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JIOCJIJIZKEHHSI BIUIMBY METO/IIB KOMITEHCAIIIi PEAKTUBHOI
MOTYKHOCTI HA BTPATH ITIOTYKHOCTI B ABTOHOMHIM
EJIEKTPUYHIA MIKPOMEPEKI

Apmuciok [[., cmyoenm, C.K. [loonebenna, ooyenm, JIBH3 «[I/[TY»

OpHi€r0 3 HaWOUIBII MEPCIEKTUBHUX CYYaCHHX CHCTEM EJIEKTPOIIO-
crayaHHs € Mikpomepexi (MM). Lle eneprernuHi cucremu, siki, K IpaBH-
710, OyAyIOTBCS 3 JIiHIH Iepenadi HU3bKOI HAaIpYTH, TaK SIK BOHH 00'€IHYIOTh
0arato HeBeIHMKHX IOHOBIOBaHHUX Jukepen eneprii (ITJE), ski BcraHOB-
JIIOIOTRCSL B Michkux paiionax. ITJIE mimkmroueni mo MM 3a J10momororo
TIepEeTBOPIOBaYiB MOTYKHOCTI, SIKi JO3BOJISAIOTH KEPyBaTH aKTHBHOIO i peak-
TUBHOIO MOTYXXHOCTIMH. MM MO’ke NpaioBaTH SIK MiATPUMKa TPaaHUIiHHOT
Mepexi, a TAKOX B SKOCTI aBTOHOMHOI CHCTEMH MICIIEBOI'O HaBAaHTa)KEHHS,
MOXE YIPaBIJISATH EHEPri€lo, MO poOUTH KOPUCTyBada MEHII 3aJI€KHUM Bij
OCHOBHOI Mepexi, ane OLIbII BiIIOBITAJILHUM 32 BUKOPHCTaHy eHeprito. s
BiJIMOBiANIbHICTh O3Ha4ae, mo MM moBHHHI OyTH B 3MO3i NIpaIfoBaTH B
PEeXMMi aBTOHOMHOI eKcIuTyaTamii Ta NmoTpe0ye BHUKOPHUCTAaHHS Cy4acHUX
CHCTEM YITPaBJIiHHS.

OpHUM 3 THMTaHb JOCII/KEHHS € YNPaBIiHHS PEaKTUBHOIO MOTYX-
Hictio. [Ipencrasisie iHTEpeC MOPIBHIHHS METO/IIB PIBHOMIPHOT'O PO3IIOILTY
PEaKTUBHOI MOTYXKHOCTI, MPOIOPIIHHOrO MOALTY PEaKTUBHOI MOTYXHOCTI
abo anropuTM ONTHMI3alii, SKUH MiHIMI3ye BTpaTu IpH NHepeadi MOTyX-
HocTi. [IpyauHM BTpaTn peakTHBHOI MOTYXHOCTI, HE3aJIEXKHO BiJ 0OpaHOro
METOly KOHTPOJIIO, JUISi KOXKHOTO PIllIEHHS MOXYTh OYTH Pi3HMMH, IIO 3a-
JISKUTH BiJ JIOBXKHHU JIiHIT 1 YIBHIHM MOTYKHOCTI KOXXHOT'O IEPETBOPIOBAYA.

ByB npoBeznenuii aHai3 BTpaT Npu Iepenadi akTHBHOI Ta peaKTHBHOL
TIOTY)KHOCTI Ta OMKMCaHI METOAW ynpamiiHHsA. [IpencraBiieHi MMOpiBHSIHHS
OTpPUMAaHUX pPe3yJbTaTiB 1 BHCHOBKIB. [IpoBeneHuii anainiz mokasye, 10
BTpaTH TIpPH Iepefadi MOTY)XHOCTI He 3HAYHO BiJPI3HSAIOTHCS ISl OY/b-
SIKOT'O CIIOCO0Y YTpaBIliHHSA, OT)Ke, BUOIP PEXXUMY HE MA€ iICTOTHOTO BIUIMBY
Ha BTpatd. KpimM Toro, B MM 3MiHHOrO CTpyMYy, SIK NPAaBUIIO, BUKOPHCTO-
BYIOTHCSI HU3BKOBOJIBTHI JIiHIT ITepe/adi, TO K BTpaTaMy HOTY>KHOCTI MOYKHA
3HEXTYBaTH.

Jlitepatypa

1. Milczarek A. The Impact of the Reactive Power Sharing Methods
on Transmission Power Losses in Islanded AC Microgrid/ Adam Milczarek
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EKCIIEPUMEHTAJIGHE JIOCJIJKEHHSA POBOTH OJTHO®A3HOI
COHSYHOI EJIEKTPOCTAHIII B EJJEKTPOMEPEXKI

A.B. bayana, acnipaum., I.B. I1aos, ooyenm, I11.0. Kyprak, doyenm,
leano-®@pankisecoruil HaAYIOHATLHUL MEXHIYHUL YHIGEpCUmMem Hagmu i 2azy

[pu inTerparii nokaapaux coHsuHuX enekrpocraniiii (CEC) B pos-
TIOAIJIbHY €JIEKTPOMEpPEXY 3pOCTa€e iX BIUIMB HA IOKA3HUKHU SKOCTI €JIeKT-
poeneprii (ITAIE) ta enekrpomarnitTHoi cymicHocti (EMC) [1]. HepiBHOMI-
PHICTH BEJIMYUHH TCHEpaIlii eJEKTPOCHepril depe3 NpuponHi (akTopwy,
KOHCTPYKTHBHI OCOOJIMBOCTI 1HBEPTOPIB MPU3BOJUTH /10 KOJMBaHb HAIpy-
T'H, TIOSIBH TAPMOHIMHHUX CIIOTBOPEHB CTpyMY Ta Hecumetpii. CymicHa pobo-
ta CEC 3 iHBepTOpamMu 3a NMEBHUX MapaMeTpiB MEpexki MOXe CIPHIHHUTH
PE30HAHC Ha YacTOTaX BUIIUX I'APMOHIK Ta KOJUBHI ITPOIIECH OOMIiHY peak-
TUBHOIO TIOTY)KHICTIO MIX iHBEPTOpPOM Ta elleKTpoMepesxero. Lle HeraTueHO
BIUIMBAE Ha (PyHKIIOHYBaHHS EJIEKTPOTEXHIYHOTO OOJIafHaHHS, CIPHYH-
HIOIOYH JIOJIATKOBI BTPaTH aKTHBHOI MOTYKHOCTI B HOTO eJIeMeHTax Ta 3Me-
HINYIOYHM TepMiH ekcruryararii. KpiMm Toro, pamioHansHO BHOpaHe Micle
TIPUETHAHHS JI0 MEPEXi Ta onTUMalbHUH piBeHb notyxHocTi CEC no3Bo-
JISTH 3MEHIIUTH BTPAaTH B Mepexi, a TOMY JOLUIEHO PO3IIISSHYTH OCHOBHI
npoGJieMH iX YBIMKHEHHS [UIsi OTPUMAaHHS MaKCUMaJIbHOI e()eKTUBHOCTI Bil
reHeparii eleKTpoeHeprii.

MopnemoBanns poborn CEC 3a nomomororo cepenoBuny Matlab
Simulink Ta LabVIEW mnotpebye TouHUX BimoMocTel mpo mapamerpu ¢o-
TOMOJIYJIB, 1HBepTOpa Ta Mepexi. Jleski 3 HUX HENiHIHHO 3ajexarh Bij
OCBITJICHHS, HABAHTAXXEHHsI Ta € 3MIHHUMH B 4aci. [Ipore, moexHaHHs me-
PEHOCHUX aHaJi3aTOpiB €HEPreTUYHMX MapaMeTpiB Ta aJleKBaTHOI MaTeMa-
TtaHoi Mozeni CEC nacte MOXIIMBICTD B pealbHOMY Yaci BU3HAYUTH HEOO-
ximai [TSE, omiauty mokasHuku eHeproedexruHocti Ta EMC BHOpaHOTro
JoKepena TeHepamii. 3arporoHOBaHWH iH(OpPMaIiHHO-BUMIiPIOBAILHUIMI
KOMILIEKC TTOOY/JOBAaHO Ha BHKOPHCTAHHI MEPETBOPIOBAYIB HAIIPYT i CTPY-
MiB, aHanoro-nudpooro nepersoptoBaua (ALIT), HoyrOyka Ta crnemiasnizo-
BaHOTO MPOrpaMHOro 3abe3MedyeHHs, II0 3a JOMOMOIOK Pi3HOMaHITHUX
MiAIIporpaM MoXe He TUIBKH BUMIPIOBATH MHUTTEBI 3HaU€HHS CTPYMIB 1 Ha-
TIpyT, BUKOpUCTOBYIOUN cepenosuiie LabVIEW, a it BukonyBaTu pospaxy-
Hok ITSIE, EMC Ta eneproedextuBHocTi [2].

Jlis mprkitamy po3TIIsIHEMO aHalli3 MapaMeTpiB SIKOCTI eIeKTPOeHepTii
Ha IOMHAX BBigHOro posmnojinsdoro mnpucrporo (BPII) mimnpuemcrsa
«30H1» B MicTi [BaHO-DpaHKIBCHK, SIKE BUKOPUCTOBYE COHSYHI (hOTOMOITYJTi
3 BCTAHOBJICHOIO MOTYXKHIcCTIO 2,5 KBT.

IMpu pocmimkennsix [ISE  Qoroenekrpudanoi cucremu B [BaHO-
®pankiBcbKy npu reHepatii B gasi B koedimieHT MoTyKHOCTI 1 peakTuBHA
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MIOTY)KHICTh NMPAaKTUYHO HE 3MIHIOIOTHCS, OJHAK IPH NEPEKIIOYEHH] JaHOT
cucremu B (¢azy C crocrepiratoThCsl HU3bKOYACTOTHI 3HAKO3MIiHHI KOJIH-
BaHHS PEAKTHBHOI OTYKHOCTI 3CYBY Ta CIIOTBOPEHHSI, SIKi PUITUHSIOTHCS 3
BUMKHEHHSM iHBepTOpa. TakoX BUMIpPIOBAJBHUN KOMIUIEKC 3a(ikcyBaB
aHaJIOT1YHe KOJIMBAaHHS BEIMYMHH KOe]ilieHTa MOTYKHOCTI, [I0 MOXe MpH-
3BECTH 10 IpoOiieM 3 3ac00aMu KOMITEHcallii peakTHBHOI MOTY)XHOCTI Ta
00JIIKOM peakTHBHOI eHeprii. 3HaueHHS cyMMapHOro KkoedilieHTa rap-
MOHiItHuX crioTBopens ctpymy THDI Ha nepiomy erari gociipkens B (asi
B mig yac renepartii ctaHOBIIO OMH3bKO0 6 %, 8 HA TPETHOMY €Talli ITiJ] 4ac
renepauii y ¢a3zy C cymapHuii koe(illieHT TapMOHIHHHX CITOTBOPEHB CTPY-
My THDi 36inbmmBest 1 3HaxoauBes B giamasoni Bifg 21 1o 31 %, mo He
Binnosinae HopmoBanuM ['OCT 13109-97 3HaueHHIM.

Omxe, 1 3abe3neueHs ontuMansHoi podotn CEC B enekrpoMepexi
HEOOXiTHO TPOBECTH Y3TO/KEHHSI ITapaMeTpiB eIEKTPOTEXHIYHUX KOMILIe-
KCIB TeHepallii Ta COKMBAHHS €JIeKTPOEHEPrii Ta MPOBOAUTH OLIBII IPYH-
TOBHY MIiJI'OTOBKY IO MiJKITIOYEHHS B Mepexy. B mpomeci BuOopy micus
migxmoueHHss CEC 10 po3momibHOI eleKTpoMepeki Tpeba BU3HAYATH
BB CEC Ha IISIE, EMC, mpuctpoi penaeiHoro 3axucty Ta aBTOMaTHKH,
3aco0M KOMIIEHCAllil peaKTUBHOI IIOTY)KHOCTI Ta 3BayKaTh Ha ajroputM ¢y-
HKI[IOHYBaHHS JIYMJIBHUKIB CUCTEMH KOMEPIIHHOIO OOJIIKY EJICKTPOCHEp-
rii, BUKOPHUCTOBYIOUH pPO3PaXxyHKOBO-EKCIIEPUMEHTAJIbHI METOIU JOCHi-
JOKEHb.

Jlitepatypa

1. banana $1.B. AHaii3 1MOKa3HUKIB SIKOCTI €JIEKTPOEHEprii COHSYHOI
enextpoctaniii [Tekcr] / S1.B. banana, I.B. T'mags, ¥Y.M. Hukonun // Po3Bi-
JIKa Ta po3poOka HadroBUX 1 ra3oBuX poaoBul.-2013.-Ne 4.-¢.81-90.

2. banana S1.B. YockonaneHHs1 3ac00iB KOHTPOJIO MapaMeTpiB eleK-
TpoeHeprii BimHOBmIoBaHMX mkepen eHeprii [Tekcr] / S1.B. Banana,
I.B. T'mage, O.I. Kisatox // Hadrorazoa enepreruka. -2015.-Nel (23). -
¢.52-60.
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MOJEJIb OONIHIOBAHHA CTAHIB CUCTEMM 3AXHCTY BIJ|
A EJEKTPOMATHITHOI'O ITOJIA B EJIEKTPOYCTAHOBKAX
HAJIBUCOKOI HAITPYTH

€.A. Bonoapenxo, ooxmopanum, BHTY

EnextpoycranoBku HaaBucokux kiaciB Hanpyru (HBH) npomuciosoi
gacroru 330, 500, 750 kB — o/1Hi 3 OCHOBHUX CKJIAJIOBUX 00’ €IHAHOI €HEp-
TOCHCTEMH YKpaiHH, BOHM 3a0€3NeUyroTh ONTHMaJbHE HaBaHTAKEHHS
ENEKTPUYHMX CTaHIIH, 3MEHIIEHHS] BUTPAT €HEPTii MOPiBHIHO 3 MepeKaMH
HIKYOI HATIPYTH.

IIpore enextpoyctaHoBkM HBH € ogHMM 3 OCHOBHHX JIKEepemn eJek-
TPOMAarHITHOTO moJjst mpomucioBoi yactotu (EIT [TY), mo mkigmBo gie Ha
310poB’s iepconany. Ilpu mepeBumienni pisHiB EIT ITU Hax qomyctuMuMu
MOXIIUBI 3MiHH (PYHKIIOHAJILHOTO CTaHy HEPBOBOI, €HJOKPHHHOI, iIMyHHOT
Ta CEpLEBO-CYANHHOI CHCTEM OpraHi3My JtoAuHU [1] i, IK HACHIAKH, PUZKK
BUHHUKHEHHS IPO(eCiifHIX 3aXBOPIOBAHb ISl IEPCOHAITY, [0 TPUBAIHUH Yac
BHUKOHYE poOOTH B enekTpoyctaHoBkax HBH.

Ha ocHoBI aHani3y BiIOMHUX ITiAXOIB Ta METO/IIB OLIHIOBAHHS PU3UKY
TpaBMaTH3My BiJ nii HeOe3MeKku Ha JIIOAWHY 3alpONOHOBAHO HMPUYUHHO-
HACJI/IKOBY CXEMY €JIEKTPOTPaBMAaTH3My B TAKOMY BUIJISAIL: TOMHIIKA JIO-
JIMHY, BiJIMOBA €JIEKTPOYCTATKYBAHHS 1 HECHPHATINBA Ul HUX 30BHILIHS
Jisi; IosiBa HeOEe3MeYHOro YMHHUKA (eJIeKTpUYHOI eHeprii abo mapaMeTpis,
o 11 XapaKTepHU3YIOTh) B HECIOJIBAHOMY MICII i HEBYACHO; BiJICYTHICTh
a0o0 HecnpaBHICTh MepeA0aYeHNX Ha IIi BUIIAIKH 3aCO0IB 3aXHCTY 1 HETOYHI
I mpaliBHUKa B TaKil CHTYyaIlii; HOIIMPEHHS 1 Jisl HeOe3euHNX YNHHUKIB
Ha TpaniBHUKA. 3 ypaxyBaHHSIM OOpaHOiI NMPUYMHHO-HACITIIKOBOI CXEMH
eJIEKTPOTpaBMaTU3My Ta TirieHiuHoi kmacudikamii ymoB mpami Bin mii EIT
MY [2] mobGynoBaHo opieHToBHUU Tpad (puc. 1), mo iHTEepHperye HaOip
CTaHIB CHCTEMH eJIeKTpoOe3IeKH B eraekTpoycTanoBkax HBH ta MmoxmuBux
IMOBIPHICHHX NEPEXON MK HUMHU.

Pucynok 1 — OpienToBHMIA rpad, 110 iHTEpHpeTye HAlip CTaHIB CUCTEMH €IeK-
Tpobe3neku B efiekTpoycTtaHoBkax HBH Ta MOXUTHBI TIepex o MixK HUIMU
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BiamosinHo 10 pucyHKY, mpouec mpodeciiiHo 00yMOBIEHOTO 3aXBO-
pIOBaHHS IIPH BUKOHAHHI TEXHOJIOTIYHUX POOIT B enekTpoycranoBkax HBH
XapaKTepU3ye CiM CTaHIB CHCTEMH EIEKTPOOC3NEKH, 3 SKHUX IEpIIi I SATh
(onTUMaBHUM, JOMTyCTUMUH, HIKIUIMBUHA CTyreHs 3.1, IIKiUIMBUHA CTyTEHS
3.2 ta mkigmuBui crynens 3.3) sk O MPOXijiHi, a ocTaHHi ABa (KPUTHIHHUHA
Ta 31 CMEPTEIbHUMH HACHIJKaMH) — TOTJTHHAIOYI.

AHaJtiz CTaHiB CHCTEMH €JIEKTPOOE3NeKn 3a OpiEHTOBaHWM rpadom
BUSIBUJIO CKJIQJIHOCTI B BU3HaueHHI ymoB npami Big aii EIT ITY ams nmepco-
HaJly 3a Tiri€eHiYHIMHU HOpMaMH [2] 3a TakuX 00CTaBHH:

— PO3’sICHEHHS LO/0 BiIHECEHHS YMOB Tpalli 10 TOrO Y iHIIOro Kiia-
Cy IIKiZUTMBOCTI 3a [2] He 1al0Th OJHO3HAYHOTO PO3YMIHHS. OLIHIOBaHHS;

— enekTpoOesnexa nepeOyBaHHA NEPCOHANY B €IEKTPOMArHITHOMY
nomi enekrpoyctanoBok HBH mo Hanpysxenocri EIT ITY, 3a pitounmu Hop-
MaMH, HEOJJHO3HAYHO BU3HAYAIOTh BUOIp 3aXMCHUX 3ac00iB (EKpaHiB i TOMY
noAiOHe) He JHIIe B HEOJHOPIAHUX MOJISX, IO XapaKTEepHO ISt PO3IOILTb-
yux ycrpoiB HBH, npu po0oTi Ha moTeHmiani npoBoay Ta MoOIu3y 3a3eM-
JICHUX KOHCTPYKIIiH, aJie HaBiTh 1 B MOJIAX, OJU3BLKHUX JIO OJHOPIIHUX;

—. TirieHiyHa knmacudikamii [2] He BpaxoBye WMOBIPHICTh HACIHiJKIB
JUISL 3710pOB’sI IEPCOHAITY, 110 BUKOHYE POOOTH B JIIOYHMX EJIEKTPOYCTaHOB-
kax HBH, npu nepesumenni I'/IP;

— ririeHiyHa ki1acudikanii [2] He Na€ MOXIHMBICTH OLIHUTH PH3HK
npoeciifHOro 3aXBOPIOBAHHS EJIEKTPOTEXHIYHOIO MEPCOHANTY Y BHITAJIKY
niepeBumieHHi ['/IP npu BUKOHaHHI TEXHOJOTIYHUX POOIT B JIIOUUX €JIEKT-
poycranoBkax HBH;

— ririeHiyHa xiacudikamnii [2] He Jae MOSCHEHHS OO0 BU3HAYCHHS
KIUJIBKICHUX CKJIaJIOBUX OLIIHIOBAHHS I'PYIOBOTO PU3WKY Ta iX MOMPABKU Ha
rapamMeTpy KOHKPETHOI JIIOAWHM (Macy, 3picT, BiK, CTaH 3/10pOB’s Ta iHIIE)
JUISl BU3HAYEHHS! 1HANBIAYyaIbHOTO PU3UKY €JIEKTPOTPaBMATU3MY.

