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NMPUYUHBI U NOCNEACTBUA KPATKOBPEMEHHbIX HAPYLUEHUN

HOPMAJIbHOIO 3NIEKTPOCHAB)XEHUA NMPEANPUATUN

KauectBo asexrprueckoit aneprun (K99) aBisercs Kio4eBoit 0CHOBOM /1711 9KOHOMUYECKOTO
pocTa U TOBBIINIEHUsT YPOBHEN TIPOU3BOIUTEIBHOCTH. PaboTa MUKPOTIPOIIECCOPHBIX CUCTEM
VIIPABJIEHUs], YCTPOICTB TEJIEKOMMYHUKAIIUH, TOPOTOCTOSIIETO MEAUITTHCKOTO 000PYIOBAHYS,
peobpa3soBaTeNbHBIX YCTPOHCTB YaCTOThI M HATIPSIKEHUST, OTPYKHBIX HACOCOB, 00pabaThIBa-
IOIIUX 1IeHTPOB U cTaHKOB ¢ UIIY yacto npepbiBaeTcst oueHb KOPOTKUMU 110 TTPOJIOJIKUTEN b=
HOCTHU MTPOBAJIAMH MUTAIOIIETO HATIPSIKEHUSI, KOTOPBIE BEAYT K GOJBIIMM U JOPOTOCTOSIIIAM
HKOHOMHUYECKUM YIIepOaM, XOTsI OHU TIPOUCXO/AT 38 MUJLITHCEKYH/IBL.

[lns BoIsiBAIeHUS peasbHON KapTuHbl KOO Bo Bropoii nososuHe 90-x rooB XX Beka B CIITA
u Kanase 66111 1poBe/ieHbl aHepreTudeckne 00cae[oBaHus GOBIIOTO YUCTIa MPOMBIIIIEHHBIX
OPEANPUSTUH, PE3YIbTATHI KOTOPHIX ChITPAN BasKHOE 3HAYECHUE JIJs Pa3pabOTKU HOBBIX
KOHIIETIUN 3al[UTHl TTPOMBIIIJIIEHHOTO 3JIEKTPO0OO-
PYZIOBAaHUS OT MPOBAJIOB HANPSKEHUS C MOMOIIBIO
JIMTHAMWYECKIX KOMITEHCATOPOB NCKAKEHUH HAIIPSKEHUS
(AIKUH). Croumocts yiurepba OT MJI0OXOTO KayecTBa
2JIEKTPUYECKON 9HEPTUU B aMEePUKAHCKON 3KOHOMUKeE
cerozast orerrBaercst B 150 - 164 Mup. 10171, B TO/I.
CyniecTByonuii peIHOK PENICHUH 10 yIYUYIIeHUIO Ka-
YecTBa AJIEKTPUYECKON 9HEPTHH COCPEIOTOUYEH Ha CTapoil
cucTeMe B3TJIS/I0B IO 3alUTe TPeANpUdTuii ot 2-3
KPaTKOBPEMEHHBIX HAPYNIEHUN 2JIeKTPOCHAGKEHUS B
TOJ, XOTsl B HacTosiilee BpeMs ux mpoucxoaut jgo 10-40
u gaxe 6oJee.

KparkoBpemeHnnbie HapyieHust aiekrpocHabkenust (KHD) MOKHO pasfeinTh Ha CJeyoIne

TPYIIIIBIL.

—  Buemmnue koporkue 3ambikanust (K3) so6bix Bugos. Takue K3 orkitouaoTcest pesieitHoit
3aIUTON 3a JIecsAThie JI0JIM CEKYHIbI U aJIeKTpocHabKeHe 00beKTa BO30OHOBIISIETCS.
Opnnako npu K3 BO3HMKAIOT TPOBAJIBI HANPSKEHNH, KOTOPBIE CIYKAT NPUIUHOM
ABAPMIHOTO OCTAHOBA TEXHOJOTMYECKUX MTPOIECCOB.

—  Koporkue 3aMbIKaHNsI B CHCTEME BHYTpeHHero ajiekTpocHabkenust. [Ipu takux K3 s
COXPaHEHUs HETPEPBIBHOCTH TEXHOJOTUUECKUX MPOIECCOB Tpedyercs paboTa aBTOMAaTH-
YEeCKOT0 BBOJIA pe3epBa C TOCIEAYIONUM CaMO3aITyCKOM 2JIEKTPOIBUTATEILHOM HATPY3KH,
MOJIKJIIOUEHHON K TTOTEPSIBIIIEMY TTUTaHKE BBOLY.

—  HecankumonupopaHuble OTKIIOYEHN B LI NUTaHUd o0bekTa. [IpuumHoil Takux
OTKJIIOUEHUH MOTYT ObITh: YesoBeueckuii axrop (ommbKa AeKypHOro mepcoHaa);
OTKJIIOYEHUS BBIKJIOYATENEH OT TEXHOJOTUYECKUX 3AIUT (HAPUMeEP, OT TOHUKEHUS
YPOBHS MacJyia) U psifi APYTUX.

— KommyTaium Bo BHYTPU3AaBOACKON ceTu MpeAnpudaTus (IIycK MOIIHBIX 3JEKTPO-

JIBUTATEJIEN, TIePEKITIOYEHUST U T.J1. ).

[ToTpebuTenn aTeKTPUUECKOHN HSHEPTUHU TEXHOJOTHYECKUX MPOIECCOB MO crmocobaM
obecriedennst TpeGyeMON HAJIEKHOCTH 3JIEKTPOCHAGKEHNST MOJKHO PA3IeUTh Ha CIEAYIOIIne
TPYIIIB:

1. DJjexTpuyeckue ABUTATENN HATPSKEHUEM UHOM: 6, 10 xB. /Iy Hux raBHas 3azada —
obecreyeHne yCIENHOTO CaMO3amycKa MOCTe KPAaTKOBPEMEHHOTO HapyUICHUs
AIIEKTPOCHAOKEHUS.

2.  DieKkTpuyYecKHUe ABUraTesu HanpsikenueMm 10 1 kKB. B GoiblIMHCTBE CiydyaeB 9TO
ACHHXPOHHBIE JIBUTATENN C KOPOTKO3AMKHYTHIM POTOPOM, JIJIST KOTOPBIX 0COOBIX TTPOGIIEM
¢ camo3anyckoM HeT. OIHAKO 9TH JABUTATENH MOIKIIOYAIOTCS K 3JIEKTPUUECKOH CeTH
KOHTAKTOPAaMH MJU MAarHUTHBIMH ITYCKATEAMH, YICPKUBAIONIMMUCS BO BKIIOUEHHOM
COCTOSTHUH HATPsKEHeM ceTi. [Ipr KpaTKOBPEMEHHBIX HAPYIIIEHUSAX 2JIEKTPOCHAOKEHIIST
BO3HUKAIOT TIPOBAJIBI HANPSIKEHUS [ITUTETBHOCTBIO JECSAThIE JTOJH CEKYHIBI, HO ATOTO
BPEMEHM OKA3BIBAETCST IOCTATOUHO /I MACCOBOTO OTKJTIOYEHUST KOHTaKTOPOB.



KpaTkoBpeMeHHble HapylleHUsi HOPMaNbHOrO 3JIEKTPOCHABXKeHHUs

Kopotkue
3aMblKaHUsA

HecaHKu1MOHHUpOBaHHbIE OTKJIIOYEHHUS
(M3-3a OLWMBOUHDBIX AEMCTBUM 0BCNYKMUBAIOLLErO NEPCOHAA, OTK/IIOUEHHS
BbIK/llOYaTe/NIEN OT TEXHOMOTMYECKUX 3ALLMUT W Ap.)

Kommytauuu
B CETH
( nyck MoLLHbIX
[iBUraTesen,
NepeKtoYeHus 1 np.)

A 4

Y

Brewnwe B cetn 110(220) kB
NUTAIOLLErO HaNPSHKEHHS

B cucteme anekTpocHabykeHus
sasona Uy =6(10) kB

A4

v

y

A4

MpoBan Hanpsbkerus | | Mpoean HanpsixkeHus | | MpoBan Hanps>KeHUs Orcyrcrane [MpoBan HanpsKeHUs
nuTatoLLero
1800,8Uyom 100,4-0,5Uom 10 0,4-0,5 Uy om HaipaoKeHa 10 0,8 Uyom
MonoeuHa neproga T =0,15...0,5¢ T =0,4..2,5¢ Ty BOSC Tusm030c
HanpsKeHWUs 0bycnosneHo BpeMeHeM | |obycnosneHo BpemMeHeM | | 0BycnoBNeHO BpeMeHeM | | 0BycioBAeHO BpeMeHeM
t=0,01c nevcteus P3m A neuctena P3u A rawenus nons CJ1 nycka /1. gBuratens

A4

v

C6ott B nporpammax
ynpas/eHus
ny, MH...

OtnagaHne KOHTaKTOPOB, NycKateseH,
HU3KOBOJIbTHbIX D[] BCMOMOT. MEXaHW3MOB

Bbinagetue 13 cuHxporuama Cl,
onpokuapieaHue All, «naBuHa HanpsXKEHUsS»

OcraHoBka J/] CHUyKeHWe TEXHOMIOTMUYECKUX MapaMeTPOB
Hanpspkeruem 6(10) kB > (maBnieHue, Hanop v np.)
HapyLueHu1e TexHonOrMuecKoro npotecca OTK/IOUEHHS! 3NEKTPOOBOPYAOBAHHS 104
(ywepb B BMAe 6paka, HegoOTNyCKa NPOAYKLMM, NOPYH TEXHONOrHUECKOro —

060pyA0BaHHs, HapyLIEHWH SKOOTMH, MOYKAPOB U B3PbIBOB)

,D,eFICTBVIeM TEXHO/IOMTMYECKUX 3alluT

Pucynox 1. Knaccupurayus kpamxospemennoix Hapyuienuil 31exmpocnadicenust




3. VYcrpoiicTBa ynpaBieHUs TEXHOJIOTHYECKUM TpoiieccoM. CoBpeMeHHbIe YCTPOICTBa
YIPABJIEHUS BBINOJIHSAIOTCS HA MUKPOKOHTPOJIIEPAX U MOATOMY 0CO60 UYBCTBUTEIBHBI K
poBajiaM HanpsxkeHus. JJomycTuMble TPOBAJbl HAPSIKEHUS I TaKUX YCTPOHCTB
coctapaAoT: 110 Hanpskenuio 0,8 U, u pmrenbrnoctn 1o 0,02 ¢, mocsie 4ero BO3HUKaOT
cbou B TIporpamMMax yipaBJieHus. PeajbHast IJIUTENLHOCTD TPOBATOB HANIPSIKEHUST —
necsATbie 10U ceKyH b1, COOil B TporpamMMax yIpaBieHus TeXHOJIOTHYECKUMHE TIPOTIECCAMU

Hen30eKHO BeJeT K aBaprIHbIM OCTaHOBaM TEXHOJIOTUYECKUX ITPOIECCOB.

Cormacuo 'OCT P 54149-2010 npoBaa HampsKeHHSI — 3TO BPEMEHHOE YMEHbINEHE
HaNpsKEHUS B KOHKPETHOW TOYKE 2JTEKTPUUYECKON CUCTEMBI HUKE YCTAHOBIEHHOTO
MMOPOTOBOTO 3HAYCHUS (CHUIKCHUE HAMPSIKEHUST Ha MIMHAX 9JIEKTPOIPUEMHHKA TIyOUHON
Gomee 10 % or U ¢ mocyeyionmmM BoccTaHoB eHreM ). IlapaMeTpsl I0My CTHMBIX 3HaYeHHIT
MTPOBAJIOB HATIPSIKEHIS JIJIST PA3JINIHBIX TUTIOB AJIEKTPOTIPUEMHUKOB HE HOPMUPYIOTCS.
leneparust, TPAaHCTIOPTUPOBKA U PACIIPe/leIeHUE DIEKTPOIHEPTUN COTIPOBOXKAAIOTCS PSIZIOM
BO3MYIICHUIA, KOTOPbIE MOTYT BbI3BaTh HapYIICHUE 3JEKTPOCHAOKEHHUS TPOMBIIIICHHBIX
MTPOIECCOB W MX OCTAHOBKY C CYNIECTBEHHBIMU HKOHOMUYECKUMU TIOTEPSIMHL.

YeroiunBocTh GOMBITUHCTBA 3JIEKTPONPUEMHUKOB K HAPYIIECHNUSIM KaueCTBa 3JIEKTPOIHEPTUN
onpeziesigercs corsacHo ctanaapty IEEE 446, kak mokasaHo Ha pucyHKe puc. 2.
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[TpOMOKUTETHHOCTD ¥ TIYyOMHA MPOBATOB HATIPSIKEHUSI, KOTOPbIE 4aCTO MPUBOAST K
npobemam B pabore norpebutesieii, naxonares B npeznenax 0+500 mc u (10+40%) U, xota
nanboJiee cepbe3tble HAPYIIEHN MOTYT JOCTUTaTh TIPU HANIPsKeHUH Ha Harpyske 60% U, .
CuoetyeT MOHUMATh, UTO [ITUTEIBHOCTh HAPYIIECHWIH MOKET YBEJIUUUTHCS 32 CUET aBTOMA-
THYeCKoro nosropuoro sraodenus (AIIB). IloatoMy 1pu Takux HapylieHUsAX Tpebyercs,
yr06b1 Hanpsizkenue ot JJKMH mogasanoch B Tedenue 5+15 cekyH/.

Boszeiicreue KHO na paboty morpebuTesieil a1eKTpUYeCKOil SHEPIUU MIPEAIPUATII 3aBICUT
OT TIyGUHBI ¥ JTTUTEBHOCTH MPOBAJIOB HAMIPsLKeHMs. [IpoBeileHHbIe HAYYHbBIC MCCICIOBAHUS
MOKA3aJIH, YTO TIPU TIyOUHE TIPOBAJIOB HAMPsKEHsI, He mpeBbimatonieil 10%, HezaBucuMo ot
UX JUINTEJIbHOCTH, YYBCTBUTEJNbHBIE K TIPOBAJIAM HANPSIKEHUS dJIEKTPUYECKHE TIPUEMHITKN

MpeANPUATHI yCTOMUMBBI K Bo3zeiicTBrio KHO.

