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Performance. in . Solar "99. 1999: Am erican Solar En ergy Society, Boulder,

Standard Test Methods for Electrical Performance of Nonconcentrator Terrestrial Photovoltaic Modules and
Arrays Using Reference Cells 1.1 These test methods cover the electrical performance of photovoltaic
modules and arrays under natural or simulated sunlight using a calibrated reference cell.

The rating of photovoltaic performance ... REFERENCE CONDITIONS The current internationally accepted
standard reference conditions (SRC) for terrestrial nonconcentrating (flat-plate) PV devices were developed
over a period of ten years. The conditions represent a compromise between the simple measurements that can
be performed on afactory ...

concentrator Terrestrial Photovoltaic Reference Cells3 E 1125 Test Method for Calibration of Primary
Nonconcen-trator Terrestrial Photovoltaic Reference Cells Using a ... and reference spectral irradiance
conditions that module or array performance data are corrected to. 3.3 Symbols. 3.3.1 The following symbols
and units are used in these test

|EC 60904-3:2019 describes basic measurement principles for determining the electrical output of PV devices.
The principles given in this document are designed to relate the performance rating of PV devices to a
common reference terrestrial solar spectral irradiance distribution.

One of these ratings is called performance test conditions (PTC), the conditions for which are listed in Table 2
... Standard test method for calibration of primary non-concentrator terrestrial photovoltaic reference cells
using a tabular spectrum. ASTM Annual Book of Standards, Vol. 12.02, ASTM International, West
Conshohaocken, PA (2016)

The subject of performance reference conditions for terrestrial photovoltaic array measurememts is devel oped
in amanner which provides quantitative selection criteriafor the choice of ...

Designation: E1036 - 15 (Reapproved 2019) An American National Standard Standard Test Methods for
Electrical Performance of Nonconcentrator Terrestrial Photovoltaic Modules and Arrays Using Reference
Cells 1 This standard is issued under the fixed designation E1036; the number immediately following the
designation indicates the year of

Designation: E1036 - 12 Standard Test Methods for Electrical Performance of Nonconcentrator Terrestrial

Photovoltaic Modules and Arrays Using Reference Cells 1 This standard is issued under the fixed designation
E1036; the number immediately following the ...
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D. Myers, K. Emery, C. Gueymard, Proposed reference spectral irradiance standards to improve photovoltaic
concentrating system design and performance evaluation, in: Proceeding of the 29th IEEE Photovoltaic
Speciaist Conference, IEEE, 2002.

Nonconcentrator Terrestrial Photovoltaic Modules and Arrays Using Reference Cells' - ASTM E2527 "
Standard Test Method for Electrical Performance of Concentrator Terrestrial Photovoltaic Modules and
Systems Under Natural Sunlight” - ASTM WK22009 " Reporting Photovoltaic Non -Concentrator System
Performance " Sources of Uncertainty

To compare the relative performance of different PV devices and materials a reference standard solar spectral
distribution is necessary. ... The reference terrestrial solar spectral irradiance distribution is given in this
document in order to classify solar simulators according to the spectral performance requirements contained in
|EC 60904-9 ...

Primary terrestrial calibrations require stable, clear-sky conditions with total irradiances measured with an
absolute cavity radiometer , . Other primary terrestrial calibration methods are used by national |aboratories
worldwide . The instability of most thin-film technologies makes them unsuitable for use as reference cells.

performance of cells, modules and devices [2]. The committee used then available atmospheric spectral solar
transmission models, measured data, and standard atmospheric conditions to produce reference spectra
thought to be representative of reasonable natural conditions and PV applications. These spectra (originally
ASTM E891-82, for

May 2002 o NREL/CP-560-32284 Revising and Validating Spectral Irradiance Reference Standards for
Photovoltaic Performance Preprint Daryl R. Myers and Keith Emery National Renewable Energy Laboratory
Christian Gueymard ...

