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BBenenue

Kputepuii sHeproappexTuBHOCTH U TOTEPh B JJIEKTPUUYECKON ceTu
SBJIIETCSI  B&KHBIM  [IOKa3aTeJeM  COCTOSIHUSI  CaMOM  CUCTEMbI  ydeTa
ANIEKTPOHEPTUU U SPPEKTUBHOCTH PaOOTHI IHEPrOCOBITOBBIX OpTaHU3ALIUH,
CHEIHMAIM3UPYIOMIUXCS HA MOCTaBKax 3JeKTposHepruu. [lo xaxmaomy BBOAY 3TOT
MOKa3aTesib TOBOPUT O TEKYILEM KOJUYECTBE HEPEIIEHHBIX BOIPOCOB, KOTOPHIC
HEOOXOJMMO pEIIUTh I CTPOUTENbCTBA, MOACPHU3ALMU U PEKOHCTPYKIHUU
anekTpoceTd. Takxke cieayer OTMETHTh HEOOXOAUMOCTb MPHUHSATHSA PEIICHUA B
TOM, 4YTOOBI MOBBICUTH 3PHEKTUBHOCTh, ¢ KOTOPOHl coOMparTcs (hUHAHCOBBIC
CpeIcTBa B pe3yJIbTaTe MOJb30BAHMS SHEPTHUEH, TTOCTABICHHON JIJIsl MOTpeouTenen
U Tak Jajiee.

JInss  NEWCTBUTENBHBIX TMOTEPh JJIEKTPUYECKOW SHEPIrUM  XaPAKTEPHO
BBICTYIIaTh B KA4YE€CTBE pA3HMUIBI MEXAY KOJMYECTBOM AJIEKTPOIHEPIHH,
NOCTYINUBIIEH B CETh OT JPYrUX KOMMYHAJbHBIX OpraHu3alvii, 1 KOJIMYEeCTBOM
3IIEKTPOIHEPTUHU, MOTPEOJICHHON HEMOCPEACTBEHHO MPUHUMAIOIIUMU OOBbEKTaMH,
MOJKJIIOYEHHBIMU K CETH, U NEepEJaHHONU JPYTUM OpraHU3ALMSIM.

Ha paHHBIE MOMEHT OTCYTCTBYIOT JOKYMEHTBI, KOTOpPBIE OIpPEACIISAIOT
MPABUJIO MO YCTAHOBJIECHHUIO B CETAX AJICKTPOIHEPrHH OaliaHca SHEPTUU U PeXUMa
pacyéTa HENOCPEJACTBEHHO €ro COCTaBHBIX d3JIeMEeHTOB. Heob0xoaumocTsb
paspemieHusi 3adad COCTOMT B TOM, YTO KOMIAaHHs, KOTopas mepenaért
AIEKTPUUECKYIO PHEPIHI0, JOKHA BO3MECTUTh JCHUCTBUTEIbHBIE TOTEPU IHEPTUU
10 CBOMM CeTsIM pacnpeneneHusi. B mpoiiecce pacuéra tapuda Ha ocyiiecTBlIeHHE
OIJIaThl YCIyr TepeAadyd »HHEPruM dSJIEKTPUUECTBA IO CETSIM KOMIIaHWUN
(cHaOXalIIUX SHEpPrueil) BKIIOYEH pa3Mep MOTepb DJIEKTPOIHEPTUU B
TEXHOJOTMYECKOM  IIJIaHe, SBISIONMXCA HOpMaTHBHBIMU. Vcmonb3oBaHMe
aBTOMATHU3MPOBAHHBIX CHCTEM YINpPABICHHUS B JIOOBIX OONACTAX JKU3HH U
NEATEIbHOCTH YEeJIOBEKa I03BOJISIET OCYIIECTBISATh TOYHBIA W JOCTaTOYHO
3¢ deKTUBHBIH OOBEMHBIM KOHTPOJb 32 MOTPEOJCHUEM DHHEPropecypcoB Ha

NpCANpusaATHH, IIOBbIIIAA JOCTOBCPHOCTHL YUCTA, OITHMHU3UPYA 3aTpaTbl Ha



PHEPropecypchl MW Jienasi >KU3Hb Oojee KOMQOpPTHOM © ynoOHOW. VYuer
HPHEPrOpeCcypcoB SIBJISIETCA CTPATETMYECKM BaXKHOM 3ajaueid, OT KOTOpPOH
HaIMpsAMYIO 3aBUCUT SKOHOMHKA JTFOO0W CTPaHBI.

dakTUYECKHE MOTEPH DIEKTPOIHEPTUU B OOJBIIMHCTBE CETEBBIX KOMITAHUM
IPEBBIIAIOT NOTEPU HEMOCPEACTBEHHO TEXHOJOTHYECKOro xapakrepa. [lostomy
OpraHu3alW¥, 3aHUMAsCh OIUIATOW (PAKTUUECKHX TIOTEPh DJIEKTPOIHEPTUU U
noyiyyasi KOMIIEHCAIlMI0O B pa3Mepe CTOMMOCTH MOTEPh (B TEXHOJOTHMYECKOM
BBIPOKECHHUHN ) AIEKTPOIHEPTHH, TIEPEHOCT MOTEPH B (GPMHAHCOBOE BHIPAKEHUE.

[lens paboThl — CHW)KEHUE TOTEPb DJEKTPUYECKOM SHEpPruM Ha
npousBoacTBeHHOM npeanpuatuu TOO «BARON» r. Anma-Ara.

3aja4u UCCIEA0BAHMS:

- pa3paboTaTh YCOBEPIICHCTBOBAHHYIO METOAMKY MPOTHO3MPOBAHUS
sHepronorpedienus ACKYD;

- OCYIIECTBUTh MPOrPaMMHYIO pealu3alri0 HEHPOCEeTeBOW MOJAENTU
nporuo3upoBanus suepronorpednenuss ACKYD;

— sKoHOMHYEeCKH 0bOocHoBaTh BHeapenne ACKYD wa wucciemyemom

NPEAIPUATHH.



I'naBa 1 XapakrepucTuka npeanpusTHs ]| CHCTEMBbI

3JIEKTPOCHAOKEeHUS

1.1 Kparkasi XxapakTepuCcTHKA MNPEeINPUITHS M €ro CTPYKTYPHBIX

noapasaesaeHun

Kammnanuss Baron Foods Limited npencrapmsier coOoil AUHAMHYHYIO U
yBakKaeMyl0 KaMIIaHUIO, POU3BOASAIIYI0 Tpoaykuuio B 3-x KapuOckux crtpanax
U3 3KOJIOTUYECKH YMCTHIX MPOAYKTOB. B HacTosiee Bpemsi Kammnanusi npou3BoauT
165 BumoOB npoaykiuid, cepruduimpoBaHHbix B cooTBeTcTBUU ¢ FSSC 22000.
Jluneiika ToBapoB Baron Foods Limited Bkirouaer B ceOs 3K30THUECKHE H
IYpMaHHbIE COYChl, KETUyMbl, CIELWH, MHILEBbIe JA00aBKH, MailloHE3 HHU3KOU
XKUPHOCTH, TTOJTUBBI JUISI cajiaTa, pa3iuyHble KOKTEWIH U Jp.

C momenTta ocHoBanusi B HosaA0Ope 1991 Baron Foods Limited mpoBoaut
NOJIMTUKY MHUPOBOTO JIUAEPCTBA B YAOBIETBOPEHUU KIHUEHTOB HOBATOPCKHUMU
nponykramu. llenmp Kammamum — ocraBaTbCd MHMPOBBIM JIMIEPOM B JAHHOU
WHAYCTPUU WU TpeajiaraTb MPOJIYKThI BbICOKOro kadectBa Kapubckoro crums, a
TaK)Ke MOCTOSIHHO (DOKYCHPOBATHCS HA JKENaHUAX nmoTpeduTenei [31].

CaMa KOMIMaHHA TaK XapaKTepU3yeT CBOIO MHCCHIO CIEAYIOUIMM 00pa3oMm:
«B Hamem MOCTOSSHHOM CTpeMJICHHMH K coBepleHCTBY, B Baron Foods Limited
pa3palaThIBalOT HOBBIE MPOAYKTHI KapUOCKOTO CTHJISL, KOTOPbIE OTIMYAIOTCA
BBICOKMM KayeCTBOM M 3aMeyaTesbHOH Mpe3eHTadenbHoCThio. [loaaep:xuBaembie
MOCTOSIHHOM MOTHUBAllU€ U BBICOKO KBAJIM(DUIIMPOBAHHBIM TIEPCOHAIOM, MbI
ONTHMUCTUYHO CMOTpUM B OyJyliee U CTPEMUMCS MPEAJIONKUTH TOIUTUKY
CO3J]aHusl JIOCTYIMHOM U TMPEKPACHOW MPOAYKIMHU JUIsl TOJIHOTO YIOBJIETBOPEHUS
HAITUX KIUEHTOBY.

Ha npousBoacTte kammnanuu 3aaeiictBoBano 6omuee 200 yenoBek. OCHOBHBIE
3aBoAbl pacnojiokeHbl B Cent-Jlrocuu, I'penage u Tpunwmpane u Tobaro.
OTnuuuTensHOM O0COOCHHOCTHIO TPOW3BOJICTBEHHBIX Mpeanpustuii B ['penane,

Tpununane u Tobaro sBisiercs arponepepaborka. Clenyer OTMETHTh, YTO



KaMIlaHWs HE OrpaHMyMiIa CBOMl OXBAaT CTpaHaMHU, B KOTOPBIX HAXOJATCS €ro
OCHOBHBIE IPOM3BOACTBEHHBIE MOIIIHOCTH, a MIOCTPOMIIA OOIINPHYIO CETh, KOTOpas
obneryaer skcnopt B CIIA, Kanagy, EBpomy, [aifanbi, ctpansl Kapubcekoro
OacceliHa U Ipyrue CTPaHBbl.

Baron Foods Limited Takke yIOBIETBOpsieT MNOTPEOHOCTH PHIHKOB
KOHTPAKTHOHM YMAKOBKH U YACTHBIX TOPTOBBIX MapOK.

Fime omaa ocobennocterio Baron Foods Limited saBnsercs ee cBs3b C
CEKTOpaMH CeJIbCKOT0 X03siicTBa U Typu3ma. Baron Foods Limited ykpenun cBsizu
C MECTHbIMM (epMepamMu UId MOJIYy4YEHUs HEeOoOXOOUMOro MaJisi MPOU3BOJACTBA
OPOAYKIMH ChIPbs, TEM CAMBIM CTUMYJIHUPYS POCT MECTHOT'O CEJIBLCKOTO XO34HCTBA.

[IpenBuns, uto 0€30MaCHOCTh MHILIEBBIX MPOAYKTOB MOXET CTaTh
OPENnATCTBUEM JJIsl BBIXOJA HA pPBIHOK, OCOOEHHO HAa EBPONEWCKUX pBIHKAX,
kammanuss Baron Foods Limited ctpemmiace ob6ecneuyuTh JOCTHKEHHE
HAUBBICILIETO YypPOBHS CcepTU(UKAIMKM, COBEPILIEHCTBYS CHCTEMbl KOHTPOJIA
KayecTBa.

Kpome Toro, Baron Foods Limited ycranoBuia mpodHble TapTHEPCKHE
OTHOILIECHHUS C KIHOYEBBIMU MAPTHEPAMU B MECTHOW M MEXyHAPOJHON MHAYCTPUU
Typu3Ma. DTU MapTHEPHI MPOJAIOT MPOAYKTHl B MOJAPOYHBIX YIAaKOBKaX MM Kak
AKCKJIFO3UBHBIE TPOIYKTHI [31].

Komnanuss umeer wummnoprepa u  auctpubsroropa B Poccum:
00O «TexIIpomKoHTpakT.

Kommanusa TOO «<BARON» 3aHuMaercs MpouU3BOJCTBOM MPOJYKTOB
NUTaHMS: 3aMOPOXKEHHbIE MOy (hadpukaThl (IE€IbMEHH, BADEHUKH, MAHTBI U T. I1.),
MsICO, Kombachl M MsICHbIE Jenukarecbl. Kommanusi cieayromuM o0pa3oM
BBIP@XAET CBOIO 3a7adyy — IIOMOYb COKOHOMHUTb BpEMsl Ha KyxHe, Ipejjaras
KauyeCTBEHHBIA MPOAYKT MO AOCTYNMHOHN 1eHe. OHU MOCTOSHHO COBEPUICHCTBYIOT
TEXHOJOTHI0 TMPOU3BOACTBA Ha 0a3ze MAIIMHOCTPOUTENILHOTO MOApa3AeNeHUs, a
MSICO BBIPAILMBAIOT HA COOCTBEHHOMU (hepMme.

B xommanuu paboTaeT MOJI0I0M, SHEPTUUHBIA U LEICYCTPEMIICHHBIA MITAT

BBICOKOKBaJII/I(I)I/IHI/IPOBaHHOFO, KBaJ'II/I(I)I/IIII/IpOBaHHOFO 1 OIIBITHOI'O IIE€pCOHAJIAa, Ybs



MHUCCHSI COCTOUT B TOM, YTOOBI yJOBJIETBOPATH MOCTOSHHO MEHSIOLIUECS BKYCHI
KaK MECTHOIO, TaK M MEXIyHapOoAHOro pblHKa. COTpYIHUKH UMEIOT OeCIIaTHOE
NUTAaHUE U CMEHHYIO0 pabouyyro yHH(POpPMY, MapLIpyTHBIA aBTOOYC AJii pa3BO3KU
110 IOMaM U JIbIOTHI IIPY MOKYTKE MPOJTYKTOB KOMIIAHUH.

TOO «BARON» Takxe cTpeMHUTCS K NPOU3BOJICTBY MHUPOBOrO Kiacca
corjjacHo MexayHapoansiM ctanaapraM. s atoro TOO «BARON» kputnyecku
U TIOCTOSIHHO aHAJIU3UPYET U YJIy4dIIaeT CBOM CTAHAAPThl MPOU3BOAUTEIBHOCTU B
CBOEM CTPEMJIEHMM K COBEpPLIECHCTBY, a TAaKK€ OINUPAETC Ha pa3juyHbIe
MHHOBAllUM, B TOM YUCJIE U KAacaeMmo IPOU3BOJCTBEHHBIX IPOLIECCOB U CHCTEM

oOecrieueHus MpeAnpUsTHS.

1.2 Onucanue cuCTEMBbI JJIEKTPOCHAOKEHNUS MPeANPUATHSA

OYHKIIMOHUPOBAHUE HBIHEIIHUX MPOU3BOJICTBEHHBIX YUPEKICHUNA TECHO
B3aMMOCBSI3aHO C JaJbHEHIIMM TOTPEOJICHUEM DJIEKTPOIHEPrUu, KOTOpas
HEIOCPEICTBEHHO BBIPAOATHIBACTCS COOTBETCTBEHHO CTAHIIMSAMU JICKTPOIHEPTUU.

Cucrema mepefaud U paclpeiesieHus HJIEKTPOSHEPIMH COCTOMUT U3
HECKOJBKHUX KJTIOYEBBIX KOMIIOHEHTOB: MOBBIMIAIOIMINUX TpaHC(HOPMATOPOB, JTUHUN
AeKTponepeaay, MNOJICTAHIIMN, EPBUYHBIX JUHUN paclpe/leNieHUus] HaMpsKEeHUs,
JIMHENHBIX WM MOHWKAIOIMIUX TPAaHC(HOPMATOPOB U BTOPUYHBIX JIMHUHU, KOTOPHIE
COCIMHSIIOTCS C KOHEYHBIMA TMOTPEOUTENSIMA — OTACIBHBIMUA JOMAaMH U
npeanpustTuamu [34].

DNEKTPOCTAHIMS TPENCTaBIsACT COOOM MPOU3BOJICTBEHHOE YUpEKIACHHE,
KOTOpOE€ BBIpA0AThIBACT SHEPTUIO M OOECIIEUMBAET OTMPABKY IMOTPEOUTETSIM TIO
AIIEKTPOCETU. Y CTAaHOBKA AJIEKTPUUECTBA, UCHOJB3YIOMAsICS i1 TpaHCcPopMaluu
U pa3/ielieHUs] dBJIEKTPOSHEPIUU, HMEHYETCS HENOCPEICTBEHHO MOACTaHIUEH
AIEKTPOIHEPTUH.

DOnekTpuyeckas yYCTaHOBKa, TMepelawlias 5SHEPruro, — OTO JIMHUS
anextponepeaaun (JIDII). DnekTpoceTb — COBOKYMHOCTh JUHUN 3JIEKTponepeaay

(kaKk BO3IYIIHBIX, TaK M KaOENbHBIX), a TaKXKE MPOMEXKYTOUHBIX CTaHIUH,



(GYHKIMOHUPYIOMIMX HEMOCPEACTBEHHO HAa TOM MM MHOM MecTHocTU. CoueTaHue
AJICKTPUYECKUX CTaHIIMNA, KOMMYHHUKAIIUH W TOTpeOUTENIe SHEpruu, KOTOpPhIC
CBSI3aHbl HETMOCPEJICTBEHHO C Pa3JIMYHbIMU MPOU3BOACTBEHHBIMH MpOLIECCaMU, a
TaKKe C Iepelayed M HCHOJIb30BAHHEM DJIEKTPUYECKOM IHEPTHH, WMEHYIOTCA
sHeprocucteMol. Ha KOHKpETHBIX AIEKTPUUYECKUX CTAHIMIX OCYIIECTBISETCA
BbIpa0OTKa pa3HOM OHHEPTrUM DIIEKTPUUYECKOW, TEIUIOBOHM, 3TO HEO0O0XO0IUMO
HEMOCPEACTBEHHO JJIs1 TPOU3BOJICTBA MUILIEBOTO TUNA [4].

VYrpoleHHas cxema CUCTEMbI IEPEIAUr U PaclpeaesIeHUs 3IEKTPOIHEPIHU

MOKa3aHa Ha pUCYHKe 1.

Pucynok 1 — YopoleHHast cxema CUCTEMbI [Tepefiauu U pacipeieIeHus
AIEKTPOIHEPTUH

[ToBpimaroye  TpancGopmMaTopsl  SBISIOT CcO0OM  TpaHCHOPMATOPHI,
pacIooKeHHbIE Ha TeHEPUPYIOMINX 00BEKTaX, KOTOPbIe MPeo0pa3yroT MOITHOCTb,
BBIPA0ATHIBAEMYI0 T€HEPUPYIOIIUMH YCTAaHOBKAMH, B HANPSIKCHUS, MOIXOJSIINE
JUIsL TUHAN 31eKTporepenad. OOBIYHO PACCUUTAHBI HA TEHEPATOPHBIE YCTAHOBKH C
YMEPEHHBIMH MOTEPSMHU IPU HOPMAIIBHBIX pabouynx ypoBHAX. OnHAKO, €CIH OHU
HecyT OOJIBIIYI0 MOIIHOCTh, YEM UX MEPBOHAYANBHAS NIPEATOIaraeMasi MOITHOCTb,

IMOTCPH PC3KO BO3PACTAIOT.



JluHuu 3aexTporepenad JOCTABISIOT DSHEPrUl0 OT TEeHEepaTopoB Ha
TEPPUTOPUIO  OOCIY)XHMBaHUS. XOTSI CaMH IPOBOJHUKUA HMMEIOT HHU3KOE
COTIPOTHUBIICHUE, JIJIMHA TUHUM U CEYSHHE MTPOBOJHUKOB BIUAIOT HA MOTEPH.

MHorue npeanpusTis IMEIOT B CBOMX CUCTEMax MPOMEXYTOUHYIO CTYTIEHb,
IpU KOTOPOH MOIIHOCTH OEpeTcs C «paclpeneiUTENbHBIX CTaHIHiDY, KOTOpbIE
MOJTy4aloT 3JEKTPOIHEPTHIO BHICOKOTO HAMIPSDKEHUST U MEpelaloT €€ Ha HECKOJIBKO
pacrnpeneauTeabHbIX TOJCTAHIUIH.

Tpanchopmaropsl moacTaHiuu OepyT PHEPTHIO U3 CUCTEMBI NEpenadyd U
npeoOpas3yloT ee B HapsHKEHUE PACIpeIeIeHusI.

Perynaropsl HampspkeHus MpPENCTaBISIOT €000  TpaHCOpPMATOpPHI C
HECKOJIbKUMH OTBETBJICHHUSIMH, YCTAaHOBJICHHBIMU BJOJb pPACIPEACTUTEbHbIX
Hernel AJIs TOBBIIICHHS WM MOHWKEHHUS HANPSHKEHHUS B PA3IMUHbIX Toykax. OHH
MO3BOJIAIOT MPUHUMATH OOJiee BBICOKME YPOBHU PaCHpECICHHBIX PECypcoB B
LETb.

[TepBuuHbIE pacnpeenUTeNbHbIC JIUHUN COSAUHSIOT MOJCTAHLINY C LIETISIMH,
KOTOpbIE O00€CIeYrBAIOT dJJIEKTPOdSHEPTUed Ienble KBapTaabl. YeMm BbIIIE
HanpsHKeHUe, TeM MEHbBIIE TOK M, CIeI0BaTeIbHO, MEHbIIE PE3UCTUBHBIE OTEPU
Ha oTux JmHUSX. OpgHako nisi Oojee BBICOKUX HAMPSOKeHW TpeOyroTcst Ooliee
BBICOKHME OMNOpHI (WK OoJiee 0poras TEXHOJOTHUS MOJA3EMHBIX paboT), O3TOMY
CYLIECTBYET KOMIIPOMHCC MEXKIY CTOUMOCTBIO U 3(h(hEeKTUBHOCTBHIO.

JIuneiinple TpaHChOpPMATOpHl SABIAIOT €000 HEOONbIINE LUIUHAPH U
npeoOpa3yroT NEPBUYHYIO MOITHOCTh PAaCHpeesiCH s HAIIPSDKEHUS B HAMIPSKEHUS,
KOTOPBIE MBI HCIIOJIb3yEeM B HAIIMX JIOMAaX U Ha MPeIIpPUATUSIX

Bropuunbsie  pacmnpenenuTenbHble  JHHUM ~ COCIUHSIOT  JIMHEHHBIC
TpaHchOopMaTOPhI C OTAEIBHBIMH JOMaMH U npeanpusTHsIiMu. OOBIYHO OHU OYEHb
KOPOTKHE, OTYACTH MOTOMY, UYTO MPHU ITHX 00Jiee HU3KUX HAMPSKEHUSIX CHUJIa TOKA,
HeoOXoaumasi Il epead YHepruu, 3HaYuTelbHa, YTo TpeOdyeT Oosee KPYIHBIX
(u, ciienoBatesbHO, 00JIee TOPOTUX) TPOBOJIHUKOB [35].

K TOO «BARON» HMEIOT OTHOLIEHHWE HWHCTPYMEHTHI pa3HOro THIA, B

YaCTHOCTH, MCXaHHYCCKHUC, TCIIJIOBBIC, a TaK¥XKEC TCXHHUYCCKUC, 141



BCIIOMOTaTeNibHble.  ['JlaBHbIE  BUABI  3JEKTPOOOOPYAOBAHUS  MHUILEBOIO
MPOU3BOJICTBA — 3TO HEMOCPEICTBEHHO OOOPYIOBAHME HW3TOTOBIICHUS W3JENUA
MaKapOHHBIE M TAaK)Ke KOHIUTEPCKHE, a TaKXKe JIMHUU >KECTIHO—OaHOUHOTO THIIA,
NMBa W HANUTKOB, 00OpyAOBaHHWE JJIsi MPOM3BOJCTBA caxapa, pac(hacoBOYHO—
yIaKOBOYHBIE MAIIMHBI U TOMY MOJI00HOE.

Baxknoe 3HaueHue B MUILEBOM MPOM3BOACTBE 3aHMMAET 000pYAOBaHUE JIS
ocyiecTBieHuss GyHKuuM nepepaboTkd. B gaHHoe 000pylnoOBaHHE BXOIAT
yCTpOICTBa, NpeaHA3HAYCHHbIE JJs TMepepadOTKH  Pa3IUYHBIX  MHUIIEBBIX
IIPOIYKTOB. [TocpencTBom AIEKTPOOOOPYAOBAHMUS BBITIOJTHSFOTCH,
HEIMOCPE/ICTBEHHO Ha MHUILIEBOM MPOU3BOJACTBE, CIEAYIOIIEEe BUIbI MepepadoTKu
CBIPbS:

- XOJIOJIHAsl, K KOTOpPOM HWMEIOT OTHOIIeHHE (OPMOBKA, a TaKkxke
OCYILIECTBIICHUE (PYHKIMM MOWKH, Hape3Ku U U3MEIIbYEHHUs, a TaKKe
MEPEMENIMBAHUS U OUUIICHUS;

- TEIUIOBasg, K KOTOPOM MMEIOT OTHOIIeHHE pa3Hble (QYHKIUH, B
YacTHOCTH, 3TO Bapka U JKapka (gaHHble  (QYHKIHMH  BBIIOJHSIOTCA
HEMOCPEACTBEHHO KOTJIAMH JIJI1 BAPKU IHUILEBBIX MPOIYKTOB, YCTPOUCTBAMU IS
OPUTOTOBJICHUS Kode, NMpubopaMu Uisl KUISYEHUS BOJbBI, HATIYXO 3aKPBITHIMU
cocyaamMH JUIsl HarpeBaHus (MOJ JaBJICHHEM BBIIIE aTMOC(EpPHOro), BaKyyM—
anmapaTtaMu 1 TOMY I0JI00HOE).

[lojgaya  PNEKTPUYECKOW  SHEPrUM  CAMUM  IPUEMHUKAM  JOJDKHA
OCYIIECTBIISITECS B HY>KHOM KOJIMYECTBE, BBICOKOTO KauecTBa U 0€3 OCTaHOBOK
m000M cucTteMol anekTpuyeckoro cHaOxkenus. Ilpu 50T'm  mpoucxomut
NOJIyYeHHUE MUTAHUS JIEKTPUUECKOU IHEPTrUei, HEMOCPEACTBEHHO OT TpeX(a3zHbIX
KOMMYHUKAIUH, MIPOU3BOACTBEHHBIMU MUILEBBIMA 00BeKTaMu, HE
HY>KJIaIOIIUMHKCS B BOJASTHOM Mape (B OOJBIIOM KOJIMYECTBE) WIIM B rOpsiueid BOJIE.

[Ipouecc  cHaOXeHUA  MPOM3BOACTBA  DJIEKTPUUYECTBOM  3aBHCHT
HEMOCPEICTBEHHO OT YJAJICHHOCTH U OCOOCHHOCTEH SHEPreTHUECKOr0 NCTOYHHUKA,
a TaKXe OT JIOKaJIbHBIX YCJIOBHH, 3allPOCOB, KATETOPUHU, HAXOXKICHUS U OT TOTO,

KaKOBa MOIIHOCTH ITPUECMHHUKOB.

10



Cucrema cHaOXeHUS BJIEKTPUYECTBOM MHUIIEBOTO IPOU3BOJICTBEHHOTO
yUpEeKACHUS BKIIIOUAET B ce0s1 pa3HbIE CUCTEMBI:

— BHYTPEHHETO CHA0KEHUSI DJIEKTPUUYECTBOM;

— BHEILIHETO CHA0XKEHUS JIEKTPUUECTBOM.

Kak MHHMMYM yCTpOWCTBa 3JJIEKTPOTEXHMYECKOIO THIIA, & TaKXKe, Kak
MaKCHUMYM, TOJICTAHIIMK MPOU3BOJICTBA MHUILIEBOTO TUMA BXOJAT HEMOCPEACTBEHHO
B CHCTEMY BHENIHETO CHAOXEHUS DJJIGKTPUUECKOW DHEPrued IHIIEBOTO
MIPOU3BOJICTBEHHOI'O YUPEKICHUS.

[Togaua »HEpruM OCYHIECTBIAECTCS NPU IIECTH WIM JBaAlaTH JABYX
KWJIOBOJIbTAX Ha 3TU MOJCTAHIUHU, KAKOE—JMOO 3HAYEHUE U3 ITUX HANpPSKEHUN
n30upaercss C Y4ETOM MPOMU3BOJCTBEHHONW MOIIHOCTH, MECTOHAXOXIEHUS
(ynaneHusi) OT DJHEProcereil, KOHEUHBIX HMTOTOB pAacKaTOM TEXHHYECKOTO U
SKOHOMHMYECKOTO TUTIA

CocTaB BHYTPEHHErO »JJIEKTPUYECKOTO CHAOXEHHUS TPOU3BOJICTBEHHOTO
mpoliiecca BKITIOYAET B ¢€0si KOMIIOHEHTHI PAacTpe/IeiIeHUs] YHEPTUHM Ha MECTHOCTH
MIPOU3BOJICTBA IIPU TAaKOM HAIpPSIKEHUH, KOTOPOE 3aBUCUT OT TOTO, KakHe Y
MPOU3BOJICTBEHHOT'O YUPEXKICHUS 3HAUCHUS] TPOTSHKEHHOCTU U MOITHOCTH.

