AHOTAIISA

bypnaka FOnia Mukonaiéna., 1IpuHOMIN apXiTeKTYPHO-IUIAHYBAJIbHOI
opradizamii aToMHuX ejekTpocTranuiii. — KpamdikamiiiHa HaykoBa mparsi Ha
paBax PyKOIHUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTymHeHS HoKTopa ¢inocodii 3a
cunemianpHicTIO 191  «ApxiTektypa Ta MicToOynyBanHs». — KuiBcekuii

HalllOHAJIbHUH yHIBepcUTeT OyAiBHUIITBA 1 apxiTekTypu, Kuis, 2026.

VY Berymi qucepTaitiitHii poO0TH 00TpyHTOBaHA aKTyaIbHICTh 00paHOT TEMH,
BU3HAYECHH 3B'SI30K pOOOTH 3 HAYKOBUMU MPOTPAMaMU Ta CTPATETTYHUMHU IIJISIMH,
chopMyIbOBAaHO METY, 3aBJaHHS, METOJAW JIOCTIKEHHS, HAYKOBY HOBHU3HY
pe3yJbTaTIB Ta X MPAKTUYHE 3HAYCHHS.

JlocmmkeHHs MIPUCBSTYCHE BU3HAUYEHHIO KITIOUOBUX MPUHIIUITIB
apXITEKTYPHO-TUIAaHYBaJIbHOI OpraHi3allli aTOMHHUX €JIEKTPOCTAHI1{ Ta BU3HAUEHHIO
HU3KHA MPUHOMIB IS 1X peaizaltii.

Y nepmiomy po3miji  «AHaJgi3 [0CBiQy Ta Cy4YacHi TeHJAeHMil
NPOEKTYBAHHA ATOMHHX €JIEeKTPOCTAHIIN» BUKOHAHO KOMIUICKCHUN aHai3
PO3BUTKY ATOMHO1 €HEPI'e€THKHU Y CBITOBOMY Ta HalllOHAJIbHOMY BUMIpax 13 POoKycoM
Ha YMHHUKH, 0 (GOPMYIOTh apXITEKTYpPHO-TUIAHYBaJIbHY OpTraHI3allil0 aTOMHHUX
CJIEKTPOCTaHIII. PO3rNsHYyTO €BOMIOIII0 aTOMHOI EHEPreTMKH BiJl TEPIINX
npomuciaoBux AEC 10 cydacHUX CTaHIIIl HOBOTO MOKOJIIHHS, BU3HAYECHO KJIIOUYOBI
npoOiemMu rany3i, TMOB’s3aHl 3 TEXHOTEHHOI0 Ta pajialiifHoOI Oe3MeKoro,
YTUTI3AII€I0 BIAMPAI[bOBAHOTO SJIEPHOTO TMajnBa, E€KOJOTITYHUMH DPHU3UKAMH Ta
CYCIIUIbBHUM CHPUUHATTAM aTOMHOI €HepreTuku. byno mpoBeaeHo aHami3
MDKIUCITUTUTIHAPHUX HAYKOBHX JOCIIKEHB, COIIOJIOTIYHOTO JOCIHIKEHHS Ta
aHayi3 3apyOikHuX 1 BiTYM3HIHUX AEC.

Y migposaii 1.1 «AHami3 X0CTIIKYBaHOI NMPO0JIeMH €HepreTHYHOI
iH()pacTPpyKTYpU» PO3TIIIHYTO ICTOPUYHI eTanu (opMyBaHHS aTOMHOI CHEPTETHUKU
Ta MPOAHAI30BaHO il POJb Y Cy4aCHHUX €HEPreTUUYHMX CUCTEMax pI3HUX KpaiH.

