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BBENEHUE

BaxHeiier cocTaBHOH vacThio, obecneurBaiomeil GyHKIHOHHPOBaHHE HHGOPMAIIHOH-
HBIX M TEIEKOMMYHHKAHOHHBIX CHCTEM, ABJIsIETCA cUCTeMa 3JlekTpocHabxenus. Cucre-
MBI JIEKTPOCHA0XKCHHUS ROBOJNILHO NOAPOOHO onvcaHbl B yucOHOH M TEXHHYECKOH JTHTe-
paTtype, 0OJHaKO COBPEMCHHBIE KOHLEMUMH DAEKTPOCHAOXKEHHs OTpaXkeHbl B HEil Heroln-
Ho. CrieguanbHOM HOPMAaTUBHO-TEXHUUCCKOH H 3aBOACKOH (PUpMEHHOH) AOKYMEHTaHH
AOCTATOYHO AJIS1 MPaKTHYECKOH paboThl CNEHUAIMCTOB, HMEIONIHX OMBIT MPOCKTHPOBA-
HYsl ¥ 3KCTUTyaTaluH CUCTEM 3JleKTpocHabxweHus uHbpoBoH TexHukH. Ho g yueOHbIX
uenei, rmy6oKoro H3yueHHsi OCHOBHBIX NPHHUKIOB H GOPMHpPOBaHHs OOUIMX NpenCcTaB-
NeHuH 06 dMeKTpocHabXeHHH HHPOPMAUUOHHBIX M TEICKOMMYHHKAHOHHBIX CHCTEM
JIUTECPATYpPHI SIBHO Mano. JlaHHas KHUra MMeeT IebI0 3anoHUTh UMEIouics npoben U
B MEPBYIO Ouepeb 3HAKOMUT YMUTATENS ¢ OCHOBHBIMH MPHHIMIAMH JICKTPOCHAOXKEHHS
MHGOKOMMYHHKALHOHHBIX cucTeM. OHa OyneT mosie3Ha U ajlsd CNeLHaIMCTOB, 0COOEHHO
B TOH €€ 4acTH, KoTopas COAEPXKHUT psia crneur(pUUeCKUX CBECHUH U aHanu3 HOpMaTHB-
HOH NOKYMEHTAUHMH, OTHOCsIIEH S K 3aTpoHyTol npobiieme. Knura He sBnsercs yueO-
HBIM ITOCOOHEM MITH PYKOBOJACTBOM VIS HPOCKTHUPOBaHMs, OHA, CKOpPEE, OYEPUMBAET KPYT
npo6ieM, KOTOpBIE MPEACTOUT PEIINTh, MPUCTYMasi K CO3RAHUI0 CUCTEM DJIEKTPOCHabxe-
HUsl HHGOPMAUMOHHOH U TeJICKOMMYHHKALHOHHONW TexHUKH. IlpakTuueckas nojb3a Mo-
’KeT OBITH MOJIyuEHa U MPH COCTaBICHHUU MITaHOB U IpaHKoB paboT 110 CO3AaHUIO CHCTEM
3IEKTPOCHa0XeHHUs, BbIOOPY 000pYNOBaHMS, NPOEKTHPOBILMKOB U MOAPAAYMKOB, Opra-
HU3aHH CITYKOBI SKCMyaTaluy,

BeTynutenbHas ¥ 3aKki1iovMTeNbHAs rIIaBbl NOCBAIICHBI KOHLCMIMY H METORaM pea-
NU3aUMK KOHUENHH HHTeNeKTyanbHoro 3naius (U3). TIpucyTCTBHE STHX [71aB B KHUTE
HeoOXONMMO B CBSI3H C TEM, UTO OMHUCBIBaEMBble CUCTEMBI OecriepeboiHOro, rapaHTHpo-
BaHHOTO M OOLIEro AeKTPOCHAOXEHUs paccMaTpUBAKOTC ¢ MO3UUHHA UX GYHKLIHOHHPO-
BaHUS B COCTaBE WHXKCHEPHOH MH(QPAaCTPYKTYPhl MHTEIEKTyanbHoro 3aanus. Crepyer
OTMETHUTD, UTO 3JEKTPoCHa0)KeHHEe HHPOKOMMYHUKAHOHHBIX CHCTEM U JIEKTPOCcHabxe-
HUEe CHCTEM HMHTENJICKTYaJLHOTO 3/1aHHs OCYHIECTBIIAIOTCS 110 OAHHUM H TCM K€ NMPHHIH-
nam, ¢ NpUMEHEHHEM OHOTHITHOTO 000PYNOBaHHsS U 00bEAMHAIOTCA 00LLEH 3anaucH.

PBIHOK KpYMHBIX MHTEIPALUOHHBIX MIPOEKTOB B 0OJACTH CO3AaHUSI UHTEIICKTYyalb-
HBIX 34aHHH TolbKo dopmupyerca. TlpuBencHuble B kHUre cBeaeHus no U3, Metonam
NPOCKTUPOBAHUS M YNPABJICHHUS AOJIKHBI IOMOYb YHTATENIO COPUEHTHPOBATLCS B 3a]a-
yax M3, nokasath MecTO M 3HAUUMOCTH CHUCTEM 3JICKTPOCHAOXKEHUA MHXKXCHEPHBIX W
TEXHOJOTHUECKUX cucteM U3,

W3noxeHre MaTepyaia NocTPOCHO Ha OCHOBE HOPMATHBHO-TEXHUUCCKOH 6a3el B 00-
JIaCTH 3MCKTPOCHaOXeHUs. B cllyuasx, KOraa cyuecTByOMHE HOPMATHBLL B IBHOM BHJIE
He onpenensioT TpeOoBaHUil K cucTemaM OecrniepeGOHHOTO U TapaHTHPOBAHHOTO 3JIckK-
TPOCHAOMEHUS HIIM HMX KOMIMOHEHTaM, NPUBOJATCS DPa3bACHEHHA U KOMMCHTApHH MO
NpUMEHEHHIO HOPMaTHBOB.

B paboTe Haj KHUTOH MCMONL30BAaHBI HEKOTOPhIE MATCpHalIbl, HanmMcaHHbIc B 1997
1998 rr. u Boweamue B «KoHpenuuio anektpocHabxeHus HHGOPMaHOHHO-BBIYHUCIIH-

*
B Hactosiuee BpeMs B 11yOiuKalmsax Ha 3ty TeMy tepmun «Hurennexryanbnoe 3paHuey» NUIETCs € 3ariaBHbIX
6yxB. OaHaxo, credys NpaBuilaM pyccKOro A3bIKa, B AaHHON KHUI'C TaKOE HAIIMCAHHE HE UCIIONb3YEeTCA.
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TCIBHBIX, TEJICKOMMYHHKAUHMOHIBIX U CJIaDOTOUHBIX CUCTCM YUPEKACHHUH LEHTPAILHOTO
annapata banka Poccum», OTBCTCTBCHHBIM HCMOJHUTENEM O BBIMYCKY KOTOPOH SBIIANICS
aBTOp. JlaHHBIH JJOKYMEHT He MyONMKOBAJICS B IICHATHBIX H3JAHHUAX U MOITOMY HE BKIIIO-
YeH B CMMCOK HCIIONB30BAaHHON NUTepaTyphl. B KHUry Bouuia yacTh MaTepuanoB o0mic-
TCXHUYCCKOTO XapaKTepa, HC OTHOCAMMXCS K creuuduke paboTel yupexaeHuii baHka
Poccuu v COXpaHMBLIMX aKTyalbHOCTH HA MOMEHT 3aBepUICHHs paboTHI.

Bonbas yacts 060pya0BaHUs M MPOrpaMMHOTO odecieueHus cucTeM Gecnepedoi-
HOTO M TapaHTHPOBAHHOTO 3JICKTPOCHAOMCHHUSI — WUMITOPTHOTO MPOU3BOACTBA. ITO HC-
TOUHHKH OecriepeboitHoro nuranus (UBII), pusenb-reHepatopHeie ycradosku (JAI'Y),
pa3iMuHOe OMUMOHANBLHOE 000pYyROBaHNE (aKkceccyapbl) U MpOrpaMMHOC obecreueHHe
monutopuHra UBIT w AI'Y. Ha npaxtuke 1101530BaTCIIsM NPCACTOUT BCTPETUTHCS C AHT-
JIOSA3BIMHBIMH TCPMHHAMHU H 00O3HAUCHUSIMH B PYKOBOJACTBAX, MPOrPAMMHLIX MCHIO, CO-
OOILICHUAX Ha NyJbTax W MaHelsiX yrnpaslcHUs. B CBA3M ¢ 3TUM NPUBOAATCS aHTJIOA3BIY-
HBIC 3KBHUBAJICHTbI PYCCKHX TEPMHHOB.

B npHioxeHUsX NpUBCACHBI CBECHHS, MOMOTaoIIHe BOCIIPHHUMATh Marepyan KHU-
M, HOCSUIME CNPABOYHO-HIUIIOCTPATUBHBIA XapakTep, U CBeACHHs MO HOPMAaTHBHOH n0-
KyMCHTAalMH.

Hanucanue xuuru 6bu10 ObI HEBO3MOXKHO 0€3 MOMONIM, COJCHCTBHUS M 110ACPKKH
CMICIMANIMCTOB, C KOTOPBIMH aBTOP HAa MPOTSKCHHM MHOTHX JIeT B3aUMOJCHCTBOBAN MO
poay cBoeH paboThl.

B cBs3u ¢ oTUM aBTOp BhIpakacT GnarozapHOCTh 32 NOMOLL B paboTe Hajg KHUrOH
reHepalibHOMY JHPEKTOpY, IlaBe npeactaBuTenscTBa ¢upmel F.G.Wilson (Engineering)
Ltd 8 CHI v crpanax bantuu JI.A. I'opoauoBy; pyKoBOAUTENIO HanpaBlieHUs no pabote ¢
KOPIOpaTHBHBIMH 3aKa3dyHMKaMH MPEACTaBUTCIILCTBA kopropauld American Power Con-
version B CHI" A.JIL. CononoBuukoBy; A.A. [ly6sHckomy — ¢upma F.G.Wilson (Engi-
neering) Ltd; U.B. O6yxoBy — xopnopauus American Power Conversion ¥ cBouM
koseraM no komnaHuu Skollpor: B.B. EpmoBy, B.A. Makcumenko, 10.B. Makcu-
moBoii, U.E. Cononxuny, H.A. Tpunonsckomy, A.B. ®abpuunesy, B.B. IOpkosy.



naBa 1

UHTennekTyasnbHoOe 3aaHue

1.1. MoHsATHe NHTeNNeKTyasnbLHOro 3gaHus

TepmuH «HMHTemNIEKTyanpHoOe 31aHue» (U3) B mociiegHee BpeMsi CTal OYEHB MOMYJAp-
HbIM. TIpu DTOM pasHeie KOMNAHHWK YacTO TPAKTYIOT €ro no-csoeMy. CymecTByeT psaj
onpeaesicHUi, cyTh KoTophIX [1, 2] MOXkHO KpaTko chopMyIHPOBATH KaK 34aHHE, KOTO-
poe obecneynBacT NPOLYKTHBHYIO H 3KOHOMHYECKH 3P PEKTHBHYIO Cpelly MyTeM OlITH-
MH3a[MH YETBIPEX 3NEMEHTOB: CTPYKTYphI, CHCTEM, 0OCITyKHBaHUA, YPaBIEHHUS U HUX
B3auMocBa3ed. CymecTByet Oonee obmee M BceoObeMIIIONICE OMpeEieIeHHe 3TOro Mno-
HATHSI — COBOKYMHOCTH (PyHKIIMH HHTErpupoBaHHOH HHpPacTpyKkTyphl.. B nanbuei-
weM OyJeM NMOJIB30BaThCs HMEHHO 3THM ONPEAEIEHUEM, MOCTENEHHO PAaCKPBiBas CTOS-
€€ 32 HUM COJepAKaHue,

PacTymue notpeOHOCTH pOCCHICKOTO pBIHKA MPUBENH K TOMY, YTO Ha HEM CErOaHs
NpEACTABJIEH WHPOKUH CIEKTP MPOU3BOAUTENEH 000pYyAOBaHNS, PEANU3YIOIIEro paziiug-
Hele GyHkiu M3, MHorue u3 BeAyuMx Npou3BOAMTENCH 3TOro 060py10OBaHUs MPCTEH-
AyIOT Ha peanusauuio koHuenmu U3 B cBoeit cobcTBeHHOI TpakToBKe. B Takoii cutya-
MU MOJIE3HO OMPEAENUTh TPAaHUUBI ONTUMAILHOTO MPUMEHEHHS PA3IMYHBIX HHXKEHCP-
HBEIX peIlieHUi OTHOCUTEIIBHO Pa3NIMYHBIX TPAKTOBOK KOHLenumy K13,

TpeboBanus k HHXeHEPHBIM cucTeMaM U3 MOXHO yCIIOBHO pa3AeiuTh Ha ABE IpyIl-
nbl: TpeOOBaHUS 0OCTYKHUBAIOLIETO MEPCOHANA HHAKCHEPHBIX CHCTEM 371aHUsl U TpeboBa-
HHS NOJIB30BATENICH MH)KCHEPHBIX CHCTEM — BIIAAENbUEB M apEHAATOPOB NMOMEILECHHI.
[TepBas rpynmna onpenenseT HHXKCHEPHYIO HHPACTPYKTYpy 31aHUs, BTOpas — CTPYKTY-
py CHCTeM ynpaBlieHUs] KOMPOPTOM U MOJIb30BATENBCKUE HHTEP(EiChl 00IHX HHKEHEp-
HBIX CHCTEM 3[aHHUs.

Cuctemsl 13 penstcs Ha HHXXEHEPHYIO UH(PACTPYKTYPY, TEXHOJOIHYECKUC CHCTE-
MBI H CUCTEMEBI OC30MaCHOCTH,

Huncenepnana ungpacmpykmypa WHTEINIEKTYAIBHOTO 314aHUS 0Opa3yeT CHCTCME
XHU3HEOOECMEYEHHS NEPCOHANA U TEXHOJIOTHYECKYIO MIaTGopmy, Ha KOTOpoH (GyHKiHO-
HUPYIOT OCTaJIBHBIE CUCTCMEI (pHc. 1.1). K uHxkeHepHO# HHPPacTPYKType OTHOCATCS:

1. ApTomMaTH3HpOBaHHas cMcTeMa aucneTdepckoro ynpasienus (ACY) 3nanus.

2. CeTs kabenbHol kananusanuu (CKK).

3. CrpykTypupoBaHHas kabenbrasa cuctema (CKC).

4. CucteMa 3IIEKTPOCHAOKEHHS, KOTOpas B CBOKO OYCPEAb BKIIOYAET CIICRyIOUIHE
CHCTEMBI:

~ obmero anextpocuabxenus (COI);
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— rapaHTHPOBaHHOTO MekTpocHabxeHus (CII);

— BbecnepeboiHoTO 3MekTpocHabxeHus (ChI);

— CHCTEMY OCBELLEHHUSL.

5. CucTeMa KOHAUIIMOHUPOBAHUA H BEHTHIIAIIMU BO3yXa,
6. CucreMa BOAOCHAOMEHMS.

7. CucTeMa KaHAJIM3aLHHU.

8. CucTeMa TennocHabXeHu .

9. Cuctema nudTOBOTO 060PYIOBAHHS.

10. CucteMa yacopuKauH.

WrxeHepHas Mrxexepmas undpacTpykTypa:
uHdppacTpyKTypa: OCBeLLEHNE, KOHAMLMOHUPOBAHUE W BEHTUNALMS, TENNOCHabxeHue
FOPUIOHTANBHLI CETMEHT TexHonoruueckue CUCTEMbI’
CKK u CKC MHPOPMALUOHHAR CETb, TENEKOMMYHUKALMOHHDIE CUCTEMDI ¥ CBA3L
CHCTEME MacothuKaLmi Cucrembl GezonacHoctu:
OnoBeLeHMe, NOXAPHAA ¥ OXPaHHasi CUTHaNW3auus,
Wrxenepwan Tenexabniogexue
vHpacTpykrypa:
BEPTUKATTbHBIA CETMEHT
CKK, CKC

Wrkenepuan
undpacTpykrypa:
kpocc-CKC
Muxenepnasn vHdipacTpykTypa: / Texnonornueckue CUCTEMbI:
CUCTEMA INEKTPOCHABKEHUA uH(opMaLMOHHaA CeTb
CUCTEMA KOHAKUMOHWDOBAHUS ¥ BEHTUNALWMK TENEKOMMYHUKALMOHHBIE CUCTEMbI
CUCTEME BOAOCHADXEHUR 1 KaHanu3aliun CUCTEMBI CBA3N
cHCTEMa TennocHabxeHns Cucrema GesonacHoctu
cucrema nudTOBOrO X03AHCTBa KOMMNBIOTEPHON NHOpMALMAN

Puc. 1.1. Coctas cuCTEM MHTENNEKTYaNbHOrO 3AaHNA
(ucmounuk: Avaia Communications)

Texnonozuueckue cucmemsi VHTCINEKTyansHOrO 3aanus (puc. 1.1) ¢opmupyior
NPOU3BOJACTBEHHYIO Cpelly, MO3BOJISIIOUIYIO OCYLIECTBISTE OCHOBHYIO JAEATENLHOCTD
NPEANPUATHS HIIH YUPEXICHHS Ha OCHOBE HMH(GOPMAUHMOHHBIX H TEEKOMMYHHKaLHOH-
HBIX TEXHOTOrHH. K TeXHOJOTHUECKHM cHCTEMAaM OTHOCATCS:
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1. UndopmanmoHHEIE cEeTH.

2. TenekoOMMYHUKANOHHBIE CUCTEMBI.

3. TenedoHHBIE CTAHUHMU H CUCTEMBI CBA3H.

4. CucTtemMa KOIJICKTHBHONO pHEeMa TeNeBU3UOHHEIX CUFHAJIOB

Cucmemsl Gezonacnocmu MHTEIEKTYalbHOTO 3aaHUs (puc. 1.1) obecneunsaror
Oe30nacHOCTE MepcoHana, COXPAaHHOCTH CaMOro 3J4aHHUS U MMYUIECTBAa U COXPaHHOCTH
HH(bOPMaLMH, BKIIOYAs 3aUTY OT HECAHKIIMOHUPOBAHHOFO AOCTYNA M npelHaMepeH-
HOTO BO3JCHCTBHUSA ¢ LENBbIO paspyllieHUs MHPOKOMMYHHKALMOHHEIX cHcTeM. K cucte-
MaM 6e300aCHOCTH OTHOCSTCS:

. Cucrema onoBeieHus.

. OxpanHas cUrHamu3amus.

. Cucrema xonrpons gocryna (CKJI).

. [MoxapHas curHanusapus.

. CucTeMa aBTOMATHYECKOTO NOXKAPOTYIIEHH .

. Cucrema noanopa Bo3ayxa U ALIMOYIAJICHHUS.

. CHcrema TeneHabmoaeHns.

. Cuctema 6€30MacHOCTH KOMIIBIOTEPHOH HHPOPMaLHH.

C ToukH 3peHus ynpasieHUs KOM(POPTOM HHXKEHEPHBIE CHCTEMEB] 31aHUS MOXKHO pas-
JeNUTh Ha JBe rpynmnbli: 00opyAoBaHue, obecneynsaiouiee rodanbHele NapaMeTpsl 34a-
Hus, U 06opynoBaHHe, obecriedHBaoIee NPUBA3KY 3THX NTApaMETPOB K TPEOOBAHUAM KaX-
J0T0 KOHKPETHOTO NOMELICHHS 1 HHAMBUAYAJBHYIO NOBOAKY.

K nepBoii rpynne MoXXHO OTHECTH CHCTEMbI OTOILIEHHS, KOHAHMOHUPOBAHUS U BEH-
TUSILAH, BOJOCHA0KEeHUs, 3NekTpocHabkeHus u 1.11. Mix 3agaya — obecnedeHue napa-
METpOB, 00LIMX JUlsl 30aHus B LenoM. Takoe o0opynoBaHue, 00BIMHO BEICOKOH MpPOH3BO-
JIMTENHHOCTH ¥ MOIHOCTH, — 3TO, B YACTHOCTH, NPOMBIIUICHHBIC KOHANIIHOHEPEI H BEH-
THIALMOHHBIE CHUCTEMBI, KDPBIUIHBIE KOTENBHBIE, YCTPONCTBA PE3EPBHPOBAHUS INIEKTPO-
cHaOxkeHUs M 1p. OHH 3a4al0T YpPOBEHb TEMIIEPaTypbl BOIbBI, TOAABAEMOH B CHCTEMBI
OTOIUIEHHA H TOPAYEro BOAOCHAONKEHHUS, CpeAHHE BETMYHHEI NPUTOKA CBEKETO BO3AYXa,
KayeCTBEHHBIE NapaMeTphl CHII0BOH 31€KTPOCETH U np. Takux cuCTEM B 34aHHHM HEMHO-
I0; OHM, KaK NPaBWIO, TEPPUTOPHATLHO pa3HECEHBI, UMEIOT BCTPOCHHYIO aBTOMATHKY,
paboTalolyio N0 UHAMBHAYAILHOMY ITOPUTMY, H HE TpeOYIOT 00bE€AMHEHHS B CETh.
MOHHTOPHHT TAaKHX CHUCTEM OCYIECTBISAETCS YEPE3 X LUTATHBIE CPEACTBA WU ¢ IPUMeE-
HEHHEM NPOMBILLIEHHBIX KOHTPOJLIEPOB. ‘

Ob6ecneyeHne HHANBUAYANBHBIX IapaMETPOB KAXKA0Tr0 NOMENICHNs — 3aada BTOPOi
rpynnel obopynosaHusi. Konndecrso ycrpolicT 3Tol rpynnel 000pyA0BaHUS B 30aHHU
BEJTUKO ¥ MOXET MCYHCIATHCS COTHAMH — 3TO AATYUKH TEMICPATYPHl, OCBEMIEHHOCTH,
BJIQXHOCTH, YCTPOWCTBA YNpaBleHHs OCBEIUCHHEM, XKaNIO3H, KialaHaMHu OTOIUICHHUS H
COOCTBEHHO HCMOJIHUTENBHBIC YCTPOHCTBA: KJIaaHbl PajHaTOPOB OTOMICHHUS, CBETHIbL-
HHKH, CIINT-KOHAUIMOHEPHI, 3aCIOHKH CHCTEM BEHTUIALMH, KalO3M U Ap. YKe caMo
O0HIHNE 3TUX YCTPOHCTB NPHBOAUT K McE OOBENUHEHHUS B €ANHYIO YNIPABISAIOWYIO CETh
JATYNKOB, HCIOTHUTENBHBIX YCTPOHCTB M KOHTPOIUIEPOB YNPaBIEHUs, YTO M MPOHCXO-
aMT peanbHo. CTaHAapTH3aLMs B 3TOH 001acTH NOCTENEHHO NpHBENa K TOMY, YTO MOf-

03N bW —
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BHJICS PsIA OTKPBITBIX MPOTOKOJIOB, Takux kak M-bus, profi-bus, EIB, Lontalk, u apyrux
NPOMBILICHHBEIX MIPOTOKOJIOB, MOUICPKHUBAIOMIMX YIIPABICHUE HHKEHEPHBIM 000pyIOBa-
HueM. [lpouseoaMTey 0O0OpyA0BaHMS HAuald BBILYCKAaTh annapaTtypy CONPSKCHHUS YCT-
POICTB ¢ pa3IMYHBIMU [POTOKOJIAMH IJ1s1 paboThL B ¢UHOI ceTd. [Ipy 3TOM moaxox K no-
CTPOCHHUIO CHUCTEMBI, pa3paboTaHHBIA JUIl KOHKPETHOH anmnaparHoi peanu3allid, 4acTo
OKa3bIBAETCS] MPUMEHHM M JUIA IPYTHUX TEXHUUECKUX peuleHHi. Tak, ¢ OypHBIM pa3BUTHEM
WHTepHCT-TeXHOIOTHI TOSBUIIMCH PUMEPHI pealiu3aliiy MIHTepHeT-ypaBIcHHUs CHCTEMa-
MM HWHTEJUIEKTYaJIbHOTO 3aHHS H MCIOJIBb30BAHUS JUIS 3TOTO COTOBHIX TeseoHOB ¢ WAP-
joctynom (bosee NogpobHO ITOT BONPOC M3JI0kKEH B 1. 11).

