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BCTYII

[TinBumieHHs €(EKTUBHOCTI EKOHOMIKM € OJHHUM 13 HaWOUIbII aKTyaJdbHUX
NUTaHb CY4acHOCTI — II€ 3apa3 0COOJUBO CTOCYeThCs YKpaiHu. TiIbKH MakCUMalIbHO
e(heKTUBHE BHUKOPHUCTAHHS KOXKHOI BHUpOOJIeHOI KBT'rox emekTpu4HOi eHeprii
JI03BOJIUTH 3a0€3MEYUTH €KOHOMIYHY HE3aJIEKHICTh 1 KOHKYPEHTOCIPOMOKHICTD SIK
OKpEMOTO MPOMHCIIOBOTO MiANPUEMCTBA, TaK 1 KpaiHUB IIoMy. T0OTO, TOCTPO CTOITH
MUTaHHS eHeproedeKTUBHOCTI. K0 OpaTH 0 yBarv BUPIIICHHS JAHOTO MHUTAHHS Ha
OKpEMOMY TIJAMPUEMCTBI, TO HEOOXIJHO BIAMITUTH HacTynHe. B ocraHHili yac
3’BWJIOCA OaraTo MUISAXIB 3aCTOCYBAaHHS aBTOMATU30BAHUX CHUCTEM MOHITOPUHTY
CJIEKTPOCHEPT1l SK JJsl MIABUIICHHS €(PEKTUBHOCTI 1 PalliOHAILHOTO BUKOPUCTAHHS
€JIEKTPUYHOI €HEePTii, TaK 1 AJI1 KOHTPOJIIO TapAMETPIB PEKUMIB €JIEKTPOIOCTAYAIbHUX
CUCTEM IIPOMHUCIIOBUX MIANPUEMCTB.

PO3BUTOK TEXHIKM BUKIHUKAE 301IbIICHHS CIIOKUBAHHS €HEPropecypcis, a 3
1HIIOTO OOKY - 30UIBIIECHHS X BAPTOCTI. Y IUX YMOBAaX CTA€ AKTYaJbHUM OO'€KTUBHUI
OOJIIK  CIIOKUTUX  PECypCiB, TIOCHJEHHS KOHTPOJIO 3a 1X  palioHAIBHUM
BUKOPUCTAHHSAM, 3PYYHICTh OOJIIKY 1 OIJIATU KOMYHAJbHUX TMOCIYT 1 HPUUHATTS
e(deKTUBHUX 3aXO0/I1B 010 MOTMEPEIKEHHSI X HECAaHKI[IOHOBAHOTO BiAOODY.

JlieBUM METOJOM BUKOHAHHS 3a3HAYEHUX 3aBJaHb € CTBOPECHHS CHCTEMH, SKa
BiloOpakae y peajbHOMY 4aci MOTOYHE CIOXKUBAHHS €JIEKTPOEHEpPrii, BOJU, razy 1
TeryioBoi eHeprii. HasBHICTh Takoi iH@opMallii 103BOJIsIE€ 3MINCHUTH PETryTIOBaHHS
MOTYXHOCT1 IMOAayl €HEProHOCiiB 1, THM CaMUM, 3MEHLIMTH MUTOMI BUTPATH Ha iX
TPaHCIOPTYBaHHS, CBOEYACHO BHUSBISITH 1 YCyBaTH HECHPABHOCTI JIYWIbHHKIB,
BU3HAYATH CHOpoOM  PO3KpaJaHHS, KOHTPOJIIOBATH CIUIATy 3a  CIOKUBAHHS
eHepropecypciB abOHEHTAMH.

BcranoBnenns mnpuiamiB  00JIKY € BaXKIMBHMH METOJIOM  IOKPAICHHS
JIOCTOBIPHOCTI mpouecy oOmiky. Ase mpuiagu oOJiKy, BCTAaHOBJIEHI HAa MICISAX, He
JaI0Th MOKJIUBOCTI BECTH 3aIlUC Ta ONMUTYBAHHs MOTOYHUX TMOKA3HUKIB 1 THM CaMHUM

BECTH KOHTPOJIb pPOOOTH, 3a0€3MEYUTH OJIHOYACHE 3YUTYBAHHS IMMOKAa3HUKIB 1



8
MPOBOJUTH OOpOOKY OTpUMaHUX JaHUX. Y KpamoMmy BapiaHTi, MOXJIUBUW JIHIIE
MIOTIKHEBHA 00Xi 00'€KTIB OONIKYy 3 BHKOHAHHSM HaIliBABTOMATHYHOTO 300Dy
HAKOIMWYEHUX 3a 3BITHUHU MEpioj JNaHUX, IO BUMAarae HeBUIIPABAAHUX BUTPAT 3 OOKY
BUKOHABYOI OpraHizarii.

B Hacmiok 11,010, cTae akTyaJlbHOIO peaiizallisi CHCTEMHU, sika CTBOpHUiIa O YMOBI
1 00'€THAHHS B JIOKaJIbHI BY3JH OOJIKY, MO0 CTBOPUTH €IWHUM BHMIPIOBAIHHO-
iHpopMaIliiiHMIT TPOCTIp AJIT  OJHOPa3o0BOro, Oe3mepepBHOrO, aBTOMATUYHOTO
KOHTPOJIIO HAaJ[ TEXHOJOTIYHUMH MpolecaMyd BUPOOJIEHHS, TPAHCIOPTYBaHHS Ta
CTIIOKUBAHHSI €HEPTrOpecypciB, a TaKOX OpraHizailli KOMEpUIHHUX PO3paxyHKIB MIiXK
CIO’KMBavyaMM1 OCTa4aIbHUKaMU PECYPCIB.

Po3po0Oka aBTOMaTH30BaHOI CUCTEMH MOHITOPUHTY CIIOKUBAHHS €JIEKTPOEHEPT1i
(ACMCE) n03BOJUTH 3BECTH /0 MIHIMYMY Y4acTh JIFOJIWHHM Ha €Tall BUMIPIOBaHHS,
300py 1 00pOOKM JaHUX Ta 3a0€3MEYUTh TOYHUH, MBUAKUHN 1 JOCTYITHUMA, a1aTOBAaHUM
0 pi3HUX TapuHUX cucTeM OONIKy eJleKTpu4Hoi eHeprii. Po3poOiena y
MaricTepchbKid pobOTI cUCTEMa CTBOPEHA JUIsl BUPIIEHHS! MOTOYHUX 3324 B Cy4YaCHHUX

YMOBAX CHCPIrOPHUHKY:

. YCYHEHHSI ~ 0€300JIKOBOrO  CHOXXHMBaHHS ~ €JEKTPUYHOI  €Heprii
BUPOOHUUHUMCEKTOPOM;
. KOHTPOJIb BHUPOOHUYMX MEPEX [JJIs BUSIBJICHHS

HECaHKIIIOHOBAHOT'OCIOKMBAHHSI €JIEKTPUYHOI €Heprii;
. CIOCTEPE)KEHHSI CIOKMBAaHHSA 1 CBOEYACHOI OIUIaTH 3a
CIOKUBAHHAEIEKTPUYHOI EHEPT1i;
. PETYIIOBAaHHS CIIOKHUBAaHHS EHEPTOPECYpCiB  IUIIXOM
BIJIKJTFOUCHHSIOOPKHUKIB B1J] €JIEKTPOMEPEIK;
. TUTAHYBaHHS €HEPTOCIOKUBAHHS;
. 3MIeNIeBIeHHsT KOH(Irypariii cucreM 30epiranss, 300py 1 mepemadi
JTAHUXTPO (HaKTUYHE CIIOKUBAHHS €IIEKTPUIHOI €Heprii Ha BEPXHii PIBEHb;
. 30ip gaHuxX OOJIKYy €JNEeKTPUYHOI €Heprii 3 JIYWJIBHUKIB 32
HAaCTyITHUMHKaHAIaMU 3B's13Ky: pagiokanan, Ethernet, GSM, RS485;

. MOXJIMBICTL 300py i1HdopmMalii 0e3 BTpaTH TOYHOCTI TOKA3HMKIB



HE3aJIe)KHOBIJ] KUTBKOCTI CIIO’KHMBAYiB B HHOMY;

. JTUCTAHIIIHHUNA MOHITOPUHT OaJIaHCY;

. HasIBHICTh B BUKOPHUCTOBYBAaHUX Mpuiagax oOJiKy He3aJexHOi mam'sTi,
[o3anam'sTOBY€E BCl HECAaHKIIIOHOBaHI Jii;

. BiJIJIaJieHe KEpPyBaHHs IIIKIIOYEHHAM a0o0 BIJKIIOYEHHSIM aOOHEHTIB
JI0 1Bl MEPEK MOCTa4aHHsI EHEPropecypciB.

Meta 1 3aBmaHHSA OOCHTIIKEHb. METOI MaricTepchkoi poOOTH € po3podka
KOHIIETIII  CTBOPEHHS  AaBTOMAaTHM30BAHOI  CUCTEMH  MOHITOPUHTY  PEXHUMIB
eJIEKTPOCTIOKMBAHHS HAa OCHOBI 300py Ta aHamizy iH(opmarii BiJf BIPOBAIKEHUX
aBTOMATU30BAHUX CHUCTEM OOJIIKY €JIEKTPOEHEPTIi JIs1 BUPIIIEHHS MUTAHb M1ABUILICHHS
eHeproeeKTUBHOCTI Ha MIANPUEMCTBI, a TaKOX Yy3araJlbHEHHS YCIX MOKJIMBUX
HaIpsAMKIB BUKOPUCTaHHS CHCTEM MOHITOPHUHTY PEXKHMIB EJICKTPOCIIOKUBAHHSI B
BUPOOHUYIN TISTTHHOCTI MiAMPUEMCTBA.

JIy1st TOCSITHEHHST METH TIOCTAaBIICHI Ta BUPIIICH] TaKl 3aBIaHHS:

- TPOBENCHO AHANITUYHUN OTJSA  HAyKOBO-JITEpaTypHUX JDKEpen 3a
TEMaTUKOIO  JIOCIHIJKYBAaHOTO 0O0'€KTy, HaJlaHO TMOPIBHSJIBHY XapaKTEPUCTUKY
ICHYIOUMX CUCTEM, BKa3aHO iX MepeBaru Ta HeAOIKH;

- BUKOHAHO JIOCIII/DKEHHS Ta aHalll3 CXEMHU EJIEKTPUYHUX 3’€JlHaHb T'OJOBHOI
MOHKYBAJIbHOT MJICTaHIlT 3aBOJTY, TOOYIOBAHO KapTOrpaMy HaBaHTAXKEHb;

- BUKOHAHO JIOCJIPKEHHSI Ta aHaJI13 JIIF040i cxeMa 00JIiKy €JIEeKTPUYHOI eHepril
MIIPUEMCTBA, PO3POOJICHO  CTPYKTYpHY CXE€My aBTOMATHM30BaHOI  CUCTEMH
MOHITOPUHTY CIIOKUBAaHHS €JIEKTPOCHEPTii;

- pO3pO0JIEHO CTPYKTYpy MPOrpaMHOTO 3a0€3MEUYeHHs aBTOMAaTHU30BaHOT
CUCTEMHU MOHITOPUHTY CIIOKUBAHHS €JIEKTPOEHEPTii TOJIOBHOT MOHMKYBaJIbHOI
M1JICTAHIIIT 3aBOMY;

- po3po0JEHO CHUCTeMy KaHajiB 3B’S3Ky AaBTOMATHU30BaHOI CHCTEMHU
MOHITOPUHTY CIIOKUBAaHHS €JIEKTPOEHEPT1;

-y TpOBEACHOMY JOCIHIKEHHI Ta aHaji3l CXeMH EJIEKTPUYHUX 3’€IHAHb
rOJIOBHOI MOHMXXYBaJIbHOI MIJCTaHINI 3aBOAY, MII0Y0T CXEMHU OONIKY €JIEKTPUYHOI

€Heprii MiANPUEMCTBA Ta PO3POOII CTPYKTYPHOI CXEMYy aBTOMATH30BAaHOI CUCTEMHU



10
MOHITOPHUHTY CIIO>)KMBAHHSI €IEKTPOEHEPTIi;

-y 3amlpomoOHOBaHI CTPYKTYpl MPOTrPaMHOTO 3a0€3MEeUEHHsI aBTOMATU30BaHOT
CHUCTEMH MOHITOPHHTY CITO)KMBAHHS E€JICKTPOEHEPTii TOJIOBHOI MOHW)KYBaJIbHOI Tif-
CTaHIIii 3aBOJTy Ta PO3pOOJICHIN CUCTEMI KaHAJIIB 3B SI3KY III€1 CUCTEMHU.

[IpakTiduHe 3HAYEHHS OJIEp)KaHUX  pe3ynabTaTiB  poOOOTH  TOJATaE B
3alpPOMIOHOBAHMX IUISIXaX YCYHEHHS 0€300J1iIKOBOTO CIIOKMBAHHS EJICKTPUYHOI eHepril
BUPOOHUYMM CEKTOPOM, METOAAaX KOHTPOJII0O BHPOOHHYMX MEPEX MAJIs BUSBICHHS
HECAHKI[IOHOBAHOTO CITIOKWBAHHS €JICKTPUYHOI eHeprii, po3poliieHiil cuctemi 300py
iH(popMalii 6e3 BTpaTH TOYHOCTI MOKA3HUKIB HE3aJICKHO BiJ KIJTBKOCTI CIIOKHMBAYiB B
HBOMY, BIPOBA/UKCHHS B BHKOPHMCTOBYBAHMX NPUJIAAax OONIKY HE3aJlekKHOI Mam'siTi,
10 3araM'sTOBY€E BCl HECAHKIIIOHOBaHI [iii, BiiJlaJieHe KepyBaHHS IMiJIKJIIOUEHHIM abo

BIJIKJTIOUEHHSIM CIIO’KMBAY1B €JIEKTPOCHEPTTIi.
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PO3JLI 1

orjsaa CUCTEM KOHTPOJIIO TA OBJIIKY EHEPI'OPECYPCIB

1.1 CyuacHi aBTOMAaTH30BaHi CHCTEMH KOHTPOJIIO Ta 00.J1iKy eHepropecypcis

CydacHl aBTOMAaTW30BaHI CHUCTEMH KOHTPOJK Ta OOJIKY €HEepropecypcis
(ACKOE) € macmtaOHUMH cHCTeMaMU, SIKi BUKOHYIOTh OJJHOYAaCHO BHMIpPIOBAaHHSA 1
OOJIIK KUIBKOCTI €HEprii Ta EHEepropecypciB pi3HOTO pOAYy 3a TEPUTOPIATBHO
PO3MOAUICHUMH TOYKaMH OOJIIKY 1 TpPAaIIO0Th Yy peaJbHOMY Yaci 3 MOJalbIINM
nepeaaBaHHsAM iHpopMallii 3a iepapxiunum piBHeM. OcobOnue 3HaueHHss ACKOE mae
y enekTpoenepreTuil [1].

3 MoMeHTy mosiBU HampukiHii XIX CTONITTS NEpmoro eaeKTpoMEeXaHiuHOTO
JYHIbHUKA eeKTpudHoi eHeprii (1889) ii o0k 3aifiCHIOBABCS HUISXOM 3allKCy
MOKA3HUKIB JIYMJIbHUX MEXaHI3MIB Ta 3aHECEHHS iX Y BIAMOBIIHUNA JOKYMEHT.

[IpuB’si3ka MOKA3HUKIB JIYWIBHUKIB JO PEabHOTO Yacy B 3Ha4yHIA Mipi
3ajexana BlJ TOJAMHHHMKA I1HCIEKTOpa 1 Yacy NPOBEIEHHS 3amucy IOKa3HUKIB
miunnsHuKa [2]. HacoBa moxuOKa Takoro o0JIiKy 3HaXOUIACh B Jialma30Hi BiJ KiJIBKOX
TOJIMH 10 KIIBKOX [10, 1HOJI Y KUIbKa pa3iB MEPEBUILYIOYM MOXUOKY OOJIKY CaMUM
mumnpaukoM [3]. Hampuknan, ACKOE na 6a3i AIIK «Carypn» (pucynok 1.1)
J03BOJISIIOTh  OJIEP)KYBAaTH PO3TOPHYTY KAapTUHY EHEProCHOXHBaHHS W PO3MOALTY
E€HEepPropecypciB BCcepeauH1 MAMPUEMCTBA B PEKUMI PEAIbHOTO Yacy, BUPIIIUTH BECh
KOMIUIEKC 3aBJlaHb 3 OITHUMI3allii EeHEeproBUTpaT Ta EHEeprornocTadyaHHs WOTo
CTPYKTYPHHUX TMIIPO3MALUIIB, aX 0 KOXXHOTO KOHKPETHOro croxuBada. Kpim Toro,
ACKOE pae MOXIIMBICTh MO€JHATH TUJIAHYBAHHS €HEPrOBUTPAT 13 IJIAHOM BHUITYCKY

rOTOBOI MPOMAYKIIi, BUIUIUTH €HEPrOCKIAJOBYy B COOIBApTOCTI HA KOXHOMY €Tarri
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BUPOOHUIITBA, IMPOaHATI3yBaTH MOMEHTH IEPEBAHTAXXEHHS a00 HaBIAKU MPOCTOIO
eneproemuoro obnamaanas Ta iH. ACKOE na 6a31 AIIK «Carypn» ckimamaeThcs i3
JIBOX TIJCHUCTEM: TijcucTemMa 300py W nepBUHHOI 00poOKM iHOpMaIli; mijgcucTeMa

dbopmyBaHHs 0a3 maHux Ta podbotu 3 HUMH (puc 1.1).
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Pucynokl1.1 — ACKOE na 6a3i AIIK «Catypa»

CrporonHi 6arato moOyTOBUX CIIOKHBAYIB MOJAIOTH 1 OIJIAYYIOTh MOKA3HUKH
CBOIX JIYWJIBHUKIB 13 3aTPUMKOI JO JBOX-TPbOX THXKHIB BIJHOCHO MOMEHTY
3aKIHYEHHS! PO3PAaxXyHKOBOTO MEPIOAY, MPHU I[bOMY TUMYacoBa MoxuOKa nocsrae 40—
50%. Inest TexHIYHMX 3ac00IB aBTOMATH30BAHOTO JHUCTAHIIMHOTO 3YWTYBaHHS JaBHO
BIJIOMa, ajie MpaKTUYHa peajizallisl po3noyanacs y MPOMHCIOBO PO3BUHEHUX KpaiHax
Tinbku B 70—80-T1 poku XX CTOMITTS, KOJU 3’ SBWJIHMCS IHTETPAJbHI TEXHOJOTII, 1110
JTO3BOJIMUIA 3pOOWTH TEXHIYHI PIllIEHHS €KOHOMIYHO TPUHHSATHUMHU JJISI MacOBOTO
3acTocyBaHHs [4].

3 po3Ma oM TUTAHOBOI €KOHOMIKH 3aKIHYMIIACS €10Xa MPAaKTUYHO HEOOMEKEHUX 1
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JIEIIEBUX €HEPrOpPeCyYPCiB, KOJH IX YacTKa B COOIBAPTOCTI MPOAYKIIii CTAaHOBHIIA BCHOTO
JWIIe KidbKa BiACOTKIB. Ha choroaHimHii eHp uepe3 Oararopa3oBe MOIOPOKYAHHS
SHEepropecypciB iX dYacTka B COOIBapTOCTI MPOAYKIi I 0aratboX MPOMHUCIOBHX
iANpUEMCTB pi3ko 3pocna i1 craHoBUTh 20-30%, a ans HaMOLIBII E€HEProEMHUX
BUpoOHUITB focsirae 40% 1 Oubmie. Pa3oM 3 mogopokK4aHHSIM €HEPropecypciB sK
HEOOX1IHMM HACNIJIOK TOCTajla €eKOHOMIYHO JIOIIJIbHA MeXKa 1X CIOKMBAaHHS B paMKax
TEXHOJIOT1H, M0 CKJIAJUCS ICTOPUYHO JJIsT KOXKHOTO OKpeMoro mianpueMmcTBa. daktop
BHCOKOI BapTOCTI €HEPropecypciB 0OyMOBUB B OCTaHHI POKHM KapJIMHAJIbHI 3MIHU Y
CTaBJICHHI JI0 OpraHizaiii eneprooomiky. [1i1 THCKOM PHUHKY CHOXUBaYl MPUXOJAATH JI0
PO3yMIHHS TI€i MPOCTOI ICTHHM, IO NEPIIMM KPOKOM B €KOHOMIi €HEpropecypciB 1
3HIKEHHI (DIHAHCOBUX BTPAT € TOUHUHN OOJIIK.

CydacHa UMBUII30BaHa TOPTIBIIA €HEPrOpPECYpCaMy 3aCHOBaHA Ha BUKOPHUCTAHHI
aBTOMATHU30BAaHOTO MPUJIAJOBOTO E€HEProodJIiKy, 110 3BOAUTH /10 MIHIMYyMY Yy4yacTh
JIIOJIMHU Ha eTarl BUMIpY, 30upaHHs 1 00poOJieHHs JaHuX 1 3a0e3Meuye JOCTOBIPHUM,
TOYHUIA, ONIEPATUBHUIA, THYYKHI, aIalTOBAHUIA 10 PI3HUX TapU(PHUX CUCTEM OOJIK SK3
00Ky MmocTadajibHUKa CHePropecypciB, Tak i 3 00Ky cnioxkuBava [2, 3, 4]. 3 1i€ro MeTor
SK TIOCTaYaJIbHUKH, TaK 1 CIIOXWBaydl CTBOPIOIOTh HAa CBOiX 00’€KTax aBTOMAaTH30BaHI
CHCTEMH KOHTPOJIIO 1 00JTiKy eHepropecypcis (puc.1.1).

3a wHagBHocTi cydacHoi ACKOE mnpomMucinoBe mMiANMPUEMCTBO TOBHICTIO
KOHTPOJIIOE BECh CBIM MPOLIEC EHEPTOCIIOKMUBAHHS 1 MA€ MOXKJIUBICTh 3a Y3TOIKEHHSIM
3 TOCTayaJlbHUKAMH EHEPropecypciB THYYKO TEPEXOAWTH JO PI3HUX TapudHUX
CUCTEM, MIHIMI3YIOUH BUTPATH.

Cnig  3a3HauMTH, WO PO3BUTOK TapU(PHUX CUCTEM, SKI TapMOHI3YIOTh
CyNepewInBl 1HTEpPECH TMOCTAaYaJIbHUKA 1 CIOKHMBada EHEpPropecypciB, BIJMOBIIAE
CBITOBIN MpakTulli. Bupimenas npo6iemu 00Ky e1eKTPOSHEprii BUMAarae CTBOPEHHS
aBTOMATHU30BaHUX CHUCTEM KOHTPOJIO 1 OOJMIKY, SIKI B 3arajJbHOMY BHIIaJIKy MICTSTh J1Ba
a0o tpu pisHi (puc. 1.2) [3,11]:

* HWKHIA piBEeHb — NEpPBUMHHI BHUMIpIOBaNbHI mneperBoptoBaul ([IBII) 3
TEJIEMETPUYHUMH BHUXOJaMH, 3 Oe3nepepBHUM ab0 MIHIMAIbHUM I1HTEPBAIOM

yCEepEeHIOBaHHS BUMIPIOBAJILHUX MapaMeTPiB €JEKTPOCHEPrii;
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.+ cepeHiil piBeHb — KOHTPOJIEPH (CIieniaaizoBaHi BUMIPIOBAJIbHI CUCTEMH 200
OaraTopyHKIIOHAIBHI MPOrpaMOBaHl MEPEeTBOPIOBadi) 3 BOYTOBAaHUM MPOTPaAMHHUM
3a0€3MeUYeHHAM 00JTIKY, SIK1 3/IIHCHIOIOTH B 3aJ/aHOMY IIUKJIl IHTEpBay YCepeIHIOBaHHS
1107000BHI 30ip BHUMIPIOBAJILHUX JaHUX 3 TepuTopianbHO posnoxaiteHux [IBII,

HaKOMMYCHHs, 00pOOJICHHS 1 MepelaBaHHs X JIaHUX Ha BEPXHiil PIBCHb;
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BuMmipioBaHHA AAHMN 33 EiAos pasaHHR,
38 TOMKAMM CTRYRTYPRak K AGHYMEHTYBAHHA,
oBniky oéniky BEAeHHA DA3 aHMX
Pucynok 1. 2 — V3aransaena cxema tpupiBaeBoi ACKOE
Bepxwniit piBenp — mnepconHanbHui kKommtorep (IIK) 13 cmemiamizoBanum

nporpamuumM 3abe3nedyeHHsM ACKOE, mo 3aiiicHioe 30ip iH(opMaliii 3 KoHTpoJiepa
(a00 Tpymnu KOHTPOJIEPIB) CEPENHBOTO PIBHS, MIACYMKOBE 00poOIeHHs 1i€l iHpopmMaIrii
K MO0 TOYKax OOJIIKY, Tak 1 Mo iX rpymnax (miaposaiiaM 1 00’eKTam MiJIpHEMCTBA),
BIJIOOpa)KEHHA 1 JOKYMEHTYBaHHS JAHUX OONIKY y BUTJISIL, 3pYYHOMY JUJISl aHAJI3Y 1
yXBaJICHHS pilIleHb (KepyBaHHs) OMNEPAaTUBHUM IEPCOHAJIOM CIIYy>XKOW TOJOBHOTO
€HepreTyka 1 KepiBHULTBOM MIIMPUEMCTBA.

Hwxwniii piBear ACKOE mnoB’si3anuil 13 cepenHiM piBHEM BHMIPIOBaIbHUMHU

KaHaJlaM{, B sIKI BXOJSITh BCl BUMIPIOBAJIbHI 3aCO0M 1 JIiHIT 3B’SI3KYy BiJl TOYKUA OOJIIKY



15
no koutponepa. Cepenniit piBenb ACKOE moenHanmii 3 BepXHIM piBHEM KaHAJIOM
3B’S3KY, B SIKOCTI SIKOTO MOXYTh BUKOPUCTOBYBAaTHUCA (h13UYHI MPOBOOBI JiHII 3B A3KY
(puc.1.3). Cxema nobymoBun ACKOE perioHaabHOTO PHHKY €JIEKTPOSHEprii HaBeJcHa

Ha puc. 1.4.
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Pucynox1.3 — Cxema ACKOE 3 nepenaueto nanux cuiaoBoro mepexero 0,4 kB
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Pucynok 1.4 — Cxema no0yaosu ACKOE perioHaJIbHOTO pUHKY €JIEKTPOEHEepTii

Jliynnbauku-gatTuuku B cuctemMax ACKOE. ¥V manuii yac cTpiMKOTO PO3BHUTKY
MIKPOEJIEKTPOHIKM 1 3HMIKEHHS I[IH Ha €JICKTPOHHI KOMIIOHEHTH ITU(GPOBI CUCTEMHU
KEepPYBaHHS MMOCTYIIOBO BUTICHSAIOTH CBOIX aHAJIOTOBHX KOHKYpeHTiB. O/lHa 13 TOJOBHUX
nepeBar HU(PPOBUX CHUCTEM KEpyBaHHS Ha 0a3i MIKPOKOHTPOJIEPIB — THYYKICTH 1
O0aratodyHKIIOHATBHICTh, SIKI JOCATAlOThCS HE amapaTHO, a MporpamMHo 0e3
JOAATKOBUX MAaTeplaJIbHUX BUTPAT, a TaKOX IMIJBUIIECHHS TOYHOCTI ¥ HaAiiHOCTI
o6miky. [udpoBuil JYMIBHUK eleKTpoeHeprii Ha 0a3l MPOCTOro MIKpPOKOHTpoJepa
Ma€e OYEBU[HI MepeBaru: HaJIIMHICTh 32 PAXyHOK MOBHOI BIJCYTHOCTI €JIE€MEHTIB, ILIO0
TPYTbCS, KOMIIAKTHICTh, MOXJIMBICTh BUTOTOBJIEHHS KOPIYCYy 3 BpaxyBaHHSIM
1HTEp €pY CYYaCHUX KUTJIOBUX OyIMHKIB; 30UIbIIEHHS MEPIOYy NEPEBIPOK Yy AEKiIbKa
pa3iB; PEMOHTONPHUJATHICTh 1 MPOCTOTAa B OOCIYroByBaHHI Ta ekcruryatauii. Ilpwu
HEBEJIMKUX JOJATKOBUX alapaTHUX 1 TMPOTPaMHHUX BUTpPaTax HaBiThb MPOCTUH
U(PpoBUI JTIUYMIBHUK MOE BOJOMITH PSIIOM CEpBICHUX (DYHKIIIH, BIJICYTHIX y BCIX
MEXaHIYHMX, HaNpUKIaJ, MOXJHUBICTIO peamizaimii OaratotapudHoi oruiaTku 3a
CHOKMBaHy €HEprito, AaBTOMAaTHU30BAaHOTO OOMIKY 1 KOHTPOJIO  CIOKHBAaHOT
CJICKTPOEHEPT1i.

3anexHO BiJ] BUMOI CydacHl IU(POBI JIUYMIBHUKU TOBUHHI Yy OyAb-SIKUH
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MOMEHT 4acy OINepaTUBHO NepeJaBaTH HEOOX1THI aHl PI3HUMHU KaHaJIaMU 3B 3Ky Ha
JUCTIETYEPChKl MYHKTH EHEPrornocTavyajbHUX MIANPUEMCTB JJS  ONEPATUBHOIO
KOHTPOJTIO 1 EKOHOMIYHHUX PO3PaxXyHKIB CIIO)KMBAHHS €JICKTPOCHEPT1I.

