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Abstract


Solar radiation measurement is an important part of solar resource assessment, as the world continues to look to the sun as a source of clean, renewable energy.  Critical to accurate solar radiation measurement is good instrument calibration.  At the National Renewable Energy Laboratory (NREL), instrument calibration is performed through a process called Broadband Outdoor Radiometer Calibration (BORCAL).  This process uses the Radiometer Calibration and Characterization (RCC) software, which allows large numbers of instruments to be calibrated at the same time.  The original RCC made the calibration process much easier, as it integrated multiple functions of the BORCAL on a single computer.  However, advances in computing technology and new calibration methodology made the first RCC inadequate.  A second version of the RCC was created to overcome these issues.  Unfortunately, the new system’s database was not compatible with the old, meaning the old data needed to be converted before it could be imported into the new system.  Conversion was accomplished with a set of utility programs and the process was verified by comparing similar calculation results between the old and the new RCC systems.  The conversion was successful, adding to the value of the new calibration system.

Introduction

Solar radiation has been monitored and measured since the late 1800s.  Recently, however, its importance has elevated as the world works to assess the potential for using the sun as a source of clean, renewable energy.

Two types of instruments perform fundamental solar radiation measurements.  First, pyrheliometers measure direct irradiance from the sun (Figure 1).  Mounted on a tracking device, they follow the sun throughout the day.  They measure direct beam irradiance (radiation traveling in a straight line from the sun).  Pyranometers are the other type, measuring diffuse (all radiation but the direct beam) or global (the sum of direct and diffuse) irradiance (Myers, 2002).

Fundamental to accurate solar radiation measurement is good instrument calibration.  At NREL, the Solar Radiation Research Laboratory (SRRL) performs radiometer calibration traceable to the international standard.  Reference instruments at SRRL are calibrated every five years against the World Radiometric Reference in Davos, Switzerland, and are inter-compared annually as a performance check (Miyake, 1993).  These reference instruments are then used to calibrate instruments used for field measurements of solar radiation.

Due to an increasing volume of instruments needing annual calibration, SRRL developed a process called the Broadband Outdoor Radiometer Calibration (BORCAL) for performing calibrations of many instruments simultaneously (Stoffel, 1995).  This process runs on software also developed at SRRL, called Radiometer Calibration and Characterization (RCC).

Researchers from SRRL developed the original RCC in 1994.  It was based on the MS-DOS platform, and greatly simplified the BORCAL process by integrated on the functions of the BORCAL on to just one computer.  It allowed real time quality assessment of data, alerting the BORCAL operators in the event an instrument was giving strange readings and automatically flagging suspect or erroneous data.  Several minor revisions were made over the course of RCC v1.0’s lifetime; however, updates in computer technology and new calibration methods eventually made the original RCC inadequate.

In late 2000, SRRL began developing specifications of the next generation of RCC, to be based on the Microsoft Windows platform.  This new version would feature improved calculation methods and documentation.  It also would give users greater flexibility in configuration and better reporting of results.

Some capabilities in the old system could be greatly improved upon, and these enhancements necessitated a redesign of the database, including a change from Paradox to Access DBMS.  While this made the new RCC more capable than its predecessor, it also meant the two databases were no longer compatible.

Several factors made bringing the two databases together desirable.  First and foremost, the new calculation methods for instrument responsivities needed to be verified with historical data.  Second, the old system had been collecting data using the same instruments for several years and held a valuable instrument history.  If the old database could be brought forward into the new system, histories for those instruments could be preserved.  Finally, due to the time needed for development and transition to the new system, reports for some of the later BORCAL data sets were not generated and needed generating by the new RCC.

Once the decision was made to merge the old database with the new, the next question was how.  The old system was based on a Paradox database, while the new used Microsoft Access.  Paradox could export to comma separated values (CSV) files, and Access could import them, but the layout differences prevented a direct data transfer.  Changes had to be made first.

Reformatting the data by hand was out of the question for two reasons.  First, the data was simply too complex.  Second, since RCC had been used for several years at three different sites, there was far too much data.  A computer program was necessary to make the conversion.  Modifying the new RCC to accept and process the data was impractical since the database tables had to be in the Access format before RCC could read it.  There was also the issue of developing a significant module in the new software that would only be used one time.  The best option was a set of utilities created only to perform the conversion and bridge the gap between Paradox’s CSV exports and Access’ CSV imports.

Materials and Methods


Having never worked on a programming project of this magnitude before, I answered some of my initial design questions by examining the simplest data file and considering options for reformatting it.  I learned much more from this approach than I had intended.  

The first thing I found was that the classroom programming techniques I had just been taught were somewhat outdated.  As I browsed the Internet for help, I found that the style my C++ reference book used was not quite the accepted standard (Gaddis, 2001).  Fortunately, the differences were minor.  As such, I made the decision to follow the prevailing standard to exploit the Internet as a help resource.

The first difference was in the declaration of the main function.  The book says to declare the main function as void main(void), where the main function would return a void to the operating system when it completed execution.  By the C++ standard, main returns an integer, and should instead be declared int main().  This change had no impact on program compiling or execution, as Microsoft Visual C++ 6.0 would compile the code regardless.  However, the correct method was known, and there was no reason not to follow it.

The other significant difference was header declarations and usage.  The declaration was a minor change:  the .h that was used in C style and pre-standard C++ headers was dropped.  For example, #include <iostream.h> became #include <iostream>.  Shifting to the standard C++ headers also required the additional declaration using namespace std; to be able to fully use the new headers’ capabilities.

Some of the other early programming experiments proved more directly useful.  My experience with file operations before this project was very limited, and as such some of the project requirements couldn’t be implemented at my programming skill level.  Open, read, write, and close a file was the extent of my knowledge in file operations.  At the outset this would seem to be enough, but with literally thousands of files to process, one-at-a-time processing would be very tedious.  

With a little research, I was able to gain enough knowledge of the Windows Application Programming Interface (API) to make my programs far more capable.  I developed a function that could read a list of files in a directory and build a list of files of a particular type.  Although simple in concept, this block of code turned into an enormous time saver later on.  It allowed the processing of an entire directory of data files with one command, rather than just one file.

Due to the one-time execution nature of a conversion program, the readability and ease of modification of the source code was more important than the computer’s resource usage.  This led to several design decisions that sacrificed efficient memory usage and processing speed for source code simplicity.  Easy to read source code is especially important in this project, as it is very likely that another programmer will need to make changes later on.

To facilitate understandable code, C++ Standard Template Library (STL) vectors were used almost exclusively in the place of arrays.  Vectors have more processing overhead than arrays, and are therefore less efficient with memory and processor usage.  However, they are much simpler to implement when the quantity of the data to be processed is not known beforehand.

Enumerated data types were used extensively to establish data tables.  This required more typing when writing the code, but actually made the code easier to write, as any time lost to extra typing was reclaimed and then some.  Not using enumeration would have necessitated manually numbering tables and referencing these tables any time a particular field needed to be called.  Instead, the field name could be directly typed in, and would be correctly interpreted by the compiler.  More important still, enumerations make the code far easier to understand when read after the initial coding.

A well-defined structure was also beneficial, as each of the programs was performing comparable tasks, and much of the code could be reused.  Many of the data files are very similar, using nearly identical headers, comma separated values, or other closely related methods of identifying data.  Following this structure was somewhat frustrating at first, but made things easier in the long run.  A parsing algorithm was also developed early on and used extensively in each program.

As the code took shape, it became obvious that the easiest way of processing the database tables was to design one program to handle them all.  The layout of the database tables changed dramatically in the new RCC, and the relational nature of the tables made it simpler from the perspective of both the programmer and end user if all the tables were converted at the same time.

The conversion program for the data files followed much the same path.  Much of the reformatting was the same for each of the four file types.  The addition of the Windows API code allowed the program to search for and recognize the files it needed to convert.  After that, it was a simple matter to add code for specific reformatting for each particular file type.  This combination of code made the program capable of batch processing all of the data files for a single BORCAL in one run.  Some of the BORCAL data sets contained upwards of 600 files, so batch processing was a tremendous convenience and time saver during the conversion effort.

Results

Once the conversion utilities were run, some minor manual data editing was necessary, and then the files were imported into Access.  The RCC report generator was run generating results that could be compared with results from the old RCC. For comparing, the 45-55 degree responsivity was used for pyranometers, and composite responsivities for pyrheliometers.  These are the most similar radiometer characterizations between the two systems.  The comparison was made by subtracting the old from the new and dividing by the new.  The analysis showed the mean bias error was less than 0.007%, and the standard deviation was less than 0.04% (Figure 2).

Instrument histories were also brought forward from the old system, expanding the range of the histories from 2001-2002 to all years back to 1997 (Figures 3, 4).