Oco0nuBy yBary NpHIUICHO 3HAYEHHIO aTOMHOI €HEPreTUKH ISl €HEePreTUYHOI



Oesnekn YKpaiHU B yMOBax KpHU30BUX 1 BOEHHUX BHUKIHMKIB. 31HCHEHO
y3arajJlbHeHHSl BITYM3HSHUX 1 3apyODKHMX HAYKOBUX JOCHIKEHB, SKI MaroTh
MDKIUCHUIUTIHAPHUN XapaKTep Ta OXOIUTIOIOTh TEXHIUHI, €KOJIOT1YHI, COIllaNbHl U
C€KOHOMIYHI acCMeKTH PO3BUTKY aTOMHOI eHepretuku. I[lokasaHo 3pocTaHHs
HAYKOBOTO IHTEpeCy 10 MHUTaHb Oe3neku, epektuBHOCTI ¢GyHKiionyBanHs AEC,
BIUITMBY HAaJ3BUYAiHUX CUTyalild Ta (opMyBaHHS CyCHUIbHOI J0Bipu. BoaHouac
BCTAHOBJICHO, IO B apXITeKTypHid Hayui mnpoOnematuka AEC 3anuiiaerscs
HEJOCTaTHBO JOCIIKEHOIO 1 IPECTaBICHA IEPEBAKHO OMOCEPETKOBAHO — Yepe3
MUTaHHS TPOMUCIOBOT AapXITEKTypH, pEBITai3allii MPOMHUCIOBUX TEPUTOPIH,
PO3BUTKY MICT-CYNYTHUKIB, (OPMYBaHHA TOMIPYHKIIOHATHHUX BUPOOHUYUX
OyZIiBelb, NOCTIHAYCTPlaIbHUX JaHAMA]TIB, CTAIOTO PO3BUTKY, 1HKJIFO3UBHOCTI Ta
nudpoBux meroniB npoektyBaHHs (M. Jlpomin, O. IBamko, I'. KoBaibcbka, O.
Kamenko, I. bynax, B. Cminka, H. bunommieka, I'. Tatapuenxko, JI. FO. bpinns, I'.
I. opoxinoro, I. JI. KpaBuenko , I. O. Mepuiosa, T. M. Mazyp, O. O. ®omeHko).

Y migpo3mini 1.2 «TengeHuii, 10 BIUIMBAalOTh HA PO3TALLYBAHHA Ta
apXiTeKTYPHO-IUIAHYBAJIbHY  OPraHi3alil0 aTOMHHUX  €JEKTPOCTAHLi»
BUOKPEMJICHO KJIIOYOBI TEHJCHIIII, SIKI BH3HAYAIOTh apXITEKTYyPHO-TIJIAHYBAIbHY
opranizauito AEC: miBHILEHHsS CTaHAapTiB Oe3neku (baratodap’epHi CUCTEMH,
NO/BIMHI OOOJIOHKH PEaKTOPiB, MACUBHI CUCTEMH OXOJOJKEHHS); MOAYJIBHICTS 1
CTaHJapTU3aIlisl, 110 JO3BOJISIIOTh CKOPOTUTU CTPOKU OYIIBHMIITBA Ta BapTICTh
IIPOEKTIB; HEOOXIIHICTh ypaxyBaHHS €KOJOTIYHUX 0OMexeHb 1 BuMor [lapusbkoi
yroAM; poOJib COLIAJbHOTO CHPUMHSATTSA, JAOBIPM HAcEJNEHHS Ta CTBOPEHHS
MNO3UTUBHOIO 00pa3y aTOMHOI €HepreTMku. Bu3HaueHo, 10 HOBE MOKOJIHHSA
peaktopie (EPR, AP1000, ESBWR, ACR-1000) He mumie TeXHOJOTIYHO
JIOCKOHAIII, a W TmepeadadaroTh HOBI apXITEKTYpHO-TUTAHYBAJIbHI PIIMICHHS:
IHTErpalil0 CUCTEM Y KOMIAKTHI OJIOKH, MIABUIICHY €HEeproeeKTUBHICTS,
BUKOPHCTAHHS THYYKHUX ITAJTMBHUX ITUKITIB.

YV migpo3miai 1.3 «AHaji3 BITYM3HSHHUX Ta 3aKOPJOHHUX NPUKJIATIB
ATOMHHUX eJIEKTPOCTAHWIW» 3/1ICHEHO NOPIBHSUIBHUN aHali3 apXiTEeKTypHO-

MJIAaHYBAJIBHUX PIMIEHb ATOMHHUX €JIEKTPOCTaHIIM y PI3HUX KpaiHax CBITY Ta B



Vkpaini. BusgBineHo XxapakTepHi MiAXOAW JO OpraHizaiii MpOMHUCIOBUX
MalJJaHYMKIB, 110 CTAJIM OCHOBOIO JJIsl MOAAJIBIINX Yy3arajJbHEHb 1 PEKOMEHIAIlH.
HaBeneno npukinaau npoekrtiB y @paniii, CILIA, Kurai, [TiBgenniit Kopei, a Takox
nmpoaHanizoBaHo YykpaiHceki atomHi enektpocrtaniii (PAEC, XAEC, 3AEC,
[TAEC).

