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PE®POPMYBAHHA CUCTEMHA OXOPOHMU 310POB’A:

POJIb I MICLE 3AKJIAIIB OXOPOHMU 3/10POB’A TPETUHHOI'O
PIBHS ITPU PAOTALIIMTHUX HAA3BUYAVMHUX CUTYALIISX B
YMOBAX BOEHHOI'O CTAHY

3 ypaxyBaHHAM [0CBiay NikBigawii Hacniakis YopHOOMAbCbKOT KaTacTpodu po3rsHyYTI ponib i Micle 3aKnajaiB 0Xopo-
HU 300poB’s BUCOKOCNelianizoBaHOro (TPETMHHOrO) PiBHA Npu pajialiHWX HaA3BMYAMHWMX CUTYaLisX B yMOBaXx
BOEHHOrO cTaHy. HaBeaeHa knacudikauis Hag3BMYaAMHMX CUTYaLil i OCHOBHI CLUeHapii pagiauinHMx Hap3BUYANHMUX
cUTyaUii (pepHWii Tepopu3M, pagiauiiiHi aBapii Ta iHUMAEHTH, 3aCTOCYBaHHA AAepHOT 36poi). Ha gocsigi YopHo-
OunbCcbKoi KaTacTpody HaBeaeHi NPUHLMNK 3a6e3neYeHHs MeM4YHOT rOTOBHOCTI Ta HafaHHA BUCOKOCNeLiani3oBaHoi
MeAMYHOT fLonoMOru Npu pagiauifiHii Hag3BuYaiHin cutyauii. BusHayeHo, Wo TPETUHHI 3aKNaAnM OXOPOHM 340pOB’'sA
npu paaialinHiin Hag3BMYalHii cuTyauii 3abe3neyyioTb: po3pobKy i BUKOHAHHA NaHiB Ta NPOTOKONiB HafJaHHA BU-
cokocneyianizoBaHoi MeAMYHOT Aonomoru; opraHisauito, 6e3nocepefHe HaflaHHA, KOOPAMHALIO i KOHTPONb AKOCTI
HaflaHHsa BUCOKOCNeLiani3oBaHoi onoMoru; 06’efIHaHHA i KOOPAMHALLiI0 3yCUb BCiX TPbOX PiBHIB 3aKNaiB 0XOPOHM
3[10pOB’s; iHTerpayito A0 CMCTEMM yNpaBRiHHA pajialifHO Haf3BMYAMHOK CUTYALi€El Ta aHani3 i y3araibHeHHS
OTPMMAHOrO [OCBiAyY.
KnioyoBi cnoBa: pagiauiiiHa Hapg3BuYaiiHa cuTyalis, YopHobunbcbka KatacTpoda, BOEHHUI CTaH, pedopma cucTemu
OXOPOHMU 3[,0pOB’s, BUCOKOCNEeLiani3oBaHUN (TPETUHHMI) piBEHb MEAUYHOT LONOMOTU.
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REFORMING OF PUBLIC HEALTH SYSTEM: THE ROLE AND
PLACE OF HEALTH CARE FACILITIES OF THE TERTIARY LEVEL
IN RADIATION EMERGENCIES IN MARTIAL LAW

The role and place of health care facilities of the highly specialized (tertiary) level in radiation emergencies in the
conditions of martial law are considered taking into account the experience of overcoming of the Chornobyl catas-
trophe consequences. The classification of emergencies and the main scenarios of radiation emergencies (nuclear
terrorism, radiation accidents and incidents, the use of nuclear weapons) are presented. The principles of medical
preparedness and providing the highly specialized medical care in a radiological emergency are presented on the
base of the Chornobyl catastrophe experience. It is determined that the tertiary health care facilities in a radiolo-
gical emergency should provide as follow: development and implementation of plans and protocols of highly spe-
cialized medical care; organization, direct provision, coordination and quality control of the highly specialized med-
ical care; aggregation and coordination of efforts of all three levels of health care facilities; integration into the
radiation emergency management system, and analysis and generalization of the experience gained.
Key words: radiation emergency, Chornobyl catastrophe, martial law, reforming of public health system, highly spe-
cialized (tertiary) level of medical care.
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BCTYII
B YkpaiHi npoaoBXyeThcs pedopma 0XOPOHU 310pPOB’A,
gkay 2020 pol1i Ma€ OXOTTUTH TPETUHHUI (BUCOKOCTIEITia-
JIi30BaHMIi) piBeHb HaJaHHS Meau4YHOi Jormomoru. Ocob-
JIMBOI yBaru noTpedye BU3HAUYCHHS POJIi i MicCLIsl 3aKJIaliB
OXOPOHHU 3I0POB’Sl TPETMHHOIO PiBHS TpU pamialiiftHUX
HaI3BUYATHUX CUTYAIlisIX B YMOBaX BOEHHOTO CTaHY.
HapsBuuaiiHa cutyalisi — oOCTaHOBKaA, SIKa CKJIanae
Oe3rnocepeaHIo HeOe3IeKy XUTTIO, 300pPOB’10, MaiHYy i
JTOBKIJUTIO, MOPYILIYE HOPMaJIbHI YMOBM KUTTS i Aisliib-
HOCTI JITOACH Ta MOTpeOy€e TEPMiHOBOTO BTpydaHHS (pe-
aryBaHHs). Knacudikaliiss Hag3BUUyaiHUX CUTyalliil Ha-
BeleHa Ha puc. 1

INTRODUCTION

Ukraine continues to reform public health system,
which in 2020 will have to cover the tertiary (high-
ly specialized) level of medical care. Particular
attention needs to be given to determining the role
and place of the tertiary health facilities in radia-
tion emergencies in martial law.

Emergency — a situation that poses a direct dan-
ger to life, health, property and the environment,
violates the normal conditions of life and activities
of people and requires urgent intervention
(response). Classification of emergencies is shown
in Fig. 1.
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PucyHok 1. Knacudikauisa Haa3BuyaimHux cutyauin [7, 10]

Figure 1. Classification of emergency situations [7, 10]

IIpoananizoBaHO BiAMOBiAL Ha aBapilo Ha YopHo-
ounbcebkiit AEC. Po3risHyTi 3axoau, NpUIAHATI B paH-
HbOMY Ta Ii3HbOMY Mepiofax Iicislt aBapii, i OLliHeHi
JNOCSITHEHHsI Ta MOMMWIKU. ONucaHO MpaBOBY OCHOBY
JJIsT OLIIHKM 103 Ta peecTpallii Ta JIiKyBaHHsS pajia-
HitHux edekrtiB. Po3noBcIomkKeHHS HAyKoBO1 iH(POP-
Mallil rpoMaJICbKOCTi Ma€ BUpilllajibHe 3HAYEHHS 15
3armobiraHHg paHHbOMY Ta BiggaJdeHOMY BIUIMBY
panianii. Ypoku pearyBaHHs Ha YOpHOOUIbCHKY KaTa-
cTpody, SIK iHAYCTpiaJibHYy KaTacTpody, 1110 3a71ydac Be-
JIMKi rpoMajiu, IoKas3aiau GaraTorpaHHUi XxapakTep Ta-
KOI1 BiIMOBIiAi Ta BUSIBUIN MOTPEOU MOCTpaXKAaTIUX Te-
pUTOpifl, a TaKOX HEOOXiMHICTh 0araToCeKTOPHOTO
CHiBpOOITHULITBA, CTBOPEHHS HALiOHAJbHOI Mepexi
IJIsT OLIHKW H03U Ta JOBIOCTPOKOBOTO MEIWYHOTO
CIIOCTEPEXEeHHSI 3a IoCTpaXaaJluM HacejleHHsM. Ha
JOJaTOK A0 adeKBaTHUX PECypciB IJisl pearyBaHHS,
HaA3BUYAHO BaXXKJIMBUMM € HasIBHICTb J1JabOpaTOPHO-
IHCTpYMEHTaJbHOIO 00JaJHAHHS Ta HaBYEHUN Mepco-

The response to the accident at the Chornobyl
Nuclear Power Plant was analyzed. Measures
taken in the early and late periods after the acci-
dent are considered, and achievements and mis-
takes are assessed. The legal basis for the dose esti-
mation and registration, and treatment of radia-
tion effects are described. The dissemination of
scientific information to the public is crucial for
preventing the early and remote effects of radia-
tion. The lessons of responding to the Chornobyl
disaster as a major industrial catastrophe involving
large communities showed the multifaceted nature
of such an answer and identified the needs of
affected areas, as well as the need for multisectoral
cooperation, the establishment of national net-
works for dose assessment and long-term medical
surveillance of affected populations. In addition to
adequate resources for response, the availability of
laboratory and instrumental equipment and
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HaJl, HaJlaHH$ HaceJIEHHIO YiTKO1, JOCTOBipHOI iH(Op-
Mallii Ta OpakTUYHMX TOpaja LOA0 pealbHUX PU3UKIB
JTt 3M0poB’s [1].

