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BCTVYII

CanitapHo-3axucHi 30Hu (C33) panmiauiitHO-SAepHUX
00’exTiB, B3arami, i aromHux enekrpocraniii (AEC),
30KpeMa, € crieliuivHMMU TepUTOPiaTbHUMU YTBOPEH-
HSIMU, SIKi XapaKTepHi JUISI MOCTPaasSHCbKUX KpaiH. B
IHIIMX KpaiHax 3 pafialiiiHO-sAepHUMMU 00’€KTaMU €
NoAiOHI YTBOPEHHSI, MMPOTe HaBPsiA UM MOXKHA BBaXKaTU
ix Tounumu aHamoramu C33. Pa3zoMm 3 TUM, HasIBHICTb
C33 Bimirpae MO3WTUBHY POJIb y 3a0e3MEUeHHI paiio-
JIOTIYHOTO 3aXMCTy HAceJIeHHs, sIKe MeIKae Mobanu3y
AEC. OnnHak 3aKOHOIaBYi i HOpPMaTUBHI JOKYMEHTH YK-
paiHu MicTATh pizHOIUIaHOBI BUMoru 10 C33, sKi mpu3-
BOJISITH IO CYTIEpPEYHOCTE MpH 1X Oe3IocepeHilt iMIuie-
MEHTAallil, a TAKOX J0 IesKUX MPo0deM MPU OJHOYACHI
peaurtizaitii Bciei mokmaneHoi Ha C33 GpyHKIIIOHATLHOCTI.

BUMOI' 10O CAHITAPHO-3AXNCHUX 30H

Y BAKOHOJABYUX I HOPMATUBHUX
JTOKYMEHTAX YKPATHU

CaHiTapHo-3axucHi 3oHu AEC i 3aranbHi

perynsaTopHi ooOmMeXXeHHs

BcTtaHOoBIEHHS caHiTapHO-3aXUCHO1 30HM HaBKOJ10 AEC
BUMATra€ThCs TAKUMM TOKYMEHTAMU:

» 3akoH Ykpainu «I1po BUKopucTaHHS siiepHOi eHeprii
Ta pagianiiiHy 6e3reky» Big 08.02.1995 p. Ne39/95-BP
[1] (cTarTs 45);

>» OCHOBHI caHiTapHi TTpaBuJIa 3a0e3MeYeHHS pamialriii-
Hoi 6e3neku Ykpainu (OCILY) [2] (1. 9.4.2);

» CaHuTapHble MpaBuia IPOSKTUPOBAHUS U IKCILTya-
Tauuu atoMHbix craHuumit (CIT AC-88) [3];

» 3arajbHi MOJIOXEHHS Oe3leKM aTOMHUX CTaHIIiN
(3I1BY-2008) [4] (. 5.3.4, 6.8.3).

ITopiBHSIHHST BU3HAYEHb TEPMiHY «CaHITapHO-3aXMCHa
30Ha» (Tabu1. 1) BUSBIIg€ MOMIOHICTh MiIXO/iB BUIIIE3a3-
HauyeHUX JTOKYMEHTiB, a TakoxX Hopwm paniauiiiHoi 6e3-
neku Ykpainu (HPBY-97) [5].

V Bcix BullleBKazaHux Bu3HaueHHsX (okpim CIT AC-
88 [3]) 3a3Hava€ThCs, IO PiBEHb ONIPOMiHEHHSI JIIOACH ¥
C33 MoxXe IepeBUIINTU KBOTY JIMITY 103u. BuzHaueH-
Ha 3Y Ne39/95-BP [1], HPBY-97 [5] i OCILY [2] ne-
TaJli3yl0Th, 110 TaKa MOXKJIMBICTb CTOCYETHCSI HOPMaJlb-
Hux ymoB excrutyatauii (HYE), Toni gk 3ITBY-2008 [4]
HE MICTUTb TaKOro YTOYHEHHS (TOOTO HIEThCS TIPO
IIMPILINIA CIIEKTP YMOB JIJIsI TAKOTO MepeBulleHHs ). On-
HaK, OYEBUAHO, IO IIPM MOPYILICHHSIX HOPMaJbHUX
ymoB ekcrutyatauii (ITHYE) Ta aBapisix piBHi oOII-
POMiHEHHSI MOXYTh OyTU 3HAYHO OLIbIIMMM, HiXK OPU
HVYE, orxe BincytHicts y 311BbY-2008 [4] Takoro yrou-
HEHHS$ He Ma€ MPUHLIMIIOBOIO 3HAUYEHHSI.

CIT AC-88 [3] BKazyBaJM, 11O piBe€Hb ONPOMiHEHHS
moneit y C33 B HOpMaJbHMX YMOBaX HOPMalbHOIL

INTRODUCTION

Sanitary protective zones (SPZ) of radiation and
nuclear facilities, in general, and nuclear power
plants (NPP) in particular, are specific territorial for-
mations which are typical for post-Soviet countries.
In other countries with nuclear and radiation facili-
ties, there are similar units, but it is hardly to regard
them as exact analogues of SPZs. Still, the existence
of SPZs plays a positive role in the radiological pro-
tection of the public who live near NPPs. However,
the legislative and normative documents of Ukraine
contain diverse requirements for SPZ, which lead to
contradictions during their direct implementation
and also to some problems during simultaneous real-
ization of all functionality assigned to SPZ.

REQUIREMENTS FOR THE SANITARY
PROTECTIVE ZONE IN LEGISLATIVE AND
REGULATORY DOCUMENTS OF UKRAINE
Sanitary protective zones of NPPs and general
regulatory restrictions

Establishment of a sanitary protective zone around
NPP is required by the following documents:

» The Law of Ukraine «On use of nuclear power
and radiation safety» No. 39/95-VR (February 2,
1995) [1] (article 45);

» Basic sanitary rules for radiation protection of
Ukraine (OSPU) [2] (item 9.4.2);

» Sanitary rules for design and operation of
nuclear power plants (SR NPP-88) [3];

» General safety regulations of nuclear power
plants (ZPBU-2008) [4] (items 5.3.4, 6.8.3).

The comparison of definitions of the term «sanitary
protective zone» (Table 1) shows the similarity of ap-
proaches of above mentioned documents and Radi-
ation Safety Standards of Ukraine (NRBU-97) [5].

In all above mentioned definitions (except SR
NPP-88 [3]) it is stated that the level of public expo-
sure in a SPZ can exceed the quota of the dose limit.
Definitions of ZU 39/95-VR [1], NRBU-97 [5] and
OSPU [2] specify that such a possibility is related to
normal conditions of operation (NCO), at the same
time ZPBU-2008 [4] do not contain such an adjust-
ment (that is meant for a wider range of conditions
for such excess). However, it is obvious, under viola-
tions of normal conditions of operation (VNCO) and
accidents the exposure levels can be much higher
than under NCO, therefore lack of such a clarifica-
tion in ZPBU-2008 [4] is not essential.

SR NPP-88 [3] indicate that the level of public
exposure in a SPZ under normal operation can
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Taoauuya 1
BuU3HauyeHHA TepMiHy «CaHiTapHO-3aXMCHA 30Ha»

Table 1
Definitions of the term “observation area”

JlokymeHT / document MonoxeHHs / statement

3Y Ne39/95BP [1] TepuTopisi HABKONO SNEPHOT YCTAHOBKM Ta 06’€XTIB, NPU3HAYEHMX 1 NOBOXEHHS 3 PaliOaKTUBHUMM BiAX0AaMM, Ha SIKiii piBeHb
OMPOMIHEHHS NI B YMOBAX HOPMAIbHOI eKCrUTyaTauii MOXe NepeBuLLYBaTW KBOTY NIMITY J03K A1 HACENeHHs. Y CaHiTapHo-
3aXUCHIl 30Hi 3aD0POHSIETLCS NPOXMBAHHS HACENEHHSI, BCTAHOBMIOTHCS 0OMEXEHHS Ha BUPOOHUYY JiSNbHICTb, L0 HE CTOCYEThCS
SePHOI YCTaHOBKM abo 00’€KTiB, NPU3HAYEHMX A/isl NOBOAXEHHS 3 PafioaKTUBHUMM BiaX04aMM, Ta 3MINCHIOETLCS KOHTPOMb 3a
pagiaiiitium ctaHom. OcoBnMBOCTI pexuMy, PO3MIPK Ta MeXi 3a3Ha4YEHOI 30HU BU3HAYEHI CTATTElO 45 LbOro 3aKoHy.

The territory around the nuclear installation and facilities intended for radioactive waste handling, where the level of public exposure
in normal operation can exceed the quota of dose limit to the public. In a sanitary protective zone the residence of population is
prohibited, restrictions on production activity not related to nuclear installation or facilities for radioactive waste handling are estab-
lished, and radiation of is performed. Mode peculiarities, sizes and boundaries of the zone are defined in Article 45 of this Law.

ZU 39/95-VR [1]

HPBY-97 [5], OCMY [2] TepuTopis HaBKONO pajiaLliiHo-sAepHOro 06'eKTa, i PiBEHb ONPOMIHEHHS Mtofei B yMOBAX HOPMasbHOI ekcrnyaTaLyi Moxe
MepeBULLMTM KBOTY NiMITY 1031 st kateropii B. B C33 3a60poHSETbCS NPOXMBAHHS HACENEHHS!, BCTAHOBIOKTLCS 0OMEXEHHS
Ha BUPOBHMYY AiANbHICTb, WO HE Ma€ BiAHOLLEHHS 40 pagialiiHo-aaepHOro 06'ekTy, Ta NPOBOANTLCS PagiauiiiHuii KOHTPOSb.

NRBU-97 [4], OSPU [2] The territory around the radiation and nuclear facility where the level of public exposure in normal conditions of operation can
exceed the quota of the dose limit to the category V. In a SPZ the residence of the population is prohibited, restrictions on produc
tion activity that does not related to radiation and nuclear facility are established, and radiation monitoring is performed.

Ch AC-88 [3] Tepputopust Bokpyr AC, Ha KOTOPOIA YpOBEHb 00My4EHMs IIOLEN B YCNIOBUSIX HOPMAIbHOIA SKCMyaTaummn YYPeXAeHUs MOXET
npesbicUTb Npeaen fo3bl [/, B caHuTapHO-3alumMTHOI 30He YCTAHABNMBAETCS PEXWUM OrPAHUYEHMIA U NPOBOAMTCS PAaMALMOHHBINA
KOHTPOJb.

The territory around NP on which the level of public exposure in normal conditions of operation of an institution can exceed the

dose limit LD. In a sanitary protective zone, the mode of restrictions is established, and radiation monitoring is performed.

SR NPP-88 [3]

3MnbY-2008[4] Teputopisi HaBkono AC, Aie piBeHb ONPOMIHEHHS NIOAEI MOXE NEPEBMLLYBATM KBOTY NiMITY 4031 Ans kateropii B. Y caHitapHo-
3aXMCHIli 30Hi 3a00POHSIETLCS NPOXMBAHHSI HACENIEHHS!, YCTAHOBIOIOTLCS 0OMEXEHHS Ha BUPOBHUYY AiANbHICTb, ska HE CTOCYETHCS
10 AC, a TakoX 3AIACHIOETbCS PagiaLiiHW KOHTPOMb.

The territory around NP, where the level of public exposure can exceed the quota of the dose limit to the category V. In a SPZ the

residence of the population is prohibited, restrictions on production activity that does not related to NP are established, and radia-

ZPBU-2008[4]

tion monitoring is performed

eKcCIUTyaTalii MOXe MepeBULLIMTH JIIMIT 1031, SKUi Ha yac
puxony CIT AC-88 cranosuB 5 M3p-pik’'. Lle 3HaueHHd Y
125 pasiB Oijbllie KBOTH JIIMITy J03H, SIKA BUKOPUCTO-
BYETBHCSI Y YOTUPHOX iHIIMUX HOKyMeHTax. HaBiThb miciist
3HWXKEHHS JIiMiTy 1031 10 1 M3B-pik’ (3 mosiBoto HPBY-
97 |5] i 3akony Ykpainu «I1po 3axucT JTIOIUHA Bif BITJINA-
BY iOHi3ylouoro BUMNpoMiHIOBaHHS» Big 14.01.1998 p.
Nel15/98-BP [6]) oomexennss CIT AC-88 [3] O6ynu y 25
pasiB OiIbII M SIKMMM, HiXX B iHIIMX TOKYMEHTAX.

