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OIIHKA CTAHY EHEPTETUYHOI'O OBJIATHAHHS YKPATHM TA IHIIUX KPATH

AHOTALIA Ilpoyec napowysanHs eHepeemuiHux nomyaicHoCmell, Wo HAnpasieHull Ha 3a6e3neuents 3p0Ccmaii020 nonu-
MY CRONCUBAHHSA e/LeKMPOEHEP2il, YCKIAOHEHUN HAABHICMIO 3HAYHOI KITbKOCMI eHep20bloKI8, SKi 6ioNpayoeanu npoeKmuull
mepMmin ekcniyamayii. Ane gimuusHaHA i 3aKOPOOHHA NPAKMUKA NOKA3ZVE, WO PakmuyHull mepmin eKcniyamayii enepeoono-
KIi8 4acmo cymmeeo nepesuwyye npoeKmuull mepMmin excniayamayii, 3aa6nenuil supoouuxom. I[Ipooosoicenns mepminy exc-
nayamayii dirouux eHepeoOI0Ki6 € 3a2abHONPULIHATON MINCHAPOOHOIO NPAKMUKOI, W0 3a0e3neyye niompumKy upooHuy-
mea enekmpoenepeii Ha 00CAZHYMOMY Di6HI 00 68e0eHHs HOBUX eHep2O2eHepYIouUX nomyoscHocmel. B cmammi npusedenuil
AHANI3 NOMOYHO20 CIAHY EHEeP2eMUYH020 00IAOHAHHS MEeNI0BUX MA AMOMHUX eHep2obrokie Yipainu. Beebiuno suceimneni
OCHOBHI 8iOMIHHOCII Ma NPoOAEMU NPU OYIHYI 3ATUUKOB020 PECYPCy KPUMUUHUX e/leMeHmie meniogux ma amomHux enep-
2oonokig. Ilpedcmaesnenuii NOpiGHANbHUL AHANT3 GIMYUSHAHUX [ 3aPYOINCHUX MEMOO0I6 OYIHKU 3ANULUKOBO20 pecypcy 001a0-
nanns. Ilopywena ocnosna npobnema 3abe3neuenns cmitiko2o QyHKYIOHY8aHHs eHepeoOIoKIE.

Knruoei cnosa: enepeodiok, naposa mypoina, HapoOimoK, 3aIUMKO8ULl pecypc, KPUMUYHUL eleMeHm.

0. CHERNOUSENKO, T. NIKULENKOVA, A. NIKULENKOV

STATE ASSESSMENT OF UKRAINIAN AND OTHER COUNTRIES POWER EQUIPMENTS

ABSTRACT The power capacity growth to meet increasing electricity demand is complicated by a significant number of
power units having operating lifetime expired. However, the domestic and foreign practice shows that the actual operating
life of power units is often substantially longer than it is claimed by manufacturers. Lifetime extension of existing power units
is @ common international practice ensuring power generation at the achieved level until new power generating capacity is
put into operation. The article provides analysis of the current state of power equipment of Ukrainian thermal and nuclear
power plants. The main differences and problems in assessment of remaining service life of critical components of TPP and
NPP units are comprehensively considered. A comparative analysis of domestic and foreign methods for equipment remain-

ing life assessment is provided. The main problem of ensuring sustainable unit performance is raised within the article.
Key words: unit, steam turbine, operating time, remaining time, critical component.

