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Purpose of NDA

NMC&A Requirement
* DOE Order 474.2 and DOE-STD-1194-2011 Change 2

 “Inventories must be based on measured values including measurements or technically
justifiable estimates of holdup.”

Criticality Safety Requirement
 DOE Order 420.1C, Chapter lll, Section 3.e

 “Facilities that conduct operations using fissionable material in a form that could
inadvertently accumulate in significant quantities must include a program and procedures
for detecting and characterizing accumulations.”

Practical Requirements

 Holdup: The residual amounts of Special Nuclear Material (SNM) [23°U] remaining in
process equipment after the process has finished and material has been run out or
cleaned out to the maximum extent possible.

» NDA provides estimated quantities of invisible or inaccessible materials

 Fast in-situ quantification is useful for safety, accountability, waste removal, and security
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System Development

Drive to replace previous systems

» Obsolete and aging hardware leads to risk of NDA being unable to perform all
necessary measurements

« HMS3 and HMS4 data collection software is dependent on particular hardware

* Newer technologies and analysis methods have been developed since the
development of the current system

« No COTS software/hardware solution for field holdup measurements

» Opportunity to design a new system around Y-12’s needs and plan for future
technology

Requirements for Success
« Utilization of field-tested hardware
» Availability of replacement system components
* Robust and flexible components
« System software is independent of system hardware

* Provide the same functionality as the current system with user-driven improvements




New Equipment

GBS Elektronik Mini MCA-527
« Small profile and low weight

Supports wide range of detectors

Many configurable parameters

Multiple communication interfaces
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New Field System Control Application: MCAA

Design of Application

« System application independence of system hardware — development of libraries for
the MCA and connection types

« Ul similar to prior field applications (HMS4) for familiarity purposes, but improvements
were made to increase efficiency, productivity, and usability

« Scale screens to accommodate touch and efficiently utilize screen area.
* Provide data outputs that that are compatible with current analysis software.
» Added flexibility and robustness for future improvements or changes.

Application Components

Control and
Analysis

MCA Communication
Library Library
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MCAA Interface Features

MCA Setup

Spectrum

MCA: 1883

Y-Axis: Log E‘ X-Axis: e =
Detector: 100300 Measirariiets: 1510009 7|
Load QC Cenfig Review QC Config
Spectrum
HV Preset: Current HV: 522.00
540
HV Polarity: Positive - Amp Polarity: Positive 2
2
ADC Resolution: 512 - HV Status: ‘ ‘ 1002
2
Coarse Gain: 20 . PUR State: ‘ ‘ ‘2 fiid =
B 3
Fine Gain: 1.3242 Stabilizer: ‘ ‘ 15} )
10
Update Unlock Back
MIMII Il [II[II|I 0 O L U
300 400 500
Channels
Setting HV. MCA: 100 % PC: 100 %
MCA Acquire Measurements
Field Application Run # Sample Id Room Background Reference Centroid Analysis Peak (cps) Uncertainty %
Date: 08/14/2019 1 STD-009 - 100.38 137.87 1.56
Badge Number: 53240
Back
MCA Setup Spectrum
Measure Review
T MCA: % PG 100%

Main Menu

Review

10



Development Project Details

* Project funded through Plant Directed Research and Development (PDRD)

Funds are provided through appropriations from plant operation activities enabled by
DOE Order 413.2C and the Energy and Water Act of 2001.

PDRD Projects are aimed at developing new research and/or technologies for
implementation and use in the plant with the possibility of use elsewhere

The projects are typically multi-year endeavors with annual review of progress, plant
need, and effort remaining to complete projects.

« Successes in Development of New System

The system was developed as a collaboration between Development and
Engineering.

A new programmer joined the project team at the end of FY16 and focused on
developing the field acquisition system as the primary goal.

Iterative prototype development and customer feedback were key elements in the
project’s success.
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Future Direction

Completion of Field System
« System documentation and final feature requests
« Software Quality Assurance finalization
« Submission to Tech Transfer for future commercial availability
« Obtain copyright protection

Related Efforts
» Possibility of WFO projects and external collaborations
» Possibility of replacing Nal detector with LaBr
» Addition of support for other MCAs and data output files in application
* Reuse of system components and knowledge in other system developments
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Recap and Conclusion

 NDA'’s current field measurement equipment was obsolete.
 PDRD provided funding to develop a new field equipment system.

 New system is flexible and will provide continued operation for field
measurements for the future.

* Project highlights successes in collaboration and iterative development
for at-risk system replacements.
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