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1. Tema npoexty Po3paxyHOK eJIeKTPUYHOI YaCTHUHU EIICKTPUYHOI Mepexi

CYMAapHOK aKTUBHOIO MOTYKHICTIO 61 MBT
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3aTBEPKEHI HAKa30M BUIIIOTO HaBYAJILHOTO 3akiany Bif 13.05.2024 Ne 191/15.23-

C2. Crpok nojanus cryaeHToM npoekty _ 10 yepBHs 2024 p.

3. BuxiaHi JaHHI 10 IPOEKTY.

3.1. I'eorpadiune po3rairyBaHHs JHKepelia 1 By3/1iB HABAaHTA)KECHHS Ha TUIaH1
micueBocTi. Koopaunatu (X, Y) mkepena *UBJICHHS 1 TyHKTIB CIIOKUBaHHS
€JIEKTPOEHEPTii 100 YMOBHOI'O OYATKY KOOpJUHAT. J[>KepesoM >KUBIICHHS €
€JIEKTPOCTaHLIS 3 PO3NOAIIBHUMU IPUCTPOSIMU Harpyroro 35 kB.




Koopainatst X (MM), Y (MM) po3TairyBaHHs JKepesa >KUBJICHHS 1 MiCTaHIIIH

CIIO’KMBAYiB

Jxepeno IIyHKT IIyHKT IIyHKT 180%:14)
KUBJICHHS CHOKMBAHHS | CHOKMBAHHS | CHIO’)KMBAHHS | CIIO>KMBAHHS
(JIK), Nel No2 No3 No4

Xa 1Ya | X{ |V Xo 1Y, | X3 [Ys | X4 |Y4

70 80 95 120 |80 167 120 [200 |[135 [210

Macitad cutyaiiftoro miany, (M)........ccocveeeenenee. 1 kMm/mMm
3.2. HaBaHTaXX€HHS CIIOKUBAYIB Y MAKCUMATIBHOMY PEXHUMI1

TpuBanicts
BHKOPHCTAHHS MaKCI/IMaJI.BHi HaBaHTakeHHA P (MBT) u cOSQ (o.e.)
MaKCUMaJIbHOrO | CII0KHBaq1B
E?ijélgzmeHHﬂ [TyHKT [TyHkT [TynkT [TynkT
MEDESK] CTIOKMBAHHS | CHIO)KMBAaHHS | CIIOXKMBAHHSA | CTIOKMBAHHS
e, Nel No2 Ne3 Ne4
T'OJIUH/PIK
T, Py |cosp; | P, |cospy | P3 |cosep3 | Py | COS@qu
6720 18 | 0,810 | 11 | 0,849 | 24 | 0,825 8 0,814
3.3. Tapud Ha enekTpoeHEPTito (D )..oovvvvreeiiriiieeee, 1,8 rpH/kBT

3.4. 'any3p TPOMHUCIOBOCTI MEPEBAXKHOTO HABAHTAKEHHS Y BY3JI1 1 IOT0 KaTeropis
HalIiHOCTI. 3HaUY€HHs Hallpyr'u BTOpUHHOI Mepexi U, . Palion o oxeneni.

Haitme- INany3p BropunHa Kareropis | Paiton mo
HYBaHHS HOMIHAJbHA | HAOIHHO- | OXKeJemal
BYy3J1a Harpyra CTl
U,,, kB

1 MaumHoOyayBaHHs 10 I I

2 MaumHoOyayBaHHs 6 I

3 CisbChbKe TOCTIOAAPCTBO 10 I

4 CisibChbKe TOCTIOAPCTBO 10 I




4. 3MiCT pO3paxyHKOBO-NIOSICHIOBAJILHOI 3aNIMCKH (TepeJIiK NUTaHb, SIKI
NiIAranTh Po3pooii)
4.1. Po3poOka BapuaHTIB CXEM €JIEKTPOMOCTaYaHHs By3J1iB HABAHTAXECHHS 1 BUOIp
HaWO1IBIIT EKOHOMIYHOTO 32 YMOBAaMHU MIHIMyMY 3BEJICHUX 3aTpart.

4.2. Bubip paiioHaJIbHOTO PiBHS HAMPYTH Y CXEMi €IeKTPOIIOCTauYaHHSI.

4.3. Po3paxyHOK peXHMiB MaKCUMAJIHbHOTO HABAHTAKCHHS 1 TTiCIIsIaBapiiHUX.
4.4. PerymoBaHHS HAIPYTH Y MEPEXKI.
5. llepeJik rpadgiynoro Mmarepiany (3 TOUHMM BU3HAYE€HHSIM 000B’AI3KOBHX
KpecJIeHb).
1. IlpuniunoBa cxemMa eneKTpornocTadyants (0JiuH Juct popmary A3).

6. KoHCynbTaHTH pO3/11iB IPOEKTY

) C . ITignuc, nata
. [Ip13Bunie, 1Hi1aIM Ta ocaaa
Posnin 3aBJaHHA 3aBJaHHA
KOHCYJIbTAHTa o
BHUAaB IIPHUHHIAB
Cneupozanim nou. Pynues €. C.
OxopoHa mparii non. Pynnes €. C.
7. KasteHpapHuil IVIAaH BUKOHAHHS MIPOEKTY
Ctpok
BUKOHAHHS | o ' .
Ne Ha3Ba eramiB mipoekty (po6oTH) eTarniB .
MIPOCKTY

MIPOCKTY
(poboTH)

[TPOEKTYBAHHS EJIEKTPMYHOI MEPEXI.

KopoTka xapakrepucTuka CroX1BadiB paioHy.

BusnadeHHs1 CcyMapHOTO PO3paxyHKOBOTO

1 | naBaHTa)keHHs paiioHy. OOTrpyHTYBaHHS HEOOX1AHOCTI 1

BUOIp MiCL CIOPYIXKEHHSABY3JI0BO1 M1ACTaHIII].

Po3po0Oka BapiaHTIB CXeM €ICKTPOIOCTaYaHHS

CIIO’KMBAYiB palioOH.

2 | POBPAXYHOK TEXHIYHUX ITOKA3HUKIB.

Habmxennii po3paxyHOK NOTYHOCTEH 1 BUOIp
HOMIHAJIBHOI HanpyTu. Po3paxyHok nepepi3iB NpOBO/IIB.
[TepeBipka nmpoBo/iiB 32 YMOB HarpiBaHHsA. Po3paxyHok
napameTpiB JiHii. [lepeBipka cxeM 3a 10IMyCTUMOIO
BTpartoio Hanpyru. Bubip tpancdopmaTtopiB Ha
MIJCTAHITISAX CHOKKUBadiB. Po3paxyHok BTpar
MOTYKHOCTI 1 €IEKTPOEHEPTIi.




3 | KOMIIEHCALIS PEAKTMBHOI ITOTYXXHOCTI.
Bubip xomrieHcamiitanx nmpucTpoiB. CTpyKTypHa cxema
SJIEKTPUYHOI MepexkKi. AHaI3 poOOTH JUISTHKU MEpexi 31
CTOPOHHU BUCOKOI Harpyru. AHami3 poOOTH miAcTaHmii 31
CTOPOHH HU3bKOI HANPYTH.

4 PO3PAXYHOK OCHOBHUX PEXMMIB POEOTHU
MEPEXI. PexxuMm MakCUMaIbHOTO HAaBaHTAKECHHS.
[TicnsiaBapiiHUM PEKUM.

5 | PET'YJIOBAHHA HAIIPYTU
6 | I'padiuna gactuna
7/ | OpopMiieHHSI TPOEKTY
8 | BaxucT npoekrty
CryneHr |

(mianuc)
KepiBHuK npoekrty

(miamuc)
Jara Bunayi 3apgannsa ” 04 ” 05 2024 p.







PE®EPAT

ITosicHIOBaJIbHA 3aITMCKa MICTHTH CTOpP., puc., TaOlJI.,

010J1. HAlIM.

EJIEKTPUYHA MEPEXA, PO3PAXVHOK, EJIEKTPMYHI CXEMMU,
TPAHCOOPMATOP, IIEPEPI3U ITPOBO/IIB

OOrpyHTOBaHO JAOUUIBHY KOH(iryparito Mepexi. BuOpano HoMiHaIbHI
HaIpyTH, NepepPi3u MPOBOIIB JIHIN €JIeKTponepeay Ha BCIX AUITHKAX MEPEXi, 10
MPOEKTY€eThCsl. BU3HaueHO MOTYXKHICTH TpaHcpopMaropiB miactaniil. OOpaHO
KOMIIEHCYI0U1 Ta PETyJII0I0Ul IPUCTPOI Ta MICHS IXHBOTO po3TauryBaHHs. Haioinbm

BUT1JIHE PIMICHHS 3HAXOJIWJIOCh HAa OCHOBI IMOPIBHSJILHOIO aHANI3y JAEKUIBKOX
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ABSTRACT

Explanatory note contains p., fig., tab., references

ELECTRIC NETWORK, CALCULATION, ELECTRICAL SCHEMES,

TRANSFORMERS, WIRES, WAY'S

Reasonable justification network configuration. Selected nominal voltage

wire cross sections of power lines in all parts of the network projected. The power

of substation transformers is determined. Chosen compensating and regulating

devices and their location. The most advantageous solution was based on a

comparative analysis of several options.
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BCTYII

[IpuzHaueHHs  pO3MOAUIBYMX  MEpPEXK - JIOCTaBKa  EJIEKTPOEHEepPTii
0e3nocepelHbO CrokUBaYaM Harpyroo 6-10 kB, po3momin enexTpoeHeprii Mix
migcranmigsmu 6-110 / 0,38-35 kB paiioHy e1eKTpOCHOKUBaHH, 30ip MOTYKHOCTI,
BUPOOJIEHOT HEBEIUKUMH CTaHIIAMA (TeIIo(iKAMWHNME 1 TiAPaBIIYHUMHA),
MOTY>KHOCTI SIKUX CTaHOBJISITh JECSATKH, 1HOJI COTHI MEraBar.

be3nepepBHe 3pocTaHHS B Yacl LUX MOTYXHOCTEH HPU3BOIUTH [0
MOCTIMHOTO 301JIbIIIEHHS HOMIHAJLHOI HANIPYTHU PO3NOAUTBHUX Mepexk. Tak, 1mie 10
HEJIJaBHBOTO Yacy, PO3MOJAUIbHI (YHKII MOKIAZaINCsS, TOJIOBHUM YHHOM, Ha
Mepexi 6-35 kB enekTpornocTtayaHHs OKpeMHX Tpyl crokubauiB. [IpusHadeHHs
Mepex 110 kB nonsirano B nepenadi (6e3 mpoMi>KHUX BiJI0OPIB) HUX MOTOKIB JI0
30H (TEpUTOPI) iX pO3MOILTY.

Ha cydacHomy etamni enektpudikailii, po3BUTKY rOCIOIapChKO-€KOHOMIYHO1
JUSTBHOCTI, IO CYHPOBOKYETHCA 3OLIBIICHHSM OXOIUIEHHS LUX TEPUTOPINA 1
KUIBKOCTI ~ BEIMKUX  C€HEPrOEMHHMX  MIAMPUEMCTB,  PO3MOAUIBHI  (QYHKINT
nokjaaarTeesa Ha Mepexi 110 kB, a B geskux EEC nepeiim 10 po3raityKeHuxX
miHiA  enektporiepenaui 220 kB. KpiM TOro, 3pocTaHHS MOTY>XKHOCTEH,
CTIO’)KMBAHUX MPOMHCIOBAMHU TIIIPUEMCTBAMH, BEIMKAMU MICTaMHU, TIPU3BOIUTH
JI0 HEOOXIHOCTI 3acTOCyBaHHS TriauOokoro BBomay JiHiM 110-220 kB, T006TO
MaKCUMaJIbHOTO HAOMIKEHHS MIABUIICHUX HAmpyr JO0 BY3JdiB, paloHIB
€JIEKTPOCIIOKMBaHHA. TOMy HEOOXiHO BIJ3HAYUTHU YMOBHICTh MOJAUIY CHCTEMH
nepenadi 1 posnoAuty EE Ha cucTeMOyTBOpPIOIOUl, MPOTSXKHI MEPEki (CUCTEMHU
nepenadi EE) 1 cucremu posnoainy EE mo ix HOMiHaNbHIN Hampy3i.

Otxe, cucremy posnoainy EE craHoBiarh Mepexi Hampyrowo 6-150
(220) kB, 10 BKIIOUYAIOTH JABI-TPU CTYIEHI (PIBHSA) HANPYTH 3 TpaHCcHopMaIlisiMH
110 (150) / 35/ 6-10 kB a6o 220/35 / 6-10 kB. PiBenb cepennpoi Hanpyru (CH)

BiJNoBiae Hanpyram mepex 110-150 (220) kB, 110 kUBUTHCS BiJ MEPEX BUCOKOT

Jinct
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Harpyru (BH) 330-750 kB cucremu nepenaui EE uepes tpancdopmariro BH / CH.
PiBeHp HIKUOi Hampyru NpeACTaBICHUNM Mepekamu Harpyrow 6-35 kB, mo
xuBUThCs Big Mepexx CH 3 tpancdopmaniero CH / HH 110-150 (220) / 6-35 xB
abo 6e3mocepennro Big Mepesxk BH 3 tpanchopmartiero BH / HH 3 manpyroto 220-
330/6-35 kB.

HusbkoBonbTHI Mepexi 0,22-0,66 kB Takox BIAHOCATHCS A0 HIDKYOTO
PIBHS, 1110 YTBOPIOETHCS B PE3yJIbTaTI J0AaTKOBOI Tpancdopmarii 6-35 / 0,22-0,66.

PosmoxineHi mepexxi CH mepenaioTh TOTY)KHOCTI B JIECATKH MeETaBar,
mepexxki HH noctaBnsitoTh MOTY>KHOCTI CIIO)KMBadaM BiJl JEKIJTbKOX COTEHb KiJIOBAT
JI0 JIEKIIbKOX MeraBaT. HUW3BKOBOJIBTHI, a00 CIOXHUBYI MEPEXi, IKHUBJIATH
Oe3nocepeHbO  amapaTd  MPOMHUCIOBOTO ab0 MOOYyTOBOro  IPU3HAYCHHS.
HapanTtaxkeHHs, 10 KUBIAThCA muMu Mmepekamu 0,22-0,38 kB (3a BHHATKOM
MIPOMHUCIIOBUX), MAlOTh MOTYKHOCTI B1J] YaCTOK KUIOBAT JI0 JEKUIBKOX KIJIOBAaT, B
npomuciioBux wmepexax 0,38-0,66 kB mnepegaHa MNOTYXHICTb CTaHOBUTH BIJ
JEKUTBKOX JCCATKIB 1 PiIIe 10 JeKUIBKOX COTeHb K1JIOBAT.

Enextpuuni mepexi cuctemu posnoaiuty EE cnenudiuni 3a cTpykryporo
(cxknamoM), KOHPIrypamii 1 e1eKTPUYHUM peXUMaM, 1 TOMY BHIUIEHI B OKPEMHIA
kJ1ac Hanpyroto 10 150 (220) kB.

CtpykTypa Mepexi BU3HAYAEThCA iX Mpu3HadYeHHsIM. 30kpema, mepexi CH
110-220 kB, mo BHUKOHYIOTHCS, 3a PIAKICHUM BHUHSTKOM, MOBITPSHUMH JIHISIMH,
3'eIHaH1 aBTOTPAHCPOPMATOPHUM 3B'SI3KOM, MICTATh BEJUKI MiJICTAHIIIT pafOHHOTO
3HAUYEHHA Ta MOXYTh OO'€IHyBaTH €JEKTPOCTAHIII HEBEJIUKOi MOTY>KHOCTI.
Mepexi HH 0,38-35 kB, po3paxoBaHi Ha po3nojiii 1 joctaBKy EE 3HauHO MeHIIMX
MOTY>KHOCTEM, MEBHOIO MIPOIO BIJI0OPaXKarOTh raly3eBYy MPUHAIEKHICTh 1 MOXKYTh
OyTH BHWKOHaHI SK TOBITPIHMUMH, Tak 1 kaOempHuMu. Tak, mepexi 35 kB
30BHINIHBOTO EJICKTPOMOCTAYaHHSI TTPOMUCTOBUX MIAMPUEMCTB 1 MICT, CLIHCHKOT
enekrpudikamii 0,38-35 kB BUKOHYIOThCS MOBITPSIHUMH JIIHISIMH; MICBKI Mepexi
0,38-10 kB, wepexi BHYTPIIIHROTO EJIEKTPOMOCTAYaHHS  MPOMHCIOBUX

H1AIPUEMCTB IEPEBAXKHO KaOEIbHI.

Jinct
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barato B yomy pexxumHa crienugika po3noAUTBHUX MEPEX BU3HAYAETHCS iX
KoH(pirypamiero. KoHpiryparis cxeMH Mepexi 3aJeXHTh BIJ B3aEMHOTO
pO3TallyBaHHS IIEHTPIB JKUBJICHHS, TPUHOMHUX IJACTAHIIA 1 Bil BUMOT
3a0e3MeyeHHs HaJIHHOCTI (pe3epByBaHHs) €NEKTPOIIOCTaUYaHHSI.

PosnoainpHl Mepeki MOXKYTh BUKOHYBATHUCA PO3'€IHAHUMH 1 3aMKHYTHMH.
3a po3IMKHYTOI KOH(]Irypamii - y BUIISAAI padiaibHOT 1 MariCTpajbHOI CXEeM 3
omqauM 1eHtpoMm kuBieHHS (IDK). 3a mMarictpampHOi KoHQirypamii Mepexi
BUTPAYAEThCSl MEHILE MPOBIIHUKIB 1 KOMYTalliHOI amapaTypu, HDK TpHU
panianpHOMy 1i BuKOHaHHI. KpiM TOro, 3 MNpPUYHMHM MEHIIOK CyMapHOIO
npoTsbkHOCTI BJI 3MeHmnyeTscsi BUTpaTa omop, 130JATOpIB, JIHIHHOI apMarypu
tonfo. Tomy MaricTpaiabHi Mepexki JeiieBiie paaianbHux. OJHAK BOHU MEHII
HaJIiHI, TOMY IO BIJKIIOYECHHS TOJOBHOTO JUISTHKM BHBOJUTH 3 POOOTH BCI
eJIEKTpolpuiiMayl, IKi OTPUMYIOTh KUBJIEHHS 3 JaHol marictpaii. Pazom 3 Tum
MaricTpajibHl MEpeXXi, BHUKOHAHI IIMHONMPOBOJAAMHM, 3a0€3MEUyIOTh BHUCOKY
HaI1HHICTD.

Pozmonineai mepexxi CH 110-220 kB moctauaioTh eneKTpoeHEepTiel0 BETHKi
pailoHN eJEeKTPOCIOKUBAHHS, TOMY BHUKOHYIOTHCS MEPEBAXXHO PE3EPBOBAHKMHU,
HAMPUKJIA, Y BUTISAI pajiajibHO - MAariCTpaIbHUX CXE€M 3 OJHUM IICHTPOM
xuBlieHHs. [Ipruuomy Hepe3epBOBaHI PO3IMKHYTI CXEMH CHiJ] pO3IIIANaTH SK
MepIry 4epry crnopyau (po3BUTKY) pe3epBOBAHOI MEpeXi - IMPU MOXJIUBOCTI iX
pesepByBanHs 1o Mepexxi CH abo HH. IloxgiitHa pajianbHO-MaricTpajibHa
Mepexa 3a paxyHOK AyOstoBaHHS JiHIT (Ha oJHUX a00 pI3HUX ONopax) 3ade3nevye
pe3epBYBaHHS KUBJIEHHS criokuBayiB. L[s cxeMa xapakTepu3yeTbcsi pIBHOMIPHUM
3aBaHTaXEHHSAM 000X JiHIM, 110 BIANOBIAAE MIHIMYMY BTpaT, HE BHKIHMKAE
30UTBIIIEHHST CTPYMIB KOPOTKOTO 3aMUKAaHHS B CYMDKHUX JUISHKaX MEpEexl,
JT03BOJISIE 3A1MCHIOBATH YITKE BEACHHS PEKUMY POOOTH.

[lepeBaramu poO3IMKHYTHX MEpEX € MpocTa KOHPIrypailis cXemH, HU3bKa
BapTICTh, MIHIMAJIBHI BHUTPATH MPOBITHUKOBOIO MeTalxy 1 oOJagHaHHS.
BifcyTHICTh MepeBaHTAKEHb B aBapiHUX peKUMax JO3BOJISIE BECTU PO3PAXYHOK 1

BUOMpATH NEPETUHY MPOBOIB TIILKH 10 HOPMAJILHOMY PEXUMY POOOTH.
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JIB1 pajianbHi HEPE3EPBOBAHOT MEPEXKI, L0 KUBJISATHCS BiJl OJHOTO LIEHTPY,
IpU PO3BUTKY 32 PAXyHOK MIAKIIOYEHHS HOBHUX JUISHOK, SKI IMOJOBXYIOTh
Maricrpani, MOXYThb OYTH TIEPETBOPEHI B 3aMKHYTYy MEpEXY KUIbLIEBOT
KoHIrypartii (meTiboBa cxema), abo B MEpexXy 3 JBOMa JHKEepelaMu >KUBIICHHS,
10 JI03BOJISIE pE3€PBYBATH >KUBIICHHS CIIOKUBAYiB.

MoxmuBocti  gaHoi  KOHpirypamii ~ OOMEXYIOTBCS  MPOITYCKHOIO
CIIPOMOJKHICTIO TOJIOBHUX [IJISHOK, TOMY IIpHM BIAKIIOUEHHI OJHOI 3 HHUX
HEOOX1MHO 3a0e3MeUnTH EJIEKTPONOCTauYaHHs BCIX MIJACTaHIN Mepexi; B
3aJIe)KHOCTI BiJ MOTYXHOCTI TpaHC(HOpPMATOpiB OOMEKEHa KUIBKICTh MiJCTaHIIIMH.
[ToxBifina koHpirypailisi Mae OUIBIILY MPOIYCKHY 3JaTHICTh, 3aCTOCOBYETHCS B
Mepexxax 110 kB cucteM eleKTponocTadyaHHs MICT, a TaKOXX B MeEpexkax
110-220 kB nns enexkTpomnocTayaHHs MPOTSIKHUX CIOXKHBAYIB - MPOBOJUTHCS
eJieKTpudiKailis 3a1i3HUIb 1 TPYOOIIPOBO/IIB.

Posnoainsai mepexxi HH 0,38-35 kB BUKOHYIOTH NIEpEBaXHO PO3'€IHAHUMHU
pamianbHOL 1 MaricTpaiabHOi KOHGIryparllii, SKi OTPUMYIOTh JKUBJICHHS BiJl OJIHOTO
ab0 nBoX LEHTpIB. ['00BHA 0cOOMMBICTE po3noaLIEHUX Mepek HH - ix MacoBiCTb.
KinbkicTe TpaHc(OpMATOpPHUX MYHKTIB, JUISTHOK MEpEX Ccsirae B Mekax
MEpEeXEeBOT0 MIAMPUEMCTBA KUJIbKAa COTEHb. TOMy B IMX Mepexax IJis 3MIHHU,
MOJIMIIEHHS PEXUMY HaNpyrd BHUKOPUCTOBYIOTH MPOCTI HEIOPOrl MHPHUCTPOI:
TpaHchopMaTopu 6€3 aBTOMAaTUYHOTO PETYJIIOBAHHS Ta MEPEBAXKHO HEPETYyJIbOBaHI
KOHJICHCATOpHI OaTtapei.

PosnominsHi mepexxi HH 1 ocobmuBo wmepexi 0,38-10 kB cunbHO
pO3TadyKeHl, XapaKTepU3yIOThCs BEJTUKOI CYMapHOIO MPOTSKHICTIO.

CxemHe moOyaoBa 1 (pyHKIIIOHYBaHHSI PO3MOAIILHUX MEPEX BU3HAUAETHCS
HEOOXITHOIO  HAMIMHICTIO  EJIGKTPOINOCTAYaHHs, Taly3€BOI0  HAJIEKHICTIO,

XapaKTEPOM CIIOKUBAYiB.
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PO3JILI 1

MNPOEKTYBAHHS EJIEKTPUYHOI MEPEXI

1.1 KopoTka xapakTepucTiKa COKHBAYiB paiiony

Po3paxyHOK MOTY>KHOCTE BEIEThCS Yy KOMIUIEKCHIA (opmi, ISl 4YOro
MOTY>KHOCTI1 CIIO’KMBAY1B TpeOa BUPA3UTH Y KOMIUIEKCHIN (hopmi.
Bukxonaemo po3paxyHku Ui IyHKTa crokuBaHHsA Nel. CrnoxnBaHa mnoBHa
HOTYXHICTh Y MaKCUMaJIbHOMY pexumi, MBA
3

S = =18/0,81=22,2. (1.1)
CoS ¢y

PeakTuBHA CrOXKMBaHa MOTYXHICTh Y MaKCUMaJIbHOMY PEXUMI BU3HAYEMO 13

TPUKYTHHKA NOTYyxkHOCTEN, MBAD

Qq =+/S{ — P? =(22,22-182)°5=13,0. (1.2)

3Be/ICHHS] TMpPO BY3JIM HABAaHTAKCHHSIBUOUPAIOTHCA 3 BUXIJHUX JIAHUX,
Pa3paxoBYIOThCS 1 3aHOCATHCS B Ta0u. 1.1

Tabmuus 1.1 — BimomocTi mpo By3711 HaBaHTaKEHHS

Haii- | HaBaHTaxkeHHs y I"any3b mpomuciioBocti | Bropuu | Karer
MEHY | MaKCUMaJIbHOMY PEXKUMI, Ha opis
Banug | P + jQ , MBA HOMI- HaIlH
BYy3J/1a HaJbHAa | HOCTI
Harpyra
U,, kB
1 18 | +j 13,0 ManmnoOyyBaHHs 10 1
2 11|+4j]6,8 Jlerka npoOMHUCIIOBICTh 6 |
3 24 |+ 16,4 ManmHoOyayBaHHs 10 |
4 8|+j]5,7 MarmuHOOY Ty BaHHSI 10 |
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1.2. Bu3HauyeHHsI CyMApPHOI0 PO3PAXYHKOBOI0 HABAHTAKEHHS PailoHy

SIk  pO3paxyHKOBI HaBaHTAKEHHS Ha I[bOMY €Tami MIPOEKTyBaHHS
OpUMMAaIOThCSI MAKCUMaJIbHI HABaHTA)XKEHHsI, 3a3HAUYEHI B 3aBJaHHI HAa KypCOBUH
OPOEKT, IO TPHUBEACHI 3 YypaxyBaHHAM pOCTY EJIEKTPOCHOXUBAHHS Ha
NEPCIIEKTUBY B 5 POKIB.

Cymapui axtuBHe P, 1 peakruBHe Q, pO3paxyHKOBI HAaBAHTAXKCHHS
palloHy BU3HAYarOThCATAKUM YHHOM.

P03anOBy€TBCH CyYyMa aKTHBHHUX MAaKCHUMAJIbHUX HABAHTAKCHb, MBT:

n
> Pi =P + P, + Py + P, =18+11+24+8=61,00. (1.3)
i=1

P03anOBy€TI>CH CyMa PCAKTHBHUX MAKCHMAJIbHHUX HABAHTAXKCHb, MBAp

n
3'Q;=Q; +Qy +Q3+Q,=13,0+6,8+16,4+5,7=41,90. (1.4)
i=1

IToBHEe MakcUMaIbHE HaBaHTAXEHHs paiiony, MBA

n 2 n 2
Sy = [zPiJ +[2Qi] = (61,002+41,902)°5=74,00. (1.5)

i=1 i=1
Po3paxoByroTecs BTpatn akTuBHOI AP 1 peaktuBHOT AQ MOTYXXHOCTI B
JHIAX palOHHOI Mepexi 1 TpaHcpopMaTopax MiACTaHIIN criokuBaviB. /o Bubopy
JiHIA 1 TpaHchOpMaTopiB BTPATH MOTYKHOCTI MOXYTh OyTH NPHUUHATI PiBHUMU
CEpEeIHbOCTATUCTUYHUM 3HAYCHHSAM: JJI1 aKTUBHUX BTpaT y umHisax 3%, y
Tpanchopmaropax 2% Bia nepeaaHoi MoBHOI MOTYKHOCTI, MBT:

n
AP=0,03- > Pj +0,02- Sy =0,03-61,00+0,02-74,00=3,31. (1.6)

i=1
JUIsl pEaKTUBHUX BTpaT y JdiHiAX 5%, y Tpancpopmaropax 10% Bin

nepeaanoi moBHOT Moty x)HocTi, MBA:
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n
AQ=0,05->.Q;+0,1- Sy =0,05-41,90+0,1-74,00=9,50. (1.7)
i=1

CymapHe aKTUBHE Pp PO3paxXyHKOBE HABAHTAXKEHHS panony, MBT

n
=Kyn -_ZlPi + AP =Ky, - Py + AP =0,95-61,00+3,31=61,26. (1.8)
1=

P

CymapHi peakrusie Q,, pO3paxyHKOBI HaBaHTaxKeHHs paiioHy, MBAp
n
Qp =Kyn - Y Qi+AQ= Kyw - Qy +AQ =0,95-41,90+9,50=49,31.(1.9)
i=1
ne ky, — KOCDIMIEHT ydYacTi CIOXKHBAYiB y CTBOPCHHI MaKCHMyMy
HABaHTa)XCHHS €HEPrOCUCTEMHU, PUNUHATUHN AJIs palloHHUX miacTaHuii piBHUM 0,9

—-0,95.

CymapHe NOBHE PO3paxyHKOBE HaBaHTaXXEHHs paiiony, MBA

S, =+/P5 +Qj =(61,26>+49,31%°5=78 64. (1.10)

1.3. OOrpyHryBaHHsi HeoOXigHOCTI i BHMOIp Micusi CHOPYIKEHHS

BY3JI0BOI MiACTAHIIT

YV cTaHOBIIOETHECS IOLIBHICTD KUBJIEHHS OUJIBIIOCTI YA BCIX CIIOKMBAa4iB
paiiony Bin BysnoBoi miacranmii (BII), mo oxpepxye, y cBow uepry,
€JICKTPOEHEPTIIO Bij JKkepena sxuBieHHs ([[2K).

Micue cniopymkeHnns By3noBoi mifacraniiii BIT pekomenayerbes BubupaTu B

HeHTpl enekTpuyHux HaBanTaxkeHb (L{H) [1], 3 koopaunatamu X 1 ¥, :
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m m
_Z‘ipi - X SP; Y,
1=

X = ; Yo="=L—, (1.10)

%Pi 2.Pi
=1 i=1

pI(¥ P: —akTHBHA ITOTY>XHICTH BY3JIiB HaBaHTaXeHHI BH, MBT ;
| s
Xi , Yi — KOOpAHWHATHU pO3TalllyBaHH: By3HiB Ha CHTyaHiﬁHOMy HHaHi, MM.

Koopaunatu 1eHTpy enekTpudyHuX HaBaHTakeHb I[H, 1 By3miB (IyHKTIB)
HAaBAaHTAKEHHA yKa3yroThcs Ha puc. 1.1.
BysnoBy miacranmito BIl mouinpHO crnopyKyBaTH, SIKIIO BHKOHYETHCS

yMOBa:

Loore—
—0%He—YH. 3 (1.11)
Les

ac LOO:‘C—L;H - BiI[CTaHI) BiI[ IDKCPCIIa KUBJICHHA OO0 HCHTPA CIICKTPHUYHUX

HaBaHTakeHb [IH (Bumipsierbcst MIHINKOIO Ha CUTyalidHOMY IUTaHi, abo
PO3pPaxoOBY€ETHCS aHATITUYHO);

Lc, - cepenHbo3BakeHa BiacTanb B L{H 10 By3/1iB HaBaHTaKEHHS.

3HaueHHs Lg, Moxe OyTH po3paxoBaHe 10 GOopMyJIL:

Loy ==, (1.12)

ne Pj — akTuBHa NOTYXHICTh By3J1iB HaBaHTaxkeHHss BH, MBT ;
li_y — BimcTame Bim i— ro Bysna HapaHTaxeHHas BH g0 nenrpa

eJIEKTpUYHUX HaBaHTaxeHb L[H y MM (BUMipseTbcs NIHIMKOIO HAa CUTyalliHOMY
IUTaHi, a00 PO3PaxOBYEThCS aHATITHYHO).

Po3paxyHku gouiiabHO 3aHecTd B Ta0d.1.2.
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Tabmuis 1.2 — Po3paxyHok micus posrantyBanus BII

Haiime | P X, P xX, Y, P xY, nei—ym P x IHC-THH’
HyBaHH
a I1C MBT | MM | MBrmM | MM | MB1-MM MM MBT1-MM
1 18 95 1710 120 2160 53 954
2 11 80 880 167 1837 27 297
3 24 120 2880 200 4800 31 744
4 8 135 1080 210 1680 47 376
Pasom | 61,00 - 6550 - 10477 - 2371
Koopaunatu nentpa enektpuyHux HaBantaxkens (LUH) X, 1 Y, :
m
2.Pi- X
X =1=L——=6550/61,00=107 M. (1.13)
2P
i=1
m
_Zpi Yj
Yo == =10477/61,00=172 mm. (1.14)

Koopaunatu po3TamryBaHHsS MiJICTaHIINA, JDKepena JKUBIEGHHA 1 IIEHTpa

enekTpuuHux HaBaHTaxkeHb (LIH) npuegeni y Ta6n.1.3 nns aBTOMAaTH4yHOL

noOyI0BY Ha CUTYallIiHOMY TUIaHi 3a gonomororo “Excel”

Tabmuus 1.3 — KoopaunaTtu po3rairyBaHHs 00'€KTIB

HaiimenyBaHHs mifcTaHIii 1 KOOpIUHAT X, MM Y, MM
Po3TanryBaHHs Ha MICIIEBOCTI1

Txepeno sxusnerns (JK), (X 4,Y 4) 70 80
Iynkr cnoxusanns Nel,(Xq,Yq) 95 120
Iynkr croxusanns Ne2,(X5,Y5) 80 167
Iynkr croxusanns Ne3, (X3,Y3) 120 200
Mynkt cnioxupauns Ned, (X4,Y,) 135 210
IenTp enextpuunmx Hapantaxens (I{H), (Xq,Yg) 107 172
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['eorpadiune po3sramryBaHHS JpKepena >KUBICHHS (TMyHKT A), BY3IiB

HaBaHTakxeHHS (MMyHKTH 1,2,3,4) 1 1IeHTpa eIeKTpUYHUX HaBaHTaxeHb ( myHKT [{H)

Ha TJIaH1 MiCIIeBOCTI MpuBeaeHo Ha puc.l.1l. Macmrab - 1 km/mMm.

250

200

150

100

50

*

Ne4

Ne2

LH

Ne3
LA

Ne®

50

100 150

Pucynox 1.1 — Ilnan po3TamryBaHHsS Ha MicCIEBOCTI crokuBadiB (1-4),

mxepena enexkrpoeneprii A(J2K) 1 nentpa naBantaxenus (L[H).

