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Abstract: Until a few years ago, the implementation of electrical safety measures relied
mainly on the human factor. With the development of technologies and especially with the
introduction of modern computer and software systems in the power industry, part of the
functions of control, management and signaling for safe operation were taken over by the
so-called Information Control Complexes, as part of the Automated Dispatching Systems.
This article analyzes the impact of these trends on the structure of the electricity system
and, in particular, on the safety management of its operation.
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Pesrome:

Ho npeou maAxonxko eo0unu, 3a usNvIHEHUEe HA MEPKUme 3a eneKmpode3onacHocm ce pas-
yumaute npedumMHo Ha dosewkus gaxmop. C pazeumue Ha mexHoro2uume u 0COOEHHO ¢
HABGIU3AHEMO HA CbBPEMEHHUME KOMNIOMbPHU U COQMYEPHU CUCEMU 8 eleKmpOoeHep2e-
mukama, yacm om QyHKyuume no KOHMpOJ, YnpasjieHue u cucHaiuzayus 3a Oe3onacHa
paboma ce noexa om maka Hapevenume Hnpopmayuonno ynpasiasawu KOMnIeKcu, Kamo
yacm om Aemomamusupanume cucmemu 3a OUCHEYEPCKo ynpasieHue.

Hacmosawama cmamusa ananusupa ompagdcenuemo Ha me3u meHOeHyuu 8bpxXy Cmpykmypa-
ma Ha eleKmpoeHep2ulinama cucmema u Haii-eve bpXy ynpagienuemo Ha 6e30nacHocm-
ma npu HeuHomo QyHKyuoHupate.

BnBenenmue:

B enna neHTpanmsupaHa eIeKTpOCHEpruifHa cucTeMa, BbB BHJA, B KOMTO € Mo3Harta
JTHEC, GHEPTUsATa Ce MPOMU3BEXK/Ia ICHTPAIHO U CE JI0CTaBsI €HOIIOCOYHO KbM ITOTPEOHUTEIH-
Te. 3a ]a ce HaMaJIsT TPAHCIIOPTHUTE 3aryOu MPEHOCHT Ha €JICKTPOCHEPTHsATA CE U3BbPIIBA
IIpe3 MHOKECTBO HHBA Ha HAIIPEKEHHE.

[To-BHCOKOTO HMBO Ha HANPEKEHNE 03HAYABA TO-e()EKTHBHO TPAHCIOPTHPAHE HA eIeK-
TPOCHEPIrHusATa Ype3 HaMallsiBaHE Ha TOKa W 3aryomre. BucokurTe HMBa Ha HampexeHHUeE
M3WCKBAT TO-CIEIUATM3UPAHO 000pyABaHE (HApUMEp CIICIHAHH TpaHCPOPMATOPH) U
CJIEZIOBATENIHO, TO MOKE J]a HE € MOAXOMSAIIO 32 JIOKATHO MPWIOKEHUE, HAIIPUMEpP B TPa-
CKH yCIIOBHSL.

Haii-uecto u3non3BaHa KiIacU(pHKAIMs Ha MPEKHUTE 32 MPEHOC M paslpeiesieHre Ha
CJICKTPOCHEPTHs € CJICIHATA: MPEXKH 3a CBPbXBUCOKO Hanpexenue (CBH); Mpexu 3a Buco-
ko Hanpexxenue (BH); mpexu 3a cpenno (CpH) u 3a Hucko nanpexxenue (HH).
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Mpexkara 3a BUCOKO HaIIPEXKEHUE €€ U3MOJI3Ba IPEAUMHO 3a TPAHCIIOPTUPAHE Ha €JIeK-
TPOEHEprus Ha JBIrU pa3cTosHus. KbM Hes ca cBBbP3aHU €IEKTPOLEHTPAINTE, 3aeIHO C
TOJIEMH [IPOMUIILICHH MOTPEOUTENIN OT TUIIA, HAIIPUMED, HAa METAlyprUuHH 3aBOJU, HEPTO-
pepaboTBaTEeTHA M XUMUUECKH IIPON3BOJICTBA.

Cren ToBa, ¢ moMoInTa Ha TpaHc(opmarop, eJIeKTpuiecKaTa eHeprusi ce MoHIKaBa, 3a
Jla 3aXpaHBa TOJIEMH NPEANPUATHS U MECTHATa MMPOMHIICHOCT, CBBP3aHU C MpeXaTa 3a
cpernno Hanpexxerue (CpH). Mankure npeanpusTrs 1 OUTOBUTE MOTPEOUTENHN ca CBBP3aHU
KBM MpeskaTa 3a Hucko Hanpexenne (HH).

