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Presenter Notes
Presentation Notes
Hello, I am Jim Fenton, Director of the University of Central Florida’s Florida Solar Energy Center (FSEC) and Professor of Materials Science and Engineering.   As FSEC moves forward in developing its Strategic Plan for the next 5 years we must recognize that Florida’s Energy Future will be much different than it was 5 years ago, today and five years into the future.  Building Energy Efficiency improvements, solar and energy storage on both sides of the meter and the electrification of transportation will all play a major role in transforming Florida into a Bright Energy Future.



Florida Energy Consumption in 2014: ~ 4015 Trillion BTU | M Lawrence Livermore
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Presenter Notes
Presentation Notes
This figure is an energy flow diagram for Florida in 2014.  On the left are the various primary fuels and there consumption in Trillion’s of BTUs along with their expense to Florida.  In 2014 Florida spent $43 B on primary fuels (mostly Petroleum for Transportation) which were all imported into Florida.  1973 Trillion BTUs  were used to generate $24B of Florida’s Electricity.  Most of that electricity was sent to residential and commercial buildings and for industrial uses.  1412 Trillion BTUS of petroleum were used in Florida’s transportation.  As you see on the right 70% of Florida’s primary energy is wasted, the bulk of wasted energy comes from our inefficient conversion of fossil fuels into electricity and transportation.  While residential, commercial and industrial consumers are over 60% efficient there is still large room for improvements in efficiency. 

Florida spent $67 billion on energy, almost all from imported coal, oil, gas and nuclear, which means most of this money leaves the state of Florida.  While Florida’s  state budget is in the $80 Bs and we rightfully concern ourselves about misspending or government inefficiency, why are we not outraged at the wasteful use of expensive imported fossil fuels of which we only get 30% of useful energy services.

The clear goal for Florida should be that of being Far More Energy Efficient and to make what energy we need within Florida. 
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Florida Electric Customer Composition in 2017
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Presenter Notes
Presentation Notes
This slide shows the Florida Electric Customer Composition in 2017.  The pie chart on the left shows residential customers make up 89% of the customers, while the chart on the right shows that 53% of the electricity is consumed in our residences and 39% is used in commercial establishments, meaning that over 90% of Florida’s Electricity is used in our buildings.  By dividing the energy use on the right pie chart by the number of the customers from the left pie chart one gets the average electricity consumption per customer, 13,000 kWh/year for Residential customers, 77,000 kWh/year for Commercial customers and 743,000 kWh/year for industrial customers.  The third column in the table shows equivalent kW of PV needed to make the average customer a Net-Zero Electricity customer (the total solar electricity generated for the year equals the total consumption of electricity for the year).


Transitions driven by
technology
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80 Enerav and Mobility Transitions. San Francisco. February 4. 2019 BloombergNEF

Jon Moore, CEO, BloombergNEF: Opportunities in Automotive, Energy and Technology https://about.bnef.com/summit/sanfrancisco/videos/?vid=315275273
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Presenter Notes
Presentation Notes
Rather than consuming expensive fuels obtained by digging, mining or drilling into the earth, the transition to a Bright Energy Future will be driven by useful energy being produced from a no cost price fuel.   While solar and wind as sources of energy have always had no cost, the cost of the energy conversion technology was prohibitive and these sources of energy are intermittent.    But due to improved efficiency in the technology and substantial increases in manufacturing volume the cost to generate electricity from the sun and wind and the cost to store this electricity in lithium-ion batteries has made these three technologies more than competitive with traditional sources.


Jon Moore, CEO, BloombergNEF: Opportunities in Automotive, Energy and Technology https://about.bnef.com/summit/sanfrancisco/videos/?vid=315275273  



O LAZARD

Levelized Cost of Energy Comparison—Historical Utility-Scale Generation

Comparison

Lazard’s unsubsidized LCOE analysis indicates significant historical cost declines for utility-scale Alternative Energy generation technologies
driven by, among other factors, decreasing supply chain costs, improving technologies and increased competition

Selected Historical Mean Unsubsidized LCOE Values!"
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Presenter Notes
Presentation Notes
Lazard is a financial advisory and asset management firm that engages in investment banking, asset management, and other financial services primarily with institutional clients. It is the world's largest independent investment bank, with principal executive offices in New York City, Paris and London.

