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BeTtyn. BigpomkeHHs cy4acHOT eHepreTuyHol cuctemu Ykpa-
THM noTpebye KapauHanbHOro IHCTUTYLINHOIO NepedopmaTyBaH-
HSA CTPYKTYpU Ta niaxopnis Ao pyHKUioHyBaHHA. [MiarpyHTam ii pos-
BUTKY NMOBUHHA CTaTW PO3MofineHa reHepallisi, Lo BUKOPUCTOBYE
€HepreTUYHi yCTaHOBKM Manoi Ta cepefHbOi MOTYXXHOCTI, CpsiMO-
BaHi Ha KiHLEBOro crnoxmeaya. Ha BigMmiHy Big cuctemmn eHepro-
nocTayaHHs, sika icCHye HaTenep Ta AKy 3abeanevytoTb TpaauLii-
Hi opKepena eHeprii, J)KepenoM OHOBMNEHOT EHEPreTUKN NOBUHHI
CTaTu Taki reHepaUiiHi NOTY>XHOCTi: COHAYHI KONEeKTopw, BITPOBI
eneKkTpoCTaHLii, TENOBi HACOCK, KOoreHepaLlinHi ycTaHoBKM Ha bi-
orasi, TEL| Ha Gionanuei, Ta iHLWIi NMOKanbHi NOTYXXHOCTiI eHeprore-
Hepalii, ski Tpeba 06’egHaTN y caMOokepoBaHi NMoKarnbHi «pO3yMHi
Mepexi» (smart grid), siki NOBWHHI cTaTu HEBIA EMHOK YaCTUHO

3aranbHOI eHepreTUYHoOI cucTemMm YKpaiHu.

Cy4acHui cTaH eHepreTU4HOro rocnogapcTea YKpaiHum Hi-
SIKOK MipOt0 He BignoBigae OCHOBHMM BMMOramM NpoMUCIIOBUX
Ta NpMBAaTHMX CMOXMBAYIB A0 €HEepPronocTayaHHs: HagiHOCTI,
SIKOCTi, CTanocTi, afeKBaTHin BapTOCTi. S3HOLLEHICTb eHepreTuy-
HUX MOTY>KHOCTEW, 3acTapina TEXHOMOoriYHa CTPyKTypa npu3Bo-
OATb 10 HeeEeKTUBHUX BUTPAT Ha NiATPUMaHHA obnagHaHHs
y NpaLecnpoMOXHOMY CTaHi Ta HEBIJBOPOTHOIO 3pOCTaHHs Bap-
TOCTIi BCiX BMAiB eHeprii. KpiMm TOro nocTinHO 3pocTatoTb BUTpa-
TV Ha NigTPUMaHHA poboTN eHepreTU4Horo obnagHaHHs Ta o6-
CNYroByrHUMX cucTeM eHepronocTtadaHHs. e Ha 2012 pik 94,5%
eHeprobnokis TEC Ta TELL nepeBuwmnm mexy cBOro TexHIiYHOro
pecypcy (200 Tuc. roamMH HapobiTKy) Ta NOTPebyTb TEPMIHOBOT

/

" Wiknaponnuit nocein )

Kopouns HIsewnii Kapn XVI I'ycras Ha-
Ka3aB BCTAHOBUTH COHSTYHI OaTapei Ha 1axy
KopoutiBebKkoro nanaiy B CTOKroyibMi ye-
pe3 mwo B 3MI monapxa npo3sanu «Exo-
JIOTIYHUM CBITOMHUM KOPOJIEM», ITOBIIOM-
nse YHIAH.

Bapro Big3HaunTy, 110 Ko-
podiBckKkuit manan B CTOKTOJTb-
Mi— 00’€KT KyJIbTYpHOI criai-
IIMHY, aJIe He JIUBJISYUCH Ha 11e,
Ha OT0 Aaxy BCTaHOBISATH 600
COHSTYHUX OaTapeil 3arajJbHOIO
miomero — 1000 kB M.

«IIlacnuBui, 1110 JETrKO 1X
BCTaHOBUTH. [lax, sik HIOU /yIst
HUX cTBopeHuid. [TpaBunbHMit
KYT 1 HAaPSIMOK, COHIIE TTPSIMO
3a HaMu. IneanwHO! Bee Oyne
MPALIIOBATH YiTKO»,— JI0JaB
KOpPOJIb.

Kpim miporo, crpym 3 gaxy
3a0e3neuntdb 12% 3araabHOro
criokuBaHHs manaiy. Le 170
MeraBaT-rOJIMH Ha piK. 3HU3Y
Oarapei Ha najani He Oyzie BUIHO, aJie 3 Ji-
Taka ix MokHa Oyne mobauntu. OTke i ec-
TETHKY OyIiBJIi He 3IMCYIOTh 1 BHECOK B 3a-
XHMCT HaBKOJIMIIHBOT'O CepeoBUIIa Oyie
3po0IIeHO.

\ V cBoto yepry npem’ep-minictp LBemnit

KOPOMb WBELYL

BCTAHOBMTEL HA AAXY CBOrO MANALY COHAYUHI BATAPEI

Credan JIboBeH Ha/1aB MPOIO3UILIIO, OO
KkpaiHa 70 2045 p. craja He3aJIe)KHOO BiJl BU-
KOITHOTO MajnBa. [1ouaToK BIPOBAKEHHS
nporpamu — 3 1 ciuns 2018 p.

3rigHo 3aKOHY PO 3MiHY KIIIMATYy, Kpa-

{HA MUIAHY€ 3HU3UTU BUKHU/IM IPUHANMHI HA
85% y nopiBHsiHHI 3 piBHeM 1990 p. i KOM-
nercyBaTu 15%, 1o 3anummnucs, 3a paxy-
HOK 1HBECTHIIIH B 3eJIeH] IIPOEKTH 32 KOp-
JOHOM. BimmmoBinHO 10 3aIIPOIIOHOBAHOTO
3aKOHY PO 3MiHY KJIIMATY, YPsi Ma€ BKIIIO-

YaTH 3BIT L[OJI0 KJIIMATY B PIYHUI OIO/KET
KpaiHu 1 TOTyBaTH IUIAH il B 061acTi KJIi-
MAaTy KOXKHI YOTHPH POKHU Ha MOYATKY KOXK-
HOT'O HOBOTO IAPJIAMEHTCHKOT'O CTPOKY.