Biacrtanp Ha miiaHi BiI JUKEpeNa JKUBJICHHS IO IEHTpPa EJIEKTPUUYHUX

HaBaHTaxeHb TL{H, po3paxoByemo aHamITUIHO, MM,

Lm_W=J(x 1= X0)? + (Y4 =Yg = ((70-107)2+(80-172))°5=99. (1.15)

Biacranp Big mnyHkTta crnoxkuBaHHsS Nel

HaBaHTaxeHb TL{H po3paxoByemMo aHANITUYHO, MM:

A0 HOCHTpa CICKTPUYHUX

Lnedyn = J (X1 =Xo)? + (Y7 =Yg )? = ((95-107)2+(120-172)2)°5=53. (1.16)
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PesynapTatn po3paxyHKy BIACTaHEW Bl MYHKTIB CHOXKMBaHHA No2

(Lic2—yn)» Ne3 (Lye3—yn)s Ned (Lyea—yy;,) RO LEHTPA ENEKTPUYHMX HABAHTAXKCHD

[IH npuBeneni B Tabdm. 1.2.
Cepennbo3BaskeHa BiJICTaHb BiJl IIEHTpA €IEKTPUUHUX HaBaHTaxeHb L[H mo

BY3JIIB HABAaHTAXXCHHS, MM,

m

_Zpi 'Ii—TuH
Les ==t =2371/61,00=39. (1.17)
2P
=1
PospaxoByemo ymoBy (1.1)
L -
———=99/39=2,54, (1.18)
Les.
LI[)K-TI_IH
Skmo ymoBa L— > 3, BUKOHY€EThCS, TO BY3IOBY TijacTanmiro BII
C.B.

JOLIIBHO cropyuKyBaTh. C METOH 3MEHILEHHS KallTaJlOBKJIAJAEHb Y CHCTEMY
30BHIIIHBOIO €JIEKTPONOCTayaHHsA, BY3JIOBY miAcTaHiio BIl cnomydarots 3
HaWOMIKYOT 10 TEOPETHYHOTO IIEHTPA HABAHTAXKEHb IMIJCTAHIIEI0. Y JTaHHOMY
NPOEKTI IS yMOBa HE BHUKOHYETBCS, TOMY BYy3JOBYy miactanuito BIl He
CHOPYAKYEMO.

Po3paxyemo yci moxumBi BifctaHi mik myHktamu (A, 1, 2, 3, 4) Ha
MICLIEBOCTI. BiacTaHb MK JKEpENIOM JKHUBJIICHHS A 1 MYHTOM croxuBaHHS Nel

(miacranmiero Nel) Ha MicIIeBOCTI

\I A1=(J(x L=X P+ (Y -1 P j-M =[(70-95)2+(80-120)?)°5]-1=47 xm. (1.19)

ne M - macmral Ha cUTyalliiiHOMY IJ1aH1, KM/MM
PesynbTaTi po3paxyHky npuBeseHi y Taou. 1.4,

Tabmuus 1.4 — Bigctanb MK TyHKTaMU Ha MICIIEBOCTI, KM

lag | laz | 143 | lua 1o liz | g | T3 | loa | I3
47 88 130 145 49 84 98 52 70 18
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1.4. Po3po0Oka BapiaHTIB cXeM €JIEKTPONOCTAYAHHSA CII0’KUBAYIB PAHOHY

1.4.1. OcHOBHI BUMOTH 10 cXeMU Mepexi. CXeMH eNeKTPUYHUX MEPEx
NOBUHHI 3 HalMEHIIMMM 3aTparaMu 3ale3meuyBaTH HEOOXIIHY HaAliHICTb
eJIEKTPOIIOCTaYaHHs, HEOOXIJHE SKICTh ENEKTPOCHEPTii, IO BIAMYCKA€ETHCA,
3pY4YHICTh 1 O€3MEeKe eKCIUTyaTailii, MOXKJIMBICTh MOAAIBIIOTO PO3BUTKY MEPExi 1
MIKIFOYEHHST HOBUX CII0KHUBAY1B.

AOGcomoTHO Oe3nepeliiiHe eNeKTPONOCTayaHHsl CIIOKHBAYIB  3I1MCHUTH
MPaKTUYHO HEeMOXUIUBO. [Ipu Oyab-sKii KUIBKOCTI PE3ePBHUX JIHIM MOMIIHBI
nepepBu KuBIEHHS. JlogaTKoBI 3aTpaT Ha pe3epBYBAHHA MOXYTh 3HAYHO
M1JBUIUMTH COOIBAPTICTh €IEKTPOESHEPTIi, IO BIAMYCKAETHCS CIIOKUBAYY.

MiHIMaJIbHO  HEOOXIJHE  pe3epBYBaHHS  BH3HAYAETHCS  KaTErOPIEIO
HaJIMHOCTI enekTponpuiiMauuB. EnexTpomnocrayanHs crnoxuBadiB | kareropii
NOBUHHE 3a0e3MeuyBaTUCS JBOMa HE3AICKHUMHU JUKepelaMH 3 OOOB'A3KOBUM
BUKOPHUCTAaHHSAM aBTOMAaTHYHOI'O BKIIFOUEHHS pe3epBa ABP.

EnextponpuiiMmaun Il kaTteropii Takok pEeKOMEHAYEThCS 3a0e3medyBaTH
CJIEKTPOCHEPTIE€I0 BiJl JTBOX HE3aJEKHUX, IO B3aEMHO pPE3EPBYIOTH JDKeperna
wuBnenHs JDK. Jlng Hux pomycTtuma mepepBa B €JIEKTPOINOCTAa4aHHI Ha 4ac
BKJIFOUEHHSI PE3EPBHOTO JKUBJICHHS YEProBUM YU IEPCOHAJIOM  BHUIi3HOI
OINEepaTUBHOI OpHUraIy.

VY mpoekTHIi TpaKTUIll AJis MoO0yA0BH PAIiOHAIbHOT KOH(ITYparlli Mepexi
3aCTOCOBYIOTh IMOBApiaHTHUN METOJ, MPU SKOMY JJisl 33JaHOr0 PO3TalllyBaHHS
CIOKMBA4YlB HaMIYa€eTbCAd KUIbKa BaplaHTIB 1 3 HHUX HAa OCHOBI TEXHIKO-
E€KOHOMIYHOTO TIOPIBHSIHHS BUOMPAETHCSA Kpaluil. 3a yMOBaMHU HAJIHHOCTI B OJTHY
€JIEKTPUYECKU 3B'S3aHY MEPEXKY IONMYCKAEThCS MOE€AHYBaTh 6 - 3 CHoKUBaua

Harpyroto 35 - 220 kB (MeH1Ie 4ncio BIAHOCUTHCS 10 BUIIOI HANIPYTH).
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Jlist 3abe3neueHHss HEOOX1THOT HaIIMHOCTI €JIeKTPOIOCTaYaHHs PaloHIB 3
nepeBaKHUMU HaBaHTakeHHsMH [ 1 Il kareropii Mo)XHAa BHKOPHUCTOBYBAaTH
PO3IMKHYTI pe3epBOBaHI Mepexi (pamianbHi, MariCTpayibHI, MaricTpajbHi 3
BIJITaTy>KEHHSIMI, Y TOMY YHUCJIi, HAUKOPOTIII MEPEKl) YU MPOCTI 3aMKHYTI MEpexKi
(13 TBOCTOPOHHIM >KUBJICHHSM 4W KuiblieBl). [lpukman koHirypariii mepexi
npuBeneHuit Ha puc. 1.2, Ha sskomy mig nentpoM xuBieHHs (LK) posymierscs abo

JIKEPEIo KUBJICHHS, a00 BY3J10Ba I1CTaHIIIS.

o o d N
B

Pucynok 1.2 — MoxnuBl CXeMHU JKUBJIEHHS CIIOXKHUBayiB: pajiaibHa (a),
MmarictpaibHa (0), wmaricTpaidpbHa 3 BIAradyXeHHsSM (B), HaWikoporma (T),

KijblieBa (1)

Cnin 3a3naunth, mo JIEII, mo BUKOHaHI Ha JBOJAHILIOTOBUX OMOpax, HE
3a0€3MeuyoTh HEOOXIJTHOI HAIIMHOCTI  €JIEKTPONOCTAaYaHHS CIOXHUBauiB |
kareropii B ymoBax IV 1 ocoOnuBOro paioHy 1O OXeledl, TOMYy M0 MpH
YIIKO/JKEHHI MOXJIMBa MOBHA mepepBa B kuBjeHHI. Tomy JIEIl nns uBneHHs
TaKUX CIIOKMBAYiB BUKOHYIOTh Ha OJHOJIAHI[IOTOBUX OTOpPaXx.

CxeMa Mepexi B 3HAUHIM Mipl BIUIMBA€ HA BHOIp CXEMH PO3MOJALTEHOTO
npuctporo PII cnoxkuBuux miactanmiil. s migcTaHuii, 1O KUBIIOIOTHCS MO
3aMKHYTHX CX€Max Mepexi, s po3noiiasHoro mpuctporo PIT mpuiimaerscs

cxema “MICTOK’:
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C BUMHKAuYaMU B JIAHIIOrax TpaHchopMaTopiB (UM JiHIHA), SKILIO
MIPOEKTOBaHa Mepeska 3HaX0AUThes B IV un 0co0nmMBOMY pailioHi MO OXKeNel;

C BIIIUTPHUKAMH 1 KOPOTKO3aMHKadyaMHy B JIAHIIOTax TpaHchopMaTopiB (3a
Oa’kaHHSM 3aMOBHUKA 3 BUMHKa4yaMH) B 1HIIUX pallOHAX MO OKEeJeIl.

VY pangianbHUX 1 MaricTpajibHUX Mepexax po3noAuibHi mnpuctpoi PII
CIIO’KUBYMX TIACTAHIIIN BUKOHYIOTBCS 32 CXEMOIO “OJIOK JiHis-TpaHchopmaTop” 3
BUMHMKAaYaMU YU  BUAJUIBHUKAMU 1 KOPOTKO3aMUKauaMHU B JIAHIIOTax
TpaHCHOPMATOPIB y 3aJIEKHOCTI BiJl paliOHy TIO OXKENE/I.

Jlisg moiryKy HaiOUThII €KOHOMIYHOTO PIIIEHHS HEOOXITHO CKIIACTH Psif
TEXHIYHO peaji30BaHUX BapIaHTIB CXEM MEPeXi, IO BIIPIZHIIOTHCA K IO
TEXHIYHMM, TaK 1 3a CKOHOMIYHHMH IIOKa3HMKAMHM, SKI 3aJ0BOJBHSIIOIOTH
BUKJIQJICHUM BHILE OCHOBHUM BUMOTaM.

[Ipu po3podiui cxeM eNeKTPOIIOCTaYaHHSI EJIEKTPUYHOI Mepexl BapTo
NparHyTy MepeJaBaTh €HEPrio 0 CIOXXKHBaya MO0 HAWOLIbII KOPOTKOMY HUISXY.
JI71st cCKOpOYEeHHS KUIBKOCT1 BapiaHTIB CIIOXKUBAYl BAPTO PO3AUIUTU HA KiIbKa IPYII,
BUXOJISIYU 3 IXHBOI'O B3aEMHOTO PO3TAIlyBaHHS BIJHOCHO BY3J10BOiI mijctanuii BIL.
KoxHa rpyna moBHHHa pO3rsAaTHCS 1032 3B'S3KOM 3 IHIIMMU rpynamu. Lle
JTO3BOJISIE NI KOXKHOI TPYNHM HAMITUTH OOMEXKEHY KUIbKICTh BaplaHTIB CXeM 1
3aCTOCYBaTH HaAWOUIBINI MPOCTI 1 HAAIWHI CXE€MM, 1[0 BHUMAararmTh s
GyHKIIOHYBaHHA MeEpEKi HAWMMEHINO1 KITBbKOCTI JIHINA 1 €JeKTPOYyCTaTKyBaHHS
nijcraniii (aus. puc.l.2).

Sxmo gxuii HeOyAp BYy30J Harpy3ku, o po3zramoBaHuil moomusy JIEIL,
3'ennye mxepeno >kuBineHHs JK 3 BysnoBoro miacranmiero BII, To #oro Bapro
BUJIJIUTH B OKpeMy Tpyny 1 3akuBUTH a0o0 BiaramyxeHHam Bin uiei JIEIL, abo
JIEIT 30BHINIHBOTO E€IEKTPOINOCTAYaHHS BHKOHATH 32 MAariCTPajibHOK CXEMOIO
(ananoriuxo puc. 1.2 6 4yu B).

VYci HaMiueHI BapiaHTH CXEM EJEKTPONOCTAaYaHHS CIOXKHBAYiB MO KOXXHOI

TPyl IPUBOASTHCS HA BIAMOBIIHUX PUCYHKAX.
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1.4.2. TlonepenHe MOpIBHAHHS BaplaHTIB 3a HATypaJbHUMH MMOKAa3HHUKaAMHU.
Jlo HaTypallbHUX MOKA3HMKIB BITHOCATh CyMapHa JOBXXHUHY JIIHIN eleKTponepeaayi

1 KUIBKICTh BUMHUKAYiB.
JIOBXXKMHU AUISHOK BU3HAYAIOTHCA 3 YpaxXyBaHHIM HEMPSMOJIHIKHOCTI Tpac
(mificHa JOBXXWMHA JUISHKA TpuiiMaeTtbes Ha S5 — 15% Oinbine JOBXKUHU,

0OMIpIOBaHO1 MO MPSAMOI JIiHI{ Ha TUIaHI paioHy):

lyin = (L,05-115)ml;, (1.20)
e m — IPUUHATHN MacmTald, KM/MM;

l; — momkwHAa i-01 NUISTHKY HA TUTaHI, MM.

JloB>KWHA IUISHKY MK JKepenaM xkuBlieHHs JOK 1 migcranmiero Nel, kM,
I()iﬂ()l = 1,1ml()1 =1,1-1-47=51,7.

Cymapna nosxxuna JIEII y BapianTi po3paxoByeThCs 0 PopMyIi, KM, '

n
Ly = > lyini *Koini (1.21)
i=1

ne Ky;,; —koedilieHT, mo BpaxoBye KoHCTpyKTHUBHHIA Tl omop JIEII i kinbkicTh
JHIA eneKkTpornepenad Ha JUISHII Tpacu (€ eKBIBaJEHTOM pPi3HOI BapTOCTI
OJTHOJIAHITIOTOBUX 1 ABoXJaHIoropux JIEIT).

JInst KUTBIICBUX CXEM eJIEKTPOITOCTaYaHHS 3aCTOCOBYIOTHCS OJHOJIAHITIOTOBI

omopu, ToMy Ky =1. B MaricTpanbHMX cCXeMaxX @pH JKHBJIEHHI TilIbKHU

cnoxkuBadiB Il kaTeropii HaaIHHOCTI BUKOPHUCTOBYIOTHCS JIBOXJIAHITIOTOBI OTIOPHU

(Kyix =1,6), a npu sxuBnenHi cnoxupadis Tinbku I kareropii, abo oxnovacuo I i II

kateropii JIEIl BHKOHYIOTBCS Ha OJHOJIAHILIOTOBUX OINOpax, aje Bl JiHIi

( Kyjg =2 ). Ilpu nopiBHAHHI BapiaHTIB 3a HaTypalbHMMHU MOKa3HUKaMU
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NpUIMAETHCS, IO BAPTICTh OJHOTO BUMHKada B 3 pas3u OUIbIIEe BapTOCTI OJHOTO

kutomerpa JIEIL. Tomi exBiBameHntHa noxuna JIEIT ( L., ) mo BapianTy

CICKTPOIIOCTAYaHHA O6LII/ICJ'IIO€TI>C$I, KM,

Loxe = Ls +3n,, (1.22)
7€ Ny — KUTbKICTh BUMUKAYIB y BapiaHTI €JIEKTPOIIOCTauYaHHS.
BapianTu cxewm, 1110 aHami3yoThCs, npuBeaeHi Ha puc.1.3-1.6.
250
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Pucynok 1.3 — Bapiant “a”
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Pucynok 1. — Bapiant “r

Pe3ynbraTi po3paxyHKy HaTypaJlbHUX [MOKa3HUKIB NPUBOJATHCA B Ta0.1.3.

Tabmuus 1.3 — [lopiBHSAHHS BapiaHTIB €IEKTPONIOCTAYaHHS 110 HATypaJTbHUM
MOKa3HUKaM

Ba- Hi- | Koedin | Biacra | losxuna | ExBiBane | Cyma | Kbk | ExBiBan
pi- JISIH- | 1€HT, HI  Ha | JUISHOK, | HTHa pHa ICTh | EHTHA
aHT | Ka 110 TUIaH1 lyini = JIOB)KMHA | IOBXK | BUMH | JIOBXKHMH
BpaxoB | MIXK = 1Iml; ' | IUITHOK, | MHA kauiB | a JIEII,
ye IYHKTa -, lewsi = | JIETL, |y . Loxs =
KOHCTp | MU Kpigi Ly, Bapia | — | 4,
YKTUBH | CIIOXKH- KM HTI,
W THII | BAaHHA, iz Ny +3n,
omip i lj, MM KM KM
KIJBKIC
Th
JIHIN
Koini
“a” A-1 |1 47 51,7 51,7 686,4 9 713,4
1-2 |1 49 53,9 53,9
A-2 |1 88 96,8 96,8
Jlnct
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A-3 |16 130 143 228,8
A-4 |16 145 159,5 255,2
“67 |A-1 |1 47 51,7 51,7 697,2 7242
A-3 |1 130 143 143
1-3 |1 84 92,4 92,4
A-4 |16 145 159,5 255,2
A-2 |16 88 96,8 1549
“B” |A-1 |1 47 51,7 51,7 5247 551,7
1-2 |1 49 53,9 53,9
A-2 |1 88 96,8 96,8
A-3 |1 130 143 143
3-4 |1 18 19,8 19,8
A4 |1 145 159,5 159,5
“r” |A-1 |16 47 51,7 82,7 721,6 748,6
A-2 |16 88 96,8 1549
A-3 |16 130 143 228,8
A-4 |16 145 159,5 255,2
Bubupaemo “a” 1 “r” Bapiantu. JlJis mopaibliuX PO3PaXyHKIB 3 METOIO

yHi(iKamli po3paxyHKoBoro (opmyJisipa 0003Ha4YeMO BapiaHT “‘a

BapiaHT ‘T

€69

TEXHIYHUX ITOKA3HUKIB.

(193]

AK BapiaHT 1, a

gk BapianT 2. Jlns BuOpaHUX BaplaHTIB BHUKOHYEMO PO3PaXyHOK

N3m.
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PO3JILI 2

PO3PAXYHOK TEXHIYHHUX ITOKA3HUKIB

2.1. HaOGau:xeHMd PO3PAXyHOK MOTY:KHOCTedl i BHOIp HOMiIHAJIBbHOI

HANIPpYru

BusHaueHHsT  MONEpEeAHBOTrO  pPO3MOAULY  MOTYKHOCTI B PEKUMI
MaKCUMaJIbHOTO HaBaHTaXEHHS HEOOXIAHO JJIsi BUOOpPY HOMIHAJIBHOI HAINpyTd B
CXeMax eJICKTPOIOCTa4YaHHsI CIIOKUBYMX MIACTAHIIHN 1 BUOOPY Mepepi3iB MPOBOIIB
Ha JISTHKaX MEpexi.

Po3paxyHOK moOnepegHbOro po3MOAUTy IOTYKHOCTEH B KOXHOMY 13
HaMIYEHUX BapiaHTIB BUKOHYETHCS MTPU HACTYIHUX JOMYIICHHSIX:

- BBAXAE€ThCS, 1[0 HABAHTAXXCHHSI PO3MOJIICHE MDK TpaHchopmaTopamu
HapiBHO, XO4Ya CEKI[IWHI BUMHKa4yl Ha CTOPOHI HHU3bKOI HANMPYTH MiJICTAHIIA Yy
HOPMAJIbBHOMY PEXHUMI B1JIKJIFOUEHI;

- Yy PO3paxyHKOBOMY HaBaHTAXKCHHI KOXXHOI CITOKHMBYOI IIIJCTaHINI Ha
CTOpPOHI BHWIIOI HAMpPyTd BPaxOBYEThCA JHUIIEC HABAHTAKEHHS HA BTOPUHHIN
CTOpOHI TpaHcpopmaTopiB TMIJACTaHIli, TOOTO HE BpPaxXOBYIOTbCS BTpaTH
MOTY>KHOCTI B TpaHchopmaTopax 1 3apsliHI MOTY>XHOCTI, 10 TEHEPUPYIOTHCA
JHISIMH;

- Hampyra Yy BCIX BY3/axX BBaXalOTbCS OJHAKOBUMHU 1 pPIBHUMH
HOMIHAJIbHOMY 3HAaY€HHIO;

- 3aMKHYTI MEpPEXi BBAXKAIOTHCA OJHOPIAHMMH (BUKOHAHUMHU MPOBOAAMHU
OJIHOTO TIepepidy), IO /A€ MOXKIUBICTh 3HAXOAUTH PO3MOAUT TMOTYXHOCTI TIO

JTOBKUHAX JI1HIHA.
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J71s pO3IMKHYTOI AUISHKH MEPEX1 PO3IMOALT MOTYKHOCTEH 3HAXOAUTHCA 110 |
3akoH1 Kipxroda mpu pyci BiJl KIHIIEBUX MYHKTIB 10 IleHTpa >kuBjiaeHHsa [[K
(posymieThes mxepeno xxupiieHHs [[JK a6o By3nosa miacraniis BIT).

JIist 3aMKHYTOi MUISHKH €JIEKTPUYHOI MEpPEXi CIOYaTKy BH3HAYAIOTHCS
MOTY>KHOCTI Ha TOJIOBHUX JUISTHKaX(TOJOBHUMHU HA3UBAIOTh AUISHKU KIJIBIEBOI
MEpEexKi, 110 MPUMHUKAIOTh 110 eHTpa xuBieHHs LXK). J{ns mporo kinblieBa Mepeska
pospizaetecs mo 1K 1 mpeacrtaBiserbcss y BHII CXEMH 3 JIBOCTOPOHHIM
YKUBJICHHSIM 31 CIIBMAAAI0YMMU 110 BEIMYUHI 1 HAMPSIMKY HaIllpyraMu Ha JpKepenax

XKUBJCHHs. Po3paxyHOK BUKOHY€ETHCS 32 (OpMYJIaMu:

n n
Zgi'li—urﬁ Zgi'li—unl
. ia

_J=1 _
il -2 o 1-1m2

I€ S ; —HaBaHTa)XEHHA [ -0 By3na, MB-A;
l;_ym1s li—y2 — MOBXHMHA MINAHOK y KM Bill By3ja MiIKIIOYEHHS i -Or0
HaBaHTaxkeHHs 1o LK1 1 [DK2;

| BimcTanb y kM Mk [[DK1 1 I[DK2.

-2
[IpaBUNBHICT BUKOHAHOTO PO3PaXyHKY MIATBEPIKYETHCS MEPEBIPKOIO

OaslaHCy MOTYKHOCTEH:
n
Sron1tSron2= 2.8 (2.2)
=1

1€ S,p1 Sopp2 - MOTYXKHOCTI HA TOJIOBHUX ALISTHKAX;
Sj - HaBaHTaXKeHH4 i -TO By3J1a CIIO)KMBAHHS.

Ha iHmmx miisHKaX Mepei MOTOKU MOTYKHOCTI 3HAXOIAThCs 1o | 3aKoHy
Kipxroda, ckmageHoMy uisi By3JiB MIAKIIOYEHHS HABAHTAXKEHb. Y pe3yJbTaTi

PO3paxyHKY BU3HAYAETHCS MYHKT PO3JALITY MOTYKHOCTI.
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s po3paxyHKy MOTYXKHOCTEH KOXEH BaplaHT PO3MOJUISIOTH Ha OKpeMi
IissHKY. Y BapiadTi 1 Buminsemo 3 aimstaku: A-1-2-A; A-3 1 A-4. Chopoiieni

PO3paxyHKOBI CXeMH JJIs BapiaHTy | mpuBeneHo Ha puc. 2.1,2.212.3.

A Sa1=187+j129 1 S$121=0,7+]- 2VW  Sp21=103+j69 A
0,1

. . - .

S; =18+13,0 S, =11+j6,8

Pucynok 2.1 — Crnpomiena po3paxyHKoBa cxema i JUISTHKA A-1-2-A

(BapiaHT Mepexi 1)

Po3paxyHOK MOTYXHOCTEH /I KiJIbIeBOi AuIsaHKkN A-1-2-A (puc. 1.3,
puc. 2.1) Bexemo 3a popmysamu (2.3), (2.4), (2.5), (2.6):
[ToBHa mnoTryxHICTh Ha AUISHII A-1 (MOTIK TOBHOT MOTYXHOCTI) Y

aHaJ'IiTI/I‘-IHOMy BI/IIIi BHU3HA4Ya€THCA:

S pq1 = $1 - (lin12 +Voinaz)+ S2 doinaz _

- lpina1 +1oin12 +1oina2

_(Pya + Q) Usim2 +1oina2) + (P2 + 1Qu2)-lpinaz _
loinar +1oin2 +1oina2

PL(loi2 +1oina2)+ Poloisa2 4 Quloin2 +1oina2)+ Qloinaz _
loinar +1oin12 +1oina2 lpinar +1oin2 +1oina2
P a1+ iQmu; (2.3)
AKTHBa NOTYXHICTh (IIOTIK aKTUBHOI MOTY>KHOCT1) Ha autaHi A-1, MBT,
Poay= PLloin2 +oinaz )+ Poloinaz ~(18-(53,9+96,8)+ 11.96,8)/
loinar +1oi12 +1oina2
/(51,7+53,9+96,8)=18,7 MBT. (2.4)
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PeakTuBHAa MOTYXHICTh (MOTIK PEAKTHUBHOI MOTY>KHOCTI) Ha UISHIN A-1,

MBAp,

Q1= Ql(ldz'ﬂ12 + IaiﬂAZ)"'QZIOiﬂAZ =(13,0-(53,9+96,8)+ 6,8-96,8)/
lpinar + o2 +10ina2

/( 51,7+53,9+96,8) =12,9. (2.5)

[ToBHa MOTY>KHICTh (MOTIK MTOBHOI MOTYKHOCT1) Ha AUIAHIN A-1, MBA,
Sa11 =P 411 1Q g11= (18,7+j12)9). (2.6)
IToBHa TOTYXHICTH(IIOTIK TOBHOI TOTYXXKHOCTI) Ha JUIAHII A-2 'y
aHATITUYHOMY BUJ1 BUZHAYAETHCA:
St “loinar +S2 - (lgint2 +19inar)
pina1 +1oin12 +oina2

_ (P + Q1) loinar + (P2 + JQ2)- (lpiaa2 +loinat)
lpinar +1oin2 +1oina2

SA21 =

_ P1oinat + P2 (loia2 +loinat) +j & o + Q2 (loi2 +1oina1) _
lpinar o2 +1pina2 lpina1 +1oin2 +19ina2

P 421+ jQp21- (2.7)

AKTHBHA NOTYXHICTb (IIOTIK aKTUBHOI MOTY>KHOCTI) Ha AUTAHLI A-2, MBT,

Py Voinar + P (o2 +loinar) (18'51,7+11-(53,9+51,7))/
loinar +1oin2 +1oinaz

/(51,7+53,9+96,8)=10,3, (2.8)

Py =

PeakTuBHa TOTYXHICTH (MOTIK PEAKTUBHOI MOTYXHOCTI) Ha AUISHIN A-2,

MBAp,

Q 1= Q- I()iﬂAl +Qp '(I()iﬂ12 + IdiﬂAl) =(13,0-51,7+6,8:(53,9+51,7))/
lpinar +1pim2 +1oina2

/(51,7+53,9+96,8)=6,9, (2.9)
[ToBHa MOTY>KHICTh (IMOTIK MOBHOT MOTYKHOCT1) Ha AUTSHIN A-2, MBA,

Sa21 =P 421 +]Q 421=(10,3+j6,9) (2.10)

ITepeBipka GamaHCcOM MOTY>KHOCTEH.
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SA11+SA21:ﬂ+S_2 (211)

(P 411 t1Q 111)+(P 421 t1Q 421) =(P1+] Q1)+ (P2 +]Q2) (2.12)
Pp1+Pyo =P+ P (2.13)
Qa11+Qu21 =Q1+Q2 (2.14)

[TepeBipka OamaHcoMm akTUBHUX ToTyx)HOCTeH, MBT,
P11+ P 4p1=18,7+10,3=29,0. P+ P,=18+11=29,0. (2.15)

[TepeBipka OamaHCOM peaKTHBHUX MOTYXHOCTeH, MBAp,
Qu+Q42=12,9+6,9=19,8. Q+Q»=13,0+6,8=19,8 (2.16)
[ToTik MOBHOT MOTYKHOCTI Ha MUIsHIT 1-2
S121 =S 411 —S1 = (P11 H1Q 411)-(Pr+iQp)=(P 41- P1)*+i(Q 41-Q1)-(2.17)

[ToTik akTUBHO1 MOTYKHOCTI Ha AUISHIN 1-2, MBT,

P1p1=P 411-P1=18,7-18=0,7. (2.18)
[ToTik peakTUBHOI NOTY>KHOCTI Ha quIstHII 1-2, MBAD,
Q121=0Q 411-0Q1=12,9-13,0=-0,1. (2.19)
[ToTik MOBHOI MOTY>XHOCTI Ha AUISIHIN 1-2, MBA,
S121 = P121 ) Q121 =(0,7+j-0,1). (2.20)

IToBHA MOTY>KHOCTH (MOTIK MOBHOI MOTY>KHOCTI1) JJI pajialibHOI AUTSTHKA

A-3 nopiBHIOE TTOBHOI MOTY>KHOCTI By3/1a HaBaHTaxkeHHsT Ne3 (puc. 1.3, puc.

2.2) 1 Bu3HavaeThcss, MBA:

S 431 =53 =Py31 + jQ 431 = P3 + JQ3=24+]16,4

ne S3 - MOBHA MOTYXKHOCTH By3J1a HaBaHTakeHHs Ne3 (Tabum. 1.1).

[ToBHa MOTYXHOCTH (MOTIK TMOBHOI MOTY>KHOCTI) JUIsl pajiaabHOl AUITHKA A-4

(puc. 1.3, puc. 2.3), MBA,

S41 =S4 =Pys1 + JQ 441 = P4 + jQ4=8+]5,7,

ne S, - MOBHA MOTYXHOCTh By3Jia HaBaHTaxeHHs Ned, (Tada. 1.1).
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A S 431 =24+j16,4 3 A S 441 =8+]5,7 4

' ] 1

S3=24+j16,4 Sy =8+]5,7
Pucynok 2.2 — Coporiena Pucynok 2.3 — Crpoiena
PO3paxyHKOBa cxema JUIsl MIITHKUA A-3 | po3paxyHKOBa cxema Jisl IUIsTHKU A-4
(BapianT Mepexi 1) (BapiaHT Mepexi 1)

Jlns BapianTa 2 po3paxyHKOBI CXeMH MPHUBEACHO Ha puc. 2.4, 2.5, 2.6, 2.7.
[ToBHa MOTY>XHOCTH (TIOTIK TMOBHOI MOTY>XHOCTI) JUIsl paiadbHOl AUISHKA A-1

(puc. 1.3, puc. 2.4), MBA,
Sg12 =51 =Py12 + JQ 412 =P + [Q=18+j13,0;
ie S; - NOBHA IOTYXKHOCTh By3Jia HaBaHTaxenHs Nel, (a6 1.1).

[loBHa MOTYX HOCTHh (MOTIK MOBHOI MOTY>KHOCT1) IJis pajlajJbHOI JUISTHKH
A-2 (puc. 1.3, puc. 2.5), MBA,
S22 =52 =Py + jQ 20 =P + JQ2=11+j6,8;

ne Sy - MOBHA MOTYXHOCTh By3Jla HaBaHTaxeHHs Ne2, (tabm. 1.1).

A S412=184]13,0 1 A Sa22 =11+6,8 2
' 1 1
Sy =18+j13,0 S, =11+i6,8

Pucynox 2.4 — Crnpoiiena po3paxyHkoBa  PucyHok 2.5 — CrporieHa po3paxyHKoBa
cxema Jiist AUITHKY A-1(Bapiant Mepexi 2) cxema st AUSTHKA A-2 (BapiaHT Mepexi 2)

[ToTy>xHOCTI A1 pagiaibHUX JUISTHOK A-3, A-4 nist 2-ro BapiaHTy Mepexi
(puc. 2.6, puc.2.7) BU3HAYAIOTHCA aHAJIOTIYHO 1-TO BapiaHTy

A SA32 :24+J].6,4 3 A SA42 :8+j5,7 4
« j = j
S3 =24+j16,4 Sy =8+5,7
Pucynox 2.6 — Cnopomena po3paxynkoBa Pucynok 2.7 — CmopolieHa po3paxyHKOBG

cxema JUtst TUISHKHA A-3 (BapiaHT Mepexi 2)  cxema aus QiIsHKU A-4 (BapiaHT Mepexi 2)
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OnTuMmanpHa BeIMYMHA HOMIHAIBHOI HAampyrd Mepexi Moxke OyTH
BU3HAUYCHA JIMIIIE MUIIXOM TEXHIKO-€KOHOMIYHHMX PO3PaxyHKIB BaplaHTIB 3 PI3HUMU
HOMIHAIbHUMHU Hanpyramu. OgHak y psial BUNAAKIB (Y TOMY YHCHII B JaHOMY
KYpPCOBOMY TIPOEKTi) JOCHTh OOMEXKHTHCS BHOOPOM BEIMYMHU pPaIliOHATBHOI

Hanpyru. Benuunna Hanpyru (kB) moxke Oyt Bu3HaueHa o gopmyni Crina:

U, = 4,34\/ |y, +16 F r@]"ﬂ , (2.21)

ne ly;, - noBxuna pinsaku JIEIT, km;
P, TOTYXHICTb, 1110 NIPOTIKA€ Ha AuIAHLI, MBT;
n — KUIBKICTh p1BHOODKHUX JaH1oriB (uu JIEIT) Ha mauisHI.