He menm BaxiuBy posib MaloTh Pi3HI CEpBICHI PyHKIIIT, Taki K TUCTAHIIIMHUN
JOCTYN JO JIYWIbHUKA, A0 1HGOpMAIi MpO CIOXUTY €HEeprito 1 0araTto I1HIIUX.
HasBHicTh 1uudpoBoro mgucruies, KepOBAHOTO  MIKPOKOHTPOJEPOM,  JI03BOJISIE
IPOrpaMHO BCTAHOBIIOBATH pPI3HI pEXUMH BHBEACHHS 1H(pOpMalii, HaIpUKIA,
BUBOJMTH Ha AUCIUICH 1H(OpMAILI0 MPO CHOXKHUTY EHEPrilo 3a KOXEH MICAlb, 3a
pi3HUMU TapudaMu TOIIO.

[IpomucinoBicTio B YKpaiHi i 32 KOpAoHOM BunyckaroThcs 1t notped ACKOE
JYWIBHUKU-TATYMKN HA MIKPOIIPOIIECOPHIA OCHOBI PI3HOIO THUIY 1 NMPU3HAYCHHS —
onHO- 1 TpudaszHi, onxHo- 1 OaratorapudHi, KOMOIHOBaHI IHTEJIEKTyalbH1
OararopynkmionaneHi  [2, 3]. Ha pucynky 1.5 mnoka3zaHo 3arajdbHUN BHIJIS

JTYMIBHUKIB-JIATYUKIB, K1 BUKOpUCTOBYIOThCS B ACKOE.

Pucynok 1.5 — 3aranbHuii BUTTIS TIYAILHUKIB-IATUYHKIB, 10

BUKOpUCTOBYIOTHCSI BACKOE
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3aBAsSKA 3aCTOCYBAHHIO TIEPEIOBUX TEXHOJOTIA TPOBEACHHS BUMIPIB 1
BUKOPUCTAHHIO MIKPOKOMIT FOTEPHUX TEXHOJIOT1H, CydacHI BHCOKOTOYHI €JIEKTPOHHI
JIYUIBHUKK TIPU3HAYEH1 JUIsI TPOBEACHHS BHUMIPIB B IIIMPOKOMY JIialia3oHi Ta
BUKOHAHHS Tapu(pHUX QyHKUIH. Byydn KOMOIHOBaHUMU 1 TAKMMH, 10 BKJIFOUAIOTHCS
yepe3 TpaHchHOpMaTOpU CTPYMY 1 HANpyTH, JIYUIBHUKH PEECTPYIOTh AaKTHUBHY 1
peaKkTUBHY eHeprito B 000X Hampsimax 3 kiacom TtouyHocTi 0,2 1 0,5 — mpu BuMIpi
akTuBHOI eHeprii 1 1,0 — peakTUBHOI eHeprii. 3a JAOMNOMOIOK CEPBICHOI IPOrpamw,
sxoro ocHarryetbes [1K, Bci poGodi mapameTpu BCTAaHOBIIIOIOTHCS 1HAUBIIYaIbHO.
BropoBamkeHHs: aBTOMAaTHU30BaHUX CUCTEM KOHTPOJIIO 1 OOJIIKY €HEepropecypciBe
CTpAaTETIYHUM HaIpsIMOM TMIJBUIIEHHSA €(QEKTUBHOCTI E€HEPreTUYHOrO IMOTEHLIATY

KpaiHu.

1.2 locBin BnpoBaazkeHHss ACKOE 3a kopaoHom

3a ocTaHHI POKH yBary (axiBlliB eHEPreTUYHOi chepr Bce OUIBIIE 30CEPEIKEHO
Ha PO3BHUTKY «PO3yMHHMX» a00 «iHTeleKTyalnbHHX» Mepex (Smart Grid). CIIIA,
€BPOICUCHKI JiepkaBu, Kwurtail (3a7€XHO B MANPUEMCTBA- PO3POOHMKA) X
Ha3uBaOTh BiamoBigHo: Future Grid, Empowered Grid, Wise Grid, Modern Grid,
IntelliGrid. V 6inpmocti po3BUHEHUX KpaiH BXKMBAIOTHCS 3aXOJW IIOJ0 aKTHBIi3allii
BIIPOBAKEHHSI CKJIAJIOBUX TaKUX EJIEKTPOMEPEX Y IMPOLECl PO3BUTKY €HEPrOCUCTEM.
EnekTpuuHi MepeXi HOBOTO IOKOJIHHS TOBMHHI Ha TEXHOJOTIYHOMY pIBHI
00'€THYBaTH CIIOKMBA4iB 1 BUPOOHMKIB E€JIEKTPOCHEPrii B €IMHY aBTOMATHU30BaHY
CUCTEMY, IO JA€ MOXJIMBICTh Y PEaIbHOMY Yacl BIJACHIAKOBYBaTH ¥ KOHTPOJIIOBATH
pexuMu poOOTH BCIX YYACHHUKIB MPOLIECY BUPOOHUIITBA, NIEPEIaBaHHS 1 CIIOKUBAHHS
CJIEKTPOCHEPTii, B AaBTOMATHYHOMY pEXKHUMI OINEPATHUBHO pearyBaTd Ha 3MiHU
napameTpiB y €HEprocucTemi Ta 31ACHIOBATH EJIEKTPONOCTAYaHHS 3 HEOOXI1THOIO
HAJIWHICTIO Ta E€KOHOMIYHOIO €(QEeKTHBHICTIO. 3aBISKH BIPOBA/KEHHIO CYYaCHUX

TEXHOJIOTIM eJeKTpUYHa Mepeka 3MOXKE 3aJIe)KHO B CHUTyalli 3MIHIOBaTH CBOI
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XapaKTePUCTHUKH, 30UIBIIYIOUN 32 PaXyHOK aBTOMATHYHOTO PErYJIIOBAHHS MPOIYCKHY
3MATHICTh 1 SIKICTh TOCTAYaHHS €JIEKTPOCHEPTii, OCOOIMBO B yMOBaX pPO3BUTKY
MOHOBJIFOBAHUX JIKEPEJ €HEPrii B €HEProcucTeMax.

OpHiero 13 CKIaI0BUX «po3yMHUX» Mepex (Smart  Grid) € OCHAIIICHHSI
ICHYIOUMX PO3MOAUIBHUX MEPEXK CYy4aCHHUMH aBTOMATHU30BAHMMH MPUCTPOSIMU OOJIIKY
CHEProcCIoKUBaHHA, 00'€THAaHUMU B €auHYy 1HGOPMAaIIiHY Mepexy (cucrema Smart
Metering), 10 CTBOPIOE YMOBH MJisi €(EKTUBHOTO BHKOPUCTAHHS €HepropecypciB [7].
VY 3apyOikHIN NpaKTHUIIl € SICKpaBl MPUKIAAN MIABUIICHHS ¢(heKTUBHOCTI TIepeaBaHHs
CJIICKTPOCHEPTii 3a JOMOMOrOK HOBHX TEXHOJIOTIH. 30KpeMa, KommaHis Siemens
BUpIIIMIA MpoOJieMy TNEepeBaHTaXeHOCTI enekTpomepexxk CaH-PpaHIKMCKO 32
JIOTIOMOTO10  BITpoBa/>keHHa aBTomatu3ailii cuctemu HVDC (ycTaBok MOCTIHHOTO
CTpyMy), IIO Jajo 3MOTy BiIMOBUTHCH BIJ CIOPYMKEHHS HOBUX TE€HEPYIOUHX
HOTY>KHOCTEH y LIEHTP1 BEJIMKOTO MICTA.

PO3BUTOK TEXHONOTIT «PO3YMHHUX» MEpPEk BUKIMKAHUN HE TUIBKHM BUMOTAMHU
NIJBUILIEHHS E€HEProe(eKTUBHOCTI Ta €Hepro30epexeHHs, ajne W HEeOOX1JIHICTIO
pEryiioBaHHS peXHUMIB pOOOTH EHEProcUCTeEM B YMOBaX 3pOCTaHHS YaCTKU
abTEpPHATHBHOI eHepreTukun B €Bpomi Ta iHmUMX perioHax [6]. OcHOBHONO
OCOOJIMBICTIO TIOHOBJIIOBAHMX JDKEPEN EJIEKTPOCHEPTii, Hacammepell, BITPSHUX 1
COHSIYHMX EJIEKTPOCTAHIIIN, € HEPIBHOMIPHE Ta BaKKOMPOTHO30BAHE HAJIXO/KCHHSI
eHeprii B Mepexy. «Po3yMHI» Mepexi ONTUMI3YIOTh PEKUMU POOOTH €HEPrOCHUCTEM 3
BEJIUKOI0 KIJTBKICTIO MaJOTMOTY)KHUX €JIEKTPOCTAHIlN 13 3MIHHUMHU B 4aci oOcsramu
reHepailii. 3a OIIHKOI E€KCIEpPTiB BIPOBAKEHHs TexHoJsorid Smart Grid q03BOIUTH
3HM3WTH BUKKUIM apHUKOBUX rasiB (CO2) mo 2020 p. Oiiblr HiXk HAa 1 MIIp.I. TOHH.

Texnonorii Smart Grid MaroTh po3mmpeny (QyHKIIIOHAIbHY MOXJIHMBICTh Tepe-
XOJly BiJ YmNpaBiiHHA 3a ()aKTOM aBapiiiHOrO MOPYIIEHHS €NEeKTPONOCTAYaHHS 10
MOTIEPE/IKEHHST TIOMIKOKEHHSI €JIEMEHTIB MEpeXl, 10 MiABHUINye 1HPOPMAIHY Ta
eHepreTuuHy Oe3neky. HoBa KOHIEMINST PO3BUTKY EJIEKTPOMEPEX 3 ypaxyBaHHSIM
BIIPOBA/PKEHHS CyYaCHUX 1H(GOPMaLIMHUX TEXHOJIOT1H 3a0e3reuye HeoOX1JHUM piBEHb
HAJIHOCTI 1 SIKOCTI €HEePromnocTayaHHs B PI3HMUX IIHOBUX cermMeHTax. Kpim Toro, 3a

JIOTIOMOTOI0  ITUX TEXHOJIOTIA PO3BUBAETHCS MOTHUBAIl AKTUBHOCTI KIHIEBUX
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CIOXHUBAYiB 7O CaMOCTIMHOTO  peryiioBaHHS oOOCATY 1  XapaKTepUCTUKU
CJICKTPOIIOCTa4aHHsI (00CATH €HEePTOCIIOKUBAHHS, PIBEHb HAMIMHOCTI, SKOCT1 TOIO) HA
mijicTaBl OajlaHCy CBOIX 3aIlUTIB 1 MOXJIMBOCTEH €HEPrOCHCTEMH 3 BUKOPHUCTAHHSIM
iHbopMaIlli Ipo mapaMeTpH IiH, 0OCITH LEHTPATI30BaHOI 1 MICIIEBOI reHepallii TOIIO.
BrpoBamkeHHsT 3a3HaYEHUX TEXHOJIOTIM CIpHUsi€ PO3MIMPEHHIO PUHKIB €JIEKTPOCHEPril
Ta MOTY>KHOCT1 3 BKJIFOUCHHSM Y TIXHIO JISUTbHICTD KiHIIEBHX CIIO)KHMBAYiB 1 HAJJAaHHIM M
BIIKPUTOTO JOCTYIy Ha PUHKM 1 IO CHUCTEM TEHepallii, 10 CHpHs€E IiIBUIICHHIO
Pe3yJbTaTUBHOCTITA €pEKTUBHOCTI PO3PIOHOTO EHEPIETUYHOTO PUHKY.

CrorognHi y CBITOBIM eHepreTuuHiil cdepl peani3yeTbCsi psAld MPOEKTIB Ha
BIIPOBA/KCHHSI OHIET 3 KOHILENTyaJbHUX TexHoJsioriki Smart Grid — cucrem Smart
Metering (inTenextyaibHoro o6iiky) [7]. 3okpema, HoBa 3enanpisi BKe MOBHICTIO
nepeiiiia Ha 100% BHUKOPUCTAaHHSA «PO3YMHHUX» MPUIIAIIB OOJIIKY €JIEKTPOECHEprli,
ABsctpadnis, Kutait y cBoro uepry miaanyroTh goBect 10 100% ocHamieHHs CriokuBaviB
«PO3YMHUMU» TpWIagaMyd O0JIIKy B HaWOmmwkui Tpu poku. Y BenukoOpuranii Ha
nep:kaBHOMY piBHI  npuiiHITO Kojekc OamaHcyBaHHS Ta  pO3pPaxyHKIB Y
eHepretuyHit cdepi kpainu. Biamosimno no mporo kommadiss ELEXON (mouiphs
KOMITaHis onepaTopa cucremu marictpainbaux Mepex National Grid Elexon) 3aiiicHioe
aJIMIHICTPYBaHHS MEXaHI3MIB OajaHCYBaHHS 1 PO3paxyHKIB Ha PHUHKY EJIEKTPUYHOI
eHeprii kpainu. Y OUIbIIOCTI KpaiH €Bpocoro3y peanizytorbes [Iporpamu po3BUTKY i
BIIPOBA/DKEHHSI CyYaCHMX aBTOMATH30BaHMX CHUCTEM OONIKY Ta IHIIMX CKIAIOBHUX
«IHTEJIEKTYaJTbHUX MEPEIK.

3acnyroBytoTh OCOOJNMBOI yBaru IJIaHH BIIPOBAKEHHS CHCTEM «PO3YMHOTO»
o0JIIKy B pI3HUX pErioHax CBITy. 30KpeMa, AO0CBi €BpOCOI0O3y, SIKUM IMIOPIYHO
CIpsIMOBYE€ MOHAJ 1,2 MIpT €BpO HA AOCTIHKEHHS Yy c(pepi pO3BUTKYIHTEIEKTYaTbHUX

Mepex i cucteM o0umiky (taou. 1.1).
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Tabmums 1.1. — [Iporpamu koMmaHid OKpeMHX KpaiH i3 BIPOBAIKEHHS CHUCTEM

Smart Metering

ITaJ-IlHI 9 Cacenr Icnanis EH dpaHitis :‘: eRDF
(EneLACEA) ) (Endesa) S | (ERDEF) (Pt R—
TTinoTHHIT IPOEKT Ha Mepio IlinoTHu MpoeKkT ITimoTHHI IpoeKT Ha
2002-2006 pp. — ycTanoBneHHa | Ha mepiox 2008-2010 pp. — | mepiox 2007-2013 pp.
32 MITH «pO3YMHHUX» TIPHIANIB | YCTAaHOBICHHA 28 MIH BIIPOBAIJKEHHA 35 MIH
00IIKY (I1.0). «PO3YMHHX I1.0. «PO3YMHHX) I1.0.
BigmosigHo 10 po3nopaaxeHHsI | BiomoBigHO 10 OCTaHOBH
iITamiichKOro peryisTopa ypsay Ne 110 Big 2008 p., y
Ne292/06 no 2012 p. 20112018 pp. — MarOTh
nependadaeTbed BIPOBAIAHTH Y | OYTH OCHANIeHHMH
100% cmoxuBaviB «po3yMHHMHE» 11.0. 100%
«PO3YMHI» I1.0. | cokHBaviB |
IlIBenig €Bpocoros DinngHuisg Landis
————  VATTENFALL (Landis+Gir) Gyr
(VATTENFALL) MIOPIYHO Perynarop
Y 2009 p. BupoBaIEEHO BHILIACTHCA 3000B'SI3y€ThCA
«po3yMHHX» I1.0. — Y 100% 1200 mmH €BpO Ha 10 2014 p. BupoBaguTH
CIIOJKHBaYIB JOCILIKEHHS y cepi «po3yMHI» 11.0. ¥ 80%
«PO3YMHHX» I1.0. CIIOKHBAYiB

Hogpa 3enanuis N | Hopserisg | Kutaii
(Genesis Energy) N (E.ON) m (General

genesis | Electric)
Cporoasi 100% Perymarop 3000B'43y€TbCA .
CIOKHBaYIB OCHAIEHO 1o 2015 p. BipoBaJuUTH Jo 2013 p. mnanye
«PO3YMHHMMH IL.0. «po3yMHI» .0. ¥ 100% BCTAHOBHTH «PO3YMHID»

CIIOKHBATIB m.0. y 100% crmoxmBatip|

[lepmioro mouana BIPOBAIKYBATH «PO3YMHI» CHUCTEMHU OOJIIKY €JIEKTpOEHEprii
[IBemwist, motim Hinepnanau, Ipnauais, Hopseris, @paniiis, [Tanis, [cnanis, OiHaSHIIS
ta BenmukoOputanisa. IlIBenckki eHeprokoMIaHii OCHACTHIIA ChOTOAHI «PO3YMHHMI)
priIalaMu O0JTIKY BCIX CITOKMBAYiB eJEeKTpOeHeprii B KpaiHi, y Hopserii perymnstop y
chepl eHepreTuku 3000B'sI3y€ EHEPrOKOMMaHIi 3aKIHUMTH BIPOBAHKEHHS TaKHUX
npwianiB 10 2015 p. B psai kpain Ha Jep>kaBHOMY piBHI MPUHHATO 1 peali3yrOThCs
KOHKpETHI Tmporpamu (IJIJaHKW) OCHAIIEHHS EJIEKTPUYHUX MEPEeX CyJaCHUMU

aBTOMATH30BaHUMHU CHUCTeMaMH OOJIiKy enekTpoeHeprii (pucynokl.6). 3okpema, mac-
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mtabHi podotu npoBeaeHo y @paniii — 3a ABa poku (2012 1 2013) Oyno BcTaHOBIEHO
noHaa 30 MuH. «po3yMHUX» mpuianiB oomiky. Y CIIA 3 2009 p. mo 2015 p. Oymno
BCTAHOBJICHO OJi3bKO 60 MJIH. TaKuX MpwIIaiB, B IcmaHii BiIMOBIAHO JI0 MMOCTAaHOBU
ypany kpainu Bix 2008 p. BCl CIOKMBaY1 €IEKTPOCHEPTIi YK€ OCHAIICH! «PO3YMHUMID)
npunagamu. [lpm 1pomy kokHa KpaiHa €C BH3HauWiIa BIiAMOBIIHI 3aBIaHHS 3

ypaxyBaHHSIM HaI[lOHAJIBHUX 1HTEPECIB.

B OpaHia

r 16
2013 ,
1L ' ABCTpatis

3 B Kurait
2011 1.447
10
0.15
. /
2010 ' 0.132 EHA

2009

15 20 25 MERIIDR

(ew)
h
—
(e}

Pucynox 1.6 — Ilnan BcTaHOBNIEHHS IHTENEKTYATbHUX MPUIIAIIB OOJIIKY B

OKpEeMUXKpalHax

Ha posButok intenexkryanbHux mepex kpain €C go 2020 p. mependavaeTscs
HanpaBuTu noHaa 80 mupA. A0, 3 sskux 37% — Ha BOPOBAIKEHHSA CYYaCHUX CHUCTEM
0011Ky. BiamoBijHO 10 TpeTboro eHepretuuHoro nakety €C y €sponeiickkomy Corosi
Jli€ TIporpaMa pO3BUTKY «IHTEJIEKTyallbHUX» Mepex «TexHosnoriyna miardgopma Smart
Grid mns Enextpuunux Mepex MaiiOytHeoro B €Bpomi», 3rimHo 3 skow 80%
eBponeiicbkux crnoxupauiB 10 2020 p. maioTe OyTH OCHAILIEHUMHU «PO3YMHUMU
npuiagamu ooiky, a 10 2022 p. — 100% cnoxuBauis.

€Bporneicbki KOMMaHIi MOCTIMHO YAOCKOHAIIOIOTh TEXHOJIOTIT TMepeaaBaHHs,

TpaHchopmallii Ta ONEpPaTUBHO-IUCIETYEPCHKOTO OOJIKY elieKTpoeHeprii. Meroro
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BJIOCKOHAJICHHS B Mepekax HezalexHoro onepatopa €spornu (ENTSO-E) mo 2020 p. €
3HIDKCHHSI OOCSITIB CIIOKMBaHHS 1 BTpar enektpoeHeprii Ha 20%. Jlns mwporo, 3a
nporuo3oM iHBectuiiitnoro 6anky CIIA Goldman Sachs, y po3BuUTOK eneKkTpoMepex
HeoOx1aHO 1HBecTyBaTh 187 mupa. mon. Y minoMy mo kpaiHax-wieHax €C 3a mepiof
2008-2014 pp. 6yno BcranosneHo nmoHaa 400 MITH. OJIMHULID CYYaCHUX CHUCTEM OOJIKY

enexTpoeHeprii (puc. 1.7).

120.00

100.00

80.00

60.00

40.00 -
20,00 -
0.00 - T T T T T T

2008 2009 2010 2011 2012 2013 2014

MJIH LUT

Pucynok 1.7 — KinbkicTh ycTaHOBNIEHUX "p0o3yMHUX" NYMIBHUKIB Y KpaiHax €C

3aciyroBye Ha yBary JOCBiI ydacti ypsay BenukoOputanii B peamizariii
CyYaCHHUX CHUCTEM — IHTENEKTyaJlbHUX BUMIPIB. BpUTAaHCHKUM ypsiAOM NpUKHATA 1
peanizyerbess Harionanpna Ilporpama «Smart Metering Implementation Program
Prospectusy», sikoro BH3HAUEHO TMOPSIOK BIPOBAKEHHS «PO3YMHUX) JIYUIHHUKIB Y
a0OHEHTIB Majoro M cepeaHboro Oi3Hecy. YpsJIoM 3alnpoNOHOBAHO IOETAMHY
peamnizamiro [Iporpamu 3 moyaTkoM BOPOBAKEHHS CydacHUX cucteM o0miky 3 2012 p.
[lepenbavaeThes Takoxk 10 2020 p. BCTaHOBUTH 26 MIIH. «PO3YMHHUX» JIYUIBHUKIB Y

JIOMAIITHIX TOCIOIapCTBAX.
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1.3 BnpoBagxennsa ACKOE B Ykpaini

OpHniero 3 HaWBAKIIUBIIIKX TPOOJIEM, 1110 CTOSThH MEPE/] CHEPreTUKOI YKpaiHu, €
opraHizailisi TOYHOTO 1 JOCTOBIPHOTO KOMEPILIMHOTO OOJIIKy eJeKTpPOeHeprii Ta
MOTY>KHOCTI Ha OINTOBOMY 1 PO3JApiIOHOMY pHHKax eleKTpoeHeprii. BmpoBamkeHHs
PUHKOBHUX BITHOCHH MOTpeOye AKICHO HOBUX TEXHIYHHMX 1 IPOrpaMHUX 3ac001B 00Ky,
CHCTEM KOHTPOJIIO, ITIepeIaBaHHs Ta 00poOieHHs iHdopMmartii [8].

B Vkpaini pedopmyBanns OnroBoro puHky enekTpuuHoi eHeprii (OPE)
NOB'SI3aHE 3 YNPOBAIKEHHSAM MOJIEN PUHKY JIBOCTOPOHHIX JOrOBOPIB, 0alaHCyIOYOro
PUHKY €JEeKTPOEHEprii Ta Ha NOJANbIIOMY e€Tami — OIpXKI eJeKTPOEHEPrIi.
PedpopmoBanuii  (;1ibepanizoBaHuii) ONTOBUN PHUHOK EJIEKTPOCHEPrii HE 3MOXKe
e(peKTUBHO IpalloBaTH 0€3 3alpoBaJIKEHHSI aBTOMAaTU30BaHOI CUCTEMU KOMEPLIHHOTO
OOJIIKY 1 KOHTpPOJIIO BUPOOHMIITBA, MOCTa4aHHS 1 CIIOKHUBAaHHS €JIEKTPOCHEprii B
pearpHOMY MaciTabi Jacy.

HeoOxigHicTh HEBIAKIAAHOTO 3aBepilieHHs poboTu 1o BrnpoBamkeHHI0 ACKOE
Ha OPE Vkpainu 3ymMoBiIeHO 3HaYHUM HeOamaHCcoOM OOJIIKY BHPOOJICHOI Ta CIOXKHUTOI
CJIEKTPOCHEPT1i, IO CIPUYMHSE JOJATKOBI BTpaTH ejekTpoeneprii. Lle 3ymoBieHo
TaKOX THUM, 10 3HAYHY KUIBKICTh TOYOK OOJIIKY €JIEKTPOEHEPrii J0 BIPOBAKEHHS
Cy4aCHUX aBTOMATHU30BAaHUX CHUCTEM OOJIIKY €JIeKTPOCHEprii OyJ0 OCHAIIEHO PI3HUMU
3a TUMaMU 1 KJlacaMy TOYHOCTI TpuiajamMu oOJIiKy, Olblia MOJIOBUHA SKUX 3acTapiia
MopaibHO 1 (i3uuno. Kpim nporo maitke 40% TOYOKOOMIKY €IeKTpOSHEPrii He MaJlo
JTyOJTFOIOUNX TTPUIIAIIB.

Bignosigno g0 Yroau mixk Ypsiaom Ykpainu ta €Bporneiickkoro Komiciero moao
MOKpAIIEHHs! cucTeMu o0MiKy Ha ykpaiHcbkoMy OPE mepenbaueno BmpoBamKeHHS
npoekty «CTBopeHHs1 aBToMatu3oBaHoi cuctemu o001diky (ACOE) mns OnroBoro
PUHKY eJeKTpoeHeprii». Peanizaliis 3a3HaAYE€HOTO MPOEKTY CTBOPUTH YMOBH JIJIS:

- 3a0e3meYeHHs  KOMEpIiHOro  OOJiKy  aKTMBHOI Ta  PEaKTUBHOI

enexTpoeHeprii BianoBigHo A0 BuMor OPE 11010 moroguHHOro 00Ky eeKTpoeHeprii
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Ha MeXi O0anaHcoBOI HAJEKHOCTI CYO’€KTIB PHUHKY €JeKTpOoeHeprii (reHepyroui
KOMIIaHii, OnepaTop MariCTpalbHHUX 1 MDKJIEPKaBHUX €JIEKTPOMEPEX 1 00JIEHEPTO);
- MIJBUIICHHS  TOYHOCTI Ta  JOCTOBIPHOCTI  KOMEPIIMHOTO  OOJIKY
enekrpoeneprii cepen cy0’extiB OPE;
- M1JBUILIEHHS ONEPATUBHOCTI YIPABIIHHSA PEeXUMaMU BUPOOJICHOI, TepeaaHoi
Ta BIJIYIIEHOI €JIEKTPOCHEPrii, a TaKOXK YJOCKOHAJIEHHS KOMEPIINHUX pO3paxyHKIB
Ha OPE;
- 3HIDKCHHS] BUTpAT Ha Nepe/iaBaHHs 1 MOCTaYaHHs €JIEKTPOCHEPTil 32 paxyHOK
MiBUIICHHA TOYHOCTI OOJIKYy Ta MaKCHMaJbHOMY CKOPOUEHHIO HETEXHIYHUX
(KOMepILiitHIX) BTpaT.

CucremMa oOMIKy Ta ii OKpeMi KOMIIOHEHTH ITIOBHHHI BIAMOBIJATH BHMOTaM
MDKHApOJHOI Ta yKpaiHChbKoi cepTudikamii s 3A1MCHEHHS  KOMEpUIMHHUX
pO3paxyHKIB.

Bignosigno no noctanoB HKPE Ykpaiau Big 15.07.2010 p. NeNe 815 - 820 mpo
BHECEHHs 3MiH 110 YMmoB 1 [lpaBun 3miiiCHEHHS MiJNPUEMHHIIBKOI MiSTIBHOCTI 3
BUPOOHMIITBA Ta TOCTAYAHHS €JIEKTPUYHOI €HEPT1i KYMiBJIS-TIPOJaXK EICKTPOCHEPrii Ha
OPE wmae 3niiicHIOBaTUCA 3 BUKOPUCTaHHAM AaHuX, orpuManux 13 ACKOE ronoBHoro
oreparopa Ta cy0’€KTIB ONTOBOTO PUHKY €JIEKTPOEHEPTii.

