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Lesson Learned Form

Lesson Learned
Title:

Unanticipated, High Dose During The Removal Of Wire Flux Monitor Cabling From 
The HWCTR Reactor Vessel (ARRA) (SRNS Area Completion Engineering)

DOE Site: Savannah River Facility Name:
HWCTR Reactor Vessel, 
Building 770-U in B-Area 

Contact Name: William Austin Contact Phone: (803) 952-5531

Contact Email: william.austin@srs.gov Interview Date: 11/4/2011

Interviewed by: Lee Brady (from document) Transcribed by: Lee Brady 

Brief Description of lesson learned: (Provide a short, "abstract-like" description of the lesson 
learned)

An unanticipated high dose was experienced during the removal of wire flux monitor cabling during the 
Heavy Water Component Test Reactor (HWCTR) deactivation at the Savannah River Site (SRS). The 
potential radiation dose was not fully understood, because despite the review of over 1,400 drawings as 
part of the planning for the work, the presence of the ion chambers had not been identified. 

Deactivation and decommissioning work associated with facilities that have been shut down for a number 
of years requires significant technical research/input to support the planning of work activities. In instances 
where process knowledgeable personnel are no longer available, this technical research/input is crucial to 
the successful planning and performance of the work. 

Issues or concerns, particularly those of a radiological nature, that are identified to individual members of a 
project team should be shared with the entire team to ensure that they are adequately reviewed, the 
associated hazards analyzed, and appropriate controls are identified/implemented during the work planning 
phase. 

When removing reactor internals, hazard controls should always assume the potential for pulling an 
activated component from a reactor vessel.

Heavy Water Component Test Reactor at SRS
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Summary:

D&D work associated with facilities that have been shut down for a number of years requires significant 
technical research/input to support the planning of work activities. In instances where process knowledgeable 
personnel are no longer available, this technical research/input is crucial to the successful planning and 
performance of the work. This technical research must include a thorough search of all available drawings. 

Technical personnel should be cognizant that drawings for retired facilities may not always be readily 
available and may not always have been kept current depending upon the nature of the facility, its funding 
status, or its resources. Therefore, technical personnel should not rely entirely upon the results of drawing 
searches, but should also consider other potential conditions associated with the work to be performed and 
draw upon knowledge associated with similar or comparable applications. When the work involves the 
removal of potentially irradiated or activated components, personnel should define and document the 
potential dose associated with those components prior to their handling. Technical personnel and other 
disciplines should fully identify, research, and characterize components to be removed from reactors during 
the work planning phase. In the case of previously removed components, they should fully identify, research, 
and characterize components when/where the work activity has a potential to impact or reduce the shielding 
of those components. When the component and the extent of irradiation/activation is bounded and fully 
understood, then personnel exposures are also bounded and fully understood. Subsequently, appropriate 
controls (to prevent or mitigate exposures) can be identified and implemented. 

The HWCTR reactor vessel was to be removed from the building as part of a CERCLA Non-Time Critical 
Removal Action. Removal of the reactor vessel required the removal of a series of shielding sleeves that 
surrounded each of the instrumentation sleeves entering the bottom of the reactor vessel. These “friction fit” 
shielding sleeves were removed by sliding them over the end of the instrumentation sleeves. This required
that all tubing/cabling connected to the bottom of the reactor vessel first be removed. 

On November 2, 2010, work was in progress at HWCTR to remove the instrumentation in Position 53. As the 
instrumentation was being removed from Position 53, one of three small helium-filled ion chambers was 
removed from the instrumentation sleeve. The three ion chambers had not been identified prior to planning 
or performing the work. A higher than expected dose rate was detected when the lowest of the three ion 
chambers exited the reactor vessel below the lower axial shield. The electronic personal dosimeters being 
worn by the three workers involved in the activity immediately alarmed. The workers promptly stopped work 
and exited the area as required by their training and the work package. A dose rate of 8 REM per hour at 5 
centimeters was subsequently measured by Radiological Protection. The three workers received a whole body 
dose of 2.52 mREM, 2.7 mREM, and 5.6 mREM.

