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Presenter
Presentation Notes
My name is Bruce Watson.  I am the Chief of the Reactor Branch  in the Division of Waste Management and Environmental Protection. Decommissioning as well as low level waste management are my responsibility.  Our  mission is to ensure that decommissioning is performed safely and securely at power reactors, research reactors, complex materials and uranium recovery sites. It’s a pleasure to give you an overview of the decommissioning process for power reactor sites.  
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Presenter
Presentation Notes
With the decommissioning of Saxton in 1972, Pathfinder and Fort Saint Vrain in 1989,  the NRC Staff learned significant lessons from the first 4 power reactors to permanently shutdown and begin decommissioning.  In particular, Fort Saint Vrain, Pathfinder, Saxton and Shipingsport provided sufficient issues for the Staff to begin improving the regulatory process.
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NRC Regulations  

• 10 CFR Part 20 Subpart E “License Termination 
Rule  was implemented in 1997 
 

• 10 CFR Part 50 – Operating License 
 

• 10 CFR Part 72  - Independent Spent Fuel 
Storage Installation License (ISFSI) 
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Presenter
Presentation Notes
In 1997, NRC implemented 10 CFR 20 Subpart E. It is also known as the License Termination rule. The rule took into account previous NRC experience and lessons learned with early reactor decommissioning at  Fort  Saint Vrain in Colorado and Saxton in Pennsylvania. This regulation establishes the criteria for unrestricted release and restricted release for terminating the facility licenses. The rule establishes risk-informed dose based criteria for license termination. All U. S. license terminations have been for unrestricted use:  there are no limitations, exceptions or restrictions on the future land use.  Again, all power reactor license terminations have been for unrestricted release, we have not had a license termination with a restricted release in the US for either a power reactor or complex materials site.The decommissioning process for power reactors in 10 CFR 50, specifically 50.82 is a performance-based regulation that has been in place since 1997. This regulation offers flexibility for the licensee to make prudent safety decisions about decommissioning. We will discuss the details of these regulations in a moment and factors that influence licensee decisions on decommissioning. 10 CFR 50, specifically 50.82, defines the reactor decommissioning process which requires that the decommissioning be complete in 60 years.  Why 60 years? At year 50, the radiation dose rates are reduced to about 1% and the radioactive waste volumes are expected to be reduce to 10%.  This leaves 10 years to complete the decommissioning. We will discuss this in more detail later.Another important regulation associated with permanent shutdown of reactor is 10 CFR 72 for the independent storage of spent nuclear fuel.  10 CFR 72 is the regulation for the safe dry storage of spent nuclear fuel. This is important to reactor decommissioning as the spent fuel may be the only radioactive material left onsite after completing the decommissioning. Keep in mind the management of spent nuclear fuel is a separate from decommissioning and regulations require that the funding for managing the spent fuel is to be kept separate from decommissioning funds.  



United States Nuclear Regulatory Commission 

4 

Reactor  Decommissioning Options 
• DECON: Equipment, structures, etc. removed or 

decontaminated to a level that permits release 
 

• SAFSTOR: Plant placed in a safe, stable condition 
and maintained in that state until it is subsequently 
decontaminated to levels that permits release 
 

• ENTOMB: Plant is encased in a structurally long-
lived substance to allow decay until levels permit 
unrestricted release (not currently available) 
 

