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JAvuHaMika po3BUTKY BITPOCHEPreTUYHOI0 CEKTOPY

2

MATEPUKOBOI YaCTUHU YKpainu, 2009-2016
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EJIEKTPO- Feimositne i YacTtka B HalioHaNb- Faiecaiin ana S Yacrka B HaUlioOHANb-

CTAHLIA U HoMmy obcAasi enexTpo- e HomMmy obcasi enexTpo-
Heprii maH KBrerog L E Heprii mnH KBTerog e

TEC, TEL 55 461,7 35,2 56 611,6 36,5

AEC 87 627,5 55,6 80 950,0 52,3

I'EC, TAEC, 6 808.,5 43 9118,8 5,8

3 uux [EC 5 2349 =55 7 484.8 4.8

[AEC 1 573,6 1 1 634,0 1,1

Bqu {HEC L 1 591,1 1 1775,0 1,1

b6iomaca)

SLEETELL 61764 3,9 6 576,8 42

Ta iHWi grepena

BCbOI'o 157 665,2 100 155 032,2 100

O+epeno: MiHICTEpPCTE0 EHEPreTURM Ta BYTiNIbHOT NPOMMCNOBOCTI YHRpAiHM



CTpyKTypa NOTYKHOCTEH BiTHOBJIIOBAHOI EHEPreTUKHI 3
MaTepPUKOBOI YacTUHM YKpainu, MBT, 2016

ﬂ BcraHoBnena notymHicTs, MBT BeegeHo
BEC

530,9 NoTy»HiCTb, MBT
426,125 437,725 11,6 90
| O W BEC
CEC 431,743 530,887 99,144
| CEC
MIEC 86,735 90,02 3,285 -
bMEC 35,2 38,7 3,5 ® EMEC
Bioras 17,24 20,36 3,12 B Eioras
BCbOro 997.043 1117,692 120,649
Axkmo 3a miacymkamu 2015 poky cykymHa
W 3anopiseKa obnacte BCTAaHOBJIEHa MOTYyXHICTh Bcix BJIE 3pocna
W [loHeubKa obnactb 3anense Ha 30 MBT, 10 y 2016 poui mpupict
JlyraHcbra obnactb BCTAHOBJICHOI l'IO'Iy)KHOCTi HOBOBBE€JACHUX B
¥ MuKonaiscbka o6nactb eKCIUTyaTalio enekrpoctaniii 3 BJIE csrae
W XepcoHcbKa 06nacTb 120,649 MBT, a cymapHa 3arajbHa IMOTY>KHICTb
M JlbBiBcbKa obnactb Bcix BJIE — 1117,692 MBT. Ha kineus 2015 Gys1o

B KuiBcbKa 0bnactb 997,04 MBT.




Meta po00TH TA OCHOBHI 3a1a4i 4

MeTtorw podoTu € JOCHIDKCHHS Ta ONTUMI3alisl (YHKIIIOHYBaHHS BITPOBUX
€JIEKTPOCTAHIIIN JIJIs MTIABUILIEHHS €HEPrOoe(HEKTUBHOCTI €JIEKTPUUHUX MEPEXK.

OO0’ekT gocaigkeHHsI — TPOIECH PO3BUTKY Ta (DYHKIIOHYBaHHSI €JICKTPUUYHUX MEPEXK 3
BITPOBHUMHU €JIEKTPOCTAHIIISIMHU.

Ilpeamer HOCiTKEeHHA — METOAM Ta 3aCOOM OI[IHIOBAHHS PEKHUMIB pOOOTH €JIEKTPUUYHUX
MEpEK.