Lazard’s unsubsidized Levelized Cost of Energy Comparison (LCOE) analysis indicates significant historical cost declines for utility-scale Alternative Energy generation technologies driven by, among other factors, decreasing supply chain costs, improving technologies and increased competition. 

Utility PV as shown by the orange curve in 2009 was the most expensive of Utility-Scale Generation at 359 $/MWh = 35.9 cents per kWh.  In 2018 Utility PV is at an unsubsidized cost of   43 $/MWh = 4.3 cents per kWh almost equal to Wind, the lowest cost generator at  42 $/MWh = 4.2 cents per kWh.  Wind crossed over Gas Combined Cycle to the lowest cost of electricity production in 2013.  Utility PV crossed over Gas Combined Cycle’s cost in 2015. 
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Transitions characterized by
tipping points
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81 Energy and Mobility Transitions, San Francisco, February 4, 2019 BloombergNEF

Jon Moore, CEO, BloombergNEF: Opportunities in Automotive, Energy and Technology https://about.bnef.com/summit/sanfrancisco/videos/?vid=315275273



Presenter Notes
Presentation Notes
This slide taken from BloombergNEF which is a leading provider of primary research on clean energy, advanced transport, digital industry, innovative materials, and commodities shows cost forecasts into the future for solar, wind and electric vehicles versus there competing technologies.   Coal and Combined Cycle Gas Turbines will increase in cost while Utility PV and Onshore and Offshore wind will continue to decrease.  While Internal combustion engine medium segment vehicles are not expected to show a price increase the decrease in battery prices are such that a comparable EV’s upfront cost will be less expensive than a ICE engine vehicle in 2024.  

The tipping point for the transition to a world powered by renewable energy for electricity generation has already occurred.  The tipping point for a transition to electric vehicles will occur shortly.  All within the time frame of FSEC’s 2019 to 2024 Strategic Plan.

Albert Cheung, Head of Global Analysis, BNEF, BNEF Talk: The Energy & Mobility Transitions https://about.bnef.com/summit/sanfrancisco/videos/?vid=315304988
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Presenter Notes
Presentation Notes
Now of course the sun does not shine all the time, so storage of solar electricity is needed.  Much like solar PV generation, energy storage has decreased in cost rapidly over the last eight years from “too expensive” to the “most cost effective” option.  Price quotes of utility solar with 4 to 6 hours of lithium ion battery storage to offset peak electric demand have been announced at ~3 ¢ per kWh for both solar and storage.   NextEra’s Jim Robo recently said he sees energy storage adding 0.5¢/kWh to large wind and solar installations.  As a result from a utility business perspective large scale solar and energy storage will replace natural gas combined-cycle power plants as well as peeking natural gas powerplants.
Lithium-ion battery costs are coming down far faster than expected as costs today are already lower than those projected in 2012 for 2030. With multiple Gigafactoriers (>100 GWh/year of battery packs) under development around the world, battery costs and prices are expected to further outpace projections.  Recent projections for lithium-ion battery prices are of $109 /kWh in 2025 and $73 /kWh in 2030. 
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Energy is Fungible

Operate our Buildings with electricity
from utility and rooftop solar and
energy efficiency

Drive our cars on Florida electricity
which is cheaper than gasoline today!
Fossil fuel prices going up, solar going
down for everyone!

Reduce greenhouse gases and NO,

Jobs and wealth stay in Florida



Presenter Notes
Presentation Notes
ENERGY IS FUNGIBLE !!  We can operate our buildings with electricity from utility and rooftop solar and energy efficiency retrofits and drive our cars on Florida electricity which is cheaper than gasoline today.  Fossil fuel prices are going up, the price of solar technology is going down.  Solar has no emissions and the JOBS AND WEALTH STAY IN FLORIDA.



employers in power-generation sectors see their industries’ job growth coming in services, not extraction and transport.


Vision For Florida
Spend Little to No funds on Imported Primary Fuels

Utility and rooftop solar, energy storage, smart-charging
electric vehicles (V2G), building energy efficiency
improvements and demand response all needed to
achieve 100% renewables. All at a lower cost then
Business-As-Usual.

