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The comparative techno-economic analysis of different PV cells and their technologies should
be based on the correct measurements of the efficiency of these cells. For this purpose the special
procedure was implemented into practice, which includes the following steps: the choice of the
standard spectrum, calibration of the reference solar cells, measurements on sun simulators of
high quality, calculation of spectral difference between the reference and mass-produced solar
cells. The steps of this procedure as well as the types of terrestrial solar radiation simulators and
methods of reference cells calibration are described in the paper.

High precision of the developed procedure of exact measurements of solar cells parameters
has been confirmed by practical coincidence of the parameters of the reference solar cells
developed in Russia and in the countries of the European Community. Joint measurements of the
kind describee, in this paper were carried out in October 1993 in the European Joint Research
Center (Ispra, Italy) with the participation of the author.

A very complex problem of the measurement of the concentrated solar cells parameters ii
discussed. The most complicated is the development of the reference solar cell, which should be
characterized not only by high stability of its properties but also by the linearity of the output
electrical parameters in the wide range of solar light concentration - from Sun 1 to Sun 20-30 (this
concentration ratio was chosen for the first Russian PV power plant of 1 MW capacity where the
author of this paper is the project leader), or to Sun 80-100 (which is typical now for high
efficiency silicon solar cells based on sophisticated design and technology), or even to Sun 500-
1000 (the concentration ratio used in tests of the GaAs-AlGaAs cells proposed for work in the
focus of parabolic dishes).

The possibility of developing such a special solar cell is based on designing solar cells with
low series resistance [ 1J. Various technical and design opportunities for developing such reference
cells are discussed in the paper.

Estimating the quality of solar cells without using Sun simulators [2] and measurements of
the parameters of the solar cells and modules in natural solar light are also considered.

Only the correct using of the proposed procedure gives an opportunity of meaningful
comparison between different technologies of solar cells and modules for the large-scale terrestrial
applications.
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