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Tc dzte, the charccal trestient syelen 18 the rost
widespread technicue used t0 reduce airhorne releases
frem the BWR main condenser offgas nothway to "near-zero

figures. The nhvsical rrccess involved is 2 gelective ad-
scrntion of fission noble gnses onte the charcoal, cau-
ging celesy and eventually radicaective ceceyv of —ost roci-
onuclicdes. As & matter of fact, vycocu can achieve celay
times of a rfood¢ deal cf dayvs feor Xenon ancd & few cays for
Lryrnton, derending cn their adsornticen rrorerties. The
overall cecontanination Tactcr, cefined mg the ratio cof
iniet to cutlet concentraticn, cen ranse Ifrom 1(( tc
1CC(C, accordins to seversl narameters. Under these con-
¢itions, the radiological imreact cf the mixture dischar-
ced coan Lecome almost necsligible. Ficure 1 illustrates a
scheratic ciagram of 2 B7R charcoal trestrnent syvstem sho-
wing the most imrortant ecuirment invelved.

Ur to now, the offgas treatmert desien hes bren
basically fccused c¢n the cdeccentamination fzctor rneeced to
corrly with existing resulaticrns, in terrms c¢f individval
and collective cdoses to the Phbllb, durings ncrial rlant
oneraticn.

Cn the other hand, 2 rossibility cf accidents con-
cerning the srillage of cnnrcogl moes {e.r. Gue te an
enrthovake) hac to be cons ereé. (wing tc the rresence
cf theurands or even tens Ff theusancs cf curies adsorhbed
cn the charcoal tonks, the rotentisl risk te the mublic
in case cf desornticn m=y he conesicderable.

HISTCRICAL ZACKCGR(UI'D

As nearly =211 cf the noble sas charcoal treatrent
zonects, even this cne hes heen Ceenly investicatec by
Uncerhill (1,2). In the ~eantime the U.%. Nuclear Kerula-
tory Commission (HiC) assisned a stucy on the suhiect to
the Battelle Netional Loboratory (BNL) (3).

The U.S. Resvlatory Guide (R.G.) 1.¢6 (4) has et up
analysis criteria: ecuinment celsmic class hac to ceanly
with the 5(C-mrem limit dictated »y R.GC. 1.2¢. According
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Fipure 1. Flowsheet for an offgas ambient-temmerature
charcoel treatment system.
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to the present NRC position; seismic oriteria have to be
arnlied to tank surnort elements and offgas building (5).
General Flectric's statement claims that calculated site
boundary doses result anyway below the regulatory limit
(6).

In the franeviork of the Alto Lazio nuclear nrower
station licensing wnrocedure (Preliminary Safety Analysis
Rerort), the rurture accident has been assessed with the
aim of deciding vhether seismic class had to be nrescri-
bed for charccal tanks or not. Seismic class was eventu-
211y chosen: R.G. 1.98 hynotheses were adonted for cal-
culation.

DESIGH AND (PERATICN FEATURE

This naver gives indicative results arising from
Uncerhill's hyrotheses (2) that anvear more realistic
than these of R.G. 1.98: esmecially the assumption that
the vhole noble gas inventory is released further to the
accicdent looks overconservative. The most relevant rara-
meters sffecting the accident imract can be related to:
1) (ffges mixture conditions (inlet radioactivity, mixtu-
re tyre) 2) Treatnent nlant varizbles (transrort time in
the celay line, air flowrate, charcoal temperature and
hunidity, number of beds, bed mass, charcecal diffusivity)
3) Accident conditions (offgas nroduction history, denth
of smilled charcoal, mixing coefficient) 4) Site conditi-
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ons (site boundary c¢isztance, wind sneed, retersclcgical
class, building cross-section, time elanged after the ac-
cident) 5) Resulatory nosition. (7)

The two wost interesting rarareters to bhe assessed
are the air flowrate and the charcoal centh after the
accident. The combination of both rives rise (Fic.2) to
"cafety"” and "non-safety" areas, heving established the
5CC-millirem 1i~it in between,
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Figure 2. Effect of nir flowrate - nd charcoal centh in
comnlying with the 5CC-millirem linit.

The relevance cf the strean flowrate can he readily
seen; thus, ensuring =z mirnimal flow will be encurh to re-
srect the above limit. This icdea rnhysically means orrea-
ding the inlet activity omong cseveral charccal beds in-—
stead of storing it un on the first one: the concentra-
ticn gradient insicde the charcoal diminishes znd so does
- under the same conditicns- the moetive nower Tor airbor-
ne post-aceident trans»crt. Such an evalvatlon cculd dri-
ve designers tc install an extra air injection line, to
e used vwhen carryover air is insuff1c1ent and/or radio-
activity noticeable., Towever, since on increased flovrate
cdversely affects the charcoal residence time, =z few sra-
e beds could becole a necessity in order to retai
increased sctivity trensrort dvrirng normal creration.
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The layer denth further to the accident is of the
vtnost concern: a few centimeters can be enough in order
to ensure that the majority of noble gases are retained
ané then decayved bvefore escaring into the environment.

A mossible sugrgestion could be that a layout criterion
should avoid the smillage of the charcoal on 2 vast
surface.

Sevider, w selsilc design ~ at least for
in-line hec vhere most activity accumulates - ¢
very effective in order to greatly reduce any r

CCNCLUSICHN

The B3R offgas charcoal treatment system annears a
nowerful device for reducing doses to the rublic during
ncrnal creration; however, the nresence of relevant acti-
vities steored up on the charcoal can be a source of risk
in case of a snillage accident.

The wmost interesting solutions to cone with this
rroblen cen be anrlied through both design and onerating
features. Among the design features, an adecuate seismic
class and/or = "tight" layout seem worthwhile, among the
oreration features, a minimal air flow cculd nrevent
"eHeen" zetivity gradients inside the beds.

Last but not least, the ruvnture accident analysis
cannct be serarated -at = design stage- from other design
asmects of the offgas treatment system: any modification
will have i“nact on cther design decisions.
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