IIIBeris Bjke ITOCTaBUIIA HA METI Tre-
HEPYBATH BCIO €JIEKTPOCHEP-
ril0 3 HTOHOBJIIOBAHUX JIXKe-
pen o 2040 p. Y Munymomy
potii kpaina 3ab6e3mneuria 57%
CBOET eHeprii 3 TOHOBJIIOBAHUX
JDKepel, BKITIOYAI0uH eHepriio
BITPY 1 TAPOCHEPTII0, 3aMIiCTh
BUKOPHMCTAHHS BUKOITHOT'O ITa-
JIMBA, SIKE J10J]a€ BUKU/IIB Y Ha-
BKOJIMIIIHE CEPEIOBUILIE.

Ha ¢oTo: xopoiBcbka
ciM’s [IBertii, ik TOBITOMIISB
panime MIGnews.com.ua,
MPEe3eHTyBaIa HOBUH CIIUTbHUN
MOPTPET 3 YyCIMa pOAMYAMHU.
VY no3i s GOoTO3HIMKY B3sI-
11 yyactb kopoiib Kapin XVI
T'ycras i koposesa CinbBis,

- XHI JIiTH 1 BHYKH, cepeJl SIKUX
I’ ATUpIYHA TpuHiieca Ecrensb i ABOpiuHUI
npuHi Hikomac.

[orcepeno: http://biofuels-news.com/
display_news/11830/sweden_plans_to_go_
carbonneutral_by_2045//
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MogaepHi3auii abo 3amiHwn. [1]. HuHi, y 38’a3-
Ky 3 Mavbke BiACYTHICTIO KaniTanbHWX iHBeC-
TULIN, CUTyauis B EHepreTMYHOMy CEKTOPI
nvwe noripwmnnacs.

Hapasi moaepHisauii notpebye abco-
ntoTHa BinbLicTb 00’eKTiB cMcTeEM Tenno-
reHepauii Ta TennonocradaHHs. 3a gaHu-
M MiHperioHOyay, OCHOBHE Ta AONOMDKHE
obnagHaHHs1 KOTeNeHb NPaKTUYHO BUYEp-
nano npunycTuMi TepMiHn ekcnnyartauii
(y 57% koTeneHb TepMiH ekcnnyaTauii ne-
pesuwye 20 poKiB), y Ait04MX KOTAIB HU3b-
kun KK (60 + 80%) Ta 3acTapini 3acobu
aBTOMaTuKku. Lie npn3BoanTb A0 3HAYHMUX
BTpaT nanvea (Ha 20% BuUWMX HiX cepen-
HbOCBITOBWI piBeHb). brinaeko 40% LeH-
TpanbHUX TEMMOBMX NYHKTIB i 6nm3bko 14%
TEMNMOBUX MEPEX 3HAXOAATHCS Y 3HOLLEHO-
My Ta aBapiiHOMy CTaHi, L0 € NPUYUHOIO
HagHOPMaTMBHMX BTpaT TENNOBOI eHeprii
(BTpaTK y MarictpanbHUX i po3nogineimx
Mepexax pa3om cknagatotb 30% Big Bia-
nyLLeHOoI TennoBoi eHeprii). 3aranom, pi-
BEHb eHeproedeKTMBHOCTI eHeproreHe-
pyHOYMX KOMMaHin YkpaiHu cknagae nve
31,0% Bia piBHs kpaiH €C [2].

Cy4acHui piBeHb e(peKTMBHOCTI ona-
TNEeHHS Ta rapa4yoro BogonocTaydaHHs no
YkpaiHi cknagae nuwe 52,0% Big piBHSA Kpa-
iH €C. MNpu ubomy Tpeba 3BepHYTK yBary
Ha 3HaYHY PI3HULIIO B PIBHAX €PEKTUBHOCTI
3a perioHamu kpaiHu: Big 83% y BiHHUUB-
ki obnacti go 37% y M. Knesi [2]. CtaH
TENIOBUX MEPEX Y MiCTax Ta HEBEINUKNX
MicTedkax Le ripwumin. Tennosi BTpatn Ha
TennoTpacax 3a AesKMMU po3paxyHKamm
ouiHoTb Yy 43-55% Big 3aranbHOro eHep-
roBMICTy cnaneHoro nanvea [3].

EnepretnyHa crpareria YkpaiHv Ha ne-
pioa oo 2035 poky «besneka, EHeproedek-
TUBHICTb, KOHKYPEHTOCNPOMOXHICTbY, CXBa-
neHa posnopsimkeHHam KabiHeTy MinicTpis
Ykpainu Big 18 cepnHsa 2017 [4], nepenba-
Yyae 3Ha4vHe pedopmyBaHHa O6’egHaHoOi
eHepreTu4Hoi cuctemun Ykpainm (OECY).
Ane BUHMKaKTb 3Ha4YHi CYMHIiBM LLOAO TOrO,
ym 3moxe npautoBat OECY o 2035 poky?

OTxe, 4o TepMiHy peanisauii cTpaTe-
rii HeobXxigHO po3pobuTn Ta BNPOBaANTU
HOBI NigX0AM A0 eHepreTMyHoro 3abesne-
YeHHS TepuTopianbHWX rpomag. O4eBnaHo,
Lo CTiNKa, HaginHa Ta eHeproedeKkTMBHa
cucTema TennonocTadyaHHsi MoBUHHA Ne-
penbavaTty onTuMmarnbHe NOEAHaHHS LieH-
TpanizoBaHMX CUCTEM TenronocTayaH-
HS1 3 aBTOHOMHMMM 3acobamMu onaneHHs.
3 pocBigy NiBHIYHOEBPOMNENCHKMX KpaiH Bi-
AOMO, LLIO LieHTpani3oBaHi cuctemu Tenso-
nocravyaHHsi e(peKTMBHO BUKOPUCTOBYHOTb
Y MiCLisIX 3 BUCOKO KOHLEHTpaLjieto Hace-
NeHHs1 Ta iHWKnX 06’eKTiB TennonocTayax-
HS1 — Yy BENUKNX MiCTax Ta MPOMUCIOBUX
30Hax. [Ina HMX xapakTepHa B1COKa €Ko-
HOMIiYHICTb BUPOOHMLITBA TEMNNOBOI EHEP-