[TpoBemeHHBIIT HAMU MOHUTOPHUHT TMPOBATOB HAMPsKeHWsT Ha OCKOMBCKOM 9IEKTPOMETA-
ayprudeckom komOunate (OIMK) BoistBII, uTO 32 Tepron co 2 mast o 31 urosst 2007 1.
u3 21 cirydast TpoBaJIOB HATIPSIIKEHUST:

— B 2-X cJIydasx JumTesbHoCTb poBasia 0,13 cex., a riy6una Gosbiire 19,1 %;

— B OJIHOM CJIyuae JUTUTeJbHOCTH TipoBasa 0,12 cex., a rmy6una 10,5 %;



B OJIHOM cJiy4ae JymresbHocTh nposaia 0,11 cek., a ryouna 15,3 %;

B 6 cayyasx pumrenbHocTh nposaia 0,10 cek., a riay6una ot 15,7 xo 28,1 %;

B 5 ciaydaax aauTeabHocts nposana 0,08-0,09 cex., a riay6una ot 11,2 no 27,6 %;

B ocTaBimxcs cnydasx KHI rybuna nposanos Hanpsikenus 10,1-11,0 %, a qmuresbHoCTh

40-70 mc.

CraTrcTHKa MPOBAJIOB HATIPSKEHUH CBUIETEIBLCTBYET, YTO OBLIO:

e 20(45,45 %) omHO(ba3HBIX TIPOBAIOB HAIIPSIKEHUS T1y6uHoit 9,4+100 % U IIMTeTbHOCTHIO
48+146 Mmc;

o 8(18,2 %) MexmydhasHbIX MPOBAJIOB HATPSIKEHUS TyOnHO# 8,4+29,50 % 1 THTETbHOCTBIO
72+184 mc;

*  16(36,35 %) TpexdasHbIxX MPOBAJIOB HANPsKeHUs rryouHo# 13,3+77,6% 1 1M TeTbHOCTBIO
78+203 mc.

M3 anansa pe3ysbTaToOB IIPOBEJAEHHBIX UCCIEIOBAHMII B DI€KTPOTEXHUUECKOM KOMILJIEKCE
OOMK caenyer, uTo:

ryOuHA U TUTETBHOCTD MTPOBaJIa HAMIPSKEHYS 10 (hazaM pasjinyHa JJist OJHOTO U TOTO
JKe aBapUITHOTO PEKUMA;

npu nycke C/I manpsikenneM 6 (10) kB na PIT 95K nabrogaoTes poBasibl HAIIPSIKEHST
ray6unoii 1o 11,9 % u gaurensHocTsio 10 3,8 ¢;

npu nycke D/I nanpsxennem 6 (10) kB na PIT 97K mab/omaiores mpoBasibl HAIPSIKEHIS
ry6unoii 1o 10,7 % 1 gauTenbHOCTHIO 10 3,5 ¢;

npu mycke sjekTpoasurareseii, sanuranabix ot [1C 11.1K, mabmogaiorcs mpoBasibl
HanpsKeHus rayounoii 1o 12, 3% u gaurensHoctsio 10 5,1 c.

Amann3 HapyIeHuit 27eKTPOCHAOKEHIST KOMITPECCOPHBIX M HACOCHBIX cTaHIUi [asnmpoma n
OAO "AK "TpancHedrs", npeanpusituii OAO "CypryTckuii 3aBoja crabunmusanuu
kongencara”, OAQ "Jlykoiin-Ycunckuedreras”, OAO "Openbyprckuii razonepepaba-
teiBatoriuii 3apoxn”, OAO "Ammodoc”, OAO "Kapenbckuii Oxarbim”, OOO "To6osabcK-
nedrexum”, OAO "Ockosbeckuil sekTpoMeramayprudeckuii kombunatr”, OAO "Cubnedrh-
HHT", OO0 "Tonpsarrukayuyk”, OAO "Cubyp-II9TD", Kypckoe u Ucrburckoe YMT OAO
"Mocrpancras”, OAO "BCMIIO-ABUCMA", Komcomombckoro IT'TT OO0 "Hoa6pbek-
rasgobsua”, MTYII "Mocsogokanan”, Camoraopckoro HIZTY Ne2 THK-BP, Hosibpbckoro
u T'y6xunckoro I'TIK, 3A0 "Pasanckas HedrenepepabarbiBaoiias komnanus”, Kypanaxckoit
3os10T0-U3BAeKaTeabHON (pabpuku OAO "Anganszonoro”, OO0 "Poxsya-Cesep”, EHITY
OAOQO "TarredTs" BBIABIII, YTO yCIlelHast paboTa cyiecTByomux yerpoiicts ABP u ATIB za
Bpemst 0,5-5 ¢ MpUBOAUT K yiiepbaM 10 HECKOJIBKUX JIECATKOB MJTH. py6. B pacuere Ha KasK0e
HapyIIeHre HOPMATBLHOTO SJIEKTPOCHAOKEHIIS.

YacTo mpeanpusTHs C HEIPEPBIBHBIM TEXHOJOTHYECKUM IPOIIECCOM HE MUMEIOT /1Ba
HE3aBUCUMBIX HCTOYHIUKA DJIEKTPOCHAGKEHHUST, TOITOMY BCE TIPOEKTHBIE PEIIEHNUS, 3aT0KEHHbIE
B HUX 30-40 JleT Haza/1, He CITOCOOHDBI COXPAHUTD HEMTPEPHIBHOCTH TEXHOJIOTHIECKOTO TIPOTIECCa,
T.¢. TPUBOAT K OCTAHOBAM MAIIWH 1 MEXaHU3MOB, yiiepbaM, 6paKy MPOIYKINH, 3aTPS3HEHUTO
oKpysKatomeil cpeasl (BbIGpocaM MpoAyKIuu Ha "daken"), HTOBTOPHBIM 3aIlyCKOM TEXHO-
JIOTHYECKUX JIMHUH ¢ IOTOMHUTETBHBIMU U YaCTO CYIeCTBeHHbIMU TpaTamit. ObopyroBanue
MPOMBITIIEHHBIX TIPOIECCOB, JOTUCTUYECKUX MEHTPOB 06PabOTKH TaHHBIX, KOMMYHUKA-
IMUOHHBIX ¥ GAHKOBCKUX TOTpeOUTENElH 9IeKTPUUYEeCKOil sHepTuu Terephb Tpebyior Gosee
BBICOKOTO YPOBHSI KauecTBa 3JIEKTPOIHEPTUHN WM3-32 YBEJUIUBAIONIENCS TYBCTBUTEIBHOCTH
CJIOKHBIX TPOIECCOB YIPABIEHUN TTPOU3BOACTBEHHBIM MPOIIECCOM U PACTYIIETO WCITOJb-
30BaHUsT KOMIBIOTEPHBIX ¥ MUKPOTIPOIECCOPHBIX CUCTEM. ITH TOTPEOUTETN 0COOEHHO
YYBCTBUTEIbHBI K MTHOBEHHBIM MPOBAJaM HampsikeHus (AauTeapHocTbio oT 10 mc),
BBI3BAHHBIX PA3JUYHBIMU BHUAaMU KOPOTKUX 3aMBIKAHUI B MUTAIONIEH CETH WJIM Ha
TapajuIesIbHbIX OTXOASINX (pujepax pacrpeneuTebHON (BHYTPU3aBOICKO) CETH.



OBJIACTb AMHAMUYECKOHW YCTOMYUBOCTU IIEKTPOTEXHUYECKUX
KOMITJIEKCOB INMPU NPOBAJIAX HANPAXEHUA B MNUTAIOLWLNUX CETAX

I'panuiisl ycTONYMBOCTH 3JIEKTPOTEXHUUECKUX CUCTEM, OTIpe/ieiIeHHbIe HAMU Ha OCHOBE
pPacueTHO-3KCIIEePUMEHTAJbHBIX UCCHAEOBAHUN NPEeANPUATUN PA3IUUYHBIX OTpaciei
MIPOMBITIIJIEHHOCTH CO CMEITaHHBIM (CMHXPOHHBIM M ACUHXPOHHBIM) COCTaBOM HATPY3KU
cIIeytonme:

— IS HEOTKJIOUeHUi morpebuteneii nanpsikenreMm 6 (10) kB gomycrtumas BemunHa
poBaJIa HAIPsKeH s cocTasieT 25-30 % 1 nMeeT 0y CTUMYIO TUTENbHOCTD (KOTOpast
3aBUCHUT OT 3JIEKTPOMEXaHNYecKoii moctossHHol Bpemenn) 0,1+0,28 cek.;

— I HEOTKJIIOYEHUil norpeburesneil nanpstkenueM 10 1 kB momycTumas Bemduna mposaia
HAIPSKEHUsT 3aBUCUT OT TUIA TIPUBOA MeXaHu3Ma U ctanaaptio cocranisger 20-40 %, a
JIOITyCTUMAsI JUTUTETbHOCTD TIPOBaJIa HATIPsKeHust Haxoautces B ripesesiax ot 0,01 10 0,2 cek;

—  aas norpebuteneit nanpskenuem g0 1 kB ¢ npeobpasoBaresisiMu B 1€ MTUTAHUSA
AJIEKTPOJIBUTATEJIEH IOy CTUMAs BEJTMUMHA TIPOBAJIA HATIPSIZKEHUS 3aBUCUT OT TapaMeTPOB
nacrpoiiku 3MH (kax npasuso, U = 0,8+0,85 U ), a pomycTumas IJIUTEIbHOCTH

MUH HOM

mpoBaja Hanpskenud Mensercs B npezeax ot 0,01 1o 0,2 cex.

[lomycTrMoe OTKJIOHEHUE HANPsDKEHUS Ha 3a)kuMax Harpysku omnpenessgercs [TIC-kpuBoit
(IpUMEHUMO K GOJIBITHHCTBY 000PYA0BaHUST MH(DOPMAITMOHHBIX TEXHOJIOTHIT) UM KPUBOIL
OTKa30B [JIs TIPOMBIIIEHHBIX HATPy30K (cormacHo crangapros IEEE 1250, IEEE 1346).

Bemranna nanpsoxenus 07U ma marpyske 6M3Ka K TOYKe OMPOKHBIBAHIA TIOTHOCTHIO
3arpy’KEHHOTO ACHHXPOHHOTO IBUTATEIS TIPU €T0 TIEPETPY30UHON CTOCOOHOCTH, PABHON ABYM.
[ToaToMy yCTPOICTBA 3AITUTHI OT KPATKOBPEMEHHBIX HAPYIIIEHNH 97IEKTPOCHAOKEHIST O0INCHbL
OaumenvHo 0becnevusams Ha YYyECMEUMENIbHOU K UCKANCCHUIM HANPSICEHUS HaAZPY3Ke
HOMUHATLHOE HANPSICEHUEe NPU NPosare Hanpsycenuss enyounoi 30 %.

YuuThIBasi, YTO B COCTaBE TEXHOJOTHUYECKUX MPOIECCOB HEPTEXUMIUECKNX 1 HedTemepepa-
63TI)IB3,IOH.[I/IX ITPOM3BO/ICTB, HAXOJAAT MIMNPOKOE IpUMEHEHNE JECATKN ITPUBO/I0B (MOH_[HOCTBIO
oT HeckoabKUX KBT 110 coten kBt ¢ UYPII), moaksouennbix k cexknmsm muH T11, To yerpoiicTtsa
JOKUWH doncnot obecneuusams na wyeCmeumensvnoll K UCKANCEHUSAM HANPSAICEHUS. HAZPY3Ke
HOMUHATILHOE HANPSIceHue npu nposaie nanpsicenus 2nyounou om 30 % do 40 % ¢ meuenue
gpemenu Oeticmeust NOCaAoKU HanpsjiceHust, Komopvie mozym npeeviuams 10-15 cex.

VcenenoBanus NpOBAIOB HANPSKEHNs Ha rasonepepabaThiBaionuX 3aBoax, HedremoOnr-
Balnux u He(l)TeXI/IMI/I‘{GCKI/IX TPpEATNIPUATUAX BBIABUJIN, YTO IIPU IIpOBaaX HAIIPAKEHUA
ray6uHoit 40 (uHorma 50) %, IMEIOT MECTO OCTAHOBBI TEXHOJIOTHUYECKUX TTPOIIECCOB U JIMHUN
NPOU3BOJCTE. YUUTHIBASA, YTO MPOBAJBl HANPSAKEHUA rayOuHoi 10 60 % cocraBasior
85-90 % ot obriero umcsia HapyiieHuil agexrpocuabkenusi, yerpoiictsa JIKMH dorrcrivt
obecneuusams Ha YYSCMEUMENLHOU K UCKAICCHUIM HANPSNCCHUS HAZPY3KE HANPANCEHUE He
menee 0,9 U npu nposane nanpsicenus eayounou om 40% do 50 (60) % 6 meuenue epemenu

HOM

Oeticmeust NoCaoku HANPSANCeHUS, KOMopble MOZym npesvluamy 5-15 cex.

[TpoBasbr nanpsizkenus cBbie 50 %, Kak MPaBUJIO, NPUBOIAST K OCTAHOBKE 3JIEKTPO-
TEeXHUYECKOTO KOMIIJIEKCA BCEro IPEeANPUATUS U I10ITOMY 3alluTa OT HapyHIeHUi
ANMEKTPOCHAGKEHUST BCETIA IOIKHA 0O0CHOBBIBATHCS KaK 9KOHOMUYECKHU, TaK U TAHHBIMU 110
YUCJTY ¥ XapaKTepy TaKUX HAPYIIEHUH 2T€KTPOCHAOKEHIISL.

B anexTpmyeckux cersx HampsikeHueM 10 1 kB wacto mMeoT MecTo TepeHanpsKeHus,
BBI3BAHHBIE KOMMYTAIMAMU B CETH, TyCKOM MAIlMH U MEXaHW3MOB Ha 6a3e yCTpoiicTB
COBPEMEHHOW 3JEKTPOHUKU. YUUTLIBAS, UTO [T psijia 3apyOesKHOM TEXHUKHU CYIECTBYIOT
OrpaHUYEHUs] Ha YPOBEHb HepeHanpskeHuil, yempoticmea JIKHH donicivl 6Kouams 3auumy
om nepenanpsicenuii 00 yposuetl, donycmumovix no FTOCT P 54149-2010.



OCHOBHbIE NMPUHLUMUIMbI PABOTbl U CXEMbl AUHAMUYECKUX
KOMMEHCATOPOB UCKAXXEHUX HANPAXEHUA

Ceiiyac Ha pbIHKE TOSIBUJIMCH MOJHOCTBIO yipaBisieMbie BeHTH M Tha IGBT (Gunomnsprbrii
TPAH3WCTOP € M30JAUPOBAHHBIM 3aTBOpoM), GTO (3amupaemsbiii Tupucrop) u IGCT
(3amupaeMblii THPUCTOP ¢ MHTETPUPOBAHHBIM GJIOKOM YIIPABJICHIUS ), KOTOPbIE CeIaln
BO3MOKHBIM TTPOM3BOICTBO TPe0Opa3oBaTeeil HATPSIKEHNUS, CTIOCOGHBIX TTOBBIATH KAYeCTBO
9JIEKTPUYECKON 9HEPruu.

