Merani, UMeroIMi MOBEPXHOCTHOE PAJMOAKTUBHOE 3arpsi3HEHUE, MOKHO
ne3aKTUBUpoBaTh 10 HOpM CanllnHa v moOBTOPHO UCITOB30BaTh B METAJLTYPIrUye-
CKOM MPOMBIIUIEHHOCTH. [103TOMY 1€3aKTUBALMS BHIBEICHHOTO U3 SKCILTYaTAIN 1
000py1I0BaHUs — 00S3aTENIbHBIN ATAll B KOMILJIEKCE MEPOTIPHUSITHIA IO YTy YIII€H U0
paaualmoOHHOM 00CTAaHOBKY Ha ITPOMBIIIICHHBIX IJIOMIAIKaX MPE AT PUSITHH TO C-
Koprniopanuu « Pocatomy.

OHUM 13 BOXKHBIX TPOLIECCOB C MPUMEHEHHEM XMMHUYECKON J€3aKTUBALINH,
SABJISICTCS Y TAJICHUE MACJISTHBIX 3arPA3HEHU N C METAUTMYECKUX IO BEPXHOCTEMH, [T
MPUMEHEHUS KOTOPO HEOOXOAMMO 1MOI00paTh peareHThl U yCIOBUSL.

[TpoBeaeHHBIE YKCTIEPUMEHTHI ITOKA3aJH, 4TO 00pabOTKa IEI0OYHBIMU pac-
TBOPAaMH HE TIO3BOJISIET TOOMTHCS CHYXKCHUS aKTUBHOCTH JI0 TPeOyeMbIX 3HaU e-
Huil. CiienoBaTenbHO, 00pasiibl 1OKHBI OBITH TOABEPTHY THI JOTOJIHUTEIHHON 00-
pabotke B kucibix pactBopax (H2SOs+ALSO4® u H2SO4+HF).

OO6pabaTteiBacMbIe 00PA3IIBI TOIBEPraid PaAUAIIMOHHOMY KOHTPOJIO C 00€ X
cTtopoH. Ha oOpasmax He 3arpsi3HEHHBIX MACIIOM OBLITH TTOTYY€HBI MTOJI0KUTEIHHbIC
pe3yabTaTHI IO Ae3aKTUBaMU. VlccremoBanust MoKa3aju, 94To JjIsl 00e3KUPUBAHUS
U Je3akTuBanuu 3arpsisHeHHbIXx MO3PB mMoxHO ucnonas3oBaTh 00pabOTKy pac-
TBOPOM I'MAPOOKCHIa HATPUS ¢ TUAPOPocharom HATPUs UIIU PACTBOPOM T IPOOK-
cujia HaTpus ¢ KapOOHATOM HATpHsl. 3aTeM HEOOXOAUMO MPOBOAUTH 0OPabOTKY
PacTBOPOM CEPHOM KUCIIOTHI C CYJIb(PaTOM aTFOMUHUS UJIU CMECH CEPHOM KUCIOTbI
1 (TOPBOIOPOAHOM KMCIIOTHI. PacTBOp CepHOM KUCIIOTHI € CYJIb(aTOM aJIFOMUHHU S
MOKa3aJl XOpOILIUM pe3yJIbTaT MPU Ae3aKTUBAIMU 00OPa31I0B U3 YEPHOU CTAIM 1O O~
akTUBHOCTH (B 4-5 pa3) mo B-aktuBHOCTH (B 2-3 pasza).

[lepBhIit ATan KMccaeAOBAHUS MTOKAa3all, YTO BHIOPAHHBIN JJIs J1€3aKTUBALIUU
peareHThI MO3BOJISIFOT YACTUYHO JIE3aKTHBUPOBATH TOBEPXHOCTEU METAJIIIOB, HO HE
JOCTUTAIOT 3aJaHHBIX 3HAYEHU W aKTUBHOCTEN. [[03TOMY, Ha BTOpOM 3Tare uccie-
JIOBaHU I ObLITM MOBBIIIIEHBI KOHIIEHTpAlLM s, TeMIIEpaTypa pacTBopa U Jo0aBjcHa
TJIABUKOBAs KUCJIOTA.

