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FUNDAMENTAL PRINCIPLES OF THE BELGOPROC
STRATEGY

w Inthe last decade, Belgoprocess applied the clearance practice In
view of optimising the volume of radioactive waste for treatment
and disposal

w Initially clearance was based on surface contamination monitoring

w On annual basis several hundreds of tons of decontaminated
materials are recycled through the use of the clearance principle

w Decommissioning activities on industrial scale with special
emphasis on

¢ Waste minimisation
¢ Intensive decontamination to unconditional release levels
¢ Minimisation of D&D costs




FUNDAMENTAL PRINCIPLES OF THE BELGOPROC
STRATEGY

w This can be achieved in optimising commercially available
technology on an industrial scale

w Specific radiological characteristics of BP installations
¢ a , cobtamination versubg ,agtivation (power plants)

¢ t NPUSOUADS Of 20KAY3IAE ONBI GKA
contamination

¢ Handson decommissioning, in case of low dose rates




FUNDAMENTAL PRINCIPLES OF THE BELGOPROC
STRATEGY

w In Belgium, Belgoprocess was a pioneer in decommissioning anc
application of the principle of clearance on an industrial scale

w A pilotproject has been achieved from 1988 till 1991

w Twostoragebuildingsfor uranylnitrate, plutonium oxide and
spentsolventswere emptiedanddecontaminated

w Resultwasrestoringgreen field

w About65% of all metaiaterialcouldbe unconditionally
released

w Theclearancemethodologycomprised? successiveneasurements
of the complete surfaces




FUNDAMENTAL PRINCIPLES OF THE BELGOPROC
STRATEGY

w Before demolition, core samples were taken from concrete
structures for analyses

w Finally 2.350 Mg of concrete was removed to a public disposa
site for inert wastes

w Health Physics department contributed for about 16% to the

overalldecom costs due to the extensive monitoring ( 10.000
m?2 of concrete structures) for clearance purposes




Pilootproject




FUNDAMENTAL PRINCIPLES OF THE BELGOPROC
STRATEGY

w In 1989 the decommissioning of the main process building
Eurochemiavas started

w In view of the results obtained in the pilot project, a lot of
emphasis was put in the optimisation of methods and
techniques for decontamination of concrete and metal
components
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FUNDAMENTAL PRINCIPLES OF THE BELGOPROC

STRATEGY

Item Building 6A and 6B Main process building
Contamination:- surface -lowina , b , g -lowto highina, b , g
- in depth - almost none - commonly observed (e.g. due to
cleaning with high pressure water
jet)
Historical information Well known Partially known

Pipe penetrations

Easy to remove

Complex structures for shielding
purpose

Dose rate low Low to high; presence of hot spots,
mSv/h

Total concrete 2.400 Mg 28.000 Mg

Total concrete surface 5.000 m2 55.000 m2

Total amount of metals 47 Mg 1.500 Mg




FUNDAMENTAL PRINCIPLES OF THE BELGOPROCESS
STRATEGY

A Asdecommissioningctivitiesare proceedinga strategyhas to
be definedrelatingto the finaldecom phase i.e. the
demolitionof the remainingconcretestructures

A Afinal clearancemethodologyis set up in view ademolitionof
the building

A Applicationof the methodologyappliedfor the storage

buildings of thepilot project is too complicatedfor several
reasons




FUNDAMENTAL PRINCIPLES OF THE BELGOPROCESS
STRATEGY

A The most important are:

A The type and spread @bntamination cleaningwith high
pressurewater jettechnique whichcausedn-depth
penetrationof contamination

A Duringdismantlinga lot ofaerosolsare generateddueto the
useof specificcuttingtechniquesas plasmautting

A Thetotal concretesurfaceis largeandwill require extensive
manpowerif all surfaces have tbe monitoredtwice

A Takingcore samples at mostontaminatedareaswould resultin
alargeamountof sampledor analyses

A In thebeginningpipe penetrationsremainedin the concrete
structures

A Afterwardsthe decisionwastaken toremovethe pipe
penetrations




Main lessons

A Emphasi®n decontaminatiorof:

A Metal components
A Concretestructures




Strategy

A Avoidanyspread ofcontaminationto the environment
A Decontaminationin view ofunconditionalrelease
A Minimal volumes ofadwaste

A Maximalizatiorof recycling an@pportunitiesfor reuseof
valuablecomponents




Main data of Eurochemic

A Relevant data :