The rationale behind the selection of key photovoltaic performance reference (reporting) conditions, including
the standard Air Mass 1.5 solar spectrum and reference irradiance and ...

These consist in the determination of the PV module output as a function of only two parameters, combined or
independent of each other, the in-plane irradiance and the module temperature, ignoring the angle of incidence
and spectral effects.

use of MODTRAN, SPCTRAL2, and SMARTS2 for PV applications. SEDES2 is a modified version of
SPCTRALZ2 where cloud cover and measured broadband global irradiance is used to modify the clear sky
SPCTRALZ2 modd for use under cloudy skies. MODELING STANDARD SPECTRA Standard reporting
conditions for PV device performance specify the standard ...

Standard Test Methods for Electrical Performance of Nonconcentrator Terrestrial Photovoltaic Modules and
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Arrays Using Reference Cells 1.1 These test methods cover the electrical performance of photovoltaic
modules and arrays under natural or simulated sunlight using a calibrated reference cell. 1.2 Measurements
under avariety of...

The origin of the AM 1.5 spectra, how they are related to actual outdoor spectral distributions, and the
implications for outdoor PV (photovoltaic) performance predictions are explained. It is pointed out that the
AM 1.5 spectra provide a reference point corresponding to a particular set of atmospheric conditions and a
specific air mass. One can expect variationsin ...

One important aspect of measuring terrestrial photovoltaic array electrical performance is the choice of a
reference solar spectrum. Sensitivity to this choice is caused by the narrow spectra ... Expand

Concentrator Terrestrial Photovoltaic Reference Cells Us-ing a Tabular Spectrum E 1328 Terminology
Relating to Photovoltaic Solar Energy ... and reference spectral irradiance conditions that module or array
performance data are corrected to. 3.3 Symbols: 3.3.1 The following symbols and units are used in these test
methods: ar

The reference spectra represen t terrestrial solar spectral . ... Reporting Conditions f or Photovoltaic
Performance. in . Solar "99. 1999: American Solar En er gy Society, Boulder,

The WPV S provides a scale for PV performance measurements that has been established through round-robin
calibration of a group of primary monocrystalline Si reference cells and is traceable to Systeme International
(S1) units. This paper presents an overview of the World Photovoltaic Scale (WPVS) international reference
cell calibration program. The WPVS ...

ASTM-E1036 Standard Test Methods for Electrical Performance of Nonconcentrator Terrestrial Photovoltaic
Modules and Arrays Using Reference Cells ... performance; photovoltaic; testing ;; ICS Number Code 27.160
(Solar energy ... 5.8 The reference conditions of 5.3.1 must be met if the measured 1-V curve exhibits "kinks'
or multiple ...

The near future availability of photovoltaic energy in Europe and Africa in climate-aerosol modeling
experiments. Marco Gaetani, ... Frank Raes, in Renewable and Sustainable Energy Reviews, 2014. 2.5
Photovoltaic performance model. The photovoltaic performance model used in this study integrates climate
variablesin amodel for inclined-plane irradiation and photovoltaic ...

Consensus standard reference terrestrial solar spectra are used to establish nameplate ratings for photovoltaic
device performance at standard reporting conditions. This report describes reference solar spectra developed in
the United States and international consensus standards community that are widely accepted as of thiswriting
(June 2011).
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A number of uncertainty analyses of PV measurements have been published for genera 1V measurements, ,
gpectral corrections, and reference cell calibrations, . Reference concluded that the magnitude of uncertainty in
spectral correctionsis directly proportional to the size of the spectral mismatch factor.

This conference paper describes the American Society for Testing and Materials (ASTM), the International
Electrotechnica  Commission (IEC), and the International Standards Organization (1SO) standard solar
terrestrial  spectra (ASTM G-159, IEC-904-3, 1SO 9845-1) provide standard spectra for photovoltaic

performance applications. Modern ...

Consensus standard reference terrestrial solar spectra are used to establish nameplate ratings for photovoltaic
device performance at standard reporting conditions. This report describes ...
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