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LIMPPOBLIE TEXHOJIOTMUAU B
OMNEPATUBHO-AUCIIETHEPCKOM YIIPABJIEHUHU

M PPOBBIE TEXHOJIOI'MM B OITEPATVBHO-JUCIIETYEPCKOM YIIPABJIEHIL.

Xne60B A.B., Ocranun A.IO.
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IIndpoBbIe TEXHOTOTHI, HAUMHAL C ITOCJIe{HEl TPETU IPOLILIOro BeKa IIPOHMKAOT BO Bee cephl YeI0BeUeCKOIt
JeaTeNIbHOCTI. BhIcTpoTa IIpoTeKaHNs IPOLIeCCOB, 3HAUNTEIbHBII 00bEM MH(POpMAIIIL, IIOCTOSHHOE YCIOKHEHIe
9HEProcuCTeMBI — (paKTOpHI, 00YCIABIMBAOIIVIE HEOOXOMOCTD MICIIONb30BAHMS [M(PPOBBIX TEXHOJIOIII

B OIlePaTUBHO-AMCIETIYEPCKOM YIIPABICHMIA.

K xonuy 70-x — Hayasmy 80-X rOZOB ABAALIATOrO BeKa IIOSBIJINCH IepBble IM(ppPOBble MHPOPMALIMIOHHO-
YIpaBISIOLIYe CYCTEMbI Ha yPOBHE KPYIIHBIX 9HEprooObeKTOB U sHeprocucreM. Tak, B 1982 rogy B O3C
Cubupu BrepBble 6b11a BHEAPEHA LM(PPOBas CUCTeMa aBTOMATIYeCKOTO PETyIMPOBAHNS YaCTOTHI I MOILTHOCTI
(APYM).

B nacrosdiiee BpeMs BeileICTBYE 3HAUNUTENBHOTO YIYUIlIeHNS TeXHNUECKUX ¥ 9KOHOMIUECKIX XapaKTepUCTUK

L (PPOBBIE TEXHOJIOTUY BHEAPIIOTCS BO MHOTVIE [{EJIOBBIE IIPOLIECCH IHEPTETUUECKIX KOMITAHMIL.

Ilpu ompegesieHIY HaIIpaBIeHUIT BHeAPEHVS LM (PPOBBIX TEXHOJIOTMIT MCIIOIB3YIOTCS CIIe/ Y OIIyIe IIPMHI{AIIBL:

X BHepsieMast TEXHOJIOTHS JOJDKHA 06eCIIeYNBaTh PEAbHBII IIOJI0KUTEIBHBI 3¢ deKT;

X BHepeHIe TeXHOJIOTUIL JOJKHO COOTBETCTBOBATH 3alayaM, 3aKPEILIEHHBIM 3aKOHOIATEIBHO;

X HOBBIE TEXHOJIOIMY He JOJDKHBI IIPMBOMNTE K JOIIOJHUTEIBHOI HAarpy3Ke Ha II0TpeOuUTeelt;

X He0oOX0aMMO KOOPAMHMPOBATh BHeApeHVEe [M(PPOBBIX TEXHOJOIMII MEXAY KOMIIAHUSAMI OTPACIV IS
JOCTIDKEHMS CMHEpreTnueckoro sddexra.

HUcxons us ykazanubix nprHIUIoB AO «CO ESC» ompeesreHbI IPUOPUTETHBIE HAIPABIEHUS « I(PPOBA3ALIII»:
X nucraHIMOHHOE yIpaBieHue 000pyIOBaHMEM M YCTPOVICTBAMY IIOACTAHII, aKTUBHON M PEaKTUBHOIL
MOIITHOCTBIO COTHEUHBIX 3JIEKTPOCTAHLINIL;

X umdpoBoe MomenpoBaHme S3HEProCUCTEMBI Ha ocHOBe ctaHaapTos CIM;

X cucrema MmoHuTOpMHra 3anacos ycroitunsoctu (CM3Y);

X nenrpanmsoBaHHas cucTeMa npornBoaBapuitHoit asromaruku (L{CITA);

X neHTpanm3oBaHHas CucTeMa aBTOMATIYECKOTO perynypoBanus yactorsl 1 MornHoctu (UKC/LC APUM);

X neHo3aBucuMOe noTpebieHNe Ha OIITOBOM PBIHKE 3JIEKTPOSHEPI M.

ITpy BHeApeHMM HOBBIX TEXHOJIOTMII Oy AT IOy ueHbI 3¢ (eKTHI A1 COOCTBEHHMKOB 060pYLOBaHs, ITOTpeOuTeelt
U TIOBBICUTCS HaEXHOCTb pabOThI 9HEPTOCUCTEMBL.

