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The FOA 152 grant was officially awarded on July 30th, 2010. Lehigh University has enrolled the first
cohort of 4 students for the Professional Master's Degree Program with Smart Grid concentration into
ESEI (Energy Systems Engineering Institute). Partial financial support has been provided to the students.
These four students are working with the Principal Investigator Prof. Liang Cheng on the Integrated
Renewable Energy Park project. The administrative assistant has provided assistance and directions to
the students along with an adjunct advisor. A technical paper has been co-authored by the students and
professors and submitted to 2011 IEEE PES Power Systems Conference & Exhibition (PSCE). This paper
evaluates variables required to develop a model that will produce a spectrum of integrated renewable
energy solutions for a proposed Integrated Renewable Energy Park (IREP). Courses related to the smart
grid concentration have been offered to the students in the Fall 2010 semester, such as Energy
Generation (ESE 401), Communications and Networking for Smart Grid (ECE 450/CSE 450), and Energy
System Engineering Projects (ESE 460). A recruiting workshop has been scheduled and arranged on
November 3rd, 2010 at Lehigh University, in collaborations with Eaton Corp. to attract potential new
students for the next year's program. A Statement of Work by XBIG6COM, LLC has been done for
conducting a technology transfer analysis and producing a lessons-learned white paper for the FOA152
project and the initial work of information collection has been started. The paperwork of a subaward to
the University of Pittsburgh is in process based on the proposed work to conduct Pittsburgh area
recruitment events and operate and manage a fellowship program through the University of Pittsburgh's
Power and Energy Initiative.

The first cohort of four students have finished their Fall 2010 semester study in the Professional
Master?s Degree Program with Smart Grid concentration at the ESEI (Energy Systems Engineering
Institute) of Lehigh University. The program is supervised by the Co-Principal Investigator Professor John
Coulter. These four students have been working with the Principal Investigator Professor Liang Cheng on
the Integrated Renewable Energy Park (IREP) project through their course projects. The administrative
assistant has provided assistance and directions to the students along with an adjunct advisor. The
design objective and approaches of the proposed IREP design model have been defined. The first-phase
of data collection (for example renewable energy data, geo-based climate data, and environmental and
structural data) is almost completed, while the design algorithm and software are under development.
The students have started revising the paper submitted to the IEEE PES Power Systems Conference &
Exhibition (PSCE) based on reviewers? comments for a resubmission. A recruiting workshop was
successfully held on November 3rd, 2010 at Lehigh University, in collaborations with Eaton Corp. to
attract potential new students for the next year's program. Courses related to the smart grid
concentration have been offered to the students in the Fall 2010 semester, such as Energy Generation
(ESE 401), Communications and Networking for Smart Grid (ECE 450/CSE 450), and Energy System
Engineering Projects (ESE 460). The subaward agreement has been sent to University of Pittsburgh
based on the objectives defined in the proposal. The subaward is currently under review by University of
Pittsburgh.



At Lehigh University, smart grid fellows continue their studies in the Professional Master's Degree
Program with Smart Grid concentration at the Energy Systems Engineering Institute. The program is
supervised by the Co-Principal Investigator Prof. Coulter. These students continue to work with the
Principal Investigator Prof. Cheng on the Integrated Renewable Energy Park project through their course
projects. The administrative assistant has provided assistance and directions to the students along with
an adjunct advisor. The students are also working on their Master's theses and co-authoring a
conference paper. They presented their work at a poster session for Lehigh's Board of Trustees on
03/04/2011, 2011 ESEI Graduate Research Symposium on 03/16/2011, and a seminar for high school
students at Easton Area High School on 03/31/2011. Energy Transmission and Distribution: Smart Grid
(ESE 402) and Energy System Engineering Projects (ESE 460) have been offered in Spring 2011. ESE 402
has been taught by an Adjunct Professor, who is also a Senior Technical Trainer of PPL. A contract with
XBIG6COM, LLC has been issued and signed for conducting a technology transfer analysis and producing
a lessons-learned white paper for the project. A subaward agreement with University of Pittsburgh has
been executed based on the proposal to DOE. At University of Pittsburgh, graduate students and Prof.
Reed (project director) conducted K-12 and other outreach activities at Quaker Valley High School in
01/2011, Pitt Engineers for a Sustainable World Meeting in 02/2011, and Aquinas Academy High School
and Middle School in 03/2011. Prof. Reed also attended the IEEE Power & Energy Society's Power
System Conference and Exposition in 03/2011 and presented papers related to smart grid, and held
ongoing discussions with industry. Industry organizations and representatives provided guest lectures
and seminars which included smart grid topics for various Pitt-ECE courses and seminars.