Jus obecneucHus QYHKIMOHUPOBAHUS U YIpaBieHUs 00OpYnOBaHUEM HHXEHEp-
HBIX CHUCTEM OOBIYHO MPUMEHSIOT CHElMAIU3MPOBAHHBIC CHCTEMBI JIOKAIBHOH aBTOMa-
THKH JUO0 CHCTEMBI Ha Ha3e YHUBEPCAIbHBIX [1POMBIIIICHHBIX KOHTPOJUlepoB. Crielua-
JIM3UPOBAHHBIC CHCTEMBbl, KaK MPABHJIO, OPUEHTHPOBAHB! Ha YIIPABICHUE KOHKPCTHBIMH
TEXHOJOIMHYECKMMH NIPOLIECCaMH BEHTHIIALMY, KOHAHIHUOHHPOBAHHS, OTOMJIEHUS U T.J.
ANTOPUTMBL YNPaBJICHUA NpPOLCCCAMH TNPH 3TOM MPCIACTABICHBI PC3IUACHTHBIM TIPO-
rpaMMHBIM ofecrieucHUEM B ynpasisiomeM 000opynoBaHud. 3a CyeT CrneUUaIu3aluu
060pynOBaHus yNpoLACTCs NPOLECC yNPaBICHHS NOACHCTEMOM, OAHAKO 3TO Xe aeaeT
fosce CIIOKHOH HHTETPALHMIO CTICIMAIU3NPOBAHHOIO 000OpYIOBAHHS B CAHMHYIO CHCTC-
MY LCHTPAIW30BAHHOrO MOHHUTODHHTra M ympasicHus. CucteMbl Ha 6a3e yHUBepcanb-
HBIX MPOMBILUICHHBIX KOHTPOJJIEPOB MOTYT MPUMEHATBCSA KaK BMECTO CHEHHANTH3HUpPO-
BaHHBIX CHCTCM, TaK H COBMCCTHO ¢ HHMH. 32 CHUET CBOCH MAacCOBOCTH OHH JCIUCBIIC
CMEUMANTH3HPOBAHHBIX CUCTEM ¥ Bosiee TMOKH, YeM CHCTEMBl YNPaBJICHUS KOMPOPTOM,
0/1HaKo OHU TpebyioT pa3paboTKH ANrOPUTMOB UX (GYHKLIMOHHPOBAHHUS TIPUMCHHUTENb-
HO K KOHKDETHOH HMHXEHEpHOH cucTeme. [103TOMy HMX MECTO — aBTOMaru3auus He-
CTaHAAPTHOTO OOOPY/AOBAHUS U HCIIOJb30BAHHC B KadeCTBE TaK Ha3bIBACMBIX Proxy-
CHCTCM JJIi MOHHUTODHHIA U YIIPaBJICHHUS Pa3HOPOIHBIM HHIKCHCPHBIM 000pyn0BaHHEM,
KOTOpOE [0 CBOMM TEXHUUCCKHUM XapaKTepHUCTHKAaM He 001a1acT BO3MOKHOCTBHIO 0OMe-
Ha wH(pOpMaMCH ¢ BHCLITHUMH CHCTEMaMHU.

CucTeMBl ynpaBieHHs KOM(OpPTOM peanusyioTes B pabourx 30Hax — B Maciirabax
ofuca UK 37aHUA AN 06ecrneyeHns JOKaIbHOTO KJIMMAaT-KOHTPOIS, YIPaBJIeHHUs OCBe-
LICHHEM, XKaTI03H, HEKOTOPBIMH OBITOBBIMH NMpUOOpaMH U MyJbTUMEIUHHBIMH MPUIO-
AKECHHUSAMM.

Kaxnas U3 cvcTeM He ABJISCTCH YHUBEPCANBLHONH U UMEET CBOIO 00NacTh IIp UMECHEHHUS.
B atoii cutyanuu nenecoobpazHo MOCTPOCHHE CTPYKTYpPH yrpaieHus U3 na 6ase Ha6o-
pa CHUCTEM, ONTHUMAIBHBIM 00pa3oM CBS3bIBAIOIICTO HMHAKEHEPHOE 0OOpYIOBAHHC KOH-
KPEeTHOro 0ObeKTa.

Takum 06pazoM, ¢ MO3ULMK YNIPABICHHS HHKCHEPHBIMH CHCTEMaMH HHTEIUICKTYaNb-
HOTO 371aHHs YETKO ONpEeNseTCss HeOOXORUMOCTb CETEBOTO YIIPABICHUS 000pY10BaHH-
eM, oOcCrneyUBaloIMM HHAUBUIyaIbHbIC 1apaMEeTPRl KIMMaTa U koMGopTa Kaxaoro mno-
MeueHus. MHTCPHET-TeXHOMOrMH NO3BOJISIIOT YIPOCTUTD PEIICHUE 33434 AHCTAHI[MOH-
HOTO YNpaBJICHUA U KOHTPOJNSL. YBA3Ka XKe BCeX MHXKECHEPHBIX CHCTEM 3aHus, obecredc-
HHE HMX ONEPATUBHOTO MOHUTODHHTA U YIIPABJICHHS MPHUBOAAT K HCOOXOAHUMOCTH CO3/1a-
HHSl ABTOMATH3MPOBAHHON CHCTEMBI IUCMIETYEPCKOTO yIPaBIeHUA (CM. TI1. 7).
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1.2. UHXeHepHaa MHdpacTpykTypa

be3 mpeyBenvueHUs MOXHO CKa3aThb, YTO OJHON U3 OCHOBHBIX CHCTEM HHTEIIEKTYaIbHO-
r0 3JaHHA SABIACTCA QEMOMAMUIUPOGAHHAA CUCIMEMA OUCHEMHUEPCKOZ0 YHPAGIEeHUA
(ACLY). ACY — 3T0 KOMIUICKC MPOrpaMMHO-aNNapaTHbIX CPeACTB, OCHOBHOMH 3aja-
4eil KOTOPOTO ABIISETCS OPTaHU3AIHA HAJICKHOTO ONTHMAJIBHOTO YNPABICHUS BCCMH CHC-
TEMaMH, PacroIOKEHHBIMY B 3/JaHHH.

ACJIY cuiocobua 3a cuer cbopa v 06paboTky B3aWMOYBA3aHHOH HHGPOPMAaLMH OT
BCeX (PYHKUMOHUPYIOLIUX CHCTCM — SIEKTpOCcHAaOXKeHHs, BOIOCHAOKCHYS, KOHANLHO-
nuposanus, JIBC, tenconuy, n0xKapio-oXpaHHoi CHTHAIM3alUH, CUCTEMBI TeJcHa0mo-
JEHHS U T.J. — MPe/UIOKHUTb cOaaHCHPOBAHHOE aJICKBATHOE pellerve ¥ o0ecneuuTsb ero
peaiM3aiHIo, MPOoHH(OPMHUPOBATH TMPOGHIIBHYIO JKCITyaTHpyOUIylo Clyk0y o colbl-
TusX. ACILY BBINOMHAETCSA MO OTKPHLITOW TCXHOJIOTUH AN 00CCIEeYEHUs BO3MOKHOCTH
pacuIMpeHus BO3MaraeMblX Ha He€ (DYHKLMIL, HCIIONB30BaHHUs HOBBIX TEXHOJOTHI H pe-
IIEHHUs B TaNbHCHIIICM BO3HHKAIOIMX HOBBIX 3a/1a4.

Hcnons3ys yHUBEpCaNbHbIC KOHTPOJUICPBI, MOXKHO BBIOpaTh YIIPaBIAIOLLYIO IIPO-
rpaMMy M3 OOIIUPHOH OGUONTHOTCKY MPUNOKCHUH, CCIIHM CYLIECTBYIOT KaKue-nubo creuu-
puyeckre 0COOEHHOCTH YyTpaBleHus. BO3MOXHO co3maHuc apaiiBepoB (mporpamMm
YIPaBJICHUA YCTPONCTBAMH) U MTPOrPaMMHBIX MOJYEH «T10/ 3aKas3».

Cmpykmypuposannan kaenvnan cucmema (CKC) npeanasnaucHa Alsl CO3JaiHs
caaboToutibix cucteM, Bkitodas ACY. OcHoBHbIM npuHLunoM cosnanus CKC saBius-
CTCSl MHTETPAIMS BHIYHCIUTCIBHBIX, TEJICQOHHBIX H IPYIHX KOMMYHHKAI[HOHHBIX CCTCH
B €IMHOM KalelbHOM MPOCTPAHCTBC, T.e. 00beiMHeHHe BCcero 000py10BaHHs B 3JaHHH.
Enunas CKC co3naetcs B pacueTc Ha JNIMTENBHYIO NEPCIEKTHBY Y HCKIIIOHYaeT HeoOXo-
JUMOCTb TPOKNIAKH JOTONHUTCIbHBIX Kabcneld npy U3MeHCHUU TpeboBaHuil K cHcTe-
M€ KOMMYHHKALHMH, TIPY TIOAKJIIOYEHUH HOBOTO U MEPCMEILEHUH CYLIECTBYIOIEI0 060-
pyaoBanus.

Haznauenuc cemu xabensnoii kananuzayuu (CKK) — pasmencuue, 3aimra 1 yno-
psnouenume packnajiky kabeneld. CKK sBIscTCS 0CHOBO#H 1715l TOCTPOCHHUS JPYTHX CHCTEM
34aHHs, HCTIONB3YIOUIHX CcHIIOBbIE H cilaboTouHble kKabenbHble poBoakd. CKK npoexTH-
PYeTCs ¥ MOHTHPYETCSl B pacyere Ha TO, UTO B MOCIEAYIOLEM BCE OCTAJbHBIC CHCTCMBI
Oy/LyT UCIIONb30BaTh Tpacchl U koHCTpykuui CKK B Hessx Ipoknaaky TWHUHA coeanHe-
HUS CBOUX IEMEHTOB.

CKK 11poekTHpyeTCs ¥ MOHTHPYETCS ¢ H30BITOUHOCTBIO, KOTOPAs ONpPENENseTCs B
TEXHUYECKOM 3aJlaHHH W CYILECTBYIOLIEN HOPMATUBHOW AOKyMcHTaluu. OObIYHO U30bI-
TOYHOCTD 3aKIabiBaeTCa B oobeme 15...30%.

Cucmema rnexmpocnabcenun N3 sBnsercs ocHOBON QYHKIMOHHPOBAHHS BCEX CHC-
TeM. OTka3 3MeKTPocHA0KEHHs 03HAYaeT OCTAHOBKY MOAavH TeIsa, BOAbI, BHIKIIOUEHHC
BEHTHJIAIMN ¥ KOHAMUMOHUPOBAHHS H, YTO CAMOC IJIABHOE, OCTAHOBKY OCHOBHBIX TCXHO-
TIOTHYCCKUX TpoleccoB 00paboTky U nepeiaud UHQopMaluu, ocymecrsnsembix B U3. Cy-
ILECTBYIOT Pa3ivyHble COCOOB PE3EPBUPOBAHUS INEKTPOCHAOKEHHS Ha Pa3HBIX YPOBHSIX,
Ans paznuyalbix rpynil norpeburenei. [logpobHo cucTembl obiiero, rapaHTHPOBAaHHOTO H
OccriepcOoiiHOro MeKTpocHabxCeHuUs OynyT paccMOTpeHs jaice B . 3-5.



12 FNABA

Cucmema KOHOUKUOHUPOBAHUA U 8eHMUNARUU 6030yXa 00ECTIEYHBAET ONMTHMAIIb
Hbie KJIIHMaTHYECKHE YCIIOBUS B TIOMEIICHHAX 31aHHs. KoMIneke ynpaBneHHs BEHTHNs
LHEH U KOHIHIIHOHHUPOBAHHEM MO3BONsAET 00ECEUNTs yrpaBleHHe 000pya0BaHHEM T
CO3aHHs KOMQOPTHBIX YCIOBHI MEATENBHOCTH MEPCOHANA H HAIEXKHOTO QPYHKIHMOHHPO
BaHHs 000pynoBaHHs. CHCTEMB! KOHTPONS W YNpaBle€HHs BEHTHNAINCH U KOHAMUHOHH
poBaHHeM pa3paboTaHbi KaK JUIA THIIOBBIX Cy4aeB, KOTAa HCIONB3YeTCA 000pyAOBaHU
OJHOrO TMPOH3BOAMTENS, TaK H Ui 00OpYNOBaHHA PasmHUYHBIX NMpOH3BoHTENeil. B mo
CIIEIHEM CIIy4yae pelicHHC 3a71a4H OCYLIECTBNAETCS cpencTBaMi oObequnentoi ACIY.

Cucmembl 6000cHabyceHUA U KAHAU3AYIY TIPS NHAZHAYEHBL U 00eCTIeHeHUs HOp
MaIbHBIX YCIIOBHH )KHU3HENEATENBHOCTH 11epCOHANa U YIOBIECTBOPEHHS TEXHOJIOTHUECKH:
HYXKJ 000py10BaHHS.

Cucmema mennocnabrcenun obecnieurBaeT o0bEKT TEMIOBOH 3Heprueit. [lpumene
HHC YTPaBIAIONIMX KOHTPOIIEPOB, HHTETPUPOBaHHbIX B 00beHHEeHHY0 ACJIY, no3so
nsAeT 00eCHeUuTs YrpaBieHHe 00OpY/10BaHHEM TEMIOCHAOKEHHUsS [UISl CO3JIaHHS KOM
(GOpPTHBIX yCNOBHH AEATENHHOCTH MEPCOHANIA U MPUMEHHTD 3HeprocOeperaonme TeXHO
JIOTHH.

Cucmema rughmoeo2o 060pyooeanusa BHINONHAET yIpaBlicHHe THPTaMH B HOPMaJTh
HOM peXXHMe U MO3BOJIAET yNMpaBIATh HMH 110 3apaHee 3aJI0KEHHOH mporpamme, paccyu
TaHHOI Ha BO3HUKHOBEHHE aBapHIHBIX M KPUTHYECKHUX CHTyaii (1103kap, noctaBka VI
M 0000 LEHHBIX IPY30B, OIOKHPOBKA HEXENATEBHbIX JTHIL U T. 1I.).

Cucmema uacouxayuu npeiHasHaveHa s 00ecneYeHHs XpOHOMETPHUYECKOH HH
(dopManmeii 0 pealbHOM BpeMCHH MOJIb30BaTeNei U TeX HOMOTHYECKHX CHCTEM.

1.3. TexHonoruuyeckue cucTembl

Kax Gbl10 ckazano Bbiille, HHXKEHEPHbIE CHCTEMBI 00pa3yloT HHGpacTpyKTypy (mnardop
My), Ha 6a3e KOTOpoH QYHKIHOHHPYIOT mexHoA02UYecKue cucmembl. 1101 TeXHONIOTH
YeCKHMH CHCTEMaMH MOHMMAIOTC HH)OKOMMYHHKALMOHHBIE CHCTEMBI, 06eCTcuHBal0
IM€ OCHOBHYIO NEATENBHOCTb OPraHH3alMid, NIPeANPHUATHH, KOMIIaHUI H QHpM, pasMme
maromuxca B 3. OcHoBHAs AE€ATENBHOCTh 3THX MPOU3BOACTBEHHBIX CTPYKTYp Oasupy
eTcs Ha HHQOPMAlIMOHHBIX Y TEIEKOMMYHHUKALIHOHHBIX TEXHONOTHAX, H B 3TOM CMBICIt
TEXHOJIOTHYCCKHE CHCTEMBI ABNAIOTCSA CPEICTBAMHU MPOU3BOACTBA.

Hudpopmayuonnas cemv obpasyet ceTeBy10 HHQpacTPYKTYpy H MOJAEPKHUBAET Clie
JYIOUIME CETEBbIE MPUIIOIKEHHS H CEPBHUC!

~ UHTErpHUpOBaHHas Niepeiada roloCOBBIX, BHACO- H HU(POBBIX JaHHBIX;

— CO371aH{e BUPTYAIBHBIX TOKAIBbHBIX U YACTHHIX CeTeH;

— yTpaBIICHHE CETHIO;

— y4eT HCIIONb3YeMBIX peCypcoB;

— YIpaBlIEHHE MONb30BaTENAMH;

— QyHKIHOHHPOBaHHE TIPHIOKCHHUIA;

— noctpoeune cereii Internet, Intranet, Extranet.

Tenexommynukayuonnble cucmemsl B 001LEM Cllyyae ABIAIOTCSA COCTABHON YaCTbK
HHTEINEKTYalNbHbIX CCTCH 371aHUs U 00eCIeYHBaIOT BHIXO/ B IMo0aibHbie HHPOPMAHOH:
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HbIE CETH U CHCTEMBI CBA3H. OCHOBHOE TENEKOMMYHHUKAIMOHHOE 000PY1I0BaHHE U CHCTe-
MBI — KaHalioo0pasylouas anmnaparypa i CHCTEMbI CITyTHHKOBOH CBSI3H, CHCTEMBI TIPo-
BOJIHOH U GECTIPOBOIHOM CBS3H.

Tenedponnvie cmanyuu u cucmemst céazu. LleHTpanbHOE MECTO B 9TOH rpynmne 060-
PYIOBaHHUA 3aHHMAIOT UPPOBBIE YUPEKIECHUCCKUC aBTOMATHUECKHE TeNleQOHHbIE CTaH-
uvH (YATC). Ora rpynna BkItoyaeT B ce0s KaHasbl CBS3H, alnapaTHble CpeacTsa v abo-
HEHTCKHE YCTPOICTBa: TeJe(OHHbIE annaparsl, TeJePaKchl, KOMIBIOTEPH H T.11.

Cucmema KOANeKMUBHO20 NPUEMA MEICGUIUOHHBIX CUZHAN0E TIPEIHAZHAYEHA 1T
TPaHCIALHMH POTPaMM MECTHOTO, BCCPOCCHHCKOTO H CIIYTHHKOBOTO TCIeBeLannsa H FM-
pajHoNporpaMM.

1.4. Cucrembl 6e3onacHoCcTH

IlepcoHan, 3qaHHe, €T0 HHKCHEPHBIE H TCXHOJIOTHUECKHC CHCTEMBI HYX/1AI0TCS B 00CC-
nieyeHHH Oe3omacHsIX yclnoBHil paboTel. Cucmembl Gezonacnocmu 0OECTICUUBAIOT KOM-
JIEKC MEp IO MOKAPHOH, OXPAHHOH, HHXKCHEPHOH M HHQOPMalMOHHO#H 6€3011aCHOCTH.

Cucmema onoeeutenun TipeHa3HayuCHa A7 YIPaBICHHS JBAaKyalHel nepcoHana U
MOXET HCTIOIB30BATHCA AT TPAHCIAIMH cOoO1EeHHH U pagHonporpaMm.

Cucmema oxpannou cuznaiusayuu NpcaHasHayeHa JUls aBTOMaTH3HPOBaHHOH OX-
paHbl IOMEMICHHH H MOACTYNOB K 00beKTY. CHCTEMA OXpAaHHON CHTHAIH3alHH COMpsra-
€TCs C CHCTEMOH TEJIEBU3HOHHOTO HAOIIOAEHHS I 00ECIIEUEHHS KOMIUIEKCHOH OXpaHBbl
o0BbekTa.

Cucmema Konmponsa oocnyna NPUMEHSAETCS I OTPAHUYEHHUsS H 3aNPEUIEHHS [po-
Xo/la B OXpaHseMble TIOMENICHHs HJIH Ha KOHTPOJIHpYEMYlo TeppHUTopHIo. CpenH coBpe-
MEHHBIX CHCTEM KOHTPOJIA J0CTYyNa HaHbosIee paclpoCTPaHEHHBMH H ONITHMAIILHBIMH [10
6e30MacHOCTH H CTOMMOCTH ABJISIOTCS YCTPOHCTBA M CHCTEMBI, CUHTHIBAIOIHE HAEHTH-
(GHKaIMOHHBIH KO, 3alHCAHHBIA Ha pa3iiHuHbIX HocHTeNsAX. LIMpoko pacmpocTpaHeHst
CHCTEMBI, HCIIOJIBb3YIOLIHE IIACTHKOBBIE KAPTOUKH.

Cucmema noxcapnoit cuznanuszayuu TpeaHasHaueHa 4JIs aBTOMaTH3HPOBaHHOTO 00-
HapyXEHHs BO3ropaHHs WK 33/1bIMJICHHS H BBIIAUH CHPHANA Ha 3aMYCK CHCHIEM AemoMa-
MuiecKk020 RoXdcapomyuwieHus, noonopa 603oyxa u osimoyoaienus. CucreMa noxapHoi
CHrHaNH3aLHH HMEET CBsA3b C CHCTeMaMH Ge30MacHOCTH, THGTOBBIM 000pyaOBaHHEM, CHC-
TeMaMH OINOBEIEHHMS, DNEKTPOCHAOKEHH H CpeCTBAaMH aBToMaTH3alluH. [IpH BO3HHKHO-
BEHHH M0Xapa 1o CHrHajly OT CHCTEMBI OCYLIECTBIIAETCS IBAKyallls MepcoHaia H NpHHH-
MaloTCsl MEPBI, 00ECTIEUHBAIOIIHE COXPAHHOCTL 000PY IOBaHHS.

Cucmema menegu3uoHnO20 HAOA100eRUA TPCAHA3HAUEHA AT OXPAHBI IOACTYIIOB H
BHYTPEHHHX MoMelleHHH o0bexTa. OHa ofecrieuHBaeT KPYFJIOCYTOUHOE TeJIEBH3HOHHOE
HabJII0AeHHE 33 TePPHTOpPHEH, 31aHHEM H BHYTPEHHHMH NOMELIEHHAMH 00bEKTa U OTO-
OpaxeHHe QOpMHpYeMbIX H300paXKeHHH Ha 3KpaHaX MOHHTOPOB B LEHTPC YMpaBJIeHHs
OesonmacHoCThO. [IporpecCHBHBIM pelleHHEM SBISAETCS MPHUMEHCHHC KOMITbIOTEPHBIX
CHCTEM, KOTOPBlE aBTOMAaTHUYECKH PErHCTPHPYIOT MEPCMEIEHHS B OXpaHsAEeMbIX 30Hax,
coo0uraoT 06 3TOM onepaTopy H NPOU3BOIAT 3aMHCH H300PVKEHHS.
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Cucmema bezonacHocmu KOMRsIOMEPHOU UHGOpMAay Y TIpeIHa3HAYeHA A 3allH-
Thl HHQOPMALMH B KOMIIBIOTEPHBIX CeTAX (JOKAJIBLHBIX HIM TI00ANbHBIX) H BKIIOYAET
KOMIIJIEKC MEPOTIPUATHH, TIPOBOAHMBIX C IIENbIO TIPEIOTBPALICHHS YTEUYKH, XHILIEHHS, YT-
paThl, HECAaHKIMOHHPOBAHHOTO YHHYTOXEHHS, HCKaXKeHHs, MOAM(HKAIMH, HECAHKIHO-
HHUpPOBaHHOTO KOMHPOBaHHs, GIOKHpOBaHH HH(OPMAIIHMH H T.11.

CHctemsl U3 B cOBOKYMTHOCTH 00pa3yloT cpelly, MO3BOJAIONIYIO PEATIPHATHIO OCY-
ILIECTBIATH CBOK AEATENIBHOCTH C BLICOKOH TPOM3BOJHTENHHOCTBIO M KavyeCTBOM, Mpe-
JIOCTaBNAIOT TlepcoHany kOM(MopTHble H Ge30macHble YCIOBHs Tpyaa. MHXeHepHEIE CHC-
TEMBI, TEXHOJIOTHYECKHE CHCTCMbI H CHCTC-

MBI 0€30MacHOCTH HaXo/4aTCs B ollpeieNcH-

o o TexHonorvyeckue |
HOH (byHKIHMOHAILHOH CBS3H IPYT C APYTOM cHCTEMbr - »|  [epconan
(puc. 1.2). UnxeHepHsie CHCTeMBl obecllc-
4ypBalOT QYHKIHOHHUPOBAHHE TeXHONOrHYe- : A
CKHX CHCTEM, a TaKXC CHCTeM Oe3oMacHO-
CTH U €031al0T KOM(OPTHBIE YCIIOBHS aes- -

WHxeHepHas CucTtemb!

