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3ABE3IIEYEHHSA PAIIALIIMHOIO 3AXHCTY HA ETAIII
ITPOEKTYBAHHA POBIT 3 IIEPETBOPEHHA Ob’€KTA
“YKPUTTA” B EKOJIOT'TYHY BE3IIEYHY CUCTEMY

Y cTatTi npeactaBneHo 0co6nMBOCTI 3abe3neyeHHs papiauiiHOro 3axucTy Ha €eTani MpOEeKTyBaHHA pobiT 3
nepeTBopeHHs o6’ekta “YkputTa” (0OY) B ekonoriyHo 6Ge3nedyHy cuctemy. IHdopmauilo HagaHO Ha OCHOBI aHanisy
MPOEKTHMUX i poboYMX AOKYMEHTIB CTOCOBHO nepeTBopeHHs OY B 2002-2015 pp. Ha BifnoBiAHICTb BUMOTram
CaHiTapHOro 3aKOHOAABCTBa YKpaiHM WOAO pajialiiHO-TirieHiYyHOro pernameHTyBaHHsA. Bu3HayeHo ocobiuBocTi
pagiauinHux daktopie Ha OY 3 ypaxyBaHHAM daKTy ix aBapiiiHOro noxomxeHHs. Po3rmsHyTO Ta 06rpyHTOBaHO
HeobXifHiCTb OLiHKM BNNUBY Ha pajaialiiHuii cTaH poboyoro cepefoBuiia pi3HUX BUAIB pobiT i TexHonoriit. OnucaHo
3aranbHi 0co6nMBOCTI hopMyBaHHA [03 ONPOMiHEHHS NepCcOHany Npu nposeaeHHi po6iT Ha OY i BUMOrKM 4o OUiHOK
A03 ONPOMiHEHHSA, WO NAaHyTbCA. PO3MAHYTO 0COBMMBOCTI 3aCTOCYBAHHA CaHITAPHOrO 3aKOHOLABCTBA YKpaiHu B
rany3i pagiauinHo-ririeHiyHoOro pernameHTyBaHHA CTOCOBHO BUKOHAHHA BuMor HPBY-97, HPBY-97/[-2000, OCN3PBY-
2005, CMOPO-85, CIM AEC-88 Ta iHWMX HOPMATUBHMX [LOKYMEHTIB CaHiITApHOro 3aKOHO[ABCTBA B YMOBAX NPOBEAEHHS
po6iT Ha 0Y. Ha ocHoBi aHanizy papiauiitHo-ririeHiyHux daktopis 0Y BM3HAYeHO 0cobnMBOCTI BUOOPY 3axofiB i3
3abe3neyeHHs iHAWBIAYaNbHOrO Ta KOJEKTMBHOrO PaAioNoriyHoro 3axucty nepcoHany (Bubip 3acobis
iHAMBIAYaNbHOTO 3axMCTy 1 3aco6iB 3axMCTy OpraHiB AMXaHHA, eKpaHyBaHHA, Ae3aKTWUBALlis, MUIOMPUTHIYEHHS,
BEHTUNALIA, CAHITapHO-NPONYCKHUII peXuM, caHiTapHi 6ap’epu, obcAr Ta BUAM pafioNioriyHOro KOHTpoOIo,
BCTAHOBNIEHHA MPOEKTHUX KOHTPOJbHMUX PiBHiB napameTpiB pajialiiHoro craHy, Kputepii BMOOpY HailbinbL
6e3neyHnx BapiaHTiB (TEXHOMOTiI) BUKOHAHHA PobiT).
KniouoBi cnoBa: pagiauiitHnii 3axucT, npoekTyBaHHA po6iT Ha OY, 3aco6m KONEKTUBHOTO Ta iHAMBIAYaNbHOTO 3aXMUCTY,
MPOEKTHI 4031 ONPOMiHEHHSA NepcoHany.
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Maintenance of radiation protection at a drawing-board stage of the
“Shelter” Object transformation into environmentally safe system

Special aspects of radiation protection maintenance at a drawing-board stage of the “Shelter” Object (ShO) trans-
formation into environmentally safe system are shaped in the article. Information is provided on the basis of analy-
sis of design plans and specifications both with project paperwork from activities at the Sh0 in 2002-2015 on accor-
dance to requirements of the Ukrainian health legislation in the field of radiation hygiene regulations. Specific fea-
tures of radiation factors at the ShO were identified accounting their emergency origination. Relevancy of assess-
ment of a range of activity types and technologies impact on radiation situation in the operation environment was
reviewed and substantiated. General characteristics of radiation exposure and resulting doses in personnel under
the activity execution are provided followed by the requirements to estimates of anticipated radiation doses.
Features and peculiarities of application of the Ukrainian health legislation in a field of radiation hygienic requla-
tions are reviewed in a view of meeting the requirements of NRBU-97, NRBU-97/D-2000, 0SPU-2005, SPORO-85, SP
AES-88 and other health legislative regulatory documents under conditions of work at the ShOQ. By the virtue of
analysis of radiation hygienic factors at the ShO the special aspects of choice of individual and collective radiolog-
ical protection arrangements for personnel were identified, namely the individual protective gear and respiratory
protection equipment, shielding, decontamination, dust suppression, ventilation, sanitary pass control, sanitary bar-
riers, scope and types of radiological control, setting the design levels of radiological environment parameters, cri-
teria for the most safe options (technologies) of work execution.

Key words: radiological protection, engineering of work at the ShQ, individual protective gear and collective pro-

tective tools, scheduled doses of personnel exposure.
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BCTVYII

Po6otn 3 meperBopeHHs o6’ekta “Ykpurra” (OY) B
€KOJIOTIYHO Oe3IeUHy CHUCTEMY MPOBOISTHCS 3TiTHO 3
MOJIOKEHHSIMM, 3aKOHOJABUMMHU Ta PerjIaMeHTYIOUMMU
JokyMeHTamu Ykpainu [1—4]. OCHOBHUM 3 HUX € 3aKOH
VYkpainn “IIpo 3aranbHi 3acagyd MONANBIIOI EKCIUTya-
Tauii i 3HATTA 3 eKcrutyaTalii YopHoounbscbkoi AEC Ta
MepeTBOPEHHS 3pyHHOBAHOTO Y€TBEPTOTr0 €HEPTroOJOKY
niei AEC Ha exosoriyHo 6e3neuny cuctemy” Ne 309-XI1V.
11.12.1998 p. [3].

KinrouoBuM nutaHHSIM 0€3M€YHOTO BUKOHAHHS POOIT
Ha 00’eKTi “YKpuUTTS” € 3a0€3MeueHHs padialiifHOro 3a-
XHUCTY TIEPCOHAITY.

3a mepiox 2002—2015 poku 3 METOIO OILIIHKHM ITPOEKT-
HOI JisTbHOCTI 3 TiepeTBopeHHs OY Ha BiANMOBIAHICTH
BUMMOTI'aM CaHITapHOTO 3aKOHOJIABCTBA y YaCTUHI pajia-
LiHO-TIri€HIYHOro perjJaMeHTYBaHHS PO3MISIHYTO IMO-
Haz 100 MpoeKTHUX TOKYMEHTIB Pi3HOTO PiBHS.