As part of the work planning process, a Team Assisted Hazard Analysis (AHA) was conducted. The SRNS 
Integrated Safety Management System was followed in the preparation of the work package [and its Job 
Specific Radiological Work Permit (JSRWP)] to identify hazards and mitigate the known hazards associated 
with the work. As part of the JSRWP, elevated contamination levels were specifically identified as a hazard 
requiring mitigation. Prior to the removal of the instrumentation associated with Position 53, the potential for 
higher radiation dose rates was a recognized hazard and was a specific focal point for Radiological Protection 
coverage and briefing prior to the activity. The JSRWP for the work package put into place controls for 
monitoring the instrumentation for elevated dose as the tubing was being removed, including constant 
monitoring by Radiological Protection and alarming electronic personal dosimetry. The electronic personal 
dosimeters were set to alarm at 100 mREM per hour. Although the magnitude of the elevated dose rate was 
not anticipated, the controls to mitigate that unexpected condition were in place. 

Immediate Actions Taken At the Scene
All work in the HWCTR Monitor Pin Room was suspended. A locked High Radiation Area was setup to control 
exposure to the exposed ion chamber. Notifications were made to Area Completion Projects management, 
Reactor Deactivation & Decommissioning (Rx D&D) management, and the Department of Energy (DOE) 
representatives. A safety pause was initiated for similar work in the P- and R-Areas.
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Why the lesson learned was developed: (Briefly describe the issue/improvement encountered and 
why lesson learned was developed. Also, describe how this lesson learned addresses problem 
encountered)

The lesson learned was developed to ensure that issues or concerns that are identified to individual members 
of a project team are shared with the entire team to ensure that they are adequately reviewed, the 
associated hazards are analyzed, and appropriate controls are identified and implemented during the work 
planning phase.

What problems/issues were associated with the lesson learned: (Briefly describe the 
problems/issues experienced/encountered by site personnel and type of lesson learned. Would this lesson 
be implemented in future projects?)

The presence of the three ion chambers was not identified prior to performing the work and, therefore, was not 
incorporated into the work planning process. In reviewing the event, it was determined that one member of the 
HWCTR project team was aware of the ion chambers, but failed to share this information with the rest of the 
team prior to his departure from the site two weeks prior to work initiation. At that time, a strategy to remove 
the friction-fit shielding sleeves without requiring the removal of the instrumentation was being considered, but 
was subsequently found not to be feasible and was abandoned. The team member’s failure to share this 
information represents a breakdown in the feedback element of ISMS. Additionally, the presence of the three 
ion chambers was not identified as part of the engineering review of over 1,400 drawings. As a result of these 
two breakdowns, the hazards analysis element of the ISMS process did not properly account for the presence of 
the ion chambers. The failure to communicate the existence of ion chambers to the rest of the project team was 
responsible for three workers receiving a whole body dose of 2.52 mREM, 2.7 mREM, and 5.6 mREM.

If implemented in subsequence projects/tasks, how the success of the lesson learned was 
measured: (What data/operating experience is available to document how successful the lesson 
learned has been?) (Any improvements on safety or minimization of risk?)

When the component and the extent of irradiation/activation is bounded and fully understood, then personnel 
exposures are also bounded and fully understood. Subsequently, appropriate controls (to prevent or mitigate 
exposures) can be identified and implemented. The success of the lessons learned will be measured by the 
preparedness of the workers and the elimination of unanticipated high dose exposure.
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What are the benefits of the lesson learned: (Briefly describe the benefits derived from 
implementing the lesson learned.)

When removing components from a mothballed reactor vessel, hazard controls should assume the potential 
for pulling an activated component.

Corrective Actions Implemented Or To Be Implemented To Correct The Situation And Prevent 
Recurrence

 A recovery plan was developed and implemented to complete retrieval and disposition of the ion 
chambers. 

 As part of the extent of condition evaluation, additional engineering reviews were performed prior to 
the grouting of the P and R Reactor vessels. 

 Additional experienced radiological control resources were assigned and remained through completion 
of high-hazard, radiological work. 

 A Lessons Learned was prepared and submitted to the site Operating Experience Coordinator. 
 Engineering will conduct reviews of other in-progress or future high-hazard reactor D&D work to 

ensure that the engineering input (to include identification/characterization of removed, irradiated 
components and an estimate of irradiation/dose) for the work was complete.

Operating Experience Recommendation

Area Completion/Solid Waste Operating Experience Coordinator and Site Engineering Operating Experience 
Coordinator should share this information with the following: 

 Management
 Supervision
 Others As Applicable

Alternative solutions considered: (any additional lessons learned associated with the 
issue/improvement opportunity?)

N/A

Additional Information

Technology 
Links:

Vendor Links:

Videos Pictures:

Comments:


