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�
Background and Benefits





	Cogeneration is any process that enables the use of energy normally lost (i.e., "waste energy") during the process of generating energy for a particular purpose.  Energy that is normally lost is then recaptured and used to generate a second form of energy for another purpose.  Cogeneration increases the efficiency of power generation by simultaneously generating both electricity (or mechanical energy) and then usable heat energy.  The combined generation of two types of energy is generally less expensive than purchasing electricity and using another energy source (e.g., heating oil, gas, or coal) to satisfy nonelectric energy requirements.  Cogeneration increases the fuel utilization efficiency of power plants from about 30 or 40 percent to about 70 or 80 percent.  Resulting energy savings, therefore, can amount to as much as 50 percent.





	Cogeneration is not a new technology; it has been available since the late 1880s.  The recent resurgence of interest is a result of applying intelligent energy design to improve energy efficiency.  By incorporating cogeneration into new or existing power plant designs, installations can sharply reduce the amount of energy that is wasted in each gallon of fuel.  Revived interest in cogeneration has also been helped by the Public Utility Regulatory Policy Act (PURPA), part of the 1978 National Energy Act, which exempts cogeneration plants (that meet certain requirements) from the Federal and state regulations that govern most commercial electricity generation plants.  The PURPA obligates electric utilities to purchase excess electricity from private cogeneration plants at reasonable rates, which usually amounts to the utility's "avoided cost' - what it would have cost the utility to generate that power themselves.





Cogeneration in the Navy





	The following approaches are possible ways to implement cogeneration at Navy installations:





Electrical dispatch.  This approach fosters creation of a cogeneration power plant that is large enough to meet an installation's total electricity requirements.  Thermal energy is a byproduct.  While such a plant is normally independent of the electric utility's distribution 'grid," installations that adopt their approach will still require "standby" electric service from the utility, which can be expensive.





Thermal dispatch.  This is the opposite of electric dispatch.  Under this approach, the system is made large enough to meet an installation's peak thermal requirements; electricity is the byproduct.  Normally, an installation must purchase the remaining electrical requirement from the utility.  Some large industrial plants with high thermal loads, however, end up generating more electricity than they need and sell the excess to the grid.





Hybrid strategy.  A third approach is to build a smaller cogeneration system than would be needed under the other two approaches.  Such a system operates for maximum savings at peak electric demand periods; at other times it operates to meet thermal requirements.  Under this hybrid strategy, similar to thermal dispatch, the installation still has to purchase a portion of its electricity from the utility.  It may also have to operate additional boilers to obtain thermal energy.





	Many types and sizes of "off-the-shelf" cogeneration units are available today.  The three basic system units are extraction or back-pressure steam turbines, combustion gas turbines, and diesel engines.  Cogeneration systems can be built from scratch or retrofitted to existing power plants.





Steam turbine.  These systems consist of a boiler that generates high-pressure steam, which in turn drives a turbine.  Boilers are typical] find by oil, natural gas, or coal.  However, industrial byproducts or municipal wastes can also be used as fuels.  The' turbine often drives an electrical generator, but can power anything requiring shaft horsepower (i.e., mechanical energy).  When used for cogeneration, steam turbines use the steam left over from another application.  Steam turbines generally use fuel very efficiently.





Combustion gas turbine.  These systems consist of one or more gas turbine engines fueled by natural gas or light petroleum products (as opposed to heavy fuel oil).  The products of combustion drive a turbine that can either power an electrical generator or some other mechanical device.  The hot exhaust gases can be used either directly in process heating applications or indirectly via a heat exchanger.





Diesel engine.  This is a type of internal combustion engine that produces shaft power for an electrical generator or other mechanical device.  We can recover the engine's waste heat from either the exhaust gases or from the engine coolant in the form of hot water.  While diesel-powered cogeneration plants generate the most electricity for the amount of heat produced, they have the lowest fuel utilization efficiency and generally produce the lowest maximum steam pressure.





Negotiating Cogeneration Electrical Rates With Utilities





	If a Navy installation decides to install a cogeneration unit, it may have to renegotiate its electric rates with the local electric utility.  For example, using an electric dispatch system unit that meets most or all of an installation's electricity demand will require the installation to negotiate a standby electric service from the utility, which can be expensive.  A smaller electrical dispatch unit that supplies part of the installation’s electricity requirements will not require contract renegotiation.





	A thermal dispatch unit, which produces electricity as a byproduct, obviously reduces the Navy installation's electricity purchase requirements.  In extreme cases, thermal dispatch units produce more power than the facility can use, which requires negotiating an agreement whereby the installation sells its excess electricity to the grid.  Under PURPA, electric utilities must purchase electricity at a price equal to their avoided cost.  The local utility's avoided cost should be determined in advance and included in the economic justification needed for developing a large cogeneration plant.
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