CHa0eHue >JIeKTPUYECTBOM MPOU3BOJICTBEHHBIX YUPEKIECHUN MUILEBOTO
TUIMA, MOIUIHOCTHIO MEHBIIE CTa KWJIOBATT BBIMOJHSAETCS HEMOCPEACTBEHHO OT
COOTBETCTBYIOIICH MPOMEKYTOUYHON CTAaHIIMU TMOHU3UTEIHLHOTO THUIIA OOIIeH
chepsl pUMEHEHUS, ¢ YYETOM €€ MECTONOJOKEHHUs] He OoJiblle, YeM JBECTU
METPOB OT IPOU3BOJCTBEHHOTO YUPEKICHUS.

Jannast craHuus oO€CleuynMBaeT SHEPrUedl COOTBETCTBYIOIIME ITYHKTHI
pacnpenenenus. [loMuMo 3TOroO, AaHHAs CTAHIUS TaKXKe 00ecrneYyuBaeT B OJHO U
TO K€ BpEMSl JJIEKTPOIHEPruei MpOYHre MPOU3BOACTBEHHBIC YUPEKICHUS MpPU
TaKOM K€ HaIPSIKEHUHU JIEKTPOTOKA.

Ecnu npomexyTouHash CTaHIMSI TMOHUXKAIOMIETO THUIIA PACHOJIOKEHA
HEIMOCPEJICTBEHHO OT CaMOro o0bekTa Oojiee, yeM Ha JBECTH METPOB U TOJ

BBICOKOM MOIIHOCTH, TO CHCTEMA CHaOKeHUS BHCKTPOBHCPFHCﬁ ABIIACTCA
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HEpaIMOHAJIbHOM, TaK KakK IMOBBIIIAIOTCS MOTEPH HEMOCPEICTBEHHO Ha Kabenu
BTOPUYHOTO HAIPSKEHUS U yTPAThI SHEPTUU B JAHHBIX COCIMHEHUSX.

IIo sToM mpu4MHE HHEPrus BENETCS HENMOCPEACTBEHHO HA MPOCTPAHCTBO
MPOU3BOJICTBEHHOTO  YUPEXACHUS MOJ HANpsSHKEHWEM WIECTh WIH JAECATh
KAJIOBOJIBT K COOCTBEHHOM MPOMEKYTOYHON CTaHIIMH, OT HE€ MOAAETCA BTOPUYHOE
Hanpsbkenue, pasHoe 0,4000 kB k myHKTaM NpUEMHUKOB pacrpeaenenus [21].

[Ipu cHaOXeHuU SHEprueil MUIIEBbIX POU3BOJCTBEHHBIX YUPEKICHUH,
COCTOSIIIUX HEMOCPEACTBEHHO M3 TpEX W Oojiee 3MaHUN, HAXOIAIIMXCSA Ha
OONBIIOM  yJAJICHUM MEXAy CcOoOOM, TpUMEHSeTCs Kak MHUHUMYM 3
MIPOMEKYTOUHBIE CTaHLINU MTOHU3UTEIBHOTO TUIIA, PaCIIOI0KEHHBIX
HEIOCPEICTBEHHO B KOpITycaxX OTAEJIbHOIO TUIIA.

[TocpenctBoM TIIyOOKOTO BBEIAEHUS NEPBUYHOIO HAIPSIKEHUS, PABHOTO
mecTh (Kak MHHUMYM) WM JeciITh (KaK MAaKCHMYM) KHWJIOBOJBT JIaHHbBIC
IPOMEXYTOUHbIE CTAHLIMU MUTAIOTCA — 3TO OOECeunMBaeT yMEHbBIIECHUE MOTEPh
HEMOCPEACTBEHHO  PAa3HOLBETHBIX  METANIOB, A  TaKXKe  COKpalleHue
HYHEPreTUYECKUX MOTEPh HEMOCPEACTBEHHO B COOTBETCTBYIOIIUX KOMMYHHUKALUAX
JBOWYHOIO HAMPSKEHUS TOKA.

[loHu3HUTENBHBIE  NPOMEXYTOYHBIE  CTAHLIMHM  [OJY4YarOT  [HUTaHUE
HEMOCPEACTBEHHO OT OCHOBHOM PacHpeACIUTEIbHON MPOMEKYTOUYHOM CTaHUUU
WJIA OCHOBHOM ITOHU3UTEJIBHOM.

Crnenyetr OTMETUTh, YTO JJaHHBIE CTAHLMHU PACHOJIaratoTcsl HEMOCPEACTBEHHO
B IIPOCTPAHCTBE MUIEBOTO MPOU3BOJICTBEHHOIO YUPEKICHUSI.

JIns  yBenMYEHUs CTENEHUW HAAEKHOCTU CHCTEMBI  BJIEKTPHUYECKOIO
CHaOXeHUS TPOU3BOJCTBA MHILNEBOTO THUIA HCIOJIB3YIOTCA COOTBETCTBEHHO
KaOenpbHble KOMMYHUKAIIMM, HEMOCPEACTBEHHO MEXAY MPOMEKYTOUHBIMU
CTaHIMSIMH TPaHC(HOPMATOPHOTO THUIIA, TEM CaAMbIM IPEAOCTABIISISI BO3MOXKHOCTD
IpU BO3HUKHOBEHHWHM BHEIITATHBIX OOCTOATEILCTB OOECIIEYUTH OTBETCTBEHHBIC
NPUEMHUKM Ha BpPEMEHHOW NPOMEXKYTOK, HEOOXOAUMBIN HJisi JIMKBHIALUU

yKa3aHHBIX 00CTOSITEIHCTB.
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1.3 Onucanue cucTeM AaBTOMATH3AIMU M YIIPABJICHUS MPeINPUATHSA

ABTOMAaTH3aLMsl YNPABICHUS NPEANPUATAEM OCYIUECTBISAETCS C MOMOIIBIO
CHEIMAJIbHBIX aBTOMAaTU3UPOBAHHBIX CHUCTEM, BHEAPEHHBIX B KaXIbli mpolecc
IIPOU3BOICTBEHHOI'O LIKJIA.

ACY TII otnuyaroTcsi pa3lIudHbIMU (YHKIUSIMH U XapaKTePUCTUKAMH, 32
C4€T KOTOPBIX 00ECIEUYNBAETCS BBICOKHM YPOBEHb O€30MMaCHOCTH U CTAOUIBHOCTD
paboThl MPOU3ZBOJACTBEHHOTO YUPEXKIEHHUS. OTH CHUCTEMBl O0ECIEeUHBaIOT
s peKkTUBHOE pelIeHUe pa3HbIX (QYHKITUH:

— KOHTPOJIMPOBAHUE MACChl M1 OYEHb TOYHOE JI03MPOBAaHUE MaTepHaia B
aBTOPEIKNME;

- CWIBHOE  yMEHBUIEHHE  TPYNOEMKOCTH  MPOAYKTOB, KOTOpbIE
BBIITY CKAIOTCS;

— [OJ[yYE€HUE B AKTyaJIbHOM PEXHMME BaXKHBIX JaHHBIX TEXHUYECKUX U
HKOHOMHUYECKHX;

- oOecrnieuenrne 3(pPEeKTUBHBIX TpaTax HEOOXOJUMOTO CHIPhS U TAKKe
HENOCPEICTBEHHO CAMMX U3/ENINI, HY KAAIOIINXCSl B OKOHYATENIbHOM O0TpaboTKe;

— oOecrnieyeHue HOJIEPKKU KOHKPETHOT'O pexuma Ha
NPOU3BOJACTBEHHBIX  YUPEKACHHUSIX MPOMBIIIJICHHOCTH, KOTOpas  SIBISETCS
MMUIIEBOM;

— BBIINIOJIHEHNE BHYTPEHHETO MOHHUTOpPHHIA Ha1E)KHOCTH
HEIMOCPEICTBEHHO Ha Ka)KJOM CTa Iy MPOU3BOACTBEHHOT'O MPOLECCA;

— YMEHBIIEHHE 1O MHHHMYMa BpPEMEHHBIX OCTAaHOBOK pabOThI
(TEXHOJIOTUYECKHX ) 000y IOBaHUS;

— yJIy4IIEHUs] KayecTBa NPHUEMKHU MaTepHualla, MCIOJb3YIOIIErocs s
HOCJEAYIOLIEH MPOMBILUIEHHON 00paboTKH;

— YMEHbIIIEHNE KOJIMYECTBA MPOyKTOB B Opakom;

— CHI)KEHHE NIOTEPH ChIPbS;

- YBCIIMYCHUC Ha,Z[é)KHOCTI/I IMOJIHOCTBIO IT'OTOBBIX ITPOAYKTOB IIMTAHUSI,;
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- CEIaHHOE B HYKHBIA MOMEHT OINOBEIIEHHE 00 OMACHOCTH MOSBICHUS
CUTYyallluH, KOTOpas SBJISIETCA BHEIITATHOM.

Hcnonp3oBanne  HoBeimero  mporpammuoro  obecrneuenus  (I1O)
oOecreyrBaeT BO3MOXKHOCTh HCIOJIB30BAaTh MHOXECTBO CPOJHBIX NEHUCTBUN 0e3
HEOOXOAMMOCTH JaJIbHEHIero HaMa COTPYAHUKOB. OTO JaET BO3MOXKHOCTH
CHU3UTh BEJIMYMHY pPa3IMYHBIX MPOOJEeM, KOTOpbIe BO3HUKAIOT MO NPUYHHE
KaKUX—JIMO0O HEBEpHBIX JEHUCTBUI CO CTOPOHBI 4YeloBeKa (COTPYIHHUKA).
[TocpencTtBom aBTOMATHU3aLUH IIPOU3BOJICTBA MULLIEBBIX MIPOIYKTOB
oOecrieynBaeTcsi HaA&KHBIH MOHUTOPUHT JIIOOOTO MpOIecca TEXHOJIOTHYECKOTO
XapaKkTepa, a Takke MEHEIKMEHT (uHaHCcoB. Kpome TOro, BaKHO BBIAECIUTH TOT
¢dakT, YTO €cTb Takhe IMOJOKUTEIbHbIE KaueCcTBAa CHUCTEMBI, Kak, HaIlpuMep,
OMEepPaTUBHOCTh MEHE/KMEHTA, JIOCTOBEPHOCTb JAHHBIX U OTOOPAKEHHUE JAHHBIX
TEXHOJIOTUYECKOro Xapakrepa B ToM ¢opmaTe, KOTOPBIH SBISAETCS MPUEMIIEMbIM U
KOM(pOPTHBIM ISl CTIELUATNCTa—0nepaTopa.

YcranoBky AJl TEXHOJIOTMYECKOrO THIA M MPEANOJIAracT aBTOMAaTU3aLUs
IPOU3BOJCTB MMILEBBIX MNPOAYKTOB. Takke aBTOMaru3alus M[OJpa3yMEBAET
UCITOJIb30BAHUE MOHUTOPHUHIOBBIX CHECTaM M IPOTPAMMHBIX HHCTPYMEHTOB, a
Takke peanmnzaunio APM ¢ mocnegyromuM HaylmeHHEeM COTPYAHMKOB. [laHHas
cucTemMa o0ecrneynBaeTcs ¢ JaTbHEUITUM YBEIMUYCHUEM U YCUJICHHEM MOIIHOCTEN
IIPOMBIIJIEHHOTO MPOU3BOJCTBA.

HexoTopble KOMIAHWM, 3aHUMAIOIIMECS  IPOU3BOACTBOM  IHILEBBIX
NPOAYKTOB, MPU3HAIOT, YTO UM HYXHa yJIydllleHHas riodanbHas HHPpPaCcTPyKTypa
aBTOMATH3alMM AK€ Ha CaMbIX aBTOMATHU3WPOBAHHBIX MPEANPUATHAX. DTOT IIAr
TpeOyeT CMEHbI MapaAUrMbl B MPOEKTUPOBAHNH, BEIOOPE U Pa3BEPTHIBAHUU CUCTEM
aBTOMAaTHU3allMH MPOIECCOB, OT MPOTPAMMHOI0 OOECHEUYEHHs] aBTOMATU3ALMU 10
anmnapaTHOro oOecreyeHus sl yIpaBJIeHUs 3aBOJIOM U UCTIOIb30BaHUS OOJIBIIETO
KOJIMYECTBA MEXIYHAPOJHBIX CTAHAAPTOB aBTOMATU3ALMU U MIEPEJOBOTO OIBITA.

UcnonszoBanue ACY TII Ha mpou3BOACTBE NUIIEBBIX MTPOKATOB MO3BOJISET
pEIUTh CAEAYIOLIME 3a1a9Hn:

- ITIOBBICHUTD ypOX(aﬁHOCTB,
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— YBEJIUYUTDH MPOU3BOJAUTENHHOCTD,

— CHU3HTH PUCKOB 0€30MMacCHOCTH,

- ONTUMHU3UPOBATH YIIPABIEHUS PECYPCAMU,

- MOBBICUTH 3(P(PEKTUBHOCTH UCTIOIb30BAHUS AKTUBOB.

Ucnons3zoBanne ACY TII Ha mnpou3BOACTBE MHILEBBIX ITPOKATOB
OCYILECTBIISIETCS B HECKOJIBKO ATAIOB:

- OCYIIECTBIIEHUE TPOBEPKH MPOU3BOJICTBA TEXHUUYECKOTO THUIIA;

— pazpaboTka criocoOOB yIyUIlICHHUS;

- BBIOOp HaAMIy4ylIero oOOpYyJIOBaHUS M TaKKe BBIOOP ONTHUMAJIbHBIX
aBTOMATU3UPOBAHHBIX UHCTPYMEHTOB;

- dbopmupoBanue T3 ¢ yderoM omnpeneia€HHbIX MPOU3BOICTBEHHBIX
3a/1a4 NPOMBIIIUIEHHOCTH MUIIEBOIO TUIIA;

- CO3/IaHHE TPOEKTa U TMOCJIEAYIoIas TMOArOTOBKAa HEOOXOIUMBIX
nokymeHToB 1iist ACY TII;

- co3JaHue MmMKadoB CUIOBBIX U YIIPABIECHYECKUX;

- NOCTaBKa W Toclieaytonas 1ed-yCTaHOBKa COOTBETCTBYIOIIETO
000py1I0BaHMUsI HA TOM WJIA HHOM OOBEKTE;

— [THP;

- oOydeHue COTPYJIHHUKOB pabote C COOTBETCTBYIOIIMMHU
aBTOMAaTHU3ALIMOHHBIMU cUcTeMaMu [35].

Takum oOpazom, ACY TII mno3BojseTr aBTOMATHU3UPOBATh OCHOBHBIC
TEXHOJIOTHYECKHE ONEPALMY Ha IPOU3BOJICTBE B LIEJIOM WJIM B €r0 YacTH, OJHAKO,
NOJYEpPKUBAETCS HEOOXOJIMMOCTh BMEIIATEIbCTBA YEJIOBEKa B OMNpeJEICHHbIC
omepaluu — I TOAJAEpKaHHUsI KOHTPOJISI HaJl TPOLECCOM U pelIeHUus
BO3ZHHKAIOIIUX TIPOOJIEM.

BoiBoibI 110 T1aBE 1

Paccmotpena xapakrepuctuka npeanpustus TOO «BARONy». Komnanus
TOO «BARON» 3aHuMaercs NOpOU3BOACTBOM MPOAYKTOB nuTaHus. Jlms

Npou3BoACTBa MHPOBOI'0 KijacCa COINIaCHO MCXKAYHAPOJHBIM CTaHAapTaM
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TOO «BARON»  aHamu3upyeT MW yAydlllaeT HE  TOJBKO  CTaHAAPTHI
IPOU3BOJUTENIBHOCTH, HO U COBEPILIEHCTBYET IPOU3BOJCTBEHHBIE IMPOLECCOB U
CUCTEM oOecreueHus MPEANpUATUs TyTeM aBTOMaTH3aI1H.

bbuta paccMoTpeHa TakKe CHCTEMa JJIEKTPOCHAOXKEHUS NPEAUpUATHsS B
obmem, u B yactHocTH npeanpusatus TOO «BARONy, koTopast BKIO4aeT B ceOs
paznuunble cuctembl. K TOO «BARON» HMEIOT OTHOLIEHWE WHCTPYMEHTHI
pa3HOTO TUIA, B YACTHOCTH, MEXAaHUYECKUE, TEIUIOBBIE, a TAK)KE TEXHUYECKUE, U
BcriomMoratenbHbie. [loMUMO 3TOrO, OBLTM OMHMCAHBI CUCTEMBI aBTOMATH3aLUU U
ynpasieHuss — npeanpuAtus.  CucreMbl  aBTOMaTH3allMd W YIIPaBJICHUSA
TEXHOJIOIMYECKUMHU MPOLECCAMH TO3BOJISIIOT OPTaHU30BaTh padbOTy HpPEINpUITHS
B COOTBETCTBHM CO BCEMHU TEKYIIUMHU TpPEOOBAHUSAMM KayecTBa YIIPaBJICHUS

IMPOU3BOACTBCHHBIX IMTPOLCCCOB B Ppa3/IMYHbIX CCKTOPAaX 9KOHOMMUKH.
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I'maBa 2 AHaJu3 JUTEPATYPHBIX HMCTOYHMKOB IO HCCJIeTyeMOM

npooseme

2.1 OcHoBHBIE (PAKTOPBI, MPUBOASIINE K MOTEPAM IJIEKTPOIHEPrUA

HccnenoBaHue MOTEPh 3JIEKTPOIHEPTHMU IMPOBOAMTCS ISl ONTUMHU3ALUHU
CETEBBIX ONEPATOPOB, YUUTHIBAIOIIEE COOIIOAEHUE PEKUMa COXPAHEHUS SHEPTUU
OT UCTOYHHMKA MUTAHUS 10 KOHEYHBIX MOTPEOUTENEH CTpeMsCh, TAaKUM O0pa3oM,
pa3paboTaTh CTpAaTE€rMM Ui CMSTYEHUS D3TOM pa3HULBl B DHEPIUU MEXIY
Ha4yaJbHBIM IIPOIIECCOM M KOHIIOM Ka)JOT0 KOHTypa cucTeMsl [34].

[lotepu  SAEKTpPO’HEPTHHM  SBISAIOTCA  COCTABHOM  YacTbio  JIHOOOM
AJIEKTPUYECKOW CETH M BO3HHMKAIOT B pe3yjbTaTe Mepefaud U paclpelesieHus
sHeprur. OHU COCTABIISIIOT 3HAUUTEIBHYIO YaCTh SHEPreTUUYECKUX MMOTOKOB [32].

[ToTepu 3JIEKTPO’HEPIrUM BO3HUKAKOT KaK B JMHUAX IEpenadd, Tak U B
JUHUSIX PACIIpPEAENICHUs, a TakkKe B TpaHC(OopMaTopax, OCHOBHBIX KOMIIOHEHTaX
CUCTEMBI PACIPENENICHHS 3JIEKTPOIHEPIUU WM «ceTw». Hekoropsle moTepH,
Ha3bIBAEMbIE€ «IIOTEPU B CEPACUHUKE» WIHM «IIOTEpU O€3 Harpys3Ku», CBSI3aHbI C
NUTaHUEM TpaHC(HOPMATOPOB Ha MOACTAHLUAX U B PACIpPEACIUTENLHON CUCTEME.
Bonpiuryio 1010 nogoOHBIX TOTEPh HA3BIBAIOT «PE3UCTUBHBIMI» WU «MEIHBIMI)
NOTEPSIMU; 3TU NOTEPU OTPAKAIOT CONPOTUBIECHUE CAMUX MATEpUAIOB IOTOK
anekTpuuectBa. [lorepu B cepaeuHuke oObIMHO cocTaBistoT oT 25 no 30 % or
00X MOTEPh NPU PACIPENEICHUH U HE YBEIMUMBAIOTCS (MJIM HE YMEHBIIIAIOTCS)
C U3MEHEHUS HArpy3KHu.

Ha HMX B 3HAaYUTENBbHOW CTENEHU BIMAKOT XapaKTEPUCTHUKUA CTaJbHBIX
IUTACTUH, HCIOJIb3YEeMBIX [JIsl W3TOTOBJIEHUS CEPICYHMKOB TpaHC(HOpPMATOPOB.
PesucTtuBHBIE TIOTEpHM AHAJOTWYHBI IOTEPSM HA TPEHHE B JIMHHUAX H
TpaHcopmaropax.

C yBennuyeHHeM Harpyskd MpoBoja (B TOM 4YHCIe M B TpaHcpopmaTopax)

HarpeBarOTCs CHJIBHEC, Marcpuall CTaHOBHUTCA Ooiee PE3UCTUBHLBIM,
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YBEJIUYMBAIOTCA MOTEpU B JUHUU. [lo 3TON mpUuUMHE pPE3UCTHUBHBIE MOTEPU
YBEJIMYHUBAIOTCS B T€OMETPUUECKON MPOTPECCUU BMECTE C TOKOM B JIMHUH.

B nepuoapl HU3KOW HAarpy3kd CHCTEMHBIE IOTEPU IOYTH IOJHOCTBIO
NPEACTABIAIOT CO0OM MOTEpU B CEpJACYHUMKE W MOTYT COCTaBIISITb BCEro TpHU
IPOLIEHTA.

OpaHako B MepHOJBI MUKOBOTO MOTPEOJICHUS 3JIEKTPOIHEPTUN PE3UCTUBHBIC
NOTEePU CTaTh JOMUHHUPYIOMIUM. B yackl MakcCUMalibHON Harpy3Ku cpeHue noTepu
B JuHUU yBenuuuBarorca 10 10—15 %, HO mpenenbHbIE MOTEpPU B JIMHHUM (T€,
KOTOPBIX MOXHO M30€XaTh IPU CHUKEHUU HAarpys3ku) MoryT Bo3dpactu 10 20 % u
oonee.

DTa KOHLENLHMS AaHAJIOTMYHA aBTOCTPAJE B 4Yac MUK — Jake HeOOJbLIoe
YMEHBIIEHUE HWHTEHCUBHOCTH JBIKEHUSI MOKET IPUBECTU K 3HAUYUTEIHLHOMY
CHWKEHUIO «TPEHUS» M YIYUYLIUTh TPAHCIOPTHBIA MOTOK. B MHKOBBIE mepuoabl
MOXXET TOTPEeOOBATHCS MATh PAOOTAIONMIMX SJEKTPOCTAHITNH, YTOOBI 00ECTICUUThH
KOHEYHOE MOTPEOICHUE AIEKTPOIHEPTUH, OOBIYHO BHIPAOATHIBAEMON YETHIPHMSI.

CrnenoBaTenbHO, MOTEPH JIEKTPOSHEPTUU B JIMHUM YaCTUYHO 3aBHUCIT U OT
IPOCKTUPOBAHUSI U  KOHCTPYKIMU CHCTEMbl U OT pabOThl OCHOBHBIX
IIEKTPUYECKUX HArpy30K, a TaKK€ M OT TOTO, HACKOJBKO XOPOILIO YHPABIISIOTCS
MUKOBBIE HArpy3Ku [29].

Takum 00pa3oM, MOTEpHU IEKTPOIHEPTUN MOHUMAIOTCS KaK Pa3HUIA MEKIY
DHEPruel, MOCTYyNaoUIEN B CETh U BBITEKAIOLIEH U3 HEE DHEPTUU (Pa3HULIA MEXKIY
KOJIMYECTBOM  AJIEKTPOSHEPTHM, TIOCTyNawmed B CeTb, M  KOJIUYECTBOM
AIIEKTPOIHEPTUH, OCTABISIEMON KOHEYHBIM IOJIh30BATENSIM), OTpa)kas CTEINEHb
MPOU3BOJIUTEIIBHOCTH CHUCTEM mepenaun W pacnpenenenus [32]. [locrynneHus
HHEPTUU COCTOSIT U3 AIIEKTPUUECTBA, KOTOPOE FEHEPUPYETCS U MOJIAETCA B CUCTEMY
nepenaun (M pacrpeneieHus), U3bsITHE COCTOMT B TMOTPEOJCHUU KIHMEHTaMHU
(KpYTIHBIMU ¥ MEJIKUMH).

VYOBITKM TakKe BKIIOYAIOT B ceOs MOCTaBICHHYIO, HO HE BBICTABJICHHYIO Ha

OILIATY 3JEKTPOIHEPTHIO, UTO HAMPSMYIO BhIpaXkaeTcsl B (PMHAHCOBBIX MOTEPSIX U B
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3HAUUTEJIbHON CTENEHU IMPEACTaBIsieT CcOoOOW IMoKazaTedb ONEpallMOHHOM
Ha/1e)KHOCTH KOMMYHAJIbHBIX TPEIIPUITHH.

Haubonee npoctoit cnocod kinaccupuuupoBaTh MOTEPU — pa3fesiuTh UX Ha
TEXHUYECKNE U HETEXHUYECKUE. COCTAaBHbIE YacTu. lIepBble ABIAIOTCA CIEACTBUEM
3aKOHOB (DM3MKH U CHIDKAIOTCS 3a cueT Ooisee 3(¢p¢deKTUBHOrO 000pyAOBaHUA,
OJIHAKO, MX HEJb3sl MOJHOCTHI0 M SKOHOMHYECKH YCTPAHHUTh 3a CUET TeKyllen
TexHoioruu. [locnenHuil KOMIOHEHT COCTOMT U3 SHEPruM, MOCTAaBIEHHON, HO HE
U3MEPEHHON U 3aBUCUT OT COLIMATIbHO-I3KOHOMUYECKUX YCIOBUH.

HerexHuueckue mnorepu MOryT OBITh JONOJHUTENBHO pa3OUTBl Ha
HECKOJIBKO TOJIKOMIIOHEHTOB, HEKOTOpPHIE M3 KOTOPBIX HE CUUTAIOTCS YaCThIO
NOTEPh INEKTPOIHEPTUH M3-3a PA3NIUYHBIX onpezaeneHuit. [Ipu nepenaye norepu B
OCHOBHOM M3MEpAIOTCS (WIM pPAacCUMTHIBAIOTCS HA OCHOBE H3MEPSEMBIX
MEPEMEHHBIX), B TO BpEMS KaK OHU YaCTO OLIEHUBAIOTCA MO pacnpeaeneHuto [30].

['maBHBIE NEPBONPUYUHBI BJIEKTPUUECKUX TOTEPh HEMOCPEACTBEHHO —
NOTEPH HArpy304HOI'O THUMA TMOSBISIOTCS HENOCPEACTBEHHO Ha  JIMHUHU
JNIeKTporiepenayd, OOOpYyJOBaHMM M TaKKe Ha Pa3IMYHBIX  3JIEMEHTax
anekrpocereld. [logoOHble moTepu 3aBUCUMBI OT o0OwIeH Harpy3ku. Crenyer
OTMETUTH, YTO JAaHHBIA KOMIIOHEHT BKJIIOYAET B CEOsl MOTEPU HETMOCPEICTBEHHO B
JUHUSIX JIEKTPOIIepeiad U pacxoj B amnmapaTax AJis MOBBIIICHUS WK MOHUKCHUS
JJIIEKTPUYECKOTO0 TOKa, a TaKkKe TMOTEpU B CHIOBBIX TpaHcpopmaTopax
NOACTaHLUH.

CnenyeT OTMETUTh, 4YTO KaXIblii KOMIIOHEHT CHUCTEMBI IE€peAauud U
pacnpeneneHrs BHOCUT CBOM BKJIAJ B MOTEPU AJIEKTPOIHEPIHH, TOITOMY NOTEPH
MOXHO Hu30eXaTh Ha KOHEYHOM TMOTPEOJCHUHM WM CUYETYMKAX IMOTPEeOUTENs,
nepeMenas pe3epBHOE KOMMPOBAHUE CHUCTEMBI 10 YpOBHs reHepaiuu. llotepu B
JUHUSIX CUCTEMBI Mepeiadyl OOBIYHO BKIIIOYAIOT JIBE (WK OoJiee) TOTOTHUTENbHBIC
CTyNeHH TpeoOpa3oBaHus U OAuH (Wi 0oJiee) TOTOJHUTEIBHBIM HAOOp TuHUN. B
3aBUCUMOCTH OT HANpsOKEHUST U PACCTOSHUA TOTEpU B JIMHUM NEperadyu

COCTaBJIAIOT OT JIBYX JI0 MSTH MPOLIEHTOB [34].
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[ToTepn HENMOCPENCTBEHHO B JMHUAX DJEKTPOIEpeNay CBSA3aHbl C TAKUM
nokaszaresieM, kak cwia Toka [21]. IlpuHumun mnoBeIiieHUsSs B Tpu U Oojee pas
INPUMEHSIETCS BO BpeMsl IIepeladyd JJIEKTPUYECKOM DJHEPrMM Ha JajbHUE
paccTositHust —  3TO  O0ecrneyuBaeT  MPONOPLUMOHAIBHOE  YMEHBIICHHE
HEIIOCPEACTBEHHO CAMOT'0 TOKA ¥ YMEHBIIIEHUE TTOTEPb.

