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BBEAEHUE

HeBo3MoxHO mipeacTaBUTh ceOe Hally CEroJHSIIHION XU3HL 0e3
ANIEKTPUYECTBA. YHHUBEPCAIBHOCTh B MPUMEHEHWH, HU3KAsl CTOUMOCTb,
MPOCTOTa TPAHCHOPTUPOBKK TMOTPEOUTENIO CAETaIN  AJICKTPOIHEPTUIO
HEOThEMJIEMBIM  aTpUOyTOM  OKpykaromiero wmupa. Mcnonb3oBaHue
AJIEKTPOIHEPTUM CTAJIO0 HACTOJBKO OOBIIEHHBIM, YTO MBI YK€ He oOpariaem
BHHMaHUs Ha CBOI 3aBUCUMOCTh OT DJJEKTpUuUecTBa. TOJIBKO JMYHOE
CTOJIKHOBEHHE C TIEPeOOSMH B CETH JICKTPOIUTAHUS WU UX MOCIICICTBHSIMHU
(3acTpsIBIIMEI Mexay dTakamu JUPT, moTeps WHPOPMAIMK B KOMITBIOTEpE,
HEJJOCMOTPEHHBIN TeJiecepral) 3acTaBisieT HAC Ha BpPeMs BCIIOMHHUTH 00
JTOM.

YnpoieHHO nporiecc MIPOU3BOJICTBA u TPAHCTIOPTHPOBKH
ANEKTPOIHEPTUM BBHITIISIAUT CJIACAYIONIUM 00pa3oM: Ha DJJIEKTPOCTAHITUSAX
MEXaHHYeCKas, TCIUIOBas, aTOMHas WM Jpyras SHEPrus MpeBpamiactcs B
AIEKTPUUYECKYIO, 110 JIMHUAM JJICKTpoTepeaad mepeaeTcs K moTpeOuTeNsmM u
HETMOCPEJACTBEHHO Tepe]] MCTOYHUKAMU €€ MOTpeOsIeHus mpeodopasyeTcs B
HYKHBIW CTaHAAPT.

B Poccum cranmapT OBITOBOrO  DJICKTPOIMTAHUS  CICAYIOIIUN:
nerictByromee Hampspkenne 220 B +10, —15 %, gactora 50 T'm £ 2 %,
K03 puUIMeHT HECUHYCOUIaTbHOCTH JUTATETHHO JI0 8 % "
KpatkoBpemeHHo — g0 12 % ('OCT-13109-97). Takum o0pasom,
HaIpsDKEHWE B CETH JIOJDKHO MEHSTh CBOE 3HAUCHHE IO CHHYCOHJE C
nepuogom 1/49-1/51 c., naxoautbes B npeaenax 198-242 B u otnuvarbes 1o
dbopme oT uearbHON CHHYCOU LI He OoJiee yeM Ha 8 %0.

Bce  anexkrpompubopbl  paccuuTtaHpl  Ha  pabOTy  OT  CETH,
yIOBIICTBOpSIONIEH TpeOOBaHUSAM CTaHAAapTa, W 000N TOJb30BaTENh
JIOJDKEH 00eCeuuTh COOJII0ICHUE YCIIOBHI MX DKCIUTyaTanui. B mpoTuBHOM
clly4yae TPOJABIBI W IPOM3BOJIUTENN DJIECKTPONPUOOPOB HE OYyIyT HECTH
OTBETCTBEHHOCTh 3a KauyecTBO HX paboTel. O BO3MEIICHUH KOCBEHHOTO
ymiepOa, BBI3BAaHHOT'O HEeTPaBHJIBHBIM (GYHKIIMOHUPOBAHUEM
AIEKTPOOOOPYIOBAHMS, PEYN BOBCE OBITH HE MOXKET (JOCTAaTOYHO MOYUTATh B
J1000M TapaHTHIHOM COTJIAIICHUH MMYHKT 00 OrpaHUYCHUH OTBETCTBEHHOCTHU
MIPOU3BOJUTETIS).

K coxanenuro, 1o pa3Iu4yHbIM NPUYMHAM  XapaKTCPHCTHKH
ANCKTPUUYSCKOM CETH, THUTAIOMICH Bamie o0OpyJAOBaHHWE, HE SBISIOTCS
CTaOMIBHBIMU. Bce OTKIOHEHWS BEIWMYUHBI WM (DOPMBI ITOJAaBaeMOTO
HaIpsDKCHUST OT TPEOOBAaHMMA CTaHAApTa TPHHATO HA3bIBaTh HCKAKCHHSAMU
00 TOMEXaMHU.

K cuyacteio, B HacTosIiee BpeMs CYIIECTBYeT OOOpyJAOBaHHE U
MOAXOABI, ITO3BOJIAIONINE CIHPOCKTHPOBATH W CO3JaTh aBTOHOMHEBIC
JIOKaJIbHbIE CUCTEMBbI OecriepeOOMHOr0 IHEProcHa0X EeHUs, 00eCeUNBAIOIINE
HE3aBHCHMOCTh ITOTPEOHMTENICH DICKTPOIHEPTHH OT IIOMEX B OOBIYHOMU



sHeproceTd. B 3aBucumocTH OT Kijacca oOOpyAOBaHMS M KOH(Urypauuu
TaKM€ CUCTEMbl B COCTOSHMM HEWUTpaln30BaTh JMOO Bce, JHUOO TOJBKO
onpeneseHHbId Habop momex. Ha 3amane 310 o0opynoBanue o003HAaYaeTCs
ab0pesuarypoit UPS (Unineraptble Power System wnu Supply). B Poccun
HET YCTOWYMBOTO Ha3BaHWs, B TUTEpAType BCTPEUAIOTCS TaKue Ha3BaHUs, KaK
ABII, BUIIL, BbII, WIIb, WBII u ap. B npambHeiimem ™Mbl Oyaem
npuaepxuBatbess TepmuHa UBIL (uctounuk OecrniepeOOMHOrO TUTAHUS) U
CBII (cuctema GecriepeOOMHOIO MUTAHMUSA).

CoBpeMEHHBI YPOBEHb TEXHOJOTHUHU U Ka4ECTBA HCIIOIB3yEMOTO B 3TUX
cucTeMax oOOOpyIOBaHHUS TO3BOJISIET 3aTpauyrMBaTh Ha WX 3aKyNKy W
OKCIUTYaTaIlMI0 CyMMBbI, HECPAaBHUMBIE C TIOTEPSMHU, KOTOPHIX OHU MO3BOJISIOT
n30exars. llpuMeHeHHe TaKMX CHUCTEM C (UHAHCOBOM TOYKH 3PEHUS
no00HO CTpaxoBKE, C TOW pa3HUICH, YTO NPU TPABHIBHOM IOCTPOCHHH
CUCTEMBI CTPaXOBOU CclTyyaii HUKOT/Ia HEe HACTYTIAET.

1. ITPOBJIEMBI B 9JIEKTPOIIUTAHUU OBBEKTOB
TEJEKOMMYHUKALIUHN

Ha cerognsimauii 1eHb MBI TIOJTHOCTBIO 3aBUCHMBI OT 3JICKTponuTanus. U
HE00X0AUMO YTOOBI JIEKTPOIHEPIHsi, BhIpadaThiBaeMasi MCTOUHUKAMU TTUTAHMUSI,
OblJ1a KAYECTBEHHOM M HEMPEPBIBHOM, TIOTOMY YTO 3TO MTPaeT PEHIAOIIYI0 POJIb
JUIS KOMITAaHUH, 111 0€30MMacHOCTH JIFOACH Il XpaHeHHUS U 00paOOTKH JTaHHBIX
U JUIsi KOMMYHHMKanuv. B Tabi. mpuBeneHbl pa3inyHbIe HapyIieHus (¢
OMHMCAaHWEeM W BIMSHHUEM) B JJIEKTPOCETH, KOTOPBIE MOCTOSHHO IOJBEPraroT
OTIACHOCTH 3JICKTPOHHOE 000pY/I0BaHHE.

Tao0mnuma 1

Hapymenue

[Ipyuunna

Bnusiaue

CHuxeHue ypoBHs
HaNpPsiKeHUs

KpaTtkoBpeMeHHOE MOHIKEHHE
YPOBHSI  HampsOKEHHS.  JTO
HauOoJiee  pacrnpocTpaHeHHAs
curyaist ~ (okomo 87 %).
[lpuumHBl  3TOTO  BBI3BaHBI
aKTHBAIMEH MOIIHBIX

QJICKTPHUYCCKHUX YCTpOfICTB

CHmxeHre ypoBHS HapsHKeHUs
OPUBOAUT K  HEOKUJAHHBIM
KaTacTpOPHUUECKUM CUCTEMHBIM
OTKa3aM, a TaKke K IMoTepe H
MOBPEXKICHUIO TaHHBIX




Ilepenan HanpsiskeHUst

Ilepenan HamnpsbkeHHs WU
KPaTKOBPEMEHHBIN

IIEPEXOIHBIN IIpoLEece

OTO MOXET BIUATH Ha PadoOTy
NIEKTPOHHBIX YCTPOUCTB Yepe3
CeTH NHUTaHUs, NMOBPEAUThH WIIH
HOJIHOCTBIO YHUYTOXXHUTh
KOMIIOHEHTbI U (WJIM) BbI3BATh

IIOCTOSIHHYIO nepe3arpysky I1K

IToBbIIEHHOE HANIPSAKEHUE

KparkoBpemenHoe
YBEIMYECHHE HANPSKCHMUS,
OOBIYHO JITUTEBHOCTHIO
JIECSITKH MC, BBI3BAHHOE
OTKJIFOUEHNEM MOITHOTO
JIBUTATEIILHOTO 000PYI0BaHUS

SIBnsieTcsa MpUYMHOM paHHEro
OTKa3a KOMIIBIOTEPOB U APYTUX
YCTPOMCTB U KOMIIOHEHTOB,
TPeOYIOMNUX TOYHOTO
MOJ/IepKaHUS BETNYUHBI
MUATAOIIETO HANPSKECHUS

[IIyM u 351€KTpOMarHuTHbHIE
MOMeXH B AnekTpoceTu. OHU

EMI / miym RFI

MOPOKJIAIOTCS PA3ITUYHBIM
(hakTopamMu U SBICHUSIMU

Omn6ku u ipobaemsl B [1K.
OTO MOXKET TaKKe MPUBOJUTH K
HEIPaBUILHOMY
(GyHKIMOHUPOBAHUIO
pa3IMYHbIX

ANEKTPUYECKUX

YCTPOMCTB

N3MeHeHne YacTOTHI

V3meHeHne 9acTOThl MOKET
MIPOKMCXOAUTH MTPU paboTe OT
[ IJMCTOYHMKA OTPaHUYEHHOM
MOIIHOCTH WJIM M3-3a
HU3MCHEHHSI CKOPOCTH
BpAIIIEHUS Bajia TYPOUHBI TIPH
WU3MCHEHHH Harmopa
MTOCTYIAOLIEN BOJIbI

OTH U3MEHEHMUS BBI3BIBAIOT
OIIHOKH C  MarHUTHBIMHU
HOCUTEIAMH (IUCKH, JCHTBHI U
T. I.),

Ipyrux npooiaem

pa3jIn4dHbIC BHbI




2. ClIOCOBBI IOCTPOEHUSA YCTPOUCTB U CUCTEM,
YIAYHHIAIOIIUX KAYECTBO JIEKTPOIIMTAHUA

Obecneuenue HaJEKHOTO AIEKTPOCHAOKEHUS — npobiema
MHOTOypoBHeBas. Jlaneko He Bce cOOM BbI3BaHBl IUIOXOM  paboTOi
HHEPreTUYecKux KomnaHui. Ha cyer mpsiMbIX MOCTaBUIMKOB B MOJHOM OObEMe
MOXHO OTHECTH JIMILIb <«BBIOEr» 4YacTOThl, KOTOpbli B Poccum BceTpeudaercs
KpailHe peaKo Hu3-3a J0BOJbHO cTpororo coomogenus ['OCTa. Bee apyrue
HapylIeHUs  3JEKTPOCHAOKEHUsT OOBIYHO  BBI3BAHBI COBCEM  JIPYTUMHU
npuunHaMu. OJHAKO UX MOCIEACTBUS OAMHAKOBO MAJOINPHUSTHBI, a HEKOTOPHIE
npocto  (atanbHbl. OCOOEHHO, CpBIBBI HANpPSXKEHUS WM 4YacToe M
IPOJOJKUTENIBHOE TOJHOE HCYE3HOBEHUE HAMNPSDKEHUs. Y CTPAaHUThH BIUSHUE
JaHHBIX COOEB MOXHO HECKOJIbKUMU CIIOCOOaMHU, MEPEYHCICHHBIMU HIXKE.

1. CereBoit punbTp

2. CTabunu3aTop HalpsKEHUS U APYyTrUe CpeCcTBa 3alUThI

3. Ucrounuk 6ecriepe0oitHOro MUTaHUs

C nocnenctBusiMu OONBIIUHCTBA COOEB BIIOJIHE CIIPABATCS COBPEMEHHBIE
CTaOMIIN3aTOPHI, BRINOTHEHHBIE TIO0 (eppope3oHaHCHOM TexHoioruu. Ho onu He
B COCTOSIHUM TMPEAOTBPATUTh TOCIEJACTBUSA TMPOMAJaHUS  HAMPSIKEHUS.
Hcrounuku Gecnepedoiinoro nurtanus pasubix TunoB (MBII, umu UPS — sta
aHrnMiickas abOpeBHaTypa 4acTO UCIOJIb3YeTCS B Halled JHUTEepaType) MOTYT
NIOMOYb CIIPaBUTHCA M € 3TOW mpobiiemoil. EcTh u Goiiee He3HAUUTENBHBIN, HO
opu 3TOM U 0oJiee JIOPOTOCTOSIIIUMN BapUaHT — MPUOOPECTH ABTOHOMHBIM
nu3enb-renepaTop. Ho Bce ke HamydIMM Mo COOTHOIICHUIO IIEHbl M KauecTBa
SIBJISIETCSI IPUOOPETEHUE TAPTUH UCTOYHUKOB OecTiepeOOMHOr0 MUTaHUS.

CereBble (UIABTPBI — TEXHUKA, COBEPIICHHO HeoOXoawmas  Jyis
CHa0XeHUS CTaOUILHOCTH PaOOThI CIOXKHBIX AJIEKTPOHHBIX MPUOOpOB. Eciu BB
MOCMOTPUTE Ha STUKETKY, PACIOJIOXKEHHYI0O Ha OJIOKe MUTaHUS KOMIBIOTEpA,
psgoM ¢ KabeleM TOJayd dSJIEKTPOIHEPTHH MPUHTEpAa WIM MOHUTOPA, TO
CMOYKETE HANTU HA HEW XapaKTEPUCTUKU BXOAHOTO HampsikeHus. Kak npasuiio,
MPOU3BOIUTENh YKa3biBaeT 3HaueHus mopsgka 100-240 B mpu wactore 50—
60 I'm.

[Touemy ke ykazaH quara3oH, €CJIM HOMHHAJ HANpsHKEHUS! B 3JIEKTPOCETU
coctaBisier 220 B mpu uvacrore B 50 I'u? IloTomy 4TO Tekymiue 3HaY€HUS
MapaMeTpoB SJIEKTPONUTAHUSL OTIWYAIOTCS OT MapaMeTpPOB, MPEAYCMOTPEHHBIX
I'OCToM. DneKTpoCTaHIIMM MUTAIOT OrPOMHOE KOJUYECTBO MOTpeOuTenei
AIIEKTPUYECTBA, B PE3YyJbTaTe KaXXJI0€ MOAKIIOUEHUE/OTKIIOUEHNE OONbIINX
Harpy3okK (K mpumepy, MpOU3BOJACTBEHHBIX MOLUIHOCTEW HAXOASIIEHCS HEAAIEKO
OT Bamiero noma (GpabpUKH) MOXKET BBI3bIBATH CKAYKW HAMPSKCHUS KaK BBEPX,
ckakem a0 250B, Tak wu BHu3, Hanpumep a0 200 B. Ilpu cOosx
ANEKTPOOOOPY/IOBAHUSI HA CaMOM TMOJCTAHUUM MOXET MEHSThCS YacToTa
HaIpsDKEHUsI, YTO HE MEHee T'yOUTENbHO JJISi YyBCTBUTEIIBHOW KOMITBIOTEPHOMU
TEXHUKHU.



CeteBble QUIABTPHI — ITO CMOCOO M30EkKATh MOBPEKICHUS TEXHUKU H3-32
MOMEX B 3JIEKTpoceTH. Takue ycTpoilcTBa MpHU3BaHbl JeMII(PUPOBATH MOMEXH,
nepea TeM Kak MojaTh HalpsKeHHE Ha KoMIbloTep. OUiIbTpbl 000pYAOBaHbI
BCTPOCHHOM CXEMOM, INOIJIOLIAIONIEH CKAa4Kd HaNpsDKEHUsT M UCKAKEHUS
YacTOThl, a AJid Oojiee 3HAYUTENIbHBIX MOMEX Y HUX MMEETCS MPEAOXPaHUTENb,
KOTOpBIN BOBCE OTKJIIOYaeT GUiIbTp. Bece 3To 04eHb BakHO, MOCKOJBKY B Cllydae
HEOOJIbIINX UCKAKEHUN 3JIEKTPONUTAHUSI TEXHUKA OYJeT COBEpIIATh OMHUOKH U
ObIcTpee cpabaThIBaThCs, a MPU CEPHE3HBIX TOMEXAX MOXKET BBIUTH U3 CTPOS.

OcnogHnble ceolicmea cemesvix huapbmpos

XOTsi B OCHOBE CETeBBIX (UIBTPOB JIKUT JIOCTATOYHO MPOCTas CXeMma
aBTOMATHYECKON KOMIICHCAIIMW, OHU T€M HE MeHee 00JIaJJal0T PSJIOM OTIHYHM,
OOBSICHSIIOIINX PA3HUILY B IIEHE U BO3MOXKHOCTSIX.

[lepBoe, uTO OTIMYAaEeT ceTeBbie (UIBTPHI, — KOJIMYECTBO PO3ETOK JJIs
MOJKIIOUEHUs] TeXHUKH. Yem Oobllle PO3eTOK, TeM OOJbIIe YCTPOWCTB BbI
CMOXKETE TOJKIIOYUTh — KOMIIBIOTEP, MOHHUTOp, NPHUHTEP, CTEPEOCUCTEMY,
3apsiIHOE  YCTpOMCTBO i Tenedona u T.1m. [loaTomy cerogHsi (QUIBTPHI
BBIITYCKAIOTCSI ¢ KOJIMYECTBOM PO3ETOK OT OJIHOM S0 BOCHMHU.

CrnemyeT MOMHUTh, YTO TOAKIIOUCHHE K (UIBTPY OOJIBIIOr0 KOJIMYECTBA
TEXHUKW YPEeBaTO OTKIIOYEHHEM BCEX YCTPOWCTB B ciyuae neperpysku. U sto
OOBSICHAETCS HaJIMYMEeM BTOPOTO IMapamMeTpa — MaKCHUMaJIbHONW MOIIHOCTH
Harpy3ku (u3mepsiercs B KBT wiu B-A).

Tperbe — 3TO BO3MOXKHOCTH 3alIUTHI TeJePOHHOW NUHUU. B cBs3u ¢
NOCTOSIHHBIMU ~ U3MEHEHHMSIMU HArpy3kd Ha OOIIyl0 Tele(pOHHYI0 CETh,
HanpsDKeHHE B Tee(OHHON JIMHUU TaK)Ke MOKET U3MEHAThCS U MCKa)kaTbes. B
HEKOTOPBhIX (UIbTpAaxX MPEAYCMOTPEHA CXeMa JeMI(UpOBaHUS YyKa3aHHBIX
UCKOKEHUH g TenedOHHOM  JIMHUM, YTO TO3BOJIAET  00ECTHeUUTh
OecrniepeboitHyr0 paboTy MoaemMa i akca.

Kpome Toro, cereBbie (GUIBTPHI XapaKTEPU3YIOTCS  CIIOCOOHOCTHIO
bunbTpOBaTH MOMEXH B KOMIBIOTEpHOU ceTH. [locnenHue BO3HUKAIOT TMpHU
MCITIOJIb30BAaHUM CIUIIKOM JUIMHHBIX KaOeJel MeXIy CEeTeBBIMH yCTPONCTBAMU
WIM TPU TUTOXOM KaueCTBE CaMHX YCTPOMCTB. Ecim ke KOHIIEHTpaTOphl CEeTU
UCIIOJIB3YIOTCSl B 3JaHUM C HECTAOWJIBHBIM JJIEKTpONUTaHUEM Oe3 (PuiIbTpoB,
CKaukd HampsHKeHUST B KOMIIBIOTEPHOW CETH TOXE CTaHOBATCA Ooliee
BEPOSITHBIMH.

CereBble (QWIBTPHI HMEIOT TaKXKE€ MAaKCHUMAIbHBIM  IMOTJIOIIAEMbBIN
HUMITYJIbCHBIN BbIOpOC. [laHHbIN MapameTp uzMepsaeTcs B Jxoyisax (x), u uem
OH OoJbIIe, TeM OoJiee Cephe3HbIE KPAaTKOCPOUHBIE OTKJIOHECHUS B MapameTpax
AIEKTPOMUTAHUS MOKET KOMIIEHCUPOBATH (PUIIBTP.

Mo>xHO 00paTuTh BHUMAHKUE W HA JUIMHY MPOBOJAA (CETEBOW (GUIBTP 4acTO
BBITIONHSACT (DYHKIIUU  yJIJIMHUTENS, TIO3BOJIAIONIETO TOJIKIIOYATH  BCIO
KOMITBIOTEPHYIO TIeprudepuio).