Beryn

Bapro 3a3HaumMTH, 10 TMOJOBXEHHS TEPMiHY
eKCIUTyaTalii JIF0YuX €HEepProOJIOKiB EICKTPOCTAHIIIH
CBITY € ONHUM i3 HaiOLTPm e(peKTHBHUX HANpPSIMIB
3a0e3meueHHsT OKYIHOCTiI KamiTaJOBKJIaJAeHb B €HEp-
reTuyHy ramy3b. ONiHOYHI JaHi, OTpHUMaHi Pi3HUMHU
aBTOpaMH, KOJHMBAIOThCs B jiana3oni Bijg 15 mo 40 %
BapTOCTi HOBOi enekTpocTanuii. Lle JocTaTHRO CyTTe-
Ba CKJIaJl0Ba 3aTpaT, HaBiTh SKIIO MPUHAMATH IO OIli-
HKY 10 MiHIMaJbHOMY piBHIO. BU3Ha4eHHS TeXHIYHO-
ro craHy OOJIQJHAHHS, aHaJi3 IMOIIKOMKCHb Ta Bif-
MOB, TIPUYWH I MEXaHi3MiB BUHUKHCHHS TEe(EKTIB Me-
TaJly, BUBYCHHS IIPUYHH i MEXaHI3MiB HOT'O CTapiHHA €
OJIHI€IO0 13 OCHOB 3a0e3meueHHs HamiliHoI, Oe3rneyHoil
eKCIITyaTallil Ta BU3HAUYCHHS MOXJIMBOCTI ITOJIOBXKEH-
HS TEpPMiHy CeKCIUTyaTallii oONaJHaHHS TEIUIOBHX 1
ATOMHHX €JICKTPOCTAHIIi}, B TOMY YHCIi TypOiH.

Meta podoTu

Merta pobotu mossfirae B aHaJi31 CTaHy eHepre-
THYHOTO OOJIaJHAHHS TEIUIOBUX Ta aTOMHHX €JICKTPH-
YHHX CTaHIIH i BUABICHHI OCHOBHHUX (DaKTOpiB BHYE-
pIaHHs pecypcy HaHOro 00Na HAHHS.

CTaH eHepreTH4YHOro 00JIaTHAHHSA
TeIJIOBUX eHeprodJIoKiB

CraH EeHEepreTH4YHOro OOJAJHAHHS TETUIOBHX
€HEeproOJIOKIB YCKIIATHIOETHCS THM, IIO €IEKTPOCTaH-
1ii 3M1iCHIOIOTH CBOIO JiSUTbHICTh B YMOBaX MOCTiHHO-
ro HenodinancyBanus. Hacmiakom pobotu Ha mopa-
JBHO 1 (DI3MYHO 3acTapijoMy OOJaJHAHHI SIBJIAETHCS
BHCOKA MMHUTOMAa BHUTpATa MajMBa i BUCOKI IMOKA3HUKU
3a0pyAHEHHS] HABKOJIMIIHBOTO CEPEIOBHUIIIA.

Pecypc eHeproyCTaHOBKH B IIJIOMY TPHHHATO
MPUPIBHIOBATH 10 pecypcy TypOiHH, TOMY IO ii 3aMi-
Ha TIpHUBEAE 10 Pi3KOro pocTy BUTpar. Poropu mapo-
BUX TypOiH € BIANOBITaTbHIMH CIEMEHTAMH, 1[0 BH-
3HAYalTh, MO CYTi, pecypc MapoBoi TypOiHH. YMOBHU
iX eKcIuryartallii — BUCOKHH piBeHb TeMIepaTyp i Ha-
pyT, 0OYMOBIIOIOTh XapaKTep MPOTIKaHHSA IPOLECIB
MOB3yYOCTI 1 MaJOIMKIOBOI BTOMH. [Iporao3yBaHHS
(akTUYHOTO pecypcy pOTOpiB MapoBHUX TYypOiH B ja-
HHUI Yac € OJHMM 3 OCHOBHMX 3aBIaHb JIarHOCTHUKH
pPOTOpIB 3 BEIHMKHM HAINPALIOBAHHAM 1 Yy 3B’SI3KYy 3i
CKJIaJIHUMH YMOBaMH iX HaBaHTa)KCHHS.

3a nepuii nepioq podotu (mo 1983 p.) poro-
PU BHCOKOTO 1 CEpeIHBOTO THUCKY TYpOiH BCIX THIIIB
mokazanu cebce HamiftHuMHU. Jlanpmie Oyino BHSBICHO
3aKOHOMIpPHE 3HID)KEHHS MIIHICHUX BIIACTHBOCTEH
POTOPHHUX CTaJlel, IPOTE BOHO HE CYIPOBOIKYBAJIOCS
3HIKCHHSAM IDIACTUYHOCTI 1 TPIMIMHOCTIHKOCTI, TOMY
3aJIMIIABCS 3HAYHMI 3ammac MIIHOCTI BKJIFOYAIOYH JOB-

© 0. 10. Yeproycenko, T. B. Hikynenkosa, A. I'. Hikynenkos, 2016

22

Bicnux HTY «XIII». 2016. Ne 8(1180)