Jlitepatypa

1. U3mepoB H.®. ®usnyeckue (Gaxkropsl MPOU3BOJACTBEHHOW W MpH-
pOmHON cpenbl. ['mrueHwdeckas OICHKA W KOHTPOJb : ydeDd. mocol. /
H.®. U3mepos, I'.A. CyBopos. — M. : Meaumuna, 2003. — 560 c.

2. l'irieniuna kmacugikarist mpami 3a IMOKa3HUKaMH LIKiJITMBOCTI Ta
HeOe3neyHocTi (hakTopiB BUPOOHMYOrO CEpeIOBUINA Ta HAIIPYXEHOCTI TPY-
JIOBOTO TIporiecy 3arBep/pkeHa Hakazom MiHicTepcTBa OXOpOHH 370pOB’sI
VYkpainu Big 08.04. 2014 poky 3a Ne 248,

3. http://www.buhuslugi.com.ua/images/buhuslugi/files_akt zakon/gig
ienichna klasufikacija praci.pdf.
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JOCJIIPKEHHSI YHIBEPCAJIbHOT'O COIITHUKOBOI'O BY3JIA
JIJIS1 EHEPTO3BEPITAIOUNX TEXHOJIOT'TI
B CEJEKIINHIA POBOTI

B.I1. I'opobeii, cmapwuil nayk. cnispod. HBO«Cenmay HHI] « IMECT »

[Ipu noCIiKEHHX MOCIBIB CENEKIIIHOTrO MaTepialy M0 CTEPHEOBOMY
(¢oHy a1 00’€KTHUBHOI OIIHKM CEJNEKUiHHMX JiHIH 3epHOBHX KYJIBTYp
HEOOXiTHA 1ICHTHYHICTh TEXHOJOTIH iX BUpoOHUITBa. OMHAK MOCIBHI PO-
604l OpraHy, 1110 3aCTOCOBYIOTHCS /ISl ITOCIBY MAPTili HACIHHS HA JTOCHITHUX
ninstakax(pygna ciBanka CP-1M, ciBanku kacetni CCK-6 ( CKC-6A ),
ciBanku nopmiiai CIIH-10 (CH-1011-01), ciBanku 3i 3MiHHOIO Komieto CC-
16 (CH-16IIM, CC-16A) He 3pmaTHI A7l BUKOHAHHS TEXHOJIOTIYHOTO IPO-
1iecy MoCiBYy IO CTEpHBOBHM i MYJIbUOBaHUM (DOHAM.

Konctpykii ciBamok Rowseed mpoigHOi (hipMH-pO3pOOHHKA Celiek-
miriHoi TexHiku Wintersteiger (ABcTpisi) yHi(iKOBaHi 10 BHCIBHHM POOOYHM
opraHaMm 3 CiBaJIKaMH JUIS ITiITOTOBJIEHOT'O IPYHTY 1 BUKOPHCTOBYIOTh: aHKEpHA
comauky Isaria i Nodet; omHomuickoBmii comuuk Accord CX; ABOAMCKOBHIA
comHuk Lemken; st npsimoi ciBOu: nBoauckoBi comraukn Acra Plant t, Plains
1 Sunflower; 3yo4acruii comrk Horwood Bagshaw [1].

3acrocyBaHHs TEXHIYHMX pillleHb, 10 MPAIOIOTh B BUPOOHWUMX CIBAJIKAX
npsiMoi ciBOu, Hanpukiay C3C-2,1, B CENEKIIHHIX CIBATKAX BITYM3HSIHUX KOH-
CTPYKIIi HENPUHAHATHI 10 TEXHIYHUM 1 TEXHOJONYHUM MpPHYAHAM (BUMOTH JIO
TIAPAMETPIB JIOCTITHUX JIITHOK). 32 BiICYTHOCTI CICIAIBHIX MAIIMH BYCHI 3MY-
IIICHI OIHFOBATH CEJICKINIIHII MaTepiaa 10 YUCTOMY Iapy, X04a COPTH CTBOPIO-
I0TBCSI YIS TIOCIBY TIO cTepHi. [Ipn 1IboMy B HAyKOBO-JIOCHITHMX YCTAHOBAaxX Iep-
CIIEKTUBHI COPTH 3€PHOBHX KYJIBTYp (hopMyrOTh BpoxkaiiHicTs Ha piBHi 60-80 1y/ra,
a 'y BUpOoOHMYMX yMoBax BoHa namae 1o 20-30 1yra i Hwkde. OHa 3 MPHIYAH— HE
IISHTHYHICTH YMOB 1 HE BIJIIOBIIHICTH (JOHY Ha paHHIX eTarax BUpOOHHMIITBA [2].

AmHai3 1ociipkeHb KOHCTPYKINA CONTHUKOBHX TPYN 3€pHOBUX CiBa-
JIOK TIPUBOJWTH 0 Y3arajbHIOIYOro IMapaMerpy, M0 SKOMY OLIHIOIOTh
CIBaJIKy Ta BCTaHOBJIOIOTH IIPU SIKIM cHUcTeMi 0OpOOITKY ii BUKOPHCTaHHS
Oyne epeKTUBHUM — IIe KOHCTPYKIIIHHO 3a/aHe 3YCHIUIS, 3 SKUM COIIHHK
TIPUTHUCKAETHCS 10 TIOBEPXHi IPYHTY. J{J1s1 yMOB ciBOM B morepeHpo SIKICHO
oOpobnennii rpyHT B ciBanmkax C3-3,6(5,4), Bupoonuk BAT «UYepBona
3ipkay», Solitar ¢pipmu Lemken, D, AD ¢ipmu Amazone npuTHCKHE 3YCHILISA
Bix 25 no 50 krc, B MiHIMaJEHO 00poOJieHWi IpyHT B ciBankax Cirrus
(Amazone), HT (Great Plains) — Big 40 no 80 xrc, npu 6e3nocepenHiii ciBoi
B ciBakax Seed Hawk (Vederstad), Seed Master (Sulky), Sprinter ST
(Horsch), Monens 8810 (Bourgault) — Big 50 mo 200 kre [3].

3BHYAITHO 3aKOPIOHHI CIBAJIKH JUTS CIBOM IO CTEPHI BaxkaTh IpHOII3HO 800
Kr/M. Bakka Bara ciBaJioK SIBJISIETBCSI TIEPEIKOIO0 JUTs 3aCTOCYBAaHHS Ha HeBe-
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JIMKHUX TOJISIX 3 MaJIorabapuTHUMU TPaKTOPaMH, a BICOKa BapTIiCTh He 1O KapMa-
Hy w1 Majto imynmx ¢epmepiB Kurato. Bonn Bxe 20 pokiB Sk modanu po-
3pobisitr serki No-till ciBarmku (Macoro 316-500 kr/m, 1o ckmamgae 50% 3axop-
JIOHHUIX ), STKi OUTBIIIE IMiTXOATh TS MATIOra0apUTHOTO 1 CepeTHIX PO3MIPIB TpaK-
Topa (500-650 kr/m), npu Baptocti 10-15% Bin BapTOCTi 3aKOPIOHHUX CIBAJIOK
qutst No-till. B Kurai nozBiiini 3yOOBH/IHI TMCKH 1 HABICHI MepeIHi IPUCTPOI BH-
JIaJIeHHs SIBJISIOTBCS OCHOBHUMHM MEXaHI3MaM{ TIACMBHHX aHTH3a0MBadiB COII-
HUKOBHX Tpyr. OCHOBHMM IIPUCTPOEM CIBaJIKW SIBISIETHCSl AMCKOBUH HIXK, BiH
pO3pi3ae MOKHUBHI 3ATUIIKH, TIOTIM TIONBIHHI 3yOOBUITHI JIMCKHA BUIAISIOTH iX 3
TIOCIBHUX PSJIKIB 1 3aTOCTPEHHUI COITHUK MOXE JICTKO 3aBEPIIUTH BUCIB[4].

Pesynbraty mocrmimkens B rocrionaperBax Kpimy ciaku DST-6000 dipmu
«Agrisem» (Ppaniyis) 3 yHiikoBaHuMHU mociBHUME MomyisiMi Disk-0-Sem, 1110
CKJI[IATOTHCS 3 IBOX PSNIB 3yOUaCTHX JMCKIB, 3aKPIUICHUX HA MPYKUHHUX CTii-
Kax, TOKa3aJIi TICPCIICKTUBHICTh JAHUX arperartiB. He3akaroun Ha HEMONIKH 110
IJTMOWHI BUCIBY, OCKUIbKH 3arOpTaHHsI HACIHHS 3IHCHIOETHCS 3a JIOTIOMOT'OFO TPYH-
TOBOT'O TTOTOKY, III0 CTBOPIOETHCS AMCKaMH AiaMeTpoM 560 MM, € 1 TrepeBary — iz
Yac poOOTH JUCKH BiOPYIOTh, CTBOPFOFOYM (KT YIAPHOI XBUITI, 3a0€3MCTyIOUM
3aryIMOIIeHHs IMCKa HABITh Ha BAYKKHX IPYHTAX 3 MEHIIIMM OITOPOM.

Binomo Takox, mo 3a paxyHOK BiOparii, 3MeHIIeHHS KoeQilieHTa
BHYTPIIIHBOTO TEPTS MK YaCTKaMH I'PYHTY, BIOpYIOUHM OpraHOM Ta IPyH-
TOM TATOBUH omip Oypsiko30mpanbHOro kKomOaifHa 3MEHIIyeTbCs Ha 26-
53 % . 3MeHIIEeHHS CWIM ONOpYy HPH Bpi3aHHI B IPYHT 3y0UacTuM JIe30M
BIJIHOCHO CYIIUTRHOTO JOBEJCHO 1 OIOHIYHUMU HANpPSIMKaMH PO3pOOKH Po-
0ounx oprasiB IpyHTOOOpOOHMX MamuH. [Ipu po3poOIli Ta JTOCITIIHKEHHIX
KOHCTPYKIIH CONIHMKIB JJIs TIPSMOI CiBOM 3 PO3Pi3arouiM JHUCKOM-HOXKEM,
BCTaHOBJICHO 3MCHIICHHS HOPM BHCIBY 3€pHOBUX KyiabTyp Ha 25-30 %
BIJHOCHO 3BHYAMHUX JUCKOBMX CIBAJIOK, 30UIBIIEHHS IIBUAKOCTI 3 1,94 M/c
102,67 M/c HECYTTEBO BIUIMBAa€E Ha PIBHOMIPHICTh 3aropTaHHS HaCIiHHS,
MIPOBEICH] TEOPETHYHI JOCITIDKEHHSI 3MIHN 3arInOII00401 CHIIH, 10 CTBO-
PIO€ MeXaHi3M MPYKUHHOI MiIBICKH, B 3aJICKHOCTI BiJT ITOJOKEHHS POOOYOT
30HM Ba)<eJIs ITJIBICKH COITHMKA, Ta CKJIQJEHI CXEMH NEepeMillleHHs], BU3HA-
YEeHHs KyTa yCTaHOBKHM 3y0a i (hopMH Jie3a, TaKoX MpHUBEIEHI MaTeMaTH4Hi
MOJIETI PO3paxyHKIiB Ul BU3HAYECHHsI ONTHMAIBHUX NapaMeTpiB, ajie B JI0-
CIII/DKEHHSIX HE BPAXOBYEThCS EHEPreTHYHa CKIIaJoBa, IO BUHUKAE 3a
paxyHOK BiOpanifHUX KOJIMBAaHb B TEXHOJIOTYHOMY TPOLIECI.

B 0CHOBY CTBOpEeHHsI MAakeTHOTO 3pa3Ky Ul BUPILIEHHS O3HaYeHOI
npobsiemu Oyiia MOKJIaJeHa TinoTe3a Mpo Te, 110 3aCTOCyBaHHs Ha 0asi ce-
nekuiHo-HaciHHUIBKOI ciBanku CC-16 psimoBoro BHCIBY Ha IUISHKaX MO-
MepeTHHOT0, KOHKYPCHOT'O 1 JIep)KaBHOT'O COPTOBUIPOOYBaHHS SIKa MiCTHTh
pamy, ONOpHO-NPUBOHI KoJeca, BUCIBHUN amapaT - YHIBEpCaJIFHOTO COLI-
HHUKOBOT'O BY3J1a, MOIIEpey SIKOro BCTAaHOBJICHNH 3y0UacTHil HiXk, 3aKpirJie-
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HUH Ha TOPOXHMCTIA KBaApaTHIH Oanii, mpyu npoMy 3yOUacThil HiX, IO
po3pi3ae TPYHT, 3 €THAHUIA 3 TOPOKHUCTOK KBAJPATHOK OAJIKOIO CIBAJIKH
3a JIOIIOMOT' 010 TIACTHHYACTUX NPYXKHUHHUX ITiIBICOK, & COIIHUKOBUI BY30J1
3a0e3MeueHni BaXKUIBHO-TIPY)KUHHUM MEXaHi3MOM, 3MOHTOBAaHHM MiX
KOpITYCOM COLIHMKAa 1 3yO4acTMM IHCKOM 3 MOMJIMBICTIO 3a0e3redyeHHs
PIBHOI BEJTMYMHY 3arJIMOJIEHHS AUCKA PO3MINPIOE TEXHOJIOTIYHI MOXKIIMBOCTI
mociBy. TexHiuHI pillleHHs, HACAMIIEPE]], TO3BOJISIOTH 3IHCHIOBATH BUCIB B
MiHIMaIbHO OOpOOJIEHHH MYNBYOBAaHWH POCIMHHAMH 3aJIMIIKAMH TIPYHT
3aBJISIKM BUKOPHCTAHHIO BiOpOe(EeKTY I 3MEHIIEHHS HATUCKHOTO 3YCHILIS
JUIsl BUCIBY HACIHHS Ha 3aJ[aHy TJIMOMHY Ta TATOBOT'O OMOPY CiBaJIKH. 3aCTO-
coBaHi 3ybouaTi poboui opranu 1o 4-5 3y0iB Ha IJIONLY BXOJDKEHHS B IPYHT
JIMCKOBOrO HOoka Ha TiuOuHy 0,08 M 3MEHIIyIOTH TSATOBWH OIMip Ta MpH-
TUCKHE 3YCHJUIS BiJHOCHO MOMIIMPEHHX IJISl 3aCTOCYBAaHHS B CiBaJIKax IS
€HEprooIIaJHUX TEXHOJOTIH po3pi3alounx TypOOANCKiB, pu(IIEHHX Ta XBH-
JSICTUX JIMCKIB 3 OUIBIIOI0 IUIOMICI0 BXO/DKEHHS B IPYHT. [IpuTHCKHE
3YCHJUIA 3y04aTUX PO3Pi3arounX HOXKIB CTaOlIbHE 32 paXyHOK BUKOPUCTAH-
HS IUTACTMHYATHX TMPYKWH 1 PEryJIOEThCs 1X IMapaMerpaMu i MpyXHHHO-
HAaTUCKHUM MEXaHi3MOM 3 I1HJIMBiIyallbHUM 1 3arajlbHAM peryjsiTopamu
MIPUTHCKHOTO 3YCHIIIS 1 3aJIEKUTH BiJ| AlaMeTpa, TOBXKHHH HPYXUHU 1 TeX-
HIYHUX XapaKTePUCTUK TPAKTOpa JUIS arperaTyBaHHs CIBaJKH [5].
[TinTBep/mKEHHS Tpale3 aTHOCTi, JOTPHMAaHHS arpOTEeXHIYHHX BHMOT,
BU3HAYEHHS TSATOBOT'O OIOPY Ta BIUIMBY Ha HHOTO BiOpoedeKTy BiJl 3CTOCOBAHIX
TIPH IOCTI/PKEHHSIX 3allpOIIOHOBAHMX TEXHIYHMX pIllleHb, 3/iHCHIOBAIIOCH HA
€KCIIEPUMEHTAIBHHX 3pa3Kax COIIHHKOBHX BY3JIB 3 3yOUacTHMH JMCKaMH, IO
PO3pizaroTh, Ha CHELiaILHO ITiIrOTOBICHOMY OOJIa/THAHHI B JIAOOPATOPHHUX YMO-
Bax 1pyHToBoro kaHay [1® HYBIIT «KATY» (c. Arpaphe, M. Cimdepornons) Ta
TIOJIOBUMH BUINPOOYBAaHHSIMH B TOCTIONIAPYMX YMOBaX. TSTOBHIA OMip CONTHUKO-
BOTO BY3J1a JIOCII/DKYBaBCs 3 3yOuactiM (BrcoToro 3yda 10;20;30 Mm) muckom
(24 3yom) pmiamerpom 350 MM, TOBHIMHOIO 3 MM 1 aHKEPHMM COLIHHKOM Ha
IIBUJIKOCTSX Bi 4 110 8 km/Tox mpu uOuHI xomy 70 MM. JIoCITipKeHHSIME T0BE-
JIEHO, IO 31 30UIBIIEHHSIM BHCOTH 3YOIB JUIsl BCIX IIBHKOCTEH TSATOBHH OMip
3MEHIIYEThCsT 3BOpoTHO-TIponiopuiHo 3 360 no 140H. BceranoeneHo, mpo 3
30LIBILIEHHSIM [IBUKOCTI TSATOBUH OIMip 30UTBIIYETHCS JUIS AUCKa Oe3 3y0iB Bif
320 no 420 H; s mucka 3 3ydamu Brucotoro 1 e Bix 300 go 360 H; mst mucka 3
BUCOTOO 3y0iB — 2 cM Binx 110 1o 160 H; st mucka 3 BHCOTORO 3y0iB 3 CM Bij
100 mo 140 H, 3i 30inbmeHHsM BucotH 3y0iB Ha mucky (1;2;3 cM) amrumiTyaa
KosmuBaHHs 30UTBIIyeThCs (6,0 6,3;8,1 MM). COITHHKOBHIA BY30J 3 3y04acTuM
PO3pi3ar0uMM JIFICKOM 1 aHKEPOM CTaJIo TIPAIFoBaB Ha 00pOOIICHOMY 1 HEOOpOO-
JICHOMY TOJSIX 3 BMICTOM POCIMHHHMX PEIUTOK B TIOBEPXHEBOMY IIapi JI0
480 r/M2. PocnuHHI 3aMIIKKM HA JTHI OOpO3EHKH, II0 CTBOPIOBaNach Oyid Bij-
cyraivu. [lluprHa cmyrn nedopmoBaHoro rpyHTy He mepeswityBana 0,025 m.
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TBepuicTb rpyHTy BH3Hauanach 3a jgonomororo TeproMipy HO.HO.PeBsikina B
MOJTKOBHX YMOBaX. B mporieci poboTH mpuitaty mo oOpoOIeHOMY TPYHTI BCTa-
HOBITIOBAM ToTyHXkep giamerpoM 0,02 M, Ha HEOOpOOJIICHOMY - JiaMeTpoM
0,016 m. [Iji mrroka migBepraBcsi TUIBKM BEpXHiil Topu3oHT B iHTepBam 0,08 M,
110 BU3HAYaBCs TIIMOWHOIO 3apoOKy HaciHHs. [ToBTOpHICTE BUMiproBaHb Ha (OHI
-3. BoJoricTs rpyHTY po3paxoByBajlach 3a CTaHIAPTHOIO METOAMKOIO 1 He repe-
BUII[yBaJla B IepIioMy BHUIAKy 7-8 %, a B npyromy 10-15 %. Jliarpamu, otpu-
MaHi NpY BU3HAYEHH] TBEPAOCTI TPYHTY MiATBEP/DKYIOTh PaHille 3po0JIeHe MpH-
TYIIEHHS PO NPAKTUYHO JIIHIMHMIA XapaKTep HApOCTAHHS HAIPYTH B Mipy B/IaB-
JroBaHHS mToka. OTpUMaHI 3HAYECHHS TBEPIOCTI MPH TOBEPXHEBi 00poOIl
0,85MIla, mo crepni 1,7MIla. IllapHipHEe KpIIUICHHS paMK{d OIOPHO-
TIPHKOYYIOYOTO MPHCTPOIO COITHMKOBOTO BY3JIa 3HIDKYE BaHTAK Ha JIETANl Me-
XaHi3My Mi1iioMy, 3MEHIITye TabapUTHI PO3MIpH COITHUKOBOIO BY3JIa.

