MiHicTepCTBO OCBITH 1 HAyKU YKpaiHH
JlermapTaMeHT OCBITH 1 HAyKU XMEIbHHUIIBKOI 00JIIepKaIMIHICTpaIii
XMeNnbHUIIbKE TEPUTOplalibHE BIIUICHHS Masoi akajemii Hayk YKpaiHu
Haykose ToBapuctBo yuHiB « Epynut» CiaaByTChKOi MiChbKOi 00'€THaHOT
TEPUTOPiaTBLHOT TPOMaIU

BigaineHHs: TEXHIYHUX HAYK

Cexk1is: TEXHOJIOTI4HI MPOIECH Ta MEPCIEKTUBHI TEXHOJOT1i

BUKOPUCTAHHS TEIIJIOBOI EHEPIII, 11O BUPOBJISETHCA
XMEJIBHUILIBKOIO ATOMHOIO EJIEKTPOCTAHIICITO,
JUIA TEIUIOIIOCTAYAHHSA HACEJIEHUX ITYHKTIB

Pob6oty BUKOHAB:

bacuctuii Oner CepriitoBuy,
3n100yBay ocBitH 9-B kiacy,
3araJbHOOCBITHBOI 1IKoan 1 — 111
ctyneniB Nel m. CnaByTHn
XMeNIbHHIBKOI 00J1aCTI

HaykoBi KepiBHUKHU:

Tkau Pocrucinas bopucosuy,
MPOBIAHUM 1HXKEHEp YNpPaBIIIHHS
TypOIHOIO aTOMHUX CTAHIII
Cmomiituyk Annpiit Jlanunosuy,
BUUTENH (P13UKHU 3araTbHOOCBITHOI
mkonu [ — III crynenis

Nel m. CnaBytu XMeabHUIIBKOT 00J1aCTi

M. XMenpHUuIbKu — 2021



MOTHUBALIMHUN JIUCT

[lanoBHI YJIeHH KYPI,
TEMOIO MOTO JOCHIKEHHS € BUKOPHCTAHHA TEIJIOBOI €HEprii, 0 BUPOOIISETHCS

Xaec, JJIsl TETUIONOCTaYaHHs HACEJIEHUX ITYHKTIB.

TennonocTayandss Ha CHOTOJHI € 3arajJlbHOHAIIOHAIBHOIO MPOOJIEMOIO.
CnoBo «cyOcHTish CTaN0 3BUMHHAM JIJIS JTFOZICH, 110 HE B 3M031 CAMOCTIHHO OTUJIATHTH
00IrpiB CBOIX OCEJIb.

HenepcnekTUBHICT, OTpUMaHHS €HEprii 3 OpraHiyHUX BUAIB MaJUBa

OYEBUJHA, @ TEHEPYIOUUX BUMIB €JIEKTPOCHEPT1i HEJOCTATHBO ISl MOKPUTTS BCIX
noTpe6 HaceneHHs Ykpainu. LliHa ais coskuBaviB OJIHIET Tirakanaopii KOTelabHI Ha
npoBax ckianae om3bko 1400 rpH, Ha TpupogHOMY Tasl - 1755 rpH.
[ina * 119 HaceJeHHs OJIHIET Tirakaiopii, OTpUMaHoOi Bii X MEJIbHUIIBKOT aTOMHOT
eJeKTpocTaHii - 236 rpH, KpiM Toro, MemkaHii HeTimumHa MaroTh 111e ¥ Take 6y1aro
[UBUII3AIT, SK Tapsady BOAy. MeIIKaHIll ) IHIIWX HACEJICHUX MYHKTIB MYCSTh
BCTAHOBJIIOBATH OOMIIEPH.

[{i oOcTaBMHM CHOHYKalu A0 JOCIIKEHHS NpOoOJeMH BUKOPUCTaHHS
TEIUIOBOT  eHeprii, 10 BHUPOOJSETbCS  XMEJIbHULBKOI  aTOMHOIO,  JJIs
TEIUIONOCTaYaHHs HACETICHUX MyHKTIB.

JlocnikeHHs mpolecy OTpUMaHHs TersioBoi eneprii Ha 6ol AEC
MoYaJoch 3 eKckypcii B [HdhopmartiitHuit IeHTp, MICIs Yoo 5 3MIT BU3HAYUTH OCHOBHI
HapsMKH poooTu. Jlyxe 1ikaBoto, 1HHOpMaTUBHOIO OyJia EKCKYpClsd Ha €Hepro0IoK
Ne2. Mu Oynu mepummMu, KOMy MOKa3alnd poOOTy Tero(ikaliiHOl YCTaHOBKH —
paHiIe 1 TeMa He JOCIIKyBaiachk. Bpa3uio, sik MOXe TpaIfoBaTi MPaAKTHYHO 0e3
3001B Taka CKJIaJHa TEXHOJOriyHa cuctema. TeruodikamiiiHa ycTaHOBKa 3a
po3MipaMy 3HA4YHO OiNblIa BiJl OOMaJHAHHS Mall3aly, A€ PO3MIIEHO TypOiHY 1
reHeparop. Bpa3uB TEXHIYHOIO €pYIULIEI0 1HXXEHEpP YIPABIIHHSA TYpOIHOIO, KM
IpOBOAMB €KCKypcito. BusiBunocs, mo Bialip Temia mnoTpedye 3HAYHUX

MaTepiaJbHUX Ta JIIOJCHKUX PECYpCiB, ajle s MEePEeKOHaBCsA, L0 BCl I 3aTpaTH €



BUIIPaBAAHUMU 3aBASKH HU3bKIH COOIBAPTOCTI OTPUMAHOTO TAKUM YUHOM TEILIA.

XoTu1och 3po3ymiTd, un moria 0 CrnaByTra OoTpuUMyBaTH 1€ Teruio. Ilcropis
TeIIoTpacu 10 Tabopy Ha ['omyOux o3epax cBIAUUTH TIPO Te, 10 Mora 0. SkOu Oynu
30ynoBaHi 6510k Ne3 1 Ne4, craHiiist BupoO:isiia 6 Jyis IbOro JOCTaTHRO TEIlIa, a J10
PiBHOrO #0ro TpaHCHOPTYBAaTH TEXHIYHO HEIOLLUIbHO. AJie micia aBapii Ha
YopHOOMIBCHKIA aTOMHIM €JEKTPOCTaHINi i1X OyAIBHUITBO  OYyJ0 3YNMHHEHO.
HeratuBHy posb 1 31 cTaHIli€l0, 1 3 TAOOPOM 31rpaB JIIOACHKUI (aKkTop.

B Tomy, 1110 npo6siema TemionocTayaHHs Bl aTOMHUX CTaHIIA BapTye 3aTpat
CUJ, 4Yacy, 1 moTpeOye pPEeTeNbHOTO aHalli3y, MEPEKOHA0 Hac 1 Te, IO TaKy X
EKCKYPCIIO 3a THXKJICHb JI0 HAC IPOBOMIM JJist fesneraiii 3 Kurato, ska Tex BuBUYajia
o npobiemy. IlpoGreMa BuUSBHIIACH HACTUIBKU I[IKABOIO, IO Yy MEHE BHUHMKIIA

noTpeba MaTu BJiacHe 1 pO3yMIHHS.