A Length 90 m, width 27 and height 27 m

A Volume: 56.000 m3
A Concrete volume : 12.500 m3
A Concrete surface : 55.000 m?
A Metal: 1.500 ton

A 7 floors, 40 large cells

A 106 cell structures




FUNDAMENTAL PRINCIPLES OF THE BELGOPROCESS

STRATEGY

A

A

Althoughthe applicationof the methodologyusedfor the two
smallbuildings inot rejectedassuch, analternativewasstudied

Thealternativeincludesat leastone completemeasuremenbf all
concretestructuresand theremovalof alldetectedresidual
radioactivity

Thesurfacemonitoringisfollowedby a demolitionand crushingof
the resultingconcreteparts.

Duringthe crushing metalpartsare separatedrom the concrete
andrepresentativeconcrete samples are taken

In afurther step the concrete samples amailled, homogenised
and a smallefractionis sent to thdaboratory for analyses

If the concrete iIgeleasedalsothe reinforcementbarscontainedin
the concrete areeleased




FUNDAMENTAL PRINCIPLES OF THE BELGOPROCESS
STRATEGY

A In thebeginningthe clearancenethodologydid not refer to
specificclearancdevels

A Asfar as releaséevelswere concernedargevariationsmaybe
observedamongdifferent studiesabout clearanceoractices

A Unconditionareleasdevelsareindicatedin official IAEA, E@
OECIublications

A Before2001there wasanabsence ofinyBelgianegislation
concerningclearance practicalapplicationwasbasedon acase
by caseapproach

A Thisimpliesthat for eachnewtype of materialsubjectedto
releasefirst the competentautoritiesand/or the TSO hado be
consulted




Legalframework
International / EUrecommendationsand guidelines

|IAEAguidelinesandrecommendations

A SafetySeries No.89Rrincipledor the exemptionof radiation
sourcedrom regulatorycontrol)

A IAEA TEC DOC 886ommendsa set ofunconditionalclearance
levelgin solidmaterial)

Councildirective96/29 EURATOM

A Had tobeimplementedin nationallegislationby mai 2000

A RP No.89Guidanceon recyclingor reuseof metals

A RP No.l13Guidancédor the clearanceof buildings and building
rubble

A RP No.122: Practicaseof the conceptsof clearanceand
exemption




CLEARANCE
Legalframework Belgium

A ARBIS: Algemeen reglement op de bescherming van de bevolking
de werknemer®n het leefmilieegen het gevaar van de
loniserende straling (RoyBlecree20/07/2001)




Unconditionalrelease ofmaterialsat Belgoprocess

Release procedurest present:

wKBiHpYyYé *NA23IAII GBS Gy YIFIOIGSNAFT Sy
w KBhdpmnYé +NRAR23Il FS opberylaktgbdesmstiipysmétisygn
w KBndmpYEé =NA2IAl BS AetgnbermornsteriNgsihstalBitge
W KBhrpntYE +NA2III PGS Gy O6IANRBOUSO 2L
w KBMMAHY & *NA23Il ¥S @ly SftSTUNRAO
oppervlaktebesmettingsmetiny SG RS {F 6 St Y2y A G 2N
W KBMMIT’CY G +NA23II ¥S Gy 6l LISYAyTa.
Mnam! €
w VGM/2005n 0y cnyY & +NA23IF GBS YyAST NRaA
W KBMMppY & *NAR23I GBS Gy YFEOGSNAFT S
w KBM m T NVrfgawe van betonpuin door middel van een bandmonitor:
concretespe
These releaseethodologiesare approvedby the competentauthority
BELG
PROCESS




Unconditional release of materials at Belgoprocess

A Theclearancemethodologyasindicatedhas beerdiscussed
andapprovedof by aworkinggroupin whichthe most
Important nuclearoperators asvellasAVN (ow Bel V)were
represented

A Theaimis to have &aommonandtransparentmethodology
whichis submittedto the regulatoryauthority. (Fang




Unconditionalrelease ofmaterialsat Belgoprocess

A Currently5 clearanceypes areconsideregone of whichcovers
the nonnuclearaspects

A Relatingto the nuclearaspects 4 clearancdypesmaybe
considered

A Surfacecontaminationmeasurements
A Bulk typematerial

A Measuremenif mat. in drums

A Materialthat maybe homogenised

A In practice however the unconditionalrelease oimaterialsmostly
Involvesa combinationof surfacecont. measuremenandmass
specificactivity measurements




