs.
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Table 2. Load and generation data
OPF (DC load flow) results for the initial load profile are shown in Tables 3.

Tables 3. OPF
GGDF for the optimal OPF are shown in Table 4.

Table 4. GGDF for the OPF results.
GGDF for identifying modular ESS addition:
Individual GGDF values in Table 4
represent generation contributions in each bus to the corresponding line flow. For instance,
for the initial load scenario, Generator in bus 1 contribute with 0.342*159.5= 54.5 MW to
line 1-2 flow.
In order to illustrate the concept of using GGDF to define modular ESS additions (0,5 MW
steps), let´s assume a expected increase in a 5 year period in peak load in bus 4, from 40 to
to 49 MW, and in bus 7 from 41 to to 50 MW, remaining constant loads in remaining buses.
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The modified load profile for the horizon year is not feasible, due to flow constraints in line
3 (from bus 1 to bus 3), resulting in the need to expand the transmission network (for
instance, building line 5 -1, shown in dashed line in Fig 1), with the consequent increase in
revenue requirements to finance transmission expansion.
Adding ESS in buses 4 and 7 up to the amount of load increment (9 MW in each bus, 18
MW total) would restitute generation and flow conditions to the situation in Tables 3.
From GGDF in Table 4, generation increments in node 7 would increase the already
congested flow in line 1-3; hence, ESS additions in node 7 should be discarded.
Modifying generation from buses 1 and 5, and adding 17 ESS MW to bus 4 (negative GGDF
line 1-3, bus 4) would help to reduce line flows, with feasible solution from OPF shown in
Tables 5.

Tables 5. OPF results. Increased load.
Comparing OPF results in Table 3 and 5, ESS would help to defer line 1-5 upgrade
investments, and 2.5 MW of ESS are saved by locating it in bus 4, instead in buses where
load is increased.
Additionally, by inspecting GGDF in Table 4, it can be seen that line 1-3 flow is greatly
influenced by generation in bus 3; hence, adding modular ESS to bus 3 (the candidate with
the highest negative GGDF), and modifying generation from buses 1 and 5, help to postpone
the need of network reinforcement, as shown in OPF from Tables 6.

Tables 6. OPF results. ESS in bus 3.
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Optimal values for ESS location and size depend upon grid parameters as well as
defined dispatch.
In our example network, results in Tables 5 and 6 show that ESS size can be reduced
from 18 MW to 17 MW to 9 MW, by properly evaluating the impact of bus generation
contribution.
If losses are considered, the solution must also take into account the impact of the
reduced losses for the case when ESS is incorporated to the bus where load is
increased.
In effect, from Tables 5 and 6, costs of extra generation and losses when ESS is
connected to bus 3 may outweigh the cost of additional ESS when connected to node 4
and 7, or other candidate bus in an optimization procedure that may also help to
determine ESS segmentation for minimizing dispatch and electrical losses costs.
T&D Investment deferral:
Conversely from ESS, Transmission upgrades are not added in
modular increments. Factors for transmission upgrades range from 0.25 (add 25%
more capacity) to as high as 0.50 or more. That is the case in our example network, in
which the construction on line 1-5 would add a substantial amount of transmission
availability.
The annual amount of revenue needed to cover costs incurred for transmission upgrade
in a given year is the annual revenue requirement.
Revenue requirements not requested to ratepayers if the transmission upgrade is
deferred, representing the benefit introduced by ESS inception.
Transmission investment deferral would be system-specific (network parameters, load
factor in specific buses, average load growth and overload in lines, value of
transmission expansion costs, etc.).
The problem is dynamic, meaning that decisions made in previous planning periods
would affect future scenarios. For instance, in our example network decisions has to be
taken related to the location, sizing and timing of modular ESS additions, taking into
account network constraints.
As the amount of storage needed to defer a transmission expansion increases
significantly as load grows, transmission upgrade becomes the most economic option
after one or two years of deferral. Residual values for replaced transmission and ESS
assets must be taken into account, affecting the final ESS adoption schedule.
In our example system, if we consider an upgrade of line 1-5 to 100 MW maximum
capacity, the needed investment would rise to MM$ 8.82.
In Fig. 3 below, Equivalent Uniform Annual Worth for alternative transmission
upgrade option vs. ESS option with unit cost of $ 300 / kWh and 10 hours for the ESS
charge and discharge cycles are shown.
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Fig 3. Equivalent Uniform Annual Worth for investment alternatives
From Fig. 3, in our example network and costs assumptions, considering a 15 years
horizon, a one year defer in the transmission upgrade is economically efficient with the
inception of ESS. Longer deferring times are not convenient due to the high costs of
ESS that are needed.
The analysis using EEAW would allow determining which investment alternative
represents the optimum considering an appropriate time horizon.
Proposal:

A systematic methodology for sizing and locating ESS in power
systems is proposed for research, in which GGDF is used to
evaluate ESS location contributions, taken into account network
constraints and losses.
The impact of ESS addition for transmission upgrade costs
deferring is to be obtained from the methodology to research,
allowing performing sensitivity analysis to unit price, location, size
and segmentation of the modular additions.
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Research Statement
The number of Plug-in Electric Vehicles (EV) in operation is increasing continuously,
and its proliferation will require more generalized recharging alternatives.
For instance, the €8 billion “Clean Power for Transport” program announced in Europe
stated that one of its goals is to “… [make] electric charging stations nearly as common as gas stations” by
increasing their number to 500,000 by 2020.
In this research, we propose to investigate a Dynamic Pricing methodology, including
price discrimination for best pricing strategy from the Plug-In Electric Vehicle Charging Station
perspective, considering optimal capacity and storage ability.

A methodology for identifying optimal strategies for pricing electricity
to supply PEVs using Dynamic Pricing (Revenue Management) is
proposed to study.
Guidelines for establishing optimal pricing from the perspective of the
Charging Station owner (maximum benefits, revenue) are expected to
be obtained.
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Introduction
PEV load characteristics
PEV loads have substantially different characteristics from “traditional” electric loads;
namely: its considerable size, mobility, and the opportunity for programming time of recharge.
Due to these inherently different features, PEV loads are more prone to vary time and
place of consumption; that is, they may possess a higher price elasticity to electricity price.

