girl scouts
of gulfcoast florida

FPL Solar Energy & Battery Storage
Patch Program

Purpose of the FPL Solar Energy & How you or your troop can earn the

Battery Storage Patch: patch:

Note: The activities and information contained 1. Complete the activities and discussions listed
in this patch program are targeted toward below in the DISCOVER, CONNECT, and
Girl Scout Brownies through Ambassadors TAKE ACTION sections.

(grades 2-12).
2. Girls and volunteers can use the information

e Allow girls to DISCOVER how solar and and resources contained here to facilitate
battery storage technology works. conversations, answer questions and lead
o How do solar-powered batteries allow activities.
you to enjoy the benefits of solar energy
even when the sun is not Shn‘ung? 3. Complete the REPORTING section at the end
of this patch program document to get your FPL
e CONNECT solar energy with their lives, Solar Energy and Battery Girl Scouts of Gulfcoast
community and the planet. Florida patch.

e TAKE ACTION on what they’ve learned
to use solar energy as a renewable and
emissions-free resource.

Patches can be purchased online at: https:/girlscoutsofgulfcoastflorida.wufoo.com/forms/m137t4m80svcdpl/

DISCOVER P

Part 1: What is solar energy, and what are the
benefits of solar energy?

The Basics:

*The sun is a large ball of burning gas in the center of our
solar system. It's made of mostly hydrogen that burns hotter
than you could ever imagine. It is the largest source of energy
in our solar system. In fact, more energy from the sun hits
the earth in one hour than the ENTIRE world uses in a year.
That’s a LOT of energy!

*The energy that the sun produces is called solar energy.
Solar means “from the sun”.

*Solar panels can convert solar energy into clean, emissions
free electricity that can be used to power homes and
businesses.



https://girlscoutsofgulfcoastflorida.wufoo.com/forms/m137t4m80svcdpl/

DISCOVER Activity 1:

The map below (linked here) shows major solar projects in operation, in development and under construction
across the United States. Identify a large-scale solar farm in your community, state or region, and answer the
following questions:

* How much electricity can it generate?
¢ How many large-scale solar projects are being built or developed in your community, state or region?

* Identify three potential benefits of having a large-scale (or utility-scale) solar farm in your community,
state or region.

Project Status

Operating
@ Under Development
® Under Construction

Project Capacity

oOOOOO

1-100+ MW

PART 2: How do solar energy and battery storage
work together?

The Basics: Solar Energy

*A photovoltaic (PV) solar cell is used to convert sunlight into
clean, emissions-free electricity.

*Most solar PV cells are made from silicon. Silicon is used to
make many other products, including concrete, glass, ceramics,
cosmetics, and computers. Silicon also makes sandy beaches!

*A solar panel (also called a “module”) is made of photovoltaic
(PV) solar cells.

*Solar panels are then wired together to form a “solar array”.
Solar arrays can be found at solar farms, like the more than 40
solar farms Florida Power & Light Company has installed across
Florida, They can also be on solar trees, like the one at Honi
Hanta Girl Scout Camp, or on solar canopies, like the one at the
Girl Scouts of Gulfcoast Florida headquarters.

*Solar energy is considered a “variable energy source.” That
means it’s a renewable energy source that produces energy only
when the sun is shining. However, battery storage technology is
changing the solar industry by allowing us to enjoy solar energy
even when it’s dark outside.



https://www.seia.org/research-resources/major-solar-projects-list

The Basics: Batteries

*A battery is a container consisting of one or more cells,
in which chemical energy is converted into electricity
and used as a source of power.

*Batteries are used to power everything from your
phone and car to your TV remote or favorite toy. Some
batteries are single use or primary batteries. Others are
rechargeable.

*You're probably used to
batteries that look like this.