VY KypcoBOMy IPOEKTI PO3PaXyHOK palllOHATBHOT HAIIPYTH BUKOHYETHCS IO
MOTY>KHOCTI 1 JIOBKHHI T'OJIOBHO1 JUISTHKMA KOKHOTO BapiaHTa €JIEKTPONOCTaYyaHHs
BH. V kinbueBiii Mepexi po3paxyHOK BUKOHYETHCS sl 000X TOJOBHUX JIISHOK.
Po3paxyHKOBI 3Ha4Y€HHsI HAPYTHd OKPYTJSIOTHCS A0 HAMOIMKYMX HOMIHAJTBHUX
3HaueHb. Pe3ynbTaTu po3paxyHKy NpUBOIATHCS B Tabm.2.1. ¥V miit ke Tabnui
HEOOX1JHO MPHUBECTH PO3PAXYHOK HOMIHAJIIBHOI HAMPYTH B MEPEki 30BHIIIHBOTO
CJIGKTPOIIOCTAYAHHS (SAKIIO I Mepexka €). Moro BequdMHA BH3HAYAETHCS 3a

3HAYCHHSIM PO3PAaxXyHKOBOTO aKTUBHOTO HABAHTAKCHHS Ha paiioH (F,) (auB. I

1.2) 1 BigcTani mix mkepesnoM xuBieHHs K 1 By3noBoro migcraniiero BII.
3a pe3yibTaTaMU pO3PAaXyHKIB BHUKOHYEThCA aHAII3 1 MPUUMAIOTHCS

octaTo4yHl 3HaueHHd Up,, B CXeMax 30BHIIIHBOIO 1 BHYTPIIIHBOIO

CJIEKTPOIIOCTaYaHHs. SIKIO B CXeMl BHYTPIIIHBOTO €JIEKTPOIOCTAaYaHHS JIBi

HOMIHAJIbHI Hampyru ¥ o00o0e€ 3HadeHHs Huk4e Uy, B CXeMl 30BHIIIHBOIO

eJIEKTPONIOCTaUYaHHsA, TO B CXE€Ml BHYTPIIIHBOIO €JEKTPONOCTAYaHHS BapToO
NPUIHATH OJHY CTYIiHb HAmpyrd - OUIBII BHCOKY. Y IIbOMY BUIAAKY BY3JIOBa
nigcranuis BIl Buxoauth 3HMKYBajdbHOI. SIKIIO K Yy CcXeml BHYTPIIIHBOTO
€JICKTPOIIOCTAYaHHSI /1Bl HOMIHAJIbHI HANIPYTH 1 BEJIMYMHA OJHOTO 3 HUX JOPIBHIOE

Uhon B CXEM1 30BHINIHBOIO €JIEKTPOIIOCTadyaHHs, TO BapTO MNPUHHATH 000X

Hanpyr (BII Oyne 3HmXyBaJbHO-pO3NOAUIbHON). [Ipy OgHAKOBUX 3HAYEHHSIX
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HOMIHAJIbHUX HAMpPYT B CX€MaX BHYTPIIIHBOTO 1 30BHIIIHBOTO €IEKTPOIIOCTaYaHHs

BII 6ynie po3noaiabHoLo.

SIk kpuTepiii MPUIHATHOCTI HAMIYEHWX HOMIHAJBHUX HaMpyr (KpUTEpito

pealii3yeMoCTi BapiaHTa) MOXKYTh CIY>KUTH Tepepi3 CTaJCalTIOMIHIBUX MPOBO/IIB,

PO3paxoBaHUX MO €KOHOMIYHIN IIILHOCTI CTpyMY ( Y HOpMaIbHOMY PEXUMI MPHU

MaKCHUMaJIbHHUX HaBaHTa)KeHHHX),

a TaKOX HaWOLIbINI BTpaTH HANpPYTd B

HOpMaJIbHOMY 1 MicasaBapiiiHuX pexxumax poootu JIEIIL.

Tabmuis 2.1 — Bubip HOMIHATBEHOT HAIIPYTH B CXEMax

JoBxuHa | AktuBHanotT | Kimbkic | Beanunna Bu6-
HinsiHka TUISTHKHA, | Y>KHICTB, TIO | Th pO3paxyHKOBO | paHa
Bapiant 1 iy KM TPOTIKAE Ha | JAHLIOT i manpyru Uy, | U5,
JUIISHI 1B Ha| . g B
Py MBT | minstHIn
, N
1 A-1 51,7 18,7 1 81 35
A-2 96,8 10,3 1 70 35
1-2 53,9 0,7 1 35 35
A-3 143,0 24 2 33 35
A-4 159,5 8 2 79 35
2 A-1 51,7 18 2 65 35
A-2 96,8 11 2 61 35
A-3 143,0 24 2 59 35
A-4 159,5 8 2 79 35

IIITIBHOCTI CTPYMY | o -

e |

2.2. Po3paxyHok nepepi3iB npoBoiB

F=—o,

Jex

3rinno IIYE mepepiz mpoBoxiB F MM2, BHOHMPAETHCSA M0 EKOHOMIYHOI

(2.22)

- poGoumii CTpyM Ha AUISHIN MEpPEXi B HOPMAILHOMY PEXUMI poOOTH, A,
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_ Spi-10°

I = 30.n (2.23)
3U,-n
ne Sp;; — IOBHAa IOTYXHICTb IUISHKM MEpeXi B PEXUMI MaKCHUMaJIbHUX

HaBaHTaXxeHb,MBA
S, =+P2 +Q2% : 2.24
oin — oin +leﬂ 1 ( . )
U,, - HOMIHaJIHa Hanpyra Ha AUIsAHII, KB;

n — KUIbKICTh piBHOODKHMX JaHmoriB (JIEIT) Ha ginsHIi.

Hampuknan, nna ninsaku A-1 Bapianty mepexki Ne 1 MOBHA MOTYXHICTb,

MBA,
Sq1=1 lel + Qfm =(18,72+12,92)1/2=22,7

PoGounii ctpym Ha aunsHii A-1 Bapianty mepexi Ne 1 B HOpMajgbHOMY

pexumi podotu, A,

| S -10°
Al \/?UH'I']A]_

3HaueHHsI €KOHOMIYHOI HIIBHOCTI CTPYMY ], MPUHAMAETHCS 1O HOpMax

=22,7-10%/(1,73-35-1)=374,9;

I[IYE [1] y 3amexHOCTI BiJA CTPYMOIIPOBIAHOTO Marepiany, KOHCTPYKIi

HpOBiI[HI/IKa 1 yucna T'OAUH T iy BHKOPHCTAHHA MAaKCHUMAJIbHOI'O HABAHTAYKCHHA

(Tabm. A.1).
[IpuitMaeMo €KOHOMIUHY IMIUIBHICTH CTPYMY JJIsi aJFOMIHIEBOTO MPOBOIY 1

yucna rogut 1, =6720 ron/pik (BUXiaHI JaHHI IPOEKTY)

Joe= 1 Amvi

ITepepiz mposoxiB F MM2, Ha nuisHIl A-1  Bapianty wmepexi 1
BUOUPAETHCS TI0 EKOHOMIYHOT IIUTBHOCTI CTPYMY o -

Fa1= 141 2374 9112375

Jex
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OtpuMaHi 3HA4Y€HHA TNEpPEpi3iB MPOBOIIB OKPYIJSIOTH 10 HAHOIMKUMUX
crangaptaux (tadn. A.5). Ilpm 3acTrocyBaHHI 3ai300€TOHHHX OIOP MAapKH
nposoxiB JIEIT 35 kB noBunHi ykimagatucs B Mexi AC-95/16 — AC-150/24,
JIEIT 110 xB —y wmexi AC-70/11 — AC-240/32, JIEIT 220 kB — y mexi AC-
240/32 — AC-500/64.

[IepeBipka 3a yMOBOIO BiZICYTHOCTI BTpaT Ha KOPOHY BUKOHYETHCS B MEPEXKI
31 U

wom =110kB  cnpomenHo - 3 ypaxyBaHHSAM MIHIM@JIbHUX IIepepi3iB

npunyctumux 1o BukopucTaHHs no IIVE. 3Benenns mpo ix mpuBeneHi B TaOIl
A.2.

ITepeBipka Mapok cTajealtOMIHIEBUX MPOBOAIB MO MEXaHIYHIA MIIHOCTI
NOBUHHA BUPOOJATHUCS 3 ypaxyBaHHSAM 00jacTi iXHboro 3actocyBanHs 1o [IVE B
3aJIEKHOCTI B1J] BIIHOIICHHS pEAJIbHUX MEPETUHIB almoMiHieBOI (A) 1 ctanesuil (C)
YaCTUH TMPOBOAY 1 TOBIIMHM CTiHKK oxeneni (tabm. A.3). ToBmuHA CTiHKH
okenenl mpuBoauThCA B [1] (uu B Taba. A.4) y 3a1€KHOCTI B1Jl palloHy IO OKeJel
1 moBToproBanocti noxii (1 pa3 y 10 pokiB 1ist MOBITpsiHUX JTiHIKA 6-330 kB).

Pesynbratu po3paxyHKy nepepiziB IpOBOIIB MPUBOASTHCS B Ta0I. 2.2.

OOpani NpoBOAM TOBUHHI 33J0BOJIBHATH: YMOBAaM BIJACYTHOCTI BTpar
€Heprii Ha KOPOHY, MEXaHIYHOi MILIHOCTI; MPUIYCTUMOMY HarpiBaHHIO B
MicIsaBapiiHOM pEeXUMI; TPUITYCTUMIM BTpaTi HaNpyrd B IicCIsaBapiitHOM

peXUMI.
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u | wep

Tabmurs 2.2 — Po3paxyHOK nepepisiB M0 eKOHOMIYHIHN MIIIBHOCTI CTPyMY

‘WANOT o\

eLefy [aonuTol|

el 600 vLT IPVT 9d

= = i3 c < S
& -
: = s |2 |9 | < 2 =)
2 2 s S8 | = o = =
= = o~
" E 3: i E = & >; ;f [c:? <
= 3 ! 5 | 8 | B g g = 23|23 |%
2 |E | 2 | Ll= |& |u = |8 | 22|88 |53
- P i 5 o = g § < S S = o Ber
% 2 2 2 =) 2 5 & = oo | B g =
) & o T < = = 2 =3 = = =IO =
2 o = % T | E > a2 S E < |5 1|’ =
) = o = < < e 2, = © — =2 g 8
= < <| E = | 5 |5 S = = =« | 52| B2
[ < < 3 T M = = K 3 o) ; E SHe- T — =
= R o /M m 2 = g S ~ . T o = m < g
S = n = = > T | g = 53 = > =O | E8 |8 2
= |2 | E 2|k 3| EZ| 5|2 |8 5 g s S5 |5 |E
A e v 2| 8 | ol &5 |.B 3 = = (=Y 2 3|8 =
< a|lpg Ol ES T | & = = < B | O
1 A-1 |18,7 12,9 22,7 35 1 |3749 | 375 | AC-240/32 |605 0,12 0,405 | 2,81
A-2 10,3 6,9 12,4 35 1 (204,8 | 205 | AC-150/24 |450 0,198 | 0,42 2,7
1-2 |0,7 -0,1 0,7 35 1 [11,6 12 AC-70/11 265 0,428 |0,444 | 2,55
A-3 |24 16,4 29,1 35 2 |240,3 | 240 | AC-95/16 330 0,306 [ 0,434 | 2,61
A-4 |8 5,7 9,8 35 2 1809 81 AC-150/24 | 450 0,198 | 0,42 2,7
2 A-1 |18 13,0 22,2 35 2 [183,3 | 183 | AC-95/16 330 0,306 [ 0,434 | 2,61
A-2 |11 6,8 12,9 35 2 [106,5 | 107 | AC-95/16 330 0,306 [ 0,434 | 2,61
A-3 |24 16,4 29,1 35 2 |240,3 | 240 | AC-95/16 330 0,306 [ 0,434 | 2,61
A-4 |8 5,7 9,8 35 2 180,9 81 AC-150/24 | 450 0,198 | 0,42 2,7

9¢€
nuyf




2.3. IlepeBipka nmpoBoAiB 32 YMOB HArpiBaHHA

[lepeBipka 3a 1UX YMOB BHUKOHYETbCA [UIsI HAMOUIBII  Ba)KKUX
MmicHsgaBapiiHUX  pEeXKUMIB. Y  MaricTpajbHO-paJialbHUX  Mepexax I
JIBOJIAHIIOBOTHX JIHIM — 11e 0OpUB OJHOTO JIAHIfora. Y HbOMY PEXHMI CTpPYM Ha

KOXKHIA AutsHOl Oyae nopiBHiOE |,,=2-1 . Jlnd 3aMKHYTOI OJHOJIAHIFOTOBOI

JiHlT (y KUIBLIEBHX Mepekax) — OOpUB MPOBOJIB Ha AUISHINI 3 HaMOLIBIION0
NOTYXHICTIO. [l po3paxyHKy micisaBapiiHUX  TOTY)KHOCTEH, CTpPyMiB
MPUBOSITHCS PO3PAXyHKOBI CXEMHU JIs MicisaBapiiiHuxX pekumis. [[ns Bapianty 1
BOHM 300paskeH1 Ha puc. 2.8, 2.9, 2.10, nns Bipianty 2 - Ha puc. 2.11-2.14,

CtpyM Ha KOXHIM IUIsHII Mepexi |,, MOpIBHIOETBCA 3 JOBLOCTPOKOBO
JOITyCTUMUM CTpYMOM | 5,,, Ui BinnmoBinHOI Mapku mpoBony. IIpoin He Oyze

NeperpiBaTUCS, SKIO BUKOHYETHCS YMOBA
las <loon (2.25)

[lepeBipuMO yMOBHM HarpiBaHHs JUIsl HAaHOUIbII BaXKKOTO MICIIsaBapiiHOTO
pEeXUMY 711 3aMKHYTO1 OTHOTAHIIOTOBOT MiHiT A-1-2-A (Bapiant mepexi Nel, puc.
1.3). Po3paxyHkoBa cxema mpu oOpHBI MPOBOIIB Ha AUIAHII A-2 3 HaHOIIBIION
MOTY>KHICTIO IPUBEZICHA Ha puc. 2.8.

AKTHBHA MOTYKHICTh JAUISHKKA A-1 B aBapiiiHOMY pekuMi aJig BapiaHTa 1,
MBT,

P.es11 = P+ P>=18+11=29,0.

PeakTuBHa NOTYXHICTh OUISHKA A-1 B aBapiiiHOMYy pexuMi ajis BapiaHTa 1,

MBAp,
Quea11 = +Q2=13,0+6,8=19,8.
[ToBHa MOTYXHICTh NUISHKKM A-1 B aBapiiHOMYy pexumi A BapiaHta 1,

MBA,

Saedll = \/ P21 +Q2,11=(29,0%+19,82)05=35,1.
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Crtpy™m Ha ausHil A-1 B aBapiiiHOMY pesxumi 7S BapianTa |

I asgAll —

S 41110

J3-U,
| ,o411=580 A< 1,,,=605 A.

=35,1-10%(1,73-35)=580 A.

Pe3ynbTaTi nepeBipku 3a HarpiBaHHAM MPUBOAATHCS B Ta0J. 2.3

Tabmui 2.3 — [lepeBipka MpUHHATHX MapOK MPOBO/IIB IO HATPIBaHHIO

R = T -
i T n . = el
E .E < & ] =l S| <
= = g | 2 & <
P . 3 ) ~ 2 2| 8
= S~ | B < | g s Q| =
2 TN 5, o RPN I
2 N B 2 = a |z = S| 2
3) £ 5|l c & T o = = B 2
o, S 9 = - X < = = =
2 |T Rl & gg & |5 |= B Z
= S < £ 8 x 2% - 2 = & o
= < S 3| Es & Sl 5 = S| 5w
2 & 2 = | E N =T > & | 2
& |2 |EZ|2 5| E5 B9 E |B g B¢
2 R l<agldo |25 FRg <= A=
1 A-1 | 29,0 198 | 351 | 35 1 580 | 605
A-2 | O6pus 0 0,0 35 1 0 450
1-2 11 6,8 129 | 35 1 213 | 265
A-3 24 16,4 | 29,1 | 35 2 240 | 330
A-4 8 5,7 9,8 35 2 81 450
2 A-1 18 130 | 222 | 35 2 183 | 330
A-2 11 6,8 129 | 35 2 107 | 330
A-3 24 16,4 | 29,1 | 35 2 240 | 330
A-4 8 5,7 9,8 35 2 81 450

Bci mapku mpoBojiB yMOBaM HarpiBaHHS 3aJI0BOJIbHSIOTH. SIKIO Ha SKIM-

HEOy/lb JUISHIII MEpeXi TMiCHsaBapiiHU CTPyM TIEPEBUIIYE TOBFOCTPOKOBO
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OPUMYCTUMHM, TO Ha I JUISHII BapTO 3O0LIBIIUTH TEpepi3 MPOBOAY [0

BUKOHaHHA yMOBU |, < 1,,,.

A Sgen17290+j198 ]

Sa6121=11+j6’8

2V

S; =18+j13,0

S, =11+j6,8

Pucynok 2.8 — Po3paxynkoBa cxema AJis MiCIsaBapiitHOTO pexXUMY TUISTHKA A-1-
2-A (BapianT 1) nmpu oOpuB1 poBOIa HA AUISHIN A-2

A Sa6A31 :24+j16:4 3

~

S3=24+{16,4

Pucynok 2.9 — Po3paxynkoBa- cxema
JUTSL TTCIIsIaBapiitHOTO PEeKUMY JUITHKU
A-3 (Bapianrt 1) npu oOpuBi poBojia

Suea12 =18+j13,0 1

~

S; =18+j13,0

Pucynok 2.11 — Po3paxyHkoBa cxema
JUTSL TTCIISIaBap1tHOTO PEeKUMY TUISTHKU
A-1 (Bapiant 2) npu oOpuBI POBOJIA

Sa6A32 :24+j1614 3

~

S3 =24+j16,4

Pucynok 2.13 — Po3paxyHkoBa cxema
JUTSL TTICIIsIaBapiitHOTO peXUMY NUISTHKU
A-3 (Bapiant 2) npu oOpuBI NPoBOJA

Sa6’A41 =8+j5’7 4

~

<
S4=8+j5,7

Pucynox 2.10 — Po3paxyHnkoBa cxema
JUTSL TTCJISIaBapItHOTO PEXUMY NUISTHKU
A-4 (Bapiant 1) npu oOpuBi MpoBoia

SaeAZl :11+j6’8 2

~

\
Sy = 11+j6,8

Pucynox 2.12 — Po3paxyHkoBa cxema
JUTSL TTCIISIaBApIHOTO PEXUMY NUISTHKU
A-2 (Bapiant 2) npu oOpuBI MpoBOJIA

SagA42 =8+)5,7 4

~

\
Sy =8+j5,7

Pucynok 2.14 — Po3paxyHkoBa cxema
JUISL TICJISIaBapitHOTO PEeXUMY NUISTHKU
A-4 (Bapiant 2) npu oOpuBI MPOBOIA

N3m.

Jlnct No noKvm. Moanuce | Aata

Jinct

Jb 141.1722.21-000 I13 39




2.4. Po3paxyHOK napameTpiB JiHiii

Jlis ninstaku A-1 (1-# BapiaHT) aKTHBHHE OIIip OJHOTO JiaHIora, O,
R 411 =Yo1141=0,120-51,7=6,2. (2.26)
ne Ioj - akTuBHUE omip 1-To kM 1-To nmanmtora ginsHKM A-1 (i3 Tabn. A.5);
| 1 - noBxwuHa ginsHKU A-1, KM.
[HIyKTUBHUI OIip OJHOTrO JaHIora JiHii o aiisaku A-1 (1-i BapianT), OMm,
X 111 =Xo - 141=0,405-51,7=20,9. (2.27)
ne Xo 41 - IHAYKTUBHHH omip 1-ro kM 1-ro manmrora ninsaku A-1 (i3 Tadm. A.5)
3apsiqHa €MHA TTOTYKHICTD JUTst TiIsHKY JtiHii A-1 (1-i BapianT), MBAD,
Qg1 =U2 by g1 - lyis N 41 =35%2,81-10051,7-1=0,18,  (2.28)
ne by 41 - eMHa mpoBiaHICTE | KM ogHOTO NaHIora AissHKA A-1 (i3 Tabm. A.5),
N 41 - KUIBKICTb JIaHIIOTIB JIiHiI. Po3paxyHok 3BoanMo 110 Tabm. 2.4.

Tabmuug 2. 4 — Po3paxyHOK napameTpiB JIIHIN

s - =
= b= > < o — ¥a o
> X - = o s =
e BT |8 sl gd|E |23
X a3 L | & . | E x| 2| E =
g |29 &= = 5| K <l 2 ]2 2o
5) e gl F ™ Eos = °© 2| &5 = = O%‘
= = L% e = o g R=TI- = = = 4
=~ < c% = = < o _ e = E = E o g =
e o =~ © an) = o = Cc .= = .3 o S an
e = a Sl = = X S 5 X5 X |E S E
5 25555 |E- | E|Ec| Ecle Sz s
® EEEE|EE | E|EE EE|% TEc:
5 § =~ c o = T cS T ~ d a g
cE <8 | &8 - 1B D -
A-1 1 0,120 0,405 51,7 6,2 20,9 2,81 0,18
1 [A-2 1 0,198 0,420 96,8 19,2 40,7 2,70 0,32
1-2 1 0,428 0,444 143,0 [ 61,2 63,5 2,55 0,45
A-3 2 0,306 0,434 159,5 | 48,8 69,2 2,61 1,02
A-4 2 0,198 0,420 51,7 10,2 21,7 2,70 0,34
A-1 2 0,306 0,434 51,7 15,8 22,4 2,61 0,33
2 | A-2 2 0,306 0,434 96,8 29,6 42,0 2,61 0,62
A-3 2 0,306 0,434 159,5 | 48,8 69,2 2,61 1,02
A-4 2 0,198 0,420 51,7 10,2 21,7 2,70 0,34
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2.5. IlepeBipka cxeM 3a JONyCTHUMOI0O BTPATOI HANIPYTH

Jlna 3abe3nedeHHss HOpMaJbHUX YMOB POOOTH CHOXHBAYiB €JIEKTPOEHEPTii
HEoOXiJJHO, HacamIepes, 3a0e3MeUNTH HaJIeKHY BEJIMYMHY HANpPYTU Y BY3JIOBUX
MyHKTax Mepexi. J{Jis 1iporo 3Bu4aifHo 0OMEXYIOTh BTPATH HANIPYTH B MEPEXK1 IpU
MaKCUMaJIbHUX HAaBaHTAKEHHSAX SK Yy HOPMaJbHOMY, TaK 1 B MicisaBapiiHOM

pexxumax. Tak, y mepexax 35 — 110 kB y HopmansHoMy pexumi AU, < 7,5%, a
B micnsgaBapiitaux pexumax - AU ,.p,, <15% [2]. VYV KypcoBoMy mpoeKTi
nepeBipka BUKOHYEThCS B IIcisaBapiiHOMy pexumi. Po3paxyHkoBl cxeMu
npuBeeHi Ha puc. 2.8 — 2.14.

Brpara wHanpyru Ha KOXHIA JAUIAHIII MEpeXl BU3HAYAETHCA TIO

NONEPETHHOMY PO3MOALTY MOTY>KHOCTI 1 HOMIHAJIbHIN HaNpy3i,:

AU()m _ sz'fz ) Raeéiﬂ +Qc)iﬂ ) Xaediﬂ KB, (2_29)

U HOM

ne Py;,,Qpj, - aKTUBHA 1 peaKTUBHA MOTY>KHOCTI Ha JUISHKAX MEPEXi;

R Xagoin - AKTUBHMHM 1 PEaKTHMBHUH ONOpPH JUISHKM MEpexi B

aeoun 1

nicasiaBapiiHomMy pexumi, OM.

R X

Rae@iﬂ = % ; Xae()ifz = % . (2.30)

B aBapiiiHomMy pexuMi JBOJAHIIOTOBOI JIiHIT IPU OOpUBI OJAHOIO JIAHIIIOTA
n=1

Omip NaHIFOTIB PO3PaxOBYIOTBCSA MO MOTOHHUX omopax ( Iy, Xg) 1 KM
NIPOBO/TY, 3HAYCHHS SKUX BU3HAYAIOTHCS JUIsI TaHOT MapKu mpoBoy 1o (2.26, 2.27)

Tadin. 2.4

Rﬂam; =10 loin XJlaHL; = X0 loin (2.31)
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AKTUBHHMI OIp JIUISHKA Mepexi A-1 B micisaBapiiHOMYy pexuMI s

BapiaHTy mepexi 1, Om,
R,e411 = % =6,2/1=6,2.

PeaktuBHmii omip AUIAHKK Mepexi A-1 B micisaBapiiHOMY peXuMi AJs

BapiaHTy Mepexi 1, Om,

X gedll :%:20,9/1:20,9.

Brpara nanpyru Ha nutsHii A-1 g Bapianta mepexi 1, kB,

AU 411 = P11 Ragmi + Qa1 X asa1 =(29,0-6,2+19,8-20,9)/35=17,0.

UHOM
AKTUBHMI omip AUITHKKA Mepexi 1-2 B micisaBapiiHOMY pexXuMI AJis

BapiaHTy mMepexi 1, Owm,
Ryeq11 = Ri21 61 211=61,2.
n

PeakTuBHuii omip AUISTHKA Mepexi 1-2 B micisaBapiitHOMYy pEeXHMI IS

BapiaHTy mepexi 1, Om,
X 46121 = 11 250 9/1=63,5.
n

Brtpara nanpyru Ha ginstami 1-2 1is BapianTta mepexi 1, kB,

AU, 101 = Pio1 - Rue121 + Que121° X gs121 =(11-61,2+6,8-63,5)/35=31,6.

UHOM
BusHauatoTbesi BTpaTu Hampyru Bia ueHTpa kuiieHHs LK no koxHOro
KIHIIEBOTO MYHKTY MEpEXi SIK CymMa BTpaT HalpyTd Ha BCIX IUISHKAX, MOCII0BHO
pO3TalIOBaHUX MIK LEHTPOM >kuBJIeHHs LXK 1 KIHIIEBUM MyHKTOM MEpexi.
Brpartu Hanpyru B % BH3HAYatOThCA:
AU % :£-100%. (2.32)
U H

Brpara nanpyru Ha ninsaii A-1 ans Bapianta mepexi 1, %,

Jinct

Jb 141.1722.21-000 I13

N3m.

Jlnct No noKvm. Moanuce | Aata




AU 4, 11% = % .100% =17,0-100/35=48,6.

H
Brpara nanpyru Ha ainstami 1-2 1u1g BapianTta mepexi 1, %,

AU 4191% = % .100%=31,6-100/35=90,3.

H

SIK1I0 BTpaTa HaNpyTH B CXeMi MEPEBHUIIY€ IPUITYCTUMY BEJTUYHHY, TO B L1l
CXeMi Ha OJIHOMY YH JEKUIBKOX AUITHKAX BapTO 30UIBIIUTH TIEPEPi3 MPOBOAY.
Axio 18 Mipa HE TPUBOAUTH 10 OaXKAHOTO pe3yJjbTaTy, TO BapTO MPUUHATH Y
BaplaHTl OLIbII BUCOKY CTYMiHb HANpPyTd, YU MEPEryisHyTH NPUUHATHI BapiaHT
Mepexi. Y IIbOMYy BHUIIQJKy BapTO MOBTOPUTU PO3pPaxyHOK 1 BHOIp HOBHUX MapoOK
MIPOBO/IIB 1 BUKOHATH IXHIO MIEPEBIPKY 32 BCIM YMOBaM.

Jus  minsakn A-1-2 (auB.  puc. 2.10) HaiiOuiblla BTpaTa Hamnpyru
BU3HAYaeThes 0!

UaeA—l—Z% = Ua@All% + Uaglzj_%:48,6+90,3=138,9%>15%. (232)

VY 3B’s3Ky 3 TuM, O Ha JOuUisHLI A-1-2 BTpaTtu Hampyru nepeBiplIyIOThH
JIOMyCTUMI, CXe€Ma BapiaHTy | He 3aJ0BOJIbHSE AOMYCTUMOI BTpaTu Hanpyru 15%.

Pesynbratu mepeBipku Mepex 1Mo BTpaTi HAIIPYTH NPUBOASTHCS B Ta0OI. 2.5.
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2.6. Bu6ip TpancdopmaTopiB Ha miIcTaHUisAX CNOKNUBAYiB

VYcraHoBka Ha MIJACTaHINI JBOX OJHAKOBUX TpaHC(HOpMATOPIB 3ade3meuye
MIHIMaJbHO HEOOXIAHY HaAINHICTh eJeKTponocTadaHHs crnoxkupadie [ 1 11
KaTeropii 1 € eKOHOMIYHO HaWOUIbII JOUUTFHUM pimeHHsIM. [Ipu BiAKIIOUYEHHI
OHOTO TpaHcopMmaTopa TMEpPEeBaHTAKEHHS Jpyroro TpaHcdopmaropa, 1o
3IUIIAETHCS Y POOOTI, He MOBMHHO mepeBuinyBatu 40%. HeoOximHa MOTYKHICTH

TpaHchopMaTopiB (S,,.,5y ) LOPIBHIOE

S0 =(0,6-08)-S =0,7-S , (2.33)

IS S - mnoBHa HOTY)KHiCTI) By3jJla HAaBAHTAXXCHHS B pe)KI/IMl MaKCHUMaJIbHUX

HaBaHTAXCHb.
Jlns Byzma Nel moBHA TOTYXKHICTh By3jJ1a HaBaHTAXEHHS B PEXKUMI
MaKCHMMaJIbHUX HaBaHTakeHb, MBA,
P
S1= =18/0,81=22,2 .
COS ¢

HeoOxinHa noTyxHicTh Tpanchopmaropa, MBA,

SHeo6x1: 0,7 . 8120,7'22,2215,5.

IIo BemnmumHi S,,,5 BUOMPaOTH TpaHcHOpPMATOPH 3  HANHOIMKYUM
CTaHIAPTHUM 3HAYCHHAM HOMIHAIBHOI MOTYXHOCTI S,,, . [Qua Bysma Nel

BUOMpaeMo 1o Tadi. A.7 tpanchopmarop tuny TPJIH-25000/110. Hominanbha
MOTYXHICTh TpaHchopmaTopa

SHml = 25 MBA.
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Sxuio oauH 13 BUOpaHUX TpaHCHOPMATOPIB BIAKIIOYAETHCS B aBapiitHOMY
pPEeXKMMI, TO TIEPEBAHTAXKEHHA JPYroro BHOpaHOro TpaHcpopMaTopa, IO
3aJUIIAETHCS Y POOOTI, HE MOBUHHO nepeBunryBatu 40%.

Benuunna nepeBaHTaXECHHS BU3HAYAETHCS B aBAPIHHOMY PEXUMI:

S =Sum_1000 (2.34)

Hm

AS =

Jlist By3na Nel BennuvHa MepeBaHTaKEHHS B aBapitHOMY PEKUMI

AS; = w :100%=(22,2-25)-100/25=-11,2 %< 40%.

uml

JlotpumanHs ymoBa (2.34) mo3Boiisie 30eperTd TEPMiH CIYKOM 130JAIIiT
Tpancopmaropa B Mexax HopMatuBHOTO. [lapamerpu Tpanchomaropa Oepemo 13
Tadmup A.6, A.7.

Pesynbrati pospaxyHky mpu BuOOpi TpaHchoOpMaTOpiB TPHUBOJAATHCS B

Tabn. 2.6., Bubip TpanchopmaTopiB —y Tadm. 2.7.

UZHOM,
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Tabnuis 2.6 - Pesynbratu po3paxyHKy npu BUOOpi TpanchopMaTopiB

@1 e TR g N
‘eJAdLeH eHIIrBHINOH eHHUdOLY

10

10
10
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‘g “wern ‘doremdogonedl 91uan|
Ol ‘NIHELY BIAdIeH eHLIdRI'HEL))

35
35
35

35

VAN 2°°"S ‘edorendodonedi
9LOTHXALOL BHIIXQOJH

15,5
91

20,4
6,9

VEAN'S
‘TN AWOHIIrBWHONBIN A BIrEAd
KHHOXBLHBERH 9LOTHXALOL BHEO] |

22,2

13,0

29,1
9,8

['Troel ‘dygin
'O ‘TnKdd AWOHAIIBWHINBIN
A BIreAd BHHOXRLHRIRH

9LOTHXALOL BHEULNBOJ

13,0
6,8

16,4
5,7
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2.7. Po3paxyHOK BTpPAT NOTYKHOCTI i eJleKTpoeHeprii

Btpartu ckimagaroThes 13 BTpaT y JiHIAX 1y TpaHchopMaTopax.

2.7.1. BTpaTu noTy>XHOCTI Ha IUISHKAX y JIIHIAX BU3Ha4YaroThcs, MBT:

2
APz = Soi_ | Raay , (2.35)
U oinn n

1€ - Spj;; - NOBHA MOTY>KHICTh IUISIHKM, MBA

2 2
Soini =\ Poin +Qoix - (2.36)

Uiy, - CTaHOapTHA Hampyra autsHi, KB, ( mpuBexeHo y tabm. 2.1.);
R namy aKTUBHUH OIp OJHOTO JIAHI[fOra Ha AisgHI, (Taba. 2.5.);

N - KUJIBKICTh JIAHITIOTIB HA IijsHI, (Ta0m. 2.5.);

Paiﬂ - aKTHBHA MTOTYXHICTh IiIIsSHKH, MBT, (Tabm. 2.5.);

Q,;, - PCAKTUBHA MOTYKHICTh AinsHkd, MBAp, (Tabu. 2.5.).

Hanpuknan, moBHa MOTYXHICTh AiasHKU A-1, Bapiantl ,MBT,

Soim = \ sziﬂl + deijzl =(18,72+12,92)0’5=22,7.

Brpartu notyxxnocTi Ha ninsHii A-1 (Bapuast 1), MBT,

2

. R

APy =( Soisdl J Zranydl _ o) 7/35Y2.6,2/1=0,92,
Uit N1

Btpatu enextpoeHeprii Ha AUISHII MEPEKi BU3HAYAIOTHCS:
AW@iJZ = AP()UZ T, (236)
1€ 7 - 9aC MaKCUMaJIbHUX BTpaT, TOJIMH,

r=(0124+ 1;()%)2 .8760=(0,124+6720/10000)>8760=5550.  (2.37)

J€ T M- TpI/IBaJ'IiCTB BUKOPHUCTAHHSA MAKCHUMAJIbHOI'O HaBaHTAXCHHA lIiJ'ISIHOK

Mepexi, TOJAUH, (BUXIAHI JaHHI POEKTY).
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s ginsgHku A-1 BTpaTu eneKTpoeHeprii

AWyin41 = APyiyq1 - 7=0,92:5550=14474 MBTroz,

PesynbpTaT po3paxyHKy BTparT MOTYXHOCTI U enektpoeHeprii B JIEII
IpUBOATHCS B Tabm. 2.8.

2.7.2. Btpatu y tpanchopmaropax.llpu po3paxyHKy BTpaT MOTY>KHOCTI B
TpaHcopmaTopax IOLIJIBHO BU3HAUMTHU BTPATH AKTUBHOI MOTY>KHOCTI B CTaJll

(manmpukian s Bysna Nel), MBT,

AP1 =Ny - Py -107°=2:18,0-107%=0,036. (2.38)
zie Ny, - KUIBKICTD OAHOTUITHUX TPAHC(OPMATOPIB Ha MiACTAHIIL, INT. Y HAIOMY
TIPUKJIIAII nmp1:2.

P,1 - HOMIHaJBHI BTpaTH XOJOCTOrO X0y TpaHchopmaropa ans By3na Nel

(katanoxHi qaHH1), kBT, 13 Ta0. 2.7.

