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TexHOTeHHOE 3arps3HeHHE 00BEKTOB OKPY’KaIOIIEeH Cpesibl ONpenenseT aKTyalbHOCTh paboThl MO
aHanu3zy oOecrieueHHs: TPEOOBAHHUN HKOJOrMYECKOW O€30MacHOCTH NP IKCIUTyaTallid aTOMHBIX
CTaHIMI TIPH TOCTYIUICHUH HOHOB MeIW B BOIHBIE O0BEKTHI co cOpocamum ADC. B pabote
BBITIOJTHEH aHANM3 JUHAMHKH Kak (pakThdecknx cOpocoB moHOB Menu i bamakoBckoit ADC,
Hogrooponexckoit ADC u Cmonernckoit ADC (T/T), Tak u B TOJSAX OT HOPMATHBHO-IOITYCTHMBIX
cOpocoB mist 3toro Tsxenoro meramia (%). [lokasaHo oTCyTCTBHME HapymieHHH TpeOOBaHWMH
JKOJIOTHYECKO# Oe3omacHocTH. Bonee monmpoOHBIM aHamm3 BeIMoMHEH it PoctoBckoit ADC.
ITokazaHo, 4TO MoOJepHM3aLMs TPYOHBIX CHCTEM KOHAEHcAaTopa TypOuHBI 3Heprodioka Ne 1
IpHBeJa K Pe3KOMY CHIDKCHHMIO NMOCTYIUICHHS HOHOB MeIU B BOJOEM-OXJIAUTENbh OT aTOMHOU
CTaHLIMHU. AHaAINW3 JUHAMHUKH COJAEPKAaHMS TOKCHKAHTAa B BOJE BOAOEMAa-OXJAaIUTENS W
[TumIsHCKOM BOJOXpaHWIMINE HE BBIIBIJI BIMSHHME IOCTYIUICHHS HMOHOB MEIU U3 BOJOEMa-
oxJlanuTeNs ¢ GuIbTpyouencs BoJoH Ha MX KOHIIEHTPALHUIO B BOJIE BOJOXPAHUIININA.

Kniouesvie cnosa: atoMHas CTaHI U, C6POCBI, COACpKAaHNE HOHOB ME€IU B BOJC, BOJOEM-
OXJIaAUTCJIb, ]_[I/IMJIFIHCKOG BOAOXpAaHUIIUIIE, TOJIOTAHT, KOppGJ’ISII_lI/IOHHO-pCFpGCCI/IOHHBII\/’I aHaJlIu3.

IToctynuna B pegaxuuio 02.10.2020
[Tocne nopabotku 19.10.2020
ITpunsTa x nevaru 28.10.2020

Menpr B Hacrosiiee BpeMs SBISAIOTCS OJHUM M3 BEAYIIMX IOJIOTAHTOB BOJHBIX
O0OBEKTOB, MPU 3TOM OTOT TSKENbIM METaul OTHOCUTCS K OWOTE€HHBIM BEIECTBaM,
MOCTYIJIEHHE KOTOPBIX B OpraHU3MbI 0053aTeIbHO B 0YEHb MaJleHbKUX A03ax. K coxxanenuto,
TE€XHOT€HHOE MOCTYIUIEHUE JJAaHHOTO 3arpsi3HUTENS B 00BbEKTHI IPUPOIHON CPEbl JOCTATOYHO
4acTO NMPUBOJAUT K MPEBBILICHUIO 0€30NaCHBIX KOHIIEHTPALUM, YTO C Y4ETOM HaKOIMUTEIbHON
(GyHKIMU OMOTHI MMPOBOLIMPYET POCT €ro COAEP)KaHUS B TKAHAX M TOKCHYECKOE MOpakeHHe
opranu3MoB. B Boje BOJj0eMOB Menb MPHUCYTCTBYET B (OpMe MOHOB M MOXET BCTYHaTh B
OOMEHHBIE MPOIECChl, KaK MEXAy OMOTHYECKMMH, TaK M aOMaTUYECKUMHU KOMIIOHEHTaMHU
BOJHBIX SKOCHUCTEM. OTO OIpeAenseT BHUMaHHE CIEUUATNCTOB M OOIIECTBEHHOCTH K
IPUCYTCTBUIO HOHOB ME/IM B BOJIHBIX 0ObekTax [1].

