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lMposedeHi 0ocnioxeHHA npouecig nikgioayii Hacniokie Had38u4aliHUX cumyauiti Ha 06'ekKmax amoMHOeHep2eMuUYHO20 KOM-
nnekcy 3 8UKUOOM 2a30n00ibHUX Ma OucnepcHUX padiodKmuBHUX pevyosuH 8 ammocgepy, 00380UNU po3pobumu npouyedypy
npakmuyHoi peanizauii daHozo memody. MemoOd nikgioauyii Hacniokie HadzeudyalHux cumyayili cnpamoeaHuli Ha 0CaOXeHHA 3 am-
Mocgepu HebesneyHUX padioakKmMueHUX pevyosuH ammocpepHuMu onadamu. lMpedcmasneHa npouyedypa 00380JIA€ supiwiuMU
Mmpu OCHOBHI 3a80aHHA Nikeidauii Hacniokie Had38uYaliHUX cumyauiti — ye MOHIMOopPUH2 30HU ypaxeHHs, npuliHAmms eghekmus-
HO20 ynpasniHCbKoz0 pieHHA ma 6e3nocepedHili 8niU8 HA 30HY ypaxeHHs 8i0 Had3suyalHoi cumyauyil. 3 Memoio po3wupeHHs
Moxxausocmell iCHylo4UX MemoOUK NPO2HO3YBAHHA 30H 3AOpyOHEHHA 3aNPONOHOBAHA iX MOOUGIKAUIA 3 ypaxy8aHHAM 0co6/1u8o-
cmel 8unadiHHA onadis. BukopucmaHHa 0aHoi npoyedypu 00380/1A€ MiHIMI3ysamu macuwmabu eesukux Hao3su4aliHux cumyauit
pe2ioHabHo20 Ma 0epXXasHo20 piBHie. 3a paxyHOK 8UKOPUCMAHHA Memodie Wmy4Ho20 onadoymeopeHHs, AK nepedbadyeHo
8 Npoyedypi, icHye MoXusicms 0cadXeHHs HebeaneyHux padioakKmusHUX peyosuH 3 ammocgepu 3 8UCOMU KiflbKOX Kiomempie,
W0 HeMOXXJ/1UBO peanizyeamu iHWUMU sidomumu memodamu. Po3pobneHi anzopumm 0iti i npoyedypa peanizayii memooy nikeioauir
Hacniokie Ha038U4YAUHUX cumyauyili WAAXOM WMYyYHOR0 iHiUilo8aHHA onadis, € 6a30t0 051 po3pobKU MemoOouKu 0ili NPAKMUYHUX
asapiliHo-pamysasnsHux nidpo30inie npu nikgioayii HadzsuyatiHux cumyayil pe2ioHanbHo20 Ma 0epXXasHo20 PieHis.

Takum 4uHOM, € nidcmasu cmeepoXysamu, WO BUKOPUCMAHHA 3anponoHo8aHoi npouedypu 00380aUMb hidsuwyumu
eekmusHicmo nikgioayii Hacniokie HadzeuyalHux cumyayiti mexHo2eHHO20 Xxapakmepy 3 BUKUOOM 8 ammocepy Hebe3neyHux pa-
0i0aKMUBHUX peYOBUH.

Kniouyoei cnoaea: Hao3suyaliHi cumyayil mexHo2eHHO20 Xapakmepy, 8UKUO 8 ammocgepy padioakmugHUX pe4o8UH, 0cao-

)KeHHsA Hebe3neyHux peyosuH 3 ammocgepu, aneopumm 0itl, npoyedypa peanizayii Memooy.

© Kyctos M. B., Cneny»Hikos €. [l., lunoswuii B. O., Xmupos |. M., Japawos Inbrap Qipgosci ornu, backid O. M., 2019
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ayKOBO-TEXHIYHUII Ta IPOMUCIOBUI

PO3BUTOK Jiep>KaBM CYyIIPOBOIKY€ETbCA

361/MbIIIEHHAM KiZIbKOCTI IOTEHLIITHO
Hebe3meyHMx 06’ eKTiB. Y 3B’ A3Ky 3 UMM 36i1b-
IIYETbCA DPU3UK BUHMKHEHHA HaA3BUYallHUX
curyanin (HC) TexHOreHHOro XapaxTtepy.
Oco6muBy Hebe3IeKy IpeACTaBIATb 00 €KTH
aTOMHO-€HEepPreTMYHOrO KOMIIEKCY, fAKi aK-
TUBHO BMKOPUCTOBYIOTbcsA B YKpaini. HC
TEeXHOT€HHOTO XapakTepy Ha 00’€KTax aToM-
HOEHEPTeTUYHOIO KOMIIIEKCY CYIPOBOJXKY-
I0TbCSl 3HAYHVMM PO3MipaMU 30HM Ypa’KeHH:A
AK IIO TJIONIi, TaK i IO BUCOTi B aTMocq)epi,
sIKa JocArae fiekinbkox kinomertpis. Tomy Mi-
HiMi3allisd 30HM ypa)KeHHs IIPU TaKUX aBapifax
norpebye 3ajqydeHHsA 3HAYHMX pecypcis. Ic-
HYIOYi Ha CbOTOAHI HigXOAM O MiKBijamii Ha-
cnigkiB HC TeXHOT€HHOTro XapakTepy 3 BMKO-
PMCTaHHAM iCHYIOYOI MaTepialbHO-TEeXHiYHOL
6a3i MO3BONAITb aKTMBHO BImBatyu Ha HC
Ha BUCOTaXx /IO COTHi MEeTPiB, 3a paXyHOK 40T0
ix BUKOpuCTaHHA € MajoedektuBHuMu. Oxo-
INTY 3HAYHY 30HY YpPa)K€HHA MO3BOJANTH
Taki aTMocdepHi nmpomecn Ak omagyu. ATMOC-
¢depHi omagyu [O3BONAITD OCA[KyBaTH 3 aT-
Mocdepnu Hebe3neuHi XimMiuHi Ta pagioakTUBHI
PEYOBMHM y Ta30IOAiOHOMY abo AMCIEepCHO-
My craHaX. OfHak aTMocgepHi omafmM HOCATD
JIMOBIDHOCTHUII XapakTep, IO OOYMOBIIIOE
HeOOXiJHICTh BUKOPUCTAHHA METORIB IITYY-
HOTO BIUIVBY Ha aTMOC(epHi porecy A mif-
BUIIIEHHSA e(beKTMBHOCTi npolueciB mikBifa-
nii HacnmigkiB HC B atmocdepi. 3a paxyHok
CKJIaJJHOCTi TaKMX IPOLECiB IepIIOYepTrOBUM
€ IPOTHO3YBAHHA iX e(eKTUBHOCTI Ta BIIMBY
Ha CymyTHi cucteMnu. I[InTaHHA MofenoBaHHA
IIpOLIECiB ONAaJOYTBOPEHHA Ta aBapill 3 BUKU-
moM B atMocdepy pafioaKTMBHUX PEYOBMUH,
€ 6araToakTOpHOIO 3ajayero, fKa IOBMHHA
BpaxoByBaTu fAK MeTEOPOJIOridyHi mpouecu,
TaK i ckmagHy i3MKo-XiMiYHy CTPYKTYpy 3a-
OpYIHIOIYNX PEYOBMH.

Buxopgsaum i3 1mx m03MIiN, aKTyaJabHU-
MM CJifi BBaXXaTU [JOCTif>KeHH:A, CIpPsIMOBa-
Hi Ha po3poOKy MeTopiB ikBifanii HacmigKiB
Ha[3BMYAVHUX CUTYalill TEXHOT€HHOIO Xa-
pakTepy Ha OO€KTaX aTOMHOEHEPreTHYHOTO
KOMIIJIEKCY, AKi XapaKTe€pU3yIThCSA HAaSABHICTIO
y arMocepHOMY IOBiTpi pafiioakKTMBHUX pe-
YOBMH, 3 BUKOPMCTAaHHAM METOZIB HITYYHOTO
OIaIOyTBOPEHHA.

AHani3 nitepatypHuUX AaHNX Ta NocTa-
HOBKa Nnpo6nemn

Cepen Hebesneunyx (axkTopiB Haf3BUYAIi-
HMX CUTYyallilf, HaiOi/IbII CyTTEBWIT BIUIMB Ha aT-
Mocdepy UMHATD 3a0pyfHeHHA pi3HOI disnuHOi
Ta XiMmiuHOI mpupoxn [1]. OpHak exonmoriyHa cu-
Tyallisl B PETrioHi pi3KO MOTipIIyeTbCA NPU BU-
HUKHEHHI aBapill Ha XiMiYHMX migpueMcTBax [2].
3a paxyHOK XiMi4HOI peakiiil Hebe3IeYHNX rasiB
3 aKTMBHUMM KOMIIOHEHTaMU aTMOCepy MOXYTh
CUHTE3YBaTNUCA HOBi XiMi4YHi CIONYKM, IO IIpU-
3BOTIUTD 10 BULIATIIHHS «KUCTOTHUX OMaiiB» [3].