BTpaTH aKTUBHOI MOTYKHOCTI B M/l TpaHchopmatopiB it By3na Nel, MBt
1 S 2
AP, =——Py- (ilj .1073=(1/2) 115,0-10°3-(22,2/25,0)°=0,045 MBr, (2.39)
nmpl Sia
ne P, - HOMIHaIBHI BTpaTH KOPOTKOIO 3aMUKaHHS TpaHcopmaTopa s By3ia

Nel (karanoxHi nansi), kBT, 13 Ta6:1.2.7,
S{ - crokuBaHa MOBHA MOTYXHICTh HaBaHTaKEHHS By3na Nel y MakcHMallbHOMY
pexumi, MBA, (Tabi. 2.6);

S,1 - HOMIHaJbHA MOTYXHICTh TpaHchopMaropa Mg By3zna Nel mo karasory,

MBA, (ta61. 2.7).
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Tabmums 2.8 — Po3paxyHOK BTpaT MOTYKHOCTI Ha TUISHKAX Yy JIHIAX
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CymapHi BTpaTu y Tpanchopmaropax Bysna Nel, MBT,

AP,,1 = AP, + AP,1=0,036+0,045=0,081. (2.40)

Btpatun enexrtpoeHeprii B  TpaHcpopmaTopax OKpEeMOi  IMiACTaHIi
BHU3HAYaroThCsa, MBTTO1 !

AW,y = AWy, + AW, = APy, - T+ AP, - T, (2.41)
ne T —yac pobotu TpanchopmaTopiB y poiii, 8760 ronus;
T - yaC MaKCHMaJIbHUX BTpaT, TOJIMH,

7= (0124 + k‘ﬁf .8760=(0,124+6720/10000)>8760=5550,  (2.42)

0€ T ipoxye - TPUBAIICTh BUKOPUCTaHHA MAKCHUMAaJIbHOI'O HABAaHTAKEHHS
CHOYKUBAYMB, Y POEKTI
T crooe =T ,=6720 rog/pix.
Brpatu enextpoeneprii B Tpancpopmaropax niactanuii Nel, MBT-roz

AW,y 1 = AW,q + AW, g = AP - T + AP, 1 - 7 =0,036-8760+0,045-5550=565,1.

Po3paxyHok BTpat y TpancopmaTopax npuBeneHo y T1admn.2.13.
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2.7.3. BTpatu B eeKTPUYHOI MEPEK1 BU3HAYAIOTHCA:

N3m.

AP yep =APyinyep + APy (2.43)
neAP,,AP,,, - BIpaTH B JIiHisX i B TpaHcopmaTopax,(tadi.2.8, 2.9).
Btpatu notyxHocti ans Bapianty 1, MBrT,
AP yiep1 = APyinyep1 + APy, =22,3140,333=22,64. (2.44)
Btpatu noryxxHocTti jyis Bapianty 2, MBT,
AP yops = APpinyieps + APy =22,46+0,333=22,79. (2.45)
Brpartu enexrpoeneprii s Bapianty 1(ta6:m1.2.8, 2.9), MB1/pik,
AW y0p1 = AW iep1 + AW,y =123815,00+2265,5=126081. (2.46)
Brpartu enexrpoeneprii anis Bapianty 4(ta6in.2.8, 2.9), MB1/pik,
AW yepa = AWpinneps + AW 4 =124631,00+2265,5=126897. (2.47)
Jb 141.1722.21-000 113 ﬂ;:
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PO3JLT 3

KOMIIEHCALISI PEAKTUBHOI NOTYKHOCTI

4.1. Budip koMneHcaniiiHuX NpucTPoOIB

Onniel 3 HaOUTBI e(DEKTUBHUX 3aXO0/IB IS 3MEHIIEHHS BTPAT MOTY>KHOCTI
€ KOMIIEHCAI[lsl PEaKTUBHOI MOTYXHOCTI, KOJM JIKEpesla PEaKTUBHOI MOTYXHOCTI
BCTaHOBIJIIOIOTHCS MOOIN3Y crokuBayiB. [lpyu nboMy Mepeka BULIE MiJKIIOUEHHS
komneHcytoun npuctpoiB (KII) po3BaHTakyeTbCsl Bil NPOTIKAHHS PEAKTUBHOI
noTtyxHocti. Ile Beae 10 3MEHILEHHS CTPyMy B MEpexi 1, SIK HACHIJIOK, [0
3MEHIIICHHSI BTPAT aKTUBHOI MOTY>KHOCTI AP, 3MeHIIEHHS BTpaT €JIeKTPOCHeprii
AW , 3meHuieHHs BTpaT Hanpyru AU . BuOip moTy>KHOCTI perjiiaMeHTyeThes [4,
5]. 3 eKOHOMIYHOI TOYKH 30py HAWOLIBII €KOHOMIYHOIO € CIIOKMBAaHA PCaKTHUBHA

NOTY>XHICTb BY3JIOM HaBaHTaxeHHs Q. , Ika BU3HAYAETHCS 3a GOPMYJIOLO:
Qex =P 190 (3.1)
ne P - MmakcuMalibHe 3HAYCHHSI aKTUBHOI TTOTYKHOCTI By3/1a HABAaHTAKCHHSI,

tg @, - EKOHOMIUHE 3HAUYEHHS TAHI'€HCA, 1110 33Ja€ThCS ISl EHEPrOCUCTEMH B
3aJIeKHOCT1 BiJl BUIIOI Hampyru Mepexi. s >kuBuiabHOI Hampyru 35 KB
t0¢.,=0,23; 110 kB — tge,, =0,28; 220 kB - tge,, =0,32.

s mepexi U, =35 kB npuiimaemo

tgp.= 0,23
JUid oTpuUMaHHS E€KOHOMIYHOIO 3HayeHHs Q¢,, B Mepexi, W0
MPOEKTY€EThCS, Tpeda ycTaHOBUTH KomneHcyrouH rpuctpoi (KIT) 61i1s cnoxuBayis
(Ha TIACTaHINSAX) HA CTOPOHI HU3BbKOI Hampyru. PeakTWBHA MOTY>XHICTb

koMrieHcyrounx npuctpoiB KII BuznauaeThes 3a hopmylioro:
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anp = Q - QeK , (32)
ne Q - MakCHMaJIbHE 3HaYECHHS PEAKTHBHOI OTYKHOCTI By3J1a HABAHTAKCHHS.
OueBupHo, mo skmo Q <Q, , TO HEOOXiAHOCTI B KOMIIEHCALI]

PEaKTUBHOI MOTYHOCTI HEMAE.
Haiiyactime Ha CHOXMBYMX TMIACTAHLISIX Yy SKOCTI KOMIIEHCYIOUHX
npuctpoiB KII BUKOpUCTOBYIOTbCS KOHJEHCATOPHI OaTapel y BUAI KOMIUIEKTHUX

ycranoBok tuity KY. 3rigno [6, 7] ixHi HOTYXHOCTI Q) PiBHI: IIPH BTOPHYHOT

(HM3bBKO1) HaIpyru

U,,=6 xB-0,3; 0,4; 0,45; 0,675; 0,9; 1,125; 1,35; 1,8; 2,7 MBAp;
npu U,,=10 kB - 0,4; 0,45; 0,675; 0,9; 1,125; 1,35; 1,8; 2,7 MBAD.

Y Bumaaky Qupup <Quumin , Kommencytounmin mpuctpii  KIT  me

BCTAHOBIIFOETHCS.
BusHauuBIIM  pO3paxyHKOBE 3HAUEHHS TMOTYKHOCTI KOMIIEHCYIOUMX

MPUCTPOIB Q) , HEOOXIAHO MiNIOpaTH KOMIUICKTHI KOHACHCATOPHI YCTaHOBKH

Uit 11 peamizaiii, a00 BU3HAYUTU KUIBKICTh OKPEMHMX KOHIEHCATOpIB, SAKUMHU
pPO3paxyHKOBA MOTYKHICTh kKomneHcytoun npuctoiB KII moxe Oyt peanizoBaHa.
Axmo miactaHiis 2-X TpaHcpopMaropHa, To mpu BuOOpi komruiekTHHX KII
HEOOXITHO Mam'siTaTd, 110 BOHMU MOBHHHI OyTHM PO3HECEHI Ha MiJCTaHLIi Ha JBI
CEKIIii IIMH 31 CTOPOrH HU3bKoi Hanpyru 6-10 kB, TO6TO iXHS KUJIBKICTh TOBUHHA
Oytu kpaTHa aBoM. [Ipu BU3HAUEHHI KUIBKOCTI OKpEMUX KOHACHCATOPIB YUCIIO X
MOBUHHE OyTH KpaTHE 6, TOMY 1110 BOHU OyayTh PIBHOMIPHO PO3HECEHI MO (pazax 1
[0 CEKIISIX IIMH.

TakuMm yuHOM, MOTYXHICTh KOMIeHCytounx npuctpoiB KII posnoninserscs
HapiBHO Ha KOXHY cekiiio muH 6-10 kB migcranimii I[IC, TOOTO KUIBKICTh
onHotunHux KII moBuHHa OyTu KkpatTHa 2 1pH JBOXOOMOTYBAJBHUX YU
TPHOXOOMOTYBaJIbLHUX TpaHchopmaTopax, yu aBTOTpaHcPopMaTopax,

BcTaHoBmoBaHuX Ha miActadiii [IC (manpuxmnan, tuny TM, TMH, TIH, T/TH,
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ATIALTH), i kpatHo 4 — mpu TpanchopMmaropax 3 PO3MICTUICHOID OOMOTKOIO
HKk4oi Hanpyru (turty TPIH).
Y momanemmx po3paxyHKax BapTO BPaxOBYBaTH HE PO3PaXyHKOBY

HOTYXHICTh KOMIIEHCYIOUUX NPUCTPOIB Q,,, , @ BCTaHOBIEHY Q) -

[ToTyXHICTh CHIOKMBAYIB MiCJIsi KOMIIEHCAIlli peaKTUBOI MOTYXKHICTI B y3I1i

HaBaHTAXCHHA BU3HAUAETHCA:
Sipn =P +§(Q — Qe )-
EKOHOMiIIHa CIIOJKNBAaHa PCAKTHBHA HOTY)KHiCTB BY3JIOM HAaBAaHTAKCHHA N(_’l

Qgx1 BU3HAYAETHCS:
QeKl = Pl 'tg(pek =18-0,23=4,1 MBAp.
Po3paxyHKkoBa peakTHBHA MOTYKHICTh KOMICHCYIOUHX mpucTpoiB KIT ms

BY3J1a HABAHTAXXCHHSA Nel Bu3HavaeThCs:

QKp031 =0Q1 —Q.1=13,0-4,1=8,9 MBAp.
Bubupaemo TpudasHi KOHAEHCATOPHI yCTaHOBKHU Juid Hanpyru Uy, =10 kB

tuny KY noTyxHicTio
Qyem1= 0,63 MBAp.

Jna  tpanchopmatopa tumy TJAHC-16000/35 aBox oOMoTouHOrOo 063
pPO3LICTUICHHS] BTOPUHHOI OOMOTKM (BiACYyTHA OykBa P y mno3HayeHH1 THILY)
KUIBKICTh YCTAHOBOK TIOBMHHA OyTH KpaTHa 2 (mBa TpaHchopMaropu Ha
niactaniii). Tomy BuOuUpaeMo KUIBKICTh KOHJEHCATOPHUX YCTAaHOBOK IS
migcradii Nel

Nyem1= 15 wr.

dakTUYHA TTOTYXKHICTh KOMIIEHCYIOUOTO IPUCTPOIO Ha mifacTaHIii Nel

QKcﬁl = nycml 'chm1=15'0,63=9,5 MBAp.
Piznutgs Mk OTPiOHOIO MOTYKHICTIO KOMITIEHCYIOUUX MPUCTPOIB QKp031 1

(aKTUYHOIO MOTYKHICTIO KOMIIEHCYI0YOT0 MPUCTPOIO Ha miacTaniii Nel

AQ,,1 = Qupost =gt 1000, =((8,9-9,5)/9,5)-100%=-6,3% < 5%.
Q

kgl
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PeaxkTuBHa moTykHicTh mifacTaHIii Nel micns koMrencarii
QKpn1 = Ql _QK¢1:13,0‘9,5 =5,0 MBAp

Po3paxyHOok KoMIeHcaIlii peakTUBHOI MOTYXHOCTI 1 BUOIp KOMIIEHCYIOUHX
MIPUCTPOIB MPUBEICHO y Ta0I. 4.1.

I3 mxepen [6, 7], i3 Taba. A.12 — A.13 migOupaemMo KOMIIEHCYIOUl IPUCTPOT
13 KOHJEHCATOpHUX OaTaped 1 KOHJEHCATOPIB TaKUM YUHOM, IO PI3HUIS MIX
MOTPIOHOM TMOTYXHOCTIO KommeHcyrouux mpuctpoiB KII B Mepexi (Ha Beix

miactaiuisnx) Quupeyy, 1 MOTYxkHICTIO BCTaHOBICHHHX KIT  Qpppppyeyn HE

nepeBunryBana 5%. [Ipu Ttakomy BuOOpi (HaOOpi) KOMIECYHOUHMX MPHUCTPOIB Y

Ta651.3.1 romyckaemo, mo Qyp; =Qygp -

Tabmuua3.1 — KoMrieHcalisi peakTUBHOT OTYKHOCTI

= | ¢ &
o T O S A 2| oM 3
Folg | T |25 S g S
X 2| 8 Z S o 2 = 2 o
S = E = s S 2 O = = ——
e % < S o > o = X % +
Z ol 3 O = = 5| = 8 o
9 = = = O o e o
- > = - 2 Qo s
= 2| s = = S = | 2 E o> £
a 21 5 8 o n £ 5 3 S < X
= an o — an) an ~ an) .— 0 an =
, o 2| 'L A 5 = O | B & BB 2
2 |'E 3| & 8| % 2 X | KO = 5=
= S| 5 ) 8 < | 2 E m >
= X 2| & 2 o O = 2 g i =
—~ = ol 5 © < =He) o T <
3 o = Z L S om Q =
= E S| & & T T | s B —~8 A
= s S| z = i) Z I | Z 9 s X 3
oo 2 > = =S = | 8 = m S S
o, m = 1 o o 5| B = m 5
P |E g/ 5542 |E2|2:| £§ gs
S 2 2 S 24 X M A S w A <
T | < ®a 2da |&a»a F <Z 35
1 18 13,0 0,28 5,0 8,0 18|+ | 5,0
2 11 6,8 3,1 3,7 11]+4)3,1
3 24 16,4 6,7 9,7 24 | +j| 6,7
4 8 5,7 2,2 3,5 8|+]|2.2
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PO3JILI 4

PO3PAXYHOK OCHOBHUX PEXXUMIB POBOTHU MEPEXI

Po3paxyHOK OCHOBHUX PEKUMIB BUKOHYIOTH JUIsi BU3HAYEHHS IOTOKIB Y
JiHIAX 1 TpaHcpopmaTopax, HAMpyT y BY3JIOBHUX TOUYKaX Mepexi, BUOOPY METOIIB
peryJioBaHHS HANPYTH.

JI0 OCHOBHHX PEKUMIB BIAHOCATB: PEKUM MAaKCHUMaJIbHOTO HaBaHTa)KEHHS,

MIHIMQJIBHOT'O HABAHTAKEHHSI 1 HAMOLTBII BaXKKUM MiCIsIaBapIMHUIA PEXKUM.

4.1. PesxxuM MaKCHMMAJILHOT0 HABAHTAKEHHS

Po3paxyHOKk TmOYMHAIOTH 31 CKJIAJaHHS CXEM 3aMillleHHs, ONOpIB Ta
npoBiaHocTel. g JAiHIM (IUISHOK) 1l TapaMeTpU BU3HAYEH] , BOHU NPUBEACHI Y
Tabn. 2.12. CnouaTky 300paKyeThCsl BUX1/IHA CX€Ma B OJJHOJIIHINHOMY BHKOHAHHI
(puc. 4.2a). TpanchopmMaTopu 3 PO3IMICIUICHOIO OOMOTKOIO HH3bKOI HAIPYTH
BBOJSITbCS B CXEMy SIK 3BHUYaiiHI JBOXOOMOTyBasibHI. Ha cxemi BkasyeThcs
nosxuHa koxHoi JIEII, mapka mpoBOay 1 KUIBKICTh JIAHIIOTIB, THUIl 1 KUIBKICTh
TpancopmaropiB Ha I[IC, HaBaHTaXXEHHS BY3JIB Yy pPEXKUMI MaKCUMaJIbHUX
HABAHTAXKEHb MICIISI yCTAHOBKK KOMITeHcaliiHux npuctpois KII.

Jlani  po3paxoBYIOThCSI BTpaTH TMOTYXKHOCTI B JBOXOOMOTYBaJIbHUX
TpaHcpopMaTopax CIOXKUBUMX ITACTaHIIA. BoHM HEOOXimHI HE TUIBKHA IS
BU3HAYCHHS PO3PAXYHKOBUX HAaBaHTa)XKEHb, aje 1 HJs OI[IHKA e(EeKTUBHOCTI
3aXO/IB IIOJ0 3MEHIIEHHS BTPAT MOTY>XHOCTI B TpaHchopmaTtopax. JouiibpHO
BU3HAYUTH OKPEMO BTpaTH B cTami i y miai. Cxema 3amimieHHs Tpanchopmaropa

npuBezeHa Ha puc. 4.1.
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Pucynox 4.1 — Cxema 3amimieHHs Tpaachopmaropa

Po3paxyHKoBI mapaMmeTpu cXeMu 3aMillleHHsA TpaHcpopmaTopiB. Skiio Ha
MiJCTaHIIi BCTAHOBICHO TpaHC(HOPMATOPH 3 PO3UYEIUICHHSM BTOPHUHHOI OOMOTKH,
TO BOHU BBOJSTHCS B CXEMY SIK 3BUYAIHI JBOXOOMOTYBAJIbHI.

AKTUBHUI omip 0OMOTOK TpaHc(hopmaTopa BU3Ha4aeMo, OM:

2
Rt = P’<3LB£{ (4.1)
107 -S;,
PeakTuBHuii onip 00MOTOK TpaHchopmaTopa Bu3HauaeMo, Om:
2
U,-u
Xp ==K =8I (4.2)
100-S,,
Jlns TpanchopMaTopiB 3 pO3UCIUICHHSIM BTOPUHHOI 00MOTKH, OM
2
Y Post _ U, -Ugy (4.2a)
r 2 o2 )
10% -§,,
A HinsHka A-1 1 IHincranmis Nel

@
©)

—

ﬂ =P+ jQKpnl
S1=18+j5,0

Pucynok 4.1a — Cxema nuisHku A-1 eIeKTpU4YHOI Mepexi
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HowminansHa peakTHBHA MOTYKHICTh, 1[0 HAMATHIYYy€E TpaHchopmaTop,

MBAp,

I
Q¢ :ﬁ'sn' (4.3)

CkrnazeMo TOYaTKOBY CXEMy 3aMillleHHS. 3aMiCTh €MHICHOI ITPOBITHOCTI
BBEIEMO 3apsJIHY MOTYKHICTH JIiHII. B cxemi 3amimeHHs TpanchopMaropa 3amicTh
IIyHTa HAMarHidyBaHHA BpaxyeMo rinky AS, =P, + JQ.. [IBa nanmtora niHii, 18a
TpaHchopMaTopa Ha IMiICTaHIII{ 3aMIHUMO €KBIBaJCHTHUMHU

R, _M- . _ X4i. R _E- _Xp
OileKe — 9 oinexe — o Texe — 9 Texe — 5

Jam cknanaeMo cxemy 3aMillleHHs 3 TPUBEACHHUMHU HaBaHTAXEHHSAMHU (PUC.
4.20). IlpuBeneHHUM HaBaHTAKCHHSIM HA3WBAEThCS HABAHTAKCHHS CIOKMBAYiB
(HaBaHTa)XXEHHS MIAKIIOYEHO A0 IMMH Hu3bkoi Hanpyru HH mincranmiit) 3
ypaxyBaHHSIM BTpaT MOTYHOCTI B 00MOTKax TpaHcpopMaTopiB (1110 HA3UBAIOTHCA

HABAHTAXXYBaJbHUMH) 1 BTpPAT MOTYKHOCTI XOJOCTOTO XOAYy TpaHc(opMaTopiB

M1ICTaHII].
Ra1/2 X /2 Ry /2 X112
A |158/2 22,412 1 0,25/2 5/2
- v - - - l
JQ61/2 JQ61/2 ZAle = 2(Px1 + Jch) ﬂ =P+ JQKpnl
0,33/2 0,33/2 2AS,1=2(0,018+j0,125) ﬂ =18+j5,0

Pucynox 4.26 — Cxema 3aMilleHHs JUISTHKA A-1 eIeKTpUYHOT Mepexi
Ha migcranmisx ycTaHOBJIEHO 1O iBa TpaHcdopmaTopa (Nyy = 2).

AKTHBHA TIOTYXHICTh Ha BXOJll B OOMOTKHM TpaHC(OpPMATOPIB MiJACTAHIII]
BU3Ha4vaeThesi, MBT:

P, =(P+AP;)= (4.4)
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PeakTuBHA MOTY)XHICTH Ha BXOJ1 B OOMOTKH TpaHC(OpMATOPIB MiACTaHIT

BU3Ha4aeThes, MBADp:
Qux = (QKI’Z + AQT)’ (4.5),
ne Q,,, - peakTHUBHA MOTYKHICTb HABAHTAXXEHHS BY3Jla Yy MAKCUMAJILHOMY PEXHUMI

3 KOMITCHCYFOYHMH TTPUCTPOsIMHE (3 Ta0J1.3.1)

[loBHa TOTYXHICTH HAa BXOAlI B OOMOTKHM TpaHC(hOPMATOpIB MiACTaHINT

BU3Ha4UaeThes, MBA:

Sax = Pax + 1Qar = (Pyy + APr )+ j(Quun + AQr), (4.6)
ne P,, - akTUBHA IOTYXXHICTh Ha BUXOJI By3Ja Harpy3ku, MBT, (i3 Tabm. 3.1);
Qy» - PeaKTHBHA TOTYXXHICTh Ha BUXO/1 By371a Harpy3ku, MBAp, (i3 Ta61.3.1);
AP7 - BTpaTn akTHMBHOI OTYXHICTI B 00MOTKax TpaHcpopmaropa, MBT;

AQr - BTpaTu peakTHBHOI IIOTY>KHICTI B 0OMOTKax TpaHcpopmaTopa, MBap.

Brpatu akTMBHOI MOTYXHICTI B 00MOTKax TpaHcdopmaropa, MBT,

BHU3HAYaIlOTHCA:

APy = Sy (4.7)

urst mipceranmi Nel

AP71=((18%+5,02)/352)-0,25/2=0,04 MB.

Brpatu peaktuBHOi TOTyXHICTI B 00MOTKax TpaHchopmaTopa, MBAD,

BU3HA4YaIlOTbCA:

: (4.8)

qutst iifactanilii Nel BTpaTu peakTHBHOI MOTYKHICTI B 0OMOTKax TpaHcdopmaropa,

MBAp,
AQ71=((18%+5,0%)/35%)-5/2=0,71.

AKTHBHA TTOTY>KHICTh Ha BXO[l B 00MOTKH TpaHchopMaTopiB migcTaniiii Nel

( bopmymna 4.4), MBt
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P, =(P,q + APy)=18+0,04=18,07.
PeakTuBHA MOTYXHICTH Ha BXOJ1 B OOMOTKH TpaHC(POpMATOPIB MiACTaHIIT
Nel (4.5), MBADp,
Qaxt = (Qunt +AQr1)=5,0+0,71 =5,71.
[ToBHa MOTYXHICTh Ha BXOJ1 B OOMOTKH TpaHc(oOpMaTopiB i MiACTAHIIT

Nel Bu3HauaeTncsi, MBA (4.6)

ﬁ = Pgq + JQg1=(18,07+)5,71).

AKTHBHA TOTY>KHICTb, IO MpPHUBEJIEHA [0 CTOPOHU BHUCOKOi HAMpYTH,

BHU3HAYa€THCA:

Py, =Py + 2P, (4.12)

qurd macranmii Nel, MBT,
Pnpl =P, + 2Px1=18,O7+2-18,O-1O'3:18,11.

PeakTtuBHa HOTy}KHiCTB, o IIpUBCACHA 1O CTOPOHHU BHCOKO1 HallpyTHu,

BU3HAYAETHCA.
Qup = Qux +2Q; (4.13)

s miacranmii Nel, MBAp,
anl = Qexl + 2Qc1=5,71+2'125,0'10'3=5,96.

[loBHa TOTYXHICTb, IO TMpPHUBEJEHA JO CTOPOHM BHUCOKOI HAMpPyTH,

BHU3HAYAETHCA:
Sﬂ = Pnp + Jan = (Pex + 2Px)+ j(ng + 2QC) (4.14)

s macranmii Nel, MBA,
Snpl = Pnpl + anpl =(18,11+j5,96).
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Ra1/2 X /2
A 1582 22,4/2 1
- v - l l -
1Qq1/2 1Qa/2 @ = Pnpl + Janl
0,33/2 0,33/2 Snpl =18,11+)5,96

Pucynok 4.2B — Cxema 3aMillieHHs JUISHKH A-1 ¢ IpUBeIeHHUMH HaBaHTaKCHSIMHU

B puc. 4.2B Hemae cxeMm 3aMilleHHS TpaHCPOpMATOpiB, aje 3HAUYCHHS
MOTY>KHOCTI, IO CIOXHUBAETHCA, B Yy3/lax 30LIbIICHI HAa 3HAYEHHS BTpaT
MOTYKHOCT1 OOMOTKaX 1 B CEpJIEYHUKAX TPAHCPOPMATOPIB.

Po3paxyHKOBUM  HAaBaHTAXKEHHSIM  HA3MBAEThCS CyMMa  IPUBEICHOU
MOTY>KHOCTI 1 3apsATHUX MOTYKHOCTEH JIIHIN, 10 3B’sI3aH1 3 By3JoM. Po3paxyHkoBa
aKTHBHA CIIOXKMBaHa MOTYKHICTh MijcTaniii, MBT

P, =Py, (4.15)

Po3paxyHkoBa peakTUBHA CIIOKMBaHA NOTYXHICTh MIACTaHI1

Q, =(Qu-Q4/2) (4.16)

nu1st miacraniii Nel, MBADp,
Qpl = an1 —Qg1/2=5,96-0,34/2=5,80.

Po3paxyHkoBa crio)KuBaHa MOTYKHICTh By3Jj1a (ITiCTaHIIIT)
S_p:Pp+jQp:Pnp+j(an—Q6/2) (4.17)

st macranmii Nel, MBA,

h = Ppl + JQp1=(18,11+15,80)

Ha puc. 4.2r npuBeaeHa cxema 3amillieHHs JiISHKU A-1 ¢ IpUBEICHHUMU

HaBaHTAaXXCHAIMU
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Ra1/2 X 112

15,8/2 22 4/2 1

=T

Sp1=Pp1+JQp1

S 1 =18,11+j5,80

Pucynok 4.2r — Cxema 3amillieHHs IUITHKYA A-1 3 po3paxyHKOBUMH HaBaHTaXEHSIMU

PospaxyHku misi AUISHOK Mepexi 3Bogumo g0 Tabn. 4.1. Po3paxyHKOBi

MOTY>KHOCT1 HAHOCSTh Ha CXEMU 3aMillleHHs puc. 4.3 — 4.5.

3Haro4l po3paxyHKOBI MOTY>KHOCTI MIACTAHIII, BA3HAYA€EMO MOTY>KHOCTI1 0€3

ypaxyBaHHsS BTpaT MOTYXHOCTEH Yy JiHISAX (MOTYXHICTh KIHUA JiHIT S, ) 1

HOTYXKHOCTI 3 ypaxyBaHHsSIM BTpaT y JiHIsIX (Ha MOYaTKy JiHIT S, ).

Jons minsakm A-1

Sia= P + Q=S 1=Ppy1 + jQ1=18,11+j5,80 MBA (4.18)
AKTHBHA OTYXHICTh Ha NIOYATKY JiHIi BU3Ha4YaeTbest, MBT:
P,1=Pa +AP . (4.19)
PeakTuBHA MOTYKHICTH HA TTOYATKY JIiHII BU3HAYaeThesi, MBAD:
Qm1 =Qu1 +AQ .41, (4.20)
[ToBHa MOTY>KHICTh HA MOYATKY JIiHIi BU3HAYaeThCsl, MBA:
Sp1 = Pu1 + 1Qm. (4.21)

ne APy - BTpaTu akTUBHOI OTY>KHOCTI y JiHii Ha AuigHul A-1, MBT;
AQ 41 - BTpaTH peakTUBHOI NOTY>KHOCTI y JiHii Ha AutstHIl A-1, MBADp.

Brpartu aktTBHOT MOTY>XHOCTI y JiHIT Ha nisHI A-1, MBT

2 A2
AP, - i tQu R _
Al — 2 -
U, n

((18,112+5,80%)/352)-( 6,2/2)= 0,92,  (4.22)

ne R 41 - akTuBHHI omip 0JJHOTO MpoBoja AisHI, OM, (3 Ta0i. 2.4, Ryuu,)

N - KUIBKICTH JIAHIFOT1B Ha IUISHII (3 Ta0md. 2.4).

Jinct

Jb 141.1722.21-000 I13

N3m.

Jlnct

Ne noKym. Noanuce | Oata

99




2 2
AQ 4 = PK1U+2QK1 X AL=((18,1145,80°)/35%) (20, 912)= 2,33, (5.23)
H

ne R 41 - akTuBHHI Omip 0JHOTO MpoBoJa AUISHIN, OM, (3 Ta0I. 2.4, R,4)

N - KUIBKICTh JIAHIIFOTIB Ha IUISHII (3 Ta0. 2.4).

AKTHBHA MOTYXHICTh Ha MOYaTKy JiHii A-1 Bu3HavaeTbes1, MBT:
P.1 = P« +AP4=18,11+j0,92=19,03 (4.24)

PakTrBHa MOTY>KHICTh Ha TTOYATKY JiHIT A-1 BUu3HayaeTbess, MBADp:

Qu1 = Qu1 +AQ 41=5,80+{2,33=8,88 (4.25)

Ra1/2 X /2
A 1582 22,412 1

:l_m

h 4
Si1=Pa+1Qu Si1=Pa+iQu
S,1=19,03+8,88 m218,11+j5,80

Pucynox 4.2r — Cxema 3amimnieHHs TUISHKA A-1 3 TOYaTKOBUMH 1 KiHIIEBUMH

HaBaHTAXXCHAMU

Pe3ynbTaTi po3paxyHKiB 3BOAUMO y Ta0. 4.2,
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Tabmuns 4.1 — Po3paxyHOK mapaMeTpiB CXeMH 3aMillleHHs TpaHC(HOpMaTOpiB

[To3HaueHHs napaMmeTpiB (popmynallincranmi [[lincranuf[lincran |[lincra

PO3paxyHKy, TabJI. BUX1THUX JAHHUX ) st Nol it No2  [mist Ne3  [HItist
No4
AKTUBHUN omip OOMOTOK TpaHcopMaropa,
R, Owm, (5.1), (ta6u. 2.7) 025 | 08L | 025 1 08l
PeaktuBHMIT omip OOMOTOK TpaHchopMaTopa, 5 1 5 11
X1,0M, (5.2), (Tabn. 2.7)
HowmiHasibHI aKTUBHI BTpaTH y TpaHchopMaTopi, 0.018 0,015 | 0,018 | 0,015
P, , MBrT, (Tabxn. 2.7) ’
HoMmiHanpHa  peakTWBHA  TMOTYXKHICTh,  IIIO 0,060 0,125 | 0,060
HamarHiuye Tpancpopmarop, Q. , kBAp, (5.3), 0,125
(Tabu1. 2.7)
AKTHBHA MOTYXHICTh HaBaHTaKEHHS
nigcranmii, P , MBT, (tabm. 4.1) 18 11 24 8
PeakTuBHA MOTYXHICTh HABAHTAKECHHS
mijcranuii, Q,,, MBAp, MBT, 5,0 3,1 6,7 2,2
(Tabmn. 4.1)
BTpatn akTHBHOI TMOTY>XHOCTI B OOMOTKax
Tpancopmatopa, AP, MBT, (5.7) 0,07 0,09 013 0,05
Btpatn peakTHBHOI MHOTYXHOCTI B OOMOTKax
Tpancpopmatopa, AQr, MBAp, (5.8) 0.71 0,59 1,27 031
AKTHBHA TIOTYXXHICTh Ha BXOJl B OOMOTKH
TpaHcopmartopis nifcranuii, P, MBT, (5.4) 18,07 11,00 | 2413 | 8,05
PeakTuBHAa MOTYXKHICTh Ha BXOA1 B OOMOTKH
TpancopmaropiB miactanmii, Qg , MBAp,| 5,71 3,69 7,97 2,51
(5.5)
AKTHUBHA MTOTYXHICTb, III0 IPUBEICHA 10
CTOPOHHU BUCOKOI Hanpyry, P, , MBT, (5.12) 18,11 11,12 | 24,17 | 8,08
PeakTBHA MMOTYXHICTb, III0 TPUBEICHA J0
CTOpOHM BHCOKOI Hanpyru, MBAp, Q,,;,, (5.13) 5,96 3,81 822 | 2,63
3apsiqHa €MHA NOTYKHICTb JUISIHKH, Q.;
0,33 0,62 1,02 0,34
MBADp, (tab6i. 2.4)
Po3paxyHKOBa aKTUBHA CTIOKUBaHA MOTYKHICTh
IT11CTaHIIT, Pp , MBT, (5.15) 18,11 11,12 24,17 | 8,08
Po3paxyHKOBa peakTHBHA CIIOKHWBaHA
MOTYKHICTH mifcTanwii, Q,, MBAD, (5.16) 5,80 3,50 7,71 2,46
Brpatu peakTHBHOI MOTYKHOCTI y JiHii Ha AutsHI A-1, MBAp
JNlncr
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Tabmuns 4.2 — Po3paxyHOK TOTY>KHOCTEH KIHIIS 1 MOYATKy JIiHIH

«° g = —
< o B g =
Q. Bl - < = = = 2
2=l = < < = = - > =
= B g s ~| R > = = =
= w T A < | 9 = S & | § o
o = = o | & ~| @ T N | o =
= e B & & OV | ¥ w = -
= = = = g S| 2| ¥ N | 2> s T~
= =R < < . Te) " A O
zn | BEC|Z | gE| 28|53 |28 |5ET
2= | EC|E S S| cE|EL|B 2|28 =
= o= | g e | ES|lz~ |8 R | & | &<
< 2= © % | & E §| ©O| @ £ E X > S m
< 5 =~ = g © 8| = .| =B = 5 o) = S
= = 3 g wn a ] = o E > PR 0 g B~ s
5 < 0 1 BN ool @8 o] S e T S E m =
= z 2 s gl 29 2 E| EE|SEE|EE|EA = O
n > = | £ Z| 8 | & E S
2 | S22 |5 S E|SE|EE|ES|E <« |8E
< = a > |8 < H|lae Bl E|lmE|<a | a B
A-1| 18,11 5,80 2 15,8 22.4 2,33 3,31 20,44 911
A-2 | 11,12 3,50 2 29.6 420 1,64 2,33 12,76 5,83
A-3 | 24,17 7,71 2 48,8 69,2 | 12,82 | 18,18 | 36,99 | 25,89
A-4 | 8,08 2,46 2 10,2 21,7 0,30 0,63 8,38 3,09

Po3paxyHKOBI MOTY>KHOCTI HAHOCSITh Ha CXeMH 3aMilieHHs puc. 4.3 — 4.6.