Pacxon B ammaparax [ NMOBBIMIEHWS WM TOHMXKEHHUS DJIEKTPUYECKOIO
TOKa, UMEIOUIET0 Pa3Hyl0 NPUPOAY (MarHUTHYIO M 3JEKTPUYECKYI0), U MOTEPHU B
CWJIOBBIX TpaHc(opMmaropax TMOJACTAHIMA SABIAIOTCS CUJIBHBIMU (aKTOpamu
MOTEPH DJIEKTPOIHEPTUU B LIEJTIOM.

Hemeneroit pacxoq NOpOMEXYTOUYHBIX CTaHIMH, (MEXAY OCHOBHOMU
CTaHUMEHN, JTUHUEN U CEThIO) B JPYIMX KOMIIOHEHTaX HE MPEANOoJaraercs B 3TOU
KaTeropuu, U3-3a CI0KHOCTE! B MPOBEACHUHM PACUE€TOB U MO MPUUUHE HEOOIBIINX
noTeps. g 3T0ro BBOAUTCS TaKas COCTABIIAIOLIAS.

B xareropuu noreps, SBISIOMUXCSA YCIOBHBIMHA U IIOCTOSIHHBIMU, OTHOCSITCS
TakKe MOTepU, HEMOCPEACTBEHHO B3aMMOCBSI3aHHBIE C OOBIYHBIM HCIOJIb30BAHUEM
AIIEKTPUYECKOro 00opyaoBaHus. K TakuM nmorepsiMm OTHOCATCS:

— (YHKIIMOHUPOBAHHUE CUJIOBBIX YCTAHOBOK BXOJIOCTYIO;

- TpaThl, CBA3AHHBIE HEMOCPEACTBEHHO C O0OpYyIOBaHHEM, KOTOPOE
oOecrneynBaeT BO3MEIIEHNE Harpy3KH peakTUBHOTO THma [9].

Ecnm paccmarpuBarh OCTaJIBHBIE pPacxoAbl IO KaTErOpUsMHU, TO HX
CYIIHOCTb COCTOUT B COOTBETCTBUM C pa3HbIM YCTPOMCTBOM, OTMEYaETCA
OTCYTCTBHE 3aBUCUMOCTH UX MapaAMETPOB B COOTBETCTBUU C HAIPY3KOU.

[IpumepoM  MOKET  TOCIYXUTb  CHJIOBas  M30JISLMSA,  almaparos,
OCYILIECTBISIOMMX y4deT 1o KoMmMmyHukamusm 0,38 kB, Tpancpopmaropos,
KOTOpBIE H3MEHSIIOT TOK, CIELUUaJIbHBIX NPUOOPOB, HA OCHOBAHMU KOTOPBIX
OTTPaHUYMBAETCA TO, KAK JEHCTBYET HANPSHKEHUE.

KimmaTtnyeckas komrioHeHTa. Henenesple moTepu MOTYT INPOUCXOIUT IO
IpUYMHE OCOOCHHOCTEW KJIMMaTa Ha TOM WM MHOW TEPPUTOPHUH, TAE MPOXOIAT
JUHUU dNeKkTporepenad. B xomMmyHukanusx ¢ HampsbkeHueM 6 kBt (u Oornee)

3aBUCUT HEMOCPEJCTBEHHO TaKOM TOKa3aTellb «CUJbl TOKa (YTEUKH)»
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HEIIOCPEICTBEHHO B CaMHMX W3OJIAPYIOLIMX 3JIEMEHTAaX. B OCHOBHBIX JIMHHAX
AJIEKTPOCETHU (OT CTa JECATU KUIOBOJIBT) OOJIbLIAS YaCTh BCEX MOTEPh NPUXOAUTCS
HEIOCPEACTBEHHO HA TAaK HA3bIBAEMBIE KOPOHHBIE paspsabl. [losBneHne naHHBIX
pa3psAI0B CBSI3aHO C BBICOKOM BIIAXXHOCTBIO BO3JYLIHOIO IpocTpaHcTBa. Kpome
3TOT0 B MUHYCOBYIO TEMIEPATypy JJIsl HAIIUX KIMMAaTHYECKUX yCIOBUIN OOBIIEHHO
NOBEICHUE JIbJIa HEMOCPEACTBEHHO HA JIMHUAX, HAXOASIIUXCS TMOJ OONbIINM
HAIIPSDKEHUEM, U HA NIPOCTBIX JIMHUSX JJIEKTpoIIepeay.

Croit n1b1a Ha NTMHMAX dekTponepenad. [IpuHrMas Bo BHUMaHUE TOJIOEN,
BAKHO 3HATh IIOTEPH DJJIEKTPUYECKOW DSHEPrMM OT HarpeBaHus B IIpolecce
TOIUICHMSI JIBJIA.

BaxHpl Taxkke DOTEpPHU, CBA3AHHBIE C NOMJIEPKAHUEM JEATEIBHOCTU
(YHKIMOHUPOBAHUS MTPOMEKYTOUHbIX cTaHIUI. K 3T0il yacTM UMeeT OTHOIIEHUE
NOTEPH AJIEKTPOIHEPTHH, CBA3AHHBIE ¢ (YHKIMEH anmapaTtoB BCIOMOIAaTEIbHOTO
tuna. /lanHoe oOopyaoBaHue oOecreuMBaeT MPUMEHEHHE TJABHBIX 3JIEMEHTOB,
KOTOpBIE B CBOIO oOuepelp O0eCHeuyMBAaIOT TPAaHCHOPMALUIO AIIEKTPUUYECKON
sHeprun/e€ pacnpeneienue. [Ipubopbl perucTpanuyd y4HUTHIBAIOT —3aTpaThl
DIIEKTPOIHEPTUH.

[lepeuenr THaBHBIX NOTpPeOUTENEH, BXOAAIIMX B OTy KaTErOpHIO,
(132001117178

- BEHTWIMPYIOIIME ¥  OXJAXKIAIOIIUE CHUCTEMBl  00OpYyAOBaHUS
TpaHCHOPMUPYIOUIETO TUIIA;

- CHUCTEMa HarpeBaHUs M BEHTWIALMHU IMOMEIICHUS TEXHOJIOTUYECKOTO
TUIA, BHYTPEHHHUE TPUOOPHI OCBELICHMS;

- OCBEILIEHHE MECTHOCTEH, KOTOPBIE NPWIETAIOT K IPOMEKYTOYHBIM
CTaHLIMM;

- YCTPOMCTBO AJisi BocnosiHeHus 3apsaaa AKD;

- LIENIA OTIEPATUBHOTO TUIA U TAKKE MOHUTOPHUHIOBBIE U YIIPABIISIOLINE
CUCTEMBI;

- CUCTEMBI OTOIUIEHUS OOOpYJOBaHUS BHEIIHETO TUIA, K MpPUMEDY,

MOAYJIU AJI yHpaBJIICHUSA CIICHHAJIbHBIMHA BBIKIIHOYATCIISIMUA;
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- pPa3HbIE TUIIBI KOMIIPECCOPOB;

— ITOJICOOHEIC MEXaHU3MEL;

- obopymoBaHue MJiS TPOBENCHHS] PaOOT, CBSA3AHHBIX C PEMOHTOM,
anmnaparypa KOMMYHHUKAIIUH U T.]I.

Crour TakKe OTMETUTh HAJIMUYME€ M KOMMEPUECKON COCTaBIISIIOLIECH.
CTpyKkTypa Taku MOTEph XapaKTEpPU3yeTCsl CalbA0 JBYX 3aTpaT — (PaKTUYECKUX U
TEXHUYECKUX.

JIns pasHOCTH B HOPME XapaKTEpHO NMPUPABHUBAHUE K HYJEBOW OTMETKE
[22].

[Tonydyenune Takoro 3Ha4€HUsI HE OCYILIECTBIISIETCA MPAKTUKOM, MOCKOJBKY
OTMEYAeTCs] HaJu4he OIpPEACNICHHbIX OCOOCHHOCTEH YCTPOMCTB, KOTOpBIE
VUYUTHIBAIOT  TMOTPAYEHHYID  DHEPIHI0 U OCOOCHHOCTEH,  KOTOPBIMH
XapaKTEepU3YITCA JIEKTPOCUYETYUKH, MOHTUPOBAHHBIE Y MOJIb30BATENS.

K 1aHHOW KOMIOHEHTE HWMEIOT OTHOILIEHHWE BO3HUKIIHE MPOOIEMBI
HEIMOCPEJICTBEHHO B CAMHMX CUETaX, KOTOPHIC BBICTABJICHBI TTOTPEOUTENIO U TAKKE
XUILECHUS DJECKTPUYECKOM SHEpPruu. Eciam paccMmaTpuBaTh IEPBBIA Ciydad, TO
TaKoe 00CTOATETHLCTBO BO3HUKAET MO Pa3HBIM NIEPBONPUINHAM:

— COTJIallIeHWe Ha SHEProIoCTaBKY BKIIOYAET JAaHHBIE O MOTpeOuTene,
KOTOPBIE HE SIBJISIFOTCS TOJTHBIMU ¥ TOUYHBIMHY,

— HEBEPHO NpUBEAEH Tapud;

— HET MOHUTOPHUHTA 3a NPpUOOPAMH PETUCTPALINH;

— npoOjemMbl, KOTOpbIE€  CBA3aHbl  HEMOCPEJACTBEHHO C  paHee
VCIIPABJICHHBIMU CUETAMU U TaK JAJIee.

PaccmarpuBasi xwineHusi, Ba)KHO OTMETHUTBH, YTO 3Ta MpoOsieMa SBISICTCS
HaCYIIHOM B JII000i1 cTpaHe.

OOBIYHO TaKW€ AHTHMKOHCTUTYLHOHHBIE CIIOCOOBI MPUCYILIU MOTPEOUTESIM-
MONICHHWKaM. MHorma  cimydaroTcss TpoOJeMbl € MPOU3BOJCTBEHHBIMU
yupexaeHussMu. OJHAKO JaHHbIE OOCTOATENbCTBA CIY4YaloTCS PENKO, HE MOTYT
ObITh ycTaHaBiAMBaOIUMU. OOBIKHOBEHHO TO, 4YTO HauOOJbIIAs YacTb BCEX

XHILEHUHN CAyBaeTCsl 3MMOM B pallOHax C HapyLIEHUSIMU TETJIOCHA0KESHHUS.
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CymecTByeT HECKOJIbKO METOJIOB YMEHBLICHUS [IOKa3aHUU
PErUCTPALIMOHHBIX IPUOOPOB.

IlepBplii MeTOH — MEXaHWYECKuM. DBxiroyaer BMEIIATENbCTBO B
JESATENIbHOCTh HEMOCPEICTBEHHO CamMoro mnpudopa, HampuMmep, 3TO CHU)XKEHUE
CKOpPOCTM BpAILlEHHsI NHMCKA IOCPEACTBOM HETNOCPEICTBEHHOTO MEXAHMYECKOIO
JABJICHUS, KOPPEKTHUPOBKA IOJIOKEHUs CUYETYMKA JHEPTUM, IOCPEIACTBOM €r0
IIOJIOKEHUS NOJ yrioM B 45°. PeIKo MCIONIb3yeTCsl BapBapCKUH METOJ: CPBIBAOT
wIoMOBI, pa3banaHcupytoT MexaHusM. [IpodeccrnonanbHplil cienuaanucT ObICTPO
ONPEEIUT BMELIATEILCTBO MEXaHUYECKOTO XapaKTepa.

Bropoit meton — 3nekTpoHHbIM. CylIEeCTBYIOT pa3iu4HbIC BApHUAHTHI —
HE3aKOHHOE IPUCOCAMHEHHE K BO3AYIIHBIM KOMMYHHUKAIMSAM IIOCPEICTBOM
«Habpocay, cnocod KamUTaJIOBIOKEHUS (a3bl HArpy304YHOrOo TOKA, NPUMEHEHUE
npuOOpoOB 17l KOMIIEHCAaUMu. Takke CYHIECTBYIOT pa3Hble BapHaHTBI C
IIYHTUPOBAHUEM LIEMU TOKOBOIO THUIIA YYETHOI'O MPUOOpa MIIU K€ MEPEKIIOUCHHE
JIByX KOMIIOHEHTOB — (pa3bl ¥ 0—s1.

Tpetuit MmeToq — MarHUTHBIN. 37€Ch K KOPITyCHOM YacTH MpuOOpa UHITYKIIUU
ydyeTa MOJHOCAT MarHuT u3 Heoauma. llociennuii Bimser Ha ycTapeBIIHE
cuétumku 3Hepruu [30].

[IpakTiueckn Bce HOBEWIIME YYETHBIE NPU30PHI HEIb3sS KAKUM-JIMOO
o0pa3oM «0OMaHyTbh» YyKa3aHHbIMHM BbllIE MeTogamu. Kpome TOro, naHHbIE
NOMNBITKK PErUCTPUPYIOTCSA, YTO CTAHOBHUTCS MPUYMHOM pPa3HbIX HENPHUSATHBIX

MOCJICACTBUI.

2.2 CTpyKTypa norepb 3JeKTPOIHEPrumn

[ToTepu 37EKTPOIHEPIHUM B SJIEKTPUUYECKUX CETIX SBIIIOTCS Ba)KHEHIIMM
NoKa3aTejeM SKOHOMMYHOCTU MX padOThl, HATJISAHBIM MHAMKATOPOM COCTOSHUS

CUCTEMbI yueTa JJIEKTPOIHEPTUU, a Takke dSPPEKTUBHOCTU SIEKTPOCETEBBIX

opranuzanuii [24].
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[ToTepu B 3NIEKTpUUECKUX CETSIX HEeU30eKHbI. [IpaBUIIbHBIN UX y4eT BaxkKeH
KaK [JIi CETEeBBbIX OpraHu3alui, TaKk W s MOTpeOuTeNeld Il MpOBEIEHUs
KOPPEKTHBIX pacdyeToB. HOpMbI MOTeph 3JMEKTPUUECKUX CETeH B 3aBUCUMOCTH OT
IUIAHUPYEMOTO TOTPEOJICHUS PETYIUPYIOTCS AIEKTPOCETEBBIMUA KOMITAHUSIMHU.

CtpykTypa mNOTE€ph HEOJHOPOAHA — TMOTEPU DIEKTPOIHEPTUU MOXKHO
pa3fenuTh Ha TEXHOJOTHYECKHE IOTepH, MOTEPH HA COOCTBEHHBIE HY Kb
opraHuzalii u KoMmMmepueckue mnotrepu. OTMETHM, YTO HENOCPEICTBEHHO
KOMMEpUYecKre YOBITKM  OOBIYHO  SIBISIFOTCSL  MPEAMETOM  CIIOPOB  TIpHU
BO3HMKHOBEHUU KOMMEPYECKUX OTHOIICHUN MEXAY CETEBOM 3HEprocHadx aroen
opraHmu3aiueit u norpedurenem [28].

JleficTBUTENbHBIE YTPaThl JEKTPOIHEPTUU YCTAHABIMBAIOT KAaK paziIuuue
AIIEKTPOIHEPTUH, KOTOpas Momnayia B CETh U Jajnee Oblia OTIyIIeHa MOTpeOuTensim
HEMOCPEACTBEHHO W3 CeTH. [N MeTanbHOro aHaiau3a U HOPMHUPOBAHUS MOTEPH
HEOOXOMMO 11eJ1IeCO00pa3HO HMCMOJIb30BaTh YKPYIMHEHHYIO CTPYKTYpy IOTEpb
AIEKTPOIHEPTUH (B 3aBUCUMOCTHU OT (PU3HUECKOU MPUPOJIBI U CIEU(UKN METO/I0B
OmpeesieHUs] KOauyecTBeHHbIX 3HaueHui) [30]. Ha ocHoBaHum 3TOro Kpurtepus
NOTEPU PaA3JEAIOT HA COCTaABHBIE YACTH:

- TEXHUYECKUEe  — u3-3a POLIECCOB B POBOJAX u
3IIEKTPOOOOPYIOBAaHUH, NPOUCXOIAIIMMU TPHU Tepeaaye 3IEKTPOIHEPTHH IO
AIEKTPUUECKUM  CETSIM, BKJIIOYAOT B ce0d pacxod JJIEKTPOIHEPIMH Ha
cOOCTBEHHbBIE HYk/Ibl TOJICTAHIINA;

- Ha COOCTBEHHBIE HYXK]Ibl CETEBBIX OpraHU3allii — HEOOXOIUMBI ISt
oOecrieueHrs SKCIUTyaTalldd TEXHOJOTMYECKOro O0OpyAOBaHUS MOJACTAHLUNA U
U3Hb 00CITY>KMBAIOIIET0 MepCcoHaa;

- OIHUOOYHbIE  —  MPEACTABISIOT  HEAOYYeT  DJIEKTPOIHEPTHUH,
OOYCJIOBJICHHBI TEXHUYECKUMU XapaKTEPUCTUKAMH M PEeKUMaMU  PabOThI
puOOPOB yyeTa JEKTPOIHEPTUU Ha OOBEKTE;

- KOMMEpYECKHEe — HECAHKIMOHUPOBAHHBIM  BHIOOP  MOIIHOCTH

BHGKTpH‘{eCKOﬁ OHCPIrur, OTCYTCTBUC COOTBCTCTBHA OINIATbl 3a OSHCPIHRO
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(HEMOCPENCTBEHHO OBITOBHIMH TMOTPEOUTEISIMH) JAHHBIM DJIEKTPOCUYETUHKOB,
JpyTyUe MPUYMHBI B 00JIaCTH MOHUTOPHUHTA dHEpronoTpedaenus [37].

Cnemyer OTMETUTh, YTO TEXHUYECKHE, OIMMOOYHBIE U TOTEPH HA
COOCTBEHHBIC HYXK/IbI M3-3a TEXHOJIOTHU MPOU3BOJICTBEHHOIO Mpollecca nepeaadu
AIEKTPOIHEPTUM MO CETSIM W HHCTPYMEHTAIBHOrO yYeTa €ro MHOCTYIUICHHS, a
TaKKe MOJIauu BBIACISIOT B OTACIbHYIO KaTerOPUI0 TEXHOJIOTHYECKUX MOTEPH [6].
K TexHOMOrM4ecKUM TOTEpSM JIOJDKHBI OBITH  YCTpeMJICHBl (PaKTHUECKHe
U3JIEPKKU SHEPTHH.

Y MOTEPh KOMMEPUYECKOTO XapakTepa HE peArnoJiaraeTcs
CaMOCTOSTEJILHOTO OMKMCAHUs MAaTEMAaTUUECKOTO THUIIA U TIO3TOMY MTOTEPU HE MOTYT
OBITh aBTOHOMHO ITOICYNUTAHBI.

VYKpynHeHHasi CTPYKTypa oTepb MpUBEAEHA Ha PUCYHKE 2.

MOTEPUINEKTPOIHEPTUU

v Y

TEXHONOTUYECKUE KOMMEPYECKUE

\4 Y
OLUMBOYHBIE TEXHUYECKUE

Yy
HA COBCTBEHHbIE

HY XK /Ibl

PucyHnok 2 — YkpynHeHHasi CTpYKTypa NOTepb 3IEKTPOIHEPTUU

3HaueHHE IMOTEPh YCTAHABIMBAIOT KAaK HECXOJCTBO HEMOCPEACTBEHHO
MEXJy JE€UCTBUTEIbHBIMU yTpaTaMd W MTOTOM TMEPBBIX JIBYX KOMIIOHEHTOB,
KOTOpbIE MPEIIOoNaraloT MOTEpU TEXHOJOTHYECKOro xapakrtepa [25] — pasHuua
MEXIY (PAKTUIECKUMHU MTOTEPSIMU M PACUETHBIMH TEXHOJIOTHIECKUMHU.

OTMeTuM, 4YTO KaXKIblii CTPYKTYpHBIH KOMIIOHEHT HMMEET CBOK Oosee
NOJPOOHYIO CTPYKTYPY, BEIb KaXAYyI0 KAaTErOPUI0O MOXKHO pa3leiIuTh Ha

ITO3JICMCHTHBIC COCTABJIAIOIINC
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[ToapoOHas cTpykTypa MOTEph ANEKTPOIHEPTUU MPE/ICTABIICHA HA PUCYHKE
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[loTepu, He 2aBHCALINE OT HATPY3IKH

Pucynok 3 — [lonpoOHast CTyKTypa MOTephb JIEKTPOIHEPTUU

Pa3o0paBimuce co CTPYKTypoW, MnepeiiieM K NpUYMHAM, BBI3bIBAIOIIUM
HELIEJIEBOM PacxoJ B KAXKJIOM M3 NEPEUYUCIIEHHBIX BbllE Kareropuil. Haunem c
COCTaBIISIOIIUX TEXHOJIOTHYECKOTo (haKTopa:

a)  Harpy3ouHble IoTepu, oHM Bo3HHMKawT B JIOII, obopynoBanum u
Pa3IMYHBIX DJIEMEHTAaX JJIEKTpoceTed. Takue pacxoabl HAIpsAMYKO 3aBUCAT OT
CyMMAapHOW Harpy3ku. B JaHHYI0 COCTABIIAIOLIYIO BXOJAT:

1) notepu B JIDII, oHn HanpsiMyto CBsi3aHbl ¢ CWIIOW TOKa. IMEHHO

O3TOMY TIpM Tepelaye dJIEKTPOIHEPruH Ha OOJbIINE PACCTOSHHS

UCIOJIb3YETCSl MPUHLMI MOBBIIIEHNS B HECKOJIBKO pa3, 4TO CIOCOOCTBYET

MPONOPLUHUOHAIIBHOMY YMEHBIIIEHUIO TOKa, COOTBETCTBEHHO, U 3aTpaT;
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2)  pacxon B TpaHchopmaTtopax, HMEIOIIMM MAarHUTHYIO U
3JeKTpUYeCcKyto npupoay [17];

3)  HeueneBoW pacxoj B APYTUMX 3JIEMEHTaX HE BXOJHUT B JIAHHYIO
KATETOPUIO0, BBHUIY CJOXHOCTEM TaKMX pPACUYETOB M HE3HAYUTEIBHOTO
o0Bbema 3aTpart. JJs 3Toro npeaycMoTpeHa ClIeayolas COCTaBIISIOMIAs;

0)  Kkareropus yCJIOBHO-TIOCTOSIHHBIX pacxoioB. B Hee BXOAAT 3aTpatsl,
CBS3aHHBIE CO IITAaTHOW OKCIUTyaTallue 3JIeKTpooOOpYyIOBaHUSA, K KOTOPBIM
OTHOCATCS:

1)  xonoctas paboTa CUJIOBBIX YCTaHOBOK;

2)  3atpaTbl B O0OOpYAOBAaHHMM, OOECHEUYMBAIOIIEM KOMIICHCAIUIO
PEaKTUBHOW HATPY3KH;

3) nOpyrue  BHABI  3aTpaT B pa3IMYHBIX  YCTPOWCTBaX,
XapaKTEPUCTHKU KOTOPBIX HE 3aBUCAT OT Harpy3ku. B kauecTBe mpumepa
MOKHO TPHUBECTH CHJIOBYIO H30JIALIMIO, MpuOOpsl yuera B cerax 0,38 kB,
U3MEepUTENbHbIE TpaHC(HOPMATOPHI TOKA, OTPAHUYUTEHN MEPEHANIPSKEHUS U
T.1.;

B)  KJIMMaTHuYeckas cocTapistomas. HeieneBoi pacxo 371€KTPOIHEPTUU
MOXKET OBITh CBf3aH C KJIMMAaTUYECKUMHU YCIOBUSMHU XapaKTEPHBIMH Ui TOU
MectHocTH, Tre npoxoasaT JIDIL. B cersix 6 kB u Bbillle OT 3TOro 3aBUCHUT
BEJIMYMHA TOKA YTEUYKU B M3ojsiTopax. B maructpansx or 110 kB Oonbiias goss
3aTpaT [PUXOJUTCA HA KOPOHHBIE pa3psibl, BO3HUKHOBEHHIO KOTOPBIX
CIOCOOCTBYET BJIAXXHOCTH BO31yXa. [loMHMMO 3TOro, B XOJOJHOE BpeMs roaa AJis
HaIIero KJIMMAaTa XapakTepHO TaKoe SIBJIIEHHE, KaK oO0JieleHeHHWe Ha MpOBOjAax
BBICOKOBOJITHBIX JIMHHUH, a Takke 0ObaHBIX JIDIT [26].

YyuteiBas  mociueaHuit  (akTop,  cleayeT  y4YMTBIBATh  3aTPaThI
AIIEKTPOHEPTUM Ha pacIulaBlieHHuEe JbAa. Pacxoapl Ha MOAAEPXKKY paboThI
NOACTAHIMN: K JAHHON KaTErOPUM OTHECEHBI 3aTPaThl AIEKTPUYECKOW DHEPTUM HA
(GyHKIMOHUPOBAaHUE  BCIIOMOTaTeNIbHbIX  yCTpoHCTB. Takoe oOopymaoBaHue

HCO6XOI[I/IMO JJIA HOpMaHLHOﬁ OKCIITyaTalluid OCHOBHBIX Y3JIOB, OTBCHAIOIIUX 34
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npeoOpa3oBaHUE »HIIEKTPOSHEPIUM U €€ pachpeaeneHue. Dukcanus 3aTpar
oCyIecTBisieTcs npudopamu yueta [16].

[IpuBeneM CHHUCOK OCHOBHBIX MOTPEOUTENEH, OTHOCSIIMXCS K JaHHOU
KAaTerOpHH:

- CUCTEMbl  BEHTWISIMM W  OXJaXIEHUS  TpaHCHOpPMATOPHOTO
000pyI0OBaHUS;

— OTOIJICHUE W BEHTWISIUS TEXHOJOTHMYECKOTO TIOMEIICHHS, a TakKkKe
BHYTPEHHHE OCBETUTEINIbHbIE TPUOOPHI;

- OCBEIIEHUE MPUJIETAIONINX K MOJCTAHIUSAM TEPPUTOPUIL;

— 3apsigHOe o0opynoBanue AKD;

— OTICPATUBHBIC IETIA U CUCTEMBI KOHTPOJISI M YIIPABIICHUS;

- CHUCTEMBI 00OTpeBa HAPYKHOTO OOOPYIOBaHUSA, HAMPUMEP, MOIYJIN
yIpaBJICHUS BO3AYIIHBIMU BBIKIIOYATEISIMU;

- pa3nyHbIe BUIbl KOMIIPECCOPHOTO 000PYI0BaHNS;

- BCIIOMOTATEIIbHBIE MEXAHU3MBI;

- obopymoBaHue Ui PEMOHTHBIX paboT, ammapaTypa CBSI3H, a TaKkKe
JIPYTUe IPUCTIOCOOICHHUS.

Kommepueckasi coctapiisitonas: moj JaHHBIMU 3aTpaTaMu MOJapa3zyMeBaeTCs
CaJbJI0 MEXAY a0COMOTHBIMU ((PAKTUUECKUMM) U TEXHUUYECKUMHU MOTEPSIMHU.

K nmaHHOM coOCTaB/ISIONIEM TakKe OTHOCIATCS OINMOKM B  CUYETax,
BBICTaBJICHHBIX TMOTPEOUTENI0O M XWINCHHUS JJIEKTpodHepruu. B mepBom ciydae
10/100Hast CUTYAIMsI MOKET BOBHUKHYTH 110 CJIEAYIOIIMM MIPUYNHAM:

- B JIOTOBOPE Ha IMOCTAaBKY 3JEKTPOIHEPIHMHM YyKa3aHa HEMOJHas WU
HEKOPpPEKTHast HH(OpMAITUS O TOTPEOUTENE;

— HEIMPaBUJIBLHO YKa3aHHBIN Tapud;

- OTCYTCTBHME KOHTPOJIS 32 IaHHBIMU TPUOOPOB yUeTa;

- OIIHUOKH, CBSI3aHHBIE C paHEee OTKOPPEKTUPOBAHHBIMU CYETAMH U T.]I.

XWIIEHUSAMH, KaK TPaBWIO, 3aHUMAIOTCS ObITOBBIE TOoTpeduTenu. OaHako,

HHOrga BO3HHUKAIOT HMHOUACHTHEI M C IPCANPHUATHAMHU, HO TaKUC ClIydan HE
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SIBJISFOTCSL  OTIPEACIISIONIMMHU. XapaKTepHO, YTO UK XWINCHUW MPUXOIUTCS Ha
XOJIOJIHOE BpeMs ToAa, NMPUYEM B TEX PETrHoHaX, TJIe HUMEITCS MPoOJeMbI ¢
TEIIOCHA0KEHHEM.

[TonsiTHE HOpMATHBA IMOTEPh: IMOJ TAHHBIM TEPMHUHOM ITOJIpa3yMEBacTCs
YCTAaHOBKAa SKOHOMHUYECKA OOOCHOBAaHHBIX KPHUTEPHUEB HEIIEIEBOTO pacxoja 3a
KOHKPETHBIN mepuoa. [Ipu HOPMHUPOBAHWUHM YYHMTHIBAIOTCS BCE COCTABIISFOIIMC.
Kaxxast 13 HEX TIIATEIbHO aHAIM3UPYETCS OTACIBHO.

