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Ilpoanaaizosano cBiTOBi TeHACHIIII YyIIPOBaKeHHS iIHHOBAIIHUX TEXHOJIOTIN B €eHEPTeTUIHI I
cepi. [HHOBAIiT y 1ilt chepi HEOOXinHI HEe TITBKY 151 MiABUILIEHHS 1OOpOOYTY Ta 3a0e3neyeH-
HSl eHepreTUYHoi Oe3neku, a i aisi 60poThOM 3i 3MiHOW KiimaTy. CaMe TOMy iHHOBalliliHa
CKJIaJIoBa PO3BUTKY €HEPreTUKM YKpaiHU € HaA3BUYAHO aKTyaJlbHOIO, a OMHMM i3 KJIIOUOBUX
€JIeMEHTIB MiBUILIEHHSI eHEPTeTUYHO1 Oe3MeKy Ta 3a0e3MeueHHs] eHepreTUYHO1 He3aleXXHOCTi
YKpaiHu € BIpoBaIkKeHHs iHHOBaLIiTHUX po3po0OK Y 11ili cdepi 3 ypaxyBaHHSIM MixKHapOAHOIO
OCBILY.

VYpaxoBytouu Te, 110 YKpaiHa Ma€ pO3BUHEHY SIIEPHY €HEPIreTUKY, JOCTaTHIO CUPOBUHHY 0a3y
ypaHy Ta LMPKOHIilO, 110 € OCHOBHUMHU eJIeMEHTaMU [Jis1 BUPOOHUIITBA SIIEPHOrO IMaJiuBa,
YPaHOBUIOOYBHY MTPOMMCIIOBICTh Ta MOCHiAHO-TIPOMUCIOBY 0a3y BUPOOHMITBA LIMPKOHIEBOI
MPOAYKIIii, HAyKOBUI Ta TEXHIUHWU KaApOBUI MOTEHLiaJl, Harojloc 3po0JeHO Ha BUBYEHHI
MiXXHapOJHOTO MOCBily iHHOBALiiHOTO PO3BUTKY SIAEPHOI €HEPreTUKMU Ta MPOMUCIOBOCTI.
3 ypaxyBaHHSIM iHHOBALIiHHUX MpOTaJvH y SAepHii chepi, Bu3HaueHX MixXHapOIHUM eHep-
TeTUYHUM areHTCTBOM (HeeJeKTpUUHE 3aCTOCYBaHHSI; MaJli MOAYJIbHI pPeakKTOpU; iHHOBAllilHi
siIEpHi MajvBa, SIKi MalTb MiBUILEHY aBapiiiHy CTiMKiCTbh) ONpallbOBaHi MPOMO3ULii 11010
CTpaTeriyHuX iHHOBaLliHHUX MPIOPUTETIB Yy SIAEPHIiM Ta CyMiXXKHUX chepax.

Hanani pekoMeHaallii mono niaTpuMku (y paMKax MixKHapOAHOI CHiBMpalli SK Ha KopIriopa-
TUBHOMY, TaK i Aep>KaBHOMY PiBHSIX) iHHOBaIlilHUX MPOEKTiB: MaJIUX MOAYJIbHUX PEaKTOPiB,
Yy T. 4. IIOJ0 iX BUKOPUCTAHHS IS OTPUMAHHS BOJAHIO; BOJHEBUX MAJTMBHUX KOMipOK Ta iHHO-
BalliifHOTO SIAEPHOTO MajuBa JIJIsi MaJuX MOIYJBHUX peaKTOpiB, CTIMKOTo 0 aBapiit. 3a3Haue-
He Ha/JacTbh 3MOTY 3a0e3MeYnTH iHHOBalliliHUI PO3BUTOK EKOHOMiKM YKpaiHu Ta JOCSITTU BCTa-
HOBJICHUX SIK TOJITUYHUX (€HepreTMYHa HEe3aJeXHICTh), TaK i rodanbHUX (60poThOa 3i 3Mi-
HOIO KJIiMaTy) LIiJIeii.

Karouoei caoea: ivHOBalii, iHHOBaIiifHi TpOraJIMHM, BiZHOBJIIOBaHA €HEpPreTHKa, aTOMHA
€HepreTuKa, Majli MOAYJIbHI peakTOpHu, IHHOBALliliHI aBapiiiHO CTIiliKi SIEpHi MMaJMBa, BOTHEBA
€HEPreTHKA.

Bobro Dmytro

INTERNATIONAL EXPERIENCE OF DEVELOPMENT AND IMPLEMENTATION
OF ENERGY INNOVATIVE TECHNOLOGIES IN NUCLEAR AND RELATED FIELDS

The global tendencies of introduction of innovative technologies in the energy sphere are ana-
lyzed. Innovations in this area are needed not only to improve welfare and energy security, but
also to combat climate change. That is why the innovative component of Ukraine’s energy devel-
opment is extremely relevant, and one of the key elements of improving energy security and en-
suring Ukraine’s energy independence is the implementation of innovative developments in this
field, taking into account international experience.



Given the fact, that Ukraine has advanced nuclear power, sufficient raw material base of urani-
um and zirconium (which are the basic elements for the nuclear fuel production), the uranium
mining, research and industrial base of production of zirconium production, scientific and tech-
nical personnel potential, emphasis is placed on studying the international experience of innova-
tive development of nuclear energy and industry. Taking into account the innovation gaps in the
nuclear field, identified by the International Energy Agency (non-electrical applications; Small
Modular Reactors; innovative nuclear Accident Tolerant Fuels), proposals for strategic innova-
tion priorities in the nuclear and related fields have been worked out.

