
Contract No: 
This document was prepared in conjunction with work accomplished under Contract No. 
89303321CEM000080 with the U.S. Department of Energy (DOE) Office of Environmental 
Management (EM). 

 
Disclaimer: 
This work was prepared under an agreement with and funded by the U.S. Government. Neither the 
U.S. Government or its employees, nor any of its contractors, subcontractors or their employees, 
makes any express or implied: 

1 )  warranty or assumes any legal liability for the accuracy, completeness, or for the use or 
results of such use of any information, product, or process disclosed; or  

2 )  representation that such use or results of such use would not infringe privately owned rights; 
or  

3) endorsement or recommendation of any specifically identified commercial product, process, 
or service.   

Any views and opinions of authors expressed in this work do not necessarily state or reflect those 
of the United States Government, or its contractors, or subcontractors. 



 
A U.S. DEPARTMENT OF ENERGY NATIONAL LAB     •     SAVANNAH RIVER SITE     •     AIKEN, SC    •     USA 

 

 

Performance Testing of Software 
Upgrade for SRNL CPC instrument at the 
Nuclear Material Laboratory, Office of 
Safeguards Analytical Services, 
International Atomic Energy Agency  

Maria E. Morales-Arteaga, Principal Scientist, Chemical Procsess & Characterization 
Andrew J. Kruzner, Software Engineer, Intelligence 
Joseph V. Cordaro, Electrical Engineer, Global Security 
Savannah River National Laboratory 
 
 
May 2022 
SRNL--L3100-2022-00021, Revision 0 

  



SRNL-STI- 
Revision 0 

 ii 

 

DISCLAIMER 

This work was prepared under an agreement with and funded by the U.S. Government.  Neither the U.S. 
Government or its employees, nor any of its contractors, subcontractors or their employees, makes any 
express or implied: 

1. warranty or assumes any legal liability for the accuracy, completeness, or for the use or 
results of such use of any information, product, or process disclosed; or 

2. representation that such use or results of such use would not infringe privately owned rights; 
or 

3. endorsement or recommendation of any specifically identified commercial product, process, 
or service. 

Any views and opinions of authors expressed in this work do not necessarily state or reflect those of the 
United States Government, or its contractors, or subcontractors. 

 

 
Printed in the United States of America 

 
Prepared for 

U.S. Department of Energy 
 
 
  



SRNL-STI- 
Revision 0 

 iii 

 
Keywords: Software, Controlled Potential 
Coulometry, performance testing 
 
Retention: Varies 

Performance Testing of Software 
 Upgrade for SRNL CPC instrument at the Nuclear 

Material Laboratory, Office of Safeguards Analytical 
Services, International Atomic Energy Agency 

Maria E. Morales-Arteaga 
Andrew J. Kruzner 
Joseph V. Cordaro 
Savannah River National Laboratory 
 

 

May 2022  

  
 
 

 
 
 
 
Savannah River National Laboratory is operated by 
Battelle Savannah River Alliance for the U.S. Department 
of Energy under Contract No. 89303321CEM000080.  
 

 



SRNL-STI- 
Revision 0 

 iv 

PREFACE OR ACKNOWLEDGEMENTS 
 

Thanks to the IAEA and the US Support Program for Sponsoring the Software Upgrade. 
 