Pazsinuaror cjeayromme yeTpoiicTBa, 3aliaolire 3JIeKTPO0OOPYA0BaHIE TPOMBIIIICHHBIX
MIPOU3BOJICTB OT MPOBAJIOB HANPSKEHUST (MAXOBUK, CTATHUECKUN UCTOUHUK GecriepeboitHOTO
mutaaug (MBII), aturamMmnueckuii KoMIeHcaTOp MCKA)KEHNH HATPSIKEHWS, CTAaTUUYeCKUN
komrercarop (Crarkom), mapamienbio paboraomuil CJI, nosblmaonmii mpeodpasoBaTeib,
AKTUBHBINA HUIbTp U GecTpaHchOPMaTOPHBII MOCTIEA0BATEIBHBIN YCUIUTEb.

Wcrounnku GecriepeboiHOTO MUTAHKS IMEIOT HOMUHAIbHYT0 MotiiHOCTh 10 1000 KBA B Moy e,
TPeGYIOT KOHTPOJISI COCTOSTHUS aKKyMYJISITOPHBIX Oatapeil, mMeroT ocobbie TpeGoBanus K
TMOMEIEHNIO WX yeTaHoBKU. ONHAKO M3-32 WX OOJIBINOI CTOMMOCTH 3aKYTKU U OOCTYKUBAHUST
MBIl ycTraHABAWBAKOTCS TOJbKO Ha OCHOBHBIX CTPYKTYPHBIX 00BEKTaX, B MECTax, e
MOBPEK/ICHNST, BBI3BAHHBIE TIPOOJIEMAMHU C HJIEKTPOITMTAHIEM, MOTYT IPHYNHUTD 3HAYUTETbHbIC
YPOH, HallprMep B OOJIbHUIIAX, IPOU3BOICTBE KOMIIBIOTEPOB, (DMHAHCOBBIX YUPE/KICHUSIX.

JlnHaMuvyeckre KOMITEHCATOPBI NCKAKEHUH HATIPSYKEHUS TTPeHA3HAYEHDI 71T YCTPAHEHUS
HepeHanpPsKEeHN I U TIPOBAJIOB HATIPSIAKEHSI U TIPEJICTABIISIIOT o001 HoJiee TPOCTOoe 1 JIETIEBOe
YCTPOICTBO 3aIUTHI OTpeOUTENei, YeM UCTOUHUKN OecriepeOoiHOro muranus (1o JaHHbIM
3apy6esKHOTO HAYUHO-UCCIIEA0BATEIBCKOTO HHCTUTYTA ayiekTpostepreruku (EPRI) 3a msith
Jiet akcrryataru VIBIT 3aTpaTs! Ha Hux B 3,8 pasa Bbiine, yem Ha JIKMH).

JluHaMudecKne KOMIEHCATOPBI NCKAKEHUN HATIPSDKEHUST TIPEICTABIISIOT COO0N yCTpoiicTBa
C JIBYKPaTHBIM MpeoOpazoBaHUeM HATPSIKEHUSI, BXOJ[ KOTOPOTO MOJAKIIOUEH K CHCTEME
asiekTpocHabkenus (puc. 3).

"SHepro Uc
CHCTeMA I

@

Harpyska

U, — nanpsixenye sneprocucremsr; U — Hanpsikenue Ha Harpyske; U, — I0JI0KHTENbHOE HALIPSIKEHTE
nocroannoro Toka; U —— oTpuuaTeibuoe Hanpskenue nocroannoro roxa; dU, — nanpsixenue
KOMIIeHcaluu npoBajia; 1 — BX0zHO# TpanchopmMarop; 2 — TUPUCTOPHBII YIIPABJISEMbIIl BbITPIMUTEIIb;
3 — aKKyMyJIUPYIOIKE KOHJIEHCATOPBL; 4 — yiipaBJisieMblii uHBepTop Ha Gaze I1YB; 5 — BosbTO106aBOYHbII
tpancdopmarop; 6 — GUABTP BBICHIMX FAPMOHMYECKUX COCTABJISIONINX HANPSIKEHUST; 7 — BBIKJIIOYATEIIH;
8 — zamurHoe ycrpoiictBo JIKMH; 9 — GalinacHblii BBIK/IIOUATEb.

Puc. 3. @yuxyuonanvias cxema pabomut ycmpoticmea /IKUH



Yepes ynpap/isgeMblil BHIIPAMUTENb HalpsAKeHne mogaérca Ha Kongencaropbl C ; yepes
yrpasisieMblil uaBepTop Ha 6aze I1YB u uepes Bosbrogobasounbiii Tparchopmarop (B/IT)
seixon JIKIMH noxkmouén k Harpyske. Bropmunas oomorka B/I T BK/I0UeHa IIOCI€10BATEILHO
¢ HarpysKoii, u B Heit HaBogutcs Hanpsikenne dU , Kommencupyiolee IIpoBall HaIPSIKEHIA B
cucreme anexrpoctabkenus (CIC).

Ocunosublie nemu ycrpoiictsa JIKIH:

e obecrieuenne HaJEKHOTO U HETPEPHIBHOTO AJIEKTPOCHAGKEHUs TTOTpebuTesell 3a cuer
IGBT-npeo6pasoBaresis HAMPSKEHHST U BOJILTOA00aBOYHBIX TPAaHC(POPMATOPOB B CITydae
ABAPUITHBIX U HECHOPMAJBHBIX PEKUMOB B 3JIEKTPUYECKUX ceTdX (pHc. 4)

*  yCTpaHeHUEe HeCUMMeTpHH 10 (a3aM B HOPMAJILHOM pekuMe paboTe, T.e. CHUKEHUE
astekTponoTpebienns Ha 3-5 %.

B cocras psma yerpoticrsa JIKMH He BXOAAT akKyMyJIsITOPHBIE GaTapen, MOITOMY OHI
OTJIMYAIOTCS BBICOKON HaJEKHOCTHIO, HU3KOH MOTPeOIsIeMOil MOIIHOCTBIO U MaJIbIMU
3aTpaTaMM Ha SKCILIYaTaIlnIo.

CrpykrypHas cxeMa pabOTBI IUHAMHUYECKUX KOMIEHCATOPOB MCKAKEHUN HATPSIIKEHST
npuBenena Ha puc. 4. Cucrtema ynpaBJeHUS] HENPEPBIBHO KOHTPOJUPYET HANPSIKEHUE
MTOCTaBKU W CPABHUBAET €TO € 33/JAHHBIM TIOPOTOBBIM YPOBHEM HampsiKeHus. Ecoin HanpsikeHue
MOCTaBKU MEHBIe 3aJaHHOTO 3HaUeHUsI, TPeoOPa3oBaTe b HCTOUHWKA HATIPSIKEHS
HeMeIJIEHHO HauYuHaeT BBOJAUTDH AuddepeHIinaibHoe HAPSKEHNE U TOAAEPKUBATH

HOMHWHAJIbHOE HaAIIPAKEHNE Ha CTOPOHE HArpy3KH.

/*‘\\‘; 78 i i
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Harpszka
BunpsMuTE N MpecePpOo30BATENL
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Puc. 4. Cmpyxmypnas cxema pabomot JIKUH (a — ¢ 6016modo6agounvim mpanc@opmamopom;

6 — ¢ coznacyrouum mpancpopmamopamu npu KHI)




JluHaMUYecKe KOMIIEHCATOPbI NCKAKEHIT HAIIPSKEHNS IPEACTaBIISIOT COO0I YCTPOIICTBO ¢
JABYKPATHBIM MpeoOpazoBaHUeM HATPSIKEHUS, BXOJ KOTOPOTO MOJAKIIOYEH K CUCTEME
asnekrpocHabxkenust (puc. 4). Korna yerpoiictso [IKMH ucrosb3yer mocyienoBaTeabHbIi
TpaHnchopMaTop s 100ABIEHUST HATIPSIKEHMST Ha 3allUIIaeMON Harpy3Ke TPU IIPOBajax
HANPSKEHUS B TTUTAIONIEH CETH, BXO/] BBITPAMUTEJIS TIOJKIIOUAIOT UM CO CTOPOHBI ceTh (pHC.
4 a), WJIu €O CTOPOHBI HArpysku (puc. 4 6).

B o6oux cayuasx B coctaB IKMH BXOAUT BBINPSAMUTENb, KOTOPBIH MOAMEPKUBAET
HAIpsDKEHNe Ha HAKOMUTEbHBIX KOHIEHCATOPAX, TIPe0OPa3s0BaTeb MOCTOSTHHOTO HAITPSIKEHIST
B TIEPEMEHHOE, MojlaBaeMoe Ha 0OMOTKY BOJIbTO100aBOYHOTO TpaHcdhopMaTopa. BropuuHast
obmorka B/IT Briouena moc/iefoBaTe/IbHO ¢ HArpy3Koii u B Heit HapoguTea Hanpsixenne dU
KOMITIEHCHPYIOIIIeE MPOBAJI HATIPSKEHUsT B cucteMe aekTpocHabxkenus: (CIC).

B cxeme, npuBesieHHON Ha puc. 4 6, HANPsKeHUE HA BIIpsIMuUTeNb yerpoiictsa JJKMTH
[IOCTYIIA€T CO CTOPOHBLI HAIPY3KU, a TakKyKe ABJSeTCS CTaOMAM3UMPOoBaHHBIM. IloaTOoMYy
JUIUTEJIBHOCTD MPOBajia HANPSIKEHUST B MUTAIONIEN CETU OTpeesisieTcsi He EMKOCTBIO
HAKOIUTEIbHBIX KOHAEHCATOPOB, a CIIOCOOHOCTHIO daemMenToB cxembl JTKMH paccensathb
BBIEJISIONIYIOCS Ha HUX MOIIHOCTH [IOTEPD 1IpU paboTe yeTpoiicTBa.

JunaMudyeckuii KOMIEHCATOP UCKaKeHUS HANPSKEHU MpeJHasHayeH JJIs TOTO, YTOObI
KOMIIEHCHPOBATh BJAMSHUE NPOBAJIOB HAIPSAKEHUS Ha JUHULX, dJIEKTPOCHAOKAIOMIIX
YYBCTBUTEILHOE K KAUECTBY 3JIEKTPUUECKOI SHEPrUU 060PYI0BaHIE.,

Nwmerorcesa crenyronme moaudukarmm komiekca /IKVH:
* 10 BXO/IHOMY HAIPSI?KEHHIO:
380, 480, 690, 6000, 10000, 35000, 110000 B;
* 10 MOIHOCTH yCTPOWMCTB:
380B — o1 200 10 6 000 kBA;
6 (10) kB — ot 300 10 9 600 kBA;
* € CHCTEeMOW BOJISTHOTO ¥/WJIH BO3IYUIHOTO OXJIAK/ICHUST,
*  KOHTEHHEPHOTO WM MKA(HOrO UCIOJHEHHST,
* 1o ycaoBusm skcmryatamuu: 1 —20 + +40 °C; 2 —40 + +50 °C.

OcHOBHBIE IPEUMYIIECTBA TUHAMUYECKIX KOMIIEHCATOPOB MCKAaKEHHI HATPSI’KEHUST:

—  3ammTa OT BCeX BU/OB KOPOTKUX 3aMBIKAHNI;

—  BPEMsI PEaKINu Ha KPaTKOBPEMEHHbIE HAPYIIIEHIE AIeKTPOCHabKeHNs He bosee 3 Mc;
—  abdexTuBHOCTD PabOTH yeTpoiicTs 6oee 97,5 % mpu 100 % Harpyske;

—  Hu3Kag morpebiisieMast MOIHOCTD ¥ MaJIble 9KCTLIyaTallHOHHBIE 3aTPAThHI;

—  KOMIeHcanus KojaeGanuii HanmpsKeHvst, IUKEPOB U TIEPEHATIPSIKEHUIT,

—  cuHycoujaibHas (popMa BBIXOTHOTO HANPSKEHUST;

—  OTCYTCTBHE aKKyMYJSATOPHBIX GaTapeil M BHICOKAs HAE)KHOCTb.



AUHAMUYECKUH KOMMNEHCATOP UCKAXXEHUW HANPAXEHHUA

ANnA ANEKTPOOBOPYAOBAHUA HAMNPAXXEHUEM 380 B

[Hoaxmouenne ycrpoiicrBa JKWNH nanps:xenuem 380 B 3aBUCHT OT TUlla CHCTEMBI
sazemsierust. JJKMH tuna SET DVR npescrasiister co60ii 9/eKTPOHHBIN 610K, HasHAYEHUEM
KOTOPOTO SIBJISETCS YCTPAaHCHWE BJIUSHUS MCKAKCHWI HAINPSIKEHUS HA BBOJIC 3alUIIAEMOIA
HArpy3K{ Ha Ba)KHbBIE TEXHOJIOTUYECKUE MTPOIECCH B TPOMBITIIIIEHHOCTH.

YerpoiictBo SET DVR mMoskeT moctaBisithest Oe3 Hakomuresist aHepruu (batapen, KOHJIEH a-
TOPBI WK JI000H APYTON 9JEMEHT, CIOCOOHBI HAKAILIMBATD SHEPIHIO), ¢ BO3MOKHOCTHIO
komrercaiuu 50 % nanenus wanpspkenus: B Tedenue 30 cexyna. Kommerncatop ycrpanser u
ApyTHeE TTPOGJIEMbI KAUeCTBa AJIEKTPOIHEPTUN: KOJeOAHUS HATIPSIKEH S, MeJIJIEHHbIE U ObICTPbIE
M3MCHEHNS HAINPSIKEHWS, NCKakeHus Hanpskenus u nepenanpsikenns. JKUH SET DVR
61 pa3paboTaH B COOTBETCTBUU ¢ TPeOOBAHUAMM TiepepabaThIBAIONIEN TPOMBIIIIEHHOCTH,
HEeHTPOB 06PabOTKU JAHHBIX ¥ B IIEJIOM JIUIS 3aKa3YUKOB, TPEAbSABISIONIUX MOBBIIICHHbBIE
TpebGOBaHUA K CTAOMIBHOCTH HATIPSIKEHWS Ha 3a’KUMax aJeKTpornoTpebureseii, cucrem
YIIPaBJICHUS MTUH.

Yerpoiicrso SET DVR (puc. 5) cocrout 13 TpancdopMaTopa, 0OpaTUMOrO BBIIPSMUTEIS 1
unsepropa. Ycrpoiicrso SET DVR npexcrasisier co6oil BOIbTOL00ABOUHBINH KOMIIEHCATOP,
CTIOCOOHBIH KOPPEKTUPOBATH OTKIOHEH WS HAMPSKEHUST HE3aBUCUMO B KasK/I0H (hase [Is1 ToTo,
4TO6BI ¢ BBICOKUM OBICTPOACHCTBHEM 06ECTIeYUTh cTaGUIbHOE BBIXOIHOE HAMPSIKEHIE
(£0,5% U_ ).