OOBbeKTHl aTOMHOM HEPIeTUKH BCETJa pacCMaTPUBAIOTCS KaK MCTOYHUKU MOCTYIICHUS
B OKPYXXAIOLIYIO CPENY HE TOJIBKO pPaJUallMOHHBIX, HO U XMMHUYECKUX 3arps3HeHUN. B pamkax
JaHHOW PabOThl OOBEKTOM aHaIM3a dKojJoruueckou OezomacHoctn ADC paccMaTpUBaIOCh
MOCTYIUIEHHE HOHOB ME/IM CO COpOCaMU aTOMHBIX CTaHLUH B OTKPHITYIO THIPOrpaduuecKyro
cpeny. Jns sToro Obula HCHOIb30BaHA HHGOPMALKS OTYETOB 10 SKOJIOTHYECKON
0€30MacCHOCTH aTOMHBIX cTaHiuil 3a mepuoj ¢ 2013 mo 2018 rr., mpexacraBieHHas Ha
odpunmansaoM caiite AO «Konnepn Pocaneproatom» [2-21]. HeoO0xoauMo OTMETHTD, YTO HE
Bce ADC BKIIOYAIOT B COCTaB OCHOBHBIX 3arpsi3HSIONIMX BEIIECTB COPOCOB Takou
TUJIPOXUMHUYECKUI TMOKa3aTrellb Kak MOHbl Meau. Ilpu stom, ecin B oTuerax bamakoBckoi
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ADC [2, 6, 9, 12, 14] yka3wiBaeTcs, 4TO ompezeneHue (akTUIecKuX cOpPOCOB BPEIHBIX
XUMHYECKHX BeHleCTB ¢ (UIBTPALMOHHBIMU BOJAMHU  BOJOXPAaHWIUIIA-OXJIaUTEINS
banakoBckoit ADC BBINOJIHAETCS HA OCHOBAaHMM PAcyeTa MO I'MAPOXMMHUYECKUM JaHHBIM B
KOHTPOJIbHBIX TOYKax p. Bosra Bbllle U HIKE BOAOEMa-OXJaIUTENs, TO B OTYETax
PoctoBckoit ADC [4, 5, 10, 13, 16] nanHBIe 0 MOCTYIUICHUU B BOAHBIE OOBEKTHI OCHOBHBIX
3arpsI3HSIOIIUX BEIIECTB MPUBOISATCS OTACIBHO IO KaXIAOMY BBIIYCKY, 4Yepe3 KOTOpbIE
copocel ADC nocTynaroT Kak B BOJOEM-OXJIaIUTENb, TaK U HerocpeacTBeHHo B Llumisnckoe
Bojoxpanwiuiie. [Toatomy s aHanu3a ObUIN UCIIONB30BaHbl OAHOPOIHBIE TAHHBIE 10 TPEM
ADC — banakosckoii, CmoneHckoi, HOBOBOpOHEXCKOH, KOTOPBIM MOKa3all, 4TO HECMOTPS Ha
TO, 4YTO 3HaueHus (akTH4Ieckoro cOpoca moHOB Meau HopoBoponexckoit ADC ObLIH
3HAYUTENBHO BhIIIE aHAJOTMYHBIX 3HaYeHuil CMoneHCcKol 1 banakoBCKoil aTOMHBIX CTaHIWH,
JIOJIsSL pacCMaTpPUBAEMOro IapaMeTpa OT YpOBHSI HOpMaTuUBHO-aomyctumoro copoca (H/C)
st HoBoBopoHesxkckoit u banakockoit ADC B paccmarpuBaeMblii mepuoi 0bina Himke 40% ¢
TEeHJIeHIIMEH K cHIKeHuto (puc. 1, 2), a ;g Cmonerckoit ADC npu CHIDKEHHH (aKTHYECKOTO
copoca B 2017-2019 rr. orHOcuTensHO 2015 1 2016 1., 10151 o1 HJIC HAao6opoT BeIpOCTa 3a
CUYET CHWIKEHMSI HopMaTUBHOro 3HaueHust U B 2018-2019 rr. cocraBuia 100 %. Ho B nienom,
aHaJ M3 JIlaHHBIX mMoka3aj, uto mnpeBbimennit HJIC mo paccmarpuBaeMoMy IOKa3aTelnio B
PacCMOTPEHHBIN MEepHOJ He HAOII0AaN0oCh, TOITOMY 3KOJOTrHYeckas 0€30MacHOCTh BOJTHBIX
00BEKTOB MOCTYIUICHUEM MOHOB ME/IM OT aTOMHBIX CTaHIIMI HE HapyIIaiach.
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Pucynok 1 — Jlonsa dakTrueckux cOpOCOB HOHOB MEIH OT YPOBHS HOPMATHBHO-AOIycTUMBIX copocoB (HIC)
[The share of actual discharges of copper ions from the level of regulatory permissible discharges (VAT)]
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Pucynok 2 — Jlunamuika gaktuaeckux coOpocoB noHOB Meau [ Dynamics of copper ions actual discharge]