MenuuHe pearyBaHHSI Ha padiayiiini Hao3eu4aiiHi cumy-
auii B YKpaiHi 30iiiCHIOETbCS Y CTPYKTYpi Mepeki BcecBiT-
HBOI opraHizailii oxopoHu 310poB’st (BOO3) mono 3a6e3-
MeYeHHsI MeIMYHOI TOTOBHOCTI Ta JOMOMOI'M MPU pajialiiii-
Hux Ham3BuuaiiHux cutyauisix — The WHO’s Radiation
Emergency Medical Preparedness and Assistance Network,
REMPAN [2]. HaykoBo oGrpyHTOBaHa cUCTeMa ONTUMi-
3alil METUYHOI JOTIOMOTM HACEJEHHIO B yMOBAaX BeJIMKOMA-
clITaOHOI pafialiiiHOI aBapii (3a JOCBIIOM JIiKBigallii
HacnigkiB YopHoOuabebkoi Katactpodu) [3]. Meauko-
OiodiznuHe 3a0e3neueHHs IePETBOPEHHS 00’ EKTY « YKPUT-
Ts1» Jlep>kaBHOTO cewializoBaHoro miagnpueMcTBa «HopHO-
ounbebka atomHa enektpocTanuis» (JICIT YAEC) Ha eko-
JIOTIYHO Oe3ITeYHy CUCTeMY BUKOHYETHCST Y paMKax [Tpoek-
Ty «BIOMED» y «IlnaHi 3nmilicHeHHsI 3aXOdiB Ha O0’€KTi
«Ykputts» — Shelter Implementation Plan, SIP [4—6].

B JepxaBHiii ycTtaHoBi «HauioHanbHMIT HayKOBU
LHeHTp paniauifiHoi MeauunuHu HaunioHanbHO1 aka-
JeMii MEAMYHUX HayK YKpaiHW» PeryJsipHO MpPOBO-
OSIThCsl IMITaOHI HaBYaHHS MEOUYHOIO pearyBaHHS
LUBIiIBHOTO 3aXUCTY MPU Pi3HUX PadioJTOTIUHUX CIIE-
Hapisix (aBapis Ha AEC, «OpymHa OGomba» y Mera-
moJiici, aBapisgd Ha AOCJiIIHULILKOMY peakTopi y Mera-
noJici). HaykoBo oOTpyHTOBaHI TpUHIIUITA MEIUYHO-
ro 3abe3rne4yeHHsS aHTUTEPOPUCTUUYHOI oIlepalii mpu
paniawiiiHii Haa3BUYaHINi cuTyallii [7]. 3anmpomnoHo-
BaHa CHCTEeMa OXOPOHU IICHXiYHOTO 3I0pPOB’S IIpH
panialiiHMX aBapisx Ha SIAePHUX peaKTopax Ta 3aCTo-
CyBaHHi «OpyaHOI O0MOM» i TAKTUUHOI sIIepHOI 30poi
[8—10]. Po3pobneHa mporpama pafialliiilHO-Tiri€eHiu-
HOTO MOHITOPUHTY JJIS1 PagiodOriYyHOTO 3aXUCTY JIIO-
JVHU Opu padialliflHUX aBapisiX Ta aKTax SIAepHOTro Te-
popusmy [11].

YKpaiHa € saepHOI0 IepKaBolo 3 BUCOKOPO3BUHEHUM
SIIEPHO-eHEePTeTUIHUM KOMILJIEKCOM. B enekTpoeHep-
reTUli YKpaiHM TeHepyrua MNOTYXHICTb aTOMHUX
enekrpocranuiii (AEC) cranoButh npubiansto 24,5 %.
B xputnuHi 3umoBi nepiogu Ha yactky AEC npunanae
noHan 40 % enexTpoeHeprii, iKa BUPOOJISETLCI B YK-
paiHi. 3a KIiNTbKICTIO SAEpPHUX peakTopiB YKpaiHa
rocijgae AeB’sATe Miclle y CBiTi Ta m’siTe B €Bpori. B Yk-
paiHi nitoth 4 AEC 3 15 eHeprob6iokaMu, oaHa 3 SIKUX,
3anopizbka AEC 3 6 eHepro6j1o0kaMu 3arajibHOIO I10-
Tyx)HicTio B 6000 MBt € HaiinmoryxHimow B €Bpori
[11]. KpiMm Toro, B VYkpaiHi iCHYIOTh BUBeAcHa 3
ekcrryaranii YAEC 3 moOynmoBaHUM HOBUM KOH(balH-
MEHTOM HaJ 3pyiiHOBaHUM IV 6J10KOM (00’ €KT « YKPUT-
TSI»), ABa NOCHITHUIBKUX sAnepHUX peakTopa (y Knesi i

trained staff is essential, providing clear, reliable
information and practical advice on real health
risks to the population [1].

The medical response to radiation emergencies
in Ukraine is carried out in the framework of the
World Health Organization (WHQO) Radiation
Emergency Medical Preparedness and Assis-
tance Network, REMPAN [2]. The system of
optimization of medical care to the population in
a large-scale radiological accident (based on the
experience of the Chornobyl catastrophe conse-
quences cleaning up) is scientifically justified [3].
Medico-biophysical support for the transforma-
tion of the «Shelter» Object of the State special-
ized enterprise «Chornobyl Nuclear Power
Plant» (ChNPP SSE) to the ecologically-safe
system is carried out within the framework of the
BIOMED Project in the Shelter Implementation
Plan, SIP [4-6].

In the State Institution «National Research
Center for Radiation Medicine of National
Academy of Medical Sciences of Ukraine», regu-
lar training of medical response to civil protection
under various radiological scenarios (NPP acci-
dent, «dirty bomb» in the metropolis, accident at a
research reactor in the metropolis) are regularly
conducted. The principles of medical provision of
antiterrorist operation in a radiation emergency
are scientifically grounded [7]. The system of
mental health protection in radiation accidents on
nuclear reactors and the use of «dirty bomb», and
tactical nuclear weapons is proposed [8—10]. The
program of radiation-hygienic monitoring for
radiological protection of a person in radiation
accidents and acts of nuclear terrorism has been
developed [11].

Ukraine is a nuclear state with a highly developed
nuclear power complex. In the electricity power
industry of Ukraine, the generating capacity of
nuclear power plants (NPPs) is approximately
24.5%. In critical winter periods, the share of the
NPP accounts for more than 40% of the electricity
produced in Ukraine. By the number of nuclear
reactors, Ukraine ranks ninth in the world and fifth
in Europe. Ukraine has 4 nuclear power plants with
15 power units, one of which, Zaporizhzhya NPP
with 6 power units with a total capacity of 6,000
MW is the most powerful in Europe [11]. In addi-
tion, in Ukraine, there is ChNPP withdrew from
operation with new confinement over the destroyed
IV unit («Shelter» Object), two research reactors (in
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CeBacToroii), crieuikoM0iHaTU 3 BiIKPUTUMU IKepe-
JIJaMM iOHi3y10UOTO BUIIPOMiHIOBAHHS Ta IMiANPUEMCTBA
3 IepepoOKU ypaHy. barato Takux nignpueEMCTB po3Ta-
IIOBAHO Ha TEePUTOPisX, /€ BBEAEHO BOEHHMIA CTaH
(ronoBHi — 3amopi3bka Ta IliBaeHHO-YKpaiHCbhbKa
AEC), abo 6e3nocepeHbO Ha TUMYACOBO OKYITOBAHUX
TepuTopisax (puc. 2). Bnepie y cBiTi BBeieHO BOEHHUI
CTaH Ha TepuTOpisgx, Ae pos3tamoBaHi AEC Ta iHmi
saepHi 06’extu. IToTeHIiliHI pagialiiiHi HaA3BUYalHI
CUTyallil HAa HUX HOCUTUMYTb TpaHCHAalliOHAJbHUM Xa-
paxTep.

Bce 11e cTBOpIOE NepeyMOBU HABMUCHOI'O a00 BUIIAI-
KOBOTI'O pyiHYBaHHS sIIEPHUX 00’ €EKTIB IiJ YaC BOEHHUX
Iiif Ta CKOEHHSI TEPOPUCTUIHOL aTaK! 3 BUKOPUCTAHHSIM
00’€KTIB aTOMHOI IIPOMMCJIOBOCTI Ta/ab0 3aCTOCYBaH-
HSIM IUCTIEPIYIOUOTro paaiojoriyHOro MprUcTpolo («opym-
HOi OOMOU»).

CueHapii pagiauitHux Hag3BUYaANHUX CUTYaLIN

HaBomuMo ocHOBHI clieHapil pamiauiiiHUX Haa3BUYail-
HUX CUTYaLill y IOPSIIKY PU3UKY X BAHMKHEHHS 3 ypa-
XYBaHHSIM IOTOYHUX IeONOMiTUUHUX oocTaBuH [7, 9, 10].

Kyiv and Sevastopol’), specialist plants with open
sources of ionizing radiation and uranium proces-
sing enterprises. Many of these enterprises are
located in the territories where the martial law was
imposed (main ones are Zaporizhzhya and South-
Ukrainian NPPs), or directly in temporarily occu-
pied territories (Fig. 2). For the first time in the
world, the martial law was imposed in the territories
where nuclear power plants and other nuclear faci-
lities are located. Potential radiation emergency sit-
uations on them will be transnational.

All this creates the preconditions for the deli-
berate or accidental destruction of nuclear facili-
ties during hostilities and the commission of a
terrorist attack using nuclear facilities and/or the
use of a dispersing radiological device («dirty
bomb»).

Radiation Emergency Scenarios

We give the main scenarios of radiation emergency
situations at the risk of their occurrence, taking into
account current geopolitical circumstances [7, 9, 10].

