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OniHKa KIIPKOCTI Ma/INBa

Ta aKTUBHOCTI B Moayni A-1 II3PB «Ilipmicamit»

Kniouosi cnosa:

ITYHKT 3aXOPOHEeHHsI pajlioaKTUBHIX
pimxomin «llimmicamin»,
pajlioaKTUBHI BiIXO[ U,

MeTog MonTe-Kapio.

IIpoBefieHO OIIIHKY KiZIBKOCTI ITa/IMBa i CyMapHOi aKTMBHOCTI JIOKa/lTi30BaHMX paflioak-
TuBHUX BifgxoniB (PAB) y monymi A-1 myHKTY 3axopoHeHHS «[limicHnii». O1inka mpo-
BOJAWIACA 3a JjolloMororo MeToly MonTe-Kapio 3 BukopucranaaM kofy MCNP 5. Pe-
3YIBTATY CYMapHOI aKTUBHOCTI ToKamisoBaHUX PAB cranoBnsrs 6mmspko 1,1 - 10°° bk,
mo 67M3bKO 0 paHillle OTPUMAHOI OITIHKY 3 BUKOPUCTAHHAM CIIPOIeH0l Mofieni Ta

nporpamMHoro kopy MicroShield. KinpkicTb manuea, 110 MicTUTBCA B MOYII, OITIHEHO

pisHMMM MeToflamu. BoHa He mepesumtye 0,8 % Bif 3araabHOI KiIbKOCTI ITa/JIMBa, L0
sHaxomMiIocs B peaktopi Ne 4 Hoprobmnbcbkol AEC fio aBapil.

Bcryn

IIyHKT 3aXOpOHEHHA pamiOaKTUBHUX BiIXOZNiB
(IT3PB) «ITipyricHuit» 6y/10 CHOPYKEHO B paitoHi KOJHMIII-
HbOro HaceneHoro nyukry Iipticuuit. O6’ekT HpUItHATO
B EKCIUTyaTalio y rpyaui 1986 p. Bin mpusHadennii g
3aXOpOHeHH: pajioakTuBHuX Bigxonis (PAB) i3 moryx-
HICTIO I03M TaMMa-BUIIPOMIHIOBaHHA Bift 5 710 250 P/ron,.

[I3PB «Ilimmicanit» — 11e MOBEPXHEBE CXOBUIIE MO-
nynpHOrO THITY (puC. 1 i 2), crBOpene 3a npoekToM Bee-
COI3HOTO HAYKOBO-TOCIiAHOrO i IPOEKTHOTO IHCTUTYTY
enepreruunux rexnonorinn (BHJIIIIET) y 1986 p. B ymo-
BAaX aBapiifHOrO pearyBaHH [1].

BifnoBigHO 10 MOYATKOBOTrO HPOEKTY OYIIO IEpe-
6aueno 8 6eroHHMX MofyIiB. B ekciuryaraliiio BBeeHoO
nepury yepry — apa 6etonHux monyni A-1 ra b-1. Mo-
nynb A-1 6yB CIpOEKTOBAHMI J/IA 3aXOPOHECHHA Bijl-
XOZiB HaBAJIOM, MOAY/Ib b-1 — /151 3aXOpOHEHH S KOH-
teriHepis 3 PAB i Bigxognip HaBanmoM. Penrta 6 moxyiis
nopoxkHi. Moxynb A-1 6yB 3aIIOBHEHUIT B OCHOBHOMY
cunryunmu Ta 6ypisenpaumu PAB. Ha puc. 3 HaBeneHo

cxeMy Mofty/s A-1 Ta Jioro xapaKTe pUCTUKY BiIIIOBITHO
no npoexry BHAIIIET. Mogynp b-1 3anoenennsi PAB
y KoHTelHepax i HaBaioM. PAB B 060X MO yIIAX 3a11TO
6eTOHOM i BKPUTO IIAPOM Hil[AHO-TPaBiiiHOI CyMili.