Craémiu3aTopbl  HANPSDKEHUsl —  [PCJAHA3HAYCHBI  JUIS  3allUThI
000pyTIOBaHUS OT HECTAOMJILHOM ITOJaYu 3JICKTPOIHEPTHH, BBICOKOBOJBTHBIX
UMITYJILCOB, COOCB B CETH, BBICOKOYACTOTHBIX TIOMEX.

OHu fensaTcss Ha TPH OCHOBHBIX BHJA: JJIEKTPOMEXaHHUUYCCKHE,
3JICKTPOHHBIC, (eppOpe30HAaHCHbIC (KaK MPaBUIIO, BBIMTYCKAIOTCSA TOJIBKO B
Tpex(pa3HOM HCTIOJIHCHHH ).

B 3aBHUCMMOCTH OT KOHCTPYKIIMM M MPHUMEHEHHUS MOXHO BBIJICIHUTD
cTabuiu3aTopsl HanpspkeHus Tpexdasubie (380/220 B) u ogrodasusie (220 B).

IpuHuun padéoTsl

1. DnekTpomexaHuYecKHii cTadMIHU3aTOP.

OH uMmeer OJOK yNpaBJieHHUs, KOTOPHIA OTCIIEKMBAET HAINpsSKEHUE Ha
BXOJIe¢ CTaOMUIM3aTopa W MPU €ro MOHMKEHUU C MOMOIIbI0 MEXaHHYECKOro
OpUBOJa TepeMenaeT «OeryHOoK» BHHM3 10 CXEME  peryjaupyeMoro
aBroTpanchopmaropa. IIpu mocrmwkenuu 220 B Ha BbIXojae, OJI0K ympaBieHUs
OCTaHaBIIMBaeT «OeryHok». [Ipu MOBBIIEHHH HANpsOKEHUs HAa BXofe OJIOK
YIpaBJIE€HUS C TOMOIIBI0O MEXaHHYECKOTO MPHUBOJIA TMEpPEeMENIaeT «OeryHOK»
BBEPX I10 CXEME.

2. JNeKTPOHHBIN cTA0OWIN3ATOP.

[IpuHMn ero JAeMCTBUS OCHOBAH Ha NEPEKIIOYEHUH OOMOTOK
aBToTpaHcopmaTopa, B 3aBHCHUMOCTH OT BXOJHOTO HAIPSKEHUS, KOTOPOE
OTCIIEKUBAET OJIOK yIPABIICHHUS.

3. @eppope30HAHCHBINH CTA0UITHU3ATOP.

B ocHoBe ero mpunnmmna paOOThl SIBISIETCS MCIOJIB30BAaHUE PE30HAHCA.
BrixogHoe HampspkeHHEe W3MEHsieTCsl TuiaBHO (0e3 CTyIeHel), ¢ JOCTaTOYHO
007110 TOYHOCTHIO. [lI0OC KO BCeMy 3TOMY OH MMEET JOCTATOYHO BBICOKOE
OBICTPOJICHCTBYE U HAJC)KHOCTb.

OcHOBHOE Ha3HadYeHHE HCTOYHUKA Oecrepeboitnoro mnutanus (MBII)
3allUTa KOMIIBIOTEPHON TEXHUKU

2.1. Cucrembl Oecniepe0OiiHOTO MUTAHUS

[lon OecmepeOOHBIM MHUTAHUEM TIOAPA3yMEBACTCA  DIICKTPONUTAHUE
Harpy3ku 0e3 yXyAIIeHHs TOKaszaTeleld KadyecTBa JJIEKTPOIHEPTUU B CIIydasX
HMCUYE3HOBEHUS WJIM MPOCATOK HANPSIKEHUS Ha BXOJHBIX BBIBOAAX LETMEH
nUTaHus cucteMbl OecriepedoitHoro mutanus (CBIT).

Pa3Butre cpelncTB TEIEKOMMYHUKAIMH TECHO CBSI3aHO C MOBBIINICHUEM
TpeOOBaHMI K KadecTBy U  OecmepeOOWHOCTH WX  DIICKTPOMUTAHUA.
Copemennoe 1udposoe obopynoBanue (ATC, cepepsl B cucteme WWW u
T. 1.) Oojlee KPUTUYHO, YEM aHAJIOTOBOE, K TMPOMAJTAHWIO HAMPSHKCHHUS B
AIEKTPOCETSAX, K BIUSHHUIO BJICKTPOMAarHUTHBIX IMOMEX W JPYTHMX BHEIIHUX
Bo3neiicTBuil. Bce 9STu  mpoOieMbl  pemarT  COBPEMEHHBIE  CHUCTEMBI
OecrniepeOoitHOro (rapaHTUPOBAHHOTO) 3JIEKTPONUTAHUS, KOTOPBIE TTO3BOJISIOT:


http://www.best-generators.ru/catalog/stabilizatory-napryazheniya/
http://www.best-generators.ru/catalog/stabilizatory-napryazheniya/trehfaznye-stabilizatory/

1) obecnieunth  OecriepeOOifHOE  3JIEKTPOCHAOKEHHE 0CO00  BaXKHBIX
Harpy30K 00ObeKTa WA BCEr0 O0BEKTA;

2) CBOEBPEMEHHO OTKIIIOYMTh HATPY3KU OT aBapUITHOM CETH;

3) mpOBECTH MOATOTOBUTEIBHBIC MEPOIIPHUATHS IO NMEPEBOAY IMUTAHUS Ha
pesepBHbiit uctounuk (MBII, AI'Y, crtoiika nuTaHus, B 3aBUCUMOCTU OT
YpPOBHS 3alllUThl) KaK B aBTOMAaTHYECKOM pEeXHUME, TaKk U B PYYHOM, U
OCYIIECTBUTH MEePEeKIIOYECHHUE. Ot10 HCKJIIOYaeT BO3MOKHOCTh
CKaYKOOOpa3HOTO HU3MEHEHHS TOTPEOJICHHS, TeM CaMbIM OOecCleYuBaeTCs
HaJIe)KHasl 3allluTa OCHOBHOTO 000PY/I0BaHUSI;

4) uCroNIb30BaTh  YPOBEHb 3aIMThl W aBTOMATH3alUU  Pa3IMIHON
CJIO)KHOCTH: OT BCETO 00BEKTa JJO0 KOHEYHOUN HArpy3KHu.

Ha puc. 1 npencrarneHa TumoBas CTpyKTypHasl cxema dJIEKTPOCHAOKEHUS
npeanpusTus cBs3u. JlaHHas cxema T03BOJISIET COXPAHUTh CHAOXKEHUE
ANIEKTPOIHEPrUe 00beKTa (UK JIF0OOM YacTH 00BEKTa), TEM CaMbIM COXPAHUTh
JICHEKHBIE CPEJICTBA, KOTOPhIC MPHUILIOCH Obl MOTPATUTh HA BOCCTAHOBJICHHUE
BBIIIEAIIETO U3 CTPOsI 000PYI0BAHUSI.

Tunosasi cxema COJIEPKUT:

1) BBoabI GuaepoB nutanus 0,4 kB or TpaHChOpPMATOPHBIX IOACTAHIIH
(TTI). KonudecTBO MOAKIIOYAEMBIX BBOJIOB OIpPEEIAETCS 3aKa3YUKOM, UCXOIS
U3 CHEHUaTIbHBIX HOPM WM TpeOOBAaHUUM TEXHMYECKOrO 3aJlaHusd M0 HX
pE3epBUPOBAHUIO;

2) cooctBenHast anekrpocraniusa (CD). Yame Bcero B kadectBe CD
UCTIONIb3YyeTCs Au3eib-reHepatopHas ycraHoBka ([AI'Y). HWcmonw3yercs B
Cly4asiX, €CIli HE BO3MOXKHO NOJKIIOYUTh OOBEKT CBSI3U K TpedyemMomy
komruectBy TII mnm mpu MOBBIIEHHBIX TPEOOBAHUSX K PE3EPBUPOBAHUIO
BBOJIOB (hUJIEpOB MUTAHUS, MTPEAYCMATPUBAIOIINX HCTIOJIb30BAHIE ABTOHOMHOTO
HMCTOYHHUKA SHEPrOCHAOKEHUS;

3) cucTemMa aBTOMAaTHYECKOTO BBOJA pe3epBHOro viekTponuranus (ABP).
Cny>xuT nisg KoMMmyTanuu BBOAOB (uaepoB muranus ot TII m or CO mo
ONPENICICHHOMY 3aKa34MKOM aJrOPUTMY;

4) cuctema TapaHTHPOBAHHOTO uIekTponuTanus 24-48-60 B norpebuTeneii
MIOCTOSIHHOTO TOKA;

5) cuctema rapantupoBaHHoro AekTponuTanus 220/380 B morpebuTeneii
nepeMmenHoro Toka (UBbII);

6) cucTeMa MOHUTOPHHTA i KOHTPOJISL.

Coocmeennvle snekmpuyeckue cmauyuu (CJ) MOTYT UMETh JBOSKOE
Ha3HayeHue. B Tex ciywasx, Koraa sleKTpocHaOkeHue OObEeKTa CBSI3M MOKET
OBITh OCYIIECTBICHO OT BHEITHUX OJEKTPOCETeH WM 3neKkTpocTanmuii, CO
OCYIIECTBIIIIOT pPe3epBHOE dyeKTpocHaOkeHue. IIpm 3Tom MomHocTh CD
OTrpaHUYUBAETCS HEOOXOIUMBbIM MUHUMYMOM Harpy3Ku npeanpustus cBszu. Ha
0cO00 OTBETCTBEHHBIX MNpeanpusatusix cBsi3u CD H0omKHB 00ecrneunBaTh
MPOJIOKUTENBHYIO aBTOHOMHYIO paboTy npeanpusitusi cBsa3u. [Ipu oTrcyrcTBUM
AJIEKTPOCHA0KEHUSI OT BHEIIHMX CeTed WM 3nekTpoctaHuuid, CO dBiseTcs



€MHCTBEHHBIM HCTOYHUKOM DJEKTPOCHAOXKEHUSI M PACCUMTHIBACTCS Ha
MPOIOKUTENBHYIO PaboTy C 00ecleueHreM BCeX HArpy30K (Kak TEeXHUYECKHX,
TaK U XO3AMCTBEHHBIX HYXJ mpeanpusitus). CO 000pyayroTcss NMEepBUUHBIMU
JBUTATEISIMU BHYTPEHHETO CrOpaHus, Ta30BbIMH TypOMHAMH WM WHBIMU
IIEPBUYHBIMU JIBUTATEIIIMU. B KauecTBe 3JIEKTPOreHEpaTOpPOB HCIOIB3YHOTCS
Pa3JINYHBIE TEHEPATOPHI NEPEMEHHOIO U MIOCTOSHHOTO TOKA

IIBP —  wkagh) 6600HO-pacnpederumenvrovii  0OECTIEUUBACT: TOAAUY
MEPEMEHHOT0  TOKa K  BBIIPSIMUTEIBHBIM  YCTPOMCTBAM,  MECTHBIM
NOTPEOUTENAM; KOHTPOJIb HAMPSKEHUS IOCTOSTHHOTO TOKa; cOop MHGOpMAaLIMK O
HOBPEXKIEHUAX, BOSHUKAIOIUX Ha o0opynoBanue JDIIY; 3amuTy oT neperpy3ox
M0 HAMNPSHKEHUIO U TOKOB KOPOTKOT'O 3aMbIKaHUs B TOKoBenyux muHax TPC, a
TaK)K€ aBTOMATHYECKOE BKIIIOUEHUE M MEPEKIIOYEHHUE aBapUITHOTO OCBEIICHUS
npennpusitusi cBsa3u. Muorma na I[BP Bozmaraor ¢ynkuum ABP, T.e.
OCYLIECTBIIIET MOJAYy CHUTHaja Ha 3allyCK aBTOMATU3UPOBAHHBIX JU3EJIbHBIX
AJEKTPOCTAHIIUM MPU OTKIIOUYCHUH BHEIIHUX HCTOYHUKOB JJICKTPOIHEPTUU U
aBTOMAaTHUYECKOE OTIeJICHUE TMoTpeduTtened TapaHTUPOBAHHOTO MUTAHUS,
NOJIKJIFOYaeMbIX K JU3EJBbHOM  JJIEKTPOCTAHIMKM  OT  MOTpeduTenen
HETapaHTHUPOBAHHOTO  MWUTAHUS, TMHUTAEMBIX OT BHEIIHUX HMCTOYHUKOB
AIEKTPOIHEPTUH.

Cucmema eenmunayuu u konouyuonuposanus o3oyxa (CB u K) coznaer u
ABTOMAaTUYECKU TOJAJIEPKUBAET B 3aKPBITBIX IOMEIICHUSAX MapameTpbl Ha
ONpEeIeIEHHOM YpOBHE C LEJBIO oOecrieueHust ONTHUMAaIbHBIX
METEOPOJIOTHUECKUX YCIOBUM, Hanboliee MPUSATHBIX JIJII CaMOYYBCTBUS JIIOJEH
u HopmanbHOTO (yHkimonupoBanus COII. KongunumonupoBaHue Bo3ayxa
OCYIIECTBIISIETCSI KOMIUIEKCOM TEXHMYECKHX CpeacTB 3abopa  Bo3myxa,
MOJTOTOBKH (IIPUAAHHUS HEOOXOAMMOW KOHIUIMHU), TEpEMENICHUS U €ro
pacmpeneneHus, a TakKe CPeICTBa XJIaJo- U TEIUIOCHAOKEHUS, aBTOMATHUKH,
JTUCTAaHIIMOHHOTO ympaBiaeHuss U KouTpoisi. CB u K oOciyxuBarorcs, Kak
IpaBUJIO0, KOMIUIEKCHBIMU aBTOMATHU3UPOBAHHBIMU CHCTEMAMH YIPABICHUS.
ABTOMaTH3UpPOBAHHAsI CUCTEMA KOHAWLMOHUPOBAHUS NMOAACPKUBACT 3aJaHHOE
COCTOSIHME BO3/lyXa B NOMEUIEHWU HE3aBUCHMO OT KOJeOaHUW MapaMeTpoB
OKPY’KAIOIIEH CPEIBI.

Cucmema monumopunea u ynpagnenus (CM um VY) ocyuiecTBisieT
yAQJIEHHBI KOHTpoJib U ynpaBieHue coctossuuem COII. Takas BO3MOKHOCTH
CBSI3M C CHCTEMOW YIPABJIEHHWS MHUHUMHM3HUPYET 3aTpaTbl Ha IEPCOHAIL,
M3JIEPKKU Ha 3KCIUTyaTaluio U oociyxuBanue. Hannune noaHoit undopmanuu
B COYETAaHUU C H30UpATENbHBIM JOCTYIIOM K HEH MOBBIIIAET CKOPOCTh H
sbdexTuBHOCT, mTpu  ycTpaHeHuu ToBpexneHuid B COIl. B mamsarm
KOHTpOJUJIEpa B TEUCHHE HECKOJIbKUX JHEH COXPAaHSIOTCS JaHHbIE O cOOSX U
W3MEpPEHHBIE 3HAYECHUS MMAPAMETPOB, YTO MO3BOJISIET MPOBEPATH JIOJITOCPOYHOE
MOBEJICHNUE  ONPEACIEHHBIX BEJIMYMH. OJTO MO3BOJSAET CUYUTHIBATH U
AHAJIN3UPOBATh HYXKHBIE JAHHBIC C MOMOILIBIO JOKAJIBHOM KOHCOJM OIeparopa
WM W3 YAAJIEHHOrO LEHTpAa YNOpPABICHMS. 3alKcCh, XpPAHEHHE M Iepeaada

10



CUCTEMHOM HH(}OpPMAIMU CO3[a€T OCHOBY IJisi CTaTUCTHYECKOTO aHajiu3a u
IUIAHUPOBAaHUA C ONTUMU3aMed wusnepxkek. Kpome Toro, 3To mO3BOJISIET
CBOEBPEMEHHO OOHAPYUBATh HEUCIIPABHOCTH.

Ha wuntepdeiic nmoctymaer Ttekyuias uHdopmanus o pabOTe CHCTEMBbI:
HampsDKeHUe Harpy3kd; TOK Harpy3Kd; TOK OaTapeu; TeKyIlee COCTOSHUE
BBITIPSIMUTENIBHBIX YCTPONCTB, COCTOSIHUE CHUCTEMbl MNHUTaHUS TIEPEMEHHOIO
ToKa; uHbOpMAIUs C JaTYMKAa TEMIEPaTyphl BBIIPSIMUTEIBHBIX YCTPOUCTB;
uH(popMaIms ¢ JaTyrKa TeMrneparypbl 0arapeu u T. 1. KoHTposuiep BBIIONHSIET
CJIeIyIOIINe YIpaBistomue QyHKINN:

« 3aps] OaTapeu ¢ yNpaBJICHUEM I10 TOKY;

« 3apsA] OaTapeu ¢ yrpaBICHUEM 10 BPEMEHH;

¢ KOHTPOJIb KOHTAKTa OTKJIIOYEHUS OaTapeu Mpu ee «riay0oKoM» paspsie;

o PETYJIMPOBKY YPOBHS HANPSKEHUS «IUIABAIOLIETO 3aps/ia» B 3aBUCUMOCTH
OT TeMIEpaTyphI;

o OTKJIFOUEHHE OaTapeu B 3aBUCUMOCTU OT TEMIIEPATYPHI;

e IMUCTAHIIMOHHOE YIIPABJICHUE BHIMPSIMUTEILHBIMUA YCTPOUCTBAMHM H T. JI.

Kpome Toro, koHTposiep o0OecreyrMBaeT AaHAJIOTOBYIO CHTHAJIU3ALUI0 O
cO0sX sl yJajdeHHOro 00OpYyIOBaHUs 4epe3 IUIABAIIINE MEPEeKIYaTeIbHbIC
KOHTAaKThl, a TakkKe LU(PPOBYIO CHUTHAJIU3ALMIO YEpe3 MOJEM: KOHTPOJb
HANpsDKEHUsI Harpy3Kd; KOHTPOJb OaTapedHOro HamnpsKeHUs; KOHTPOJIb
NpeloXpaHuTeNe;  KOHTPOJIb  BBIIPAMHUTENEH;  KOHTPOJIb  MOIIHOCTHU
EPEMEHHOT0 TOKA.

Inekmponumaroweu  ycmauoskou (OI1Y) HnHaspiBaeTca wyacte COII,
npelHa3HauYeHHasl sl TpeoO0pa3oBaHUsl, PEryJIUpOBaHMsS, pACTIpEETIeHUs U
obecnieueHus: OeciepeOOMHOCTH MOIaYl PA3IMYHBIX HANPSHKCHUH TEPEeMEHHOTO
U TOCTOSHHOTO TOKa, HEOOXOIMMBIX I HOPMAalbHOTO (DYHKIIMOHUPOBAHUS
npennpusitust  cBsa3u. OIIY  Bkimodaer B cels clemyrouIde DJIEMEHTHI:
BhITIpsAMUTENbHBIE ycTporicTBa (BY), unBepropel (M) u xouBeptopsl (K)
HaIpsDKEHUS, aKKyMYyJIsTOpHYI0 Oarapeto (Ab), TokopacmpenenuTeabHble CeTH
(TPC), caspiBaromue obopymoBanue OIIY wMexay coboi, a Takke C
anmapaTypoyd CBS3M M C Harpy3KaMH aBapHilHOTO OCBEIICHUS, U CHUCTEMY
3a3€MJICHHSI C 3aIIUTHBIMU YCTPOMCTBAMH.
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Buinpsamumenvnoe ycmpoticmseo (BY) — 310 cTatudeckuii mpeoOpa3oBaTelib
HalpsDKEHUsT TEPEeMEHHOr0 TOKAa B HAOpsDKEHHE IOCTOSIHHOTO — TOKA.
[IpoMblllIeHHOCTh ~ BhIMyckaeT BY  o0mero  mnpumeHeHUs, KOTOpbIE
MpeHa3HAvYaoTCs KaK Uil 3apsajia ¥ moA3apsiga akKyMyJIsTOPHBIX OaTapeid, Tak
U Ui BJEKTPONUTAHUS amlmapaTypbl CBSI3M M OCBETUTENBHBIX YCTAaHOBOK.
BenuunmHa TOKa HArpy3kM OIpPENeNsIeTcss TUIOM M KOJW4ecTBOM (NBy)
napajjiebHO padOTAIOIIKUX BBIIPSIMUTEIbHBIX OJIOKOB.

Becmepebofmoe
Tap aHTHP 0B AHHOE anerTpocHafmee
LIHMHOIP 0B 0F, —— % SIeKTRCHafiEeHmMe —
T ||-_-||_-_-_-_-_-_-_-_-_-_-_|
(5..10xB  AEOEly  app "BY"_1 amy |1
Kl 2205208 | e~ o
EBOA, 1 [TIL|#f A HIEF ! 4 I
BEOT 2 K2 ! _ r 14|
| I;ZE ! Lmempncemi ; : L : :
2203808 - COCEETITEIEA | TR nBY — !
Iif — | ' Il
L7 I ||
c3 | - (I a [
| I — _I ||H|| |
| — |~ 2208
| — f
|_ — " —l i n n |
| [KOHTpOIIEp I S— CBul i K |
| M nﬂ i _ | -24B
1 ! S —— _I ;
: MOZen MIES0EATSNE | | : = i
e e e _I e e o e

Puc. 1. TunoBas cTpykTypHasi CXeMa 3JIeKTpOCHA0KEHUs IPEIPUITUS CBI3U

2.2. Onucanue (PyHKIIMOHUPOBAHUSA CUCTEMbI OecrepedoiHOrOo
3JIEKTPONMTAHUSA B PA3JIMYHbIX PeKUMAX

Cucrema OecrniepeboitHoro anekrporutanus (CBD) B HOpMalbHBIX
YCIOBUSIX, T.€., IPU COXPAHEHUU OCHOBHOIO DSHEPrONUTAHUS 3AaHUS IO
ropojackuM JuHUSAM (puc. 2), obopynoBanne CBJ ¢dyHKIIMOHHpYET B
CIIEAYIOIEM PEKHUME.