VYci posrsHyTi JoKyMeHTH (3HOBY 3k okpiM CIT AC-88
[3]) Bkasytoth Ha Taki BuMoru 1iono C33:
> 3a00poHa Ha MPOKWBAHHS HACEJIEHHS;
> OOMEXEHHSI Ha BUPOOHMYY IislJIbHICTh, 11O HE Ma€
BiTHOIIIEHHS 10 pamiallifHO-sIIepHOTro 00’ €KTAa;
> 3[iIMCHEeHHS padialliifHOro KOHTPOJIIO.

Crarta 45 3Y Ne39/95-BP [1] metanisye 11i BUMOTH,
30Kpema: «V caumimapno-3axuchiii 30Hi 3A00pOHAEMbCS
PO3MiUeHHs Jcuaux 0yOuHKie ma epomadcokux cnopyo, ou-
mauux ma AIKy8aabHO-0300p08HUX YCMAHO8, A MAKOIC
NPOMUCA0BUX NIONPUEMCMB, 00’ €EKMIE epOMAdCbK020 Xap-
YYBaHHs, OONOMIJNCHUX MA iHWUX CNOPYD, He NO8 A3aHUX 3
disnbricmio s0epHOi ycmanoeku abo ob’ekma, npuszHaue-

exceed the dose limit, which at the time of publica-
tion of SR NPP-88 was 5 mSv-y"'. This value is 125
times higher vs. quota of dose limit used in four other
documents. Even after the dose limit was decreased
to 1 mSv-y"! (with appearance of NRBU-97 [5] and
the Law of Ukraine «On protection of a human
against the exposure to ionizing radiation» No.
15/98-VR (January 14, 1998) |3]) restrictions in SR
NPP-88 [3] were 25 less than in other documents.
All examined documents (again except SR NPP-
88 [3]) indicate on such requirements regarding SPZ:
> the ban on the residence of the population;
> the restrictions on production activity that is not
related to a radiation and nuclear facility;
> the implementation of radiation monitoring.
Article 45 of ZU 39/95-VR [1] details these
requirements, in particular: «In the sanitary protective
zone it is prohibited to arrange residential houses, pub-
lic buildings, children’s, medical, and health-improving
institutions, and also industrial enterprises, catering
objects, ancillary and other buildings not related to the
activity of a nuclear installation or facility designed for
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HO20 0N NOBOOJNCEHHA 3 pAdiOAKMUBHUMU 8i0X00amu».
Omxak 3Y Ne39/95-BP [1] He KOHKpeTHU3yE OOCSTU
KOHTPOJIIO 3a pajialiiiHuM cTaHoM. Taki TOJOXeHHSs
BiICYTHI i B iHIIUX TPhOX JOKyMeHTax, y T.4. B 3[1BY-
2008 [4], xoua OCTaHHiI BCTAHOBJIIOIOTH BUMOI'M IIOAO
nmapamMeTpiB KOHTPOJIIO y 30Hi crmocTepexeHHs (1o-
TY>XHICTb MOTJIMHYTOI J03M, BMICT PamiOHYKIiIiB ¥y
00’eKTaX HABKOJMIIHbOTO MHPUPOIHOIO CEepPeaOBMIIA,
MPOAYKTax XapuyyBaHHS TOIO). 3BMYAHO, SIKIIO BBa-
xkatu C33 yactuHo1o0 30HU cnioctepexeHHs (3C), To BU-
MOTU 10 KOHTPOJIIO B OCTaHHIiA IOLIMPIOIOTHCS 1 Ha
C33, ognak Take BkinageHHs C33 y 3C He € 0OUeBUIHUM.
Hanpuxman, y OCITOPB 99/2010 [7] BKa3yeThCs1, 11O
BHYTpilIHs rpaHus 3C 3aBXAU CIIBIIAIA€ 3 30BHILLIHb-
oto rpanuieio C33. Y 3aKoHOIaBCTBI YKpaiHH Take po3-
MEKYBaHHS HE € YiTKUM.

CIT AC-88 [3] TakoX BKa3yloTb Ha IpPOBEACHHS
paniauiitHoro koHTpouto y C33, omHak iHIII iX MOJ0-
KeHHsT y BuU3HadeHHi C33 KOHCTATyIOTh JIMIIE Ha-
SIBHICTb peXXUMy oOMexkeHHs (0e3 aeTalizallii, siKi came
obMexeHHs MatoTbesl Ha yBasi). I1.2.12 CIT AC-88 [3]
YTOUHIOE, 10 «8 C33 3anpewaemes pasmeujerue yupesnc-
Oeruil, npeonpusmuil U coOpyIceHull, He OMHOCAUUXCS K
AC». Otxe, CII AC-88 [3] ssBHO He 3a00pOHSIE MPOXKU-
BaHHs HaceJIeHHs (MpUHalMHI ocib, SIKi € TpalliBHUKa-
mu AEC) B C33. OgHak BKa3aHE ITOJIOKEHHSI MOXe
TPaKTyBaTUCh TT0 Pi3HOMY (OCOOIMBO IIOHAO 3MICTY Ti€l
loro 4yacTMHM, sKa BKasye Ha BimHomieHHs o0 AC).
Inure nosoxeHHs 1boro X myHkTy CIT AC-88 [3] («6 ca-
Humapuo-3auwumuoii 3one AC moeym pacnonrazamocs 30a-
HUSL U COOpYdCeHUs. N0OcoOH020 u obcayucusarouezo AC
HasHaueHus») He 10Ja€ 0COOJIMBOI ICHOCTI CTOCOBHO 3a-
OOpOHM, aake MOXJIMBICTb PO3TAllyBaHHS IEBHUX
00’€eKTiB He CYNpPOBOMXKYETHCSI CJIIOBAMM <«TiJIbKU» abo
«IMIIe», a OTXKE MPEACTABIISIE COO0I0 IIPUKIIAIN «I03BO-
JIEHUX» 00’ EKTIB.

Takum uyunom, 3Y Ne39/95-BP [1], HPBY-97 [5],
OCITY [2] i 3IIBY-2008 [4] BCTaHOBJIOIOTh CXOXi BU3-
HayeHHS C33 Ta 3arajbHi BUMOTHU 10 PEKUMY TEPUTODIl.
KoneH 3 po3MISIHYTUX JOKYMEHTIB He BCTaHOBJIIOE BU-
MOT JI0 peNpe3eHTaTUBHOCTI KOHTPOJTIO 3a padialliitHUM
CTaHOM (HaAMpUKJIa, MepiofMYHOCTI KOHTPOJIIO, CTyIe-
HS TOKpUTTS C33 MyHKTaMM KOHTPOJIIO — KiJIBKOCTI
MYyHKTIiB KOHTPOJIIO Ha oauHuito miomii C33 i T. 1m.).
BiacyTHICTh KOHKPETHHUX MTOJOXEHD 1010 PEMpPe3eHTa-
TUBHOCTiI KOHTPOJIIO € MTOTEHLIIAHUM J>KepeJIOM AOBiJIb-
HOCTI TJIyMa4eHHSI BUMOT 1010 TAKOT'O KOHTPOJIIO.

CrocoBHo CIT AC-88 [3], TO po3risiz i1oro mojiokKeHb
crocoBHO C33 AEC Mae B nesikiii Mipi «iCTOpUYHUIA»
iHTepec. K Bimomo, 3rinHo 3 Po3nopsimkeHHsm Kaoi-
Hety MiHicTpiB YkpaiHu «IIpo BU3HAHHS TaKUMMU, 11O

handling with radioactive waste». However, ZU
39/95-VR [1] does not specify the amount of moni-
toring of radiation situation. Such provisions are also
absent in other three documents, including ZPBU-
2008 [4], although the latter establish the require-
ments regarding parameters of the monitoring in the
observation area (absorbed dose rate, radionuclides
content in environmental objects, foodstuffs, etc.).
Of course, if it is considered the SPZ is a part of the
observation area (OA), the requirements to the mon-
itoring in the OA are also applicable for the SPZ, but
such inclusion of the SPZ to the OA is not obvious.
For instance, OSPORB 99/2010 [ ] indicate that the
inner boundary of the OA always coincides with the
external boundary of the SPZ. Such a distinction in
Ukrainian legislation is not clear.

SR NPP-88 [3] also denote execution of radiation
monitoring in the SPZ, but other their provisions in
the SPZ definition indicate only the presence of
restriction mode (without detailing what kind of
restrictions are meant). Item 2.12 in SR NPP-88 [3]
specifies «in the SPZ it is prohibited to arrange institu-
tions, enterprises and buildings not related to the NP».
Thus SR NPP-88 [3] do not prohibit explicitly habi-
tation of the population (at least those who are work-
ers of NPP) in the SPZ. However, this provision may
be interpreted differently (particularly regarding to
the content of its parts, pointing to the relevance to
the NP). Another provision of the same item of SR
NPP-88 [3] («in the sanitary-protective zone of the
NP, buildings and constructions intended for ancillary
and service purposes of the NP can be located») does
not add much clarity regarding the prohibition, since
the possibility of the arrangement of certain objects is
not accompanied by the word «only» and thus con-
stitutes examples of «permissible» objects.

Thereby, ZU 39/95-VR [1], NRBU-97 [5], OSPU
[2] and ZPBU-2008 [4] establish similar SPZ defini-
tions and determine the general requirements for the
territory mode. None of the reviewed document
establish requirements for representativeness of the
monitoring of the radiation situation (e.g., monitor-
ing frequency, extent of coverage of SPZ by monitor-
ing points — the number of monitoring points per
unit area of SPZ, etc.). The lack of specific state-
ments regarding the representativeness of monitoring
is a potential source of arbitrary interpretation of the
requirements for such monitoring.

Regarding SR NPP-88 [3], examination of its pro-
visions concerning SPZ of NPP has to some extent a
«historical» interest. As well known, according to the

b 94



ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

EPIDEMIOLOGY

AND DOSIMETRY

BTpPaTUJIM YMHHICTb, Ta TAKUMU, 1110 HE 3aCTOCOBYIOTHCS
Ha TepuTopili YKpaiHu, aKTiB CaHiTapHOIO 3aKOHOAAB-
ctBa» Bim 20 ciuns 2016 p. Ne 94-p [8], 3 1 ciunsg 2017 po-
Ky «akmu CaHimapHozo 3aKoH00aécmea, GUOAHI UeHm-
panvHumu opeanamu euxonas4oi eéraou CPCP, ¢ momy
yucai ix nocadosumu ocobamu, AKUMU 3AMEEPOICEHO
CaHimapHi, CAHIMAPHO-2I2i€EHIYHI, CAHIMAPHO-NPOMU-
enioemiuni, canimapHo-enioemionoeiuti, npomuenioemiuti,
2leieHiuHI npasuna i Hopmu, OepucasHi caHimapHo-enide-
MIOA0IMHI HOPMAMUBU MA CAHIMAPHI pe2aameHmu» BU3-
HAIOTBCST «MAKUMU, WO He 3aCMOCO8YIOMbC HA MepUumo-
pii Ykpainu». CTOCOBHO aHAJIOTIYHUX aKTiB YKpaiHCHKOL
PCP, To BoHU BU3HAIOTBCS «MAaKUMU, W0 MPAmUuIU YuH-
Hicmb». O4EeBUAHO, 110 AO BKA3aHOIO IEepeiKy BiZHO-
catbes i CIT AC-88 [3]. Otke, 3 1 ciung 2017 poky CIT
AC-88 [3] Ta ixHi BUMOTM B3arajli HeMa€ HeoOXimHOCTi
Opatu 1o po3misaay. PazoMm 3 TMM, mpocTa BigMiHa 3ac-
TapiJIMX JOKYMEHTIB (0 SIKMX TaKOXK BiTHOCSThCS, HaIl-
puxian, «CaHuTapHbIe IIpaBUIa 00paIeHUS C paaroaK-
TuBHBIMU oTxogamu» (CITOPO-85) [9]) 6e3 BuIycky
HOBUX IPU3BE/E 10 MOSIBY MeBHUX Hilll Y AeSIKUX MUTaH-
HSIX CTOCOBHO, 30KpeMa, CaHiTapHOIO i caHiTapHO-
ririenignoro perymoBanHs (y T.4. 111 AEC).