Bxone skcnepuMenTa ObLIIO YCTAHOBJIEHO, YTO MPU UCTOJIB30BAHUU O0Jiee
KOHIIEHTPUPOBAHHBIX pACTBOPOB U O0JIEE BHICOKUX TEMITEpaTyp Habo1aercs 3 -
(heKTUBHASI OUMCTKA METAJIJIOB, B PE3YJIbTAaTe KOTOPOM MCUYE3IIH [TOUYTH BCE KOPP O-
3UOHHBIC 0TJIOkKeHU. [Ipr 3TOM Bece 00pasiibl ObLIN A€3aKTUBUPOBAHEI 10 TPeOy-
eMBIX 3HAa4YeHHU#, M0 CymMMe O -HyKIuaoB(He Gosee 2,4 yact/mMua*cM?) U B —
HYKI110B (He 6oiee 24 yact/Mun*cm?). TIpu MpoBeIeHNH JIe3aK THBALMH, HE00X 0~
IMMO HE MEHEe OJHOTrO pas3a B CYTKM KOHTPOJIUPOBATH KOHIEHTPAIUIO CEPHOU
KHCJIOTHI B MOEUYHOM PacTBOpPE, a TAKXKE, COJIep>KaHre CBOOOTHOro (TOp-UOHA, KO-
TOPBIA OyAET pacxoa0BaThCs C 0Opa30BaHUEM BOJAOPACTBOPUMOTO KOMILIEKCA C
KEITE30M.

ANALYTICAL REVEIW OF HISTORICAL DISCHARGEDATA
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Several candidate reactor designs have been considered for analytical study
focusing on their liquid and airbourne discharge. T he candidate reactors considered
are Westinghouse AP1000, EDF/Areva EPR, GE-Hitachi ESBWR and AECL
ACR-1000. The discharge groups being considered are: Liquid tritium, Liquid oth-
ers, Airborne tritium, Airborne noble gases, Airborne 131, Airborne particulates
and Airborne C'* with values of 1.06E-02, 1.32E-07, 1.56E-02, 1.47E-02,
8.59E-08, 0.00E+00, 1.80E-02 GBg/GWeh respectively, asthe best performing
predecessor reactors by discharge. From the data available, there is no simple, clear
or easily explainable relationship between the candidate reactors being considered
and the radionuclide discharge considered. It can however be assumed that an in-
crease in the power output of a reactor, would result in an increase in discharges
into the environment. However, this is not always the case. Instead, the majority of
candidate reactors considered display a mix of characteristics including propor-
tional and abnormal events. The methodology used has shown that a large standard
deviation indicates that the data points fluctuate significantly about the mean. A
small standard deviation indicates that the data points are clustered more closely
around the mean.

The ACR-1000 predecessors provide the highest total liquid and airborne av-
erages and highest standard deviations; ESBWR predecessors give the lowest total
liquid and airborne averages and the lowest standard deviations; EPR and AP1000
predecessors both show small variation in total liquid and airborne averages, when
compared with the ACR-1000 and ESBWR predecessors. It is expected that the
radiological impacts of the reactor predecessor discharges would serve to support
future research with the conclusions drawn. This radiological impact assessment
and its analysis would aid in the investigation of areas and environmental sur-
roundings in proximity and with reference distance from reactor sites. The annual
discharge data and the levels reported are subject to variation due to local, climatic
and other effects. Thus, these discharges may be clustered around specific periods
of the year for a particular reason. The GALE code has been used by experts to
predict discharges for candidate reactor designs. The predicted discharges from
each of the four proposed candidate reactor designs indicate that the ESBWR and
the EPR designs are the most ambitious for liquid and airborne discharges respec-
tively. The GALE code has been used to predict 3.82, 3.58, 0.382 and 12.6
GBg/GWeh for AP1000, EPR, ESBWR and ACR-1000 for liquid discharge re-
spectively and 43.1,0.13, 11.4and 6.97 GBg/GWehfor AP1000, EPR, ESBWR
and ACR-1000 respectively for airbourne dicharge.
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