. ’ .
EHeprerMKa, KOHTPOJIb Ta flarHOCTHKa 06 eKTiB Haqbrorasosoro KOMITJIEKCY

VIIK 621.311:681.5

YAOOCKOHAJIEHHA 3ACOBIB KOHTPOIIO NAPAMETPIB
ENEKTPOEHEPTII BIOHOBJIFOBAJIbHUX OXXEPEJ EHEPTI

A. B. bauana, 1. B. I'naos, O. 1. Kiauniok

IOHTYHT;, 76019,m. Isano-@Ppanxiscok, eyn. Kapnamcora, 15,men. (0342) 727172,

e-mail:

ghladj@ukr.net

Ilposedeno ananiz 3acobie KOHMPOIIO NAPAMEMPIB AKOCMI eNeKMPOeHepP2ii BIOHOBIIOBATbHUX dcepel eHepaii.
3anpononosano pospobneni Qyuxyii ananizy pedxcumie pooomu eieKmpomexHiyHux KOMNJIEKCI8 Hempaouyiunoi
eHepeemuKy 3a 00NOMO2010 IHPOPMAYIUHO-BUMIPIOBATLHO20 ANAPAMHO-NPOSPAMHO20 Komniekcy. Hasedeno ocnog-
HI ma 000amKosi napamempu ons aHaJlis’y npodyicmueﬂocmi ereKmpomeXHitmux KOMNIEKCIG 3 8IOHOGII0BAIbHUMU
()ofcepeﬂamu ma COHAYHI eeKmMpPOoBUMIPIOBATbHI NPULAOU MOHIMOPUHSY . Jocnioxceno sascnugicmo PO3PAXYHKY eKo-
HOMIYHOI douzﬂbﬂocmz 3acmocy8antsi 000amKo8UX qbyHKL;zu MOHIMOpUH2y 01 COHAYHUX ereKmpocmaHtﬂu PI3HOI
NOMYAHCHOCII MA Pe2yNo8anHs. 6aIancy peakmusHOi NOMYICHOCMI npusamuux oxcepen cenepayii. Pospobaeno
nionpocpamy nogpacmeHmuoi 06pobKu cucHary ma po3paxyuky koegiyicumis necumempii nHanpye ma cmpymis.
Ilobyoosano epaghiku 3minu Koeiyicnmie capMoHiK cmpymie ma Hanpye Ha 3aMUCKaiax nioCmanyii CoHaunol eie-
KMpocmanyii npukapnamcvkozo peziony. Beedeno xoegiyienm 8paxyeanms 6niugy Ha eHep2ocucmemy ma CyMapHy

eHepeoeghekmusHicms.

KitouoBi cioBa: coHSYHA €NEKTPOCTAHIIs, IHBEPTOPH, TOKA3HUKH SKOCTI, €JIESKTPOMArHiTHA CYMICHICTb, CTiH-
KiCTh CHEPrOCUCTEMH, PEAKTHBHA NIOTYKHICTh, CHEProe(peKTUBHICTh, CHEPTOEMHICTb.

Ilposeden ananuz cpedcms KOHMpPOa NAPAMempo8 Kaiecmad d1eKmpoIHepeUl 60300HOBIAEMbIX UCHIOYHUKOS
onepeuu. Ilpednodcenvt paspabomanvie QYHKYUU aHATU3A PEHCUMOB PAOOMbL INEKMPOMEXHUYECKUX KOMNIEKCO8
HemMpaoUyUOHHOU IHEP2EMUKU C NOMOWBIO UHDOPMAYUOHHO-UBMEPUMENLHO20 ANNAPAMHO-NPOSPAMMHO20 KOMNILe-
kca. Ilpusedenvl ocHogHble U OONOIHUMENbHBIE NAPAMEmpPbl OJis AHAAU3A NPOU3BOOUTNETLHOCTU dTIeKMPOmexHuye-
CKUX KOMNAEKCO8 C 60300HOBNAEMbIMU UCOYHUKAMU U COTHEYHbIE DNEKMPOUIMEPUmMenbHble NPUOOPbL MOHUMOPUH-
ea. Hccneoosana eaxcHocms paciema 3KOHOMUYECKOU YenecooOpasHoCmu npumMeHeHus OONOIHUMENbHBIX QYHKYUT
MOHUMOPUHEA OJIA COJIHEYHBIX INEeKMPOCMAHYUL PA3TUYHOU MOWHOCTU U Pe2yIuposanus 6aiauca peaxmusHouU
MOWHOCMU YACMHBIX UCIOYHUKO8 2eHepayuu. Paspabomana noonpoepamma nogpacmenmmoil oopabomku cueHana
u pacuema KoIQpPuyuenmos necummempuu Hanpsaxcenutl u moxos. Iocmpoenwst epaguxu usmenenus kodpduyue-
HMO8 2aPMOHUK TOKO8 U HANPANCEHUN HA 3AXHCUMAX NOOCMAHYUYU COTHeuHoU daekmpocmanyuu [Ipukapnamckozo
pezuoHa. Beedeno koapuyuenm yuema enuaHUA HA IHEPLOCUCTNEMY U CYMMAPHYIO IHEP20IPDeKmusHoCmb.

KiroueBblie cioBa: coiHeYHasi AJIEKTPOCTAHLIMS, WUHBEPTOPHI, MOKA3aTelld KayecTBa, DJIEKTPOMAarHuUTHas Co-
BMECTHMOCTh, YCTOHYHUBOCTh YHEPTOCHCTEMBI, PEaKTUBHAS MOIIHOCTh, SHEPro3()(HEeKTUBHOCTH, SHEPTOEMKOCTb.

Analysis of the control means of electric energwlityy parameters of renewablenergy sources w
conducted. Developed analysis functions of altéveatnergy electréechnical complexes’ operation modes !
the help of information and measuring hardware auftware complex were suggested. Basic and addl
parameters to anaze the performance of electteehnical complexes with renewable sources and sidectrical
measuring monitoring devices were provided. Theoittamce of calculating the economic efficiency dfliional
monitoring functions application for solar powelapts of various capacities and regulating the rbax powe
balance of the private generation sources was iigy&t®d. The subroutine for fragment signal proaggsanc
calculating of asymmetry voltages and currents famehts was developed. The grapbf harmonic currents al
voltages coefficients at the terminals of the Prpathian region solar power plant substation wermnstructec
The coefficient that accounts the impact on thegnsystem and total energy efficiency was intreduc

Key words: solar power plant, inverters, qualitdicators, electromagnetic compatibility, powerteys sta-

bility, reactive power, energy efficiency, energpacity.

Beryn

301TBIIEHHST YaCTKU €KOJIOTIYHO YHCTHUX JDKe-
pen TeHepallii € CTpaTeriYHO BAKIIUBUM HAIPSM-
KOM YKpaiHCbKOi JepkaBu. BupoOiena enekrpo-
€HEepris, SIKy TeHEePYIOTh COHSYHI Ta BITPOBI eleK-
TPOCTaHINI B EHEPTOCHCTEMY, Ma€ BiITOBIIATH
YUHHUM CTaHAapTaM SKOCTI Ta €JIeKTPOMAarHiTHOL
cymicHocTi. Kpim Toro, Benmke 3Ha4eHHS Ma€ Mic-
e MiJKIFYEeHHS JPKEepeN JIOKAIBHOI TeHepartii, 1x
MOTYXHICTh, KUIBKICTh Ta PEXKHM pPOOOTH, IO
BIUIMBA€E Ha MapaMeTPH €IEMEHTIB €HeproCUCTEMHU
Ta iX eHeproe(eKTUBHICTh. Bupimenns 3amayi y3-
FOJDKCHHSL [1apAaMETpPIB  CICKTPOTCXHIYHUX KOM-
TUIEKCIB, IO MICTSTh JHKEPEIOo JIOKABbHOI TeHepa-
Uil HETPAJUUIHHOI €HEPreTHKU JacTh 3MOTY I10-
KpaIuT poOOTy eIeKTPOTEXHIYHOTo 00IaJHAHHS,

CHCTEM pEJIeHHOro 3aXHCTy Ta aBTOMATHKH, IIiJ-
BUIIUTh HAMIWHICTh CJIIEMCHTIB EHEPrOCUCTEMH.
BaxxiuBy posb 18 iHTETpallii COHSIIHAX Ta BITPO-
BUX EJIEKTPOCTAaHLil B EHEeprocucTeMy BiJirpae
MOYJIUBICTh KOMIICHCAIll PEaKTUBHOI MOTYKHOCTI
iHBEpTOpaMH, 110 J]a€ 3MOTY OIlepaTopy €HEeprocu-
CTEeMH MAaHEBPYBAaTH MDK 3araJlbHONPHHHATHMH
croco0aMy KepyBaHHS Ta HOBHMH JOJATKOBUMH
($yHKUiIMU reHepanii HeTpaJuLiiHoi eHeprii.