Pecny6nika
Republic of

Yepiriacoka

KuiBcoka

<3,

iepKachl

Pociiicbka ®depepauin
Russian Federation

oy

Xapkigchka

PociitcbKa
depepauina
Russian
Federation

PucyHok 2. TpaHcHauioHanbHWIN xapaKTep NoTeHuiiHOi papiauinHoi Haa3BUYaNHOT cuTyauii B YKpaiHi.
400-KM 30Ha NOTEHLiNHOTO BNAUBY NPM BUHUKHEHHT TAXKOT aBapii Ha AEC [3]

Figure 2. Transnational nature of the potential radiation emergency in Ukraine. 400-km area that can be
potentially affected in case of a severe accident on the NPP [3]

h 24




ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

REVIEWS

Cuenapiii 1. Adepruii mepopuszm abo «sdepHe 3aAAKY8AHHS»

» «bpynHa 6oMOa» (IUCTIEPryIOUriA pamioIOriYHUA MPUCTpiif):
> BUIIaAKOBe a00 HaBMUCHE pyiiHyBaHHsI Oo€eTpuIia-
coM mia yac BoeHHux Aii AEC abo iHI10ro nuBiIbHO-
ro o6’exTa, 110 MpalIOE 3 paliOaKTUBHUMU MaTepi-
ajaMu;

> 3axoruieHHs1 AEC ab6o iHIIoro HuBiJIBHOTO 00’€KTa,

IO MpalIoE 3 pagioaKTUBHUMHU MaTepiaJamMu, MiHy-

BaHHS i BUOYX HOTO0;

> «OpyaHa 6oMba» sIK 000JIOHKA 3 paAioaKTUBHUX Ma-

TepiajliB Ij1s1 3BUYaiiHOIO HEsIIEPHOro OOEpUIiacy.

» IllaHTax omHiei nepxkaBu iHIIIOIO 3arpO30I0 3aCTOCY-
BaHHS siIepHOI 30poi.
» fnepHa 6omoa:

> BKpajJeHa a00 3axoIljieHa i3 3amaciB KpaiH, 110 BO-

JIOJIIOTH SIIEPHOIO 30POEI0;

> KYyCTapHO 3po0JjieHa simepHa oomMoa.

» 3a0pynHEeHHs HaBKOJUIIHbOTO CEPEeIOBUIIA:

> PO3MUJIEHHS PaJioaKTUBHUX MaTepiajliB 3 JIiTaKiB i

TBUHTOKPWJIIB;

> PO3UYMHEHHS PaJioaKTUBHUX MaTepialliB B JKepe-

JlaX TIMTHOT BOJY;

> 3MilllyBaHHSI PaJioaKTUBHUX MaTepialiB 3 1Xelo,

HAIlOSIMM Ta iHIIMMU MPOTYKTaMMU.

VYV TenepilmHiii yac BaXJIMBUM HaANpSIMKOM B pajia-
LiliHi# Oe3melli € aBapiliHa TOTOBHICTh Ta aBapiliHe peary-
BaHHS Ha 3JIOBMHUCHE ITOIIMPEHHS PadiOaKTUBHUX PEYO-
BUH, SIK IIPOSIBU SIIEPHOTO Tepopu3My. Take MOIIUpeHHs
MOXe MaTy LIJUTIO SIK OKPeMUX OCi0, Tak i 3HaYHi KiJlb-
KOCTi moaei («opynHa 6omb6a»). BimoMuMu npukiiagaMu
€ iHumnaeHT 3 JIutBuHeHko (2006) [sKMi1 TaKOXK MOXKHA
pO3IJISAIATU i IK PamdioIOTiYHUM iHIIMAEHT 3 HABMUCHUM
PaTioTOKCUKOJOTIYHUM BTpYYaHHSIM| i BUSBIECHHS B
I3maiiioBcbkoMy napky B MockBsi KoHTeiiHepa 3 Cs-137,
3aKJIaJEHOr0 4edyeHChbKUMU ekcTtpemictamu (1995 p.).
YuHHe 3aKOHOIABCTBO HE 3a0e3Ieuye BUSBACHHS TaKUX
MOJiif Ta aAeKBaTHE pearyBaHHSI Ha HUX (OOMEXEHHS
JIOCTYIly; BU3HAUEHHSI MacluTaliB; Je3aKTUBALlisl; BUSIB-
JIEHHSI 0Ci0, sIKi 3a3HaJIM ONIPOMIHEHHS, 1 iX JO3UMETPUY-
HUI Ta MEAUYHMIA CYTTPOBIA TOILO). 3aCTOCYBAHHS OITU-
MaJIbHUX MPOLEAYP padialliifHO-TiriEHiYHOTO MOHITO-
PUHTY TO3BOJISIE CKOPOTUTU Yac Ha BU3HAUYEHHST MaCIII-
TabiB 1 3HAUYLIOCTI TAKUX MOAiA Ta OOIPYHTYBATU 3aCTO-
COBHICTb BiIMMOBITHMX KOHTP3aXO/iB i MPOLEAyp MOM SIK-
ILIEHHS BIIMBY LIMX ITOMii Ha JIIOIUHY.

Cuenapii 2. HloepHi i padionoeiuni asapii

ma iHyuodenmu

bynb-ska noais 3 pagioakTUBHUMMU MaTepiajlaMM i Jxe-
pellaMy BUTIPOMIHIOBaHHS:

> TIepeBE3CHHS;

Scenario 1. Nuclear terrorism («Nuclear Intimidation»)
» «Dirty bomb» (dispersing radiologic device):

> accidental or deliberate destruction of an

ammunition during a military operation of a

nuclear power plant or other civilian facility

working with radioactive materials;

> seizure of a nuclear power plant or other civi-

lian facility working with radioactive materials,

mines and explosions;

> «dirty bomb» as a shell of radioactive materi-

als for a conventional non-nuclear ammunition.
» One state’s blackmail of another threat to the
use of nuclear weapons;

» Nuclear bomb:

> stolen or captured from the stockpiles of

nuclear-weapon states;

> handmade nuclear bomb.

» Environmental pollution:

> spray of radioactive materials from airplanes

and helicopters;

> dissolution of radioactive materials in drin-

king water sources;

> mixing of radioactive materials with food,

beverages and other products.

At present, an important direction in radiation safe-
ty is emergency preparedness and emergency respon-
se to the inadvertent spread of radioactive substances,
as manifestations of nuclear terrorism. Such an exten-
sion may be aimed at both individuals and large num-
bers of people («dirty bomb»). Famous examples are
the incident with Litvinenko (2006) [which can also
be considered as a radiological incident with inten-
tional radiotoxicological intervention] and the discov-
ery of a Cs-137 container packed with Chechen
extremists in the Ismayilovsky Park in Moscow in
1995. The current legislation does not provide for the
detection and adequate response of such events
(restriction of access, definition of scale, deactivation,
identification of exposed persons, and their dosimet-
ric and medical support, etc.). The application of
optimal radiation and hygiene monitoring procedures
can reduce the time to determine the magnitude and
significance of such events, and substantiate the appli-
cability of appropriate countermeasures and mitiga-
tion procedures for these events to humans.

Scenario 2. Nuclear and radiological accidents

and incidents

Any event with radioactive materials and radiation
sources:

» transportation;
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» 30epiraHHs;
» BUKOPUCTAHHSI:

> apapii Ha AEC i gaepHUX peakTopax;

> pPO3KpagaHHs;

> 0Oe3xassiiHi akepena;

> HaBMUCHE PaliOTOKCUKOJIOTIYHE BTpydyaHHsS (OT-

PYEHHSI);

> BTparTa.

PanianiiiHi katacTpocu Ha SIEPHUX €HEPreTUIHUX
peakTopax 3arajbHoBigoMi — 1 aBapisg Ha AEC Tpu
Maiin Ainnenn (Three Mile Island), IlencinmbBaHis,
CHLIA, 1979; YopHoounbschka karactpoda, CPCP, Yk-
paina, 1986; ®ykymmuma [laiiui (Fukushima Daiichi),
Anownis, 2011 Ta iHIIMX aBapisix Ha aTOMHUX 00 €KTaX, y
TOMY YKCJIi BOEHHOI'O IMPU3HAYEHHSI.

TakyM YyMHOM, PU3UK SACPHUX i padioJOTiYHUX aBapiii
Ta iHLIMIOEHTIB BKpall pi3HMX MacluTabiB i xapakTepy
BIUIMBY B TEMEPIllIHii Yac 3aJUIIAETbCSI BUCOKUM, 110
noTpedye ageKBaTHOI TOTOBHOCTI Ta pearyBaHHsI.

Cuyenapiii 3. Takmuuna i cmpameeiuna s0epra 30pos
» TaktuyHa (Kiabka KT y TPOTUJIOBOMY €KBiBaJleHTi):
> HelTpoHHa O60M0a;
> O00OMOM BiIbHOTO TManiHHs (TpaBiTalliiiHi);
> pakeTu MaJIoi JaJIbHOCTI;
> apTWIEPIChKi CHAPSIAN;
> MiHU;
> [NIMOUHHI 60MOU, TOpHeau;
> HagMaiui Kamiop (kyii 7,62 mm, Cf-252);
» Ctpateriuna >100 kT
[1ooii i mexanizmu, 1O TIOSICHIOIOTh, SKUM YMHOM pajlia-
LiiHI KaTaKIi3MU MPU3BOISTH 0 TTOPYIIeHb 310POB’s, Ha-

» storage;
> use:

> accidents at NPPs and nuclear reactors;

> theft;

> NOoNn-owner sources;

> intentional radiotoxicological intervention

(poisoning);

> loss.

Radiation catastrophes for nuclear power reac-
tors are commonly known — the accident at the
Three Mile Island NPP, Pennsylvania, USA,
1979; Chornobyl catastrophe, USSR, Ukraine,
1986; Fukushima Daiichi, Japan, 2011 and other
accidents at nuclear facilities, including military
ones.

Thus, the risk of nuclear and radiological acci-
dents and incidents of very different scales and
impacts now remains high, requiring adequate
readiness and response.

