Mopeni mnporHosyBaHHsl 3aJHIIKOBOrO0 pecypcy i ONIHKM PH3MKY MOIIKOIKEHb
€JIEKTPOOOJIAJTHAHHS €JIeKTPOCTAHLINA B yMOBaxX He4yiTKOI iH(opmauii nmpu 30ypeHHsIX B
ejiekTpoeHepreruyHiii cucremi (EEC)

Mopenn 1NpOrHO3MPOBAaHHMSI OCTATOYHOIO pecypca M OLECHKH PHCKAa NOBpeKIeHH
3JIEKTPOOOOPYIOBAHMS JJIEKTPOCTAHUMH B YCJIOBHSAX He4yeTKOW uHGopMauuu npu
BO3MYIICHHUSIX B 3JIEKTpO3Heprernyeckoi cucreme (33C)

Models of residual life forcasting and astimation of risk of power station equipment
failures in the conditions of information illegibility in case of disturbancy in the Electric
Power System (EPS)

1. Howmep nep:xaBHoi peectpanii Temu - 0107U002747, KBHT/L 1.213.14.02 YK 621.311
2. Haykosuii kepiBHuk - 1.1.H., pod Kocreper M.B., Kocrepesr H.B., Kosteryev M.V.
3. CyTb po3po0ku, OCHOBHI pe3yJbTaTH.

Ykp.

KoMmriekcHe ~ BHpimieHHS ~— 3adad  MPOTHO3YBaHHS  3QJIMIIKOBOTO  pPecypcy
eJeKTpooOIaHaHHs enekTpocTaniii 1 miacucteM EEC Ta omiHKM pU3HMKY 3HIKEHHS HAAIMHOCTI
€JIGKTPONIOCTAUYaHHS MPH BIIMOBAaX €NEKTPOOOJIaHAHHS BiAOYBAa€ThCS B YMOBaX HEYITKOCTI,
HEMOBHOTH 1H(MOpMaIli Ta NPAKTUYHOI BIJICYTHICTIO MAaTEMaTUYHOTO OIHKCY MPOIECIB B
eJIeKTpOOOIaHAHHI Il BU3HAYCHHS 3QJIMIIKOBOTO pecypcy. Tomy uis BUpILICHHS 3aBIaHb
poOOTH BUKOPHCTaHI Cy4acHi JOCATHEHHsI B 00JIACTI MITYYHOTO 1HTEJIEKTY, 30KpeMa €KCIepTHi
CUCTEMH, IICHTPAIbHUM EIIEMEHTOM SKUX € 0a3a 3HaHb Ta MEXaHI3M HEYITKOTO JIOTiYHOTO
BUCHOBKY.

B po6orTi 3arponoHoBaHo i 00IPYHTOBaHO METOAM 1 MOAENI st opMyBaHHS 06a3u 3HAHb
eKCIIEPTHOI CHCTEeMHM TIATPUMKHA TPUAHATTS pilleHsh 10 3a0e3medeHHI0  HaAiiHOCTI
€JIGKTPONIOCTAUYaHHS  CIIOKMBAdiB. B  AKOCTI IHTErpajJbHOrO IOKAa3HUKA 3alpOIIOHOBAHO
BUKOPUCTAHHSI PU3HMKY MOPYIICHHS €JIEeKTPONOCTauYaHHs, KU BPaxoOBY€ IMOBIPHICTh BiJIMOBH
eJIEKTPOOOIaJHAHHS, IMOBIPHICTh BUHUKHEHHS aBapiiiHOI cUTyalil 3a OZHMM i3 CIIEHapiiB, a
TaKOXX 30UTKH €KOHOMIYHOT'O, MaTE€PiajIbHOTO Ta COLIATILHOTO XapaKTepy.