BukopucTaHHs MOCIIZIOBHO pO3TAllIOBAaHUX 3y0UacToro HOXa, 1o po-
3pi3a€ Ta COIIHMKOBOI'O BYy3Ja 3 3y0UacTHM IUCKOM, aHKEPHHUM YH CTpiJIO-
BUJHUM COIIHMKOM, @ TaKOX IUIACTHHYATO-NPYKHUHHHUX MiJBICOK IS
HOXIB, NPYKMHHO-HATHCKHOTO MEXaHI3My JUIs COIIHMKOBUX BY3JIB Ta
MIPY)KHHHOTO MEXaHi3My aBTOKOJIMBAaHb JJO3BOJISIIOTH 3a paxyHOK BiOpoe-
(beKTy 3MEHITyBaTH €HEPrOEMHICTH CiBaJIKU NpH ciBOi 3a eHepro30epirato-
YUMU TEXHOJIOTisIMH. BKa3aHi TeXHIYHI PillIeHHs] MOXYTh OyTH BUKOPUCTaH1
B CiBaJIIli HaBiCHIH ceNeKiHO-HACIHHUIIBKIN /It TOCIBY B HEOOpOOIeHHH 1
MiHIManbHO 00poOaeHuit rpyHT (mini-till, no-till i strip-till). Texniuni
pileHHsT 00yMOBJIIOIOTH CYMICHICTh NMPUCTOCYBAaHHS 3 3yOUacTUMH HOXa-
MU, IO pO3pi3aloTh TPYHT, Ha JOJATKOBO BCTAHOBJICHIH IMOPOKHUCTIN
KBaJpaTHi{ Ol paMH CiBaJIKM Ta COITHUKOBHX BY3JIIB 3 3y0UacTUMM JIvic-
KaMH, COIIHMKaMH Ta KOTKaMH, L0 MPHUKOYYIOTh 3 0a30BOI0, YaCTKOBO
i JICHJICHOO, PAaMOIO CiBaJIKK 0€3 3MiHHU 11 OCHOBHOI KOHCTPYKIIii.

Jlitepatypa
1. Cenexuiiini ciBankn Wintersteiger [Enexrponnuii pecypc]. — Pe-
®uM goctyny: http://www.wintersteiger.com.ua.
2. Tompauer B.A. MonepHmzalyst CeNEKIIMOHHOM CEsUTKH IS TIOCeBa 1o CTep-

HeBomy Qony /B.A. JTompaues, A.A .Kem, Y.M. Carantekos, b.Y. Caranoekos /. Me-
XaHM3AIVS 1 MEKTPUHKALS CelTbeKoro xo3stiicta. —2009. —Nel2. —C. 2-3.

3. Manmnu it 00pobiTKy rpyHTy Ta cisou / [Tin pen. Kpasuyka B.1., Memnb-
auka FO.®. Nocmimampke: YrpH/IITBT im. J1. TToropuioro. — 2009. — 288 c.

4. Pazpabotku nerkux No-till cessok B Kurae / Jlu XonBenb, Bax
Ksunxto, Ban Caosia u np. // 3epro. — 2009. — Ne 8. — C. 100-108.

5. Iar. Ykpaina, MIIK A 01 C 7/00 CiBanka HaBiCHa celleKIiiHO-
Hacinauipka CHC-16AT1 / B.IL.Topo6eit - Ne a201405418; 3assn.21.05.14;
Ony0m. 10.05.15, Brom. Ne3.
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HAJIIMTPOBIITHU CTPYMOOBMEXYBAU IIOBHICTIO
PO3SMIIIEHUI Y KPIOCTATI

B.I'. lanvro, npogpecop., €.B. ['onuapos, moroowiuii Hayx. cniepoOimHux,
1L.B. Ionsaxos, doyenm, Hayionanvruii mexniynuil ynisepcumem
«XapxiscoKuil ROAIMEXHIYHUL IHCIUMYNY

KoHCTpyKkTHBHA cxeMa CTpyMO-00MeXyBaua, sika MoJaHa Ha puc. 1, mpen-
CTABJISIE 3arallbHII BUIIISI IPWIA Y VTS YBIMKHEHHS Y (ha3y eeKTpoMepei.
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Pucynok 1 — Haampogigauii ctpyMmooOMexyBad

1

Moro ocHOBHI CKITajioBi: KpiocTaT /, 3aTOBHEHHIA XONO0ATEHTOM; CTpY-
MOBBOJIM 2; MarHiTomnpoBiz 3; HAANPOBITHUI eKpaH 4; Ha/JNpoBiqHa 00MOTKa J.

Y HOMIH&IBFHOMY pEXKHMi OOMOTKAa 5 IIOCTIJJOBHO 3’€[HAaHAa 3 HaBaH-
TaOKEHHSIM 1 Kpi3b Hel POXOANTH CTPyM HaBaHTaKeHHs /. HanpyskeHicTh MarHiT-
HOTO TTOJTs Ha TIOBEPXHI HA/TIPOBITHOTO eKpaHa 4, sIKe CTBOPIOE OOMOTKA J y JieKi-
JIbKA Pa3iB MEHIIe KPUTHYHOTO 3HAYCHHS TSl HAJIMPOBITHOTO MaTepiaty ekpaHa 4.
HaympoBinauii expan 4 3a paxXyHOK HaJIIPOBIIHMX BIIACTMBOCTEH IMEPENIKOIDKAE
TIPOHUKHEHHIO MArHITHOTO TIONS B oceps 3. ToMy MOBHHMIA OITip TAKOro CTPYMOO-
OMexyBaya MpH HOPMaJIbHII PoOOTI eTeKTPOMEPEX] JOCHTh MaJINM, 110 HE MpH3-
BOJUTB JI0 3HAYHOTO 3MEHILICHHS HATIPYTH HA HABAHTAKCHHI Zy;.

[Npy BUHWKHEHHI KOPOTKOTO 3aMUKAHHS CTPYM B OOMOTIT 5 30UTHIITYETHCS 110
3HAYEHHs], TIPY SIKOMY HaIPY)KEHICTh MarHiTHOTO TIOJSI Ha TIOBEPXHI eKpaHa 4 csrae
KPUTHYHOI BEJIMYMHHY Ta BiH BTpaya€e HaMIPOBIIHICTH. MarHiTHHIA MOTIK MPOHKKAE B
0CepIIsl MArHITONPOBOMY 3, BHACITIZIOK YOr0 iHIYKTHBHICTh CTPYMOOOMEKYBaya Oa-
TaTopasoBo 30LTBIIYETHCS, IO MPH3BOIUTH JI0 OOMEKEHHS aBapIHOIO CTPYMY Jic3.

BukopricTaHHsT HaANPOBITHOI OOMOTKY 3 PO3MIIIIEHHSIM YCi€l MarHiTHOI CHC-
TEMHU CTPYMOOOMEXKyBa4a y KpiocTaTi 3MEHIIye TabapyTH Ta Macy MarHiTOIpOBO-
[Ty, & TAKOYK BTPATH MOTYKHOCTI. KpiM II50r0 MOXITUBE BUKOPUCTAHHS METAJICBOIO
Kpiocrara, 110 Mi/IBUIIYE HaiiHICTb 1 3MEHIITYE TeTUIONPUITIHBH.
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JIAHAMIKA 3MIHEHHS OIIOPY I130JISA11Ii B ITPOLECI
3BOJIOKEHHS CHJIOBOT'O KABEJIIO BUCOKOI HAITPYT'
3 HANIBITPOBIAHUM BOJOBJIOKYIOYUM BAP’€EPOM

O.I". Keccaes, acnipanm, Hayionanvnuii mexuiynuil ynigepcumem
«XapxiscoKuil NOAIMEXHIYHULL IHCIMUMYN»

Hopmanbha Ge3nepepBHa po0OTa CUCTEM €NEKTPOIIOCTaAYaHHs TIPOMH-
CJIOBHX IIiIIPHEMCTB, TPAHCIOPTY Ta iHIIMX Talxy3ed HeMoxiuBa 0Oe3 Ha-
JHHOT pOoOOTH CHITOBUX KaOEIbHUX JIiHIA cepeHboi Hanpyru. [Tpu excrury-
aTauil CHIOBUX KaOemiB 31 3IIMTOI0 IOJIETUICHOBOIO 130JIAII€I0 BUHUKAE
cKiazHa mpobiemMa, 1o MOB’si3aHa 31 3BOJIOYKEHHSIM IONIMEPHOI 130111
[MpyuunHa nonsirae B TOMY, IO TMiJT €0 BOJOTH 3apOPKYIOTHCS Ta PO3BH-
BAaIOThCSl BOJISTHI TPHUIHIM — KaHAJIM B MOJIMEpHIH 130s1ii, 3aM0BHEHI BO-
not0. HasiBHICTh BOJSIHUX TPHIHTIB MPHU3BOMATH 10 BHHUKHEHHS €JIeKTpHUY-
HUX TPHIHTIB, 5IKi € OCHOBHOIO IIPHYMHOIO EJIEKTPUYHOTO IPOOO0 KaOemiB B
exciuryaranii. [ 3a0e3medeHHst 3aXucTy Kabewro BiJl BOJIOTH B CYy4acHHX
KOHCTPYKIIISIX CHJIOBHX KaOEiB 3aCTOCOBYIOTH TiIPOQIIBbHI BOJIOIOTITHHA-
104l CTPIYKH Ha OCHOBI KapOOKCHIIMETHIIIIEITIONIO3H Ta MONIaKPHIIATIB.

BukonaHO criocTepexeHHs 3a AMHAMIKOI0 3MiHEHHsS OIOpY 130JsIii
(puc. 1) B nporeci 3BonokeHHs1 B yMoBax 100 % BoiorocTi 3pa3kiB HOBOTo
OJHOXKMIIFHOTO CHJIOBOTO Kaberto Ha Hampyry 35 kB 3i 3mmroro nomiern-
JICHOBOIO 130JIALIIEI0 3 HAIBIPOBIAHUMH TiJpo(diTBHUMH BOIOOIOKYIOUMMH
crpiukamu. KiHili 3pa3kiB kaOeiro — He T€PMETH30BaHI 3aXUCHUMHU TEPMO-
yCapKyBaIbHIUMU KOBIAUYKaAMH.

Kpusi Ha puc. | BiANOBiAa0TE yMOBaM NpoBe/IeHHS (Pi3HYHOr0 MoJie-
JIIOBAaHHS TIPOIIECY CTAPiHHS 3pa3KiB KaOero JOBXKHHOK 25 cM: 1 — mouat-
KOBHMH CTaH (70 3BOJIOKEHHS); 2 — IICIS 3BOJIOKEHHS MPOTATOM 2-X MicCs-
1iB; 3 — Micis 3BOJIOKEHHS MPOTATOM 2-X MICSIIiB, PUPOIHOI CYIIKH IPO-
TSATOM OJHOI'O MICSIIS B JJAOOPAaTOPHUX YMOBAax Ta JIOAATKOBOTO 3BOJIOMKEH-
HS TIPOTATOM 6 MicswiB; 4 — [uist 3pa3ka Kabeunto, SIKMH ITi1aBaBCsl 3BOJIO-
KEHHIO TIPOTATOM 2-X MiCSAIiB, IPUPOAHIH Cymlili B Ja00OpaTOPHUX YMOBax
MIPOTSTOM OIHOTO MICSIS Ta JOJATKOBOMY 3BOJIOKEHHIO 3 3aHYPEHHSIM Y
BOJIY IIPOTSITOM 6 MiCSIIiB.

B mouatkoBomy craHi (kpuBa 1) omip 13011 CTaOKO 3aJICKHUTH BiJl
TIPUKIIAJIEHOI HANpPYTH, IO CBIAYUTH PO BiACYTHiCTH Bojoru. Ilicis 3Bo-
nokeHHs (kpuBi 2 Ta 3) crocTepiraeTbcsi CWIIBHO BUpaKE€Ha 3aJI€KHICTB!
nipu miaioMi Hanpyru 3 1 kB 1o 5 kB omip i3omsmii 3MeHnyeThes Oinble,
Hik B 1000 pa3ziB, npuuoMy pi3HHII MK JMHAMIKOIO 3MiHEHHS OMOpY i30-
JISAIT s KpuBUX 2 Ta 3 — HecyTTeBa. J{iis 3paska kabelto, IKUil 3HaXO/T|B-
sl TIOBHICTIO Y BOJI, (kpuBa 4) — omip i3omswii BiapisHseTsest B 104 pasis
BifHOCHO novaTtkoBoro crany! Ilpu Hanpysi 5 kB ormip i3omsmii 3paskiB uis
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3BOJIOXKEHOT'O CTaHy (MOpiBHsHTE KpHBi 2, 3 Ta 4) NPaKTUYHO OJHAKOBHI.
3aHypeHHs! y BOJY IPHU3BEJO IO PO3IOBCIOPKEHHS BOJIOTH B MO3/I0BXHBO-
MY HamPsAMKY 3pa3ka KaOelro: OImip 13011 He 3MIHIOEThCS TIPU 3POCTAaHHI
npuKiazeHoi Harpyru. Lle onocepeaxoBaHO MOB’SI3aHO 3 HAsIBHICTIO 3HAY-
HOI KIJIBKOCTI BiJILHOI BOJIOTH B KaOelli, sika pH NMPHKJIaJaHHI HaBiTh HEBH-
COKOI ITOCTIHHOI HAIIPYTH JUCOLIIOE HA 10HH.

15 APvG-1x95-35 kV

HI H H
10° Uz,V

Pucynok 1 — JlnHamika 3MiHEHHS OITOpPY 13071111 3pa3KiB OHOKIIBHOTO CHIIOBOTO
kabemo AllBErally 1x95 — 35 kB B mporieci nmpuckopeHoro crapiHHsI B yMOBax
IT1 IBUILIEHOI BOJIOT'H

TakuM 4MHOM, HasBHICTh B KOHCTPYKII CHJIOBUX KaOesiB 31 3MIMTOO
MOJTICTUJICHOBOIO 130JIAIIIE€I0 BOJOMOTIIMHAIOYOr0 0ap’epy Ha OCHOBI Tipo-
(UTBHUX CTPIYOK, SIKI HAKJIAAAlOThCS MOBEPX HAMIBIPOBIIHOTO €KpaHy IO
130JIA1L111, 3aXUIae TUIBKK Bifl pajialbHOrO MPOHUKHEHHS Bosord. CraOka
3aJIeKHICTh BiJ| NMPUKJIAJEHOI MOCTIHHOI BHCOKOI HAINpyrd Ta 3MEHIIEHHS
3HAYCHb OIMOPY 130JIAIT BiJHOCHO IMOYATKOBOI'O CTaHy B TPOIIECI CKCILTya-
Tallii € 03HAKOIO CYTTEBOTO 3BOJIOXKEHHS KaOeltto.

MoHTax KabeniB MOBHHEH OYTH SIKICHUM /ISl BUKITIOYEHHS! TTOB3/10B-
YKHBOT'O IPOHUKHEHHSI BOJIOTH B Ocep/isl Kabelro, 110 IPU3BOANTD JI0 iHTEH-
cuikarii mporecy 3pocTaHHs BOJSIHUX TPHUIHTIB B MOMIMEPHIH 1305151

JluHamika 3MiHEHHS! ONOpY i30SIl B 3aJIEKHOCTI Bifl MPHKIAAEHOL
HaNpyry € iHpOpMaTUBHUM MTOKa3HUKOM CTYIIEHIO 3BOJIOKEHHS ITOJIIMEPHOT
130JIAI1I1T CHITOBUX KaOeiB 3i 3MINTOIO MOTiETHICHOBOIO 130JISIII€TO0.
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IHKPEMEHTAJIbHUM EHKOJIEP SIK MOBLJIbHUAM
BUMIPIOBAY HIBUJKOCTI OBEPTAHHA

O.1. Kisniok, acucmenm, I.B. I'naow, ooyenm,
leano-®@pankiecoruil HaAYIOHATLHUL MEXHIYHU YHIGEPCUMEmM HAgmuU i 2azy

EHepreruuHi mapaMeTpy acHHXPOHHHMX €JIEKTPOJABUTYHIB IIPHBOIY
BiJIIIGHTPOBMX HACOCHHX arperatiB 3ajlexaTh BiJ 0araTboxX NapameTpiB:
SIKICTh HANpyTy >KUBJICHHS, KOe(illieHT 3aBaHTa)KEHHS, HECBOEUACHE TeX-
HiuHe 00CITyrOByBaHHs, CTaHy T'iIpaBIiyHOI CUCTEMH TOIIIO.

Konn kokeH eleMeHT TEeXHOJOTIYHOro arperaty IMpaiioe B PeXuMi
MaKCHMAaJIbHOTO KOeilieHTy KOpUCHOI Jii (HOMiHAJIBHUN PEXUM pOOOTH)
JIOCSATAETHCSI BHCOKA eHeproeekTHBHICTh. OHAK BHACITIIOK BiIXHJICHHS
HaBaHTa)XEHHS, 3HOCY POOOUYMX OpraHiB, CIIOTBOPEHHS MOKAa3HUKIB SKOCTI
HaIpYTH JKUBJICHHS, HEKOPEKTHOT'O MiZI00PY MOTYKHOCTI €JIEKTPOJBUTYHIB
KK/ enemeHTIB eeKTpONpruBOy 3a3BHYall MEHIIMH BiJl HOMIHAJIBHOTO.

