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JOhfIE, Mansfield 625 IndianaAvenue,NW,Suits700,Washington,D.C.200042901
Jessiefill Robmon (202)694-7000

September20,2000

The Honorable CarolP L. Huntoon
Ass&ant Secretary for ,.,, .,,

Environmental Management
Department of Energy
1000IndependenceAvenue, SW
Washington,DC20585~0113

Dear Dr. Huntoorx

The Hanford SpentNuclearFuel Project (SNFP)is critical to resolving the spent fiel
vulnerabilities identified in the DefenseNuclear FacilitiesSafetyBoard’s (Board)
Recommendation 94-1,Improved Schedulefor Renaediationin the Defense Nuclear Facilities
Compk. The project provides for the removal conditioning,and interim dry storage of the
deteriorating spent N-Reactor fiel stored undcmmterin the agingbasins at the K-Reactors.

The Board has previouslypointedout deficienciesin the SNFPrelated to desi~ safety
documentation,and resolution of technical issues. Manyof these deficiencieshave been
resolved. However,with the approachof the November2000milestonedate for fiel movemen~
a number of important issues remain open. Accordingly,the Board requests a response to issues
summarizedin the enclosedreport whoseresolutionis necessaryto support safe and reliable
operation of the SNFP facilities.

If you have comments or questionson this matter,pleasedo not hesitate to contact me.

Sincerely,

c: The Honorable Ernest J. Moniz ,,
Mr. Mark B, Whitaker, Jr.
Mr. Keith A. Klein

Enclosure
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DEFENSE NUCLEAR FACILITIES SAFETY BOA~

Staff Issue Report

MEMORANDUM FOR: J. K. Fortenberry,

......
COPIES: “‘ ‘“” “’“ Boiiati~rn~erS ‘“

FROM: DonaldJ. Wine

September 12,2000

Tecti~cal Director

,,!,..... r,. .... ., .,. .,, .. ..,’1 .,,

SUBJECT: Reviewof TechnicalIssuesAssociatedwith SpentNuclear Fuel
Project,HanfordSite

This report documents open issuesassociatedwith the SpentNuclear Fuel Project
(SNFP) at the Hanford Site. These issueswere identifiedby the staff of the DefenseNuclear
Facilities Safety Board (Board) on the basis of previoussite reviewsand selectedreviews of
final safety documentationfor the project. Theseopen issueswere most recently discussedwith
SNFPpersonnel during video conferencesheld on August22 and 24,2000. The Departmentof
Energy’sRichland Operations Office(DOE-RL)and the contractorindicatedthat all open issues
identified by the Board’s stiwill be resolvedby the project and issue closure reportswill be
provided to the Board’s staff for review.

Runaway Thermal Reactions. The Board’sstaff notes that the contractor’sanalytical
calculations show runawaythermal reactionsto be highlyunlikelyin some cases because of
design changes made to reduce that probabili~, The calculationsare extensiveand have
undergonepeer review; however, the models used in these calculationshave not been verified by
prototypical experiments or productionexperienceand representonly analyticalpredictions. In
addition, the cleaning and drying operationsfor the SNFPincludeprocessesnot previously used
on damageduranium fhel elements.

Facility workers could receive very high doses andwork areas could be significantly
contaminated if a runawayreaction occumed. The Board’sstaffhas emphasized,and DOE-RL
and the contractor have agreed, that additionalmitigativesystemsfor defense in depth and
contingencyprocedures for such an eventwouldbe appropriate, The followingopen issues
require action by the project

● As approved by l)OE-RL in July 2000, the designof the knockoutpots will be
changed to include copper coolingsurfaces. Thh changewill improveheat
conduction and provide increasedmargin againsta runawayreaction, The
replacement pots are being procuredand will be installedafter initiation of fhel
removal operations.The knockoutpots cunently installed in the basin do not have
copper cooling surfaces and so will be subjectto a loading limit. The loading limit is
to be determined and includedin the operatingprocedure.
.
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The operatingprocedurefor the PrirnkryCleimingMachine should identi$ possible
indkations of a runawayreaction, The procedureshould aiso identi~
prevemtivehnitigativeactions to be takenin responseto these indications.