[To wWrory, mNpPOHW3BOAATCS BBIYHCICHUS C yYeTOM (PAKTHIECKOTO
(a0coMOTHOTO) YpPOBHS 3aTpaT 3a MPONICAIINN IMEePUOJ W aHalM3a Pa3IMYHBIX
BO3MOYKHOCTEH, TTO3BOJISIIONINX PEAIM30BaTh BBISBIICHHBIC PE3EPBHI JIS CHUKEHUS
noTepb. HopmaTwBel HE CTAaTWYHBI, a PETYJSIPHO TepecMmarpuBaroTcsa. llon
a0COJTIOTHBIM YPOBHEM 3aTpaT B JAHHOM CJIydae IOJIpa3yMeBaeTCs CaabJa0 MEXKTY
NePeITaHHONW AJICKTPOIHEPTHEeH W TEXHWYCCKUMHU (OTHOCHUTEIBHBIMHU) ITOTEPSIMH.
HopMaTuBBI TEXHOJOTHYECKUX IMOTEPh OMPEACIISAIOTCS IyTEM COOTBETCTBYIOIIUX
BbIUMCIICHUH [27].

Taxum 00pa3om, SKOHOMUYECKUN TTOKA3ATENh CTaTyCa CeTEH AIEKTPUIECKOM
DPHEPruM — TOTEPU DHEPIHMHM B JAHHBIX CETAX. B COOTBETCTBHUH C TO3UIIMEH
CIIEIUATIMCTOB B DHEPTeTUUYECKON cdepe, BaKHO, YTOObI OTHOCHTEIBHBIE YTPAThI
IIEKTPUUECKOM SHEPTHH, BO BpEMsI €€ Mepejadyn B DJICKTPOCETSAX, HE ObLIHM OOJIbIIe
4eThIpEX MporieHTOB. Camas BBICOKas CTEICHb MOTEPh SHEPTHH JIOJDKHA OBITh Ha
3HAYEHUU JIECSATH TIPOILICHTOB.

Y4uThiBas CTENEHb MOTEPh AJICKTPUYCCKON SHEPTHH, MOKHO YTBEPIKIATh,
4TO €CTh ONpeneEHHas NOTPeOHOCTh B 00BEME BBEICHUS COOTBETCTBYIOIINX MEP
10 COEPEKEHUIO FHEPTUH.

BrIsBIICHHasT CTPYKTypa TIOTEpPh (TEXHOJIOTMYECKHE, ONIMOOYHBIC M
KOMMEpPUYECKHE TIOTEPH) TO3BOJIICT aHAIM3UPOBATh U TUIAHUPOBATH MEPOIPHSITHS,
KOTOphIC B IIEJIOM TPHBEAYT IOTEPH PACCMATPUBAEMOTO MPEANPHUATHSI K

HOPMHPYEMOMY MOKa3aTeNo.
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23 Metoapl W MepoONpUSiTHSE 10 MHHUMHM3AUMH  MOTEpPb

3JIEKTPOIHEPTUH

Kak Obu10 OTMEUEHO paHee, NOTEPU AMEKTPOIHEPIHUU SIBISIOTCS BaXKHBIM
KOMILJIEKCHBIM ITOKA3aTEJEM, IIOCKOJIBKY OHH COCTaBIISIIOT 3HAYUTENBHYIO JOJIO BO
BCEU DHEPIrOCUCTEME NPEATIPUITHS.

[Totrepu mnpu nepenaye M pacHpelesieHUU 3JIEKTPOIHEPIMH BO3HUKAIOT,
KOI/Ia KOJIMYECTBO IPOU3BEIECHHON JJIEKTPOSHEPIHMH MPEBBIIIAET KOJIUYECTBO
AJIEKTPO3HEPIUHU, MOCTAaBICHHON KOHEUYHBIM MoJb30BaTessiM. [loTepu BO3HHMKAIOT
KaKk M0 TEXHUYECKUM NpUYMHAM, HAlpUMeEp, Uu3-3a CIMILIKOM JUIMHHBIX
pacnpenenuTeNbHbIX JUHUN WIA POBOJHUKOB HEMOAXOSIIET0 pa3Mepa, Tak v 1o
HETEXHUYECKUM  IPUYMHAM,  HalpuMep,  BOPOBCTBO, 4YTO  OCOOEHHO
pacnpoCTPaHEHO B HEKOTOPBIX CTPAHAX C PA3BUBAIOILEHCS YKOHOMHUKOM.

Cy1iecTByeT HECKOIBKO CIIOCOO0B YMEHBIIUTh OTEPH IJEKTPOIHEPTHUH TIPU
nepefade v pacripeaeacHuH.

3auacTyro 3TH METOAbl KJIACCUDUUUPYIOT Kak: OpraHU3alMOHHBIE,
TEXHUYECKHUE U METObl, HAIIPaBJICHHbBIE HA COBEPILIEHCTBOBAHUE CUCTEMBI Y4eTa
AIIEKTPOIHEPTUH.

K opraHuzallMOHHBIM  MEpPONPHUITHSAM  OTHOCST HAxXOXKIECHHUE MECT
OTKJIFOUEHUS C 1yOJUPYIOLIUM 3JIEKTPOCHAOKEHUEM, CHUKEHUE HECUMMETPUYHON
(ba3Hoil Harpy3KH, a TAaK)Ke ONTUMHU3ALUAIO 3arPy3KU CHIIOBBIX TPaHC(HOPMATOPOB.

K TexHMYecKMM OTHOCAT Taku€ MEPOINPUATHSA, B KOTOPBIX 3aJ€HCTBOBAHO
UCIIOJIb30BaHUE CIELUAIBLHOTO 000PYOBAHMUS.

Meronpl, HampaBJIEHHbIE HAa  COBEPIICHCTBOBAHUE CHCTEM  ydeTa
AIIEKTPO3HEPIUU CBSI3aHbl C NPUMEHEHHEM aBTOMAaTHYECKMX CHCTEM Y4YeTa
AIIEKTPO3HEPTHUH U NEKTPOCUYETUYMKOB BEICOKOTO YPOBHS TOUHOCTH.

HekoTtopsle 13 BapHaHTOB CHHKEHHSI TEXHUYECKUX MOTEPh BKIKOYAIOT TAKHUE
MEPOIPUATHS, KaK 3aMEeHa TpaHC(OpMaTOpOB HEMPABUIBHOM MOIIHOCTH,
yIy4llIEHHE KadyecTBa COCAWMHEHHWS NPOBOJAHHMKOB (JIMHUM SJEKTponepenad) u

IMOBBIICHHUEC AOCTYIIHOCTHU peaKTHBHOﬁ MOIIHOCTH 3a CUYET YCTAaHOBKHU 6aTapeI71
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KOHJIEHCATOPOB ~ BIOJIb  JHMHUI  a3nekrtponepenayu. s cokpaieHus
HETEXHUYECKUX TMPUYMHBI, HEOOXOIMMO OOpOThCS C XUIICHUSIMH, YCIOKHSISA
KpaXkel 3JIEKTPOIHEPruu 13 JTuHui [36].

Crnenyetr OTMETUTD, KOTJ]a TOTEPU MPOUCXOAAT BO BPEMS TPAHCIIOPTUPOBKH,
OHM SIBJITFOTCSI TPSMBIM TOKa3aTeJIeM TEeXHUYECKON S()PEKTUBHOCTH CHUCTEMBI.
Korma ’xe moTepu cCBsi3aHbl C HETEXHUYECKUMHU (PAKTOpaMH, OHHM OTPaKaloOT
onepaluoHHy10 3 (PEKTUBHOCTH IPEANPUATUH.

[ToTepn 53JIEKTPO’HEPrMM TMpH MEepeAadye MNPOUCXOAAT B OCHOBHOM B
pe3yabpTaTe TEXHUYECKHX (HAKTOPOB, KIUMATUYECKUX SIBJICHUW W KOHKPETHBIX
reorpaduyeckux yciaoBuid. HampoTuB, KoOrja »3JEKTPOIHEPIHsi MOCTYNaeT B
pacnpenenuTeNbHbIE CUCTEMBI, JIOCTABJSIOIINE €€ KOHEYHBbIM I10JIb30BaTEISAM,
NOTepU SIBIIAIOTCS PE3YyJbTAaTOM KaK TEXHUYECKUX, TaK M HETEXHMYECKHX
dbakTopoB. DTO CBSI3aHO C TEM, YTO pachpeicsiecHne (U KOMMEPIHMaIA3aIus)
BKJIIOYAeT B Ce0s HECKOJbKO IIaroB B JIOTOJHEHHE K TPAHCIOPTHPOBKE
AIEKTPOIHEPTUH, BKJIIOYAs TMOJKIIOUEHUE, W3MEPEHHEe W B3UMaHUE IUIAThl 3a
YCIIyTY.

HecmoTpsi Ha TO, YTO HEBO3MOXKHO TOJHOCTBIO YCTPAHUTH MOTEPH, HUX
MOXHO CBECTH K MHUHHMYMY 3a CUET TOBBIMICHUS HHEProdp(HEKTUBHOCTH C
MOMOIIBI0 UHTEJUICKTYaIbHBIX MOJKIIOUEHHBIX UHCTPYMEHTOB.

Takum o00pa3om, CylIeCTBYeT TpW TJIaBHBIX BHJA CHOCOOOB U Mep,
HAIICJICHHBIX HA YMEHBIIIEHUE PHEPTOTPAT B KOMMYHHUKAIMAX: OpraHU3AI[MOHHBIE,
a TaK)Ke€ TEXHUYECKHUE U T, KOTOPbIE HAMPABIIEHbI HA COBEPIICHCTBOBAHUE CUCTEM
pacyeTHOTO M TaKXKE TEXHMYECKOrO Yy4eTa »JJICKTPUYECKOW »sHeprum [26].
PaccMoTpum 60s1ee moapoOHO KaXkKIblii METOI.

PekoHcTpyKlust 00€ceunT TJaBHOE JEWCTBUE B YMEHBUICHUU TMOTEPb.
Jlpyrue wmepbl: yBEeTWYEHHE NPOMYyCKHON (YHKIIMM W TIOBBIIIICHUE KadyecTBa
(GYHKIIMOHUPOBAHUS BJEKTPOCeTel, COATaHCUPOBAHHOCTH PEKUMOB JIaHHBIX

CCTCfI, TO €CTb IOCPCACTBOM IIPHUMCHCHHA MCP, ABIAIOINHUXCA KallMTAaJTOCMKHMH

[23].
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['maBHBIE Mephl, MOMHUMO BBIIIEYKa3aHHbIX, s 3aekrpocereid 110 kBT,
00pa3yIolux CUCTEMY:

— HaJaXuBaHUE pPabOThl MO HEMNOCPEJACTBEHHOMY H3TOTOBJICHUIO
IPOAYKIMHU Y IIMPOKOE MCIIOJIB30BAHUE HA IIPAKTHKE HACTPAUBAEMBIX PEAKTOPOB,
KOTOPBIE SBJISIOTCS YNPABISEMBIMUA, IIYHTUPYEMBIMH, a TaKXE€ KOMIIEHCATOPOB
CTaTUYECKOT0 THUIMA PEAKTUBHON MOILHOCTH JJISl YIYUYIIEHUS TOTOKOB MOITHOCTH U
YMEHBILICHUS] YPOBHEHN HAIPSKEHHS B AJIEMEHTAX KOMMYHUKALIHIA;

- CO3/1aHH€ HOBBIX 3JIEKTPOCETE U yBEIMYEHHE MPOITYCKHON (PyHKIMU
UMEIOIINXCS KOMMYHUKAIMNA ISl TOTO, YTOOBI BBIIaBaTh aKTUBHYIO MOIIHOCThH OT
«3aKpBITBIX» CTAaHUMWA [ YHHYTOXKEHHS HEJOCTAIOIIMX DJJIEMEHTOB U
MOBBIIEHHBIX EPETOKOB TPAH3UTHOT'O THUIIA;

— dbopMHpOBaHHE  DHEPreTUKU  HETPAJULHUOHHOTO, a  TaKXKe
BO30OHOBIISIEMOr0  TUMa  (HEOOMBIIMX  THUAPOIEKTPOCTAHIMM, a  TaKKe
BETPOAIEKTPOCTAHINM, THAPOINEKTPOCTAHUUN NPUIMBHOIO M TIE€OTEPMAJIBLHOIO
TUTIA U TOMY MOAOOHOE) B IENSX BBIIAYM HU3KWX MOIIHOCTEH B OTIAJCHHBIC
HEJIOCTAIOIIKE JIEMEHTHI JiekTpocereit [11]-[14].

B Ommwxaiimem Oyaymem OyAayT BaXHBIMH ONTHUMHU3AINS —PEXKUMA
ANEKTPOCETEN N0 MOIIHOCTM AKTUBHOTO M PEAKTUBHOIO THUIIA, HACTPOMKa
HalpsOKEHUST B JJIEKTPUYECKUX KOMMYHUKAUMAX, YJIY4IIEHHE IIpolecca Mo
3arpy3Ke amnmapaTtoB i1 TOBBIIICHUS WJIM T[OHW)KEHUS HaNpsDKEHHUS TOKa,
BBITIOJIHEHUE JICSITEIBHOCTH HEMOCPEICTBEHHO II0J] HAINPSKEHUEM M TOMY
nogo6Hoe [9].

K wmepam, HanpaBieHHbBIM Ha YMEHBUIEHHE TEXHUYECKUX MOTEPh
AIEKTPOIHEPTHUM B  PACHPEACIUTENBHBIX dnekrpuueckux cersax 0,4-35 kB
OTHOCSITCA:

- ucrosnib3oBanue 10kB B kauecTBe OCHOBHOIO — HaIpsDKEHUS
pacrpenenuTeNbHON CETH;

— YBEJIMYEHUE 10U ceTeil HanpshkeHueM 35 kB;

— COKpalmieHue paauyca neucteusi u crpoutenbctBo BJI 0,4 kB B

Tpex(azHOM UCMOJHEHUH T10 BCEH JJIMHE;
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— NPUMEHEHUE CaMOHECYIIMX HW30JUPOBAHHBIX M  3alIUIIEHHBIX
npoBo10B g BJI Hanpsixennem 0,4-10 kB;

— WCIIOJIb30BaHUE MAaKCHUMAaJbHOIO JOMYCTUMOrO CE€YEHHs IPOBOJAA B
anektpuueckux cerax 0,4-10kB ¢ wenpto amantanMu  MX  [POIYCKHOU
CIIOCOOHOCTH K POCTY Harpy30K B TE€YEHUE BCETO CPOKA CITYkKObI;

— pa3paboTka W BHEJApPEHHWE  HOBOro  0ojiee  SKOHOMHUYHOTO
AJIEKTPOOOOPYIOBaHUS, B YACTHOCTH, PACHpeAeUTEIbHBIX TPAaHC(HOPMATOPOB C
YMEHBIICHHBIMU AKTUBHBIMH W PEAaKTUBHBIMM TOTEPSIMU  XOJIOCTOTO X074,
BcTpoeHHBIX B KTII 1 3TII xonaercatopHbIx OaTapei;

— IpPUMEHEHUE CTOJIOOBBIX TpPaHCHOPMATOPOB MaJOM MOUIHOCTU 6—
10/0,4 kB nns  cokpameHus mpotsbkeHHocTH cete 0,4 kB u  moreps
AIEKTPOIHEPTHUH B HUX;

— Oonee IIMPOKOE HCIOIb30BAHUE YCTPOHCTB aBTOMATHYECKOTO
peryJIMpOBaHUs HaIpPsHKEHUS noj Harpy3Koi, BOJIbTOJO0ABOYHBIX
TpaHCc(OpPMATOPOB, CPEACTB MECTHOIO PETYJIMPOBAHUS  HAMPSKEHUS IS
MOBBIIIEHUS KAYECTBA AJIEKTPOIHEPIUU U CHUKEHUS €€ TTOTEPD;

— WHTETPUPOBAHHAs  aBTOMAaTMKa W TeJIEeMEXaHW3alusi  CEeTew,
npuMeHeHue PY HOBOro MOKOJIEHHS, CPEACTB, MO3BOJSIOMIMX JUCTAHIIMOHHO
JIOKaJIM30BaTh TMOBPEKJCHUS B CETSAX IS COKpalleHUs MPOJOJLKUTEIBHOCTH
HEONTUMAJIBHBIX PEMOHTHBIX M MOCIEPEMOHTHBIX PEKUMOB, IIOUCK U YCTPAHEHHUE
HETMPEBUACHHBIX CUTYaIIH;

— MOBBIIIEHUE  HANEKHOCTHU  W3MEPEHHH B DJEKTPOCETIX  C
UCIIOJIb30BAHUEM  HOBBIX HMH(POPMALIMOHHBIX  TEXHOJOTWUH, aBTOMAaTH3alUs
poIeccoB 00paboTKuU TenemMeTpudeckor aaHHbx [7]-[10], [18].

BakHbl KayeCTBEHHbIE MOAXOJbl K TOMY HWJIM HHOMY MEPONPUSITHUIO MO
YMEHBILICHUIO yTpaT U OLEHHBAHUIO UX COMOCTABUTEIBHON pE3yJIbTaTUBHOCTH B
00CTOSTETLCTBAX AKIIMOHUPOBAHUS YHEPTETUIECKON OTPACIH, KOT/Ia BCE PEIICHUS
NPUHUMAIOT 10 KaMUTAJIOBIOXKEHUIO JJI TOr0, YTOObI MOJYYUTh MAKCUMAIbHYIO

JIOXOJTHOCTh ATOTO AKIMOHEPHOTO OOIIEeCTBA, AOCTHYhL OMNPEASIEHHBIX YPOBHEU
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JIOXOAHOCTH TMPOU3BOJCTBEHHOTO IMPOIiecca, KOTOpble ObLIM 3aIIaHUPOBAHBI, a
TaK)Ke JOCTUYb paclpeieNIeHUs: CTAHIMN U TOMY NI0JI00HOE.

Ha nannb1it MOMEHT J100bI€ HHBECTHIIMY B ONTHUMH3AUIO YUETHONW CUCTEMBI
MOTYT OBITh OKYIIJIEHBI B CKaThle CPOKH [0 CPABHEHUIO C 3aTpaTaMM, CBSI3AaHHBIMU
C YBEJIMUEHHWEM TpaT Ha yBEIMYCHHE MPOMYCKHOW (DYHKITMH 3JEKTpOCEeTeH, Ha
BO3MENIEHHUE MOIIIHOCTY PEAKTUBHOIO THIIA.

VYayumenue sHeproyuyera Ja€T BO3MOXKHOCTh MPUOOPECTH TpsiMoil 3 ekt
JI0OCTaTOYHO OBICTPO.

B ToM uuncne, Kak CUMTAIOT CIHEUUATKUCThI, IMOBBIIIEHHE COOUPAEMOCTH
cpencts Ha 15 %, B cpeiHEM, HEMTOCPEICTBEHHO 32 3JIEKTPUYECTBO, KOTOPOE ObLIO
OTMPABIICHO PHEPTOTIOTPEOUTENSIM, O0ECIIEYMBACT 3aMEHA YCTAPEBITUX CUCTUYNKOB,
KOTOPBIE SIBIISIIOTCS «MaJloaMIIEPHBIMUY» Ha HOBbIE CUETUYMKH Kiacca 2,0.

Coznanne u ucnons3oBanre ACKYD — riaBHbIN cmocob penienns Bompoca
10 CHWKEHUIO MOTEPh, B YACTHOCTH, JJIA T€X MOTpPEOUTENeH, KOTOPhIE SBISIFOTCS
OBITOBBIMH, TECHasi CBSI3b JAHHBIX CHCTEM C oOecreueHueM (IPOorpaMMHBIM U
TEXHUYECKUM ), obecrnicucHUE ACKYD 151 ACHY Ka4y€CTBEHHBIMU
KOMMYHHUKAIIMOHHBIMUA KaHAJlaMU M KaHaJIaMH Tepefadyd JIaHHbIX, aTTecTalus
ACKYD MeTponoruieckoro Tura.

Tonbko momraroBoe (GopMUpOBaHUE W YIyUIIEHHUE YUYETHOW CHUCTEMBI, €€
npeoOpa3oBaHue, METPOJIOTHYECKOE OOeCleueHre HW3MEPEHUN AIIeKTPHUUECKOU
DHEPTUH, yIy4IICHHEe HOPMATUBHOW OCHOBBI CIIOCOOHBI OOECIICYUTH BHITIOJHEHUE
3aaa4u o d(pheKTUBHOMY BBeAEHHUIO B ucmnoab3oBanue ACKYD.

BBuay Ttoro, uto coszmanue u wucnois3oBanne ACKYD B kaudecTBe
OCHOBHOTO MEPONPUSITUA [0 CHUKEHUIO MOTEePb AJIEKTPOIHEPTUM OTHOCAT K
CTpaTervsM, HaMpaBJI€HHbIM Ha YMOpPaBIEHUE, CIEAYEeT OTMETUTh CBSI3b C
«UETIOBEYECKUM (DAKTOPOMY.

«YenoBeueckuii (pakTOp» — OTOT TOT AaCMEKT, OT KOTOPOTO 3aBHUCHT
BHEJIpEHUE  Mep, HampaBJICHHBIX HA  YMEHBIIEHHWE  DSHEPromnoTepb B
KOMMYHUKaIUsAX. [lo TaHHBIM acCIEKTOM MMOHUMAETCS CAEAYIONIEE:

- oOy4deHune U MOBBIIICHNE KBATM(UKAIIMY [TEPCOHANA;
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- OCO3HaHHE MEPCOHATIOM BaXKHOCTU ISl IPEANPUATHS B IIEJIOM U IS
€ro padOTHUKOB JIMYHO 3(h(PEKTUBHOTO PEIICHHUS TOCTABIEHHON 3a/1a4H;

— MOTHBALHS nepcoHaa, MOpajbHOE u MaTepuanbHOe
CTUMYJHPOBAHUE;

- CBSI3b € OOIIECTBEHHOCTBIO, IIMPOKOE OMOBEUIEHHE O LIEIX U 3a7adax
CHIDKEHHUS [TOTEPh, OKUAAEMBIX U NOJYUYEHHBIX pe3ysIbTaTax.

IIpenmymecTBa  CyIIECTBYIOIIMX ~ MEPONPUATHM N0  CHHKECHMIO
AIIEKTPUYECKUX MTOTEPH CIETYIOIINE:

— (uHaHCOBBIE — BBUAY TOIO, YTO MOTEPH IPHU PACHPEICICHUU MOTYT
OBITh YPE3BBIYAHHO JOPOTOCTOSIIIMMH H3-3a JJIEKTPOIHEPruH, KOTOpas Oblia
IPOM3BENIEHA, HO HHUKOrJa HE HMCIOJb30Bajach M HE BBICTABIIAJACh B CueTax,
N0JIOOHOE CHMXKEHHME DJIEKTPUUYECKHX IOTEPh MOMOXKET COKPAaTUTh (PUHAHCOBBIE
3aTparsbl;

— JUTSL OKPY>KaIOIIEH cpeibl — BBUAY TOTO, YTO 3HEProdHeKTUBHAs CETh
TpeOyeT MEHBIIEr0 PHEProNnOTPEONICHUs, 3TO MOXKET NPUBECTU K YMEHBILIECHUIO
3arpsi3HEHUS] BO3JyXa, a Takxke H30exkaThb pacTpaThl PECypcoB M COKpaTHUTh
UCIIOJIb30BaHUE MCKOMAEMOI0 TOILIMBA (K IpUMEpyY, MOBBILIEHUE 3(PPEKTUBHOCTH
rJI00aMbHOM CETH 3a CUET CHIDKEHHS TEXHMUYECKHUX MOTePh JACT BO3MOXKHOCTH
COKOHOMUTH 0K0JIO 500 METpUYECKHUX TOHH JBYOKHCH yTJIEPOJa B TON);

- peryJiupoBaHue€ — BBEACHHE HOBBIX CTaHJIAPTOB, TPEOYIOUINX
noBbIIIeHUST 3()(HEKTUBHOCTH pacHpeeUTeIbHbBIX CeTell cTuMynupyer Oosee
s dekTuBHOE yrpaBieHuto norepsmu [15], [19].

Takum 00pa3oM, MEHbUIME IMOTEPU DJIEKTPOIHEPIHMM CBSA3aHbI C OOJbIIEH
(uHAHCOBOM YCTOMUMUBOCTBIO MPEANPHUITHI, TOCKOJIBKY JOMOJHUTEIbHBIE T0XObI
YBEJIMYMBAIOT BO3MEIIEHNUE 3aTPAT, MOBBIIIAIOT KAIUTAIU3ALNI0 SHEPTeTUIECKOTO
CEKTOpa U YJIYyUIIatoT HHBECTULIMOHHYIO CIIOCOOHOCTh CEKTOpA.

Kpome Toro, cHmkeHHe MOTEPb 3NEKTPOIHEPTHMH MOTCHIIMAIHLHO MOXKET
CIOCOOCTBOBATH COKPAIIEHUIO BEIOPOCOB 3arpsI3HAIOLIMX BEIIECTB B aTMOchepy, a

TaK)Ke CHIDKEHUIO Tapu(OB Ha AIIEKTPOIHEPTHUIO JUISI MOTPEOUTENEH.
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[TomuMo 3TOTrO, YBETMYEHUE COOUPAEMOCTH CUETOB 3a JIEKTPOIHEPTUIO HE
TOJIbKO  YBEJIMYMBAET JIOXOJbl, HO W TMOCBUIAET PBIHOYHBIA  CHUTHAJ,
NPENATCTBYIOUINI 4Ype3MEepHOMY MOTPEOJICHUIO U CTUMYJIUPYIOMIMA MPAKTUKY
HEProcOepeKeHHUs.

CokparieHue TOTeph AJEKTPOIHEPTUU TaK)Ke MOTJI0 OBl TMOMOYh B
JOCTHKEHHUH LIETTH BCEOOIIEro JOCTya K YCIyram 3JeKTPOCHA0KEHuSI.

Takum oOpa3zom, OBLTM PacCMOTPEHBbI CYIIECTBYIOIIUE METOIbl U
MEPOMPUITHS 10 MUHUMH3AIMH TOTEPb ANEKTPOIHEPTUH.

BbIBOIBI 110 TJ1aBE 2

B nanHoli rnaBe ObUT MPOBENEH aHAM3 JIMTEPATYPHBIX HCTOYHUKOB IO
UCCIIEIyeMON TeMe, a TaKkKe pacCMOTPEHbl OCHOBHBIE NPUYUHBI TMOTEPU
AIIEKTPOIHEPTUM Ha TPEANPUATHHU, UX CTPYKTypa U METOAbl MO0 MHHMMH3ALUU
noTeph 3IEKTporHeprun. [loTepu 3MeKTpOIHEPTUH MPEACTABISIOT COOO0M pa3HUILY
MEXIy KOJIMYECTBOM DJIEKTPOSHEPTUH, MOCTYMAIOMIEH B CETb, U KOJIWYECTBOM
ANEKTPOIHEPTUM,  JOCTABIIEMOW  KOHEYHBIM  mojb3oBarensiM.  [lotepu
AIIEKTPOIHEPTUU COCTOAT W3 TEXHUYECKOW, OIIMOOYHON, MOTEPh HA COOCTBEHHBIE
HYJIbl I KOMMEPYECKON YaCTEN.

Boigensitor  Tpu cmocofa WX < MHMHUMHU3AIMM — OPTraHU3AlMOHHBIE,
TEXHUYECKWE ¥ HalpaBJICHHbIE HAa COBEPIICHCTBOBAHME CHUCTEM Yy4YeTa
ANEKTPUUECKOW AHEPruru. MUHUMU3ALMS MTOTEPh MOJIOKUTENBHO CKa3bIBAa€TCS Ha
(uHAHCOBON YCTOWYMBOCTU MPEANPUATHH, CIOCOOCTBYET COKPAIIEHHIO BEIOPOCOB
3arps3HAIONIMX BEIIECTB B aTMocdepy, a TaKKe CTUMYJIUpYET 0oiiee 3G HEeKTUBHOE
YIPABJICHUIO TOTEPSIMH.

