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Dear Educator, 
 

Welcome to A Smart Energy Future, the nation’s first comprehensive curriculum-based program for 

students to learn about how technology is changing the future of energy! 

Just as the Internet revolutionized the last 20 years, launching high tech companies such as Google, 

Amazon, eBay, Facebook and Twitter, we are set to see a similar revolution in the energy industry in the 

next 20 years. At Silver Spring Networks, we want to do our part to ensure the next generation is 

preparing now for exciting careers that merge technology with energy. 

We would like to introduce you to one of the most promising technologies that is making a significant 

impact around the world: the smart grid. Where the Internet is the networking of “people,” the smart grid is 

the networking of “things” that generate, distribute and transmit energy.  

As the smart grid is deployed, it will lead to many benefits. It will save people money, help conserve 

energy and improve the environment. The smart gird will reduce the need for fossil fuel peaker plants and 

enable greater use of renewable energy sources, like wind and solar. The smart grid also will strengthen 

our national security by lessening our dependence on foreign oil. 

In addition, the smart grid will generate new and rewarding careers in the expanding green industries and 

energy sectors, and promote and sustain economic growth in our nation. With that in mind, it is essential 

that students be aware of the role technology will play in our energy future and know how they can 

prepare to make the best choices for their personal and professional futures. 

A Smart Energy Future supports the following goals: 

 Engage students in learning how the smart grid will be beneficial for them and their communities in an 

exciting way. 

 Enable students to see how the smart grid may present career and professional opportunities for 

them in a fast-growing technological industry, and be on the cutting edge of worldwide energy 

transformation. 

 Show educators and teachers how they can connect their course work to real world issues that 

impact everyone’s daily life – how we use and consume energy. 

This curriculum is engaging and interesting to use. There are two units and each unit contains three 

lessons: 

 Unit 1—Benefits of a Smart Grid 
Students learn about the smart grid and develop materials that will educate others in their community 
about the smart grid concept and its potential benefits. 

 Unit 2—Careers in the Smart Grid Industry 

Students engage in career exploration and create job profiles for the smart grid industry. 

We welcome you to learn more about us at www.silverspringnet.com. Thank you for taking part in this 

exciting program.   

Sincerely, 
 
Scott Lang, Chairman, President and CEO 
Silver Spring Networks 

http://www.silverspringnet.com/
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Unit 1 Overview: Benefits of a Smart Grid  
Since Thomas Edison first threw a switch and illuminated several square blocks of downtown 
Manhattan to the amazement of city officials, reporters, and investors, electricity has been a 
hallmark of American technology and the American lifestyle. This coup, which took place on 
September 4, 1882, set off a revolutionary system of power distribution that would, over the 
years, grow to encompass the entire country and most of the world. What seemed miraculous 
then, is now commonplace, and most people give little thought to the origins of the energy that 
comes from an outlet, an overhead light, or a heating duct.  

Since Edison’s time, the United States population has expanded exponentially, and with it an 
ever growing array of energy-using devices, ranging from televisions and computers to 
dishwashers, microwaves, and air conditioners. Our energy needs have contributed to a host of 
global problems including economic instability, climate change, resource scarcity, and political 
terrorism, all of which can be directly or indirectly connected to energy usage. While 
technological progress in numerous areas has made rapid gains, the operation of the energy 
grid that Edison launched well over 100 years ago has not substantively changed. In most 
areas, it is still essentially a one-way “street” of major power generators pumping energy along a 
network of lines and cables to the spidery extremities of homes and businesses.  

But a revolution is about to arrive! This unit introduces students to a new system of interacting 
technologies—a smart grid—that is now being tested and implemented in many towns and cities 
around the country. Through unifying communication and control, the smart grid can store 
energy and transfer it across the country with great efficiency. Because of its ability to monitor 
and respond to energy needs on a moment-to-moment basis, it offers great promise to help our 
national energy industry transition to more renewable energy sources and energy 
independence. 

This unit consists of three lessons.  
1. Familiarize students with energy usage in their own homes, connect that usage to the current 
energy grid and energy sources, and learn about the unit project.  
2. Students are introduced to the smart grid and its technologies and benefits. 3.  A unit project 
which students research information and create a public service announcement (PSA) to 
present one benefit of the smart grid to people in their community.  

Framing Questions 

 Where does energy come from and how is it distributed? 

 What is the smart grid and how does it work? 

 What are the benefits of a smart energy grid?  

Assessment  

Unit activities can serve as formative assessment tools. Use student work to gather 
information about progress and identify concepts or skills to reinforce as students 
continue to work on the unit. The following activities are particularly useful for formative 
assessment: 

 Handout 3: Household Energy Inventory (Lesson 1, pg. 20) 

 Handout 5: Electrical Energy Sources (Lesson 1, pg. 29) 
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 Pair or team presentation of material from Handout 6: What Makes an Electrical Grid 
Smart? (Lesson 2, pg. 35) 

 Handout 7: Analyzing Public Service Announcements (PSAs) (Lesson 3, pg. 46) 

The project-based nature of the unit allows students to demonstrate their learning 
through authentic and relevant applications. This unit’s summative assessment is the 
script for the PSA. 

The Assessment Checklist provides criteria for assessment and a suggested weight for 
each. If you wish to use a rubric, work with same-grade-level or subject-area teachers to 
develop a tool that is consistent with your school’s assessment system.  

 

Unit 1 Calendar 

Day 1 Day 2 Day 3 Day 4 Day 5 

Lesson 1: A 
Community 
Energy Grid 

Students conduct an 
inventory of energy 
use, explore how 
energy is delivered 
to their homes using 
the existing grid 
model, and 
investigate the 
various sources that 
supply electricity 
(i.e., fossil fuels and 
renewable 
resources). They 
also learn about the 
unit project. 

 

Lesson 1 
continued 

Lesson 2: What 
Is a Smart Grid? 

Students read about 
and gain an 
understanding of the 
smart grid. They 
brainstorm ideas 
about how to take 
advantage of the 
smart grid’s potential 
benefits. 

Lesson 2 
continued 

Lesson 3: 
Energizing Public 
Awareness 

Students identify an 
audience for 
information about the 
smart grid, then work 
in teams to complete 
their research and 
write a PSA about 
the benefits of the 
smart grid. 

Day 6 Day 7    

Lesson 3 
continued 

Lesson 3 
continued 

   

Note: Day estimates are based on a 50-minute lesson. Times may vary based on 
individual classes and the depth to which you choose to pursue different activities.  
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Advance Preparation  

Lesson 1 

 The day or weekend before beginning Lesson 1 in class, distribute Handout 3: Household 
Energy Inventory. Assign students to complete the inventory as homework. 

Note: Alternatively, you may spend an initial class period having students’ inventory 
energy use in their school or classroom.  

 Optional: Research community energy sources in advance to fill in gaps in student 
knowledge for step 4 when students consider their own electrical grid and prepare their grid 
sketches.  

 

Lesson 3 

 Find and record examples of PSAs in the formats in which students will be working. Some 
possibilities are radio announcements, podcasts, videos for screening online or to a live 
audience, posters or other copy with visuals for posting on the Web. See Resources pg. 50 
for suggestions.  

 Gather resources for students to research their PSAs. 

 If students are going to record their PSAs, arrange for recording equipment or check with 
students to see if they have their own equipment.  

 Optional: If you plan to invite other classes or community members to a screening of student 
PSAs, plan and publicize the event well in advance.  

 

Teacher’s Note: Accessing Web Videos in School 

If you have limited access to online videos in your classroom, use a converter site at 
home or off the school campus to turn online videos into media files that you can then 
load onto a flash drive. Be sure to cite the original sources when you show files to 
students. See Resources for suggested sites. 
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Lesson 1: A Community Energy Grid  

Length: Two 50-minute periods 

Students conduct an inventory of energy use, explore how energy is delivered to their homes 
using the existing grid model, and investigate the various sources that supply electricity (i.e., 
fossil fuels and renewable resources). They also learn about the unit project. 

Learning Objectives 

In this unit, students will:  

 Identify a variety of ways in which they use energy in their homes  

 Distinguish between renewable and nonrenewable energy sources 

 Identify the sources and distribution methods of the energy that powers their community 

Materials 

 Handout 1: Unit Overview pg. 17 

 Handout 2: Unit Vocabulary pg. 18 

 Handout 3: Household Energy Inventory pg. 20 

 Handout 4: National Electrical Grid pg. 28 

 Handout 5: Electrical Energy Sources pg. 29 

 Paper and pencil (1 each per pair) 

Procedure 

1. Introduce the unit. 

Ask students if they have ever heard anyone in their household complain about an 
electric bill, or if they’ve ever been told to turn off a light when they leave a room or close 
the refrigerator door before all the cold air escapes. Call on volunteers to share stories 
such as these from their own experiences about wasting or using too much energy in 
their homes.  

When students have shared their stories, ask: 

 If you could somehow reduce the amount of energy we all use, how might you help 
people in your community and help the planet at the same time? 

After listening to their responses, tell students that in this unit they will explore how 
energy is used and distributed today and about new technologies and methods that will 
provide more efficient use and distribution of energy in the future.  

By completing the unit project, they will become part of this energy revolution. They will 
work in teams to develop a public service announcement (PSA) to educate people in 
their community about these new technologies and how they interact to create a smart 
grid of energy distribution.  

Distribute Handout 1: Unit Overview and Handout 2: Unit Vocabulary. Have students 
read the overview and answer any questions they may have. Make sure that students 
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are familiar with the concept of a PSA, which they will be creating in Lesson 3. Tell 
students that PSAs, which are found in all media, are in some ways like advertisements. 
But what they are advertising is not a product. Instead, PSA producers would like 
viewers to change behaviors or attitudes. In this unit, students will create PSAs to 
educate people in their community about how they can benefit from the new ways for 
managing energy distribution that they will be learning about. 

Tell students they can refer to the vocabulary on Handout 2 throughout the unit.  

Note: If time allows, you may wish to show students a short film about the current 
electrical grid and/or the smart grid as an introduction to this lesson. See Resources 
for suggestions. 

 

2. Have students present their household energy inventories. 

Ask students to take out their filled-in copies of Handout 3: Household Energy 
Inventory, which they have completed for homework. Call on volunteers to report their 
use of energy. Create a master table of energy use for the class with all of the activities 
the students report, along with times of day and total number of hours. For example, if 
20 students all spent 5 minutes using an electric toothbrush each day, write down 100 
minutes in the total time column for using an electric toothbrush.  

 

Teacher’s Note: Household Inventories of Energy Use  

 For an example of a master table, see the filled-in teacher version of Handout 3.  

Some students’ families may use electricity to heat their homes and to power their 
stoves; while others may use natural gas for these tasks. Most students’ families will 
have cars that use gasoline, but some may have electric cars or hybrids. The example 
table shows some of these contrasts. 

For an example of appliance energy usage, there are sample Appliance Usage Charts 
online. They vary by source, but can provide teachers and students with an idea of how 
much energy different household appliance use. 

See Resources for links to Appliance Usage Charts 

 

3. Have students analyze their inventory. 

Discuss with students the large number of energy hours used by their households. 
Remind them that this inventory doesn’t include the electricity they use during the day at 
school or that other household members use during the day at home, work, or 
elsewhere. Ask: 

 Which activities used the most energy in number of hours? 

 During what times of day was the most energy used? 

 During what times of year are your utility bills the highest? 

 What sources of energy does your household use? 