However, batteries come in many of shapes and
sizes especially when they’re being used to increase

the reliability of renewable energy sources like solar Together these batteries are capable of powering
energy. Just take a look ?t the batteries being loaded 329,000 homes for two hours using energy generated
into one of the 132 containers at the FPL Manatee by a nearby solar farm. That’s a lot of clean, emissions-
Energy Storage Center — the world’s largest solar- free power!

powered battery. Just one battery weighs more than
200 Ibs! Each container houses about 400 of those
batteries.

The Basics: Solar energy and battery storage

BATTERY STORAGE
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1. Solar panels convert the sun’s rays into zero-emissions, direct current (DC) electricity. Those solar panels may
be located at a large-scale solar farm, a house, business or on another fun solar installation like a solar tree or
canopy.

2. The DC electricity flows into a power inverter where it is converted into alternating current (AC) electricity,
which is the type of electricity that powers homes and businesses.

3. That energy can either be fed directly into the grid to power homes and businesses or it can be stored in a
battery for when it’s needed later, which means you can enjoy the benefits of solar energy even when the sun
isn’t shining like at night or on a cloudy day.



DISCOVER Activity 2:

Look around your house. Make a list of things that
run on batteries and separate them based on whether
those things run on regular batteries or rechargeable
batteries. Make a chart, like the one on the right, then
answer the following questions.

Ttem Primary Battery Rechargeable
(Non-rechargeable) | Battery

Laptop v

TV Remote | v~

Cell Phone v

*  What type of battery do you think would help e What type of batteries do you think are used at

increase the reliability of renewable energy
sources like solar — primary or rechargeable?

e Why?

FPL Manatee Energy Storage Center — the world’s
largest solar-powered battery?

* Based on what you've learned so far, what are the
benefits of pairing batteries with solar energy?

PART 3: Solar and solar-powered batteries growing role in our electric system

The Basics: Solar energy is more accessible than ever.

*Solar provides clean, renewable,

The Swanson effect

locally produced energy. Unlike
other sources of energy, such as coal,
it produces zero carbon emissions
which means it is good for our

environment.

*Solar panels are more affordable
than ever! In fact, the cost of solar
has dropped 90% since the 1970s.
The drop in cost has made solar
energy an increasingly popular

energy option in the United States
and around the world.
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*In fact, around the nation
and the world, solar energy is
becoming a common renewable

energy source.

*The increase in solar panel
availability has led to significant
growth in the solar industry
which means there are more
solar jobs available than ever

before.
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DISCOVER Activity 3:

Look at the following infographic depicting different statistics about solar energy in the United States.

SOLAR DATA cicat stect

People are currently employed
by the solar industry’

231,474

Today, over 3% of U.S.
electricity comes from solar
energy, more than 36 times
its share a decade ago

Number of solar businesses in
the U.S.3

10,000+

Top corporate solar users2

1. Apple-398.3 mw

2. Amazon-369.0 mw

3. Walmart - 331.0 mw

4. Target - 284.8 mw

5. Google-245.3 mw

6. Kaiser Permanente- 181.8 mw
7. Switch-179.0 mw

8. Prologis-133.7 mw

9. Facebook-119.5 mw
10.Solvay - 81.4 mw
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1422

average annual growth of the
solar market over the past 10 years

324 cw

of new solar capacity will be
installed over the next 10 years...

3 times greater

than the amount installed
through 2020

Siaz=

Is your home state listed on the infographic? Use the internet to learn more about solar energy usage in your state.
How many solar panels are being installed in your state? Who is installing the solar panels (your electric utility, a

102.8 6w

Amount of solar currently
installed in the U.S.

2,934,377

Number of solar energy
systems installed in the U.S.

