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1.2 WHAT IS PHOTOVOLTAICS?

Photovoltaics is the technology that generates direct current (DC) electrical power mea-
sured in Watts (W) or kiloWatts (kW) from semiconductors when they are illuminated
by photons. As long as light is shining on the solar cell (the name for the individual
PV element), it generates electrical power. When the light stops, the electricity stops.
Solar cells never need recharging like a battery. Some have been in continuous outdoor
operation on Earth or in space for over 30 years.

Table 1.1 lists some of the advantages and disadvantages of photovoltaics. Note,
that they include both technical and nontechnical issues. Often, the advantages and disad-
vantages of photovoltaics are almost completely opposite of conventional fossil-fuel power
plants. For example, fossil-fuel plants have disadvantages of: a wide range of environ-
mentally hazardous emissions, parts which wear out, steadily increasing fuel costs, they
are not modular (deployable in small increments), and they suffer low public opinion (no
one wants a coal burning power plant in their neighborhood). Photovoltaics suffers none
of these problems. The two common traits are that both PV and fossil fueled power plants
are very reliable but lack the advantage of storage.

Notice that several of the disadvantages are nontechnical but relate to economics
and infrastructure. They are partially compensated for by a very high public acceptance
and awareness of the environmental benefits. During the late 1990s, the average growth
rate of PV production was over 33% per annum.

What is the physical basis of PV operation? Solar cells are made of materials
called semiconductors, which have weakly bonded electrons occupying a band of energy

Table 1.1 Advantages and disadvantages of photovoltaics

Advantages of photovoltaics Disadvantages of photovoltaics

Fuel source is vast and essentially infinite Fuel source is diffuse (sunlight is a
relatively low-density energy)

No emissions, no combustion or radioactive fuel for
disposal (does not contribute perceptibly to global
climate change or pollution)

Low operating costs (no fuel) High installation costs
No moving parts (no wear)
Ambient temperature operation (no high temperature

corrosion or safety issues)
High reliability in modules (>20 years) Poorer reliability of auxiliary (balance of

system) elements including storage
Modular (small or large increments)
Quick installation
Can be integrated into new or existing building

structures
Can be installed at nearly any point-of-use Lack of widespread commercially available

system integration and installation so far
Daily output peak may match local demand Lack of economical efficient energy storage
High public acceptance
Excellent safety record