3amaua Bu3HaueHHs KKJ[ eneMeHTIB eNeKTpONPHBIIHOTO  TEXHO-
JIOTIYHOTO arperaty Ta ioro 3arampHoro KKJ[ Moxke BupimryBatucs i3 3a-
CTOCYBaHHSIM PI3HUX MiJIXO/IB 3aJIEKHO BiJ| IOCTYITHUX MOYAaTKOBUX JaHUX.
Hamnpukian, BUCOKOTOYHE IpsiME BUMIPIOBAHHS BXiJHOI aKTUBHOI MOTYX-
HOCTI TPU(A3HOro EeNEKTPOJBUI'YHA 332 CXeMOI0 ApoHa (cxema JBOX BaT-
METpiB), SIKa BPaXOBYE MOMIJIMBY HECHMETpito Hampyr i crpymiB. CydacHu-
MU JIOCTaTHHO TOYHHMH JATYMKAMH CTYMY 1 HaIllpyrd CIyTyIOTh CTPYMOBI
KJIIi, B OCHOBY POOOTH SIKHX ITOKJIaJEHO e(eKT XoJula, a akTHBHA MOTYX-
HICTh O0YMCITIOETHCSI MeToAaM I(poBoi 00poOku curHamis [1].

Peauizariist mpsiMOro BEUMiprOBaHHSI BHXIiIHOI MOTY)XHOCTI BiJIIEHTPO-
BOT'0 HACOCY JIOCSITAETHCS 32 YMOBH BUKOPHCTaHHSI BUTPATOMIpY piAMHM Ta
MaHOMETpiB Ha BCMOKTYBaJbHOMY i HamipHOMY narpyOkax. Ha >xains, mo-
X1OKa OE3KOHTAKTHOTO BHMIPIOBAHHS BUTPATH PIIMHM Yy KpalluX 3aKop-
JIOHHUX TpWIajaX CTaHOBUTH 1,5...2%, a IX 3aKymiBeJIbHAa BapTICTh CYT-
TeBa. TakoX HE 3aBKIM € JOCTYN 0 NaTpyOKiB Hacocy (3aHyproBaJIbHi
HacocH Ha(TOBHIOOYBaHHS). 3 BHWINEC HABEIACHOTO CIiJye WIO TpsMe
BHMIpPIOBAaHHS BUXIJHOI HOTYKHOCTI He 3aBXAu MoxJiuBe. Kpim Toro, s
SIKICHOI KapTHHM E€HEpPreTHYHOr0 PEeXHUMY BCIX CKIIJIOBUX arperatry HeoO-
XiTHOIO € iH(opMallisl PO MIBUAKICTH 00EPTAHHS BaJly €IEKTPOJBUIYHA YU
poboyoro wmexaHi3my. Hampukiaj, BiIXWJICHHS INBUIKOCTI OOCpTaHHS
ACHHXPOHHOTO JIBUT'YHa BiJi HOMIHAJBHOIO 3HAYECHHS TpPH SKICHOMY
€JIEKTPOKMBIIEHHI CBIUMTDH PO MEXaHIYHE HEJOBaHTaKEHHs (TIepeBaHTa-
YKEHHsT) Ha BaJli, 200 PO MOIIKO/KEHHS! 0OMOTOK.

Hrmxue npescrasiena TaOiuIsl TOPIBHSIHHS TOYHOCTI BU3HAYEHHS! LIIBUI-
KOCTi 0OepTaHHsI pi3HUMH 3aco0amuL. STk GaurMo 3 TaONuUIl HAWOLUTBIT TOYHUMH €
ONTHYHI TAXOMETPH, a TAKOXK BOHH MatOTh HAHOUTBIINI /Tiania30H HIBUAKOCTEH.
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Tabnut 1 — [lopiBHAHHS TOYHOCTEH BUMIpPIOBaHb

Jiana3son IMoxubxa
Bup taxomerpa . .

BUMIPIOBaHS | BUMIPIOBAaHHS
BinueHTpoBi Taxomerpu 25..10000 06/xB +1.4£2%
EnexTpuni noctiiiHOro i 3MiHHOTO 0..10000 06/xB | +0.2..+0.5%
CTpyMy
ImMmysibCHI TaxomeTpu +0.3..£1.5%
OnTuuHi TaXOMeTpU(EHKOEPH) 0..60000 06/xB +0.25%
MarHiToIHAYKIIHHI TaXOMETPH 200..20000 06/xB +0.5%
CtpobocKoniyHuil TaXOMeTp 300..30000 06/xB +1%
I'ipomerp +1.+1.5%

B sxocTi maTumka mBUAKOCTI 00epTaHHS BalIy HPOIIOHYEMO BHKO-
pHUcTaHHS iHKpeMeHTaJdbHOro eHkoxepa E40S8-25, skuii mpuemHanuii 1o
uuQpoBOro BXOAy NMPHUCTPOIO BBOAY JaHWX. IlepeBaroro sIKoro € BHCOKa
pO3IibHA 37aTHICTH Ta HAJA3BUYAHO MalWii MOMEHT ONopy oOepTaHHs
BaJy, OCKUIBKM YYTJIIMBUM €JIEMEHTOM MepeTBOpIoBaya “KyT MOBOPOTY -
uudpoBuii ko~ € nepdopoBaHuii AUCK Ta onTonapa. KBaxpaTypHuii eHKo-
nep E40S8-25 3 tumnoM eHkomyBaHHSA X4 Mae BHCOKY PO3AUIBHY 3JIaTHICTH
100 immmynbeciB Ha 00epT, a BHCOKa TOYHICTh YacO-IMIYJIBCHOTO METOAY
BU3HAYEHHS HIBUAKOCTI 00epTaHHs 3a0€3MeuyeThCs 3aCTOCYBaHHIM 4acTo-
tn 100 k['11 BHYTPIIIHHOT'0 KBAPI[OBAHOT'O TAKTOBOI'O TEHEPATOPa IPUCTPOIO
BBoxy aanux NI USB-6210. [Ipu BukoprcTaHHi THITy €HKOAYBaHHS x4 Bpa-
XOBYIOTBCS SIK (DPOHTH, TaK i CIaJy MPSIMOKYTHHX IMITyJIbCIB KaHaiiB A i B
rQpoBOro BUXOAY KBapaTypHOTO €HKO/epa.

Jlitepatypa
1. Kistarox O.1. KoHTpounbs eHeproeeKTHBHOCTI BiJIIIEHTPOBUX HACOCIB
/ B. T'mags, M.I. ®enopis, O.1. Kisarok // [liarHOCTHKA eEKTPOMEXaHIUHIX
cUCTeM Ta eHepropecypcoszdepexkenns. — Kpemenuyk, 2011, — C.272-273.
2. Kisrok O.I.  YiockoHajeHHS 3aco0iB  KOHTPOJIO —ITapaMeTpiB
EIIEKTPOCHEPTIi BiHOBIIIOBaHUX Jkepen eHeprii / S1.B. banana, 1.B. I'mans,
O.1. Kisnrok // Hadrorazosa enepreruka. — 2015. — Nel (23). — C. 52-60.
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HOBWIA BAKYYMHUI1 KOHTAKTOP JIJII MEPEK CEPETHIX
HAIIPYT 3 BICTABIUVIbBHUM EJIEKTPOMAI'HITHUM AKTYATOPOM

b.B. Knumenxo, npogpecop, M.A. Jleniok, 3asidyeau nasu. nabopamopii,
HTY «XIII»

JIyist yacTrX KOMyTaliil eleKTPUYHUX KT 3 PE3UCTUBHUMH Ta PEAKTUB-
HUMH HaBaHTaramu (eJIeKTPOABHUIYHH, TPAaHC(OPMATOPHU Ta KOHJICHCATOPH) B
MepeXkax CepelHiX Hampyr BHKOPHCTOBYIOThCS KOHTakTOpH. Hapasi Haii-
OLIBII MOIIMPEHUMH € KOHTAKTOPH, B SIKMX MPOLIEC KOMYTaIlii BiZ0OyBa€eThCs B
BaKyyMHHX IT€pepHBHUKAX, TOOTO BaKyyMHi KOHTakTopu. Li amaparu mMatoTh
cTalioHapHe a00 BUKaTHE BUKOHAHHS Ta CKJIAJal0ThCs 3 BAKYYMHHX EpepH-
BHUKIB, MEXaHIYHOI CHCTEMH, EJIEKTPOMArHiTHOrO akTyaTopa Ta CHCTEMH
KepyBaHHS. AHaI3 iICHYIOUNX MO/IeNiel BAKYYMHHUX KOHTaKTOpIB, BUSIBHUB Pl
HEJIONIKIB, SIKI CTOCYIOTBCS SIK aKTyaTOpiB, TaK 1 CHCTEM KepyBaHHS HUMHU.
MoHocTa0lllbHI HENOJISIPU30BaH] €IEeKTPOMATHITHI aKTyaTOpH, HEe3BaKarouH
Ha 3aCTOCYBaHHs (hOpPCOBAHOTO KEPyBaHHS, MAlOTh 3HAYHI PO3MipH, 110 3Ha-
YHO 301IIbIITY€E TadapuTH KOHTAKTOpa B itoMy. CrcreMu (OpcoBaHOrO Kepy-
BaHHSI, SIKi 3ACTOCOBYIOTHCS Y TIEpPEBayKHIH OUTBIIOCTI KOHTAKTOPIB, 0a3yrOTh-
Csl HA KOMYTaIlii yCKOBUX Ta yTPUMYIOYHX OOMOTOK 3a JIOTIOMOT'O0 KOHTaK-
THUX KOMYTALIfHUX €IEMEHTIB, M0 3HAYHO 3MEHINYE HaiiHICTb CHCTEMH
KepyBaHHS. Y TPUMaHHS SIKOpsl B IPUTSATHYTOMY CTaHI B TAKUX CHCTEMax I10-
Tpebye IX MOCTIHOTO eNeKTPOXKUBIICHHS, a BiATaK, i BTpat eneprii. [lonspu-
30BaHi 0icTabuIBHI akTyaTopH Oe3 IOBOPOTHOI NMPYKHWHH, IIO 3aCTOCOBYIOTh-
Csl y AESKUX KOHTaKTOpax, MaloTh JBl KOTYIIKH (BMUKaHHS Ta BUMHUKAHHS),
pO3TalIoBaHi 0JJHa HaJl OHOIO, 1110 30LIBIITyE TaA0APUTH ITPUBOLY.

Meroto naHoi poOOTH € po3poOKa HOBOTO yHIBEPCaIbHOI'O BaAKYYMHO-
TO KOHTAKTOpa, SKWH MOXKE TpamoBaTH y JBOX PEXHMax — 3BHYAHHOIO
KOHTaKTOpa Ta KOHTaKTOpa 3 3allilKOI0, Ta 32 CBOIMHM XapaKTEpHUCTUKAMHU
MIr OM CTBOPHUTH KOHKYPEHIIIIO IHO3eMHUM aHayioram. [IJiss MOCSTHEHHS i€l
MeTu OyJM poBeieH! poOOTH y IEKUITBKOX HaIpsSIMKax:

- po3po0JieHI HOBI Ta YNOCKOHAJEHI ICHYIOUYl KOHCTPYKILIi eJIeKTpo-
MarHiTHUX aKTyaToOpiB Ha OCHOBI BUKOPHCTAHHS BHCOKOKOEPLETHBHHX
TIOCTIHHUX MAarHiTiB, 3aCTOCYBaHHS SKUX CTBOPIOE HOBI MEPCHEKTUBHI SIKO-
CTi PO3BUTKY €JIEKTPOMAarHiTHUX MIPUBOIB KOMYTaIifHNX anaparis;

- po3pobJieHI HOBI CIIOCOOM KepyBaHHS aKTyaTOPaMH, 3 MOXKIIMBICTIO
3aMiHM BHCOKOBApTICHUX CHJIOBHX TPAH3HMCTOPIB Ta JpanBepiB 10 HUX, Ii0-
PUIHMMH CHUCTEMaMH, IO JIa€ 3MOT'y 3MEHIIMTH rabapUTH CHCTEM Kepy-
BaHHS, BUTPATH NPH 1X BUPOOHMIITBI Ta MiJBUIIUTH HaIiHHICTb iX poOOTH;

- po3po0bJIeHi 3axoau 100 3a0e3NeueHHs] BUMOT BUPOOHHKIB BaKyyM-
HUX NEPEPUBHHUKIB CTOCOBHO TPUBAJIOCTI Ta KiJIBKOCTI BiJICKOKIB TOJTOBHHX
KOHTaKTiB IIPH CIPallbOBYBaHHI KOHTAKTOpa.
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Ha puc. 1,a nokazano ¢oro HOBOro yHiBEpCaJIbHOrO BaKyyMHOT'O KOH-
TakTopa 3 0iCTaOLIEHUM MOJSIPU30BAHUM aKTYaTOPOM JUISl MEPEX CepeHiX
HATIIPYT Ta OCIWJIOTPAMH CTPYMY B OOMOTII €JICKTPOMAarHiTa # BiJICKOKIB
TOJIOBHMX KOHTAKTIB ITiJ] YaC BUKOHAHHS OMepallii BMMKaHHs KOHTaKTopa 3
BUMUKaHHIM OOMOTKHU uepe3 (pikcoBaHMIA MPOMiXKOK Yacy (puc. 1,0) Ta mo
KOMaH/Ii JaTYhKa MoJoKeHHs (puc. 1,B).

]

|
‘ i
CHI= 26000 CH2:= 20800 ~ MSeons ' CHIX-48.0n0

- MPos:4240ms

©<10H B)
CHI= 200U CHz= 20080 MS00ns. CHI X-48.600

MPos:29.80ms

Pucynok 1 — YHiBepcaJbHUI BAKYYMHHUH KOHTAKTOP ISt MEPEX CEPeHIX
HanpyT (a), OCIIIIOrpaMU CTPYMY B OOMOTIII Ta BiJICKOKiB KOHTaKTiB (0, B)

KoHTakTop CKIIagaeThes 3 JBOX MOMYJIIB: KOMYTAIIMHOTO Ta MPHBOJ-
Horo. KomyraniiiHuii MOJyJib Ma€e TpH HOJIIOCH 3 BaKyyMHUMH TI€PEpUBHHU-
KaMu, IIPUBIAHUA — aKTyaTop, EMHICHHUHA HaKONMM4YyBad €HEprii, MiKpoIpo-
LIECOPHY CHUCTEMY KEpyBaHHS, SIKa IMITYE J[Ba PEXHMHU KepyBaHHS KOHTaK-
TOpOM (3BHYAKHY Ta 3 MArHITHOIO 3AIIIIIKO0), 1Ba OJIOKH JOMOMIXHHX KO-
HTAaKTiB, IHMKATOP MOJIOKEHHS TOJIOBHUX KOHTAKTIB, JTIYMIBHUK IUKIIB.

IIpoBeneHi eKxcriepuMeHTaNIBHI JTOCHTIKEHHST HOBOro OicTabilbHOro
akTyatopa (IoJIsIpH30BaHOT0 MOHOCTa0IIBHOTO EIEKTPOMArHiTa 3 IOBOPOT-
HOIO TIPY)KMHOIO) IATBEPIWIN TEOPETHYHI PO3PaxyHKH Ta 3AaTHICTH 3a-
Oe3reyyBaTH CIIpalbOBYBaHHS KOHTAKTOPA Ta HaAiHE YTPUMaHHS KOHTaK-
TiB y 3aMKHEHOMY CTaHi. Pe3ynmbraTy 10ciiTHUBKIX BUIIPOOYBaHb HOBOT'O
KOHTaKTOpa CBiIYaTh Mpo HOro BiAMOBIJHICTH BUMOTaM MDKHAPOAHHUX CTa-
H/IApTiB CTOCOBHO BaKyyMHHX KOHTAKTOpIB CepelqHix Harpyr. BupoOHuku
BaKyyMHHUX II€PEPUBHHKIB BHUCYBAIOTh JKOPCTKI BHMOTH IOJO TPHUBAIOCTI
Ta KUJILKOCTI BiJICKOKIB KOHTAKTIiB IPH BUKOHaHHI orepaiii BMuKkaHHs. Ho-
BUI KOHTAKTOp ITOBHICTIO BiAnoBifae iuM Bumoram. CItiji TakoX BiJ3HAYH-
TH F0r0 BUCOKY MeXaHI4YHY 3HOCOCTIHKICTh (300000 HUKITiB) MiaTBEpIKEHY
€KCIIEPUMEHTAJIBHO.
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OUBNYECKOE MOJAEJUPOBAHUE CETU JJIS NCCJIEJJOBA-
HMS PEXXUMOB PABOTBI ACHHXPOHHBIX JIBUTATEJIEN

B.E. Kpusonocos, ooyenm, C.B. Bacunenko, acnupanm, I'BY3 «I[II'TY»

PaGora oiexTporpuBOma TOPHOMOOBIBAIOIINX, METALTYPrUYECKHX,
XAMHYECKHX U IPYrHX MPOU3BOJICTB XapaKTepru3yeTcs Kak Tspkenast. OCHOBHOM
TIPUYMHONW 3TOTO SIBJISIIOTCS TEXHOJOTHYECKHE MEeperpy3kd, MpH KOTOPBIX
Harpy3Kd Ha 3JIEKTPOOOOPY/IOBaHKE MPEBHIIAIOT HOMUHAJIBHBIE 3HAYCHHUS Ha
50-70%, mectamu goxons no 100%, tak, Hanpumep, nsurarenu ¢ [1B 40%
paborator ¢ IIB 80-100%. BnumsiHHMe TeXHONOrMYECKHX TMEperpy3oKk Ha
CTapeHHe W3OJLSIIMK YCYTyOJISeTcsl arpecCHBHOIM Cpemod. DTO TOBBIIIEHHAS
TeMIIepaTypa OKPYKAIOILEro BO3yXa U BBICOKUI ypOBEHb TOKOIPOBOAAIIEH
3anbUIeHHOCTH. Kak mpaBwmino, A/l muTaroTcs OT IIMH C W3MEHSFOLIMMHUCS
MOKa3aTesIMU KauecTBa AIEKTPOIHEPTHH.

OrnpenenuTs BIMSHIE KaXI0ro Bo3IeiCTBYoIIero Gakropa Ha padory AJL,
a TaKoKe Pa3IMYHBIX COYETAHMH MTOCTAHOBKOW AKCIIEPHMEHTA B IPOM3BOJICTBEH-
HBIX YCIIOBHSIX IIPAKTHYECKH HEBO3MOXXKHO H3-3a IINTEIHHOCTH MPOTEKAHUS
niporieccoB. LlenecooOpa3Ho HCTIONB30BaTh PUBHIECKOE MOJIEITUPOBAHHE.

