MIHICTEPCTBO OCBITHU I HAYKH YKPATHU
3ATIOPI3bKHWI HAIIIOHAJIBHAM YHIBEPCUTET

TH)KEHEPHU HABYAJIbHO-HAYKOBHMM IHCTUTYT im. IOTEBHI 10.M.

Enextprunoi ixeHepii Ta Kioephi3HYHUX CUCTEM

(nmoBHa Ha3Ba kadenpu)

KBagigikauiiina poodora
nepiunii (bakajaaBpChbKHil) DIBEHbD

(piBeHb BHILOI OCBITH)

Ha TeMy 3MEHIIICHHS CIIOKUBAaHHA eJIeKTpUdHO1 eHeprii riexom Ne8 TOB «3anopi3pkuii
TUTAaHO-MarHi€EBUH 3aBO»

Bukonas: ctyaeHT 5 Kypcy, rpynu_ 6.1418-3
CHellaJIbHOCTI 141 EnexTpoeHepreTuka,
€JIEKTPOTEXHIKA Ta €JIEKTPOMEXAHIKA

(kO[] i Ha3Ba CIIeialbHOCTI)

crieriamizanii

(koq i Ha3Ba crienianizarii)
OCBITHBOI MporpamMu _ EJIeKTpoeHepreTuKa,
EJIEKTPOTEXHIKA Ta €JIEKTPOMEXAHIKA

(Ha3Ba OCBITHBOI MPOrPAMH)

Jlvaaes /1. B.

(inimiamy Ta Opi3BHINE)

KepiBauk  n.71.H., non. Kopanenko B.JL

(mocana, BYCHE 3BaHHs, HAYKOBHUI CTYIiHb, MPI3BHILE TA IHIIAIH)

Peuenzenr  Apremuyk B.B.

(mocaza, BUEHE 3BaHHS, HAYKOBUH CTYIIiHb, IPI3BHINE TA 1HIIaIIH)

3anopixoKs
2023



MIHICTEPCTBO OCBITH I HAYKH YKPAIHU
3ANIOPI3bKUHU HAIIIOHAJIbBHUHU YHIBEPCUTET

[HxeHnepHUii HaBYaIbHO-HAYKOBUM 1HCTUTYT 1M. [ToTebH1 FO.M.
Kadenpa €JIEKTPUYHOI 1HXKEHepii Ta Ki0epdi3UYHUX CUCTEM

PiBeHb BUIIIOT OCBITH nepuini (0akalaBpChbKHil) pIBEHD

CrnemianpHicTh 141 — ENeKTpoeHEPreTHKa, eIeKTPOTEXHIKA Ta SICKTPOMEXaHiKa

(xox Ta Ha3Ba)

Croemiamizanis

(xox Ta Ha3Ba)

OcBiTHS ImporpamMa EnekrpoeHepreTuka, eJ'IeKTDOTeXHiKa Ta eJ'IeKTDOMeXElHiKa

3ATBEPIKYIO
3aBigyBau kabeapu”
ALT.H., fon.—_ 3#~7 B.JI. KopaneHko

« 23 % =705 2023 poky

SABIAAHHI
HA KBAJIIOIKAIINMHY POBOTY CTYJEHTOBI

JlvaaeBy laauny BitaniiioBuuy

(mpi3BuIe, iM’s1, IO GATHKOBI)

1 Tema poOoTu 3MEHIIEHHS CHOXUBAaHHS EJIEKTPUYHOI eHeprii 1mexom Ne8
TOB «3anopi3bKuil THTAHO-MarHIEBUHN 3aBOI»
kepiBHUK podotn _ KoBanenko Biktop JIeoH110BUY, [I.T.H., IOIEHT

(mpisBuILe, iM’51, TO GATLKOBI, HAYKOBHiT CTYTiHb, BYCHE 3BAHHS)
3aTBepkeH1 HakazoM 3HY Big « 29 » rpynus 2022 poky Ne 1894 - ¢
2 CTpokK MOoJaHHs CTYJIEHTOM pPOOOTH 16 tpaBHs 2022 p.
3 Buxiaai gasi 10 poootu: IIoTyKHICTE CIOKMBAYiB €JIEKTPUYHOI €HEPrii OCHOBHOT'O
oOmagHanHs — 1261 kBT; cTpyKTypa eneKTpOoCIOKMBaHHSA: OCBITIEHHS — 21%,
eJIeKTponpuBig arperatiB — 62 %, niude oOgagHaHHs — 8 %.
4 3MICT PO3PaxyHKOBO-TIOSCHIOBAILHOI 3amuCKU (MEPEeNiK MHTaHb, SKI MOTPIOHO
po3pobutn) 1) AHami3 MOXJIMBOCTEH BOPOBA/DKEHHS 3aX0/I1B 3 €eKOHOMIi €IeKTPUIHOT
eneprii nexy Ne® TOB «3TMK» 2) BhnpoBaKeHHsI 3aXO1B IIOJO0 IMiIBUIICHHS
edextuBHOCTI enekrpocnoxxuBadus 1exy Ne§ TOB «3TMK» 3) TexHIKO-€KOHOMIYHE
OOI'PYHTYBaHHS BOPOBAUKEHHS €HEPro30epirarounx 3axo/iB.
5 Ilepenik rpadiuynoro marepiany 1) AHami3 elexkTpocmnokuBaHHs 1Hexy 2) Cxema
onnouiHiiiHa 3) Ilnan posmimeHHs oOgagHaHHs 1iexy 4) MexaHI3M NepeMIlICHHS
eraekTpoaiB  5) Cxema MeTanopizajbHOro BepcTata 6) MojepHizalls CHUCTEMHU
BeHTWIsT  7)  TeXHIKO-€KOHOMIYHI  ITOKA3HUKM  MOIIBUIICHHA  €()EKTHUBHOCTI
CJICKTPOCIIOKUBAHHS 1IEXY.




KoncynpranTu po3ainis podoTu

. C . Iligmuc, nata
. leBBI/IH_Ie, 1H1I11aJI1 Ta Imocaaa
Poznin 3aBJaHHA 3aBJIaHHS
KOHCYHI)TaHTa - o
BHJAB IPUIHAB
. — 3 //
Po3min 1 Kosanenko B. JI. n.1.H. nouenr. | - 2 1T D
Po3nin 2 Kosanenko B. JI. 1.T.H. 1OLEHT e ;
Po3min 3 KoBaneunko B. JI. 1.T.H. qo1ieHT & By
7 Jlata Bupadi 3aBIaHHS 01.02.2023 p.
KAJIEHI[APHI/Iﬁ IIJIAH
Ne Ha3pa etaniB kBamidikaiiiiHoi poooTH POX BUKOHAHHA [prmiTka
3/m eTariB poooTH
1 | AHami3 MOXKJIMBOCTEH BIPOBAHKCHHS
3aXO0iB 3 EKOHOMIi €TIEKTPUIHOI CeHepril 01.03.2023
nexy Nell TOB «3TMK»
2 | BopoBakeHHsI 3aXOMdIB MO0 ITiIBUIIICHHS
eheKTUBHOCTI  enekTpocrnoxuBanus 1exy | 01.04.2023
Nell TOB «3TMK»
3 | TexHIKO-€EKOHOMIYHE OOrpyHTYBaHHS
| OvIpyHIyBar 10.05.2023
BIIPOBAPKCHHS eHepr036ep1ra}0qI/Ix 3aXO/1B.
CryneHt . B. Jlynaes
(iHimiany Ta mpi3BUIIE)
KepiBuuk podoru— B.JI. KoBajnenko

HopMOKOHTPOJIbL IPOHAECHO

HopmokonTpoiep /Ja' ~

(iHiLiany Ta npi3BHULIE)

C.B. banumnu

(mifmuc)

(inimiamy Ta Ipi3BHINE)




PE®EPAT

[losicHroBanbHa 3amucka MICTUTH 77 CTOPIHOK, 8 PHUCYHKIB, 22 Tabumwiii,
20 mxepenn.

Temor0 MUIIIOMHOrO MPOEKTY € «3MEHIICHHS CHOKUBAHHS EJIEKTPUYHOI
eneprii nexom Ne8 TOB «3amnopi3pkuil THTAHO-MarHi1€BUN 3aBOIMY.

OO6'ext nmocmimxenusa - mianpueMctBo TOB «3TMK», mo BUKOpHUCTOBYE
JIOCTaTHBO 3HAYHY KUIBKICTh €HepreTHUHuX pecypciB. [Ipeamerom pobotu €
OiABUIICHHA PIBHA €HEProe(eKTUBHOCTI BHINE3a3HAYEHOTO  MiIMPHEMCTBA,
BU3HAUEHHs  TEXHIYHOI Ta  €KOHOMIYHOI  JOIIJBHOCTI  BOPOBAIKCHHS
eHeproe)eKTUBHUX TEXHOJIOT1H.

MeTo JUIJIOMHOTO TMPOEKTYy € TIJABHUINCHHS piBHA €(GEeKTUBHOCTI
enexktpocnokuBanHsa 1exy Ne§ TOB «3TMK», Bu3HaueHHS TEXHIYHOI Ta
eKOHOMIYHOI JOLITFHOCTI BIPOBAIXKEHHS €Heproe(eKTUBHUX TEXHOJIOTH.

B 3aranpHiif yacTUHI pO3paxoOBaHi BTpaTH MOTYKHOCTI Ta €JIEKTPOCHEPTi,
IO JO3BOJIUJIO 3alpONOHYBAaTH JEKIJIbKa 3aXOMAIB 3 €HEpro30epeXeHHs: 3MiHa
TEXHOJIOT1 IJIABKA METaTy B IIeXY IUISIXOM MOJICpHi3allil MeXaH13My MepeMileHHS
CJICKTPOAIB JYTroBOI Ieui, BIPOBaKeHHsS HOBOI cuctemMu UITY meranmopizanbHUX
BEPCTATIB, MOJIEPHI3AIlisl CHCTEMH BEHTUJIAIT 3 IEPEX0I0OM Bij 3arajibHOOOMIHHOT
10 JJOKaJIbHOI.

ExoHoMiuHAa 4YacTMHA MICTUTh E€KOHOMIYHUN aHami3 e(eKTUBHOCTI
eHepro30epirarounx MpoekTiB. Po3paxoBaHO Taki MOKA3HUKY SK: YACTA TEMEPIITHS
BapTICTh, BHYTPIIIHA HOpPMa PEHTA0ENBbHOCTI Ta TEPMIH  OKYITHOCTI

3allPOIIOHOBAHMX 3aXO0/iB. PO3IIsSHYTI MUTAaHHS 3 OXOPOHH IIparli.
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BCTVII

[lutanHs eKOHOMIi EHEPreTMYHUX PEecypciB Ha CBHOTOJHINIHIA JEHb €
aKTyaJbHUM 1 BUHHUKA€ TEpell KOKHUM IPEACTaBHUKOM CYYaCHOTO CYCHIIbCTBA.
3anaciB eHepropecypciB Ha VYKpaiHi 3alMIIA€EThCS BCE MEHILE, a Ipolec IX
BUJIOOYTKY CTa€ NyXe CKJIagHUM 1 HeOe3neyHuM. BukopucTaHHS HETpaaMIIHHOI
CHEepreTUKH 1€ HE 3HAMIIIO IHUPOKOTO PO3MOBCIOKEHHS B YKpaiHi. €AMHUM BUX1
- 116 eKOHOMIsI eHepropecypciB. B manuii yac y CBITOBiM €HEPTeTHIll MPOCTEKYETHCS
CTifiKa TeHEHIsl A0 30UIbIICHHS BUPOOHHUITBA 1 CIOKMBAHHSA €HEPTii, 0COOIMBO
elleKTpu4HOi. HaBiTh 3 ypaxyBaHHSIM 3HAYHUX CTPYKTYPHHUX 3MIH B MPOMHCIOBOCTI
Ta TIEPEX0/ly Ha eHepro30epiraroyi TEXHOJIOTII, MOTpeOr B TEIUIO- 1 €JIEKTPOCHEPrii B
HANOIMK41 JECATHIITTS OyAyTh TUIBKH 301JIbLITYBATHCA.

B Ginb110CTi 1epkaB CBITY €HEPro30epekeHHSI BBAKAETHCS OJJHUM 3 TOJIOBHUX
NPIOPUTETIB E€HEPreTUYHOI TOJITHKK, a TUTaHHS MiABUIICHHS e(EKTUBHOCTI
BUKOPHUCTAHHS MAJIMBHO-CHEPTeTUYHUX PECYpPCIB y BCiX 0€3 BUKIIOUEHHS CEKTOpax
E€KOHOMIKH 3 KO)KHHUM POKOM CTa€ BCE aKTyaJIbHIIIMM. TOMY OCHOBHUM 3aBIaHHSIM
YKpaTHCBKOTO YpsAy cTae 3a0e3leyeHHs! BIAMOBIAHOTO PIBHS €HEProeeKTUBHOCTI
HAI[IOHAJIbHOI €KOHOMIKH SIK 3aIOPYKH i1 He3aJeKHOCT] BiJ] IHILIUX KpaiH.

OTxe, OCHOBHE 3aBJaHHA Ha MUIAXY MIJABUIICHHS €HEeProedeKTUBHOCTI
YKpaiHChKOI EKOHOMIKHM TMOJsSirae B TOMy, II00 3 OJHIE] CTOpPOHU 30€perTu
IHTENIeKTYaJlbHUIl 1 TBOPYMH TMOTEHINAN Halli, a 3 1HIIOro OOKy - 3a0e3MeuuTH
PUHKOBUH IIOIIAT HA HBOTO.

B mpormeci BrnpoBamKeHHS €Heproz0epiralouymx 3axoiB Ha IPOMHUCIOBOMY
MIMPUEMCTBI OCHOBHOIO CTPATEr14YHOK METOIO € MiJBUILCHHS €HEProe(eKTUBHOCTI,
OT)KE€ MOHATTS MOTEHIIaTy €HEepro30epekeHHsI MIANMPUEMCTBA MOXKIIMBO BHU3HAYUTU
K CHCTEMY B3a€MOIOB’SI3aHUX I[MOTOYHUX Ta MEPCIEKTUBHUX, BHYTPIIIHIX Ta
30BHIIIHIX MOJIMBOCTEH, MOOUTI3AIINHUX 34aTHOCTEH KEpIBHUKIB Ta MEPCOHATY
HiANPUEMCTBA 0 NMEPETBOPEHHS JOCTYIHUX BX1IHUX PECYPCIB 3 METOIO MiABUIICHHS

eHeproepeKTUBHOCTI BUPOOHUIITBA.
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CydacHull cTaH €KOHOMIKHM HaJlae 6araTo MOXJIMBOCTEH LI0JI0 palliOHATIBLHOTO
BUKOPHUCTaHHA eHepropecypciB. OfaHak, Ha MIKpOPIBHI II€ HEIOCTATHBO MPUALIAIOTH
yBaru TMHTAHHIO BIPOBAKEHHsS  eHepro3oepiratounx TexHousoril. [Iporec
BIIPOBA/KEHHSI €HEpro30epiraloynx 3axoJiB Ha MIJIPUEMCTBI YCKIAIHIOIOTHCS
HEJIOCTAaTHICTIO (DIHAHCOBUX PECypCiB, 3pOCTaHHSAM TapudiB Ha EHEPreTHYHI
pecypcu, nedimuromM KBaliiKOBAaHOTO IMEPCOHANy Ta BIJACYTHICTIO MOTHBAIIl]
IPOMUCIIOBUX MIJMPUEMCTB y XOJ1 peaii3allii 3axo/iB MO0 3HWKEHHS BUTpAT Ha
enexkTpoeHeprito.  OTke, yHOpaBlIiHHS  1HHOBAIlIMHUM  PO3BUTKOM  CHCTEM
eHEpro30epekeHHs Ta BIPOBAHKCHHS €HEPro30epiratounx 3axo/liB CTAE MOKIUBUM
JUIle 32 YMOB CTBOpPEHHS €(EKTUBHOTO E€KOHOMIKO-OpPTaHi3alliifHOro MeXaHi3My
roCroJIaplOBaHHs, 10 0a3yeThCs Ha BUKOPUCTAHHI 1HHOBAIIIMHOTO TOTEHIIIATY
eHepro30epekeHHs TPOMHUCIIOBO MiANPHUEMCTBA.

OcCHOBHMI TIOTEHIIIA]l €eHEePro30epeKeHHs — 11e eKOHOMIsl eHeprii y mpoiieci ii
crioxkuBaHHs. Lle crocyeThes, Hacamriiepes, eleKTpuuHOi eHeprii. Tomy BaromMum
HANpSIMKOM €HEpro30epexeHHs, sl MOAIOHHX O0’€KTIB, IO pPO3IJAAAETHCA B
JTUTJIOMHOMY TIPOEKTI, € 3MEHIIEHHS BTpaT B IMPOMDKHUX JaHKaX oOO0JaJHaHHS,
CIOKMBayax eJEKTPUYHOI EeHeprii, a TaKoX eJIEeKTPOMEepekax, B SKHUX BTpaTu
csaratoTh 30 BIICOTKIB.

B po6oTi mpoBOAUTHCA aHali3 €EeKTPOCHIOKUBAHHS MIANPUEMCTBA, HA OCHOBI
SIKOTO TPOIOHYIOThCS 3aX0Au 3 eHepro3oepexkeHHsd. [lpuaineHa yBara HMUTaHHSIM
OXOPOHHU TIpalli Ha BUPOOHUIITBI.

BrineHHss po3rasHyTHX y poOOTI 3aXOAIB y JKHUTTA € IIUJIKOM peajabHOIO
MEPCIEKTUBOI, 1 JI03BOJUTH, 3a TMOMEPEAHIMH OIlIHKAMH, 3HHU3WUTU IOPIYHE
CHoXKMBaHHA eyiekTpuyHoi eHeprii mianpuemctBoM TOB «3TMK». Co0iBapTicThb
MPOIYKIli MPU IIBOMY MOKE CYTTEBO 3HHM3UTHCA. Y paMKax peaizarlii MOJITHKH
eHEepro30epeKeHHs KIIFOUOBHM HaIpsIM — yIOCKOHAJIEHHS MEXaH13MiB (piHaHCYBaHHS
€Hepro30epiraroumx 3axojliB, 30KpeMa, 3a0XO4YeHHs caMO(iHAHCYBaHHS iX
MIIPUEMCTBAMHU. 3a BIJICYTHOCTI peaJlbHUX JKepen ¢iHAHCYBaHHS 3axOJliB 3
€HEepro30epekeHHs JOLUIBHO TMepeadauuTu CTBOPEHHS (OHAIB €HEepro30epeKeHHs

Ha IMANPUEMCTBAX, HAIIOBHEHHS SKUX 3MIMCHIOBAJIOCS O Ha OCHOBI MiJIBIOBOTO
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OTOAATKYBAaHHSI MIPUPOCTY MPUOYTKY, OTPUMAHOTO B pPe3yJbTaTi eHepro30epiratoumx
3aXO/iB.

BropoBamkeHHs 3axofiB 3 eHepro30epekeHHsT Hece 3a COOO0K HE TIIbKH
3MEHIICHHS KIJTBKOCTI CIIOKHUTOI MIAMPUEMCTBOM EJIGKTPUYHOT eHeprii, ane i

3HUKEHHSI COOIBAPTOCT1 BUX1HOT TPOTYKIIi.
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1 AHAJII3 MOXKJIMBOCTEM BITPOBADKEHHS 3AXO/IB 3 EKOHOMII
EJIEKTPUYHOI EHEPT'II LIEXY Ne8 TOB «3TMK»

1.1 KopoTka xapakTepucTuka 00’ €KTa JTOCITIKCHHS

Huinposcekuii Mar"ieBui 3aBop (HuHi - JIT «3TMK») craB 3acHoBaHO 23
rpyaas 1935 poky. 3a BHCOKI BUpPOOHWYI JOCATHEHHS B KBITHI 1939 poky
JIHITIPOBCHKMIA MAarHi€BHIA 3aBOJ HArOPODKCHHWHN opaeHoM TpymoBoro UepBOoHOTO
[Ipanopa.

[Tin yac Benukoi BiTunu3HsHOI BiffHM 3aBOJ eBakyhHoBaHWi Ha Ypan. Y 1954
poLll MpUMaeThes pilIeHHs] MPo OYyAIBHUITBO B 3amOpixKKi 3aBOJY 3 BUPOOHHUIITBA
TUTAHOBOI I'yOKH.

29 uepBHsa 1956 poky 3aBoj BCTymae B JiI0 1 KpaiHa OTpUMYE NEpIIUit
BITYM3HSHUN POMUCIIOBUN TUTAH.

20 motoro 1960 poky BBEIEHO B JII0 II€X €JIEKTPOJi3y 1 OTpUMaHa Iepia
napTisi 3aI0PI3bKOr0 MICISBOEHHOTO MarHio. BUpoOHUIITBO repMaHie€BOi MpOAYKIIii
ocBoeHO B 1958 porri, a B 6epe3Hi 1964 poky - BUPOOHHUIITBO HAMIBIPOBITHUKOBOTO
KpeMHito. Y 1968 poiii po3nodyaTo BUpOOHUIITBO TPUXIJIOPCHUIIAHY.

VY kBitH1 1970 poky pimennsm MinictepctBa IM CPCP no ckmany 3aBoay
yBiiIOB CeBepoAOHEIbKUN XIMIKO-METaTypriiiHuil 3aBoji, TOMYy JIHIMPOBCHKUI
MAarHi€BHii 3aBOJI OTPUMY€E CTaTyC KOMOIHATY.

3a ycmiliHe BUKOHAHHS 3aBIaHb 3 BUIIYCKY TUTaHYy 1 MarHito, BAOCKOHAJIEHHS
TEXHOJIOTIYHUX MPOIIECIB 1 OCBOEHHS HOBUX BHUAIB npoaykuii 4 ciuna 1971 poky
KOMOIHAT HaropoKy€eThCs OpieHOM JIeHiHa.

16 rpyaus 1985 poxy VYkazom Ilpesuaii Bepxosuoi Pagu CPCP 3a Benuki
3aCJIyTd TUTAHO-MAarHi€BOi 1 HaMIBNPOBITHUKOBOI MTPOMUCIIOBOCTI, TIOCATHYTI YCHIXH
y BUKOHAHHI TJIAHOBUX 3aBJIaHb OJMHAIATOI M'STUPIYKKA KOMOIHAT HATOPOIKYETHCS
opaeHom JKoBTHeBOi peBostouii. | 11eil opAeH cTae TpeTiM 3a paxyHKOM Ha Ipamnopi

KOMOIHATYy.
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23 rpyans 1993 poky, 3 NpUYMHM HACTaHHS KOHBEPCIMHUX IMPOIIECIB, SKi
COPUYMHIIIA 3a COOOI0 pI3KMIl crmajg NOMMTYy Ha MPOAYKLII, y 3B'A3KYy 3 ii
HEKOHKYPEHTOCIIPOMOXKHICTIO OYJI0 MPUIHATO Ba)KKE PILIECHHS IPO 3yIUHKY TUTAHO-
MarHi€eBOro BUPOOHUIITBA.

Bignosigno no JepxaBHoi nporpamu «Tutan Ykpainn» Ha 3TMK BukoHanuit
KOMIUIEKC PEMOHTHO-BIIHOBJIIOBAJIBHUX pOOIT Ta 3 3KOBTHA 1998 poky BIIHOBIEHO
BUPOOHUIITBO TOBAPHOI MPOTYKIIII.

Y rpyani 1999 poky komMOiHAT cTae Ka3eHHUM MIAIPUEMCTBOM. 3a BHUCOKHUI
BHECOK Yy PO3BUTOK MeETalTypriiHOl ramxy3i YKpaiHd, BIJHOBICHHS BUPOOHHIITBA
ry04acToro TUTaHy, a TaKOX 3MIIHEHHS MIXHAPOJIHOTO CIIBPOOITHUIITBA B I
chepi, y 2000 pori, pimenasm Ilpesuaii MixHapoaHOT KaapoBOi akajaemii,
OIANPUEMCTBO  Haropo/ukeHe opaeHoM [lomanu. 3 MeTo0  MiJABUINECHHS
e¢()EeKTUBHOCTI BHUPOOHHUIITBA Ha KOMOIHATI TOCTIHHO MPOBOJATHCS POOOTH 3
MOJIEpHI3aIlli Ta TEXHIYHOIO TIepeo30pOEHHS BUPOOHMIITBA, BJIOCKOHAJICHHS
TEXHOJIOT11, MIJBUIIEHHS SKOCTI MPOAYKIIi, IHTeHCU(]IKaIll BUPOOHUIITBA TYyOUATOTO
TUTaHY, M1ABUILEHHIO BUIYYEHHS Or0 BULUX COPTIB.

29 rpyans 2008 poky Ha KOMOIHATI yCHIIIHO MPOBEACHI rapsidi BUPOOYBaHHs
€JIEKTPOHHO-TIPOMEHEBOI YCTAHOBKH 1 OTPUMAHO MEPIINNA THTAHOBUN 3ITUTOK.

4 ciung 2011 poky, Ha mijacTaBi Hakazy MiHICTepCcTBa MPOMUCIIOBOI MOJITUKU
VYkpainu, kazenHe mignpueMctBo «3TMK» mepeTBopeHO NHUIIXOM peoprasizailii B
Jep>KaBHE. 3aropi3bKUil TUTAHO-MarHi€BU KOMOIHAT - e€AuHe B YKpaiHi 1 €Bpori
HiANPUEMCTBO 3 BUPOOHHUIITBA TUTaHy ryouactoro - metrany XXI cTomiTrs, meramy
BHUCOKHUX TEXHOJIOTIH.

20 ciyns 2012 poky B xuTTi Tpynosoro konektuBy Il «3TMK» BinOynacs
3HaMmeHHa nois: B 11.30 3 meui Oyna BUTiArHyra peropta 3 topiterinoro 100 000-ro
TOHHOIO TUTaHy I'yO4YacTOro 3 MOMEHTY 3allyCKy TUTaHOBOrO BUpPOOHHIITBA B 1998
porti

VY uepBHi 2013 poky mignpueMcTBO TpuitHsI0 Yuacth B XI MixnHapomHoi
koHpepenti «Ti - 2013 CHI» 1 6yno npeacTaBieHO Aeeraii€ro B CKIajl KepiBHUKA

3TMK - Cuaka Bomommmupa BiktopoBuya. Pobora B pamkax KoH]epeHiii
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npuHecia SK «HAyKOB1 JUBIACHAW», TaK 1 MIJBHUINWIA IMUDK TMIINPUEMCTBA B
CEpEIOBUIII «TUTAHOBHUX» KOJIeT. bynn MOCSATHYTI AOMOBJIEHOCTI B cepi HAYKOBO-
TEXHIYHOT'O CHIBPOOITHHUIITBA 3 METOIO YCIIIIHOI peajizalli MjiaHiB PeKOHCTPYKIIii
KOMOIHATy 3 psIOM MPOBIAHUX HAYKOBO-AOCTIAHUX 1 TPOEKTHUX I1HCTUTYTIB
TUTAHOBOI Trajly31 1 KOJIbOPOBUX METAIIB.