Presenter
Presentation Notes
Our Guidance offers 3 decommissioning options  consistent with IAEA Safety Requirements – 0nly 2 been employed in the US.  DECON or prompt dismantling in international terms, decommissioning begins shortly after the licensee has prepared the plant for decommissioning. This typically takes about 2 years to remove radwaste stored on site, remove filters and resins, and drain systems to allow dismantling to be planned safely.  During this time, the licensee will generally obtain contracts for a decommissioning company, will perform site radiological characterization, hire specialty contractors, such as those  that specialize in reactor internals component dismantling and removal. These reactor components that housed the fuel are highly radioactive and must be handled underwater to shield workers from the extremely high radiation levels.SAFSTOR or deferred dismantling in international terms, the plant is placed in storage. “cold and dark” until the licensee decides to dismantle and decommission the plant.Although ENTOMB is an option, no power reactors licensed by the US NRC have been entombed nor have any licensees requested entombment.Even though a licensee may consider itself in SAFSTOR – they may be performing limited decommissioning activities and NRC will inspect these activities to ensure they are conducted safely. I will discuss a few plants later in the discussion that have chosen this strategy.Three Mile Island Unit 2 (TMI-2) is in a special “SAFSTOR” situation, called Post-Accident Monitoring Status (PDMS). 
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NRC Decommissioned Facilities  
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Presenter
Presentation Notes
We have significant experience with decommissioning. This graph shows our results since 1997 when we issued the License Termination Rule in 10 CFR 20.  To date, 11 of the Power Reactor Sites, 7 under the License Termination Rule, 13 Research Reactors and 44 Complex Material Sites have had their licenses terminated for unrestricted use.  For Power Reactors, the reactor license has been reduced to footprint of Independent Spent Fuel Storage Installations (ISFSI) that houses the nuclear fuel.As you can see, our experience is extensive and the safety record of the licensees has been excellent.  Once the spent fuel is placed in dry storage in the Independent Spent Fuel Interim Storage Installation, the decommission projects become a large radiation safety and industrial safety project.
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Before Cleanup 
Licensee ceases operations and notifies NRC. 
Licensee submits decommissioning plan (DP) or reclamation plan 
(RP) to NRC for review. 
NRC performs technical and environmental reviews of licensee plan 
and documents the reviews in NRC safety and environmental reports. 
NRC approves DP/RP if acceptable. 

During Cleanup 
Licensee conducts cleanup activities, as described in the DP/RP. 
NRC conducts periodic inspections. 
Licensee completes cleanup activities. 

Before Cleanup 
Licensee ceases operations and notifies NRC. 
Licensee submits post-shutdown decommissioning activities report 
(PSDAR) for NRC’s information. 
Licensee waits 90 days before starting any major decommissioning 
activities. 

During Cleanup 
Licensee initiates cleanup activities, as described in the PSDAR. 
Licensee submits license termination plan (LTP) for review 2 years 
before license termination. The plan outlines remaining 
decommissioning activities. 
NRC performs technical and environmental reviews of the licensee 
plan and documents the reviews in NRC safety and environmental 
reports. NRC approves LTP if it is acceptable. 
NRC conducts periodic inspections. 
Licensee completes cleanup activities. 

After Cleanup 
Licensee conducts final status survey and submits report. 
NRC conducts confirmatory surveys and reviews licensee’s report. 
NRC approves final status survey report and terminates license. 

Uranium Recovery Sites: Custodial agency submits Long Term Surveillance Plan 
(LTSP) for NRC review. Upon NRC’s acceptance of LTSP, the existing license is 
terminated and the title to the site is transferred to the custodian under general license. 

Materials/Uranium Recovery Facilities Power Reactor Facilities 

Presenter
Presentation Notes
In the United States, we have two different decommissioning regulatory processes, one for Materials and Uranium Recovery Facilities, and one for Power Reactor Facilities.While the Materials Decommissioning process appears less complex, it requires the decommissioning to follow a more rigid schedule since the decommissioning funds are a finite amount that may be the last of the companies assets. For the Materials sites, the radionuclides generally have very long half-lives, such as uranium or thorium, so there is no safety or economic benefits to be gained from the delaying the decommissioning.  The power reactor decommissioning process allows for up to 60 years to complete the decommissioning. The basis for the 60 years is to allow the short lived radionuclides to decay for 50 years, thereby reducing radiation dose rates to approximately 1% and the radioactive waste volumes to be reduced to about 10%.  The last 10 years is to complete the dismantling and decommissioning. Delaying the decommissioning has the safety benefits of reducing worker radiation exposures and reduced costs from smaller volumes of radioactive waste to be disposed.
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Reactor Decommissioning -  10 CFR 50.82  

• Reactor Decommissioning is required to be 
completed in 60 years.  