Bignosimno mo uporo Il «Enepropunok» VYkpainm Tta cy06’ektm OPE
3000B’slaHl TPUBECTH CBOKO [ISUIBHICTHh Y BIAMOBIAHICTH JO BHUMOT 3a3HAYCHUX
noctanoB HKPE. 3 metoro 3a0e3nedeHHs] MIATOTOBKH O PO3PAXyHKIB 3 KYMIBJIi-
npoaaxy enektpoeHeprii B OPE 3 Bukopuctanusm ganux, orpumanux i3 ACKOE,
CTaHOM Ha KiHelb nepiioro kBaprany 2011 p. mpoBeaeHO 3Ha4YHY POOOTY UIOAO
BIIPOBA/DKCHHS aBTOMATH30BAHOT CHCTEMH KOMEPIIMHOTO OOJIKY eIeKTPOEHEPrii,
30Kpema:

- ACKOE T'omoBuoro omeparopa (I'O) OPE: 3miiicHeHO TexHiYHE Ta
nporpamae 3abe3nedueHHss ACKOE T'O; po3pobiieHo TexHIUHE 3aBIAaHHS 1 aJTOPUTMHU
Bepudikallii Ta Bamifaiii JaHUX JJIS CTBOPEHHS aBTOMAaTHU30BaHOI 1HGOpMaIIMHOL
cuctemu «Bepudikamis Ta Bamigarmis TaHUX KOMEPIIHHOTO OOJIKY €JIeKTPOCHEpPTii B

OPE»; po3po06ieHo Ta BIPOBAKEHO MporpaMHe 3a0e3rnedeHHs 300py, 30epeKeHHs 1
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MIEPBUHHOTO OOPOOJICHHS TaHUX KOMEPIIHHOTO O0JIIKY €JIEeKTPOCHEPTii; BIPOBAKEHO
B JIOCTIHY eKCIuTyaTalilo ABTOMAaTH30BaHy I1H(OpMAIliiHy CHCTEMY TOJIOBHOTO
oneparopa OPE (AIC T'O) mna mnpoeaeHHsi pospaxyHkiB 3a ganumu ACKOE,
BUKOHAHO PsJ IHIIUX POOIT MMIOJ0 MIATOTOBKMA ITOBHOIIIHHOTO (DYHKITIOHYBaHHS
ACKOETO;

- BUKOHYIOTbCSI POOOTH IIOJ0 CTBOPEHHs mepiioro eramy «Mepexi
nepeaadi JaHuX [0JIOBHOTO omepaTopay 13 3aBEpIICHHSM YIPOBAKCHHS MEPEKi B
yerBepToMy kBaptaii 2011 p. 3a ominkowo JII «EHepropuHok», aBTOMaTH30BaHa
iHpopmariiiina cucrema ToioBHoro omepatopa OPE B ocHOBHOMY roTOBa 110
BUKOHaHHS po3paxyHKiB 3a nanuMu ACKOE 13 cyO'ekramu OPE, aBTOMaruzoBaHi
cuctemH sikux BHeceHO 110 Peectpy ACKOE;

- ACKOE cy0'ektiB OPE. Ha xinenp | kBaptamy 2011 p. BBemeHo y
npomucioBy ekcruryaraiito 106 ACKOE, 3 nux 46 ACKOE 3apeectpoBano I'ooBHUM
OlepaTopoM 3a JIaHUMH SIKUX BEIyThCs po3paxyHkH. [locTadanmbHukamu 3a
peryiboBanuM Tapu- ¢om (38 cy0'ekTiB) BBEJCHO y IPOMHCIIOBY €KCIUTyaTarito 34
cucteM ACKOE, onHa cuctema 3HaX0JIMThCA Y JOCHIHINA ekcIutyaTallii. BupoOuukamu
enekTpoeneprii (77 cy0'ekTiB) BBeAeHO y nmpomucioBy ekcruryaramiro 72 ACKOE, tpu
cuctemu ACKOE 3naxomstecsa y pocmigdiii ekcruryartamii. ¥ 5 cy6’ektiB OPE
aBTOMAaTH30BaHI CUCTEMH KOMEPIIIHHOTO 00Ky €JIeKTpOSHEPrii He BIPOBAKEHO.

Ha Bcix miacranmisix AIT «HEK «Ykpenepro» ACKOE BmpoBamxkeHo B
MPOMHUCIIOBY eKcrutyaraiito. Xia podotu cy6’extiB OPE 3a tpu micami 2011 p. momno

BrpoBapkeHHss ACKOE na OPE Ykpainu BinoOpaxkeHo Ha miarpami (puc.1.8).
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Pucynok 1.8 — Ctan BnpoBamkennss ACKOE na OPE VYkpainu

Y wmexax BukoHaHHS ¢yHKIiH ['omoBHoro omepatopa /Il «Enepropunok»
BHECCHO 3MIHHU JIO JIOTOBOPIB KYIIBJI-IPOAAXKY €JICKTPOCHEPTii 1100 MOOYAOBU Ta
Bukopuctanusa nanux ACKOE B po3paxyHkax 1 ykiaazeHo 88 yroa. 3a iHpopMaliiero
JIT «Enepropunok» cy6'ektu OPE, mo 3anpoBanunu ACKOE Tta 3apeectpyBanu ix y
["onoBHOTO Omeparopa, B OCHOBHOMY, TOTOBI JI0 MPOBEIECHHS PO3PaXyHKIB 3a TaHUMHU
IIUX CHUCTEM.

HopmatuBHo-nipaBoBe 3abesneueHHss pobotu ACKOE. [lns 3abesnedeHHs
KyHiBIi-Tipoiaxy enekrpoereprii Ha OPE 3 BUKOpHCTaHHSM NaHHUX, OTPUMAaHUX 13
ACKOE, HKPE npuitasto noctanoBu Bix 15.07.2010 p. NoNe 815 — 820mpo BHeceHHs
3MiH 10 YMOB 1 [IpaBun 3aiiicHEHHST TANPUEMHHIIBKOT AISUTBHOCTI 3 BUPOOHUIITBA Ta
NoCTayaHHs eJeKTpoeHeprii. MiHeHeproByruuisi 1 AHTUMOHOIOJBHUM KOMITETOM
VYkpainu noromkeHo 1 HampasiaeHo Ha 3arBepmkeHHs HKPE VYkpainu 3Minu 110
«IHCcTpYKLIT Tpo mopsAaoK 371iicHeHHs po3paxyHKiB Ha OPE Vkpainn» (II1P). 3okpema,
BHeceHO 3MiHM 10 IIIP y yacTuWHI BUKOpPUCTaHHS B IIOACHHUX po3paxyHkax Ha OPE
nanux ACKOE cy6'extiB OPE.

JIT  «Enepropunokx» pasom 3 HKPE, Mineneprosyrums, HII «HEK
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«Ykpenepro», HAK "Eneprernuna xommanis YkpaiHu", udjieHaMu poOOUYUX
rpyn Panu OPE ompairoBaHo 3MiHH 70 iCHYIOUHX 1 pO3po0OJieHO HOBI HOPMATHBHI
JOKYMEHTH JUIsl 3a0€3MEeUCeHHS PO3paxyHKIB 13 KYMiBII-MPOJAXKy €JIECKTpOSHEeprii B
OPE 3 Buxopuctanasm cucteM ACKOE Ta HacTymHUM TIOTOKCHHSIM 1
3aTBEP/KEHHSIM I1X Yy BCTaHOBJIeHOMY mopsanky. Pamoro OPE, 3a moromxeHHsm 3
MineHneproByriuisi, AHTUMOHOIIOJILHUM KoMmiTeToM Ykpainu Ta HKPE 3aTBepmkeno

«TumyacoBuii OPSAIOK BUKOPUCTAHHS JaHUX, OTPUMAHUX 3 aBTOMAaTH30BaHUX
CUCTEM KOMEpULIMHOro o0JiKy enekTpuyHoi eHeprii». Pimennsm Pagu OPE VYkpainu
Bix 24.11.2010 p. 3a moromkennssm HKPE Ykpainu 3aTBepkeHo:

- Ilopsimox peecTpaillii aBTOMAaTH30BaHMX CHUCTEM KOMEPIIHHOTO OOJIKY
eJIEKTPUYHO1 eHeprii Ha ONTOBOMY PUHKY €JIEKTPUYHOI eHeprii Y KpaiHu.

- Tlopsimox TmepeBipkM MaHWX, OTPUMAHHMX BiJi ABTOMATH30BaHUX CHCTEM
KOMEPIIIHHOTO 00JIIKY eleKTpUIHOi eHeprii cyo’extiB OPE.

- Tlopsnok B3aemonii ['oloBHOTO omeparopa CUCTEMU KOMEPIIHHOTO OOJIIKY
ta omnepatopiB ACKOE cy0’ektiB ONTOBOrOo pHHKY €JIEKTPUYHOI €HEprii mnpu
IJITOTOBIT JAHUX KOMEPIIMHOTO OOJIIKY Il PO3paxyHKIB.

Po3po6ieHo Takox psij 1HIIMX HOPMATUBHHUX JOKYMEHTIB, HEOOXITHUX IS
3aBepuieHHs BOpoBamkeHHsI ACKOE Ha eHepropuHky Ykpainu. CtaH BIPOBaKEHHS
cuctemu ACKOE no3Bossie po3nodatu komepiriiiHi po3paxynku Ha OPE 3a ganumu
ACKOE B nepmomy miBpiuui 2011 p.

BignoBimHo 10 OCHOBHHMX TOJIO)KeHb YMOB 1 [IlpaBun  3mificHEHHS
MIMPUEMHUIIBKOL JISJIBHOCTI Ta JOAATKOBHX YTOJ JO JOTOBOPIB KYMHiBII-MPOJAKY
enektpoeneprii Ha OPE JIII «EHepropvHok» Ma€e mpaBo 3acTOCOBYBATH IITpadHi
cankiii 10 cy0’ektiB OPE B pa3i mopylieHHs HUMH OCHOBHUX TOJIOKE€Hb 3a3HAYCHUX
JIOKYMEHTIB 3 OJTHOYACHHM OIIPAIlIOBAaHHSAM MOMJIHBOCTI OOMEXKEHHS YU TPUITHHCHHS
KyniBii- npojgaxy enektpoeHeprii B OPE B mexax nonoxenb 3akoHy Ykpainu «Ilpo
CJIIEKTPOCHEPTETUKY».

Jlnst miaBuiieHHs egpexktuBHocTi PyHkuioHyBaHHs OPE B ymoBax nmibepanizanii
PUHKY €JIEKTPOEHEPTIi MepIIoYeproBUM 3aBJAaHHSIM y4yacHUKIB eHepropuHky B 2011 p.e

3aBepiieHHsa nooynoBu cucreMu ACKOE cy0’ekTiB €HEPrOpUHKY Ta BUKOPHUCTAHHS
y y y
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UX JAHUX Yy KOMEpPLIMHUX pO3paxyHKax, 3a0e3meueHHs] MOBHOI OIJIaTH MOTOYHOTO
CIOKUBAHHS ~ €JIGKTPOCHEPTii, peamizaiis MNPUUHATOI MPOIEAypU MOTAIICHHS
3a00proBaHOCTI, MOETAIHE BIPOBAKEHHS aBTOMATHU30BAHOI CUCTEMH EJIEKTPOHHOTO
G poBOro miamucy s 3abe3nedyeHHs HeoOX1AHOro piBHS iH(OpMaIiitHOI Oe3nexu
po3paxyHkiB Ha OPE.

CrtBoproBana B enektpoeHepreruui Ykpainu cuctema ACKOE Bianosimae
BUMOTaM OCHOBHUX HOPMaTHBHO-TE€XHIYHUX JOKYMEHTIB: 3akoHy Ykpainu «lIpo
METPOJIOTIIO Ta METPOJIOTTYHY JISUTHHICTHY:

- npasmiaM ONTOBOIO PUHKY €JIEKTPOeHeprii YKpainu;

- KOHLEMNLII Mo0y/I0BU aBTOMATH30BAaHUX CHCTEM OOJIKY €JIEKTPOCHEprii B
YMOBAaX €HEPrOPUHKY;

- THCTPYKILIT MpO MOPAJOK KOMEPLIMHOrOo OOJIKY €JIEeKTPUYHOI €HEeprii. -
[TpaBuiiaM KOpUCTYBaHHS €JIEKTPUYHOIO EHEPTIELO;

- JIEp’KaBHUM 1 MIKHAPOJHUM CTaHJapTaM, a TaKOK BUMOTaM 1HIIMX YUHHUX
HOPMATHUBHO-TIPABOBHX JOKYMEHTIB.

BupoOHuKH aBTOMaTH30BaHUX CUCTEM OONIKY €JIEKTPOEHEprii Ta CydyacHUX
enekTpomiumibHuKiB. Ha VYkpaiHi € psn ¢ipM - CUCTEMHUX IHTErpaTropiB, Kl
MPOTOHYIOTH CBOI mociyru B cTBopeHH1 koMepiiiiuux ACKOE st onToBOro puHKy
enektpoeneprii. Oxniero 3 Takux (ipm € TOB «Xaprten», siKOO CTBOPEHO OJHY 3
Hanoimpmmx ACKOE mns AK  «XapkiBoOmenepro», mo Bkmodae monan 100
CJICKTPOHHUX JIYUIBHUKIB 13 MU(PPOBUMH 1HTepdeiicamMu AJisi KOMEPUIMHOTO 00Ky
enexkTpoeHeprii Ta 6t 200 TYMIBHUKIB 3 IMIYJIBCHUMU BUXOJAMU JJI TEXHIYHOTO
obmiky. HBII «Ykpenepro Hanajgka BHUMIPIOBaHHS» CTBOPEHO, pO3pOOJICHO Ta
BIIPOBAPKCHO aBTOMATH30BaHI CHUCTEMH OOJIIKY eleKTpoeHeprii Oumbin sk Ha 200
00’exTax YKpaiHu, y TOMY YUCIHI:

- pospob6isieno ocuoBHi mpuHIunH iHTerpaitii ACKOE B HEK «Ykpeneproy;

- pospobiieHo cuctemu 00Ky enekrpoeneprii st [IC «KuiBcbkay;

- po3po0JIeHO Ta BHPOBAKEHO aBTOMATHU30BaHYy cuUcCTeMy 300py 1H}opmarii
BiJI JIOKQJIBHUX CUCTEM OOJIIKY eeKTpoeHeprii perioHansHoro piBas 1y [IEC HEK

«YKpeHeproy;
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ompanboBano TexHiune 3aBmanHs Ha ACKOE 3AT«A.E.C.
KuiBoGieHepro» BepXHbOTO Ta HIXKHBOTO PIBHIB,

- CTBOPEHO JIOKaJlbHI aBTOMATH30BaHI CHUCTEMH OOJIKY €JICKTPOCHEpTrii Ha
[1C 330 kB — «bimonepkiBchkay, «HoBOKHiBCBEKaY, «ITiBHIUHAY, «Hixuny,
«Kutomupcekay, «JlicoBay, «Yepkacuy», «llonsHay, «bpoBapuy»,
«CnaBytnuy», «YepHIriBy.

Kpim mporo pospobseno Ta BrupoBamkeHo ACKOE Opeckkoi 3amizHUIL,
aBTOMAaTH30BaHI CUCTeMH OOJIIKY ejekTpoeHeprii ais [liBnenHo-3axiHo1 3aIi3HUIl Ta
s AE «YkpratHadTa», a TakoX psAay MPOMUCIOBUX CIIOXHBAadiB HAalliOHAJIHHO-
rOCIOJAPChKOTO KOMIUIEKCY, COIllalibHOi Ta OrokeTHoi cdepu  Ykpainu. 13
BpaxyBaHHSIM BIJHOCHO BHCOKOTO PIBHS KOMEpPIIIHHUX BTpaT eJIEKTPOCHEPrii,
0COOJIMBO B MOOYTOBHX Ta MajuX MIJMPUEMCTB, BIPOBAIKEHHS Cy4aCHUX CHCTEM
ACKOE pae MOXIMBICTh TOCTIHHO  BIJCHIIKOBYBaTH  pIBEHb  HeOaJaHCy
CJIEKTPOEHEPTi, 3/IACHIOBATH OE3MEepEepBHUI MOHITOPUHT EJIEKTPOCIIOKUBAHHSA Ta
YOPaBISATA TPOIIECOM PO3MOJIIY 1 CHOXKHBAHHS JJIi 4Oro TOTPiOH1 JYUIBHUKHU
CJIEKTPOEHEPTii 3  BIAJAJICHUM  JIOCTYIIOM Ta  MOJIUBICTIO  3aCTOCYBaHHS
OararotapudHoro o0JiKy, 30epeKeHHAM 1 nepeAaydeto 1H(popmalli o KaHajgax 3B’ A3Ky
Ta MPOBOAAX E€IEKTPOMEPEK HAMPYT OO 0,4 xB.

Punok npunazaiB o0iKy enekTpoeHeprii Ha YKpaiHi 3a OCTaHHI 1T’ ATh-CiM POKIB
MOCTYIIOBO HANOBHIOETHCS €JIEKTPOHHUMHM JIYMIBHUKAMH, YCYBAalOUM 1HAYKIIiTHI. Bee
OUIBIIIOTO PO3MOBCIO/HKEHHSI HAOYBaIOTh «PO3YMH1» JIUYMUIBHUKH, SIKI JAIOTh 3MOTY
OOJIIKOBYBaTH E€JNEKTPOEHEPril0 3a JOMOMOIOK BHYTPIIIHBOIO TapuQikaTopa,
nudepeniiiroroun Tapudu 3a 4acoMm 100M, MicAllsl, pOKY ToIlo. B mepiiry yepry Takux
JYWIBHUKIB TIOTPEOYIOTh BENIMKI MiANPUEMCTBA JJIi CTBOPEHHS aBTOMATHU30BaHUX
CUCTEM OOJIIKY €JIEKTPOEHEPT1i.

[Ilogo HaAMOBHEHHS YKPAiHCHKOTO PHHKY OaratoTapuHUMU 1 «PO3YMHUMI
eJICKTPOJIIYMIbHUKAMH, Ha 0a3l sSKuX OyaylThCS aBTOMATH30BaHI CHUCTEMH, OLIbII
aKTUBHO JIIIOTh JBa-TPU BITUM3HSHUX BUPOOHHUKA, 30KpEMa OJIECHKUM 3aBOJT

«Tenexkapr-ipuiiag», AHIIPONETPOBChKa Kopmopamist «O6mik» Ta BO

«KuiBnpunan» (iloro Bupobu ceprudikoBaHo Ta BHeCeHO 10 [epxkpeectpy Ykpainn),
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a TaKOX TPAIUIIITHO IPUCYTHI 3aKOPIOHHI PipMH.

[HITY Tpymy JIYWIBHUKIB, SKa MPOMOHYEThCS HA PHHKY, MPU3HAYEHO JIS
JIpiOHUX CIIOXKMBAYiB, HAMPUKJIAJ, aBTO3alPaBHUX CTAHIlIN, IEKapeHb Ta 1HIINX MaJuX
iANPUEMCTB Y O(iciB, 1€ HEOOXIMHUN TapU(PHUM OOMNIK 3 JEMI0 HUKYUM KIIACOM
TOYHOCTI Ta BIJIMOBIIHO HIKYOIO 1X BapTICTIO.

Tpetst rpyna JNIYUIBHUKIB, 110 BUITYCKAIOTHCS BITYM3HSIHUMU BUPOOHUKAMH —
CJIEKTPOHHI OJHO- 1 TpudasHi misa moOyroBux croxuBadiB. BAT «XapkiBcbkuit
CJIEKTPOTEXHIYHUM 3aB0J] « EHEproMepay MpoOIOHY€ CIOXKUBaYaM KOMILUIEKC TEXHIYHUX
3ac00iB I aBTOMaTH3aIlii OOJIKY EJIeKTPOCHEprii, MO0 TOBHICTIO BIJMOBIIAE
peaNpbHUM  3allUTaM  CyO’ €KTIB  CydYacHOi  €JIEKTPOCHEPreTUKH  —  JUIA
CHEPronocTayaibHUX KOMIIaHIM, MPOMHCIOBUX MIANPUEMCTB, KOMYHAJIbHHX 1
MOOYTOBUX CIIOKHUBAYIB.

JUist  KUTIOBO-KOMYHAJIBHOTO CEKTOpa Ta MAaJONOTYKHOTO BHUPOOHHUIITBA
KoHIIepH mnpononye miumibHUK CE102, mo mae knac Tounocti 1,0, gotupu Tapudwu,
MO>KJIMBICTB 30epiranHs iH(opmaii npo A000BE CIOXHBAaHHA €JEeKTpoeHeprii — 45
106, mpo wicsyHe crnoxkuBaHHS — 13 wmicamiB. [nmubuna 30epiranHs rpadikiB
MIBrOAWHHUX TOTY)XHOCTeH cTaHoBUTh 60 mi6. IlepembavuenHo HamiMHWK 3aXUCT
iHpopmarii. JliurmipHUK Mae MoaudiKaIli 3 pi3HUMH MOJIEeMaMH BiJIaJICHOTO JIOCTYITY
(PLC, pamio, RS485). 3a momoMororm IbOTr0 JYMIBHHKA MOKHA 3IIHCHIOBATH
VIOPABIIHHS TPOIECOM EHEProcrnokuBaHHsA, a Takox peanizoByBatu ACKOE 3
nepeaaBaHHsaM iHdopmartii o enekrpomepexi 0,4 kB abo mo pagiokanany.

3 ornagy Ha 3anuT puHKY YKpaiHu «KonuepH Enepromepa» mnpononye
(GYHKIIIOHATBHO MOJIOHUNA 13 TMPEACTABICHUM BHUIINE — JBOCJIEMEHTHUN JIIUYMIbHUK
CE201, mo wmae mMABUIICHWH CTYNiHb 3aXWMCTy BII  po3kpamanb. [l
3arajibHOOYIMHKOBOTO OOJIIKY €JIEKTPOCHEprii , a TakoX [JIs BCIX CIIOKHUBAYiB 13
Tpuda3sHUM yBEIACHHSIM BHUITYCKAIOThCS TpudasHi O6araToPyHKIIOHATBHI JIYMIBHUKU
CE304, CE303, CE301. Jliumneauk CE304 3abe3nedye MOXKIMUBICTH 0araTo30HHOTO
0OJIIKy eJIeKTpOoeHeprii K aBTOHOMHO, Tak 1 B ckiagl ACKOE. Cepen xapakTepucTuk
HOBOTO TMPUJIAJY MOKHAa BUIUIMTH BHCOKHH kiac TouHocti (0,2S5/0,5), mapanensHy

po0oTy 13 ABOX 1HTEp(ENCiB, a TaAKOXK BEACHHS A0 16 He3alexHUX mpodiiiB BUMIPY
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eJIEKTPOCHEPTIi Ta MOTYKHOCTI, YyCEpEeTHEHUX Ha PI3HUX 1HTepBajax 4acy.

CydacHa eneMeHTHa 0a3a J103BOJIMIIA BUPOOHMKAM CTBOPHUTH MPHIAAN OOIIKY 3
BUCOKHUM KiacoM TodHOCTlI — 0,5 a6o 1,0. JHYMIBHUKHA HAIEKHO 3aXUILIEHO Bl
OUTBIIOCTI CHOCOOIB pPO3KpaZaHHs €IEeKTPOEHEPrii, BOHM BHUKIIOYAIOTh MOXIIHUBICTDH
HenooOmiky. IloBHicTio BiamoBimatoun Bumoram ['OCTy 3 eneKTpoMarHiTHOL
CYMICHOCTI, JIIYMJIBHUKHA HE CHPHHHSATINBI 10 BHCOKOYACTOTHHUX MArHITHHX TOJIB 1
CIICKTPOCTATUYHUX PO3PSAAIB. Y INUYWIBHUKAX 3a3HAYCHWX THUIIB € (DYHKIIA
JIMCTAHIIIMHOTO yIPaBIiHHSA HaBaHTAKCHHSIM, a TaKOXK (QYHKIIT caMOJ11arHOCTUKH, 1110
JI03BOJISIE  OTIEPATUBHO KOHTPOJIOBATH CTaH MpWiIagiB oO0miKy, 3abe3nedyBaTu
CBOEYACHUI PEMOHT, a 32 HEOOX1JTHOCTI — i 3aMiHY.

B Vkpaini kommaniero «MIKPO-KO/l» (M. JIbBiB) po3modato BUPOOHMIITBO
0e3qpOoTOBOI CUCTEMH OOJIIKYy Ta MOHITOPUHTY elieKTpoeHeprii «Metel-35» Ha
BUCOKOBOJIbTHUX JIHIAX €JIEKTpOIepeaBaHHss 0e3 3acTOCYyBaHHS TpPaJULIMHUX
BUMIPIOBAJIBHUX  TpaHCOpMATOpIiB  CTPyMy 1 Hampyrd JUisi  BUMIPIOBaHHS
CEepPEAHBOKBAAPATUYHOTO CTPYMY, HAINpPyTH, Koe(]illieHTa MOTYXHOCTI Ta aKTUBHOI 1
peakTuBHOI  moTyxkHocTi. [lpuctpii  BuMipy ctpymy (cercop  Metel-35)
BCTAHOBIIIOETHCA O€3MOCEpEeIHhO Ha EJIEKTPUYHUM TMpOBIJ 1 MOBOAUTH cede sK
0e3pOTOBUI JBOHAMPABICHUN BHUMIPIOBAY EJIEKTPUYHOTO CTPYMy Ta HANpyru 3a
JIOTIOMOTOI0  BMOHTOBAHOT'O  PO3’€MHOr0 TUNy TpaHcopmaropa cTpymy 1
BHCOKOBOJIFTHOTO €KPaHOBAHOTO MiJbHUKA Hanpyrd. KommaHiero po3po0iieHO TaKoX
aBTOMATUYHHUM TIpWIaN [Jisi TECTyBaHHS TpaHChOpPMATOpiB CTPyMy Ta Hampyru
AITTS-98», aBTOMaTHYHOTO BUMIpIOBaHHSI aOCOIOTHOI MOXUOKH HAMpPYTH 1 CTPyMy
s TpancopmatopiB  kmaciB TouHocti Bim 0,01 mo 10,0 3 omHOYacHOIO
kinacudikaiiero ix Ha BiamoBimHicTh cranmapram: ANSI, IEC, IEC-S, IS- P, IS-PR,
AS-M, BSiBS-S, I'OCT, I'OCT-P, 'OCT-S, 'OCT-JI.

BrpoBamxeHHsT aBTOMAaTH30BaHUX CHCTEM OOJIKY €JIEeKTpOSHEeprii sAK Ha
3arajJjbHO PWUHKOBOMY, TaK 1 pEriOHAJIbHOMY pIBHSX TIO3UTUBHO BIJIMBAE Ha
onmumizayito TEXHOJIOTIYHMX BHUTpPAT EJNEKTPOEHEpPrii B €JIEKTPpOMEpekax Ha
TPaHCTIOPTYBAHHS Ta PO3MOJAUT €JIEKTPOEHEPTii yCiX pIBHIB HAMpyrd, OCOOJMUBO B

pPO3MOJIILYMX  €JIEKTPOMEpEek)ax 3a PaXyHOK peallbHOro oOJIKy TmepeaaHoi
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SJIEKTPOMEPEKAMHU Ta CTIOKUTOI €IIEKTPOSHEPTii, MepII 3a BCe, 32 PaXyHOK 3HIDKCHHS
MMOHATHOPMATUBHOI CKJIAJI0OBO1 BUTPAT €IECKTPOCHEPTTi.

3aBAskd  30UIBIIEHHIO  KOINTIB  JIJIE  PO3BUTKY  MaTepianbHOi  0asu
EHEPronocTavyaIbHUX KOMIIAHIN y paMKaX BUKOHAHHS 1HBECTHIIIMHUX MPOTPaM, y TOMY
yucm 1 gna BrapoBapkeHHsT ACKOE, nocsrHyTo 3MeHIIeHHS piBHS (aKTHUYHUX
TEXHOJIOTIYHUX BUTpaT y Mepekax oOJaCHUX EHEpronocrayaibHUX KOMIaHIN
npotsrom 2018 p. mo 10,73% y BIAHOCHUX OAMHUIIAX BIJ 3araJdbHOTO HAIXOIKCHHS
eJieKTpoeHeprii, mo Ha 0,59% meHnie, Hix 3a BianoBiauui nepioa 2017 p. [lpu ubomy
MOHATHOPMATUBHI BUTpaTU enekTpoeHeprii mpotsrom 2018 p. 3umxkeHo go 1515412
tiuc kBt'ron, mo Ha 0,37% wmenme, Hix 3a 2017 p. Caig BigmitatH, 1o B 32
eHepromnocTavanbHux KommaHisx (86,5% Bix 3aranbHOT KUTBKOCTI KOMITaHIH) CTaHOM
Ha kiHens 2018 p. daktuuHi BUTpaTH enekTpoeHeprii Oynd HUXKYUMU Bif
HopMmatuBHUX. Y 2017 p. Takux Komrmadiii Oyno 25. BigMiyaeThCsi TaKOXK MO3UTUBHA
TEHJICHI[II 1 B EHEPronocTavyajbHUX KOMIIAHISAX, SIKI OCTaHHI POKU TMpaIfoBalid 3
HEMPUIYCTUMO BHUCOKWMH TTOHAJHOPMATUBHUMH BHTpaTaMu eJeKTpoeHeprii. Tak,
30kpema, npoTsiroM 2018 p. AEK «Kuisenepro», 3AT «Ei-I-Ec PiBaeenepro», 3AT
«A.E.C. KuiBoOsieHepro» 3HU3WIH, MOPIBHAHO 3 aHajoriyHuMm mnepiogom 2017 p.,
piBEHb NMOHATHOPMATHBHHUX BUTPAT.