ril, HU3bKMI piBEHb 3abpyaHEHHSA JOBKINNS,
3Ha4yHa eHeproeeKTUBHICTb. ABTOHOMHI
Ta iHamBigyanbHi 3acobu onaneHHst GinbLu
eDeKTUBHI AN HEBENVKNX HAaCENeHMX NyHK-
TiB, SIKi BioganeHi Bi4 NOTY>XHWUX reHepaTo-
piB TENNOBOI €HePril, a TakoX AS1s1 HOBOro
KOMyHarnbHoro 6yaiBHuLTBa. OpieHTyBaHHS
Ha BMKOPUCTaHHA MicLIeBMX BMAiB Bionanu-
Ba Ta anbTepHaTUBHI TEXHOMOTIT OTPMMaH-
HS1 TENSIOBOI Ta €NEKTPUYHOT eHeprii 403-
BOJMUTb HE TiNbKM 3MEHLLUUTN BUTPATK Ha
X reHepyBaHHs, ane v NigBULLMTLN piBEHb
eHepreTYHoOi 6e3nekn, 3MEHLLNTL eKornoriy-
He HaBaHTa)XXeHHs1 Ha JOBKINMS, 30iNbWNTA
3alHATICTb MiCLIEBOro HaceneHHs. Takox Le
003BONNTb 3HAYHO 3MEHLLNTY BNIINB EHEP-
reTU4HMUX MOHOMONIM Ha LiiHOYTBOPEHHS
Ansi TennonocTadaHHsi. PopMyBaHHS LiHN
y pasi BUKOPUCTaHHS NPOrpeCcrBHUX TEXHO-
O 3anexaTume nuLie Big KOHKYPEHTHUX
YMOB §iK Ha PUHKY Pi3HWNX BMAIB Nanvea, Tak
i Ha PUHKY TEMoreHepy4oro obrnagHaHHS.
Ha kiHUeBY LiHy TennoBoi eHeprii BNnnBae
3Ha4Ha KinbKicTb hakTopiB. BusHavanbHu-
MU € eHeproeeKTUBHICTb TEMMOreHepyo-
Yyoro obragHaHH4A, CTaH TeNIOBUX MEPEX

HEPTETUKA (©)

Ta Hacamnepep nanvBHa CKNnagosa, gka
Mae HanbinbLy NMTOMY Bary B CTPYKTYpi
Tapudy — Big 53 0o 85% [5].

CTBOpEHHS TepuTopianbHUX eHep-
reTudHnx komnnekcis (TEK) moxe 6yTun
e(peKTUBHMM IHCTPYMEHTOM BMpOBagXeH-
HA B YKpaiHi NPMHUMNOBO HOBOI ehekTnB-
HOI eHepreTn4Hoi cuctemn. MeToro CTBO-
PEHHS TaKMX KOMMIIEKCIB €:

— YacTkoBa BigMOBa Bif BMKOpU-
CTaHHS BUKOMHOIO nanuea Ha notpebu ko-
MYHarbHOI TEMNOEeHepPreTUkN Ta BUPOBHU-
Yi noTpebu;

—  MiABULLEHHS HAAIMHOCTI Tennono-
CTayaHHs, 3HVKEHHS MMTOMOI BapTOCTi BU-
poBNsHHA Ta AOCTaBMAAHHSA OAUHULI eHep-
rii KiHLUEeBOMY CnoXunBa4esi;

—  MOMinNWeHHs eKOomnoriyHoi cuTya-
Lii B perioHi 3a paxyHOK MOBHOMO nepepo-
OnsHHA Ta yTunidyBaHHS BCiX BUAiB 6ioma-
cu: BigxoadiB nepeBoobpobKu, CinbCbKOro
rocrnogapcTea, nepepobHoi Ta MebneBoi
NPOMWCOBOCTI, MOPYBKOBMX 3anMLLKIB,
opraHivyHux TBepAnx nobyToBuUX Bigxoais
Ta MyIny 3 OMMCHMX Cnopya KaHanisauin-
HUX CTOKIB;

Tabnuys 1. Heponikn BMKOpUCTaHHS NepBUHHOI Giomacu
Ans reHepauii TennoBoi eHeprii [7]

CknagHictb 30epiraHHs Ta TpaHcnop-
TyBaHHs1 6ioMacu 3 HU3bKOK Hacun-
HOHO LLINBHICTIO Ta HE3HAYHUM Tep-
1 | MiHOM 306epiraHHsa Yyepes WBUAKY
BTpaTy CMOXMBYNX BIACTUBOCTEN.

CrangapTHe nakyBaHHs (6ir-6ern), 3pydHe
TPaHCMOPTYBaHHS, TPMBanNui TepMiH 36e-
piraHHs 6e3 3HKEHHSI CNOXMBYMX BNAcTu-
BOCTeN. Bucoka HacunHa winbHicTtb (600-
800 kr/m?). NManuBHi rpaHynu NoBinNbHO
HabupatoTb BOMOry 3 AOBKINAA Ta He 3mep-
3al0TbCS B3VIMKY.

Pi3Hnin po3mip wmaTtkiB gepeBuHu
(rinkwn, nHi, Bigxoon nepeBoobpob-
2 | kun, KOpa, OepEBHI 3aNULLKKN Pi3HOTO
po3mipy). Bucoka 30mbHICTb.

CTaHgapTHUIM po3Mip neneT BiAnoBiAHO
po knacy A1 abo A2, ogHOpIOHICTb, CTaH-
[ApPTHI 30MbHICTb, BOSONCTb Ta TEMMOTBOP-
Ha 3a4aTHICTb

Hwu3bka ePeKTMBHICTb Ta eKomnoriy-
3 | Ha wKoaa AOBKINM0 y Npoueci cna-
TNIOBaHHS.

Bucoka eheKTUBHICTb Ta ekonoriyHa YicTo-
Ta cnantoBaHH4 (0,3-2% 3onu, TennoTBop-
Ha 3gaTHicTb 16-19,5 MIOx/kr).

[nsa BupobHuuTea 1 MBT*rog eHep-
4 | rii HeoOxigHo cnanutn 1200-1800 m®
noapibHeHoi Giomacu.

[ns BupoGHuuTBa 1 MBT*roa eHeprii He06-
XigHo cnanutu nuwe 385 m® nener.

Bucoka nopucTicTb Ta BONoricTb BU-
5 | kopucTosyBaHoi 6iomacu (30-50%).
MpnynHa - kaninsapHo-nopucTa npum-
pofHa CTpyKTypa poCnmnHHOI Giomacy.