Coznanne u wucnonbzoBanue ACKYD — Haubonee mnpeanodYTUTETbHBIN

cIoco0 PEUICHUS BOIIPOCA IO CHUXKCHUIO ITIOTEPh 3JICKTPOSIHCPIUH.
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I'maBa 3 Paszpaborka MeponpusiTUii M0 MHHUMM3AIMU TOTEPb

3JIEKTPOIHEPTHH B CHCTEMe JIEKTPOCHAOKEeHUsI NPeNnPUsI THS

3.1 BbiOop M onmcaHue MepONPHUITHHA MO0 MHHUMH3ALUM MOTEPh

3JIEKTPOIHEPIrUH B CHCTEMe 3JIEKTPOCHAOKeHHMS NpPeANPUsiTHSA

O6opynoBanre u nanpHeummii MoHTaxx ACKYD — njydmas wMepa,
oOecrevynBaromiasi yMEHBIICHHE SHEPro3aTpar B 3JEKTPOCHAOXKaroleld cucteme
MIPOU3BOJICTBEHHOTO yupexxaeHus riaBHas ynkuus ACKYD, a umeHHo:

- cOOp B aBTOMATH3WPOBAHHOM BHJE TMOTPEOJCHUS MapaMeTPOB
ANEKTPUYECTBA, MOCTYNAIOMIMX HEMOCPEJCTBEHHO OT CYETYMKOB Yy4€Ta, C
MOCJIETYIOIMMU TIpoLeccaMu 00pabOTKU U XPaAHEHUS;

- ONpPENCIICHUE U CHUKEHUE 3aTpaT (TEXHHUYECKOTO U KOMMEPUYECKOIO
XapakTepa) U JaJbHEUINd pacueT s3Heprodananca U SHEProMOIIHOCTH;

- o0OecrieueHUe KOHTPOJIS 3a pEeKUMaMU MOTPEOJIEHUsT DHEPruu
MPOU3BOICTBEHHOTO YUPEXJICHUS ISl 00ECreyeHUs] BHICOKOTrO KayecTBa padOThl
CHUCTEMBI D3JIEKTPOHHOTO CHAaOXKeHWs, (OPMHUPOBAHUS W TOCICIYIONIEH TedaTu
dbopm oTuéTa;

- dbopmupoBaHue apXUBOB JAHHBIX, KOTOpbIE SBJISIIOTCS
JIOJITOBPEMEHHBIMU U 3JIEKTPOHHBIMHU.

Takum  oOpasom, BHeapenne ACKYD  moO3BOMMT  3HAYUTETHHO

MHWHHUMHU3UPOBATDH ITOTCPH BJIICKTPOSHECPIUM.

3.2 Pazpaborka IIaHa MO pean3alMd YKA3aHHBIX MepPONpPUSATHIl
MHHHMU3AIUM NOTEPH IJIEKTPOIHEPTUN B CHCTEMe 3JIeKTPOCHAOKEeHUs:

npeAnpusTHs

I'maBHbIE HampaBieHuUs, HANpPaBICHHBIE HA PELICHUE 3aJa4yd CHWXKCHUSA
JHEpro3arpaT HMMEIT  pPa3HbId  XapakTep —  OpPraHMW3alMOHHBIA  WIH

TeXHUYECKUH [3].
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Oo1u1ee ncnoap30BaHKE Mep, 00ECIIEUNBAIONINX YMEHBIICHNE SHEPronoTeph,
Ha KaXJJOM 3BEHE CHUCTEM JJIEKTPOCHAOKEHHs MPOU3BOICTBEHHOTO YUPEKICHUS
IPUBOIAT K 3PPEKTy Kak K TEXHUUECKOMY, TaK U K IKOHOMu4eckomy [3]-[5].

C yu€ToM acmexkToB, KOTOPbIE MPOBEIEHBI MOCIE BBIOJHEHHOTO pazbopa
JUTEPATYpPHBIX MCTOYHHUKOB HCCIEIOBATENel, a TaKKe IMOCIe BBIIOJHEHHOTO
aHaIM3a JIEKTPOCHAOXKAIOMIEH CUCTEMBI, ¢ Y4€TOM Croco00B 1 moaxoa0B [1]-[5],
chopmupoBan T1aH. OH 0O0ECIEYUT OCYNIECTBIEHHE COBOKYIHOCTH Mep,
HAIpPaBJICHHBIX HAa CHUKEHHE HHEPronoTeph B IMPOU3BOJACTBEHHOM YUPEKIACHUU

TOO «BARON» r.Anma—ATta PecnnyOnuku Kazaxcran (pucyHok 4).

OTYETHBIE TOTEPH

N < b

TEXHHUYECKHE KOMMEPYECKHE | | HHCTPYMEHTA.TbHBIE IMOTEPH HA
MOTEPH IIOTEPH IMOTEPH COBCTBEHHLIE
- Meponpuarua no - Meponpuaraa no - MeponpuaTia no HYR bl
ONTHMHIALIHH CXEM H KOHTPOTED 33 PEEOHCTPYKIHH CXCM H = MCPOHPI!’HHI no
peRMOB paboThL noTpebieHueM obopyI0BaHHA ABTOMATHIALHH
- MEP‘DI'IP“ETHI{ no HICKTPOIHCPIHH. HIMCPHTCIEHEBIN CHCTCM. YIPABICHHA CHCTCM
PEROHCTPYKIHH H - Meponpuarua no - Meponpuatia no CODCTBEHHBIX HY# I
MOIJCPHH3AUHHE CXCM H BBELABTCHHEIO KPacK ONTHMHIALUHHE PCEHMOB i Mcponpnmx no
oGOpPYI0BAHHAL 3IEKTPOIHEPTHH. paboTH HIMEPHTEIBHBIX ONTHMHIALHH PEKHMOB
- Meponpusarna - JKOHOMHYECKHE CHCTEM. PaboTHI CHCTEM
ABTOMATHIALIHH MEPOMPHATHA. cOBCTBEHHBIN HYEL.

sh) i) i) iiis

KOMIUIEKC TEXHITYECKIIX MEPOITPILSITIN

it

KOMIUIEKC OPI AHII3AIINOHHBIX MEPOITPILATIIT

1

HOPMITPOBAHIIE KAJMKJIOII I'PVIINILI [IOTEPE

i®

MEPOIIPHATHA ITO CHHXKEHHIO ITOTEPD

Pucynoxk 4 — [1nan peanuzanuu KOMIUIEKCA MEPOIIPUSATUN IO MUHUMHU3ALINH
notepsb dJekTposHepruu Ha npeanpuatun TOO «BARON» r. Anma—ATa

B 10 Xxe BpCMA COBI[aHHBII\/JI IUIaH BBIIIOJIHCHUA COBOKYIIHOCTH MCD,

HanpaBJICHHBIX Ha CHHXKCHHC JHEPro3arpar B MPOU3BOACTBCHHOM YUPCKIACHHUU
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TOO «<BARON» 3akmtodaeTr B cebe d3Tambl, pealn3yeMble HEMOCPECTBEHHO B
CJIEIYIOILEM aJrOPUTME:

- NEepPBOHAYANILHBINA 3Tam BKJIOYAaEeT B ce0S TOYHOE M HaAEKHOE
HOPMHUPOBAHHUE SHEPromoTepb, KOTOPOE BAXKHO BBIMOJHATH NS JHOOOH
COBOKYITHOCTH 3HEpPromnoTeph OTAENIbHO, MOTOMY UYTO OHHU pa3HITCS MO CBOEH
CTPYKType, Helb3sd ux 0000mate [4], [5]. B To *xe Bpemsi Ba)XHO NPUHUMATH BO
BHUMAaHHE TOT (PaKT, YTO €CThb Ba)KHEWIIME ACHEKThl, KAK TEXHUYECKOro, TaK U
HKOHOMHUYECKOTO TJIaHa: B LEJSAX YCTAHOBJICHHS MOTEPh TEXHUYECKOTO XapaKTepa
— 3TO peXUMbl (YHKIMOHUPOBAHUS CXEMBI, a TAKXE XapaKTEPUCTHKU PabOTHI
KOHKPETHOTO THHa oO0OpyAOBaHMUs, €ro TMpOIEHT H3HOCca, I[OKa3aTelu
AIIEKTPUYECTBA PEAKTUBHOIO TUMA(MOTPEOIIEMOro) M Mepa KOMIICHCAIlHH,
(bakTopbl KIMMATHYECKUX OCOOEHHOCTEH, BEJMYMHA 3arpy3Kd HEMOCPEICTBEHHO
caMoro o0OpyJ0BaHus; Jisl MOTEPh KOMMEPUECKOr0 THIa — HEMMEHHE BOPOBCTBA
U JIOJITOB HETIOCPEICTBEHHO MO OIUIATE 3a YHEPTHI0, KOTOpas Oblja MCIOJIB30BaHA;
JUIsL TIOT€ph MHCTPYMEHTAJBHOTO THMA — CTaTyC H3MEPUTEIbHBIX CHUCTEM, HUX
CTEeNEeHb U3HOCA U TAK)KE MOTPEIIHOCTE; ISl pacXO0B Ha JIMYHBIE MOTPEOHOCTH —
HEYUYTEHHBIE W3JIEPKKH HA JIMYHBbIE MOTPEOHOCTH MHUTAIOMIMX MPOMEKYTOUHBIX
CTaHUMK DJHepreTuyeckod cucrembl. [IpaBuna »sHepromorepb 00OCHYyeTCS
HEIOCPEICTBEHHO HA CTaJNH CO3/IaHUSI IPOEKTA;

- CIENYIOIIMA  3Tal  BKJIKOYAET BBEJACHHE B  HUCIOJIb30BAaHUE
COBOKYITHOCTH OpTaHU3AllMOHHBIX MeEp, HaIpaBJIEHHBIX HEMOCPEJCTBEHHO Ha
YMEHBUIEHUE SHEPIOINOTEPh: CO3[JaHUE OPraHU3ALMOHHBIX TOKYMEHTOB, KOTOPbIE
IpeIHAa3HAYAIOTCS JIsl TOrO, YTOOBI HArpaXkJAaTh COTPYAHUKOB, OCYIIECTBIISIOIIMX
HEO0OXOAMMbIE YKa3aHUS MO0 YMEHBIIECHUS! SHEPro3aTpar, BBEJIECHUE MOJIO0KEHUN 110
BEPHOMY OCYIIECTBJICHHIO ITPOLIECCA TEXHOJIOTMYECKOTO IIaHa, Mepa BO3AECHCTBUSA
IIPOTUB COBEPIUIMBIINX HEBEPHbIE ACUCTBUS U T.1I.;

- MOCJIETHUM ATal BKIIIOYAET B ce0s CO3/1aHME U BBEACHHUE B JCHCTBUE
COBOKYIIHOCTH MEp, HaIlpaBJIEHHBIX HA YMEHBUIEHWE BCEX TPYMI 3HEProTpar ¢
y4€TOM XapaKTEPUCTUK B IUJIaHE TEXHUKH, a TaKXKe IMapaMeTpoB CHaOKarolieu

CUCTCMBbI KOHKPCTHOI'O IIPOU3BOACTBCHHOIO0 YYPCIKIACHUA. I'maBHBIC MCDPHI,
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HAalpaBJICHHbIE HAa CHW)KEHHME pa3HbIX NOTEph ObUIM MOAPOOHO ONMCAaHbl Ha
pucyske 1.

Hins TOO «BARON» Haubonee pe3yiabTaTUBHBIE MEpHI, CHUXKAIOIINE
DHEProNOTEPU DSHEPrUM BKIIOYAIOT B C€e0s yJIydIIEHHWE CTapblX MUTAIOLIUX
KOMMyHUKauii, BBefeHue B aerictBue ACKYD ¢ HOBBIMH 31E€KTPOCUETUMKAMHU.
3T GakTOphI — 1IeJIb MOCIEAYIONINX HAYYHbBIX UCCIIeIOBAaHUI.

BBuay TOro, 4Tto CpoK CiayKOBbI JIMHUHN 3JIEKTPONIEPENAUN BEIIMK, TAKKE KaK
Y MHBECTHULIMH HA CTPOMUTENICTBO HOBBIX JMHHUH 3JIEKTpONEpeaad, BOIPOC NOTEPh
JJIEKTpUYECTBA Ha JMHUM IHepenadyu TpeOyeT ocoboro BHuUMaHus. lloatomy
OTMEUAETCs] BAXKHOCTh JaJIbHENIIEH pa3pabOTKH yCOBEPLIEHCTBOBAHHBIX METOUK
MIPOTHO3UPOBAHUS AJIeKTpornoTpedneHus: Bueapsiemornr ACKYD mnsa MunnMu3anu
IIOTEPH IEKTPOIHEPIUH, a TAKKE NTPEIACTABUTH TOUHBIE TAHHBIE O ITOTEPSIX.

BriBoabl 110 r1aBeE 3

B nmanHoO#l TnaBe ObwTa mpoBeneHa pa3paboTKa MEpONpHSITHH O
MUHUMHU3ALUU  TOTEPh  DJIEKTPOSHEPIMU B  CUCTEME  BJIEKTPOCHAOKEHHUS
npennpustus. bl nmpousBeneH BHIOOP MEPONPUATHN MO MUHUMH3AIMH MOTEPb
AJIEKTPO3HEPIUU B CUCTEME AIEKTPOCHAOKEHMSI IPEANIPUATHS U Pa3pabOTaH IUIaH
no ux peanuszauuu. Baeapenne ACKYD u ynydnieHUe ycTapeBIIUX MUTAFOIMX
KOMMYHU KLU MTO3BOJIUT 3HAYUTEIIBHO MUHHAMH3UPOBATh noTepu

anektposHepruu Ay TOO «BARONY.
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I'naBa 4 Pa3paborka YCOBEPIIEHCTBOBAHHOM METOANKH
NMPOTrHO3MPOBAHMS JHEPronoTpedIeHus ACKY?J c HeJbIo

MHUHHUMHU3ALHNA ITOTEPDb IJICKTPOIHECPIrUA

4.1 Pa3paboTka ycOBepIIEHCTBOBAHHOW METOJAMKH NPOTHO3MPOBAHUS

3Hepronorpedenus ACKYD

Kaxnprii koHeUHBIN TOTPEeOUTETh (OCOOCHHO MPOMBIIIEHHOE MPEITPHUSITHE)
3aMHTEPECOBAH B WCIMOJIb30BAHWHU CUCTEMBI yueTa 3JICKTPOSHEPTUM MJISI TOUHOTO
ydeTa U KOHTPOJIS MOTpeOJIeHHsI, a TaK)Ke ONTUMM3AlMM CBOMX 3aTpaT Ha OCHOBE
MOJy4YaeMbIX (aKTyaldbHbIX!) TaHHBIX. O MOCTYIUICHUH JIEKTPUYECKON SHEPrUM Ha
rpa”uile 6aTaHCOBOM MPUHAICKHOCTH MPEATIPUSITHS.

CrabunpHas SKOHOMHKA DSHEProOpecypcoB, MPH KOTOPOH HAOIIOmaeTCs
CHUKEHHUE u3liepkeK (B (MHAHCOBOM IUIaHE) YMEHbBIICHHE (PMHAHCOBBIX 3aTpaT
MPOM3BOJCTBEHHBIX YUPEKIACHUN — ITO 1I€Ib, KOTOPAsS ABISETCS JOMUHUPYIOIIEH
HEIMOCPEICTBEHHO BO BpeMs npumeHeHuss ACKYD.

Pe3ynbTaTUBHOCTP B SKOHOMHYECKOM IIJIaHE MOXKET OBITh B IIpejenax
CEMHAJIIATU—IBAAIIATA IECTH TPOILEHTOB B JBEHAJIATh MECSAIEB OT OOIIEro
UCIIOJIb30BaHUs PECYPCOB.

Menbliiie yeM 3a 12 MecsilieB OCYIIECTBIISIETCS BO3MOKHOCTh BO3BEILICHUS
HEMOCPEACTBEHHO TEX 3aTpaT, KOTOPbhIE€ HCMOJb30BAIUCh IS CO3JIaHUS W
BBEJEHMUS B MCOJIb30Banue HoBeuern ACKYD.

Ha nannpiit momeHT ACKYD npou3BOACTBEHHOIO YUYPEKICHUS SBIISICTCA
HEOTHEMJIEMBbIM KOMIIOHEHTOM — 0€3 HEro He MpeACTaBIseTCS BO3MOKHBIM
pe3yIbTaTUBHOE PEIIEHUE BOIPOCOB, CBSI3aHHBIX C PACUETOB 3a IHEPTOPECYPCHI
pecypchl, Kak € JMIAMH, [OCTaBJISIIOIIMMU SHEPropecypchl, Tak U JHUIAMH,
UCIIOJB3YIOIIMMUA 3TH PECYpPChl, MOCTOSHHOW 53KOHOMHUU 3HEPTrOHOCUTENEH U
YMEHBIIICHUSI JHEPro3aTpaT B 4YacTU Ce0EeCTOMMOCTH IPOM3BOJICTBEHHBIX

IIPOYKTOB.
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OpranuzalMoHHass a TakKXke TEXHUYECKas 4YacTh pacxoJa DJHEPrUM Ha
MIPOMBIIIUIEHHBIX 3aBOJIaX COCTOSIT U3 II€CTH 0A30BbIX YACTEH:

— YCIOBHAsg 4YacTb KOHTpPAaKTa COCTOMT B TOM, YTO KOMIIAHHUH
BBICTABJISIIOT CUETA ATUM JIUIAM, MOCTABJISIIONIUM PECYPChI, M TIOTPEOUTENSIM 32
DHEPIUI0, KOTOPYI0 OHHU MOJYYarOT HEMOCPEACTBEHHO OT CBOMX IOCTABUIMKOB,
HEMOCPEACTBEHHO 3a Ty JHEPIHI0, KOTOPYI0 OHU MNoTpebisioT. Mcmombiyrorcs
yKa3aHHble B corjiameHuu tapudsl. OHu Oosiblie (HakKTUUECKOro 3HA4Y€HUsl, 4TO
NPUBOIUT K  JONOJHHUTENBHBIM  JEHEKHbIM u3faepxkkamM. C  moOMOIIbIO
KomMepueckoro yudera B cucreme ACKYD panHble 3aTpaTbl MOXKHO OBICTPO
MUHHMU3HPOBATh;

— TapudHas 4acTb OCHOBaHA HEMOCPEJICTBEHHO Ha MPOU3BOACTBEHHBIX
pacuérax 3a  DHEpPropecypchl ¢  COOCTBEHHBIMH  TOCTAaBIIMKAMU IO
NEeNUCTBUTENBHBIM TapudaM. HeumeHnue yuera sBASE€TCS NPUYMHONW OTCYTCTBHUS
BO3MOXHOCTH BOCIIOJIL30BaThCS Hanbosee BBITOTHOU EHOH iy,
noTpeOstoneMy pecypchl. JlaHHas 9acTh CBOAWTCS K MHUHHMYMY ITOCPEICTBOM
yuéta B ACKYD;

— KOPPEKTUPOBATh  (PYHKIUU  JACSATEIBHOCTH  MPOU3BOJCTBEHHOTO
obopymoBaHus Aa€T BO3MOXKHOCTh HEMOCPEACTBEHHO pPEXHMHAasT W TapudHas
yacTh (Kak B mpejenax BpeMEHH, Tak U IpH onpeaeneHn o0bEéMa noTpediieHui
sHeprumn). B nmanmHom ciyuae, y4étr B ACKYD mnomMoxkeT ¢ KOMIOHEHTaMHU
COCTAaBJICHHMSI TPOTHO3a M BBINOJHEHUS MPOLEAYpPbl aHAIW3a HArpy304HOIO
COCTaBa;

— ACKYD obecneunBaeT 3HaYUTEILHOE CHIDKCHUE YUCTIa HapyIICHUH B
TEXHUYECKOM IUJIaHE, B YACTHOCTH, HApPyUIEHUS LMUKJIA IPOU3BOACTBEHHOIO
YUpEKACHUS M HE PE3yJbTaTUBHOTO MCHOJb30BaHUs OOOpPYAOBaHMS 3a CUET
KaluTaIbHOTO, C TOJAPOOHOCTHIO Ha 6a3e 1IEXOB yueTa HEMOCPEACTBEHHO MO BCEMY
IPOU3BOICTBEHHOMY YUPEKIEHUIO. DTOT YUET BKIIIOUAET B €05 HEMOCPEICTBEHHO
pecypcHbI€ MPOU3BOJACTBEHHBIE PACUETHI;

— YeJIOBEUECKU (PaKTOp SIBJIAETCS YACThIO, UCKIIIOYAIOIIEH W3IEPKKHU,

HCTIOCPCACTBCHHO CBA3aHHBIC C IMPHMCHCHHUC IIPOMBIIIIICHHOT'O 060py,HOBaHI/I}I )41
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U3JIeNUsl TIPOU3BOJICTBEHHOTO YUPEXKJIEHUSI pa0OTHUKAMHU B COOCTBEHHBIX IIENISX.
3a cu€r oOpraHM3aldd B YCJIOBHUSAX MPOU3BOACTBEHHOTO YUYPEXKICHUS YyueTa
HenocpenctBeHHO B ACKY D ¢ 1oBosbHO MOApOOHBIMU pacyeTaMu HOPM BO BpeMsi
BBIITyCKa €IWHULBI MPOAYKUMU JAET BO3MOXKHOCTb MPEAOTBPATUTH JIaHHbBIC
U3JIEPKKHU. JTa 4acTh BKIIOYAeT 3P(PeKT MeHeKMeHTa. Bo3HHKaeT BO3MOKHOCTD
KOHTPOJIUPOBATh BCE OOCTOSTENHCTBA, KOTOPbIE MOTYT MOSIBISTHCS B YCIOBHSX
MIPOU3BOJICTBEHHOT'O YUPEXKICHUS, & TAKKE YMEHBIINTh NIEPUOJ IPUHATUSA TEX WIN
WHBIX PEIICHUH JIJIS1 TOTO, YTOOBI YIyUIIIUTh MPOIIECCH TPOU3BOICTBA;

- TexHuueckuii yuer B ACKVYD paeT BO3MOXKHOCTBD COKpPATHUTh
0ecX03HbI 00BbEM MOTPEOJICHUS HHEPruu. ITa YaCTh COACPKHUT OTCYTCTBUE
3aMHTEPECOBAHHOCTU WM PABHOAYIIMS COTPYAHUKOB K TEM 3arpaTaM, KOTOpPbIE
ABJISIIOTCA dHEpreTnyeckumu [20].

[Ipouecchl W3MepeHusi, BBIYMCICHUS W BBINOJIHEHUS aHAIU3a NapaMeTpoB
KadecTtBa djekTposneprun coobpasHo KC PK sBusercs 1enpio yCTaHOBKH
pUOOPOB, KOHTPOJIHUPYIOLIUX KAYECTBO IEKTPUUECKON IHEPTUH.

ACKYD, kortopas mnpuHsATa B HCIHOJIB30BAHUE, TMPEACTABISET COOOM
COBOKYIHOCTh IPOTPAaMMHBIX U TEXHUYECKUX UHCTPYMEHTOB, KOTOpasi BKJIIOYAET B
ceos:

— OCYIIECTBISIONINE TEPBUYHBIA YUYET CUETUYMKH SHEPrUM LU(PpPOBOTO
dbopmara;

- npeoOpazoBaTen MEepBUYHBIC, OCYIIECTBIAIONINE TPaHCPOPMAIIIO
JIBYX COCTaBJISIFOIINX SHEPTUHU — €€ TOKA U TAKXKE HAIIPSKEHUS;

— YCTPOMCTBA, OCYLIECTBISIONIME MOJIyYeHHE U Tiepeaady UHPpOopMaluu
(VCII) u xanaioB kommyHukauuu YCIIJI HEmocpeacTBEHHO € YYETHBIMU
YCTPOUCTBAMHU;

— criennanbHbie 00opyaoBanus CIIJI, a Takxe NBK;

— cpencts cuetunkoB (ux I10), VYCIIJI, a Taxxe oOopyaoBaHUs
CITJJ/UBK.

[IKD 3aneiicTBYrOTCS HENOCpeACTBEHHO BO Bpems BkItoueHus ACKYDO, a

TaKXCE SaﬂCﬁCTByIOTCH OJIEMCHTEI YUC€TA OHCPICTUYCCKUX PECYPCOB.
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Takum o6pazom, mnpormecc pabotel ACKYD BBIIAAUT CHEAYIONTUM
oOpazom. Ha 0a3e CYETYMKOB  PpETUCTpALMM  SHEPTUU  IOCPEICTBOM
npeoOpaszoBareneit /U BBINOJAHSAETCS U3MEPEHHE JHEPIHH  AJIEKTPUUYECKOM.
[TocpencTBOM HCMOJIB30BAHUSI CUETYUMKOB BBIMOJHSAIOT HU3MEPEHUE/BBIYMCIICHUE
MOIIIHOCTH, a TaKKe HEMOCPEACTBEHHO JHEPruM NOTpeOasieMoro THIIA,
NIOTPAYeHHOM JHEpPruu. BpeMeHHONM IPOMEKYTOK BPEMEHU MPUBEIACHUSA
YCPEOHEHHOTO MOKAa3aTeNsl MOITHOCTH paBeH Tpuaunatu Munytam. Y CIIJ[ ypoBHs
MBKD BoimonHseT mpoueAaypy asTocOopa HeoOxomumoi wuHopmamu (c
IPOMEKYTKOM B I10J4aca) HEMOCPEACTBEHHO C KOHKPETHBIX CUETYMKOB IO
COOTBETCTBYIOIIEMY LU(PPOBOMY HHTEpPECy MOCpPEACTBOM TpaHCHOPMATOPOB
KaHAJIOB KOMMYHUKALIMH, KOTOPBIE SBJISIFOTCS TPOMEKYTOUHBIMHU.

YCII[ ocymiecTBisieT CYUTHIBAHNE HEMOCPEICTBEHHO 10 3apOcaM, a TAKKE
aBTOMATUYECKHU:

— JKypHaJbl: CTaTyCHbIM, KOPPEKTUPOBKA BPEMEHHOIO WHTEpBAJA,
COCTOSIHUI MHCTPYMEHTOB U3MEPEHUH, a TAKKE OOCTOSITENbCTB,

— BBITIOJIHEHUE MPOUEAYpPbl YTEHUS MACCUBOB DSHEPrMM ydeTa HUTOra
HapacTaoLIeTo TUIIA,

— npo(uiIb TAKOTO MOKA3aTessl, KaK MOIHOCTb.

ApxuBel  YCIIJl BkIIOYalOT MOJy4YeHHbIE W 00paOOTaHHBIE JIaHHBIE.
[Tomydyenne Harpy304HOTO MPO(UIS BBIIOIHSIETCS C yUYETOM Mepexoja, KOTOPBIN
3aIporpaMMHpOBaH B COOTBETCTBYIOIIMX cYeTYMKax. [lo cooTBeTCTBYyrOIINM
3anpocaM cepBepa kKoMmmyHukaiuu cucrembl MIBK mepenatorcst HeoOxoaumbie
nanubeie HemocpenctBeHHo oT YCIIJ[ B mensx xpanenuss B 3amaHHON (opme u
JnanpHeliero otrodpaxkenus. He menniie ogHoro pasza B 24 yaca omnpoc YCIIJI
BBINIOJIHAETCS HenocpeacTeeHHo MIBK.

CnenyeT OTMETUTD, UTO JTaHHBIEC MEPENAIOTCS C ONPEAECIEHHBIM BPEMEHHBIM
uHTepBasioM. [IKD wu3MeEpsIOT XapaKTEepUCTUKH KayecTBa DJJIEKTPOIHEPTUHU, a
TaK)K€ BBIMOJIHIIOT MPOIECC HAKOIJICHHUSI U3MEPEHHBIX JAaHHBIX U OOCTOSATEIbCTB.
Bces undopmanua HenocpenctseHHo ¢ I[IKD ornpasnsercss npsmo B YCIIJ ¢

KOHKPCTHBIM BPCMCHHBIM MHTCPBAJIOM.
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Tabnuua 1 wmocTpupyeT QyHKIMH, a TaKKe COBOKYIMHOCTH KOHKPETHBIX

3ajJgay, BpeMCHHOﬁ IMPOMCEIKYTOK OCYIICCTBJICHNA MU aBTOMATU3allMOHHYIO CTCIICHDL

ACKYD ¢yHKIIHH.