• Bases: 50 y in SAFSTOR + 10 y DECON 
• Radiation Dose Rates reduced to 1-2 % 
• Radioactive Waste Volumes reduced to 10% 
• Allows Decommissioning Fund to increase 
• Coincidently, 60 years corresponds well with 20 

year life extension for multi-unit sites 
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Presenter
Presentation Notes
Our regulations for power reactors are flexible, but require the decommissioning be completed in 60 years.  The key to the 60 years is 50 years of radioactive decay. At year 50, the benefits of radioactive decay are optimized. Again, the bases for the 60 years is that at 50 years, the maximum radioactive decay of the short-lived radionuclides is complete and at 50 years it is assumed that it will take 10 years to complete the physical decommissioning of the plant for unrestricted release, thus 60 a total of 60 years.  The regulations allow the licenses to make informed decisions on decommissioning that have a firm scientific bases. These include:At year 50, the radiation dose rate levels in the plant are reduced to approximately 1% of those when the plant was first shutdown.  For example, one of the dominant dose contributing radionuclides is Cobalt-60 which has a 5.26 year half life and after 50 years, all of the Cobalt-60 has decayed and  the dose contribution from Cobalt 60 is zero.  This offers significant dose savings to workers and costs to the licensee. Also, at 50 years, the volumes of low level radioactive waste  are at 10 % of the waste at shutdown.  This offers significant cost savings for the licensee and rate payers.  During the SAFSTOR period the decommissioning funds can increase.Coincidently, the 60 years typically corresponds well with 20 year license extension for at newer plants and for multi-unit sites, the licensee is able to focus on the safe operation of the operating units.It is the policy of the NRC that decommissioning can be safely performed beginning at day 1 after shutdown or  at 50 years and 1 day after shutdown. The decision to perform the decommissioning is the licensees with input from it’s stakeholders.
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Decision Factors  for Licensees  in Determining 
the Decommissioning Strategy 

• Multi-Unit Site Safety 
• Financial – Decommissioning Funds Availability 
• Access to Radioactive Waste Disposal Capacity 
• Future use of the Site 
• Stakeholders 
• New Business Model  
• Special Circumstances 
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Presenter
Presentation Notes
Special Circumstances may include construction of an ISFSI, the decay of the spent nuclear fuel to transfer to dry storage in an ISFSI. The cool down time for spent fuel is typically about 7 years to allow the irradiated fuel to be placed in dry storage. In general, factors that are important to the licensee in determining when to decommission are:Multi-plant site safety.  If a plant is part of a multi-unit site, the licensee usually defers the decommissioning to coincide with the future decommissioning of the operating units.. SCE is an outlier in that they elected to decommission SONGS 1 before the other 2 units.  Important factors also include the decommissioning funds availability. This is generally an important factor for plants that shutdown prematurely.  Whether there is access to a disposal site for low level waste. This was important to the first wave of US power reactor decommissioning sites with access to the Barnwell, SC disposal site closing to out of compact waste.Future use of the site is a factor, for example, both Rancho Seco and Humboldt Bay have new generating facilities.A  new decommissioning business model was introduced with the decommissioning of Zion 1 & 2 which had been in SAFSTOR for 15 years, before Exelon transferred the license and decommissioning fund to a private company specializing in decommissioning.Special Circumstances: Fermi -1  Detroit Edison funds decommissioning from shareholders.
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Power Reactor Decommissioning Process 
• Licensee notifies (certifies) NRC within 30 days of 

permanently ceasing operations 
 

• Certification also required once the fuel has been 
permanently removed from the reactor vessel 
 

• Licensee submits Post-Shutdown Decommissioning 
Activities Report (PSDAR) prior to or within 2 years of 
cessation of operations  

 
 

Presenter
Presentation Notes
As I previously mentioned, the requirements for the decommissioning process are contained in 10 CFR 50.82.  This slide begins the reactor decommissioning process I’m going to talk about in detail. NRC Regulatory Guide 1.184 “Decommissioning of Power Reactors” provides guidance on the power reactor decommissioning process and is publically available on the NRC Website, www.nrc.gov.In our guidance, the first 2 years is generally called Phase 1. During this time, the licensee assesses the radiological condition of the plant,  prepares the plant for decommissioning (drains systems, removes filters and resins, disconnects electrical systems) and determines the decommissioning strategy. The following notifications take place:First certification – permanent shutdownSecond certification – fuel had been permanently removed from the reactor.The Post Shutdown Decommissioning Activities Report (PSDAR) – is required to be submitted to the NRC within 2 years after permanent shutdown. 
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Post Shutdown Decommissioning 
Activities Report (PSDAR) Contents 

• A description and schedule for the planned 
decommissioning activities 

 
• An estimate of the expected decommissioning 

costs 
 

• A discussion that provides the means for 
concluding that the environmental impacts 
associated with the decommissioning activities 
will be bounded by appropriately issued 
Environmental Impact Statements. 
 