A non-optimal path will lead to longer term reliance on
fossil fuel backup and oversized renewables capacity.
Both utilities and customers (those on each side of the
electric meter) must be empowered to achieve 100%
renewables. Resiliency will then be achieved.

(Planes start to switch from fossil fuels to renewable hydrogen in 2045. Electric high speed trains
could displace much of the fossil fuel planes and get you there quicker and cheaper!)

UCF



Presenter Notes
Presentation Notes
Vision For Florida
Spend Little to No funds on Imported Primary Fuels
   
Utility and rooftop solar, energy storage, smart-charging electric vehicles (V2G), building energy efficiency improvements and demand response all needed to achieve 100% renewables. All at a lower cost then Business-As-Usual.
A non-optimal path to 100% renewables will lead to longer term reliance on fossil fuel backup and oversized renewables capacity.
Both utilities and customers (those on each side of the electric meter) must be empowered to achieve 100% renewables.   If electric utilities and customers partner together on leading Florida into a Bright Future Resiliency will then be achieved along the way to lowest cost.
  
(Planes start to switch from fossil fuels to renewable hydrogen in 2045.  Electric high speed trains could displace much of the fossil fuel planes and get you there quicker and cheaper!)



State of Florida: Energy Consumption per Household

(In 2017 8,914,734 Residential Customers used 53.2% of the electricity = 116,739 GWh)
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Presenter Notes
Presentation Notes
This figure shows the electricity consumption per household on an annual basis from 1993 to 2017.  In 2017 the Residential Customers used 53.2% of Florida Electricity = 116,739 GWh.  The average household used 13,095 kWh per year as shown as the last black point.   Starting in 1993 electricity usage increased until 2003 when electricity usage decreased per household.  The Florida Utility ten year forecasts from each year 2003 showed a steady increase expected in consumption as shown by the 2008 forecast.  Starting with the 2009 forecast energy consumption was expected to level off.  The 2018 forecast shows a downward consumption by 0.35% per year.  I have modified the 2018 forecast to reflect additional cost effective efficiency measures that could be easily implemented.

It should be noted that today less than 0.3% of Florida Households have PV on their roof.  So all decreases in electricity usage are from energy efficiency measures.



SunShot Progress and Goals
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Presenter Notes
Presentation Notes
This figure shows the cost of electricity in cents per kWh for residential commercial and utility solar installations with no subsidies.

The SunShot Initiative was launched in 2010 and set a goal to lower the levelized cost of solar electricity in order achieve cost parity with conventional electricity sources by 2020. Those goals are:
9¢ per kilowatt hour for residential solar
7¢ for commercial solar
6¢ for utility-scale solar

As the solar industry made rapid progress toward the 2020 targets, SunShot doubled down and committed to a further goal: to cut the cost of solar electricity an additional 50% between 2020 and 2030. These goals are:
5¢ per kilowatt hour for residential PV
4¢ for commercial PV
3¢ per kilowatt hour for utility-scale PV
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SunShot Progress and Goals

50¢

%
o) a4a2¢ Cost out of wall Cost Gas CC
© 40¢

O

N I
~ ]
c I
S 30¢ ]
=~ ]
N I
N I
c I
S 20¢ I
© I
£ 4
L

8 10¢

O¢
2010 2016 2020 2010 2016 2020 )30 2010 2016 2020
Cost Cost Goal 30¢& Cost Cost Goal Goc Cost Cost Goal

*Levelized cost of electricity (LCOE) progress and targets are calculated based on average
U.S. climate and without the ITC or state/local incentives. Utility-scale PV uses one-axis tracking.



Presenter Notes
Presentation Notes
To properly compare the Levelized Cost of Electricity of PV electricity one must compare that to the lowest cost alternative.  For residential and commercial electricity customers that is the Cost out of the wall.  For electric utilities that is the Levelized Cost of Electricity from a Natural Gas Combined Cycle plant. 
 