PaccmoTtpum Gostee moapooHo Biausinue PoctoBckoit ADC Ha copeprkaHre HOHOB MEIU
B BojJie L[MMIISTHCKOTO BOAOXpaHWINING, HA OEpery KOTOPOro pacrojiaraeTcs 3Ta aToMHas
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CTaHLUS, U KOTOPOE UMEET 0OJIbIIIOe PhI00X035ICTBEHHOE U BOJOX03IHCTBEHHOE 3HAUEHUE B
pErvoHe.

Copocet ot PocroBckoit ADC B  OTKpPHITYIO  THUAPOTPAUUECKYIO  CpemIy
OCYLIECTBIISIIOTCS Yepes:

— Bblyck Ne 1 — cOpoc 3arpsi3HAOLIMX BELIECTB CO CTOUYHBIMM BOJAMH, MPOIIEIIINX
OMOJIOTHYECKYI0O OYHCTKY M JOOUYHCTKY Ha OJIOKE TOOYUCTKM Ha OYHMCTHBIX COOPYKEHUSIX
KaHaJIU3alUu 30Hbl «CBOOOJHOT0» peXUMa B BOJOEM-0XJIaJUTEND;

— BbIlyck Ne 2 — cOpoc mpoayBOUYHBIX BOJ BoAoéMa-oxianutens B LlumiisHckoe
BoJIOXpaHuiInile, ocymectsisercsa ¢ 2010 roaa;

— Bblyckd NeNe 3 u 5 — cOpoc OUMILEHHBIX JOKIEBBIX CTOYHBIX BOJ C TEPPUTOPUHU
HHEProOJIOKOB B BOJIOEM-OXJIAUTEIIb;

— BBIMYCK Ne 6 — cOpOC OUMIIIEHHBIX JOXIEBBIX CTOYHBIX BOJ ¢ Tepputopun HJIB X.
Xapcees B LlumistHCKOE BOAOXPaHUIIMILIE.

AHanu3 JMHAMHUKU IIOCTYIUIEHHS HMOHOB Meau dyepe3 Bbimycku NeNe 1 wum 2,
MIPE/ICTABICHHONW Ha pUCYHKax 3 U 4, mokasall, 4to HecMoTps Ha To, 4yTo HJ[C He nmpeBbliieH
JUIsL pacCMaTpUBAaEMbIX BBINYCKOB, (PAKTUYECKOE IOCTYIUIEHHE IIOJIIOTAHTAa U3 BOJOEMa-
oxnaaurens (BO) B LHumnsnckoe Bopoxpanumnmiie (I[B) uepes Boimyck No 2 3HAUMTENBHO
IpEBBIIIAECT aHAJIOTUYHbIEC 3HAUeHU Bblycka Ne 1 mpu ucnosiab3oBaHuM Bbiycka Ne 2 Bcero
OKOJIO 2 MecsIIeB B roay npu npoayeke BO Ha nepuos copoca maBoAKOBBIX BO/I.