Recommendations were given to support (within the framework of international cooperation
both at the corporate and state levels) innovative projects: small modular reactors, incl. on their
use for hydrogen production; hydrogen fuel cells and innovative nuclear accident tolerant fuel
for small modular reactors. This will allow to ensure innovative development of the economy of
Ukraine and achieve both the set political (energy independence) and global (combating climate
change) goals.

Keywords: innovations, innovation gaps, renewable power, nuclear power, small modular reac-

tors, innovative nuclear accident tolerant fuels, hydrogen energy.

ITocTtanoBka mpodsemu. EHepreTrika, sika OXOII-
JIIOE TIpOLiECH BUAOOYBaHHsI, 30epiraHHsI, TpaHC-
MMOPTYBaHHS, IIEPETBOPEHHSI, BUPOOHMIITBA Ta BU-
KOPUCTaHHS IAJIMBHO-CHEPIETUYHUX PECYpCiB, €
CKJIAAHOIO BUPOOHNYO-TEXHOJOTIUHOIO, €KOJIOrid-
HOIO Ta €KOHOMIYHOIO chUcTeMO0. [HHOBaI1 y il
cdepi HEOOXimHI HE TiIABKM I MiABUINEHHS IO-
OpoOyTy Ta 3a0e3IIeUYeHHST CHEepreTUYHOI 0e3TeKH,
a i st 6opoThOU 3i 3MiHOWO KiaimaTy. Came ToMy
IHHOBAIlilHa CKJIaJ0Ba PO3BUTKY €HEPTETUKHU
YKpaiHu € Haa3BUYaHO aKTyaJdbHOIO, a OOHMM i3
KJIIOYOBHUX €JIEMEHTIB ITiABUIIECHHSI €HEPreTUYHOL
0e3reKu Ta 3a0e3MeYeHHs] EHEPTeTUYHO1 HE3aIeXK-
HOCTi YKpalHM € BHOPOBaIXKEHHS iHHOBALIiMHUX
pO3po0OK Y 1iit cepi 3 ypaxyBaHHSIM MiKHApPOI -
HOTIO JOCBiy.

BonHouac mis1 YKpaiHu sIK Tl Iep>KaBH, IO Mae
PO3BUHEHY SIIEPHY €HEPreTHKY, MOCTaTHIO CUPO-
BUHHY 0a3y ypaHy Ta LUMPKOHilo (1ie 6a30Bi eie-
MEHTU IS BUPOOHMUTBA SIIEPHOTO TlajvBa),
YpPaHOBUIOOYBHY IIPOMMCJIOBICTH Ta HOCJiIHO-
MPOMMCIOBY 0a3y BHUPOOHMIITBA LIMPKOHIEBOL
MPOIYKIlii, HAYKOBUI Ta TEXHIYHWI KaIpOBUM IMO-
TEHLiaJ, pO3B’SI3aHHS IPOOJeMU EHEepPreTUYHOI
3aJIeKHOCTI BU3HAYAJILHOIO Mipolo mepedyBae
caMme B IUIOIIMHI CTaJI0ro iHHOBALIIHHOTO PO3BUTKY
SIAEPHOI €eHEPTETUKM Ta TPOMUCIIOBOCTI [1].

AHaJti3 ocTaHHIX HAYKOBHX JOCJIiXKeHb i my0Jrika-
njif. 3apyOiXkHi Ta BITYM3HSHI BYEHI NMPUAIAIOTH
3HA4YHY YBary JOCIiIXKEeHHIO Mpo0jaeM iHHOBALili-
HOTO PO3BUTKY. 3a Mpo0IEMaTUKOIO Teopil iHHOBa-
il Ta po30ya0BY iHHOBALIITHOT EKOHOMIKM MOX-
Ha BHUOKPEMHWUTHU TIpalli 3apyOixKHWX TOCTIAHUKIB,
3okpema, M. lllymnerepa, b. Canro ta I Yec6po,
a TakoX BiTYM3HSHUX YydyeHux: B. M. Ileiind,

M. 3. 3rypoBcrkoro, B. B. Jleprauosoi, /1. M. Yep-
BaHboBa, B. I1. Conosiiosa, O. 1. Amomii, JI. 1. ®e-
JIyJI0BOI, Y poOOTax SIKMX TaKOX aHali3yBajiucs
OKpeMi acleKTH IHHOBALiifHOTO PO3BUTKY Ta MOX-
JIMBOCTi BUKOPMCTAaHHS 3apyOi’KHOTO TOCBIMY IJIst
JIOCSTHEHHSI CTpaTeriyHoi METU PO3BUTKY YKpaiH-
CbKOTO CYCHiJIbCTBA — YMPOBAIKEHHSI B YKpaiHi
€BpPONENCHKUX CTaHAAPTIB XXUTTS Ta BUXid YKpai-
HY Ha TIPOBiAHi mo3uii y cBiti .

OxpeMo CIIix 3ragaTi LeHTpaJbHUI iIHHOBALIIMHMH
peno3uTopiii, po3pobiaeHuit MixkHapogHUM eHep-
reTudHUM areHTcTBOM (MEA) [2], Ta oinky MEA
LIOA0 TEPCIEeKTUB eHEPreTUUHMX TeXHOJOTii [3],
a TaKoX JOCHiIKEHHsI, MPOBeAeHI MpaliBHUKaAMU
YKpaiHCbKOTO iHCTUTYTY HayKOBO-TE€XHiYHOI eKcC-
neptusu Ta iHdopmMmatiii (YKkpIHTEI), 3okpema [4].

