Incmumym enepzo3zbepesicenna ma eHepeoOMeHe0HCMEHNY

‘ Hauionanvsno2o mexuiunozo ynieepcumemy Ykpainu
3 ‘ «Kuiecokuil nonrimexuiunuil incmumym

._\ imeni Izopa Cikopcbko2o»
IEE

Kouap O.B.

ABTOMATH30BaHI CUCTEMH
KOHTPOJII0, 00JIIKY Ta YIIPABJIiHHSA
€HEPrOBUKOPUCTAHHAM

Juninpo
«Cepeansk T.K.»

2017



BBK 65.052.253.0c51
YK 338.45:657

K75

Kouap O.B.

ABTOMAaTH30BaHi CUCTEMHU KOHTPOJIIO, OOJIIKY Ta YIpPaBIiHHS €HEPrOBUKOPUCTAHHAM
[enexTponne Bunanus] / O. B. Kouap // HaBu. noci6n. — K. : KIII im. Iropst Cikopcbkoro, —
Huinpo: Cepenusik T. K., 2017, — 44 c.

ISBN 978-617-7479-26-9
Pexomenoosano Buenorw paoorw IEE KIII im. l2opsa Cikopcbkozo
(IIlpomoxon Ne 7 6i0 27 nomozo 2017 p.)

Hageneno oco6mmBOCTI TOOYAOBU PO3MOAITICHUX aBTOMAaTH30BAHUX CHCTEM KOHTPOJIIO,
o0JiKy Ta YyHOpaBiIiHHS EHEProOBUKOPUCTAHHSAM Ha 0a3i pI3HUX TUMIB JIYHIBHUKIB
€JIEKTPUYHOI eHeprii, Ta IXHhOTO 3aCTOCYBaHHS B YMOBaX ()YHKI[IOHYBaHHS 1 PO3BUTKY PUHKY
eJIeKTPUYHOI eHeprii YKpaiHu.

Posrnsinyro mpuHmmnu i texHiyHi pimenHs nmodynosn ACKOE nHa 6a3i iMmynbcHUX i
1u(POBHUX BUMIPIOBATBHHUX KaHATIB, a TAK0kK ocoOiuBocTi yrnpasiiHHsa yacom B ACKOE.

Marepiaii KHUTH MIATOTOBIEHO B paMKaX BHKJIAQJaHHS HAaBYAIBHUX TUCIHILTIH
«IudopmarniiiHi  Ta KOMYHIKaliiHI TEXHOJOTi B CHCTEMax eJIEKTPOINOCTaYaHHS,
«IHdopmamiiiHi Ta KOMYHIKaLIiHI TEXHOJIOTIi B CHCTEMaX €HePrOMEHEIKMEHTY», a TaKOXK Y
paMKax MpOBEAEHHS JEKIIMHUX 3aHATh 3a TeMOK «BUMIiproBagbHI HpUIagud 1 CHUCTEMHU.
[TooynoBa ACKOE» Ha kypcax migBuIIEHHsS KBajiikaiii 3a HaBYaJbHUMHU MpOTrpamMamu
«EHepreTuyHuN MEHEIKMEHT» Ta «EHEPreTUUHUN ayuT».

Jna ¢daxiBuiB, Kl 3aiiMarOTbCsl pO3POOJIEHHSAM, BIPOBAKEHHSIM Ta EKCILTyaTalllero
ACKOE 3 wMeroro opranizamii KOMEpLIHHOro 1 TEXHIYHOTO OOJIIKY eJIeKTpOeHeprii,
€HEPrOMOHITOPHHTY Ta YIPABIIHHS €HEPrOBUKOPUCTAHHSIM.

ISBN 978-617-7479-26-9 BBK 65.052.253.0¢51
VJIK 338.45:657

K 75

© KIII im. Irops Cikopceskoro, 2017
© O.B. Konap, 2017



L0 g 0 0T L0 ) 4
INEPEJIIK BUKOPUCTAHUX CKOPOUYEHD ..............ccoiiiiiiin, 5
BT YL .. e e 8

1. ®YHKIIOHYBAHHSI I PO3BUTOK PUHKY EJIEKTPUYHOI EHEPITi
YKPAIHHU. 3ABJAHHSI ACKOE B JIIBEPAJII3OBAHUX PUHKAX
EJEKTPUUHOI EHEPTIL .. ..o 9

2. ABTOMATH30BAHI CUCTEMHU KOHTPOJIIO, OBJIIKY TA
YIIPABJIIHHSI EHEPTOBUKOPUCTAHHSIM. BA3OBI TEXHIUHI
3ACOBHU ACKOE. BUMIPIOBAJIbHI KAHAJI ACKOE. TUITOBI

CTPYKTYPHM ACKOE ...t e, 12
3. 3ACTOCYBAHHS ACKOE B YMOBAX JIIBEPAJII30BAHOI'O PUHKY

EJEKTPUUHOI EHEPTII YKPATHM ..o, 22
4. TUO®EPEHIIMOBAHUI OBJIIK EJJEKTPOEHEPIIi TA YIIPABJIHHS

YACOM B ACKOE ..., 29

JIITEP AT Y P A e 38



HEPEIMOBA

['onoBHMMH HampsiMaMH PO3BUTKY CYYacHOI EJIEKTPOSHEPIeTHKU € BJIOCKOHAJICHHS
1HPaCTPYKTYpH, HAKJIAAAHHS Ha €JICKTPUYHY MEpExy U(PPOBOro IMIapy Ta MOJEpHi3awis Oi3Hec-
MPOLIECIiB TiJ Yac BUPOOJICHHS, TMEpEeAaBaHHs, PO3MOAUICHHS, IMOCTa4aHHS Ta BUKOPHCTAHHS
CIIEKTPOCHEPTi, K I1¢ BU3HAYCHO KOHIemIiero Smart Grid.

[epmra rpyna 3aBnanb nepeadayae CTBOPEHHsSI BUCOKOTEXHOJIOTIYHOI €IeKTPOSHEPreTUYHOT
CUCTEMHU, siKa 00’ €qHY€E eIEeKTPOTCHEepYBaIbHI YCTAHOBKH Pi3HOI (HI3UYHOI MPUPOAU 1 MOTYKHOCTI
Ta BUCOKOE(EKTUBHI CTpyMOIIpuiiMayi, 3’€JHaH1 CYyJaCHUMH €JIEKTPUYHUMU MEpeKaMu, 110 Mae Ha
MeTi 3a0e3MeYuTH HaJiiHe eJEKTPOINOCTaYaHHs CIIOKWBAYiB, ONTHUMI3yBaTH IEepETIKaAaHHS
MOTY)KHOCTI €JIEMEHTaMH MEPEXi, MiABUIIUTH €()EeKTUBHICTh BUPOOITKY 1 MiHIMI3yBaTH BTPATH T[T
yac MepeaBaHHs Ta NMEPETBOPEHHS €JIEKTPOCHEPTii B 1HII BUAM €HEprii. 3aBJaHHsS APYroi rpymnu
CTIPSIMOBAHO Ha CTBOPEHHS CTIMKOi cMCTeMH OOMiHY iH(OpMAILi€0, ONTUMI3AIl0 Ta IiABUIICHHS
HAJIWHOCTI YNPaBIIHHA ENEKTPUYHOI0 MeEpexer Ha 0a3i cydacHHMX iHpoOpMamiiHUX Ta
KOMYHIKaIlifHUX TeXHONOTid. Tpers rpymna 3aBJaHb Mae 3a0€3MEUUTH y3TOJUKCHHS YIPaBIiHCHKUX
pilleHp Ta KOMEpPUIHHUX oOmeparii 3 KyMiBIi-IPOJaXy eJNEeKTPOSHeprii 13 TEeXHOJOTIYHUMHU
npuHIMNAMUA (GYHKIIOHYBaHHS €NEKTPUYHOI Mepeki Ta 3abe3nmeunTd 11 CcTaiuii PO3BHUTOK.
LlenTpansHe Micle U BUPIIIEHHS IMX 3aBaaHb B KoHemniii Smart Grid nagaerscs Smart Meters
(«pO3yMHHMM JiYMIbHUKAM») 1 MOOyIOBaHMM Ha iXHid ocHOBi Smart Metering Systems, ski B
VYkpaini tpaguniiino BigHocsats 10 ACKOE.

Tepmin «ACKOE» B ykpaiHChkiil Ta paasHCBKiM TepMIiHOJOTIi Mae JBa MOUIMPEHHUX
TpakTyBaHHs. «By3bke» TpakTyBaHHs oOMexye chepy 3actocyBanHs ACKOE 1 poskpuBae 1eii
TEPMiH, K a8MoMamu308aHi cucmemu KOMepyitiHo2o 00Ky erekmpoenepeii, siki B CBOIO YepTry €
MIKIACOM ORI MIMPOKOTO KIACy asmomamuzosanux cucmem oonixy enexkmpoenepeii (ACOE).
«Iupoke» tpaktyBanHs tepminy ACKOE — asmomamuzosani cucmemu xkommponto, oonixy ma
VAPABNIHHSA eHepeOBUKOPUCTAHHAM — TILTKOM BiTOOpaXKy€e caMy CYTHICTh TAKHX CHCTEM, SIKi ITOYaIN
CTBOpIOBATH 1 BHpoBajkyBaTH B PansgHcekomy Corosi, 30kpema, B YkpaiHi, me B 70-x poxax
MUHYJOTO CTOJITTS.

Bcest nonan miBctomiTHs ictopis ctBopeHHs Ta po3BUTKY ACKOE B CPCP Ta VkpaiHi TicHO
noB’si3aHa 3 HamioHanbHUM TEXHIYHMM YHiBepcUTeTOM YKpaiHu «KHUiBCHKUN MMOJITEXHIYHUN
iHcTUTYT iMeH1 Iropst Cikopcbkoroy». Came HaykoBII KadeApu eleKTpOnoCTayaHHs TOAIIIHBOTO
KIIl: B.M.Bunocnascekuii, A.B.IlpaxoBuuk, B.I1.Pozen, B.Il.Kaminuuk, C.B.3aropognuii,
B.I.Tapanaii, C.I1.ILeBuyk, C.B.I'yaumenko, B.I'.XonsgBeHKO Ta iH. OXHUMH 3 MEPLIMX OYAIU
po3pobisatu 1 BupoBakyBaTh ACKOE Ha 00’ekTax eleKTpoeHepreTHUYHOl iHQPacTpyKTypH Ta y
KIHIIEBUX CIIOKUBAYIB 1 3aKJIaJIM HAYKOBO-METOIOJIOTTYHUI 0a3MC 3aCTOCYBaHHS TAKUX CUCTEM JJIS
dbopmyBaHHs iHpOpMaIiitHOTO 3a0e3MevYeHHsT 3aBJaHb KOHTPOJIIO, OOJIKY Ta YIpaBIiHHSA
pexxumamu enektpocnokuBaHHg. | HuH1 HaykoBui KIII im. Irops Cikopchkoro mnpoaoBKYHOTh
PO3BHBATH METOJOJIOTIIO YIPABIIHHS EJIeKTPOCIOXUBaHHIM Ha 0a31 posmoaineHux ACKOE,
BIIPOBA/DKYIOUH MEPEIOBI eHeproe(eKTHBHI TEXHOJIOTIT B yMOBax peaiizanii konuenii Smart Grid.
Bpemri pemt e nepeciiaye ABl cTpaTeriyHi Misli: CKOPOYSHHS BUKOPUCTAHHS BUKOITHOTO MalliBa
Ta 3HM)KEHHS LIKIUIMBOTO BIIMBY HA MIPUPOJIHE CEPEAOBUIIIE.



INEPEJIIK BUKOPUCTAHUX CKOPOYEHbD

AIC BIKO — aBromaTu3oBana iHpopMaIliiiHa CuCTeMa BUKOPUCTAHHS JIaHUX, OTPUMaHUX
Bit ACKOE cy6’extiB OPE

APM — aBTOMaTn30BaHe poboUe Miclie

ACKOE — aBToMaTn30BaHa cucTeMa KOHTPOJII0, O0JIiKY Ta yIpaBIIiHHS
€HEPrOBUKOPUCTAHHIM

ACOE — aBTomMaTrn3oBaHa cucteMa 00JIiKy eJIeKTpOeHEePTii
BbJ1 — 6a3a manux

BIC — BuMiproBasibHa iH(pOpMaLiiiHa cucTema

BK — BuMiproBaJIbHHI KaHaT

EC — enexTpoeHepreTiHa cucTeMa

'K — renepyroua koMmaHis

'O — ronoBHuii oneparop

JIMA — nep>kaBHa METPOJIOTIYHA aTeCTAIlis

JIT — nep>xaBHE T1ITPUEMCTBO

JAIEYYY — nepxaBHUM NepBUHHUN €TAJIOH Yacy 1 4acTOTH YKpaiHu
JACTY — nepxaBHuil crangapt Y KpaiHu

JATY — mxepeno TOYHOTO Yacy

€C — €spomneiicpkuii Coro3

3BT — 3aci6 BUMipIOBalIbHOI TEXHIKU

30T — 3aci6 0O6YuCIIOBANIBHOT TEXHIKH

IOK — indopmaniitHO-00UHCITIOBATIEHUN KOMILIEKC

IC — indopmaniitna cuctema

JIY30/] — nokanbHe ycTaTKyBaHHS 30MpaHHs Ta 0OpOOJIEHHS TaHUX
JIYO — nokajibHe ycTaTKyBaHHS O0JIIKY

JIY — niYMIbHUK €JIeKTpOeHepril

JIY; — MYnIBHUK eJIEKTPOCHEPTii TyOIror0umnit

JIY, — NYUIbHUK eJIEKTPOECHEPTii OCHOBHUIA



MII/] — mepexa mepeaadi JaHUX

MX — MeTposioriyHa XxapakTeprucTHUKa

H/I — HopMaTuBHUI JOKYMEHT

HEK — HamionanpHa eHepreTuyHa KOMITaHis

HKPEKII — HartioHasibHa KOMIcist, 110 3A1MCHIOE Iep)KaBHE PETyIIOBaHHS Yy cepax
EHEPreTHKU Ta KOMYHAJIbHUX ITOCITYT

HIIIKY — HarioHayibHa IIKaJia KOOPAMHOBAHOTO Yacy

OPE — onToBuUii pUHOK €IeKTpoeHeprii

I1B]] — neppuHHa 6a3a JaHUX

[IBEEC — npaBuia Ge3ne4yHoi eKkcriTyarallii e1eKTpOyCTaHOBOK CII0KHBAUiB
[13 — mporpamue 3abe3neueHHs

[13I1/1 — mpucTpiii 30upaHHs Ta epeJaBaHHs JaHUX

[TKEE — mpaBuiia KOpucTyBaHHS €IEKTPUYHOIO EHEPTIEI0

[THT — nocrayanbHUK 32 HEPETYIbOBAaHUM Tapuhom

[1O — mpuctpiit o0IiKy

[1I1 — mpucTpiit mepeTBOpeHHs

IITIPE — noToyHuii mapameTp pexuMy eJIeKTPOCIOKUBAHHS

[TPT — nmocrayanbHUK 3a peryJb0BaHUM TapupoM

IIYE — npaBuiia yamTyBaHHs €JI€KTPOYCTaHOBOK

PJIJIBP — puHOK ABOXCTOPOHHIX JOTOBOPIB Ta OaTaHCYIOUHIl PUHOK
PJIH — punok «m00a Hamepea

PEM — paiioH eJIEKTpUYHUX MEPEK

PKOE — peectp kofiB cy0’€KTiB, 00JIaiHaHHS, OpraHi3alliid, TEpUTOPil Ta TOUOK OOJIKY
€HEPropuHKY YKpaiHu

PVY3]] — perionanbHe ycTaTKyBaHHs 30MpaHHs JaHUX
CO/I — cucrema oOpoOIEHHS JaHUX
CPII — cucrema po3paxyHKY IJIaTEXiB

CTHY - cucremMa TOYHOTO Yacy



CTUYiCB — cuctema TOYHOTO Yacy 1 mijicucteMa 3a0e3neueHHs] CHHXPOHHOCTI BUMIPIOBAaHb
T3 — TexHiyHe 3aBIaHHA

TH — tpanchopmaTop Hanpyru

TII — TeXHIYHUN TTPOCKT

TC — tpancdopmaTop cTpymy

VYB]I — yuidikoBaHa 6a3a 1aHUX

VYIII/B — ynidikoBaHu# TPOTOKOJ MEepeaBaHHs JaHUX BUMIPIOBaHb
YP]I — yHihikoBaHUI PEECTP TaHUX

[IOBM — nenTpaibHU OpraH BUKOHABYOI BIIAJH 3 METPOJIOTIi

I1Y3/] — ueHTpanpHe yCTaTKyBaHHs 30MpaHHS JAHUX

[TY — mikana yacy

EIC — Energy Identification Code (eneprernunuii ineHTr(IiKAIIHHANE KOT)

ENTSO-E — European Network of Transmission System Operators for Electricity
(E€Bporeiicbka Mepeka CUCTEMHHX OIepaTopiB 3 epeJaBaHHs eIIEKTPOCHEPT i)

ETSO — European Transmission System Operator (€BporneiicbKuii onepaTop CHCTEM
nepeaaBaHHs eJICKTPOCHEPTii)

GPS — Global Positioning System (riobaibHa crucTeMa MO3UI[IFOBAHHS)
NTP — Network Time Protocol (mepesxeBuii poTOKOJ Yacy)
UTC — Coordinated Universal Time (BcecBiTHiif KOOpANHOBaHHIi Yac)

UTC(UA) — Coordinated Universal Time of Ukraine (HamioHanbHH# KOOpJMHOBAHHU# Yac
VYkpainn)



BCTYII

ITepmi ACKOE Oyno opieHTOBaHO caMe Ha PO3B’sA3aHHSA 3aBJaHb  YIPaBIIHHS
CHeproBUKOpUCTaHHAM. JlehinuT MaHEeBpeHHMX TOTYXHOCTeH B €nuHIil eHeprocucremi
Pagsacpkoro Coro3y BHMaraB >KOPCTKOTO OOMEKEHHS MOTYXXHOCTi, II0O BHKOPHCTOBYBAlacs B
Nepioid MAaKCHUMAJIbHUX HABaHTAXEHb. 3a MEPEBUIICHHS JO03BOJEHOTO JIMITY MOTYKHOCTI Ha
CMOXHMBAYIB HakJIaaaiducs OaratokparHi mTpadu. 3 METOH YHUKHEHHS WTpadHUX CaHKIIN
MIPOMHMCIIOBI TIIPHEMCTBA OYyJM 3alliKaBJeH1 y BIPOBAHKEHHI 3aC001B KOHTPOJIFO HaBaHTKCHHS
Ta YIOpaBJIiHHSA PEKUMaMU €JIEKTPOCHOKHMBAHHS, 10 ¥ mamo momTtoBxX s ctBopeHHs ACKOE.
INonouumu ¢ynakuisiMu ACKOE Ha Toit yac Oyiu mporHo3yBaHHs HaBaHTa)KEHHS Ta (OpMyBaHHS
iH(popMaLiiHOro 3a0e3MeyeHHs 3aB/IaHb YIPaBIIHHS PeKUMaMU eJeKTpocnokuBaHHs. OaHOYaCHO
ACKOE mouanu 3acTOCOBYBAaTH JJsi KOHTPOJIO CIIOKMBAaHHS EJIEKTPOCHEPTii BiIMOBIIHO [0
IUTAHOBMX a00 HOPMOBAaHMX 3HAa4eHb, II0 Majl0 Ha MeTi MiABUIICHHA e(EeKTUBHOCTI
€HEPTOBUKOPUCTAHHSI.

3ampoBapkeHHs AudepeHniioBaHUX 3a MepiofaMu Yacy Tapu(iB Ha eJIEKTPOCHEPTito
Hajano HoBud momToBX Yy po3BuTKy ACKOE, ski 3a0e3medyBanu OONIK €NEKTPOCHEPTii 3a
Tapu(HUMHU 30HaAMU Ha 0a3i OTHO30HHUX JIIYMIIBHUKIB eleKkTpoeHeprii. Lle croHykano crnoxuBadiB
70 3MEHIIEHHS «ITIKOBOTO» HABAHTAXECHHS 1 BHUKOPHCTAHHS EJEKTPUYHOI MOTYKHOCTI B
«T03aIiKOBI» TOJAMHU 100M Ha eKOHOMIYHUX 3acanax. Hosuii piBeHb Bukopuctanus ACKOE mis
dbopmyBanHs iH(DopmamiiiHOro 3abe3meueHHs PO3paxyHKIB 3a ENEeKTPOCHEpriio 3a Tapudamu,
nudepeHLiioBaHUMHU B Yaci, MOB’A3aHMUM 13 TTOYaTKOM 3aCTOCYBaHHA B YKpaiHi B cepeanni 90-x
POKIB MHHYIIOTO CTOJNITTS 0OararoyHKI[IOHATbHUX EJNEeKTPOHHUX JIUYMWIbHHUKIB €IeKTPOeHeprii
(Smart Meters), 1o KoM 3MIHHJIO MPUHIMIY TOOYI0BU i 3ymMoBmiIo 3actocyBanHs ACKOE, B
Nepury Yepry, Al KOMEPIHOTO 00Ky el1eKTpOeHeprii.

31 ctBopeHHsM OmnrtoBoro puHKy enekTpuuHoi eHeprii (OPE) Vkpainu, ne nudepenuiaris
00Ky eNeKTpPOeHeprii 3/11MCHIOETbCA MOTOJANHHO, a PO3PAaXyHKH 3a HEl MPOBOJAATHCSA LIOJEHHO,
ACKOE crann 0a30BUM 1HCTPYMEHTOM BH3HAYEHHSI OOCSTIB KYIIBII-NIPOJAXy €JIEeKTPOEHEPTii.
[epuie gecsatunittsa XXI cT. XapakTepu3yeTbcsi MacOBUM BIIpoBakeHHIM 1 00’ enHanHIM ACKOE
B PO3MOJUIEHY i€papxiuHy cucteMy kKomepiiitHoro o0niky OPE Vkpainu. 3 Oepesns 2011 poky
po3paxynku B OPE ninkom 3aiiicHol0ThCs Ha miactasi moka3isB ACKOE.

B ymoBax nibepainizaiii puHKY €IeKTPUYHOI €Heprii aBTOMaTHU30BaHl CUCTEMHU KOHTPOIIIO,
o0JIIKy Ta yIpaBiiHHS €HEPrOBUKOPHUCTAHHAM HAOyBalOTh YM HE HAWBAXKIIMBINIOTO 3HAYEHHS B
pamKax BHUpIIICHHS 3aBJaHb MiJBUIICHHS €()EeKTUBHOCTI BUPOOIEHHS, IepelaBaHHs, PO3MOILIICHHS
Ta BUKOPHUCTAaHHS eJleKTpoeHeprii. Jlumie 3a yMOBHM  3aCTOCYBaHHS  BHCOKOHAJIMHUX
noBHoMacmTabHux OaratoynkmioHanbHuX ACKOE cy0’ekTiB eHEepropuHKy, sKi Y3TOHKEHO
B3a€MOJIIIOTH B €IMHIN 1HQOpMaLiiiHiil cucTeMi 1 3a0e3MeuyIoTh po3B’sI3aHHS 3aBJIaHb YIPaBIIHHS
MONUTOM Ta MPOBEJCHHS PO3pPaxyHKIB Ha PUHKY, 30KpeMa, 3 ypaXyBaHHSIM BapTOCTi TOITOMIKHUX
MOCIYT, MOKe€ OyTH CTBOPEHO TEPEIyMOBH ISl TIIJBHUINCHHS €(EKTHBHOCTI BUKOPHUCTAHHS
€JIEKTPUYHOI eHeprii KIHIIEBUMHU CIIOKHBaYaMHU.