To the previous slide I have added Residential electricity costs out of the wall for 2016 at 10.98 cents per kWh, 2017 at 11.61 cents, 2020 at 12.5 cents, 2030 at 16.1 cents (assumes 2.53% increase per year)
Commercial electricity costs for 2016 at 8.9 cents per kWh, 2017 at 9.35 cents, 2020 at 10.1 cents, 2030 at 12.9 cents (assumes 2.53% increase per year)
Cost Natural Gas Combined Cycle plant LCOEs were taken from the earlier Lazard slide for 2010 at 8.2 cents per kWh, 2016 at 6.3 cents, 2018 at 5.8 cents with the price assuming a similar value for 2020, and 2030.
 
In addition to the LCOE of generation the utility adds transmission, distribution and administration costs before the electricity is sold to the customer.  Average US annual transmission, distribution, and administration costs from 1994 to 2007 were 3.0 cents per kilowatt-hour.  Over the last ten years this cost is at 4.5 cents per kilowatt hour.   Taken from Bloomberg this presentation slide 31. 



SunShot Progress and Goals

TODAYS Florida Solar Co-ops <15 kW
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Presenter Notes
Presentation Notes
To the previous slide I have added todays unsubsidized LCOE for residential rooftop solar 5.6 cents per kWh, commercial 4.6 cents per kWh and Utility Solar with 4 hours of lithium ion battery at 3.6 cents per kWh 
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Presenter Notes
Presentation Notes
To the previous slide I have added the 2020 and 2030 price forecasts for unsubsidized LCOE for both residential and commercial roof tops using a more conservative forecast than that based on the last 4 years of decreases. 
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Presenter Notes
Presentation Notes
This slide shows the United States’ annual installed Solar Capacity in MWs for the years 2010 to 2018 and a yearly forecast up to the year 2024.  The sudden uptake in 2016 installations was because there was concern that the ITC would not be renewed in 2017 (it was renewed).  US Installation growth in 2018 was expected to remain flat as the industry adjusted to new tariffs on imported solar panels. Incremental growth is expected to return in 2019 and beyond as tariffs decline, prices drop and developers accelerate build-out ahead of Investment Tax Credit declines. By 2021 there will be over 100 GW of solar installed in the U.S., with annual totals exceeding 14 GW by 2023.  SEIA forecasts a steady rate of Utility Installations after 2022  with the yearly increases all coming from Residential and Non-Residential installations.  By 2024 Residential and Non-Residential costumer owned installations will be 40% of the MWs installed that year.


Florida PV Installation Forecast
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Presenter Notes
Presentation Notes
This slide shows the Florida annual installed Solar Capacity in MWs for the years 2010 to 2018 and a yearly forecast up to the year 2024.  The sudden uptake in 2016 utility installations was because there was concern that the ITC would not be renewed in 2017 (it was renewed).  2018 growth was up despite the new tariffs on imported solar panels. Utility solar growth in 2019 is substantial decreasing down until 2022 where utility growth is expected to level off at 1000 MWs per annum.   By 2024 Residential and Non-Residential costumer owned installations will be 21% of the MWs installed that year. The CAGR from 2018 to 2024 is 15% for residential installations, and 29% for non-residential installations.  In 2035, costumer owned installations in MWs will be equal to those installed by Utilities (50% of total solar deployment, ~1,400 MW each annually).
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Residential Solar

Figure 2.2 Top 10 state markets, 2017 vs. 2018
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Presenter Notes
Presentation Notes
This slide shows the Top 10 Residential Solar Markets, 2017 versus 2018.  Residential installation growth exceeded expectations for 2018, largely thanks to strong showings in California, Nevada and Florida. Florida added the fourth-most residential megawatts in the country in 2018 — 98 MW. The cumulative 229 MW make Florida the eight-largest residential solar state.
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PV Installer Fasting Growing Job

United States
PV installer fastest growing occupation® 2016 to 2026 (105%)

2017 Median Pay of $39,490

Florida

10,528 State Solar Jobs, 15t New Solar Jobs (1,769), 20.6%
Growth Rate

7,445 Installation Jobs, 2" in Nation
— 6,539 Residential jobs

— 817 Non-Residential jobs

— 89 Utility-scale jobs

991 Manufacturing Jobs, 9t in Nation

Future Florida Job growth is on the Roof and Manufacturing
floor

*Bureau of Labor Statistics, US Department of Labor
https://solarstates.org/#state/florida/counties/solar-jobs/2018
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Presenter Notes
Presentation Notes
PV installer is the fastest growing occupation for the period from 2016 to 2026 (105%) with a 2017 Median Pay of $39,490.