Presenter
Presentation Notes
What’s included in the PSDAR?   A description of the decommissioning strategy. Plans and schedule and an estimate of the decommissioning costs and a discussion on the environmental impact of the decommissioning activities. Details for PSDAR requirements can be found in Regulatory Guide 1.185 and is available on the NRC website at www.nrc.govThe Generic Environmental Impact Statement for reactors is in NUREG-0586 and is also available at the NRC Website.
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Power Reactor Decommissioning Process 

• NRC notices the PSDAR in the Federal Register 
 

• NRC holds a Public Meeting to discuss the PSDAR 
and solicit public comments 
 

• NRC does not approve the PSDAR 
 

• Licensee may begin decommissioning 90 days after 
NRC receives the PSDAR 
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Power Reactor Decommissioning Process 

• Licensee performs site decommissioning 
 

• NRC continues to conduct on-site inspections 
 

• Licensee submits License Termination Plan (LTP) at 
least 2 years prior to requesting license termination 
 

• NRC notices LTP in the Federal Register 
 

• NRC holds a Public Meeting to solicit public comments 
on the LTP 

Presenter
Presentation Notes
The licensee is permitted to perform decommissioning under the existing operating license, technical specifications and Final Safety Analysis Report (FSAR).  As the decommissioning progress, the licensee may request License amendments process to reduce surveillance and other license requirements. NRC verifies license and regulatory compliance during  on-site inspection.  The License Termination Plan is submitted at least 2 years prior to requesting license termination and the LTP effectively replaces the FSAR.NRC notices the submittal of the LTP in the Federal Register to solicit public comments.NRC holds a Public Meeting to discuss the LTP with the public and solicit comments.
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License Termination Plan Contents 

• Site characterization information 
 

• Identification of remaining dismantlement 
activities 
 

• Plans for site remediation 
 

• Detailed plans for the final radiation survey 
 
 

Presenter
Presentation Notes
The LTP is very complex document and contains significant technical data, dose modeling and how the licensee will measure any residual radioactivity at the site. The LTP becomes a key licensing and compliance document by which the licensee will demonstrate compliance with the license termination criteria. One key area of inspection is verification that final radiation surveys are performed accurately. 
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License Termination Plan Contents 

• A description of the end use of the site, if 
restricted release is requested 
 

• An updated site-specific estimate of remaining 
decommissioning costs 
 

• A supplement to the environmental report 
describing any new information or significant 
environmental change associated with the 
licensee's proposed termination activities. 
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Power Reactor Decommissioning Process 
 

• NRC review of the LTP 
 

– Acceptance review  and Technical review  
 

– Additional information, if necessary  
 

– Public Meeting/Opportunity for Hearing 
 

Presenter
Presentation Notes
We perform an Acceptance Review and have a goal to complete the acceptance review within 90 days. The acceptance review is verify that all of the required elements are addressed in the LTP. Acceptance is not an approval of the LTP. We hold a public meeting to solicit comments from the public and there is an opportunity for hearing.If the LTP  is missing required information, the LTP will be rejected and returned to the license. The NRC Staff then begins the Detailed Technical review and will issue Requests for Additional Information for technical areas that need clarification. Our other goal is to complete the Detailed Technical review goal is 1 year from acceptance of LTP.  The LTP is approved by license amendment.
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Power Reactor Decommissioning Process 

• NRC approves LTP by amending the license 
 

• Licensee performs remaining decommissioning 
activities 
 

• NRC performs inspections, including 
independent in-process and confirmatory 
surveys to verify licensee survey results 
 
 
 