Y npyromy posaini «MeToaudHi 3acaau Ta 0CO0JUBOCTI apXiTeKTYPHO-
IUIAHYBAJILHOI OpraHizauii aTOMHHX eJIEeKTPOCTaHIii» 00IPYHTOBAaHO KOMILIEKC
METO/IIB JOCIIPKeHHSI apXiTeKTypHO-TulaHyBanbHO1 opranizaiii AEC (ictropuxo-
aHATITUYHUX, HATYPHUX, EKCIIEPUMEHTAIbHUX ). BU3HaU€HO 30BHIIIHI i BHYTPIIIHI
daktopu BBy Ha mnpoektyBanHd AEC. CdopmynboBaHO 0cOOIUBOCTI
(yHKI10HAJBHO-TIPOCTOPOBOI ~ OpraHi3aulli IOPOMHCIOBUX  MAaWJIaHYUKIB —
KOMIIaKTHICTh, pallioHaJIbHEe 30HyBaHHS, 0e31eKa, 1HTerpalis 3 iHppacTpyKTyporo.
3anponoHoBaHo kiacudikaimio rpyn OyaiBens 1 crnopyax AEC Ta TUMomoriio
OCHOBHMX BUpOOHMUYKX OyAiBens Ta cnopya AEC.

VY migpo3aiii 2.1 «MeToanka XOCHIIKEHHSD> OMMCAHO 3arajibHy METOAUKY
JOCJIKCHHS [IIJIIXOM 3aCTOCYBaHHS HACTYIMHUX METOJIIB: 1CTOPUKO-EBOJIIOIIMHUM
METOJ; aHalli3 MepeayMoB (OpPMyBaHHS EHEPreTUYHUX KOMILIEKCIB Y TEBHUX
perioHax; aHaii3 akTopiB, U0 BIUIMBAIOTh HA (DYHKIIOHAJTILHO- Ta apXITEKTYpPHO-
IUIaHYBaJIbHY OpraHi3aliilo; METOJl HaTypHUX oOcTexeHb icHytounx AEC; meton
KOMITJIEKCHOTO Ta MOPIBHSJIBLHOTO aHamizy o0’ekriB-aHanoriB AEC; knacudikaris
tunmiB AEC; BU3Ha4YeHHs KOHIENTyaJbHUX 3acaj mnpoektyBaHHs AEC; monin
oynisens 1 ciopyn AEC 3a mpuHIUnom iepapxii; KOMIUIEKCHA OLIHKA TEPUTOPIi 3
TOYKHU 30py MPUPOJHMUX, MICTOOYAIBHUX 1 JAHAIMIAPTHUX XapaKTEPUCTHUK; METO]
€KCIIEPUMEHTAIIBHOTO IIPOEKTYBAHHS; rpadoaHamiTHYHUN aHaii3 Ta
CUCTEeMAaTH3allisl JaHUX; METOJI KOMIT I0TEPHOT0 MOIEIIOBAHHS; METO KOMIIEKCHOT
OLIIHKY; BU3HAYEHHS MPUHLMMIIB (YHKIIOHAIBHO- Ta apXITEKTYpPHO-TUIAHYBAJIbHOT
oprasizaiiii; €CTETHYHO-0Opa3Ha OIlIHKa apXITEeKTypHUX pIllIeHb; BUSBJICHHS
ocoommBocteir posmimeHHs AEC; dbopmyBaHHS HOMEHKIATYpU apXiTEKTYpPHO-

KOMITO3ULIIHUX MPUIOMIB; pyHKIIOHabHE MoAentoBaHHs TepuTopli AEC.