A HinsHka A-2

2 Ilincranmis Ne2

@
)

—

Pucynok 4.3a — Cxema nuisHKU A-2 €IeKTPUIHOT Mepexi

A

T

Rpp/2

X 4012

29,6/2

42,0/2

1

Ry /2

X012

0,81/2

11/2

<=

S_Z =P +Qi<pn2

S, =11+j3,1

l

jQ32/2 jQ32/2 2ASx2 = Z(PxZ + chZ) 8_2 =P+ jQKan
0,62/2 0,62/2 2AS,=2(0,015+j0,060) | | S, =11+j3,1
Jlnct
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Pucynok 4.36 — Cxema 3amillieHHsl JUISTHKA A-2 eIeKTPUYHOI MepexKi

Rao /2 X 4212
A | 29,602 42,02 1
- v - l l -
1Q;2/2 Q212 San = Pnp2 + JanZ
0,62/2 0,62/2 Snp2 =11,12+j3,81

Pucynok 4.3 — Cxema 3aMillieHHS JUISHKU A-2 C IpUBEIEHHUMH HaBaHTaKCHSIMHU

Rap/2 X 4212
A | 296/2 42,012 1

o

SnZ = Pn2 + JQnZ

S,2=12,76+5,83

l

Si2 = P2 + 1Qx2

S, =11,12+j3,50

Pucynok 4.3r — Cxema 3amillieHHs TUISHKYA A-2 3 TOYaTKOBUMH 1 KIHIIEBUMU

HaBaHTAXXCHAMU

A Hinsaka A-3

3 Iixcranmis Ne3

@
)

—

& =P+ QKpn3

S3=24+j6,7

Pucynok 4.4a — Cxema nuisHKU A-3 €JIeKTPUYHOI Mepexi

M3m. | nct Ne noKym. Noanuce | Oata
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Ras/2

X 43/2

A

48,8/2

69,2/2

1

Ryg/2

X732

0,25/2

o2

il i

Q5312 1Q:3/2 2AS 3 = Z(Px3 + ch3) % =P+ jQKan

1,02/2 10212 | | 2AS,3=2(0,018+j0,125) | | S3=24+i6,7

Pucynok 4.46 — Cxema 3amillieHHs QUISHKA A-3 eJIeKTPUYHOT Mepexi

Ras/2 X 43/2
A | 488/2 69,2/2 1
- v .l l -
1Q;3/2 1Q;3/2 Snp3 = Pnp3 + Jan3
1,02/2 1,02/2 Spp3 =24,17+)8,22

Pucynox 4.4B — Cxema 3aMillleHHS TIISHKA A-3 ¢ TPUBEICHHUMHI HaBAaHTAXEHIMU

Rag/2

X 43/2

A

48,8/2

69,2/2

o

Sn3 = Pn3 + JQnS

S,,3 =36,99+25,89

l

Sk3 =

Peo + JQyx2

S,3 =24,17+j7,71

Pucynok 4.4r — Cxema 3amillieHHs IUISHKA A-3 3 MOYaTKOBUMHU 1 KIHIIEBUMU

HaBaHTAXXCHIAMU

N3m.

Jlnct

Ne fOoKym.

MNoanwuce

[Jata

b

141.1722.21-000 113
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A Hinsaka A-4

4 Ilincranuig Ned

Pucynok 4.5a — Cxema AinsHKH A-4 eeKTpUIHOT Mepexi

Raq/2

A

10,2/2

21,7/2

1

jQ34 /2

0,34

=

h 4

@
)

Y
S_4 = Py +Qxna
S, =8+j2,2

Rpa/2

X7412

0,81/2

11/2

<=

-

jQ34 /2

2A8x4 = 2(Px4 + ch4)

8_4 =P3+ Q3

0,34

2AS .4 =2(0,015+j0,060)

S, =8+j2,2

Pucynox 4.56 — Cxema 3aMileHHs JUISTHKUA A-4 eJIeKTpUYHOI MEPEXKI

Ras/2 X 4312
A | 1022 21,7/2 1
B} | '
Q3412 1Q;4/2 Snp4 = Pnp4 + Jan4
0,34 0,34 Spa =8,08+j2,63

Pucynok 4.5 — Cxema 3aMillieHHs JUISSHKU A-4 ¢ IpUBEJIEHHUMU HaBaHTAXKCHSIMHU

N3m.

Jlnct

Ne fOoKym.

MNoanwuce

[Jata

Jb 141.1722.21-000 I13

Jinct

105




Raq/2 X 4412
10,2/2 21,712 1

>

?

l

Sna =Pua+ 1Qu4 Si4 =P2 + 1Qx2
=8,08+]2,46

4
S,.4 =8,38+3,09 S

Pucynox 4.5t — Cxema 3amiteHHs JUISHKA A-4 3 TOYaTKOBUMH 1 KIHIIEBUMH
HABAHTAXECHAMHA
Po3paxyHok Hampyr y BY3JIOBUX TOYKaX MEpEXi BHUKOHYEThCS 3a

dbopmynamu (5.24), (5.25). Hanpuknan, qis guisHin A-1
Ui =U/4—-AU 4, (4.24)

ne U, - Hampyra mkepena »XHUBJIECHHS, [UIsI MEpexXl 3 HOMIHAJIBHOIO
Hanpyrotwo U, =35 kB U,,. npuiiMmaetscs 38,5 xB; mia mepexi 3 U, =110 kB
U ,=115kB.

ITpuiimaemo U 4= 115 «kB.

Brpartu Hanpyru Ha auigani A-1 AU 41 BU3Ha4arOThCS:

R X
H'A—FQH Al

AU 4 = L N_ = (20,44-15,8/2+9,11-22,4/2)/115=2,29 kB. (4.25)
U()ofc

P

Hampyra By3na 1 (na Bxomi miacraniii Nel) Bu3HauaeTncs, kKB:

Uy =U,,. — AU 4=115-2,29=112,7. (4.26)

Jlami po3paxoByeMO BTpaTH Hampyrd B TpaHchopmaTopax MIACTaHINT 3a

3HAYCHHSAMH MOTYykHOCTell P, + JQ,,, siKi Oepemo i3 Tabum. 5.1, i ekBiBaIeHTHUM
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R X7

3HAQYEHHSAM JBYX OHOpIB TpaHc(hopMaTopiB Ry, :7T 1 Xpopg=—— - Y

2

pe3yJibTaTi BHU3HAYAIOTHCA HANPyTH Ha HWXKYIH CTOPOHI TpaHCcPopMaTopiB,

MPUBECH] 10 iIXHHOI BUIIOI HAMIPYTH.

Harmpyra, cnoskxuBana By3i1omM Nel (Ha Buxoai miacrasiii Nel 3 ypaxyBaHHAIM

BTpaT Hampyra Yy TpaHchopMmaropax, 1€ Hampyra Ha HHXKYIH CTOpPOHI

TpaHcopMmaTopiB, HpHUBEIEHA 1O IXHbOI BHUIIOI HANPYTHM) BU3HAYAETHCS 3a

bopmyIior
U cnooel =VU1 _Aump’ (4.27)
zne - AU, - BTpaTd Hanpyru y TpaHcdopmaropax mizacTaHuii, kB.
P@ ) m + Qex X 7l
AU, = 2 5 2 =18,07-0,25/2+5,71-5/2)/115=0,47. (4.28)
6H
Hanpyra, cnoxxusana By3nom Nel, kB,
U crooe1=112,7-0,47=112,20.
Pesynbratu po3paxyHkiB 3B0AUMO 110 Ta0. 4.3.
Jlnct
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Tabnuis 4.3 — Po3paxyHOK HapyT y BY3JIOBUX TOUYKaX MEpExi

Jinsgaka

A-1

A-2

A-3

Hanpyra mxepena xusieHss, Ua, kB

115

115

115

115

AKTHBHA ITOTY)KHICTh Ha ITOYATKY
ninii, P, MBT, (3 Ta6m. 4.2)

20,44

12,76

36,99

8,38

PeakTHBHA MMOTYKHICTh Ha [MOYATKY
ainii, Q7 , MBAp, (3 Tabi. 4.2)

9,11

5,83

25,89

3,09

KuIBKICTB JTaHIIOTIB Ha JUISHII, N,
(tabi. 2.4)

2

2

2

AKTHUBHHMIA OTIip OTHOTO MPOBOJIA
ouAHU, Ragny, OM, (3 Ta0m1. 2.4)

15,8

29,6

48,8

10,2

PeakTuBHUI oMip OJHOTO MPOBOAA
nusHIl, X;, OMm, (Tabdm. 2.4)

22,4

42,0

69,2

21,7

Brparu manpyru Ha ainsHi, AU 44, kB,
3 hopwm. (4.22)

2,29

2,71

15,64

0,66

Hampyra By3na (Ha BXO/1 TiACTaHITT )
Ui, kB, 3 dhopm. (4.22)

112,7

112,3

99,4

114,3

AKTHBHA TIOTY>KHICTh Ha BXOJ1 B
0OMOTKH TpaHC(HOpMAaTOpPiB
niacranuii, P,,, MBT, 3 popm. (4.9) 1
taba. 4.1

18,07

11,09

24,13a

8,05

PeakTrBHA OTY>XHICTH Ha BXO/1 B
0OMOTKHM TpaHC(hHOPMATOPiB
nincranuii, Q. , MBT, 3 hopm. (4.10)
1 Tabm. 5.1

5,71

3,69

7,97

2,91

AKTUBHUH OTip 0OMOTOK
Tpancopmaropa, Ry, Om, 3
dopm.(4.1) 1 Taba. 2.7.

0,25

0,81

0,25

0,81

PeakTuBHUl onip 0OMOTOK
Tpancdopmaropa, X1, Om, 3
dbopm.(5.2) 1 Tabm. 2.7

11

11

Brpatu nanpyru y tpancdopmaropax
macranmi, AU mp > kB

0,47

0,71

0,66

0,49

Hamnpyra, ciokusana By3/10M Ha
BUXO/II TijcTanmii (Hampyra Ha
HUXK4Y1i CTOPOHI TpaHc(hopMaTopiB,
NPUBE/ICHA 70 BUIIIOT HAIIPYTH),

U cnocl> KB

112,2

111,6

98,7

113,8

N3m.
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4.2. llicasiaBapiiHUil pexum

Po3paxyHok BemeThCs JUIsi HAWOUTBII BaXXKUX pEeXuUMIB. s 3aMKHYTOl
CICKTPUYHOI MEpeXi 1e OOpWB AUISHKA 3 HAWOUIBIIOK TMOTYXHICTIO, JUIS
PO3IMKHYTOI JBOJIQHITIOTOBOI JIiHIT — 00puB ojaHOro JjaHmipora. I[loTyXHICTB
CTHOXKUBAYIB, KUIbKICTh TpaHC(GOpPMATOpiB Ha MIJCTAHINAX Taki, SK 1 B PexUMI
MaKCUMaJbHOTO HaBaHTAXEHHS, TOMY 1 TMOTYXXHICTb Yy CXeMl 3aMilleHHS
TpaHcPopMaTopiB OYAYTh TAKUMHU XK, IK Y MAKCUMAIBHOMY PEKUMI.

Jlis poO3IMKHYTOI JBOJIAHIIOTOBOi JIHIT TpU OOpWBI OAHOTO JIAHIIOTA
3MIHIOETBCSI BETMUMHA 3apSAAHOI MOTYXKHOCTI wi€i JiHii jQ,; (BOHa 3MEHIIy€EThCA
BABIYI 1 CTaHOBUTH [Q,,.; = JQ,; /2, ToMy miansarae yro4HeHHIO PO3paxyHKOBa
HOTY’KHICTb MiACTaHIli, 1 BIA0YI0CHh BIAKIOUeHHS JdiHli. Takox akTuBHUMA Rpj 1
IHAYKTUBHUM omip X 4 IUISIHKM A-1 30UIbIIyeThCs B/ABIUl (TaK SIK CTPYM JUIIHKH
Te€4e B aBPIMHOMY pEXUMI HE MO JIByM JaHIIOraMm, a MO OJHOMY JIAHIIOTY)
Hanpuxnan, nna nuisaka A-1 cxema 3aMillieHHS Ha puc.4.2 mepeTBOPIOETHCS Y
cxeMmy puc. 5.6. PisHuns npu aBapiitHoMy pexuMi - 3amiHa Q. /2 Ha [Q,,4i/2,
Ra1/2 Ha Rpap 1 X 41/2 Ha X 41. Lle Takox cTOCy€eThes 1 1HIIMX AUIAHOK: A-2, A-3,
A-4.

VY aBapiilHOMYy peXuMi pO3paxyHKOBa AaKTHBHA CIIOKHBaHA IMOTY>KHICTh

nifcranmii (Hanpukian, Nel), MBr,
Pplae :Pnp1:18,ll (4.29)

3apsanHa MOTY>XHOCTh AUIAHKKM A-1 B aBapiiiHOMy pexumi (pu oOpuBI

OJIHOTrO JiaHiora), MBAp,
Quuel = % =0,33/2=0,17. (4.30)

Po3paxyHkoBa peakTHBHa CIOKMBaHa MOTYKHICTh MIACTAHIIi y aBapiiiHOMY

pexumi, MBAp

Qpas=Qup — Q;ae =5,96-0,17/2=5,90 (4.31)
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Po3paxyHkoBa MOBHa CHOXKHMBaHAa TOTYXHICTH By3ia (miactaniii Nel) y

aBapiifHoMy pexumi, MBA

Spael = Ppael + jQpa61:(18’11+j5’90)' (4.32)
RaL X 41 Rp/2 X112
A 158 22,4 1 0,25/2 5/2

jQ3ael/2 jQ3ael/2 2AS = 2(Px1 + chl) ﬂ =P+ jQK‘p}’ll
0,17/2 0,17/2 2AS, =2(0,018+j0,125) Sp =18+j13,0

Puc. 4.6. Cxema 3amimieHHs AUISHKA A-1 eIeKTprUYHOT Mepexki B aBapiiHOMY

pexuMi

Po3paxyHOK MOTy>XKHOCTEH JiHIN y micisaBapiiHOMY peXHMi 3BOJUMO 0

Tabn. 4.4.
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Tabmums 4.4 — Po3paxyHOK NOTY)XHOCTEM KIHI 1 TMOYaTKy JiHIN Yy

miciasiaBapiiHOMY PeXXUMI

[To3HaueHHs napaMeTpiB (bopmyna JinsHka
pO3paxyHKy, Ta0J. BUXITHUX JTaHHUX ) A-1 A-2 A-3 A-4
Po3paxyHkoBa akTHBHA MOTY>KHICTb IMACTAHIIIT, 18,11 11,12 | 24,17 8,08
Pyep, MBT, (1a011.1) — aKTHBHA IIOTYXHICTH
KIHIS HHIT Ppgye = Py
PeakTHBHA MOTYXHICTb, 1[0 IPUBEICHA 10 5,96 3,81 8,22 2,63
CTOPOHH BHCOKOI Hanpyru, MBAp, Q,,, , Tab1.1
3apsiiHa €eMHA HOTYKHICTb JUISHKU, Q 45, 0,17 0,31 0,51 0,17
MBADp, (4.30)
Po3paxyHkoBa peakTHBHA CIIOKUBaHA 5,9 3,7 8,0 2,5
MOTYXKHICTb MiACTaHLIi, Quq),, MBAD, (4.31) -
PeaKTHBHA NOTYKHICTh KIHIS JHHIT Qg =Qpgp
AKTHBHHUH OTIp OJTHOTO JIAHITFOTA JUISHIIL, 15,8 29,6 48,8 10,2
RﬂaHl,l, OM, (3 TalJI. 24)
PeakTuBHUI omip 0OJHOTO JIAHIIOTa AUTSHII, X;, 22,4 42,0 69,2 21,7
Owm, (Tabi. 2.4)
KinpkicTh JaHIIOTB HA OUISHI, N, , (TaOI. 2.4) 1 1 1 1
Brpatu akTrBHOT OTYXHOCTI y JiHii Ha musH | 4,68 | 3,32 25,82 10,60
AP,zoin» MBT, (4.22)
Btpatn peakTtuBHOI mOTYy)XHOCTI y JiHii Ha| 6,63 |[4,71 36,62 |1,27
minsHI AQ 491, MBT, (4.23)
AKTUBHA NMOTYXHICTh Ha MMOYaTKy JiHil, P, 22,79 |14,44 |4999 |8,68
MBT, (4.19)
PeakTuBHa NOTYXHICTh HAa OYATKY JHiHii, Q4 , 1253 |8,41 4462 | 3,77
MBADp, (4.19)
Po3paxyHOK Hampyr y By3/J10BHX TOYKaX MPUBOAUMO y Tab. 4.5.
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Tabmuns 4.5 — Po3paxyHOK Hampyr y BY3JOBHX TOYKax y MicasaBapiiiHOMY

peXKUMIi

JlinsHka A-1 A-2 | A-3 A-4
Hamnpyra mxepena xuieHss, Ua, kB 115 115 115 115
AKTHBHA OTY>KHICTh Ha TTOYATKY JiHI1, 22,79 14,44 4999 8,68
P,en» MBT, (Tabm. 4.4)
PeakTuBHA MOTYXHICTh HA TTOYATKYy JiHii, | 12,53 8,41 44,62 3,77
Quen» MBAp, (Tabn. 5.4)
KinbpKicTh JIaHLFOTIB HA IUISAHIL, N, 1 1 1 1
AKTHUBHHUH OMIp OJTHOTO JIAHIIIOTa 15,8 29,6 48,8 10,2
AustHI, Ragny, OMm, (3 Tabm. 2.4)
PeakTuBHU# omip OJIHOTO JIAHITIOTA 224 42,0 69,2 21,7
nusHI, X;, OMm, (Tabdm. 2.4)
Brpatu nanpyru Ha aursan, AU 4, kB, | 5,57 6,79 48,06 1,48
3 opwm. (5.22)
Hamnpyra By3ma (ma Bxomi migcranmii )| 109,4 108,2 66,9 1135
U 41> KB, 3 dopm. (4.22)
AKTHBHA TIOTYXHICTb Ha BXxomi B| 18,07 11,09 24,13 8,05
OoOMOTKM TpaHchopmaTopiB MiACTaHIII],
P 46x> MBT, 3 dopm. (4.9) 1 Tabn. 4.1
PeakTuBHa MOTYXHICTH Ha BXOoal B| 95,71 3,69 7,97 2,51
OOMOTKH TpaHc(hopMaTOpiB MiACTaHIII],
Qusex> MBT, 3 popm. (4.10) 1 Tabu. 5.1
AKTUBHUHN ortip 00MOTOK
tpancopmatopa, Ry, Om, 3 popm.(4.1) | 0,25 0,81 0,25 0,81
1 Tabm. 2.7.
PeaktuBHuUi ortip 00MOTOK
tpancopmatopa, X1, Om, 3 popm.(4.2) 5 11 5 11
1 Tabm. 2.7
Btpatn wnampyru y Ttpancdopmaropax | 0,47 0,71 0,66 0,49
nigcranmii, AU 44, , KB
Hampyra, cnoxxuBana By3nom Ha Buxozi | 108,9 107,5 66,2 113,0

mijgcTaniii (Hampyra Ha HWOKYIH CTOPOHI
TpaHchOpMaTOopiB, MPUBEJEHA J0 BHIIOT
Hanpyru), U ggc,; , KB
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PO3JILI 5

PET'YJIIOBAHHSA HAIIPYT'H

VY naHHOMY MPOEKTI BUKOPUCTOBYETHCS 3YCTPIUHE PETYINIOBAHHSA HANPYTH
miJi ~ HaBaHTAXEHHAM. Po3paxoByeTbcs  Ons  peXHMa  MaKCUMaJbHOTO
HABaHTA)XCHHA 1 JUIS TicisgaBapiiHHUX. BUKOHYyeMO po3paxyHOK peryJiOBaHHS
Hanpyru Ha miactanmii Nel (sIx mpukiam) sl pekuMa MaKCHUMAalIbHOTO
HaBaHTAXE€HHA. PO3paxyHKu AJi IHIIKX MiICTAHIIN NpUBeIeHo B Ta0i.6.1.

baxxani piBHI Hampyrd Ha OOIll HH3BKOI HAMpPyrd BHU3HAYAIOTHCS IS
MaKCHMaJbHOI'O PEKMMa HaBaHTAKEHHS.

Ugnare =1.05-Uy, (5.1)
ne U,,, - Bropunna HOMIHanbHa Harpyra, KB

Jns mincrannii Nel HominanbHa HU3bKA U1 =10 kB.

baxxanuii piBeHb HaNpyTryu Ha 0OIl HU3bKOI HANPYTH, KB,

Usnarer =1.05-U,,,1=1,05-10=10,50 (5.2)
Koeddimient Tpancdopmaiiii Tpancopmaropa juist migcraniii Nl
kg = Derl =35/10=3 50 (5.3)
HHl

JlificHe 3HaYeHHs HaIPYT¥ CIOKUBayviB 3 OOKY HU3bKOI HaNpyru, kB,
U
Uy :%9’61412,20/3,50:32,06 (5.4)
1
JUist  peryitoBaHHS AIMCHUX Hampyr 10 piBHSA OakaHUX 3I1HCHIOEMO
MepeMUKaHHsS POOOYMX BiATayKEHb PETYJIIOBAILHOI OOMOTKH TpaHchopmaTopa,

JIJISL YOT'O PO3PAXOBYEMO TMPOIIEHT 3MIHU BUTKIB I1i€i 00MOTKH, %0,:
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AW, % = Yot ~Yeuarcl 1004 =(32,06-10,50)-100/10=215,6

unl

(5.5)

Jlnst BUOOpY CTaHIApTHUX BiAraly>KeHb CKJIaJa€MO TaOJIMII0 CTaHAAPTHHUX

BIATaTy’KEHb 3a 3a/laHOI0 CXEMOI0 peryioBaHHsA. CuUCTeMy peryiroBaHHS
BUOHMpaeMo 13 Tab. 2.7.Cucrema perymoBanns +9x1,78%.

[IpuitmaeMo 3MiHy HAIIPYTH OJTHOTO CTYTEHS BIATaTyKEHS

ka1: 1,78 %.
Bu3nauaeMo 4mncio 1 3HaK CTyHeHei/'I BiHFaHY)KGHHH CUCTCMHU PCTYJIIOBAHHA

PIIH

+ 0,
_EAWIN )15 6/1.78=121 12 (5.6)

* cm
cml

[IpuitMaeMo cTaHAApTHE YMCIO 1 3HAK CTYNEHEH CUCTEMHU pPEryJIIOBaHHS
PIIH
ncmaH1:121.

Buznauaemo JilicHy Hanpyry Ha HU3bKOMY OOILll IpH BUOpAHOMY MOJIOKEHHI

PIIH, xB:

Uomnt =32,06/((1+(121)-1,78)/100)= 10,17.  (5.7)

n Nemand kcml

100

emunol ~

[TopiBHIOEMO Of€pKaHy HAmpyry 3 Oaxaemoro, IS 4YOro BiA3HAYAEMO

BIJIXWJICHHS HAMpPYT

U -U
my = —cmunol Zomarcl 00 —(10,17-10,50)/ 10,50=-3,14 %.
U5MCZI<‘C].
(5.8)
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Tabmuusg 5.1 — PerymtoBanHs

HANpPyTH y MAKCUMAJIBHOMY PEXUMI

[To3naueHHs mapameTpiB
(popmyma po3paxyHKy, TaOJI.
BHXI1JIHUX JAHHHX )

[Tigcranmis

No2

Ne3

Ne4

1. Hanpyra, cio:kuBana By310M
Ha BuXxoi mijacraniii Nel (Hampyra
Ha HIKYIA CTOPOHI
TpaHc(opmMatopiB, MpUBEACHA 10
BULIOi Hanpyru), U .,,; , kB, (Tabm.
5.3)

111,60

98,70

113,80

2. baxxanuii piBeHb HANIPYTH Ha
oou1 HU3bKO1 HApyTy, U s, 1 »

kB, (5.2)

10,50

6,30

10,50

10,50

3. Koeddiuient tpancpopmariii
Tpancopmaropa i miACTaHIIIl
Nel, k;,(5.3)

3,50

3,50

3,50

3,50

4. JlilicHe 3Ha4Y€HHSI HATPYTH
CIIO’KMBaYiB 3 00Ky HU3BKOI
Harpyrd, Uy, » kB, (5.4)

32,06

19,14

28,20

32,51

4. ITpo1ieHT 3MiHU BUTKIB
perymoBaibHOi 00MoTKH, AW; %,

(6.5)

215,6

2140

177,0

220,1

5. KoeditienT crynens
Bigramyxess, K, ;, %, (Tadm. 2.7)

1,78

1,50

1,50

1,50

6. Yucro 1 3HaK cTyneHen
BIITaTy>KCHHSI CUCTEMU
perymoBanns PITH, n_,,;, (5.6)

121,12

142,67

118,00

146,73

7. CTaHgapTHE YUCIIO 1 3HAK
CTyIICHEH BiATAIyKEHHS CHCTEMU
perymoBanns PIIH, N, ..,

121

143

118

147

8. JlificHa Hampyra Ha HU3bKOMY
Oo11i Mpu BUOpAaHOMY MOJIOKEHHI1

PITH, U kB, (5.7)

CMHHOL’

10,17

6,09

10,18

10,14

8. Binxunenns Hampyr, m;, %

-3,14

-3,33

-3,05

-3,43

9. lonmycTuMi BiIXWJICHHS HAIpPYyT,
.0
Moonir Y0
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Po3paxyHOK peryiroBaHHS HAPyTH JUIs MICAsSaBapiiiHOro pexxuma

npuBeseHo y Tabm. 5.2.

Tabmun 5.2 — PerymoBaHHs HAPYyTHU y MicsiaBapiiHOMY pexumi

[To3naueHHs mapameTpiB
(bopmyia po3paxyHKy, TaOJI.
BUXI1JIHMX JAHHUX)

[Tigcranmis

Nel

No2

Ne3

N4

1. Hampyra, cnioskuBaHa By3710M
Ha Buxoi miacranilii Nel (Hampyra
Ha HIKYIA CTOPOHI1
TpaHcpopmaTopis, MPUBEACHA 10
BUIIO1 HANIPYTH), U ,00pi » KB,

108,90

107,50

66,20

113,00

2. baxxanuii piBeHb HaIpyry Ha
Oomi HU3bKOI HanpyTy, Ug,, e »

kB,

10,50

6,30

10,50

10,50

3. Koeddiuient tpancpopmariii
Tpancdopmaropa Jis mifACTaHIIIi
Nel ) ki ,

3,50

3,50

3,50

3,50

4. JlilicHe 3Ha4YeHHsI HAPYTH
CIIO’KHMBAYiB 3 OOKY HU3BKOI
Hanpyry, U ;5. » KB, (6.4)

31,11

18,44

18,91

32,29

4. ITpolieHT 3MiHU BUTKIB
peryJIroBaibHOI OOMOTKH,
AW,,.: %,

asi

206,1

202,3

84,1

217,9

5. KoeditienT crynens
Biaramyxess, K,zem i, %0,

1,78

1,50

1,50

1,50

6. Yucro 1 3HaK cTyneHen
BIITaTy>KCHHSI CUCTEMU
perymnroBanns PITH, n .., (6.6)

115,79

134,87

56,07

145,27

7. CTaHgapTHE YUCIIO 1 3HAK
CTyICHEH BiATaAIyKEHHS CHCTEMU
perymoBanss PIIH, N,z .nami

116

135

56

145

8. JlificHa Hampyra Ha HU3bKOMY
Oo11i Ipu BUOpaHOMY MOJIOKEHHI1

PIIH, UagcmHHdi , KB,

10,15

6,10

10,28

10,17

8. Bimxunenus Hanpyr, M, z;, %

-3,33

-3,17

-2,10

-3,14

9. JomycTruMi BIAXUJICHHS HAIPYT,
.0
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PO3JILI 6

EHEPI'O3BEPEXKEHHSI TA CIIOCOBU EKOHOMII EJIEKTPOEHEPIIi

6.1. Posib eHepro3oepekeHHsI B CY4aCHOMY CYCHUIbCTBI

Enepro3oepexenns - peanmizailisi NMpaBOBUX, OpraHi3allifHUX, HAyKOBHX,
BUPOOHUYHUX, TEXHIYHUX 1 €KOHOMIYHMX 3axXOJiB, CIPSMOBAHUX Ha e(peKTUBHE
(pamioHanapHE) BUKOPHCTAHHS (1 €eKOHOMHE BHTpAyaHHS) MAJIMBHO-CHEPTECTHIHHUX
pecypciB Ta Ha 3aJyyeHHs B TOCHOJAPChKHII 00OpOT MOHOBIIOBAHUX JKEPEI
eHeprii. EHeproz0epe:xeHHsl - Ba)JIMBE 3aBJAHHS MO 30€PEXKEHHIO MPUPOTHUX
pecypcis [6,9].

B nmanmit 4yac HaiOUIBII HaraJlbHUM € TMOOYTOBE €HEPro30epekeHHs
(enepro3depexkeHHs B MOOYTi), a Takox eHeprozoepexenHs B cgepi XKKI.
[lepemkogoro 10 HOro 3AIMCHEHHS € CTPUMYBaHHS 3pOCTaHHSA TapuUQiB IS
HACEJICHHS Ha OKPEMi BUU PECYPCIB (€JIEKTPOEHEPTis, ra3), BIACYTHICTh KOIITIB y
nignpuemctB JKKI' Ha peanizauiro eHepro3z0epirarouux MporpaM, HU3bKa 4acTKa
PO3paxyHKIB 3a 1HIMBIyaIbHUMU MPUIIaIaMU OOJTIKY 1 3aCTOCYBaHHS HOPMATHBIB,
a TaKOX BIJICYTHICTb MAacOBOi TOOYTOBOI KYJIbTYPH €HEPro30epeKeHHS.

ExoHoMmist e1eKTpUYHOi eHeprii.

HaiiGinpm mommpeHuit crnocid eKoHOMIi eNeKTpOeHEepTii - OmTHMIi3allis
CIIO’KMBAaHHS €JICKTPOCHEPrii Ha OCBITIEHHA. KITIo4oBUMU 3ax0JaMu ONTUMI3ALIT
CIIO’KUBAHHS €JIEKTPOCHEPT1l Ha OCBITIICHHS €:

- MaKCUMaJlbHE BUKOPHUCTAHHS JEHHOTO CBITJIA (IABULIEHHS MPO30POCTI Ta
301JIBIIIEHHS TIJIONII BIKOH, TOAATKOBI BIKHA);

- MIJIBUIIICHHS 3JaTHOCTI, 10 BioOpakae (Ol CTIHU 1 CTEN);

- ONTHUMaJIbHE PO3MILIEHHS CBITJIOBUX JKepen (MICUEBE OCBITICHHS,
CIIPSIMOBaHE OCBITJICHHS);

- BUKOPHUCTAHHS OCBITIIIOBAIBHUX MPUIIA/IIB TUIBKHU B pa3i moTpedu;
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- MIABUIICHHS CBITJIOBIAaYl ICHYIOUMX JDKEpeN (3amiHa JoCTp, MmiadoHiB,
BUJIAJICHHS Opyy 3 11ad)0HIB, 3aCTOCYBaHHS OUThINT €()eKTUBHUX B1IOMBAYiB);

- 3aMiHa JaMI PO3KAPIOBAHHS Ha eHepros0epirarodi (JIFOMiHECIIEHTHI,
KOMITaKTHI JIFOMIHECIICHTHI, CBITJIOIOH]);

- 3aCTOCYBaHHS TMPHUCTPOIB YIPaBIIHHS OCBITJICHHSAM (JaTYUMKH PyXy 1
aKyCTUYHI JAaTYUKH, TATYUKHA OCBITICHOCTI, TalWMEpH, CHUCTEMHU AUCTAHIIITHOTO
KepyBaHHS);

- BIIPOBAHKCHHS aBTOMATU30BAHOI CHCTEMH JMCIETYCPCHKOTO yIPABITIHHS
3oBHimHIM ocBiTiieHHsM (ACIY AJIE);

- YCTaHOBKAa IHTEJNEKTyaJIbHUX PO3MOJAUICHUX CHUCTEM YIPaBIIHHS
OCBITJICHHSIM (1110 MIHIMI3YIOTh BUTPATH Ha €JIEKTPOCHEPTIIO JJIsl JaHOTO 00'€KTA).

Enexrponpuso.

OCHOBHUMH 3aX0/IaMH €:

- ONTUMAJIBHUH M1AOIp MOTYKHOCTI €JIEKTPOABUTYHA;

- BUKOPUCTAHHSI 4aCTOTHO-peryiaroBanoro npusoxy (UPII).

Enextpoo0irpiB 1 €1eKTPOIUIUTH.

OCHOBHI 3aX0JIH:

- Mi101p ONTUMAIIBHOT TOTYKHOCTI €JIEKTPOOOIrpiBaIbHUX MPUTIA/IIB;

- ONITUMAJIBHE PO3MIILIEHHS IPUCTPOIB €JIEKTPOOOITPiBY AJIsl 3HUKEHHA Yacy
1 He0OX1THOT MOTY>KHOCTI iX BUKOPUCTAHHS;

- MABUIIEHHS TEMJI000MIHY, B TOMY YHCIIl OYHUILEHHS BiJl Opyy TOBEPXOHb
MPUCTPOIB €IEKTPOOOITPIBY 1 KOHPOPOK EIEKTPOILIUT;

- MiclIeBHM (JIOKaJIbHUI) OOIrpiB, B TOMY YHCI1 MEPEHOCHUMHU MAaCIISTHUMHU
oOirpiBayamu, cipsMOBaHUl 001rpiB pediekTopamus;

- BUKOPUCTAHHSI MACIITHUX OOIrpiBadviB 3 BEHTUJISATOPOM JIJISi IPUCKOPEHHS
TEIJI000MIHY B KBapTHUI;

- BUKOPHUCTaHHS TPHUCTPOIB PETYIIOBAHHS TEMIICPATypH, B TOMY YHCIi
MPUCTPOIB aBTOMATUYHOTO BKIIFOUCHHSI 1 BIAKITIOUEHHS, 3HMKCHHS MOTY>KHOCTI B

3aJIEKHOCTI B1J] TEMIEPATYPH, TUMYACOBUX TalMEPIB;
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- BUKOPHUCTAHHSI TETUIOBUX aKyMYJIATOPIB;

- 3aMiHa €JICKTPOOOIrpiBy Ha 0OITPIB 3 BUKOPUCTAHHSAM TEIUIOBUX HACOCIB;

- 3aMiHa eNeKTpooOIrpiBy Ha o0OIrpiB ra3oM ab0 MiAKIIOYEHHS 10
IIEHTPATI30BAHOTO OMAJIEHHS, Yy BHIMAJAKaX, KOJW Taka 3aMiHa BUTIAHA 3
ypaxyBaHHSM HEOOX1THUX 1HBECTHIIINH;

- BUKOPUCTAHHS MOCY/Ty 3 IIUPOKUM IIJIOCKHM JTHOM.

