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PO3PAXYHOK PO3MIPIB 30HM CIIOCTEPEKEHHS XMEJBbHUIIBKOI AEC
3 YPAXYBAHHSM EHEPTOBJIOKIB Ne 5 TA 6 3 PEAKTOPHOIO YCTAHOBKOIO AP1000

Bukonano ominioBanHs po3mipiB 3oHH cnocrepexenHs (3C) XwmenpHunpkoi AEC (XAEC) 3 ypaxyBaHHAM
MTOTEHLIHHOTO BIUIMBY 3aIlUIaHOBaHUX 10 Oy IiBHUITBA eHeproOiyokiB Ne 3 i 4 3 peakropom tuiry BBEP-1000 Ta Ne 51 6
3 peaktopoM Tunmy AP1000 BupoOnumnrsa Westinghouse Electric Company. Po3paxyHku npoBOAMIHCS Ha OCHOBI
Bumor gokymenty HII 306.2.173-2011 «Bumoru momo BU3Ha4YeHHS PO3MIpIB 1 MEK 30HH CIIOCTEPEKEHHSI aTOMHOI
eJIeKTpU4HOiI cTaHmi». IIpn po3paxyHkax 103 ONpOMIHEHHS HaceleHHS B MOYATKOBHH Iepiof pamiamiifHoi aBapil
BpaxOBYBaJHCS BHECKH BiJl IHTANAIIMHOTO HAIXOMKCHHA PAAiOHYKIINIB B OpraHi3M IIOAWHHA Ta 30BHIIIHHOTO
OIIPOMIHEHHS BiJ XMapu BUKHIY Ta Bix BUIAIiHb Ha moBepxHio IpyHTY. Po3mipn 3C XAEC Bu3Havanucs Ha OCHOBI
HENEepEeBUIEHHS KPHUTEPiiB YBEOCHHS HEBIOKIATHUX KOHTP3axXOdiB (HIKHIX MEX BHIIPABIAHOCTI) Yy BHIIAAKY
3aMpoeKTHOI aBapii Ha OJHOMY 3 eHepro6iokiB. BusHawampHMM a1 BcTaHOBIEHHA po3MipiB 3C € HemepeBUIICHHS
KpuTepito 1o e(eKkTWBHIN 1031 ONMpOMIHEHHS KpUTHYHOI BiKOBOi Tpymu «l pik» mpu 3ampoekTHili aBapii Ha
eHeproOyiokax 3 peakTopHuMH ycrtaHoBkamu BBEP-1000. T'omoBHuMm nuisixom ¢opmyBaHHsS edekTHBHOI 103U
OIPOMIHEHHSI € 30BHILIHE OIPOMIHEHHs JIOJUHM BiJi BUNAAiHb Ha TOBEpXHIO IpyHTY. HailOinbiuumii BHECOK B
e()eKTUBHY JI03y IJIsi KPUTHYHOI BiKOBOI Ipynu HaceneHns «1 pix» mae 131131, Posmip 3C XAEC, pospaxosaHuii 3a
YMOBH BBOJIy B €KCIUTyaTallit0 BCIX IIECTH eHeproOIokiB, ctanoBuTh 13600 M. 3p0o0IiieHO BUCHOBOK PO HEMONUIBHICTh
neperisiay po3mipiB 3C XAEC micns BBOIY B €KCIUTyaTaIlil0 HOBUX OJIOKIB.

Kmiouosi crosa: AEC, 30Ha cnioctepexxeHHs1, peakropHa ycrtanoBka AP1000, peakropra ycranoBka BBEP-1000,
3ampoeKTHA aBapis, ePeKTHBHA 1032 OMIPOMIHECHHS.
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ASSESSMENT OF THE SIZE OF THE KHMELNYTSKY| NPP OBSERVATION ZONE
TAKING INTO ACCOUNT POWER UNITS No. 5 AND 6 WITH THE AP1000 REACTOR

An assessment of the size of the observation zone (OZ) of the Khmelnytskyi NPP was carried out, taking into
account the potential impact of power units No. 3 and 4 with the VVVER-1000 reactor and No. 5 and 6 with the AP1000
reactor manufactured by the Westinghouse Electric Company. The calculations were carried out based on the
requirements of the document NP 306.2.173-2011 “Requirements for determining the dimensions and boundaries of the
observation zone of a nuclear power plant”. When calculating the radiation doses to the population in the initial period
of the radiation accident, contributions from the inhalation of radionuclides into the human body and external radiation
from the cloud and fallout on the soil surface were taken into account. The size of the observation zone of the
Khmelnytskyi NPP was determined based on not exceeding the criteria for the introduction of urgent countermeasures
(lower limits of justification) in the event of a beyond-basis design accident at one of the power units. The determining
factor for determining the OZ size is not exceeding the criterion for the effective radiation dose for the critical age
group “1 year” in the event of an accident at power units with VVVER-1000 reactors. The main way of forming an
effective dose of radiation is external exposure from depositions on the ground (93 % for 1-year-old children and 94 %
for adults). The main part of the effective dose for the critical age group “1 year” is formed due to the contribution of
1811351 in aerosol and organic forms, which is almost 89 %. The share of long- and medium-lived radionuclides in the
form of aerosols is about 7.3 %, of which 6.9 % is the contribution of cesium isotopes. The contribution of inert
radioactive gases is about 4 %. The size of the observation zone of the Khmelnytskyi NPP, calculated on the condition
that all six power units are put into operation, is obtained to be 13.600 m. A conclusion was made that re-establishment
of the dimensions of the observation zone of the Khmelnytskyi NPP is not advisable after the commissioning of the new
units No. 3 and 4 with VVVER-1000 reactors and No. 5 and 6 units with AR1000 reactors.

Keywords: nuclear power plant, observation zone, AP1000 reactor, VVER-1000 reactor, beyond design basis
accident, effective radiation dose.
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