Binnaroum HajexxHe HalpallloOBaHHSIM 3apyOixKHUX
Ta BITYM3HSHMUX yYeHUX y cepi Teopii iHHOBaLIili-
HOTO PO3BUTKY, BapTO 3a3HAUMUTH, 1110 JOCi HE 3Ha-
WIIUIM CBOTO KiHILIEBOTO 3aCTOCYBaHHSI KOHKPETHi
IIJISIXM aanTailii CBiTOBOTO JOCBimy BITPOBaIKEH-
HS HOBITHiX TEXHOJIOTili OTpUMaHHsI eHeprii B
SIIEPHil Ta CYMiXKHUX cepax.

MeTo10 CTATTi € BUBUEHHS Ta aHaIi3 OCHOBHUX
HaMpsIMiB YIIPOBAJIXKEHHS iHHOBALiA y CBITOBIN
€HepreTUlli Ta MOXJIUBICTh BUKOPUCTAHHS MiXHa-
POIHOTO JOCBiAYy B YKpaiHi 3 METOIO JOCSITHECHHS
EHEepreTUYHOI He3aJeKHOCTI Ta 3a0e3IeueHHS
eHepreTUYHOI 0e3NleKM Ha OCHOBI iHHOBALiTHOTO
PO3BUTKY SIACPHOI €HEPTETUKHU Ta IIPOMUCIOBOCTI.

' TloniGHe po3yMiHHS CTpATErivHOT METH PO3BUTKY BiANOBIAA€ LiIAM
Crparerii cTanoro po3BuTKy «Ykpaina —2020».



Buknaa ocHoBHOro Marepiaiy mocJimkeHnHs. Illo
2K MU pO3YyMI€EMO TIif] ITIOHSTTSIM «E€HEepreTuIHa 0e3-
neka» i Ky poJib BimirparoThb iHHOBalii? 3HayHa
KUIBKICTh KOHLIEIILIA eHepreTUYHOoi Oe3IeKu I0-
OymoBaHa Ha TBEPKEHHI PO Te, 1110 BOHA CKJIaJa€e-
ThCSl 3 YOTUPbOX €JeMEHTIB: HasiBHiCThb (availabi-
lity), ¢disuuna moctymHicTh (accessibility), miHoBa
noctynHicth (affordability) Ta TNpUAHSTHICTB
(acceptability). MEA 3a3Hauae, 1110 CYyTHICTb €Hep-
TEeTUYHOI 0e3IeKU II0JIsITaE B TapaHTyBaHHi Oe3Iie-
PEPBHOTO MOCTaYaHHSI €HEPreTUUYHUX PECYpCiB 3a
JOCTYIMHUMU LliHaMU. Mu OyneMo BUXOAUTHU 3 pO-
3yMiHHSI TOTO, IO eHepeemu4Ha Oe3neka — CTaH
KpaiHu, 3a SIKOTO0 TeXHiYHO HaJiliHUM Ta Oe3red-
HUM, €KOHOMiYHO e(EeKTMBHUM Ta €KOJIOTiYHO
MNPUNHATHUM CIIOCOOOM OyayTh 3adOBOJIEHI IO-
TpeOU CYCIiJIbcTBa B eHepropecypcax. Lle, y cBoto
yepry, 3a0e3rneunTh craje (yHKIIIOHYBaHHS Hallio-
HaJIbHOI €KOHOMIiKM, 1i PO3BUTOK, HE3AJIEXHICTh
nepxaBu. Bigrak st 1OCATHEHHSI TIPUAHSTHOTO
PiBHSI €HEepreTUYHO1 6e3MeKu MoTpiOHO BUPILIUTH
HU3KY TEXHIYHUX, €KOHOMIYHUX Ta €KOJIOTIYHUX
3ajJa4, KpalluM LIISIXOM PO3B’I3aHHS SIKUX Y CBiTi
BBAXAETHCST iIHHOBALIIAHUT.

Cnig 3aszHauutu, 1o MEA Bollogie yHiKaJIbHUM
JOoCBigoM y cdepi aHami3y eHepreTMYHUX iHHOBA-
A — BiI maHWX MPO JOCTIIKEHHS, PO3POOKMU Ta
JeMOHCTpallilo (Te, 110 y HAac 3BEeThCS HAayKOBO-
TOCITIIHUMHU Ta JOCHTITHO-KOHCTPYKTOPCHKUMHU
poboramu — HJIJIKP) mo mmpoxomMacuitabHOro
BIIPOBAKEHHSI Ta aHaIi3y TeHIeHii y cepi nep-
KAaBHUX i MPUBATHUX iHBECTULIiN; Bil BUSIBICHHS
IHHOBAILIIMHUX TIPOTaJWH O CTBOPEHHS TJIO0Ab-
Hoi Mepexi cmiBnpaui (B iHTeprperaiii MEA —
OL[iIHKA piBHIB TOTOBHOCTI TE€XHOJOTLil, YW aHen.
Technology Readiness Level, TRL).