1. ®YHKIIOHYBAHHS I PO3BUTOK PUHKY EJEKTPUYHOI
EHEPT'Ii YKPATHU. 3ABJIAHHSI ACKOE B JIIBEPAJII3OBAHUX
PUHKAX EJEKTPUYHOI EHEPI'TI

B Ykpaini QpyHKIIIOHY€E ONITOBHIA 1 pO3IpiOHUI PUHKH eNeKTpUYHOI eHeprii. OnToBUil pUHOK
enekrpuunoi eHeprii (OPE) Ykpaiau 6yno ctBopeno y 1997 porri 3a MOIEIITIO «€AHMHOTO MOKYIIIIS
(“pool”) [1]. Cy0’ekramu OPE € enekTporeHepyBaibHi, eJIEKTpOIepeaBaibHI  Ta
eJIEeKTpOIocTavaibHi KoMnanii (Ha ceorogui — 6mm3bpko 200 xommaniit). Beck o0csr enexTpuyHOl
eHeprii, 10 BHUPOOISETHCS B YKpaiHi eNeKTPOreHepyBaIbHUMH KOMIAHISIMH, BUKYIIOBYETHCS
€IMHUM TIOKYIIEM — [ '0JIOBHMM OomepaTopoM cucTeMu kKomepiiiiHoro o6isiky OPE (B monmansimomy
— T'onoBHUl omeparop) 1 MpoAaeThCs €NEKTPOoINepeIaBaIbHUM KOMIIaHIsIM — MOCTayaJlbHUKaM 3a
perynasoBanuM Tapudom (ITPT) 1 mocTayansHukam 3a HeperyiaboBanuM Tapudom (ITHT) 3a enunoro
OIITOBOIO IIHOIO, TU(EPEHIIIOBAaHOIO 3a roArHAMHU 100U [2].

Ha po3npioHOoMy puHKY enekTponepenaBanbhi komnanii — [IPT, ski BoJOAit0Th NilleH31sIMH
Ha TIEpe/IaBaHHs CJICKTPUYHOI CHEPTii pO3MOJUILHUMHE MEpPEKaMHU Ta Ha ii MOCTaYaHHS KiHIICBUM
CMOXHMBayaM, TMPOJAIOTh CIEKTPUYHY CHEprito 3a po3apiOammu  Tapupamu. OcCKiUTbKH
enexkTponepenaBaibai komnanii — [TPT, siki € BTacHUKaMu pO3MOIUTBHUX EIEKTPUYHUX MEPEeX Ha
3akpimienid teputopii [3], — nHpHpoaHI MOHOIONICTH, PO3Mip TapudHOI CTaBKH, 3a SKOHO
eJIEKTPOEHEPTis TOCTAYAEThCS HUMHU CIIOKMBAYaM, PETYJIIOETHCS HALIOHATBHUM PETYISTOPOM —
HarmionaneHoo Komici€to, IO 3A1MCHIOE JepKaBHE pEryltoBaHHS y cdepax eHEpreTHKd Ta
komyHatpHuX nocityr (HKPEKIT) [4].

Jlist cCTBOpEHHSI KOHKYpEHIi enekTponepeaaBaibHuM Kommanism — [IPT, Ha po3npiOHmii
punok pomymeno ITHT, sxi € cyro komepuifHMMHM KOMMaHISIMH, HIO0 MarOTh JIIEH31I0 Ha
MOCTaYaHHS €JIEKTPUYHOI eHeprii 1 mpoAaroTh ii KIHIIEBUM CHOXKMBayaM 3a JOTOBIPHUMH I[IHAMH,
3akynoByroun B OPE 3a onroBumu. fxmo ITHT i cmoxuBau ykiagaroTh JOTOBIp HAa MOCTa4aHHS
enektpuunoi eHeprii, [THT 3akymoBye HeoOximHi o0csru (30KkpeMa, Ha MOKPUTTS BHTpAT Ha
nepefaBaHHs CIEKTPUYHUMH MepekaMu) 3a onroBoro IiHolo B OPE 1 mpomae KiHIlEBOMY
CIOKMBAYY 3a JIOTOBIPHOIO I[IHOIO, SIKa 3a3BUYAll € HUXKYOIO 3a perynboBaHy. [Ipu niboMy BiiacHe
nepeaBaHHsl €JIEeKTPUYHOI €Heprii 0 KIHIIEBOTO CIOXKMBada 3IHCHIOETHCS PO3MOIITEHUMU
Mepexkamu enektpornepeaaBanbHoi kommadii — [IPT 1 ommauyerscs IIHT ocrannboMy pasom 3
iHpOpMaLIHHUMH [TOCTyTaMH.

Takuii pexxum ¢yskiionyBanHs OPE Bumarae moroinHHOro oOJiKy eJleKTpoeHeprii Ha
MeX1 0aJIaHCOBO1T HAJIEKHOCTI eNeKTpu4HUX Mepex cy0’ekTiB OPE Vkpainu. Bumoru mono o6miky
eJIEKTPOeHeprii Ha po3ApiOHOMY PUHKY 3ajeXaTh BiJ] 0OpaHMX CIIO)KMBaueM Tapudy Ta LUIAXIB
eHeprozabesneyeHHsa. B pa3i mocrayaHHs CHOXMBady €JEKTPOSHEPTii 3a peryabOBaHUM TapHQOM,
OCTaHHIM Mae 3a0e3neyuTu OONIK EJIeKTPOEHEprii 3a pOo3paxyHKOBUHM ImepioJ cymapHO abo 3a
Tapu(HUMHU 30HAMHU 3aJIEKHO BiA BHUAY Tapudy, MO0 3aCTOCOBYETbc. B pas3i mocTauaHHS
CIOKMBady eJEKTPOEHeprii 3a HEeperyjabOBaHUM Tapu(poM (IOTOBIPHOIO I[IHOIO), OCTAHHIA Mae
3abe3neunTH 00K enektpoeneprii 3a npasmwiamu OPE [2].

VY nepuri poku ¢ynkuionyBanHs OPE po3paxyHKH 3a eIeKTpUYHY €Heprito 31iHCHIOBAINCS

Ha MiJICcTaBl JaHUX, OTPUMaHUX LUISIXOM «HaKJaJaHHS» PE3yNbTaTiB ONEepaTUBHUX BUMIPIOBaHb (Y
BIJIHOCHOMY BHUpPa&XEHHI1), 1o 3xaiiicHIoBasivcs HarionanpHOO eHepretnuHoro kommanieo (HEK)
«Ykpenepro» — omeparopom cucremu mnepenadi (OCII), Ha pIi3HHUIIO TOKa3iB JIYMIHHHUKIB
9



€JeKTPOCHEPTii, 3aiKCOBAaHNX Ha MOYATOK (KIHEIb) KOKHOI pO3paxyHKOBOi 100u. [HIIIOT TeXHIYHOT
MO>KJIMBOCTI (pOpPMYBATH MOTOAWHHY iH(pOpMAIiI0 A 3IMCHEHHS ONEpPaTUBHUX PO3PaXyHKIB B
OPE Ha To#i MOMEHT HE iICHYBAJIO.

B 2003 — 2005 pokax B Ykpaini Oyno npuiiusato [Iporpamy mociigqoBHOTO BIPOBAKEHHS
ACKOE y cy6’extiB OPE Ykpainu [5]. Bignosigno no npwuitasrtoi [Iporpamu B 2003 — 2004 pokax
Oy1o po3poOIeHo Ta BIPOBaKeHO iHpopMaliitHo-oounciroBanpamii koMiuieke (IOK) I"omoBHOTO
orepaTopa Ta aBTOMaTH30BaHy CHCTEMY 30MpaHHs, 0OpOOJICHHS Ta 0OMiHY JaHUMH KOMEPIIIHOTO
00Ky enexktpuuHoi eHeprii B OnToBomy puHKY [6 — 8]. 3 MeTor0 3abe3nedyenHs indopMariifHol
cymicHocti ACKOE cy6’exktiB OPE B pamkax 1p0ro mpoekty Oyino po3pobieHo crerudikaliito
yHi(piKOBaHOTO MPOTOKOIY IepenaBanHs ganux BumiproBanb (YIIIIJIB) [9, 10], cuctemy komiB
SIKOCTI (JIOCTOBIPHOCTI) JaHMX KOMepIiiiHoro o0miky enekrpoeneprii [11, 12], yuidikoBany 6a3y
manux (YBJ) [13, 14] Tta ymidikoBanuii peectp manux (YPI) [15] komepiiiiiHoro o0iKy
enekTpoeHeprii ['omoBHOrO oneparopa.

B 2004-2010 pokax aktuBHO cTBOproBanucsi ACKOE cy6’extiB OPE Vkpainu. 3 6epesns
2011 poky po3paxynku B OPE Ykpainu 30iiCHIOIOTBCS Ha IMiICTaBi JaHUX KOMEPIIHHOTO OOJIKY,
mo ¢opmytotecsi ACKOE cy0’exTiB. 3 METOIO MiJBUIICHHS JOCTOBIpHOCTI po3paxyHkiB B OPE
VYxpainu B 2010 porti Oyi0 po3poOIieHO 1 BIPOBAIKEHO aBTOMATU30BaHy iHPOPMAIIHY CUCTEMY
«Bukopucranust manux, orpumanux 3 ACKOE cy6’extiB OPE VYkpainu» (AIC BJIKO) [16],
npu3HaveHy s Bepudikarii Ta Bamigamnii ganux, mo Haaxoasats Bix ACKOE cy6’extiB OPE.

CrBopennsi ACKOE y cy0’ekTiB po3apiOHOTO pHHKY €IEKTPUYHOI eHeprii Ykpainu
3IIACHIOETBCS Ha miAcTaBi [IpaBui KOpUCTYBaHHS €IEKTPHYHOIO eHepriero y penakmii [locranoBu
HKPE Big 17.10.2005 Ne910 [3], ski 3000B’s3yBajii CIIOKMBA4iB EJICKTPUYHOI €Heprii 3
NpUETHAHOK TOTYXHIicTIO 150 kBT 1 BuIme Ta cepegHbOMICIYHMM OOCSITOM CHOXKHBaHHS
eJIEKTpUYHOI eHeprii 3a 12 momepenHix po3paxyHkoBux mepioaiB He menme 50 000 kBterox Ha
MICSIlb  BOPOBAIUTH 3aco0u  audepeHLiioBaHOr0 OOJIKYy eJNEeKTpOoeHeprii Ta JIOKalbHe
ycTaTKyBaHHs 30MpaHHs Ta 00po0ienns aanux (JIY30M) npotsrom 2005 — 2008 poxkis.

Taxum unnoM, B mepion 3 2003 mo 2010 pik B YkpaiHi BiOyBajiocs aKTMBHE CTBOPEHHS
ACKOE sk Ha onToBOMY, Tak 1 Ha po3JpiOHOMY PHUHKaX €JIEeKTPUYHOI eHeprii, 0 Majo Ha MeTi
aBTOMATH3YyBaTU KOMEPLINHUIN O0JIIK €JIeKTpUYHOI eHeprii B LijoMy. Pa3oM 3 TuM, BIpOBaKEeHHS
ACKOE B Takiif BaxJuBii cepl ClIO)KMBaHHSI €JIEKTPOEHEPTi, K MOOYT, 1 10C1 HE Peali30ByEThCA
B IIMPOKHUX MACIITa0ax 3 MEBHUX MPHYMH.

Konuenmiero ¢yHkmionyBanHs 1 po3BUTKy ONTOBOTrO pHUHKY elleKkTpoeHeprii Ykpainu [1]
Oyno mepembayeHO TMepexid BiA MOJENl «EIUHOTO TMOKYIIS» J0 J0epanti30BaHOTO PUHKY
esnleKTpu4Hoi eHeprii. B sxoBTHI 2013 poky HaOyB unHHOCTI 3akoH «IIpo 3acagu QyHKIIOHYBaHHS
PHMHKY elleKTpu4HOi eHeprii» [17], sikum nependavyeHo peopMyBaHHS PHHKY €IEKTPUYHOI SHEpril
VkpaiHH 1 yTBOpEHHS PHHKY JBOCTOPOHHIX JOroBopiB Ta OamaHcytodoro puHky (PIBP).
IToBuomacmrabuuit P/IJIBP BimHOCHTBCA 10 niGepani3oBaHUX PHHKIB ENEKTPUYHOI €Heprii i
nependayae QyHKIIOHYBaHHS TaKMX CErMEHTIB puHKY [18]:

" pPUHOK J0BroctpokoBux jgoroopis (P/IJ]), Ha skoMy MOKyIIIi i MPOAABIi 3aKOHTPAKTOBYIOTh
00CsTH eNeKTPOeHePTii Ha IOBrOCTPOKOBI MepioIu (MICAIb, PiK TOIIO);
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= puHOK «Ha noOy Hamepea» (PIIH), Ha sKOMy yTOYHIOIOTHCS TMOTOJWHHI OOCSTH MOCTAaYaHHS
€JIIEKTPOCHEPTil HACTYITHOI 100,

= Oanancyrouuii puHok (bP), Ha sskoMy B peaqbHOMY Yaci y3TO/KYIOThCS TIOTOYHI PiBHI TOMHUTY
i IPOMO3UIIil Ha EIEKTPUYHY MOTYXHICTb (EJIEKTPOCHEPTIIO);

= puHOK nonomikHuX nociyr (PIT).

['onoBHUM oOdYikyBaHMM pe3yiibTaToM 3amnpoBakeHHs PJIJIBP BBakaeThcs mepcreKkTHBa
CTBOpPEHHSI TOBHOI[IHHOIO OalaHCYIOUOro MEXaHI3My Y3rOJDKEHHS MONUTY ¥ mpomo3uuii Ha
EIEKTPUYHY MOTYXKHICTB (€JIEKTPOCHEPTito) B peannbHOMY 4aci. OgHouacHo 3anpoBamkeras PJIJI[BP
Ma€ CHOPUSTH 3POCTAHHIO JIMCUUIUTIHOBAHOCTI CYO’€KTIB PUHKY IIiJl 4YaC BHUKOHAHHA HHUMH
Y3TOJUKEHUX PEKHMIB BUKOPUCTAHHS €ICKTPUYHOI MOTYKHOCTI (enekTpoeneprii) [19 — 21]. Amxke B

PJI/IBP:

" JO-TIepIIe, OCHOBHHM TPOIYKT €NEKTPOCHEPTeTUYHOTr0 BUPOOHUITBA — EJIEKTPHYHA
MOTYXHICTh — Jie-()aKTO CTae TOBAPOM, SIKHI pealli3yeThCs 32 PUHKOBOIO LIHOIO;

"  [O-Ipyre, pe3ysbTyloda IiHa Ha enekTpoeHeprito B PJIJIBP cknmamaeTbcs 3 IiH Ha MEBHHN
ACOPTUMEHT TOBApPiB EJIEKTPOCHEPTETUYHOr0 BUPOOHHUIITBA Ta BAPTOCTI JOMOMIKHUX MOCIYT, B
nepiry yepry 3 0ajaHCyBaHHS PUHKY, SIK1 IPOJIAIOTHCA Ta KYIMYIOThCS HAa PUHKOBHX 3aCa/iax;

" JI0-TpeTe, 1 Ie OyXe BaxIuBO, KBamidikoBaHi crnoxkuBadi — cy0’ektu PJI/IBP oTpumyrorsh
IIUPOKUNA HAOIp IHCTPYMEHTIB [UIsl JUBEPCH(PIKOBAHOTO MOKPHUTTSA BIACHOTO IMOMHUTY Ha
CIIEKTPUYHY MOTYXXHICTh (EJICKTPOCHEPTi0) 1 MOXKYTh aIallTUBHO 3aCTOCOBYBATH iX, BUXOSTUYH
3 BJIACHO{ BUT'OJI Ta IHTEPECIB CY0’€KTIB PUHKY.

["osioBHE 3aBlIaHHS IOJIATa€ y BHU3HAHHI KIHLEBOIO CIIOXHMBaya PiBHOIPABHUM CYO €KTOM
CJICKTPOCHEPIeTUKN Ta e(PEeKTUBHOMY BHMKOPHMCTAaHHI MOro TEXHIYHOro MOTEHLialy JAjs
Y3TOJIKEHOTO YIIPABIIiHHS MONUTOM 1 HaJJaHHS JOTTOMI)KHUX MOCIYT Ha PUHKY €JIEKTPUYHOI €Heprii.
Jlume edexTHBHA CcHiBOpalsd CUCTEMHOrO oreparopa 1 KBalli(iKOBaHMX KIHIEBUX CIOXKHBauiB
JI03BOJIUTh CYTTEBO MIJIBUIIUTH €(QEKTUBHICT OaJaHCYBaHHsS PHUHKY 1 JOCSAITH OUYIKYBaHHMX
pe3ynbratiB. KBamigikoBaHi CHoXKuBadyi, KI MaKCUMAaJIbHO JOTPUMYIOTHCS Y3TOJKEHUX PEKHUMIB
BUKOPHUCTAHHS €JIEKTPUYHOI MOTY)KHOCTI (€JeKTPOEHEeprii) B yaci Ta y B3a€MOJIl 13 CUCTEMHUM
orepaTopoM OepyTh aKTHBHY ydacThb y OajJaHCYBaHHI PUHKY, MOXYTb 1 MarOThb MOBHE IPaBO
OUIKYBaTH Ha 3MEHIIEHHsI BUTPAT Ha €JIeKTPOEHEepreTHuUH1 pecypcu. ToMy, He3Ba)kalouu Ha Te, 1110
Ha TENepilIHbOMY eTamli poONAThCSA JUINE Meplli KPOKM Ha IIISAXY 3alpoBaKEeHHS B YKpaiHi
PIJIBP, Bxe 3apa3 mae OyTu po3poOieHO ¥ MPUIHATO KOHIEMII0 Ta MOBHHHI pO3pOOIsATHCA
MEXaHI3MHU 3aJIy4eHHs KiHLIEBUX CHOXKHMBauiB J0 OaJlaHCYBaHHS PUHKY Ha €KOHOMIYHHX 3acagax
yepe3 YNpaBiIiHHS BIACHUM IONUTOM Ha €JIEKTPUYHY MOTYXKHICTh (€IEKTPOEHEPrit0) B pealbHOMY
vaci [21].

Huni o6roBoproeTbesi MpoeKT 3akoHy Ykpainu «I[Ipo puHOK eneKTpu4HOI eHeprii», sSKui
BHU3HAuUa€e MPaBOBI, €EKOHOMIYHI Ta OpraHizaiiiiHi 3acanu (YyHKIIOHYBAaHHS PHUHKY €JIEKTPHUYHOT
eHeprii 1 peryitoe BIJHOCHHHU, TOB'A3aHI 3 BHPOOHUILITBOM, IEpelaBaHHIM, PO3MOIUICHHSM,
KYIIBJICIO-TIPOIAYKEM Ta TMOCTA4aHHAM €JeKTPUYHOI eHeprii Juis 3abe3nedeHHs HaJiiiHoro Ta
0e3nedHoro ii mocrayaHHs CHOKHMBAayaM 3 ypaXyBaHHSAM iXHIX 1HTEpEeCiB, CKOPOUEHHS BUTpAT Ha
MOCIYTH MOCTAaYaHHs €NEeKTPUYHOI eHeprii Ta MiHiMi3allli HEraTUBHOI'O BIUJIMBY Ha HABKOJMILIHE
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cepenouine [22]. Ilum 3aKoHOM, cepejl iHIIOro, TepeadayeHo OpraHi3aliio J01aTKOBOTO CETMEHTY
nibepalizoBaHOr0 PUHKY EJEKTPUYHOI eHeprii — BHYTpimHbogoboBoro puHky (BP), Ha sxomy
MOTIUT 1 MPOTIO3UIIT MOXKYTh Y3rOKYyBaTHUCS MPOTATOM ONEpaliifHol J0OH, 110 T03BOJIUTH CYTTEBO
MiIBUIIATH €(DEKTUBHICTh OATaHCYBAaHHS PUHKY.

['oloBHMMHM 3aBJaHHAMHU TIIiJI Yac YIPABIiHHA MOMUTOM Ha EJIEKTPUYHY HOTYKHICTH
(enekTpoeHeprito) Ha JTi0epai3oBaHOMY PHHKY €JICKTPHYHOI eHeprii € [21]:

" JIOCTOBipHE HPOTHO3YBaHHS IMOMHUTY HA EJIEKTPUYHY MOTYXKHICTh (enekTpoeneprioo) Ha PJIH
(Ha HacTymHY 100Y);

*  yTOYHEHHs rpadika HaBaHTaXeHHs (00CATIB 3aKyIiBII enekTpoeHeprii ) Ha PJIH;
= KOHTPOJb MOTOYHHX MapameTpiB pexxumiB enekrpocnoxuBanns (IIT1PE) B peanbHOMY Uaci;

"  OmepaTUBHE MPOTHO3YBaHHS BJIIACHOTO MOIUTY Ha CIIEKTPUYHY IMOTYKHICTh (€JIEKTPOCHEPTiI0)
Ha BJIP npoTtsirom onepariiiinoi 100wu;

" KOpHUTyBaHHA rpadika HaBaHTaXEHHs (00CATIB 3aKymiBii enekTpoeHeprii ) na BJIP;

"  BHSBJICHHS BIJIXWJICHb IIOTOYHOTO TIOMUTY HA €JIIEKTPUYHY MOTYXHICTH (SJIEKTPOCHEPTII0) Bij
yrounenux Ha PJ[H i B/IP piBHiB HaBaHTa)XKCHHS;

"  QIanTHBHE YIPABIiHHS MMOMMTOM Ha €IEKTPHYHY MOTYXKHICTH (EJIEKTPOCHEPTiI0) B PeabHOMY
9aci 3 METOI0 3a0€3MEeUCHHS Y3TO/KCHUX PEKUMIB EIeKTPOCIOKUBAHHS.

2. ABTOMATHU30OBAHI CUCTEMHU KOHTPOJIIO, OBJIIKY TA
YIIPABJIHHSA EHEPTOBUKOPUCTAHHSAM. BA3OBI
TEXHIYHI 3ACOBU ACKOE. BUMIPIOBAJIBHI KAHAJIN
ACKOE. TUITOBI CTPYKTYPHU ACKOE

[Tocrynosuit mnepexin OPE Vkpainm Bin Mojeni pPHHKY «EIUHOTO TOKYMOIS» /0
ni0epai3oBaHOT0 PHUHKY enekTpuuHoi eHeprii [1, 18] Bumaratume (opMyBaHHS BiAIOBITHOTO
iH(popMaLiitHOro 3a0e3MeueH s PO3PAXYHKIB 33 €NEKTPHYHY eHepriio. MaeThes Ipo IPUHIMIOBO
HOBI MiAXOOM [0 BHM3HAYEHHS JMJAaHUX KOMepIiiHOro oOJiKy B yMoOBaX, KOJM I[iHA Ha
€JIEKTPOCHEPTIil0 CKJIAAAEThCS 3 I[IH Ha IEBHUI aCOPTUMEHT TOBAPIB €JIEKTPOECHEPIeTUYHOTO
BUPOOHMIITBA Ta BapTOCTI AONOMDKHMX HOCIYT, B Mepuly yepry — 3 OalaHCyBaHHS PHHKY, SKI
MIPOAIOTHCS Ta KYMYIOThCS Ha PUHKOBHUX 3acajiaXx. B MX yMOBaxX BHCYBalOThCS MPUHIIMIIOBO HOBI
BUMOTH J0 TEXHIYHHX 1 MporpamMHUX 3aco0iB, sKi (QOpMYyIOTh JaHl i PO3pPaxyHKIB 3a
€JIEKTPOEHEPTiI0, a TAKOXK JI0 PErJIaMEHTIB IXHbOI TOOYI0BH, BIPOBAIKEHHS 1 3aCTOCYBaHHSI.

Indopmariiine 3abe3neueHHs po3paxyHKIB 3a enekTpuuHy eHeprito B OPE VYkpainu
dopmyetbest ACKOE, siki CTBOPIOIOThCS y CYO’€KTIB €HEpropuHKy BiamoBimHo g0 [23 — 25].
3araneHy cTpykTypy nodynoBu ACKOE B ymoBax enepropuHky Ykpainu HaBeneHo Ha puc.l. ¥V
takiii ACKOE BuIinsitoTh piBeHb BUMIPIOBAJIbHUX KOMIUIEKCIB — TpaHchopmaropu Hanpyru (TH),
tpancdopmaropu crpymy (TC), miumnsHuku enekrpoeneprii (JIU), npucrpoi nepersopenns (I111)
Ta BTOPMHHI BUMIPIOBaJIbHI KOJla, 3’€JHAaHI MK COOOI0 3a BCTaHOBJEHOK CXEMOI0 JUIs
BUMIpIOBaHHA Ta OOJIKY eJeKTpoeHeprii B Touni o0miky [24]; piBeHb 00’ €KTiB 00Ky (TeHepyroua
kommnadis /I'K/, mpomucnose nianpuemctso /I1I1/, modyt ta cdepa nocnyr); nokansuuil pisens (I'K,
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paiionu enexktpuuaux mepex /PEM/, IIII); perioHanbHUI piBeHBb (€IEKTPOCHEPTETHYHI CHCTEMH
/EC/, obnacHi enextponepenaBanbHi komnanii — [IPT, ITHT) i uentpansuuii pisens (I'onoBHuit
orepatop — Jepxkasae mimnpuemctBo /JII1/ «Enepropunok», HEK «YkpeHeproy», HamioHaIbHUN
perymsrop — HKPEKIT) [23].