Y pesynbrari aBapiliHOI po3repMeTH3a-
nii AgepHOro peakropa B arMocdepy IOTpa-
I/IS€ BeIMKa KiIbKIiCTh rasomofgiOHMX Ta ae-
PO3OTPHUX  PAiOAKTUBHUX  pedoBUH  [4].
Papionyxmiguuit ckinay 3abpygHeHb IIpu aBapi-
sxHa YopHoounbcpkiit AECta AEC Oykycuma-1
[IpOaHani30BaHo B poboTax [5, 6].

IcHyrodi y cBiti migxomm fmo mikBimamii Ha-
cripkiB HapsunuarHux curyanin (HC), axi xa-
PaKTepU3YIOTbCsA BUKUAOM B arMocdepHe IIo-
BiTpsA IIKiJIMBUX Ta pafiOaKTMBHNX PE4YOBUH,
3aCHOBaHi Ha BUKOPUCTaHHI PiJMHHUX 3aBic
3a JIOIIOMOIOI0 Ha3eMHOI aBapiliHO-pATYBajb-
Hol TexHiku [7]. Hait6inpiny epekTuBHICTD Ma-
10Th ApibHOMUCTIepcHi BopsiHi 3aBicu [8]. OgHak
3a0e3IeunT BMCOKY AMCIIEPCHICTb BOJAHOTO
IIOTOKY Ta Ja/JbHICTD ii MOJaBaHHA BKpPall BaX-
ko [9]. Takuit MeTop 3abe3nedye 30HY MiHiMi-
3anii BCOTOW0 He Oijbie fecsTKiB MeTpiB [10].
Opnak npy BuHMKHeHHi HC TexHoreHHoro xa-
paKTepy 30Ha ypakeHHs aTMOC(epHOTro HOBITps
JocsATae BUCOTU 0 HeKibKoX Kimometpis [11].
BignosigHo 000B¥{3KOBMMI eTallaMy JIiKBifa-
uii Hacnigkie HC € MoHiTOpMHI cTaHy aTMoc-
¢depnu [12], mporHodyBanHs possutky HC [13]
Ta 6e3rocepeHiil BIVIMB Ha 30HY ypa>keHH .

Ha cporopgHimHuiin JgeHp IpoLec OYMUILEHHA
HOBITPS HIDKHBOI aTrMocdepy 3JilICHIOETbCS
Juile IpUPOSHMM LIIAXOM — IpaBiTaljiiiHe oca-
IOKEHHsA, SHVDKEHHS KOHLEHTpalil 3a paXyHOK
BITPOBMX IOTOKIB Ta OCaJyKeHHs 3a0pyHZHEHb
armocdepunmu omagamu. Hait6inpur edexTus-
HYM MEXaHi3MOM € OCaJl>KeHHs 3a0pyJHIOI0YIX
pedoBuH omazgamu[l4]. OgHak MMUMOBiNbHE BU-
najaHHs aTMoChepHIX OaiiB 3 HEOOXi/JHOIO iH-
TEHCUBHICTIO HaJ| 30HOKI 3a0py[HEHHs BifbOyBa-
€TbCs BKpail pigko. BignoBifHo, ofHNUM 3i I/IAXiB
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pimeHHs mpobnemu mikBifanii HacmifkiB Hap-
3BUYATHMX CUTYaLill NPUPOJHOTO abo TeXHO-
TeHHOTO XapaKTepy € IUTY4He iHil[ifoBaHHA aT-
Mochepurx omaniB [15]. Ha cygacHomy erami
Hali6inb eeKTVBHIM CIIOCOO0M IITYYHOTO
iHiI[ifOBaHHA OMNAJiB € PO3NWIEHHA aKTMBHOIO
peareHTy y 30Hi omajoyrBopeHHs [16]. OpHak
edextuBHicTb miKkBifanii HacnigkiB HC 3anexarsb
BiJl METEOPOJIOTIYHNIX YMOB, BUALY 3a0pY/HIOIUO]
P€YOBMHY, K/IaCy aKTMBHOTO PEATEHTY Ta CIIOCO-
Oy JOCTaBKU JIOTO y 30HY ONafi0yTBOpeHH [17].
BifcyTHiCTP KOMIUIEKCHOTO IifXOAly 1O BU-
pillleHHs TPO6/IeMI OCa/KeHHS PaflioaKTMBHOTO
3a0py/iHEHHA 3 aTMOCQEpHOro HOBITPs Ha BUCO-
Tax JIeKi/IbKOX Ki/ToMeTpiB 0OYMOB/IIOIOTH HEOOXifI-
HICTb IPOBENEHHA NOCIIKEHD B [IbOMY HAIIPAMKY.

MerTa Ta 3apgaui gocnigKeHHA

ITpoBeneHi [JOCHiIKEHHSA CTaBUIM 32 METY
PO3pOOKY IPaKTUYHOI MpOLefypM peanisanii
METOZY JiKBifallil HACMiAKiB HaJ3BUYAHUX CH-
Tyallill TEXHOT€HHOTO XapaKTepy, II0 IPU3BOJATD
10 BUKUJLy Ta30NOAIOHMX Ta JUCHEPCHUX Hebe3-
NIeYHNUX PaZioaKTUBHYUX PEYOBUH B aTMOChepy.

JJIs1 BOCATHEHHS NMOCTaB/IEHOI MeTU BUpilly-
BaJIACs HACTYIIHI 3ajayvi:

— pO3poOMTM AITOPUTM METORY iKBifamii
HaC/iJKiB HaJ3BUYAHMX CUTyalill ILIIAXOM
oca/pKeHH: 3 aTMocepy Hebe3IeYHNX PeYOBIH;

— po3pobuty mpouenypy peanisaiuii MeTony
MiKBiganii HACMigKiB HaZ3BMYAHMX CUTYyaLill
T€XHOT€HHOTO XapaKTepy ILIIAXOM OCaf>KeH-
Hs1 3 arMocdepy HebOe3MeYHMX Tra3omomiOHIX
Ta [VCIIEPCHUX PEYOBUH;

- mepeBipuTi e(eKTUBHICTb 3alpOIIOHOBA-
HOI IpoLefypyu peanisanii Meromy miKBimanii
HaCJIiJKiB HaI3BMYAHMX CUTYaLliJl Ha IIPUKJIa-
#i aBapii Ha aTOMHOI €/1eKTPOCTAHLII.

Kepytounin anroputm metoay nikeigawii
HacnigKiB Haa3BMYANHMX CUTYaLLIn
LWIAXOM OCafPKeHHSA 3 aTmochepu
He6e3neyHnx peyoBrH

3rinno Bumor MATATE [18] mpu niksima-
Uil papialiiHMX aBapill CTBOPIOETbCA aBa-
piftHuit mTab O SKOrO BXOAATH KePiBHUKMK

.
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N R s LEHTP 3 SAEPHOI TA PAZIIALIHOI
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C [LEPXABHE MIANPUEMCTBO

Mpouepypa peanizalii METOAY WITYUYHOrO OCaAKEHHA PaflioakTUBHUX PEYOBYH 3 aTMOcdhepn

Ta NPEefCTAaBHUKYU OOEKTY, Ha SIKOMY CTanoCsA
aBapis; aBapilffHO-PATYBa/NIbHUX CIYXO0; CIYX6
LUVBIJIBHOTO 3aXVICTY PETiOHY, [ie CTalacs aBapis;
MeIMYHMUX CTy>X0; IMoilii; MicleBUX Oprasis
BJIQJIM Ta {HIIMX CTYXKO0 Ta BiJOMCTB 3a HEOOXif-
HocTi. Ko>keH mpefcTaBHUK aBapiifHOTo mTaby
BUKOHYE PO3INOPAJKEHHA KepiBHMKA TiKBifanil
aBapii Ta kepye cumamMm Ta 3acobaMy CBOTO Bi-
JOMYOro mignopAnKysanHsA. IIpu nbomy mpep-
CTaBHMKM €KCIIJIyaTyIo4ol OpraHisalil BXXuBa-
I0Th BCiX HeOOXiHUX 3aXOfiB A MiHiMisaijil
HAC/TiIKiB aBapii Ta mokamisanii Hebesmeku [19].

[Tpu nikBiganii pagianiraoi aBapii gii mraby
CIIPSIMOBYIOTBCSI Ha: 3alIO0iraHHA PYIHYBaHHIO
AKTMBHOI 30HM PEAKTOPY; MifTPUMMaHHA Limic-
HOCTI 3ax1cHOI 000/I0HKM; MiHiMi3allii BUKULIB
PafioaKTMBHMX PEYOBMH HA30BHI; cTabimisanii
pobotu obnagHauus [20]. Are, HaKanb, He 3aB-
KAV BJIAETHCS IOBHICTIO 3am00irTy BUKUAY pa-
Ii0aKTMBHUX Pe4YOBMH B HAaBKOJIMIIHE Cepefo-
BUIIIE, TOMY € HEOOXiIHICTb Y CTBOPEHHI METOZIB
3arobiraHHs pO3MOBCIOKEHHS PafioOaKTUBHUX
pedyoBuH B atMocdepi.