10 
 

 
Smart Grid Curriculum 
Unit 1: Benefits of a Smart Grid 
© Education Development Center, Inc. 2012, 2

nd
 Edition 

 

 Possible answers: Electricity, gasoline, natural gas, oil, propane, wood, solar power  

 Which energy source did you use for the most number of activities? 

Answer: Electricity.   

 Did any of you use different types of energy for the same activity? 

  

Teacher’s Note: Extending the Inventory  

As an extension, have students perform rough calculations of their energy use in a day, 
using the information they recorded on their inventories. There are a number of energy 
calculators online. See Resources for suggestions.  

4. Optional: Using your (or the provided examples, Handouts A, B, and C) electric 
bills, have students explore and analyze household energy use in various 
seasons. 

The example bills are 
from the months of April, 
August, and October in 
New York State. If you 
use your own bills, you 
will find differences in 
seasonal variations, 
based on your climate. 

Remind students that the 
watt (W) is a unit of 
electrical power—the rate 
at which we use energy. 
1000 watts equals one 
kilowatt (kW). To figure 
out how much energy a 
device uses (based on its 
power), you can use the 
formula: Energy = Power 
x Time 

For example, if a 60 W 
bulb (power) is turned on 
for 3 hours (time), it will 
use 180 Wh or 0.18 kWh 
of energy (energy = 
power x time). 

The electric company 
bills are based on our 
power usage per kWh. By examining the bill, you will find the charge per kWh and can 
calculate how much leaving that light bulb on for 3 hours costs. 

For example, the bill at right shows that delivery charges per KWh were 11.9¢. The 
graph shows energy usage on a monthly basis. 
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Using your example bills, discuss why students think there are variations in the amounts 
of energy used. For example, students may recognize that less electricity is used in 
winter because heat is not electric, while fans and air conditioning are.  

 

5. Introduce the concept of an electrical grid. 
Explain that electricity currently accounts for about 40 percent of the energy used in 
homes. Ask: 

 How does electricity get to your homes? 

Possible answers: If necessary, prompt students to describe power lines and buried 
cables that connect to their houses. Some students might also point to batteries that 
store electricity in the form of chemical energy.  

  

 Do you know where your electricity comes from? 

Possible answers: If your community is located near a power plant, students may 
know their electricity comes from there. But most students will probably not know 
unless their family members are very knowledgeable about their regional energy 
grid.  

 

Have students form pairs and distribute a piece of paper and pencil to each pair. Tell 
students that for this hypothetical example, they should imagine that energy for their 
community comes from one source—a coal-fired power plant on the outskirts of town. 
Tell pairs to make a rough sketch of how the electricity is distributed from the power 
plant to the houses on their street using power lines or buried cables.  

  

When students have finished their sketches, display one or two and tell students that 
what they have created is a drawing of a simple electrical grid.  

Note: If you have researched community energy sources in advance, tell students 
the actual energy sources to use in their grid sketches.  

 

6. Show students an image of the national power grid.  
Tell students that, over time, utilities realized that they could be more efficient by 
combining simple electrical grids, such as the one students created for their 
neighborhood, into larger networks.  
 
Distribute Handout 4: National Electrical Grid and have students study the image. 
Explain that, in the United States today, there are three regional electrical power grids, 
as shown on the map. The Eastern Connection, the Western Connection, and the Texas 
Interconnection are primarily independent. Each region is made up of a number of major 
power generating plants that are operating all the time, as well as a network of smaller, 
often less efficient, power plants that can be brought online during peak periods.  

 

7. Distinguish between renewable and nonrenewable sources of electrical energy. 
Explain that electricity comes from both renewable and nonrenewable sources. 
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Write the words renewable and nonrenewable on the board. Underline the root word 
new. Go over the meanings of the prefixes re (again) and non (not) and the suffix able 
(having the means or ability).  

 

8. Have teams research an energy source.  
Distribute Handout 5: Electrical Energy Sources. Divide students into teams of three 
or four, and explain that each team will research one of the sources of electrical energy 
to present to the class. The presentation may take the form of a PowerPoint slide 
presentation, a poster, or another format of the team’s choice that involves both visual 
and text components.  
 
Provide class time for students to work together on their projects, following the steps on  
the handout provided. 

Teacher’s Note: Team Research on Energy Sources  

Before students begin their research, let them know that many of the energy sources 
they will research come in different forms or use different technologies. The following are 
explanations of some of the different forms of the energy sources they might research: 

• Solar energy may come from large-scale farms or small localized installations such as 
panels on a single building. Solar technology can also be divided into solar thermal 
energy systems, which are used to generate heat, and photovoltaic systems, which 
convert solar radiation directly into electrical current.  

• Water energy, or hydroelectric power, may be generated by power plants that 
capture the energy of water spilling over dams, or from ocean tides. 

• Geothermal energy can be used in three ways:  

1. As a direct heat source when thermal springs lie at or close to the surface of the earth.  

2. As a heat source in buildings by being pumped through a series of tubes directly into 
heating systems.  

3. As fuel for electricity-generating plants. Geothermal energy sources located 1 to 2 
miles below the surface of the earth can be reached through drilling. 

Depending on the number of teams and the available time, you may wish to have teams 
research these different energy sources separately. For example, one team could 
research hydroelectric power using dams and another research tidal power. Or you may 
wish to have a single team research all forms of solar energy or all methods of 
geothermal energy use.  

9. Have teams present their research. 

Provide time for teams to present their energy sources or create a classroom energy fair 
so that students can circulate to learn about all of the different sources of energy.  
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Teacher’s Note: Energy Source Trivia 

As an incentive for students to take notes and study each others’ projects, propose a 
trivia game at the conclusion of the class session. Have each student write three 
questions about sources other than the one they studied and drop them in a box. When 
students have finished their projects, pull questions from the box and have teams play 
against one another to see how many questions they can answer correctly.  

 

Energy Sources Answer Key (student answers may vary): 

Source Advantages Disadvantages 

Coal 
 Abundant and can be found on every 

continent, with biggest reserves in the 
US, Russia, China and India (global 
reserves estimated at 1 ton) 

 Energy can be generated at all times 

 Power plants require a small investment 

 Mines are cheap to build 

 Affordable form of energy (2-4 cents per 
kWh) 

 Power plants have high load factors and 
only require shutdowns for periodic 
maintenance 

 Coal industry, especially in US, is rooted 
in our history (industrial revolution) and is 
well developed and mature 

 Releases carbon dioxide which cause 
greenhouse gas emissions 

 Plants can release harmful substances 
like sulfur dioxide, mercury and 
selenium 

 Mining is dangerous 

 Causes destruction of the habitat and 
removal of trees and land 

 

Nuclear 
 Fuel is inexpensive  

 Cleaner than burning of fossil fuels 

 No air pollution or carbon dioxide 
emitted except for small emissions 
caused by processing of uranium 

 Energy generation is the most 
concentrated source  

 Waste is more compact than any source  

 Easy to transport as new fuel  

 Significant environmental concerns due 
to by-product wastes that are 
radioactive 

 Natural disaster can cause major 
catastrophe to areas located near 
plants 

 

Biomass 
 Plentiful fuel source 

 Minimal environmental impact 

 Available throughout the world 

 Could create jobs because smaller 
plants would be used 

 Inefficient if small plants are used  

 Could be significant contributor to global 
warming because fuel has low heat 
content  

 Expensive resource, in terms of 
producing biomass and converting it into 
alcohols 

Natural Gas 
 More environmentally friendly than coal 

or oil 

 Produces very low carbon emissions 

 Cost effective due to abundant supply 

 Burns cleaner than oil and does not 
produce a by-product 

 Major source of energy for most 
consumers and is readily available 
through underground pipeline 

 Significant environmental impact 

 Limited availability 

 Extraction is creating large craters within 
the earth 

 Highly combustible and explosive 

 Toxic when inhaled 

 Use of natural gas can cause unpleasant 
odors and some problems especially 
with transportation 
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Wind 
 Clean fuel source 

 Does not pollute the air (no emissions 
that cause greenhouse gasses) 

 Domestic source of energy 

 Abundant supply 

 One of the lowest priced renewable 
energy technologies available today (4-6 
cents per kWh) 

 Turbines can be built on farms, which 
can benefit the economy of rural areas 

 Collection of energy is safer than mining 
coal or transporting oil from overseas 

 Technology requires a higher initial 
investment than fossil-fueled generators 

 Windy sites are often in remote 
locations, far from cities were electricity 
is needed 

 Transmission lines need to be built to 
bring electricity from wind farm to cities 

 Wind power plants generate a lot of 
noise 

 Some people don’t like the aesthetic 
(visual) impact of wind farms 
 

Geothermal 
 Clean fuel source 

 No health hazards like thermal (coal) 
power  

 No fuel costs 

 Provides predictable, constant power 
(not intermittent like wind or solar) 

 High load factor like thermal and nuclear 
power 

 Geothermal plants can affect stability of 
the land in neighboring region 

 Plants can emit carbon dioxide and 
sulfur 

 Geothermal fluid is corrosive, and at a 
low temperature which can limit its 
efficiency at electricity generation 

Water 
 Clean fuel source 

 Does not pollute like coal or natural gas 

 Domestic source of energy 

 Hydropower is generally available as 
needed and is a stable source of energy 

 Dams are highly efficient and last for a 
long time 

 Plants create reservoirs that can be used 
for recreation 

 Plants and dams can help the local water 
supply and control flooding 

 Hydropower dams disrupt the natural 
flow of rivers, which can alter the river 
and riverside habitat and ecosystems 

 Building dams can change stream 
levels and water temperature which can 
impact wildlife 

 Huge initial costs to build the dam, and 
payback time can take decades 

 Plants do not produce energy during 
times of drought 

 If a dam breaks (from an earthquake, or 
other natural catastrophe), it could 
cause a disaster  

Solar 
 Clean fuel source 

 Does not pollute the air (no emissions 
that cause greenhouse gasses) 

 Domestic source of energy 

 Abundant supply and can be stored 

 Technology is easy to install and 
requires little maintenance over time 

 Cost effective 

 Collection of energy is safer than mining 
coal or transporting oil from overseas 

 Initial cost for solar panels is expensive 

 Solar energy can only be generated 
during daylight hours 

 Not best option for all geographic 
locations, such as areas that get a lot of 
rain 

 Pollution can interfere with the 
efficiency of solar panels 

 
 

Oil and 
petroleum 

 Has capacity to generate huge amounts 
of electricity in just a single location 

 Fuels are easy to find 

 Transporting oil and petroleum is 
relatively easy through the use of pipes 

 Power stations can be constructed 
almost anywhere 

 Significant opposition from  
environmentalists due to pollution 
resulting from carbon dioxide Limited 
availability  

 Major contributor to global warming  

 Very expensive for energy generation  

 Large price swings with supply and 
demand  

 Sources of oil are mostly overseas 

 Oil spills cause pollution and 
environmental hazards 

 



15 
 

 
Smart Grid Curriculum 
Unit 1: Benefits of a Smart Grid 
© Education Development Center, Inc. 2012, 2

nd
 Edition 

 

10. Discuss pros and cons of the energy sources.  

Post the following table so that you can fill it in as student teams present their findings:  

Source Advantages Disadvantages 

Coal  

 

 

Nuclear  

 

 

Biomass  

 

 

Natural Gas  

 

 

Wind  

 

 

Geothermal  

 

 

Water  

 

 

Solar  

 

 

Oil and petroleum  

 

 

 

Have the teams report the advantages and disadvantages they found for the energy 
source they researched. As a class, discuss the advantages and disadvantages of all of 
the energy sources studied. Encourage students to advocate for expanding the use of 
sources they think would be good for the future of energy use.  