B pesynbrarte pazpaboraHa SKcIiepIMeHTaIbHas ycraHoBKa. OHa Mopiesu-
pyer paboTy acCHHXPOHHOTO JBHUraTellsl B YCJIOBUSIX Mpou3BoacTBa. COCTOHT U3
COMIACYIOIIETO TPaHC(HOPMATOPa, MOITHOCTRIO 2,5 KBA, MOCTOSIHHON Harpy3Ky,
HCCIeMyeMblii [BUratens (MouHocTeio 1o 1,5 kBT), nepemeHHoll Harpy3ku —
nipeoOpazoBaTesb (cxema JlaproHOBa) ¢ aKTUBHOW pEryJMpyeMOol Harpy3Ko H
onHodazHast akTUBHAs Harpy3ka. CxeMa yCTaHOBKH TIpeJicTaBjieHa Ha puC. 1.
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Pucynox 1 — Cxema skcriepuMeHTaIbHON YCTaHOBKU

23



EHEPT'O3BEPEXXEHHA B EJIEKTPOTEXHIYHUX
KOMIUIEKCAX, MEPEXXAX TA CUCTEMAX

PerynupoBaHre MOITHOCTH JBHUTaTelslsi OCYIIECTBIISIETCS 3JIEKTpoMar-
HUTHBIM Harpy304HbIM MOJYJIEM, COCTOSIIUM W3 TOPMO3SILEro AWCKa C
anexrpomarautamu. IlpeoOpasoBaTens MO3BOJISET PEryaHpPOBaTh B CETH
koo ¢unmeHT HecunycounansHoct ot 0 1o 5 %. OnHodaszHas Harpyska,
HaOpanHas u3 perymupyembix peocraro PIIC, PIIII un PCIIC, coznmaer
ypoBeHb HecumMmeTpuu 110 4 %. VcciaenoBaHne BIMSHUS MTOBBIIICHUS] TEM-
HepaTypbl OKPYKAIOLIEro BO3AyXa OCYLIECTBIIAETCS IOMELEHHEM JIBUraTe-
1 B KaMepy ¢ HarpeBaTeneM. M3MepeHue TemuepaTypbsl 0OOMOTOK IIPOH3BO-
JTUTCSI TEPMOTIAPOH, YCTAaHOBJICHHOW Ha OOMOTKY aCHHXPOHHOT'O IBUTaTElsl.

EHEPTETUYHA EOEKTUBHICTDb CKJIAJJHUX
EJIEKTPOTEXHIYHUX KOMIIJIEKCIB

11.0. Kypasix, ooyenm, B.C Kocmuwun, npogpecop, A.B. bayana, acnipanm,
leano-®@pankiecoruil HaAYIOHATLHUL MEXHIYHU YHIGepCUmMem Hagmu i 2azy

EneprernuHa eeKTHBHICTD CKJIaJHHUX €JIEKTPOTEXHIYHUX KOMILIEKCIB
(CEK) y 3Ha4Hii Mipi 3aJI©KHTh BiJl Y3TOJKCHHS XapaKTCPUCTHK MikK
iXHIMH cKJ1aioBUMHU eneMenTaMu. Sk npaBuino, CEK Bmintye TexHiuHi npu-
CTpOi, SIKi BITHOCATHCS JO MiJICUCTEM Pi3HOI (Pi3UUHOI PUPOIH (STEKTPUY-
HOI, MEXaHIYHOi, TiJ[paBiiyHOi, MTHEBMATH4HOI Tomio). [IpukiagoM Takux
CEK e BiAIeHTPOBI HACOCHI arperatv, BeHTUIATOPH, KOMIIPECOPH, 3aCyBKU.
Jocnimkenns epexruBHocTi pyHkuionyBanas CEK e ckiagHO0 HayKoBo-
TIPUKIJIJHOIO 3aJ[ayel0o, OCKUIBKM BOHO TOBMHHA BHPILIYBATHUCh Ha CTHKY
HayK — eJIEKTPOCHEPTeTHKH 1 T1IpO(ITHEBMO)-MEXaHiKH.

[poBesieHHsT TaKOro POy JOCIIIDKEHh BHMAarae BCTAHOBJICHHS y3arajib-
HEHMX KOOP/IMHAT, SIKi O MOIIIM 3B’sI3yBaTH CKJIaI0BI ITiICUCTEMH Pi3HOI (i3iIHOL
nipupoaun. Takoro y3araJbHEHOIO 3MIHHOIO € €Hepris, sika B Oyab-sKii (i3nuHiit
00J1acTi BOJIOZIIE€ OTHAKOBOIO TIOBE/IHKOIO, @ caMe: T'eHepYBaHHS, 30epeXKeHH],
HE3BOPOTHE i 3BOPOTHE MEPETBOPEHHSI Ta PO3ITOBCIO/HKEHHSI.

Came Ha BioOpakKeHHI TTOTOKIB €Heprii B miicucTeMax pi3HOI (i3ndHOl
TPUPONM  CKJIAIHUX TEXHIYHHUX OO0 €KTIB 0a3yeThCsl OCHOBHA KOHIICTIIIIS
KOMII 10TepHO-opieHTOBaHOr0 Merony Bond Graph [1,2]. B manomy metomi 3a-
CTOCOBYETBCSI aHAIOTISI MK PI3HUMH (DiI3MYHUMH 3MiHHHUMH, TOMY CKJIAJIOBI
TTICHCTEMH OIMKCYIOTh aHAIOTIYHUMH PIBHSHHAMU Ta (I3UYHAMH TTOHSTTSMI.
[otik eHeprii 3a OMUHMIIIO Yacy MiX eleMeHTaMH CHCTeMH Y Oynb-siKiil (i3iy-
Hili 00nacTi Moke OyTH BUpaKEHHH JOOYTKOM JIBOX 3MIHHUX THITY «3YCHIUISD) €
Ta «THOTOKY» f, SIKI XapaKTepU3yIOTh MUTTEBE 3HAYEHHST ITOTY)KHOCTI.

Posrnsiremo enexrponpusoquuil HacocHuit arperat, sik CEK, no cknany
SIKOTO BXOJIMTH aCHHXPOHHHH JIBUTYH, BIJIIIEHTPOBHI HACOC Ta 3alipHa apMma-
Typa. Ha puc. 1 mokaszano crpykrypy woro Bond Graph mozerni. Jlo enektpuy-
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EHEPT'O3BEPEXXEHHA B EJIEKTPOTEXHIYHUX
KOMIUIEKCAX, MEPEXXAX TA CUCTEMAX

HOI ITiJICHCTEMH BXOJATH EJIEKTPOMEpEeka Ta eIeKTpHYHA YacTHHA JIBUTYHA, JI0
MEXaHIYHOI BiIITOBIHO 3’€THAHHS MIX BaJlaMH arperaty, a J0 TiIpaBiyHol —
TiJ[paBJlivHa YacTHHA HACOCA Ta TiJ[POMEpeKa.

uft) T Py
i “ oy ™, RO i
Electric 1 Ee:mcal Mechamcal 1 Mechamcal 1 I:uld
: w(r) w(t) w(o m) ay cutt

i®
Induction motor Centrifugal pump

Pucynok 1 — Ctpykrypa Bond Graph mozeni CEK

IndopmaTrBHMM nokasHuKOM eHepreTnuHoi edektiBHOCTI CEK e KK/
3aranbHe 3HaueHHs KK arperaTy MOYKHA BUPA3HUTH CHiBBiTHOIICHHSIM:

Pio _ P
Ny = Hm H 2= (1)
i=1 i=1 Pil pll

ne n; — KKJI i-ro nepersoproBaya eHeprii; p,,, p,, — BIANOBIJHO BXi-
JIHI Ta BUXIiTHI MUTTEBI 3HAYCHHS MOTYXHOCTI i-01 MiACUCTEMH; 7 — Killb-
KIiCTh CKJIAJIOBUX IiJICHCTEM arperary.

V3aransheni 3vinni sycus e(t) i notoky f(¢) swaxomsTs BismoimicTs
Yy KOXHIH 13 Tppox (ismuHnx miacucremax 3amporonoBanoro CEK, a came: B
SIICKTPIYHIH MMiJICHCTEM] 3MIHHOKO 3yCHILTS € Harpyra u(t) , @ BMIHHOIO TIOTOKY —
CTpyM i (l) , BIIMOBITHO B MEXaHIuHiil — KpyTHUA MOMeHT T (l)i KyTOBa IIBHJI-
KiCTb a)(t) poTopa arperary, a B TigpaBIIi4Hii — THCK p(t) Ta 00’€eMHHUHI PO3Xif
pimHI Q(l). Omxe, 3rimHo Bupasy (1) Ta BpaxoByroun ctpykTypy Bond Graph
moperi CEK (puc. 1) orpumaemo komruiekcumii KK/I HacocHoro arperary:

. _T0-o@) p®)-00) _ p)- 00 @)
EK = —.
c W) i) TQ) o)  u@)-i(t)
Jlitrepatypa

1. Kocrumma B.C. CTBOpEHHSI KOMITIOTEPHO-OPIEHTOBAHNX MOJICICH ek~
TPONPUBOJHMX ~ arperariB  HadrorazoBoi mpomucnoBocti /  B. Kocrwmms,
I1. Kyprsix // Hagrorasosa enepreruka. — 2007.— Nel(2). — C.50-56.

2. Kypnsk I1.0. MonentoBaHHs JUHAMIYHAX PEKUMIB pOOOTH €IIeK-
TPONIPUBOIHUX BiJIEHTPOBUX HACOCHUX arperaTiB MaricTpajibHUX HadTo-
MIPOBOIIB Ha 0cHOBI Merony Bond Graph: aBroped. auc. Ha 3100yTTS HayK.
crymneHs kaHa. TexH. Hayk: crer. 05.09.03 «ExekTpoTexHiYHI KOMIUIEKCH
ta cucremm» / [1.0. Kypnsik. — Binaung, 2012. — 22 c.
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KOMIUIEKCAX, MEPEXXAX TA CUCTEMAX

HOBBIINEHUE KAYECTBA OXUIA’KAEHUA MOIIHBIX
SJEKTPUYECKUX MAIIIUH (TYPBOI'EHEPATOPOB)

A.H. Munxo, 3a6. omoenom, I'll « VkpHTI] « Dnepeocmanvy, 2. Xapvkos

OCHOBHBIMH TpPEOOBAHMSIMH, TPEIBSBISIEMBIMA K 3aMEHE YCTAapEeBIIErO
TypOOreHEepaTOPHOTrO 00OPYIOBAHUSI, SBJISIFOTCS: &) MOBBIIICHHC YCTAHOBICHHOMN
MornmHocTH 3Heproomoka Ha 10-30%, mpu COXpaHEHWH €ro yCTAaHOBOYHO-
rabapuTHBIX pa3sMepoB; 0) YMEHBIICHHs] MaccorabapuTHBIX TOKas3aTesel KOH-
CTPYKIIHH, JUTsl CHIDKEHHS CeOECTOMMOCTH arperata 1o CXeMe <«JIoiiap—3a KHIIo-
rpamMM»; B) OTKa3 OT HMCIIOJIb30BAaHHS BOIOPOTHOM CPEIN OXJIXKIECHUS JUTS Typ-
6orenepatopos (TI') cpeaHero kimacca MOIIHOCTH C HCTIONB30BaHHEM BO3IYIIIHO-
TO OXJIQXK/ICHHS; T) COTJIacoBaHKE HOBOrO 00OPY/IOBaHHS C MIMEFOIIMMUCS CHCTe-
Mamu obecrieuenust TI: MaciocHaO)keHHs! TIOJIIMITHAKOB, CHCTEMa MOJaudl |
CITMBA BOJIBI U3 OXJI/IUTENEH M OOMOTKH CTaTopa, CHCTeMa BO3OYK/IEHHS, CUCTe-
Ma TeMIepaTypHOro KOHTPOJIS © MOHUTOPHHTA YPOBHSI BUOPALIHHL.

Y 10BNIETBOpPEHNUE BBIIEH3IIOKEHHBIX TPEOOBAHUI 3aBHUCST OT CTETICHH
W KauecTBa cucTteMbl oxyaxaeHust TT. B cBsi3u ¢ aTUM Ipeasiaraercs:

— s peanu3anyu 3PQPEKTUBHON CHCTEMBI oXJaxaeHus TI ucmoib-
30BaTh B MPOEKTUPOBAHUU MOAXO/I, U3JI0OKEHHBIHN B [1];

— IIPY CHWKEHUH MaTepUallOEMKOCTH COBPEMEHHOW KOHCTpyKuuu TT'
HCIONB30BaTh MOJIOKEHUS U3JI0KEHHBIE B [2];

— MOJIEpHM3ALIMIO U PEMOHT razooxmnagurene TI' mpou3BoauTs ¢ yde-
TOM pE3yNbTaTOB IIPUBEJECHHBIX B [3].

Jluteparypa

1. Munko A. H. TloctpoeHue rpaduueckoii MOIeIu peanu3anuu 3¢d-
(DEeKTUBHOIM CHCTEMBI OXJIAXJICHUSI KPYIHBIX 3JIEKTPUUYECKUX MalvH (Typ-
OoreHepaTopoB). — JJEKTPOIHEPreTHKa TIJla3aMH MOJOASXKH: Tpyasl VI
MEX-0H HaydHO-TeXHHUUecKoH KoH(., 9—13 Hos0ps 2015, MBaHoBo. — B 2
1. T 2. — UBanoBo: ®I'BOYBIIO «/BaHOBCKMI rOCyJapCTBEHHBIN SHEpre-
THdeckuil yHusepcuter um. B.1. Jlenunay, 2015. — C. 422-425.

2. IlleBuenko B. B., Munrko A. H. OnTuMusarmst MaccorabapuTHBIX Xapak-
TEPUCTHK Ta300XJIaiUTeNel TypOOreHepaTopoB MpH PEKOHCTPYKIIMH M TEXHHUYE-
ckoM riepeBoopykeHnu / B. B. IlleBuenko, A. H. Munko // DHepreruk. — M.:
HT® «3uepromporpeccy —2016. — Ne2 — C. 52-54.

3. Musnko A. H. MozgenupoBanue Tem1o0OMEHHBIX MPOIECCOB B TPYO-
Kax OXJIKACHHS ra300XJIafuTeNeil i MOIepHU3alul TypOOreHepaTopoB:
30. Hayk. npanp XIII MixxnaponaHoi Hayk.-TexH. KoH(}. M. Kpemenuyk 08-09
kBiTH: 2015 p. / Kpemenuyk, KpHY, —2015. - C.
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MOJIEJIb EHEPTETUYHOI EOEKTUBHOCTI
EJIEKTPOITPUBO/JHOI'O BIJHEHTPOBOI'O HACOCA
B YCTAJIEHOMY PEXUMI POBOTH

II.M. Hukonun, acucmenm, IOHTYHI®

B nagTorazoBomy rocrnogapcti Ykpainu it BUIOOYTKY, TpaHCIIOp-
TyBaHHS Ta NepepoOKH Ha(TH BUKOPUCTOBYIOTH EJIEKTPOIIPUBOIHI BijleH-
TpoBi HacocHi arperatn (EBHA). OanHM4YHa NMOTYXHICTH TakvX MalluH
MOXe€ J0CATaTH JIECITKA MeraBaT. AJjie Ha )ajlb CbOTOJIHI €KCIUTyaTyEeThCs
mie Oarato HacocHux arperaTiB i3 Hu3bkuM KKJI. Taka curyaris BuMarae
CTBOPCHHS aJICKBaTHOI MaTEeMAaTUYHOI MOJIENI, sika O Jaia 3MOory BimoOpa-
3uTH (Di3UYHY CYTh eHepreTHyHux neperBopeHb B EBHA i okpecnutu oc-
HOBHI HaIPSIMKH ITiABUIIEHHS €(DEKTHBHOCTI HOTO (YHKI[IOHYBaHHSI.

Ha ocHoBi enekTporinpasiiuHoi ananorii Oyna cTBOpeHa MareMaTuy-
Ha Mojenb BH, mo omnepye i3 #oro 3ocepeykeHUMI KOMIUIEKCHUMH T1apa-
Merpamu [1]. MexaHiuHi BTpaTu HOTYXKHOCTI OyJIM NMPUHHATI MOCTIHHUMU
Ha BCHOMY iHTEpBaJIi 3MiHM BUTPATH, a BTpaTaMM Ha TePTA B CAJbHUKAX Ta
MANAIHAKAX 3HEXTYBaIH. Takuil miJIXiJ MPU3BIB 0 HETOUYHOT'O MPEICTaB-
neHHst epexTrBHOCTI (hizmyHmx mponeciB B EBHA. 3a ocHOBY cBoix mo-
JIANBIINX JIOCIHIPKEHb MTPUHMaeMO KOMIUIEKCHY cxeMy 3amimenHs EBHA
MaremaTuuHa MOJIENb BiJIIEHTPOBOIO HACOCA MPEJCTaBIeHa y BUTIIS YO-
TUPUITONIIOCHUKA [4], e 3MO/eboBaHI MeXaHi4Hi BTPAaTH y MiJAIIUITHAKAX,
CaJIbHUKaX Ta AWCKOBOI'O TEPTS Y BUIIAI aKTUBHOro omopy Rwmex, Bemu-
YHMHA SIKOTO 3aJISKUTD BiJl BUTpAaTH. Ha OCHOBI JAOCHIKEHb 3aIIPOIIOHOBAHO
MaTeMaTH4Hy MOJIENb BITKM MEXaHIYHUX BTpAT:

Ry = REVF (1)

3HAYEHHST MEXAHIYHOIO OIopy B HOMiHaJ'H)HOMy pe)KI/IMi po-

HOM
ne RMex -
6otu Hacoca; Q — 3HAYCHHS BUTATH HACOCA.

B pesynbrati Oyno orpumano 3anexHicth Mexaniunoro KKJ[ Ta

BU3HaueHul pe3yasTyrounii KK/ EBHA:
My =MoMTmex > (2)

I€ 1,5 1., Myex — 00 €MHUM, rifpaBniuHnii Ta Mexaniuamii KK/I.

JIns miaTBEpIDKEHHS aIEKBATHOCTI OTPUMATHX 3AICKHOCTEH TIOPIBHSHO iX 13
TIACTIOPTHOIO XapaKTeprcTHKOLO epekrrBHOCTI EBHA, stkbI maym Xoporry 300KHICTD

Mexaniuanii KKJI xapakTepr3ye aucunanito eHeprii MaIvHI: PH Malux
HAaBaHTKEHHSX BIH MaJIMH, OCKUTHKM BTPATH Ha MEXaHIUHI TEpPTS Mai, a Mpu
KOPOTKOMY 3aMHKaHHi (YSBHHI 00pHB TPyOOIPOBO/IA) BiH BEIMKUI B HACIIIOK
TOro, IO BCS HAJIAHA CHCTEMI SHepris ¥e Ha mucrmariro. [e i mokasye rpadiv-
Ha 3anexHicTs edexrnBHocTi EBHA Ha puc. 2, ne 1-100yTOK rinpaBiigHoro ta
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00’emuoro KKJI, 2-mexaniuamii KK]I, sxuii CBOEI0 KPUBU3HOIO HArajye METIII0
TNicrepesucy, 3- cymapumii KK/] BiqueHTpoBoro Hacoca.
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Pucynoxk 1 —Kpusi 3anexnocri cymapHoro KK/ mis pisHUX MaTeMaTHIHUX
Mozenent st Hacocy tuny HM-2500-230
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Pucynok 2 —3anexnocri KK/ Bix Butpatu s Hacocy turry HM-2500-230

TakuM 4mHOM, MaTeMaTH4YHa Mojenb MexaHiuHux BTpar EBHA €
aZIeKBaTHOIO, OCKIJIbKH 11 pO3B’S30K Mae XOpouly 301KHICTh 3 MAaCIIOPTHUMHU
JTAHUMH 1 Kpallly HDK y IBOX BHUINE3TaJaHUX MOJEsIX. BusiBieHo 3Hauyny
3anexHictb cymapaoro KK/ Big mexaniunoro KK/I, mo noka3ye nepepary
3aIporIOHOBAHOI MOZENI MEXaHIYHUX BTpaT HaJ Bimomumu [6]. B momains-
IIOMY HEOOXi/JHO OCHTIJUTH XapakTep 3MiHM MexaHiuHoro omopy EBHA
BiJl KOHCTPYKTUBHHX Ta PEKUMHHUX HapaMeTpiB MaIllMHH.