BianoBigHO 10 BKa3aHOI METHU B POOOTI BUPILIYIOTHCS TaKl OCHOBHI 3a/1a4i:
— IIPOBECTH KOMIUIEKCHUW aHalli3 MOXJIMBOCTEH Ta OCOOJMBOCTEW 1H(POPMAIIITHOTO
3a0€3MeueHHs 3aj1a4 1o0y/10BU Ta po3BUTKY iHTerpoBanux EIIC B ymoBax Ykpainu;
— JOCTIIUTH TEOPETHYHI OCHOBU Ta C(OpMyBaTH MpPaKTUYHI MiAXOAW JO BHU3HAUYCHHS
MOTY>KHOCTI, SIKa TEHEPYEThCA BiAHOBIIOBAHUMU JKEpPEIaMH €HEPTii 30KpeMa BITPOBHUMHU
CIEKTPOCTAHIIISIMU;
—ITOCHIIUTH MOJIeJII 1 METOAM JIOBIOCTPOKOBOTO MPOTHO3YBAaHHS JWHAMIKM OCHOBHHX
TEXHIYHUX 1 eHepreTuuHux napameTpis BEY.
—IOCHIPKEHHSI METO/IIB MOITYKY ONTUMAJIBHUX MICIb I1JI€EJJHAHHS BITPOBUX €JIEKTPOCTAHIIIMI
710 CJIICKTPUYHUX MEPEK
—BMKOHAHHS TMPAKTUYHUX PO3pPaxXyHKIB, II0J0 OLIHIOBAaHHS BIUIMBY reHepyBaHHs BEC Ha
pexuMHI apameTpu podotu EM, 30kpema BTpaTu akTUBHOT IOTY>KHOCTI.



MonesroBaHHS 1 IPOrHO3YBAHHSA JMHAMIKU OCHOBHUX IapaMeTpiB 5
BITPOBHX €JIEKTPUYHHUX YCTAHOBOK

1 — Jlonari;

2 — Portop;

3 — IlpucTpiii ynpaBJ/iiHHS NOTYKHICTIO;
4 — Bumukau;

5 — Bich HU3BLKOI IIBUAKOCTI;

6 — PenykTop (kopoOka nepenayv);

7 — I'eneparop;

8 — KonTtpoJiep;

9 — AHemoOMeTp;

10 — darorep;
1. Blades
e 11 —Tonpoaa;
4. Brak _ . X3 L
o 12 — Bich BHCOKOI INBUJIKOCTI;
7 Gonerat | 13- Ilpucrpiii nosopory,
T 14 — MoTop MOBOPOTY;
- 10. Wind Vane
11. Nacelle 15 —_ Be)Ka.

12. High-speed shaht
13. Yaw drive

14, Yaw motor

15. Tower

Pucynox — 5.1. KoHcTpyKilisi BITpOBOT €JIEKTPUYHO1 YCTAaHOBKHU:



SIKICHMM aHAJII3 PO3BUTKY KOHCTPYKUiA BEY

6

Croronni Ounpiricts BUpoOHUKIB BEY Bimnae mepeBary mMozmensiMm 3 HOMIHAJIBHOIO MOTYXHICTIO 3 MBT 3 giamerpom
poropa 10 120 M. YcTaHOBKM HOMIHAJIBHOIO OTYXHICTIO 9 MBT 1 Buile Bxke po3po0isie 1 BUpoOIisie psii KOMIIaHin

Tabnuis 6.1 — Hagnory:kui moneni BEY

Ha mnpoaykruBnicte BEY BmnmBaioTh, rojgoBHUM
YUHOM, TakKl NapaMeTpd IIOI0 BHINE3a3HAUYCHUX
KOMITJIEKTYIOUHX:

— HOMIHaJIbHA MOTYXXHICTh TEHEPATOPA;

— BHCOTA BEXI,

— OBXHMHA JIOMATI/AlaMeTp poTopa,;

— cknanoBi Baru BEY;

— CIoci0 TepeTBOPIOBaHHS €HEprii (pemayKTOpHHIA/
0€3 peayKTOpHUIA);

— crocid KepyBaHHS MOTYXHICTIO
(aKTUBHUI/TIACUBHHIA ).

Tabmung 6.1 — Jlesaki Hacaiakm 30iIbIIEeHHS
po3mipis BEY

Bignocna HOMIHAJIbHA 1 3 9
OTYKHICTh

[IBuakicTh obepTaHHS 40 20 10
poTopa, 00/XB.