JIJIst XOJIOAWJIBHUX YCTAaHOBOK 1 MOOYTOBUX XOJIOJUJIBHUKIB OCHOBHUMHU
crioco0aMu 3HUKEHHS CTIOKUBAHHS €JIEKTPOCHEPT ] €:

- ONTUMAJILHUH M1A01p MOTYKHOCTI XOJOUIBHOI YyCTaHOBKY;

- sKICHA 130JiAIis KoOpIycy (CTIHOK), JBEpl XOJOJIUIBHOI YCTaHOBKH,
XOJIOWIbHHUKA, TPO30pa KPHINKA B XOJOAWIBHUKY IS TMPOAYKTIB, 3 SIKICHOIO
130JIS1II€IO;

- IPUJ0AHHS CyYaCHUX €Hepro30epiratourx X010 uIbHUKIB;

- HE JOIMyCKaTH YTBOPEHHS KPUTH, 1HEI0 B XOJOIWIHHHKY, BYACHO
PO3MOpPOKYBaTH;

- HE PEKOMEHAYETHCS TOMIMIATH B XOJOIMIbHY YCTAaHOBKY (XOJOJUIBHHUK)
MaTepiand 1 TPOAYKTH, IIO MAlOTh TEMIIEpaTypy BHIIE TeMIEpaTypu
HaBKOJIMIIHBOTO CEPEeJOBHINA - iX HEOOXIAHO MaKCHUMaJlbHO OXOJIOJWUTH Ha
MOBITPI;

- MpoaHaJi3yBaTH MOXKJIMBICTh BIIMOBH BiJ] XOJOIMIIPHUKA;

- SKICHE BIJIBEJICHHS TeIJIa - HE PEKOMEHAYETbCS CTaBUTU MOOYTOBOI
XOJIOJUJIBLHUK 10 OaTapei abo mopyd 3 ra30BOI0 MIUTOIO.

J11s1 KOHIUIIIOHEPIB:

- HEOOXiJHO KOpPEKTHO MiJ0UpaTH TMOTYXKHICTh 1 MICIEe YCTaHOBKH
KOH/AMIIIOHEPA, BHUXOIAYU 3 OOCSATY MNPHUMIIIEHHS, KUIBKOCTI 1 pO3TalllyBaHHS
YOJIOBIK, MPUCYTHIX B MPUMIIICHHI 1 1H. XapaKTePUCTHK;

- MpU KOHJMIIOHYBAaHHI BIKHA 1 JIBepl MOBHHHI OyTH 3aKpHUTI - 1HAaKIIE
KOHJUITIOHED Oy/ie 0XOJIOKYBaTH BYJIUIIO a00 KOPHUIOD;

- YUCTUTHU QIIBTP, HE JOIMYCKATH MOTO CUIILHOTO 3a0pYIHEHHS;
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- HEeOOX1THO HANAIITYBATH PEXUM aBTOMATHYHOI MIATPUMKH ONTUMAJIbHOI
TeMIepaTypy, 110 HE OXOJOKYIOUM, MO MOXKJIMBOCTI, KIMHarty HUX4e 20-22
TpaxyciB;

- oOMipKyBaTH CTymiHb HEOOXIHOCTI YCTAHOBKM 1 BHUKOPHUCTaHHS
KOHJIUITIOHEPIB, B TOMY YHCJl 1 3 apXiTEKTYpHOI TOUYKH 30py (KOHIHUI[IOHEPH
BUCSTH Ha (pacagax OyIMHKIB);

- HEOOX1JTHO CTEKHUTH 3a THM, 1100 BIIKIIOYATH KOHIUIIIOHEP HA HiY.

CrioxuBaHHS MOOYTOBUX Ta 1HIIMX MPUCTPOIB:

- mpu BHOOPI1 HOBOT ay/lio-, BiJ€0-, KOMI'IOTEPHOI- 1 iH. TeXHIKM BiagaBanTe
nepeBary, 3a IHIIMX PIBHUX XapaKTEPUCTHKAX, BIAIITYBAHHIO 3 MEHIIUM
€HEProCIOKUBAHHAM, K B pPOOOYOMY pEXKHUMI, TaK 1 B YEProBOMY pPEXKHUMI
(OUTBLIICTh CydacHUX MOOYTOBUX MPUCTPOIB CHOKUBAIOTH €JIEKTPOSHEPTII0 HABITh
y BUMKHEHOMY CTaHi , TOMY III0 HE BUMHKAIOThCSl MOBHICTIO, a MEPEBOASATHCS B
«CIUIIYUIY) PEXKUM);

- KOPUCTYHUTECS €Hepro30epiralounM «CIUITYUM» PEKUMOM, SIKIIO BiH € B
npuiaai abo NpucTpoi;

- 3aMiHITh, 1O MOXJHMBOCTI, TPWIaJAH, 0 MaKOTh B CBOEMY CKJIail
TpaHchopMaTopHi OJOKM >KUBJICHHS, HA AHAJOTIYHI 3 IMITYJIbCHUMH OJIOKaMu
YKUBJICHHS;

- He MoxHa UTH TIOBHUM YaillHUK, SIKIIIO BaM MOTPIOEH OKpim BCHOTO IS
OJTHIET YaIIK/ HAIOXO;

- He 3anuiaite 0e3 HEeOOXITHOCTI BKIOYEHUMHU B MEPEXKY 3apsaHuil
OPUCTPIA 1T MOOUTBHUX TPHIAIB (qy’Ke aKTyalbHO uepe3 OUIbIIoro oo0csry
TaKuX MPUIIAJIIB);

- HamaraiWrtecs YHUKATH BUKOPUCTaHHS TIOJIOBXKYBadiB, a SKIIO IIe
HEOOXITHO, TO KOPUCTYHUTECS SKICHUMH YIJIUHUTEISIMU 3 TPOBOJOM BEJIHMKOTO
nepepizy (Mpyd MajJoMy MEpPEeTUHI TPOBIJ TMOYMHAE TPITUCA 1 €JEeKTPOSHEepris
BUTPAYAEThCS HE HA KOPHCHY pOOOTY eNeKTpompuiiady, a Ha HarpiB JIpoOTy
MOJIOBKYyBaya).

J1ist 3HUOKEHHS! BTpaT B MEPEK1 HEOOXI1THO:
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- BUKOPHUCTAHHSI €Hepro30epiralourx NpucTpoiB;

- 301IBIIICHHS 3HAY€Hb HOMIHAJIIB IPOBITHUKIB - MPOBO/IB 1 KaOEiB;

- BUKOPUCTAHHS TIJIbKY MPOBO/IB 1 KaOEeTiB 3 M1JTHOIO JKUIIOIO;

- BIZICTEKEHHS HECAHKI[IOHOBAHUX M1AKIIOYEHbD.

JI1st 3HUOKEHHS TETUIOBTPAT HEOOX1HO:

- BHUKOPHCTaHHS TeIUio30epiralounx MarepiajiB Mpu OYyIIBHULTBI Ta
MOJIepHi3aIlii Oy/iBelb;

- YCTaHOBKa TeI1030epirarounx BIKOHHUX KOHCTPYKIIIN 1 ABEpe.

[TinBuiieHHsS ePEeKTUBHOCTI CUCTEM TEIUIOMOCTAaYaHHS.

3axoaM 1OAO0 TMIJABUIICHHS €()EKTUBHOCTI CHUCTEM TEIIONOCTa4aHHs
nepen0ayaroTh HaCTYITHI HAIPSIMKKA ONTUMI3AIlii:

3 00Ky JKepena:

- MABUIIEHHS €()eKTUBHOCTI JIPKEpPENT TEIJIOTH 32 PaXyHOK 3HMKEHHS BUTpAT
Ha BJIACH1 OTpedu;

- BUKOPHCTAaHHS CY4YacCHOTO TEIIOTEHEPYIouoro OOJaJHAHHSA, TaKOTo SK
KOHJICHCAII}{H1 KOTJIH 1 TEIJIOBI HACOCH,

- BUKOPHUCTAHHSI BY3J1iB OOJIIKY TEIUIOBOI €HEepTii;

- BUKOPHUCTAHHS KO 1 TPU- TeHepallli.

3 OOKy TETIOBUX MEPEK:

- 3HIDKEHHS TETUIOBUX BTPAT B HABKOJUIIIHE CEPEIOBUIIIE;

- ONTUMI3AIIIS T1IPABIIYHUX PEXKUMIB TEIIIOBUX MEPEXK;

- BUKOPHUCTAHHS Cy4aCHUX TEIIOI30JISIIHHUX MaTepiaiB;

- BUKOPUCTaHHS AHTUBAHJAJIbHUX MOKPUTTIB MPU 30BHIIIHIA MPOKIAII
TEIUIOBUX MEPEK;

- 3HKEHHS BHUTOKIB 1 HECAHKIIOHOBAHWX 3JIMBIB TEIUIOHOCIA 3
TpyOONPOBO/IIB.

3 00Ky CHOKMBadviB:

- 3HM)KEHHS TEIIOBUX BTPAT Yepe3 30BHIIIHI OrOPOJIKYBaIbHI KOHCTPYKIIIT;

- BUKOPHUCTAHHSI BTOPUHHUX €HEPropecypciB;
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- BUKOPUCTAHHS CUCTEM MICIIEBOTO PETYJIIOBAHHS OMATIOBAIBHUX MPUIAJIiB
JUTs BUKIItoueHHd [leperomisrs;

- mepexnan OyAiBeldb B PEKUM HYJIBOBOTO CIIOKWUBAaHHS TEIUIOTH Ha
omaneHHs. [Ipu 1poMy MiATpUMKA MapaMeTpiB MOBITPS B MPHUMIIIEHHI MOBHHHA
B1I0yBaTHCS 3a PaxyHOK BHYTPIIMIHIX BUIJIEHb TEIJIOTH 1 BUCOKUX IMapaMeTpiB
TEIJI0BOI 130JIS1I11;

- BUKOPHCTAHHS BY3JIIB 00JIIKY TEIJIOBOi €HEprii.

B minoMy X MEHI0O «TEXHIYHHMX pIIIEHb» IOAO0 MOJEpHI3alii CHUCTEM
TEIUIONOCTAYaHHs JAyXe IIHPOKEe 1 JaleKo He OOMEXY€EThCS BUIIECBUKIAJACHUM
cnuckoM. Huxde HaBeieHO MpUKIIaj nepesiky 3axoaiB 3 «IIporpamu monepHizaiii
CUCTEM TEIUIONOCTaYaHHI» KOMILIEKCHOI MPOrpaMy PO3BUTKY 1 MOJEpHI3alil
AKHUTJIIOBO-KOMYHAJIbHOTO KOMIUIEKCY IIUJIOTO PETIOHY, 110 BKJIOYae 22 00’ €KTH
MYHIIHMOAIBHOT OCBITH; 126 MICBKMX 1 CUIBCBKHMX ITOCE€IeHb; Ouapin HiX 200
OKPEMHUX CHCTEM TETUIOTIOCTAaYaHHS.

OcHOBHI 3aX0/11 POTPaMu PO3OUTI HA LIICTh YKPYITHEHUX TPYI:

- IPOBEACHHS NEPEANPOEKTHUX 00CTEXKEHD 00'€KTIB TEIIONOCTAYaHHS];

- OYZIIBHUIITBO HOBUX KOTEJICHb;

- MOJIEpHI3allisd 1 peKOHCTPYKIIis kKoreneHb 1 L[ TTI;

- MOJIEpHi3allid 1 OyIIBHUITBO TEIJIOBUX MEPEIK;

- BIPOBAKEHHS PeCypco30epiratounx TEXHOJIOTIH.

Jns makcumizanii eexty mnporpamM il peanmi3yloTh B KOMIUIEKCI 3
MOJIEPHI3AIIIEI0 CHUCTEMH TEIUIO3aXUCTY >KUTJIOBUX 1 TPOMAICHKUX OYyIiBElb,
BJIOCKOHQJICHHSIM 1X 1H)KEHEPHUX CHCTEM, 3aXO0JlaMH IO YTEIJICHHIO KBapTHP,
OCHAIIEHHS iX MpuiIagamMu 00Ky Ta eeKTUBHOI BOJIOPO30ipHOI apMaTypolo.

Exonowmist Bogu:

- BCTAHOBJICHHS MPUJIaIiB OOJIIKY CIIOKUBAHHS BOJIH;

- BUKOPUCTAHHS BOAM, TUIBKU KOJIM 11€ IICHO HEOOX1THO;

- YCTaHOBKA 3JIMBHUX YHITa3HUX OaukiB, IO MarOTh BUOIpP 1HTEHCUBHOCTI

3JIUBY BOJIH;
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- YCTaHOBKAa aBTOMAaTHYHUX PETyJIATOPIB BUTpPATH BOJU, aepaTopiB 3
perynsatopamu 6 1\ XB 151 KpaHa i peryssropis 10 \ XB yis aymia.

Exonowmis rasy:

- A01p ONTUMAJIBHOI MOTYHOCTI Ta30BOI0 KOTJIA 1 HACOCA;

- yTeIUICHHS MPUMIIIEHb, ONTUMAJbHUM MiAOIp e(PEeKTUBHUX pajiaTopiB
OTaJICHHsI B MPUMIIICHHSIX, /1€ BUKOPUCTOBYETHCSA 00ITPiB ra30BUM KOTJIOM;

- BUKOPUCTAaHHS Ha ra30BHX IUIUTaX MOCYY 3 IIUPOKUM IJIOCKUM JTHOM, 1110
3aKpUBAETHCSA KPHUILIKOI, OakaHO TMPO30pOI0, MIAITpIB B YaWHHUKY TIIBKU
He0OX1qHOI KIJIBKOCTI BOJIH;

- TIepexXiJl, MO0 MOKJIMBOCTI, HA MAaKCUMAJIbHO IIMPOKE BUKOPUCTAHHS 1HIIIUX
JDKepert Terua.

EdexTuBHICTD 1 EKOHOMIYHUN PO3PAXYHOK.

ITpu peamizaimii  3axoiB CHEPro30epeIKCHHS Ta  IIABUIIECHHS
eHeproe()eKTUBHOCTI PO3PI3HSIOTH!

- TIOYATKOBI1 1HBeCTUIlli (a00 301IbIICHHS, TPUPICT IHBECTHUIIIN 3-32 BUOOPY
e(eKTUBHILIOr0 ycTaTKyBaHHs). Hanpukiaz, 3amMiHa BIKOH B ICHYIOUOMY OYyJIHWHKY
Ha IJJACTHMKOBI CKJIOMAKETH - 1HBECTHIII B €HEpPro30EepeeHHs, a BiAMOBa BIJ
YCTAHOBKH 3BHYANHUX CBITWJIBHHKIB Ha KOPHUCThH CBITIOHIOMHUX B OYyAWHKY, IO
OyIyeTbes - 301JIbILIEHHS IHBECTHI[IN B eHepro30epekeHHs (B 4acTIll MepEeBUILIECHHS
BapPTOCTI CBITJIOJIOHUX CBITHJILHUKIB HaJ 3BUUAHUMH );

- OJTHOPa30B1 BUTPATH Ha MPOBEIACHHS CHEProayauTy (€eHeproo0cae10BaHis);

- OJIHOPa30BI BUTPATH Ha NMPHUI0aHHS Ta MOHTAX MPUJIAAIB OOMIKY 1 CUCTEM
aBTOMATUYHOT'O KOHTPOJIIO, BIIIaJIEHOTO 3HATTS MMOKa3aHb MPHIIAJIB O0JIKY;

- TIOTOYHI BUTPATU HaA MPEMIIOBaHHS (320XOUYEHHs) BIJIMOBIJATBHUX 3a
CHEPro30eperKeHHS.

Sk mpaBuio, eeKTH BiJ] 3aX0/1iB eHEPro30epe:KEHHS PO3PAXOBYIOTh:

- SK BapTICThb 3€KOHOMIICHHX €HepropecypciB ab0o 4YacTka BapTOCTI BiJ

CTIO’)KMUBAHUX €HEPrOPECYPCIB, B T.4. HA OAUHUITIO TTPOTYKIIii;
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- 8K KUIBKICTB TOHH YMOBHOrO maiuBa (T.y.Nl.) 3E€KOHOMJIEHHUX
eHepropecypciB ab0 4acTKa BiJl BEIMYMHU CIIOKUBAHUX €HEPTOPECYPCIB B T.Y.T .;

- B HaTypaibHOMY BUpaxeHH1 (kBt.roa, ['kan 1 T.1.);

- SIK 3HIDKEHHS YacTku eHepropecypciB B BBII y BapTicHoMy BHUpa)keHHI,
a00 B HATYpaJIbHUX OJUHUILIX (T.y.M., KBT.rom).

Edexru Big 3ax0/iB eHepro30epekeHHs MOKHA PO3IIIIUTH Ha KiJIbKa TPY:

- CGKOHOMIYHI e(eKTH y CIHOXXHMBayiB (3HMIKEHHS BapTOCTI MPUI0AHUX
EHEPropecypciB);

- e(peKTH MiJBUIICHHS KOHKYPEHTOCIPOMOXHOCTI (3HMKEHHS CIIO>KMBAHHS
CHEPropecypciB Ha OJUHUII0 BUPOOJEHOI NPOAYKIlii, eHeproeeKTUBHICTh
BUPOOJIEHOT NPOAYKIIT IPH 1 BAKOPUCTAHHI);

- eeKTH I eNEeKTPUYHOI, TEIIOBO1, ra30BOT MepexXi (3HMKEHHS MIKOBUX
HaBaHTa)XCHb MPU3BOJUTH 10 3HWKEHHS PU3MKY aBapiid, MiJABUILEHHIO SKOCTI
€HEprii, 3H>KEHHsI BTpAT €Heprii, MiHIMI3alli IHBECTHUIII B PO3IIMPEHHS MEPEKI,
1, SIK HACIIJIOK, 3HWKEHHS MEepEeKeBUX Tapu(DiB);

- pUHKOBI e€(peKTH (HanmpuKiIad, 3HWKEHHS CIOKHUBAHHS €JIEeKTPOEHEprii,
0COOJIMBO B TIKOBI TOAWHHW, NPHU3BOAUTH A0 3HWKEHHS LIH HAa EHepriro 1
MOTYXKHICTh Ha OINTOBOMY PHUHKY €JIEKTPOEHEPTii - OCOOJIMBO BaXJIHBUM €
3HI)KEHHSI CIIO’KMBAHHSI €JIEKTPOEHEPrii HACEJICHHSIM Ha OCBITJIEHHSA Yy BEYIpHIi
MmiKy);

- epekTH, MOB'A3aH1 3 0COOJMBOCTIAMHU PErYJIIOBaHHS (HAPUKIIAA, 3SHUKEHHS
CTIOKUBAHHS €IEKTPOCHEPTIi HACEICHHAM 3MEHIITY€ HaBAaHTAXKEHHS MEPEXPECHOTO
cyOcuayBaHHS Ha IIPOMMCIIOBICTh - B AaHUW vac B Pocii HaceneHHs IUIaTUTH 3a
CJICKTPOEHEPTII0 HUXKYe i1 COOIBApTOCTI, JOJATKOBE (PIHAHCOBE HABAHTAKECHHS
BKJIFOYAETHCS B Tapu(Pu 17151 TPOMHUCIIOBOCTI);

- exosoriydi edexTu (Hampukiajd, 3HWKEHHS CHOKUBAHHS EJICKTPUYHOI 1
TEIJIOBOi €Heprii B 3MMOBHMM 4Yac MNPU3BOAUTH 1O PO3BAHTAXKEHHS HANWOLIbII
noporux 1 "OpyaHHX" €IEKTPOCTAHINN 1 KOTEJIEeHb, IO MPAIIOTh HAa Ma3yTi 1

HU3BKOSKICHOMY BYT1LILJI1);
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- moB'si3aHi epexTu (yBara 10 mpoOieM eHepro30epekeHHs MPU3BOAUTH 10
MIJBUIIICHHS 3aKJIOMOTAHOCTI MpoOjeMaMU 3arajbHOi €(PEKTHBHOCTI CUCTEMH -
TEXHOJIOT1i, OpraHi3aiii, JJOTICTUKA Ha BUPOOHUIITBI, CACTEMHU B3aEMHUH, IUIATEXKIB 1

BinnosigaasHOCTI B JKKI', BITHOCHHHM 10 TOMAITHROTO OFO/KETY Y TPOMAJISH).

6. 2. TexHosoriuna BUTpaTa NOTY:KHOCTI i eHeprii B eJeKTPUYHHX

Mepekax

Texnonoriuni Butpatu eHeprii (Tpe) 00yMoBiIeHHIT aKTUBHUM OIIOPOM JIiHIi,
O0OMOTOK TpaHchOpMAaTOPIB, 1HIIUX MPUCTPOIB EICKTPUUHOI MEpPEeXi 1 SBUIIEM
KOPOHHM B BHCOKOBOJIbTHHUX JIIHISIX, @& TAKOK BUTPATOIO €IEKTPOEHEPrli HAa BIACHI
noTpedu cTaHIli 1 miacranii, To6to Tpe - e TexHIYHI BTpaTH IUTIOC BUTpATa
BJIACHI MOTPeOH CTaHIIIM 1 mijacTaHii [6].

TexHiuHI BTpaTH - 1€ HABAHTAXKYBaJbHI BTPATHU IUIIOC BTPATH XOJOCTOIO
X0y, IUTIOC BTPATH, 3yMOBJIEHI IOTOJHUMH YMOBaMH.

[lix TepMiHOM «KOMEpUIWHID» BTpPaTH PO3YMIETbCS YacTUHA BIIMYLICHOI
CJIEKTPOEHEPTii, W0 Mae 3Ha4YeHHs O0€300JIIKOBOrO CIHOXKHMBAaHHS  4Yepe3
PO3Kpa/laHHs eJIEKTPOEeHEPrii a00 uepe3 HECIIaTy 3a CIOKUTY €JIEKTPOSHEPTIIO.

TexHOI0r1YH1 BUTpATH €Heprii MOBUHEH BPaXOBYBATHUCS MPU:

- po3po0Ill ONTUMAIBHOTO PEKUMY EHEProCUCTEMH 1 CXeM 3'€THaHHS
EJIEKTPOMEPERKI;

- MIPOTHO3YBaHHI TEXHIKO-€KOHOMIYHUX MOKa3HUKIB poboTu
€HEeproCUCTEMU;

- po3po0lll CXeM PO3BUTKY EJIEKTPUYHUX MEPEX EHEProcUCTeMU 1
MEPCIIEKTUBHUX PEKUMIB;

- BHU3HAYCHHI €()EKTUBHOCTI 3aXOIB MO MOr0 3HIKEHHIO B EJICKTPUYHUX
MepeKax;

- BU3HAaYeHH1 HOpMaTuBiB Tpe;

- pO3paxyHKy cTaBkd (Tapudy), 10 BpaxoBY€ OIIaTy BTpAT MpH ii nepenayi

MO PI3HUX EJIEKTPUYHUX MEPEK.
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Pimenns 3amaui po3paxyHKy 1 3HMXKEHHSI TEXHOJOTIYHHUX BUTPAT 1 MPAMHUX
BTpaT €HEPrii CKJIAJAEThCS 3 HACTYTHUX €TalliB:

1) Po3paxyHKH CTaqMxX peXUMIB €IEKTPUYHUX MEpeX 1 BU3HAYCHHS
BEJIMYMH 1 CTPYKTYpPH TEXHOJIOTIYHUX BUTPAT €HEPTii 3a eJIeMEHTaMU MEPEXKI.

2) AHamiz oTpUMaHUX pPe3yJbTaTiB PO3PaXyHKIB 1 BUSBIICHHS C€JIEMEHTIB 3
HANUOUTHIIIMMH TEXHOJOTIYHUMH BUTPaTaMH €HEpTii.

3) AHaJti3 3BITHUX JaHUX 1 0aJaHCy €JIEKTPOCHEPTIi JJis BUSABICHHS YaCTKU
KOMEPIIIHHUX BTpaT.

4) Ominka o0cCsATY I1HBECTHINN JUIsi peaiizamii 3axodiB IIOAO 3HIKCHHS
TEXHOJIOTTYHUX BUTPAT CHEPrii 1 IPsIMUX BTPAT HA JAHUM MEPCIEKTUBHUN MIEPIO/I.

CxkrazoBi 6anaHCy eJeKTpoeHeprii [6].

banancu enekTpoeHeprii CKIagalOTbCAd JUIsl OLIHKM POOOTH OKPEMHX
l€EpapXi4YHUX PIBHIB yMPABIIHHSI €HEPrOCUCTEMU - TI0 EJIEKTPOCTAHILISM,
NIACTaHIIM, 0 (ifepax eNeKTPUUYHUX MEPEX, 3 MEPEKHUX (PLIISAM 1 3 MEPEKEBOI

KOMIIaHii 3a 3BITHO-4aCOB1 IHTEPBAJIH: PIK, KBAPTAI 1 MICSIIb.
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PO3/ILI 7
OXOPOHA TIPAIII

7.1. CTaTu4HAa eJIeKTPHKA Ta 3aXUCT BiJ Hel

Cmamuuna enexmpuxa - 0COOJIMBUN BUJ 3aps/IiB, III0 BUHUKAIOTh MPU TEPTI
JIBOX JIEJICKTPUKIB a00 aiesieKTpuKa 1 npoBigHuKa. [Ipu TepTi 1BOX JiCJIEKTPUKIB
HAa OJHOMY 3 HHUX, IIO MAa€ BHIII JICJIEKTPUYHI XapaKTEPUCTHUKH, BUHHUKAE
NO3UTUBHHUM, a Ha I1HIIOMY, 3 I1HIIUMHU JI€IEKTPUYHUMHU BIIACTUBOCTSIMH,
HeraTUBHUM 3apsan. Taki 3apsaM BUHUKAIOTh MPU TEPTI TBEPAUX [IECIEKTPUKIB
(mylacTMacH, CUHTETHYHI 1 BOBHSIHI TKAHWHU, TYMOBI MarTeplaju, cyXa JAepeBHUHA,
CyXe 3epHO, Marip TOIIIO), PIAKUX (HAPTOMPOAYKTH, CIIUPTH, €THUIIOBHMA e]ip TOIIO)
1 Ta300010HUX (CyXe MOBITPs Ta ra3onoAiOoH1 cymimn tomo). i 3apsaun MoxyTh
BUHUKATH TMIPU 3alpaBIi HE3a3eMJICHMX pe3epByapiB 1 LUCTEPH PIAKUMHU
JEJIEKTPUKaMH, TPAHCIOPTYBaHHI HAa(TONMPOMYKTIB IO TyMOBUX IIUIaHTax,
nepeBe3eHHl OCEH3MHY B HE3a3eMJICHUX aBTOLIMCTEpHAX 1 3JMBaHHI 3 HUX,
BUIYCKaHHI  TOBITPS YW Ta3iB 3  pecuBepiB  ab0  ITHEBMOCHCTEM,
ITHEBMOTPAHCIOPTYBaHHI CYXOTo 3€pHa, OOpoOIlHAa, MeXaHI4yHii o0poOIi miac-
TMacH, TEPTI TyMOBUX IIMH 00 ac(anbT Ta B IHIIUX BUMAAKAX.

3apsany CTaTHUYHO! EJNEeKTPUKH MaroTh BIIACTUBOCTI HAKOMUYYBAaTHUCS Ha
okpeMux o00’ektax. Tak, mnpu 3amoOBHEHHI OCEH3MHOM pe3epByapa METOJ0M
Majgarvoro cTpyMeHs 3apsna moxe gocsarta 18000-20000 B, a Ha Tial JroauHU,
1301p0BaHoOi Big mianoru, 7000 B 1 O6inbiue. HarpoMamxeHHs 3apsty OpU3BOIUTH
710 1ICKPOBHX PO3PSIIIB.

[ckpoBi pO3psiIM CTATUYHOT €JIEKTPUKHU MOKEXKO- 1 BUOyxoHeOe3neuHi. [ckpa
BiJI MOTEHIIAY HA TUIl JIOAUHU MOXe A0CIrTv 2,5-7,9 m/[ic, 110 1OCTaTHBO JJIs

criajiaxy 0araTb0X pe4oBHH (IIapiB alleTOHY, METaHy, OKCHJIy BYIJICLIO 1 IHIINX).
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3rigHo 3 IlpaBunamu 3axucTy Bil CTATUYHOI €IEKTPUKH €JIEKTPOCTATHYHA
Oe3neka BBaXKAETHCS 3aJIOBUIBHOIO, SIKIIO MaKCHUMallbHa €Hepris 3apslliB He
nepesuiye 40% MiHIMaTbHOI €HEPTii cranaxy peuoBUHHU.

[ckpoBi po3psAan CTATHYHOI ENEKTPUKU BUKIMKAIOTH BIAYYTTS YKOIY YH
HE3HAYHOT'O MOIITOBXY, 5Kl cami Mo co0i HEe CTAHOBJISITh HEOE3MEKU ISl JIFOAUHH,
OCKUIBKH CHJIa CTpyMy ayxe mana. OJHaK, BpaxOBYIOUM HECIIOAIBAHICTh TAaKOTO
po3psiAy, Yy JIOAMHU MOXE BUHUKHYTH TMEpeJsK, II0 MOXE MPHU3BECTH 3a
HeOe3MeUYHNX 0OCTaBUH IO HEUIACHOTO BUMAKY.

CucreMaTHYHUN BIUIMB CTATUYHOI €JEKTPUKU HA TINO JIIOJUHU BUKIUKAE
nopyuieHHs:  (i310JIOTTYHUX MPOIEeCiB, (YHKIIIOHANBHI PO3JaJu I[EHTPATBbHOT
HEpPBOBOI CHUCTEMH, opraHiB KpoBooOiry. Biamosimno po I'OCT 12.10.4584
IpaHUYHA JIOMYCTUMa HANpPYKEHICTh €JIEKTPUYHOTO MOJIi Ha poOOYMX MICISIX HE
NOBHHHA nepeBulyBaTu 60 kB/M, sKi0 yac BIUIMBY He nepeBUlIye | roguHu.

OcHOBHI 3aC00M 3aXKCTY BlJ CTATUYHOI €JIEKTPUKH MOJSATalOTh y BIJBEICHHI
3apsAAiB y 36MIIIO (3a3€MJIEHHS LIMCTEPHHU 3 MAJIMBOM, KOMIIPECOPHUX Ta KOTEJIbHUX
YCTaHOBOK, TpYyOONpOBO/IB), 3amo0iraHHli BHUHUKHEHHIO Ta HAKOIUYEHHIO
CTaTUYHOI €JIEKTPUKH, 1i HeUTpami3anii.

3MEHILIEHHIO 3apsAy CTATUYHOI €JIEKTPUKU CIIPUSIE: MiIBUILIEHHS BOJIOTOCTI
noBiTps 10 70%, HanmuiaeHHS Ha AieIEKTPUYHIA TOBEPXHI EJIEKTPONPOBITHHUX
IUTIBOK, M00aBKa 10 HadTOmpoaykTiB cnerianbHux npucanok (ACII-1, CUT'BOJI
Ta 1H.), 0 3HWXKYIOTh enekTpuunuii onip y 1000 pa3iB i OutbLue.

I'padit, caxxa, MeTajieBUl TOPOILIOK, 110 JOJIAIOTHCS 10 BUTOTOBJICHHS T'YMU,
3HIDKYIOTh 3apsiii  CTaTUYHOI €JIGKTpUKU. B  OKpemMux BHUMNAAKaX CTaTHUYHY
€JIEKTPUKY HEUTPaIli3yI0Th 3a JOTIOMOTOO CIEIiaIbHUX MPUIAAIB - 10HI13aTOPIB.

[Tpamorounm y BUOYXOHEOE3NMEUHUX MPHUMIMICHHSIX PEKOMEHIYETHCA KO-
PUCTYBATUCh AHTUCTATUYHUM B3YTTSM, iM 3a00pOHSETHCS HOCUTU CHUHTCTUYHUN
OJIAIT; TMIIJIOTY TaKUX MPUMIIICHh BKPHBAIOTh AHTHCTATUKAMH.

7.2 ATMoc(epHa eJleKTPUKA TAa 3aXUCT Bix Hel

Jinct

Jb 141.1722.21-000 I13

N3m.

et Ne noKym. Noanuce | Oata

128




Ammocgepna enexkmpuxa - OCOONUBHN BUIl CIEKTPUUHUX 3apsfiB, MO
HarpoMa/KYIOThCS 1 PO3NOJAUISIOTHCS HAa XMapaxX BHACHIJIOK aepoaWHAMIYHHUX 1
TEPMIUHUX MPOIIECIB B aTMOCHeEPI.

bnuckaska - enexTpuuHUN po3psil B aTMOC(epi MK 3apsSIKEeHUMU XMaporo
1 3emJiel0, MK XMapamH, 10 MalTh pi3HOMMEHHUN 3apsna. [loBkuHa KaHaTy
OJIMCKABKM MOKE JOCATTH KiIBKOX KiloMeTpiB 3 moTenmianom Bix 10° mo 10° B.
Bracniiok po3psiay Ha 3eMIlt0 10 KaHaly OJIMCKaBKHU MPOTIKAE CTPYM CHUJIOIO IO
230-250 xA, ctBoproroun Temneparypy outei sk 30 000 °C. Taki po3psan MarOTh
BUCOKY MOXeKHY HeOe3neky. lllocekynan 3eMHy KyJiOo ypaxyloTh B CEPETHBOMY
outbme 100 OnmckaBok. IluToma Bara mMoKeX, IO BHHUKAIOTh BiJ YpaKeHHS
OnuckaBkamu, ckiagae Outst 1%. Po3pi3HsaioTe nepBuHHI (IpsAMUd yaap) i
BTOPHUHHI MPOSIBU OJIMCKABKHU.

Ipamuii yoap oOauckasku - 1€ Oe3nocepenHs Aisi OJMCKaBKU Ha OyHiBIIIO,
CIOpYIy, TBapuHY, JIOJAWHY, JEPEBO, IO CYHNPOBOIKYETHCS EICKTPUUHUM,
TEIJIOBUM Ta MEXaHIYHUM €(EKTaMHU.

Bmopunnuti nposie xapakTepu3yeThCs MOSBOIO HABEACHUX IMOTEHINANIB Mif
yac OJM3BKUX PO3PSAAIB ONMCKABKM HAa METAJIEBUX €JEMEHTaX KOHCTPYKUIH, B
HE3aMKHYTHUX METaJeBUX KOHTYypaXx, Ikl MOXYTh BUKJIMKATH ICKPIHHS BCEpEIUHI
OyZiBelb, CHOPYA 1 TUM CAMHM IHILIIOBATH MOXKEXKY YU BUOYX.

bruckaskozaxucm - 1e cucremMa 3aXHCHHUX 3aXOJIB BiJ OJINCKABOK, SKI
rapaHTyroTh Oe3NeKy Jojei, 30epexeHHs OyiBesib 1 Copyl, OOJiaJlHaHHS Ta
MatepianiB BiJ BUOYXiB, 3aropaHHs il pyiiHyBaHHs. HalinpocTiimmu 1 HaaiiHUMUA
cmocobamMu  3aXUCTy Big ONHMCKAaBKM € CTBOPEHHsS  OJMCKaBKOBIJIBO/IIB
(rpomoBiiBOMIIB). BoHu OyBaloTh CTEpKHEBI, TPOCOBI (QHTEHHU), CITYACTI 1
KOMOIHOBaHI.