CxeMa Kepyndoro alaropuTMy OpraHisaiiit-
HO-TEXHIYHOIO METORY JiKBifanil HaCIifKiB
HaJ3BMYAVHUX CUTYalLill TEXHOT€HHOTO Xapak-
Tepy LUIAXOM OCaJ)KeHHA 3 aTMochepu Hebes-
IEeYHMX Ia30I0Ai0HNX Ta AVCIEPCHUX PEYOBUH
IpeACcTaBaeHo Ha puc. 1.

Bin ckmapmaerbes i3 14 67m0KiB, po3MileHUx
Ha TPbOX i€papXiuHMX piBHAX, 3BA3aHUX IpPs-
MUMM Ta 3BOPOTHMMM 3B#A3Kamu. Ha mepuro-
My iepapxiuHOMY piBHi 3HaXOmuTbCA 4 ONOKM.
Ha nepuromy erami Bif0yBaeTbcs OTpUMaHHA iH-
dopmariii mpo aBapio abo BiJ BCTAHOB/IEHUX 3a-
co0iB aBTOMAaTMYHOI CUTHaji3alil; abo Bif dep-
ropoi Ha o060€ekTi ocobm. Jlna mpoBeeHHS
AKICHOTO aHaji3y 30H pafliocaKTMBHOTO IPOTHO-
3yBaHHA HeOOXiJHO OTpMMAaTy TOYHY iH(opMma-
L[i0 IPO OCHOBHI METEOPOJIOTiuHi apaMeTpu.

OmneparuBHy iHdopMalilo Hajgae Jep>Kas-
Ha 4M perioHajbHa CIy>k6a TifipoMeTeoposnorii.
YTOYHEeHHA OTpMMaHUX Ta OTPUMAHHS JOHATKO-
BUX JJaHUX IIpO XapaKTep aBapil Ta METEOPOJIO-
TiYHi yMOBM IIPOBOAUTHCA I/IAXOM IIPOBEJEHHA
PO3BiKM 30HM HaJ3BMYANHOI CUTYyallil Ta MeTe-
OyYMOB 3 BUKOPVCTaHHAM CyIyTHUKOBUX, CTalji-
OHApHIX Ta ONlePaTUBHYUX 3ac00iB MOHITOPUHTY.

Ha gpyromy iepapxiyHoMy piBHi 3HaXOAUTb-
cs 6 OmokiB. Bomopitoun maHMMM mpo xapak-
Tep HaA3BUYallHOI CUTYyalil Ta MeTeopOJOTid-
Hi YMOBM IIPOBOJMUTBHCA IPOTHO3YBaHHA 30H
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OTpHUMaHHA CHCHAIY PO HAJA3BHYAHY CHTYALIk

v

Otrpumanns iHpOpMaLii B riIPOMETEOLEHTPY

| |
| [
| [
| |
| |
| |
| |
| |
: X |
: I OrpumanHs iHhopMaLii Mpo XIMIYHIH | ) :
i piBEHb Ta paxioaKTHBHHII CTaH arMochepn :
| } .
|

I /I IIpoBeneHHs < I
| VTOUHEeHHS JI0/IATKOBOT PO3BIIKH METEOYMOB :
| |
!__ ________ v . ______________________ __YIO_"{I_-Ie_H_}Ii________:____!
| : |
| | TIpornosysanus 30uu HC > TIporHosyBaHHA MOXKIHBOCTI |
' IITYYHOTO iHiIiFOBAaHHS OMajiB [
| ¢ v |
I ¢ I
| Hi HenouinbHe |
! BUKOPUCTAHHA Hi I
| METOIY |
| |
. | Tax 7 Tax |
| P1BCHbL . |
| P Busnauenns HagsBHUX pecypciB |
: |
[

: Hemoxnuse :
| BHKOPHCTAHHS |
: MeToav |
_________________________ L1

.. . T ol

: Koopaunauis aiii 3 aBiaaucrneTyepom !
| - |
|

: 1 BusnaueHHs 30H 0€3ME€YHOTO MOILOTY :
| . 'L [
| PpIBEHb |
| [ToctaHoBKa 3a7a4 mijoTam :
| |
| ! |
: [ITyyHe iHiLi*OBaHHS OIMaaiB > :

Pucynox 1 — Kepyrounit anroputm peanisanii opraHisaiiiHo-TeXHiYHOTO METORY
NiKBifganii HaCMiIKiB HaSBUYANHUX CUTYAIlill TEXHOT€HHOT'O XapaKTepy UIIAXOM
ocafpKeHHs 3 aTMOC(epy HeOe3MeTHNX ra30M0fIOHNUX Ta JUCIIEPCHNUX PeYOBUH

ypa>KeHHA Bifi HaJ3BMYalIHOI CUTYyallii Ta OLiH-
Ka MOXX/IMBOCTi IITYYHOTO iHil[il0BaHHA ONafliB.

HactynHuM KpOKOM € TOpPiBHANbHA yILjiHKa
pe3ynbTaTiB INPOTHO3YBaHHA [JI BU3HA4YE€HHHA
JOLI/IBHOCTI BUKOPVMCTAaHHA OpraHisalilfiHO-TeX-
HIYHOTO METOAY MiKBifallil HACiAKiB HaJ3BUYal-
HUX CUTYyaliil TEXHOT€HHOT'O XapaKTepy, IAXOM
oca/pKeHHs 3 aTMocdepy HeOe3NeYHUX Ta3olmo-
HiOHYUX Ta AMCIEPCHUX PajiiOaKTVBHUX PEYOBVH.

JK10 BMKOpPUCTAaHHA METOLY € [IO-
Li/IbHMM, TO BM3HAa4aEMO HafABHI pecypcnu

O71d  BUKOPUCTAHHA  OpTraHi3alliliHO-TeXHid-
HOTO MeTofy ikBifgauii Hacmigkis. Ilpm Ha-
ABHOCTI HeoOXimHOI KiZbKOCTi cui Ta 3acobiB
MEPEXONVIMO [0 TPETbOrO i€papXiYHOro piB-
HA. 3a yMOB Bi[ICYTHOCTi HeOOXigHUX pecyp-
CiB BMKOPMCTaHHA 3allpOIIOHOBAHOTO METORY
€ HEMOXX/IMBUM.

Ha Tperbomy iepapxidHOMy piBHi po3-
tamoBaHo 4 6noku. Ilpm oTpumanHi ynpas-
JIIHCPKOTO pillleHHA IIPO BUKOPMCTaHHA Op-
raHi3alifiHO-TeXHIYHOTO MeTORYy JMiKBimamii

[EPXABHE MIAMPUEMCTBO
BEPXXABHWI HAYKOBO-TEXHIYHUN
LEHTP 3 AAEPHOI TA PALIALIMHOT
BE3MEKM
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HaClifKiB Ha[3BMYAHMX CUTYyalill TEXHO-
TeHHOTO XapaKTepy IIIAXOM OCaJKeHH: 3 aT-
Mocdepy Hebe3leYHMX Tras3oNOfiOHMX Ta HUC-
IIEPCHUX PEYOBVH, IPOBOAUTHCSA KOOPAMHALiA
il 3 aBiafMCIIeTYEPCHKOI CITYXOOK pailoHYy.
[Tic/ts1 9oro BU3HAYAIOTHCA 30HU Oe3IeYHNUX I10-
JbOTIB Ta CTaBIAATbCA 3a/ladi Ii/I0TaM I10 3aCiBy
XMap peareHToM. 3 ypaxXyBaHHAM iHepILiiiHOCTi
Ipouecy INPOBOAUTbCA IITY4YHE iHilifOBaHHA
omapiB.

AKTUBHI [Iil 3 BUKOHAHH K€piBHOIO pilleH-
H: 3 BIUIMBOM Ha aTMOCQepHi IIpolecy 3aMmKa-
I0Tb KOHTYP YIIpaBliHHA.

Pe3ynbratin po3po6ku npoueaypu
3acToCcyBaHHA MeToay Nikeipauil
HacniaKiB Haa3BNYaNHNX

CUTYaLi LWAAXOM OCafKeHHA

3 atmocdepun He6e3neyHNX peHoBUH

OpraHisaniiiHO-TeXHIYHMIT MeToJ, INpU3HA-
YeHUI /15 TiKBifgalii HacaigKiB Hai3BUYaATHUX
CUTyalill TeXHOT€HHOTO XapaKTepy IIIAXOM
OCaJ>KeHHs 3 aTMocdepyu Hebe3IeYHMX Traso-
HOZIOHMX Ta JUCTIEPCHUX PaJiOaKTUBHUX peyo-
BMH IITYYHO iHilliflOBAaHMMU ONIaIaMU.