AKTYaJbHICTDb i HeBUPillIeHi MUTaHHS

HocTynose 30LIbLICHHS CyMapHOi reHepoBa-
HOI MOTY>KHOCTI BIJIHOBJIIOBAHUMH JUKEPENAMU B
CHEPrOCHCTEMI CIOHYKAa€ 10 BHPIMIEHHS IHTaHb
HiIBUIICHHS €HEProe()eKTUBHOCTI COHAYHUX Ta
BITPOBHMX €JIEKTPOCTAHIIIM, IO TOB' A3aHE 3 3a-
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BIAaHHSAM MOHITOpUHTY. JlocTymn no moBHOI iHDOp-
Malii mpo TeHepawnilo Ta mapaMeTpu MOKa3HHKIB
SIKOCT1 €JIEKTPOCHEPTii € ONHUM 3 HaWBaKIMBIIIUX
NUTaHb Ul BIIACHUKA EIEKTPOTEXHIYHOTO KOM-
IIIEKCY, ane GyHKIii MOHITOPHHTY Takux 00’ €KTiB
3HAYHO BIIPISHSETHCS Ta 3a/I€KATh BiJ MOTYXKHOC-
Ti, KJacy reHepanii Ta iHaAHCOBUX MOKJIHMBOCTEH
BJIACHUKA JKepesia TeHepartii. Ha manwii gac icHye
YUMajIo Pi3HOMAaHITHUX TEXHOJIOTIH, mo 3abe3re-
YyIOTh JOCTYN A0 iHopMaLii, aje MUTaHHSI MPO
nepenik HeoOXiTHMX NapameTpiB MOHITOPUHTY
3QIMIIAETHCS BiTKPUTHM.

Po3BuTOK iHHOBAIIIHHUX TeXHOJOTIH B cdepi
COHSYHOI Ta BITPOBOI EHEPreTHUKH BiAOyBaeThCA
napasellbHO 3 €BONIOIIEI [HTEpHETY 1 KOMI'FOTEp-
HUX CHCTEM, IIO0 IOB's3aHO TAKOX 3 PO3BHTKOM
IHBEpTOPHHUX TEXHOJIOTiH. 30KpeMa, Ha COHSIHIH
enektpoctanuii B ceni Pamue IBano-®paHKiBCchKOT
obmnacti BUKopHCTaHi iHBepropu Fronius. launuii
BUPOOHUK lHBepTOplB JIa€ MOXKIIMBICTh CTBOPUTH
0C3KOMTOBHHI 3B'I30K 3 THBEPTOPOM TIPH T JIKITIO-
yenni 10 Iarepuery uepes Wi-Fi. Tani moniTopu-
HTY TakuX (OTOENEKTPUYHHUX CHUCTEM MOXKHA BiJ-
NpaBisITH Ha BeO-matdopmu i mporpaMu Ajs 3py-
YHOTO JIOCTYITy Ta OLIISAY kimieHTiB. Ilei mpomykT
MOXKe OyTH BCTAHOBJICHMH B iHBEPTOPH, WIO JI0-
3BOJISIE TIPUCKOPUTH 3'€[HAHHs 1 HaJlae MOXIN-
BICTb JJIS1 aBTOMATUYHOT'O MOPIBHSAHHS NPUOYTKO-
BOCTI IO ACKIIBKOX IHBEPTOPAX abo mepiogax gacy
Ta 3pyYHOTO yIPaBIIiHHSA.

JloaaTKkoBOIO MPOOJIEMOI0 COHSUHUX €IEKTPO-
CTaHII € HEMPOTHO30BaHi 3001, 110 HAHOCATH BJIa-
CHMKaM YMMaJIUX 30HMTKiB, OCOOJIMBO SIKIIO 3aJIU-
[IAIOTHCS  HEMOMIYCHUMH IPOTITOM TPUBAJIOTO
yacy. CydacHe oOnagHaHHS MOHITOPHHTY MOXKE
JOMOMOTTH 3amo0irTH HaliHHIO MPUOYTKOBOCTI i
MIPOTIOHY€E PSII KOPHUCHUX MOMATKOBUX (PYyHKIIIH,
SIK1 pOOJIATH €KCIUTyaTaIlif0 COHSYHOI eJIEKTPOoCTa-
HIIi 1Ie OuUThIm peHTabenpHOI0. CHCTeMa TaKOX
Moxke OyTH HajlallTOBaHA TakK, IO BIACHUK OTpPU-
Mae iHdopmalio npo OyAb-sKi HECTIPaBHOCTI, aB-
TOMATHYHO BUIPABUTh MOMWIKY Ta 3MEHIIUTH
BTPaTH CBOTO T'€HEPYIOUOro mianmpuemcTaa [1].

[lepcneKTUBHUM  HAMpPSAMKOM  JTOCHIKEHHS
TaKOX BBAXKAE€TbCS MOKJIMBICTH IiJBUIICHHS CHE-
proeeKTUBHOCTI CUCTEMH EJIEKTPOIIOCTA4YaHHS Ta
ONTHMI3aIii €HEPreTHIHNX MPOIIECIB MUIIXOM OIl-
TUMi3alii peXNUMiB CTIO)KMBAaHHA Ta BigOOpy MOTY-
JKHOCTI JIIi 3MEHINCHHS BapTOCTI HEOOXiTHOTO
BCTAHOBJICHOTO O0JIATHAHHS, TEPMiHY OKYITHOCTEH
IHBECTHINIM TIpW 3amaHiii SKOCTI EJIEKTpOeHEepPTii

[2].

IMocTanoBKa 3aBOaHHS

MerToro 1i€i podoTr OyJI0 MPOBEACHHS aHali-
3y 3ac00iB KOHTPOIIIO SIKOCTI €IEeKTpPOeHeprii, BU-
pOOICHOT COHSYHUMH Ta BITPOBUMU €IIEKTPOCTAH-
LisSIMH, K1 BUKOPHUCTOBYIOTh Yy CBITi 1 B YKpaiHi, Ta
3aMpoINoHyBaTH po3podJeH] (PyHKIIT aHai3y pe-
JKUMIB POOOTH €JICKTPOTEXHIYHUX KOMILJICKCIB He-
TPaguLiHHOI €HEePreTUKHU 3a JOIIOMOror0 iHpopma-
IHHO-BUMIPIOBAIBHOTO  amapaTHO-IIPOTPaMHOTO
xkomrekcy (IBATIK), skuii po3pobieno Ha kade-
JIpi eNEeKTPOTIOCTaYaHHsI Ta EJIEKTPOOOIaTHAHHS
npomucioBux mignpuemcts IOHTYHI. Iligeu-
IIEHHSI C€HEProe()eKTUBHOCTI Ta SKOCTI EIEKTPO-

€Heprii eNeKTPOTEXHIYHOTO KOMIUIEKCY Ja€ MOXK-
JUBICTH 301MBIIUTH NPUOYTOK BiX JKepena reHe-
pauii Ta MOKpaIIUTH MaHEBPOBICTH CHEPrOCHUCTE-
MH.