Jlitepatypa
1. Koctumma B.C. MopentoBaHHS PEeXUMIB pOOOTH  BiIIEHTPOBUX
HACOCIB Ha OCHOBI enekTporiapasiiunoi ananorii / B.C. Kocrumun. — IBa-
Ho-®pankiBebk @ Paxen, 2000. — 163c.
2. [IpeacraBneHHsT BiALEHTPOBOTO HACOCA Y BHIVISAJI YOTHPUIIOIIOC-
nuka / B.C. Kocrummn, I1.M. Huxonun // Po3Binka Tta po3pobka HadTOBHX
i razoBux pozposummax. — 2006. - Ne3. — C.76-80.
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ITYCKOBBIE PEXKUMBI 3APE3OHAHCHBIX BUBPAIIMOHHBIX
MALIWH

B.IO. Hooicenxo, couckamens., A.B. Botimko, macucmpanm, Kpemenuyeckuii
HayuoHawHwulll yrusepcumem umenu Muxauna Ocmpogpadckoeo

3ape3oHaHCHBIe BHOpaunoHHble MamuHbl (BM) ¢ nebGamaHcHBIME
BHOPOBO30YANUTENSIMH IUPOKO MPUMEHSIOTCSI BO MHOTMX TEXHOJIOTHUECKUX
mpoleccax, Onarofaps MpOCTOTE KOHCTPYKIHMH, BBICOKHM TEXHHUKO-
SKOHOMMYECKUM Moka3aTensM [1]. Oanako nanueie BM umeror psn Heno-
CTaTKOB, CBSI3aHHBIX C MIPOXOXKIEHUEM PE30HAHCHOM 30HBI BO BpeMs ITyCKa,
OJTHUM U3 KOTOPBIX SIBJIETCS «3aCTPEBAHUE» POTOPOB NMPUBOIHBIX JIBUTA-
Tenel, 4TO CONPOBOXKIACTCA 3HAUUTEIbHBIMY TUHAMUYECKMMH Harpy3KaMmu
Ha 3JIEMEHTHI KOHCTpYKIMU BM, yBenndyeHneM Toka B 0OMOTKax craTopa.

B cBA31 ¢ 3TUM aKTyanabHOH 3aaueil SBIsEeTCS UCCIeI0BaHUE TIPoLec-
cOB, IpoTekaroumx B BM npu npoxo’kaeHnu pe3oHaHCHOM 30HBI AJIS Mpa-
BUJIBHOT'O ONPE/ENEHUs] MOIIHOCTU IPUBOIHBIX JBUraTeNeH

B kauectBe BM paccmoTpeHa oqHOMaccoBasi BUOpaIlOHHAs TUTOMIA/T-
ka (BII) ¢ nByxBajbHBIMHU J€0aJaHCHBIMA BHOPOBO30YAMTEISIMHU, MTPUMeE-
HseMasl JUTs YIUIOTHEHUS JKeCTKUX OETOHHBIX cMecei B opme [1].

IIpoBeneHHBIN aHaNM3 CYIMIECTBYIOIIUX METOJUK IO ONpPENEICHUI0
MOIIHOCTH MPUBOAHBIX ABUraTenei 3apezoHaHcHbIX BII mokasan, uro oHM
OCHOBBIBAIOTCSI Ha pacyeTe CHJI U MOMEHTOB COIPOTHBIICHHUSI, 00YCIIOBIICH-
HBIX TPEHHEM B MOJIIUITHUKaX BUOPOBO3OYANUTENEH, B HEKOTOPBIX CIIydasx
C y4eTOM MOIIHOCTH JUIS MOJyIepKaHusl KojaeOanuit padoyero oprana BII B
YCTaHOBMBIIIEMCS 3apPE30HAHCHOM pekuMe. [Hade roBops, CyLECTBYIOIINE
METOAMKM IO3BOJIAIOT PAcCCUUTATh MOIIHOCTb JBHraTeneil TONBKO s
YCTaHOBHBIIETOCS peskiMa paboTel BII 1 He yunTHIBAIOT IyCKOBOW PEXUM.

Crnenyer oTMETUTh, YTO Ha ABurarens BII neficTByeT MOMEHT compo-
TUBJICHUS! BPAIIEHHIO, 3aBUCSIIMN OT YIJIOBOW Y4acTOTHI BpallleHUsi BUOPO-
BO30yauTENeil 1 BUOPOMOMEHT, 3aBUCSIIMKI €Ile U OT KOHCTPYKIIMOHHBIX
napamerpoB BM: yBennuuBaeTcsl ¢ yBEIMYEHHUEM CTaTUYECKOTO MOMEHTa
nebaaHcoB, yMEHBIIAETCS NMPU YBEJIWYEHHH Macchl BUOPOCHCTEMBI U €€
MoMeHTa uHepuuu [2]. CrnenoBaTenbHO, NMPU NPOXOXKICHUH PE30HAHCHOU
30HBI, KOT/Ia aMIUTUTY/a KonebaHuii pabouero oprana BII siBisercs makcu-
MaJIbHOH, BEeIMYMHAa BUOPOMOMEHTA TaK e OyIeT MaKCUMaJIbHOM.

Takum oOpaszom, mpu omnpezaeneHHd MomHOCTH AJl 3ape30HaHCHBIX
BIT amst ObICTPOro MpPOXOXKAEHHS PE30HAHCHOW 30HBI C MEHBIIMMH JIUHA-
MHUYECKHMH Harpy3kaMu He0OXOJMMO YUHTBIBATh HAIW4YME BUOPOMOMEHTA,
KOTOPBIM 3aBUCUT OT KOHCTPYKIIMOHHBIX MapameTpoB BM, a Takxke oT TeM-
I1a pa3roHa 3JeKTPOIPUBO/A.
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Jluteparypa

1. Ceprees B.Il. CrpourenbHple MammHbl W o0opymoBanue /
B.II. Ceprees. — M. : Beicuias mikona, 1987. — 376 c.

2. Hoxenko B.KO. OcobeHHOCTH TycKa 3ape30HAaHCHBIX BUOPAIMOH-
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J.W. Ponpkun, B.B. Uenuesoit / BectHuk HalpoHanbHOT0 TEXHUYECKOTO
YHUBepcHUTeTa «XapbKOBCKHH MOJUTEXHUYECKUH MHCTHTYT». — XapbKOB :
HTY «XIIN», 2015. — Bem. 12 (1121). — C. 218-223.

OHTI/II\/[{_&JII)HI/IP'I PO3MOALT HOTYXXKHOCTI JIZKEPEJI
KOMITEHCAILII PEAKTUBHOI'O HABAHTAKEHHS CITO’KUBAYIB

FO.®. Pomaniok, ooyenm, O.B. Conomuax, ooyenm,
leano-®@pankiecoruil HaAYIOHATLHUL MEXHIYHUL YHIGEpCUmMem Hagmu i 2azy

JxepenamMu peakTUBHOI IMOTYXKHOCTI MOXYTh OYTH KOHJEHCATOpHI
6arapei (Kb), cunxponni renepatopu (CI'), cuaxponHni asurynu (CJIl) ta
HII JpKepena.

BuxigHumu gaHUMU Ul pO3paxyHKIB € MPHHIMIIOBA cXema 1 mapa-
METpH PO3MOAIIBUOI MEpeXi, rpadiki aKTHBHUX 1 PEaKTHBHUX HaBaHTa-
XKeHb a00 1X XapaKTepPUCTHUKH.

Kpurepiem Bubopy onrumanbsaoi noryxHocti KII € Minimym cymap-
HUX JMCKOHTOBaHMX BHTpAaT Bjc, Ha BeIWYMHY SKHMX BIUIMBA€E 3MiHA TEX-
HIYHAX Ta EKOHOMIYHHX ITOKa3HUKIB, 30KpeMa BapTiCTh BTpPAT €JICKTPOe-
Heprii Ha TeHepalil0 PEeaKTHBHOI MOTYXHOCTI PI3HUMH JDKepenaMu Ta ii
repeauy Mepexero JJ0 MiCIlsl CIO)KMBaHHSI.

VY 3arasbHOMY BHIIQJIKy B NYHKT A MepexXi peakTUBHa HOTYXXHICTh
Moxe OyTH IepeiaHa BiJ JEKIIbKOX JoKepen. 3agada BHOOpY Haieko-
HOMIYHIIINX JPKEPEN Ta iX ONTHUMAJBHOI MOTYKHOCTI JJIsT KOMITEHCAIIi pe-
aKTUBHOTO HABAHTAXXCHHS CIIOXKUBAYiB 3BOAMTHCS JO MiHiMizamii (yHKITT
CyMapHHX JMCKOHTOBAaHMX BHTPAT, 3yMOBJIEHHX T'€HEpali€lo i repenavero
PEaKTUBHOI MOTYKHOCTI B/ yCiX n JpKEpes 10 By3ina A Mepexi:

n
Bdc = Z(BOK + BIKQK + BZKQK2)7
k=0
ne O, — peakTUBHI TOTY)XHOCTI Jukepen, k = 1, 2 ..., n; By, — cTana
CKJIaJIoBa JTUCKOHTOBAHUX BUTPAT; Bi,, By, — MUTOMiI BUTpaTH, BEIHYHHA
sKuX 3anexuts B iy KII 1 mapamerpiB po3noaiapyuoi Mepexi.
JlckoHTOBaHI BUTpaTH Ha Nepefady peakTUBHOI MOTYXHOCTI (O
Bix cuctemMu C 110 By3na A BKJIIOYAIOTH BapTICTh BTPAT €NEKTPOSHEPTil B
tparchopmatopi T Ta BUTpaTH Ha Tepeqady MOTYXKHOCTI () BiJl CHCTEMH 3
BpaxyBaHHSIM BTPAT PEaKTUBHOI ITOTY)XKHOCTI B TpaHchopmaropi
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11, AP, 8760 DIT I R.10°
BX 116 Q BX T

E UEIOM

WCKOHTOBaHI BUTpaTW Ha Mepefady peakTHBHOI MoTyxHocTi (O, 1 Os Bin
cuaxpoHHuX reHeparopiB (CI') i cuaxpoHHux nBuryHiB (CZl) mo myHKTY A
BKJTIOYAIOThH BiAMOBITHO BapTicTh BTpat enektpoeneprii B CI' 1 C/I Ta miHisnx
xwuBnenHs J12 i JI3:

_ Derp.rL[r Q +[D2errI—[ I‘[BXRZTIO
- 2

B = Ql2 =By +BQ +lele >

QHOM.FE N QHOMF N U2

HOM
chJITP-CJIuBXQ + Do Tp.eallix LIBXR3T10
3
QHOM.CHE NC}IQEIOMCHE N UHOME

JIckOHTOBaHI BUTpAaTH Ha Nepefady pPeakTHBHOI MOTYXHOCTI (4 Bif
koHaeHcaropHoi Oatapei (Kb) Bximouatots Bapricth KB i koMyTyrounx
anaparis, Brpaty B Kb i ninii sxuBnenns JI4

. 11, AP, T, 11, R, 7107
34:((1+ ¢ jK0K6+ = EO (jQ4 — 03 = BaOy + By 05 -

]sz = B,,0, + B),07 ;

2 2
By = O3 = B30;5 + By30s -

100E U E

HOM
Ha BenuuuHy reHepoBaHOI JpKepelnaMH PEaKkTHBHOI MOTYXHOCTI O,
HAKJIaTA€EThCS PSJT OOMEKCHB!

max, max, max,
O O™ Q) SN.OM™ O3 SNLOR™s O +0, +05+0, =0,
IlocTaBnena 3amavya € 3a7a4el0 HENIHIHHOIO IPOrpaMyBaHHS 1
po3B’si3aHa 3a onomororo Gynkuii Jlarpamxka:

L =By +B)Q, + By O + B0y + By 03 + Bi30s + By30i + BiuQy + B3 +
2(0+0,+0+0,-0,)

ABTOpaMH OTPHUMAHO ONTHUMAJIGHI PO3B’SI3KH JUTSL Ps/ly BapiaHTIB CXeMH
TIPH Pi3HKUX BUXITHKX JaHUX. Ha 0CHOBI 1150T0 3p00IIEHO HACTIITHI BUCHOBKHL

1. 3aranpHa 3a7a4a ONTUMi3alii MOTY)KHOCTI JDPKEpes 3BOIAMTHCS [0
TIOKPOKOBOT'O PO3PaXyHKY 3 (piKcalli€lo TpaHUYHOI IIOTYXKHOCTI THX JDKEpel,
JUTS IKAX ONTHMAJTbHI 3HAYCHHS BUXOJIATh 32 MEXKI TPAHUYHHX.

2. Big’eMHe 3HauYeHHs ONTHMAJIBHOI MOTY)XHOCTI JUKEpeaa CBiIUUTH
PO HENOUIBHICTE BUKOPUCTAHHS LLOT'O JKepesa Uil KOMIIEHCAIlll peak-
TUBHOI TIOTY)KHOCTI Crio)KMBaya. L[ MOTY)KHICTh NMOBUHHA OYTH CKOMIIEH-
COBaHa 33 PaXyHOK IHIIHUX JKEPEI.

3. OnruManbHui BapiaHT KOMIEHCAllil PEaKTHBHOTO HABAaHTa)KEHHS
nependavyae KOMIJIEKCHE BUKOPHCTaHHS BCiX HasBHUX JDKepen. [lopiBHSH-
HSI BapiaHTIB KOMIIEHCAII1 OKpPEMO BiJl KO)KHOT'O JDKEPEIa € HEPABUIbHUM.

4. Po3paxyHKH TTOKa3aJv, 1[0 HEMA€E YHIBEPCAIFHOI'O BUPIIIEHHS ITPO-
61eMu BHOOpY JyKepen Julsl KOMIeHcalii peakTHBHOI OTY>KHOCTI.
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HOBBIIIEHUE SHEPTO3®®EKTUBHOCTH DJIEKTPUUECKOM
CETHU ITP1 HAJIMYUN HECUMMETPUYHBIX HAT'PY30K

O.C. Casenxo, accucmenm, C.K. [loonebennas, ooyenm, B.B. Bypaaka,
ooyenm, C.B. I'viaxos, npogeccop, 'BY3 «III'TY »

Ha ceromusmzuii 1eHb CyIIECTBYET OOJBINOE KOJIMYSCTBO HATPY3OK,
KOTOpBIE SIBJISIOTCS] HE TOJIIBKO MOTPEOUTENISIMI PEAKTUBHONW MOIITHOCTH, HO
U NPUUMHON MOSBJICHUS HECUMMETPUM B lleKTpudeckoi cetu. Hanpumep,
K TakuM MOTPEOMTENSIM OTHOCATCS OXHO(A3HBIE CBapOYHBIE WMCTOYHHUKU
MIUTaHKsI, KOTOPBIE MPH BKIIOUEHHUH B TpeX(ha3HyIo CeTh OKa3bIBAIOT 3HAYM-
TENbHOE BIUSHUE Ha KAUECTBO MUTAIOIIETO HAMIPSKEHHUS.

BozHrkaeT HEOOXOMMMOCTb CHMMETPHUPOBAHHS HArpy3KH, YTO MOXKHO
BBINIOJTHUTH IYTEM HCIIONB30BAHKMS TMOPHIHOTO KOMIIEHCATOpa PEaKTHBHOM
MorHocty (I'KPM), cocTosiero u3 mociienoBaTeibHO BKITFOYCHHBIX CHMMET-
puuHoii Garapen koHzpeHcaropoB (BK) u akrtuBHoro ¢mmetpa [1]. Ilpn sTom
ycraHoBka I'KPM no3BossieT He TONBKO CKOMIIEHCUPOBATh PEAKTUBHYHO MOII-
HOCTb, HO U CHU3UTh YPOBEHb HECUMMETPHH CETEBOT0 HAMPSKEHHUSL.

B xauectse neneoii ¢pynkmu I'KPM MoxkeT BBICTyNaTs:

— nopazHast KOMIIEHCAHsl PEaKTUBHON MOIITHOCTH;

— MUHUMU3ALMs TOTEPh MOLTHOCTH B CETH, T.€. MUHUMU3AIMS CyMMBI
KBaJIpaToOB JIMHENHBIX TOKOB;

— CHMMETPUPOBAaHHUE CETEBBIX HAINpPsDKEHWH (B ciydae «ciaaboi» ceTh
WIJIN TIpH paboTe OT aBTOHOMHOT'O UCTOYHHUKA OIPaHUYEHHOW MOIIHOCTH).

Pab6ora I'KPM ocymiecTBisiercst 1o OAHOMY M3 JBYX aJTOPHTMOB: BbI-
nostHeHne GyHKuMK «r3omsaum» BK oT BBICIINMX TapMOHMYECKHUX COCTABIISIO-
WX, TPUCYTCTBYIONIMX B TUTAIOLIEM HAIpsDKEHHH, JIMOO paboTa B KayecTBe
aKTUBHOT'O (DMIIBTPA C YYETOM JIOIYCTHMO# TOKOBOH reperpy3ku BK, mpu atom
YMEHBIIAETCsl KO3(QPHUIMEHT UCKKEHHSI CHHYCOUIAIBHOCTH CETEBOTO HAIIpS-
xeHusd. CHIDKEHUE YPOBHSI HECUMMETPHH CETEBBIX TOKOB JOCTUTaeTCs ITyTeM
W3MEHEHUsI HallpsDKEHHsI Ha BOJIBTOJI00aBOYHBIX TpaHCOpPMATOpPax aKTHUBHOTO
¢unbTpa, yepe3 koropsie 'KPM BkimtouaeTcst B ceThb.

