


H Physics
Power Plant Project (New and Improved)
Scenario

Your group is a team of Resource Planning Engineers for an electric company similar to SCE&G.  Your company is retiring either a coal fired power plant because it would be too expensive retrofit with the required pollution controls or a nuclear power plant.  Your task is to recommend to your company leadership the best plan for continuing to meet customer demand.  Your plan will need to consider non-renewable energy sources, renewable energy sources, and conservation.  The energy sources are:  geothermal, coal, natural gas, solar (photovoltaic solar panels and concentrated solar power), wind, biomass, nuclear, and hydropower (dams, tidal power and wave power).

Each group will be given a different location with a different population and per capita consumption rate, and solutions that groups propose will vary based on the resources available in that location and the sensitivities of the communities there to the disadvantages of particular energy sources.  For example, Fukushima, Japan is not likely to be in favor of building a new nuclear power plant after the disaster in 2011.

Components of the Plan
 You will be provided with company data about the total amount of energy produced by the company in MW (megawatts) as well as information about global energy use trends and data specific to your region about population and per capita energy use.  Your group will produce a proposal on paper that will also have a power point or poster component that can be shared with the class.
	Item
	Description
	Points

	1
	The amount of electricity your proposal will produce or save in MW and a thorough description of the proposal and how the number of MW was determined.

	20


	2
	The rationale for your choices.  This will address the disadvantages and advantages of the ones you chose as well as the ones you ruled out.  This will also address how your plan fits in with the global energy usage trends and public policy about energy use.

	20


	3


	The number of houses that are provided for at three different consumption rates (local rate, an energy efficient home rate, a typical Mount Pleasant rate)


	15


	4
	The design of turbine generators in one of your proposed power plants using Faraday’s Law and turbine specifications from a manufacturer.  Calculate the emf (voltage) produce by a turbine generator, assuming a current of 1 kA.  

	15

	5
	A diagram for how a non-renewable energy source and a renewable energy source converts energy into electricity as well as an energy transformation flow chart.  The efficiency needs to be included.


	15

	6
	A paragraph describing where each heat transfer process is involved in the power plant and how the heat transfer occurs.


	15



Learning Activities
1. Climate change DBQ (looking at data and trends)

2. Global energy trends data analysis

3. Jigsaw the pros and cons of all power plant energy sources

4. Heat transfer compare/contrast

5. Understand the units on an electricity bill and how to convert to MW using E=Pt; how to determine how many homes are supported by a particular power plant.  Use the power equation (P=IV) to calculate the voltage generated by a power plant.

6. Calculate proficiently using Faraday’s law to be able to design a turbine generator.

Some of these activities will precede the project and some will be done during the project as it progresses.

**Excellent simulation of cumulative CO2 production per country over time (which correlates directly with energy use).  Fascinating to link to history – industrial revolution puts the UK on the map, WWII and post-WWII fuel the US increase, and China and India are just now beginning to have massive contributions.     https://www.e-education.psu.edu/eme810/node/457