PEV Charging
PEV charging alternatives are generally segmented into three levels:


Home Charging Level 1 charging: AC 120V/16A (South America
220V/16A).



Intermediate Level 2 charging: AC 210-240V/ up to 80A.



Fast Level 3 charging: DC 300-500VDC / 125-250 A.

To fully charge a typical PEV battery, a Level 1 Home Charging Station would require
approximately 3.5 kW for up to 8 hours.
Level 3 Fast Charging Stations (FCS) would require 50 kW continuous power supply
during a 30 min time lapse. More rapid batteries technologies would increase the difficulties, as
the same energy amount has to be provided in shorter time lapses.

Customer charging choices
For commute trips, in which the total trip length is shorter than the battery range, Level
1 recharging would make complete sense. In trips that exceed the range of the battery, Level 3
DC Fast Charging (FCS) is envisioned as the most favorable future option.
Due to PEV limited drive range, an adequate number of FCS is needed, integrating it
with Level 1 and Level 2 chargers.
Taking into account that Level 1 and Level 3 (FCS) may signal a different price for
PEVs, what are the best pricing strategies for FCS owners?

Dr.-Ing. Roberto W. Ferrero –Research Proposal
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FCS Size
Service Level
As mentioned before, different charging alternatives may be seen as more efficient for
each specific use case. In a FCS, number of “lines”; that is, maximum FCS capacity or maximun
number of simultaneous PEVs charging, needs to be determined.
For a specific PEV charging needs scenario, maximum capacity may be derived as a
result of the desired Service Level using queue theory.
Service Level is defined as:
𝑐ℎ
𝑃𝐸𝑉𝑡𝑆𝐿
𝑆𝐿 =
𝑎𝑏
𝑃𝐸𝑉𝑡𝑐ℎ + 𝑃𝐸𝑉𝑡𝑆𝐿

Where,
𝑐ℎ
𝑃𝐸𝑉𝑡𝑆𝐿

Number of PEVs charged after a waiting time lower than tSL

𝑃𝐸𝑉𝑡𝑐ℎ

Number of PEVs charged after a waiting time t

𝑎𝑏
𝑃𝐸𝑉𝑡𝑆𝐿

Number of PEVs that abandoned the line (not charged) before tSL

In the previous equation, SL is the percentage of PEVs that started charging before a
determinate waiting time in line. For instance if the target SL is defined as 90/5, a 90% PEVs
waited in line less than 5 minutes before charging.
For a desired SL, the number of lines will be a function of the maximum “FCS charge”, or
maximum number of PEVs arriving per unit of time, charging time (includes service time
between PEVs), and the average wait in line time.
Using Erlang Probability Distribution Functions, the capacity of a FCS is obtained:
𝑆𝐿 = 1 − 𝐶(𝑙, 𝜆 × 𝛽) ∙ 𝑒

−(𝑙−𝜆 × 𝛽)∙

𝐴𝑊𝑇
𝛽

Where,
𝜆

Number of PEVs at the FCS per unit of time.

𝛽

Average service time (includes charging time).

𝑙

Number of lines (PEVs simultaneously charging).
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𝐶(𝑙, 𝜆 × 𝛽)

Probability of delay at the FCS

𝐴𝑊𝑇

Acceptable waiting time

A high number of lines in FCS may be needed to sustain a desired high SL; on the other
hand, capital costs increase with each new line. In this context it is convenient that the FCS
factor of use is high, with low idle times in lines.
Some new alternatives have been introduced to complement FCS, including its coupling
with Energy Storage Systems (in the form of Battery Energy Storage System –BESS–1), in order
to optimize factor of use.
As prices for BESS fall, its technology reach maturity, and smart grid bi-directional
communications allow a more extensive view and control of network parameters, a window of
opportunity is opened for a new operational paradigm with BESS applications playing an
important role.
As mentioned before, a high number of lines in FCS require a high peak power (usually
charged by the utility to the FCS owner); hence, there is an obvious interest to increase factor of
use and reduce peak power in FCS, a characteristic that makes it also an interesting choice for
BESS applicability.
An objective in the research is to define a methodology to determine FCS’ capacity (coupled
with BESS) required for a defined Service Level

1

Generally also used in grid stabilization, energy arbitrage, frequency regulation services, contingency reserves, voltage
support, black start, power quality and reliability improvement, peak shaving, and as a backup for renewable energy
sources.
Dr.-Ing. Roberto W. Ferrero –Research Proposal
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Dynamic pricing
Demand Respond Programs
The opportunity cost of consuming electricity vary constantly, due to the high cost for
storing electricity, and time varying marginal cost of producing electricity. Electricity prices vary
accordingly to cost variations, depending time and location of time of use.
Electricity prices are signaled to customers as price schedules, relying on Demand
Respond programs (DR) to discourage electricity usage at peak hours, aiming to optimize energy
consumption.
Nevertheless, DR experiences have proven that “traditional” electric loads are relatively
inelastic to price.

PEV Load Characteristics
As PEV loads are considerable in size, and precise determination of location and time of
its occurrence can be tricky to determine, it is expected that considerable reserve costs
(generation, transmission) are to be considered.
PEV loads possesses a set of distinctive characteristics that makes it ideal candidates for
DR, including potential price responsiveness, as well as high impact in operation costs.
Charging massive PEV (PEV fleets) loads may pose considerable constraints to the
power grid; hence, it may be of interest to study the alternatives to efficiently locate and operate
FCS, considering network constraints and scheduling alternatives.
From the system’s point of view, adequate price signal would help to lower total
operating costs, as well as to alleviate network bottlenecks2. On the other hand, from the
customer’s point of view, it would make economic sense to reschedule a determinate charging
strategy, if a sufficient price incentive is signaled.

