Energy Project Calculations
Name:____________________

Chemistry
Period:____
Show work with units for all calculations, unless directed otherwise.
1. You are making an energy plan for Vietnam preparing for the year __________.

2. According to frost.com, Vietnam’s total energy generating capacity will be about or 1063 MW in 2010.  The eia.doe.gov/ predicts that Vietnam’s energy needs will increase 14.18% per year.  Predict how much energy generating capacity (in MW) that Vietnam will need in the year you were assigned (from #1).  
3. Vietnam already has hydroelectric, thermal (including coal and oil) and diesel/gas power plants, totaling 1063 MW for 2010.  How much additional energy do you need to produce for the year you were assigned?

4. The population of Vietnam is 86 210 800 (http://www.gso.gov.vn/default_en.aspx? tabid=467&idmid=3&ItemID=8653).  How many MW/person that is needed for your year?
5. Calculate the energy generating capacity each region needs for your year.  See the attached sheet from www.gso.gov.vn to see which provinces are included in the region.

a. Red River Delta 19, 654, 800 people

b. Northern midlands and mountain areas 11,207,800 people
c. North Central area and central coastal area 19,820,200 people
d. Central Highlands 5,004,200 people
e. South East 12,828,800 people
f. Mekong River Delta 17,695 people
Table A: 2010 Predicted Energy Generating Capacity by Power Type
	 Power Type
	Current Energy Generating Capacity (MW)

	Hydroelectric*
	557.11

	Thermal (coal and oil)*
	233.86

	Diesel/gas*
	265.75

	Wind**
	6.28


*Calculated from data at http://www.frost.com/prod/servlet/market-insight-top.pag?docid=24854770
**Calculated from data at  http://www.businessgreen.com/business-green/news/2246623/germany-propel-vietnam-wind
6. What kind of power plants does your group want to build?  You should choose three or more types of power plants from the list below.  
Hydroelectric: There are not many more places to build hydroelectric power plants, so we will assume that we can’t build anymore hydroelectric power plants.  557.11 MW is the maximum capacity.
Wind: The maximum capacity for wind in Viet Nam is 3572 MW.

Geothermal: The maximum capacity for geothermal in Viet Nam is 400 MW.
Example: You could choose to do Thermal, Diesel/gas and wind, which Vietnam already has.

Decide what type of power you will provide to each region (from #4).  You can use the same type of power for more than one region.  Fill in this chart:

	Region
	Power Type

	Red River Delta
	 

	Northern midlands and mountains areas
	 

	North Central Area and Central Coastal Area
	 

	Central Highlands
	 

	South East
	 

	Mekong River Delta
	 


7.  Using your calculations from #4, fill in the chart, showing how much energy you plan to get from each type of power.  If you choose Thermal or Diesel/gas power plants, you should include the amount from Table A in your estimation.  If you want to close power plants—for example, if you don’t want to use coal/oil power, you can cross out the number in the “current capacity” column.
Energy Generating Capacity
	 Power Type
	Current Capacity (MW)
	Future Capacity (MW)

	Hydroelectric
	557.11
	

	Thermal (coal and oil)
	233.86
	 

	Diesel/gas
	265.75
	 

	Wind
	6.28
	 

	Solar
	 
	 

	Geothermal
	 
	 

	Nuclear
	
	

	Biomass
	
	


*Calculated from data at http://www.frost.com/prod/servlet/market-insight-top.pag?docid=24854770
**Calculated from data at  http://www.businessgreen.com/business-green/news/2246623/germany-propel-vietnam-wind
8. The next chart shows “capacity factors.”  A power plant cannot always produce at %100.  For example, think about wind turbines.  Is it always windy?  No, of course not.  Unless you’re in Chicago (ha, ha).  If you look at the table, it says the capacity factor of wind turbines is 30%.  That means a 1 MW wind turbine only produces 1 MW x 0.3 = 0.3 MW on average.  You have to consider this when you plan for your energy generating capacity.  Remember: maximum available wind power is 3572 MW, but at 30% capacity, that’s 1071 MW.
Calculate actual capacity:

 
Actual capacity = (future capacity) x (capacity factor)/100  
Change your future capacity so that your actual capacity is equal to the energy needs of Vietnam (from #5).  You do not need to show your work for this.
Actual Capacity Calculation
	 Power Type
	Future Capacity (MW)
	Capacity Factor (%)
	Actual capacity (MW)

	Hydroelectric
	--
	44
	

	Thermal (coal and oil)
	 
	85
	

	Diesel/gas
	 
	85
	

	Wind
	 
	30
	

	Solar
	 
	20
	

	Geothermal
	 
	90
	

	Nuclear
	
	90
	

	Biomass
	
	68
	


*Taken from (www.jcmiras.net/surge/p130)
9. Make a graph (bar or pie) of the actual capacity of each power type with Excel.  Save this for your poster.
10.  Draw a map of Vietnam and label each region.  Assign a color to each power type and color each region according to the type of power used there.  Include a title and a legend showing the color of each power type.