@ Survey clearance

S

Surface
contamination

Measurements

L/

non-nuclear
aspects

o - reuse
example: Specific - decay
melting activity - nuclear waste
N L
1/ I
Measurements

type "surface contamination only"
type "bulk goods"

non-nuclear aspects

type "homogenize"

type "integral measurement"




Unconditionalrelease ofmaterialsin Belgium

A Thework of the workinggroupon the clearanceof

A

materialsresultedin a FANQuideline

30/04/10 Richtliinen meetprocedures en meettechnieken
vrijgaveniveaus

Besluit van 30 april 2010 van het Federaal Agentschap voor Nucleaire
Controle houdende vaststelling van de richtlijnen voor de
meetprocedures en meettechnieken om de overeenkomst na te gaan
met de vrijgaveniveaus vastgelegd in bijldBevan het koninklijk

besluit van 2Quli 2001 houdende algemeen reglement op de
bescherming van de bevolking, de werknemers en het leefmilieu tegen
de gevaren van de ioniserende stralingen of bepaald in de
vergunningen verleend met toepassing van arti&lvan hetzelfde
koninklijk besluit




Clearanceprocedures
Belgoprocess

A KB0258 generalguidelines

A Certificateof origin:
A Origin
A Historicaldata
A Contaminationlevels
A Type ofdecontaminatiortechniqueused

I Waitingperiod

A Paint
A Internal parts

A Measurements
A Surfacecontamination
A Masscontamination
A Nonnuclearaspecs




Clearanceprocedures
Belgoprocess

A Evaluation
A Evaluatiorby headof HealthPhysicslepartment
A ConsulfTSO (Bel V)
I Facultative
A Consult theauthority (Fang
I Facultative
ARelease YES/NO
A Destination
A Nuclearwaste
A Nuclearreuse
A UnconditionaRelease




Clearancerocedures
Surfacecontamination

A KB0914 surfacecontaminationmonitoring
A Flat clearsurfaces

A Surfacemeasured? timeswith 2 distincthandheld monitors andby 2
distinct RPofficers

A Releasaneasurementprocedure idhasedon:

AL{ h ™ Ravityim¥asuiemenibof solid materialsconsideredfor
recycling re-use or disposalasnon-radioactiveg | a U S €

AL{ h 71 pvaluatonofisurfacecontaminatiors
A Measurementsare performedby radiation protection officers
A Speciallyassignedneasuringnstruments
A After decon delaytime of 3monthsbetween2 measurements




Clearanceprocedure
surfacecontamination

w Criteria
A 0,04Bgcm?a
A 0,4Bgcmz2b
w Conditions
A Low background
b < 4cps(50cm?d
a < 0,1cps
A Surface
not poreous dry, greasefree
measuringdistance< 5 mm; v = 1m/min
A Verificationmeasuringequipment
A Onadailybase
A Calibration




Type "surface contamination measurement only"
-reuse
- decay —D{ |>
- nuclear waste

kY
Producer >

Specific
I" activity meas. @@@

Mtamin.

Certificate Certificate

first
measurement

first
measurement

Contamin.?

T >

second
measurement

Contamin.?

second
measurement

Contamin.? Contamin.?

<

Control by
indep. org.

Clearance
Storage on-site




Intensivedecontamination

New technologies, ergonomic tools




Intensivedecontamination

METAALSTRAALINSTALLATIE ABRASIVE BLASTING INSTALLATION

LAADEENHEID VAN DE STRAALINSTALLATIE
CHARGING CEVICE OF THE BLASTING INSTALLATION

-
P rotig
BEDPENDE STRAALTROMMEL MET TE STRALEN METAAL BEDIENING YAN DE STRAALINSTALLATIE GLOSAAL BEELD VAN DE STRAALINSTALLATEE
OFENED BLASTING CHAM BE R WITH METALS 70 BE DECONTAMINATEED OPERATION OF THE BLASTING INSTALLATION OVERVIEW OF THE BLASTING INSTALLATION

PROCESS




Clearancerocedures
Surfacecontamination

A Portablecontaminationmonitor

A Type ELECTRM#th dualprobe DP/2Rg DP 6

A a A ZnSAg)on perspex

A b A plasticscintillatorAnthraceenon perspex




Clearancerocedures
Surfacecontamination