Y cBoix nocnimkenHsx MEA Brokpemitioe 45 Kito-
YOBUX TEXHOJIOTiI Ta ceKTopiB. OCTaHHE BCEOCSTKHE
ouiHoBaHHS MEA nepexoay Ha eKOJOTiYHO YUCTY
eHeprito [2] 3acBiguye, 110 TiIbKU CiM i3 HUX Bil-
nosigarTh CiieHapito crtajmoro po3Butky MEA [5]:
COHsIYHA (hOTOEJIEKTpUKa, OioeHepreTrka, HakKo-
NUYyBayi €Heprii, eJeKTPOMOOLTI Ta 3aTi3HUIHUIA
TPaHCHOPT, OCBITJIIOBAJIbHI MPWJIANM Ta JaTa-1IeH-
Tpu. [ToTpeOyroTh moinieHHs 22 KIY0Bi TEXHO-
JIOTii, 3-TIOMiX HUX: BiTpoBa, Tigpo-, sAepHa Ta
BOIIHEBA €HEPreTMKa, BUKOPWUCTAHHSI €HEprii y
TMPOMMCJIOBOCTI 1 Ha TPAHCIIOPTi, «pO3yMHi» Mepe-
3Ki Ta YIIpaBJIiHHS ITOMMUTOM, a 16 — B3araJi Bimcra-
I0Th, 30KpeMa: TeoTepMajbHa €HePreTuKa, COHSIY-
Hi KOHIICHTPATOPH, €HEPrisl XBWJIb Ta MPUILIUBIB,
TEIUJIOBI HAcOCHW, ra3 MeTaH Ha(pTOBUX Ta BYTiJIb-
HUX POJOBMIL, CTIAJTIOBAHHS BYTiJLISI, CKOPOUYEHHS
BUKMIIB Ta yTuitizauis CO,, BUKOpUCTaHH4 Oiona-
JIUBA Ha TPAHCMOPTi, eHeproedeKTHBHI OymiBIi.

M umx xmoyoBux TexHojorii MEA Bu3zHauyae
OCHOBHI TEXHOJIOTIYHiI mpoOjeMH — iHHOBALilHI
MPOTAJIMHMU, SIKi HEOOXiTHO 3aITOBHUTH IJISI JOCSIT-
HEHHSI JOBIOCTPOKOBMX 1IiJIei ITIepexo1y Ha €KOJI0-
TiYHO YMCTY €Heprilo. Y paMKoBili mporpaMi BU-
3Ha4YeHOo 6;m3bpKo 100 mporasuH B iHHOBaIisX [6].
Yci BoHU po3nonifieHi 3a 7 HanpsiMaMU: eHepreTu -
Ka, BiIHOBJIIOBaHi JixKepesa, TocTayaHHs MajiuBa,
TpaHCHOPT, OYIiB/Ii, IPOMUCIOBICTb, iHTErpalis
eHeprii.

Koxna iHHOBaliiiHa mporajnuHa € iHHOBaLiTHUM
3aBJaHHSIM, sIKe HeoOXiTHO po3B’sa3atu. Jist Kox-
HOI IIporajvHu B iHHoBawisix MEA Bu3Hauae, sKi
pillIeHHSI iCHYIOTb Ha ChOTOOHI, paHXHUpPYE iX 3a
LIKaJI010 piBHS roToBHOCTI TexHousoriit (TRL), sika
Oepe IMoyaToK BiJ eTamy poO3poOKM KOHLEMIi i
TPUBAE 0 BIPOBAIKEHHS TEXHOJOTIYHOTO PillleH-
HsI, MOTro MaciuTaOyBaHHS Ta iHTerpauii. Takox
MEA aHanisye, siki Aii YMHSATHCS JJISI TPOCYBaHHS
WX pIlIEHb Ta YCYHEHHSI MPOTAJIWH 1 SKi YpsIIH,
KOMIIaHii Ta JOCIiAHMIBKI iHCTUTYTU Hapasi o4o-
moroTh i 3ycwuisd. Hapemri, MEA pekoMeHmye,
110 JOUIIbHO 3pOOUTU ypsiiaM, MiIMpUEMCTBAM
€HEpPreTUKM Ta IHIIUM 3aiHTepPECOBAHUM CTOPO-
HaM, 100 CKOPUCTATUCS LIUMU MOXJIUBOCTSIMHA SIK
Y KOPOTKOCTPOKOBIlf, TaK i B JOBFOCTPOKOBIi1 mep-
CIEKTUBI.

Tak, Hampukiang, COHSYHUM (hOTOrajbBaHIYHUM
yCTaHOBKaM IIOTpiOHi Habarato Kpalli iHTeleK-
TyaJIbHi iHBEpPTOPU Ta HAKOMWYyBadi €HEpPril s
3HWKEHHSI BUTpAT Ha IX iHTeTpallilo B €HEepro-
cucTeMy Ta 3abe3redyeHHs il cTabiIbHOI poboTH 2.
Benuki o6csirn Manux nmpucagiOHux (oToraibBa-
HiYHMX YCTAHOBOK MOTpPeOyIOTh iHHOBALiil 115
yIpaBJiHHS HUMHU Ta iHTerpaiii ix 10 eHepro-
CHUCTEMU.

OkpeMo cJli HaBeCTU AaHi Mpo iHBECTYBaHHSI B
igHoBamii. Tak, 3a manumu MEA [2], y 2018 p.
100aIbHI Aep>KaBHi iHBECTUIIii B JOCIIIKEHHS Ta
pPO3pOOKY HU3bKOBYTJIELEBUX €HEPreTUYHUX TeX-
HoJioriii 3pocau 1o 23 mupa nona. CIHIA, a kopro-
paTuBHi BUTpaTu — 1o Maitxke 94 mupna nosa. CIIA.
BomHouac 3airydyeHHsI BEeHUypHOTO KalliTajly B €KO-
JIOTIYHO YMCTY €HEeprilo JOCSII0 HaWBMUIIOrO 3a
BCIO iCTOpil0 iHBECTyBaHHs B iHHOBAIlil pPiBHS —
maitxe 7 mupa gon. CIIA. Tlpu npoMy iHTepec
CTAaHOBUTH 1 NEPEPO3IOAiJA IHBECTUIIIM y ITOCIIi-
IDKeHHS B pi3HUX cdepax eHepreTuku [7, c. 6]:
SIKIIO B cepearHi 70-x poKiB MUHYJIOTO CTOJITTS