Pa3om 3 TuM BUKJIHMKa€e CyMHIB BIJIMOBIJIHICTh PIBHSI HOPMAaTUBHUX BUTPAT PO3-
paxoBaHUX 3a JIFOYO0I0 METOJIUKOIO X peabHOMY PIBHIO, III0 MPU3BOJNUTH 10 3HAYHOTO
3aHIDKCHHS TOKAa3HUKIB TEXHOJIOTTYHUX BUTpat enekrpoeneprii (TBE) mpotu Bcra-
HOBJIEHOTO HOPMATUBHOIO PIBHS, Y TOMY YMCI1 KOMEpPUIMHUX (HETEXHIYHMX) BTPAT B
eJIeKTpoMepexkax OUIBIIOCTI €HEPronocTayaibHUX KOMIIaHIM, 110 MOKHA TMOSICHUTH, B
OCHOBHOMY, HEJIOCKOHAIICTIO METOJI0JIOT1] BU3HAYEHHS HOPMAaTUBHUX BUTPAT Migyac
nepe/laBaHHsl Ta MOCTavyaHHs eJIeKTpoeHeprii. Tak, y OuibimocTi objieHepro, MOHaA-
HopMatuBHe 3HaueHHs TBE cTano Bix’€eMHUM yHACTIIOK YOTO B I[IJIOMY TTO 00JIEHEPTO
3BiTHe (hakTuuHe 3HadeHHs TBE Oimem HiX Ha 1,5 mupa. kBT-Tom € HMOKYMM Bif
HopMatuBHOTO. 30KpemMa, y KipoBorpagoonenepro — 124,5 mun. kBtroxa (-4,82%), y
Cymuobnenepro — 86,7 muH. kBtron (-3,72%), y Onecaobnenepro — 127,4 miH.
kBt-ron (-1,82%), y XKutomupoobaenepro — 43,9 mun. kBt-rox (-1,72%), y Bonunb-



34
obnenepro — 16,7 maa kBt-rox (-1,02%) ta B psai inmmux cy0’extiB OPE. Oxpemi
CHepronocTayaibHl KOMIIaHii, K MPaBWJIO, HE 3MIHCHIOIOTh CHCTEMHOTO aHami3y,
MOB’SI3aHOTO 3 KPaJlKKaMHU €JIEKTPOCHEPrii, Y TOM 4Yac sIK 3a €KCIEPTHOIO OLIIHKOIO
BOHM B LIJIOMY IO KpaiHl CTAHOBJATH COTHI MUIbHOHIB TpuBeHb. [Ipu 1ipoMy Haii-
O11BIII1 OOCSITH TaKKUX BTPAT €JIEKTPOCHEPrii MaloTh Miclie B TOOYTOBOMY CEKTOPI, IO B
yMOBax MiABUIIEHHS Tapu(diB 1 3HIKCHHS PIBHS ILJIATOCIPOMOKHOCTI HACEJICHHS
HaJall 3pOCTaTUMYTh. TakK, IPOBEICHUMH MEPEBIPKaMH 3a JOMOMOIOI0 BUTOTOBJICHUX
dbipmoro «Enektpozaxuct» (M. PiBHE) mOKa3HUKIB CTpyMy, YCTAaHOBJICHMX Ha
CJIEKTPONPOBOJIaX MOOYTOBUX CIOXKHBAadiB, 3 JUCTAHIIMHUM TepeAaBaHHIM
iHpopmanii y BAT «Bommasobnenepro» (50 npunanis, 530 peiiniB) Ta 3AT «Eii-I-
Ec PiBaeenepro» (50 mpumiazis, 3170 peiiiiB) BUSBICHO KPaJAiKOK €IEKTPOCHEPTii Ha
cymy BimmoBigHO 275,5 TmC. TpH. 1 5,98 MuH rpH. («EnexrpomanHopamay, Nel-2,
2011p.).I3 BpaxyBaHHsIM 3a3HaueHOTO «MeToauKa CKJIaJIaHHA CTPYKTypH OaslaHcy
eJIeKTpoeHeprii B enekTpuyHux mepexax 0,38 — 150 kB, ananizy #oro ckiaioBux i
HOPMYBAaHHSI TEXHOJIOTIYHMX BHUTpPAT €JIEKTPOEHEPTii» MOoTpedye HarajbHOIO
neperiisily Ta YTOYHEHHS, HacaMIiepe]] IMOJ0 pO3paxyHKy HOPMATHBIB BHUTpaT
€JIEKTPOEHEPT1i B EJEKTpOMEpekax OOJACHUX EHEpPrornocTayalibHUX KOMIIaHId, 3
METOI0 CTUMYJIIOBaHHS iX O aKTMBHOI POOOTH 3 peajbHOIr0 3HMKEHHS, Iepil 3a BCe,
KOMEPIIIHHUX BTPAT EJEKTPOCHEPTrii SIK 3a PaxXyHOK MiJABUIICHHS PIBHS OpraHizallii
30yTy eJEeKTpOEHeprii, Tak 1 BIPOBAIKEHHS CYyYaCHUX CHUCTEM OOJIKY CIOXKHTOL

enexkTpoeHeprii [9].
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PO3JILI 2

HIJISIXU 3SMEHILIEHHS BUTPAT EJIEKTPOEHEPIII TA ii
BAPTOCTI

2.1 AHaJni3 ocTaHHIX J0CTiKeHb Ta mMyOJaiKaii

ABTOMAaTH30BaH1 CUCTEMHU MOHITOPUHTY crioxkuBaHHs enekTpoeneprii (ACMCE)
BXKE JIEKUIbKa JeCATWIITh 3HaXoAsATh 3acTocyBaHHs Ha [III nns opraxizamii Ta
aBToMaTH3alli O00JIKy eneKkTpu4Hoi eHeprii. Ilepun i1H(opmaiiHO-BUMIPIOBAIbHI
cuctemu Oymu po3poOieHi B 70-x pokax Muuynoro cromitts [11]. B OGinbmmocti
BUIIAJKIB, 1 HA JaHUH yac Takox, BipoBakeHi ACMCE BUKOPHUCTOBYIOTBHCS Y SIKOCTI
tak 3BaHMX AMR (Automated Meter Reading) — aucranmiiinuii 30ip maHux 13
JYWIBHUKIB €NeKTpUYHOI eHeprii. [ndopmarrist 13 nepBUHHOT 6a3u JaHUX JTIYMIbHUAKA
yepe3 uudpoBi 1HTEphENCH 3UUTYETHCS 1 MEPEAAETbCS B LEHTPU iX OOpOOKH ISt
aHami3zy 1 (OpMyBaHHIO paxyHKIB 3a IOCTaBJIEHY/CHOXKHUTY EJEKTPUYHY EHEpTilo.
To06to, BupoBamxkentss ACMCE 3nauHO ckopouye CTpOKU 300py JaHMX, MIABUIILYE 1X
JOCTOBIPHICT ~ Ta  JI03BOJIIE ~ AaBTOMATWM3YBaTH  MPOLEC  PO3PAXyHKIB  3a
MTOCTaBJICHY/CIIOKUTY €JICKTPUUHY CHEPTIIO.

BpaxoByroun CTpiMKE BIOCKOHQJICHHS SIK TEXHIYHMX 3aco0iB, Tak 1
MaTeMaTUYHUX METOJMIB, Kl MOXYTb OYTHM 3acCTOCOBaH1 [JIsl BHPIIICHHS NUTaHb
nigBuieHHss eHeproedektuBHocTi [III, mocrae HEOOXiAHICTH mMepeTBOpeHHs (Ha
nepmiomy etami) cucremu tany AMR B cucremy AMI  (Advanced Metering
Infrastructure) — posBuHeHy iH(pOPMaIIHHY CTPYKTYpYy, TOOTO BHMIPIOBaJIbHO-
iH(opMaIiiHy CTPYKTypy, fAKa 3710Ha HE TUIBKM 30upaTH JaHl 13 JIYAIBLHUKIB
€JIEKTPUYHOI eHeprii, a i ix anamizyBaru. lle no3BonUTH (Ha Apyromy etarmi)

BrpoBaauTy Ha [II1 moBHOBiCHY, 1H(pOpPMAIIHY OJWHUINO, SK CKIAJOBY 3arajibHOi
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cucremu Smart Grid, cucremy AMM (Advanced Meter Management — cucrema
1HTEJIEKTyaJIbHUX BUMIPIOBaHb).

[IpoananizyemMo cTaH crpaB Ha JaHUM 4ac B cepi 3acTocyBaHHs 1HGOPMAIIT BiJ
ACMCE na III. Indopmamis 8 ACMCE BinoOpakaeTbCsi y BUTIIAI MHEMOCXEM,
tabmuie, rTpadikie 1 miarpam [3,21]. Bixg 3pydHocTi poOOTH  omepaTopiB
aBromaTu3zoBaHux podounx Mmicub ACKOE 3anexuTh eheKTUBHICTb BUKOPHUCTAHHS
nannx ACMCE, omnepaTHBHICTh 1 NMpaBWJIbHE YIPABIIHHA €HEPrOCHOKMBaHHSM. B
nanuii yac st BinacHukiB Il icHye ocHoBHa Mera BukopuctanHsi ACMCE -
3MEHIIIEHHS BHUTpAT €JEKTPOEHEprii Ta 3MEHIIEHHS pO3Mipy OIUIaTH  3a

€JICKTPOEHEPTIIO.

2.2 llasixu 3MeHIIeHHSI BUTPAT eJIeKTpoeHeprii Ta ii BapTocTi

3MEHIICHHS BUTPAT EJIEKTPOEHEPTii Ta pOo3MIpy OIUIaTH 3a EJIEKTPOCHEPTIIO
3IIMCHIOETHCS IIUISIXOM BUKOPUCTAHHS TaKUX 3aXO/I1B:

1. Po3paxyHOK 3a CIOXHUTY €JIEKTPOCHEPril0 MPU HASIBHOCTI E€KOHOMIYHOTO
edexTy 3a Tapudamu, nudepeHiiioBaHUMU 3a TIepioaMu Jacy.

2. IlpoBeneHHsT BHYTPIIIHBO3aBOACHKUX PO3PaXyHKIB MIX CTPYKTYpPHUMHU
nigpo3aiiamu  3a enekrpoeHepriro. ACMCE 3meHmrye TEXHOJNOTIYHY —CKJIaJ0BY
enektpocnokuBanHs [1II, mo’s3aHy 3 NOPYIIEHHSM TEXHOJOTIYHOTO UHUKIY Ta
Hee(PeKTHBHICTIO BUKOPUCTAHHS ycTaTKyBaHHs [23].

3. KoHTpoas BUTpaT 1 BUPOOITKY PEAKTHBHOI €JIEKTPOCHEPrii B CTPYKTYPHHUX
nigpo3auiax 1 Ha nignpueMmctsi B uutomy. ACMCE 31atHa po3paxoByBaTH B PEKUMI
peaibHOTO Yacy ONTHUMAJbHY MOTYXKHICTh KOMIIEHCYIOUHMX MPHUCTPOIB MEpETIKaAHHS
PEaKTHBHOI  MOTYKHOCTI B €JEKTPONOCTadYaJIbHI  CHCTeMi  MPOMUCIOBOIO

nignpuemctBa. 3a manumMu ACMCE 3a po3paxyHKOBUU 1HTEpBaJl BU3HAYAIOTHCS
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pPEaKTUBHI TOTYXXHOCTI TMIJCTAHIIA, BU3HAYAIOTHCA BIAXWIECHHS BiJ ONTHMAaIbHHUX
3Ha4YeHb Ta OOWPAIOTHCS PETYNIOIYl BIUIMBU HAa KOMIIEHCYIOYl MpHUCTpoi. ['ojoBHE
3aBJaHHS MPU LIBOMY — 3MEHIIUTH TMEpPETIKAaHHS PEaKTUBHOI MOTY>KHOCTI Ha MEXI
0amaHCOBOTO PO3MOLTY EIEKTPUUYHUX MEPEXK CIIOKMBAada Ta EHEPrornocTadyaroyoi
oprasizaiiii Ta He IONMyCTUTH T'eHepallli peaKTUBHOI MOTYKHOCTI B MEPEXYy ii.

4. Po3pobka mpoueaypd MPOBEACHHS ONEPaTUBHOTO, KOPOTKOYACHOTO
IIPOTHO3YBaHHS €JICKTPUYHOTO HaBaHTaxeHHs. e 103BONNTh YHUKHYTH TIEPEBUILICHHS
y3roJIKEHOTO po3paxyHkoBoro HaBaHTaxeHHsi Ha [III. IIpornosyBanHs moxke OyTu
BUKOHAaHE ab00 EeKOHOMIKO-MaTéMaTHYHHMH MeToAaMH (HampuKiIad, METOJ0M
CKCITOHCHIIIAJILHOTO 3Tia/uKyBaHHs [23]), abo Meromom HeriponHux mepex [13]. o
KOXXHOMY TPUETHAHHIO TEXHIYHOTO OOJIIKY eJleKTpoeHeprii (HalOIbIl AOUUIBHO 1€
JUISl HAaWMOTYKHIIIMX MPHUEIHAHb) HEOOXIHO pO3paxyBaTH MaKCHUMAaJlbHE 3HAYEHHS
€JICKTPUYHOTO HaBaHTaKeHHs. Lle CTBOPUTH MOKJIMBICTH TOUHO OJIE€P>KATU 3HAUYEHHS
PO3PaxyHKOBOI'O MAaKCUMYMY JUIsl TOYKH KOMEPLIIHHOTO 00JIIKY €JIEKTPOESHEPTi.

5. Po3paxyHOK B pekrMi peaIbHOTO yacy ado Mo 3aluTy BTpaTeIeKTPOECHEPrli B
CIIEMEHTAX EJICKTPUYHOT MepeKi 3riHo hopMyJ, BkazaHux B [13].

6. Po3paxyHOK B peXHMi peallbHOTO Yacy BTpaT Ha BIIACHI MOTpeOM Ha
migcraniisx 11T [14].

7. IlepeBipka SIKOCTI pOOOTH TEXHOJIOTIYHOTO a0O0 OINEPATUBHOTO MEPCOHATY
[UISXOM TOPIBHSHHS MATOMHUX HOPM BHUTPAT €IEKTPOCHEPrii Ha OJWHUINIO MPOMYKIIi
a00 1HIIOrO NMaNMBHO-eHepreTuaHoro pecypcey (I1IEP) 3a koxHy 3MiHy, 100y, THXKIECHB
TOIIIO.

8. Inrerparis ACMCE 3 cuctemamu yrpaBiiHHS pecypcaMu MiMPHEMCTB, 11100
BIIPOBAJAUTH HA BHUPOOHUIITBI CHCTEMY KOHTPOJIO 1 OINEPATUBHOTO IUIAHYBaHHS
enepropecypciB (KiOIl). Ilicns 300py 3HaueHb (akToOpiB, BiJl SIKUX 3QJIEKUTH PIBEHb
cnoxuBanHs [IEP, nanux o0cary BuUpOOIE€HOI MPOIYyKIi, Ta KUIBKOCTI CIOKHUTOI
cupoBuHu  cuctema KiOIl mnoBuHHa mnoOynyBaTH  MaTeMaTHYHY  MOJEINb
€HEProcroKMBaHHs 00’€KTa, 0OpaxoBYBaTH 1HAUBIAyallbHI Ta TPYMOBI «CTaHIAPTH»
HOPMAaJIbHOTO €HEProCHOXHBaHH. JlOKIaaHiIIe I1i MATAHHS PO3IJISIHYTI B poboTi [15].

9. IHcTpymeHTanbHa MIATPUMKA TMPOIECIB BIPOBAIKEHHS Ta CYHPOBOAY
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eHepro30epiralounx 3axoJiB Ta TEXHOJIOTIi, B T.4. €HEPreTUYHOTO AYyAMUTY, a TAKOXK
peaiizaiii KepyrouHMX BIUIMBIB B paMKax BIPOBA/DKCHHS CHUCTEM EHEPreTUYHOIO
MEHEKMEHTY Ta €HepreTHuyHoro MoHiTopunry [20].

10. 3Beacuus OananciB Ha migcraniisx III1 3 meToro BUSBICHHS HeOalaHCIB,
HEBUPOOHUYMX BTPAT 3 METOIO iX MOAAJBIIOTO YCYHEHHs. banaHCOBUIl MEeTO/ € OCHOB-
HUM CIIOCOOOM JIOCTOBEpi3allii Ta BUABJICHHSI MOXHOOK BHMIPIOBaHHS €JICKTPOCHEPTII.
CyTb METOIy CKIIQJa€ThCcsl B TOPIBHSHHI 3HAYEHb (PAKTUYHOTO Ta JIOMYCTUMOTO
HeOalaHCIB eJICKTPOSHEprii Ha BCii miacTaHilii abo cekmil mmH [17].

dakTnyHnii HebGanaHc B mpoueHTax fb5; 0OpaxoByeThbCs 3riJIHO INOKA3HHKIB
NpWIAIIB OOMIKY SIK PI3HULS MIXK €JIEKTPOEHEPri€ro, mo noctynuia Ha 00’ekt W, Ta
BiJyIIeHow enekTpoenepriero W,. Kpim Toro, BpaxoByrOThCsl BJIacH1, TOCMOAapyl Ta
BUpOOHMUYI TOTpedu 00’exkTy W, a TaKOK TEXHIYHI BTPATH B €JIE€MEHTaX YCTaTKyBaHHS

AW, 3a popmyioro:

=W1_W0_WH_AWIex 100% (21)

HE,

n

3HaueHHs JOMYyCTUMOrOo HeOajaHCy eJIeKTpoeHeprii B mpoueHtax Hb,
BU3HAYAETHCS 3a (POpPMyYINIOI0, IO BPaXOBYE MAaKCHUMAaJbHO JOMYCTHUMI BiJIHOCHI
OXUOKH OW; KOKHOTO BUMIPIOBAJILHOIO KaHATy, a TAKOX YacTKy ejeKkTpoeHeprii d;,
10 MOCTYINHWJa MO BCIM BHUMIPIOBAJIbHUM KaHajaM mpuiloMy enekrtpoeHeprii N, Ta
YacTKy eJICKTpOeHeprii dj, o MocTymnmia 1Mo BCiM BUMIPIOBAJIFHUM KaHalaM Binmadi

enexktpoeHeprii N, 3 eHeprood’ekTy:

N,

N, N
Hb, =+ (Za“fdf+28“jdf -100%) . (2.2

1=1 =1

MakcumanbHO JIOMyCTHMa BIJIHOCHA TIOXMOKAa BHUMIPIOBAJILHOTO KaHATY

PO3PaxXOBYETHCS 332 HACTYIMHOIO (POPMYIIOIO:

“+8._*+8° (2.3)

JIa i

VRN

ne O, Ou, Onq, O; — MOXMOKU TpaHchoOpMaTopa CTpyMy, TpaHchopmaTopa HaINpyTH
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(TH), miunneHuKa, BHACTIMOK BTpaT MK TH Ta MYuIbHIKOM BIIIOBITHO.

Y Bunanaky, konu Hb, He nepesumye Hb,, 00K enekTpoeHeprii Moxe OyTH
Npu3HaHUM JTOoCTOBIpHUM. [Ipu mpoTwiexHil cutryalii oOJIIK € HEIOCTOBIPHUM Ta
NepCcoHal MiJACTAaHIN] MOBUHEH BUACHUTHU MPUYMHHU HEOATaHCY Ta BXXHUTU 3aXOJIIB 3 iX
ycyHeHHs. HeoOXxi1HO po3paxoByBaTH HeOalaHC 10 KOXKHIN cekii JiHii 6, 10 a6o 110
KB TOJ0BHMX MOHMXYIOUMX MIACTAHIN Ta PO3MOAUIBHUX MYHKTIB 3 ypaXyBaHHAM
KUTBKOCTI Ta KJIAaciB TOYHOCTI MPUJIaAiB OOJNIKY KOMEpPIIIHOro 00Ky 1 TEXHIYHOTO
00miky [17].

Buxopuctanus 3aco6iB ACMCE, ski MOBHHHI BpaxOBYBaTH BCi MOKJIMBI
CHIBBIIHOLIEHHS NE€PETIKaHb y BIANOBIAHUX YAaCOBUX IHTEPBAJaX B YMOBAX CKIIAJTHUX
CXEM EJIEKTPOIIOCTayaHHS 13 3MIHHUMH HanpsMaMHM [EpETIKaHb PEaKTUBHOL
MOTYHOCTI.

MiHimMi3allis OIJIaTH 3a MEPETIKAaHHS PEAKTUBHOI €JIEKTPOEHEPTIl JUIsl CKIIaIHO-
ctpykrypoBanux EIIC IIII 13 3MiHHUMH HanmpsMaMH TIepeTiKaHb PEaKTHBHOL
NOTYXHOCTI 3 Tpu(pa3HUMU CHIOBUMH TpaHchopMaTopaMu 3 pO3LIEIIICHUMHU
oOMOoTKamMu ab0 TPUOOMOTKOBMMH, B SKHX MeXa OallaHCOBOTO  PO3MOJLTY
3HAXOJMTHCS HA CTOPOHI BUIIOI HAINpPYrd CHJIOBHX TpaHCcHOpMaTopiB, a MpHIIAIu
00JIIKy BCTAaHOBJIEHI HA CTOPOHI HM3bKO1 a00 CepeIHbO1 HAIIPYTH.

Ha puc. 2.1 npuBesieHO KOHIENTYaIbHUI MPUKIIA] TAKOT CXEMHU, € MPUIaJOBUI
0OJIIK BCTAaHOBJIEHUI HAa HU3bKIM Harpy3l TpaHchopmaTopa xkusnenns (cexuii I, I, 111,
IV), Ha KOXHIN cekiii € peXuMH CrnoxuBaHHA 1 (a00) reHeparii peakTUBHOL
HOTY>KHOCTI 1, 3arajgioM, MOXJIMBI BHYTPIIIHI 3piBHsuIbHI mepeTikanHd WQy, Aki He
BUXOJSTh B MEpEXKY EHeprornocradaibHoi oprasizauii. L{i 3piBHSIBHI NEpeTIKaHHS
JIB1Yl BPaxOBYIOThCS MPUIIAIOBUM OOJIIKOM (110 OJHIN CEKIii SIK TeHeparris, 1Mo 1HIIIN -
CHOXKHUBaHHS). Y 3BHYAlHUX yMOBax OOdIKy (IKCYBaTH BEJIMYUHU 3PIBHSIBHUX

HepeTiKaHI) HC IIPCACTABIIACTHECA MOKIIMBUM.
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] WQns, WQrs

----------------- AWO+
WQy
WOy EE i WQy
I I [ I ELEPIT B
TOUKax 00Ky
WP, WPy WP, WP,
\NQIlh WQFI W Qn.'n WQ[‘S \VQIIL WQI'J \'VQH% WQI‘4

Pucynok 2.1 — Cxema enekrponocrtadanss miacraniii 110/10 xB:

WQ, — crnoxxuBaHHS pEaKTHBHOI eJeKTpoeHeprii B Touli ooOmiky; WQ:
reHepalisipeakTUBHOI EHEPTii B TOUIll OOJIKY;

WQ, — BHyTpilIHI 3pIBHSJBHI IEPETIKAHHA, SKI HE BUXOIATH B MEPEKY
€HEepronocTavyaibHOI OpraHizanii;

WQq, WQrs— BIANOBIIHI PO3PAaxXyHKOBI OaJaHCHI TMepeTIKaHHS
PEaKTUBHOI €JEKTPOCHEprii Ha Mexi OalaHCOBOTO PO3JAUTY EJIEKTPUYHUX MEPEK
(MBP);

EEPII — ekoHOMIYHUH €KBIBAJEHT PEAKTUBHOI MOTYKHOCTI.

Tomy JOIIIBLHO PO3pOOUTH C€MOCI0 PpO3paxyHKIB OamaHCy 1 onTumizarlii
NepeTikaHb PEaKTHBHOI CJIEKTPOCHEPTrii Ha eJEeKTPUYHMX IJCTaHIAX B CKIIaji
ACMCE mnpomucinoBux mianpueMcts [18], 1m0 103BONHTE TaKoX BECTH TOYHUMN
pPO3paxyHOK BTpAT €JIEKTPOEHEpTii B CHJIOBHX TpaHchopmaTopax B iH(poOpMaIiiHux
ymoBax ACMCE B pexuMi peaibHOTO 4acy.

VYrpaBaiHHSA pSKHUMaMH €ICKTPOCIIOKUBAHHS 3 METOIO 3HIKCHHS CIIOKUBAHHS B
Yacu MIKOBOTO HABAHTAXKECHHSI Ta 301JIBIIIEHHS HOTO B 11032 MIKOBUH Yac.

BI/IpiBHIOBaHHH HaBaHTAXCHHS Ma€ BCJIMKC 3HAYCHHA AK IJIs1 SMCHIICHHA BTpPAT
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eHeprii, Tak 1 s 3MEHIIeHHs oruiath 3a enektpoeHepriro. ACMCE 3paTtHa
po3paxoByBaTh KoedimieHTH (HOpMH, MAKCUMyMy, 3aBaHTKCHHS, a TaKOX 1HIII
MopdhoMeTprUYH1 XapaKTepUCTUKU  TpadikiB CICKTPUYHUX  HaBaHTa)KEHb,
3amponoHoBaHi B po0oTi [19]. HeMoxnmmBO MOCATTH 3MEHIIICHHS OOCATY OIUIATH 3a
CJIICKTPOCHEPTII0 Ta 3MEHIICHHS BEJIWYMHHU CIIEKTPOCIIOKHMBAHHS Oe3 3a0e3nedeHHs
TOYHOCTI, OTIEPATUBHOCTI Ta JOCTOBIPHOCTI BUMIPIOBAJIbHOI 1H(OpMAIIii Ta MOCTIMHOTO
MOHITOPMHTY Ta KOHTPOJIO TMOTOYHUX TEXHOJIOTIYHUX TapaMeTpiB PEXHUMIB

enekTpocnoxuBanHs Ha [1I1.

2.3 TouHicTb, ONEPATHBHICTH TA I0CTOBipHiCTH BUMipIOBaJILHOTIiHpOpMaii

TouHICTB, ONEpPAaTUBHICTb Ta JIOCTOBIPHICTH BUMIPIOBAIBHOI
1H(popMmalii 3a0e31meuyeThes 32 PaXyHOK 3aCTOCYBAaHHS TaKUX MPOLEAYP:

1. Bepudikamiss Ta gocroBepizaiis JaHUX OO0dIKy enekrtpoeHeprii. Ile
JOCSITAETHCS SIK MEPEBIPKOIO MACHUBIB JIaHUX E€JIEKTPOCIIOKUBAHHSA Ha Irpy0l MOMUIIKH,
TakK 1 3aCTOCYBaHHSM OAJJaHCOBOI'O METOJTy, BJKE€ PO3TJISIHYTOTO BHILIE.

2. BinmHOBIEHHS BIACYTHIX JaHUX €NEKTpOCHoXkuBaHHA. B Bumorax ['omoBHOTO
oreparopa cuctemMu KomepiiitHoro o6miky OPE mono ckiamy, 3MIiCTy Ta yMOB
MOTOJKEHHSI TPOEKTHOI JOKyMEHTallli Ha CTBOPEHHS aBTOMAaTH30BaHUX CHCTEM
komepiitHoro o6miky enektpoeHeprii (ACKOE) [20] m. 5.12 Bka3zaHo, 110 OJHIEIO 3
dbynkuiit ACKOE e 3amimnienns (BIJHOBJICHHS JaHWX), HE oTpuMaHux Omeparopamu
ACKOE B ycranonenuit Tepmi. B [21] po3rissHyTI METOIM BiHOBJICHHS OOJIIKOBHX
TaHUX.

3. PesepByBaHHS KaHAIB 3B’S3Ky MDK JHYWIBHUKOM (TIPUCTPOEM 300Dy
nepeqayi 1aHux) Ta cepBepoM. B panuii wac B sxocTi kaHaiiB 3B’si3ky B ACKOE
BUKOPUCTOBYIOThCSA BUIUICHI TenedoHHI JiHII abo kaHamm crtanmapty GSM abo
Radioethernet. Pekomenn0oBaHO B TaKMX BHUMAJKaX MaTH PE3EPBHI KaHAIW 3B’SI3KYy Ta
nyOIIr0- BaTU Tiepenadyy gaHux kaHajgamu Radioethernet xanamamu crangapty GSM.
JlouinpHO Ha KOKHOMY BuMiptoBajgbHOMY kaHaini B ACKOE maTu sik OCHOBHHI, Tak 1

pe3epBHUN KaHaJl 3B’SI3Ky. SIKIIO € TeXHIYHa MOXJIMBICTh, Kpallle MeperTH Ha JIiHii
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3B'SI3Ky 3 OMITOBOJIOKHA, SIKI MAIOTh BUCOKY IIBHJKICTh Ta HAJIHHICTh TIEpeiayl TaHuX.
Arne HeoOXimgHO mMaM’sTaTH, L0 TaKOMy KaHaly 3B'A3Ky OyayTh BJIAacTHBI Taki
HEJIOJIIKH, SK BHUCOKA BapTICTh, HEMOXJIMBICTh OXOIUICHHS Ba)XKKOJOCTYIMHHUX TOYOK
00Ky 1 HEOOX1AHICTh JOTPUMAHHS CTIeLiaJIbHIUX BUMOT MPH MPOKJIaJaHH.

4. BcraHOBJCHHS Ha BIANMOBIAANbHI HpHEeIHAHHSAX 3rigHo I[HcTpykmii [18]
JTyOJIIOI0UNX JTYMIIHBHUKIB.

5. Po3pobka curnamizaiii npo BiACYTHICTh OOJIIKY €JIEKTpOCHEprii B Oyab- SKiif
TOYIII.

6. CBoeuacHa TOBipKa MTPWIAAIB OOJIKY E€JIEKTPOCHEPTii, MPHUCTPOiB 300py-
nepenayi faHux ta BuMiproBasibHux kaHainis ACMCE.

