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The Fast Flux Test Facility Shutdown Program Plan 

S. Guttenberg, D. H. Jones, J. C. Midgett, D. L. Nielsen 

ABSTRACT 

The Fast Flux Test Facility (FFTF) is a 400 MWt sodium-cooled research reactor owned by the U.S. Department of Energy 
(DOE) and operated by the Westinghouse Hanford Company (WHC) on the Hanford Site in southeastern Washington State. 
The decision was made by the DOE in December, 1993, to initiate shutdown of the FFTF. This paper describes the FFTF 
Transition Project Plan (1) (formerly the FFTF Shutdown Program Plan) which provides the strategy, major elements, and 
project baseline for transitioning the FFTF to an industrially and radiologically safe shutdown condition. The Plan, and its 
resource loaded schedule, indicate this transition can be achieved in a period of six to seven years at a cost of approximately 
$359 million. The transition activities include reactor defueling, fuel offload to dry cask storage, sodium drain and reaction, 
management of sodium residuals, shutdown of auxiliary systems, and preparation of appropriate environmental and 
regulatory documentation. Completion of these activities will involve resolution of many challenging and unique issues 
associated with shutdown of a large sodium reactor facility. At the conclusion of these activities, the FFTF will be in a safe 
condition for turnover to the Hanford Site Environmental Restoration Contractor for a long term surveillance and 
maintenance phase and decommissioning. 

INTRODUCTION 

The FFTF, located on the DOE Hanford Site near Richland, Washington, is the largest, most modern sodium-cooled test 
reactor in the world. Originally constructed to support the U.S. Liquid Metal Fast Breeder Reactor Program, the 400 
thermal megawatt reactor began operation in 1980, and was ordered to shut down in December, 1993, when the DOE 
concluded there was no possibility of financial viability and the reactor was no longer needed to support its missions. The 
DOE requested WHC to develop a Plan to transition the FFTF to an industrially and radiologically safe shutdown condition 
in approximately five years. 

The decommissioning process for the FFTF, and other major transition facilities on the Hanford Site, will be accomplished 
in three phases: Phase I (Facility Transition), Phase II (Surveillance and Maintenance), and Phase III (Disposition). The 
FFTF transition phase started with termination of operations and includes those activities required to place the plant in a 
safe, stable and environmentally secure end-point condition with reduced risk to plant workers, the public, and the 
environment. Present planning is that FFTF will be unoccupied and locked, with the exception of maintaining a minimal 
amount of lighting, fire protection equipment, inert-gas supply to the drained sodium systems, and ventilation required to 
support routine surveillance. The goal is to achieve this low cost surveillance and maintenance state as quickly as possible 
so funds can be redirected for higher priority environmental restoration activities at the Hanford Site. 

At the completion of the Phase I activities, the FFTF will be turned over to the Hanford Site Environmental Restoration 
Contractor under the guidance of the DOE Office of Environmental Restoration (EM-40) for an extended surveillance and 
maintenance phase (Phase II) prior to the disposition phase (Phase III). During the surveillance and maintenance phase, the 
plant will be routinely monitored until decommissiomng is completed. The DOE is currently developing a long-term facility 
decommissioning plan covering all key Hanford transition facilities. This decommissioning plan will facilitate integration 
and prioritization of the decommissioning activities with other Hanford cleanup efforts. 

