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SUSTAINABLE ENERGY 
 

1. DESCRIPTION:  Students will use their knowledge of energy production, transmission, storage and use to 
answer questions about energy concepts and design sustainable energy solutions for large and small 
metropolitan areas using given geographic parameters. 
 
A TEAM OF UP TO: 2 EYE PROTECTION: No  IMPOUND: No APPROXIMATE TIME: 50 minutes 
 

2. EVENT PARAMETERS:  Each team may bring one (1) 8.5” x 11” two-sided printed page of information 
(sheet protectors allowed) in any form from any source, writing implements (pen or pencil), and one non-
programmable, non-graphing calculator into the event room. 
 

3. THE COMPETITION:  This event will contain two test sections of roughly equal point value.  The first 
test section will emphasize the following science process skills as they apply to energy generation, 
transmission, storage, and use: data analysis, graph and table interpretation, using quantitative reasoning to 
make predictions, performing calculations, content recollection, and presenting data in graphs and tables.  
The second test section will provide students with a series of design parameters.  Using these conditions, 
students will design a sustainable energy system and justify their choices in both large and small 
metropolitan areas. 

 
Part I: Examination 
A. Review of energy production, transmission, storage, cost and use.  Students will be asked questions 

regarding energy resources and use, focusing on coal, oil, natural gas, solar, wind, biomass, hydropower 
and geothermal.  

B. Sustainable energy concepts.  Students will be asked questions regarding energy efficiency, building 
design, transportation systems, grid design, and environmental impacts of energy sources. 

 
Part II: Sustainable energy system design 
A. Students will be supplied geographic design parameters such as latitude, climate, altitude, geographic 

location (can be outside the U.S.), and typical energy use data for a large (>100,000 people) and small 
(<10,000 people) city.  The location will be announced at the beginning of the exam hour.   

 
B. Students will design, share, and justify their sustainable energy systems for two cities in this location.  A 

scoring rubric will be used to grade this part of the exam and will be shared with the students 
immediately after the location and design parameters are announced.   

 
4. SCORING:  Questions will be assigned point values.  Teams will be ranked from highest to lowest score.  

Ties will be broken by pre-determined tiebreaker questions.  
Scoring Rubric: Scoring categories may include cost calculations; considerations of social impacts, 
environmental impacts, regional energy resources, and geographic parameters; discussion of grid 
connectivity (smart, micro); efficiency expectations; storage and resiliency capacities; consumer demands 
for voltage and frequency depending on industries in the location; scale of energy production; building code 
requirements etc. 

 
Recommended Resources:  Early edition environmental science text books such as Environmental 
Science: A global concern, Cunningham and Cunningham; Environmental Science, Miller and Spoolman; 
and Environmental Science, Enger and Smith have good sections on these topics and can be acquired 
inexpensively. Web sites with additional information include: http://energy.gov/science-innovation/energy-
sources and	http://www.eia.gov/ 

 