CtaHgapTHa BororicTb nenet 6-8%.

HeobxigHicTb nonepeaHbLOro nigro-
6 | TyBaHHA nanuea o cnantoBaHHS.
HasBHICTb AOMILIOK Ta HeopraHiy-
HWX 3abpyaHeHb.

[MoBHa roToBHICTb A0 BXMBaHHA. BigcyT-
HICTb JOMILLOK Ta 3abpyaHEHb.

MOoXnMBICTb BUKOPUCTOBYBATU TifbKu
7 | BepeBHe NanuBeo i, MEHLLOK Mipoto,
COmMOMY, KyKYpYA3siHi KayaHu Ta ae-
SKi IHL BMAWM NEPBUHHOIO nanvea.

[NeneTn MoOXHa BUrOTOBMATU 3 LUMPOKOrO
cnekTpy 6iocMpoBUHU. TOMY CUPOBUHHA
6a3a ang ix BUpobnsHHSA 3Ha4HO BinbLu pis-
HOMaHITHa, HiXk NPOCTO BiAXOAM OEPEBUHM.

8 | HeobxigHicTb py4YHOro 3aBaHTaXeH-
HSl Nanvea B KOTEr.

MoxnueicTb aBTOMaTK3aL,ii cnanoBaH-
HS NanuBa i Noro 3aBaHTaXXeHHN B KOTer.
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—  CMpUSIHHSA PO3BUTKY PUHKY CEpTU-
(hikoaHoro Gionanuea, nepexia Big «CTuXivi-
HOrO» PUHKY O €BPOMNENCHKMX HOPM i npa-
BWIT MOBOXXEHHS 3 MENETHO NPOAYKLIE;

—  PO3LUMPEHHS YaCTKM «3efeHoi»
eHepreTukn B eHeprobanaHci Ykpainu [6];

—  noBHuW GiopedalHiHr Giocuposu-
HY i3 BUPOBNSHHAM opraHiyHux fobpus (6i-
04apy) Ta iHLWWOI LiHHOI OpraHivyHOi NpoayKuii;

—  NigBULLEHHS 3aHATOCTI HAaceneH-
HS1 3@ paxyHOK CTBOPEHHS 404aTKOBUX PO-
604X MicLb y HOBI ranysi.

MpoekTyBaHHA Ta po3pobnsaHHa TEK
[OOUiNbHO BUKOHYBaTU 3a TakMMu cTpaTte-
MYHUMU NPUHLMNaMMU:

—  CUCTEeMHUI nigxig: nigbupaHHs
Ta po3pobnsHHSA BiANOBIOHUX MeXaHi3MiB,
arperartiB Ta obnagHaHHA He ANns BUKO-
HaHHS OKPeMUX TEXHOMOTIYHNX onepaLin,
a CUCTEMHO — $IK CKINaJoBOi YaCTUHWN Ha-
YKOBO OOI'pyHTOBaHMX TEXHOMOrIN nepe-
pobnsaHHsA Giomacu Ta BUPOONSHHA eHep-
rii. [ly)ke BaXxxnvBo npv LbOMy crimpaTucs
Ha 06CcAr HasiBHOI CUPOBUHW Ta MOXITNBO-
CTi il rapaHTOBaHOro NocTayaHHs;

—  BUKOPUCTaHHS reoiHdopmauin-
HUX TEXHOMOrIi ANs aHarnidyBaHHS MOX-
JIMBOCTEN TEPUTOPIN HABKOSO HaceneHnx
NyHKTIB, AN TepUTOpianbHUX rpoMag, sikux
npoekTytoTe TEK. HeobxigHo 3a3ganerigb
BU3HAYUTU: NOTEHLian CUPOBUHK ANs 3a-
OesneyveHHs poboTy BiQHOBIHOBAHMX OXe-
pen eHeprii, onTManbHe po3TallyBaHHA
00’eKTiB €HEPreTU4YHOro KOMMIeKCy 3 or-
nagy Ha BiAcTaHb 4O HAsiBHOT CUPOBUWH-
Hoi 6a3u, nepepobHMX NignpMemMcTB Ta oc-
HOBHMX CMOXMBaYiB TENMOBOI eHeprii;

—  BUKOPWCTaHHS iHAYCTpianbHUX
TEXHOIMOrIN BUPOONAHHSA ansTepHaTUBHUX
BMdiB Gionanvea A4ns NiABULLEHHS MPOAYK-
TUMBHOCTI Ta 3HWXEHHs1 cOBiBapTOCTi OTpU-
MaHHs1 eHepril KIHLEeBUMM CNOXMBaYamMu.

Po3pobneHHs TEK nponoHyemo Buko-
HyBaTu y TakoMy NOPSAKY:

Etan 1. AHani3 noteHujany pi3Hunx anb-
TEePHaTUBHWX AXepern eHepril

EHepreTnyHui noTeHuUian CoHAYHOI
eHeprii gocnigxeHo y 6aratbox poboTax,
30Kpema IHCTUTYTY BiQHOBMIOBAHOI eHep-
retukn HAH Ykpainu. 3rigHo kapT iHTeHCuB-
HOCTi COHAAYHOrO BUNPOMIHIOBaHHS BCS Te-
puTtopisa YkpaiHu npuaaTtHa onsa po3dyaosu
00’eKTiB COHAYHOT eHepreTukn [6]. Obme-
XKEHHAM [Nsi BCTAHOBEHHS rerniocnucTem
MOXYTb OyTV nuLLe opieHTauis ByauHKiB 3a
CTOPOHaM¥ CBIiTY Ta HasiBHa NroLya Nokpi-
Benb (TEpUTOPIN), NPUAaTHNX N5 BCTAHOB-
TNEHHs1 COHSMHMX KOMeKTOopiB. BukopucTanHs
iHgpopmaLii Wwoao reorpadiyHmx 30H Ykpa-
THW, 3areXxHo Big iIHTEHCUBHOCTI AN HUX
COHSIYHOI pagiaLii, 4O3BOMSAE LWBMAKO OLi-
HUTK iT MOXNMBOCTI 415 KOXXHOro Hacene-
HOTO MYHKTY, Ta BU3HAYMUTU 3aranbHUN Big-
COTOK OyAiBenb, WO MNOTEHUINHO NpuaaTHi
0N BCTaHOBIEHHS reniocncrem.