2 DOTOENEKTPUKA YEPE3 CE30HHI, JEHHI/HIUHI Ta HABITH MOTOAMHHI
Ta MOXBUJINHHI KOJUBAHHS COHSYHOTO BHUIIPOMIHIOBAHHS BHOCHTH
y po0OTy €HEepProCHCTeMH CYyTTEBI 30Yy/UKEHHS, Ul KOMIICHCALil
SIKMX TOTpPiOHI 3Ha4YHI MaHEBPOBI MOTYKHOCTI Ta HAKOMUYyBaui
eneprii [8].



JOMiHYyBaJla siiepHa eHepretuka i3 75 %, To B
2018 p. iHBecTHLIii B SIIEPHI TOCTIIKEHHSI CKOPO-
trincst 10 22 % Bin 3aranbHux. CyTTEBO 3pocCiu
inBectunii y HJIJIKP BimHOBIIOBaHMX IKepell Ta
eHeproedekTuBHOCTI — i3 2-3 % y 1974 p. 1o, Bin-
noBigHo, 21 Ta 23 % —y 2010 p.Ta 16121 % — y
2018 p. IHBecTUlIil y HOCTiIKeHHSI BUKOITHUX Ta-
JIUB, sIKi CBOr0 MakcuMymy aocsariu y 80-Ti Ta Ha
rmoyatky 90-x pokiB MuHyzI0rO cTomitTa (20 %), y
2018 p. ckopotmmmcst 10 9 %. Y 2010-Ti poku 3Ha-
YHEe iHBECTYBaHHSI OTpUMaJ W JOCTiIKEeHHS BOI-
HEBOI €HEePreTUKM Ta MAJIMBHUX KOMipoK (3—5 %).

Cnin 3a3HaYUTH, O 11 YKpaiHU SIK ISl AepxKa-
BU, 1110 MA€ PO3BUHEHY SIIEPHY €HEPreTUKy Ta BCi
HeoOXiHi pecypcu 1Sl ii pO3BUTKY, PO3B’SI3aHHS
Mpo0JIeM €HEPTeTUYHOI 3aJIeXKHOCTI BU3HAYAJIb-
HOIO Mipolo nepedyBae came y TUIONIMHI CTajoro
PO3BUTKY SIIEPHOI €HEPreTUKU Ta MPOMUCIOBO-
cti [1]. [Ipu mbOMy aTOMHY €HEpIilo CJIiI PO3TJIsi-
JaTh SIK OJHE 3 HaiOiIbll e(heKTUBHUX Kepes
HU3bKOBYTJICLIEBOI €Heprii. ToMy AeTaibHille po3-
IJISTHEMO MiXXHApOMHWM MOCBiA iHHOBAIId camMe B
siepHii cdepi, 16 HOBOBBEIEHHSI KOHLIEHTPYIOTh-
Csl HABKPYTY TPhOX HAIPSIMiB:

B HeeJIeKTpUYHE  3aCTOCYBaHHSI — (OTIPiCHEHHS
BOAM, OTPUMAaHHS TEIUIa, OTPMMaHHSA BOIHIO;
MIpY LIBOMY JIBa OCTaHHi 3aCTOCYBaHHS MOXYTb
BUKOPWCTOBYBATHCS B JIAHIIOTY HAKOTTMYCHHS
Ta 30epiraHHs eHeprii) [9];

B Mani MOAyJabHiI smepHi peakropu > (MMP)
[10; 11];

B iHHOBaLIiliHI SOEpHI MaanBa, SIKi MalOTh ITiIBU-
LLIeHY aBapiliHy CTilKicThb [12].

Hnsa Ykpainu Bci LI HampsiMM MOXYTb CTAaHOBUTH
neBHuid iHTepec. Tak, yacTWMHa €Heprii, 110 BU-
pOOJISETHCS B peaKTopi Mifd Yac «HiYHOI'O IPOBAITY»
(KOJIM CIOXMBAHHS TaJa€ i B €HEProcucreMi €
HAIJIMIIIOK €Heprii), MoxXe BUKOPHUCTOBYBATUCS
JJIsS1 OTPMMAaHHS Terula Ta BOAHIO, SIKi, Y CBOIO Uep-
Iy, MOXYTb BMKOPMCTOBYBATMCS [IJis TeHepallii
eJIEKTPOEHEPTil ITiI Yac IeHHOIO ITiKY CIIOXMBaH-
H$, TUM CaMUM TTIOKPUBalOYM HeCTauyy MaHEBPOBUX
notyxHocTelt. [IpoTe nepcrekTrBa MoaioHOTO 3a-
CTOCYBaHHSI € JOCHUThH BiIfaJeHOIO, OCKIIbKU I10-
TpeOye CYTTEBOI MOJEpHi3allili TUIOBOI CXEeMU
SIIEPHOT €HEePreTUYHOI YCTAHOBKM (PO3MillIeHHS
HaKOMMYYyBayiB Teruia Ta BOAHIO).