BuegpeHMe IMCTaHIMOHHOTO YIIPABIeHNS TOACTAHLMSIMM IPUBEIET K CHIDKEHIIO PACXOI0B IJIf COOCTBEHHIKOB
nonpcrauumit (TAO «Poccern», ITAO «PCK E9C», OAO «CeTeBass KOMIAHNSA»), CHIGKEHNIO CTOMMOCTI
9JIEKTPOHEPTIN AJIS IIOTpe6ITe el 1 ITOBBIIIIEHIIO KaueCTBa YIIPaBIeHIS 9JIeKTPOIHEPTeTUUECKIIM PEKIMOM.
Cosznanne u ucronb3oBanye CIM-Mopesneli MO3BONINUT 06eCIIEUNTh BCeM CYyObEKTaM 3JIEKTPOIHEPTeTUKI
nHGPOPMAIVOHHBIIT 0GMEH C UCIIOIb30BaHMEM eJIHOI0 CTaHAapTa, CHI3UTD PACXObI Ha CO3T[aHMeE U ITOAAep KaHIe
B aKTyaJIbHOM COCTOSHIII MOJIeJIell 9HeproCHCTeMBbI, CHI3UTD PACXObI HA MHTETPALI0 aBTOMATU3MPOBAHHBIX
CHICTE€M PA3JIMYHBIX IIPOM3BOIITEIEI.

Vcnonb3oBanre CM3Y mosBoisger 06ecednTs MaKCHMAIbHOE MCIIOIb30BaHIE IIPOIYCKHOT CIIOCOOHOCTI
3JIEKTPIUECKOJL CeTI, YTO IIOBBICUT KOHKYPEHIIIIO Ha OIITOBOM PBIHKE 3JIEKTPO3HEPTI I I IIPUBEAET K CHIDKEHIIO
L{eHBI IS IIOTpeOUTETIEIL.

Buenpenne IICITA mpuBesio K YMeHBIIEHNIO IIOCTIECTBIIT aBapUITHBIX COOBITHI A1a noTpebureneit 03C
Cubupu B pesyJbTaTe CHIDKEHIS BEJIMYIH MOIITHOCTH OTKJII0OYaeMOIl Harpy3Ki ToTpeOuTetell Ha BeIUUNHY

0o 660 MBT.

Ipumenenne IIKC (IIC) APYM obecrieunBaeT MOBBILIEHIE KAUECTBA PETyINPOBAHIII YaCTOTHI I IIEPETOKOB
AKTUBHOJ MOIIHOCTY U II03BOJIIET YBEJIMUYNUTh OOMEH MOILHOCTY IO MEXCUCTEMHBIM KOHTPOJIMPYEMbIM



CeuyeHVSsIM TIPU COXpaHEeHNY HaeKHOCTY ITapajuleIbHON paboThl 9HEPTOCUCTEM.

Hcnonb3oBaHNe MeXaHM3Ma LIeHO3aBICYMOTO ITOTpe6IeHIIs II03BOJISIET CHUSUTD 3aTPAThI IOTpeOuUTeIelt Ha
MOKYIIKY 3JIEKTPOSHEPTUI ¥ MOIITHOCTY Ha OIITOBOM PBhIHKE M OIITMMM3NPOBATD 3aTPY3Ky 3JIEKTPOCTAHIIVIIL.
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SUPPORT TO DECISION-MAKING DECISIONS AT OPERATIONAL VOLTAGE MANAGEMENT IN CON-
TROL POINTS.
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Digital technologies, starting from the last third of the last century, penetrate all spheres of human activity.
The speed of the processes, a significant amount of information, the constant complexity of the energy system
are factors that determine the need for the use of digital technologies in operational dispatch control.

By the end of the 70s - the beginning of the 80s of the twentieth century, the first digital information manage-
ment systems appeared at the level of large power facilities and power systems. So, in 1982, a digital system
for automatic control of frequency and power (ACFP) was first introduced in the UES of Siberia.

Currently, due to a significant improvement in technical and economic characteristics, digital technologies
are being introduced into many business processes of energy companies.

In determining the direction of digital technology implementation, the following principles are used:

X the introduced technology should provide a real positive effect;

X the introduction of technology must comply with the tasks set forth by law;

X new technologies should not lead to additional burden on consumers;

X it is necessary to coordinate the implementation of digital technologies between industry companies to
achieve a synergistic effect.

Based on these principles, JSC “SO UES” identified priority areas for the introduction of digital technologies:
X remote control of substation equipment and devices, active and reactive power of solar power plants;

X digital simulation of a power system based on CIM standards;

X resilience monitoring system (LMS);

X centralized emergency control system (CECS);

X centralized system for automatic control of frequency and power (CS ACFP);

X price-dependent consumption in the wholesale electricity market.

When introducing new technologies, effects will be obtained for equipment owners, consumers and the reli-
ability of the power system will increase

The introduction of remote control of substations will lead to lower costs for owners of substations (PJSC
ROSSETI, PJSC FGC UES, OAO Grid Company), reduce the cost of electricity for consumers and improve the
quality of management of the electric power regime.

The creation and use of CIM-models will enable all subjects of the electric power industry to exchange in-
formation using a single standard, reduce the costs of creating and keeping up-to-date power system models,
and reduce the costs of integrating automated systems from various manufacturers.

The use of LMS allows to maximize the use of the capacity of the electric network, which will increase com-
petition in the wholesale electricity market and lead to lower prices for consumers.

The introduction of the CECS has led to a reduction in the consequences of emergency events for consumers
of the Siberian Unified Energy System as a result of a decrease in the power of the disconnected load of con-
sumers by 660 MW.

The use of CS ACFP provides an increase in the quality of frequency and overflow control of active power and
allows you to increase the power exchange along the intersystem controlled sections while maintaining the
reliability of parallel operation of power systems.

Using the mechanism of price-dependent consumption allows to reduce the cost of consumers to purchase
electricity and capacity in the wholesale market and optimize the loading of power plants.
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