PesyabTaTn

Po3BuTok iHTENeKTyampHHX Mepex Smart
Grid moenHaB BIACTHBOCTI BEIUKUX i MaJHMX eHEpP-
TFEeTUYHUX CHCTEM 3 TPUCTPOSMHU CHIIOBOI EJICKT-
POHIKH Ta MIKpPOIPOIIECOPHUX CHUCTEM KEpyBaHHS,
oo 3a0e3NedyroTh BIACTEXKEHHsSI CTaHy 00’ €KTa
IIUISIXOM O€3IepEepBHOTO MOHITOPUHTY TTapaMeTpiB
nporeciB. [liaTpruMaHHs HEOOXIAHOTO PiBHS E€HEp-
roza0e3rneyeHHs JIiHIi elekTpornepenad y pexumi
napajieiabHOl PoOOTH 3 MEpPEKeI0 € CKIaTHUM IPO-
LECOM 1 MOTpeOdye y3rO/KEHHs 110 OaraTbox mapa-
MeTpax eneKkTpoeHeprii. Jlist KOHKpETHOI cucTemu
IpY [OPYIICHHI ONTHMAIBHOIO PEKUMY POOOTH
Yyepe3 HAABHICTD aMIUTITY[ BHIIMX TapMOHIK Ta
3MiHYy HanpsMKiB EPETOKIB MOXE BUHHKHYTH TIO-
PYIIEHHS CTIHKOCTI TIOKaIBHOI cucTeMu [3].

OCKIJIbKH BUXIiJHA MOTYXXHICTh COHSYHOI Oa-
Tapei 3aJIeKNUTh BiJl €KOJOTTUYHUX (aKTOPiB, TAKHX
SIK COHSIYHA pajiallis 1 TeMIepaTypa, moTpiOHO po-
3YMITH, IO MPOAYKTHBHICTH CUCTEMH KOPETIOETh-
ci Bi,[[ HEOOXITHUX €KOJIOTIYHUX JAaHUX. 3 JaHUX
MOHITOPHHIY KOPUCTYBa4i MOXKYTh 3DO3YMITH Te-
HJIEHIi], AKi BIUIMBAIOTh HA COHSMHY TPOJYKTHB-
HOCTI Ta e(eKTHBHICTb, i BOHA MOXYTb BUKOPHC-
TOBYBATH Wi [aHi Ul ONTUMi3alii poOOTH COHsY-
HOTO KOMIUICKCY 1 TEXHIYHOTO 0OCIyrOBYBaHHs.

3aB/IaHHS MOHITOPUHTY COHSYHOT TeHEpaIlii:

- IarHOCTHKA MPoO0JIeM MPOIyKTHBHOCTI (o-
TOEJEeMEHTIB ab0 iHBepTOpa,;

- OomTHUMI3allisl eKCILTyaTallii Ta TeXHi4He 00-
CIIyTOBYBaHHS COHSTYHUX KOMILUICKCIB;

- OIIIHKA JOBTOCTPOKOBOI HAMIHHOCTI CHCTEMHU
Ta 4ac HANpALIOBAHHS HA BiIMOBY (to6TO MOBroO-
CTPOKOBA HA/IHHICTD i IPOAYKTUBHICTb, IHTEHCHB-
HIiCTb BiIMOB iHBEpPTOPA);

- OLIIHKA BIUIMBY JHM3aiHy COHSYHOI CIEKTPO-
CTaHIIi1 Ha IPOJYKTUBHICTB,

- QyINT BUPOOHMIITBA CHEPi.

CoHsayHi JaBavi OCBITJIEHOCTI JO3BOJISIIOThH
CUCTEMi MOHITOPUHTY BUMIPIOBATH KiJIBKICTh CO-
HSYHOTO CBITNA, SKi OTPUMYIOTh COHSYHI TTAHENI.
BaxximBuM mapaMeTpoM MOHITOPHHTY € BilCTe-
KEHHSI TEMIIEpaTypy COHAYHUX OaTapei, OCKUIbKU
MPOAYKTHBHICTE BHPOOHWITBA  €NEKTPOCHEPTril
TaKOXK 3aJICXKHUTH Bil ITHOTO TapameTpa. [lopiBHIO-
FOYH OYIKyBaHY BHXITHY IMOTYXKHICTb CHCTEMHU Ta
OTPUMaHy HOTYXXHICTh, OOYHCIIOIOTH MOKa3HUKH
e()eKTUBHOCTI. 3MCHIIICHHS JTaHUX MMOKa3HHKIB 3a-
3BHYAil BKa3ye Ha mpolieMy, sika TOBUHHA OYyTH
OIliHEHA OOCITYyTOBYIOUUM IIEPCOHAIIOM COHSIHOTO
komiuiekcy. llle ozHi€0 KIHOYOBOI YaCTHHOI
MOHITOPHHTY COHSYHOI CHCTEMH JUIsi KOHTPOJIO
€(beKTUBHOCTI, MPOLYKTUBHOCTI 1 HAJIHHOCTI CO-
HSYHUX IHBEPTOPIB € aHalli3 poOOTH IHBEPTOPIB.
CoHSYHI CHUCTEMH MOHITOPHHTY 3a3BHYall BKIIIO-
4aroTh B ceOe iHnTepdeiic KirienTa, SKUid TOCTYIHUHI
i1 BeO-Opaysepa Ta cMapT-TenedoHiB, mo 3a0e3-
revye JIETKUU JIOCTYN IO MOTOYHHUX 1 3aralibHHX
JAHUX JUISL COHSYHOI CHCTEMH.
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Pucynok 1 —Inrepdeiic cucteMn KOHTPOJIIO
napaMeTpiB ej1ekTpoeneprii Solar-Log

[Ipu BUKOpHCTAaHHI CTAPTOBOTO KOMIUICKTY
JUTSL IEMOHCTpAIlii CUCTEeMH MOHITOPUHTY COHSYHOT
€JICKTPOCTAaHIIII MOXKHA aHATI3yBaTH OTPUMaHI Ja-
Hi 1 aBBTOMaTHIHO TOMEPEKYBATH ollepaTopa ee-
KTPOHHOIO TMOIITOO, SIKIIO TSHJCHIIIT BKa3yIOTh Ha
HECTOJ[iBAaHE 3HWKCHHS BHPOOHUIITBA EIICKTPO-
eHeprii. Cuctema BKJIIOYa€ B ceOe COHSAYHI MaHel,
aKyMyJIITOpHI 6arapei, iHBEpTOp, pejiec KepyBaHHS
HAaBAaHTAKEHHSM 1 1HIE aganToBaHe OOJaJHAHHS
JUIsl KOHTPOJIIO Ta aBTOMATHYHOI POOOTH HaHOrO
Jukepena reHepaitii. OCHOBHOIO IEpeBAroro wiei
CHCTEMH € i BIIKPHTICT i aJanTOBaHICTh s 3a-
JIOBOJICHHSI KOHKPETHUX TEXHIYHHX BUMOT Ollepa-
TOpiB COHSYHOrO TeHepyBaHHS. ['padiuna MoBa
nporpamyBands LabVIEW wamae mmpoxwuid
CIIEKTp IHCTPYMEHTIB JJII MaTeMaTHIHOI 0OpPOOKH
CHUTHAITY 1 7T 3a3HAYCHHUX JIarHOCTUIHHX ITiJICH.