Te3u HUBa Ha MPEHOC U PA3MpPE/ICICHNIE Ha €JICKTPUIECKaTa HEPTHUs M3UCKBAT CIa3Ba-
HETO Ha CIIEIMAIIHU MEPKH 33 CUTYPHOCT U O€30MaCHOCT Ha BCUYKH JCHHOCTH CBBP3aHU C
(yHKIMOHMpaHEeTO Ha cucremara. Jlo Tpeau HAKOJIKO TOJWHH, 33 YNPABICHUETO HA TE3U
MIPOLIECH CE pa3uuTalle MPeJr BCHUKO Ha YoBemkus (akrop. C HaBIM3aHE HA TUTHUTAIHUTE
TEXHOJIOTMHM B €HEpreTHKara, JeMHOCTHTE CBbP3aHUu ¢ Taka HapeueHuss CeldTH MeHMIK-
MBHT" IPEMHHAXa Ha KaYeCTBEHO HOBO HUBO.

I. HopMaTUBHU JOKYMEeHTH perjaMeHTHPAIIH TeXHHMYecKaTa 0e30MacHOCT B
eHepreTHKaTa

BbeszomacHara pabora Ha BCHUKM CHOPBXKEHUsSI OT CUCTeMara, KaKTO W Ha camara CHC-

TeMa € TapaHTHpaHa, uYpe3 Clla3BaHe Ha peJillia HOPMATHUBHU NOKyMeHTH. [IpuHnnnure Ha
Oe3omacHa u OezaBapwuiiHa paboTa ca 3aJI0’KSHH B:

- ,,3AKOH 3A EHEPI'ETHUKATA®, O6n. IB. 6p.107 ot 9 lexemspu 2003 r.;

- TIPABUJIHUK 3A BE3OITACHOCT U 3APABE IIPU PABOTA B EJIEKTPU-
YECKU YPEABM HA EJIEKTPUYECKU U TOIVIOOUKAIIMOHHU LIEHT-
PAJIM U 110 EJIEKTPUUYECKU MPEXU B cuna ot 29.08.2004 r. Usmanen ot
MHUHHCTBpa Ha €HEpreThKarta W eHepruitHuTe pecypcu. OO6H. JIB. 6p.34 ot
27 Anpun 2004 r., u3m. JIB. 6p.19 or 1 Mapt 2005 r., usm. u mom. JIB. 6p.92 or
22 OxktomBpu 2013 r.

- HAPEJIBA Ne 9 ot 9.06.2004 1. 32 TeXHHYeCKaTa €KCIIJIOATAIUS Ha eIEKTPUYECKH
LHEeHTpaIu ¥ Mpexu. M3naneHa or MHHUCTbpa Ha €HEpreTHKara M eHepruiHuTe
pecypeu, 00H., JIB, 6p. 72 ot 17.08.2004 r., B cria ot 18.12.2004 r., u3M. u jor.,
Op. 26 ot 7.03.2008 T.

- HAPEJIBA Ne 3 ot 9.06.2004 r. 3a yCTPOHCTBOTO Ha CICKTPHYCCKUTE YpeaOu U
CJICKTPOIIPOBOAHUTE JIMHUM. M3/1a/1eHa OT MUHHUCTBpa Ha EHEpreTHKaTa U eHepruii-
HUTE pecyped, o0H., [IB, 6p. 90 ot 13.10.2004 r. m 6p. 91 ot 14.10.2004 r., B cma
ot 15.01.2005 r., m3m. u mor., 6p. 108 ot 19.12.2007 T.

- HAPEJBA Ne P/I-16-57 ot 28.01.2008 r. 3a geiiHOCTTa Ha ONEPATOPUTE HA EJICK-
TpOeHEepruifHaTa CHCTEMa M Ha PasMpeaeUTeTHITEe MPEKH, KAaKTO M Ha ONEpPaTHB-
HUS JSKypeH MEPCOHAN OT €JIeKTPOCHEPTHHHNTE 00EKTH U eIeKTPUIECKUTE ypea-
6m Ha ToTpeduTeNUTE.

- HAPEJIBA Ne 16-116 OT 8 ®EBPYAPU 2008 I'. 3A TEXHUYECKA EKCII-
JIOATALIMA HA EHEPTOOB3ABEX/IAHETO. B cuna ot 07.03.2008 r. 13na-
JleHa OT MMHHCTEpPCTBOTO Ha MKOHOMHKaTra U eHeprerukara OOH. J[B. 6p.26 ot
7 Mapr 2008 r., u3m. IB. 6p.42 ot 9 FOHm 2015 r.