BUKOpUCTaHHA [JaHOTO METOAY Iepepdadae
BMKOHAHHA HaCTyIIHMX NIPOLEAYP:

1. OTpumaHHA MOHITOPMHTrOBOI iHpOpMaLii.

2. Po3paxyHOK 4YacCy BiJIbHOTO pO3IOBCIO-
J>)KeHHSI 30HU ypakeHHs Yy aTMocdepi.

3. BusnaueHHA po3MipiB IPOrHO30BaHOI
30HM aTMOC(EPHOTO YpaskeHH.

4. IIpoBemeHHs OLIHKM HAJIEXXHOCTi IJIOMLIi
HC o6nacti npunycTuMux pimreHs.

5. 3amydeHHs cuI Ta 3ac06iB /A mikBifarii
HaC/TifKiB HaJi3BUYaTHUX CUTYAILLiiA.

HeranpHuit  onmmc TPOLEAYp
HIDKYeE.

HaBeJEeHO

Heob6xiagHM KOMNNEKC MOHITOPVHIOBOI
iHpopmauii

Bxiogae: yac Ta Miclie BUHMKHEHHA aBapii;
BUJL Ta KiTBKICTb BUKMHYTOI B aTMocdepy He-
Oe3neyHOi peYOBMHM; MeETeOpo/oriuHi mapa-
MeTpu armocdepy; icHyIoUi y po3mopsKeH-
Hi cuam Ta 3acoby; XapaKTepUCTUKA palioHY,

[LEPXABHE MIANPUEMCTBO
[LEPYKABHUI HAYKOBO-TEXHIYHWN

ST
N R s LEHTP 3 SAEPHOI TA PAZIIALIHOI
BE3MEKM

Mpouepypa peanizalii METOAY WITYUYHOrO OCaAKEHHA PaflioakTUBHUX PEYOBYH 3 aTMOcdhepn

Iie BUHMKIIA HaZi3BUYaiiHa CUTYyallid (HasABHICTD
Hebe3neyHUX OO’€KTiB, KiZbKiCTb HaceleHHH,
xapakTep 3a0y/ioBH, penbed micieBocTi Ta iH.).

Po3paxyHOK uyacy BiflbHOro po3noBcio-
A’KeHHA 30HU ypaXKeHHA Y aTmocdepi T

BusHayaeTbcs 4acoM Bifi OYaTKy BMKMJAH-
Hs1 HeOe3IeYHOI peYOBMHM [0 TOYATKY BUIA/IiH-
HA aTMOC(epHIUX OIa/iB HaJ| 30HOI0 YparkeHH:

T = Touasa. T Tenos. T Trp. 1 Tsgopy T+

[iihi 8 + Tp():sropTA + TiHepuil" (1)

+1
i€ Ty, any — 9aC BUSBICHHS HA/[3BUYANHOI CUTY-
auii; T, — Yac CIOBIllEHHs MOTEHIiaIbHOTO
KepiBHMKa nikBiganii HC; Ty p. —HAC NIPUNHATTA
YIPaBIiHCHKOTO PillIEHHA BiJIIOBiJJa/IbHOI OCO-
6010; Tygopy. — IAC 360py 3aTy4eHMX CUII Ta 3a-
co6iB; Tepig, — 94C CTTYBaHHA 3aTy4eHMX CIUTI
Ta 3aco0iB 10 MiCIIf aKTMBHOTO BIUIMBY Ha at-
MocdepHi nnporecy; Tposropr, — 14C POSTOPTAHHSA
TeXHIYHMX 3aco0iB Ta MPUTOTYBaHHA IX [0 po-
60Tw; Tinepniz. — TaC iHepii Biff TOYaTKy aKTUB-
HOTO BIIIMBY JIO BUIIQJ[iHHA OIaJiB.

Yac BUABNEHHsS BUHMKHEHHs HaJI3BMYAHOI
cutyanii 3anexuTsb Bif knacy HC. Minimanbamin
Jac BUABJTEHHA Oyle Ha 00€KTaX aTOMHOI Ipo-
MMCIIOBOCTi 32 PaXyHOK BE€IMKOTO CTYIEHIO aB-
ToMaru3alii. Yac croBileHHsl IMOTeHIliaIbHOTO
kepiBHMKa nmikBiganii HC BM3HavaeTbcs yacoM
nepeypayi Heo6xigHOI iHGOpPMAILii 110 BiAIOBITHNM
iHCTaHIIifIM 00 €EKTOBOrO, MICLIEBOTO, perioHasb-
HOTO Ta Jiep>kaBHOro piBHiB. IIpn npomy Heo6-
XiIHO CIIpOTrHO3YyBaTU MOXX/IMBY 30HY Ypa>KeHH:
3a METOZIMKOIO [21] 3 ypaXyBaHHAM 4Yacy [0 I10YaT-
Ky IIpOLIeCy OCaKeHH: 3a0pyHeHH:A. Yac 36opy
3a/IydeHMX CUI Ta 3aCO0iB BU3HAYAETHCS YacOM
360py 3a7Ty4eHNX JIIOfiell, Ta 9acOM IIiATOTOBKM
TEXHIiKM /10 BUI3AY (BWIbOTY) Ta 5O BUKOHAHHS I1O-
CTaBIeHMX 3a/iaq. /st JTTaKiB T4 opy. = 30-40 xB.
Yac crnigyBaHHA [0 MiCls aKTVBHOTO BIUIMBY BU-
3HAYa€ThCs BiICTAHHIO BiJ Micub 6a3yBaHHA (L)
Ta MIBUJAKICTIO PyXy TPAaHCIIOPTHOTO 3acoby (V).
Jlitaxy o mpu6yTTIO Y 30HYy BI/IMBY Bifpasy mo-
YMHAIOTh 3aciB XMapu. Yac iHepuii Bif MOYaTKy
aKTMBHOTO BIUIMBY 1O BUIIafIiHHA OMNAfiB 3aje-
JKUTh BiJj METONY BIUIMBY Ta METEOPOJIOTiYHMX

YMOB, Ta JIEKUTH B MEXaX T, epuii. ~ 15-30 xB.
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BusHauyeHHA po3MipiB NPOrHo030BaHoOI
30HM aTMOCEPHOro yparKeHHsA.

Kopucrymounch faHuMMM IO iHTE€HCHBHOCTI
Bukupgy (I) ta yacom BUKMAY (T) BUSHAYAETbCA
Ki/lbKicTh BUKMHYTOI pedyoByHm: C=1-T.

Hasi 3a METOMKOIO IIPOTHO3YBAaHHs 30H pa-
Hi0aKTMBHOTO 3abpynHeHHs [21] BM3HaYalOTh
posmipu 30uM ypaxkenHa npu HC. OpHak, B 1iit
MEeTO/MII He BPaXOBYETbCA HAABHICTb OIAJiB
B 30Hi HC, mo npusBopguTh KO 3By>KEHHA YMOB
11 BUKOPVICTAaHHA.

ABapiiiHe NpOTHO3yBaHHS 30H 3a0pyIHEH-
HA IIpY BUHMKHEHHI aBapil Ha HiIIpPMEMCTBI
Biflirpa€e Ba>X/JIMBY PO/b [/ IPaBUJIbHOI Opra-
Hisallil eBaKyalil Hace/lleHHs 11 aBapifiHO-pATY-
BalIbHMX pobit. Ha posmipu 3oum pagianiitaoro
3a0pyZiHeHHs BIUIMBAIOTh MacIITab icHy0YOI
ab0 mporHosoBaHoi aBapii, Bujj HeGe3eyHOI pe-
YOBMH, IO BUKUAAETHCA B arMocdepy, Ta Me-
Teoposoriydi ymosu. Cepeli MeTe€OyMOB, KpiM
TeMIIEpAaTypy MOBITPsA, WIBULKOCTI Ta HaIpsAM-
KI BITpy, HaliBaXXNUBIilly ponib Bifjirpa€ HasAB-
HICTh Ta iHTEHCUBHICTb OIIaJliB HaJl 30HOIO 3a-
Opy/HEeHHs.

BigmosigHo mo Mmeropmuku [21] reomerpuy-
Hi po3Mmipy 30HU 3a0pyZHEHHS BU3HAYAIOTbCSA
IIMOMHOI0 30HU 3a0pyHeHH [

— IUIOIA 30HYM MOXKJIMBOTO pajiallifIHOTO 3a-
OpyJnHeHHA:

S3pxs =8,72-107 -T2 ¢; ®)

— IUIOIA IIPOTHO30BAaHOI 30HM pafialliliHOro
3apa>kKeHHH:

Sisxs = K-T%- N%2, (3)

e ¢ — KoedilieHT, 1m0 YMOBHO JJOPiBHIOE KyTO-
BoMy po3Mmipy; K — koedilieHT, mo 3anexXnthb
Bifl CTyneHs BePTUKAJbHOI CTifIKOCTi NOBITps;
N — w4ac, Ha AKUI PO3PaXOBYeTbCA ITMOMHA
30HI.