Y migpo3giti 2.2 «®akTOpH, MO BIUVIMBAKTHh HA aPXITEeKTYpPHO-
IUIAHYBAJIbHY OPraHi3auil aTOMHUX eJIeKTPOCTAHUIN» BCTAHOBJICHO 30BHIIIIHI 1
BHYTpIIIHI (h)aKTOPH, 10 BILUTMBAIOTH HA MPOEKTYBAHHS Ta OYIIBHUIITBO aTOMHHX
CJICKTPOCTAHIIIN: TMPUPOJIHBbO-KIIMATHYHI, COIaJIbHO-CKOHOMIYUHI, TOJITHYHI;
MiCTOOY/TIBHI; (byHKII0HATFHO-TEXHOJIOT19Hi; THKEHEPHO-TEXHOJIOT19HI;
CaHITapHO-TIT1€HIYHI; apXITEKTypHO-IUIAaHYBaJIbHI;  00Pa30-IPOCTOPOBI;
€KOJIOT1uHI. TakoX MpoaHalli30BaHO BITUU3HSHUM Ta 3aKOPJOHHUU JOCBIJ
npoekTyBaHHs MicT-cynmyTHUKIB AEC (Ykpaina, ®@paniiis), BUSIBICHO iX OCHOBHI
apXITeKTYpHI Ta MICTOOY/IBHI OCOOJIMBOCTI; OIHKCaHI METOAM MPOEKTYBAHHS
CaHITapHO-3aXMCHO1 30HU Ta 30HU CIIOCTEpPEKeHHs B YKpaini Ta cBiTi (Himeuuunna,
CHIA);

Y  migposamini 2.3 «@yHKHIOHAJBbHO-NIPOCTOPOBA  OpraHizamis
NPOMHUCJIOBOT0  MaiilaHYMKAa ATOMHHX  €JeKTPOCTAHIIi»  BHU3HAYCHO
0COOJMBOCTI BHOOPY Ta NPOCTOPOBO-TJIAaHYBAJIbHOI OpraHizallii MpOMHUCIOBOTO
mainanunka AEC; Ha3BaHO 0cO0IMBOCTI (DYHKIIIOHATBEHO-TIPOCTOPOBOT Opraxizaiiii
npoMuciioBoro Mmaiinanunka AEC: KOMIAKTHICTb; pallOHaJIbHE 30HYBaHHS;
€KOHOMIYHICTh; OC€3IMEeUHICTh; IHTErparlis 3 IHPPaCTPYKTYPOIO PETiOHY; pO3p0OICHO
kinacudikauiro rpyn OyaiBens 1 cnopyn AEC BIZNOBIAHO iX XapaKTEPUCTHUK:
OCHOBHI BHpOOHHMYI 00’€KTH (SAPO CTaHIIiI); JOMOMIXKHI BUPOOHHMYI CHOPYAM;
3arajJbHOCTAHIIIIHI IHKEHEPHI CIIOPY/IU; COLllaIbHO-TT0OyTOBA Ta IHPpaCTPYKTypHA
30Ha; 3aXMCHI Ta CIEeUIANIbHI CIIOPY/IH.

VY migpo3aisi 2.4 «TunoJsioris 0CHOBHUX BUPOOHUYHUX OyiBesIb Ta CIOPY/
ATOMHHUX eJIEKTPOCTAHIii» CHOPMOBAHO THIIOJOTII0 OCHOBHUX BHUPOOHMUYUX
oyxaiBenp Ta cnopyn AEC: peaktopHHil Binmin (eHeproOJokn); TypOIHHHM 3ai;
CUCTEMHU OXOJIODKCHHsI (TpaaupHi, Opu3KkaiabHi OaceiiHu, BOJOCXOBHIIE-
O0XO0JI0/KyBau); BumineHo kputepii, Ha SKUX MOXe€ O0a3yBaTUCA THIIOJOTISA
peakTopHoro BiaiaeHHa (eHepro6sioky) AEC: 3a KOHCTPYKTHBHOI CXEMOIO
OyIiBETLHOTO KOMIUJICKCY; 3a TJIaHYBAJIBHO-TIPOCTOPOBOIO CTPYKTYPOIO; 32 TUIIOM
eHepro0JIoKa; 3a CTylneHeM 1HycTpianizaiii Oy IBHUIITBA; BUAUIIEHO KpUTEpli Ha

SAKUX MOXeE 0a3yBaTHUCS THUIIOJIOTISI CUCTEM OXOJOJKEHHS (TpagupHi, OpuU3KaibHI



OaceitHu, BogocxoBuIe-oxooakyBad) AEC; copMOBaHO THUIIOJIOT1IO TOJIOBHOTO
kopnycy AEC: panianbuuii, 6JI0KOBaHMM, JTIHIMHUN, A3€pKaTbHUN, IEHTPAIbHUA;
CXEMaTUYHO 300pakeHO ICHYIOUl KOMIIOHYBAJbHI PIIICHHS TOJOBHHX KOPITYCiB
AEC.