ISSN 2078-774X (print)

Enepeemuuni ma mennomexuniyni npoyecu i ycmamxy8aHHs

TOTPUBAIY MIlHICTh. Lle 103BOIMIO BIBIYI TOAOBKH-
TH NIapKOBHH pecypc TypOiH notyxuictio 200 MBT.
Hopmanemi mocmimkernas B 1984—-1994 pp. namu
TMiACTaBH TSI IPUITYIICHHS MOXKJIMBOCTI ITOJaJIbIIOTO
MTOJTOBKEHHST Pecypcy TYpOiH BEIHKOI IOTYKHOCTI,
MPOTEe BXXE€ HA OCHOBI IHIUBIAYaILHOTO MiTXOAY IO
OLIIHKH CTaHy KOXHOI KOHKpeTHOi TypOiHm. Takuit
MiIXiJ AaB MOXIIUBICT TOBHIIE BPaXxOBYBAaTH iHIH-
BiJlyaJlbHI OCOOJIMBOCTI 1 pe3epBH KOXXHOTO arperary
(peaspHi 0COOIMBOCTI HOTO eKCIUTyaTalii, hakTHIHUIT
CTaH MeTaiy), iHAWBiAyanbHi HemOTiKH 00’ €kTy. Bin
JI03BOJISIE Y KOXKHOMY KOHKPETHOMY BHIAJIKY BHPIIIY-
BaTH 3aJjady Ipo BHOIp BapiaHTy MOJOBXKEHHS pecyp-
Cy 3 ypaxyBaHHSM peaTbHUX MOXKINBOCTECH BIIACHUKA
(emexTpocraHilii, €eHEProCUCTEMH) B YACTHHI 00’eMy
BIZTHOBHOTO PEMOHTY, PEKOHCTPYKIIii, 4acTKOBOI 3a-
MiHHU BY3IIB 1 JeTayelf, OCHAICHHS JOJaTKOBUMHU 3a-
cobamMu KOHTPOIIO 1 MIarHOCTHUKH, HAPEIITi, KOpery-
BaHHs MOJANBIINX PEXUMIB ekcrutyaTarii [1-5].

3a nepiox 3 80-X pOKIB MO0 CHOTOHINIHIA ACHB
MPOBEJCHUI KOMIUIEKC HAayKOBO-AOCIIIHUX POOIT 1
HAKOTMYCHUH IOCBIiI CKCIUTyaTallii, siKi JO3BOJITIOTH
30UTPITUTH TAPKOBI TEPMIHH eKCIDTyaTamlii TypOiH
OumbIe yuM B 2 pasu. BupoOneHi miaxoau 10 mMog0B-
JKCHHS TePMIHY CIIy)XKOM 007aTHAHHS, SKE 3HAXOIUTH-
cs Ha PI3HUX CTadisIX BUYCPIAaHHS (i3UIHOTO PEecypCy
[6-8].

CuTtyauisi, sika CKJIalach Ha CHEPreTHYHOMY
PUHKY YKpaiHH CBIIYUTH MPO HEOOXiTHICTH 301JIb-
IIEHHS poOOYNX MOTYKHOCTEH, 10 BiAMOBITHO BUMa-
rae OHOBJICHHs a00 MOBHY 3aMiHy 00JIaJHaHHS TEIIO-
BUX EJIEKTPOCTAHIIl BIPOJOBXK HACTymHHX 15—
20 pokiB. B YkpaiHi 74 eHeproOJIOKH TEIJIOBHUX EJICK-
tpuunux cranuiii (TEC) moryxnictio 150-800 MBT
13 102 3HaX0M9ThCA HA MEXKI MIEPEBUIICHHS TAPKOBOTO
pecypcy (220 tuc. ronun). HampamoBanus Typ6in
BEJINKOI OTY)KHOCTI ITOKa3aHo Ha puc. 1.
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Puc. 1 — Hanpayrosanns mypoin mennosux erexkmpocmanyin JJTEK cmanom na 01.01.2015 p.:
a — nanpayiosanns mypoin nomyoscricmio 200 MBm;, 6 — nanpayiosanns mypoin nomyacnicmio 300 MBm
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3 2007 poky JIOHEUBKOKW  MMAJHUBHO-
eneprernunoro kommnaniero (JJTEK) momepHizoBaHo
17 enepro6mokiB. B pamkax maHoi mMopnepHi3arii Bif-
Oynoch OHOBICHHA a00 3aMiHa MPAaKTUYHO BCHOTO
oOnagHaHHS CHeproONOKiB: KOTIIB, TypOiH, TeHepa-
TOpiB, TpaHC(HOPMATOPIB i AOMOMIKHOTO EICKTPOOO-
JaJHaHHA, BIPOBA/PKCHI aBTOMAaTWYHI  CHCTEMH
YIPaBIiHHSA TEXHOJOTIYHUMH Tiporiecamu. Lle mo3Bo-
JIMJIO TIOOBXHUTHU TEPMiH eKCIDTyaTalii eHeproOIIoKis,
B TOMY YHCJIi 30UIBIIMTH BCTAaHOBJIEHY MOTYXHICTB,
PO3IMIMPUTH Jiala30H MaHEBPEHOCTi, MOCSITTA 3HU-
JKCHHsSI MTUTOMOI BUTpAaTH MaJvMBa HA BUPOOHMIITBO
kKBT'Toz., 110 IMO3UTUBHO BIUIMBAE Ha €KOJOTIYHI Xa-
pakrepuctuxu TEC.