- TIPABUJIHUK 3A BE3OITACHOCT U 31PABE I1PU PABOTA I10 EJIEKTPO-
OB3ABEXIAHETO C HAITPEXKEHHME J10 1000 V B cuna ot 01.06.2005 . 13-
JasieH oT MUHHCTEPCTBO HA CHEpreTHKaTa U CHepruiHuTe pecypcu U MuHHCTEp-
CTBO Ha TpyJa u conpainara nonutuka. O6u. JIB. 6p.21 or 11 Mapr 2005 r.
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- TIPABUJIA 3A YCJIOBUATA N PEJA 3A ITPEAOCTABSHE HA JOCTbBII
J1O0 EJIEKTPOIIPEHOCHATA W EJIEKTPOPABIPEAEJIUTEIIHUTE MPE-
KW. Uznanenn ot JbpkaBHaTa KOMHCHS 32 €HEPrUHHO U BOJHO pETyJUpaHE.
O6mn. 1B. 6p.98 ot 12 Hoemspu 2013 1., m3m. IB. 6p.100 ot 15 JlexemBpu 2017 1.

- T[PABWJIA 3A YIIPABJIEHUE HA EJIEKTPOEHEPTMMHATA CHUCTEMA.
[Tpuern ¢ Pemenne no IIpotokon Ne 162 ot 06.11.2013 r. MU3nanenu ot [bpxas-
HaTa KOMHCHA 3a €HepruiiHO W BogHO peryimpane. O6H. [IB. 6p.6 ot 21 Anyapu
2014 r., m3m. [IB. 6p.100 ot 15 dexemBpu 2017 1.

- TIPABMIJIA 3A VIIPABJIEHUE HA EJIEKTPOPASIIPEJIEJIMTEJIHUTE MPE-
KW. N3zpanenn or /bpkaBHaTa KOMHMCHS 32 €HEPrUIHO M BOJHO PETYJMpPAHE.
[Tpunoxenne kbM T. 1 Ha Pemenue Ne [1-6 ot 18 rorm 2007 r., O6H. [IB. 6p.66 ot
14 Asryct 2007 1. u zip.

II. HopMaTUBHM JOKYMEHTH perjaMeHTHPalld H3noa3BaHero Ha HoBuTe IT
TEXHOJIOTHHU B €JIeKTP00e30MacHoCTTa

OCHOBHUSAT HOPMATHBEH JOKYMEH B KOMTO ITbPBOHAYAIHO € PETrIIaMEHTUPAHO HABJIN3a-
HETO Ha JUTUTAJHUTE TEXHOJOTHH B efekTpoeHeprerukata e: - HAPEJIBA Ne 3 ot 9.06.2004 .
3a YCTPOHCTBOTO Ha EJIEKTPHUUECKHUTE ypeION M eJIEKTPOIIPOBOAHUTE ITUHNH. WM31aneHa ot
MUHHUCThpPA Ha EHEepPreTuKara u eHepruiHuTe pecypcu, ooH., /1B, 6p. 90 ot 13.10.2004 r. u
6p. 91 ot 14.10.2004 1., B cuna ot 15.01.2005 1., u3Mm. u nom., 6p. 108 ot 19.12.2007 T.

B rnaBa nBanecer u BTOpa ,,ABTOMaTH3MpaHa CHCTEMa 3a JUCIIEUYEPCKO YIpaBICHHE
(ACL1Y) Ha Enextpoenepruitnata cuctema™, ot ,,Hapenda Ne 3 ca ommcaHu MepKUTE U
M3UCKBaHUITA 32 MPEJOTBpATSIBaHEe HAa aBapUHHM CUTYallMU B €JIEKTPOCHEprHiiHATa CHCTe-
Ma, upe3 BpBexkane Ha SCADA cucrema:

UYn. 1046. Beekn obext ot EEC ce nmpoekTnpa n u3rpaxnia B CbOTBETCTBUE C M3HCKBa-
HUSITA 32 QYHKIMOHUPAHETO HA ,,ABTOMATH3HpaHa CUCTEMa 3a JUCIIEYEPCKO yIpaBicHUe
(ACLY).

Un. 1048. Kem ACZIY ce mocTaBsAT H3UCKBAHUS 32 OCUTYpsIBaHE Ha!