The procedure for the Fuel RetrievalSystemshould identi~ possible indications of a
runaway reaction. The procedureshouldalso identi~ preventivehitigative actions
to be taken in responseto these indications,

.,. . .. . ., ,!. J.4

The procedure for loadingthe Multi-CanisterOverpack(MCO) should identi~
possible indicationsof a runawayreaction. The procedureshould also identify
preventive/mitigativeactions to be taken in responseto these indications,

The procedure for transportof the MCO/csskfromthe K-Basinsto the CoId Vacuum
DxyingFacility (CVDF)shouIdincludea requirementto measure the pressure of the
MCO/caskhead space if the transferexceeds24 hours. If an excessive pressure is
measured, it could indicatea runawayreaction. Theprocedure should identi&
preventive/mitigativeactionsto be takenunder these circumslmces.

The procedure for receivingthe MCO/caskat the CVDFshould include a
requ~rementto measure th~pressure of the MCO/caskhead space upon receipt. If an
excessive pressure is measured,it could indicatea runawayreaction. The procedure
should identi& preventive/mitigativeactionsto be taken under these circurns@nces.

Worker Protection. In previousdiscussionswith the SNFP,the Board’s staff expressed
concernabout potential radiation exposuresto facilityworkersdue to a possible spray leak from
the Integrated Water Treatment System(IWTS), Similarconcernsexisted with regard to
potential hazards to facility workers from other events,such as the potential nmaway reaction.
Since the hazard analyses reviewedby the Board’sstaff do not addressqualitative estimates of
possible exposure to K-Basinworkers for these events, the staff is concernedthat appropriate
and adequate controIsmay not have been identifiedfor the protection of K-Basin workers.

The Board’s staff planned to addressthese workerprotectionconcerns during an onsite
review of applicable proceduresand discussionswith appropriateproject persomeI in August
2000. Because of contractorworkload,the Boardagreedwith the DOE-RLrequest that this visit
be postponed until the contractor’sOperationalReadinessReview (ORR)for the SNFPhad
started. Based on the cumentproject schedule,the Board’sstaff has scheduled this site visit for
the week of October 2,2000. It is expectedthat any concernsidentified on worker protection
would be resolved by DOE-RI-prior to facility operation.

Criticality Reviews. Based on reviewsof CriticalitySafety EvaluationReports
(CSERS),the Final Safety ~alysis Report,and the DOE SafetyEvaluationReport for the
K-Basins, the following open issuesrequire actionby the project,

. Los Alamos National Laboratoryrecentlycompletedan upgrade (version 4C) of the
Monte Carlo N-Particle (MCNP)computercodeused in the preparation of the,
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MCNP-4B,was used by the SNFPas this was the version approvedfor project use.
A limited review is under wayand needsto be completedto ensure tit the MCNP
upgrades have no significantimpacton previouscriticali~ calculations.

. The staff notes that the CriticalitySafetySupportGroup(CSSG),established in
accordancewith the Board’sRecommendation97-2, conductedan independent
review of criticality safetyfor the MCOin August 1999. The CSSG’Sreport
concludes that the MCOand basketsare criticalitysafe as designedand do not
require fbrther modification, At oddswith this conclusionis the CSSG’Sstatement
that the MCO evaluationslack stilcient detail in someareas to allow a compIete,
independentreview. The report also notes that some assertionsand assumptions
made in the CSERSare not supportedby technicaldetails, The project should assess
the completenessof the MCOevacuationsand CSERSin view of the statements in the
CSSGreport and provide the resultsof the assessmentand any correctiveactions to
the Board’s staff for review.

Reviews of Electrical and Instrumentation and Control Systems. The following
electrical and instrumentationand control systemsopen issuesrequire actionby the project,

●

●

●

●

During a previous site reviewof the safety-significantelectrical power system, the
Board’sstaff raised the issueof the adequacyof the diesel generator (DG) to start and
support all the loads in the CVDF. Duringthe conference,project personnel
presented load calculations,recentlyevaluatedtransient time-currentcharacteristics
of the DG and major loads,and built-intime delays in the DG circuitry to
demonstrate that the capaci~ of the DG is not challengedduring startup of the major
loads. The Board’sstaff concurswith this approachand will review the completed
calculationswhen they are available.