CaHiTapHo-3axucHi 3ouum AEC

i aBapiiHe pearyBaHHS

IMTonoxeHHs1, mpeacTaBieHi y IOIEepeaAHbOMY IIiIPO3-
nii, TpaktyBanu C33 sIK TepUTOpito, Ha SIKili piBeHb OIT-
POMiHEHHS JIIofeli MOXe TEepPeBUIILYBaTH KBOTY JIIMITY
031, Ta Ie¢ BCTAHOBJICHO TEeBHi 3a00POHU i OOMEKEHHS
(11om0 MPOXMBAHHS HACEJIEHHS Ta BUPOOHWYOI HislThb-
HocTi). Jlani OymyTh TpoaHalli3oBaHi MOJOXKEHHS, SIKi
posrngaaoTs C33 min iHmmM kKytoMm. 3I11BY-2008 [4]
OJHUM i3 (PyHAAMEHTAJIbHUX MPUHLUIIB 0e3IeKu BU3-
HayalTh CTpaTerilo TJIMOOKOEIIeJOHOBAHOIO 3aXUCTY,
dKa 3a TUM JOKYMEHTOM peali3yeThCsl Ha I’ SITU PiBHSIX.
IT’atum piBHEM 1i€i cTparerii € aBapiiiHa TOTOBHICTb i
pearyBaHHsI. OOTHMM 3 €JIEMEHTIB 3a0e3MeYeHHS 1IHOTO
piBHS € BcTaHoBiIeHHS HaBKoJio AEC caniTapHO-3axuc-
Hoi 30Hu. Ha Bigminy Bin BctanoBieHHs 3C (110 TaKOX
€ €JIeMEHTOM 3a0e3IeUeHHS 1T SITOrO PiBHS), TTOJOXEH-
Hs 11010 BcTaHoBAeHHS C33 BUAAETHCS HAbaraTo MeHII
3araJlbHUM 1 JeKJIapaTUBHUM, OCKiIbKM HasgBHiCTE C33
BiZicyBa€ HaceJeHHS BiJ TOTEHILiHO HebOe3MeuHOoro
00’ekra. Take mosnoxeHHs Hamae C33 e i mpoTua-
BapiliHOTO HaIIOBHCHHSI.

Sx Bimomo, mokymentramm MAIATE (3oxpema, [10,
11]) BU3HAUYAIOTHCS TTOHSTTS «aBapiliHUX 30H», 10 SIKUX
BiIHOCATBCS «30Ha TOIEPEKYBAIBHUX 3aXO[iB» (pre-
cautionary action zone, 3I13) i «30Ha ILIaHYBaHHS
TepMiHOBMX 3aXMCHUX 3aX0iB» (urgent protective action

Order of the Cabinet of Ministers of Ukraine «On
recognition of the sanitary legislation acts as stale and
not applicable in the territory of Ukraine» of 20
January 2016 Ne 94-r [8], from January 1, 2017 «the
sanitary legislation acts issued by central executive
authorities of the USSR, including their officials, which
approved the sanitary, sanitary-hygienic, sanitary-
and-anti-epidemic, sanitary-epidemiological, anti-epi-
demic and hygienic rules and regulations, state sani-
tary-epidemiological guidelines and sanitary regula-
tions» recognized «as not applicable in the territory of
Ukraine». Concerning similar acts of the Ukrainian
SSR, they are recognized as «stale». It is obvious that
SR NPP-88 [3] are also related to the specified list.
So since January 1, 2017 it is not necessary to take
into consideration SR NPP-88 [3] and their require-
ments. However, the simple repeal of outdated docu-
ments (which also include, for example, «Sanitary
rules for radioactive waste management» (SRRAW-
85) [9]) without issuing new ones will lead to the
appearance of certain niches in some issues concern-
ing, in particular, sanitary and sanitary-hygienic reg-
ulations (including for NPPs).

Sanitary protective zones of NPPs
and emergency response
The provisions presented in the previous subsection
interpreted SPZ as the territory, where the level of
public exposure can exceed the quota of the dose
limit, and certain bans and restrictions are estab-
lished (regarding habitation of the population and
production activity). The provisions that consider
SPZ from another angle are analyzed further.
ZPBU-2008 [4] determine as one of the fundamen-
tal safety principles the strategy of defence in depth,
which according to the document is implemented on
five levels. Fifth level of this strategy is emergency
preparedness and response. One of the elements for
ensuring of that level is an establishment a sanitary
protective zone around a NPP. In contrast to the
establishment of OA (which is also an element of the
fifth level), the provisions regarding the establish-
ment of SPZ appears to be much less common and
declarative, since availability of SPZ moves the pop-
ulation away from potentially dangerous object. Such
a provision also gives the «emergency» filling to SPZ.
As is well-known, the term «emergency zones» is
defined in the IAEA documents (|10, 11] in partic-
ular). Thereunder the emergency zones include a
«precautionary action zone» (PAZ) and an «urgent
protective action planning zone» (UPZ). Both
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planning zone, 3T3). OOuABI 30HMW TpU3HAYEHi I
3MiiICHEHHSI TePMIiHOBUX 3aXMCHUX 3aXOMiB Y BHUIIAIKY
sIIepPHO1 200 palioJoriyHOI aBapiiiHOI CUTYallii:

> 3 METOIO 3HIDKEHHSI PU3MKY MOSIBU CEPUO3HUX JeTep-
MiHiCTUYHMX eheKTiB 3a MexkaMu MaiigaH4yurka (3113) ta
> 3 METOIO0 3aM00iraHHs1 OTpUMaHHS 103 32 MEXXaMU Maii-
JJaHUYMKA y BiAINOBIAHOCTI 3 MiXKHApPOAHUMM HOPMaMU
oesmneku (3T13).

3axucHi 3axonu B Mexax 3[13 nmoBUMHHI BXXMUBaTUCh 10
ab0 HEBOOB3i Mic/asg BUKUAY PagioaKTUBHOIO Marepianry
abo OIpOMiHEHHSI, 3BaXKalyd Ha YMOBU, 11O CKJIAJIUCh
Ha ycTaHOBLi. 3axMcHi 3axoau B mexax 3T3 moBUHHI
BUKOHYBAaTUCh HA OCHOBi MOHITOPUHTIY HABKOJIHUILIHHOTO
cepenoBuila ado (y BiAMOBIAHMX BUMAAKaAX) 3 ypaxyBaH-
HSIM YMOB, 110 CKJIQJIMCh Ha YCTAHOBIIL.

Y HauioHalbHMX OOKYMEHTaX YKpaiHM TMOHSITTS
«aBapiitHuX 30H» (Y BUIJIAAI, SK iX mogae MATATE) Bin-
cyTHi. OnHak, nojoxeHHs1 311bY-2008 [4] Hamae C33
BJIACTUBOCTI, 1110 TIOBUHHI OyTU NMpUTaMaHHi HalliOHAIb-
HUM aHajioram 3113.

Cnin Bim3HauuTy, 1o 3rigHo 3 [11], w1 peakTopiB 3
piBHeM NOTYKHOCTi Oiibie 1000 MBT (Terut.) pekoMeH-
pmoBannMu posMmipamu 3I13 € 3—5 kM. fKx Bigomo,
po3Mmipu gitounx C33 AEC YkpaiHu ckiagamoTh 2,7 KM
a1 XAEC i 2,5 km — ming iHmux AEC. To6to, 3HauyeH-
Hs pekoMeHaoBaHux po3MipiB 3113 Bim 10 % mo 100 %
Oinbmri, Hix po3mipu gitounx C33 AEC Ykpainn. Buxo-
JISTYM 3 LIbOT'O IIPOCTOTO MOPiBHSIHHS, MOXKHA OYiKyBaTH,
mo po3Mipu gitounx C33 AEC YkpaiHu MOXyTb OyTH
JIe1o 3aMalli IJIsl MoKJagaHHs Ha Hux yHkuin 3113,

J1J1s1 BBEIEHHSI KOHTP3ax0/iB B aBapiliHMX yMOBaX 3aK0-
HOJIABCTBOM YKpaiHM BCTaHOBJICHO BIiAMOBIiAHI KpUTEPii,
npeAcTaBiieHi B 3akoHi YkpaiHu «I1po 3axucT TIoquHU Bif
BITIMBY 10Hi3yI0YOTO BUITpOMiHIOBaHHSI» Bix 14.01.1998 p.
Ne15/98-BP [6] (ct. 8) Ta y HPBY-97 [5] (momarok 7). Lli
KpUTepii BAKOPUCTOBYIOThCS, 30KPEMa, Y BUMOTI'aX J10 BU3-
HadeHHs po3MipiB C33, mpeacTaBieHuX B Ta0. 2.

ChinbHo10 (LILJIKOM O4iKyBaHOIO i 0YEBHMIHOI) BUMO-
rolo B ycixX 3a3HaueHMX gokymeHTax (okpiMm HPBY-97
[5], B IKuX TaKi MoJI0OKEeHHS BiICYTHi) € OOTpYHTYBaHHS
i BU3HauYeHHs1 po3MipiB C33 Ha eTarti mMpoeKTyBaHH:. 3Y
Ne39/95-BP [1], OCITY |2] i 3I1BY-2008 [4] oOomexy-
IOTBCSI LIUMMU TTOJIOXKEHHSIMU.

JoxymeHT «Bumoru 3 6e3meku 1o BUbopy MaiigaH-
yukKa JJisI po3MilleHHs aToMHoi cTtaHuii» (BBBM
AC) [12] meranizyBaB Bumoru 3I1bY-2008 [4] mono
3B’s13Ky MiX poamipamu C33 Ta aBapiiHUM peary-
BaHHSIM.

Heiio mapanoxkcaibHUM nosioxeHHsIM BBBM AC [13]
€ HeoOXigHicTh BpaxyBaHHsI po3mipy C33 mpu BU3HA-
YeHHi 3araJbHOi BCTaHOBJeHOI moTykHOcTi AEC i

zones are designed to take urgent protective
actions in the event of nuclear or radiological
emergency:

> in ordet to reduce the risk of emergence of severe
deterministic effects outside the site (PAZ) and

> with the purpose of averting the doses off the site
in accordance with international safety standards
(UPZ).

Protective actions within PAZ are to be taken
before or shortly after a release of radioactive
material or an exposure on the basis of the prevail-
ing conditions at the facility. Protective actions
within UPZ are to be taken on the basis of envi-
ronmental monitoring or (as appropriate) prevail-
ing conditions at the facility.

Concepts of «emergency zones» (in the form as
the TAEA provides them) are missing in national
Ukrainian documents. However, the provision of
ZPBU-2008 [4] gives to SPZ the properties that
should be inherent to national analogues of PAZ.

It should be noted, according to [11], for reactors
with power over 1000 MW (th) recommended PAZ
sizes are 3—5 km. As it is known, sizes of existing
SPZs of Ukrainian NPPs are 2.7 km for KhNPP, and
2.5 km for other NPPs. That is the values of recom-
mended sizes of PAZ from 10 to 100 % greater than
sizes of SPZs for operating Ukrainian NPPs. Based
on this simple comparison, it can be expected that
the sizes of existing SPZs of Ukrainian NPPs can be
slightly small for laying PAZ functionality on them.

For countermeasure introduction in emergency,
the appropriate criteria are presented in the Law of
Ukraine «On protection of a human against exposure
to ionizing radiation» (January 14, 1998) No. 15/98-
VR [6] (Article 8) and in NRBU-97 [5] (Annex 7).
The criteria are used, in particular, in requirements
for determining the SPZ sizes, presented in Table 2.

Common (quite expected and evident) require-
ment in all these documents (except for NRBU-97
[5] where such provisions are absent) is substanti-
ation and determination of SPZ sizes at the design
stage. ZU 39/95-VR [1], OSPU |2] and ZPBU-
2008 [4] confine themselves to those provisions.

The document «Safety requirements for site
selection for the placement of a nuclear power
plant» (VBVM NPP) [12] specified requirements
of ZPBU-2008 [4] regarding the relationship
between the SPZ sizes and emergency response.