3aranbuuit 06’eM Bifxonis y Mmopyni A-1 oninioers-
cay 2650 M [1], ryctuna Bigxopis 1995 kr/v’. Oisuanmit
ckmay PAB — 6yniBenpHi ynamku 4-ro enepro6moka Hop-
HOoOWIbCbKOT AEC, 6yniBe/nbHi BiTXOI POMUCTIOBOI 30HM
Yopuobmnbcbkoi AEC. ITicns 3aBantraxenus PAB y Mo-
myi Bigxoyu 6yi1o 3aimito pigkum 6etoHoM [1]. 3aranbamit
o6’eM 6eToHy craHoBUB 2296 M® (ToBIIMHA 1Iapy 1,5 M).

Monyni cKnagaoTbes 3 6eTOHHUX CTiH, yTBOPEHUX
31 36ipHMX 6 TOHHUX OIOKIB, 1[0 PO3TANIOBAHI HA 3arajib-
Hiit 6eTOHHIN 1MTI ToBIMHOIO 1,5 M. ITmuTy posmimeno
Ha VI /IbHEHOMY 1ITapi IIVHM 3aBTOBUIKY O1M3bKO 4,4 M.
Po3mipy i Ko>xHOTO MORY /A 6mM3bKO 52 % 32 M. Cri-
Hu Mogyssa A-1 MarTh ToBmMHY 1,12 M. JloBKO/IA CTiH
MOJ YIS ITOOY/IOBAHO I'PYHTOBY I'PEO/II0 3aBBUIIKHK 4,5 M.

ITpoexrypanpauk BHIIIIET rapanryesap Hamii-
HICTb KOHCTPyKUiN mopynis 1I3PB «llimmicanit» mo
20 pokis [2].
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Tabnuusa 2. EneMeHTHMIT CKNafy MaTepialiB CXOBUIIA

Martepian PAB (1995 xr/m%)

Enement H C ¢ Na Mg Al Si K
Mac. % 0,00626 0,17732 0,40341 0,00034 0,03295 0,01111 0,03480 0,00114

Enement Ca Fe
Mac. % 0,32504 0,00774

Marepian Beron (2350 xr/m?)

Enement H C ¢ Na Mg Al Si K
Mac. % 0,0221 0,00248 0,57493 0,01521 0,00127 0,01995 0,30463 0,01005

Enement Ca Fe
Mac. % 0,04295 0,00644

Marepian I'pagiitHo-Tiintana sacumnka (1 700 kr/m’)

Enement Si ¢ Al Fe Mn Ti Ca Mg
Mac. % 0,4259 0,5170 0,0468 0,0085 0,0002 0,0008 0,0002 0,0006

J71s1 BIATBOPEHHS HEPIBHOMIPHOTO PO3IOAINY aK-
THUBHOCTI B mapi PAB Mopie/II0BaHHS PO3IIOBCIO>KCHHSA
raMMa-BUIIPOMiHIOBAHHA BUKOHYBAIOCA JJIA KOXKHO-
ro 3 16 mapaneneninenis Momei, Mo CKIARANTD AP
PAB. Koxen i3 1iux mapaieneninenis pos3ragapca AK
ofHOpifHe 06’eMHE JPKEpeIo BUIIPOMIHIOBAHHS, 1 Me-
togioM MonTe-Kap/no BusHaganucs mMOTY>XHOCTI 103K
BUIIPOMiHIOBaHHS Ha MeXXax «PAB — 6eToH», «0eTOH —
3aCUIIKa» TA «3aCUIIKA — IHOBITPs» sl BCixX 16 pinstHOK
(mue. puc. 8).

JIn po3paxyHKiB IOTY>XHOCTI 5031 6710 BUKOPHCTa-
Ho nporpamanit maketr MCNP 5. Jlna koxxHOTO 3 fKepen
BunpoMinoBanus (16 06emunx) posirpysanocs 5 - 10° mo-
JaTKOBUX (POTOHIB 3 €HEPrieio 662 KeB, 1o Bi/IIOBITAI0TH
OCHOBHIJ JIiHi1 BUIIpoMiHIOBaHHA i30TOIy *’Cs.