Posrnsgpaioun npuiAHSITHICTb BUKOPUCTAHHS iCHYIOUO1L
HOpMaTHUBHOI 0a3u 3 pamiauiiHoi 6e3neku [5—10] cto-
COBHO 3arlaHOBaHMX POOIT, HEOOXiAHO 3a3HAYUTH, 1110
i poOOTU HajlexXaTh 10 HOPMaJbHOI NMPAaKTUKU, HABITh,

INTRODUCTION

Operations on transformation of the “Shelter” Object
(ShO) into environmentally safe system are conduc-
ted according to provisions, legislative, and regulative
Ukrainian documents [1—4]. The Law of Ukraine
“On fundamental principles of further exploitation
and withdrawal from operation of the Chernobyl
NPP and transformation of the ruined power unit of
this power plant into environmentally safe system” #
309-XIV. 11.12.1998 [3] is fundamental here.

Radiological protection of personnel is a key
issue of the safe work delivery at the “Shelter”
Object.

Over 100 design documents of different levels
were reviewed for the 2002—2015 period to estimate
the correspondence of engineering activity on the
ShO transformation to the requirements of health
legislation in a part of radiation hygiene regulation.

Considering the acceptability of available legal
framework in radiation protection [5—10] con-
cerning the scheduled work it is worth noting that
those operations are attributed to a normal prac-
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BpaxoByIOUM aBapiiiHe MOXOIKeHHsI 00’ekTa “YKpUT-
Ta”. BiAnoBigHO, BUMOIH 1110401 HOpPMaTUBHOI 623U BU-
KOPHCTOBYIOTh MIJIsi HOPMaJbHOI IPaKTUKM B YMOBax
3aIlJJaHOBAHOTO OIPOMiHEHHsI, He3BaxkalouM Ha Te, 1110
po6OTH OyayTh BUKOHYBATUCS B CUTYallil iCHYIOUOTO OIl-
pomiHeHHs [11].

OCOBJINBOCTI OB’EKTA “YKPUTTA”,

AK JIZKEPEJIA OITPOMIHEHHA

ITpu nnaHyBaHHI pagialiiiHOT 6e3MeKU CJliJ BpaxoBy-
BaTU Taki ocobsmBocTti OV, 9K mxepesla OompoMiHEeH-
H:

> HasBHICTb BIIKPUTUX JXKEPEJ OIIPOMiHEHHS;

> CTUXil{HO CTBOpeHa pajialliiiHa CUTYyallis;

> HEJOCTaTHbO BMBYEHI MapaMeTpu padialliliHOTo
CTaHy;

> MOXJIMBa 3MiHa pajialliftHOTO CTaHy MPHU BUKOHAHHI
po0iT (K mepeadayeHa, Tak i He repeadadyeHa 3a paxy-
HOK YTBOPEHHSI HOBMX JIK€pPEJI OIIPOMiHEHHS);

> BUcoKi 3HaueHHs [1E/;

> HasiBHICTb paflioaKTMBHOTO 3a0pyIHEHHS MOBITPS MO-
JOVCTIEPCHUMH acopO30JISIMUA HEBIIOMOIO THUITY CHC-
TEMHOI'0 HAAXOIKEHHS, 110 MiCTUTUME IIPOAYKTU PO3-
nagy ypaHy (KpiMm i30TOIIiB iomy) i padioaKTHBHI eJie-
MEHTH TPAHCYPaHOBOIO PSIY;

> HasIBHICTb BHMCOKOTO BMICTY ITaJIMBHOTO IIMJIy B
MPUMIIIEHHSX i Ha KOHCTpyKissx OY [12].

Ilepeniveni Buile mKepesia OMPOMIHEHHS TEPCOHATY
MOCTIHHO BUBYAIOTBCS. 3a pe3yjbraTaMu JOCHTiIKEHb
OITy0JIiKOBaHO HU3KY poOiT [12—15], pe3yasratd mOCi-
KE€Hb JAl0Th MOXJ/IMBICTh OLIHUTU MOXKJIWBI J0O3U BHYT-
PILIHBOTO ONPOMiHEHHS, 3a0e3MeYnUTH BUOIp KOJEKTHB-
HUX Ta iHAMBiIyaJIbHUX 3aCO0iB 3aXMCTy MEpCOHATy 3a-
JIEXKHO BiJl TUITY POOIT, 1110 BUKOHYIOThCS. JIJTs1 OLIHKY 0Yi-
KyBaHUX 403 BHYTPILLIHbOTO OIPOMiHEHHSI TaKOXK IIPOBO-
JSTh JOMPOEKTHI JOCTiIKEHHS LIIJTBHOCTI TTOBEPXHEBOIO
palioaKTMBHOTO 3a0pyTHEHHS Ha 3allJTaHOBaHUX POOOUMX
micugx. IIlo cTocyeTbcsl OLIIHOK 103 30BHILIHBOTO OIl-
POMiHEHHSI, OCTiI)KeHHSI MOTY>KHOCTI 03U Ha pOoOOYUX
MiCLSIX IPOBOISTH O€3IM0CcepeHbO Mepe] [TOYaTKOM POOiT.
ITpu X e JoCiIKeHHSIX BUBHAYAETHCSI HAsIBHICTD JIO-
KaJIbHUX KEpesl OoIpoMiHeHHS. B meskux BuItagkax 3a
BiICYTHOCTI AOCTaTHIX JaHUX i HEAOLJIbLHOCTI ITPOBEICH-
HSI JOTIPOEKTHUX NOCIIIKEeHb Yepe3 BUCOKi 10303aTpaTh
MPOBOAUTHLCI MaTeMaTUUHE MOJEITIOBaHHS [ 16].

OIIHKUA ITPOTHO3HMUX 103 OITPOMIHEHHA
IMEPCOHAJIY

Ha etani mpoekTyBaHHSI poOiT OLIIHIOIOTh iHAWBIAyaTbHi
e(PEeKTUBHI J03M MOTOYHOIO Ta MOTEHLiMHOro om-
pominennd [10, 17] mepconainy.

tice even keeping in mind the emergency origin of
the “Shelter” Object. As a consequence the
requirements of regulatory framework in place are
applied in a normal practice under the projected/
scheduled irradiation despite operations will be
handled under the existing exposure [11].

CHARACTERISTICS OF THE “SHELTER”
OBJECT AS A SOURCE OF RADIATION

In radiation safety planning an account must be
taken of the folowing characteristics of the ShO as
a source of radiation;

> presence of the open radiation sources

> occurrence of radiation situation out of control
> under-investigated parameters of radiation situ-
ation/circumstances

> possible change of radiation situationunder the
handled operations (both predicted and unpre-
dictable due to emerging of new radiation sources)
> high values of the exposure dose rate

> presence of air nuclear pollution by polydis-
perse aerosol with unknown type of material con-
taining the uranium fission products (except for
iodine isotopes) and transuranic radioactive ele-
ments

> high content of fuel dust in the ShO compart-
ments and fabrics [12].

Sources of personnel irradiation listed above are
continuously studied. A range of scientific papers
was published [12—15]. Due to study results it is
available to estimate possible doses of internal
irradiation, provide selection of collective protec-
tive tools and individual protective gear for per-
sonnel depending on type of handled operations.
The pre-project assay of surface contamination in
the scheduled work areas is conducted to estimate
the expected internal radiation doses. As for esti-
mates of external radiation doses the measure-
ment of dose rates in work areas are made just
prior to work commencement. Local radiation
sources, if any, are identified under these meas-
urements too. Mathematical simulation is applied
in some cases of no enough data and inexpedience
of pre-project research because of high dose
expense [16].