Slightly paradoxical provision of VBVM NPP
[12] is the necessity to consider the SPZ sizes for
determination the total installed capacity of NPP
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Ta6nuusa 2
Bumoru go po3mipiB i Mex caHiTapHO-3aXMCHOT 30HU

Table 1
Definitions of the term “observation area”

JlokymeHT / document MonoxeHHs / statement

3Y Ne39/95BP [1] BuW3HayaloTbC Y NPOEKTi 3riAHO 3 HOPMamK, NpasuaaMM | CTaHgapTamu y cdepi BUKOPUCTAHHS SAEPHOI eHepril, ... Y3roLXyThCs
3 OPraHoOM JEPXaBHOr0 PerymioBaHHS SAepHOI Ta pafiaLiHoi Oeaneku (CT. 45).
Defined in the design in accordance with the regulations, rules and standards in the field of use of nuclear energy, ... approved

with the state regulatory body of nuclear and radiation safety (Article 45)

ZU 39/95-VR [1]

HPBY-97 [5] BipcyTHi

NRBU-97 [4] Absent

ocny [2] MpoekTHa AOKYMEHTALLil MOBUHHA MICTUTI HEODXIAHY | AOCTATHIO iHGOPMaLLt0, PO3PaxXyHKW, 0OrPYHTYBAHHS, 3BELEHHS, LU0
CTOCYIOTHCS ... 0BIPyHTYBaHHs po3mipis ... C33... (n. 9.1.3)
Mexi ... C33 nignpuemcTaa Ha CTapji NPOEKTYBaHHS MOTOLLXYIOTLCS 3aKNafilaMi AepXaBHOI CaHITapHO-EnifeMioNoriyHoi CryX6u
MO3 Ykpaitm (n. 9.4.7)

OSPU [2] The design documentation must contain the necessary and sufficient information, calculations, substantiations, reports, concerning

... the justification of sizes of ... SPZ... (item 9.1.3)
The boundaries ... of SPZ of an enterprise on a design stage are agreed by institutions of the state sanitary and epidemiological
service of the MH of Ukraine (item 9.4.7)

3M6Y-2008 [4]
ZPBU-2008[4]

BBBM AC [13]

Mpoektom AC 06rpyHTOBYIOTHCS PO3MIPK CaHiTapHO-3aXMCHOT 30HM (1. 6.8.3).
The design of NP substantiates the sizes of a sanitary protective zone (item 6.8.3).

Mpu BU3HAYEHHI 3arabHOI BCTAHOBNEHOI MOTYXHOCTI AC Ta TexHiYHMX xapakTepucTuk AC ypaxoByIOThCS... PO3MIP CaHITapHO-
3aXMCHOI 30HMU... (1. 2.4)

3a pesynbraramu ouiHKK pagiaviiiHoro BnauBy AC Ha HaceNeHHs Ta HABKOMLLHE NPUPOAHE CEPENOBMLLE ... BU3HAYAOTLCS
CaHITapHO-3axMCHa 30Ha | 30Ha CMOCTEPEXeHHs | 3a6e3neyyeTbCs MOXIMBICTb Peani3aLii KOHTP3axoAis, nependayeHnx NyHKTOM
7.23 HPBY-97 (n. 4.13)

Po3Mipy CaHITapHO-3aXMCHOI 30HU BU3HAYAIOTLCS TakuMK, 100 Npu HOpManbHIi ekcrutyatauii AC, NOPYLUEHHIX HOPMATLHOI
ekcnnyarauii Ta 3HTTI 3 ekcrutyarawyi AC He nepeBwLLyBanach KBOTa NiMITy 1031 A HACENEHHS 3a il Mexamu, YCTaHOBNEHA B
nyHkTi 5.5.4 HPBY-97, a npu NpoekTHIX aBapisix 1031 ONPOMIHEHHS HACENIEHHS HA MEXi CaHITapHO-3aXUCHOI 30HM Ta 3a il Mexamu
He NepeBuLLYBaNM KpUTEpIi BBRAEHHS KOHTP3ax0AiB BiANOBIAHO A0 nyHKkTy 7.38 HPBY-97 (n. 4.14)

For determination the total installed capacity of NP and the technical characteristics of NP it is taken into account ... the size of the
sanitary protective zone ... (item 2.4)

Upon assessment results of radiation impact of NP on population and environment ... the sanitary protective zone and observation
area are determined and the ability of implementation of protective actions is provided specified by item 7.23 of NRBU-97 (item 4.13)
The sizes of sanitary protective zone are determined so that under normal operation of NP, violations of normal operation, and
decommissioning of NP the quota of the dose limit to the public, established in item 5.5.4 of NRBU-97, does not exceeded beyond
its boundaries, and under design basis accidents the doses to the public at the border and beyond sanitary protective zone do not

VBVM NPP [12]

exceed the criteria for the introduction of protective actions according to item 7.38 of NRBU-97 (item 4.14)

texHiuHnx xapakrtepuctuk AEC. Taka BuMora o3Havae,
1110 3arajibHa MOTYXHicTh ITpoekToBaHO1I AEC 3a/1eXXUTh
Big po3mipiB C33, a He HaBMaKU.

OcHOBHUM TI0JTOKeHHSIM 111010 po3MmipiB C33 AEC y
BBEBM AC [13] € BuMora nmpo HemnepeBUILEHHS TaKUX
PIiBHiB:
> nipyu HYE, ITHVE Ta 3H4TTI 3 ekcriyaTalii — KBoTa
JIIMITY 403U JJI1s1 HACeJIeHHS;
> TIpu TIpoekTHUX aBapisax (ITA) — kputepii BBeAeHHS
HeBiIKIagHUX KoHTp3axodiB (tabmuusg 1.7.1 HPBY-
97).

Lum momoxxenasm BBBM AC [13] dakTnaHo po3mim-
proe Bumoru 3Y Ne39/95-BP [1], OCITY [2] i HPBY-97
[5] (a Takox 3ITBY-2008 [4]), ocKinbKu:

1) ui HOKyMeHTH (BKa3ylOouHu Mpo KBOTY JiMiTy 1031) 3ra-
IVIOTh JIUIIIEe TIPO HOPMAJIbHY eKCIUTyaTallilo (OKpiM

and the technical characteristics of NPP. This
requirement means that the total power of designed
NPP depends on the SPZ size, not vice versa.

The main provision in VBYM NPP [12] regard-
ing the SPZ sizes is the requirement about non-
exceeding the following levels:
> under NCO, VNCO and decommissioning —
the quota of the dose limit to the public;
> under design basis accidents (DBA) — the crite-
ria for the introduction of emergency protective
actions (table A.7.1 NRBU-97).

This provision of VBVM NPP [12] practically
extends requirements of ZU 39/95-VR [1], OSPU [2],
and NRBU-97 [5] (and also ZPBU-2008 [4]), since:
1) these documents (indicating the quota of the dose
limit) mention only the normal operation (except
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3I1bY-2008 [4]) i He 3raayloTh PO MOPYLIEHHS HOP-
MaJIbHOI1 eKCIlIyaTalii Ta 3HsITTA 3 ekcryaTtanii AEC;
2) 1i TOKYMEHTU SIBHO HE BKa3ylOTh, III0 3a MeXXKaMM
C33 kBoTa JIiMIiTYy 103U IJIs1 HaCeJeHHS He MOXKe Tiepe-
BUIILYBAaTUCh P HOPMaJIbHIM eKCcIuTyaTallii (BOHU 3a3-
HavaloTh, 1o BcepennuHi C33 Moxe IepeBUIlyBaTHUCh
KBOTa JIIMITY A03U [Jis1 HACeJeHHsI, ajie 1ie He OJHe i1 Te
came).

BEBM AC [13] TakoX € TeplInM JTOKYMEHTOM, IO
BBOJUTD 3B’S130K MixX po3MipaMu C33 i KOHTp3axodaMHu.
Ockinbkn BBBM AC [13] He yTOYHIOIOTH, SIKi came
KOHTpP3axoau MaloThCs Ha yBasi, (yci UM Julle JesKi 3
HUX) OYEBUIHO, IO CIiI BpaxyBaTH HeIEPEBUIICHHS
PiBHIB 1J1 yCiXx KOHTp3axodiB. OcCKilbKM HaWHMXKYI
piBHI 3a3HaueHi s oOMexXeHHsI mnepedyBaHHS Ha
Bigkputomy mnoBiTpi, To Bumora BBBM AC [13] o3Ha-
yae, 1o npu [TA mo3u onpoMiHeHHS, SKi BilBepTalOTh
3a Meplli OBa THXHI ITiCas aBapii, IS HAceJIEHHS Ha
mexi C33 Tta 3a i MexkaMu MOBMHHI BiIIIOBiIaTy TaKUM
YMOBaM:
> 71032 Ha BCe TiJ1o I AiTeit — He Oinbiie 10 M3B (HUX-
Hs Mexa BunpasaaHocti (HMB) — 1 M3B);
> J103a Ha BCe TiJIo WISt mopocaux — He Oinbine 20 M3B
(HMB — 2 M3B);
> 71032 Ha LIIMTOIOAIOHY 3a103y U1l JiTeit — He Oijblie
100 mIp (HMB — 20 mIp);
> Jl03a Ha LIUTOINOAIOHY 3a/103y I AOPOCIUX — HE
oinbire 300 mIp (HMB — 50 mIp);
> J103a Ha LIKipy 11 aiteit — He Oitbine 300 mIp (HMB —
50 mIp);
> 703a Ha WKipy 11 Jopocinx — He Oinbire 500 mIp
(HMB — 50 mIp).

ITonmoxenHnss mono 3B’s13ky C33 1 MOXIMBHUX
Hacinkis aBapiii € Takox y CIT AC-88 [3]. Onnak y CII
AC-88 [3] ui monmoxkeHHS ¢c(OpPMYJILOBaHI HE IK BUMO-
i 1o po3mipiB C33, a y IKOCTi BUMOT 10 CUCTeMHU Oe3-
neku AC, sika BUBHAYAETHCS SIK «KOMNACKC MEXHUYECKUX
U OpP2AHU3AYUOHHbIX MepOonpuamuil, 06ecnevusaoujux
HopmanwvHyto akcnayamauuro AC, npedynpescderue asa-
puil u oepanuyerue ux nocaedcmeuil». Ilpore 3a n.3.1.4
CI1 AC-88 [3] Bumaranaoch, o0 IpH IIPOCKTHUX
apapisx 3 HaWOINbII BaXXKUMHW HAcCJiIKaMKU 3HAYE€HHS
eKBiBaJleHTHUX 1HAMBIAyaJlbHUX O03, PO3PaXOBaHUX
MPY HAWTipILIMX MOTOAHUX yMoBax Ha TepuTopii AEC Ha
rpanuui C33 i 3a ii mexamu, He mepeBuiryBagu 300
M3Bpik' Ha MUTOMOAIOHY 3aj03y OIiTEH 3a paxyHOK
iHraganii i 100 mM3B-pik' Ha Bce TiJIO 3a paxyHOK
30BHIIIHBOI'O OTPOMiHEHHST (IIi KpuUTepil € OijbIl
M’sakumMu, Hixk BctaHoBieHi BBBM AC [13]). OagHak
CIT AC-88 [3] He Bu3Havalu, sIKi caMe MOroaHi yMOBU
BBaXKaTU HaMWTIipIIMMM [JIS1 BiATIOBIIHUX PO3PaXyHKIB.

ZPBU-2008 [4]) and do not mention violations of
the normal operation and decommissioning of NPP;
2) these documents do not indicate clearly that
beyond of SPZ boundaries the quota of the doses
limit to the public can not be exceeded under the
normal operation (they indicate the quota of the
dose limit for the public can be exceeded within
SPZ, but it is not the same thing).

VBVM NPP [12] is also the first document that
introduces the relationship between SPZ sizes and
protective actions. Since VBVYM NPP [12] do not
specify what protective actions are intended (all or
only some of them), it is clear that it should be
considered non-exceeding the levels for all protec-
tive actions. As the lowest levels are specified for
the outdoor restriction, the requirement of VBVM
NPP [12] means that under DBAs the doses avert-
ed during first 2 weeks after an accident for the
public at the border and beyond SPZ should meet
the following conditions:
> dose to whole body for children — maximum 10
mSyv (lower boundary of justification (LBJ) is 1 mSv);
> dose to whole body for adults — not more than
20 mSv (LBJ is 2 mSv);
> dose to thyroid for children — not more than
100 mGy (LBJ is 20 mGy);
> dose to thyroid for adults — not more than 300
mGy (LBJ is 50 mGy);
> dose to skin for children — not more than 300
mGy (LBJ is 50 mGy);
> dose to skin for adults — not more than 500
mGy (LBJ is 50 mGy).