Y 2020 pomi 3 mpuxogom Ha TOB «3TMK» edexTuBHOro crpaTeriyHoro
iuBectopa Group DF kxomOiHAT moOCTIHHO PO3BUBAETHCA 1 € AKTUBHUM YYaCHUKOM
collaibHO-eKOHOMIUHMX  mporeciB. TOB  «3amnopi3pkuii  TUTAHO-MarHi€BUi
KOMOIHAT», MO BXOAUTh B TUTaHOBuW Oi3Hec Group DF, po3mmuproe acopTUMeHT
TOBapHOI MPOJYKIlii, OCBOIBIIM B MPOMHCIOBUX OOCSATax TEXHOJOTII0 BHUITYCKY
TUTAHOBUX 3JUTKIB 1 cs10iB Mapok Grade-1, Grade-2, a TakoX BHCOKOJIETOBAaHHMX
TUTAHOBUX CILUIABIB.

Y tpaBHi 2020 poxy Yy BHUpPOOHHUIITBO THUTAHOBUX 3JIUTKIB BKJIIOUYEHO
CTPIYKONUJILHUM BEpCTaT, Ha SAKOMY 3a0€3IeUyeThCs 3p13 METally 3 yKpal Majaum
piBHEM BIJIXOJiB, B pe3y/ibTaTi YOTO MOBEPXHS piBHA 1 HE BHMAarae J0JaTKOBOI
nutihoBkU. TakuM YWHOM, Ha JUISHIII MEXaHIYHOI OOpPOOKM THUTAHOBUX 3JIMTKIB
BANOCS CcpOpMyBaTH anapaTHO-TEXHOJOTIYHUI JAHIIOXKOK 10 CTaHJapTaM
BUPOOHUIITBA TPOTYKITIi.

VY uepBHi 2021 poky ¢axiBusmu Bureau Veritas Certification npoBegeHo Ha
KOMO1HATI JIarHOCTUYHUN ayJUT Ha TOTOBHICTh MIAIPUEMCTBA 10 cepTUdikamii 3a
BUMoramu Mixkaapoanoro cranaapty EN 9100 «Cepis aepokOCMIYHUX CTaHAApTIB.
CucreMu MEHEIKMEHTY SIKOCTD». AyIUTOp MIATBEPAUB TOTOBHICTh MIAMPUEMCTBA 10
ceprudikaiii, 3a3HauuBIM, 1m0 B 1imomy CMK BiamoBizae HEOOXITHUM BHUMOTAM.
Ceptudikariis 3a crangaptom EN 9100 Bu3HaueHa sSK OJHA 3 MEPIIOUYEPrOBUX
3aBJaHb JUIsS  TignpueMcTBa. HasBHICT, cepTudikara BiANOBIIHOCTI CHCTEMH
MEHEKMEHTY SKOCTI BUMOTaM IbOTO CTaHIaPTy JOMOMOXKE KOMOIHATy OCBOITHCS Ha
PUHKY BUPOOHMIITBA TUTAHY ISl aBIaKOCMIYHOT TalTy3l.

B ocHOBI TexHONOrii BUPOOHUIITBA THUTaHy JIeXKUTh mporec Kpoma.

OTpuMmaHHS TUTaHy BIJHOBJIEHHSM 3 BaKyyMHOI JUCTWJISLIEI0 mependavae
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OXOJIO/KEHHS TYOKH (OTPUMAHOI IPH BIJIHOBJICHHI TETPAXJIOPUy TUTAHY Mar”iem)
nepe HaCTYIHUM 11 HarpiBaHHSAM JJIsl IPOBEACHHS BAKYYMHOT TUCTHIISLII].

Onuc TEXHOJOTTYHOT CXeMU BUPOOHUIITBA TUTaAHYy I'y04YacToro.

TexHonoriuna cxema BUPOOHMIITBA THTAaHy T'yOUacTOrO BKIIOYA€ HACTYIHI
OCHOBHI TMEePEILIIH:

OTPUMaHHS TUTAHOBOI'O IIJIJAKY METOAOM IUIaBKU JIbMEHITOBOI'O KOHIIEHTPATY B
pyaHo-tepmiunoi neui (PTII);

OTPUMAaHHS TUTAHOBMICHOI LIUXTH;

OTPUMAHHS TETPAXJIOPHUTY TUTAHY TEXHIYHOTO;

pekTudikaiiifHe OUUIIEeHHs TETPaXJIOPUAY TUTAHY TEXHIYHOTO;

BIJIHOBJICHHSI TUTAHY 3 TETPAXJIOPUAY TUTAHY MarHieM;

BaKyyMHa cernapartis;

nepepoOka OJIOKIB TUTaHY I'y04acToro.

OTpuMaHHS TUTAHOBOTO HUIAKY METOJIOM IJIaBKHU 1IbMEHITOBOTO KOHILEHTPATy
B PTIL.

BupoOHUIITBO TUTAHOBOTO MIJAKY CKJIAJAAETHCA B BITHOBHOI PYAHO-TEPMIYHOI
eJIEKTPOIIaBKH 1JIbMEHITOBOTO KOHIIEHTpaTy 3 BMicToM Ti0O; He menm 63% chijabHO
3 BYIJICLIEBUM BIJHOBHHKOM - BYTLIIM, KOKCOM a0o0 aHTpauuToM. [Ipoiiec miaBku
1JIbMEHITOBOTO KOHIIGHTPATY 1 BYTJICLIEBOTO BiJIHOBHHUKA, MOMEPEIHBO MOAPIOHEHOTO
70 po3Mipy mMaTKiB He Outbine 10 MM, TpoBOasATh B pyaHo-TepmiuHiit medi (PTII)
npu Ttemneparypi (1650-1800) °C. Ilicas 1poro nUIaK 3JIMBAOTh 1 MICHA
OXOJIO/IPKEHHS HAMpPaBJISIOTh HA MIATOTOBKY IIMXTU. Y TBOPEHHH B pe3yibTaTi IJIaBKU
MOMYTHUI MeTaj BUBO3UTHCS HA CKIIAJ JIUIS peaii3allli COKUBaYeBi.

OTpuMaHHS! THTATHOBMICHOT IIMXTH.

TuTaTHOBMICHY MIUXTY OTPUMYIOTH 3MIIIyBaHHSIM THUTAHOBOTO IILIAKY,
BYIUICIICBOIO BIJIHOBHUKA 1 XJIOPUCTOro HaTpito (moBapeHoi coumi). Ilepen
3MIITYBaHHSIM TUTAaHOBUU IUIAK 1 BYTJICLIEBUN BIJIHOBHUK JPOOJISATH 1 MOAPIOHIOIOTH.
[linroToBNEHAa THUTATHOBMICHA IIHMXTa TMPSAMYE HA JUISHKY XJIOPYBaHHS IS

BUPOOHHUIITBA TETPAXJIOPUAY TUTAHY.
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OTprMaHHs TETPAXJIOPUY TUTAHY TEXHIUYHOTO.

Terpaxmopua  TUTaHy  TEXHIYHMHW  YTBOPIOETbCS  MpPH  XJOPYBaHHI
TUTAHOBMICHOI LIMXTU B PO3IUIABI COJIEH B COJILOBOMY XJIOPATOPU 1 MOJAJIBILION
KOHJIEHCAIlli, M0 BHUXOAWTH 3 XJjoparopa maporazoBoi cymimi (III'C) B cucremi
anapaTiB KoHJeHcauii. IIpouec xJiopyBaHHS THUTAHOBMICHOI IIHMXTH BEHETHCS B
COJIbOBOMY XJIOPATOPH.

ConboBuii xs0parop - anapar 6esnepepBHoi Aii. Dopma KoKyXa HUTIHAPUIHA,
NOJIMHA IUIOCKa, 3B1A chepuuHuil. Ha moBepxHIO CONBOBOrO pO3IUIABY IIIHEKOM
BUTpATHOTO OyHKepa Oe3NnepepBHO 3aBAHTAXKYEThCS THUTATHOBMICHA muxTa. Yepes
01uH1 pypMH XJI0paTopa, pO3TALIOBaHI B HUKHIM MOr0 YacTHHI, B PO3IUIAB MOJAAE€THCS
XJIop-ra3. 3 XJIopaTopa BUBOJATHCS ABa NMpoaykTH - III'C mpoaykTiB XJ1OpyBaHHS 1
BINIPallbOBaHUN po3IiaB. BiampanboBaHuil po3IIaB BUBOAUTHCA 3 XJIOpaTopa
MepIOANYHO 1 YACTKOBO, MIC/S 0XOJOKEHHSI BUBO3UThCA Y BifBai. [1I'C BuBoauThCs
3 XxJjioparopa Oe3mepepBHO 1 HaAXOAWTh B cucTteMy amapatiB ouuineHHs [II'C 1
KoHjeHcauli TexHiuHoro terpaxiopuny turany (TTT). Amapatu oummennsa III'C:
KamMepa IWIOBa, 3pOIITyBaJbHUM CKpyOOep. Amaparu konaeHcamii TTT: naBa
MOCIIZIOBHO  BCTAHOBJIGHUX 3pOLIYBAJIbHUX KOHJEHcaTopa, Jié B Ipolecl
OXOJIO/HKeHHST BinOyBaeThcsi KoHaeHcariss TTT. TexHiunuii TeTpaxyopusl TUTaHY,
MICJIA BiJICTOIOBAHHS y BIJICTIMHUKAX, HANPaBISAE€ThCS HA JAULTHKY pekTudikaiii s
OYUIIICHHS.

PexTudikamiiina ounieHHs TETPaxJopuy TUTaHy TEXHIYHOTO.

TexHiyHMil TeTpaxJopuJ TUTAHY MiAJATa€ OYUIICHHIO BIJ BaHAJiI0, a TaKOX
BII HHU3BKO 1 BUCOKOKHIUITYUX JOMIMOK. OUYHUINEHHS BiJI BaHAIIIO IPOBOJIUTHCS
HoxuuMHu xjopugamu tutany (HXT) B xy0i1 xononu nepmioi auctuisuii. [Ipouec
pexktudikamii BkIO4ae B ceOe¢  OUYHMIEHHS  TETPAXJIOPUAYy TUTaHY Bij
HU3BKOKUIUIIYUX JOMIIIOK - TIepIla peKTU(IKaIlis, 1 Bl BACOKOKUIUISTYUX JOMIIIOK -
npyra pextudikamis. [Tpouec BeneTbcs mpu TeMmiepaTypi B KOJIOHAX peKTHdIKarlii
(120-142) °C. B mporeci pextudikariii O4MIEeHHS TETPAXJOpUIy TUTAaHY B KyOax-
BUIMAPHUKA 30MpalOThCcsl KyOOBI 3alMIIKU, SIKI MEPIOJAMYHO BHUBOMASTHCS 3 KYOIB,

T1APOTI3YIOTHCSA, & MTOTIM BUITAPOBYIOTHCSA B €JIIEKTPUYHIN €Yl BUIMMAPIOBAHHS IYJIBIT
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(IIBIT). B pe3ynbrari yTBOPIOETHCS K€K, SKUW MOXKE€ OyTH BUKOPHUCTAHHM IS
OTpUMAaHHS BaHa/11€BOTO KOHIICHTPATY.

OTpuMaHHS MarHiro €JIEKTPOJI130M XJIOPUCTOTO MATHIIO.

Marsiif 0JepKylOTh METOJIOM EJIEKTPOJITUYHOTO PO3KIAJAAHHS PO3ILIaBY
XJIOPUCTOT'O MarHiro 1 6€3BOIHOT0 KapHaITY B Oe3aiadparMeHux eiaekrposizepax. B
eJIEKTpOIIi3epax poOOUYMM PO3IUIABOM € JUXJIOPHJ MarHiro, O€3BOJHHUM KapHaIIT
KOHIIEHTpAT 1 KyXOHHa cuib. B pe3ynbTaTi mpouecy eiaeKTpoidi3y YTBOPIOETHCA
METajeBUM MarHiil, sSKud TICAsS JOJATKOBOTO OYHUIICHHS HaNpaBISIETbCS HA
BITHOBJICHHSI TUTaHy, XJOP-Ta3 - HANPABJSETbCS B COJILOBUN XJIOPATOp, a BIAXOMM:
nuiam 1 HHIEC - BuB0o3sTHCS Yy BiJiBai a00 CIIOKMBAUEBI.

BiaHOBIIEHHS TUTaHY 3 TETPAXJIOPUIY TUTAHY MarHieMm.

BigHoBNEeHHS TUTaHy 3 TETPAaXJOpUAy TUTAHy MAarHIEM TIPOBOJUTHCS B
amapaTax BIJTHOBJICHHs. Y MIATOTOBJICHUM amapaT BITHOBJICHHS 3aJUBAETHCS PIAKUAM
MarHii. Amapar 3 Marti€eM BCTaHOBJIIOETHCS B 1114 BIIHOBJICHHS, B arapar Mo1a€ThCs
TETPaxJIOpHUJ THUTaHy. Y TIpoliecl B3a€MOIl TETPaxJOpUAy THUTaHy 3 MAarHiem
YTBOPIOETBCS JAUXJIOPU MAarHito, SKUH TEpiOAMYHO 3JIMBAETHCA B KIBII 1
HANPAaBIIETHCS HA €JIEKTPOII3 JUIs OTpUMaHHs MarHiio. [licis 3akiHYeHHsS mpouecy
BIJIHOBJICHHSI amapaTr 3 PEakIiiHOI MacOl BCTAHOBIIOETHCS B XOJOMUIBHUK IS
OXOJIOJKEHHS. TpUBaIicTh OXOJIOKEHHSI CTAHOBUTH HE MEHIIe 12 ToauH.

Bakyywmna cenaparisi.

[Iporec BakyymHO1 cemapariii peakiiiiHoi Macu 3A1HCHIOEThCS HACTYITHUM
YMHOM. Armapar cemapailii 3 peakliiHOl Macor BCTAaHOBIIOIOTH B MY cemapauii i
BKJIFOYAIOTHCS HArpiBaul medi. Y mepioj] pO3irpiBy amapary cemaparlii mpoBOJIUTHCS
n'aTUrofuHHa BUTpUMKa npu Temneparypi 850°C. ¥V wmipy posirpiBy amapary 3
peakiiifHoi Macor0 TMOYMHAETHCA 1 Wae cyOusiMalis mapiB MarHilo 1 JUXJIOPUTY
marHilo. Bucokoremmeparypua ButpuMka (980-1020°C) moumHaeTbes  Imichs
3aBepIIECHHS TepioAy po3irpiBy amapary. Yac mpoliecy BU3HayaeTbess copToM PM 1
3aJUIIKOBMM THUCKOM B amaparti. [licis 3akiHdeHHs mpolecy —cemaparii
BIJIKJTIOUAIOTHCS HArpiBadi Iredi B amapaT 3aJa€ThCs aproH 1 BIH OXOJOKYETHCS

CHOYaTKy B Iedl cemaparlii, a HoTiM B XOJOAMWIbHUKY. [licist oxomomkeHHs anapar
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cemnapailli I€MOHTYIOTb, @ PETOPTY 3 OJIOKOM TUTaHy I'yO4YacTOro HampaBlfOTh Ha
nepepooxy.

B Ginb110CT! IepkaB CBITY €HEPro30epekeHHSI BBAKAETHCS OJJHUM 3 TOJIOBHUX
OPIOPUTETIB EHEPreTUYHO! TOJITHUKM, a TUTaHHS MiJBUIICHHS €()EeKTUBHOCTI
BUKOPUCTAHHS NaJIMBHO-CHEPrEeTUYHUX PECYpPCIB Yy BCiX 0€3 BUKIIIOUEHHS CEKTOpax
€KOHOMIKH 3 KO)KHHUM POKOM CTa€ BCE aKTyaJIbHIIIMM. TOMY OCHOBHUM 3aBJaHHSIM
YKPaTHCBKOTO YpsAy cTae 3a0e3leyeHHs! BIAMOBIIHOTO PIBHS €HEProeeKTUBHOCTI
HaIllOHAJIBHOT €KOHOMIKH SIK 3aIIOPYKH i1 HE3aJIeKHOCTI B1JI IHIIIMX KpaiH.

OTxe, OCHOBHE 3aBJaHHA Ha UUIAXY MIJBUIIEHHSI €HEProe(peKTUBHOCTI
YKpaiHChKOI E€KOHOMIKHM TMOJIsSiTae B TOMYy, II00 3 OJHIE] CTOpPOHU 30€perTu
IHTEJIeKTyaJlbHUI 1 TBOPYMH MOTEHINad Halli, a 3 1HIIOro OOKy - 3a0e3MeuuTH
PUHKOBUH IIOIIAT HA HBOTO.

B mporeci BOpoBa/pKeHHS €HEpro3Oepiraroymx 3axoJliB Ha MPOMHUCIOBOMY
MIMPUEMCTBI OCHOBHOIO CTPATEr1YHOI METOIO € MiJBUILECHHS €HEProe(PeKTUBHOCTI,
OT)KE€ MOHATTS MOTEHIIaly €HEepro30epekeHHsl MIANPUEMCTBA MOXKIMBO BU3HAYUTU
K CHUCTEMY B3a€MOIOB’SI3aHUX IMOTOYHUX Ta TMEPCIEKTUBHUX, BHYTPIIIHIX Ta
30BHINIHIX MOKJIMBOCTEH, MOOUTI3AIIHHUX 3/IaTHOCTEH KEPIBHUKIB Ta IMEPCOHATY
MIPUEMCTBA JI0 TIEPETBOPEHHS TOCTYITHUX BXITHUX PECYPCIB 3 METOIO ITiIBUIIICHHS
eHeproepeKTUBHOCTI BUPOOHUIITBA.

[lepepoOka 010KiB THTaHy I'y0OUYacTOro.

[lepepobka 6so0kiB TUTaHy ryouyactoro (TI') monsrae y BUKOHaHHI HACTYITHUX
oTIepalliif:

Butsr osoky TI' 3 peropty;

BU3HAYEHHS KaTeropii sikocti 010ky TT;

noai 6sioky TI Ha cKIJTaToB1 YACTHUHU - KPHUIIIO 1 TApHICAXKY;

OUMIIEHHS PETOPTH Bi 3anumikiB T1';

OUMIIEHHS BIJI MOBEPXHEBUX 3a0pyIHEHb 3 BHUAUICHHSIM HHU3bKOSIKICHUX
CKJIQJIOBUX YACTHH: HU30BHM 00pyOaTH, OiuHuii 00pydaTH, KMITIMBOCTI,

BU3HAUCHHS KaTeropii sIKOCTI 1 MO 3a KaTeropisiMd IJis iX MOJaJIbIIol

PO3ALTBHOI TEpEePOOKH;
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poOJIeHHS Ha TMpecax 1 Ipodapkax;
po3sciBanHs aApoOaeHoro TI' 3 BUAIIEHHSIM TOBapHUX (paKIliii;
coptyBaHHs ToBapHuX (pakiiii TI" 3 BumaieHHsM MIMaTKiB 3 AeheKTaMu;
BiIOIp mpoO, ymakoBKa B MIATOTOBICHY Tapy (KOHTeiHepH, OOuKH),
3Ba)KyBaHHS, MapKyBaHHs, TUIOMOYBaHHS.
VYnakoBaHuii TUTAH ryO0YacTUil KOMIUIEKTYETHCS B TOBApHI MapTii BiJMOBIIHO

710 KOHTPAKTIB 1 BIAMPABISETHCS CIIOKUBAYEBI

1.2 Ornsg cnoXuBaviB eEKTPOCHEPTI MiIPUEMCTBA

CnoxuBadiB MOXHa Kjacu(ikyBaTM 3a MPUHIMIIOM  IEPETBOPECHHS
€JICKTPUYHO1 €HEpPrii B 1HII BUH, 32 TAKUMU IPyaMu:

1. 3araJbHONPOMUCIIOBUIN E€IEKTPOIPUBOJ, 1€ BiIOYBA€THCA MEPETBOPEHHS
CJICKTPUYHOI €Heprii B MexaHiuHy. Takuil BuA TpUHMadiB 3yCTPIYAa€ThCS Ha BCIX
IPOMUCIIOBUX MIJIPUEMCTBAX, J€ AJIs EJIEeKTPONPUBOJAa Ha Cy4yaCHHX BepcTarax
3aCTOCOBYIOTbCS BCl BHAM JBUTYHIB. [lOTYyXHICTH JBHUIYHIB HaJ3BHYAWHO
pI3HOMAaHITHA 1 KOJIMBAETHCS Bl YACTOK JI0 COTEHB KIJIOBAT 1 OUIbIIIE.

2. I'pyna enexTpOTEeXHONOTTYHUX YCTaHOBOK:

a) eJeKTPOTEPMIUHI - IEPETBOPEHHS €JIEKTPUUHOIT €HEprii B TEIJIOBY (/10 HUX
BITHOCATHCS: Tedl onopy, [[yrosi meui 1 yCTaHOBKH, JAYyTrOBI €JIEKTPUYHI Medi, Hedl
eJIEKTPOIIJIAKOBOTO MEperiaBy, YCTaHOBKH €JIEKTPOHHOIIPOMEHEBOIO Harpimy,
KOHTaKTHA 1 TyTOBE 3BapIOBAHHS);

0) eNeKTPOXIMIYHI - MEPETBOPCHHS EJICKTPUYHOI €HEeprii B XiIMIUHY (10 HHUX
BIJIHOCSITbCSA: YCTAHOBKM €JIEKTPOJI3y, TrajibBaHIKa, e€JEKTpoXiMiuHa oOpoOKa,
aHOJIyBaHHS);

B) eNEeKTpOo(Di3uyHI - TEPETBOPEHHS EIEKTPUYHOI €Heprii B pi3HI BUIU

MEXaHIYHOiI €eHeprii, sfKa BUKOPUCTOBYETbCS Mg OOpOOKM BUPOOIB (IO HHUX
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BIIHOCSIThCSI: yJIbTPa3BYyKOBa 00po0OKa, MarHiTOIMITyJIbCHA 00poOKa,
eJIEKTPOTCTATUYHI (PIIBTPH).

3. OcBiTyIIOBaJIbHI yCTaHOBKU (TIEPETBOPEHHSI EJIEKTPUYHOI €Heprii B
CBITJIOBY): JJAMITA PO3KAPIOBAHHS, JTIOMIHECIICHTHI, Ta30PO3PSIIHI.

OkpeMUM BHJIOM HaBaHTAXEHHS € YCTAHOBKU JJII BEHTUJISLII BUPOOHUUUX
NpUMIIICHb. BEHTWIAIIEI0 HA3WBAETHCA CYKYMHICTh 3aXOJIB 1 NPHUCTPOIB, IO
BUKOPHUCTOBYIOTHCSI TIPH OpTraHizaiii MoBITPOOOMiIHY aJisi 3a0e3leyeHHs 3aJaHOTO
CTaHy IMOBITPSHOTO CEPEIOBUINA B MPUMIIIEHHIX 1 HA poOOYUX MICISAX BIAMOBIIHO
no CHill (6yniBenpHUMH HOpMamMu 1 TnpaBwiamu). CHucCTeMH  BEHTHIIALIT
3a0e3MevyyloTh  MIATPUMKY  JOIMYCTUMHX  METEOpOJIOTIYHMX  MapaMmeTpiB B
MPUMIILICHHSIX P13HOTO MPU3HAYEHHS.

Knacudikarist cucreM BEHTHIISLIT:

[Ipu BCchOMY PI3HOMAHITTI CHCTEM BEHTHUJIALII, 00YMOBJICHOMY MPU3HAYECHHSIM
MPUMIILIEHb, XapaKTEPOM TEXHOJIOTYHOTO MPOIECY, BUIOM IIKIJIMBUX BUJLJIEHD 1
T.1H., iX MOXHa KJI1acu(iKyBaTH 3a HACTYITHUMH XapaKTepHUMU o3Hakamu [11]:

1. 3a cnoco6oM CTBOpPEHHSI TUCKY ISl IEPEMIIIIEHHS TTOBITPSI:

— 3 IPUPOTHUM;
— 3 IITYYHUM (MEXaHIYHHM);
2. 3a npu3HAYCHHSIM:
— IPUTOYHA;
— BUTSDKHA;
3. 3a 30H010 00CITyrOBYBaHHS:
— MICIIEBA;
— 3araJbHOOOMIHHA;
4. 3a KOHCTPYKTMBHHMM BUKOHAHHSIM:
— KaHaJIbHA;

— Oe3KaHaJIbHA.
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1.3 AHai3 eIeKTpOCIOKUBAHHS T TPUEMCTBA

1.3.1. XapakTepucTUKa BCTaHOBJICHUX eJIEKTpONpUuiMayiB Ta

enexkTpoycTaHoBOK 11exy Ne8 TOB «3TMK»

OCHOBHUMH CIIOKMBAYaMU EJIICKTPUYHOT €HEprii 1exy € TEXHOJOTIYHE Ta
3BaproBajibHe 001aHaHHsA. BoHU KUBIATHCS Bia TpudazHoi Mepexi 3 gacToTor 50
I'm wmampyroro 0,38 kB. Takoxx mpoekToM mepeadadaeThCsl 3arajibHe poOode Ta
aBapiiiHe ocBiTJIeHHs Hamnpyroro 220 B.

CTpykTypa CHOXKHUBaYiB, SIKI CHOKHUBAIOTh €JIEKTPOCHEPTiI0 MPEACTABISIETHCS
Ha pucyHKy l.1 Tak: emektponpuBomu - 62%, enexTpuuHHil TpaHcmopt - 9%,

EJIEKTPOTEPMIsi Ta EIEKTPOTEXHOJIOTI - 8%, OCBITJICHHS Ta 1HILI CrIokuBayi - 21%.

EnektpoTtepmis
8%

EnekTpunyHni

TpaHcnopT

9%

Pucynok 1.1 — [Jliarpama CIIBBIIHOIICHHS €JIEKTPOCHEPrOCIOKUBAHHS
oOnagaanus TOB «3TMK»

[IpouieHTHE CHIBBIHOIIEHHS BHUTPAT EJIEKTPUYHOI €Heprii Ha KUBJICHHS

crioxkuBauiB TOB «3TMK» "Haseneno B a0 1.1.
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Ta6mung 1.1 — Crpykrypa crioxuBadiB TOB «3TMK»

Ne Hazssa [ToTyxHicTh, | BincoTox,
kBT %
1 | 3aranpHa BCTAaHOBJIEHA MOTYKHICTh
eNEeKTPOooOIaTHaH A, KBT 1201 100
2 | EnexTpoanapaTu ajisi TEXHOJOTTYHUX MPOLECIB,
kBT:
- €TIEKTPHUYHI TIeYi 136 5,6
-HarpiBaHHs 1 TepMooOpoOKa:
-HarpiBaJbHI MPUCTPOL 113 0,74
- €JIEKTPO3BAPIOBAHHS 223 12,27
3 | 3arasibHa MOTYXKHICTh €JIEKTPOABUTYHIB, KBT: 871 100
- 00poOKa MeTasiB pi3aHHIM 410 54,4
- eJICKTPU(DIKOBAHHUI TPAHCTIOPT 222 22,26
- BEHTWIALISA 1 KOHIUIIFOBAHHS 239 25,83
4 | 3aranpHa MOTYXHICTh CUCTEM OCBITICHHS 170 100
- 30BHIIIHE 31 15,96
- BHYTPIIIIHE 139 84,039

OCHOBHI €NeKTpOIpHiiMayl MiANPUEMCTBA!