Cost for PEV Charging
In most cases of residential sector tariffs, Level 1 charging costs are a function of average
electric energy price and recharging energy:
𝑐𝐿1(𝑃𝐸𝑉𝑖 ) = 𝑓(𝐸𝑃𝐸𝑉, 𝑒𝐿1)
2

For instance, some technical issues have been raised regarding the overheating of distribution transformers for intensive (PEV) use at night; hence, it
would make of economic sense to translate a portion of this load to FCS using the appropriate price signaling.
Dr.-Ing. Roberto W. Ferrero –Research Proposal
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Where,
𝑐𝐿1(𝑃𝐸𝑉𝑖 ) Cost for L1 charging PEV 𝑖.
𝐸𝑃𝐸𝑉

Energy charged

𝑒𝐿1

Cost of energy at residential level
In a Level 3 FCS´s, disregarding capital costs:
𝑐𝐹𝐶𝑆(𝑃𝐸𝑉𝑖𝑡 ) = 𝑓(𝑒𝑐(𝑃𝑚𝑎𝑥 , 𝑡), 𝑜𝑐(𝑙, 𝑡))

Where,
𝑐𝐹𝐶𝑆(𝑃𝐸𝑉𝑖𝑡 ) Cost for L3 FCS charging PEV 𝑖, at time of charging 𝑡.
𝑒𝑐(𝑃𝑚𝑎𝑥 , 𝑡)

Electricity costs, function of the capacity of the FCS and time of charging.

𝑜𝑐(𝑙, 𝑡)

Operating costs, function of the number of lines in operation and time of
charging.

Using example energy tariffs3, savings obtained in the per kWh costs for charging PEV
in a L1 and in a FCS Can be compared.
Values in the tables below are used as data:
L1 charging
Energy costs ($/kWh)

0,0966

FCS charging4
Billing Administrative costs($/month)
Maximum capacity costs ($/kW month)
Peak power costs penalty ($/kW-peak month)
Energy costs (average peak – off peak, $/kWh))

61,67
7,10
0,81
0,0736

We refer as “lines” available positions for simultaneous PEV charging in FCS. The more
the lines in operation, the higher the maximum capacity costs and peak power costs. In the same
sense, the higher the factor of use of the installed lines, the lower the per kWh resultant costs.
In the table below, savings in FCS compared to L1 charging costs are shown, for
different number of lines and factor of use combinations.
3
4

Case of Argentina, prior to taxes.
Includes energy costs plus approximate costs for charging equipment.
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Savings
FCS Lines' factor of use
5%
10%
15%
20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%
100%

1
-58%
-17%
-4%
3%
7%
10%
12%
14%
15%
16%
16%
17%
17%
18%
18%
19%
19%
19%
19%
20%

2
-46%
-11%
1%
6%
10%
12%
14%
15%
16%
17%
17%
18%
18%
19%
19%
19%
20%
20%
20%
20%

3
-42%
-9%
2%
7%
11%
13%
14%
16%
17%
17%
18%
18%
19%
19%
19%
20%
20%
20%
20%
21%

Number of Lines in FCS
4
5
6
-39%
-38%
-37%
-8%
-7%
-7%
3%
3%
3%
8%
8%
9%
11%
11%
12%
13%
13%
14%
15%
15%
15%
16%
16%
16%
17%
17%
17%
17%
18%
18%
18%
18%
18%
19%
19%
19%
19%
19%
19%
19%
19%
19%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
21%
21%
21%
21%
21%

7
-37%
-6%
4%
9%
12%
14%
15%
16%
17%
18%
18%
19%
19%
19%
20%
20%
20%
20%
21%
21%

8
-36%
-6%
4%
9%
12%
14%
15%
16%
17%
18%
18%
19%
19%
20%
20%
20%
20%
20%
21%
21%

9
-36%
-6%
4%
9%
12%
14%
15%
16%
17%
18%
18%
19%
19%
20%
20%
20%
20%
20%
21%
21%

10
-36%
-6%
4%
9%
12%
14%
15%
16%
17%
18%
18%
19%
19%
20%
20%
20%
20%
21%
21%
21%

From the table above, a FCS with 3 lines that are used a 25% of the day, may obtain a
11% savings in the per kWh charging costs when compared with L1 charging.
It can be seen when lines’ factor of use is higher than 20%, savings FCS `charging are
always obtained. The higher the factor of use of installed lines, the higher the possible savings
(administrative and capacity costs are distributed among more PEVs). Increasing the number of
available lines doesn’t imply with the example values tariffs a substantial increase in the savings.

Dynamic Pricing
Preliminary conclusions from the figures before allow us to infer that a key factor in FCS
benefits would derive from increasing as much as possible FCS lines’ factor of use (decreasing
“empty seats”). For instance, higher savings are obtained in a 1 line in a FCS with 40% than when
2 lines are occupied at 20% factor of use each (nevertheless the SL is expected to be lower).
Dynamic pricing (also known as Yield Management or Revenue Management), has been
in place in the airline industry as a pricing strategy aimed to increase profit, coping with high
infrastructure costs and volatile demand.
The most important effects in dynamic price discrimination arise from the value and
costs of advance contracting.
Segmentation of PEV´s fleets as customer categories are to be proposed, in order to
extract information about the factors that affect charging in different places / times, as a tool for
maximum revenues in FCS. Using price discrimination as a tool for increasing revenues is
proposed.

Dr.-Ing. Roberto W. Ferrero –Research Proposal
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The objective of price discrimination is to define a set of price strategies 𝑝(𝑃𝐸𝑉𝑖𝑡 ) ∀ 𝑖, 𝑡
that maximizes benefits. For instance, different prices can be signaled to PEVs in different
categories (part of a fleet, occasional customer, etc.).
Marginal costs for each customer at FCS are function of electricity costs at the time of
charging. Fixed costs charged by the Utility to the FCS, related to maximum power and peak
power, must be charged to customers projecting sales in the analysis horizon. It may be
convenient to reduce the price for a specific time and / or segment of customers, in order to
increase sales (reduce “empty seats”) and allocate fixed costs among a broader group.
From the FCS perspective: What are the benefits that can be attained by establishing a
dynamic PEV price strategy?
Can PEV electricity consumption in specific times be encouraged though advance
contracting or price discrimination?