IInoma Ta muUpuHaA HPOTHO30BAHOI 30HMU
papianiitHOro 3a0pyfHEeHHS 3aJIeXXUThb Bifl CTYy-
IIeHA BEPTMKAJIbHOI CTiMKOCTi MOBiTpA, 11O 3a-
JIEKHO BiJj BiJHOLIEHHs TeMIepaTyp IOBiTpA
Ta IOBepXHi 3eMsIi po3AinAeTbCA Ha KOHBEKIIilo,

iHBepcito Ta i3oTepMmino. XMapHill 1Oro-
Ii, Ipy AKiJM i BUIA[AIOTh OINAjM, BifIIOBiAHO
oo Meropuku, Bifgnosifjae iHBepcif. Ik BuIHO
i3 3anmexxnocreit (2) Ta (3), posmipu 30HM 3apa-
JKeHHs BM3HAYaloTbes i rmmbuHowo. [Ins mpo-
CTOTM BUKOPUCTAHHA METOLMUKM B IIPAKTUYHIN
OisAbHOCTI 3HavYeHHsI TMMOMHU 30HM pajia-
illHOTO 3a0pyJHEHHs IepeniyeHi [ IeBHOI
WBKUAKOCTI BiTpy. HasABHiCTb onafiB Ha/l 30HOI0
3a0pyJHEHHA (Fonanm) BPaXOBYETbCA LUIAXOM
BBeJIeHHsI TONPaBOYHOro Koeditienra k:

rona;m =I-k. (4)

Tak Ak 30Ha 3a0pyJHEHHSA MOXKE MaTU JIO-
BXMHY o 100 kM, TO omagy MOXYTb BUIIafa-
TU He Hajl Bciew 30HO00. ToMy, 3alIpOIIOHOBAHO
po36UTH 30HY 3a0py[AHEHHS Ha TPU RIIAHKI,
110 06/1aCTi BUITaJaHHA OIaJiB.

Tak, AK KOHIIEHTpalis HeOe3NeyHoi pevyoBHu-
HU IIpU BififlajIeHHi Bifl ocepefKy BUKUAY 3HU-
XYETbCS, TO il MONPaBOYHi KoedilieHTN pisHi
1o 30Hax. Onagn MOXyTb BUIIA[JaT i Y JeKinb-
KOX 30HaX (puc. 2) OJHOYACHO, IPM L[bOMY IIO-
IpaBOYHi KoeQillieHTN CK/IafaloThCA:

_kl+k2+k3

k 3 )

BigmoBigHO, mpM  BifgcyTHOCTI  omafjiB
Ha/J| IeBHOIO 30HOI0, NTONIPAaBOYHMII KoedillieHT
s uiel 30HU HOpiBHIOE ofuHMIi. Po36uBKa
Ha 30HM JO3BOJINTDb BpaxyBaTU HEPiBHOMIPHICTb
omafiiB IO 30Hi 3a0py/JHEHH, He YCKJIaJHIOIYN
IIpY IbOMY METOAMKY IIPOTHO3YBaHHA.

[TonpaBouHi koedilieHTU kl. po3paxoByBa-
JIUCA 31 CIIiBBITHOIIIEHHS:

T

k. = i(omamm)

T ©)

ne  fomauy— TDIMOMHM 30HM 3a6py/HEHHS
IpyY BUIaflaHHi oNafiiB HaJ i-TOX 30HOIO, PO3-
paxoBaHa 3 BUKOPUCTaHHAM MOfie/ell AMHAMIKM
Oca/KeHHA 3a0py/JHEHD ONaflaMIL.

[7mbuHa 30HM BM3HAYAETHCA BiICTAHHIO
BiJl J>Kepena BUKUAY 4O TOYKM, y AKiMl cymap-
HUJ piBe€Hb BHYTPILIHBOTO Ta 3O0BHIIIHLOIO
OIPOMiHEHHA JOCATAa€ IPAHMYHUX IOKa3HMKIB
0 CaHiTapHO-emizeMionoriynuM HopMam [22].
[Ipmiimarody NOpUNYLIEHHA, IO aKTUBHICTb
pajioOaKTMBHMX YaCTOK MAa€ HOPMAaJIbHMUIA

AEPXABHE MIANPUEMCTBO

.
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norapudMmivyHMit PoO3MOAia, 3arasbHa IHTEH-
CUBHICTb PpafiioaKTMBHOTO BUIIPOMiHIOBAHHA
B TO4YIli OyZie BM3HAYaTUCh KOHIIEHTpAIi€l0 pa-
Ii0OAaKTMBHMX 4YacTOK. BifIioBimHo HaMm HeoOXif-
HO 3HAJITY PO3IOJi/ KOHIIEHTpalii Hebe3mevHOl
pedoBuHu 1o HampAMKy Birpy (C,(x)) i3 rpa-
HUYHOIO YMOBOIO:
x=LC()=C,
OmnucaHHA pyXy AMUCIEPCHUX YacTOK cde-
puuHOi GopMM Y HANIPOCTIIIOMY BUIIAJKY
3IiVICHIOETBCS 3 BUKOPUCTAHHAM (QOPMYIN
Crokca:

dw, Wy — W,
4 _g__4 ad. 5 x
dt § my Pa
C
><6-n-rd-va+2f~rc-rf-wd—wa} ?)

fie W, W, — IIBUJKOCTI AMUCIIEPCHOI pajioak-
TUBHOI YaCTMHKMU Ta MOBITPsi; p, — TYCTUHA IO~
BiTps; v, — KoedillieHT KiHeMaTYHOI BA3KOCTi
HOBITPsA; § — HMPUCKOPEHHA BiJIbHOTO MaZiHHSA;
Cf — koedinieHT popMy (11 yacTMHOK cde-
puuaHOi popmnu Cr= 0,47); m; — Maca frucrepc-
HOI pajlioaKTMBHOI YaCTUHKIL.

IIpn BumaginHi armMocdepHuMX omajgis
HaJ, 30HOI0 BUKUJY PaflioaKTMBHOI XMapu Bifi-
OyBa€TbCsA OCAJ>)KeHHsI HeOe3IeYHUX PEeYOBUH
3 aTMocdepu 3a paxXyHOK ix copOuii Ha oBepx-
Hi kpammi. [Ipn ubomMy ocapkeHHs BifOyBa€eTh-
cA 3a MeXaHi3MOM TrpaBiTalliliHOI KoarynAmii.
CyTHicTb MeXaHi3My TpaBiTaljiiflHOI Koaryis-
Uil I0/ATa€ y 3aXOIJIEHHI BEIMKOK KpaIlIelo
Oy TpM TMafiHHi APIOHMX [UCIIEPCHMUX dYac-
TOK. J[pibHi aeposonbHi yacTku 3 paziycom r,
i xoH1eHTpauiero C 4 TiJ €10 TOBITPSIHUX 110-
TOKiB BUTAIOTh y noBitpi. Ilig giero cun Taxin-
Hs KpaIUli OnajiiB pO3MipoM 1, pyXaloTbCs BHU3
i3 pestkoro wBuaKicTI0 V. [Ipy maninui Benukoi
3a cobow apibHi aeposonbHi yacTku. OpHAK
OCKi/IbKM aepO30/bHi YaCTKM MalThb BifIMiHHY
Bil HY/IA Macy, Ha HUX QilOTb iHepLiliHi cuau,
IO NParHyTh 30€perTu IpPAMOMIHINHY TpaeK-
TOPit0. IMOBipHICTh 3iITKHEHHSA BENMKOI KpaIlli
i3 mpibHOW0 (KoedilieHT 3aXOIIeHHs Kg) 3aje-
KUTb Bifi iX B3a€EMHUX pO3MipiB, BA3KOCTI ce-
pemosuma (1) Ta MBUAKOCTI PyXYy.

IIpu ocapykeHHi AMCIIEPCHMX YaCTOK OIIaja-
MM 33 MEXaHi3MOM TIpaBiTallilfHOI KoarynAnii

[LEPXABHE MIANPUEMCTBO
[LEPYKABHUI HAYKOBO-TEXHIYHWN

Mpouepypa peanizalii METOAY WITYUYHOrO OCaAKEHHA PaflioakTUBHUX PEYOBYH 3 aTMOcdhepn

IIBUAKICTH IPOLlECY BU3HAYAETHCSI PIBHSIH-
Ham [23]:

dcC n R 2
_(cﬁi]:cwgl(g'(nw) Ve Gyt (8)

ie r, Cr, V. — papiyc xpanenp omnafis, X KOH-
LEHTpaLisA Ta WIBUJAKICTb MafiHHA; Kg xoediri-
€HT 3aXOIJIEHHA 9aCTOK KPAIUIAMI.

KonuenTtpanis Bogsanux kpanens (C p) Ta ix
posmip (R) BM3HA4YaOThCsl IHTEHCUBHICTIO OIa-
miB (I).

3 BukopuctaHHsMm piBHAHb (7), (8) MOX-
Ha pospaxyBaTu MompaBodHi koedimientn k;
I IPOTHO3YBAaHHA PO3MipiB 30H pajlioaKTUB-
HOTO 3a0py/iHEHH:A Yepe3 1 TOAMHY BUIIAfJaHHSA
omnapis (Tabm. 1).