— TeXHOJIOT1YHe oOyiasiHaHHsA (Bcboro Onu3bko 180 IIT.: CcTaHKW, TIpecH,
CJICKTPUYHI TT141, KOMIIPECOPU CTUCHEHOTO MOBITPS — 4 IIIT.);

— 3BapioBajibHe 00naaHanHA (61u3pk0 100 0., B T.4. 3BaprOBaJIbHI BUMIPSIMIIAYL
tuny BC-600 — 9 wr., BJAY-506Y — 14wmr., KUY-501 — 8wt., BAYY-350 — 3.,
BJIM-1001 — 6mr., «kKEMPI» - 1IT., BJAY-1201 — 2mT., BKCM-1000 — lmr.,
BJAY-504 — 4mr., BJIY-1202 — 2mrT., obmagnanus s 3BaproBanHss MIG/MAG
BAPUO CTAP 457/2 — 2mt.,000anuanns gyrosoro 3BaproBands Y /I'V-251 AC/DC
— lmrr., YII'Y-301, razomna3zmopizansia mammuaa [TInKIT - 2mT);

— KpaH-0aJIKu;
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— OCBITJICHHS  (OCBITJICHHS y BHUPOOHMYMX II€XaX — CBITWIbHHUKHA 3
moMidectieHTHUME Jamnamu tumy J[PJI-1000 Ta JIPJI-700 — 70 1mT., OCBITJICHHS
1ex1B — 3 JroMiHectieHTHUMU Jlamnamu tuny JIPJI-400 (30 mt.) 1 JAPJI-250 (10 mt.),
OCBITJICHHS MIEPUMETPY — 3 JIoMiHeclieHTHUMHU Jamnamu tuny JIPJI-250 (30 mT.) 1
JAPJI-125 (30 miT.); OCBITJIEHHS B aJAMIHICTPATUBHUX 1 MOOYTOBUX MPUMIIIEHHSIX
BUKOHAHO CBITHJIbHUKAMHU 3 JIFOMIHECIIEeHTHUMU JlaMriamu tumy JIb-36 (50 mit.);;

— BeHTWIAIIA  (IPUTOYHUX Ta BHUTSDKHMX  BEHTWISAIIWHUX  YCTAaHOBOK
notyxHicTio 3-20 kBt — 20 mr.). I{a enekTpoeHepris Ha MNPOMITIAIPUEMCTBAX
IIUPOKO 3aCTOCOBYETHCS JIJII TIPUBOJIB PI3HUX MEXaHI3MIB, ISl OCBITIICHHS, IS
PI3HUX €JEKTPOTEXHOJIOTTUHUX YCTAaHOBOK, B $KI BXOJATH: €JIEKTPOTEPMIUHI,
€JICKTPO3BapIOBANIbHI, YCTAHOBKH €JICKTPOJII3Y Ta 1H

3 tabmuui 1.1 BUAHO, IO BEIMKUN BIJCOTOK CIIOKHMBAHHS EIEKTPOEHEPTrii
NpUNajae Ha EJIeKTPOJBUTYHH, OLIbIIYy YacTHUHY SKHUX CKJIaJal0Th ACHMHXPOHHI

ABHUT'YHH.

1.3.2. JIlunamika Cro>KMBaHHA €JIEKTPOEHEPTii

Jlunamika crioxxuBaHHs enekrpoeneprii y 2021-2022 p. naBenena y tabnuui 1.2.

JlaHi mpo MicSYHE CIIOKMBAaHHS €JEKTPOCHEPTii OCHOBHUMHM CIOKMBaYaMHU Ta
tapudu Ha enekrpoeneprito 2022 p. [2] npencraBieni B Tabmumi 1.3 1 nuHamika
MICSIYHOTO CIIO’KMBAHHSI €JIEKTPOCHEPrii Ha pUCYHKY 1.3.

Ta6nus 1.2 - lunamika crioxxuBaHHs enekTpoeneprii B 2020-2021 p.

Poxu 2020 2021 2022

CroXuBaHHS €JIEKTPOCHEPrIi,
7,36 7,52 8,11
MITH. KBTXTO0Q

Butpatu, MmiH. rpH. 7,65 7,83 8,43




Ta6muis 1.3 - Piune cioxkuBaHHA enekTpoeneprii B 2022 p.

Micsup CrnoxuBaHHS €IEKTPOCHEPTi, Butparu,
2022 p. MJIH. KBT'TOI MIJIH. TDH.
CiueHb 6,52 6,09
Jrotuii 6,38 6,10
bepesenb 6,12 6,93
KBiTeHn 5,98 6,84
TpaBeHnb 6,72 6,49
UepBeHb 6,14 6,18
JIuneHnn 6,05 4,13
Ceprienb 6,76 4,64
Bepecenb 6,85 4,70
’KoBTeHb 6,97 4,78
JImcronan 6,51 4,47
['pynens 7,2 4,94
Ycboro 78,2 52,29

W, maH.kBT1-TOI

8

7

P 6,85 6,97 e
6,52 6,5
6 -
5
4 -
3 A
2 -
1 -
0 - T
Q/

2 o Q\
(JQ’Q Q,@Q \%\o‘b ¢ QQ*

Pucynoxk 1.3 - JIuHamika MOMICSYHOTO CIIOKUBAHHS eJleKTpoeHeprii B 2022 p.
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3 BUIIIEHaBEJEHUX JaHUX BUJIHO, 110 MPOTATOM OCTaHHIX 3 POKIB CIIOXUBAaHHS
EJIEKTPOCHEPT1i MiANIPUEMCTBOM CTabUIbHO 301umbmTyeThesi. Lle moB's3aHo 3 pocTom
BUIYCKY TOBApHOi MPOAYKII 1 pO3MUPEHHsAM ii acopTuMeHTy. Ilpupict oOcsry

enekrpocnoxuBanHs B 2021 p. y nopiBuszHI 3 2020 p. cknas 10%.

1.4 MosxnuBocCTiI eHepro30epekeHHs B 1iexy Ne8

1.4.1 BuxkopucTaHnHs eHepro30epiratouux eJeKTpOIBUTYHIB

OCKITbKM JABUTYHM LIMPOKO BUKOPUCTOBYIOTHCS y BHUPOOHMYOMY IpOLEC,
BOHHM CIIOXKMBAIOTh 3HAYHY KUIBKICTh €JNEKTPUYHOI eHeprii 1 MOXyTb CTaTu
npuBaOIMBUM 00’ €KTOM 3 MOIJISIY 1HBECTYBAaHHS B €HEepro3oepirarodi 3aX0/Iu.

[inecipssMOBaHU 1 CUCTEMAaTUYHUHN 301p MaHUX MO KOKHOMY JIBUTYHY, IIIO
¢ynkmionye O 2000 rommH y  piK, € [IOYaTKOBUM  €TaroM
MIJBUIIICHHS €(EKTUBHOCTI BUKOPHUCTAHHS JIBUTYHIB Ha mignmpuemctsi. [Ipu oOmiky
JaHUX TPO JBUTYHH OCOOJIMBY yBary CiiJi 3BEpHYTH Ha MICIIE€ pPO3TAlIyBaHHS
JBUTYHIB, TPU3HAYEHHs, 4YacTOTy OOEpTaHHS, HABAHTAKEHHsS, NACHOPTHI JaHi.
Bimpasy x micas orfsiay UbOTO YCTaTKyBaHHS MOKHA BIPOBAIUTH JIESKI 3aXOAH
1010 MABUIICHHS €()eKTUBHOCTI €JIEKTPOABUTYHIB Ha MiAIIPUEMCTBI.

[IpaBuibHUN BUOIp MOTYXXHOCTI €JIEKTPOJIBUIYHA JJO3BOJUTh CKOPOTUTHU
crokuBaHHs eHeprii. HaifuacTiiie ABUTYHH MalOTh HaaMIpHY MOTY>KHICTb, 100 TpH
HEOOX1THOCTI MOKHa Oylio © CHpaBUTHCS 31 3HAYHUM I€pEHABAaHTAXKECHHSIM.
EnexTpoaBUryHu MOBHHHI MpalioBaTH NpU HaBaHTaxeHH1 75-90 % BiJ iXHBOI
NacropTHOI TMOTYKHOCTI. J[0 TOro » eJNeKTPOABUTYHU OLIbIIOT MOTYXHOCTI
KOLITYIOTh JOPO’KU€E, HI’K €JIEKTPOJIBUTYHH MEHILOI MOTYKHOCTI. 3pOCTal0Th TaKOX
BUTPATHU, OCKUIBKH €JEKTPOJBUTYHU MPAIIOIOTh 3 MaKCHUMAJbHOK €(PEKTUBHICTIO

IPY HaBAaHTAXXEHH1, OJTU3BKUM JI0 TIOBHOTO.
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OnHa 3 MOXKIMBOCTEH €HEpro30epekKeHHS — YCTAaHOBKA EJCKTPOIABUTYHIB
3 YaCTOTHO-KEPOBAHHUM €JIEKTPOIPUBOIOM. BOHM 3aCTOCOBYIOTHCS Y BUIAJKAX, KOJIU
HAaBAaHTA)XCHHS EJICKTPOABUTYHA KOJMBAEThCS, 1 BIH TPUBAJIMKA Yac TpaIioe 3
HU3bKUM HaBaHTaXEHHsIM. BusHaueHHs rpadiky HaBaHTa)XKEHHS €JIEKTPOJIBUTYHA
(B1ICOTOK HABaHTAXKEHHS BIJl 4acy) Ma€ BaXKJIMBE 3HAYCHHS IMPHU OILIHIII €eKOHOMIYHOT
e(pEKTUBHOCTI: 3BUYANHO Kparie 3aCTOCOBYBAaTH 4aCTOTHO-KEPOBaHi
eJIEKTPOTIPUBOAM ISl IBUTYHIB MOTYXHICTIO Ounbim 10 kBT, mo mpamoroTs Oibi
8000 roauH y pik.

YacToTHO-KEepPOBaHI €1EKTPONPUBOIN MPUBOAATH CIIOKUBAHHS €IEKTPOCHEPTIi
y BIAMOBIAHICTG 3 pIBHEM HAaBaHTAXXEHHS, 3MIHIOIOYM 4YacTOTy OOepTaHHS
CJIEKTPOJIBUTYHA. 3aCTOCYBaHHS 4aCTOTHO-KEPOBAHMUX EJIEKTPONPHUBOIIB €EKTUBHE
JUIS BEHTWJISITOPIB, HACOCIB 1 YCTaTKyBaHHS, 4YacTOTa OOEpTaHHS SKOro HE €
KPUTHYHOIO. ENEKTpONIPUBOIM TaHOTO THITY MOXYTh CHPHSTH IiJBUIICHHIO SIKOCTI
OPOAYKINi, 3a pPaxyHOK KOHTPOJIKO  13HIDKEHHS  BapTOCTI  TEXHIYHOTO
00CITyroByBaHHS.

Hatsokka 1 perymioBaHHS —~— TACOBHX — [epeiad TaKoXK  IMiJIBHIIYE
eHeproeexkTuBHICTh. HeoOX1AHO cCUCTEeMAaTUYHO 3IIACHIOBATH KOHTPOJIb CTaHy
nacoBux mnepenad. OcnaOireHHS peMEHIB 1 PO3PEryJIOBaHHSA PEMIHHUX MPHUBOIIB
OpUBOJATH 1O 30iMbIICHHS BHUTpAaT Ha TepTda. Lle BUKIMKae 10AAaTKOBE
CIOKMBAHHS €JIEKTPUYHOI EHEeprii 1 CKOpouye TEpMIH CIyXOM pPEeMIHHOTO
npuBoay. PeMiHHI TOpUBOAM MaloTh HU3BKY BapTIiCTh, ajie s e()EKTUBHOTO
(GYHKI[IOHYBaHHS icHy€ MoCTiiHa HEOOXI1/THICTh y iXHbOMY
TEeXHIYHOMY 0OCIyroByBaHHI. HaBuaHHs mepcoHally, BIAMOBIAAIBLHOTO 32 KEPyBaHHS
CUCTEeMaMH  CJICKTPOJBUTYHIB, JOTIOMOXKE  MIJBHUIIMTH  PIBEHb  TEXHIYHOTO
00CITyrOoByBaHHS.

3aMiHa  CTaHZAPTHUX  KJIMHYACTUX  PEMEHIB  BHCOKOS(HEKTHBHUMU
PEMEHSIMU IMABUIITUTH 3arajbHy €()eKTUBHICTh €JICKTPOIMPOBOAY MPH OUIbII HU3BKHUX
BUTpaTax y IMOPIBHSIHHI 3 BapTICTIO HOBOro ABuryHa3 Ouibin Bucokum KKII.
Knua4vacTi peMeHi 3 3yO1sIMU 1 CHHXPOHH1 peMeH1 O11bIl €(heKTUBHI, HIXK CTaHIapTHI

KIuH4YacTl. BucokoedekTHBHI €NeKTPOABUTYHU (3 MiJBHUIIEHUM KOE(ill€EHTOM
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KOPUCHOI 1) TAKO)K MOXKYTh CKOPOTUTH BHUTpatH Ha eHepropecypcu. KIIJ]
€JIEKTPOJIBUTYHIB BU3HAYAETHCA SK BIACOTOK EJIEKTPUYHOI €HEprii, IepeTBOPEHOT B
MEXaHIUYHY €HEeprito.

Buxoasun 3 pitouux chorojmHi TapudiB HaA EIEKTPUYHY CHEPril0 1 IMI0A0
BUCOKHX KamiTaJbHUX BHUTPAT, HEOOXITHUX [JI1 MOJEpHI3AIlli €JIEKTPOJABUTYHIB,
3aMiHa (PYHKI[IOHYIOYMX JBUTYHIB HOBUMH (OUIbII €()EKTUBHUMH) B OLIBIIOCTI
BUIIAJIKIB HE Ma€e ceHCy. OJIHaK MepioUYHO Ha MiAMPUEMCTBAX €IIEKTPOABUTYHH BCE-
TaKu IPUXOJIUTHCS 3aMIHSTH (mo 10% Ha  pIK). [TpunbOanns
BUCOKOC(EKTUBHUX E€JICKTPOJABUTYHIB Ui 3aMIiHM CTapuX MOXXE MaTH BHUCOKY
eKOHOMIYHY €(DEeKTHUBHICTb.

YacTo eKOHOMIYHO JOUIIBHOO € 3aMiHA IBUTYHA Ha ABUTYHHM 3 Benukum KKJI,
axmo KKJI mpuBoay HE MO)KHA 3MIHUTH B iHIIoMY Micii. KoedimieHT moTyXHOCTI
MOKa3ye, HACKUIBKU €(PEKTHUBHO MPHUCTPIH MEPETBOPUTH BXIJHY HAMPYTy 1 CTPyM Yy
KOPHUCHY €JIEKTPUYHY MOTY>KHICTb.

3BITHICTH 3a  mpopoOJjeHy  poOoTy y  HampsMi  BOPOBAKEHHS
eHepro3oepirarounx 3axojiB. KokeH 3BITHIM TMepioJi yOpaBiIiHHA T'OJIOBHOTO
CHepreTuKa, IOBUHHE CKJIaJaTH BIJIOMOCTI MPO BHUKOHAHI HA MIJIPUEMCTBI
eHeprosz0epiraroui  3axoam. HeoOXigHICT,  Takoi  3BITHOCTI  TOJIATAaE B
MO>KJIMBOCTI OI[IHKHA €(peKTUBHOCTI MPOBEJECHUX 3aX0/11B 331715 TIJIaHYBaHHS BTUICHHS
NOJI0HUX, Y CyMDKHUX BUPOOHHUIITBAX.

[Ipu mpoBeleHHI MOETAlHOIO BTUICHHS MPOEKTY 3 €Hepro30epexeHHs Ha
MIEBHOMY MIAMPUEMCTBI TaKOXK MOTPIOHE CKIIAJIAHHS TaKUX BIIOMOCTEH, SIKI SBISIOTH
co00I0 YaCTUHY MPOEKTY, 00 MICTATH 1H(GOPMALI0 MPO OTPUMAHy EKOHOMIIO B
(Gh1HAaHCOBOMY Ta €HEPTETUYHOMY E€KBIBaJICHTAX.

EdextuBHa €HepreTnyHa HOJIITHKA HiAIPUEMCTBA, 0€3yMOBHO, €
3aMopyKOI0 MPUOYTKOBOTO BUPOOHUIITBA.

[InsixoM  MOiABUIIEHHS  €KOHOMIYHOCTI ~ MacoBOTO  HEPEryJbOBAHOTO
eJIEKTPOTIPUBOLY PO3PaXOBAHOTO HA HE3MIHHI, PO3PAaxXyHKOBI PEXHUMHU POOOTH €
nepexijy Ha eHepro30epirarodi €JIeKTPOJIBUTYHHU, B SIKMX 3a PaxyHOK 30UIbIICHHS

Macy aKTUBHHMX MaTtepiaiiB (3ami3za Ta Mijal) MiaBUIleH0 HOMiHaIbHI 3HaueHHs KK]I.
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Enextponsurynn 3 miaBunieHum KKJ[ 3a0e3nedyroTh 3MEHIIEHHS BUTpaT Ha
EJIEKTPOCHEPTII0 32 PaXyHOK CKOPOUYCHHS BTPAT B €JICKTPOJIBUTYHI.

3aranpHl yJIOCKOHAJEHHS ACMHXPOHHHUX EJIEKTPOIBUTYHIB 3 T1JBUILEHUM
KKJI monsaratoTs B:

- TIOJIOBXEHHI CepACYHHUKA, IO 30UPAETHCS 3 OKPEMHX IUJIACTUH 13 OUIBII
SKICHOI €JIEKTPOTEXHIYHOT CTall 3 MaJIMMHU BTpaTaMu. Taki CepJICUHUKU 3MEHIIYIOTh
MarHiTHYy 1HIYKIIIO 1, BIIMOBITHO, BTPATH B CTai;

- 3MEHIIIEHH1 BTpAT B Mijl 32 paXyHOK MaKCUMaJbHOI'O BUKOPHUCTAHHS Ta3iB 1
BUKOPHWCTAHHS MPOBITHUKIB 301TBIIIEHOTO MTOMEPEIHOTO PO3PI3y B CTATOP1 Ta POTOPI;

- enekTpoABUryH 3 miaBuineHuM KKJI Buaiise npu poOOTI MeHIe Teria, 1o
JO3BOJISIE 3MEHIIUTH MOTY>KHICTh Ta PO3MIPU OXOJIOKYIOUOIO BEHTUJISITOPA, IO B
CBOIO 4Yepry NPHBOJUTH JO 3MEHIICHHS BEHTWUJISITOPHUX BTpPAT W, BIJAIMOBIIHO, O
3MEHIICHHS 3arajJlbHUX BTPAT MOTYKHOCTI.

Sk1110 TepMiH pOOOTH €IEKTPOABUTYHA Y PEKUMI HE3MIHHOTO, HOMIHAJILHOTO
HABAHTAKEHHS BUCOKHUM, TO EJICKTPOJBUTYHH TPHU BHINEBKAa3aHUX yMOBaX OYIyTh
3a0e3meuyBaTy caMi HU3bKI €KCIUTyaTaliiHl BuTpaT. O HaK JOMUIBHICTh CTBOPEHHS
Ta BUKOPUCTAHHS €Hepro30epiralouux ABUTYHIB MAa€ OIIIHIOBATHUCA 13 BCEOIYHUM
BpaxyBaHHSIM JOJATKOBHX 3aTpaT Ha IX MOHTaX Ta 0OCIyrOBYBaHHS.

ExoHoMmiss ~ enekTpoeHeprii  IpH  BUKOPUCTAaHHI  €HEpro3depiraroumx

CJICKTPOJIBUTYHIB CKJIafa€e mpuOan3Ho 3-8% BiJl 3arajJbHOTO CIIOKUBAHHS.

1.4.2 Anani3 1OIIBHOCTI 3aCTOCYBaHHS KOMIIEHCALlli PEaKTUBHOI MOTYX HOCTI

biblIicTh  CHOXXKHMBAYiB  €JIEKTPOEHEPTii CTAHOBJATH EJEKTPUYHI MAalluHU
(IBUT'YHH, T€HEPATOPH, TpaHCHOPMATOPH), B SIKUX MPOTIKAE PEAKTUBHUN CTPYM, IO
IHAYKY€ pEaKTUBHY e€.p.C., sKa OOYMOBIIOE CTBOPEHHS (pa30BOr0 3CYBY MIXK
Hanpyrow 1 crpymoMm. IlifkiatoueHe HaBaHTAKEHHS HE TUIBKU CIOKUBA€E aKTHUBHY

eHepriro(Bigmae mpu podOTi TeHEpaTopa) 3 MEpPEeXi, a TAKOK PEAKTUBHY €HEPTII0, 110



27

NPUBOAUTH /O 30UIbIIEHHS MOBHOI MNOTYXHOCTI B cepeaHbomy Ha 20-25% 1o
BIJIHOIICHHIO /IO akTUBHOI. [Ipn HE3HAYHOMY 3aBaHTaXEHHI EJIEKTPUYHOI MAIIHHH
(xomocTtuit Xim) 3cyB (a3 MK HApPyrow 1 CTPYMOM, SIK MPaBHIJIO, 30UIBIIYETHCS,
a cosp 3MeHIyeTbcss B cepenquboMy  0,2-0,4.  Skmo HE  BUKOPUCTOBYBATH
KOMITICHCAIIII0 PEaKTUBHOI MOTY>KHOCTI, 3HAYHO 30LIBIIMTHCS CHOXXHBAaHUN CTPYM
IIPU TiM K CIOKMBaHIM MOTY»KHOCTI.

Sk mpaBWIIO, OCHOBHHM 3acOOOM KOMIIEHCAllll PEaKTUBHOI MOTY>KHOCTI B
SJIEKTPUUYHUX Mepexax MPOMHUCTOBUX MIANPUEMCTB € KOHJIEHCATOPHI ycTaHOBKU. Lle
MOSICHIOEThCST IXHIMHM 3HAYHMMH TI€peBaraM y TMOpPIBHSAHHI 3 IHIIMMH 3aco0aMu
KOMIIE€Hcallll, a caMe:

- MaJuMH, TPaKTUYHO TIOCTIMHUMHU B 30HI HOMIHAJIBHOI TEMIIEpaTypH
JIOBKOJIMIITHBOTO CEPEIOBUINA, BTpaTaMU aKTUBHOI €HEPrii, 110 HE MEepPeBUIIYIOThH
0,4% um 0,004 kB1/xkBAp KV (a514 nopiBHAHHS: B CHHXPOHHUX KOMIIEHCATOpax 1€
3HaueHHda jocsrae 10% HOMIHaIBHOI MOTYKHOCTI KOMIIEHCATOpa, & B CUHXPOHHUX

JBUTYHAX, 110 MIPAITIOIOTh B PEKUMI Mepe30ymKeHHs - 7%);

B1JICYTHICTIO YaCTHH, III0 00EPTalOThCS;

- TOPIBHSIHO HE3HAYHUMHM KaliTaIbHUMU BKJIaICHHAMU;

- MOXJIMBICTIO Mi100pYy OyIb-sSKOi HEOOX1THOT MOTYKHOCTI KOHJIEHCATOPIB;

- BCTAQHOBJICHHS iX y OyJb-SIKHUX TOUKaX MEPEKI;

- BIJICYTHICTIO IIyMY iJ] 4ac IXHbO1 poOOTH;

- TMPOCTOTa MOHTAXY U EKCILTyaTaIlii.

3a nonomororo KY MOxIHBI HACTYIHI BUAN KOMIIEHCAITIT:

1. [nmuBigyansHa (He € peryiaboBaHoio) - KY  po3TamoByrOThCS
0e3rmocepelHbO Yy EIICKTPONpUiiMadiB 1 KOMYTYIOThCS OJHOYACHO 3 HUMHU. [Ipu
IHIUBITyaJIbHIN KOMIIEHCAIllT BiJl PEAaKTUBHOTO HABAHTAXKECHHSI PO3BAHTAXKYIOTHCS HE
TIJIBKM MEPE’K1 BUIIOI HAMPYTH, a ¥ 1IEX0B1 po3NOUIbUl Mepexi. BoHa € Haiikparioro
IpU KOMIICHCAIlli OKPEMHX eJIEeKTPOCIOKUBAYIB, IO NPALMIOITh Y TPUBAIOMY
pexxumi. Hepomiku nanoro Buay KPII - 3anexuicts yacy migkmoueHHs KY Bin vacy
NIJKJIIOUYEHHS EJEKTPONpUiiMadiB 1 HEOOXIJIHICTh Y3roJKeHHs eMHocTi KY 3

1HIYKTUBHICTIO €JIEKTpONpUiiMaya, peakTUBHE HaBaHTaXEHHs aKoro kKomrieHcye Kb,
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JUTsl 3an00IraHHs BAHUKHEHHSI PE30HAHCHUX SIBUILl a00 3aCTOCYBaHHS CHeEllaJbHUX
CXeM MiAKIIOYEeHHsA (mepeMukanHs 3 "3ipku" Ha "TpuUKyTHHK", sike mepeadayae
napasenbHe MIKIF0YEHHS 10 0OMOTOK JIBUTYHA TPbOX OJHO(a3HUX KOHJIEHCATOPIB).

2. ['pynoBa (Takok HE € peryjboBaHoOl0). 3actocoByerhcsi npu KPII
KUIBKOX 1HJIYKTHUBHUX HaBaHTaXeHb, 110 npueaHadl. KY BCTaHOBIIOIOThCS B 1IeXax 1
NPUENHYIOTBCS A0 po3NnoAuIbHUMX NyHKTIB uuM muH 0,38 kBt. Bing peaktuBHOi
MOTY>KHOCTI PO3BaHTaXYIOThCsl TpaHchopMaTopu Ha miactaHuii Ta mepexi 0,38 kB,
mo KuBlATh. Hemomikum - okpema komytamis KY 1 HemoBHe poO3BaHTaKEHHS
pPO3MOJUIBHUX ~ MEPEX  MIANPUEMCTBA Bl  PEAKTUBHOI  MOTY)XHOCTI  (He
PO3BAaHTAKEHUMH 3ATAIIAIOTHCS PO3MOILTHYI MEPEXkKi JO OKPEMUX CIIOKUBAUIB).