I o6uucnenns epeK TMBHOI 1031 BUKOPUCTOBYBA-
nucs KoedinienTn KoHBepcii MixK (II0eHCOM Ta 103010
3 JOKyYMeHTa [7] 1 i30TponHoi reoMerpii. Pesynbratn
PO3paxyHKiB HaBefieHO B Ta0/1. 3—5, 1[0 MICTATD 3HAYCH-
HA MOTY>KHOCTi €KBiBa/IEHTHOI JO3M HA MEXi MiX 11a-
paMu B pO3paxyHKy Ha oiuH Gekepenb. Y tabn. 4 Ta 5
HE BioOpa’keHO PSZIKM JLSL KEPET, SIKi MICTSTD JIniie
HYJ/IbOBI 3HAYEHH ITIOTY>KHOCTI €KBiBaJIEHTHOI O3, IO
BiIIOBiac TOBHOMY €KPaHYBAHHI) BUIPOMIiHIOBAH-
HSI ITUX JOKepet. Takox tabi. 5 MicTuTb jinire gaHi mist
NiNAHOK i3 BITMIHHMMMA Biff HY/IA pO3paXyHKOBUMU 3Ha-
YEHHAMM TOTYXXHOCTI TO3H.

3 pesy/brarip po3paxyHKiB BUIIIMBAE, IO B HIapi
PAB Bifi0yBaeTbCst 3HAUHE IONIMHAHHSA BUIPOMiHIOBAHHS.
Tax, 3 janux tabi. 3 MO>KHa 6a4nTH, 110 BUIIPOMIHIOBAHHA
okpemoi iiistHKr PAB stk 06’6 MHOTO JIKeperia la€ BHECOK
Y HOTY>KHICTD JIO3M JIUIIE JJIA JI/IHOK, AKi 6€310CepeiHbO

MEXYIOTh 3 Helo. Takoxk Mae Miciie 3HauHe HoCmab/IeH s
BUIIPOMIHIOBAHHS B I1api 6€TOHY 33 BUHATKOM Jii/LHKH 15,
Jie TOBIIMHA APy OeTOHY HEIOCTATHA /IS eKPAHYBaHHA
BUITPOMIHIOBAHHA i cTaHOBUTD mie 0,02 M. Sk cBimuarp
PO3paxyHKOBi jaui Tabs1. 5, TOBIIMHA IPaBiliHO-NiNaHOT
3aCMIIKY Ha 111 JTISTHITE TAKOXK HETOCTATHS 1151 e(peK TUB-
HOT'O €KpaHyBaHHA BUITPOMIHIOBAHHA.

Busnauenns posnoginy akrusnocri PAB
Ta 3ara/JIbHOI AKTUBHOCTI

Panku tabn. 3-5 ¢gaxTuuHo BU3HAYAIOTH (YHK-
il BIVIMBY aKTMBHOCTI, [0 MICTUTHCA B KOHKPETHHUX
miisiHKax mwapy PAB, Ha IOTY>XHICTD 03K Ha JiAHKAX
Mexi «PAB — 6eTon», «0eTOH — 3aCUIIKA», «3aCUIIKA —
HOBITPs». BinmoBiHO CTOBIITI 11X Ta6MMITb BUBHAYAOTD
BHECOK JPKEPe/T BUIIPOMIHIOBAHHA B IIOTY>KHICTD MO3M Ha
KOHKPCTHIN Ji/ISHIT MEXI MIDK HIAPAMU.

PosrnareMo HOTY>KHICTD 703U Ha MexXi «PAB — be-
TOH». SIKIO MTO3HAYNTH SIK dl,k KoeillieHT, AKMIT 3HAXO-
JIUTHCS HA TIEPETUHAHHI CTOBIIIS § Ta psafka k Tabn. 3, To
HOTYXXHICTb m03u H Ha minsaumi i mexi «PAB — 6eTon»
BU3HAYAETHCS CHiBBITHOIIEHHAM

16
H =>dA. (1)
k=1
fic A, — aKTUBHOCTI JI>KEPEN BUIIPOMIHIOBAHH S; IHIEKCH
k=1, ..., 16 nymepytors ginauku PAB. Cnig Bkasary,
110 CHiBBITHOUIEHHS JI711 BUSHAYEHHA IOTY>KHOCTI 103K
Ha MEXax «0eTOH — 3aCUIIKa» Ta «3aCUITKA — ITOBITPS»
MAIOTh TOM CAMUI BUTJISIN, @ 3HAYCHHs KoeilieHTiB dl,k
narTbea B Tadn. 4 Ta 5 BinosigHo.
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Ta6nuua 3. IloTyxHicTh eKBiBaJleHTHOI 03U Ha MexKi «PAB — GeTon»,