ESTIMATES OF PREDICTED RADIATION
DOSE IN PERSONNEL

Individual effective doses of current and potential
irradiation of personnel are estimated during the
work planning and design [10, 17].
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ITpu omiHKax 103 BHYTPillTHBOTO OIMPOMiHEHHS MalOTh
OyTM BpaxoBaHi Taki BXigHi paaioJIOTiyHi i Hepamioyio-
riyHi napamMeTpu:
> KOHIIEHTpallisl pamioaKTUBHUX aepo30jiB Yy MOBIiTpi
(TIpM BiICYTHOCTI BUXiTHUX BUMIipiB MOBITPS IS IPOT-
HO3Y YaCcTO BUKOPUCTOBYIOTh TaKi MapaMeTpH, SIK IIiTb-
HICTbh MOBEPXHEBOr0 PagioaKTUBHOTO 3a0pyIHEHHSI, KO-
edimieHT gedaauii Ta BUL poOiT (TeXHOJIOris BU3HAYAE
IHTEHCUBHICTh BIJIMBY Ha pPaJioaKTUBHO 3a0pyIHEHI
MaTepiajiu, KOHCTPYKIIii);
> palioOHYKJIIIHUI CKJIaJl aepO30JIiB;
> TUII CUCTEMHOI'O HAJIXOIKEHHS;
> BUI poOiT [14, 15];
> CTYIMiHb (pi3MYHOro HaBaHTaxeHHs [10, 17];
> Koe(dilieHT 3aXMcHOI e(PeKTUBHOCTI 3aco0iB
iHOAWMBIAyadlbHOTO  3aXWUCTYy OpraHiB JUXaHHS
(3130/1) nng pobGit Ha OY. 3HaueHHS LBOTO KO-
ediuieHta Mmae 6ytu He MeHiue 20 [10, 17], 3Baxarouun
Ha BUMOTH LIOA0 HENepeBUILEeHHS B MOBITPi JOIMYCTU-
MUX KOHIIEHTpAaIliil pagdioHYKIIidiB IS TIepCOHay KaTe-
ropii A 3rinHo 3 HPBY-97, OCITIOPBY-2005, BpaxoBy-
I0YM TOJIIHYKJIITHUI CKJIaA 4YOPHOOUJIBbCHKUX aepo-
30JIiB;
> Koe(illieHT 30iJbIIIeHHS TPymo3aTpaT 3ajieskKHO Bif
tuity 3130/1, 1mo BUKOPUCTOBYIOThCS ((PinbTpyloui,
MpPOTUrasHi, i30/110104i);
> yac BUKOHAHHSI pOOiT.

IMopsimok po3paxyHKy 103 BHYTPIlIHBOI'O ONPOMiHEH-
Hs IIpY TUTaHYBaHHI Ta MPOoeKTyBaHHI pooiT Ha OY BUK-
JnaneHi B [10, 17].

IIpu oLiHIOBaHHI 103 30BHILIHBOTO ONPOMiHEHHSI Ma-
10T OyTM BpaxOBaHi TaKi BXilHi paliojOriyHi Ta He-
pazioyIoTiyHi MapamMeTpu:
> MOTYXHIiCTb J031 30BHIILIHLOTO OMPOMiHEHHS;
> eHeprisi BUIIPOMiHIOBaHHS,
> TeOMETpisl OIPOMiHEHHS (3aJIe3KUTh Bif TEXHOJIOTIT i
A€ MOXJIMBICTh MiHiMi3yBaTH 10303aTPaTH 3a PaxyHOK
BHUOOpPY KOHKPETHOI TEXHOJIOTI1);
> KoedillieHT 30inbIIeHHS Tpymo3aTpaT 3aJIeXXHO Bif
tuny 3130/, 10 BUKOPHUCTOBYIOTHCS, (QiIBTPYIOUi,
NpoTUrasHi, izomroroui (3anexHo Big tumny 3130/, saxi
BUKOPUCTOBYIOThCS, 30iJIbIIYETHCS HaBaHTaXKCHHS
pOOIT, 1110 BUKOHYIOThCH 1, SIK HACHiJOK, Yac iX BUKO-
HaHH);
> Yyac BUKOHAHHS poOIT (BpaXOBYETHCS Yac Ha JOCTYII
10 pOOOYMX MicCIlb, YACTO Yac i 103a Ha TOCTYII 10 POOO-
yoro Micus TepeBUlIy€E Yac i 103y Iepiogy BUKOHAHHS
po6it. Ha yac BUKOHAHHSI POOIT BIUIMBAE TAKOX HEII-
PUCTOCOBAHICTh pOOOYMX MiCllb, HA BiAMiHY Bij 3aruia-
HOBaHUX POOIT.)

When estimating the internal radiation doses an
account must be taken of such incoming radiolog-
ical and non-radiological parameters as:
> air concentration of radioactive aerosols; in the
absence of initial air measurements such parame-
ters as intensity of surface deflation coefficient
and type of work are usually used for the predic-
tion (technology determines the intensity of
impact on contaminated materials and construc-
tions);
> radionuclide content of aerosols
> type of material
> type of operations [14, 15]
> physical load degree [10, 17]
> coefficient of protective efficiency of individual
respiratory protection equipment (IRPE) for the
work at the ShO; value of this coefficient should be
equal to or more than 20 [10, 17] considering the
requirements of non-exceedance of radionuclide
permissible concentration for the Category A per-
sonnel according to the NRBU-97 and OSPU-
2005 keeping in mind polynuclide content of the
Chernobyl fallout
> coefficient of increase of working efforts
depending on the used IRPE type (i.e. filtering,
antigas, isolating)
> time of work delivery.

Procedure of internal radiation dose calculation
under planning and designing of operations at the
ShO are stated in [10, 17].

When estimating the external radiation doses an
account must be taken of such incoming radiolog-
ical and non-radiological parameters as:
> dose rate
> energy
> geometry of irradiation (depends on technology
and makes it possible to minimize the dose costs at
the expense of a certain technology choice)
> coefficient of increase of applied working
efforts depending on the used IRPE type i.e. fil-
tering, antigas, isolating ones (depending on
type of IRPE used the load of work performed is
increasing and thereby the run-time is increas-
ing too)
> time of work delivery; time to access the workplace
is considered; time and dose under an access to work-
place often exceed time and dose during the work
delivery; unaccommodated or unequipped work-
places as against a planned work often can impact on
time of work delivery.
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KJTIHIYHI

AOCNIAXKEHHA

ITopsinok po3paxyHKY 103 30BHIILIHLOTO OIPOMiHEHHS
npu IUIAaHYBaHHI Ta MPOeKTyBaHHiI pobiT Ha OY Bukia-
neno B [10, 17].

IIpu omiHkax g03 MOTEHLIAHOrO OMPOMIHEHHS He-
00XiJTHO MaTU pe3yJIbTaTh MPOTHO3Y peati3allil KpuTHY-
HUX MOMIii BiAMOBIAHO 10 BUMOT [6].