HOM
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Puc. 5. Cxema exmouenus /IKUH nanpsiocenuem 380 B

OTBeT Ha KPaTKOBPEMEHHOE HAPyHIEHHe HOPMAILHOTO 3JIeKTpocHabKeHus (0OHapyKeHe
nepekoca HANPSKEHU /TPpoBaja J0 npeobpazoBaress U MOBTOPHAs CTabUAU3AIKA
HATPsUKEeHUsT Harpy3ku) dhopmupyercst 3a Bpemst He 6osiee 3mc. Ipeobpasosarens JJKIH,
UCTIOJIB3YsT BBICOKYIO YacToTy rnepeksouenus (tuma PWM), criocoben 6picTpo cpabaThiBaTh
[IPY UCKAKEHUU HATIPSIKCHUS.

Yro6s1 3amuruts JKUH (mrpeobpazoBaresb HCTOUHUKA HANpsKeHust) B ciydae K3 co
CTOPOHBI HATPY3KU UCIIOJIB3YIOTCSA OBICTPO pearupyiomiue Tupuctopsl 8 (puc. 3). Buennwuii
Buj JIKNH nanpssxenuem 380 B mpuBenen na puc. 6.

JluHAMWYECKIH KOMITEHCATOP UCKaKEHN HATIPSIKEHUST 0OeCTIeUnBaET:

* JINTEJbHO HOMMHAJIbHOE HANpSKEHME Ha 3alUIIaeMOil Harpyske Ipu IIpoBaje
HanpsoKeHust Tayounoit 1o 30 %;

*  HOMHUHAJbHOE HAMPSUKEHME HA 3allUIAeMOI HArPy3Ke TPH poBasiax riayounoit ot 30 10
40 % mumrensnoctoio 30 ¢;
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*  yiepKaHMe Ha 3aruinaeMoit Harpyske Hanpsorerns 0,9 Unom B Tedenne 30 ¢ mpu poBasiax
Hanpsokenus Tayounoit ot 40 1o 50 %;

*  3AIUTY OT TepeHanpsuKeHnit Bemnaunoit 10 130 %;

*  UCHpaBJieHNe HECUMMETPHUU HATIPSIKEHUSI CO CTOPOHBI ceTr (0T TpaHchopMaropa);

*  ocuabsenue 1036l (hIMKepa B HATIPSTKEH;

*  ABTOMATUYECKYIO KOMIEHCAIIUIO JTUHEHHbIX TaeHnil HalPsKeHUs 10 Harpy3Ku.
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Takum o6pasom, JKIMH obecniednsaer oTpeOUTENIO BBICOKOE KA4eCTBO
HAIPSIKEH VS, 3alUIIaeT HATPY3KY OT GOJBIIMHCTBA OOBIYHBIX UCKAKEHUI
nanpspkenus. JIKUH tunma SET DVR (puc. 7) — nnHoBarimonnasi cucrema
komnanun ZIGOR, paspaboranHast s YMEHBIICHUs ¥ JUKBUIAITUN
MOCJICZICTBUH MCKAKEHWH B 2JIEKTPUYECKOI ceTr (IIPOBAJIbI 1 BPEMEHHbBIE
MepeHanpsKeHns) sl BAKHBIX TTPOM3BOACTBEHHBIX mpotieccos. JKMH
tuna SET DVR rapantupyer kauecTBO 2JIeKTPUUECKON SHEPTUH, YIEPKUBAST
crabunbroe (Tabu. 1) BBIXOIHOE HATIPsKEHNE HE3aBUCUMO OT M3MEHEHUI
BXOJIHOTO HATIPSZKEHUS.

JKINH tuna SET DVR — koMIleHCcaTOp HAIPSKEHUsT, HeOOXOAMMBIN 11T
KOPPEKTUPOBKH €T0 MPH UCKAKEHUSIX B AJIEKTPUIECKON CeTH BILIOTH 710 50%
OT BXOJIHOTO.

YerpoiicTBo nojziepskuBaeT crabuibHoe BhIXoiHoe Hanpstkenue (£ 0.5 %) mpu
cHUKeHNU BXoAHOro Hanpsukenns 10 40 (50) % oT HOMUHATBHOTO 3HAYEHVIST
CO BPEMEHEM pearrpoBaH¥ist Ha TIPOBAJIBI HATIPsKEHUS He Gosiee 3 Mc.

JKHVH 1mo3BosseT KOHTPOJIUPOBATh U 3alUChIBATh B sKypHAJ COOBITHIL
(¢ ykazaHueM [aThl U BPEMEHU COOBITUsI) BCE HAPYIIECHUsA. 3aluTa OT
UCKaKEeHU I HAMTPSKEHNST 0OECTIEUNBACTCS KaK JIJIst HECUMMETPUYHBIX, TaK U Puc. 7. Illxagh IKAH
JUTSE CAMMETPUYHBIX U3MEHEHWH HAIPSKEeHUS. muna SET DVR
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Jluarpamma pabors yerpoiicrsa IKVH npencrasiena Ha puc. 8 [Dynamic Voltage Restore
DVR SET. Operating manual. ZIGOR Corporation S.A., 2011. - P. 44|, korma mpoBau
BXOJIHOTO HAIPSUKEHUs (BBIEJIEH CHHE-KPACHBIM I[BETOM) CKOMIIEHCUPOBAH TaK, YTOOBI
obecrednTh cTabUIbHOE BBIXOHOE HAMPSKEHHE.,

.50

SEL>>
o U(HULT14:INT)
LAY T T 3

-hpay

2000

o

509.759m,
; - = eof G AP W A = 509.855m, 8.1853m
2000 - o TS, 5 : o3 TNAk -95.795u, 2.3925

Tt o il : s Y o e : S 139.253m, -65.572 BB 8
56 .8ns 100. 6ns 150. 8ns. 200.0ns ? 145.198m, 283.988 300.0ns
faV(R2:1) -5.9447m, -349.560
iine . : .

Puc. 8. Bxoonoe u evixoonoe nanpsiicenue npu pabome JIKUH

e PerymupoBaHue HampssKeHUS

Yerpoiicteo SET DVR nosBosisier KOMIEHCHPOBAaTh Takue MpobGaeMbl KauecTBa
HIEKTPOIHEPTUH, KaK KOJeOaHUs HATIPSIKEHMS, MEJTIEHHbIE W OBICTPbIC N3MEHEHUSI
HaNpsI’)KeHUs B CETH, NCKaKEHWs HANPSKeHUs U MepeHanpsikeHnus. MHOXecTBO
ycranosyennbix cucteMm [KMH SET DVR npogemoncTpupoBay cBoio ahheKTUBHOCTD
JUIST BCEX ATUX 33/1ay, BBICOKYIO CTETEHb CTAGHIN3AINY HATIPSKEHUS U OUYeHb OBICTPYIO
peakInio, Kak IPaBUIIo, MeHee YeM 3 MC.

TFaGaputhl 1 OCHOBHBIEe XapakTepucTuku ycrpoiicrsa JKMUH nanpsxenuem 3808
npuBeieHb B Tabur. 1.

e  KommeHcaiyst HeCHMMeTPHUU HATPSI:KEHUST
Baaromaps, HezaBucuMOMY MO a3HOMY PETyJIUPOBAHNIO, @ TaAKKE BO3MOXKHOCTH
[POTEKAHUs SHEPrUU B 060MX HarpasJeHusx, yerpoiictBo SET DVR moskeT ycTpaHsTh
HECUMMETPUIO TI0 (hasaM.

¢ Konebanue Hanpsikenus u (paukep
Brarogaps, HenpepsiBHO# paboTe, TOYHOCTH U3MEPEHUH U GBLICTPOMY PEryJIHPOBAHUIO,
yerpoiicto SET DVR Takske pemraet mpobieMy KosieOaH i HalpsiKeHs 1 KOMIIEHCUPYET

pmukep.
e [lepenanps:xenust
Baarogaps BbicokoMy GbICTpoAECTBIIO, OT 2 10 3 Mc, yerpoiicTtBo SET DVR obecnieunBaer

BBICOKHUI yPOBEHbB 3aITUTHI OT TtepeHarnpsikennit. ¥ crpoiictso SET DVR Takske ycrpansier
TIepPEHATIPSIKEHUS, BBI3BIBAEMBIME PaGOTO# KOHICHCATOPHBIX YCTAHOBOK.
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Ta6nuuya 1. TexHuueckue xapaktepuctuku yctpoinctea SET DVR HanpskeHuem 380B

CITEIIMDOUKAILLAA
YcTpoiicTBo JIKIH 300 JKIH 600 JKIH 900 JKIH 1200
BXO/JIHBIE XAPAKTEPUCTUKN
HomunanbHoe HampsikeHue 3x400B
Yacrora 50 I =10 %
BBIXOAHBIE XAPAKTEPUCTUKNU
HomunasibHoe HalpsiKeHe 3x400 B+0,5 %
Yacrora 50 I =10 %
HomunanbHast MOITHOCTD 300 kBA 600 kBA 900 kBA 1200 kBA
OCHOBHBIE XAPAKTEPUCTUKUA
Maxcumanbabiii KIT/T >975%
JlomycTrMoe TiepeHarpsKeHne 110 % -30¢, 150 % - 1 ¢
Pabouast Temiepatypa 0°C-40°C
TemmepaTtypa XpaHeHust 0°C-85°C
CreleHb 3alUThHI I1P21 cormacuo TolEC 529, 944
OTHOCUTETbHAS BIIA)KHOCTD BO3/yXa <95 %
MakcumaibHas pabodast BbICOTA <1000 m
PASMEPDBI
BxIIIxT, mm 2145x1212x640 2 (2143x1212x660) 3 (2143x1212x660) 4 (2143x1212x660)
Bec, kr 1050 2100 3150 4200
JMHAMUNYECKNEXAPAKTEPUCTUKN
[y6una mpoBasia BoIxonmoe HanmpsiKenne
30 % 400 B+0.5 %
40 % mumrensHocTbio 30 ¢ 400 B£0.5 %
50 % mmurenprocTiio 30 ¢ 90 % x 400 B=0.5 %
>50 % Baitnac: Usbixognoe=UsxoaHoe
CTAHIAPTUSAIIUA
Ceprudukar CE
Crangaptbl European Low Voltage Directive (2006/95 EC)

Electronic equipment for use in power installations: UNE-ENS50 178 (98)
ITKA® TUITA SLAVE (S) IJA IKWH *
BxIIIxT, mm - 2145x814x640  2145x1619x640  2145x1619x625

Bec, xr — 300 360 475

* IlTkad tuma SLAVE (S) yeranasnusatorest st mogesieii JJKH momntaoctsio 6osee 300 kBA.
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Ocobennoctu ycrpoiicts Tutia SET DVR nanpsorenuem 10 1 kB:

— JlnurenpHoe yaepsKaHue HOMUHAJIBHOTO HANPSDKEHUS Ha 3aIUINAeMON HArpy3Ke Mpu
poBaJiaX HalpsiKeHus rayouHon 10 30%.

—  Yiaepxanuve HOMUHAJIBHOTO HANIPSIKEHUST HA 3AIIUIAEMOIl HATPy3Ke MPU MPOBATIAX
HarnpspreHust rayounoit 10 40% B teyenue 30 c.

—  Ynepxanue Hanpstrenus Ha yposae 0,9UnHomM Ha 3amuinaeMoil HarpysKke MpH IpoBaiax
HarnpspreHust rayounoit 1o 50% B tevenue 30 c.

—  He tpebyer barapen nim kakoii-mmbo Apyroi CUCTeMbl HAKOTIJIEHUST SHEPTHN.

—  KommeHcarmst riryGOKUX U JITUTENBHBIX TPoBaioB (710 30 ¢) HAmpsiKeHusL.

—  Kowmmencaiust npu CMMMETPUYHBIX M HECUMMETPUYHBIX TIPOBAJIAX HAIIPSIKEHUSI.

—  ABTOMaTHUECKUil Miepexo]] Ha Oallliac Py AOCTIKEHUH 3a[aHHBIX TTAPAMETPOB.

—  Bpsicokas adhdextuBHOCTH — Gosee 97,5% MpU HOMUHAJIBHOU HArPY3Ke.

—  Boinepsxuaer 150% nepenanpsikenve B Tedenve 1 c.

—  Brumouenue B paboTy MeHee ueM 3a 3 MC.

—  HemnpeppiBHast paboTa yCTPOCTBa ¢ 1eJIbI0 CTaOUIN3aIMN HAlPsKeHns Ha yposHe £0,5 %,

—  CxeMHOe pelleHue, Tpyu KOTOPOM SHEPTHst MOJKET MepelaBaThCs B 000UX HATIPABJICHUSIX.

—  Koncrpyxuus nkada MoxeT GbITh M3MEHEHa MO/l 3aKas.

—  Tapanrus Ha cpok cay:x661 JITKUH 1(2) roxa

Hasnauenue BbImpsiMuTENsT — TTPe0OPA30BAHIE TTEPEMEHHOTO HATPSLKEHUST B MTOCTOSTHHOE,
HeoOXoAuMOe it PabOThl MHBEPTOPA.

Momyb yerpoiictBa SET DVR comepKUT HHTETPUPOBAHHYIO CHCTEMY YIIpaBJieHUs Ha Gase
udposoro mpoieccopa (DSP), koTopast obecrieunBaeT OTIUIHBIH YPOBEHD HAIEKHOCTH
YCTPOHCTBA.

BeimmpsMuTesp Ha OCHOBE MUPOTHO-UMITYJIBCHOW MOAYJASIINN (HOPMUPYET BBIXOTHOE
HATPSIKEHE, KOTOPOE ¢ TOMOTIBIO CHCTEMBI YIIPaBIeHUsT 0OECTEUNBAET KaueCTBEHHOE
BBIXO/THOE HAIPSDKEHIE.

B ciyuae BrirroueHMst 0GX0HOTO BhIKJIFOUaTe s (Gaiinaca), Bce yIpaBIeHIe BHITTPIMUATETbHBIM
MOIyJIeM mepefaetcs B cucteMmy DSP.

Moy BBIIPSAMHUTEJISI OCHAIICH TIPUTOYHO-BBITSSKHOM BEHTHIISTINEH, KOTOPAst aKTHBUPYETCS
OIHOBPEMEHHO € BBOZIOM MOZYJIsI B paboTy.