mk3B/(rog Bk) - 10%2

Ne Howmep pinanku
AKepena 1 2 3 4 5 6 7 8
1 390,966 2,536 0,000 1,639 0,008 0,000 0,000 0,000
2 0,051 637,971 0,775 0,002 0,486 0,013 0,000 0,000
3 0,000 2,273 447,787 0,000 0,003 2,055 0,000 0,000
4 0,195 0,008 0,000 367,909 1,745 0,000 0,000 0,000
5 0,001 2,334 0,007 0,813 508,799 2,454 0,000 0,000
6 0,000 0,000 0,000 0,000 0,000 1149,810 0,000 0,000
7 0,000 0,000 0,000 1,093 0,005 0,000 238,093 0,178
8 0,000 0,000 0,000 0,006 1,383 0,007 1,340 300,628
9 0,000 0,000 0,000 0,000 0,006 1,179 0,000 0,018
10 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
11 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
12 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
13 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
14 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
15 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
16 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Ne Howmep pinanku
AKepena 9 10 11 12 13 14 15 16

1 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
2 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
3 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
4 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
5 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
6 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
7 0,000 1,180 0,006 0,000 0,000 0,000 0,000 0,000
8 1,454 0,006 1,484 0,009 0,000 0,000 0,000 0,000
9 258,145 0,000 0,007 1,275 0,000 0,000 0,000 1,267
10 0,000 448,266 1,742 0,000 2,939 0,015 0,000 0,000
11 0,000 1,421 606,406 1,039 0,014 4,095 0,001 0,000
12 0,001 0,000 3,566 668,909 0,000 0,022 0,365 3,235
13 0,000 0,106 0,001 0,000 747,100 4,870 0,000 0,000
14 0,000 0,000 0,003 0,000 0,073 1435,820 0,000 0,000
15 0,000 0,000 0,013 2,314 0,000 3,465 525,065 2,170
16 0,001 0,000 0,000 5,812 0,000 0,000 0,530 1097,96
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Ta6muus 4. [ToTyKHICTh eKBiBaJIEHTHOI TO3Y Ha MeXKi «6eTOH — 3aCHUIIKa»,
mk3B/(rog bk) - 10%°

Ne Howmep ninanxkn
foKepena 1 2 3 4 5 6 7 8
1 0,000 0,228 0,000 0,000 0,000 0,000 0,000 0,000
2 0,000 0,332 0,045 0,000 0,000 0,000 0,000 0,000
3 0,000 0,000 10,968 0,000 0,000 0,000 0,000 0,000
4 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
5 0,000 0,007 0,000 0,000 0,000 0,000 0,000 0,000
6 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
7 0,000 0,000 0,000 0,000 0,000 0,000 0,150 0,000
8 0,000 0,000 0,000 0,000 0,000 0,000 0,030 0,000
9 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
10 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
11 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
12 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
13 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
14 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
15 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
16 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Ne Howmep ninanxkn
foKepena 9 10 11 12 13 14 15 16

1 0,000 0,228 0,000 0,000 0,000 0,000 0,000 0,000
2 0,000 0,332 0,045 0,000 0,000 0,000 0,000 0,000
3 0,000 0,000 10,968 0,000 0,000 0,000 0,000 0,000
4 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
5 0,000 0,007 0,000 0,000 0,000 0,000 0,000 0,000
6 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
7 0,000 0,000 0,000 0,000 0,000 0,000 0,150 0,000
8 0,000 0,000 0,000 0,000 0,000 0,000 0,030 0,000
9 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
10 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
11 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
12 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
13 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
14 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
15 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
16 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
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Ta6nunsa 5. IIoTyXKHiCTh eKBiBaJIeHTHOIL JO3M Ha MeXI «3aCUIIKa — HOBITpsa», MK3B/(rog bx) - 10™®

Ne Howmep pinsaaku

foKepena 8 11 12 13 14 15 16
8 6,476 520,173 0,000 0,000 0,000 0,000 0,000
11 0,000 0,000 0,000 0,000 270,535 10,179 0,000
12 0,000 0,000 0,000 0,000 69,613 0,000 0,000
15 0,000 30,335 14,183 21,214 8001,480 6324,790 12,041