Solar jobs are the fastest growing occupation in Florida.
10,528 State Solar Jobs, 1st New Solar Jobs (1,769), with a 20.6% Growth Rate.
The bulk of the Jobs in Florida are for installation of solar PV.
7,445 Installation Jobs, 2nd in Nation 
6,539 Residential jobs
817 Non-Residential jobs
89 Utility-scale jobs
Florida has 991 Manufacturing Jobs, which makes florida 9th in the Nation
Future Florida Job growth is on the Roof and Manufacturing floor.




https://solarstates.org/#state/florida/counties/solar-jobs/2018
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TOP 10 STATES FOR CLEAN ENERGY JOBS

Cnlar Fffirianrv Fnarov Staraca R F\/ Inh Grawth ic hict Startino

RANK STATE TOTAL* SOLAR WIND EFFICIENCY CLEAN VEHICLES
1 Calitornia 512,934 126,507 5785 | 318,542 22,389
2 Texas 233,447 11,433 25386 162,816 17,800
3 Florida 158,652 10,528 4,461 | 118,412 9,360
4 New York 156,059 11,603 3491 | 123,292 8,624
5 | Michigan 126,081 5419 4,783 85,061 25,304
6 | Winois 123247 5341 8,706 89,469 10,417
7 Massachusetis 116,491 16,527 1,983 86,473 3,184
8 | Ohio 112,486 8,108 1,080 81,676 16,646
9 Narth Carolina 110,913 8912 908 86,559 7,280

10 | Virginia 95,158 4241 1,628 78,670 5,436

https://www.e2.org/reports/clean-jobs-america-2019/

Clean energy jobs grew 3.6 percent in
2018, adding jobs in nearly every state and
combining to add over 110,000
nel new clean energy jobs nationally.

Number of states that have or are
considering policies that get 100 percent of

The number of states that generate
more than 20 percent of their electricity
Trom wind and solar—Kansas, lowa,
Oklahoma, North Dakota, South Dakota,
Vermont, California, Maine, Colorado, and
Minnesota.?

Combined capacity of installed solar and
wind surpassed 150GW in 2018. Wind
energy is the largest source of renewable

generating capacity. A new solar project is
installed in America every two minutes.**


Presenter Notes
Presentation Notes
While Solar Energy jobs were growing in Florida US jobs in solar declined in part because of tariffs on steel and solar panels, wind energy jobs grew by nearly 4 percent.  Energy efficiency continues to lead the clean energy sector in total number of jobs, growing 3.4 percent to 2.3 million jobs.   But the big story in 2018 was around clean vehicles and storage.

Driven by growing consumer demand, the number of jobs in clean vehicles manufacturing increased by 16 percent. About 254,000 Americans now work at companies building hybrid, electric and other clean vehicles, while another 486,000 Americans work in companies that manufacture parts that make vehicles more efficient. 

Energy storage saw a 14 percent increase in jobs as utilities, businesses and consumers deployed more batteries in EVs and with solar and wind installations, while grid modernization jobs grew by 3.3 percent. Smart state policies continue to drive much of the growth in clean energy and the jobs and investments that come with it.  FLORIDA SHOULD BE SMART AND FIND WAYS TO INCREASE OUR JOBS IN SOLAR, ENERGY EFFICIENCY, ENERGY STORAGE AND CLEAN VEHICLES. 
//www.e2.org/reports/clean-jobs-america-2019/

Florida employed 140,282 advanced energy workers in 2015, nearly twice as many as in Agriculture (75,000), more than Real Estate (136,000), and equal to Schools, Colleges, and Training Institutions (140,000). These jobs spanned a broad range of technologies including energy efficiency, electricity generation like solar energy, as well as grid management and advanced transportation.