3a piBHeM OJIMCKAaBKO3aXUCTy OYIIBJl 1 CHOPYIU MOAUISIOTHCA Ha TPU Ka-
TEropii, 10 BHU3HAYAETHCS, TOJOBHUM YHUHOM, KJIaCOM BHUOYXOHEOE3MEeUHOCTI
sriguo 3 [TYE.

o nepwoi kameeopii Hanexath OyAiBIl Ta CHOPYIU 3 BHOyXOHeOe3meu-

HUMH 30HamMu kiaciB B-0, B-1, B-20, B-21. B Hux 30epiratoTbCcsi 4u 3HAXOASITHCSA
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JEeTKO3aMHUCTI Ta TOPIOYl PEYOBMHH, 3/4aTHI YTBOPIOBATH Tra3o-, MWJIO-,
naponoaiOHi CyMilli, Ikl MOKYTh BUOYXHYTH 3a HasIBHOCTI1 1CKpPH.

Jlpyea xameeopia Bknrovae OymiBii Ta cropyau (kimacu B-2 B-21),B skux
naponoiOH1 Cymimi MOXYTh 3’ SBUTHCA JIMIIE Yy pa3l aBapii 4M MOPYIICHHSA
TEXHOJIOT1YHOTO mporiecy. Ciou ke HajexaTh CKIIaau 3 BUOYyXOHEOe3NeyHuMHU
MaTepiazamu, TOPIOYUMH Ta JIETKO3aHMUCTUMH PiIMHAMHU.

Jlo  mpemwvoi  kameeopii  Hamexarb OyAiBIl Ta  CHOPYId 3
rmoxxexxoneoe3neunumMu 3oHamu kitaciB I1-1, I1-2 ta I1-2a, 30BHINIHI TEXHOJIOTIYHI
YCTaHOBKH, BIJKPHUTI CKJIAAW TOPIOYMX PEYOBHUH, IUMOBI TPyOW MIANPHEMCTB 1
KOTEJIbHUX, OAITH Ta BUILIKHU PI3HOTO MPU3HAYCHHS BUCOTOO 15 M 1 OLbIIIe.

Bynisii Ta ciopyiu nepuioi 1 Apyroi KaTeropiii HeoOX1JHO 3aXUIIATH SIK Bl
NpSMUX yJ1apiB OJMCKAaBKH, TaK 1 BiJl BTOPUHHUX 11 MPOSIBIB; TPETHOI - SIK MPABUJIO,
JIUIIIE B MPSAMUX yJIapiB OJMCKABKHU.

Bynb-sikuii  OIMCKaBKOBIABIJT CKJIAIA€ThCsl 3 OJIMCKAaBKOINpUKMAayda, SKUAN
Oe3nocepelHbO crpuiiMae yaap OJMCKaBKM; HECY4yoi ONOpH, Ha SIKIH po3Tallo-
BYIOTh OJIMCKAaBKOIPHiIIMAay; CTPYMONPOBOAY, SKUM CTPYM OJIMCKaBKH CTIKAa€ Ha
3eMJII0; 3a3eMIIIOBaYa, SIKUi 3a0e3Mneuye po3TIKaHHS CTPYMy OJINCKaBKH B 3€MJII.

brvickaBkomnpuiiMadi BUTOTOBIISIIOTH 31 CTall AOBXUHOIO 1-1,5 w 1 miomero
NONEepeyHOro po3pizy He Menie 100 v .

CTpyMOnpoBOAM BUTOTOBJISIOTH 31 CTAJIBHOTO JPOTY J1aMETPOM HE MEHILE
6 MM.

3azemitoBadl  poOJsATH 3 MeETaIeBUX TpyO, KYTHUKIB ab0 CTEpKHIB
aHAJIOTIYHO JI0 3a3¢MITIOBAYiB €JIEKTPOYCTaHOBOK.

30Ha 3aXUCTy TPOMOBIABOMY - 1€ YaCTMHA MPOCTOPY, BCEPEAMHI SIKOTO
OymiBii, COpyau Ta 1HIN 00’€KTH 3aXWINEHI BiJ yAapiB OJIMCKaBKH 3 TIEBHUM
piBaem HamiHOCTI 95% (T B) 1 monax 99% (tum A). Po3kum 30HU 3aXuUCTY
0JIMCKaBKOB1/IBOJIy BU3HAYAIOTh 32 CHELlaIbHUMU (HOpMyJIaMHu.

3axyCT BiA ENEKTPOCTATUYHOI I1HAYKII (BTOPUHHHUMA TPOSB OJUCKABKH)
3MIACHIOETHCS TIPUETHAHHIM YCTAaTKyBaHHS JO 3a3eMJIIOBada /ISl BiJIBEICHHS

€JIEKTPOCTATUYHUX 3aps/IiB B 36MJIIO. 3aXUCT BiJl 3aHECEHHS BUCOKHUX IMOTEHIIAIB
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y OyIiBIIIO 3IINCHIOETHCS TPUETHAHHSAM IO 3a3€MIIFOBada METAJIOKOHCTPYKIIIH.
[TepeMruKy MK METAJIOKOHCTPYKIIISIMA B MICIISIX IXHBOTO 30JIM)KCHHS MEHIIIE HIXK
Ha 10 cM 3BaprorOTh, 1100 YHUKHYTH MPOSBIB €IEKTPOMArHITHOI 1HAYKIIIT Ta ICKpH.

3axonu Oe3nekd MpU TPosiBax aTMoc(epHOi ENEeKTPUKU 3IHCHIOIOTHCS
TaKUM YHUHOM:

- y NMPUMIIICHHI: 3aUMHUTH KBAaTUPKH 1 BIKHA; BIIIMKHYTH HETOTpiOHE
OCBITJICHHS 1 paJlOTpaHCIALIINHY Mepexy; He mepeOyBaTh IMopyd 13 TpyOamu
IIEHTPAIBHOTO OMAJICHHS, 3a3eMJICHHS, TeaehoHoM (Ommkue 1 m);

- 103a MPUMIIIEHHSIM: HE IIYKaTH YKPUTTS MOPYY 3 JIHIEIO eJIeKTpoIie-
penad, MICIIMH PO3MIIIEHHST OJMCKABKOBIJBOIB 1 BUCOKUX IMOOJMHOKHUX JIEPEB,
CHOpPYAAMH, IIUTOBUMU 1 TPAHC(POPMATOPHUMHU MIACTAHIIISIMU;

- He nepedyBaTu y BoAOKWMAax IiJl 4ac rpo3u;

- HE 13IUTH BEPXH 1 T. 1.

7.3 IHCTPYKTAa:XKi 3 NUTAHDb NMOMKEKHOI Oe3nmeKn

1) 3a mpuU3HAYCHHSM Ta 4YacoOM TMPOBEACHHS IHCTPYKTaXi 3 TIMTaHb
MOXKEKHOI O€3MeKr TMOAUISIIOTECS Ha BCTYNHHUM, TEPBUHHUN, TOBTOPHUH,
MO3aIlJIAHOBUH Ta L1IbOBUM.

2) BcTynHuii  NPOTHIOKEKHHWH — IHCTPYKTaX MPOBOJAMTBCA 3 yciMa
npaliBHUKaMH, [Kl IIOWHO MPUHHATI Ha poOOTy (MOCTiiHY ab0 THUMYacoBy), a
TaKOX 3 0co0aMu, SIKi MpUOYJM Ha MIANPUEMCTBO y BIAPSAKEHHS, HA BUPOOHUUY
MPaKTUKY (HAaBYAaHHS) 1 MalTh Opatu OE3MOCEPe/HI0 y4acTh Y BUPOOHUYOMY
MpoIIecC.

BerynHuii npoTHMOKEKHUN THCTPYKTaXX MPOBOJAUTHCS HA MIACTaBl YMHHUX
Ha TIAMPUEMCTBI MPaBWI, IHCTPYKIM Ta 1HIIMX HOPMATUBHUX aKTIB 3 MHUTaHb
MOXKEKHOT O€3MeKH Yy CHeIiaJbHO OOJIaIHAHOMY IS I[OTO MPHUMIIICHHI
(haxiBIieM, Ha SKOTO HaKa30M ITOKJIJICHI I1i 00OB'SI3KH.

[Iporpamy misi TPOBEACHHS BCTYIHOTO IPOTHIIOKEKHOTO IHCTPYKTAXKY

3aTBEPAKY€E KEPIBHUK €HEPreTUYHOTO M1MPUEMCTRA.
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3) IlepBuHHMIT TPOTHUITOKEKHUN THCTPYKTAX MPOBOAUTHCS O€3MOCEPEIHBO
Ha poOOYOMY MICIII 10 TOYATKy BUPOOHHYOI JISITBHOCTI MpalliBHUKA.

Moro noBHHHI IPOXOUTH:

yC1 HOBONPUUHATI HA poOOTY (MOCTIHHY YU TUMYACOBY);

IpaliBHUKH, MIEPEBECHI 3 1HIINUX CTPYKTYPHUX MiAPO3ALTIB YU BUPOOHUUNX
IUIBHUILD,

ocobOu, skl mpuOyIM Ha MIANPUEMCTBO Y BUIPS/DKCHHS 1 MaloTh OpaTu
0e31MocepeTHIO Y9acTh Y BUPOOHHUOMY TPOIIECi;

MpaliBHUKKA CTOPOHHIX OpraHizaiii, sKki OyAyTh BHKOHYBaTH Ha
HIIPUEMCTBI OyIBETbHO-MOHTaXKHI, PEMOHTHI a00 1HIII poOOTH;

CTYJCHTH TI1]] YaC BUPOOHUYOI MPAKTUKU (HABYAHHS).

[Iporpamy mnpoBeneHHS  NEPBHUHHOTO  MPOTHUIIOKEKHOIO  IHCTPYKTaXKy
3aTBEP/PKY€ KEPIBHUK BIMOBIIHOTO CTPYKTYPHOTO MIJAPO3AUTY 1 TMOTO/HKYIOTH 3
HAYaJIbHUKOM CITY>KOHW ITOXKEKHOI Oe3nekn (Ha4albHUKOM CTy>KOM OXOPOHH TIparli Ta
TIOXKEKHOI Oe3IeKH).

4) IToBTOpHUI TPOTHUITOKEKHUN ITHCTPYKTAXK TMPOBOAUTHCS HA POOOYOMY
MICLI 3 ycCIMa MpaliBHUKaMU HE MEHIIE HIXX OJHWH pa3 Ha pIK 3a OPUMIPHUM
MEPEIIKOM TMMUTaHb, 3 IKUMU TpeOa 03HAHOMHTH TPAIIBHUKIB IMi/1 Yac MPOBEICHHS
BCTYIHOTO Ta MIEPBUHHOTO MPOTUIIOKEKHUX 1HCTPYKTAXKIB.

5) [No3arIaHOBU#T ~ MPOTHUIOXKESKHUN  THCTPYKTaX  MPOBOJAMTHCA 3
npaliBHUKaMu Ha poOodYoMy Miclli ab0 y CHeliaibHO BIABEACHOMY JI I[bOTO
NPUMIIIEHHI:

y pasi BBEJCHHS B JII0 HOBUX HOPMATHUBHUX AaKTIB 3 IMUTaHb MOXKEXKHOI
Oe3nexku (HOpM, MpaBW, 1HCTPYKIIIH, MOJIOKEHb TOILIO0) a00 BHECEHHS 3MIiH Ta
JIOTIOBHEHb /10 HUX;

y pasi 3MiHU TEXHOJIOTIYHOTO MPOLIECY, 3aCTOCYBaHHSI HOBOTO a00 3aMiHU YU
MOJIEpHIi3aIlli HASBHOTO MOXKEKOHEOE3MEUHOr0 00Ia HAHHS;

Ha BUMOTY IOCAJ0OBUX OCI0, SIKI MarOTh BIJNOBIJHI MOBHOBa)XEHHS I0JI0
3IIMCHEHHS] KOHTPOJIIO 32 AISUIBHICTIO MIJAMPUEMCTBA y cepi MOKEKHOI Oe3MneKH,

SAKIIO BUABJICHO H€3a,Z[OBiJ'IBHe 3HaHH HpaL[iBHI/IKaMI/I IIpaBUI ITOKEKHOI O€3IeKH
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Ha poOOYOMYy MicClll, HEBMIHHS JiITH y pa3l MOXKeXl Ta KOPUCTYBaTUCS
NEePBUHHUMU 3aCO0aMU MOKEKOTACIHHS;

B IHIIMX BUMAAKaX 32 BIAMOBIIHUMH PO3NOPSAUNMHU JOKYMEHTaMH.

6) [TozarnanoBuii POTHIOXKEKHUN THCTPYKTaX MIPOBOUTHCS
1HIMBIyaJIbHO a00 3 T'PYIOI0 MPAIIBHUKIB CIOPIAHEHUX CHEIlaIbHOCTEH (BUIIB
po6iT). OOCAr Ta 3MICT IHCTPYKTAXKYy BH3HAYAIOTHCS B KOKHOMY BUMAAKY OKPEMO
3aJIe’KHO B1Jl MPUYUH, 1110 3yMOBWIH MOTPeOy HOro MpoBeCHHS.

7) LinboBUHA MPOTUNOKEKHUM 1HCTPYKTAXK MPOBOAMUTHCSA 3 MpalliBHUKAMHU
nepea BUKOHAHHSM HUMH DPa30BUX (THUMYACOBHUX) IOXKEKOHEOE3NMEUHHX POOIT
(3BaproBaJIbHUX, PO3ITPIBAIBHUX Ta 1HIIMX), Y pasl JiKBijaiii aBapii, CTUXIIHOTO
Jxa.

8) IlepBuHHMIA, TTOBTOPHU, IMO3AIJIAHOBUH Ta MLIJIbOBUH MPOTHUITOKEKHI
IHCTPYKTaX1 MPOBOJSATHCS Oe3MocepeHb0 OCaAOBUMU 0cobamMu a00 (axiBILSIMHU,
K1 MPONIUIA HaBYaHHS 1 MEPEBIPKY 3HAHb 3 MUTAaHb MOXKEKHOI OE€3MEKH, a TAKOK
3a TMOTpeOU HAYAIBHUKOM CIYXXOM IMOKEeKHOI Oe3rmeku (HavyaabHUKOM CIYXKOH
OXOPOHM Mpalli Ta MOKEKHOI O€3MEKH ).

9) [TepBuHHMIA, TOBTOPHHIA Ta MO3AIUIAHOBUW TPOTHUITOKEKHI THCTPYKTaXKI
3aBEPIIYIOTHCS TEpeBIPKOI0 3HaHb. llepeBipky 3HaHB 3JIHCHIOE o0co0a, sKa
MPOBOAMIIA THCTPYKTAK.

10) IIpoBeneHHsT TMPOTUIIOKESIKHUX IHCTPYKTAXKIB MOXKE 3/IHCHIOBATHCH
pa3oM 13 BIAMOBIIHUMH 1HCTPYKTaKaMHU 3 OXOPOHH Tpalll.

[Ipo mpoBeneHHS YCIX BHUIIB MPOTUIIOKEKHUX ITHCTPYKTAXIB, OKpIM
[IJTLOBOTO, Y CHEIIabHUX JKypHajdax poOJsSThCA 3amucu  (OKpeMo  Bif
IHCTPYKTaXIB 3 MUTaHb OXOPOHHU TIpalli) 3a MignucaMu ociO, 3 IKUMH ITPOBOIUBCS
IHCTPYKTaX, 1 THX, XTO HOTO TIPOBOUB. DOopMy KypHAITY pEECTpallii IHCTPYKTaXKiB
3 IUTaHb MOXEXKHO1 Oe3MeKu HaBeAeHO Y AoAaTky 1 no uux I[lpaBu.

VY pa3i opranizaiii BOTHEBUX POOIT 3amuC MNPO MPOBEIACHHS IIJILOBOTO
MPOTHUIIOKEKHOTO 1HCTPYKTAXKy POOUTHCS B JOKYMEHTI, IO JI03BOJISIE BUKOHAHHS

poOIT (B HapsAi-A0MyCKY Ha BOTHEBI pOOOTH TOILIO).
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PO3JILI 7

HOPMHU TEXHOJIOI'TYHHOI'O ITPOEKTYBAHHSA EHEPTETUYHUX
CUCTEM I EJIEKTPUYHUX MEPEX 35 KB I BUILLE

3amauero MpOEKTYBAHHS EHEPTeTUYHUX CUCTEM Ta €JIEKTPUYHUX MEPEX MPH 1X
PO3BUTKY € PO3POOJIEHHS TEXHIYHO Ta €KOHOMIYHO OOIPYHTOBAHMX MPOCKTHHUX
pillIeHb, SIKI BPaXOBYIOTh HOBITHI JIOCATHEHHS HAayKH 1 TEXHIKU Ta 3a0€3IeUyIOTh
Ha JIOBrOTpHBalIy ab0 CepeqHbOTPUBANLY NEPCIEKTUBY TMOMUT CIOXXKMBAYiB Ha
CJIEKTPUYHY E€HEPTriio 1 MOTY)XHICTh HOPMOBAHOI SIKOCTi, ONTUMAaIbHUI PO3BUTOK
CJIEKTPUYHUX CTaHII Ta EJeKTPUYHUX MEPEXK, 3aco0iB iX eKclulyaTaiii Ta
YIPaBJIIHHS 3 BpaxXyBaHHIM €KOJIOTTYHUX Ta COLIAIbHUX BUMOT.

[TpoekTHI pillIEeHHS 1I0A0 PO3BUTKY EHEPrOCHUCTEM Ta EJIEKTPUUHHX MEPEex
NOBUHHI ~OOTpYHTOBYBaTHM HEOOXIAHICTh Ta JOUUIBHICTh OyAiBHULTBA Ta/a0do
PEKOHCTPYKIIIT €NEeKTPOCTAHIIIN, JiHIA eJIeKTpornepeaaBaHHs 1 MIJACTaHIIA Ta
BU3HAYATH iX TEXHIYHI XapaKTEPUCTUKHU 1 TEXHOJOTIYHI TapaMeTPH.

[IpoekTn moBMHHI OyTH IHCTPYMEHTOM, IO JA03BOJIIE KOMIUIEKCHO PO3TIsSAaTH
€IUHUM TEXHOJIOTIYHUM Tpollec BUPOOHMIITBA, Tiepenadl, po3moAuTy Ta
CIIO’KUBAHHS E€JIEKTPOCHEPrii 3 ypaxXyBaHHSIM HAJIMHOCTI EHEepPromocTayaHHs
CIOKHMBAUIB Ta EKOHOMIUYHUX THTEPECIB BCIX CY0’€KTIB €IEKTPOCHEPTETUKH.

Jlo TpOeKTIB PO3BUTKY EHEPreTUYHMX CHCTEM Ta EJEKTPUUYHUX MEpex
BIJTHOCSITHCS:

— npoektu po3BUTKy OEC, perioHaJIbHUX €HEPrOCUCTEM;

— TPOEKTH PO3BUTKY PO3MOAUIBHUX €JIEKTPUUHUX MEPEIK;

— OKpeMl EHEpPreTH4YHl pO3JAUIM, IO BHKOHYIOTBCS Yy CKJIaAl IPOEKTIB
CJICKTPOCTAHIIIA (CXeMH BHUIABAaHHSA TMOTYXKHOCTI) Ta 00 €KTIB EJIEKTPUUYHUX
MEpeX, a TaKoX IHII To3acTafiiiHi poOOTH 3 OKPEMHX IHUTaHb PO3BUTKY
CHEPreTUKH, HANpHUKIAJ Y TMPOEKTaX KOMIUIEKCHOTO BHKOPUCTAHHA PIvOK,
po3mimenHss ['EC ta 'TAEC; Bu3nauenns maiinanuukiB Benmukux KEC, a Takox

BEC, CEC Ta IHIIMX TEHEPYIYHX TOTYXHOCTeH, W0 NpaLIOTh Ha
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BITHOBJIIOBAJIBHUX JKEpeNiax €Heprii; Ta MpOeKTax PEeKOHCTPYKIIi Ta TEXHIYHOTO
NEPEOCHAIIEHHS EJIeKTPOCTaHIIIH;

— MPOEKTH CXEM pO3BUTKY EJCKTPUYHUX MEpEeX MPOMHUCIOBUX BY3IIB,
BEJIMKUX MICT, CXEM 30BHIIIHBOTO EJIEKTPONOCTAYaHHSA CII0KMBAuYiB BEJIUKOl
CICKTPUYHOI  TOTY)XKHOCTI  (€HEPrOEMHHMX  CHOXKHMBAayiB):  XIMIYHHUX  Ta
METaIypriiHuX KOMOIHATIB, eJeKTpU(]IKOBAaHMX 3ali3HHIb, HapTOo- abo
ra30MpoBOIB TOLIO.

[Ipu po3poOseHHI MPOEKTIB PO3BUTKY MOXKE BHUHUKATH HEOOXIIHICTH
BUKOHYBAaTH PO3pPOOKY KOHIIETILIA PO3BUTKY 1 MPOTHO31B (HAMpUKJIIa] pO3pOOIeHHS
Eneprernunoi crparerii Ykpainu), Ta iHi poOOTH 13 3arajbHUX Ta CHEIiaIbHUX
NUTaHb PO3BUTKY €HEPreTHKU KpaiHU a00 PErioHIB, sIKI HEOOX1AH1 JUIsl BUPIIIEHHS
COLI1aJIbHO-€KOHOMIUHUX, €KOJIOTTYHUX Ta IHIIUX IpooJeM.

OCHOBOIO AJI1 NPUUHATTS PIlLIEHb 1010 PO3BUTKY €HEPIeTUYHHX CHCTEM Ta
CJIEKTPUYHUX Mepex € EHepreTuuHa crpateris YKpaiHu, y SIKIM NPOrHO3Y€EThCA 1
OOIPYHTOBYETHCSI MOKJIMBUM PIBEHb CIIOKMBAHHSA €JIEKTPOCHEPTIi (3 BpaxyBaHHIM
MO>KJIMBUX BaplaHTIB PO3BUTKY €KOHOMIKM KpaiHM) Ta BU3HAYAIOTHCS CIOCOOM
oro TOKpUTTA (CTPYKTypa Ta PO3MIIIEHHS TEeHEPYIYHX TOTY>KHOCTEH,
3a0e3NeyeHHs iX MaJuBO-CHEPTeTUYHHMM pecypcaMu), a TaKOXK BHU3HAYAIOThCSA
OCHOBHI HampsIMKH PO3BUTKY 3acoOIB Mepeaadl Ta PO3MOALTY EJIeKTPOEHEepTrii,
(bOpMYITIOIOTHCSI BUMOTH JI0 HEOOX1THMX HAyKOBO-TEXHIYHUX PO3POOOK TOIIIO.

[TocniIOBHICT BUKOHAHHS MPOEKTIB PO3BUTKY EHEPreTUYHHUX CHUCTEM Ta
CJIEKTPUYHUX MEPEX, 3MICTOBHICTh, TPUBAJICTh MEPCIEKTUBHOIO MEPIOAY, IO
PO3IIIAIA0THCS TTPU BUKOHAHHI MPOEKTIB, a TAKOX TEPMIHHU TEPETIIATy MPOEKTIB
BU3HAUAIOTECS HOPMATUBHMM  JOKyMeHTOM «lIpaBmia BHKOHAaHHA CcXeM
nepcinektuBHOro  po3BuTtky OEC  VkpaiHu, OKpeMuX €HEproBy3JiB Ta
CHEPTrOPaANOHIBY

[TpoekTr pO3BUTKY EHEPTETHYHUX CUCTEM Ta CIIEKTPUYHHX MEpEK MMOBHUHHI
BIJNIOBIIaTH BUMOTaM HOPMAaTHUBHOTO JOKyMeHTy «lIIpaBuiia BUKOHAHHS cXeM

nepcinektuBHoro  po3BuTtky OEC  VkpaiHu, OKpeMUX €HEpProBy3JiB Ta
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eHepropaiionip», uux HopMm Ta IHIIUX YMHHUX HOPMATHBHUX JOKYMEHTIB ILOJO
TEXHIYHUX MTapaMeTPIB CUCTEM 1 MEPEIK.

[Tig yac BUKOHAHHS MPOEKTIB MEPCIIEKTUBHOTO PO3BUTKY CIIiJ] YHUKATH 3aliBOT
JeTanizamii MNHTaHb, IO BHUXOAATH 3a MEXI MPOEKTHOrOo piBHA 1 OyAyTh
pO3IIIAaTHCS B HACTYIIHUX poOOTaxX Ha MiJCTaBl yTOUHEHUX JAHHX.

Ha Bcix cTamisix NOpOEKTYBaHHS PO3BUTKY EHEPrOCHCTEM 3 BiAMOBIIHOIO
KOHKpETHU3AI[IEI0 HeOOX1THO pO3IJISIIaTH HACTYITHI TUTAHHS:

— Oprasi3ailisi peMOHTHO-EKCIUTyaTallifHOr0 00CIyTrOBYBaHHS MEPEK;

— OCHAIIeHHS 3ac00aMM IUCIETYEPCHKOTO Ta TEXHOJIOTIYHOTO yIPaBIiHHS;

— 3a0e3MnedeHHs CTIMKOCTI poOOTH EHEPrOCUCTEM;

— BUKOpDUCTaHHA 3aco0iB  PEJIEWHOro0  3axXUCTy Ta  IPOTUABAPIAHOL
aBTOMATUKH;

— OCHAUICHHSI aBTOMaTU30BaHUMH CUCTEMaMU YTIPaBJIiHHS;

— ocnamenas ACOE;

— 3a0e3MedeHHs  SKOCTI  eJeKTpoeHeprii  (KOMIIeHCallisl  PEaKTUBHOI
MOTY>KHOCTI).

[To3zacraniiini TpoekTHI poOOTH 3 OpraHizamii JAUCIETYEPCHKOrO  Ta
TEXHOJIOTIYHOTO YMpPaBIIHHA, PEKUMHOI Ta TMPOTHABAPIHHOT aBTOMATHKH,
pENeHOr0 3aXMCTy PETIOHATBHUX EJIEKTPOCHEPTETHUYHUX CHUCTEM BHKOHYIOTH 3
ypaxyBaHHSM MNPUIHATHX KOHUENTYyaJlbHUX pIIIEHb MIOAO iX pO3BUTKY B Cxemi
po3sutky OEC.

Y mpoekTtax pPO3BUTKY C€HEPreTUYHHX CHUCTEM Ta EJIEKTPUIHUX MEpex
PEKOMEHIYE€ThCSI  Tepen0aynuTH  BIPOBAPKEHHS  HOBITHIX  TEXHOJIOTIH 1
oOnamHaHHS, IS TOAAIBIIOTO iX BHUKOPUCTaHHS, 30KpeMa TMpu po30yI0Bi
IHTEJIEKTyaJIbHOI E€JIEKTPUYHOI MEpPEeXi, 3 METOI0 IMiJIBUIICHHS HAJIHHOCTI Ta
€KOHOMIYHOCTI pOOOTH €HEPTOCUCTEM Ta €IIEKTPOTIOCTAYaHHS CIIOKHBAYIB.

Jlns BUpIlIEHHS UMX 3aBJaHb B IHTENEKTYaJbHIH EJIEKTPUUYHIA Mepexi
HEOOX1/IHO 3aCTOCOBYBATH aBTOMAaTHU30BaH1 CUCTEMHU:

— 00Ky eHepropecypciB Ta iHGOpMaIlliHI CUCTEMHU CIIOKUBAYIB;

Jinct

Jb 141.1722.21-000 I13

N3m.

et Ne noKym. Noanuce | Oata

136




— 3B’3Ky Ta O0OMiHy iH(DoOpmaliero MK 00’ekTamMu Ta Cy0’eKTaMu
CHEPreTUYHUX CUCTEM;

— MOHITOPUHTY CTaHy Ta K€PyBaHHS EJIEKTPOTEXHIYHUM O0JIaTHAHHSIM;

— PEJICHHOTO 3aXMCTy Ta MPOTHABAPIHOT CHCTEMHOI aBTOMATHUKH;

— CTBOPEHHS Ta OINTHUMI3aIllsl KaHAIB TEXHOJOTTYHOTO Ta MPOTHABApIHOTO
ynpasninHs o0'ektamu EEC;

— 3a0e3mnedeHHs 1HTerpalii JpKepea eJIeKTPOCHEprii, M0 BUKOPUCTOBYIOTh
HETPaUIIiiHI Ta BITHOBIIOBAJIbHI JKepesa eHeprii 3 eHepreTUYHOI0 CUCTEMOIO;

—  YIpaBIiHHS ONEPATUBHO - BUISHUMH OpHUTaaMH.

Buznauenns nompebu 6 enexkmpuuniti enepeii ma nomysicHocmi Ha
DPO3PAXYHKOBY NEPCNEeKMUg)y
[ToTpebu kpainu abo perioHy B €JIEKTpUYHIA €HEeprii Ta MOTYKHOCTI Ha
MEepPCIIeKTUBY BH3HA4YalOTh Ha OCHOBI  BIJAMOBIAHUX OajlaHCIB eHeprii Ta
MOTY>KHOCTI MO KpaiHi B LIJIOMY a00 1i OKpeMUX perioHax, o Ja€ 3MOry:

—  BU3HAQUUTUCA 3 BEJIMYMHOIO JOJATKOBOI T'€HEPYIOUOi IMOTYXKHOCTI, SIKY
HEOOX1THO 3a0€e3MeUnTH Ha BIANOBIJHY MEPCIEKTUBY, 32 PaxyHOK OYJIBHMIITBA
HOBUX a00 301IbIIEHHS MOTYKHOCTI ICHYIOUUX €JIEKTPOCTAHIIIN;

— BHOpaTH cXeMy Ta MapaMeTpu eJEKTPUYHUX MEpeXk, M0 3a0e3NneuyroTh
BUJIavy MOTY>KHOCTI BIJI JpKEepeJ eJIEKTPOEHEPrii Ta ii nepeAaydy A0 CIOKUBayiB.

[Ipn Bu3HaueHHI MOTPeOM B EJIEKTPOEHEPTii MPOTHO3YIOTH TOMHUT Ha
CJICKTPUYHY €HEpril0, BpaxOBYIOUM ii BUTpATH Ha BJAacHI MNOTpedOu
€JIGKTPOCTAHIIIN Ta TPAHCTIOPTYBAHHS IO CIIOXKUBAYA.

3aranbHUM TIONMUT Ha EJIEKTPOCHEPTiI0 BHU3HAYAIOTh 3 YypaxXyBaHHSIM
MOKJIMBOCTI Ta €(EKTUBHOCTI BIPOBAPKEHHS E€HEProz0epirarouux 3axoidliB Ta
texHoJsori. [lpu mpoMy ciig kepyBaTucs EnepreTuuHoro crpaTeriero YKpaiHwu,
3aTBep/KEHOI0 po3nopskeHHsM Kabinety MinictpiB Ykpainu Neld5-p Big 15
oepe3ns 2006 poxy, KoMIiekCHOI0O Jep>KaBHOI MPOrpaMoI0 €HEepPro30epekeHHs,
cxBasieHoto [loctanoBoro KaGinety MinictpiB Ykpainu Nel48 Big 5 motoro 1997

poKy, JlepkaBHOIO IIIBOBOIO MPOTPaMoOI0 €HEProe(eKTUBHOCTI, 3aTBEPAKEHOIO
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[TocranoBoro Kabinery MinictpiB Ykpainu No243 Bin 01 6epesns 2010 poky Ta
THITUMU KEPIBHUMU MaTepiajlaMH.

[IporHo3yBaHHS TOMUTY Ha EJIEKTPUYHY CHEPTil0 Ta MOTYXKHICTh MOXKE
saificHioBatucsa o OEC VYkpainu, 11 OKpeMHX elIeKTpPOCHEPreTUYHUX CUCTEMaXx,
eJIEKTpOIiepejaBaIbHIUX OpraHizaiisix, a TaKoX Yy po3pi3l OCHOBHUX TPyl
CIIO’KMBAYIB €JIEKTPOCHEPrii (MPOMUCIOBICTh, OYyMIBHHUIITBO, CILIBIOCCIIOXHBAYI,
TPaHCIIOPT, KOMYHAJILHO-TIOOYTOB1 CIIOKMBAY1, HACEJIEHHS TOIIO).

[IporHo3yBaHHA TIOMUTY Ha EICKTPUYHY CEHEPril0 Ta TMOTYXXHICTh MOXKE
3MIACHIOBATUCA 3 BHKOPUCTAaHHSIM METOAIB IMOBIPHOCHO - CTaTUCTUYHOTO
MPOTHO3YBaHHS, B T.4.:

—  NUBIXOM 3HAXO/KCHHS KOPENSAIIMHOTO 3B 3Ky MIDK CIOKHBAaHHSIM
CJIEKTPOCHEPTii Ta 3arajJlbHUMH T[OKa3HUKAMH EKOHOMIYHOTO 1 COI[lajJbHOTO
PO3BUTKY KpaiHM, PEerioHy (HalllOHAJIBHUHN J10X1J, BajJOBa MPOAYKIisf, YHUCEIbHICTh
HACEJICHHS, TOIIO);

—  1usIXoM  0e3nocepenHbOi  eKCTPAmoJjslli,  SKIIO0  BCTAaHOBIIEHI
3aKOHOMIPHOCTI 3MiHH 3BITHOTO €JEKTPOCIIOKUBAHHS HA MIEPCIEKTUBY.

Jlani npo ouyikyBaHi 0OcCSIrd BUPOOHMLTBA TOBApHOI NPOAYKUII Taiy3en
€KOHOMIKH Ta PIBHI X PO3BUTKY PEKOMEHAYEThCA MPUUMATH Ha OCHOBI MPOTHO31B,
pO3pO0JICHNX  BIAMOBIIHUMH JCP>KaBHUMU YCTAaHOBaMH, CIICIia130BaHUMU
HAyKOBO-JIOCTITHUMH Ta MPOSKTHUMHU 1HCTUTYTaMH TOIIO.

[luToMi HOPMH €NEKTPOCIONKMBAHHA MPUIAMAIOTh Ha OCHOBI aHANMIZYy iX
JMHAMIKH, sika 0a3yeTbCs Ha CTAaTUCTUYHIA OOpoOIll 3BITHUX MMOKA3HUKIB 1
BUSIBJICHMX TEHJEHIIIA iX 3MIHU, 3 BpaxyBaHHSM CTPYKTypU 1 TEXHOJOTIT
BUPOOHMIITBA, SIKI HAMIYAIOThCS.