Dr.-Ing. Roberto W. Ferrero –Research Proposal
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ANNEX V
MOU and Course List for
Proposed International Training Program

Memorandum of Understanding
between
The Powerful Solutions
and
Smart Grid Network Inc.

for
Development, Promotion and Delivery
of a
Smart Grid Training Program
This Memorandum of Understanding (MOU), dated 15th September 2013, is established between: The
Powerful Solutions (hereinafter called "TPS") represented by Mr. Ravinder Bhan, Executive Director, having
its principal place of business at 225 Business Village B, Al Maktoum Street, Deira, PO Box 14033, Dubai UAE as first party
And Smart Grid Network, Inc. (hereinafter called "SGN") represented by Mr. Bruce Hamilton, President,
having its principal place of business at 10 W 35th Street 10F9, Chicago, IL 60616, USA as the second party
Whereas SGN and TPS shall work together towards developing, promoting and delivering a series of Smart
Grid Training Programs (hereinafter called "SGTP") along the following lines, which could be offered on a
regular basis in several sessions each year.
a. While the SGTP will broadly cover Smart Grids - exact contents shall be mutually agreed between Mr.
Bruce Hamilton and Mr. Ravinder Bhan.
b. The SGTP shall include 1 full day of field learning with a local utility, vendor or research center (e.g.,
ComEd, S&C, Argonne National Laboratory), together with 4 days of training at the Galvin Centre for
Electricity Innovation at Illinois Institute of Technology [IIT]. The SGTP is ideally targeted to be certified by
IIT.
While the SGTPs will be initially offered at Chicago, the same may be offered at other locations as agreed
by both parties to be commercially viable.
c. Throughout the term of this MOU, the SGTP will be promoted as an SGN offering, with TPS acting as the
exclusive booking agent globally. Over a period of time – a suitable name of the SGTP shall be identified by
TPS and an application for U.S. trademark shall be filed in the joint name of Mr. Bruce Hamilton and Mr.
Ravinder Bhan.
TPS-SGN MOU for SGTP

Page 1

d. TPS shall be primarily responsible for the marketing and sales of SGTP delegate seats and SGN shall be
primarily responsible for the delivery and execution end of the SGTP.
e. As exclusive booking agent of the SGTP, all registration fees associated with the SGTP shall be received
by TPS and transferred to SGN after deducting the expenses and margins for TPS.
f. While the primary responsibility of marketing lies with TPS, SGN shall provide reasonably required support
for promoting the courses, such as electronic brochures and other marketing materials and authorization
documentation as deemed reasonableby both parties.
g. Should there be opportunities to promote the SGTP at third party conferences and exhibitions etc., both
parties shall discuss the same and arrive at methods of meeting the costs required for the same.
i. The course fees will be mutually agreed based on actual costs at both ends and target margins.
j. This MOU shall be valid for a period of 1 yr after which all parties could decide to continue / modify or
terminate the same. During this 1 yr the MOU cannot be terminated but could be amended by mutual
consent.
k. This MoU is presently created for the purpose of giving a kick start to the project and may form the basis
for a more detailed and comprehensive agreement between the two parties.
l. The MoU shall be subject to laws of the state of Illinois in the USA.

Towards this the parties have put their signatures as below:

Ravinder Bhan

Bruce P. Hamilton

TPS Management Consultants

Smart Grid Networks Inc.

[Party One]

TPS-SGN MOU for SGTP

[Party Two]
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CENTER FOR ELECTRICITY INNOVATION
SMART GRID EDUCATION AND WORKFORCE TRAINING CENTER
The Center for Electricity Innovation at Illinois Institute of Technology is a major university initiative to improve the reliability, security, efficiency and
sustainability of the nation’s electrical grid and overcome obstacles to the effective adoption and implementation of the Smart Grid. The Center brings
together researchers, industry, government, and innovators to “plug-in” to IIT’s smart microgrid, research laboratories, and technology park, creating a
hub – or sandbox – for new innovations in advance grid technology. A major component of the Center for Electricity Innovation is an extensive and
collaborative effort to establish a World-Class Smart Grid Education and Workforce Training Center, which engages utilities, corporations, Labor Unions,
Veterans, K-12 students and educators, and community colleges in a collaborative initiative to train the strongest workforce in the world and to meet
the global challenges in smart grid, clean environment, and sustainable energy.

SUGGESTED SHORT COURSE SCHEDULE FOR 4 WEEK INTENSIVE TRAINING
Smart Grid and Power Grid Overview
This short course will provide an overview of the
U.S. Power Grid, its characteristics and the
national move toward a “Smart Grid.” This
course will first cover both the current and
historical context of transmission and
distribution infrastructure in the U.S., the total
capacity and distribution of power generation,
and basic principles of challenges and
opportunities in the generation and delivery of
electricity. The course will then provide an
overview of the Smart Grid – what it is, what are
its goals, how they will be achieved, and recent
efforts to do so – as it is being implemented by
U.S. utilities. Finally, the course will describe a
roadmap for the future of Smart Grid technology
development, deployment, and demonstration in
the U.S., including activities beyond the control
of utilities.

Microgrid Design and Operation
Overview of microgrid operation and control,
including distribution automation, self-healing,
energy sustainability, and energy efficiency.
Discussion will include SCADA and Distribution
Management Systems, High Reliability
Distribution System design and deployment,
network operating centers and controllers, onsite renewable generation, large-scale storage
and islanding capabilities. Real world case
studies will be offered that demonstrate the
effective implementation of microgrids, including
a hands-on demonstration of Illinois Institute of
Technology’s Perfect Power Prototype.

Duration:

Duration:

2.5 days

2.5 days

Smart Homes
This short course will provide an in-depth review
of the Smart Grid from the perspective of the
typical residential customer. The course will
cover utility smart meters investments in an
exploration of AMI and AMR implementations,
data management and security, and the role of
smart meters in fault detection and distribution
automation. Additionally, the program will focus
on the demand response objectives of home
area networks, home energy displays, home
automation, home sensor networks, electric
vehicle integration, and residential-scale
renewable generation, including peak shaving,
load curve shaping and the impact of off-peak
usage on Wind Power generation in the
Midwest. A special focus will be made on smart
grid system and component design for the
consumer, studying residential market potential,
and creating economic models for consumer
demand.
Duration: 2.5 days

Smart Buildings
This short course will provide an in-depth review
of the Smart Grid from the perspective of
commercial and industrial buildings. This course
will cover utility real-time pricing and direct load
control programs, and their market potential for
commercial and industrial customers.
Additionally, the program will focus on the
demand response and efficiency objectives of
Building Energy Management Systems, SubBEMS sensor and control systems, on-site
backup storage, distributed generation, and peak
load reduction programs. Further, the course
will explore advancements in net energy positive
buildings and sustainable architectural design.