SCOPE OF THE FFTF TRANSITION PROJECT PLAN 

The Plan provides the major elements and project baseline for completing Phase I transition activities and was die basis for 
development of a resource loaded schedule. The major activities include: reactor defueling, fuel offload to dry cask storage, 
sodium drain and storage, management of sodium residuals, shutdown of the auxiliary systems, and preparation of the 
appropriate environmental and regulatory documentation. When the transition end-state is achieved, the irradiated fuel will 
be washed and located in storage casks at the Interim Storage Area in the northeast corner of the FFTF complex, the 
approximate 260,000 gallons of sodium coolant will be drained and stored in the new Sodium Storage Facility adjacent to 
the reactor complex, the frozen sodium residuals remaining in the plant will be maintained under an inert gas blanket, and 
the auxiliary systems will be drained and deactivated. 
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Preliminary transition phase end-point criteria was developed for die FFTF early in the transition process. A detailed end-
point criteria document is being developed to define the physical state of each plant system at me conclusion of the transition 
phase. This document will require extensive interaction between the FFTF staff, DOE, Environmental Restoration 
Contractor, and the regulators (i.e., State of Washington Department of Ecology and the U.S. Environmental Protection 
Agency). Once the transition phase is complete, the plant will remain in die low cost surveillance and maintenance phase 
for possibly decades before the start of disposition activities. Therefore, the plant will be configured with only a minimal 
number of operational systems. 

The transition activities will be managed and directed utilizing a projectized approach for control and reporting to achieve 
the best schedule and cost effectiveness. The Resource Loaded Schedule (2) indicates that completion of me transition phase 
will require approximately six to seven years, at a cost of approximately $359 million. The summary schedule for the 
FFTF Transition Project is graphically shown in Figure 1. The DOE goal is to accomplish the transition in approximately 
five years. The transition schedule extends beyond diis goal due to many unique challenges associated with completing the 
sodium drain, fuel offload, and integrating these activities with shutdown of the plant's auxiliary systems. These challenges 
will require innovative engineering solutions and new and complex plant evolutions. During the first 4 years of me 
transition, approximately 90 percent of me plant systems are required to support hot sodium circulation. The minimum 
level of funding necessary to maintain the FFTF in a safe and stable condition prior to the sodium drain is estimated to be 
$32 million per year. Clearly, an expeditious completion of the transition will result in significant cost savings. Therefore, 
efforts are focused on accelerating the sodium drain and other critical path transition activities to the maximum extent 
possible, within budgetary and regulatory constraints in order to achieve schedule compression and the associated major cost 
reductions. 

The key transition activities and associated issues are discussed in the following sections in die order depicted in me 
Figure 1 summary schedule. 

Reactor Defueling 

The reactor vessel is currently being defueled to Interim Decay Storage and the Fuel Storage Facility using standard FFTF 
refueling equipment and operating procedures. The Interim Decay Storage vessel is located in-containment adjacent to the 
reactor vessel and is designed to provide temporary storage in a liquid sodium environment for new components en route to 
die reactor, and for irradiated components removed from the reactor. The Fuel Storage Facility is a separate building 
adjacent to the Reactor Service Building, and is designed to store spent fuel in a liquid sodium environment. 

As each fuel component is removed from the reactor vessel, it must be replaced with a non-fueled component in order to 
maintain the upright geometry of me core necessary for the in-vessel handling machines to remotely grapple remaining core 
components. Initial shutdown planning called for inserting simulated core components mat were used during the pre-critical 
checkout of the reactor system during this defueling evolution. An innovative approach was implemented to use the 
irradiated non-fuel core components (e.g., reflectors, control rods, etc.) that would have been excessed in order to maintain 
die necessary geometry. When defueling is complete, most of die non-fuel core components will be consolidated in die 
reactor vessel. This use of non-fuel irradiated hardware will result in waste minimization and circumvent the associated 
washing (removal of sodium from) and disposal costs for this hardware, culminating in a cost avoidance of $38 million. At 
the completion of reactor defueling, mere will be 243 non-fueled components in the reactor vessel, 112 fueled components 
in the Interim Decay Storage and 258 fueled components in die Fuel Storage Facility. The milestone for completion of 
reactor defueling is September 6, 1995; however, the activity is ahead of schedule and is expected to be complete several 
months early. 