120
N
2 100 u m <
e ]
S 80 -
[4°]
(El 60 H
:c:’ ] o
E 40 ® [ [ ] [ J
= 20
2

0

2012 2013 2014 2015 2016 2017 2018 2019

@®Bbinyck Noe1 H Bbinyck Ne 2

Pucynok 3 — Jlonsa dakxtrueckux cOpocoB noHoB Meau PoctoBckoit ADC 0T ypoBHS HOPMATHUBHO-IAOMYCTHUMBIX
copocor (HIIC) [The share of Rostov NPP copper ions actual discharges from the level of regulatory permissible
discharges (VAT)]
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Pucynox 4 — JluHaMHKH MOCTYMIEHHUs: HOHOB Meau B BO U LB uepe3s Beimycku NeNe 1 u 2 Poctosckoit ADC

[Dynamics of copper ions intake in the cooling reservoir and the Tsimlyansk reservoir through No. 1 and 2
outlets of Rostov NPP]
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Paccmorpum  B3aumogeiictBus Llumisinckoro Bojgoxpanwnuina (LIB), Bomoema-
oxyagutens (BO) u PocroBckoit ADC (PoADC) mexay coboii (puc. 5).

LIumAsiHCKoe Boaoem-
BOAOXPOHUAMLLE OXAGAMUTEAD
(1)) (80O)

Pucynok 5 — B3aumoneiicteue PocroBckoit ADC, LIUMISIHCKOTO BOAOXpaHMIIMIIA U BOJJOEMAa-0XJIaAUTEIS:
1 — moAnuTKa MEpPBOro KOHTYpa U APYIHX TEXHOIOTHYECKUX HYXKI; 2 — 3a00p BOJBI HA OXJIAKICHHE
o0opynoBaHust; 3 — cOPOC MOJOTPETHIX BOJ M OYHIIEHHBIX CTOYHBIX BOJ; 4 — (QUIBTpaLUs BOJBI YEpe3 TEJI0
I0THHBL, npoayBka BO; 5 — noanutka BO [Interaction of the Rostov NPP, the Tsimlyansk reservoir and the
cooling reservoir: 1 — recharge of the primary circuit and other technological needs; 2 — water intake for
equipment cooling; 3 — discharge of heated water and treated waste water; 4 — filtration of water through the
body of the dam, cooling reservoir blowing; 5 — cooling reservoir feeding]

B tabGmuue 1 nmpencraBieHbl JaHHBIE, XapaKTEPU3YIOIIME HHTEHCUBHOCTh BOJOOOMEHA
MEXIy paccMaTpuBaeMbiMU oObekTamu [3]. Takum 00pa3oMm, y4uTHIBasl MpEIACTaBICHHBIC
BBIIII€ B3aMMOJICHCTBHUS U UHTEHCUBHOCTH BOJOOOMEHa, BO3MOKHO MOCTYIIIEHHE HOHOB MEIN
C BOJIOM OT aTOMHOW cTaHIuU B L{MMIISTHCKOE BOJOXpaHUIUIIE 3a CUET (UIBTPALIMH BOIBI
yepe3 TeNO MIIOTUHBI U IPOYBKH BOJIOEMA-OXJIaAUTENS.

Tabmuuma 1 — Xapakrtepuctuku BogooOMeHa Mexay PoctoBckoit ADC, L[UMIISSHCKAM BOJOXPAHIIHILEM |
BojoeMoM-oxjagurenemM B 2017 1., ThIC. M [Characteristics of water exchange between Rostov NPP,
Tsimlyansk reservoir and cooling pond in 2017, thousand of m’]

Ne HaumenoBanmne ®dakTruuecKkuii 00beM
1. | lNoanmuTKa NEpBOro KOHTYPA U APYTHX TEXHOJOTHYECKUX HYK]L 4961,21