3 Jlogiokoeo: Ha chorogHi TexHonoria MMP Bu3HaHA OIHMM i3 Hali-
MEPCIEKTUBHIIMX HANpPSMIB i3 PO3BUTKY SAEPHOI EHEPreTHKH,
a 3arayibHOCBiTOBHH prHOK MMP micnst 2025 p. OwiHIOIOTH Npu-
omm3Ho B 1 Tpnu gon. CIIA. Jlecsats mpoBigHuMX KpaiH CBITY
po3pobusitoTk monHaa 50 npoekrisB MMP.

3HAUHO MEePCIHEeKTUBHIIIUM I YKpaiHUM MOXHa
BBaXKaTW JIBa OCTaHHi HAMpPSIMM — MaJli MOAYJIbHI
SIIEPHI peakTopu Ta iHHOBALIiliHI siIepHi majauBa.
Hnsa Yxkpainu texHosoris MMP mMoxe BBaxaTucst
HaNMepCNeKTUBHIILIOW s MiATPUMAaHHS 4acTKU
aTOMHOI eHepril y 0ajlaHCi eJIeKTpOeHepril Ta po3-
IIUPEHOTO BiATBOPEHHSI aTOMHMX TMOTYXXHOCTEM
[1,c.5-6].

3 iHmoro 60Ky, HaMmpsiM BUPOOHUILITBA iHHOBAIlili-
HOTO SIIEPHOIO MajuBa, CTIHKOro A0 aBapiiHUX
YMOB, MOXe OyTU pealizoBaHMI y pamMKaX CTBO-
peHHs B YKpaiHi BJacHOTO BUPOOHUIITBA sIep-
HOro TIlajmBa, 10 mnepeadadeHo KoHiemniieo
Jlep>aBHOI LIIJTBOBOI €KOHOMIYHOI IIPOrpaMU poO3-
BUTKY aTOMHO-TIPOMHUCIIOBOTO KOMILIEKCY Ha Me-
pion 10 2020 poky (cxBajeHa PO3MOPSIKEHHSIM
Kab6inety MinictpiB YkpaiHu Bin 9 naucromnana
2016 p. Ne 943-p).

BtiM HamnpsiM CTBOpEHHSI HOBITHiX TUMIiB SIEPHUX
peakTopiB He ooMmexyeTbes Jmiie MMP. HoBiTHi
iHHOBAlliliHi TUMX peakToOpiB 00’€AHYE MiABUILIEHA
Oesreka, MO IPYHTYEThCS HAa MPUHIUIMAX BHYT-
pilIHBOI CaMO3aXWUIIEHOCTi, KOJM BJIACTUBOCTI
peakTopa 3abe3MNevyyloTh MOro 3yMUHKY Ta PO3-
XOJIOJIKEHHS 32 OYIb-SIKWUX aBapifHUX CUTYyallid Ha
OCHOBi TIPUPOAHUX 3BOPOTHUX 3B’SI3KiB Ta IPO-
HeciB. Ille omHi€0 BaXKJIMBOI OCOOJMBICTIO LIUX
pPEaKTOPiB € 3MAaTHICTh MpPAIlOBaTA HA TPUPOTHOMY
ypaHi YW BiANpPallbOBAHOMY SIICPHOMY ITaJIMBi
AEC, 1110 icCHYIOTb.

bakaHOIO BJAaCTUBICTIO € T MOXJIMBICTb ITUX peak-
TOPiB TpallloBaTM B MaHEBPOBOMY pexXuMi (KoJau
MOTYXXHICTh peakTopa MOXE HOCTAaTHHO IIBUIKO
peryaioBaTucs B IIUPOKMX Mexax). OctaHHe 3a-
BIAHHS € HAWOIbLI BaXXKO 30iAICHEHHUM 4epe3 Te,
IO TIpU 3MiHaxX TOTYXHOCTI peakTopa CYTTEBO
3MIiHIOIOThCSI I HEUTPOHHO-(DI3UYHI XapaKTepuc-
TUKM MOro akKTMBHOI 30HM — BinOyBa€eThcs T. 3B.
«OTPYEHHSI PEAaKTOpa», YA «MOIHA sIMa», 110 MOXE
MPU3BECTH OO BTPATHM KEPOBAHOCTI JIAHIIOTOBOL
peaxiuii mominy 4.

Ha rtenepiniHiii yac BxXe iCHYIOTb IPOEKTU Siaep-
HUX peakTopiB, sIKi 3HAUYHOIO MipOIO BilMOBIAAIOTH
M BuMoram. Cepes HUX MOXKHA BUOKPEMUTH pe-
akTop Ha Oixyuiit xBuni (Traveling Wave Reactor,
TWR; B pociiiceKiii iHTepriperarii — peaktop Pe-
okTucToBa) [13; 14].

4 Hamarauns migsta notyxksicts peakropa PBIIK-1000 B ymoBax
HOTO «OTPY€EHHS» MOPSK 13 KOHCTPYKTHBHUMH OCOOIHBOCTSIMH LbO-
rO peakTopa Npu3BeiH 10 aBapii Ha 4-My eHeproOoni YopHoOMIb-
cekoi AEC y 1986 p.



¥V cBoio uepry, Odic ssaepHoi eHeprii JemaprameH-
Ty eHepretuku CIIA (DOE) nHamae mnepesary
TPbOM MPOCYHYTUM TuIlaM peakTopiB IV moko-
JIIHHS, $IKi PEKOMEHIOBAaHO B3STWU 10 yBaru 10
2030 p. [15]:

B SFR — peakTop Ha IIBUAKUX HEUTPOHAX 3 Pil-
KOMeTaJleBUM (HaTPi€BHM) TETUIOHOCIEM;

B VHTR — BucokoremMnepaTypHUil peakTop 3 Ta-
30BUM PO3XOJIOIKCHHSIM;

B MSR — peakTop Ha po3IJIaBIEHUX COJISIX.