Environmental Compliance 

Significant activities are required to achieve compliance with the environmental regulations which impact the Pb*»«e I 
transition activities. The major regulations include the National Environmental Policy Act of 1969 (NEPA), Resource 
Conservation and Recovery Act of 1976 (RCRA), Clean Air Act and Amendments of 1990. Toxic Substances and Control 
Act of 1976. and National Historic Preservation Act of 1966. In addition, environmental restoration activities at me 
Hanford Site are governed by negotiated milestones established in die Hanford Federal Facility Agreement and Consent 
Order (Tri-Party Agreement). 
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The January 1994 amendment to the Tri-Party Agreement, required DOE to enter into negotiations with the State of 
Washington Department of Ecology and me U.S. Environmental Protection Agency, Region 10, to establish milestones for 
major Hanford Site facilities undergoing the decommissioning process. These milestones are legally binding and subject to 
judicial enforcement. A tentative agreement was signed by the three parties on January 17, 1995. The agreement includes 
milestones for transition of the FFTF corresponding to the critical path transition activities. The tentative agreement will 
undergo a 150 day public review and comment period prior to finalization. The goal of the FFTF agreement is to ensure 
tiiat the facility completes the transition phase as expeditiously as possible so mat funds can be redirected to higher priority 
environmental restoration activities at the Hanford Site. 

The appropriate level of NEPA documentation required for the transition activities was determined to be an Environmental 
Assessment (EA). An EA was prepared and, following appropriate WHC and DOE review, was submitted to the affected 
states and Indian Nations on January 11, 1995 for a 30 day public review and comment period. The transition activities 
specifically delineated in the EA cannot commence prior to completion of die NEPA process. The associated constraints are 
depicted in Figure 1, the most immediate being construction of the Sodium Storage Facility and initiation of fuel offload. 
The DOE-Richland Field Office recendy received delegated authority from me DOE-Headquarters to approve NEPA 
documentation. This has expedited me EA approval process and removed it from the critical pam. Following resolution of 
any comments, die Finding of No Significant Impact (FONSI) is anticipated by me end of February, 1995. 

RCRA establishes requirements for die management of hazardous waste. The State of Washington Department of Ecology 
administers die requirements of diis Act dirough me "Dangerous Waste Regulations" contained in the Washington 
Administration Code 173-303 (WAC). If a future decision is made to dispose of me approximately 260,000 gallons of 
FFTF sodium coolant as waste, management of me material would be regulated pursuant to these requirements. Currendy, 
me sodium provides cooling for die irradiated fuel components. Aldiough diis inventory of sodium will not be needed for 
cooling after me fuel is removed, a new purpose for me sodium has been identified by die Tank Waste Remediation System 
(TWRS) Program at meHanford Site. 

The TWRS Program plans to use me sodium, converted to sodium hydroxide, for caustic washing as part of the high level 
waste tank sludge pretreatment process. The TWRS process requires 21,000 metric tons of sodium hydroxide. Sodium 
hydroxide produced from die sodium metal at FFTF represents approximately 8 percent of diis requirement. The sodium 
will be managed as product material for use at TWRS until an evaluation is completed in June, 1998, to confirm die final 
sodium disposition and form (i.e., product or waste). 

In me interim, activities have been initiated to provide RCRA and WAC compliant storage for die sodium in die Sodium 
Storage Facility and treatment in the Sodium Reaction Facility, in the event die 1998 evaluation determines die sodium use 
at TWRS is not viable and die material must be managed as dangerous waste. A Notice of Intent for the new sodium 
facilities was submitted to me public for a 150 day public review/comment period. Following diis period, a Pan A Permit 
Application will be submitted to the State of Washington Department of Ecology. 

A Notice of Construction is being prepared according to requirements of die WAC 246-247, "Radiation Protection - Air 
Emissions" and 40 CFR 61 Subpart H for die Sodium Storage Facility. The Notice of Construction is scheduled for 
submittal to die Washington State Department of Health by February 1, 1995 and approval is required to initiate 
construction of the Sodium Storage Facility. 