Provisions regarding relation between SPZ and
possible consequences of accidents is also presented
in SR NPP-88 [3]. However, in SR NPP-88 [3] these
provisions are not formulated as requirements to SPZ
sizes but as requirements to NPP security system that
is defined as «a set of technical and organizational
measures to ensure the normal operation of the NP, pre-
vention accidents and limitation their consequences».
However item 3.1.4 of SR NPP-88 [3] required that
under design basis accidents with the most severe
consequences the equivalent individual doses calcu-
lated under the worst weather conditions on the NPP
territory at the border and beyond SPZ, do not
exceed 300 mSv-y' to the thyroid of children due to
inhalation and 100 mSv-y' to the whole body due to
external exposure (these criteria are more lenient
than those established by VBVM NPP [12]). But SR
NPP-88 [3] did not determined what weather condi-
tions are implied as the worst ones for corresponding
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Te came MoxxHa 3a3HauuTH i ctrocoBHo BBBM AC [13].
OcTaHHili He omepye piBHEM KOHCepBaTU3MYy, iMO-
BIPHOCTSIMU UM IHILIUMM CXOKUMU KaTeropisiMu, a mpsi-
MO BKa3ye Ha Te, 1100 «1pu NPOeKmHUX agapisix 0o3u on-
POMIHEeHHs HACEACHHS HA MediCi CAHIMAPHO-3aXUCHOI 30HU
ma 3a ii mexcamu He nepeeuuyyéaru Kpumepii 66e0eHHs
Koump3axodie». 1le pakTUUYHO O3HAYa€ BUMOTY HeIlepe-
BUILIEHHST IEBHUX KPUTEPiiB MpU OyIb-sIKUX yMoBax (Y
T.4. METCOPOJIOriYHMX) Ta iX MOXJIMBOMY MO€EIHAHHI.
Taka BuMora mMoxke MPU3BOAUTU IO HAAKOHCEPBATUB-
HHMX JO30BUX OIIHOK i, IK HACIIIOK, IO 3HAYHUX
po3mipiB C33.

HepkaBHi caHiTapHi MpaBwWIa IJTAaHYBaHHS Ta 3a0yI0BU
HaceneHux nyHKTiB (JICIT TI3HIT) [13] TakoX MicCTSTb
nosoxxeHHs 1mono BeranosineHHa C33. JICIT TT3HIT [11]
BKa3yloTb, 1o po3Mmipu C33 ciin BCTaHOBIIOBATHU
BiIMOBIAHO A0 Ail0OYMX CAHITAPHUX HOPM iX PO3MIlLIEHHS,
a TaKOX 3raayloTb MpO MiATBEPIKEHHSI AOCTAaTHOCTI
posmipiB C33 3a OH/I-86 [14] po3paxyHKamu piBHIB LIy-
My Ta €JIeKTPOMAarHiTHUX BUIIPOMiHIOBaHb 3 ypaxyBaH-
HSIM peajibHOi CaHiTapHOi cuTyallil ((hpoHOBOro 3a0pyI-
HEHHSI, 0CODJIMBOCTEN pebedy, METEOYMOB, PO3U BiTPiB
ta in.). JCI1 II3HII [13] TakoxX permaMeHTYIOTh, IO Ha
30BHilIHI Mexxi C33, 3BepHEHOI 10 XKUTJIOBOI 3a0yI0BH,
KOHIIEHTpallii Ta PiBHI IIKiITUBUX (haKTOPiB HE TIOBUHHI
MepeBUIILYBAaTU iX Tiri€HiYHi HOpMATUBU (TPaHUYHO-I0-
MYCTUMi KOHIIEHTpAIlil, TpaHUIHO-IOMYCTUMI PiBHi), a Ha
MeXi KypopTHO-pekpealliiiHoi 3oH1 — (0,8 Bim 3HaueHb
Takux HopMatuBiB. OmHak mojoxeHHs: ACIT TI3SHIT
[13], BUKJIaAeHi B UMX ABOX OCTAHHIX PEYEHHSX, CTOCY-
FOThCS XiMIYHUX i pi3MIHMX, a He pamiallifHuX (GaKTOPiB.
Po3mexxyBaHHSI MixK IMMU (paKTOpaMU MTPOCTiIKOBYETh-
cay 1.8.2 JICIT TI3HII [13], 1o cTocy€eThes TirieHivHOT
OLIIHKM CTaHY HaBKOJMIIHBOIO cepenoBuila (y T.4. 3a
PO3paxyHKOBUMU MaTepiajlaMU MPOEKTHO-IUIaHYBaJIbHOI
JOKYMEHTAIlil) Ha MpeaMeT 1X BiAIOBITHOCTI TirieHiYHUM
HopMmatusaM. 1llogo OHJ/I-86 [15], To BoHa opieHTOBaHa
Ha po3paxyHOK KOHLIEHTpAaLii y IMOBITpi caMe LIKiJTUBUX
xiMiuHMX peuoBuH. ITpo 1e cBiqyaTh 3arajbHi MOJOXEH-
Hsa OHJ/I-86 [15], y sSIKMX 3ragyeThcsi BUBHAYEHHST 0€3-
PO3MipHUX i TIPUBEACHUX KOHLIEHTpALlili 3 BUKOPUCTaH-
HaMm [JIK (TirieHiYHMX HOPMAaTHUBIB IJId XiMiYHMX (haK-
TOPIB), a TAKOX Te, IO JJISI XapaKTepu3allil K BXiTHUX
JaHuX (KOHLEHTpallisg Ha BUXOMi 3 JixKepesa), Tak i pe-
3y/bTaTiB (KOHIUEHTpallisi B aTMOC(hEepHOMY TOBITpi) BU-
KOPHCTOBYIOTBCSI MAacOBi BEJIIMUYMHM, IO IIpUTaMaHHE
HOPMYBaHHIO came 3a XiMiYHUMHM (PaKTOpaMHU.

ITicna aBapii Ha AEC «®ykycima-1» Ha 3aMOBJIEHHS
HamioHanbHOT aTOMHOI €HEeproreHepymJoi KOMIaHii
«Eneproatom» 0yio po3pooierno COY HAEK 023:2014
«3abe3neueHHd pamiamiiftHoi 6e3mekn. [Topsmoxk BcTa-

calculations. The same can be noted regarding
VBVM NPP [12]. The latter does not operate with
the level of conservatism, probabilities or other simi-
lar categories, it clearly states that «under design basis
accidents the doses to the public at the boundary and
beyond sanitary protective zone do not exceed the crite-
ria for the introduction of protective actions». It actual-
ly means the requirement do not exceed certain cri-
teria under all conditions (including weather condi-
tions) and their possible combination. Such a
requirement could lead to overconservative dose esti-
mates and, consequently, to considerable SPZ sizes.
State sanitary rules of planning and building of set-
tlements (SSR PBS) [13] also contain provisions
regarding establishment of SPZ. SSR PBS [13] indi-
cate that SPZ sizes should be set according to sani-
tary standards in force for their arrangement, and
also mention the confirmation of sufficiency of SPZ
sizes by the calculations OND-86 [14]of levels of
noise and electromagnetic radiation taking into
account real sanitary situation (background contam-
ination, terrain characteristics, weather conditions,
wind rose, etc.). SSR PBS [13] also regulate that at
the outer boundary of SPZ, directed toward residen-
tial housing, concentrations and levels of harmful
factors shall not exceed their hygienic standards
(maximum permissible concentrations, maximum
permissible levels), and at the boundary of the resort
and recreation zone they shall not exceed 0.8 of the
values of such standards. However, the provisions of
SSR PBS [13], stated in last two sentences, are relat-
ed to chemical and physical factors, but not to radia-
tion ones. The distinction between these factors is
traced in item 8.2 SSR PBS [13] that is related to
hygienic assessment of the environment (including
by the calculating materials of a design and planning
documentation) for compliance with hygienic stan-
dards. Regarding OND-86 [14], it is focused on cal-
culation of the air concentration exactly for harmful
chemicals. This is evidenced by the general provisions
of OND-86 [14] where definitions of dimensionless
and normalized concentrations with MPC use are
mentioned (hygienic standards for chemical factors),
and also that to characterize the input data (the con-
centration at the outlet of the source) and the results
(air concentration) the mass quantities (that is inher-
ent in standardization by chemical factors) are used.
After the NPP «Fukushima-1» accident the stan-
dard SOI NNEGC 023:2014 «Radiation safety.
Procedure for the establishment of sizes of the sani-
tary protective zone of NPP» [15] was developed on
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HOBJIEHHSI PO3MipiB caHiTapHO-3aXxMCcHOi 30HU AEC»
[15]. Lleit crangapT iMIIJIEMEHTYBaB I1OJIOXKEHHS
BBEBM AC [12] mogo HemnepeBUIIEHHS KBOTH JIIMITY
no3u mis HaceneHHs (mpu HYE, ITHVYE ta 3H4TTi 3 ekc-
TutyaTallii) i KpuTepiiB BBeACHHS HEBIMKIIATHUX KOHTP-
3axoAiB (Mpu NPOEKTHUX aBapisix). 3 OMIsIAYy Ha XOPCT-
ki Bumoru BBBM AC [13], COY HAEK 023:2014 [15]
nias TTA oOMeXXuBCsT BUMOTaMM TIPO HeTlepeBUILIEHHS
piBHiB 0€3yMOBHOI BUIIPaBAAHOCTI IIJIs HAaceJeHHs Ha
mexi C33 ta 3a 11 mexxamu. COY HAEK 023:2014 [15]
TaKOX HaJa€ AeTajJbHUI ONMUC MoJesel, sIKi BUKOPUC-
TOBYIOThCS JJISI pO3paxyHKiB aTMOC(HEPHOro MepeHocCy,
BUITAIiHHS HA TTOBEPXHIO IPYHTY, BTOPUHHOTI'O BiTPOBO-
TO MiIOMY i TPAHCTIOPTYBAHHS 32 €KOJIOTIYHUMU JIaH-
LIOTaMU.

3acTocyBaHHS perynaropHMX BUMOT
A0 BU3HA4YE€HHS PO3MipiB caHiTapHO-
3axucHux 30H AEC
Sk Bxe Oyno 3azHaueHo Buiie, COY HAEK 023:2014
[16] memro mom’sikimB (y rmopiBHstHHI 3 BBBM AC [13])
3arajibHi BUMOTHU 10 BcTaHoBJIeHHs po3MipiB C33 AEC,
a caMe: BUKOPUCTOBYIOTbCSI KpUTepil 1Jisl piBHIB 0e3y-
MOBHOI BUITpaBaaHOCTi, a He 11t HMB, sxiy 5-10 pa3is
MeHui. He3Baxarouu Ha 1ie, MpaKTUYHEe BUKOPUCTAHHS
COY HAEK 023:2014 [16] BusiBUIO HesKi mpoGiemMu
ioro 3acrocyBaHHs. OOTHUM i3 TOJJOBHUX JIKepPeJl TAKMX
npobneM ctas 1. 1.2 COY HAEK 023:2014 [16], y siKo-
MY 3a3Hauy€HO, IO <«CcmaHdapm 3acmoco8yemuvca 045
VMOUHEHHS PO3MIpI8 CAHIMAPHO-3AXUCHUX 30H AMOMHUX
eAeKmpoCmanyiil, Ki 3HaX005IMbCs 8 eKCHAyamauii ... Ha
nidcmasi ... pe3yasbmamie nepioOUHHUX OUIHOK Oe3nexu».
ITo-mepiiie, BUKOPUCTAHHSI CJIOBA «yTOUHEHHS» MOXE
TPaKTyBaTUCh $IK HEOOXiIHICTh Meperisay po3MipiB
C33. Ilo-npyre, 1eli TyHKT BU3HAYa€ MOXJIMBICTD II€-
perasny po3mipiB C33 mig yac KOXKHOI MepiognyHOI T1e-
pEOLiHKM Oe3MeKU, sIKa BUKOHYETHCS IJIs1 KOXHOTO
eHeprobJioky onuH pa3 Ha 10 pokiB (Hampukjam, IJs
3AEC 3 6 eHeprobaokaMu 1€, YMOBHO Kaxy4yH, O3Ha4Yae
B CepeaIHbOMY 3 MeperIsian KOXHi 5 poKiB).
ITpu BukoHaHHi po3paxyHkiB 3a COY HAEK 023:2014
[16] s KOY AEC BusiBuiocs [17], 1wo:
> Kkputepii 111 HYE He nepeBullytoTbcst 47151 Oyab-sIKO1
BigcTaHi (mpuHaiMHi 6inbiroi 3a 100 m) Big AEC;
> kputepii g ITHYE (cuenapiii po3puBy Terio-
OOMiHHO1 TPYOKM ITaporeHepaTropy) IepeBUILYIOThCS
npuHaiMHi 10 BigcraHi 20 kM Bim AEC;
> KpuTtepii 11s [TA (cueHapiit BigpyuBy KpPUILIKHU MTapore-
HepaTopa) MepeBUILYIOThCS 10 BiacTaHi 5,4 kM Big AEC.
[Ipu Ginbln meTanbHOMY aHami3i y [16] 3’sgcyBaioch, 1110
Jeio HecnoniBaHi pe3yastatd mist [ITHYE € Hacninkom

demand by the National Nuclear Energy Generating
Company «Energoatom». This standard implement-
ed provisions of VBVM NPP [12] regarding non-
exceeding the quota of the dose limit for the public
(at NCO, VNCO and decommissioning) and criteria
for introduction of emergency protective actions
(under design basis accidents). In view of stringent
requirements of VBVM NPP [12], SOI NNEGC
023:2014 [15] contented with requirements on non-
exceeding the levels of unconditional justification for
the public at the boundary and beyond SPZ under
DBAs. SOI NNEGC 023:2014 [15] also provides a
detailed description of the models used for calcula-
tions of atmospheric dispersion, deposition on soil,
resuspension, and transport by ecological chains.