2 O0BeM BOZIBI B CHCTEMaX 000POTHOTO BOJOCHAOKEHUS * 4417 198, 31
4 DuibTpanys BoJbl Yepe3 TeJI0 MIOTUHBIL, 13458,36

5 IIponyska BO 8294,40

6 IToxmTka BO 59105,02

* — Ha PoctoBckoit ADC aBe cucteMbl 000pOTHOTO BOJIOCHAOKEHHS

1) cucrema oXiaxaeHUs OO0OpYHOBaHHS TYpPOWHHOTO OT/AEICHUS (HEOTBETCTBEHHBIX MOTpeOUTENei) —
000poTHas BOAa BOIOEMA-OXIIAAUTEIS U OAlllEHHON HCIIApUTEFHON TPaTUPHHY;

2) cucreMa OXJIAXKICHHS 000PYAOBaHHS PEAKTOPHOTO OTIENICHHsI (OTBETCTBEHHBIX MOTPeOUTENEiT) — 000pOTHAS
BOJIa OpBI3raJIbHBIX OacCeiHOB.

Hnst onenkn PoctoBckoit ADC Kak MCTOYHMKA MOCTYIUIEHWS MOHOB MEIW B BOJOEM-
OXJIQIUTENh OBLIM HCIOJIB30BaHBI PE3yNbTaThl €XKEMECSYHOTO OIMPEACNCHUsI COACPHKAHU
WOHOB ME€IW B BOJAE, IOJYYEHHBIE MPU MPOBEACHUH MPOU3BOIACTBEHHOTO KOHTPOJIS
TUIPOXMUMHUYECKUX II0KA3aTENE pPAacCMaTPUBAEMBIX MOBEPXHOCTHBIX BOJOEMOB OTIEIOM
oxpaHbl oOkpyxatomieil cpensl PoctoBckoit ADC. Ilpu 3ToM ObLT BBINOJIHEH aHAIN3
COOTBETCTBYIOLIMX JAaHHBIX HAa BBIXOJI€ OTBOJSAIIETO M Ha BXOJE€ MOJABOJSIIETO KAaHAIOB B
nepuoa ¢ 2004 mo 2019 rr., 4TO MO3BOJSAET OLEHUTh MU3MEHEHUS IMOKa3zaTess A0 M IOCie
OXJIQKICHUS] TEXHOJIIOTUIECKOTO 000PYAOBAHHUS.
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KoppensiuroHHO-perpecCMOHHbIM  aHanu3 (puc. 6) IMOKa3zaja BIOJHE OKUIAEMYIO
TECHYIO JIMHCHHYIO CBSI3b MEXIY aHAIM3UPYEeMbIMU Tokazarenmsmu: y = 1,2112x — SE-08 ¢
ko3P uuuentom aerepmunamu — 0,8585. Ho mpu 3TOM BBISIBIEHO YBEJIWYCHUE COJCPKAHUS
HMOHOB MEIM B BOJIE€ OTBOJSIIErO KaHaja I10 CPAaBHEHHIO C AHAJOTMYHBIM IIOKa3aTeleM
nojBojAmero. B cBA3M ¢ uem panee ObUT BBINOJHEH aHAIM3 JIMHAMUKU Pa3HOCTEH
MOKa3aTeeH.
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PI/IC}/HOK 6 - 3aBI/ICI/IMOCTL COJCPIKAaHUA NOHOB MEIU B BOAC OTBOJAAIICTO KaHaIa OT UX COACPIKAHUA B BOJC
moBosmiero kanana [Dependence of the copper ions content in the outlet channel water on their content in the
supply channel water]