Scenario 3. Tactical and strategic nuclear weapons
» Tactical (several kT in TNT equivalent):

> neutron bomb;

> bombs of free fall (gravitational);

> short range missiles;

> artillery shells;

> mines;

> deep bombs, torpedoes;

> oversized caliber (balls 7.62 mm, Cf- 252);
» Strategic> 100 kKT

FEvents and mechanisms that explain how radia-
tion cataclysms lead to health disorders are shown

Papiaujiinuii katakniam / Radiation emergency

\

{ Xaoc, cTpec, onpoMiHeHHs1, cnpuitHaTTa pusunky / Chaos in society, stress, irradiation, risk perception ]

\

( McuxonoriyHa pe3apantadis Ta pagjauinHi edektn / Psychological disadaptation and radiation effects ]

\

{ McuxocomatnyHi po3nagu Ta pagiauiviHi edekru / Psychosomatic disorders and radiation effects ]

\

[ MepuuHi i couianbHi Hacnigkm / Medical and social consequqgnces ]

— Y

_ ComaroHeBponoriyHi / Somatoneurological Mcuxiyni / Mental

T~

Social burden

PucyHoK 3. MexaHi3mMu nopyleHb 340p0B’A BHACNifOK paAiauiitHoi Hap3BMuanHoi cutyauii [7, 10]

Figure 3. Mechanisms of health disorders as a result of a radiation emergency [7, 10]
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BeleHi Ha puc. 3. I1pu Oynb-sKilt pagiauiiiHiil cutyailii BU-
HUKHE Xa0C 3 peaklisiMU Ha CTpec (BKIIIOUaloun MCUXOTHUY-
Hi), IKi MOXYTb OYTH JIOKAJTLHUMU, aJie i1 MOXKYTb 3aXOITH -
TU 3HAYHY YaCTWHY CYCITiILCTBA. PamiariiiiHi KaTakitizMu
3aBXIM CYITPOBOIKYIOThCS TilepTpo(oBaHUM CIIPUIAHSIT-
TSM PU3MKY palialliiiHOI 3arpo3U Ha BiIMiHY Bi il peaIbHOL
ckyanoBoi. ToOTo, onmpoMiHeHHSI MOXe OyTHM JOBOJI Ma-
JIUM, ajie oro cy0'€KTUBHE CIIPUIHSTTS Oye 3aBeJINKUM,
10 MOXe Tpu3BecTu 10 maHiku. CTpecopHi edektu pa-
JiauiiiHOI HaA3BUYAHOI CUTYyallil 663yMOBHO CIIPUYMHSITh
ricuxocoMaTnuHi po3nagy. OcTaHHiI TTOpyd 3 pamialiiiHIM
BIUIMBOM 3YMOBJISITH COLiaIbHO-MEIUYHUI TSTap 3 OHKO-
JIOTIYHUMMU i HEOHKOJIOTIYHUMU eheKTaMU Ta TCUXOJI0To-
ACUXiaTpUIHUMU HACJTiIKaMU HaA3BUYAMHOI CUTYaLlil.

MepguuHe 3a6e3nevyeHHs Ta HagaHHSA TPETUHHOroO
(BucokocneuianizoBaHOro) piBHs1 MEQUYHOT
AOMNOMOIru Npu paaiauiiHin Hap3BMYanHiIu cutyauii
Mepexa BOO3 mono 3abe3neyeHHST MEINIHOI TOTOB-
HOCTI Ta JOMIOMOTH MPH pamiallifHUX HaaA3BUYaATHUX CU-
Tyauissx (Radiation Emergency Medical Preparedness
and Assistance Network, REMPAN) — kimodoBa cucre-
Ma BHCOKOCHelialdi30BaHOTO MEIMYHOrO0 pearyBaHHS
npy pamialifHUX HaA3BUYAWHMX cuUTyauisgx. Mepexka
CIYXUTh TIIaTOOpPMOIO U1 OOMiHY JOCBiIOM, iH(bOp-
Malli€l0 Ta HaJIeXKHOI MPaKTUKU B CITiBTOBAPUCTBI MPO-
decioHamiB i 3a0e3meyye AOCTYN A0 TEXHIYHUX 3HAHb
JIJI KpaiH, Je TaKi pecypcH MOKM BiCyTHi.

TpeTrHHMI (BUCOKOCTIEIia/Ii30BaHNIT) piBEHb MEIUY-
HOI TIONOMOTH NpU pafialliiiHiii HaA3BUYaHIA cUTyallii:
» JlikapCchbKa MeJWuyHa J0IoMOra, sIKy HadamThb Ialli-
€HTaM 1 MOCTpaXKAaaMM MPU 3aXBOPIOBAHHSIX 1 YPaKEH-
HAX (MOTEHUIMHUX YypaXeHHsX), 110 MOTPeOyIoTh
creuiaalbHUX i BUCOKOTEXHOJIOTIYHUX METOIB JiarHOC-
TUKMU, JIIKYyBaHHS Ta peadiIiTalii;

» HaJaeThCd HA aMOyIaTOpHOMY (pamdioNoTiuHUi Tpiaxk)
Ta CTallioHapHOMY eTarnax MeIUYHOI JTOITOMOTH;

» HaAaloTb JiKyBaJbHO-TIPOMIIAKTUYHI 3aKaaau, SKi
aKkpeAuUTOBaHi Ta MalOTh JIiILIEH3110 Ha BiAMNOBIAHY MeaNY-
HY i TIKapChbKY MisJIbHICTh, BUJAHY BiAMIOBIAHO IO 3aK0O-
HOIaBCTBa YKpaiHU, He3aJIeXKHO BiJl POpM BIACHOCTI;
» 00CSATI¥ TPETUHHOI MEIUYHOI TOMOMOTY BU3HAYaIOTh-
cs 3a MEIMYHUMM TTOKA3aHHIMM BiIMOBiIHO 10 cydac-
HUX TOCSATHEHb MEIMYHOI HAyKU Ta MPaKTUKU;

> IIpM pafdialliiiHiil HaA3BUYaliHIN CUTYallii BCSI MeanY-
Ha goriomMora 6e3KOoIITOBHA (32 paXyHOK AepKaBH).

Oco0MMBOCTI YMOB Ta HalaHHS TPETUHHOTO PiBHS Me-
JUYHOI TOTIOMOTHU (BUCOKOCIIeiali30BaHO1) MpHU pajia-
LiMHI HaA3BUYAHIN CUTYaLil:

» pagialliiiHe 3a0pyqHEHHSI JTOBKiUISI — HEOOXiTHICTh
3a0e3MeueHHs paaioa0riYyHOro 3aXUCTY:

in Fig. 3. In any radiation situation there will be
chaos with reactions to stress (including psychotic)
that may be local, but can also capture a significant
part of society. Radiation disasters are always
accompanied by a hypertrophied perception of the
risk of a radiation hazard, unlike its real compo-
nent. That is, the irradiation can be quite small, but
its subjective perception will be too large, which
can lead to panic. Stress effects of a radiation emer-
gency will definitely cause psychosomatic disor-
ders. The latest along with the radiation impact will
determine the socio-medical burden with cancer
and noncancer health effects and psychological
and psychiatric consequences of an emergency.