B ymoBax oOMexeHOl KiJIbKOCTI JOCTYIMHOI iH(opMarlii Ta BiICYyTHOCTI MaTeMaTHYHOTO
OTHUCY TIPOIIECIB B E€ICKTPOOOIIaIHAHHI BUPIMICHHS 3a/1a4i 3/IIMCHIOETHCS HAa OCHOBI HEUITKHX
Mojeneil  enexkTpooOnagHaHHA (BUMHKaua Ta TpaHcopmaropa). B sxocTi  BXimHHX
JIHTBICTUYHUX 3MIHHMX HEYITKOI MOJEi BUMHKaua MPUHHATO MEXaHIYHHH Ta KOMYTalllHUI
pecypc, B SKOCTI BHUXIAHOI 3MiHHOI — CyO0’€KTMBHA IMOBIPHICTH BIJMOBH BUMHKada (200
CIpalbOBaHUN pecypc). 3 METOO MiJIBHINECHHS JOCTOBIPHOCTI OIIIHOK PE3yJIbTATIB MO HEUITKIM
Mojeni BUMHKaua Oyna BHKOHAaHA IapaMeTpUYHa iAeHTHdIKalis mapaMeTpiB (yHKIIIH
MPUHAICKHOCTI 3 BHUKOPHCTAHHSIM EKCIIEpUMEHTaIbHOI BUOIpkU. [lOpIBHSHHS pe3ynbTaTiB
PO3paxyHKy iIMOBIpHOCTI BiIMOBH BHMHKada 3a HEYITKOI MOJEIUIIO 1 pealbHOI TEXHOJIOT14HOI
BIJIMOBH I10Ka3aJl0 BUCOKY CTYMiHb 301KHOCTI, IO MiJATBEP/UKYE aCKBATHICTh HEYITKOI MO
BHMHKAYa.

Po3pobiiena HewiTka MoOAENb TICAIPEMOHTHOTO CTaHy BHMHKAa4a, sKa JI03BOJISIE
BU3HAYUTH BiJHOBIECHHS CIIPAI[LOBAHOTO PECYPCY MICIS PEMOHTY.

JInsi TpOTHO3YBaHHS 3aJIMIIKOBOTO PECYpPCy €JNEeKTPOOOIaTHAHHS 3allpOIIOHOBAHHUN
HEUITKUN perpeciiHuil aHaii3, npu SKOMy pPO3BUTOK 3MiHIOBAaHHS PECypCy y 4aci MpencTaBlIeHO
y BUTISAI HEYITKOTO 4YacoBOTO psy, SKWUH TMpEINCcTaBiisie COOOK JEsIKy BIOPSAKOBaHY
MOCJIIOBHICTh CIOCTEPEKEHb HAJ 3MIHIOBAaHHAM Yy 4Yaci pecypcy, NMpH YMOBi, IO (QYHKIs
MPUHAICKHOCTI 3AIMIIAETHCSA HE3MIHHOK. BiAMOBIIHO 0 1BOTO MiAXOAy HEUITKI KOeilieHTH
perpeciiiHoi Mojeni BH3HAYAIOThCS TaKUM YWHOM, IO OIIIHCHWH HEYITKUH BUXII Mae
MIHIMQJIBHUN HEYITKMA PO3KHUJ, SKHH 3aI0BOJIBHSE 3aJlaHOMYy CTYIEHIO BipOTITHOCTI, SKa
3a1a€ThCS K Mipa CYMDKHOCTI MDK BUXIIHUMH JaHUMH Ta MoJeIo perpecii. s



HiATBEP/KCHHS a/IeKBATHOCTI PO3POOJICHUX HEYITKUX PErpecifHuX Mojesiell MpPOrHO3YBaHHS
3QIIMIIIKOBOTO pecypcey cuiioBoro TpaHchopmaropa Ha npukiaai TJH — 10000/110 KaniBcekoi
I'EC Oynu BUKOHaHI pO3paxyHKH 3aJMIIKOBOTO PECypCy 3a MmapaMeTpamu, II0 BH3HAYAIOTHCS
OXAM, 5Kl TOKazald, IO TEPMiH BHUYEPHAHHSA PECYpCy MaCISIHOI 130JISIIii CHIIOBOTO
TpaHchopmaTropa CTaHOBUTH 4,2 POKM 1 BU3HAYAETHCS 3a JUHAMIKOIO 3MIHEHHS TaHTeHCa KyTa
JeNeKTPUYHUX BTpaT Macia.