Tabmuma 1 — CoctaB (yHKOHI, KOMIUIEKCOB 3aJia4, TEPUOJ| BBITIOJHEHUS U
creneHb apromatusauu ¢Gynknauin ACKYD, pekoMmeHayemMoll K BHEAPEHHUIO B

TOO «BARON»

OyHKIUSA

3amaua

[Tepuon pemenus,
CTCIICHb aBTOMAaTU3alluNn

OnpeneneHue BEIUYUH,
OIPEAEIAIONNX YUET
AJIEKTPUIECTBA

[IpunHsTHE aHAIOTOBBIX
CUTHAJIOB HETIOCPEJICTBEHHO
ot TT, TH nepBuyHOrOo THNA

ITocTOsIHHO aBTOMATHYECKH

ITonyuyeHue n HayabHas
00paboTKa CUTHAJIOB B
aHAJIOTOBOH opme
(ocymiecTBisieTCS
TpaHchopMaIys CUTHAIOB
aHaJIOTOBOTO THUTIA B U(Dpy
HETOCPEACTBEHHO OT
npeoOpazoBareneil, KOTopbie
SIBJISTFOTCSI TICPBUYHBIMU;
orpezieNieHue JaHHbIX
napaMeTpoB ydera
HENOCPEACTBEHHO 110
ITOpUTMaM pacyera,
KOTOpBIE OBLIN 33JaHbl; YUET
MOJTyYEHHBIX TI0 TTapaMeTpam
y4eTa 3Ha4eHUI; MpOBEpKa
BBIX0/1a TAPaMETPOB
pPEeruCcTpUpPyEMBIX
nokasaresei 3a BO3MOXHbBIE
TPaHHULBI U CO3JaHHe
COOTBETCTBYIOIIUX MPU3HAKOB
BBIXO/Ia 32 TPAHMIIBI)

[IpuHsATHE aHATOTOBBIX
JAHHBIX U3MEPUTEIBHOTO
(opmara HEIOCPEACTBEHHO OT
TT, TH nepBuyHOTO THNA 1
Tpanchopmanus B HuppoBon
dbopmaT B COOTBETCTBYIOIIHNX
CYE€TUMKAX PErUCTPALIUU
SHEPrUU IEKTPUUECKON

To xe

Xpanenue nHpopmaIuu
pe3yJIbTaTOB U3MEPEHUI B
apXHUBHBIX 0a3ax
IIEKTPOCUETIYMKOB
(MHTEeTpaIbHbIC 3HAUCHHUS
MOJICYUTAHHBIX [TAPAMETPOB
Ha KOHKPETHBIX BPEMEHHBIX
MPOMEXKYTKAX, a TAKKE
CpeIHHE 3HAYCHUS
MIPOMEXKYTOUHBIX 3HAUCHUI
napaMeTpoB, IPUHUMAEMbIX
BO BHUMAaHHE)

XpaHeHHE pe3yabTaTOB
W3MEpPEHHI B HE3aBUCUMOM
MaMATU U JajibHEeUIas
OTIPABKA JAHHBIX
HenocpeacTBeHHo B Y CIIJ]

30 MUHYT AJI pETUCTPaLUU
JIEKTPOIHEPI UM,
OCYILECTBIIIETCA B
aBTOMAaTHUYECKOM PEKUME
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[Tponomxenue Tadauibl 1

COop u coxpaHeHHE B TAMATH
nHhopManuu
TEXHOJIOTHYECKOT0 Xapakrepa
0 paboTe MPOrpaMMHOTO U
anmapaTHOTO O0ecTeueHus
CHCTEMBI, apXUBHBIC 3aITACH
(>kypHas coObITHIA),
BKJTFOYAIONTUH WH(OPMAITHIO
00 aBapHifHBIX CUTYAIIHSIX,
CBSI3aHHBIX C pabOTOM
anmapaTtHoTO |
MPOrpaMMHOTO oOecTieueHus
CHCTEMBI, a TAKXKE 3aIlIUCH 00
OTKITIOUCHUSX
AIIEKTPOIHEPTHHU B y3JI€ y4eTa
Y BHECEHHE 3aIiCH BPEMEHH
HNOCTOSIHHOW (DyHKIIMU
YUYETHOTO y371a

3anuck JaHHBIX O CTaTyce
npudopa, XxpaHEeHHE UX B
apXuBE CUCTUYHKA
ANEKTPOIHEPTUU U
JalbHenIee 0ToOpakeHue Ha
sKkpa”e MoHutopa APM, Ha
KKH npubopa yueta
ANEKTPOIHEPTHH T10 3aIPOCY
OTIepaIOHUCTA

IIpy BO3HUKHOBEHHUH
00CTOATEILCTBA, B
aBTOPEKUME, C OTMETKOU
BpeMeHH (KOHKPETHOM JaThl, a
TaK)K€ BPEMEHH)

Omnucanue AAaHHBIX TCXHOJIOTY

OTtoOpakeHue TaOIHYHBIX,
rpaduyeckux BUICOKaIPOB Ha
MOHUTOPE KOHTPOJIbHOU
naHenw; BeIBoJI Ha KK
npubopa ydera
JJIEKTPUYECTBA

[To TpebGoBanuto oneparopa
nporiecca ¢ MPOMEKyTKOM OT
1 1o 30 cexynng

JucTaHUMOHHBIHN (CETEeBOM)
MOHHUTOPHHT amMapaTHbIX U
MPOTPaMMHBIX CUCTEMHBIX
byHKIMA

OToOpakeHue BUACOKAIPOB
Ha 3kpaHe MoHutopa APM B
Tabnuiax, rpagukax; BIBOJ
Ha 3KpaH KypHAJIOB
00CTOSITCIILCTB

[To TpebGoBanuto oneparopa
TEXHOJIOTHYECKON YCTaHOBKH
C 3a11a3IbIBAHUECM B npe,uenax
1-30 cexyHn

IlepeBos1 BpeMEHU CUETUUKOB
JIEKTPUYECKOMN DHEPIUU B
CUHXPOHHBIN PEXKUM

JloObuThcst oOecreueHus
TOYHOCTHU CI/IHXpOHI/I3aLII/II/I
MMOKa3aHUI CUCTUYNKOB
3EKTPUYECTBA C TOYHOCTHIO
He MeHee 5,0 CeKyH B IEHb

ABTOMaTH4YECKU

[Ipennaraemas cucrema ACKYD Bkiodaet

B ce0s MyHKTBl YyueTa

AIEKTPOIHEPTUH, KOTOPHIE BHITIOJHAIOT CIIEAYIONINE (PYyHKIIUU:

- 9TO

ABTOMATHYCCKHC

3amMepbl

CHUI'HAJIOB

TT mn TH wn wnx

TpaHchopMaIisi B COOTBETCTBYIOIIME BEIUYHHBI, OMPEACIIEMbIe YCTPOUCTBOM

IUTA Y4€Ta,

- ABTOMATU3HUPOBAHHOC

OIIPpCACIICHUEC

BPCMCHH B USMCPUTCIIBHOM O6OPYI[OB21HI/II/I;

BPEMEHH M MPOMEXKYTKOB




- HACTpOWKa M YCTaHOBJIEHUE NapaMeTPOB padOThl CUCTEM;

- ABTOHOMHBIN U TUCTAaHIIMOHHBIN cO0p nHPOpMaIuy;

— perucTpanus JaHHbBIX MUHUMYM 2 Mecsla (B 3aBUCUMOCTH OT 00beMa
aApPXWBHOT'O XPaHWJINILA);

— BU3YyaJbHbI MOHUTOPMHI M BBIBOJ Ha JKpaH JaHHBIX 3aMEpPOB U
pacyeTos;

— 3aluTa OT HEAaBTOPU30BAHHOIO JOCTYyIla HA YPOBHE allapaTHOTO U
IPOTrPaAaMMHOTO 00ECIICUEHUS;

- aBTOMAaTUYECKUN cOOp BCEX MapamMeTpoOB M pacueT CPeIHEUaCOBBIX
3HaYEHUI NapaMeTpoB C COXPAHEHUEM Ha 3a/JlaHHbIE NEPUOJIbl, KAK MUHUMYM IO
yacaM (MPOJOJDKUTENBHOCTBIO 35 nHeil), mo JHSIM  (TIPOJIOHKUTEIBHOCTHIO
2 MecsIia), o Mecsiram (IPoI0KUTEIFHOCTRIO 12 Mecs1ieB);

— JUCTAHIIMOHHBIA ~ MOHUTOPUHI MapaMeTpoB  (PYHKIIMOHUPOBAHUSA
IPOrpaMMHBIX U allllapaTHbIX KOMIOHEHTOB cucteMbl ACKYD.

Takum o0Opa3oMm, Obuia pa3paboTaHa yCOBEPLIEHCTBOBAHHAs METOIMKA

nporuo3upoBanus sHepronorpediaenus ACKYD u ee ¢pyHkiuu.

4.2 IIporpammHuas peanu3anus HelpoceTeBOi MoOJ1eJIn

NPOrHo3upoBaHusi IHepronorpedeHus ACKYI

W3mMeHeHusT HEMOCpPeNCTBEHHO B CaMUX YCTPOWCTBaX aBTOMATU3ALMU
o0ecreynBaroTCsl MepaMu:

— MOJIFOTOBKA K MPOU3BOJICTBEHHOM paboTe;

— OpraHM3aiysi yCIIOBUH Ha O00BbEeKTax cooOpa3HO CcTaHAapTam |
paBUJIaM;

- BBINIOJIHEHHE PA00T COOOPa3HO MPOEKTHBIM JOKYMEHTaM;

- COONIOACHHE  3alpoCOB  HMHCTPYKIUU IO  HCIOJIb30BAHHUIO
TEXHUYECKOTr0 MHCTPYMEHTa, Bhixodiero B ACKYD, npu ycraHOBKe U BBOJIE B

HCIIOJIB30BAHUC JAHHOT'O TCXHUYCCKOI'0O HHCTPYMCHTA.
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st opranuzanuu 3QQGEeKTUBHON 3alUThl annapaTHOr0 W MPOTrPAMMHOTO
obecrieueHus MpeayCMOTPEHBI CIEAYIOIINE MEPHI:

— IIPUCOEANHEHHE I[IKD HEIMOCPEACTBEHHO K 0oOMOTKaM
npeoOpazosareneit U u [ (BropuuHbie 0OMOTKN) TApAJIIETBHO AIEKTPOCUCTINKAM;

— miomOupoBanue TT u TH (cOOpoK KIEMMHBIX TPOMEKYTOUYHOTO
THMA).

MmuoroypoBHeBblid  goctynlt K [IO  TEeXHMYECKMX HMHCTPYMEHTOB C
pa3ieNeHueM MpaB KIMEHTOB, MOCPEACTBOM CHUCTEMBI IApPOJIEH, OPraHU30BaH
HEIMOCPEICTBEHHO Ha MPOrpaMMHOM YpoBHE. IlorpemHocTh KOMILJIEKCOB
U3MEPEHUS, B IPOLIECCE MPOECKTUPOBAHUS, B YACTHOCTH, B UMCJIE KAHAJIOB JOJKHA
ObITh OOecrieueHa ee MUHUMU3AIUsl B COOTBETCTBUU C PEIICHUSMH I10 TIPOEKTY.

Meroauueckumu marepuanamu u HITA, B wactHocTH, 3akoHamu P®, I'K
P®, HopmMammu, mnpaBuigaMu, pasHbIMM  IIOJIOKEHHUSIMH U [paBUIA
IIPOU3BOJICTBEHHOIO YUYPEKIEHUS, NEPEUHEM PEKOMEHJAU U METOAUYECKUMU
yKa3aHUSIMHA, BEJOMCTBEHHBIMH O(MUIIMATLHBIMU PACTIOPSHKCHUSIMUA W TPOYUMH
CBUJIETEJILCTBAMHU TOJIBEPraeTcsl periaMeHTallid MEeTPOJIOTHYecKoe obecreueHue
ACKYO [18, c. 144].

B ycnoBusx, B kotopeix ucnoiabsyerca ACKYD, 0CHOBHON MOrPEIIHOCTHIO
u3Mepenuil sBisierca rpanuua J{OIl kaHanma u3mepeHus, NpU TaKk Ha3bIBAEMOM,
JIOBEPUTENILHOM BepOSITHOCTH, paBHOM 0,9500.

[Ipenensl nOMyCKAaeMbIX OTHOCHUTENBHBIX IOTPEIIHOCTEW IIPUBEICHBI B

tabmnurie 2.

Ta6nuna 2 — [Ipenensl 10MMycKaeMbIX OTHOCUTEIBHBIX TOTPEITHOCTEN

3HayeHue nmapamerpa [Tokazarenu HopMmbl JIOIT n3mepuTenbHOro KOMIIekca, %
COoS @ AJIL Harpys3okK 1o JJ11 MaJIbIX JJIL UHTCpBaJla
5% Harpy3ok (5%— Harpy3ok 20%—-120%
20%)
cos ¢ = 0,5-0,8 HE yKa3bIBaeTCs He MeHee 5,5% He Mmenee 3,0%
cos ¢=0,8—1,0 TO K€ He MeHee 2,9% He Mmenee 1,7%
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B coorBerctBun ¢ Hopmamu ['ocymapctBennoro cranaapta ['OCT 7746—
2001, OTHHMCHIBAIOIIETO TPAHUIIBI TMOTPEIIHOCTEH 2-pPEUHBIX OOMOTOK B IIEJISIX
W3MEPCHUS U ydeTa B pabodnx OOCTOSITENbCTBAX MCIIONIB30BaHuA 10 28 6.4.1 mpu
3a/IaHHOM PEKMME JIOJDKHBI OTBEYATh COOTBETCTBYIOIIUM 3HaueHusiM [1]. JlanHbie

no kiaccy 0,5 mpuBeneHsl B Tadnuie 3.

Ta6nuna 3 — [Ipenenst nomyckaembix nmorpermHocteit TT

Kiacc IIepBuuHBI [Ipenen nomyckaeMoil OrPEeIHOCTH IIpenen
TOYHOCTH TOK, %0 TOKOBOH, % YTJI0BOU BTOPUYHOU
HOMMHAJIBHOT'O MUH. pan. Harpysku, %
3HAYCHHUS HOMUHAJILHOTO
3HA4YCHUs

0,5 5 +1.,5 +90° +2.,7 25-100
20 +0,75 +45° +1,35
100-120 +0,5 +30° +0,9

B cootBerctBun ¢ I'ocygapctBenHbiM ctangaptom ['OCT P 52323-2005
«IIpu HOpMaNbHBIX YCJIOBHSIX, MPUBEIEHHBIX HEMOCPEJACTBEHHO B MYHKTE 8.5,
OCHOBHBIE€ JIOIYCKH CpEJICTBA W3MEPEHUM, BbIpaXKE€HHbIE B %, HE JOJIKHBI
MPEBBINIATH TEX TPAHUI], KOTOPbIE MPUBEJICHBI B TaOMUIAX 4 U 5 17151 KOHKPETHOTO
KjJacca TOYHOCTW». Bcesg wuHpopMamuss O TMOTPEHIHOCTSIX —HPUMEHSEMBIX
AJIEKTPOCUETYMKOB C TOYHOCTHIO MO kiaccy He Oonbme 0,2 S mpuBeneHsl B

tabmnuie 4.

Tabnuna 4 — [Ipenensl 10MycKaeMbIX MOTPEITHOCTEN CUETUMKA

3HaueHUe ToKa Koadduuuent momuoctu [Ipenens! nonyckaeMoii
MOTPEIIHOCTH, Yo IS
CYCTUMKOB KJIacca TOYHOCTH

0,2S

ot 0,01Ir0M 10 0,05IHOM 1 +0,4

ot 0,05Is0M 1o 1,21HOM - +0,2

BKJIIOUHUTEIIEHO

ot 0,02Ir0M 10 0,11HOM 0,5 uan., 0,8 emk. +0,5

ot 0,1Ir0M 10 1,2IHOM 0,5 uum., 0,8 eMk. +0,3

BKJIIOUHUTEIIBHO
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B cootBerctBun ¢ I'ocymapctBeHHbiM ctangaprom ['OCT P 50948-2001
OMpeNeNseTcss MO0 COOTBETCTBYIOUIEH (opMysie TOMOJHUTEIbHAS MOTPEIIHOCTh

CUYETYMKA (B MJIAHE TEMIIEPATYyPhl):

0.0 = Kp X At, (1)
rae K, —3To ycpenHEHHbIN TeMIepaTypHbIi KO3PGUIIMEHT CYETUHKA,;

At —3HayeHue, KOTOPOE TMOKa3bIBAET HEHOPMAIbHYIO TEMIIEPATYPY

BO3yXa, OIIPEaACIACTCA IO CI)OpM}’J'IeZ
At = |tB (H) - tHOpM|' (2)

Jlist pacuétoB npuaumMaercs 3Hauenue At = 10 °C.

HopwmarnpHast Temneparypa t,opy = 23 °C.

3nauenue cos ¢ = 0,8.

Takum o6pazom,

8. = 0,014 X 10 = 0,14.

[ToCKOMBKY CYETUHUKH AIIEKTPOIHEPTUU PACIIOJIONKEHBI BAAIM OT UCTOUHHUKOB
AIIEKTPOMATrHUTHBIX TMOJIEW, JOMOJHUTENbHASI MOrPEIIHOCTh M3-3a BHEIIHHMX
MarHUTHBIX MOJIEH OYEHb MaJia M MOXKET ObITh MPOUTHOPUPOBAHA.

JUist  3JIEKTPOCYETYMKOB TMOTPEUIHOCTh JABUKEHUS BHYTPEHHUX YacoB
paBHa +0,5cex/CyTKH. JlatnpoBanue KOPPEKTHUPOBOK OCYILECTBIISIETCS
HEIMOCPEICTBEHHO B CAMUX CUETUMKAX.

B cpenHeM B CyTKM MOTPELIHOCTh MU3MEPSAEMON BEIUYMHBI (PAKTHUECKOTO
TEKYLLEro KaJeHAApHOI0 BPEMEHHOTO MPOMEKYTKA CUETYMKOM JIOCTUTAET YPOBHS
B 0,0005%. HenocpenctBenno miss YCIIJ[ ¢ y4€ToM BHELIHETO HW3MEHEHUS
HenocpeacTBeHHO oT YCCB, KOTOpbIi CBSi3aH C CHUCTEMOW CIYTHUKOB,
oOecreynBaeTcsi CTENEeHb TOYHOTO COOTBETCTBHS IMpouecca usmepenus Y CIIJ]

aACTPOHOMHUYECKOTO BPEMEHU, KaK MUHUMYM, = 1 CEeK/CyTKH.
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B cpeanem 3a cyTKM NOTpemIHOCTh U3MEpEHHUs (HaKTUUYECKOTO BpPEMEHH
YCII = 0,001 %. YCIIJI obecieunBaeT moAIep>KKy OOIIEr0 BPEMEHH CHCTEMBI,
OCYUIECTBJISIA B aBTOMAaTUYECKOM PEXKHUME H3MEHEHUE YacOB, MPUCOEAUHEHHBIX
ANEKTpPOoCUETYMKOB. Bo Bpemsi kaxaoro ompoca asnekrpocuétunka YCIIJ]
MPOUCXOJUT CYUTHIBAHWE €ro BPEMEHW © €CIM eCThb HeoOXOJUMOCTh
OCYUIECTBJISIETCS] BblJJaya KOMAaH/bl HEMOCPEICTBEHHO HAa M3MEHEHUE BPEMEHU B
CaMOM CUYETYHKE.

Ilepuon  3agepXKW  OpHUBEAEHUS K  CHHXPOHM3MY  BpPEMEHU B
KOMMYHUKAIIMOHHBIX JTUHUAX Y CIIJ] — cueTunku onpenensiercss HenocpeACTBEHHO

B COOTBETCTBUU C (POPMYJIONA:

Tsap = n/S, 3)
rae V — o0beM MOChUIKHM CHHXPOHU3AIMKY BPEMEHH, OailT;

N — KOJWYECTBO OWUT (B TOM umMCIie CIyKeOHbIe) Ha | OalT MaHHBIX,
KOTOpBIE TIEPEIAl0TCS;

S - CKOPOCTb B KOMMYHHKAIIMOHHOM KaHalJIC, our/c.

Bo Bpemsi yctaHOBIEHUSI 00beMa MOCHUIKM CUHXPOHU3ALMU PUHUMAETCS B
Y4ET OTBET CUETUMKA, HEmocpeAcTBeHHO Ha 3arnpoc oT YCII/ o neiicTBUTEIHOM
BpEMEHM CcUeT4Yuka (IBaamaTh JBa Oaiita) u Takke kKomanma YCIIJI
HEIMOCPEJICTBEHHO Ha M3MEHEHHE BpPEMEHU CcYeTyrhKa (BOCEMHAIUATh OailT).
KonndectBo OuT (B 4YacTHOCTH. ChykeOHble) Ha | OalWT MAaHHBIX, KOTOPHIC
nepenatorcsi n = 10.

CkopocTh B KOMMYHUKAIIMOHHOM KaHaJle PACCUUTHIBAETCSA CJIEAYIONIUM
obpazom:

[IpuHumaercs,

S = 9600 ouT/cek,

Taan = (22 + 18) X 10/9600 = 0,04 c.
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B Cp€AHEM B CYTKH IIOI'PCIIHOCTDb HEMOCPCACTBECHHO OT PACCHMHXPOHU3AIUN

BPCMCHH CHUCTCMHBIX 3JICMCHTOB paBHA:

6 = At + T,,,/86400 x 100% = 0,002%,
rae Atp = 2 ¢ — Haubonbiee BpeMeHHoe pacxoxiaeHue YCIIJ] u Taxke

SJICKTPOCUCTHHKA.

Bo Bpems pacdy€ToB npHMEHSETCS COOTBETCTBYIOIIAsl TUIIOBAs METOJUKA
OCYILECTBJIEHUSI KOPPEKTUPOBOK SHEPIMM M TAK)KE MOUIHOCTH. AHAajiu3 HUTOTOB
KOPPEKTUPOBOK JIEKTPOIHEPIHH OCYILIECTBIIAECTCS TAKUM 00pa3oM.

Pa3nnure maHHBIX HEMOCPEICTBEHHO MEXIY pa3HbIMH BbIXOJAaMHU KaHaia
U3MEpPEHHs] TPEACTaBIAeT CcO00N 3HAYEHHE SJICKTPOIHEPTHUH 32 PA3TMYHBIN
nepuoj, KOTopblii Obul  BbIOpaH. [I'paHuMIia BO3MOXXHOM  HOTPELIHOCTH
(OTHOCUTENBHOIO THUIA) KaHAJa U3MEPEHUs B IMPOLIECCE 3aMepa IIEKTPUYECKOU

3HEepruu J,, MOKHO OIMPEIETUTh [0 COOTBETCTBYIOMIEH hopMyIie:

8y = 21X (8°+68,°+8,° +8.°+ 802+ +8°+8,.°), (4
rae 0; , §,, — 3HaueHus norpemrHocteit coorBeTcTBeHHO TT u TH, %);

0, — 3HaYeHHE MOTPEIIHOCTH K KOTOPOil mpucoeauHeH cueTuuk kK TH B
Cly4ae MoTephb HANPSUKEHUS B JIMHUH,

J. — 3HaueHHE OCHOBHOM OTHOCHTEIHHON IOTPEIIHOCTH BBHIOPAHHOTO
CUYETYMKA;

6Q — 3HayeHHEe MOTPELIHOCTH CXEMbI MOJAKIIOYCHHS CUeTYHKa (3a cHeT
yraoBbix norpemtHocreit TT u TH);

§; — 3HaYeHME JIONOJHHUTEIBHOMW IOTPENIHOCTH CYETYMKA OT J—OH
BIMSIONIEH  BeIMYMHBl  (TMOCTOSIHHAs ~ COCTaBisIollass B LIENHU
NEPEMEHHOTO TOKa, PECMHXPOHM3ALMS HampskeHu, (hopma KpHuBOU
TOKa, TeMIlepaTypa u T.1.);

8yc — 3HaueHHME OTHOCHTEIBLHOH IMOTPEHIHOCTH YCTpoMcTBa cOopa u

nepecaadun JaHHbIX.
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HpI/I HN3MCPCHUAX aKTUBHOM OHCPIruu IOrpC€mHOCTb 0 BBIYUCIAIOT 10

caenyronie hopmye:

50 = 0,029 x (@12 + du?) x (1 — cos? ¢ /cos @) (5)

[Ipy m3MepeHusIX pPEaKTHUBHOW SHEPIMU MOTPEIIHOCTh O BBIYUCISAIOT TIO

dbopmye:

50 = 0,029 x (@12 + Pu?) x (cos/1 — cos? @), (6)
rne @l — yrnosas norpemraocts TT, MuH;

@u — yriosas norpemHocTs TH, MuH;

COS ¢ — KO3 (UIUEHT MOITHOCTH KOHTPOJIUPYEMOTO MPUCOETNHEHUSI.
OTtHocutenbhyto norpemHocTs Y CI1/] BerancisaoT no gopmyse:

Ay.= 6T* + 8T.P.? (7)
rie 6T — MOrpelHOCTh W3MEpPEeHHUH (HAKTHYECKOTO aCTPOHOMHUYECKOTO

BPEMEHU B CpeHEM 32 24 4.;
OT. P. — mOTPENIHOCTh PACCUHXPOHU3AINH TIPU U3MEPEHUSIX TEKYIIETO

ACTPOHOMHNYCCKOI'O BpEMCHHU, %.

B mporiecce 3amepa dp rpaHuiia BO3MOXHONH OTHOCHTEIBHOW MOTPEITHOCTH

KOMILJIEKCA U3MEPEHMSI OTIPEIEIISIETCS IO COOTBETCTBYIOIIEH (hopMyIie:

A,=+1,1x%(8,,/1,1+ ;%) (8)

rie O, — TpaHHUIa BO3MOXHOW OTHOCHUTEIbHOM TOTrPENIHOCTH KaHaia
U3MEPEHHUs IIPU 3aMepax IHepruu, %o;
67 — norpemHocth CU BpeMeHH, UCIIONIB3YIOLIErocss HEMOCPEACTBEHHO
Uil 3aMepa  HemnocpeacTBeHHO B coctaBe ACKYD  BpemeHHOro

IPOMEXKYTKa (BPEMEHHOTO TPOMEKYTKA), %o.
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3HaueHWs MHTEPBAIbHOM IIOIPEIIHOCTH U3MEpPEeHHs pacxomga 6,, H
BpemMeHHON mnorpemHoctd CU (u3meputens sHeprun) 6T OYEHb MaJICHBKHE,
MOJTOMY ~OTHOCHTENbHAs IOTPENIHOCTh O, KaHala M3MEPUTENs CpeaHen
MOITHOCTH paBHA OTHOCUTEJIbHOW MOTPEIIHOCTU KaHala W3MEPUTENsST MOIIHOCTH,
T.€. 8, = by,

[Ipy mnpoBepke TOYHOCTH TMOJYYEHHBIX KOHEUHBIX HMTOTOB HW3MEPEHUU
OCHOBHOW 3ajaueld sBJIAETCS MPOBEPKA TOYHOCTHM OCYILIECTBJIEHUS BCEX
HEOOXOJAUMBIX NIEUCTBHM M coOtoJeHuss TpeOyeMbix mojioxkeHuil. Kpome Ttoro,
HEOOXOJMMO TMPOBEPUTH COOTBETCTBHE KOHKPETHBIM 3HAYCHHSM IOTPEITHOCTH,
MPUCBOEHHBIM M3MepuTelbHBIM KaHallaM ACKYD. KoHTposb nepuoguyeckui u
BBITIOJIHAETCS OJIMH pa3 B UETHIPE roja.

B 1enom, oTHOCHTENbHAs MOTPENIHOCTh M30PAHHOTO KaHajla H3MEPCHHS
ACKYD umeet BeanunHy, KoTopas He 6onbme: &, = +2,92% npul; =5+ 20%
ot Iy 4 6y, = £2,41% nupu I; = 20 +~100% ot Il,,, (Tpu moBEepUTEITHHOU
BepositHoctu P = 0,95.

OcymectBisass noBepky ACKYD, BaxHO BBIYMCIUTH JCUCTBUTEIIBHBIC
3HAYEHUS MOTPEIIHOCTEH  KOMIUIEKCOB  HW3MEPEHHUS, KOTOPbIE  SIBJISIIOTCA
oTHOcuTenbHbIMU. Ha Bce 3TH KoMIUieKchl (OPMHUPYETCS COOTBETCTBYIOIIMIA
NacnopT—IPOTOKOI.

OcymiectBisisi  pacu€Tbl, Ba)XXHO  pacrojaratb  COOTBETCTBYIOIIMMHU
nokazaresnamMu HajaexxHoctd MBKD, oHM He JOMKHBI CHUIBHO Pa3HUTHCS OT
JAHHBIX

- YCPENHEHHBIX 3HAYCHM HApabOTKM HAa OTKa3 — MUHUMYM
35 ThIC. YHaCOB M BPEMEHM Ha CHUCTEMHOE BOCCTAaHOBJICHHE — HE OOJIbllle CYTOK.
Baxxno, uToOBI BCce maHHBIC TOKa3aTelell KadecTBa, NMPUMEHSIEMBIX CUCTYHMKOB
AIIEKTPOIHEPTUH HE OB HUXKE YCTAHOBJICHHBIX 3HAUCHUIA:

- CpeIHMX 3HAYEHUI HapaOOTKHU (HEMOCPECTBEHHO HA caM OTKa3) — He
MeHbIIe 35 ThIC. 4acOB, a TaK)K€ BPEMEHH Ha BOCCTAHOBIICHUS — HE OoJiee ceMu

JTHEH.
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brnok—cxema npoektHoi ouenku HaaexHoctu MK u UBKD npencrasnena

HA PUCYHKE 5.

IPY-10 kB K(-21A

Yhobers HBKF

A Boovdeay e

Yoobers WK

Pucynok 5 — biiok—cxema nNpoeKTHOM OLIEHKH HAJIEKHOCTH

[Tapametpsl HapexHoctu snemeHtoB MUK u MBKD npexacraBneHsl B

tabuurie 5.