Bignocna MIBUIKICTH 1 05 0.25
0o0epTaHHs poTopa

Bignocunii obepTrarounii 1 6 36
MOMEHT POTOpa

Howminanpha | diametp

Ne | Bupobnuk | Monens BEY MOTYXXHICTb, | pOTOpA,
MBTt M

1 |Enercon |E126 7.5 126

2 | Gamesa G14X-TMW 7.0 140

3 |Samsung |S7.9-171 7.0 171

4 | Mitsubishi | SeaAngel 7MW | 7.0 165

5 |Vestas V164 7.0 164

6 [MingYang [ MingYang 6.5 140

SCD 6.5 MW

7 |Senvion |[6.2MW/126 6.2 126

8 |Nordex N150 6.0 150

9 |REpower |REpower 6MW (6.0 126

10 [Siemens |SWT-6.0-154 6.0 154

11 |Senvion |5MW 5.1 126

12 |Areva Multibrid 5.0 135

Multibrid | M5000-135

3 mi€i TabmuIi BUIUIMBAE, IO OOEPTAIOYMil MOMEHT
poTopa Mae CyTTEBO 3POCTAaTH 3 POCTOM HOMiHAIBHOI
notyxHocTi BEY



SAxicHuil aHa I3 pO3BUTKY KOHCTPYKIin BEY
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Pucynok 7.1 - Tlpuknan rpadika xapakKTepUCTUKH
notyxHocti BEY 3 nmacuBHOI0 cHCTEMOIO KepyBaHHS
MOTYXHICTIO

7

s kepyBanns noTyxHicTio BEY 3 Metoro 3anoGiranss ii
PYHHYBAaHHIO 32 YMOBH CYTTEBOTO 30UIBIICHHS IIBUIKOCTI
BiTpY, B KOoHCTpYyKIii BEY mepenbavueno BiANMOBIAHY cUCTEMY,
o TUM abo iHmHUM uyuHOM 11030aBise BEY Big ‘“3aiiBoi”
MOTY>KHOCTI.

Ha panHix eranmax pO3BHUTKY BITPOCHEPTETUKH €IHMHOIO
CHCTEMOIO KEepYyBaHHS TOTYXHICTIO OyJa CHCTEMa MacHBHOTO
kepyBanHs (Stall control). Kyr maxmmy nomareiit BEY B miit
cucteMi 3a(iKCOBaHO, W BOHM HE MOXYThb OyTH IOBEpHEHI
Y3IOBX MO3J0BXKHIX Oced. AepoauHaMiyHUN mpodinb 1 KyT
HaxXuiay jomari oOpaHi Tak, IO AJIs BITPIB 31 HIBHUAKOCTSIMH,
BUIIIMMHU MBHIKOCTI Buxony BEY Ha HOMiHambHY MOTYXHICTD,
MOBITPSHUHN TOTIK HaBKPYT MPOQLII0 JIOMATi BIATUISIETHCS Bif
MMOBEPXHI JIOTATI.

Cuctema axkTHBHOTO KepyBaHHS NOTyxHicTio (pitch
control) 3 meBHOro MOMEHTY, KOJIM T€HEPOBaHA TOTYKHICTh
BEY  wnabmmkaerbCcs 0  HOMIHAQJIBHOI,  ITOYHHAE
OTPUMYBaTH CUTHAJIM BiJ TEHeparopa IIOAO pIBHSA
T€HEPOBAHO1 MOTYKHOCTI. Y TO MOMEHT, KOJIU T€HEpOBaHa
NOTY)KHICTh ~ CHIBMNAJa€ 3  HOMIHAJIBHOIO, CHCTEMA
KEpYBaHHs IOYMHAE oOepTaru JOMari HaBKpPYyr iX
MO3J0BXKHIX OCEel Tak, MO0 KyTH arakud MOBITPSHUX
MOTOKIB 3MEHIIYBAJIWCh, 4 3 HUMHU 3MEHINyBalach W
reHepOBaHAa  MOTYXKHICTb.  BUKOpPHCTaHHS  CHCTEMH
AKTUBHOIO KEPYBaHHS MOTYXHICTIO CTaj0 MOMKJIMBUM
3aBASIKM  TPOTPeCcy  MIKPOKOMIT FOTEPHOI  TEXHIKH.