MopnepHnizanis TEC nHampaBinena Ha 3a0e3me-
YeHHs HaJiiHOro 1 Oe3mepebiifHoro BUPOOHUIITBA
eNeKTpoeHeprii. PexoHcTpyKIiss eHeproOJoKiB nana
OG'ennaniii enepreruuniii cuctemi (OEC) VYkpainm
nmonatkoBi 324 MBt motyxHocti. Ha 2020-2030 pp.
KOMIIaHI€I0 3aIIaHOBaHEe KOMIUIEKCHE BIPOBAKEHHS
aBTOMatuyHoi cuctemu ynpasiinast (ACY).

AHaJi3 cTaHy aTOMHHUX eHeprooJiokiB YKpaiHu

AHati3 cTaHy aTOMHHX €Hepro0yokiB YkpaiHu
MOKa3ye, IO Y 3HAYHOI YaCTHHHU CHEepProOIoKiB 100i-
rae KiHIIA MPOSKTHUIA TepPMiH eKcInTyaTaiii, abo mpoe-
KTHHUIl TepMiH Bxke OyB momomxeHuil (puc. 2). Ykpai-
Ha B JaHWA 4ac Mae 15 eHeproOJOKiB Ha YOTHPHOX
ATOMHHUX EJICKTPOCTAHIIH i3 BCTAHOBJEHOIO 3arajb-
HOoro moTyxHicTio 13,835 I'BT. Bci mi atomHI enekT-
pocTaHLii eKCIuTyaTyIoThes AepxkaBHUM lliampuemct-
BoM HarioHanbHa aTOMHa €HeproreHepyroda KoMIia-
Hist «EHeproarom». IIpoGnema BHuepmaHHs pecypcy
E€HEPTETHYHOTO O0JIaJIHAHHS € CITIJIBHOIO JJISI CBITOBO1
SIIEPHOT MIPOMMUCIIOBOCTI. AJie JOCBiN eKcIuTyaTtarlii
AaTOMHHUX €JIEKTPOCTaHILi{ IOKa3aB, MO (aKTHIHUI
TEPMiH CIy’)KOM OCHOBHOTO OOJIaJJHAaHHSI Habarato
BUILUH YUM Nlepe10adanoch B MUHYJIOMY.

Excryaranist y moHaJ NpOEKTHUH TEPMiH MO-
ke OyTH J03BOJICHA TUTGKH 32 YMOBH, IO PIBEHb 0€3-
MEKH CHEProOJIOKy aTOMHOI eJNEKTPUYHOI CTaHIIil
(AEC) He HIDKYe, HIX BCTAHOBICHHH B YMHHHUX HOP-
Max i mpaBwiax 3 SAEPHOI Ta paaialiiHOl Oe3MeKH.
Excrmyaranisi enepro6moky AEC micnst TOCSTHEHHS
MPOEKTHOTO TEPMiHY €KCIUTyaTallii MOKIINBA TUTbKH Y
pa3i BHECEHHS 3MiH JI0 JIIEH3ii Ha MMpaBo 3MiHCHEHHS
JUSTTBHOCTI «EKCIUTyaTallis S7AepHOI YCTAaHOBKH», IO
CTOCYIOTHCS TEPMiHIB €KCILTyaTallii eHeproOIOKiB.