Hani  xomepuiiiHOro  OOJIKY

. . . LienTpanshnii pisens
(30KpemMa, — arperoBaHi JaHi) MOBUHHI / Hy3 g Enepropmer
00YHCITIOBATUCH 1 30€pIiraTUCh MPOTATOM ! N ‘
. .. ! !
BU3HAUYEHOTO TEPMIHY Ha TOMY piBHI | o o
posnoainenoi ACKOE, Ha sikomy BOHU ‘\‘ byl <E:,EC,:6
BHUMIPIOIOTBCS Ta/abo popMyroTbes [25 — e,

) . ! ‘ TIPT/)
28] OI[HOLIaCHO IIOBHMHH1 BHUP1IIYBaTHUCA v

TEXHOJIOTIYHI 3aBIaHHA 3a0e3leueHHs

Jlokanbruii piBetb (IeHepyoua

CUHXPOHHOCTI BHUMIpPIOBaHb, MMOBHOTH 1 o wownasia K, paionni

enexTpiani Mepeski /PEM/, TIIT)

JIOCTOBIPHOCTI ~ JJAHUX  KOMEPIITHOTO

00Ky eeKTpOCHEeprii, a TAKOK IXHBOTO

CBOEYACHOTO JIOCTABJIEHHS Ha BEPXHI (Erewrpocrami EC),

. . . . 110, JI(eN enextpuana nincranis /1C/,
piBH1 po3noaiienoi ACKOE ta no IOK e
['onoBHOTO oOllepaTopa BIAMOBITHO [0
PO3PaxXyHKOBHUX nepioJiiB 1 o Ccuomiaiui

v . Pe3epaHi niHii
0co0IMBOCTEN GyHKIIOHYBaHHS | &5 | | 5 | - oy

0aJaHCyIOUOTO MEXaHi3My 3 METOI0
MOJIAIBIIIOTO OOPOOJICHHS, arperyBaHHs,
aHai3yBaHHA W BUKOpUCTaHHA. [lpm

IbOMY, JIaHi, sIKi IepeAaroThCsl Ha BEPXHI

Bimipropatbhnii kommiekc 1 BumipioasHiii komricke N

piBai  ACKOE, moBuHHI  MicTUTH
JOCTAaTHBO lH(I)OpMa]_[H IS SﬂiﬁCHeHH}{ Puc.1. OcHOBHI mpUHIHITH OpraHi3artii 360py Ta 00poOKM AaHNX KOMEpLIHHOTO 06Ky B

. . ACKOE B ymMoBax eHepropuHky Ykpainu
PO3paxyHKIB 3a €JIEKTPUYHY EHEPTIIO,
iHpopManiiiHoro 3abe3neyeH s 3aBIaHb YIPaBIiHHI MONUTOM i OalaHCyBaHHS PUHKY Ta HaJaHHS
IHIIMX JOMOMDKHHMX MOCHyr. Takox, Ciig ypaxoByBaTH, IO KIJIbKICTh CYO’ €KTIB PUHKY
€JIEKTPUYHOI €Heprii, a BIANOBIAHO 1 o0csru iHopmarliiiiHoro 3abe3nedeHHss OyayTh MOCTYIOBO

301IpIIYBAaTUCS BHACHIZOK JiOepanizalii pUHKY Ta PO3LIMPEHHS KaTajory JONOMIKHUX IOCIIYT
[27].

3a Takux ymoB OaratopiBHeBa iepapxiuHa cTpykTypa posnoauieHoi ACKOE punky
eNeKTPUYHOI eHeprii Ykpainu (puc.l) BiAMOBIAHO A0 (PYHKIIOHATBHOTO MPU3HAYECHHS MOBHWHHA
pO3TIIAIAaTHCS K Taka, 10 CKIATAEThCs 3 MBOX (yHKIIoOHANbHUX dacTuH [29 — 30]. Yactuna
ACKOE, mo 3a0e3neuye ¢opmyBaHHsA 1 30epiraHHs MEpBUHHUX JaHUX OOJIKYy ITOBHHHA
kinacudikyBaTucs sk BuUMiproBaibHa i1H(opmaniiina cuctema (BIC) ACKOE. B ocHoBy
knacudikamii BumiproBaibHoi iHGopMmaliii B ACKOE noBruHeH nokiagaTucs NpUHLIMI MOAUTY ii Ha
NEepBUHHI J1aHl Ta iHdopMallito, Ky OTPUMAHO 3a pe3yibTaTaMu OOpOOJEHHS MEPBUHHHUX JAaHUX
TEeXHIYHUMHU Ta MIPOrpaMHUMHU 3aCO0aMHU.

JxepenoM TMEpBUHHUX J@HUX T[OBHHHI OyTW JUIIe Mpuiaad oOJiky — 3acobu
BuMiproBansHOi TexHiku (3BT), siki 3aneceno mo [epxkaBuHoro peectpy 3BT, momymenux mo
3actocyBaHHs B Ykpaini [31 — 33]. BiamoBigHO 10 NpPHUHIMITB CHCTEMHOI MOOYIOBH BCI
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BUMIPIOBAJIbHI Omeparlii, sKi MOB'A3aHO 13 (OpMyBaHHSM BHMIPIOBAILHOI 1H(OpMaIlii, MarOTh
snificHioBatucs BIC. IlepBuHHI fani 001Ky pa3oM i3 MO3HAUYKaMU 4acy, SKUM BOHHU BiJIOBIJIAIOTh,
Ta KOJIaMH iXHbOI SIKOCTI (JIOCTOBIPHOCTI) MOBHHHI 30epiratucs B HeoOpooieHomy Burisii B [15]]
MPUCTPOIB OOMIKY I MaTH HaIiHHWIA 3aXUCT BiJ HECAHKIIIOHOBaHOTO jpoctymy [27]. [Hmia dacTuHa
ACKOE € cyro indopmariiiinoro cuctemor (IC), ska BuUMipIOBaIbHUX Omepalliii He BUKOHYeE. B
nporieci cBoro ¢yHkmionyBanus IC onepxkye Big BIC nepBunHI maHi 1 migmae ix oOpoOaeHH0, i
9yac SKOTrO IOXMOKHM pe3y/bTaTiB BU3HAYAIOTHCS JIMIIC MOXHMOKAMU TICPBUHHHX JIaHHX Ta
noxubkamu okpyrienus [29 — 30].

Ananizyroun ctpyktypy posnoaiieHoi ACKOE B ymoBax enepropunky Ykpainu (puc.l)
norinbHO BuAUMTH BIC Ha piBHI ACKOE 00’€kTiB 001Ky, SIKI € CYKYIHICTIO 3aHECEHUX JI0
Hepxpeectpy VYkpainm abo Merposoriuno arectoBanux 3BT, ycraTrkyBaHHs 30upaHHS,
oOpobOnenHs 1 30epexxeHHs 1Hpopmarllii, 3aco0iB 3B’s3Ky, 3aco0iB CHHXpOHi3alii yacy,
GyHKIIIOHANTEHO 00’ €MHAHUX Ui 3a0e3MedYeHHs] OOJIKY eNEeKTPUYHOI EHeprii, peai3yroTh
3aBepIICHY MPOLEAYPY BUMIPIOBAaHb 1 MAIOTh HOPMOBAHI METPOJIOTiuHI Xapakrtepuctuku (MX) [24,
34]. Binmiaaoro ocobnuBicTio ACKOE o0'extiB 00miky sik BIC, € nassricts [1B]], sika MicTUTB
nepBuHHI AaHi o0miky. Came s 00’€kTy OOJIKYy MalTh BH3HAYAaTUCh OOCSATH KOXXHOTO 3
MIPOJYKTIB, SIKi IPOAAIOTHCS/KYIYIOTbCS HA PUHKY.

ACKOE o00’ekTy 00JiKy CTBOPIOETHCS Ha O0O0’€KTI aBTOMarHW3alii 3 BHMIPIOBAILHUX
KOMILIEKCIB Ta mpucTpoiB obuiky (I10), 3’enHanux Mixk co0or0 JiHIsIMHA Ta KaHanaMmu 3B’s3Ky. Ha
mijgcraBi iHMoOpMali, sKka HAJXOAWTh BiJ BUMIPIOBAILHHUX KoMmIuliekciB, [IO oOuwuciroe maHi
KoMepiiitHoro o6miky, 30epirae ix B I[IBJ] Ta 3a6e3nmeuye moctyn go IIBJ] uepe3 uudposi
KOMYHIKaliliiHi iHTep¢eiicu. 3a MeBHUX YMOB JaHi OOMIKYy MOXXYTb 4aCTKOBO OOYMCIIIOBATHUCH Ta
30epiraTucsi Ha PiBHI BHUMIPIOBAJIbLHUX KOMIUICKCIB. BUMiproBaJIbHUI KOMIUIEKC pa3oM i3 JIIHI€I0
(xaHanmoM) 3B’SI3Ky, 110 3’€nHye Horo 3 BigmoBigHuM BXxoxoMm 10, ta wactunoto 10, sika 3uuTye
(mpuiimae), oOumciroe, 30epirae Ta BiOOpakye HaHI KOMEPIIMHOTO OOJIIKY eIeKTPOSHEprii,
MOB’sI3aHI 13 UMM  BHUMIpPIOBAJIbHUM

INepenaBanns qanux
KOMepHiifHOro 06Ky Ha
Bepxi pisai ACKOE

KOMILIEKCOM, YTBOPIOIOTH BHMipHOBAIbHUIN
kanan (BK) ACKOE 06’exty o6miky [34].

Po3pizustoTh  cuctemMu, B SKUX
iHdopmaris nepemgaerses a0 [10 y Bursai

imoynbciB (imoyascHi BK), 1 cuctemu, B I
Akux 1HpopmMmaris nepemaerscs ao I10 y
BurisaAl mudposoro xoxny (uudposi BK)
[32]. B nmepmomy Bumamky (puc.2)
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JYUIBHUKYA €JIEKTPOCHEPTii, K1 BXOJATH 10

CKJIaly BUMIPIOBAJILHUX KOMIILJIEKCIB,

BHUMIPIOIOTh AKTHUBHY €JEKTPUYHY EHEprito

Ta/abo IHTErpOBaHY B 4Yacl pPEAKTHUBHY

MOTYXKHICTh B MPSIMOMY Ta/ab0 3BOPOTHOMY

Hanpsimkax. III1 3a3Buuail iHTerpoBaHi 10
JTYUIBHUKIB 1 TEPEeTBOPIOIOTh KIUIBKICTh

aKTHBHOI eJIeKTpoeHeprii (IHTerpoBaHOi B

yaci pPEeaKTHUBHOI MOTY)KHOCTI), BUMIPSIHOI

Bumipropabauii kommuiekc 1 Bumiproanbuuii Kommiexc 2 Bumiprosanbauii kommieke N

Puc.2. Cxema no6yznoBu ACKOE na 6a3i iMITyIbCHIX BUMipIOBAJIBHUX KaHAIIB



OTIOPHUM JIYMJIBHUKOM, B KUIBKICTh IMITYJIbCIB (YUCIO-IMITYJILCHUN K0T). OCTaHH1 MTepeaaroThCA 110
1O nporoBumM mdiHisIMH 3B’s13Ky. 3acTocoByloTh mnpuenHanus III1 go IO 3a aBompoBigHOIO
CXEMOI0, 33 CXEMOIO 31 CIIIBHUM «+» (COUIBHUM «—») a00 3a MATPUYHOIO cXeMOoto (puc.2). 3 MEeTOr0
3a0IIa/KCHHS KaO0enbHOT MpoayKIii aiis nepenaBanus ganux mixk [T ta 1O B meBHHX BUMaIKaX
3aCTOCOBYIOTH MpUCTpoi 30upanus nanux (I1310).

Ha migcraBi KimbKoCTi IMIynbCiB, 1o Hamiinum g0 I[10, Ta MmBUAKOCTI iXHBOTO
HaaxomkenHs, [1O 3a mgomomoror iHTerpoBaHoro mnporpamuoro 3abesmeuyeHHs (I13) oGuwmcmioe
JaHl KoMeplliiHoro o0uiky, 30epirae ix B IIBJl Ta 3a6e3neuye moctynm mo I1BJ] uepe3 nudposi
KOMyHiKariiHi iHTepdeiicn. Ha mpoMy mpuHIIMIT 3aCHOBAHO 0araTto BITYM3HSHHX CHCTEM OOJIIKY
enektpoeneprii: KTC KMUYC ILT5000, ITEK-210, CMUHOT-1, a TakoXX CHCTEMH 1HO3EMHOTO
BUPOOHMIITBA, SKI 3aCTOCOBYIOThCSA B Ykpaini, Hampukiaan: MUCD (JlutBa), KTC «Dueprus»
(Pocist), MEGADATA (Shlumberger, ®pantiist). Ilepearamu takoi ctpykrypu ACKOE € Bucoka
IIBUJIKICT OOYMCIICHHS, BiTOOpakeHHs 1 mepeaaBaHHs 1H(OPMAILIHHOI MEPEKEI0 TaHUX OOIIKY,
30KpeMa, — arperoBaHMX JaHHWX, MOXJIMBICTH 3acTocoByBaHHA y ckiamni ACKOE pizaux tumis
TYMIBHUKIB, Bl IHAYKOIHHUX 70 OaraToyHKIIOHAJBPHUX  EIEKTPOHHUX  JIYMIBHUKIB
CIIGKTPOCHEPTil, a TaK0oX TOPIBHAHO HU3bKa BapTicTh. DyHKmioHambHI oOMexeHHs ACKOE
MIEPILIOTro TUILY, IKi TOOyI0BaHO Ha 6a3i imnynscHUX BK, 3yMOBiIeHO ABOMA MpUYKMHAMMU:

" [epenaBaHHS IMIYJIBCIB BiJ] BUMiIpIOBaIbHUX KoMIUIEKCiB 10 11O BigOyBaeThCsi MPaKTUYHO B
peanpHOMY Yaci;

" TepBUHHI JaHi, 0 HaAXOoAATh 10 [1O Biag BUMipIOBATBHUX KOMIUIEKCIB, MICTSTh IHTETPOBaHY B
qaci iHpopmario.

Buxomsiun 3 mporo B ACKOE mnepmioro Tumy naHi oOmiKy OOYHCIIOIOTBCS (30KpeMa,
arperyrThes), BiTIOOPaKyIOThCA 1 IepealoThCsl HAa BEPXHI PIBHI MPAKTUYHO B PEaJbHOMY 4aci, 110
N03BOJIsIE  €(PEKTUBHO BHKOPHCTOBYBATH TaKi CHCTEMH HE JIMIIE JUIsI KOMEPLIMHOTO 00Ky
enexktpoeHeprii, a i juia koutposto [IIIPE [35]. Inma cyrreBa nepeBara ACKOE mnepmioro tumy
MOJISITa€ B MOXJIMBOCTI BUKOPUCTAHHS B IXHbOMY CKJaJli OyAb-SKHUX JIIYMIBHHUKIB €JIEKTPOEHeprii,
JOMYIIEHNUX JI0 3aCTOCYBaHHA B YKpaiHi: eJeKTPOHHI JIYMIbHUKH BUIYCKAIOTHCS 3 BUPOOHUIITBA 3
inTerpoBanumu [1I1, iHaykuiiiai miumibHuku obnanuyrotees [T Ha etami BUpOOHHUNTBA, MiJ Yac
peryntoBaHHs a00 pEMOHTY.

Kpim Toro cmin 3a3naunt, mo ACKOE mnepmoro Tumy Mano KpUTHYHI 10 OJHi€l 3
HallBaIMBIIIMX YMOB e€(QEKTUBHOIO 3acTocyBaHHs posnoauieHux BIC — cuHXpoHHOCTI
BUMIiproBaHb [23]. OCKUTBKH YIPaBIiHHS MPOIEIYPOI0 BUMIPIOBaHb Ta BU3HAYEHHS JAHUX OOJIIKY
3aiicHIoeThea B Macitadl dacy [1O, mns 3a0e3medeHHs CHHXPOHHOCTI BUMIPIOBaHb JIOCTAaTHBO
npuB’si3ati mkany uvacy (IIIY) inTerpoBanoro roauHHuka IO 1m0 HalioHaJbHOI HIKaIH
koopauHoBanoro yacy (HIIKY) [36 — 46].

3 TOuKH 30py KOMEpPIIIHHOrO 00Ky enekTpoeHeprii rojoBHUM Hemomikom ACKOE
MIEPIIOTO THUITY € HEOOX1HICTh TIepeIaBaHHs JIHISIMHU 3B'13Ky HeoOpoOeHo1 iHdopmartii (iMIyIbCH)
1, SIK HACJIIJIOK, IMOBIPHICTh BTPATH JaHUX Y pa3i MOMIKOJKEHHs JIiHIT 3B's13Ky. OOMEKEHHSIM TaK0X
MO’KHa BBA)KaTH HEMOXJIMBICTh BU3HAYEHHS B TaKMX CHUCTEMaX MHUTTEBUX 3HAYEHb MOTYXHOCTI 1
napaMeTpiB peXHUMIB EJIEKTPUYHOI MEpeki BHACIOK TOro, II0 IEpPBMHHA BHMIpIOBAIbHA
iHpopmanis HaaxoauTh 10 10 y Burmsai interpansHux ganux. Tomy ACKOE nepiioro tumy He
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MOXe OyTH 3aCTOCOBAaHO JIJisi KOHTPOJIO YaCTOTH MEPEXi, PIBHS HANMPYTH, CHIIM EIECKTPUIHOTO
CTpyMy, COS((), MUTTEBOI IOTYXHOCTI TomIO [47].

B ACKOE napyroro tumy (puc.3)

IepenaBanus nannx
KOMepiiHoro 06Ky Ha
BepxHi piBai ACKOE

napamMeTpu  OOJiKy  BHU3HAUYAIOTBCA 1
30epiraroThCs 6e3mnocepeHbO B
OaraTopyHKIIIOHATBHHIX EIEKTPOHHHX
TYHIBHUKAX  enekTpoeHeprii  (Smart-

miumiapHukax). IO B Takux cHcTeMax
_———————i /————J\\
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(ToMy B cucCTeMax Jpyroro THILy 3aMiCTb

RS-232

BHU3HAUEHHS «IIPUCTPIH 00Ky » cL

3aCTOCOBYIOTh ~ BHU3HAYECHHS  «IIPUCTPIi

36I/IpaHH$I Ta nepecaaBaHHs JaHUX»

MIBIA/). B Takux cucremax [13I1]] moxe _ . L : L LI
3a0e3neuyBaTd arperyBaHHs JaHUX Ta i, o, M, , o, M,
BU3HAUEHHS  JOJATKOBUX  I1apaMeETpiB S B S Sy S
00Ky, HaIpUKJIA]I, MIPOTHO30BaHMUX | \:1 , ' \:1
BEJIINYNH €JIEKTPUYHOL MOTY>KHOCTI [;E TC] ™ E} [EFT Tc]
(emexTpocIoXKUBaHH), a TaKOX 30epiratu | I I | | |
AaH1 KOMeleI/IHOFO O6H1Ky y BJIaCHIU B prenm 1 if komrLIeKe 2 Bunipiopazbinii kommiexe N
IIB/I. 3a TaKuM IIPUHLUAIIOM

(bYHKHiOHYIOTL CUCTCMH DATAGYR Puc.3. Cxema nobynosu ACKOE na 6a3i muppoBHX BUMipIOBAIbHAX KAHAIIB

(Landis+Gyr, Ilseiinapis), COLLECTOR

(Shlumberger, ®panmis), ALPHA PLUS (Elster-Metponika, Pocis) Tta Oararo inmmx. IIpo
ocobimuBocti ACKOE napyroro tumy, siki nodyaoBaHo Ha 6a3i nuudposux BK, geranbho Hnutocs B
[32]. ACKOE napyroro Tumy BHMararTh 3aCTOCYBAaHHS B CBOEMY CKJaji OaraToyHKI[IOHATBHUX
€JIEKTPOHHUX JIYMJIBHUKIB €JEKTpOoeHeprii (3a3BUYail OJHOTHUIIHUX) 1 XapaKTepU3YKOThCS
JIOCTaTHO BHUCOKOK HAJINMHICTIO, 110 3yMOBIIOE iXHIO TMOPIBHSHO BHUCOKY BapTiCTh. BTiMm cnin
3a3HaunuTH, Mo ACKOE gapyroro tumy Takok MaroTh mneBHI oOMmexkeHHs. LlIBuiakictb oOMiHY
iHpopmartriero mix BuMiproBaibHUME KoMiuiekcamu Ta [13I1]] 8 ACKOE napyroro tumy He3HayHa
(Bukmrovaroun Bunagok nodynosu ACKOE 3a panianbHOI0 cXeMOI0, BapTiCTh SKOT HaJTO BUCOKA),
BHacliok yoro obuucnenus IITPE, oco6nuBo arperoBanux, B 6inbmocti ACKOE npyroro tumy,
Kl Ha el uac 3acTOCOBYIOTbCS B YKpaiHi, HeMOxJnBO. [y 3a0e3neueHHs CHHXPOHHOCTI
BuMiptoBanb B ACKOE npyroro tumy HeoOxinHo 3abe3neuutu mnpus’si3ky LY iHTerpoBaHux
roguHHUKIB [I3I1]] 1 kokHOTrO 0araro(yHKI[IOHAILHOTO €JIEKTPOHHOTO JIYMIbHUKA €JIEKTPOEHEeprii
no HIIKY, mo 3 npWyuH, JAOKIAIHO BHWKIAJeHUX B [32], € HeTpHBIAJIbHHM 3aBIaHHAM JUIS
JTYUIBHUKIB, SIKI 3aCTOCOBYIOTHhCS B YKpaini. Buacmigok 3aznauenux HepomnikiB ACKOE npyroro
THUITY IPAKTUYHO HE MOXe OyTH TOCTaTHBO €PEeKTUBHO 3acTocoBaHo Juisd KoHTposito T1TTPE.

Hespaxkatoun Ha neBHi oOmexeHHs, came ACKOE npyroro tumy HaOynu MOLIMpPEHHS B
VYkpaini octranHIM yacoM. L{e 3yMoBIIeHO KiJTbKOMa IPUYMHAMH, aJie TOJIOBHOIO BBAXKAETHCS BUCOKA
HagiiiHicte ACKOE, mo nmo6ynosani Ha 6a31 uudposux BK. Jlani o6miky B Takux ACKOE
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BHUMIPIOIOTHCS, OOUHCITIOIOTRCS Ta 30epiratoTbes Oe3nocepenupo B [1B]] GaratodyHKITiOHATBHOTO
€JIEKTPOHHOTO JIYMJIbHUKA EJEKTPUYHOI EHeprii, BCTaHOBJIEHOI'O B TO4YIl BUMipioBaHHA. Lls
oOCTaBMHA BUKIIOYAE PU3UK BTPATH KOMEPIIHHUX JAHUX BHACIIJIOK IMOIIKO/DKCHHS JiHIA abo
kananiB 3B’sa3ky 3 [I3I1/1. Tepmin 30epiranus naHux komepiiiiiHoro oOuiky B [1B]] 3aneuTh Bix
TUIY JIYMJIBHUKA 1 MOKe CTaHOBUTH Bix 45 ni6 (BusHaueno [24]) mo poky. [Ipotsirom ychoro
TepMiHy 30epiranHs gaHi o0Jiky Moxke OyTu 3untano 3 1B/ miunnbHuKa 1 3aBaHTaXEHO 10 Oa3u
nanux (bJ) ACKOE nokanbHOTr0, perioHajJbsHOTO Ta IEHTpaIbHOTO piBHIB (puc.l). Takum dynHOM,
naHl 00JIiKy OaraTOKpaTHO IyOJIOIOTHCA 1 30€piraloThCsi B TEPUTOPIAILHO po3noaiuteHii bJl
ACKOE. B pa3i BUHUKHEHHsI CyIepeUOoK 00 JOCTOBIPHOCTI IIMX JaHUX 3alHTEPECOBaHI CTOPOHHU
MOXYTb 3BEpHYTHCH Oe3nocepennbo 10 [15]] 6araToyHKIIIOHAIBHOTO €IeKTPOHHOTO JIYMIbHUKA
eJIEKTpOeHeprii B ToUli OOJIKY Ta MOPIBHATU iX i3 JAHWUMH, IO 30€piraroTbcs Ha PI3HUX PIBHIX
posnoninenoi ACKOE. Jlo Toro », BuXim 3 Jiagy OJHOTO JIYMJIBHUKA 332 TaKOK CXEMOK HE
NPU3BOJUTH J0 BTPATH JAaHUX IO IHIIMX TOYKax BHMiproBaHHS (00miky). Bei 1i oOcraBuHH 1
3YMOBJIIOIOTh BUCOKY HaJIHHICTh, a BIAMOBITHO — i po3noBcropkeHicTh B YKpaiHi ACKOE na 6a3i
nudposux BK.

