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Evaluation of gross electricity amount through a year
on a solar thermal electric power system
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Abstract

Evaluation of output amount of solar thermal electric power system is one of the
important problems. It is meaningless to design a practical electric power plant whose
amount of the output through a year cannot be estimated. However, it is difficult to
estimate the value in the solar thermal power plant, since the input energy of solar
insolation is very changeable and uncontrollable through a year. An estimation method
of the value is proposed in this paper. The method bases on the daily operation data of a
few solar thermal electric power plants and the daily data of insolations. The efficiency
of the solar thermal plant depends on the solar input energy. So it is not able to represent
with one value. It is found from the operation data that the gradient of the relation with
the output to the insolation has one value with one plant. We call the efficiency of plant
evaluation. Overall thermal characteristics of the plant are also given from a simple

analysis.
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Approximate equations of daily electric power
output g (I,) and daily cumulative insolation

f(1y).
g(ly)=pl.+gq

P 9
Nio plant 0. 089 —0.21
Soiar One 0. 256 —1.145
Themis 0. 157 —0.71
Expected plant 0.280 —=0.7

f(I,)=a exp (—bl,) + c/s exp {—(I,—d)/ 2 s}

a b ¢ d s
Nio 18.2 0.6 8.8 4.8 1.6
barstow 5.0 0.46 18.0 7.1 1.9
Targasonne 8.5 0.42 12.0 6.8 2.0

# 2 Estimated amounts of electric power output in a

year.
Plants Location
Nio Barstow Targasonne
X10'kWh/y X10*kWh/y X 10*kWh/y
Nio plant 54.0 170. 2 114.5
7 1=8.9% (1.0) (8.15) (2.12)
A=12,912nd
Solar One 352.6 1,782.4 1,117.3
n+=25.6% (0.20) (1. 0) (0.63)
A=1T1,44Tad
Themis 24.3 142.5 88.2
7 +=15.7% (0.27) (1.62) (1.0
A =10, 740nd
Expected plant n r=28%
A=12,912nd 162. 8 524.7 305.9
A=171,447nf 900. 7 2,903. 4 1,941. 8
A =10, 740d 135.4 436.5 291.9
cf. A is area of total mirrors.

— and () present real plants and the ratios to
them, respectively.
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