U.S. Energy Storage Annual Deployments Will Reach 3.7 GW by 2023

U.S. Annual Energy Storage Deployment Forecast, 2012-2023E (MW)
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Note that this is an inflection point in the market; in 2020 a large number of
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implications for residential storage

s Pehind-the-meter

» Market will approach the 1 GW threshold in 2019, decisively crossing it in 2020.
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Presenter Notes
Presentation Notes
This slide shows the United States’ Energy Storage Annual Deployments in MWs for the years 2012 to 2017 and a yearly forecast up to the year 2023.  The U.S. energy storage market will grow 17x from 2017 to 2023 and like the case for solar behind the meter deployments will account for 47% of the annual market in 2023.
https://www.greentechmedia.com/research/report/u-s-energy-storage-monitor-q2-2018#gs.VMWx2kA  



V2G — Where the Batteries Are

Global lithium-ion demand by market
segment
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Source: Bloomberg New Energy Finance. Note: Assumes 100% of stationary is lithium-ion.

50 20 March 2018 AEESuisse National Conference 2018 #AEESuisse #AEEKongress @mliebreich
21 UCF



Presenter Notes
Presentation Notes
This slide shows the Global annual GWh of lithium-ion demand by market segment from 2016 to 2030.  The lower green line is stationary storage and the purple line is for consumer goods.   Even with the expected growth in solar and stationary storage there will be 24 more times the energy storage in our vehicles as in stationary storage and consumer goods.  While solar and stationary storage will be equally behind and in front of the meter before 2030 most of the storage in vehicles will be behind the meter.


Interal Rate of Return for Average Florida Net Zero Energy Residence
9.35 kW PV provides the 13,090 kWh/yr Consumption (36 kWh Daily Load)
Tesla Powerwall 2, 13.5 kWh, 10-year Warranty
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Presenter Notes
Presentation Notes
If you recall from one of my earliest slides the average Florida Residence uses 13,090 kWh/year in electricity consumption.  It takes 9.35 kW to make this average residence a Net Zero Energy Residence.  This slide shows the internal rate of return versus the kWhs of a Tesla Powerwall.  For the case of no batteries in 2019 with Solar Installed at $2 /W and eligibility for the Federal ITC the LCOE is 4.7¢ per kWh with a 12.7% internal rate of return.  In 2023 the installed cost of PV is expected to be $1.36 /W and with no ITC  the internal rate of return is 14.7%.

As battery storage is added to the PV system the internal rate of return decreases, as there is no business case for storage behind the meter today with net-metering.  Today the Tesla Powerwall installed costs $600 per kWh while in 2023 it is expected to cost $436 per kWh installed.  One could still add battery storage and make an IRR of better than 6% at 16 kWh today or 22 kWh by 2023.

To be completely grid independent on average (remember cloudy days do occur in Florida) one needs more than 36kWh for the daily load.  Taking into account a decrease in performance of both the PV and the battery over the 25 year calculation 40kWh of storage is needed to be grid independent on the average for over 25 years.



Interal Rate of Return for Average Florida Net Zero Energy Residence
9.35 kW PV provides the 13,090 kWh/yr Consumption (36 kWh Daily Load)
Tesla Powerwall 2, 13.5 kWh, 10-year Warranty
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Presenter Notes
Presentation Notes
I have added dotted black lines to the previous slide showing the actual 13.5 kWh size of Tesla Power walls, three would be needed to provide over 40 kWh.  I have also place a solar black line showing the battery effectiveness in providing the average daily storage needs to be grid independent.

It should be noted that I have 5 kW of solar on my roof today which provides about 1/3 of my electricity consumption and I paid $2 /W in installation and received the Federal ITC  so my LCOE is 4.7¢ per kWh with a 12.7% internal rate of return. 

The other item of note is that I have a 2018 Nissan Leaf that has a 40 kWh battery already paid for in the car that provides 155 mile range.  This EV using my solar electricity is the equivalent of 32 cents per gallon gasoline equivalent.  Hopefully before 2023 I may be able to use my Leaf in a V2G mode to ride out grid outages (as a PS I would need more solar to do so).
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Presenter Notes
Presentation Notes
For the case of no batteries in 2025 with Solar PV Installed at $0.80 /W on a new home where all the new homes have PV installations done at the time of the house being built much of the soft costs can be eliminated there is a 26.7% internal rate of return.  In 2030 the installed cost of PV on an older home is expected to be $0.92 /W and the internal rate of return is 26.3%.