JUns OLIHKM PHU3UKY eKCIUTyaTalii eIeKTpooOJialHaHHS CHCTEMH BIIACHUX MOTped
€JICKTPOCTAHIIIN PO3pO0JICHa HEUiTKa MOJENTb Ta JIEPEBOBUIHI 1€papXidyHl CTPYKTYypH CXEMU
(dakTOpiB pU3HKY, 32 JOMOMOIOI0 SKHX MOXKHA BHU3HAUUTH TEXHIYHY 1 €KOHOMIUHY CKJIaJOBY
pU3UKY Ha KOXXHOMY pIBHI i€papxii, a TaKOXX IHTErpajJbHUA PH3UK EKCIUTyaTarlii
eniekTpooOnagHanns mincucreM EEC mpu arperyBaHHi BIUIMBIB OKPEMHUX TPYH MapaMeTpiB, MPH
10 BY3JIOBOMY arperyBaHHi B yMOBaXx sIKICHOTO 1 KUJIbKICHOTO MPEJCTaBICHHS MapaMeTpiB.

3ampomnoHOBaHUI MiAXim JUIsl  OIiHKM IMOBipHOCTI BuUHUKHEHHS K3 1 BigMmoB
€JIEKTPOOOIaIHAHHS Ha 3a/IaHOMY IHTEpBaJll 4acy, KM BHUKOPUCTOBYE (YHKIIIO PO3MOILTY
IMOBIPHOCTI BIIMOBM €JEKTpooONaJHaHHA Ha 0a3l CTAaTUCTHYHUX MJAHUX TeHepaIbHOI
CYKYIHOCT1 Bi]MOB JIaHOTO THUITY OOJaJHaHHS 3 YTOYHEHHSM IHJWBIIYyaJbHUX XapaKTEPUCTUK
KOHKPETHOI OIMHUIII 00JaIHaHHS O MOMEHTY CIIOCTEPEKEHHS.

JIOCTOBIpHICTh OTPUMAHUX PE3YyJIbTATIB MIATBEPUKYETHCS TOPIBHAHHSAM  OIIHKH
TEXHIYHOTO CTaHy BHMHKauiB Ta TpaHCPOPMATOPIB, IO MHPOBOJWINCH 3 BHUKOPHCTAHHIM
HEYITKMX MOJENeH, 3 pealbHUMH eKcIiuTyatariiaumMu nanuvu  Ha KaniBeskii T'EC,
Juinposebkiit 'EC, a Takox po3paxyHKaMu JUisl By3/1a HaBaHTaKEHHs KPYITHOTO IIPOMHUCIOBOTO
MiTPUEMCTBA.

Poc.

KommnekcHoe — pemieHume  3ajad IPOTHO3UPOBAHMA ~ OCTATOYHOTO  pecypca
AIIEKTPOOOOPYIOBAHUS JNIEKTpOocTaHIM W monacucteM IIC U OIEHKU pPHCKA CHIDKEHUS
HaJIeXKHOCTH 3JIEKTPOCHAOKEHMSI TIPU OTKAa3axX 3JIEKTPOOOOPYAOBAaHMS MPOUCXOIUT B YCIOBHIX
HEYETKOCTH, HEMOJHOTH MH(OpPMAIMM M TMPAKTHYECKUX OTCYTCTBUEM MAaTEMaTHYECKOIrO
ONHUCaHWs  TPOLECCOB B DIEKTPOOOOPYJOBAaHWUU s OHPEIENCHHs  OCTaTOYHOIO
pecypca. [Toatomy s pemeHus 3afad pabOThI HCIIOJIb30BaHbl COBPEMEHHBIE JOCTHKCHHS B
00J1aCTH HMCKYCCTBEHHOI'O HHTEIUIEKTa, B YAaCTHOCTH OJKCIIEPTHBIE CHCTEMBI, LEHTPAIbHBIM
3JIEMEHTOM KOTOPBIX SIBIIsiCTCA 0a3a 3HAHUN M MEXaHWU3M HEUETKOTO JJOTMYECKOTO BBIBO/A.