Axne mig yac mibepaizanii puHKY eJIeKTpUYHOI eHeprii 1o TunoBux cxem noodynosu ACKOE
CIiJl MIAXOAUTH MPHUHIIMIIOBO, 3 CUCTEMHHX MO3MIIH, JETaNi3yloun 1 HOPMYIOUYH TEXHIYHI BUMOTH
no ACKOE Bcix piBHIB, 1 HE JIOMYCKalOUd HEOOTPYHTOBAHUX BIIXWUJICHBb BiJ] HOPMOBAHMX BHMOT,
AKI MOXYTb MPHU3BECTH 10 BTpaTH (YHKI[IOHATBHOCTI CUCTEMH 1 HEMOKIHUBOCTI ii e€)eKTUBHOTO
3acTOCYBaHHA Ha JibepanizoBaHOMY puHKY. BpaxoBytoun nepesaru Ta Henoniku ACKOE nepiioro
Ta JAPYroro THMIB, ciix BukopuctoByBatH Taky cTpykrypy ACKOE o00’ekty o006miky, ska
3a0e3NeunTh BIAMOBIIHUI PiBEHb HAMIMHOCTI OONIKY €NEKTpPOCHepTii i, pa3oM 3 THUM, HaJacThb
MmoxmBicTe kKoHTpouto [ITIPE Ha piBHI 00’€kTiB OOMNIKY i MepenaBaHHs BU3HAYEHUX 3HAYEHB 10
ACKOE BepxHiX piBHIB y pealbHOMY Yaci.

Zaranery crpykrypy ACKOE 00°ekTy 00Ky, mo 3a0e3nedye HaIIWHUNA O0OJIK
enekrpoeneprii, koHtpons [I[IPE B peanbHOMy uaci ta iHdopmaniiiny B3aemoniro 3 ACKOE
BEpXHiX piBHIB HaBeneHo Ha puc.4d [32]. 3ampomnonoBana tunoBa ACKOE 00’ekty 00Ky
CKJIa/Ia€ThCs 3 BUMiproBaIbHUX KomiuiekciB, [10 Ta I13I1/], 3’eananux miHisMU Ta/ab0 KaHalIaMu
3B’3Ky. PO3pi3HAIOT BHMIPIOBANIbHI KOMIUJIEKCH, TNPU3HA4Y€HI s KOMEpLIHHOro 00Ky
eJIEKTPOEHEPTii B TOUKAaX HAa MEX1 cy0’€KTa 13 CYMDKHUMU CyO’ €KTaMM PUHKY €JIeKTPUYHOI eHeprii,
Ta TEXHIYHOTrO (TEXHOJIOTIYHOro) o0miKy enekrpoeHeprii B Mepexi cy0’ekty. lo ACKOE 06’exty
00JIIKY MOXYTh TaK0XX BXOAMTH 3acO0M B1OOpaKE€HHS Ta JOKYMEHTYBaHHS JaHMX KOMEPLIHHOTO
001Ky, HapUKIIaJl, — aBToMaTu30BaHi podoui Micus (APM) onepartopis.

Jlo ckiany BHMIpIOBIBHUX KOMIUIEKCIB B 3araibHoMy Bumajaky Bxoasats TH, TC,
ocHoBHUH (JIY,) 1 ayomrorounii (JIY,) miumnbHuku enexkrpoeneprii 3 interposanumu 111 ta npunan
koutponmo (ITK) mokasuukiB sikocti enektpoeneprii (ITSE). TH i TC 3aiiicHoO0Th MaciiTaOHe
MEPETBOPEHHSI TMEPBUHHUX 3HAU€Hb HANpPYrd 1 CTPyMy B TOYIll BUMIPIOBaHHS Yy BTOPHHHI
yHipIKOBaHI 3HAUEHHS HAMNpPyrd 1 CTPpyMy, HPUMHATHI JUIsl NPSMUX BHUMIPIOBaHb, a TaKOX
3a0e3MeuyloTh 130JI0BaHHS BHUMIPIOBAJIBHUX MPHIAAIB, 3 SKUMH MPaLIO€ OOCIYroBYHOUUi
MepCOHaJ, BiJl KUJT BUCOKOT Hanpyru. JliuniabHUKH enekTpoeneprii 3 BOynoBanumu I111 3ailicHIOIOTE
BUMIPIOBaHHS aKTHUBHOI €JIEKTPUYHOI eHeprii Ta/abo 1HTEerpoBaHOi B Yaci peakKTHUBHOI €JIEKTPUYHOT
MOTY)KHOCTI, II0 TEpeTiKaroThb B TO4YLl OOJIKy B NpsAMOMY Ta/ab0 3BOPOTHOMY HAIpsIMKaXx,
B1JI00pakeHHs BUMIPSHUX 3HAUYEHb Ha BIUIIKOBOMY MPHUCTPOI (Tabio) 1 MepeTBOPEHHSI BUMIPSIHUX

17



3Ha4YeHb C€Heprii (IHTEerpoBaHOi MOTYXHOCTI) B HUGPOBUH Ta/ab0 YHCIO-IMITYJILCHUNU KOJI.
bararodyHkIi0OHaTIBHI €JEKTPOHHI JIIYMIIBHUKHU €JIEKTPOCHEPTii 101aTKOBO 31 ICHIOIOTh:

IMepenaBanns nanux
KOMepLiiiHoro o6miky Ha
BEpXHi PiBHI PO3MOLICHOT
ACKOE

> APM

311 < > o
— —>
4oL

NN N

Touku koMepIiiiHOro 00Ky HaJXO/KEHHs eJIeKTPOeHeprii B Mepexy (BIIIYCKy eleKTpoeHeprii 3 . . . . N
. ] .. X s TOUKH TEXHIYHOTO (TEXHOJIOTIYHOr0) 001iKy eTeKTpoeHeprii B Mepexi cy6’ekTa
Mepesxi) cy0’ekTa Ha MeXi i3 CyMiKHMMH Cy0’€KTaMH eHepropHHKY

sl — I\
NTTv

TIK [1E TIK TISE TIK [1E

Puc.4. Cxema nmodynosn ACKOE na 6a3i mudpoBuX Ta iMITy/IbCHEX BUMipIOBAIBHIX KaHAIIIB

"  BiIIK Yacy BiJ] 33aHOTO MOYaTKOBOTO 3HAYCHHS Ta ()OPMYyBaHHS IHTEPBAIIB Yacy Ha MiACTaBi
MIOKa31B IHTETPOBAHOT'O T'OIMHHUKA,

= 30epiranHa B IIBJl mapamerpiB o0OdiKy, KOHCTaHT Ta IHIIUX CIYXOOBHUX JaHUX, SKI
3aBaHTAXYIOTHCS J10 JIYWIbHUKA I11]1 4ac HOro napaMeTpyBaHHS,

* BHU3HAuYEHHs (IUIAXOM OOYMCIICHHS, OPIBHAHHSA, (DIKCYBaHHS TOIIO) MEPBUHHUX JAAHUX OOJIKY
(mapameTtpiB 00JIIKY) MO TOYIll BUMIprOBaHHs 1 30epiranHsa ix B IIB/] miunnpHuKa mpoTsrom
TEpMiHY, BIIIOBIIHOIO BUOPaHOMY TUITY JTIUNIIBbHUKA;

" BHUMIPIOBAHHS (3a 3allMTOM) MOTOYHHUX IApaMETPIB PEXKHUMIB €JIEKTPUYHOI Mepexi (4acroTa,
Hampyra, CHja CIEKTPUYHOTO CTPyMy, COS((), MHTTEBI 3HAYCHHS AKTUBHOI, PEaKTHBHOI i
MTOBHO{ MOTYHOCTI TOIIO);

" [epelaBaHHs NEPBUHHUX JaHUX 00Ky, 110 30epiratothes B [1B]] nmiunnbHUKa, Ta BUMIPSHUX
3HaYeHb MapaMeTPiB peKUMIB eleKTpU4HOiI Mepexi Ha BepxHi piBHI ACKOE 3a 3anutom.

[IK TIAE npusHaueHo a7 BUMIPIOBAHHSA 1 KOHTPOJIIO TOKa3HUKIB SKOCTI €IEKTPUYHOL
eHeprii B Toukax OOJIKYy eleKTpoeHeprii (mepeBakHO KOMEPIIIHHOTO) 3 METOI0 KOHTPOJIIO SKOCTI
€JIEKTPOEHEPTii, 10 MOCTAYaETHCSA B TOUL O0JIIKY, Ta BpaxyBaHHs AKOCTI €IEeKTPUYHOI Heprii i
yac 3/11iCHEHHS KOMEPLIMHUX PO3paxyHKIB.
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I1O 3niiicHIOE:

BI/IJTIK Yacy BiJ 3aJ1JaHOTO IMOYaTKOBOTO 3HAYCHHS Ta (POpMyBaHHS 1HTEPBAIIB Yacy Ha MiJCTaBl
MOKa3iB iHTErPOBAHOTO I'OJIMHHHKA,

30epiranus B IIBJ[ mapamerpiB 00JiKy, KOHCTAHT Ta IHIIMX CIY>KOOBUX JaHHX, SKi
3aBaHTaXyrOThcs 10 10 mij yac Woro napaMeTpyBaHHS,

34UTYBaHHs (TIpUMMaHHS) IMITYJIbCIB, IO HAIXOIATHh BiJ BUMIPIOBAIBHMX KOMIUICKCIB, Ta
30epiranus ix B [1B/];

Ha MiJACTaBl MPUHAHATOI KUIBKOCTI IMIYJbCIB, IIBUAKOCTI iIXHBOT'O HAJXO/PKCHHS Ta IOKa3iB
IHTErpOBaHOI0 TOJAMHHUKA BU3HAYCHHS (IIJIIXOM OOYHMCICHHS, OPIBHAHHS, (DiIKCYBaHHS TOIIO)
MEPBUHHHUX JaHUX OOJIKYy Mo Todkax oO0jiky i 30epiranHs ix B I[IBJl mpotsrom TepMiny,
BiAMOBiIHOTO BUOpanomy tumy I10;

arperyBaHHsl MEPBUHHUX JaHUX OOJIKYy 3a 3aJaHUMHU AJITOPUTMaMH, BU3HAUCHHS JaHUX IO
rpynax o0umiky Ta 30epiranHsi arperoBanux nanux B [1B/] mporsrom BiamoBinHOTro BUOpaHOMY
tuny 110 tepminy;

BU3HAYCHHS 32 33J]aHUMH aJITOPUTMaMH MIPOTHO30BAHUX BEJIMYMH BUKOPUCTAHHS CJIEKTPUYHOT
MOTYXHOCTI (eHeprii), 30KpemMa, arperoBaHmXx;

Bi/I0OpakeHHA Ha Ta0J0 BM3HAYEHUX 3HAYCHb MEPBUHHUX JAHHUX OONIIKY Ta MPOTHO30BAHUX
BEJIMYMH BUKOPUCTAHHS €JIEKTPUYHOI MOTYKHOCTI (€Heprii), 30KkpemMa, arperoBaHmXx;

nepeaBaHHs BH3HAYCHUX 3HAYCHb NMEPBUHHHUX JAHUX OOJIKY Ta TPOTHO30BAHUX BEIUYHH
BUKOPHUCTAHHS EJIGKTPUYHOI MOTYXHOCTI (eHeprii), 30KkpeMa, arperoBaHux, Ha BEPXHi piBHI
ACKOE aBTOMaTH4HO 32 33JITaHUM PO3KJIaJIOM Ta/a00 3aITUTOM.

IT3I1/1 3aiticHtoE:

BIJUTIK Yacy BiJl 33/1aHOTO [TOYAaTKOBOI'O 3HaYeHHS Ta (OpMyBaHHS 1HTEpBaJIIB Yacy Ha MiJCTaBi
MIOKa31B IHTETPOBAHOT'O T'OIMHHUKA,

30epiranHa B IIBJl mapamerpiB o0O0diKy, KOHCTaHT Ta IHIIMX CIYXOOBHUX JaHUX, SKi
3aBaHTaxyroThes 10 [I3I1]] mix yac fioro mapameTpyBaHHS;

3UNTYBaHHS TMEPBUHHUX JaHUX 0OJiKy Ta 1HmUX naHux 3 IIBJl Oararo¢yHKIiOHaTBHUX
eJIEKTPOHHUX JTiuniabHUKIB enekTpoeHeprii 1 [IK TISE, mo BXoaaTh 10 ckiIany BUMIpIOBaIbHUX
komruiekciB, Ta [10 1 30epiranns 3untanux ganux B [1B/];

OOpOOJIEHHS 3YMTAHUX JaHUX 3a 3aJaHUMU aNTOPUTMAaMU (30KpeMa, OOYMCIEeHHsSI BTpar
€JIEKTPOCHEPTii Ta MPUBEICHHS MEPBUHHUX JAaHUX OOJIIKY JO MEXI OaJlaHCOBOI HAJEXKHOCTI,
arperyBaHHsl Ta Bepu(iKyBaHHS JaHUX TOILO), BUSHAYEHHS JTaHUX KOMEpIiifHOro oOJiKy Ta
30epiranns ix B [IB/] mpoTsirom TepmiHy, BiAnoBigHOro BuOpanomy tumy [1311/];

BHU3HAUEHHS 32 33/IaHUMHU aJITOPUTMAMU IIPOTHO30BAHUX BEJIMYMH BUKOPHUCTAHHS €JEKTPUYHOT
MOTYKHOCTI (€Heprii), 30KpemMa, arperoBaHmXx;
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® OO4YWCIICHHS  BIIXWICHh  IOTOYHHUX 1  TPOTHO30BAHUX  IapaMEeTPiB  PEKUMIB
€JIEKTPOCTIOKUBAHHS, 30KpeMa, arperoBaHUX, Bil 3aJaHUX JIMITIB (TUTAHOBUX BEIHYWH), Ta
30epirannsa o0uncinenux 3Hadens B [1B/1;

* BigoOpakeHHS Ha Ta0JI0 BU3HAYCHHMX 3HAYCHb NMEPBUHHHUX JAaHUX OOJIIKY Ta MPOTHO30BAaHHX
BEJIMYMH BUKOPHUCTAHHSI €JIEKTPUYHOI MOTYKHOCTI (€Heprii), 30KpemMa, arperoBaHux;

" [epeJaBaHHs BU3HAYCHHMX 3HAYCHB JaHUX KOMEPIIIHHOTO OOJIIKY (aHUX, TPUBEICHUX 0 MEXI
0aJaHCOBOI HAJEKHOCTI EIEKTPUUHUX MEPEXK), IEPBUHHUX JaHUX OO0JIKY, BUMIPSHUX 3HAYCHD
MapaMeTpiB PEXUMIB EIEKTPUYHOI MEpEeXi Ta MPOTHO30BAHMX BEJIMYUH BUKOPUCTAHHSI
eJIEKTPUYHOI TOTYXHOCTI (eHeprii), 30kpema, arperoBanux, Ha BepxHi piBHI ACKOE
ABTOMATHUYHO 32 33JIaHUM PO3KJIaJIOM Ta/a00 3a 3alUTOM.

" CHHXPOHI3AI[Il0 TOKa3iB IHTErPOBAHOIO TOJWHHUKA 13 TOKa3aMU ETAIOHHWX T'OJUHHUKIB,
noctynHuMH iHGopmaniiiHoo Mmepexxeto ACKOE BepxHiX piBHIB, Ta KOpUTYBaHHS IOKa3iB
IHTETPOBAaHMX TOJAMHHUKIB 0araToyHKIIOHATBHUX €JIEKTPOHHUX JIIYMIBHUKIB €IeKTPOCHEPTii,
TIK IT4E 1 1O 3a noka3zamMu BiIacHOTO rOAWHHUKA.

[Tix gac ¢pyukuionysanns [13I1]] 3a6e3neuye:

» o0OmiH iHpopmariero B peanbHoMy 4aci Mixk ACKOE Bepxwnix piBniB (JIYO, PY3, LIY3M) 3
omqHoro Ooky Ta ACKOE o00’ekty o00miky (6araroQyHKIiOHaJIbHUMH E€IEKTPOHHUMH
miynnmeHUKamu enektpoeneprii, [TK TTAE, T1O, snacue [1311]]) 3 apyroro 60oky;

» vyHidikanito cnenudikamii i GopMaTiB 1aHUX, IO MEPETAIOTHCS, Ta MPOTOKOIIB OOMIHY ITUMH
naanmu Mixk ACKOE Bepxnix piBHiB Ta ACKOE 006’€ekTy 0057iKY;

=  wmapmpyruszanito ganux Mk ACKOE Bepxnix piBHiB Ta ACKOE 00’ekty 007iKy BiAIOBigIHO
710 TIPIOPUTETY JIaHUX, MPAB JOCTYITY KJIIEHTIB Ta YePTOBOCTI HAIXOPKCHHS 3aITHUTIB.

[Ticns crtBopeHHst Ha 00’ekTi aBromaruzauii ACKOE 00’exTy 0O0diKy mijuisira€ OLIHII
BiamoBigHocTi (10 2016 poky — nepaBHiii MeTposorivyniid atectanii //IMA/) 3 MeTOI0 BU3HAYCHHSI
il MX, NopiBHSAHHS iXHIX 3HAYE€Hb 13 HOPMOBAaHUMU Ta MIATBEPHKEHHS MPUIATHOCTI CUCTEMH 10
3actocyBanHs. B pesynbrari moOynoBu ACKOE 3a 3anmpornoHOBaHOIO CXE€MOIO Ha piBHI 00’€KTIB
00miky Oyne BuUMiptoBatucs, ¢GopMyBaTUCs 1 30epiraTucsi MPOTIroM HOPMOBAHOTO TEPMiHY MOBHA
iHpopmanisg, HeoOximHa s 3abe3nedeHHs koHTposto IIIIPE oG’ekty o6miky Ta 31aifCHEHHs
KOMEpLIHUX PO3paxyHKIB 3a €JeKTPOEHEpriio, 30KpeMa, 3 ypaxyBaHHIM ii SKOCTi, 3a OyIb-sIKOi
Mmojeni puHKy enekTpudHoi eHeprii. Kimientn ACKOE 06’ekty 006iiKy, B mepiry uepry onepaTopi,
aZIMIHICTpaTOpH 00JIIKY, arperaTopu AaHUX, B OyAb-IKUi MOMEHT Yacy 3MOXYTh OTPHUMATH JAOCTYI
10:

" JIOCTOBIpHMX (MiITBEP/DKEHUX TPOLEAYPOI0 BepHdikallii) AaHUX KOMEpLiHHOro 00Ky,
30KpeMa, arperoBaHuX, BU3HAYEHUX METpoIoriyHo arectoBanuM 3BT 1 mpuBeaeHux 10 Mexi
0aaHCOBOI HAJIEKHOCTI €JIEKTPUYHUX MEPEXK Cy0’€KTa PUHKY €JIEKTPUYHOI €Heprii;

" [epBUHHMX JaHUX OONiKy, BUMIpsHUX 1 copmoBanux 3BT, 3anecenumu a0 [lepxpeectpy i
JOMYIIEHUMHU JI0 3aCTOCYBaHHs B YKpaiHi;
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= akrtyanbHux 3HaueHb [IIIPE, 30kpema, arperoBaHux, mapaMeTpiB pEXUMIB €JICKTPUUHOT
Mepexi, MOKa3HUKIB SKOCTI JIEKTPOSHEPrii;

" [IPOrHO30BAHUX 3HAYEHD EIEKTPUYHOI MOTYKHOCTI (€IEKTPOCHEPTii), 30KpeMa, arperoBaHmXx;

* aHamiTH4YHOI 1HdopMmarii, ska GopmyeTrhest 3BT — npunagamu 00Ky eneKTpuYHOI eHeprii 3
METOIO BU3HAYEHHS CTYIECHIO JOCTOBIPHOCTI MEPBUHHUX JAaHUX O0JIIKY (’KypHAJIiB MMOIii).

JocTymHi naHi, 30KpemMa, arperoBati Juisi 00’ €kTy oOJIiKy, IPUBEIEHI 10 MEXi OalaHCOBOI
HaJIS)KHOCTI €JIEKTPUYHUX MEpPEkK CyO’€KTy PHHKY EJIeKTpUUYHOI eHeprii, BepudikoBaHi (MarOTh
BHCOKHH PIBEHb JOCTOBIPHOCTI) 1 MOXYTh OyTH BHKOPHUCTaHI 0€3 I0JaTKOBOTO OOPOOJICHHS.
3aBnanusa Ha piBHI ACKOE 00’e¢kTy 00JiKy JIMITIB MOTY)KHOCTI (IJIAHOBUX BEJIMYHUH IIOJI0
BUPOOJICHHSI/CIIOKMBAHHS €JICKTPOSHEPril) pa3oM 13 pe3yiabTaTaMyd NPOTHO3YBAaHHS 3a3HAYCHUX
BEJIMYMH HAJACTh MOXIIUBICTh ONEPATOPY OTPUMYBATH 0€3MI0CEPETHBO «3 MEPIINX PYK» TOTOBI IS
NPUAHATTS pillleHb JaHi MIOA0 YINPaBIiHHS MOMUTOM. Y MalOyTHbOMY CTaHE MOXIJIMBUM HaJaHHS
ACKOE o00’ekty 007Ky OKpeMHX (YHKII aBTOMATHYHOTO YIPABIiHHSI  PEKAMaMH
CJIEKTPOCTIOKMBAHHS (HANPUKJIAJ, VYIPABIIHHSA CHOKUBAYaMHU-PETYIIATOPAMH), IO TO3BOJHUTH
MIJBUIIMTA J1€BICTh OalaHCYIOYOro MeEXaHI3My pPHUHKY eJleKTpuyHoi eHeprii. B pesynbrari
CTBOpeHHSI BUCOKOHaiHuX OararodynkiioHanbHuX ACKOE 00’ekTiB 005Ky CHOKMBayi
OTPUMYIOTh MOXJIMBICTh 3aKyITOBYBAaTH HA PHUHKY €JICKTPOCHEPTi0 HOPMOBAHOT SKOCTI BiJIIOBITHO
70 3aKOHTPAKTOBAaHMX OOCATIB Ta Y3rO/DKEHUX PEXKHMMIB EIIEKTPOCHIOXKHMBAHHA. 3 1HIIOTO OOKY,
3acrocyBanHs Takux ACKOE cyTTeBo migBumuTh epeKTHBHICTS poOOTH OnlepaTopa puHKY.

[TepeBaramu 3anponoHoBanoi cTpykTypu ACKOE 00’exty 001Ky €:

" BHCOKa HAAIMHICTH KOMEpIIHHOTO OONIKY €JIeKTpOeHeprii, 3yMoBjieHa (POPMYBAHHSIM JaHUX
KOMepIiifHoro oO0miky MeTpoisioriuHo 3abesneueHumu 3BT, GaratokpatHuMm ayOitOBaHHIM
JaHUX KOMepLiHHOro 001Ky, yTBopeHHsM posnonineHoi I1B/l, 3acrocyBanHsM mpoueaypu
Bepudikauii I BCIX JaHUX, 110 BHUMIPIOIOTHCA (BHU3HAYAIOTHCs) O€3MOCEpeHhO Ha pPIBHI
iXHBOTO POPMYBaHHS — 00’ €KT1 OOJIKY;

"  MOXJIMBICTh BU3HAU€HHS Ta JocTyny B peanbHoMmy dYaci kiieHTiB ACKOE no mortounmx,
IHTErpaJIbHUX 1 MPOTHO30BAHMX 3HAYEHb MapaMeTpiB OOMIKY, 30KpeMa, arperoBaHHX, IO
0a3yeThcsl Ha BUCOKMX 00umcitoBasbHUX noTy)HOCTsX 10 1 TI3I1/1;

* 3a0e3neyeHHs] MPAaKTUYHO OJHOYACHOTO JOCTYNY KUIBKOX KIIIEHTIB A0 OYIb-SIKUX JaHUX
ACKOE, mo rpyHTyeTbCcsi Ha BHUCOKMX KOMyHiKauiiHux wmoxumBocTsax I[I3IT 1 IO Ta
3aCTOCYBAHHIO MEXaHI3MIB BU3HAUYEHHS MIPIOPUTETIB IaHUX;

= 3a0e3neyeHHs] BUCOKOTO DPIBHS 3aXUCTY JaHUX KOMEpLIMHOro OOMIKy Ta CIy:KOOBHX JaHUX
3aBJISIKU 3aCTOCYBaHHIO 0araTOpiBHEBUX aJIFOPUTMIB PO3MEXKYBaHHS IPaB JOCTYILY;

= Bucoka agantuBHiCTh ACKOE 10 akTyanabHOI MoOJeNi pUHKY €JIeKTPUYHOI eHeprii 3aBIsKu
MO>KJIMBOCTI akTyanizauii anroputMis pynkuionyBanass ACKOE nuisixom nepenporpamyBaHHS
T3,

Ocrtanne no03BonutTh BHKOpHCcTOBYBaTH ACKOE 00’exkty 00miKy 3a Oyab-fikoi Mojeni PHHKY
€JIEKTPUYHOI eHeprii.
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Ane Bci cipobu migBumuTu edektuBHICTh 3actocyBaHHs ACKOE B Ykpaini BUSBIATHCS
MapHUMH, SKIIO TEPMiHOBO HE BUPIIIUTH J1Ba HAWBAXKIUBIIINX MUTAHHA:

1. CrBOopeHHS Ta CBO€YAacHA aJamnTailisi HOpMaTUBHOI 0a3u moOya0BU Ta (YHKIIIOHYBAaHHS
ACKOE no akTyasnbHOi MOJIENi PUHKY €JIEKTPUYHOI €Heprii.