Habip cuiBBinnomens (1) Moxxe 6y TH BUKOPUCTAHUIA
JUIsE BUpiNIeHHsT 00epHEHOT 3a/1a4i 3 BUSHAYCHHST AKTUB-
HOCTI 33 BiZOMUMM 3HAYEHHAMM MOTY>XHOCTI 03K HA
16 ginaukax cxosuma. Y 0boMy BUIIAJKY iX MOXKHA pO3-
I7IAATH AK CUCTEMY iHIMHUX PiBHAHD BiJTHOCHO 3MiH-
mnx A . Cucrema piBasup (1) mictutb mume 16 sMinnmx
i € MOBHICTIO BUSHAYECHOIO. Ajle BHACTIIOK CIPOMIEHO]
reoMeTpii, HeBU3HAYEHOCTI B I'YCTUHI TA €IEMEHTHOMY
cknaji PAB ta HasBHOCTI MOXMOOK y BUMipIOBaHHI HO-
TY>KHOCTI 1031 11 TOUHE PO3B’sI3aHHS HE 3a/JOBOJIBHAC
Pi3UIHUM OOMEXECHHSM, OCKIIBKM MICTUTD Bil €MHi
3HAYCHHS aKTUBHOCTI JKepen. ToMy B 1boMy BHUIIAl-
KY JU/I BUSHAYCHHA PO3BA3KY CIijl BUKOPUCTOBYBATH
METOIM OUTUMi3allil 32 HAABHOCTI 0OMEXEHD. Y IIbOMY
BUIAJIKY OOMEXCHH, AKE HAKIA/[ACTbCA HAa PO3BA3aH-
H:A ONTUMI3aliiiHOI 3a71a4i, IOATaE B TOMY, IO 3MiHHi
Ak ONMCYIOTh aKTUBHOCTI pafioisoTonis i, BiAMoOBigHO,
BOHM MOXYTb Ha0yBaTHU JIMIIC HEBi €MHUX 3HAUCHD.

Ockinpku cucrema pisaAnb (1) BigHocHo A, e miniii-

, R .

HOW, TO JUIsl pO3BsI3aHHSA OUTHMIi3aliiiHol 3a1adi go-
ninpHo Bukopucraru Mero, NNLS (non-negative least
squares) [8]. Iert MeTop ONATAE B IONIYKY PO3BA3KY

argmin , HdA— 5 4, 20. 2

ne _‘ Al — wmarpuna koedinienris  dy;
A= ( A16) BCKTOP 3HAYCHD aKTUBHOCTI JKepert
BI/IHpOMlHIOBaHH}I, H=(H,,..., H)— BekTop 3HaUYeHD

HOTYXHOCTI 10313 ‘ ‘ — eBK]II,[[OBa HOpMa.

[Ipu pos3p’s3anHi ontuMisaiingoi 3afgadi (2) sx ma-
Tpuiio Koedinienris d 6yn0 BUKOPUCTAHO PO3PaXyHKOBI
3Ha4eHHs 3 Ta01. 3, a 3Ha4eHH s noTy>xHocti fosu H 6yno
B3ATO 3 JJAHNX TaMMa-KapoTaXy CBepPIIOBUH 1-16 [6]
(Tabi. 6). st po3paxyHKiB BUKOPUCTOBYBaJIACs peati-
sanig anroputmy NNLS i3 6i6miorekn SciPy.

Pesynpraru po3paxyHKiB aKTMBHOCTI J>Kepen Ta
CYMapHOi aKTUBHOCTI, @ TAKOX 3HAYCHHS 3aIUIIKY
o= HdA —H > AKMiA € MipOIo BIAIIOBiIHOCT Oflepkano-
O PO3B’I3KY €KCIEPYMEHTANTBHUM JIAHNUM 3 IIOTY>KHOCTI
J103Y BUIIPOMIHIOBAaHH s, HABEIEHO Y TaOL. 7.

Ha puc. 9 nokasaHo po3paxyHKOBi po3IIofiIm ak-

TUBHOCTI B MexKax mapy PAB. 3 pesynbrarie pospa-
XYHKIB BUIUIMBAE, IO 1151 MOJIE/Ib IEBHOK0 MipoI0 ITofi6Ha
IO MOJieNi, AKa BUKOPUCTOBYBA/IACA ITifl 9aC pO3paxyHKiB
3a rortomororo MicroShield 3], ie posrsnascst map PAB
€TI0l TOBIIVMHMY 3 OFIHOPIHUM PO3IOHIi/IOM aKTUBHOCTI.
IIpo 1ie cBifggarh TakoK 61M3bKi 3HAUEHH S CyMapHOI aK-
TUBHOCTI, ofiep>XaHi Jyist 060X MOJIe/eit.

