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Extending utility distribution lines to isolated customers with
relatively small electrical loads is generally not economical
for electric utility companies, because the construction and
maintenance cost of such lines greatly exceeds their revenue
potential. In the US, line extension costs average $30,000 per
mile. Since isolated homeowners are oftea required to pay for
the installation and maintenance of these line, over 100,000
homeowners have chosen to produce their own electric power using
gasoline, propane, or diesel-fueled engine generators.

Photovoltaic (PV) hybrid power systems - containing solar
arrays, battery energy storage, and supplemental
engine-generators - are an environmentally superior way to
supply electric energy to such homes. PV hybrid power systems
also represent a near-term "high value" market for photovoltaics
that may be less expensive than either line extension or engine
generator, especially if the price could be reduced through
quantity purchases and design standardization, and if the
purchaser could amortize the system cost over a period of 10 to
15 years.

The New York Power Authority has embarked on a program to
develop, demonstrate and monitor the operation of a reliable and
easy-to-maintain PV hybrid power system for rural off-grid
homeowners. A full-scale prototype system was constructed in
late summer, 1993 and installed at a home in Crown Point, NY
(120 miles northeast of Albany). It contains a 1000 Watt (peak)
PV array, 21 kWh battery bank, a 2500 Watt inverter (with 6000
Watt surge capacity), a 4 kVA propane-fueled engine generator,
and a 2.8 kW battery charger. The solar array is expected to
supply about 60 percent of the home's electricity over the year;
the engine-generator will furnish the rest.

All system components, including the solar array, are mounted on
a transportable equipment platform placed on the ground outside
the house. The paper will discuss the advantages of this
approach over the more conventional installation of components
in the house and on the roof, the design optimization of
component sizes, and results of performance monitoring.