Cost, Lifetime and Capacity factors of Different Power Plants

	Power Type
	Cost (USD/kW)
	Lifetime of plant
	Capacity Factor (%)

	Gas
	398
	40
	85

	Gas/oil combined
	594
	40
	85

	Wind
	1208
	25
	30

	Coal
	1290
	40
	68

	Biomass
	1869
	40
	68

	Geothermal
	1880
	30
	90

	Nuclear
	2081
	35
	90

	Solar (Photovoltaic)
	3030
	25
	20


* Wind and solar both have about a 20% “capacity factor.”

Cost and capacity factors is as reported on http://www.jcmiras.net/surge/p130.htm for all figures except for solar, which was calculated based on data from http://globalsolartechnology.com/index.php?option=com_content&task=view&id=2987&Itemid=9 

Lifetime of plants was an average based on estimations as follows: Gas, gas/oil combined, coal, biomass and wind from http://www.claverton-energy.com/killer-wind-graphs.html; solar: http://globalsolartechnology.com/index.php?option=com_content&task=view&id=2987&Itemid=9; nuclear: http://www-pub.iaea.org/Mtcd/Meetings/Announcements.asp?ConfID=155; geothermal: http://www.nextenergynews.com/news1/next-energy-news1.22a.html
11. How much will your plan cost?  
a. First, for hydroelectric, thermal, diesel/gas and wind, you need to calculate the additional capacity needed.

Additional capacity needed = Future capacity – current capacity
b. Next, convert from MW to kW.  Show your work.  Write your answers in the table (next page).

c. Calculate the cost in USD ($) for each type of power. Write your answers in the table (next page).
d. Calculate the total cost for your plan. Write your answers in the table (next page).
Additional capacity needed and cost of each power type
	 Power Type
	Current Capacity (MW)
	Future Capacity (MW)
	Additional capacity needed (kW)
	Starting Cost (USD)

	Hydroelectric
	557.11
	
	
	

	Thermal (coal and oil)
	233.86
	
	
	

	Diesel/gas
	265.75
	
	
	

	Wind
	6.28
	
	
	

	Solar
	
	
	
	

	Geothermal
	
	
	
	

	Nuclear
	
	
	
	

	Biomass
	
	
	
	

	
	
	
	Total (
	


12.  Look at the table “Cost, Lifetime and Capacity factors of Different Power Plants.”  Power plants stop working after some years and need to be repaired or replaced.  Calculate the projected cost of your plan for 30 years into the future.  After 30 years, some of your power plants will need to be replaced.  For example, the life of solar is 25 years, so you will have to buy all new solar panels after 25 years.  Fill out the table.
	 Power Type
	Projected Cost (30 years)

	Hydroelectric
	

	Thermal (coal and oil)
	

	Diesel/gas
	

	Wind
	

	Solar
	

	Geothermal
	

	Nuclear
	

	Biomass
	

	TOTAL
	


13. Make a bar graph of the projected cost of each power type.  Include this on your poster.

14. Think of a one sentence slogan for your plan.

15.   Discussion: write a discussion 100-200 words that answers these questions.  Discuss the answers in paragraph form.
a. What factors influenced your plan the most?  (Low-polluting power, low cost, etc.)

b. Does your energy plan include any major polluting power plants?  Why did you include these?
c. How could you make your plan less expensive?  Is your total cost reasonable?
d. If Vietnam’s economy improves drastically in ten years, how would you change your plan?

Energy Project: Poster
Include these items on your poster:

1. Your bar graphs from #9 and #13
2. Map from #10

3.  Your slogan from #14
4. Include the “Cost, Lifetime and Capacity factors of Different Power Plants” chart (make sure you cite it and give credit to me (Bly) and the other sources).

5. Create a chart for your poster like the one below
Energy Plan
	 Power Type
	Actual capacity (MW)
	Starting Cost (USD)
	Projected Cost (30 years)

	Hydroelectric
	
	
	

	Thermal (coal and oil)
	
	
	

	Diesel/gas
	
	
	

	Wind
	
	
	

	Solar
	
	
	

	Geothermal
	
	
	

	Nuclear
	
	
	

	Biomass
	
	
	

	TOTAL
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