[Ipuknan rpadika  XapakTEpPUCTHKHU MOTY>KHOCTI
BEY 3 AKTUBHOIO CHCTEMOIO KEepyBaHHS
MOTYXKHICTIO TIPUBENIEHO Ha pHC. 2.3.
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Pucynok 7.2 Tlpuknan rpadika XapakTepUCTHKA
notyxHocti BEY 3 akTHBHOIO crCTEMOIO KepyBaHHS
HOTYXHICTIO




KijbkicHu# aHadi3 i MoJieJIi MPOrHo3y TexHivHux napamerpis BEY 8

bazoBuMm TexHiuHuM mapamerpoMm BEY € ii HOMiHambHa MOTY)XKHICTb.
Ha puc. 2.4. nogano rpadik CBiTOBOi JMHAMIKH MMOKa3HUKIB CEPEIHBOT
HOMIHaNBHOT TOTYXHOCTI BEY, 1m0 BCTaHOBIIOIOTHCS Ha Ha3eMHHX
BITPOBUX €JIEKTPOCTAHIIISX
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Pucynok 8.1. — CBiToBa iuHamika cepeTHb0i HOMiHAJIbHOT
NOTYXXHOCT1 HazeMHUX BEY
JUis  IOBroCTpOKOBOIO IPOTHO3YBAaHHS IapaMeTpiB TEXHIUYHMX

MPUCTPOiB B JTEparypli PEKOMEHJOBAaHO BHUKOPHUCTOBYBATH
MaTeMaTH4HI MOJIENI CUTMOITHOTO THITY
b-ct
—€
P(t) = ae (8.1)

ne t — uenrpoBane 3HadeHHs poky (0 BimmoBimae 1985-my poky);
P(t) — cepenns HomiHanbHa TOTYKHiCTH BEY, 110 BBOAATHCS B
eKcIUTyaTaiito B t-my porii, 8,b,C — mapamerpu Mozei.
[Tapamerp a sBnsie COOOI0 TOPU3OHTAIbHY ACUMITOTY (DYHKIIIT
(2.1), TOOTO € TpaHWYHUM 3HAYECHHSIM IMOTY)KHOCTI, SIKYy MOXE
reHepyBaru BEV.
a,=P"
P-— ominka IpaHUYHOI HOMIHaJIBHOI mOTYykHocTi BEY B
MaiOyTHbOMY, BU3HAYCHA, HATIPUKIIA]], EKCTIEPTHUM [UISIXOM.
Jns BigmykaHHs 3HaYeHb mapameTpiB moneni [ommeproa (8.1)
JIOIITLHO, TIEPIII 33 BCE, 3aCTOCYBATH METOJ JIiHeapHu3aIlii, a came:

ct

NPy =In a=ea InC)=e” " a IninE) =bct: (8.2)
p P

Buxomsiun 3 ananizy piBHsHHS (8.2), NMPONMOHYETHCS ANTOPUTM
BIJIIIYKaHHSI YUCJIOBUX 3HaueHb mapaMeTrpiB moneni [ommeprua, mo
0a3yeThcsi HAa KOMOIHAIli METOMy JIiHeapu3allii, METOIy CITYCKY 3a
rpynamu 3MIiHHHX 1 JTIHIHHOTO METOly HalfMEHIITNX KBaJpaTiB.

1) dikcaris MOYaTKOBOTO 3HAYCHHS TApaMeTpy &, 3a GopMyIoro
2) BukoHaHHs TepeTBOPEHb:

a9
yi=InIn(—),t=1,...,T;
P.

|
- —t,t=1,..,T;
e T — KIIbKICTh pOKlB peTpOCHeKTI/IBHI/IX CIIOCTEPEIKEHbD.
3) BigmrykaHHs JIHIHHEM METOJOM HaWMEHIIUX KBAJpariB OILIHOK

napaMeTpiB PiBHSAHHS perpecii:

y =b + cx;
a caMme:
T T T
szlyl_zxiz yI T T
t=1 t=1 t=1 1 - 1
c - —ma x=—%x, y=—%
T ) (T \ T 21 T i1
T> X i_Lz XiJ
t=1 t=1
b=y-bx;

4) VYTouHEHHsS 3HA4YCHHS MapaMeTpy a 3a METOAOM HalMEHIINX
KBaJpaTiB 3a GOPMYIIOIO:

-
> Ptef

5) Iicist HbOTO MOBTOPIOETHCS MPOLIEAYpa YTOUHEHHS TapaMeTpiB b i C
1 Tak 70 MOBHOI cTabinmi3alii 3Ha4eHb MapaMeTpiB:

_el.7721—0,0454lt
P(t) =17000e (8.3)



KigbKicHUT aHAaJi3 | MOJeJIi MPOTrHO3y TexXHiYHUX napamerpis BEY

Tabmuns 9.1 — PesynbTaT MareMaTnyHOTO MOJICIIOBAHHS JUHAMIKA
CepenHbOi HOMIHAIBHOI TOTY)KHOCTI BBEJACHHUX B EKCILTyaTalliro
HazeMHux BEY 3a monenmio 'omnepria

9

Po3paxoBaHi 3HaueHHS IHIEKCY ‘“‘Maca BEpXiBKH/IUIOMA OOMaxy
poTopa”, 3anpONOHOBAHOTO HiMebKUM gociigaukomM [1. Mommi. Lei
MOKa3HKWK (Hamaml — iHgekc Mosuti) HuK4Ye Oyle BUKOPHCTAHO IS

nporHo3yBaHHs Mmacu BepxiBku BEY. Ha puc.

9.2.

IIOJaHO

3aJIeKHOCTI J[ilaMeTpa poTopa BiJg HOMIHAJIBHOI ToTyXHOCTI BEYV.
JIJiss MaTeMaTnYHOTO MOJISITIOBAHHS JaHOI 3aJIC)KHOCTI BUKOPUCTAHO
cryneneBy Mojenb. OIHKY mapaMeTpiB JAaHOi MO po3paxoBaHO
METOZIOM HallMEHIIINX KBaIpaTiB!

D(P)=2.2303p°"*""?
ne D — niamerp poropa BEYV.
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Pucynok 9.2 — 3anexHicTh Aiamerpa poTopa Bija nmotyxHocti BEY

IlenTpo- dakTU4HE PospaxoBane | BiqnocHa|
Pix BaHUM 3HAYEHHS 3HAYEHHS | MOXHOKa,
piK HOTYKHOCTI MOTYXHOCTI1 %
BEY, kBt BEY, kBt
1985 0 20 47 136.8
1990 5 200 155 22.5
1995 10 400 399 0.2
2000 15 800 850 6.3
2005 20 1600 1555 2.8
2010 25 2500 2517 0.7
2015 30 3500 3699 5.7
Cepenne 3a niepiof
1985-2015 pp. 25.0
1990-2015 pp. 6.4
1995-2015 pp. 3.1
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Pucynok 9.1 — CrocrepexeHi 1 NPOTHO3HI 3HAYCHHS CEpPEeaHBOI
CBITOBOI HOMIHAJBHOI MOTYXHOCTI BBEIEHHMX B EKCIUIyaTalilo

HazemHux BEY

Tabmuua 9.2 — 3BemeHi pe3yiabTaTd MPOTHO3HUX PO3PAXYHKIB
OCHOBHHUX TexHIYHMX mapameTpiB BEY (cepiitHe BUpOOHHUITBO):
IIpornosna
Pik cepenHs Hiametp [Tnomra Maca | Bucota oci
HOMiHAJIbHA poropa, M[  oOmaxy BEpXIBKH [ poTOpa,
MOTYKHICTD portopa, m? BEY, M
BEY, T
kBT
2015 3500 105 8639 190 99
2020 5030 124 12166 268 112
2025 6428 140 15334 3371 123
2030 7820 153 18450 406 132




Bu3zHayeHHs PAKTHYHOI MOTYKHOCTI BITPOBUX €JIEKTPOCTAHIIIN

K0 BUMIpPIOBaHHS IIBUAKOCTI BITPY 3A1MCHIOBANIMCH Ha BUCOTI
BCTAHOBJICHHSI AHEMOMETPIB, TO [UIsI BHCOTH TependadyBaHOl
YCTaHOBKH BITPOTYpOiHM MIBUIKICTh BITPY MOXKe OyTH IepepaxoBaHa
Ha IiCTaBl 3aJIE€KHOCTI
m
()
V =V

| —
\h, )

