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Alternative Energy 

§  What is it? 
§  How is it produced? 
§  Who generates it? 
§  What are the pros and cons? 
§  Trends? 
§  Questions? 
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Historical perspective 

§  Working with alternative energy 
developers in the 1980s 

§  Many of the issues that surfaced thirty 
years ago have not changed 

§  What has changed: 
§ Dramatic reduction in the cost of alternative 

energy 
§  Technology has vastly improved  
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Alternative Energy for Utilities 

§  Public Utilities Regulatory Policy Act of 
1978 (PURPA) 
§ Required public utilities to purchase the entire 

electric output of certain privately owned 
generating plants 

§  Power Purchase Agreements must be offered 
if electricity arises from: 
§ Renewable energy 
§ Waste fuel to produce energy 
§ Cogeneration (“combined heat and power”)  
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Why was the law passed? 

§  Oil embargo of 1973 showed U.S. energy 
vulnerability  

§  Search for additional domestic energy 
sources 
§ Utilize the “free energy” provided by wind, 

water, and solar 
§ Use waste as fuel 
§  Improve the efficiency of fossil fuels by using 

the energy twice (cogeneration) 
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Michigan Utilities thwarted PURPA 

§  Third party generation was a challenge to 
the existing utility model 
§  Power Purchase Agreements did not allow for 

any profit to the utility 
§  Very few PURPA projects in Michigan 

§ Small waste wood fired projects in the mid 1980s 
§ Very small hydroelectric projects (some very old) 
§ Exception – very large gas fired cogeneration in 

Midland to service steam needs of Dow Chemical  
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First, what is conventional energy? 

§  Electricity produced by using steam  
§  Water heated to produce high pressure 

steam  
§  Steam is forced through a turbine  
§  The turbine turns a bundle of wires in a 

magnetic field (the generator) 
§  Source of steam can be coal, oil, natural gas, 

nuclear fission 
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Schematic of basic electric generation 
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How is steam produced? 
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§  Older technology 
§  Combusting coal 
§  Combusting natural gas 
§  Combusting oil  
§  Heat from a nuclear reactor 



What is the newer technology? 

§  Combust natural gas in a jet engine 
§  Jet engines have turbines 
§  The turning of the turbine turns an 

electric generator  
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Consumers Energy Plant in Zeeland, MI 
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What is alternative energy? 

§ Electricity generated from: 
§  Non combustion 

§  Wind (renewable) 
§  Solar (renewable) 
§  Water (Hydro) (renewable) 

§  Combustion 
§  Biomass (renewable) 
§  Waste as fuel 
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Wind energy in Michigan 

§  More than 20 
wind farms in 
Michigan 

§  Some are owned 
by the utilities  

§  Some are owned 
by independent 
power entities 
feeding utilities 
under  Power 
Purchase 
Agreements  
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Hydro energy in Michigan 

§  Small hydroelectric 
generating plants 

§  Over 50 such plants 
in Michigan 

§  owned by  
§  utilities 
§  municipalities 
§  private companies with 

utility Power Purchase 
Agreements  
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Solar energy in Michigan 
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§  Photovoltaic arrays 

§  More than 20 solar 
generating plants 
delivering to utilities 

§  More than 2000 
small self-
generating arrays 

§  More than 40 larger 
self-generating 
arrays 

 



Biomass energy in Michigan - wood  

§  Wood-fired using 
wood waste (and 
sometimes tires) 

§  Sell the electricity 
to utilities or use 
on site 

§  8 in Michigan 
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Biomass Energy in Michigan - Agricultural  

§  Large dairy farm or 
turkey farm 
§  Manure processed in 

bio-digester 
§  Digester produces 

natural gas (methane) 

§  Methane used to 
produce electricity 
which is sold to utility 

17 



Biomass energy in Michigan - waste 

§  Landfill gas (7) 
§ Capture methane 
§  Fire it in internal 

combustion engine 
to produce 
electricity 

§  Power purchase 
agreement with 
local utility 
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The case for alternative energy 

§ No increase in fuel costs over time 
§  Wind, solar, bio digester, landfill gas, hydro 

§ No emissions (better public health) 
§  Wind, solar, hydro 

§ Domestically produced (fuel security) 
§  Wind, solar, hydro, biomass 

§ Uses BTUs otherwise going to waste 
§  Landfill gas, biomass 
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Other considerations 
§  Third party generation projects eliminate cost 

overrun risk to ratepayers 
§ New projects are smaller generation 

increments and therefore better track electric 
load growth 

§  Projects can be installed very quickly 
§ Distributed generation projects can be 

installed at remote locations to provide grid 
support and reduce line losses of electricity  
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Trends (National; Michigan?) 
§  Clean energy is cost competitive (or cheaper) 
§  Dispersed (distributed) generation 

§  Smaller generating stations 
§  More generating stations 
§  Advanced power electronics 
§  Energy storage  

§  Ratepayers (could) have unprecedented choices 
for managing their consumption 
§  Smart meters create many more options 
§  Better energy efficiency 
§  More self-generation 
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Questions 
§  Will utilities build alternative energy projects 

on their own without encouragement? 
§  Will utilities buy alternative energy from third 

party generating companies? 
§  Will utilities work against self-generation? 
§  Will Michigan realize the benefits of smart 

meters 
§  How closely will Michigan regulate the utility 

monopolies? 
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