TEILHOCTH MEpCoHAA. vHppacTpykTypa »{ GesonacHocTn

IlepcoHan HCMONb3yeT B CBOEH OCHOB-

HO# JIeSTENBHOCTH TEXHONOTHYECKUE CHCTe-
Mbl. UenoBeKoMalllMHHBIH HHTepdeiic aBis-
€TCs IByHalpaBJIeHHbIM H YYHTHIBAET CBA3H
TONBKO OCHOBHBIX TPOLIECCOB MPOHM3BOACTBEHHON JieaTeNnbHOCTH. B3auMopeiicTeHe Tiep-
COHalla ¢ MHXEHCPHBIMH CHCTEMaMH M CHCTEMaMH O€30TacHOCTH B SBHOM BHAE Ha
pyc. 1.2 He moka3aHo. Bollpockl 3kcmnyatanuu U TpeGOBaHHs K MEpcoHaly, 00CIyxH-
BaloLieMy 000pynoBaHue, TIOAPOOHO pacCMOTPEHBI B I 9.

CucteMsl 6e30MacHOCTH 00ecneynBaloT (PYHKIIHOHHPOBAHHE KaK OCHOBHBIX TPOLIEC-
COB, BKMoYas paboTy MepcoHasia, Tak U HHXCHEpHOH HH(ppacTpyKTyphl. Bonpocsl, cBs-
3aHHBlE ¢ 0€30MaCHOCTBIO. 3EKTPOCHAOKEHH B ILIMPOKOM CMBICIE (HE TOJBKO MEKTPO-
0€30MacHOCTE), TAKXKE PaCCMOTPEHSI B I1. 9.

Puc. 1.2. B3anMoces3b CUCTEM
WHTENNEeKTyanLHOro 3aaHus
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AneKTpocHabXeHne HTeNNeKTyanbLHoro sgaHus

Bce cucteMsl U3 ob6beMHseT 3aBUCHMOCTS MX paboTOCMOCOOHOCTH OT COCTOSIHMSA JIEK-
TpocHabxeuus. Hapyluenust HOPpMUPYMBIX 1I0Ka3aTeNiedl KaueCTBA 3NEKTPOIHEPTHH Be-
AYyT K CHIKCHHIO TPOM3BOIHTCIBHOCTH M cO0siM B paboTe paznuuHoro oGopyaoBaHus, a
OTKJIOUEHHC TTHTaHHS MPHBOIMT K OCTAHOBKE pabOTHl BCeX CHCTEM M MPEPHIBAHUIO MPO-
W3BO/ICTBCHHOTO Mpoilecca NMPeNpHuaTHs. B 3To# CBA3H MEPBOCTEIICHHOE MECTO B MiKe-
HepHo# nHppacTpykType 13 3aHnMaeT crcTeMa IeKTPOCHAOKE HHS.

2.1. XapakTepuCTUKMU 3NIEKTPOCHabXeHus

2.1.1. HapéXHoCTb aneKTpocHabxeHus

[To onpenenenuio fokyMenTa noa HazBaHHeM «[lpasuia ycTpoHcTBa DJIEKTPOYCTAHOBOK)
(T1Y D), anexmpocnabdacenuem nazpiBaeTcs odecrneyeye NOTPEOUTENCH INEKTPHUUECKOH
3HeprHeil. B COBpPEMCHHOI JiMTepaType, OTHOCSUIENCA K JJICKTPOCHA0KEHHIO CPeacTB
BBUMCIMTEIBHOH TEXHUKH M TEIeKOMMYHHKALIMOHHBIX CHCTCM, 3a4acTYIO MPHUMEHseTCs
TEPMHUH «IJIEKTPOIIHTAHHE», XApaKTEPHBIH, CKopee, /U BTOPHUHBIX HCTOYHHKOB IIMTa-
HHS M MCTIO/Ib3YEeMBIii B 00JiacTH 3/IeKTPOHHKH. BMecTe ¢ TeM TepPMHUH «TIMTaHHE» MPHMe-
HSACTCSl B HOPMaTHBHON JOKYMEHTALHH 110 3JIEKTPOCHAOXKEHHIO. ABTOp CUMTAET, 4TO AJS
M3JIOXKCHHS TTpeIMeTa JaHHOM KHUTH CileyeT HCMoNb30BaTh TepMuHonorHio [1YD u apy-
roil HopMaTHBHOH HOKYMEHTanMu M3 00NIaCTH IHEPreTUKH, 4TO H03BONHUT HM30CKATh He-
PaBHIILHON TPAaKTOBKH MOHATHH, CTOALIMX 3a TepMHHaMH. B nanbHeiilleM H3IIOKEHHH
BCE TEPMHHBI OYIYT HPUMEHATHCSA B CMBICITE COOTBETCTBYIONIMX HOPMAaTHBHBIX JOKYMCH-
TOB B O0JIACTH JIEKTPOCHAOKEHHS M INEKTPOTEXHUKH. B OT/IENBbHBIX CIy4asxX TePMHHBb
OyayT creqHalbHO OTOBApHBATHLCS.

Haubonec 3HaYMMBbIMH HOPMATHBHBIMU JIOKYMEHTaMH B 00JaCTH 3JIEKTPOCHA0KEHHS
3panuil aBusitotes [1YD u kommnexkc cranpapros ['OCT P 50571 «3nextpoycraHoBkH
3nauuii»y. TpeboBanus [IpaBun ycTpoiicTBa 351eKTPOYCTAHOBOK ABIAIOTCA 00s3aTeNIbHbI-
MH [l BCEX BCIOMCTB, OpraHM3aldil ¥ NPeaNpHATHI, 3aHHMMaIOUMXCS IPOCKTHPOBAHHEM
¥ MOHT2)XOM 3JIEKTPOYCTaHOBOK, He3aBUCUMO oT (hopM cobctBenHocTH. ITYD comepkuT
00IIYI0 YacThb, B KOTOPOH JIaloTCs ONpejieneHus, 001acTs NpUMeHeHus M o0lue ykasa-
HHS 110 YCTPOUCTBY JIEKTPOYCTaHOBOK, BHIOOPY IPOBOJIHMKOB M JICKTPHYECKHUX ammapa-
ToB. B I1YD BXOmAT ciienyouiye pasensi: pacnpeaeIuTeIbHbIC yCTPOICTBa U MTOACTaH-
HHH, DIIEKTPOCHJIOBBIE YCTAHOBKH, JJIEKTPHUYECKOE OCBElLICHHC, JIEKTPooOopymoBaHHE
CTECUMAJIBHBIX YCTAHOBOK, KAHAIM3aMHs MICKTPOIHEPTHH, 3aLUTa U ABTOMAaTHKa.
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Kommneke crannapros 'OCT P 50571 sBasieTCs 0CHOBOMOJAraloIiM HOPMAaTHBHBIM
nokyMedToM B Poccuiickoil ®enepauuu B 0o6acTu CTawmapTU3alUd, CepTHUKALNM,
MPOEKTUPOBAHHS, MOHTAXKA, UCTILITAHUH W JKCIUTyaTallMy 3JIEKTPOYCTAHOBOK 3/aHui, a
Takxke BboIOOpa 3nekTpoobopynoBaHHs. KoMmiekc CTaHmapTOB Ha JJIEKTPOYCTAHOBKH
31aHUA COACPKHUT TpeOOBaHUA K MPOSKTHPOBAHHIO, MOHTAXY, HANANKE U HCIBITAHHIO
9NIEKTPOYCTAHOBOK, a Takke TpeboBaHHUA K BbIOOPY 3nexkTpoobopymoBaHus, obecneyu-
BatoIIye X 0€30MaCHOCTb U YJIOBICTBOPUTENBHYIO paboTy MPH YCIOBUN HCIOIL3OBAHUS
M0 HAa3HAYEHHUIO.

Hapsiny ¢ [TYD u kommnexkcom 'OCT P 50571 cyiiecTByeT psim HOpMaTHBHBIX JI0OKY-
MEHTOB, TPCcOOBaHUs KOTOPBIX CIEAYCT YUUTHIBATH MPH PEIICHUU CTELUHANbHBIX BOIPO-
COB MPOEKTUPOBAHHS U CTPOUTECILCTBA CUCTEM IEKTPOCHAGKEHHs. DT TpeOoBaHHs OT-
HOCSATCS K HEKOTOPBIM BUIAM 3JIEKTPOOOOPYIOBAHHs, CUCTEMaM 3a3€MIIEHHS, BOTIPOCaM
3JIEKTPOMarHUTHON COBMECTHMOCTH, MOKAPHOH OC30MAaCHOCTH U T.11.

Inexmpoycmanoexkoil Ha3bIBACTCs COBOKYMHOCTb MAILIMH, amlilapaToB, JHHUH H
BCTIOMOTATCIILHOTO 000pYI0BaHHs (BMECTC C COOPYKEHHMSIMHU H NMOMENIEHHSAMH, B KOTO-
PBIX OHY YCTAaHOBIICHBI), MPEAHA3HAYEHHBIX Ui TIPOU3BOCTBA, NMPpeoOpazoBaHus, TpaHC-
dbopMapuu, fiepeiady, pacipeacienus dIeKTPHUECKOH 3HEpTHH U NpeobpazoBaHis ee B
JIPYTON BHJ DHEPTHH.

ONeKTPOyCTaHOBKU M0 YCIOBUAM 3nekTpobe3onacHocTy pasaensiorcs 1Y Ha anex-
TPOYCTAHOBKH HampspkeHdeM Ao | kB u anekTpoycTaHoBkW HampsikenueM Bbliie | kB
(o peWCTBYIOLIEMY 3HAUYCHHIO HATIPSIKCHUS ).

B 31anuy, oCHaIIEHHOM CpeaCTBaMH HHQOPMAaMOHHO-BBIYHCIHTCILHONH TEXHHAKH U
TENEeKOMMYHHKaUHH 1 000py10BaHHOM HHXKEHEPHOH HHQPACTPYKTYpoil a1 noajepxa-
HUA KU3HEACATCIBHOCTH MepCoHalla ¥ HOPMAIIBHOTO QYHKIMOHHPOBAHUS TEXHHUECKHX
CPeACTB, MOXHO BBIACIUTH TPH OCHOBHBIE TPYMIbE MOTPeOUTENEH INMEKTPHUECKO# dHep-
THY, TPEOYIOUIMX PAa3THIHON HaIeKHOCTH 3INEKTPOCHA0KEHHA.

Hompebumenem snekmpuueckoil Inepzuu HA3BIBACTCS OJIEKTPONPHEMHHK WIN
Tpymmna 3JeKTPONPUEMHHKOB, OOBEIMHEHHBIX TEXHOJOTHYECKHM MPOLECCOM W pa3Me-
IAIOIMXCS Ha oNpeneleHHo Tepputopvu. Ilpuemnukom Inekmpuyeckoiu IHepeuu
(31ekmponpuemnuKkom) Ha3blBacTCsA ammapar, arperaT, MeXaHu3M, NpeAHa3HaueHHbIH
11151 peoOpasoBaHys BIEKTPHUYECKOW 3HEpTHY B JIPYToil BUJ 3HEPTHY.

B Ta6n. 2.1 npexactasnen coctas notpebutenein U3 n tpeboBanus K HaeKHOCTH UX
anekTpocnadkehus. I'pynnsl A, B, C pacnosiokensl B IOpSAAKEe CHUXKEHHs TpeOoBaHHii
K HaIE)KHOCTH.

[IpnBenennsiii cocraB morpebuTeNci OTHOCUTCS K TUIHYHOMY O(QHCHOMY 3JaHHUIO.
Ha nmpakTuke cocTaBsl rpynn notpebuteneit A u B Moryt 6sITh pacuvpenst (cnenudu-
4ecKHe Harpysku 0aHkoBCKHX yupexneHui, VIP-30ubt ¥ T.1). CrocoObt ¥ cxeMbl opra-
HH3aUMK 3eKTpocHabxenus rpynn A, B u C 3aBucaT oT TpeGoBaHMH K HameKHOCTH
3MEKTPOCHAOXKEHNS MEPEIUCIEHHBIX rpynn. ObecnieueHne HaAEKHOCTH EKTPOCHAOXKe-
HUs TPYNNBE A, COOTBETCTBYIONIee TpeGoBaHusM ocoboii rpynmsl [ kaTeropuu 1o kiac-
cupuranuu 11Y3 (BCero ycTaHoBIEHO TPH TPYIIIB), JOKHO OCYLIECTBAATHCSA OT TpeX
HE3aBUCHMBIX, B3aUMHO PE3epBHPYIOIIMX UCTOUHUKOB MUTAHUS, MPUYEM JOJKHBI OLITH
MPUHATBL  TOMONHUTENBHBIE MEphl, MPENATCTBYIOIIME KPATKOBPEMEHHOMY MepephiBy
3MEKTPOCHAOKEHUS BO BPEMs NMEPEKITIOUEHUs HA PE3CPBHbIA HCTOUHHK MUTAHHA. DJeK-
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TpocHabXkenHe Tpynsl B mpoH3BOAMTCS OT ABYX HCTOYHHKOB, HO MEPONIPHATHH Mo He-
JOTYLUCKHIO TIEPEPHIBOB IIHTAaHHA BO BpeMs MEpEeKIIOYeHHs Ha pe3epB He Tpebyercs.
OnektpocHabxeliHe rpynnbf C peKOMEHAYETCS OCYIECTBNIATh TAK)KE OT ABYX HE3aBHCH-
MBIX HCTOYHHKOB, HO IOMyCKacTCs H OT oiHOTO. B kadeCTBe TpeThero He3aBUCHMOTO HC-
TOYHHKA THTaHHA J7s 0COO0H rPyNIbl 3NEKTPONPHEMHHKOB H B KAYECTBE BTOPOTO He3a-
BHCHMOI'O MCTOYHHKA MHUTAHHA TS OCTAlbHBIX 3NEKTPOIMPHEMHHUKOB | KaTCropHH MoryT
OBITH HCIIONB30BAHBI MECTHBIE 3NEKTPOCTAHIMH, NEKTPOCTAHINH IHEPTOCHCTEM (B HacT-
HOCTH, LIHHBI T€HEpaTOPHOTO HANPSDKEHHS), CHIELHANIbHBIE arperaTsl — HCTOYHHKH OeC-
nepeOOHHOrO MUTAHHS, aKKYMYIATOpHbIe OaTapeH H T.1. B paccMaTpHBaeMbiX 1{HXe CIy-
4asX TAKOBBIMH OynyT nH3ens-TcHepaTopHbie ycTanoBKH (JAI'Y) M HCTouHHKH Oecnepe-
ootinoro mutanus (UBID). [ockonbky Bce MoTpeOHTENH pacronararorics B OJHOM 3ia-
HHH, TO ONpPEJICNAIONIMM ABIsIeTCS TPEOOBaHUC K KOJIHYCCTBY HE3aBHCHMMBIX HCTOYHHKOB
Js rpynnsl A, DTo 03HAYaeT, YTO €CIM I INEKTPOCHabXKeHHUs IPynnsl A npcmycmar-
pHBaeTCs 1Ba BBOJA OT BHELIHHX HE3aBHCHMBIX HCTOYHHKOB (BBOMOB, moMuMo AI'Y u
HBII), To anexTpocHabxenHe rpynnsl C OyaeT OCYICCTBIATHCA OT TEX KC ABYX HCTOY-
HHMKOB, a NEKTpOCHabXeHHe rpynisl B — oT Tpex HCTOuHHKOB (1Ba BBoaa mitoc AI7Y).
Cornacho Tpe6osanusam [1YD npHu Bbibope HE3aBHCHMBIX B3aHMHO PE3CPBHPYIOUIAX HC-
TOYHHKOB MHTAHHS, ABJSIOIHXCSH 00bEKTaMH 3HEPrOCHCTEMBI, CleaYeT yUHTHIBATH BEPO-
ATHOCTb OJTHOBPEMCHHOTO 3aBHCHMOTO KPaTKOBPEMEHHOrO CHH)KEHHSs HMITH 1I0THOTO HC-
YE3HOBEHHs HAMPSUKEHHUS Ha BpeMs JCHCTBHS pencHHOHN 3auMThl H aBTOMaTHKH MpH 110-
BPEXKACHHAX B 3JICKTPUYECKOH 4acTH IHCPrOCHCTEMBI, a TAaKXKe OJHOBPEMEHHOTO JUTH-
TENBIOTO HCUE3HOBEHHS HATIPSHKEHHS Ha ITHX HCTOYHHKAX MHTAHHS MpPH THOKEIBIX CHC-
TeMHbIX aBapHsax. IMeHHo 3Ta cHTyauus npenycMarpHsaeT npumeneHne AIY.

Tabnuua 2.1. TpebosaHus K HaAeXHOCTU ANekTpocHabXeHa noTpeburenen

JonycTumuiii
I'pynna "
. CocraB norpegMTeei 31eKTPoIHePIUN nepepeIB
norpeduTesiel
J1eKTpoCcHaGKeHNA
NH)OpMALIMOHHO-BBIYUMCIIUTEILHBIC CHCTCMBI
TenekomMyHHMKaLlHOHHbIE CHCTCMBbI
Cucrema rosocosoro onoseutenus 1 ATC
CucTembl 0XpaHHOH M MOXKApHOH CUTHAIM3alMK
A He jsonyckaercs
CucTema KOHTPOIS M YTIPaBIEHHS JOCTYIOM
Cucrema BUACOHAOMONEHUS
DBaKyallMOHHOE OCBELEHHE U OCBeHIeHHE 6e30MacHOCTH
Cucrema JMCneTHepCKOro ynpas;iCHUS
[Toxaptbie HACOCHL
CucTeMbl TOANOpPa BO3/1yXa M JIbIMOYla’eHHS
P 4 JIbIMOY. Jouyckaercs Ha Bpems
loxapHbte bl
B . . | BKIIOHYEHHs pe3epBHOIO
CHucTema KOHANIIMOHUPOBAUMS TEXHONOTHYECKUX TTOMELUEHHH
- MCTO4HHUKA IIHTAIUS
X010AMABHEIE KaMEPbl CTOIOBOM
CurHanbHbie OT'HH
C [Tpoume TeXHONOrHYECKHE H HIDKEHCPHbBIE CUCTCMBI, JHonyckaercs Ha Bpeums
He Bolweuve B rpynnst A u B yCTpaHEeHHs aBapuH
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Ha puc. 2.1. npUBOAHTCS HIMOCTpAaiMs K BBICKA3aHHBM Co00pakeHHAM 1o obecre-
YEHHUIO HAZIEKHOCTH JJIEKTPOCHaOXeHus. [[Ba BBOAA OT HCTOYHHMKOB OCHOBHOTO (BHELI-
Hero, FOPOJICKOT0) BIEKTPOCHAGKEHH OCYIIECTBIAIOTCS Yepe3 YCTPOiCTBO aBTOMATHYe-
ckoro BKIodeHus pesepBa (ABP). B ycnoBusx ropojackoil 3acTpoiikH aneKTpocHabxe-
HHe or JI'Y MoXkeT oka3aThCs HEBO3MOXHBIM 10 HOpPMaM MOXapHOW (e30MacHOCTH,
NPHPOIOOXPAHHBIM ¥ CAHHTAPHBIM HOpMaM. B TakoM ciydae 10CTaTOYHO OPraHHU30BaTh
anekTpocHabKeHHe OT JBYX MCTOYHHKOB MEKTPOCHAOKEHHUS TOPOACKON 3MEKTPOCETH H
npumenuTs UBIL. Iotpebrocts ycranoBku JII'Y mns cinydas 21eKTpocHabKeHHs OT ABYX
HCTOYHHMKOB FOPOJICKO 3JIEKTPOCETH CeAYeT pacCMaTPUBATh TOJIBKO B CBA3H C TpeboBa-
HUAMH 33JJaHHs Ha TIPOEKTHPOBaHHE.

ABP ary men

ABapuiHLIZ | = HopmantHbint
pexum k pexuM

Beog 2 HopManbHbii
pexum

ABapWitHbi
pexum

—!

—

'pynna B

Puc. 2.1. O6ecneyenre HaaexHoCcTW anekTpocHabxeHus

B Tabn. 2.2 oTpakeHO COOTBETCTBUE TPeOOBaHWH HAJEHKHOCTH DJIEKTPOCHAOKEHHs
rpynn A, B, C sHopmawm I1Y3. IlpuBeneHsl Bce BCTpeyawoipecs Ha NpakTHKE KOMOHHa-
uvd. Ha npakTuke B 3aJaHusX Ha NPOSKTHPOBAHHE MOXHO BCTPETHTH TpeGOBaHHUA K
ofecnedeHHI0 HaJIeXKHOCTH 3IeKTPONPHEMHHKOB IpyMIBl A Mo HOpMaM ocoboil rpyTbl
[ kaTeropHH HafAeKHOCTH MEKTPOCHAGKEHHS.

Tabnuua 2.2. BzanMocensb TpeboBarsni K HagexXHoCcTV anekTpocHabxeruns ¢ Hopmamu MY

Ne ITapamMeTphl cxeMbl I'pynnni
n/n 3neKTpocnabikenns A B C
1 | KonugecTBO He3aBHCHMBIX BBOIOB 5 | 5 ) 5 I
OT YHEPrOCHCTEMB
2 |Tlorpe6rocts B AI'Y * Jit! * Ja HeT HeT
3 |TTorpe6rocts B MBI aa Ja HET HET HET HeT
4 | PakTHUECKOE KOIMHECTBO 4 3 3 2 5 1
HCTOYHHKOB DJICKTPOCHA0KEHHS
5 | Kareropus HajeXHOCTH NO Oco6as | Ocobas | Ocobas 1 I 1
Knaccudukauuu YD rpynnal | rpynmal | rpynnal
* — ne o0s3aTenbHa, onpejenseTcst TpeGOBAaHHAMH 3dj1aHHS Ha IPOCKTHPOBAHME.
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TexHHueckHe yCNOBHA M pa3pellieHHs Ha MPHCOeNIHHEHHE K DJIEKTPHYECKHM CeTaM
3HEPrOCHUCTEMBI OTIPENeNAOT BEJIHYHHY YCTaHOBJIEHHOH H eIHHOBPEeMEHHOH MOIIHOCTH
noTpebuTens W KAaTEropvio HaJIeKHOCTH 371eKTpOcHabkeHMs. YCTaHOBKa aBTOHOMHBIX
HCTOYHHKOB DJIEKTPOCHaOXEHH TEXHHYECKUMH YCIIOBHAMH H paspeilleHHsIMH He peria-
MEHTHpYeTCs U BHINOIHAETCA 110 NPOeKTy. JIBa HE3aBHCHMBIX BBOJA OT CHCTEMBI BHELI-
Hero (ropojackoro) snexrpocHabxuenna (I kaTeropus HaleXXHOCTH) XapakTepHBI And
KpYIIHOTO 3JaHHs, HMEIOUIETO B COCTaBe HHKEHEPHBIX CHCTEM TI0KapHbIE HACOCHI, CHCTE-
MBI TIOZITIOpa BO3/1yXa U OBIMOYJAJIEHHA H TIPOYHeE CHCTeMBbl, obecneunBatomue bc3omnac-
HOCTB TlepcoHaa U paboTy aBapHiHBIX ciyx6. ECH 3ananHeM Ha MPOeKTHPOBaHHME CTie-
UMalbHO He OTOBOpeHa ycTaHoBKa JII'Y, TO MPOEKTOM e€ MOXHO He IpelyCcMaTpHBaTh,
OCKOJIBKY IpyTina A HMeeT 3JIeKTpOcHa0KeHHe 10 HopMaM 0c000ii rpymmns! | kaTeropuu
HajexHocTH. [Ind HeGonbpwMX 374aHUil OOBIYHO pa3speluiaeTcd dJeKTpocHaOXeHne 10
Il kateropuu HanexHOCTH. B 3TOM cnyyae pekoMeHyeTcs ycTanoBka JII'Y s anekrpo-
cHa0XKeHHs EeKTPOTIPHEMHHKOB IPYIIBL A.