1. mamexnHa u mKoHOMHYHA pabdora Ha EEC;

2. noBumaBaHe e(QEeKTHBHOCTTAa Ha IMCIIEYEPCKOTO YNpPABJIECHHE IIPHU BOAEHE Ha pe-
KIMHTE, TUKBUANPAaHE Ha HapymeHus u aapun B EEC;

3. Toxmbp’KaHe KauecTBO Ha €JIEKTPUYECKaTa CHEeprus ChIVIACHO CTaHJApTa U 3aja-
JICHUTEe OOMEHH Ha EHEPTHsl C IPYTH €JIeKTPOCHEPTHHHH CHCTEMH.

Y. 1061. (1) Upes TesrecUrHaiM3aiiis ce OCUTypsiBa HHGpOpMAITU 3a:

1.  CBCTOSIHHETO Ha KOMYTHPYEMHUTE ChOPHIKEHHUS, OTIPEIENISIIIN TOOJIOTHITA Ha 00EKTa;

2. 3ajeicTBaNUTE pesielHU 3alUTH;

3. aBapHHHHTE CHCTOSHHUS;

4. cbcrosiHMeTo Ha anapatypata oT ACIIY.

Yn. 1067. (1) 3a mpeHOCHOTO M pa3NpeACIUTEIHUTE TPEINPHUSITHS CE MPOEKTUPAT U
n3rpaxaaT nHpopMannonHo ynpasnsBauny komiuiekcu (MYK) 3a ynpasnenue B peaHo
BpeMe Ha eJIEKTPUUECKUTE MPEKH U TeHEepaTOpUTe, HAMHUPAIH CEe Ha TSXHA TEPUTOPHSL.

Un. 1068. (1) NadpopMannoHHO YIPaBIIBAIIUAT KOMILICKC C€ M3TPaXk/Ia ¢ KOMITIOThP-
Ha CHCTEMa 3a HaOJIO/ICHUE U YIIPaBJICHIE Ha €IeKTPOCHEPTUifHATa CHCTEMA B PEATHO BPEME.

(2) UudopMaIoOHHO YITPABISBAIINTE KOMIUICKCH 00X BaIlaT:

1. SCADA (Supervisory Control And Data Acquisition) — cuctema 3a chOupate, oopa-
60TKa, BU3yanu3alus, apXUBUPaHe 1 IPOTOKOINPAHE HA TelenH(popManus 1 Teaeynpasie-
HUE Ha KOMYTALlMOHHU alapaTy B eJIeKTPOCHEPTHIHN 00eKTH;

2. AGC (Automatic Generation Control) — cucTema 3a aBTOMAaTU4HO pEryjMpaHe Ha
4yecToTaTa 1 OOMEHHHUTE MOIITHOCTH;
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3. PAS (Power Application Software) — cucrtema 3a pe)XKMMHHU U3YHCICHUS B PCaTHO
BpeMe, BKIIIOUBAIlA [TOTOKOPA3IpeieeHIe, OLCHKA Ha ChCTOSIHUETO, CUI'YPHOCT, OIITUMAJI-
HO TIOTOKOpAa3IpeesieHne U JIp.;

4. cucrema 3a SHEpruifHO TUIAHWpPAHe, BKIIFOYBAINA IIPOrPaMu 3a XUIpOTepMaHa Koop-
JIMHALWS, ONTHMAaJIeH padOTEeH ChCTaB Ha TeHEPHUPAIINTE MOITHOCTH U MKOHOMUYEH JIHCIIC-
YYIHT;

5. cucTema 3a AUCTICUYEPCKH TPEHAXKOP;

6. cucrteMa 3a IHITOBPEMEHHO apXUBUpPaHE Ha HHPOPMALIUATA.

(3) 3a pynkmmonannocrra Ha YK ce m3ucksa:

1. kpuTHUHHTE (QYHKIMU 10 OTHOIIEHHE HAa CUTYPHOCT Jia BKIIOYBAT KATO MUHUMYM
SCADA u AGC dyHnkIunre;

2. HeKpUTHYHUTE (QYHKIMHU J1a BKIIOYBAT TeHEPHpaHe Ha OaHKaTa JaHHU, TCHEpPHUPaHE
Ha KapTHHH U POTOKOJIH, CHCTEMA 32 JIBJITOCPOYHO apXUBUPAHE M JIUCIICUEPCKH TPEHAKOD;

3. pa3mosiaraeMocTTa Ha KPUTHYHUTE PYHKIUK 1a ¢ Hail-mManko 99,95% wiu 00mioTo
TO/IMIIIHO OTMAJaHe 3a BCHYKU KPUTUYHU (QyHKIUK Aa e Haii-MHoro 4 h u 23 min;

4. pasrosiaraeMocTTa Ha HEKpUTHYHHTE (PYHKIUH 12 € B paMKuTe Ha 95%);

5. BpemeTo 3a peannzanys Ha HHOOPMALMOHHO YIpaBJsiBaliaTa CHCTeMa Ha 3asiBKH Ha
omeparopa ¢ o | sec, a BpeMeTo Ha M3BMKBAaHE HAa KapTWHA Ha JWUCIUICHUTE ¢ 0e3 BUINMO
3a0aBsHE 3a oreparopa.