Presenter
Presentation Notes
NRC performs in-process inspections  and confirmatory surveys to verify decommissioning activities are performed safely and the licensee’s final status survey plans are adequate. For large decommissioning projects, we typically has an independent contractor to perform the surveys. For the last decade, NRC has employed Oak Ridge Associated University, formerly Oak Ridge Institute for Science and Education. In addition, NRC performs confirmatory surveys to verify the survey Units meet the unrestricted release criteria approved in the LTP. 
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Power Reactor Decommissioning Process 

• Licensee  submits Final Status Survey Report  
(FSSR) 
 

• NRC Reviews/approves FSSR 
 

• NRC performs confirmatory surveys 
 

• NRC terminates the license by letter and 
notices the action in the Federal Register 

 

Presenter
Presentation Notes
These are the final steps in the decommissioning process for leading to license termination and unrestricted use of the site.
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 Reactor Decommissioning Process Summary 
Licensee Action Time Requirement Public Involvement NRC Action 

Permanent Ceasing of Operations Certification Notification Within 30 Days of 
permanent shutdown 

Information is publically 
available 

NRC starts decommissioning clock 

Certification of Nuclear Fuel has been 
permanently removed from the Reactor 

Upon completion of fuel removal Information is publically 
available 

NRC initiates transfer of Reactor Oversight 
Program to the Decommissioning 
Inspection Program 

Post Shutdown Decommissioning Activities 
Report (PSDAR) 

Within 2 years of permanent 
shutdown 

PSDAR is publically available 
and NRC holds Public Meeting  

NRC holds Public Meeting to solicit 
comments on the PSDAR 

Annual Report on the Decommissioning Funds Annual, due by March 31st each 
year 

Information is publically 
available 

NRC reviews and approves the annual 
decommissioning report 

Licensee  completes the decommissioning by 
dismantling and decontaminating the plant 

Must be completed within 60 
years 

NRC Inspection Reports are 
publically available 

NRC conducts inspection  of  
decommissioning activities and issues 
inspection reports 

License Termination Plan (LTP) Submittal Required to be submitted within 
2 years of request to terminate 
the license 

LTP is a publically available and 
NRC holds Public Meeting 

NRC performs initial acceptance review 
and holds Public Meeting to obtain Public 
Comments. NRC performs Detailed 
Technical Review 

License Termination Plan  Detailed NRC Technical Review 
typically takes 1 year to 
complete 

Comments may be submitted to 
NRC 

Complete Technical Review and either 
approve or reject the LTP 

Licensee conducts Final Status Surveys (FSS) Licensee schedule Inspection Reports containing 
confirmatory surveys are 
publically available 

NRC conducts Confirmatory Surveys to 
verify criteria is met 

Submittal of Final Status Radiological Survey 
Reports (FSSR) and Request Termination of the 
License 

Licensee determines schedule FSSRs are publically available NRC Reviews and Approves FSS Reports 
and terminates license if license 
termination criteria are met 18 

Presenter
Presentation Notes
 This slide provides a summary table of the reactor decommissioning process and the opportunity for public involvement in the process.
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Presenter
Presentation Notes
Here is another summary of the power reactor decommissioning process featuring the timeline that we use at public meetings to show the decommissioning process.
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Power Reactor Current Status 

• 11 licenses Terminated, 7 under the License 
Termination Rule 
 

•  4 Units in active DECON (decommissioning) 
without an approved License Termination 
Plan 
 

• 13 Units in SAFSTOR, principally at multi-
unit operating sites 

Presenter
Presentation Notes
11 reactor licenses have been terminated since 1982.  7 licenses terminated under the License Termination Rule [Trojan, Maine Yankee, Haddam Neck (CY),  Big Rock Point, Pathfinder, Rancho Seco, Yankee Rowe]. Most of these sites have Independent Spent Fuel Storage Facilities (ISFSIs) with spent fuel in dry storage.4 Power reactors are in active decommissioning without approved LTPs; Zion 1, Zion 2, LaCrosse, and Humboldt Bay 3.  Fermi 1 has just returned to  SAFSTOR having completed removal of all large components, including the reactor vessel. 9 power are in SAFSTOR  and are principally located at multi-unit operating sites.These include Dresden 1, Fermi-1, Indian Point 1, Millstone 1, Peach Bottom 1, Three Mile Island 2 and San Onofre 1 (reactor vessel in storage).  GE–VBWR , the N. S. Savannah. and Kewaunee are the exceptions. Since we have not formally been notified of the status of Crystal River and San Onofre 2 & 3, we are counting them as being in SAFSTOR for the time being.(Pre-LTR terminations include Fort Saint Vrain, Shippingport,  and Shoreham)