M — MOKa3HUK, IKUH 3aJIeKUTh B/l XapaKTepy MiJACTUIIa0401 MOBEPXHI

Ta TIOPH POKY

h — Bucora nmepenbadyBaHoi yCTaHOBKHU BIiTPOTYpOiHH, M;

ha — BUCOTa BCTAaHOBJICHHS aHEMOMETPA, M;
[ToTyxHiCTh, 1II0O PO3BUBAETHCS BITPOKOJIECOM, MPH HIBUAKOCTI BITPY

10 20 M/c BU3HAYAETHCS Y TAaKUM CIIOCIO

R
PBK=p_V é
2

p = — HIJIBHICTB TOBITPs, KI/M? (110 M€ MicIie IPU TeMIIEparypi

ReT
noBitps 15 °C it armochepromy TuCKY 760 MM pT.CT.);
F — mromia, mo oOMiTa€Thes J0NaTIMH BiTpOKoieca, M2
V — mBHIKICTH BITpY, M/C;
& — KoeiIieHT BUKOPUCTAHHS €Heprii BITpY, B.O.
Bitpokoseco nepeTBoproe y MeXaHiuHy €HEprilo JIMIIEe YaCTUHY ITOBHOI
eHeprii moToky BiTpy. KoedilieHToOM BUKOpUCTaHHS €HEpPTii BITpYy &
HA3WBAIOTh  CIIBBITHOIIGHHS  eHeprii, ska Oyma  mpuiiHATa
BITPOKOJIECOM, JI0 TIOBHOI €Heprii, Ky Hece y coOi MOBITPSHUI MOTIK.
Jlnsi BU3HAUEHHs I[bOTO MOKAa3HHWKA 3aIlPOIIOHOBAHO Pi3HI 3aJI€KHOCTI.
IcHYIOTP ~ TakoX TPOMO3UII MO0 PO3paxyHKy Koe]imieHTy
BUKOPUCTaHHS BITPY y QYHKUII mNapaMmerpa, L0 BU3HAYAETHCS
MIBUJKICTIO BITPY Ta 4YacTOTOO oOOepTaHHS poTopa (KYTOBOIO
MIBUJIKICTIO) — KOS(DIIIEHT MBUAKOX1AHOCTI BITPOTYpPOIHH.

10

3aNiexHICTh HOTYXHOCT1 BITPOBOI TYypOI1HHM BiJ] IIBHJKOCTI BITPY
HaBeneHo Ha puc. 10.1la. IlpuHnmmoBo MokiIMBa poOoTa
BITPOT€HEpaTOpa y JABOX PEXKHMMax: i3 TOCTIHHOI Ta 3MiHHOIO
qacToTaMHu 00epTaHHS

PBT, MBT} ‘E_, A
2.0 Pul 0.5 P R
Lsk 10,4 \ /
0,3
1,0+
-0,2
0,5+
10,1
1 1 L I"

L L
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Pucynok 10.1 — 3anexHiCTh MOTY>KHOCTI BITPOBOi TypOiHHU BiJl
HIBUAKOCTI BITPY

1 — 3 aepoaMHaMIYHUM pETYIIOBaHHSAM; 2 — 0€3 aepoAMHAMIYHOTO
perymoBants; VMIn — MiHiMalbHA Y1 MyCKOBA MIBUIKICTE BITPY; VH —
HOMIHAJbHA PO3PAaxXyHKOBa IIBUAKICT BiTpy i1 BEC 3
aepoAMHAMIYHUM pEryialoBaHHSAM; VMaX — MakCMMalbHO MOXKIIMBA
(6ypoBa) MIBUAKICTH BITPY.

[ToryxHicTs Ha Buxoai BEC BU3HaYaTuMeThCSl TAKUM YHMHOM:

F 3 F 3
Poe =P MM My =p?V EN N M N =p;V &n .M.,

ne np — KKJI migBumyroyoro peaykropa 3HaxoquTbes Ha piBHi 0,93—
0,95nr — KKJI BiTporeneparopa, JOMyCTUMO MpUKAMaTu OIU3BKUM 10
snauenns 0,87-0,9 [86] mpakTuuHo y Beix pexxumax podotn BEC,nBun
— KK/ Bumpsmiasua s pexUMy HOPMaJbHUX HAaBaHTAXKEHb
3HaxomuThed y Mexax 0,93-0,95, nimB — KKJ[ iHBepTOpy, MOXHa
BBaxxaru piBHuM 0,87-0,98, nnep— KKJ| neperBoproBasbsHOro OJ0KY,
MoxkHa npuitHiaTH piBHUM 0,81-0,93, & — KoedillieHT BUKOPUCTAHHS
€Heprii BITpy, 10 BUKOPUCTOBYETHCS MPH PO3PAXYHKY MOTYKHOCTI, 110
po3BHBaEThCA BiTpokonecom P, mpuiimaemo 0,3-0,35.