Medical support and provision of tertiary
(highly specialized) medical care in a
radiation emergency
The WHO Radiation Emergency Medical Pre-
paredness and Assistance Network (REM-
PAN) is a key system of highly specialized
medical responses to radiation emergencies.
The network serves as a platform for sharing
experiences, information and good practices
in the community of professionals and pro-
vides access to technical knowledge for coun-
tries where such resources are not yet avail-
able.
Tertiary (highly specialized) level of medical care
in a radiation emergency includes:
» medical aid provided to patients and vic-
tims with diseases and injuries (potential
injuries) that require special and high-tech
methods of diagnosis, treatment and rehabili-
tation;
» available on outpatient (radiological triage) and
in-patient stages of medical care;
» providing health care settings that are accredit-
ed and licensed to medical and pharmaceutical
activity issued according to the legislation of
Ukraine, regardless of ownership;
» amount of tertiary care determined by medical
indications according to modern advances in me-
dical science and practice;
» in a radiation emergency, all medical care is free
of charge (at the expense of the state).
Peculiarities of the conditions and provision of
the tertiary level of medical care (highly specia-
lized) in a radiation emergency:
» radiation pollution — the need for radiological
protection:
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> 3a0pyAHEHiI mocTpaxiaaiai i MEIWYHUU Tepco-
Hal;
» HepaJialiliHUM BIUIMB padialliiiHOI HaA3BUYailHOI CH-
Tyawii:
> OXOpOHAa MCUXiYHOTO 310POB’4;
» IHTErpyBaHHS 1O CUCTEMM YIpPaBJiHHS paaialifiHO1
HaJ3BUYAHOI CUTYyallil:
> eBaKyallisl, TlepecejeHHs Ta iH.;
» pajialiiiHO-Tiri€HiYHUA MOHITOPUHT;
» crneuungivyHi pagioaoriyHi MeIWYHi BTpyYaHHSI:
> loaHa npodilakKTUKa;
> MEHEIXKMEHT IPOMEHEBUX YPaXkeHb;
> JieKopriopallis paliOHYKIIiIiB;
> pajgionpoTeKTOPHU (XiMiYHMIA palio3aXucT).
3aKirany OXOpPOHM 3A0POB’ST IS HaJaHHS TPETUHHOIL
(BHUCoOKoOcTeliagizoBaHOi) MEAMYHOI JOTOMOTH IpU
pagialiiiHUX HaA3BUYAMHUX CUTYaLlisIX, SIKi 30ilICHIOIOTh
CBOIO JIiSIJIbHICTh B YMOBax peopMyBaHHSI — inmeezpayii
gidomuoi meduyuHu 0o 3a2anbHOIi OXOPOHU 300P08 S
> 00J1acHi JiKapHi;
> 1IEHTPU BUCOKOCIELiaJli30BaHOI MEAUYHOI IOTIOMOTH;
> KJIiHiKM HayKOBO-IOCHiAHMX iHCTUTYTiB HalioHanb-
HOI akajgeMil MeIMUYHMX HayK Ta MiHicTepcTBa OXOPOHU
3I0pOB’S YKpaiHu;
> YHIBEPCUTETChKIi KITiHIKU;
> JIILIEH30BaHi BUCOKOCMELia/li30BaHi MPUBATHI KJTiHiKU;
> JlikapHi Jlep:kaBHOIro yHpaBiiHHSI clipaBamMu, MiHi-
crepctBa oboponu, Ciayxbu Oe3reku Ykpainu, MiHi-
CTepCTBa BHYTPIIIHIX cripaB, MiHiH(MpacTpyKTypH Ta iH.;
> ClelializoBaHi AUCHaHCepUu paaiallifHOro 3axXuCTy
HaceJIeHHS;
> CIiellializoBaHi MeIMKO-CaHiTapHi YaCTUHM y MicTax-
cynytHukax AEC.
3arajbHi IPUHLUIIKA OXOPOHU 300POB’SI MpUY padialliii-
HUX HaI3BUYAHUX CUTYALIiSIX B yMOBaX BOEHHOI'O CTaHY:
> FOTOBHICTD i IJIaHYBaHHSI;
> e(eKTUBHUI MEHEIXKMEHT;
> aJieKBaTHE MaTepiaJbHO-TEXHIYHE 3a0€e3MeUeHHS;
> ONEepPaTUBHICTb, HEBINKIAAHICTb i AKTUBHICTb;
> HallaKTHMBHIllIa y4acTb y 3a0e3MneuyeHHi yrpaBIiHHS
pagialiiiHOO HaA3BUYAHOIO CUTYALIIEIO;
> CHiBpOOITHULITBO 3 BIHCHbKOBUMMU Ta PSATIBHUKAMMU;
> pafialliiiHO-Tiri€eHiYHUIA MOHITOPUHT;
> OlIiHKa IIKOAY 3A0POB’10;
> {HTerpatis 3 IepBUHHOIO0 MEIUYHOIO JOTIOMOTOI0;
> JIOCTYIHICTb IO BCiX BEPCTB HACEJICHHS;
> CHiBPOOITHULITBO 3 YPSIAOBUMU i HEYPSIIOBUMU Op-
raHisalisiMmu;
> HaBYaHHS i KOHTPOJIb (haxiBLSIMU;
> [iepeBara cepeaHbOo- i JOBrOTPUBAJIOL CTpATETii;
> KOHTpPOJIb €¢(PeKTUBHOCTI.

> contaminated both victims and medical per-

sonnel;

» non-radiological impact of a radiation emer-
gency:

> mental health protection;

» Integration into the radiation emergency man-
agement system:

> evacuation, relocation, etc.;

» radiation-hygienic monitoring;
» specific radiological medical interventions:

> iodine prophylaxis;

> radiation damage management;

> decontamination of radionuclides;

> radioprotectors (chemical radioprotection).

Health care institutions to provide tertiary (high-
ly specialized) medical care in radiation emergen-
cies, which carry out their activities in the context
of reform — the integration of departmental medi-
cine in general health:
> Regional hospitals;
> Centers of highly specialized medical care;
> Clinics of the Research Institutes of National
Academy of Medical Sciences and the Ministry of
Health of Ukraine;
> University Clinics;
> licensed, highly specialized private clinics;
> hospitals of State Administration of Affairs,
Ministry of Defense, Security Service, Ministry of
Internal Affairs, Ministry of Infrastructure, etc.;
> specialized dispensaries for radiological protec-
tion of the population;
> specialized medical and sanitary unites in the
cities-satellites of nuclear power plants.

General principles of health protection in radia-
tion emergencies in martial law imposition include:
> readiness and planning;
> effective management;
> adequate logistics;
> efficiency, urgency and activity;
> the most active participation in ensuring radia-
tion emergency management;
> cooperation with military and rescuers;
> radiation-hygienic monitoring;
> assessment of health damage;
> integration with primary care;
> accessibility to all segments of the population;
> cooperation with governmental and non-go-
vernmental organizations;
> training and supervision by specialists;
> the advantage of medium- and long-term strategy;
> control of efficiency.
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HaykoBe oOrpyHTyBaHHS MPUHIUIIB MEIUYHOTO 3a-
Oe3reyeHHs pafialliifHill Haa3BUYaWHIN cuTyalil 3mili-
CHEHO Ha TiJcTaBi BlacHOro YopHOOUIbCHKOTO JOCBiLY
Ta JOCBIiAY iHIIMX padialliifHMX aBapiil Ta iIHUMAEHTIB |3,
7—10], a TakoX 3 BUKOPUCTAHHSIM i amanTalli€lo MixKHa-
POAHUX KEPiBHULTB 3 MEAMYHOTO i ICUXOJOro-ncuxiaT-
PUYHOIO CYIPOBOAY padialliiHUX HAaA3BUYAHUX CUTY-
amiit [13, 14]. 3acTocoBaHi Taki MeTOaM 3a0e3IeUeHHs
JOCIiIKeHb, CUCTEMHMI Miaxia, ©0i0JioceMaHTUYHUIA,
CTaTUCTUYHMIA, rpadiyHUi, COLIIONOTIYHUMI, eKCIepTHi
omiHkM [3].

Joceid nodoaanns Yoprnobunrvcokoi kamacmpogu CBif-
YUTb MPpo HacTyrHe [3]:
> BiACYTHICTh MPOTHO3YBaHHS aBapii TaKOro Macii-
Taody;
> TIOKJIaZIeHHs TsATapsl KaracTpogu Ha MeIcaHYaCTUHY
YAEC 6e3 3atydeHHSsI CUJT TEPUTOpPiaJIbHUX OpTraHiB 0XO-
POHU 300POB’S;
> BIACYTHICTb CUCTEMM i OpraHizalliiHUX MPUHIMIIIB
HaJaHHS MEIUYHOI JOTIOMOTH;
> TIPIOPUTETHICTh COILIiAJIbHO-TICUXOJOTIYHUX YMH-
HMKIB YMOB KMUTTENiSIILHOCTI B (opMyBaHHi 310-
poB'd;
> HEOOXiTHICTb TOCTIHHOTO YIOCKOHAJIEHHSI TOTOB-
HOCTI BCiX CUJI i 3aCO0iB OXOPOHU 3I0POB’S;
> HEOOXiMHICTb COLialbHO-MEAUYHUX BTPyYaHb i rpo-
MaJICbKOT0 OOTOBOPEHHS 3 JOTPUMAHHSM IPUHIINAIY CO-
LiaJIbHOI CIIpaBeIJIMBOCTI.

Feakxyauia. Y nepumi aHi nicig YopHOOUIbCHKOI
katactpodu Oyino eBakyiioBaHo 135000 oci6. Bu-
HUKJIU TakKi MeIW4JHi i 6iodi3nuHi mpodieMu eBaKy-
alrii:
> HEBU3HAYEHICTh MEANYHOTO OOCTEXXEHHS;
> HemnepeadayeHiCTh pO3MO/iJly MOTOKIB JIIOACH Ta Be-
JIMKOI poraToi Xyao0u;
> Opak CHeLosry Ta 3aco0iB iHAMBiIyaJbHOIO pajia-
LiAHOTO 3aXUCTY;
> HEMPUIATHICTh JO3UMETPUYHUX IPUJIALIB;
> BIiJICYTHICTb HaBiTb HAWMIIPOCTIIIOI MEIWYHOI JOKY-
MEHTAallii;
> HeMpUIATHICTb TUMYACOBUX OOMUBOYHUX MTYHKTiB;
> BiACYTHICTb HOPMATHMBIB AOIYCTUMOIO padialliiiHOro
3a0pyIHEHHSI.

Cyuachi npodaemu Moxcausoi eeaxyauyii:
> «HopHOOWIBCHKi» TTpOOIEMU
> pajialliiiHO-Tiri€HIYHUIA CYTTPOBIiJ MPUINHSTTS pilllcHb
> gkumu cunamu (MiHictepcTBo 00opoHU, JlepkaBHa
cayxk0a YKpaiHu 3 Haa3BUYAHUX CUTYyaLill, iAITpUEM-
CTBO, CAMOCTIIfHO Ta iH.)
> IUJISIXW Ta MiCLsI eBaKyallii.

Scientific substantiation of the principles of
medical provision for a radiological emergency is
based on its own Chornobyl experience and the
experience of other radiation accidents and inci-
dents [3, 7—10], as well as with the use and adap-
tation of international guidelines for medical, psy-
chological and psychiatric escorting of radiation
emergencies [13, 14]. The following methods of
research support are applied: systematic approach,
bibliosemantic, statistical, graphical, sociological,
and expert assessments [3].

The experience of coping with the Chornobyl disas-
ter shows the following [3]:
> absence of prediction of an accident of this
magnitude;
> imposition of the disaster burden on the medical
and sanitary unit of the ChNPP without involving
the forces of the territorial health authorities;
> lack of system and organizational principles for
the provision of medical care;
> priority of socio-psychological factors of condi-
tions of human vital activity in the formation of
health;
> continuous improvement of the readiness of all
forces and means of health care;
> the need for social and medical interventions
and public discussion with the observance of the
principle of social justice.