Carbon emissions reduced:

116 million

metric tons annually, equivalent to:
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25 million
vehicles off the road

13 billion

gallons of gas not used

2 billion

trees planted

Shuttering 29
coal-fired plants

In Q1 2021, solar comprised

98%

of all new generating capacity

There is enough solar energy
installed in the U.S. to power

18. 6 fouseholds:

©2021 Solar Energy Industries Association. Cheat Sheet Updated 6/14/2021 from Q1 2021 data. All data from SEIA/Wood Mackenzie Power & Renewables U.S.
Solar Market Insight report except as otherwise noted - SEIA.org/smi 1. solarjobscensus.org 2. SEIA.org/solarmeanshiz 3. SEIA.org/nsd 4, SEIA.org/whats-megawatt

Value of the U.S. solar
market in 2020

$25.3 billion

To help address climate change, the solar
industry set a goal to reach...
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2030

Solar PV price decline
over the past 5 years

43%
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State ranking by cumulative
solar capacity

1. California- 31,873 mw

2. Texas-9,311 mw

3. North Carolina- 7,132 mw
4. Florida- 7,074 mw

5. Arizona- 5247 mw

6. Nevada- 3,904 mw

7. New Jersey - 3,653 mw

8. Massachusetts - 3,263 mw
9. Georgia- 3,069 mw
10.New York - 2,840 mw
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A 13.42

of U.S. homes will have a
solar PV system by 2030

In 2020, a new solar project

@ was installed every
75 seconds

private company, local homeowners, etc.)? How many solar jobs are in your state?




The Basics: Battery storage is increasing the reliability of solar energy. DISCOVER Activity 4:

*Batteries can extend the benefits of solar energy, so that you can get

Research the last natural disaster in

access to clean, emissions free energy even when the sun isn’t shining. your community, state or region.

*Solar-powered batteries, like the batteries at the FPL Manatee Energy
Storage Center, can store excess solar energy and dispatch it to homes
and businesses when people need it most or during times when the

sun isn’t shining.

*Solar-powered batteries can also be useful during a disaster. If a
disaster causes damage to the system that delivers power to your
home, a solar-powered battery can be used to deploy power locally.

How many people were left without
power? How might renewable energy
and battery storage used together
help people maintain power? Create
a one pager that shows how solar
energy and battery storage could
have been useful during the natural
disaster you researched.

CONNECT and TAKE ACTION

CONNECT Activity 1: Solar Scavenger
Hunt - Identifying solar energy in
your community

Description: You've learned about solar energy.
Now, it’s time to see it in your community. Get
with your family to take a walk (or drive) around
your neighborhood and take pictures of solar
energy at work in your community. Try to find
five examples of solar energy at work (don’t forget
to check stop lights, streetlamps, construction
signs and parking lots!) and answer the following
questions:

¢ How many solar panels did you find in your
community?
¢ What are the solar panels powering?

* What are the benefits of using solar energy to
power these items?

R

Patches can be purchased online at: https://girlscoutsofgulfcoastflorida.wufoo.com/forms/m137t4m80svcdpl/



https://girlscoutsofgulfcoastflorida.wufoo.com/forms/m137t4m80svcdpl/

CONNECT Activity for Girl Scout Brownies (Grades 2-3),
Girl Scout Juniors (Grades 4-5) and Girl Scout Cadettes (Grades 6-8 grades)

Solar S’mores

1.
2.

Watch the videos on this page to learn more about solar energy.

Ask 5 friends, teachers, or family members what they know about
solar energy and if they think it is important - why or why not?

Create a collage about why you think solar energy is important.
Include things you’ve learned from these activities and heard from

your friends, family, and teachers.

Make s’mores with the sun! Follow the instructions in this video to

make a solar oven HERE.

Solar S’'mores Oven Instructions

Materials: Cardboard pizza box (the kind delivered
pizza comes in), pencil, ruler, scissors, aluminum foil,
aluminum pie plate, clear tape, black construction
paper, plastic wrap, an oven mitt, graham crackers,
chocolate bars, marshmallows and sunshine!

Instructions:

1. Line your pizza box with black construction paper.

2. Using your ruler, draw three lines about an inch
away from the edges of the box lid. Do not draw
a line on the connected side. The final product
should look like a square with a missing side.

3. Ask an adult to help you safely cut the lines,
leaving the connected side hinged. This will create
a flap in your pizza box.