SRNL-STI- 
Revision 0 

 v 

EXECUTIVE SUMMARY 
 
This report summarizes the performance testing for the Software upgrade for the Savannah River National 
Laboratory (SRNL) Controlled Potential Coulometry (CPC) instrument. This upgrade is specifically to 
meet the needs of the Nuclear Material Laboratory, Office of Safeguards Analytical Services, 
International Atomic Energy Agency at Seibersdorf, Austria.  The instrument hardware was upgraded in 
2010, but the software continued to operate on a Windows platform using a High Tech Basic (HT Basic) 
application. HT Basic usage is declining.  The IAEA requested an upgrade to the existing coulometer 
software to Laboratory Virtual Instrument Engineering Workbench (LabVIEW), an object-oriented 
programming language in wide use and one the NML staff is familiar with. The software was developed 
by SRNL Software Engineer, with assistance from Electrical Engineer and Scientist. Once developed, the 
new LabVIEW software was validated, tested with Iron (surrogate for plutonium) and plutonium. Once 
testing was completed, the software was installed at the International Atomic Energy Agency Nuclear 
Material Laboratory (IAEA NML) coulometer, and SRNL provided hands on training to NML staff on 
using the new software. 
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1.0 Introduction 
SRNL has been fabricating CPC instruments for over 30 years. The instrument hardware was upgraded in 
2010, but the software continued to operate on a Windows platform using a High Tech Basic (HT Basic) 
application. HT Basic usage is declining.  The IAEA requested an upgrade to the existing coulometer 
software to Laboratory Virtual Instrument Engineering Workbench (LabVIEW), an object-oriented 
programming language in wide use and one the NML staff is familiar with. The software was developed 
by SRNL Software Engineer, with assistance from Electrical Engineer and chemist. Once developed, the 
new LabVIEW software was validated, testing with Iron (surrogate for plutonium) and plutonium. Once 
testing was completed, the software was installed on the International Atomic Energy Agency Nuclear 
Material Laboratory (IAEA NML) coulometer, and SRNL provided hands on training to NML staff using 
the new software. 

2.0 Scope 
 
The performance testing of the LabVIEW software for SRNL CPC will demonstrate acceptable operation 
of the coulometer by performing: 
 

System Automatic Continuous Calibration 
Iron Blank/Sample Measurements 
Plutonium Blank/Sample Measurements 
Creation of files for data archiving 
Installation and operation at NML CPC 
 

The expected outcome is that the new software will produce results that will be equivalent to the results 
obtained using the HT Basic Program.  

3.0 Procedure 

3.1 System Automatic Continuous Calibration 
Using the automatic calibration routine in the software, run at least three series of 10 calibration factors.  
The calibration file should appear similar to the calibration file for HT Basic. The system must be on for a 
minimum of 1 hour before starting calibration runs. 
 

3.2 Iron Blank/Sample Measurements 
Demonstrate Blank/Sample Measurement using Sulfuric acid solutions and Iron using the SRNL Cell.  This 
test is not intended to test the performance of the cell assembly, acids, and iron.  The purpose of this test is 
to determine if the software is functioning as expected.  Note that system parameters may require changing 
to complete testing. This testing is only performed at SRNL. 

3.2.1 Using a sulfuric or nitric acid with an Argon purge, demonstrate the running of a blank. 

3.2.2 Using Iron, demonstrate the running of a sample. 

3.3 Plutonium Blank/Sample Measurements 
Demonstrate Blank/Sample Measurement using Sulfuric acid solutions and plutonium using the SRNL Cell.  
The purpose of this test is to determine if the software is functioning as expected and producing expected 
results, comparable to the HT Basic Software.  Note that system parameters may require changing to 
complete testing. 
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3.3.1 Using a sulfuric or nitric acid with an Argon purge, demonstrate the running of a blank. 

3.3.2 Using Plutonium, demonstrate the running of a sample. 

3.4 Creation of files for data archiving 
Demonstrate that the LabVIEW program creates the required txt and CXL files to archive data. 

3.5 Installation and operation at NML CPC 
Install the LabVIEW program on IAEA NML computer. Demonstrate Blank/Sample Measurement using 
Sulfuric acid solutions and plutonium using the IAEA NML Cell.  The purpose of this test is to determine 
if the software is functioning as expected and producing expected results, comparable to the HT Basic 
Software.  Note that system parameters may require changing to complete testing. 