(4) NadopManmoHHO yIpaBISIBAIIUAT KOMIUIEKC Ha OTiepaTopa Ha eIeKTPOCHEepruiiHa-
Ta CHCTEMa Ce TIPOCKTHpPA M M3TPpaXkaa Ha Oa3a OTBOpEHA apXUTEKTypa, MO3BOJIIBAIIA A CE
KOMYHHUKHpPA ¢ HHPOPMAIIMOHHO YIIPABIIABAIINTE CUCTEMH Ha AUCIICYCPCKHUTE IIEHTPOBE Ha
ceceqaute EEC u pasuetnns nentsp #Ha UCTE (Union for the Coordination and Transport
of Energy).

(5) NUudopmanmoHHo yrpaBisiBalluTe KOMIIEKCH Ha OTIEpaTOpUTE Ha pa3peneanTe-
HUTE MPEXH BKJIIOYBAT (DYHKIMOHAIHOCT U MHTEPPEUCH, ChbBMECTHUMH C HHPOPMAIIMOHHO
YIpaBIsBalMs KOMILIEKC Ha [EHTPAIHOTO W TEPUTOPUATIHUTE JTUCIICUYEPCKU YIPABICHHS
Ha oIlepaTopa Ha eJIEKTPOIPEHOCHATa MpPeXa.

(6) Untepdeiicute mexxay MYK ce ochliiecTBsABaT Ha 0a3a Ha TEJICMEXaHUYHU U CTaH-
naptau IEC nporokomnu.

I11. BHeapsiBaHe HA JTUTHTAJIHUTE TEXHOJOTHH B YIIpaB/ieHHe HA 0e30MacHOCTTA.

IMonactosimem SCADA cucteMuTe U NOACUCTEMUTE CE€ HajaraT MPUOPUTETHO MPHU yII-
paBieHne Ha Oe3omacHocTTa B enekrpoeHepruiiHute Mpexu. SCADA cucremnte ce us-
MOJI3BaT BbB BCHYKM CepH HAa CHEpruiHATa CHCTEMa 3allOYBaiKH OT MPOU3BOJICTBOTO,
pas3npeneseHneTo, pa3pOCTPAHCHNETO M J0 KOHCYMAalHsATa Ha EJICKTPHUYECKAa CHEPTHs
[1,2,7].

Oynkuunte SCADA B eHepruifHata cuctemMa MoraT Aa ObaaT Kiacu(UIMpaHH KaTo
OCHOBHH W pa3mupeHu GpyHKun 3a npmioxkerne. OcaoBaute SCADA QyHKINU BKITIOY-
BaT chOMpaHe Ha JaHHH, JAMCTAHIIMOHHO YIIpaBJICHHEe, YOBEK-MallnHa nHTepdeiic, ananms
Ha UCTOPUYECKH JJAHHU M MHCaHe Ha OTYETH, KOUTO ca OOIIH 32 CUCTEMUTE 33 IPOU3BOJICT-
BO, IpeHOC U pasnpeneneHue. CbOMpaHeTo Ha IaHHU € (PyHKIUATA, Ype3 KOSITO BCHUKU BH-
JIOBE JaHHH — aHaJOTOBH, IU(PPOBU M UMITYJICHH — C€ ,,chOMpaT™ OT eHepruiiHaTa cucrema
4pe3 U3MOJI3BAaHe Ha CEH30pH, IIpeoOdpa3yBaTesy U HH(OPMALUS 32 CbCTOSHUETO HA CUCTE-
MaTta npugoouru ot TepeH [8, 9, 10, 11, 12, 13, 14, 15].

pyra ocuona ¢ynkuust Ha SCADA cucremara npsiko Kacaemia 0e30MacHOCTTa €
JU3TAaHLIMOHHOTO YIPAaBIEHUE HA ChOPBKEHUATA. [IMCTAaHIIMOHHOTO YIPaBICHHUE BKIHOYBA
yIpaBlieHHEe Ha BCHYKN HEOOXOJMMH NMPOMEHJIMBU OT ONepaTrop OT KOHTpoJHaTa 3aia. B