Tabmuu st 6. IIoTyKHICTh J03M ¥ CBepIIOBUHAX
(3a ganuMu poGoTu [6])

Ne cepiIoBMHN HOT};{T{;;C;ZHHOSM’
1 31720
2 11080
3 69150
4 80100
5 8951
6 10300
7 7500
8 130000
9 8700
10 21500
11 7600
12 6700
13 42
14 3,1
15 20,8
16 32000

OuiHKa KiTbKOCTI IIaAMBa B CXOBMIIIL

s oninku KiibKocTi nasimea B Moayii A-1 11I3PB
«lligmicHnit» NPUIHATO AaHI JOKYMEHTa «3BIT 3 aHA/Ii3y
crany 6estiexu o6’ekra «YKputTsa» 3a 2008 p» [9]:
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10 cM Biff TeOMETPHYHOTO LEHTPA BEPXHBOI IVTOIIMHH
PAB. Bu6ip reoMeTpuHOro 1eHTpPa HOBEPXHI SIK TOUKU
BUMIPIOBaHHS ITiJl YaC MOJICTIOBAHH S 00y MOBJICHUI TUM,
IO 1 1€l reoMeTpii B Hilt 6yfie criocTepirarucs Maxkcu-
MaJIbHE 3HAYEHH A MOTY>KHOCTI 103 BUITPOMiHIOBAaHHA.
IIpu MogmemopanHi 6yn0 BUkopucrano 5 - 10° mo-
YAaTKOBMX I'AMMa-KBaHTiB 3 ¢Hepriew 662 keB, saki Bif-
HOBIAI0Th BULIPOMiHIOBaHHIO i30Tony ’Cs. Hocarayra
CTATUCTUYHA TOXMOKA po3paxyHKiB cranosuia 0,65 %.
3rigno 3 po3paxyHkamu KoeQilieHT KoHBepcii akTuB-
HOCTi B IIOTY>KHICTh JO3/ BUIPOMiHIOBAHHS B II€HTPI
nosepxni PAB cranosuts k, = 7,527 - 10”° (Mx3B/rop)/bK.
3a momomorow KoedilieHTa KOHBEpCil MOXKHA
BU3HAYUTU NUTOMY aKTuBHiCTh PAB y Ky30Bi Tpanc-
nopTHOrO 3ac00y 06’eMom V = 6 M>. Tax, 114 BUMIpAHOT
noryxxuocri gosu H = 5 P/rox (50 m3B/rox)

H 50000
k,V 7,527-107-6

A = =1,107-10” Bx/M’. (3)

IToBHa akTUBHICTD A1 06’eMy PAB V = 1940 m*:
A, =AV=1107-10" 1940 = 2,148 10" Bk. (1)

IIntoma akTuBHICTD i30TONy /Cs y masmpi Ha 1987 p.
9 .
cranoputs A =1,37-10" BK/r . 3pincu orpumyemo
OLIiHKY JI/IA MacH IA/IMBA y CXOBUIII

m=A,JA./1000=2,148-10"/1,37-10°/1000=1568 k1. (5)

tot

BucnoBkmu

1. Po3rnanyTo NMUTaHHA BiTHOBICHHA PO3IIONiTY aK-
tneHOCTI PAB y Moprymi A-1 II3PB «lipyticanit» 3a pesyib-
TaTaMM raMMa-KapoTaxKy. 3a JOIIOMOT'OK IPOIPaMHOLO
koy MCNP npoeeneHO MOJie/IIOBaHHS BUIIPOMIHIOBaH-
Hs JiLsHOK mapy PAB 3 opHOpigHMM po3HOfinoM akTuB-
HocTi. Ha ocHOBI pe3ynpTarie MOLEMIOBAHHS 3aIPOIIO-
HOBAHO METOJI BIfIHOBJICHHSI PO3LOAITYy akTUBHOCTI PAB
3 BUKOPUCTaHHSM IIpoueypu orrruMisanii NNLS.