3 nmoBaroro, Oner bacuctui



XMenpHHIIbKE TepUTOpiasibHe BiaAlIeHHs: Mainoi akagemii Hayk Ykpainu

AHOTAIA

bacucruit Oner CepriitoBud,
y4eHb 9-B kiacy,

3arajibHOOCBITHBOI 11koJu I1-111

ctyneHiB Nel m. CnaBytun

HaykoBi KepiBHUKH:

Tkau Poctucnas bopucoBud, NpoBITHUN 1HKEHEP YIPABIIHHSA TypOIHOIO aTOMHUX
CTaHIIIH,

Cwmomituyk Anapii Jlanwnosud, Buutens ¢i3uku 3araabHO0CBITHROT mikoau [ — I11

cT. Nel m. CnaByTtn

BUKOPUCTAHHS TEIIJIOBOI EHEPITL, I1]O BUPOBJISIETHCA
XMEJIBHUILIBKOIO ATOMHOIO EJIEKTPOCTAHIICIO,
JULA TEIUIOITIOCTAYAHHA HACEJIEHUX ITYHKTIB

JocniaHauiibky poO0Ty MPHUCBSIYCHO aHaJi3y MPOOJIeMH OTPUMAHHS TETUIOBOL
eHeprii, 1mo BuUpoOIseTbcs XMenbHUIBKOIO AEC, Ta il BUKOpHUCTaHHS IS
terionoctayanHsd M. Hertimuna. Po3kputo wmexaHi3mMu  BigOopy mapu, IO
BUKOPUCTOBYETHCSI JUIsl OTPUMaHHS Teruia, BiAg TypOiHuW, mepemadi il eHeprii
TEIJIOHOCIEB], IO CHOPSIMOBYEThCA JO CHOXHMBadiB Temia. [IpoananizoBaHo
eKOHOMIYHY JOLUIbHICTh Ta BIUIMB Ha EJIEKTPUYHY MOTY)KHICTh CTaHII BiIOOPY
TerIa JjIsl TOCTIOJIAPChKUX MOTPeO, MpoOIeMH TpaHCTIOPTYBAHHS TETUIOBOI €HEPTii 10
HaceJIeHUX MyHKTIB. [IpoaHanizoBaHO TaK0k MOKJIMBICTh Ta TEXHIYHY 1 EKOHOMIYHY
JTouUTbHICTh TertonoctayanHs Bl XAEC 1HIIMX HaceleHuX IMyHKTIB, 30KpeMa MICT
PiBnoro 1 CnaByTu. JlocnimkeHo icTOpito TerioTpacu A0 Tabopy Ha ['oyOux o3ep.

KiroyoBi ciioBa: aToMHa €NEKTPOCTaHIs, TEIUIOBa €Hepris, coOiBapTICTh

rirakauopii, eKOHOMIYHa JAOLIIbHICTb.



3MICT

BCTVII

PO3/I1JI 1 SIK OTPMMYIOTH TEIIJIOBY EHEPTTIO

PO3/11J1 2 TIPOBJIEMU TA IIEPCITEKTUBY BUKOPUCTAHHS
TEIJIOBOI EHEPI'II

BHCHOBKU

CIIMCOK BUKOPUCTAHUX JIPKEPEJI

16
20

22



BCTVII

HenepcnekTuBHICT OTpUMaHHsS €HEpPrii 3 OpraHiyHUX BHUIB IajivBa
OUEBHHA, a TEHEPYIOUMX BHUIB E€JIEKTPOCHEPrii HeIOCTaTHbO JIsi MOKPUTTS BCIX
noTpe6 HaceneHHs Ykpainu. LliHa as croskuBaviB OJIHIET Tirakaiaopii KOTeIbHI Ha

npoBax ckianae oym3bko 1400 rpH, Ha npupoaHOMY Tas3i - 1755 rpH.

TennonocTayandss Ha CHOTOJHI € 3arajJlbHOHAIIOHATBHOIO MPOOJIEMOTO.
CnoBo «cyOcuish» cTajio 3BUYHUM JIJIs JIFOJIEH, 110 HE B 3MO31 CAMOCTIMHO OTUIATUTH
00ITpiB CBOIX OCEJIb.

Micto HerimuH BiApi3HAETHCS BiJ 1HIIUX MICT XMEIbHUYYMHU HE JIMUIIE
KpaummM 0JIaroyCcTpOeEM, MOKIIMBICTIO MaTH I[IKaBy, T1IHO OIUIadyyBaHy poOOTy, a i
THM, 1110 HOT0 MEIIKaHIIl MalOTh 3HAYHO JICIIEBIIIE TETUIO (11HA JUIsl HACENIEHHS OJTHI€T
rirakaiopii, orpumanoi Bix XAEC - 236 rpH), 1 Take Oyaro uuBiI3amii, K rapsay
BOAy. MemiKkaHIll * 1HIIMX HACEJICHHX MYHKTIB MYCSATh BCTaHOBIIIOBaTH OOMepH.
BenbMu KpacHOMOBHOIO € TaOiwuisl Tapu(diB Ha TOCITYry TETUIONOCTAaYaHHS 3a

nmaaumu Ha 01.01.2020p.

2250 w-tHemreTiBRa
2000

Mm.PiBHe
1 795,53

M. XMeNnbHUUbKUN
1 480,92

[
g
o U
o O

m.OcTpor
1 253,39

ponls
o
o O

750

500 M.HeTiwmH
250 236,28

rpH.3a 1 Mkan3 NAaB
(8 6yauHKax 3 npunagamm

Puc. 1 tapudu Ha ternonocrayanus mict cranom Ha 01.01.2020p.

[{i oOcTaBUHU CHIOHYKadu 10 MAOCHIIPKEHHS MpOoOJIeMU BHUKOPUCTAHHS
TEIUIOBOT ~ eHeprii, 1m0 BHUPOOJSETbCS  XMEIbHUIBKOIO  aTOMHOIO,  JJIs
TEIUIONOCTaYaHHs HACETICHUX MyHKTIB.

Micro Herimmna cnoxkuBae choromni 0mu3bpko 200 rirakanmopiil Teria Ha
n00y. BUusicHUMO, SIK OTPUMYIOTH 1}0 €HEPTit0 (TUTaHHS BaXXJIMBE Ta I[IKaBe), a MOTIM

MOMIPKY€EMO, YU HE MOXHa 0yJI0 O MiABUIIUTHA €PEKTUBHICTH 1i BUKOPUCTAHHS.