7. [lepeBipka MpaBUIILHOCTI CXeM OOJIIKY, HAJIIMHOCTI KOHTAKTHHUX 3’ €THAHb.

8. BcraHoBieHHs OUTBIN TOYHWX MPHIAAIB OOJIKY (HaNpHUKIad, JIYHIBHUKIB,
TpaHchopmMaTopiB cTpyMy Ta Harpyr kiacy 0,5 a6o 0,2), mo 3abe3mnedye miIBUIICHHS
TOYHOCTI OOJIIKY €JEKTPOCHeprii Ta 3MEHIIECHHA MOXUOKM NpUiIaiB OOJIKY

€JICKTPOEHEPT 1.

2.4 MOHITOPHMHT Ta KOHTPOJIb TEXHOJOTIYHUX MapaMeTpiB

pe)KI/IMiBeJ'IeKTpOCHODKI/IBaHHH

[TpoBOAUTHECS MOHITOPUHT Ta KOHTPOJb HACTYMHHUX MOTOYHUX TEXHOJOTIYHHX
napameTpiB peKUMIB elekTpocnoxkuBanHs Ha [1I1:

1. VYcepennene 3Ha4Ye€HHS aKTHBHOTO Ta PEAKTUBHOTO HaBaHTakeHHs 3a 5, 30
XBUJIUH, TOANHY, 100y, J€Ka Ty, MICSIlb TOIIO.

2. ITodasni (Pa,Pg,Pc) aktuBHi oTyxHOcTi; modasHi (Qa, Qp, Qc) peakrus- Hi
noTy>KHOCTI; ToasHi (Sy, S, Sc) MOBHI MOTYKHOCTI; KyTH 3¢yBY (a3 (Pa, Pp, Oc).

3. Cepenne 3HaueHHs (azHOro ab0 JIHIMHOrO CTpyMy Ha MpHETHAHHI 3a
BUIIETIEPEYHCIICHI IHTEPBAJIHN Yacy.

4. TlapameTpu £KOCTI €JIEKTPOCHEprii, [0 BHUMIPIOIOTbCA Ta 30UPAIOTHCA
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eslekTpoHHUMH JTiunibHUKaMu 3rigHo ['OCT 13109-97 [22] (da3ni (U, Ug, Uc,) abo
niHi#HI (Uap, Uca, Upc) Hanpyru; vactoty (f); ycraneni Binxunenns Hanpyru (AU,),
KOC(IIIEHT CHOTBOPEHHSI CHHYCOigalbHOCTI KpuBoi Hampyru Ku, koedimieHT N-oi
rapMOHIYHOI CKJ1a10Bo1 Hanpyru Kyg), koedinieHT HecuMeTpii Hanpyru 3a00€pHEHOI0
Ta HyJ1b0BOI K2u Ta Kou HOCIIIOBHICTIO BiANOBIAHO Ta iHIII). HeoOXinHO 3ayBaXkuTH,
10 BUIIEBKA3aHI MapaMeTpH eJIEKTPOHHI JIYUIbHUKN BUMIPIOIOTh, alieé HE 3 BKa3aHOIO
B [22] AMCKpETHICTIO 1, IO TOJIOBHE, BUMIPIOBAaHHS HUMHU JaHUX MapaMmeTpiB SKOCTI
CJIEKTPUYHOI €HEeprii METPOJIOTIYHO HE aTeCTOBaHO. TOYHICTh BHUMIPIOBAHUX
pe3ynbTaTiB B JIaHUM Yac MO JCSKMM MapaMmeTpaMm Ie HEeJOCTaTHS 1, IO OCOOJIMBO
Bax11BO). B pobori [11] 3anpononoBano noegHatu ACMCE 3 cuctemoro KOHTPOITIO
AKOCTI eJIeKTpoeHeprii. PeectpaTtopu (MOHITOpHM) SKOCTI €JIEKTPOEHEPTii 34aTHi
3a0e3MeYNTH 4YacToTy ojeprkaHHs nanux He Menme 5 k[ (5000 BumiproBaHb B
CEeKyHIly), IO 3a0e3leuye 3HAYHO Kpalluid KOHTPOJIb 3a IOKa3HUKAMHU SIKOCTI
€JIEKTPOEHEPTii, HIDK €JIEKTPOHHI JIYWJIBHHMKM, VY SKHUX YacToTa OJIepKaHHS
HAaWBAXKJIMBIIKX JaHUX He TnepeBunrye 3 abo S5 xBwiuH. JlaHi, 3adikcoBaHi
peecTpaTopamMu SIKOCT1 €JIEKTPOEHEPTii, 3aCTOCOBYIOTbCS 3 METOI0 BUKOPUCTAHHS SIK
JI0OKa30BOi 0a3M MpY BUPILIEHHI CIPHUX MUTaHb 3 €HEPronoCcTayaroyol0 OpraHi3alliero;
3 METOI0 KOPWUTYBAaHHSI PAaXyHKIB OIUIATH €JIEKTPOEHEPTii; /Ui BUSBICHHS BUHYBATLS
MOTIPUIEHHSI  AKOCT1  eJIeKTpoeHeprii. BennumHa Koe(ilieHTYy MOTYKHOCTI Ta
Koe(]illlEHTY pEaKTUBHOI MOTYXHOCTI.

5. Cran (BBIMKHEHO, BUMKHEHO) BUMHKava Hampyrow 6 + 110 xB. Iarerparis
ACMCE Ta aBTOMAaTM30BaHMX CHUCTEM JUCIETYEPCHKOTO YMPABIIHHS JIOMOMOXKE
ONepaTUBHOMY NIEPCOHANY Kpallle BecTy Harisig 3a ctanoM EIIC.

6.HasBHiCTh HAaBaHTa)KEHHS HA MPUETHAHHI, I BCTAHOBJICHI TPHUJIATU OOJIKY.

7. Pe3onancHa dacToTa B MapajelbHOMY KOHTYpi, IO CKJaJaeThcsi abo 3
3IBOEHOTO CTPYMOOOMEKYBaJIbHOTO PEAKTOPa, KOHIACHCATOPHOI YCTAaHOBKU B OJHIET
BITIIl Ta AKTUBHO-1HIYKTMBHOTO HABAaHTAXXEHHS B JAPYTiM BITLI 3 JHKEPEIOM BHILUX
rapMoHik (puc. 2.2) [27], abo 3 KOHJEHCATOPHOT YCTAaHOBKH B OJIHIH BITII, a B APYTii
BITIl - AKTUBHO-IHAYKTHBHOTO HABAHTAXKEHHS 3 JHKEPEIIOM BHUIIUX TApMOHIK, Ta

KOHTPOJIb i B PEXKUMI peaibHOTO Yacy.
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Bin T-1
10 xB
P-3
D.3A ® 3B
BB-TEL BMIIE-10
Beij Ha
TI1JICTaHIIIIO

KV-1

Pucynox 2.2 — OnHomigiitHa cxema miakmodeHHs KY depes BITKY 31BOEHOTO

CTPYMOOOMEKYBAILHOTO pEaKTopa

Ha mnoTyXHHX NpOMHUCIOBUX MIANPUEMCTBAX 3yCTPIYAIOTHCS Takl CXEMU
CJICKTPOIIOCTAYaHHHS, KOJM JI0 OJHOI BITKM KOHTYpPY BBIMKHEHO €MHICHE
HaBaHTAXXEHHs, HEOOXI1JIHE JJIsI KOMIIEHCAIlli peaKTUBHOI MOTY>KHOCTI B MEpexi, a J10
JpYyroi BITKM — aKTUBHO-1HIYKTHBHE HABAaHTAXXCHHS, 10 MICTHTh JKEPEJIO BHUIIHMX
rapMmoHik (puc. 2.2).

Crpywm, Hampyra, KOE(IIIEHT  MOTYXHOCTI AKTUBHO-THYKTUBHOTO
HABAHTAXKEHHSA 3MIHIOIOTHCS B JIOCUTHh IIMPOKHUX J1alla30HaX, 3MIHIOETHCS TaKOXK
emuicte KY. Ilpu geskoMy 3HaueHH1 CTpyMy, Hampyr, Koe@illeHTa MOTYXHOCTI,
emHocTi KV pe3onancHa uacrora f,; B KOHTypi MoOxe cHiBHagaTd 3 4acTOTOIO
HenapHux rapMmoHik (3 3 go 19), kparaux 50 I'mp (150, 250, ..., 950) I'u. Tomy
HEOOX1IHO, PYHTYHOUYUCh Ha JaHuUX, 310paHUX eJEeKTPOHHUMH JIYWJIbHUKAMH,
BCTaHOBJICHUX Ha mpuegHaHHAx 3A Ta 3b (puc. 2.2) mpu yMOBI HiAKITIOYEHHS IUX
mumibHUKIB 10 ACMCE, opranizyBaTd MOHITOPUHI PE30HAHCHOI YAaCTOTH B TaKOMY

KOHTYpl B peXUMI peaqbHOro dYacy. JIOmiabHO TakoX TpH IbOMY IPOBOIUTH
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olepaTHBHE TMPOTHO3YBaHHS JJAHUX EJIEKTPOCIOXKHUBAHHSI Ha OJMH-IBA NEPIOAH
ynepemkennsa. el 3axin A03BOJMUTH CTBOPUTH 3amac 4Yacy JMJis ONEPATUBHOTO
nepcoHaiy, oo 3MeHmuTH eMHIicTh KY abo BiAKIIOUUTH 11 30BCIM.

8. Hac pobotu (mpobiry) OCHOBHOTO E€JEKTPOYCTAaTKyBaHHS (CHUJIOBHX TpaHC-
dbopmatopiB, enekTpoaBuryHiB Hampyroioo 10 (6) kB). Lle 103BOIUTh BHU3HAYUTH
MOMEHT BHUBEJEHHS B PEMOHT €JEKTPOJBUTYHIB, CHJIOBUX TpaHCPOPMATOPIB;
pO3paxyBaty 3 OUTBIIOK TOYHICTIO BTPATH €HEPrii B CHIIOBUX TpaHCPopMaTopax.

B nanuit yac Ha BUPOOHUIITBI BeyTh BPYUYHY KYpHaIU MpOOIry yCTaTKyBaHHS,
3a SKUMHU BU3HAYAEThCSI Yac pOOOTHU ENEKTPOJABHUTYHIB. SIKIIO Ha MpHETHAHHI
eJIEKTPOJIBUTYHa ab0 CHJIOBOTO TpaHcopmaTopa BCTAHOBJICHHN EIEKTPOHHHMA
JYWIBHUK, 110 Tepenae aaHi enektpocnoxkuBanHs B ACMCE, To o QyHkIio e
TOYHIILIE MOKE€ BUKOHYBATH cHUCTEMa O0JIIKy 0€3 BUKOPUCTAHHS PYYHOI Mpalll.

3 BUIIIEHABEJICHOTO MOKHA 3p0OUTH BUCHOBKH. [IpoBeneHmil aHali3 MOKIUBUX
nuiaxiB 3actocyBaHHs i1Hpopmariii Bim ACMCE no3Bossie cTBepaKyBaTH, IO Ha
MPOMUCJIOBOMY  MIAMPUEMCTBI  MOXJIMBO 1 HEOOXIHO CTBOPEHHS  IUIICHOI
aBTOMAaTU30BaHOI  CHCTEMH  MOHITOPHHTY  PEKHMIB  eJIEeKTporocTadanHs [
€JIEKTPOCIIOKUBAHHS €JIEKTPUYHOI €HEPrii (a B MOAAIBIIOMY 1 BCIX €HEPropecypcin)
JUIsL  TIPOBEACHHS ~ KOMIUIEKCY  3aXOJiB,  HAMpaBlIeHUX  HAa  MIJBUILIEHHS
eHeproeeKTUBHOCTI MiAMPUEMCTBA B LIJIOMY.

JloxnagHo po3riisiHyTi 3axou 3 Bukopuctanuss ACMCE njisi3MeHIIeHHsT BUTpaT
Ha OIJIaTy CHOXKUTOI €JEKTPOEHEPTii Ta pO3MIPY €IEKTPOCIOKUBAHHS.

3BepHyTa yBara Ha BaXKJIMBICTb MUTaHb 3a0€3MEUCHHS TOYHOCTI Ta JOCTOBIPHOCTI
BUMIPIOBaJIbHOI 1H(OpMAIlli Ta MOCTIMHOTO MOHITOPUHTY Ta KOHTPOJI MOTOYHUX
TEXHOJIOTIYHUX TMapaMeTpiB pexKUMIB enekTpocnokuBanas Ha [1I1.

Po3rasHyTi mponenypu, IO rapaHTylOTh TOYHICTh Ta JOCTOBIPHICTH BHUMIpIO-
BaJIbHO1 1HGOpMAIIii.

Jlano mepesnik HaWOUIBII BaXXHMBI MOTOYHI TEXHOJOTIYHI MapaMeTpPu PEKUMIB
enekTpocnoxuBanHs Ha T1I1.

3anpononoBano BukopuctoByBaTH ACMCE 3amicTh >XypHamiB mpoOiry uis

BU3HAUCHHsS 4Yacy poOoTH (MpoOiry) OCHOBHOTO €JEKTPOyCTaTKyBaHHS (CHJIOBUX
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panchopmaTopi, enexkrpoasuryHi Harpyroto 6 (10) kB). Lle mo3BonuTh po3paxyBatu
3 OUIBIIOI TOYHICTIO BTPAaTH €HEPTii B CHJIOBHUX TpaHChoOpMaTopax Ta BHU3HAUUTHU
TEPMiIH  TPOBEAECHHS  PEMOHTY  BHCOKOBOJBTHHX  a00  HU3bKOBOJBTHHX

€JIEKTPOJIBUTYHIB.
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PO3JILT 3

TEXHOJIOI'TYHA YACTHHA IIOAO IMIAITPUEMCTBA

3.1. 3arajgbHa XapakTepHCTHKA NiANPHEMCTBA, 110 J0CTITKY€ETHCS

B wMarictepchkiit poGoTi Oysi0 MOCTaBIEHO 3a/ayy — BUKOHATH JOCIIIKECHHS
CUCTEMHU EJIEKTPOIIOCTAYaHH 3aBOJ] 3aJ11300€TOHHUX BUPOOIB.

EnexrporoctauanHs  1mporo  migmpueMcrBa - 3aidicHroeTbes  Bim [T
(rpanchopmaTop 630 kBA), kabenpHowO JiHiero 10 kB momaersbest sxuBieHHs Ha PIT
10/0,4 xB tparchopmaropaux miacranmiii TTI-1 - TTI-6. I3 PI1-0,4 kB mux miacraniii
KaOeTbHUMU JIHISIMH TTOJJAETHCS €JIEKTPOCHEPTisl Ha BB1JIHI PO3MOALIBYI TPUCTPOI y BC1
migpo3nimi  3aBoay (pucyHok 3.1). I3 BBiZHMX PpO3MOJUIBYMX  MPUCTPOIB
CJICKTPOCHEPTIsl TMOJAETHCSI HA PO3MOAUIBYI  IIUTH. Y  PO3MOAUIBYUMUX IIUTAX
BCTAHOBJIEHI aBTOMAaTWYHI BUMHKA4Yl 1 3aIMO0DKHUKHA Bl SIKUX KAOEIBHUMHU JIHIAMHA
MIJKJII0YEHO eJeKTpoobsagHands 3aBoAy. KaOenbHi JiHIT 1 APOTH MPOKIIAJCHI Yy
MeTaJeBUX TpyOax 1 MeTaleBUX pyKaBax Mg TOTO, 100 YHUKHYTH MEXaHIYHUX
TIOTITKOI)KEHb.

Bci 00epToBiI 4acTHHU €IEKTPOYCTATKYBAHHS 3aXUILEHI METAJIEBUMH KOKYyXaMH
JUIsi Oe3MEeYHUX YMOB TIparli aBTOMAaTUYHI BUMHUKA4l Ta 3aMOODKHHUKH CIIYXKaTh IS
3aXHUCTY €JIEKTPOYCTATKYBAaHHS BiJl KOPOTKOTO 3aMHKaHHS Ta TIEPEBaHTaXCHbB, a TAKOK
JUTSI 3aXUCTY JIFOJICH BiJl ypaXEHHS €JICKTPUIHUM CTPYMOM.

B mmTKax ocBITIICHHS BCTAHOBJICHI aBTOMaTHYHI BUMHKAY1 K1 IPU3HAYCHHI IS
BKJIFOUEHHSI 1 BIJKJIFOUEHHS JIIHIT OCBITJICHHS, a TAKOX JIJISl 3aXUCTY JiHII OCBITJICHHS

BiJl KOPOTKOTO 3aMHUKaHHS Ta TEPEBaHTAXEHb OCBITICHHS $SK BUPOOHMYMX Ta 1
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noOyTOBUX TPHUMIIICHb 3MINCHIOEThCA Hampyrowo 220 B. VYV wmicisgx miaBHIEHOT
HEOE3MEeKN BCTAHOBIIOIOTHCS IMMUTKH OCBITJICHHS 13 TIOHIDKYIOUHUM TpaHchopMaTopom
Harpyroro 36 B. A B 0co6inB0 HeOe3MEUHUX MPUMIIICHHSIX BCTAaHOBIIOIOTHCS ITUTKH
OCBITJICHHS 13 TOHWXKYIOUUM TpaHcopmaropoM Hampyroio 12 B.

Ha 3aBomi anms kommeHcalii peakTHBHOI TIOTY>KHOCTI BHKOPHUCTOBYETHCS
aBTOMAaTH30BaHAa KOHJICHCAaTOpHAa YycTaHOBKa eMHicTio 240 kBAp BuUpOOHHIITBA
Himeuunnu, sika BctanoBnena B muToBiil ['TII. OO0k enexTpoeHeprii 3MIHCHIOETHCS
K aKTHUBHOI, Tak 1 peaktuBHOi (puc.3.2). lls cucrema nga€e MOXKIMBICTH OauuTH
orepaTopy Ha KOMIT'IOTepl CHOXKMBAaHHS €JEKTPOCHEprii B OyAb-sKy TOAUHY JOOH.
3aBon 3amizobeToHHMX BHpPOOIB mpoTsaroM 2020 poky cmoxuB enekTpoeHeprii 1507

ThCTY KBT'TOI.

Pposp= 138],5 kBt

Poposp= 112 kBT
Qpoap= 15,4 kBAp,

Poosp= 84 1 kBT
Qpoap= 53,4 kBAp

Poosp= 6722 kBt
po3p= 485 kBAp

-

Pposp= 814 kBr
Qpoap= 601,5 xBAp

NN

N
|
|

NN —

/ : NN —
P 140,28 ”"‘”‘"‘ 2938 kBr I /@
DOIp= kBT on_,p_ 176.4 xBAp Pposp= 500,74 kBt 2'
<

uud

Qpoap= 67,9 kKBAp

Qposp= 332,11 kBAp’

Pposp= 76,1 kBT

Qposp= 369 KBAp"‘\
Pposp= 149 1 kBT
NN NN Qposp= 126,9 xBAp
ST s v SERC< N1
| Pqup': 728 kBr A" \ q /
i Qpoap= 5204 xBAp !} Tn5 PI13 P2

N
Poosp= 17934 xBr @ Ei— N
Qpoap= 2049 8 kBAp

@ e
V\|/ ] c ]
Ppo3p= 80,5 kB \Roosp- 7409kBT posp= 315,6 kBT

Qposp= 80 xBAp Qpoap= 544 8 xBAp Qpo3sp= 272,2 kBAp
J
— NN — - kabensHi ninil 6 kB
- Homep yexy
@ P | [p— kabernmi nivil 0.4 xB

wasanmaxerns 0.4 kB

x 20n0eHa NOHUXEaNbHE NIGCManyia
abo posnedinsyud npucmpid 6 kB
Im - yexosa mpancgopuamopHa midcmanyia

: - posnodineyuld npucmpit 0,4 k8

O - Masanmaxenns 6 xB

oceimnloaansne Hasanmaxemns

Pucynok 3.1 — ['eHepasibHUH TUIaH MANPUEMCTBA 3 KAPTOTPAMOIO HABAHTAKECHb
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3.2 AHaJIi3 CHCTeMHU eJ1eKTPONOCTAYaAHHS

OO0'eKTOM JOCHI[DKEHHS B MaricTepcbkiii  po0OOTI € icHymoua cxema
CJICKTPONIOCTaYaHHsI Ta OOJIKY €JEKTPOCIIOXKHUBAHHS BUPOOHUYHUX IIIPO3/IIIB 3aBO/I
3a]11300€TOHHUX BHUPOOIB, SIKI € OKPEeMHMH CTPYKTYPHUMH KOMEPIIHHUMU
HiAPO3/1IaMU B CKJIa/11 IOTO 3aBOY:

- 6eronodopmoBoyHMII 11ex Nel;
- 6eronodopmoBOUHMIT TeX No2;
- TOKapHUU 1IEX;

- CTOJIAPHUM LIEX;

- PEMOHTHO-MEXaHIYHUM LIEX.

EnexrtporioctayanHss 3aBoAy  mependadaeTbcs Bl MIJACTAHINI 3 ABOMa
aBToTpancpopmaTopamu notyxHicTio 240000 kB-A koxuwmit Ta Hanpyramu 110/35
KB, 1110 3HaX0MThCS HA BiACTaH1 5 KM Bij IIIIPUEMCTBA.

Ha ocHoOBI aHanizy BUXIIHHMX JaHUX JJIS BUKOHAHHS JTOCIIIPKEHHS - TCHIUIaHY
3aBOJly, BEJIMYMHU PO3PAXYHKOBMX HABAHTAXKEHb, BIIJAJICHOCTI BiA JDKEpea
YKUBJICHHSI BUOUPAEMO CXEMY 3 OJTHUM MpuitMaibHuUM myHkToMm — ['TIIT.

VY 3B’s13Ky 3 THM, 1110 OUTBIIICTH enekTponpuiiMavi 3aBoay (80 %) BimHOCATHCS
JIO IPYTOi KaTeropii 3a HAIMHICTIO €JIEKTPOIIOCTaYaHHsI, 30BHIITHECIICKTPOIIOCTAYaHHS
3a0€3MeuyeThCs JBOMA JIHISIMU BiJl PI3HUX CEKI[A IIMH palOHHOI MIJCTaHIIl1, 110 €
JBOMa HE3aJCKHUMH JDKEpellaMy JKHBJICHHS. YMOBHU NMPOKIIAAHHS JIIHIN KUBJICHHS
NpUHMaJIEHOTO MYHKTY 3aBOJTY J03BOJISIFOTh BUKOHATHIX MOBITpstHUMHU [28]:

A

L kY b (3.2)

Vmm

ne Py — po3paxyHKOBE 3HAYEHHS aKTUBHOI IOTYXKHOCTI €JIEKTPOCIOKUBAYIB i-
Oro 1exy;

M — macmTad Jyisi BA3HAYCHHS IO KpyTa kBT1/cm® (m=18,86 KBT/CMZ).
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Kona po3ainsieMo Ha CEKTOpH, KOXKEH 3 SIKMX BiJMOBiJIae HaBaHTaxxeHHI0 HH,

HaBaHTaXeHHIO BH Ta ocBiTIIOBaIbHOMY HaBaHTaKEHHIO. Pe3ynbTaTtu po3paxyHKy

3BeeHo B Ttadur. 3.1.

Tabmuns 3.1. — Po3paxyHkoBi

I[aHi KapTorpaMu CJIICKTPUYHHUX HABAHTAKCHb

MIPUEMCTBA
S I ) R o o g L
kBT kBt
1 IMpoxinHa 11,2 3,2 103 8 257 0 0 0,4
2 BDI Nel 1381,5 | 51,5 13 | 1330 347 0 0 4,8
3 TokapHuii miex 672,2 12,2 39 600 321 0 0 3,4
4 CromsipHui TIex 814 34 15 780 345 0 0 3,7
5 |Cxnax roroBoinpoaykmii| 84,1 52,1 223 32 137 0 0 1,2
6 3aBoIOYIIPABITIHHS 76,1 36,1 171 40 189 0 0 1,1
7 [nanbus 140,2 | 20,2 52 120 308 0 0 1,5
8 Cknaja ueMeHry 293,8 41,8 51 252 309 0 0 2,2
g | PevommoMexanimiil | 50074 | 306 | 22 |47014| 338 | 0 | 0 |29
10 [apax 80,5 20,5 92 60 268 0 0 1,2
11 BDILL Ne 2 1793,4 | 68,4 14 | 1725 346 0 0 55
12 AIMIHOYTMTHOK 1228,8 | 98,8 29 630 185 500 | 146 | 4,6
13 | IToOytoBe npumimenus | 1820,9 40,9 8 700 138 1080 | 214 | 55
14 Kommnpecopra 2417,1 | 11,6 2 137,5 20 | 2268 | 338 | 6,4
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Ha mincraBi po3paxoBaHuX [aHuUX OyayeMO KapTorpaMmy HaBaHTaXeHb Ta

S3HaXOJUMO KOOPAWHATU HCHTPY dKTUBHUX HABAHTAKXCHb:

T" PDfX!
2 Fy

X, =(11,2-6+1381,5-68 +672,2-185+814-262+84,1-329+
+76,1-18+140,2-95+293,8-194+500, 74-265+80,5-6+1793,4-68+

+1228,8-185+1820,9-262+149,1-314+315,6-314)/11630,1=202 (m);

Y, =(11,2-55+1381,5-68+672,2-80+814-68+84,1.62+
+76,1.142+140,2-145+293,8-145+500,74-145+80,5-246+
+1793,4-240+1228,8-246+1820,9-246)/11630,1=186 (m)

[lenTp HaBaHTaXKEHBb 3HAXOAUTHCS MiX 1exaMu Ne8 Ta Ne9, onHak, BpaxoBYyIOUH
IJIaH 3aBOJTy MPUUMAIIbHUM IMMYHKT €JIEKTpOeHepTii Oye BCTAHOBICHO MK 1examu No5S
Ta Nel4.

Hanpyra sxusnenns: ~U = 10 kB, 50 I'm. Kommiekranist komipok PII-10 kB
KII-3:

- Bakyymami Bumukad BB/TEL — 10 — 630;

- mikpomnportiecopuuit 6ok MICOM P123;

- Ttpanchopmatop ctpymy TJIO-10-4;

- BUMIpIoBasIbHUN TpaHncpopmarop Hanpyru 3HOJL.06.10;

- obOmexyBau nepeHanpyr OCP-12;

- JYWIBHUK eleKTpuuHoi eHeprii Anbda A1000;

MPIJIaIA KOHTPOJIIO 1 CUTHAJI3AITI].

Enextpoxusnenns Bim ['TIII mo TpanchopMaTopHHX MIACTAHINNA CIOXHBAYIB
(TTI-10/0,4 xB) 3piiicHioeTbhea kaOenpHuMu JiHIAMH 10 kB, ki mpokmaneHi B
ecrakanax i 3emui [29].

Cxema eJIeKTpOIIOCTauYaHHs 3aBOJI 3a11300€TOHHUX BUPOOIB TMpeJCTaBIeHa Ha

PUCYHKY 3.2.
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3.3 AHaJIi3 IOTOYHOI0 CTAHY CUCTeMH 001Ky Ta IOCTAHOBKA 3aBAaHHSA

Ha migcranmii ['TIIT 36ip qanux croskKWBaHHS €EKTPOCHEPTIL 3 MPHUIIAIiB 00Ky
BUKOHYETHCS aBTOMATUYHO, JIaHI KOHTPOJbHUMH KAOCITHbHUMH JIIHISIMU TPUXOAATH B
npuctpiii 300py manux (I13[]), axuit 3naxomutbea Ha [TIII, mam kanamom 3B'A3Ky
nocTymnarmTsk B cepBepHy 1O1] 3aBoay, e 0OpoOISIOTECS B 3BITH, IO BiIIPABISIOTHCS

B CKOHOMIYHHUHN BT 1 BiZI17I TOJIOBHOTO eHEpreTHKa (pUCyHOK 3.3).
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Pucynok 3.3 — Jlitoua cxema 00J1iKy €IeKTpUYHOI eHeprii
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ExoHOMIYHUI BT BUKOHY€E PO3PAXYHKH IO €JIEKTPOCHIOKUBAHHIO BiIMOBIAHO
JIO IOTOBOPIB MIXK IMIAMPUEMCTBOM Ta HOTO CTPYKTYPHUMHU IiIPO3/ILIIAMH.

30ip JaHMX EJEeKTPOCHOKMBAaHHA Ha TpaHCPOPMATOPHUX  MIACTAHIIISAX
BUKOHYETHCS BPYUYHY EJEKTPOTEXHIUHMM IepcoHajoM 3aBoay. Jlami iHdopmaris y
BUTJISA/II 3BITHOT JIOKYMEHTAIlli BIATIPABISETHCS B €KOHOMIYHUHN BIJILI 1 JyOIIOETHCS Yy
BIJIT1JTI TOJIOBHOTO €HEPTETHKA.

Po3paxyHok MiX 3aBOJIOM 3ali300€TOHHMX BHPOOIB 1 WOr0 CTPYKTYpPHUMH
KOMEPUIMHUMHU MiIPO3JAiIaMH 3IACHIOEThCS 3a MOKa3HUKaMH MPUJIaiiB OOMIKY, L0
BCTAHOBJICHI Yy IIUX MIJPO3/1Jax, 1 SKI BOHU 3000B'si3aHI Ha/laBaTH B €KOHOMIYHUU
B1JIJILT 3aBOJTY IITOMICSIIS.