Distributed Generation
This short course will provide an overview of
topics related to the effective integration of
distributed generation into the electric power
grid, various energy storage methods to
accommodate the intermittent nature of some
of these resources, as well as their economic
constraints, environmental benefits and
institutional regulations. The course will focus on
wind, solar, hydro, and geothermal generation,
but will include discussion of distributed
generation from traditional sources as well.
Additionally, the course will present the latest
developments in distributed generation in
Perfect Power Systems.

Transportation Electrification
This short course will provide an overview of
topics related to the effective integration of
electric vehicles into the electric grid. The course
will cover current plug-in electric vehicle
technologies, plug-in infrastructure in homes and
businesses, community-based charging stations
(110-volt charging, 220-volt charging, DC quick
charge, battery swap, and other concepts),
vehicle-to-grid, home-based and aggregated
storage potential, and the demands of plug-ins
on the existing grid infrastructure and capacity.
Special topics will include vehicle charging pricing
and other electric vehicle opportunities.

Duration:

Duration:

Duration:

2.5 days

Communication System for Smart Grid
This course will provide an overview of the
communication protocols being implemented in
the smart grid for various technologies focused
on sensing, communicating, and controlling.
Topics will include wide-area monitoring, smart
grid area networks, standardization,
interoperability, and cybersecurity. Discussion
will include a review of Wireless Mesh, WLAN
802.11, Wimax, Cellular, ZigBEE, Broadband over
Power Line, X10 and other communication
networks planned for use in the Smart Grid.
Duration: 2.5 days

2.5 days

Electricity Markets with Smart Grid
This course will provide an overview of the
operation and control of electric utility systems
with smart grid. The course will cover day-ahead
and real-time scheduling, load and price
forecasting, risk-based operation of electricity
markets, and arbitrage of commodities. The
course will provide hands-on experience with
commercial-based software packages for
electricity markets.

Duration:

2.5 days

2.5 days

IIT Project Ref. No.: SA522-0513-6954
“Recovery Act World Class Smart Grid Education and Workforce Training Center”
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Important Notice
The session titles and panelists for the ISGT2014 Conference are listed below. Please note that the
listing is subject to change as conference planning progresses.
Panelists are kindly requested to use the IEEE PES template for their presentations. Click here to
download the templates from the IEEE PES website.

Wednesday, Feb. 19, 2014
Track

Sesssions

Issues, Observations
and Lessons Learned
from US ARRA-funded
Smart Grid Projects

Wednesday 10:30am – 12:00pm (Independence B and C)
Integration of Distributed Energy Resources

Chair: Joe Paladino, DOE

Contact Us
IEEE Power & Energy Society
Photography/Copyright Policy
Non-Discrimination Policy

Gold Supporter

Chair: M. Smith
Panelists:
Paul Kalv, City of Leesburg
“A Compelling Example of the Value of Distributed Resources for Demand Response”
Steve Steffel, PHI
“Preparing for Greater Penetration through Advances in the Grid, Distributed Energy
Resources and Modeling”  
Milton Holloway, CCET
“Challenges and Solutions for Wind Integration in ERCOT”  
Ron Melton, Battelle  
“Integration of Distributed Energy Resources Using Transactive Control”  
Abstract:
The discussion topic will focus on requirements and control techniques associated
with the effective integration of distributed energy resources (DERs) into grid
operations. DERs include: renewable energy (solar and wind), energy storage
devices, electric vehicles (EVs), demand response, and other types of distributed
generation.   Advanced grids will need to manage bi-directional power flows and
effectively balance variable generation and demand. The discussion will include
sharing approaches and lessons-learned from efforts to integrate DERs into
distribution systems, as well as advanced operational and market models and tools
for planning and managing these technologies and systems.

Wednesday 1:00pm – 2:30pm (Independence B and C)
Systems Integration
Chair: C. Irwin  

Past Conferences

Panelists:

ISGT2014 North America

Paul Kalv, City of Leesburg
“Systems Integration at a Small Utility – Where Even the Best-Laid Plans Can
Sometimes Falter”

ISGT2013 North America
ISGT2012 North America

http://ieee-isgt.org/panel-sessions/[6/26/2014 9:52:31 PM]

Craig Miller, NRECA
“Next Next-Generation Utility IT Architectures”  
Ed Hedges, KCPL
“Enabling Smart Grid Functions through End-to-End Systems Interoperability”  

IEEE PES Innovative Smart Grid Technologies Conference (ISGT2014)
Abstract:
The discussion topic will focus on sharing insights and best practices associated with
efforts by utilities to apply and integrate systems used for operations and business
processes, especially as smart grid technologies advance opportunities to better
utilize and manage digital information. These systems include meter data
management systems (MDMS), outage management systems (OMS), customer
information management systems (CIS), distribution management systems (DMS),
and geographic management systems (GIS), as well as others. The discussion
would help utilities to better make investment decisions given the myriad of options
for systems integration and the potential to improve business practices.

Wednesday 3:00pm – 5:00pm (Independence B and C)
Voltage/VAR Optimization
Chair: R. Handa
Panelists:
Kelly Warner, Applied Energy Group
“CVR/VVO as an Energy Efficiency Resource: a New Business Case for a Proven
Technology”  
Joan Soller, IP&L
“Peak Demand Management through Conservation Voltage Reduction”  
John Gibson, Avista
“Conservation Voltage Reduction – Quantifying Savings”  
Tom Weaver, AEP
“American Electric Power’s Experience with Volt/Var Optimization”  
Abstract:
The discussion topic will focus on the various technological approaches for
optimizing and controlling voltage/VAR levels within distribution circuits. To date,
utilities are applying a variety of technologies and control schemes (e.g., distributed
and centralized control) to reduce line losses and improve energy efficiency through
the application of conservation voltage reduction (CVR) techniques. The discussion
will examine lessons learned and best practices associated with these approaches,
as well as explore strategies for rationalizing the business case for CVR.