B pabote mpemyioxkeHbl 1 0O0O0CHOBAHBI METOJBI U MOJECTH sl (hOPMUPOBAHHS 0a3bl
3HAHUH SKCHEPTHOW CHCTEMBI MOAJCPKKU MPUHATUS PEIICHUI Mo 00eCIeYeHUI0 HaJeKHOCTH
JIeKTpocHAOXkeHUs norpebuteneil. B kadyecTBe MHTErpajJbHOro moKas3aTeias MpeIiokeHO
UCIIOJIb30BAaHUE PHCKA HAPYIICHHS AJIEKTPOCHAOXKEHMS, YUMTHIBAIOIIETO BEPOATHOCTh OTKa3a
3JIEKTPOOOOPYIOBAHUS, BEPOSITHOCTh BO3HMKHOBEHHUS AaBAPMMHON CUTyallud IO OJHOMY H3
CIICHApHEB, a TaKXe YOBITKM SKOHOMHUYECKOTO, MATEpHAIBLHOIO M COLMAIBHOTO XapakTepa.
B ycnoBusx OrpaHMYeHHOTO KOJHMYECTBA JOCTYNHOW HMH(pOpPMAlUM M  OTCYTCTBHUSA
MaTeMaTHYECKOTr0  OMHMCAaHUS IPOLECCOB B  BIEKTPOOOOPYIOBAHUHU  pEIIEHUE  3a/aud
OCYILECTBIISICTCSI HAa OCHOBE HEUETKUX MOJENeH 3IIeKTpooOOpynoBaHus (BBIKIOYATENS U
Tpancpopmaropa). B kadecTBe BXOIHBIX JUHTBUCTHUECKUX IEPEMEHHBIX HEYETKOH MOJAEIH
BBIKJIFOUATENS] IPUHATO MEXAHWYECKMM M KOMMYTAlMOHHBIA PECypc, a B KaueCTBE BBIXOJHOU
NEPEMEHHOM - CyObEKTHBHAs BEPOSTHOCTh OTKa3a BBIKIIOYATENs (MM cpaboTaHHbIH pecypc). C
LIEJIBIO TIOBBIIIEHHSI JOCTOBEPHOCTH OLIEHOK PE3Y/IbTAaTOB IO HEYETKOM MOJENN BBIKIHOYATEIIs
ObUIa BHIMOJIHEHA NTApaMeTpUUecKas WACHTU(UKALUS TapaMeTpoB GYHKIUN TPUHAIICKHOCTH C
UCIIOJIb30BaHUEM KCIIEPUMEHTAIbHON BbIOOpKH. CpaBHEHHUE pe3ybTaTOB PacyeTa BEPOSITHOCTH
OTKa3a BBIKJIIOYATENS 110 HEUYETKOM MOJENIN M PEAJbHOr0 TEXHOJIOIMUYECKOI0 OTKa3a IoKa3ajio
BBICOKYIO CTENEHb COBMAJCHMs, IOATBEPKIAIOIIEr0 aJEKBaTHOCTh HEUYETKOW MOJEIH
BBIKJIFOYATEIIS.

Pa3zpaGorana HedeTkas MOJENb MOCIEPEMOHTHOIO COCTOSIHHS BBIKJIIOYATENs, KOTOpas
MIO3BOJIIET ONPEAEINTh BOCCTAHOBIIEHNE N3HOIIEHHOTO pecypca Mocjae pEMOHTA.



JUisi TpPOTHO3UPOBAHMS OCTATOYHOTO pecypca 3JIEKTPOOOOpYIOBAHUS IPEIIOKEH
HEYETKHI PEerpecCHOHHBIN aHaiu3, IPU KOTOPOM pa3BUTHE M3MEHEHHsI pecypca BO BpEMEHU
MPEJICTABICHO B BUJIE HEYETKOTO BPEMEHHOTO Psijia, KOTOPBIA MPEICTABISIET COO0H HEKOTOPYIO
YIOPSA0YEHHYIO MTOCIIEI0BATEIbHOCTD HA0MI0IeHNI HaJl U3MEHEHHEM BO BPEMEHH pecypca, Ipu
YCIIOBUH, YTO (PYHKIHS MPUHAJICKHOCTH OCTaeTCs Hem3MeHHOU. COrllacHO 3TOMY MOIXOIy
HEYETKHE KOIPPUIIMEHTHI PETPECCHOHHON MOJETH OMNPENeIOTCS TakKuM o0pa3oM, dTO
OLICHECHHBI HEYETKUH BBIXOJ HWMEET MHHHMAJbHBI HEYEeTKUH pa3dpoc, KOTOPBHIA
YIIOBJIETBOPSIET 3aJaHHOU CTENEHU JOCTOBEPHOCTH, KOTOpas 33JaeTCs KaK Mepa COBMECTUMOCTH
MEXAY HMCXOJHBIMH JaHHBIMHU W MOJIEIbI0 perpeccuu. s MoATBEpKAEeHUs aJeKBaTHOCTU
pa3paboTaHHBIX HEYETKHX PErPEeCCHOHHBIX MOJeNel MPOTrHO3MPOBAHUS OCTATOYHOIO pecypca
cuioBoro tpanchopmaropa Ha nmpumepe TIH - 10000/110 Kanesckoit '9C Obud BBITOTHEHBI
pacueTbl OCTAaTOYHOI'O pecypca Mo mapaMmerpam, Kotopele ompeaenstorcss OXAM, koTopble
MOKa3ajf, YTO CPOK HCYEpIaHUs pecypca MacCIsTHONW HW3OJSIIHH CHIOBOTO TpaHchopMaropa
cocrtapisieT 4,2 rojia u onpeAesnseTcs N0 JUHAMUKE U3MEHEHUS TaHTe€HCa YIJla JUAJIEKTPHYECKIX
MOTEPh Macia.