Application of regulatory requirements
to determine the sizes of sanitary protective
zones of NPPs
As noted above, SOl NNEGC 023:2014 [15]
slightly mitigated (in comparison with VBVM NPP
[12]) general requirements to establishment of sizes
of SPZ NPP, namely: the criteria for levels of
unconditional justification (but not for LBJs which
are 5 — 10 times less) are used. Despite this, practi-
cal use of SOI NNEGC 023:2014 [15] revealed
some problems of its application. One of the main
sources of these problems has become item 1.2 of
SOI NNEGC 023:2014 [15], where it is stated that
«standard is applied to clarify the sizes of sanitary
protective zones of operating nuclear power plants ...
on the basis of ... ... the results of periodic safety
assessment». First, use of the word «clarify» may be
interpreted as the necessity to revise the sizes of
SPZ. Secondly, this item determines the possibility
of revising the sizes of SPZ at each periodic safety
assessment, which is performed for each unit once
every 10 years (for example, for ZNPP with 6
power units it means, relatively speaking, an aver-
age 3 revisions every 5 years).

When calculations by SOl NNEGC 023:2014 [15]
for SUNPP were performed it was found [ | that:
> criteria for NCO are not exceeded for any dis-
tance (at least greater than 100 m) from NPP;
> criteria for VNCO (scenario of the rupture of
the heat exchange tube of the steam generator) are
exceeded at least to 20 km from NPP;
> criteria for DBAs (scenario of the steam generator
cover breakaway) are exceeded to 5.4 km from NPP.

In more detailed analysis in [16] it was revealed
that slightly unexpected results for VNCO are con-

(1) 100



ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

EPIDEMIOLOGY

AND DOSIMETRY

TOTO, IO CLIEHapili pO3pUBY TETUIOOOMiIHHOI TPyOKM Ia-
poreHepatopa IMOBWHEH, CKOpillle 3a Bce, OyTHM KJIa-
cndikoBaHMIt K TTpoeKTHA aBapid, a He K [THYE. Tomy
3amicth Hboro st [THYE Oyno BukopuctaHo ciieHapiit
Teyi TeruioHocis nepioro KoHTypy JAy10. Jis uboro cle-
Hapito kputepii miss I[THYE He nepeBuinyBaiuch 3
Bimcrani 1,15 kM Big AEC. OgHak BiIKpUTAM 3aJIMIITAIIOCH
MUTaHHS TIPO T€, UM € LIei CLeHapilt TaKUM, palioiaoTiuHi
Hacainku sikoro € HaiGinbimmu 3 yeix ITHYE. Skio Tak,
TO BU3HAYAIbHIMM JIJISI KiHIIEBOTO PE3YJILTATy € pe3yJIbTa-
TU PO3PaxyHKiB [1JIsl IPOEKTHUX aBapiii.

IToBeptatouncy 1o BBBM AC [12], MoxHa Bin3Hayu-
TH, 110 Yy 11.1.4 3a3Ha4YeHO, 110 «difg Bumoe nowmuproemucs
Ha maiidanuuku 0as posmiuierus Hosux AC. Yeedenns 6 0ito
Bumoe He nepedbauae nepeoyinky npudamuocmi maiioaH-
uukie, Ha axux po3miueri diroui AC». OTXe 11e MOTJIO Oy-
TH TIPUBOAOM IUISI TOTO, 1100 BiIMOBHUTHUCH Bifl 3aCTOCY-
BaHHs BBBM AC [12] B3araui (i iioro m.4.14, 30kpema)
1o Bu3HadeHHs po3MmipiB C33 mitounx AEC, a Bukopuc-
TOBYBaTH TaKi BUMOTH BUKIOUHO A0 HoBUX AEC. On-
Hak, MpU TaKOMY TTiAX0di MOXHA 3iTKHYTUCH i3 AUBHUM
napagokcom: mias airounx AEC VYkpaiHM y SKOCTi
po3MipiB C33 BUSIBUTHCS JOCTATHHO ITOTOYHUX PO3MipiB
2,5—-2,7 KM, a IJIT HOBUX MaigaHYMKIiB (ajie 3 TUMU XK
BBEP-1000) HeoOXimHi TpWHaWMHI BABiYi OuIbII
po3mipu C33. I1pu uboMy 10AATKOBO MOXHA Bil3HAUM-
TH, IO OTpUMaHMi pe3ynbTaT (5,4 KM) OJM3LKUN 1O
BEpPXHbOI MeXi diarma3oHy pPEeKOMEHIOBAaHUX PO3MipiB
3113 3rigHo 3 [11]. Lle MoXXHa BBaxkaTu HEMPSIMUM TTif-
TBEpAXEeHHSIM Toro, 1o Bumoru BBBM AC [12], pe-
amizoBani y COY HAEK 023:2014 [15], moBUHHI CTOCY-
BaTUCh cKopile aBapiiiHux 30H (3113), a e C33.

COY HAEK 023:2014 [15] 6yno nmpoaHali3oBaHO Ha
peIMeT KOPEKTHOCTI Mofeieli, BUKIAAeHUX Y HbOMY.
3a pesynbraTaMy aHajli3y BCTAHOBIIEHO iX alIeKBaTHICTb.
YTouHeHHd, ski gouuibHO BHectu no COY HAEK
023:2014 [15] (y T.4. BUIpaBIeHHs TeXHIYHUX TOMUJIOK
MiArOTOBKU 10 APYKY), HE MPU3BEAYTh 10 3MiHU OTpHU-
MaHUX pe3y/abTaTiB, MpeAcTaBIeHuX BUllle. TakoxX BCTa-
HOBJIEHO, 1110 AesKi TapamMeTpu Moaesei y [15] Bkitoua-
IOTh Y CO0Oi MEBHUIA piBEHb KOHCEPBATU3MY, 1110 OOYMOB-
JICHO TIPU3HAYECHHSIM, 3a SIKMM TaKi MOIEJIi 3aCTOCOBY-
IOThCS, a TAaKOX criendiuroo BuMororo BEBM AC [13]
PO HETIepeBUIIEHHSI KPUTEPiiB BBEIEHHS HEBiIKJIaI-
HUX KOHTP3aXO/liB MpU OYAb-SIKUX YMOBaX Ta 1X MOXJIU-
BOMY Io€aHaHHi. K BxXe OyJ0 3a3HaYeHO BUILE, Taka
BMMOra MOXe NMpuBoAUTHU (i 3a pe3yJibTaTaMU BUKOHAH-
HSI pO3paxyHKiB 1I¢ CTaJoCs) A0 PO3MipiB, IO MEpPeBU-
ytoTh icHywoui C33 AEC.

OnHMM i3 TapaMeTpiB, 3HAYEHHSI SIKOTO MOXKE BBaXkKaTu
koHcepBatuBHuM y COY HAEK 023:2014 [16], € napa-

sequence of the scenario of rupture of the heat
exchange tube of the steam generator should be clas-
sified most likely as a design basis accident and not
as VNCO. Therefore, instead of it for VNCO the
scenario of primary coolant leak Dul0 was used. For
this scenario, the criteria for VNCO are not exceed-
ed from 1.15 km from NPP. However, the question
remains whether the radiological consequences of
this scenario are the largest from all VNCO. If so,
the results of calculations for the design basis acci-
dents are determinant for final result.

Returning to VBVM NPP [12], it may be noted
that item 1.4 states that «the force of Requirements
extends to the sites for the placement new NPs. Imple-
mentation of Requirements does not assume reassess-
ment of suitability of sites where operating NPs are
located». Thus, it could be a reason to refuse the
VBVM NPP [12] application in general (and its item
4.14, in particular) to determination of SPZ size of
operating NPPs, and to use these requirements
exceptionally for new NPPs. However, with this
approach a strange paradox can be encountered: for
operating NPPs in Ukraine current sizes of 2.5—2.7
km will be enough for SPZ, but for new sites (but
with the same WWER-1000) SPZs at least twice as
much sizes are necessary. Additionally it can be noted
that obtained result (5.4 km) is close to the upper
boundary of range of recommended sizes for PAZ
according to [11]. This can be considered as indirect
confirmation the requirements of VBVM NPP [12]
implemented in SOl NNEGC 023:2014 [15] should
relate to emergency zones (PAZ), rather than SPZ.

SOI NNEGC 023:2014 [15] has been analyzed for
the correctness of the models described in it.
According to the results of the analysis, their ade-
quacy was determined. Refinements which are
appropriate to make in SOl NNEGC 023:2014 [15]
(including correction of technical mistakes in prepa-
ration for printing) will not result in a change of the
results presented above. It is also found that some of
the parameters of models in [15] include a certain
level of conservatism due to the appointment, in
which such models are used, as well as the specific
requirement of VBVM NPP [12] on non-exceeding
criteria for the introduction of emergency protective
actions under all conditions and their possible com-
bination. As noted above, such a requirement may
lead (and on the results of the calculations it
occurred) to sizes greater than current SPZ NPP.

Value of the washout parameter A can be consid-
ered conservative in SOI NNEGC 023:2014 [15].
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MeTp Bosiororo BuMmuBaHHsI A. [ToTouHi 3HaueHHST A 'y 3ra-

JJAHOMY CTaHJApTi MPUOJM3HO BiIMOBIAAIOTh 3/IUBi iHTEH-

cusHicTio 20 Mmm-Toa . Ha nepiumii rorvisi, Take 3HaueHHsT

€ 3aHAATO KOHCEpPBAaTUBHMM, HaBiThb HeWMOBipHUM. Og-

Hak, 3a nanumu LleHTpasibHOI reodiznyHoi 00cepBaTopii,

Hanpukian, y Kuesi 14.05.2016 p. Buniano 35,3 MM omnazis

[17],a09.10.2016 p. — 39,6 MM [18]. L1i 3HaueHHs 3icTaBHi

a00 mepeBUILYIOTh BiAMOBiIHI MiCSIYHI HOPMU OMaIiB.

3 ypaxyBaHHSIM HEpiBHOMipHOCTi OMa/liB MPOTITOM BKa3a-

HUX Ai0 BUILIEBKAa3aHa iHTEHCUBHICTb OIAMiB, 3ajJMILAlO-

Y1Ch KOHCEPBAaTUBHOIO, HE 3MAETHCS HEMOCSIKHOIO.
3MiHIOI0YM 3HAYEHHS IHTEHCUBHOCTI OITamiB, IS SKO1

po3paxoBaHO A, i BUKOHYIOUM po3paxyHku misg ITA

(cueHapiii BinpuBY KpUILKHU IaporeHeparopa) 3a COY

HAEK 023:2014 [16], MOxXHa OTpMMaTH TaKi pe3yJibTaTu

J7s1 po3MipiB C33 (y mykKax BKa3aHO BiJICOTOK IJIsI BU-

KOPUCTaHOTO 3HAUYEHHS A y TOPiBHSIHHI 3 I0r0 3HA4YeH-

Hsam y COY HAEK 023:2014 [16]):

> 3mmron! (15%) — 1,1 xm;

> 4 mmron! (20%) — 1,5 km;

> Smmron! (25%) — 1,9 kwm;

> 6 mmron! (30%) — 2,3 km;

> 0,7 MmmTon! (33%) — 2,55 km;

> 7 mmron! (35%) — 2,75 xm;

> 8 mmron (40%) — 3,2 km;

> 10 mmTor! (50%) — 4,1 kM.