Tabnuna 5 — [TapameTpbl HaJIEKHOCTH JIEMEHTOB

Ilo3umus HanmeHnoBanune Tun CocrosHue mocie Konuuecrso
OTKa3a
Yposenr UK

1 CYETUHK COT4TM.03M | BoccTaHABIMBAEMBIN 27
DJIEKTPOIHEPTHH

2 tpanchopmatop | ARJA1/N2J HEBOCCTAaHABIIMBACMBIN 51
TOKa

3 tpanchopmatop | ARJP3 HEBOCCTaHABJIMBAEMbI 27
TOKA

4 tpanchopmatop | ARJP2/N2F HEBOCCTaHABIIMBACMBIN 3
TOKa

5 tparcopmatop | VRQ3n/S2 HEBOCCTAHABIINBAEMBI 12
HaNpsDKEHUs

55



[Iponomxenue TabIUIIBI 5

Yposenr UBKD
1 ACHUHXPOHHBIN MOXA NPort BOCCTAHaBJIMBaE€MbIH
cepBep 5630-8
RS485/Ethernet
2 VCII RTU-327-E1- | BoccTaHaBIMBaeMbIi
B04-M04
3 YCCB YCCB-2 BOCCTaHABJIMBAEMbIN
4 KOMMYTaTOP Cisco — BOCCTAHABJIMBAEMbIN
Ethernet WSC2960+
(Switch) 24TC-L
5 OpanIMaysp Cisco ASA BOCCTaHABJIMBAEMbIN
5512-K8
6 GSM—Mmonem Teleofis BOCCTaHAaBJIMBAEMBII
RX100-R2

Jlanee mpoBeaeMm skoHoMHuYeckoe oOocHoBanue BHenpeHus ACKYD Ha

NPEAIPUATHH.

4.3 JxoHomu4eckoe od0ocHoBanue BHeapenuss ACKYD Ha npeanpusaTuu

Hcnonbp3oBaHue 3JEKTPOHHBIX CYETYHMKOB MOKET OKa3aTh 3HAYMTEIBHOE
HKOHOMUYECKOE BO3ACHCTBHE, YUUTHIBAS, YTO UX CTOMMOCTb BBICOKA U 3aBUCHUT OT
KOJINYECTBA YYHUTHIBAEMOIH JJIEKTPOSHEPIHM, a TaKXkKe OT CTPYKTYpbl ydera U
nopsiaka Ttapudukaumu. HeobxomumbiM  ycrmoBueM 3(G(EKTHUBHONW  3aMEHBI
MHIYKTUBHBIX CUETUMKOB Ha JIEKTPOHHBIE SIBJIETCS Mepexo] Ha MHOTOTapHU(HBIHI
yueT, aBToMaTu3anus coopa JaHHBIX U BeJeHHE 0aJaHCOB TaKMX MOKa3aTeme, Kak
3HEPrus U MOIIHOCTh B cuctemMax ACKYD.

OcobenHocT  TPUOOPHOM  pErvcTpaldy  KOJMYECTBA  IOTPAYCHHOM
AIIEKTPUYECKON SHEPTUU B CHCTEME:

- JOCTYIIHOCTD OOJIBIIIOr0 KOJIMYECTBA CUYCTUYUKOB CO CPOKOM CJIY)K6I>I

30 eT;

- CYILLIECTBEHHBIC NHBECTUIIMU B PEMOHT CYETUYHUKOB;

- paboTa CUETYMKOB DJJEKTPOIHEPrMM B 30HE HECTaHIApPTHBIX
IIOTPEIIHOCTEN;
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— WHIYKTUBHBIE CUETYUKH TEPEXOJAT HEMOCPEICTBEHHO B 00JacTh
OTPULIATETHLHOMN MOTPEIIHOCTH, €CJIM OHU pabOTAIOT MHOTO BPEMEHU;

— IPAYIINH epexo]l HA MHOTOTapU(HBIN YUET 3JEKTPOIHEPTUH;

— NOTPeOHOCTH B MOBBILLIEHUU HAJIEKHOCTH YUeTa.

B cBsi3u ¢ BRICOKMMH 3aTpaTaMu HE BCE MPOOJIEMbI C TOBTOPHBIM YYETOM B
napke nmpuOOpoOB yueTa AJIEKTPOIHEPTHUH MOTYT OBbITh pellieHbl cpa3y. B kauecTBe
nepporo 1mara Ha noxactaHiuax 35-330 kB momkHBI  OBITH  BHEAPEHBI
HEIMOCPEICTBEHHO AJIEKTPOHHBIE CUETUUKH C 00Jiee BHICOKON TOUHOCTBIO U TAKXKE C
BBICOKOW YYBCTBUTEJILHOCTBIO /JISI MOBBIIIEHUS HAJEHKHOCTU MEXKCUCTEMHOTO U
BHYTPUCUCTEMHOTO ydYeTa pacxojla U MPOMYCKHOW CIOCOOHOCTH JICKTPOIHEPTUU
U TOCTaBOK TOTPEOUTENSIM MO MpsSMbIM KaHaidaMm (OKOJIO 3HA4YeHHsl B
1,2 mapa. kBta/ron).

WN3mepurens  1OMKeH  ObITh  BBICOKOQYHKUIHMOHAJIBHBIM,  HAmNpUMeEp,
BBICOKOUYBCTBUTENBbHBIM (0,05 % I,,,). HemocpeacTBEHHO Takoil MoOKa3aTelb, Kak
KJIacC TOYHOCTH — He BhIme 0,5; MHOXECTBO Tapu(]oB; yCpenHEHHOE 3HAUCHUE
HapabOTKK Ha OTKa3 MHUHMMYM 30 TBIC. 4aCcOB; 3aMepbl MapaMeTpOB KauyecTBa
DHEPTUU; BO3MOXKHOCTh HCIONB30BaHus wuHTepdeiicoB RS-232 m RS-485 B
KauecTBe NEPBUYHOrO TMpeolOpaszoBarenss W KOHIEHTpaTopa wuHpoOpManmuu 00
sHepronorpedenn ACKYD; BO3MOXKHOCTh HMCHOJB30BAHUS CaMOI0 HIMPOKOTO
JIMana3oHa KOJWYECTBEHHBIX MapaMEeTPOB OHHEPTUM (IHEPTUsi, MOIIHOCTb) H
napamMeTpoB KayecTBa OSHEpruM (HampsupkKeHWe, a Takke TOK, 4YacToTa,
KO3(pUIIMEHThI  MOIIHOCTU/TAPMOHUK) HEMOCPEACTBEHHO I  HU3MEpEeHus,
MOJICYETA, a TAK)KE PETUCTPALIMH U OTOOPAKECHHUS.

CueTuynku C aHaJOTMYHBIMM MapaMeTpaMU U BBICOKOW HAJAEKHOCTBIO
npousBozsaTcs B Poccuiickoit denepanuu (Alfa) u Jlutse (LZMF). Bricokas nena
HE MO3BOJISIET IIMPOKO MCIIOJB30BaTh MX B Poccuiickon denepauuu, a Apyrue
AIEKTPOCYETYMKHA C AHAJOTMYHBIMHU IapaMeTpaMH, MPOU3BEIACHHBIE B CTpaHax
CHI', He 0TBeUalOT 3aMpocaM KayecTBa.

[Tocne BCECTOPOHHETO PAaCCMOTPEHUSI KOHCTPYKTHBHOI'O HCIIOJHEHUS

Pa3IMYHBIX CYETYMKOB M C Y4YE€TOM TEXHHYECKMX BO3MOxHOcTen MYVII
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«l"'opBOJIOKaHA» TMPEJCTABISETCA LEIeCOO0pa3HbIM  OCYLIECTBUTh IMOKYIIKY
cuctembl « ACKYD—-Cdepay, 11 yero ObLIIM COCTABJICHBI MUCHMO O HAMEPEHUSAX U
IPOEKT JOroBOpa O COBMECTHOM J€ATENbHOCTH. Takoil BBIOOp CBsI3aH C
MOBBIIICHHBIMU XapaKTEPUCTUKAMU JTAHHOTO CYETYMKA (TEXHMYECKHMMHU U TaKKe
AKCIUTYaTallMOHHBIMM).

['maBHBIE 0COOEHHOCTH IKOHOMUYECKOTO pe3yIbTara:

- YMEHBILICHUSI 3aTpaT SHEPreTUYECKOW CHCTEMbl Ha BBIPAOOTKY
PHEPIrUM — KaK AJIEKTPUYECKOM, TaK M TEIUIOBOW, MOCPEICTBOM BbIpAaBHUBAHUS
rpaukoB Harpy30K (CyTOYHBIX);

- YMEHBUIEHUE YHEPro3aTpaT BO BpeMs IepeJaun SHEPIHH;

- COKpAIllCHHE YHUCJIa HEYYHUTHIBAEMOI'O 3JIEKTPUYECTBA IMOCPEICTBOM
YIIyUILIEHHs YYETA SHEPTHUH;

- YMEHbILIEHNE MOTPaTh HA OCYLIECTBIEHUE (PYHKIMI MOHHUTOPUHTA U
yIpaBjieHUs] TOTPEOICHUEM SHEPIHH;

- YMEHBIIEHUE IKCIUTYyaTallMOHHBIX MOTEPh HA UCIOJb30BaHUE YUETHBIX
npuOOpPOB MOCPEACTBOM YAJIMHEHUS BPEMEHHBIX MPOMEXKYTKOB (MEKPEMOHTHBIX,
a TaKXKe MEXIPOBEPOUHBIX).

Taxum o6pazom, Bueapenne ACKY D sxoHomMuuecku 060CHOBaHO.

BriBoab! 1o rnase 4

boina  mpoBemeHa  pa3pabOoTKa  yCOBEPILIEHCTBOBAHHOM  METOJUKH
nporHo3upoBanusi sHepronorpednennss ACKYD ¢ nenpto MUHUMH3AIUN TIOTEPh
anekTposHepruu. s 3Toro 6osiee 1eTaabHO ObLT PACCMOTPEH MPOIECC PAdOTHI U
¢byuxun  npemnaraemon  ACKYD, mporpamMMHO peann3oBaHa HeWpoceTeBas
MoJieb MporHo3upoBanus suepronorpedaeHuss ACKYD u naHo 3KOHOMUYECKOe
obocHoBanue BHeapenuss ACKYD nHa npennpustuun. Kak ciencrBue, BHEIpEHUE
npemaraemoir  ACKYD  1mo3BOAMT HE  TOJBKO  YMEHBIIUT  3aTpaThl
HEIMOCPEICTBEHHO HA AJIEKTPOIHEPTHUIO, & TAKKE U MO3BOJIUT COKPATUTD Psii MHBIX

Tpar.
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I'maBa S PexkoHCTpyKuHMsi mUTAKIIUX KadeabHbIX JunHuil 0,38 kB ¢

HeJbI0 MUHUMU3AIMH MMOTEPb 3JICKTPOIHEPIUH

5.1 OOocHoBaHMe PEKOHCTPYKUHMHM MHUTAIIMX Ka0eJbHbIX JIMHUN

0,38 kB B 2JIeKTpHUYECKOH CeTH NMpeanpPpUATHS

s JIDIT 0,38 kB u mpomexxytounbix craniuii 10/0,4 kB 3amanue 10mkHO
COZIEPKATh:

— 000CHOBaHUE TIPOCKTA;

— MECTO M THUII BO3BEICHUS;

- npotskeHHocTs JIDIT 0,38000 kB;

— THUII POMEKYTOYHBIX CTAHIIMK TpaHC(HOPMATOPHOTO THUIIA;

— ATaI NPOEKTUPOBAHUS; IEPUO]T PEATTU3ALINU TTPOEKTA;

— JaTy Hayajga BO3BEACHUS, Ha3BaHUSl MPOEKTHBIX U CTPOUTEIBHBIX
YUPEKICHUM;

— MHBECTULINU [22].

K mpoextHoit pokymentanmu Ha cetb 0,38000 kB #gomkHBI  OBITH
MPUJIOKEHBI: YCIIOBUS HA TOAKIIOYEHHWE K DJJIEKTPOCETH; AaKT OLICHUBaHUS
cocrosiust kommyHukauun 0,38 kB; nmanHeie 00 ypoBHe mOTpeOseHUs
ANEKTPOIHEPTUH HA | KUJIOE TOMENIEHUE U UHbIE MATEPUAIIBI.

[IpoexktpoBaHue BO3BeJEHUS CceTel Ha 0a3e IUJIaHOB  Pa3BUTHUSA
kommyHukauii 35...110 kB u 10 kB 00b14HO ocymiecTBisieTcss B OJMH 3Tarl, TO
€CTh pa3pabaThIBacTCs MPOEKT M JOKYMEHTAIlMs Ha JajibHeWIIee BO3BEIACHUE
AIEKTPOCETEN.

[Ipy miaHupoBaHUM BO3BEACHUSI CETEH, PACIIUPEHUS, PEKOHCTPYKIHMHU U
TEXHUYECKOTO TepeBoopyKeHus aekTpoceTedt B npeaenax 0,38000...110 kB c¢/x
tuna npumenstorcas HTIIC wu apyrue AOKyMeHTBI. 3amnpochl CTaHAAPTOB HE
OTHOCSTCSI K IPOBOJKE 1IENEN HEMOCPEICTBEHHO B coopyskeHusx 10 1000 B.

JIuauu 0,38000...10 kB 00b14HO 10JKHBI OBITH BO3MYIIHBIMU. KaOenbHbIe

KOMMYHHKaAIINU CJIICAYCT IMPHUMCHATH TaM, I'IC [TV He mo3BOJISIET MCHOIL30BATh
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BO3JIyIIHbIE KOMMYHHUKAIMU JJIS TMHUTAHUS TOTPEOUTENE, KOTOpbIe SBISIIOTCS
OTBETCTBEHHBIMU (KaKk MUHMMYM | OCHOBHAasl WM pE3EpBHAs JIMHMS) U TaKKe
JIpyrux noTpeduresneil B pailoHax ¢ CypOBBIMU KIMMaTH4YeCKUMH yciaoBusamu (IV —
oco0ast Jie1oBas 30Ha) U IIEHHOU 3eMJICH.

TpanchopmaropHbie MOJICTAHIAH Ha 10/0,38000 kB JTOJKHBI
UCIIOJIb30BAThHCS KaK 3aKPBITHIE MOJACTAHIIUU 3aBOICKON COOPKHU.

B ocCHOBY oOmnpaBIaHHOCTH TEXHUYECKUX PEUICHUH IOJ0XKEHbl TEXHUKO—
PKOHOMHYECKME pacueTbl. IIpenmouyreHue criemyer oTnaBaTb BapUaHTy C
HAaMMEHBIIIMMU 3aTpaTaMU CPEAN TEXHUYECKHU COMTOCTABUMBIX BAPUAHTOB.

Pemienus 1t sHEpProcucteM H30UpaOTCS HEMOCPEJCTBEHHO HAa OCHOBE
HOPMAaJIbHOTO, TEXHUYECKOTO U aBAPUIHOTO PEKUMOB PAOOTHI.

[ToTepu HampsKEHUST MEXK]TY PJIEMEHTAMU CETH PACIPEIeIIIOTCS Ha OCHOBE
pacueta 1O JOMYCTUMOMY OTKJIOHEHHMIO HanpspkeHusi ([ocynapcTBEeHHBINM
cranaapt 'OCT 13109-97 — Bo3M0OKHO€ OTKJIOHEHHE HOPMAJIBHOI'O HAIPSKEHUS
HEIOCPEICTBEHHO MOTPEOUTENs + NATh MPOLEHTOB OT HOMHHAJIILHOTO 3HAYEHUS,
HauOoJIbIIIee OTKJIOHEHHE = JeCATh MPOICHTOB) HA YPOBHAX HAMPSHIKEHUS
HEIMOCPEICTBEHHO Ha MIMHAX MOTpeOUTeNel JIEeKTPOIHEPTUN U IIEKTPOCTAHIIUH.

VYpoBEHBb NOMYCTUMBIX MOTEPh HAINPSKEHUN HE NOJDKEH npesbimarh 10 %
Ha cuctemax 10xB, 8% mna cucremax 0,38/0,22 kB, 1% na mnpoBoake
OJIHOATAXKHBIX JKUJIBIX IOMOB U 2% Ha CeTsIX 3[JaHul, COOPYKEHHM, ABYXITaXKHBIX
Y MHOTOATA>KHBIX 3/JaHHM.

B orcyTCcTBHE MCXOIHBIX TaHHBIX, JIJISl pacueTa OTKJIOHEHUN HanpsHKeHHs Ha
YpOBHE MOTpeOuTesneil, peKOMEeHyeTcs, YTOObI MOTEPH HAMPSKEHUS B AJIeMEHTaX
cetu 0,38 kB cocraBnsmu: 8 % Ha NWHUAX, MATAOIMMX MOTPEOUTENEH, IMEeCTh C
MOJIOBUHOM TMPOIIEHTOB Ha MPOMBILIUICHHBIX JIMHUSAX M YETbIpE MPOLIEHTa OT
HOMMHAJIa Ha )KUBOTHOBOIUYECKUX (epMax.

[Ipu maHupoBaHUU C/X CETEH, MOIIHOCTh CHCTEM KOMIIEHCAIIMU JOJDKHA
OMpENENAThCA TMPU  YCIOBUM JOCTHXKEHUS ONTUMAIBHOTO KO3 ULIMEHTA
pPEaKTUBHOW MOITHOCTH JJIi MUHUMH3AIMU W3JIEPKEK HA YMEHBIIEHHUE MOTEPh

HHEPTUHU.
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3anpockl BO BpEMsI COCTABJICHMSI MPOEKTA K JMHUSAM 3JIEKTpoIepesadu
0,38/0,22 kB:

- IpU MPOEKTUPOBAHUU BO3AYIIHBIX JIMHUMA C COBMECTHOM MOABECKON
Ha OMopax MpoBOJOB JUHUM 3ekTponepenayn 0,38/0,22 kB u nuHuil IpoBOAHOTO
BelllaHusl HampsbkeHueMm 10 360 B HeoOxomumo pykoBoacTBoBathes [1YD,
UCIonp30Banusg  onmop BJI g1 COBMECTHOM — MOABECKM  IPOBOJOB
anextpocHabxkenus (380 B) u npooanoro Bemanus (He Boimie 360 B) u HTIIC;

— st pazpabotku BJI ¢ 00bequHEHHON TMOABECKON MUTAOMINX JTUHUAN
0,38/0,22 kB u nunwmii 1o 360 B Baxkno cobmonate [1YD, npumensats onopsl BJI
JUIs o01Iel nmoaBecku nutaromux JuHui (380 B) u nuHui nepenaun (MaKkCUMyM
360 B) u npumenste HTTIC;

— B ciydae napaienbHbiX JuHUKA 0,38 kB u 10 kB BaxHO U3y4yuTh
BO3MOYKHOCTh HMCIIOJIb30BaHUsI OOIIMX CTOJOOB MJisi OOIIeH MOJABECKH MPOBOOB
o0eux auHuM [22].

Taxkum oOpazoM, PEKOHCTPYKITMU MUTAOMMX KaOenpbHbIX TuHuK 0,38 kB B

3H€KTpPI‘ICCKOﬁ CCTH NMPCAIPUATHSA BIIOJIHC OIIpaBAdaHBbI.

5.2 OmnpeneJsieHue MoTepb 3JIEKTPOIHEPrUM B KaOeJbHBIX JHHUAX 10

PEKOHCTPYKIMH U MOcJIe €€ MpoBeIeHusl

Pasmep (axkTHueckux mHOTepb SJIEKTPUUECKONM HHEPrUM B DIIEKTPUYECKUX
CeTSIX ONpeeNsAeTcs KaK pa3HULA MEXIy OObEMOM 3JIEKTPUUECKON SHEPIUH,
NIEPEJAHHOM B JJIEKTPUUYECKYIO CETh M3 JIPYIMX CETEed WIM OT IPOU3BOIUTEINIEU
DIIEKTPUYECKOW DBHEPIrUuu, U O0O0BEMOM DIIEKTPUYECKOM DBHEpPIruM, KOoTopas
MOCTaBJ€Ha IO JOTOBOPaM JHEProcHaOXKeHUs (KyIUTH—TIPOJIaXu (TTOCTaBKH)
AIIEKTPUYECKOW BHepruu (MOILIHOCTH) W NOTpedjieHa HHEProNpUHUMAIOIIUMU
YCTPOMCTBAMM, NPHUCOCAUHEHHBIMU K JaHHOW JJIEKTPUYECKOW CETH, a TaKxKe
00BEMOM AJIEKTPUUECKOW HHEPrHH, KOTOpas IMepelaHa B DSJICKTPUUECKHUE CETH

JPYTUX CETEBBIX OPraHU3alUM.

61



B orHomeHun noTpeOuTENs, HSHEPronpuHUMAIOlIee  00OpyAOBaHHE
KOTOPOTO  MPHUCOEIMHEHO K OOBEKTaM 3JIEKTPOCETEBOr0  XO34iCTBa, C
UCIIOJIb30BAaHUEM KOTOPBIX YKa3aHHBIM MOTPEOUTENb OKa3bIBa€T YCIYTHd IO
nepeaayde dJIEKTPUUECKON IHEPruu, pa3Mep (PakTUYECKUX MOTEPh AIEKTPUUECKOU

SHEPIUM, BO3HHMKAMOIIMX HA TAKUX OOBEKTAaX JJIEKTPOCETEBOIO XO3AUCTBA Viyyr,

onpeesseTcs o cieayronieit gopmyiie:

V(baKT = Vorn X (N/lOO% - N) (9)
rae V., — 00beM OTIIyCKa AJIEKTPUIECKON SHEPTUU U3 SICKTPUUECKUX CeTer

noTpeourens AIEKTPUYECKOU DHEPIuH, OCYLIECTBIISIIOLIETO
NEATENIBHOCTh M0 OKAa3aHWI0 YCIyr II0 Nepeaade dIEKTPUYECKON
DHEPIUH, B DHEPrONPUHUMAIOLIIE YCTpOMCTBa (0OBEKTHI
AIIEKTPOCETEBOI0 X031 CTBA) CMEXKHBIX CYOBEKTOB JIEKTPOIHEPTETUKH;
N — BelMuMHA TEXHOJOTHYECKOro pacxoaa (MOTEph) BIEKTPUUECKOM
SHEpruu (ypoBEHb MOTEPH AEKTPUUYECKON SHEPruu Mpu €€ nepenaye
[0 JJIEKTPUYECKUM CETAM), KOTOpas paccyuTaHa B NPOLEHTax OT
o0beMa OTIyCKa 3JIEKTPUYECKON SHEPruu B DBJIEKTPUUECKYIO CETh
noTpeoures IIEKTPAYECKOU DHEPIUH, OCYLIECTBJISIOILErO
JNEATENIBHOCTh 10 OKa3aHWI0 YCIAYr [0 Iepefadye JJIEKTPUYECKOU
DHEPruM, Kak CeTeBOM  OpraHu3aldd M y4TeHa  OpraHoM
UCIIOJTHUTENIbHOM BiacTu cyobekTa Poccuiickoit deaepanuu B 061acTH
rOCYy/IapCTBEHHOTO PEryjIupoBaHus Tapu(poB TPHU YCTAHOBICHUH

€AUHBIX (KOTJIOBBIX) TapUQOB.

CereBble OpraHu3alMi 0053aHbl OIUIAYMBATH CTOMMOCTH 3JIEKTPUYECKOM
HEPruu B 00beMe (DAaKTUUECKUX MOTEPh AIEKTPUUECKOW IHEPTUH, BOSHUKIIUX B
PUHAISKAIINX UM 00BEKTaX CETEBOTO XO35HCTBA.

CTOMMOCTh DJIEKTPUYECKOW BHEpru B 0ObeMe (PaKTUYECKUX TMOTephb
AIIEKTPUYECKONW SHEPrUH, BO3HHUKIIMX Ha OOBEKTaX AJIEKTPOCETEBOIO XO3siCTBa,

BXOJISIIIMX B €AUHYIO HAIMOHAJIbHYIO (0OIIEPOCCUICKYI0) DIIEKTPUUYECKYIO CETh U
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OpUHAJIEKAIMX COOCTBEHHUMKAM WJIM MHBIM 3aKOHHBIM BIIaJeNbliaM, KOTOpBIE
OrpaHUYEHBl B COOTBETCTBUU ¢ DenepanbHbIM 3aKOHOM «O0 3IEKTPOIHEPIETUKEN
B OCYIIECTBIICHMM CBOMX IpaB B 4YacTH IpaBa 3akKIIOYEHHUS JOTOBOPOB 00
OKa3aHUM YyCIyr II0 Iepelaye >SJIEKTPUYECKOM DHEPrMU C HCIOJIb30BAaHUEM
yKa3aHHBIX 0OBEKTOB, OIIAUYMBAETCS TOM OpraHU3aIueil, KOTOpas B COOTBETCTBUU
C JIOTOBOPOM O MOPSAKE HMCIOIb30BaHMUS TaKMX OOBEKTOB 00si3aHA MPUOOPETATH
AJIEKTPUYECKYI0 HHEPrUI0 (MOILHOCTH) JJIsi KOMIIEHCAI[MM BO3HUKAIOIIUX B HHUX
(aKkTUYECKUX MOTEPh EKTPUUECKON IHEPTHH.

[ToTpebutenu yciayr, 3a UCKIIOYEHUEM IPOU3BOIUTENEH DIIEKTPUUYECKOU
3HEpruM, oOsA3aHbl OIJIaYMBaTh B cocTaBe Tapuda 3a yCIyru IO Mepenade
ANIEKTPUYECKOW JHEPrUM HOPMATHBHBIE TOTEPH, BO3ZHUKAIOIIME IPHU IEpeaade
DJIEKTPUYECKOM DHEPIMM IO CETU CETEBOM OpraHu3alued, ¢ KOTOpPOH
COOTBETCTBYIOLIMMH JIULAMH 3aKJIFOYEH JOTOBOP.

[loTpebutenu  ycimyr,  ONOCPEIOBAaHHO  MPHUCOCAUHEHHBIE  Yepes
DHEPreTUYECKHEe  YCTAaHOBKM  IIPOM3BOAMTENICH  DJIEKTPUYECKOM  DHEPIHH,
OIJIAYMBAIOT B COCTaBe Tapuda 3a yCIyTd Mo mepenaye 3IEKTPUUYECKON dHEpPTruu
HOPMAaTUBHBIE IOTEPU TOJBKO Ha OOBEMBI AJIEKTPUYECKOM SHEPruu, He
oOecrnevyeHHbIe BHIPAaOOTKOM COOTBETCTBYIONICH 3JIEKTPUUECKOM CTaHIIEH.

[ToTpebutenu yciyr OIJIa4MBAaIOT MOTEPH AJIEKTPUUYECKON IHEPIHH CBEPX
HOpMaTHBa B cllydae, €clid OyAeT JOKa3aHO, YTO MOTEPU BO3HMUKIIU IO BUHE ITHX
nOoTpeOuTENCH YCIyT.

HopmaTtuBel NOTEpPh DJJIEKTPUYECKOW JHEPrHHM IIpU €€ Iepenade 1o
AIIEKTPUYECKUM CETSIM YTBEPXKJIAIOTCA (peiepaibHbIM OpPraHOM HMCHOJIHUTEIbHOU
BJACTH, OCYHIECTBISIIOIIMM  (YHKIUMH 1O  BBIpabOTKE U  pealu3aluu
rOCy/IapCTBEHHOM MOJIMTUKU U HOPMATUBHO—IIPaBOBOMY PETYJIMPOBAHHUIO B cepe
TOIJIMBHO—JHEPI€TUYECKOIO KOMIUIEKCAa, B COOTBETCTBUH C HACTOSALIMMH
[IpaBwiiaMm ¥ METOIMKOM OIPEAEICHUsS HOPMATHUBOB IIOTEPh JJIEKTPUYECKOU
DHEPrUM IpU €€ Mepejade 10  DIIEKTPUYECKUM  CETSAM, YTBEpXKIAAEMOU
denepaibHBIM OPraHOM UCHIOTHUTENBHOM BIACTH, OCYIIECTBISIONIIM (YHKIHH 110

BBIpa6OTKC " peain3daliun FOCY,Z[apCTBeHHOI‘/,I INOJIMTUKU 1 HOPMATHUBHO—IIPABOBOMY
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perynupoBaHuio B cdepe  TOIUIMBHO—IHEPreTUYECKOT0  KOMIUIEKCa, IO
COTJIaCOBaHUIO C (peiepajbHBIM OPraHoOM MCIOJHUTEIBLHOM BIACTU B 00J1acTU
rOCYy/IapCTBEHHOTO  PEryJupoBaHus TapudoB U  (QenepaibHbBIM  OpPraHoM
UCIIOJIHUTENIbHOM  BJIACTHU,  OCYUIECTBISIIOIUMM  (YHKUMHM 1O  BbIpaOOTKE
rOCy/apCTBEHHOW MOJUTHKU U HOPMATHUBHO—-TIPABOBOMY PETYJIHPOBAHUIO B chepe
aHaJIM3a U IPOrHO3UPOBAHMS COLUATbHO—3KOHOMUYECKOIO PA3BUTHSL.