Konrakrop B 6510Ke ynpasienust u kommyTtaruu Harpysku AI'Y saxogutcs
B TojoxeHun «Mains» (mrTaTHOEe COCTOSIHWE), T.€. OCHOBHAs CETb.
DHeprocHa0keHue norpedutened rpynmnbsl «B» ocymiecTBiseTcss yepe3 3TOT
KOHTaKTOp Harnpsamyto oT ocHoBHOU cetn. UBII (nim mapanienbHblil KOMIUIEKC
UBII) 3anutan Takxke OT OCHOBHOW cetu yepe3 koHtaktop bBY KH AI'Y.
PaGotast B pexxume nBoiriHOTO TipeoOpazoBanus sHeprun, MBIl obGecneunBaeT
CTaOMJIBHO BBICOKME TIOKa3aTeIM KayecTBa DJIEKTPOSHEPIMU Ha BBIXOJIE.
AKKyMYJISTOpHBIE OaTaper HaxXOJATCS B PEKHUME MOACPKUBAIOLIETO 3apsijia,
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TeM caMbIM OOECHEeUYMBAETCS WX MAaKCUMAaJbHBIH pecypc MpU OTKIHOUYECHUU
BHernHero nutadusa UBII.

BYEH OLI'Y HEIL
OCHOBHOH BXOR 1 Halr pyska
ﬁ ' Tp¥ IR A
Alen vy ocnoenoil /
cermu 1
/ HarpysKa
amuux = rpyane "B
fEHEpEEn Opa :

Puc. 2. Cxema sHeprocHaOXeHUs Harpy3ku B HOPMAITLHOM
pexume padbotel CI'D

[Tpu BO3HUKHOBCHUH aBapuitHOM CUTYaIluH (OTKITFOUCHHUE
DHEProCcHAOXKECHHUSI IO TOPOJCKHUM CETSAM) TMpoNajacT IMHMTaHWE Ha BXOJIC
ocHoBHBIX UBII, KOoTOpBIC MEPEXOIAT B PEXKUM PAOOTBI OT aKKYMYJISTOPHBIX
Oatapeit. IlepepriBa B 3HEprocHaOXEeHUHM TOTpeOUTENIe TPyHIbl «A» He
HPOMCXOJNT, TOCKOJBKY CXeMa JBOWHOTO mpeoOpa3zoBaHus («ON-line»)
rapaHTHpyeT Oecrepe0oHOCTh paboThl HHBEpTOpa (pHC. 3).

EY KH OI'Y HEII
OCHOEHO H BX O R il Harpiyara
.................. > : rpyome A"
ol EEEEEEE = q-
. : HarpyeKa
x F : rpyone "B
! L .
’D'TY\_ Fomemda na saryex
-~ ArY

Puc. 3. Cxema sHeprocHa®xeHHUs HArpy3Ku B aBapuiiHOM pexxkume padbotsl CI'D
Ha 7Tarne 3amycka CoOCTBEHHOU 3JIEKTPOCTAHIINH

ITo xoMaHzae OT JaTuvKa HalW4Ws BXOJHOM ceTtH, BCTpoeHHoro B bY KH
ATY, HA4YUHAETCSA OTCYET BPEMEHU (AU TENBHOCTD VHTEpBaIa
MpOrpaMMHPYETCs), MOCIE€ OKOHYAHUSI KOTOPOro OJIOK YNpaBieHUs [aeT
komaHay Ha 3amyck JAI'Y. Eciu nepBas nombITKa 3amycka Oblla HEyAayHOM,
0JIOK aBTOMAaTHUKU TMOBTOpsEeT KoMaHay Ha 3amyck. [locie Beixoma ALY Ha
pabounii pexuMm (YacToTa W Ha-TMIPSHKEHHE B Mpeaenax JIomycka), Olok
yropaBjieHus o0ecneurBaeT MEPEKIIOUYEHHE KOHTAKTOPOM HArpy3Kd Ha BBIXOJ]
reneparopa (puc. 4). binok ynpasnenus MBIl ucnoab3yeT aroputM «MsIrkoro
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cTapTa», ¢ IOMOIIbI0 KOTOPOIO YBEJIWYEHUE MOTPeOJEHUsI MO BXOAY IpHU
B0300HOBIeHNH nuTanusi MBIl npoucxoaut He CKauKooOpa3HO, a MOCTENEHHO
(ZTUTENBHOCTh ATOrO MHTEpBaja YBEIMYEHHS HArpy3Kd 10 MaKCUMaJIbHOTO
3HaueHus coctaBiasieT He MeHee 10 c). DOra ¢ynkuus HMBII nos3Bomser He
Neperpykarb reHepaTop Mpu MOJKIIOUYEHUH HAarpy3ku OOJIbLION MOILIHOCTH U
coxpansaTh [lokazarenu KauectBa Dnekrposneprun (IIKD) Ha ero BbIXone B
npeesax HOMUHAJIbHBIX 3HAYCHUH.

BY FH AT HEIL
- - - -

OCHOBHOH BEOQ i : HarpysKa
o Tpyome A"

HalpysKa
‘f rpyooe "B
ALY NENEKMONEHUE HAZIF IR HiA

Sui o 2eREPAN opd

Puc. 4. Cxema sHeprocHaOXeHHs HArpy3Ky B aBapuitHOM pexxume padbotel CI'D
npu 3anymeHHom 'Y

B aBronomHoM pexume CI'D MoxkeT QYHKIMOHHPOBATH B TEUYCHHE
JUTUTENIBHOTO MPOMEKYTKA BPEMEHU, ONPENENIIEMOr0 KOJIMYECTBOM TOILJIMBA B
TtoriuBHOM Oake JII'Y U yAeNbHBIM pacxoioM TOIUIMBA (BEJIWYMHA 3TOTO
napaMmeTpa 3aBUCUT OT Harpy3ku). Eciaum sHeprocHaGkeHHe MO TOpPOACKUM
CeTSM HE BOCCTAaHABIMBAETCA IO OKOHYAHMM pecypca TOIUIMBA B ILITATHOM
TOIUTMBHOM Oake, To Oyiok aBromatuku JAI'Y ocranaBmuBaeTr reHnepatop, He
BbIpa0aThiBasi ~ MHUHUMAJBHBIA  pe3epB  TOIIIMBA, HEOOXOAUMBIM s
rapaitupoBaHHoro 3anycka JAI'Y B manpHelmem. B 3ToM cityyae neXypHBIU
nepcoHan 3aka3dyuka JODKEH MPHUHATh PElIeHHE O TMPEKpalleHud paldoThl
obopynoBanuss u otkimouennn HBII, mubo o mnpomomkeHun paboThl 10
UCYEpIIaHus pecypca aKKyMYJSTOPHBIX Oarapeidi W  aBTOMAaTUYECKOTO
orkimrouenust UBIIL. Bpems aBTonomuoit pabotet UBII sBasieTcst pyHKmeit ot
BETMYMHBI TEKyIIeH MOTpeOasieMOll MOIIHOCTH, TIO3TOMY YMEHBIIICHUE
AHEPronoTPEONICHUs] IMYyTEeM OTKJIIOYEHHUS] MEHEE OTBETCTBEHHON Harpys3Ku
(pabounx CcTaHIW) TO3BOJISIET CYMIECTBEHHO MPOJUINTH BpPEMsS aBTOHOMHOU
paboTHI.

Kackagnas crpyktrypa nmoctpoenuss CI'J obOecnieunBaeT JIOMOJHUTEIbHBIN
pecypc aBTOHOMHOH pabOThl I HamOoJiee OTBETCTBEHHOTO OOOPYIOBaHUS
(cepBepHBbIE KOMIUIEKCHI, aKTUBHOE CETEBOE 00OpYIOBaHUE, a TaKXKE CHUCTEMBI
cBsa3u). llostomy naxe mpu orkimoueHun 1eHTpaibHoro MBIL  (unu
napaienbHoro komiuiekca WBII) ¢aiinoBble CTPYKTypbl Ha cepBepax He
HapyIIalTCs, MOCKOJBKY CHEIUaIbHOE MPOrpaMMHOE OOECIEUECHHS CBSI3U C
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HUBII nHunmMupyeT NpOLECC 3aKPBhITUSA CEPBEPOB B aBTOMATHYECKOM PEXKUME
[IpU OTKJItOYEeHUU LeHTpasibHoro UBIL.

[Ipu ycTpaHeHMM aBapuM DHHEProcHAOKEHUSA 3JaHHUS [0 HCYEPIIAHMS
pecypca TorumBa JI'Y Onok ymnpasiaenus AI'Y mo xomaHae OT gaTdyuka
COCTOSIHUSL BXOJHOM CETH NEPEKIIOYAET KOHTAKTOPOM HArpy3Ky Ha OCHOBHOM
Bxoa (puc. S5). Ilocme atoro (uepe3 120 ¢ mociie OTKIIOYEHHUS HArPy3KH OT
reHeparopa) MPOUCXOJUT aBTOMAaTUYECKOE TJyIIEHHWE JABUrarenas. OTOT
MIPOMEXKYTOK BpeMeHH, B TeueHue kotoporo JAI'Y paboraer 6e3 Harpyskw,
MO3BOJISIET OBICTPO OXJIAJAUTh T'€HEPATOp U JABUTATElb, YTO TapaHTUPYeET Oosee
HanexHbI 3anyck JAI'Y npu cnegyromuyx aBapusx.

MENEHTHOWEHLIE
HAZFY FKL Rl
CrHOSHOL ax od —

OCHOEHOH BXOT "+ - HaTpysKa
—l- : rpymmer " A"
o e
H T HArpysKa

rpyone "B

m KodtaHda He

2R WEHLE
b Pdale b laale!

Puc. 5. Cxema sHeprocHabx eHusl Harpy3Ku Mpu yCTpaHEHUH aBapuu

[TockonbKy SHEpProcHa0XeHUE OTBETCTBEHHBIX MOTpeOuTENe (Tpymbl
«A») ocymectBisiercss uepe3 WBII, uckakeHHWS W TIOMEXH, BbI3bIBAEMbIC
nepexiaoueHussMU  koHTakTtopa JI'Y, He OKa3blBalOT BIMSHUS Ha CETh
DIIEKTPOIMTAHUS 3alUIIEHHOr0 000pyaoBaHus (puc. 6).
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Puc. 6. Anroput™ paGoThl CHCTEMBI B aBAPUITHOM CUTYaITUN

2.3. Obecnieuenue Hajae;xkHocTH padoTsl CB).
CnenuanbHbie Tpe0oBaHus K o0opyaoBanuio CI9

B paccmarpuBaemom npoekte CI'D moBbllIeHUE HAAEKHOCTH JTIOCTUTAETCS
3a CUeT WUCIOJb30BaHUS KackagHoW cTpykTypel CI'D u mapaienbHOro
komisiekca MBIl na Ga3oBoM ypoBHe 3amuThl. CyIIHOCTh M MPEUMYIIECTBA
KAaCKaJHOW CXeMBbI ObLIIA PACCMOTPEHBI BHIIIIE.

[TocTpoenne mapamiensHoro komiuiekca MDBII, saBIgt0TCS COBpEMEHHBIM
pemrenneM B cektope MoHbix MBII B Mupe n 3aKkir04aroTCs B CIEAYIOLIEM:

¢ BOBMOXHO O0BEMHEHHE /10 6 anmapaToB OJHON MOJENH, TAKUM 00pa3oM,
9TO 00Iasi BBIXOJHAS MOIIMHOCTh KoMIuiekca MoxkeT gocturath 3000 kBA
(6 6:10k0B 0 500 KBA KaxbIif);

o IOCTPOCHUE MAPAIIIEIBHOTO KOMIUIEKCA MOKET MPOU3BOAUTHCS KaK IO
LHEHTPAIN30BaHHOMY NPUHIUIY (C BBIJEICHUEM CTATUYECKOIO MEePEeKITI0UYaTEels
Oo0XOMHOW Temu B BUAE OOBEAWHUTEIBLHOTO OJIOKA), Tak ©  TIO
JEIEHTPATU30BAHHOMY (MOJYJIBHOMY) TPHUHIHIYY «0€3 OO0BeIUHUTEIHHOTO
omoka» (puc. 7). Kak mnpaBuio, QupMmbl-iponsBogutenn MomHbX MBI
peaIu3yoT TOJBKO OJJHY U3 3TUX CXEM MapajuieIbHOTO KOMILJIEKCa;
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o ICHTPAJIN30BaHHAasl CTPYKTypa oOianaer 0oyiee BBICOKOW HaIEKHOCTBIO
(mpu oOecrieyeHUM YCIOBHS H30BITOUHOCTH), OJHAKO TpeOyeT YCTaHOBKU
O00OBEIUHUTENBHOIO OJIOKA B COOTBETCTBUM C HPOTHO3UPYEMBIM 3HAUYEHHUEM
CYMMapHOM BBIXOAHOW MOIIHOCTH KOMIUIEKca. MoayibHas CTpPyKTypa
MO3BOJISIET HApaIMBAaTh KOMIUIEKC MOCTENEHHO, J00aBiisis HOBbIE OJIOKU K YXKe
YCTAaHOBJIEHHBIM (IIPU 3TOM TMpaKTUYECKH He Tpedyercd MOAU(PUKALUS
000pyAOBaHUS WIH €T0 3aMEHA);

e YIIPABJIICHUE KOMIUIEKCOM KAakK LECHTPAJW30BaHHOM, TaK U MOZYJIbHOU
CTPYKTYpPbl MPOU3BOAUTCS MO MPUHIMUIY PAaCIpEeNCeHHON JIOTUKH, T. €. 0e3
LHEHTPAJIBHOTO YIPABIISIIONIET0 3BeHa. TakuM 00pa3oM, MHKPOIPOLIECCOPHBIE
0JIOKM CHHXPOHM3alMM PabOThl MapajjIebHOTO KoMIUlekca B Kaxkaom MBI
MOJIHOCTBIO PABHOIPABHBI M OTKIJIFOUEHHE JIMOO BBIXOJ U3 CTposi ogHoro u3 UBII
HE MPUBOJIUT K MOTEPE pabOTOCIIOCOOHOCTH KOMIUIEKCA B LIETIOM.

Modynvrni Llewm paniizoea il
RAPARRSNALHbLE KOMPRSKT RAPQARReRbHbIE KOMRACKT
Pezeparart Peseperadi

mrerd

Hazpy sva

Puc. 7. MonynpHas U eHTpaau30BaHHas cxeMbl ioctpoenus CI'D

O6benunenne Heckodbkux 0okoB MBIl B mapanienbHbI KOMILIEKC, Kak
MPaBUJIO0, UMEET LETBIO PEIICHHUE CIEAYIONINX 3a/1a4:

e [IOCJIE YCTAHOBKM ojHOro Osoka CI'D ompeneneHHON MOUIHOCTH
YBEIIMYUBACTCS KOJIUYECTBO TEXHUYECKUX CHUCTEM, TPEOYIOUIUX 3alIUIIEHHOIO
nutanus. Kak cnenctBue, HEOOXOAMMO YBENIMYHUTH MoiHOCTH CI'D, uyTo
JOCTUTAaeTCsl MOJKIoYeHueM emie ogHoro Osoka WUBIT Takoi ke MOIIHOCTH.

17



Bce UBII B TakoMm KoMmIUIeKkce pabOTalOT MapajulesibHO Ha OOIIYI0 Harpysky,
YBEIMYUBAs BBIXOAHYIO MOIHOCTB;

¢ 10 TEXHUYECKUM YCIIOBUAM 3KCIUTyaTallu OOOpYAOBaHHUS HEOOXOAMMO
rapaHTUPOBATh €ro YHEProcHA0KEHUE JJaXe B CIydae OTKa3a OJTHOTO U3 OJIOKOB
UBIIL. B TakoMm cinydae HEOOXOAMMO MOCTPOUTH MapajlieNbHbIA KOMIUIEKC IO
CXeMe C TOpSYUM alapaTHbIM pe3epBUPOBaHUEM (M30BITOUHOCTHIO). Takas
CXeMa MO3BOJISIET TAKXKE MPOU3BOJUTH TEXHUYECKOE OOCITY)KMBAaHUE U PEMOHT
mo6oro 6soka UBII He TobKO 6€3 OTKIIIOUEHUS HArpy3KU, HO U C COXPAHEHHEM
CTaOMJIBHO BBICOKMX TIOKa3aTelied KadecTBa DJIEKTPOIHEPTrMU Ha BBIXOJE

KoMIUIeKca ((QyHKIIMOHAIBHBIC CXEMBbI Ha puC. 8).
Llim amrnlii pesiciin

UPS 1, S0 xBA
Prom=80 KBA
EXO0T UPS 2, S0 xB A HarpyskKa
Poom=80KBA »
150xBA
UPS 3, S0 xBA
Prom=80 KBA ?
Peoicuiae aeapii
UPS 1, 75kBA
Poon=80 KBA
BX0J UPS 2, 75xkBA | Harpyska
Prom=80KBA »
150KkBA
OxBA

Puc. 8. ®ynkunonupoBanue napamuienbHbix komiuiekcoB MBI

CpaBHEHHME CTAaTUCTHYECKUX XaPAKTEPUCTHUK HAJICKHOCTH MapalieIbHbBIX
KOMIUIEKCOB, IIOCTPOCHHBIX MO [EHTPATU30BAHHOMY U MOAYJIbHOMY MPUHIIMITY,
MOKa3bIBAET CICAYIONIECE:

» HUIMYKE PE3EPBHOTO BBOJA (C TAaKOM K€ HAJIEKHOCTHIO, YTO U OCHOBHOM
BBOJI) CYIIECTBEHHO TMOBBIIIAET HAACKHOCTh KOMIUIEKca B IiesioM. OjHako
HEOOXOIUMO HWMETh B BHY, YTO IPH MOAKIIOUCHHH HArPy3KH K PE3CPBHOMY
BBOJIy €€ ITUTaHHUE MPOU3BOAUTCS OT HECTAOMIIM3UPOBAHHOMN CETH;

e MOJIYJIbHASI CUCTEMA NP MPOYUX PABHBIX YCIOBHSIX 00J1a7a€T MEHBIIUM
YPOBHEM HAJIC)KHOCTH. [10JTOKUTETBHBIM CBOMCTBOM TaKOM CHCTEMBI SIBJISICTCS,
KaK OTMEYaJIOCh BBIIIE, €€ MEHbIIAs CTOUMOCTh U THOKOCTh HapalluBaHUsI.

Ectp paznuunbie Thnel ctatudeckux cuctem WBII Ha phlHKe, TakMX Kak:
Off-Line, Line-Interactive, On-Line, JIBoiinoe npeoOpa3zoBanue, mudposoi On-
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Lineln-Line u T. 1. BONBIIMHCTBO W3 3TUX UMEH MPEUMYIICCTBEHHO CBSA3aHBI C
NOTPEOHOCTSIMH MapKETHHTOBBIX PEHICHUH YeM HCIOoJb3yemasl TexXHoiorus. B
IIEJIOM CYIIECTBYET TPH THIIA CUCTEM:

« UBIT pesepHoro tumna — Passive Standby UPS (panee HaswiBancs Off-
Line UPS);

« BI1 nuneliHo-uHTEepakTUBHOTO THIA — Line-Interactive UPS;

« UBIT ¢ nBoitHbIM mpeoOpa3oBanuem sHeprun — Double-Conversion UPS
(panee HaszwiBajics On-Line UPS).

Ha puc.9 u 10 uzoOpaxensl TunoBas u rubpuanas ctpyktypsl WUBII
PE3epPBHOTO THTIA.

A ETOMETMHECH MM

Bxog  — NepeknoYaTeNE Blixog
] (I o) ) DNeTR ]

FHEERTOR

JapagHelR
Gnok

paboTa oT =T
BaTapea .
e aboTa oT BaTape

Puc. 9. Tunoas cxema MBI pezepBHOTO THIIA

B CT Bk
CeTk — s
—] o Ja- > — =
- ~ 2]
Harpyaxa
a3 HHB

— Ab
-

Puc. 10. I'ubpuanas crpykrypa UBII pezepBHoTro THIA

B Hacrosimiee Bpemsi HaubombIiee paclpocTpaHEeHNUEe MOy THOPUTHBIHN
BApUAHT, KOTOPBIM coaepuT BxoaHOW ¢uiabTp (BD), 3apsaHoe ycTpoOHCTBO
(3Y), uaseprop (MHB), akkymynsaropayro Oarapeto (Ab), 610k KOMMyTamuu
(BK), perymupytomuii crabunuzarop (CT). B mambonee mpocThiX U JEMIEBHIX
Mozensax MBI pesepBHOrO THITA CTAOMIM3ATOP OTCYTCTBYET.

[Tpunaun padotst sToro Tuna MBII 3akmtouaercs B MUTaHUM HArpy3Kd OT
MUTAONICH CETU U OBICTPOM MEPEKITIOYEHNH Ha BHYTPEHHIOIO PE3EPBHYIO CXEMY
MpU OTKJIIOUYECHUM NUTAHUS WIM OTKJIOHEHUU HAMPSIKEHUS 3a JOMYCTUMBIM
nuarna3oH. Bpems mnepexitoueHuss OOBIYHO COCTaBJSIET BEJIMYMHY MOPSIKA

19



4..12 Mc, 4TO BIOJHE JOCTATOYHO JJis OOJIBIIMHCTBA DSJIEKTPONPUEMHHUKOB
HU3KOM KaTEeropuM 3JIEKTPOCHAOKEHHUS .