United States Nuclear Regulatory Commission 

Power Reactors Decommissioned 2005-
2010 

• Trojan – 2005 
• Maine Yankee – 2005 
• Big Rock Point – 2007 
• Pathfinder - 2007 
• Yankee Rowe – 2007 
• Connecticut Yankee – 2007 
• Rancho Seco - 2009 
• San Onofre 1 – Partial Site Release - 2010  
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Presenter
Presentation Notes
This slides shows the large power reactor site licenses terminated in the first wave of large power reactor closures. Each of these sites has an onsite Independent Spent Fuel Storage Installation (ISFSI) for the spent fuel and Greater Than Class C Wastes or as the IAEA defines GTCC as “Intermediate Waste”.  In 2010, San Onofre Unit 1 site was reduced to the ISFSI and a storage pad for the reactor vessel, which remains on site.I have selected a few power reactor sites to discuss with you today that demonstrate the flexibility of our regulations and experience. 
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Trojan - 2005 
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Presenter
Presentation Notes
Pictured on the left, are NRC Staff conducting confirmatory surveys in the bottom of the Trojan spent fuel pool that previously stored 17 years of spent nuclear fuel.Trojan is an example of a reactor that had the license terminated without the site being returned to “Greenfield.” Our regulations do not require a “Greenfield” end state. The operator chose to decontaminate the entire structure. Some time in the future, the licensee will demolish the buildings and recycle the concrete and metal.  The reactor site meets all requirements unrestricted release. The picture on the right is how the site looks today. Left standing are the reactor containment, auxiliary, spent fuel and turbine buildings.  Rancho Seco in Rancho Cordoba, California also chose this decommissioning strategy.Background on Trojan:  Westinghouse PWR 3411 MWt, OL issued November 1975 and operated for 17 years until November 1992. The decision to permanently shutdown was due to economics,  the need to replace steam generators and the ample supply of inexpensive hydro-electric power in the Pacific northwest.  The reactor site license was terminated in May 2005 with the exception of the ISFSI which is located behind the reactor containment building.
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Maine Yankee - 2005 
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Presenter
Presentation Notes
On your left is Maine Yankee as it stood when it permanently shutdown. On your right is the site at license termination as a “Greenfield.”  With the exception of the Independent Spent Fuel Storage Facility (ISFSI) the site was returned to the original condition.Background on Maine Yankee: CE PWR 2700 MWt, OL issued June 1973, operated ~ 23 years before permanently shutting down in December 1996.  Factors in the decision to permanently shutdown included the need to replace steam generators and additional expensive fire protection modifications. The site was the target of anti-nuclear groups in Maine and had numerous voter referendums to shutdown the plant.  The State of Maine legislated that Maine Yankee would be decommissioned  promptly.  The site reactor license was terminated in September 2005 with only the ISFSI remaining.
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Big Rock Point - 2007 
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Presenter
Presentation Notes
Here is Big Rock Point Nuclear Plant on Lake Michigan as it stood during operations looking at the plant from “the Big Rock.”  The picture on the right is the Big Rock, looking back where the reactor site was left as a “greenfield.” The Big Rock was an important landmark to the Native Americans for immigrating north into Canada in the summer and back south to Traverse Bay in the winter. The onsite Independent Spent Fuel Storage Facility (ISFSI) is located to the right of the former reactor plant site secluded from view by the evergreen trees.Background on Big Rock Point: GE BWR 240MWt. OL issued in May 1964. Operated 33 years until permanently shutdown August 29, 1997  due to economic reasons. The site reactor license was terminated in January 2007 with only the ISFSI remaining.
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Yankee Rowe - 2007 
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Presenter
Presentation Notes