Microgrids

Wednesday 10:30am – 12:00pm (Independence D and E)
Microgrid Business Cases and Use Cases
Chair: Dan Ton, US Dept. of Energy
Panelists (all to be contacted):
Dr. Yan Xu, Oak Ridge National Laboratory
“Microgrid Operations and Control Use Case”  
Dr. Michael Stadler, Lawrence Berkeley National Laboratory
“Assessment of Economic and Environmental Value Streams of Microgrid Use Cases”
Dr. Jason Stamp, Sandia National Laboratories
“Assessment of Reliability and Performance of Microgrid Use Cases toward Meeting
the Defined Objectives”  
Dr. Scott Backhaus, Los Alamos National Laboratory
“Microgrid Business Cases in Meeting the DOE Program Targets”  
Abstract:
The benefits of a microgrid include enhanced reliability, multiple power quality
services to meet varying end-use requirements, improved energy and system
efficiencies, and reduced environmental emissions. Other societal and safety
benefits associated with providing energy surety to critical loads, including those of
critical life-saving and healthcare services, are becoming increasingly evident,
especially during extreme weather events such as Superstorm Sandy and the MidAtlantic derecho in 2012. Notwithstanding these known benefits, the real value of a
microgrid is use case dependent, taking into account user-defined objectives for
each microgrid application. This panel will feature presentations on the use cases
developed to meet the U.S. Department of Energy Microgrid program targets in
cost, reliability, emissions reduction, and system efficiency. The DOE targets are
defined to aim toward broad microgrid applications in major microgrid market
sectors. In addition, business cases associated with the use cases will be presented
to show the value streams from modeling and assessment tools developed by
national laboratories.

Wednesday 1:00pm – 2:30pm (Independence D and E)
Scalable Microgrids for Increasing System Reliability, Security,
and Resiliency in the Smart Grid Era
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Panelists:
Korea: Professor Yong Tae (Philip) Yoon
“Value-added services provided using Smart Grid infrastructure: Korean case”
China: Dr. Ni Ming
“The Latest Smart Grid Development in China”  
India: Mr. Reji Kumar Pillai
“Smart Grid Roadmap and First set of Smart Grid Pilot Projects in India”  
Japan: Dr. M. Marmiroli
“Development and testing of next generation energy management system”
Japan: Dr. Y. Kudo
“The Demonstration of smart city and expansion to the Urban Disaster Recovery
Promotion Area in Japan”  
Abstract
In developing countries in Asia the power demand has been increasing rapidly due
to population growth and industrial and social developments. Robust and reliable
power grid is necessary to be constructed to meet the need. From the
environmental viewpoint, effective use of renewable energies is now being made
without full dependency on fossil fuels. However, the new energy sources may
require infrastructure enhancements to manage their unstable outputs.
Furthermore, increased resiliency of the power grid is essential to secure power in
case of emergencies such as those suffered from natural disasters like earthquakes,
tsunami, typhoons, tornados and floods for the last decade. This panel presents the
current status and future trends of the development of Smart Grids in Asia including
the latest project and roadmaps in regions, resilient towns for disaster recovery
promotion areas, value-added services, and the next generation energy
management system.

Utility of the Future

Thursday 10:30am – 12:00pm (Independence D and E)
Utility Innovations
Chair: Erich Gunther, EnerNex
Panelists:
Jeff Gooding, Southern California Edison Advanced Technology Labs
“Creating a Smarter, Safer, More Reliable Energy Future through Advanced
Technology”
Glen Pritchard, Principal Engineer – Exelon-PECO
“Technology Innovation and Lessons Learned from PECO’s AMI Deployment”
Lee Krevat, Director – Smart Grid, Sempra Energy
“VGI: Leveraging Flexibility in Electric Vehicle Charging to Integrate Renewables”
Kelley Flowers, Enterprise Architect – DTE Energy
“Complex Event Processing for Outage Management and Theft Detection”
Dr. Fiona Williams, FINESCE Project Coordinator
“European Utilities Driving Open Innovation in the Energy Market Enabled by Future
Internet Technology”
Abstract:
Electric utilities have been in the business of energy system innovation since the
time of Edison. This panel will explore utility innovation and technology
development processes as well as several key electric utility driven innovations that
have been deployed in the last year or are in the process of being deployed. A key
issue that will be discussed is the role of disruptive technologies in utility innovation
and how utilities manage such disruptive technologies while ensuring that they
remain focused on their primary mission of the safe, reliable operation of the power
system.

Thursday 1:00pm – 2:30pm (Independence D and E)
Education and Workforce Development – Part 1. Industry
Perspective
Chair: Kenneth J. Lutz, PhD., AMR Strategies LLC
Panelists:
Mani Venkata, Alstom
Sunil Pancholi, Lockheed Martin Corporation
Bruce Hamilton, Smart Grid Network
Conwell Dickey, Front Range Community College
John McDonald, PECO
Abstract:
The increased reliance on new smart grid technologies will require a workforce
highly trained in disciplines other than the traditional electric grid technologies.
These disciplines include wireless and wireline communications and information
technologies, both hardware and software. Utility engineers will have new and
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broader responsibilities in selecting the best technologies across all these areas and
designing and deploying new smart grid systems and applications. Other technical
expertise will be required in areas such as cybersecurity and interoperability, areas
which may likely require utilities to establish testbeds before deployment. Utility
technicians will need training in installing and maintaining new smart-grid systems
and components, from sensors and phasor-measurement units to wireless
communications systems. In addition, new operational processes will have to be
developed to take advantage of all the applications that the new information
technologies bring.
This panel session will highlight these challenges from an industry perspective.
Panelists will discuss the changing needs of the industry and the education and
training programs they have instituted and will institute to address those needs.