[Ipy HanuuMKM CETEBOr0 HANPSIKEHHsS COOTBETCTBYIOIIETO KadecTBa
Harpy3ka NOJKIIOYaeTcsl KOMMYTATOPOM K CETH 4Yepe3 BBICOKOYACTOTHBIN
BxoHOM punbTp BD u crabmnuzatop CT. B kauecTBe mociieTHEr0 MOTYT ObITh
HCIIOJIb30BaHbl (eppOPe30HAHCHBIN TpaHC(HOopMATOp WU aBTOTpaHCHOpMATOp C
MepeKsIroyaeMbIMu 0TBOJaMu 0OMOTKH [3] (puc. 11), BeimonHstonuit GyHKIUU
JTUCKPETHOro peryisitopa (KoppekTopa) HanpsbkeHus. JlanHas —¢yHKOus
oOecreynBaeT pacliupeHue Auana3zoHa BX0IHOTO HaMpsHKeHUs!, TPU KOTOPOM He
MPOUCXOJIUT MEPEKITIOYEHNE B AKKYMYJISITOPHBINA PEXKUM.

Tp || o]
= o T — @
Cete MHE % H Harpyaxa
= . &

Puc. 11. TlogkmtoueHre Harpy3Ku K CeTH 4epe3 aBToTpaHchopMaTop
C MEPCKI0IAaCMbIMHU OTBOAaMHU 00MOTKH

[Ipy OTKIIOHEHWW BXOJHOTO HAMPSDKEHUS OT OO0Jiee JIOMYyCTHMOTO WIIH
OpOMaJaHuu CeTHU TMPOUCXOAUT TEPEKITIOYeHHEe Harpy3Ku Ha HHBEPTOD,
BBIXOJIHOE  HAIPSKEHUE KOTOPOTO HUMEET NpPSIMOYTrojbHyI0 (dopMmy ¢
PETYIMPYEMBIMU  Tay3aMH MEXAY TOJOXKUTEIbHBIMU W OTPUIATEIBHBIMU
uMmiyiabcaMu (puc. 12). Oto obecrieunBaeT CTaOWIM3AIUIO JEHCTBYOIIETO
3HAUEHUS OCHOBHOW TapMOHUKHM BbIXOJHOro Hanpsokenus (50 ') mpu
W3MEHECHUHM HaNpPsHKEHUS aKKyMyJsaTopHoi Oartapeu. Takum o6pazom, HBII
PE3EpPBHOTO THUIIA TMPEJCTABISAIOT CO00M KOMOMHAIMIO CcTaOWin3aTopa M
WHBEPTOpPA, KOMMYTHUPYEMBIX C TIOMOIIIbIO aBTOMaTa BBojia pe3epna (ABP).

Uuux
L)

e

L4
-

k J
[

&
4]

T=20wm0

Puc. 12. ®opma BeIxoHOTO HanpspkeHus naBepropa MBII pesepHoro tuna

Jocrouncrsa UBII peszepBHOTroO THNA:
* IPOCTOTA U JICIIEBU3HA;

« Beicokuid KIIJI B ceTeBOM pexkume.
Henocrarku:
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e KOHEYHOE BpEMs IIEPEKIIOYECHUS HArpy3Kd C CE€TH Ha HMHBEPTOpP H
Ha00O0pOT;

e HECUHYCOUJAJIBHOE BBIXOIHOE HAIIPSKEHUE B aBTOHOMHOM PEXUME;

o IBII He 3amumaer Harpy3Ky OT HEAONYCTUMBIX OTKJIOHEHUW YacTOTHI U
(dbopMBbI HAPSHKEHUS CETH;

e BO3MOXXHO BO3HUKHOBEHHME HEXKEJIATEIIbHBIX IIEPEXOAHBIX IIPOLIECCOB
BBIXOJTHOTO HAMNPSKEHUSI PU NMEPEKITIOYEHUAX C CETH Ha HHBEPTOP U HA00OPOT;

o HEJIMHEIHAs HAarpy3Ka ¢ BHICOKUM KpecT-(haKTOPOM BbI3bIBAET UCKAKEHHUS
BXOJITHOTO TOKa OT CUHYCOUJAIbHONU (POPMBI U CHUKAET BXOJIHOM KO3(PPUIIUEHT
MOIIHOCTH.

HaubGonee pacnpoctpanenHbiii auanazon mourHocteid UBIT pesepBHOro
tuna: 250-1500 BA.

B Tabn. 2 nmnpuBeneHbl OCHOBHbIE TEXHUYECKHUE XapaKTEPUCTUKHU
HeKoTopbIX Hauboee n3BectTHbIX UBII pesepBHOro tumna.

TaOmuma 2
Texanueckue xapakrepucTuku pesepBHbix UBII
Mojens UK Back-UPS AVR SmartLine / BackPro / BNT
Smart-Vision

[TpousBouTenn Trucu-TexHo APC NeuHaus / Powerman /

N-Power Powercom
Mo1HOCTb, o 0,3;0,45;0,7;1,0; | 0,4;0,5;0,6;0,8;
kBA 0.51,0;15 0.5 15 10;1,4
Jnanazon
Bxoanoro 220 27 %,+23 % 220 +27 % 220 -23 %, +30% 220 +25 %
HanpspkeHusi, B
TouHOoCTH
BBIXOJIHOTO 220 +7 % 220 -10 %,+6 % 220 -14,5%, +10 % 220 +10 %

HanpspkeHusi, B

Ha puc. 12 npuBenena cTpykTypa IuHelHHO-uHTepakTuBHOro WBII.
3nech, B orimuue OT pe3zepBHbIX WBIL, mpucyTcTByeT ABYyHampaBi€HHbIH
npeoOpaszoBatens HanpspkeHus ([AI1H), Bweimonssitomuii  GyHKIUIO —Kak
WHBEPTOpA, TaK M 3apsigHoro ycrpoiictsa. [Ipu nanuuun cetu [AITH paGotaer
KaKk  BBIIPAMUTEIb U ocymectBisier  3apsn  Ab. bnaronaps
JIBYHAIPaBICHHOMY JCHCTBUI0O W CHHYCOWJAIBHOW (opMe HaNpsKeHUs,
dbopmupyemoro B pexxume uHBepTopa, JITH B3ammoaelcTByeT C CETEBBIM
HCTOYHHUKOM, T. €. UMEET UHTEPAKTUBHOE BKIIFOUCHUE.
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Puc. 12. Ctpykrypa nuneiiHo-uHTepakTHBHOTO MBII

Kak wu nmna pesepBubix HWBII, B ngaHHOM ciiydae B KayecTBe
CTAOMIM3UPYIOIIETO y3Jia IS PacCUIMpPEHUs AUana3oHa BXOJHOTO HAMPSKCHUS
0e3 mepexojla Ha AaBTOHOMHBIM PEXKHUM OOBIYHO HCMOJB3YETCS JAUCKPETHBIN
KoppekTop HanpsbkeHusi. B cereBom pexume MBI Bo3mMoXkHA TOMOTHUTENbHAS
cTaOMIM3alKs BBIXOJHOTO HANpsOKEHUs TyTeM J00aBKU WM BBIUMTAHUS
BeixogaHoro HampspkeHuss JIITH. Takol mnpuHIMO cTaOWiIM3alydyd  TOJTYYHII
Ha3BaHUE «Jlenpra-npeoObpazoBaHUE» u UCIIOJIb3YETCS MHOTUMH
npousBoautensimu UBII [4].

HNoctounctBa WBIl nuHEHHO-UHTEPAKTUBHOTO THUIMA (B OTJIMYHE OT
pesepsHbIX UBII):

 CUHYCOMJAJIbHAS (JOpMa BBIXOIHOTO HATIPSXKEHHSI B ABBTOHOMHOM PEKHUME;

« coBmerenue ¢pynkmnuit 3V u UHB B onHOM y311€.

OcHoBHbIE HelOCTAaTKH, Tpucymue pezepBHbIM MBII, pacipocTpanstorcs u
Ha WBII nuHeltHo-uHTEepakTHBHOrO THUMa. HeoOXoammMo OTMETHThH, YTO OJIOK
KOMMYTAIlMHM SIBJISIETCS Hanbojee OTBETCTBEHHBIM MecToM maHHbIX WBII,
MIOCKOJIbKY MMEHHO OT €ro paboThl 3aBUCUT OOECTeueHUE HaJEeKHOCTU BCETO
UBII. Dto cBsa3ano ¢ TeM, uto npu nepexoae MBIl B aBTOHOMHBIN peXUM 3TOT
0JIOK TOJDKEH oOecredrBaTh YETKOE PACCOEIMHEHHWE HMHBEPTOpPA M CETEBOTO
UCTOYHUKA, O00JaJarollero MajiblM BHYTPEHHHM CONpPOTUBICHHEM. B
MIPOTUBHOM CIIy4a€ MHBEPTOP OKa3bIBACTCS 3aMKHYTHIM HAKOPOTKO M BBIXOIUT
U3 CTPOSL.

HaubGonee pacmpoctpanennsiii amanazon momHocterr MBIl nuneiino-
uatepaktuBHoro tuma: 500-3000 BA. B Tabn. 3 mnpuBeneHbl OCHOBHBIC
TEXHUYECKHE  XapaKTEPUCTUKU HEKOTOpbIXx wmoxaened WbBIl  nuHelHO-
MHTEPAKTUBHOIO THUIIA.

Tabmumna 3
TexHuueckre XapakTepuCTUKU JINHEWHO-UHTepaKTUBHBIX MBI
RealSmart / PC
Mogpens Smart-UPS PSI PW5125 KIN
: Powerman /
[TpousBoauTeNnb APC Liebert Invensys
Powercom
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Mourocts, 042,062,010, 1 2.1 0.14:22 1,0:15: 2.2 07:1,0 15: 272

kKBA 1,4:2,2

Junanazon

Bxoagmoro 220 -28 %,+23 % 220 -25%,+24 % 220 —30 %,+20 % | 220 —30 %,+25 %
HanpsbkeHus, B

TouHOCTH

BBIXOJIHOTO 220 +10 % 220 -15%,+12 % | 220 —-10 %,+6 % 220 +10 %

HanpsbkeHus, B

OTH YCTPOMCTBA MOCTOSSHHO MNHUTAIOT HArpy3Ky UM HE HMEIOT BPEMEHHU
nepexitoueHus. Hapsimy ¢ pe3epBUpOBaHHMEM  DJIEKTPOCHAOKEHUS  OHU
npeaHa3HaueHsl s o0ecnieueHus: KO npu ero HapyiieHUsX B MUTAIONIEH CEeTH
U QUIbTPAIMU TIOMEX, IPUXOISIINX U3 MUTAOIICH CETH.

Tomonoruss UBIT ¢ nBoitHbIM mpeoOpa3oBaHUEM PHEPTrUU B OOIIEM BHJIC
npuBeneHa Ha puc. 13. Ilo »9Toit  TOMOJOTMM  WHBEPTOP  BKIIOYEH
MOCJIEIOBATENILHO B IIEMM «CETeBOM MCTOYHUK — Harpy3ka». I[lpu Hanuuuwn
CETEBOT0 HAMNpPsDKCHHWs] B JIOMYCTUMBIX TMpenenax (BeaudyuHa, YacToTa,
UCKKCHUE CUHYCOMIAIIBHOW (POPMBI) MUTAHUE HATPY3KH IMPOUCXOJUT IO IENH
«BBIMPSIMUTEL — UHBEPTOP», TAE IMPOUCXOIUT TMpeoOpa3oBaHUE HAMPSIKEHUS
NEPEMEHHOr0 TOKa B MOCTOSIHHBIA W HA00OpOT, T. €. JBOITHOE MpeoOpazoBaHue
sHepruu. B pexume meperpy3kd WM BBIXOJA U3 CTPOs KaKOro-imbo ysia
JIBOMHOTO TIpeoOpa3oBaHusl HArpy3Kka MepeKiiouaeTcs HampsIMylo K CEeTH depes
0JIOK KOMMYTalMM Iienu aBToMatuueckoro myHTupoBanus (BYPASS). Ilpu
IOPOMATAHUU CETH WIM €€ HEAOMYCTUMBIX OTKIOHeHusaX WBIl MraoBeHHO
NEePEXOOUT B  aBTOHOMHBIM  PEXUM  MUTAHUS  HArpy3Kd  SHEprueu
aKKyMYJISITOpHOU OaTtapen. B ceTeBoM pexxume BBITTPSIMUTEIND BBITIOTHIET TAKKe
(GYHKIIMIO 3apsiIHOTO YCTpOWCTBAa Oaraped. BwImpsMuTens MOXKET SBISTHCA
ynpasisieMbiM (Ha TupucTopax win IGBT Tpan3ucropax) niau HeynpaBiIsieMbIM
(ma muomax). HWumepropsl MBIl ¢ aBoliHBIM MpeoOpa3oBaHUEM SHEPTUU
BoinoNHAOTCS Ha IGBT TpaH3ucTopax, KOMMYTHUpPYEMBIX ¢ 4YacTtoToi 10—
S50 k', u popmMupyronMX ¢ TOMOIIBI0 BBHIXOAHOTO (PMIIBTpAa CHHYCOUAAIBHOE
Hanpspkenne 50 I'm.

P Balinac gnA TexHMYeckom o cny#EaHKM A
oo
Pt Bakinac
) — )
Bxop 2
. C TEMAHECHIA ot
] oo |Elbnpnru1-1Tem:.| MHEERTOR MEpEKTIOUETE b o)
Bixop 1 Blerxog,

paboTa oT cam

e aGoTa oT GaTtapei
Puc. 13. Tononorust UBII ¢ 1BoiHBIM 1peoOpa3zoBaHueM 3HEPTUH
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ITo paccmotpennoii Tonosioruu BeinosHstorcs UBIIL cpenneit u 6omnpiion
MormHocTH (6onee 30 kBA), umeroniue HOMUHATIbHBIE 3HAUCHUS HANPSKEHUS
O6atapen B mpenenax 360-384 B. WBII MeHblieit MOIIHOCTH HCIHOJB3YIOT
OIIpEECIICHHbBIE Pa3HOBUIHOCTH OCHOBHOU TOMOJIOTUH JIBOMHOT'O
npeoOpa3oBaHus — 3a CUET JOMOJHUTEIbHBIX CUIIOBBIX OJIOKOB MTPeoOpa3oBaHuUs
(puc. 14, 15).
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Puc. 15. Ctpyxrypa UBII ¢ n1BoMHBIM
npeoOpa3oBaHUEM U KOPPEKTOPOM
Kod(uImeHTa MOIHOCTH AJI OJHO- U
tpexdazubix UBII cpeaneit MmomuocTu

Puc. 14. Ctpykrypa UBII ¢ 1BoiiHbIM
npeoOpa3oBaHUEM M KOPPEKTOPOM Ko duiineHTa
MortHocTH s ogHO(a3Heix MBI manoi momHOCTH

CrtpykTypa, mpeacraBieHHass Ha puc. 14, mpumeHsieTcst s MOCTPOCHHUS
onHodazueix UBII u comepxut 610Kk KOppekTopa K03 HUIIMEHTa MOITHOCTH,
COBMEIIICHHBIN ¢ HeyrpaBisieMbiM BoinpsiMuresieM (KKM-B), 6ok 3apsaHoro
yctpoiictBa (3Y), mnpeoOpaszoBarens mnocTosHHOro Hampspbkenus (ITTTH).
OyHKIIMOHAILHOE HA3HAYEHHUE ITUX OJIOKOB CIIEYIOIIEee:

« KKM-B obecnieunBaer nmpeobpa3oBaHrue HAMPSHKEHUS CETH TTEPEMEHHOTO
TOKa B CTaOWJIBHOE HAIPSKEHUE TIOCTOSHHOTO TOKAa. OJTHUM JOCTHTaeTcCs
MPAKTUYECKA CHHYCOMAAbHAs (opMa TOKa, MOTPeOIIEMOTO M3 CETH, UTO
MO3BOJISIET UIMETH BXOTHOM KO3 (HUIIMEHT MOIITHOCTH OJIM3KUM K €IHHHIIC,

«3YV  (dopmupyer HE0OXOAMMYIO BEIWYMHY HAMNPSOKEHUAS — 3apsna
aKKyMYJIITOPHOM OaTaped, HOMHUHAJIbHOE 3HAYEHUE HAIpPSHKEHHUS KOTOPOU
BBIOMpaeTcs, B 3aBUcUMOCTH oT MomHoctu MBI, ot 36 n0 96 B;

«IIITH obecmeunBaeTr  coriacoBaHWE  HANpsDKeHUs — Oarapen  C
BBICOKOBOJIFTHBIM ~ HANPsDKCHHEM THTAHWS WHBEPTOpPA W PACCUMTAH Ha
MAaKCUMAJIbHYIO MOIIIHOCTh Harpy3KH.

CtpykTypa, TpelacTaBiIE€HHass Ha puC. 15, UCHOAB3yeTCAd Kak s
onHodaszHbix, Tak u s Tpexdasznbix UBIT momuocTteio 6—30 kBA. 3aecs [TITH
BbInONIHAET Kak GpyHkuuio KKM, Tak u dyHKMo0 cTrabuinzaTopa HaAIpsKEHUS
nutanust uHBepTOopa. HoMHHanbHOE 3HAYEeHUWE HaNpsDKeHUus  OaTtapeu
BBIOMpaeTcsa B mpeaenax 120-288 B. Bxox 3Y MokeT nmUTaThCA KaK CETEBBIM
HaIpsHKCHUEM, TaK M CTAOMIILHBIM MIOCTOSTHHBIM HanpsbkerueM ¢ Beixoa [TITH.
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Ocnosnble noctouncTBa MBII ¢ nBoitHBIM MpeoOpa30BaHUEM SHEPIHHU:

o O0ecrieueHre BBICOKOM TOYHOCTH CTaOMIM3allMd CHHYCOUJAIBHOTO
BBIXO/IHOTO HAMPSKEHUS B CETEBOM M aBTOHOMHOM PEKUMaX;

o oOecrieueHrne CTAaOMWJIBHOM 4YacTOThl BBIXOAHOTO HANpPSKEHUS MpHU
OTKJIOHCHHSX YaCTOTHI CETH;

¢ OTCYTCTBHE TEPEXOIHBIX MPOIECCOB MPHU TEPEKITIOYCHHUSIX C CETEBOTO
peXrMa Ha aBTOHOMHBIN M HA000POT;

¢ BO3MOKHOCTh HCKIIOUUTH BIMSHUE HEIWHEHHOW HArpy3Kd C BBICOKUM
KpecT-(hakTopoM Ha GOpMY BXOJIHOTO TOKA;

o TIOBBIIIICHUE HAJCKHOCTH CHUCTEMBI O oOOecreueHuto Oecrepe0oitHoro
NUTaHUS HATPY3KH 32 CYET aBTOMATHYECKOTO ITYHTUPOBAHUSI.

B T1abn. 46 npuBeneHbl OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKHU psiaa
moneneit UBII ¢ nBoitHbIM npeoOpa3oBaHUEM YHEPTHUH.
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Tabnuua 4
Texuuueckue xapakrepuctuku Tpexdasubix UBIT (puc. 15)

Monens HL UPS 7200 Borri 4000
[IpounsBoauTenb Astrid Liebert Invensys
MomHocts, KBA 20,25, 32, 12’560’ 80, 100, 30, 40, 60 20, 30, 40, 60, 80, 100, 120
Jluanason BXOAHOro 380 £10 % 380 —15 %,+10 % 380 —10 %,+15 %
HanpsbkeHus, B

Tormocts BEXOAHOTO 380 +1 % 380 +1 % 380 +1 %
HanpsbkeHus, B

Koaddumuent 0,83 0.8 0,83

MOIIIHOCTH T10 BXO/Y

Koadbounuent 0.8 0.8 0.8

MOIIHOCTH MO BBIXOTY

Tabmuma 5
Texaunueckue xapakrepuctuku onHopazHeix MBI manoit momuocTy (puc.14)

Monienb JIK UPStation GXT PW9120 ULTimate
IMpoussoautens | Taucu-TexHo Liebert Invensys Powercom
MOIIHOCTS, _ . _ 0,7;1,0;15;2,0; | 0,7;1,0;1,5; 2,0;
BA 1,0; 3,0 0,7;10;15 | 20;3,0 3.0 30
Jnanazon 0 0
BXOJTHOTO 220270 pp0a2706 | 22020900 27 06,425 9% | 220 -27 %,+25 %

+25 % +27 %
HanpspbkeHusi, B
TouHOCTB
BBIXOJTHOTO 220 +3 % 220 +3 % 220 +3 % 220 +3 % 220 +2 %
HanpsbkeHus, B
Koaddumuent
MouHoCcTH 110 0,95 0,95 0,95 0,97 0,98
BXOJlY
Kospduunent
MouHocTH 0,7 0,7 0,7 0,7 0,7
0 BBIXOTY
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Texunueckue xapakrepuctuku oaHodasusix UBII cpeaneii MoutHoCTH
UPStation GXT
Liebert

Moaenn

[IpounsBoaurens
MoimHocTh, KBA

Jnamna3zoH BXOJIHOTO
HanpsbkeHus, B

To4HOCTE BEIXOIHOT'O
HanpsbkeHus, B

Koadpopunuent
MomntHoctn
10 BXOZY

Koadbounuent
MomntHocTn
0 BBIXOY

TIK

Toucu-TexHo

6,0; 10,0

220 -15 %,+25 %

220 +3 %

0,98

0,7

6,0; 10,0

220 -15 %,+25 % 220 —20 %,+25 %

220 +3 %

27

0,98

0,7

PW9150

Invensys

8,0:10,0; 12,0

220 +2 %

0,98

0,7

Tabnuua 6

ONLine

Powercom

7,5;10,0; 15,0

220 +25 %

220 +1 %

H/I

0,8



3. KAYECTBO NOTPEBJISIEMOH MOIIIHOCTH
3.1. HopmupoBaHne rapMOHHMK BbICHIET0 MOPAIKA

Tpyonocmu pacuema 2apMoHUK

Teopernyecku, 3Hasg XapaKTEPUCTUKUA BCEX DIJIEMEHTOB CHUCTEMBI, MOKHO
OMpeNeNuTh YPOBEHb TapMOHHMK B J0OOM ee Touke. Ha mpakTuke Takoit
MIOAXOA TPYAHO pealn30BaTh H3-3a HEBO3MOXXHOCTU TOYHOI'O OIIMCAHUS
MOBEJACHUS DJJIEMEHTOB CUCTEMBI HAa 4YacToTax BBICIIMX TapMOHUK,
HEJIOCTATOYHO JOCTOBEpHOW HHGOpMAMK OO0 Y3J0BBIX COMPOTUBICHUIX
CUCTEMBbl Ha OTUX YacTOTaX W TmpobiieMax, CBSI3aHHBIX CO CIIy4alHBIM
XapakTepoM U OCOOCHHOCTSIMU CYMMHPOBAHUSI TapMOHUK OT Pa3IMYHBIX
VUCTOYHUKOB.

