CLASSROOM ACTIVITY

Powering Through Disasters
OBJECTIVES

OVERARCHING QUESTION

Students will be able to:

How do we protect power grids from the effects of climate change?

• Understand how utilities
companies provide power
to customers.

ACTIVITY SUMMARY

• Analyze the impact of natural
disasters on power grids.
• Create a disaster
preparedness memo and
presentation.

In this activity, students will learn about energy companies and understand
how utilities professionals work together to bring power to customers. Then,
they will explore real-life examples of natural disasters that have impacted
power grids. Finally, students will take on the role of investment and
maintenance planners in a simulation where they must develop a disaster
preparedness plan ahead of a hurricane. They will work in teams to develop
their disaster preparedness plans and present them to the class.

TEACHER BRIEF
This activity is a great way to introduce students to a world of careers
in STEM. To increase the impact and relevance of the activity, consider
having an outside subject matter expert visit with your class. If you’d
like to arrange for an AES STEM professional to host a 30-minute to
one hour conversation with your students, please contact Tawechote
Wongbuphanimitr at STEM@aes.com.

MATERIALS
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•

Computer with access to the internet

•

Devices with QR code readers (at least one per student group)

•

Sticky notes (at least one pack per student group)

•

Writing utensils (one per student)

•

Energy Company Org Chart student capture sheet

•

Powering Through Disasters case study capture sheet

•

Presentation software, such as Google Slides, Microsoft PowerPoint,
or Canva

•

Powering Through Disasters challenge prompt

•

Powering Through Disasters challenge rubric
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NATIONAL STANDARDS

Next Generation Science Standards
•

Engineering Design
○ MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure
a successful solution, taking into account relevant scientific principles and potential impacts on people
and the natural environment that may limit possible solutions.

•

Ecosystems: Interactions, Energy, and Dynamics
○ HS-LS2-7. Design, evaluate, and refine a solution for reducing the impacts of human activities on the
environment and biodiversity.

Common Core English Language Arts
•

Writing:
○ W.4: Produce clear and coherent writing in which the development, organization, and style are
appropriate to task, purpose, and audience.

•

Speaking and Listening:
○ SL.1: Prepare for and participate effectively in a range of conversations and collaborations with diverse
partners, building on others’ ideas and expressing one’s own clearly and persuasively.
○ SL.2: Integrate and evaluate information presented in diverse media and formats, including visually,
quantitatively, and orally.
○ SL.9-10.4: Present information, findings, and supporting evidence clearly, concisely, and logically such
that listeners can follow the line of reasoning and the organization, development, substance, and style
are appropriate to purpose, audience, and task.

C3 Framework for Social Studies
•

D2.Geo.6.9-12. Evaluate the impact of human settlement activities on the environmental and cultural
characteristics of specific places and regions.

CHALLENGE
1.

Begin by asking students to raise their hands if they know where the power in their home comes from.
Encourage a few students with raised hands to share their answers.

2. Educate students on where their power comes from by introducing them to their local energy company.
Browse your local company’s website and show students some of the services it offers.
a. Explain how energy companies get energy and deliver that energy to customers.
b. Be sure to highlight any initiatives your local utilities company is taking to reduce their impact
on climate change. Examples might include offering incentives to customers to upgrade their
home systems to better, more efficient models, deploying electric vehicles, offsetting their carbon
emissions, etc.
3. Get students thinking about climate change by displaying the following images:
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Source: University of Florida, https://news.ufl.edu/articles/2017/09/should-power-lines-go-underground.html

Source: Montana State University, https://www.montana.edu/msesl/research/Power-System-Resiliency.html
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Source: NPR, https://www.npr.org/sections/thetwo-way/2018/01/11/577370218/number-of-missing-falls-to-8-in-californiamudslide-wreckagecalifornia-mudslide-wreckage

4. Give students a moment to reflect on the images. Instruct them to find a partner and discuss the
following questions:
a. Who is most likely to feel the effects of climate change?
b. Imagine you are unhoused and/or cannot leave your area in the case of an impending disaster.
What would you do?
c. Why is it important to modernize power systems before disasters strike?
5. Tell students that an energy company is responsible for providing power to their customers at all times—
that means before, during, and even after a natural disaster. Direct students to navigate to the AES Smart
Operations Center Ohio press release using their devices.
6.