2. 3anpoBa/uKeHHS YHIPIKOBAaHMX TEXHIYHMX PIIIEHb Ha BCIX PIBHAX PO3MOALIECHOT
ACKOE puHKyY e1eKTpu4YHOi eHeprii.

HeBukoHaHHs 1IMX JBOX YyMOB Ipu3BeAe 10 HeedeKTUBHOCTI ab0 B3araji HEMOXJIMBOCTI
3actocyBanHd ACKOE B ymoBax i0epaii3oBaHOTO pUHKY €IEKTPUYHOI eHeprii YKpaiHu.

3. 3BACTOCYBAHHS ACKOE B YMOBAX JIBEPAJII3OBAHOI'O
PUHKY EJEKTPUYHOI EHEPT'II YKPATHU

JIume 3a YMOBH no0yI0BH BUCOKOHAIIHHIX MOBHOMACIITa0HUX
6araropynkuioHanbHUX ACKOE cy0’ekTiB pPHUHKY, fIKI Y3TO/JKEHO B3a€EMOAIIOTH MK CO0OK B
€nuHIN 1HbOpMaLIiHIA Mepexi, Ta IXHbOT'O 3aCTOCYBAHHS AJI1 KOMEPLIHHOTO OOJIKY €lNeKTPUYHOI
eHeprii, KOHTPOJIO Y3TrOJUKEHUX PEKHMIB €HEPrOBUKOPHCTAHHS Ta YNPABIIHHS IOMUTOM MOXE
OyTH CTBOPEHO TEpEIyMOBHU JUIS MiIBUIICHHS €()EKTUBHOCTI BUKOPHCTAHHS EIEKTPUYHOI eHeprii
KIHLIEBUMH CIIO)KMBAaYaMH, 10 BPEIITI PEIIT Ma€ MPU3BECTH J0 CTPATETIYHOI METH 3aIPOBAKCHHS
1 ibepanizamii puHKY €JIEKTPUYHOI SHeprii — CKOPOYCHHS BUKOPUCTAHHS BUKOITHOTO TMajvBa Ta
MOKPAIIEHHS eKOJIOT11 JOBKUILIS.

B 3aranmsHomy Bumanky ACKOE € cuctemoro peaabHOro 4acy, sika oJepkye iH(OopMalliro
BiJl JTIYMJIBHUKIB €JIEKTPOCHEPTIi Ta 3IHCHIOE 11 aBTOMaTHYHE 0OPOOJICHHS 3 METOI0 ONEPATHBHOTO
iHpopMyBaHHS Cy0’€KTIB PUHKY MPO MOTOYHI Ta iHTErpalbHI 3HAYEHHS BUPOOJIEHOI, BiAYIIEHOI,
nepeaaHoi, NpUUHATOI Ta CIOKUTOI eslekTpoeHeprii. ba3oBuM 3aco00M BUMIpIOBaHHS Ta OOMIKY
enekTpuyHoi eHeprii € miunnbHUK. Jlo lepxkpeectpy VYkpainu [48] 3aHeceHO moOHaj JABICTI
I’ SITAECAT TUMIB JIUMIBHUKIB €IeKTPOCHEPrii, cepell AKUX ONM3bKO M ATIACCSITH TUIIIB CTAHOBIATH
6arato(yHKIIOHAJIbHI €JIeKTPOHHI JIYMIBHUKH ellekTpoeHeprii. Came Taki JIYMIBHUKH ChOTOJHI
MacoBO BIPOBAKYETbCS JUIsI KOMEPLIHHOTO OOMIKY €JIEeKTPOEHEpPrii B ONTOBOMY Ta pO3piOHOMY
PUHKY enekTpuuHoi eHeprii. [1ig yac BuOOpy NMUMUIBHUKIB KEPYIOThCS nepeBakHO BuMoramu IKO
[24], TIKEE [3] i COY-P MIIE 40.1.35.110:2005 [49]. CnoxuBadi eleKTpOCHEprii 0 TOro X
MaloTh BPaxOBYBaTU peKoMeHalli enekrponepenaBanbHux komnaHiili — [IPT, no mepex gxux ix
npueaHano [3, 50].

Bigmosigao g0 m.3.8 [3] «VY pa3i BCTaHOBIEHHS a00 3aMiHU 3acO0iB OONIKY CHOKHBaYeM
eJIeKTpoIepeaaBalibHa OpraHizailis BIANOBIIHO J0 BUOPAHOIO CIOKHMBaueM BUIY Tapudy ... Ta
BUMOI HOPMATHBHO-T€XHIYHMX JOKYMEHTIB ... MAa€ 3alpONOHYBAaTH CIHOXHBauyy MepesiK
PO3paxyHKOBHUX 3ac00iB OONIKY €JIEeKTpUYHOi eHeprii Ta BUMIPIOBAHHS BEIWYMHU CIOKMBAHOL
eJIEKTPUYHOI TOTYXHOCTI, a TaKoXX IepeliK KaHaliB 3B'SI3Ky, SKUMU Mae€ 3abe3rnedyBaTHCS
nepefaya iHopmanii moao o0JiKy, y ToMy 4YHciai (opMmariB MpPEACTaBICHHS TaHUX I10J0
3a0e3MeyeHHs] MOXJIMBOCTI 3UMTYBaHHS JaHUX 3 3aco0iB OOJIKy eJIeKTpuuHOi eHeprii Ta/abo
JIOKQJIbHOTO YCTaTKyBaHHS 300py Ta O0OpoOKM JaHuX... Y pPEKOMEHJAIisX w0ioao BHOOpY
pO3paxyHKOBHX 3ac00iB 0OJIIKY €IeKTpUYHOI eHeprii Ta o0naJHaHHs, SKUM Ma€ 3a0e3MmeuyBaTucs
nepeaada iHGopmarii moa0 00Ky eIeKTPUYHOI eHeprii, eleKTponepeaaBaibHa OpraHizallis mMae
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BPaxOBYBaTH MOJJIMBICTh 0O0'€THAHHS JIOKAJBLHOTO YCTaTKyBaHHsA 300py 1 OOpoOKM JaHUX B
aBTOMAaTH30BaHy CUCTEMY KOMEPLIHHOTO OOMIKY eeKTPUYHOI EHEepTii».

Biamosignao q0 1.3.10 [3] TexXHIYHI peKOMEH 1al1lii MatOTh MICTUTH:
" IepeltiK JaHMX, M0 TepeIatoThCs JI0 eICKTpoIepeIaBalibHOT OpraHi3ailii;
"  TIPOTOKOIJI IIepe/IaBaHHs JIaHUX;
"  [epeNiK MiCIllb YCTAHOBJICHHSI 3aC001B 00IiKY;
"  [epeliK MiCIlb YCTAHOBJICHHS] KOMYHIKAIlIifHOTO 001aTHAHHS;

* j"HdopMaIio PO MapaMeTpyu KaHAIB 3B'A3KYy, SAKi OYIyTh 3aCTOCOBYBATHUCH ISl 3YMTYBAHHS
nanux 3 JIV30/] a6o oominy nanumu 3 ACKOE cnoxuBaua;

®  pEeKOMEHJallii 100 arapaTHOTO Ta MPOrPAMHOTO 1HTEpPEICy TIUMITHHUKIB,
" rpaHUYHI MOKa3HUKU MTOXMOKH BUMIPIOBAHHS 00CATY (KUJIBKOCTI) SIEKTPUYHOI €HEepril;
" TpaHWYHI MOKa3HUKHU PO3CHHXPOHI3alii yacy;

"  QIrOpUTM TMPUBEIACHHS JaHUX BHUMIPIOBaHb 3 JIYMIBHUKIB JO JaHUX, 110 OyIyTh
BUKOPUCTOBYBATHUCS JJIsl IPOBEACHHS KOMEPIIINHUX PO3PaXyHKIB,;

*  yMOBH critbHOTO BuKOpucTanus JIY30/1.

Takum uymnom [IKEE [3] menerytore enektpomnepenaBaibHuM kommnanism — [TPT mpaso
MIPOBAIUTH BJIACHY TEXHIYHY NOJITHKY 31 cTBopeHHs iHTerpoBaHoi ACKOE mnocravanbHHKIB Ta
CMOXKMBAYIB 3apaJl JOCSATHEHHS CTPAaTeriyHoi MeTH — NOOYJOBHU HaJIHHOIO MOBHOMACHITAOHOIO
6araTo(pyHKI1OHAIBHOTO 1HCTPYMEHTApilO0 JUIs 3A1MCHEHHS TOYHOTO M JOCTOBIPHOTO OOJIKY
€JIEKTPOEHEePrii, KOHTPOJIIO MOTOYHUX Ta IHTETPATIbHUX MTApAMETPIB PEKUMIB €JIEKTPOCIOKHUBAHHS 1
CKJIaJJaHHA SKICHUX OajlaHCIB eJNEeKTPUYHOi eHeprii B aBTOMAaTH30BAaHUN cmocid, a TakKoX
dbopmyBanHs 1HGOpMAaIIIITHOTO 3a0€3MeYeHHs 3aB/laHb YIPABIIIHHS MMOMUTOM KIHIIEBHX CIIOKHWBAyiB
[19]. Ui ¢yskmii ACKOE 0Oe3nepeyHo € HaWBaXIJIMBIIIMMH JIJIS YCIIIIHOTO 3aNpOBAKCHHS i
e(eKTUBHOTrO (PYHKIIIOHYBaHHS J110€palli30BaHOIO PUHKY E€JNEKTPUYHOI eHeprii. A/pKe B yMOBax
MIPOrHO30BAHOTO 0araToKpaTHOro 3pocTaHHs KuibkocTi cy0’ekTiB OPE 3a paxyHOk (hakTHuHOTrO
BHUXOJly Ha pHUHOK KBaJi()IKOBAaHMX KIHLIEBUX CIIOKMBA4iB CHUCTEMHMH oOmeparop Mia dac
BU3HA4YEHHs OOCSTIB KYIIBII — MPOAAXY eleKTpoeHeprii i opMyBaHHsS OajlaHCIB, a 0COOIMBO MiJ
4ac KOHTPOJIIO BUKOHAHHS Y3TO/DKEHUX PEXHUMIB BUPOOJIECHHS M CIIOKUBAHHS €JIEKTPOEHeprii, Mae
CMpaTHCs Ha JaHi «3 nepmmx pyk». Ilpy 1mpomMy JTOCTOBIpHICTH pPE3yNbTyHOUOro OajaHcy
eJIEKTPUYHOI eHeprii YkpaiHu Oe3nocepeqHbO MOB’s3aHA 13 JOCTOBIPHICTIO OajlaHCIB KOXKHOTO
OKpPEMOro orepaTopa Mepexi. 3BIJCM BHUTIKAE BaXKJIWBUI BHUCHOBOK: TOOyAOBa HaJIWHOI
interpoBanoi ACKOE enekrponepenaBaJibHUX KOMIIaHIM 1 CIOXKHMBAa4yiB € 3aBJaHHAM HeE
KOPIOPATUBHOTO, a HAI[lOHAIBHOTO MacmrTaly. | e 3aBmaHHS € He MOCIyrow, a 00O0B’SI3KOM
enektponepenaBaibHux kKomnadiii — IIPT (omepatopiB Mepexi), HEBIJI'€MHOIO YMOBOIO IXHbBOI
0i3Hec-aisubHOCTI [50].

[lix yac HagaHHS CTIOKMBaYaM TEXHIYHUX pexomeHzaalii moao nooynosu JIY30I/ACKOE
mnepeBary BapTO HaJaBaTH YHI(IKOBAHMM TEXHIYHMM pIIIEHHSIM, OCOOJMBO B YaCTHHI
KOMYHIKalliIHHUX TPOTOKONIB Ta (opMaTiB mpenacravieHHs manux [27, 50]. V upomy Hampsmky
NEepCHeKTUBHUM MOkHa BBaxkatu 3actocyBanHs YIIIIJIB, mpuitastoro B OPE Vkpainu B sikocTi
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€IMHOTO TIPOTOKOIY 00MiHy maHuMu KomepiiitHoro oo6imiky mixk ACKOE cy6’exktie OPE Ta IOK
l'onoBHOTrO oOmeparopa, SKWK BHpillye o0HABI mpobiemu: yHipikye (opmMaTH HpeiCcTaBICHHS
JaHUX Ta MpaBUiia iXHboro npuiomy/mepenadi [9, 10] i g0 Toro x € MacmTabOBaHUM i MPUIATHUM
70 3acrtocyBaHHs Ha pisHuX piBHsAX posnoaiienoi ACKOE OPE Vkpainu [23]. 1lloxo kaHaiiB
nepelaBaHHs JaHWX, TO, BpPAaxOBYIOUM HEOOXImHICTH 3abesmedyeHHs koutpomo [IITPE
KBaTi(iKOBAaHUX KIHIIEBUX CIOXXKMBA4iB — IIOTEHIIMHUX CYyO’€KTIB JiOEpasi30BaHOTO PHHKY
CJIEKTPUYHOI €Heprii, Ta 3BaKal0UM Ha HEYXWIbHE 3MEHIICHHS BAapTOCTI IOCIYT TpPOBaMIEpiB,
OUTBIIICTh enekTponepenaBanbHux Kommnanid — [IPT B Ykpaini HagatoTh niepeBary CTUIbHUKOBOMY
3B’s3Ky. [lpu 1bOMY, i TOTYKHHX «rpadiKOyTBOPIOIOUMX» CIIOKHMBAYiB BapTO IependadyaTu
pe3epByBaHHS KaHawiB 3B’ 513Ky [50].

Brim, TONOBHY yBary mia 4Yac HaJaHHs TEXHIYHUX PEKOMEHJAI IOJ0 BIPOBAKEHHS
JIY30I/ACKOE cnoxuBadiB BapTO NPHAUIATA 0a30BUM 3aco0am OONIKY eJeKTpoeHeprii —
miymneHukamM, [10 1 TI3I1[. TloreHuiiHuM KOpHCTyBa4aMm CIIiJi TIam’siTaTd, IO IiJl 4ac BUOOPY
JTYMIBHUKIB TSI KOMEPIIMHOTO O0JIIKY €NeKTPUYHOI €Heprii 000B’sI3KOBO MAlOTh BPaXxOBYBATHCS
TaKi TEXHIYHI XapaKTePUCTUKH JIUmiIbHUKIB [50]:

" [apamMeTpH NPUETHAHHS [0 EJNEKTPUYHOI MepeXi — BH3HAYAIOTHCS TAKUMH TEXHIYHUMH
XapaKTepUCTHKAMU JIYMIbHHUKA, K (asHicTh (ogHOGMazHuit abo TpudasHuii), HOMiHAIBEHA
Hanpyra U, (cydacHi moaudikamii Ti9niIbHUKIB, 3a3BHYall, BATOTOBIISIOTHCS YHIBEPCAITBHUMHU 3
MIPOrPaMOBAHO HOMIHAJIBHOIO HAMpyrow B miana3zoHi: 57..415 B), HomiHaibHUN CcTpyMm I,
(3a3Buuait obupaerbes 3 pany 1, 5, 10...120 A, xoua B HaiicyyacHIIKUX MOIU(DIKAIIISX OKpEMHUX
TUMIB JIIYMJIBHUKIB [IeH IMapaMeTp TaKOXK MOXKE MpOTrpaMyBaTHCS y BU3HAYCHOMY Jliaria3oHi,
Hanpukian: 1..120 A), cxema npueaHanHs Tpruda3HOTO JIYMIBHUKA JI0 €JICKTPUIHOI MEpeKi
(30KpemMa, TpHUIIPOBiAHA abO0 YOTHPHUIPOBiAHA) a00 KiIBKICTh BHUMIPIOBAIBHUX €JICMECHTIB
CTpyMy (30Kpema, JBOCIEMEHTHHA a00 TpPHEICMEHTHHI) — B CYYacHHX Moaudikarisax
JTYUIBHUKIB 11 TApaMETPH, 3a3BUYal, POTPaMyIOThCS;

*= pobOoui YMOBHM 3aCTOCYBaHHS — BH3Ha4alTh, B SKHX YMOBax eKCIUTyaTalii Moxe
3aCTOCOBYBATHUCS JIYMWJIBHUK BHOpPAHOrO THUIY, 30KpEMa, Yd MOXKE BiH, Y pa3l HEOoOXiAHOCTI,
3aCTOCOBYBATHUCSl 11032 MPUMILIEHHSIM €JIEKTPOYCTAaHOBKH, B YMOBAaX HM3BKHUX TeMIIEpaTyp,
I1JIBUIIIEHOT BOJIOTOCTI MOBITPS TOIIO;

® BHUJU BUMIPIOBAHOI e€Heprii (MOTYKHOCTI) — aKTUBHA a00 aKTHBHA Ta pEeaKTHBHA — BKa3zye Ha
TEXHIYHY MOJKJIMBICTh OOMNIKY JIIYMIBHMKOM aKkTUBHOI eHeprii (Wp) Ta iHTerpoBaHoi B 4aci
peakTuBHOI OTYKHOCTI (Wg). BaknuBorO XapakTepHCTUKOIO TIYMIBHAKA TAKOXK € MOKIHBICTh
00utiky enekrpoeHeprii B 1Box Hanpsmkax (Wp+, Wy-, Wq+, Wg-), a Takoxk 00111k 1HTErpoBaHOi
B 4acl peaKTUBHOI MOTYXKHOCTI 110 40THPboX KBaapanTax (Wgq1, Wq2, Wyz, Waa);

" KJac TOYHOCTI — Yy3araJbHEHa METPOJIOTIYHA XapaKTEPUCTHKAa 3aco0y BHUMIPIOBAaHb, IO
BU3HAYA€THCSl TPAHUIIMH HOTO JOMYCTUMHUX OCHOBHOI Ta JOJATKOBHUX IOXHOOK, a TaKOX
IHIIMMU ~ XapaKTepPUCTHUKaMH, IO BIUIMBAIOTh HAa MOro TOYHICTh, 3HAYEHHS SAKHUX
permamenTytothess  [51]. Kmac TOYHOCTI JIiYMIIBHMKA BUPAXaeThCS Yy BIICOTKAX  BiJ
HaOIIBIIOr0 3HAUYEHHS BEJIMYMHH, KA BUMIPIOEThCA Y Jiamna3oHi poOoTu jdiumnbHuKa. Kiac
TOYHOCTI JITYMJIbHUKA TIOBHHEH BUOHpaTucs BianoBiaHo 10 BuMor IKO [24] s cy6’extiB OPE
i [IYE [52] mist cy0’eKTiB pO3ApiOHOTO PUHKY 3aJI€)KHO BiJ MapaMeTpiB eIEKTPUIHOT MEpexi
Ta BEJIMUYMHU BUMIPIOBAHOI MMOTYXKHOCTI B TOULl1 OOJIKY;
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KUTBKICTh Tapu(PHUX 30H — 3yMOBITIOE€ MOKJIUBICTh 3aCTOCYBaHHS JIIYMJIbHUKA BUOPAHOTO THITY
JUIE PO3paxyHKIB 3a CIIOKUTY €JEKTpOeHepriro 3a Tapudamu, IudepeHIiiioBaHuMH 3a
nepiogamu 4dacy. CydacHi OaratoQyHKITIOHAIbHI E€NEKTPOHHI JIYMIBHUKU EICKTPOCHepril
3naTtHi (iKCyBaTH MOKa3M, 30KpeMa, 3a Tapu(GHUMH 30HaMH, y 33JIlaHi MOMEHTH Yacy. 3a3BHuai,
miJ yac mapaMeTpyBaHHS JIYWIbHUKA 337a€Thcs (ikcallis MOKa3iB Ha MOYaToK (KiHelb)
PO3PaXyHKOBOTO TEpioay, MO0 CYTTEBO IiJBHIIYE JOCTOBIPHICTh BU3HAUCHHS IHTEPBAILHUX
napameTpiB oOmiky. Ciig Opatu a0 yBard, IO, 3a3BHYaid, pPO3PaXyHKOBUH Mepioja i
KOHKPETHOT'O CIOKMBada B YKpaiHi He 30iraeTbcs 3 BiJANOBIIHUM KaJCHIAPHUM IEPiOJOM, a
3CYHYTHH BIJHOCHO HBOro B uyaci (Ha kigpka pi0). Ile cmig BpaxoByBaTd Imijg dac
napaMeTpyBaHHS JTIYHILHUKA.