VY Tperbomy po3aiii «Pekomennaunii moa0 apxXiTeKTypHO-IVIAHYBAJIbHOI
opraizanii aTOMHUX eJIeKTPOCTAHLil» Ha OCHOBI MPOBEACHOTO JOCIIIKEHHS
BU3HAYEHO TMPUHIUIN apXITEeKTypHO-TUIaHyBalbHOI opraHizamii AEC Ta
pO3po0JIEHO TMpaKkTUYHI NOPUAOMH Ui peamizaiii NpUHLUIY TyMaHizamii
apxitektypHoro cepenoBuiia AEC. 3anpomnoHoBaHO 3ax0au 100 CTBOPEHHS
nyOniyHuX 1 iHPOpMaLIMHUX 30H, ecTeTu3alli (acajiB, BUKOPUCTaAHHS CyYacHHUX
MaTrepianiB, KOJBOPOBUX 1 CBITJIOBUX pilieHb. AmNpoOOBaHO pe3yJbTaTH
JOCTIPKEHHS. METOJOM EKCIIEPUMEHTAJIbHOTO MpOoeKTyBaHHSI. OKpeMy yBary
NPUALIEHO CTBOPEHHIO 30H penakcamii s nepconany AEC, mo crnpusioTh
MIJBUIIICHHIO TCUXOJOTIYHOI CTIMKOCTI Ta €(EeKTUBHOCTI Mpaili. 3anpornoHOBaHO
BHECEHHS 3MIH Ta JIONIOBHEHD Yy JIep:KaBHI HOPMATUBHI JOKYMEHTH.

VY migposaini 3.1 «IIpuHIUNU apXiTeKTYPHO-IUIAHYBAJIBHOI OpraHi3auii
aTOMHMX eJIEKTPOCTaHLii» cpOPMOBAHO MPUHLIUIIN aPXITEKTYPHO-TNIAHYBaJIbHO1
oprasizaiiii aTOMHHUX €JIEKTPOCTaHLIi: MPUHLIHI (PYHKI10HATBHO-TEXHOJOTTYHOTO
pPO3MOITY; NPUHIIMI OaraTopiBHEBOTO 3aXKMCTy; MPUHIMI EKCIUTyaTaliiHol
3pYYHOCTI; TPHUHIMI THYYKOCTi, MPUHIUI KOMIIJIEKCHOI O€3MeKH; MNPUHIUIT
rymMaHi3zailli apxitektypHoro cepeaosuina AEC.

Y migposaimi 3.2 Ilpomo3uuii moao apxiTeKTypHO-IJIAHYBAJIbHOL
opraunizauii 3axucty AEC B ymoBax BiiicbkoBux 3arpo3 (IIpuHomn
0araTopiBHeBOro 3aXHMCTY) PpO3IVIIHYTO Cy4YacHI METOAM IMBUIBHOTO Ta
1HQPACTPYKTYpHOTO  3aXUCTy aTOMHUX ellekTpocTaHiii. IIpoananizoBaHo
MPOCTOPOBO-TIJIAHYBaJIbHI PIIIEHHS 3aXUCHUX CIOPYJ, CUCTEM OE€3MEeKH Ta 3aX0u
niaBuiieHHs ctiikocti AEC 1o Hai3BUYaiHUX CUTYaIlld TEXHOTEHHOTO i BOEHHOTO
XapakTepy. 3ampoNOHOBAHO  ApPXITEKTYpHO-IHKCHEpHI  MPUHOMH  3aXUCTY

BiTun3HsIHUX AEC.