3. [lentpanizoBaHa (K MPaBUJIO, € PEryJbOBAaHOIO). 3aCTOCOBYEThCA B
CHUCTEMax 3 BEJMKOK KUIBKICTIO CIHOXKMBadiB, M0 MAalOTh BEJIUKUNA PO3KHU]
KOoe(illieHTy  MOTY)KHOCTI ~ MPOTAroM  Jg00M,  TOOTO 11 3MIHHOTO
HaBaHTaxxeHHs. [leHTpaizoBaHa KOMITEHCAIllI MOXKE 3/IIMCHIOBATUCh Ha OOl BUIIO1
Hanpyru, konu KY mnpuennyerbcs g0 muH 6-10 kB rojnoBHOI 3HMXKYBaldbHOI
nigctanmii (I'3I1) abo Ha Oori HYK4YOT Hanpyru. [lepmuii BapianT 3a0e3nedye rapHe
BUKOPHUCTAHHS KOHIEHCATOPIB: iX Tpeba MEHIIIe Ta BapTiCTh OJHOTO KBap HUXKUE, HIXK
npu iHImMX BapianTtax. [Ipore mpu kKommeHcarlil 3a I[i€0 CXEMOK BiJl PEaKTHBHOI
MOTYKHOCTI PO3BAaHTAXYIOTHCS TUIBKKM PO3TAIIOBaHI BHUINE JIAHKH PO3MOIIIBLHOT
mepexi. Posnmoaineni Mepexi 6 — 10 ta 0,38 kB npu oMy He po3BaHTaKyrOThCH,
OTK€ BTPATU €HEprii B HUX HE 3MEHIIYIOThCS, 1 MOTYKHOCTI TpaHchopmaTopiB 6 —
10/0,38 kB e MmoxyTh OyTu 3menmieHi. [Ipu nienTpanizoBaniit kommneHcarii Ha 0011
HUk40i Hanpyru, ko KY mpuemnnyerscs mo mwmH 0,38 kB TpancdopmaropHoi
nigcranuii 6 — 10/0,38, BiJg peakTUBHOI MOTY>KHOCTI PO3BAHTAXKYIOThCS HE TUIBKH
mepexxi 6 — 10 kB, mo xuBnate, a ¥ TpanchopmaTopu Ha miAcTadIii. He
PO3BAHTA)KEHUMH JIMILIAIOTHCS JIMIIE BHYTPIIIHBOLIEXOBI PO3MOAUIBHI  Mepexi
Harnpyroto 0,38 kB. PerymoBanus notyxHocti KY Moxe 3aiiicHIOBaTHCH B (PYHKITI]
PEaKTUBHOTO CTPYMY HaBaHTa)XeHHs, ane i 1poro KY moBuHHa Oyt oOnagHaHa
CHeliajJbHUM aBTOMATHUYHUM PETYJIATOPOM, a ii MOBHA KOMIIEHCAIIHA MOTYXHICTh

poO3aiJieHa Ha CTYTMEHi, [0 OKPEeMO KOMYTYIoTbes. Taki koMiiekTHi KY HazuBaroThes
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aproMarn3oBanumu. Jlanuit Tun KY Bukonye KPII BiamoBigHO 10 (aKTHYHOTO

CIOKMBAHHS PEAKTUBHOI MOTYXHOCTI (Tabmuus 1.4).

Tabmungs 1.4 Jlo6oBuit rpadik COKUBAHHSA aKTUBHOI MOTYKHOCTI J1JISTHKOIO

uexy 3a 12.12.2021

lNoguun [loTyxHicTh, KBT
00:00-01:00 28
01:00-02:00 28
02:00-03:00 28
03:00-04:00 28
04:00-05:00 28
05:00-06:00 28
06:00-07:00 28
07:00-08:00 64
08:00-09:00 104
09:00-10:00 130
10:00-11:00 142
11:00-12:00 136
12:00-13:00 155
13:00-14:00 160
14:00-15:00 150
15:00-16:00 123
16:00-17:00 115
17:00-18:00 122
18:00-19:00 128
19:00-20:00 109
21:00-22:00 96
22:00-23:00 38
23:00-24:00 28




30

IcHye nBa criocoOW MiABMILEHHS cosg ©O€3 3aCTOCYBAaHHS Ta 3 3aCTOCYBAHHSM
KOMIIEHCATOPI1B PEaKTUBHOI MOTY>KHOCTL.[3].

[Ipn kommeHcallii peakTUBHOI IMOTYKHOCTI CIIOXWBAaHUW CTPyM 3 Mepexi
3MEHIIYEThCS B 3aJIEKHOCTI BiJ cosg Ha 30-50%. YcTaHoBKM 3ac00iB KOMIIEHCAIll
pPEaKTUBHOI MOTY>KHOCTI 3a0e3neuye miATpUMaHHs OMU3bKOro a0 1 3HaueHHS cosQ,
YUM CIIOHYKAIOTh 3HWKEHHS NMPAKTUYHO 10 0 oruiaTy 3a peakTUBHY €HEprio, 3HauHe
301IBbIIEHHSI TMPOIMYCKHOI 3JaTHOCTI TpaHcpopmaTtopiB, KabemiB (HApOLIEHHS
CMOXKMBAHOI TMOTYKHOCTI MIANPHEMCTBA 0€3 PEKOHCTPYKIli E€HEeProCUCTEMH) 3a
PaxyHOK BIJICYTHOCTI BTpaT aKTHBHOI MOTYXHOCTI, sIKI BUHHKAIOTh MPU MPOTIKAHHI
PEaKTUBHOTO CTPyMy, a TakoX €(QEeKTUBHE PO3BAHTAKEHHS EJIEKTPOMEPEK
MPUBOJUTH 10 €KOHOMIT B 5-15% crokruBaHOT aKTUBHOT €JIEKTPOEHEPTi.

Haii6unpin BuriiHul KOE(IIIEHT MOTY>KHOCTI €JIEKTPOYCTAHOBOK BU3HAYAETHCS
32 YMOB JIOCATHEHHS HaWOUIBIIOT PIYHOI E€KOHOMIi eNIeKTPOEHEprii B 3B'A3KY 13
3HIDKEHHSIM BTPAT €JIEKTPOCHEPrii BiJi peaKTUBHUX HABaHTAXKEHb €JIEKTPUYHOI JiHIT
a00 BHUKOpHUCTaHHS 30LIBLICHOT MPOITYCKHOI CIIPOMOKHOCTI €JeKTpoMepexi (JTiHIN 1
TpaHchopMaTopiB) y 3B'SI3KY 3 KOMIIEHCAIIEI0 PEAKTUBHOIO HABAHTAKEHHSI.

Jlo 3axoniB, siki HE TNOTPEOYIOTh 3aCTOCYBaHHS KOMIIEHCYIOUMX MPHUCTPOIB,
HaJIe)KaTh:

—  YOOPSAKYBAaHHS TEXHOJIOTIYHOTO TPOIECY, IO CTBOPIOE  Kpalui
EHEPreTUYHUN PeXUM POOOTH O0JIaJHAHHS;

—  TepeMHKaHHS OOMOTOK CTaTopa aCHHXPOHHUX E€JIEKTPOJIBUTYHIB HAIPYTOIO
10 1000B 13 TpukyTHHKA Ha 31pKY, SKIIO iX 3aBaHTaXxeHHs MeH1ie 40%;

—  JIKBIJAIis pekuMy poOOTH ACMHXPOHHMX JBHUTYHIB 0€3 HaBaHTaXCHHS
IIJITXOM BCTAHOBJICHHS 0OMEXYyBa4iB HEPOOOUOTO XO1y, KOJIM MI>KOTIEPAIIMHAN TIEP10.T
oLrpImii 3a 10c;

—  3aMiHa ab0 BIIKITIOYEHHS TpaHC(HOPMATOPIB, K1 3aBAHTAXKEHI Y CEPEIHBOMY
MeHIte Hixk Ha 30% HOMIHAJIbHOT OTYKHOCTI;

—  3aMiHa HE3aBAHTAXCHHUX EJICKTPOABHUTYHIB EJIEKTPOJIBUTYHAMHU MEHIIIO]

MOTY>KHOCTI 332 YMOBH, IO IPU I[bOMY 3MEHIIYIOTbCS 3arajibHi BUTpPATU aKTHUBHOI
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€HEprii B eHeProCUCTEMI 1 €JICKTPOJBUTYHAX;

—  3aMiHa aCMHXPOHHHUX €JIEKTPOJIBUTYHIB CUHXPOHHUMH Ti€l K MOTYKHOCTI
a00 3aCTOCYBaHHS CHHXPOHHHUX EJIEKTPOJBUTYHIB JUISI HOBOTO €JIEKTPOOOIaHAHHS,
SIKIIIO 11 JIOIUTBHO 3 TEXHIKO-€KOHOMIYHUX MIPKYBaHb;

—  IUTaBHE PETYJIIOBAHHS HAMPYTH 3a JOMTOMOTOI0 TUPUCTOPHUX MPUCTPOIB;

—  TIOJIMIICHHS SIKOCTI PEMOHTY €JIEKTPOJIBUTYHIB, MIPU SKOMY 30€pIraroThCs
1X HOMIHAJIbHI JaHl.

Sxmo m 3axoau He MABUILYIOTH cose a0 0,9-0,95, To 3acTOCOBYHOTHCS
IITY4HI KOMIEHCYIoui mpuctpoi. HaifuacTiime BHUKOPUCTOBYIOTH CTaTHYHI
KOHJICHCATOPH, $IKI BCTAaHOBJIIOIOTH Y PO3MOJUIBHUX IIMTaX a00 Ha MiJACTAHIIISX

(pucyHok 1.4).

180

160

140
120
100

MoTtyXHicTb, KBT
[0}
o

Pucynox 1.4 - JloGoBuii Tpadik CHOXMBaHHS aKTHUBHOI IOTYXHOCTI 3a

12.12.2022p.

Enepretnunmii  OanaHc mpencTaBisie COOOK CHUCTEMY — B3a€EMOIIOB'SI3AHUX
MOKa3HUKIB OJiepKaHHS 1 BUKopucTtanHsa ycix BuaiB [IEP. Bin mo3Bossie BcTaHOBUTH
HEOOX1/1H1 0OCATH 1 CITiBBIHOIIEHHS BUPOOHHUIITBA 1 crioykuBaHHA pi3HUX BuiB [1EP.

bananc eneKkTpocroKMBaHHS - YaCTUHA MAIMBHO-EHEPTeTUYHOro OajiaHcCy, IO
CKJIaZiaeThcs Ha miAnpueMcTBl. Bin nmotpiGen ayis anamizy e(eKTUBHOCTI BUKOPUCTAHHS

eNIEKTPOCHEPrii, PO3pOOKH MPOTPECUBHUX HOPM BUTPAT EJIEKTPOEHEPTii MO0 OKPEMHM
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arperaram, IexaM Ta MiNPUEMCTBY B IIJIOMY, JUII BH3HAUEHHS 3MiH CTPYKTYpH
CNICKTPOCTIOKUBAHHS, a TaKoX JJIs aHami3y eQeKTUBHOCTI 3aXOMAIB 3 EKOHOMIi
CJIEKTPOCHEPT1i.
Enexrpobananc ckiiagaeTbes 3 NPUXiIHOT Ta BUTPATHOT YaCTHH, 1110 BU3HAYAIOTHCS
10 MOKa3HMKaM JIYWIBHUKIB. B MpHXiHy YacTHUHY BKJIIOYAIOTh BCIO €IEKTPOEHEPTiIo,
OTpUIMaHy CTPyMONpUHMAaYaMH MIAMPUEMCTBA B €HEPrOCHUCTEMH, 3 MEPEXl IHIITNX
CMOKMBAYiB Ta BiJ] BIACHUX JKEPEJT MAMPUEMCTBA .
Butparna yactuna OanaHCy e1eKTpOCIOKUBAaHHS 32 3BHYall BpaXOBYE OKPEMO:
- IPsIMi BUTPATH €JIEKTPOESHEPT il HA OCHOBHUM TEXHOJIOTIYHUH MpOLIEC,
- BTPATH EJICKTPOCHEPTii B €IEMEHTaX MEPEXi €JIEKTPOIIOCTaYaHHs,

- BIAMYCK €JIEKTPOCHEPTii CTOPOHHIM CHIOKHBavaM.

1.4.3 Tlepexin Ha OUTbII €PEKTUBHI JKepesia CBITIA

Ockinbky, Ha 3a0€3MeYeHHs OCBITICHHS JUISTHOK MIANPUEMCTBA BUTPAYAE€THCS
Omu3pko 21% Bim BUTpAaT OCTAHHBOI'O HA EJIEKTPOCHEPTil0, TO 3HM)KEHHS
CHEeproCIOKUBAHHS B JAHOMY HAIPSIMKY € akTyaabHUM (pucyHok 1.5). Jlns anamizy
CHUCTEMH OCBITJICHHS MiANPUEMCTBA HeoOXiHa HacTynHa iHdopMarts (Ttadbmuis 1.5

Ta 1.6):
Tabnus 1.5— Xapakrepuctuka samm J[PJI - 400

Hamnpyra _ _ Tepmin
Tun CeitnoBuii | [loBxkuna, | liametp, .
U, . [{oxob | excruryararii,
JIAMITH IIOTIK, JIM [ MM d MM
B rOJIUH
JPJI-
200 220 19000 292 122 P40 10000

- KUIBKICTP JIaMT — 48 MITYK.

- MOTYXHICTh Jlamnu — 400 Br.
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Ta6mug 1.6 - Xapakrepuctuka cBituibauka PCIT 05-400/T°03

Jlxeperno cBiTia
Tun Hiamerp, Bucora,
. [ToTyXHICTB, KK/
CBITUJIBHHKA Tun MM MM
Bt
PCII 05-400/T°03 JPJI 400 490 607 0,7

25

20 A

15

10

HaBaHTa:keHHs 32 roAMHaAMHM 100H, KBT

0 qﬂ_ﬂ_ﬂ_ﬂ_ﬁ_____mm
T T T T T T T T T T T T T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

TOAUH

Pucynok 1.5 - JIo60Buii rpadik HaBaHTaXEHHs OCBITIIOBAJIbHUX YCTAHOBOK

1.4.4 OGrpynryBanHus norinbHOCTI 3acTocyBanHs ACKOE nHa mianpuemcTsi

3 TIMHOM 4Yacy akKTyaJbHICTh mpoOJjeM, TMOB'I3aHUX 3  OO0JIIKOM
eHepropecypciB, 3pocrae. Ha ceorojmHimHiii JeHbL 4epe3  OaratopaszoBe
MOJOPOKYAHHSI €HEePropecypciB iX yacTka B cOOIBapTOCTI MPOAYKIN JIsi 6ararbox
MIPOMHUCIIOBUX TIAMPUEMCTB pi3ko 3pocia 1 craHoBuUTh 20-30%. dakTop BHCOKOI
BapTOCTI EHEPropecypciB 0OYMOBUB B OCTaHHI POKHM KapJWHaJIbHI 3MIHU CTaBJICHHS

JI0 OpraHi3aIlli eHeproo0IIiKy B MPOMHUCIOBOCTI Ta 1HIITMX €HEPTOEMHUX TaTy3s5X.
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Bupimenns npob6iem eHeprooOiiky Ha MANPUEMCTBI BUMAarae€ CTBOPEHHS
aBTOMATHU30BaHUX CHUCTEM KOHTPOJIO i 001iky eHepropecypciB (ACKOE).

3a mnpusHaueHHsM ACKOE mignpueMcTBa MiIpO3AUISAIOTE HAa CHUCTEMH
KOMEPLIMHOTO Ta TeXHIYHOTo 00miKy. Komepiiiinum, abo po3paxyHKOBUM OOJIIKOM
Ha3MBaIOTh OOJIIK BUPOOJICHOT 1 BIMYIIEHOT CIIOKUBAYY (MIAMPUEMCTBY) €HEPTIT 1S
I'POIIOBOTO PO3paxyHKY 3a Hei. BiamoBimHO mpuiagu Uisi KOMEPIIHHOTO 00Ky
HA3WBAIOTh KOMEPIIHHUMH a00 OOTIKOBHUMH.

Kowmepiitnuii 00JT1K KOHCEpPBaTUBHHU, Ma€e  yCTaJIEHy  CXEeMy
€JIEKTPOIIOCTAYaHHs, JIsl HbOTO XapaKTepHA HAasBHICTh HEBEJIMKOI KIJTBKOCTI TOYOK
00Ky, 3a SKMMH NMOTpiOHA yCTaHOBKA MPHUJIAJIB MiJBHUILEHOI TOYHOCTI, a 3aco0u
001Ky HUKHBOTO Ta cepeinboro pieHiB ACKOE noBuHH1 BUOMpPATHCS 3 IEPKABHOTO
peecTpy BuUMIipIOBaIbHUX 3aco0iB. Kpim Toro, cucrema KOMEpIIHHOTO OONIKYy B
000B'SI3KOBOMY TOPSAJIKY IIJIOMOYETHCS, 10 0OMEXKYE MOMKJIMBOCTI BHECEHHS /0 HEl
OyJIb-IKHUX OTIEPaTUBHUX 3MIH 3 OOKY IEepCOHAITY MIANPUEMCTBA [4].

PiBenb cnoxuBanHs enektpoeHeprii TOB «3TMK» BusHauaeThcsi 3 0JHOTO
OOKy €HEpPro€MHICTIO BCTAHOBJICHOTO OOJIaJIHAHHS, a 3 IHIIOrO0 OOKY - pPeKUMaMH
Horo ekcruryaTaiii, skl 3aJal0ThCs MEPCOHAIOM MHIANPUEMCTBA O€3MOCepeHbO Ha
pOOOYMX MICIISIX, BUXOJITYU 3 BUPOOHUYMX TTOTPEO.

OcnoBuumu uuisiMu BrpoBapkeHHs ACKOE TOB «3TMK» e:

- MABUIICHHS TOYHOCTI 1 HAIIMHOCTI 00JIIKY €JeKTPOCHEPrii Ta MOTYKHOCTI;

- ONEpaTUBHUU KOHTPOJIb pOOOTH O0O0'€KTIB OOJIKY €JIEeKTpOeHepTii
(T ABUIIEHHS HAIIMHOCTI €KCIUTyaTaIlli TOYOK 00Ky €JIeKTPOSHEPTii);

- BU3HAUCHHS 0aJaHCy eJEKTPOEHEPTIi MO MiMPUEMCTBY-3aMOBHUKA (TOYHUIN
00JIIK BTpAT €JIEKTPOCHEPrii);

- MDKMaIIMHAUN OOMIH 1H(OpMAIli€r0 MPO eNeKTPOCTOKUBAHHS (TIABUIIICHHS
OTIEPATUBHOCTI Ta JIOCTOBIPHOCTI OOJIIKY €JIEKTPOCHEPT1).

OcnoBuumu 3aBnanHsiMu BrpoBakeHHSI ACKOE TOB «3TMK»» €:

- MABUIICHHS €(pEKTUBHOCTI BUKOPUCTAHHS €HEPrOPECYPCiB;

- 3a0e3MeyeHHs]  eHepro30epexeHHss Ta  paliOHAIBHOIO  BUKOPUCTaHHS

€JIEKTPOCHEPT1;
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- €KOHOMIS TPOIIOBUX KOIITIB MIJIPUEMCTBA-3aMOBHUKA B OIIATI 32 CHIOKUTY
CJICKTPOCHEPTIIO.

ACKOE TOB <«3TMK» 3abe3neuye I1101000BUM  PEKUM  pOOOTH
BUMIPIOBAJIbHUX €JEMEHTIB CHCTEMH, CHUTHANI3ye NpO HasBHICTH a00 mpomaxi
iHQopMaIiitHOTO  3B'SI3Ky MDK  MIAPIBHAMH TPU  ONWUTYBAHHI  JIYMJIbHHKIB
€JICKTPOEHEPTIi Ta Be/e KypHaJ ONUTYBaHHS, 3 Ha3BU (iaepa, 1aTu i yacy Ipuxomy
OCTaHHIX JaHUX 3 OMUTYBAHOTO JIYMIBHUKA, a TAaKOXXK MOBHOTY JaHWX MO (imepax
o0'exkta. OnuTyBaHHS BCIX JIYWJIBHHUKIB €JIEKTPOCHEPrii BXOIATH OO0 CKJIaay
aBTOMATHU30BaHOI CUCTEMHU, HEOOX1/THO MPOBOIUTH HE MEHIIIE OJHOTO pa3y Ha 100Yy.

ACKOE TOB «3TMK» mae MOXIUBICTh MOJEpHi3allii, ToOTO, 301JIbIIICHHS
KUIBKOCTI TOYOK €JIEKTPOEHEeprii, 30KpeMa [Jidi CTBOPEHHS TEXHIYHOTO OOJIiKY
CHOKMBaHHSI  €JEKTPOCHEprii  CTPYKTYpHUMH  MiAPO3AUIAMH  HIANPUEMCTBA-
3aMOBHHKA, 301IBIIICHHS KIJTLKOCTI aBTOMAaTH30BaHUX MICIIb KOPUCTyBaya CUCTEMH, a
TaKO0X 3MIHM KOHDIrypalii CHCTEMHU.

[Tepconan ACKOE TOB «3TMK» ckiagaeTbcst He MEHIIE HIXK 3 TPhOX OCIO
1HXKEHEPHO-TEXHIYHOTO MEePCOHANy MiANPUEMCTBA-3aMOBHUKA: 0c00a BIJIIOBIIAJIbHA
3a ACKOE, imxeHnep 3 001Ky eHepropecypciB Ta iIHXeHep-IporpamicT.

Ckuaz QpyHKIIIH 110 peati3yloTbcs aBTOMaTH30BaHOIO CUCTEMOIO.

Y uyncino ocHOBHUX (YHKIIH TNPOEKTOBAHOI aBTOMATH30BAHOI CHUCTEMH
BXOJISTh:

- BUMIpIOBaHHsS, OOpoOKa, HAKOMUYEHHs, 30epiraHHd 1 BigOOpaKeHHs
OaraTo(yHKII10HATBHUMU JTYUITBHUKAMU eJIEKTPOCHEPTii BUMIPIOBaJIbHOI
iH(MOopMaIrii mpo COXUTY (BUaHy) aKTUBHY Ta PEAaKTUBHY €HEpPTii Ta MOTY>KHOCTI;

- 00'eTHaHHS BUMIPIOBaHb OTPUMAHHUX 3 JIIUWJIBHUKIB BCTAHOBJICHUX HA TOUYKAX
PO3paxyHKOBOTO OOJIKY, B €MHI BUMIPIOBAHHS 3a TpyMaMu OOJIKY €JIeKTPOCHepril
H1IPUEMCTBA-3aMOBHHKA;

- BUMIPIOBaHHS €HEPrii Ta MOTY>KHOCTI Ha 3aJlaHUX TUMYACOBHUX IHTEpBaJax i
py HEOOX1THOCTI 32 Tapu(PHUMH 30HAMH JT00U;

- BU3HAYECHHS MaKCUMaJIbHMX MOTYKHOCTEH 3a 400y 1 mpu HEOOX1THOCTII 3a

TapudHUMU 30HaMH JT00W;
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- ¢opMyBaHHS 1 IPYK 3BITHUX JTOKYMEHTIB;

- HakoNWYeHHs, 30epiraHHg 1 BiIOOpaXEHHS [aHUX, II0 HAAXOIATH 3
TiuuiabHUKIB, B 0a3y nanux ACKOE Ha mianpueMcTBa-3aMOBHUKA;

- BEJICHHS apXiBiB 33/1aHOT CTPYKTYPH;

- 3aXMCT BUMIPIOBIbHOI 1HGOpMAID Ta METPOJOTIYHUX XapaKTEPUCTUK
CHUCTEMH BiJl HECAHKIIIOHOBAHOTO JOCTYITY Ta 3MiH;

- KOHTPOJIb MPaEe3JaTHOCT] CUCTEMU;

- KOH(DIrypyBaHHS CUCTEMHU.

ABTOMAaTH30BaHa CHCTEMa KOMEPINHOTO OOJIKY €JIEKTPOCHEPrii mpru3HavYeHa
JUIS aBTOMAaTUYHOTO BUMIPIOBaHHs, 300py, 00poOku, 30epiraHHs, BiqoOpakeHHA 1
JTOKYMEHTYBaHHs 1HGoOpMallli MNpo HAAXOMKEHHS, PO3MOJII Ta CIOXHWBaHHI
eJIEKTPUYHOI €HEprii.

[Tpu3HaueHHs aBTOMATH30BaHOI  CHUCTEMU KOMEPIIHHOTO 00JTIKYy
CJIEKTPOEHEPTil - 3a0e3neYeHHs BUCOKOTOUYHOI'0 KOMEPIIMHOTO O0JiKy aKTHMBHOI Ta
pPEaKTUBHOI €JNEeKTPUYHOI €Heprii y BIANOBIAHOCTI [0 BHUMOT EHEPrOpPUHKY.
OnnopisaeBa ACKOE TOB «3TMK» nigpo3ainserbest Ha aBa MiAPIBHS (HIKHIN 1
BEpXHI), sIKI BUKOHYIOTb CBOi HacTymHi ¢yHKuii. HikHill piBeHp cucTeMu
3abe3neuye 30ip AaHUX, X TEPBUHHY OOpOOKY Ta 30epiraHHs B €HEPrOHE3ATICIKHIN
nam'siTi ISl MOJANIbIIol mepeadi BEpXHbOTO PiBHS cucTeMu. Ilepenaya maHux Bif
HIDKHBOTO PIBHS 31HCHIOETHCS MO MIATPUMYBAHOMY HMKHIM PIBHEM KaHAIy 3B'SA3KY,
710 SIKOTO HAJICKUTh KOMYTOBAaHUU Tele(hOHHHH 3B'SI30K 3 BUKOPHUCTAHHSIM MOJEMY
[5].

@DyHKIIIT HIKHBOTO TIPIBHS aBTOMATU30BAHOI CHCTEMU:

- aBTOMATUYHHUM OOJIIK CIIOKMBAHHS AKTUBHOI €JIEKTPOEHEPT1i, CIIOKUBAHHS Ta
reHeparlii peakTUBHOT eJIEKTPOSHEPTIi M0 ToOUKaxX 00JIIKY;

- Iepeaya JaHuX Mpo €JIEKTPOCIOKUBAHHI 3 TOUOK OOJIIKY €JeKTpOeHeprii Ha
BEPXHIil MiPIBEHb CUCTEMHU.

BepxHiii piBeHb CUCTEMU YTBOPEHHI O1Is1 aBTOMAaTU30BAHUX POOOYMX MICIIb,
K1 00'eIHaH1 B JIOKAJIbHY OOYKCIIIOBAJIbHY MEPEKY.

@OyHKITIT BEpXHBOTO MiAPIBHSI aBTOMATH30BAHO1 CUCTEMHU:
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- 00poOKa JaHMX HAAXOIATh 3 HIKHBOTO MIiAPIBHA CHUCTEMHM Ta HaJlaHHS
oTpuMaHoi iH(popmaii y 3pydHOMY JIJIsl aHAJI3y BUTIISI;

- OMIEpaTUBHUN  aBTOMATMYHUM  KOHTPOJIb  Ta  OONIK  MapaMeTpiB
eJIEKTPOCTIOKUBAHHS MO0 TOYKAX 1 rpyHaM po3paxyHKOBOTO OOJIKY €JIeKTpOeHeprii, B
[IJIOMY MO MATPUEMCTBY;

- 30epiranHs B 0a31i manux enekrpocrnoxuBaHHsi TOB «3TMK» no6oBux
napaMeTpiB €JIEKTPOCTIOKUBAHHS 110 aKTUBHINA €Heprii, peakTUBHOI €Heprii B JBOX
HaIpsMKax y IIJIOMYy MO MiAIPUEMCTBY, MO TpyIax OOJiKY, B KOXKHINA TOYIl 00Ky
IpoTAroM He MeHie 365 mi6;

- 30epiranHs B 0a3i ganux enekrpocnoxuBanisi TOB «3TMK» 30-xBunuHHIX
3HAa4YeHb HABAHTAXXCHHS MO0 aKTHBHIA MOTYXHOCTi, PEAKTUBHOI MOTY>KHOCTi y JBOX
HanpsMKax y IUIOMY IO HIANPUEMCTBY, IO Tpynax oOJIKY, B KOXKHIN TOYI OOMIKY
pOTATOM HE MeHIe 365 1i0;

- ¢popmyBaHHs OajlaHCy €JIEKTPOSHEPTii MO MiAMPUEMCTBY, 110 00'€EKTY OOJIIKY;

- opranizaiis iHTepJeiicy KopucTyBaua;

- 3a0e3MeueHHs] BHUJa4dl JaHUX TIPO EJICKTPOCIOKMBAHHS IMIJANPUEMCTBA B
CYMDXKHI aBTOMAaTH30BaH1 CUCTEMH 3 BUKOPUCTAHHAM PI3HUX KaHAaIIiB 3B'S3KY;

- aBTOMaTH30BaHa Mepeaavya JaHUX Mpo eJIeKTPOCMOKUBAHHS MIANPUEMCTBA Y
BAT «3anopix:xsio0aeHeproy;

- HaJ]aHHs 3BITHUX (OPM B110OpaXKEHHSI OTPUMAHMX JAaHHUX PO €JIEKTPOCHOKUBAHHS

H1IPUEMCTBA.