3aBIaHHs MIO/I0 MPOCKTYBAHHS:

1. Buninuty 30HM po3MEKyBaHHS 0allaHCOBOI HAJIEKHOCTI Ta €KCIUTyaTallliHOT
BI1JIIIOBIAJILHOCTI.

2. CuctemaTu3yBaTH W aBTOMATHM3yBaTH MpOIEC 300py AaHUX TMPO CIIOKHUBAHY
CJIEKTPOCHEPTIIO, 11 IKOCTI 1 €JIEKTPUUYHUX HABAHTAXKEHHSX.

3. BiacniiKoBYBaTH CIOKUBAHHS €JIEKTPOEHEPT1i CTPYKTYPHUMU MIAPO3I1IaMHU 1
IPY HEOOX1THOCTI BUKOHYBATH BIIKJIFOYSHHS 1X BiJl €JIEKTPOMEPEK.

4. CKOpOTHTH BTpaTH €JNEKTPOCHEprii 1 MPUNUHATA YMHUCHE O0e300J1KOBe
CTIO’)KUBaHHS.

5. CkopoTuTd BUTpATH MIANPUEMCTBA Ha OIUIATy TMpall MEepPCoHaNy, IO
00CITyTOBYE€ TIpUIaau OOJIKY.

BucnoBku 10 pozauty. Y mpomy po3aiunl Oyjia gaHa KOPOTKAa XapaKTEPUCTUKA
MIIPUEMCTBA 3aBOJ 3a1300€TOHHMX BHUPOOiIB. bylio BHKOHaHO aHami3 1CHYIOUYOT
CXEMH €JIEKTPONOCTaYaHHSI KOMEPLIMHUX CHOXKMBA4IB 1 BUKOHAHO aHAJI3 MOTOYHOIO
CTaHy CUCTEMHU OOJIIKY CIIOKMBAHHSI LIUX CIIOKMBAYIB.

bynun copmynboBaHi OCHOBHI 3aBIaHHS, BUPIMICHHS SIKAX PO3IJISIIAETHCS B

HACTYMHUX PO3A1Iax pOOOTH.
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PO3JILI 4

TEXHIYHI PILNEHHSA IIOA0 MOAEPHI3ALIL ICHYIOUYOI CUCTEMU

4.1 AHaJiTHYHUH OrJisia B 00J1acTi 001Ky ejieKTpoeHeprii

bynp-ska cucreMa aBTOMAaTUYHOTO MOHITOPUHTY CIIOXHBAaHHS €IIEKTPOCHEPTii
CKJIaJIa€ThCs 31 CTaHIapTHUX OJIOKIB: miuniabHUKH, [13I1/], ob6nagnanns 38's13Ky 1 [13.

Tunu npunaaiB oOMIKy MOXYTh 3aCTOCOBYBAaTHCA pI3HI - BII MoOJENed 3
TEJIEeMETPUYHUM BHXOJOM JO BHCOKOTOYHHX IHTEIEKTyalbHUX JIYMIBHUKIB. ICHYy€E
BEJIMYE3HAa KUIbKICTh BUJIIB KOHTPOJIEPIB, sIKI BAKOHYIOTH 301p 1 30epiranHs indopmariii
HIWKHBOTO piBHA. DYHKIIOHA HUX MNPUCTPOIB MOJATAE B 300p1 JAHUX 3 JIYHIIBHUKIB,
ix 30epiraHHi Ta mepeaadi Ha BEPXHiM piBeHb. 3aMiCTh 3BUYAITHO BUKOPUCTOBYBAHUX
3B'SI3KIB  «JIYWJIBHUK -  KOHTPOJEp»  MOXJIMBE  3aCTOCYBAaHHS  PI3HUX
O0arato(yHKILIOHAJBHUX BHUMIPIOBAJBHUX TMPUIAAIB 1 CTalllOHAPHUX aHaII3aToOpiB
CJICKTPUYHOI €HEeprii, sKi B CBOIO Yepry MOXKYTh BHUKOPHUCTOBYBATHCS fK B mapi 3
KOHTPOJIEPOM, TaK i MaTH CBOIO BJIACHY MaM'siTb. XapaKTEPUCTUKU CEepBepa TaKOXK
MOXYTbh OYTH PI3HOMaHITHI.

JIinii 3B's13Ky 1 nepenadi iHdopmariii MoxyTh OyTH: npoBigHi (iHTepdeiicu RS-
232, RS-485, RJ-45; tenedonna miHisg, cuioBa miHisA) 1 6e3apotoBi (GSM, WiFi,
iHTepHeT). Bubip 3a1eXuTh BiJl JATILHOCTI pO3TalllyBaHHSI TOYOK OOJIKY Bij cepBepa i
HasIBHUX KaHaJiB 3B's3Ky [3,4,6].

[Iporpamue 3abe3neuenHst (I13) TakoX 3aleXUTh BiJ PO3TATYKEHOCTI CXEMH
00Ky 1 KOHTPOJIIO SIKOCT1, HA0OPY BUKOHYBaHUX (DYHKIIIH.

Ha cboronHimHii J€Hb ICHY€ BeIWYe€3HAa KUIBKICTH (IpM 1 MIAIPUEMCTB Ha

TepuTopli YKpaiHu, fKi MPOMOHYIOTh CTBOPEHHS aBTOMATH30BAHOI CHUCTEMHU OOJIKY
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eJIEKTPOCHEPTii, 110 T03BOJISIE 3/A1MCHIOBATH aBTOMAaTWYHMM 30ip iH(opmamii 3 mpu-
JaziB OOMIKYy MPO OOCSATH CHOXKUBAHHS 1 BUPOOHMIITBA €IEKTPOCHEPTII 1 if mapameTrpax
Ha 00'eKT1 aBTOMaTHU3aLl].

[Tpomo3umiit Bix pizuux BupoOHukiB ACMCE 3apa3 6arato, xo4ya BOHH YMOBHO
MOXYTh OyTH TIOJIIJICHI HA JIBl TPYIIH:

- chCTeMH 31 300poM TenemMeTpudHoi iHdopmallli B eHepro30yT (CHIOBOIO
MEpEeKero, paJioKkaHajJaMu, 3a JIonoMoror teieoHHuX abo GSM-moaemiB Tomo).

Bupobnuku: TOB «Xapren» (M. XapkiB), HBII
«YxkpeneprornanagkapumipioBanas» (M. KuiB), TKBP «Ctpima» (M. TepHorminb),
xkoMmranist « MIKPO-KO/I» (m. JIsBiB) Njoj/.

- CHCTEMHM Ha OCHOBl JIYWJIBHHMKIB 3 TMPOTPAaMOBAHUMU CMapT-KapTamu 1
MOXJIMBICTIO KOMYTaIlli HaBaHTaXeHHs. BupoOnuku: 3aBoj «TenexkapT-ipunagy (M.
Opeca), xopmoparisi «O6mk» (M. Huainpo), BO «Kwuisnpunag» (m. Kwuis), BAT
«XapKiBCbKUH €NeKTPOTEXHIUHUM 3aB0]1 «EHepromepay (M. XapKiB) TOIIIO.

OCHOBHI 1CHYI0Y1 BUJU CUCTEM:

- AC3]l - aBToMaru3oBaHi CHUCTEMH 300py [aHUX TIPO CIIOKUBAHHS
€JIEKTPOEHEPTii (BCTAHOBIIOETHCA Ha BXKE ICHYIOUl Yy 3aMOBHHMKA Mpuiaaau OOJIKY 1
peeECTpaTopu, 3a METPOJIOTiI0 Ta (DYHKIIIOHYBAaHHS TPHIIAIIB OOJIKY 1 PEeECTpaTopiB
BI/IMOBia€ 3aMOBHHUK).

- ACTOE - aBTOMaru3oBaHI CHUCTEMH TEXHIYHOrO OOJIKY €JIeKTpOEHEprii
(BCTaHOBIIIOIOTHCS PUIIAIN OOJIKY 13 3aJJaHUMU METPOJIOTIYHUMU XapaKTEPUCTUKAMHUY
BIJIMOBIJIHICTh [0 TE€XHIYHOIO 3aBAaHHS 3aMOBHMKA, 332 ()YHKLIOHYBAaHHS MpPHUIIAJIIB
00JIIKYy 1 peecTpatopiB BinoBijiac BukoHaselb 31 CBOIM 00JIaIHAHHSM) - MPU3HAYEHI
JUTSI BHYTPIIITHBOTO ayAUTY Ta KOHTPOJO CIIOKUBAHHS €JIEKTPOEHEPTii Oe3rmocepeHbO
Ha MICIISIX.

- ACKOE - aBTromMaTu30BaHi CHCTEMH KOMEPIIIHHOTO OOJIIKY eIeKTpOEHEprii
(BCTAaHOBIIOIOTHCS TMPUIAAN OONIKY BIAMOBIAHO 1O BUMOT PO3APIOHOTO PHHKY
€JICKTPOEHEPT1i Ta EHEepronocTayalbHUX OpraHi3aiiid) - mpu3HadyeHl JUIsl MPOBEACHHS
KOMEPIIIHHUX PO3PaXyHKIB 3 €eHEPro30yTOBUMU KOMITAHISIMHU.

- AIBC KOE - aBromaTtuzoBaHi 1H()OpMaIiHO-BUMIPIOBAIbHI CHCTEMHU
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KOMEpILIMHOTO O0OJIIKYy €NeKTPOCHEpTii MAJii ONTOBOTO PHUHKY €JNEeKTPOCHeprii 1
MOTYXXHOCTIi. BigmoBigae BCiM BUMOTaM ONITOBOTO PUHKY €IEKTPOCHEPTTi.

Buxosum 3 XapaKTepUCTHK ICHYIOUO1 CUCTEMH €JIEKTPOIIOCTAYaHHs Ta BUMOT JI0
HOBOI cucTeMHu OOJIKY CHOXXUBaHHS enekTpoeHeprii, npoekroBaHa ACMCE noBunHa
CKJIaJlaTUCs 31 cTaHIapTHUX OyokiB: miuniabHuKH, [13I1/], obmamnanns 3B'sa3ky 1 [13.
OyHKIIOHAJI CUCTEMHU TTOBUHEH BKJIIOYATH B cebe 301p, 30epiranHs, oOJiK, KOHTPOJIb,
oOpoOKy Ta mepenavy maHWX BiJ mpuiamiB oOumiky, BcranoBieHux Ha [IC T'TIIT mo
APMiB KopHCTYyBadiB y BiJAiJl TOJOBHOTO €HEPreTHKa 1  €KOHOMIYHOMY  Bifiii

3aBOAY 3a11300€TOHHUX BUPOOIB.

4.2 PimeHHs1 {010 MOepPHi3aIlii icHy04Y0i cucTeMn

B nanomy po3aini BUITYCKHOI pOOOTH MPOMOHYETHCS MOJIEPHIZYBATH ICHYIOUY
cxeMmy 300py Ta OOJIIKY JAaHUX EJIEKTPOCIONKHBAHHSA CTPYKTYPHHUMH KOMEPILIHHUMHU
MIIPO3J1IaMUA  3aBOJIE  3ali300€TOHHUX BUPOOIB 32  JOTIOMOTOI0  CTBOPEHHS
aBTOMATHU30BaHOI CHUCTEMH MOHITOPUHTY CIOKMBAHHS  €JIEKTPUYHOI  EHEeprii,
MPU3HAYEHOI IS 31MCHEHHS] TEXHIYHOTO Ta KOMEPLIMHOrO OOJIKY €NeKTpOEHEPrii 1
MOTYXHOCTI1, 0€3MepEePBHOI0 KOHTPOJIIO MOTOYHHUX MapaMeTpiB SKOCTI €JIEKTPOCHEpPril
Ta YIpaBIiHHA IIUMHU MapaMeTpaMy B BUIIAJKY BUXOJY iX 13 3aJJaHUX MEXK, a TaKOXK
(dbopMyBaHHS 3BITHUX JOKYMEHTIB 1 X mepeaaui.

CucTeMa TOBMHHA BKJIIOYATH B ce0€ TOYKHM KOMEPIIHHOTO OOJIIKY 1 KOHTPOJIIO
SKOCTI Ha MeXax 0ajgaHCOBOI HAJIEKHOCTI Ta €KCIUTyaTal[iiHOl BIAMOBIAAIIBHOCTI IS
MOXJIMBOCTI TPOIIOBOTO PO3PaXyHKy, TOUYKH TEXHIYHOTO OOJIIKYy Ta OINEepaTUBHOTO
KOHTPOJTIO SIKOCT1 €JIEKTPOSHEPTIi yCepearHi MiIMPUEMCTBA.

BrpoBamkeHHs! JaHOT CUCTEMH Ma€ 3a0e3MeUUTH:

- MOXJIUBICTH  BIJICT)KCHHSI  CIIOKMBAHHS  €JIEKTPOCHEPrii  KOXKHUM

KOMEPIIIHHUM TiITPUEMCTBOM;
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- eHepro30epexeHHs Ha 3aBOJIS 3a11300€ TOHHUXBUPOOIB;

- TapaHTOBaHE MOCTYIUICHHS OIUIaTH 32 BCIO CIOXKHMBaHY
KOMEPIIHHUMHU MiAPO3A1IAMH €IEKTPOSHEPTIIO;

- BUKOHaHHS TapU(pHOTO PETyTIOBAHHS,

- MOXJIMBICTh BIIKJIFOUEHHSI BiJl JXKEpeJia eEKTPONOCTaYaHHsI OKPEMOB3STOTO
criokuBaya (y BUNAAKax, nepeadadyeHux T0TOBOPOM);

- perymroBaHHs rpadika HaBaHTa)XEHb CHEPTOCUCTEMH,

- BUSIBJICHHS BTpaT 1 HEpaI[lOHAIbHUX BHUTPAT EJEKTPOCHEPTii;CKOPOUCHHS
HEBPAXOBAHOTO EJIEKTPOCTIOKUBAHHS (KOMEPIIMHUX BTPAT);

- NPUIUHEHHS HABMUCHOTO 0€300J1IKOBOT0 €JI€KTPOCIOKUBAHHS;

- KOHTPOJIb SIKOCTI €JIEKTPOEHEPTii;

- CKOpDOYEHHsA BHUTpAT Ha OIUIaTy IMpall MNepcoHaly, L0 BUKOHYE 30Ip Ta

00poOKyY JaHUX KOMEPILIMHOTO O0JIKY.

4.3 lMpunuun o0ynosu ACMCE

BiamosinHo 10 mapaMeTpiB MEpexi eIeKTPOINOCTavYaHHs Ta CXEMU OOJIIKY JaHUX
€JICKTPOCIOXKMBAHHS, cucTemMa Oyje moOyjoBaHa Ha TEXHIYHHUX 3ac00ax, Kl IJIaBHO
MOEHYIOTh B COOl MPUNWHATHY I[IHOBY KaTeropiro 1 HEOOXiJHI MEeTpOJIOTIvHi
XapaKTEPUCTHKU. B SKOCTI NMEpBUHHUX BHUMIPIOBAHUX EJIEMEHTIB BUKOPUCTAHI BXKE
icHytoul Tpancopmaropu ctpymy (TC) 1 Tpanchopmaropu Hanpyru (TH).

[cayroui mpunagu o6miky Ha ['TII, miumneauku A1000 3amiHIOEMO Ha HOBI, 3
O1JTbIII BUCOKUM KJIACOM TOYHOCTI.

Enextpornoctayanas okpemux crmoxuBadiB (O6eroHodopMoBouHi 1exu Nel i
No2; ToxkapHUMil 11eX; CTOJSIpHUI II€X 1 PEMOHTHO-MEXaHIYHHM I1€X) MEePEeBOJIMMO Ha
pesepBHl koMipku [IC TTIII. IcHyroul 1 TPOEKTOBAaHI TOYKU >KUBJICHHS JaHUX
CTIO’KMBAYiB MpejcTaBiIeHi B Tabu. 4.1.

Bci npuctpoi 36opy 1 nepenaui nanux (I13I1/]) BcranosmoroTeest 3anoBo. [1311]]
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Ha [IC TTIII - ichyrouuii. Kontpons sxocti enekrpoeneprii Ha BBoai I[IC ITIII
3MIACHIOIOTh AHATI3aTOPH SKOCTI EJIEKTPOCHEpPrii, sKi TepenarTh BKe 00pobOieHy

iH(opMalIlito Ha HACTYITHUM PIBEHb.

Ta6muis 4.1 — [epeBenenns croskuBadi Ha [1C T'TITT

Hassa Icnyrouya Touka Touka KuBJICHHA Hanpyra
CIoKuBava JKHUBJICHHA Ha I'TIII JKHBJIEHHS, KB
beronohopmoBouHi KII-8, II c.m1., kom. 18 I c. m., kom. 25 10

mexu Nel 1 Ne2

ToxapHUit 1ex KII-14, I c. 1., koM. 7 Ic. m., xom. 17 10

CroyisipHUH 1eX KII-6, I c.m1., koM. 8 II c. m1., koM. 34 10

Pemontao-Mexaniunuii niex| KII-6, III c.m1., koM. I c. m., xom. 10 10
26

VYrpaBaiHHSA €JIEKTPONPUBOAMU PETYJIIOBAHHS HAMpPYTH IIiJ] HABaHTAKECHHSIM
(PITH) 1 Oarapei cratuunux kouaeHcaTopiB (bCK) mnpoBoAMTHCS aBTOMATHYHO
MpuIaJlaMu, siKi 00pOoOJISIFOTh OTpUMaHy NEPBUHHY 1H(OPMAITit0, MPUUMAIOTh PIIICHHS
npo HEeoOXiJHI Aii 1 mepearTh JaHi Ha onepaTopchbkuil piBeHb. JIiHIT 3B'A3Ky -
npoBiani (RS-485, RJ-45, trenedonnuii kadennb) 1 6e3apotoBi (GSM 3B's130k,[HTEpHET).

[HdopmariitHO-BUMIpIOBaJbHA CUCTEMA, MOOYIOBAHA HA TAKUX MPUHIMIAX,BXKE
3apeKOMeH/TyBajia ce0e K BUCOKOHA/I1iTHA 1 EKOHOMIYHO JOI1IbHA.

ACMCE TIC TI'TIII cnpoexkToBaHa B BIAMOBITHOCTI 3 HACTYMHUMH 3araJIbHUMH
npunnunamu [3,4,11]:

1. ACMCE sBasie cobot0 €1uHy 6araTropiBHEBY PO3MOJILIEHY CUCTEMY BUMIPIO-
BaJIbHUX 1 OOYMCIIOBAIBHUX 3ac00iB, sKi 3a0€3Medyl0Th BUPIMICHHS HEOOX1THHUX
GyHK11 00J1IKY Ta KOHTPOJIIO SIKOCT1 €IEKTPOEHEPTTIi.

2. BuxigHoro iH(MOpMAITE€O AJI CUCTEMHU € JIaHi, OJIepXKyBaH1 BiJl JIUUILHUKIB
€JIEKTPUYHOI €HEPrii Ta MPHUIIAJIIB KOHTPOJIIO €JIEKTPUUHUX MapaMeTPIB €HEPrii.

3. 306ip, 00OpoOka, HakomuyeHHs, 30epiraHHs, BITOOpaXeHHS 1 Mepeaava

iH(popmarlii mpo pe3yabTaTH BUMIPIOBaHb, CTaH 3aCO0IB BUMIPIOBAJIBHOI TEXHIKU Ta
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00'eKTIB BUMIPIOBaHb 3A1MCHIOIOTHCS 33 TOTIOMOTOI0 CEPTU(IKOBAHOI 1 3aXUIIICHOIO Bif
HECAHKI[IOHOBAHOTO JOCTyNy i1H(OpMaIifHO-BUMIPIOBATIBHOI CHCTEMHW Ha OCHOBI
nporpamMHo-TexHiyHoro komruiekcy "Enepris" BupoOnunTBa ¢ipmu  "Crpina"
(M. Teprominb) [25].

4. Tadopmaris 0po EIEKTPOCHEPTII0 1 TMOTYKHOCTI, IO OTPUMYETHCS 1
HUPKYJIOE B CHUCTEMI, MpPHUB'A3aHa 10 €IMHOTO ACTPOHOMIYHOIO dYacy 1 3abesneuye
€JIMHI YaCOBI 313U BUMIPIOBAHMX 1 OOUMCITIOBAHUX JaHUX.

PiBHi npoekroBanoi ACMCE:

[lepmmii (HMKHINA) piBeHb - 1H(GOPMALIHHO-BUMIPIOBAIBbHI KOMILJIEKCH TOYOK
ob0niky (IBK TO). B cucrtemi nepengbdadaerscs 12 Todok komepiiiiiHoro oo6iky, 10
TEXHIYHOTO0 OOJIKYy, KOHTPOJb SKOCTI eJieKTpoeHeprii, BigHoBieHHs I[ISE mnpu
HEOOXITHOCTI 3a JONOMOIOK0 aBTOMAaTHYHOro peryiroBaHHs cryneHiB PIIH
TpaHchOopMaTopiB.

Koxen IBK ckimamaeTtecss 3 BCTaHOBJIEHHX Ha 00'€KTax  KOHTPOIIIO
BUMIPIOBAJIBHUX TPAHC(POPMATOPIB CTPyMY 1 HAPYTH (ICHYIOUMX ), MIKPOIIPOLIECOPHHUX
JYWIBHUKIB €IEKTPOCHEPTii Ta 00JIaJHAHHS 3B'SI3KY 3HACTYIHUM PIBHEM CHUCTEMHU.

Pisens IBK 3a0e3neuye BUKOHAHHS TaKuX (PyHKIIIM:

- BUMIPIOBaHHS, TOMEpPEaHI0O OOpOoOKy 1 30epiraHHs (I3UYHUX BEJIMYUH
CJIEKTPOCHEPT1;

- peecTpallilo 4Yacy 1 MPUB'A3KY JO 4Yacy BUMIPIOBAHUX BEJIIMYMH, & TAKOXK
NepioIMYHy CUHXPOHI3aIlii0 (KOPEKIIiI0) Yacy;

- KOHTPOJb CTaHy 3aco0iB BHUMIPIOBaHb 1 CTaHy BHUMIPIOBAHOI JIAHLIOTA
(o0'ekTa BHUMIpIOBaHb), a TaKOX CaMOJIaTHOCTUKY KOMIIOHEHT JIYMJIbHUKA,
PEECTpAILIifo BIAMOBITHUX TIO/IIH 1 BEICHHS )KypPHAIy MO/ JIIUUIBHUKA,

- BIJJaJICHE 1 aBTOHOMHE KOH(irypaiisi i nmapamMeTpyBaHHs (HalallITyBaHHS)
pUIaIiB;

- 3aXUCT JaHWX 1 MPOrpaM BiJl HECAHKIIIOHOBAHOTO JOCTYITYy 3a JOTIOMOTOIO
napoJisi 1 OTIOMOYBaHHS;

- 30epeXeHHs aHuX Mpu BigmoBax obmagHaHHs [BK 3a paxyHok He3anexHOT

naMm'ari 1 3a paxyHok nyosmoBanus gaHux B IBKE na rnmubuny 35 ni0 (He MeHe).
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Hpyruii (cepenHiil) piBeHb - 1H(QOPMALIIHO-O0YHCTIOBAILHUN KOMIUIEKC
enekrpoyctaHoBku (IBKE) B ckmani mpuctporo 300py 1 mepenaui ganmx (I13I1]]) 1
KOMyHiKaiiiiHoro ycrtatkyBaHHa. B skocti II3I1J] mependauenuii mpoMucioBuit
koHTposiep «EKOM-3000», mo Bxoauth a0 ckiuany IITK «Crpina», acuHXpoHHHI
cepep Moxa NPort, mpuctpoi 300py immynbciB DAS 1 PLC konuentpatopu
[131- 2.01.

I13I11 «kEKOM-3000» i NPort 3a6e3meuyroTh 30ip pe3yabTaTiB BUMIPIOBaHb Ta
xypHaniB noxaii 3 IBK komoBum intepderiom RS-485 (30-Tu XBUIMHHI iHTEpBAJIH),
pPO3paxyHOK Ta apxiByBaHHsS i1H(poOpMalii B He3aJeXKHIN mam'siTi 3 MPHUB'SI3KOI0 0
KaJICHJApHOrO 4acy, mepeaady Liei iHgopmaiii Ha BepxHIA piBeHb. KpiM Toro,
3a0e31euytoTh (YHKIT KOHTPOJI JOCTOBIPHOCTI JaHUX, 3aXHUCTy CBOiX JaHHX 1
IIporpaM BiJl HECAHKLIOHOBAHOI 3MIHU, 30€pEKEHHS JaHUX MPU BiAMOBaX 00JagHAHHS
Ta 3HUKHEHHS >KUBJICHHS, J1arHOCTUKY OOJIaJ[HAHHA Ta KaHaJiB 3B'SI3KYy, BEJEHHS
BijnoBiHoTO *)ypHany IBKE.

Ho ckmamy «EKOM-3000» Bxomute GPS-mpuiiMad miis aBTOMaTHYHOTO
NpUIlOMYy CHUTHaJIIB TOYHOrO yacy 1 3abe3nedeHHs enuHoro yacy ACMCE 1 nmns
BIJINOBIJIHOT CUHXpOHi3alii yacy komnoHeHT ACMCE.

Hakormmmueni nani 36epiratotbest B apxiBax [I3I1J[. ApxiBM OHOBIIOIOTHCS
IUKJTIYHO 1 320€3MeuyoTh He3alIe)KHE 30epirans iHpopmariii.

PLC xonuentparop I13/[-2.01 no3Bossie oTpuMyBaT JaHi CHUIOBOI MEPEXKEIO
220 B 1 nepenaBatu iHpopMallito Ha BepxHii piBeHb 10 GSM-mepexi.

[Tpuctpoi 360py immynbcHux curHaiiB DAS16DD BenyTs 30ip 3 MIYMIBHUKIB3
TEJIEMETPUYHUM BUXOJ0M, TAKOXK MEePeIatoTh IHPOPMALIII0 HA BEPXHINA PIBEHb.

Tperiii (BepxHiit) piBEHb CUCTEMH - 1H(HOPMAIIHHO-00UUCITIOBATFHUN KOMITJIEKC
(IOK) Bximouae cepsep ACMCE HP ProLiant DL120 G6 X3430 mix xepyBaHHSIM
omepariiinoi cuctemu Windows Server. Ilporpamae 3a0e3meucHHs cepBepa
MOCTABJSIETBCS B CKJAJl  TNPOTPAMHO-TEXHIYHOTO  Komruiekcy «Enepris» 1
KOH(DIrypyeThCcsl MiJl KOHKPETHOTO KOpUCTyBadya. BOHO BkiIOYae cepBep JaHUX Ha
ocaHoBl MS SQL Server i cepBep onuTyBaHHS, IO 3a0e3Meuye B3a€MOJII0 KOMITIOHEHT

ACMCE.
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IOK 3a6e3neuye BUKOHAHHS TaKUX (PYHKIIII:

- orpuManns nanux Big IBKE;

- MareMaTu4yHy 00poOKy JIaHMX 1 iX apXiByBaHHsI Ta 30€piraHHs;

- BeIEHHS 0a3 TAHUX HOPMAaTHUBHO-IOBITKOBO1 iHbOopMartii 1
HECTPYKTYPOBAaHUX MACHBIB;

- KOHTPOJIb JJOCTOBIPHOCTI JIaHUX, 110 apXiBYIOThCS;

- yOpaBIiHHA JOCTynoM 10 0a3 JaHWX, 3aXWCT JaHUX 1 MporpaM Bif
HECAHKIIIOHOBAHOI 3MIHHU IIJIAXOM IEPEBIPKU IpaB KOPHCTYBAYiB 3a iX MapOJIAMH 1
JIOT1HAMH;

- BUOIpKy JaHuXx 3a 3anutamu APMiB 1 11 nepenadl HEOOX1JHUX JaHUX;

- JMCTaHIliiHEe KOH(IrypyBaHHS MPUIAJIIB 00JIIKY KOHTPOJIIO 1 KOHTPOJIEPIB.

UeTBepTuii piBEHb CUCTEMHU YTBOPIOIOTH aBTOMATH30BaH1 podoui wmicusg (APM)
KOpUCTyBauiB cucteMd. APMu (QyHKIIOHYIOTh Ha TMEPCOHAIBHUX KOMITIOTEpax B
cepenoBuiii omnepaniinoi cucremu Windows. APMu migkiarodaroThCs 10 cepBepa
ACMOE uepe3 nokanbHy oOuncitoBalibHYy Mepexy (JIOM) miapnpuemctBa (JIOM
Ethernet, npotoxos TCP/IP).

CrpyktypHa cxema po3po0JIeHOI aBTOMAaTU30BAHOI CHUCTEMU MOHITOPHUHTY
CIIO’KUBAHHS €JIEKTPOSHEPTii nmpeicTaBieHa Ha puc. 4.1.