Y migpo3aini 3.3 «Pexomenaamii 10 peaJizanii npuHOUNY rymMasizamii
apxitektypHoro cepegoBuinia AEC» 3ampornoHoBaHO Tiaxoau A0 GhopMyBaHHS
NO3UTHUBHOTO CcOpuiHATTA apxiTekTypu AEC mmsixom 3HATTS  Oap’epis,
MIJBUIICHHS BIIKPUTOCTI, (OpPMYyBaHHS BIIUyTTS O€3MeKH Ta HAIIWHOCTI,
iHTerpamii 00’ekTiB y JaHAmadT 1 CTBOPEHHS «JmoAsHoro» obpasy AEC.
Bu3HnaueHO OCHOBHI TpUHOMH TyMaHi3amii apXiTEeKTYpHOTO CEepeIoBHIIA:
MPOCTOPOBO-TIJIaHYBaJIbHI, 1HXXCHEPHO-TEXHIUHI, KOMYHIKaIIHHO-1HGOPMaTUBHI,
apXITEKTypHO-KOMITO3UIIHHI Ta E€CTEeTHMYHO-pEKpealliiftHi, o mnepeadayaroTh
CTBOPEHHsSI MyOJIYHMX 1 pEKpeaniiHuX MPOCTOPIB, OIJISJAOBUX MalJIaHYUKIB,
IHTErpallil0 3 MICIEBOI0 1HPPACTPYKTYpOIO, 3aCTOCYBAHHS CBITJIONPO30PUX
KOHCTPYKIIH, Cy4aCHUX MaTepialliB, KOJIbOPOBUX 1 OCBITNIIOBAJIbHUX PIIIEHb. Y
MeXax EeKCIEPUMEHTAIbHOIO MPOEKTYBaHHS 3/A1MCHEHO ampoOaliio pe3yJsbTaTiB
JOCIIIJKEHHSI Ha MPUKIAAl €CKI3HMX (pacaJHUX pilleHb TYpOIHHOTO BiJJILJICHHS
eHeproosiokiB XmenbHuipkoi AEC Ta xoHuenmii HaykoBo-gocimigHOrO UEHTPY
A71epHOi P13UKH.

VY migposzgini 3.4 «PexkomeHnaaumii 1moao apxXiTeKTypPHO-IVIAHYBAJIbHOI
opraHizamii 30H pejgakcanii Ha AEC» HamaHo peKoMeHAaImii 11010
BJIOCKOHAJICHHSI ~ apXITeKTypHO-TUIaHyBaJibHUX  pimieHb  AEC  nwisixom
BIPOBA/PKCHHS 30H pefakcallii Ta BignounHky nepconany AEC; cdopmoBaHo
TUIOJIOTII0 30H peJakcallii; BU3HAUYE€HO NPUHLMUIM PO3TALIYBaHHS IMX 30H Ta
JOCTYIHICTh IO HUX; PO3POOJIEHO CXEMH MPUMILIEHb JJIs BIMOYMHKY MEPCOHAITY
AEC: cencopHa KiMHaTa; KIMHaTa CHy; KIMHaTa MCUXOJIOTTYHOTO PO3BAHTAKCHHS;
CIOpT3aJl; KIMHATa BIAMOYMHKY (O3BULISN); KIMHATA 1HAWMBIAyaldbHOI poOOTH Ta
B1JICO3B’S3KY 3 CIM’€10; MEAWYHHI ITyHKT. 3amporOHOBAHO BHECEHHS 3MIH Ta
JIOTIOBHEHb Yy Jiep’KaBHI HOPMATUBHI JOKYMEHTH.

KurouoBi cioBa: aToMHI €JEKTPOCTaHIli, MPOMHUCIOBA apXITEKTypa,
apXITeKTYpHO-TJIaHyBajJbHA OpraHizalis, aJanTUBHICTh apxiTektypu, BIM-
TEXHOJIOT1i, KpUTU4YHa 1HGPACTPYKTYypa, TyMaHi3aIlis MPOMHUCIOBOTO CEpeIOBHIIA,
Oe3rneka 00’€KTiB, €KOJIOT1YHA 1HTErpallisi IPOMHUCIOBUX TEPUTOPIi, BUPOOHHUYI Ta

rpomMajckki Oyaiii komiuiekciB AEC.



ABSTRACT

Burlaka Yulia Mykolaivna, Principles of Architectural and Planning
Organization of Nuclear Power Plants. — Qualification scientific work on the rights
of the manuscript.

Thesis for the degree of Doctor of Philosophy in the specialty 191
“Architecture and Urban Planning.” — Kyiv National University of Construction and
Architecture, Kyiv, 2026.

The introduction to the dissertation substantiates the relevance of the chosen
topic, defines the connection between the work and scientific programs and strategic
goals, and formulates the purpose, objectives, research methods, scientific novelty
of the results, and their practical significance.

The research is devoted to identifying the key principles of architectural and
planning organization of nuclear power plants and defining a number of techniques
for their implementation.

The first chapter, “Analysis of Experience and Current Trends in
Nuclear Power Plant Design,” provides a comprehensive analysis of the
development of nuclear energy on a global and national scale, focusing on the factors
that shape the architectural and planning organization of nuclear power plants. The
evolution of nuclear energy from the first industrial nuclear power plants to modern
new-generation plants is considered, and key problems in the industry related to
technological and radiation safety, spent nuclear fuel disposal, environmental risks,
and public perception of nuclear energy are identified. An analysis of
interdisciplinary scientific research, sociological research, and foreign and domestic
nuclear power plants was conducted.