1.4.5 OOrpyHTyBaHHs JOILIJIBHOCTI MOJEpHI3allii TyroBoi Iedi MOCTIHHOIO

ctpymy JC-5SMT

JIyroBi neui HOCTIHHOTO CTPYMY 3a0€3MeUyI0Th MOKIIUBICTh TUIaBKH:
- pepocriaBis;

- BUCOKOSIKICHUX CTaJIe;
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- CHCIIAJIBHUX CTaJICH;
- IIJIaKIB 3 HU3LKUM BMICTOM METAJIIB;
- KaTaji3aTopis.
[lepeBaru myroBux neuyei MOCTITHOTO CTPyMY:
- MaJti rabapury;
- HU3bKE €HEProCIOKUBAHHS;
- MIJBUIIEHA CTIHKICTD (DYTEPOBKH;
- MaJIui poOOYMit Ty M;
- BUOYyX00€3MEeUHICTb;
- €KOJIOT1YHICTb.

Hyrosi meui mnocrtiitHoro crpymy (HAIIIIC) npusHaueHi ajis mneperniaBKu
YaByHY, CTajieil, KOJbOPOBUX METaliB, (epOCIUIaBiB, a TaKOX APiOHO-TUCIIEPCHUX
BIIXO/IB, 3 BUCOKMM BHUXO0JOM MeTany (10 95%) 1 HU3BKMM 4YaJoM JIETYIOUUX
enemenTiB [10].

[Teui emuictio 1000 Kr 703BOJISAIOTH OTPUMYBATH 3a Micsip a0 400 T piakoro
MeTaJly BUCOKOT SIKOCTI.

EnextpoycratkyBanus 1 cxemu enekrponoctadanus J[[IIIC wmarote psig
0CO0OJIMBOCTEH.

VY NIyroBHX €JNEKTPOINIYHUN YCTAaHOBKAaX pPO3PI3HSAIOTH T'OJOBHY 1 JOMOMIXHI
JaHIIOTH CcTpyMy. [0oloBHA BKIIOYaE B ceO€ OCHOBHE €JEKTPOYCTAaTKYBaHHS M
eJIeKTpUYHI Jyru medi. J[o JONMOMDKHOI BIAHOCSTHCS JIQHIIOTH YIIPaBIIIHHS,
BUMIPIOBAaHHS 1 3aXMCTY aBTOMAaTUKH Ta iH.

Y AIIIC BuMnaBisIOTHCS 1 NEPETIaBISIOTHCS MApPKU CTalll, Y TOMY YHCII
ACOPTUMEHTA BaKyyMHO-IHIYKLIMHUX nedeid: Byraeuesi ctam tuny: Ct0, Ct3 touio;
BUCOKoJeroBanoro tumy: 95X18; 08X17T, 12X18HI10T, O08X18HIO Ta iH;
iHcTpyMeHTanbHOrOo THIy: 20X23HI8, 08X13, 15XB®d, 15X5M, 14X17H2,
20X23H18 Ta i1 ; mramnosi ctam: 3X3M3D, 35X3M3DC, 3X2B8D, 4X5MDC,
4X4BM®C ([122) Ta iH; azoroBmicHi ctami: 03X20H16AI'6, 07X13H4AI20
(UC52), 02X19AI'3H10, 03X19H15T'6M2AB2 (UC39) 1a iH.; 0e31114 IHIUX cTajeH 1

CILJIaBiB BIJIMOBIAHOTO IIpU3HAYeHHS (Tabymms 1.7).
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Tabmung 1.7 - IlepeBaru ayroBux Iedei MOCTIHHOTO CTPyMYy y MOPIBHSHHI 3

THIYKI[IAHAMHA
KinbkicHi
[IepeBara ITOKA3HUKHU Oo6rpyntyBanns nepesar [I1I1C
nepeBar
Yac mnmaBku no dyaByHy 30-60
[TpomyKTUBHICTH + 100% XBUIWH (y 2 pasu MBUIIIE, HIK B
THAYKIIAHUAX TIeYax).
[lutoma BUTpaTa eIEKTPOCHEPTIi
CroxuBaHHS mist  ciporo  4vaByHny  600-800
-50%
eJIeKTpOoeHepTii kBT 1/T., (po3mutaBieHHS 1
neperpis 10 1400 rpan).
1. Jlo3Bos1E MIPOBOJIUTH
OKHCIIIOBAJILHO-BIIHOBH1 PeaKiiii.
2. 3HWKEHUH BMICTa Ta3iB y
CIUTaBax:
SIKicTh OTPUMYBAHOTO . - BUKJIIOYHO HACHYEHHS PO3IUIABY
MeTamy KHCHEM;
- BUJAQISIETbCS PO3YMHEHUU Yy
MeTaJil BOAEHb.
3. BigHoBIIOIOTHCS OKCUIU
MeTainy.
MO>JIMBICTh TUIABKU J103BOJISIE TUTABUTH HABITH IUJIAKH 1
KOJBOPOBHX 1 + KaTaji3aTopu 3 HU3BKHUM BMICTOM
JIOPOTOI[IHHUX METaJliB METAJIIB.
Jlerkuii 1 3  HE3HAYHUMU
[lepexin Ha BUILIaBKY '
+ BUTpaTaMU TEpeXiJ Ha BUIUIABKY

PI3HUX MapOK CIIaBIB

CILJIaB1B PI3HUX MapOK.
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3 HakonuueHoro aocBixy ocBoeHHs AIITIC MoxIrBO BUHECTH HACTYITHE:

1. ITeui TBepAO 3aiiMarOTh MO3UIII{ B IMBAPHOMY BUPOOHUIITBI Y KpaiHH.

2. TexHiIKO-eKOHOMIUHI TOKA3HUKH Ie4Yeil, B OCHOBHOMY BHM3HAYaIOThCS HE
BUTPATOIO EJIEKTPOCHEprii Ta HE MOXJIMBICTIO BEIEHHS MIBUAKICHUX IIJIaBOK, a
€KOHOMIEI0 MaTeplajibHUX PECypciB, MOXIIHMBICTIO OTPUMaHHS SKICHOTO MeETaly 3
JICIeBOi PSAAOBOI IIMXTH, CKOPOYCHHSIM BapTOCTI OCHOBHUX (OHIIB 3a PaxXyHOK
BIJIMOBH BiJ JIOJaTKOBUX, OCOOJWMBO XIMIYHMX BHJIB €HEpPrii Ta J0aTKOBOTO
00J1aIHaHHS, 3aCTOCYBaHHS OCBOEHHMX B YKpaiHi BOTHETPHBIB, CKOPOUEHHS KIJIKOCTI
oTiepalliii mpu MTOCATHEHHI BUCOKOI SIKOCTI METaly, BIIMOBH Bij O€3ii4l IIKiITHBUX
PEYOBUH, OCHAIICHHS TPOMHUCIOBOCTI 00IaJHAHHSM, SIK1 P13KO 3MEHUIYIOTh IIK1/JIUBI
BUKHU/IM, a HE 301IBIIYIOThH iX, CHIOHYKAIOYH MiANPUEMCTBA BECTH BEJIUKI BUTpATH Ha
OXOpOHY HaBKOJMUIIHBKOTO cepefosuma. Ilepesarm JIIIIIC B peamizamii 1ux
IMOKA3HUKIB OYEBU/IHI.

3. Texuonorii Tta o6naguanHs JIIIIC 3acHoBaHl HE Ha MHCTENTBI, a Ha
HaANOUIBII MMOBHOMY BUKOPHCTaHHI TEOPETUYHHMX OCHOB METANyprii, HAKOIIMYEHOTO
JIOCBIJTy BUPOOHMIITBA Ta €KCIUTyaTallli IHIIUX THUIIIB Meuei, pe3yJIbTaTiB TEXHIYHOTO
porpecy B 00J1acTi €JIEKTPOTEXHIKH, 1HIINX TaTy3ei HAyKU 1 TEXHIKH.

4. Bucoki MOKa3HUKHU OOJaJHAHHS HE JOCATAIOTHCS TEPEKIaJOM Ieuell Ha Harpis
JYTOI0 TOCTIHHOTO CTPyMy, a NUISIXOM KOHIIEMINI CTBOPEHHS B3a€MOTIOB'S3aHOTO
KOMIUIEKCY 1 3 HOro 3acTOCyBaHHSM, TEXHIYHUX pIllIeHb, pO3pPOOJICHUX 1

3anaTeHTOBaHUX MpH cTBopeHH1 oonagnanus AIIIC.
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2 BITIPOBAJIKEHHS 3AXO/IIB 11(0)i (0 TIIBULLIEHHS
E®EKTUBHOCTI EJIEKTPOCIIOXKUBAHHS IIEXY Ne§ TOB «3TMK»

2.1 MogepHi3ariist 1yroBoi neui NOCTIHHOTO CTPYyMY

2.1.1 Po3paxyHOK CUCTEMU €JIEKTPONOCTAYAHHS

POSp&XYHOK CICKTPUYIHOT'O HABAHTAXKCHHA MCpG)Ki IMpOBOJAUMO OHiHI-OIO‘IHM

MCTOAJOM IMUTOMMUX IIJIOIIL:

Pp=k-Pyy-S-107, (2.1)

ne k - xoedillieHT, MO0 BPaxOBY€ MOTYXKHICTh IMYCKOBUX MpUianiB, Pyo -

MATOME HaBaHTaXXEHHs 1-Toro 1iexy, BT/M; S - moma i-ro nexy, M.

QO =P -1gp, (2.2)
ae tgp=0.

Po3paxyHok €JIEKTPUYHOTO HABaHTAKEHHS CUJIOBOI Mepexi
esleKTpocnoxuBadiB. ChOTO/IHI PO3PAXYHOK €NEKTPUYHUX HABAaHTAXKEHb B CHCTEMI
CJICKTPOIIOCTAYaHHSI IOYMHAIOTH 3 PIBHS €JIEKTPOCTIOKMBAYIB, OMMCYIOUH 1X CEPETHE
€JIEKTPOCIIOKMBAHHS CTATUCTUYHUMHU OIlIHKaMU Koe]ilieHTiB BUukopuctanus (Ks), a
HEPIBHOMIPHICTh TPYIOBOTO EJIEKTPOCIIONKUBAHHA - TPAHAYHUMH MOJCIISIMH
koedimientra popmu (K¢h) ta makcumymy (Kwm), un xoedimienta nmonuty (Kn). Ilpu
IIbOMY ITHOPYETHCS CTPYKTypa TEXHOJOTIYHHUX IIPOIECIB 1 B3a€EMO3B'SI3KIB MiXK
OCHOBHUM TEXHOJIOTIYHMM TIPOIIECOM Ta CIOXHMBaHHSM. Ha xapaxTtep mporiieciB B
CUCTEMI €NIEKTPOTIOCTaYaHHsI BIUIUBAIOTh TAKOXK y3araJbHEH1 4YaCOB1 XapaKTePUCTUKH

TPYAOBOi MISJBHOCTI JIIOJIEH, OpraHi3aiiifiHi, coIllajibHl (aKTOpH, THXKHEBHHU Ta
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n000BUl Tpadiku poOOTH, BCTAHOBJIECHHS 3WUMOBOIO UM JIITHHOI'O 4Yacy B KpaiHl Ta
1HIIIE.
Po3paxyHkoBa akTMBHa Ta pPEAaKTHBHA TMOTYXKHICTh IS CHUJIOBOI MeEpexi

PO3pPaxOBYETHCS 32 HACTYMHUMH (POpMyIamMu:

Pp = Ppoy - Ke, (2.3)

Op =P, -1gp. (24)

CymapHa elleKTpUYHa IMOTY>KHICTh BHU3HAYA€ThCS, SK CyMa MOTYXKHOCTEH

OCBITJIIOBAJIBHOT Ta CUJIOBOT MEPEXK, 38 POPMYJIOL0:

Sp :\/(PP+POCB)2+(QP+QOCB)2 s (2-5)

ne P,1 O, - akTUBHA Ta peakTUBHA NOTY>KHOCTI CHJIOBOI MEPEXi;
Pocs 1 Qocs - aKTUBHA TA PEAKTUBHA MTOTY>KHOCT1 OCBITIIOBATIBHOT MEPEXKI.

Po3paxyHkoBuii cTpyM BU3HAYAEMO 332 HACTYITHOIO (hOPMYJIOHO:

S

IP =—P,
\/g'UHOM

(2.6)

ne Unom - HOMIHAJIbHA HaIpyra JJis BUCOKOI Ta HU3bKOI CTOPIH KUBIICHHS
MEPEK KUBJICHHS Ta PO3MOALIBLY0T MEPEXKI.

Bubip kigpkocti Ta  moTykHOCTI  TpanchopmatopiB  KTII.  Ywcno
tpanchopmaropiB KTII BubOupaerbcs BIAMOBIAHO A0 BHUMOT €JIEKTPOMOCTaYaHHS
eJIEKTPONpUIMAYiB, a TAKOXK BIATOBITHO 10 PEKUMY POOOTH €JIEKTPONpUiiMayiB, 110
BU3HAUAETHCS  3aBaHTAXKEHHSM TpaHchopmaropa Ha mpoTs3i  goowm. s
eJIEKTPONpUIMaYiB 3 MEpPEeBaKaHHAM 2 KaTeropii 1 BIACYTHOCTI eleKTponpuiiMadin 1
KaTeropii peKOMEHAY€EThCS 3aCTOCOBYBATH 2-X TpaHCPOPMATOPHY IIJCTAHIIIIO, ajie

MOke OyTh BuKopucTaHa M 1-o Tpancpopmaropuna KTII, B upoMy BHUMaaky
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nepeadoavaroTh pe3epBHe kubBJieHHS 1o JiHii 0,4 kB, mo mos's3ye cymikuai KTII.
Pe3epBHe >XKMBIEHHS MOXKHAa HE 3aCTOCOBYBAaTH y BHUIAJKy HAsSBHOCTI Ha CKJal
pe3epBHOTO TpaHchopmaropa.

Bubip mnortyxnocti TpancdopmaropiB. IloTyxHicte TpaHchopmaTopiB
BUOMPAETHCSA TSI PEKUMY MAaKCUMAJIBHOTO HAaBAaHTAXKEHHS 1 POBOJUTHCS CIUIBHO 3
BUPILICHHSIM MHUTAaHHSI NP0 KOMIICHCAII0 PeakTHBHOI MOTYkHOCTI. KomneHncyroun
IpUCTPOi MOXKYTh BCTaHOBIIOBaTH Ha ctopoHi 0,4 kB abo Ha croponi 6-10 kB [3].
[lutanHs mpo Micie po3TalryBaHHS KOMICHCYIOUHMX IPHUCTPOIB BUPILIYETHCS 3a
JIOTIOMOTOI0  T€XHIKO-€KOHOMIUHUX PO3paxyHKIB 1 HI00 3AIHCHUTH TOPIBHSIHHS
BapiaHTIB HEOOXITHO 3 BHOOPOM TOTY)KHOCTI KOMIIEHCYIOUMX HPUCTPOIB
3aiiicHioBaTH BUOIp moTyxkHOCTI TpaHchopmaropiB KTII. MoxnuBo 3 BapiaHTH
PO3MIIIEHHSI KOMIIEHCYIOUMX MPUCTPOiB: 1) KOMIEH callis peakKTUBHOI MOTY>KHOCTI Ha
croponi 0,4 xB; 2) kommneHcallisi peakTUBHOI MOTY>KHOCTI Ha cTOpoH1 6-10 kB; 3)
KOMIICHCAlllsl PEaKTUBHOI MOTYKHOCTI yacThHa Ha ctopoHi 0,4 kB, a iHma yactuHa
Ha 6-10kB. IlutanHs mnpo wMiclle BCTAHOBJCHHS BUPIIIYETHCA OKPEMO 1 Ha
noTyxHicTh TpancopmaropiB KTII He BruiuBae.

Po3paxyHOK MOTY>XHOCTI KOMIIEHCYIOUHMX MPHUCTPOiB HAa HU3BKIA CTOPOHI 3a

dbopmyoro:

Onnk=0p - AQm 2.7)

nie -A9m BTPAaTHU PEaKTUBHOI MOTYXHOCTI,

AQm = \/SZHOM.Cm - Pp2 ) (2.8)

Pospaxynok Btpat Ha TII mpoBoauThCs 110 HACTYIHINA GopMyTi:

APm:n-Pxx+l-k32-PK3, (2.9)
n
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KoedirmieHT 3aBaHTaKEHHS PO3PaXOBYETHCS 32 (HOPMYJIOIO:

Ksae = Sp/Suno . (2.10)

VY mepexax Hamnpyroro Buille | kKB BCTaHOBIIOIOTbCS KOMITEHCYIOUi HPUCTPOI
Ha BHUCOKIM cTtopoHi. CymapHa po3paxyHkoBa moTyxkHicTe BKII Busnauaiote 3

YMOBH:

Qexy = Op + AQm + Z AQxmn —Qco—QOp' — Z Onuky.cm. . (2.11)

Cxemn nexoBux Mepex. CxemMu LEXOBUX MEpex 3 Hampyroro menme 1 kB
BUKOHYIOTBCSI 13 3aCTOCYBaHHSM 3 MOXJIMBHUX BapiaHTIB BHUKOHAaHHSA cXxeMm: 1)
pamianbHi; 2) MaricTpalibHi; 3) 3MillIaHi.

IlepeBaru 1 HEOMIKKM CXEM IIEXOBOTO €JIEKTporocTadyaHHs. PamianbpHl cxemu:
MalOTh MEHIII BTpPaTH €JIEKTPOCHEPTrii 1 OUIbIIy HaIIdHICTh E€JIEKTPONOCTAYaHHS,
OJlHAaK MAalOTh MIiJBMUILEHI BHUTpPaTH MPOBIAHUKOBOIO Mareplaly Ha OJMHULIIO
JOBKUHU, OUTBIIE KalmiTaJbHUX BUTPAT 1 OUIBII BUCOKY TPYAOMICTKICTH MOHTAXY.
MarictpanbHi cxeMu: OUTbII HU3bKA BapTiCTh, MEHIIUI TEPMIH MOHTaXY 1 3py4HICTb
B EKCIUTyaTalll 3a paxyHOK KOMIUIEKTHOI'O BHUKOHAHHS €JIEMEHTIB. MOXIIMBICTb
OUTBIII THYYKOi 3MIHM CXEMH €JIEKTPOIIOCTauYaHHS NpHU 3aMiHI TEXHOJOTIYHOTO
nporiecy. HemomikamMu € MeHIIa HaIIMHICTh €JIEKTPONOCTavYaHHs Ta OUIBII BHUCOKI
BTpATH €JIEKTPOCHEPTii.

Bubip nepepizy nposoaiB 1 KJI. J{ns KJI sik mpaBuio 37iiicHIOIOTE Kabeni 3
amoMiHieBuMH xunamu mapku AAILIB. SAxmo KJI nepeadavaroTe mocHIeHUN 3aXUCT
BiJl 30BHIIIHIX BIUIMBIB, TO 3aCTOCOBYIOTh KaOenl OpoHboBaHi. J{nsi 30UIbIICHHS
poIyckHOi cipoMokHocTi KJI, s moTyKHHX MpU€ETHAHB 3aCTOCOBYIOTH Kabeni 3
Cu xunamu.

[lepetun KJI Bubupaetncs 3 3 ymos [1]:
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1) 3a yMOBOIO €KOHOMIYHOI WIIJIBHOCTI CTpyMy. Po3paxyHKoBe 3HAuYC€HHS

MEePETUHY 3HAXOAUTHCS TI0 PopMyIIi:

Fee=——

Jec ; (2.12)

2) mo TepmiuHii criiikocTi Ta ctpymy K3. TepmiuHO CTiiikuii mepeTuH 10

ctpymiB K3 Bu3zHauaroTh 3a GopmyIiorn:
Sm:Ioo-\/E/Km, (2.13)

ne -1 crane 3sHauenus ctpymy K3, A;
t, - npuBeneHuil yac K3, BiH BHU3HAYA€ThCS SK cyMmMa amepioiyHOl Ta

NepioANYHOI CKJIaJ0BO1 yacy cTpyMmy K3:
tn=tna*tnn (2.14)

ne Km - temnepaTypHuil Koe(iIlieHT, 10 BpaXOBY€e 0OMEKEHHS JTOMyCTUMOI
TEMIEPATypU HATPIBY JKUJI KaOelTto.

3) 3a yMOBaMHU TPUBAJIO JOMYCTUMOI'O HAarpiBy:

Kn - K3 - 10.00on > Ipab.max . (2.15)

[Ticna Bu3HAa4YeHHA NEPEeTUHY KaOemo MO TPbOM YMOBaM BUOMPAETHCS
HaNO1IbIIIe CTaHJAPTHE 3HAYCHHS.

Bub6ip neperuny IIJI mpoBoauTbcs 3a yMOBaMHM €KOHOMIYHOI IHIIJILHOCTI
CTpyMy.

Bubip aBTOMaTHuHMX BUMUKa4iB. BuOip aBTOMaTHUHUX BHUMHKAYIB - MOJIATAE

y BuOop1 tuiy AB gxuii xapakTepu3yeTbcsi HOMiHAIBHUM cTpyMoM AB, a Tak camo y
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BUOOp1 yCTaHOBOK cmpainboByBaHHs AB. Bumnyckaiotecss AB 3 HOMiIHAJIBHUMH
ctpymamu: 16, 25, 63, 100, 160, 250, 400, 630, 1000, 1600, 2500, 4000 A.

Bub6ip 3ano0ikHUKIB. Y CHJIOBUX MYyHKTaX JJIsI 3aXHCTYy OKPEMUX MPHUETHAHB
BUKOPHCTOBYIOTHCSl 3allOODLKHUKH, fAKI Tependadaroth 3axucT il Big K3.
3ano01KHUKK BUOMPAIOTh TaKUM YWHOM: 1) Tun 3amoOixkHuka B gaHomy PII 1
XapaKTepU3y€e€ThCsl HOMIHAJIBHUM CTPYMOM  3alOODKHMKA;, 2) I JaHOTO
3aro01KHUKA BUOMPAIOTh [HOM IJIaBKOIO BCTABKH 1Y BIJMOBIIHOCTI 31 CTAHIaPTHUMU
3HAYEHHSAMH 11 oOpaHoro 3amoOikHHMKA. Y PII BUKOPUCTOBYIOTH 3amoO0IKHUKH
tuny [1H-2, 3 nHominansaum crpymom 100, 250, 400A 1 3ano6ixauxu HITH-2-60 3
Inom = 63A.

Bubip mnyckoperymtorodoi amaparypu. s BKIIOYEHHS 1 BUKJIIOYEHHS
eJIEKTpONpUHMAYiB  3aCTOCOBYIOTh IycKaul a00 KOHTaKTOpH, SIKI MOXYTb
BCTAHOBJIIOBATUCS O€3MOCEPEAHBO OIS eneKkTpornpuiiMadiB. YacTo B KOMIUIEKT [0
€JIEKTPOIIPUIMAYIB BXOAWTH  IYCKOPEryJjloloua amaparypa, L0 IOCTaBIsAEThCA
KOMIUIEKTHO. Y 1IbOMY BHUMNAAKy MHpPU MPOEKTYBAHHI CHUCTEM €JIEKTPONOCTAYaHHS
MyCKayl Ta KOHTAKTOPH HE OOMPAIOThCS. Y BHUIIQJIKy HAsBHOCTI €JIEKTPONpUHMAaUIB
JUIS SIKUX HEOOX1THO 3/1MCHIOBATH AUCTAHIIHHE YIIPABIIHHS 1 PETYIIOBAHHS PEXKUMY
poboTH: HacOCH, KOMIIPECOPHU, 3aCYBKU TPYOOIIPOBOIIB Ta 1HILIE, TO B I[bOMY BUIIAAKY
B SIKOCTI CHUJIOBUX IYHKTIB BUOMparoThCs INTH craHui ympasminas (ILICY), ski
KOMIUIEKTYIOTbCS 3 OJIOKIB YIIpaBIiHHS.

Bub6ip mmnomnposoza. lllunonpoBoau BUOMPaIOTh 3a pO3PaxXyHKOBUM TOKY, 3a

YMOBOIO [0n.00n > Iposp . IIIMHOTIPOBiA MIEPEBIPSAIOTH 32 YMOBOIO JIOIYCTHMOI BTPATH

HaIlpyTH.

2.1.2 Bubip MexaHi3My NEpeMillleHHsI eJIeKTPOIIB TyroBoi Medi MOCTIHHOTO

CTpymMy

B nanwuit yac Ha mianpueMcTBi BcTaHoBJIeHA ayroBa miy tumy JC-SMT.
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HyroBa miu JIC-5MT wmoxe OyTu BUKOpHUCTaHAa B JIMBApHUX BHUPOOHHUIITBAX
IPOMUCIIOBUX MIAMPUEMCTB BCIX Tajy3eil HApOJHOTO TOCHOIAPCTBA 1 AJSl MOCTABOK
Ha eKCIOPT, Y KpaiH! 3 TOMIPHUM 1 TPOIIIYHUM KJIIMAaTOM.