As battery storage is added to the PV system the internal rate of return decreases, as there is no business case for storage behind the meter with net-metering.  In 2025 the Tesla Powerwall installed cost is expected to be  $371 per kWh while in 2023 it is expected to cost $249 per kWh installed.  Under these cases one could still add battery storage and make an IRR of better than 6% at 40kWh for average grid independence.
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Florida Today

New Net-Zero Energy Homes are more cost-
effective than code homes

Older homes can be retrofitted cost-effectively to
net-zero-ready

Rooftop PV today is less than half the cost out of

the wall (4.7¢ per kWh versus 11.7¢ per kWh
from the utility) with a 12.7% internal rate of
return.

An EV in your garage uses this rooftop solar at the
equivalent of $0.32 per gal.

UCF


Presenter Notes
Presentation Notes
Florida Today

New Net-Zero Energy Homes are more cost-effective than code homes
Older homes can be retrofitted cost-effectively to net-zero-ready
Rooftop PV today is less than half the cost out of the wall (4.7¢ per kWh versus 11.7¢ per kWh from the utility) with a 12.7% internal rate of return. 
An EV in your garage uses this rooftop solar at the equivalent of $0.32 per gal.



o
Florida 2025 to 2030

By 2025 U.S. customer owned PV installations and
energy storage both in MWs will be equal to those
installed by Utilities (50% of total deployment). Florida
will reach 50% customer owned by 2035 under BAU.

In 2030 a Florida retrofit home with 9.25 kW PV and 40
kWh Li battery will have a 10.6% internal rate of return.
A net-zero resilient home!

The unsubsidized EV sticker price crossover with
Internal Combustion Engine (ICE) vehicles expected
shortly after 2025.

By 2030 EVs will have 24 times the GWh of storage as
stationary storage

UCF


Presenter Notes
Presentation Notes
Florida 2025 to 2030

By 2025 U.S. costumer owned PV installations and energy storage both in MWs will be equal to those installed by Utilities (50% of total deployment). Florida will reach 50% customer owned by 2035 under BAU.
In 2030 a Florida retrofit home with 9.25 kW PV and 40 kWh Li battery will have a 10.6% internal rate of return.  A net-zero resilient home!
The unsubsidized EV sticker price crossover with Internal Combustion Engine (ICE) vehicles expected shortly after 2025.
By 2030 EVs will have 24 times the GWh of storage as stationary storage



o
Florida 2025 to 2030

Employees will charge their EVs using peak solar
at work and then drive home, plug-in and use the
EV battery to handle the evening residential
demand.

Utilities will be more concerned about managing
electricity then making electricity as every
“electron” will need to have a “bit” with it.

In partnership, owners of PV, EVs and storage WIN!
Jobs and Wealth Stay in Florida

UCF



Presenter Notes
Presentation Notes
Florida 2025 to 2030

Employees will charge their EVs using peak solar at work and then drive home, plug-in and use the EV battery to handle the evening residential demand.
Utilities will be more concerned about managing electricity then making electricity as every “electron” will need to have a “bit” with it. 

In partnership, owners of PV, EVs and storage WIN!
Jobs and Wealth Stay in Florida



“The gazelle does not have to outrun the cheetah
It has to outrun the slowest gazelle”

Utility Solar,  Coal Oil Oil Natural
Bldg. EE inside, Sands Gas
Rooftop Solar,

,..>torage

Adapted from Bloomberg New Energy Finance presentation in London of October 2015


Presenter Notes
Presentation Notes
I took this slide from a Bloomberg New Energy Finance presentation in London of October 2015.  “The gazelle does not have to outrun the cheetah it has to outrun the slowest gazelle.”  As I have shown earlier, solar (the cheetah) is replacing coal and natural gas for making electricity!  It is through solar electricity powering our electric vehicles that oil sands and oil are replaced.





Questions?
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