2.1.2. KauecTBO 3nekTpocHabxeHus

DnekTpocHabXeHHe XxapaKTepH3yeTCs HaJeXKHOCThI0 H KayecTBOM. KauecTBo 3sekTpo-
cHabxeHHd TeCHO CBf3aHO CO CBOHCTBAMH CaMHX 3JEKTPONIPHEMHHKOB OKAa3biBaTh
BIIMsiHHE Ha Ka4eCTBO H HaJeXHOCTh pabOTH CHCTEMBI aneKTpocHabkenud. K nonsruio
KayecTBa 3JEeKTPOCHa0KeHHs B NIEPBYIO 0Uepenb OTHOCHUTCA KayecTBO 3JIEKTPOIHEPTHH
(K3). OHo xapakTepH3yeTcs pa3IHYHBIMA HapyLIEHHAMH H HCKaKeHHAMH (pOPMBI TH-
TAKOIIEro HampakeH!s. OTH HapyIIeHHS MOTYT NMPHXOAUThH H3 3HEProCHCTEMBI — Ha-
TIPUMeEp, TPO30BBIC HMITYJILCHI, KOMMYyTai[HOHHbIE NlepeHANpPKEHHS, BbI3bIBaEMbIE KOM-
MyTaiMed y4acTKOB 3JEeKTPHYECKOH CeTH, IpOBajibl M OTKIOHEHHS HallpsKEHHS BO
BpeM4 paboThl yCTPOHCTB aBTOMAaTHYE€CKOTO BKIIOYEHHs pe3epBa U MepeKriIioyeHHs mo-
TpeOuTeNel Ha Apyrue HCTOYHHKH MUTaHUA. CaMH 3l1eKTPONPHEMHHKH MOT'YT BHOCHTD
HCKa)XEHHS B MIEKTPHUYECKYIO ceTh (pHc. 2.2). Tak¥MHu cBOiicTBaMH 00J1a7a10T JAEKTPO-
TIPUEMHUKH C PE3KOTePeMEeHHBIM H HeJIMHEHHBIM XapaKTepoM Harpy3KH: BCEBO3MOXK-
HBlE MpeoOpa30oBaTely, MPOMBIILIEHHbe TOTPEOUTENH, IEKTPHYECKHH TpaHCIopT H
T.1. IlonoGHeie cBO#CTBa 3EKTPONPHEMHHUKOB OTHOCATCA K JNEKTPOMAardHHTHON co-
BMeCTHMOCTH (DMC) — cnmocOOHOCTH TEXHHYECKHX CPEACTB (byHKIIMOHHPOBATh C 3a-
JAHHBIM KayeCTBOM B 3aJIJaHHOH 3NEKTPOMAarHHTHO 00CTaHOBKE M He C03/aBaTh HElo-
NyCTHMBIX 3JeKTPOMArHHTHBIX MOMeX APYTHM TEXHHYECKHM CpejcTBaM, uTO Gonee
nozxpoGHo OyneT paccMOTPeHO B TII. 6.

TpeGoBanna K HaJe:KHOCTH MeKTpocHaOxeHHud norpebureneit usnoxensl B I1YD,
«MHCTpYyKIIHH TIO TPOEKTHPOBaHHIO TOPOACKUX JEKTpHUeCKHX ceTeit» PJI 34.20.185-94,
BenomctBerHbIx cTpouTenshblx HOpMmax (BCH) I'ockoMapxHTeKTypsl «3nekTpoobopy-
JIOBaHHe JKHIIBIX M 00mecTBeHHbIX 31anuii. Hopmel npoextHpoBanus» BCH 59-88 u B
pane IpyrHx BeIOMCTBEHHbIX HOPMax MpOoeKTHpOBaHHUsA. B mpeapinyuieM pasaene tpebo-
BaHHA K HAIEXKHOCTH MeKTPOCHA0XKEHHs OBIIH YXKe pacCMOTPEHH.

KayecTBO anekTpHyeckoii 3HeprUH BiHAET Ha paboTOCNIOCOOHOCTS H 3(h(PEKTUBHOCTD
(YHKIIMOHHPOBaHHA DIEKTPONPHEMHHKOB. IIpHMeHHTENsHO K HH(POKOMMYHHKAIHOH-
HeIM cucteMam KD cremyer paccMartpuBaTh Kak BO3JelicTBHE KOHAYKTHBHBIX MOMEX
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(371€KTPOMArHUTHBIX TIOMEX, PacIPOCTPAHIIOUIMXCA 10 3IeMEHTaM JIEKTPHIECKON CETH)
Ha obGopynosanue. [Ipu 3ToM, eciH ypoBeHs NoMex (MOKasaTelled KauecTBa BIEKTPO-
SHEPrHH) He NPEBHIIIAET HOPM, YCTaHAaBIHBAEMBIX CTaHIAPTOM, o0opydoBaHHEe GyHK-
HHOHHPYET HCIPaBHO U HapyuleHHi (c6oes, CHIKeHHS 3(P(HEeKTHBHOCTH) HH(POKOMMYHH-
KailMOHHBIX CHCTEM HET.

KauecTBo a1eKTpHYeCKOH 3HepruH (KadecTBO Hanpsxenus) HopMupyetcs B FOCT
13109-97 «Hopmbl KadecTBa 31€KTPUYECKON SHEPTHH B CHCTEMAX JIEKTPOCHAOKEHHA
obuicro HaspadeHHs». Ilo ompeneneHuio, cucmema rnekmpocrabrcenun o6uieco na-
3HAYeHUA — COBOKYIHOCTb BJICKTPOYCTAHOBOK H JIEKTPHYECKHX YCTPOHCTB 3HEPro-
cHab)arouc OpraHU3ai|H, NpcaHasHauYeHHbIX Uid 00eClICUeH s YICKTPUYECKON dHep-
THEH pa3nnuHbIX NoTpebHTeneH (IPHEMHHKOB 3IeKTpHYECKo# sHeprun). CTaHAapT ycra-
HABJIHBAET NOKA3aTENH H HOPMBI KauecTBa IJIEKTPHUECKOH JHCPrHH B NEKTPHUECKHX Ce-
TAX CHCTEM IEKTPocHaOXeHHs o01lero Ha3HauYeHHS [IEPEMEHHOTO TPeXx(ha3HOTO H OOHO-
¢asHoro toka yactoroil 50 I'y B Toukax, K KOTOPBIM [IPHCOESTHHAIOTCS 3JICKTPHUECKHE
CCTH, HaxoaslHecs B COOCTBEHHOCTH pa3lH4HBIX NOTpeOHTeNneil 3neKTpHUecKol 3Hep-
TUH, UIH NPHEMHHKH 3NeKTpHYeckoil 3gepru. Touka, B KOTOPOil ycTaHaBIHBAIOTCA Tpe-
OoBanus crannapra Ha KO, HassiBaeTcad moukoii o6uieco npucoedunenus (puc. 2.2). Ilo
onpeaenenuto F'OCT 13109-97, 310 Touka 3MeKTpHUECKOH ceTH OOILIETO HasHadeHHS,
JMeKTpHUYeCkH Onmkaiiliag K ceTaM paccMaTpHBaeMoro HOTpeCHTENs SJIEKTPHYECKOH
9HEPrHH (BXOIHBIM YCTPOHCTBAM paccMaTpHBaEMOro NpPHEMHHKA IIEKTPHUECKON 3HCp-
FUH), K KOTOPOil NPHCOENHHEHB! HIH MOrYT ObITH NPHCOCTHHEHBI JIEKTPHYECKHUE CCTH
JIpYrHX NoTpeOuTenei (BXOAHbIE YCTPOICTBA APYTHX NPHEMHHKOB).

3Heprocucrema

Nckaxenus, 3
BHOCUMbIE M3 <

3HEProcucTeMb! \
~ Touxa obwero

~ e pm i
Bxoawoe ycTpoiicTBo \l / /___ | fous
(xoMMyTaLMOHHbII annapar) .

MoTtpe6urenn
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\

a1 Wckaxenns,

™~ BHOCUMbiE
norTpeéurenamu
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Puc. 2.2. ICTOUHMKN UCKAXEHWUA Ka4yecTsa ANEKTPOIHEPIUN

Hopmbl K9 — noxa3zarenn kadectBa anektpoaseprud (I1KD), ycraHapnuBaemsie
yKa3agHbIM CTAHIAPTOM, ABISIOTCA TPAHHYHBIMH YPOBHAMH 3JIEKTPOMArHUTHOH coBMec-
THMOCTH AN KOHAYKTHBHBIX 3JIEKTPOMArHUTHBIX [IOMEX B CHCTCMaXx 3JEKTpocHa0XKeHHs
obiero HasHaueHus. [IpH coGnioneHHH yKa3aHHbIX HOPM 00eCleYHBAETCA IEKTpOMAr-
HHTHA% COBMECTHMOCTb MIEKTPHYECKHX CeTeH CHCTeM 3leKTpocHaOkcHHSA oliero Ha-
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3HAUEHHUS U JICKTPHUECKHX CeTeH MoTpeduTenei 3NeKTPHIECKOH 3HCPruH (MPUEMHHKOB
37IEKTPHUYECKON 3HEPIHH) U HE BO3HHMKAeT HapylLIeHHH 1 nomex B pabote obopynoBaHus,
CBSI3aHHBIX C HCYAOBIETBOPHTENBHBIM KO.

Hopmet KO, ycTaHOoBnECHHBIE HACTOSIIIMM CTaHAAPTOM, MOAJNIEXKAT BKIKOUEHHIO B TEX-
HUYECKHE YCTIOBHS Ha MPHCOEAHHEHHe NoTpebuTenel 3nekTpHUeCcKOH SHEPTHU H B JOTO-
BOPBI Ha 110JIb30BAHUE DIEKTPHUUYECKOH 3HEPrUuer Mekay 3NMeKTpOCHa0XarolIMMH OpraHu-
3alUSAMHU U MOTPCOUTENSIMH 3TICKTPHYECKOH SHCPIHUH.

DT HOPMBI NPHUMEHSIOT NPH IIPOEKTHPOBAHUHM CHCTEM 3JICKTPOCHAOXCHHUS Ul Bbl-
Oopa TexHHYeCKHX MeponpuaTuil no obecmeweHnto K3. Tlpu okciuyatauuu cuctem
3MeKTpocHaOXeHUs U 3neKTpoycTaHoBok notpebuteneit ITKD moanexar npubopHomy
KOHTPOJIIO 11 BbISBIIeHHUs cry4yaeB Hapyumenus Tpebosanuii 'OCTa u ycTaHOBICHMS
UCTOUHUKOB (BUHOBHHMKOB) HCKaXkeHHH K.

[lokazaTenu KauccTBa MEKTPOIHEPIHHU B DNEKTPHYECKHUX CETAX, HAXOAAILHUXCS B COO-
CTBEHHOCTH NMOTpeOuTeNneil 31eKTPHUECKO 3HEPIHH, PErIaMEHTHPYIOTCS OTPacliCBBIMH
CTaHAapTaMH W MHBIMM HOPDMATHBHbIMH JOKyMcHTaMu. OHH HeE JIOMXKHbI OBITH HHKE
nopm [TKD, ycraHOBNEHHBIX HACTOSIUMM CTaHAAPTOM B TOYKaxX OOLIEro MPHCOCHHEHHS.
[Ip1 OTCYTCTBHHM OTpacneBLIX CTAHAAPTOB M HHBIX HOPMATHBHBIX JOKYMEHTOB HOPMBbI
HACTOSAILErO CTaHJapTa SBISIOTCS 0053aTEeNbHBIMH AT JMEKTPHUUYECKUX ceTel noTpeduTe-
Je# JNEKTPUUECKOH SHEPTHH.

CraHapToM YCTaHOBJICHBI HOPMAJILHO AOIYCTHMBIE U [IPEeNIbHO AOITYCTHMBIE 3Ha-
yeHus [1KD. TlokaszaTensMu KauecTBa 3JEKTPOIHEPTHH SBIIAIOTCS PACCMOTPEHHBIE HHXC
napameTpal.

1. OTK/I0HEHHE HAlPAKEHN A

OrtknoHenne HanpspkeHus 8U, (puc. 2.3) xapaKTepH3yeTcs MoKa3aTesleM YCTaHOBHUB-
HIErocst OTKJIOHEHHs HanpsKeHHs, 171 KOTOPOTo oNpeesieHbl HOPMaJIbHO JONMYCTHMBIE U
NpeesbHO AOMYCTUMBIE 3HAYEHHUS YCTAHOBHMBILETOCS OTKJIOHCHHUS HampshkeHHs OU, Ha
BbIBOAAX NIPHEMHHKOB 3JICKTPHUYECKOH 3HEPruM, paBHbIe COOTBETCTBEHHO £5 M +10% oT
HOMHMHAJIBHOTO HaNPSKEHUS JNEKTPUYECKOH CEeTH.

2. Konebanna HanpsxeHns

Koncbanus Hanpshkenus (puc. 2.3) xapakTepu3yIoTcs CleAyIOIUMH OKa3aTCIAMH:

— pa3MaxoM U3MeHcHHs Hanpskenus dUy;

— 1030 ¢nukkepa P, — Mepo# BOCHIPHHMUYHBOCTH YeJlOBEKa K BO3NEHCTBUIO (IIHKKE-
pa (cyObeKkTHBHOE BOCIPUSATHE YCIIOBEKOM KoNeOaHuii CBETOBOroO 110TOKA HCKYCCT-
BEHHOTO OCBEIIIEHUS, BRI3BAHHOIO KONeOaHHSIMH HaNpsKCHHS) 3a YCTaHOBJICHHBIH
NPOMEXYTOK BPEMEHH.

[TpenensHO IOMYCTHMBIE 3HAUEHHS pa3Maxa M3MeHeHHs HanpsikenHs OU; HOCAT noc-
TaTOYHO CNOXHYI (PYHKLIMOHATBHYIO 3aBUCUMOCTb OT 4acCTOThl MOBTOPEHHS H (HOpMEI
orubaromeit. Janusic 3aBucumocty npusoasatcs 8 FOCT 13109-97.

Jns nHpOKOMMYHHKAHOHHBIX cUcTeM 3HaunMbIM T1KD sBisioTcs konebaHus Hanps-
)KEHH$, TOCKONIbKY HMCHHO OHH OKa3bIBalOT Bo3AeHcTBHe Ha 06opynoBanue. Jlo3a dukke-
pa ABJIsETCS MPOMU3BOAHOHN BeNMYMHOM OT koneGaHMH nanpsbkeHHs. MeTo/MKH pacyeTa H
NpeaessHO J0MyCTUMEIE 3HaYeHHs N03k!I Prukkepa npusoasarcs B TOCT 13109-97.
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Puc. 2.3. OTknoHenune, konebanne, nepeHanpshxeHme n NpPoBan HanpseHUs

IpenensHo nOMYCTUMOE 3HAYEHHE CYMMBI YCTAHOBHBLIErOCS OTKJIOHEHHS HampsiKe-
Hus OUy 1 pa3maxa usmeHeHu# Hanpshkenns SU; B ToYKax NPHCOEIMHEHHS K IEKTpUYe-
ckuM cetam HampskeHueM 0,38 kB paBHO £10% OT HOMHHAJIBHOTO HaINPSKCHHS.

3. HeCHHYCOMIANBLHOCTb HATIPSHKEH U

HecunyconnanbHocTs HampsokeHus (puc. 2.4) xapakTepu3yeTcs CIEAYIOIMMH MO-
KasaTelsaMu:

— K03} PHULHEHTOM HCKaXKeHHUs CHHYCOUIAILHOCTH KpHBOH HanpsikeHus Ky;

— K03((hULHEHTOM N-H rapMOHUYECKOM cocTaBnsomeH HanpsxeHus Kygp).

HopmanbsHO aomycTuMble W NpeAeibHO JOMYCTHMBIE 3HAYCHHS KO3 duLiMeHTa ncka-
WEHUs CUHYCOMAAIBHOCTH KPHBOH HampsKCHUS AOMKHBI ObITH He Oonee 8% B Toukax
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ofImero npucoeMHEHHS K IJIEKTPHYECKHM CETAM C HOMHUHAIBHBIM HanpsKCHHEM
0,38 kB u s cereii 6...20 kB — He 6onee 5%.

Hopmansno monmycrumbie 3Ha4eHus K03dpduuMeHTa n-i rapMOHHYECKOH COCTaBIIAIO-
LieH HampshkeHHs B TOYKaxX OOIIEro MPUCOENHHEHHUS K IEKTPHUECKHM CETAM C Pa3HBIM
HOMHHAIBHLIM HanpskeHueM Uy, MpHBeaeHs! B Tabm. 2.3.

Hanpsxenue

Puc. 2.4. HecniyconaanbHOCTb HanpskeHws

Tabnuua 2.3. HopmanbHo gonycTumble 3HayeHns koadhduruneHTa nN-i rapMoHUYEeCcKon
COCTaBMAIOWeEn HanpaXeHus

HeueTHble rapMOHHKH, Heqemug TapMOHHKH, YerHble rapMOHHKH
He KpaTHbie 3, npu Uy, kKB kparnsie 3 , nipy Uy, kB npu Uyou, KB
038 | 6..20 038 | 6..20 038 | 6..20
n Ko3dduunenr n-it rapm. n’ Kos¢pduuuenr n-ii rapm. n’ Koy puunent n-i rapm.
cocrasasawomei, % cocrapisiiomei, % cocrasasiomei, %
5 6,0 4,0 3 5,0 3,0 2 2,0 1S
7 5,0 3,0 9 1,5 1,0 4 1,0 0,7
11 3,5 2,0 15 0,3 0,3 6 0,5 0,3
13 3,0 2,0 21 0,2 0,2 8 0,5 0,3
17 2,0 1,5 >21 0,2 0,2 10 0,5 0,3
19 1,5 1,0 12 0,2 0,2
23 1,5 1,0 >12 0,2 0,2
25 1,5 1,0
>25 | 0,2+1,3x25/n | 0,2+0,8x25/n

Homep rapMoHH4eCKo# COCTaBIAIOILEH HANIPSKEHHU.

L
HopMmanbHo AonycTHMEIe 3HaYeHHs, IPUBEACHHBIC JUTA N, PaBHBIX 3 M 9, OTHOCATCA K 0AHOGDA3HBIM
INEKTPHUYECKNM CeTAM. B TpexdasHbIX TpeXIpOBOAHBIX SNEKTPHYECKHUX CETAX 3TH 3HAYEHHMS NPHHHMA-
0T BABOE MEHBIUHMH NPHBEAEHHBIX B Tabnue.

B cooTBeTCTBHH € T€M ke CTaHIapTOM NMpEeAeNbHO A0MYyCTUMOE 3HadYeH e Kodpduuu-
€HTa n~H rapMOHHYECKO# COCTABIAIOIIEH HANPSXXEHHS BRIYUCTISETCS MO opmyne

KU(n)npen = 1,5 KU(n)HOpM,

rae Kygyuopw — HOpPMAJBbHO AOMYCTUMOE 3HadeHHE KodhdHuUHeHTa n-H rapMOHUYECcKOH
COCTaBNIAIOLICH HaNpsKeHHd, onpeaenseMoe no rabm. 2.3.
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4. HecuMMeTpHs HallPAKEeHH

HecumMmeTpus HanpsKeHHH XapaKTepu3yeTcs cleaylomuMH OKa3aTenaMH:

— K03 HULHMEHTOM HECHMMETPHH HaNpskeHHH Mo 0OpaTHOM Nociie0BaTeNbHOCTH;

— K03 HULHEHTOM HECHMMETPHH HaNPsKEHUH MO HyJIEBOH MOCNen0BaTeNbHOCTH.

JTH NOKa3aTeNn BLIYUCIAIOTCS HAa OCHOBE METONa CHMMETPHYHBIX COCTABIAOMIMX
(M3BECTHO M3 Kypca TEOPETHYECKMX OCHOB JMEKTPOTEXHHKH). [IpakTHueckHe METOIbl
pacueta K,y u Koy npuoasites 8 'OCT 13109-97. HopmainbHo gonycTuMoe U npeaeib-
HO AOMYCTHMOE 3HAa4YeHHs KodpPHuHeHTa HECHMMETPHH HanmpshkeHHi nmo oOpaTHOH H
HYJIEBOH MOCHEN0BaTENBHOCTIM B TOYKaX 0OIIEro MPUCOENHHEHHS K INEKTPHUUCCKHUM ce-
TsM paBHbl 2,0 # 4,0% cOOTBETCTBEHHO.

5. OTk/1I0HEHHE YaCTOThI

OTKJIOHEHHE YacTOTh] HaNpsokeHHs TepeMEHHOro ToKa Af B 3IEeKTPUYECKHX CETAX Xa-
paKTepH3yeTcs MoKa3arelieM, Al KOTOPOTO YCTAHOBJIEHB HOPMajbHO NOMYCTHMOE H
npeaensHo aonyctumoe 3HadeHus = 0,2 u £ 0,4 'y coOTBETCTBEHHO.

6. IlpoBan HanpskeHnn

[MTpoBan HanpsokeHus (pHc. 2.3) XxapakTepH3yeTcs MoKa3areneM [UIUTENbHOCTH MPoBa-
na HanpsXKeHus At,, 11 KOTOPOro MpeneNbHO NOMYyCTUMOC 3HAYCHHE JJIHTENbHOCTH
NpoBajla HaNpsKEHUS B JNEKTPUUECKHX ceTaX HanpskeHHem no 20 kB BxmountensHo
paBHo 30 c.

7. AMNyabC HaNPAXKEHHs
Hmnynec HampskeHHs (puc. 2.5) XapakTepH3yeTcsl MoKa3aTeleM MMIYJIbCHOTO Ha-
npsikeHUs Uy

»

HanpsbkeHue

Puc. 2.5. imnynbCbl HANPsXKeHns

3HaueHHs MMIYJbCHBIX HANMpPXKEHHH AJIS IPO30BBIX HMITYJIbCOB, BO3HHKAIOMHUX B
3NEKTPHYECKHX BO3MYUIHBbIX U KabenbHbX ceTsax 0,38 kB sneprocnabxaromeit opranunsa-
uMH, He npesbimatoT 10 1 6 kB cooTBeTcTBEHHO. [ KOMMYTAaLMOHHBIX HMITYJIbCOB B
cersx 0,38 kB 3HaueHne uMIyibca He nmpesblmaet 4,5 kB.
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8. BpemenHoe nepeHanpsikenune

Bpemennoe nepenanpsikenne (puc. 2.3) xapakrepusyercss nokazateneMm Kpepu (0T-
HOLIEHHE MaKCHMa/IbHOTO 3HaueHHs Oorubalomeil aMIINTYAHBIX 3HAYECHUH HalIPSHKEHUS
3a BpPEMs CYIIECTBOBAHHMS NEpEHAaNPSKEHHUS K aMIUIITyAe HOMHHAILHOTO Hampske-
Hus). 3HaueHHe Kpepy 3aBHCHT OT BpeMEHH NepeHanpsXKEeHUs, HO He NPEBHIIIaeT 3Have-
nus 1,47,

[1pu obpriBe HyneBoro pabouero NpoBOJHHKA B TPeX(PazHBIX INEKTPHYECKHX CETAX
HanpsokeHHeM 10 | kB, paboTtaromx ¢ riyxo 3a3eMIEHHOHW HEHTpallpto (HEHTpalb
TpaHCc(hOpMaTOpa WIIM I'EHEpaTOpa NMPHCOEAHHEHA K 3a3€MIISIONIEMY YCTPOMCTBY HEMO-
CpEIICTBEHHO), BO3HHKAIOT BPEMEHHBIE NMEPEHANPSIKEHAS MExIy (a3oi U 3emycH. Ypo-
BEHb TaKWX NEPEHANPSHXKCHHHN NpH 3HAUUTENbHOH HECHMMETPHH (ha3HBIX Harpy3ok Mo-
)KET OCTUraTh 3HAUYECHHH MEXAY(Pa3sHOro HaMpsHKEHHS, a JUTHTENBHOCTEL — HECKONBKHX
yacoB. 3TOT BHA HapylleHHid KD onaceH He TOJNBKO B MlaHe NMOBPEXACHUH 000pynoBa~
HHS M HapyLICHHS PEXHMa €ro paboTel, HO U NpeAcTaBiseT cCOO0H pPealbHYIO [I0XKapHYIO
OMaCHOCTh BCJICICTBHE BHICOKOH BEPOSTHOCTH BO3rOpaHHs 3NeKTpOooOOpYHOBaHHS H
MEKTPONIPHEMHHKOB.

OneKTPONpHEMHHKH HH)OKOMMYHHKALIHOHHBIX CHCTEM YyBCTBMTENBHbI K Hapyllie-
M [1KD. Bo3moskHble nocnencTBus BelpaxkatoTcsl B ¢6osix B paboTe anmapaTHO-Ipo-
rpaMMHBIX CPEICTB H B MEHbLICH CTENEHH — B MOBPEXKAECHUAX o0opymnoBanus. Hanbo-
Aee KpUTHUHBIMH HapylueHusaMH [1KD sBnstoTcs nMpoBassl HanpsokeHHs. JTOT BHJ Hapy-
LIeHHH NIPHBOAMT K OTKIIOYCHHAM M nepesarpyske obopynosanus. [lospexaenus obopy-
JOBaHHS MOTYT BbI3bIBaTh MEPEHANPSHKEHHUS H HMITYJILCBI HanpspkeHus. OTKIOHEHHS, KO-
nebaHus, HECHHYCOHJAIbHOCTb HANpPSHXKEHHs] B HAUMEHbLIEH CTENEeHH OKa3bIBAalOT BIHS-
HHe Ha paboTOCOCOOHOCTh MH(MOKOMMYHHKALIHOHHBIX CHCTeM. DTH Hapyluenus [1KD,
BKJIIOYas OTKJIOHEHHS 4acTOThI, B OoyblleH CTEMEHH BIHMAIOT Ha O00OpyHOBaHHE HMHXKC-
HEPHBIX CHCTEM.