JlaTuuk Temreparypbl OTKJTIOYAET €ro B Cydae TOBBIICHWS TEMIIEPATYPhl BBIIIE 33JaHHOTO
3HAYEHUS.

Baiinac oTBeuaeT 3a BLIBOZ yCTPOHCTBA 13 PabOTHI B Cirywae oGO ONMMOKN CUCTEMBI, PYTHOTO
BBIBO/Ia 13 PabOThI, N3-32 BHYTPEHHEH HEMCIPABHOCTH, KOPOTKOTO 3aMbIKAHUsT MEPBUYHON
o6MoTkE TparchopmaTopa. OH COCTOUT U3 CBEPXOLICTPOTO HTEKTPOHHOTO 0OXOTHOTO
BBIKJTIOUATENST M MAPAJIIENHHO TTOAKIIOYEHHOTO KOHTAKTOPA, 0OECTTeUnBAIONINX PAa3BI3KY

Ternenn.

Muxkponponeccop (DSP) orseuaer 3a ynpasienne ycrpoiictBom SET DVR. On nosyuaer
CHUTHAJIBI OT Pa3JUYHBIX MOJYJEHl CHUCTEMBI, a TaK)Ke N3MepseT BXOJHOE HaINpsKeHUe,
BBIXOJIHOE HANPsKEHUE U TOK B JIMHUU. MUKPOTIPOIIECCOP TOCHIIAeT KOMAH/Ibl HAa MOIYJIN
YIIPABJIEHNST BBIIPIMUTETIEM U WHBEPTOPOM, OIPAIINBAET 3apSIAHOE YCTPOHCTBO, BBOAUT
peskuM Gaiimaca  3aBepieHus paboTsl. MUKPOIPOIIECCOP TaK/Ke YIPABISET CUTHATH3AIHEH.
Muxpomporieccop DSP nsmepsier 3-x dasHoe HanpskeHWsT Ha BXOJIE U BBIXOJIE, a TAKXKe, 110
Tpe6GOBAHMIO 3aKA3UNKa, TeKyTue mapaMeTpbl. OH 3aIpOrpaMMIPOBaH aJITOPUTMAMH, KOTOPBIE
MO3BOJITIOT CUCTEMe TPUHSTH PElIeHNs] OTHOCUTETBHO TOTO, KOTJa BXOJHOE HaTpsKeHUe
BBIXOZIMT 32 TIPEesIbl HOMUHAJIBHBIX MapaMeTpoB. KpoMe TOTO, OH BBITIOJIHSET PACUETHI,
HEOOXOUMBIE JIJTST TOTO, 9TOOBI IATH COOTBETCTBYIONINE KOMAHIBI BBITPSMUTENIO M HHBEPTOPY
U KOMaHy Ha cpabaTblBaHUe YCTPONCTBA TaKUM 0Opa3oM, 4TOOBI (hashl HATPSKEHUH GbLTH
UI€ATbHO CUHXPOHU3UPOBAHBI.
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NAPAJIENIBHAA CXEMA COEANHEHWA AKUH
ana YBENWYEHUA MOLWLHOCTHU 3ALLULLAEMOU HATPY3KHU

Apxutextypa yerpoiictBa JIKMH ocnoBana Ha mcnosnb3oBanuu oHoro Bezaytiero (Master) u
Heckobkux BeZloMbix (SLAVE, puc. 9) cunosbix Mozysieit mortHocThio 300 kBA, 4to osBosisier
ITPY YBEJIMYEHUH MOIITHOCTH 3alUIIAeMOM Harpy3Ky HapanmBaTh MOIITHOCTH ycTpoiicTBa JIKITH.
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Puc. 9. Illxapot IKUH (sedywuii M u eedomuviii S)

OnuH BemyIuii MOAYJIb ClIOCOGEH YIIPaBIsATh 12 BEIOMBIMU MOILYJISIMU TIOCPEACTBOM COEIUHI-
TeJTbHOTO TIKada, T.e. MOIIHOCTD 3aluiiaeMoi Harpysku coctassisger ot 0,6 MBA no 3,6 MBA.

Cxewmpr coepaennii JIKH tuma SET DVR momnoctsio 600, 900 1 1200 kBA mipuBeienst
na puc. 10 [Dynamic Voltage Restore DVR SET. Operating manual. ZIGOR Corporation S.A.,

2011. - P. 44].

[Tpu ucnonszoBannu cunoBoro MoayJst Ha 500 KBA, MOIIHOCTD 3amuiiaeMoil HATPy3KU
yBesmumBaetcs 70 6000 kBA.

B nensix obcaysxuanus JKUH cayxut o6xoaHoil (ballmacHbIil) BhIKIOYaTE b, s
obecriedeHns AMHAMUYECKON YCTONYMBOCTH HCIIOJIB3YIOTCST OBICTPOPEArHPYIOIINE TUPUCTOPHI,
9TOGBI 3aNUTUTH MpeobpasoBaTesh NCTOUHNKA HATPsKeHust B caydae K3 co ctoponsr
HaTPY3KL.

Takum 06pasoM, sJieKTpocHaO)KeHNe ocylecTBasiercst Bee BpeMs, a JIKWH perynupyer
HaNpsiKeHNe HATPY3KU K HOMUHAJTbHOMY 3HAUEHUIO, YCTPAHSIST KPATKOBPEMEHHBIE HAPYIIEHUST
BJIEKTPOCHAOKEHMS OT DHEPTOCUCTEMbI. JIMHAMUYECKUI KOMIIEHCATOP UCKAKEHUIT HATIPsI-
KeHus apasgetcst anbrepHatuBoil UBII nng npuMenennii B 3amuTe YyBCTBUTENBHON K
UCKOKEHWSAM HANPSKEHUs] HATPY3Ke.

[ng yerpotictea IKMH nponsBouTes s Cmoab3yeT coBpeMeHHbIe TTOTYTTPOBOAHUKI THUTIA
GTO wiu IGCT - Tupucropsl (Tabu. 2). DTH 2JIeMEHTbI TIPEACTABJISAIOT COBPEMEHHBIE MOIITHBIE
MOJIYIPOBOAHUKN, KOTOPble 00beAnHAIOT penmMymiectBa o6biaHoro GTO u IGBT-
TPaH3UCTOPA, UMEFOT HU3KHNE TIOTEPH M YIIPABJISIEMbIN 1Tepexo/l, COOTBETCTBEHHO.

15



Slel000A

§2-1000A

maoves oA

A —— DVR Y VR 1

3004

A) IKUH
mougnocmoio 600 kBA

S3=10004

M o sxanovea

IN out

S00A

ST W

— BUSBAR : 1000A
— BUSBAR : 500A

Sl=1600A4

INSOVEA, @ l.,:’_ry/

B2-1600A

——

B

LTy §3e1 H0A

L 1 VR 1 DVR 1 i el WA /) 3 <,
;,;J’ — o OV WR1 @ e - 5 e swaovea

B) IKUH

IXOVCA D

B) IKUH
MOWHOCMBIO
1200 xBA

S !ﬂa

S00A

_///L,E & I'.\\I'r 2 ﬁ‘;ﬁr} > /‘:71

DVvR 3
-2
L

o o

2 D\I‘E‘ DOVLTT‘ o ///

— BUSBAR : 2000A
— BUSBAR : 500A

BUSBAR : 1600A

mougpocmoo 900 kKBA 4 -0 "R?  URio g g —
— BUSBAR : 500A
/ 5008 =
//f/ — i B:V\:rl Du\l;?r:i P ﬁ(/
S1=20004
5220004 5004 S3=2000A,
) e ™RT MRig o o a0V

Puc. 10. Cxemwt coedunenuii JIKUH muna SET DVR

Ta6nuua 2. 0co6eHHOCTH pa3/IUYHbIX TUNOB NMNONYNPOBOAHUKOBDIX pelueHUH

ITapametp GTO - Tupucrop IGBT - tpansucrop IGCT - Tupucrop
[Tokazarenn * HuskouacroTHoe * Bricokas yactora * Bricokasg yacrtoTta
TePEeKITIOYCHIIH TIepEKJTIOUCHIE TIEePEKITIOUCHIIH TIEPEKITIOYCHITH
* [IpuMeHUMOCTD K * Huskwue motepu » Huskue motepu mpu mepexIio-
CEeTSIM HATPS)KEHUEM |  TIPU TIEPEKITIOUCHUSIX YEHUSIX U B TIPOBOTHIKAX
6-10-35 kB * He tpebyer * [IpUMEHUMOCTD K CETAM
OTpaHUYEHU N Hanpsorenvem 6-10-35 kB
* Berpoennsiii apaiisep | © He tpebyer orpannyermii
TS TILJTI030B * BeTpoernslii Aoz 1
JpariBep IS TLIT03a
Konctpyxius * He uyyBcTBUTENIEH K | * Becero HeCKosbKo * He yyBcTBUTE/IEH
npeobpazoBaresist KPaTKOBPEMEHHbBIM 3JIEMEHTOB Ha HU3KOE K KPaTKOBPEMEHHBIM
c60sIM B MTUTAOIIEM HATIPSTKEHE c60sIM B TTUTAIOIIEM
HaTPS)KEHUH s [locnenoBatesnbHO / HaTIPSKEHITH
TTapajiIebHbIe * [Tomxomut mist
COETMHEHUS TOJBKO MOCJIEIOBATEIHHO,/
Ha HU3KOM MAPAJITETBLHBIX COCTUHEHIH Ha
HaIPSKEHUN BBICOKOM HaIPSKEHNUN
KoncrpykrusHbie * Bricokas n * MopynbHOe * Komnaktaoe u
CBOIICTBA 3JIEMEHTOB MTPOBEPEHHAs WCTIOTHEHUE MOJIYJTbHOE WCTIOTTHEHTIE
Ha/Ie)KHOCTh * MuHIMaIbHOE YHMCIIO

e KOMIIAaKTHOCTH

JIeTajIel, BhIIIOJTHEHHBIX
Ha HOMUHAJIbHOM HATIPSIKEHUN
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[IpenmymectBa nByx BbimeynoMaHyToix Texnonoruit IGCT nna JJKWH sakmatouatorcs

B CJIE/IYIONIEM:

*  HHU3KOU YacToTe MepPeKJII0YeHUH;

*  BO3MOXKHOCTHU NMPUMEHEHUS /IJId CPEJTHETO HANPSIKEHUS;
*  HM3KHX IOTEPAX U 3JEKTPOIPOBOIUMOCTH;

*  BBICOKOH YacTOTe MePEeKJII0UeHUH;

*  HM3KUX MOTEPAX IPH MEePEKITIOUCHUIX;

e He Tpebyercs geMIIpUPOBAHUS;

*  UMeeT BCTPOEHHBIN /paiiBep /s 1Ii03a.

ITpeo6pasosarens JKMH numMeer BO3ayIIHOE OXJaKAeHME, TPeOYeT MUHUMATbHOTO
O6CJIy)KI/IBaHI/I$I, 9TO ONTUMUSUPYET CTOUMOCTD yCTpOﬁCTBa " OKCITyaTalnm.

WNurepdetic ynpasaenus ycrpoiictBom JIKMH oprannsoBan uepe3 onTOBOJIOKOHHbBIE CBS3H,
yeTpausas moboe BAMSHIE dTEKTPOMATHUTHBIX MoMeX. KOMITaKTHOCTD BBITOTHEHUS
yCTpOﬁCTBa TIO3BOJIAET BBITIOJTHUTD 3aMEHY BBIIICANMINX U3 CTPOA KOMIIOHEHT B IIPE/iejiax 24,

JluHAMUUECKUH KOMIIEHCATOP MCKaKEHUN HATPSIKEHUST UCIOJb3YeT I poBOil OBICTPO-
JeHCTBYIONHIA mporpaMMupyeMbiii korTposiep DSP.IIporpammuoe obeciicueHue mo3BOIsIeT
OBICTPO TIOJYYaTh BCHO BXOJHYIO M BBIXOAHYIO HH(MOPMAIUIO, TPEGYEMYIO COTIACHO YCIOBUSIM
paboThl.

Bcee samurabie pynkinuu anaa JKWH ocyiiecTBaeHbl B IPOrpaMMHOM 00€eCIedeHnn

KOHTpOJLIepa.

Cucrema ynpaBieHus U 3aliuThl MoxeT nepekiodats JKWUH B pexxum Gaiinac, eciu aTo
YCTPOMCTBO CTANIO HEACHCTBYIONIMM, TAKUM 00pa3oM, TapaHTUPYsT HEMPEPHIBHYIO MOAauy
SHEPTUH MOTPEOUTEITIO.

[IporpamMMupyemsbiii KOHTpoIep DSP UCIoNb3yeTcs KaK PerucTpaTop CoOBITUM, YTOObI
PEruCTPUPOBATH U 3AIIMCHIBATD JKYPHAJ COOBITHII BO BpeMs pabotsl JJKITH.

Cucrema ynpasnenne /[IKMH nmossonser:

e mpeobpasoBaHue JEKTPUUECKOTO CUTHAMA B ONITHYECKUI;

*  TojjiepskaHue BbIOOpA 3aJaHHOTO BPEMEHM OTPaHUYEHUH, TpeGyeMoro ycTpoiHcTBOM
JAKIWH;

e HabuozieHre 1 PUKcaInio mapamMeTpos padoTsl yerpoiicrsa JIKITH.

JIMHaMUYeCKUH KOMITEHCATOP MCKaKEHUH HanpsiKeHUust 000PyA0BaH CUCTEMON KOHTPOJIS
MTPOBAJIOB HATIPSIKEHUSI.

K monnrtopy xoMmmbiotepa MOKHO obpamiarbest uepe3 Murepuer. CructeMa MoKeT OBITh
[pUBe/eHa B TOTOBHOCTH € MOMOIIBIO 9JIEKTPOHHOMU 1ouThl Wi SMS B ciryyae JiroObIx cOoeB.
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AUHAMUYECKUH KOMMNEHCATOP UCKAXXEHUW HANPAXEHHUA
ANnA ANEKTPOOBOPYAOBAHUA HANMPAXXEHUEM 6-35 KB

Yupoiennas cxema nojkiaodennd u pasmentenug ycrpoiictsa IKWUH nanpsskenuem 6,3 kB
W HOMUHAJIBbHON MontHocTbio 2,4AMBA mpencraBiena na puc. 11-13, a xapakTepuctuku
ycrpoiicta npusesiernr B Tabsr. 3 [Dynamic Voltage Restore DVR SET.Operating manual.
ZIGOR Corporation S.A., 2011. - P. 44].