PimenHs nmpo AOIMINEHICTE 3MIACHEHHS 3aX0/IiB
3 TOJOBXKEHHS eKcIutyaTanii eHeprobmoky AEC
NpUiiMae eKCIUTyaTyloda Oprasizallis, BUXOIIYH 3
MOJKJIMBOCTI 3a0e3MeveHHsT Oe3MeK Ha PiBHI, BCTAHO-
BJICHOMY B YMHHHMX HOpPMax i MpaBWiax 3 SJIEPHOI Ta
pamiamiiiHoi Oe3MeKd, NUIIXOM MPOBENEHHS aHali3y
€KOHOMIYHUX (DAaKTOPIB Ta TEXHIYHOTO CTaHy KPUTHY-
HuX eneMeHTiB 6510ky AEC. OgHUM 3 TaKuX KPUTHY-
HUX €JIEMEHTIB € TypOiHa.

B sxocTi iHOMBIIyaJBHOTO 3AJIMIIKOBOTO pe-

cypcy TypOiHH CHiJ NPUIMaTH HaIpaIfoBaHHS TypoOi-
HU BiJI MOMEHTY KOHTPOIIO ii TEXHIYHOTO CTaHy IO
Mepexoay B TpaHUYHUI CTaH.

B OCHOBY OIIIHKH 3aJIHIIKOBOTO pECypcy Typ-
0iHM IOBHHHI OyTH TIOKJIaICHi:

— IHIUBIAyalIbHUA MiAXiA OO TPOTHO3YBaHHS
TPaHINYHOT'O CTaHy TypOiHU Ta ii CKIaJOBUX YaCTHH;

— IPUHIUT «OE3MMeYHO] eKCIUTyaTalii 3a TeXHi-
YHUM CTAHOM», 3TIJHO 3 SIKHMM, OIlIHKAa TEXHIYHOI'O
cTaHy TypOiHHM 3IIHCHIOETHCS MO BH3HAYAIbHUX Ta-
pameTpax TEeXHIYHOTO CTaHy, 110 3abe3mneuye i Hafiii-
Hy Ta 0Oe3neyHy eKCIUTyaTaIlilo 3TiTHO HOPMAaTHUBHOI,
TEXHIYHOT Ta MPOEKTHOI JOKYMEHTAIIIT,

— CKCIIEPTHA OIIHKA TEXHIYHOTO CTaHy 1 3aiH-
IIKOBOTO pecypcey.

3HayHUNA Tporpec B OONACTI YIOCKOHAJCHHS
nporoynux yactuH maposux TypOiH TEC i AEC Bu-
3HAYWB IIOSIBY HOBUX BHCOKOC(EKTHBHHUX METOIIB
MOJICPHI3aIlii AIF0YOTO SHEPTeTHYHOTO OONIaTHaHHS 31
3HAYHHUM IIJBHINECHHIM IX TEXHIKO-€KOHOMIYHHMX Ta
eKcIutyataiiaux moxasHukiB. Y BAT «Typ6Goartom»
Oynu po3poOiieHi Ta peai3oBaHi MPOESKTH MOJAEpHi3a-
uii Typ6in tuny K-220-44, mo npamrorote Ha AEC

Ykpainu.
B 2014 poui BinOynocst 3HMKEHHS 00’ €MIB Te-
Hepamii  eJEeKTPOCHEeprii  TeIIoeIeKTPOLCHTpai

(TELL), uro oOyMOBIICHO BBEJCHHSM YPSAY JIMITIB Ha
CIHOXKUBAHHS MPUPOJHOTO ras3y, SIKUi CIIy>KUTh OCHO-
BHOIO CHPOBHHOKO Uil BUPOOHUITBA. JIJIsI MOKPUTTS
YTBOPEHOTO IeQilUTy IMOTYXHOCTEH OyJO IIigHATE
6a3zoBe HaBanTaxeHHst Ha AEC. AtoMHi craHmii 30i-
JBIIMIN  BUPOOHHMUTBO eJekTpoeHeprii Ha 6,2 %
(88,4 mupa. kBrroz.).

