Emerging Energy Technologies
There are a number of emerging energy technologies that could play a significant role in our electric future, but there are too many unknowns, at this point in time, to make any reasonable projections of the contributions they might make to Michigan’s energy future.
Solar Photovoltaic Systems

Photovoltaic (PV) technology is not new.  It was born in the U.S. in 1954 when Bell Labs researchers developed the first silicon photovoltaic cell.   However, for purposes of the Electric Capacity Forum and utility scale electric generation, it is still considered an emerging technology because PV systems are still fairly expensive, due in part to the high cost of semi-conductor materials.  It is important to note that PV systems are already cost effective in many niche applications (e.g. calculators, watches and other small consumer products, mobile highway signs, solar attic fans, battery charging on boats and recreational vehicles, etc.).  
PV costs continue to drop and PV technology has many attractive attributes including no air pollution and peak production in the summer when electric demand is high.  Distributed PV systems, like other distributed energy resources, can help to minimize line losses and improve system reliability.  PV systems are popular with the general public and progress with building-integrated systems is helping to minimize aesthetic concerns.  PV systems could be considered a demand-side measure which could help reduce peak electric power demands, if customers were provided a sufficient incentive.
Urban Wind Generators
The wind generators we are most familiar with have horizontal axis blades.  Vertical axis rooftop wind turbines are being developed by McKenzie Bay International.  Wind resource evaluations are being performed for a number of buildings including a 22-story condominium complex in downtown Toronto and five Michigan sites.  Vertical axis wind generators are also being considered for the Freedom Tower that will be built on the former site of the World Trade Towers in New York City.  The Freedom Tower is to rise 70 floors and be topped by wind turbines that designers predict will provide 20 percent of the building's electricity.  If plans to commercialize the technology are successful, these systems are likely to be cost competitive in many installations.  
New types of small wind generators are being developed for use by homeowners.  For example, Aerotecture, a small company in Illinois, is developing a 1500 watt wind generator for urban use.  The generator could be installed on the roofline of a house and would have very low startup speeds.  According to the manufacturer, the low speed operation and rigid structure eliminates maintenance and noise concerns and improves performance throughout the year.  Unless combined with battery storage, however, it is not likely that these systems would significantly reduce peak loads. In Michigan, wind speeds tend to be low during the same weather patterns that lead to the highest demands for air conditioning, and therefore the highest summer peak loads.  
Off-Shore Wind Generators

New wind energy resource maps for Michigan indicate a significant energy resource off-shore in the Great Lakes.  Wind speeds in the offshore areas are considered excellent for wind energy development.  Although the costs associated with off-shore development are presently higher than on land, it is expected that the superior off-shore wind production capability will more than make up for the cost differential.  The National Renewable Energy Laboratory has estimated that Michigan has over 44,000 MW of wind energy potential in the area 5-20 kilometers offshore (exclusions include all areas less than 5 km from shore and 2/3 of the area between 5-20 km).  In Europe, installed wind generation capacity in off-shore areas grew from zero in the early 1990’s to 613 MW in October 2004.  An additional 20,000 MW of off-shore capacity is now being explored or already under development in Europe.  A large number of issues – environmental, economic, regulatory, and technical – would need to be addressed before any development could take place in the Great Lakes.  However, it is expected that significant development could occur during the 15-year time horizon being addressed by the CNF.   
Fuel Cells
Fuel cells use hydrogen or hydrogen-derived from other fuels, such as methanol, ethanol, natural gas, gasoline, or diesel fuel, to produce electricity.  Waste heat from a fuel cell can be used to provide hot water or space heating.  More than 2,500 fuel cell systems have been installed as stationary power sources all over the world – in hospitals, nursing homes, hotels, office buildings, schools, utility power plants, and an airport terminal, providing primary power or backup.
According to Allied Business Intelligence, Inc., the current $40 million stationary fuel cell market will grow to more than $10 billion by 2010, and the overall fuel cell energy capacity will increase by a factor of 250, with global stationary fuel cell capacity jumping to over 15,000 MW by 2011 from just 75 MW in 2001. (“Fuel Cell Vehicles to Number 800,000 by 2012, According to ABI,” Oyster Ball, New York www.alliedworld.com ).