IEM Cell/Fuel Offload Washing 

The highly-radioactive fueled components will be moved to interim storage at the Interim Storage Area. The fueled 
components that are currendy stored in a sodium environment will be transferred one at a time to die Interim Examination 
and Maintenance (IEM) Cell for washing, utilizing existing fuel handling equipment. The fuel is subjected to a moist argon 
atmosphere (within a closed sodium reaction system) to slowly react residual sodium in a controlled manner. The initial 
reaction is followed by several water rinses and, subsequendy, me fuel is dried. The cleaned fuel is loaded into a Core 
Component Container in the IEM Cell, inerted, sealed and tiien transferred to me Reactor Service Building Cask Loading 
Station for placement into an Interim Storage Cask for transfer to above-ground dry cask interim storage at die Interim 
Storage Area. The cask is designed for storage up to 50 years pending a decision on final disposition (e.g., repository 
emplacement). 
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The rate at which fuel can be transferred to the IEM Cell, washed, dried and transferred into a Core Component Container 
and an Interim Storage Cask is limited by the time it takes to wash me assemblies. Fuel washing operations will be 
continuous (round-the-clock) seven days per week during the offload period. Since these IEM Cell activities, i.e., transfers, 
washing, and drying, have been performed routinely as part of me experiment processing cycle, rate estimates are presented 
with a high degree of confidence. Assuming a conservative availability factor of 50% for die entire fuel offload process, 
die current inventory of fuel assemblies and pin containers (371), which also includes 32 unirradiated assemblies and some 
special assemblies that will be stored at other locations, can be washed in approximately 2.8 years. 

Several enhancements to the IEM Cell and cask loading station are in progress to support die fuel offload process and are 
scheduled for completion by September, 1995. An ion exchange system is being installed in die radioactive liquid waste 
system to essentially eliminate the waste that is currendy generated during use of die sodium removal system (approximately 
500 gallons/wash). This represents a significant waste minimization effort that will reduce die radioactive liquid waste that 
would have been generated from approximately 185,000 gallons to less dian 1,000 gallons. The savings in radioactive 
liquid waste disposal costs are expected to be greater than $2 million. 

There are two intact assemblies that produced a delayed neutron-monitoring signal while in die reactor, which indicates that 
a breach occurred in the fuel cladding. These assemblies will be disassembled in die IEM Cell. The failed pin(s) will be 
identified and encapsulated, placed in pin containers witii die remaining pins and dispositioned as die highly-radioactive fuel 
discussed above. Additionally, several fuel assemblies are known to have pin hole cladding failures which resulted in 
release of fission gases only while in die reactor; these assemblies will be processed last to minimize die consequences of 
potential contamination release and resultant deposition in die sodium removal equipment, which would make equipment 
maintenance more difficult. 

While the modifications are being completed in the IEM Cell, selected fuel pins and ducts will be washed and transferred to 
off-site facilities (i.e., Idaho [Hot Fuel Examination Facility] or Pacific Northwest Laboratory [300 Area, Hanford Site]) for 
further examination. These materials were irradiated in the FFTF under die terms of a Specific Memorandum of 
Agreement between me DOE and the Power Reactor and Nuclear Fuel Development Corporation of Japan (PNC). Planning 
shows that diis activity can be completed by the end of Fiscal Year 1995 widiout affecting the transition project critical pam. 
Funding for this work will be provided by PNC. 

Interim Storage Casks 

The Core Component Container accommodates six or seven fuel assemblies or pin containers and will ultimately be stored 
in an Interim Storage Cask. In addition to providing me primary confinement boundary for die 50-year design life of the 
fuel dry storage system, die Core Component Container provides the necessary handling capability for transfer operations. 
The fabrication contract for fifty Core Component Containers was placed on January 13, 1995. 

The Interim Storage Cask design and fabrication contract schedule is a critical patii element for successful completion of the 
FFTF transition. Initiation of fuel washing activities is dependent on having storage available. Above ground, dry cask 
storage is currendy used bodi nationally (e.g., by Virginia Power at die Surrey and North Anna plants), and internationally 
(e.g., nuclear power plants in Canada and Europe). The concept has been dioroughly studied and documented [additional 
details pertaining to diis mode of operation for interim storage may be found in the Final Version Dry Cask Storage Study 
(3)]. 