Jljis OIleHKH pHCKa IKCIUTyaTallMK 3JEeKTPOOOOPYIOBAHUS CUCTEMbI COOCTBEHHBIX HYX]I
AIIEKTPOCTAHIIUN pa3paboTaHa HedeTKass MOJACIb U JPEBOBUIHBIE HEPAPXUICCKUE CTPYKTYPHBIC
cXxeMbl (PAKTOPOB pHCKA, C TOMOIIBIO KOTOPBIX MOXHO OIpPENEIUTh TEXHUYECKYI0 U
HKOHOMHUYECKYIO COCTABJISIOLIYIO PUCKA HA KaXKJOM YPOBHE HEPApXUH, a TAKKE UHTETPaIbHBIN
PHCK SKCIUTyaTalluu 3JIEKTpooOopymoBanus moacucteM DDC mpu arperupoBaHUM  BIIMSHHUI
OTJIENIbHBIX TPYII NapaMeTPOB, U MPU MOY3JI0OBOM arperipoOBaHUU B YCIOBUSIX KAUYECTBEHHOTO U
KOJIMYECTBEHHOTO MPEICTAaBICHUS TapaMeTPOB.

[IpemyioxeHHbI MOAXOA JUIsl OLEHKH BEpOSTHOCTH BO3HUKHOBEeHHMs K3 u oTka3oB
3EeKTpooOOpyIOBaHUSl HAa 33JaHHOM HMHTEpBaje€ BpPEMEHHU, KOTOPBIH HCMONb3yeT (YHKIUIO
pacmnpeneneHrss BEpOSTHOCTH OTKa3a 3JIEKTPooOOpyAoBaHMs Ha 0a3e CTATHCTHUYECKUX JAHHBIX
reHepalbHOM COBOKYIIHOCTHM OTKa30B JaHHOTO THUMa OOOpPYJOBaHHMS C yTOYHEHHEM
WHAVBUAYAIbHBIX XapaKTePUCTHK KOHKPETHOW eAWHMIIBI OOOpYIOBaHHMS 1O MOMEHTa
HaOJIFONEHU .

JIOCTOBEpHOCTh MOJYYEHHBIX PE3yJbTAaTOB IOJATBEPHKAACTCS CPABHEHUEM OLICHKHU
TEXHUUYECKOTO COCTOSIHUSI BBIKJIIOYATeNe M TpaHCPOpPMATOPOB, KOTOpPbIE TNPOBOJUIHNCH C
UCIIOJIb30BAHUEM HEYETKUX MOJENEl, € pealbHbIMH HKCIUTyaTallMOHHBIMU JIaHHBIMU Ha
Kanesckoit I'DC, [duenposckoii I'DC, a Takxke pacueramu sl y3ja Harpy3kud KpYIHOTO
MPOMBILIUIEHHOTO MPEIPUATHUS.

AHIIL.

The complex solving of problems of forecasting of residual life of EPS power stations
and subsystems electrical equipment and estimation of risk of power supply reliability
decreasing in case of electrical equipment failures is in the conditions of an illegibility,
incompleteness of the information and practical absence of the mathematical description of the
electric equipment processes with the aim of determining the residual life. Therefore for problem
solving of study modern achievements in the field of an artificial intellect, in particular the
expert systems, which central element is the knowledge base and the mechanism of an indistinct
logic conclusion, were used.

In this study the formation methods and models of knowledge base of expert system of
decision-making support on maintenance of consumer power supply reliability are offered and
proven. As an integrated indicator the use of risk of infringement of the power supply
considering probability of refusal of electric equipment, probability of occurrence of an
emergency on one of scenarios, and also losses of economic, material and social character is
offered.