Here is Yankee Rowe, and the greenfield after license termination. The onsite Independent Spent Fuel Storage Installation (ISFSI) is located on the hill behind the old reactor site.  Background on Yankee Rowe: Westinghouse PWR 600 MWt, OL issued December1963 and operated for 28 years before permanently shutdown in 1991.  The reactor site license was terminated in August 2007 with the exception of the ISFSI.
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Haddam Neck - Connecticut Yankee - 2007 
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Presenter
Presentation Notes
Haddam Neck or Connecticut Yankee as it was more well know was decommissioned and the license terminated in 2007 with the exception of the ISFSI.  CY was known for the “Big Dig” since a very large area of contaminated soil was removed due to leaking underground pipes and tanks.CY was decommissioned and “Greenfielded.”  Pictured on your left is the plant during operations. Pictured on your right is the remains of the reactor containment building with the foundation removed down to 6 feet below grade. The areas was backfilled with clean soil and native vegetation was replanted.Background on CY:  Westinghouse PWR 1825 MWt operated for XXXYyears before shutting down in 1996 due in part to needing to replace the steam generators. The plant was decommissioned and the license terminated in 2007 with the exception of the ISFSI.
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Rancho Seco - 2009 
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Presenter
Presentation Notes
This Rancho Seco located in Rancho Cordova near Sacramento. Like Trojan, the licensee, Sacramento Municipal Utility District (SMUD), dismantled the radioactive components and decontaminated all of the structures.  The reactor license was effectively terminated in 2009 with only a low level radioactive waste storage facility and the ISFSI left onsite. These facilities are routinely inspected by the NRC.As shown in this picture, Rancho Seco structures, including the formerly contaminated reactor containment and auxiliary building, remain intact. The utility has built two fossil fueled units on the property and grape vineyards are planted on the land adjacent to the plant site. Background on Rancho Seco –  PWR Reactor was shutdown in 1989 after operating XX years due in part to equipment issues, mainly steam generators and stakeholder desire to shutdown the plant. The reactor license was terminated in 2009 with the exception of a low level radioactive waste storage building and the ISFSI.  
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San Onofre 1 – Partial Site Release “SAFSTOR”  
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Presenter
Presentation Notes
In 2010, SONGS – 1 was dismantled completely and the only structure left onsite is the reactor vessel and the ISFSI.  One issue with large component removal is the ability to transport the component to a disposal site.  On your right is the reactor vessel packaged for shipment to a disposal site. A limited but very important part of the site was partially released from the license in accordance with 10 CFR 50.83.  It was determined that the coolant discharge structure that extends into the ocean would cause more environmental damage to remove the structure than it was to leave the structure in place. SONGS – 1 was a 1347 MWt PWR and was shutdown in 1992 and was in SAFSTOR for 21 years.  With exception of the reactor vessel and ISFSI, the site has been decommissioned, thus leaving it in SAFSTOR.  
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Fermi 1 –  Back in SAFSTOR 2013 
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Presenter
Presentation Notes
Fermi-1 was a sodium cooled demonstration power reactor that operated only a very short time. Adjacent to FERMI-1 is Fermi-2 , a large boiling water reactor.  The licensee, Detroit Edison, has been dismantling the reactor slowly due in part to the volatile sodium in the primary reactor coolant system.  Recently, DTE completed a major milestone by dismantling and disposing of the reactor vessel and reactor internals. DTE placed the unit back into SAFSTOR in 2013. The plant has had almost all of the radioactive components removed from site and is essentially a concrete structure.  Background: Sodium cooled reactor 200 MWt. Operated only as few months and was shutdown in 1972 after experienced significant fuel failures. �DOE took possession of the fuel in xxx year. 