Subsection 1.1, “Analysis of the Energy Infrastructure Problem Under
Study,” examines the historical stages of nuclear energy development and analyzes
its role in the modern energy systems of various countries. Particular attention is
paid to the importance of nuclear energy for Ukraine's energy security in the context

of crisis and military challenges. A summary of domestic and foreign scientific



research of an interdisciplinary nature covering the technical, environmental, social,
and economic aspects of the development of nuclear energy has been carried out.
The growth of scientific interest in issues of safety, the efficiency of NPP operation,
the impact of emergencies, and the formation of public trust is demonstrated. At the
same time, it has been established that in architectural science, the issue of nuclear
power plants remains insufficiently researched and is presented mainly indirectly —
through issues of industrial architecture, revitalization of industrial territories,
development of satellite cities, the formation of multifunctional industrial buildings,
post-industrial landscapes, sustainable development, inclusiveness, and digital
design methods (M. Dyomin, O. Ivashko, G. Kovalskaya, O. Kashchenko, I. Bulakh,
V. Smilka, N. Biloshitskaya, G. Tatarchenko, L. Yu. Bridnya, G. I. Dorokhina, I. L.
Kravchenko , I. O. Merylova, T. M. Mazur, O. O. Fomenko).

Subsection 1.2, “Trends Affecting the Location and Architectural and
Planning Organization of Nuclear Power Plants,” highlights the key trends that
determine the architectural and planning organization of NPPs: higher safety
standards (multi-barrier systems, double reactor shells, passive cooling systems);
modularity and standardization, which reduce construction time and project costs;
the need to take into account environmental constraints and the requirements of the
Paris Agreement; the role of social perception, public trust, and the creation of a
positive image of nuclear energy. It has been determined that the new generation of
reactors (EPR, AP1000, ESBWR, ACR-1000) are not only technologically more
advanced, but also feature new architectural and planning solutions: integration of
systems into compact units, increased energy efficiency, and the use of flexible fuel
cycles.

Subsection 1.3, “Analysis of Domestic and Foreign Examples of Nuclear
Power Plants,” provides a comparative analysis of architectural and planning
solutions for nuclear power plants in various countries around the world and in
Ukraine. Characteristic approaches to the organization of industrial sites have been
identified, which have become the basis for further generalizations and

recommendations. Examples of projects in France, the USA, China, and South



Korea are given, and Ukrainian nuclear power plants (RNPP, KNPP, ZNPP, PNPP)
are analyzed.

The second section, “Methodological Foundations and Features of the
Architectural and Planning Organization of Nuclear Power Plants,”
substantiates a set of methods for researching the architectural and planning
organization of NPPs (historical-analytical, field, experimental). External and
internal factors influencing the design of NPPs are identified. The features of the
functional and spatial organization of industrial sites are formulated—compactness,
rational zoning, safety, and integration with infrastructure. A classification of groups
of buildings and structures of nuclear power plants and a typology of the main
production buildings and structures of nuclear power plants are proposed.

Subsection 2.1, “Research Methodology,” describes the general research
methodology using the following methods: historical-evolutionary method; analysis
of the preconditions for the formation of energy complexes in certain regions;
analysis of factors influencing functional and architectural-planning organization;
method of field surveys of existing NPPs; method of comprehensive and
comparative analysis of NPP analogues; classification of NPP types; definition of
conceptual principles of NPP design; division of NPP buildings and structures
according to the principle of hierarchy; comprehensive assessment of the territory in
terms of natural, urban planning, and landscape characteristics; experimental design
method; grapho-analytical analysis and systematization of data; computer modeling
method; comprehensive assessment method; determination of the principles of
functional and architectural-planning organization; aesthetic and visual assessment
of architectural solutions; identification of the specific features of the NPP location;
formation of a nomenclature of architectural and compositional techniques;
functional modeling of the NPP territory.

Subsection 2.2, “Factors Affecting the Architectural and Planning
Organization of Nuclear Power Plants,” identifies external and internal factors
that influence the design and construction of nuclear power plants: natural and

climatic; socio-economic; political; urban planning; functional and technological;



engineering and technological; sanitary and hygienic; architectural and planning;
image and spatial; environmental. It also analyzes domestic and foreign experience
in designing satellite cities for nuclear power plants (Ukraine, France), identifies
their main architectural and urban planning features, and describes methods for
designing sanitary protection zones and observation zones in Ukraine and around
the world (Germany, USA).