In the conditions of the limited amount of the accessible information and absence of the
mathematical description of processes in electric equipment the problem decision is carried out
on the basis of indistinct models of electric equipment (the switch and the transformer). As



entrance linguistic variables of indistinct model of the switch it is accepted a mechanical and
switching resource, and as a target variable - subjective probability of refusal of the switch (or
the worked resource). For the purpose of increase of reliability of estimations of results on
indistinct model of the switch parametrical identification of parameters of functions of an
accessory with use of experimental sample has been executed. Comparison of results of
calculation of probability of refusal of the switch on indistinct model and real technological
refusal has shown high degree of the coincidence confirming adequacy of indistinct model of the
switch.

The indistinct model of the post-maintenance conditions of the switch, that allows
defining the restoration of the worn out resource after maintenance is developed.

For forecasting of a residual life of electric equipment it is offered the indistinct
regression analysis whereby the time changing process of residual life is presented as an
indistinct time series which is an ordered sequence of observations over residual life time
changing provided that accessory function remains invariable. According to this approach
indistinct factors regression models are defined in such a manner that the estimated indistinct
output has the minimum indistinct disorder which satisfies the set degree of reliability which is
set as a compatibility measure between initial data and regress model. For acknowledgement of
adequacy of the developed indistinct regression models of forecasting of a residual life of the
power transformer, for instance “T/IH - 10000/110” at Kanivska HYDROELECTRIC POWER
STATION there were calculated the residual life with the use of parameters which are defined by
the PHISICAL AND CHEMICAL OIL ANALYSIS, that have shown, that term of exhaustion of
a resource of oil isolation of the power transformer makes 4,2 years and is defined on dynamics
of change of a tangent of a corner of dielectric losses of oil.

The indistinct model and treelike hierarchical block diagrams of risk factors with which
help it is possible to define a technical and economic component of risk at each level of
hierarchy, and also is developed for an estimation of risk of operation of an electric equipment of
system of own needs of power stations integrated risk of operation of an electric equipment of
EPS subsystems at aggregation of influences of separate groups of parameters, and at unit-by-
unit aggregations in the conditions of qualitative and quantitative representation of parameters.

The offered approach for the estimation of probability of occurrence short-circuit failures
and electrical equipment failures in the set interval of time with the use of probability-
distribution function of electrical equipment failures on the basis of statistical data of a general
failures population of the defined type of equipment with specification of individual
characteristics of a concrete equipment unit to the supervision moment.

The obtained results reliability has been proven by comparison of estimation of the
technical state of switches and transformers which was conducted with the use of unclear
models, with the real operating information on Kanivska HYDROELECTRIC POWER
STATION, Dniprovska HYDROELECTRIC POWER STATION, and also by calculations for
the knot of loading of major industrial enterprise.

4. HasiBHiCTb OXOPOHHHUX JOKYMEHTIB HAa 00°‘€KTH NPaBa iHTeJIeKTyaJbHOI BJIACHOCTI
3a pe3ynbraTaMd poOOTH OTPUMAHO MATEHT.

5. TlopiBHsAHHS 3i CBITOBUMH aHAJIOraMU
Pe3ynbraT BiINOBiAIOTH CBITOBOMY piBHIO. OTpHMaHi pe3ylbTaTH B LIJIOMY, JH03BOJIATH
BIIPOBA/DKYBATH pecypco30epirarodi TEXHOJIOTII B C€HEPreTUKy YKpaiHW, [0 JT03BOJUTH
MOKPAIIUTH SKICTh €NEeKTPOCHEPTii, 36KOHOMUTH EHEPropecypcu Ta CHPOBHHY, a TaKOXK
3MEHIIUTH 3HOC 00JIaIHaHHS.

6. ExoHoMiuHa NpuUBalIMBICTH /151 IPOCYBAHHS HA PUHOK

7. TloTeHuiiiHi kopucTyBaui



10.

11.

Pesynbrat  pobGoTM MOXYyTh OyTH BOPOBQDKEHI Ha EIEKTPOCTAHLIAX YKpaiHw,
eHepro30yToBUX  KOMMAHIAX, B CHCTEMax EHEProNOCTa4aHHS KPYHMHHUX IPOMHCIOBHX
i IPUEMCTB.
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