
LLNL-PRES-789001

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore 
National Laboratory under contract DE-AC52-07NA27344. Lawrence Livermore National Security, LLC

The USI Process at LLNL
Presented at the 2019 DOE Accelerator Safety Workshop 
Oak Ridge National Laboratory

Warren TenBrook, CHP
Radiation Generating Device Safety Officer

Lawrence Livermore National Laboratory

September 10-12, 2019



2
LLNL-PRES-789001

▪ Biosecurity and advanced biodefense capabilities.

▪ Counterterrorism, preventing and mitigating incidents involving chemical, 
biological, radiological, nuclear or high-explosive materials.

▪ Supporting the Department of Defense with innovative science and technology.

▪ Energy resources and technology development of while understanding and 
reducing their environmental impacts.

▪ Intelligence support to a wide range of sponsors.

▪ Nonproliferation technical solutions.

▪ Science to solve pressing national security challenges.

▪ Safety, security and reliability of the nuclear deterrent stockpile.

LLNL Mission

LLNL accelerators play key roles in science and stockpile stewardship
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▪ Center for Accelerator Mass Spectrometry
— Pelletron 1.7 Mev
— Tandem Van de Graaff 10 MV

▪ Building 235 Materials Science
— 4 MV Single-Ended Van de Graaff 

▪ Site 300
— FXR: 18 MeV Flash X-Ray

▪ Building 194
— 250 MV LINAC
— MEGa-Ray Test Station 100 MeV
— PRISM: Photonuclear Reactions for Isotopic 

Signature Measurements 60 MeV photon 
source

LLNL Accelerators
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▪ ES&H Manual Document 20.1, Occupational Radiation 
Protection
— 10 CFR 835 Radiation Protection Program general aspects
— ALARA review of facility design and individual operations 
— Access control for areas

▪ ES&H Manual Document 20.3, LLNL Radiation Safety 
Program for Radiation Generating Devices
— Implements 10 CFR 835 Radiation Protection Program aspects for 

accelerator facilities and RGDs
— Facility and device design criteria and access control features
— Determination of DOE 420.2C applicability

▪ PRO-0228, Accelerator Readiness Review Program

▪ ES&H Manual Document 3.1, Nonnuclear Safety Basis 
Program
— Less than DOE Category 3 Facilities and Accelerator Facilities
— Accelerator Safety Basis – SAD and ASE
— Change control and Unreviewed Safety Issues

LLNL Accelerator Safety Framework
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▪ ES&H Manual Document 3.1, Appendix J, 
Change Control Form for Accelerator Facilities

▪ Sequential record of USI on an individual 
building basis.

▪ Triggered by planned or discovered change to 
DOE 420.2C accelerator facility structures, 
systems, components or operations.

• Individual facilities capture configuration changes, 
evaluate impacts, and trigger USI as described in their 
SAD and procedures.

• Impact to SAD/ASE features and operations will 
trigger USI.

• Changes to non-SAD/ASE aspects may trigger USI if 
– Facility personnel conclude they could potentially affect or 

challenge a credited feature or operation in the SAD/ASE
– Other changes will be managed by ISM implementation.

LLNL Unresolved Safety Issue Framework
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▪ USI determination is performed by those trained to perform facility safety analysis and is 
reviewed by facility management.

▪ USI determination based on analysis of six aspects:
• Probability of a safety system malfunction increased?
• Probability or consequences of a previously analyzed accident increased?
• New type of accident?
• Safety of operation decreased?
• New ASEs needed?
• Changes to the ASEs needed?

▪ If all six aspects are negative, the facility manager concurs for continued operation.
— Individual facilities may include specific screening criteria in their approved SAD for significant changes to 

probability or consequence resulting in positive USI, e.g. dose criteria for shielding changes.

▪ If any aspect is positive, the authorizing management chain must
— Approve proceeding with the change
— Take actions to update the SAD/ASE consistent with the change
— Ensure readiness prior to implementing the change during operation

LLNL Unresolved Safety Issue Determination
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Future Directions

DOE G 420.2-1A:

“…The contractor’s design review process should have 
procedures that require the lead scientist or the 
accelerator project manager to ensure that safety 
reviews are complete for new projects or new 
experiments, and to ensure that changes to existing 
accelerator facilities or experiments are reviewed 
against the assumptions in the SAD…”

▪ The LLNL institutional USI process is basic.
▪ Detailed USI processes are left to individual LLNL 

accelerator facilities; the facility process may only be 
documented in the safety analysis.

▪ An institutional USI procedure or agreed standards for 
facility USI procedures would fulfill the DOE 
recommendation and ensure a consistent USI approach.
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Questions?



Disclaimer
This document was prepared as an account of work sponsored by an agency of the United States 
government. Neither the United States government nor Lawrence Livermore National Security, LLC, 
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability 
or responsibility for the accuracy, completeness, 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 Lawrence Livermore National 
Security, LLC. The views and opinions of authors expressed herein do not necessarily state or reflect 
those of the United States government or Lawrence Livermore National Security, LLC, and shall not be 
used for advertising or product endorsement purposes.