Thursday 3:00pm – 5:00pm (Independence D and E)
Enabling the Smart Grid: The Power of Analytics in Today’s
Utility
Chair: Arnie de Castro, Ph.D., Principal Product Manager, SAS Institute
Panelists:
Tao Hong, PhD., Assistant Professor, University of North Carolina at Charlotte
Aranya Chakrabortty, Ph.D., Assistant Professor, North Carolina State University
Curt D. Puckett, Vice President, DNV KEMA
Bob Beadle, Director of Engineering at NCEMC
Lewis Shaw, Manager for Engineering at Brunswick Electric Membership
Corporation, and others
Scott Albrechtsen, Load Research Analyst at BC Hydro
Arnie de Castro, Ph.D., Principal Product Manager, SAS Institute
Abstract:
From communication with customers and regulatory bodies to optimal integration of
renewables, utilities face demands to be more transparent, more available and more
personal than ever before. Customers want an improvement in electric reliability
and protection from unreasonable rate increases. Meanwhile, utilities must invest to
economically maintain and upgrade the system, and effectively manage aging
infrastructure to meet growing needs for electricity to power data centers and
projected waves of electric vehicles. Any one of these factors could consume entire
organizations, but the scale and complexity of managing all issues now is just one
more reason to think about embedding an analytic approach – from strategic capital
investment decisions to network data management.
In a focus group with utilities industry leaders at The Premier Business Leadership
Series in Las Vegas most participants agreed the volume and type of smart data
will change planning capabilities, segmentation and customer engagement
significantly. Increasingly, with near-real-time data on the smart grid, analytics is
being applied to determine the best-case scenario and answer situational questions,
such as “How healthy is my system and what can I do to keep it reliable and
stable” and “How can I manage my distribution system to improve my operations
and asset utilization?” To answer these questions, utilities require more data and
proven models that are available for decision support, returning results quickly and
consistently.
Analytics is the process of data exploration and discovery, model creation and
validation, then getting the results to the right people at the right time and learning
from the results to further refine the process.   It involves the application of
descriptive, predictive and prescriptive analytical methodologies. Recognizing its
importance, some utilities have established analytic centers of excellence, which
have proven to be valuable resources in many industries that face huge volumes of
data in the midst of business transformation.
This panel will cover applications of analytics in the smart grid focusing on its use in
improving grid operations. It will also include a summary of the use of analytics in
other areas of the utility business.

Friday, Feb. 21, 2014
Track

Sesssions

Innovations in Power
System Management

Friday 10:30am – 12:00pm (Independence A)
Co-Simulation of ICT and Power Distribution
Chair: Roger C. Dugan, EPRI
Panelists:
Saifur Rahman, Virginia Tech Advanced Research Institute
“Cost-effective and Reliable Communication Infrastructure for Smart Grid
Deployment”
Jason Fuller, PNNL
“Framework for Large-Scale Communication and Power Co-Simulation”
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Introduc-on	
  
Illinois	
  Ins-tute	
  of	
  Technology	
  (IIT)	
  led	
  a	
  $13M	
  collabora-ve	
  
eﬀort	
  funded	
  by	
  the	
  U.S.	
  Department	
  of	
  Energy	
  to	
  establish	
  
a	
  Smart	
  Grid	
  Educa-on	
  and	
  Workforce	
  Training	
  Center.	
  	
  
Center	
  Objec-ves:	
  	
  
• Establish	
  the	
  Center	
  and	
  its	
  Facili-es	
  
• Assess	
  the	
  Training	
  Needs	
  for	
  Smart	
  Grid	
  Workforce	
  
• Develop	
  the	
  Smart	
  Grid	
  Workforce	
  Training	
  Programs	
  
• Deploy	
  the	
  Smart	
  Grid	
  Workforce	
  Training	
  Programs	
  
• Develop	
  Strategies	
  for	
  Sustaining	
  the	
  Center	
  Opera-ons	
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  Educa-on	
  Center	
  

5	
  

Renewables	
  at	
  IIT	
  Microgrid	
  	
  

Charging	
  Sta-on,	
  Solar	
  Canopy,	
  Flow	
  BaWery	
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  Deployment	
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  Deployment	
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Outline	
  	
  
• Introduc-on	
  of	
  Smart	
  Grid	
  Workforce	
  Educa-on	
  and	
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  Center	
  at	
  IIT	
  
• Assessing	
  Training	
  Needs	
  for	
  Smart	
  Grid	
  Workforce	
  
• Development	
  and	
  Delivery	
  of	
  Smart	
  Grid	
  Workforce	
  
Training	
  Programs	
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Targeted	
  Industry	
  and	
  Occupa-ons	
  
U-lity	
  management,	
  engineers	
  and	
  linemen;	
  	
  
Renewables	
  energy	
  companies;	
  	
  
IT	
  and	
  telecom	
  professionals;	
  	
  
Service	
  providers	
  and	
  manufacturers	
  to	
  support	
  in-‐home	
  
and	
  small	
  business	
  energy	
  eﬃciency	
  automa-on;	
  	
  
• Industrial	
  and	
  commercial	
  proper-es;	
  	
  
• Military	
  Veterans	
  who	
  want	
  a	
  career	
  in	
  the	
  emerging	
  
sectors	
  of	
  energy	
  eﬃciency;	
  	
  
•
•
•
•

• Union	
  for	
  ﬁlling	
  gaps	
  in	
  current	
  training	
  programs	
  and	
  
developing	
  training	
  units	
  to	
  bridge	
  those	
  gaps	
  that	
  can	
  be	
  
delivered	
  by	
  Union	
  trainers	
  at	
  Union	
  training	
  facili-es	
  and	
  
through	
  the	
  Smart	
  Grid	
  Center.	
  	
  

Center	
  Studies	
  on	
  Educa-on	
  and	
  Training	
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Smart	
  Grid	
  Workforce	
  Educa-on	
  Components	
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Outline	
  	
  
• Introduc-on	
  of	
  Smart	
  Grid	
  Workforce	
  Educa-on	
  and	
  
Training	
  Center	
  at	
  IIT	
  
• Assessing	
  Training	
  Needs	
  for	
  Smart	
  Grid	
  Workforce	
  
• Development	
  and	
  Delivery	
  of	
  Smart	
  Grid	
  
Workforce	
  Training	
  Programs	
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Mul--‐leveled	
  Approach	
  to	
  Provide	
  Smart	
  Grid	
  Training	
  

• The	
  Center	
  will	
  adopt	
  a	
  mul--‐leveled	
  
approach	
  to	
  provide	
  smart	
  grid	
  training	
  for	
  
employment	
  in	
  various	
  industries.	
  	