7
PO3AUI 1 AOCIIDKEHHA TEXHOJIOTTHHOTI'O ITPOLECY OTPUMAHHSA

TEIUIOBOI EHEPI'TI

[lepmnii KOHTYp - 1€ KOHTYp, MO SAKOMY TEIUIOHOCIH MiJ THCKOM IMPKYIIOE
yepe3 aKkTUBHY 30HY. BiH mpusHaueHuil s mepenayi Teruia, 10 BUAULIETHCS B
aKTUBHIA 30HI peakTopa, BOAI APYroro KOHTYpYy, TMEpeTBOPIOIOYM i Ha mapy, B
naporeHeparopax. B sKocTi TemioHociss B ciMeicTBi peakTopiB Tuny BBEP
BUKOPHUCTOBYEThCS BOJA. 3BHYAliHA BOJA - HAMOUIBIN JCHICBUM 1 IMOMIMPEHUN
tersioHocid. [loeananHs 1i Gi3nyHuX 1 TEIO(MI3UYHUX BIIACTUBOCTEN (TYCTHHA,
TEIUIONPOBITHICTh, B'SI3KICTh, TEIUIOEMHICTH), IO BHU3HAYAIOTh 1HTEHCHUBHICTH
TEIUI000MIHY 1 BUTpaTa TEIJIOHOCIS, BEJIbMU CIIPUSITIUBE.

[Tepmmii KOHTYp TpAIO€ MM JOCUTh BUCOKAM THCKOM, OO HE MOMYCTHUTH
KUITIHHS TEIJIOHOCIA TNpH TPOEKTHUX MapaMmeTrpax Temmeparypu. Pobouuit Thck
TepIIoro KOHTYpy ckaagae 160 atmocdep (kre /cm?).

Jlo cxiamy mepioro KOHTypy yHidikoBaHoro siuepHoro peakropa BBEP-1000
BXOJSTh . PEAKTOp, YOTHPHU LUPKYJSALINHI METl, KOXKHA 3 AKUX BKIIOYA€E TOJOBHI
MUPKYJISIIAHT TPyOOpPOBOAM, TOJIOBHUN IUPKYJSIIIAHUNA HAcOC, MapoTreHepaTop,
CUCTEMa KOMIICHCAIll THUCKY TEIJIOHOCIS, TPyOONpOBOAM CHUCTEM HOPMAJIbHOI
eKCIUTyaTallii 1 cucteM Oe3IeKH.

Y pexumi NpuUMycOBOI IHUPKYJSLIl TEmIoHOCis | KOHTYpy TeIJIOHOCIH
HAJXOJUTh BIJ TOJOBHOTO IHUPKYJSLIMHOTO Hacoca dYepe3 BXIJHI MaTpyOKH,
MPOXOJUTh BHU3 MO KUIBIIEBOMY 3a30py MIXK IIaXTOK 1 KOPIYCOM, MOTIM 4Yepes3
OTBOPM B OINOPHIM YaCTUHI KOHCTPYKIIl IIIaXTH MIAHIMAETHCS Bropy IIO
TEIJIOBUALIAIOUNX 30ipKax. Harpituii TemnoHOCi#i BUXOAUTH 3 TOJOBOK 30ipOK B
MDKTPYOHUM TIpoCTip OJI0KY 3aXMCHUX TPYO 1 uepes nephopoBaHy oOMUanKy OJIOKY 1
IIaXTH BIJIBOJUTHCS MO BUXIAHUM MAaTpyOKaMH 3 peakTopa B IaporeHepaTopHu.

VYcrarkyBanss [ KOHTYpY yKI1aJieHO B MONEPEAHBO-HANPYKEHY 32113006 TOHHY
repMETUYHY 000JIOHKY, sKa Mae (popMy IIITIHPA 31 CHEPUUHUM KYIIOJIOM 1 INIOCKOIO

Hi,Z[CTaBOIO. yCGpGI[I/IHi repMeTru4Ha 00010HKA 06JII/II_ILOB8,H3. JINCTOBOIO CTAJIJIIO.



Puc. 1-1 posramryBanHs 06saqHaHHs 1-r0 KOHTYPY B T€pMO30HI1

1 — ronoBHMI HUPKYIALIHHUNA HACOC;

2 — TOJIOBHUH MUPKYJISALIHHUN TpyOOTpOBi;
3 — peakTop;

4 — maporeHeparop;

5- KOMIICHCATOp TUCKY

| 3
e A
YT ane

e CAO
YL Lm0

AR

Puc. 1-2 cnpoiena cxema 1-ro KOHTYpy



Puc. 1-3 ronoBH1 nupKyIsLiiHI TPyOOIIPOBOIU

["onoBHI IMPKYJIAIIKAHI TPYOOTIPOBOIH, IO 3’ €IHYIOTH 00JIaJHAHHS TOJIOBHOTO

HUPKYJISLITHOTO KOHTYPY, CIYTYIOTh IJIs 3A1MCHEHHS! HUPKYJISLIT TEMIOHOCIS Yepe3

peaKkTop MO YOTHUPHOX METISAX: PEaKTOp - TOJIOBHUW IMPKYJISAIIHHUNA Hacoc -

naporeHepatop. BOHM BCTaHOBJIEHI B MNPUMIIIEHHAX TE€PMETUYHOI OOOJOHKH.

[upKysiiiiHI NeTl po3MIILIEHI TOMAapHO, B A1aMETPAIbHO MPOTUIIEKHUX CTOPOHAX

BiJl peakTopa. KoxHa 3 4OTHPHOX HMUPKYJIAIMINHUX IMETETh MAE rapsdy 1 XOJOIHY

HHUTKH.

JIUISTHKA MK PEaKTOPOM 1 TOJIOBHHUM ITUPKYJISIIMHUM HAaCOCOM Ha3UBaIOTh

rapsyuMd HUTKaMH. J[UISTHKE MK BUX1JTHUMH
narpyokamMu ImaporeHepaTtopa 1 BXIJIHHUMH
naTpyOKamMu peakTopa Ha3WBAaIOTh XOJOJIHUMH
HuTkamu. [lo rapsyux HUTKaxX HarpiTuii B
peakTopi TEIUIOHOCIH MOJIA€ThCS 70
IIapoTreHePaTOPIB.

Ilo xomomuux HUTKaxX OXOJIOKEHUH
TEIJIOHOCIH TOBEPTAETHCA 3 IMAPOTEHEPATOPIB

JI0 peakTopa.

r
|
| )
|

L . A . - -

Puc. 1-4 uwmpkynsimiiina netis
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Puc.1-5 konctpykuist maporenepatopis nrs -1000

VY cknani enepro6noky AEC 3 BonoBoasiHuM eHepreTuaHuM peaktopom BBEP-
1000, maporeHepaTop € CKJIaJOBOK YacCTHUHOIO LUPKYJALINAHOrO KOHTYypy. Moro
PU3HAUYEHHSM € BUPOOJIEHHSI HACUUEHO]T Mapy 3 IapaMeTpaMHu:

THCK 64 Krc / cM?, TemnepaTypa 274 ©

OcCHOBHI XapaKTEpPUCTUKHU TTapOreHepaTopa:

TemoBa MOTYXHICTh Ha 1 TaporeHepaTop 750 MBT.