Hapymenns I1KD BeI3bIBalOTCS pasnHYHBIMH (haKTOpamMH, NPH 3TOM BHHOBHHKOM
MOXET ABNIAThCSA KaK dHeprocHabxaromas opraHu3anus, Tak 1 notpeburens. B tabn. 2.4
npuBeeHbl Hanbonee BePOATHRIC BHHOBHHKH yXyaueHHs KO.

ObecneuyeHne KauecTBa 3EKTPOCHA0KEHHS NOCTHraeTcsl Pa3HUyHBIMH CXEMHBIMH
PCLICHUSAMH N NMTPHMEHEHNEM CNElHaILHOTO 000pynoBaHus. K unciny 3THX Mep OTHO-
cATCS:

— BbIJiC/ICHHE IEPEMEHHON HaIpy3KH Ha OTHENbHEIN TpaHchopMaTop;

— OCYILECTBIIEHHE BCTPEYHOTO PETYJIMPOBaHUS HallPSKCHHS;

— NpPUMEHEHHE QHILTPOKOMIIEHCHPYIOIHX YCTPOHCTB;

— NIPUMEHEHHE CTaOMIIN3aTOPOB, CETEBLIX (HILTPOB H HCTOYHUKOB OecnepeboiiHoro

nutauns (MBIT);

— OpraHM3allisi TEXHOJOTHYeCKOro IHKIa paboThl 3JEKTPONPHEMHHKOB, HE yXYA-

matomero K3.

Jns cnydas opraHH3alUH 3NeKTPOCHaOKeHHs INEKTPONIPHEMHHKOB Ipynnsl A oc-
HOBHBIM CPEICTBOM OOecMeYeHHsl HaleKHOCTH 3neKTpocHaOxenns u KO Oymer UBIL
[Ipumenennn UBI1 6yner noapobHo uznoxkewo B ri. 3.
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Tab6nuua 2.4. Hanbonee BeposATHbIE BUHOBHUKM yxyalweHus KO

CaoiicTBa
NEKTPUYECKOH JHEpTHH

IMoxa3aTens K3

HaunGonee sepoaTHBIC
BHHOBHHMKH yxyaumienus K2

OTk/IoHEHHE HanpshKeHus
(puc. 2.3)

VcraHoBHBILIEECS OTKJIOHEHHE HanpsaxXeHusa
8U,

DHeprocHabxaromas oprasu-
3aums

Konebanns HanpspkeHus
(puc. 2.3)

Pa3max n3MeHenus Hanpsokenns 86U,
Hoza ¢nxkepa P,

IMoTpeburens ¢ nepeMeHHOM
Harpy3skoi

HecoHyconaansHocTh
Hanpsbkenus (puc. 2.4)

Kos¢puumeHT uckaxeHns cuHyconaaib-
HOCTH KpHBO# HanpshkeHHs Ky
Kos¢puureHT n-it rapMoHH4eckoii cocTas-
asiouied Hanpshkenus Ky

[Motpeburens ¢ HenuHeRN O
Harpyskoi

Hecummerpus Tpexdas-
HOM CHCTEMBI HaNpsHKEHHUH

KoodduiveHT HecuMMeTpHH HanpshxeHui
no obpartHo#i nocnenoBatenbHocTH Kyy
Koahdunnentr HecumMmeTpun HanpshkeHHi
no Hyneso# nocnegoBatensHocTH Koy

[ToTpeGuTeab ¢ HECHMMET-
PHYHOM Harpy3Koit

DHeprocHabxkawas
OTKIIOHeHHEe YacTOTHI OTka0HeHNe yacToTsl Af P

oprasmsanms
[IpoBan HanpsxcHHA DHeprocHabxarowas

JnntensHOCTD 1poBaiia HanpshkeHus A t,
(puc. 2.3) opraHu3auus
HNmnynsc HanpsKeHUs DHeprocHabxkarowas
Y P HmnynscHoe Hanpskenne Uy, P H

(puc. 2.5) OpraHusauus
BpemeHHOe nepeHanps- KoaduuneHT spemecHHOTO OueprocHabxawuwas
weHue (puc. 2.3) nepenanpsmxenng Kpepu OpraHm3aums

2.2. OcobeHHOCTHN INeKTPOCHabXeHUA cpeacTs
MHdOpMaTU3aLIMKU U TENEKOMMYHUKaLUA

[MoTpebuTenu rpynnel A UMEIOT BaXKHYK 0COOEHHOCTh — B OTJIHMYHE OT APYTUX 3JeK-
TPONIPHEMHHKOB UX 3JIeKTpOCHaOXeHue NOMKHO OCYIIEeCTBIAThCS 6e3 KpaTKOBPEMEHHO-
YO TMepephiBa MUTAHUS HAa BpeMs BKIIIOUCHHS pe3epBHOrO UCTOYHMKA. Takoe IJEKTpo-
cHaOXeHue HaspiBacTCs OecriepeOOHHBIM, TaKXKe HHOIAa MOXKHO BCTPETHTh TEPMHUH «be3
pa3phbIBa CHHYCOUIBD.

B camoii rpynne A 35eKTpONPHEMHHKH He OAHOPOIHBI MO XapaKTepy 3NeKTponoTped-
neuus. C TOYKH 3PEHHS] CXEMOTEXHUKH BTOPHYHBIX HCTOYHHUKOB MUTaHHA (OJIOKOB MHTa-
HHUS) PAA JNEKTPONIPUEMHUKOB TPYNMbl A HMEHOT CyiecTBeHHble ocobeHHOCTH. YacTh
3NEKTPONPHUEMHHKOB 000pya0BaHa O0KaMH MUTaHHUsI, BLITOJTHEHHBIMHU TIO cxeMe Oe3 npe-
00pa3oBaHus YacTOThl «TpaHCHOPMATOP—BBITPAMHUTENb—CraXkuBaromui GunbTp—cTabn-
nuzatop» (puc. 2.6, a). DTa cxemMa XapakTepHa OTCYTCTBHEM NpeoOpa3oBaHUsA 3HEPrHH
Ha NepBUYHOH cTOpoHe TpaHchopmaropa. [pyrasg yacte HMeeT Tak Ha3blBacMble HM-
NynbCHble ONOKM MHUTAaHHUS, B KOTOPHIX JUIS CHHXKEHHS MaccorabapuTHBIX MOKasateneH
npuMeHsieTcs npeoOpazoBaHHEe YacTOThl HA CTOPOHE NMEPBHYHOTO HANMpPSXKEHHS TpaHC-
dopmaropa (puc. 2.6, 6), 4To onpelenseT xapakTep norpebnsemoro Harpyskoi toka. B
HacTosiIliee BpeMs 3TH OJIOKH MUTAHHUS MPUMEHSIOT OYEHb IIUPOKO.
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Mutanue

Harpyska

a)
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Puc. 2.6. Cxembl 6rokoB NUTaHus:;
a) 6e3 npeobpasoBaHusa 4acToTbl; 6) UMAYMbCHbINA

OcCHOBHYIO 4YacTb 3NEKTPOIPHEMHH-
KOB TPYTNIBI A COCTaBNSIOT CpeJICTBa HH-
dopMaTH3aMH H  TeJeKOMMYHHKaLlUH,
000pyIOBaHHBIE HMEHHO HMITYJIECHBIMH
onoxamu nuTanus. Ha puc. 2.7 nokasaHa
IuarpamMMa Toka H MOLIHOCTH THIHYHOTO
MMITyJIbCHOTO OJloKa muTaHus [3].

W3 amarpaMMbl BHIHO, YTO JHEPIHs
HOTpeONSeTCs HMMYJIbCAaMH Yepe3 Kax-
aele 10 mc, unu 100 paz B cexynay (2
pasa 3a MepUO. NPOMBILIIEHHON YaCTOThI
nepemenHoro Toka 50 I'y). CymecTBytoT
IPOMEXYTKH BpPEMEHH MEXIy HMITylbCa-
MH, KOT/Ia MIEKTPOIHEPTHs He NoTpeOs-
€TCsl U3 CETH, a AEKTPOHHOE YCTPOHCTBO
(xkoMIBbEOTEP, MAPLIPYTH3ATOP M T.I1.) TO-
ny4aeT JHEPTHIO OT KOHAEHCATOPOB B CO-
cTaBe O/0Ka NUTaHUs. 3a cyeT 3TOH 3ama-
CEHHOM JHepruM ONOK NHTaHHS MOXET
obecrieunBaTh paboTocnocoBHOCTE 000-
PYNOBaHHS WIHM almapaTypel daxe BO
BpeMsi KpaTKOBPEMEHHOTO NpEpHIBaHHUA
InekTpocHabxkeHus Ha Bpems 1m0 50 mc.
Orciopa cnemyet, 4to TpeboBaHHE K
obecrieyeHHIO 3neKTpocHabxeHus «0e3
paspbiBa CHHYCOHBI» HOCHT B OMpeje-
TEHHOH CTEMEHW YCIOBHBIM XapakTep H
OTHOCHUTCS K BPEMEHH MepekIIoUYeHHs Ha

S
— <
D

—

Tox
Bpems

MouwHocTb
——

\

Puc. 2.7. luarpamma anekTponoTpebnexus
umnynbcHoro 6rnoka NuTaxHus

MouwHocTb

Bpel\;;a

Puc. 2.8. lnarpamma notpebneHns MoWHOCTY
6nokamu nutanus 6e3 npeobpazoBaHna 4acToThbi

pe3epBHOC MUTaHHe, KoTopoe cornacHo [3] He nomkHO OuITH Oosiee SO mMc. OnHako cyme-
CTBYIOT TEXHHYECKHE CPEeCTBa KOMIBIOTEPHBIX H TENEKOMMYHHKAIIMOHHBIX CeTeH, KOTO-
peie 006opyaoBaHbl OnokaMH MUTaHHA Oe3 NpeoOpa3oBaHMA YaCTOTEI, B TOM YHCIE Majo-
MOLL(HBIMH, Ha HECKOJIbKO BATT, HATIPUMEp CETeBbLIMH afaNTepaMH, KOHBEPTOPaMH NpOTO-
KOJIOB H T.II., KOTOpbIE MOTPCONSIOT IHEPTHIO He UMITyNLcaMH (pHC. 2.8).



28 FMABA 2

Jns takux ycrpoicrs TpebopaHue K NMUTaHui0 «Oe3 paspbiBa CHHYCOH b Oonee ak-
TyaJIbHO, TaK KaK KOHAEHCATOp, HaXOAAILMUKCA B cocTaBe OJIOKa NMUTaHMSA, HECeT QyHK-
LHMIO criaxuBatomero GuabTpa, a He HaKOMUTENs YHEPruM, Kak Y HMMyNbCHbIX OJIOKOB.
[Tockonbky paborocnocoOHOCTs HHPOPMALMOHHBIX H TEJIEKOMMYHHKAIIHOHHBIX CHCTEM
OTIpeieNAeTCs MO COBOKYNMHOCTH paboTocnocoOHOCTH BeeX YCTPOHCTB, TO TpeboBaHHE K
nuTaHuo «be3 pa3pbiBa CHHYCOHBD» CTAHOBHUTCS aKTyalbHBIM NMpPH OpraHM3alyH dNeK-
TpocHabXeHHs BCero KOMIUIeKCa TEXHHYECKHX CpPeACTB MHQOPMALMOHHBIX H TelleKOM-
MYHHKAlIIHOHHBIX CUCTEM C Pa3iM4HbIMHM OnokaMu nHTaHus. Bo3MOXHOCTb Mepekioye-
HHS Ha pe3epBHOe nuTaHHe ¢ HebonbLoi 6ecTokoBOH Mmay3oi 1o 50 MC s YCTPOHCTB C
MMIYJIbCHBIMH OJI0OKaMH MUTaHHS MOXKHO HCIOJL30BATh IIPH OpraHU3aLHH PE3epBUPOBa-
HHUS TIMTaHUs COOTBETCTBYIOILMX JJICKTPONPHEMHHUKOB (Hampumep, pabouuX CTaHuHi)
npocrbiMu U aetéBbiMu UBII tuna off-line (cM. pa3a. 3.1.2).

OnexrponpueMuuky rpynn B u C npeacrasnsoT coboi apuratens, npeodpasosate-
JIM, OCBETUTEJIbHYIO 1 TEPMHUYECKYIO HArPy3KH, OTHOCSIIHECS K TEXHOJNOMHYECKHM H HH-
)KEHEPHBIM cHcTeMaM 3iaHus. CocTaB M THN 3NEKTPONPHEMHHMKOB PA3IMUHBIX IPYNI
npeacTaBiieH B Tabu. 2.5, B kauecTBe XapaKTEPUCTHK 3NIEKTPONPUEMHHKOB HCHOJb30Ba-
Hbl Tipcobnazatomme THIbLI Harpysok. K3 tabn. 2.5 suano, uto cocraB rpynmsl A lipea-
CTaB/IIOT MPEUMYLIECTBEHHO NpeobpasoBaTey — HUMMYJIbCHbIC W OObIUHBIE OIOKH NMH-
TaHus; rpynna B — B ocHOoBHOM asurarenu; rpynna C npeacrasneHa BceMd THMAaMH Ha-
rpy3ok. B nansHeinem npu paccMOTPEHHH CHCTeM JNeKTpocHabxeHHs mis rpynin A, B u
C 6yneM pykoBO;ICTBOBaThCS TpeOOBAHHAMH H XapakTepUCTHKaMH 13 Tabn. 2.1, 2.2 n 2.5.

Tabnuua 2.5. XapakTepucTUKy 3M1eKTPONPUEMHUKOB

Ipynna " Xapakrepucruka
Py " Cocras norpeéurenei P P
norpebHTe.Iei JIEKTPOIPHEMHHKOB
WHdopmanroniio-BeMHCIUTENBHBIE cHCTEMBI | IMITyibcHbIE B:10KH
OOBIuHbIE M UMITYIbCHBIE GIOKH MTUTaHKS,
TenckoMMYHMKaLIMOHHBIE CUCTEMBI
MCTOYHHKH NTOCTOSHHOI'O TOKA
OO6BbIuHBIE ¥ HMMYJIbCHBIE OJIOKH MHTaHHS,
Cucrema rosnocoBoro ofiosewmenus 1 ATC
MCTOYHHKHM IIOCTOSHHOI'0 TOKA
CucreMbl OXpaHHOMH M Mo)apHOH OObluHble M UMITyJIbCHbIE 0JI0KH IIUTAlNA,
A CHTHAJTM3ALUH HCTO4HHKH MOCTOSHHOTO TOKa
CHeTeMa KOHTDOS 1 ABNCHIS TOCTYTIOM OGbIuHbIE M UMITY/IBCHBIC GJIOKH IIMTaHHUS,
F M A JIBUFATE M
CrHcreMa BUACOHADIIIO ACHHUSA WMiynbciible GJI0KH 1MTanus
Ocgelienne 6e3011aCHOCTH, OCBELIEHHE
OcBernrenpHas Harpyska
3BaKYalMOHHOE
CucteMa AMCIETYEPCKOrO YIPABICHHS WMitynbciibie 610K 1IMTaHUS
IMTo)xapHble HacOCHI Jsuratenu
CucTeMbl DOANOpa BO3AYXa U AbIMoyAaNeHus | JiBurareiu
TIMoxxapubie jind ol Jsurarenu
B CucTeMa KOHAMLIHOHHUPOBAHUS
. Jsurarean
TEXHOJIOFMUYCCKUX TOMELICHH
X0J10AUIbIIbIE KAMEPHI CTOJIOBOH JBurarenu
CHrHajbHBIE OTHH OcsernTensHas Harpyska
C TMpoumne TEXHOIOTHYECKUE U MHXeHepHBie | JBUraTenH, ocBeTHTE 1bHAS U
CHCTEMBI, He Boluealure B rpynnsl A u B | TepMudeckas Harpysku
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2.3. CoctaB U OCHOBHbIe (DYHKLUU CUCTEMDI
3neKTpocHabxeHus

Ilo onpenenennto I1YD, cucmemoit ynekmpocnabyucenun (CJ) Ha3pIBAETCS COBOKYII-
HOCTh JIEKTPOYCTAHOBOK, NpEJHAa3HAYEHHBIX MUl obecredeHus noTpeduTene 3IeKTpH-
yeckoi sHepruell. DnexTpocHabkenue rpynn A, B u C ocymecteasercs ans kaxmon
rPyMAnsl OT CIEUUaIbHO MPEeJHAa3HAYCHHOM IS 3TOTO UIEKTPOYCTaHOBKH. PaccMaTtpuBas
B JabHeHIIeM Ka4eCTBCHHBIH COCTAaB TOHW MIIM MHOH cucTeMbl, OyJeM B MEpBYIO odepesb
o0pauare BHMUMaHHC Ha 3ekTpoobopynosanue. BcemomoratensHoe obopynoBaHue H
cucTeMbl Oy IyT paccMaTpUBATBCS OTACIBHO B OTPaHHYEHHOM 0o0BbeMe.

DNEKTPONPUEMHHKH TPYINBl A IONy4YaloT HUTaHUE OT cucmemesl Decnepeboitnozo
anekmpocnabucenun (numanus) — CbD (CBIl). CBD kak TepMuH Oojiee NOIHO OTpaxa-
eT CTos1lee 3a HUM IOHATHE, HO TepMHH «CBID» Takke HMeET npaBo Ha CYLIECTBOBAHHUE,
IIOCKOJIbKY €r0 3TUMOJIOTHS CBsi3aHa ¢ HCTOYHHKaMH (arperaramu) 6ecrnepeboiiHoro mu-
taHus. B nanpHeiiem 6yaem npumensTh TepmuH «CBO».

Cucmemoti becnepebounozo 31eKmpocHabICeHuss Ha3bIBACTCS 3JIEKTPOYCTAHOBKA,
OCYIIECTBIISAIOIIAS EKTPOCHAOKEHHE HArpy3KH B CIIyYasx OTKJIFOUYEHHs OCHOBHBIX HC-
TOYHHKOB BHELIHET'O JIEKTPOCHA0KEHHS 32 CUET JHEPIuH, HAKOMIICHHON B aKKYMYJIATO-
pax HCTOYHHKOB OecrnepeOOWHOro NHUTAHMS HAa BpeMs O BOCCTAHOBJICHHS BHELIHETO
3MeKTPOCHA0KEHHS HIIM BKJIIOYEHHS pe3epBHBIX (aBapHHHBIX) HCTOYHHKOB CHCTEMbI ra-
paHTHpOBaHHOTO 3ekTpocHaOxenus. Ona obecneurBaer KD y 3nekTponpHeMHHKOB B
HOPMAJIBHOM peXHMC H obafacT crenyouuMH GyHKIHOHAIBHBIMHY BO3MOXHOCTSAMH:!

— obecrieunBaeT MeKTpocHab)eHue «be3 pa3pbiBa CHHYCOU/IBIY;

— HMeeT BpeMs aBTOHOMHOH paboThbl, HeoOX0aHMOE AN KOPPEKTHOrO 3aBepLICHHS
MPOLIECCOB B HHPOPMALMOHHBIX M TEJIEKOMMYHHKALIMOHHBIX cUcTeMax 0e3 morepH
HH(pOpPMALIMH U MOBPEXIeHU 000py1OBaHHS;

— OCYIIECTBIAET DJIEeKTpOocHabkeHHe ¢ TpeOyeMBIMH MOKa3aTeMsIMH KayecTBa dJIeK-
TPO3HEPT UM,

- obecnednBaeT MMEKTPOMATHUTHYIO COBMECTHMOCTE 000pyn0BaHH.

CBD coCTOUT U3 CIIeTYIOIIHX KOMIIOHEHTOB;

— HcTouHHKOB OecniepeboiiHoro nuraHus;

— IMaBHBIX pacupeaenuTenbrbix mutoB CbJ;

— pacnpeleNUTeNbHBIX WHUTOR (IIYHKTOB);

— pacnpeaciuTeNbHbIX CETEH;

— IPynIoBBIX CETEM.

bonee noapo6o ChD 1 €€ KOMIIOHEHTRI Oy AYT PACCMOTPEHEI B L. 3.

DNICKTPONPUEMHHUKH IPYIBl B BELAEACHBI B COCTaBE CHCTEMBI 3JIEKTPOCHAOKEHHUS
TakuM 06pa3oM, YTO UMEIOT BO3MOXKHOCTB MOJIy4aTh IMTAHHUE OT aBTOHOMHOTO HCTOYHH-
Ka — Ju3enb-dnekTpudeckoit cranyuu (JA2C) — npH oTCYTCTBUM MUTaHHUs OT OCHOBHBIX
UCTOYHHMKOB JieKTpocHabxeHus. B otanune ot UBIL, B HopmanbHoM pexume JIC oT-
KIt04eHa, U notpebutenu rpynnsl B nonyyaioT nuTaHue HapaBHe C NOTPeOUTENIMH
rpyniiel C HEHOCPEACTBEHHO OT OCHOBHBIX MCTOYHHKOB. JJOC BBIIONHAETCS Ha OCHOBEC
Ju3eNb-reHepaTtopHbix ycTtaHoBok (AI'Y). B obmem cioydae B coctaB JI2C MoxeT BXo-
JuTh Heckoybko JII'Y pa3Hoit MOLHOCTH.
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Cucmema zapanmuposannozo nexkmpocuadyucenus (CI'J) — amekTpoycTaHOBKa,
ocylIIecTBASIOMmas deKTpocHabXeHue noTpedbutencii ot pezepsroit /I3C B cinyuae oT-
KJIFOUEHHS] OCHOBHBIX HCTOUYHHKOB ITHTaHHUS.

CI'3 cocTouT U3 cnefyouHx KOMIOHEHTOB:

— JI3eNb-TEHEPaTOPHABIX YCTAaHOBOK;

— pacnpeJeNHTeNbHBIX IIHTOB;

— YCTPOHCTB aBTOMAaTHYECKOTO BKIIOueHUs pesepBa (ABP).

[Moapo6ro CI'3 1 e€ KoMNMOHEHTHI OYAYT pacCMOTPEHHI B 1. 4.

[lo onpenenenuio, cucmema obuiezo Inekmpocnabicenus (COJ) sapnsercs cucre-
MO 3NeKTpocHabXalommei opraHu3aliy M NpelHa3HaueHa it obecrieyeHus IIeKTpo-
3HEprueit pas3nuyHelx norpebureneil. 3xecy MOK TEPMHHOM «CHCTEMa OOLIETO JJIEKTPO-
cHaOXeHus» NMOHUMaETCs CHCTeMa NOTpeOuTeN s, MpeJHa3HaYeHHas [UTd 3JIeKTpocHabXe-
HHS 3nekTponpueMHrkoB rpynn B, C u cucrems! Gecnepe6oiiHOro 3neKTpocHaGKEHHS.
YacTb cucTeMsl dMeKTpocHaOXeHHs 30aHus OT IpaHHLpB! OATaHCOBOW NMpPHUHAIIEKHOCTH
1o ABP CI'D u BBoanbix mutoB Cb3 6yner otHocutbes k COD.

COD cocToHT H3 CHEeQYIOMIHX KOMITOHEHTOB!

— TMUTAIOIIMX JTHHHUIH;

— 1panchopmaroproil noactanuuu (TII) ¥ (unu) BBOAHO-panpeleaUTENLHOIO YCT-

poiictea (BPY).

— rmaBHOTO pacnpenenurensHoro mura (IPHI);

— pacnpelleTMTeNnbHON ceTH;

— pacrnipeAeNUTENbHbIX IIHTOB;

— IPYNTMOBLIX IL[MTOB;

— I'PYNMOBO# CETH.