BuaHayeHHst noTteHuiany 6iomacu Ta
MoXnmnBocTen ii BukopuctaHHa y TEK €
OinbLw cknagHoto 3agadeto. [Ans ii Bupi-
LeHHst HeobXxiAHO BpaxoByBaTH Taki OC-
HOBHi hakTopu:

- HasABHMUI noTeHUuian 6iomacu
(BMAawn, cnocib il nepepobnsaHHs Ta oTpu-
MaHHs1 3 Hel eHeprii, HeobXxigHicTb nigro-
TyBaHHSA AN NOAanbLUOro cnantoBaHHA —

nepepobnsaHHA NepBUHHOI Biomacu B pisHi
BMAW Nanvea);

- bakTMyHy Ta NPOrHo3oBaHy Mno-
Tpeby y Tennogin/enekTpuyHin eHeprii Ta
HasIBHICTb reHepy4MX NOTY>XHOCTEN (po3-
TallyBaHHS 06’eKTiB, X MOTYXHICTb, HasiB-
Hi TeXHOMorii cnantoBaHHA Ta TEXHOMOTriY-
HY MOXTMBICTb Nepexogy Ha ansTepHaTVBHi
BMAW Nanvea);

- IOriCTMKy nocTadaHHs nanvea ao
MicLs1 MOro BMKOPUCTaHHS Ta 36epiraHHs
(po3TaLuyBaHHsi Ta 06CSIrM OCHOBHUX Ke-
pen 6iomacwu BifHOCHO 06’eKTiB eHepro3a-
6e3neyeHHd, nepepobHMX NiANPUEMCTB,
cknagiB ong 3bepiraHHs, LWUNSXiB nocTavyaH-
HS Ta iX CTaHy (MOXIMBOCTI NepeBe3eHHst
CMPOBMWHM Ta roToBOro Gionanvea Ao Miclb
Npu3HaveHHsi 3a Oyab-sKoi norogu Ta iH.),
NOTYXHICTb NepepobHMX NiANPUEMCTB Ta
MOXTMBOCTI CKnagis).

BaxxnuBo TakoX BU3HAYMTU NPU3Ha-
YEeHHs TepuUTOopI, ANs eHeproszabeaneyeH-
Hs1 SKMX HEOOXiAHO BMPOONSATU TEMMOBY Ta
eneKkTpu4Hy eHeprito. BoHn MOXyTb Bigpi3-
HATUCA 3a PbopMOto BracHoOCTI (AepxaB-
Hi, NpMBaTHi, rPOMaACbKi), MPU3HaYEeHHAM
(MPYPOAOOXOPOHHI, CiNbCbKOrocnofapchbki,
nicorocnogapchkki, Ta iHLWi BUOW OXOPOHHUX
TepuTopii). 3acTocyBaHHs reciHcpopmalLliii-
HUX TEXHOSOrIN 3HAYHO Norerwye Takun
aHanis, 403BONSA€E BUKOHYBATW ONTUMarb-
He JOBro- Ta CepeaHbOCTPOKOBE MIiaHy-
BaHHSI PO3BUTKY TEPUTOPIN 3 KOMMNEKCHUM
ypaxyBaHHSM BULLE3a3HaYeHNX DaKTopiB.

ETan 2. CknagaHHsA eHepreTM4yHoro
6anaHcy TepuTopii. Po3pobka cxemu Te-
puUTOpianbHOrO EHEPreTUYHOro KOMMIEKCY.

m—— ——

1 MEPEPOB 2 NMEPEPOB 3 NMEPEPOB \ ‘ 4 NEPEPOB 5 MEPEPOB
Bupouwyeanun Ta Nepepobnanxa lenepauin BupobHuuTeED
S BiocuposuHy cnanoeaHHA 6|onanm3a eneKTpoeHepric KOHCTPYKUiHMX

KoTen

; NnPOOYKLUIA: nPOOYKUIA: NnPOOYKUIA:
NPODYALIA: L TennoBsa eHepris, EnekrpoeHepris KoHCTpYKLifHI
Biocuposuna Oenery, y T.4. OepeBHe BYrinna maTepianm,
TopedikoBaHi

(Bioyap)

marepianie Ta
opraHivHux gobpue

opraHiuHi noGpusa

PucyHok 1. [Tamb nepepobis biocuposuHu [8]
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AELUEHTPANI3ALUIA EHEPTETUYHOI FAny3I B '

MnaHyBaHHA Ta po3paxoByBaHHA TEK
HeobXxigHoO Ga3yBaTy Ha pesynberarax none-
PELHBbOro aHani3y TepuUTopiI 3 OPiEHTYBaH-
HSIM Ha ONTMMaribHe BUKOPUCTaHHS iX Ha-
siBHoro noteHuiany. TEK — ue noegHaHHs
Pi3HMX TEXHOMOTIN BigHOBMOBAHOI eHepre-
TUKM 3 TPAAWLIMHOO LUFISAXOM NiOKMIOYEHHS
YCiX [xepen enekrtporeHepauii 4o €amHoi
eHepreTnyHoi cuctemun Ykpainv. KepyBaH-
HS1 CUCTEMOIO HEeODXiAHO 3AiNcHI0BaTK 3a
[0MOMOroto KOMM'loTePHUX 3acobiB «po-
3YMHUX» Mepex — Smart Grid.

Mig yac po3po6ku koHuenuii TEK He-
06XiHO OKpemo CTBOPIOBATK Taki nigcucTe-
MW, LLIO BUKOPUCTOBYIOTb MPUHLMMOBO Pi3Hi
TEXHONOrIT Ta AXeperna eHeprii:

- COHSI4Ha eHepreTuka;

- BMKOPUCTAHHS eHeprii HU3bKOTEM-
nepaTypHuUX Jxepen TennoBMMM Hacoca-
MU;

- GiorasoBi TexHomMorii 3 KoreHepa-
LiINHMMK yCTaHOBKaMW;

- MiHi-TEL], Ha Giomaci;

- TexHonorii niponizy 6iomacu 3 no-
JanblUMM cnantoBaHHAM OTPYMAaHOro rasy;

- roKarbHi eHeproreHepyroYi NoTyX-
HOCTi Ha TpaguuinHMX B1uaax nanve. Taki
NOTYXXHOCTi MOXXHa B pa3i noTpebu BuKo-
pucToByBaTu AN NiABULLEHHS 3aranbHol
notyxHocTi TEK. Ane 6inbLu Baxnuemnm
3aBaaHHAM € cTabinisauia BMpobHuLTBa
eHeprii 3 BiAHOBNIOBaHUX AXepern;

- CUCTEMW aKyMyIltOBaHHsI eHep-
rii (ansa crabinisauii pexumis poboTtn cuc-
TEMW Y peXmmax MikoBUX HaBaHTaXeHb Ta
pe3epByBaHHA HaAMMLLIKOBOI eHeprii).