Tak Ak mupuHa 30HM Habarato MeHile ii 1o-
BXXWHH, TO A1 PO3PaXyHKy HIMPUHU 30HU pa-
fialiitHOro 3abpyAHeHHs po36MBKa ii Ha mif30-
HU HefloninbHA. /I IPOCTOTY BUKOPUCTAHHA
METOAMK Ta IIBUJKOCTi IPOrHO3yBaHHs IOIpa-
BOYHi Koe(illieHTV HaBefleHi B pO3paXxOBaHOMY
BUITIAJ] 3 IEBHUM KPOKOM iHTE€HCMBHOCTI oOIla-
miB (Tabm. 1).

Ax BupgHO 3 Tabm 1, HaMOiMBIIMII BIIUB
Ha 3HIDKEHHS pO3MipiB 30HM 3a0pygHEHH:

Tabnuyst 1 — [onpaBouHi koedinienTn
A1 pO3PAXYHKY IJIMOMHM T IV PUHU
30HM pajliallilfHOTO 3apa>keHH

Inrencusnicts Tan6uma somn -

;;iili’l kKl | k2 | k3 30HN
0,25 0,78 | 0,89 | 0,92 0,97
0,5 0,65 | 0,77 | 0,83 0,91

1 0,57 | 0,65 | 0,71 0,85

5 0,46 | 0,53 | 0,62 0,79

10 0,35 | 0,44 | 0,56 0,72
20 0,30 | 0,37 | 0,45 0,66
30 0,23 | 0,30 | 0,39 0,61
40 0,19 | 0,22 | 0,32 0,57
50 0,16 | 0,18 | 0,26 0,53
70 0,10 | 0,13 | 0,21 0,42
100 0,08 | 0,09 | 0,17 0,34
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YMHATD ONAJU Hafl OCEPEKOM BUKUAY, [ie B aT-
Mocdepi NPUCYTHSA MaKCUMaibHa KOHLIEHTpa-
11is Hebe3meuHnx pevoBuH. [Ipu papianiitHomy
3a0pyJHEeHH] iHTEHCUBHICTh OYMIIEHHS aTMOC-
¢epu omasamMu BuIle y MOPiBHAHHI 3 OCaj>KeH-
HAM TasiB 32 PaXyHOK BUCOKOI iHTEHCHBHOCTI
copO1ii TBEpAUX a€PO30TbHIUX YACTOK.

I xo4a omagy iHTeHCUBHICTIO Oinbire 50 MM-4”
HaJl TepUTOpi€l0 YKpaiHu BKpall pifiKicHe ABU-
1€, JOILi CepefHbOI IHTEHCMBHOCTI 3HMKYIOTD
IIMOVHY 30HY 3apakeHH: O1/IbII HiX B 2 pasn.

1

lMpoBeaeHHA OLiHKN HAaNeXHOCTi NoLLi
HC (S,,) o6nacTi npunyctummx pilueHb:
SOI'IT < SHC < Smax

LlinboBoto QyHKIi€0 faHOI 3a/aui € moma
30HM Ypa)KeHH: S, fKa 3a/IeXUTb Bif Li/loro
pAny mapaMerpiB. Tak, 3aydyeHHS CUI Ta 3a-
co0iB misA JMKBimauili HACHIOKIB Han3BUYA-
HUX CUTYyaliil, po3pobieHnM B poboTi MeTo-
IZoM mnoTpebye IEeBHUX MaTepiaJbHUX BUTPAT.
Tomy nonepegHbo HEOOXiHO BU3HAYUTY 30HU
IPUIHATHOTO €KOHOMIYHOTO edeKTy BiJ BU-
KOPUCTaHHA 3allpOIIOHOBAHOIO METO[Y JiKBi-
manii HacmigkiBs HC. [l oiHKM eKOHOMIiYHOI
epeKTUBHOCTI BUKOPUCTAHHS, 3aMPOIOHOBA-
HOTO B po6OTi MeTORy, IIpoBeJieHa MOPiBHAIbHA
owiHka exosoriuHoro 36utky (3) Big HC 3 exo-
HOMivYHUMMK BuTparamu (B) Ha mikBimaiiro Ha-
cnigkiBs HC. YMOBOW0O €eKOHOMIYHOI IOIIiTbHOCTI
Oynme Takuit Bupas:

3>B ©)

JeTanpHuil po3paxyHOK 30MTKiB MOX/INBO
MIPOBECTU JINILIE JI/IS1 KOHKPETHOI HaZi3BIMYaitHOL
CUTYyalii, ame 3ajeXHICTh 30MTKIB Bif rmomi
ypa’keHHA Yy 3araJIbHOMY BUTJIAZI MOXKHA IIpefi-
CTaBUTHU TaK, SIK IOKa3aHO Ha PUC. 2.

Burtpatu Ha nikBipanito Hacnigkie HC Bu-
3HAYAIOThCA KiNbKICTIO 3a/y4eHMX CUJI Ta 3a-
co0iB, fKi, B CBOI0 4epry, BIU3HAYAIOTbCS BUXO-
IsT9M 13 IUTOLLi YpaskeHHs, BUAY 3a0pyHIO0YO1
PpE4YOBMHM, METEOPO/IOTiYHMX YMOB Ta iCHYIOYMX
y posnopsAmKeHHi pecypciB. OLiHNTH KilTbKiCTh
BUTpaAT Ha jnikBifanito Hacnigkis HC moxxnuso
nuie 1A KoHkpeTHoro npukiaagy HC, ane He-
00XifiHa KiJIbKiCTb VI Ta 3ac06iB Bij mtowti ypa-
>KE€HH s Ma€ NPAMO IIPONOPLiliHY 3a/lIeXKHICTb.

WrrEn

OFA T
HETIPRETYCTINIR
pltens BirrpaTit

PucyHok 2 — XapakTep 3anexXxHOCTeit 36UTKiB (3)
ta Butpar (B) B 3anmexxHocri Bif momyi ypaxkenns Big HC

SIK BUJTHO 3 PUCYHKY 2, iCHY€ IIJIOLIA yPasKeH-
Ha (S,)» A7 AKOI BUKOHYeTbCs yMoBa 3 = B.
Obmactp S < S € 06/1aCTI0 HEMPUITYCTUMUX
pillleHb, KoM BUTPATY Ha JIIKBiJallilo HaCIiIKiB
nepeBuiyooTh 36utku Big HC.

Buxopsaunm 3 1boro, 3HaYeHHs S = BU3HAYAE
TOLi/NbHICT BUKOPUCTAHHA 3aIlpOIIOHOBAHO-
ro B pob6ori merony nikBimanii Hacnigkis HC
nnsa armocdepu. Kpim 11boro, BepxHbOIO TpaHu-
L€10 IIOLi 30HM yPa>keHH:A € HaABHI B YKpaiHi
TIONCBKi Ta MaTepianbHi pecypcu A4 MiHiMisa-
i1 HaCTigKiB.

3anyuyeHHsA cun Ta 3acobiB

ONA NikBigawii Hacnigkis
Haf3BMYaNHNX CUTYaLlin
TEXHOreHHOro XapaKTepy

3 BUKMAOM B aTmochepy

He6e3neyHnX paaioakTUBHMX PeYOBUH

[Ipu aHamisi pesepBy cmn Ta 3acobiB
B YKpaiHi 3a OCHOBY Bi3bMeMO Ki/lbKiCTh JIi-
TakiB, NpUAATHUX [O 3aCTOCYBaHH:A IHipomna-
TpoHiB. Bea apiania JCHC VYkpainm mipmo-
pALKOBaHa CIeliani3soBaHOMY aBialjiftHOMY
3arony OnepaTUBHO-PATYBA/JIbHOI CITYXOU Lju-
Bi/JIbHOTO 3aXMCTy, o 6asyerpca y M. Hixun
Yepniriscbkoi obmacti. CA3 JICHC VYkpainn
Mae 4 mitaku AH-32I1, 1 TpaHcmopTHuII -
tak AH-26 ta 3 Bepronmbotm MI-8. Jlitakn
AH-32IT ta AH-26 3a cBOiMM TaKTMKO-TeX-
HivHMMM xapakrepuctukamn (TTX) MoxyTb
BUKOHYBAaTM 3ajadyi 3aciBy XMap peareHTOM.
o ocuoBuux TTX AH-32I1 BigHOCATHCA: BaH-
TaXXONigAbOMHICTh — 6700 KI; JaZbHICTh IIO-
npory — 2000 KM; IpaKTM4HA BUCOTA IIOIbO-
Ty — 9400 M. Ase 111 BUKOPUCTAHHSA B SIKOCTi
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HOCis mipo3apsfiiB HeoOXifHe iX [oJaTKOBe 06-
NMafiHaHHA IBOMa CUCTEMaMU BifCTpiny mipormna-
TpoHiB «ACO-2M» Ha 320 miponaTpoHis.