Summarize by suggesting that there are positives and negatives to many of our energy 
sources—currently no one source can fill all of our needs. For this reason, we need to 
create a way to distribute energy that maximizes the advantages of a range of energy 
sources and minimizes the disadvantages. 

Tell students that in the following lesson they will learn about new technologies that are 
helping to do just that.  
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Teacher’s Note: Reducing Your Carbon Footprint 

You may wish to expand this activity by discussing the concept of carbon footprint with 
the class. Some students may already be familiar with this term. One’s carbon footprint 
is the total amount of greenhouse gases generated through one’s activities. Explain that 
reducing our carbon footprint is critical to combating global climate change.  

You may wish to have students use an online carbon footprint calculator, such as the 
one available on the website of The Nature Conservancy at 
http://www.nature.org/initiatives/climatechange/calculator/ 

Have students look back at their Household Energy Inventory, and make a list of ways 
that they could reduce the carbon footprint of their individual households: 

• Walking or riding a bike for short distances instead of driving 

• Taking public transportation 

• Using manual devices instead of appliances for some functions, such as can openers, 
rakes instead of leaf blowers, toothbrushes, clotheslines for some drying 

• Turning off and even unplugging electronic devices such as computers, televisions, 
and lights when not in use 

• Turning off air conditioners when the family is out of the house or asleep 

Conclude by telling students that these activities that reduce their household’s carbon 
footprint will also reduce their energy costs. Emphasize that though this may not seem 
important to them, personally, it is very important to the people in their family who are 
paying the bills! 

If time allows, have students brainstorm ideas for creating appliances and other devices 
that run entirely off of renewable energy or that use very little energy. Encourage them to 
be as inventive as they like, even drawing sketches of how these devices might work 
and sharing them with the class.  
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Handout 1: Unit Overview 

Introduction 

Since Thomas Edison first invented the light bulb, electricity has been a hallmark of American 
technology and the American lifestyle. What seemed miraculous then is now commonplace and 
you probably give little thought to the origins of the energy that comes from an outlet, an 
overhead light, or a heating duct. While technology has made rapid progress in most areas, the 
way energy flows from where it is generated to where we use it has not changed substantially 
since Edison invented the system well over 100 years ago. Today, more people use more 
energy, and more energy is wasted and used inefficiently than ever before.  

But a revolution is happening! This unit will introduce you to a new way of using energy, which 
will have extraordinary benefits for energy consumers everywhere as well as for the planet. You 
will learn about a system of exciting new technologies for monitoring and distributing energy, 
which is now being tested in many towns and cities around the country. By interacting and 
communicating with each other, these technologies offer great promise in being able to respond 
to our growing energy needs, while also helping the environment and producing many other 
benefits. 

For your unit project, you will work in teams to create a public service announcement (PSA) that 
will help educate people in your community about this energy revolution, what it means, and 
how they can participate!  

As you work toward this goal, here are some of the questions you’ll explore: 

 Where does energy come from and how is it distributed? 

 What is the smart grid and how does it work? 

 What are the benefits of a smart energy grid?  

What You Will Do in This Unit 

During the unit you will do the following:  

 Analyze your home energy use 

 Learn how the current electrical grid works 

 Weigh the costs and benefits of a variety of renewable and nonrenewable energy resources 

 Explore what makes an energy grid smart 

 Craft messages about the benefits of a smart energy grid 

 Create a PSA to help others learn about a benefit of the smart grid 
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Handout 2: Unit Vocabulary 
 
Refer to the words and definitions below as you carry out the activities in the unit. 

  
Battery: An electrochemical device that stores and furnishes electric current. 
 
Demand response: Occurs when consumers use less energy during times of typical peak 
energy use. The grid then becomes better able to handle energy loads.  
 
Distributed generation: Use of smaller, widely dispersed plants and more varied energy 
sources closer to where the energy is being used.  
 
Dynamic pricing: A way of charging the consumer based on hourly variations in power costs. 
The three main categories of dynamic pricing are as follows:  

1. Real-time pricing—Consumers are charged based on hourly fluctuations in the cost of 
power. Consumers can use real-time pricing to plan their electricity use when prices are 
lowest. 

2. Peak-time rebate—Consumers are charged the same base rate regardless of when they 
use power, but they can earn rebates, or money back, if they use less power during 
peak periods. 

3. Critical-peak pricing—For a small number of peak demand hours each year, prices can 
increase as much as 500 percent. Customers who reduce their usage during these 
periods pay a slightly lower rate.  

 
Electrical grid: System through which energy is produced and distributed in a region.  
 
Energy: Usable power needed to do work, to move an object, or to grow and sustain living 
things. Energy may be stored (potential) or working (kinetic). Forms of energy include chemical, 
radiant, gravitational, mechanical, thermal, sound, and nuclear. Some sources of energy include 
sunlight, wind, water, oil, gas, coal, nuclear reactions, and heat within the earth (geothermal).  
 
Energy storage: The use of batteries or other devices, such as an electric circuit element 
called a capacitor, to store generated energy, eliminating the need to use energy at the moment 
of generation. 
  
National power grid: Networks of electrical distribution in the United States. In the continental 
United States, there are three main grids: Western Connection, Eastern Connection, and Texas 
Interconnnection. Alaska and Hawaii have separate grids.  
 
Nonrenewable energy: A power source that is harvested for a one-time use, primarily from 
fossil fuels such as oil, coal, and natural gas. 
 
Renewable energy: A power source harvested from sources that constantly replenish 
themselves, including hydropower, solar, wind, and geothermal.  
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Rolling blackout: A series of intentional electrical power outages in a region created to 
conserve energy when the power supply is low.  
 

Smart grid: A comprehensive set of technologies and devices working together in homes, 
businesses, and throughout the electrical distribution system. Collectively, smart grid 
technologies are like a nervous system through which all of the parts of the electrical grid 
communicate and interact. The smart grid has been compared to an Internet for energy.  

Some features of the smart grid include:  

1. Uses  two-way communication to monitor energy use  

2. Shifts use from peak to off-peak periods through the use of dynamic pricing 

3. Two-way energy distribution where users may generate some of their own energy (e.g., 
with solar panels, wind generators, or plug-in electric vehicles) 

4. Uses of distributed generation to take advantage of a wide variety of energy sources, 
including using renewable energy sources during periods of availability 

5. Updating infrastructure, including rebuilding and renovating aging power plants and 
distribution cables and lines to use more efficient technologies, as well as creating state-
of-the-art energy distribution systems  
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Handout 3: Household Energy Inventory 
 

Every time you flick a switch, turn a dial, or press a button, you are drawing from a source of 
energy. But have you ever thought just how much energy you use?  

Part 1: Activities That Use Energy  
Use the table below to inventory all of the activities your family does that use energy. 
Remember that batteries are a form of chemically stored electricity. Fill in the table as follows: 

 In the first column, write in the energy using activity. 

 In the second column, fill in the specific time(s) of day (or approximate time if you’re not 
sure) you generally perform this activity. 

 In the third column, write in how much total time you spend using this energy each day.  

 In the fourth column, write what you know about the source of the energy.  

 

Activity What time(s) of day? How much total 
time? (in seconds, 
minutes, or hours) 

Source of Energy 
(if known) 
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Part 2: Energy Using Appliances and Devices  

Use the table below to list the appliances or devices in your home that you keep continuously 
plugged in or recharged. 

 

Appliance or Device Number in Household Plugs or Batteries? 
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Handout 3: Household Energy Inventory 

Answer Key 

 

Every time you flick a switch, turn a dial, or press a button, you are drawing from a source of 
energy. But have you ever thought just how much energy you use?  

Part 1: Activities That Use Energy  
Use the table below to inventory all of the activities your family does that use energy. 
Remember that batteries are a form of chemically stored electricity. Fill in the table as follows: 

 In the first column, write in the energy using activity. 

 In the second column, fill in the specific time(s) of day (or approximate time if you’re not 
sure) you generally perform this activity. 

 In the third column, write in how much total time you spend using this energy each day.  

 In the fourth column, write what you know about the source of the energy.  

 

Activity What time(s) of day? How much total 
time? (in seconds, 
minutes, or hours) 

Source of Energy 
(if known) 

Brushing with an 
electric toothbrush 

7 a.m., 10 p.m. 10 minutes Electricity 

Watching television 8 to 11 p.m. 3 hours Electricity 

Using the computer 3 to 5 p.m., 9 to 10 
p.m. 

3 hours Electricity 

Charging a cell phone Overnight 8 hours Electricity 

Running the 
dishwasher 

After dinner 1 hour Electricity  

Using an overhead light All day  15 hours Electricity 

Driving the car (gas-, 
electric-, or hybrid) 

Off and on all day 3 hours Gasoline 

Air conditioning the 
house 

All day 24 hours Electricity 

Cooking on the stove 6 p.m. 1 hour Natural gas 

Heating the house All day 24 hours Oil 
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Part 2: Energy Using Appliances and Devices  

Use the table below to list the appliances or devices in your home that you keep continuously 
plugged in or recharged. 

 

Appliance or Device Number in Household Plugs or Batteries? 

Television 3 Plugs 

Refrigerator 1 Plugs 

Computer 1 Plugs 

Microwave oven 1 Plugs 

Coffee maker 1 Plugs 

Telephone 2 Plugs and  

Batteries 

Smoke detectors 3 Batteries 

Cable TV box (or similar 
device) 

2 Plugs 

Night lights 3 Plugs 

iPod recharging station 2 Plugs 

Security alarm system 1 Plugs 
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Part 3: Energy Sources  
Discuss your family’s energy use with an adult in the household. Find out the answers to the 
following questions. If possible, look at your current utility bill and compare it to old bills from 
different seasons: 

 

 How much energy did your family use in a month (in kilowatt hours)? 

 

 

 What is the source of your electricity?  

 

 

 Do you use more or less energy at this time of year than other times? When do you use the 
most energy? When do you use the least? 
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Handout A: April Electric Bill 
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Handout B: August Electric Bill 
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Handout C: October Electric Bill 
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Handout 4: National Electrical Grid 
 

The electrical power grid in the United States is divided into three regions: 

 The Eastern Connection (violet) 

 The Western Connection (blue) 

 The Texas Interconnection (tan) 

Each of these regions is further subdivided into numerous power districts. 
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Handout 5: Electrical Energy Sources 
When you flip a light switch or turn on a computer, where does the energy come from? Maybe 
you have to plug a cord into a socket, or maybe an electrician installed an overhead light. But 
you know the energy doesn’t come from inside the wall. Most likely, it is traveling from 
somewhere far away—but where? 

Electricity is an energy carrier or a secondary source of energy (meaning that it results from the 
conversion of a primary source of energy such as petroleum, coal, solar, or wind). Electricity is 
the movement and interaction of electrons. You can see naturally occurring electricity in 
lightning, but for people to use electricity, it must be generated. Electricity accounts for about 40 
percent of the energy we use in our homes. Fortunately, there are many different ways that 
people have invented to generate electricity, but they are not all equal in terms of cost, 
availability, and environmental safety.  

Your team will investigate one primary source of energy that is used to create electricity and 
develop a short presentation about it. It will be your job to explain this energy source to your 
classmates—where it is found, how it is generated, how and where it is used, and the positive 
and negative aspects of its use.  

