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Studies have been carried out on the feasibility of solar thermal electric plants using parabolic
trough technology at selected sites in Spain, Morocco and Crete. Assessments of siting and
economic issues were made based on a large number of criteria which took into account siting
constraints, system performance, expected investment costs and economic analyses on the
levelized cost of electricity. Electrical performance was estimated using a computer model that
was validated against actual data from the SEGS plants in California. The methods, assumptions
and results of the study will be presented and discussed. These assessments, in part funded by
the Commission of European Communities, benefited from the active participation of key utilities
and/or institutions in each of the affected countries.

Plant configurations consisted of both the SEGS-type and a configuration in which a parabolic
trough solar field is integrated with a combustion turbine combined cycle plant. Performance
projections were based on available weather data which, in some cases, consisted only of cloud
cover or hours of sunshine information. Validation of the performance model consisted primarily
of comparisons between actual data and projections for selected days in various seasons of the
;sar, including cases for clear days, cloudy days and windy days. Plant operating data was
recorded at ten minute intervals for approximately thirty parameters in the power block and solar
field. The primary results which were used for comparison between projected and actual output
are solar field thermal output, solar electric output, solar-to-electric efficiency and parasitic electric
loads. In general the model performed reasonably well, though it is clear that transients need to
be handled with a more sophisticated modeling approach.

Investment costs for the solar plants were built up from reasonably detailed subsystem-level cost
models which have foundations in actual SEGS plant costs, modified by more recent equipment
estimates where feasible. Economic results were based on appropriate assumptions for the region,
and then examined by exercising various sensitivity parameters. Levelized costs of electricity
were calculated using the 1EA method. Since these plants are hybrid solar thermal electric systems
which can also operate using natural gas as an energy source, base load operation was evaluated
as well as peaking operation. The results show a wide range of levelized electricity costs
depending not only on site insolation but also on the electricity demand profile assumed for the
analyses.


