The Florida Energy Systems Consortium: A Case Study
In Energy Research, Investment, and Applications
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Outline

« Background About the Consortium
« FESC Leadership Structure

e Research Thrust Areas

« Research Projects in Electricity

« Technology Commercialization

e Education and Outreach




Florida Energy Systems Consortium (

» $50M Collaborative Proposal to the State of Florida by
4 State Universities on Energy in 2008

» The proposal was well liked and the proposal team
was invited to present to the review committee and
legislatures working on the state energy bill




Florida Energy Systems Consortium ('

Created by Florida Statute In
2008

Purpose...Unite Florida energy
experts including Florida’s 12

) Universities so that the State leads in
"\ energy research and develops
Innovative energy systems giving




Florida Energy Systems Consortium (

Strateqgic Activities

Research

Technology Commercialization
Education and Outreach

FESC involves more than

. ® Over 400 Faculty
‘® Over 1000 Graduate Students
‘¢ 100 Centers and Institutes




FESC

Leadership Structure

-

Florida Office of Energy,
Department of Agriculture
and Consumer Services

_ Director
Advisory Board s  Jennifer Curtis
Associate Director

Canan Balaban

Oversight Board
University Research VP’s

Steering Committee

Education & Outreach Technology Commercialization

Principal Investigators
FESC Funded Research PO [DEVE TS




FLORIDA

e Florida is 719x581 km long peninsula with ~2,000 km
shoreline

 Mean elevation:30 meters
« Population: 19 Millions in 2012
 Energy Resources: Solar, Biomass, Marine Energy
|  Buys NG, coal for power plants and transportation fuel
"\\ ¢ Total Energy Cost: ~$60Billion/year
\ Net Electricity Generation: 221,096,136 MWh
Turkey is 4.6 times larger than Florida
Florida: 170,304 km? >

-

Turkey vs. Florida



Florida (EIA Energy - Historic Data - CON)




Strategic Research Thrusts

& Carbon Capture

\» Enhancing Energy Efficiency & Conservation
Understanding Florida’s Energy Systems
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Developing Florida Biomass Resources

» Florida has ~10% of US

: 15 milli f forest |
biomass resources 10 million acres of form 1Ag
» 51% statewide tree coverage - #1 in sugarcane and citrus
L . «#1 in forest residues
> 80% of it Is commercial . #1 in urban wood waste

- #2 in vegetabl e (waste)

» Climate allows year around energy crop growth, high
crop yield and conversion efficiency

University of Florida cellulosic ethanol biorefinery
Algae to ethanol pilot plant - Algenol




Biomass to Energy
» Energy Intensive Crop Development — molecular ge

» Energy From Algae: Fresh water, marine algae; Genetic
transformation; Solar photo-bioreactors; Lipids to fuels

» Electricity Cogeneration from Biomass and Solid Waste

» Thermo-Chemical and Biochemical Conversion of Biomass
to Liquid Fuels




Biomass to Energy (Continued)




Harnessing Florida's Solar Resources

Solar energy is Florida’s most abundant domestic
energy resource

Ref: SEIA




Solar Energy Research Focus Area

» Design, Construction and Operation of
Concentrated Solar Power Plant -

» Low Cost CIGS Thin Film PV Process
» Non-Contact Energy Delivery for PV System

> PV Panel-mounted Micro-inverter

» Integrated PV/Storage and PV/Storage/Lighting
. Systems
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Solar Thermal Power Plant at USF




Solar Thermal Power Plant at USF




Thermal Energy Storage

0,

Ceramic encapsulated
Phase Change Material
(PCM) for high temperature
thermal energy storage




Flexible Polymer Solar Modules
by roll-to-roll Printing

\ i'“ ’ k W e bt
\ '\ 14”x14” polymer solar modules have been printed. 12

cells are connected.




Capturing Florida’s Marine Energy Resou

» Marine and Hydrokinetic (MHK) Research: Harnesses
ocean current energy to generate electricity

» An MHK Lease Application on the outer continental shelf
was submitted to the U.S. Department of Interior, Bureau of
Ocean Energy Management (BOEM).

{arnesses solar energy absorbed by the

ceans to generate electric power.

The global analysis of ocean thermal
energy conversion (OTEC) potential was
completed producmg a publlcally available




Capturing Florida’s Marine Energy Resou

» Deploy a single-anchor mooring attached to a mooring and
telemetry buoy, and test, equipment designed to use the
Florida Current to generate electricity

» Plans to deploy turbines up to 100 kW or 7 meter rotor
diameter for surface-tethered validation tests.

2.5m/s

MTB
MOORING
CONFIGURATION

EXPERIMENTAL TURBINE
TEST CONFIGURATION




Capturing Florida’s Marine Energy Res

» First MHK Environmental Assessment and Finding of
No Significant Impact (FONSI) on Outer Continental
Shelf (OCS) in U.S.

» Mooring and Telemetry Buoy (MTB) sea trials complete
and design verified




Florida Grid

» Florida is surrounded by
water on 3 sides

» Can receive power from
north side only in case of
natural disasters

W\

> Distributed generation and

'\ micro-grids can be
“\advantageous in hurricane




Securing Energy Delivery Infrastructuk

» Smart Grid Demonstration Project at USF iIn

collaboration with Duke Energy: Implementation of
a “Smart Grid” with advanced sensors, communication
and control technologies

» Micro-grids: PV and PHEV integration, micro-grid
\ modeling and control, grid-tying inverters/converters,
AN and energy storage

\\ » Real Time Digital Simulation (RTDS): By FSU Center




Electrical Energy Storage & FC

» Li-lon Batteries, nano materials, characterization

» Super capacitors — Company formed with
university technology (General Capacitors)

» PEM Fuel Cells — Company formed with university
technology (Bing Energy): Membrane electrode
assemblies (MEAS) by using carbon nanotube

\ “bucky paper”

| l“il;)irect Methanol FC




echnology Commercialization Pr

o Early vetting of technologies for path to market

o Proven model for spawning long-term collaborative R&D

o Engage industry in development process in the university
o Provides 2X leveraging of FESC funds on each project

o Natural pipeline of technology deployment to private sector

Early Stage Market Research / Business
\ Plans — Fund up to 15 business plans or market
Yool research studies at $10K each for later stage

. technologies.
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Education & Outreach

1. Training for workforce developme
2. Nuclear Engineering Education
3. Masters Level Education

» Targets the general public & built environment

> Collaborates with the home builders and construction
industry

Created over 50 Fact Sheets




Content-Rich Web Site: floridaenergy.ufl.

Home

About Us

Florida Energy Facts

FESC Expariisa

FESC Fundad Projects

FL Unhvarsity Ressanch

Technology
Commarclalization

Facliities and Recounces

FL Energy Industry

Energy Education/
Energy Jobs

Pubilic Dutreach: Events,
Fact Shaats, Swmmilts,
and Symposiums

Annual Reports,
Puibilica tions and
Presentations 20114 Florida Energy

Fumnding Opporbunittics Systems Consortium (FESC)

Lindes Workshop

Freguantly Asked Mlay 213-18, 2014
uastions

Contact Us
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Also communicate with FESC network through bi-monthly
newsletter, in addition to biannual reports, e-mails, telecons and
other meetings




Some of the Accomplishments since

Leveraged $38M in state funding to
$373M in energy research funding from third parties

23 companies formed based on
university developed technologies

» 89 Technologies licensed

'\ » 376 Invention Disclosures submitted

BFN links Canadian




Why Florida Should Lead in Sustainable E

It has the most to lose If we don’t




Contact Information

Canan Balaban, Associate Director, FESC
chalaban@ufl.edu
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