[TomMuku, sSKi JOMYIIEHO TIiJ Yac BUOOPY JIYMIBHUKA 32 BUIE3a3HAYCHUMU MapaMeTpaMH,

MPOCTO HE JIO3BOJIATH 3aCTOCOBYBAaTH BHUOpaHUN JIUMIBHUK [UJII  KOMEPIIHHOTO OOIIKYy

eJIeKTpoeHeprii. Aje, OKpiM BHIICHABEJICHUX, MOTCHLUIHHOMY KOPHCTYBady BapTO OIIHUTH I1HIII

CIOKMBYI SKOCTI JIYWIBHUKIB, SKi O€3MOCepeHbO BIUIMBAIOTH Ha E(PEKTHBHICTH IXHBOTO

3acTocyBaHHs, 30kpema, y ckinani ACKOE, a came:

(GYHKIIOHATBHICTD JIYMIBHUKA — CYTTEBO Bili0’€Thcsl HAa €(PEeKTHBHOCTI HOTO 3aCTOCYBAHHS i
ACKOE B ninomy. /lo HallBayKIMBIMUX, a IEKOJIU i KPUTHYHHUX (DYHKIIIOHAIBHUX ITapaMeTpiB
OaraToyHKIIOHATBPHUX  CJIEKTPOHHUX  JIYWIBHUKIB  €JIEKTPOSHEeprii  CIiJ  BiAHECTH
cnenn@ikamio mapamerpiB 00JiKy; KUIbKICTh Ta BMICT PETICTPIB JIYMIBHUKA; MOXKJIHBICTH
¢bikcyBaHHS TIOKa3iB JIYWJIbHMKA HAa BHU3HAYEHI MOMEHTH dacy, 30Kpema, 3 pi3HHUMH
iHTepBajamMu (iHTEpBaJ iHTErpaiii rpadika HaBaHTAXKEHHS, 100a, MICAIb TOIIO); HASBHICTh Ta
MIBUAKICTH JIOCTYIY JO MOTOYHUX (OMEpaTHBHUX) AAHUX, SK TO: MHUTTEBA MOTYXKHICTb,
[JlaBaroya MOTY)XHICTh, yCepelHEHa TMOTYXKHICTh 3a T[OTOYHUN 1HTepBan rpadika
HAaBaHTAXCHHS TOIIO; BMICT Ta rmOuWHA 30epiraHHs KypHaTy moaid. Posmmpena
(GyHKIIOHATBHICTh JiUMIBbHUKIB crpuiatume 3acrtocyBanHio ACKOE sk mns dopmyBaHHS
1H(popMaLIiHOTO 3a0€3MeUeHHs] PO3PAXyHKIB 3a €IEeKTPOeHeprito, Tak 1 s kKoHTpomo [ITTPE
Ta popmyBaHHs iHGOpMAIIHHOTO 3a0e3MeUeHH 3aBIaHb yIpaBliHHs nomuTom [21];

Oesreka MepBUHHUX JaHUX 00Ky — 3a0e3neuenHs muticHocTi [1B]], 30kpema, HEMOXKIHBICTh
peamizaiii pyHHYIOYMX BIUIMBIB Ta OOHYIIHHS TIOKa3iB JHYWIbHMKA B EKCIUTyaTallli;
3a0e3neuenHs muticHocTi I1BJ] mix yac mapameTpyBaHHS JTIUMIbHUKA Ta KOPUTYBAHHS 4Yacy B
JTYMIBHUKY; 3aXUCT JIYMIBHUKA BiJl HECAHKIIIOHOBAHOT'O MPOrpaMyBaHHS (TapaMeTpyBaHHS),
30KpeMa JucTaHLiiHOro; (ikcyBaHHs Ta 30epexxeHHs B [IB/] moaii, ski MOXyTh BITUBAaTH Ha
JOCTOBIPHICTh NMEPBUHHUX JaHUX O0JIKY; 3a0e3nmeueHHs] KOHTpoiaboBaHOro jnoctyny a0 I1B/]
tomo. HexTyBaHHS LIMMH BHUMOTraMu MO)Xe IpusBecTH 10 pyiHyBaHHs [IB/] 1 cnoTBopeHHs
MEPBUHHUX JaHUX OOJMIKY IiJ] Yac eKCIUTyaTalil JIUYnIbHHKA;

rnubuHa 30epiraHHs MEepPBUHHUX JaHUX OOMiKy (rpadikyi HaBaHTAXEHHS, MMOKA3W HA MOYAaTOK
PO3paxyHKOBOTO MEpiofy, KIIbKICTh EJIEKTPOCHEprii 3a po3paxyHKOBUH MepioJ TOIIO) —
MOBUHHA BiANOBiAaTH BUMoraMm yumHHUX HJI omToBOro Ta po3apiOHOro pHHKIB €IEKTPUYHOI
eHeprii, a il MiHIMaJIbHa BeJIMYKMHA TOBUHHA OXOIUIIOBATH 3HAYEHHS 3a IOTOYHUHN Ta MOMepeHi
PO3paxyHKOBI Mepion, 30KkpeMa, 45 116 s 1000BuX rpadikiB HaBaHTaXeHHS [24];

nepiof iHTerpamii rpadika HaBaHTaXEHHS — IHTEpBaJ Yacy, 3a SKUH (IKCyeTbCs 3HAUECHHS
€JIEKTPUYHOIO HaBaHTaKEHHS (MOTY)KHOCTI), yCepelHEHUX 3a Ieil iHTepBal. MOKIUBICTh
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BHOOPY mepioAy iHTerpaiii rpadika HaBaHTAXKEHHSI 3 BU3HAUCHOTO PSIY CHPHSIE OJICPKAHHIO
OUTBII JOCTOBIpHOI iH(OpPMAIi Mpo XapakTep HaBaHTaXeHHSA. BTiM, BHOpaHuil iHTEpBal
iHTerpanii rpadiky HaBaHTaXCHHS IMOBHMHEH 3a0e3redyBaTH HOPMOBaHY TIHOWHY 30epiraHHs
MEPBUHHUX AaHUX OOJIKY;

HAsBHICTH (JOCTYIHICTh) TEXHIYHOI JOKyMEHTalii Ha JIYMWIBHMK, 30KpeMa 3 eKcIUTyaTarii,
napaMeTpyBaHHs, KOpUTyBaHHs 4acy, noctyny a0 IIBJl tomo. [ToTeHmiitHIM KOpHCTyBaYaM
CIIiJT pO3YMITH, IO Cy4acHI OaraToyHKIIOHATBbHI €ICKTPOHHI JIIUMIBHUKU €JICKTPOSHEPTii €
ckinagaumu 3BT, siki moxke OyTH 3amporpamMoBaHO B Pi3HUM CHOCiO, 1 MOKa3W SIKUX YacTo
BHMAararmTh TPAaKTyBaHHS 3 ypaxyBaHHSM pI3HHX IMapameTpiB Ta oOctaBuH. HeoOi3HaHICTh B
yJIamTyBaHHI a00 MPHUHIMIAX MapaMeTpyBaHHS Ta (YHKIIIOHYBaHHS 0araToQyHKIIIOHAILHOTO
€JIEKTPOHHOIO JIIYMJIbHUKA HETaTUBHO B1IOMBATHUMETHCS HAa €EKTUBHOCTI MO0 3aCTOCYBaHHS,
a B OKpEMHUX BHUIAJIKaX MOXE MPU3BECTH JO BUHUKHEHHS TOMUJIOK OOJIIKY €JIeKTPOCHEeprii;

HasBHICTh KUIBKOX HHU(PPOBUX KOMYHIKAIIMHUX IOPTIB — CYTTEBO CIPOCTUTHh MPOIEAYPY
noctymy o IIBJl miunmnpHUKa KiTBKOX KOpPUCTyBayiB. JIIUMIBHUKM KOMEpIIHHOTO OOIiKy
€JIEKTPOEHEPTii BCTAHOBIIOIOTHCA HA MEXKi SKHaMEHIIE TBOX CYO’€KTIB PHHKY €JICKTPUYHOT
eHeprii (uuciao Takux cyO’ekTiB Moxe Oytu OunblinM). 3a0e3IeUeHHs PiIBHOMPABHOTO
OTIEPaTHBHOTO JIOCTYITY, 30KpeMa JUCTAHIIMHOTO, BCIX 3alHTEPECOBAHUX CTOPIH JI0 MEPBUHHUX
JTaHuX OOJIKY € HEeBiJl'’€MHOIO YMOBOIO e(heKTHBHOrO (DYHKIIOHYBaHHS JiOEpaTi30BaHOTO
puHKY enektpuuHoi eneprii. Ciim, ogHAK, 3ayBaXHTH, IO HA MPAKTHII HAsSBHICTh Yy
JTYUIBHUKY KUIBKOX KOMYHIKAI[IHHUX MOPTIB HE TapaHTy€e MOKIMBOCTI OJJHOYACHOTO JAOCTYITY
1o TIBJl kinbKOX KIII€HTIB, 1 B KO)KHOMY KOHKPETHOMY BHIIAJIKy TaKy TEXHIYHY MOXIIHUBICTbH
Mae OyTH MiJATBEPIKEHO BUPOOHUKOM JIIYMIIbHHKA;

PO3BUHYTICTh KOMYHIKAI[IHHUX MOJIMBOCTEH IYMIbHUKIB — BU3HAYAETHCA HASBHICTIO IS
BHU3HAUEHOTO THITY JIIYMJIbHHUKA PO3LIMPEHO] crienudikaii KOMyHiKaIl[ifHIX MOAYIIIB, 30KpeMa:
RS485, CL («current loop»), GSM/GPRS, Ethernet, RS232 tomio, siki MOXyTh OyTH
IHTErpoBaHi /10 JIYWIBHUKA, 1 3aCTOCYBaHHS SIKUX MOXE CYTTE€BO MiABUIIUTU €(EeKTUBHICTH
noctyny a0 IIBJ]. TIKEE [3] mepenbadeno, 1o «YnamryBanus cnoxuBadem JIY30]] na 6asi
Oararo(yHKIIIOHAJILHOTO 3aco0y OO0JiKy 3 BOYJOBaHUM MOJIYJIEM JUIsl JUCTaHIIHHOTO
3UNTYBaHHS JAaHUX 0€3 3MIHM eJNEeKTPUYHOI CXeMHU OOJIKY JO03BOJIETHCS 3M1HCHIOBATH
BIJIMOBIAHO [0 ICHYIOUMX MPOEKTHUX pilleHb 0e3 po3poOKM TEXHIYHOro 3aBIaHHS Ha
BCTaHOBJIEHHS (3aMiHYy) pO3paxyHKOBOI'O O0JIiKYy Ta MpoekTy BcTaHoBieHHS JIY3O/l». Briwm,
MOTEHIIMHUM KOpPHUCTyBadaM CIIiT 3BepTaTH YyBary Ha TEXHIYHI XapaKTePUCTHUKU IUX
KOMYHIKAI[IHHUX MOJYJiB, MOKJIMBICTh iXHHOT'O 3aCTOCYBaHHS B KOHKPETHHX YMOBaX, a TaKOXK
JesIKi aCTeKTH TXHbOT'O IHTErpyBaHHsI /10 JIIYMWIBHUKA, 30KpeMa: MOXHa 11e 3pOOUTH B MiCLIEBiH
nmaboparopii a00 BHUKIIOYHO Ha 3aBOAI-BUpPOOHUKY. Jlo TOTO K TpakTHKa ToKa3aja
HEJIOIUTbHICTh BCTAHOBJICHHS CKJIQJHMX KOMYHIKAIiHHUX MoayiiB, 30kpema GSM/GPRS-
MOJIEMIB, B MICIISIX, 3aXUIICHHUX IJIOMOaMH.

napaMeTpy HaJjallTyBaHHS KOMYHIKALIMHUX TOPTIB — BHU3HAYAIOTHCS 3 YpaxyBaHHIM
TeXHIYHUX pEKOMeHAamiil  enekTporepenaBainbHoi kommanii — [IPT. TlorermiitHum
KOpHUCTyBa4aM CJIiJ] 3BEpPTaTH yBary Ha e(peKTHBHICTh MOJANBIIOTO 3aCTOCYBaHHS JIIYUIbHHKA,
3aMporpaMOBAHOTO BIAMOBITHUM YHWHOM, 30KpEeMa Ha TEXHIYHY MOMJIMBICTH JHUCTAHIIHHOTO
noctymy a0 I1B]] 3 60Ky Bcix 3aiHTepecOBaHUX CTOPIH,
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"  CTaHJIApPT KOMYHIKAIIITHOTO IPOTOKOITY JIYMJIBHAKA — 3a3BUYall 3QJIKUTh Bl HOTO THITY, KU
BUOHMPAETHCSA 3 YpaxyBaHHSAM TEXHIYHMX PEKOMEHJAlil eleKTponepeaaBaIbHOl KOMIAHIT —
I1PT. Sk i B monepeAHbOMY BHIIAJKy, MOTCHIIMHUM KOPHUCTyBadaM CIIii 3BepTaTH yBary Ha
e(EeKTUBHICTD MOAAJBIIOTO 3aCTOCYBaHHS BUOPAHOTO THITY JIUYMIbHUKA, 30KpEMa Ha TEXHIUHY
MOKJTUBICTh JUCTaHIIHOTO noctyny 1o [1B/] 3 60Ky BCiX 3aiHTEpeCOBAaHUX CTOPiIH, OCOOIUBO
B ymoBax 3actocyBants B ACKOE niunibpHUKIB pi3HuX THIB [27];

"  MDKIOBIPOYHHUI iHTEpBAN — MEPioj Yacy, Mo 3aBEPIICHHIO KOO JIYMIBHUK Mae OyTH MiJIaHo
4yeproBid moBipIi. 3a3BUYal, MDKIIOBIPOYHHH iHTepBan g 1-pa3HOro eneKTpOHHOTO
TYUIbHUKA cKiamae 8-16 pokis, a mis 3-¢a3zHoro — 6 pokiB. BuGip JMYMIBHHKIB 3 OLIBIIAM
MDKIIOBIDOYHUM  IHTEPBAJIOM CIPHUSATHME 3MCHIICHHIO ONCpAIlifHUX BUTpaT sK Ha
BUMIiproBanbHUN KoMmIUieke, Tak 1 Ha ACKOE B mimomy. Cnin takox 3ayBaxutu, mo JACTY
2708:2006 [53] He m03BOJISE BCTAHOBIIOBATH B TOYIl OOJIKYy JHYHIBHHK, TEPMIH
MDKIIOBIPOYHOTO IHTEPBALY SKOTO CIUIMHYB Ouiblie, HiK HamonoBuHy, a IIYE [52] mis 3HOBY
BCTAaHOBJIIOBAaHUX JIYMJIBHHUKIB y IUX BUMAJIKAaX BHU3HA4Ya€ TPaHUYHUAN TepMiH 12 wic., 1o
MPU3BOJUTH 70 TIEBHUX CYIEPEUOK ITiJ1 4ac BIPOBAKCHHS BUMIPIOBAIbHIX KOMILJICKCIB;

" BJACHE CJICKTPOCIIOKHMBAHHS JIYMJIbHUKA — OOMEKEHO UYMHHHUMHU CTaHAapTaMu 1 JUJIs
TpaHc(HOPMATOPHUX JIUMIBHUKIB (SIKI MPU3HAYEHO VIS TPUETHAHHS IO EIEKTPOMEPExKi depe3
TC) xnmacy tounocri: 0,2S; 0,5s; 1,0; 2,0 akTuBHA 1 TOBHA CIIOXHBaHA IOTYXXHICTh 32
HOMIHAQJIBHOT TeMIIepaTypu 1 HOMIHAJIBHOI YaCTOTH HE MOBHHHA IEPEBUIIYBATH y KOKHOMY
KOJI Hampyrs 3a HOMiHajgbHOi Hampyru BiamoBimHo 2 Bt i 10 BA nmns niYMIBHUKIB 3
BHYTpIIIHIM JKepenoM >uBjieHHsS Ta 0,5 BA ans MUWIbHUKIB 13 30BHIIIHIM JKEPEoM
KUBJICHHs (IIpU I[bOMY MOBHA CHOKMBaHA MOTY>KHICTh 30BHIIIHBOTO JKEpeNia >KUBICHHS HE
noBuHHa mnepeBuinyBatd 10 BA); y KOXHOMY KOJi CTpyMy 3a HOMIHAQJIBHOTO CTPyMy
BimnmoBigHO 1 BA nmns miunnpHuKIB Kitacy ToaHOCTi 0,25 1 0,5S; 4 BA nist MiYMIBHUKIB KJIacy
tounocti 1,0 Ta 2,5 BA mns miunnbHukiB kiacy tounocti 2,0 [54, 55]. Cnig 3ayBaKuTH, 110
3a3BUYail el mapaMeTp He BPaXOBYETHCSI KOPUCTYBa4aMH i1 4ac BUOOPY JIYMIIBHUKIB, aje 3
NEesIKUX MIpKYBaHb HOTO CJI11 BpaXOBYBaTH.

[ToreHuiiHUM  KOpHCTyBadamM  ciij  Opatu A0  yBaru, 1o  BUOIp  TUIY
06araTo(pyHKII10HAIBHOIO €JIEKTPOHHOIO JIIYMJIbHUKA EJIEKTPOCHEPrii Ha eTaml MpPOEKTYyBaHHS B
MoJajJbIIOMy 3yMOBUTH crnokuBui Ta puHKOBl sikocTi ACKOE, 30kpema, (yHKIIIOHANIbHICTD,
HaAIWHICTh, CTYMiHb YHi(ikamii Tomo. B minomMy 3 BIIKpUTHX Ta JOCTYNHUX JJIs MOTEHLIMHUX
KOPUCTYBaYiB JDKEpeJl MOXKHA OTpUMATH MEepeBaXHY OUIbLIICTh HeoOximHoi iHdopMmarii. Brim,
Jeska TexHIYyHa 1HQopMallisi Ta OKpeMi acleKTH 3acTOCyBaHHS 0araroyHKIIOHAIBHUX
€JIEKTPOHHUX JIUMJIBHUKIB €JIEKTPOCHEPTii, M KO KaxydH, He apilIyloThcs. 30KpeMa, 0OOMeXeHUH
JOCTYIl TOTEHIIMHUX KOPUCTYBAYiB [0 Takoi TEXHIYHOI 1H(oOpMaIli, SK TEXHIYHI OIHCH
KOMYHIKAI[IWHUX TPOTOKOJIB JIUUIBHUKIB, MeToAu 3abe3nedeHHs nuricHocti [IBJl, cmocobu 1
HACIIIJIKA KOPUTYBAHHS Yacy B JIIYMIBHUKY TOIIO.

3 ormiAay Ha BUMOTHM II0J0 3a0e3MedeHHs] HaIIHHOTO OOMNIKY eJIeKTpPOeHeprii, a TaKoX
MOBHOTH, TOCTOBIPHOCTI Ta aKTyaJIbHOCTI JaHUX KOMEPIIHHOT0 00Ky eleKTpoeHeprii [27] MoxxHa
chopmymoBaT 0a30B1 3arajbHi BUMOTH MI0J10 (YHKIIOHAJBHOCTI OaraToyHKI1OHAIBHUX
SNICKTPOHHUX JIIYMIBHUKIB €JIeKTpoeHeprii B YkpaiHi, a came [56]:

27



"  JIYWIBHUK HE MOBUHEH JOMYCKaTH BUAAICHHS (OOHYIIHHS) BUMIPSHUX (HAKOIMMYEHUX) JaHUX
0e3 MEeXaHIYHOTO TOIIKOKEHHs IJIOMOHM, IO 3aXHUIae BUMIPIOBATBHUN MPUCTPiH, 30KpeMa
IIBJI npunany;

" JIYWIBHUK HE MOBUHEH JIOIYCKaTH 3MiHEHHsS (MOAM(]iKyBaHHS) BUMIPSHUX (HAKOIMHMYEHHX)
naHux, 3okpema [1b/] npunany;

" JYWIBHUK HE MOBHMHEH JOIYCKaTH HOrO IUCTaHIliHE MapamMeTpyBaHHS 0Oe3 3aCTOCYBaHHS
CMEUiaIbHOTO MMAPOJII0, BIIMIHHOTO BiJl MAPOJIIO HA 3UNTYBAHHS JaHUX (SIKIIO TAaKUU iCHYE);

" JIYUJIBPHUK [OBMHEH 3a0e3nedyBaTH MOMIMBICTh JAMCTAHIIHHOTO KOPUTYBAaHHA 4Yacy 3
aOCOJIIOTHOIO TMOXUOKOI0 HE OUTBIIO 3a £1 ¢ Ha yMOBax rapaHTOBAaHOTO 30€peKEHHS BMICTY
[TB/] i yac BUKOHAHHSI IPOLIEyPH KOPUTYBAHHS Yacy;

"  JIYWIBHUK MOBHHEH (QikcyBatu Ta 30epiratu B 1Bl mpoTsarom BU3HAYEHOTO TEPMIHY MOKA3H
Ha IMOYaTOK/KIiHEIb KOXHOTO PO3PaxyHKOBOTO TIEPiOy;

" JIYUIBHUK NOBHUHEH (ikcyBaTu Ta 30epiratu B [IBJ] mpoTsarom BU3HAYEHOTrO TEPMiHY MOKa3H,
MOTOYHI Yac Ta JAaTy Ha KOXXHUH MOMEHT MOTO BUMKHCHHS1/BBIMKHEHHS;

" JIYUIBHUK NOBUHEH (ikcyBatu Ta 30epiratu B IIBJ] mpoTsrom Bu3HadeHOro TepMiHY (hakT
HACTaHHS Ta ONMHC OYAb-SKOi MOJIii, sika Oy[Ib-SKAUM YMHOM MOKE BIUIMBATH Ha PE3YJIbTATH
BUMIpIOBaHHS (00JIIKY) e1eKTpUYHOi eHeprii Ta/abo hopMyBaHHS MEPBUHHUX JTAHUX OOIIKY;

"  JIYUIBHUK NoBHHEH 30epiratu BMicT [IB/] (30kpema, 3a BiICyTHOCTI 30BHIIIHBOTO JKUBIICHHS)
MPOTSTOM HOPMOBAHOTO TEPMIHY;

"  JIYUIBHUK, 10 MPU3HAYEHO AJI BCTAHOBJICHHS B TOYIll BUMIPIOBAHHS, B SIKiil TEXHOJOT1YHO
MO>KJIUBE BUMKHEHHSI BUMIPIOBaJIbHUX K1 HANpPYyTH, MOBUHEH OyTH 3a0e3neueHunil mpucTpoeM
PE€3EpBHOTO JKUBJICHHS;

" JIYUIBPHUK TOBHHEH OyTH 3a0e3MeueHuil KOMIUIEKTOM TEXHIYHOI JOKyMEHTallii, 30Kpema 3
fioro ekcrulyararii, mapameTpyBaHHs, KOpUryBaHHs 4dacy, ¢opmyBanHs I1B/l, 3abe3neueHHs
nuctanmiinoro goctymy 1o [1b/] Tomro, moctaTHROT 1715 HaliHOT peani3allii Takux JIii.

Jlume 3a yMOBM BiJOBIJHOCTI BCTAHOBJIEHHMM BHUMoOraMm OaraTo(yHKIIOHAJIbHUN €JIEeKTPOHHHUN
JYUIBHUK MOXe OYTH pEKOMEHJOBaHO J0 KOMEpLIMHOro oOJIiKy eNeKTpoeHeprii B
ni6epali3oBaHOMY PUHKY €JIEKTPUYHOT eHeprii.

Ha ¢ynxuionanshicte ACKOE Takox BrumuBae BubOip I1O Tta II3ITJL. Ilix wac moOynoBu
ACKOE cnin BpaxoBysaru, mo [I3I1/], 3a3Buuaii, «upuB’si3aHO» A0 JIUYMIBHUKIB TOTO CaMOro
BUPOOHMKA, 110 HEraTUBHO BiJOMBaeThcs Ha mpakTuui nodynou ACKOE. fkmo Haerbes mpo
OKPEMOTro KIHIIEBOTO CIMOXKHMBayda, TO, MOXJIHMBO, I TIpo0IeMa HE € HAATO aKTyaJbHOI, Xoua 1 B
bOMY BHUMAJKy MOTEHI[IHHUM KOpPHCTYyBayaM CJIiJ BIJCTEKYBaTH I[IHOBI MapamMeTpu 3 OIJIsAY Ha
¢bakTuyHy MoHoMojio nocradaigbHuka yctarkyBaHHs ACKOE. Brim, skmo posrisgatu ACKOE
CIOKMBaya, SIKUW 3/11iCHIOE TPAH3UT eJIeKTpOoeHeprii cyOcnokuBayaM (OCTaHHI BIIpaBl CaMOCTIMHO
BUOMpATH THUMM JIYWIBHUKIB y TOYKaX HAJXOJDKCHHS €JIEKTPOeHeprii 3 Mepex OCHOBHOIO
cnoxuBaya), a TuM Oinbiie ACKOE enexkrponepenaBansHoi kommnanii — [IPT, mo orpumye mani
komepiitHoro o6miky Big ACKOE/JIY30/] criokuBauiB, siKi B 3arallbHOMY BUIIAJIKy 3aCTOCOBYIOTh
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0arato()yHKIIIOHAJIbHI €JIEKTPOHHI JIYUIBHUKHA PI3HUX THIIIB, TO 1€ MPU3BOAWTH JO CYTTEBHUX
oomexenb QyHkrionansHocTi ACKOE B minmomy [37], a TakoX /10 3HMKEHHS JJOCTOBIPHOCTI JaHUX
KOMEpLIHHOTO 00Ky enekTpoeHeprii [27].

MokHa CTBEP/IXKYBAaTH, 10 OOMEKEHHS JOCTYITY 10 TEXHIUHOI iH(pOpMAIlii CyTTEBO 3HUKYE
3araJbHU PiBEHb JOCTOBIPHOCTI JaHuX KomepmiHoro oOmiky B ACKOE [27]. Amxke cydacHi
Oarato(yHKIIOHAIbHI €JEKTPOHHI JIUMIBHUKUA eJeKTpoeHeprii € intenekryampHumu 3BT, ski
BUMAraTh KBaJi(iKOBaHOTO OOCIyroBYBaHHs Ta €KCIUTyartalii, a JaHi, 1m0 (OPMYIOTHCS MU
JTYMIBHUKaMH{, BUMAaraloTh ()axoBOTO TPAKTyBaHHS.

Crnix 3BepHyTM yBary Ha Taky MpoOjieMy, $K BIJCYTHICTb €IUHMX BHMOT IIOJO
yHIQIKOBaHOTO  mMapaMmeTpyBaHHS  0araroQyHKLIOHAJBHUX  EJIEKTPOHHHX  JIYMIBHUKIB
enekTpoeHeprii [27], mo B yMoBax iHTerpyBanHs ix B eauny posnoauieny ACKOE OPE VYkpainu
MPU3BOJUTH JIO HEBIPHOTO TPAKTYBaHHS MEPBUHHHX JaHUX OOJIKY, a, BIAMOBIIHO, W 10 TTIOMHUIIOK
00iky enexktpoeneprii 3a monomororo ACKOE.

Bce me npu3BOAMTH 0 HEOOCTOBIPHOCTI JaHUX KOMEPLIMHOrO OOJIKYy Ta 3HHUXKYE
eexTuBHicTh 3acTocyBanHs ACKOE B ninomy.