BUBIP 3AXOIB PAJTIAIIITHOI'O 3AXUCTY
IMEPCOHAJIY

ITin yac po3rasgay NMpPOeKTHOI JOKYMeHTallii Ha Bij-
MOBIJHICTH BMMOraM CaHITapHOIO 3aKOHOJIABCTBA,
HacaMmIiepen, pO3IISgaloThCsl OLIIHKM OYiKyBaHUX
03 OMNPOMiHEHHs IepcoHany, W Ha MiACTaBi LMX
OLiHOK MNPOBOAMTHLCS BUOIp i OOIrpyHTYBaHHSI He-
00XigHMX 3aX0JiB paliallilHOro 3aXUCTy MepCcCOoHay,
BpaxoOBYIOUM MpOTHABapiliHi 3aX0AM 3aIJIs 3HUXEH-
HS BiporiiHocTi peagizalii MOTEHLilHOIO OM-
poMiHeHHs. 3arajoM, 3aXOAU paaialliiHOTO 3aXUCTy
BpPaxoOBYIOTb i BUOIp TEXHOJIOrii BUKOHaAHHS poOiT i
HaBiTh BM3HAYalOTh peKOMeHIallii 1IoJ0 BHOOpY
KOHKPETHUX TEXHIYHUX pillleHb, 110, B KiHLEBOMY
MiICyMKY, 3a0e31meuye HadeXHUI piBeHb padialliiiHOL
O0e3neku. Takox, ciil HArojJoCWUTU, IO OOIPYHTY-
BaHHA pafialliiitHol 0e3MeKU 30iACHIOETHCS A KOXK-
HOro KOHKPETHOI'0 BUIY poOiT i poboyux Micup ve-
pe3 CTUXiiiHO CTBOpPEHY panialiiiHy CUTyallilo Ha po-
0ouMx MiclsIX, sIKa CYTTEBO Biapi3HsieTbes. Ilig yac
pO3IIsIAy 3axXOniB 3 palialliiHOTO KOHTPOJIIO Mapa-
METpiB padiallilHOTO CTaHy MPOBOAMTHLCS OIliHKA
BiIMOBIAHOCTI 3a3HaueHUX 3ax0iB 10 BUMoOT [5—10]
i 6e3nocepentbo nokyMeHTiB JJCIT “YopHoOuUILCHKA
AEC” (UAEC), sgki y3roaxeHi B opraHax AepKcaH-
emiacayXou YKpaiHu.

OuiHIOBaHHSI OYiKyBaHUX 403 OMPOMIHEHHS Ja€ 3MO-
ry BU3HAYUTU HEOOXiIHI 3aX0IMu padialliiHOIro 3aXUCTy
MpalLoynX, SKi, HacamIiepel, Oe3IlocepeaHbO 3alie-
Kathb Bia cnenudiku OY, K mKepesa BUTPOMiHIOBAHHS
i CTMXil{HO CTBOPEHUX BUPOOHUYUX (PAKTOPIB.

Tak, HanpuKIad, 3aX0AU 3 BEHTUJISILIT PpOOOYMX MiCllb
HE MPOBOIATLCS Yepe3 BiACYTHICTb TEXHIUHUX MOXKJIM-
BOCTE, a TAKOX TOMY, 1[0 MOXYTb PU3BECTH 0 J0/AT-
KOBOTI'O PaaioaKTUBHOIO 3a0pyIHEHHS CYMiXKHMX PO0O-
YMX MiCllb Ta HABKOJMIIHbOTO CepeaoBUIlA. Y LbOMY
pasi HalOIIbII e(heKTUBHUM € TTUJI03aKPIiTIEHHS M M1~
JIONPUTHIYEHHS IIISIXOM BUKOPUCTAHHSI Pi3HUX PO3-
YUHIB, a TAKOX MOMEPeaHs Ae3aKTUBaLlisl poOOOUMX IMO-
BEpPXOHb.

3acobu 3 eKpaHyBaHHSI pOOOUMX MiCllb OOIPYHTOBY-
IOThCS 3 METOIO 3arobiraHHs 1031, KMOBIpHO, 103U, 110
BiIBepHYTa, sIKa Ma€ OyTU BUILE J03U, OTPUMAHOI MPHU
CTBOPEHHI €KpaHyBaHHSI.

Procedure of external radiation dose calculation
under planning and designing of operations at the
ShO are stated in [10, 17].

Estimating the potential radiation doses it is nec-
essary to have the predicted results of realization of
critical events according to the requirements [6].

CHOICE OF PERSONNEL RADIATION
PROTECTION MEASURES

Reviewing the project documentation in the light
of agreement with requirements of health legisla-
tion the special priority is given to estimates of
expected radiation doses in personnel. In virtue of
latter the required measures of personnel radiolog-
ical protection are selected and substantiated tak-
ing into account the accident-prevention arrange-
ments for lowering of probability of potential irra-
diation. At large the arrangements on radiological
protection include also a choice of performed work
technology and even identify recommendations on
selection of exact engineering solutions that all
finally provide an appropriate level of radiation
safety. The point to be emphasized is that radiation
safety is substantiated for each specific type of work
and workplaces because of randomly occurring
essentially different radiation situation at work-
places. In a process of reviewing of measures on
radiological control of radiation situation parame-
ters they estimate the stated measures correspon-
dence to requirements [5—10] and directly to the
“Chernobyl NPP” documents not for public use
negotiated in the bodies of Ukrainian Oversight
Service for Sanitation and Epidemiology.

Estimation of expected radiation doses affords to
specify the required arrangements on radiological
protection of workers depending first of all on
specificity of the ShO as a radiation source and
randomly created industrial factors.

For instance the measures on providing of ven-
tilation at a workplace are not applied because of
no technical capability and also because they can
lead to extra radiological contamination of both
adjacent workplaces and environment. In this
case the dust catching and suppression through
application of diverse special solutions and pre-
liminary workplace decontamination are most
effective.

Tools on workplace shielding are substantiated to
avoid a dose that is probably avoided and is to be
exceeding the dose received under the shielding
creation.

131 &



ornsaaosi CTATTI

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

YV pamkax 3abe3nedyeHHs pafialiiiHOi Oe3MeKu IIaHy-
IOTBCS TAaKOX 3aXOJU IIOJO0 3aMo0iraHHS pPO3IMOBCIOM-
KEHHIO palicakKTUBHOTO 3a0pyAHEHHS 3riAHO 3 BUMOra-
mu OCITOPBY-2005. IMopsn 3i cTallioHapHUMU CaHII-
PONYCKHUKAMHU 1 CaAHIIIIO3aMH BUKOPUCTOBYIOTHCS
TUMYACOBI CAHIILIIO3U I caHiTapHi O0ap’epu, sIKi po3-
JUISIIOTh 30HM BUKOHAHHSI poOOiT, BUIUJIEH] BiAMOBIAHO
1o [7].

OxpeMuM TUTaAHHSIM CTa€ 3a0e3IleYyeHHs pajia-
HiitHO1 6e3reKku nmpu moBoaXeHHi 3 PAB, siki HeMUHY-
ye YTBOPIOKOTHCS ITiJ yac BUKOHAHHS OyAb-sIKUX POOIT
Ha OY. besneka npu mnoBomkeHHi 3 PAB wMae
BigmoBigatu BuUMoram [5—10]. 3acTtapisi JOKyMEHTH
[8, 9] mpomOBXYIOTh [iSITU B CaHiTapHO-eIMiJeMioyio-
riyHii HopMaTUBHIN 0a3i, ajie BUKOPUCTOBYIOTHCS JIU-
1e Ti BUMOTH, SKi He MPOTUpidyaTh OiJbII CydacHiit
HOpMaTUBHIN 6a3i [5—7]. B paMKax MpoeKTiB MpuIi-
JIIETbCS yBara Oe3mnewi nmoBoaxeHHs1 3 PAB mig yac
300py, IEpBUHHOI XapakTepu3allii Ta BugajieHHI0 PAB
3 poOOUYMX MicCIlb, a TAaKOX TEXHOJOTii BUPOOHMIITBA
POOIT, 110 CYNPOBOIXYIOTHCS HAaMEHIIUM YTBOPEH-
HSIM BiIXOMiB.