3.5.1 Perform continuous electrical calibrations 

3.5.2 Using a sulfuric or nitric acid with an Argon purge, demonstrate the running of a blank. 

3.5.3 Using Plutonium, demonstrate the running of a sample. 

4.0 Results and Discussion 

4.1 System Automatic Continuous Calibration 
Using the automatic calibration routine in the software, the instrument was left running automatic 
continuous calibration.  The calibration file produced was similar to the calibration file for HT Basic. See 
Figure 4-1. 
 

 
Figure 4-1.  Example of output to Calibration text file 

 

4.2  Iron Blank/Sample Measurements 
Blank/Sample Measurements were performed using Sulfuric acid solutions and Iron at SRNL using the 
SRNL Cell.  This test helped identified areas where the software was not functioning as expected.  If an 
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unexpected outcome was obtained, the software engineer was notified. The software engineer performed 
changes to the program, as necessary, and testing was resumed. This process was repeated until the software 
produced expected outcomes. The testing progressed to testing with plutonium.  
 

4.3 Plutonium Blank/Sample Measurements 
Blank/Sample Measurement using Sulfuric acid solutions and plutonium using the SRNL Cell were 
performed.  Plutonium standards were measured with HT Basic and LabVIEW software. The instrument 
and cell assembly used were the same.  The only difference in the measurements is the software.  All results 
with LabVIEW are within the laboratory limits. 
Table 4-1 summarizes the data obtain. A t-test indicated the difference in the data is not statistically 
significant. 
 
 

Table 4-1.  Summary of plutonium measurements. 

Software Number of 
measurements 

Average %RD 
 (Pu corrected for 
Iron) 

Std Deviation 

HT Basic 10 -0.055 0.036 
LabVIEW 10 0.050 0.067 

 

4.4 Creation of files for data archiving 
It was confirmed that the Data folder for the new software contained the required files. Table 4-2 
summarizes the most important files. Figure 4-2 captures all the files generated by the software. 
 

Table 4-2.  Main files generated by software. 

Filename File content Equivalent file in HT 
Basic 

Blank.CXL CXL file for the blank that contains the data collected 
during analysis 

Blank.CXL 

DateTime.CXL CXL file for each ample analyzed with date and time 
stamp that contains the data collected during analysis 

DateTime.CXL 

Calib Calibration txt file, results of continuous calibration Calib 

logbook Text file that contains in chronological order blanks, 
samples, formal potentials logbook 

Sample  Text file that contains in chronological order blanks, 
samples, formal potentials with more detail information samples 
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Figure 4-2.  Files created by new LabVIEW program on Data folder. 

 

4.5 Installation and operation at NML CPC 
Before the installation of the new program at NML, the NML instrument was calibrated. See Appendix A 
for Calibration Report. The instrumetn was left overnight running continuous electrical calibrations. The 
next day a blank/sample determination was performed. Results were within the expected parameters. The 
formal potential was determined. All files for HT Basic were backed up. 
 
A new computer was provided by IAEA personnel. The LabVIEW program was installed on IAEA NML 
computer. System parameters were adjusted for the instrument and cell configuration. The program was 
left running continuous electrical calibrations over lunch. Blank/Sample Measurement using Sulfuric acid 
solutions and plutonium using the IAEA NML cell were performed. Small adjustments to the program were 
performed. Final results displayed are total mg Pu. Results are within laboratory limit and agree with 
previous results. The software is functioning as expected and producing expected results, comparable to the 
HT Basic Software.  
The IAEA NML personnel were trained on software use. 

5.0 Conclusions 
The IAEA NML CPC instrument was calibrated. The software was updated to LabVIEW. The software is 
functioning as expected and producing expected results, comparable to the HT Basic Software. Personnel 
were trained on the use of the new software. 

6.0 Recommendations, Path Forward or Future Work 
It is recommended that the personnel continue monitoring the performance of the new software and report 
any unexpected outcomes to SRNL personnel for evaluation. 
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. Calibration Report 
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Appendix A. Calibration Report, continuation 
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