The Interim Storage Cask design is a passively ventilated concrete and steel shielded cask widi a stainless steel secondary 
confinement boundary. The maximum weight of the cask, with die 5,000 pound Core Component Container payload, will 
be 114,200 pounds. The Interim Storage Cask design is modeled after an approved U.S. Nuclear Regulatory Commission 
(NRC) design and meets die general licensing provisions of 10 CFR 72 for storage of commercial fuel. Provisions have 
been incorporated into die ISC design to accommodate die possibility of future on-site fuel transfers; however, diis unit is a 
storage cask, not a licensed transportation cask. Fuel transportation casks are typically large, involve complex loading and 
transfer operations, and are very expensive. Design, procurement, and licensing of the 50 to 60 Interim Storage Casks 
required for storage of die FFTF fuel to meet requirements for off-site shipping would be cost prohibitive and inconsistent 
with industry practice. 
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The purchase order for the design and procurement of die first ten Interim Storage Casks was placed widi General Atomics 
on September 16, 1993 at a cost of $4.7 million. After the first cask is received and tested, the purchase order for the 
remaining forty casks will be placed by September 1995. Original planning was to place six fueled components into each 
Core Component Container. However, an alternate loading configuration is being evaluated in which seven assemblies 
would be placed in each Core Component Container. This would reduce the number of Core Component Containers and 
Interim Storage Casks needed from 57 to 50. This approach would result in a substantial cost savings to the Project on the 
order of $2.6 million. There would also be additional cost savings achieved as a result of fewer cask loading/handling 
operations. 

The Interim Storage Area, located in the northeast corner of die FFTF complex, will be surrounded by a fence with locked 
access to permit controlled loading, unloading and inspection of the Interim Storage Casks. There will be overhead lighting 
and crash barriers installed, as required. The design and construction of the Interim Storage Area is estimated at $300,000 
with a construction schedule as depicted in die Figure 1 summary schedule. 

Unirradiated/Low-radioactive Special Nuclear Material CSNM) 

Eleven slightly irradiated fueled components will require additional safeguards and security measures because there will be 
insufficient radioactivity levels for the assemblies to be self-protecting. By the year 2030, seven assemblies will be 
classified as slightly-radioactive, and the remaining four will be moderately-radioactive. The current approach is to place 
the seven future low-radioactivity fuel in a single Interim Storage Cask and ship it to the Hanford Plutonium Finishing Plant 
(PFP) for storage in their existing protected area. The four future moderately-radioactive fuel would be intermixed (one 
each) with five or six highly-radioactive components and stored at the Interim Storage Area. 

The fuel offload also involves sending 32 unirradiated fueled assemblies to the PFP for storage. As with irradiated fuel, die 
unirradiated assemblies will be washed in the IEM Cell. An engineering study is evaluating the preferred storage option at 
PFP. At present, the lowest cost option appears to entail loading die fuel into Interim Storage Casks' for transfer and 
storage of the fuel on a storage pad at die PFP protected area. Before the Interim Storage Casks can be shipped to the PFP, 
a Safety Analysis Report for Packaging (SARP) must be prepared to allow the Interim Storage Casks to be transported 
across the Hanford Site. An estimated $5 to $7 million savings over earlier storage options could be achieved by this 
approach. 

Sodium Storage Facility 

The metallic sodium coolant will be maintained in a molten state until the fuel assemblies are removed from dieir respective 
storage location (i.e., the reactor vessel, Interim Decay Storage, or die Fuel Storage Facility) and the sodium transferred to 
die new Sodium Storage Facility. The Sodium Storage Facility will be designed and constructed adjacent to the FFTF 
complex to support the sodium drain operations and will house die FFTF primary (140,000 gallons), secondary (66,000 
gallons), Interim Decay Storage (23,000 gallons) and Fuel Storage Facility (31,000 gallons) sodium inventories. 