Hauuonanvnvle cmanoapmeul Ha ypOGHU 2APMOHUK

Huxe onucan psjg HaUUOHAIBHBIX CTAHAAPTOB, WIUIIOCTPUPYIOIIUX
pa3HUIly B MOJAXOAAaX K OTPAHMYEHUIO TAPMOHUK, MPUHATBHIX B Pa3TUYHBIX
cTtpaHax. Bce paccMoTpeHHBIE CTaHIApThl YCTAaHABIWBAIOT HOPMBI Ha KO3(-
(UIMEHT UCKaKEHUSI CHHYCOUIAIbBHOCTH, MHOTHE U3 HUX COJEPKaT HOPMBI U
Ha OTACJbHbICE TAapMOHUKM HampspkeHus. [lociaeaHue BhIpakaloTcsi B
pa3IMYHBIX BHUJAX: IMPOLEHTHOIO OTHOIICHUS Pa3JIMYHBIX TapMOHUK;
MpEeEIOB, MOKPHIBAIOIINX BECh YACTOTHBIN JMAIa30H JJI1 YETHBIX U HEUETHBIX
rapMOHHK; aOCOJIOTHBIX WJIM OTHOCHUTENBHBIX (M TIPOIIEHTaX) HOPM IS
KaXXJIOH TapMOHUKH, KOMOMHAITUHN TTepeYucIeHHbIX crioco0oB. HopMupyemeie
YPOBHHM OOBIYHO 3aBHCST OT Kjacca HaNpsHKeHHUs, WHOT/IA OHMU Pa3IMYaroTCs
JUIS. TIUTAIOIIUX U pacHpeleNUTeNbHbIX cUcTeM. HopMmbl yCTAaHOBJICHBI st
KOd(PUIMEHTa MCKAKCHUS CHUHYCOUIATBLHOCTH HAMPSOKCHUS W U1 YPOBHEH
YETHBIX U HEUETHBIX TAPMOHHK, BHOCHUMBIX TTOTPEOUTEIEM.

HopMbl Ha TapMOHHMKM TOKa  YyCTaHaBJIMBAIOTCS  HECKOJbKUMU
crangapramu. OHU ONPENENAOT YPOBHM TApPMOHUK TOKA, KOTOpPbIE€ MOTYT
TCHEPUPOBATHLCS WM MOTPEOATHCSA OTACIBHBIM IMOTpeOuTeneM. B cranmaprax
(s mUTarOMUX ceTel HampsokeHueM 66 KB u BEIIE) OHM BBIPAKCHBI B BUJIC
aOCOJIFOTHBIX ~ WJIM  OTHOCUTEIBHBIX  3HAaueHUW (10  OTHONIICHHUIO K
MaKCHMaJbHOW Harpy3Ke).

Tak kak OCHOBHBIM HMCTOYHUKOM TapMOHHUYECKUX HUCKAKECHUM SIBIISIFOTCS
CTaTUYECKHE TMpeoOpa3oBaTesi, CTAHAAPThl OOBIYHO  YCTaHABJIMBAIOT
ONPEJICICHHYIO MPOLEAYPY I OLUCHKH JTOMYCTUMOCTH MNPUCOCIUHEHUS K
KOHKPETHOM TOYKE CETH pacCMaTpUMBAaeMOro THMa IpeoOpa3oBaTens. ITa
MpoIelypa MOXeT ObITh OCHOBaHA HA MPUHIIUIIE «IIEPBBIM MPHUIIET — IEPBBIM
oOciry>)keH», TU00 Ha TPUHIMIIE PACIPEICICHUS TEM WM JIPYTHM 00pa3oM
MEXIy TMOTpeOUTENsIMH  OOIIEro  JOMYCTUMOTO  ypPOBHS  MCKaXKEHUM.
[Tocneanuil MPUHIKIT UCIIOJB3YETCS TaM, TAE PACIPEICICHUE OCYIIECTBIISIECTCS
MPOMOPIHUOHAIIBHO MAaKCUMAJIBHOW MOIIHOCTH M C y4eToM MomHoctH K3 B
y3IIe.
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MomHOCTs B THT peoOpazoBaTessi, KOTOPBIN pa3peracTcs MOAKIIOYNTh
K CeTH, Ompeaeistorcs Jubo ¢ mnoMombio Tabmui u rpadukoB, JTuOO
pacyeTHBIM ITyTEM Ha OCHOBAaHWUHU TPeOOBaHMI CTaHIApTA.

Jis  toro 4ToOBl yNpaBisATh YPOBHEM TapMOHHK, HEOOXOIUMO
MPOU3BOUTh WX H3MepeHus. OOBIYHO B CTaHAApPTax MPUBOJAT JCTAIBHYIO
MpOLEaypy TPOBEACHUS W3MEPEHUH U CHCHU(PUKAIMIO IS CPEJICTB
HU3MEPCHUSI.

Hopmuposanue noxazamesneii, Xxapaxkmepu3syoujux
HeCUHYCOUOATIbHbBIE PEHCUMDBL

HecunyconanbHOCTh HaIpsKEHUS U ToKa  OOyCIIOBIMBAET
JOTIOJIHUTEIIBHBIE TTOTEPU H HATPEB, @ TAKKE YCKOPEHHOE CTAPEHHUE M3OJISILIUU
AJIEKTPOOOOPYJOBaHUSI U, KPOME TOro, OTPULATEIbHO CKa3bIBAETCA Ha
(GYHKIIMOHUPOBAHUH 3JIEKTPOOOOPYIOBAHHUS.

3.2. CTaHaapTbl, perjiaMeHTUPYOIIHE
rapMOHUYECKHE MCKAKEHUS

Bompockl  rapMOHHMYECKHMX ~ HCKOKEHMM B DJIICKTPUYECKUX  CETAX
PETIAMEHTUPYIOTCS PA3JIMYHBIMU CTAHAAPTAMHU U HOPMaMHU:

e CTaHJIApTaMU OOECTICYeHUsI DJIEKTpOMarHuTHOM coBmectumMoctu (OMC)
pacrpeenuTeNbHbIX CETEH;

¢ HOPMATUBHBIMU TpPEOOBAaHUSIMU K OOOPYIOBAHUIO, MOPOXKIAIOIIEMY
FapMOHUKWU;

o PEKOMEHAAIMSAMU JHEProcHAOKAIOIMIUX KOMIAHUN, NPUMEHUMBIMU K
ANEKTPOYCTAHOBKAM.

B Hacrosiiee Bpemsa AEHUCTBYET TPOMHAS CUCTEMA CTAaHIAPTOB U HOPM,
HaIpaBJICHHAss Ha OBICTPOE OCJIA0JCHUE BIMSHUS TAPMOHHK M OCHOBaHHAas Ha
NEPEUYHUCICHHBIX Jajee JOKYyMEHTaXx.

Cmanoapmeot, pecnamenmupyrouwgue IMC pacnpedenumenvHnovlx
cemeil U uzoenui

OTH  CcTaHAApThl  YCTAHABIMBAIOT  HEOOXOIWMYI)  COBMECTUMOCTH
pacipeeTuTENbHBIX CETEH U AIEKTPOOOOPYI0BaHUE:

e TADMOHUKH, TMOPOKIAEMbIE KAKUM-TUOO YCTPOMCTBOM, HE JOJKHBI
CO3/1aBaTh B PACHPENCIUTEIBHON CETH BO3MYILIECHHUS BBILIE OIPEICICHHOTO
YPOBHS;

e KAKJIOE YCTPOMCTBO JIOJDKHO COXPAHITh pPabdOTOCIMOCOOHOCTh TpHU
HAJINYWH B ITATAIOLIEN CETH BO3MYILIEHUN ONPEIEIIEHHOTO YPOBHSI;

e CTAHJAPT MDBK 61000-2-2 s HU3KOBOJIbTHBIX CHUCTEM
AHEProcHa0KeHUs 00111eTO TPUMEHEHHUS;

o ctangapt MOK 61000-2-4 1isi TPOMBINIICHHBIX 3JIEKTPOYCTAHOBOK
HHU3KOT'O U BBICOKOT'O HAIPSKECHUS.
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Cmam)apmbl, peciaamenmupyrouiue Kkauecmeo aﬂeKmpuueCKoﬁ
JHepcuu, obecneuusaemoii pacnpedeﬂumeﬂbnbmu cemiamu

o cranapT EN 50160 yctaHaBiMBaeT XapakTEPUCTUKHU DJIEKTPOIHEPIUH,
M0/1aBa€MOM pacrpeenuTeNbHbIMUA CETAMH OOIIETO Ha3HAYEHUS;

o cranniapt IEEE 519 mpexacraBnser oOmuil moaxoa dHEProcHaOXKaroIux
KOMIIAHUWA W TOTpeOuTeNle K OrpaHUYEHUIO0 BIIMSHUS HEJIMHEHWHBIX HArpy3oK.
DHeprocHadarone KOMIaHUU CTUMYJIUPYIOT MPUHATUE NMPEBEHTUBHBIX MEP,
IPU3BAHHBIX MTOBBICUTH KAUYECTBO AJIEKTPOIHEPTUH, CHU3UTH POCT TEMIEPATYPbI
U YMEHBIIUTh BIUsSHUE HAa KodhduumeHTsl MouHocTH. OHM HaMepeHbl B
OynyueM mrpadoBarh noTpeduTesnel, SBIsOUMXCS OCHOBHBIMU UCTOYHUKAMU
FapMOHHUK B IIUTAIOLIEN CETH.

Cmanoapmol, ycmanagiaugarouiue mpeodosanus K 000pyooeanuio

e craniapr MOK 61000-3-2 unu EN 61000-3-2 1151 HU3KOBOJIBTHOTO
000py/1I0BaHMS C HOMUHAJILHBIM TOKOM MeHee 16 A;

e craniapt MOK 61000-3-12 unmu EN 61000-3-4 myisi HU3KOBOJIBTHOTO
000py/1I0BaHUS C HOMHUHAJILHBIM TOKOM Oosiee 16 u meHee 75 A.

Maxkcumanvno oonycmumeole ypo8HU 2APMOHUK

[IpoBeneHHble MEXIYHApPOJHBIE MCCICAOBAHUS TIO3BOJUIN COOpaTh
JAaHHBIE W OIIEHWUTh THUIIUYHOE COJICp)KAaHWE TapMOHHUK B paclpeNesIUTeIbHBIX
AIEKTPUUYECKUX CeTsX (Tabma. 7 u 8).

EU 50160. KavectBo mnwutaromiero HamnpsokeHud. Crangapt s
KOMMYHQJIBHBIX (OOIIECTBEHHBIX) AJIEKTpOCHAOkaromux cered. [Ipumensercs
s cered Huzkoro HampsbkeHus = LV (mo 1000 B) u cpemnero = MV
Hanpspkenus (1-35 kB).

Ta0muua 7
Ne [TapameTtp XapakTepucTUKH nuTarouero Hampskenus no EN 50
n/m 160
1 [Yacrora Cpennee 3HaueHue nu3mepeHHoe B uurepnaie 10 c,

+/-1 % (49,5-50,5 I'r) B Teuenue 99,5 % nenenu
—6 %/+4 % (47-52 I'n) B Teuennel00 % nenenu

2 |Ammurtyna +/-10 % B Teyenue 95 % Henenu
(cpennexBaapaTuvyHoe 3HaueHHe 10 MUH U3MEpEeHHi)

3 |Mmnynbesl HanpspkeHus |5 % HopMainbHo,10 % HedacTo

JUI ceTell HU3KOTO HaNpPsKEHUS

JnutensHas no3a ¢aukepa <1 B Teuenue 95 % Hexenu
4 % HOpMaIbHO, 6 % HedacTo

JUI CETEN CPEHETO HaNPSKEHUS

JnutensHas no3a aukepa < 1 B Teuenue 95 % Henenu

4 |Ilpocaaku—TpoBasbl BonpmmHCcTBO:! IIPOJOJKUTEIBHOCTD <lc,
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HaTPSHKCHUS riryouna < 60 %. MectHbie pOCaIKu u3-3a
NEePEKIIIOUYCHHSI ~ HArpy3KH  JUIsl  CEeTed  HHU3KOro
Hanpspkeaus  10-50% ,  mms cereit  cpenHero
Hanpspkenus 10-15 %
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Oxonuanue tadm. 7

5 |Kopotkue npepoiBanusi |Menee 3 MuH. JlecITKU—COTHH pa3 B roj. JIuTenbHOCTb
M0JJa4M HAMPSHKEHUS 70 % wm3 Hux — MeHee 1 ¢

6 |dmuaabie pepeiBanus  |bosee 3 muH. Menbie 10—50 pa3 B rox
MO1aY¥ HAIMPSIKCHUS

7 (I[loBbltieHUs Hnst cereit Huskoro HampspkeHust meHee 1,5 kB. Jlnsa
HaIpsKEHUs ceTell cpeHero HanpspkeHus: 1,7 HoMuHana ajs ceTei ¢
[IPOMBIIIJIEHHOW YaCTOTHI [[JTyX03a3€MJIEHHON HENTpasblo, WM 2 HOMMHAIA MAJs
HE3a3€MJICHHBIX CETEed WM CETe C HEWUTpaiblo,
3a3€MJICHHOM 4epe3 Tyroracsiiui peakTop

8 |[dunammueckoe st ceTeit HU3KOTO HAMpsDKEHUs: B 00meM meHee 6 kB,
MepeHaNPsIKECHUE MHOrJa BbIME. JUIUTENBHOCTh MMITYJIBCA MHJIMCEKH/IbI-
MHKPOCEKYH/IbI.

Jnst cereit cpeiHEro HaNpsHKEHUS — HE OMPEIETIEHO.

9 |ducbamanc nuratoriero |J[ins ceTeil HU3KOTO M CpeHEro HampsbkeHus: 10 2 % B
HaNpsHKEHUS TeueHue B TeueHue 95 % Hemenu (CpeaHEKBAIPaATHIHOE
3HaueHue 10 MUH u3MepeHMil); B HEKOTOpBIX MecTax
noakiroueHus 1o 3 %

10 [Hampsoxenue rapmMoHHK |75 ceTeil cpetHero u HU3KOTO HaNpPsHKEHHsSI Tao. e

11 |HanpspkeHue Mexmy He onpeneneno
rapMOHUKaMU
Taomuma 8
Heuernbie rapmMoHHKH UeTHble TApMOHUKHI
Hexkpatneie 3 Kparnsie 3
Iopsnok h |OtHocutensHOe|[Topsimok| OtHocuTensHoe |[Topsimok|OTHOCHTENBHOE
Harpsbkenue, % h HanpsbkeHue, % h Hanpsbkenue, %

5 6 3 5 2 2
7 5 9 1,5 4 1
11 3,5 15 0,5 6-24 0,5
13 3 21 0,5
17 2
19 1,5
23 1,5
25 1,5

3.3. KoappuuueHT MOIIHOCTH

[lepBuuHasg dyeKTpUYecKas LEMNb MEPEMEHHOTO TOKa JOCTATOYHO
YyBCTBUTENIbHA K XAPAKTEPY HATPY3KH, MOAKIIOYAEMOM K Hel. OnThumanbHOU

Harpy3Kou sIBJISIETCSI aKTUBHOE JIMHEWHOE conpoTuBieHue — Ry. B 3TOM cityuae
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(puc. 16, a) npu cunycounaibHOU Gopme muTaromiero HarnpspkeHus U(wot) = Um-
sin(wt) Tok, mpoTekaromUii B TaKOW wenu OydeT TaKXe OIMHChIBATHCS
CUHYCOUJANbHOU (PYHKIIMEH:

i) =UR')””sin(a)t) _ 1, sin(at):
I[Ipy 5TOM MIHOBEHHAsI MOLIHOCTb, MOTPEDIIEMas OT CETH:
p(at) =i(at)-u(ewt)=U_-1_-sin?(at)-

YuaureBas, uto U =+2.U; | =+/2.1,t;¢ U u | — neiicrByroume
m m

3HA4YC€HUS TOKOB Y HAIIPSHKEHHUM B CETH, a sin2(a)t) = (1_ COSZa)t) /2, mony4Yum
p(at)=U-1-U-1-cos(2at).

Takum 00pa3oM, MOIIHOCTh, MOTpeOsieMas M3 CETH W BbIICIsACMas B
Harpyske, MyJbCUPYyeT C YABOSHHOU yacToTou (puc. 16, 0).
3
: Ugw)
| jz(e::.t)

i(wt)
Urat) ( -

@ o :

a) 0)

Puc. 16. IcTouHuK ¢ aKTHBHOM Harpy3Koi (a),
(hopMBI TOKA, HAITPSKEHUST U MOIITHOCTH (0)

Cpennsis MOIIHOCTH P, KOTOpasi OmpenersieT JHEpPruro, HeoOpaTHUMOo
npeodpa3zyeMyro B Harpy3ke B TEIUIOBYIO (WJIM B KakylO-TO HWHYIO ¢GopMy) B
€VHHIY BPEMECHHU:

P :212;” u(et)-i(@t)dat =;2;”[U 1-U-1-cos(2at)dat=U -1 -

7T 0 7T 0

Ha npakTuke Harpy3ka MOET UMETh HE TOJIbKO KOMILUIEKCHBIA XapakTep,
HO ¥ OBITh HEIMHCHHOM.

Ha puc. 17 noka3zanpl BapuaHThl BO3MOXHBIX ()OPM TOKa, OTPEOISIEMOTO
HEKOTOPBIMU  Harpy3kamu (B  YaCTHOCTH, BTOPUYHBIMH HMMITYJIbCHBIMU
MCTOYHUKAMU TUTAaHUS) W3 CETH M COOTBETCTBYIOIIME UM KOI(PPHUIIUEHTHI
MOIIHOCTH.
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CyvHycovpanbHasn, TpanewpanbHas,

M KO3 PULIIEHT A KoahPprLmeHT MowHocT 0,96
moLHoCTK 1,0
ot /
~ MpsamoyronbHas, Ai MMy nbcHas,
I koadhddLLEeHT MoLLHOCTV 0.9 KoahdrLmeHT

MoLHocTm 0,6 ... 0.7

ot /\ ot
\/

Puc. 17. BapuanTtsl popM TOKOB ce€TH

Huzkuit  x03QdUIIMEHT MOIIHOCTH TMOPOXKIAET €lle pAll Cepbe3HBIX
npo0sieM B cucteme djekTponutanus. [Ipu G0ibIIoM KOJU4eCTBE 3IEKTPOHHOU
anmaparypbsl U HEpallMOHAIBHOM €€ MOAKIIOYEHHH K MHUTarolen TpexdasHoii
CeTH BO3MOXKeH mnepekoc ¢a3z. [Ipu 3ToM YacTh 3JIEKTPOHHOMN amnmapaTypbl OyJaeT
paboTaTh MpHU MOBHIIIIECHHOM HANpPsDKEHWH, a Jpyras — Ipu NMOHMWKEeHHOM. U B
TOM W B JPYroM cllydae ammaparypa OyneT mioxo paboTaTh M JaXKe MOMKET
BBINTH U3 cTposi. Jlna ycTpaneHus mnepekoca ¢a3 B TpexdasHylo CeTb BBOIAT
«HYJIEBOK» TIPOBOJI, KOTOPHIM BBHIpAaBHMBAET HaIpsDKeHHE BO Bcex ¢azax. [lpum
UMITyJIbCHOM XapakTepe TMOoTpedIseMoro TOKa ¢ OOJIBIIOM YHUCJE €ro
rapMOHUYECKHUX COCTaBIISIIOIIMX BO3MOXKHA IEpPErpy3Ka «HYJIEBOr0» IMPOBOAA,
TaK KaK CEYeHHWEe OSTOro MmpoBoja B 2...2,5 paza MeHble, 4yeM y (a3HbIX
mpoBosoB. [Ipu 3TOM, MO TexHMKE OE30MACHOCTH 3ampemiaeTcs 3alluiaTh
HYJIEBOW» MPOBOJI IJIABKUMH MPEAOXPAHUTEIISIMU WJIM aBTOMATaMU 3alllUThI
cetd. O4EeBUIHO, YTO MPU HEOJIATOTPUATHBIX YCIOBHUSIX BO3MOYKHO TIEPETOPAHUE
HYJIEBOT'O MPOBOJIa U BOSHUKHOBEHUE TIepeKoca ¢as.

NMnynbcHbIE HCTOYHUKHM — DJIEKTPONHUTAHUSA COCTOST M3  BXOJHOTO
MOCTOBOTO BBITIPSIMUTENS. C €MKOCTHBIM (UIBTPOM M BBICOKOYACTOTHOTO
npeobOpaszoBatens HampspkeHus. OOmamas BeICOKMMH  3HadeHusmMu  KIIJI,
XOpPOIIMMHA ~ MaccorabapuTHBIMM  TIOKA3aTeNsMH, TaKHe€ HCTOYHHUKH, K
COXKQJICHUIO, UMEIOT HU3KUM K03 duriment mougHocty — 0,5...0,7.