JlyroBa mi4 BUTOTOBJISETHCS B KiIiMaTuyHOMYy BukoHaHHI YXJI4 mo T'OCT
15150-69 «Maiunbl, npuOOpEl U ApYyrue TeXHUYECKHe uzaenus. VIcmosHeHus ais
pa3IMYHBIX KJIMMAaTHYEeCKUX paiioHoB. Kareropuu, yciaoBusi SKcCIUlyaTaluu,
XpaHEHUS U TPAHCIIOPTUPOBAHMS B YACTH BO3JEHCTBUS KIMMATHYECKUX (AaKTOPOB
BHEILIHEN cpenbl» 1 MpU3HAuYeHa JUisl poOOTH B HACTYITHUX YMOBaX:

- 3a4MHEHE MPUMIILLIECHHS;

- BUCOTa HaJl piBHEM Mops - He Oubie 1000 m;

- TeMIIepaTypa HaBKOJHUIITHBOT'O CepeIoBHINA - Bia +5 10 +40 °C;

- BITHOCHA BOJIOTICTh HABKOJIMIITHLOTO cepenoBuina mpu temmneparypi +20C mo
90% 1 ipu +40C - no 50%;

- HaBKOJIMIIHE CEpPEAOBUINE - HEBUOyXOHEOe3NeuHe, 10 HE MICTUTh
arpeCUBHUX ra3iB 1 JJOMIIIOK, SIKI PyHHYIOTb 130JISILI1I0 T4 METAJIH;

- TeMIIepaTypa OX0JIOKYHYO01 BOAM BiJ +5 10 +25 °C;

- BIZICYTHICTh B OXOJIOPKYBaJIbHIN BOJII JOMIIIIOK, IO YTBOPIOIOTH OCaI;

- TeMIiepaTypa OXOJIOJXKYI0UOi BOJAM HE OBUHHA OyTH HIKYE 3a TEMIIEpaTypy
HABKOJIMIITHBOTO TMOBITPsI B MpUMIilIeHH] 011k, HIXK Ha 15C (11100 YHUKHYTH TOSIBU
pocn);

- Tapu Ta NWI B KOHIEHTPAIsX, SIKI HE MepeBUINytoTh 3a3HaueHux y ['OCT
2.1.005-88 «OOume caHuTapHO - TUTHEHUYECKHE TpeOOoBaHMs K BO3AYyXy paboueid
30HBIY;

- BiOpamis Ta yJgapd B MICIli YCTAHOBKH €JIGKTpOIEYi IOBUHHI OyTH
BIJICYTHIMU.

JlyroBa miu mpu3HauY€Ha JUIS TUIaBKU, TEPErpiBy 1 BUTPUMKH KOJIBOPOBHX 1
YOPHHUX METAIB.

Hyrosi meui (III) moBruit yac mo uwIoMy psAy IOKa3HUKIB HE Mald
KOHKYPEHTOCIIPOMOKHHUX AaHAJIOTIB cepejl 1HIIMUX THUIIIB MeYel, He3BaKardu Ha

HasIBHICTb SIBHUX, Ty>K€ CEPHO3HUX HEJOJIKIB.
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l'omoBuum 3 HeponikiB Il € mpuHIMIoBa iX BHUOYXOHEOE3NEUHICTh. Y HUX
MeTaJll IUIaBUTHCA BCEPEAMHI  BOJOOXOJIOJKYBAaHOI ~€MHOCTI, CTIHKHM  SKOi
BIJIOKpEMJICH1 BiJl PO3ILJIaBy TOHKUM IIapoM (PyTepoBKHU. Y TIporieci poOOTH 3aBXKIU
ICHy€e TPUHIUIOBA MOXJIMBICTH BHOYXy, TOMY pO3BHBaTH Ta €KCILUIyaTyBaTH,
O4YeBHUIHE, HeOe3MeuHe 00IaIHaHHS MPUITYCTUMO JIMIIIE Y Pa3i TOCTPOi HEOOX1THOCTI,
sKa BU3HAYAETHCS BIJCYTHICTIO TEXHOJOTIYHUX Ta 1HIIMX MoxiuBocten II1 y iHmmx
BUOYX00E3MEUYHUX THITIB TICUCH.

[amuM cepitozaum Henosikom II1 € iXHS TEXHOJIOT1YHA MACUBHICTH, MOB's3aHa
3 BIACYTHICTIO MOXJIMBOCTI POOOTH 3 TapsYUMH IIIJJaKaMd, BEJCHHS OKHCHOTO
IpoLECy, IMUPOKOro BHOOpPY MaTepialliB (PyTEpOBKH BHU3HAUAETHCS HE OE3MEKOI0
eKCIUTyaTallii, a BAMOraMU TEXHOJIOTTYHOTO MPOIIECy.

Jlo icrotHmx HemomikiB IIT cmig, Takok BITHECTH HEOOXITHICTH Oe3miul
Mi3aBaJIOK IIUXTH B PO3IUIaB. Y me4yax MPOMHCIOBOI YAaCTOTH IUIABKH BEAYTH 3
"OosoToM" 1 HE JOMYyCKaeThCs MOBHUU 3IMB posmuiaBy, B III cepenHpoi dactotu
HNOBHUM 3JIMB NPOBOJIUTHCS, MpoTe Yy "cyxXy" Mid 3aBaHTaXKye€TbCS TUIBKH IEpIa
MOPIIis IKUXTH, a 1HII MaTepialy 3aBaHTAXYIOThCA B po3iliaB. Lle BUKIMKAHO THUM,
mo maBwibHUM o0csar 11 mpubnan3Ho AOPiBHIOE 00CITY pO3IUIaBy MICHs 3aKIHUCHHS
TJTaBKH, a 00CST MIMXTH 3a3BHYal HA TIOPSJIOK O1JIbIIIe 00CATY PO3IUIABY.

OO6naHaHHS Ta TEXHOJIOT1] JIMBAPHOTO BUPOOHUIITBA OUIBIIOCTI MIANPUEMCTB
YkpaiHu 3HAYHOIO MIPOIO0 3aCTapijio, XapaKTePU3YEThCS HHU3BKUMHU TMOKA3HUKAMHU
peHTa0eNbHOCTI Ta SKOCTI MPOJYKIIii, 110 BUIYCKAETHCS, HE BIAMOBIIAE CydacHUM

BUMOTI'aM €KOJIOTIB.

2.2 BmopoBamkenHs HoBoi cuctemu UYIIY wmeranopizanbHUX BepCTaTiB 13

3aMIHOIO eJieKTpomIad

CymapHi BTpaTH aKTHUBHOI TOTYXHOCTI JBUTYHAa BH3HAYalOThCA 32

dbopmyoro:[5]
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AP.,=[0_ - (1-K; )V Ki-Q, [K;, v AP +K,AP,,,  (2.14)

ne O =V3-U,l,, peakTHBHA IIOTYXHICTb, K& BUKOPUCTOBYETHCS IBUTYHOM 3

MepeKi IPU HOMIHAIbHOMY HaBaHTaXEHHI, KBap;
U, - HOMiHanbHA Hanpyri, B;

L, . - CTpyM €JIeKTPOABUTYHA, A;

P ..
K, = f - KOeiIiEHT 3aBaHTAXKECHHSI €JICKTPOIBUTYHA,;

H

Pp Py - cepeiHe HaBaHTaXEHHs 1 HOMIHAJbHA  TOTYXKHICTh
€JIEeKTPOABUTYHA, KBT;

peaKkTUBHA  TMOTYXKHICTb  €JEKTPOJBHUIYHA  MPHU

P,
Q,=, 189,

HOMIHAJILHOMY HaBaHTa)X€HH1, KBap;

Ny, - KK/| enexTpoaBuryHa npu HOMiHaJbHOMY HaBaHTa)XEHHI,

tgp, - BUPOOHMYA BIJI HOMIHAJIBLHOTO KOe(IIi€EHTa MMOTYXHOCTI
€JIEKTPOJIBUTYHA;

K; ,, koedimient BTpart, K;,, =0,1kBT/kBap;

AP, =B, (1 —ny) " v/Iny* (1 +vy)] - BTpaT aKTUBHOI MOTYKHOCTI TIPH
HEPOOOYOMY XO/Ii €TIEKTPOABUTYHA, KBT;

AP, = P,- (1 —n,)/In.* (1 +y)] - npupict BTpatr akTHBHOI MOTYKHOCTI
B enekTpoasuryHi mpu 100% HaBanTaxeHi, KBt

y = AP, /[(100 —n,) — AP,,] - po3paxyHkoBuii  KOE(DIII€HT, SKHA
3aJIeKUTh BIJ KOHCTPYKIII €IEKTPOJIBUTYHA.

XapakTepUCTUKH OJHOTHITHUX JIBUTYHIB PI3HHUX YCTaHOBOK, BCTAHOBJICHUX B

uexy (Bcporo 29 mr.):

P,=30xBt; U,=380B;n =0,89; cos ¢=0.,9; I,,=16,8 A;AP,=1,2kBT, TOJI:

0_=v3380-16,8-107=11,05kBap;
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KH=P—7’; (2.31)

— APxx .
V= oo, ) Ao (2.32)
APg . =Py -(I=m) 17, - 1+ 7)] (2.33)

1-0389
0,89-(1+0,12)

AP, =30 =3,3 kB1/

XapaKTepUCTUKH €JIEKTPOABUTYHA A2-71-6:

P =17xBt;U =380B;n =0,88;cosp=0,9;/ =1354;AP =0,9kBr,
H H H XX XX

_ Roae0.175.10-3 .
Q =+/3-380-13,5-10" > = 8,9kBap;
P,
K =% (2.34)
H2
7,=AP_, (100~ )-AP ] (2.35)
AP ona =L A=), o (1 7,)] (2.36)

CymapHi BTpaTH aKTUBHOI OTY>KHOCT] ABUTYHA:

AP, =[1105-@ ~0,5%)40,5% 15]-0,1+1,2+0,5% -3,3 = 5,16 kBt
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CymapHi BTpaTH aKTUBHO1 IOTYHOCTI JIBUTYHA!

AP =189:( —0,88%)+0,88% -5]-0,1+ 0,08+ 0,88 - 2,14 = 1,98k Br.

EdextuBnicte BnpoBamkenHs cuctemu UYIIY wmetanopizaibHUX BepcTaTiB
BU3HAYAETHCS OJCPKAHUM 3HIDKEHHSM BTpPAT aKTHUBHOI IMOTY)XKHOCTI B KOXKHOMY

JIBUTYHI:

AP=AP —-AP : (2.37)
cym cym?2

ToOT0, BIpoBaI>KEHHS CUCTEMHU KEPYBaHHSI IIBUAKOCTI 0OepTaHHS IIMHUH/IETIB
METaJOpi3albHUX BEPCTATiB, JO03BOJHUTH JOAATKOBO EKOHOMMTH IMiANPHEMCTBY

omu3bko 0,343 muH. kBT roa/pik.

2.3 MopepHi3aliisi CUCTEMH BEHTHJIALIL 3 IEPEX0I0M BiJ 3aralibHOOOMIHHOT 110

JIOKaJIBLHO1

BenTunsmiiiHi cucteMr MOXYTh OYTH 3arajibHO-OOMIHHUMHM, JIOKaJbHUMH
(micuieBuMHU) 1 KOMOIHOBaHUMH. [Ipu 3arajibHO-OOMIHHIN BEHTHIISAIT 3MiHA TTOBITPS
BiI0YBa€ThCS y BCbOMY 00Cs31 npuMitieHHs. [Ipu3HadeHHsIM TOKaIbHOI BEHTUJISALIT €
JIOKaJIi3aIlis MIKIJJIMBUX BUJIJICHb Y MICISX IXHBOTO YTBOPEHHS 1 BHAAJICHHS iX 13
npuminieHHs. [Ipu koMOiHOBaHIM cucTeMi OJJHOYACHO 3 3arajibHUM MOBITPOOOMIHOM
JIOKATI3YIOThCS TaKOXK 1 OKpeM1 HalO1IbIII IHTEHCHBHI JKepesia BUIICHD.

VY 3aneKHOCTI BiJl CIIOCO0Y MEepEeMIIICHHS MOBITPS B pOOOUMX MPUMIIICHHIX —
BEHTUJISILIIS TOAUIAETHCS HA MPUPOAHY 1 IITYYHY (MEXaHIUHY).

VY cucremax mMexaHIYHOT BEHTHJISIIT PyX MOBITPS 3[IHCHIOETHCSI B OCHOBHOMY

BEHTWJISITOPAMH TOBITPOJAYBHUMHU MallMHAMHU (OCHOBOTO YU BiALIEHTPOBOTO THUITY)
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OChOBHI1 BEHTUJISATOP SIBJISIE COOOIO pO3TAlllOBaHE B IMWIIHIPHYHOMY KOXKYCI
JIOTIaTKOBE KOJIECO, MPHU 0OEPTaHHI SIKOTO MOBITPS, 10 HAAXOAUTh Y BEHTUJISITOP, Mij
J€I0 JIOMATOK TIEPEMINIAEThbcs B OChOBOMY HampsiMKy. [lo mepeBar oChOBHUX
BEHTWJISITOPIB  BIJHOCUTBCA TMPOCTOTAa KOHCTPYKINi, BEIMKAa MPOAYKTHBHICTD,
MOXJIMBICTh ~ €KOHOMIYHOTO  PETYJNIOBAaHHS  MPOJYKTHUBHOCTI, = MOXJIUBICThH
peBepCcyBaHHs TMOTOKY MOBITPsA. J[0 iXHIX HEMOJIKIB BIAHOCUTBCA Majla BeJIWYHHA
tucky (30-300 Ila) 1 migBumenuii myMm. BianeHTpoBU BEHTUIISTOP CKIAAA€THCS 31
CHipabHOTO KOpITyca 3 PO3MIIICHHM YCEepeauHi JIOMAaTKOBUM KOJECOM, TIpU
o0epTaHHI SIKOTO MOBITPSA, 10 MPUIUIMBAE YepPe3 BXITHUI OTBIp, MOMaAae B KaHAIU
MDK JIOTIaTKaM{ KoJieca 1 T JI€I0 BIAIEHTPOBOI CHJIM TIEPEMIIIAETHCS TI0 X
KaHajaX, 30MpaeTbcs KOPIYCOM 1 BUKHIAETHCS dYepe3 BUMYCKHUM oOTBip. TuCK
BEHTWJISATOPIB Takoro THmy Moke gocsratu Outemr 10000 IMa. ¥V 3amexHOCTI Bixg
CKJIaJly TEPEMIIyBaHOTO IMOBITPS BEHTUJISATOPHU MOXKYTh BUTOTOBJIATHCSA 3 Pi3HUX
MarepiaiB 1 PI3HOT KOHCTPYKIl (3BUYAHOIO, MHJIOBOTO, aHTHUKOPO31MHOTO,
BuOyxoOe3neuyHoro BukoHaHHs). [Ipm migbopi BEHTWIATOPIB MOTPIOHO 3HATH
HEOOX1JIHY MPOJYKTHUBHICTh, CTBOPIOBAHUM THUCK 1, B OKPEMHX BHITQJIKaXx,
KOHCTPYKTHUBHE BUKOHAHHSI.

CucremMu KOHIUIIIOHYBaHHSI TOBITPS TOBHMHHI 3a0e3medyBaTH HOPMOBaHI
METEOPOJIOTIYHI TTapaMeTpy Ta YUCTOTY MOBITPS B MPUMIIIEHHI MIPH PO3PAXYHKOBUX
napaMeTpax 30BHIIIHBOTO MOBITPA ISl TEMJIOTO 1 XOJOIHOTO MEPIOAIB POKY 3TiTHO
JACH 3.3.6.042-99 (CanitapHi HOPMH MIKPOKJIIMaTy BUPOOHMYMX IPHUMIIIECHb) Ta
I'OCT 12.1.005-88 CCBT (Bo3ayx paboueit 30HBI).

KonauiionyBaHHs mOBITPS 31HCHIOETHCS KOMILIEKCOM TEXHIYHUX 3aC00IB —
cuctemoro konauiionyBanHs mnoBitps (CKII). B ckmang CKII BXonsath: npuiaau
OPUTOTYBaHHS, TMEPEMIIIEHHS Ta pPO3MOAULYy TMOBITPs, 3acO00M aBTOMATHKH,
JTYCTAHIIINHOTO KepyBaHHS Ta KoHTpojr. TexHiuni 3acobu CKII moBHicTio abo

YaCTKOBO arperaTyrThCs B anapari - KOHJAUIIOHEPI.
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2.4 Y3roJiyKeHHs 3aX0/1B 3 ICHYIOUMM O0JIaHAHHSAM IIEXY

Icaytoue enextponocradanus TOB «3TMK» Bukonano Ha Hampysi 35kB Bin
migcranmii  330/150/35xB.  Jlng  eHeproedeKTUBHOTO  €JIEKTPOIOCTavYaHHS
nepeadoavyaeTbcss MojiepHizalis icHyrouoi [IC 3 yCcTaHOBKOK KOMIUIEKTHOI JBOX
Tpancopmaropuoi miactanuii 35/6xB tuny KTBP (M) 35-4H 3 nBoma MaciastHUMH
tpancopmaropamu tuny TPJIHC-10000/35-V1, 10000kBA, 35/6xB, BakyymHOTrO
BHMUKaua, TpaHCPOpPMATOPIB CTPyMy, pO3'€IHYyBaviB, 0OMEKyBauiB IepeHANPYTU Ta
MOJICPHI3AIIEI0 PEICHHOTO 3aXUCTY Ta aBTOMATHKH.

Jlo yctaHoBKM NpuiiHATUN BakyyMHHM Bumukad BP35HC-35-20/1600YXJI1
30BHILIHBOI YCTAHOBKHU, 3 KPEMHIH-OPTaHIuHOIO 1 MOBITPSHOIO 130JIA1I1€10 B MOJIIOCAX
(6e3 TpanchopMaTOpHOrO Macja) 1 MPUBOJOM 3 BHUKOPUCTAHHSIM MPHUHITUITY
JIBOXIIO3UIIINHOT "MarHiTHO1 3acyBKU'". BuMuKkau BiiMoBigae TEXHIYHUM ymoBaM TY
VY 22588376.002-96, a takoxx ['OCT 687-78. Bumrkad BUTOTOBISETHCS KOHLEPHOM
«BucokoposbTHHH co103» TOB «P3BA-EJIEKTPUK» M. PiBHe, YkpaiHa.

OCHOBHI MapamMeTpy BUMHUKaya:

- HOMiHaJIbHA Hanpyra, KB 35
- HaifOuBIIIa poOoya Harpyra, KB 40,5
- HOMIHaJIbHUU CTpyM, A, ipu yactoTi S0 1600
- HOMIHQJIbBHUM CTPYM BIAKITIOUEHHS, KA 20

KOPOTKOT'O 3aMHUKaHHSI, KA
a)  HAWUOUIBIIMHI MIK (CTPYM AMHAMIYHOI
CTIAKOCTI) 52
0)  cepeaHbOKBAIPATUYHE 3HAUYEHHS CTPYMY 32
gyac MOoro MpoTiKaHHS (CTPYM TEPMIYHOT CTIMKOCTI JJIs
MIPOMIXKKY 4acy 3¢) 20
- MEXaHI4HuH pecypce, uKiIiB BB 30000

- KOMyTaIliHUM pecypc, ki BB:
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MIPU HOMIHAJILBHOMY CTPyMi 30000
IPY HOMIHAJIBHOMY CTPYMI1 BIIKITIOUEHHS 55
- TeMIepaTypa B11—60°C
1o +40°C

Jl7is BUKOHAHHSI OCHOBHHX 1 pe3epBHUX 3axucTiB [1JI-35kB BcTanoBmioroThCs
Tpancopmaropu ctpymy tuny TDO3M 35B-11 V1, 200/5A, kmac Ttounocti - 0,5.
Tpanchopmaropu cTpymMy - OINOpPHiI, 3 MAaCJISHUM HAlOBHEHHSM, MOJIMEPHOIO
13omsriero, BupoOHunTBa BAT «3amopi3bkuii 3aBoji BUCOKOBOJBTHOI amapaTypu.
OcHoBHI napameTpu TpaHCHOPMATOPIB CTPYMY:

- HOMiHanbHa Hampyra 35kB

- CTPYM TE€pPMIYHOI CcTilikocTi 18KkA

- CTpYM AMHAMIYHOT CTifKOCTI 48KA.

KinbkicTh BTOpHHHIX 0OMOTOK TpaHC(HOPMATOPiB CTPyMY 3a0e3meuye:

a) pos3aiapHe migkiaoueHHs 3aco0iB P3A, 3aco6iB ACKOE Ta iHmux
BumiproBanb-Hud. [l migkmouenns ACKOE Tpancdopmaropu cTtpymy MaroTh
BUMIPIOBAJIbHY OOMOTKY KJ1acy TO4HOCTI 0,5 s;

0) migkiIodeHHs pucTpoiB P3A 10 pi3HUX BTOPUHHUM OOMOTKaM Kiacy «Py» 3
MeTOI0 3a0e3meueHHs HEOOXITHUX HAAIMHOCTI, pe3epBYBaHHS 1 TOYHOCTI
BUMIPIOBaHHS.

Jljig 3aXUcCTy BiJ TPO30BHUX 1 KOMYTAI[IHHUX MEpeHanpyr eaeKTpooOa HaHHs
OPVY-35kB  BcranoBmooThcst  oOMexyBaui  mepenanpyru  tumy — OITH-II-
35/40, 5/10/1YXJI1, mo BHUIYCKAIOTHCS 3aBOJIOM €JIEKTPO3aXUCHUX IPUCTPOIB,
M. Cankt-IlepepOypr, Pociiicbka @eneparris. OoMexxyBaui nepeHanpyru HeliHiiHI, 3
MOJIIMEPHOIO 130JIAI111€10, 3 JOCTaTHBbOIO EHEPrOEMHICTIO 1 HEOOXITHUM 3aXHCHUM
piBHEM, 00JIaJHaH] peecTpaTopaMu CIPallbOBYBAHHS B MOJIIMEPHOMY KOPITYCi.

BceranosmoBani pos'eqnyBaui P/l (3) -35/1000YXJI1, BupobGneni BAT
«3amnopi3bKuil 3aB0OJ] BUCOKOBOJIbTHOI anapaTypu», MatOTh MOJIIMIIEHY KIHEMATUKY 1
KOHTaKTHY CHCTEMY, 3 PYYHMM IPHUBOJOM TOJIOBHHUX HOXIB 1 HOXIB 3a3€MJICHHS.
Po3z'enqnyBadi - rOpU30HTAIILHO-TIOBOPOTHI, 3 MIAIIMITHUKOBUMH BYy3JaMH, [KI He

NOTPeOyIOTh PEMOHTY 3 PO30MPAHHIM MPOTATOM YChOTO TEPMIHY CITYKOU.
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OcHOBHI mapameTpu po3’eIHyBaya:

- HOMIHaJIbHA HaIpyra 35kB;
- HOMIHAJILHUN CTPYyM 1000A;
- HOMIHAJbHA YacToTa 500 m;
- CTPYM TE€PMIYHOI CTIMKOCTI 31,5kA;
- CTPYM JWHAMIYHOI CTIHKOCTI 80KA.

Tpaca mnpoxomuTe 1O He3aceneHid mnepeciueHiii Teputopii. [lo Tpaci €
MOXJIMBICTh MPOI3AYy TPAHCIOPTHUX 3acO0IB 1 MeXaHI3MiB i OY/IBHHUIITBA 1
excrutyararii. [Ipu meomy opranizoByeThcsi oxoponHa 30Ha [LJI-35kB Ha BChOomy
IpOTSA31 Tpacu MHUPHHOI 15 M mo oOuaBa OOKM JiHIT BiJl KpallHIX MPOBOJIIB MPH X
HEBIAXUJIEHOTO MOJIOKEHHI.

Hnsa I1JI-35xB  Bukopucrani OaraTtonpoTsiHi mpoBoau W Tpocu. Ilposin
npuiinaTuit mapku AC-120/19, rpozozaxucauit Tpoc - TK-9.1. I'po3o3axucHuii Tpoc
MPOKJIATAEThCA TUIBKM Ha MiaAxodax Jdo0 miacTtaHiiid. Bubip mpoBoay 1 Tpoca
BuKoHaHWH BiamoBimHOo a0 BumMor I[IYE. IlpoBix ¥ Tpoc mepeBipeHi 3a yMOBaMH
KopoHH. Po3paxyHok HaBegeHo Ha kpeciienHi M2223.8-EC.PP. Tpoc nepeBipenuii Ha
TEPMIUHY CTIAKICTb.

Maxkcumanbha Hanpyra B aporax AC 120/19 npuitaaro pisaum 13,0 xr/mm>.
MakcumainpbHa Harpyra B Tpoci TK-9.1 npuitasaro - 40,0 kr / mMm 2. Hampyra B Tpoci B
OpoibOTaX BH3HAYEHO 3 YMOBU 3a0e3leyYeHHs HEOOXITHOTO 3a pIBHEM
I'PO30YIIOPHOCTI TabAPUTY MIXK IPOTOM 1 TpocoM 1 ripuiiHsTo 32,0-34,0 kr/mm2.
Bignosimao mo Bumor I[IYE mepenmbavaerbcsi ycTaHOBKA TacWTENIB BIOpamii yist
3aXUCTY BiJ] TaHL MpoBOAiB. ['acuTeni BiOpaii 1151 Tpoca He MOTPiOHI.

MoHTa)XH1 CTpiIM TMPOBUCAHHS MPOBOJIB 1 Tpoca 1 MICIl BCTAHOBJICHHS
racuteniB BiOpamii HaBeneHi Ha KpecleHHsSX «TalOnauii MOHTaXHHUX CTPUI
MIPOBHCAHHS ITPOBOJIIB 1 TPOCiIBY» 1 «BiJI0MICTh racUTENIB BiOpaliii».

Bubip miaBicHMI 1307151111 TPOBEACHO BiJMOBIIHO IO BUMOT, Yepe3 BUKIIAICH] B
mucti BAT «3anopixoksoonenepro» Big 12.04.06 Ne T1018/13-29 (momatox b)
BUXOJIIYM 3 HOPMOBAHO1 €(PEKTUBHOI JOBXKWHU NUIAXY BUTOKY 1,9 cMm / kB ms I

cTymneHs: 3a0pyaHeHocTi atmMocdepu. [IpoBia KpimisThest A0 OMOpP 3a JTOMOMOTOIO



56

13071b0BaHMX MiABICOK 3 13osssTopamu [ICC-70A 3 moaBiitHUM KPIIJICHHSM MPOBOY
Ha Tepexo/ax.

KpimenHs Tpoca Ha aHKEpHO-KYTOBHX OIOpax - 130JbOBaHE, 32 JOMOMOIOI0
HATSOKHUX MABICOK 3 omaHMM i3ossatopoM Tumy [ICC-70A. Tunu miaBICOK IS
KPITUICHHS TIPOBOJIIB 1 TpOCa HaBEICHI Ha KpeclieHH X «BioMicTh MmiABICOK MPOBO/IIB
1 TpociB. 3BejicHa B1JIOMICTh I1JIBICOK ITPOBOJIB 1 TpOCa ».

[Tpu BnamTyBaHH1 JIiHII TPOMIXHI ONMOPU BUKOHYIOTHCS Ha IEHTPUPYTrOBaHUX
CTiKax 3a TUNOBUM TpoekToM 3.407.1-164. AHKEpHO-KYTOBI ONOPH - METaJIeBl 3a
tunoBuM  nipoektom  3.407.2-170. Ha meperuni 3 ichyrouow I1JI-150xB
BCTaHOBIIIOIOTHCSI aHKEpHI omopu B rabapurtax 110 kB s 3MiHM po3TairyBaHHs
IPOBO/IIB. 3aCTOCYBAaHHSI METAJIEBUX OMOP OOYMOBIIEHO JOTPUMAaHHSM HaWMEHIIUX
JIOMyCTUMHUX BiAcTaHed s mneperuny ix BJI 3rizno 2.4 IIYE-2006p.
MeTanokoHCTpyKIlii onop BHUKOHYIOThCA 13 crtami Mapku BCT-311C6. 3axuct
CTaJIeBUX KOHCTPYKIIM OMOp BiJ KOPO3ii BUKOHYETHCS TPYHTOBKOIO 1 MOJAIBIINM
3a0apBieHHAM iX jakoMm [ID171 3 anroMiHIEBOIO MyApPOIO, TPO303AXUCHUI TpOC Ta
BIJUISKKH OIIOP MTOKPUBAIOTHCS €JIEKTPOTEXHIUHOI MacTuiioMm tuity 3EC.