OxpeMo ciii 3a3HA4YWTH, MO PEKOMEHIAIl eJeKTporepenaBalbHuX Kommnanii — I[IPT
BinnoBigHo A0 IIKEE [3] mictate Bumoru mopo cunxponizanii yacy B ACKOE cnoxuauis,
30kpeMa B 0araToQyHKI[IOHAJIbHUX €NEKTPOHHUX JIYMUIbHUKAX KOMEPLIMHOrO  OOJIKY
eJleKTpoeHeprii. Bizomo, 110 nopymieHHs CHHXPOHHOCTI BUMIPIOBaHb NMPU3BOJUTH 10 BUHUKHEHHS
noxubku po3cuHXpoHizamii [23, 38]. Ame B ymoBax OOMEXEHOTO aBTOMATH30BaHOIO
auctanuiitnoro npoctyny go HIIKY [36, 39] pasom i3 icHYHOYMM OOMEXKEHHSM JIOCTYITY
kopuctyBauiB ACKOE 10 TexHi4HOT JOKyMeHTalii Ha JIYWIBHUKA CHHXPOHI3allisl BUMIpIOBaHb
CIOXMBaYyaMH HE € HaaidHo Ta edekruBHOrO. DyHkmito moxo npus’ssku Y
0araTo(pyHKI10HAIBHUX €JIEKTPOHHUX JIUMIbHUKIB enekTpoeneprii 7o HIIIKY BapTo moknactu Ha
enekTponepenaBaibHi komnanii — [TPT.

4. MU®EPEHIINOBAHMII OBJIK EJEKTPOEHEPTH TA
YIIPABJITHHSI YACOM B ACKOE

Enextpuyna eHeprisi, Ik NpOAYKT BUPOOHHUIITBA, XapaKTEPU3YETbCA PAIOM OCOOIUBOCTEH,
K1 BIAPI3HSIOTH 11 BiA IHIIMX BUAIB Hpoaykuii. JIo Takux BIAMIHHOCTEH, 30Kpema, B1JIHOCUTHCS
MOJKJIMBICTh BHPOOJIEHHS €JEeKTPOEHeprii JiMiie B MOMEHTH ii CIOXKMBaHHS, HEOOXIiJTHICTb
3a0e3neueHHs] MOTped CIOXKKMBAa4iB HE JIMIIE B KUIBKOCTI €JIEKTPOEHEprii, a TakoXX Yy piBHI
CMOXKMBAHOT HUMHU €JIEKTPUYHOI MOTYKHOCTI, HEPIBHOMIPHICTb MOMUTY Ha €JIEKTPUYHY MOTY>KHICTb
(emeKTpOeHeprilo) MPOTAroM [00W, THIKHS, MICALA, CE30HY, POKY 1, SK HACHIiJOK, BILTUB
CMOXXMBAYIB HA PEXUMM BUPOOJIEHHS eJIeKTpU4HOi eHeprii. Pe3ynbraToM Takux ocoOimBOCTEH
€JIEKTPOCHEPreTUYHOTO0 BHPOOHUIITBA € T€, L0 BHUPOOJIEHHS EJEKTPOEHEprii He JUIIAE€ThCS
MOCTIHUM Yy Yaci, a 3MIHIOETHCSI BiITIOBIIHO 710 3MiHM HaBaHTAXKCHHs eHeprocuctemu [57].

Jns 3a0e3neyeHHs HEOOXIAHOTO PIBHS HAAIMHOCTI €NEeKTPOIOCTauyaHHs CIIOXKHUBAdiB 3a
TaKuX YMOB €HEProcHMcTeMa MOBHWHHA aJalTUBHO PETYIIOBATH PEKUMHU BUPOOITKY €IEeKTpOSHEPTii
BIMOBIIHO 10 PE&XHUMIB 11 CIOXWBAaHHS B peadbHOMY 4daci. TpuBanuii yac 1e 3aBAaHHS
BHPIITYBAIOCh €KCTCHCHBHUM IIUIIXOM 32 PaXyHOK BIPOBADKCHHS W KEpYyBaHHS T€HEPYIOUNMHU

MOTY)KHOCTSIMH CHEPrOCHUCTEMH, ajie TaKWid IDIAX BHABUBCA HanTo jgoporum [20]. Bimbmr
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eQeKTUBHUI NUIAX Y3TOMKCHHS IMOIMUTY Ta MPOIO3MIIi HA EIEKTPUYHY IMOTYKHICTH IOJSTAE B
yIIpaBIiHHI eHeproBuKopucTanHsaM [58 — 62]. [Ipu npoMy MOXe 3aCTOCOBYBATHUCS SIK MPHMYCOBE
OOMEXEHHsI PpIBHA CIIO)KMBAHOI MOTY)XKHOCTI B TIEpiOJM MaKCHUMAaJIbHOTO HABAaHTAXCHHS
CHEPrOCHCTEMH, TaK 1 3aJTy4eHHS CIIOKUBAUiB JI0 YNPABIIIHHS BIACHUM IOMMTOM Ha €NEKTPUYHY
MOTY)XHICTh, 30KpeMa, uepe3  3ampoBa/pDKCHHS  TapudiB HA  €ICKTPUYHY  EHEPrilo,
nudepeHIiioBaHMX 3a repiogamu yacy [63].

Jlis ciouBayviB, sIKi pO3PaxOBYIOTHCA 3a CHOXKHUTY €NEKTPOCHEPTIiI0 HA PO3APIOHOMY PUHKY
3a peryJiboBaHuUM Tapudom, 3 METOI0 KEpyBaHHS MOMHUTOM Ha €IEKTPUUYHY MOTYXKHICTh B YKpaiHi
3alpoOBaKEHO OJHOCTaBKOBI Tapudwu, mudepeHiiiioBani 3a 3oHamMu g00u [3, 64, 65], 3a skux
BapTICTh €JEKTPOCHEPTrii BU3HAYAETHCA IU(PEPEHIIHOBAHO I KOXKHOI 30HH JIOOM IIUIIXOM
MHOXEHHSI Tapu(HOI CTaBKM Ha KUIBKICTh EJICKTPHUYHOI €HEprii, CIIOXKHUTOI i€l 30HH MPOTITOM
PO3paxXyHKOBOI'O IEpiody, Ta Ha BignoBiguHuii 3o0HHMI KoedimieHT (BcranoBmoe HKPEKII).
CrnioxuBaui, SIKi MalOTh MOXJIMBOCTI IIOZ0 3CYBY BJIACHOTO €JIEKTPUYHOTO HABAHTAXKEHHS B Yaci, 3a
YMOBH 3aCTOCYBaHHS Ju(epeHiiioBaHnX TapudiB MOXKYTh €EKOHOMUTH TUIATHIO 3@ CIIOKUTY BHOYI
EJIEKTPOCHEPTiI0, CIPHUSII0YM TPH IIbOMY BHUPIBHIOBAHHIO J000BOrO rpadiky HaBaHTAKEHHS
eHeprocucteMu B miomy. [Ipu 1pomy 3CyB rpaHuils Tapu(HHUX 30H 32 CE30HAMU (PAKTUIHO
JI03BOJISI€ YIPABIATH TMOMUTOM Ha EJIEKTPUYHY IMOTYXKHICTh MPOTATOM BChOI'O POKY. BapricTh
enektpoeHeprii B OPE Ykpainu BH3HAYa€ThCsT OKPEMO ISl KOXKHOT rouHu 100u (puc.5).

3MiHeHHA cepeAHbO3BaXKeHOT BapTOCTi 3MiHeHHSA cepeaHbO3BaXKeHO| BapTOCTi
enekTpoeHeprii B OPE YKpaiHM npoTtarom eneKktpoeHeprii 8 OPE YKpaiHX npotarom
sumosoi go6bu, rpH/MBT*rog, (2013p.) nitTHboT aobwu, rpH/MBT*rog (2014p.)

1200,00 1200,00

1000,00 1000,00
800,00 800,00
600,00 600,00
400,00 400,00
== [ | == HHHH |
0,00 0,00
1 3 5 7 9 11 13 15 17 23

1234567 8 9101112131415161718192021222324 19 21

Puc.5. ludepenuiiioBana Bapticts enexkrpoeHeprii B OPE Ykpainu

3actocyBanHs Tapu®iB, AUGEpPEHIIIHOBAHUX 3a TEpPioJaMH Yacy, BUMara€ BUKOPHCTaHHS
3ac00iB  AUQEepeHLIHoBaHOrO  OONIKY  €NeKTPOEHEeprii, sKi  3A1MCHIOIOTh  BHUMIPIOBAHHS
eJIEKTpOEHeprii 3a iHTepBaJlaMH 4yacy — TapupHUMH 30HaMu abo roguHamu jno6u. Lli iHTepBann
MOXYTh (QopMmyBaTucsa abo0 IHTErpOBaHMMH [0 LHUX 3aco0iB 0OJiKy TroJWHHUKaMH, abo
CHeLiaTi30BaHUMHU 30BHIIIHIMM TMPUCTPOSIMH, CUTHAIM Bl SKUX BHUKOPUCTOBYIOTHCSA IS
JMCTAHIIMHOTO yIpaBiiHHA Tapu(HUMH 30HaMH B 3acobax AudepeHLIHoBaHOTO OOMIKY
esniekTpoeHeprii. OcTaHHI NPAKTUYHO HE 3aCTOCOBYIOThCSA B YKpaiHi, TOMY B MOJaJblIoMy OyzneMo
o0OroBoproBaTH JHIIe 3aco0u udepeHIiiioBaHOro OoOJIKy eJNeKTpOeHeprii 3 I1HTerpOBaHUMU
TOJAMHHUKAMHU.

Jlo Takux 3aco0iB 00J1iKy B MEpILy YepPry BIIHOCATH IHTEPBaJIbHI JIYMIBHUKH [66], 3 IKUX B
VYkpaiHi HalOUIBLIIOr0 PO3MOBCIOKEHHSI HAaOynu OaraToyHKIIOHAIbHI €EeKTPOHHI JIYMIBHUKU
enekTpoeneprii. [{o 3aco6iB audepeHItiioBaHoro 00Ky eleKTpoeHeprii Takox BigHOCATHCS [10 —
3BT, siki OTpUMYIOTh BUMIPIOBAJIbHY 1H(OPMALIIIO 11010 OOMIKY BiJl JIYMIBHUKIB €JE€KTPOEHEPT i,
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30KpeMa, — HeIHTePBAJIbHUX, 1 TU(EPEHIIIIO0TS ii 3a MepiogaMu Jacy, Ha ITiICTaBl OKa3iB BIACHUX
IHTErpOBaHMX TOJUHHHUKIB [23].

ITlin yac cBoro ¢yHKIIIOHYBaHHsS 3acobm audepeHIiiioBaHOro OOMIKY eJIeKTpOoeHepril
dopmyrote [1B]], B skux ngaHi o0miKy 30epiraloThCs pa3oM i3 IMO3HAYKAMHU 4Yacy, SKUM BOHU
BIJNIOBIAIOTh, Ta KOJAMH SKOCTI (ZOCTOBIPHOCTI) nuX naHux. llo3Haukw wacy W Koau
JOCTOBIPHOCTI JOPMYIOTHCSI HA MOMEHT 3aBaHTaXCHHs AaHux oOmiky a0 [IB/] 1 B moganmeioMy ix
He Moxke Oyru moaudixoBano. Lli 3Ha4YeHHS CYHPOBODKYIOTH JaHi OONIKY MiJl 4Yac iXHBOTO
06pobaeHHs Ha BCix piBHAX posnozaiieHoi ACKOE OPE Vkpainu [23]. V Bunaaky, sKIIo Mo3HAYKY
yacy cGOpPMOBaHO HEBIpHO, IMOMHIKY HE MOXE OYTH B IOJAJbIIOMY BHUIIPABICHO 4Yepes
HEMOXKJIMBICTh BU3HAYHUTH ii JilicHe 3HaueHHs [27].

[TprurHOIO HEBIPHOTO BHU3HAYCHHS II03HAYKH Yacy € HEBIpHI IMOKa3W I1HTErPOBAHOTO
TOJIMHHHUKA 3ac00y AuQEPEeHIIIHOBAHOTO OOJIIKY €JIEKTpOSHEeprii Ha MOMEHT (OpMyBaHHS JTaHHUX
00J1iKy, 1110 MOKe OYTH HACIIIJIKOM HEBIPHO BCTAHOBJICHOTO MOYATKOBOI'O MOMEHTY BI/IJIIKY Yacy B
IHTErpOBaHOMY TOJIWHHUKY Ta/abo BigxuneHHs [IIY, sKka BiATBOPIOETbCA IHTErPOBAHUM
roguaauKoM, Big HITTKY.

HacninkoM HEBIpHMX TMOKa3iB IHTETPOBAHOTO TOJMHHUKA 3aco0y auQepeHIiioBaHOro
00Ky eJNeKTpOeHeprii MmiJ 4yac OOJiKYy eJIeKTpOeHeprii € BUHUKHEHHS MOXHOKH (OpMyBaHHS
IHTepBaJIIB 4acy, 3a SKUMH AU(EPEHIIIOEThCS OOJIK ENeKTPOCHeprii, a TaKOX BHHHUKHEHHS
YacoOBOT'O 3CYBY IIO3HAUOK 4Yacy, IO BiJIMOBINAIOTP MOMEHTaM IIOYATKy Ta KIiHISM I1HTEpBaiy,
BimHocHo HIIKY (puc.6) [38]. B pesymbrari, mig yac nudepeHIiHOBaHOTO 3a MepiojaMu 4acy
00Ky eleKTpOoeHeprii, BAHUKAE TTOXUOKa PO3CHHXpOHI3aii [23], sika HETraTUBHO BiJIOMBAETHCS Ha
TOYHOCTI W JOCTOBIPHOCTI JAaHUX KOMEpLIHHOTro OOJiKy, 1 fIKy B sl BUIAIKIB MOXe OyTu
CITIBCTABJICHO 3 OCHOBHOK IMOXMOKOK BHMIpIOBAaHHS €JEKTpU4HOI eHeprii. [Ipuuomy, B ymoBax
(GYHKIIOHYBaHHS PUHKY €JICKTPUYHOT €HEePrii BOHA BUPAXKAETHCS HE JIMIIE Y JOAATKOBIN CKIIaIOBIH
Pe3yNbTYI040i TOXUOKK AudepeHIiiioBaHoro 00Ky eIeKTpoeHeprii, a 3Ha4HO OLIBIIOI MIpOIO B
NOMMUJILII BH3HAUCHHS qudepeHiiioBaHol 3a IHTepBalaMK 4acy BapTOCTi enekTpoeneprii [38].

JUis 3MEHIIeHHs TOXMOKHM pO3CHMHXPOHI3allii Ta MiJBUIIEHHS TOYHOCTI (OpMYyBaHHS
MO3HAYOK Yacy HeoOXigHo 3abe3neunTtd npuB’s3ky Y OararoyHKIIOHATBHUX €JEKTPOHHHUX
MYmIbHUKIB enekTpoeneprii go HIIKY [23, 27, 36, 38, 39]. Kopurysauus 1Y iHTerpoBaHuX
TOJIMHHUKIB MOX€ 3/1MCHIOBATHCS Yepe3 KOMYHIKaliiHuN mopT 3acoly audepeHiiiioBaHoro
00Ky €JIeKTpOeHeprii 3a JOMOMOroK BIJNOBIIHUX KOMaH]l KOMYHIKAI[ITHOrO MPOTOKOIy, ado 3a
JIOTIOMOTOI0 CHHXPOCHTHANIB, $IKI HaJAXOJATh BiJl TPUCTPOIB 30BHIIIHBOI CHHXPOHI3alli Ha
creliajibHl CUHXPOBX0oJu 3aco0y o6miky. KopuryBanns Y iHTerpoBaHuX TOAMHHHKIB 3ac00iB
audepeHIiioBaHOro 00JIIKY eNeKTpOeHeprii depe3 KOMYyHIKalliiiHui MmopT €, Oe3nepeyHo, OiabIl
THYYKMM, ajie ¥ Oulbll HeOe3MeYyHUM LUIAXOM 3 JIeKiIbKOX mnpuuuH. [lo-mepimie, KOXHUNA THII
3aco0y audepeHiiioBaHOro 00Ky eJIeKTpOeHeprii 3a3BHUuail Mae OpUTiHATbHUNA KOMYHIKaIlIHHUN
IPOTOKOJI, KM B 3araJlbHOMY BHIIQJKy € BiJIMIHHUM BiJl KOMYHIKallIHHUX MPOTOKOJIB I1HIIMX
3ac00iB AudepeHIiioBaHoro oomky enekrpoeneprii [10, 27, 37]. BianmoBiaHO, KOXXHHIA THIT 3aC00Y
nudepeHLiioBaHOro 00JIIKY €JIEeKTPOeHEprii B 3arajibHOMY BUIIaJIKy BUKOPHCTOBYE 1HIUBITYyaIbHI
KOMaH/I1 KOPUTYBaHHS 9acy IHTETPOBAHOTO TOAWHHUKA. Bimomo nekinbpka croco0iB KOPUTYBaHHS
yacy B 3aco0ax JudepeHiioBaHoro 00Ky e1eKTpoeHeprii, 30KpeMa OOHYJIHHS PEricTpy CeKyH/;
KOPUT'YBaHHS PETICTpy CeKyHA A0 Hanbmwkuoi usepti: 00, 15, 30, 45 c; inkpement (+1) abo
nekpeMeHT (-1) perictpy CekyHJ; KOpPUTYBaHHS 4Yacy B MeXKax IONMYCTUMOIO iHTepBaly £N c;
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BCTAaHOBJICHHSI HOBOT'O IIOYAaTKOBOI'O MOMEHTY Bimiiky dYacy. OcTaHHA KoMaHaa €
HaltHeOe3neuHimor. [ToscHuMo yomy.
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Puc.6. BunukHeHHs! MOXUOKH PO3CHHXPOHI3awii mig 9ac qudepeHiiiioBanoro o0IIiKy eneKTpoeHeprii

ITin gac cBoro ¢yHKIIOHYBaHHS 3acoOu audepeHLiioBaHOro OOJIKy eleKTpoeHeprii
HaKOMUYYIOTh 1 30epiratots B [IBJ] nani komepiiifHoro 06Ky 3a TpUBaJIMii YaCOBUH MPOMIKOK (B
NEeBHUX BHUMNAAKax A0 poky). Ilinm wac kopuryBanHs dwacy B 1ux 3acobax IIBJ] migmaerbcs
Mo M(iKyBaHHIO, @ B OKPEMHUX BUMAJKAX IS MPOLEAYypa B3araji MOKe MPU3BECTH JI0 pyHHYBaHHS
[IBJI. Tomy OinmpmricTe 3aco0iB AuQEpeHIiioBaHOTO O00diKy enekTpoeHeprii (1 1e IIJIKOM
OOTPYHTOBAHO) pO3IIIAAAIOTH MPOIEAYPY 30BHIIIHHOIO KOPHTYBAaHHS 4Yacy, SK BTPYYaHHS Yy
BHYTpILIHIN MpolLec BUMIPIOBaHb, 10 MOXKE MPU3BECTH 10 HETaTUBHUX HAcligKiB abo 300iB B
poboTi 3aco0y. 3 1i€i MPUYUHU JOIUIIBHINIE KOPUCTYBATHCS BiJHOCHO O€3MEUYHMMH KOMaHIaMH
KOPUT'YBaHHS dacy, MiJl d4ac SKUX 3aco0u audepeHLiioBaHOTO OOMIKY eJIeKTpOeHeprii He
JI03BOJISIFOTh TIPUMYCOBO BCTAHOBIIIOBATH Ul CBOiX 1HTEIPOBAHUX T'OJAMHHHMKIB HOBUI MOYaTKOBUH
MOMEHT BIUIIKY 4acy (200 po3IisialoTh Take 3aBJaHHS, SIK HOBY TOYKY BUIIIKY 1 NOYMHAIOTH
HOBUI Tiepion 00Ky enexkTpoeHeprii). [1ig yac HaAXOHKEHHS 30BHINTHBOT KOMAHIU KOPUTYBAHHS
yacy 3aci0 00JIiKy MOYMHAE «HA3/I0TaHATH» 3HOB 3a/laHMi Yac, CaMOCTIMHO MPHUCKOPIOIOYN abo
CHOBITLHIOIOYH X1J] IHTETPOBAHOTO TOAMHHUKA BIJAMOBIIHO 10 OoTpuMaHoi komaHau. lle o3Hauae,
10 HOBU Yac BCTAHOBUTHCS B I[bOMY 3ac001 depe3 MeBHUI YacOBUN NMPOMIKOK, BU3HAUEHUN caMe
3aco00M nudepeHIiiioBaHOr0 OO0MIKY €JIEeKTPOeHepTii, 1 JDKEpelio CHUHXPOHI3aImii TOBUHHE
BpPaxoBYBaTH IIi OOCTaBMHHU IIiJ] 4YaC BUKOHAHHS MPOLEAYPU 30BHIIIHBOIO KOPUT'YBaHHS 4acy B
3acobax mudepeHniiioBanoro ooOuiky enextpoeneprii [39]. Takwii crmocid KOpuUTyBaHHS 4yacy B
3aco0ax aupepeHLiioBaHOro OOJIKY €JIEeKTPOEHEeprii OTpUMaB Ha3By «M SKOT0» KOPHUI'YBaHHS
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yacy. BTiM, JTUIIAEThCS MOXIHMBICTh KOPUTYBAaHHSA 4Yacy B 3aco01 audepeHIiiioBaHOro OOJiKy
eJIEKTPOEHEPTrii B <(OKOPCTKUK» CMOCIO MHUIIXOM MPHUMYCOBOTO 3aBJAHHS HOBOI'O I0YAaTKOBOTO
MOMEHTY BIJJTIKY Yacy, 1110, HOBTOPUMO, MOXe Mpu3BecTu a0 pyinyBanns [1B/1.

OxpiM  30BHIIIHBOrO, B 3acobax  AUQepeHHiiioBaHOTO  OO0JIKy  eJeKTpOoeHeprii
3aCTOCOBYETHCSI BHYTPIITHE KOPUTYBaHHS yacy. OJHIEI0 3 MPUYUH BHYTPIITHHOIO KOPUTYBAHHS €
HeoOXigHicTh Kopekii IIIY BiracHe iHTErpoBaHOTO TOAMHHUKA 3 METOIO MOKpameHHs iHoro MX.
Taka KOpekilii [OBOIi 4YacTO 3acTOCOBYEThCSA B EIEKTPOHHHX 3aco0ax. i mpuumHOKO €
HEIOCKOHAIICTh OIMOPHUX YaCTOTHO-YaCOBHX T'€HEPATOPIB IHTEPOBAHHUX T'OJUHHUKIB. 3BaXKAIO4H
Ha Te, 1110 BUMOTH IIIOJI0 a0COIIOTHOT MOXUOKK (popmMyBaHHsI 10OOBOTO IHTEpPBAy 4Yacy B 3aco0ax
mudepeHIiioBaHOro 00JIIKY €JIEeKTPOSHEPrii, sKi BCTaHOBJIEHO [67], He € HAATO XKOPCTKUMH (10
+0,5 ¢), cydacHi TEXHOJIOTil JO3BOJIAIOTh BUKOHATH iX 0€3 3aCTOCYBaHHS TakKOi KOpPEKIii. Aje
MOJIMBOCTI 100 3aCTOCYBAaHHSI B IHTETPOBAHKMX TOJIMHHHUKAX 3aC001B AUGEpPEHIIIHOBAHOTO 00JIIKY
eJIEKTPOEHEPTii BHCOKOMPEIHU3IiHUX YaCTOTHO-4aCOBUX T'EHEpaTOpiB Ha CydacHOMY eTari
00OMEKEHO uepe3 iXHE MOPIBHAHO BEIHMKE CHEPTrOCIOXHBaHHSA. B Oynb-iKOMy BHMAaKy MOXHOKa,
3YMOBJICHa HEIOCKOHAIIICTIO I1HTEPOBAHOTO TOAMHHUKA, BIIHOCUTBHCS A0 I1HCTPYMEHTAIBHOT
moxuOku 3aco0y Mu(epeHIIOBAHOTO OOJIKY EJIeKTPOCHEPrii 1 JMOCHIHKYEThCS IMiJ Yac HOro
MTOBIPKH.