2. Opnep>kaHO pO3paxyHKOBI pO3IONIINM AKTUBHOCTI
B MexXax mapy PAB Ta oninKy cymMapHO1 aKTMBHOCTI 110
i3oromy ¥Cs.

3. Cymapuna aktusnicte PAB y momyni A-1 T113PB
«Iligmicamit» cranosuts 1,084 - 10" bk,

4. OuineHo KinbKicTb manupa B Mogysi A-1 II3PB
«IlimnicHuit» pisHUMM MeTojaMu. BoHa KONUBAETHCS
B Mexax Bin 1568 o 1649 xr abo 6nusvko 0,8 % Bij 3a-
ra/JIbHOI KI/IBKOCTI A/IMBA, IO 3HAXOAU/IOCh y PEAKTOPI
Ne 4 Yopuobunbcpkoi AEC fo aBapii.
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OneHKa KOTNYeCTBA TOIINMBA M AKTUBHOCTH
B Moayie A-1 II3PO «IloamecHprii»

IIpoBenieHa OIIEHKA KOTMYECTBA TOI/INBA M CyMMap-
HOM aKTUBHOCTH JIOKA/IM30BAHHBIX PaAMOAKTUBHDBIX OT-
xonoB (PAO) B mopysnie A-1 nyuxra 3axoponenus: PAO
«[Topnecuprii». OrieHKa NTPOBOAMIACH C TOMOIIIBIO Me-
tofia MonTe-Kapno ¢ ucnonbszosanmuem koga MCNP 5.
PeSy]IbTaTbI CyMMapHOf/I AKTUMBHOCTHM JTOKA/JIN30BAHHBIX
PAO cocrasstior okono 1,1 - 10” Bk, uto 6/1m3Ko K panee
HOTYICHHON OIEHKE C UCHO/Ib30BAHUEM YIPOMICHHOM
Mozenu u nporpammuoro koxa MicroShield. Konnue-
CTBO TOIUIMBA, COJICPXKALIETOCA B MOAIy/Ie, ObLIO OleHE-
HO pasiM4HbIMK MetogamMu. OHo He npeppimaet 0,8 %
oT 00I11ero KONMYIECTBA TOIVIMBA, KOTOPOE HAXOAUIOChH
B peakrope N 4 Uepno6buibckon ASC 10 aBapun.

Kmiouesuvie cnosa: IyHKT 3aX0pOHeHMS PajlMOaKTUBHBIX
orxofioB «IlojlecHbIl», paioaKTUBHBIE OTXOJBL, METO]
Monrte-Kapio.
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61000, Ukraine
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Assessment of the Fuel Amount Radioactive Waste
Activity for the A-1 Module of the RWDS “Pidlisnyi”

Radioactive waste disposal site “Pidlisnyi” was
commissioned in December, 1986. It is a surface storage
facility with modular type design. Modules are formed
by walls built from concrete blocks placed on common

background of 1.5 m thick concrete slab. The storage
facility was intended for disposal of radioactive waste
with exposure rate from 5 R/h to 250 R/h. The Al mod-
ule survey of 2018 included studies of surface dose rates
and also gamma ray well logging. During the survey,
16 wells were drilled down to the radioactive waste layer.
Analysis of the drilling results revealed that thickness
of radioactive waste layer varies from 0.7 to 2 m across
the A1 module. Activity distribution in the radioactive
waste layer is essentially nonuniform. According to the
well logging data dose rate inside the well is within 7.5
to 130 mSv/h range. For the calculations, we developed
spatial model of the storage facility based on the survey
data. The model describes profiles of radioactive waste
layer, concrete layer and gravel-sand covering. To build
the model we divided module area into 16 rectangular
fragments. For each fragment thicknesses of the corre-
sponding layers were constant and defined by the drilling
results. To assess the fuel amount and total radioactive
waste activity for the A1 module of “Pidlisnyi” disposal
site we used Monte Carlo simulation with MCNP5 trans-
port code. The calculated value of the total activity of
about 1.1 - 10" Bq is close to the value obtained in the
previous paper using simplified model and MicroShield
code. We also performed assessment of the fuel amount
inside the module using various approaches and found
it to be below 0.8 % from total fuel amount in the Chor-
nobyl NPP unit 4 before the accident.

Keywords: radioactive waste disposal site “Pidlisnyi”,
radioactive waste, Monte Carlo method.
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