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Inadvertent Accumulation Prevention Program
DOE O 420.1C, Facility Safety, Att. 2, Ch. Il

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
procedures for detecting and characterizing
accumulations.

* The IAPP was created to assess fissile material
activities for potential accumulation.

U.S. Department of Energy ORDER
Washington, D.C.
Approved: 12-4-2012
Chg 1:2-27-2015

SUBJECT: FACILITY SAFETY

OBJECTIVE To establish facility and programmatic safety requitements for the
Department of Energy (DOE), including the National Nuclear Security Administration
(NNSA), for:

a Nuclear safety design criteria;

b Fire protection;
c Criticality safety;

4  Naturalg hazards (NPH) mitigation; and,

e Cognizant system engineer (CSE) program.

Facility safety requirements for explosive, chemical, and industrial hazards are contamed
in other DOE rules and directives.

CANCELLATIONS This Order (O) cancels: DOE O 420.1B, Chg 1. Facility Safety,
dated 04-19-10; DOE Guide (G) 420.1-2, Guide for the Mitigation of Naniral Phenomena
Hazards for DOE Nuclear Facilities and Nonnuclear Facilities, dated 03-28-00; and,
DOE G 420.1-3, Jmplementation Guide for DOE Fire Protection and Emergency
Services Programs for Use with DOE O 420.1B, Facility Safety. dated 09-27-07.
Cancellation of a directive does not, by itself. modify, or otherwise, affect any contractual
or regulatory obligation to comply with the directive. Contractor Requirements
Documents (CRDs) that have been incorporated into a contract remam in effect
throughout the term of the contract unless, and uatil, the contract or regulatory
commitment is modified to either eliminate requirements that are no longer applicable or
to substitute a new set of requirements.

APPLICABILITY
a Applicability. This Order applies to all DOE elements with
responsibility for design, 3 operation,
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facilities and onsite contractor-leased facilities used for DSE mission purposes.

The NNSA Administrator will ensure that NNSA employees comply with their
respective responsibilities under this directive. Nothing in this Order will be
construed to interfere with the NNSA Admunistrator’s authority under section
3212(d) of Public Law (P_L.) 106-65. National Defense Authorization Act for
Fiscal Year 2000, to establish Administration-specific policies, unless

disapproved by the Secretary.
AVAILABLE ONLINE AT: INITIATED BY:
www directives doe gov. Office of Environment, Health, Safety and Secunity



Lessons Learned
Dollinger Filter (April 2006)

* Discovery of unusually high uranium
accumulation through UHSP
monitoring

» Only one UHSP monitoring point near
top

* Discovery of pump oil upon initiation
of cleanout




Lessons Learned
Special Processing HEPA Filters

* Discovery of excessive holdup in 8x8x6 HEPA
» Unexpected material found in transition




Reduction Holdup Issue

Reduction takes place in a stainless steel reactor vessel with a MgO liner
and sand
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Reduction Holdup Issue

Vessel is heated in an induction furnace and cooled




Reduction Holdup Issue

The vessel is transported to a Knockout Glovebox




Reduction Holdup Issue

Vessel contents are “knocked-out” using a hydraulically operated jolter




Reduction Holdup Issue

Liner, uranium-bearing slag, and uranium-contaminated sand are processed
separately
« Sand is fed through a chute to a vibrating sieve-like sand separator

 Slag and the MgO liner are sent down a separate 6” diameter chute directly to accumulation
can




Reduction Holdup Issue

The sand separator has 3 levels that separates large particles, sand, and
fines




Reduction Holdup Issue

Hydraulic leaks on the jolter occurred in April and May of 2017




Clean-out of Sand Separator System

Disassembled components and collected material in a nearby hood




Clean-out of the Sand Separator

Total mass collected was over 30 kg
- U-235 mass was ~3.5 kg

Accumulation Can ~10000 g 1226 g U-235
Bottom of Sand Separator 9098 g 864 g U-235
Middle of Sand Separator 640 g 23 g U-235

Top of Sand Separator 33¢ 33 g U-235
6 in Chute 2861 g 291 g U-235
3 in Chute 9395 g 1149 g U-235



Lessons Learned

* NDA estimates of excessive holdup are not accurate

* Periodic change out and cleanout required if
accumulation builds up quickly

* |[dentification of potential areas for accumulation
requires a team of SMEs

» |APP assessments require updating as processes
change




Inadvertent Accumulation Prevention Program

IAPP Assessment
* SMEs: CSO (lead), Supervisor, NCSE, NDA Eng, SE, PE, and NMC&A
 Tabletop evaluation and field walkdowns documented per Y17-69-318

« Evaluate means to prevent or minimize accumulation

* Identify survey points
* Divide process into zones

* Intended to group equipment into logical areas for evaluating accumulation potential
* Develop recommendations for accumulation minimization and monitoring

* Preference for accumulation minimization (e.g. routine cleanouts and filter change outs)

« UHSP monitoring to ensure process is not changing
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Inadvertent Accumulation Prevention Program

IAPP Assessment

* Document assessment and recommendations in
report

 Description of zones
 Current status of holdup in each zone

« Recommendations for each zone

* Reviewed by NCS Advisory Council (NCSAC)
* Presented by CSO
 NCSAC accepts or rejects recommendations

» Tracks IAPP recommendations
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Inadvertent Accumulation Prevention Program

IAPP Assessment
* Any process change requires IAPP review

» Determines no new IAAP is needed if the change is still within the effective IAPP technical
basis

OR

* Determines new IAPP assessment is needed if change is not within effective IAPP
* Every team member is responsible for providing input to team leader

» Team leader evaluates and compiles written input into report

 Certain team members may need to assist team leader present to NCSAC
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Final Thoughts

» A formalized process involving SMEs is needed to assess the potential for fissile material holdup
* The process should include updating holdup assessments as fissile material processes change

* Where possible, minimize reliance on holdup measurements through engineered controls and
periodic cleanout requirements



DISCLAIMER

This work of authorship and those incorporated herein were prepared by Consolidated Nuclear Security, LLC (CNS) as
accounts of work sponsored by an agency of the United States Government under contract DE-NA0001942. Neither the
United States Government nor any agency thereof, nor CNS, nor any of their employees, makes any warranty, express or

implied, or assumes any legal liability or responsibility for the accuracy, completeness, use made, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.

Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or

otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States
Government or any agency or contractor thereof, or by CNS. The views and opinions of authors expressed herein do not

necessarily state or reflect those of the United States Government or any agency or contractor thereof, or by CNS.