Y npoekTi KOXHOT nigcucteMm Heob-
XiQHO BpaxoByBaTu 0COBNMBOCTI 3acToCy-
BaHHS Pi3HMX TEXHOMOTrIN, X nepeBaru 1a
Heponiku, BapTiCTb eHeprii, Aky byayTe Bu-
pobnATK oKepena KoXHOro BUay 3 ypaxy-
BaHHSIM BUTPAaT Ha BCiX eTanax npouecis
reHepyBaHHS Ta NigroToBKW Nanvea Ang re-
Hepauii 6ioeHeprii. Hanpvknag, aonsa TBep-
poro 6ionanuea (Tabn. 1) CTBOpeHHS NoB-
HOrO LMKy nepepobKM NepBUHHOI TBEPAOT
Biomacy 3MeHLLye BapTiCTb OTPUMAHOT KiH-
LieBOi TEnnoBO| eHepril 3a paxyHOK BUKO-
PUCTaHHSI IKICHOO Ta EHEeProeEMHOro na-
NMBa, 3MEHLLEHHS NOTICTUYHMX BUTpAT Ta
BM/MBY Ha OOBKINMS.

Came Tomy ans edpekTuBHOI poboTn
TEK HeobxigHo, o6 fo 1oro cknagy BXo-
QNN pisHi BUpoBHMLTBA, SKi 3MOXYThb 3a-
6e3neunTy 3aMKHYTUM LIMKN Bif, BUPOBNSAHHS
(BMpoLyBaHHS) GiocupoBUHN OO NocTa-
YaHHSA KIHLEBOMY KOpPUCTYyBady eHeprii Ta
CYNyTHBbOI BUCOKOTEXHOIOTYHOT NPOAYK-
uii. EHepreTnyHa naHka, Lo BUKOPUCTOBYE
B SIKOCTi nanvea TBepay 6iomacy, NoBUH-
Ha oxonnoBaTtu Bci 5 nepepobis Giocupo-
BMHM (puc. 1).

1- nepepo6: BUPOLLYyBaHHS, 3aroToB-
NSAHHA Ta 36epiraHHst 6i0CMPOBUHMK Pi3HO-

ro Buay.

2-14 nepepob: nepepobka GioCMpOBUHU
Ta BUrOTOBIEHHS ManuBHWX nenet (bpuke-
TiB), Y T.4. TOpediKoBaHMX.

3-11 nepepob: gBoCTadinHe cnanto-
BaHHs Oionanuea 3 OTPMMaHHAM Tenno-
BOI eHeprii, AepeBHoro Byrinns (biovapy).

4- nepepob: reHepaLlisi enekTpoeHep-
rii Ta ii nepegaBaHHsa B EHepropuHok 3a
«3eneHnm» Tapmudgom.

5-1 nepepo6: BUPOGNEHHSA KOHCTPYK-
LiHMX MaTepianis, opraHivyHnx gobpue Ta
XiMiYHOT NpoAyKLii NoBHOro 6iopedariHin-
ry 6iocnpoBuHu.

Takui e KoMnnekcHUI niaxin Heobxia-
HO 3acTocoByBaTV 1 Ans 6iora3oBux ycTa-
HoBoK (BIY). MoTyxHicTb BI'Y 3anexutb
He TifNbKK Big X po3MmipiB, ane n, 3Ha4HOK
Mipoto, Big cknagy 6iomacu, Wwo nigngarae
niponiay, a TakoX SIKOCTi 1T NiarotoBkn. Bu-
Ba)KEHi PiLLEHHSI, BUKOPUCTaHI ANs NPOeKTy-
BaHHS BCiX KOMMOHEHTIB yCTaHOBKM, [O3BO-
naTb 36anaHcyBaTy HEOOXIAHY NOTYXHICTb
BI'Y, Buxoasum 3 notpeb cnoxvsaya Ta no-
TeHujiany HasBHoiI biomacu.

CtBopeHHs TEK BnepLue 3anponoHo-
BaHO BMKOHYBATW Y TAaKOMY MOPSIAKY:

ETan 1. BukoHaHHA €KOHOMIYHUMX Ta
€KOIOoriYHNX PO3paxyHKiB, po3pobka Ta 06-
I'pyHTYBaHHS Gi3Hec-nnaHy.

OgHUM i3 OCHOBHMX 3aBAaHb CTBO-
peHHss TEK € 3meHLweHHs ansa cnoxuea-
4iB KiHUEBOI UiHM eHeprii. ToMy Baxnun-
BO MOPIBHATY Ta OLHUTW Pi3Hi TEXHOSOTIT
BUPOOGISIHHA eHeprii. Y TakoMy OLiH0-
BaHHi HeOOXiaHO BpaxoByBaTW Kanitano-
MICTKICTb eHepreTuyHMxX o6’ekTiB Ta BCi€l
iHppaCTPYKTYypK, BapTIiCTb CUPOBUHU Ta
BapTICTb KiHLEBOI eHeprii. 3okpema, Mix-
HapofgHe eHepreTnyHe areHTcTBO (MEA)
Ta GaraTo iHLUMX aBTOPUTETHUX OpraHi-
3aLili 3aCTOCOBYOTbL METO[, PO3PaxyHKY
LCOE (Levelized Cost of Energy — me-
TOA paHXyBaHHHA BapTOCTi eHeprii Npo-
TArOM XUTTEBOIO LMKy obrnagHaHHS)
y Tnc. rpH. OcHOBHa po3paxyHkoBa ¢op-
Myria JaHoro MeToay sIKoro Mae BUrnas,
[9, 101:

+M,+F,)
1+7)

2(1+r)

t=1

PGS =

LCOE =2

ae (1+r) t — ANCKOHTYIOUNIA MHOXHUK
Ons poky t, wo Bigo6paxye rpoLosi Haa-
XO[PKEHHS 10 OCHOBHMX nnartexis — (The
discount factor for year t that reflecting
payments to capital);

t — HOMep pOKy PO3paxyHKy;

It — BapTicTb 3aranbHMX KaniTanbHMX
BKrageHb Yy pik t, Tnc. rpH.— Total capital
construction costs in year t;

Mt — ekcnnyaTauinHi Ta NOTOYHI BU-
Tpatu y pik t, Tnc. rpH.— Operation and
maintenance costs in year t;

Ft — BapTicTb nanuea y pik t — Fuel
costs in year t;

Et — obcar enekTpoeHeprii, BUpobre-
Hoi y pik t, MBT*roa, sikvin BBaXatoTb NOCTili-
HUM — The amount of electricity produced
in MWh, assumed constant.