 

Step 1. Choose your energy source. 
As a team, select one of the sources of electrical energy listed below:  

Coal Natural Gas 

 

Water 

 

Nuclear 

 

Wind 

 

Solar 

 

Biomass 

 

Geothermal 

 

Oil and petroleum 

 

 

Step 2. Research your source. 
Use websites and/or other research materials provided in the classroom or library to gather 
information. Use the following questions to guide your research. Provide as much detail as 
possible: 

1. How is electricity generated using this source? Briefly describe the process. 

2. Where is this energy source found? 

3. Where can it be used? 

4. How widespread is its use today? 
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5. Could the use of this form of energy be expanded in the future? Explain. 

6. What are some positive aspects or advantages of using this form of energy? 

7. What are some limitations or negative aspects of using this form of energy? 

 

Step 3. Present the results of your research to the rest 
of your class. 

 

Develop your presentation according to the guidelines provided by your teacher. The 
presentation may take the form of a PowerPoint slide presentation, a poster, or another format 
of the team’s choice that involves both visual and textual components. Be sure you answer all of 
the questions in Step 2.  
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Lesson 2: What Is a Smart Grid? 

Length: Two 50-minute periods 

Students read about and gain an understanding of the smart grid. They brainstorm ideas about 
how to take advantage of the smart grid’s potential benefits. 

Learning Objectives 

 Understand the concept of the smart grid  

 Identify ways to take advantage of the smart grid’s potential benefits 

 

Materials 

 Handout 6: What Makes an Electrical Grid Smart? Pg 35 

 Chart paper 

 Pens or markers 

Procedure 

1. Introduce the concept of varying demand for electricity. 

Have students think about their use of electricity. Ask:  

 When you go home this afternoon, what types of activities will you take part in that 
use electricity? 

 During what hours will you do most of these things? 

 

Have students imagine that all students across the country went home and did the same 
things at the same time. Explain that, if this happened, it would create a period of peak 
energy demand. Since most electricity cannot be stored, the electrical grid would have to 
generate all of the electricity needed at the same time. Ask: 

 What kind of energy demand is your household generating right now? 

Possible answers: Some students may have parents working at home and doing a 
lot of electricity-intensive tasks during the day, but other students may say that very 
little demand is being generated, especially if household members are away at work 
or school. 

Explain that regardless of whether the energy demand is high or low, the electrical grid 
must have the capacity to generate enough electricity to meet the peak demand all of 
the time. During slow periods, all of that additional energy generating capacity is wasted.  

Tell students that a more efficient electrical grid would be able to transfer some of the 
energy demand during peak periods to a slower period, so that less total capacity would 
be needed. That’s part of the concept of a smart grid.  
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2. Have students read about the current electrical grid and smart grid technologies.  

Distribute Handout 6: What Makes an Electrical Grid Smart? Tell students that 
Handout 6 provides an overview of the current electrical grid and introduces the concept 
of a smart grid: a set of technologies and devices in homes and businesses and 
throughout the energy distribution system that interact with one another to help monitor 
and control energy consumption.  

Have students work in pairs to read each section of the handout and answer the 
questions together. 

Teacher’s Note: (Optional) Alternative Reading Strategy 

Instead of having students work in pairs, you may choose to divide the class into small 
groups, and assign each group one of the four sections of Handout 6 (Our Current 
Electrical Grid, What Are the Limitations of Today’s Grid?, An Energy Fable for the 
Future, and What Are Some of the Capabilities of a Smart Grid?). Or you may wish to 
divide the last section in half, because of its length, and assign each half to a student 
group.  

Have each group read and answer the questions together for their section only. Then 
have them report back to the rest of the class by summarizing the major points and 
responding to the discussion questions at the end of the section. Encourage groups to 
look up unfamiliar vocabulary and concepts and be prepared to explain them to the class 
as well. 

The last question for the section “What Are Some of the Capabilities of a Smart Grid?” 
could lead into a discussion of a potential project topic. For example, arguments to 
persuade a customer to use a smart meter would include the potential to save money, 
limit energy use, and help the environment. Customer hesitations could include concerns 
about privacy, logistics, and ease of use. 

Note: For more information about the smart grid, see Background Information on 
page 57 or explore the links included in Resources. 

3. Review and discuss Handout 6.  

When students have finished reading the handout and answering the questions, hold a 
class discussion. Pose the questions below, and write students’ responses on chart 
paper. Use one piece of chart paper for each question. 

 What are some of the problems associated with the current electrical grid? 

 

 What are some compelling reasons for making the electrical grid more efficient? 

 

 What are some ways smart grid technologies can improve our methods of using 
electricity? 

 

 If you wanted to persuade someone of the benefits of smart grid technologies, which 
aspect would you focus on? 
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Tell students that in the next lesson they will choose one of the responses to the last 
question and create a script for their PSA to educate and persuade people in their 
community about this beneficial aspect of the smart grid.  

Note: Post the responses to the last question for students to refer to in Lesson 3. 

 

Teacher’s Note: Possible Answers for Discussion Questions in Step 3 

What are some of the problems associated with the current electrical grid? 

• The structures are old. 

• Energy is expensive, and there is a lot of waste. 

• Most of the power generation plants contribute to greenhouse gases and climate 
change. 

• Many of our traditional energy sources (fossil fuels) are running out. 

• We depend on unstable governments to supply us with fossil fuels. 

• Utility operators have difficulty tracking and monitoring energy demand. 

What are some compelling reasons for making the electrical grid more efficient? 

• Conserving energy to ensure a lasting supply 

• Saving money by using less energy 

• Reducing greenhouse gas emissions by using less energy and by using renewable 
sources 

• Becoming independent of foreign oil suppliers  

• Avoiding blackouts  

What are some ways smart grid technologies can improve our methods of using 
electricity? 

• Provide information to homeowners and businesses about when energy is the least or 
less expensive so they can change their behavior to use energy when it is less costly. 
Allow consumers to take advantage of this kind of dynamic pricing. 

• Provide information to homeowners and businesses about how much energy they are 
using so they can conserve energy where possible, reducing greenhouse gas emissions.  

• Provide information to utility operators about changing energy needs so they can 
efficiently add power generation when necessary. 

• Allow for the use of distributed generation to tap a wider variety of energy sources, 
ranging from massive centralized plants to small solar panels and everything in between.  

• Provide more opportunities to use renewable energy sources, such as wind, solar, and 
biomass. 

• Make using electric vehicles and hybrids more practical by providing more recharging 
stations. 
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If you wanted to persuade someone of the benefits of smart grid technologies, 
which aspect would you focus on? 

• It will help consumers make their own choices about energy consumption. 

• It will make energy more affordable and help families and businesses save money. 

• It will improve the environment by reducing the need for energy and increasing the use 
of renewable energy sources, both of which would reduce greenhouse gas emissions.  

• It will create more opportunities to use a greater variety of energy sources, both large 
and small, continuous and intermittent, to meet energy needs. 

• It will help modernize electricity distribution by creating a two-way flow of information. 

• It will improve national security by helping the United States become energy 
independent. 

• It will help prevent blackouts. 

• It could lead to the development of more energy efficient products, such as smart 
appliances, which would be programmed to run when energy demand is lowest.  

• It will help the national economy by creating jobs.  
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Handout 6: What Makes an Electrical Grid Smart? 
 

Our Current Electrical Grid 
 

Electrical Magic. On September 4, 1882, Thomas Edison, started a revolution in the way we 
use energy. He flicked a switch and illuminated an array of lamps covering several square 
blocks of downtown Manhattan, much to the amazement of city officials, reporters, and 
financiers. Edison had invented a way to make energy flow from the point where it was 
generated along a network of filaments and wires to multiple outlets. Ever since, this has been 
the basic structure of the national electrical grid. Over the years, power utilities continued to 
improve the efficiency of this system by combining small electrical grids from neighborhood to 
neighborhood into larger and larger networks. 

In the United States today, there are three regional grids: the Eastern Connection, the Western 
Connection, and the Texas Interconnection. Each region is made up of major power generating 
plants, which are operating all the time, and a network of smaller ones that can be brought 
online during periods of peak demand.  

Measuring and Paying for Electricity. Electricity is measured in kilowatt hours. A kilowatt hour 
(abbreviated kWh) refers to a unit of energy per hour of usage. If you receive a monthly electric 
bill, you can find how many kWhs your family used in the past month. In most parts of the 
country, you will pay the same amount for each kWh you use regardless of when you use it. 

The cost to generate electricity, however, varies throughout the day. During periods of low 
demand, utilities can meet everyone’s needs using the most efficient, lowest cost power 
generators. But because energy cannot be stored, during periods of peak demand, utilities must 
bring additional power generators online. Often these sources are older and less fuel and cost 
efficient. So, because utilities must draw from more expensive sources, it costs more money to 
generate power during periods of peak demand (occasionally as much as 500 percent more!)—
such as on cold winter evenings when everyone is turning on the heat and the lights, or on the 
hottest summer days when the air conditioners are on full blast. Customers, however, usually 
continue to pay the same price. In his book, Hot, Flat, and Crowded, Thomas Friedman quotes 
Peter Corsell, the CEO of an energy technology company, as calling this system “a big all-you-
can-eat-for-five-dollars buffet.”  

Questions: 

 How would you describe our current electrical grid? 

 Does energy always cost the same? Explain.  

 What do you think Peter Corsell means by the phrase, “a big all-you-can-eat-for-five-dollars 
buffet”?  

  

What Are the Limitations of Today’s Grid? 

Energy Problems. One of the problems with today’s electrical grid is that it is old. Many of the 
power generating plants and the distribution wires need updating to make them safer and more 
efficient. In addition, since Edison’s time, the United States population has grown by millions, 
and our society has sprouted an ever growing array of energy-using devices, ranging from 
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televisions and computers to dishwashers, microwaves, and air conditioners. Along with our 
growing energy needs have grown a host of global problems that can be directly or indirectly 
connected to energy usage, such as the following: 

 Economic instability. Energy costs are high, and many households have difficulty affording 
heating, lighting, and other energy needs. 

 Resource scarcity. Many energy sources, particularly fossil fuels, are being depleted at a 
rapid rate, and soon many accessible sources will be gone.  

 Climate change. Fossil fuels, in particular, but also other forms of energy, have a large 
carbon footprint. The release of greenhouse gases contributes dangerously to rising 
temperatures, storm severity, drought, and other effects of global climate change.  

 Political terrorism. The United States relies heavily on fuel imports from foreign countries, 
many of which are dictatorships and unstable governments.  

The operation of the energy grid that Edison launched more than 100 years ago has not 
changed much. In most areas, it is still essentially a one-way “street” of major power 
generators, largely coal-fired, pumping energy along a network of lines and cables to the 
spidery extremities of homes and businesses.  

Overloading the System. One of the shortcomings of the current distribution system is that 
energy cannot be stored. The power lines you see stretching through a neighborhood or from 
house to house must be able to transport all of the electricity needed by all of the homes or 
businesses they are supplying at any given moment. When there is a surge of energy demand, 
utility operators must get surplus generators on line quickly to prevent overloading the lines, 
which can result in blackouts or even fires.  

That’s what happened on August 14, 2003. On a hot summer day with air conditioners at full 
throttle, a power station on Lake Erie trying to respond to the demand suddenly crashed. Then 
just as power surged in from another location, another transmission line shorted out. A series of 
short circuits and failures followed until 50 million people in eight states and Ontario, Canada, 
were without power. This example shows how interconnected the current grid is, and that with 
few technologies in place for communicating and rerouting energy, a single failure can create a 
cascading effect and affect a huge area. In the last 40 years, the United States has experienced 
five major blackouts caused by failures to respond to demand surges, and U.S. energy needs 
are predicted to rise another 40 percent in the next 20 years!  