218



TlNogumuuk Ha BCY Tom XLIV, 2021

€HEPruiHUTE CUCTEMH YTNPABICHHUETO € MPEIMMHO Ha MPEBKIIOYBAHE MO3UIUATA HA pa3-
CICHUTEIIM M MPEKbCBAYM; ClieZoBaTesiHO npeobianaBamy B SCADA B eHepruiiHara cuc-
TeMa ca UPPOBUTE KOHTPOIHU U3XOIHU TOYKH (CUTHAIIN), KATO MMO3UIIMU Ha MPEKbCBava U
pa3eICHUTENS | MO3UIINHU 3 BKIFOYBAHE W M3KJIFOUBAHE Ha armaparypara.

AHanMM3bT Ha UCTOPHYECKHUTE JaHHU ,,chOpann” B SCADA cucTemara ChIO € BaKHA
(hyHKIHS 32 KOHTPOI Ha OE30MMacHOCTTA, MPH Hesl, Clie/ Bh3HUKBAHE HA NAICHO ChOUTHE B
eHepruifHaTa CUCTeMa aHaJN3bT CE M3BHPINBA C TIOMOIITA HA HATMYHUTE JaHHU CIIe/T ChOu-
treTo. [Ipumep 3a ToBa € MPEeKbCBAHETO HA CHEPTUifHATA CHCTEMa TIOPaIi HIKaKBA PUIH-
Ha, KaTo CIe]l aHaJIN3 Ha JaHHWTE TMorydeHn oT cuctemata SCADA, mMoraT a mpenocTaBsT
SICHOTA 32 MIPUYHHNTE, ITOCIETOBATETHOCTTA HAa CHOUTHATA TT0 BPEeMe Ha MPEKbCBAHETO, He-
M3MPABHOCTA HA KOETO U J]a € YCTPOICTBO B CUCTEMaTa M MPEANPUETUTE ACHCTBHS OT OTIe-
paropa. ToBa Moxe 1a Ob7ic MOIIIEH HHCTPYMEHT 3a OBJICIIOTO TUTAHUPAHE U € ITHUPOKO H3-
MOJI3BaH OT TepcoHasa B eHepreTukara. B enepruiitnara cucrema ot SCADA ce u3nckBa ja
ce TeHepUpaT M peauiia OTUCTH, Kacaely Oe3omnacHaTa u 0e3aBapuiiHa padoTa Ha ChOphKe-
nusra. Ha ¢ur. 1 ca npencraBenn ocnoBante ¢pynkinn Ha SCADA B eHepreTHKarta.

@ue. 1. Ocnosnu ¢hynkyuu na SCADA

CrnenBamioTo, Mo-BUCOKO HUBO Ha MPIJIOKCHHUE HA JUTUTATHUTE TEXHOJIOTHH B TEXHH-
yeckaTta 6€30MacHOCT ca Taka HaApEUYCHNUTE UHTEIUTCHTHHU eJIeKTPUIECKU MpexH [3, 4, 5].

VIHTeTUreHTHUTE CIEKTPUUYCCKU MPEXH Win Smart grid ca chbBpeMeHHa KOHIICIIIHS 32
ABTOMATH3UPaH KOHTPOJ HAa CHCTEMHUTE M €JeKTpHYecKaTa €Heprus KakTo OT CTpaHa Ha
JIOCTABYMKA, TaKa U OT CTPaHa Ha MOTPEOUTEN Ha elieKTpuyecka eneprus [0, 7, 8, 16, 17].
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OCHOBHUTE 1IeJIM HA CMapT-MPEKUTE €a J1a CC OCUTYPH Hali-KaueCTBCHOTO M OE30MacHO
eJIeKTpO3axpaHBaHe Ha motpeOutenute. KpaliHaTa 1e)1 3a M3rpakKIAaHe HA CJIHA HHTCIIU-
FEeHTHAa MpeXa € Jla c€ MOJECPHU3UPAT U aBTOMATH3UPAT CHIIECTBYBALIUTE €IIEKTPUUECKU
mpexu [18, 19, 20, 21].