HecmoTpss Ha TO, YTO paccMarpuBaeMbleé Pa3HOCTU B OTAEIbHBbIE MECSLbl ObUIM
OTpULATENIbHBIMM, HO JIMHAaMUKa CpEIHEroJOBbIX 3HaueHui (puc. 7) Bcerma ObLia
nojoxurenbHoi. Ilo Xxapakrepy 5TOW JMHAMHKM MOXKHO BBIJICIUTh TPU XapaKTEPHBIX
BpEMEHHBbIX NpoMexyTka. [lepsoiii mpumencss Ha nepuoxa ¢ 2004 mo 2008 rr. ¢ pazmaxom
3HaYeHU npakTudecku ot Hyis B 2004 r. o makcumanbHoro (0,0006 mr/m’) B 2006 . anee
CllelyeT pe3KHii POCT O CPeaHerosoBsM Makcumymom B 2011 r. (0,0028 mr/m’). M mocie
MOJIEpHU3AIMN TPYOHBIX CHUCTEM KOHJEHcaTopa TypOMHBI 3Heprodioka Ne 1 ¢ 3ameHoi
MeAbCOJEpKAIINUX CIUIaBOB Ha TUTaHOBBIE B 2015 T. MpOM30ILIO 3HAYUTENIBHOE CHUYKEHUE
KOJINYECTBA HMOHOB MEJM, BBIMBIBAEMBIX C TEIJIOOOMEHHBIX IOBEPXHOCTEH. ITO
CBUJIETEILCTBYET O TOM, YTO OCHOBHOM MCTOYHUK MOCTYIUIEHHUS] TOKCUKAHTa B BOAY BOJOEMa-
oxnagurenss Obl1 yctpaHeH. CreayeT OTMETHUTh, YTO TPYOHbIE CHUCTEMBbI KOHJEHcaTopa
TypOuHbl 3HeproOioka Ne 2, KOTOpbIM Tak K€ HCIOJIb3YeT A OXJIaXKJEHUS BOJOEM-
OXJIaJIUTENb, €IlIe IPHU MyCKe ObLIN BHIIOIHEHBI U3 TUTAHOBBIX CIUIABOB.
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Pucynok 7 — JluHaMKKa CpeIHET0IOBBIX PA3HOCTEN COAEPIKAHUS HOHOB MEU B BOJE OTBOSIIETO U
nojBojsero kananos [Dynamics of the average annual differences in the content of copper ions in the water of
the outlet and supply channels]

Jns aHanusza 3HAUMMOCTH Uil L{MMIITHCKOrO BOAOXPaHWIIMILA IOCTYIJIEHUH HOHOB
MEIU OT aTOMHOW CTaHIIMU B BOJOEM-OXJIATUTENh ObUIM PACCMOTPEHBI JIaHHBIE MO TOYKaM
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KOHTPOJIS, HAaXOMASIIMMCS HAlpOTUB JAPYyr Jpyra depe3 QUIBTPYIOIIYIO IUIOTHHY,
OTAEJISIONIYI0 BOAOEM-0XJIAAUTENb OT [[uMitsHCKOTO BogoXpanuiuiia, B nepuof ¢ 2002 r. mo
2019 roasl. [l onpeneneHus 3aBUCUMOCTH 3HAUEHUM pacCMaTPUBAEMOTO MTOKA3aTesl B BOJIE
BOJOXpaHWINILA OT AaHAJIOTUYHBIX 3HAYEHUH B BOAEe BoAoeMa-oxyiagutens (puc. 8)
WCIIOJb30BAJICA  KOPPEIALMOHHO-PETPECCHOHHBIA  aHanu3. Ilpy  3TOM  nuHelHas
anmpokcuMalus, BbloHEHHass B MS Excel, oka3amack OOpaTHOH, TO €CTh OOJIBLIUM
3HaueHusiM B BO cootBeTcTBOBanu Menbiue 3Hayenus B LIB: y = -0,177x + 0,0033, Ho ¢
yaetoM 3HaueHus Kodddunmenta nerepmunanuu (0,1974) cBsa3p okazanack cinaboi.
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PucyHok 8 — 3aBUCMMOCTB COJIep:KaHusl HOHOB MeH B Bojie [IMMIISTHCKOTO BOJIOXpaHMIIMILA OT UX COJIEPIKaHUS
B BomoeMme-oxnaautenie [Dependence of the content of copper ions in the water of the Tsimlyansk reservoir on
their content in the cooling pond]