Questions:  

 What are some of the limitations of our current electrical grid? 

 Which problems do you think are most important to overcome? 

 Do you have any suggestions for improving our current grid? 

 

What Are Some of the Capabilities of a Smart Grid? 

Although the passage above may seem like a fantasy, many of the technologies needed to 
make it a reality already exist or are under development. A smart grid is an entire set of 
technologies and devices working together in homes and businesses and throughout the 
electrical distribution system to monitor and modify energy production and energy demand. The 
most important features of the smart grid are described below.  
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Consumer Monitoring. The first step in making the electrical grid “smarter” is providing 
information to consumers about the energy they use. Instead of providing Friedman’s “all you 
can eat buffet,” utilities are introducing consumers to devices called smart meters. Smart meters 
let consumers know how much energy they are using and how much it costs to produce. By 
connecting smart meters to appliances such as washers or dryers or to a home thermostat, 
consumers can read on a screen how much it costs to run the appliance or turn up the heat to a 
certain temperature at each moment of the day. Since energy costs more during peak demand 
times, customers can choose, for example, to run appliances during the least expensive time. 
Smart meters can even be programmed, much like the fictional Grid Gateway in the passage 
above. A smart meter attached to an air conditioner can be set in advance to cool the house 
during the time when kWh cost is the lowest, then shut off when the cost rises. Or a dishwasher 
could be programmed to run at night, typically a low demand period.  

When consumers are aware of how much energy they are using and how much it costs, they 
can take advantage of lower hourly energy costs, rebates, or other special rates offered by 
electric power companies to reduce energy consumption and use during peak demand. The 
concept of using these types of energy incentives to encourage consumers to use the grid more 
efficiently is known as dynamic pricing. When consumers take advantage of incentives that will 
result in a decreased energy demand (known as demand response), instead of a need for 
power companies to increase energy supply, the benefits will include lower prices, greater 
efficiency, and fewer greenhouse gas emissions.  

Two-Way Information Flow. Smart meters installed in customers’ homes can also help electric 
utilities monitor and adapt to changes in demand. Instead of guessing or waiting for an electrical 
overload, utilities can use real-time data to identify peak demand and get surplus generators 
online safely. By continuously monitoring energy use, the smart grid also makes it easier to use 
a wider variety of energy sources, from large power plants to solar panels and everything in 
between. Using widely dispersed plants and tapping into a variety of local sources, large and 
small, where energy is needed is known as distributed generation. Distributed generation from 
many sources will lead to the use of smaller regional energy supplies, including renewable 
energy sources, such as wind, solar, and biomass. One of the barriers to creating new facilities 
for intermittent sources such as sun or wind has been a lack of data to justify the cost of 
construction. However, if monitoring data could show a widespread need for electricity at a time 
when a local solar facility could generate electricity—when the sun is shining—then developers 
would be more comfortable investing in the construction or expansion of such a facility.   

Two-Way Energy Flow.  Smart meters also make it easier for households to use renewable 
energy sources in their own homes. For example, consumers can install solar panels to use 
during periods of sunlight, but as soon as the sunlight fails, monitoring devices would broadcast 
to the utility the need to reconnect the consumer to the larger energy grid. On the other hand, if 
a household’s solar panels were generating more energy than the household needed at a given 
time, smart grid technologies would allow for the excess energy to flow outward into the grid to 
help power other homes and businesses. The utility would “purchase” this excess energy from 
the household and reduce their electric bill.  

Plug-in Hybrid Vehicles (PHVs) or Electric Cars. Smart grid technologies will also facilitate 
the use of PHVs and electric cars. Right now one of the biggest barriers to using cars that run 
on electricity is the lack of places to recharge their batteries. Typically, electric cars need to be 
recharged every 100 or 150 miles. With more charging stations connected to a two-way electric 
grid, however, PHVs could not only easily recharge, but once fully recharged, they could 
actually put electricity back into the grid! So if your school bus parking lot had a built-in charging 
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station, once the buses were charged and ready for the trip home, the school could sell the 
excess electricity back to the utility for use by others.  

Improving Energy Facilities and Delivery Systems. Many power plants, power lines, and 
cables are badly in need of updating and repair. They do not make use of the most current 
energy efficient technologies, and some power delivery systems do not have the capacity to 
deliver during peak demand periods. In addition, more lines and cables need to be built to 
accommodate the country’s growing energy needs and to prevent system overload, which can 
lead to blackouts. In a smart grid, rolling blackouts can be avoided by allowing regions to borrow 
from local energy surpluses when major electrical sources fail. Energy storage is also an 
important area of innovation in the smart grid. Making use of batteries and other methods of 
storing electricity allows for more flexibility in serving consumer energy needs.  

Summary. The smart grid is like a nervous system through which all of the parts of the electrical 
grid communicate and interact. It has been compared to an Internet for energy.  

In many parts of the country, utilities, energy suppliers, and communities of users are testing 
these technologies with the goal of becoming more energy independent and efficient. For 
example, the utility Oklahoma Gas & Electric (OG&E) provided smart meters to thousands of its 
customers. The meters provide information about when costs are highest so customers can 
choose to conserve energy during those peak times. After just a few months, some customers 
already noted savings of hundreds of dollars. Implementing the new technologies have also 
created jobs for the region—another benefit of the smart grid! 

 
Questions:  

 How would you define the smart grid? 

 What are some of the smart grid’s most important features? 

 Why do smart grid technologies make it easier or more-cost-effective to use renewable 
energy sources?  

 If you worked for a utility and wanted to persuade a customer to try a smart meter, what 
would you say? If you were a customer, what hesitations might you have about using a 
smart meter?  
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Lesson 3: Energizing Public Awareness  

Length: Three 50-minute periods 

Students identify an audience for information about the smart grid and then work in teams to 
complete their research and write a PSA about the benefits of the smart grid. 

Learning Objectives 

In this unit, students will: 

 Identify audiences for smart grid PSAs 

 Research an aspect of smart grid technology and identify its benefits 

 Craft a convincing message about the nature and benefits of an aspect of smart grid 
technology 

Materials 

 Two recorded examples of PSAs 

 Public Service Announcement Assessment Checklist 

 Handout 7: Analyzing Public Service Announcements 

 Equipment to present the PSAs 

 Chart paper with the list of the benefits of smart grid technologies, created in Step 3 of 
Lesson 2 

 Handout 8: Creating Your Public Service Announcement 

 Handout 9: Public Service Announcement Team Member Checklist 

Procedure 

1. Remind students about the PSAs they will be creating for their unit project. 

Explain to students that now that they have learned about some of the technologies 
needed to create a smart grid, they are ready to help educate others about the nature 
and benefits of the smart grid. Putting a smart grid into effect will require the knowledge 
and cooperation of all energy users, not just the people responsible for developing and 
delivering energy.  

Ask the following question:  

 In order to successfully use smart grid technologies, what audiences do you think 
need to learn more about them?  

Possible answers: Homeowners, people who own businesses, any consumers of 
energy, people working with utilities, energy development companies, educators, 
politicians, policymakers  

 

Tell students that for their PSAs, they will focus on homeowners and energy consumers 
such as their own families.  
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2. Review the concept of a PSA.  

Ask students the following questions: 

 What are the differences between regular advertisements and PSAs? 

Answer: PSAs are similar to advertisements except that their purpose is not to sell a 
product but to convince viewers or listeners to change their behaviors or attitudes. 
PSAs are not advertisements, however. 

 Where have you seen PSAs?  

Possible answers: Students may have seen PSAs on television, heard them on the 
radio, or seen them on the side of buses or on the Internet.  

 What kinds of topics have they addressed? 

Possible answers:  Topic examples could include drug or alcohol use, smoking, safe 
behaviors, environmental protection, and bullying.  

Distribute the Public Service Announcements Assessment Checklist. Go over the 
criteria with students, and tell them to refer to the checklist as they complete the stages 
of their project.  

Teacher’s Note: Choosing a Communication Medium 

You may wish to have all students work in one medium or create a smart grid website for 
the class on which to post PSAs in a variety of formats. The 3-period lesson length and 
handout steps are designed to help students create either a script for an audio podcast 
or a script and a description of possible images for a video PSA. If you would like to 
have students create videos or work with other visual media, you will probably need to 
allow more time for students to find visuals and/or develop a visual presentation. If 
students develop a PSA with text and visuals for print or Web posting, help them set 
appropriate guidelines, such as a series of images with short captions or a poster with 
text and images.  

Work with visual arts or media teachers to provide students with additional guidance and 
support.  

If teams have difficulty completing their PSA scripts during the allotted time frame, you 
may wish to allow them to complete the final steps outside of class with your guidance.  

3. Have students watch and analyze PSAs. 

Distribute Handout 7: Analyzing Public Service Announcements. Tell students that 
you are going to show them a couple of examples of PSAs in formats they might like to 
use to create their own.  

Play the PSAs and have students respond to the questions for each one. Discuss 
student responses.  

Tell students to apply what they have learned about PSA techniques and effectiveness 
to their own projects.  
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Teacher’s Note: Sample Responses to the PSA Embrace Life: Always Wear Your 
Seat Belt 

What is the main message of the PSA? Try to express it in a single sentence.  

Wearing a seat belt can save your life. 

 

What are some of the ideas—both positive and negative—the PSA uses to get the 
message across? 

Wearing your seat belt affects more than just your own life; it affects the lives of your 
family and all your loved ones. 

You may not think wearing a seat belt is important but you never know when it’s going to 
mean the difference between life and death. 

 

What techniques does the PSA use to get the message across? (Dramatization, 
story, dialogue, descriptive images, powerful language, quotations, music, 
slogans or song lyrics, etc.) 

This PSA uses a dramatization and very powerful images. 

 

Was the PSA effective? If you found the PSA persuasive, jot down some reasons 
why. If you can think of ways it could have been more effective, jot those down as 
well. 

Answers will vary, but students will probably find the PSA effective because, by 
portraying what looks like a real family in a realistic situation, it is shocking and moving 
and easy for students to relate to. Some students may think the PSA would have been 
more effective with words, while others may feel that the silence was even more 
effective.  

 

4. Have students craft PSA messages.  

Have students recall what they learned about smart grid technologies in Lesson 2. Post 
the list of benefits students generated for the last question in step 3 of that lesson. Ask 
students if they can think of any additional benefits, and add them to the list.  

When the list is complete, ask students: 

 How might you turn each of these statements into one-sentence PSA messages? 
Think about the messages you came up with for the PSAs you just viewed.  

Call on volunteers to express the statements on the list as short PSA messages. Remind 
students that some of their statements might be best expressed as two separate 
messages.  
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Teacher’s Note: Possible PSA Messages  

Below are some examples of how students might transform benefit statements into PSA 
messages.  

• It will help consumers make their own choices about energy consumption 

Using smart grid technologies will help you make your own choices about how you 
consume energy.  

• It will make energy more affordable and help families and businesses save 
money. 

Smart grid technologies will help you save money by reducing your electric bill.  

• It will improve the environment by reducing the need for energy and increasing 
the use of renewable energy sources. 

Smart grid technologies will improve the environment by reducing energy use.  

Smart grid technologies will help us increase our use of renewable energy sources. 

• It will help modernize electricity distribution by creating a two-way flow of 
information. 

Smart grid technologies will allow information about energy use to flow in two directions. 

• It will improve national security by helping the United States become energy 
independent. 