3akmageHHss CTIHKM 3a1i300€TOHHOT OMOpPU MPOBOAMTHCS Y CBEPIUICHHI
KOTJIOBAaH 3 HEMOPYIICHOI0 CTPYKTYPOIO TIPYHTIB 3 3allOBHEHHSAM IMa3yX MIIIaHO-
rpaBiiiHOl cymimmio ckiaaaoM 1:1. dyHaaMeHTH MiJl CTajleBy OMNOpY HPUMHATI
yHipIKOBaHI 13 3al1i300€TOHHUMH MIJHDKKSAMU, BCTAaHOBIIOBAHHUX B BIJIPUTI
eKCKaBaTOPOM KOTJIOBAHHU.

VY 3B'SI3Ky 3 yCTaHOBKOIO Omop Ha rpyHTax Il cryneHs mpocagHocTi HEOOXITHO
JUTS 3aJ11300€TOHHOT OTIOPY BUKOHATH MOYIIKY BHCOTOI0 0,5 M 3 TpaBiffHO-MIIAHOT
CyMillll nepe]i yCTAaHOBKOIO OMOPH 1 IIUHSAHUNA BUMOLIEHHS BUCOTOIO 0,5 M 3 yXuiom

Ha Hu3bpkili CTOPOHI 3aCTOCOBYETHCS PO3MOAUIBYMN TpHUCTpid 6KB Tumy
KPII3-6. Konctpykiiss KTIIBP po3paxoBana st poOOTH B yMOBax KIIMaTUYHOTO
paiiony VY, kateropii posmimieHHs [. KTIIBP BuroroBnserbcs 3a TEXHIYHUMU
ymoBamu TY V 00113997.014-98. Texniuna xapakrepuctuka KTIIbP naBenena B
tabymmi 2.10.
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Ta6muig 2.10 - Texniuna xapakrepuctuka KTITBP

HalimenyBaHHs mapameTpa OnuHULI BUMIPY 3Ha4YeHHS
HominanpHa MOTY>KHICTh CUIIOBOTO
TpaHcopmaTopa He OLIbIIe kBA 2x1000
HowminaneHa Hanpyra, kB 35
Haiibisnpira poboya Hanpyra kB 40,5
HowminansHuii cTpym: A
- TOJIOBHUX KiJT 630
- 301pHHX IIUH 1000
Y napHuii CTpyM KOPOTKOI'O 3aMHAKaHHS KA 52
CtpyM TepMIYHOI CTIMKOCTI 20
(TppOXCEKYHAHUIN) KA
HowminanbHa Hanpyra JOMOMIKHHUX KiJT B 380/220
- 3MIHHOTO CTPYMY 220
- IOCTIMHOTO (BUIPSIMIIEHOTO) CTPYMY

3axucT JiHII B4 NOpSIMUX yaapiB OJIMCKAaBKU 3IIMCHIOETHCS IM1IBICKOIO
IPO303aXUCHOTO TPOCY Ha MIAXojax A0 miactanmii. Ha mepexomi mig mirouuMu
ministmu 150 kB mijgBicka Tpoca He nepeadayacThesl.

3axucHUMl TPOC TPHUETHYETHCS 1O 3a3eMJIIOBaJIbHUX KOHTypaM omop. Bci
BCTaHOBIIIOIOTHCS OMOpHU 3a3eMiinTU. Omip 3a3eMIIIOBAIBHUX MPUCTPOIB HE OBHHEH
nepesuiyBatu 10 Om.

Jis mpuiioMmy 1 pO3MOALTY €NeKTPOeHeprii mnependayvaeTbcsi BCTAHOBUTHU
KOMIUIEKTHY 0JI0KOBY TpaHchopmaTopHy niacraniito (aam - KTIIBP) PiBHeHChKOTO
3aBOJly BHMCOKOBOJIBTHOI amapaTypd 3 BHIIOK0 Hampyrow 35kB 3 posnoaiapuum
npuctpoeM 35kB, 3 Bumukauamu BP-35HC. HominanbHa Hanpyra oOMOTOK HU3BKOT
nanpyru (HH) cunoBoro tpancdopmaropa - 6xB.

ObnagnanHs, mnependayeHe B CXEMl EJIEKTPUYHUX 3'€lHaHb MEPBUHHHUX

JIAHLIOT1B, HaBeaeHo B Tabauml 2.11
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Cxema enekTpuuyHux 3'eqHaHb rojoBHUx jaHIorie KTTIBP 35/6kB Bukonana
Ha miacTaBl «CXeM MPUHIUIOBHUX ENEKTPUYHUX PO3MOAUIBHUX MpUcTpoiB 110, 35,
10 (6) kB», HaBenenux B TY VY 00113997.014-98 1 'Kl 341.004.001-94 "Hopmu
TEXHOJIOTIYHOTO MPOEKTYBAHHS MIJACTAHIIIN 3MIHHOTO CTPYMY 3 BUIIIOIO HAIMPYTOIO 6-
750kB ». Cxema eneKTpUYHUX 3'€HAHb TOJIOBHUX JIAHITIOTIB - JBa OJIOKW JIIHISA -
TpaHcopMaTop 3 BAMHUKaYaMH 1 HEABTOMATUYHOIO MTEPEMHUYKOIO 3 OOKY JIiHIM.

Tabmums 2.11 - ObnagnanHs, nepeabadeHe B CXeMl €JIEKTPUYHUX 3'€HAHb

IICPBUHHUX JIaHHIOFiB

HaiitmenyBanHs enekTpooOiaiHaHHS,
Tun
XapaKTEPUCTUKA

Tpanchopmarop 35/6xkB, IMBA TMH-1000/35-V1

Bumukau 35kB 3 enekTpoMarHiTHUM MPUBOJIOM BP-35HC-35-20/1600Y XJI1

Po3’eqnyBaui, 3a3emioBadi 35kB

- 3 mpuBogom [TPT" YVXJT1 PJ13.1-35(b)/1000Y 1
- 3 mpuBosom [TPT" VXJT1 P/13.2-35(b)/1000VY 1
Tpanchopmaropu ctpymy 35kB TO3M-35b-11V1
O6MexyBaui nepeHanpyr OITH-TI-35/40,5 YXJI1

[Tpuctpiit kommaexkTHu# po3noautbunii (KPIT) 3
KVY-10L]

BaKYYMHHMH BUMHUKaAYaMH

2.5 ABTOMAaTH30BaHA CUCTEMA KOHTPOJIIO Ta 00JIIKY €HeproCIOKUBAHHS

VY wyapynui 35kB peneitHuii 3aXMCT BUKOHAHO Ha 0a3l MIKPOIPOIECOPHOTO
npuctpoto tuny 7SJ6126-5EB62-1FB1 BupobHuntsa ¢gipmu Siemens. [Ipu npomy
amaparypa yOpaBJIiHHS, 3aXHUCTy Ta CHTHaJi3arii 00JiaJHaHHSA, PO3TAIOBAHOTO HA
BIIKpUTIA yacTuHi 35kB HaOuWpaeThcs Ha ICHYHOYMX IaHENAX, BCTAHOBJICHUX B

OPUMILIEHHSAX PEJIeHHOro 3ajy 1 TOJOBHOTO IIMTa ympaBiiHHA miactanuii. [lanem
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3aXMCTY, YNPaBIIHHA, OOJIKY Ta CUTHaJi3aIlli 1HTErpOBaH1 B 3arajbHOIMIACTAHIIIAHY
cuctemy tenecurnanizamii (TC) 1 aBTOMaTH30BaHOT CHUCTEMHU KOMEPIIIHOTO OOMIKY
(ACKOE).

[Migxmouenns 1o cucrteM T3 Ta ACKOE no3BonsitoTh:

- KOHTPOJIIOBATH CTaH 00JaHAHHS 3 JUCTIETYEPCHKOTO MMYHKTY;

- MPOBOJAMTH  MOHITOPUHI  PEXKUMIB  €JIEKTPOCIOXKMBAaHHS Ta  CTaHy
CJIEKTPOOOIIa THAHHS.

[Ilo6 yHUKHYTH HaBeA€Hb 1 MOMWIKOBUX CIpalbOBYBaHb Yy IIPOEKTI
3aCTOCOBAaHI €KpaHOBaHI KOHTPOJbHI Kabemi. JlJis 3aXUCTy BIAXOIUTH TMOBITPSHOI
muill 35kB Ta migxkmrouvaereess no Hel IIC-35/6kB Ha >kuBmiabHOI mifcTaHIUT
nepeoayeHi HaCTYIHI BUAM 3aXUCTIB:

- ctpyMoBa Bijaciuka (TO);

- MakcuMajbHa cTpymMoBui 3axuct (MT3);

- aBTOMAaTHWYHAa YacTOTHA po3BaHTaxeHHs (AYP);

- aBTOMaTU4HE MOBTOpHE BKItoueHHS (AIIB);

- yactotHe AIIB (HAIIB);

- KOHTPOJb 3aJIMIIKOBOTO HAmpyrd Ha BiAKIO4eHid miHii 35kB  ans
PEMOHTHOTO PEXUMY;

- KOHTPOJIb TIOJIOXKEHHSI BUMHUKAYa,

- KOHTPOJIb LUJIICHOCTI 3a001KHUKIB B KOJIaX HANpPYTH;

- KOHTPOJIb CIIPABHOCTI K1JI KEpYBaHHsI Ta NPUCTPOiB P3A;

- CUTHaJII3allis aBapiiHUX BIAKIIOYEHb BUMHKaua 1 pOOOTH 3aXHCTIB.

[Ilo6 yHMKHYTM NOMWJIKOBUX JAiii mepcoHanmy Ha kowmipui 35kB No 347
BUKOHAHA ONEepaThBHA OJOKYBaHHSA pO3'€IHYBayiB 1 IX 3a3eMJIIOIOUYHMX HOXKIB.
[IpoekTom mependadena tenemexanizailis yapyHku Ne 347 3 BUga4er0 CUTHAIIIB MPO
cTaH BUMHKaua (BkJI. / BUkiI.) Ta Mpo CHOXMBAHOI AKTHUBHOI Ta PEAKTUBHOL
MOTYKHOCTI1 Uepe3 MepPeTBOPIOBaY Ha ICHYOUYE IPUCTPIN TeIeMeXaHIKH.

Armaparypa ympaBiiHHS Ta 3aXHUCTy OOJaJHAaHHS, po3ramoBaHoro Ha BPII-
35kB, a TakoX 3arajJbHOIIICTAHIlIHA CUTHAMI3allisl PO3TAlIOBYIOTHCS Ha MaHENsIX

y OIlY. Amaparypa ympaBiiHHS, 3axXUCTy Ta CUTHajmi3amii Ha cTopoHi OkB
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pPO3TAIIOBYETHCSI B pelieHUX Bifcikax ocepenkiB 3PY-6kB. Jlina 3axucty cuiioBux
NOHIKYBaJIbHUX TpaHchopmaropiB 35/6kB motyxkuictio 10MBA wa miacranmii
nepeadoadyeHi HaCTYITHI BUAM 3aXHUCTY Ta AaBTOMATHKH:

- nuepeHIiifHrA 3aXHCT;

- MAKCUMAJIbHUW CTPYMOBHI 3aXHCT;

- BIJI IEpEBaHTAKEHHS,

- Ta30BUH 3aXHUCT;

- ioriyHu# 3axuct muH (JI3II);

- KOHTPOJIb JIAHIIOTIB BIAKITIOUEHHS 1 TTOJIOKEHHSI BUMHUKAYa,

- CHTHaJIi3alisi poOOTH 3aXMCTIB, CHPABHOCTI JAHIIOTIB BIIKIIOYEHHS 1
npuctpoiB P3A Ta aBapiiiHuUX BiIKIIOUYE€Hb BUMHUKAYiB;

- aBTOMATHYHE PETYJIOBAHHS HAMpyrd CUJIOBOrO TpaHchopmaTopa Tij
HABAHTAXKECHHSM.

Jlns 3axucty mnpueaHaHb 6kB Ha miacTtaHuii mepen0aueHi HACTYIHI BUIU
3aXHCTIB, aBTOMAaTHUKH 1 CUTHATI3AIlii:

- 3aXHUCT B1Jl 3aMUKaHHs Ha 3emi1to (3H3);

- 3aXHCT B TyroBux 3amMukansb (3/13);

- CUTHami3aIisa «3emish» Ha ImHax 6 kB;

- CUTHAJII3allisl CTaHy Ta CTaHy BUMHUKAaYiB;

- CUTHAJII3allisl CHPaBHOCTI MPUCTPOIB PEIEHMHOro 3axUCTy 1 JIAHIIOTIB
YIOPABIIHHS, a TAKOXK aBAPIMHUX BIJKIIIOUEHb BUMUKAUIB.

Jlst migBUIIEHHS PIBHS HAIIWHOCTI eJeKTporocTadyanHs nepeadadeno ABP Ha
ctopoHi 6kB. I1l060 yHUKHYTH HaBeJE€Hb 1 MOMIIKOBHUX CIpPallbOBYBaHb Y MPOEKTI
3aCTOCOBaHI  €KpaHOBaHI  KOHTpPOJBHI  Kabemi. Y  MpoOeKTI  3acTOCOBaH1
MIKpOIIPOIIECOPHI MPUCTPOI KEPyBaHHsI, 3aXUCTy Ta CHUTHAJI3aIll, SKi BiIMOBIIAIOThH
CyJacCHMM BHMOTaM Ta 3aBJaHHSIM 3aXHCTy, aBTOMAaTH3allii Ta YMpaBIiHHS
MCTAHIIIMU Ta JO3BOJISIIOTH 3a0€3IIE€YNTH

1) Haounicte mpouecy pobotm KPY 3a paxyHok OUIbIIOi KITBKOCTI
BHUMIPIOBaHb 1 CUTHaJI3allll, a TaKOX IMOKa3y IHQopMallli Ha AUHAMIYHUX €KpaHax,

SK1 JaI0Th MOKJIUBICTh ONEPATOPY CBOEYACHO pearyBaTH JJis 3an00iraHHs aBapii.
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2) JIuCTaHIlIHHE KepyBaHHS, SK TEepMiHAJIaMH PEJIEHHOro 3axucTy, TaK 1
NEPBUHHUM OOJIQAHAHHSIM IT1/ICTaHITIi.

3) mocTiiHy JlarHOCTUKY  OOJajgHaHHS, IO JIO3BOJISIE  TPOBOJAUTH
nepenaBapiiiHy Mpo(ilakTUKy yCTaTKyBaHHs (IOPIBHSHO 3 MOCTaBapiitHuii, abo
NepIOANYHUM TEXHIYHUM OOCITYTrOBYBaHHSM TPAIUIIIMHOTO OOJIaHAHHS).

4) MOXJHBICTh TIOKPOKOBOTO HAPOIIYBaHHS CHUCTEMH SIK PEJICHHOTO 3aXHUCTY,
TaKk 1 CHCTEM BHMIPIOBAHHA 1 YOPABIIHHA, 3MIHM 1X (QYHKUOIA OUIIXOM

nepenporpaMmyBaHHsL.

2.5.1 Bubip 3aco01B BUMIpIOBAaHHS CIIOKUBAHHS €JIEKTPUYHOI €HEePTii

Po3paxyHnkoBuii 0O0JiK €JEKTPUYHOI €Heprii 3a0e3NeuyeThes JYMIbHUKAMHU

CJICKTPUYHO1 €HEepTii, BCTAHOBICHUMH Ha MEXI 0alaHCOBOI HAJEKHOCTI HA TMaHEeNl
001Ky ocepenku 35kB Ne 347 [1C-330/150/35kB.
Jlia  opraHizamii  KOMEpLIMHOTO O0OJIIKy BHKOPUCTOBYIOTbCA —OaraToTapudHi
OararodyHKIIOHATBHI JIYWIBHUKY eneKTpudHoi eHeprii Tumy SL 7000 Smart (110B,
SA, xn.1.0, 5) Bupo6nunrea JAI1 Axtapic Ykpainu. JliuninsHukM 3a0€31euyoTh 001K
aKTUBHOI 1 PEaKTUBHOI €JIEKTPOCHEPTii B pekumMi OararoTapu(HOCTI 1 BHECEHI B
HepxpeecTtp YKpaiHi.

Jlanmrorn o6miky (MaTepiaj, mepepi3 1 JOBXKMHA MPOBOMAIB Ta KaOenis,
yCTaHOBKA BHUIIPOOYBAJIbHUX OJIOKIB, 3aXMCHUX Ta KOMYTAl[lfHMX amnapariB y
BTOPUHHMX JIAHIIOTaX ) BUKOHAH1 y BiAMoOB1AHOCTI 3 BuMoramu [TYE.

[Tepenbauena miaoMOyBaHHS BCiX €IEMEHTIB JIAHIIOTIB PO3PaXyHKOBOTO OOJIKY.

TexHiuHMid OOJIIK €JIEKTPOCHeprii mnependavyaeTbcsi Ha TpU(a3HUX EIEKTPOHHUX
OararoTapu@HuX, 0araTOPyHKI[IOHAIBHUX JIYMWIBHUKAX E€JIEKTPUYHOI €Heprii THITY
SL 7000 Smart, 1110 BCTaHOBJIIOIOTHCS Ha MaHelni 00iky ocepenku 35kB Ne 347 T1C-

330/150/35kB, a Takox Ha npueaHaHHAX OKB MmoHmKyBaIbHOT mifcTaHiii 35 / 6xB.
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JliunnbHUKKM MaroTh (PyHKIII Oaratorapu@HOCTI BUMIpPIOBaHHS aKTUBHOI Ta
pPEaKTUBHOI €HEprii 1 MOXKYTh OYTH IHTETPOBaHI B MOJAJBIIOMY B aBTOMaTH30BaHY
cucteMy OOJIIKYy, IO JacTh MOXJIMBICTh MOOAYUTH BCIO KapTHUHY CIOKWBAHHSA 1
PO3MOMLTY €JIEKTPOCHEPTil 3 ypaxXyBaHHSIM €HEPTii, CIIOKUBAHOI HA BJIACHI TIOTPEOH
miacTadini.

JI1s koMepliitHOro o0JIIKy XapaKTepHa HasBHICTh HEBEJIMKOI KUIBKOCTI TOYOK
00Ky, 3a SKUMHU MOTpPIOHA yCTaHOBKA NPUJIAAIB MIJBUIICHOI TOYHOCTI, a cami
3aco0u 001Ky TOBUHHI BUOHpATHCS 3 AEP>KAaBHOTO PEECTPY BUMIPIOBAJILHUX 3aCO0IB.

Jliunneauk SL 7000 Smart - me HOBITHS po3poOka B 00JacTi OOJIKY
enektpoeneprii ta opranizamii ACKOE. OO6macte 3acTocyBaHHS JIIYHJIbHUKA
SL 7000 Smart - MoBHUI 1 TOYHUNA KOMEPIINHUN Ta TEXHIYHUN OOJIK Y BEIUKOMY
IPOMHUCIIOBOMY U APIOHOMOTOPHOMY CEKTOPI.

MikponpouecopHi  6araTodyHKI[IOHAIBHI  JIYUJIBHUKH  €JIEKTpOEHEeprii
SL 7000 Smart npu3zHaveHi s 001Ky aKTUBHOT Ta PEaKTUBHOI €Heprii B Tpuda3zHUX
JAHIIOrax 3MIHHOTO CTPyMy TpaHC(QOpPMATOPHOIO BKJIIOYEHHS, B  OJHO-1
OaratotapudHuX pexuMax 3 KjaacoM TouHOCTI 1,0, mpu 11bOMy 4KCiio TapuPHUX 30H
moxke nocsiratu 16. Jlivmnpauk SL 7000 Smart mparioe B IIMPOKOMY JAiara3oHi
pobouux CTpyMiB 1 Hampyr, Mae BUCOKY uyTiauBicTh. JliummbHuk SL 7000 Smart
BUMIPIOE 1 BijjoOpakae mapaMeTpu €JIEKTPUYHOI MEpPEXi - Hampyru 1 ctpymu a3z,
aKTUBHY, PEAaKTHBHY M MOBHY MOTYXHICTh TpU(]a3zHOI cHCTEMH, a TaKOX CEpBICHI
JTaHl.

AOcomroTHO HOBI  MOXJmBocTi Hamae muwiabHUK SL 7000 Smart s
opranizaiii ACKOE. Jlns xomyHikamii JIYMJIBHUKA MOXYTh  HE3aJIEKHO
BUKOPUCTOBYBATUCS IMITYJIbCHI BXOJW/BUXOAM 1 LMU(POBI iHTepdeiicu Ta HaBITh
BOynoBanuii GSM-mozmem. IlikaBoro ocobnuBicTio SL 7000 Smart € Te, 1m0
JOAAaTKOBI  1HTepdeiich MiAKIIOYarThes 0e3  BIAKIIOYEHHS JIYWIbHUKA Ta
MOPYIIEHHS METPOJIOTTYHUX TIIOMO.

Bci BuMipsiHi Ta oOuucieHi AaHi, B TOMY YHCII 1 OTpUMaHi 3 IHIIHMX
JIYWIBHUKIB M0 IMOYJbCHUM KaHanax, JiuuibHUK SL 7000 Smart 30epirae B

eHeproHe3ajgexHid mam'sati. MoxmBocTi murmibHHKa SL 7000 Smart 103BOISIOTH
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30epiratu rpadiku HaBaHTaXEHHs MO 16 kKaHajax, MpH IbOMY TEPMIH 30epiraHHs
rpadikiB moxe nocsratu 900 guiB. Y miumnbHukax SL 7000 Smart 3acTOCOBY€ETHCS
TEXHOJIOTIS 3aKyajieHa B jiumibHUKax cepii SL 7000, maBHO A0Bena CBOIO BUCOKY
TOYHICTH 1 HAJIIMHICTb.

OyHKITIOHATBHI MOXJIMBOCTI TUmiibHUKIB SL 7000 Smart:

- MUPOKUH Aiana3oH O0araroTapudHUX PYHKIIHN 3 00JIIKY €JIEKTPOSHEPTI;

- MOXJIMBICTh BUKOHYBATH BHUMIPIOBaHHS B OaraToTtapu@HOMy peXuMi 1
BijoOpaxatu ix Ha PKI;

- MOXJIMBICTH 30epiranHs rpadikiB HaBaHTaxeHHs Mo 16 xanamax. KinpkicTb
KaHaJiB rpadikiB HaBaHTa)XCHHS, TPUBAJICTh IHTEPBALy yCEpEIHEHHs, BUMIPIOBaHI
napaMeTpu, 3a SKUMH OyJIyTh HaKONMUUYyBaTHCS rpadikd HaBaHTKEHHS, 3a4al0ThCS
IPOrPaMHo;

- JIOCTOBIPHICTh 1H(MOpMaIIil Mpo OOJIIK EISKTPOSHEPTIl 32 paxyHOK (yHKIIii
CaMOJ[IaTHOCTUKHM 1 3aXHUCTy BIJ HECAHKI[IOHOBAHOTO JOCTYIY JO KOMEpIiHHOT
1H(pOopMalii;

- 3UMTYBaHHSA BCIX HEOOXIIHMX JaHUX Ha TMOPTATUBHUM KOMIM'IOTEp Uepe3
ontnuHuii nopt (ctangapt MEK 1107);

- BUKOPHCTAHHS HE3aJCKHHUX IMITYJIbCHUX BHXOMAIB 1 IUGPOBUX 1HTEP(ENCIB
RS-232 ta RS-485, a Takox BOynoBanoro GSM-moaemMy najisi poOOTH JIIYUIBHUKA B
ACKOE.

Jlivmnbauk SL 7000 Smart Bumipioe 1 gikcye B mam'siTi 3HaYEHHST €Heprii 3a
BCTAHOBJICHUM 1HTepBajioM uyacy. [licns 3uuTyBaHHs iH(OpMaiii 3 JTIYHIBHUKA
Oynyerbest rpadik CHOKHBAaHHSA 1 BUPOOJICHHS AaKTUBHOI Ta PEAKTUBHOI EHEPTii.
JIlYMJIBHMK BHWJIa€ CHUTHAJ TIPO TEPEBUINEHHS 3aJaHOTO0 TIOPOTOBOTO 3HAYCHHSI
MOTYXXKHOCTI, SKUM BUKOPUCTOBYETHCA SK TOMEPEIDKYyBaIbHUM, abo s
BIJIKJTIOUCHHSI, @ HaJlalll BKJIIFOUEHHSI HAaBAaHTAXKCHHS MPU 3HIKEHHI MOTYXKHOCTI, 110
JI03BOJISIE aBTOMAaTUYHO KOHTPOJIFOBATH HABAaHTAXXCHHS Ta YHUKHYTH mTpady 3a
MEePEeBUIIIEHHST TOTYXKHOCTI. J[711 poOoTH Ta 3umTyBaHHs 1H(OpMAIli 3 JIIYUILHUKA
pO3po0JIEeHO  crieliajibHE  MporpamMHe  3a0e3MedeHHs  POCIMCBKOI  MOBOIO.

[IporpamyBaHHsl JTIYUIBHUKA 3IIMCHIOETHCA TIIBKH 32 HASBHOCTI CHEIIaIbHOTO
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napoyisi. € TpW pIBHA CHEMialbHUX mapotiiB jgoctyny. CaMuii HWXHIA piBEHBb
JI03BOJISI€ TUTBKH 3UUTYBATH 1HPOPMAIIIO 3 JTIUMIBHUKIB.

TexHiyHl XapakTepuCTUKW JiumiIbHUKA enekTpoeHeprii  SL 7000 Smart
HaBeJleH1 B a0 2.12.

Ta6mui 2.12 - Texniuni xapaktepuctuku JiamwibHIKa SL 7000 Smart

HanimenyBaHHs
3Ha4YEeHHS [TpumiTka
XapaKTEPUCTHKU
1 2 3
Krnac TounocTi 0,5S:1.0 B 3aJIEKHOCTI BIJI
BUKOHAHHS
Howminanwhi nanipyru, B | 57/100, 220/380 | B 3aJIeKHOCTI BiJl
63/110, 230/400 | momudikarii

PobGounii mianazon, y %
B1J1 HOMIHAJILHOTO + 20
HowminanbsHa gactorta | 50 £ 5% 60 + 5% Ha 3aMOBJICHHS
mepexi, [
HominanbHi 1(2),1(1,2),1(6) B 3aJIEKHOCTI BiJI
(MakcuMambHi) CTpyMH, A 2(6),2(10), Moudikarii
[lopir wytnuBOCTI, TIO 0,1 B 3aJIeKHOCTI BiJl
BITHOIIIEHHIO hi o) 0.4 Moudikarii
HOMiHaAJIBHOI P,%

Crpykrypa miymibHuka SL 7000 Smart.  JliumnpHUK — CKIAamaeThest 3
BUMIPIOBAIbHUX JIaTYMKIB HAIMPyTH 1 CTPYMY, CHEIIaJlI30BAHOIO0 MIKPOMpOoliecopa,
110 TO3BOJISE BC1 €TAIU MEPETBOPEHb CUTHANY Ta 00YMCIECHb TPOBOAUTHU B IIU(PPOBIH
¢opMi 3 BHCOKOIO TOYHICTIO, 1 JIOJAATKOBUX EJIEKTPOHHMX IUIAT, IO PO3IIHUPIOIOTH
Horo (pyHKIIIOHAJIbHI MOKJIMBOCTI.