Evacuation. In the first days after the Chornobyl
disaster, 135,000 people were evacuated. The follow-
ing medical and biophysical evacuation problems
arose:
> uncertainty of medical examination;
> unpredictable distribution of flows of people
and cattle;
> lack of overalls and personal protective equip-
ment;
> unsuitability of dosimetric devices;
> lack of even the simplest medical documenta-
tion;
> unsuitability of temporary fumigation points;
> absence of standards of permissible radiation
pollution.

Modern problems of possible evacuation:
> «Chornobyl» problems;
> radiation and hygienic decision support;
> by what forces (Ministry of Defense, State
Service of Emergency Situations, enterprise, inde-
pendently, etc.);
> ways and places of evacuation.

29 ®



ornsaaosl CTATTI

ISSN 2304-8336. INpobnemu pagiauiitHol Mequumky 1a pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

Asapiiina ilodna npoghinakmuxa. BTpyyaHHs cTa-
OUIbHUM HMOAOM 3IiMCHIOETHCS 3a TAKMMM KpUTEpi-
SIMU:
> WHO, 1999: nemoBnsTa, IiTH, MiITiTKU, BariTHI —
10 mIp Ha mumTomnonionHy 3ano3y (1I13); mopocnai go 40
pokiB — 100 mIp na I3, nopocii «40+» — 5 Ip;
> HPBb (Hopmu papianiiiHoi 6esmnexku) 99/2009: nmitu
100 mIp Ha mmTomonioHy 3an03y, nopocii — 250 mIp Ha
LLIMTONOAIOHY 3aJ103Y;
> [AEA, 2014 — 50 mIp Ha muTonoaioHy 3ano3y [15].

s 6mokanu 113 Big pamioakKTHBHOTO Oy BUKOPUC-
ToByeThcsd 100 mr crabinpHoro iomy (130 mr iommmy
Kautito abo 170 Mr fiogaty Kailo).

Ingopmauitina noaimuxa. ToNOBHMM HEAOJiKOM Ha-
JaHHSI MEAUYHOI JOIIOMOTY HacCeJIEHHIO MpU JIiKBigalii
aBapii Ha YAEC (26 kBitHs1 1986 poky) OyJia BiICyTHICTh
o(iuiitHoi iHGopMaliii. PecmybiikaHchbKa KOMicCisl IO
JIiKBifallii HacligKiB aBapii, ska Oyna cTBOpeHa ITicis
MPOBEAEHHS NepLIOTpaBHEBOI neMoHcTpalLiii 1986 poky,
MOBYaJia ax 0 7 TpaBHS.

IndopmaniitHa mosiTUKa Tpy pafialliiHii Haa3BU-
YaliHili cuTyallil B yMOBaX BOEHHOI'O CTaHY:

1. CBo€evacHicTh (OTIEpaTUBHICTD);

2. O0’€KTUBHICTB;

3. IIpodecioHaNbHICTh Ta BUBAXKEHICTD;

4. 3abe3neyeHHs HallioHaJbHOI iH(popMaLiiiHOI O6e3me-
KM = 3ar1o0iraHHs MaHIIyIsaii MacamMu, peKOBUX HO-
BUH, TIPOBOKALIili, TITOK i YyTOK Ta PO3rOJIOLIEHHS
CJTy>k00BOI, Aep>kKaBHOI i BiliICbKOBOI TAEMHMIII:

> KOHTposib 3MI (MOOGiNBHMIT 3B’ 30K, COLIiAJIbHI M€~

pexi, intepHer, TV, panio, IpyK);

5. 3amobiraHHsa Ta 60poThOa 3 MaHiKOIO.

Emergency iodine prophylaxis. Intervention with
stable iodine is carried out accoeding to the fol-
lowing criteria:
> WHO, 1999: infants, children, teens, pregnant wo-
men — 10 mGy for thyroid gland; adults up to 40 years
old — 100 mGy for thyroid, adults «40+» — 5 Gy;
> Radiation Safety Standards [NRB] 99/2009:
children 100 mGy on thyroid, adults 250 mGy on
thyroid;
> IAEA, 2014 — 50 mGy for thyroid gland [15].

For thyroid blockade from radioactive iodine,
100 mg of stable iodine (130 mg of potassium
iodide or 170 mg of potassium iodate).

Information policy. The main disadvantage of pro-
viding health care to population at the Chornobyl
NPPaccident (April 26, 1986) was the lack of official
information. The Republican Commission for the
Elimination of the Consequences of the Accident,
which was established after the first May’s demonstra-
tion in 1986, remained silent until May 7.

Information policy in case of a radiation emer-
gency in martial law imposition:

1. Timeliness (prompt, efficiency, operativeness);
2. Objectivity;

3. Professionalism and prudence;

4. Ensuring national information security = pre-
venting mass manipulation, fake news, provoca-
tions, gossip and rumors and disclosure of official,
state and military secrets:

> media control (mobile communications,

social networks, Internet, TV, radio, print);
5. Prevention and fighting panic.

Y
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B3AEMOAIA HACEJIEHHA TA MIHICTEPCTB, BIAOMCTB, TPOMAACBLKUX IHCTUTYTIB
INTERACTION OF THE POPULATION AND MINISTRIES, DEPARTMENTS, PUBLIC INSTITUTIONS

mxepena iHpopmauii / Information sources

¢daxiBLi rpOMaACbKMX OpraHisaLii
specialists of public organizations

kaHanu inpopmauii / information channels

e
¥

HedopmanbHi kKaHanu

informal channels

cnpuiiHATAnBe HaceneHHs / perception of the population

PUCYHOK 4. MexaHi3mu peani3auii iHdopmauinHoi nonitTuku npu BenmkomacwutabHin pagiauinnii aBapii [3]

Figure 4. Mechanisms of information policy implementation for large-scale radiation accident [3]
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MexaHi3Mu peajtizallii agekBaTHOI iHdopMaliiiHOI Mechanisms for implementing an adequate infor-
TMOJTITUKY 1IIO0 BeJIMKOMAcCIITaOHOI pamiaiiifHoi aBapii  mation policy for large-scale radiation accident are
noka3aHi Ha puc. 4. [oJJoBHe — KOHCTpYKTUBHA B3aEMo-  shown in Fig. 4. The main thing is constructive inter-
Jlist HaceJeHHS Ta MiHICTEpCTB, BiTOMCTB Ta AepKaBHUX  action of population and ministries, departments and
ycraHoB. [Ixepenamu iHpopmMmallii € iHopmarilinuii  public institutions. The sources of information are the
Bimmin AEC Tta daxiBui memapramMeHTiB, MiHicTepcTB Ta  information department of the nuclear power plant
rpoMajchbKnx opratizauiit. Indpopmaiiig mommpioetecst  and experts of departments, ministries and public
3a IoroMoror opMajlbHUX Ta He(opMaJlbHUX KaHajliB  organizations. Information is disseminated through
Ta HaBYaJIbHOI pOOOTH. formal and informal channels and educational work.

Cxema po3BUTKY BeJarKoMmaciuTadbHoi aBapii Ha AEC i Scheme of development of a large-scale accident
OCHOBHI 3axX0Ay 3aXUCTy HaBeleHi B Ta0u. 1. Cmig 3a3Ha-  at the nuclear power plant and basic protection
YUTH, 110 POJIb MEIUYHUX 3aKJadiB TpeTUHHOTO (BUcO-  measures are given in Table. 1. It should be noted
KOCIeLiaJli30BaHOr0) piBHS Oy1e BU3HavYaIbHOIO Ha Bcix  that the role of tertiary (highly specialized) medical
eTaIax po3BUTKY pamialliiiHOi Hag3BU4aiHoi cutyamiii i facilities will be determinative at all stages of the
BKJTIIOYaTMMe 3abe3TnedeHHsI i KOHTpoJib BMKOHaHHS  development of radiation emergency situations and
pafialiifHO-TirieHiYHOTO MOHITOpPMHTY Ta crnewianbHoi  will include the provision and control of radiation