Yucno maporenepaTopiB Ha 1 peakTop 4

Enexkrpuyna noTyXHICTh Ha 1 maporeHeparop 250 MBT
[TaponpoykyBaHHs 1470 + 103 T/ ron
JloB)kuHa 1384Mm

Maca naporeneparopa 694 T

Maca mnaporeneparopa, mnoBHiCTIO 3amoBHeHOoro mo I 1 Il konTtypiB - 842 T
KoHncTpykiuis maporeneparopa 3 BiCbMOMa T1IpOaMOpPTHU3aTOpaMH po3poOsieHa 3
ypaxyBaHHSM 3eMJIeTpycy 10 9 6ajiB 1 poOOTH B yMOBaX TPOIIYHOIO KJIiMAaTy.

3 maporeHeparopiB mapa MOJAEThCA Ta TypOiHY, SIKa BUKOPUCTOBYETHCS IS

0e3nocepeiHbOT0 NMPUBOJY T'€HEpaTopa 3MIHHOI'O CTPYMY.
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Typ6ina K-1000 npuznauena ans podotu Ha ABokoHTypHUX AEC B MOHOOTO1II

3 BOJ0-BOJAAHUM peakTopoM BBEP-1000M.
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¥ XASC, T AMIT-61

Puc. 1-6 cxema migBoy natu 10 TypOiHH

HuniHagp BUCOKOTO TUCKY PO3TAIIOBAHMM B CEpelHIM 4YacTWHI TypOiHH, a
MWTIHAPA HU3BKOTO THUCKY CHUMETPUYHO MO OOWJBI CTOPOHU BiJ HBOTrO (IO JBa
HUIIHAPY 3 KO)KHOTO 00Ky). CBiXa mapa BiJl HOTUPHOX apOreHEPATOPIB HAAXOAUTh
0 YOTUPHOX MAPONPOBOJAX IO KJamaHiB BUCOKOTo TUCKY. llicis perymrorounx
KJIaHIB BUCOKOTO THCKY I1apa HampaBis€TbCs OO MapOBIYCKY LMJIHApPA BHUCOKOTO

THUCKY.

Puc. 1-7 uwmHAp BUCOKOTO THUCKY
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[IpoiimoBITy ABOMMOTOYHUN ITATIHAP BUCOKOTO TUCKY, TIapa PO3IMIHPIOETHCS 10
tucky 0,58 Mlla 1 HaAXOAWTH B YOTHUPU CemapaTropu-maporneperpiBadi, B SKUX
3MIUCHIOETHCS CeTmapallisi BOJIOTH 1 TIEPETPiB Mapu. clOYATKy CeMapyeThCsl BOJIOTA
(BOHA cIIpUUHMHSE epo3ito JonaTtok TypOinu 1 3Hwkye ii KKJI), a motim BinOyBaeTbcs
OJIHOCTYMIHYATHH MIeperpiB rpitovoro naporo Ao remneparypu 250 °© C mpu tucky 0,51
MITa. I1eperpita mapa micist KOXXKHOTO cerapaTopa-rnaporneperpiBada miaBoIuThCS 10

JIBOX CYCIAHIX ITMJIIHIPIB HU3BKOTO TUCKY.

Puc. 1-8 mwmiHAp HU3BKOTO THUCKY

[IpoiiioBIIM MPOTOYHY YACTUHY LIMJIIHJPIB HU3bKOTO THCKY, BANpalbOBaHa
napa HanpaBJII€ETHCA B KOHJEHCATOPU TYpOiHH, Jie BiIOYBAETHCS MOTO KOHJICHCAITIS
npyu THUCKOBI HUX4e arMmochepHoro. THCK B KOHJEHCATOpl MpU TeMIeparypi
oxonomxkytouoi Bogu 20 °© C cranosuts 4,3-5,5 klla. 3Hmwkenuil Tuck 3abesneuye
0111 TOBHE BUKOPHUCTAHHS €HEPrii MmapHu.

Jlns  migirpiBy BOJM B MEPEXKEBHUX IMiairpiBadax 1 Jyis 3a0e3rnedeHHs
MaporocTayaHHs BJIACHUX MOTped Oyioky TypOiHa Mae 7 BimOOpiB mapu — 3 Bif
[UJITHPA BUCOKOTO TUCKY 1 10 2 BiJ] IUJIIHIPIB HU3BKOTO TUCKY.

[Tapa 3 Bi1OOpPiB HAAXOAUTH 0 TEIIO(MIKAILIMHOI YCTAHOBKH, MPU3HAYEHOL
JUTS TAITPIBY 1 MOAJIBINOT [T01a4ul MEPEKHOT BOAM Ha OTPEOU ONaJIeHHS Ta Trapsiuoro
BOJIOTIOCTAYaHHS HACENEHOTO MYHKTY, TPOMUCIOBOTO MaiJlaHYuKa, Oya1BEIbHOTO

JIBOPY, @ TAKOX CIIO’KHMBAYIB PEAKTOPHOTO 1 TypOIHHOTO BiJ1IEHb.
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MoxapHoe
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Puc. 1-9 Terodixkariiina ycTaHOBKa

TennodikaliiiHa yCTaHOBKA BKJIIOYAae B ce0e: JiBa MIKOBUX Ooilyiepu, JBa
ocHoBHUX Ooiiepu Il crymeni, aBa ocHoBHUX Ooiinepu I cTymneHi, J1Ba MepeKeBUX
HACOCH, JIBa KOHJIEHCATHUX HACOCH, MEXaHIYHUHN QiIbTP (TPSA3EBUK), TPYyOOIIPOBOIU
1 apmaTypy, aBTOMATH4YHI MPHUCTPOi CHUTHAII3alli, PEryJtOBaHHS, 3aXUCTIB 1
0JIOKYBaHb.

Jiist 3a0e3neueHHs HaAiHOCTI poOOTH TerIo(iKaliitHOT YCTaHOBKH MIITPIB

BOJIM BIJIOYBA€THCS B IBOX MapasieIbHUX IPyIax MiirpiBadiB MEPEKeBOi BOJIH.
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Puc. 1-9 cxema Ooitnepa Puc. 1-10 Ooitnep
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[ligirpiBHUKH MepexkHOT Bojau (Ooilyiepn) - MpPU3HAYEHI IS MITITPIBY

MEpEeXHOI BOJAM Taporo. boiepu mpeACcTaBiIsAlOTh CO00I0  KOXYXOTpYyOHHUU

TEII000MIHHUK BEPTHKAIBHOTO TUITY, OCHOBHUMH BY3JIaMU SIKOTO €: KOPIyc, TpyOHa
CHUCTeMa, BEpPXHsI 1 HIKHS (TJ1aBaro4a) BOJIsIHI KaMepH.

