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The Prede direct normal spectroradiometer model PGS-100 serial no. S09032 was calibrated against outdoors against the SOMA S-9011 s/n 290022 spectroradiometer with direct normal limiting tube on 22 May 2020.  The S-9011 was calibrated against NIST Standard of Spectral Irradiance F680 at 50 cm on 16 December 2019.  The S-9011 integration sphere with limiting tube was mounted on EKO STR-32G solar tracker using a double Eppley Cavity mounting bracket.  The S-9011 spectroradiometer was located indoors with a long fiber optics cable leading through a wall penetration to the outdoor tracker.  The PGS-100 detector temperature was monitored directly from the control box to verify it was operating at 35 degrees C.
The PGS-100 spectroradiometer only reports counts for each pixel.  The user must write their own software to apply the irradiance calibration for each pixel.  Each pixel corresponds to a wavelength, the wavelength vs pixel data was provided by the manufacture.   NREL uses a Campbell data logger to collect the reported counts and then it applies the calibration factors to each pixel.  Since only irradiance is stored to disk, the corresponding wavelength values are part of the MIDC web site configuration.
The direct normal enclosure for the PGS-100 is not removable, which makes calibration of the instrument very difficult or impossible in the lab due to the very small 1 degree field of view.  See the Oct-2008 PGS-100 calibration report for more information.
To check the wavelength calibration the Hg penlight does not produce enough output to be measured, so the outdoor spectra were simply compared to the PRS-175 during this irradiance calibration processes.  Since this is a diode array spectroradiometer, the wavelength calibration should not shift under normal conditions.  Several performance and acceptance testing where done when the instrument was new, which included a wavelength calibration check using measured data from the Oriel Solar Simulator indoors (see the Aug-2010 PGS-100 calibration report for more information).
For the irradiance calibration it was not possible to set the correct geometry to achieve an accurate absolute spectral irradiance calibration.  Therefore the calibration was done outdoors on a clear day, when the broadband direct normal irradiance levels are at least 900 W/m2.  The reference instrument was a NIST traceable S-9011 spectroradiometer with Silicon and InGaAs diode arrays (crossover at 950nm).
Prior to calibration the outdoor spectrum was measured using the existing calibration files (both irradiance and wavelength).  The following two plots show the absolute irradiances from both spectroradiometers and ratio PGS-100 (blue) and the reference S-9011 (red):
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A reference spectrum for the PGS-100 was created by interpolating the 1 nm spectral data from the S-9011 to 0.1 nm resolution and selecting the corresponding wavelengths used by the PGS-100.  
The calibration file was created for the PGS-100 by taking the reference spectrum divided by the signal output of the PGS-100 at each wavelength.  The unit of the resulting calibration file is W/m^2/nm/count and contains two columns: wavelength and irradiance (comma delimited).    This file is stored on the PGS-100 CR800 data logger memory as srrl_pgs100_cf.csv.  This file will also be included in the AIM database.
The final calibration file was the average of 7 calibration files made at 10:30 through 11:00 MST at 5 minute intervals.
The following plot shows the ratio of new calibration (05/2020) / old calibration (5/2017):
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The new calibration file was applied to the 10:45 MST signal data (blue) and compared to the reference S-9011 spectrum (red):
[image: image3.png]17—
16-

g

12-

Watts/'

10|
05
06-

04~ ,
3340 4000

110-
108
1.06-
104-
1.02-

Al File B)

100, "

056-.
0.96-
094
092
090, ,

3340 4000

1045-usingn
wbo  esho who ssho 1o 1o7ss

—
wbo esho  sbo ssho 1000  to7ss




Calibration Report





National Renewable Energy Laboratory                                                                                                      