3.2 YCTpPOMCTBO U NPUHIIUI PA00THl AKTUBHOI0 KOPPEKTOPA
K03 PuieHTa MOIIHOCTH

Bo3MOXXHOCTh  cO3MaHMsl  JIEIIEBOTO ©  3KOHOMHYHOIO KOpPPEKTOpa
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Kod(ppuIIMeHTa MOIIHOCTU OO0eCleueHa BBICOKMM YPOBHEM COBPEMEHHOTO
pa3BUTHUSl  KIIOYEBBIX PETyIATOpoB. Maes COCTOMT B  HCIONB30BaHHUH
CIIOCOOHOCTH ATUX PETYISATOPOB OOECIEYUBaTh BO BXOAHOM Lienmu TpeOyemylo
dbopmy TOKa, omnpenenstomero Kodp@UIMEHT MoIHOCTU. [l 3Toro
OPUMEHSAIOT  WMITYJbCHBIM — MOBBIIAIONIAN  PETYJSATOp, COCTOSAIIMA W3
WHIYKTHBHOCTH, Kitoua Q1, auoma u koHaeHcaTtopa Harpy3ku (puc. 18).
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HEH - pennTene BeiNpAMNEHHOTO HanpaXKeHna
OH - aennTtenb Hanpa*KeHus

OT - patynK ToKa

NBH -paTuymK BbIXOQHOIO HanpaXXeHnAd

CY - cuctema ynpaeneHma

MOH - MCTOYHMK ONOPHOro HanpsaKeHWs
YCP - ycunuTenb paccornacobaHmA

Puc. 18. Ynporennas (a) u tunossas (0) cxembr KKM

Ha puc. 19 npencrasnens! Gpopmbl TokoB 1 Hanpsbkernit B KKM npu
Pa3HBIX Harpy3Kax.
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Puc. 19. ®opmel TokoB n Hanpspkenuit B KKM mpu pa3HbIX Harpyskax

Kak BugHO M3 cXeMBbl, moydeHue Kod3(pGUIIMeHTa MOITHOCTH, OJIM3KOTo K
€IMHUIIE, JIOCTUTAaeTCs 3a CYET MCKIIOYEHUS U3 BBIIPSAMHUTEIS EMKOCTH
bunpTpa, KOTOpas OOBIYHO YCTAaHABIWMBACTCA B HMMIYJBbCHBIX HMCTOYHHKAX
MATAHUS JUIS CTUIAKUBAHUS IYJIbCAIMM BBITIPSAMIICHHOTO HampsikeHus. BmecTo
OTOM E€MKOCTM B CXEMY BBOJUTCS  BBICOKOYACTOTHBIM  WMMYJIbCHBIN
CTAaOMIN3aTOpP MOBBINIAIONIETO THUIA, C HEOOJBIION HMHIYKTUBHOCTHIO L Ha
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BXO/ie, paloTaroluii B TPaHUYHOM pEKHUME TMPEPHIBUCTOIO TOKA B
WHIYKTUBHOCTH.

CxeMa  TOBBIIIAIONIETO  UMITYJIBLCHOTO  cTa0uiu3aTopa  COCTOUT U3
UHIYKTUBHOCTH L, KkimrodeBoro tpansucropa, auoga VD u emxoctu Cg
criiaxkuBaromero  ¢uiabTpa. B COOTBETCTBUM ¢ MPUHIUIIOM JEUCTBUS
MOBBIIIAIONIET0 CTa0UIM3aTOpa HANPSKEHUS MPU BKIIOUCHUHM TpaH3ucTopa 1’
yepe3 WHIAYKTUBHOCTh L HauMHaAeT mpoTekaTh TOK, KOTOPHIA HapacTaeT IIo
TuHelHOMY 3akoHy. [Ipu BhIKIIOUEHUH TpaH3UcTOpa I TOK B MHIYKTUBHOCTH L
HAYMHAET CHajJaTh MO JIMHEWHOMY 3aKOHY, 3apspkas uepe3 nuoj VD, eMKocTh
dunpTpa Cy.

BxiroueHue M BBIKJIIOYEHUE KIIOYEBOTO TPAH3UCTOpAa 1 BBIMOIHAETCS
YCTPOMCTBOM yIPaBICHUS, KOTOPOE€ COCTOMT M3 JIaTUMKA BBIIPSMIIEHHOIO
Hanpspbkenuss JIBH, patumka Ttoka JIT B wuHayktuBHOocTH L U cXembl
dbopmupoBanuss umnyiabcoB ynpasienuss CVY. Ilpomecc dopmupoBanus
UMIYJIbCOB  YIPABJICHUS WJUIIOCTPUPYETCS BPEMEHHBIMU  JUarpaMMaMy,
npuBeeHHbIMU Ha puc. 19, 6. Kak BuUIHO W3 3THX Juarpamm, BKJIIOUYCHUE
TpaH3ucTtopa 7 MPOUCXOJUT B MOMEHT BPEMEHHU, KOTJla HANPSXKEHUE HA BBIXOJIE
natynka Toka JIT cTaHOBUTCS paBHBIM HYJIIO (T.€. IPU HYJIEBOM TOKE B
MHIYKTUBHOCTH L). BbikiroueHnue TtpaHsucrtopa 1 MPOUCXOAUT B MOMEHT
BPEMEHH, KOIJa JIMHEHHO HapacTarmollee HaNpsKeHHWE ¢ JaTdydKa TOKa
CTAHOBUTCSI PaBHbIM HM3MEHSIOIIEMYCS IO CHHYCOMAAQIbHOMY  3aKOHY
HAIPSKEHUIO C JaTYMKA BBIIPSAMIICHHOTO HanpsbkeHus JIBH.

[locne BBIKIIOYEHHSI TPAH3UCTOPA TOK B HWHIYKTUBHOCTH HAYUMHAET
CrajaTh, U MpPU HYJIEBOM 3HAYEHUU TOKAa TPAH3UCTOP I BHOBb BKIKOYAETCH.
Jlanee mpouecc MoBTOPSIETCS C JOCTaTOYHO BBICOKOW YAaCTOTOM. Y CpEIHEHHBIN
TOK Icp B MHIYKTHBHOCTH OKa3bIBAaeTCs CHHYCOHJAJIBHBIM IO ()OpME M MOYTH
COBMAJAOMIMM 10 (ha3e ¢ BBINPSMICHHBIM HampspDKeHUEM. Takum 00paszoM,
Oyarogaps cxeMe KOPpPEeKTOpa JOCTHraeTCs BBICOKOE 3HaUYeHUE Kod(dHIueHTa
MOIIHOCTH.

K HemocraTkamM TpHBEACHHOW CXEMBbI KOppekTopa KodddummeHTa
MomgHocTH (KKM) cnenyeT oTHeECTH OTCYTCTBHE CTaOWUIIM3AlMU BBIXOJIHOTO
HanpsbKeHUs! Ugyix. [Ipy M13MEHEHNN HAaNPSIAKEHUS CETH WM Harpy3KH BBIXOIHOE
Hanpspkearne KKM Oyzaet taxke n3MeHsAThCS.

B cxeme B 1onoJIHEHME K JaTYMKaM BRIIPSAMIIEHHOTO Hanpsbkenus [IBH u
TOKa B MHAYKTUBHOCTH /[T BBEAEH maTUMK BBIXOJHOTO Hanpspokenus J{H.
Hanpsixenne Uy, ¢ natunka [IH cpaBHuBaetcs ¢ HanpsikeHueM Uon HCTOUHMKA

onopHoro HanpspkeHus MOH u copmupoBanusiii curaan ommoku U
(paccornacoBaHus) IEPEMHOKAETCS C BBIXOJIHBIM HanpspkenueM /IBH B
ymHoOxuTene Hanpspkerust Y H. B pesynbrate aToro popmupyercs
Moayhupytomuid curaain Uy, KOTOpbIA aHAJIOTMYHO PACCMOTPEHHOMY BBIIIE

MOAYJIIMPYCT AJIUTCIIbHOCTD NUMITYJIBCOB YIIPABJICHUS KIIIOYCBBIM TPAH3UCTOPOM
T.
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4. ABTOMATU3NPOBAHHOE YIIPABJIEHUE B UBII

CoBpeMeHHBIE HCTOYHUKH OecrnepeOOMHOr0 MUTAHUSI — TOJHOCTHIO
ABTOMATU3UPOBAHHBIE CHUCTEMBbL. OJHAKO 53TO HE O3HAYAE€T, YTO HUMH HE
TpebyeTcst ympaBisaTh. M He3aBUCHMMO OT CTENEHU YCOBEPIICHCTBOBAHUM, B
mobom WBII npenycMOTpeHBI  COOTBETCTBYIOIIME MOJYJIH, a TakKkKe
pOrpaMMHOE OO€ecreueHrue, KOTOpbIe MO3BOJISIIOT BIAJETBIY OCYIIECTBIATH
KOHTPOJIbHBIE (YHKIMH 3a JACSTEIbHOCThIO TMpPUOOpa C BO3MOXKHOCTHIO
BHECCHUS KETAEMbIX KOPPEKTUPOBOK B PEKUMBI PYHKIIMOHUPOBAHMUSI.

Ynpaenenue UBII: 6uodwvt u yposnu

Cerogusi TPOU3BOAUTESIMA HCTOYHHKOB Oecrepe0oiHOTO MHUTaHUs B
WHCTPYKIIMA BCErJa YKa3bIBa€TCs, YTO MPOAYKT SIBJISIETCS MTOTOM BBICOKHX
TEXHOJIOTUH W WHTEIJIEKTYallbHBIX HapaOoTok. Ho 5TO BBI3BIBAaET BIOJHE
PE30HHBIN BOIPOC: €CIM almapaT HACTOJIBKO COBEPILICHHBIN, TOTJa 3a4eM €My
elle U yrpaiieHue?

HetictButensHo, coBpemenHble MBIl  cnmocoOHBI MHOTHE —omnepainuu
BBITIOJIHSITh B aBTOMATHYECKOM pEXKHUME, CooOIas BIAJENbIly O CBOUX
JNEUCTBUAX OIPECICHHBIMU 3BYKOBBIMU M CBETOBBIMU CHUTHallamHu. Tak ke
YCTPOWCTBA  CIOCOOHBI, MPOAHAJIM3UPOBAB CHUTYyaI[MI0, CaMOCTOSTEIBHO
MEPEKIIF0YATh PEKUMBI, PEArUpPysl HA U3MEHEHHS B IIUTAIOIIEH CETH.

Mexay TeMm, NOJOOHBIE AaBTOMATHYECKHE PEXKHUMBbI HACTPOEHBI IO
OTpeNieJICHHBIC 33J1aud U 000 OTKIIOHEHHE OT YCIOBHUM MPOTPaMMHUPOBAHUS
npuBeeT K CHIKeHuio 3¢ dexkTuBHOM paboThl ycTpoiicTBa. [loaTomMy Bcerna
CYIIECTBYET HEOOXOJIUMOCTh BHECEHHS KOHKPETHBIX M3MeHeHui. K Tomy xe
3TO 000pyAOBaHWE MPEACTABIAET COOON KOMIUIEKC MOJIYJECH, CXeM, JIIEMEHTOB,
XapakTep padoThl KOTOPHIX TaKXKe TPeOyeT HEKOTOPOro MOHUTOPHUHTA, KOTOPBIM
BIIOCJICJICTBHU J1acT HEOOXOIUMBIE CBEJICHUS JIS MIPOBEACHUS
nmpouIaKTHIECKUX padoT.

B cooTrBeTrcTBHMM ¢ 3TMMH HOpPMAaTMBaMH MPAKTUYECKA BCE HBIHCIIHUE
MOJICTM HMCTOYHHUKOB OeCrepeOOMHOro THUTaHHUS O00JaJdaloT Pa3IudHBIMU
YPOBHSIMU YIIPABJICHUSA:

Py4HOH,
aBTOMATHUYCCKHH,
yAaJCHHBIH,
KOMOWHUPOBAHHBIH.

UBII, xapakTepusyromuecsi Majaold MOIIHOCTbIO, 00JaJal0T PYYHBIM
yopaBiaeHrneM. B WX 3amauMm BXOJAT  3allMTa  MAaJIOMAcIITaOHBIX
MH(POPMAIMOHHBIX CHCTEM, OOecTeYeHHe Ka4eCTBEHHOTO JHEProCHaOKEHHS,
OTKJIOHEHHE OT HOPM KOTOPOTO HAXOAWUTCS B OMNMPEIEICHHOM auanazone. s
ATOr0 Ha MEPEAHEH MaHEeIn Pa3MEIIEHbl COOTBETCTBYIONIME KHOMKH, KOTOPBIMU
MOJIB3YETCS 00CTYKUBAIOIIHMI TTepCOHAI.
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VYcraHOBKM CpelHEel MOIIHOCTU OTJIWYAIOTCS HAJIUYHEM TUCTAHIIMOHHOTO
yopasieHus. /s 3Toro mpeaycMOTpeHa BBIHOCHAsI MaHedb aJMUHUCTpaToOpa
nu60 cooTBeTcTBYIOAs padboyas ctanuus (11K).

VYerpoiicTBa BBHICOKOW MOITHOCTH MOTYT YIPAaBIATHCS U B PYYHOM, U B
aBTOMAaTUYECKOM PEXKHUME, KOTOpPhIE TAPMOHMYHO COYETAIOTCS MEXKIY COOOM.
DOTO B 3HAYMUTENIBbHOW CTENEHU TMIOBBIIIAET TapAaHTUIO HAJEKHOU PabOTHI
000py1I0BaHMS, TaK KaK MEPCOHAT UMEET BO3MOXKHOCThH MPOBOJIUTH YTOUYHEHHUE
MapaMeTpoB, MOJTYYECHHBIX ABYMS ITYTSAMH.

Crnemyer OTMETUTb, YTO Ha CEroJiHs Bce 00Jiee aKTyaJbHBIM CTAHOBUTCS
yIAJICHHOE YIpaBJ€HUEe HCTOYHUKOM OecrnepeOOMHOro MUTaHWs, KOrja
MIPEAOCTABISIETCS BO3MOXKHOCTh KOHTPOJIMPOBATh M BHOCUTH KOPPEKTUBHI B
paboTy ycTpoiicTBa, YCTAaHOBJIEHHOTO BMecCTe€ C O0O0OpylOBaHHMEM B
TPYIHOJOCTYMHBIX paiioHax, Jaub0 Ha OTHAJEHHBIX Yy4acTkKaX. Mopaynu
MO3BOJISIIOT B KPYIJIOCYTOYHOM pEKHUME HMETh JOCTYIl K CaMOM CBexew
uH(OpPMaILIMK 1JIs IPUHSTHUS ONIEPATUBHBIX PEIICHUH.

B 3aBucumocTn oT MacmtaboB 00BEKTa, MOABEPIacMOTO MOHUTOPUHTY,
Cpe/ICTBa YMPABJICHUS TaKXK€ MOTYT OTJIMYAThCS MEXAY co0oil. B wacTHOCTH,
IPETyCMOTPEHBI AJICMEHTHI, KOTOpBIC HaJIaXKUBAIOT yIpaBJcHUE
unauBuayanbHbiMu MIBII, koTOpbhle cTOST Ha 3amure OT cOoeB (HailsIoBBIX
CEPBEPOB B HEOOJBIINX JIOKATBHBIX CETSIX. A €CTh MOAYIH, pa3paboTaHHBIC IS
KOHTPOJISI MOIIIHBIX MOJIEJIEN, KOTOPBIE 3aIlUIIAIOT CPa3y HECKOJIBKO CEPBEPHBIX
cTaHiuil. Mexay TeMm, B KaXJI0€ TaKkoe YCTPOWCTBO 3ajioKeHa OJHa oOIias
nporpaMmma, KoTopasi JOJKHA B CIIy4a€ BO3HUKHOBEHUSI KPUTUUYECKOW CUTyalluU
BBITMIOJHATh ~ ABTOMATHYECKYI0 OCTaHOBKY OOOpYIOBaHHUS, COOOIIaTh O
pPEruCTpalliy HEMOJIaI0K, KOTOPhIE 3aHOCATCS B COOTBETCTBYIOLIUN KypHal, U
OCYIICCTBIISITh ~ TE€pe3arpy3Ky oOmield CHUCTeMbl TOCIE BOCCTAHOBJICHUS
napaMeTpoB OCHOBHOT'O MTUTAHMS.

O4eBUAHO, YTO yMpaBIECHUE — 3TO HE TOJIHKO HEOOXOIUMBIN, HO U KpailHe
OTBETCTBEHHBIN MPOLIECC, B XOJI€ KOTOPOI'O BBINOJHSIETCS ONPEACICHHBIN UK
omepainuii, CBSI3aHHBIX C CEpPbe3HON aHanmuTUKOil. OOecneuynTh HACTPOMKY
MOMOOHBIX ~ MAHUMNYJSLIUA ~ CHOCOOHBI  TOJNBKO  KBaNU(UIIMPOBAHHBIC
CHELUUAIIACTHI.

4.1. Ilporpammuoe odecneuenue (I10) niast monuropunra UBII

4.1.1 Haznauenue u ocovennocmu pavomut 10
cucmem ynpaenenua UBII

HanmexxHocth  pa®oThl  CHCTEM  DJICKTPONHUTAHUS/AJICKTPOCHAOKCHUS
MPOSIBJISIETCS B MX CIIOCOOHOCTH 00eCTeYrBaTh HEMPEPHIBHYIO U OE30TKa3HYIO
paboTy BCEro KOMILIEKCAa IIMTAEMBbIX YCTPOMCTB CBSI3U. B TO ke Bpems
CEepPBHCHBIE HHXXEHEPHI YaCTO CTAJIKUBAIOTCS C CHUTYyallMsIMH, KOTJla MMEHHO
CHCTEeMa DJIEKTPONMMUTAHUS OCTACTCS Il OOCITY>KMBAIOIIEr0 MEpcoHaja 4eM-TO
BpPOJIE «U4EpPHOTO SAKUKa». Hago oTMEeTUTh, 4TO pa3BUTHIC CUCTEMBbI 00PabOTKH U
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npueMa/mepeaud  JaHHBIX SBISIOTCS MHOTOYPOBHEBBIMU, COOTBETCTBEHHO
0o0CIIy’)KMBAIOIIUE HMX CUCTEMbl  DJJICKTPONUTAHUS  TaKXKe  CTAHOBSTCS
MHOTOYPOBHEBBIMU (MEPAPXUUHBIMU).

VYerpoiicTBa,  KpUTHYHBIE K  OTKJIOHEHUSM  PabOThl  CHUCTEMBbI
AJIEKTPOMUTAHUS OT HOMHHAJIBHOTO PEXHMa, Takue Kak (DailJioBbIe CEpBEPHI,
MapuIpyTU3aTOPbl, MOCTBI, CETEBbIE TEPMHHAIBI U T. 1., JOJDKHBI OBIThH
MOJIHOCTHIO 3AIUILIEHBI OT PA3HOr0 poja HapyIIEHUWN B CHAOKEHUM SHEpruei
(BCILJIECKOB, TIPOCAJIOK M CKAYKOB, HEOXKHUJAHHBIX MPOIAJaHUi MUTAOIIETO
HarpspDKeHust U T. 1.). [Ipu 3TOM, 4eM BbIlIe OpraHU3aIus MPOU3BOJICTBEHHOTO
mpoiiecca Wi JOKaJbHOW BBIYUCIUTEILHON CETH U T. JI., TEM BBIIIE CTOUMOCTD
yimep0a, MPUYMHEHHOTO MOoTeped MH(OpPMAIMK 32 CUET HEUCIPABHOCTH WIH
POCTOSI W3-3a OTCYTCTBHS dJieKTpornuTaHus. O COCTOSHUM CaMOW CHUCTEMBI
ANIEKTPONUTAHUS B OTO BpPEMsI MOXXHO TOJBKO JIOTaAbIBATHCS WU TMOCHIIATH
00CITy>)KMBAIOIIUN TMEPCOHAN, KOTOPBIM JOJDKEH pa3o0paThCsi W YCTPAHUTH
HEWCIIPABHOCTb.

YuuteiBass HEOOXOAMMOCTh OBICTPOTO pEarupoBaHUs HA BO3HHUKAIOIIUE
poOJEeMBbl C DJEKTPONMUTAHUEM, BOIIPOC HENPEPbIBHO20 MOHUMOPUHSAd BCETO
KOMILIEKCa o0opynoBaHuUs rapaHTUPOBAHHOTO u OecrniepeboitHOTO
ANIEKTPOTIUTAHUS MPUOOPENT XapaKTep MEPBOCTEIICHHON Ba)XHOCTU W TPHUBEIN K
CO3JIaHUI0 IPOTPAMMHO-aINapaTHBIX KOMIIJIEKCOB, PEIIAIONINX 3Ty 3a/a4y.

Eme coBcem HemaBHO ocHoBHOUM 3amauedt UBII cuumtamace OGopnrba ¢
HEOKMJJaHHBEIMU HMCUYE3HOBEHUSAMHU  DJIEKTPONUTAHUSA (aBapusimMm) U,
CJIeIOBATeIbHO, C BO3MOXKHOCTBIO TIOTEpH 0OpabaThiBaeMONl HM XpaHUMOU
uHdpopmanuu. B HacTosimee BpeMsi IporpaMMHO-ammapaTHbIE CpeAcTBa
ABTOMATH3MPOBAHHOTO yIpaBiieHUs ayekrponutanuem (AYDII), mnomumo
OCHOBHBIX (DYHKIIH, 00€CIIeUYNBAaIOT KOHTPOJIb OCHOBHBIX ITAPAMETPOB SHEPTHUHU.