Discussion and Conclusion


The conversion of the old data to the new RCC system was a success.  Calibration results from the old and new systems are comparable; the mean bias error of <0.007% and standard deviation of <0.04% are well within the calibration uncertainty, which is about 2-3%.  These numbers indicate that the new system has introduced no bias in the responsivities and that the old system had no errors.  The small scatter of the data (about two orders of magnitude below the uncertainty of the calibration process) reflects minor changes in the methods of calculating the responsivities.  RCC developers believe the new method better represents the true character of the data.  Differences, though small, should be an improvement.  Calibration reports are also now enhanced with complete instrument histories.  Finally, all calibration data is now in one database.  This conversion broadens the base of understanding about solar instrumentation, contributing to the overall effort to characterize the worldwide solar resource.
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Figure 1

Comparison of Responsivities of DOS and Windows RCC
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Figure 2

Sample Instrument from Instrument Histories before Data Conversion
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Figure 3

Sample Instrument from Instrument Histories after Data Conversion
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comp

										BIAS		RMSE

		1997-01		11018F3 Eppley PSP		6.692		6.692		0		0

		1997-01		12622F3 Eppley PSP		8.72		8.721		0.01		0.0001

		1997-01		13365F3 Eppley PSP		7.67		7.67		0		0

		1997-01		14894F3 Eppley PSP		8.374		8.373		-0.01		0.0001

		1997-01		16310E6 Eppley NIP		8.777		8.777		0		0

		1997-01		16326E6 Eppley NIP		7.83		7.83		0		0

		1997-01		16327E6 Eppley NIP		8.552		8.552		0		0

		1997-01		16334E6 Eppley NIP		8.34		8.34		-0.01		0.0001

		1997-01		16336E6 Eppley NIP		8.445		8.445		0		0

		1997-01		16415E6 Eppley NIP		8.259		8.259		-0.01		0.0001

		1997-01		16416E6 Eppley NIP		8.228		8.228		0		0

		1997-01		16417E6 Eppley NIP		7.516		7.516		0		0

		1997-01		16420E6 Eppley NIP		8.263		8.263		0		0

		1997-01		16520E6 Eppley NIP		8.393		8.393		0		0

		1997-01		17668E6 Eppley NIP		8.684		8.684		0		0

		1997-01		17836E6 Eppley NIP		8.475		8.475		0		0

		1997-01		18745FPP Eppley FPP		0.714		0.714		0.04		0.0016

		1997-01		24041F3 Eppley PSP		9.294		9.293		-0.01		0.0001

		1997-01		25825F3 Eppley PSP		9.589		9.588		-0.01		0.0001

		1997-01		28400F3 Eppley PSP		7.958		7.958		0		0

		1997-01		29683F3 Eppley PSP		7.879		7.878		-0.01		0.0001

		1997-01		29686F3 Eppley PSP		8.285		8.285		0		0

		1997-01		30576E6 Eppley NIP		7.814		7.814		0.01		0.0001

		1997-01		31096F3 Eppley PSP		9.215		9.209		-0.06		0.0036

		1997-01		31097F3 Eppley PSP		8.604		8.599		-0.06		0.0036

		1997-01		31098F3 Eppley PSP		8.445		8.44		-0.06		0.0036

		1997-01		31099F3 Eppley PSP		7.992		7.985		-0.08		0.0064

		1997-01		31100F3 Eppley PSP		8.236		8.23		-0.07		0.0049

		1997-01		31101F3 Eppley PSP		8.723		8.716		-0.08		0.0064

		1997-01		31120E6 Eppley NIP		8.637		8.637		0		0

		1997-01		31121E6 Eppley NIP		8.569		8.569		0		0

		1997-01		31122E6 Eppley NIP		8.942		8.942		0		0

		1997-01		31146F3 Eppley PSP		8.208		8.203		-0.06		0.0036

		1997-01		31147F3 Eppley PSP		8.12		8.114		-0.07		0.0049

		1997-01		31148F3 Eppley PSP		8.184		8.18		-0.04		0.0016

		1997-01		31149F3 Eppley PSP		8.627		8.622		-0.05		0.0025

		1997-01		31150F3 Eppley PSP		8.467		8.463		-0.04		0.0016

		1997-01		31151F3 Eppley PSP		8.251		8.246		-0.06		0.0036

		1997-01		31152F3 Eppley PSP		8.906		8.906		0		0

		1997-01		31153F3 Eppley PSP		8.618		8.618		0		0

		1997-01		31154F3 Eppley PSP		8.233		8.232		-0.01		0.0001

		1997-01		31155F3 Eppley PSP		8.36		8.359		-0.01		0.0001

		1997-01		31156F3 Eppley PSP		8.214		8.214		-0.01		0.0001

		1997-01		31157F3 Eppley PSP		8.383		8.383		0		0

		1997-01		31158F3 Eppley PSP		8.567		8.566		-0.01		0.0001

		1997-01		31159F3 Eppley PSP		8.288		8.287		-0.01		0.0001

		1997-01		31160F3 Eppley PSP		8.617		8.617		0		0

		1997-01		31275F3 Eppley PSP		8.084		8.084		0		0

		1997-01		31276F3 Eppley PSP		8.363		8.363		0		0

		1997-01		31279F3 Eppley PSP		7.404		7.403		-0.01		0.0001

		1997-01		31281F3 Eppley PSP		7.909		7.908		-0.01		0.0001

		1997-01		31284F3 Eppley PSP		8.999		8.998		-0.01		0.0001

		1997-01		31289F3 Eppley PSP		8.427		8.427		0		0

		1997-01		31290F3 Eppley PSP		8.596		8.596		0		0

		1997-01		31343E6 Eppley NIP		8.285		8.285		0		0

		1997-01		31344E6 Eppley NIP		8.243		8.243		0		0

		1997-01		31346E6 Eppley NIP		8.168		8.168		0.01		0.0001

		1997-01		31361E6 Eppley NIP		8.355		8.355		0		0

		1997-01		31414F3 Eppley PSP		8.534		8.533		-0.01		0.0001

		1997-01		31548F3 Eppley PSP		8.7		8.698		-0.02		0.0004

		1997-01		31552F3 Eppley PSP		9.093		9.093		0		0

		1997-01		31553F3 Eppley PSP		8.657		8.657		0		0

		1997-01		31555F3 Eppley PSP		8.99		8.989		-0.01		0.0001

		1997-01		73-18 Spectrosun SR-75		8.127		8.131		0.05		0.0025

		1997-01		73-25R Spectrosun SR-75		8.353		8.358		0.06		0.0036

		1997-01		73-48 Spectrosun SR-75		8.498		8.504		0.07		0.0049

		1997-01		73-53 Spectrosun SR-75		8.452		8.456		0.05		0.0025

		1997-01		73-60 Spectrosun SR-75		8.413		8.418		0.06		0.0036

		1997-01		73-66 Spectrosun SR-75		9.778		9.783		0.06		0.0036

		1997-01		73-82 Spectrosun SR-75		8.419		8.425		0.08		0.0064

		1997-01		73-84 Spectrosun SR-75		7.958		7.963		0.06		0.0036

		1997-01		73-85 Spectrosun SR-75		8.525		8.53		0.06		0.0036

		1997-01		73-87 Spectrosun SR-75		9.686		9.692		0.06		0.0036

		1997-01		73-88 Spectrosun SR-75		9.28		9.285		0.05		0.0025

		1997-01		73-89 Spectrosun SR-75		8.513		8.518		0.06		0.0036

		1997-01		73-98 Spectrosun SR-75		8.866		8.871		0.06		0.0036

		1997-01		8817 Matrix MARK III		37.031		37.031		0		0

		1997-01		PY1755-7905 Licor LI200		10.594		10.595		0.01		0.0001

		1997-01		PY21248 Licor LI200		11.58		11.581		0.01		0.0001

		1997-02		16230E6 Eppley NIP		8.627		8.627		0		0

		1997-02		16666E6 Eppley NIP		8.269		8.269		0		0

		1997-02		17836E6 Eppley NIP		8.449		8.449		0		0

		1997-02		18176E6 Eppley NIP		9.044		9.044		0		0

		1997-02		18745FPP Eppley FPP		0.709		0.709		0.06		0.0036

		1997-02		19381F3 Eppley PSP		9.174		9.173		-0.01		0.0001