  
• Three	
  levels	
  of	
  training	
  will	
  be	
  provided:	
  	
  
– fundamental	
  training	
  
– applied	
  training	
  
– Advanced	
  training	
  

• Partnerships	
  are	
  key	
  to	
  mee-ng	
  training	
  
needs	
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Role	
  of	
  University	
  Partners	
  	
  
• Undergraduate	
  coursework	
  in	
  smart	
  grid	
  
• Graduate	
  cer-ﬁcate	
  program	
  in	
  smart	
  grid	
  
• Online	
  smart	
  grid	
  coursework	
  (undergraduate	
  and	
  
graduate)	
  
• Con-nuing	
  educa-on	
  short	
  courses	
  
• Custom	
  educa-on	
  curriculum	
  for	
  labor,	
  corporate	
  
and	
  u-lity	
  workers	
  
• Workshops,	
  webinars	
  and	
  annual	
  conferences	
  on	
  
applica-ons	
  of	
  smart	
  grid	
  
• Train	
  the	
  trainers	
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Role	
  of	
  Community	
  College	
  Partners	
  	
  
• 2+2	
  degree	
  program	
  –	
  Develop	
  2+2	
  programs	
  with	
  
community	
  colleges	
  that	
  create	
  standards	
  and	
  
curriculum	
  partnerships	
  for	
  smart	
  grid	
  educa-on	
  
that	
  will	
  allow	
  par-cipa-ng	
  students	
  to	
  complete	
  
their	
  last	
  2	
  years	
  of	
  smart	
  grid	
  coursework	
  at	
  
universi-es.	
  
• Cer?ﬁca?on	
  on	
  Smart	
  Grid	
  –	
  Designed	
  courses	
  on	
  
smart	
  grid	
  cer-ﬁca-on	
  programs	
  that	
  are	
  
workforce	
  focused	
  and	
  delivered	
  through	
  the	
  
community	
  college	
  network.	
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Role	
  of	
  Public	
  School	
  Partners	
  
• With	
  over	
  400,000	
  students	
  in	
  more	
  than	
  600	
  elementary	
  and	
  high	
  
schools,	
  the	
  Chicago	
  Public	
  Schools	
  (CPS)	
  is	
  the	
  third	
  largest	
  school	
  
district	
  in	
  the	
  country.	
  	
  
• IIT,	
  in	
  partnership	
  with	
  Siemens,	
  has	
  hosted	
  and	
  supported	
  an	
  
innova-ve	
  8	
  week	
  summer	
  program	
  for	
  Chicago	
  Public	
  Schools	
  	
  
students	
  who	
  are	
  residents	
  of	
  the	
  Chicago	
  Housing	
  Authority.	
  	
  
– The	
  program	
  includes	
  intensive	
  study	
  in	
  STEM	
  (science,	
  
technology,	
  engineering,	
  and	
  mathema-cs)	
  that	
  results	
  in	
  
drama-c	
  scholas-c	
  improvements	
  for	
  the	
  students	
  who	
  
par-cipate.	
  IIT’s	
  inter-‐disciplinary	
  approach	
  to	
  STEM	
  educa-on	
  
seeks	
  to	
  incorporate	
  applied	
  learning	
  experiences.	
  	
  
– Curriculum	
  focuses	
  on	
  training	
  students	
  in	
  sustainability	
  issues	
  
that	
  prepare	
  students	
  to	
  transi-on	
  easily	
  to	
  post-‐secondary	
  
study	
  at	
  a	
  Community	
  College	
  or	
  university	
  and	
  entry	
  into	
  the	
  
workforce.	
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Role	
  of	
  Labor	
  Unions	
  and	
  Veterans	
  
• Through	
  partnering	
  with	
  Helmets	
  to	
  Hardhats	
  program,	
  IIT	
  supports	
  
ini-a-ves	
  which	
  connect	
  Na-onal	
  Guard,	
  Reserve	
  and	
  transi-oning	
  
ac-ve-‐duty	
  military	
  members	
  with	
  educa-on,	
  career	
  training,	
  and	
  
employment	
  opportuni-es	
  within	
  engineering	
  industries.	
  	
  
• This	
  includes	
  partnerships	
  with	
  the	
  IBEW,	
  Sheet	
  Metal	
  Workers	
  
Union,	
  SEIU,	
  Teamsters,	
  the	
  Chicago	
  Federa-on	
  of	
  Labor	
  and	
  the	
  
Chicago	
  and	
  Cook	
  County	
  Building	
  and	
  Construc-on	
  Trades	
  Council.	
  	
  
• Veterans	
  may	
  u-lize	
  their	
  military	
  beneﬁts	
  and	
  return	
  to	
  school	
  to	
  
complete	
  a	
  4	
  year	
  or	
  graduate	
  degree	
  program.	
  Through	
  par-cipa-ng	
  
in	
  the	
  yellow	
  ribbon	
  project,	
  the	
  Center	
  helps	
  Veterans	
  who	
  wish	
  to	
  
pursue	
  an	
  engineering	
  degree	
  at	
  IIT	
  by	
  providing	
  tui-on	
  assistance	
  
that	
  bridges	
  the	
  gap	
  between	
  military	
  beneﬁts	
  and	
  the	
  cost	
  of	
  IIT	
  
tui-on.	
  This	
  amounts	
  to	
  thousands	
  of	
  dollars	
  per	
  Veteran	
  student.	
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ANNEX VII
Slides from Webinar on
Who Will Build Tomorrow's Grid?

Smart Grid
Workforce Education Center at
Illinois Institute of Technology

Presenter: Bruce Hamilton
bhamilton@smartgrid.com

Smart Grid Workforce Education Center at IIT
 Illinois Institute of Technology led a $13M effort funded by U.S.
DOE to establish a Smart Grid Workforce Education Center
 The Center uses IIT’s smart grid infrastructure to engage
utilities, corporations, K-12 students and educators, and
community colleges to meet global challenges
Campus Microgrid

Wind Energy

Roof-Top Solar

Control Room Simulator

EV Charging Station
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Targeted Industries





Utility companies
Renewable energy companies
IT and telecom professionals
Service providers and manufacturers to support
in-home energy efficiency automation
 Industrial and commercial properties

3

Assessment of Training Needs

4

Smart Grid Workforce Skill Requirements

Multi-leveled Approach to Provide
Smart Grid Training
 The Center will adopt a multi-leveled approach to
provide smart grid training for employment in
various industries.
 Three levels of training will be provided:
– fundamental training
– applied training
– advanced training

6

Role of University Partners






Undergraduate coursework in smart grid
Graduate certificate program in smart grid
Online smart grid coursework
Continuing education short courses
Custom education curriculum for labor, corporate
and utility workers
 Workshops, webinars and annual conferences on
applications of smart grid
 Train the trainers
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