A smart gird will help the United States become energy independent so that we don’t 
need to depend on foreign governments, including those from dictatorships and other 
nondemocratic societies. 

• It will help prevent blackouts. 

A smart grid will help prevent blackouts from energy demand overloads and electrical 
failures. 

• It will help the national economy by creating jobs.  

Smart grid technologies will create jobs at many professional levels and in many fields.  

 

5. Have students form PSA production teams. 

Tell students that they are now ready to begin developing their own PSAs. Each team 
will develop a 1- to 2-minute PSA, based on one of the messages from the list they just 
generated.  

Have students form teams of two to four to create their PSAs. 

Note: As students work on their PSAs, they may find themselves editing their 
messages. Have students check back with you if they find their messages changing.  
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6. Have students create their PSA scripts. 

Distribute a copy of Handout 8: Creating Your Public Service Announcements and 
Handout 9: Public Service Announcements Team Member Checklist to each 
student. Have students read over Handout 8. Answer any questions they may have 
about the process of creating the PSA. Provide or point out any resources you have 
gathered for their research in the form of print materials, website links, or other lists.  

Explain that Handout 9 is intended for each student to keep track of his or her own 
contribution to the PSA development process. Teams should assign roles for each task, 
and team members should describe their role on Handout 9.  

Tell students that you will check in with their teams periodically during the class periods 
to see which tasks have been accomplished and what each member contributed.  

Provide time and resources for teams to complete Handout 8 to develop their draft 
scripts.  

Note:  If you would like students to practice developing outlines, have them create 
outlines for the example PSAs they viewed earlier in the lesson.  

Teacher’s Note: Peer Review and Revision  

If time allows, have teams peer review their scripts. Pair up teams and have them take 
turns presenting their scripts to each other in a peer review session. Encourage teams to 
read their scripts to their reviewers, with team members presenting the script as they 
would to an audience.  

Following are some questions teams can use in their peer reviews: 

• What is the main message of the PSA? 

• How might you suggest making the message clearer and more persuasive? Is more 
factual information needed? Do the scenarios or arguments need to be more 
convincing? 

• Does the PSA have a clear introduction, informative middle, and persuasive 
conclusion? Does it get your attention at the beginning and leave you something to think 
about at the end? 

• Is the PSA engaging? What strategies might you suggest to make it more interesting to 
an audience? 

Have teams revise and produce final scripts by incorporating feedback from their peer 
review session.  

 

7. Provide time for students to present their PSAs to the class.  

Hold a Smart Grid PSA Day for teams to present their completed scripts to the class in a 
series of readings.  
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Teacher’s Note: Optional Extension  

If time and resources permit, allow students to audio or video record their PSAs. Have 
them post them online or hold a screening for students in other classes or members of 
the community.  

As an additional extension, have teams design a follow-up questionnaire to test viewers’ 
receptivity to the ideas in the PSA. For example, if a team creates a PSA about cost 
savings to individuals, follow-up questions might include:  

• Would you install a monitoring device in your home?  

• Would you perform certain activities at different times of day if you thought it would 
save on energy costs? 

 

8. Assess the unit project. 

Have students fill out the Student Comments section of the Assessment Checklist, then 
have teams turn in their scripts for your evaluation. Also have students turn in their 
completed Handout 9: Public Service Announcement Team Member Checklist. 

Hold a class discussion to assess what students learned in completing the unit project. 
Ask: 

 Why is it important to educate users of electricity, including homeowners, about 
smart grid technologies? 

 

 What was the most interesting thing you learned about the benefits of a smart grid by 
completing your own team project? 

 

 What was the most interesting thing you learned about the benefits of a smart grid by 
listening to other teams’ PSA scripts? 

 

 What are some strategies you’ve learned about that might help the country transition 
to using smart grid technologies in the future? 

 

Possible answers: Educating users of electricity as well as people employed in all 
sectors of the energy industry, promoting the development of renewable energy sources; 
conserving energy, persuading lawmakers of the importance of the smart grid, pursuing 
careers in the smart grid energy technology industry.  
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Public Service Announcement Assessment Checklist 

Use this assessment to help you develop the script for your PSA. Make sure to include all the 

requirements. Your teacher will use this assessment to evaluate your work. 

Requirements 
Percentage of 
Total Grade 

Comments 

Public Service 
Announcement  

Student 
Comments 

Teacher 
Comments 

Main message. Introduces a 

clear message at the beginning 

that is supported in the middle, 

and leaves the audience with a 

strong take away 

20%   

Source materials. Uses at least 

three valid sources 

20%   

Persuasiveness and 

effectiveness. Supports the 

main message with facts, 

statistics, anecdotes, quotations, 

and other evidence obtained 

from the research 

30%   

Engaging presentation. Will 

likely capture and hold the 

audience’s attention for the 

entire 1- to 2-minute PSA 

20%   

Writing mechanics. Uses 

proper grammar, sentence 

structure, and vocabulary 

10%   

Total  100%   
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Handout 7: Analyzing Public Service Announcements  
Your teacher will play two PSAs. Write your responses to each set of questions as you watch or 
listen.  

PSA 1: 

1. What is the main message of the PSA? Try to express it in a single sentence.  

 

 

2. What are some of the ideas—both positive and negative—the PSA uses to get the message 
across? 

 

 

3. What techniques does the PSA use to get the message across? (e.g., dramatization, story, 
dialogue, descriptive images, powerful language, quotations, music, slogans or song lyrics) 

 

 

4. Was the PSA effective? If you found the PSA persuasive, jot down some reasons why. If 
you can think of ways it could have been more effective, jot those down as well. 

 

PSA 2:  

1. What is the main message of the PSA? Try to express it in a single sentence.  

 

 

2. What are some of the ideas—both positive and negative—the PSA uses to get the message 
across? 

 

 

3. What techniques does the PSA use to get the message across? (e.g., dramatization, story, 
dialogue, descriptive images, powerful language, quotations, music, slogans or song lyrics) 

 

 

4. Was the PSA effective? If you found the PSA persuasive, jot down some reasons why. If 
you can think of ways it could have been more effective, jot those down as well. 
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Handout 8: Creating Your Public Service Announcement 
 

Team ___________________________________________________________________ 

Now you are ready to plan your own PSA to promote some benefit of the smart grid. Follow the 
steps below to develop a script for your PSA to present to the class or record for a wider 
audience.  

 

1. Craft your message. 

Write the main message for your PSA below. 

  

 

2. Brainstorm ideas. 

Before you begin your research, brainstorm in your group some of the ideas you might want 
to cover in your PSA. Make a list of all of the ideas you might want to present, as well as any 
vocabulary or technology you might want to introduce and explain to your audience.  

 

 

 

 

 

  

3. Conduct research to find evidence for your ideas. 

Now that you know some of the ideas you’d like to present, you’re ready to begin your 
research. As a team, divide up the research.  Decide which team members will be 
responsible for which ideas or words. 

Use class, library, or Web resources to find information. Remember to use focused key 
words when searching the Internet. As you conduct research, take notes about anything on 
your idea list, as well as any other information your might want to include. Look for: 

 Interesting ideas to quote (remember to attribute them to the proper sources!)  

 Facts or statistics to cite 

 Terms to define 

List your three best sources on the back of the handout or on a separate piece of paper. Be 
sure to include title, author, publication information, page number, and Web address (if 
applicable): 
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4. Decide on your format. 

Once you have finished your preliminary research, it’s time to decide on the form your PSA 
will take. Get together as a team, and pool all of your information. There will probably be 
some overlap. 

Discuss what information stands out as most persuasive or interesting and decide on the 
best way(s) to present it. Refer back to your responses to Handout 4 to decide on the 
technique or techniques you will use. Below are a few of the things you can do: 

 Dramatize a “real-life” scenario 

 Develop a story 

 Create a montage of images 

 Write a slogan or a song 

 Create a short documentary 

 Use a narrator 

 Convey information through a dialogue between two people 

  

5. Make an outline. 

Now it’s time to create an outline of your PSA script. Since your PSA is only 1–2 minutes 
long, the outline doesn’t have to be formal and detailed. It should show, however, the 
general arc, or order, of the PSA. Here are some things your outline should include: 

 Introduction—how will you open the PSA? 

 The story line or order of information 

 Where you will use narration 

 Where you will use quotations or dialogue 

 A conclusion—what last thought or thoughts will you leave with your audience? 

The introduction and the conclusion are particularly important. You want to be able to grab 
the attention of your audience right away. And at the end, you want to leave your audience 
with something particularly thought-provoking or persuasive to take away.  

 

6. Write the script. 

As a team, divide up responsibilities for script writing among yourselves. For example, one 
person might write the introduction, one person write the conclusion, a third write a short 
dramatization in the middle, and everyone work on filling in the other information.  

When each team member has completed his or her separate work, put the script together, 
edit, and revise. To make sure that your script is the right length, read it aloud and time how 
long it takes. 
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Handout 9: Public Service Announcement Team Member 
Checklist 

 

Name: ___________________________________________________________ 

When your team completes a task, check off the box and then write your contribution to its 
completion in the column labeled “Role.”  

 

Completed Task Role 

 
1. Craft your message. 

 

 
2. Brainstorm ideas. 

 

 
3. Conduct research to find 

evidence to support your 
ideas. 

 

 
4. Decide on your format. 

 

 
5. Make an outline. 

 

 
6. Write your script.  
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Resources 

Recommended websites have been checked for availability and for advertising and 
other inappropriate content. Because website policies and content change frequently, 
however, we suggest that you preview the sites shortly before using them. 

Lesson 1 

Links to Short Films about Electrical Energy 

 
Electricity, Internet archive 
http://www.archive.org/search.php?query=mediatype%3Amovies%20AND%20collection%3Apre
linger%20AND%20subject%3A%22Electricity%22 
 
Energy Sources, NeoK12: Educational Videos, Lessons and Games for K–12 School Kids  
http://www.neok12.com/Electricity.htm 

Calculating Home Energy Use 

Welcome to Online Usage Calculator, Consumers Power Inc. 
http://www.consumerspower.org/home_energy/billestimator.php 
 
Energy Calculator, Richmond Power & Light 
http://www.rp-l.com/calculator.htm 

 

Appliance Usage Charts 

Otter Tail Power Company 
http://www.otpco.com/SaveEnergyMoney/applianceEnergyUsage.asp 
This chart shows appliances, with the average operating costs for typical household appliances. 
It notes that costs will vary by state, season, and rate.  
 
National Grid 
http://www.nationalgridus.com/non_html/shared_energy_chart.pdf 
This chart shows appliance, kWh/time per month, costs with graphics of a house.  
 
Silicon Valley Power  
http://www.siliconvalleypower.com/res/?sub=apchart 
This chart includes electronic appliances such as Nintendo, Play Station, and Wii, that might be 
interesting for students. 
 
Lower Yellowstone REA 
http://www.lyrec.com/Tips/Energy_Use/index.html 
This is a simple energy chart of appliances put together by Non-profit org providing basic kWh 
per month, but costs are not included. 