AYDII npeanonaraet COBMEIIEHUE MEXaHU3MOB CETEBOTO

aJIMHHHACTPHPOBAHHMSI CETH CO CITIOCOOAMM aBTOMATHYECKOH 3alUThl KPUTUIHOU
Harpy3Ku OT COOEB M NIEPEPHIBOB B AJICKTPOITUTAHUN/IJICKTPOCHAOKECHHUU.

AYDII cocTouT 13 TpeX OCHOBHBIX CETMEHTOB:

1) Tekynuii u/Uiy 10 3arpocy (BHIOOPOUYHBIN) KOHTPOIb OCHOBHBIX
[apaMeTPOB ITUTAIOLLIEH CETH;

2) aBTOMaTH9eCKas CBEpTKa (3aKphITHE) pabOTHI C TapaHTHPOBAHHBIM
COXpaHEHUEM XPaHAIIUXCSI U 00pabaThIBa€MbIX JaHHBIX TPU BO3SHUKHOBEHHUH
JUTUTENbHBIX NTepe0O0€eB B M0OJ1aU€ SHEPTUH;

3) IMCTAaHIIMOHHBIN TEKYIIUH H/WIIH 110 3a1pocy (BHIOOPOUHBIN)
KOHTpOJIb cocTosinus yaanenHbix UBII u npyroro o6opynoBanus yaajaieHHOU
CHUCTEMBI JIEKTPOCHAOKEHUS C HCTIOJIb30BAaHUEM COBPEMEHHOM CeTH
a0O0HEHTCKOTO JIOCTYIIA.

[Iporpammuoe obecneuenune MBIl mo3Bonsier oprann3oBaTh MOHUTOPUHT
U YIpaBIICHHE 3JIEKTPONUTAHHEM OOBEKTOB OT JOMa M Mayoro oduca A0
OOJIBILINX, TEPPUTOPUATBLHO PA3HECEHHBIX 0OBEKTOB.
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I10 UBII no3BonseT paciupuTh U AOMOJHUTH BO3MOXXHOCTH HCTOYHUKOB
Oecrniepe0OITHOrO MUTaHUs, MO3BOJIAET OPraHU30BaThb MOHHUTOPUHI pPabOUYMX
CTaHIMIl U cepBepPOB, K KOTOpbIM noakatoueHbl MBI, O6ecnieunts KOppeKTHOE
3aBepuieHne paboThl B Cily4yae MPOJOJDKUTENBHOIO  IMepephiBa B
anekTpocHaOxeHnu. [loMuMo BeleHus *KypHaja COOBITHI, MO3BOJSET AePKaATh
B Kypce O c00sSX B DIIEKTPOCHAOKEHHMU OTBETCTBEHHBIH IMEepCOHAI,
MOCPECTBOM  OTHpaBku email-coobmenuii. Ilpocta B HacTpoilke
AKCIUTYaTalHH.

OcHOBHBIE BO3MOHOCTH:

e nogaepxkka Heckonbkux WbBII, NOAKIIOUEHHBIX K OJHOMY
KOMITbIOTEpY/CepBEpY;

® BO3MOXHOCTb MOHUTOPUHIA HECKOJBKHUX KOMIIBIOTEPOB IO
JIOKAJIbHOM CETH;

® MOHHUTOPHUHI NapaMeTpoB anekTponuTaHus u coctossHus UBII u
uxX rpadpuyeckoe mpeacTaBieHue (BXOJHOE, BBIXOJHOE HAIpPsKEHUS,
3apsa, TeMneparypa u T. 1.);

® BO3MOXXHOCTh HM3MEHEHHUs1 BHYTpeHHHMX Hactpoek HWBII u ero
ajanTauys K mapaMeTpaM MECTHOM 3JIEKTPOCETH;

® peructpanuss  OTKJIOHEHMA B  CHCTEME  NUTaHUA U
dbyakuronupoanuu UBII o Bpemenu Hs U 1ate;

® BO3MOXXHOCTh aBTOMaruueckoro otkiatouenus WBII  npu
npuoctanoBke [1K;

e 1iaHupoBIUK paboTel [1IK — «Bam WBII» mMoxer oTKIt0YaTh |
BKJIFOYATh HArpy3Ky MO 3aJaHHOMY BaMH PaclUCaHHUIO;

® HACcTpoOHKa peakIuK Ha COOBITHS MPU COOSX B MMUTAHHM;

® BO3MOXHOCTh MPUOCTAHOBKU PabOThI KOMIIbIOTEpa mpu cOoe B
AIEKTPOCETH;

® BO3MOXHOCTh  OTHpPAaBKU  yBEIOMJIEHUH o0  cOosix U
HEUCIIPABHOCTSIX MO 3JEKTPOHHOMN MOYTE;

® BO3MOXXHOCTH 3aIlyCKa BHEIIIHETO MPUIIOKEHHS i1 00paboTKu
COOBITUH TIpU COOSAX U HEUCIIPABHOCTSX;

® BO3MOXXHOCTh MoOHHUTOpuUHra cocrossuuss WbBII mo nporokony
SNMP.

HoctonnctBa AYDII:

1) BO3BMOKHOCTh ONIEPATHBHOTO ONPEACICHUS MECTa W TUIA HETOJIAJKU B
CHUCTEME DJICKTPOMUTAHMS CETH 00pabOTKM NAaHHBIX. 3TO OCOOCHHO Ba)KHO IJIf
yAaJEHHBIX CeTel 00pabOTKU JTAaHHBIX;

2) BO3MOKHOCTh oj100pa jaericteuii MBI B 3aBUCUMOCTH OT TPOXOISIINAX
COOBITUI TMO3BOJISECT MJIAHUPOBATh U KOHTPOJIUPOBATH KPU3HCHBIE CUTYAllUH U
peann30BbIBATh MEPHI C LENbI0 HEJONYIIEHUS HETaTUBHBIX MTOCJIEICTBUN.

CymectByeT aBa BUJa MOHHUTOpPHBIX wuHTepdericoB UPS, He cuuras
yrpasieHus yepe3 SNMP-anantep — «Dumb Interface» (B Tepmuuaax American
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Power Conversion — «simple signal lingscheme») u «Smart Interface» («smart
signal lingscheme»). Paccmorpum ux 0osee moapoOHoO.

4.1.2. IIpunyun Dumb Interface

DTO cTapblii 1 NPUMUTUBHBIN TUIN UHTEpdeiica, TPEeAOCTaBISIIONUNA JTUIIb
caMyl0 MUHUMaIbHYIO wuHpopmanuo o coctosuun UPS. O umeer Tpu
CUTHAJIbHBIX JTUHUM:

* «<AC Failure»: curnan or UPS k ynpaBnstomiemMy 000OpYyI0BaHHIO.
Coo6maet o nmepexoae UPS Ha GaTapeliHOe TUTaHHE;

» «Battery Low»: curman or UPS k ympaBismoomeMy 000pyI0BaHHUIO.
Coobmraer o ToM, 4yTO OaTapes JOCTHUIJIAa KPUTHUUECKOTO YPOBHS pa3psija U B
CKOPOM BPEMEHH HE CMOXKET 00€CIeUUTh PE3EPBHOTO MUTAHUS;

» «Shutdown UPS»: curhan ot ympasisoiiero obopymoBanus k UPS.
[Togaua wHanpsokenuss 6...12°V  Ha 95Ty JUMHHUIO BBI3bIBACT OTKJIIOUCHHE
WHBEpTOpa W oOecTounBaHUE Harpy3ku. UToObl wu30ekaTh CIydalHBIX
orkioueHut, UPS 00bIuHO pearupyeT Ha STOT CHUTHAJ TOJIBKO TIPU YCJIOBUU
yIep)KaHUsl €ro B aKTUBHOM COCTOSIHMHM JoJibllie 1...4 CEKYHI U TOJBKO BO
BpeMs pabOThI OT OaTapeit.

Jlormka paboTel mOporpaMMmbl-MOHHUTOpa, ciuensmied 3a UPS  depes
Dumb Interface, mocratouno mpocrta. Ilpu nepexone curnama «AC Failure» B
AKTUBHOE COCTOSIHUE OHA MOXKET 3allyCTUTh TalMep, M €CIU IO HUCTEYECHUU
3QIaHHOTO TailiMayTa ATOT CUTHAJ BCE €IIe aKTHBEH, BBHIMIOJHUTH 3aKPBITHE BCEX
3aJlad W 3aBEepIIUTh pPabOTy ONepaloHHOW cucTeMbl. Jlpyroil BapuaHT
NEeUCTBHUIM — HUYET0 HE MPEANPUHUMATH JI0 TeX IMOp, NMOKA HE CTAHET aKTUBHBIM
curnan «Battery Low», nocnie yero 6e3 mpomeJieHUsI BBITIOJTHUTD 3aBEPIICHUE
paboThl OIEepalMOHHONW CHCTeMbl. BO3MOXKHBI Takke HEKHe KOMOWHAIMHU W3
ATUX ABYX MeTo0B. [locie 3apepiieHuss paboThl CUCTEMBI ITPOTPaMMa-MOHUTOP
MOJKET YCTaHOBHUTh B aKTHBHOE COCTOsHHE curHain «Shutdown», dToObI
BoiKTIOUNTE UPS. K coxajieHuto, mocjae OTKIOUEHHUS MO 3TOMY CHUTHALY Y
oompmmmHacTBa UPS'0oB mIsI BOCCTAaHOBIICHUS Pa0OTOCIIOCOOHOCTH TpeOyeTCs
pPY4YHOE BMEIIATEIbCTBO ONEPATOPA — BBIKIOYUTH €r0 M CHOBA BKIIOYHTH.
ABTOMaTHYECKOE BKJIIOYEHHUE B 3TOM CIllydae HE MPOUCXOAUT, Tak kak Oarapes
UPS HaxomuTcsi B Pa3psHKEHHOM COCTOSIHUM U, BEPOSITHO, HE CMOXET
o0OecreunuTh pe3epBHOE MUTAHWE C MOMEHTA Hadajia 3arpy3KH CHUCTEMBI W JIO
MOMEHTA AaKTHUBU3AIMU MPOTPAMMBI-MOHUTOpPA, YTO B CJIyya€ IOBTOPEHUS
nepeboeB ¢ Mmojayed 3JIEKTPOIHEPTUHM MPUBEIET K aBAPUMNHOMY OTKIIHOYEHUIO
CHUCTEMBI U BO3MOKHOU MOTEPE JAHHBIX.

Hctopuuecku ClI0XUIOCH Tak, 4yTo paHHue Mojenu UPS, ocHameHHbIE
Dumb Interface, TpeboBamu mis paboThl ¢ HUM crenuanbHyo Tiaty — UPS
Monitor Board (ymomuHaHWsi O HEH MOXHO BCTPETUTh, HANpUMEp, B
Novell Netware 3.1x — Bxoasmmii B ee coctaB Moaysib UPS.NLM paccunrtan Ha
paboTy UMEHHO C Tako muatoil). B cBsi3u ¢ 3tum uHtepdeiic He obecrieunBaet
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HUKAKUX OIPEACICHHBIX JIOTHYECKUX YPOBHEH Ha CBOEM BBIXOJAEC W
MpeCTaBIsACT OO0 JInillb HAOOP KIIOUEH, 3aMbIKAIOIIUX CUTHAIBHBIN TIPOBOJ
¢ obmuMm. O HEOOXOOUMBIX CMENICHUSX s (HOPMHUPOBAHUS JIOTUYECKUX
CUTHAJIOB, COOTBETCTBYIOIIMX, Hampumep, ypoBHAM RS-232C, Bbl JOIKHBI
M03a00TUTHCSI caMH (KaK TPaBUJIO, JJIS ITOTO B pAacClaiiKe COSIUHUTEIBHOTO
Ka0eJsl UCTIOJIB3YIOTCSI Pe3UCTOPBI, HA KOTOPHIE TIOJIA€TCS BHICOKUH YPOBEHB OT
curiaia RTS wmmm DTR RS-232C). UPS's1, Dumb Interface xotopsix cam
obecrieunBaer ypoBu RS-232C (APC Back-UPS, wnampumep) — ckopee,
UCKIIFOUCHUE U3 O0IIEro nmpaBuia.

B oueHb cTaphiX MOJENSAX, B KaueCTBE KJIIOYCH MPUMEHSIUCH OOBIYHBIC
repkoHoBEIe pele (orcrona u HasBanue — Contact Closure Type). B nacrosiiee
BpeMsi OOBIYHO HCIIOJIB3YIOTCS TPAH3UCTOPHBIC ONTTPOHBI (Yalle BCETO —
IIMPOKO  paccrnpocTpaHeHHbie  4N35),  oOecreuuBaronIue  HAJIEKHYIO
raJIbBAHMYECKYI0 pa3BsA3Ky HHTepdeiica oT BHyTpeHHer cxembl UPS, mu6o
CICIUATM3UPOBAHHBIC MUKPOCXEMbI. OJTHAKO B HEKOTOPBIX JCHICBBIX MOJICIISIX
(manpumep, MinuteMan A-420) BMECTO ONTPOHOB B KJIFOYAaX CTOSAT OOBIUHBIC
OO PHBIC TPAH3UCTOPHI.

4.1.3. Ipunyun Smart Interface

D10 00JIee COBpEMEHHBIM THI MHTEepdeiica, HCTIONB3YIONINN CTaHIapPTHBIN
nopT RS-232. PaGota depe3 Hero npenmonaraer Hammuue B UPS mocraTodno
Pa3BUTON CHCTEMBbI CaMOJIMAarHOCTUKH U ONPEICIICHHOro Habopa KOMaHI, C
MOMOIII0 KOTOPOT'O0 MPOpaMMa-MOHUTOP MOKET YHNpPaBIsATh HUCTOYHUKOM H
OTpaIlIUBaTh €ro TEKyIlee cocTossHue. Habop KOHTPOJUPYEMBIX IMMapaMeTpoB
MOXKET BKJIFOYATh B ceOs, HampuMep, NEHCTBYIOIICE 3HAYCHHE HAMNPSHKCHUS B
CeTHU W €ro 4YacTtoTy, TO € caMoe Ui HaIlpsDKeHUs TUTAaHUs Harpys3ku,
noTpeOIIeMYyI0 Harpy3koi MOIITHOCTh, YPOBEHB 3apsija Oarapeid, Temmeparypy
BHyTpu Koprnyca UPS u 1. m. Kpome toro, takue UPS yacTto mmerotr Ttaiimep
(MM Yacel peajbHOr0 BPEMEHM), KOTOPBIM MOXKHO 3alporpaMMHUpOBaTh Ha
BKJIIOUEHHUE HArPY3KH B 3aJJaHHOE BPEMSI.

Kax mpaBumo, UPS's, ocHamennele Smart Interface, umMeroT u
Dumb Interface a1 COBMECTMMOCTH CO CTapbIMH CHUCTEMaMH. DTO HECIIOMXKHO
o0ecreunTh, MOCKONbKY 151 oOMeHa 1mo RS-232 Heo0XoIuMo BCETo TP JIMHUU
(TxD, RXD u GND), u ocrtaBmmxcs 6 KOHTaKTOB Ha paszbeMe DB-9 BmosHe
XBaTaeT JuIs BceX dumb'oBBIX CUTHAIIOB.

4.1.4. IlIpumepor 110 AYIII
IO «Onli Safe», ITO «Fail Safe»

OTU NpOrpaMMHBIE MPOAYKTHI UCIOJIB3YIOTCS JJII CUCTEM, HE TPEOYyIOIUX
yOpaBi€HUS HJIEKTPONUTAHUEM W MOHHUTOPHUHIa MapaMETPOB JIIEKTPOCETH.
[lakeTsl oOOecmeuUBalOT AaBTOMATUYECKYH) CBEPTKY (3aKpbITHE) pPabOTHI
KOMIIBIOTEPHOW CETM B ClIydya€ aBapud B NUTAIOUIEH DJIEKTPOCETH C
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rapaHTUPOBAHHBIM COXPAHEHHEM JaHHBIX, 00pabaThIBAEMBIX U XPAHSIIUXCS B
HEU JTaHHBIX.

LanSate 1l Console

FANgex | | W LanSale It Console [[5) 06300 - Now products

AR Ay s Jyulasy a8 SENO

enl oy

Puc. 20. ITepennss nanens [10 «Line-interactive» (dbupma Powerware)

Ipumep AYIII Ha 6a3e IO «Power Chute Plus»
¢upmbl APC (USA)

B kadectBe mpumepa paccmorpum [10 «Power Chute» u «Power Chute
Plus» ¢upmer APC (American Power Conversation), cTpykTypa KOTOPOTrO
npuBoauTcss Ha puc. 21. [IO mocTpoeHO MO CTaHIAPTHOH CXeMe: IMepemaHsis
naHellb, MCHIO C MHOXKECTBOM OIIIUH, XENMepoB JUIsl PEIIeHUsT KOHKPETHBIX

3ajad4.

B —————
b=l PowerChute PLUS BB

System Logging Configuration Diag i Help Hanp B CeTH —

rpacuyeckoe otobpaxeHue

5 Run Time Utility e UPS Load COCTORHHMA 3NEKTPOCeTH 8
Mnnngnng: NETCOMP1 25 140 125 peansHOM BpemeHu gna GthYpOrO
UPS Model: Smart-UPS 600 AMArHOCTUPOBaHUA Npobnem
Status: On Line
MHHMMANBHOE / MAKCHMANBHOE
130 100 HanpsHKeHHe 3NEeKTPOCeTH —

Last UPS Self Test: Passed

Last Test Date: 04/04/94 ANs onpepgenexus Kavecrsa

NUTaHus

15 120 75
UPS Output:  119.0 VAC
Line Minimum: 116.5 VAC / 10 50 N bmerpapdpenn i
ine Maximum: .
UPS Temp: 943 °F uHbopMmaLmm 4 o6opyRoBaHHs
Output Freq:  60.00 Hz 5 100 o (npw Hanuuum Measure-UPS)
Ambient Temp: 85.24 °F
Humidity: 15.1
umidity ol & a0 S Tpadmueckoe oroSpanenme
33 min {190 VaC T COCTOSIHMS 3NEKTPOCEeTH B
— . : 2 peansHOM Bpemeln obecneumsaer
st Two Events: 6bicTpylo BU3yanbHYyIO NPOBEpPKY

COCTORHMA 3ANEeKTPOCeTH U
OKPYMaIOLLUMX YCIOBUMH.

Puc. 21. Tlepennsist nanens [1O (¢pupma APC)

[Monmento 1: SYSTEM (6e30macHoe 3aKpbITHE CUCTEMBI):

® ABTOMATHYECKOE OTKIIIOUCHHE;

® OMOBEIICHNE AJMUHUCTPATOPa U/ UK MOIH30BaTENs O MepebosiX B CETH;
® perucTpalusi CepBepoM COOBITHI B CETH;

® 3amycK KOHPUTYPUPYIOMNUX KOMaHIHBIX (pailyios,;
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e pexuM coxpanenus 0arapeu UBII;
e aBTOMAaTHYeCKas Iepe3arpyska,
® OTKJIIOYEHHE MHOKECTBEHHBIX CEPBEPOB.

[Honmento 2: LOGGING (xonTpons cocrosinus u tectupoBanue MBII):
e [u1aHoBoe camorectupoBanue MbII,;

OpenynpekIeHne 0 He00X0AUMOCTH 3aMeHbl AB;

rpaduueckoe uzodpaxxenue cocrosuus UBII B peanbHOM BpeMeHH;
BpeMs paboThl oT Ab;

KYpHAJl pErUCTpaIiiu coObITUi ¢ 3nekTponutanrem ot UBII.

[Nonmento 3: CONFIGURATION (auctanuuonnoe ynpasienue MBII):

e rieipkep JuIs onoBerieHus o mpodaemax ¢ UbII/anexkrponuranuem;

® JJIGKTPOHHAs  MoYTa  JUJIsi  OMNOBEIIeHHs o  mpobiemax ¢
UBbIl/anekTponuranuem;

® JIUCTaHIIMOHHOE yIpaBiieHue ¢ paboyeil cTaHiuy;

e [porpaMMmHoO-3anaBaemsele nnapamerps! VbII;

® [JJAaHOBOE OTKJIIOYEHHUE/TIepe3arpy3Ka CUCTEMBI,

o (yukuus «Flex events» mns moxbopa U 3ajaHus peakluu ornepaTopa us3
peakLnii, UMEIOIINXCS B CIIUCKE.

[Toamento 4: DIAGNOSTICS (koHTpoJ1b 32 OKpYyKarolei cpeoi):

e rpaduueckoe M300paKEHUE COCTOSHHUS BIEKTPOCETH B peaIbHOM
BPEMEHH;

® JKypHaJl KAYeCTBA JIEKTPOCETH;

® TEKYIIMA MOHUTOPUHI OKPYXAOIMX YCIOBUA Ha OCHOBaHUU
uH(OpMaIINH, TOJTYy9aeMO OT BHEIITHUX YCTPOKNCTB.

Kaxxnas u3 onumii (moj3anay) peain3oBaHa B MPOTPaMMHOM 00ECTICUCHUH
CBOMM COOCTBEHHBIM «OKHOM» C YCTaHOBKOW MpPEIyCMOTPEHHBIX B HEM
no3unii. Bce «okHa» BRIOMpAIOTCS M3 MEHIO Ha mepeaHeit manenu. Hampumep,
«okHO <«JKypHan KadecTBa 3JEKTPOCETHU»» W TAOJIMYHO, U TpadUUecKu maeT
BO3MOXXHOCTh ~ TOYHO  ONPEACIUTh  MPOOJIEMbI,  BO3HUKAIOUIUE  TIPH
MCIIOJIb30BAaHUHU TOOIM30CTH KOMHPOBAJIHLHOTO O0OPYAOBaHMS, BEHTHISTOPOB,
TudTOB U T. II.