Bonee moapobno CO3 n e€ KOMMNOHEH-
Tol OyAyT pacCMOTPEHHI B ITl. 3. Cro CB2

Ha puc. 2.9 ycnoBHo NpeacTaBneHoO Nu- L
TaHHe 3nexTponpHemurkos COI, CI'3 u
Cb3 B HOpMalbHOM W aBapUlHOM peXH- “HOPM. PEXAM.>
max. B HopmaneHOM pexnme COD ocymie- CcCo3
CTBNISIET JNEKTPOCHAOXKEHHE BCEX INEKTPO-
NPHEMHHUKOB OT BHEIIHHX HCTOYHHMKOB ITH-
TaHus. B aBapuilHOM peXHme BO3MOXKHBI
JBa clyvast:

1. TTpn HanuIuy ABYX HE3aBHCHUMBIX B3a-
MMHO PE3epPBHPYIOIHX HCTOYHHKOB 3JIeK- OPM_PERAM >
TpocHaOXeHust MHUTaHue OyJeT ocymecTts- i
JATECA OT ocTaBLIerocst B paboTe UCTOYHU-
ka. Ilpu cepwe3Hoif aBapum B cHUCTeMe Cb3 A
BHELIHEro 3MeKTpocHabKeHHs W moTepe Mu- | = HOpM "‘32"1""L -
TaHUs OT 00OMX HCTOYHHKOB NMoTpedHTENH
rpymmsl C oBecTounpatoTes, moTpeOuTenn Puc. 2.9. MNutanmne aneKTpONpPUEMHHKOB
rpynn A u B nomyyator nutanne ot CI'D. B HOPMarnbHOM M aBapUIAHOM pexumax

AM

o

0 < _apapuil
BapyiHbI PEXN
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2. lpy HanM4YUM TOJHKO OJHOTO HCTOYHHMKA BHEUIHETO 3JIeKTpocHabxeHus mwobas
aBapHs, BRI3HIBAIOLIAS OTKJIIOYEHHE BHEUTHErO 3MIEKTPOCHAOXEHNUs, IPUBOAUT K 00ecTo-
yuBaHuIo notpedutenei rpynnst C U nepesoay nuranus rpynn A u B wa CI'D.

HenocpencteeHHO 37eKTpocHAOXKEHNE 3IIEKTPONPHCMHHUKOB HHGOPMALMOHHBIX H Te-
JIEKOMMYHMKAI[MOHHBIX CUCTEM OCYLIESCTBISeT nurtaiomas ux cucreMa — CBI. Oanako
eMKoCTh akkyMystopoB MBI He 6e3rpaHnyHa, U s yBenTHyeHHs BpeMEeHH aBTOHOMHOTO
anexTpocHa®xeHus npumenstorcs JI'Y B cocrase CI'3. OCHOBHBIM UCTOYHUKOM JJEKTPO-
cHabkeHus apasercs COI. PaccMOTpUM 3TH CHCTEMB] B IEPEYUCIICHHOM NOPSAKE.
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Cucrema 6ecnepebONHOro 3neKTpocHabxeHuUsA

CucreMa Oecniepe6oiinoro anekrpocHadxcHus (CBD) aBiaseTcs noclieRHUM «PyOCcKoM
000poHEI» B 00pb0e 3a Ka4ecTBO ¥ HAIEWHOCTb JJIEKTPOCHA0MKEHHS IS HNEKTPONPHEM-
HHMKOB rpynnbl A. OfHaKo M B 3TOH rpynne MOXHO BbIAEIHTb TaK Ha3blBAEMBIE KKPUTH-
4EeCKHe» HArpy3KH, KOTOpPble HYXKAAIOTCS B JONOIHUTENILHOM PC3€PBUPOBAHUHN [THTAHHS.
K takuM Harpys3kaM OTHOCATCS, Hanpumep, ¢ain-cepBepbl, psa CPCACTB CBSA3H U Tene-
KOMMYHHKALHUH, CUCTeMb] 6€30NacHOCTH. DJICKTPOCHA0XCHUE JAaHHbIX CHCTEM PE3EPBH-
pYeTcs OT JIOKaNbHBIX MCTOYHMKOB OecnepeboiiHoro nutanns (WUBI1) Manoi u cpenHei
MOIIHOCTH, OIOKAMH MUTAHUS C BCTPOEHHBIMU aKKyMyJSTOpaMU U OydepHbIMH aKKyMY-
A9TOpHbIMM GaTapesmu. [IpakTHKyeTcs AByCTOPOHHEe NUTaHHE 000pyAOBaHHS, A YETO
Cro KOHCTPYKIiIMS NPelyCMATPUBAET HANMYHE ABYX OJIOKOB MUTAHHS, KOTOPbIE MOAKIIO-
YaIOTCs K Pa3HbIM MUCTOYHHMKAM 3J1eKTpocHa0)eHHs. [To OTHOLEHHIO K CUCTEMC 3MIEKTPO-
cHabxeHUs JaHHBIA BUJ PE3EPBUPOBAHUS OTHOCHTCS K TEXHOJNOIMYECKOMY M Ha IPHHIIH-
nuaneHyio cxeMy CBD He Bnuser.

CBD mnpencraBnser coboi 3MEKTPOYCTAHOBKY, KOTOpas MpCAHA3HAYEHA AN aBTO-
HOMHOTO 2JIEKTPOCHA0XeHUs1 3NCKTPONPUEMHHKOB B CNy4asiX OTKIIOUYeHUs (Hapyule-
11M4) HIeKTPOCcHA0XKeHUd OT OCHOBHEIX HCTOYHHMKOB. Bpems aBTroHoMHo# paborsl CBD,
KaK IpaBuiio, BoIOMpaeTcs U3 pacdeTa 3aBeplieHMs paboTbl HHOOKOMMYHHKAMOHHBIX
cucreM Oe3 moTepy HHPOPMALMU U NOBPEXAEHHH 000pyROoBaHUA. MunnumanbHoro (6a-
30BOr0) BPCMCHH aBTOHOMHOH paboThl BcerAa XBaTaeT Ha 3allyCK pe3epBHOr0 UCTOYHU-
Ka 3NcKkTpocHadkeHus, HanpuMep ATY.

OcuoBy CB3D cocraBngior ucTouyHukH OecnepeboifHoro nuranus, noApobHo pac-
CMOTpeHHbIC HMXe. O0nagas pasNu4Hoi CXeMOTexHHUeCcKkoH 06a30H, MOIIHOCTBIO, KOH-
crpykuueii, UBIT o6beamnHensl QyHKIIMOHATBHONH cIOCOOHOCTBIO pe3epBUPOBAHHUS IH-
tanus. Yacte TunoB UBI1 Moxer B HopManbHOM pexuMe obecneduBate KO Ha Bxoae
JNEKTPONPUEMHUKOB. B HOpMallbHOM pekuMe padoThl CHCTEMbl BHELIHETO 3JIeKTpPO-
cHaO)XXeHHS BO3MOXXKHbI OTKJIOHEHMS MOKA3aTeNeH KadecTBa JJEKTPO3HCPTHH, BbI3bI-
Baole oTBeTHy10 peakumio UBIl, B ToM uncne nepexon B aBTOHOMHBIH PEXHUM — Ha
Oatapcd. B OCHOBHOM 3TO OTKNOHeHHs HanpskeHus OU. JlolycTHMbIe 3HAYEHHS OT-
K1OoHeHus HanpsXenus Ha Bxoje UBII He n0mKHbI BbI3BIBATE IEPEXOAA B ABTOHOMHBIH
pexuM npu usMeHenusx OU B upenenax, JoHycKaeMblx cTangaproM. [IpakTuka moka-
3bIBAET, YTO 3HAUEHHE BXOJHOTO HAMPsDKEHHUS («BXOAHBIX BOPOTY), NcXKallee B aHamna-
30He +15%, ynoBnerBopseT ycnoBuio paboTsl 0e3 nepexoaa B aBTOHOMHBIH pexuM. B
ocragsHoM UBII noctaTouHo yCTOMYMBEI K HAPYNIEHUSAM MOKa3aTclel KayecTBa 3JeK-

TR AAYYARYYITT
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CB3 xapaktepuszyercs OCHOBHBIMU TEXHHKO-3KOHOMHUUYCCKUMHU NOKa3aTeNsMU, NpH-
BeAeHbIMH B Tab. 3.1.

Ta6nuua 3.1. OCHOBHblE TEXHUKO-3KOHOMUYECKUe NokaszaTenn Cb3

Ne

wn Moxka3zarenn Onucanne

1 | YcTaHoBNCHHAs MOLIHOCTL CymMapnas HomuHanbHasg mowHocTs UBI1

2 | U36biTounoe pesepsupoBanue | M30piTouHas yCTaHOBACHHAS MOLIHOCTb Ha cllyqaid oTkasa yactu UbIT

3 o BpeMs paboTbi ¢ HOMHHAIBIION MOLIIOCTLIO TIPH OTKIIIOUYEHHH
Bpems aBTOHOMHON paGoThl
BHELLUHETO [IMTaHUs

YcTaHOBJIEHHAs MOLHOCTh 3aBUCHT OT JBYX (pakTOPOB: pacdcTHOW MOLIHOCTH (MOIL-
HOCTH HAarpy3KkH) W cTeneHH U3OBITOYHOTO pe3epBHposaHus. M30pITouHOE pesepBupoBa-
Hie Moxet gocturate 100%. IToT cnydaii HaUMeHee SKOHOMHUEH U MpeACTaBlseT Co-
6ol cxeMy u3 ogHoTO paboyero u ogHoro pezepsuHoro WBIL. B Hactosuiee BpeMs 6onb-
oe paclpoCTpaHeHHe MOJyqull NPUHUMI pe3cpBUpoBaHus N+1, koraa pesepBUpyeTcs
Tonbko yactk MommHoctu MBI, a cxema CBD nocrpoeHa Takum o6pa3omM, 4TO MO3BOJSET
HCIIONb30BATh Pe3epB NpH oTKase oaHoro u3 padotarownx MBIL. Kak npasumio, 310 cxe-
MBI C TaK Ha3bIBAEMBIM «TOPSYUM pe3epBoM» (HaxoAAlMMEs NOJ HAarpy3koi). Bozmox-
Hbl cinydau noctpoeHus CBD 6e3 u30bITOUHOTO pe3epBUPOBAHMS, HO OHH MeHee npel-
noytuTenbHb. Bpems aBTOHOMHO# paboTsl (run-time) Ha HOMHHANBHYO HATPY3KY OIpe-
JensieTcd eMKOCTbIO aKKyMmynsaTopHbIX Oatapei (AD). PeanbHo 3To BpeMsa HeECKOJbKO
bonblie 3a cyeT W3OLITOYHOTO PE3epBHUPOBAHUS M JUCKPETHOCTH LIKAJIbl HOMUHAIBHBIX
morgHocTedt (cM. pasa. 3.7).

3.1. UcTouHuKkn 6ecnepeboHOro NUTaHUA

3.1.1. Knaccudukauma ncTouHnkoB 6ecnepeboOMHOro NnuTaHus
no MOLYHOCTH

Hcemounuk 6ecnepeboitnozo numanua (Uninterruptible Power Supplie, UPS) — cratu-
4ecKoe YCTPOWCTBO, HpeIHA3HA4YeHHOE, BO-NICPBBIX, AN PE3ePBUPOBAHUS (3aLUMTHI)
MEKTPOCHAOXKEHUs MEKTPONPUEMHHUKOB 33 CUET SHEPIMHM, HAKOIUIEHHOW B aKKyMmyJs-
TOPHO# OaTtapee M, BO-BTOPbIX, I obecnieyeHuss KD y 3aILMIIaCMBIX 3/1eKTPONpUEMHH-
koB. U3BecTHbl Takxke MBI, BoinosHEeHHBIC HA OCHOBE BpAaIlAOUIMXCS MALLUWH C HAKONH-
TensMM YHepruy Ha OCHOBe MaxoBHKOB M ctatndeckux MBI, ¢ HakonuTensmu Ha OCHOBe
AHOMAaJIbHbIX KOHJEHCATOpOB OONbUIOH EMKOCTH, HCUMcIseMoi ¢apanamu. B nuteparty-
pe Takke NpHUMEHscTCs TepMHH «arperar OecnepeboitHoro nuraHus» (ABIl), Ho B Ha-
crosiiee Bpems Haubonace ynorpcourenet tepMmuH «bIx.

Cywectsytomas rkiaccuguxayus HEII npon3soauTcs no AByM OCHOBHBIM MOKa3a-
Tenam — MougHocty ¥ THny UBIL. Knaccudukanus UBIT 1o MOUHOCTH HOCHT OTYACTH
YCIOBHBIH XapaKTep M CBsA3aHa ¢ HcnonHenueM (KoHcTpykier) UBIT.

2 - 6499
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K manomowgnvim HBII npyuHATO OTHOCHTb YCTPONCTBA, IPEHA3HAUEHHbBIE A He-
NOCPENCTBEHHOr0 MOJKIIOYEHHS K 3allMIaeMOMy oOOpPYHOBAHHUIO M IMUTAIOUIMECH OT
3NEKTPUYECKOH CETH Yepe3 LUTENCENnbHbIE PO3eTKH. MOXHO BCTPETUTh Ja)ke HazBaHHE
«poszerounbic MBII». JlanHblc ycTpoiCTBA M3TOTABIMBAIOTCS B HACTOJNBLHOM, peke —
HAMoONBEHOM HMCIIONTHEHHHM, a TaKXe B HCIIONHCHHUH, NpeAHAa3HAUYCHHOM JUIsl YCTAHOBKH B
ctoiiky (rack-mount, RM). Kak npaBuino, hTu ycTpo#cTBa BbUIYCKAIOTCA B AMAIIA30HE
MoiHocTed ot 250 no 3000 BA.

K HBII cpedneii mownocmu OTHOCATCA YCTPOHCTBA, MUTAIOLUIME 3aluHiiaeMoe 000-
PyZAOBaHHE OT BCTPOEHHOTO OJI0OKA PO3ETOK JIMOO NMOAKIIOYaeMble K IPYIIIOBOH po3eToy-
HOH ceru (cM. pasAd. 3.8.5), BblAeNeHHON ANg MUTAHUS 3AIMIIAEMBIX 3TEKTPONPHCMHH-
koB. K nuraromeit cern >t UBII noakntouarotcs kabeneM OT pacnpcaelUTENbHOrO -
Ta Ycpe3 3aWMUTHO-KOMMYTAllMOHIIBIHA annapat. /laniisle ycTpoicTBa H3rOTaBIMBAIOTCS B
HCTIOJIHEHHH, IPUTOAHOM IS pa3MelleHus KaK B CHelHaIbHO NPHUCHIOCOOEHHBIX 3JICK-
TPOMAaUIWHHBIX OMELIEHHUSX, TAK U B TEXHONOTHYECKUX MOMEIIEHHIX HHPOKOMMYHHKA-
MOHHOTO 000pYJIOBaHHd, JQOMYCKAIOUIMX IIOCTOSHHOE NPHCYTCTBHE mnepcoHana. Kak
NIPaBUIIO, 3TH YCTPOMCTBA BbIMYCKAIOTCS B HANOJbHOM HCHIONHCHMU WIIM B UCTIONTHCHHH
RM. Tunnunsiit nuanazox MorHocted takux MBI ot 3 o 30 kBA.

K HBII 6onrvuwion mowpocmu NpHHATO OTHOCHTH YCTPOHCTBA, HMOAKIIOYAEMbIC K
nuTarouled cetTu kabeneM OT pacnpeldeNUTCABHOTO WHTA Yepe3 3auIMTHO-KOMMYTaIlu-
OHHBIIf annapaT ¥ IMTAIoULIHe 3anuuaeMoe 000pyROBaHHE Yepe3 BblACIIEHHYIO TPyIIIO-
BYIO po3eTouHyI0 ceTb. JlaHHbie UBIT uMcloT HanmonpHOe HCNIONTHEHHE AN Pa3MClueHus
B CNIEMAJIbHO NPHCIIOCOOICHHBIX NEKTPOMAaUIMHHBIX NOMEICHUIX. THitn4HbIA anana-
30H MomHocTel Takux WBIT oxsarbiBaer 3HaueHus ot 10 10 HECKOAbKHX COTCH KBA
(n3BecTHBI Moaenu MontHocTbI0 A0 800 kBA). ITapasutenbHbie cuctemnl UBIT u 3Hepre-
THYECKHC MAacCHBbl MOTYT MMETb MOUHOCTH RO HECKONBKMX Thicsd KBA, HO 2TO yxe
XapaKkTepHCTHKH CUCTEMBI, a He enuHnyHoro MBIl unn cunoBoro Moxyns sHepreruye-
CKOTO MaccHBa.

3.1.2. Tunbl ncTouHMKOB GecnepebOMHOro NUTaHUA U UX CTPYKTYpa

o mpuHimny ycrpoiictea UBIT MokHO OTHECTH K ABYM THIIAM.

IepBeifi THI — 3TO HCTOYHHMKH OccniepeboiTHOTro MUTAaHMs ¢ peXXuMoM pabotsl off-
line (off-line — nmocnoBHO «BHE JiMHUMY). [IpuHIMT paboTh 3Toro tuna UBIT 3aknioya-
eTCd B TIMTAHHM HATPY3KH OT HUTAIOWICH CeTH M OBICTPOM IEPEKIIOYCHHM HA BHYTpCH-
HIOIO PE3ePBHYIO CXCMY 1IpM OTKIIIOYEHHH IUTaHMUS MITM OTKJIOHEHWH HANPSKEHHS 3a J10-
OycTHMbIH amuanasol. BpeMs nepekimioueHHs OObIMHO COCTABNSET BCIMYMHY HOpPSIKa
4...12 Mc, YTO BHOJIHE JOCTATOYHO JIIsl OOJBLIMHCTBA 3NCKTPONPHEMHHKOB C UMIYIbC-
HbIMU OJIOKaMH IUTaHUS.

Bropo# TNl — 3T0 HMCTOYHMKM OccniepeOOHHOTr0 NMTAHUS C PEXUMOM paboThl on-
line (on-line — HOCNOBHO «HA THHMHKY). DTH YCTPOKCTBA NOCTOSHHO MUTAIOT HATPY3KY M
HEe MMEIOT BpeMeHM mnepexrodeHus. Hapsaapy c pesepsupoBaHHeM 3neKTpOCHAOMeHHs
OHM mpenHa3HadeHbl ans obecnieyeHus KD mpu cro HapyuieHMsX B nMTalomied CCTH U
bunbTpanuy noMex, IPUXOAALUNX U3 UTAOIIEH CeTH.
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JlocTaTo4yHO 4acTO B JUTEpaType MO UCTOYHMKAM OecnepeboiiHoro mutanus [4-7)
YNOMUMHAIOTCA UCTOYHUKH OecrniepeOOoiHOr0 NUTaHus ¢ pexXUMoM paboTsl line-interactive
(line-interactive UPS). ITpuniun ux paboTbl B 3HAYUTENBbHOM CTCIIEHH CXOX C MPHHIM-
noM pabothl off-line, 3a UCKTIOYEHHEM HANKWYUs TAK HA3bIBAEMOTO «OyCTEpa» — YCTpPOii-
CTBA CTYNEHYATOH CTAOMNU3AlMK HANPSHKEHUS IOCPEACTBOM KOMMYTaluHM OOMOTOK
BXOJIHOTO TpaHcHOopMaTopa U KCIIONB30BAHNS OCHOBHOM CXEMBI JUIs 3apsaaa U noasapsaa
barapeu, uto obecnedusaeT Gosnee OBICTPBIH BHIXOA YCTpOHCTBA HA paboduil pexxuM IpH
nepexone Ha nutadue ot Ab. ITpu >ToM BpeMs NepekstoueHus Ha paboty oT Ab cokpa-
maetcs A0 2...4 mc.

B 3aBHcHMOCTH OT 3HaKa M BCIMYUHBI OTKIOHeHUs HanpspkeHus OU Bkirouaercs co-
OTBETCTBYIOIIAas KOMOUHAIIMS «OTHaeK» (BUTKOB) TpaHcdopMaTopa (puc. 3.1, a). JlaHuoe
peryJIMpOBAHUE HANPsS’KeHUS HOCUT CTyNEHYaTbll XapakTep. YCIOBHbIE 0003HaYeHHs Ha
PHMCYHKAX U CXEMax 3JI€Cb U Jlajlee COOTBETCTBYIOT NpuioxkeHHIo 1. [Tpu OTKNOHEHNH Ha-
npsbkenus U Bbillle HOMHHANBHOTO 3HaYeHHs OycTep mepeKovyaeT OTHAHKY B MOJIOXKe-
nde -0U, CHHXAs TEM CaMbiM 3HAY€HHE HalpsxeHus, nocrynarwomero B cxemy UBIT u
janee K 3JeKTponpueMHuKy. [Ipy OTKJIOHEHUH HampsXKeHHUs HUXE HOMUHAJNBHOTO 3Haue-
HUs OycTep mpekitodaeT oTnaiky B nonoxenue +0U. Takag cxema OycTepa npuMeHsiercs
pelKo, Ha CMEHy eif NpUIIa CXeMa, aHaJloTHYHasi MarHUTHOMY ycunuTento (puc. 3.1, 6).
B oToit cxeme UMEIOTCS ABC BCTPCYHO BKIIFOUCHHBIC OOMOTKHM, COOTBETCTBEHHO HAMATHH-
YyHBAIOIME UITH Pa3MATHUYMBAIOUIME cep/ledHuK OycTepa. Pasnmuaue mexay UBIT off-line
u line-interactive QakTuuecku cTeproch, NOCKONbKY MosBUMHch Mojenu off-line ¢ Bos-
MOXXHOCTBIO PEryNHUpPOBaHHS HANPSXKCHHUS B HOPMaJbHOM peXHMe NpPU NOMOLIU BBe-
AEHHOTO B CXcMy OycTepa. EAuHCTBEHHO, 4TO paznudaet 3Td Tunel UBII, — 3To dpopma
BBIXO/[HOTO HANpsKeHUs B aBTOHOMHOM pexxuMe. Y UBIT tuna off-line — ato npsamo-
yrosbHas ¢opMa H annpoKCHMaius CUHYCOU/Ibl CTYIEHbKAMHU M TpameuueH, line-interac-
tive MMeeT CHHYCOMas1bHOE BbIXOJHOE HANPSHKCHHE.

+6U

T
B cxemy Vbl

B cxemy MBI

~-8U
a) 6)

Puc. 3.1. bycrep off-line (a) u line-interactive UBI1 (6)

JIns NUTaHHS TEXHUYECKUX CPEICTB C MMITYJbCHbIMU G10KamMu NUTaHUs GopMa Bbl-
xoaHoro HanpspkcHus MBI 3naueHus ne umeer. Ha puc. 3.2 npeacrasnena CTpykTypa
UBII tuna off-line u line-interactive.

2*
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[Mutanve Gunetp
a) Lc . Mepekniovatens
Harpyska
> ~ »- =
= i N
3apsgHoe v WnBepTop
YCTPOWCTBO -
T
batapes
byctep
6) Mutanve bunetp o3
LC . ._IZ Mepekniovatens
Harpyska
' /\/ > =
= g ~n
SapﬂgHoe v WnBepTop
YCTPOWCTBO -
T
batapes

Puc. 3.2. Ctpyktypa UBIT: a) NBI Tuna off-line; 6) MBI Tuna line-interactive

B HopManeHoM pexxuMe MBIT mponyckaeT nuTaHMe Ha Harpysky, OCYLIECTBIsS IO-
JIaBJICHUC BBICOKOYACTOTHBIX MOMCX M MMNYNbcoB HanpsokcHus B LC-gunbrpe M KoM-
IEHCHPYS OTKJOHEHHMs HalpshkcHus OyctepoM. AKkyMynsTopHas Oatapes 3apskaercs
(noazapskaetcs) OT 3apsAHOTO ycTpoiicTsa (Bbinpamutens). Ilpu oTkmogeHHy nuTaHus
3alyCKaeTcs MHBEPTOp, M NEpeKodarellb NEepeBOANT [IMTaHHWEe HArPY3KH Ha MHBEPTOp
WUBII. IlepexnioueHne ocyiecTBasercs aproMaTniuecky, 1 Ab 6yaer nurarb Harpysky 2o
MOMEHTa BOCCTAHOBIJIEHHS HampsPKeHHs Ha BXOAe WM A0 McuepnaHus e€ €Mkoctu. B
cxeMe Ha puc. 3.2, 6 npu 3anycke WHBepTOpa oTKrouaercs Bxox MBI ot nuHuy nutaHus
C LeNbI0 HCKIIOUCHHS NOAAYH 00paTHOrO HANPSXKCHHUS CO CTOPOHBI HATPY3KH B IIHTAIO-
LIYIO JTHHHIO.

Hueepmop Bxoput B coctaB Bcex Tunos MBII. OH npeacrasasct coboit nonynposoa-
HHMKOBBIH Npeo0pasoBaTellb NOCTOSHHOTO HampshkeHMs ADB B mepeMeHHOe HampspkeHHC
220/380 B, moctynatoiee Ha JJIeKTpOIpHeMHHKH (Harpysky). B cospemennsix UBII -
na line-interactive MHBCpTOp coBMemiaeT B cebe (YHKIMH KaK cOOCTBEHHO MHBEPTOpA,
TaK ¥ 3apaHOro yCTpOHCTBa.