		1997-02		19855F3 Eppley PSP		9.626		9.625		-0.01		0.0001

		1997-02		20079F3 Eppley PSP		9.562		9.56		-0.02		0.0004

		1997-02		21920056 Kipp & Zonen CM21		12.405		12.407		0.02		0.0004

		1997-02		21920057 Kipp & Zonen CM21		14.192		14.194		0.01		0.0001

		1997-02		23986F3 Eppley PSP		8.745		8.743		-0.03		0.0009

		1997-02		23997F3 Eppley PSP		9.603		9.601		-0.02		0.0004

		1997-02		24041F3 Eppley PSP		9.268		9.266		-0.02		0.0004

		1997-02		25758E6 Eppley NIP		7.912		7.912		0		0

		1997-02		25825F3 Eppley PSP		9.53		9.529		-0.01		0.0001

		1997-02		25913F3 Eppley PSP		9.568		9.568		0		0

		1997-02		29555E6 Eppley NIP		8.354		8.354		-0.01		0.0001

		1997-02		29740E6 Eppley NIP		8.05		8.05		0		0

		1997-02		29913F3 Eppley PSP		7.926		7.926		0		0

		1997-02		29914F3 Eppley PSP		8.168		8.168		0		0

		1997-02		29915F3 Eppley PSP		8.256		8.255		-0.01		0.0001

		1997-02		29916F3 Eppley PSP		7.858		7.857		-0.01		0.0001

		1997-02		30006F3 Eppley PSP		8.174		8.174		0		0

		1997-02		30727E6 Eppley NIP		7.435		7.435		-0.01		0.0001

		1997-02		31277F3 Eppley PSP		7.927		7.926		-0.02		0.0004

		1997-02		31280F3 Eppley PSP		7.517		7.516		-0.02		0.0004

		1997-02		31283F3 Eppley PSP		8.624		8.623		-0.01		0.0001

		1997-02		31288F3 Eppley PSP		8.707		8.706		-0.01		0.0001

		1997-02		31294F3 Eppley PSP		9.022		9.005		-0.19		0.0361

		1997-02		31295F3 Eppley PSP		8.68		8.679		-0.01		0.0001

		1997-02		31345E6 Eppley NIP		8.315		8.315		0		0

		1997-02		31347E6 Eppley NIP		8.054		8.054		-0.01		0.0001

		1997-02		31348E6 Eppley NIP		8.188		8.188		0		0

		1997-02		73-102 Spectrosun SR-75		9.964		9.965		0.01		0.0001

		1997-02		73-38 Spectrosun SR-75		9.487		9.488		0.01		0.0001

		1997-02		73-54 Spectrosun SR-75		7.966		7.967		0.01		0.0001

		1997-02		73-58 Spectrosun SR-75		8.935		8.935		0		0

		1997-02		73-59 Spectrosun SR-75		7.621		7.621		0		0

		1997-02		910002 Kipp & Zonen CM21		16.715		16.716		0.01		0.0001

		1997-02		920055 Kipp & Zonen CM21		11.47		11.473		0.03		0.0009

		1997-02		924467 Kipp & Zonen CM11		4.425		4.426		0.01		0.0001

		1997-02		955712 Kipp & Zonen CM11		5.362		5.363		0.01		0.0001

		1997-02		966037 Kipp & Zonen CM11		5.39		5.392		0.03		0.0009

		1997-02		CM10830096 Kipp & Zonen CM10		5.366		5.368		0.03		0.0009

		1997-02		CM10830119 Kipp & Zonen CM10		5.02		5.02		0		0

		1997-02		PY18104 Licor LI200		9.272		9.274		0.02		0.0004

		1997-02		PY18105 Licor LI200		8.148		8.152		0.05		0.0025

		1997-02		PY18106 Licor LI200		7.724		7.728		0.05		0.0025

		1997-02		PY18107 Licor LI200		8.915		8.919		0.04		0.0016

		1997-02		PY18108 Licor LI200		8.326		8.33		0.05		0.0025

		1997-02		PY18109 Licor LI200		6.774		6.777		0.04		0.0016

		1997-02		PY18110 Licor LI200		9.191		9.195		0.04		0.0016

		1997-02		PY18111 Licor LI200		9.191		9.195		0.04		0.0016

		1997-02		PY18112 Licor LI200		7.895		7.898		0.04		0.0016

		1997-02		PY18113 Licor LI200		9.012		9.014		0.02		0.0004

		1997-03		17836E6 Eppley NIP		8.428		8.428		0.01		0.0001

		1997-03		19855F3 Eppley PSP		9.456		9.456		0		0

		1997-03		20079F3 Eppley PSP		7.937		7.94		0.04		0.0016

		1997-03		21920056 Kipp & Zonen CM21		12.171		12.166		-0.04		0.0016

		1997-03		25825F3 Eppley PSP		9.351		9.351		0		0

		1997-03		73-58 Spectrosun SR-75		8.852		8.84		-0.13		0.0169

		1997-03		910002 Kipp & Zonen CM21		14.037		14.039		0.01		0.0001

		1997-03		920055 Kipp & Zonen CM21		9.635		9.632		-0.03		0.0009

		1997-03		924467 Kipp & Zonen CM11		3.727		3.729		0.07		0.0049

		1997-03		955712 Kipp & Zonen CM11		4.491		4.495		0.09		0.0081

		1997-03		966037 Kipp & Zonen CM11		4.511		4.514		0.07		0.0049

		1997-03		CM10830096 Kipp & Zonen CM10		4.589		4.591		0.05		0.0025

		1997-03		CM10830119 Kipp & Zonen CM10		4.168		4.171		0.07		0.0049

		1997-03		PY18105 Licor LI200		8.009		8.007		-0.03		0.0009

		1997-03		PY18109 Licor LI200		6.7		6.7		0		0

		1997-04		17836E6 Eppley NIP		8.433		8.433		-0.01		0.0001

		1997-04		21920056 Kipp & Zonen CM21		12.35		12.356		0.05		0.0025

		1997-04		21920057 Kipp & Zonen CM21		14.209		14.215		0.04		0.0016

		1997-04		24041F3 Eppley PSP		9.233		9.228		-0.05		0.0025

		1997-04		25825F3 Eppley PSP		9.49		9.484		-0.07		0.0049

		1997-04		29934E6 Eppley NIP		8.495		8.495		0		0

		1997-04		29937E6 Eppley NIP		7.895		7.895		0		0

		1997-04		31349E6 Eppley NIP		7.769		7.769		0		0

		1997-04		31351E6 Eppley NIP		8.226		8.226		0		0

		1997-04		31352E6 Eppley NIP		8.131		8.131		-0.01		0.0001

		1997-04		910002 Kipp & Zonen CM21		16.74		16.749		0.06		0.0036

		1997-05		10565F3 Eppley PSP		8.576		8.578		0.02		0.0004

		1997-05		11935F3 Eppley PSP		9.168		9.167		-0.01		0.0001

		1997-05		12257F3 Eppley PSP		9.049		9.049		0		0

		1997-05		12259F3 Eppley PSP		9.096		9.097		0.02		0.0004

		1997-05		14703F3 Eppley PSP		7.416		7.414		-0.03		0.0009

		1997-05		14858E6 Eppley NIP		7.429		7.429		0		0

		1997-05		14866F3 Eppley PSP		9.475		9.474		-0.01		0.0001

		1997-05		14869F3 Eppley PSP		8.356		8.356		0		0

		1997-05		14902F3 Eppley PSP		8.965		8.965		0		0

		1997-05		16228E6 Eppley NIP		8.728		8.728		0.01		0.0001

		1997-05		16232E6 Eppley NIP		8.366		8.366		0		0

		1997-05		16235E6 Eppley NIP		8.632		8.632		-0.01		0.0001

		1997-05		16320E6 Eppley NIP		8.118		8.118		0		0

		1997-05		16321E6 Eppley NIP		8.137		8.137		0		0

		1997-05		16335E6 Eppley NIP		8.464		8.464		-0.01		0.0001

		1997-05		16337E6 Eppley NIP		8.228		8.228		0		0

		1997-05		16440E6 Eppley NIP		8.212		8.212		0		0

		1997-05		16523E6 Eppley NIP		-9900		-9900		0		0

		1997-05		16527E6 Eppley NIP		7.87		7.87		0		0

		1997-05		16987E6 Eppley NIP		8.332		8.332		0.01		0.0001

		1997-05		17836E6 Eppley NIP		8.444		8.444		0		0

		1997-05		18745FPP Eppley FPP		0.701		0.701		0.02		0.0004

		1997-05		19621F3 Eppley PSP		7.737		7.738		0.01		0.0001

		1997-05		20068F3 Eppley PSP		9.504		9.503		-0.01		0.0001

		1997-05		20715F3 Eppley PSP		10.329		10.328		-0.01		0.0001

		1997-05		24041F3 Eppley PSP		9.092		9.092		0		0

		1997-05		25825F3 Eppley PSP		9.425		9.423		-0.02		0.0004

		1997-05		26282F3 Eppley PSP		9.043		9.042		-0.01		0.0001

		1997-05		30562F3 Eppley PSP		8.717		8.716		-0.01		0.0001

		1997-05		73-32 Spectrosun SR-75		8.45		8.449		-0.02		0.0004

		1997-05		73-34 Spectrosun SR-75		9.29		9.289		-0.01		0.0001

		1997-05		73-37 Spectrosun SR-75		8.547		8.548		0.01		0.0001

		1997-05		73-47 Spectrosun SR-75		8.354		8.354		0		0