Pexxum pobotu TemodikaiiitHol yCTaHOBKH (TeMIlepaTypa MEpEeXHOi BOJIU

Ha BUXOJ1 3 00iiNepiB, TUCK 1 BUTpaTa MEPEKHOI BOJIM B MOIAI0UOMY TPYOOIIPOBO/I1)

MOBUHEH BECTUCS B CYBOpIA BIJMOBITHOCTI 3 TEMIIEpAaTypHUM TrpadikoM - B

3aJIEKHOCTI Bl TEMIEPATYPH 30BHIIIHBOTO MOBITPA :

T 30BHIIIHLOTO T npsmoi Mepexesoi Bou, °C T 3BOpOTHBOI
nositps, °C V=10 m/c V<10 m/c mepexeBoi Bomu, °C
>+2 65+70 4245
+2 70 45
0 78 75 47
-3 86 83 51
-6 95 91 54
-10 106 102 59
-13+-20 110 110 62
Tabomuus 1-1

[Hupkymsiito MepekHOi BOAM MO KOHTYpY: OOWJIEpHA yCTaHOBKA - TEILJIOBI

CIIOKMBauyl - OOWJIEpHA YCTaHOBKA 3a0€3ME€UyI0Th MEPEKEB1 HACOCH .

AGu TemnonocrayaHHs Oyio Oe3nepeOdiiHMM, OCHOBHY MaricTpalb, SKOKO

TEIJIOHOCIHA HAJXOUTh JI0 MICTa, TPOyOIHL0BAHO PE3EPBHOIO TUIKOIO.

Bopa, mjo o0irpiBae MiChbKi MOMEIIKAHHS, IIUPKYJIIOE 3aMKHEHUM KOHTYPOM.
[Ticnst 06irpiBy OynuHKIB BoHA oBepTaeThesi HAa AEC, 3HOBY MiAIrpiBa€ThCs Maporo,
BiIOpaHoOI0 3  TypOiHM, PO3MOJUISETHCA MEpeKaMh Ha  IEHTPAIbHOMY
TEIUIOPO3MOAIFHOMY MYHKTI 1 HECE TEIJIO CIOKUBadyaM. 3arajioM y TEIIOMEpexKi
AEC-micTo BuTpaTa ckianae 2-2,5 TUCAYl TOHH BOJM HAa TOAWHY I TUCKOM 12
atmocep. Ilapamerpu (TemmepaTypa 1 BUTpara) TEIUIOHOCIS 3ajeXaTh BiJ
TEMIEPATypd HABKOJIMIIHHOTO CEpPEIOBMINA Ta JIOBKHHU TpPyOOIpPOBOAY.

MinimanbHa Temmneparypa Hocis ckinangae 65-70 °C.
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Kpim BuTpar Temia Ha TerIonocTadyaHHs, 3HaYHa YaCTHHA TEIjIa BTPAYa€ThCs
py KOHJEHHAIli mapu micist Buxoay 3 TypOiHu. [IpoHmoBmM npoTo4YHy YacTUHY
IUIIHAPAa HU3BKOTO THCKY, BIANpallbOBaHA Iapa HaMpaBJISETHCS B KOHACHCATOPH
TypOiHHU, A€ B1I0OyBaeThCsd MOTO KOHACHCAIlS MPU TUCKOBI HIXKYE aTMOC(EPHOTO.
Tuck B KOHJEHCATOPI MPHU TeMmepaTypi oxosomkyrouoi Boau 20 © C craHoBUTSH 4,3-
5,5 kIla. Tuck 3HMKYy€eTbCA U1 OUIBII TOBHOTO BITOOPY €HEPTii mapu.

VY BHOWMYy - OXOJOJ)KyBad 3 YOTHUPbOX KOHJIEHCATOPIB OJHOTO OJIOKa
ckugaetbest 200 000 ToHH BoAM Ha roauHy. Pi3HuUIA TemmepaTyp Ha BXOAl 1 BUXO/I
CTaHOBMTH 8 — 9 rpajycis, oTke y BOJOHMY cKHAaeThesi Omu3bko 1,8 x 103kan.
(7,5% 103 T'JIx) Tera Ha roIMHY, 110 cKJiagae 6nu3bko 2 I'BT TeMIoBoi HOTYKHOCTI,

110 ctaHoBUTH 0,25% TernaoBoi MOTY>KHOCTI OJIOKA.

— ,;1-’-}’ S

Kanan ckuganas

LMPKBOIH 3 GII0Ka ITigBiMHMHI K1BII

Puc. 1-11 BomoiimMa-oxonopKyBad, MiABITHUIN Ta CKUIHUN KaHAIN

VY mporieci 10CiIKEHHsI TEXHOJIOTIT OTPUMAaHHS TEIJIOBOI €HEeprii MU AIMIIUIH
BHCHOBKY PO HaCTYITHE:

- mpouec B1AOOpY TEIUIOBOI €HEeprii AJis BJIACHUX TEXHOJIOTTYHUX MOTPed
CTaHIIIl Ta TEIUIonocTayaHHs M. HeTilliHa MOYMHAETHCS 3 CEMH BIOOPIB MapH Bif

WTIH/pa BUCOKOTO Ta WJIIHAPIB HU3BKOTO TUCKY TYpOiHH;
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- po3TarioBaHa Ha 4-My spyci (i1 MaIIMHAAM 3aJI0M) TeTuto(dikaIliiiHa yCTaHOBKA €
CKJIQIHOIO, BHCOKOTEXHOJIOTIYHOIO CHCTEMOIO, B OOCIYrOBYBaHHI SIKOi 3aiisHO
3HaYHY KUIbKICTh BUCOKOKBaJII(DIKOBAaHUX 1H)XKEHEPHO-TEXHIUHUX MPAI[iBHUKIB;
- BIAOIp mapu Big TypOiHM Ha TEIUIONOCTa4aHHS IPHU3BOJAMWTH JI0 3MCHIICHHS
KUTBKOCTI BUPOOJICHOT TeHEPATOPOM EJICKTPOSHEPTi.
Hagani wanexxuTe 3°sCyBaTH, HACKIIBKM BUIPABAaHUMU € 3aTpaTu

MaTepialbHUX 1 JIOJICBKUX PECYPCIB HA OTPUMAaHHS TerlIa.
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PO3/11J1 2 ITPOBJIEMU TA INEPCIIEKTUBU BUKOPUCTAHHS TEITJIOBOI
EHEPI'1I

CnpoOyeMO OINIHUTH, HACKIJIBKM €KOHOMIYHO JOUUIBHUM € BHKOPHUCTaHHS
TEIIoBoi eHeprii, mo BupoOnserbcss AEC, He 3a mnpsMuUM NpPU3HAYCHHSIM —
BUPOOHMIITBO €JIEKTPOCHEPTil,- a uisl TerionoctayanHs. [{is npukiany po3risiHeMO
naHl 3 BeO-caitty IliBmenno-Ykpaincekoi AEC. HemoBupoOiTOoK eneKkTpoeHeprii,
TOB’sI3aHUl 13 3a0e3Me4eHHSIM  TEIUIONOCTAayaHHS  CIOXKMBA4iB  MicCTa
FOxxHOyKpaiHchk, 3a migcymkamu 2016 poky cknaB 143,75 mun kBT1-roa. Ha cymy
62,89 miuH rpH. k0K 3a paxyHOK IOTO HEIOBUPOOITKY Oylia OTpUMaHa Taka X
KUIBKICTB TEIJIOBOI €HEprii, TO B IepepaxyHKy B Tirakauopii ue ckiano 6 123,8 tuc.
I'kan. (1 Jx = 4,18 xan.; 1 kBr.rog = 103Bt * 3,6 * 103¢c = 3,6M/Ixx = =3.6/4,18
Mkan = 0,86  Mkau. BigmoBimro 143,75 * 10°kBT.TOS =
= 123,8 * 10*2kan. = 123,8 * 103Tkau.