IloBHa cucTeMa COHSYHOIO MOHITOPHHTY OY-
Je BUMIpIoBaTH (akTOpH HABKOJIHUIIHBOTO CEPeo-
BUILA, HCOOXIJHI Ul PO3PAaXyHKY OYiKYBaHOIO
BUPOOHMUTBA COHAYHOI €HEPril Ta MOHITOPHHTY
(hakTUYHOI TOTYKHOCTI €JIEKTPOTEXHIYHOTO KOM-
iekcy. BiIMiHHICTIO MK CTapTOBOIO Ta MOBHOIO
BEpPCi€l0 JaHO1 CUCTEMH € IIiHa, 10 BIUIMHE Ha Cy-
MapHy BapTiCTh 0OJaaHAHHS, COOIBApTICTh BUPOO-
JICHOI eJIEKTPOEHEPTrii Ta TEPMiH OKYITHOCTI, 2 TOMY
BapTO EKOHOMIYHO OOIPYHTOBYBAaTH BIUIUB pO3-
mupeHnx (QYHKUIA Ha MiABHUILNEHHS EHeproegex-
TUBHOCTI cucremu [4]. Hmkue mpeacraBieHa
0JI0K-cXeMa THIOBOi CHCTEMH COHSYHOI MOHITO-
PHHTY, B TOMy YHCJi [aBadiB, TPUJIaLiB BY3JiB,
KOHTpOJIepa 3apsity 6arapei i IHBepTOpa.

CoHSYHI  €NEKTPOCTAHINIi TMOTYXXHICTIO JI0
100 kBA MOXyTh BUKOPHUCTOBYBATH CHCTEMY aHa-
73y 3 ABOMa AMCIUIESMH. BEJIHKHHA KOJIBOPOBHUIL
CeHCOpHMIA ekpaH 1 meHmwmii PK-nucmnedt nns mo-
BiZIOMJIEHB NIPO CTaH. Maro4u Wi AuCIIIe], BIACHUK
JoKepena TeHeparii abo aaMiHiCTpaTop MoOXe Iie-
PErsIHYTH BCIO iH(QOpPMALIi0 MPo poOOTY MiANPH-
€MCTBA, CHEPrOCHOXUBAHHS 1 OTPUMATH AOCTATHIN
aHaJli3 CTPYKTypH BHpPOOJEHOI eJIeKTpoeHeprii
Oe3nocepenHbo Ha npucTpoi 6e3 IK.

3aB/sIKM Cy4acHMM 3aco0aM KOHTPOIIO orle-
paTopH eNEKTPOCTAHLII JIOKANbHOI reHepalii Ma-
I0Th MOXKJIMBICTHh BUKOPHCTAaTH 1H(QOpPMAIIIO BUMi-
pIOBaHb HE TUIBKHU JJIsi BHUSBJICHHS TOPYIICHHS, a
JUIE  OOYUCIICHHS TIOTOYHOI KIUJIBKOCTI COHSYHOT
MOTY>KHOCTI Ha BHUXOZi, 3arajbHy KiJIbKICTb BHPO-
O5IeHO1 eJIeKTpOoeHeprii AJsl KOHKPETHOTO THSI, Mi-
cAansg abo PoKy, a TaKOXK 3arajibHy KUTBKICTh BHPO-
OJIeHOI eneKkTpoeHeprii manpueMcTBa. [Iporpamu
3BITHOCTI MOXXYTbh TIOKa3yBaTH MPUOYTOK BiJ JKe-
perna reHepauii B oOpaHiil BalIOTI 1 CKUJIBKY BHKH-

TermepaTypa HABKOHIUHE 0T 0 CepeJOBHINA, IHTSHCHBHIC T

BHIPOMIHIE AHHA , IEHIKICTE (HAIIPAMOK) BITPY, 0CBITJICHICTE

Binvaproe amua oapame Tpie
HABK 0JIHIUHE 0T 0

CebeTORITINA

Yepes U Ge3apoToR 0l Mepesd

TlpxeTpol JoBaTKOBOT0 MOHITOPHHTY
-PeAKTHEHA TOTYEHICTE ;

- TapMIOMINHHE CTIEKTp CIpYDLY,

- BEJIHYHHA ETPAT HANPYTH Ta
TMOTYAHOCTEH Ha JLIANKAX Mepessi

ek

[P OrpaMoE AHe IporpadHe 3ade3IedeHHA 1019
ABTOMATHGALN (BHMIPHE AHHA HAIIPYTH,

CTPVMY, IOTVKHOCTL, KOHTPOJIep, 06po0Ka gaHmx
Lo

MorysoicTs, up | Bindprosanm sorrres Bundpropansn MHTTEBHX
FigmacThcA E | FHAMEHE HAMPYTH FHAYEHE HANPYTH PMIHHOT O
MEpEEY ToCTiHHOTO CIpYDIY CIPYIIY

Herymprces Knirtponep sapazy L“m$| DC/AC imeepTop

Texepalm (TepeTae 3BA 30K MK MAHEL0, |MOCT CIPYM

? GaTapecyo i HABANTAEEHHAM) HoTysadcTs
) 3 e1pyne
Broniprosatis g: o5t o Mepie:sea sprinHoro cIpYBIY
W'P}TEI . i TPHCTPOL I EHMIPHE AHHA
Barapeit Japay baTapeit ] TapaMeTpis Mepesi, pee
KONIPOIOo

PucyHok 2 —BJioKk-cxeMa THIIOBOI CHCTEMH COHSIYHOI MOHITOPUHTY
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1B CO OyJ10 3MCHIICHO 32 IOMOMOTIOK COHSYHOT
reHepailii B MOPIBHSAHHI 3 TCIUIOBUMH €IIEKTPOCTa-
HIsiME. JI1st GUIBIIOT 3pYYHOCTI, ACsIKi peecTparo-
PH JaHUX JO3BOJISIIOTH MiIKIIOYUTH PUCTPIA MO-
HITOpHHTY 10 [HTEpHeTY "epe3 MoaeM abo nomat-
KOBY 0€31pOTOBY KapTy, a TaKOX Ul MEperisay
aHaIl3y Ha BEIMKOMY CKpaHi B JOMAIIHIX yMOBaX.
JlaHi Tako>X MOXYTb BiZJoOpaXkaTHCS Ha JTOMAIIHIH
CTOpIHII BeO-caiTy, a 1ie 03Hayae, 110 iHhopMalris
MoOXe OyTH AOCTYIHA LiJI0A000BO 3 OyIb-SIKOi TO-
4yKkHu cBiTy. [Iporpamu ans MOOINBHUX TPHUCTPOIB,
TaKuX SK aldoHIB JOCTYyHHI Bxke 3apa3. OHiaitH
Heperyisil MOXKe TaKOX IOKa3aTH TeMIepaTypHi
XapaKTepUCTUKU 1HBEPTOpPA, COHAYHOTO (HOTOMO-
Jyls Ta HABKOIMIIHBOTO cepenosuma [4]. Jlns
B1100paXXeHHs eEKTUBHOCTI MiANPUEMCTBA JIOKa-
JBHOI reHepanii i omuii € ayke 3pyYHUMH i KOpH-
CHHUMH.

Disoior-Loy Adwiiststion

Pucynok 3 — Ilporpamu BizodpaskeHHst
napaMeTpiB COHSAYHOI eJleKTpocTaHIil
Ha MOOIIBHMX MPUCTPOSIX TA HA KOMII I0Tepi

B mpoBigHuxX KpaiHax CBIiTYy BEJIHKY YBary
OPUAUISIOTE QYHKINT 0e310CcepeIHbOr0 KEPYBaHH
JDKepesioM TeHepalii 3 Oynb-skoro micus nepedy-
BaHHs BiacHHKa 00’ exTy. CTaHmapTU30BaHUd 00-
MiH JaHHUMH MDK OTIepaTOpaMH CiTKH 1 JEIEeHTpa-
J30BaHUX TEHEPYIOYMX CTaHII B MaiOyTHHOMY
Oyne perymoBatucs 3akoHOM BiamoBigHo mo IEC
HopMmu 61850.Hopma Bu3Hauae 3aranbHHUN IPOTO-
KOJI Tepedadi g CNCKTPUYHHUX KOMYTAIllHHUX
cucteM. OCKUTBKH, HEIOCTaTHRO BUACHE BUSBIICH-
Hsl HECIIPABHOCTI Ha NICKTPOCTAHLIIl 3yMOBIIOIOTH
3MCHILEHHs NPUOYTKY BiJ IeHepallii, TO 3 HOBUMH
TEXHOJIOTISIMH CHCTEMa MOBiJOMIISITUME OTepaTopa
PO HECTPABHICTh 1 TO3BOJIMTH BUIIPABILITH He-
3HAYHI MOMIKOMKEHHS uepe3 cMapThoH. OCHOBHI
MIPUYMHU HECTIPABHOCTEH MOXKYTh OyTH YHCIICHHI 1
pi3HOMaHITHI (IOMIKOKEHHSI BiJ| TPU3YHIB, TiHb,
TIeperpiBaHHsI iHBepTopa) 3 TOJaTKOBUM BHUMIp-
HUKOM IOTY)XHOCTI, SIKHH Tepe/iae CHeProCIOKH-
BaHHS B PEECTPATOPI AAHUX, JCsIKi MPUCTPOI 31aTHI