Subsection 2.3, “Functional and spatial organization of the industrial site
of nuclear power plants,” defines the features of the selection and spatial planning
of the industrial site of a nuclear power plant and lists the features of the functional
and spatial organization of the industrial site of a nuclear power plant: compactness;
rational zoning; cost-effectiveness; safety; integration with the region's
infrastructure; a classification of groups of NPP buildings and structures according
to their characteristics has been developed: main production facilities (core of the
plant); auxiliary production facilities; general plant engineering structures; social
and domestic and infrastructure zone; protective and special structures.

Subsection 2.4, “Typology of Main Production Buildings and Structures
of Nuclear Power Plants,” provides a typology of the main production buildings
and structures of NPPs: reactor department (power units); turbine hall; cooling
systems (cooling towers, spray pools, cooling reservoir); Criteria are identified on
which the typology of the reactor compartment (power unit) of a nuclear power plant
can be based: by the structural design of the building complex; by the spatial layout;
by the type of power unit; by the degree of industrialization of construction; criteria
have been identified on which the typology of cooling systems (cooling towers,
spray pools, cooling reservoirs) of NPPs can be based; a typology of the main
building of NPPs has been formed: radial, block, linear, mirror, central; Existing
layout solutions for the main buildings of nuclear power plants are schematically
depicted.

In the third section, “Recommendations for the architectural and
planning organization of nuclear power plants,” based on the research conducted,

the principles of the architectural and planning organization of nuclear power plants



are defined and practical techniques for implementing the principle of humanizing
the architectural environment of nuclear power plants are developed. Measures are
proposed for the creation of public and information areas, the aestheticization of
facades, and the use of modern materials, color, and lighting solutions. The results
of the study were tested using experimental design methods. Particular attention is
paid to the creation of relaxation areas for NPP personnel, which contribute to
increased psychological stability and work efficiency. Amendments and additions to
state regulatory documents are proposed.

Subsection 3.1, “Principles of Architectural and Planning Organization
of Nuclear Power Plants,” sets forth the principles of architectural and planning
organization of nuclear power plants: the principle of functional and technological
distribution; the principle of multi-level protection; the principle of operational
convenience; the principle of flexibility; the principle of comprehensive safety; the
principle of humanization of the architectural environment of nuclear power plants.

Subsection 3.2, “Proposals for the Architectural and Planning
Organization of Nuclear Power Plant Protection in Conditions of Military
Threats (Principle of Multi-Level Protection),” examines modern methods of
civil and infrastructure protection of nuclear power plants. It analyzes spatial
planning solutions for protective structures, security systems, and measures to
increase the resilience of nuclear power plants to man-made and military
emergencies. It proposes architectural and engineering techniques for protecting
domestic nuclear power plants.

Subsection 3.3, “Recommendations for implementing the principle of
humanizing the architectural environment of nuclear power plants,” proposes
approaches to forming a positive perception of nuclear power plant architecture by
removing barriers, increasing openness, creating a sense of safety and reliability,
integrating facilities into the landscape, and creating a “human” image of nuclear
power plants. The main techniques for humanizing the architectural environment are
identified: spatial planning, engineering and technical, communication and

information, architectural and compositional, and aesthetic and recreational, which



involve the creation of public and recreational spaces, observation decks, integration
with local infrastructure, the use of translucent structures, modern materials, color
and lighting solutions. Within the framework of experimental design, the results of
the study were tested using the example of preliminary facade solutions for the
turbine department of the Khmelnitsky NPP power units and the concept of the
Research Center for Nuclear Physics.

Subsection 3.4, “Recommendations for the architectural and planning
organization of relaxation areas at NPPs,” provides recommendations for
improving the architectural and planning solutions of NPPs by introducing
relaxation and recreation areas for NPP personnel; a typology of relaxation areas has
been developed; the principles for the location of these areas and their accessibility
are defined; layouts for NPP staff recreation areas are developed: sensory room;
sleep room; psychological relief room; gym; recreation (leisure) room; room for
individual work and video communication with family; medical center. Changes and
additions to state regulatory documents have been proposed.

Keywords: nuclear power plants, industrial architecture, architectural and
planning organization, architectural adaptability, BIM technologies, critical
infrastructure, humanization of the industrial environment, facility security,
ecological integration of industrial territories, industrial and public buildings of

nuclear power plant complexes.