3rifHo 6araTboX eKCIepyMEeHTa/bHUX Ta Te-
OpeTUMYHMX J[aHUX MiHiMa/jbHa BUTpaTa Kpu-
CTa/IOy TBOPIOIOYNX peareHTiB MOfiOHOTO K1acy
CTaHOBUTDb MopsAaky 0,3-1,2 r/km? [24]. OpHak
y NPaKTULi IITYYHOTO iHillilOBaHHA ONafiB pe-
KOMEH/IYETbCA BUKOPUCTOBYBATH 3-5 KpaTHUII
3amac peareHty [25]. BipmosigHo, mpm Buko-
PUCTaHHI po3pobneHnx B poboTi mipocknajis,
nas 3aciBy 1 km? xmap Heo6ximHo 15 mipoma-
TPOHiB.

JlomaTkoBUMM  OOMEXEHHSAMM € MaKCH-
MaJIbHa KiJIbKiCTh MipONaTpPOHiB Ha 1 miTaky —
320 mT., a TAaKOXX HEMOXX/IMBICTb IIPALIOBATH
B O[IHiJI 30Hi TiTaKaM Ta BUIIPOMiHIOBaYaM.

ITiggac IpUIHATTA YIPaBIiHCHKOTO pillleH-
HA BifnoBiganpbHa oco6a ouiHioe yMoBy (9), BU-
3HA4Ya€TbCA 3 Ki/MbKICTIO 3a/lydYeHUX CUII Ta 3a-
cobiB Ta flie MmO anropuT™My, po3pobIeHOMY
B IIYHKTi 4.

PospobreHa nmpouegypa Mo>Ke CTaTI CKJIaf{0-
BOI0 YaCTMHOIO 3aTaJIbHOTO ABapilfHOTO IJIaHY,
SIKNIT pO3pOOIAETHCA 3rifHO BUMOT JlepyKaBHUX
craHfapTiB. InA YKpalHM OCHOBHUM perna-
MEHTYIOUMM JOKyMeHTOM € Hopmm papiamiii-
HOi Oesmeku Ykpainu [22], siki BuM3HaYalOTh
KOHTp3axoAy 3 JiKBifanil pagianinHoi aBapii,
0 NOAINAKTbCA HAa TEPMIiHOBI, HEBigKIa[HI
Ta JOBrocTpokoBi. OfjHaK 3axofu 3 MiHiMi3a-
Uil 30HM PafioaKTMBHOIO YpaXXeHHA Micle-
BOCTi He Bum3HaveHi. Ha Ham mornap, sa orme-
PaTMBHICTIO pearyBaHHA Ta BaXKJIMBICTIO iX
C/Iij BIHECTM [0 HEBigK/IaJHMX KOHTP3aXOMiB.
Asapiitanit as s AEC noBuHeH po3po6ms-
TUCb eKCIIYaTYI040l0 OpraHisalli€o, B YKpaiHi
ne OII «<HAEK «Eneproatom». lla opranisa-
1isg pospobuna CucreMy aBapiliHOi TOTOBHOC-
Ti Ta pearyBaHHsS Ha aBapii Ta HaJ3BMYAliHI
curyanii Ha AEC Ykpainn (CAP IIT «<HAEK
«EHeproatom»), fAKa HampaBjieHa Ha NifBU-
IeHHA piBHA OesleKkM eKcIuryatanii o6’ekTiB
aTOMHOI eHepreTuku. JIna epekTMBHOTO PyHK-
I1iOHYBaHHA 3aIIPOIIOHOBAHOTO B po6OTi MeTo-
Iy HeoOXigHa J1oro iHTerpanis y Bci cKaajoBi
CAP (HopMaTUBHO-IIpaBOBOI 6a3m, aBapilftHNX
IIJIaHiB, aBapilfiHUX OpraHi3alliflHUX CTPYKTYD,
3aco0iB aBapiilHOro pearyBaHHsA, CUCTeMU Iif-
TOTOBKM IIepCOHaNy Ta NPOTMAaBapiilHUX Tpe-
HYBaHb, CUCTEMM B3a€EMOJII i3 30BHIIIHIMU Op-
raHisamisamu) [26].

Mpouepypa peanizalii METOAY WITYUYHOrO OCaAKEHHA PaflioakTUBHUX PEYOBYH 3 aTMOcdhepn

O6roBopeHHA pe3ynbraTiB po3pobKn
npoueaypv 3acTocyBaHHA MeToay NiKBi-
Aauil HacnigKiB Haa3BMYANHUX CUTYaLLIN
LWIAIXOM OCafiKEHHA 3 aTMocdepu He-
6e3neyHnX pe4yoBuH

PosrnAaneMo MOXIMBOCTI BUKOPUCTaHHA 3a-
MPOIIOHOBAHOI METOAVIKM Ha INPUKIIAJi aBapii
Ha YopHobmnbcbkoi AEC 3 BijomMumm mapa-
MeTpaMy aBapii. IIpmitMeMo JonaTKoBi yMOBM
3 ypaxyBaHHAM 3a/7y4eHH: ci Ta 3aco6is CA3
ICHC Ykpaiun y M. Hi>kun YepHiriBcbkoi 06-

MacTi: Ty, = 0 XBs Ty, = 20 XB; T, ) = 20 XB;
Ty60py. = 20 xB; Tenin, = 17 XB; Tposropr, = 0 xB;
Tinepuii. = 25 xB. Takum 9mHOM, Yac BiJIBHOTO

PO3IOBCION>)KEHHA PaflioaKTMBHOI XMapyu y ar-
Mocdepi craHOBUTD — T = 102 XB.

Kopucryodnch napameTpaMu aBapii y nepui
rofguHM [27] Ta METOAMKOI PO3PaxXyHKY 30HU
panioakTuBHOroO 3a6pynHeHHs [21] Bu3HauaeMo
IUIOLY 30HM ypaXkeHHs aTMocgepu depes 102 xB
(puc. 3).

Ha manomy erami aBapii BUKOHY€ETbCA YMOBa
Stc < Spax, BUXOAYM 3 TOTO, [0 aBAPis HE JIOKa-
Mi30BaHa Ta IPOJOBXKYETHCA BUKUTL PafliOaKTVB-
HMX PEYOBUH BUKOHYETbCA i ymMmOBa S < Spye-.

PospaxyemMo HeoOXiiHY KiNbKiCTb IipOnaTpoHiB:

Ny =15-23 =345 wr.

BigmoBimHo, gnsa miHiMisarnil HacmigkiB aBa-
pii Ha YopHoO6unbcpkoi AEC HeoOxifHO 3amisaTu
2 nitraka AH-32I1. OpHak, Tak K BUKUJ, pafioak-
TUBHUX PEYOBMH B aTMOC]epy i3 3pyitHOBaHOTO
peakTopy npofoBxyBascs 6inbuie 102 XB, TO fo-
pedYHO OpraHi3yBaTy II03MiHHY pOOOTY TPy 1O 2
nitTaku. ITpy HecnpUATIMBUX METEOPONOTIYHUX
yMOBax /Il XiMi9HOTO MeTOAy iHTeHcupikamii
omajiB HEOOXiHO HOJATKOBO OI[IHUTYU MOXJIV-
BiCTb BUKOPUCTaHHA e/1eKTPOQi3sNIHOIO METOLY.

BucHoBKu

1. PospobneHo Kepyloumil aaropuTM oOpra-
Hi3allilffHO-TEXHIYHOTO METOAY MiKBifalii Ha-
CNIiIKiB Ha[3BMYAHMX CUTYyallill TEXHOT€HHOTO
XapaKkTepy IIISAXOM OCa[KeHHs 3 aTMocdepn

S

[LEPXABHE MIANPUEMCTBO
[LEPYKABHUI HAYKOBO-TEXHIYHWN ‘

ST
N R s LIEHTP 3 0EPHOI TA PAZIALIIVIHOI 1SSN 2073-6231. lnepHa Ta papiaviiiHa 6e3neka 3(83).2019 ‘ 21
BE3MEKN




Kycmos M. B., CnenyxHikoe €. /., Jlunosudi B. O., Xmupos I. M., ladawos Inb2ap ®ipdosci oenu, backiH O. M.

: “-.-. = x: Ty - - b 4
T pencednoleeprukaniSs107; il /BuCoTa ‘KaMepH HaA pieHeM MopA  4.61%KM O

Pucynok 3 — 30Ha pajiioaKTMBHOTO 3a0pyAHEHH aTrMocdepy mif yac aBapii
Ha Yoprob6unbcekiit AEC Ha MomenT 102 XB Bif Buyxy peakTopa: Sy = 23 Km?

He0e3NeYHNX ra30MofiOHNX Ta JUCIIEPCHUX pe-
YOBMH, AKUI CKIaJacThcs i3 14 6JI0KiB, po3Mi-
IIeHNX Ha TPhOX i€EpapXivYHMX PiBHSIX, 3BI3aHUX
MPSIMUMU Ta 3BOPOTHUMMU 3B13KaMI.