3a KOXKHUM KOHTPOJIbOBAHUM IHTEPBAJIOM BUAAIOTHCA MOTOYHI (30-XBUIJIMHHI)
3HAUYEHHSA CIIO)KUTOI AaKTUBHOI 1 pPEAaKTUBHOI €JEeKTPOEHEprii Ta TMOTY>KHOCTI,
apxiBOBaHI 1 CyMapHi Ha 3aJaHOMY IHTEpBajl 3HAYCHHS, a TaKOXX 3HAYCHHS 3
INPUPOCTOM 32 MOTOYHUHM IHTEpBa] MiJACYMKOM. BUAaroThbCAd TakoK OOMEXKEHHsS Ha
CIO’KMBaHHS €JICKTPOCHEPTII Ha 3aJaHOMY IHTEpBaji 1 OOMEXeHHs Ha HeOamaHcu (B
MOPIBHSHHI 3 BIAMOBIIHUMHU (AKTUYHUMHU 3HaUYeHHAMH). Omneparopy BHUIAIOTHCS

nonepeHKeHHs MPo MOPYIICHHS 3a3HAYCHUX OOMEKEHbD.
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Pucynok 4.1 — CtpykrypHa cxema ACMCE

BucHoBku 10 po3auty. ¥ 1npoMy po3aiii OyB BUKOHAHUN aHANITUYHUI OIS B

obJacti 00JIIKY eJIeKTpOeHeprii, HaBeeHl OCHOBHI ICHYIOU1 BUJIU aHAJIOTITYHUX CUCTEM

1 1X BUPOOHUKHU.

————— e —— |
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Buxonsum 3 XapakTepuUCTUK ICHYIOUOi Mepexi Oylu 3ampornoOHOBaHI TEXHIYHI
pilIeHHs 1010 i1 MOAEpHI3aLlii:
- Oyuno po3po6seno npuniun 0yaosu ACMCE;

- 3ampoNOHOBaHAa KiTBbKICTh PIBHIB CUCTEMH 1 1X (yHKITIOHAT.
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PO3JILT 5

CIIELIAJIBHA YACTHUHA

5.1 Oonaguanua ACMCE

5.1.1. BumiproBanbHi Tpanc(hopMaTopu CTpyMy 1 Hanpyru. BUKOPUCTOBYIOThCS
ICHYIOUl, TaK gK 32  CBOIMHU TEXHIYHUMHU XapaKTepUCTUKaMU
3aJI0BOJIBHSIOTh BUMOTaM IIPOEKTOBAHOI CUCTEMH

Tpanchopmaropu crpymy — TJ10-10;

Tpanchopmaropu Hanpyru - 3HOJL.06.10VY 3.

5.1.2. Jliuunsauku enextpuunoi eHeprii. EAOSRL-P1BN-4. BupoOuuk - TOB

"EnascTep Metponika". Bei MYMIbHUKYA KOMIUIEKTYIOTBCS TUIATOIO 30epiranHs rpadikis
HaBantaxeHHsa (I'H) 1 mporpamytotbcsHa 30-TH XBUJIMHHE YCEPEIHEHHS MOTYKHOCTI.
I'mubuna 30epiranus ['H B miuunbHukax - Ouibiie 45 m16. KoxeH TYUIBHUK
€BpoAJIbDA 3abesneueHuit mator 1udpoBoro iHTepdeiicy RS-485, nns
NIJKIIOYEHHS J0 KOMYHIKallHOI amapaTypd 1 mepefadi JaHUX Ha BHILI PIBHI.
JKuBieHHs JTIYMIbHUKA 3AIHCHIOETHCS KOJIaMK BUMiproBaHHs [33].

5.1.3. Tpudaszui muunsaukn €BpoAJIbOA 3a BUMIpIOBaHHSIMH aKTHUBHOT
edeprii BignmoBimarotb ['OCT 30206-94 (MEK 687-92) i 3a BHMIiplOBaHHIMH
peakTuBHOIeHeprii Bianosizaots [[OCT 26035-83 (MEK 1208).

KopoTki TeXHiuHI Ta METPOJOTIYH] XapaKTEPUCTUKH JIUMIbHHUKA!

- KJac To4HOCTI JiuniabHuka €EBpoAJIbDA - 0,5;

- HOMIHAJILHUN CTPYM KoJia BuMiptoBaHHs - 5,0 A. [Topir uyTtinuBocTi - 1 MA;

- HOMIHaJIbHI Hanpyru koiyia BumiptoBanHs -100-400 B (tpudasne). PoOounii
nianazon Hanpyr + 20% Uy;

- cepeaHboa000Ba moxuoka 3a yacom - = 0,5 ¢/no0dy;
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- miama3oH pobounx Ttemmepatyp Bix -40 °C mo +70 °C;

- KUIBKICTb Tapu}iB - 4;

- 4ac 30epexeHHs iH(opMallii Ipu BIAKIIOUSHHI )KUBJICHHS: 5 POKIB IIPHUILIIOC
25 °C; 2 poxku nipu 1wiroc 60 °C;

- JIYMJIBLHUKHU IPH IIOCTaBII 3amporpamoBadi 3 K,,. = 11K, = 1.

5.1.4. Ilpmmag KOHTPOJIO sKOCTI enekrpoeneprii Simeans P 7KG7100.
3acTOCOBYEThCSI Il BUMIPIOBAHHA Ta pEECTpallii OCHOBHUX IapaMeTpiB SKOCTI
CIEKTPpUYHOI eHeprii B  oJHO(A3HUX  JIBOMPOBIAHMX, Tpuda3sHUX TpU- 1
YOTUPHUIPOBIAHUX EJICKTPUYHUX Mepexax 3 HoMiHambHOIO yacToToro 50 I'm 1 60 I'm.
OOnacTh 3acTOCyBaHHS - MIJIPUEMCTBA EIEKTPUYHHX MEPEXK, EIEeKTPOCTaHIiH,
CJIEKTPUYHUX MIJICTAHIIM, TPOMHUCIOBI MIANPUEMCTBA, METPOJIOTIYHI CIYKOH,
BUMIPIOBaJIbHI 1 BUIpPOOyBasbHI Jsaboparopii. Ilpu3HaueHi s ekcrutyatarii
ycepenuHi 3aKkpuTux npumimieHs [13,33].

5.1.5. [Ipuctpiii perymntoBanHs Hanpyru TpaHchopmaropa Cipiyc-2-PH.

[Tpuctpiit perymoBanus Hanpyru Tpanchopmaropa Cipiyc-2-PH npusnauennii
JUIsl  ynpaBiiHHS —enekTporpuBogamu  PIIH mnpu aBTOmMatuuHomMy peryitoBaHHI
koedirienTa TpaHchopmallii CUI0BUX TpaHCHOPMATOPIB.

[TpucTpiii mpu3HayeHU# [JIs YCTAHOBKM Ha IMaHENAX 1 B madax B pereiHux
3ajax 1 MydbTax YOpaBiiHHS enekTpocTtaHiid 1 migactanmin 3-500 kB. Ilpuctpiit
NPU3HAYEHUHN I 3aCTOCYBAHHS Ha MIACTAHIISAX 3 IUJIABHO a00 PI3KO 3MIHIOBAHUM
HaBaHTaXeHHIM [35].

Cipiyc-2-PH 3abe3neuye:

- aBTOMATHYHY MIATPUMKY HApPyTH B 3aJJaHUX MEXaX;

- KOPEKIIIO PiBHS PETyJIbOBAHOI HAIIPYTH 32 CTPYMOM HaBaHTAKEHHS;

- (QopMyBaHHA IMOYJbCHUX abo0 Oe3nepepBHUX KOMaHA  KEpyBaHHS

enexkrponpuBogamu PITH;

KOHTPOJIb CripaBHOCTI enekTpornpuBoaiB PITH B iMmmynscHOMY pexxumMipo6oTH;

OJIHO‘IaCHI/Iﬁ KOHTPOJIb IBOX CUCTEM IIIHH;

OTIEpaTHUBHE MEPEKIIOUCHHS PETYIIOBAHHS 3 OJIHIET CHCTEMU IIIMH HA THIITY;

0JIOKyBaHHSI pOOOTH 1 CUTHAIII3AIII0 TIPU BUSABJICHHI HECIIPABHOCTI E€JIEKTPO
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npusony PITH;

- OJIOKyBaHHS peryJIIOBaHHS 30BHIIIHIMH PEIEHHUMU CUTHAJIAMU;

- OJIOKYBaHHS PETYJIIOBAHHS MPY BUSIBICHHI MEpEeBaHTAXKECHHS,

- nepesunieHHA3U, (260 U,) abo mpu MOHMKEHIH HApy3i BUMipIOBAHHS;

- OlepaTHMBHY 3MiHAa YCTAaHOBKM 3a HANpyrow MIATPUMKH 3 OJIHOTO,
3a3j1ajeriib 0OpaHoro 3HAYCHHs, Ha 1HIIIE,

- BHUMIp MOTOYHOI cTyneHi nepemukanus PITH.

5.1.6.Kontponep peaktuBHOI mOTy»kHOCTI Prophi. Perymsarop koedimienrta
notykHocti Prophi mae onrtumizoBanuii croci®6 koHTpomto. ['iOpuaHe mepeMuKaHHs
(To6TO KOMOIHAIIA KOHAEHCATOPHUX KOHTAKTOPIB 1 JWHAMIYHUX TUPUCTOPHUX
MOJYJIB IS IIBUJKOTO OE3KOHTAKTHOTO TEPEMHUKAHHS KOHJIEHCATOPIB) KOMOIHYeE
nepeBaru IIBUAKOTrO NepeMUuKaHHs 0e3 OOypeHHs €JEKTPUYHOI MEpExi 3 MepeBaraMu
BapTOCTI 3BHUAHKUX MPUCTPOIB KOMIIeHcalii peakTuBHOT moTyxHOocTi (KPIT) [28].

Texuiuni mapameTpu KoHTpoJiepa Prophi:

- aBTOMaTU4Ha KOHPIryparis;

- Bimoopaxenns U, |, f, Q, P, S, COS¢ Bcix HemapHHX TapMOHIK CTpyMy 1
Hanpyry, 3 1 mo 19-y;

- BiJI0OpakeHHs TOOIYHO BUMIPIOBAHUX CTPYMIB KOHJIEHCATOPIB,;

- BiJI0OpaXE€HHS KUTBKOCTI BKIFOYEHB KOXKHOI CTYTICH];

- CTyIiHb OOMeXeHHS B % mporpamMoBaHMX sl KOXKHOTO piBHS Big O -
20%;

- MOTYXHICTh KOHJIEHCATOpa MOXKE OYTH 3a7jaHa BPYUHY;

- JaTYMK TEMIEPATypH AJIsl YIIPaBIiHHS BEHTUISTOPOM;

- BX11 st TpaHcdopmatopa ctpymy .../ L Ai...5A;

- aBTOMaTU4Ha a00 py4yHa KOH]iryparis;

- 3aXUCT MapoJiem;

- 30BHIIIIHE TIEPEMHUKAHHS 3aaHOTO COS ¢;

CUTHAJIBHUM BUX1Jl TPOrPaMOBAHUM.
Iatepdeiic:  Peryastop koedimienta motyxkHocti  Prophi  oOnmagnanwuit

inTepdericom RS-485 B 3anexxnocti Bif Bapianty npoaykry. Modbus RTU a6o
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Profibus DPVO mporokonu goctynni yepe3 RS-485 nns migkmrouenHs Prophi a6o
3'eqranHs oro 3 mpuctposimu [1JIK (PLC).

[IpucTpiit 360py Ta 36epiranns nanux EKOM-3000.

Kontponep EKOM-3000 3aneceno B JlepkpeecTp 3aco0iB BUMIPIOBaHB ITif
Ne17049-04. KonTtponep moxe mMatu A0 14-tu nociigoBHux noptiB (iHTepdeiicu RS-
232, RS-422, RS-485, IPIIC). lle mo3Bosisie 0JHOYACHO OMUTYBATH KiJbKa JIECATKIB
miumnbHuKiB (RS-485 no3Bosisie mocmiioBHO 3'€HyBaTH 10 32 MPUIIAIIB) 1 IepeaBaTu
JaHi Biapasy 3a KiJbKoMa HampsMkamu [27].

HasBHicTe BOymoBaHOi He3anexxHoi mam'sti g0 128 MO nosBossie 30epiratu
KOMEpU1HHY 1H(OPMALIiIO TPOTITrOM JAEKIJIBKOX POKIB.

brox 00poOku 1HdopMalli Ta 0OMIHY BKJIIOYA€E HACTYMHI (YHKIIOHATBHI
Moy (6a3oBuit HaOIp):

- MOJyJIb Tiporiecopa (x86 cymicHum);

- Kapkac Jyisl yCTaHOBKH MOyJ1B Mikpo-PC;

- JOKEePeJIo KUBJICHH.

Jlo1aTKOBO MOKYTh OYTH BCTAHOBJICHI:

- MOJIyJl BBOAY AMCKPETHUX 1 YMCJO IMIYJbCHUX CUTHANIB 3 TaJIbBAaHIYHOIO
PO3B'A3KOI0;

- MOJIyJIi aHAJIOTOBOTO 1 YaCTOTHOTO BBEJICHHS;

- MOJYJIl BBEJIEHHS CUTHAJIIB BiJ AaTYUKiB 3 Buxogom IPIIC;

- MOAYJIl PEICHHOTO BUBOAY - 10 / MOJYJIB;

- KJaBlatypa 1 0yKBEHO-LIM(PPOBUIl BaKyyMHO-(yopecueHTHUM auciei 2x20.

OcuosHi TexHiuHi mani EKOM-3000:

- mnporecop 386 cymicHUM;

- MakcHUMaJjibHa KUIbKICTh KaHaiiB - 200;

- EMHICTh CHEPrOHE3aJIC)KHUX apXiBiB, HE MeHIe 16 MG;

- BOymoBaHi mocioBHi iHTepdeticu RS-232, RS-485, moaem, Ethernet;

- mpotokou npuiiomy / nepeaaui Modbus-cymichuii;

- pobouwmii giamazon temmeparypu (- 20 ... + 50) © C (B crageBoMy KOpmyci —

Bix -40 no + 50C);
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- M1XKMOBIPOYHUHN 1HTEpBaJ - 48 MicsIIiB.

Monyne BigmaneHoro 300py Ta OOpoOKM MaHWX 3 AUCKPETHUX JAaTYHKIB
DAS16DD-RS485.

[Mpuctpiit nis 300py IMIYJIBCHUX CUTHAMIB 3 JIYMWIBHUKIB €IEKTPUYHOT €Heprii
no inTepdeticy RS-485.

Kopnyc 157x86x59 mm. 3oBHimHe xuBieHHs - 9..36 V DC. CnoxwuBana
HOTYXHICTh He OunbIe 3 Bt [29].

[Tpuctpiit 360py nanux I[13/1-2 - icHytouuii.

PLC-momem M-2.01

PLC-mogem M-2.01 mpusHayeHwii 1jisl mepeaadl JaHUX MO CUJIOBIM Mepexi
220 B. MoaeMm miaTpuUMy€e TPUPIBHEBHM CTEK MPOTOKOJIB Y-Net 3 aBTOMAaTUYHOIO
aJipecarli€ro 1 aqanTHBHOI MapiipyTu3amiero [3,11].

[IBuaKiCTh TIEpEIAYl JAHUX:

- B kaHayi PLC- 2400 6it/ c;

- o iHTepgeiicy - 1o 1 k0irt / c. Inrepdeiicu:

- onHo(a3Ha HU3bKOBOJIBTHA Mepeka 230B nmpomuciioBoi 4acToTy;

- RS-485, mBuakicts - Bim 300 mo 115200 6it/c 3 GITOM KOHTPOJIIO
HEMapHOCTI 1 6€3 HbOTO.

KinbKicTh MYMIBHUKIB €IEKTPOCHEpPrii, Mo miakIovYatoThes no RS-485 - mo
256, B 3aJIG)KHOCTI BiJl XapaKTEPUCTHUK ITUX MPUIAIIB.

JlanpHICTh 3B'A3KYy TOYKa-TOuka - 10 2 kM. Po3mip mepemaHoro makera - He
Oinpine 79 GaifT.

KiJIbKiCcTh TOUOK peTpaHcisaLii B MapipyTi - 10 7. Po3Mip Mepexi:

- KUIBKICTh MOJIEMIB B JIOT14HI# migmMepexi - He menme 1400;

- KUJIBKICTH JIOTTYHHUX miaMepex - IOHAalMEHIIIE 1000.
EnexkTpoxuBiieHHS:

- HaIpyra *UBJICHHS - Big 85 10 265 B;

- CIO’KMBaHa MOTYXHICTH - He Oubine 10 BA, 2 Br.

- yacToTa Mepexi - Big 47,5 no 52,5 I'u.
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Jianazon pob6oumnx temmeparyp - Big Minyc 40 mo mmoc 60 °© C. I'abaputHi
po3Mipu - He Oinbire 70x86x58 MM, maca - 0,55 Kr.

Cepenniit TepMiH c1yk0u - 15 poKiB.

Kopmyc - BapianT BukoHanHs Ay MoHTaxy Ha DIN-peiiky.

[lepetBoproBau intepdericy MOXA NPort 5650 - 8-moproBuii acMHXpOHHUI
cepBep RS-422/485 B Ethernet [40].

Mapmpytuzarop SHDSL.bis ZyXel P-791R v2.

P-791R v2 - nie mapmpytuzatop G.SHDSL.bis, 1m0 Hagae mo oxauiit MigHii mapi
HAJIWHUN BHCOKOIIBUIKICHUM 3B'SI30K MK JIOKAIBHUMHU MEpPEXKaMU 1 JOCTYI JI0
[areprery. Kpim inmmx mnepesar, cranmapt G.SHDSL.bis mintpumye oarakoBo
BHUCOKY IWIBUJIKICTh Iepefadl 1 NpUuiioMy Ha BIJHOCHO BEJIUKHX BIJICTAHSAX, IO
Bigpizuse #oro Bim ADSL 1 VDSL. Mapmpyrtuzatop P-791R v2 3aGesmneuye
CUMETPHYHY IIBHUKICTH 3B'A3KY 10 5,69 MOiT / ¢ [31].

3asie’)kHO BiJ HajamrtyBaHb, P-791R v2 moxHa BUKOpHCTOBYBaTH sk Jijisi [P-
MapuIpyTusanii, Tak 1 JJs yCTaHOBKM MOCTa. 3 METOI0 OpraHizallii BIPpTyaJIbHUX
JOKAJIBHUX MEPEeX 1 po3MexKyBaHHS JOCTymy aboHeHTiB, P-791R V2 no3Boise
npo3opuM ynHOM niepeaaBatu o SHDSL-kanamy Tpadik 802.1q.

OcHoBHUM  3actocyBaHHsM P-791R V2 € CTBOpeHHS TpOCTUX 1
BHCOKOIIIBUIKICHUX JIBOTOYKOBUX 3'€HAHb I10 OJHIA MITHIM Mmapi MK JBOMa
TEPUTOpPIaILHO pO3HECeHMMH Mepexamu. Kpim 1mworo, P-791R  v2 wmoxke
BUKOPUCTOBYBATHUCS SIK aOoHEeHTChKUU monaem SHDSL.bis mis migxmrodeHHs 1o 2-
noptoBoro Mapmipyruszaropa P-793H, xomm P-793H B 2-apoToBoMy pexumi
3a0e3nedye MIIKIIOUYEHHS J0 LEHTPaIbHOro odicy BiJpa3zy ABOX BIIJATCHHUX (uIiid
KomrmaHii (pexum 2wire-2line ).

IDicepeno b6esnepebivinozo scuenenns APC Smart-UPS SC 420VA 230V.

JBX APC Smart UPS SC imeaslbHO MAXOAUTH Il HEBEIMKHUX 1 CEPEIHIX
KOMITaHii, 10 MParHyTh 3aXUCTUTH CBOI CEPBEPH IMOYATKOBOTO PIBHS Ta MEPEKEBE
oOJialHaHHS BiJl MOPYILICHb 1 BIAKIIOUEHb €JIEKTPOXKUBJIeHH. Yac podoTtu - 10 40 xB
[32].

Cepsep cuctemu. s IBK npononyeTbcsi cepBep B MPOMHUCIOBOMY BUKOHAHHI
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B BapianTi: HP ProLiant DL120 G6 X3430 2.40 I'Tw.

[TporpamMue 3a0e3ledyeHHs cepBepa BKJIIOYAE omepaliiiny cucremy Windows,
cnemiaibHe mnporpamHe 3a6esneueHHst [OK, mo mnocraBmserbess B ckiaai [ITK
"Crpina".

[Tpu mpoektyBanHi komiuiekcy TexHiyHuX 3aco0iB (KTC) ACMCE IIC ITIIT
3AT «TepHonibChbKUN 3aBOJ 3a7T1300€TOHHUX KOHCTPYKIII» BUKOPUCTAHA HACTYITHA
1HpOopMarris:

- MacIopPTU-TIPOTOKOJIM BUMipIoBaIbHUX KaHaliB (BK);

- aktu peBisii BK;

- BUMoTrHd TexHiugoro 3aBmadus 10 KTC.

Komreke TexHIYHUX 3ac001B BUOpaHUi, BUXOASYH 3 HACTYITHUX KPUTEPIiB:

- BHKOHAHHS BUMOT TEXHIYHOTO 3aBIaHHS (METPOJOTIYHUX BHMOT, BUMOTaM
HAJIIMHOCTI, 3aXHUIEHOCTI, Oe3nekH, 30epeKeHHsS 1 JTOCTOBIPHOCTI JIaHMX, a TaKOX
BUMOT (DYHKI[IOHATHHOI IOBHOTH);

- 3arajpbHOl BapTOCTI NMPUAOAHHS, MOHTAXYy, HAJIATOJKEHHS Ta EKCILTyaTarlil
001 JHaHHS;

- CYYaCHOTO TEXHIYHOTO pIBHS 00JIaJHAHHS.

Buxonsun 3 nux kputepiiB npoekroBana ACMCE 06a3yeTbcs Ha TpOrpamMHO-
TexHiuHOMY Komruiekci «Ctpina» BupoOHuirrBa TKBP «Crpina» (M. Teproming)[25].
[ITK «Crpina» Bximouae npomucioBuit koutposep (II3I1[]) «EKOM-3000» 3
BCTAHOBJICHUM TIPOTPAMHUM 3a0€3MEeUeHHsAM OOJIIKY EHEepPropecypciB, a TaKOX
nporpamHe 3a0esneueHHst cepBepa [OK 1 aBToMaTU30BaHUX pPOOOUYMX MICIb
(APM).BianoBigHo 10 (YHKI[IOHAJIBHOI YOTUPUPIBHEBOI CTPYKTYpPH 1i TEXHIYHI
3aC00M TaK0X MArOTh TPUPIBHEBY CTPYKTYPY.

Jlo TexHIYHHX 3ac00iB HWXKHBOTO pIBHS - 1H(QOpPMalIiHO-BUMIPIOBAIBHUX
koMIuiekciB To4ok 00Ky (IBK TO) - BimHOCSATHCS BUMIpIOBAIBHI TpaHChOpMATOpU
CTpyMy 1 Hampyru, 6araToyHKITIOHAIbHI MIKPOIPOILIECOPH] JIUUIBHUKHN €IEKTPUIHOT
eHeprii, anamizaropu sikocti EE 1 aBToMaTH4H1 peryssTopH.

Jlo TexHiIYHUX 3acO0iB CEpeaHBOTO PIBHS - 1H(OpPMAIIHHO 00YUCITIOBAIILHOTO

koMmiiekcy enekrpoycraHoBku (IBKE) - Bignocutses II3I1] «EKOM-3000»,
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DAS16DD-RS485, I13/1-2.01 i kanaoyTBOpIOIOYa amaparypa.

Jlo TexHIYHUX 3ac00iB BEPXHBOTO piBHA - 1H(GOPMAIIHHO OOYMCIIOBATBHOTO
koMmruiekcy (IOK) - BimHOCSTBCA cepBep 1 3aco0u 0OMiHY 1H(QOpMaIli€lo 3 30BHIIIHIMU
CHCTEMaMH, a TaKOX MepcoHaNbH1 Komm'torepu APMiB.

o cknaay yeTBepToro piBHA BXoaiITh APMu kopucTyBadiB CHUCTEMH 1 ICHYHOU1
kaHa 3B's13Ky JIOM 3 cepBepoMm.

[Tig moBHY 3aMiHy MOTPAIUIAIOTh 18 IHIYKIIHHUX JIYUIBHUKIB €JIEKTPOSHEPTii
tumy A1000 3 MeTO MIABHUINEHHS KJIacy TOYHOCTI mMpuiajiB oOJiky. JlogaTkoBo
BCTAHOBJTIOIOTHCS TI€ 4 JTIYMILHUKY JIJ11 HOBUX CTIO)KHUBAYIB.

30ip IMITyIbCHUX CHUTHAJIIB OPTaHI30BY€ETHCS 3a jJormomMororo moayiast DAS16DD.
Mapupytuzatop ZyXel P-791R v2 noB'sa3ye BepxHiii piBEHb 3 CEpEIHIM.

Hns obnagnanus B madax obmiky Ha [IC B pa3i BIAKIIOUEHHS >KUBJICHHS
nependayeHi mxepena 0esnepedirinoro xuneHHs (IbX).

Jlo TexHIUHMX 3aco0iB cHCTeMH 3a0e3mnedeHHs eauHOro dacy (C3€Y)

BIIHOCSITHCS 3aCOOM BUMIPIOBAHHS 1 cCTEMa CUHXpoOHi3allii yacy GPS.

5.2 EnextpoxuBJjienHs i 3axuct ycrarkyBanusa ACMCE

EnexTpoxuBieHHs JYWIBHUKIB TIEpe0ayeHo BiJ BUMIPIOBAIBHOTO KOJIA.
CrnoxuBaHHS BiJ] BUMIPIOBaJIBHUX KUI BPaxOBaHO MPHU PO3PAXYHKY JTOMYCTUMOIO
HaBantaxxenus TT 1 TH.

Jns xusnenHs madu I3[/ BukopuCTOBYeThCS JKepeno Oe3nepeOiiiHOro
»kuByieHHs (JbXK), o 3a0e3neuye Ha BUXO/1 TaKi XapaKTEPUCTUKHU:

- Harnpyra xusjieHHs - 220 B (+10/-15)%;

- gactoTa - (50+1) I'ny;

- CIIO’KMBaHa MOTYKHICTh, He MeHIIe - 420 BA;

- TPUBAJICTh Oe3cTpymMoBOi may3u, ska 3abesneuyerbcs JBX - He
MeHie 40 XBUIJIMH.

Bignosigno mo [11,33] mepenbauaroThCsi HACTYIHI PIIIEHHS MO0 3aXHCTY

obmagHanHs 1 kaHamB  3B'I3ky ACMCE  Big  MexaHIYHUX, TEIUIOBHX,
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€JICKTPOMArHITHUX Ta 1HIIKX BIUIUBIB:

- BCE BUMIpIOBAJIbHE 1 OOUMCIIIOBAJIbHE OOJaTHAHHS PO3TALIOBYETHCS B
3aKpH- TUX MPUMIIIECHHSX;

- clIoBl Ta iHQoOpMarliiiHi kabenl MPOKIaNaloThCs PI3HUMHU TpacaMu,
BSIKOCTI 1H(OPMAITIHHOTO 3aCTOCOBYETHCS €KPaHOBAHUM KaleJb;

- nependayaeTbCcsl 3a3eMJICHHA OOJaJHAHHS 1 EKpaHiB
3’ € THYBTBHIXKAOEIIB.

Po6oue 3a3emieHHs 3[1ACHIOETHCS MPUETHAHHAM POOOYMX TOYOK 3a3€MIICHHS
oOnaHaHHS 10 3aTUCKAYiB KOHTYPY 3a3€MJICHHSI mad:

- BUOpaHi JTIYWIBHUKA MaroTh CTymiHb 3axucty IP51 (xopmyc) i 1P20
(knemumk) 3rigHo 3  BuMoramu ['OCT 14254-96. 3axucT JYUIBbHHKA BIJ
eslekTpomarHiTHuX 3aBaj Biamosigae [[OCT 30206-94 (MEK 687-92);

- JUISL 3aXUCTy OOJagHaHHS BiJ MEXAHIYHUX IMOIIKO/KEHb MPOEKTOM
nependavaeThCs HOro po3MillleHHs B METalIeBUX Iadax, 110 3aKpUBaIOThCS Ha 3aMOK.

3axuct BumiproBanbHux Kul IBK. B mporeci ekcrmutyaranii ACMIIC noBuHHI
OyTH BXKHUTI 3aXOJH, IO BHUKJIIOYAIOTh HECAHKI[IOHOBAHE 30UIBIIEHHS JOMYCTUMOTO
HABAHTAXKEHHSA Yy BTOPUHHUX KOJaX TpaHC(OpMaTOpiB CTPyMy 1 Hampyrd. 3 LI€0
METOI0 TependaueHo orIoMOyBaHHS Imad, BUMPOOYBAJbHUX MEPEXITHUX KOPOOOK,
KJIEMHUX KOPOOIB, BI/ICIKIB MIAKITIOUEHHS JTIYMIBHUKIB 1 PO3Taly>KyBayiB iHTep(EHciB.

BianosigHo 10 [7] 3acobu 00Ky MiAJATal0Th MapKyBaHHIO 3HAKaMH, SIKIIO B
IpoIIeCl MPOBEACHHS PEBi3ii OyayTh BUSBICHI HE3aXHWINEHI BiJ HECAHKIIIOHOBAHOTO
noctyny Toukd. CreniaibHl 3HaKU BI3yaJbHOTO KOHTPOJIIO MPU3HAUYEHI JJIA 3aXUCTY
PO3HIMHUX 3'€IHaHb EJIEKTPUYHUX KUI HUISIXOM 3aKpilJIeHHS MOBEpX 3'€AHAHHS, a
TaKOX 3aXHCTy MPUIATiB 1 KOMYTAalllMHMX amapariB B KoOJaX OOJIKYy HUISIXOM
3aKpPITUICHHS] IOBEPX MICIISl CTUKYBAaHHS €JIEMEHTIB KOPITYCY.