Jluteparypa
1. Caenko O.C. I'mOpuiHBIii KOMIEHCATOpP PEAKTHBHOW MOIIHOCTH C
miaBHeIM peryiupoBanueM / O.C. Casenko, C.K. [Tonne6ennast, B.B. Bypnaxka,
C.B. I'ynaxkos // EnextpoTexHika Ta eJIEKTPOSHEPIeTHKA: HAYKOBHI KypHAIL. —
Sanopixoxst: 3HTY, 2014, — Ne 2. — C.13-19.
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CYYACHI 3ACOBU 3ABE3IEYEHHA AKOCTI
EJEKTPOEHEPTIi

A. Tumapenxo, cmyoeum, C.K. Iloonebenna, ooyenm, IBH3 « 1TV »

CydacHi €HeprocucTeMH TIOBHHHI OyTH Iy)Ke HaJiHHMMH 1 3a0e3redyBaTu
BHCOKY SIKICTb >KHMBJIEHHs1. [lapameTpu SIKOCTI YKUBJIEHHS], TaKi SIK CKaYKH HaIpyrH
a00 rapMOHIKH CTPYMY ITOBHHHI OYTH 3BeJICHI JTO MIHIMYMY JUTSI JIOCSTHEHHSI BHCO-
KOro piBHS Ha/lIMHOCTI B cHCcTeMi. bararo 3 cydacHHMX eIeKTpUYHHX CIIOKHMBAdiB
JTy’KE YyTIIMBI BHACIIZIOK IIIMPOKOTO TOMTAPESHHS MIKPOIIPOIIECOPIB 1 EICKTPOHHMX
TpHUCTPOIB. Pa3oM 3 1M, 30UTHIIICHHST CTIOYKMBAHHS SHEPTii Ta HEOOXITHICTE MO-
JICpHI3AIlI iICHYIOUMX EICKTPUYHIX MEPSK BUKIHMKAIOTH 0arato TEXHOIONYHMX
mpodIieM. Y 1IbOMY KOHTEKCTI, SIKICTh €HEPTIi € JTY>Ke BaXKITHBOFO TEMOFO.

OnvH 3 cydacHHX 3aco0iB 3a0€3TMeUeHHsT SIKOCTI eJIeKTPOSHEPT il SIBISIETHCS
BUKOPHCTaHHS aKTMBHHX CHJIOBMX (UIBTpiB. OCTaHHIM 4YacoM 3HayHa yBara
TIPUAUISETHCS BUKOPHCTAHHIO YHIBEPCAIBHUX PETYISTOPIB SIKOCTI EJIEKTpoe-
Heprii (UPQC — Universal Power Quality Controller), mo npencrapisie cod6oro
3’€HaHI TI0 JIAHII OCTIHHOTO CTPyMY TapaJIeibHIIN Ta TOCTIIOBHUIN aKTHBHHI
¢inbTpu. Takuii peryasTop H03BOJIsIE KOMIIEHCYBATH TAPMOHIKU CTPYMY SIK T1a-
paensHui (QUTHTp Ta 3a0e3MeYyBaTH KOMIICHCAINO BHIIMX TAPMOHIK HATIPYTH
SIK TIOCIIIOBHUH (uIbTp. BHKOpHUCTaHHS CITIBHOI JIAHKM TOCTIHHOIO CTpyMy
TaKoX JI03BOJISIE TIepeKadyBaTH SHEprito MK (asamu Mepexi, IpoTe MOXKITH-
BOCTI peryJsTopa 00MeXyIOThCS Yepe3 HEMOKITHBICTD 3aIlacaTh CHEPTIIO B JIAHII
MOCTIHHOTO cTpyMy. CydacHHUM pIllICHHAM Ili€i TIPOOJIEMU € CIIUTbHE BUKOPH-
craaasg UPQC Ta Ha[IpoBigqHOro MarHiTHOro HaxkormdyBada eHeprii (SMES -
Superconducting Magnetic Energy Storage) (puc. 1).

Power s ]
SoiiFte Iw Load
= upQc

+ ”
SMES
Unit

Pucynok 1 — Cxema crinbpraoro Bukopucranass UPQC ta SMES

CmimeHe BukopuctanHs UPQC Tta SMES nosBomsie  30imbmuTa
€HEpTi0 JIAHKU MOCTIHHOI0 CTPyMY, IO A€ MOMJIMBICTH 301IBIINTH BCTa-
HOBJIEHY MOTY)KHICTb PEryJsTopa Ipu 30epeeHH] TOro X PiBHS BapTOCTI
Ta HE3HAYHOMY YCKJIaJHeHHI0 cuctemu yrpasiinas UPQC.
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HNIABUINEHHA EHEPTOE®EKTUBHOCTI POBOTU CUCTEMHU
CTPYMOIIIBOAY EJIEKTPOBYPA

M.U. @eoopis, ooyenm, LJ]. I'anywax, ooyenm, I. M. Muxaiinie, acnipanm,
leano-®@pankiecoruil HaAYIOHATLHUL MEXHIYHU YHIGEPCUMEmM HAgmuU i 2azy

BunoOyBaHHS BYIJIEBOAHIB Ta €HEPro30epeKeHHsI € OJHIEI0 3 HAWro-
JOBHImMX mpobrneM Ykpainu. i MoxkHa BUPIIINTH MUTAXOM OYpiHHA HOBUX
CBEp/JIOBHH, a TAKOX JIOAATKOBHX TOPU3OHTAJIBHUX BiJrallyXeHb Y Jifo-
YHX, TIPH IIbOMY 3aCTOCOBYIOUH €HEpro3aolla/KyBasIbHI TexHomorii. Enek-
TpoOypiHHS HATOBHX 1 ra30BHX CBEPIJIOBUH Ma€ pPsiJ MepeBar y Mopis-
HSHHI 3 OypiHHSAM TypO0OypOM i POTOPHUM OYpIHHSIM: JKOpPCTKa MEXaHiqHa
XapaKTepUCTHKa eNIeKTpoOypa, 0JJHa 3 OCHOBHUX IepeBar- BiJCyTHI BTpaTH
TIOTY)KHOCTI Ha o0epTaHHS KOJIOHHW OypHJIBHUX TpYO, a TaKOX IX Majie Me-
XaHIYHEe 3HOIIEHHS, eJIeKTPOOyp HEUYTIMBHU 10 BUTPAT NPOMHUBHOI piau-
HU; KOHTPOJIb BHKPHBIICHHS 1 KyTa Haxwuiy CBEp/UIOBHHHU 3a JOIOMOTOI0
TEJIEMETPUYHOI CHCTEMHU 3 BUKOPHUCTAHHAM KN KaOemo KaOeIbHUX CeK-
il K iHpOpMAIIfHOrO KaHay; MOXIIUBICTH OITOCEPENIKOBOI0 KOHTPOJIIO
00epTOBOr0 MOMEHTY Ha JIOJIOTI.

Komrmiekc enexTporexHiuHuX 3aco0iB st enexTpoOypinHs (KE3ED)
BKITIOYAE B cebe: eNeKTpoOyp, MPUCTPild KOHTPOIIO OMOPY i30JIAIIiT, TeIeMe-
TPUYHY CHCTEMY, CTPYMOBIJBI/JI 3a CHCTEMOIO "JBa MNpOBiTHUKU-TpyOa',
CTpyMOINpUiiMaY, CTaHIII0 KEpYBaHHS 1 3aXUCTY, 3HIDKYBAIBHUN TpaHCcho-
pmarop

Haii6inpmri 06’eMu enekTpoOypiHHS TIIMOOKMX CBEepAIoBHH € B Jlo-
JIMHCHKOMY PalioHi, SIKUHA XapaKTepU3YeThCs 3aJSITAaHHSAM TBEPIUX TOpiJ] Ha
rmubuHax 2...5 kM. CrocrepiraeTbesi 3HaUHa KUTBKICTh MPOCTOIB 00J1a{HaH-
HS Yepe3 BiIMOBH KaOEIbHHUX CEKIii CTpyMONPOBOIY Ta Ha3eMHUX ITiJICTa-
HI(iii. OCHOBHOIO MPUYMHOIO BiTMOB KaOENBHUX CEKIiH € HETOCKOHATICTh
X KOHCTPYKIIiH Ta 3HAa4HI KOMYTallilHi nepeHanpyru. 3araipHuil yac pobo-
TH eNIEKTPOOYPOBOI TEXHIKM MOHOTOHHO 3MEHIIYETHCS: /ISl ABUTYHIB €je-
kTpoOypiB 3 4010 no 2730 roausn; TenemerpudHux cucreM 3 2930 mo 1000
TOJIH; TIPUCTPOIB KOHTpoto i30msmii 3 32000 no 22309 roaun. CraTucTy-
YHI JIaHl CBiAYaTh IPO 3HOLIYBAHHS €JIEKTPOOYypoBOro odyajHaHHs Ta 30i-
JIBIICHHS KIJIKOCTI peMOHTIB enektpoOypiB E240, E164 i Haiibinbme -
kabenpHUX cekiiii KCT-1, siki € OCHOBHUMU €JIEMEHTaMU CTPYMOIPOBOTY

KinbKicTh peMOHTIB eeKTpoOYypOBOI TEXHIKHU 3a PIK CKIIala€ IS ABH-
T'YHIB eJeKTpoOypiB 25-30, miist TenemMeTpruyHuX cucteM 5-20, it IpUCTPO-
iB KoHTpOdIO i30msmii 5-12, crpymonpuiimMauiB 4-10, kaOenpHHX CeKIiN
300-600 [1]. Mi>kpeMOHTHI Mepiofau CKIaJaloTh JJIsS JIBUTYHIB €IEKTPOOY-
piB: 50-80 rox., mis tenemerpuunux cucreMm 70-140 rox., s mpuCTpoiB
koHTpodto 13omauii 150-300 rox., xabempHux cexniit 400-550 ron.
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EdextuBHCTh p0OOTH OBUryHA €JIEKTPOOYpa MPAKTUYHO HE 3aJEKHUTh
BiJl KIJIBKOCTI OYpOBOTO PO3UHMHY, IO ITPOKAYYETHCS Il BUMUBAHHS BUOY-
peHoi mopoan Ha rnoBepxHi0. OfHAK Yepe3 Te, Mo OypiHHS HOBUX Ta po3ra-
JY)KEHHS II0UMX CBEP/IOBUH MPOBAIUTHCS HA BEUKHUX TIIMOMHAX, BIIUYT-
HUMH{ CTalOTh BTPaTH HANPYTW B CTPYMOIABOAI. BHacmigok mporo 3meH-
LIYEThCS HAIlpyra Ha 3aTHUCKadyax eJEKTPOJBHUIYHA eNeKTpoOypa, 10 Mpu3-
BOJIUTH JI0 TAKMX HETAaTUBHHX SIBUII SIK 3MEHIIECHHS ITyCKOBOTO Ta HOMiHa-
JIBHOTO KPYTHOTO MOMeHTY. Pi3Hi onopw w1 xa0eito 1 KOJIOHH OypHITbHUX
TpyO MPU3BOJATH 10 BUHUKHEHHSI HECUMETPIl CTpyMiB y 0OMOTIII cTraTopa
3aHYPIOBAJBHOTO €IEKTPOJBUIyHA. 3aHIKEHA Harpyra >KUBJICHHS 1 HECH-
METpisl CTpYMiB NPHU3BOJSTH 1O MEPErpiBy eNeKTPOJBHUIYHA, IIBHIKOTO
CTapiHHA 130711111 0OMOTKHU CTaTopa Ta BiIMOBHU €IIEKTPoOypa.

[TixBumenHst eHeproedeKTUBHOCTI €IeKTPOOYPIHHS CBEPITIOBHH MOXKE
OyTH JOCSATHYTE KOJIM Oy/ie MOXJIMBICTH TOYHIIIE BU3HAYUTH HAINpyry Ha
3aTHCKayax eleKTpoOypa 3aJeXKHO BiJl 3aJlaHUX TEXHOJIOTIUYHMX MapaMeTpiB
OypiuHs. [ 3MEHIIICHHS HECUMETPIl CTPYMIB elIeKTpoOypa, K OIUH i3 MO-
JKJIMBUX BapiaHTiB, Tpeba CTBOPUTH HA MMOYATKY CTPYMOIIIIBOTYy TaKy HECH-
METPUYHY CHCTEMY HaIpyr, NpHW SIKiH OTPUMAEMO CHMETPUYHY CHCTEMY
CTPYMIB i, BIIIOBITHO, HATIPYT HA 3aTHCKadax 3aHypIOBAJIbHOIO JBUTYHA.

[TixBumieHHs1 eHeproeeKTHBHOCTI POOOTH €IEeKTPUYHOTO O0Ja HaH-
Hs1 OypoBux yctaHoBOK [Ipukapnarcekoro YBP MokHaA JOCSATHYTH TakKoX
IIISIXOM PEKOHCTPYKIIi CHCTEMH eHepro3ale3nedyeHHs, MPaBUILHOTO BH-
00py €HeproonTUMaIbHUX PEXHUMIB POOOTH, peatizamii eHepro3aoiaiKy-
I0YHMX TEXHOJIOTIH Ta €eKOHOMIYHO OOIPYHTOBAHOTO BUOOPY €HEPreTHYHOI O
o0JiaiHaHHS Y BiANOBIAHOCTI 10 BUMOT TIpOIieCy OypiHHS.

Jlns aHamizy poOOTH KOMIUIEKCY EIEKTPOTEXHIUHHX 3ac00iB VIS CICKT-
poOypiHHs HeoOXiHa iH(pOpMALlist PO HACTYITHI €HEPreTHYHI NTapaMeTpH CHC-
TeMH: (ha3Hi CTpyMH Ta HalpyrH ABUI'YHA €JIEKTpoOypa; aKTHBHY, PEaKTUBHY
Ta TMOBHY HOTY)KHOCTI CIIO)KUBAHHSI; IBH/IKICTh OOEpPTaHHsI Baly; MOMEHTY Ha
BaJTy JIBUTYHA Ta PO TOKa3HUKH SIKOCTI HAIIPYTH JKMBJICHHSIHA(TOPOBOAIB

Ha nanmii yac Ba)XJIMBO BU3HAYMTH CIIOCOOM €KCHEPUMEHTAIBHOIO JI0C-
JIDKEHHST eHeproe()eKTUBHOCTI OCHOBHOT'O €JIEKTPUYHOIO 00JajHaHHs Oypo-
BUX YCTaHOBOK, TaK SIK iCHYFOUl 3aCOOM KOHTPOJO JIO3BOJISIOTH OTPUMYBATH
iH(opMallio 3a OITOMOTor0 JJaBaya aKTHBHOI ITOTY)KHOCTI, SIKi BCTAHOBITIOFOTh-
cst Ha moBepxHi. Lleif 3acib ae 3MOry KOHTPOJTIOBAaTH aKTUBHY ITOTYKHICTb, sIKa
TTIBOJIUTHCS. Ha TIOBEPXHI JI0 CUCTEMH «JIBa TIPOBOIIM — TPyOa — €JIeKTPO/IBH-
rys» (AIIT - EN).

Binomo, mo KK/I enekrponpuBosa € BiJHOMIEHHS MOTYXXHOCTI Ha Ba-
JIy 10 aKTUBHOI HOTY>KHOCTI, IO IiBOAUTHCS JI0 CTATOPa EJIEKTPOJBUIYHA.
AJie Ui eJIeKTPONPHUBOY €NEKTPOOYpa LI0 3aJIeKHICTh MOXKHA BU3HAYHUTH
3a (hopMyIoro:
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_R _R-3AP )
it Py

ne P, — aKkTHBHA NOTYXHICTb, fKa MiABOAUTHCA 10 cuctemu «AIIT -

eNEKTPOABUTYH», KBT; ZAP — cyma BTpar HOTYKHOCTI B CTPYMOBIABOI i

HepoOo4oro X0y B ABUTYHi, KBT; Py — NOTY)XHICTb Ha Basly 3arJUOHOIO

€JIEKTPO/IBUr'yHa, KBT.

Crij BiAMITHTH, 110 BTPATH MOTY)XHOCTI B CTPYMOIIZBO/I 1 BTpaTH
MIOTY’KHOCTI HEpoOOYOro X0y AJIsl eJIEeKTPOIPUBOAY €JeKTpodypa € 3Hau-
HUMH 1 MOXYTh tocsratu 50 %. Tomy po3poOka 3aco0iB KOHTPOITEO MTOTYXK-
HOCTI Ha BaJly 3arJIMOHOTO €JIEKTPOJABHUIYHA a00 BIOCKOHAJIEHHS 1CHYIOUHX
J03BOJIATE OinbmI TouHO BH3HauMTH KK/ 3ariamOHMX eneKTposBUTYHIB, a
TaKOX BU3HAYATH HUIIXH Horo mixBumeHHs [1].

Omxe, KK/ 3armubnoro enekrpornpusony, BpaxoByroun (1), moxe
OyTy BU3HAYEHO:

Pi—|I5+15)Rx-L+17 Ry-L+APyy +17g ~RgB]

n= Pl > (2)

ne I,, Ig, I;— CTpyMH HaBaHTaXEHHs CHCTEMH «JIBa TIPOBOIHU - TPY-
6a», A; Ry , Ry — nuromuit akTuBHUHA omip kabemo i TpyOu, OM/kM; R 5 -

aKTHBHUI omip OOMOTKU cTaTopa elneKkTpoiasuryna, Om; APy, — BTpaTu Io-

TY)KHOCTI HepoOo4Oro Xomy, KBT; L — mOoBXHHA CBEP/IOBUHH, KM.

Jls BIOoCKOHaJIeHHS 3aC001B KOHTPOJIIO aKTHBHOI MOTY)KHOCTI 1 MOX-
JIMBOCTI BUKOPUCTaHHS iX JUIS KOHTPOJIO TOTYKHOCTI Ha Bally 3arJIMOHOTO
JIBUT'YHA IIPOIIOHYETHCSI METO HETIPSMOr0 BHUMIPIOBaHHS 3 BBEJCHHIM KO-
pETyIOuHX JIaHIIOTIB, SKi JO3BOJNATH BpaxyBaTH BTpPaTH IOTYXXHOCTI B
CTPYMOBIJIBO/II, ABUTYHI 1 BTpaTH HEPOOOUOTO XOY.

BiTun3HsHa IPOMUCIIOBICTh BUITYCKa€ AaBadi aKTHBHOI MOTYKHOCTI,
O M’ €JHYIOTBCS O BTOPUHHOI OOMOTKHM TpaHc(hopMarTopiB CTpymy i
TparchopMaTOpiB HANPYrd. BuXimHuii CHUTHAN IIMX JaBaviB 3HAXOMUTHCS B
Mexax 0-10B. SIkmio BUKOpUCTATH CyYacHY €IEMEHTHY 0a3y sl peaiza-
i1 KOPEryIoYHX JIAHOK, TO II€ JO3BOJIUTH PEati3yBaTh ajrOPHTM:

Py =P —APcyy —APyy — AP, 3)

ne AFy; - BTpaTH MOTYXHOCTI B CTpyMOMiABOAL, KBT; APz — BTpatn
MOTY’KHOCTI B JIBUT'YHi, KBT.

BusHayeHHs BTpaT MOTYKHOCTI B CTPYMOBIJIBOJII ITPOIIOHYETHCS 3/1ikC-

HHUTH 32 JOIOMOTOI0 TaKWX EJIEMEHTIB: KBaJpaTop, MPUCTPii MHOXEHHS, B

SIKOMY 3JIIICHIOETBCS OTIepallisl MiTHECEHHS JI0 KBaJpaTy CTPYMY 1 MHOKEHHS
Ha ortip, TOOTO Ha BUXOJi LUX €JIEMEHTIB OTPUMAEMO HAIpyry B MeXax Bij
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0+10 B, mo mpomnopuiiina KBaapaTy CTpyMy, 1 Hampyry, ska IpOMopiiiHa
BTpaTtaM MOTY)XKHOCTiI B CTPYMOBIJBO/i. AHAJIOTIYHO MOYXHA BU3HAYHUTH Be-
JIMYMHA BTPAT HOTY)KHOCTI y 3aTMOHOMY €EKTPOABUIYHI APy .