Engage students in a popcorn reading activity: have a student volunteer read the first paragraph and then call
on another student to read the next, and so on.

7.

After they are finished reading, ask students to reflect on the press release. Why is the Ohio Smart Operations
Center so revolutionary?

8. Inform students that today’s activity will focus on preparing our power systems to withstand the effects of
climate change. The goals of the activity will be to:
a. understand the structure of a modern power company
b. learn from real-life case studies where natural disasters have impacted power grids
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c. develop a disaster preparedness plan that will minimize the impact of an impending hurricane on a
field of solar panels
d. present your disaster-preparedness plan to your classmates
Explain that, in these activities, students will take on the role of investment and maintenance planners. These
professionals keep energy plants functioning at their best.
9.

Place students in groups of 3–4. Give each group a pack of sticky notes and ensure that they have access to an
Internet-enabled device. Distribute one copy of the Energy Company Org Chart capture sheet to each student.

10. Explain that students are going to work together to construct an organization chart, or “org chart” of a global
energy company: AES. Each group will be assigned a few sections of the company to research on the AES jobs
website. As they use their devices to browse their assigned sections, students must write a short description
of the job categories on the Energy Company Org Chart capture sheet (they’ll get the descriptions of the other
groups’ categories later). Then, they will write each job or career they come across on a sticky note. They will
have 5 minutes to find definitions for their sectors and write down the jobs they see. When the 5 minutes is
up, all groups will come together and try to arrange their sticky notes into an organizational chart.
11. Assign each group a few of the categories on the Energy Company Org Chart capture sheet. Provide groups
with 5 minutes to complete their research.
12. When 5 minutes have elapsed, invite one volunteer from each group to come up and put the sticky notes in
the front of the class. Encourage students to try to group sticky notes by putting similar professions together.
13. After students have put together their crowdsourced org chart, walk through the Energy Company Org Chart
capture sheet and have the groups share their definitions with the class. Then, invite the groups to share one
or two examples of careers they found in their research.
14. Once all groups have shared their findings, instruct students to find a partner and discuss the
following question:
a. Which of the careers on the board is the most appealing to you, and why?

DESIGN
1.

Direct students to count off by fours. Redistribute students into four groups according to their numbers.
Distribute one copy of the Powering Through Disasters case study capture sheet to each student.

2. Introduce students to the career of maintenance and investment planner. (This might have emerged during
the org chart exercise—if so, briefly remind students of the role of investment and maintenance planners.)
3. Explain that there are maintenance and investment planners who specialize in solar energy. These
professionals manage the maintenance at solar power facilities. Among other tasks, solar planners are
responsible for scheduling repairs and determining when outages must happen so that equipment can be
fixed. Of course, there are factors like natural disasters that impact plans and necessitate more repairs. When
these things happen, energy companies must work together to make sure they can maintain vital utilities, like
power, for their customers.
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4.

Introduce students to the Kauai microgrid by directing them to read the article in their groups. Check for
understanding by asking students the following critical thinking questions:
a. What is a microgrid?
b. Why is it important that the microgrid can “back start?”
c. Why are solar energy and storage attractive options for restoring power after island disasters?
d. What do you think solar planners could do to help prepare Hawaii’s energy resources?

5. Inform students that they will now read real-life case studies describing the impact of natural disasters
on the function of important utilities and the communities’ responses to restore power. Each group will be
assigned a case study to read. After reading their case study, students must work as a group to respond to
the questions on the Powering Through Disasters case study capture sheet.
6.

Provide students with 15–20 minutes to read the case studies and complete their capture sheet. When they
are finished, ask the groups to present their case studies to the class, highlighting the notes they made on
their capture sheets.

7.

Conclude by asking students to find a partner and discuss the following question:
a. If you were an investment and maintenance planner and you received word that a hurricane was
coming, what would you do?

SOLVE
1.