BUKOHAHHS IPOEKTHUX PO3PAXYyHKIB HA MPUKJIALI CXeMHU eJIeKTPUYHOI
mepe:xi 110-750 kB IliBneHHo0-3axiIHOI eJIeKTPOEeHEPreTUYHOI CHCTEMHU

NoToxkoposnoain B drparmedT Mmepesx N3EC 110-750 kKB
B PEXMMHMA O8Hb Ha 17-00
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Pucynok 11.1 — ®parment cxemu IliBaeHHO-3aX11HOI €eHEPTETUYHOT CUCTEMH 3 BUJIICHUMU By3J1aMU
MOYKJTMBOTO TIPU€ETHAHHS

[MotyxHicte renepyBants BEC mist By3na H. bepaudis (742 By3on Ha cxemi) Ta Pagusuii (930 By3on Ha
cxemi) ctaHoBuTh 8,53 MBT Ta 34,8 MBT BiAnmoBiHO, Ta 3arajbHi BTPAaTH B €HEPrOCUCTEMI CTaHOBISTH!
P=38.6 MBrT Ta micns nigexannas 36.01 MBT.



BucHOBKH 12

B wmarictepcbkiii po0OOTI Oyno HaBeAEHO BUPIIIEHHS AaKTyaJbHOTO 3aBJaHHS BU3HAUYCHHS
MOTEHIIMHUX MOXKJIMBOCTEH €JNEKTPUYHUX CUCTEM YKpainu, oo npueaHands PIIE, 30kpema BITpOBUX
CJICKTPOCTaHIIIM. 3 TOUKM 30pYy 3MEHIIECHHS BTPAT aKTUBHOI MOTY>KHOCTI B €JIEKTPUYHUX MEpekax, 0yio
PO3pOOJICHO METO/T TIOITYKY ONTUMAJIBHUX MICIIh MM’ €IHaHHA Ta moTykHocTeil B/IE.

1. TlpoBeneHO KOMIUJIEKCHUM aHalli3 MOXJIMBOCTEH Ta ocoOMuBOCTel 1HGOPMAIIMHOTO 3a0e3MeueHHS
3a1a4 noOynoBH Ta po3BUTKY iHTerpoBaHux EIIC B ymoBax Ykpainu;

2. ocaimpKeHo TeoOpeTUdH1 OCHOBHU Ta chOPMYBATHU MPAKTUYHI MIAXOAX 0 BU3HAYEHHS MOTY>KHOCTI, SIKa
TeHEPYETHCS BITHOBIIOBAHUMHU JKEpEJIaMU €HEPTii 30KpeMa BITPOBUMU €JIEKTPOCTAHIIISIMH;

3. JlocmipkeHo Moaen 1 METOAu JOBTOCTPOKOBOTO MPOTHO3YBAHHS JWHAMIKM OCHOBHHMX TEXHIYHHX 1
eHepreTuyHux napamerpis BEY.

4. TIpoBeneHO NpPaKTUYHI PO3PAXyHKH, IIOAO OILIHIOBaHHS BIUIMBY reHepyBaHHs BEC Ha pexumHi
napameTpu pobotu EM, 30kpema BTpaTtu aKTUBHO1 MOTYKHOCTI.

5. B po3mini oxoponu mpaii Oyl0 pPO3MISHYTO ayauTOpil0 B SKIH MPOBOAWINCS JOCHIIKECHHS.
[lepepaxoBano HeOe3meuHi (hakTopu, AK1 BIUIMBAIOTh Ha JOCHiAHUKA. JlochmimxeHo O€3meKy poOoTH
CJICKTPUYHUX MEPEXK B YMOBAX Jii 3arPO3JIMBUX YNHHHUKIB HABKOJIMIIIHHOTO CEPEIOBHIIIA.



JIAKy10 32 yBary!