		1997-05		73-50 Spectrosun SR-75		8.819		8.818		-0.01		0.0001

		1997-05		73-55 Spectrosun SR-75		9.61		9.611		0.01		0.0001

		1997-05		73-63 Spectrosun SR-75		7.396		7.397		0.02		0.0004

		1997-05		73-65 Spectrosun SR-75		9.672		9.675		0.03		0.0009

		1997-05		73-83 Spectrosun SR-75		8.114		8.116		0.03		0.0009

		1997-05		73-93 Spectrosun SR-75		8.126		8.127		0.01		0.0001

		1997-05		73-96 Spectrosun SR-75		7.964		7.964		0		0

		1997-05		910002 Kipp & Zonen CM21		16.617		16.622		0.03		0.0009

		1997-05		920056 Kipp & Zonen CM21		12.3		12.304		0.04		0.0016

		1997-05		920057 Kipp & Zonen CM21		14.081		14.087		0.04		0.0016

		1998-01		13434F3 Eppley PSP		8.729		8.73		0.02		0.0004

		1998-01		15544E6 Eppley NIP		7.82		7.82		0		0

		1998-01		16331E6 Eppley NIP		8.173		8.173		0		0

		1998-01		16333E6 Eppley NIP		8.5		8.5		0		0

		1998-01		16665E6 Eppley NIP		8.202		8.202		0		0

		1998-01		17235 Eppley 8-48		11.605		11.609		0.03		0.0009

		1998-01		17664E6 Eppley NIP		8.475		8.475		0		0

		1998-01		17798F3 Eppley PSP		7.473		7.479		0.08		0.0064

		1998-01		17799F3 Eppley PSP		7.682		7.688		0.07		0.0049

		1998-01		17830E6 Eppley NIP		8.301		8.301		0		0

		1998-01		17836E6 Eppley NIP		8.482		8.482		0		0

		1998-01		17860F3 Eppley PSP		7.061		7.059		-0.02		0.0004

		1998-01		17861F3 Eppley PSP		7.029		7.034		0.08		0.0064

		1998-01		17862F3 Eppley PSP		7.574		7.573		-0.02		0.0004

		1998-01		17878F3 Eppley PSP		7.667		7.665		-0.03		0.0009

		1998-01		18036F3 Eppley PSP		7.393		7.399		0.08		0.0064

		1998-01		18039F3 Eppley PSP		7.508		7.505		-0.04		0.0016

		1998-01		18745FPP Eppley FPP		0.715		0.715		-0.02		0.0004

		1998-01		19047E6 Eppley NIP		8.782		8.782		0		0

		1998-01		19621F3 Eppley PSP		7.942		7.948		0.08		0.0064

		1998-01		20068F3 Eppley PSP		9.67		9.67		0		0

		1998-01		20517F3 Eppley PSP		9.538		9.538		0		0

		1998-01		20715F3 Eppley PSP		10.633		10.634		0.01		0.0001

		1998-01		25519E6 Eppley NIP		7.558		7.558		0		0

		1998-01		25671E6 Eppley NIP		8.315		8.315		0		0

		1998-01		25796E6 Eppley NIP		8.674		8.674		0		0

		1998-01		25819F3 Eppley PSP		9.242		9.241		-0.02		0.0004

		1998-01		25820F3 Eppley PSP		8.827		8.828		0.01		0.0001

		1998-01		25821F3 Eppley PSP		9.027		9.021		-0.07		0.0049

		1998-01		25823F3 Eppley PSP		9.814		9.812		-0.02		0.0004

		1998-01		25825F3 Eppley PSP		9.596		9.596		0		0

		1998-01		25951F3 Eppley PSP		7.623		7.62		-0.04		0.0016

		1998-01		28401F3 Eppley PSP		7.978		7.978		0		0

		1998-01		29613F3 Eppley PSP		8.428		8.429		0.01		0.0001

		1998-01		29614F3 Eppley PSP		8.268		8.27		0.02		0.0004

		1998-01		29616F3 Eppley PSP		8.266		8.267		0.01		0.0001

		1998-01		30395E6 Eppley NIP		8.612		8.612		0		0

		1998-01		30398E6 Eppley NIP		8.534		8.534		-0.01		0.0001

		1998-01		30726E6 Eppley NIP		8.104		8.104		0		0

		1998-01		31122E6 Eppley NIP		8.929		8.929		0		0

		1998-01		31149F3 Eppley PSP		8.574		8.576		0.02		0.0004

		1998-01		31150F3 Eppley PSP		8.391		8.392		0.01		0.0001

		1998-01		31151F3 Eppley PSP		8.221		8.221		0		0

		1998-01		31158F3 Eppley PSP		8.556		8.559		0.03		0.0009

		1998-01		31159F3 Eppley PSP		8.285		8.287		0.02		0.0004

		1998-01		31160F3 Eppley PSP		8.59		8.591		0.01		0.0001

		1998-01		73-44 Spectrosun SR-75		8.555		8.552		-0.03		0.0009

		1998-01		73-70 Spectrosun SR-75		11.55		11.548		-0.01		0.0001

		1998-01		73-80 Spectrosun SR-75		8.261		8.264		0.03		0.0009

		1998-01		73-99 Spectrosun SR-75		9.551		9.552		0.02		0.0004

		1998-01		807528 Kipp & Zonen CM5		10.993		10.995		0.02		0.0004

		1998-01		910002 Kipp & Zonen CM21		16.852		16.86		0.05		0.0025

		1998-01		920056 Kipp & Zonen CM21		12.483		12.488		0.04		0.0016

		1998-01		920057 Kipp & Zonen CM21		14.254		14.26		0.04		0.0016

		1998-02		15187 Eppley 8-48		10.96		10.965		0.05		0.0025

		1998-02		17800F3 Eppley PSP		8.283		8.285		0.02		0.0004

		1998-02		17828E6 Eppley NIP		7.155		7.155		0.01		0.0001

		1998-02		17836E6 Eppley NIP		8.47		8.47		0		0

		1998-02		17879F3 Eppley PSP		8.002		8.002		0		0

		1998-02		17880F3 Eppley PSP		8.184		8.186		0.02		0.0004

		1998-02		17897F3 Eppley PSP		7.093		7.095		0.03		0.0009

		1998-02		18038F3 Eppley PSP		8.435		8.437		0.02		0.0004

		1998-02		18040F3 Eppley PSP		8.171		8.173		0.02		0.0004

		1998-02		18078F3 Eppley PSP		9.023		9.024		0.01		0.0001

		1998-02		18621 Eppley 8-48		12.139		12.143		0.04		0.0016

		1998-02		18745FPP Eppley FPP		0.701		0.701		0.02		0.0004

		1998-02		19791E6 Eppley NIP		8.526		8.526		0		0

		1998-02		20079F3 Eppley PSP		9.509		9.51		0.01		0.0001

		1998-02		20715F3 Eppley PSP		10.434		10.437		0.03		0.0009

		1998-02		24321F3 Eppley PSP		8.118		8.119		0.01		0.0001

		1998-02		25765F3 Eppley PSP		8.845		8.846		0.01		0.0001

		1998-02		25782F3 Eppley PSP		9.311		9.313		0.02		0.0004

		1998-02		25792E6 Eppley NIP		7.733		7.733		0		0

		1998-02		25818F3 Eppley PSP		8.971		8.973		0.02		0.0004

		1998-02		25825F3 Eppley PSP		9.521		9.523		0.02		0.0004

		1998-02		28322E6 Eppley NIP		8.191		8.191		0		0

		1998-02		31129E6 Eppley NIP		8.714		8.714		-0.01		0.0001

		1998-02		31139E6 Eppley NIP		8.374		8.374		0		0

		1998-02		31255F3 Eppley PSP		8.507		8.509		0.02		0.0004

		1998-02		31256F3 Eppley PSP		7.925		7.927		0.02		0.0004

		1998-02		31353E6 Eppley NIP		8.437		8.437		0		0

		1998-02		31354E6 Eppley NIP		8.387		8.387		0		0

		1998-02		31394F3 Eppley PSP		8.813		8.816		0.03		0.0009

		1998-02		31395F3 Eppley PSP		8.589		8.591		0.03		0.0009

		1998-02		31396F3 Eppley PSP		8.716		8.718		0.03		0.0009

		1998-02		31397F3 Eppley PSP		8.697		8.699		0.03		0.0009

		1998-02		31398F3 Eppley PSP		8.387		8.386		-0.01		0.0001

		1998-02		31399F3 Eppley PSP		8.22		8.221		0.01		0.0001

		1998-02		31400F3 Eppley PSP		8.605		8.599		-0.07		0.0049

		1998-02		31401F3 Eppley PSP		8.888		8.89		0.03		0.0009

		1998-02		31555E6 Eppley NIP		8.505		8.505		-0.01		0.0001

		1998-02		910002 Kipp & Zonen CM21		16.707		16.711		0.03		0.0009

		1998-02		920056 Kipp & Zonen CM21		12.418		12.422		0.03		0.0009

		1998-02		920057 Kipp & Zonen CM21		14.174		14.179		0.04		0.0016

		1998-02		976322 Kipp & Zonen CM11		5.018		5.02		0.04		0.0016

		1998-02		976323 Kipp & Zonen CM11		5.131		5.133		0.04		0.0016

		1998-02		986544 Kipp & Zonen CM11		5.006		5.009		0.05		0.0025

		1998-02		PY16203 Licor LI200		10.444		10.45		0.06		0.0036

