



Instrument: 
PREDE Direct Normal Spectroradiometer, DOE# 128771
Customer: 
NREL/SRRL (BMS)
Calibrated by: 
Afshin M. Andreas, NREL/SRRL

Make: 

Prede

Model: 
PGS-100
S/N: 
 
S09032
Cal. Date: 
08/20/2010
Due Date: 
02/20/2011
Received: 
IN Tolerance
The Prede direct normal spectroradiometer model PGS-100 serial no. S09032 was calibrated against outdoors against the LI-1800 PRS-158 spectroradiometer with direct normal limiting tube on 20 August 2010.  The PRS-158 was calibrated against NIST Standard of Spectral Irradiance F620 at 50 cm on 17 August 2010.

PGS-100 S/N S09032 is now NREL property and replaces S/N S08029 which had a faulty shutter.
The PGS-100 data collection software provided by the manufacture only applies a wavelength calibration to the instrument.  The user must write their own software to apply the irradiance calibration.  The wavelength calibration file is a two column file, first column is array number (1-1024), and the second column is wavelength (nm).  This file is on the SRRL Prede Data Acquisition computer as D:\PGS100\sn09537a.csv.  This file will also be included in the AIM database.
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 did not produce enough output to be measured.  Several performance and acceptance testing of S/N S09032 was done on an earlier date of 5/6/2010, which included a wavelength calibration check using measured data from the Oriel Solar Simulator indoors.  Since this is a diode array spectroradiometer, the wavelength calibration should not shift under normal conditions.
The following plot shows the simulator scan compared to the values for the known Xenon emission lines:
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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 near solar noon on a clear day.  The reference instrument was a NIST traceable LI-1800 with temperature control.   The LI-1800 was chosen because it has nearly the same bandwidth with the PGS-100, which is 3.6nm.
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 LI-1800 (red):
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A reference spectrum for the PGS-100 was created by interpolating the 1 nm spectral data from the LI-1800 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 units of the resulting calibration file is W/m^2/nm/count.    This file is located on the MIDC Data Acquisition computer as e:\programs\specgrab\srrl_pgs100_cf.csv.  This file will also be included in the aim database.
The final calibration file was the average of 3 calibration files made at 11:45, 11:50, and 12:05 MST.
The following plot shows the ratio of new calibration (8/2010) / old calibration (11/2009):
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Note: The reason for the large sinusoidal patterns is because of the difference is wavelength calibration for the new and old irradiance calibration files (the old irradiance calibration was done using the wavelength calibration of the old instrument S/N S08029).
The new calibration file was applied to the 13:00 MST signal data and compared to the reference LI-1800 spectrum (red):
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The new calibration file was input into the MIDC Data Acquisition PC on 9/3/2010 at sunrise.
Cc:
AIM Database
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