TaKOX YHPAaBISATH 1 ONTHUMI3yBaTH CIIOKUBaHHS
MPOJYKIIiI BIACHOTO BUPOOHMWIITBA. Taki cucTeMu
MOHITOPUHTY MalTh MOXJIMBICTH aBTOMAaTHYHO
BMHKATH CJICKTpUYHI Tpwiagu. TexHika Moxe Oy-
TH BBIMKHEHa a00 BHMKHEHa 3aJIe)KHO BiJl KiJIbKO-
cTi eHeprii, mo BupobnseThcs. Hanpukian, Bogo-
HarpiBauyi MOXXHa BBIMKHYTH, KOJH JKUBJICHHS BH-
pPOOJITETBCSA 1 3aIUIIAETHCS AKTHBHUM IPOTITOM
yChOro JIHA. SIKII0 BUPOOHHMYI MOTYKHOCTI OYIyTh
301IBLIYBaTHCS, TO OOJATKOBI MPHIagd MOXYTb
OyTH aBTOMATHYHO BBIMKHEHI (HAampuWKiIaa, KOH-
mumionepn). Ha pucynky 4 mokaszano rpadiku Bu-
pPOOHHMIITBA 1 CTHIOXKWBAaHHS EJICKTPOCHEPTii 3a Mi-
cAIb Ta 100y Ha 3aTHCKayYax ITiJICTaHINI COHSYHOT
EJIIeKTPOCTaHIlil, SKi JIO3BOJISAIOTH ONTHMi3yBaTH
TEXHOJIOTIYHUN mporiec. BupoOHuirBo Ha rpadi-
Kax BiJIOOpaXEeHO KOBTHUM KOJBOPOM, CIIOKUBAHHS
YEPBOHUM.

6)

Pucynox 4 —I'padiku BUPpOOHHITBA eJIEKTPO-

eHeprii Ha qucIUiel 3a Micsinb (a) Ta 3a 100y (0)

HA 3aTUCKAYaX MiICTAHIII COHSYHOI eJIEeKTPO-
craHmii

3 movatky 2012 poxy B Himeuunni Habpanu
YMHHOCTI HOBI IPaBWJIa KOHTPOIIO 3a >KUBJICHHSM
Ta CIIOXWUBAaHHAM ellekTpoeHeprii. KomyHanbHi
MiIIPUEMCTBA TEIIEP MAIOTh MOXKJIUBICTH BUTHHOTO
JOCTYNy A0 TeHepalii elxeKTpoeHeprii mpuBaTHU-
MU JPKepenaMu TeHepauii. 3riiHO 3 IUMHU NpaBu-
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JaMHd BHUKOPHUCTOBYETBHCS TEXHOJIOTIS 0COOIMBOrO
KOHTPOJIIO JUIst crabinizauii podotu mepexi. Kpim
TOTO, BENUKA YyBara MNPUAUISETHCS MOXKIUBOCTI
perysioBaHHs OalaHCy PEAaKTUBHOI IIOTYXHOCTI
NPUBAaTHUX JDKEpesl reHepauii. 3BUYAHHO, 1HBEp-
TOp IOBMHCH MiATPUMYBATH MOXKJIHBICTb YIpaB-
JiHHS PEaKTHBHOI MOTYXHOCTI. bararo mxepen
reHeparii HeTpaauIlifHOI SHEePreTHKU TaKOX BHU-
MararoTh 3BOPOTHHH 3B'I30K MDK (DAaKTHIHHMU
3HAYCHHSIMH PEaKTHUBHOI MOTYKHOCTI BCiX MiJ-
KJIFOUEHUX JDKEepeNd, IO J03BOJSIE CTa0ini3yBaTh
Mepexxy. DYHKINT KepyBaHHS KUBJICHHSIM TaKOX
MoOXKe OyTH HAJIANITOBAHUM TAaKWM YHHOM, 100
MEBHUH BiJICOTOK MOTYXKHOCTI IepeaBaBCcs B Me-
pPeXy, a iHIIa YacTHHA eJNeKTpoeHeprii Oyma mo-
CTYIHA JJIsl IPOMHUCIIOBOTO 200 MOOYTOBOTO BIIac-
Horo criokuBanHs. [loneHHe 3BeIeHHS TaHHUX JI0-
[oMarae KepyBaTH TEHEpaliel0 3 MpPe3eHTaLIE0
OanmaHcy BHPOOITKY Ta EHEProCIOXKHBAHHS, SIKE
OTPHMY€E EHEeprocucrema, BioOpa)karouu CIIOXKHU-
BaHHs (4epBOHUI KOJip Ha rpadiky), BUPOOHHIIT-
BO eJIeKTpoeHepril (KOBTHIA) 1 PI3HUIIO CIIOKHUBA-
HOI TOTYXHOCTI (3eneHwuii). JlaHuii KoHTposb Oa-
JIaHCY EJIeKTPOCHEPriii BUPOOHMUITBA Ta BIACHOTO
CIIO)KUBAHHS 0COOJMBO Ba)KJIMBHI B IIEPIOAM MIKO-
BUX HABaHTaXCHb, 110 JIO3BOJISIE 3MEHIIIUTH HABa-
HTaXCHHS Ha eHeprocucremy [4].

Benuky po0oTy B MUTaHHAX PO3IIUPEHHS OII-
i KOHTPOJIIO 3a POOOTOI0 EIEKTPOTEXHIYHUX
KOMIUIEKCIB 3 BiJHOBIIOBAJILHUMH JDKEpEIaMu
BuKkoHye kommanist National Instruments.

Sk TmoKa3aHO Ha PHUCYHKY S, KOMIaHis
National InstrumentssukopucroBye 0e3apOTOBI
mepexeBi masaui (WSN), Bysnmu s KOHTPOJIIO
IMOTOKY COHSYHOTO BUIPOMIHIOBAHHS, MTAHET] Te-
MITEpPaTypyd HABKOJHWIIHBOTO CEPEIOBUINA, IIBUJ-
KOCTI Ta HampsMKy BiTpy. CHcTemMa Mae TaKoxX
BOy/10BaHy (yHKIIIIO YHpaBIIiHHS Ta 360Dy, BHKO-
Hy€ BUCOKOLIBU/IKICHMI MOHITOPHHI 1 aHani3 Ha-
IPYTH i CTPYMY MEpEexki 3MIHHOTO CTpyMy, IaHe-
JeH, akyMyJISATOpPHHX OaTtapel, i aHalli3ye CUTHAl
HaBaHTa)XCHb. BOHA TakoX BKJIIOYaE B cebe Mo-
ITyJIb peJie IS YIpaBiIiHHSA HaBaHTaxeHHsIM. Curc-
tema CompactRIO mpautoe B cepenosuiui
LabVIEW B peanbHomy uaci, 30upae naui 3 6e3-
POTOBOT CEHCOPHOI MepexXi, BUKOHYE OOJIIK eJIeKT-
pOCHEpTii Ta aHaJi3 SIKOCTI, 1 BIAIIPABIISIE TaHi Ole-
patopy. [lpu peectpariii maHuX MOIYJIh IUCIET-
gyepcbkoro ynpasiinasg (LabVIEW DSC)sucrynae
K peectpatop manux. Moxyas DSC LabVIEW
MICTHTh IHCTPYMCHTH IS 3amucy Oa3dW JaHWX B
peXUMi pealbHOTO Yacy Ta OCHOBHHMX CHTHAIIB i
MOJIH KepyBaHHS B OJIHY ITOBHY CHCTeMY [5].