Jly>xe BaxJIMBUM 3aXOAOM pajialliiiHOl Oe3MNeKu € 3a-
Oe3reuyeHHs] KOHTPOJIIO palialliiHUX MapaMeTpiB BU-
pOOHUYOro cepeaoBUlla, ioro 06’emu (00CsAru) Ta pis-
HOBUAY MaloOTh BinnoBigzatu Bumoram [7, 9, 10] 3 ypaxy-
BaHHAM crrerndiku OY Ta He MoTipIIeHHS SKOCTi KOHT-
pOJII0 Yepe3 CTUXiiiHO cTBOpeHi poboui Mmiciis. [upoko
3aCTOCOBYIOTHCSI IEPCOHAJIbHI MPOOOBITOIpHUKHA TTOBIT-
ps Ta iMOAKTOPM IS KOHTPOJIIO pafialliiHUX Imapamer-
PiB IOBITPSIHOTO CepeloBUILIA Oe3MTOCEPEIHBO B 30Hi I1-
XaHHS MpaliBHUKA, iHAUBiAyaJlbHi TEPMOJIIOMiHECLIEH-
THi, €JIEKTPOHHI JO3UMETPHU Ta PaJioMeTPpH JIJIsI KOHTPO-
JIIO 30BHILLIHBOTO BUITPOMiHIOBaHHSI.

3rigHo 3 Bumoramu [5, 7, 10] BCTaHOBITIOIOTHCS KOHT-
ponbHi piBHi (KP) mapamerpiB pamiaiiifHOro ctaHy Ha
pobounx Micisgx. OcoOIUBICTIO BCTAHOBIEHHS MPOEKT-
Hux KP 1151 po6iT Ha OY € BpaxyBaHHSI MOXKJIMBOI 3MiHU
pamiaiitHux (pakToOpiB 3aBASKM BIIMBY Ha 3a0pymHEHi
MaTepiaau Ta KOHCTPYKIIii.

KoHTposb iHmuBinyanibHUX €(PEeKTUBHUX 103 BHYT-
PIIIHBOTO OIIPOMiHEHHS MEPCOHANY 3a0e3IeUyIOThCS
0io(i3MYHNMY METOTAMHU BiITOBiTHO 10 BUMOT METO-
In4HuX nokymeHTiB [10, 18]. Onwuc 6GiodizuuHoTro
KOHTPOJIIO Ta MiICYMKH MOro peaiizallii B mepion BU-
KoHaHHs po0OiT 3 ITOM npeacraBiaeHi B podoTtax [12,
19]. KoHTpoJb 103 30BHIIIHHOIO OIPOMiIHEHHS IIPO-
BOJIUTHCS BiAMOBIZHO A0 IOJIOXKEHb, BUKJIAAEHUX Y
METONWYHUX pekoMmeHmauisgx [20], miacymMku ioro
MPOBEACHHS OMKUCaHI B OKpEeMUX POOOTAX, HAIIpUKIIaL
B [21].

(1) 132

Arrangements on avoiding of radiological con-
tamination spread according to the OSPU-2005
are planned within framework of radiation safety
providing. Along with fixed decontamination
stations and cleaning airlock rooms the temporal
cleaning rooms and sanitary barriers are used to
separate the zones of work delivery set according
to [7].

Providing of radiation safety in handling of
radioactive wastes (RW) inevitably appearing dur-
ing any work delivery at the ShO is a separate issue.
Safety in RW handling is to meet the requirements
[5—10]. Outdated documents [8, 9] continue to be
effective in sanitation and epidemiological regula-
tory framework, however only the requirements
are used being compatible with more advanced
regulatory framework [5—7]. Within project
framework a weight is given to the safety of RW
handling during its collection, primary characteri-
zation and elimination from workplaces, and also
to the issues of technology of work delivery provid-
ing the lowest waste production.

Providing the control of radiological parameters in
working environment is an important arrangement in
radiation safety. Its extent (scope) and variants are to
meet the requirements [7, 9, 10] with due conside-
ration of ShO specificity and no worsening of control
quality because of randomly appearing workplaces.
Personal air samplers (i.e. sampling devices) and
impactors are widely used to monitor the radiological
parameters of aerial environment actually in the zone
of worker’s breathing. Individual termoluminescent
and electronic dosimeters and radiometers are used
to keep the external irradiation in check.

According to the requirements [5, 7, 10] the con-
trol levels (CL) of radiological status parameters
are set at workplaces. Account of possible change of
radiation factors owing to impact on contaminated
materials and components is an aspect of project
CL establishing for operations at the ShO.

Control of individual effective internal radiation
doses is provided in personnel by means of bio-
physical methods according to requirements of
the guidance documents [10, 18]. Description of
biophysical control and results of its implementa-
tion in a period of work delivery are presented in
papers [12, 19]. Control of external radiation
doses is conducted according to provisions stated
in the recommended practice guideline [20].
Results of its conduction are described in some
works, e.g. in [21].
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TPAKTYBAHHSA ITPUHIIUIIIB PAIIAIIIIHOTO
3AXUCTY CTOCOBHO BUKOHAHHA

ITPOEKTIB IITIOJIO ITEPETBOPEHHAA OY

TA OCOBJMBOCTI IX IPAKTUYHOI

PEAJII3AILIIT

VYV cratti [12] BuUKIaaeHO TpaKTyBaHHS MPUHLIMUIIIB
pamialiiHOro 3aXMCTy CTOCOBHO BUKOHAHHSI IPOEKTIB
mono neperBopeHHs OY.

[IpuHIIMTT BUIIpaBOAHOCTI — OyAb-sIKa MpaKkTU4YHA
IiSITBHICTh HE MOXE BBaXKaTUCSI BUIIPABOAHOIO, SIKIIO
JIOCSITHYTA L€I0 MisSIIbHICTIO KOPUCTh HE MEePEBUILYE TY
mKondy, Ky BoHa crnpuuuHioe. g OY 1e o3Hayae,
110:

a) Ha OY BunpaBaaHi TUIbKU Ti poOOTH, WISl SIKUX TOBEAe-
HO, 1110 BOHU CYITPOBOIXKYIOThCSI 3HUXKEHHSIM pajlialliiiHOro
PUBUKY 7151 HACeJeHHSI Ta HAaBKOJIMIIIHBOTO CePeIOBUIIIA;
0) BUMpaBAaHi TaKOX Ti poOOTH, SIKi 3a0€3IMeUyI0Th CTa-
Oinizawito crBopeHoro craHy Ha OY, TOOTO 3HUXYIOTb
(3a1100iraroTh) WMOBIpHICTb aBapiifHOI CUTYAIlii, 1110 03-
Haya€e 3HWXXEHHS PU3MKY aBapiiHOro OMpOMiHEHHS Ha-
CEJICHHS.