BapricTh Takoi KUJIBKOCTI €Heprii, BAPOOJICHOI KOTEJIbHIMH Ha OPTraHIYHOMY
naiauBi, ckiana 6 6au3zbko 200 murH rpH. HaBiTh 11 BebMU NPUOIM3HI pO3paXyHKH
CBIYaTh HA KOPUCTb OTPUMAaHHS €Heprii Juisl Terionocradyanns Big AEC.

Ominumo TtemoBi pecypcu XAEC Ta MOXIMBOCTI X BUKOPUCTaHHS st
TEIUIONOCTaYaHHS:

MakcumanbHa MOTYKHICTh TemiogikaniiHoi ycranoBku 0soka Nel — 200 ['kan/roa.
MaxkcumanbHa MOTYXHICTh TerodikamiiftHoi yctaHoBkH 010ka Ne2 - 200 I'kan/roa.
Po6oua notyxHicTh TernodikauiiHoi ycranoBku 6y10ka Nel-130 I'kan/ro.
Po6oua noTyxHICTh TerodikariitHoi yctanoBku 610ka Ne2 - 148 ['kan/ron.
[ToTyxHiCTh ycTaHOBOK 000X 0J10KiB — 278 ['kan/rox.

MakcuManbHa J000Ba KIJIBKICTh TEIIa, 0 CIIOKUBAEThCsT MicToM HeTimue +
XAEC na choroaninmHii neHb cranoButh 250 ['kan/roxa. 1 moTyxHICTh IepeBUIITy€e
MPOEKTHE CMOKMBAHHS Temia M. HeTiluH B onantoBaibHUI CE30H JIMIIE Ha

28 I'kan/rox. 3rigHo 3 po3paxyHKaMmHu, IIbOIO BUCTAYa€ TIJIbKA HA TOKPUTTS POCTY
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CTHIOKUBAHHS TEIIOCHEPT1i, OB’ s13aHO1 3 po3LIMpeHHsAM MicTa HeTimuH Ha HacTymHI
poku (o 3aBepuieHHs OyniBHUIITBA OnokiB Ne3 Ta Ne4). 3a meilt yac B MICTI
nepeadadeHo 30yayBaTH YOTHPU HOBHUX MiKpopaiioHu. [IporHo3oBaHe Crio>XKMBaHHS
XAEC+M.Herimma Ha HaiOmmkdi 10 pokiB (OyIIBHHUIITBO >KUTIA, PO3IIMPEHHS
CTaHIIMHUX CTIOpYA, MaionoBepxoBe OyaiBHUITBO) - 300-350 I'kan/ros.

[TlinrotroBua pobota MO AO00YMOBI OJOKIB YK€ po3modaiach. 22 BepecHs
Bononumup 3enencbkuit nopyunB Kabminy BIpOAOBXK JBOX MICSIIIB BUHECTH Ha
pO3IIIsiA TMapiiaMEHTy 3aKOHOMPOEKT PO3MIIIEHHS, MPOEKTYBaHHSI Ta M00ym0BU
eHepro6siokiB Ne3 ta Ne4 Xmenbuunpkoi AEC. Ha Xmenbauipkiiit AEC, B pamkax
M1JrOTOBYOTO Niepioy OyAiBHUIITBA eHeproo6iokiB Ne3 4, mouana mpairoBatu poboya
rpyna, A0 ckimany skoi yBidmum ¢axiBui BIT «AtommnpoekTtinxuHipuury, BII
«Atomenepromainn»y, HAEK «Eneproarom», BII Kb «Atomnpunan», AT «KIEII» Ta
[IpAT «IliBneneneprodyn». Ha neit vac HAEK «EneproaTtom» 3aTBepauB rpadik
po6iT 3 noOynoBu eHeprodyokiB XAEC 13 3a3HaUY€HHSIM KIHIIEBUX TEPMIHIB YCIX
eTamiB — BIJl PO3POOKU MPOEKTY 1 MPOXOJKEHHS EKCHEPTU3U A0 3aBEPIICHHS
OyaiBHMIITBA. 3a UM IpadikoM, 3aBepuIeHHs OYIIBHUIITBA 3arjiaHoBaHe Ha 2026 p.

Y 2018 pomi HAEK «Eneproarom» Ta Holtec International mignucamu
MemopaHyM Mpo B3a€EMOPO3YMIHHS IOJO CIIBIpalll y BHKOPUCTAHHI MaJluX
MoayibHUX peakTopiB SMR-160 B YkpaiHi. Ta mpo OyAiBHUIITBO IIUX PEAKTOPIB JIJIst
AEC VYkpainu, a TakoX Mpo 4aCTKOBY JIOKaJi3allil0 BUPOOHUIITBA OOJIaIHAHHS JJIsI
SMR-160 nHa ykpaiHchbkuxX TigmpueMcTBax. Peamizariis nux ruia”iB po3mmupuiia 0
MIEPCTICKTUBH BUKOPHUCTAHHS TEILIOBOT eHeprii, 1o BupodiseTses AEC.

Hupexuiero XAEC Oyno npoBeeHO po3paxyHKH MI0/I0 TEIJIONOCTaYaHH M.
Pisnoro. Termmomepexa BIT XAEC mpairtoe 3a Temneparypaum rpadikom 130/70°C.
IIe O3Hauae, MO0 TPH TeMIlepaTypl HABKOJMIIHBOTO TOBITps -2°C TemrepaTypa
npsAMoi MepexuBHOI Boau Mae ctaHOBUTH 130°C. 3HWKEHHA TeMmepaTypu 3a
paxyHOK BTpaTu Teruia depes i3oismiro Teruiorpacu XAEC - HerimmH cTaHOBISTH
npubiau3Ho 0,75°C/km. Ilpu ymoBi migkiatodeHHs Teriomepexi M. PiBHOro g0 M.