Kpim TOro, 4ogaTkoBo HeobXxigHO Bpa-
XOBYBaTM TAKOX iHLWi hakTopn: 3MEHLIEH-
HS eKONOriYHOro HaBaHTaXeHHs (yTunisa-
LS BigXo4iB TBAPUHHULITBA, POCITUHHULITBA
nepepobHOi MPOMUCIIOBOCTI, CTIYHUX BOA
Ta TlNB), 3aNHATICTb HaceneHHs (nogaTku
y MicueBuii GOXKET), OTPMMAaHHS CUPOBK-
HY Ons opraHivyHoro 3emnepo6bcTea (biory-
Myc 3 GiorasoBux yCTaHOBOK, 6iovap i T.iH.).

Etan 2. Peanisauisa npoekty TEK.

Ha etani peanisauii TEK kepiBHULTBO
TepuTopianbHOi rPOMaan MyCUTb CTBOPU-
TV CAPUATANBUIA IHBECTULINHUIA KNiMarT, Ha
[0[aToK 00 AepXaBHUX Nporpam eHepro-
edeKTUBHOCTI nepeadaynTi KW TN 3 Mic-
LeBOro GLoaXeTy CTUMYINIOBAHHSA iHBECTU-
uin. Kpim TOro matu koopauHauiiH1iA opraH,
KM po3pobuTh Ta Byae peanisoByBaTU
3ararnbHy cTpaTerilo Ta NnoeTanHui nnax
peanisauii okpemux nignpoekTis. [oBHa
peanisauis npoekty TEK Bumarae gocutb
3HaYHUX KaniTanoBknageHb, TOMy Heob-
XiAHO 3arny4aTu He TifbKW KOLWTN rpoma-
Ou, ane n npyBaTHi iHBeCTULIT 3auikaBne-
HUX MicLeBMX NigNpPUeEMCTB Ta arpodipm,
eHeprocepsiCHUX ipm, MicLueBoro Hace-
JIEHHSA Ta CTOPOHHIX iIHBECTOPIB, a TaKOX
KpeOuTHi pecypcu Ta pecypcu eKornoriy-
HMX Ta iHWKUX POoHAIB.

BucHoBKM Ta nepcnekTuBm noganb-
LKMX PO3POGOK:

KoHuenuito po3pobkun Ta BNpoBamKeH-
HS po3nodineHoi reHepalii, y skin BnepLue
3anpornoHOBaHO BUKOPUCTAHHS eHeprore-
Hepyr4MX YCTaHOBOK Manoi NOTY>XHOCTI
3 BUKOPUCTAHHSIM BiAHOBMIOBAHNX Ta Tpa-
ONLINHKX [Kepen eHeprii, cnpsiMOBaHO Ha
3abe3neyeHHs CTanoro po3BuUTKY TEPUTO-
pi. BoHa mae GaraTo eKornoridyHuX, eko-
HOMIYHMX Ta Ge3nekoBMX nepesar nepeq
TPaAWLINHOK KOHUEMLIE BUKOPUCTAHHS
LeHTpani3oBaHoi eHeprocuctemu. Posno-
JineHa reHepauis nepegbavae 06’eqHaHHS
Marnmx reHepyrYnx NOTY>XKHOCTEN Y EANHY
«PO3yMHY» Mepexy. EnemeHTamu 3aranb-
HoOepXXaBHOI Mepexi MOBUHHI cTaTu Tepu-
TopianbHi eHepreTMyHi KOMMNEKCH.

O6’eaHaHHsA BCix eTaniB BUPOOMsHHSA
eHeprii Ta nanvea B eguHomMy TEK po3sso-
TNNTb CYTTEBO 3MEHLUMNTM COBIBapTICTb eHep-
rii | BUPILUNTK TakKi BaXXNMBI TEXHIYHI, €KO-
HOMIYHI Ta couianbHi 3agavi:

- 3MEHLUEHHS eKOOriYHOro HaBaH-
TaXXEHHS Ha JOBKINMS 32 PaxXyHOK 3HMDKEH-
HA Bukuaie CO2 nopiBHSAHO i3 cnantoBaH-
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HAM TpaauLUinHUX BUAIB Nanuea;

- YTWRi3yBaHHS BiAXOAIB TBAPUHHU-
LTBa, POCNMHHULITBA, MepepobHOi NpoMuc-
TNOBOCTI, CTiYHMX BOZ Ta TBEpAMX NobyTo-
BYVX BiAX0QiB, Y YOMY 3aLikaBreHi BMacHWKN
CVPOBUWHHOI 6231 Ta KOMyHarnbHi Nignprem-
ctBa. Lle no3sonutb iM oTpMMaTu gogatko-
BU NpUBYTOK, @ TaKOX 3MEHLUNTbL PiBEHb
HEBLOBOJIEHHST HACEMNMEHHS, Ke BUHMKAE Ha
I'PYHTI €KONOriYHOro 3abpyaHEHHS TEPUTO-
pin, npunernnx 4o TBapUHHULIbKUX hepm
Ta NepepobHMX NiANPUEMCTB;

- nigBULLEHHA eHepreTu4Hoi 6es-

BIGEHEPLETUKA

A OELUEHTPANI3ALIA EHEPTETUYHOI FANY3I

neku TepuTopianbHUX OQVHULE 3@ PaxyHOK
avsepcudikauii mxepen eHeprii, 3MeHLLEeH-
HSA 3aNeXHOCTI Bif 3HOLLEHO| iIHPpacTpyK-
TYpY €HepreTM4YHUX MOHOMONMIN;

- OTPUMaHHSA perioHanbHUMK Op-
raHamu Brnagu peanbHUX iIHCTPYMEHTIB
dopMyBaHHS LLiHOBOT NOMITUKM Ta eHepre-
TWUYHOI cTpaTerii Ansa 3abe3nevyeHHs Hace-
JIEHHS1 AKICHUMMW KOMYHanbHUMW Nocnyra-
MU (Ha BigMiHY Bif AVMKTaTy eHepreTuyHmX
MOHoOMoniN);

- CTBOPEHHS LMBINi30BAHOIO pUH-
Ky TBepgoro 6ionanuea — cepTudikosa-

HUX nNeneT Ta OpuKeTiB;

- NiABULLIEHHS 3aHATOCTI MiCLIEBO-
ro HacemneHHs, Lo AacTb MOXIUBICTb MO-
KpaLMTK SKICTb XUTTSA, Ta 36inbWnTb No-
[aTKu 00 MicueBUX OLoaKeTiB.