ITpuHLMIT HenepeBUILIEHHsI, BUMAarae, o0 piBHi OIl-
POMIHEHHS BiJ YCiX BUIiB IPAKTUYHOI JisJIbHOCTI, 1O
MiaJsIraroTh peryloBaHHIO, He TTepeBUIIyBaId BCTAHOB-
JieHi Mexi 103. s OY 1eii MpUHIIMIT peali3yeThCs y Ta-
KX KOHKPETHUX (popMax:

a) yci po6oTtrt Ha OY MpoBOIITHECS B pesKMMi HOpMaJlb-
HOI IIPpaKTHUKU, a 1031 OIPOMiHEHHS IIepCOHay JiMiTy-
10Tbcs pernaMeHTamu nepiuoi rpynu (HPBY-97) [5];

0) HenmpuIyCTMMO IUIAaHYBaHHSI aBapiAiHOTO OIl-
POMiHEHHS IepCOHAaYy;

B) ONIPOMiHEHHS HaceJIeHHsI 0OMEXYEThCS 3HAUEHHSIM
JI030BO1 MexXi, piBHOI 1 M3B-pik' [5].

ITpuHUMN onTUMi3zalii — piBHI iHAMBIAyaJIbHUX 103
1/a00 KiJIbKiCTh OIMPOMIHEHHUX 0Ci0 Bif KOXHOTIO IKepe-
Jla OINMpPOMiHEHHS MalOTh OYTM HACTiIJIbKM HU3BKUMH,
HACKiJIbKU 1€ MOXKJIUBO 3aJeXXHO BiJl €eKOHOMIYHUX Ta
colianbHMUX (paKTOPiB.

IIpn mmaHyBaHHI OyOb-IKWUX pOOIT (TTOMiXK HUMM I
OyIiBeTbHUX) J03M IJIsS TIepCOHAIly Ta HaceJIeHHS MaloTh
OyTH ONTUMi30BaHi.

Posraspnaroun 3abe3rnedyeHHs] NOPUHLMMOIB pajia-
LiAHOTO 3aXUCTY, CJIiJl 3a3HAYUTHU, 1110 MaTepiaau CTaTTi
HacaMmmepea MPUCBSIYeHI BUKOHAHHIO MPUHLIMIY He-
nepeBuilieHHs. [IpWHLIMIT BUIIPaBOAHOCTi, JOTPHUMA-
HUI1 Ha eTalli CTBOPEHHS IUIaHy 3ilICHEHHS 3aXO/IiB Ha
00’ekTi “YKpUTTA”, OCKIILKK poOOTH HampaBieHi Ha
MepeTBOPeHHS 00’eKkTa “YKpUTTA” B €KOJIOTiYHO 0e3-
MeYyHy CUCTeMYy i, BiAINOBiAHO, CIpSIMOBAHi Ha 3HU-
JKeHHSI pafialliifHOTO pU3UKY I HACceJICHHS Ta HaBKO-
JIMIIHBOTO CepefoBHUIlIA, a TaKoX Ha cTabijizaliio

HANDLING OF RADIATION PROTECTION
PRINCIPLES TOWARDS EXECUTION OF
PROJECTS ON TRANSFORMATION OF THE
SHO AND SPECIAL ASPECTS OF THEIR
IMPLEMENTATION

Handling of radiation protection principles
towards execution of projects on transformation of
the ShO is set out in paper [12].

Principle of justifiability means that any practi-
cal activity can’t be regarded as justified if a bene-
fit reached with this activity is not exceeding a
harm caused just by it. With regard to the ShO it
means that:

a) only such operations at the ShO are justified
that are proven as coming amid by radiation risk
decrease to population and environment

b) such activities are also justified that provide sta-
bilization of the achieved status at the ShO i.e.
decrease (avoid) probability of emergency that
means the decrease of risk of population acciden-
tal exposure.

According to principle of non-exceedance the
irradiation levels from all types of practical activi-
ty being subject to regulation are not to exceed the
established dose limits. With regard to the ShU this
principle is implemented in such exact ways as:

a) all operations at the ShO are conducted in a
normal practice conditions with personnel radia-
tion doses being limited by the first-group regula-
tions (NRBU-97) [3]

b) planning of accidental exposure of personnel
is prohibitive

¢) population exposure is limited by dose thresh-
old value of 1 mSv-year! [5].

Principle of optimization means that individual
dose levels and/or number of persons exposed by
each radiation source are to be as low as possible
depending on economical and social factors.

When planning any operations (with construc-
tion activities among them) the doses in personnel
and population are to be optimized.

Considering the provision of radiation protec-
tion principles it should be noted that article mate-
rial nothing if not is devoted to observance of the
non-exceedance principle. Principle of justifiabil-
ity is followed at the stage of developing of imple-
mentation plan of measures at the ShO as opera-
tions are directed on transformation of the ShO
into environmentally safe system and are conse-
quently focused on radiation risk decrease for pop-
ulation and environment and also on stabilization
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cTBOpeHoi cutyauii Ha OY, TUM caMUM 3HUXYIOUYU (3a-
nobirarour) WMOBIPHICTb aBapiliHOI cUTyallii, 1110 03-
Haya€ TMOHUXEHHS pU3MKY aBapiliHOro ONpOMiHEHHS
HaceJIeHHS.

ITpuHIMI onNTHMI3allii CTOCOBHO 10 POOIT 3 MepPeTBO-
peHHs 00’eKTa “YKPUTTSI” B €KOJOTIYHO OE3IEeUHY CUC-
TeMy CKJIQJIHO pealli3yBaTU B IIOBHOMY 00CsI3i, uepes Te,
110 B YKpaiHi BiICYTHSI BiIMOBinHA HOPMAaTUBHO-ITPaBO-
Ba 0aza 3 IbOro MUTaHHS. ICHYI04010 MPAaKTUKOI BUKO-
HaHHS IPUHLMITY ONTUMi3alii pu MIaHyBaHHI pobiT €
BUOiIp HaliMEHIN [10303aTpaTHOro BapiaHTy BUKOHaHHSI
pOOIT i IKiCHI METOAM ONTUMi3allii.

BHUCHOBOK

Ha mningcraBi 6araTopiuyHOro AOCBiAYy BUBUYEHHSI Pi3HOIL
MPOEKTHOI JOKyMEHTALlii poOiT 3 TIepeTBOPEeHHS 00’ €KTa
“YKpUTTS” Ha €KOJIOTIYHO OE3MEeYHy CUCTEMY, a TaKOX
aHaJlizy MpakTU4YHOI peaslizallil 3aX0liB 3 paaialliliHOTO
3aXMCTy HaBeJIeHO OCOOJMBOCTI IIaHYBaHHSI pamialliii-
HOTO 3aXMCTy MepcoHaly, 1o npaioe Ha OY (pekoMeH-
Jallii MOBHOIO MipOIO0 CTOCYIOThCS SIK POOIT, SIKi ITPOBO-
I9Thbcsl O6e3nocepenHbo BeepearHi OY, Tak i Ha MpoM-
MaWIaH4MKYy i JOKAJIBbHII 30Hi).

CMUCOK BUKOPUCTAHOI JIITEPATYPU

1. MocraHosa Kabinety MinicTpiB Ykpaitn “lpo 3axoau no nepeTBopeH-
Hi0 00’ekTy “YKpUTTS” B €konoriyHo 6e3neyHy cuctemy” Big 28.12.96 Ne
1561 [EnekTpoHHmMin pecypc]. — Pexum poctyny : http://www.zakon-i-
normativ.info/index.php/component/lica/?href=08&view=text&base=14&id
=419786&menu=109391. — (Bigkp. 20.08.2015).