Ta6namusa 1
Cxema po3BMTKY BesiMKkoMaclTabHoi aBapii Ha AEC i ocHoBHi 3axoam 3axucty [3]
Table 1
Scheme of development of a large-scale accident at the nuclear power plant and basic measures of protection [3]
dasu Eranu xepena OCHOBHi Bugu PapionoriyHa 3axoam 3axucrty
asapii aBapiiHOro | OMPOMiHEHHS ONPOMiHEHHS XapakrepucTvka i iX 3acToCcyBaHHS
nnany (nepioan)
Phases Stages of Exposure Main types Radiological Measures and their
of accident | emergency sources of exposure characterization application
plan (periods)
PAHHA | PapioakTHa xMapa, | 30BHILLHE (3arasbHe), CnosiweHhs (+), ykputta (+),
EARLY 10 24 roauH, onaau Ha Tini BHYTPILLHE (iHransuis) 3aXMCT OpraHiB AuxaHHs i Tina (+),
<24 hours Radioactive cloud, External (general), iioponpodinakTuka (+), eBakyauis (+*),
precipitation internal (inhalation) iHamBigyanbHa aesaktueauis (+)
on the body Notification (+), shelter (+),
respiratory and body protection (+),
iodine prophylaxis (+), evacuation (+ *),
L individual decontamination (+)
=
Il PapioakTiHa xmapa, |  30BHILLHE (3araibHe), - YkpuTTs 8o esakyauji (+*),
no 15 nio, onaau Ha Tini BHYTPILLHE (iHranswis, a 3aXWCT OpraHiB auxaHHd i Tina (+),
<15 days onagy Ha 3emi, Yepes KULIKOBUIN TPaKT), o iioponpodinaktuka (+*), eBakyauis (+),
Xap4oBUiA NaHLor 30BHILUHE | - KOHTPOJIb NPOAYKTIB XapyyBaHHs | Boaym (+),
Radioactive cloud, BHYTpILLHE (aacop6uis) — iHaMBIgyanbHa Ae3akTueais (+),
body composition, External (general), 0OMEXEHHS IOCTYNY B KOHTPOLOBAHI
precipitation on the internal (inhalation, = 30HM ()
ground, food chain | through the intestinal tract), = Shelter to evacuation (+), respiratory and
external and internal = body protection (+), iodine prophylaxis (+ *),
(adsorption) = evacuation (+), food and water control (+),
o individual decontamination (+), restricted
= access to controlled areas (+ )
MPOMDKHA 1] Onaay Ha 3emni, 30BHiLLHE, BHYTPILLHE MepecenenHs (+*), KOHTPONb MPOLYKTIB
INTERMEDIATE | 2-8 tuxHiB Xap4oBUIA NaHLor (4epes3 KULLIKOBWI TPaKT) XapyyBaHHs (+), fe3akTusavis TepuTopii (+),
2-8 weeks Precipitation on the External, internal 0OMEXEHHS IOCTYNY B KOHTPOJLOBAHI
ground, food chain | (through the intestinal tract) 30HM (+*) / Relocation (+ *), food control (+),
decontamination of territory (+ ),
restricted access to controlled areas (+ *)
niI3HA v Onamy Ha 3emni, LLE3IEBUHA KoHTposb nNpoaiykTiB xap4yBaHHs (+),
LATE pokm / years Xap4OBUIA NaHLor CESIUM [Je3aKTuBaus Teputopii (+*)
Precipitation on the Food control (+), decontamination
ground, food chain of the territory (+ *)

MpuMiTkn. + HeoOXiaHi; *3aCTOCOBHI, anie NOTPeOYIoTb OLHKW CMIBBIAHOLIEHHS «KOPUCTb — LUIKOAAY.
Notes. + necessary; * applicable, but need to evaluate the ratio of «benefit-harm».
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pagiofIoriyHol Ta iHIIOI BMCOKOCIIELiali30BaHOi Ta BU-
COKOTEXHOJIOTIYHOT MEAUYHOI JOTTOMOTIH.

OCHOBHI eTaru cmpameeii ynpasainHs MEIUIHUMUA 3a-
X0JaMU MpHU BeJdumKomaciuTaOHii aBapii Ha AEC Bkitio-
yaroTh [3]:

» npodiTakKTUYHI (MiATOTOBYi) 3aXOIN:
> OLIiHKA i yIpaBJIiHHS PU3UKOM:
+ iHgopmMmallifiHe 3a0e3MeUYeHHS;
4 IPOrHO3YBaHHS MOTEHUIMHOTO PU3UKY;
4 aHaJli3 BapiaHTiB Ta yNpaBIiHChKi pillICHHS;
> MIArOTOBKA O MOXJIMBOI aBapii:
4 po3poOKa IUIaHiB MiHiMi3allii pU3MKYy;
4 MiArOTOBKa YCTAHOB Ta MEAMYHMX KaJpPiB;
4+ MiArOTOBKa HACeJIeHHs i ioro rpy;

> 00MEeXEHHSI PU3UKY:

4 KOpPUTYBaHHSI OIlepaTUBHUX IUIAHIB;

4 TiABUILEHHSI TOTOBHOCTI CWJI i 3aCO0iB OXOpPOHU
3JI0POB’S;

4 MiJBUILIEHHS TOTOBHOCTI HACEJIEHHSI;
» pearyBaHHsI Ha BUHUKJTY aBapilo:

> TIPOTHU/Iisd PO3BUTKY aBapii:

+ MeAuuyHe 3a0e3MeyeHHs eBakyallil 3 Hebe3neuyHuxX
30H;

+ MenuyHe 3a0e3IeUeHHs] HaceJIeHHs B 30HaX KOHT-
poio;

4 opradizallist i KoOopJAuHallisl B3aEMOJIII;
» JIiKBimauis HaCJaiaKiB:

> MpodinaKTUYHI 3aXOIU:

4+ pagialiifHO-TirieHiYHWH i caHiTapHUII KOHTPOJIb;

4 MiAroTOBKAa peKOMEeH Iallili JJisl OpraHiB Iep>KaBHO-
ro yrpaBJliHHS;

> JIIKyBaJIbHO-1arHOCTUYHI 3aXOJU:

4 opratizauisi MeIM4YHOI JOMOMOTU MOCTPaXKIATIUM
Ta €BaKyHOBAHUM;

4 OpraHizallisi 1MCIIAaHCEPHOr0 CIOCTEPEXKEHHS;

4 Ooprasizallisi HayKOBUX JOCJiIKEHb;

> CaHiTapHO-TIPOCBITHS poOoTa:

4+ cucteMaTuyHe iH(GOpPMYBaHHSI HaCEJIEHHS IIpO
aBapilo, HaCJIiIKY i 3aX0aM 1X JIiKBiJaLii;

4 opradizallid KOHCYJbTaTUBHUX MYHKTIB paialliii-
HOT'0 KOHTPOJIIO.

OCHOBHI npUHYUNU a8apiiH020 NAAHYBAHHS MEOUUHOO
3axucmy Ha BUNaJOK BUHUKHEHHS palialiiiHo1 aBapii Ha
AEC Bxioualots [3]:

1. Po3nomin 3axo/1iB 3aXUCTy Ha MPOMiTaKTUYHI Ta JIiKYy-
BaJIbHO-/1iarHOCTUYHI 3 TIPiOPUTETOM MEPIIUX AT MaK-
CHMAaJIbHOTO 3HIDKEHHST HECIPUSTIMBUX HACHIIKIB IS
3I0POB’Sl HACEJIEHHS TPU CKOPOUYEHHi 00CSTY JiKyBaJlb-
HO-/1iarHOCTUYHUX 3aX0/IiB;

2. Po3moain 3axMCHUX 3aXOAiB Ha JBa BUKOHABUYMX
nepioau: MiAroTOBYMH i pealizaliil MJ1aHOBUX Ta oIllepa-

and hygiene monitoring and special radiological and
other highly specialized and high-tech medical care.

The main stages of the strategy of management of
medical measures at a large-scale accident at the
nuclear power plant include [3]:

» preventive (preparatory) measures:
> risk assessment and management:
+ information support;
+ potential risk prediction;
+ analysis of options and managerial decisions;
> preparation for a possible accident:
+ development of risk minimization plans;
+ training institutions and medical personnel;
+ preparation of the population and its groups;
> risk limitation:
+ adjusting operational plans;
+ increased readiness of the forces and means
of health care;
+ increasing readiness of the population;
» response to an incident:
> counteracting the development of the accident:
+ medical provision of evacuation from haz-
ardous areas;
+ medical maintenance of the population in
control areas;
+ organization and coordination of interaction;
» cleaning up of consequences:
> preventive measures:
+ radiation-hygienic and sanitary control;
+ preparation of recommendations for public
administration bodies;

> medical and diagnostic measures:

+ organization of medical care for the victims
and evacuated;

+ organization of dispensary observation,;

+ organization of scientific research;

> sanitary and educational work:

+ regular population informing of the accident,
consequences and measures for their liquidation,;

+ organization of advisory points of radiation
control.

The basic principles of emergency planning of
medical protection in the event of an accident at the
nuclear power plant include [3]:

1. Distribution of protective measures for preven-
tive and curative-diagnostic ones with the priority
of the first to minimize the adverse consequences
for the health of the population while reducing the
volume of treatment and diagnostic measures;

2. Distribution of protective measures for two exec-
utive periods: preparation and implementation of
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TUBHUX 3aXOMdiB [IJig ITiIBUILEHHS OIIEPaTUBHOCTI Ta
e(beKTUBHOCTI 3aX0/iB 3aXUCTy MpPHU iX peatizalii B paH-
Hii1 i cepeaHiii pazax aBapii;

3. Po3mMmexxyBaHHST 3aco0iB 3aXMCTy Ha MepIIOYeproBi
(excTpeHi) i Ipyroi yepru, siKi MOXyThb OYyTH BiICTPOYEHi
JI0 BUKOHAHHS MepIIKX IJsl 3a0e3neyeHHs Haioinbol
aIeKBaTHOCTI Ta e(PEKTUBHOCTI 3aXO/iB 3aXMCTy MPHU iX
MOCJIiIOBHOMY MOETAaITHOMY 3aCTOCYBaHHI;

4. bararoBapiaHTHICTbh BBEJIEHHS TePLIOYEProBUX TILJIa-
HOBMX 3aXO/IiB 3aXMCTy B 3aJIEXKHOCTi BiJ MeTeoo0cTa-
HOBKM i MaclITaOy aBapii JJisl onTUMi3allii IporHo30Ba-
HUX pailoHiB MOXKJIMBOIO pamiallifHOro 3a0pymHEHHS,
IS peastizallii B HUX eKCTPEHUX 3aXO0/IiB 3aXUCTY y Hailo-
JIMKYii ¢asi aBapifi;

5. OpienTallig TIAaHOBUX 3aXOMiB 3aXMCTY, SIKi TPOBO-
JISIThCS B MiATOTOBYOMY Iepioai Ha MAaKCUMAaTbHO MOX-
JIMBUI MaciTab aBapii 11 JOCATHEHHS JOCTaTHOCTI 3a-
BYACHO MiArOTOBJCHUX IO peajisdallil 3aX0/diB 3aXUCTy Y
pas3i pagiauiitHoI aBapii OyIb-sIKOro MaciluTaoy;

6. OnrruMmizalist cuil Ta 3aco0iB, 110 3aJIy4aloThCs, Moe-
TallHe BKJIIOYEHHS iX B JIIKBigalliliHi 3aXxoau Mo Mipi
PO3BUTKY i YTOUYHEHHSI aBapiiiHO1 cuTyallil sl MiaBU-
MIEHHS €eKOHOMIYHOCTI i e(DeKTMBHOCTI BUKOPUCTOBY-
BaHUX CUJ Ta 3aco0iB 3 OJHOYACOBMM 3HUXKEHHSIM
HEeCIPUSITAUBUX IICUXOJOTIYHUX HACIIKIB, SIK pe3yJib-
TaT HeaJeKBaTHUX 3a YACTOTOIO Ta O0CITOM MEIUIHMX
3aXOIiB;

7. JIBoeTartHa cucTeMa MEIUUYHUX 3aXOJIiB B MepioJ Ma-
COBOI eBaKyallii HaceJeHHs 1151 3a0e3MeYeHHS aJeKBaT-
HOCTI BCiX BUJiB i 00CsTy MEIMYHOI JOMOMOTY Ha JABOX
OCHOBHUX eTalax MeJMYHOl eBaKyallil: IIepluoi JiKapch-
Koi Ta kBaji(hikoBaHOI (creliaaizoBaHoi) MeIUYHOI 10-
TMIOMOTH.