HopMatuBbel TOTEPH D3JEKTPUYECKOM DSHEPIrUU B DIEKTPUUYECKUX CETAX
YCTaHABJIMBAIOTCS B OTHOLIEHUH COBOKYITHOCTH JIMHHUM 3JIEKTPONEPENaYl U WHBIX
00BEKTOB DJIEKTPOCETEBOIO XO3SIMCTBA, NPUHAMJIEKANIMX COOTBETCTBYIOIIEH
CeTeBOM opraHu3aluu (COOCTBEHHMKY WJIM HWHOMY 3aKOHHOMY BIAJEJbIly
00BEKTOB 3JIEKTPOCETEBOIO XO3AWCTBA, BXOMAIIUX B EAUHYIO HAIIMOHAIbHYIO
(001IEPOCCUICKYI0) ANEKTPUUECKYIO CETh, KOTOPbIA OTPaHUYEH B COOTBETCTBUU C
®enepanbHbIM 3aKOHOM «OO0 AIIEKTPOIHEPTETUKE» B OCYIIECTBICHUH CBOUX IPaB
B YacTH IWpaBa 3aKIIOYEHHUS JOTOBOPOB OO0 OKa3aHMM YCIyr IO Tepeaade
AIEKTPUUECKOW HHEPruu C HUCIOJIb30BAHMEM YKa3aHHBIX OOBEKTOB), C y4ETOM
mudepeHInatuy 0 yPOBHSAM HampsDKEHHUs] CeTeld NMpU yCTaHOBJICHMU Tapudos
Ha yCJIYTH IO NIepeaayde dJIEKTPUUECKON SHEPTUU.

HopMmatuBel moTepp 3SJIEKTPUYECKOM DHEPrUM IpU €€ Mepenade Io
IEKTPUYECKUM CETAM TEPPUTOPHAIBHBIX CETEBBIX OpPraHU3alUid ONPEAEIISIFOTCS
HAa OCHOBE CpPaBHUTEIBHOTO aHalu3a Noteph c¢ AuddepeHuuanyed no ypoBHsIM
HANpPSDKEHUST HUCXOAS M3 HEOOXOAMMOCTH COKpAalIeHUs] HOPMAaTHBOB IOTEPb
anekTpuuecko sHepruum K 2017 rony He Menee uem Ha 11 %ypoBHs morepb
AIEKTPUUECKOW 3HEPruM, MPEeyCMOTPEHHOTO B CBOJHOM IIPOTHO3HOM OallaHce
IPOU3BOJACTBA W MOCTABOK JJIEKTPUYECKOW HHEprum (MOLIHOCTH) B paMKax
Enunoit snepretudeckoit cucrembl Poccuu o cyonsektam Poccuiickont denepanuu
Ha 2012r0on, B COOTBETCTBUM C MOPSAKOM, IPELYCMOTPEHHBIM METOIUKON
OnpeaereH!us] HOPMaTUBOB MOTEPh JIEKTPUUYECKON SHEPruM IMpHU €€ Nepenaye 1o
AIEKTPUUYECKUM CETSM.

Meronuka onpeneaeHus: HOpMaTUBOB NOTEPh 3JIEKTPUUECKON IHEPTUU MTPU

€C mnepcaadc 1o JICKTPUUCCKUM CCTAM IPCAYCMATPHUBACT CHMIKCHUC HOPMATHBOB
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noTepp anekrpuyecko sHeprun K 2017 rogy He meHee uem Ha 11 % ypoBHA
NOTEPb AJIEKTPUUYECKON JHEPrUH, MPEAyCMOTPEHHOTO B CBOAHOM IPOTHO3HOM
OanmaHce MPOM3BOJACTBA M TOCTABOK OJJIEKTPUUYECKOW HHEPruH (MOIIHOCTH) B
pamkax EnuHol sHepretmyeckoit cucrembl Poccum mo cyOmekram Poccuiickoit
®enepaunu Ha 2012 rox, u omnpeneneHHe HOPMATHBOB YKAa3aHHBIX IMOTEPh Ha
OCHOBE:

— TEXHOJOTHUECKUX TMOTEPh JJIEKTPUUYECKOW DHHEPruu B OOBEKTax
AJIEKTPOCETEBOIO  XO35MUCTBA, OOYCIOBIEHHBIX (DU3UYECKUMHU TMPOLECCAMHU,
IPOUCXOSIIMMHU MPU NEPEaye IEKTPUUECKOW SHEPTHUH, C YUETOM TEXHUYECKHX
XapaKTEPUCTUK JMHUI 3JIEKTpOINEpeaaun, CUJIOBBIX TPaHCHOPMATOPOB M HHBIX
O00OBEKTOB 3JEKTPOCETEBOr0 XO3SIICTBA, OMPEAESIONMX BEIMYUHY NEPEMEHHBIX
NoTepb B COOTBETCTBUM C TEXHOJIOTMEH Tepenayd U MpeoOpa3zoBaHus
ANEKTPUUECKOM  SHEPrHM,  YCIOBHO-TIOCTOSHHBIX  MOTE€pPh  JJIA  JIMHUU
JIIEKTpOTepeaaun,  CHJIOBBIX  TpaHCHOPMATOpOB U HHBIX  OOBEKTOB
AIIEKTPOCETEBOI0 X035 MUCTBRA;

- CPaBHUTEJIBHOIO aHajn3a MOTEPh DJIEKTPUUYECKON SHEPrUM TpHU €e
nepeaayde Mo 3JIEKTPUUYECKHM CETSIM TEPPUTOPHAIBHBIX CETEBBIX OpraHU3aLMNA C
muddeperHnrannei no ypoBHIM HaNpsyKEHUS.

CToMMOCTp MOTEPH AJIEKTPUYECKON »HHEPruM MNpU €€ Mepedade 1o
IEKTPUUECKUM CETAM €AMHOW HAITMOHAILHOHN (0OIIEPOCCHIICKO) IIEKTPUIECKON
CeTH OMmpenesieTcss Kak IMpou3BeeHue oObemMa (aKTUYECKOro OTITyCKa
IEKTPUUECKOW JHEPTrud W3 EIWHOM  HAIMOHAJIBHOW  (0OIIEPOCCHUUCKON)
AIIEKTPUUECKOW CETH B TEUEHUE PACUETHOIO MEPHOJia B OTHOIIEHUU MOTpeOUTens
yCIIYT MO TepeAayde 3JIEKTPUUECKONW dHEpruv, HOPMATHBA MOTEPh AIEKTPUUECKON
PHEPIrUM NpHU €€ Mepefadye IO DIEKTPUYECKHM CETSIM €IMHOM HalMOHAJIbHOU
(0O1IEPOCCUICKOM) IIEKTPUYECKON CETH M CTaBKU Tapuda Ha yCIIyTH M0 nepenaye
ANEKTPUYECKOU JHEPIuM, MCIOJb3YEMOM MUl LEJIEH OINpENENICHHs] PacXoJ0B Ha
OIUIaTy HOPMATHUBHBIX NOTEPh 3JIEKTPUUYECKON SHEPruM NpH €€ Iepefade Io

AIEKTPUUYECKUM CETSIM €IMHOW HaIlMOHAJILHOM (0OIIEPOCCUICKOM) AIEKTPUUIECKON
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CEeTH, OIpeeNsseMol B cooTBeTcTBUM ¢ OCHOBaMH 1IeHOOOpa3oBaHMs B 00JacTU
peryimpyeMbix 11eH (TapudoB) B dJIEKTPOIHEPIETHKE.

B ciuyuae ecnu ueHTp nuraHus (pacnpeieiMTENbHOE YCTPOMCTBO
NOJCTAHIIMM, BXOJAIIEH B €IUHYI0 HAIMOHAIBHYIO (OOIIEPOCCUICKYIO)
DIEKTPUYECKY) CEThb, WM PACHPEACIUTENBHOE YCTPOMCTBO JIIEKTPUUYECKOU
CTAaHUUHU, COCJUHEHHOE C JIMHUAMM 3JIEKTPOINEepeaadyt, BXOIAIIMMU B EIHUHYIO
HAIIMOHAJIBHYIO (OOIIEPOCCUIMCKYI0) JJIEKTPUYECKYIHO C€Th) (Hajiee — LEHTP
NUTaHUs) W SHEPrONMPUHUMAIOUINE YCTPOHCTBA (OOBEKTBHI AJIEKTPOCETEBOTO
XO035MCTBA) MOTpeOUTenss yciayr IO Tepeaade dBJIEKTPUUYECKONM  HIHEpruu,
MPUCOEIMHEHHBIE K TAKUM LIEHTpaM MUTAHMSI, PACTIONOKEHBI B Pa3HbIX CyOBbEeKTax
Poccuiickorn @enepannu, npu ONPEICIICHUM CTOMMOCTH IMOTEPh 3JIEKTPUUECKON
DHEPIUM NpPHU €€ NepeAadye MO DBJIECKTPUUYECKUM CETSIM E€IUHOM HAlWOHAIBHOU
(0OIIEpOCCHUICKOM) 3JEKTPUUECKONM CEeTH HCIOJBb3YEeTCs HOPMAaTUB MOTEPh
ANEKTPUYECKOW DHEPruu IpPU €€ Iepenaye MO IBJIEKTPUYECKUM CETAM EIUHOU
HaIIMOHAJIBHON (0OIEepOCCUICKOM) IEKTPUUECKON CETH JJII COOTBETCTBYIOIIETO
YpOBHS HallpsDKEHUS B OTHOIIEHUHU cyObekTa Poccuiickoit @enepaiuu, B KOTOPOM
PACIIONI0KEH LIEHTP MUTAHUSA.

@aKTUYECKAN OTIYCK JJIEKTPUYECKOM DHEPTUM M3 €IMHOW HALMOHAJIbHOMU
(0OIIEpOCCHUICKOM) ANIEKTPUUYECKON CeTH MOTPeOUTEeN0 YCIyr Mo Mepeaaye
AIEKTPUYECKON PHEPTUM B TEUEHHE PACUETHOTO MEpPUOAA ISl LEJIEd HACTOSIIErO
MYHKTa OMpEAeIAeTCs KaK pa3HOCTh MEXAYy 00beMaMu MEPETOKOB AJIEKTPUUECKON
PHEPrUM OT LIEHTPOB MHUTAHMS B CETh MOTpeOUTENss YCIyr IO Mepeaayde
AIEKTPUUECKON PHEPrUU U 00beMaMH MEPETOKOB U3 CETU MOTPEOUTENST YCIyT MO
nepesavye EKTPUIECKOW IHEPTHH B €AHHYIO0 HAIIMOHAJIbHYIO (0OIIEpPOCCHIICKYIO)
ANEKTPUUYECKYIO CETh IO Kaxaomy cyobekTy Poccuiickoit deaepaiiuu U ypOBHIO
HaIpPsHKEHUS.

B ciyuae ecnu ¢akTUueckuil OTHYCK 3JEKTPUUECKON 3HEPTUU U3 €IUHOU
HaIlMOHAJIBHON (0OIIEPOCCUNCKOI) 3JIEKTPUUECKON CEeTH B CETh MOTPeOUTEIIs
YCIyr IO Iepenaye dIEKTPUYECKOM J3HEPIUHM OCYIIECTBIAETCS OT HECKOJIBKHUX

LIEHTPOB TMUTaHUS, PACIOJOXKEHHBIX B pa3HbIX cyObekTax Poccuiickoi
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denepanuu, Ipu ONpeaesieHnd (PAKTUUECKOTO OTIyCKa 3JIEKTPUUYECKON IHEPruu
W3 ©IWHOM HaIMOHAJIBLHOU (OOIIEPOCCUUCKOM) AIEKTPUYECKOM CETH B CETh
MOTPEOUTENST YCIyT MO TMepefade dJIEKTPUUECKOW SHEPTHH CYMMApHBIN 00BeM
NepeToKa d3JIEKTPUUYECKON DHEPruu M3 CETH MOTpeOuTeNss yciayr Mo mepejayde
AIIEKTPUYECKOW HSHEPrUM B  €IMHYI0 HAIMOHAJIbHYI0 (OOIIEpPOCCHIICKYIO)
IEKTPUUECKYIO CETh BEIYUTACTCS U3 00HEMOB MEPETOKOB IEKTPUIECKON dHEPTUN
OT LIEHTPOB NUTaHUS B CETh MOTPEOUTENS YCIYr MO Mepeaaye IeKTPHUUEeCKOu
DHEPTUU TPOTOPIUOHATHHO O0OBEMaM TMEPETOKOB SJEKTPUUYECKON HSHEPTUU OT
LIEHTPOB MHUTAHHUS B CETh MOTPEOUTENs YCIyr MO Nepeaade 3IeKTPUUEeCKOu
SHEPIUM MO0 KaxaomMy cyonekTy Poccuiickoit denepannu 1 ypoBHIO HAIIPSKESHMUS.

B ciyuae ecnu 06beM (paKTHUECKOTO OTITyCKa 3JIEKTPUUYECKON IHEPrUH U3
€IMHON HAIIMOHAIBHON (0OIIEPOCCUIMCKON) DIEKTPUUECKON CETH IMOTPEOUTEIIO
YCIYT MO Nepeaye MEKTPUUECKON SFHEPTUU Ha OJTHOM YPOBHE HAMPSKEHUS] UMEET
MOJIOKUTENIBHOE 3HAYEHHE, a Ha JIPYrOM YPOBHE HAIPSIKEHUS — OTPULIATEIIBHOE
3HauYEHHEe, OmpenenseTcs oOlui cyMMmapHbli 00beM (HaKTHUYECKOTO OTITyCKa
IEKTPUUECKOW JHEPTrud W3 EIWHOM  HAIMOHAJIBHOW  (0OIIEPOCCHUUCKON)
AIEKTPUYECKOU CETH.

B cnydae moioXUTENBHOTO 3HAYEHHS] CYMMapHOTO O0ObeMa (haKTHIECKOTO
OTIyCKa 3JIEKTPUYECKON DHEPTrUW W3 €IMHON HAIMOHAIBHOW (0OIIEPOCCUIICKON)
AIEKTPUYECKON CETH IPUMEHSAETCS HOPMATUB MOTEPh AJIEKTPUUECKON SHEPTUU NTPU
ee Tepeaayue mo MMEKTPUIECKUM CETAM €IMHON HAIMMOHATLHOU (00IIepOCCHCKOM)
AIEKTPUUECKON CETH MO COOTBETCTBYIOUIEMY YPOBHIO HAIPSKEHUSI TOrO CyObheKTa
Poccuiickoii  dexpepanuiu, ¢ TEPPUTOPUH KOTOPOro (HaKTUUECKUH OTITYCK
IEKTPUUECKOW JHEPTrud W3 €IWHOM  HaIMOHAJIBHOW  (0OIIEPOCCHUUCKON)
AIEKTPUUECKON CETH MOTPEOUTENIO YCIAYr MO MepeAayde AEKTPUUECKOW SHEPruu
MMEET MOJIOKUTEIHHOE 3HAUCHHUE.

CTOoMMOCTh MOTEPH AJIEKTPUYECKON »HHEPruM MNpHU €€ Mepedade 1o
ANEKTPUYECKUM CETSM JJIsl TEPPUTOPHUANIBHBIX CETEBbIX OpraHuW3aluid IpH
MIPUMEHEHUH JIBYXCTABOYHOTO BapuaHTa Tapuda ompeaensieTcss Kak Mpou3BeICHNE

o0beMa (PaKTUYECKOTo OTIYCKa JIEKTPUUECKOW SHEPTUH MOTPEOUTEIISIM B TEUCHUE
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PACUYCTHOrO IMnepuoga U CTaBKHM Ha OINIAaTY HOPMATHBHBLIX IIOTEPb BHGKTqueCKOﬁ
OQHEPrunM Imnpu €€ 1nepcaadc IO OJICKTPHUYCCKHM CCTAM I TCPPUTOPHAIBbHBIX

CETEBBIX OPraHU3alli HA COOTBETCTBYIOIIEM YPOBHE HANPSIKECHUS.

5.3 OmnpenesieHHe 3KOHOMHYECKON 3(PPEKTUBHOCTH PEKOHCTPYKUHMHU
nuraomux kKabeabHbix JuHui 0,38 kB B 3jexkTpuveckoil ceru

npeanpusaATHs

PacueT sxoHOMHUECKOH 3(h(PeKTUBHOCTH MpOrpaMMBbl B pabOTe NPOBOAUTCA
B JIBYX HalpaBJICHUAX:

— pacd€r SKOHOMHYECKON 3(h(PEKTUBHOCTU PEKOHCTPYKIUHU KaOEIbHbBIX
JVHUN € LENbI0 YMEHBIIEHUS [TOTEPD AIEKTPOIHEPTUH;

- pacuér skoHoMmHueckod spdexTuBHOCTH BHenpeHus ACKYD c¢
g depeHIMPOBAHHBIMU IO BPEMEHH CYTOK Tapu(OB Ha SIEKTPOIHEPTHIO.

Pacuér sddexTuBHOCTH PEKOHCTPYKIMHU KaOEIbHBIX JIMHUM C LEJbI0
YMEHBILIEHUSI MOTEPh 3JIEKTPOIHEPTHUU NPOU3BOJAUTCS HAa OCHOBE IPOBEIECHHOU
PEKOHCTPYKITHH.

B  pabore  paccmarpuBaeTcsi ~— mpoOjemMa  yMEHBIIEHHMsS  IOTEpb
AIIEKTPOHEPTUM B  MUTAIOUMX  KaOENbHBIX  JIMHUAX  AJIEKTpoIepesadu
HanpspkenueM 0,38 kB nmpennpustus (pacnpenenuTeNbHble NIMThl U JIMHUU B
KayecTBE MPUMEPA).

B nanHOe Bpems Ha yKa3aHHBIX CTPYKTypaxX TakkKe MOXKET MPOU3BOAUTCS
PEKOHCTPYKLMS, CBSI3aHHAs C UX Meperpy3koi, 00yCIOBIEHHBIMU MOKIIOUYEHUEM
HOBBIX IOTpeOUTENEH, U3HAYAJIbHO HE IMPEAYCMOTPEHHBIX B IPOEKTE, MOITOMY
paccMOTpEeHHE BOIPOCAa YMEHBIICHUS TOTEPh JJIEKTPOIHEPTUHM B YKa3aHHBIX
NEPETPYKEHHBIX CTPYKTYPAX SBISETCS AKTYyaJIbHBIM 3aJJaHUEM.

C yuérom Bo3pocHIel Harpy3ku KaOenbHBIX JIMHUN, KOTOpas He Oblia
NEPBOHAYAILHO YUYT€Ha B MpOEKTe, pazpaboTaHHOMY B 70-e rojibl, MPOU3BOAUTCS

nepepacyeT ceueHu KabeIbHBIX JTUHUM.
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JImg  3TOro  OompenensitoTCs pacy€THbIE HArpy3KM M PACYETHBIM TOK
KaOeNbHBIX JTUHUN U OCYIIECTBISETCS BHIOOpP CEYEHUH MPOBOJA MO IIUTEIHHOMY
JIOTyCTUMOMY TOKY M IpPOBEpPKa BHIOPAHHOTO CEUEHHUS IO JOIMyCTUMOW MOTEepe
HaIpsKECHUS.

PacuetHass osmekTpuueckas Harpyska KkaOenpHbIX JuHMA P, kBT,

OTIpEIeIIAETCS CIETYIOINUM 00pa3oM:

Pp = kO X PMaKca (10)
rae ko — kKodpdUIMeHT OJHOBPEMEHHOCTH MAaKCHUMYMOB Harpysku, (ko =

0,9),

Paxe — bakTHueckas MakcuMalibHasi akTuBHas Harpy3ka KJI, kBT.

PacuetHass peakTuBHas Harpy3ka kaOenpHOM JmHMH @ Q,, KBAp,

oTpeneNsieTcs Mo cieaytomei Gopmyie:

Qn = By X tgs, (11)
rae tg, — Ko3p(OUIMEHT pEaKTUBHOM Harpy3Kd, COOTBETCTBYIOIIMIMA

3HAYEHUIO KOd(PPUIMEHTa aKTUBHOM HArpy3Kd SHEProCHCTEMbI

(cosp = 0,95).

Taxoxe, cornmacHo TpedoBanusim 'OCT, HeoOxoaumMo MpoBepuTh Kabenu Ha
JIOITyCTUMBIE TIOTEPU HAPSIKEHUS, KOTOPbIe HE JOJDKHBI MPEBbIIIATh 3HAYEHUH B
HopMaibHOM pexuMe AU, = 5%. IloTepu HanpsokeHus B KaOEJNbHOW JIMHHMU B
HOpMajbHOM pexume padotel AU, %, oOcCylecTBIsS€TCs N0 NPHUBEIAECHHOMY

IpUMEPY, IPEICTABICHHOMY Ha PUCYHKE 6.
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Pacyem nomepu unanpaxenun B oduoasnux cemax 12, 24, 36, 488

Pacqem nomepy Hanpaxerus (Bez yvema UHdykmubHozo conpomuBasHus)
24 Tok [, A Javna |, mlevenue F, rrd K. AU, %
A 2 0 4 32 3.94

Pucynok 6 — Pacuet nmoTepu HanpsKeHUs B KaOEJIbHOM IMHUU B HOPMAJIbLHOM
pexxuMe padoThl

BriBonb! 110 r1aBE 5

bruta o0ocHOBaHa M TpOBEAEHA PEKOHCTPYKIMS MUTAIOUINX KaOelbHbIX
auHui 0,38 kB ¢ 11e51610 MUHUMH3AIMK TOTEPh AJIEKTPOIHEPTUN.

OnpeneneHbl MOTEPU  AJNEKTPOIHEPTHHM B  KaOENbHBIX JIMHHUAX 10
PEKOHCTpYKIMU U mociae e€ mnpoBeaeHus. OmpeneraeHa SKOHOMHYECKAs
3(p(EeKTUBHOCT, MPOBOAMMBIX MEp B JBYX HampaBlIEHUSIX — pacuér
IKOHOMUYECKON 3(H(HEKTUBHOCTH PEKOHCTPYKLUUU KaOENbHBIX JHHUNA C ILEIBI0
YMEHBILEHUS MTOTEPh AEKTPOIHEPIUU U PACUET IKOHOMUUYECKON 3PPEKTUBHOCTH
BHeapenuss ACKYD ¢ nuddepeHumpoBaHHbBIME 110 BPEMEHHU CYyTOK TapU(OB Ha
ANIEKTPO3HEPrut0. Pacuér 3(h(peKTUBHOCTH PEKOHCTPYKUUU KaOEIbHBIX JIMHUN C
LENbI0 YMEHBIIECHUS [OTEPh DJIEKTPOIHEPIrUU IPOU3BOJAMIICS HA OCHOBE

IIPOBEJICHHON PEKOHCTPYKIIMH.
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3aKiIoueHue

PblHOYHAsA HKOHOMHKA, IOAPA3yMEBAET IOCTOSIHHBIM POCT 3arpaTrT Ha
DHEPropecypchl 3a cueT NOBbILIEHWS LeH Ha Hux. Crooja K€ CMEeJIO0 MOXHO
N00aBUTh UM 3HAYUTEIBHOE YBEIMUYEHHE TMOTPEOJCHHUs DSHEPrOpecypcoB B
nocineAHue rofpl. Takue TEeHACHIMH 3acCTaBISIOT BCEpbE3 3aayMaThcsi O Oosee
3p(EKTUBHOM U MEHEE SHEPrOEMKOM HCIIOJIb30BAHUU HSHEPropecypcoB. OTH
(bakTopbl TUKTYIOT HEOOXOIUMOCTb BHEApPEHUs 3>(PPEKTUBHBIX CPEACTB yUeTa,
CHOCOOCTBYIOILIMX CHIKEHHUIO 3aTpaT Ha HHEPropecypchl, a Takxke pa3paboTKu
’HEpProcOEperarouieil MOIUTUKU U MEPOIIPUSITHI 110 SHEPTOCOEPEKEHUIO.

ACKYD — »5T0 aBTOMAaTU3MpOBAaHHAs CHUCTEMa KOMMEpPUYECKOr0o YyueTa
AJIEKTPO3HEPIUH, TIOJHOLUEHHBIM 00pa3oM o00eCHeunBaomEel IUCTaHIIMOHHBIN
cbop uHpopmalnmu co crneuraibHO 000pyAOBAHHBIX MPHUOOPOB yueTa, Mepenady
CBEJICHHI Ha BEPXHIOIO CTYIIEHb MPHU YCIOBUH UX 00paOOTKH.

JoMmunupytomeit nenbto 1pu  ucnosbzoBaHuun ACKYD  gBusgercs
cTaOuiabHas SKOHOMHUKAa JSHEPreTHYEeCKHX pPECypcoB, U Kak CJIEACTBHE,
YMEHbILIEHUE (MHAHCOBBIX 3arpar IPOMBIIIJIEHHBIX peaIPUSITHH.
OxoHomuueckud dpdext wmoxker gocturatb 17-26% B rTOoxm OT 0OMIErO
notpebieHusi pecypcoB. MeHee 4YeM 3a OJUH TOJA MPOUCXOTUT OKYIAaeMOCTb
3aTpart, BBIJICJICHHBIX HA CO3/1aHUE U BHeIpeHue coBpemenHon ACKYD.

Ha pannsiii Moment ACKYD mnpennpusitus — 3TO OAMH U3 CaMbIX
BAXHEHIINX MEXaHU3MOB, 0€3 KOTOpPBIX HET BO3MOXHOCTH 3(P(PEKTUBHO pemiaTh
pasnuyHble MPoOJIEMBbl PACUETOB 3a SHEPIETUUYECKHE PECYPChI C MOCTABUIMKAMU U
NOTPEOUTEISIMU, TOCTOSTHHOM YKOHOMUU SHEPreTUUYECKUX HOCUTENIEH U CHIDKCHUS
JIOJIM DHEPTETUYECKUX 3aTPaT B 10JIM C€OECTOMMOCTH MPOAYKIMH MPEATIPUATHS.

JIJist TOCTM>KEHMS TIOCTABIICHHOM TIeH ObUT PEIIeH psif] 3a71a4: pa3padoTaHa
YCOBEPIICHCTBOBAHHAs ~ METOJMKAa  MPOTHO3WPOBAHMUA  SHEPronoTpeOIeHUs
ACKYD, ocymiectBieHa IporpaMMHasi peajv3aldil0 HEUPOCETEBOM MOAEIU
nporHo3upoBanus  3Hepromorpednmenuss ACKYD, nmaHo  3KOHOMHYECKOE

obocHoBanue BHeaApeHne ACKYD Ha uccieayemMom npeanpusTUH.
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B nanHo# paboTe ObUIM pacCMOTPEHBI IPUUMHBI TOTEPU AIEKTPOIHEPTUU HA
IOPOU3BOJACTBE, WX CTpyKTypa. Takke, ObUIM IPOAHAIU3UPOBAHBI JIAHHBIE,
noimyyeHHosle ¢  TOO «BARON», paccMOTpeHbl pas3jidyHble BapHAHTHI
MOJIEPHU3ALMM YCTAaHOBKM CETHU DJIEKTPOIHEPrUM B HEW, 4YTOOBI TEM CaMbIM
YIIyUIIUTh POU3BOJCTBEHHBIE IPOLECCH KOMIIAHUU.

Hcnonbs3oBaHne aBTOMATU3WPOBAHHBIX CHCTEM YIOPABICHHUS B JIFOOBIX
00JacTsIX JKU3HU U JAEATEIbHOCTH YE€JIOBEKA MO3BOJIAET OCYLIECTBIATh TOYHBIA U
J0CTaTOYHO  3(PQPEKTUBHBIM  OOBEMHBIH  KOHTPOJb 32  MOTpeOJIeHHEM
HHEPropeCypCcoB Ha MPEANPUATUH, NOBBILIAS JOCTOBEPHOCTh YU€Ta, ONTUMHU3UPYS
3aTpaThl HA SHEPrOPECYPCHI U Jenas )KU3Hb 0ojiee KOMPOPTHON U y1OOHOH. Yuer
DHEPrOpPeECYPCOB  SIBISIETCS CTPATETMYECKM BAXXHOW 3aJadyedd, OT KOTOPOU
HanpsMYyI 3aBUCHUT SKOHOMMKa Jt000M cTpanbl. Iloacdyer OGamaHca mo3Bossier
0OHapyXUTh YTEYKU U BOPOBCTBO peCypcoB. becneunoe ucnonp30BaHuE PecypcoB
yxoaut B nipouuioe. [lapannensHo co cOOpoM JaHHBIX, TPOU3BOIUTCS MOHUTOPUHT
COCTOSIHUSl Pa3jIM4YHBIX CHUCTEM (HAmpuUMEp, OTOIUICHHUS, KOHIUIMOHUPOBAHMS,
OIIC u 1.1.).

[IpoBeaeHHBI aHAIM3 TOKa3aJl, 4TO MPOeKT mo BHeApeHuro ACKYD
SABJIAETCSA YKOHOMUYECKH 00OCHOBAHHBIM U pekoMeH10BaHHBIM B TOO «BARONY.

ITocTaBinenHas B pa60Te b JOCTUTHYTA, 3a/1a41 BBIIIOJIHCHBI.
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