Smart grid u3nos3Ba HHOBATUBHY MPOIYKTH M YCIYTH 3a¢IHO ¢ MHTCIIMICHTHU TEXHO-
JIOTHU 32 HAOJI0IeHUE, KOHTPOJI U KOMYHHKAITUS C 1eT:

- VYecHsBaHE Ha CBBP3BAHETO U paboTaTa Ha TEHEPATOPH OT BCUYKH Pa3MEPU U TEX-

HOJIOTHU;

- Cp3maBaHe Ha BB3MOXKHOCT U TOTPEOUTEIIUTE Jla UTPAsT Ba)KHA POJIS B ONTHMH3H-

paHeTo Ha paboTaTa Ha CHCTEMATa;

- TlpenocraBsiHe Ha MOTpPEOUTENHTE TMO-TONIsIMa HH(POPMAIHI U BH3MOKHOCTU 32 Ha-

YHHA, 110 KOWTO U3II0I3BaT JOCTABKUTE CH;

- 3HauMTeNHO HaMalsBaHE Ha BB3NICHCTBHETO BBHPXY OKONHATA Cpela Ha Iisaara

cUcTeMa 3a eJIeKTPOCHAO IBaHE;

- Tlomgmbpxkane mnu nopu momoOpsiBaHE Ha CHIICCTBYBAIIUTE BHCOKM HHMBAa Ha Ha-

JIESKIHOCT U 0€30IaCHOCT Ha CUCTEMAaTa, Ka4eCTBO U CUTYPHOCT Ha JIOCTAaBKHUTE,

- EdextuBHO nomabpkane u nogo0psiBaHe Ha HUBOTO Ha O€3011aCHOCT.

Kpaitnata 1ien 3a u3rpakJjaHe Ha eHa HHTEIUTCHTHA MpeXa € J1a C€ MOJCPHU3UPAT U
ABTOMATH3UPAT CHIIECTBYBAIINTE CICKTPUIESCKU MPEXKH.

M3uckBaHusATa KbM CMapT-MPEXKUTE BKIIOYBAT: HAJIEKIHOCT; I’BBKABOCT B MpEKOBaTa
TOTOJIOTHS; PEKTHBHOCT; HACTPOHKa Ha TOBapa — OajJaHCUpaHEe Ha HATOBAPBAHETO; MAKCH-
MaJTHO ONTHMHU3UPAHE Ha TPOIIeCUTe; Oe30macHa paboTa Ha ChOPBKCHUATA U JIP.

Heo6xoanmo e orie 1a nma:

- CBbBMECTHMOCT C BCUUKH OINepauOHHU CUCTEMHU,

- MpHuoroe3uueH nHTepQEiic — BKIOYUTEITHO U Ha OBJITapCKH C3HUK;

- Cnenene Ha mapaMeTpHTE OT BCSIKA TOYKA Ha CBETa IocpencTBoM MHTepHeT;

- Bxopn upe3 norpebuTencko uMe u rnapoJia ¢ pasjiiyHd HUBA Ha JIOCTBII JI0 CUCTEMATa;

- Bw®3MoXHOCT 32 H3roTBsIHE HAa JIOKYMEHTH: 32 (hakTypUpaHe U MPOTOKOJH 32 KOHCY-

MHUpaHa eHeprHs;

- Bw®3MoxHOCT 3a cileieHe Ha JaHHHUTE OT ypeIuTe B PEalHO BPEME;

- [IpmHO rpadmyHO ¥ TAOIUYHO NpECTaBsIHE HA U3MEPEHUTE JIaHHU;

- Excnoprupane Ha 1aHHUTE B cTaHapTeH (ait;

- TloxazaHus 3a KaUeCTBOTO Ha eHeprusara: oryeT, cbriacHo EN 50160.

EdexruBHoctra, kosito Mmoxke Smart Grid a npeocTaBu Ha eJiHa elNeKTpOCHepruiiHa
CHCTEMa O3HAauaBa, 4€ MOACTAHIMATA TPAOBa [a MOTYYH MO-3HAYUTEIHA POJISI B ,,AHTEIIH-
TeHTHOCTTA" Ha MPEXUTE.

Cucremara 3a aBTOMAaTH3alMs Ha MOJCTAHIMATA MOXKe Ja ObJe pasriexaaHa KaTo
JICLIEHTPAJIM3UPaH LIEHTHpP 3a yNpaBJeHUE, KOWTO JaBa Bb3MOXKHOCT Ha Mpexara Ja ObJe
no-eukacHa M TO-HAAEKIHA. ABTOMATH3ALMATA HA MOJICTAHIIMUTE MOXE Jia J0Bele 10
orepaTHBHA CbBMECTUMOCT, PA3Npe/IeiieH HHTEIEKT, HHTErPUPaHN KOMYHUKAIIUU U CHCTe-
MU 32 TIOBHIIEHA pabOTOCIOCOOHOCT M HAAEKIHOCT Ha 000py/IBAaHETO, MpeXara M JI0CTa-
BSIHETO Ha EJIEKTPOCHEPIusl.