A detailed review of the design and construction schedule for the Sodium Storage Facility indicated that a six month 
acceleration could be achieved, contingent upon availability of appropriate funding, and would culminate in a substantial 
savings to die Project of approximately $3 million for every month the project is completed early. Detailed planning and 
supporting activities are proceeding accordingly on an accelerated basis. The Figure 1 summary schedule reflects dus 
acceleration. The conceptual design was approved on December 16, 1994 with a total project cost of $10.4 million 
(including required transfer piping). Project authorization was received from RL on December 30, 1994 for $5.2 million in 
Fiscal Year 1995 to complete the definitive design, site preparation work, and contract award for starting construction on/or 
before the end of die fiscal year. 

Conceptually, die Sodium Storage Facility will be a concrete building approximately 110 feet long by 170 feet wide. 
Because of the uncertainty in the final sodium regulatory designation, and die fact tiiis is a new facility, die Sodium Storage 
Facility will be designed and constructed to meet Resource Conservation and Recovery Act of 1976 (RCRA) requirements, 
as implemented by the WAC 173-303, Dangerous Waste Regulations. This will eliminate modifying the facility to meet 
WAC 173-303 storage requirements following the 1998 TWRS evaluation should the sodium designation change to waste. 
Four sodium tanks (three 80,000 gallon and one 52,000 gallon capacity), originally procured for the Clinch River Breeder 
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Reactor Project, will be installed in die facility. The tanks are currently stored at die Hanford Area's 300 Area. Each tank 
is expected to require a separate move, using a crawler type transporter. A large, portable crane at each end of me move 
will be required to handle me tanks. An access route to me Sodium Storage Facility site will need to be cleared (power 
lines moved, fences removed/installed, underground utilities protected from weight, etc.). The facility will provide 
shielding to reduce radiation levels to acceptable limits outside die building walls. Radiation levels at the top of the tanks 
will be approximately 85 millirem per hour. 

Piping will be provided from me FFTF sodium systems to me new Sodium Storage Facility. Insulation and trace heat will 
be added to maintain a 300°F to 400°F temperature during the sodium transfer. The tanks will be inerted prior to transfer 
of me sodium and an inert gas blanket will be maintained over die sodium during storage. The sodium will be pressure 
transferred to me facility, and subsequendy allowed to cool and solidify. The sodium will be stored in a frozen state 
pending die decision on final sodium disposition and form (product or waste). The sodium would not be converted to 
sodium hydroxide until closer to the TWRS projected need date in die year 2008. 

Sodium Drain 

Approximately 90 percent of the plant systems are required to support hot sodium circulation at an estimated minimum 
surveillance and maintenance cost of $32 million per year. Therefore, efforts have been ongoing to attempt to accelerate 
availability of die Sodium Storage Facility, as discussed above. An innovative approach will be implemented to transfer die 
secondary sodium loops to die tiiree in-plant storage/drain vessels on an expedited basis prior to die availability of the 
Sodium Storage Facility (April, 1997). This secondary sodium transfer will be initiated after the reactor core has been 
defueled, and two immersion heater assemblies have been installed in die reactor vessel fuel transfer ports. This transfer 
sequence is estimated to save approximately $2.6 million resulting from reduced electrical power costs and elimination of 
related equipment maintenance and surveillance. The primary system will be drained when the Sodium Storage Facility is 
available followed by the Interim Decay Storage and Fuel Storage Facility drain when all the fuel has been removed. 