Po3po0iieni cTapToBi MPOrpaMHi KOMIUIEKCH B
cepeosumti LabVIEW nocuts JOCTYIIHI JUIsl aHa-
i3y pobOTH TakMX JoKepes reHepauii, ane 301b-
LICHHS OOCSIY MapaMeTpiB KOHTPOMIO MOTpedye
JIOIATKOBUX TIJMPOrpaM i BUTpAaT Ha ix po3poO-
nenHs. Taki miamporpaMu MOXyTh OyTH po3po0-
JIeHI MporpaMicTaMi, PO3IMIMPEHa CHCTEMa COHSY-
HOTO MOHITOPHHTY HE TOTOBa [0 3allyCKy IMiA
xmod. Kop miamporpaM  MoKe BiIKPUTO PO3IIH-
proBaTHUCS 1 3MIHIOBATHCS Ui 3aJI0BOJICHHS KOHK-
peTHuX MoTped Bamoi mporpamu.

Pucynok 5 —Cucrema 00J1iky napamertpis
reHepaiii COHIYHOI eJIeKTPOCTAHLIT

Enexrpudsa cucTeMa aHanli3y IMOTYXHOCTI
OyJae BUMIPIOBATH HANPYTH 1 CTPYMH MOCTIAHOTO i
3MIHHOTO CTPyMy 1 OOYMCIMTH MHTTEBY MOTYXK-
HicTh (KBT) 1 3aranpHuit 00CAT BUPOOHUIITBA €HEP-
rii (kBrdox). Kpim Toro, cucrema Moxe 004IHCITH-
TH KOCQILIEHT MOTYXHOCTI Ta MOKa3HHKH SKOCTI
€JIEKTPOCHEPTi 3MIHHOIO CTPYMY, OTPHMMAHOTO Bijl
iHBepTOpa. CHeriabHIMH CITY>KOOBHMH TIpOTpa-
MaMH MOKHA TaKOX 3IIHCHUTH MOHITOPHHT TEM-
mepaTypu i cTaHy iHBepTOpa, ePeKTUBHICTH Iepe-
TBOPIOBaYa, BUKOPHCTaHHS EJIECKTPOTEXHIYHOTO
KOMILIEKCY, KOE(DIlli€EHT MOTYXHOCTI, TapMOHIKH,
CTIOTBOPCHHST KPUBOI CTPYyMY YH HANpPYTH, Tepexi-
JIH1 XapaKTePUCTUKH B HEHOPMATBHAX YMOBaxX Me-
pexi, ane Jisl bOro NOTPiGHO NpuAdaTH 3a 10ja-
TKOBI KOLITH MiJIPOrpamMy_aHaiisy, abo crpooy-
BaTH CaMHM iX pO3pOOWTH B  CEpEIOBHIII
LabVIEW. V Bunajky, SKIO eNeKTPOTEXHIYHMH
KOMIUICKC BKJIIOYA€ B cebe akyMyJsTOpHI Garapet,
CHCTEMa MOXE TaKOK KOHTPOIIFOBATH PiBHI HATIPY-
ru Oarapei, cTpyMy, Temreparypu i 3apsjgy. Bu-
MIpIOBaHHS TIOKa3HWKIB HABKOJIMIIIHBOTO CEPEIO-
BHIIA TAKOX BaXKJIUBI B CUCTEMi COHSYHOT'O MOHi-
TOPUHTY, TaK SK BOHHU JO3BOJISIFOTH BU3HAYHUTH
OUYIKyBaHY TMPOMYKTUBHICTH CHCTeMH. KIF04oBi
(hakTOpH HABKOJMITHHOTO CEPEJOBHUINA COHIIHOTO
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Taoauus 1 - CoHssuHi eJIeKTPOBUMIPIOBAIbHI NPUIAAU MOHITOPHHTY CTAHY
HABKOJIUIIHLOIO CepepoBHIIA

: CranpapTHuit N
BumiproBanus TunoBwuii curHai TunoBe ycraTKyBaHHS
TIepETBOPIOBAY
. . WSN-321xananorosuii
COHSYHE BUIIPOMIHIOBAHHS ITipometp AHajorosa Hampyra ;
Bxin C-cepii
. . . WSN-321xananorosuii
IIBUIKICTD BITPY AnemomeTp IMIynmsCHUN cHUTHAT .
Bxig C-cepii
HAIpsIMOK BIT AHneMoMeT; Amnarnorosuii Omi WSN-321xananorosnit
P Py p p Bxig C-cepii
TeMIiepaTypa .
WSN-321xanamorosuit
HaBKOJIMITHBOT'O CCPEOBUTIIA Tepmomapa AmHanorosa Harpyra 3- oro
Bxig C-cepii
MaHeb
. WSN-321xanamorosuit
TeMIIepaTypa maHeieu Tepmonapa AHaznoroa Hanpyra ;
Bxin C-cepii

BUNPOMIHIOBAHHSI BKJIIOYAIOTh BUMIPIOBAHHS TeM-
TePaTypH HABKOJHIIHBOTO CCPEOBHINA I COHSY-
HOI maHerni. CucreMa €KONOTiYHOr0 MOHITOPHHIY
MOYKE TaKOX BKIFOYATH IIBUAKICTH BITPY, Hamps-
MOK 1 BOJIOTICTh. By3mm 0e3mpoToBOi Mepexi na-
BauiB (WSN) 3a0e3neuytoTs ifeanpHy miatopmy
JUTSL COHSTYHOI MOHITOPUHTY HaBKOJIUIITHBOTO Cepe-
JIOBHIIA. 3aJIEKHO BiJl BUMOT J0JaTKa, JaBadi Mo-
KYyTh OyTH pPO3TAIIOBaHI Ha ITOBEPXHI KOXKHOTO
MOJTyJIsE KOKHOTO PsiTy TaHEeIeH.

Ananiz npooykmuenocmi. Jlo HaiiOinbi Ba-

TOMUX YMHHUKIB, SIKi BILIMBAIOTh HA COHSIYHY ITPO-

IIYKTABHICTH, BIHOCSITHCS COHSIYHA JOCTYITHICTB,
TEMIICpaTypa MacuBY, MACHB 3a0pyJXHCHHS, COHSI-
YHUA CIIEKTPANBHUN Xifl 1 KYT MajiHHA COHSYHHMX
npomeHiB. COHsMHA CHCTEMa MOHITOPHHTY MOJKE
3a0€3MeUnTH JIaHi, SKi OTPUMaHI MPH BiJICTEIKECHHI,
3aBJIIKM YOMY MOXKHA BU3HAYMTH MPUYMHY TIOTip-
WICHHs MPOAYKTUBHOCTI. Ll aHi TakoK MOXKYTh
OyTH BUKOPHMCTaHI Ui €KOHOMIYHOIO aHai3y,
HANpPHUKIAJ, aHali3y BUTPAT Ha MKy MMOTYKHOCTI,
SKI BW3HAYAIOTh KIHI[EBUM CIIBBIIHOIIEHHIM
OTPUMAHOTO JIOXOAY N0 BEIUYHMHHU IOTYXKHOCTI.
Hesiki THUNOBI 3aX0AM aHamizy NPOIYKTUBHOCTI
nepepaxoBaHi Hwk4e. Jlo TOKa3HUKIB e(peKTHBHO-
CTI CHCTEMH HaJleXkaTh: KOCDILIEHT BUKOPUCTAHHS
BCTAHOBJICHOI IOTY)KHOCTI, C(EKTUBHICTb CHCTe-
MH, JIOCTYIIHICTb, BAPTICTh, IHAEKC NPOAYKTHBHOC-
Ti, BUKOPHCTAHHs COHSMHOIO KOMILICKCY, BapTiCTh
MIKOBOI IOTY>KHOCTI ($NV P), «iHuesnit BUXia cu-
cTeMu» ab0 @IMTOMHMA BHXil», WHIEKC MPOAYK-
THBHOCTI». JIoNaTKOBUMH (HaKTOPaMH MOHITOPHH-
Iy € COHSYHA JIOCTYITHICTh, TEMIIEpaTypHUH pe-
KM, 3a0pyIHEHHS Ta 3aTiHEHHS, COHIYHHHA CTICK-
TpaJbHUN XiJ, KyT MaAiHHSA COHSYHUX HPOMEHIB,
e(eKTHBHICTh iHBEPTOPA, Opi€HTALlSl TaHEIeH MpH
MOHTaXi, TOYHICTh BIJICTeXKCHHSI COHSYHUX IPO-
MEHIB.