At Lehigh University, three of the first cohort of smart grid fellows have completed their studies in the
Professional Master?s Degree Program with Smart Grid concentration at the Energy Systems
Engineering Institute. The program is supervised by the Co-PI Prof. Coulter. The students have done
their theses with the guidance by the PI Prof. Cheng on the Integrated Renewable Energy Park project.
The administrative assistant set up a project website as a platform to archive and exhibit the project
work. The second cohort of smart grid fellows have been successfully recruited into the program. Energy
Transmission and Distribution: Smart Grid (ESE 402) and Energy System Engineering Projects (ESE 460)
courses have been concluded. The PI Prof. Cheng has made a presentation entitled "Keystone Smart
Grid Fellowship Program: How does Education Partner with Industry" at a DOE Workshop of Workforce
Development for the Electric Power Training in Annapolis, MD, June 8-9, 2011. At University of
Pittsburgh, Prof. Reed organized, moderated, and presented at a special panel session, entitled "The
Impact of Japan?s Electric Power Network in Relation to Recovery Efforts in the Aftermath of March 11,
2011 Earthquake and Tsunami Disaster," on Arpil 11. He organized a tour to the FirstEnergy Black Oak
500 kV Substation and Static Var Compensator installation in Rawlings, MD on April 28th. Prof. Reed and
graduate student Emmanuel Taylor attended IEEE EnergyTech Conference in Cleveland OH, May 2011
and presented a paper entitled "Modeling, Analysis, and Validation of a Preliminary Design for a 20 kV
Medium Voltage DC Substation." ECE Dept. is offering Electric Distribution Engineering and Smart Grids
(ECE-1710) this summer term (starting in May). Prof. Reed and graduate students held ongoing



discussions with industry and continued research related to smart grids, and several of their activities
were featured during the month of April and May in several media outlets.

Lehigh University has enrolled the second cohort of 3 graduate students supported by the DOE project
in the Professional Master's Degree Program with Smart Grid concentration at ESEI (Energy Systems
Engineering Institute). The high-school teacher in the first cohort of smart grid fellows continues his
study in the program. The second cohort of students is working with Prof. Liang Cheng on the second
phase of the Integrated Renewable Energy Park (IREP) project, which is to build a lab testbed of IREP.
The administrative assistant has provided project assistance to the students along with an adjunct
advisor. Courses related to the smart grid concentration have been offered to the students in the Fall
2011 semester, such as Energy Generation (ESE 401), Communications and Networking for Smart Grid
(ECE 450/CSE 450), and Energy System Engineering Projects (ESE 460). XBIG6COM has delivered a white
paper on FOA-152 Technology Transfer and Lessons Learned for the phase | of our project. At University
of Pittsburgh: Pitt ECE-1710: Power Distribution Engineering and Smart Grids was delivered over the
summer. E. Taylor (a Keystone Smart Grid Fellow) taught a course designed for high school freshman
and sophomores on Solar Energy and Smart Grid Technologies. R. Kerestes (a Keystone Smart Grid
Fellow) taught a tutorial course to undergraduate researchers in the area of electric power and smart
grid. Pitt's electric power research group had several conference paper and video submissions. The Pitt
Center for Energy Seminar Series hosted F. Petraglia, VP of High Voltage Systems at Siemens Energy Inc.
Prof. Reed has been invited as the conference keynote speaker for two conferences and interviewed on
The American Entrepreneur Radio. Prof. Reed's proposal with ABB (lead), NREL, and Duke Energy
entitled National Offshore Wind Energy Grid Interconnection Study has been selected for DOE FOA 414
award. Planning for the 6th Annual Pitt Power & Energy Industry Conference is underway.