EnexTpocnokuBaHHS CUIBTOCCIIOKHUBAYIB 1 KOMYHAJIBHOTO TOCIOJIapCTBA
BU3HAYAIOTh Ha OCHOBI aHAII3y JAMHAMIKA TEMIIB MOTO 3MIHH Y B3a€EMO3B’SI3KY 3
3araJbHUMH TOKa3HUKaMH PO3BHUTKY Tally3el (piyHE eJIEKTPOCIOKHWBAHHS Ha
OJTHOTO JKHUTENS, eJEKTPOO30OpPOEHICTh TMpallli B  CUIBCHKOTOCIOAAPCHKOMY

BUPOOHMIITBI TOILIO).
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Po3paxyHKu €J1eKTpOCHOKMBAHHS Ha PIBHI PETiOHATBHUX €HEPrOCHCTEM,
BEJIMKUX MICT 1 TIPOMBY3JIIB TIOBMHHI 0a3yBaTHCS Ha aHajli31 JUHAMIKHA 3BITHOTO
eJIEKTPOCTIOKUBAHHS, @ TAKOXK KOHKPETHUX JaHUX MPO MEPCHEKTUBHUN PO3BUTOK
BEJIMKHX CIOKHUBAdiB — TEXHIYHUX YMOB Ha X MpHUETHAHHS, HASBHOCTI MPOEKTHOT
JIOKYMEHTAaIlli, CTaHy OyIIBHUIITBA UM PEKOHCTPYKIIII.

BusHauennss motpeOu B eNEKTPOCHEPTrii Ta MOTYXHOCTI KOHKPETHHX
BEJIMKHUX CIOKHUBAUiB — €JEKTPU(PIKOBAHUX JUISHOK 3aJ113HUIb, KOMIIPECOPHUX Ta
HACOCHHUX CTaHIIIN ra30mpoBO/IiB Ta HAQTOMPOBO/IB, IPOMUCIOBHUX CIIOKHUBAYIB Ta
1H. TPUIMAIOTh TO aHUM 3aMOBHHKA 1 BIAMOBIAHMX MPOEKTHUX OpPTaHi3allii 3
BpaxyBaHHSIM HaMIYEHUX TEpPMIHIB OyJIBHUIITBA, HASIBHOCTI IMPOEKTHOT
JOKYMEHTAIli Ta IHIHNX (PaKTOpIB.

HopMmu mnepcnekTUBHUX BUTpAT €JNEKTPOEHEPrii Ha BIACHI MOTpeOu
CJIEKTPOCTAHIIIA, a TakKoX Ha TPAHCIOPTYBAHHS EJIEKTPUUHUMH MEpEeKaMU
CTaHOBJIATH B ITiioMmy Ha piBHI OEC Vkpainu BimmosigHo 7-8 % Bix 3aragbHOTO
BUPOOITKY enekTpoeHeprii Ta 11-12 % Bij 3arajibHOTO €JIEKTPOCTIOKUBAHHS.

Ha piBasi MEM OEC Vkpaihu HOpMH BUTpaT €JIEKTpOEHEprii Ha
TPAHCIIOPTYBAHHS €JIEKTPUUYHUMHU MEpPEXKaMU CTaHOBIATH 2,5-3 % Bij 3arajibHUX
o0cHTiB nepeaaBaHHs eJIEKTPOCHEPTii IMMU MEpexKaMHu.

Ha piBHI perioHanbHUX €JIEKTPOECHEPreTUYHUX CUCTEM MPUHMAIOTh YCTaJICHI
3BITHI TOKAa3HUKU 3 YypaxXyBaHHAM HaAMI4EHOTO BBOJY Ta 3MIHH CTPYKTYpH
TEeHEPYIOUMX TMOTY>KHOCTEH, 3MIHU MPOTSHKHOCTI €JIEKTPUYHOI MEpEexi, BBOIY
€JICKTPUYHOTO 00JIaIHAHHS Ta 1H.

[TporHo3yBaHHsl NOMUTY Ha €JIEKTPUYHY E€HEPrii0 3 METOI0 3MEHILEHHS
HEBM3HAYEHOCTI BUXIJHOI 1H(OpMaNii Caig MOPOBOAUTH Y BHUIJISAL KUIBKOX
ATPTEPHATUBHUX BapiaHTIB (HAMPUKIAJ: MaKCUMaJIbHOTO, CEPEIHBOTO Ta
MIHIMAQJIBHOTO). 32 OCHOBHHMI PO3PaxyHKOBUHM MPUHUMAETHCS OJMH 13 BapiaHTIB, a y
BIIMOBIHUX PO3/I1JIaX HABOAMTHLCS OIIHKA BIUIMBY JIOCATHEHHSI 1HIIMX BaplaHTIB
Ha PeKOMEHAIli1 poOOTH.

[Ipy nporHo3yBaHHI OYIKYBaHMX XapakTEpHUX TIpadikiB 3MiHU

MOTY>KHOCT1 CHOXKMBAaHHS €JIEKTPUYHOI €Heprii €HeprocucTeMor0 abo IHIIUMU
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eHeprood’eKTaMu CIi1 KOPUCTYBATHCS ICHYIOUOI0 (DOPMOIO XapaKTepHUX T0OOBUX
rpadikiB iX €JIEeKTPUYHUX HABAaHTaXKEHb, SIK1 1 BITOOPaXKYIOTh 3MIHY MOTYHOCTI,
IO CIIO’KUBAETHCS, Y Yacl.

OuikyBaHi  XapakTepHi rpadikd  3MIHM  TMOTYXHOCTI  CIOXXHBaHHS
BUKOPUCTOBYIOTH JUIsl BUPIIICHHS HA TIEPCIIEKTUBY HACTYITHUX 3a/1a4:

— CKJaJaHHSA OaJlaHCIB TOTYXXHOCTI Ta BU3HAYCHHsS HEOOXIAHOCTI BBOIY
TeHEPYIOUUX JIKEPElT;

— BHU3HAYCHHS HEOOX1JHOTO PETYJIOI0UOTO /A1ana30Hy eleKTPOCTaHIIIH;

— BHU3HAYCHHS OYIKYBAHUX PEXKHUMIB pPOOOTH €JIEKTPOCTAHINI MPOTITOM POKY
Ta X MOTpeOU B MaJIUBI;

— BUOOpY CXEM 1 MapaMeTpiB €JIEKTPUYHOT MEPEXKI, a TAKOK AHAIIZY PEKHUMIB
ii poGoTH.

[Tpu mpoekTyBaHHI PO3BUTKY EHEPrOCUCTEM HEOOXIHO BpPaxOBYBATH
ICHYI0Yl XapaKTepHI 1000B1 rpad)iKu HABAHTAKEHHS B PEKMMHI JIHI JIJIS1 3MMOBOTO
Ta JIITHHOTO TMEPIOMAiB, piyHI Tpadiku MICIYHUX MAKCUMYyMIB Ta MIHIMYMIB,
TPUBAITICTh MAKCUMAIBHOTO HABAHTAXEHHS EHEPrOCHCTEMH MPOTSATOM pPOKY, a
TaKOXX MaBOAKOBHUU mepiof s okpemux eneprocucrem 1a OEC Ykpainu.

3a  po3paxyHKOBHM  aOCONIOTHHM  MakcMMainbHUU  Tpadik  7J000BOTO
CJIEKTPUYHOIO HABAaHTAXXEHHS E€HEProCHUCTEeMHM HEOOXITHO MpUAMaTH 1000BHIA
rpadik HalOUIBIIIOTO HABAHTAXKEHHS EHEPTOCUCTEMH MPOTSTOM POKY.

Jnst  eHepropailOHIB/€HEpProBy3/JiB a TaKOX EHEProOEMHUX CIIOKHWBAYiB
MaKCUMaJlbHy TMOTY>KHICTh CIIOXXMBAaHHS €JIEKTPUYHOI €Heprii Ha BIAMNOBIAHY
NMEpPCHEKTUBY HEOOXIIHO BU3HAYATH, BHUXOASYM 3 J00OBOoro  rpadiky
HaBaHTAXECHHS 3a a0COMOTHUN pIUHUMA MaKCUMyM BIJITTIOB1THOT'O
eHEpropaiioHy/eHeproBy3ia abo CroKuBayva.

HaBanTa)keHHS MiACTaHIIA PEKOMEHAYETbCS BU3HAYaTH 3a XapaKTePHUMHU
rpadikamMu, MO OYyAyIOThCS INUISIXOM HaKIaJaHHS 1 JOJaBaHHS 1HIWBIIYyaJbHUX
rpadikiB E€IEKTPUYHUX HABAHTAXKCHb OKPEMHX TMPUEIHAHB, SKI 3YMOBJIEHI iX

1000BUMH rpadikamMu CHOKMBAHHS (TEXHOJIOTIEI0 BUPOOHHUIITBA).
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Po3paxyHOK TEpCIEKTUBHUX EIEKTPUYHUX HABAHTAXKEHb ITiJICTAHIIIN
BUKOHYIOTb:

— 1A KOHIIEHTPOBAHUX MPOMHUCIOBUX CIOKHBAYIB (BEJIMKI IMiIIIPUEMCTBA,
KOMIIPECOPHI CTaHIii, TSArOBI MIACTAHINi Ta 1HINI) — 3 ypaxyBaHHSIM JaHHUX
BIIMOBITHUX MPOEKTHUX IHCTUTYTIB, @ MPH iX BIJCYTHOCTI — METOJOM IIPSIMOIO
pO3paxyHKy ab0 3 BUKOPHCTAHHIM 00’ €KTIB — aHAJIOTIB;

— I pO3MOJIJICHOT0 HABAHTAXKEHHS (CLIbCHKOTOCIOAAPChKE, KOMYHAIBHO-
noOyTOBE Ta 1HIIIE) — HA OCHOBI CTATUCTUYHOTO ITiIXO.TY.

3aranbHe HaBaHTAKEHHS Ii7CTaHIii BU3HAYAIOTh JI0/TaBaHHSIM
KOHIIEHTPOBAaHUX 1 PO3MOJIJICHUX HABAHTAXKEHb 3 BpaxyBaHHSAM KOEQIIIEHTY
OJIHOYACHOCTI, SIKUW MPUUMAIOTH ISl PO3MOALIICHOTO HAaBAHTA)XXEHHS BIATOBIHO
JIBH B.2.5-23.

Busnauenns nompebu 6 30invuienHi 6CMaH081eHOi NOMYHCHOCE

elexmpocmanyiu

[Ipu Bu3HayeHHI MOTpPeOM B PO3BUTKY TE€HEPYIOUUX HOTYKHOCTEH
€HEProcUCTEM Ha BIANOBIAHY MEPCHIEKTUBY BUPILIYIOTH TaKl 3a/1a4il:

— Y BIIMNOBIAHOCTI 3 OYIKYBaHUM OajlaHCOM TOTYXHOCTI, SIKUH BpPaxOBYeE
CYMapHHUIl pe3epB TeHEepyl4oi MOTY)KHOCTI Ta CyMapHEe OYIKyBaHE CajbJl0
MDKIEp/KaBHUX MEPETOKIB, BU3HAYAIOTh CyMapHy NOTpeOy B 301IbIIEHHI HAsBHOT
MOTY>KHOCTI1 €JIEKTPOCTAHITIH;

— Yy BIINOBIOZHOCTI 10 MOTpeO B JOAATKOBIA TE€HEPYIOYIH MOTY>KHOCTI,
BPaxOBYIOUM PEKOMEHJALli Ta IPUUHATI PILIEHHS MO PEKOHCTPYKIIi, TEXHIYHOMY
MEPEOCHAIIEHHIO Ta MIABUIICHHIO TMOTY>KHOCTI ICHYIOYHX €JIEKTPOCTAHIlI!
BU3HAYAIOTH!

e noTpely B CIOPY/KEHHI HOBUX €JICKTPOCTAHIIIN Ta iX MOTYXKHICTB;
® ONTUMAJIBHUN CKJIAJ T€HEepyIUoro oOJiaJHaHHS Ta HEoOXimTHWM (3
HOPMOBAaHHMM  3alacoM) pETYJIOIOYUN  Jiama3oH HOBUX TeHEPYIOUUX

MOTY>KHOCTEH, 3 BpaxyBaHHSAM BHUMOT IO JI0 iX Y4acTi B YCIX CKJIQJIOBHX
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pe3epBy MOTYXKHOCTI Ta PETyJIOBaHHI HEPIBHOMIPHOCTI XapaKTEpPHOIO Jis

E€HeprocucTeMu rpadika CoKMBaHH 1 KOIMBaHb MoTy)HOCTI BJIE.

—  YTOYHIOIOTh BUMOTU IO [0 THUIY TE€HEPYIOUOro OOJagHAHHS HOBHUX
CJIEKTPOCTAHIII 1 HOBOTO TEHEPYIYOro OOJaJHAHHS MJis €JIEKTPOCTAHIIIH, IO
PEKOHCTPYIOIOTh;

—  BH3HAYAIOTh BUMOTH IO JI0 ONTUMAJbHOI BEIMYMHU Ta TEPMiHIB BBOIY
HOBUX TMOTY>KHOCTEH NPH PEKOHCTPYKIli ICHYIOUMX Ta CIOPY/KEHHI HOBHUX
CJICKTPOCTAHIIIN;

—  BHU3HAYaIOTh BHUMOTH JO MAaHEBPOBUX XapaKTEPUCTUK OOJIaJHAHHS
CJIEKTPOCTAHIIIA BpPaxOBYIOYHM IX MOXJIHMBY Y4YacTh B  JOOOBHX, THKHEBUX,
CE30HHUX 1 pIYHUX PEXKUMAX EHEPrOCUCTEMH;

—  BH3HAYarOTh 00CATH HEOOX1THUX 1HBECTHILIH.

[Ipu BupimenHi 3angay, nepeniyeHux B 1.6.1, HeoOXigHO 3abe3rmeyyBaTH Ha
BIIMOBIHUM NIEPCIIEKTUBHUYN NIEPIO:

— moTtpedy B TEHEPYIYMX TOTYXHOCTSX IS TIOBHOTO TOKPHUTTS
OUIKYBaHOTO TIIONMUTY Ha TOTYXKHICTb Ta €JIEKTPOEHEPTil0 3 BpaxyBaHHIM
HEOOXIJTHOTO pe3epBY MOTYKHOCTI;

—  BHUJABaHHS TIOBHOI TIOTYXHOCTI €JEKTPOCTAHIIA B HOPMAJIbHUX Ta
PEMOHTHUX CXeMaxX BUAABaHHS MOTYKHOCTI €EeKTPOCTaHIIIH;

—  TI0 MOJIMBOCTI, MaKCUMaJIbHE BUKOPUCTAHHS MICIIEBUX PECYPCIB TMajInBa
Ta BIJIHOBJIIOBAHUX PECYPCIB;

—  MaKCHUMaJlbHe BHUKOPUCTaHHS [IIOYMX €JNEeKTPOCTaHIId 3a paxyHOK
PEKOHCTPYKIIIT ICHYIOUMX 1 OyJIBHUIITBA HOBUX I'€HEPYIOUUX MOTY>KHOCTEH Ha iX
MaljaH4YuKax;

—  TIOKpAIIEHHSI €KOJIOTIYHUX TMOKA3HUKIB MPH PEKOHCTPYKINT ICHYIOUMX Ta
J0JIepKaHHS €KOJIOTIYHUX BUMOT TIPH OyAIBHUIITBI HOBUX €JIEKTPOCTAHIIIMN.

[Tpu BU3HAYEHHI BUMOT 1110 0 PO3BUTKY I'€HEPYIOUOT OTYKHOCTI:

Ha nmepmomy erami, BpaxoByIHOUHM  HEOOXIAHICTH  MaKCHMaJIbHOTO
BUKOPUCTAHHS BJIACHUX MaJMBHUX 1 BIJHOBIIIOBAHUX PECypCiB, MPUHMAIOTH

PIILLIEHHS 110 J0 PAIliOHATBLHOTO CIIBBIAHOIICHHS Mi>X OKPEMUMH THUIIAMH CTaHIII,
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SKl TOBHHHI, HAa BIAMOBIAHY NEPCIEKTUBY, MPHUIMATH y4acTh B TOKPHUTTI
nediuTy MOTy)KHOCTI. BUKOHYIOTh T€XHIKO-€KOHOMIUYHE OOTPYHTYBAaHHS CKJIATy
TEHEPYIOUOTro 00JIaTHAHHS, YTOYHIOIOTh, TIPU HEOOXITHOCTI, PO3MIIMIEHHS HOBHUX
eJIEKTPOCTAaHIIIN, BU3HAYAIOTh OCHOBHI MapaMeTpH Ta YEProBICTh iX CHOPYIKEHHS
3 ypaxyBaHHSIM TEXHIYHOTO CTaHy [IIOYMX EJIEKTPOCTaHIIA Ta 3asBOK BIJ
BUPOOHHKIB €JIEKTPOCHEPTii MO0 TEXHIYHOTO iX MEePEeOCHAICHHS Ta BBEIACHHS
HOBUX MOTY>KHOCTEH.

Ha gpyromy erami BHKOPHUCTOBYIOTH HAIpallOBaHHS CIEIiali30BaHUX
oprasizaiiii mpo MoxauBi motyxHocTi Ta ix po3mimieHHss Ha AEC, KEC, TEC,
I'EC (I'AEC), BEC ta CEC 3 ypaxyBaHHSIM HasiBHUX NPUPOJHUX PECYpPCIB Ta
€KOJIOTTYHUX OOMEKEHb.

[TigroToBKYy MpOMO3ULINA MO PO3BUTKY TE€HEPYIOUHMX MOTYXKHOCTEH 3
ypaxyBaHHSIM Cy4aCHUX €KOJIOTIYHMX BUMOT BUKOHYIOTh B TaKii MOCIOBHOCTI:

— po3poOka peKoMeHAalld IIOJ0 PEKOHCTPYKIII Ta  TEXHIYHOTO
NEPEOCHAIIIEHHS, B TOMY YHCJl CXE€M BUAABaHHS iX MOTY>KHOCTI B HOPMAJIbHUX 1
PEMOHTHHUX CXeMaXx;

—  BHU3HAQYEHHS HEOOXIJHUX OOCATIB BBEICHHS HOBUX IOTYXHOCTEH,
YTOYHEHHS iX PO3MIIIEHHS, OCHOBHHUX MapaMeTpiB T€HEPYIOUOro OOJaJHAHHS Ta
TEPMIHIB CIIOPYIKEHHS.

CTpykTypy 1 BHMOTH JI0 TEHEpPYIOUOro OOJIaJHaHHSI Ta MOTY>KHOCTI
€JIEKTPOCTaHLINA Ha BCIX eTanax OyAiBHUUTBA 1 PO3BUTKY BU3HAYAIOTh BUXOMISUH 3
aHai3y MEepPCIEeKTUBHUX PEXUMIB iX poOOTH B JOOOBOMY, CE30HHOMY Ta PIYHOMY
IIUKJIaX 3 BpaXyBaHHSIM:

— JI0Ji MaHEBPOBOI MOTYXKHOCTI, HEOOXIJHOi JJisi aBTOMATUYHOTO
peryJIroBaHHs YaCTOTHU Ta MOTY>KHOCTI;

—  HEoOXIHOTO pe3epBYy TMOTYKHOCTI, BUXOJSYH 3 HEPIBHOMIPHOCTI
no0oBoro rpadiky croxkupanus ta pexumiB podotu BEC 1 CEC;

—  BuMor 110 pexkumiB pobotu TEC 1 mepeBipku BiAMOBITHOCTI MaHEBPOBUX

BJIACTUBOCTEH 1X 00JIaIHAHHA IO PEXKUMIB, K1 IPOTHO3YIOTHCS;
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—  BHUMOT JI0 MPOIYCKHOI 3/JaTHOCTI CUCTEMOTBIPHOI €JIEKTPUYHOI Mepexi 3
ypaxyBaHHSAM PEKUMHHX MEPETOKIB Ta ONTUMAIBHOTO BUKOPUCTAHHS MPOITY CKHOI
3patHocTi [1J1.

Bnaue 06 exmis enekmpoenepeemuxu Ha 008K

OuikyBaHUW BIUIMB O0O0’€KTIB €JIEKTPOCHEPIeTUKM Ha JOBKLUIS TpHU
MIPOTHO3YBaHHI X PO3BUTKY BH3HAYAIOTh 3 BUKOPUCTAHHSAM JIIOYUX METOIUK Ta
YKPYIHEHUX HOPMATHUBIB MUTOMUX 3HAYEHb €KOJIOTTYHUX MMapaMeTpiB HA OAUHUITIO
IPOAYKIIii, a caMe: HOPMAaTUBIB BUKU/IB B aTMoc(hepy 3a0pyAHIOIOUYNX PEUYOBHUH,
YKPYMHEHUX HOPM  BOJOCIIOKMBAaHHS Ta  BOJOBIJIBEJICHHS, HOPMATHBIB
€JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHS TOIIO.

OuikyBaHi 00CATM BUKH/IIB 3a0pyJHIOIOYMX PEUYOBHH Ta MApPHUKOBHUX Ta3iB B
aTMoc(epy HE TMOBHHHI IEPEBUIYBATH TPAHUYHUX 3HAUEHb, PETIaMEHTOBAHUX
JEp’)KaBHUMU HOPMATUBHUMH TPHUPOJOOXOPOHHUMH BHMOTaMH Ta BHMOTaMHU
MDKHApOIHUX KOHBEHIIIH, B SKUX MPUHMAE ydacTh KpaiHa.

OuikyBaHl JOJATKOBI IUIONII BIABEJCHHS 3€MENIb IIiJI HOBI 00 €KTH
CJICKTPOCHEPTETUKU CII1JT OI[IHIOBATH MO HOPMATHBAX 1X MUTOMOI 3€MJIEMICTKOCTI.
BHHATKOM € TipoeneKTpOoCTaHIlli, IOy BiABOIY 3€MeNb MiJ AKl OLIHIOIOThH 3a
MPOCKTHUMU JOKYMEHTaMH, a00 BU3HAYAIOTh 32 MPOCKTAMHU — aHAJIOTAMHU.

[aBecTuIlii B OXOpOHY MOBKULISA B MEXaX YHHHHX MPHPOIOOXOPOHHHUX
HOpPMATHUBIB Tiepen0avyaroTh B KOMITOPUCAX IMPOEKTIB EJIEKTPOCTAHINMN, e
3aCTOCOBYIOTh HOBE CEHEpPreTMYHe OOJIagHaHHSI, Ta BPAaXOBYIOTh pPa3oM 3
HEOOX1THUMHU 00CsiraMy KamiTaJOBKIJIA/ICHh B OYAIBHUIITBO €JIEKTPOCTAHIIIH.

JloaTKoB1 1HBECTHIIIT B OXOPOHY JOBKIJUIS MOJIMBI TIPH PO3MIIIEHHI HOBUX
00’€KTIB B MICIEBOCTSIX, /¢ HE JOMYCKAEThCS 301IBIIEHHS OOCSATIB BUKHUJIIB THUX
3a0pyHIOIOYMX PEYOBHH, MO SKUM TIEPEBHUINCHA TPAHWUYHO — JOIYCTHMA
KOHIICHTpAITis.

banancu nomyostcnocmi ma enepeii
banancu notyxkHocti OEC Ta perioHaJIbHUX €HEeProCHUCTEM CKIIAaroTh 3

METORO:
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—  BU3HAYCHHs 3arajibHOi TOTYXKHOCTI €JIEKTPOCTAHIINA, HEOOXIimHOI s
HAJIHHOTO TOKPUTTS HABAaHTAKCHHS;

— BHU3HAQYEHHA  pPO3MIpIB  OOMIHHHUX  TIOTOKIB  MOTYXHOCTI  MIX
CHeprocucTeMaMi 3 ypaxXyBaHHSM IMPOIYCKHOI 3JaTHOCTI CHCTEMOTBIPHHUX
3B’SI3KIB MK €HEPrOCUCTEMaMH.

Butpatna wuyactuHa OanmaHCy TOTY>KHOCTI OKpPEMOi E€HEprocucTeMHU
CKJIQJAETHCS 3:

—  CYMIIIEHOTO MaKCUMyMY HaBaHTa)KEHHS €HEProCUCTEMU;

—  pO3paxyHKOBHX MEPETOKIB MOTY>KHOCTI Ha EKCTIIOPT Ta MEPETOKIB B iHIIII
€HEPrOCUCTEMM.

[IpuxoaHa yacTrHa OanaHCy MOTY>KHOCTI CKIAAA€ThC 3:

— po0Oo4oi  MOTYXHOCTI  €NEKTPOCTaHIiN  (HasBHA  MOTYXHICTb 3
BIJIpaxXyBaHHIM PE3EPBY);

—  IMOopty NOTYKHOCTI Ta TIEPETOKIB MOTY>KHOCTI  BIJ  1HIIMX
€HEPrOCUCTEM.

BcraHoBieHy MOTYXHICTh €JNEKTPOCTAHIIIA Ha TEpPCHEKTHBY BHU3HAYAIOTH 3
ypaxyBaHHSAM BBEJICHHSI MOTY>KHOCTI, 1110 HAMIYAETHCA, Ta JEMOHTAXY (PI3UYHO Ta
MOpaIbHO 3HOIIEHOT0 001 THAHHS.

HasiBHa MOTY>KHICTh €JIEKTPOCTaHIIIN, sIka BPaXOBYEThCS B OajaHCI HA MOMEHT
OPOXO/PKEHHS PIYHOTO MAaKCUMyMy, IPUIMAETbCcsl SK CymMa BCTAaHOBJICHHMX
NOTY>KHOCTEM 3a BIJpaxyBaHHSIM iX HasABHUX OOMEXEHb IO MOTYXKHOCTI.
BcTanoBneHa MOTYXHICTh €JIEKTPOCTAHIIIA MOXE OOMEXYBaTUCS TEXHIYHUM
CTaHOM OO0JaJHAHHS, Ha Tepio OCBOEHHSM OOJIaJIHAHHS IICIISI BBOJIY 00 €KTY, Y
pa3i 3HWkeHHAM Hanopy ['EC Huxkve mnpoeKTHOro piBHA, Yy pa3l HasBHOI
mBuakocti BiTpy s BEC abo comsunoi pamiamii mams CEC, Hmkue
pPO3PaxXyHKOBOI BETMYMHU SKAa MPUHAMANACh IS IaHOT MICIIEBOCTI TPU BUOOPI X
eJIEKTPOYCTAaHOBOK, y pa3i HEMOBHOTO MMPOEKTHOTO 3aBAaHTAXKEHHS TEIJIOBUX
Bimoopie TEIl, y pa3i oOMmexxeHb B Mepexi IO BHUIABAHHIO TMOTYXKHOCTI
€JICKTPOCTAHIIIN, MPU HEAOCTATHHOMY 00Cs31 MajguBa ab0 3HMKEHHI HOTO SKOCTI

HIDKYE TTPOCKTHOTO PIBHS TOIIIO.

Jinct

Jb 141.1722.21-000 I13

N3m.

et Ne noKym. Noanuce | Oata

145




[Tpu cxknaganni 6anancy OEC Ha nepcrnekTuBy Oifbllie HIXK 5 POKIB CymMapHe
3HIJKEHHSI TIOTY>KHOCT1 enekrpoctaHiiii, kpim BEC 1 CEC, 3a Bka3aHuUMH
IpUYUHAMH JOMYyCKaeThest mpuiiMatu sk 10% Bil BCTaHOBJIEHOI MOTYXHOCTI, a
st BEC 1 CEC, six 50% Ha epcreKTuBy pik 1 OibIe.

B minoMy pesepB MOTY>KHOCTI €HEPrOCUCTEMH MICTUTh PO3PAXYHKOBUM 1
CTpaTeriuHui pe3epBH MOTYXKHOCTI. Po3paxyHKOBUI pe3epB BKIIOYAIOTH B OalaHC
MOTY>XHOCTI €HEProCMCTeMH Ha BIJIMOBIIHUM TMEPCHEKTUBHUM IepioJ 1 BIH
CKJIQ/Ia€THCS 3 PEMOHTHOTO Ta ONEPAaTUBHOTO PE3EPBIB.

PeMonTHUI pe3epB MpU3HAYCHHM 1T KOMIIEHCAIlli TMOTYXKHOCTI 00JIaIHaHHS
CJIEKTPOCTAHIIINA, $KE BHBOJUTHCS B IUIAHOBUM (CepenHid, MOTOYHHM 1
KamiTaabHU ) PEMOHT.

B cepennbomy mo OEC VYkpaiHu HOpmMa pe3epBy Ha NOTOYHUA PEMOHT
CTaHOBUTH He MeHIe 4 — 4,5% BiJl CyMapHOi HassiBHOI MOTY>KHOCTI €JIEKTPOCTAHIIIH
1 BpaxoBY€eThCs y OajaHcax Ha BIANOBIIHI IEPCIEKTUBHI NEPI0IH.

PezepB a1 BUKOHAHHA KamiTajdbHUX Ta cepelnHix peMoHTIB B ymoBax OEC
VYkpainu, sk npaBuio, y OajaHcax He mnependadaroTb (PEMOHTH BUKOHYIOTH B
nepioj] Ce30HHOTO 3HM)KCHHS HaBaHTAXKCHHS).

OnepaTUBHUN pe3epB MOBHMHEH BPAXOBYBATHCS MPHU CKIIAJaHHI Oylb-IKOTO
OajlaHCy TOTYXKHOCTI Ta BKJIIOYATH [IB1 CKJIQJIOBI: pPE3epB MJisg KOMIICHcCAIlll
MO>KJIMBOTO aBapiiHOTO 3HUKEHHS TE€HEPYIOUOi MOTYXKHOCTI BHACTIOK BIIMOB
oOJlaTHAaHHS EJICKTPOCTAHIIA; Ta pe3epB Uil KOMIICHCAIlli HenepeadadyeHux
BIJIXWJIEHb T'€HEPYIOYOi MOTY>KHOCTI €JIEKTPOCTAHI[IN BiJl 3aIJIAHOBAHOTO JJOOOBOTO
rpadiky 3 ypaxyBaHHSM TaKOX MOKIIMBOTO Hemepen0adyeHoro BIAXUIICHHS Bi
J000BOT0 Tpadiky MOTYXKHOCTI €JIEKTPOCTAHIII HETapaHTOBAHOI MOTY>KHOCTI.

Bennunna MOXXIIMBOTO HeTlepe10aqyBaHOTO BIAXUIEHHS B rpadiky cyMapHOi
MOTY>KHOCT1 €JICKTPOCTAHI[I HErapaHTOBAaHO! MOTYXHOCTI MIOBUHHA BU3HAYATHUCH,
BUXOJISIYM 3 aHaNi3y CTaTUCTHUYHUX JaHUX, a MPHU iX BIJICYTHOCTI (0 MOMEHTY iX
HAKOMWYEHHS) CJIJ TpUHAMaTH pe3epB sl E€JIEKTPOCTAHINN HerapaHTOBaHOI

MOTY>HOCTI B po3mipi 50% BiJ HasBHOI MOTY>HOCTI.
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B OEC VYxkpainu HOpMa pe3epBy Hjisi KOMIIEHCAIlli aBapiitHOTO 3HIKCHHS
reHepyrou0i MOTY>XKHOCTI (aBapiiiHuil pesepB) ctaHOBUTH 4,5 — 5 % BiJ cymMapHO1
HAsSIBHOI TIOTY)KHOCTI €JICKTPOCTAHIIIN, ajie¢ He MEHIIEe HIK BETUYMHA MOTYKHOCTI
HANOUTBIIIOr0 eHeprodIoKy, 10 MPUIIMAE y4acTh B MPUXOJHOT YaCTHHI OamaHCy Ta
HE MEHIIIE BEJIMYMUHHU, BIJIMOBITHO JI0 TIOTIEPEHHOTO ab3alry.

[TincymMmkoBa onTMManbHa BETUYHMHA OINEPATHBHOIO PE3EpPBY, LIO0 BPaxoBYE
MOXIJIMBI ~ BIJXWIEHHS  OajlaHCy  MOTY>KHOCTi, = MOBMHHAa  €KOHOMIYHO
OOIPYHTOBYBAaTHCh NUIAXOM IOPIBHSHHS BTPAT B OYIKyBAaHOTO HEIOBIAIMYCKY
eJIEKTPOCHEPTIi CIIOKMBauaM y pa3l iX 3alyuyeHHS [0 Y4acTi B ONEPATUBHOMY
pe3epBl 3 BUTpaTaMM Ha CTBOPEHHS JOJATKOBOIO OIEPAaTUBHOTO pE3EpBY Ha
€JICKTPOCTAHITISIX.

Po3MileHHsT ONMepaTUBHOTO pPEe3€pBY BUKOHYIOThH pa3oM 3 ONTHMI3aLI€l0
IOPOMYCKHOI 3JIaTHOCTI CHCTEMOTBIPHMX 3B SI3KIB MDK €HEprocucreMaMu
(eHepropaiioHaMu) — TUB. HUXKYE, 11.7.2.

3a BIZICYTHOCTI O1JIbIII TOYHOI BUX1IHOI 1H(OpMAIIii OrlepaTUBHUN PE3epPB MOXKE
npuitmMaTuce B po3mipi 10%, a po3paxyHnkoBuii peseps — 15%.

Crpareriunuii pe3epB B OEC Ykpainu HeoOX11HO niepeadadaTl Ipy CKIIaJaHH1
Oanancy Ha nepcrekTuBy 10 1 OUIbIIEe POKIB I KOMIIEHCaIlli HenepeadauyyBaHUX
BIIXWIEHb CYMapHOi T€HEPYIOYOi MOTY>KHOCTI €JIEKTPOCTaHI[I abo CyMapHO1
MOTYXKHOCT1 CIIOXKMUBAaHHS 3 Herepea0auyyBaHUX 30BHINIHIX MPUYHMH (HAMIPUKIIA]
3HaYHa €KOHOMIYHA KpH3a YU HABIIaKH, TEPOPHU3M, TEXHOreHHI aBapii 1T m) [ns
OEC VkpaiHu HOpMa CTpaTeriyHoro pe3epBy CTaHOBUTH 2,5 — 3 %  Bifg
BCTAHOBJICHOT MOTY>KHOCTI €JIEKTPOCTAHIIIM.

banancu enexkrpoeneprii g OEC Ta perioHajabHUX €HEProCUCTEM
CKJIa/Ial0Th 3 METOIO:

Butparna wacTuHa OanaHcy BKIIIOYAE IMIJICYMKOBE €JIEKTPOCIIOKHUBAHHS 3
ypaxyBaHHsM 3akauyBaHHs ["TAEC, 3aminaHoBaHoi nepeadi B iHII €HEProCUCTEMHU
Ta EKCIIOPTY.

[IpuxonHa wacThHa OajaHCy BKJIOUYA€ BUPOOITOK EJIEKTPOSHEPTii BCiMa

TUIIAaMU €JIEKTPOCTAHII{, 3aIUIAHOBAHE OJIEP KaHHs €HEPTii 3 1HIIUX €HeProCUCTEM
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ta imnopT. BupoGitox T'EC, BEC Tta CEC BpaxoByeTbcs MO cepenHii

OaraTopiyHii BEJIUYHHI.
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