		1998-02		PY16433 Licor LI200		10.38		10.387		0.07		0.0049

		1998-02		PY16437 Licor LI200		10.076		10.08		0.04		0.0016

		1998-02		PY16438 Licor LI200		10.395		10.4		0.05		0.0025

		1998-02		PY25076 Licor LI200		14.02		14.03		0.07		0.0049

		1998-02		PY25077 Licor LI200		13.341		13.348		0.06		0.0036

		1998-02		PY25079 Licor LI200		13.893		13.905		0.09		0.0081

		1998-02		PY30639 Licor LI200		12.42		12.428		0.06		0.0036

		1998-03		15545E6 Eppley NIP		7.343		7.343		0.01		0.0001

		1998-03		16332E6 Eppley NIP		8.181		8.181		0		0

		1998-03		17836E6 Eppley NIP		8.472		8.472		0		0

		1998-03		18745FPP Eppley FPP		0.696		0.697		0.1		0.01

		1998-03		20715F3 Eppley PSP		10.446		10.445		-0.01		0.0001

		1998-03		25825F3 Eppley PSP		9.459		9.458		-0.01		0.0001

		1998-03		29868E6 Eppley NIP		8.048		8.048		0		0

		1998-03		29869E6 Eppley NIP		8.446		8.446		0		0

		1998-03		29917F3 Eppley PSP		8.407		8.407		-0.01		0.0001

		1998-03		29934E6 Eppley NIP		8.307		8.307		0		0

		1998-03		29937E6 Eppley NIP		7.905		7.905		0		0

		1998-03		31121E6 Eppley NIP		8.49		8.49		0		0

		1998-03		31146F3 Eppley PSP		8.136		8.135		-0.01		0.0001

		1998-03		31147F3 Eppley PSP		8.088		8.086		-0.02		0.0004

		1998-03		31148F3 Eppley PSP		8.095		8.095		0		0

		1998-03		31155F3 Eppley PSP		8.223		8.222		-0.02		0.0004

		1998-03		31156F3 Eppley PSP		8.11		8.109		-0.01		0.0001

		1998-03		31157F3 Eppley PSP		8.226		8.226		0		0

		1998-03		31274F3 Eppley PSP		8.018		8.017		-0.02		0.0004

		1998-03		31275F3 Eppley PSP		8.011		8.01		-0.01		0.0001

		1998-03		31276F3 Eppley PSP		8.242		8.243		0.01		0.0001

		1998-03		31278F3 Eppley PSP		8.505		8.505		0		0

		1998-03		31279F3 Eppley PSP		7.31		7.31		0		0

		1998-03		31281F3 Eppley PSP		7.812		7.812		0		0

		1998-03		31289F3 Eppley PSP		8.359		8.359		0		0

		1998-03		31290F3 Eppley PSP		8.517		8.518		0.01		0.0001

		1998-03		31291F3 Eppley PSP		8.625		8.625		0		0

		1998-03		31293F3 Eppley PSP		8.176		8.175		-0.01		0.0001

		1998-03		31343E6 Eppley NIP		8.274		8.274		0		0

		1998-03		31344E6 Eppley NIP		8.148		8.148		0		0

		1998-03		31346E6 Eppley NIP		8.245		8.245		0		0

		1998-03		31349E6 Eppley NIP		8.154		8.154		-0.01		0.0001

		1998-03		31351E6 Eppley NIP		8.558		8.558		0		0

		1998-03		31352E6 Eppley NIP		8.27		8.27		0		0

		1998-03		31414F3 Eppley PSP		8.496		8.496		0		0

		1998-03		73-19 Spectrosun SR-75		8.56		8.56		0		0

		1998-03		73-23 Spectrosun SR-75		9.358		9.358		0		0

		1998-03		73-25 Spectrosun SR-75		8.212		8.212		0		0

		1998-03		73-31 Spectrosun SR-75		8.71		8.709		-0.01		0.0001

		1998-03		73-41 Spectrosun SR-75		8.553		8.554		0.01		0.0001

		1998-03		73-66 Spectrosun SR-75		9.594		9.594		0		0

		1998-03		910002 Kipp & Zonen CM21		16.532		16.533		0		0

		1998-03		920056 Kipp & Zonen CM21		12.337		12.338		0.01		0.0001

		1998-03		920057 Kipp & Zonen CM21		14.061		14.062		0		0

		1998-03		934882 Kipp & Zonen CM11		4.691		4.692		0.03		0.0009

		1998-03		986527 Kipp & Zonen CM11		4.882		4.883		0.02		0.0004

		1998-03		PY1704 Licor LI200		15.124		15.13		0.04		0.0016

		1998-03		PY1723 Licor LI200		14.795		14.798		0.02		0.0004

		1998-03		PY1724 Licor LI200		12.582		12.581		-0.01		0.0001

		1998-03		PY1726 Licor LI200		15.076		15.079		0.02		0.0004

		1998-03		PY1729 Licor LI200		15.547		15.552		0.03		0.0009

		1998-03		PY1730 Licor LI200		15.321		15.324		0.02		0.0004

		1998-03		PY1732 Licor LI200		14.353		14.357		0.03		0.0009

		1998-03		PY1734 Licor LI200		15.337		15.338		0.01		0.0001

		1998-03		PY1744 Licor LI200		15.2		15.202		0.01		0.0001

		1998-03		PY1750 Licor LI200		15.041		15.045		0.02		0.0004

		1998-03		PY1757 Licor LI200		13.776		13.778		0.01		0.0001

		1998-05		10107F3 Eppley PSP		7.301		7.301		0		0

		1998-05		10564F3 Eppley PSP		8.605		8.601		-0.04		0.0016

		1998-05		11018F4 Eppley PSP		6.622		6.622		0		0

		1998-05		11938F3 Eppley PSP		8.397		8.395		-0.03		0.0009

		1998-05		13365F3 Eppley PSP		7.582		7.58		-0.02		0.0004

		1998-05		13674F3 Eppley PSP		9.66		9.657		-0.03		0.0009

		1998-05		14858E6 Eppley NIP		7.386		7.386		0		0

		1998-05		16310E6 Eppley NIP		8.719		8.719		0		0

		1998-05		16326E6 Eppley NIP		7.779		7.779		-0.01		0.0001

		1998-05		16330E6 Eppley NIP		7.999		7.999		0		0

		1998-05		16334E6 Eppley NIP		8.239		8.239		0		0

		1998-05		16415E6 Eppley NIP		8.279		8.279		0		0

		1998-05		16416E6 Eppley NIP		8.159		8.159		0		0

		1998-05		16420E6 Eppley NIP		8.185		8.185		0		0

		1998-05		16439E6 Eppley NIP		7.384		7.384		0.01		0.0001

		1998-05		16440E6 Eppley NIP		8.251		8.251		0		0

		1998-05		17067F3 Eppley PSP		9.123		9.123		0		0

		1998-05		17668E6 Eppley NIP		8.649		8.649		0		0

		1998-05		17836E6 Eppley NIP		8.43		8.43		0		0

		1998-05		17837E6 Eppley NIP		8.31		8.31		-0.01		0.0001

		1998-05		18035F3 Eppley PSP		8.047		8.046		-0.01		0.0001

		1998-05		18041F3 Eppley PSP		6.793		6.792		-0.02		0.0004

		1998-05		18298F3 Eppley PSP		9.066		9.067		0.01		0.0001

		1998-05		18745FPP Eppley FPP		0.695		0.695		0.02		0.0004

		1998-05		19855F3 Eppley PSP		9.522		9.521		-0.01		0.0001

		1998-05		20715F3 Eppley PSP		10.259		10.259		0		0

		1998-05		21027F3 Eppley PSP		9.173		9.172		-0.01		0.0001

		1998-05		25766F3 Eppley PSP		9.551		9.552		0.01		0.0001

		1998-05		25822F3 Eppley PSP		8.883		8.882		-0.02		0.0004

		1998-05		25825F3 Eppley PSP		9.398		9.397		-0.01		0.0001

		1998-05		30399E6 Eppley NIP		8.324		8.324		0.01		0.0001

		1998-05		73-101 Spectrosun SR-75		9.878		9.875		-0.03		0.0009

		1998-05		73-21 Spectrosun SR-75		8.258		8.259		0.01		0.0001

		1998-05		73-33 Spectrosun SR-75		7.567		7.568		0.01		0.0001

		1998-05		73-40 Spectrosun SR-75		8.405		8.402		-0.03		0.0009

		1998-05		73-43 Spectrosun SR-75		8.84		8.84		0		0

		1998-05		73-47 Spectrosun SR-75		8.381		8.381		0		0

		1998-05		73-52R Spectrosun SR-75		8.09		8.088		-0.03		0.0009

		1998-05		73-57 Spectrosun SR-75		8.787		8.787		0		0

		1998-05		73-68 Spectrosun SR-75		9.649		9.645		-0.04		0.0016

		1998-05		73-82 Spectrosun SR-75		8.312		8.309		-0.04		0.0016

		1998-05		73-88 Spectrosun SR-75		9.158		9.155		-0.03		0.0009

		1998-05		73-89 Spectrosun SR-75		8.492		8.491		-0.02		0.0004

		1998-05		73-90 Spectrosun SR-75		8.963		8.963		0		0

		1998-05		840602 Kipp & Zonen CM11		4.617		4.618		0.02		0.0004

		1998-05		910002 Kipp & Zonen CM21		16.578		16.582		0.02		0.0004

		1998-05		920056 Kipp & Zonen CM21		14.058		14.06		0.02		0.0004