4. Cover the entire lid and sides of the pizza box with
aluminum foil. That helps reflect the sun’s rays and
warm up the food!

5. Use clean plastic wrap to wrap the bottom of your

box and secure with tape. The plastic wrap will
create a greenhouse roof that allows the sun to
reflect while keeping the heat inside the box. Once
your box is wrapped, you should have an easy
opening to slide your aluminum pie plate in and
out of (see the photo below).

Now, it’s time to construct your s'mores! Place the
graham crackers on the aluminum pie plate. Put
your chocolate and marshmallows on top of the
graham crackers.

Slide your pie plate, with the graham cracker,
marshmallows and chocolate on top into your
oven.

Make sure you pick a sunny spot for your solar
oven! Position the lid of the pizza box in a way that
reflects the most sun onto the food. You can use a
pencil or a chopstick to prop the lid open so that it
stays in place.

Wait and watch as the chocolate and marshmallows
melt. Depending on how sunny it is, this could take
just a few minutes. Don’t be afraid to reposition
your solar oven when needed so that it faces direct
sunlight.

. Use an oven mitt to carefully take the pie plate out

of your solar oven.

11.Enjoy your solar s'mores!


https://www.youtube.com/watch?v=tKU8Qub1z0E&form=MY01SV&OCID=MY01SV

CONNECT Activity for Girl Scout Brownies (Grades 2-3),
Girl Scout Juniors (Grades 4-5) and Girl Scout Cadettes (Grades 6-8 grades)

WHAT HAPPENED? The heat from the sun was
trapped inside your solar oven, and it got very hot in
there. Ovens like this one are called collector boxes,
because they collect sunlight. As it sat out in the sun,
your oven eventually heated up enough to melt the
chocolate and marshmallow!

What made the s’'mores cook?

Rays of light are coming to the earth at an angle. The
foil reflects the light ray and bounces it directly into
the opening of the box. Once it has gone through the
plastic wrap, it heats up the air that is trapped inside.
The black paper absorbs the heat at the bottom of the
oven, and the plastic wrap keeps it from escaping from
the sides of the oven. Your solar oven will reach about
200° F on a sunny day. Although this method will take
longer than a conventional oven, it is very easy to use,
and it is safe to leave alone while the energy from the
sun cooks your food.

CONNECT Activity for Girl Scout Seniors (Grades 9-10)
and Ambassadors (Grades 11-12)

Help make your community’s energy cleaner:

1. Put together a presentation on solar energy and

battery storage. You're encouraged to reach out to

your local utility, sustainability department or solar
installer to get more information about solar energy
in your specific community. Your final presentation

should include the following information:

a. An explanation of what solar energy is and how

it works.

b. The benefits of solar energy.

c. Solar energy options in your community, state

or region (utility-scale solar energy centers,
rooftop solar, etc.) — Consider contacting
a company that installs solar to get more

information about the options available around

you.

d. An explanation of battery storage and how it

works and how it can improve the reliability of

solar energy.

e. How everyday people can incorporate solar
energy and battery storage into their lives.

2. Gather a group of people you know (it could be
your class, your Girl Scout troop or even a group
of your neighbors) and teach them what you've
learned.

3. At the end of your presentation, hold an open
discussion about solar energy. Ask the group how
they can incorporate solar energy in their own
lives. Write them down. Ask the group about
ways your community could incorporate solar
energy. Write those down too. Make sure you
have a few ideas in mind ahead of time! If you're
stumped, check out “Babcock Ranch” online to get
inspiration.

4. Give everyone paper and a pen. Ask them to write
a letter to a local government agency (perhaps an
office of sustainability) or a local official you've
identified ahead of time, asking them to incorporate
some of the ideas your group brainstormed as
opportunities for your local community.

5. Collect the letters and send them to the government
agency or local official you've identified.

Patches can be purchased online at: https://girlscoutsofgulfcoastflorida.wufoo.com/forms/m137t4m80svcdpl/
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