Eneprernune o6jagHanns
eHepro0JoKiB IHIIUX KpaiH

Eneprernune oOnamHaHHA CHEProOJIOKiB iH-
IUX KpaiH TaKoX IOTpeOye MOMOBXKCHHS TEPMIiHY
foro ekcruryaramii. [IpoMHCIIOBO pO3BHHEHI KpaiHU
3axoqy TaKOX MOJOBXKYIOTH TEPMiH EKCILTyaTaril
paHillle BCTaHOBIICHOTO €HEPTETUYHOTO OONaJHAHHS,
ajie MOJOBKCHHSIM TePMiHy eKCIUTyaTallii KOHKpeTHOl
€HEeProyCTaHOBKH MOYMHAIOTH 3aMaTUCh MO Mipi BU-
YepHaHHs ii IPOEKTHOTO pecypey. Y CBiTi BUKOHYIOTh
HE TUIBKM MOBHE OHOBJICHHS E€HEPreTUYHUX YCTAaHO-
BOK Ha OCHOBI 00JaJHAaHHS HOBOT'O ITOKOJIIHHSA, ajie i
3aX0MM 3 PEKOHCTPYKINi Ta MOJAEpHi3allii Jit09oro
EHEPreTUYIHOr0 OOJagHAHHA i3 3aCTOCYBaHHSIM YIIO-
CKOHAJICHHX CJIEMCHTIB, JeTajei i By3niB. HaitOinpm
e(eKTUBHUM € TEXHIYHE MEepeo30pOEHHS 3 BHUKOPHC-
TaHHIM Cy4YaCHHUX TEXHOIIOTIH.

Awmepukanchki criemianicta [9] BBaxarTh, 10
IIPH PO3PaXyHKOBOMY peCypci eleMeHTiB 00IaHaHHS
enekrpoctaniii Big 30 1o 40 pokiB iX HOIIBHO eKC-
iyaryBati 10 HapoOiTky 50-80 pokie. B CILA Ta-
KO pOOJIATH CIIpoOM KOHTPOJIOBATH PIiCT TPIIIMH B
pOTOpax A0 FPAHUYHOI BETMYUHHU.
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Puc. 2 — Hanpayiosannsi myp6in amomuux erexkmpocmanyiti cmanom na 01.01.2015 p.:

a — nanpayrosannsi mypoin nomyoicuicmio 1000 MBm; 6 — nanpayiosanns mypoin nomyaxcnicmio 220 MBm;
BII 34EC - giookpemnene nionpuemcmeo «3anopizvxa AEC»; BII XAEC — gidoxpemnene nionpuemcmeo «Xme-
avHuyvka AEC»; BII FOVAEC — giookpemnene nionpuemcmeo «FOaicno-Yrpaincoka AEC»; BII PAEC — ido-
KpemaeHe nionpuemcmeo «Pignencoxa AEC»

3rifHO OIIIHOK aMEpPUKAHCHKUX CHEPTETHUKIB
TTOJTOBKEHHS TEPMiHY CITy)KOM SHEpPTeTHYHOTO 00JIai-
HaHHI Moxe cikiagata 1o 20-30 % Baprocti OymiB-
aunrea HoBoi TEC, mo 103Bojsg€ BBaKaTH ITOJIOB-
JKCHHSI PEeCypCy IOCTaTHBO BHTIIHUM 3 CKOHOMIYHOI
TOYKH 30DYy.

Ilpu migxoai HIMEHBKHX BYCHHX 1O JAHOTO
MUTAHHS TMOE€THYIOTHCS PO3PaxXyHKOBI METOIH, pe-
3yJIbTaTH KOHTPOJIIO METally 1 JIOCHI/PKEHHS 3pa3KiB.
BoHU I0OMOBHIOIOTHL OIMH OJHOIO, OCKIIBKH YacTo

3acTocyBaTd Ae(hEeKTOCKOMIIO 1 1HII IHCTPYMEHTAIbHI
METOJU JOCTATHBO CKJIAIHO.