United States Nuclear Regulatory Commission 

 Humboldt Bay 

30 

Presenter
Presentation Notes
This slide shows the Humboldt Bay reactor vessel and drywell looking into the reactor vessel. The licensee, Pacific Gas and Electric (PGE), maintained the plant in SAFSTOR for almost 30 years before beginning decommissioning. The plant had operated with significant nuclear fuel cladding failures that created very high radiation levels in the plant. While the plant was prepared for decommissioning, PGE expended over 2000 man-rem, an extremely collective high dose to the workforce.  By placing the plant in SAFSTOR for nearly 30 years, the radiation levels were significantly reduced and decommissioning began on the unit.  PGE has moved all spent nuclear fuel to an onsite ISFSI and dismantled a large portion of the highly radioactive components from the plant. In this picture, the licensee has began removal of the highly radioactive reactor core components and is segmenting the components so they can be packaged and shipped to a licensed low level radioactive waste disposal site. (Energy Solutions in Utah or WCS in Texas).PGE recently submitted the Humboldt Bay License Termination Plan (LTP) to the NRC for approval. The NRC Staff has conducted an acceptance review and is accepting the LTP for detailed technical review. NRC will be holding a public meeting at Humboldt Bay next week (8/20) to solicit public comments on the LTP. The detailed technical review typically takes about a year to complete and if found acceptable, will approve the LTP by license amendment.Background:  GE BWR 200 MWt was shutdown in 1976. 
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Power Reactors in SAFSTOR 
• Dresden 1 
• Fermi 1 
• Indian Point 1 
• Millstone 1 
• Peach Bottom 1 
• San Onofre 1 
• NS Savannah 
• GE Vallecitos 

 
 
 

2013 
• Kewaunee 

TBD 
• Crystal River 3* 
• San Onofre 2 & 3* 

PDMS 
• Three Mile Island 

Unit 2** 
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Presenter
Presentation Notes
These are the power reactors in SAFSTOR.   Most of these are at multi-unit sites. Kewaunee, Crystal River and San Onofre 2 & 3 permanently shutdown in 2013.  Kewaunee has submitted the PSDAR and will be placing the unit in SAFSTOR.  Progress Energy and Southern California Edison have not submitted their PSDARs for their plants, but we expect that the plants will be initially placed in SAFTOR to allow the decay heat from the spent nuclear fuel to be reduced to allow the fuel to be placed in the ISFSIs. Newly off-loaded spent nuclear fuel typically takes 5 to 7 years to cool and meet requirements for being placed in dry storage.Three Mile Island -2 is in a special category by regulation in 10 CFR 50.82, “Post Defueled Monitored Storage” or PDMS. TMI-2 is for all practical purposes in SAFSTOR and is required to be decommissioned by 2053.



United States Nuclear Regulatory Commission 

The Future? 

• Vermont Yankee announced it will be 
permanently shutting down in 2014. 
 

• Oyster Creek (2029) and other small single unit 
plants have been rumored to be considering 
shutting down. 
 

• It has been speculated that as many as 6 to 12 
power reactors permanently ceasing operations. 
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United States Nuclear Regulatory Commission 

QUESTIONS? 

 
 
 

Thank you! 
 

33 


	�The US NRC’s  Power Reactor Decommissioning Process�November 7, 2013�DWMEP Knowledge Management Seminar��Bruce A. Watson, CHP�Chief, Reactor Decommissioning Branch�Office of  Federal and State Material Safety and  Environmental  Management Programs�U.S. Nuclear Regulatory Commission�
	Fort St. Vrain, Pathfinder & Saxton
	�NRC Regulations 
	Reactor  Decommissioning Options
	NRC Decommissioned Facilities 
	Slide Number 6
	Reactor Decommissioning -  10 CFR 50.82 
	Decision Factors  for Licensees  in Determining the Decommissioning Strategy
	Power Reactor Decommissioning Process
	Post Shutdown Decommissioning Activities Report (PSDAR) Contents
	Power Reactor Decommissioning Process
	Power Reactor Decommissioning Process
	License Termination Plan Contents
	License Termination Plan Contents
	Power Reactor Decommissioning Process
	Power Reactor Decommissioning Process
	Power Reactor Decommissioning Process
	 Reactor Decommissioning Process Summary
	Slide Number 19
	Power Reactor Current Status
	Power Reactors Decommissioned 2005-2010
	Trojan - 2005
	Maine Yankee - 2005
	Big Rock Point - 2007
	Yankee Rowe - 2007
	Haddam Neck - Connecticut Yankee - 2007
	Rancho Seco - 2009
	San Onofre 1 – Partial Site Release “SAFSTOR” 
	Fermi 1 –  Back in SAFSTOR 2013
	 Humboldt Bay
	Power Reactors in SAFSTOR
	The Future?
	QUESTIONS?