		1998-05		920057 Kipp & Zonen CM21		12.314		12.315		0.01		0.0001

		1998-05		920058 Kipp & Zonen CM21		13.4		13.404		0.03		0.0009

		1998-05		924319 Kipp & Zonen CM11		4.661		4.661		0.01		0.0001

		1998-05		924320 Kipp & Zonen CM11		4.725		4.726		0.01		0.0001

		1998-05		9903F3 Eppley PSP		8.832		8.832		0		0

		1998-05		PY23796 Licor LI200		10.879		10.882		0.03		0.0009

		1998-05		PY25101 Licor LI200		10.242		10.245		0.02		0.0004

		1998-05		PY31401 Licor LI200		10.55		10.553		0.03		0.0009

		1998-05		PY31402 Licor LI200		10.418		10.419		0.01		0.0001

		1998-05		PY31403 Licor LI200		10.788		10.79		0.02		0.0004

		1999-01		15187 Eppley 8-48		11.013		11.007		-0.05		0.0025

		1999-01		17252E6 Eppley NIP		8.089		8.089		0		0

		1999-01		17836E6 Eppley NIP		8.449		8.449		0		0

		1999-01		18301F3 Eppley PSP		9.343		9.339		-0.04		0.0016

		1999-01		18621 Eppley 8-48		12.191		12.184		-0.05		0.0025

		1999-01		18663F3 Eppley PSP		7.849		7.849		0		0

		1999-01		18745FPP Eppley FPP		0.718		0.718		-0.06		0.0036

		1999-01		18873F3 Eppley PSP		9.399		9.394		-0.05		0.0025

		1999-01		18874F3 Eppley PSP		9.911		9.906		-0.05		0.0025

		1999-01		20617F3 Eppley PSP		9.66		9.658		-0.02		0.0004

		1999-01		21235F3 Eppley PSP		9.126		9.121		-0.05		0.0025

		1999-01		21620E6 Eppley NIP		8.788		8.788		0		0

		1999-01		23088F3 Eppley PSP		8.013		8.01		-0.03		0.0009

		1999-01		23090F3 Eppley PSP		8.772		8.767		-0.06		0.0036

		1999-01		23982F3 Eppley PSP		9.14		9.136		-0.04		0.0016

		1999-01		25825F3 Eppley PSP		9.608		9.605		-0.03		0.0009

		1999-01		26322F3 Eppley PSP		7.926		7.925		-0.01		0.0001

		1999-01		26547E6 Eppley NIP		8.624		8.624		0		0

		1999-01		29613F3 Eppley PSP		8.405		8.403		-0.02		0.0004

		1999-01		29614F3 Eppley PSP		8.265		8.264		-0.01		0.0001

		1999-01		29616F3 Eppley PSP		8.261		8.26		-0.02		0.0004

		1999-01		31122E6 Eppley NIP		8.86		8.86		-0.01		0.0001

		1999-01		31131E6 Eppley NIP		8.916		8.916		0		0

		1999-01		31132E6 Eppley NIP		8.448		8.448		0		0

		1999-01		31138E6 Eppley NIP		8.354		8.354		0		0

		1999-01		31149F3 Eppley PSP		8.547		8.547		0		0

		1999-01		31150F3 Eppley PSP		8.381		8.381		0		0

		1999-01		31151F3 Eppley PSP		8.196		8.195		-0.01		0.0001

		1999-01		31158F3 Eppley PSP		8.55		8.546		-0.05		0.0025

		1999-01		31159F3 Eppley PSP		8.28		8.277		-0.04		0.0016

		1999-01		31160F3 Eppley PSP		8.577		8.574		-0.04		0.0016

		1999-01		31257F3 Eppley PSP		8.516		8.515		-0.02		0.0004

		1999-01		31258F3 Eppley PSP		8.84		8.835		-0.06		0.0036

		1999-01		31259F3 Eppley PSP		8.779		8.774		-0.06		0.0036

		1999-01		31260F3 Eppley PSP		8.986		8.982		-0.04		0.0016

		1999-01		31261F3 Eppley PSP		8.623		8.619		-0.05		0.0025

		1999-01		31262F3 Eppley PSP		8.074		8.07		-0.05		0.0025

		1999-01		31263F3 Eppley PSP		8.297		8.293		-0.05		0.0025

		1999-01		31265F3 Eppley PSP		8.273		8.27		-0.04		0.0016

		1999-01		31277F3 Eppley PSP		8.01		8.006		-0.05		0.0025

		1999-01		31283F3 Eppley PSP		8.705		8.701		-0.05		0.0025

		1999-01		31286F3 Eppley PSP		8.284		8.279		-0.06		0.0036

		1999-01		31392F3 Eppley PSP		8.288		8.283		-0.06		0.0036

		1999-01		31393F3 Eppley PSP		8.559		8.554		-0.06		0.0036

		1999-01		31555F3 Eppley PSP		8.978		8.974		-0.04		0.0016

		1999-01		73-37 Spectrosun SR-75		8.776		8.771		-0.05		0.0025

		1999-01		73-59 Spectrosun SR-75		7.647		7.644		-0.03		0.0009

		1999-01		73-87 Spectrosun SR-75		9.693		9.688		-0.06		0.0036

		1999-01		73-98 Spectrosun SR-75		8.901		8.899		-0.03		0.0009

		1999-01		910002 Kipp & Zonen CM21		16.906		16.897		-0.05		0.0025

		1999-01		920057 Kipp & Zonen CM21		14.293		14.285		-0.06		0.0036

		1999-01		986725 Kipp & Zonen CM11		5.268		5.266		-0.05		0.0025

		1999-01		PY25071 Licor LI200		13.81		13.789		-0.15		0.0225

		1999-01		PY25073 Licor LI200		15.061		15.038		-0.15		0.0225

		1999-01		PY25074 Licor LI200		12.848		12.837		-0.08		0.0064

		1999-01		PY25075 Licor LI200		14.216		14.199		-0.12		0.0144

		1999-01		PYHR101 Licor LI201SB		-9900		-9900		0		0

		1999-01		PYHR108 Licor LI201SB		8.857		8.857		0		0

		1999-02		15187 Eppley 8-48		10.282		10.284		0.02		0.0004

		1999-02		15543E6 Eppley NIP		7.998		7.998		0		0

		1999-02		15698F3 Eppley PSP		9.421		9.417		-0.04		0.0016

		1999-02		17800F3 Eppley PSP		8.296		8.291		-0.06		0.0036

		1999-02		17836E6 Eppley NIP		8.441		8.441		0		0

		1999-02		17880F3 Eppley PSP		8.256		8.249		-0.08		0.0064

		1999-02		18176E6 Eppley NIP		8.999		8.999		0		0

		1999-02		18621 Eppley 8-48		12.209		12.209		0		0

		1999-02		18745FPP Eppley FPP		0.709		0.709		0		0

		1999-02		19381F3 Eppley PSP		9.011		9.007		-0.04		0.0016

		1999-02		19791E6 Eppley NIP		8.539		8.539		0		0

		1999-02		21004F3 Eppley PSP		8.932		8.928		-0.05		0.0025

		1999-02		22072F3 Eppley PSP		8.572		8.566		-0.07		0.0049

		1999-02		25782F3 Eppley PSP		9.341		9.335		-0.07		0.0049

		1999-02		25825F3 Eppley PSP		9.537		9.533		-0.05		0.0025

		1999-02		29913F3 Eppley PSP		7.999		7.995		-0.04		0.0016

		1999-02		29914F3 Eppley PSP		8.214		8.211		-0.03		0.0009

		1999-02		29915F3 Eppley PSP		8.231		8.226		-0.06		0.0036

		1999-02		29916F3 Eppley PSP		7.79		7.786		-0.05		0.0025

		1999-02		30006F3 Eppley PSP		8.261		8.257		-0.05		0.0025

		1999-02		31130E6 Eppley NIP		8.405		8.405		0		0

		1999-02		31137E6 Eppley NIP		8.454		8.454		0		0

		1999-02		31294F3 Eppley PSP		8.94		8.936		-0.05		0.0025

		1999-02		31349E6 Eppley NIP		8.106		8.106		0		0

		1999-02		31351E6 Eppley NIP		8.218		8.218		0		0

		1999-02		31352E6 Eppley NIP		8.167		8.167		0		0

		1999-02		31361E6 Eppley NIP		8.396		8.396		0		0

		1999-02		31414F3 Eppley PSP		8.554		8.55		-0.04		0.0016

		1999-02		830116 Kipp & Zonen CM10		6.331		6.33		-0.01		0.0001

		1999-02		840601 Kipp & Zonen CM11		4.568		4.568		0		0

		1999-02		910002 Kipp & Zonen CM21		16.738		16.743		0.03		0.0009

		1999-02		920054 Kipp & Zonen CM21		14.085		14.088		0.02		0.0004

		1999-02		920057 Kipp & Zonen CM21		14.224		14.227		0.02		0.0004

		1999-02		945208 Kipp & Zonen CM11		4.891		4.892		0.02		0.0004

		1999-02		986725 Kipp & Zonen CM11		5.256		5.257		0.02		0.0004

		1999-02		PY1723-7905 Licor LI200		13.818		13.825		0.05		0.0025

		1999-02		PY1724-7905 Licor LI200		12.455		12.458		0.03		0.0009

		1999-02		PY1726-7905 Licor LI200		13.735		13.735		0		0

		1999-02		PY1729-7905 Licor LI200		15.359		15.359		0		0

		1999-02		PY1730-7905 Licor LI200		15.218		15.222		0.03		0.0009

		1999-03		17836E6 Eppley NIP		8.432		8.432		0.01		0.0001

		1999-03		18621 Eppley 8-48		12.255		12.254		-0.01		0.0001

		1999-03		18745FPP Eppley FPP		0.703		0.702		-0.09		0.0081

		1999-03		21563 Eppley 8-48		11.495		11.495		0		0

		1999-03		2163 Schenk Star		15.034		15.03		-0.02		0.0004

		1999-03		25825F3 Eppley PSP		9.576		9.571		-0.05		0.0025

		1999-03		30727E6 Eppley NIP		7.523		7.523		0		0

		1999-03		32107F3 Eppley PSP		8.744		8.74		-0.05		0.0025

		1999-03		32188F3 Eppley PSP		9.243		9.239		-0.05		0.0025

		1999-03		73-55 Spectrosun SR-75		9.974		9.966		-0.08		0.0064

		1999-03		73-60 Spectrosun SR-75		8.458		8.452		-0.07		0.0049

		1999-03		73-85 Spectrosun SR-75		8.501		8.497		-0.05		0.0025

		1999-03		910002 Kipp & Zonen CM21		16.826		16.821		-0.03		0.0009

		1999-03		920057 Kipp & Zonen CM21		14.323		14.313		-0.07		0.0049

		1999-03		9801-2 Yankee TSP-700		2335.512		2336.057		0.02		0.0004

		1999-03		980563 Kipp & Zonen CM21		13.077		13.076		-0.01		0.0001

		1999-03		980564 Kipp & Zonen CM21		12.066		12.066		0		0

		1999-03		986725 Kipp & Zonen CM11		5.275		5.273		-0.04		0.0016

		1999-04		10565F3 Eppley PSP		8.65		8.65		0		0

		1999-04		10652 Eppley 8-48		10.437		10.427		-0.1		0.01

		1999-04		11018F4 Eppley PSP		6.677		6.674		-0.05		0.0025

		1999-04		11935F3 Eppley PSP		9.175		9.172		-0.03		0.0009

		1999-04		11938F3 Eppley PSP		8.481		8.478		-0.04		0.0016

		1999-04		12257F3 Eppley PSP		9.006		9.003		-0.03		0.0009

		1999-04		12259F3 Eppley PSP		9.281		9.281		0		0

		1999-04		12622F3 Eppley PSP		8.452		8.448		-0.04		0.0016

		1999-04		13164E6 Eppley NIP		7.226		7.226		0		0

		1999-04		14703F3 Eppley PSP		7.353		7.349		-0.05		0.0025

		1999-04		14858E6 Eppley NIP		7.406		7.406		0.01		0.0001

		1999-04		14866F3 Eppley PSP		9.578		9.574		-0.04		0.0016

		1999-04		14869F3 Eppley PSP		8.379		8.375		-0.05		0.0025

		1999-04		14902F3 Eppley PSP		9.112		9.107		-0.06		0.0036

		1999-04		15646F3 Eppley PSP		10.103		10.097		-0.06		0.0036

		1999-04		16148E6 Eppley NIP		8.002		8.002		0		0

		1999-04		16228E6 Eppley NIP		8.645		8.645		0		0

		1999-04		16232E6 Eppley NIP		8.471		8.471		0		0

		1999-04		16235E6 Eppley NIP		8.647		8.647		0		0

		1999-04		16320E6 Eppley NIP		8.119		8.119		0		0

		1999-04		16321E6 Eppley NIP		8.095		8.095		0		0

		1999-04		16335E6 Eppley NIP		8.615		8.615		0		0

		1999-04		16337E6 Eppley NIP		8.222		8.222		0		0

		1999-04		16417E6 Eppley NIP		7.414		7.414		0.01		0.0001

		1999-04		16520E6 Eppley NIP		8.38		8.38		0		0

		1999-04		16527E6 Eppley NIP		7.992		7.992		0		0

		1999-04		17604E6 Eppley NIP		8.206		8.206		0		0

		1999-04		17836E6 Eppley NIP		8.458		8.458		0		0

		1999-04		18745FPP Eppley FPP		0.702		0.703		0.08		0.0064

		1999-04		19792E6 Eppley NIP		9.092		9.092		0		0

		1999-04		23323E6 Eppley NIP		8.929		8.929		0		0

		1999-04		25825F3 Eppley PSP		9.461		9.457		-0.04		0.0016

		1999-04		28481F3 Eppley PSP		7.899		7.895		-0.04		0.0016

		1999-04		29353F3 Eppley PSP		8.244		8.239		-0.07		0.0049

		1999-04		29681F3 Eppley PSP		7.608		7.605		-0.04		0.0016

		1999-04		30673F3 Eppley PSP		8.289		8.286		-0.04		0.0016

		1999-04		30726E6 Eppley NIP		8.363		8.363		0.01		0.0001

		1999-04		31130E6 Eppley NIP		8.513		8.513		0		0

		1999-04		73-102 Spectrosun SR-75		9.933		9.93		-0.03		0.0009

		1999-04		73-34 Spectrosun SR-75		9.397		9.393		-0.04		0.0016

		1999-04		73-43 Spectrosun SR-75		9.004		9.005		0.01		0.0001

		1999-04		73-46 Spectrosun SR-75		8.058		8.052		-0.07		0.0049

		1999-04		73-48 Spectrosun SR-75		8.429		8.43		0.01		0.0001

		1999-04		73-50 Spectrosun SR-75		8.947		8.948		0.01		0.0001

		1999-04		73-53 Spectrosun SR-75		8.371		8.369		-0.03		0.0009

		1999-04		73-54 Spectrosun SR-75		7.983		7.984		0.01		0.0001

		1999-04		73-58 Spectrosun SR-75		8.929		8.927		-0.02		0.0004

		1999-04		73-80 Spectrosun SR-75		8.175		8.172		-0.03		0.0009

		1999-04		73-83 Spectrosun SR-75		8.142		8.137		-0.06		0.0036

		1999-04		73-84 Spectrosun SR-75		7.859		7.855		-0.05		0.0025

		1999-04		73-93 Spectrosun SR-75		8.19		8.188		-0.02		0.0004

		1999-04		73-96 Spectrosun SR-75		8.019		8.015		-0.04		0.0016

		1999-04		986725 Kipp & Zonen CM11		5.231		5.231		0		0

		1999-04		PY1755-7905 Licor LI200		10.39		10.39		0		0

		1999-04		PYHR100 Licor LI201SB		5.481		5.481		0		0

		2000-01		15239E6 Eppley NIP		8.37		8.37		0		0

		2000-01		16333E6 Eppley NIP		8.458		8.458		0		0

		2000-01		16658E6 Eppley NIP		8.444		8.444		-0.01		0.0001

		2000-01		16665E6 Eppley NIP		8.189		8.189		0		0

		2000-01		17836E6 Eppley NIP		8.452		8.452		0.01		0.0001

		2000-01		18745FPP Eppley FPP		0.685		0.685		0.01		0.0001

		2000-01		20715F3 Eppley PSP		10.031		10.024		-0.07		0.0049

		2000-01		25825F3 Eppley PSP		9.179		9.176		-0.03		0.0009

		2000-01		25954F3 Eppley PSP		7.908		7.906		-0.03		0.0009

		2000-01		28402F3 Eppley PSP		7.242		7.242		0		0

		2000-01		29355F3 Eppley PSP		7.77		7.769		-0.01		0.0001

		2000-01		29613F3 Eppley PSP		8.064		8.062		-0.03		0.0009

		2000-01		29614F3 Eppley PSP		7.915		7.913		-0.02		0.0004

		2000-01		29616F3 Eppley PSP		7.925		7.921		-0.05		0.0025

		2000-01		29682F3 Eppley PSP		7.925		7.924		-0.01		0.0001

		2000-01		29686F3 Eppley PSP		8.046		8.044		-0.02		0.0004

		2000-01		30398E6 Eppley NIP		8.54		8.54		0		0

		2000-01		30562F3 Eppley PSP		8.5		8.497		-0.03		0.0009

		2000-01		31274F3 Eppley PSP		7.803		7.801		-0.02		0.0004

		2000-01		31275F3 Eppley PSP		7.84		7.838		-0.03		0.0009

		2000-01		31276F3 Eppley PSP		7.981		7.98		-0.01		0.0001

		2000-01		31279F3 Eppley PSP		7.166		7.165		-0.02		0.0004

		2000-01		31289F3 Eppley PSP		8.216		8.214		-0.02		0.0004

		2000-01		31290F3 Eppley PSP		8.297		8.295		-0.03		0.0009

		2000-01		31294F3 Eppley PSP		8.697		8.694		-0.03		0.0009

		2000-01		31344E6 Eppley NIP		8.225		8.225		0		0

		2000-01		31346E6 Eppley NIP		8.261		8.261		0		0

		2000-01		31347E6 Eppley NIP		8.241		8.241		0		0

		2000-01		31348E6 Eppley NIP		8.478		8.478		0		0

		2000-01		31414F3 Eppley PSP		8.311		8.31		-0.02		0.0004

		2000-01		31548F3 Eppley PSP		8.386		8.385		-0.01		0.0001

		2000-01		31552F3 Eppley PSP		8.776		8.773		-0.04		0.0016

		2000-01		32331 Eppley 8-48		8.97		8.975		0.06		0.0036

		2000-01		32871 Eppley 8-48		9.168		9.172		0.04		0.0016

		2000-01		32872 Eppley 8-48		9.538		9.543		0.06		0.0036

		2000-01		32873 Eppley 8-48		8.66		8.662		0.02		0.0004

		2000-01		73-18 Spectrosun SR-75		7.931		7.927		-0.05		0.0025

		2000-01		73-19 Spectrosun SR-75		8.48		8.477		-0.03		0.0009

		2000-01		73-23 Spectrosun SR-75		9.265		9.265		0		0

		2000-01		73-25 Spectrosun SR-75		8.076		8.072		-0.05		0.0025

		2000-01		73-38 Spectrosun SR-75		9.351		9.347		-0.05		0.0025

		2000-01		73-44 Spectrosun SR-75		8.347		8.346		-0.01		0.0001

		2000-01		73-63 Spectrosun SR-75		7.287		7.287		-0.01		0.0001

		2000-01		73-65 Spectrosun SR-75		9.471		9.468		-0.03		0.0009

		2000-01		73-70 Spectrosun SR-75		11.205		11.208		0.02		0.0004

		2000-01		830096 Kipp & Zonen CM10		5.23		5.228		-0.05		0.0025

		2000-01		830119 Kipp & Zonen CM10		4.881		4.878		-0.05		0.0025

		2000-01		840602 Kipp & Zonen CM11		4.535		4.534		-0.02		0.0004

		2000-01		910002 Kipp & Zonen CM21		16.262		16.254		-0.05		0.0025

		2000-01		920055 Kipp & Zonen CM21		11.151		11.148		-0.03		0.0009

		2000-01		920058 Kipp & Zonen CM21		13.195		13.193		-0.01		0.0001

		2000-01		934882 Kipp & Zonen CM11		4.61		4.61		-0.01		0.0001

		2000-01		955716 Kipp & Zonen CM11		5.229		5.227		-0.04		0.0016

		2000-01		966037 Kipp & Zonen CM11		5.249		5.246		-0.06		0.0036

		2000-01		970003 Kipp & Zonen SP-LITE		84.751		84.739		-0.01		0.0001

		2000-01		996997 Kipp & Zonen CM11		4.879		4.877		-0.04		0.0016

		2000-02		11844 Eppley 8-48		11.496		11.499		0.02		0.0004

		2000-02		15187 Eppley 8-48		10.442		10.446		0.04		0.0016

		2000-02		16331E6 Eppley NIP		8.267		8.267		0		0

		2000-02		17836E6 Eppley NIP		8.442		8.442		0		0

		2000-02		18745FPP Eppley FPP		0.68		0.68		0.04		0.0016

		2000-02		20715F3 Eppley PSP		10.011		10.007		-0.04		0.0016

		2000-02		21620E6 Eppley NIP		8.684		8.684		0.01		0.0001

		2000-02		23997F3 Eppley PSP		9.295		9.291		-0.04		0.0016

		2000-02		25825F3 Eppley PSP		9.164		9.16		-0.05		0.0025

		2000-02		28402F3 Eppley PSP		7.243		7.24		-0.04		0.0016

		2000-02		29868E6 Eppley NIP		8.089		8.089		0		0

		2000-02		29912F3 Eppley PSP		7.847		7.843		-0.06		0.0036

		2000-02		29917F3 Eppley PSP		8.158		8.153		-0.06		0.0036

		2000-02		29937E6 Eppley NIP		7.914		7.914		0.01		0.0001

		2000-02		30395E6 Eppley NIP		8.608		8.608		0		0

		2000-02		30399E6 Eppley NIP		8.353		8.353		0		0

		2000-02		31343E6 Eppley NIP		8.411		8.411		0		0

		2000-02		31553F3 Eppley PSP		8.344		8.34		-0.05		0.0025

		2000-02		31763E6 Eppley NIP		8.329		8.329		0		0

		2000-02		31764E6 Eppley NIP		8.629		8.629		0		0

		2000-02		32012F3 Eppley PSP		9.039		9.037		-0.02		0.0004

		2000-02		32015F3 Eppley PSP		8.938		8.933		-0.05		0.0025

		2000-02		32020F3 Eppley PSP		8.45		8.447		-0.03		0.0009

		2000-02		32021F3 Eppley PSP		9.003		9		-0.03		0.0009

		2000-02		32022F3 Eppley PSP		9		8.997		-0.03		0.0009

		2000-02		32023F3 Eppley PSP		10.17		10.166		-0.04		0.0016

		2000-02		32039F3 Eppley PSP		9.048		9.045		-0.04		0.0016

		2000-02		73-31 Spectrosun SR-75		8.651		8.642		-0.11		0.0121

		2000-02		73-41 Spectrosun SR-75		8.486		8.475		-0.13		0.0169

		2000-02		73-66 Spectrosun SR-75		9.427		9.416		-0.12		0.0144

		2000-02		73-82 Spectrosun SR-75		8.112		8.101		-0.14		0.0196

		2000-02		73-88 Spectrosun SR-75		8.982		8.97		-0.14		0.0196

		2000-02		73-89 Spectrosun SR-75		8.294		8.283		-0.14		0.0196

		2000-02		920058 Kipp & Zonen CM21		13.219		13.215		-0.03		0.0009

		2000-02		970003 Kipp & Zonen SP-LITE		85.592		85.615		0.03		0.0009

		2000-02		996990 Kipp & Zonen CM11		4.841		4.839		-0.04		0.0016

		2000-02		PY11332 Licor LI200		8.428		8.429		0.01		0.0001

		2000-02		PY17914 Licor LI200		8.369		8.372		0.04		0.0016

		2000-02		PY8969 Licor LI200		6.094		6.094		0		0

		2000-03		007148 Kipp & Zonen CM11		4.99		4.99		0.01		0.0001

		2000-03		007153 Kipp & Zonen CM11		4.858		4.858		0		0

		2000-03		007156 Kipp & Zonen CM11		5.013		5.013		0		0

		2000-03		007160 Kipp & Zonen CM11		5.254		5.253		-0.01		0.0001

		2000-03		007161 Kipp & Zonen CM11		5.229		5.229		0		0

		2000-03		007166 Kipp & Zonen CM11		5.057		5.057		0.01		0.0001

		2000-03		007167 Kipp & Zonen CM11		4.931		4.931		0.01		0.0001

		2000-03		007169 Kipp & Zonen CM11		4.961		4.961		-0.01		0.0001

		2000-03		10652 Eppley 8-48		10.269		10.273		0.04		0.0016

		2000-03		15187 Eppley 8-48		10.503		10.506		0.02		0.0004

		2000-03		15698F3 Eppley PSP		9.068		9.065		-0.03		0.0009

		2000-03		16332E6 Eppley NIP		8.133		8.133		0		0

		2000-03		17836E6 Eppley NIP		8.497		8.497		0		0

		2000-03		18015E6 Eppley NIP		9.207		9.207		0		0

		2000-03		18745FPP Eppley FPP		0.677		0.676		-0.09		0.0081

		2000-03		19381F3 Eppley PSP		8.646		8.642		-0.05		0.0025

		2000-03		20715F3 Eppley PSP		10.025		10.021		-0.04		0.0016

		2000-03		21096 Eppley 8-48		11.624		11.628		0.03		0.0009

		2000-03		23088F3 Eppley PSP		7.644		7.641		-0.04		0.0016

		2000-03		23090F3 Eppley PSP		8.377		8.375		-0.02		0.0004

		2000-03		23982F3 Eppley PSP		8.705		8.7		-0.06		0.0036

		2000-03		24036F3 Eppley PSP		8.721		8.717		-0.04		0.0016

		2000-03		25825F3 Eppley PSP		9.148		9.145		-0.04		0.0016

		2000-03		28402F3 Eppley PSP		7.148		7.145		-0.04		0.0016

		2000-03		31758E6 Eppley NIP		8.118		8.118		0		0

		2000-03		31759E6 Eppley NIP		8.515		8.515		0.01		0.0001

		2000-03		32016F3 Eppley PSP		8.571		8.568		-0.03		0.0009

		2000-03		32017F3 Eppley PSP		8.948		8.945		-0.04		0.0016

		2000-03		32018F3 Eppley PSP		8.585		8.582		-0.04		0.0016

		2000-03		32019F3 Eppley PSP		8.441		8.437		-0.04		0.0016

		2000-03		3818 Matrix MARK III		33.487		33.487		0		0

		2000-03		73-38 Spectrosun SR-75		9.384		9.381		-0.04		0.0016

		2000-03		73-59 Spectrosun SR-75		7.416		7.412		-0.06		0.0036

		2000-03		73-87 Spectrosun SR-75		9.413		9.407		-0.07		0.0049

		2000-03		73-98 Spectrosun SR-75		8.571		8.567		-0.04		0.0016

		2000-03		850878 Kipp & Zonen CM11		4.494		4.494		0		0

		2000-03		910002 Kipp & Zonen CM21		16.277		16.279		0.01		0.0001

		2000-03		920056 Kipp & Zonen CM21		12.1		12.098		-0.01		0.0001

		2000-03		945208 Kipp & Zonen CM11		4.747		4.747		-0.01		0.0001

		2000-03		970003 Kipp & Zonen SP-LITE		85.804		85.819		0.02		0.0004

		2000-03		986725 Kipp & Zonen CM11		5.113		5.113		0		0

		2000-03		PY1726-7905 Licor LI200		13.329		13.333		0.03		0.0009

		2000-03		PY9836 Licor LI200		7.183		7.182		-0.02		0.0004

										-0.0068		0.0357		0.0351