Ili mepcrieKTUBHI TUIIM peaKTopiB HalKpallle Bil-
MOBialOTh CyYaCHUM BUMOTaM I1OJA0 Oe3MeKwu,
HaIiifHOCTi, E€KOHOMIYHOCTI Ta €KOJIOTIYHOCTI.
ITpote peanizaliist MX MPOEKTIiB OYiKYETHCS HE pa-
Hile cepeanHu abo KiHusg 2020-X pokiB, a OCHOB-
HUM TIpOOJIEMHUM TIMTaHHSIM BBaXKa€TbCsl 3a0e3-
rneyeHHs1 iX ¢iHaHCyBaHHSI 3 OOKY JepXaBU Ta
MPUBATHOTO CEKTOPY.

Tomy HaWOIIBII OPUITHATHOIO IS peai3aiii B
VYKpaiHi ciin BBaXaTh TEXHOJOTiI0 MaJIMX MOIY/Ib-
HUX peakTopiB. ¥ po3paxyHKy Ha 1 KBT BcTaHOB-
JIeHoi noTyxXHocTi MMP mnoTpebyroTh HMXUMX
KamiTalbHUX BUTpaT (TOPiBHSIHO 3 peakTopamu
BEJIMKOI TMOTYXXHOCTi). 3 ypaxyBaHHSIM YXe Ha-
SIBHOI iH(pacTpykTypu Ta MpodeciiHuX KaapiB
1Ie 3MOXe 3a0e3MeYuTH pO3IIMpeHe BiATBOPEHHS
aTOMHMX MOTYyXHOcTeil. OKpiM TOoro, momiOHMiA
Minxin Ma€e HU3KY JOJAaTKOBUX TMepeBar, SIK-OT:
JloKaJizalliss BApOOHMIITBA TEXHOJIOTiYHOIO 00J1aI-
HaHHa MMP B VYkpaiHi; MOXIuBiCTH poOOTH B
MaHeBPOBOMY PEXKMi B LIMPOKOMY Jiana3oHi Mmo-
TY>KHOCTE11; MepCreKTUBY HalaroIXeHHs BJIaCHO-
o BUPOOHUIITBA SIAEPHOTO MaJIMBa TOILIO.

BomHouac mig 4ac mpoekTyBaHHI MMP moxHa
nepeadaynuTy, 110 YacTUHA BMPOOJIEHOI eHeprii
MoOXe OYyTH BUKOPUCTaHA Il OTPUMAHHS BOOHIO,
SIKMA € OTHWUM i3 HalMepCIIeKTUBHIIINX BUAiB HE-
BYIVICIICBOTO ITajiBa Ha TpaHcHopTi [16]. o peui,
1Ie CTOCYETBCSI SIK aBTOMOOIJIBHOTO (Y T. U. BAaHTaX-
HOT0), TaK i 3aJli3HNYHOrO0, MOPCHKOTO Ta aBialliii-
HOTO TpaHchopTy. IlepCreKTUBHOIO € TEXHOJOTIs
MaJIMBHUX KOMipOK, y SIKUX BOJAEHb 3’€MHYETHCS 3
KMCHEM, YHACHIIIOK YOTO BMHUWKAE EJIEKTPUIHUIA
CTPYM; CTPYM HAAXOAWTh HA €IEKTPUYHI IBUTYHH,
SIKi TIPUBOJSITH TPAHCITOPTHUM 3aci6 y pyx. Hampm-
knaa, y Himeuuuni 2018 p. moTsiru Ha BOIHi po3-
[OYAJIM PETYJIAPHi MacaXkUPChKi NepeBe3eHHs .

> BomHEBHH TOTAT — €BPONENHCHKHI TEXHOJIOTIYHUI IPOPHB i3 3acTe-
pexxennsimu.  URL:  https://p.dw.com/p/355ca (mata 3BepHeHH::
07.10.2019).

Jlo HemoiKiB TEXHOJIOTIii MOXKHA BiZTHECTH JOCTAT-
HBO BUCOKY BapTiCTh (K OTpMMaHHS BOIHIO, TaK
i camMoro MaJMBHOTO eJeMeHTa), HEPO3BUHEHY
iHDPaCTPpyKTypy BOIHEBMX 3allpaBOK, a TaKOX
npo0bjeMHu i3 3abe3reuyeHHsIM Oe3MeKu Mpu OTpU-
MaHHi, 30epiraHHi, TpaHCMOPTYBaHHiI Ta 3aCTOCY-
BaHHI BOAHIO. YTiM HaBiThb 3 ypaxyBaHHSIM 30aT-
HOCTi BOJHIO CTBOpPIOBaTH BMOYyXOHeOe3IeuHi
cyMilli, BUOYX0- Ta MOXeXX0HeO0e3MeUHiCTh BOIAHIO
3icTaBHa i3 HeOe3ImeKaMy IPUPOTHOTO ra3y Ta OeH-
31HIB; TEXHiIKO-€KOHOMiYHi MpOOJIEMU MOXYTh
OyTH pO3B’si3aHi, a BOAHEBUI TpaHCIOPT — CTaTU
LiJIKOM 0e3MeYHUM i KOHKYPEHTOCIIPOMOXHUM.

