



Instrument: 
EKO Spectroradiometer, DOE# 127847

Customer: 
NREL/OTF/Rodriguez
Calibrated by: 
Afshin M. Andreas, NREL/SRRL

Make: 

EKO

Model: 
MS-700
S/N: 
 
S07125.02
Cal. Date: 
10/17/2012
Due Date: 
10/17/2013
Received: 
IN Tolerance
The EKO spectroradiometer model MS-700 serial no. S07125.02 was calibrated against NIST Standard of Spectral Irradiance F655 at 50 cm on 17 October 2012.

Prior to calibration, a wavelength check was performed using an Hg penlight.  Wavelength errors were much less than 1nm.
The following plot shows a wavelength scan of the Hg line source:
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Prior to calibration the NIST Standard Lamp F655 was measured using the existing calibration file.  
The following plot shows the ratio of F655 measurement and NIST F655 Data:
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Note: The red and green lines show the measurement uncertainty of the MS-700.

An existing 0.1nm-resolution data file, which was interpolated from the NIST F655 calibration data, was used for this calibration. 
The raw signal of the F655 was measured (by uploading a unity file into the MS-700), and then a calibration file was computed by taking the NIST data divided by the signal data.  The resulting calibration file was then uploaded into the MS-700.  Files were transferred to the MS-700 using the manufacture provided software called “ProfEdit.”
This calibration for the MS-700 was created from 345.4 to 1066.5 nm at 3.3nm-resolution.  This calibration file is automatically applied to all data measured by the MS-700.  This file is also included in the AIM database.  
The following plot shows the ratio of new calibration (10/2012) / old calibration (10/2011):
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The following plot shows how well the MS-700 was able to measure the F655 lamp after calibration, which shows the ratio of F655 measurement and NIST F655 Data:
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The following table shows RSS NIST uncertainty compared with the ratio of a measurement of F655 (after EKO MS-700 calibration) and the NIST F620 Data:

Uncertainties from Table 2, NIST F-620 FEL Calibration Report, October 12, 2006.

	
	250nm
	350nm
	450nm
	555 nm
	655 nm
	900 nm
	1600 nm
	2000 nm
	2300 nm
	2400 nm

	NIST
	1.74 %
	1.27 % 
	0.91 %
	0.77 %
	0.69 %
	0.57 %
	0.47 %
	0.50 %
	0.49 %
	1.11 %

	
	
	
	
	
	
	
	
	
	
	

	EKO
	N/A
	0.45 %
	-0.08 %
	-0.05 %
	-0.05 %
	-0.02 %
	N/A
	N/A
	N/A
	N/A


The 150-watt Oriel Solar Simulator was measured (after calibration) to compare the measurement made after the previous calibration.

The following plot shows the ratio of new meas. (10/2012) / old meas. (10/2011):
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Wavelength coefficients (used for wavelengths calibration) as well as other settings for the MS-700 are listed the table below.  These settings can be viewed or changed using the “ProfEdit” software.

	Firmware Setting
	MS-700 Value

	WL Coeff C0
	3.02177e+002

	WL Coeff C1
	3.31710e+000

	WL Coeff C2
	3.98402e-004

	WL Coeff C3
	-1.88313e-006

	WL Coeff C4
	0

	Option P0
	None

	Option P1
	None

	Option P2
	None

	Option P3
	None

	Temp Ctrl (deg C)
	25.0


Note:

For this calibration a spare MS-700 Control box (s/n EX08185.01) and control cable were used.  The control box only provides power and converts the RS-422 communication into an RS-232 for the computer; therefore it should have no affect on the spectral calibration of the unit, since all the processing and application of the calibration file is done within the MS-700 head unit.

As of 9/7/2010, the calibration interval has been changed to 12 months (instead of 6 months) at the request of customer.
Ancillary Tests

A non-linearity of the MS-700 integration times was never conducted.  Recent studies of diode arrays have shown this to be a possible issue.  The NIST lamp (and a ND 1.5 filter as needed) was measured at all integration times and compared to the calibration integration time of 500 ms.
Results:

	Integration Time
	Observed Error from 500ms

	10 ms
	2-3%

	20 ms
	2-3%

	50 ms *
	2-3%

	100 ms *
	2%

	200 ms *
	1-2%

	500 ms *
	Reference measurement (used for Calibration)

	1000 ms *
	No measurable error

	2000 ms *
	No measurable error

	5000 ms *
	1%


*Used during typical outdoor measurements (all conditions).
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