AHaNOTIYHAN MIXiT SIK B YKpaiHi BUKOPHCTO-
BYETHCS 1 B IHIIUX KpaiHax CBIiTYy — IMPOBOIMUTHCS PO3-
paxyHKOBHII aHalli3 3 MaKCHMaJbHHM BpaxyBaHHAM
PEe3yabTATIB JOCTIHKEHb 1 BHSBIISIOTHCS HAWOUIBII
HanpyxeHi eneMeHTH. [licyis 4oro i eneMeHTH mepe-
BIpSIFOTHCS 3@ TOITOMOI'OK0 METO/IIB 1HCTPYMEHTAIbHO-
T'0 KOHTPOJIIO.
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BucHoBku 9

OcHOBHOIO TTpo0JIEMOI0 3a0e3MeueHHs CTiHKOo-
ro (yHKIIIOHYBaHHS €HEPrOOJIOKIB TEIUIOBHX i aTOM-
HHX €JICKTPOCTAHILIN € IOJIOBXEHHS pecypcy Ta MOK-
pamieHHs iX MaHEBPEHOCTI IpHu 3a0e3ledeHHI Haiii-
HocTi poboTtu. Cran obmamgHanas TEC Buximkae 00-
IPYHTOBaHE 3aHCIOKOEHHS, IO OOYMOBIIOE HEOOXidA- 1
HICTh MPUUHATTS HEBINKIAAHUX il Jis cTtabimizarii
CUTyalii B €HEpreTHIli, B MEpIly 4epry, Ui MOKpa-
IIEHHS TEXHIYHOTO CTaHy OONagHAaHHS Ta peaji3arii
3aX0/1iB IO CTBOPEHHIO HOBOT'O OOJIaTHAHHSI JJIsl TeHe-
PYIOUHX MOTYKHOCTEW 3 ypaxyBaHHSIM MpoOieM eHep-
roe()eKTUBHOCTI Ta €KOJOTIYHOI CYMICHOCTI 3 HaBKO-
JMIIHIM CEPEAOBHIICM.
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AHHOTAILIHA [lpoyecc HapawugaHus sHepeemuyeckux MOWHOCMell, 4mo Hanpaeien Ha obecnedeHue pacmyuezo cnpoca
nompeobnenus 1eKmpodIHePUL, YCAOHCHEHHBLIL HATUYUEM SHAYUMETbHO20 KOUYeCmed IHep2o00K08, Komopsle ompaboma-
U npoexmuulll cpox dKcnayamayuu. Ho omeuecmeennas u 3aepanuunas npakmuka nokazeléaent, 4mo Gaxmuieckuii cpox
IKCNIyamayuu 3Hep20blI0K06 Yacmo CyujecmeeHHO npegvluiaem npoeKmHulli CPOK IKCIIYaAmayuul, 3as161eHHbLE NPOU3B00U-
menem. IIpoonenue cpoka skeniyamayuu Oeticmeyiouux dHepeo0I0K08 ABNAEMC A 0OWENPUHATNOU MeXCOYHAPOOHOU NPaK-
muKkoti, Komopas obecneuusaem nOOOEPHCKY NPOUIEOOCMEA DNEKMPOIHEPUU HA OOCIUSHYIOM YPOHE 00 66€0eHUs. HOBbIX
9HepeozeHepupyIowux mMowHocmel. B cmamve npueedén ananus mexyujezo COCMOAHUS IHEP2EMUUECKO20 0D0PYOOSAHUsA
MenosbIX U amMOMHbIX dHep200NI0K08 YKpaunvl. Bcecmoponne oceewjenvl ocrnoshnvie omauuus u npodiemvl npu oyenke
0CMamoyHo20 pecypca KpUmuyecKux 21eMeHmo8 meniogslx U amommuix dHep2o0n0ko8. Ilpedocmasien cpagHumenbHulil ana-
U3 OMeHecmBeHHbIX U 3apyOedtCHbIX Memo008 OYeHKU OCMAmMOYHO20 pecypca 000pyoosanus. 3amponyma oCHO8HAs NpPo-
bnema obecneuerus yCmouuugocmu QyHKYUOHUPOBAHUS FIHEPLOOIOKOS.

Knrouesvie cnoga: snepeodnok, naposas mypouna, Hapabomxa, oOCmamoyHbslil pecypc, KpUmuieckuil s1emenn.
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