BaxMBUM MOKAa3HUKOM 3ariUOHOrO ENEKTPONPHUBOJY € IMOTYXKHICTh
Ha JIOJIOT, BiJl BEJIMYHHH SIKOT 3aJICKUTh €PEKTHBHICTh MPOLIECY pYHHYBaH-
HsI TIOPOIM Ha BHOOI cBep/yIOBUHU. Leif MOKa3HUK BH3HAYAETHCS, KOJIHU Bij
MOTY)KHOCTI Ha BaJly 3arIMOHOrO ENIEKTPOIBUIYHA BiJPaxOBYIOTHCS BTPATH
TIOTY)KHOCTI B IIITiHAENI, TOOTO:

PﬂOﬂ:PB_APlUH' 4)

SIkm1o € 3MOra OTpUMAaTH BETUYMHY MTOTY>KHOCTI Ha JIOJIOTI aHAJITH-
4yHO 200 excniepuMenTanbHo, To KKJ] 3armuOHoro enexkTponBuryHa

Zaor., ©
P

[MoTyXHIiCTh Ha AONOTI B Ipoleci OypiHHS CBEPIJIOBUH HE € CTAJIOI0
BEJIMYMHOIO 1, SIK TPaBWJIO, MPH IMOCTIHHOMY OCbOBOMY HaBaHTa)KEHHI ii
BEJIMYMHA 3MIHIOETHCS 32 PaXyHOK 3HOCY JIOJIOTa B 3B’SI3KY 3 UUM 3MEHIITY-
erbesi KKJ] 3armmbHoOro enexTpornpuBogy Ta 30UTBIIYETHCS CIIOKHMBAHHS
€IIEKTPOCHEPTIi.

Tomy pazoM 3 MiJBHIIEHHSIM TOYHOCTI KOHTPOJIO IMOTYXKHOCTI Ha
BaJly 3arJIMOHOTO EJICKTPONPUBOMY B PEATBHOMY dYaci, JUIA IIiIBHIICHHS
KK/I HeoOximHO cTabini3yBaTH MOTYXXHICTh HA BaJly €JIEKTPOJBUIYHA 1 Ha
nonoti. Lle MOXKIMBE LIISXOM CTBOPEHHSI CHCTEMH "OJIMH NpOBia- TpyoOa"
Ha TOCTIHHOMY CTpyMi 1 3aCTOCYBaHHSI BEKTOPHOI'O KEpYBaHHS aCHHXPOH-
HUM JIBUTYHOM eJIeKTpoOypa .

M3 =
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BUJIbI JE®EKTOB 1 OLIEHKA YIIIEPEA OT OTKA30B
TYPBOT'EHEPATOPOB HA BJIOKAX CTAHIIUA

B.B. Illeguenxo, npogheccop, Hayuonanvroiil mexnuyeckuil yHueepcumem «XITIH»

OreHKa TEXHOJNIOTMYECKUX M SKCIUTyaTallMOHHBIX PHCKOB 3KCIUTyaTa-
U 3neKTpoobopynosanus (30) B 3HeprocucreMe OCHOBBIBAETCS HAa aHa-
JIM3€ CTAaTUCTUYECKHX JAHHBIX. Takke, Hapsay C TEXHOJIOTHYECKHMH pHUC-
KaMH, HEOOXOJIMIMO YYUTHIBATh M PHIHOYHBIE: IIEHBI, KOHBIOHKTYPY H T.JI.

OreHKa BO3MOXKHBIX PHUCKOB B MHUPOBOW IPakTHKE TypOOreHepaTopo-
CTpOEHHS BBITIONHSETCS Ha 0a3e aHajIM3a CTATHCTUYECKUX JTAHHBIX IO JKC-
rryatauui 0. s 0ObeKTHBHOM MOTOBHOCTH IMPEAYNPEXKACHHUS OTKa30B
W CHIDKEHUsI PUCKOB, CBSI3aHHBIX ¢ Aedexkramu TypOoreHeparopoB (TT),
HEoOXO0AMMO 3HaTh, KaKhe W3 HHUX BCTpedaroTcs HauOosee yacro. Takwe
nedexTsl Ha3bIBAIOTCS TUIHWYHBIMH, T.€. TaKMMH, KOTOPHIE ITOBTOPSIIOTCS
HaunOosee yacto B TI' ofHOrO MM Ja)ke pa3HOro THIIA, HO IIPU MOJO00HBIX
KOHCTPYKILMSX M YCIOBHSAX SKCILTyaTaIHH.

He Bce nedextsr TI' mpuBoasT K OTKa3zaM, ¥ BBIOOp TakuX Je(eKTOB,
JIOJDKEH TPOBOJUTHCS IO YMCIIEHHOMY IOKAa3aTellio, HalpuMmep, Mo BeJH-
yune yaensHoro mnpocrost TT™ (wacsl/(TI B rox)). Puck mposinenuns nedekra
(D) moxer OBITH ONpeseseH, Kak MPOU3BECHUE BEPOSITHOCTH IMOSBICHUS
nedekTa (B) Ha ycpemHEHHYIO BenumuuHy yiep6a (U) oT mocineacTBui mo-
siBiieHust edexkra: D=B-U. YcraHOBIEHHOE Ha OJ0Ka CTAaHIMH KOJIMYECTBO
TI' HemocTaToyHO IS 0Opa30BaHMS CTATHCTHYECKH OJHOPOMHON W Tpes-
CTaBUTEIBHOW BHIOOPKH, YTO BEAET K 3HAUYUTEIBHOMY PACCESHHIO Pe3yIlb-
taToB. [lepedens orkazoB o TOC u ADC Ykpauns! (1o yOBIBAaHHIO PHCKa)
MOXeET OBITh ITPEACTABIICH:

— TOBPEeXKAEHHUS MAcIsSHBIX YIUIOTHeHHH BanoB TI' ¢ BOOOpOIHBIM
OXJIQXKJICHHUEM MX BHYTPEHHEro o0bemMa;

— HapylIeHUs! KperuieHns1 OaHakel T000BbIX yacTe 0OMOTKH CTaTO-
pa, TPEUIMHBI B MasHBIX COCMHEHMSIX T'OJIOBOK JIOOOBBIX YacTel U Kperuie-
HHUA OOMOTKHM cTaTopa B Ia3ax, HEIUIOTHOCTD MOJIBIX MPOBOJAHUKOB, OOPHIB
00JITOB KpeIIeHHs CIMBHOTO KOIJIEKTOPa;

— YCTaJIOCTHBIE TPEIIMHBI B MEIHBIX COEIMHHUTENBHBIX TPyOKax moja-
YM BOJBI B BBIBOJBI OOMOTKHM CTaTOpa BOJHM3M MaiKK MEIHOW TPYOKH K
CTaJIbHOMY IITYIEPY, B T.4. ¥ B OXJIAXKJAIOIIUX IITUHAX;

— HapylIeHHE NPECCOBKH, «PACIHyIIMBaHUE» KpaHHUX MakeToB cep-
JICYHUKOB CTaTOPOB, pa3pylIeHHE MIMXTOBAHHBIX JINCTOB ITAKETOB;

— TIOBPEXKACHHS DJIIEMEHTOB CHCTEM OXJIaXJICHUS OOMOTOK CTaTOPOB
TI' w/unm ra3zooxyaauTenei, TPEHMIMHBI B CBapHBIX LIBaX HAIMOPHOI'O M
CIIUBHOT'O KOJUIEKTOPOB;

— M3HOC KOHTAKTHBIX KOJIEll, HApYLIEHUs IIETOYHOTO aniapara;
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— nedekTsl 0aJTaHCHPOBKU POTOPOB M CBS3aHHBIE C HUMH ITOBPEXK/Ie-
HUSI TOKOIOZBOJ/IOB M BAJIOB, YBEJIMYEHHBIE CMEIIEHMs JIOOOBBIX YacTed B
Pa3NMYHBIX peXuMax paboThl TeHepaTopa, OCNabJIeHHs! KpEeIuIeHUs paju-
AJIBHBIX LIMUJIEK B JOOOBBIX YacTsSX OOMOTKH;

— TEXHOJIOTUUECKHE U AKCILTyaTal[MOHHBIE 1e(EKTHl H30IALUH 0OMOT-
KU cTaTopa.

Hawnbornee BaykHbI (110 pHCKY MOCIIENCTBHUIN) CIIEAYIONIHE 1 EKTHI:

— TPEUIMHBI B BaJly POTOpa U B IETAIIX OaHJaXXHBIX Y3JI0B POTOpPa;

— pa3pyLIeHHUs TOPLEBBIX YacTeH HIMXTOBAHHBIX MAKETOB CEpACYHUKA
CTaTOPOB, YTO MPHUBOAUT K pa3pylIeHUsIM OaHIaKel W M30JSIIUH JIOOOBBIX
yacTeli 0OMOTOK CTaTOPOB;

— HapylIeHus] MacisHbIX ymioTHeHud TI' ¢ BomopoaHOH cucteMoi
OXJIQXKJICHUSI, IPUBO/ISIIINE K BEIOPOCY BOJOPO/IA B MAIIIMHHBIN 3aJl.

OtH nedeKThl NpenCTaBIsAIOT OOJBIIYI0 OMACHOCTh, T.K. MPHBOIAT K
CephE3HBIM aBapHsM, HOXKapaM M Ja)Ke B3pbIBaM, K JUTUTEILHBIM BBIHYX-
JIEHHBIM TIPOCTOSIM (10 Toa u 0oJjee), K pa3pylIeHHsIM TypOOreHepaTopos,
MAaIIMHHBIX 3aJI0B, K BO3MOKHBIM JKEPTBaM.

B Tabnuue mpezncraBieHsl JaHHBIE 00 yiiepOax M3-3a pa3invHbIX BU-
noB otkazoB TI' momHocTeio 220, 350, 800 u 1000 MBT ¢ BOmOpoOAHO-
BOJISIHBIM OXJIXK/ICHHEM 10 CyMMapHOW HeJIOBBIPaOOTKE 3JIEKTPOIHEPTHH,
TIOJTyYEHHBIE 110 IJAHHBIM 3JIEKTPOCTAHIIUI Y KpauHBI.

Tabmnma 1 — Yinep0 oT pa3IMYHBIX BHIOB OTKAa30B TypOOTreHEPATOPOB

BosmoxHbIi yiepo (prck)
Mour- | Cpenusis [Iponomxurens- . | ynenbHas HemOBBI-
HOCTh | YacToTa HOCTB cpefHero | JACPHEIM 6 -
., | paboTka 3neKTpo
TI', |otkazoB TT',| mpocTos Ha OUH TIpOCTOH, SHEPIUH, 10°
MBrt | 1/(TT'ron) | orka3 TT, yac / ,}I;?BI/ (xBt-uac)/
(TT"ron) /(TTTom)
1000 0,33 46,8 15,4 15,4
800 0,36 473 16,8 13,2
350 0,41 45,0 18,4 9,2
220 0,57 65,0 37,0 8,2

CyIJ_IeCTBeHHOe BJIMSAHHUEC Ha YHCIO OTKa30B KW Ha He):[OBI)Ipa6OTKy
QJICKTPOOHEPTUN TAKIKE OKAa3bIBAET COCTOSAHUE B036yZ[I/ITeJ'I$I, CUCTEM BO3-
6y>KZ[eHI/I$I " OXJTIAXKIACHUA.

39



EHEPT'O3BEPEXXEHHA B EJIEKTPOTEXHIYHUX
KOMIUIEKCAX, MEPEXXAX TA CUCTEMAX

BAI'ATOIIVIBOBA ONTUMIBAIIA POBOTHU MATICTPAJIBHUX
HACOCHHUX AT'PET'ATIB

L1 Apemax, acucmenm, lsano-@Ppanxiecokuti HAYiOHANbHUL MEXHIYHULL
VHIgepcumem Hagmu i 2azy

CyuacHa CBITOBa TOJIITHKO-EKOHOMIYHA CHTYaIlisl IpPU3BeNa J0 TOTro,
mo HacocHi arperatn (HA) nadronepekauyBannux cranuiii (HI1C) mouanu
MPaIfoBaT B AaJE€KO HE ONTHMAJbHHX, BiIMIHHHMX Bijl IPOEKTHUX HEIO-
BAaHTXXCHUX PEKUMaxX, IO CIPUYMHWIO pi3Ke 3HIKEHHS MOKa3HHUKIB
eHeproeeKTUBHOCTI Ta HAIHHOCTI X poOOTH.

Maricrpansauii HacocHu# arperat (HA) cknamaeTbcs 3 MPUBOJHOTO
CHHXPOHHOTO YM acMHXpoHHOro enektpoasuryHa (EJl) ta BigueHTpoBOrO
Hacocy (BH). HaiiGinbim edexruBHuid pexkxum podorn BH Bu3HawaroTh Ha
ocHoBi xapaktepuctuku Horo KK/I. IIpore mis KoMIUIEKCHOTO aHallizy po-
6orn BH HeoOxifHO Takox BpaxoByBaTW 1 HaailHICTH #oro pobotu [1],
TTiIBUIIEHHS SIKOI TaCTh MOXJIMBICTh 3MEHIIIUTH BUTPATH HA PEMOHT Ta 00-
CIIYyTOBYBaHHS, 1[0 TAKOX JTO3BOJIUTH ITJBHINUTH 1 €PEKTUBHICTH POOOTH
BH. Bapto 3ayBakuTH, 110 €JIEKTPOJIBUTYH JUIsi HacOCa BUOMPAETHCS TaK,
mo0 Horo HOMiHAJBHI MTapaMeTPH BiIIOBIIAJIM ONTHMAIBHUM apaMeTpam
Hacoca. TakuM YMHOM, HEONTHMAJILHUH PEXUM POOOTH HACOCA 3YMOBIIIOE
TaKOX 3HIDKEHHs eeKTHUBHOCTI mpuBonHoro EJ — moripmenns oro KK/
Ta KoedilieHTa ITOTYKHOCTI, MOSBY JAOJATKOBUX BTpPAaT B €JIEMEHTaxX eJieK-
TPOMEPEKi.

Jlnsa nocnipkenss ontuManbHoi podotn HA kputepii eekTUBHOCTI (9,51,
@ye) Ta HATIHHOCTI (9,5, @,z7) BH Ta EJI BinmoBinHO npecTaBieHo y BUMMsj
TIOJTIHOMIB 3aJIC)KHO BiJI BUTPATHOTO HaBaHTaxeHHs arperaty Q [2]:

Py = a1Q2 +a,0+a; = max;
Py = DO +b,0+b; = max; 0

2 .
Oneg = Q" + 00+ c; = max;

O = 0% +d,0+dy = max,

e a;, aj, as, by, by, bs; ¢y, ¢i, ¢3; d;, d>, d; — BIINIOBIAHO KOSPIlliEHTH
ampokcuMariii xapakrepuctuk KK/ Ta namiitnocti BH ta E/I.

[Ipore npencrasieni y Bupasi (1) xputepii MaroTh CynepewInBUi xa-
paxrep. Lle o3Havae, 1m0 AOCATHEHHS! ONTHMAIBHUX PIllleHb 33 OYyAb-SIKUM
OJTHUM KPHUTEPiEM HE3MIHHO CHPUYUHSIE MOTIPIICHHS 1HITUX, & TOMY BH3HA-
YEeHHS KBa3ipe3yJbTYIOUOro PO3B’s3Ky B 00JACTi Y3rOJPKEHOT'O ONTHMYMY
MOXKJIMBE JIUIIIE 3 TTO3UIIH CHCTEMHOr0 Miaxoay. KpiM Toro MakcumaibHUX
3HAYCHb KpUTEPii e()eKTUBHOCTI Ta HAMIHHOCTI JOCATAIOTH IPH Pi3HUX 3HA-
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yeHHsx Butpatu HapTH [3]. Tomy 3amava onrTumizamii KBasiycranieHux pe-
XKHUMIB poboTr HA 3BOAMTEHCS 10 BU3HAUEHHS 1 MTOJI0JIaHHS BUIIEHABEACHUX
MPOTUPIY [UISXOM CIUIBHOTO PO3B’S3aHHS JIOKAJIBHUX B3a€MO3B’SI3aHUX
OIHO- 1 0araTolJILOBUX 3a/1a4.

[Tpu cynepeyHOCTI OCHOBHOT'O KOMILIEKCY IIiJIel Ui BU3HAYECHHS Ta-
paMmeTpiB pillleHb BUKOPHCTOBYIOTh HACTYIHI METOAW 0araTomijIbOBOi OI-
tumizanii (BO): ckansgpHoro cuHTe3y (MOOYIOBA CKIIAJHOTO KPUTEPIIO OI-
TUMaJIbHOCT1); aOCOMIOTHOI 1 BiTHOCHOI ‘“‘ClipaBe;IMBOI HOCTYNKHU”, SIKi
MIPUBOAATH A0 aJUTUBHOI 00 MYJIBTUILTIKATUBHOI (DOPMHU 3aITUCY ITHOBHX
YMOB; METO/IM TOOYIOBH IIIKAJ MepeBar; OLiHKa PillleHb 3a y3aralbHEHOIO
(YHKIII€10 KOPUCHOCTI.

Taka KiIBKICTh METOJIIB 3YMOBJICHAa HacaMIiepe/l PI3SHOMAHITHICTIO 3a-
Jlad, MI0 BHPIMIYIOTBCS, a TAaKOX NparHeHHsSM 3MEHIIUTH YacTKy
Ccy0’€KTUBHOCTI B MPOIEIYpi PO3B’ 3Ky OaratoniiboBux 3amad. OueBHIIHO,
0 YHUKHYTH 3aCTOCYBaHHS €BPHCTHYHHMX HPOLEAYp B 0araTomiIbOBHX
3ajauax He BAAETHCS, a TOMY NMPUHHATTS pillleHb NMpH 0araTthboX KpHUTEpisx
Oyne 3amumiatucs “Haykoro i mucrenTsoM”. OHaK, po3B’s30Kk 3amadyi bO
MOXHa  CIPOCTUTH  [UIIXOM  IMOOYJIOBHM  00nacTi  KOOpAWHATHO-
rapaMeTpUYHOro KepyBaHHs pexxnmamu HA, sika mominsie ix Ha kBasiycra-
JIeHI, TIepeXiIHI JUHAMIYHO CTiHKi Ta HECTIHKI.

TakuM YMHOM U1t BCTAHOBJIEHHS ONTUMAaJIBHOTO pekuMy poborn HA
HEeoOXiTHO PO3B’s3aTH 0AraToIILOBY 3a/lady 32 KPUTEPisIMU e(heKTUBHOCTI
Ta HAAIWHOCTI. 3ampOITOHOBaHa 3aja4ya (popMaiizoBaHa Ha OCHOBI CHCTEM-
HOT'O0 MIiIXOAy, IO JAa€ MOXJIHBICTH mocmimutu enektpudany (EJ[) Tta
rinpasniudy (BH) mincucremu HA Ta migBUIMTH TOKa3HUKN €(hEKTHBHOCTI
Ta HaJIMHOCTI HOro poOOTH B HEIOBAHTAKEHUX PEXUMaX.
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