Every reasonable effort will be taken to remove as much of die sodium as practicable from die plant. However, sodium 
residuals (approximately 3,000 to 4,000 gallons) will remain witiun me systems at the conclusion of the transition phase. It 
is planned to maintain an inert gas blanket over the frozen residuals to minimize any chemical reactions during the long-term 
surveillance and maintenance period. This will provide the greatest flexibility for later decommissioning activities. A small 
quantity (600 gallons) of sodium-potassium (NaK) alloy exists in specialized cooling systems within me plant. Chemically, 
NaK is more reactive tiian sodium, especially when exposed to air, and can become shock sensitive. As a result, we believe 
it is expedient not to leave Nak residuals in die plant. An innovative approach is being evaluated mat includes cross 
connecting appropriate sodium and NaK piping systems and using the sodium to flush the NaK into die bulk sodium. The 
total NaK inventory is a small fraction of 1 percent of me sodium volume, and sodium properties (e.g., freezing point) 
would not be measurably affected by me presence of this small quantity of NaK. This option will require confirmation by 
me TWRS Program to ensure die potassium impurity would not impact me proposed use of die FFTF sodium in die tank 
waste pretreatment process. 

Due to the relatively simple secondary loop layout and component design, most of die sodium in die secondary loops will 
drain by gravity. However, the Intermediate Heat Exchangers will not drain completely. Each Intermediate Heat 
Exchanger will have approximately 1500 gallons of secondary sodium remaining in the tube sides of die units following die 
gravity drain. This sodium must be removed by cutting into the boundary at die top of die inlet pipe of each unit and 
installing a special dip tube dirough which the sodium can be removed. This activity must be performed widiin die primary 
Heat Transport System cells inside containment where the Intermediate Heat Exchangers are located. 

Drain of die primary system provides a unique challenge. Witii die exception of die reactor vessel, all of the plant sodium 
systems are trace-heated and system temperature can be maintained while draining. The reactor vessel is currency 
maintained at temperature by heat transfer into the primary system from die secondary loops (which are heated by pump 
work and/or oil fired preheaters). As soon as primary flow is stopped, me reactor vessel will start cooling. The reactor 
has no permanendy installed heaters and diere is virtually no temperature instrumentation on die vessel itself. During 
original preheat during die sodium fill, two temporary heating units were utilized to preheat the reactor vessel. Only one of 
these units is still available, die Nitrogen Blower Heater Unit. This unit circulates heated nitrogen around die bottom of the 
reactor vessel through a permanently installed piping manifold within die guard vessel. In addition, electrical immersion 
heaters are being purchased and will be installed dirough me fuel transfer ports to provide a redundant heating mechanism. 
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The three primary loops, me upper portion of the reactor vessel, and the reactor overflow tank can be drained. At me point 
where the reactor vessel oudet nozzles are uncovered, circulation will stop and the sodium will begin a slow cooldown if 
auxiliary heating is not provided. At this point approximately 51,000 gallons of sodium will remain in the reactor vessel 
and all vessel heat will come from the Nitrogen Blower Heater Unit and immersion heaters. Sodium draining can continue 
through the cold leg piping until the sodium level is reduced to the vicinity of the reactor inlet nozzles. However, drain of 
me reactor vessel below the level of the inlet nozzles is precluded by design. Approximately 16,000 gallons of sodium will 
remain in the vessel at this point. An access hole will be drilled through the core basket and the wall of the low pressure 
inlet plenum to permit installation of a dip tube directly from the top through the reactor vessel head. This will require 
design and fabrication of remotely installed drilling equipment over forty feet long for drilling under sodium. 

The Interim Decay Storage vessel has an installed drain line to me bottom and can be drained. The drain will be 
complicated by the time consuming task of removing sodium from the Core Component Pots within the vessel, either by 
siphoning or displacement. The Fuel Storage Facility vessel drain will also have to utilize a dip tube. In addition, the Fuel 
Storage Facility is not cross-connected with the rest of the FFTF sodium systems, and approximately 400 feet of sodium line 
will have be installed to connect to the Sodium Storage Facility. 

General Plant Support/Auxiliary Systems Shutdown 

The level of general plant support for the FFTF during the first four years of transition will be comparable to mat required 
for hot standby because approximately 90% of the plant systems are required to support hot sodium circulation prior to 
sodium draining. Some reduction will result from the planned early drain of the secondary sodium systems. Future efforts 
will focus on compressing the logic for shutdown of me auxiliary systems. Disposition of the polychlorinated biphenyl 
transformers following the completion of the sodium drain was a major contributor to me two year extension to me 
transition schedule. Emphasis is being placed on integrating diis activity earlier in the transition activities by shifting plant 
power loads as possible to free up transformers for removal. This effort is expected to result in compression of the overall 
schedule. 