3axucT MYWIbHUKIB. JIUMITBHUKY MaroTh BOyAOBaHI mporpamHi (maposmi) i
anapaTHi (amapatHe OJIOKYBaHHs) COCOOM 3aXUCTY BiJ HECAHKI1IOHOBAHOTO JOCTYITY
710 JTaHUX.

[Iporpamue 3abe3neyueHHs JTIYMIbHAKA JTI03BOJISIE BCTAHOBUTH JIBa TapoJii (piBHI

JIOCTYIY) - IOBHUM JAOCTYM 1 TUIbKK YUTAHHS. AnlapaTHe OJIOKyBaHHs 3a00pOHSIE Tiepe-
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porpamMyBaHHSA JiUMIbHUKA (TOOTO 3MiHA BUMIPIOBAHHUX JAHUX) 0€3 3pUBY INTIOMOU.

Kpim TOro, mporpamue 3a0e3ledeHHs JIYWIbHUKA [03BOJIAE€ (DIKCYBaTH B
KypHaT Mojid Bci (pakTH ¥ yac peaaryBaHHs HporpaM JIYMIbHHMKA, BIIKIFOUYCHHS
HAIPyTU MEPEKi KUBJICHHS, CKU/IIB TOKa3aHb JIIYUIbHHKA.

3axuct IBKE. VYcrarkyBanns IBKE po3mingyerscs B madi npunaiis, sgxa
3aKpUBAEThCS Ha 3aMoOK 1 miuomOyeThesi. Kpim Toro, kontposnep EKOM-3000
3a0e3medye 3axuCT Mapo- JIeM TMPOTPaMHOTO 3a0e3MEUeHHS Ta BUMIPIOBAIBHOI
iHopMmarrii. CnpoOu HECaHKI[IOHOBAHOTO JIOCTYNY (IKCYIOThCS B JKypHaJl MOJINA 13
3a3HadeHHAM dacy ix peectpamii. Cam II3I1J] Takox mmomOyeTses. JlomaTkoBo
30epekeHHsl J1aHuX 3a0e3neuyeThesi 3acTocyBaHHsAM JBXX 1 ayOnroBaHHSIM NaHUX B
I13I1/] 1 B 6a3ax manux ceppepa IBK.

3axuct cepBepa. Cepep IBK, nHa saxomy 30epiratorbcsi Bci nani ACMCE,
PO3MIIlIEHUI B cepBep-Hiii madi, ika 3aKpUBAETHCS HA 3aMOK 1 TIIOMOyeThes. B sikocTi
MIPOTPaMHKX 3acO0IB 3aXHCTy BHUKOPHCTOBYIOThCS 3acobm OC Windows 1 13 TITK
«Ctpinay. 3acoou OC Windows BenyTh 3arajibHy peecTpaliiro Ta 00JIiK KOPUCTYBayiB 1
ix mapomiB. 3acobu IITK «Ctpina» 3a0e3neuyroTh po3MeXyBaHHsS TOCTymy 10 0a3
nanux ceppepa IBK, a Takoxx miATpUMYIOTH ILUTICHICTH AaHUX B 0azax. OOiKOBi
3aMKiCH KOPUCTYBAYiB 1 MpaBujia iX BUKOPUCTAHHS MOBUHHI OyTH O(OpMIICHI B XOIi
JIOCITITHOT eKCIUTyaTallii yBUTIISIII OKPEMUX 1HCTPYKITIH 1 perJaMeHTIB.

Kananu komynikanit. ACMCE IIC I'TIIT 3aBony 3a0e3neuye npuiioM/nepenady
iHdopmarii Mk enexktpomiumiabHukamu 1 [I3[1J] kanamamu TelneKoMyHIiKaIlii
HACTYIHUX BUIIB:

- BHJIIJICHUH 2-X MpOoBigHUH KaHau 31 mBuakicTio 9600 6it/c 1 GibIe;

- KOMYTOBaHUIN O€3pOTOBUN KaHai 31 MIBUAKICTIO He MeHme 9600
oi1/c Mepexero GSM.

B aBapiitHux BumagKax JOMYyCKAE€ThCS 3HATTA 1HGOPMAIIii 3 eEKTPOIIUYNILHUKIB
3a monomororo 1K (HoyTOyka) 1 creriaitbHOro mMporpaMHOTO 3a0e3NeYeHHS.

Iumepdghetic RS-485 BUKOPUCTOBYETHCS JIJIs1 3UMTYBAHHS TEXHIUYHOI 1HPOpMaLii 3
[I3I1]] 1 munnsHUKIB enekTpoeHeprii. JloBkuHa miHIT 3B'A3Ky M)XK KOHBEPTOPAMH - JI0

1,2 xm nipu onopi xwui1 7o 190 Om/kMm 1 emHoCT 10 0.1 MKkD/KM TTpH WIBUAKOCTI OOMIHY
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115000 6iT/c.

MepexeBuii iHTep(delic BUKOPUCTOBYETHCS ISl BIAJAJICHOTO MpOrpaMyBaHHS
I3, mus 3’ennanns 3 JIOM 3aBoay 1 3’e¢qHanHs 3 APM. ®i3uyHe cepenoBuiie -
BIZIIOBITHO 70 ctapaapTy Ethernet, maxcumanbHe BijaacHHs aOOHEHTIB Mepexi — 1,2
KM, MaKCHUMaJjbHa IMBUJIKICTh 00MiHY - 10 MGiT/C.

Cuctema equHoro yacy. CucreMa €IMHOTO 4acy peajizoBaHa 3 BUKOPUCTAHHSIM
npuiimaua GPS. Tlpuctpiit GPS Bxomutes mo ckmamy II3I1]] «EKOM-3000» 1
cuaxpoHizye BHyTpimHiM romuHHuk [I3I1J]. Cepep IBK 1 enekTpomiuuibHUKH
CHUHXPOHI3YI0Tbca 3a BHyTpimHIM romuHHukoM [I3I1/[. IToxmbka kopekiii yacy
€JIEKTPOJIYWIBHUKIB CTAHOBUTH HE OubIe [1 5 cek. Ha 100y.

JIinii sxuBnenns 10 kB. KabenbHi miHii Big 6eToHOPOMOBOUHMX meXiB Nel 1 No2,
TOKapHOro uexy 1 pemMoHTHO-MexaHiyHoro uexy a0 I[IC I'TIII BUKOpPHCTOBYIOTHCS
icHytoui, Mapka kaoeniB: AAbn-10, nepetun 3x95 mmM?. JlOBXKHHA ICHYIOUHX KaOemB
OulbIIa BiJ HEOOXIAHOI JOBXHHM i1 mepeBeneHHs >kuBieHHa Ha [IC I'TIII; cran
kabemB - 3aao0BUIbHUN. Tpaca mpokaaku KaOeiB 3MIHIOETHCA YacCTKOBO, Kabei
MIPOKJIAAI0THCS ICHYIOUMMH €CTaKaJ aMu 1 Oy1IBETbHUMU KOHCTPYKITISIMH.

KabenwHa minig Big cromspHoro 1exy no [1C I'TII: kabens AABm-10 3x95 MM2,
CTaH 3aJ0BUIbHHM, JOBXHHHU KaOel0 HE JOCTaTHhO. BCTaHOBIIOEMO 3’€HYBaJbHY
mydpty 3CTn-10-70/120 , momatkoBo BcranoBieHo 80 M kabdemo AAbni-10. Tpaca
MPOKJIAJIKK YacTKOBO 3MIHIOEThCS, KaOelb NPOKIAJAEThCA BIIKPUTO ICHYIHOUUMU

ecTakajJaMyd Ha TEpUTOPIi 3aBOJY 3a711300€TOHHUX BUPOOIB.

5.3 XapakTepucTuka nporpamMHoro 3aée3ne4eHHs

Biamosinno mo mpoektoBaHoi ACMCE 3aBomy 3ami300€TOHHMX BHUPOOIB 110
ckiany 113 miei cucremuBxoasate: 113 IBK 1 I13 IOKE.
[HdopmartiitHo-BUMIpIOBaTEHUN KOMITIEKC. JITUMIIBHUKY €eKTPUIHOT eHeprii

MOCTABJISIIOTECS ~ Pa3oM 3 BOYJOBaHUMIIPOTPAMHUM 3a0€31E€UEHHSIM.
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3a0e3neuye BUKOHAHHS TaKUX (QyHKITIH:
- BUMIp 1 OOYMCIEHHS JaHUX TMPO CHOXKHUTI EIEKTPOEHEpPrilo Ta
MOTY>KHOCTI,;
- CaMOJIIarHOCTHUKY 1 BEICHHS JKypHaJy MOJiH;

- JUCTaHIlTHe KOH(ITypyBaHHS;

3aXHCT BiI[ HCC&HKHiOHOBaHOFO HOCTYVYILY,

30epiraHHss Ta TiepeJady Ha BUIIMA pPIBEHb BHUMIPIOBAIBHOT 1
JI1arHOCTUYHOT 1H(popMartii.

[HbOopMaIiitHO-00UHNCTIOBAIBHIN KOMIUIEKC €JIeKTpoycTaHOBKH. [Iporpamue
3a0€3MEeUYEHHs] TIOCTABIIAETbCS KOMIUIEKTHO BUpoOHHKOM. IBK enekTpoycraHoBKM
3abe3reuye:

- 3B'I30K 3 JIIYWJIBHUKAMH €JIEKTPOCHEPTIi;

- 301p iH(opMaIlii 3 JIYUILHUKIB,

pO3paxyHOK  MOTOYHMX 1  IHTErpajJbHUX  3HAYE€Hb  KUIBKOCTI
€JIEKTPOEHEPT1il HOTYXKHOCTI;

- 00poOKy MpuiHATOI 1H(pOpMAIlil BIIMOBIIHO JO BCTAHOBJICHUX Mapa-
METPIB;

- BeneHHs KypHaty noaii [T3I1]1;

- 30epiraHHsl Ta TMepeJadyy Ha BUIIMH PIBEHb BUMIPIOBAIBHOI
111arHOCTUYHOI 1HQOpMaIlii;

- nepioguuHy cuHXpoHizamito 4vacy B II3IIJI 1 B o0OciyroBpyBaHHUX
[I3ITmiunabHUKaX €IEeKTPOEHEPrii;

- NeploIMYHUN KOHTPOJIb MPABUIBHOCTI OTOYHOTO Yacy B JIYUIbHUKAX,
3aMuc B )KypHaT MO1H 1HPOpMaIli Mpo MEPEeBUIIEHHS HOMYCTUMOTO BIIXUJICHHS Yacy
BiJl €TAJIOHHOTO 1 yCTAaHOBKA JJOJJATKOBOT'O O3HAKH SIKOCT1 BUMIPSIHUX JAHHX;

- camomaiarnoctuky [13T1]];

- 3aXHUCT BiJl HECAaHKIIIOHOBAHOTO JIOCTYIY;

- reHepalilo MOTOYHOTO aCTPOHOMIYHOTO 4Yacy 1 KaJeHaaps 3 MOXUOKOIO
HeOIbIIe 5 ¢ Ha 100Y;

- Oe3nepepBHY PoOOTY TOJMHHUKA TIPU BIIKIFOUEHOMY KUBJICHHI;
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- 30epeKeHHs MaM'aTi MporpaM 1 JaHuX NpPY BIAKIIOUEHH] KUBJICHHS Ha
gacao 10 pokis;
- apxiByBaHHs iH(OpMaIllii B apXiBax JBOX F'OJIOBHUX THIIIB, KOKEH 3 SKHX
HAJIAIITOBYETHCS Ha TMONHY apxiByBaHHS 1500 3HaUeHb HAa KOXKEH KaHAaT,
- 3aXHUCT TapoJieM MPOrpaMHOro 3a0e3NeueHHd Ta
BUMIpPIOBAJIbHOT1H(OpMAaITii.
BumiproBaibHO-00umcTIOBabHAN KoMILIeKc[25-32]._IIporpaMue 3a0e3neueHHs
BEPXHBOT'O PIBHS CKJIAJA€THCS 3 IBOX YACTHH:
1. TIporpamamii komrmiekc (I1IK) «Enepris» - iHTerpoBaHe cepeaoBUINE
pPO3pOOKH, IO BKJIKOYAE HAOIP IPOrpaM:
- nporpama «bJ] Ctpina» - CepBep onuTyBaHHY,
- «Monyns anminictpyBanus» (AdCenter),
- «Penaktop APM» (AdmTools),
- «Monyinb onepatuBHOT0 KoHTpOso» (ControlAge),
- «Monyis ekcriopty/immopty» (Explmp),
- cuctemMa rpadiydoro iHTepdeiicy 3 omepatopom (iepapxiunuii HabOip
MHEMOCXEM 13 3aco0aMM HaBiraiii mo Hux).
2. 3aransaocuctemue 113 T1IK, ske Bkirouae:
- OC MS Windows Server aiis 0a3u 1aHuX i cepBepa ONMUTYBaHHS,
- OC MS Windows st Kini€eHTiB 0a3H TaHUX;
- MS SQL Server qist cTBOpeHHS 0a3u JaHUX;
- 6i6mioTexu apaitepie ADO i (a60) BDE nns kitieHTiB 0a3u JaHWX;
- nporpamu Word, Excel 31 ckmamy MS Office qns dopmyBanHs
BHXI1JIHUXIOKYMCHTIB.
Crpykrypa 113 ACMCE npencraBieHa Ha puc. 5.1.
Cxman 1 mpusHaueHHs  iHQopmariiHoro 3abesmeueHHs. Jlo ckmamy
1H(OopMaIifHOTO 3a0€31MeUCeHHS BXOSTh:
- 0a3a maHux 3 pesyiabTaramMy BUMiproBaHb (30-XBWJIMHHI 1HTEPBAJIH)
MOBCIX TOYKaxX OOJIKY 3a Mepioj Yacy He MEHIIE 6 MiCsIIIiB;

- 0aza maHux 3 >kypHasamu noxaiil Bcix IBK (mo koHTponboBaHUM
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3aco0aMBUMIpIOBaHb), 3 xKypHanamu noii [OKE 1 IOK;
- nepenik KaHauiB  300py JaHUX 13 3a3HAYCHHSIM
HaliMEHYBaHHSATIPUETHAHHS, TUITY;
- miunnpHUKa, KoediuieHTiB  Tpancopmamii TC 1 TH, o3naku
aKTHBHOI-PEAaKTUBHOI MOTY>KHOCT1, O3HAKH MPUHOMY-Bijaadi, BUAY OOJIKY;

- HOMIHAJIBHI IMapaMCTpu KOHTPOJILOBAHOT'O O6J'IaIlHaHHH;

nporpama KOHIryparii EKOM-3000 (IITK «Crpinay:
«KondirypatoplI311/]», KepiBuuirso oneparopa);

- nporpama meperisgy 1 HamamryBaHHS apxiBiB EKOM-3000 (IITK
«Crtpina»: «ApxiB», KepiBHULITBO ornepaTopa);

- nporpama s 30opy iHbopmarii 3 EKOM-3000 (IITK «Crpina»:

«CepBeponutyBaHHs », KepiBHHIITBO KOpUCTyBaya);

- Iporpama Bi3yaii3allii, BABE€JEHHS Ha APYK MOKa3HUKIB T'eHepallli 1
noxuBanHs enekrpoeneprii (IITK «Crpina»y: APM «Enepris», KepiBHUIITBO 10
eKCIUTyararlii);

- MakKeTH BUXIJHUX JOKYMEHTIB, 10 BiloOpaxaroTh iHGOpMAIiI0 PO

CIIO’KHUBAYiB €JIEKTPOCHEPTI;

- €JIEKTPOHHI TEXHIYH1, HOPMATUBHI Ta €KCIUTyaTallliHI TOKYMEHTH IO
ACMCE B eneKTpOHHOMY BUTJISIII.

Opranizaniss 1HQopMamiiHUX NOTOKIB. [HQopMamiiftHI TOTOKH OOMIKy 1
KOHTPOJIIO OpraHi3oBaHl 3a JOTOMOTroK BUKOpucTaHHS JiunmiabHUKiB, 13T 1 SQL-
cepsepa.

[I3IT[T nepioguYHO  OMUTYIOTh  JIYMJIBHMKM 1 T[pWIaAd  KOHTPOJIIO
CJIEKTPOCHEPT1i, aHAJI3YIOTh OTpUMAaHy 1H(GOpPMAIIiI0 Ha TOCTOBIPHICTH, KOHTPOJIIOIOTh
CIPABHICTh KaHAJIIB 3B'A3KY 1 epenaoTh oTpumani AaHi B IBK.

IBK Bene po3paxyHOK, HaKOIIUYEHHS 1 30epiraHHs B apXiBax JaHUX CyMapHUX 1
CepeNHIX 3HAa4YeHb MapaMeTpiB, (GOPMYBaHHS PI3HOTO THUIy apXiBIB 1 IX HE3aJeKHE
30epiraHHs 3 MPUB'A3KOI0 10 peasibHOTO Yacy, nepenauy iHndopmanii SQL-ceprepy 6a3
naanx ACMCE.

3a 3amutom 3 APM «Emnepriss»y SQL-cepep mnepenae iHdopmanio mpo
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MOKa3HUKN €HEePTOCIIOKMBAHHS 1 CTaH 00'€KTa B 3aMUTYBAHUX PE3epPBax.

Cxema kanainiB 3B's3ky ACMCE npencrasnena Ha puc. 5.2.

Jacodu elyyanbayll napawsTple podoTH cRCTSMME | TRCISTSSPCEROTD JIPEENIHHA 3acH a0 WIHICTRYERHHA
DE3H EHME CHCTSMH
Mogyne
Mogynb ay. Mogyns
Pegaktop APM | | onepatueHOTO EKCMopTY- MiHICTDYBAHHS
KOHTROMH iMnopTy A Ry

Jacobn yNpRENIHHA BEIEMH BEHHE

SQL-server
32C00M DOCTYNY Qi DAHMKE NFRCTOTE CHCTEMN IHCTPYMSHTANEH] 33000 HANINTYESHHA MTH ~CTpina™
B[ "Crpina”
Cepeep Koudirypartop Apxis
ONMATYBAHHA

EMOHTOERHS 13 INTSNSKTIENLHIE NPHSTRHE

U

N3 Nang "EKOmM-3000"

—————— S — —

I_ BmonToBaHe N3 |

| eNeKTponiYHNLHH KB |
|

| | - He BXOAWTb B CHNaj MNTK "Crpina™

Pucynok 5.1 — Ctpykrypa 113 ACMCE IIC I'TIIT TOB 3aBony
3aJ11300€TOHHUX BUPOOIB
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5.4 ®ynkunionanabHa ctpykrypa ACMCE

ABTtomaTu3oBaH1 QpyHkIii 1 onepartii._ PiBenp aBromaru3anii ACMCE IIC I'TIII €
JIOCUTh BHCOKMM. BuMIpIOBaHHS TEpBUHHUX MapaMEeTpiB CHOXKMBAaHHSA 1 SKOCTI
CJIEKTPOEHEPT1i 3AIMCHIOETECS B aBTOMaTUYHOMY pexuMi. CTpymMH 1 Hampyru B
CHJIOBUX JIHISIX 3MIHHOTO CTPyMYy BHMIPIOIOTBCS 32 JOMOMOIOI0 BHUMIPIOBAIBHUX
tpanchopmaropiB crpymy (TC) 1 BumiproBanbHuX TpaHchopmaropiB Hanpyru (TH)
BIJIITOBITHO.

Y MikponpouecopHux — mpuiagax — 3AIMCHIOETBCA  aHAJIOro-nupoBe
MEPETBOPEHHS BXIJHUX IMITYJIbCIB CTPYyMY 1 Hampyru B (pizuyHi BenuuuHU. B 3amani
MOMEHTH 4acy (depe3 KoxkHI 30 XBWIMH) BiIOyBa€ThCA PO3pPaxXyHOK 3OUIBIICHB
aKTUBHOI 1 PEAaKTUBHOI EJIEKTPOEHEPrii 1 yCepeaHEHOI Ha 3a3HAa4€HOMY IHTEpBal
MOTY>HOCTI.

[lepenaua nganux BUMIpIOBaHb 1 3anuciB xypHaity noai B IOKE 3gaiiicHioeTbes
3a 3anuToMm, 1o HaaxoauTs 3 IIIKE.

ABTOMAaTUYHO PEECTPYIOThCS 3MIHM CTaHy 3aco0iB BHUMIPIOBaHb 1 00'ekTa
BUMIPIOBaHb (€JIEMEHTa CUJIOBOI MEpEXi, Ha SKIM po3TalloBaHa TOYKa OOMIKY 1
KOHTPOJIf0). 3a 3MIHOIO CTaHiB (GOPMYEThCS JKypHAI TOMIA. 3MIHCHIOETHCS
aBTOMaTUYHA CAMOJIIarHOCTHKA BHUMIPIOBAIBHOIO OJIOKY, OOYMCIIIOBAJIBLHOIO OJIOKY,
TaiiMepa, OJIOKY >KUBJICHHS, JUCILIes 1 00Ky mam'siTi (3 (opMyBaHHSIM y3arajJbHEHOTO
CUTHAJTy YCIIIITHOCTI a00 HEYCHIIIHI 11arHOCTUKH).

ABTOMAaTHUYHO BUMIPIOETHCA 4Yac 1 MPUB'S3YIOTHCS 3HAYEHHS BUMIPIOBAHUX
napamMeTpiB Ta PEECTPOBAHMX MOAINM M0 4Hacy ix peectpamii. Ilepiomuuno (pa3 Ha
n00y) abo 3a koMaHo0t0 ornepaTopa APMa 3pilicHioeTbest cuaxponizaris yacy IBK 13
gacoMm [OKE mist 3abe3neuenHst €IMHOTO KaJICHIAPHOTO Yacy CHCTEMHU.

[lepiognuHo 1 3a KOMAaHJIIOIO OIEpaTopa MOCHIIOBHO 3YUTYETHCA TMOTOYHA 1

Hakonnm4eHa 1HQopmarlis. 3i0paHa iH(opMarllis KOHCOMAYeTbesl (00'€THYEThCA) 1
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3armam'siTOBY€ThCS B KOHTPOJIEPAX APYTrOro PiBHSL.

CepBep IOK aBTroMarnuHO (Tipm oprasizailii ceaHCIB 3B'SI3Ky) KOHTPOJIOE CTaH
KaHaJIB 3B'A3KYy 1 CBOro oOJyiajHaHHA. BiamoBigHi moxii (3MiHa CTaHy, BKJIIOYHO 3
MTOMUJIKAMH 1 BIIMOBH) 3alMMCYIOTHCS B BJIACHUH JKypHAII TTOIH cepBepa.

CepBep naHUX aBTOMATHMYHO BHUMIPIOE Yac 1 PEECTPYE dYac 3alucy JdaHUX,
orpuManux BiJ IOKE 1 yac BUHUKHEHHS KOHTPOJHOBAaHUX HHUM mojid. [lepioauyno
(pa3 Ha moOy) abo 3a KoMaH010 ornepaTopa APMa 3miiiCHIOETBCSI CHHXPOHI3aIlis Yacy
cepsepa 3 yacom [OKE.

dopmyBaHHS Ta BHAaya MOTOYHHUX JAHMUX, 3BITIB 1 CUTHAJBHUX IOBITOMIICHB
orepaTopaM 3AIMCHIOIOTBCS B Jiajo3i 3 JIOJUHOI. JliaJlor BKIIIOYAE HABITAIlIO MO
BiJIcOKapax, iX BioOpakeHHs Ta 3MiHY, BBEJCHHs iH(OpMaIlii B OIS BiICOKAJIPIiB,
BHJIauy CIUIMBAIOUUX M1JKA30K 1 pOOOTY 3 JOBIJKOBOIO CUCTEMOIO.

3BITHI JlaHI MPEJICTaBISAIOTH COO0I0 Tpadiky CIOKUBAHHS €ICKTPUUHOI €HEprii
Ta TMOTYXHOCT1 B 33JJaHUX po3pi3ax, nop's3anux 3 rpynyBanHsM IBK 1 3 iHTepBanamu
qacy.

[ToTouH1 faH1 MPEACTABISIIOTH COO0I0 3HAYCHHS (DI3UYHHUX BEJIMYUH, OJIEP>KYBaHI
B JIIYMJIBHUKY 1 MOTOYHI CTaHy 3a/IaHUX 3aCO01B BUMIPIOBaHb 1 00'€KTIB BUMIPIOBaHb, a
takox o6nagHanHsg IOKE 1 IOK. Jlo 3aco6iB BUMiproBaHHS BITHOCSATHCS BUMIPIOBAIbHI

TpaHchHOpPMATOPH CTPYMY 1 HAPYTH, TUMIbHUKY 1 KaHau 3B's13Ky IBK 3 IOKE.
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CurHajiabpHI MMOBIIOMJICHHS OIIEPaTOPy BKIIIOYAIOTH ITOBIJIOMJICHHS PO BiJIMOBH
oOJnaHaHHS, TTOBIJOMJICHHS PO BUXiJ BEJIUYHH CICKTPOCIIOKUBAHHS 32 3a7aHl MEXI,

MOB1JIOMJICHHSI TIPO TTIOMUJIKOBI i1 oriepaTopa 1 CIUIMBaIOUl MiIKa3KH.

BucHoBku 10 posauny. Y mpoMmy po3auti Oyso 3po0jeHO BUOIP TEXHIYHOTO
oOnaHaHHSA Ta MPOTPAMHOTO 3a0e3MEeUeHHs, M0 BXOIUTh O CKJIaay aBTOMAaTHUYHOI
CUCTEMHU MOHITOPUHTY CHOXMBaHHS enekTpoeHeprii nHa IIC TITIIT 3aBO/J1
3a7mi300€TOHHUX BHUPOOIB, HAaBEACHI MOTO KOPOTKI XapaKTEPUCTHKH 1 BHUKOHYBaHI
GyHKITI.

byno omwmcano opranizamia  iHGOpMAIifHUX TOTOKIB MDK  pPIBHSIMHU

aBTOMATU30BAHOI CUCTEMU MOHITOPUHTY €HEPrOCIOKUBAHHS.
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BUCHOBKU

Y wmarictepchkiii poOOTI PO3MIIIHYTO 3aJady MPOCKTYBaHHS aBTOMAaTH30BaHOT
CUCTEMHU MOHITOPUHTY cCHoxuBaHHA enekTpoeHeprii Ha [IIC TTII 3aBomy
3a11300€TOHHUX BUPOOIB MPH 0OCIyTOBYBaHHI.

BuBueno 3acobu mioo 300py HaBaHTaKEHb KOMEPLINHUX MiAPO3AUTIB Ha
okpemy mifctanuiro ITIII 3aBomy 1 BHKOHAaHHS aBTOMATH30BaHOI CHCTEMHU
MOHITOPHHTY CIIOKMBAHHS €JIEKTPOCHEpTii Ha JaHid miAcTaHUii sKi MaloTh
3a0€3MEeYUTH:

- MOXJIUBICTh  BIJICTEKEHHSI ~ CIIO)KMBAHHSI  €JIEKTPOEHEPTii

KOYKHUMKOMEPLIMHUM M1APO3/1I0M;

- eHepro30epekeHHs Ha 3aBO/Ii;

rapaHTOBaHE  TMOCTYIUIGHHS  OIUIATM 32  BCIO  CIIOXKHMBaHY
CJIEKTPOCHEPTIIOKOMEPIIIMHUMH MM1IPO3A1IaMH;

- MOJKJIMBICTh BIJKIIIOUEHHS BIJ JKEpesia eJNeKTPONOCTayaHHs

OKPEMOB3SITOTO CIOXKKBayva (y BUMAAKaxX, Iepea0aueHUX JOTOBOPOM);

- peryitoBaHHs rpadika HAaBaHTaAKEHb CHEPTOCUCTEMH,

- BUKOHAHHS Tapu(HOTO PETYIIOBaHHS;

- BUSIBJICHHS BTPAT 1 HEPALIIOHAJILHOT BUTPATH €JIEKTPOCHEPTi;

- CKOPOYEHHS HEBPAXOBAHOTO EJIEKTPOCTIOKMBAHHS;

- MPUIUHEHHSI HABMUCHOTO 0€300J11KOBOT0 €JIEKTPOCIIOKUBAHHS;

- KOHTPOJIb SIKOCTI €JIEKTPOCHEPTi;

- CKOpPOYEHHSI BUTpAT Ha OIUIATy Mpalll NepCcoHanly, L0 BUKOHYE 301p
Tao0pOOKY TaHUX KOMEPIIIHHOTO O0JTIKY.

VY noegHaHHI KOMIUIEKC 3alpONOHOBAHUX 3aXOJIiB JI03BOJIIE CTBOPUTU TOYHY,
«IOpUOUYHO» Y3TOIKEHY aBTOMATH30BAaHY CHUCTEMY 3 MOKIIMBICTIO POOOTH, K Ha

ONTOBUX  pPHUHKAX, Tak 1 HAa  PO3APIOHUX.
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