The recent DG trip on high coolingwater temperatureand an engineeringresolution
based on root-causeanalysiswere discussed. Severaldesi~ modifications (e.g.,
larger radiators, bigger intakeopenings)are being consideredby the DG vendor and
the project to resolve this issue. The selectedmodificationand the basis for its
adequacywill be providedto the Board’sstaff for review.

h the enclosure to a letter from the Boarddated December 1, 1998,the staff
addressed the issue of the margin in the set point for the high-temperaturetrip for the
cask anrdus in the CVDF. Projectpersonnelhave prepareda set point calculation
and will confirm the adequacyof the margin. The enclosureto the Board’s letter also
raised the issue that the existingalarm systemfor water level in the cask annulus may
not be able to withstanda seismicevent. Project pemonnelwilI evaluate and confirm
the adequacyof this systemto meet the seismicrequirement%

In the enclosure to a letter fromthe Boarddated February25, 1998,the staff
addressed the issue of the calibrationof the electricalswitchgearprotective relays in
.

3
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relays manufacturedby GeneralElectricCompany. However,an evaluation to
confirm the status of the solid-statetrip devicesmanufacturedby ITE needs to be
performed.

MCO Cask Drop. As previouslyidentifiedby the project, a postulateddrop of a loaded
MCO transfer cask into the SouthLoadoutPit in the K-Basinwould likely cause failure of the
wall-to-floorjoint resulting in excessivebasin leakage. DOE=RLand the project planned to
address this accident by(1) obtainingand implementingguidancefrom the Navy Crane Center
on minimizing the probabilityof a cask drop; (2) providingsealant injectionequipment to
mitigate potential basin leaks in the unlikely event of a drop, includingproceduresand training
in the use of that equipmenqand (3) installinga maximum-thicknesscrushablepad below the
Cask Loadout System in the SouthLoadoutPit (item 3 has been accomplished).

The Navy Crane Center (NCC)conductedan assessmentof hoisting and rigging for the
SNFPduring the week of May 22,2000. The NCC statedthat they considerthe K-West 32 ton
bridge crane safe, but noted several deficiencieswhichcould affect reliable semice during
critical lifts. The project developeda plan to implementthe recommendations;however the
Board’s staff considersthe implementationto be untimely. The planned ORR lifting
demonstrationswith a dummy loadedMCO/cask representan equal risk of a wall-to-floorjoint
failure as the post-ORRlifts of an MCO/cask loadedwith radioactivefhel. Prior to lifting
heavy loads in the K-WestBasin, suchas duringthe ORRwith dummy fhel in the MCO/cask
assembly,the followingopen issues require action by the project:

. The last load test of the K-West32 ton bridgecrane was in November 1999,when
repairs were made to the main hoist electricbrake. This load test was done using 24
tons, which is only approximately80 percent of the w~ightof a loaded MCO/cask.
The contractorhas indicatedthat upgradesare planned for the crane’s programmable
logic controller and that the load test will be perfomed followingthese upgrades.
The cwrent schedulehas the load test beingperformedin October2000, which is
after the planned ORRlifting demonstrationswith a dummy loadedMCO/cask. The
K=West32 ton bridge croneshouldbe load tested using a load equaIto a fully loaded
MCO/caskassembly.

. The K-West 32 ton bridge crane has had a historyof electrical faults and trips since it
was redesigned. Followingthe upgradesand load test identified above, the contractor
plans to exercise the crane,but a schedulehas not been established. The K“West32
ton bridge crane shouIdbe extensivelyexercisedto verifjIreliablli~.

. The sealant injection equipment designedto mitigatepotential basin leaks in the
unlikely event of a cask drop, includingappropriateprocedures, training and drills in
the use of that equipment,shouldbe availableprior to the planned ORR lifting
&monstrations with a dummyloadedMCO/cask. A drill demonstratingthe use of
the sealant injectionsystem,withoutusing actual sealant, shouldbe conducted.
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