 

http://www.archive.org/search.php?query=mediatype%3Amovies%20AND%20collection%3Aprelinger%20AND%20subject%3A%22Electricity%22
http://www.archive.org/search.php?query=mediatype%3Amovies%20AND%20collection%3Aprelinger%20AND%20subject%3A%22Electricity%22
http://www.consumerspower.org/home_energy/billestimator.php
http://www.rp-l.com/calculator.htm
http://www.otpco.com/SaveEnergyMoney/applianceEnergyUsage.asp
http://www.nationalgridus.com/non_html/shared_energy_chart.pdf
http://www.siliconvalleypower.com/res/?sub=apchart
http://www.lyrec.com/Tips/Energy_Use/index.html
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Power Grid Images 

Images for the National Power Grid (Source of image for Handout 4): 

 
Prince, A. (Producer). (2009). Visualizing the U.S. electric grid. From Power hungry: 
Reinventing the U.S. electric grid. [Series]. NPR. Retrieved from 
http://www.npr.org/templates/story/story.php?storyId=110997398 

 

 

Information on Electrical Energy Sources 
 
U.S. Energy Information Administration. (n.d.) Energy sources. Energy Kids. Retrieved from 
http://www.eia.doe.gov/kids/energy.cfm?page=2 
 
Green energy guide: Sources of electricity. (n.d.). Environmental Working Group. Retrieved 
from  
http://www.ewg.org/node/8139 
 
U.S. Department of Energy. (n.d.) Ocean tidal power. Energy Savers. Retrieved from 
http://www.energysavers.gov/renewable_energy/ocean/index.cfm/mytopic=50008 
 
Union of Concerned Scientists. (n.d.). Clean energy: How geothermal power works. Retrieved 
from 
http://www.ucsusa.org/clean_energy/technology_and_impacts/energy_technologies/how-
geothermal-energy-works.html 

 

Energy Curricula 
Working Toward Sustainability. (n.d.) Module: Energy for the future. Ford Partnership for 
Advanced Studies: Classroom Resources. Retrieved from www.fordpas.org. Register for a free 
login. 
 
Working Toward Sustainability. (n.d.) Module: We all run on energy. Ford Partnership for 
Advanced Studies: Classroom Resources. Retrieved from www.fordpas.org. Register for a free 
login. 
 

Lesson 2 

Smart Grid Background 
 
Friedman, T. L. (2008). The energy Internet: When IT meets ET. In Hot, flat, and crowded: Why 
we need a green revolution—And how it can renew America (pp. 224–225) New York, NY: 
Farrar, Straus and Giroux. 
 
Lester, A. (2010, September 16). Oklahoma stimulus dollars making energy system smarter. 
Newson6.com. Oklahoma’s Own. Retrieved from 
http://www.newson6.com/Global/story.asp?S=13169905 
 

http://www.npr.org/templates/story/story.php?storyId=110997398
http://www.eia.doe.gov/kids/energy.cfm?page=2
http://www.ewg.org/node/8139
http://www.energysavers.gov/renewable_energy/ocean/index.cfm/mytopic=50008
http://www.ucsusa.org/clean_energy/technology_and_impacts/energy_technologies/how-geothermal-energy-works.html
http://www.ucsusa.org/clean_energy/technology_and_impacts/energy_technologies/how-geothermal-energy-works.html
http://www.fordpas.org/
http://www.fordpas.org/
http://www.newson6.com/Global/story.asp?S=13169905
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Lesson 3 
Sites for Converting Online Videos 

AVS Video Converter, KeepVid 
http://keepvid.com 
 
Free Online File Converter, Digital Media Minute 
http://www.digitalmediaminute.com/article/2316/free-online-file-converter 

 

Example Public Service Announcements 

SussexSaferRoads. (2010, January 29). Embrace life: Always wear your seat belt [video file]. 
Retrieved from You Tube at  
http://www.youtube.com/watch?v=h-8PBx7isoM  

Schrock, K. (2006, June 23). We interrupt this broadcast: Using public service announcements 
in the classroom. Retrieved from 
http://kathyschrock.net/psa/index.htm 
 
Student made PSA on drunk driving [video file] (n.d.) TeacherTube. Retrieved from 
http://www.teachertube.com/viewVideo.php?video_id=109191 
 
Judge, J. (2009, November 10). Student produced PSA on bullying. CBS 2 Springfield. 
Retrieved from 
http://www.cbs3springfield.com/news/local/69714602.html 

 

Unit 1 (General Resources) 

Books 
 
Freeman, D. S. (2007). Winning our energy independence. Santa Barbara, CA: Gibbs Smith. 
 
Schewe, P. F. (2007). The grid: A journey through the heart of our electrified world. Washington, 
DC: Joseph Henry Press. 

 

Journal Articles (print) 
 
Martin, M. (2010, July/August). The great green grid. E Magazine, 33-31. 
 
Mims, C. (2009, December). World changing ideas (energy): The no-money-down solar plan. 
Scientific American, 50–51. 
 
Svoboda, E. (2010, July). PM report: Debunking myths about energy: Wind energy and solar 
energy. Popular Mechanics, 71–76.   

 

http://keepvid.com/
http://www.digitalmediaminute.com/article/2316/free-online-file-converter
http://www.youtube.com/watch?v=h-8PBx7isoM
http://kathyschrock.net/psa/index.htm
http://www.teachertube.com/viewVideo.php?video_id=109191
http://www.cbs3springfield.com/news/local/69714602.html
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Websites and Online Articles 
 
What is the Smart Grid: 

SmartGrid.gov is a resource for information about the Smart Grid and government-sponsored 
Smart Grid projects. 
www.smartgrid.gov 
 
The Department of Energy website describes the Smart Grid and provides additional resources 
for different stakeholders on what the Smart Grid applies to them. 
http://www.oe.energy.gov/smartgrid.htm 
 
The Smart Grid: An Introduction is a publication sponsored by DOE’s Office of Electricity 
Delivery and Energy Reliability that explores - in layman’s terms – the nature, challenges, 
opportunities and necessity of Smart Grid implementation. 
http://www.oe.energy.gov/DocumentsandMedia/DOE_SG_Book_Single_Pages(1).pdf 
 
Electricity Grid: 

‘Power Hungry: Reinventing the U.S. Electricity Grid’ is an NPR series on the electricity grid that 
covers the current grid, smart meters, renewable energy, jobs in the energy industry and 
innovation. 
http://www.npr.org/series/103281114/power-hungry-reinventing-the-u-s-electric-grid 
 
Electric cars: 
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Litos Strategic Communications. (n.d.) What the smart grid means to Americans. U.S. 
Department of Energy. Retrieved from 
http://www.oe.energy.gov/DocumentsandMedia/ConsumerAdvocates.pdf 

 
DOE’s primer on the smart grid for environmental advocates: 

Litos Strategic Communications. (n.d.) How the smart grid promotes a greener future. U.S. 
Department of Energy. Retrieved from 
http://www.oe.energy.gov/DocumentsandMedia/Environmentalgroups.pdf 

 
The Smart Grid: An Introduction 
http://www.oe.energy.gov/SmartGridIntroduction.htm 
 
Article on what utilities need to do to capitalize on more efficient energy uses: 

http://www.smartgrid.gov/
http://www.oe.energy.gov/smartgrid.htm
http://www.oe.energy.gov/DocumentsandMedia/DOE_SG_Book_Single_Pages(1).pdf
http://www.npr.org/series/103281114/power-hungry-reinventing-the-u-s-electric-grid
http://www.smartgridnews.com/artman/publish/Videos-Products-and-Technologies/Chevy-Volt-Makes-Deal-with-Pepco-Takes-to-the-Road-1805.html
http://www.smartgridnews.com/artman/publish/Videos-Products-and-Technologies/Chevy-Volt-Makes-Deal-with-Pepco-Takes-to-the-Road-1805.html
http://www.oe.energy.gov/information_center/electricity101.htm
http://www.oe.energy.gov/DocumentsandMedia/ConsumerAdvocates.pdf
http://www.oe.energy.gov/DocumentsandMedia/Environmentalgroups.pdf
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Email exchanges, news stories, industry profiles, videos, current trends, and other information: 
SmartGrid News.com.  
http://www.smartgridnews.com/index.html 
 
Great introduction to basic concepts for young people: 

jxh. (2010, May 28). Green revolution—Smart grid [video file]. Retrieved from eGFI: Dream up 
the future at 
http://students.egfi-k12.org/video-green-revolution-smart-grid/ 
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http://www.smartgridnews.com/artman/publish/Business_Strategy_News/Smart-Power-Business-Models-for-a-Smarter-Grid-2489.html
http://www.smartgridnews.com/artman/publish/Business_Strategy_News/Smart-Power-Business-Models-for-a-Smarter-Grid-2489.html
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http://www.popularmechanics.com/science/energy/efficiency/how-a-smarter-grid-can-prevent-blackouts
http://www.npr.org/templates/story/story.php?storyId=103281114&ps=rs
http://www.oe.energy.gov/smartgrid.htm
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http://students.egfi-k12.org/video-green-revolution-smart-grid/
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Background Information  

Background on the Smart Grid 

What is the Smart Grid? 
The smart grid is a dramatically upgraded version of our nation’s current power grid that enables 
digital communication between utilities and their customers to promote the most efficient use of 
energy. By incorporating information-sharing and technology into every stage of electricity 
generation, delivery and consumption, the Smart Grid helps consumers and businesses better 
understand their electricity use, allowing them to make better decisions about when to use 
energy and how to save money on their electricity bills.  The Smart Grid also helps utilities 
reduce the frequency and duration of outages; utilize cleaner, renewable energy sources; and 
improve reliability. 

The Smart Grid presents a tremendous benefit to the world.  When fully deployed, it will save 
people money, help conserve energy and improve the environment. It will also address the 
expected burden of increased energy use and reduce the need to build more fossil-fuel or 
nuclear power plants while encouraging the use of renewable energy sources like wind and 
solar.  The Smart Grid will also strengthen national security by lessening our dependence on 
foreign oil and create jobs domestically in the through the emergence of a high-growth industry 
in the U.S. 

 

The Smart Grid: Promoting Energy Efficiency and Cost Savings 
For consumers, the smart grid helps them understand how much energy they are using and 
what that energy costs.  Consumers using the Smart Grid can receive in-home notifications that 
alert them to low or high energy-price periods.  As a result, consumers can choose to do certain 
tasks, such as laundry, when there is less demand and rates are lower.   

Numerous studies have demonstrated that consumers reduce their energy consumption from 
between five to 15 percent when they understand how much energy they're using and how 
much it costs. Savings approximately double when awareness is coupled with in-home devices 
that can be set to automatically respond to price signals or other information. In addition, the 
smart grid’s ability to interface to thermostats and automatically control heating and air 
conditioning systems also offers tremendous potential for energy savings. 

On the utility side, the Smart Grid helps power companies better manage when and how to 
generate electricity.  With real-time access to customer demand, utilities can decide to bring 
power plants on and off-line to meet energy needs without producing excess, wasted 
generation.  In addition, improved communication between utilities and their customers offered 
by the Smart Grid allows utilities to address service interruptions immediately.  This helps 
utilities better manage resources during an outage, helping to speed the restoration process and 
efficiently respond to the needs of their customers. 

Studies show that by making the current grid just 1% more efficient – either through behavior 
modification, upgraded appliances or distribution efficiencies – the U.S. could save 52.40 billion 
pounds of carbon dioxide.  That’s the equivalency of removing 4.33 million cars from our 
roadways. In addition, the Smart Grid is expected to help save an estimated, $46 billion to $117 
billion over the next 20 years in the avoided cost of construction of power plants, transmission 
lines and substations. 
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Source: Silver Spring Networks Smart Grid Fact Sheet 

 

Energy Facts 

 The Department of Energy estimates a 40% increase in US demand for electricity by the 
year 2030.  

 According to the American Council for an Energy Efficiency Economy report released June 
2010 on the energy efficiency benefits of smart grid deployment, consumers could reduce 
consumption by between 4-12 %, with a net savings of between $2-35 billion over the next 
20 years.  