Lehigh: The 2nd cohort of 3 graduate students and the high-school teacher in the 1st cohort finished the
Fall 2011 semester in the Professional Master?s Degree Program with Smart Grid concentration at the
Energy Systems Engineering Institute. The second cohort of students continued building the lab testbed
of Integrated Renewable Energy Park under the supervision of Prof. Cheng and Prof. Coulter. The
testbed includes a wind sub-system, a solar sub-system, hydro pump storage and hydropower
subsystems, a power consumption subsystem, a SCADA system, along with environment simulation and
grid integrations. Prof. Cheng visited PJM and Siemens and discussed the project with them. The
administrative assistant provided project assistance along with an adjunct advisor. Courses related to
the smart grid concentration were offered. XBIG6COM started the process of studying technology
transfer and lessons learned for the phase Il of the project. Pittsburgh: The 6th Annual Pitt Power &
Energy Industry Conf. was held on Nov. 15-16, with a specific session on the Keystone Smart Grid
Fellows program. Robert Kerestes (graduate) received the inaugural Siemens-Pitt Partnership Graduate
Fellowship in Electric Power Engineering, and Matthew Cimino and Zachary Smith (undergraduates)
were recipients of the inaugural IEEE Power & Energy Society Scholarship Plus program. Pitt?s electric
power research group made paper presentations and keynote addresses as invited panelists/speakers



and attendance at Univ. of Pitt. SCIENCE NextGen Conf., Marcus Evans T&D Summit, IASTED Power &
Energy Systems & Applications Conf., Leadership Pitts. XXVIII Meeting, TEDx Pitt. Conf., North Carolina
State Univ. FREEDM Center, Virginia Tech CPES, Google, and initiatives including DC network
development. Prof. Reed was a member of a proposal team consisting of CMU (lead), Pitt, LANL, and
Spang in response to the ARPA Solar ADEPT Program, selected for award with notice given on Oct. 15.

Lehigh University: The 2nd cohort of smart grid fellows and the high-school teacher in the 1st cohort
continue their studies in the Professional Master's Degree Program with Smart Grid concentration at the
Energy Systems Engineering Institute (ESEI). The Pl and Co-Pl have met with the ESEI director to discuss
issues related to enrolling industry people in ESEl/smart grid courses and to make progress in recruiting
more high school teachers into the program. The second cohort continued building the lab testbed of
Integrated Renewable Energy Park under the supervision of the PI, Co-PI, and an adjunct advisor.
Activities include confirming the functionality of the solar and wind energy conversion, modifying the
design of the pumped storage system after preliminary testing, constructing and programming a
weather simulation system, conducting gap analysis, as well as troubleshooting the creation of the low
voltage DC microgrid. XBIG6.COM sent out a survey for studying technology transfer and lessons learned
for the phase Il of the project. University of Pittsburgh: Activities for Q1 2012 included Pitt's electric
power research group's participation in, and/or publications at, the following: IEEE PES Innovative Smart
Grids Technologies Conference; IEEE PES/PELS Power & Energy Conference; ARPA-E Energy Innovation
Summit; Pitt Law School Energy Sustainability Forum; and the DOE NETL-RUA Spring Meeting; as well as
keynote addresses/seminars at WVU and Altec Industries. Invited industry seminar speakers at Pitt on
smart grid topics included: Lockheed Martin, Mitsubishi Electric, Clean Line Energy, Siemens Industrial,
and ABB Corporate R&D. In addition, Pitt's electric power research group is a major part of the recently
awarded RK Mellon Foundation Grant to the Pitt Center for Energy (522 M, Feb. 2012), and is the lead
on the newly created DOE NETL-RUA Grid Technologies Collaborative initiative (funded at $600-k, Jan
2012).