KonTpons oxpyxaromieid cpeapl obOecriednBaeTcsl HAOMIOJCHHEM 3a  OKpYyKarolen
TEMIIEpaTypOH U BIAKHOCTHIO M UMEET YeThIpe ONPEACIICHHbIX M0JIb30BAaTEIEM BHEIIHUX BX0/1a
JUIs OOHAPY)KEHUS TAKUX BHEIIHUX (PAKTOPOB, KaK 800d, 020Hb, ObIM N HECAHKWUOHUPOBAHHbLIL
JOCTYII.

1O «Power Chute» waentudunupyer Bce 3TH GaKTOPbl KaK COObImMuUs W
MO3BOJISIET BBIOMpATh OTBETHBIC JEHUCTBUS TMPEXKAC, YeM MPOU3OUIET IMOTEPS
JTAHHBIX WA TOBPEXKICHNUE aIapaTHBIX CPEACTB.
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«OxHO» «Flex events»» maeT BO3MOXHOCTB IOJIb30BATEINIO JIISI K&XKJOTO M3 BO3MOXKHBIX
COOBITUI BHIOpaTh 00HO W HecKobKo OTBeTHbIX aeiictBuii WBIIl: 3aperucrpuponats
COOBITHE, OMNOBECTHTHh AIMHHHUCTPATOPa, OIOBECTHTH II0JIb30BATENCH, OTKIIOUUTH CEpBEp,
3aIlyCTUTh KOMaHHBINA (haiiin, MCIOIB30BaTh MEHPKEP, OTHPABUTH 3JIEKTPOHHYIO MOYTY H T. 1.

Hekoropsie ¢pupmbl-pazpaboTUYuKy IPEACTABIAIOT HHYIO (hOpMY NepeaHen
naHenu B pamkax nocrasisiemoro I10. Hampumep, B ITO «Check UPS Il Suite»
¢dupmer Best Power (USA) nepennsis maHenab JaeT HarsiiHOE (BH3YaJIbHOE)
npezactasienue o napamerpax UBII, kak 61 cuuThiBaeMoe ¢ TPUOOPOB MaHETH
yIpaBlieHUsl, KaK 3TO JeNaeTcs MpH YIpaBiIeHUH aBTOMOOHUIIEM, CAMOJIETOM,
MapoXoJIOM U T. .

"%, CheckUPS Il Advanced 2.3 (O] x]
File Configwe UPS Contol Data Help

~OI=ESEE Fortress
A Bower IREIT

39.8 VDC

Y 159.96 Hz I

Puc. 22. Ilepennss nanens [10 (pupma Best Power)
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5. IABOPATOPHBIE PABOTHI

5.1. UccaenoBanne HCTOYHUKA Oecriepe0OHOIO MUTAHMS
UHTEPAKTUBHOIO THIIA

Ilenv pabomel. 3axkpenuTh 3HAHUA O T[PUHIMUIE JCUCTBUS W
(GYHKIIMOHUPOBAHUU MCTOYHUKA OecrnepeOOMHOro MUTAaHUS HUHTEPAKTUBHOTO
THIIA.

[IpakTryecku OCBOUTHh METOAMKY SKCIEPUMEHTAIBHOTO OIpeeIeHuUs
OCHOBHBIX TEXHUUYECKUX XapAKTEPUCTUK UCTOUYHHKA Oecriepe0oitHOro MUTaHus.

Onucanue ycmanoeku ona uccineoosanus HbBII unmepaxmuenozo
muna

Uccnenosanne UBII nnTepakTuBHOrO THIa MPOBOAUTCS Ha JIaOOpAaTOPHOM
YCTaHOBKE, CTPYKTYpHAasi cXeMa KOTOpOH MpejCcTaBiIeHa Ha puc. 23.

Ha puc. 23 noka3zaHsl ciieyromife ycTpoucTna:

JIATP — nabopatopusiii aBTotpanchopmarop (JIATP);

A, V, W— 06nok wusmeputenbHbii (ammnepmerp A1, BombrMerp V1,
BarT™MeTp W1);

NBII — uctounuk 6ecriepedoitHoro nuranus natepakruBHoro tuma (MBIT),
rae @1 — punbtp Ha Bxoxae MBI,

®2 — punbTp Ha BRIXOJE MBI,

BVYY — BonbroybaBoYHOE YCTPONCTBO;

BJ1Y — BoabT0100aBOYHOE YCTPOUCTBO;

B — BbIIpsiIMUTEITIB;

N — unBepTop;

Ab — akkymynsTopHas 6aTapes;

IIK — mepcoHanbHBIN KOMIBIOTEP (CUCTEMHBIN OJIOK, MOHHTOD);

H — 6510k Harpysku.

""""""" 1 soy [

/ NATP AV,W

®1 ®2

MNK

L BYY -
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Puc. 23. CtpykrypHas cxema uccienoBanusi b1 nHTepakTHBHOTO THIIA

Hcxoonwvie oannvie HbII unmepakmuenozo muna:

[Momuasa momHOCTh S = 700 BA, aktuBHasg momHocts P = 490 Bt

Bxonnoe nanpspkenne Ugx = 220 B

Yacrora fzx =50 '

Brixonnoe Hanpspxenue Ugyx = 220 B

PerynupoBaHue BXOJHOTO HANPSHKEHUS OCYIIECTBISIETCS JIaOOpaTOPHBIM
aBTOTpaHC(HOPMATOPOM, PACIIOJNIOKEHHBIM Ha BXoAe Oyioka u3mepenus. [ns
obecrieueHus TOka Harpy3ku ucronb3yetcst [1IK (cucteMHbIil OJI0K 1 MOHUTOD ),
yctaHoBieHHbIN Ha Bbixojie BIT (NETUPS), 6e3 Bxitouenus 6510ka Harpy3ku H.

s onpenenenust koddduimenrta cradbunuzanuu K HeodOxoaumo:

- YCTAaHOBUTh HOMUHAJIBHBIA PEXKUM pabOThI: BXOJHOE HANPSHKCHUE
Usx = 220 B, yacrora fzx =50 I'r;

- OTIPEJICIUTh 3HAYCHUE BBIXOJHOTO HAmpsKEeHUS Ugyyx, BpeMs pabOTHI OT
Oarapeu t u mporeHTHyO 3arpy3ky load, % UBII;

- ucnionw3yss JIATP nns perynupoBaHusi BXOJHOTO HampspkeHUsT Ugx,
BBIMIOJTHUTh YETHIPE-NATh H3MepeHud xapaktepuctuk Usgux, t, load, %,
U3MEHSIS BXOJIHOE€ HANpPsKEHHE OT ero MaKCUMaJIbHOTO 3HA4YeHUS [0
MUHHMaJbHO BO3MOXKHOro 3HaueHus (Oe3 mepexoma WBIl nHa pabGorty oT
aKKyMYJISITOpHOM Oatapen);

- onipeZienuTh AaHHble npu nepexoae MBII Ha paboTy oT akKyMysIsTOPHOM
Oatapeu (Ab);

- uameputh 3HadeHus Ugpyyx, t, l0ad, % mpu OTKIIOYEHHUH CETH MHUTAHUS

(Uex = 0).

[TomyueHHBIe pe3yabTaThl 3amucaTh B Ta0J. 9.

Tabmnuua 6
Omnpenenenue kodpduimenta cradmmmsanuu Ker
H3mepeHo Brruucneno
U, B Usux, B t, MuH load, % AUsgx AUsix Ker

KoadhummenT crabunmzanuu paccYuThiBaeTCs o hopmyre:

KCT — A UBX . UBbIX
UBX Al]BbIX

I'me AUgpx — m3MeHeHHEe BXOJHOTO HAmNpsKEeHHSs, ompeaensercs mo dopmyie

AUgx = Usx nom — Usx mim; Usx vum — MUHUMAJIBHOE BXOJHOE HAMpSHKEHUE 10
nepexona MBII Ha padoty ot AB.
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AUgyx —M3MEHEHHE  BBIXOAHOTO  HAMpPSOKEHUS,  ONMpEAeNseTcs s
MHUHHUMAaIbHOTO BX0oHOTrOo HamnpsikeHus mo popmyne AUgpx = Usppix nom — Usmix1,
Ugsix1 —3HaYEHUE BBIXOHOTO HANPsKEHUS TPUUpx .

Onpeoenenue 6v1x00H020 conpomueienus Re,x

Jiist onipesiesieHrs BIXOJJHOTO CONPOTUBACHUS Rgrix HEOOX0IUMO:

- YCTaHOBUTh. HOMHUHAJIbHOE BXoJHOE HampsbkeHue Upx = 220 B, ywactora
fex = 50 I'm;

- onpenenuth 3HaueHust Ugyi, t, 0ad, %;

- ucnonb3yst Onok Harpy3ku H, m3aMeHutb B 4—5 mpueMoB TOK Harpysku,

bukcupys Kaxapii pas 3HaueHus Usg, T, l0ad, %;

Pe3ynbTaTel n3MepeHui 3anucarh B tabs. 10.
Taomuma 10

Omnpenenenre BBIXOHOTO COMPOTUBICHUS Rpyix

N3mepeno Beruncneno

UBX, B UBLIX, B t, MHWH |Oad, % IBX, A PBX, BT IH, A AIH AUBbIX RBbIX

BrixoHO€E COMTPOTUBIIEHHE ONIPEIETsieTCs M0 hopMyIie:

AUB])IX

R =
BbIX AL '

rie AUgpx — I3MEHEHHUE BBIXOHOTO HANPSKEHUS, HAXOIUTCS Kak

AUgpix = Ugpix nom — Useix2, Usrix2 — 3HaU€HUE BBIXOAHOTO HAIIPSIKEHUS JJIs1

load % ~ 100 %;

Aly — U3MeHeHHe TOKa Harpy3ku, onpeaensercs Kak Aly = | lu1 — a2 |;

ly1 — 3HaueHue Toka Harpy3kw |y mpu HOMHHambHOM Uspx 6e3 Oroka
Harpy3ku H;

ls2 — 3HaueHue Toka Harpy3ku ly s load % =~ 100 %;

HOMHHAJIbHOE 3HaUYCHUE TOKA HArPY3KH lunom = Prom / Unom, lu = load % X

[To manapiM Tabn. 10 m3o0pasure rpaduyeckyro 3aBUCHMOCTh U3MEHCHUSI
Bpemenu pabotel MBIl oT akkymynsiTopHOW Oarapen Tpu yBEIMYCHHH TOKa

Harpy3ku t = f (lu).
Onpeodenenue Ko3Ighpuuyuenma noiezanozo oelicmeus 1\
U Ko3gppuuyuenma mouwgnocmu COSQ

Koaddurment monesHoro aeictBus 1 U KOIPOHUIMEHT MOIIHOCTH COSQ
onpeaensoT s load, % ~ 100 % npu HomuHaIBHBIX 3HaYCHUSAX Ugx, Uppix # |y
3nauenus Pgx, lzx n3mepstor BartmetpoM W1 u amnepmerpom A1L.
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Benuunna ko3duureHta TOJNE3HOro JEeWCTBUS U KO3 PuIeHTa
MOILHOCTH ONPEAEIISAIOTCS U3 COOTHOIIECHU:

P P
=, COS® = S—B"

PBbIX BX

n:
Texuuueckue xapaktepuctuku WBIT umaTepaktuBHOro THma (NETUPS)
MpeCcTaBbTe B UTOTOBOM Tadm. 11.

Tabnuna 11
Texanueckue xapakrepuctuku MbII

DJIeKTprYecKHre napamMeTrpbl

Jlnana3oH BXo1HOTO HanpspkeHus(0e3 mepexoaa Ha batapen)

MormsaocTts S/ P

YacroTa

BrixogHoe HanpsokeHue

Ker

RBBIX

KIIA (n)

COSQ

Mexannuyeckue napamMeTpbl

Bec, xr

["abaputel, MM

barapen

Bpewmst paboTel 0T 6aTapen mpu MOJHOM Harpy3Ke, MUH \

Ilo pe3yiibTaTaM BBIIIOJTHEHHOM pa6OTBI CHGHaﬁTC BBIBOJBI.
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| natr || AVW

5.2. UccaenoBaHue HCTOYHUKA Oecniepe00iiHOTO MUTAHMUS
¢ IBOMHBIM NMpeodpa3oBanueM Hepruu (Tuma on-line)

Ilenv pabomwr. 3axkpenuTh 3HAHUA O [PUHIMUIE JCUCTBUS W
(GYHKIIMOHUPOBAHUU HMCTOYHHMKA Oecrepe0oHOro MHUTaHUA C  JABOMHBIM
npeoOpazoBanueM 3Hepruu (tuma on-line).

[IpakTryecku OCBOUTHh METOAMKY SKCIEPUMEHTAIBHOTO OIpeeiIeHus
OCHOBHBIX TEXHUUYECKUX XapaKTEPUCTUK UCTOUYHUKA OecriepeOoitHOro MUTaHuUs.

Onucanue ycmanogku ona uccineoosanus UBIT
C 060lIHbIM npeoopa3oeanuem nepzuu ( muna on-line)
Uccnenosanne WBII ¢ nBoiinbiM npeobpa3oBanueM sHepruu (tuma on-line)

NPOBOJIUTCS Ha J1abOpaTOpHON yCTAaHOBKE, CTPYKTypHas cXeMmMa KOTOpOW
npejcTaBiieHa Ha puc. 23.

MNK

®1  f---{ Bypass |f--- ®2

11

Ab

Puc. 24. Cxema uccnenosanus MBI ¢ qeoiineiM ipeoOpa3oBanuem sHepruu (tuma on-line)

Ha puc. 24 nmoka3anpl cieayromme yCTporucTRa:

JIATP — naGopatopHusiii aBTotpanchopmatop (JIATP);

A, V, W — 610Kk U3MepUTENIbHBIN (aMIIEPMETP, BOIBTMETP, BATTMET));

UBII — ncrounuk 6ecnepeOOMHOr0 MUTAHKUS C IBOMHBIM MpeoOpa3oBaHUEM
sHepruu (Tumna on-line),
rae @1 — dunetp Ha Bxoae MBI,

@2 — dunwTp Ha Beixoae UBII;

Bypass — 06xomHOM Ty Th;

B — BempsMuTens;

N — nnBepTop;

[IK — nepcoHanbHbIii KOMIOBIOTEP (CUCTEMHBIN OJIOK, MOHUTOD);

H — 650k Harpy3ku.
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Hcxoonwvie oannvie HBII ¢ 0soiinvim npeoodpaszosanuem snepzuu
(muna on-line):
[Tomnas montHocTh S = 1000 BA
Bxonnoe nanpspokenne Ugx = 230 B
Yacrora fzx = 50 I'iy
Brixonnoe Hanpspxenue Ugyx = 230 B

Onpeoenenue koagppuyuenma cmaounuzayuu Ker

PerynmupoBaHue BXOIHOTO HANPSDKEHUS OCYIIECTBISETCS J1ab0paTOpPHBIM
aBToTpancopmartopoM. [l obecriedeHusi Toka Harpy3ku ucmonb3yercs [1IK
(cucTeMHBIN OJIOK ¥ MOHHUTOD), YCTaHOBJICHHBIH Ha Bhixoae MBIT (Powerware),
0e3 BKiItOUeHUs Oyoka Harpy3ku H.

Jlns onpenenenust koddduimenta cradbunuzanuu Ker HeoOXoaumo:

- YCTAaHOBUTh HOMHMHAJIBHBIH PEKUM PaOOTHI: BXOJHOE HampsikeHue Upx =
230 B, gacrora fzx =50 I'r;

- OIIPEJICTUTh 3HAYCHHUE BBIXOJAHOTO HAnpshKeHHUS Ugyx, BpeMs paObOTHI OT
Oarapeu t u mporenTHyo 3arpy3ky MBII load, %;

- ucnionb3yst JIATP nns perynupoBanus BxomHoro HampsbkeHus Ugy,

BBIMTOJHUTH YETHIPE-TIATh U3MEepeHHid XapakTepucTuk Uguy, T, l0ad, %, usmensis
BXOJIHO€ HANpPSHKEHUE OT €ro MAaKCHUMaJIbHOTO 3HAYEHHS A0 MUHUMAJIBHO
BO3MOXKHOT'O 3HaueHus (0e3 mepexoma MBIl Ha paboTy OT akKymyJISTOpHOMN
OaTapemn);

- onipeZienuTh HaHHbie npu nepexoae MBII Ha paboTy oT akkyMyIsTOpHOM
Oatapeu (Ab);

- uameputh 3HadeHus Ugpyyx, t, l0ad, % mnpu OTKIIOYEHHWH CETH MHUTAHUS
(Usx = 0).

[TomyueHHBIE pe3yabTaThl 3amucaTh B Ta0. 12.

Taonuua 12
Omnpenencuue kodpdunmenta crabmmzanu Ko,
H3mepeno Brruucneno
UBX; B UBLIX1 B t, MMHH. |Oad, % AUBX AUBBIX KCT

Koaddunrent crabunuzanuu onpeaensercs no Gopmyse:
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AU U
KCT — BX |, BbIX ,
UBX Al]BbIX

rae AUgx — MI3MEHEHUE BXOAHOTO HAMPSIKESHHUSI, OTIPEACIIIeTCS 1Mo (opMyIIe
AUgx= Usx wom — Usx wmun, i€ Upx mun — MHUHHAMAJIBHOE BXOIHOE
Hanpspkenue 1o nepexona MBII Ha padoty ot Ab.
A Ugpx — HW3MEHEHHE BBIXOJHOTO HAIPSOKEHUS, ONpPENeIAeTCS s
MHUHHUMAaIBHOTO BXOAHOTO HanpspkeHus mo popmyie A Ugpx = Uppix nom — Usmix1,
rie Upyixl — 3HAUCHUE BBIXOIHOTO HANPsHOKCHUS TPUUpx .

Onpeoenenue 6b1x00H020 conpomuenenus Rppix

Jl1is ompesieNieHust BBIXOJHOTO COMPOTHBICHHS Rppix HEOOXOAMMO

- YCTAaHOBUTh HOMHUHaJbHOE BXoAHOe HampspkeHue Uzx= 230 B, uactorta
fex =50 I'n;

- onpeAenuTh 3HaueHus Uy, t, l0ad, %;

- ucnonp3ysi 070k Harpy3ku H, m3MeHHTh B 4—5 TIpHEMOB TOK Harpys3KH,
bukcupys Kaxapii pas 3HaueHus Ugyy, t, l0ad, %;

JlaHHbIe 711 BBIYUCIICHUH 3aHeCTH B Ta0d. 13.

Tabmuma 13
Omnpe/ieieHre BEIXOAHOTO COMMPOTHBICHUS Rppix

H3mepeno Beruncnieno

UBX1 B UBbIXy B t, MHH |Oad, % IBX) A PBX; BT SBX; BA IH, A PBLIX; BT n COS(p

BrixogHoe conpoTuBiieHHE OnpeensieTcs mo popMmyiie:

AUB])IX

R =
BbIX AL '

rac AUBHX — UBMCHCHHC BbIXOJHOI'O HAIIPAKCHUA, HAXOAUTCA KaK

AUgpix = Uspix om — Ussix2, Ussix2 — 3HaU€HUE BBIXOIHOTO HAIIPSKEHUS JJIS
load % ~ 100 %;
Aly — M3MeHeHHe ToKa Harpy3kH, onpenensercs Kak Aly = | lu1 — lu2 |;

|lx1 — 3HaueHwe Toka Harpy3ku |y mpu HOMHHanbHOM Ugx 0e3 Onoka
Harpy3ku H;

|2 — 3HAYeHMe ToKa Harpy3kHu |y s load % ~ 100 %,
Py

HOMHHAJIbHOE 3HaUYeHHEe TOKa HATPY3KHU luuom = Puom / Unom,
Iy = load % X lyyuom / 100.
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[To nannbiM Taba. 13 uzoOpasure rpadpuyeckyro 3aBUCUMOCTh U3MEHEHUS
BpemeHu pabotel MBIl oT akkymynsiTopHON Oarapenm NpH YBEIMYEHUHM TOKA

Harpy3ku t = f (ly).

Onpeodenenue Koagppuyuenma none3nozo oelicmeus 1\
U Ko3gppuyuenma mouwgnocmu COSQ

Koaddunment nonesnoro nerctBust M U KOG UIMEHT MOIIHOCTH COSQ
onpenensttot s load, % ~ 100 % npu HomMuHATBHBIX 3HAYCHUIX Upx, Upgix U 1.
3nauenus Pzx, lzx u3mepstor BartmetrpoM W1 u amnepmerpom A1.

Bennunna kosddunuenta mosie3HOro JeWcTBUS U KoddPuIMeHTa
MOIIHOCTH ONPEAEIISAIOTCS U3 COOTHOILICHUI:

P P
> COS® = S—BX

PBbIX BX

]’]:

OcHoBHble  TexHuyeckue  xapakrepuctukun HWBII ¢ 1gBOHHBIM

npeobOpa3zoBanueM dHepruu (Tuma on-line) Powerware npeacTaBuTh B UTOTOBOM
Tabn. 14.

Tabmuma 14
OcHOBHBIE TeXHMYECKHE XapakrepucTuku MBI
DJIEKTPUYECKHUE TTapaMeTPhl
JlnanazoH BXOJHOTO HAINPSHKEHUS (6e3 mepexoa Ha OaTapen)

Momgsocts S/ P

YacToTa

BBIXOI[HOC HaIIPsSXKCHUEC

Ker

RBbIX

KII ()

COSQ

MexaHnuueckue mapaMeTpbl

Bec, kr

I"abaputel, MM

barapeun

Bpewmst paboTsr oT GaTtapen
MIpH TOJHOM Harpy3Ke, MUH

ITo pe3ynbTaTaM BBITTOJTHEHHOUW paOOTHI ClIeNIaiiTe BHIBOIBI.
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