 With a full rollout, US value created from Smart Grid could equal some $131 billion a year by 
2019, according to a 2010 study by McKinsey & Company. 

 The number of electronics products per household has doubled since 1997, and they 
consume 11 percent of residential electricity, according to the Consumer Electronics 
Association.     

 Consumers given information about energy use and pricing have been shown to reduce 
their energy consumption by five to 15 percent. This is approximately doubled by availability 
of enabling technologies, including programmable communicating thermostats and smart 
appliances. A two percent reduction in end-use energy consumption that is enabled by 
Smart Grid deployment can deliver 0.1 gigatons of US CO2e GHG reductions.  (Source: 
Demand Response Smart Grid Coalition) 

 With 124 million households paying an average of $1200 per year (DOE EIA data), total 
residential electricity bills add up to $148 billion. A cut back of five to 15 percent could equal 
savings of $7.5 to $22 billion per year. (Source: Smart Grid Demand Response Coalition) 
The Electric Power Research Institute has estimated that in the United States, a Smart Grid 
would reduce carbon from electric power by 25 percent or roughly 10 percent of overall U.S. 
CO2 emissions. This savings is estimated to have the same impact as removing 140 million 
cars from the road. 

 According to industry research, up to six percent of central-plant generated electric power is 
lost during transmission and distribution delivery. 

 Smart Grid deployments present significant opportunities to reduce greenhouse gas 
emissions by five to nine percent from 2005 levels and deliver 0.7 gigatons of CO2e GHG 
reductions that amount to nearly one-quarter of the Waxman-Markey targets for 2030.  

 If all U.S. households saved 15% on their energy use by 2020 the greenhouse gas savings 
would be equivalent to taking 35 million cars off the road and would save consumers $46 
billion on their energy bills, or $360 per customer each year. (Source: NARUC) 

 

Source: Silver Spring Networks Energy Fact Sheet 
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Glossary of Energy and Smart Grid Terms  

ACCESS POINTS – Specially configured nodes on wireless local area networks (WLANs). 
Access points act as a central transmitter and receiver of WLAN radio signals. 

ADVANCED METER INFRASTRUCTURE (AMI) – Refers to the full measurement and 
collection system that includes meters at the customer site, communication networks between 
the customer and a service provider, such as an electric, gas, or water utility, and data reception 
and management systems that make the information available to the service provider. 

AUTOMATIC METER READING (AMR) –The technology of automatically collecting 
consumption, diagnostic, and status data from water meter or energy metering devices (gas, 
electric) and transferring that data to a central database for billing, troubleshooting, and 
analyzing. 

AVERAGE COST – The revenue requirement of a utility divided by the utility's sales. Average 
cost typically includes the costs of existing power plants, transmission, and distribution lines, 
and other facilities used by a utility to serve its customers. It also included operating and 
maintenance, tax, and fuel expenses. 

AVERAGE DEMAND – The energy demand in a given geographical area over a period of time. 
For example, the number of kilowatt-hours used in a 24-hour period, divided by 24, tells the 
average demand for that period. 

BATTERY – An electrochemical device that stores and furnishes electric current. 

BLACKOUT – A power loss affecting many electricity consumers over a large geographical area 
for a significant period of time. 

BROWNOUT – A controlled power reduction in which the utility decreases the voltage on the 
power lines, so customers receive weaker electric current. Brownouts can be used if total power 
demand exceeds the maximum available supply. The typical household does not notice the 
difference. 

DEMAND (Utility) – The level at which electricity or natural gas is delivered to users at a given 
point in time. Electric demand is expressed in kilowatts. 

DEMAND RESPONSE – Occurs when consumers use less energy during times of typical peak 
energy use. The grid then becomes better able to handle energy loads. It also refers to software 
that manages customer consumption of electricity in response to supply conditions, for example, 
having electricity customers reduce their consumption at critical times or in response to market 
prices. 

DISTRIBUTED GENERATION – Use of smaller, widely dispersed plants and more varied 
energy sources closer to where the energy is being used. 

DISTRIBUTION SYSTEM (Electric utility) – The substations, transformers and lines that convey 
electricity from high-power transmission lines to ultimate consumers.  

DYNAMIC PRICING – A way of charging the consumer based on hourly variations in power 
costs. The three main categories of dynamic pricing are as follows: 

1. Real-time pricing – Consumers are charged based on hourly fluctuations in the 
cost of power. Consumers can use real-time pricing to plan their electricity use 
when prices are lowest. 
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2. Peak-time rebate – Consumers are charged the same base rate regardless of 
when they use power, but they can earn rebates, or money back, if they use less 
power during peak periods. 

3. Critical-peak pricing – For a small number of peak demand hours each year, 
prices can increase as much as 500 percent. Customers who reduce their usage 
during these periods pay a slightly lower rate. 

 

ELECTRIC CAR – An automobile that is powered exclusively by electricity that is stored in 
batteries or another energy storage device. To recharge these vehicles, they must be pluged 
into a socket in a manner similar to an electrical appliance. 

ELECTRIC UTILITY – Any person or state agency with a monopoly franchise (including any 
municipality), which sells electric energy to end-use customers. 

ENERGY – Usable power needed to do work, to move an object, or to grow and sustain living 
things. Energy may be stored (potential), or working (kinetic). Forms of energy include chemical, 
radiant, gravitational, mechanical, thermal, sound and nuclear. Some sources of energy include 
sunlight, wind, water, oil, gas, coal, nuclear reactions, and heat within the earth (geothermal). 

ENERGY STORAGE – The use of batteries or other devices, such as an electric circuit element 
called a capacitor, to store generated energy, eliminating the need to use energy at the moment 
of generation. 

GAS UTILITY – Any person engaged in, or authorized to engage in, distributing or transporting 
natural gas, including, but not limited to, any such person who is subject to the regulation of the 
Public Utilities Commission. 

GRID – The electric utility companies' transmission and distribution system that links power 
plants to customers through high power transmission line service. It is a network of electrical 
distribution in the United States that consists of: Western Connection, Eastern Connection, and 
Texas Interconnection. Alaska and Hawaii have separate grids. 

INDEPENDENT POWER PRODUCER (IPP) – Generates power that is purchased by an 
electric utility at wholesale prices. The utility then resells this power to end-use customers. 
Although IPPs generate power, they are not franchised utilities; government agencies or QFs. 
IPPs usually do not own transmission lines to transmit the power that they generate. 

INVESTOR-OWNED UTILITIES -- A private company that provides a utility, such as water, 
natural gas or electricity, to a specific service area.  

INDEPENDENT SYSTEM OPERATOR (ISO) – A neutral operator responsible for maintaining 
instantaneous balance of the grid system. The ISO performs its function by controlling the 
dispatch of flexible plants to ensure that loads match resources available to the system. 

KILOWATT HOUR – A unit for measuring energy, commonly used for electricity. It corresponds 
to one kilowatt (kW) of power being used over a period of one hour.  

LOAD – The amount of electric power supplied to meet one or more end user's needs. 

LOAD MANAGEMENT – Steps taken to reduce power demand at peak load times or to shift 
some of it to off-peak times. This may be with reference to peak hours, peak days or peak 
seasons. The main thing affecting electric peaks is air-conditioning usage, which is therefore a 
prime target for load management efforts. Load management may be pursued by persuading 
consumers to modify behavior or by using equipment that regulates some electric consumption. 
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METER – A device for measuring levels and volumes of a customer’s gas and electricity use. 

MUNICIPAL ELECTRIC UTILITY – A power utility system owned and operated by a local 
jurisdiction. 

MUNICIPAL UTILITY – A provider of utility services owned and operated by a municipal 
government. 

NONRENEWABLE ENERGY – Power source that is harvested for one-time use, primarily from 
fossil fuels such as oil, coal, and natural gas. 

NUCLEAR ENERGY – Power obtained by splitting heavy atoms (fission) or joining light atoms 
(fusion). A nuclear energy plant uses a controlled atomic chain reaction to produce heat. The 
heat is used to make steam run conventional turbine generators. 

PEAK DEMAND – The highest electrical demand within a particular period of time. Daily electric 
peaks on weekdays occur in late afternoon and early evening. Annual peaks occur on hot 
summer days. 

PLUG-IN HYBRID ELECTRIC VEHICLES – Cars and trucks whose engines use a combination 
of gasoline and electrical power to maximize fuel efficiency. To recharge the electrical battery, 
these vehicles are designed to plug into a socket in a manner similar to an electrical appliance. 

RELAYS – Extend the RF signal in spots where a meter isn’t located and an Access Point 
remains out of reach. Behaving much like repeaters in an Ethernet network, Relays are easily 
deployed on pole tops or building floors to propagate the RF signal. 

RENEWABLE ENERGY – Resources that constantly renew themselves or that are regarded as 
practically inexhaustible. These include solar, wind, geothermal, hydro and wood. Although 
particular geothermal formations can be depleted, the natural heat in the earth is a virtually 
inexhaustible reserve of potential energy. Renewable resources also include some experimental 
or less-developed sources such as tidal power, sea currents and ocean thermal gradients. 

RENEWABLE RESOURCES – Renewable energy resources are naturally replenishable, but 
flow-limited. They are virtually inexhaustible in duration but limited in the amount of energy that 
is available per unit of time. Renewable energy resources include: biomass, hydro, geothermal, 
solar and wind. In the future they could also include the use of ocean thermal, wave, and tidal 
action technologies. Utility renewable resource applications include bulk electricity generation, 
on-site electricity generation, distributed electricity generation, non-grid-connected generation, 
and demand-reduction (energy efficiency) technologies. 

ROLLING BLACKOUT – A series of intentional electrical power outages in a region created to 
conserve energy when the power supply is low. 

SMART GRID – A comprehensive set of technologies and devices working together in homes, 
businesses, and throughout the electrical distribution system. Collectively, smart grid 
technologies are like a nervous system through which all of the parts of the electrical grid 
communicate and interact. The smart grid has been compared to an Internet for energy. 

Some features of a smart grid include: 

1. Using two-way communication to monitor energy use 

2. Shifting use from peak to off-peak periods through the use of dynamic pricing 

3. Two-way energy distribution where users may generate some of their own energy (e.g., 
with solar panels, wind generators, or plug-in electric vehicles) 
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4. Use of distributed generation to take advantage of a wide variety of energy sources, 
including using renewable energy sources during periods of availability 

5. Updating infrastructure, including rebuilding and renovating aging power plants and 
distribution cables and lines to use more efficient technologies, as well as creating state-
of-the-art energy distribution systems. 

SMART METER – A device installed in a home to monitor household energy use and provide 
information on the amount and cost of energy use throughout the day. Smart meters are 
designed to allow users to adjust their energy use to save energy and money. The information 
that is recorded is communicated at least daily back to the utility for monitoring and billing 
purposes. 

TIME-OF-USE (TOU) RATES – The pricing of electricity based on the estimated cost of 
electricity during a particular time block. Time-of-use rates are usually divided into three or four 
time blocks per twenty-four hour period (on-peak, mid-peak, off-peak and sometimes super off-
peak) and by seasons of the year (summer and winter). Real-time pricing differs from TOU rates 
in that it is based on actual (as opposed to forecasted) prices, which may fluctuate many times a 
day and are weather-sensitive, rather than varying with a fixed schedule. 

TIME-OF-USE METER – A measuring device that records the times during which a customer 
uses various amounts of electricity. This type of meter is used for customers who pay time-of-
use rates. 

UTILITY – A company engaged in producing and distributing electrical power for the public. 
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