As the plant systems become available for shutdown, there will be a corresponding reduction in the need for general 
maintenance and plant support. As me level of required support decreases, the displaced resources will then be available to 
assist in configuring the plant for turnover to the Environmental Restoration Contractor. The required level of support will 
be minimal after fuel offload and sodium drain and cooldown to ambient temperature. Essentially all of the plant systems 
will be deactivated. Actual facility support will be limited to minimal maintenance, inert gas system positive pressure 
checks, and facility walkdowns. The cost for the facility in this low cost surveillance and maintenance state at me 
completion of the transition phase is expected to be approximately $1 million per year. 

Minimal monitoring will also be required for me Sodium Storage Facility up to me time it is drained and me sodium is 
processed through me Sodium Reaction Facility. Fire detection will be required in both facilities where storage of sodium 
and processing will be centralized. 

Sodium Reaction Facility 

The Sodium Reaction Facility will be constructed as a separate building near me Sodium Storage Facility. Since me FFTF 
sodium may not be required by me TWRS Program until 2008, for planning purposes the construction of the Sodium 
Reaction Facility is being deferred, since the long term storage of solidified sodium is preferred to the long term storage of 
sodium hydroxide. The Sodium Reaction Facility schedule depicted in Figure 1 presents die schedule that would be pursued 
if the sodium has to be disposed of as waste. It is retained on me schedule to maintain visibility for the project. The 
technical baseline for bom the TWRS and FFTF Programs is to utilize the sodium, converted to sodium hydroxide, for the 
high level waste tank pretreatment process. 

The sodium reaction process utilized by Argonne National Laboratory-West currently forms me technical baseline for die 
Sodium Reaction Facility. Pending operational verification of die Idaho unit, a duplicate processing facility will be 
constructed at FFTF, thus reducing development and design costs. The process consists of injecting molten sodium and 
water into a reaction vessel partially filled with 30% to 50% sodium hydroxide at about 240°F. The vigorous reaction 
produces more sodium hydroxide and hydrogen gas. The gas is swept out of the vessel by a nitrogen cover gas purge and 
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maintained at sufficiently low dilution so as not to be flammable when mixed with air. The FFTF sodium metal will be 
processed in two years, assuming a plant efficiency of 70% at a throughput of about 30 gallons/hour. If disposal of the 
sodium as waste is required, me sodium hydroxide solution would be reacted wim sulfuric acid to produce sodium sulfate. 
The sodium sulfate would be dried and collected into containers and transported to a Hanford Site disposal facility. 

Documentation 

The FFTF Transition Project Plan will be maintained as a living document that will be updated as the FFTF transition 
progresses in order to provide the current logic and project baseline. Implementation of a Technical Specification Reduction 
Project eliminated 79% of the current Technical Specifications and provided a new, cohesive safety basis for die FFTF 
deactivation (estimated savings of $1.1 million). Revisions will be required to reflect new plant evolutions (i.e., fuel offload 
and sodium drain) and evolving plant conditions as the transition phase proceeds. The End-Point Criteria Document will 
define the actions required prior to turnover of the FFTF to the Environmental Restoration Contractor and die Surveillance 
and Maintenance Plan will address the requirements for die Surveillance and Maintenance Phase. 

CONCLUSION 

To date, die Transition Project has been extremely successful and continues to be ahead of schedule and under cost. 
Challenging and innovative work is in progress to resolve technical issues and to support efforts to compress the transition 
schedule. The erosion of experienced FFTF staff, from natural attrition and me recent early retirement incentive, has begun 
to be felt and dwindling resources will make achievement of the aggressive transition schedule a challenge. 
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