PiBnoro no termiomepexi XAEC 6yne cranoButu 60*0,75=45°C, 111e 3Ha4UTh 1110


https://www.president.gov.ua/documents/4062020-35109
https://www.energoatom.com.ua/ua/press_centr-19/novini_kompanii-20/p/na_hmel_nic_kij_aes_rozpocata_robota_z_opracuvanna_pitan_realizacii_budivnictva_energoblokiv_no3_ta_4_haes-46271
https://www.energoatom.com.ua/ua/press_centr-19/novini_kompanii-20/p/na_hmel_nic_kij_aes_rozpocata_robota_z_opracuvanna_pitan_realizacii_budivnictva_energoblokiv_no3_ta_4_haes-46271
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IIpU TeMIIepaTypl HABKOJMIIHBOTO TOBITPS -2°C TemrepaTypa IpsMOi MepexeBOl
Boau B M. PiBHe cranoButuMme: 130 °C —45 °C =85 °C, 110 HEAOMYCTUMO 3T1THO
3 caHiTapHuMU HopMamu . Kpim Toro, 06’em temmomepexi 10 M. PiBHOTO Oyie
cknagata 60288 M3, a 1e o3Hauae mo 06’eaHana Temtomepesxa XAEC - PisHe Oyze
3allOBHIOBATUCH MICIST PEMOHTY MpOTsIrom 25,12 mi6. A aApeHyBaHHS TEIIOMEPEexKi
3aiime 111e O1IBIIE Yacy.

HaBiTh mpu BBOJII B eKcCIUTyaTalilo 2-X TerioQiKamiiiHuX YCTaHOBOK (Ha
osokax Ne3, 4) moxe Oytu 3a0e3nedena noaada He Ounpiie 280 I'kan/roa, npu HbOMy
BTpaTH TEIUIa MOXYTh CKJIAcTH He MeHIne 35%, mo o3Haudae mo g0 M.PiBHe Moxe
Oytu pocrasineHo 6iu3bko 200 I'kan/rox (1 me 0e3 ypaxyBaHHS BTPAaT B MiCBKHX
Mepexax).

JIns miaTpuMKH HEoOXITHOTO THCKY B Marictpajl moTpioHo Oyjae OyaiBHHUIITBO
MPOMI>KHMX HACOCHUX CTaHIIIN.

BpaxoByroun Takok eKCIUTyaTalliiiHi BUTPATH , BUTPATH HA MIATOTOBKY BOJH,
OXOPOHY, aJAMIHICTpaIlliHl BHUTpPATH, HEIOUUIBHICT IMIJKIIOYEHHS CHCTEM

onajyieHHs1 M. PiBHOTO 110 TerioBux Mepex XmenbHuibkoi AEC cTae oueBUIHOIO.

Pline Bl

Puc. 2-1 npoextauii nuisax rertorpacy XAEC — M. PiBHe

Kpim Ternotpacu Big XAEC no m. Hetimmmna 6y7o criopyakeHo 1e OJHy
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TEIJI0Tpacy — A0 MioHepchbKoro Tabopy Ha ['omybux o3epax mobausy c. CTpuraau.

byniBaunTBO Tabopy, SAKHIM IJIaHYBajJOCh TaKOXX BHUKOPHCTOBYBATH, SK
npodinakropii XAEC, B 1997p.0yno 3aBepiieno Ha 90%, BKItoUatouu MiABEACHHS
BCiX KoMyHikamii. Ha xainb, yepe3 HeKOHCTpYKTUBHY mo3uiito nupekiii XAEC B
ocobi CanponoBa Bikrtopa I'puropoBuva, a TakoXX TOIIIIHHOTO KEPIBHHUIITBA
CnaByTCBHKOTO pailkoMy KOMMAapTii, , Ikl He 3HANIUIN CH1JIbHOI MOBH 3 Y TIPaBIIIHHAM
OyaiBHUIITBA, poOOTH Tak 1 He Oyno 3aBepuieHO.  Maibke pik yOpaBIiHHS 32
PO3MOPSIPKEHHHAM TOMIIIHROTO HavanbHuKa CenixoBa Onexcanapa I[laBioBuua
TPUMAJIO Ha HE3aBEPIIEHOMY 00’ €KTI OXOPOHY, a MICJIsl TOro, K i 0yJI0 3HATO, Ta0Ip

CIITKaJIM PO3KpaJaHHs 1 3aHena. TermmoTpacy 0yJio JeMOHTOBAHO U MPOAAaHO.

H

Puc. 2-2 temmotpaca XAEC — Tabip BiANOYNHKY

Po3paxynok pouiuibHocTi Teronoctadands Big XAEC mict CnaBytu 1 OcTtpora He
MIPOBOAMBCS, X04a Il MICTa pO3TaIIOBaH1 3Ha4YHO OJmxk4e — Ha Bijgctani 10 — 17 kM.
MosxuBo, 111 po3paxyHKu Oynu O BUKOHaHI, skOu B 1986 poiii He OyJi0 3ymUHEHO
OyniBHuLTBO OnoKiB Ne3 1 Ned uepe3 karactpody Ha YopHoOunbcbkii AEC
(OyaiBHUIITBO eHeproOoky Ne 3 Oyno posnouato 1985 poky, a eneprodsioky Ne 4 —
1986). Amxke TemoBoi eHeprii, mo BUpOOIsIach OM doTupma Onokamu, Oyino O

IIIJIKOM JIOCTATHBO JIJIs1 3a0€31eueHHs ToTped 000X MICT.
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MipkyBaHHsS CKJIQJHOCTI OXOPOHHU TEIUIOTPACH BEJIUKOI MPOTSHKHOCTI, IO
MPOXOJIUTH Yepe3 JICHUI MacuB, MOTJIM OYJIM OJIHIEIO 3 IPUYUH, YOMY HE
MIPOBOIMBCS PO3PAXYHOK JOLLIBHOCTI TeIuionoctayaHds M. ClaByTH.

Ha panmii yac y HamioMy perioHi ICHY€ HaJUIMIIOK €JIEKTPOCHEprii, ska
BUpOOIIsieThes PiBHEHCHKOIO Ta XMenbHULbkot0 AEC. EnekTpoenepris Ha onajaeHHs
BHOYI BINITYCKA€ETHCS 3a CHEIlaJbHUMU HHU3bKUMHU Tapudamu. CbOTOJIHI ICHYIOTh
cydacHi e(eKTUBHI 3ac00HM 00IrpiBY 3 BUKOPUCTAHHSM eniekTpoeHeprii. [li ooctaBunHm
€ BAarOMMMHU apryMEHTaMd Ha KOpPUCTbh BUKOPUCTAHHS TEXHOJOT 0OIrpiBy,
OB’ SI3aHUX 3 BUKOPUCTAHHSIM €JIEKTPOCHEPTii.

CoI111aapHO-€KOHOMIUHI Ta CYCHUIBHO-TIONITHYHI MPOOJIeMH, SIKI ICHYIOTh B
VYkpaiHi Ha AaHWil 4Yac, poOJIATH MaNOBIPOTiAHMM (PIHAHCYBaHHS OYIBHHUIITBA
terorpacu Bin XAEC no m. CnaByTu HaBiThb NpPU HAsBHOCTI HAJJIUIIKOBHUX

TEIJIOBUX PECypcCiB miciisg 100ya0Bu eHeproOokiB Ne3 1 No4.



