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• 1855 Land Grant 
• contiguous 

5,200 acres (21 km2) 
• developed 

2,000 acres (8.1 km2) 
• 545 buildings,  103 for  instructions 
• 39,000 undergrads, 

11,400 graduate students 
• 5,300 faculty & academic staff 
• 6,800 support staff 
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Hour of year 

Average: 38.5 MW 

26-Sep-17

Maximum: 60.4 MW 

Minimum: 26.5 MW 

    Fall term Spring term



 

  
 

 

• Totally self-contained 
micro-grid 

• Co-generates all heat 
and electricity for 
campus 

• ~ 6 TBTU primary fuel 
consumption 
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• Goals 
1. Improve the physical environment 
2. Invest in sustainable energy research and development 
3. Become an educational leader in sustainable energy 

• Timetable 
Year Campus 

Renewable Energy 
Greenhouse Gas 
Emission Reduction 

2015 15% 30% 

2020 20% 45% 

2025 25% 55% 

2030 40% 65% 

• Approved by MSU Board of Trustees, April 2012 
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End of Coal (Mar’16) Waste Reduction Energy Conservation 

Renewable Power Bottom Line (end of 2016) 
· 10.4 % increase in renewable energy 

· 27.7 % reduction in greenhouse gas emissions 

· 7 % savings on energy budget, $$ returned to 
general fund 
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• Off-site vs. on-site 
• Wind / solar / hydro 

• Red Cedar river cannot provide adequate power 
• Wind turbines face strong resistance 
• Solar allows for peak shaving of demand 

• Solar 
• Ground- mount vs. car ports 
• Tracking vs. fixed tilt 

• Ownership vs. 3rd party Power Purchase Agreement 
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• Michigan regulates electric choice (Public Act 286, 2008) 
• “no more than 10 percent of an electric utility's average weather-adjusted retail 

sales for the preceding calendar year may take service from an alternative electric 
supplier at any time” 

• Long customer waiting list 
• Off-campus energy purchase not an option 
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• Michigan regulates electric choice (Public Act 286, 2008) 
• “no more than 10 percent of an electric utility's average weather-adjusted retail 

sales for the preceding calendar year may take service from an alternative electric 
supplier at any time” 

• Long customer waiting list 
• Off-campus energy purchase not an option 

• On-campus wind faces strong resistance 
• Worries about visual pollution, ice throw, bird killing, “turbulence 

disturbs pollination patterns”, noise pollution, “cows sensitive to 
vibrations” 
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• Michigan regulates electric choice (Public Act 286, 2008) 
• “no more than 10 percent of an electric utility's average weather-adjusted retail 

sales for the preceding calendar year may take service from an alternative electric 
supplier at any time” 

• Long customer waiting list 
• Off-campus energy purchase not an option 

• On-campus wind faces strong resistance 
• Worries about visual pollution, ice throw, bird killing, “turbulence 

disturbs pollination patterns”, noise pollution, “cows sensitive to 
vibrations” 

• Ground-mount solar consumes valuable farm land 
• ~60 acres needed 
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• Pros: 
• No farm land used 
• Keeps sun, rain & snow

off parked cars 
• Extends life of asphalt 
• Advertises ‘green’

efforts 
• Cons: 

• $20-$30 / MWh initial
cost premium due to car 
port structure 

• Need for phased 
construction 

26-Sep-17 12 



5 MW 

1.5 MW 1 MW 

1 MW 

2 MW 
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http://www.3tier.com/en/support/resource-maps/ 

Direct + Ambient 
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https://www.nrel.gov/pv/assets/images/efficiency-chart.png 
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https://www.nrel.gov/pv/assets/images/efficiency-chart.png
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https://en.wikipedia.org/wiki/Swanson%27s_law 

https://en.wikipedia.org/wiki/Swanson's_law
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Reliability
& Cost
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Solar 

Substation Tie Line 

T.B. Simon Plant 

Electricity Supply Options 

Illustrative Example-
One day of Campus 
Demand 

Lower Off-Peak Tie Line Rate High Peak Tie Line Rate Off-Peak 
11am-7pm 
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Kick-off: Energy Transition Plan 

Start Array Construction (March 3, 2017) 

Anaerobic Digester Completed 

RFQ: Renewable Energy Integrator (July 17, 2014) 
(Sep. 11, 2014) 

RFQ: Renewable Energy Projects (Jan. 29, 2015) 
(Jul. 8, 2015) 

(Jul. 26, 2016) 

Array Completion . 

Energy Transition Plan Completed (Jan.) & BOT adopted (April) 
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• 72 cells on each panel 
• Size:  6”x6” 
• Monocrystalline silicon 

• Panel Size: 3’x6’ 
• Maximum power output: 335 W 
• Power degradation < 0.7%/year 

• Year 25: no less than 80% of initial power 
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• 5,000 parking spots 
• 45 acres 
• 40,000 solar panels 
• 13.4 MW dc peak powe r 
• 10.5 MW ac peak powe r 
• 15,000 MWh/year of 

solar energy 

14 ft 

28 ft 

9 ft 
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  Largest solar carport array in the USA 
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PPA allows MSU to purchase 
power at a fixed price over the 
next 25 years 2015 public service 
commission utility rate $91/MWh, 
but will increase. (DOE-EIA 
projection: 2.3%/year; last 
decade: 3.35%/year) 

Projected total net savings 
~$10M for MSU over the 
25 year PPA period 

Green power is now 
cheaper than brown 
power! 
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• Wolfgang Bauer 
• bauerw@msu.edu 
• +1 517 432 4762 
• http://www.pa.msu.edu/~bauer/ 

• Lynda Boomer 
• boomer@ipf.msu.edu 
• +1 517 432 2213 
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