B sasucumoctu ot Moaenn UBIT uHBepTOop QopMupyer HanpsikeHHe pasiIMuHON
¢dopmbl. CyuiecTBYIOT yNpoineHHble CXeMbl MHBEPTOPOB, (GopMupylomMe HanpskeHHe
npsaMoyronbHoii ¢GopMbl ¢ OecTokoBbIMM may3aMu (puc. 3.3, a). Bonee cosepuieHHbIe
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CXeMbl HHBEPTOPOB NO3BOJNAIOT GOpMHUPOBATH HANpsKkeHHE, OITM3KOe K CHHYCOMAANBHOM
¢dopMe — annpoKCHMHMPOBAHHOE cTyreHsaMHu (puc. 3.3, 6). O6a Tua TakUuX HHBEPTOPOB
xapaktepHn! ans MUBI1 Manoit MOIIHOCTH ¥ IPUTOHBI ATl paObOTHl ¢ UMITYJILCHBIMH 0J10-

kamu nutaHus. Uusepropsr UBIT THna line-
interactive (GOPMHPYIOT HANpPsSIKEHHE CHHY-
couaansHOH ¢opmbl (pHc. 3.3, 68) ¢ HU3KHM
coflep>KaHHeM TapMOHMK (Kak NpaBHIO, KO-
3hhUuHeHT HCKaXEeHHS CUHYCOMJAILHOCTH
kpusoit HampskeHus Ky < 3%). Takue wuu-
BEpPTOPHI MPHUTOAHBL TS TUTAHUS BCEX TUIOB

Harpy3oK —— OT HWMIIYJIECHBIX OJIOKOB NIMTA- 6)

HUs 10 ABurateneit. Kak npasuno, ¢gopma Ha-
npskeHuss uHBepTopa M Ky ykaspIBaioTcs B
KaranokHeIX naHHbIX VBT

Tunuaneiii auanazoH MommHocted MBIT
tunoB off-line u line-interactive ot 250 BA
10 3...5 kBA.

Uctounuku OecnepebOHHOro nutaHus ¢
pexuMoM paboThi on-line BRINYCKAIOTCA He-
CKOABKHMX THIOB (IO NpMHIMIIAM Npeobpazo-
BaHus dHepruu). CylleCTBYIOT 4eThlpe THIA
on-line UBIT:

— C OAMHOYHBIM NIPE0OpPa3OBaAHUEM;

— C aennTa-npeodpazoBaHUuEeM;

— ¢peppopesonancHrle UBIT;

— ¢ ABOMHEIM peoOpa3oBaHHUEM.

U

\

Puc. 3.3. dopma BbIXOZHOrO
HanpsKeHUA UHBEPTOPOB:

a) ctyneHyaras; 6) anpoKCUMNPOBAHHAA

CUHycouaa; 8) cuHyconaansHasn

Tpunuun odunounozo npeodpaszoseanus (single conversion) (puc. 3.4) 3awnouaercs B
cneayroweM. B nenb Mexay nuTarouen ceThio M Harpy3Kkoi BKIIIOYCH APOCCENb, K BBIXOLY
KOTOPOTO MOJKIIOYEH MHBEPTOp. VIHBEpTOp B JaHHON CXEME SBISETCS PCBEPCHBHBIM H
cnoco0cH mpeo0pa3oBbIBaTh IIOCTOSHHOE HAaNpsbkeHHe B ricpemeHHoe u Haobopot. [Tomu-
MO NUTaHHUs Harpy3KH B aBTOHOMHOM PEXKHME BTOPhIM Ha3HAYE€HUEM MHBEPTOPA SABIAETCS
PEryIMpOBaHHC HAMPSKEHHS HA CTOPOHE HArPY3KM NPU OTKJIOHEHMAX B MHTAIOLIEH CETH.

Kntou

MutaHve Jpoccens Harpyaka
’—’—\WAAAW—‘——T—P
L]

I N ~
== I« A
Batapes
WnBepTop

Puc.3.4. UBI oguHovHoro npeobpasosanHus
(single conversion UPS)

Y WBIT paunoro tuna KITJ| Becbma
BBICOK ¥ MOXxeT pocturars 96%. Op-
HAKO MMEIOTCS HEKOTOpbIE HEeJ0CTAaT-
K4, HampuMep HH3KOE 3HA4YCHHE
BXOJHOTO KO3 QHLUEHTA MOLIHOCTH
(cosg = 0,6), npu JTOM OH MEHSAETCS
NIpY W3MEHCHMM KaK HaNpsHKeHHs ce-
TH, TaK ¥ Xapaxrepa Harpys3ku. Kpo-
M€ TOro, IpH MaJIbIX HAarpy3kax JaH-
Hele MBIT notpebnaioT cyiecTBeH-
HbIE pPEaKTHBHbIE TOKM, COU3MEpPHU-
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Mble ¢ HOMHHAJIbLIBIM TOKOM ycTaHOBKH. Cpean coBpemenHbix MBIT nocnepHnx mMopenei
nof00HBIH TUI HE BCTpedaeTcd, MOCKOILKY Ha CMEHY €My NPULILIA TEXHONOTHA JieNbTa-Ipe-
00pa3oBaHus, SIBASIOLIAACS Pa3BUTHEM TEXHOIOTHHY OAUHOYHOrO PeoOpa3oBaHuUs.

[MpuHiun dersma-npeodpazoséanus (delta conversion) OCHOBaH Ha NPUMEHEHUU B
cxeme UBIT tak HassiBacMoro aenbra-tpancgopmaropa (puc. 3.5). Jenbra-Tpanchopma-
TOp mpeacraBaseT coboi apoccenb ¢ 0OMOTKON MOAMarHNYUBaHUS, KOTOpas MO3BONSET
YIIPaBNATh TOKOM B OCHOBHOH OOMOTKE (aHaJIOTMYHO NPHUHIUNY MAarHUTHOTO yCHIMTE-
ns). B UBIT npuMenstorcs nBa nocTosHHO paboTaromux uHBepropa. OQuH COyXUT Ans
ynpaBleHUs AchbTa-TpaHcPOpMATOPOM H, COOTBETCTBEHHO, PEI'YIUPOBKH BXOJHOTO TOKA
U KOMIIeHCAlUK HEeKoTopbIx nmoMex. Ero Momnocts coctaBnsier 20% OT MOWHOCTHA BTO-
poro WHBcpTOpa, paboTarolcro Ha Harpysky. Bropodl HHBepTOp, MOLIHOCTH KOTOPOTO
onpenensger MouHocTs UBIT, popMupyer BbixonHyo cUHycouay, o0ecrieunBas Koppek-
IIMI0 OTKIOHEHUH (QOpPMBI BXOJHOrO HANPSKCHUS, a TaKXKe NUTAEeT Harpy3kd ot GaTtapei
npu padote UBII B aBTOHOMHOM pexkuMe. bnaroaaps takoil cxeMe obecniequBaeTcs BO3-
MOKHOCTh IaBHOH 3arpy3Kd BXOAHOH CCTH NIPU NEpexojie U3 aBTOHOMHOTO pexuma pa-
00THI OT Oarapcii k pabore oT ceTH (pexuM on-line), a Takke BHICOKAas Meperpy3odHas
cniocobHocTb — 110 200% B TeucHue | MHUH.

Kniou JenbTa-

MNuTtaHue TpaHcopmarop
I
UHBepTOp _ WHBepTOp

!

e
-

Harpyska

barapes

Puc.3.5. Bl genbTa-npeobpasoBanus (delta conversion UPS)

ITpu 3arpysxe UBII panHoro tuma Ha 100% HoMMHanbHON MOIMHOCTH koaddHUIN-
EHT MONE3HOTOo AciHCTBUS coctaBisger 96,5%. OAaHAaKO BHICOKHE MOKA3aTENd JAHHBIA
tun UBIT obecneunBaer npu cleayrolluX yCIOBUAX: OTCYTCTBUM OTKIOHEHHH U HMCKa-
KEHUH HanpsKeHUs B nuTaroiei ceru, Harpyske UBIT, 61n3koii kK HOMUHANBHOH U B-
ngmouleiics nuHeHHoH. B peanbHbIX ycnoBuax nokasarenu panHoro tuna MBIT (KT =
90,8...93,5%) npubnuxarorca k nokasarensMm HBIT ¢ nBoitHeIM npeoGpasoBaHueM,
paccMoTpeHHOro Huxe. PeanbHoe ROCTHXKEHHE BbICOKHX 3asiBieHHbIX 3HaueHHH KI1J]
UBIT ¢ nenbra-npeobpa3oBaHHEM BO3MOMHO HpPHU LIMPOKOM BHEAPEHHH HUMITYJIBCHBIX
OIOKOB NUTaHUS ¢ Koppeknued ko3pduuueHTa MOUTHOCTH. DTO 03HAYACT, YTO HArPy3-
Ka npuobpeTacT NPeUMyICCTBCHHO AKTUBHBIA XapakTep M CO3HAIOTCSA YCHOBUS s
IIPOSABIECHUS BBICOKUX dHepreTHueckux xapaxtepuctuk MBII. B mocnenHee BpeMa kxo-
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>QpULMEeHT MOUIHOCTH HOBBIX ONIOKOB NMUTaHUa nocTHr 3Hadenus 0,92...0,97 [8]. Mpy-
rum poctonncteom MBIT ¢ aenbra-npeobpasosanncm aBisercs BbICOKUHA KOG GUIMEHT
MOL{HOCTH CaMOro yCTpoHcTBa, 6nu3kui k 1. 310 obnerdaet cosmectHyio paboty UBIT
u AI'Y. Ha ocnose UBII ¢ pesbra-npeoOpa3oBaHueM CTPOSTCS MOIIHBIE LIEHTPAIU30-
BaHHble CBD ¢ U30bITOUHBIM pe3cpBUpOBaHUEM. ECTECTBEHHO, BO3MOXHEI TaKXE CXe-
mbl ¢ equaraabiMA MBI duanazon momHocteit UBIT storo tTuna 10...480 kBA. Bos-
MOKHO napannciabHoe oobeaunenue no 8 UBIT ana paGoTsl Ha 06wyl HArpys3Ky B of-
Hoit Cb3. Jlanubtit TMn WUBIT sasnsetcs ocHoBHOl anbTepuaTusoit tTuny WUBIT ¢ nsoii-
HBIM npeobpaszoBaHUEM.

Deppopesonancuvie UBII nazpanbl Tak 1o npuMeHseMoMy B HuUX Qeppope3oHanc-
HoMy TpaHcgopmaTopy. B ocHoBy npuHiuna ero pabotsl nonoxeH 3¢ dexr Geppopeso-
HAaHCA, NPUMEHSEMBIH B LIHPOKO PacClPOCTPaHEHHbIX cTabunusaTopax HanpsskeHus. [Ipu
HOpManbHOH pabore TpaHcHOPMATOP BHINONHAET QYHKIMU CTAOUIU3aTOpa HAMPSKEHHS
U ccTeBoro guabTpa. B cnyuac motepu nmutanus (eppope3oHaHCHBIH TpaHcdopMmaTop
obecrieqyrBaeT Harpys3Ky NHTAHHEM 33 CYET SHEprUH, HAKOIUIEHHON B €ro MarHUTHOH
cucreme. Murcpsana speMeHH JIUTENBHOCTBIO §...16 MC JIOCTATOYHO JJisl 3ayCKa HH-
BEpPTOPA, KOTOPBIH YK€ 3a CUET JHEPTUH AKKyMYNSTOPHOH GaTaped IIpoRoJkKaeT noaaep-
*uBatb Harpy3ky. Koodduunent nonesnoro aeiicraus MBI panHoro tMna coorBeTcTBy-
et KILJ cucrem nBoiiHoro npcoOpa3osaHus (He npesniaeT 93%). JlanHbIM THN HCTOY-
HUKOB OecnepeOOHHOr0 MUTaHUS LHMPOKOTO PACTpPOCTPAHEHHs HE NMOoJydMia, XOTsa obec-
eYUBACT OYEHb BBICOKHH YPOBEHb 3AILIUThI OT BHICOKOBOJIbTHBIX BHIOPOCOB U BBICOKUH
YPOBEHB 3aIUTHI OT JCKTPOMATHUTHBIX 1yMoB. [Ipenen moumoctd UBIT naHHoro THNa
re npesblinact 18 kBA.

HanGonce mmpoko pacnpocrpanen tun HBIT deoitnozo npeobpaszoeanus (double
conversion UPS), npeacrasnenubiii Ha puc. 3.6.

Bannac
____.\
A
T~
%)
Mutanue ~ _ | Harpyska
- l} ~y r
BempsmMurens 1 UnsepTop
-
Batapes

Puc. 3.6. Bl asoiiHoro npeobpasosanus (double conversion UPS)

3ayacTyro B KaueCTBC CHHOHHMA JBOHHOTO npeoOpa3oBaHus ynoTtpednswor on-line.
310 HE BMOJHC BepHO, Tak kak k rpynne VBIT tuna on-line oTHOCATCS U ApYrue cXeMbl
WUBI1. B UBIT »1oro tuna Bca norpebiisemas >HeprUs NMOCTYNaeT Ha 6bINpAMUMENL U
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npeoOpasyeTcs B 3HEPTHUIO OCTOSHHOTO TOKA, a 3aTEM WHBEPTOPOM — B SHEPTHIO Iepe-
MEHHOTO TOKa. BbInpsaMuTenp — 3TO NOJYNPOBORHMKOBHIA Npeobpasosarenb. B Tpex-
¢azubix UBIT cpeaHeid u 607bLIOK MOIHOCTH — 3TO peryjaupyeMbiid npeobpa3zoBaTelb,
BBIITOJTHEHHBIH 110 MOCTOBOI 6-UMITYJIbCHOM cXeMe (cxeMe JlapHoHoBa), Ha OCHOBE mony-
NPOBOAHUKOBBIX BEHTHJIEH — THUPHUCTOPOB (puc. 3.7, a). Jlng ynyduieHus SHepreTHye-
CKHX XapaKTEePUCTHK BBIIIPSIMUTENS (CHIKEHHS UCKa)KEHHH, BHOCHMBIX B CETh Npu pado-
Te mnpeoOpasoBaTenisl) HMPHMEHSIOT JIBYXMOCTOBBIC BBINPSIMHTENH, BLINOMHEHHbIE IO
12-umnynscHoOl cxeme (puc. 3.7, 6). BeinmpsMutenu B Takoil cxeMe BKJIIOYCHBI IOCIIE10-
BaTeNIbHO, OHM MIOJKIIOYAIOTCS K MUTAIONIEH ceTH yepe3 TpexoOMoTouHbii TpaHcdopMa-
Top. B cospemennbix UBIT BbinpsMuTens HemocpeACTBeHHO He paboTaeT Ha mo/j3apsi
AB. 1na 3apsaaku Ab B cxemy WBIT BBeaeHo cnenpanbHoE 3apsAHOE YCTPOHCTBO — Hpe-
o0pasoBaTenb NOCTOSHHOrO TOKa, onTuMu3upymwomee 3apsa Ab, ynpasiss HanpsxkeHnem
Ha ADB 1 3apaHbIM TOKOM.
} ~ Tpaucdopmatop
K nuraiowen i >

\

R
I O Y ¥

a) 6)

Puc. 3.7. MocTosas cxema sbinpamuTens: a) 6-umnynbcHasn; 6) 12-umnynbcHas

K AB 1 uHBepTopy

K AB v uHBepTopy

\

O0s3aTCITbHBIM 3JIEMEHTOM Cratwieckui Gainac  PydHoit Gainac
cxeMbl WIBIT Gonbuioil u cpenHel N
MOIIHOCTH sBnsercs Gaunac (by- S
pass) — YcTpoHcTBO OOXOAHOTO R
nmyTH (puc. 3.8, CM. TakXKe PUC.3.6). K exopy Gaiinaca N
3TO0 yCTpOHCTBO MpeaHa3HaYeHO N
JUIsl HETTOCPECTBEHHOM CBA3H BXO- 1
Ja n seixoga WBII, MuHys cxeMy K wHBepTOpY — Boixog UBMN

pe3epBUpOBaHMs IUTaAHUS.
baiinac nossonser ocywecTs-
JATb chepyoiye QyHKIMH:
-- BKJIIodYeHue/oTkmodenue MBI npyu nposeacHuu peMOHTOB U PEry;TMpoBOK Oe3 OT-
KJIIOYEHHs TUTAHUs IEKTPONPUEMHHKOB;
— NIEPEBOR Harpys3kH ¢ MHBEPTOpPA Ha Oaiillac npH BO3HMKHOBEHHH IEPETrPY30K M KO-
POTKHMX 3aMbIKaHHii Ha BbIX0AC HCTOYHHKA OecnepeGOHHOro MUTaHus;
— NEpeBOJl Harpy3KH ¢ HHBEPTOpaA Ha Oaifnac npu yaosnersopurensioM KD B nutato-
IEH CeTH ¢ LEeNbl0 CHWKEHHA noTtepb dnmektposHeprun B UBIT (econom mode —

IKOHOMMYHBIH pexuM paboThi).

Puc. 3.8. Ycrpoiicteo obxogHoro nytv (6ainac)
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baiinac npeacrasisieT co60i KOMOMHUPOBAHHOE 3NEKTPOHHO-MEXaHHUUCCKOE yCTPOii-
CTBO, COCTOALIEE U3 TaK Ha3bIBAEMOrO CTATHYECKOro Oaimaca U py4HOro (MeXaHHUECKO-
ro) Gaiimaca. CTatuueckuil Gaiinac mpejncraBiseT co00H THPHUCTOPHBIN (CTATHUECKHUN)
KII0Y M3 BCTPEUHO-NapasiebHO BKIIOUSHHBIX THPHCTOPOB. YNIpaBjieHue KIOYOM (BKITIO-
YeHO/BBIKJIFOUEHO) OCYHIECTBISETCA OT cucTeMbl ynpasieHus UBIT. OHo MoxeT mpous-
BOJMTBLCS KaK BPY4HYI0, TaK M aBTOMaTUUYECKH. ABTOMATHYECKOE YIIPABIEHUE OCYIIECTB-
JNAETCst IPH BO3HHKHOBEHHH MEPETPY3KU H B 3KOHOMUYHOM pexume pabotet UBII. Tlpu
3ToM B 000HX cllyyasx HalpsKeHHE UHBEPTOPAa CUHXPOHH3UPOBAHO C HANpsKEHUEM Ha
BXOJIC Lenu Oaiinaca U ¢ HMIYJIbCAMH YIPaBIEHHA, YTO MO3BOJIACT IPOU3BECTH TIEPEBOL
Harpy3ku ¢ HHBepTOpa Ha Oaiinac u 00paTHO «be3 pa3pbiBa CUHYCOH D).

PyuHol (MexaHuueckuil) Galinac npeacrapaseT cob0il MeXaHUUYECKUH BBIKIIOYATEb
Harpy3KH, WIYHTHPYIOIIMH cTaTHUeckuil H6aiinac. OH npennazHaueH s Beieojga UBIT uz
paboThl cO CHATHEM HanpsbkeHus ¢ 3nemeHToB MBIL. Tlpu BkmoueHHOM pyuHoM Oalinace
MHTaHHE HATPY3KU OCYIIECTBAAETCA Uepes uelb «BxoJ Oalinaca—py4HoH Oalnac—BbIxon
UBIT» (puc. 3.8). OctanbHble 31eMeHTH cxembl UBIT: BuinpsamuTens, uaseptop, Ab, cTa-
THYECKHH Oalnac — Ha BpeMs BKIIOYEHHUS PyuHOro Oainaca MoryT ObITe 00eCTOUYEHBI
(OTKJIIOYCHBI OT IMTAHUS M HAaIPY3KH) C IIC/BIO PEMOHTA, PCryiMpOBOK, OCMOTPOB H T.A.
06 orkmoueHn Ab MOXHO rOBOpUTB € HCKOTOPOH HATHXKOH, b0, Oyiyud B 3apskeH-
HOM COCTOAHHH, Ab sBNgeTCS MOLIHBIM HCTOUYHMKOM MOCTOSHHOFO HAIlpKEHUs, Mpe-
CTABJISIIONIMM OMAcHOCTH 11 00caysxuBatollero nepconana. 1o kiaccudukammn «Mex-
OTpacneBbIX NMPaBUJ 10 OXpaHe Tpyja (MpaBuiia 6€30MacHOCTH) MPH SKCILTYaTaIUK BJIeK-
TPOYCTaHOBOK» paboThl ¢ Ab cienyer 0oTHOCHTD K BUAY paboT C yaCTU4YHbIM CHATHEM Ha-
npsokeHus. [Ipy HeoGxoamumocTu 3aMeHbl akkymyasitopoB Ab MBI nepesoadr Ha pyu-
HO# Gafinac, cncyHaNbHLIM HHCTPYMEHTOM pa3heAUHAIOT AB Ha OTIAeIbHBIC akKKyMYyJs-
TOpBI, TOCJIE YETO ONMACHOCTD NOPaKCHUA SNEKTPUUECKHUM TOKOM YCTPaHIETCA.

ITpu pabote Ha Oalinace, kak cTaTHYUeCKOM, TaK U pyuHoM, VIBIT He umeeT BO3MOKHO-
ctu obecneunBaTh Occnepeboiinoe nuTanue notpedutelied. Takue peskUMBI JOIDKHBI CO-
NPOBOKAATLCH AAMUHHCTPATUBHO-TCXHUUCCKUMH MEPONPUATHAMH AN UCKUTIOYCHUSA He-
KENaTeIbHBIX MOCACACTBUA U1 MOTpeOUTenel npy OTKIIOYEHUM NMHUTAaHUA Opu padote
Ha baiinace. Camas npocTag Mepa — npoBeJeHHE 1IPOQUIAKTHIECKHX H PEMOHTHBIX pa-
0ot B Hepabouee BpeMst TOTpcOUTENEH.

WHBepTOp, YynpaBnseMblil
MHKpOIIpolieccopoM, Bblpaba-

THIBAET CHHYCOMIAIbHOE Ha- 9 -

MpsuKEHHE, TMOCTynawouiee Ha 8

Harpy3ky. B MomHbx Tpexdas- g ;? SZ 37 2
wbix MBI uHBepTOp Takoke Bol- & ' =
NoNHCH no TpexdasHoii mocto- 3 \ A &
Boii cxeme (puc. 3.9). las mo- a SZ SZ SZ z
CTPOCHHUSI CHHYCOU/JIbl B HHBEP- é

TOpe pealu30BaH NPUHLUMN 1LH- -

POTHO-MMITY/IbCHOH MOy~ Puc. 3.9. MocTtosas cxeme nHBepTOpa

nru (LHUM),
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[MpuHuMnO ero neHCTBUS COCTOUT B MOJAYE UMIYJILCOB NEPEMEHHONH CKBaKHOCTH Ye-
pe3 THPUCTOPHI Ha TpaHCHOPMATOp, BHIMONHAIOWMHA OJHOBPCMEHHO poilbh GMILTPA, WIH
HenocpencTBeHHo Ha LC-QunbTp Ha BuIx0ojie HHBEpTOpa (Ha cxeMme puc. 3.9 He mokasaH).
B pesynbrare popmupyeTcs cuHycoupansHoe HanpsbkeHue (puc. 3.10) ¢ Huskum kosd-
(dhunKueHToM rapMOHHYEeCKHX UckakeHuii: Ky < 3%.

. [o TpaHccopmaTopa
HanpsxeHne flo Tparicdiop P
_ Mocne TpaHcdopmaTopa

>
Bpewms

Puc. 3.10. MNpyHUMN LWMPOTHO-UMIYNbCHOW MOAYNALMK

B coBpemenHbix UBI1 nBoiiHOro npcoOpa3oBaHUs MPUMEHSIOT CXEMY 3€pKaIbHOrO
npeodpaszoBanus. Ha puc. 3.11 uzoOpaxkeHsl Buinpsmutens U uHBepTop UBII, BhinonHeH-
HBIE MO CXEME 3EPKATIBLHOrO MpeoOpazoBaHus. B 0CHOBY CXCMBI MMOJIOMEHO MPUMEHEHHUE
moiHbIx IGBT-Ttpan3uctopos (Insulated Gate Bipolar Transistor — 11o1eBo# 6unossp-
HbIH TPaH3KUCTOP € M30IUPOBAaHHBIM 3aTBOPOM). CMBIC]T TEpMHIIA «3€PKATILHOE NMpeodpa-
30BaHUE» COCTOUT B TOM, UTO MPOLECCH BHIIPSAMIICHHS U HHBCPTUPOBAHHS DJIEKTPOSHED-
TUH peajiM30BaHbl Ha OJMHAaKOBO BHINOJHEHHBIX mNpeoOpasoBarcinsax. [Ipenmyiuectsa
IpUMEHEHUS 3epKaJIbHOrO peoOpa3oBaHKs 3aKIIIOUAIOTCS B 00eceyeHIM:

— OTCYTCTBHs HCIIMHEHHBIX UCKaXXEHUH BXOJHOI'0 TOKA 0€3 JONONHUTENbHBIX (QUibT-

POB;
— koadgpunuerTa momHoctu MBI, 6113Kk0ro k equHULE;
— peanuzanuu npuHyuna [LIUM 6e3 BeIXOaHOTO TpaHChopMaTopa U PUIbTpA.