MOHITOPHHT COHSIYHHX YCTAHOBOK JO3BOJISIE
orepaTopaM MaKCHUMAalbHO pealli3yBaTH THTaHHS
JIOXOIy 1 3HVDKCHHS BUTpPAT Ha EKCIUTyaTallito Ta
o0ciyroByBaHHS elleKTpooOIaaHanns. [Iporpama
MOHITOPHHTY COHSYHOI YCTAaHOBKH MEPEBAXKHO
BKJIIOYa€ B ce0e CTapTOBHH KOMIUIEKT B Cepelo-
umi LabVIEW, mo mnepexbayae mporpamumii
KOJ, SKWH 3a HEOOXiTHOCTI MOXKHA BHKOPHCTOBY-

BaTH SIK BIANPABHY TOYKY JUIsl OOYAOBH CHCTEMH
COHSMHOI MOHITOPHHIY 3 BUKOPHCTaHHIM Ge3/1po-
ToBoi mMepexi ta National Instruments (WSN)Y
npukiani nogatka CompactRIO zoGpaxeHo onun
abo KiTbKa BY3JiB MOHITODMHTY COHSYHOI OCBiT-
JICHOCTI, TEMIIEpPaTypH MaHeNdi 1 MOTOJHUX YMOB.
Honaroxk CompactRIOsiacTexye i aHanizye 3MiHy
MOCTIHOTO EJIEKTPUIHOTO JKUBJICHHS 1 SIK i€ 3Mi-
Ha IUX JaHWX Ha mapameTpu By3miB. DSC Bucty-
Ia€ SIK CepBep AaHUX UL CUCTEMH COHSYHOTO MO-
HITOPHHTY Ta BimoOpaskae TEHICHLIi AJS aHalizy
MPOTYKTUBHOCTI CUCTEMHU Ta IHTEICKTyaJIbHOI JH-
crieTyepu3artii.

MOHITOPHHT MOX€E JONOMOITH OIepaTopy
JDKeperia COHAYHOI reHepauii MepeKoHaTHCH, IO
BOHM OTPUMYIOTh HaiOinbury Binnady Bin iHBec-
TULIH B COHAYHY eNEeKTpocTaHuito. [l 6arathox
ONepaTopiB AMCIETYEPCHKA MiITPUMKA COHSYHOL
YCTAaHOBKHM € BITHOCHO HOBOIO 1 MOTpeOye aeTalb-
HOTO aHaJi3y.

SIKIIO BY TpaIfoeTe 3 HEBEIHKOI COHSYHOIO
YCTaHOBKOIO MacITaby IpHBaTHOTO OyAWHKY, CH-
CTEeMU MOHITOPUHTY MOXYTh 3a0€3MEUUTH BENU-
kuii  o0car iHdopmarii, MO0 JOMOMOrTH BaM
OTpUMATH BHPOOHMIITBO COHSIYHOI €HEprii 3 Mak-
CUMaJIHLHOIO HpOI[yI(TI/IBHiCT}O Hamnpuknaz, criis-
HOIO ONEPAaUiHHOI MPOOIEMOIO Ul COHSYHHMX
CLIIbCHKOrOCTIOIAPCHKHX  ENEKTPOTEXHIYHUX KOM-
TUICKCIB € Halle)KHE TUIAHYBAHHS OYHIIICHHS COHS-
gHoi maHeni. COHAYHA CHCTEMa MOHITOPHUHTY MO-
K€ BUSIBUTH, KOJIH 3a0pyAHEHHS 3 MaHeled - BU-
KJIUKaHe MWIOM, OPYZOM YU CMITTSIM - 3MEHIIYE
KUIbKICTh BUPOOJICHHs ejekTpoeHeprii. e g03Bo-
JIsi€ omeparopaM OiIbII PO3YyMHO IUIAHYBAaTH OYH-
LICHHS anapaTHOr0 KOMILIEKCY.

[IpoTte, yacTo MEHII MOTYKHi JKepena reHe-
pauii BiTHOBIIOBaHOI eHepril (Hampukiajn, B MpHU-
BaTHUX OymuHKax moTyxHictio Merme 100 xBr)
HE TOTPeOYIOTh TAKUX 3HAYHUX KaIiTaJOBKIaICHb
B CHCTEMYy aHalli3y JaHuX, BCIO iHQopmais 1po
BUPOOJICHHSI €ICKTPOCHEPTii MOKHA 3YMTATH 3 Jii-
YUIIbHHKA, SKUW 3aIUIOMOOBaHUI Ta HE Mae€ MOXK-
JUBOCTI JIOCTYITy Ta MIiOKIIOYEHHS, Ta CHUCTCMH
JIY30/[. Onepatop Mae MOXJIHBICTH Oa4uTH pe-
3yJIbTaTi poboTH 00paHOTO IKepena reHepauii 3a
JIOIIOMOT'OI0 JIOCTYITHOI TporpamMu EHeproueHtp,
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Pucynok 7 —Ilizmporpama no¢)parMeHTHOI 00POOKH CUTHATY T PO3PAXYHKY
KoediuientiB Hecumerpii B cepenoBuii LabVIEW

sKa J1a€ MOXKJIMBICTB TEperisiiaTd JaHi Mmpo CIo-
KMBaHHS 3a Pi3HI MPOMDKKH 4acy (K y BHIVISI
TabMuIlb, TaK 1y BUIAAI rpadikis); meperisiatu
KypHAIl NOJIiH B CHCTeMI, peflaryBatu iHdpactpy-
KTypy CHUCTEMH Ta OpPMYBATH PI3HOMAHITHI 3BITH
B cepenonumi Excel.

Cepenosutiie LabVIEW moxe OyTu BuKopuc-
TaHe TaKOK B TEPEHOCHOMY aHalli3aTopi SIKOCTI
HAIpPYTU Ta eJICKTPOCIIOKUBAHHS, SIKHI 3 JOTIOMO-
rOK0 PI3HOMAHITHUX MIANPOTPaM MOXKE HE TiNbKH
BHMIPIOBATH MUTTEBI 3HAYCHHS CTPYMIB i HalpyT,
a ¥ BUKOHYBaTH O1NIbII TOBHMH aHali3, Takui §K,
PO3PaxyHOK MOKa3HUKIB CICKTPOMArHiTHOI Cymic-
HocTi (koedinienT myibcauii, koedinieHT HeCHHy-
COINaNbHOCTI, KOeillieHT N-0I rapMOHIYHOI CKIIa-
JIOBOI HATPYTH, KOoeilieHTH HECUMETPIi Halpyru
10 3BOPOTHIi Ta HyNbOBil nocnizosHOCTI). Buko-
pHCTaHHS TIEPEHOCHHX aHali3aTOPIB Ja€ MOXKIIHU-
BICTh HE BUTPAYaTH KOIITH HA JIOPOre 00JIaTHAHHS
JUISL aHANI3y JOJATKOBHX ITApaMeTPiB CHCTEMH IIPH
Manux MOTYKHOCTAX Jpkepena reneparii. Takox
PO3pO0JICH] MiIIpOrpaMu MOXKYTh CIIPOTHO3YBAaTH

JOUUIbHI TIOTYKHOCTI €JEKTPOCTaHIIi, sKi BapTo
MKII0YaTH 10 €HEPrOCHCTEMH 3 BULIOKO eheKTn-
BHICTIO Ta MEHIIUMH BTpaTamu. Ha pucynky 7 30-
OpaxxeHO PO3pOGICHY HaMH IiAnporpamy mogpa-
IMEHTHOI 0OpOOKH CHIHAIly Ta PO3paxyHKy Koedi-
Li€HTIB HECUMETPII HAaNpyr Ta CIPyMiB, sIKy OyIo
BUKOPHCTAHO JUIS aHANi3y SKOCTI €JIEKTPOEHEPTii,
0 BUPOOJAETHCS COHSMHOKO ENEKTPOCTAHIIEI B
ceni Panue [6].