2. BepxosHa Papga Ykpaitu. Mpo patudikauio Yrogm npo rpaHT (IMpoekty
sinepHoi 6eanekn YopHobunbcbkoi AEC) mix €BponeiicbkuM GaHKoM pe-
KOHCTPYKLUji Ta pO3BUTKY IK PO3NOPSAHMKOM KOLUTIB, HafaHWX 3rigHo 3
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koio AEC / BepxoHa Papa YkpaiHu : 3akoH Ykpaitv Big 18.03.1997 p. Ne
147/97-BP // BinomocTi BepxoBHoi Pagu Ykpaitu (BBP). — 1997. — Ne
19. — Cr. 134.

3. BepxosHa Papa Ykpainu. Mpo 3aranbHi 3acapy nofanbLuoi ekcniyarawii
i 3HATTS 3 ekcnnyatauji YopHoOunbcbkoi AEC Ta nMepeTBOpPeHHs 3pyrHO-
BaHOr0 4eTBEpTOro eHeprobnoky wiei AEC Ha ekonoriyHo 6e3neyHy cuc-
Temy / BepxoeHa Papa Ykpaitm : 3akod Big 11.12.1998 Ne 309-XIV //
BinomocTi BepxosHoi Paay Ykpaitu (BBP). — 1999. — Ne 4. — Cr. 33.

4. BepxoBHa Papa YkpaiHu. 1po BHECEHHS 3MiH A0 AesKuX 3aKOHIB Yk-
paitu y 3B’3Ky i3 3akpuTtTam YopHobunbcbkoi AEC / BepxosHa Papa Yk-
paitu : 3akoH Ykpainu Big, 26.04.2001 p. Ne 2398-I11 // BinomocTi Bepxos-
Hoi Paay Ykpaitu (BBP). — 2001. Ne 27. — Cr. 133.

5. Hopmu papiauiiiHoi 6e3neku Ykpaitu (HPBY-97) : [lepXaBHi ririeHiuHi
Hopmartmeu. ANH 6.6.1.-6.5.001-98. — K. : [6. B.], 1998. — 135 c.

6. Hopmwn papjaujitHoi 6e3nekn YkpaiHu 1onoBHeHHs: PapjaujitHuii 3a-
XMCT Bif, [Xepen noTeHuiiHoro onpominenns (HPBY-97/0-2000) : Oep-

of achieved situation at the ShO. Thereby proba-
bility of emergency situation is decreased (avoid-
ed) meaning a decreased risk of accidental popula-
tion exposure.

Principle of optimization towards operations on
the ShO transformation into environmentally safe
system is difficult to implement in full because of no
respective regulatory and legal framework available
in this issue in Ukraine. Selection of the least dose
expensive variant of work delivery and high-quality
optimization methods is a contemporary practice of
the optimization principle implementation.

CONCLUSION

By virtue of multiannual experience of reviewing
the various project documentation on operations of
transformation of the “Shelter” Object into envi-
ronmentally safe system and through the analysis of
translation into action of radiation protection
measures the special aspects are described concern-
ing the radiation protection planning for personnel
working at the ShO. Recommendations to a full
extent deal with operations directly conducted at
the ShO, on the industrial site, and in a local zone.

REFERENCES

1. Council of Ministers of Ukraine. [On measures to transform the
“Shelter” into an ecologically safe system]. Regulation. No. 1561
(Dec 28 1996) [Internet]. Available from: http://www.zakon-i-nor-
mativ.info/index.php/component/lica/?href=08&view=text&base=1
&id=419786&menu=109391. (Aug 20 2015). Ukrainian.

2. Verkhovna Rada of Ukraine. [On Ratification of the grant (Project
Nuclear Safety Chernobyl NPP) between the European Bank for
Reconstruction and Development as Administrator of funds provid-
ed under the Grant Nuclear Safety Account, the Government of
Ukraine and Chornobyl]. The Law of Ukraine. No. 147/97-VR (Mar
18, 1997). Vidomosti Verkhovnoi Rady Ukrainy (WVR).
1997;(19):Stat. 134. Ukrainian.

3. Verkhovna Rada of Ukraine. [On general principles of future
operation and decommissioning of Chornobyl NPP and transfor-
mation of the destroyed fourth Unit of this NPP into ecologically
safe system]. The Law of Ukraine. No. 309-XIV (Dec 11, 1998).
Vidomosti Verkhovnoi Rady Ukrainy (WR). 1999;(4): Stat. 33.
Ukrainian.

4. Verkhovna Rada of Ukraine. [On amendments to some laws of
Ukraine due to the closure of the Chernobyl nuclear power plant].
The Law of Ukraine. No. 2398-Ill (Apr 26, 2001). Vidomosti
Verkhovnoi Rady Ukrainy (WR). 2001;(27):Stat. 133. Ukrainian.
5. [Radiation Safety Standards of Ukraine (NRBU-97). State
hygiene standards]. DHN 6.6.1. -6.5.001-98. Kyiv; 1998. 135 p.
Ukrainian.

() 134



ISSN 2304-8336. lpobnemn paniauiiinoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

ornsaaosi CTATTI

XaBHi ririeHiyHi Hopmatvem. [AMH 6.6.1.-6.5.061-2000. — K. : [6. B.],
2000. — 84 c.

7. OcHoBHi CaHiTapHi npaBuna 3abe3neyeHHs papialitHoi 6e3nekn Yk-
pailn (OCIM3PBY-2005) : [epxasHi riricHiyHi Hopmatueu. ACI 6.177-
2005-09-02. — K. : [6. B.], 2005. — 127 c.

8. CaHutapHble npaBuna 0OpalleHWs G PafMOaKTUBHBIMU OTX0AAMM
(CMOPO-85). Canlux 42-129-11-3938-85. — M. : [6. u.], 1985.- 54 c.
9. CanuTapHble npaBuna NPOEKTUPOBAHUS U 3KCMyaTauuM aTOMHbIX
craHumin. CM AC-88. — M. : [6. u.], 1988. — 132 c.

10. CaHuTapHble npasuna paguauyMoHHoi 6e30MacHOCT Npy BbINoJHe-
HWM 1 npoekTupoBaHumu pabot Ha OY (CMPB-0Y). CTN 3.014-2004. — M. :
[6. n.], 2004.

11. Tpynpl MKP3. Mybnukaums 103 MKP3. Pekomenpauuu 2007 ropa
MexayHapogHoi Kommccum no PagmaumonHon 3awure : nep. ¢ aHri. /
nog obwei pea. M. ®. Kucenéea, H. K. LWanpanel. — M. : W3g. 000
NK® “Anana”, 2009. — 343 c. — ISBN 978-5-9900350-6-5.

12. ObecneyeHune paguaLmoHHoii 6e3onacHocTi npu paboTax no npeod-
pa3oBaHuto 006bekTa “YkpbiTe” B 3KONMOrMYecku Ge30MmacHylo cucTemy.
Buodnanyeckmii KOHTPONb 403 BHYTPEHHEro 06yyeHus nepcoHana / C.
tO. Heuaes, . A. Jluxtapes, B. b. bepkosckuii [u ap.] // Paguau,. rurm-
eHa. — 2009. — T. 2, Ne 1. — C. 32-35.

13. AHanua 6e30macHoCTV Npy BbINOAHEHUM PaboT Mo NPOeKTy cTabunm-
3aumm Ganok b1 u B2 : otyet 0 HAP / O6wbekT “YkpbiTne” YepHoObibc-
koin ASC. — K., 1999. — 23 ¢. — WuB. Ne 532 ot 25.12.