Takum 00pa3oM, XapakTep AMHAMHMKH COJAEP)KaHUs pacCMaTpHUBAaEMOroO IOJIOTaHTa B
BOJIE BOJIOEMA-OXJIAIUTENS MPAKTUYECKU HE CBSA3aH C JUHAMHUKOM aHAJIOIMYHOTO MOKAa3aTess
B BoJie BojgoxpaHmwiuia. OueBUIHO, YTO COOTHOILIEHHE OO0BEMOB BOJABI B MPUIUIOTMHHON
YacTH BOJOXPaHWJIMINA U BOAbI, (uiIbTpyromelca ckBo3b IoTuHy u3 BO B LB, 3a cuer
pa30aBiIeHHs HUBEIMPYET MOTEHIHAJIbHBIA HEraTUBHBIA S(PQPEKT OT MOCTYMJICHUS HOHOB
MeaHu ¢ QUIBTPYIOLIEHCS BOJOM Jake B MEpUOJi HAaMOOJbIIEro BhIMBIBAHUS HOHOB MEIU C
MOBEPXHOCTH TeII000MeHHOro obopyaoBanus B nepuoa 2009-2015 rr., korma cpeaHee
3HaueHUe MPEeBbIIIEHUs Noka3arens B Bojge BO Han aHamornyHeiM 3HaueHueM B Boje LIB
cocrasuo 0,0019 mr/am’ ¢ Makcumymom 0,0036 M/, 3HAYMMOCTh TaKHX MIPEBBIILICHUI
OTpeeNsAeTCsS HOPMAaTUBOM IMPEAEIbHO-IOMYCTUMON KOHIIEHTpPAIlMM BPEIHBIX BEILECTB B
BOJIaX BOJHBIX OOBEKTOB PHIOOXO3SHCTBEHHOIO 3HAYEHMS, KOTOPBIM Ui MEAM COCTaBIISET
0,001 mr/mm’ [22].

bbul mpoBelleH CpaBHUTEIBHBIM aHAIM3 PE3YJIbTATOB IPOU3BOACTBEHHOIO KOHTPOJIS
MOKa3aTelis, BBINOJHAEMOTO OTIIENIOM OXpaHbl OKpyxkaromend cpeasl Pocrockoir ADC ¢
JAHHBIMHU €XETOAHUKOB «JKoJornueckuii BectHuk Jlona» [23]. IIpu sTom ans cpaBHEHHs
aHAIM3UPYEMOro napameTpa B Boje LIMMIIIHCKOro BOAOXpaHUIIHINA B paiiloHe PaclonoKeHHS
aTOMHOW CTaHIIMM, UCIOJIb30BATMCh AaHHble A . Kamau-na-/lony (cTBOp HabmomeHus
pexu JloH, Bmanjaromieit B BojgoxpaHwiuiie) U T. Bonromoncka, xak u PocroBckas ADC
pacnoararoerocs B IpUIJIOTHHHON YaCTH BOJOXPaHUWIIUIIA.

JlanHble, peCTaBI€HHbIE HA PUCYHKE 9, CBUAETEILCTBYIOT O TOM, YTO, HECMOTpS Ha
JUHAMHUKY  pacCcMaTpMBaeMOro IIOKa3aTels B  BOJAE  BOAOEMAa-OXJAJWUTENs:  pOCT
B 2009-2014 rr., 3HaunTenbHOe cHIkeHue ¢ 2016 r. mocne MoepHHU3aMK TPYOHOU CHCTEMBbI
KOHJIeHcaTopa TypOUHBI 2Heprobioka Ne 1, i paccMaTprUBaeMbIX CTBOPOB HaOJIIOACHUH HET
BBIPQXEHHBIX OOIIMX TEHIEHIMI, a JUHAMHKa COJAEpXaHHs HOHOB MEIU B BOJE CTBOpa
HaOmonenust peku Jon (r. Kamau-na-JloHy) B NIpuHIMIIE HE MOXXET OBITH CBSA3aHBI C
skcrryaranued PoctoBckoit ADC, pacnonararomeincsi 3HaYMTEIbHO HUXKE TTO TEYEHUIO.
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BriBoabI