Otxe, HAIpMKIan, y BMIIAAKy 3MEHIICHHS BTPUYi
3HauyeHb A y COY HAEK 023:2014 [16] ninsa cueHapito
BiIpMBY KPUILIKM ITaporeHeparopa 0yayTb OTpUMaHi pe-
3yJIbTaTH, 3iCTaBHi 3 TOTOYHUMU po3MipamMu C33 KOVA-
EC. Take 3MeHIIeHHs (HaKTUIHO O3HAYAE TTPUITYIIICH-
Hs1, IO IS PO3IJITHYTOro clieHapito 1A moxe Tpamnu-
TUCH JIMILIE OO, SIKWi, 32 Pi3HUMU KiacUpikallisaMu, €
abo mpoauMBHUM abo, HaBiTh, moMipHuM. Crin 1e pa3
sragatu, mo BBBM AC [12] ¢bakTnaHO BUMarae Here-
PEBUILEHHS 3ralaHuX Y HbOMY KPUTEPiiB 32 OyIb-SIKMX
yMOB (Y T.4. METEOPOJIOTIYHMX) Ta iX MOXJIUBOMY
noeaHaHHi. TaKMM YMHOM, MMUTAHHS PO OOIPYHTYBaH-
Hs Takoi 3Minn y COY HAEK 023:2014 [15] Ta MOX-
JIMBICTb ii 3aCTOCYBaHHS 3aTMILIAETHCS BiIKPUTUM.

BuluenaBeaeHuit nmpukiaa i3 MaHiMmyIlOBaHHSIM 3Ha-
YyeHHSIM A (110 BiAITOBiTa€ iHTEHCUBHOCTI OMaiB, MOX-
JuBux mig yac I1A, i BIUIMB SIKOro Ha KiHLIEBUI pe3yib-
TaT € OAHUM 3 HalOiNbIINUX ceped nmapameTpiB y COY
HAEK 023:2014 [16]) memMoHCTpye, K 3MiHa 3HaYeHb
napamMeTpiB Moxe OyTM BUKOpPHUCTaHa IJIsI CYTTEBOI
3MiHM OTpUMaHUX pe3ybraTiB. Lle Moxe cTtaTu mxepe-
JIOM JJIs1 AESIKMX CIIEKYJISILIi CTOCOBHO 3MiHU 3HAYE€HHS
Ay COY HAEK 023:2014 [16] (a TakoX 3HAaYeHb iHIIIMX
napaMmeTpiB) Uil OTPMMaHHSI Pe3y/abTaTiB, SKi MOXHa
BUKOPUCTATU [JIs1 OOIPYHTYBaHHSI HEOOXiZHOCTI 3MiH

Current A values in the mentioned standard roughly
correspond to a heavy shower with rate of 20 mm-h".
At first glance, such a value is too conservative, even
incredible. However, according to the data of the
Central Geophysical Observatory, for example, 35.3
mm of precipitation fell in Kiev 14.05.2016 [17], and
39.6 mm — 09.10.2016 18]. These values are compa-
rable or higher than respective monthly precipitation
norms. Given the nonuniformity of precipitation in
those days, precipitation rate indicated above, while
remaining conservative, does not seem unattainable.

By changing the value of precipitation rate for
which A was calculated, and calculating the DBA
(scenario of steam generator cover breakaway) accor-
ding to the SOl NNEGC 023:2014 [15], such results
can be obtained for size of SPZ (in parentheses the
percentage for used value of A in comparison with its
value in SOI NNEGC 023:2014 [15] is indicated):
> 3mmh! (15 %) — 1,1 km;
> 4 mm-h' (20 %) — 1,5 km;
> 5Smm-h! (25 %) — 1,9 km;
> 6 mm-h' (30 %) — 2,3 km;
> 6.7 mmh™' (33 %) — 2,55 km;
> 7mm-h' (35 %) — 2,75 km;
> 8§ mm-h (40 %) — 3,2 km;
> 10 mm-h™!' (50 %) — 4,1 km.

Therefore, for example, if A values in SOl NNEGC
023:2014 [15] will be reduced three-fold for the sce-
nario of steam generator cover breakaway, one can
obtain results comparable with current sizes of SPZ of
SUNPP. Such a decrease means, in fact, an assump-
tion that for the considered DBA scenario only rain
can occur, which, according to different classifica-
tions, is pouring or even moderate. It should remem-
ber again that VBVM NPP [12] actually requires non-
exceeding criteria mentioned in it at all conditions
(including weather conditions) and their possible
combination. Thus, the question of the justification of
such a change in SOl NNEGC 023:2014 [15] and the
possibility of its application remains open.

The above example with the manipulation of A
value (which corresponds to the rate of precipitation
possible during DBAs, and which influence on the
final result is one of the highest among the parameters
in SOI NNEGC 023:2014 [15]) demonstrates how
changing the values of the parameters can be used to
substantially change obtained results. This can be a
source of some speculation regarding changing A
value in SOI NNEGC 023:2014 [15] (as well as values
of other parameters) to obtain results that can be used
to justify the necessity to change the sizes of SPZ.
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po3mipiB C33. OpHak Oynp-sIKi 3MiHM icHyrouux C33
AEC HaBpsia UM MOXHA BBaXXaTH IiiiCHO OOIPYHTOBAHMU-
Mu. 30inbiieHHsT po3MipiB C33 0e3mepedyHo TpU3Bee
JI0 HEOOXiJTHOCTI BilceleHHS AeSIKUX HaceJeHUX IMyHK-
TiB HaBkosio AEC (y mepiry 4epry, MiCT-CYITyTHUKiB
AEC), amxe 3a 3Y Ne39/95-BP [1] (i e MOBTOPIOETHCS
y HPBY-97 [5], OCI1Y [2] i 3I1BY-2008 [4]) mpoxu-
BaHHS HacejeHHS y C33 3a00poHSAEThCS. 3MEHIIIEHHS
po3MipiB C33 cyTrTeBO mocjabuTh 3a0e3rleyeHHsT aBa-
PiiiHOT TOTOBHOCTI i pearyBaHHsI, sIKe € I’ SITUM PiBHEM Y
cTpaterii rimbdoKoelleT0HOBaHOro 3axucTty. [Ipu 1bomy
C33 € He auiIe 3ac000M HeTlepeBUIIICHHS IIEBHUX KPU-
TEpiiB MPU MPOEKTHUX aBapisix, aje i BaXJIMBUM Oycde-
POM [T 3aXMCTY HAceJeHHS MTPY 3aMpPOEKTHUX aBapisix
(K U1l 3HMDKEHHST MOKJIMBUX 103 OIIPOMIHEHHS, TaK i
JJ1s1 30iJIbIIIEHHS Yacy, HeOOXiZHOTO ISl aBapiiiHUX 3a-
XOMiB). Y Takilf cuTyallii BAAAETHCS CIYITHUM 3aIUIIK-
™™ po3Mmipu icHytouux C33 AEC 6e3 3MiH.

OBI'OBOPEHHA

I3 posrisoy, HaBeneHOro y nomnepeaHboOMY PO3/Iiii, BUI-
JIUBaE, 1110 caHiTapHO-3axucHa 30Ha AEC y 3aKOHOZaBCTBI
YKpaiHU TpaKTYETHCS i BAKOPUCTOBYETHCS SIK TEPUTOPISI:
> JIe piBeHb OMPOMiHEHHS JIOAEH MOXe MEePeBUILIUTU
KBOTY JIMITy MO3W I HaceJeHHs (MpUHAWMHI TS
YMOB HOPMAaJIbHOI eKCILTyaTallil) i 1e MpoKMBaHHS Ha-
celieHHs1 3abopoHseTbest (3a 3Y Ne39/95-BP [1],
HPBY-97 [5], OCIIY [2] i 3IIBY-2008 [4]);

> sgKa € eJlIeMeHTOM 3a0e3IeueHHs aBapiiiHOl ro-
TOBHOCTI i pearyBaHHg (3a 3[1bY-2008 [4], BBBM
AC [13]i COY HAEK 023:2014 [16]), mo rapaHTy€e
HeMepeBUIIEeHHS KPUTEPiiB BBEICHHS HEBiaKaml-
HUX KOHTpP3aXoHiB IIpM IIPOCKTHUX aBapigx Ha
CBOIi MeXi Ta 3a 1i MexXaMu, TOOTO € MEBHUM aHa-
JIOTOM aBapiliHUX 30H, K 1X BU3HAUYaAlOTh JOKYMEH-
™ MATATE [10, 11].

Take OaraToliiboBe HaBaHTaXXeHHs Ha C33 MpU3BO-
IUTh IO AESIKMX IPOo0JIeM OTHOYACHOTO ITOBHOLIIHHOTO
BMKOHAHHS HEIO YCiX MOKJIaaeHNX Ha Hel pyHKIrii. s
BUPIILIEHHS LUX MPOOJeM CJIii BUOKPEMUTU «IIpOTHA-
BapiliHi» acrekTH i BUHecTH ix 3 BuMor go C33,
HaJiAMBLIM HUMM iHILI («aBapifiHi») 30HU, SIK 1€ TIepe/i-
bauaeTtbea nokymeHtamMmu MATATE [10, 11].

Ak Bimomo, B Mexax [loroBopy mpo €BpoOiHTerpalliio,
YKkpaiHa TJIaHye iMIUIEMEHTAllil0 PEeryJiouYuX BUMOT
€Bpoco1o3y. 3 MosgBOI HOBUX MixKHApOAHUX OCHOBHUX
HopM Oe3neku MATATE «PapianiitHuii 3axuct ta 6e3-
reKa Jzkepesl BUIIpOMiHIOBaHHS: MiXHapoaHi OCHOBHi
Hopmu 6e3neku» [19] Ta HOBOI TUpeKTUBU €BpOIECH-
koi kowmicii Council Directive 2013/59/Euratom Bin 5
rpyaHg 2013 poky [20] e o3Havae HeOOXiTHICTh TOBHO-

However, any changes in existing SPZ NPP unlikely
can be considered as really justified. Increasing the
sizes of SPZs undoubtedly lead to the need for reset-
tlement of some settlements around NPPs (first of all,
satellite towns of NPPs), because according to ZU
39/95-VR [1] (and it is repeated in NRBU-97 [5],
OSPU [2] and ZPBU-2008 [4]) habitation of the
population in SPZ is prohibited. Reducing the sizes of
SPZs significantly attenuates the provision of emer-
gency preparedness and response, which is the fifth
level of defence in depth strategy. Besides, SPZ is not
only a means of non-exceeding of certain criteria
under design basis accidents, but also it is an impor-
tant buffer for the protection of the public under
beyond design basis accidents (to reduce possible
doses as well as to increase the time necessary for
emergency actions). In this situation, it is reasonable
to keep the sizes of the existing SPZ NPP unchanged.

DISCUSSION

As seen above in previous section, sanitary protec-
tive zone of NPP in Ukrainian legislation is inter-
preted and used as a territory:

> where the level of exposure can exceed the quota
of dose limit to the public (at least under normal
conditions of operation), and where the residence of
population is prohibited (under ZU 39/95-VR [1],
NRBU-97 [5], OSPU [2], and ZPBU-2008 [4]);
> that is an element of ensuring emergency pre-
paredness and response (under ZPBU-2008 [4],
VBVM NPP [12] and SOl NNEGC 023:2014 [15]),
that ensures non exceeding the criteria for the intro-
duction of emergency protective actions under
design basis accidents at and beyond its boundaries,
i.e. it is a certain analogue of emergency zones as
defined by the IAEA documents [10, 11].

Such a multipurpose load on SPZ leads to some
problems with simultaneous full-fledged perform-
ing of all its functions. To solve these problems, it
is necessary to distinguish «emergency» aspects
and take out them from the requirements for SPZ,
giving them to other («emergency») zones, as it
provided by the IAEA documents [10, 11].

As is well known, within the Treaty on European
integration Ukraine is planning to implement the
regulatory requirements of the European Union.
With new «Radiation protection and safety of radia-
tion sources: international basic safety standards»
[19] of the TAEA and new EU Council Directive
2013/59/Euratom of 5 December 2013 [20] that
means the necessity for a full-scale review of
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MacIITabHOTO Mepersay 3aKOHOAABCTBA YKpaiHU, B TO-
MY YMCJIi CTOCOBHO 30H JIOBKOJIa pagialliiiHO-sIIepHUX
00’€eKTIB Ta aBapilfHOI TOTOBHOCTI i pearyBaHHSI.