Y nopanbLUoMy, TeXHomnorii BUpobnsiH-
HS TBeppaoro 6ionanuea 6yayTb po3BuBa-
Tucs, ctaBatun Ginblw eHeproeekTUBHM-
MU, LLO Npu3Beae OO0 3AELUEBNEHHS YCiel
npopaykuii 6iopedariHiHry 6iomacu, a 3Ha-
YnTb — i A0 34€eLIeBeHHsI BUPObneHoi «3e-
NeHoI» enekTpoeHeprii, Ta BCiel NpoaykKui,
AKy BupobnatumyTtb TEK.
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MerTa. Y cTaTTi po3rnsiHyTO NepeayMoBm Ta NepCrekTUBM PO3BUTKY eHepre-
TUYHOI cncTemm YkpaiHu 3a BUKOPUCTaHHS NiAXOAIB PO3NOAINEHOI eHepreTuku,
sika 6azyBaTMMETLCS Ha Manux Ta CepeHix reHepyBarnbHUX NOTYXXHOCTSX, Ne-
PEBaXHO 3 BUKOPUCTaHHAM BiJHOBMIOBaHUX Axkepen eHeprii. CpopmynsoBaHo
OCHOBHI NiAXOAN A0 PO3POBNAHHSA TEpUTOPIaNbHNX EHEPreTUYHNX KOMMIIeK-
ciB (TEK), sk nepB1HHOI NaHku 3aranbHOAepXaBHOI EHEPreTUYHOI CUCTEMM.
Pe3ynbraTti. BcTaHoBneHo: aBTOHOMHI Ta iHAMBIAyanbHi 3acobu onaneHHs
GinbLl edPeKTVBHI ANsi HEBEMUKMX HAaceneHWX NyHKTIB, siki Big4aneHi Big no-
TYXHWX reHepaTopiB TENMOBO| eHeprii, a TakoX A5 HOBOTO KOMYHaIlbHOro
6yniBHULTBa. OpiEHTYBaHHS Ha BUKOPUCTaHHS MicLieBMX BUAiB Bionanvea Ta
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anbTepHaTUBHI TEXHOMNOTii OTPMMaHHS TENOBOI Ta ENEKTPUYHOI eHeprii 403~
BOMUTb HE TiNbKN 3MEHLUUTY BATPATK Ha iX reHepyBaHHs, ane i niaBuwmMTm
piBeHb eHepreTn4Hoi 6e3neku, 3MEHLIMTN EKONOriYHEe HAaBaHTaXEHHS Ha Jo-
BKiNMA, 36inbWNTX 3alNHATICTb MICLLEBOro HaceneHHs. Takox Lie J03BONUTb
3HaYHO 3MEHLUWTM BMMUB EHEPreTUYHMX MOHOMOMIN Ha LiHOYTBOPEHHS Ans
TennonocTadyaHHs. BnepLue 3anponoHOBaHO Cy4acHWUIM MeTOAONOMYHUIA Mij-
xia no cTBopeHHst TEK Ta 1o OCHOBHKMX eTaniB ix nobynoBu.

KntouyoBi crnoBa: posnopineHa eHepretuka, 6iomaca, nenetu, Teputopi-
anbHW eHepreTUYHNIA KOMMIIEKC, CTanuin PO3BUTOK, BiAHOBIIOBaHI Axepena
eHeprii, reciHopMaLiHi TeXHONOTIi, TeNnoBa eHeprisi, eNeKTpUYHa eHepris,
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Llenk. B ctaTbe paccMoTpeHbl NPEANOCHINKY U NEePCNeKTVBLI Pa3BUTUSA
3HEepreTN4ecKon CUcTeMbl YKpanHbl C UCMONb30BaHMEM NOAXOA0B pacnpene-
TNEHHOW 3HepreTvku, 6a3oi koTopbIx ByayT Manble U CPeAHNE reHepupytoLLye
MOLLIHOCTY, MPEUMYLLIECTBEHHO paboTatoLme Ha BO30OHOBNSEMbIX NCTOY-
Hukax sHepruv. BeiBogbl. CchopMynupoBaHbl OCHOBHbIE NOAXOAbI K paspa-
60TKe TeppUTOpUanbHBIX 3HepreTudecknx kommnekcos (TOK), kak nepBuYHOro
3BeHa 00LLerocyaapcTBEHHON SHepreTUyeckon cuctemsl. Bnepeble npeano-
XeH COBPEMEHHbI MeTofonornyecknii noaxon k cosganuio TOK n k ocHoB.-
HbIM 3TanamM ee CTPOUTENbCTBA.

KntoueBble croBa: pacnpegeneHHas aHepretvika, buomacca, nennersi,
TeppuTopuasbHbIN SHEPTETUYECKMNIN KOMMIIEKC, YCTONYMBOE pa3suTie, BO306-
HOBMSIEMbIE VCTOYHVKN 3HEPTnK, reoMHOPMAaLMOHHbIE TEXHOMNOMK, Tenmno-
Basl 9HEPrusi, aNeKTpuyeckas aHeprus, ansTepHaTMBHasA aHepreTuka.
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The article is focused on preconditions and prospects of Ukrainian energy
system development with the approaches of distributed energy production
based on mainly small-scale energy generating capacities that basically work
with renewable energy sources. For the first time, the main approaches to the
Territorial Energy Complexes (TEC) development as the primary cell of the
national energy system where stated. The modern methodological approach
was proposed to the main stages of TEC development.
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