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NDA at Savannah River Site

..................................................................................................................................................................

Overview
« NDA Systems and Locations — Stationary and Portable
* NDA Program
* Holdup Methodology
 Challenges and Opportunities
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NDA at Savannah River Site

NDA Systems at HB-Line

« Stationary
» Active Well Coincidence Counter (AWCC)
» Radionuclide Waste Assay System (2)
» Gamma Isotopic System (GIS)
» Calorimeter

* Portable

» Hold-up Measurements
* Glovebox / Cabinets
» Slab tanks
» HEPA filters
 Ducts
* Oversize waste items
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NDA at Savannah River Site

« NDA Systems at K-Area

« Stationary — 3013 Surveillance
» Active/Passive Neutron Multiplicity Counter (former)
» Gamma Isotopic System — Prompt Gamma
» Calorimeter
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NDA at Savannah River Site

..................................................................................................................................................................

« NDA Systems at K-Area

* Portable
> Waste items

> Hold-up measurements
* Glovebox
» HEPA filters
* Ducts
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NDA at Savannah River Site

------------------------------------------------------------------------------------------------------------------------------------------------------------------

« NDA Systems at K-Area

Stationary — Material Storage
» Drum Multiplicity Counter
» Cf-252 Shuffler
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NDA at Savannah River Slte

..................................................................................................................................................................

« H-Canyon TRU vs LLW Segregation
Remediation of B-25 box
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NDA at Savannah River Site

..................................................................................................................................................................

NDA Holdup at Analytical Labs

» Glovebox (floor)

Other

Savannah River National Lab &
235-F

» Portable holdup measurements
* Hot cells
» Gloveboxes
* Ventilation

Special Requests

Closed Facilities

» F-Canyon & FB-Line
* Q2, Segmented Gamma Scanner, Shuffler, NCC
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NDA at Savannah River Site

* NDA Personnel (~8)
» Nuclear Measurements Group within SRNL

> Degree (BS, MSE, Ph.D.) and non-degree
» Supporting laboratory and NDA systems
»> Historically moved from Engineering organization

» NDA support across SRS
> K-Area Material Storage — Confirmatory/Verification
> K-Area (3013) Interim Surveillance — Glovebox/Ventilation holdup
» 235-F — Glovebox/Ventilation holdup, waste items, other
» HB-Line — Glovebox/Ventilation/Vessel holdup, waste items
» H-Canyon — Special waste items
> F/H Analytical Labs — Glovebox/Ventilation holdup
» Savannah River National Lab — Glovebox/Ventilation/Vessel holdup, waste items
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NDA at Savannah River Site

* NDA Program

> Equipment Needs

« System selection, Calibration, Measurement Control, QA (software, standards),
Non-conformance issues

» Measurement system requirements primarily in site QA and MC&A manuals

« Liquid nitrogen Dewar — Portable NDA

» Electro-mechanical cooler for fixed systems — Isotopic, prompt gamma, and waste systems
> Measurement Plan

* Equipment selection, Configuration review, Process history, Operator knowledge,
Stakeholder meetings/reviews

> Measurement Results
* Procedures/Records, Technical reviews, Self assessments, External oversight
> Stakeholder Involvement

* Holdup measurement requests most often for MC&A
* Also:

v’ Material characterization

v’ Waste compliance

v’ Criticality safety
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NDA at Savannah River Site

..................................................................................................................................................................

* NDA Holdup Methods - HPGe

> Generalized Geometry Holdup (GGH)

v Point, line, area calibrations (U/Pu/Np standards)
v MLD determination

v Infinite thickness determination
> ISOCS detector characterization and template modeling
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NDA at Savannah River Site

* NDA Holdup Methods - HPGe

> Measurement Configuration
v Point, line, area calibrations
v Multi-gamma attenuation correction via material thickness adjustment

‘/Fleld Of VIeW 107 24iﬁm
v Limiting background “pu =9,
106_ 241 u BQPU
v Statistics/Deadtime f v
10° P 2N3 #Na
VU
8 10% \l(
T 238U
v
» Bias correction
> Multi-gamma standard (e.g., Ho-166m)
» MCNP - Ge crystal modeling adjustment | I —

Energy (keV)

» Total Measurement Uncertainty (TMU) estimation
v Random and systematic components
v Applied in quadrature

.
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NDA at Savannah River Site

..................................................................................................................................................................

NDA Challenges / Opportunities
* Criticality Safety

»> Criticality Safety Control
» NDA/Holdup seldom used directly as CSC

» DOE O 420.1 - Chap. lll: Nuclear Criticality Safety = TSR Admin. Control

3.e: Fissile Material Accumulation Control - 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.

? What is a significant quantity — credible criticality?
? How much is too little?

? Implementation / Documentation

? Oversight

 Aging facilities / personnel — Loss of processing and equipment knowledge

Pu-238 at 235-F — Afternoon presentation
» Multiple measurements
» Gamma imaging
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