[Jana nignporpaMa J03BOJISIE BIACTEKHUTH KO-
eQIIlieHTH HeCHUMEeTpii TapMOHIYHUX CKJIaJOBUX
HaTpYT Ta CTPYMIB, SKi BUHUKAIOTh Ha IIWHAX TTiJI-
CTaHIIi1 COHIYHOI EIEKTPOCTAHIIII.

[Tpn BuUMiprOBaHHSIX Ha 3aTHCKayax ITiJCTaH-
ii COHSAYHOI eJNIEKTpOoCTaHIi KoeillieHT HechMe-
Tpii CTpyMy Ha BBOII CHJIOBOTO TpaHc(popMaTopa
TIT 10/0,4 kB nmocsraB B OKpemi HCI)IOL[I/I oou
17%. Ilpn upoMy KoedilieHT HecHMeTpii Hampyr
He repeBuiIyBaB 5%.

3a HEOoOXiHOCTI MOXHa TaKOX PO3POOHTH
MiAIporpamH, siKi 6 po3paxoByBajd OCHOBHI IOKa-
3HUKU €(PEeKTUBHOCTI: eHeproeeKTUBHICTh, €Hep-
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Pucynok 8 —I'pad

3MiHHU KoedilieHTIiB HecuMeTPpil CTPYMiB Ta HANPYT HA 3aTUCKAYAX MiACTAHILT

COHSIYHOI eJIeKTPOCTAHIIT

TOEMHICTH, YUCTY MOTOYHY BapTicth NPV, mo sB-
nsi€ cOOO0I0 PI3HUINKO TUCKOHTOBAHUX HA OJMH MO-
MEHT Yacy MOKa3HHKiB NpUOYTKY Ta iHBECTHLIH-
HUX BHUTpPAT 10 JISIKOMY MPOEKTY, & TAKOX po3pa-
XOBYBATH MOKa3HUKHU CyMICHOI pOOOTH €HEeprocuc-
TEMH 3 BiJTHOBJTIOBATHLHUMHU JHKEPETaMHU.

Ili moka3HWKM HEOOXiMHI TaKOX JUIsl TUIaHY-
BaHHS ONTHMAJIbHUX MOTY)KHOCTEH 1 po3MipiB ¢o-
TOCNEKTPHYHUX CHUCTEM. CBPOIECHUIII BHKOPHCTO-
BYIOTh KPiM 3BUYaliHUX MOKAa3HUKIB MPOAYKTHBHO-

cti (Hampuknan, /], COS@ , f]yppr » KoediienTn

TrapMOHIYHUX CIIOTBOPEHB) CTATUYHHN KOCQIIli€HT
etexTrBHOCTI [8]

1

Mwer = 52— [Ua@ Ba(Ddt, (1)
mpp 'm0

ne U,(t),i,(t) - nanpyra ta crpym Ha BuxOmi

MepeTBOPIOBAYA,;

t,, - TpuBamicTh BHMIipIOBaHHS (IIOYaTOK B
t = 0, pexomennoBano Bix 60 1o 300cekyH;

Pypp - MakcHMalbHa MOTYXXHICTH IIPHU T'EHE-
pauii eHeprii (oTOeneMeHTaMH NP BH3HAYCHIH
Harmpys3i.

3 Tpoxu OuIbIl (HYHIAMEHTAIBLHOTO PO3TIISAY
MOYKHa PO3TIISIIATH 3aralibHy e()eKTUBHICTH COHS-
4yHOT cucTeMH. J[si COHAYHUX MOIYJIB e(eKTHB-
HICTh BUPOOJICHHS MOTY>KHOCTI 3aJI€XKHUTh BiA TO-
TOYHOr0 T100aNbHOrO OCBiTIcHOCTI G 1 Temmepa-
Typu T Ta meBHa HOCTYITHA MTOTYXHICTE P ypp.

2

Poc =Mwerr Pupe -
[HBEPTOP BMKOPHCTOBYEThCS B CTAal[iOHAPHO-

MY PeXHUMI
= sy WPoc 3

3BiACH 3Ha1“4z[eMo CyMapHI/II/I KoeQilieHT eheKTHB-
HOCTI:

P
= iz Wyper = P¢ (4)
MPPT
Takox 3amporMOHOBAaHO BHU3HAYATH JWHAMIY-
Hull KoedimieHT ePeKTUBHOCTI

10
AV S — IUA(t) [ﬂA(t)dt- (5)

Z Pueei i

IpH [OMY Z Puppi i - Cyma pi3HuX eHepriit
MPP, siki MOXyTh OyTH TOTJIMHEH] B ONTHMAIBHAX
yMOBax Ha Pi3HHX PiBHAX HOTYXHOCTI, T, - 4ac,

MIPH SIKOMY KOXEH 3 COHSYHUX (DOTOMOIYIIIB TMpa-
IIIO€ 3 MAKCUMAITLHO €(DeKTUBHOIO TIOTYKHICTIO.
[limBumeHHS eHeproe(eKTUBHOCTI E€IEKTPO-
TEXHIYHOTO KOMIUIEKCY 3 BIJHOBIIOBAJIBHUMU
JoKepenaMyu Mae OyTH KOMIUIGKCHHM 1 BpaXOBYyBa-
TH e(eKTUBHY pOOOTY COHSYHUX (OTOMOAYIIIB,
IHBEPTOPIB 1 BIUIMB TaKWX JPKEeped TeHepamii Ha
pobOTY ENEKTPOMEPEXKi 32 TOMOMOTOIO Koedilien-
TiB CTablIBHOCTI Ta eHeprosabesmeueHocti [9], a
TaKOX KOC(IIIEHTIB €ICKTPOMArHITHOT CYMIiCHOCTI.

,7 TOT

BucHoBku

1. Jns mnigBumieHHs eHeproeeKTUBHOCTI
€JIEKTPOTEXHIYHOTO KOMIUIEKCY 3 BiJIHOBIIOBAJIb-
HUMH JDKepellaMH TIOTPIOHO BU3HAYATH KOMILICKC-
HUAW TIOKa3HWK 3 BpPaxyBaHHIM POOOTH COHSIHOL
€JIEKTPOCTaHLI] Ta i BIUIMBY Ha POOOTY €IEKTPO-
MEpexi.

2. Bukopucranus IB AIIK mae 3mory B pea-
JHHOMY 4aci MPOBOJUTH EKCIEPUMEHTANIbHI J0-
CII/DKEHHSI €HEpreTUYHUX MapaMmeTpiB Ta IMOKa3-
HUKIB SIKOCTI €JIEKTPOCHEPrii COHSYHUX EJIEeKTPO-
CTaHIIA IS PO3POOJICHHS 3aXOMiB IIiABUIICHHS
e()eKTUBHOCTI pOOOTH COHSIYHOI CIIEKTPOCTAHINI B
EHEPrOCUCTEMI.
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