Mikpomnporniecopua BuMipioBajgbHa cuctema JiuwibHuKa SL 7000 Smart
obuncioe 1 30epirae y CBOiMl mam'siTi JaHl €Heprii Ta MOTYXHOCTI B HUGPOBOMY

BUTJISA/II 3 TIPUB'A3KOIO JI0 Yacy.
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BumiproBasibHUIl MIKpOIIPOLIECOP OTPUMY€E CUTHAJIM CTPyMY 1 Hallpyru 4epes
BUCOKOJIIHEHHI TpaHchopMaTopu CTpyMy 1 pPE3UCTUBHI TMOAUTBHUKUA HAIpPYTH.
AHanoro-iugpoBi MEpPeTBOPIOBaYl 3/IMCHIOIOTh BHUAIJICHHS JMCKPETHUX 3HAYEHb
KOXXHOTO BX1JJTHOTO CUTHAJy CTPYMY 1 HaIllpyTH.

Mikpomnporuecop 0OUYMCIIOE 3HAYEHHS CTPYMy Ta HAOpyrd 1 mepefae ix 1o
MIKPOKOHTpPOJIEPY.

MikpokoHTposiep 00poOisie 1 3amaM'ATOBye BHUMIpPSHI JlaHI B MaM'ATi
J14YUIBbHUKA. MIKPOKOHTPOJIEP CIYXKUTh TAKOXK Ul BITOOpaKEHHs TaHUX HA JUCIUIET
1 mepenaui ix yepes iHTepdericu.

HasBaicte y miunmipHUKIB SL 7000 Smart mudpoBux intepdeiciB 103BOIsE
3M1MCHIOBATH 3B'S30K JIUMJIBHUKA 3 TMEPCOHATBLHUM KOMITHOTEPOM. A cCIeiaabHO
po3po0iieHe TporpaMHe 3a0e3MEUeHHS JI03BOJIE€ 3YMTYBAaTU 3 JIYWIBHHUKIB 1
00po0IIsITH OTpUMaHy 1H(GOpMaIIiio.

Y miuuneHukax SL 7000 Smart € HacTynmHi mporpaMoBaHi aBTOMAaTHYHI
byHKIT:

- (hikcarliss MaKCUMaIbHOT OTY>KHOCTI MPU 3M1HI CE30HIB;

- aBTOYUTAHHS (CAMOCYITYBaHHs) JIYMJIbHUKA Y BU3HAUYCHUN JIeHb Micsls ado
Yyepe3 NEBHUN IHTEPBAJ y JTHSX;

- 3ailicHeHHs a3BiHKa Ha EOM BepXHBOro piBHSA MNpU  BIAKIIOYEHHI 1
BITHOBJICHHSI )KUBJICHHS;

- aBTOMATUYHUI MIepexiJl Ha JITHIN 1 3MMOBHUI Yac;

- BigoOpaxkatu Ha PKI 3acTepesxeHHs mpu MepeBUIICHHI 33JJaHOTO MOPOTY IO
HOTY>KHOCTI;

- (yHK1is "ynpaBlliHHS HaBaHTAXKEHHSM'" - CIIPAIIOBaHHS €JIEKTPOHHOTO peJie
npu Tepexoil 4epe3 KOpAoH TapudHOi 30HH ab0 MpW MEpPEeBUINEHHI MOPOTy IO
MOTY>KHOCTI B KOXHIM Tapu(Hii 30HI1;

- BUKOHAHHS TECTIB SIKOCTI €JICKTPOEHEPTii MO 3aBaHTaXEHUX B JIYUIbHUK
noporax;

- BUKOHAHHS TECTIB HAmpyru 1 ctpymy HaBaHTaxxkeHHs B 00:00 romun 1 mpu

[10a41 )KUBJICHHS.
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KypHan BIIKJIIOYEHHS >KUBJICHHS. Y JKypHajl B1IOOpakaeTbCs KIIbKICTh
BIIKIIIOUEHb JKUBIICHHS, 3arajbHUi (CyMapHUil) yac mepepB KUBJICHHS, JaTa 1 4ac
OCTaHHBOTO BIJKIIOYEHHS Ta BITHOBJICHHS >KUBJICHHS.

Kypuan 3B's13ky. Y >KypHaji 3B'SI3Ky HAKONMHUYYETHCS 3arajbHa KUIbKICTb
3B'I3KIB 3 JIYWIBHUKOM, a TaKOX dYac 1 JaTa OporpamMyBaHHS Ta OCTaHHBOI
Mou(diKallii mporpamMu JiYuIbHUKA.

Kypunan momii. VY  oxypHam momiii  (QiKCyloTbes  (PaKTH  BUXOIY
B1JICJIIIKOBYIOTBCS TTapaMETPHU 3a MEK1 BCTAHOBJICHUX MOPOTiB. DIKCYIOTHCS MOYaTOK
1 3aKiHUEHHS (PaKTIB BUXOJY.

Kypnan Taitmepis [1K3. V npomy xypHam ¢GikCylOThCs 3arajbHa KUIbKICTD Ta
CyMapHH 4ac BIIXWJICHHS MO KOXXHOMY MapaMeTpy.

InTepdeiic kanamy 3B'A3Ky. ABTOMaTH30BaHA CHCTEMa KOMEPLIMHOTO OOMIKY
eHeprocnoxupanus mianpuemctsa TOB «IIB» BUKOpuCTOBY€ BHYTPIIITHbO3aBOACHKI
tenedoHHi JiHii, ToMy mpaloe 3 iHTepdericom RS-232, 1o skoro npueaHadi MOJAEMHU
Ak 3 Ooky cuctem, Tak 1 3 Ooky IIK. Jlo Takoi Mepexxi MOXHa MNpHUEIHYBaTH
HEOOMEKEHY KUIbKICTh CHCTEM 3a YMOBH, III0 4Yac 300py JAaHUX HE JIMITYeThCs. Sk
KOHBEPTOP MPOTOKOIY BUKOPHUCTOBYIOThCS Moayini ADAM 4520 ¢ipmu Advantech
[6].

Texuiuni xapaktepuctTuku moayiiB cepii ADAM 4000. 3aranbHi TeXHIYHI
XapaKTEePUCTHKU MOayHiB cepii ADAM 4000:

1) mijacucTeMa MocaiJOBHOTO 3B'A3KY;

- mpotokoi ¢izuyHoro piBHs: EIA RS-485 (nBompoBinnuit), yrnpaBiiHHS Bix
MPOBIAHOTO KOMI'IOTEPA;

- mBHAKICTH 06Miny 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200
o1T1/C;

- ToBXXHMHA cermeHTa Mepexi 1200 M;

- CBITJIOIIOTHUH 1HUKATOP HAIBHOCTI KUBJICHHS 1 3B'SI3KY;

- TPOTOKON KaHambHOTO piBHS: cuMBoibHUNM ASCII 3 6e3nocepeaHboro
aZipecalli€ro By3JiB;

- BUSIBJICHHS TIOMUJIOK MEPEBIPKOI0 KOHTPOJIBHOT CYMHU JTOBKUHOIO 2 OaiTH;



- p&XUM OOMIHY JJAHUMU - aCHHXPOHHHM HaI1BAYIIJIEKCHUH;

- (popmar naHMX B aCHHXpPOHHOMY pexkumi: 1 ctapt-0iT, 8 6iT maHux, 1 crorm-

01T 6€3 KOHTPOJIIO MapHOCTI;

- MaKCUMaJIbHa KUIBKICTh MPUCTPOIB Y MEPEKi Ha OJMH IMOCHITOBHUI MOPT —

256;

- MOXJIMBICTh MIJIKIIOYEHHS Ta BIJAKIOYEHHsS TPUCTPOIB 0e€3 MOpPYIICHHS

Ipale31aTHOCTI MEPEXi;

- IPUAYIIESHHSI TIEPEIIKO/ 1 BUKUIIB HAPYTH B JIIHISAX 3B'S3KY.

B Tabmumi 2.13 npencramieHi 3BeAEHI MOXIMBOCTI €HEPro3odoepiraroumux

3axoaiB Ha TOB «3TMK)».

Ta6muig 2.13 — MosxiuBocTi eHeprozoepexxenns Ha TOB «3TMK»

Piuna exoHOMIsA
Ne Ha3Ba MOXJIMBOCTI 3 €eHEepro30epekeHHs CJICKTPUYHOT €HEPrii,
THC. KBT " TO7
Y nockoHaNEHHS] TEXHOJIOTIi TUTAaBKH METaly B
1 |umexy TUISIXOM  MOJIEpHI3allii  MeXaHi3My 95
NepeMIIICHHS eJIEKTPOIIB IyTrOBOI Mmeyi
BrpoBamxenus HOBOI1 CUCTEMU yIry
2 ' _ 221
MeTaJIopi3aJIbHUX BEPCTaTIiB
MonepHizartis CUCTEMH BEHTHJIALT 3
3 |mepexomoM  BiA  3araJbHOOOMIHHOI 70 435
JIOKaJILHO1
Bcroro 752

2) Bumoru mo/10 xUBJICHHS:

- Hanpyra xwuBJyieHHs BiJ 10 10 30 B mocTifiHOrO CcTpyMy HECTa0171130BaHOTO;

- 3aXHUCT B1J] 3MiHU MOJSIPHOCTI HANIPYTH >KUBJICHHSI.

KOHCTpYKTMBHE BUKOHAHHS:

- MaTepiai kopmnycy miactuk ABS;
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- IPUHAICKHOCTI: TJIACTUKOBUM MOHTaKHMM ajanTep A ycTaHoBKH Ha DIN
PEUKY, KPOHILITENH JJIsl yCTAHOBKU Ha MMAHEJb;

- Jo0yBaHI KJIEMHI KOJOJIKH 3 TBHUHTOBOI (iKcalli€ro: TMEePeTHH >XKUB
npoBinaukis Bix 0,5 10 2,5 mm>.

3) YMoBH ekcrutyarariii:

- Iiama3oH pobouunx Temmepartyp Bia -10 go 70 ° C;

- lana3oH TeMiiepaTypu 30epiranns Bia -25 no 85 ° C;

- BITHOCHA BOJIOTICTh MOBITPs BiA 5 10 95% npu 25 ° C 6€3 KoHIeH allli.

B pesynpTaTi BHOpOBaKEHHS 3aXOAIB 3 €HEPro30epeKEHHS, EKOHOMIS

CJICKTPUYHOT eHeprii ckiaje 01u3bpKko 752 tuc. kBT - rog.
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3 TEXHIKO-EKOHOMIYHE OBIPYHTYBAHHS BITPOBADKEHH S
EHEPI'O3BEPII'AIOUMX 3AXO/IB

3.1 Po3paxyHoxk (hoHIy 3ap0o0iTHOT MJIaTH CIEIIaiCTIB

[Ipu po3paxyHKy IIi€l CTaTTi BUTpPAT IUITAaTHUM pO3KIAZAOM IepeadadyeHo
rocaay Mamcrpa.

['oguana Tapudna craBka 3,5 rpH.

3apobiTHa 1UTaTa 1Mo Tapudy:

3010y = 3,5-225-8 =6300 rpH / pik.

BenuunnHa npemii 3a BUKOHAHHS MICSYHOTO IUIaHY, MPUUMAETHCI B PO3MIpi

40% Bi IOCAIOBOTO OKJIAIY:

311,pe = 0,4-6300 = 2520 rpH.

Ormata BiAMyCTOK:

3 ion= (3 + 3 yper)- O/T,, 3.1)

30T,0n =(6300+2520)-24/225 = 940,8 rpH.

OmuaTa 3a BUKOHAHHS JIEPKO0O0B SI3KIB,:

3seprec = (3 map + 3 per)-T/T,, (3.2)

31 epre =8820-2/225 = 78,4 rpH.
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Piunuit hon 3apo6iTHOT 11aTH (HaxiBINIB:

317:5 = 3Hmap + 3aneM+3H0mn+3H20, (33)

3177 = 8820+1019,2 =9839,2 rph.

3aranbHui (HOHJ 3apOOITHOI TIJIATH 110 KOTEJbHI:

®OT = 31"+ 3177 (3.4)

@OT=146443,81 +9839,2=156283,01 rpH/pik.

HapaxyBanns Ha ¢onz orutatu mparti, npuitmaemo 39,35%:

3070, = 39,35/100- 311, (3.5)

3114, = 0,3935-156283,01= 61497,36 rpH/pik.

3.2 TexHik0o-eKOHOMIYHA OIliHKA €()EeKTUBHOCTI €HEepPro30epiratouux 3axo/iB

3.2.1 ExoHomiuHa e¢eKTHUBHICTh MOJIEpHI3aIlli TIUIABUJIBLHOI JIyroBOi Iedi

MOCTIHHOTO CTPYyMY

[Ipu 3amini  oOnaananna [IIIIC pi3ko NOMMNIIYyIOTHCS  MOKa3HUKU
BUPOOHUIITBA YOPHHUX 1 KOJHLOPOBUX METaiB. 3MEHIIYIOTHCS IUTOMI BUTpaTH
enextpoeneprii Ha 15-20%, rpadiroBanux enextposaiB 10 1,3-1,5 Kr/T, KOTUBaHHS

HaBaHTaxeHHsS Ha 80%, dac miaBku B 1,5-3,5 pasu, yrap muxta ao 0,5-1,5%,
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depocmnapiB Ha 75-95%, nuneBubpocu B 10-15 pasiB, MpakTUYHO YCYBA€THCS BUKH]L
arpecUBHUX Tra3iB - OKUCIIB a30Ty, J1aKCHHIB, (ypaHiB, pi3KO 3MEHIIYETHCS BUKU]I
CO 1 COa,.

3amiHa €IeMEHTIB JII0YUX Meuel OKyMaeThCs 3a3BUYail mpoTsaroM Bin 3-4 1o
12-15 wmicAiiB 3aJeXHO BIJ aCOPTUMEHTY MeETally, IO BUIUIABJSIETHCA. 3HAYHO
MOKPAIIyEThCS SKICTb BHPOOIB, a aKTHUBHI TexHojoriuHi mnponecu Ha JIIIC
JI03BOJISIIOTh BUPOOJISITH BHCOKOSIKICHI METald 3 JCMIeBOI CHPOBUHHU. BapTicTb
JyTOBO1 T€Yl, 110 BCTAaHOBIIIOETHCS, Pa3OM 3 JIONOMDKHHUM OOJIaIHAHHSAM CKJIQJa€e
ctanoM Ha 2012 pik ckiagae 918 Tuc. rpH.

ExoHoMiuHU#l e(exkT BiA 3aMiHM MEXaHI3My NEpEeMIlEHHS eJIeKTPO/IiB
IUTAaBWJIBHO] Ieul:

E=AP-C,, T,

(3.6)
e AP — pi3HUL MK CIHOXHBAHOIO TMOTYXKHICTIO IO Ta MICJIs MOJEpHI3allii,
KBT;
Ty, — pl4Ha KUIBKICTh TOJUH POOOTH TI€di, TOLL.;

C, — Tapud Ha eJEKTPUYHY C€HEpPril0 AN  MiJNPHEMCTB,

C,.=1,54 rpu/kBT1TOx;

E=203 -3200-1,54=675 THC. TpH.

TepMiH OKYMHOCTI:

=5 (3.7)

918
1=—=1,36 pokis.
675

ExoHOMIYHA €peKTUBHICTh KaIliTaTOBKIJIACHb:
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== (3.8)

1
E= 136 =0,735.

B pesynbrari, £ He mepeBUIIye HOPMATUBHUNA KOEPIIIEHT, 1O CBIAYUTH MPO

JOLIBHICTh BIIPOBA/I>KEHHS POEKTY.
3.2.2 BrpoBaikeHHs: HOBO1 cuctemu UITY meTanopizanbHUX BEpCTaTIB

EdextuBHicts BrnpoBamkeHHs cuctemu UYIIY wmeranmopizaipHuUX BepcTaTiB
BU3HAYAETHCS OJEPKAaHUM 3HWKEHHSM BTpAT AKTUBHOI MOTYXHOCTI B JABHUIYHI

AP =3,18xBm:

ExoHOMIs TPOIIIOBUX KOIITIB MPHU peajizallii JaHOTo 3aX0/ly CTAaHOBUTD:

E=129-AP-t, -6 (3.9)

E =73-3,18-5200-1,04 = 357689rpH/pix .

KamitanpHi 3aTpaTu Ha peanizailiio JaHOTo 3aX0/1y CTAHOBIATH 486 THC. TPH —
73 ABUTYHH 3a MIHOIO 6657 TPH. KOXKEH.

[IpocTuii TepMiH OKYITHOCTI CTAaHOBUTUME, POKIB:

T =

% (3.10)
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486
357,689

1,36 poxkis.

3.2.3 MogepHi3allisi CACTEMH BEHTHUJISILIT 3 MEPEX0A0M BiJl 3araJlbHOOOMIHHOI

JTI0 JTJOKaJIbHO1

Bupatu ninsatecs Ha:
- IpuA0aHHS TPUCTPOIB IS JIOKATHHOT CUCTEMH BEHTHUJIALIII;
- JIOCTaBKa.

ButpaTtu Ha npuadaHHs NPUCTPOIB:

By =1 -n, (3.11)

ne L] — BapTicTh OAHOTO MPUCTPOIO, I = 60 THC. TpH.

1 — KIJIBKICTh IPUCTPOIB, AKa TOPIBHIOE 6.

B =] -60= 360000 rpH.

BI/ITpaTI/I Ha NOCTAaBKYy Ta MOHTAX:

B, = 2000 rpH.
B,, = 35000 rpn

CymapHi BUTpaTH 3HaieMo 3a (OpMYJIOL0:

Beyw = Brpin + By + By (3.12)

By, =360000 + 2000 + 35000=397000 rpH.
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Toxi mpocThii CTPOK OKYIMHOCTI Oy/1e TOPIBHIOBATHU:

TOK _ _om
E (3.13)
2pH
397000 )
o = ———— = 2,682 pOKIB.
148000
3.3 3araipHi TEXHIKO-€KOHOMIYHI IMOKa3HUKU BIPOBAI>KCHHS

eHepro30epirarouux 3axo/IiB

KanitanbHUMU 1HBECTHUIIIMH € OTPEOH, HEOOX1AH1 JIs 31HCHEHHS TTPOCKTY.

Orinka KamiTadbHUX 1HBECTUIIM MPOBOJUTHCA 3 ypaxyBaHHSAM BHUTpaT Ha
3M1MCHEHHS OyaIBEIbHUX pOOIT, MPUIO0AHHSA YCTAaTKyBaHHS, OIJIaTy MOHTaKHHUX
poOit Ta iHme. CyMmapHi KamiTajJbHI 1HBECTHULII HAa PEKOHCTPYKIIIO Ta KYIIiBIIO
00J1aTHaHHS CTAHOBIIATH 1,427 THC. TpH.

Bapricte ocHoBHUX (poH1B (O() BU3HAUEHA BUXOASYM 3 OOCATY KamiTaJIbHUX
BKJIQZICHb, BH3HAUEHHUX 3BEJICHUM KOIITOPUCHHUM pPO3PAaxyHKOM BapTOCTi, 3
BUKJIFOYEHHSIM BUTPAT, 10 HE BIAHOCATHCS 10 OHATTS OCHOBHUX (DOH/IB.

Jlist po3paxyHKy aMOpTH3alIHUX BiJIpaxyBaHb OCHOBHI (DOHM pO3MOIIIEH] 32
rpynaMu TaKUM YUHOM:

1 rpymna — cnopya>KeHHs 1 IpeaaToYH1 IPUCTPOi;

3 rpyna — poboye,cUIoBe Ta eIeKTPOYCTaTKyBaHHSI.

Piuna HOpma amoptuzariii ocHoBHUX (oHAiB mpuitHaTa 3 01.01.2022 p. Ha
3HOBY BBEJ€HI OCHOBHI (QoHau BiAnoBigHO g0 3akoHy Ykpainu «IIpo
OMOAATKYBaHHs MPUOYTKY MIANPUEMCTBY y TAKHX PO3Mipax:

st 1 rpynu — 8%;

s 3 rpynu — 24%.
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EdexTuBHICTh KamiTalbHUX BKJIQJCHb XapaKTEPU3YETHCS PSIOM TOKA3HUKIB,
10 BXOJSITh Y CUCTEMY ITOKA3HUKIB eKOHOMIYHOI €(DeKTUBHOCTI 1HBECTHUII:

— peHTa0eNbHICTIO KamTalbHUX BKJIaAeHb (%) - BIIHOIICHHSIM MPUPOCTY
npuOyTKy 710 KamiTaJbHUX BKJIAJIE€Hb, 110 3yMOBUJIH LI€H MPUPICT;

— TUTOMHUMHU KalliTaJbHAMH BKJIICHHSIMU;

— CTPOKOM OKYIHOCTI KamliTaJbHUX BKJAJeHb (POKIB) - 4acoMm, IPOTITOM
SKOro TpoeKT Oyae mpaimoBaTH «Ha cebe». Ilpu 1mboMy Bechb 0OCAT KOIITIB, IO
TCHEPYIOThCSI TIPOEKTOM, CKJIQAa€ThCS 3 HEPO3MOAUICHOT0 TPUOYTKY 1 CyMHu
aMOPTHU3aLIHHUX BipaxyBaHb (TOOTO YUCTUX IPOIIOBUX MOTOKIB), 3apaXOBY€ETHCA SIK
MOBEPHEHHS TOYATKOBOT'O IHBECTOBAHOTO KaIliTamy.

CTpoK OKYIMHOCTI KalmTaJlbHUX BKJIAJICHh BU3HAYAETHCA 32 (HOPMYJIIOHO:

e > K — cyMapHi KalliTalbHi BKJIaJICHHS B eHePro30epiraroumii IpoexT;
> E - cyMapHa €KOHOMis, IO IIAHYEThCS, 33 PaxXyHOK BIPOBAJDKCHHS

eHepro30epirarourx 3axo/iB 3 ypaxyBaHHSIM €KCIUTyaTallliHUX Ta 1HIIUX BUTPAT.

;_L427
1,166

=1,22 pokiB

EdexTrBHICTh KamiTaJOBKIa/ICHb:

1
=—=0,82.
1,22

B pesynbrati, E He nepeBuilye HOpMAaTUBHUNA KOE(DILI€HT, 110 CBIAYUTH MPO

JOLLUIBHICTh BOPOBAXKEHHS MTPOEKTY.
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Y 1upoMy po3auli  MPOBEAECHO PO3PAXYHOK EKOHOMIYHOI e(eKTHBHOCTI
BIIPOBA/KEHHSI €HEPro30epiralouymx 3axo/iB B CHUCTEMl €JIEKTPOIOCTaYaHHs
TOB «3TMK». Jlns 3milicHeHHS 3a3HAuYe€HMX 3axOJIB HEOOXigHI KallTalabHI
iHBecTullii B cyMi 1,427 TUC. IpH.

3actocyBaHHsa ocTaHHIX gactb 3Mory TOB «3TMK» nocartu HacTymHUX
pe3yJIbTaTiB:

1. 3MEHIIUTH BUTPATH HA CIOXHUBAaHY IMIJMPUEMCTBOM EIEKTPUUHY
€HEPrilo 32 paXyHOK 3MEHILIEHHS ii BTPAT B CUCTEMI €JIEKTPOIIOCTaYaHHS.

2. Opepxatu cyMapHHl MpUOYTOK BiJl 3MEHIICHHA BTPAT EJIEKTPUYHOI

e”eprii 6mu3bko 1166 THC. rpH.

3. 3MCHIINTH BHUTpPAaTH HA CHOXXHBaHY IMIIMPUEMCTBOM CICKTPUUHY
CHEPTIO.
6. [Ti1BUIIIUTH HAIHHICTB 1 AKICTh EHEPronoCTayaHHs MiAMPUEMCTBA.

B pe3ynbTaTi TEXHIKO-€KOHOMIYHOI'O OOIPYHTYBAHHS JOILUIBHOCTI BIPOBAIKCHHS
3aXO0/liB 3 MIJBHUILEHHS €HEProe(eKTUBHOCTI CUCTEMH EJIEKTPOCHOKUBAHHS LIEXY
OyJ0 BCTAHOBJICHO, IO BCl BOHM € EKOHOMIYHO JOIUIBHUMHU. [ 3a1iiCHEHHS
3a3HAUYEHUX 3aXO/1B HEOOXIJHI KamiTaJbHI 1HBECTHUIl B 3arajpHId CyMi Maixe
1,43 muH. TpH. [Ipu 11boMy eKOHOMIS 3a paxyHOK iX BIIPOBA/KECHHS CKJIaJie OLIbIIe

1,16 MJIH. TpH. Ha pIK., a 3aralibHUNA CTPOK OKYMHOCTI O1M3bKO 1,22 poky.
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BHUCHOBKU

B po0oTi mana 3aranpHa XapakTEPUCTHKA CTIOKMBAUIB €JIEKTPUIHOI €HEPTii Ta
enexTpocnoxkuBands Ha mianpueMcTBi TOB «3TMK».
bynu mnpoaHanmizoBaHi MOMIJIMBOCTI BIPOBAKCHHS EHEPro3oepiraroyumx
3aXOMIB 13 3HWKEHHS TMIIMPUEMCTBOM EJICKTPOCIIOKUBAHHS 34T  ITiIBUIIICHHS
eHeproe(eKTUBHOCTI MiANpUEMCTBA B IiioMy. IIpoBeneHuil aHai3 Mmokasas, IO
HANOUTBIINI MOTEHITIa)l eHEPro30epeKEHH Ma€ eIEKTPUYHA EHEPTis.
3anponoHOBaH1 eHepro30epirardi 3ax0au 13 3HKCHHS CIIOKUBAHHS 1 BTpaT
CJICKTPUYHOI €HEprii JaloTh 3HAYHUN €KOHOMIYHUN e(eKT, SKUW CTaHOM Ha CIYCHb
2022 poky ckiane 6mu3bko 1,166 MiIH. TpH/pIK.
Haitbinpmr  eHeproe)eKTUBHUMHU  3aXOJaMH 3  C€HEPro30EepekeHHs  Ha
MJIMPUEMCTBI €:
1. 3miHa e(eKTHUBHOCTI IUTABKM MeETaly B LeXy IUIIXOM MoOJAepHi3alii
MEXaH13My MepEMIILICHHS €JIEKTPO/IIB JyroBoi Ieui;
2. BopoBamxennst HoBoi cuctemu UITY MeranopizaibHUX BEpPCTaTIB;
3. MogepHi3ailisi CHCTEMH BEHTWJISLIT 3 MEPEXOA0M Bij 3aralbHOOOMIHHOI 10
JIOKQJIBHOLI.
Takum ymMHOM, 3amIpPONOHOBaHI 3aXOAM 3 E€HEPro30epeKeHHs Najl 3HAYHUI
€KOHOMIYHMI e(eKT, M0 J03BOJISE 3HU3UTU COOIBApTICTh MPOIYKII, sKa

BUPOOJISIETHCA.
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