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0ffice of Nuclear Reactor Regulation

SUBJECT: RLDIOLOGICAL CONTROI MEASURES TO MININIZE THE SPREAD OF
KOT PARTICLES DURING THE FUEL RECONSTITUTION PROCESS

The purpose of this memcrandum is to describe some of the radiological control
measures that have beern found to help minimize the spread of hot particles
during the fuel reconstitution process. Similer information has been provided
to Regional offices. Licensees currently perform fuel reconstitution activi-
ties under the provisions of 10 CFR 60,50, Therefore, we uggest that when
project managers become dware of planned fuel reconstitution sctivities at
their facilities, they shuuld ascertain thet their 1icensees are eware of and
have implemented proper control measures.

BACKGROUND

With the edvent of more sensitive radiation detectio ‘tors over the last
few years, the number of hot particle (see Enclosure 1 Tcr definition) inci-
dents ot niclear ,ower plants has incressec dramatice)ly. The NRC staff and
licensees (re increas'gly aware of mintenance/operational activities which
car generate/release hot articles to accessible aress of the plant, Fuel
reconstitution 1s one suc commonly performed activity where the potential
exists for the spread of hot particles {f precautions sre not taken during the
hendling o the fuel pins,

Fue) reconstitutics s & com . ractice used at nuclear power plants to remove
dameged or leaking fuel pins foum spent fue) assemblies and replace them witl
non-leskin; fuel pins, This procedure is performed 1r. the spent fuel pool and
s usvely performed by trained vendor personnel, Because this operation 1s
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performed on Oegraded fue) pins which may be brittlc and have crud deposit on
them, the licensee chould employ specia) techniques anc precautions for harne

olng

these fue' pins to prevent rupture of the clagding and subsequent €1s-

persa) of fuel particies into the pool (see Enclosure 2 . Information hotice on
contre) of hot particle contamination), In 1985, while reconstituting fuel ot
San Ouofre Unit 3, @ fue! pin wes inadvertently pullec spart anc severy) fue!
pellets fell to the fuel pool floor where they broke 1nto small fue) fragments.
Because of the lech of proper radiologice! contruls, some of these fue) trace
reits ther spread through the plant spent fue) systens and to the Hauil
radwaste systems. Following this event, the number of hot particle V¢ dents
st San Onofre Urat 3 incressed drametically. A similar incresse \n personne’
skin contaminations from hot perticles occurred at Trofen 4n 1882 following
inecore fue! damage ceused by baftle Jet problems,

PROVEN CONTROL MEASURES FOR CONTROLLING HOT PAFTICLES

The

use of proper regiological controls during the fuel reconstitution proce’s

can minimize the spreac of hot particles. Listed below are severa) radio1o%i-
cal contro) measures which some 1icersees have used successfully during fue
reconstitution work to reduce the 11selihood of hot particle contaminetion,

1.

Limit fued reconstitution operations 10 & confined section of the spent
fuel pool, Some Yicensees have covered o)) surfaces in that section to
collect any fuel particles or crud that mey fel) from the assent 1ies,

Use ¢lose-capture containment devices (€.9., local vacuum system) in the
spent fuel pool to remove any fue) fragments generated from the reconsti-
tution area,

Maintain continuous operation of the fue) poo) ¢.eanup syster during fue!l
reconstitution,

comrit to controlling hot perticles in the Fuel Handling Builging to
prevent their spread from the particle contro) aress.

Maintain dedicated Job coverage by aualified health physics personnel with
appropriete {nstruments for monitoring direct radiation and afirborie
radioactivity,

perform periodic ssmpling of the spent fue) poo) water or survey of the
close-copture filter system ouring fut) reconstitution to getect any step
increases in activity anc/or particle proguction which may ingrcate

prot lems with the reconstitution process.

Use welletrainec fngivigusls to perform the fue! reconstitution,

Ensure that a1l personnel n the fuel storege dres weer proper protective
c¢luthing.






ENCLOSURE 3
OEFINITION AND DESCRIPTION OF WOT PARTICLES

bot perticie, fuel flea, and giscrete radivective particle are terms vsed to
gescribe sivitar types of recioactive contamingtion, Mot particles have the
tolluwirg characteristics:

' sre1) physica) size, 8t times with & ciameter as smell as approxi-
mately 3 microns

. high specific pctivity, normally Ar the microcurie range, tut some-
tings in the rillicurie range

y high luce) dose rate, some have exceeded 20,000 rag/hr betd surfacy
gose rete

ket particles eppear 1o heve two principle origins:

1. Irragiated fue) material enters the primary covlent through fuel
cledding feilures dur1ng plant opersting and fue) handling evolu-
tions, This allows fuel fragments 10 enter the work area wher
primary coolent systems ere opened for meintencnce or repatr, fuel
fragments and some corrosion proouits tend to have @ high electro-
static charge and will “Jump" from one surface to another in @ given
circumstance. Hence, the name "flea."

¢, Cobalt, mengenese enc other metals used in the menufacture of valves,
piping enc vessels enter the coviant as progrces of corrosion anc
erosiun and undergo neutron activation whe’ entering the reactor core
region, Aadrtionelly, getris can enter the primary systen ouring
meintensnce and ¢1sc be activatec. These products anc mraterials
enter the work ared when covlant systems are openec for maintenance

or repair,

The sbility to detect hot particies 1s a function of instrument design and
1imitacion, Highly sensitive personne’ soncamination monitors were introduced
about three years &go and their incressec use coincicdes with an increase in the
detection frequency of hot particles. Once eware of hot particle contamina-
tion, & plant can perform additional surveillance in areas 14hely to contair
then, Enhanced survey technicues can then be use¢ to locate and {s0late the

particles.