B cucremara Ha EnexTpoeHepruiifHusi CHCTEMEH ONepaTop ce M3rpaxkjaaT M Taka Hape-
gyeHure ,,ONnopHH MyHKTOBE ', KOUTO IIE CIIy>KaT KaTO KOOPJMHAIIMOHHU IIEHTPOBE 3a YII-
paBiieHHE Ha HOBOM3TPAXKJaHATa CHCTEMa, KbM TSIX BeUE ca MPUCHEIUHEHH IIBPBHUTE IOJI-
CTaHIINH, KOUTO IIIe paboTsT 6e3 JeKypeH MepCcoHal.

TaxuBa, HapuMep, ca TmoAcCTaHImHTE ,,BprOHUTA®, ,,ckbp namycTpus, ,,Enun Ile-
mua®, ,Ilepyn”, npucvemuaenn ksM OIl ,,Codus tor, ,IlmeBen wu3zTokx", ,Pycams®,
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LApaHoBo®, . Kepasuna®, ,Bpama 1%, ,Monrana®, npucsenunenu kvm OIl ,IlneBen®,
,»Anoena”, ,baboso®, ,Jlymoropue®, ,,Cummcrpa“, ,Kyopat™, ,JdpbcTbp®, ,,Hcmepux*,
,AynoBo®, ,,bamuuk®, npucseaunenu kM OIl ,,Bapua®, ,byprac — uentsp®, ,,byprac —
uapycrpus”, ,,Camapa®, ,XKenesnwk“, , Auitoc”, ,Pubapu“, ,Xemmoc“, ,,Co3omon®,
npucbenuHenu kbMm OII ,,Crapa 3aropa®, ,,Kanuran Iletko®, ,,[Inosaus 2%, , Becenuane®,
HJlayra®, ,,Oumunoso®, ,,Cmonsan®, , Xpucro bores”, ,Jumursp Kanes®, ,,XackoBo®,
LApmuao,  Kbpmkam™, mpuckeauaeru koM OI1 , ITnoBaus*“n mp.

IIpe3 2019 . cucteMu 3a TUCTAHITMOHHO YIpaBJICHHE ca M3rpaneHu B 31 moaCcTaHINH,
mpe3 2020 r. — 52. Ogaxsa ce mpe3 2021 1. ma 6baT JOU3TPaZCHNA TaKMBA CHCTEMH B OIS
27 moacraniyy, a B nepuoaa 2022 r. — 2028 r., me 0baaT aBTOMaTH3UpaHH ome 34 pas-
npenenutenun noactanipu ot ECO. ToBa o3HauaBa, e moBede oT 50 % OT OCHOBHHTE
CHCTEMHH CHOPHKEHHS IIIe OBIaT MOATOTBEHM Ja OBIaT YacT OT €Ha ChbBPEeMEHHA HHTEIN-
ICHTHA CHEpruiiHa Mpeka. TakuBa MOJCTAHIMK CE U3rPAKIAT U OT ONCPATOPUTE HA CIICK-
TPOPA3MPEACTUTSITHUTE MPEIKH.

H3Boau:

[Ipuiaranero Ha HOBHUTE JUTUTAIHM TEXHOJOTHUHU B EIEKTPONPEHOCHUTE U EJIEKTPO-
CHAOUTETHUTE CUCTEMH IIE JAaJ¢ BH3MOXKHOCT TOJISIMA YaCT OT TEXHOJIOTHYHUTE TIPOIIECH
Jla ce U3BBPIIBAT 0€3 MPSAKOTO yYacTHe Ha JIS)KYpeH IepcoHai. ToBa IIe HaMaid pucKka oT
€JIEKTPO3IIONONYKH, JBJDKAIIN Ce Ha TPEITHA MAHUITYJIAITUH HIH Ne(EKTH 10 ChOPBKCHUS-
Ta. [IbpBa cTHIIKA B TOBAa OTHOIIICHHE € M3TPaKIaHe Ha CHCTEMaTa 3a OIIepaTHBHO YIpaBie-
HHUE Ha pasmpeleTUTeTHUTE IOACTaHINK 0e3 ydacTHe Ha PEMOHTECH WM OINEPaTHBEH Iep-
conais. ToBa Iie HaMajI MHOTOKPATHO TPYIOBHUSI TPAaBMATH3bM U 1€ TOBUIITH 3HAYUTEITHO
HUBOTO Ha TeXHHYecKaTa 6€30MacHOCT IpH paboTa B CHEPTUIHHS CEKTOP.
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