VY 3B’s13Ky 3 BUILIEBUKJIaJICHUM IIPOIOHYIOThCS TaKi 3Mi-
HU (Ha J0JATOK J0 3MiH, 3arponoHoBaHMX y [21]) y 3aKo-
HOJIaBYMX i HOPMATUBHUX IOKYMeHTax (Mpu 3raayBaHHi
JIOKYMEHTIB MalOThCsl Ha yBa3i [1it04i JOKyMEHTU abo J10-
KYMEHTH, 1110 OyIyTh BUITYILIEHi iM Ha 3aMiHY):
> BBECTM Y 3aKOHOJIABCTBI YKpaiHW MOHSTTS aBapiiiHUX
30H: «30HA IJTAaHYBAaHHSI TEPMiHOBUX 3aXMCHUX 3aX0/1iB»
(urgent protective action planning zone) i «30Ha TIOIe-
pelXKyBalbHUX 3axofiB» (precautionary action zone)
BiAmoBigHO 10 BU3HaueHb y [10, 11];
> y TIOJIOXKEHHSX JOKYMEHTIB, IIIO CTOCYIOTBCSI aBapiii-
HOI TOTOBHOCTI i pearyBaHHs, 3aMicTb C33 BUKOPUCTO-
BYBaTU BiINOBiIHI aBapiliHi 30HU (Y T. 4., y 3Y Ne39/95-
BP [1], 311BY-2008 [4], BBBM AC [12]);
> nokymeHT COY HAEK 023:2014 [16] i itoro MmeTon0-
JIOTil0 BUKOPUCTOBYBATU He I BU3HAYEHHSI PO3MipiB
C33, a m1s BU3HAYEHHST pO3MipiB aBapiiHUX 30H, 3Mi-
HUBILM BiIMOBIIHUM YMHOM HOro Ha3BYy;
> 3anuuTu po3mipu C33 AEC y motTouHoMmy cTaHi (2,5
i2,7 kM).

IMmieMeHTallisl 3a3HAYeHUX TTOJI0XKEeHDb T03BOJUTh HE
TITBKA BUPIIIATH MPOOJEMM i3 30HYBaHHSIM JOBKOJa
AEC Ta iHIux pagiauiiiHo-siaepHUX 00’ €KTIB, ajie i rap-
MOHI3yBaTuU 3aKOHOJABCTBO YKpaiHU 3 PEryaouyruMU
BHUMOTraMu €BpOCOIO3Y.
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Ukrainian legislation, including the requirements
regarding the zones around radiation and nuclear
facilities and emergency preparedness and response.

In view of the above-stated, the following changes
(in addition to proposed in the [21]) in legislative and
regulatory documents are proposed (at the mention
of the documents it is implied existing documents or
documents to be produced to replace them):
> to introduce into the Ukrainian legislation
the concept of emergency zones: «urgent pro-
tective action planning zone» and «precaution-
ary action zone» in accordance with the defini-
tions in [10, 11];
> t0 use «precautionary action zone» instead of SPZ
in the provisions of documents relating to the emer-
gency preparedness and response (including ZU
39/95-VR [1], ZPBU-2008 [4], VBVM NPP [12]);
> to use SOI NNEGC 023:2014 [15] and its
methodology not for determining the SPZ size but
for determining the sizes of «precautionary action
zones», changing its name accordingly;
> to keep the SPZ sizes of NPPs in the current
state (2.5 and 2.7 km).

The implementation of these provisions will not
only solve the problem of zoning around NPPs
and other radiation and nuclear facilities but also
will harmonize Ukrainian legislation with the EU
regulatory requirements.

REFERENCES

1. [On use of nuclear power and radiation safety. The Law of Ukraine
No. 39/95-VR (February 2, 1995)]. The Official Bulletin of the
Verkhovna Rada of Ukraine (BVRU). 1995;(12):Art. 81. Ukrainian.
2. [Basic sanitary rules for radiation protection of Ukraine. State sanitary
rules]. The Official Bulletin of Ukraine. 2005;(23):Art. 1322. Ukrainian.
3. [Sanitary rules for design and operation of nuclear power plants
(SR NPP-88). RSAE, H, direction 2]. Moscow; 1988. 109 p. Russian.
4. [General safety regulations of nuclear power plants]. The Official
Bulletin of Ukraine. 2008;(9):Art. 226. Ukrainian.

5. [Radiation Safety Standards of Ukraine (NRBU-97). State
hygiene standards]. Kyiv: [s. n.]; 1998. 198 p. Ukrainian.

6. [On protection of a human against exposure to ionizing radiation. The
Law of Ukraine No. 15/98-VR (January 14, 1998)]. The Official Bulletin
of the Verkhovna Rada of Ukraine (BVRU). 1998;(22):Art. 115. Ukrainian.
7. [Sanitary rules and regulations SR 2.6.1.2612-10 «Basic
Sanitary Rules for Radiation Safety (OSPORB 99/2010)»].
Moscow; 2010. 81 p. Russian.

8. [On recognition of the sanitary legislation acts as stale and not
applicable in the territory of Ukraine. Order of the Cabinet of
Ministers of Ukraine Ne 94-r (January 20, 2016)]. The Official
Bulletin of Ukraine. 2016;(16):Art. 658. Ukrainian.

(1) 104



ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

EPIDEMIOLOGY

AND DOSIMETRY

// Odiuiiinnin BicHuk Ykpaitun. - Odiu. Bug. - 2016. - Ne 16. - cTop. 271,
crarTs 658.

9. CanuTapHble npasuia oOpalleHUs C PafuMoaKTUBHBIMK OTXOJAMM»
(CNOPO-85). CanluH 42 129 11-3938-85. - M., 1986. - 89 c.

10. Preparedness and response for a nuclear or radiological emergency. -
Vienna : International Atomic Energy Agency, 2015. - 102 p. - (IAEA safe-
ty standards series, ISSN 1020-525X ; no. GSR part 7).

11. Arrangement for preparedness for a nuclear or radiological emer-
gency. - Vienna : International Atomic Energy Agency, 2007. - 72 p. - (IAEA
safety standards series, ISSN 1020-525X ; no. GS-G-2.1).

12. MNpo 3aTBepaxeHHs Bumor 3 Ge3nekn [0 BUOOPY MailpaHumka Ans
PO3MiLLEHHS| aTOMHOI CTaHLji : Haka3, Bumoru Big 07.04.2008 Ne 68 / [lep-
xatomperynioaHHs Ykpainu // Odiuiiinii BicHuk Ykpainn. - Odiu. Bua,. -
2008. - Ne 39. - Cr. 1315.

13. Mpo 3atBepmKeHHs [lepXaBHUX CaHITapHUX NPaBWA NNaHyBaHHS Ta 3a-
OymoBYM HaceneHux NyHKTiB ; Haka3 Big 19.06.1996 Ne 173 / MinicTepcTBO
OXOPOHU 310p0B'a YkpaiHu [EnekTpoHHuMin pecypc]. - Pexum poctyny :
http://zakon5.rada.gov.ua/laws/show,/z0379-96/ print1467636337599372.
14. MeToavka pacyeta KOHLEHTpaumin B atMoChepHOM BO3yXe BPELHbIX
BELLECTB, COAePXalLmxcs B Bblbpocax npeanpustuit (OHLO-86). - JleHuHr-
pag : M'mppomeTeomnspart, 1987. - 68 c.

15. 3abeaneyeHHs papjaLiittoi 6e3nexu. Mopsiiok BCTaHOBNEHHS! PO3MIpIB
caHitapHo-3axucHoi 3oHn AEC. COY HAEK 023:2014. - Kuis : AN «HAEK
«Eneproatom», 2014, - 37 c.

16. BukoHaHHS ekcrniepTuam TexHiyHux 3BiTiB TOB «IME AEC», po3pobne-
HuX y mexax gorosopy Ne 1HT.1217-14 Big 12.12.2014 p. : 3sit npo H/P
/ AT «H[I| P3 ATH Ykpainw». - Kuis, 2016. - 93 c.

17. UeHTpanbHa reodisnyHa o6cepsatopis. Y CTONNLI BCTAHOBNEHO HOBMIA
pekopA no onagax [EnekTpoHuuin pecypc]. - Pexum poctyny
http://www.cgo.kiev.ua/index.php?fn=news_full& p=18&f=news-cgodval=
2016-05-16-07-52-468ko=20

18. LieHTpanbHa reodisnyHa obcepeatopist. JIiTHI 3nMBU HApeLTi AiAwm
Jo crommui [EnektpoHuini pecypc]. - Pexum poctyny : http://www.
cgo.kiev.ua/index.php?fn=news_full& p=18&f=news-cgo&val=2016-10-
10-09-03-558ko=

19. Radiation protection and safety of radiation sources : international basic
safety standards. - Vienna : International Atomic Energy Agency, 2014. -
436 p. - (IAEA safety standards series, ISSN 1020-525X ; no. GSR, Pt 3).
20. Council Directive 2013/59/Euratom of 5 December 2013 laying down
basic safety standards for protection against the dangers arising from
exposure to ionizing radiation // Official Journal of the European Union. -
2014. - Vol. 57. - P. 1-73.

21. Bonuyk 0. B. PapiauiiiHo-ririeHiuHi NpUHLUMNM OBIPYHTYBaHHS
po3mipie i GyHKLjoHYBaHHS 30H cnocTepexerHs AEC / 10. B. Bonuyk //
Mpobnemu papjaLliiiHol MeamumHm Ta pagiobionorii. - 2015. - Bun. 20. - C.
25-41.

9. [Sanitary rules for radioactive waste management (SRRAW-85).
SanR&sS 42 129 11-3938-85]. Moscow; 1986. 89 p. Russian.

10. International Atomic Energy Agency. Preparedness and
response for a nuclear or radiological emergency. (IAEA safety
standards series, ISSN 1020-525X ; no. GSR part 7). Vienna:
International Atomic Energy Agency; 2015. 102 p.

11. International Atomic Energy Agency. Arrangement for pre-
paredness for a nuclear or radiological emergency. (IAEA safety
standards series, ISSN 1020-525X ; no. GS-G-2.1). Vienna:
International Atomic Energy Agency; 2007. 72 p.

12. [On approval the safety requirements for site selection for the
placement of a nuclear power plant. Order of the State Nuclear
Regulatory Inspectorate of Ukraine No 68 (April 7, 2008)]. The
Official Bulletin of Ukraine. 2008;(39):Art. 1315. Ukrainian.

13. [On approval the State sanitary rules of planning and building
of settlements. Order of the Ministry of Health of Ukraine No 173
(June 19, 1996)]. [Electronic resource]. Available from :
http://zakon5.rada.gov.ua/laws/show/z0379-96/print
1467636337599372. Ukrainian.

14. [The methodology for calculation the air concentration of
harmful substances contained in industrial releases (OND-86)].
Leningrad; Hydrometeoizdat; 1987. 68 p. Russian.

15. SE «NNEGC «Energoatom» [Radiation safety. The procedure
for the establishment of sizes of the sanitary protective zone of
NPP. SOI NNEGC 023:2014]. Kyiv: SE «NNEGC «Energoatom»;
2014. 37 p. Ukrainian.

16. JSC Ukrainian Radiation Protection Institute. [Implementation
of the expertise of technical reports of «<I0S NPP» Ltd, developed
under contract Ne1NT.1217-14 from 12.12.2014]. Report. Kyiv;
2016. 93 p. Ukrainian.

17. Central Geophysical Observatory [New record for precipitation
was established in the capital]. [Electronic resource]. Available
from : http://www.cgo.kiev.ua/index.php?fn=news full& p=18&f=
news-cgodval=2016-05-16-07-52-468ko=20. Ukrainian.

18. Central Geophysical Observatory [Summer showers finally
came to the capital]. [Electronic resource]. Available from :
http://www.cgo.kiev.ua/index.php?fn=news_full&p=18&f=news-
cgodval=2016-10-10-09-03-558ko=. Ukrainian.

19. International Atomic Energy Agency. Radiation protection and
safety of radiation sources : international basic safety standards.
(IAEA safety standards series, ISSN 1020-525X ; no. GSR, Pt 3).
Vienna: International Atomic Energy Agency; 2014. 436 p.

20. Council Directive 2013/59/Euratom of 5 December 2013 lay-
ing down basic safety standards for protection against the dangers
arising from exposure to ionizing radiation. Official Journal of the
European Union. 2014;57:1-73.

21. Bonchuk lu. [Radiation and hygienic principles for substantia-
tion of sizes and functioning of observation areas of NPPs]. Probl
Radiac Med Radiobiol. 2015;(20):25-41.

Cmamms nadiituina do pedaxuii 30.05.2016

Received: 30.05.2016

105 &