BMCHOBKHA

Bukopucranns TemnoBoi eHeprii, mo BupooOmsetrbes AEC, nna motpeb
TEIUIONOCTAaYaHHs € Oe3MePEeyHO JOULTEHUM.

Bin6ip Teruia motpeOye 3HaYHUX MaTepialbHHUX Ta JIOJACHKUX PECYPCIB, 110 €
BUIPABJIAHUM 3aBJIIKH HU3BKIM COOIBAPTOCTI IT1€T EHEpTii.

AHaJi3 KIJTbKOCTI TEIJIOBOI €HEpPTii, 0 MOKEe BUPOOJISTUCH JBOMA OJIOKaMH, 1
CIIOYKUBAETHCS CaMOIO CTaHII€I0 1 M. HeTimmHoM, CBIAYUTE PO T€, 1110 TPUETHAHHS
IHITUX HACEJICHUX IYHKTIB 110 TerioBoi Mmepexki XAEC moxxiuBe nuiie rnpu 100ya0B1
0s10k1B No3 1 Ne4.,

BuxopuctoByBaty JIsi TEIUIONMOCTa4aHHsS MICTa IUPKYJALINHY BOJY, SKa B
nepediry TEXHOJIOTYHOTO MPOIECY 0XO0JIOKEHHS KOHIEHCATOPIB TypOiH CKUAAETHCS
y BOJOMMY, HEMOXJIHBO.

BucHoBku 3 ictopii mioneptabopy. Ilepmnii —TexXHIYHUHN: TETIONOCTaYaHHS
BiXx XAEC wMamux 00’€KTiB € TEXHIYHO MOXJMBUM. JIpyruii — coliajabHUM:
TEIJIOTPACH BUMAraloTh JOJAATKOBUX 3aTpaT Ha iX EKCIUTyaTallllo Ta OXOpOHY.
MO>KJIMBOIO TPUYMHOIO MOTJIa OYTH BIJCYTHICTH 3all1KaBIEHOCTI 3 OOKY KEpIBHUIITBA
XAEC B noaioHux po3paxyHkax, xoua M. CiiaByTa po3TalioBaHe 3HaYHO OIMKYE B
XAEC, Hix M. PiBHe.

Butpatyn Ha OyAiBHHLTBO 1 €KcIulyaTamito TeruioTpacu Ao M. CrnaByrtw,
BIpOT1/IHO, OyAyTh TIEPEBUIIYBATH BUTPATH HA TETUIONOCTAYaHHS 3 BUKOPUCTAHHSIM
SJIEKTPOCHEPTI] Ta Cy4aCHUX TEXHOJIOT1H 3 00IrpiBy. AJie 11e MUTaHHS MOTJIO O CTaTH
aKTyaJlbHUM TIpU JT0OYJOBI MOAYJIBHUX PEAKTOPIB: 3aBIASKM I1X KOMIAKTHOCTI

TPaHCTIOPTYBAHHS TEIJIa B1J] MOIYJIBHUX PEAKTOPIB Oy/1e peHTAOCTbHININM.



CIIMCOK BUKOPUCTAHUX JIKEPEJI

1. bap6ames C.B., 3ubnumkuii P.I"., [llumue C.A. Csit atomHOi eHeprii. Oxeca:
ActpornpinT, 2012, 142 c.

2. Bamprep A. K., 3amo6osckuii WM. W. Snepnas ¢wusmka. Xapkis: «Buma
mkonaay, 2007, 388 c.

3. Mazanuit B. Xmensaunibka AEC: rapmoHis 3 DOBKULIAM. J[oKyMeHTanbHO-
nyoninuctrnyune Bunanns. [IMII BumaBande arearctBo AEC-ITPECA, 2012, 79
C.

4. Hurmarynun W.H., Hurmatynuna b.W. flnepHbie sHEepreTHuecKre yCTaHOBKH.
Mocksa.: Dueproaromusaar, 2006, 168 c.

5. Hocosckmii A. B., Bacunsuenko H. B., IlaBienko A. A.. be3omacHocth
aToMHbIX ctaniui. Kues : Texnika 2006. 360 c.

6. Ilucemennsiii E. H., [llupoko C.B. ®usmka saepHbiXx peaktopoB. Kues:
HTVYY «KIII», 2003, 288 c.

7. Iupokos C.B. SAnepni enepreruuni peakropu. Kuis: HTYY «KIIl», 1997,
280 c.

8. ATOMHa eHepreTHKa B 3alMTaHHAX Ta BiamoBiasx / ymopsa. H. IToxogoHbKo.
Sanopixoks: AA Tannmem, 2011, 32 c.

9. Emneproarom: 30. crareit. Jupekuis JII HAEK «Eneproatom», nmpec-mieHTp,
2017. 36 c.

10.HoBuHM Ta TpiOpUTETH PO3BUTKY EHEPreTHKU: maikect /HoBuHuU
enepretuku. 2005. ( Ne 9), 50 c.

11.0coHoBHOE OOOpyAOBaHHE peakTopHOro otaeneHus. Ilocobue s
MOATOTOBKM TepcoHana. HarionanbHa aTOMHA €HEpProreHepyrdya KOMITaHus
«EHEI'POATOM», 187 c.

12. TennoduxanuronHas ycraHoBka. [locoOue i MOATOTOBKM  MepcOHAa.
HarionansHa atomHa eneprorenepytoua komnanusi KEHEI'POATOMy, 382 c.

13. Xmenpaunibka AEC. ByaiBauiTo eHnepro0syokiB Ne3 i1 Ne4. HarrionansHa
aTOMHa €HEepProreHepyrya KOMIIaHUs «EHEI'POATOM» BII
«ATOMITPOEKTIHXEHIPUHI », 2017,67 c.



14. Xmenpauipka AEC. TexHIKO-eKOHOMIYHE OOTPYHTYBAHHS CIOPYAXKEHHS
eHepro6sokiB Ne3.4» Iadopmariiiino-aHamITHYHUN OIS MaTepianiB. Kuis:
2011, 92c.

15. [1naukos 1.B., [TnaukoBa C.I'., lyneeBcoka H.I., [Toarypenxo B.C., llunses
b.A., Jlangay }O.O. Po3BUTOK aTOMHOI €HEPreTMKH Ta 00’ €IHaHUX
eneprocuctem. URL: http://energetika.in.ua/ua/books/book-4(mara 3BepHeHHs
10. 10.2020)

16. byniaunirBo  HOoBuUX OnokiB  XmenbHunbkoi AEC. OdimiitHid — calT
Xmenpuunpkoi  AEC. URL:https://ecoaction.org.ua/budivnyctvo-x34.html
(mara 3BepuenHs 05.09.2020)

17.YxpanHa: MOIyJIbHBIE PEAKTOPHI MAJIOW MOIIIHOCTU — MEPCIEKTUBA PA3BUTHS
URL:https://ukrenergy.dp.ua/2018/01/18/ukraina-modulnye-reaktory-maloj-

moshhnosti-perspektiva-razvitiya.html (nara 3sepaenns 05.09.2020)