Encourage student pairs to come back together with their larger groups. Ensure that each group has access
to presentation software, such as Google Slides, Microsoft PowerPoint, or Canva.

2. Distribute one copy of the Powering Through Disasters challenge prompt to each group and put it up on a
screen in front of the class. Read through the prompt, pausing to highlight the criteria and constraints.
3. Once you are finished reading the prompt, provide students with 45–50 minutes to complete their plans.
4.

When the groups have finished, encourage them to deliver their disaster preparedness plans to the class.
Give the groups the Powering Through Disasters challenge rubric to use in assessing their peers.

5. After all groups have presented and received their feedback, conclude the lesson by asking a series of
reflection questions:
a. Why is it so important that we build resilient utilities systems?
b. How do you think renewable energy sources, such as solar, wind, and hydropower, could protect us
from natural and manmade disasters?
c. What did you learn about the work of power companies that surprised you?
d. What’s one thing you learned today that you want to know more about?
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ENERGY COMPANY ORG CHART

STUDENT HANDOUT

Instructions: Research your assigned categories on the AES jobs website. Write a brief description of each category in
the space provided below. Then, write down each job you find on a sticky note.

Who they are

What they do

Renewable Power Generation
Performance and Asset Management
Transmission and Distribution
Construction
IT
Finance
Business Development
Legal and Compliance
Distributed Energy
Customer Service
Commercial
Fossil Power Generation
External Affairs
Community Relations +
Social Impact
Administrative Services
EHS
HR
Supply Chain and Logistics
Strategy, Risk, and Investment
Project Management and
Continuous Improvement
Facilities and Security
Innovation and New Technology
Energy Storage

www.STEMCareersCoalition.org
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POWERING THROUGH DISASTERS CASE STUDY

STUDENT HANDOUT

Instructions: In this activity, you will read a real-life case study about a natural disaster. Use a device with a QR
code reader to access your group’s case study. After you read, work with your group to answer the questions on the
capture sheet.
Case studies:

Group 1

Group 2

Hurricane Ida

Texas Winter Storm of 2021

Group 3

Group 4

California Wildfires

Northeast Winter Storms

How did the natural disaster impact power systems in the place where it happened?
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
What did customers experience?
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
What steps did elected officials and company leaders take? How effective were these steps?
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
What conclusions emerged from the natural disaster that could help prevent future outages?
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
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POWERING THROUGH DISASTERS CHALLENGE PROMPT

STUDENT HANDOUT

Instructions: Work with your group to create a disaster preparedness plan that addresses the criteria and
constraints outlined in the design challenge prompt. Be sure to use what you learned in previous activities and read
the prompt carefully!
Imagine that you are an investment and maintenance planner who works for an energy company. You have been put
on a task force responsible for preparing your energy plant for severe weather. You are responsible for working with a
team of your peers to create a disaster preparedness plan that will be shared with your company.
Criteria:
1. The plan must outline steps for transitioning from fossil fuel energy to solar energy and battery storage so as
to make a more resilient power grid.
2. The plan must include specific tasks for professionals who work at the power company. (Example: Solar panel
technicians must remain on standby in case panels get damaged.)
3. The plan must include a timeline of events and a flowchart that demonstrates how steps will be enacted.
4. The plan must include a map and at least four photos.
5. The plan must be based on research conducted on a prior natural disaster.
Constraints:
1. The plan must be clear and easy to understand.
2. The plan must cite at least one source.
3. The plan must credit all photos and media used.
4. The plan may not include fewer than five slides or more than 10 slides.
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POWERING THROUGH DISASTERS CHALLENGE RUBRIC

STUDENT HANDOUT

Instructions: Evaluate your peers’ design challenge presentations using the rubric below.

Feedback

Baseline

Exceeded

How can this plan be improved?

How does this plan meet
expectations?

How does the plan exceed
expectations?

Content
The plan makes sense and is well
thought out.

Style
The plan is clear and easy to
understand.

Accuracy
The plan includes accurate
information and cited sources.

Format
The plan shows appropriate
preparation and uses visual aids
and tools as necessary.

Criteria and Constraints
The plan adheres to all criteria
and constraints listed in the
challenge prompt.
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