2. BuxopucraHHA MeTOAy JMiKBifanii Ha-
CNIifKiB HaI3BMYAMHMX CUTYalLlill NIIAXOM OCa-
I>KeHHs 3 aTMocdepyu HeOe3NeYHMX pafioax-
TUBHUX pPEYOBUH Iepef6ayae BUKOPUCTAHHSA
ITATY IPOLefyp, @ caMe: OTPUMAHHA MOHITO-
puHroBoi iHdopmaiii; po3paxyHOK 4acy Bi/b-
HOTO PO3NOBCIOJ)KEHHA 30HM yPak€HH:A y aT-
Moc¢epi; BUSHaUeHH:A pOo3MipiB IPOrHO30BaHOI
30HM aTMOC(HEPHOTO Ypa>keHHs; IPOBeleHH:
ouinky HajexHocri mwiomi HC o6macti mpu-
NYCTMMMX pillleHb; 3a/My4eHHS CUI Ta 3aco6iB
IJIA MiKBifanii HaclMifKiB Haf3BUYAaIHUX CUTY-
alrin.

3. IlepeBipka e¢eKTMBHOCTI 3aIpOIOHOBA-
HOI IIpOLIeypH peasnisalii MeToAy MiKBijjalil Ha-
CHiJKIB HaI3SBMYAMHUX CUTYyaliil Ha IIPUKIaji
OCAJI>)KEHHA PaJji0aKTUBHOI XMapy IIpM yMOBax

aBapii Ha YopHoOmnbcbkiit AEC y 1986 poi no-
Kasasa, IO 3a CIPUATIMBUX METeOpPOIOTiYHIX
yMOBax po3Mipu 30HM 3a0pyiHEHH: aTMOCchepu
MOXX/TMBO 610 IOKa/Ii3yBaTn y Mexxax 23 KmM2.
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lposedeHHble UCCne008aHUA Npoyeccos uksudayuu
nocnedcmeuli  ypesswblvaliHbIX cumyayuli Ha obwvekmax
JdMOMHO3Hep2emuy4ecko20  Komnjiekca ¢ 8bI6pOCcoM
203006pasHeiX U OUCNEPCHBIX pAdUOAdKMUBHbLIX eeujecms
8 ammocegpepy, no3goaunu paspabomame npoyedypy npak-
muyeckol peanuszayuu 0dHHO20 Memodd. Memoo nuksu-
dayuu nocnedcmauli Ypeszsbl4aliHbIX cumyayuli HanpasieH
Ha ocaxodeHue U3 ammocgepsl oNACHbIX padUOAdKMUBHbIX
gewjecms, nonaodwWux 8 ammocgepy npu mexHo2eHHbIX
asapusx HA dMOMHbIX 371eKmpocmaHyuax U opyaux
06beKmMax No XxpaHeHUlo U nepepabomke paouoaKkmueHbIxX
sewjecms. PaspabomaHHas npouyedypd HA npeodsIoXeH-
Hom anzopumme Oelicmeuli yHKUUOHUpyem 8 pam-
Kax eouHol eocydapcmeeHHOU cucmemsl 2paxo0aHcKol
3awumel. [lpedcmasneHHas npouyedypa no3gossgem pe-
Wumes MpuU OCHOBHbIX 3a0a4u sukeudayuu nociaedcmeuli
upesgblYaliHbiXx cumyayuli — 3mO MOHUMOPUH2 30Hbl
nopaxeHus, npuHamue 3¢GeKmusHo20 ynpasneHyec-
K020 pelweHUs U HenocpedcmeeHHOe B/UAHUE HA 30HY
nopaxeHus om 4pe3gbiyatHol cumyayuu. OcHosou
NPUHAMUA 3(PEKMUBHO20 ynpas/ieHYecKo20 peuleHus A8-
J19emcs npoeHO3UpoB8aHue OUHAMUKU 30H padudyuoHHO20
3d2pA3HeHUs, NPO2HO3UPOBAHUA UHMEHCUBHOCMU 0CAOKO8
Npu pasnuyHeIX cnocobax UCKycCme8eHHO20 0cadkoobpa-
3080HUA U NpO2HO3UpOBAHUE 3PPEeKmUBHOCMU BAUAHUA
0CcaodKo8 Ha OUHAMUKY U3MeHeHUs 30H 3azpA3HeHus. C yesbio
pacwupeHus B803MOXHOCMel cywecmsylouwux Memoouk
NpO2HO3UPOBAHUA 30H 3a2pA3HeHUs, npedsioXeHd UX Mo-
oughukayus ¢ yyuemom ocobeHHocmeli 8binadeHUs 0CaoKos.
Ucnonv3osaHue 0aHHol npouyedypsl no3gosgem MUHUMU-
3uposame macwimabel KpynHeix Ype3sbiyatiHelx cumyayul
pe2uOHAaNbHO20 U 20Cy0apcmeeHHo20 yposHel. 3a cuyem
UCNO/b308AHUA Memo008 UCKYCCMBEHHO20 0Caokoobpa-
308aHUSA, KaK npedycMompeHo 8 npoyedype, cywyecmayem
B03MOXHOCMb OCAXOeHUs ONAcHbIX paduOAKMUBHbIX 8e-
wecme u3 ammocgepsbl ¢ 8bICOMbI HECKOJIbKUX KUTIOMemMpo8s,
Umo HeBO3MOXHO peasau3o8ames Opy2UMU U38eCMHbIMU
memoodamu. PazpabomaHHsle anzopumm Oelicmeuli u npo-
yedypa peanusayuu memooda nukgudayuu nocredcmauli
upe3gbl4aliHbix cumyayuli nymem UCKYCCMBeHHO20 UHUYUU-
posaHus ocadkos, AenAmca 6asol 018 paspabomku Memo-
Ouku Oelicmsuli npakmuyeckux dgapuliHo-cnacamesbHbuIX
nodpasodeneHuli npu aukeudayUU Ype3sbidatiHbix cumyayuli
pe2uoHabHO20 U 20CY0apCcmMeeHH020 yposHeU.

Takum 06pazom, ecmb OCHOBAHUE ymeepdame, 4Ymo uc-
nosb3osaHue  npedsoxeHHol — npouyedypsl  No3BoaUM
nosbicums  3¢hgheKmusHOCMb  IUKBUOAyUU  nociaedcmeuti
upessbldaliHelX — cumyayuli — MmexHo2eHHO20 — xapakmepa
C 8blbpocomM 8 ammocgepy ONAcHbIX paouoaKmueHbIx ge-

Mpouepypa peanizalii METOAY WITYUYHOrO OCaAKEHHA PaflioakTUBHUX PEYOBYH 3 aTMOcdhepn

Knw4desgbie c10 8a:4ype3sbldaliHbie cCumyayuu mexHo-
2eHH020 Xapakmepd, 8bi6pOC 8 ammocgepy paduoaKmMugHsIxX
seujecms, ocaxoeHue ondcHbIX 8eujecms U3 ammocgepel, an-
20pumm Oelicmeaudi, npoyedypa peanuzayuu memooa.
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Studies of the response to nuclear emergencies with
the release of gaseous and dispersed radioactive substances
into the atmosphere allowed us to develop a procedure for
the practical implementation of this method. The emergency
response method is aimed at depositing hazardous radioac-
tive substances from the atmosphere that enter the atmosphere
during man-made accidents at nuclear power plants and other
facilities for the storage and processing of radioactive materials.
The developed procedure with the proposed algorithm of ac-
tions operates within the framework of a unified state system
of civil protection. The presented procedure allows solving three
main tasks on the elimination of emergency consequences:
monitoring of the affected area, taking effective management
decisions and direct influence on the affected area. The ba-
sis for making effective management decisions is to predict
the dynamics of radioactively contaminated areas, predict
the intensity of precipitation with various methods of artificial
deposition and predict the effectiveness of deposition effects
on the dynamics of changes in contaminated areas. In order
to expand the capabilities of available methods for predicting
contaminated areas, their modification has been proposed tak-
ing into account deposition features. The use of this procedure
allows minimizing the scale of major emergencies at regional
and state levels. Due to the use of artificial deposition methods,
as provided for in the procedure, there is the possibility of de-
positing dangerous radioactive substances from the atmo-
sphere from a height of several kilometers, which cannot be im-
plemented by other known methods. The developed algorithm
of actions and the procedure for implementing the emergency
response method by artificially initiated deposition are the ba-
sis for the development of a procedure for practical emergency
rescue units during emergency response at regional and state
levels. Thus, there is a reason to believe that the use of the pro-
posed procedure will improve the efficiency of response to man-
made emergency with the release of hazardous radioactive
substances to the atmosphere.

Key w o rds:man-madeemergency, release of radioactive
substances into the atmosphere, deposition of hazardous
substances from the atmosphere, algorithm of actions, method
implementation procedure.

wecms. Ompumano 20.03.2019
. [DEPXABHE MIAMPUEMCTBO
1 C [LEPYKABHUI HAYKOBO-TEXHIYHWN ‘
R s LIEHTP 3 0EPHOI TA PAZIALIIVIHOI 1SSN 2073-6231. lnepHa Ta papiaviiiHa 6e3neka 3(83).2019 ‘ 2 5
BE3MEKM