, KOMMyTaunoHHaR Avelka
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BXOAHbIe Lenu BbiX0gHbIe Uenn
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Aveka AKMH 6ok |
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Puc.11. ¥Ynpowennas cxema sxmovenus JIKUH nanpsincenuem 6,3xB

Cxema BHYTpeHHUX coegunernii yerpoiicrsa JIKMH nanpsikennem 6(10) kB Briodaer 610k
CHUJIOBOTO TpaHcopMaTopa CyMMapHO# MONIHOCTBIO TpuMepHO 30% OT HOMWHAJIbHON
MOTITHOCTH 3aruiaeMoil Harpysku, O6Imas cxeMa MOAKIIOYeHIsT H306pakeHa Ha puc. 12.

CXEMA BHYTPEHHWX COEIMHEHUI

— FNINHUK 6,3 KB
w—— NIUHUN 0,4 KB
uenu ynpaenexsua

cHnoBbie Lenu

(—)

Loy

ToKa

Puc. 12. Obwas cxema nooxmouenus JIKHH nanpsicenuem 6,3 kB
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Ta6nuua 3. TexHuueckue xapakrepuctuku yctpoctsa SET DVR HanpskeHuem 6,3kB

XapaKkTepucTuKu
Bxoanbie
HomunanbHoe BXOZHOE HANIPSKEHUE 6,3 kB
Yacrora 50T +10 %
Breixoanbie

Homunanbaoe BbIXOZIHOE HaIIPpAKEHIE

6,3 kB

Yacrora

50T =10 %

Homunanpuas BbIXOAHasA MOIITHOCTDb

2,1 MBA (+0,3 MBA us6bitouHoe)

HomuHanbHbIN BHIXOIHON TOK 210 A

Oobie
Maxcumanbabiii KIT/L > 98 %
I[Ieperpysounas criocoOHOCTD 114% nmutensro 150% B Teuerme 30 ¢
Pa6ouas Temmeparypa 0+40°C
Temmepatypa XpaHeHust 0+85°C
PerynmpoBanue BbIXOJHOTO HAIPSIKEHIS +0,5%

ozt Harpy3koii ot 0 g0 100 %

Wcnprtanue nzomngamuu 3a 60 ¢

Pacnipeiesiurenshoe ycrpoiicTBo - 28 kB
Tparcdopmaropsi - 15 kB
Anexrponnoe obopynosanue JKWH - 2,5 kB

Crerrenb 3amuThl mKaha

P20

MaxkcumasbHasg BBICOTA HAJl YPOBHEM MOPS
IIPH TIOJTHOI HarpysKe

<1500 M (ueM OOJIbIIE BBICOTA,
TeM GOJIbIIIe CHUKAETCST MOIITHOCT )

Pazmepsr JxIIIxB, m
PacmipenemresnbHOe yCTPONCTBO 7,24x2,82x3,6
Orcek TparchopMaTopoB 7,24x2,82x3,6

JekrponHoe obopyaosarue JKNH
Bec

11,96x2,82x3,6

PacmipeniesirenbHbril oTcek 28300 kr
Orcek TparchopMaTopoB 31650 kr
dekrponHoe obopynosanue JKITH 48500 kr

I[I/IHaMI/I‘-IeCKI/Ie XapPaKTEPUCTHUKU

[IpoBan Hanpsxenus

BbIXOHHOC HaIIpAKEHNE

30 % 0T BXOIHOTO HATIPSKEHMUSI, TATETLHO 6,3xkB 0,5 %
40 % ot BxoaHOTO Hampsikenus, 10 ¢ 6,3 kB £0,5%
50 % ot BxomHOTO HarnpsikeHus, 10 ¢ 90% x6,3 kB + 0,5 %
> 50 % OT BXOZHOTO HATIPSZKEHMUST Baiimac - U =

BBIXO/IHOE BXoaHOE
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CPOK OKYMAEMOCTU U 3KOHOMUYECKUN IDDEKT
OT BHEAPEHUA OKUH

Bueznpenne [IKVH no3Bosiger yeTpanuth (YMEHBITUTB):

Gpak TPOAYKIUH,

noBpesk/eHe 060pPyI0BaHNs,
CHUZKEHUE TTPOU3BOJAUTETLHOCTH,
CPBIB MOCTABOK,

MOTEPIO KJIMEHTOB,

TPaBMBI TIEPCOHAJA,

3arpsi3HeHne OKPY/KAIOIEeH CPEIbl.

Puc. 13. Pasmewenue snemenmos [IKHH nanpsiocenuem 6(10) B,
€20 PaCNPeoesumenvroz0 YCmpoucmead u mpanchopmamopos

L1 mpeAnpuATHIT He HaMeueHHOe BPeMsT MPOCTOsT — BeyIIas MPUINHA TOTEPH B orepa-
MMUOHHON 9(h(EKTUBHOCTH U TPOU3BOAUTETBHOCTH, a HAPYIIEHUST STEKTPOCHAOKEHUST —
TJIaBHBIN BRIAMUNK. Tak, st TIaBHOTO aBTOMOOMILHOTO TIPOM3BOICTBA 2%-0€ YBeTnUeHne
MPOU3BOAUTETHHOCTH BCEX 3aBOJIOB YCTPAHUIO OBl MOTPEGHOCTL B 2-X HOBBIX 3aBOJIAX
(cOepeskeHust B pasMepe 4 MIIP. JOJLL).

CocrasJstionue yiiepba or KHI B Poccun yacto onpenesisiioT Kak:

yKH(—):yi +y2+y3+y4+y5+y6’

rae: Y, — 1noTepu NpousBOACTBA (HEAOBBIYCK MPOAYKIUK); Y, — OTXO/bI POU3BOJACTBA,
Y, — sarpaThl Ha BO300HOBJIEHUE TTPOU3BOJICTBA,; Y, — TPyIOBbI€ 3aTPAThl IPOU3BOJICTBA;

Y. — noBpexkienHoe 060py1oBaHue H PEMOHT; Y — IPyTHe 3aTPaTh.

IKoHOMMUECKYIO ahdhekTuBHOCTD BHeApeHus ycrpoiictB JJKMH na 3amane onpenensior
MyTeM OIeHKN yiiep6a, TPOTOPIMOHATLHOTO HEAOOTIYCKY (6paKy) MPOAYKINKA B pasMepe
3-5 momn./kBT (aist HeTeXMMUYIeCKOW TIPOMBIIIEHHOCTH ) YCTAHOBJIEHHOW MOIIHOCTH JIJIST
Pas3JIMYHBIX OTPACIEH TPOMBIIIJIEHHOCTH U KOMMYHAJIBbHOH cepsl (puc. 14 u Tabu. 5).

@nbuas NPOMBILLIEHHOCTh

@“Wﬂb NoNyNpoBOAHMKOR D

1000$ 10 000 $ 100 000 $ 1000000 $ 10 000 000 $
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Ta6nuua 5. 3aTpartbl OT HapylUEeHHUS KauyecTBa 3NIeKTPOCHabxeHus B goan. /KBt
yCTaHOBJIEHHOU MolHocTU cornacHo EPRI

3atpats! ot Hapymenuii K99,
Orpacip WK NPOU3BO/ICTBA $/xBr (opunuanbubie nannbie EPRI)
MHUHHUMAJIbHbIE MaKCUMAaJIbHbIE

1. ABTOMOOMIBHOE TIPOU3BOICTBO 5,0 7,5
2. ITpon3BoICTBO Kay4dyKa U MIacTMacC 3,0 4,5
3. TekcTunbHast TPOMBIILIEHHOCTh 2,0 4,0
4. bymaskHas IpOMBITIIJICHHOCTD 1,5 2,5
5. zparenbckoe TIPOU3BOICTBO 1,0 2,0
6. Hedrexummueckas IpOMBITIIJICHHOCTD 3,0 5,0
7. Metannyprudeckasi IIPOMBIIIIEHHOCTD 2,0 4,0
8. CrekobHAsT TIPOMBINIJIEHHOCTh 4,0 6,0
9. T'opHOLOOBIBAIONIAS IIPOMBILLIEHHOCTD 2,0 4,0
10. ITpon3BOACTBO MUIIEBBIX TPOAYKTOB 3,0 5,0
11. MapmarieBTHYECKAsT TIPOMBITIIIEHHOCTD 5,0 50,0
12. DekTpoHHasT TPOMBIIILJIEHHOCTh 8,0 12,0
13. IIpon3BoICTBO TOIYITPOBOHUKOB 20,0 60,0
14. KommyHUKaImm 1 nHGOPMaTHKA 1,0 10,0
15.BosbHuUIBI, OGaHKM, TPaKIAHCKIE YIPEKIEHUST 2,0 3,0

B GosbImiiHCTBe pasBUTHIX CTPAH OOIIEMPUHATA OTIEHKA OKYMAeMOCTH TEXHUUECKIX PETTeHni
mo metony NPV (Net Present Value) — uuctoit mpuBenentoii croumoctu. st aT0TO
Heo6xommMo cobpats cratuctuky 1o KHD 3a 2-3 roga (syurire msath).

ODKBUBAJIEHTHOE KOJUYECTBO OTKIIOUEHUI OIIpENEJIACTCA 11O (I)OpMy.He:

m

ZNi*ki
Nye:cf:r._li’ (1)

{

rae N, — 9KBUBaJEHTHOE KOJMYECTBO OTKJIIOUEHHUI; k, — BecoBoil Koaddumnmenr,
YUUTBHIBAIONUI TUTT HAPYIIEHUs 3J€KTPOCHAOKEHU; ¢ — BpeMsl HabMIOMEeHUs, TOX;

m — KOJMYECTBO I'PYIIT HapyHJEHI/II‘/JI 3H€KTpOCHa6)K6HI/IH.

Yucras npuBenernas crommocts NPV:

N CoCu)
NPV = 2=y C,- (2)

riae CO* KallUTAJIOBJIOKEHHUA B KOMIICHCATOP IPOBaJ/JIOB HAIIPAKEHUW I, CKDM — YMEHbIIICHWE

yiepba 1ocyie ycTaHOBKM KommencaTopa; C . — CTOMMOCTD TeXHHYECKOTO 00CTyKUBaHUA 1
pemonta JIKNH; 7 — npoaoKUTEIbHOCTH KU3HI 000pyI0BaHus (JIET); 7 — ydeTHast CTaBKa.
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NMPUMEPDBI BHEAPEHUA AKWUH SET DVR HAMNPAXXEHWUEM 0,4 -20 KB

YacTo 1715 IPOMBINLIEHHBIX IPOLeccoB Tpebyercsa obecnednTb TpebyeMylo 3aliuTy
noTpebuTesNieil SIeKTPUYECKO SHEPIUN OT HapyIIeHwil eé kauecTBa B nuTaonieil ceti. Hike
MIPUBEICHBI TUTIOBBIE TTpUMephl ipuMeHenus ycrpoiicts JIKMH nanpssxennem 0,38, 6,3 u
20 kB jis1 perenust mocTaBIeHHbBIX 3aKA3YNKOM 33/1a4.

IIpoGaema

A) JKUH nanpsxkenneMm 380B u momuoctbio 600 kBA

3as600 no onpecnenuo Mopckotl 600bL

Omnucanue TeXHOJOTHYECKOro Ipoiecca
3aBo/1 10 ONIPECHEHNIO MOPCKOIT BOJIbI PACIIOJIOKEH HelaIeKo OT ropojia Asmkante. [IntbeByio
BOJIy TIOJIYYAIOT 3 MOPCKO# BOJIbI myTeM 3a60pa u3 18 ckBaskmH (PaCIIONOKEHHBIX HA TLISIKE
Triepe/ 3aBOJIOM ), KOTOPasi 3aTeM MPOXO/IUT Yepe3 ONPECHUTENbHYIO YCTAHOBKY.

YT00bI MOJIYYnTh UTHEeBYIO By (Tipubiusuteasio 50000 M® B eHb) BCST COJIb YAATSIETCS
MOCPENICTBOM Tpoitecca obpaTHoro ocmoca. Ha BBIXOzie, TIPH AOCTHKEHUN TPeOYeMBIX
MOKa3aTesell COJTEHOCTH BOJIBI, OHA TIOCTABJISIETCST TIOTPEOMTEISIM.

B kaxaoii uz 18 cyuecTByoOMMX CKBaKUH €CTh IIOTPYKHONU HACOC I JOOBIYM BOIBI U
HEKOTOpble U3 HUX paboTaioT HernpepbiBHO. CHcTeMa yIpaBieHs HacOCaMU MOAa4Yl BOJIBI
OYeHb YYBCTBUTEJNbHA K TPoOBajiaM HanpsikeHus. [Tpy Haaumuumy KosebaHUi HalPSKEHUs B
6JIOKe TIMTaHKsI, HACOChI OCTAHABJIMBAIOTCA U MYCK UX HE KOHTPoJIUpyercs. IIpu MOBTOPHBIX
[IyCKaX HacOCOB BO3HMKAET TYypOYJEHTHOCTh B KOJIOAIAX, YTO IPUBOAKUT K 3a060py 3arpss-
HEHHOI BOJBI C IPUMECHIO TIeCKa ¢ MOPCKOTo AHA. Ilecok 3abuBaeT KaHaJIbl, UCIIOJIb3yeMbIe B
TEXHOJIOTUYECKOM TIPOIIECCE, a TAK/Ke MOPTUT MeMOPaHbl 0GPaTHOTO 0CMOCa.

Pemenue

B rteuenne 2006 roga komimieke SET DVR momnroctbio 600 KBA Obl1 ycTaHOBJIEH Ha 3aBOJIE 110
OIPECHEHUO MOPCKOIA BOJIBI C 1EJIIO TIOIEPKAHNS CTAOKIBHOTO YPOBHS HAIPSIAKEHNS TATAHUS
B IIEIISAX PErYJIATOPOB CKOPOCTH HacocoB.C Tex 1op yaanoch u3bexkarh HEKOHTPOJUPYEMOI
OCTAHOBKH U 3aITyCKa HACOCOB M3-3a ITPOBAJIOB HAIIPSIKEHMS B TUTAIOTIEH JIMHUH.
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b) TKUNH nanpsixenueMm 6,3kB u momHocTtsio 2,4AMBA

3as00 no npouseodcmaey sodopooa (upmor CarburosMealicos) 6 2. Tappazona

Carburos Metalicos — ucnanckas kommanust, npuHaiexaias Air Products Group. Y a1oii
TTPOMBITIIZIEHHOH TPYTITIBI €CTh 3aBOJ TI0 TPOU3BOACTBY Bojoposia B Tapparone (Mcmanms),
KOTOPBIiT MPUKPEIUIEH K CAMO BasKHOIT TPYIITIE UCMAHCKUX HedTernepepadaThIBAIOIIIX 3aBOI0OB
(HII3), npuHamiexanux KoMmmaaun Repsol. 3aBoj1 10 TPOM3BOACTBY BOJOPO/IA TIPEAHAZHAYCH
JUIST TIPOM3BOJICTBA M MTOJIaui BOAOPO/IA HA TIOCTOSTHHON OCHOBE Ha HedrernepepadaThiBArOIINAI
3aBojI. 3aBoj paboraeT 24 yaca 365 qHel B rojy, obecrieunBas HEITPEPBIBHYIO M0jIauy BOJOPOIA
k HII3, T.e. mocTaBsieT chipbe, aGCOTIOTHO HEOOXOAUMOE JIJISI OUMCTKH HEPTH.