14. Aerosol monitoring during work inside the “Object Shelter”: Analysis
of dispersion and concentration for different work types / P. Aryasov, S.
Nechaev, N. Tsygankov, A. Dmitrienko // Journal of Alloys and
Compounds. — 2007. — Vol. 444. — P. 483-485.

15. Aryasov P. Aerosol monitoring using personal impactors during works
inside the Object Shelter / P. Aryasov, S. Nechaev, N. Tsygankov // Health
Physic. — 2006. — Vol. 90, No. 6. — P. 144—145.

16. Chumak V. Assessment of effective dose with personal dosime-
ters: Account of the effect of anisotropy of work place fields / V.
Chumak, E. Bakhanova // Radiat. Meas. — 2008. — Vol. 43. — P.
655-658.

17. Mopsmok pacyeTa 403 TEKYLLEro M NOTEHLMANLHOTO 06y4eHmus nep-
COHasa Npu NIaHUPOBAHUM U MPOEKTUPOBaHUK paboT Ha QY : meToamnyec-
kue pekomeHgaumu. — K. : MO3 YkpauHsbl ; KomuTeT no Bonpocam ruru-
€Huyeckoro pernameHTuposanus, 2004. — 35 c.

18. NHamBnayanbHblid [O3UMETPUYECKMIA KOHTPOMb BHYTPEHHEro 06yye-
HWS MepcoHana, MpuBiekaemoro k pabotam Ha o6bekte “YkpbiTne” :
VHCTPYKTUBHO-MeToauyeckme ykazaHusi. — K. : MO3 Ykpaunsl ; TKAP Yk-
paunbl ; HKP3 Ykpaunsl, 2007. — 167 c.

19. 3abe3neyeHHs 6i0i3NYHOT0 KOHTPONID [03 BHYTPILIHBLOTO On-
POMiHEHHsI Mifl 4yac pobiT 3 nepeTBOpeHHs 00’ekTa “YKpUTTS” Ha eko-
noriyHo 6e3neyHy cuctemy. Mincymku 3a nepiog 2004-2012 poku / C. 0.
Heuaes, I. A. Nlixtapbos, B. O. Cywko [1a iH.] // [Loskinng Ta 300pos’s. —
2013. — Ne 1 — C. 39-42.

20. MeToamka BU3HaYeHHS eeKTUBHOI 031 30BHILIHBOrO OMPOMiHIOBAH-
Hs : 38iT npo HOP / OCM “YepHobunbcbka AEC”. — K., 2002. — 23 ¢. —
InB. Ne 107.

6. [Radiation Safety Standards of Ukraine. Supplements: Radiation
protection from potential exposure (NRBU-97/D-2000). State
hygiene standards. DHN 6.6.1.-6.5.061-2000]. Kyiv; 2000. 84 p.
Ukrainian.

7. [Basic sanitary rules for radiation protection of Ukraine
(OSPZRBU-2005). State sanitary rules]. State hygiene standards.
DSP 6.177-2005-09-02. Kyiv; 2005. 127 p. Ukrainian.

8. [Sanitary rules of Radioactive Waste Management (SPORO-
85)]. SanPin 42-129-11-3938-85. Moscow; 1985. 54 p. Russian.
9. [Sanitary rules of design and operation of nuclear power sta-
tions]. SP AS-88. Moscow; 1988. 132 p. Russian.

10. [Sanitary rules of radiation safety during the execution and
design of works at the Shelter]. (SPRB-QU). STP 3.014-2004.
Moscow; 2004. Russian.

11.  Kiselev MF, Shandala NK, editors. [Annals of ICRP.
Publication 103 ICRP. Recommendations of the International
Commission Radiation Protection of 2007]. Moscow: PKF “Alan”;
2009. 343 p. ISBN 978-5-9900350-6-5. Russian.

12. Nechaev SYu, Likhtariov IA, Berkovsky VB, Kovgan LN,
Bonchuk YuV, Ratia GG, et al. [Radiation safety at work on the
transformation of the “Shelter” into an ecologically safe system.
Biophysical monitoring internal exposure doses of personnel].
Radiatsionnaia gigiena. 2009;2(1):32-35. Russian.

13. Object “Shelter” of the Chornobyl NPP. [Analysis of the secu-
rity of the work on the project of stabilization of beams B1 and B2].
Final report. Kyiv; 1999 Dec 25. 23 p. Report No. 532. Russian.
14. Aryasov P, Nechaev S, Tsygankov N, Dmitrienko A. Aerosol
monitoring during work inside the “Object Shelter”: Analysis of dis-
persion and concentration for different work types. Journal of
Alloys and Compounds. 2007;444:483-5.

15. Aryasov P, Nechaev S, Tsygankov N. Aerosol monitoring using
personal impactors during works inside the Object Shelter. Health
Physic. 2006;90(6): 144-5.

16. Chumak V, Bakhanova E. Assessment of effective dose with
personal dosimeters: Account of the effect of anisotropy of work
place fields. Radiat. Meas. 2008;43:655-8.

17. [The procedure for calculating doses of current and potential
exposure of the personnel in the planning and design work on the
Shelter: guidelines]. Kyiv: Ministry of Health of Ukraine, Committee
for hygienic regulation; 2004. 35 p. Russian.

18. [Individual monitoring of internal exposure of personnel
involved in the work on the object “Shelter”: instructions and
guidelines]. Kyiv: Ministry of Health of Ukraine, State Nuclear
Regulatory Inspectorate of Ukraine, National Commission for
Radiation Protection of Ukraine; 2007. 167 p. Russian.

19. Nechaev SYu, Likhtarov IA, Sushko VO, Kovgan LM, Bonchuk
YuV, Ratia GG, et al. [Ensuring of biophysical monitoring of inter-
nal exposure during work on transformation of the object
“Shelter” into an ecologically safe system. Summary for the peri-
od 2004-2012]. Environment & Health. 2013;1(64):39-42.
Ukrainian.

135 ®



ornsaaosi CTATTI

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

21. PapjaujiHo-ririeHiuHe 3abe3neyeHHs pobiT Ha 06’exTi “Ykputta” / C.
t0. Heuaes, B. I Bebetuko, |. A. Jlixrapbos [Ta iH.] // MeaunuHi Hacninkm
YopHobunbebkoi katactpodu: 1986-2011 : moHorpadis / 3a pea. A. M.
Cepntoka, B. I'. bebeluka, [l. A. basuku. — TepHonins : TAMY, Ykpmenk-
Hura, 2011. — C. 1023-1032. — ISBN 978-966-673-174-9.

20. SSE “Chornobyl NPP”. [Method of determining the effective
dose of external exposure]. Final report. Kyiv; 2002. 23 p. Report
No. 107.

21. Nechaiev SYu, Likhtarov IA, Sushko VO, Kovgan LM, Bonchuk
YuV, Ratia GG, et al. [Radiation-hygienic support work at the object
“Shelter”]. In: Serdiuk AM, Bebeshko VG, Bazyka DA, editors.
[Medical consequences of the Chornobyl catastrophe: 1986-
2011]. Ternopil: TDMU, Ukrmedknyha; 2011. p. 1023-1032. ISBN
978-966-673-174-9. Ukrainian.

Cmamms Hadiituina do pedaxuii 20.08.2015

(1) 136

Received: 20.08.2015