[Hma npuunHa HEOOXiAHOCTI BHYTPIIIHBOTO KOPUTYBAaHHS 4acy iIHTEIPOBAHUX T'OJMHHHKIB
MOB’s13aHA 3 aBTOMAaTHYHUM IIEPEXO0JIOM 3ac0o0iB Au(EepeHIiioBaHOTO 00Ky €JIeKTpOeHeprii Ha
miTHi/3uMoBui yac. 3rigHo [loctanosu KaGinery MinictpiB Ykpainu (KMYVY) Big 13 tpaBus 1996
poky Ne509 [68] koxxHoro poky o 03:00 octanHBOI Heili Oepe3Hss B MOMEHT MEPEXOy Ha JITHiH
Yac IOKa3W TOAMHHHKIB HEOOXiJHO MEepeBOAMTH Ha OAHY TOIUHY Brepen, Tooro Ha 04:00.
Bigmosinno, o 04:00 ocraHHBOi Henili >KOBTHS B MOMEHT IIE€peXoay Ha 3UMOBHUI Yac IOKas3M
TOAMHHUKIB HEOOXIJTHO MEPEBOANTH HA OJHY rouHy Hazazd, To0To Ha 03:00. Tiero sx MOCTaHOBOIO
KMYVY JlepxaBHiii KOMICii €IMHOTO 4Yacy 1 €TaJOHHUX YacTOT YKpaiHW JTOPYYEHO 3iHCHIOBATH
KOHTPOJIb 32 JIOTPUMaHHSIM yCTAHOBJIEHOTO MOPSIIKY OOUMCIIEHHS Yacy 1 opraHizalfito poOiT mI0/10
OIiHKKU Horo edexktuBHOCTI. Ciia 3ayBaKUTH, 110 BUMOTH I0JI0 00OB’S3KOBOTO IEpPEBEICHHS
MOKa3iB caMe IHTErpOBaHMX TI'OJMHHUKIB 3ac00iB AudepeHLiHoBaHOTO 00Ky eleKTpoeHeprii Ha
JITHIA/3UMOBUI Yac B SBHOMY BHIVIAJI HE HAaBEAECHO B >KOJAHOMY HOPMAaTHMBHOMY JIOKYMEHTI 3
00Ky eNleKTpOeHeprii.

[Tepexin Ha JITHIM/3UMOBUI Yac BIIHOCUTBCS /O <OKOPCTKOTO» KOPHUI'YBaHHS 4acy B
3aco0ax nu¢epeHIiiioBaHoro 006Ky enekTpoeHeprii. B MOMeHT mepexoy Ha JiTHIH 4ac Mokasu
IHTErpOBaHMX TOJMHHMKIB MPUMYCOBO NMEPEBOAATHCA Ha oAHY roauny Brepen (3 03:00 na 04:00).
BinnosinHo, B rpadikax HaBaHTa)KE€HHS, sIKI (pOpMYIOTbcs 3acobaMu u(epeHIiioBaHOro 00Ky
€JIEKTPOEHEPT1i, BUHUKAIOTh «IIPOMYCKH». 3aJIEKHO BiJ THUILY 3ac00y 1€ MOKYTh OYTH HE3allOBHEH1
1HTepBau rpadiKy HaBaHTaKEHHS a00 MPOIYIIEH] MO3HAYKY Yacy, 10 BIANOBIIal0Th HEICHYIOUUM
1HTepBajiaM rpadiky HaBaHTaKeHHS. MoO)XHAa TOBOPHUTH, IIO Mepexia Ha JITHIA Yac 3a3BUYail He
NPU3BOAUTH 10 pYyHHYBaHHS TpadikiB HaBaHTaKEHHS B 3aco0ax AuQepeHIiioBaHOro O0OJIKY
eJIEKTPOEHEPrii, OCKUIbKM Yac NMepeBOJAUTHCS «BIepen». Ane oOpoOJeHHS NaHUX KOMEpPLIHHOTO
O0JIIKy Ha MOMEHT IepexoJy IOBHUHHO BHKOHYBaTHCA 33 OKPEMHUMH aJIrOpUTMaMH, 100
«IponyuieHui» iHTepBasl rpadiky He Oyno iHTEpHpPeTOBaHO, SIK JifiCHE 3HAYEHHS E€JIEeKTPUYHOI
MOTY>KHOCTI (€7eKTPOEHeprii), 110 TOPIBHIOE HYIIIO.
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B MoMeHT mepexoly Ha 3UMOBHI 4ac MOKa3W IHTEIPOBAHUX TOJUHHUKIB ITEPEBOAATHCS Ha
onHy roauny Hazaxa (3 04:00 na 03:00). BignosigHo, B rpadikax HaBaHTaK€HH:, Ki (POPMYIOTHCS
3aco0amu JuQepeHIiiioBaHOrO 00JIiKY €JIeKTPOCHEprii, BUHUKAIOTh «3aiiBi» iHTepBaIU. 3aJeKHO
BiJl TUIy 3aco0y Il IHTEPBAIM MOXYTh JIMIIATHCA B Tpadikax Ha «cBOiX» Micipsx (toxi rpadik
HAaBaHTOKCHHs Oylne MiICTUTH 25 TOAMHHHMX IHTepBaliB), monBoroBatucs (tomi rTpadik
HaBaHTKCHHs Oye MICTHTH 24 TOIMHHHMX IHTEPBAIM, OAWH 3 SKUX (DAKTHIHO OyJe MICTUTH JaH1
3a JIBOTOJMHHMU IHTEpBaI), MEPEHOCUTHCSA B KiHelb rpadiky (Tomi rpadik HaBaHTakeHHs Oyje
MICTUTH 25 TOJMHHUX 1HTEPBAJIIB, MPUUOMY OJHMH 3 IHTEPBAJIB, 10 BIMOBIA€ MOMEHTY MEPEXOTY,
Oyze po3TamioBaHo B KiHIll rpadiky) ado B okpemy yactuny I1B/] (Tomi rpadik HaBaHTa)KeHHS Oyjie
MICTHTH 24 TOAMHHUX IHTEPBAJH, a «3aiBHUI» iHTepBaNT HEOOXIHO 3YUTYBATH OKPEMO 3 OKPEeMOi
tabmuii abo moist [IBJ] 3aco0y nmudepeniiiioBanoro 00Ky enekrpoeHeprii). Ciix Takox
3ayBaXUTH, IO HAa ChOTOJHI B YKpaiHi Yy BeNIHMKi KiUIBKOCTI (YHKIIOHYIOTH 3ac0o0u
mudepeHniioBaHOro OO0JIIKY eNeKTPOeHeprii, B SAKUX 3 TEXHIYHUX MPUYUH T[epexiJ Ha
JITHIW/3UMOBUN Yac BiIOyBaeThCcs 3a cTapuMmu craHmapramu (Hampukian, 3 02:00 ma 03:00 B
octanHio Heautro Oepesns i 3 02:00 Ha 01:00 B ocTaHHIO HEIUTIO KOBTHS), 110 TAKOXK MPU3BOJIUTH
710 HEIOCTOBIPHOCTI JaHUX KOMEpIiHHOro 00Ky enekrpoeHeprii. Kpim Toro, 1e cynepeunts [68].
[TopyiieHHsT CHHXPOHHOCTI MEpexo/ly Ha JITHIA/3MMOBUI 4Yac MOXKE MPU3BECTH J0 BUHHKHCHHS
oMok 1 300iB y gynkiionyBanHi ACKOE i B 3aralbHOMY BHITaJIKy II€ MOXKE CTaTH IMPUIHHOIO
HEIOCTOBIPHOCTI JJAHUX KOMEPLIHHOTO 00Ky enekTpoeHeprii, mo ¢popmyrorscsi ACKOE.

3 BHUIIICCKA3aHOI'O BHUTIKAIOTh HaCTyr[Hi BHUCHOBKMU:

1. B ymoBax nudepenmiamii BapTOCTI eNEKTpOCHEprii 3a mepiogaMu yacy HeoOXigHO
3abe3neunty npuB’sa3ky LY 3acobiB nudepenuniiioBanoro oomiky eiaexrpoeneprii o HIIKY, mo
BUTIKae 3 BUMOT 3akoHy Ykpainu «[Ipo merpornorito Ta merponoriuyny AisuibHicTb» [70], 3rimHO
SAKOTO KOMEpIIMHUN 0Ok enekTpoeHeprii B YKpaiHi 3HaxXoIuThCS B cdepi JIep:KaBHOTO
METPOJIOTIYHOTO KOHTPOJIIO 1 Harisiy. MeToAuKH BUKOHAHHS BHUMIPIOBAaHb, SIKI BUKOHYIOTBHCS Y
cdepi 1epKaBHOTO METPOJIOTIYHOTO KOHTPOJIIO 1 HATJIAYy, Ma€ OYyTH aT€CTOBAHO y BCTAHOBJIEHOMY
MOPAIKY. 3I1MCHEHHS KOMEpPLIMHMX PO3PaxyHKIB 3a €JIEKTPUYHY EHEpriio, sIKy BUMIpSHO 0e3
npus’s3ku 10 HIIKY a6o 13 3acTocyBaHHSM HEAaTECTOBAHUX METOAMK BUKOHAHHS BUMIPIOBaHb, HE
JI03BOJISIETHCSL.

2. Tloxubku ¢opMyBaHHS IHTEpBAIIB Yacy IiJ dYac JAudepeHIiioBaHOro OO0MIKYy
€JIEKTPOCHEPTii, 30KpeMa, Moxubka (GopMyBaHHS JOBKUHU IHTEPBAIy IHTETPOBAHUM T'OJUHHUKOM
3aco0y 1 moxubOka mpus’si3ku 11U 3aco0y qo HIIIKY [71], npu3BOAATH 10 BUHUKHEHHS TMOXHOKH
po3cuHXpoHizalii [23], sKy 3a aOCOMIOTHOI BEIHMYMHOK MOXE OYyTH CIIBCTaBIEHO 3 OCHOBHOIO
MOXHUOKOK BUMIPIOBaHb €JIeKTpUYHOI eHeprii [38], 1, K HaCHiOK, BUHUKHEHHS MMOMUJIOK IIiJ 4ac
BU3HAYCHHS AUEPEHIIIHOBAHOT BAPTOCTI €IEKTPOSHEPTIi.

3. ns 3abe3neuenns npus’s3ku 11IY 3aco6iB audepeniuiioBaHoro o0y eleKTpoeHeprii
no HIIIKY, 3meHmeHHs NOXMOKM PO3CHMHXpPOHI3alii 1 MiHiMi3amii i BIJIMBY Ha BHU3HAYCHHS
BapTOCTI eyieKTpoeHeprii ['oloBHUM omneparopoM NOBHHHA OyTH moOyaoBaHa 1 BIPOBAKEHA
JIocTynmHa BciM  cy0O’ektam eHepropuHky Ykpainm CTY, ska 3a0e3meuuTh MOXKIHUBICTH
nuctaniiitnoro aBromaruanoro goctyny ACKOE cy6’extie OPE no HIIIKY (puc.7) [8, 40].

4. Jlns 3abe3neuyenHs npub’s3ku 1Y 3aco6iB nudepeniiiioBanoro o0miKy eleKTpoeHeprii
no HIIKY, 3meHmeHHs MOXWOKKM PO3CHHXpOHI3alii 1 MiHIMI3alii i BIUVIMBY Ha BU3HAYEHHS
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BaptocTi enekrpoeHeprii B ACKOE cy0’ekTiB pHHKY Mae OyTH peali30BaHO IiJACHCTEMH
3abe3neueHHs cuHXpoHHOCTI BuMiproBanb (II3CB) [8, 36, 39, 40]. [I3CB noBuHHI OymyBaTHCs Ha
6a3i meroauk, arectoBanux y BcraHoBieHoMy mopsiaky [70]. II3CB ACKOE koxHoOro cy0’exTy
OPE mnoBuHHA 3IIHCHIOBATM KOPWUTYBaHHS dYacy B 3aco0ax audepeHIiiioBaHoro ooIiky
eJIEKTPOEHEPTii 3a 4acoM CTBOPEHOro, 30Kpema, Ha 0a3i rojoBHoro cepBepa ACKOE cyG’exry
OPE, NTP-cepBepa cy6’ekty OPE Ta inmux goctynaux NTP-cepBepis, 110 BXOASTH A0 CTPYKTYpH
CTUY, 3a ymoBu ixuboi mpus’s3ku 10 HIITKY [36, 40].

Jns kopuryBaHHs 4acy B 3aco0ax audepeHIiioBaHOTo OOJiKYy eJIeKTPOCHeprii 3a yMOBH
BIJICYTHOCTI CHHXPOBXO/IiB TOBUHHI BUKOPUCTOBYBATHUCSI OPUTIHAIBHI KOMaHIU KOPUTYBaHHS Yacy
3aco0y nudepeHiiiioBaHoro o0IiKy enekTpoeHeprii Buobpanoro tuny. KopuryBanss yacy B 3aco0ax
nudepeHIiioBaHOT0 00JIIKY eIeKTPOSHEPTii CIIij] 3/IHCHIOBATH 32 JIONMIOMOTOK0 KOMAaH]T «M’SIKOTO»
KOPUTYBaHHS 4acy KOMYHIKaI[ifHOTO MTPOTOKOJIY 3aco0y BH3HAUEHOIO TUIY. B pa3i HEeMOXXIMBOCTI
BUKOPHUCTAHHS KOMaHJ «M SIKOT0» KOPUTYBAaHHS 4acy MO>KHA JIOIYCTUTHU NIl KOPUTYBAHHS 4acy B
3ac001 Tu(epeHIioBaHOTO OOJIIKY €JIEKTPOCHEPril BHUKOPHUCTOBYBATH KOMAaHIM BCTAaHOBIICHHS
gacy. [Ipu oMy CITiT BUKOPHUCTOBYBATH KOMAHIM BCTAHOBJICHHS Yacy, sSIKi MalOTh HAWHIKIY
HMOBIPHICTB CITOTBOPEHHSI Yacy B 3ac001 nudepeHIiiioBanoro o0IiKy eIeKTpoeHeprii.
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Puc.7. ®yunknionainbna cxema CTUHICB OPE VYkpainu

3 METOI0 TIJBUINEHHS HAAIMHOCTI BHUKOHAHHS MPOIEAYPY KOPUTYBaHHS Yacy B 3acobax
IuQepeHLIHoBaHOr0 00JIIKY €JIEKTPOEHEprii peKOMEHJA0BaHO MOKJIadaTh Ha KiHuesi [P-mpuctpoi
ACKOE, Ha 6a31 sxux ctBopeHo NTP-cepsepu, mo cunxponizyBanu BiaacHy 1Y 3a wacom NTP-
cepBepiB Bumux mapiB CTY Ta iHmumx NTP-cepBepiB, Moka3u SKHUX PEKOMEHJIOBAHO 0
3actocyBaHHs B CTH OPE Vkpainu. Ilig xinueBumu IP-npuctposimu ACKOE crnig po3ymiTu Taxi
IP-npuctpoi ACKOE, no sikux 06e3mocepefHbo MPUEAHAHO 3aco0M AudepeHLiioBaHOTO OOMIKY
enexktpoeHeprii. KopuryBanus vacy B 3acobax AuQepeHIiiioBaHOro o0MIKYy €IeKTpOeHeprii Moxe
3IACHIOBAaTUCh KIHIEBUMM [P-mpucTposiMu nuine 3a yMOBH AaKTMBHOCTI O3HAKM CHHXPOHI3allii
ixapoi 1114 3a mokazamu CTY [36].
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ITin gac crBopenHs ACKOE pexkomeHmOBaHO 0OHMpaTH TakKy CTPYKTYPY CHCTEMH, IO
3anmo0ira€e MOKJIMBOCTI BIUIMBY Ha mpoluec OOMiHYy MaHMMHM MK KiHueBuM IP-mpuctpoem i
3acobamu audepeHIiioBaHOr0 00Ky eeKTPOCHEPTii, sSiKi 6e3MocepeIHbO JO HhOTO MPUETHAHO, 3
METOI0 HECAHKI[IOHOBAHOTO a00 BHUITaJKOBOTO 3MiHEHHS a00 CIIOTBOPEHHS 4acy B TaKHUX 3aco0ax. 3
METOI  3amoOiraHHs BHIIAJKIB  CIIOTBOPEHHS MPOILEAYypH KOPUTYBAHHS 4Yacy 3aco0u
mudepeHIiioBaHOro 00Ky eJIeKTpoeHeprii, mo BUKOpUCTOBYIOThCS B cTpykTypi ACKOE, mae
OyTH NIPHEIHAHO 10 TPUCTPOIB a00 KiJI pe3ePBHOTO JKUBJICHHSI.

Anroput™Mu KopuryBaHHs 4acy, 1o ¢yHkmionytooth B ACKOE, noBuHHI 3a0e3neuyBaTu
HajJiliHe Ta OE3MOMUJIKOBE KOPUTYBaHHS dYacy B 3aco0ax auQepeHIiioBaHOTO OOJIKY
€JIEKTPOCHEPTii, 3a1o0iraTu MOMJIMBOCTI Oy/Ib-sIKOTO0 HECAHKI[IOHOBAaHOTO BIUIMBY Ha IMPOIEAYPY
KOPUTYBaHHS 4Yacy, BHUKJIIOYAaTH MOJMJIMBICTh BHIIQJIKIB CIIOTBOPEHHS 4Yacy B 3acofax
nudepeHIiioBanoro o0mky enekrpoeHeprii. KopuryBanus vacy B 3aco0ax nudepeHIiiioBaHoro
00Ky eNeKTpOoeHeprii ciif 3MiiCHIOBAaTH B TOAWHM HAWMEHINUX HABAaHTaXKEHb C€HEPrOCHCTEMU
micisa 3aBepuieHHs npouexypu 3aBaHTtaxeHHa 10 b/l ACKOE manux o0imiky 3a TOBHI MHHYI
po3paxyHKoBi niepiogu. KopuryBanss yacy B 3aco0ax qudepeHIiioBaHOro 00Ky eIeKTpOeHeprii
MTOBUHHO 3]IIHCHIOBATHCH 32 HEOOX1THICTIO, aJIe HE YaCTillIe OHOTO pa3y 3a 100y.

MoskHa PEeKOMEHIyBaTH 3IIMCHIOBATH KOPUTYBAaHHS 4acy B 3aco0ax Tu(epeHIIiOBaHOTO
00JIIKy eNIeKTpOeHeprii 3a HeOOXIHICTIO, Ha BeTMUMHY Af, sika MOBUHHA 3HAXOAUTHCS B Jlialla30Hi:

Atyon < At < 60

ne: Atyon — JOIMYCTHMA BEJIMYMHA PO3CHHXpOHi3alii yacy 3 mokazamu CTY 3a tabmuuero 5.1 [40];
60 — 60 cexyHn. ABTOMaTHYHE KOPHUTYBaHHS dYacy B 3aco0ax IudepeHIiiioBaHOrO 00Ky
eJIeKTpoeHeprii Ha BennunHy noHaz 60 ¢ He peKOMEHAYEThCsA. TaKy CHTYAIIo CIiJl PO3TIISIATH SIK
30ii y (QyHKIIIOHYBaHHI TiAcHCTeMH 3a0e3nedeHHss CHHXpOHHOCTI BuMiproBaHb ACKOE.
BceraHoBieHHS/KOpUTYBaHHA 4acy B 3ac00ax Iu(depeHIiioBaHOro 00Ky €JIEKTPOCHEPTii B IbOMY
BUNA/IKY Mae 31iiicHIoBatuch onepatopoM ACKOE B aBToMaTu3oBaHOMY 200 pyYHOMY PEKUMI.

5. AnroputMu (QyHKIIOHYBaHHS 3aco0y AuQepeHLIHoBaHOrO OONIKY eJIeKTpOeHeprii,
30Kkpema, MmoaudikyBanHs Horo [1B/l, i yac BUKOHAHHS KOMaH/l KOPUT'YBaHHS 4acy MOBUHHI OyTH
BIJIOMI 1 HaBe/leHl B TEXHIUHIN JOKyMeHTalii Ha 3aci0 nudepeHiioBaHoro o0MiKy eneKTpoeHeprii
BuOpaHoro tumy. KopuryBanHs uacy B 3aco0i audepeHLiOBaHOTO O0OJiKy eJIeKTpoeHeprii
BUOpPAHOrO THUIY NMOBMHHO BMKOHYBAaTHUCh TaKUM YMHOM, LI00 L HpoLEAypa HE MPHU3BOJIMIA JI0
pyiinyBanHs #oro IIB/]. ¥V pa3i HEMOXXIMBOCTI BUKOHAHHS Ii€] yMOBH IpoLEAypa KOPUTYBaHHS
yacy B 3aco0l JudepeHiiiioBaHOro OOMIKYy eJNeKTpOeHeprii BUOpaHOro THUIy IOBHHHA
BUKOHYBATHCSI BUKJIFOUHO TICJISI 3YMTYBaHHS 1 TapaHTOBaHOTo 30epexxeHHs BMicTy ioro [1B/] B B/]
ACKOE Bumux piBHiB. @akT 0y/Jb-sIKOT0 KOPUTYBaHHS 4yacy B 3ac001 AudepeHiioBaHoro ooiky
esniekTpoeHeprii (abo cmpobu Takoro KOpPUTYBaHHSI) MOBHUHEH OOOB’A3KOBO (iKcyBaTHCS 1
30epiraTucs B )ypHasi MOAii boro 3aco0y.

6. 3 Meroro yHidikamli anropuTMiB OOpOOJEHHS JaHHUX KOMEPLIMHOTO O0OJIKY
enekrpoeneprii B ACKOE mix uyac mepexony Ha JITHIA/3UMOBUH 4Yac MPONOHYETHCS JIOCHITUTH
JOLUTBHICTh HE 3aCTOCOBYBATH aBTOMAaTH4HE INEPEBENCHHS 4acy B 3aco0ax nudepeHIiiioBaHOro
00JIIKy eJIeKTPOEHeprii, a BAKOHYBATH 3CyB IrpadikiB HaBaHTa)KEHHS B JIITHIA yac mpu oOpoOsIeHH1
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JAHUX KOMEPIIHHOTO 00Ky eNeKTpoeHeprii Ha BepxHiX piBHAX posnoaiienoi ACKOE
eHepropuHKy Ykpainu [23].

B 1inomy, BpaxoByrOUM WMOBIpPHI HEraTHBHI HACHiJKH, $SKI MOXYTb IPH3BECTH O
pyinyBanus [1B/], xopuryBanus udacy B 3acobax audepeHHiHoBaHOTO OONIKY eJIeKTpOeHeprii
MOBUHHO OyTH MiHIMi30BaHO, (OpPMaIi30BAaHO 1 3aCTOCOBYBATHCS BUKIIOYHO 32 HEOOXITHOCTI.
[Tpouenypu kopuryBaHHs 4acy B 3aco0ax audepeHIiioBaHOT0 OONIKY €NeKTPOCHEepTii MOBHHHI
Oyt yHi()IKOBaHUMH 1 peani3oByBaTUCsS y MOBHIW BIAMOBIAHOCTI 10 TEXHIYHOI JOKyMEHTAIlil Ha
3aci0 BIAMOBIAHOTO THUIY. AJTOPUTMHU (GYHKIIOHYBaHHS 3aco0y nudepeHiiiioBaHOro 00Ky
€IeKTpOCHeprii Bu3HaueHoro Tuiy i1 moaudikyBanns woro [IBJl mim yac kKopuryBaHHS dYacy
MMOBHUHHI OYTH BiZIOMi ¥ OIMCaHi B TEXHIYHINA JTOKyMeHTaIlii Ha 3aci0 BiamoBigHOro Tmmy. MakT abo
cinpoba OyIb-IKOTO KOPUT'YBaHHsS dacy B 3aco0i audepeHIiiioBaHOro OOJiKYy elIeKTpOeHeprii
MMOBUHHI 000B’S3KOBO (iKCyBaTHCs 1 30epiraTucs B JKypHaml Mofid mporo 3acoOy. TexHiuHa
JOKyMeHTallisl Ha 3aci0 audepeHuiioBaHoro o0MiKy eleKTpoeHeprii MoBUHHA OyTH BIAKPUTOIO i
MiCTHTH BHUepnHy iH(opmamito moao ¢opmyBanHs #oro IIBJl B pi3HEX pexumax
GbyHKIIOHYBaHHS [BOTO 3aco0y. AuropuTMuH OOpOOJEHHS JaHUX KOMEPIIHOTO OOJIKY
eJIEKTPOEHEePTii M Yac KOPUTYBaHHS Yacy B 3aco0ax AuQepeHIiiioBaHOro 00Ky eleKTpoeHepril
MaroTh OyTH yHi(DIKOBaHMMH 1 HE TTOBHUHHI 3aJI€)KaTH BiJl TUITY 3aC00Y.
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