IIpo6iema
HeCMOTpH Ha TO, 4TO 3aBO/[ 1O IMPOMU3BOACTBY BOAOPOJa IMOJJy4dYaeT 3JI€KTpOCHa6>KeHI/Ie
HEToOCPEeACTBEHHO OT 9HEPIrOCUCTEMbI, BO3/AyIITHbIC JINMHUN KOTOpOfI 3aXO[AT PAMO Ha T'TITI
OYUCTUTEJIBHOI'O 3aBO/la Repsol, TEXIIpoIiecc He I/136aBJIeH OT TTPOBAJIOB HAIIPAKEHWA I‘]Iy6HHOfI
10 50 %, BbI3BAHHDLIX B TOM YMCJIE€ N ITyCKaMW HEKOTOPbIX MOITHBIX [[BI/IraTeJIeﬁ, pacIioJjio-
JKEHHDBIX B IIE€XY OYMCTKUN He(i)TI/I. KpOMe TOTO, ITPOBaJIbl HAIIPSAKEHUA CBA3aHbl C TEM, YTO BJI
PACIIOJIOKEHDBI B 30HE, I'/Ie JIETHWE I'PO3bI YaCTO BbI3bIBAIOT ITPOBAJIbl HAIIPAKEHUA.

[Ipotiecc MPoU3BOACTBA BOAOPO/IA CBsA3aH ¢ PabOTON HEKOTOPBIX MOIIHBIX AJIEKTPOJBUTATENEH,
pabotaionux Ha cpeareM(6,6 KB) HanpsKeHNM, CUCTEMbI BO3OYK/ICHUS U YIIPABJICHNSA KOTOPHIX
YYBCTBUTEIBHBI K TAKMM MPOBAJIAM HANPSKEHUs1, Korja ux riyouna nuke 12-15 %. B atux
CJIyUasax AIeKTPOABUIATe/ I OCTAHABIMBAIOTCS Jist obecrieueHnst H6e30acHOCTH POU3BOJICTBA
(BOZIOPOI 0YEeHD B3PBIBOOTIACHBIH TIPOIYKT ), T.€. ITpeKpaiaeTcsd moctaBka Bogopoaa #a HI13, uro
BBI3BIBAET COOM TEXHOJIOIMUECKUX MPOTIECCOB (Upe3Bbryaiinyio cutyaruio) va HIT3.

TMocsencTBUST HE3ATUIAHUPOBAHHOTO OCTAHOBA CyIecTBeHHbIe: st 3aBojia Carburos Metalicos
TpebyeTcs TOJHBII IeHb, YTOOBI I0OCTHYb HOPMATLHOTO PEKUMA M HAYATh MOCTABJATH BOIOPOJL
Ha ouncturenbyio auanio HII3, a HII3 tpebyercsa npubausureabno 3 aHs, 4TOObI
nepesarycTiTh BECh MPOIECC OUMCTKU MPOAYKTa. ITa MpobiaeMa BBI3bIBAET TaKKUe BBICOKUE
SKOHOMUYECKHE TOTepH, YTO BO3BpallleHne MHBECTUINI B pe3yJbTaTe MOCTABKH KOMILJIEKCa
SET DVR cocraBuio meHee IByX JieT.

a) 6) B)

Puc. 15. Cocmas xomnnexca /IKHUH:
@) 0CHOBHOE CUL0B0E 000PYO0BAHIE OUHAMUUECKOZ0 KOMNEHCAMOPA UCKANCEHULL HANPANCCHUSL;
6) pacnpederumenvioe ycmpoucmeo cpeonezo HaANPIHCeHUsL;
8) numarowui mpanchopmamop nanpsicenuem 6600,/400 B u sorvmodobasounvie
mparncgopmamopvt nanpsixcenuem 6,6 kB.
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Omucanne nponecca
Jlng sneprocuabkeHus 3aBOJa MO0 MPOU3BOJACTBY BOJOPOJA €CTh JiBa MUTAONIUX BBOJA,
KQK/BIN M3 KOTOPBIX TIOJKIIOUEH K Tpanchopmaropy HanpsikenueM 6,6 kB 1 momHnocTwio 2,1
MBT u criocoben obecnednTh Bee TTOTPEeOHOCTH ATEKTPOCHAOKEHIS TOTpebuTeeii.

[1711 31U THI TEXHOOTMYECKUX TIPOIIECCOB MOJIYYEHsI BOIOPO/IA, BKIIOUYAsT 3JI€KTPOIBUTATEI
uanpsokenneM 6,6 kB, 6b11 yeranosiaen komiieke SET DVR HOMUHAIBHO MOITHOCTBIO 2,4
MBT, 4ro rapanTUpOBaIO Ha 3AIIUINIAEMOI HATPY3Ke ycToiunBoe Hanpsokerue 6,6 kB (= 1 %),
JIasKe eCJIN TIPOBAIBI HATTPSKEHMsT cocTaBsimn 40 % oT HOMUHATA.

Kommzexe SET DVR Briiogaer Gaifliac 1 3aliuTHble yCTPOMRCTBA, HEOOXOANMBIE /IS TOTO, YTOOBI
HE TIOTePSTh OTePaTUBHOCTD 0OcTy KuBanus U pabotsl habpuku. Kommexe SET DVR sarmuimaer
rJIaBHBIE KOHTPOJIJIEPHI U 3JIEKTPOABUTATENIN HanpsikenueM 6,6 kB, obecrieunsast hyHKITH-
OHUPOBAHME TTPOU3BOJCTBEHHOTO MPOIECcCa 3aBOJAa HEMPEPBIBHO MOYTHU IEJBIH TOJ, 3a
UCKJTIOUEHUEM TIPOPIIAKTIIECKUX PabOT Ha TEXHOJOTHYECKUX JIMHUSIX U B 3JIEKTPOYCTAHOBKAX.
25-ro mapra 2013 66110 4 roa yenennoii paborsr Komiuiekca SET DVR, kotopsiii obecrieunt
HETIPEPBIBHOCTD TEXHOJIOTUYECKOTO TIPoIiecca Py MHOTOYHMCTIeHHBIX (cBbIte 20 B TOM) Caydasx
KPATKOBPEMEHHDBIX HAPYIIEHU 9JIEKTPOCHAGKEHUS U3-32 TIPOBAJIOB HANPSIKEHUST B CETH.

CocraB KoMILIEeKCa

Komrmuieke SET DVR momntaoctsio 2,4 MBA u nanpstkenuem 6,6 kB, Briiouaer:

—  Beronnoe 3nanue pazmepom 11960 x 2620 x3 600 mm (mmHa X MIMPUHA X BBICOTA) JIJIs
pasMeleHns OCHOBHOTO CUJIOBOrO 060PYAOBAHUSA JUHAMHYECKOIO KOMIIEHCATOPA
UCKAKEHUH HATPSLKEHUA.

—  Beronnoe 3nanue pazmepom 7024 x 2620 x 3600 MM (uinHa X MIKUPUHA X BBICOTA), /I
pasMeIeHnsT PacIpeeTUTENHHOTO YCTPOHCTBA CPEHETO HATIPSIKEHUSI.

—  bBeronnoe 3nanue pasmepom 7024 x 2620 x 3600 MM (uinHa X MIKUPUHA X BBICOTA), /IS
pasmemenus Tpancdopmaropa 6,6 kB/400 B u BorbTom06aBoYHbIX TpaHCHOPMATOPOB
HarnpsokenveM 6,6 kB.

B) JAKUH unanps:xenuem 20kB u mourHoctsio 3,6 MBA

3as00 no npoussoocmay niacmmacc (pupmvr Sotrafa SA) Ucnanus

Omucanue npoiecca
Kommanus Sotrafa SA unrerpuposana B rpyiny Armando Alvarez Group u siBisieTcst Beayieii
KOMITaHHEH B CEKTOPE TIPON3BO/ICTBA TJIACTMACC, KOTOPAs CIIEIMATM3UPYETCsI HA TPOU3BO/ICTBE
TITACTMACC JIJIsT CEJTBCKOTO X03IHCTBA, JKITBOTHOBOZCTBA U CTPOUTEBCTBA.

IIpoGaema
HenpepsIBHBII TIpoIlecC U3TOTOBJIEHMS IMJIACTMACC HAa 3aBOJIe, PACIIONIOKEHHOM B JXH/IO0
(Almeria) Vcmnanus, oueHb YyBCTBUTENEH K IIPOBAJaM HAIPSIKEHMS, UYTO SABJISETCS 00Iei
npobIeMOi BeeX MPEANPUATHH B TaHHOM PETHOHE.

Haunbonee BaskHOI 4acTbIO IIPOU3BOACTBEHHOIO ITPpOIECCa ABJIACTCA HArpeB TMOJJMHUITUJIEHA 3a
CUYET KOHBEKIINN BO3/1yXa, KOI'/la IIJIACTUK YBEJIMYNBACTCA B pa3dMepPe Ha HECKOJIBKO (1)yTOB. HpI/I
ITpoBaJIaX HAIIPSAYKEHN S OH OCTbIBACT /10 ITPpOoIeCCa CKJIa/IbIBaHWA. Bo BpEMs KPAaTKOBPEMEHHDBIX
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HapyIIeHui 91eKTPOCHAOKEHNST 1 HEOKUIAHHON OCTAaHOBKH MPOIIecca TIJIaCTHK MOTagaeT Ha
9KEKTOPHBIE CcOoTIa 1 3acopsieT ux. Korga o6opyioBatue ocThIBAET — 9TO MPUBOKT He TOJIHKO
K MPOU3BOACTBEHHBIM MOTEPSAM, HO U TpeOyeT HeCKOJbKUX YaCOB JJIs OYUCTKU BCETO
nocTpaaBIiero o6opyI0BaHus.

Pemenue
C konra 2012 ropa cmontuponan komiiekc SET DVR mornoctsio 3,6 MBt u nanpsokenvem
20 xB. KoMmILeke pacmosioskeH Ha MOACTAHIMU 3aBOa TaKUM 00pasoM, 4TOOBI BCE UyBCTBH-
TeJIbHbIE K MCKayKEHUSAM HaIlPSZKeHUst oTpedrTe I ObLIN 3alUIleHbl, TIPOU3BOICTBEHHBIN
IPOLECC HE MPEPBIBAICS, U 3aBOJ, HE TepIIes YOBITKOB U3-3a IPOBAJIOB HAIIPSIAKEHII.

a) 6) B)

Puc. 16. Cocmas komnaexca /IKHH mownocmoro 3,6 MBm u nanpsiicenuem 20 xB:
@) 0CHOBHOE CUL0B0E 000PYO0BAHIE OUHAMUUECKOZ0 KOMNEHCAMOPA UCKANCEHULL HANPANCCHUSL;
6) enewnuil sud JKHUH;
6) numaiouguil mpancgopmamop nanpsinceruem 20000,/400 B.

CocraB KoMILIEKCa
Komiuieke SET DVR momnaoctsio 3,6 MBA n nanpsikenuem 20 kB, Bkiouaet:
—  pacrpeneNuTeqbHOe YCTPOUCTBO CPEHEr0 HAMPSIKEHNUST;
—  Tpancdopmarop 20 kB/400 B
— ¥ BOJbTOZ00ABOUHBIE TpaHC(hOpMaTOphl HanpskeHneM 20 kB.
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CEPTUPUKAT COOTBETCTBUA
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CUCTEMA CEPTU®UNRAIIAN T'OCT P
OEJEPAIIBHOE ATEHTCTBO 110 TEXHUYECKOMY PETYJIMPOBAHUIO 1 METPOIIOIN

CEPTUPUKAT COOTBETCTBUA

Ne  pocc ES.MM04.B00382
Cpox peicTeus ¢ 31.01.2012 s 30.01.2015

0454192

OPTAH MO CEPTH®UKALIMHN per No POCC RU.0001.11MM04.000 «HTL{ CTAHJAPT U
KAYECTBO», 115114, r. Mocksa, [lepbenesckas Hab. . 11, nomeuenne 49, ren. (495) 668-08-39. pakc
(495) 668-08-65, E-mail zakaz@ntc-sk.ru.

HPOAVKLMSA Jiyyamuaeckuit KOMITEHCATOP HCKaKeHHH HANPSIKEHHs THIA . .
SET DVR (o 1 kB). . Kop, OK 005 (OKII):

CepuiHBIH BBITYCK.
: : 343300

COOTBETCTBYET TPEBOBAHUSAM HOPMATHUBHBIX AOKYMEHTOB

TOCT P 51992-2002 koa TH BOA Poccuu:

8537100000

U3TOTOBUTEAD «7ZIGOR CORPORACION, S.A.».
Anpec: C/Portal de Gamarra, No.28 01013, Vitoria-Gasteiz (Alava), Spain, cnanus.

CEPTUDHMKAT BBIAAH (7]GOR CORPORACION, S.A.».
Anpec: C/Portal de Gamarra, No.28 01013, Vitoria-Gasteiz (Alava), Spain, Mcnanust.

HA OCHOBAHUH porokomna ceprudurannonsbix nenpirannii No 176-218 or 31.01.2012 r.
Hcnsirarenshas nadoparopus 3A0 «Mcnwitatenshbii Leatp Texnnuecknx M3Mepennii, bezonacHocth u
Paspabotok» (3A0 «TUBP»). per. Ne POCC RU.0001.21MJ144 ot 08.04.2011, anpec: 125635, r. Mocksa,
yi. AHrapckas, 1. 10

AOHOAHHTEA]’HAH MHO®OPMALMS \feoro panecenns 3Haka COOTBETCTBHA: 3HAK COOTBETCTBHA MO
) 60792 HaHOCUTCA HA KOPIYC M3AeNHs U (HIIH) B OKCIUTYAaTALMOHHYIO A0KyMeHTalHio. [TocTaBiumi:

B ‘i 111250, r. Mockea, yn. KpacHokazapmennas, 4. 17, crpoenue 8.

3 W
PyKoBOAHTEAB OpraHa ‘ M_mu%m“?u.-

DKCHepT V&’ &3‘41%%——*‘

NOAMKHCEH

o B0 THIT, £, Mocxna, 2008 7.