OcHosHi KOHmMP3axo0u w000 NOpyuieHb 300p08’s npu
Haodzeuuainux padiayiiinux cumyauisx |7, 10]:

» orepaTuBHE, MOCTiTOBHE i 00’€KTUBHE iH(POPMYyBaH-
Hsl HaceJIeHHs Mpo padialiliHy HaA3BUYaAlHY CUTYallilo;
» TPEHiHT HAaCeJCHHS 100 MOBEAIHKM Y TAKHUX CUTYALlisIX;
» ypsiioBa TOTOBHICTh A0 CUTYaLlii;

» PO3yMHI BTpyYaHHSI;

» TICUXOJIOTiYHA MiATPUMKA;

» ColliaJIbHO-€KOHOMiUHa TepeBara «IepexxuTu», a He
OyTH «KEPTBOIO»;

» KOHCTPYKTUBHMIA, TIpoeCiiHU i ONTUMICTUYHUI
minxim 3aco6iB MacoBoi iH(hopMallii;

» npodinakTuka, peadisiTauis i JiKyBaHHS;

» colliajibHa peajanTallisi.

Haykoeo-npakmuuni ocnosu Hadanus meduunoi donomoeu
nocmpaxicoanum npu padiauiliHux HA038U4ALHUX CUMYAUIAX
» iHTerpaTUBHUM ITiaXin;

» DioIcuxocolliajibHa Napaanurma;

planned and operational measures to increase their
promptitude and effectiveness while implementing
in the early and middle phases of the accident;
3. Separation of protection measures in the emer-
gency (emergency) and second queue, which may
be postponed until the first to ensure the greatest
adequacy and effectiveness of the protection meas-
ures in their consistent phased implementation,;
4. Multivariate introduction of first-priority planned
measures of protection, depending on the meteoro-
logical situation and the scale of the accident, to
optimize the projected areas of possible radiation
pollution, to implement emergency measures in
them in the immediate phase of the accident;
5. Orientation of planned protective measures, which
are held in the preparatory period for the maximum
possible scale of the accident, in order to achieve the
adequacy of pre-prepared measures for protection in
the event of a radiation accident of any magnitude;
6. Optimization of the involved forces and means,
their phased incorporation into cleaning up meas-
ures with the development and refinement of the
emergency situation in order to increase the effi-
ciency and effectiveness of the used forces and
means with the simultaneous reduction of adverse
psychological consequences as a result of inade-
quate frequency and volume of medical measures;
7. A two-stage system of medical measures in the
period of mass evacuation of the population to
ensure the adequacy of all types and volume of
medical care in the two main stages of medical
evacuation: the first medical and qualified (spe-
cialized) medical aid.

Basic countermeasures for health disorders in radi-
ation emergency include |7, 10]:
» prompt, consistent and objective informing of
the population about a radiation emergency;
» people’s training on behavior in such situations;
» government readiness for the situation;
» reasonable intervention;
» psychological support;
» the socio-economic advantage to be a «sur-
vivor», and not being a «victim»;
» constructive, professional and optimistic media
approach;
» prevention, rehabilitation and treatments;
» socdocial rehabilitation.

Scientific and practical bases of medical aid provi-
sion for victims of radiation emergencies
» integrative approach;
» biopsychosocial paradigm;
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» edekTuBHA MpodilaKTUKa i coliaJibHa peamanTailis
Ta peabimiTanis.

Mogenb 3arajabHOHALIOHAJbLHOI CUCTEMU OXOPOHU
TMICUXIYHOTO 3I0POB’Sl MOCTPAXKIAINX TPU padialliiHIX
HaJ3BUYATHUX CUTYallisX HaBeJeHa Ha puc. 5.

Buxonsuu 3 BullieHaBe1eHOTO, MpemuHHi 3aKkaadu 0X0-
POHU 300p0o6’s TIPU pamialliiHili HaA3BUYAWHIN CUTYyaIlii
3a0€3IeUyIOTh:

» pPO3pOOKY i BUKOHAHHS IJaHIiB Ta MPOTOKOJIiB
HaJaHHS BUCOKOCHeElliaJi3oBaHOT MeAMYHOI AOIO0-
MOTH,;

» opraxizailito, 6e3nocepeIHE HagaHHs, KOOpAUHAIIil0
i KOHTPOJIb IKOCTi HaJlaHHSI BUCOKOCIEIliaJli30BaHOI 10-
TIOMOTH;

» 00’eqHaHHY i KOOpAWHAILLiS 3YCHITb BCiX TPHOX PiBHIB
3aKJIaiB OXOPOHMU 3I0POB'S;

» iHTerpalilo J0 CUCTEMM YMpaBJIiHHSI padialliiiHOIO
HaJA3BUYAHOIO CUTYALIIEIO;

» HayKOBUII aHaji3 i y3arajJlbHEeHHsT OTPUMAaHOTO
JOCBIZy.

PexoMeHnyeThCs TTogaT 3aKOHOTIPOEKTH MPO pajia-
LiliHiI HaA3BUYaliHi cuTyallii. BUK/IIOUHO aKTyaJlbHUM €
CHiBpOOITHULITBO 3 BiiCBKOBUMU i aHTUTEPOPUCTUYHU -
mu ciayxo6amu I3paimto, Ilseituapii, CIIIA Ta iHIImMx
kpaiH. [ToTpiOHa mporpama po3BUTKY MEAWYHOTO i TMICHU-
XO0JIOro-mnCcuxiaTpUYHOro pearyBaHHsSI Ha pafialliiiHi
HaJI3BUYaliHiI CUTYyallil Ta IOCTiiiHi HaBYaHHS 3 peary-
BaHHS 3a Pi3HUMU PaioJIOTIYHMMU CLIeHAPISIMU.

» cffective prevention and social rehabilitation
and rehabilitation.

The model of the nationwide mental health sys-
tem affected by radiation emergencies is shown in
Fig. 5.

On the basis of the above, tertiary health care
facilities in case of a radiation emergency are pro-
vided with:

» development and implementation of plans and
protocols for provision of highly specialized medical
care;

» organization, direct provision, coordination and
quality control of the provision of highly specialized
care;

» uniting and coordinating the efforts of all three
levels of health care institutions;

» integration into a radiation emergency manage-
ment system;

» scientific analysis and generalization of the
experience gained.

It is advisable to submit bills on radiation emer-
gencies. Cooperation with the military and anti-
terrorist services of Israel, Switzerland, the USA
and other countries is extremely relevant. A pro-
gram is required for the development of medical
and psychological and psychiatric responses to
radiation emergencies and ongoing responses to
various radiological scenarios.

LTab niksipauir
Headquarter

PapiauiiiHO-rir€eHiYHUM MOHITOPUHI
A03MMeTpucTn, Giodisuku

KoopauHauiiHuin uentp (MO3, MO, HAMH) /
Coordination Centre (Ministry of Health, Ministry of Defense, National Academy
of Medical Sciences)

rPYMA NCUXOJOro-
MCUXIATPUYHOIO
&>  PEArYBAHHY / GROUP
OF PSYCHOLOGICAL-
PSYCHIATRIC REACTION

MicueBa Bnapa
Local authority

PapiauiiHa meguuunHa, BiiCbKOBa MeguLunHa
MeauuMHa KatacTpod

Radiation-hygiene monitoring
dosimetrists, health physics

Radiation medicine, Military medicine,
Medicine of disasters

Kpu3oBi ueHTpu Micuesi CneuianisosaHi MCY AEC EkcTpeHa CouianbHo-
Crisis centers ncuxiaTpuyHi Ta AMcnaHcepu pagionoriyHoro MeauyHa peabGiniTauiiHi
3aknagm 3axucTy aAonomora LeHTpU
Local psychiatric Specialised medical and sanitary Ambulance Social and
facilities departments of NPP and radiological rehabilitation
protection dispanceries centers

PucyHoK 5. Mopgenb 3aranbHOHaWiOHaNIbHOT CUCTEMU OXOPOHM MCUXIYHOrO 3[0POB’A MOCTPAXKAANUX NpU

paaiauinHux Hap3BUYanHux cutyauiax [7-10]

Figure 5. Model of nationwide mental health system at radiation emergencies [7-10]
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