1. IIpoBeneHHBIH aHAINU3 SKOJIOTHYECKON O€30MacHOCTH MOCTYIUICHUS MOHOB MEAH B
NoBepxXHOCTHbIE BojoeMbl oT banakockoit ADC, HoBoBoponexckoit ADC u CmosneHCKol
ADC mokazal, 4To MPEBBIIICHUH HOPMATUBHO-IOMMYCTUMBIX COPOCOB [0 pacCMAaTPUBAEMOMY
nokasarento B nepuoa ¢ 2013 mo 2018 rr. He HaOIHOAATIOCH, MO3TOMY 3KOJIOIMYECKAs
0€30MacHOCTh BOJHBIX OOBEKTOB TMOCTYIJICHUEM HOHOB MM OT AaTOMHBIX CTaHIMA HE
HapyIanach.

2. bonee neranpHblii aHanu3 g PocroBckoit ADC mokaszan, 4TO HECMOTpsl Ha
YBEJIUYCHUE KOJUYECTBA MOHOB MEAM, MOCTyMammux B LIUMIISTHCKOE BOJOXpaHUIUIIE W3
BojoeMa-oxyagurenass B mepuon ¢ 2009 mo 2014 rr., Omaromapst paz0aBlICHHIO B
BOJIOXpaHWIHINE (UIBTPYIOIICHCS BOJBI, 3TOT IMPOLECC HE IMOBJIHSUI HAa CIOKUBIIUHCS B
BOJIOXPAHWIMILIE YPOBEHb 3arPsI3HEHUS pACCMATPUBAEMBIM TSKEIBIM METAIIIIOM.

3. Heob6xomumo mpoBeaeHre JOTMOTHUTEIBHBIX UCCIEIOBAHUM 10 BBISBICHUIO MPUYNH
Y UCTOYHUKOB MOCTYIUUIEHUSI MIOHOB MeH B Boay p. Jon u LlumiisiHCKOE BOIOXpaHUITULIE.

B 3akimouennn Xxoreiaoch Obl OTMETHTh, uTO 3a00p Boael w3 llumisHckoro
BOJIOXPaHWINILA HA TeXHOJIOTHUeckue Hyx bl PoctoBckoit ADC, KOTOPBIA OCYIECTBISAETCA
B HEMOCPEACTBEHHON OJM30CTH OT IUIOTHHBI BOJIOEMA-OXJIAJAUTEINS, MPEAOTPEaeIsIeT
3aMHTEPECOBAHHOCTh ATOMHOM CTAaHUMHU B MOJJIEPKaHUM KAa4eCTBA ITOM BOJBI, B TOM YHCIIE
3a CYeT MHHUMHU3AIMK COOCTBEHHOT'O BIIMSHUS Ha €€ THUIAPOXUMUYECKHUE IOKa3aTesu.
[TosTomy wuHTepec obmecTBeHHOCTH M PoctoBckoit ADC B CTpeMIIEHUH COXPaHHUTH
9KOJIOTHYECKHE cBOWcTBa [IMMIISTHCKOTO BOIOXpaHMIIHINA O€3YCIOBHO COBITAIAIOT.
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Abstract — Technogenic pollution of environmental objects determines the relevance of work on
the analysis of ensuring environmental safety requirements during the operation of nuclear power
plants when copper ions enter water bodies with discharges from nuclear power plants. The paper
analyzes the dynamics of both actual discharges of copper ions for Balakovo NPP, Novovoronezh
NPP and Smolensk NPP (t / y), and in fractions of the normative permissible discharges for this
heavy metal (%). The absence of violations of environmental safety requirements is shown. A
more detailed analysis was carried out for the Rostov NPP. It is shown that the modernization of
the turbine condenser pipe systems of the power unit No. 1 led to a sharp decrease in the flow of
copper ions into the cooling pond from the nuclear power plant. Analysis of the toxicant content
dynamics in the water of the cooling reservoir and the Tsimlyansk reservoir did not reveal the
effect of the influx of copper ions from the cooling reservoir with filtering water on their
concentration in the reservoir water.

Keywords: nuclear power plant, discharges, content of copper ions in water, cooling pond,
Tsimlyansk reservoir, pollutant, correlation regression analysis.
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