AEKNTAPALIUA O COOTBETCTBUU

JEKJIAPAIINASI O COOTBETCTBUH
000 «HITK IMpomup»

HARTHOBARIE OPTAHIAIBLMN A asiiie, s,

OI'PH 1077757490458; HHH 7722616024
CHENEHMA O e {2 L M
111250, r. Mocksa, yn. KpacrokasapmenHas, 1. 17, crpoetne 8, tenedon (495) 979-89-44

anpec., Tonedios, dasc

it wossop}

B nuue JKykosa B.A.

ACNINOCTE., PAMHNHE, WUR, OTYECTRO PYCBOINTENS ORTAHMIALMN, OT WUEsH EDTODOR NOHHNIBETCR LENEDM MR
3anBnseT, YTo
Hunamuuecknit komnencatop nekawennii Hanpsxenns Tuna SET DVR (ot 1 kB)

T, Mapea . 3

Cepuiinblii BoImycK

SHRJEHIEN O COPHE0M BRITYCER HAN ABPTAN (SOMED NBETMI, HOUSHN AXIEMMIL, PEEEnITM 1OON0PE [KONTRAKTA, MAENATHAR,

Warotosutens «ZIGOR CORPORACION, S.A.».

HANIEHOBASIE WIOTORNTENN,

C/Portal de Gamarra, No.28 01013, Vitoria-Gasteiz (Alava), Spain, Mcnanus

CIpamL 1 T.0.)
Kop, OK 005-93 (OKM): 34 1470
Kog TH B30 Poccuw: 853590 000 0

COOTBETCTBYeT TpeGoBaHUAM
'OCT 14693-90 (.n.n. 2.8.1 — 2.8.9, pa3sa. 3): TOCT 1516.3-96 (n. 4.14)

A nywETon T , eanep ann panoi

Hexknapauua npuHATa Ha OCHOBAHWUM

NpoTOKO/a CepTHHKALMOHHLIX ucnbiTanuii Ne 177-218 o1 31.01.2012 r. Mcneitatenshas naboparopua 3A0 «McnbitatensHblii
Lenrp Texunueckux Mamepennii, Besonacwoctn u PaspaBotokn (3A0 «THEP»), per. Ne POCC RU.0001.21MJ144 ot
08.04.2011, agpec: 125635, r. Mocksa, yi. Aurapekas, 1. 10; neknapauun coorsetctsus EN ot 16.03.2009 r.

PR ApAHATIR

Oar. TMA Aeknapaumm: 28.02.2012
AQROTBeTcTBnn AeicTBUTeNbLHA Ao: 27.02.2015

e\

Kykon B.A,

04 WHULWanel, hamunua

CBékeJuﬂ 0 perucTpauuu gexknapauum o COOTBETCTBUM

W AROC OpFANE , 3ap PP
115114, r. Mocksa, [lepGenenckan nat. 1. 11, nomewenne 49, ten. (495) 668-08-59, dakc (495) 668-08-65. E-mail eakazi@ntc-sk.ru

pprper=No POCC RU.0001. 1 1MMO4 seinan 13.04.2010r. MenepantibiM areHTCTBOM 110 TEXHHYECKOMY perynupoBaHnio

08.02.2012, peructpayuonnbiii Homep geknapaumn POCC ES.MMO04.J100326

aata " e

t%//é/ A.A. LlinTos )

nognucs MHUUMans!, (hamunisA pYKOBOAWTENA OpraHa no cepTudukaLmm
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MPUNOXXEHMUE 1. OnpocHbiit nuct nocrasku IKUH

OpraHusaums:

MecTo HaxoXaeHuA:

Ten. /IDakc

E-mail:

L. ITuraromas ceTh

1.1 | Hanpszkenue B Touke noaxmodenus JIKMH. kB

1.2 | Jlonyetmoe najieHne HaIpsuKeHUs TpU IYCKe STIeKTpoiBUraTerneii, %o

1.3 | TlpeacraButh OJHOMMHEIHVIO CXEMY SIEKTPHUCCKHX COCIMHEHMIT

1.4 | Kakue apyrue notpeSHTENH ViKe NOKTIOUEHBI K pacripe/[yeTpoiicTBY,
Kakasg uX cyMMapHas notpedigemMas MOIHOCTE?

2. TEeG!emaa KoOMneHcauud nageHnda HanpsaxXeHud Ha CTOpoHe Harpy3kKku

2.1 | Tpex¢asuble mpoBaibl HAPKEHUS, %o 130 | || 40 |
2.2 | TpexdasHble npoBalibl HapsKeHUA, Apyrue TpeboBaHus,
2.3 | Oanodasublie poBassl HapsKeHus., %o | 50 | I
2.4 | OanodasHble POBaIbl HAIIPAKEHU, JApyriue TpeOoBaHus
2.5 | IlpogomkuTe bHOCTh TpeXas3HbIX POBATIOB HANPS/KEHHUS, MC
2.6 | IlpopomkutenbHOCTh 0AHO(A3HBIX IPOBAIOB HAIPS/KSHH. MC
2.7 | Yerpanenne HeOananca (a3 (HeCHMMETPHH HallpsA/KeHHA) U (IIHKepa | Jla | I
2.8 | Jlonmyetumas JUIMTENLHOCTE IIPOBala HANIPA/KEHU s, MC
2.9 | HomunanpHas MOIIHOCTS 3aiuinaeMoii Harpyskn, MBA
2.10 | Kondduument mormpocT, o.e.
2.11 | IoakmoueHune ES
2.12 | Jla | |
3. Yci1oBHs OKPVZKAIONIEIT cpe/Ibl I TPeGOBAHIISE K 000PV/IOBAHIIO

3.1 | YpoBeHb 3arpA3HEHHOCTH OKPYIKAIOIIEH CpeJibl
3.2 | IlpeanonaraemMoe MecTO pa3MeleHust 000pYTIOBaHUS
3.3 | Temmepatypa okpyskaroieii cpepl, °C
3.4 | BeicoTta HaJl ypOBHEM MOpPS. M <1000
3.5 | TpeGverca mu Gaitnac auia obenykuBanus JJKMH u cozganus Buaumoro

pa3pbiBa’? Ja |
3.6 | Iocneporarenbuniit untepdeiic RS -485 (cerepoit kabens) nnn Ethernet
3.7 | IIpotokon oOMeHa JaHHBIX
3.8 | XpaHeHus KypHaja HEUCTIPABHOCTEH € VKa3aHHEM JIaThl M BPEMEHH o]

HEHCIIPAaBHOCTH
3.9 | Banuch ocumiiorpaMm coObITHI Ta| |
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NMPUNOXXEHUE 2. TexHuueckoe 3apaHneHa noctasky IKUH 380 B

HaumenoBanue mpeanpusTus

Hanmenosanne 3axkasuynka

Mecronooxenue oObeKTa [Murarontuii pugep JTUHUN TPOUZBOJICTBA ....oevveenrenens
MTPOEKTUPOBAHUS Hanpsikennem 3808

Bup crpoutenbcTBa PekoHcTpyKITHs, 10060pyI0BaHITe

CraanitHOCTh TTPOEKTUPOBAHUS BpInosTHUTD TPOEKT TPUBS3KN U BHEJIPUTH TMHAMUYECKUN

KOMTICHCATOP UCKAKEHUT HATIPSKEHUS JIJIST 3aTUThI
YYBCTBUTEIBHON K MCKAKEHUSIM HArPY3KHW HA OTXO/1IEeM (duzepe
K JITHUW TIPOUBBOJICTBA «.ovvvreererenes

Hasuavenune mpoekTupyemMoro 1. TloBblllleHIE HAEKHOCTH PAbOTHI AIEKTPOOOOPYIOBAHUS TIPU
TIPETPUSTHS KPaTKOBPEMEHHBIX HAPYIIECHUSX 9JIEKTPOCHAOKEHMSI
(xomiLiexca, 0ObeKTa) BO BHeIHUX UTAOMKX ceTaX OO0 ", "

2. TloBbllieHne YPOBHEH OCTATOUHBIX HAMIPSIKEHWH B y3J1aX
HArpy3Ku, COKpaIlieHue BPEMEHH TTEPEXOHBIX MTPOTIECCOB U TIOTEPh
MTPOM3BOJICTBA 32 CUET UCKIFOYEHUS OCTAHOBOB MEXaHU3MOB
NP KPATKOBPEMEHHBIX HapyIeHustX asiekrpocHabskerust (KHI)

OcHoOBHBIE HATIPABJICHUS, 1. Mecro ycranoBku /IKWH omnpenenmnts MpoeKToM, perieHme
COCTaB M KpaTKasi COTJIACOBATDH € 3aKA3UMKOM
XapaKTepUCTHUKA TIPOEKTa 2. O6ecrieunts ¢ iomotipio JJKMTH paboty satuiiaeMoil Harpysku

(371K TPOOGOPYAOBAHIS TIOTPEOUTEIIST UITH JIMHUY TPOM3BOJCTBA
.................. ) LIS CITEYIONINX PEKUMOB:

— JUIATEJIHHO MIPU MPOBAJIAX HAMPsiKeHUs TiyouHoit 10 30 %

— mTesabHOCThI0 30 ¢ TIPU MPOBAJIAX HAMPSIKEHUST TIIyOUHOI
ot 30 10 40 %

— ¢ yaep:kanreM Ha Harpyske Hanpstkenus 0,9UHoM B Teyenue
30 ¢ npu mpoBasiax HapsoKeHust TayouHoit ot 40 10 50 %

3. TIpemycMOTpeTh MPOEKTOM MEPeXo]] Ha Oalliac Py CHUKEHUH
Hanpsikennst Ha BBozie JIKMH cBoime 50%

4. Ycrpoiictso JIKMH nomxHO BBIIEPKUBATH TIepEHATTPSIKEHIE

qura Besmmumnont 110 % -30¢; 150 % -1 ¢

CrabuibHoCcTh BBIX0AHOTO Hanpsukenus JJKITH £0,5 %

Bpems peaxiuu ycTpoiicTBa Ha mpoBas — < 3Mc

7. Pabota ycTpoiicTBa PU CHIKEHUHN TTATAONIETO HATIPSIAKEHIIST
JOJTKHA 00eCTIeunBaTh YPOBHU HAMIPSIKEHUST HA CEKITUY TIHH
sammuaemoit Harpysku B coorserctsuu ¢ TOCT P 54149-2010,
MO3BOJISIONINE YAEPKUBATH B pabOTe MEXaHU3MbI

SIS

Cozepsatue makera 1. O6beM oKyMeHTaIMK PAbOUETo TPOEKTA TOJKEH OBITh
JOKyMeHTaIu paboyero JIOCTATOYEH /IS BBITIOJHEHNST PabOT MO BHEPEHUIO TEXHUYECKIX
IIpoeKTa pereHnit

2. JToxyMmeHTaI#st pabouero MPoeKTa JOKHA BKIKOYATH:

2.1. Texuuueckoe 3ajaHrie Ha pabOUNI MPOEKT

2.2. TlpuHIUNUANbHbIE OJHOJTMHEWHbBIC IEKTPUIECKIE
CXEMbI, CXeMbI KOMIIOHOBKH, UCIIOJTHUTEJIbHbIC pa60tH/Ie
CXEMbI IEPBUYHLIX YW BTOPUYHBIX HpI/ICOGI[I/IHeHI/Iﬁ,
TEXHUYECKIE MACTIOPTa 3aBOJI0OB-M3TOTOBUTEIEN
OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS

2.3. Cxewmnl pasmentenus: JIKVH u ero cocraBisionmx
¢ yKazaHueM (yHKITIH
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3. Bcst mOKyMeHTATNST TIO TIPOEKTY MOKHA OBITH MPEICTABIEHA
Ha OyMaKHOM HOCHUTEJE B TPEX HKIEMIUIAPAX U HA ANEKTPOHHOM
HOCHTEJIE B 2-X HK3EMILIsIpax

4. Bce cxemsl o /KM H u ero mpuBsS3KY K CYIIECTBYIONINM
3aIUTaM JIOJKHB! OBITH BBITTOTHEHB! 1 IPEIOCTABIEHDI
B 9JIEKTPOHHOM BH/IE

5. VHCTpyKIMu 110 9KCITyaTaln, TeXHIIECKOMY 1 OTIePaTHBHOMY
obcyskuBanuio yerpoiicrsa JJKITH

9. | TpeboBaHuUs 10 MEXaHUBAI[UH Pemenns 10KHBI YYUTBIBATH HOPMBI TT0 OXpaHe TPy/ia U BKIIOUATh
TPYIOEMKHUX MPOIECCOB B cebst HeOOXOIMMbIE CPEICTBA aBTOMATU3AIMH U WHANKATIIHN,
KaK JIJIsT OTIEPATUBHOTO 0OCTY;KUBAHUST, TAK U JIJIST BHITTOJTHEHST
PEMOHTHBIX PaboT
10. | Tpebosanus 110 paspaboTke CornacHo IefCTBYIONINM HOPMaM U IpaBuiiaM Poccutickoii
UHKEHEePHO-TEXHIYECKIX Denepariun, BKIIOYasT HOPMATUBHO-TEXHIYECKYIO TOKYMEHTAIIUIO
MEepPOIPUATHH TPakIaHCKON Pocrexnanzopa
00OOPOHBI 1 MEPOTIPUSITHIA
10 TIPEYIPEKIEHUIO
YPE3BBIYANHBIX CUTYaITIH
11. | Ucxommble maHHbIC IS CormacHo 3ampocy ot McnomauTrens
IIPOEKTUPOBaHNM, BbllaBa€MbI€
3aKa3uYnKoOM
12. | Ocobbie ycroBus 1. PaspabarbiBaemMast IOKYMEHTAITHS TOJKHA COOTBETCTBOBATD

TpeOOBAHUSAM JEHCTBYIONINX HOPM U IIPABUJI IO TIPOMBITIIEHHO
6e3011aCHOCTH, TPOTUBOIOKApHOI OesonacHoctr, CHull,
CaHTTuH, tpeGoBanuii DeiepaybHBIX 3aKOHOB U JIP. HOPMATUBHbIX
JOKYMEHTOB

2. OcHOBHBIE TEXHUYECKHE TPeOOBAHKS COTIACOBLIBAIOTCS C
3aKa3uynKaMu TMOITAITHO B YCTAHOBJIEHHOM TIOPSIIKE

3. Bce ummopraoe 060pyI0BaHNE U MATEPUAIIBI, IPEYCMOTPEHHbIE
MPOEKTOM, JIOJLKHBI ObITh ceprudurposatsl (TOCT P)

I'maBHbBIN 9HEpreTUK

CornacoBaHo:
TnaBubIlT UHXEeHED
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