Hnsa YKpaiHu BOeHb € MePCIEeKTUBHUM MaJIUBOM,
sIKE B YMOBaxX XOPCTKOTO JOTPUMAaHHS BUMOT
0e3rnekr MOXe 3aMiHWTM BYIJIEBOIHEBI IXepesa
€Heprii Ta 3BMEHILUTH PiBeHb EHEePreTUYHOI 3aJIeX-
HocTi KpaiHu. OCHOBHUM 3aBJaHHSIM Ha ILIbOMY
LJISIXY € 3a0e3IMeUeHHs JOCTaTHbO BUCOKOI edeK-
TUBHOCTI BUPOOHMUTBA Ta 30epiraHHsI BOIHIO,
a TakoX pPO3pO0JIEHHS KOHKYPEHTOCITPOMOXKHUX
€HEeproycTaHOBOK 3 10ro BUKOpPUCTaHHsI. 3Baxalo-
4M HA HasBHMI1 HAyKOBMIi MOTEHLia ©, 1i 3aBaaH-
HS1 B YKpaiHi MOXYTb OyTH BUPpIllIEHi BXe y OJIMX-
Yiii MepCreKTUBI.

BuCHOBKM. Ypsimyi BCBHOTO CBIiTY CTaBIIATH Iepes
00010 Bce OiMbII aMOiTHI 3aBAaHHS y MPOTUIIi
3MiHi KJIiMaTy Ta 3abe3IeueHHi JOCTYIMHOI i CTili-
KOi eHeprii 11 Bcix. Y 6araTboX BUTaAKax AJis 10-
CSITHEHHS LMX Lijeid OyayTh MOTPiOHI TEXHOJOrIl,
SIKi abo 1Ie He iCHYIOTh, a00 HE TOTOBi 1O PUHKY.
TexHosoriuHi iHHOBALIiI MOXYTb 3MiHUTU CHUTYya-
11i10 Ha Kpallle B yCiX CeKTOpax, BKJIIIOUHO i BUpOO-
HULTBI eJIeKTpOeHEeprii, MPOMUCIOBOCTi, OYIiBHU-
1TBi Ta TpaHCIopTi [17].

ITpote HaBpsia UM sika-HEOYAb OKpeMa KpaiHa 3Mo-
JK€ BUPIIIMTHU BCi CBOi €HEPreTUYHi Ta KiaiMaTU4YHi
Mpo0ieMU CcaMOTYXKKM. MixHapoaHa cCIiBIparlis
MOX€ JTOMOMOITH KpaiHaM MNPUCKOPUTU iHHOBA-
LiHI TIPOLIECU MIISIXOM BU3HAYEHHS CITUIBHUX
MPIOPUTETIB i MPOOJIEM, YCYHEHHST HAsIBHUX TPO-
TAJIMH B iHHOBAILSIX, OOMiIHY TPOTPECUBHUM
JIOCBIAOM [J11 BIPOBAIXXEHHS TEXHOJIOTI 4YHUCTOI
eHeprii. MEA pekoMmeHoye 3o0cepeauTucs Ha
BIIPOBAXKEHHi MPOBIAHUX TMPUHLIUITIB CITiBPOOIT-
HunTBa [17]: 1) po3lmpeHHs criBOpali B paMKax
0araToCTOPOHHIX iHilliaTUB, SIKi iCHYIOTb; 2) (OKY-
CyBaHHSI Ha PMHKaX, 110 PO3BUBAIOTHCS; 3) 3Mill-
HEHHS Iep>XXaBHO-TIPUBATHOTO TapTHepcTBa. [Ipn
IIbOMY BaXJIMBO 3a0€3MEYNTH TTONITAYHY TTiATPUMKY

6 VYkpaiHChKi J0CTiHMIBKI JabopaTopii, 10 MPAIIOKTh HaJl BOJTHE-
Bumu mnpoekramu. URL: http://uahe.net.ua/ukrainian-projects/346-
ukrajinski-doslidnitski-laboratoriji-shcho-pratsyuyut-nad-
vodnevimi-proektami.html (nara 3seprenns: 07.10.2019).



HOBITHIX TEXHOJIOTIM Ha BCiX CTamisIX iHHOBALiii-
HOTO LIMKITY.

VkpaiHa Mae 3HaYHUI MMOTEHIIIaJ SIAEPHOL Ta Bif-
HOBJIIOBaHOI eHepreTuku [8]. YpaxoByrouu iHHO-
BalliliHi nMporajuHu, BusdHaueHi MEA, YkpaiHi (siK
Ha JIep>XaBHOMY, TaK i KOPMOPAaTUBHOMY PiBHSIX)
y MeXax MiXKHapOJHOI CHiBMpalli 10LiJIbHO 3a0e3-
MEeYUTU TMATPUMKY iHHOBALIMTHUX MPOEKTIB 11040
MaJIUX MOJYJbHUX PeaKTOpiB, y T. 4. BAKOPUCTaH-

Hs1 MMP 115t oTpMaHHS BOAHIO Ta 3a0e3MeYeHHS
MaHEBPEHOCTi He 3a pPaxXyHOK 3MiHU PeXHMiB
pobOTH peakTopa, a 3a paxyHOK BOIHEBOI eHepre-
TUKW; BOTHEBUX ITAJIMBHUX KOMIpOK Ta iHHOBa-
LiiHoro simepHoro nanusa st MMP, criiikoro o
aBapiii. 3a3HaueHe HagacTb 3MOTY 3a0e3MevyuTu
iHHOBAliHUI PO3BUTOK EKOHOMiKU KpaiHU Ta 10-
CATTU BCTAaHOBJICHUX SIK TTOJITHYHMX (€HepreTHYHa
He3aJleXXHICTh), TakK i m1obaabHuX (OopoTbba 3i
3MIiHOIO KJIIMaTy) LIiJIeit.
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