Beinpsamurtens WuBepTop
| 1 | k|
I | I |
y ' I
Knuraowein ! i |
Ly 7 ! L 7 1 Kuarpyake
S N e
— | | | —
: ' [ L
! I | !
T
L S ) Y s
: : < ; |
: -Il\.n -I|\.| -Il\a | : -Il\.x -I|\.n -il\a |
| | Iy N : . I & & | |
e e | l[ __________ |
v

KAB

Puc. 3.11. 3epkanbHoe NpeobpasoBaHne
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3T0 Mo3BOJIET ONTUMH3HPOBATL coBMecTHY10 paboty MBII ¢ JII'Y, cuusutk Macco-
rabapuTHble mokasaTenu. HemocTaTkoM 3epkaibHOIo npeobpazoBaHus sBaseTcsa Oonee
ausknit KILA (va 1...1,5%), uem y MBIl nBoinoro npeobpa3oBaHust ¢ THPUCTOPHBIMHU
npeoOpa3oBaTesIIMU. 3TO orpannuuBaeT obnacts npumeHenus WBII ¢ 3epkanbHelM npe-
obpasoBaHueM MoumHocTeio 10 30...40 kBA. B mMoumbix tpexdasHeix MBI asoiiroro
npeoOpa3oBaHHsA 4aCTO NMPUMEHSAIOT KOMOMHHUpOBAaHHBIE CXeMbl npeobpazoBaTesell —
THPHUCTOpPHBIH BeIMpAMHTENbL U HHBepTOp HAa IGBT-Tpan3ucTopax.

Texnonorus nBoHHOro NpeobpasoBaHus 0TpaboTaHa U yCHELIHO HUCNO/b3YeTCs CBbI-
Ire ABajllaTH JIET, OAHAKO eH MPUCYUIM NPUHIHTTHANBHBIE HEIOCTATKH:

— WIBI1 aBnseTcs MpUUKMHON rapMOHHYCCKUX HCKaXXEHHUH TOKa B 3JIEKTpHUECKON CeTH
(no 30%) u, Takum 06pa3oM, — TNOTEHIIHAIILHO NPHYHHONH HapylleHus padoThl
Apyroro o00pya0BaHHs, COEAMHEHHOTO C MIEKTPHUECKOH CCThIO; Ot HMeeT HU3KOe
3HAa4CHHE BXOJHOro KOO GUUHEHTA MOLIHOCTH (COS®);

— MBIl uMeeT 3HauMTeNbHBIE NMOTCPH, TAK KAK MPHHLUMIIOM TNOJY4YEHUS BBIXOJHOTO
TIEpEMEHHOT 0 TOKa ABJSAETCA IIEpBUYHOE 1Ipe00pa3oBaHUe B SHEPrHIO MOCTOSTHHOTO
TOKa, 4 3aTCM CHOBAa NpeoOpa3oBaHHE B SHEPrHIO NEPEMEHHOrO TOKa; B Mpolecce
TaKoro ABOHHOro npeoOpazoBaHus 0ObIUHO TepsieTcs 10 10% sHeprum.

[lepBblli HeAOCTATOK yCTpaHseTCd 3a CueT NPHMEHCHHsS JOIOJHHUTENbHBIX YCT-
POHCTB (BXOIHBIX GHILTPOB, |2-UMNyNbCHBIX BBIIPIMHUTEEH, OlITHMHU3AaTOPOB-0ycTe-
pOB), a BTOpOH IIPHHUMNHAALHO HC YCTpaHuM (y nydmux obpasuoB UBI1 Gonburon
moutHocTd KITJI[ ne npesbimaet 93%). CopeMennnie MBIT nBoiiHoro npcodbpasosanus
000pyAyIOTCS TaK Ha3blBAeMbIMM KOHIMLHMOHCPAMH I'apMOHHMK M YCTpOHCTBAMH KOp-
peKIHU KO3 PHLUHEHTa MOMIHOCTH (COSY). 3TH YCTpOHCTBA BXOAAT aub0 B 6a30BbIH
kommekT MBI, nu0o mpuMeHSIOTCS OIMOHANBHO U TO3BOJAIOT CHATH Mpo0ieMy ¢
BHECEHHCM rapMOHHYeCKUX HCKa)KCHUH (cocTapnsatoT He Oonee 3%) U NOBBICUTH KOJ(d-
(uruenT MowHocTu ao 0,98.

[Tockonbky B manbHCHuEM IIpH paccMOTpeHHH cucTeM OecrncpeboiiHOro anexTpo-
cHaOXeHHUs1 Mbl OyzaeM opueHTHpoBaTbes B ocHoBHOM Ha MBIl asoiiHoro npeobpasosa-
HHsl, TO HMEET CMBIC O0Jlee 1OJpoOHO paccMOTpeTh BApUaHThl UcTionHeHus cxem WUBII
nannoro tuna. CymiectByrot cxemsl UBIT 1:1, 3:1 1 3:3. 31o o3HauaeT:

— 1:1 — onHodazHblit Bxo, 0JHO(Aa3HBIH BHIXOJ;

—3:1 — Tpexda3Hsiit BX0I, OAHO(DA3HBIN BRIXON;

—3:3 — Tpexdasnbiil BX0Oa, TpeX(a3HbIH BEIXO.

Cxewmsl 1:1 u 3:]1 uenecoobpa3Ho NpUMCHATL Al MomIHOCTeH Harpy3ku jo 30 kBA,
NpU 3TOM CUMMETPHPOBAHUE He TpcOyeTCs, H MOIIHOCTb UHBEPTOpA UCNOJb3yeTCs pa-
nuoHaneHo. ClielyeT UMETb B BUY, YTo Oalimac B TaKMX cXeMax siBisieTcs OJHO(Ma3HbIM
u npu nepexojc UBII ¢ unsepropa Ha Gaiinac nns Bxoauon ceru UBII 3:1 craHoButes
HECUMMCTpPUUHBIM ycTpoiicTBoM, nonodoHo UBIT 1:1. ITpoekToM nomkeH ObiTh Npeny-
CMOTPEH pCHM paboTel Ha Galilace, T.€ JIEKTPUYECKAs CXCMa HE JOJKHA TTOABEPraThCs
neperpyskam, 1 KD He JOMKHO BBIXOJMTH 32 yCTAHOBJCHHBIE TPCHENbl MPH Mepexoje
WBII na 6aiinac. Ha puc. 3.12 npusenena cxema MBIT 3:1.

OcobeHHOCTBIO JaHHOH CXCMBI SB/ISETCA HalWuMe Ha BXxoje kKoHBepTopa 3:1. [1pu ero
orcytctBun UBIT umeer cxemy 1:1. Hanudue koneepTopa He Tonbko npeBpaugaet MBI 1:1
B 3:1, HO U MO3BOJIAET OCYIIECTBAATL paboTy Ha 6alnace B CHMMETPUYHOM peXUMe.
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Ha puc. 3.13 npuscacha cxema UBIT no cxeme 3:3. B omiuke ot cxembl Ha puc. 3.12
3/1eCh UMEETC 3apaHOe YCTPOHCTBO i ONTUMH3ANUH peXHMa 3apana aKKyMyJsaTop-
Hol Oatapeu u npcoOpa3oBaTes NOCTOSTHHOro Toka — Oycrep (booster DC/DC), noseo-
NA0WMH 00/1erunTh PadoTy BBINIPAMUTENS 32 CUeT CHWXKECHKUA TNyOUHBL peryjJupoBaHusl.
Takum oOpa3oM 00eCTICUHBAETCI MEHbIUWHA YPOBEHb FAPMOHHUUECKMX MCKAXEHUH BXOJ-
HOTO Toka. B HEKOTOPBIX ClyyasX Takyl CXEMY Ha3bIBAlOT CXeMOH ¢ TPOHHBIM npeodpa-
30BaHHCM.
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[IpuHUMITHANIBHO HET NPEAIOChUIOK BRIAEATh Takue cXeMbl B oTaciabHbid Tin UBII,
TaK Kak ocTaercs OOIIMM IJIaBHBIH NPUHIMI — BhIIPAMIIEHHE TOKA € €r0 MOCIeNYOUIUM
MHBEpPTHPOBaHHeM. PazyMmecTcs, B 3BeHe MOCTOSIHHOIO TOKAa MOTYT NPUCYTCTBOBATH Crila-
KMBAIOLIKC EMKOCTH, @ B HCKOTOPBIX ClIyuasix — jpoccellb (Ha CXeMax He MOKa3aHbI).
HUcrounuk paboTtaer no cxeMe 3:3 B mobom pexxume — npH pabote uepes uHBepTop (pe-
*#uM on-lin¢) u npu pabore Ha Oaiinace. Ilo oTHoweHUIO k MuTatowWEel cetu padbora B pe-
kuMe on-line siBIsiCTCS CUMMETPHYHOH, TorAa kak pabora Ha Gaitnace 3aBucuT oT GanaH-
ca Harpy3ok no ¢aszam. BrpoueM, cbanaHcHpOBaHHOCTb Harpys3ok mo (aszam B 11€pBYIO
ouepeilb BaXKHA [yl PapHOHANLHOTO HCIOIb30BaHUS YCTAHOBIEHHOH MOIIHOCTH CaMOro
MCTOYHHKA, a 110 OTHOLUEHHIO K MUTaloLeH ceTH HebanaHc no ¢asam npu pabote Ha Oak-
nace MOXeT nmposBUThL cebst Tonbko npu padore ¢ JAI'Y. Ho B 3ToM ciyuae pernaromum
OyneT He CUMMETPUS Harpy3KH, a €€ HeJIMHEeHHOCTb.

B HacTosiiee BpeMs i noebitieHus s¢dekruBHocTH (KITJ) npumensiercs komou-
HUPOGAHHAA CcXema, CYTb (PYHKUMOHHPOBaHHsS KOTOPOH 3aK/IIOuaeTcsl B CJIE/LYIONIEM.
BriacnsieTcst Avana3oH BXOAHOTO HaNMpsiAKEHUs, Kak npaBuio +6...10%, B kotropom HbI1
paboTaeT B Tak Ha3blBaeMOM SKOHOMHUHOM peXHMe (NepeXOojWT Ha CTaTHUeCKHH Oaii-
nac), a IpH BBIXOA€E BXOJHOTO HAIpPshKEHUs u3 3Toro auanazona UBII B TeueHue 2...4 Mc
NepexoJMT B pexuM on-linc. Co3By4HO C peKJIaMHBIM C1OTaHOM 3Ty T€XHOJIOTHIO MOXHO
XapaKTepH30BaTh Kak «jiBa B oxHOM». [Ipu ucnonssoanuu UBII1 B anckrpocersix, uMero-
IIMX 1TOKA3aTcAu KauecTBa 3ekTpodHepruu He Hke NOCT 13109-97, sta TexHo0rHs
JaeT CYIIECTBCHHOC CHIDKEHHUC MOTeph 3EKTPOIHEPTUH 3a CHET BHICOKOTO KO3 HUIHEH-
Ta HOJIE3HOTO JIEHCTBHS B 3KOHOMHUYHOM pexume. Bce motepu 3JICKTPO3HEPrHH B 3TOM
PeXHMC CBOJATCA K NOTEpSM B NMPOBOAHHMKAX W THUPHUCTOPAX cTaTHueckoro Oadnaca.
KITJ npu 5Tom npubnuxaercs k 98%.

OpnHako U 'y 3TOH CXeMbl HMEIOTCSl HCKOTOPbIe HEJIOCTaTKH:

- npu npuMeHeHud Takux MBIl B KauecTBC 1eHTpaln3oBaHHBIX B JIBYXYPOBHEBOH
cxeme Cb3 puanazoH Hanps:KcHUs, B KOTOPOM OCYHIEeCTBAseTcst paboTa B 3KOHO-
MHYIOM peXHMe, No/KeH ObITh MCHbIle auanaszoHa Hanpsukenus WUBIT Broporo
YpOBHs JI0 Iepexojia Ha nmuTaHue oT OatapcH, 4roObt He Bbi3BaTh mepexosia MBI
BTOPOTO YPOBHsl B aBTOHOMHBIH PEXHM;

— npy paboTe B 3koHOMUUHOM pexxuMe UBIT He 3amuuiaer BXO/IHYIO ceTh OT rapMo-
HUYECCKUX HMCKaXEHUH TOKa, BHLI3LIBAEMBIX HAIPY3KOH € HUMIYJbCHBIMH OJOKaMH
nutanus. Kak ciencteue, HcoOXoaUMO yBenHueHHE CEuCHHs HEHTpalbHOTrO Mpo-
BoAHuka Ha Bxoje UBIl u 3HauuTensHOE yBenmuuenue MomHocTH JI'Y (1o jaHHBIM
¢dupmbl APC [3], mourHocts JAI'Y nomkHa npeBblaTh pacueTHy1o MomHocTs MBI
B 6...9 pa3). [Ipu pabote UBII ¢ JI['Y cousmepumol MOLIHOCTH CleNYET CpeNCTBa-
mu koHpurypuposanus UBII uckiaouath 3KOHOMUYHBIH peKUM paboThI.

3.1.3. KoHcTpykTuBHOE ucnonHenue NbN

KoncrpyktuBHoc wucnoinHeHne WBIl ompenensercs ux HasHaueHHeM, HOMHUHAIbHOM
MOLLHOCTBIO U BpcMeHem aBToHoMHOH pabotwl. UBIT Gonbwoil v cpeaHelt MowHocTH



46 MABA3

MOOBIX TUIIOB COCTOAT U3 CUCTCMHOrO 6J10Ka U aKKyMyJsaTopHoi Gatapeu (puc. 3.14, a).
Cucremnslii 610k UBIT npencrasaser coboii mwkad (cabinet), B koTOpbli ycTaHaBJIWBa-
I0TCS BHLIIPSAMUTENb, UHBEPTOP U CUCTEMA YNpaBleHus, BKIOYas ny’abT. CUCTCMHBIN
610k nocTynaet Ha o0bekT B cOope U MOHTaxa Hc TpebyeT. Y UBII, BbllionHeHHbIX 110
THIY JBOHHOTO NMpeoOpa3oBaHusi, KOJHYeCTBO wKadoB cucTeMHOro 6J0ka 3aBUCHT OT
KOMILIEKTaMH BbIIpsAMuTens. KoMmmekTauuss BBINPAMUTCHS 3aBUCHT OT BbIOpaHHBIX
Mep 0 OTPaHUYEeHHI0 FAPMOHMYECKHX HCKaXCHHUH (cM. pasil. 4.5). MoryT ycranaenu-
BAThCS JONONHUTENbHbIE MKAadbl C |2-UMNYIBCHBIM BhINpAMUTENEM, QUILTPOM NMOJAB-
JIeHHsi TAPMOHKK, U30MpYoUIuM TpaHcdopmaropom. MBI, BbinonHeHHblE 110 TUTY OAHU-
HOYHOrO M JIeIbTa-NpeoOpa3oBaHus, AOTIONHUTENBHO MOI'YT HMETh TO/BKO HIKA(bl € H30-
JMpYIOLIUMH TpaHChOpMaTOpaMH.

Ab umeet Gonblryro Maccy (10 HCCKOJBKHX TOHH) M TIOCTaB/sieTCs B pa300paHHOM BH-
Jie: aKKyMYJATOpbI M mIkad akKyMynsTopHbIX Oatapeht (puc. 3.14, 6). Ilkadsl akkymyns-
TOpHBIX OaTapeil ObIBAIOT HECKOJIBKUX THIIOPa3MepoB, B 3aBUCHMOCTH OT CMKOCTH TIpHMe-
HAEMBIX aKKyMYJATOpOB U TpcOyeMOro BpeMeHH aBTOHOMHOH pabothl. B mikag ycraHas-
JIMBAIOTCS AKKYMYJIATOPBI M 321 THO-KOMMYTAIIMOHHBIH armniapar 3BeHa NOCTOSHHOTO TOKa
— 6ok pyOUIBHUK-NIPeIOXpaHUTeNb HNM aBTOMATHYeCKUH BblutodaTenb. MonTax Ab
Ha 00BbeKTe 3aKmodaeTcs B cOOpke akKyMyJIaTopoB B OaTapero M noawiodenud Ab kabe-
JIeM K cUCTeMHOMY OJIOKY.

a) 6)

Puc. 3.14. BHewnwuit Bua MBI 6onbluoii n cpeaHen MOLWHOCTH;
a) cucteMHsblid 6nok UBM un AB; 6) wkad AB (aKkyMynsaTopbl He yCTaHOBIEHb!)
(ucmouHux: MGE UPS Systems)

UBIT cpenHell MomWHOCTH MOryT pa3Mematbcd B oAHOM uikady Bmecte ¢ Ab
(puc. 3.15). Takas KOMIIOHOBKA NpHMeHsieTCs kak 6a3oBast komruiekTauus. [1pu neobxo-
JUMOCTH YBeTUYeHHsT eMKOCTH Ab ycTaHaBIMBacTCs NONONHUTENbHBIA WkKad Ab.
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Oxnaxnenvc UBII cpennelt u GonbLIOH MOWHOCTH SBJSeTCA NMPHHYJIHTENbHBIM H
BBITIOJIHAETCS BCTPOCHHBIMH BO3JYUIHBIMH BeHTHAATOpaMu. CyimecTBytoT Moaenn UBIT
C BOMAHBIM OxJiaxxeHneM. CHATbIE TEMIOn30bITKH OTBOAATCS U3 noMelmeHus UBIT cuc-
TEMAMH TIPUTOYHO-BBITSOKHOH BEHTHISAUMH MK MOIHBIMH KOHAMLIMOHEPAMH-OXJIaHTe-
nsamu (B kommaekT VIBIT He BxoasT).

WBI1 Manoi MOIHOCTH BBINONHSIOTCS B €JMHOM KOHCTPYKTHBC, COEpKaLIeM CoOCT-
BeHHO MBI n akkymynsTopryio 6arapero. BHewnwii Bua UBI1 ganHoro Tuna npejcras-
neH Ha puc. 3.16. B ciiyvae HeoOXOXMMOCTH NPUMENCHHS AOTIONHATENLHBIX aKKYMYsi-
TOPHBIX 0aTapci X NOMEWAIOT B aHATOTH4HbIH Kopryc. KoucTpykuus psna mopeneid
VBI] manofi MOLHOCTH MO3BOMACT MPOM3BOIMTL 3aMeHY aKKYMyNsTOpHOH Gatapen 63
OTKIFO4YEHHUs HAarpy3ku («ropsuas» 3amena — hot swap).

nyan ‘M%“W@mm»zm;mv ' Moﬂynb
ynpassieHus " npeoBpa3oBatenei
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PacnpegenutenbHan
” namens
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Puc. 3.15. BT cpeaHen MowHocTu ¢ coBMmeLLieHHon AB
(ucmoyHuk: Newava UPS Systams)

Puc. 3.16. BHewnuii Bug UBM (ucmounuk: APC)
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HUBIT manoi MOIIHOCTH BBINOJHSIOTCS TAKXKE B CHELMAIBHBIX KOpIyCax, BCTpauBae-
MbIX B CTaHAapTHbIE WiKadbl (TuopazmMep — 19”) a1 akTUBHOTO ceTeBoro o0opyioBa-
Huss U cepBepoB (Rack-Mount UPS, RM UPS). Takoii tun UBIl npencraBnen Ha
puc. 3.17.

Puc. 3.17. Bectpansaembiit BT ucnonHexua RM (ucmounuk: APC)

3.1.4. 3HepreTnyeckue MaccuBbl

Cpeau paccmotpenHbix THnoB WBIT cneayer BeiACNUTH Tak Ha3blBaeMble SHEPreTHUE-
CKHE MacCUBBI (power array). 3TO CpaBHHUTEJILHO HOBBIH THI YCTPOHCIB, NpPE/CTABIEH-
HBIM Ha pblHKe HauMHag ¢ cepenuHsl 90-X ronoB. BeinosHeHHbIE O TUIY ABOHHOIO Mpe-
obpazoBaHus ¥ npuHIUIYy u3bbiTouHOoCTH N+1 («ropsiuunii pezepsy), st UBIT npencras-
as0T cobod napamicnbHylo cuctemy Mmoayieid WUBIT B omHoM kopmyce (puc. 3.18),
HUMEIOLLYIO CIIOCOOHOCTEL NpO10KaTh paboTy NpH BBIXOJIE M3 CTPOs CHIOBOTO MOJY/s
(Monyns npeobpasoBatenei), Moy DaTapei Wi MOyl yIIpaBleHHUS.

Mogynw
batapeii OCHOBHOW U
pe3epBHbl
- Mogynu

ynpaeneHws

MNynet .-~
ynpasnexmus

Cunosble Mogynu

Jluuesasn naHenb
a) 6)

Puc. 3.18. SHepreTuyeckuii MaccuB: a) BHelWHuiA BuA; 6) coctas
(ucmouruk: APC)
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CwnoBoit Moxynb IIpejcTaBasier coboH 010K, cojiepKallinii BBIIPAMUTENb B WHBEPTOP,
YCTaHAB/IMBAEMBIN B KOPITYC 3HEPreTHYECKOTro MaccHBa IJIs NapasliebHoN paboTel ¢ Opyru-
MM CHJIOBbIMH MOIy/IsiMU. CyIICCTBYIOT pa3iiMiHbIC KOHUEIIIIMH YHEPTETHUCCKUX MACCHBOB:
¢ pacTpe €€ HHOH JIOrMKOH yNpaBieHus, ¢ IIEHTPalu30BaHHOH H30bITOYHOMN JIOTUKOH, C OT-
IeNIbHBIMK OaTapeHHbIMK MOYJIIMH M C COBMELIECHHBIMH CHJIOBbIMU 1 OaTapeHHbIMH MOJY-
namu. Ha puc. 3.19 nprBoauTCS cXeMa 3HEpPreTHYECKOro MacCuBa C LICHTPAJIN30BaHHOH W3-
OBITOYHOH JIOTMKOH YIIpaB/IeHUA U pa3/le]bHBIMU CHIOBBIMHU 1 OaTapeHHBIMH MOJYJISIMH.
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Puc. 3.19. Cxema 3HepreTU4ecKoro Maccmuea (ucmoyHuk: APC)

M3 cxembl BUOHO, UTO ITHTAHKE Yepe3 BXONHON BBIKIIIOUATENb [IOCTYIIAET Ha KaXAblH CHIIO-
BOM MOMYJIb, KOTOpBIC BIJIIOUEHBI MapaiienbHo. Ab cocTodT U3 HecKOJIbKUX OaTapCHHbIX
MojlyJleH, TakKe BKJIIOYEHHBIX MapajulelbHO. YIIpaBleHHE 3HEPreTUYCCKMM MacCCHBOM
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OCYLIECTBJISIETCS 110 LIMHAM YIPABJIEHHUS OT OCHOBHOTO U PE3EpBHOTO MOAYJEH ympasje-
Hust. Otkas moboro moayns He BoizbiBaeT octraHoBkH UBIT B nenom. Tpouenypa pemonTta
COCTOMT B 3aMeHe oTkasapluero 6soka 6e3 otimoucHus WBII («ropsuas» 3ameHa), kak
3TO 1OKa3aHo Ha puc. 3.18, 6. MHauKauus o HeHCIIPaBHOCTH BBIBOAMTCS Ha MyJbLT YIpas-
JIEHHa U Ha KOMMYHHMKAUMOHHBIA NOPT 414 Nepejauu B cuctemy MoHuTopuHra UBIT (cm.
pa3n. 7.1.1). CoTel JONONHUTCABHBIX YCTPOHCTB IpeHa3HAYEHbI JUIA paclIupeHHsS KOM-
MYHHMKaIHOHHHBIX U QyHKIHMOHANBHBIX Bo3MoxHocTel UBIT (em. pasa. 7.1.1).

B sHepreTuke noTpebsemMble U FeHCPUPYIOLINE MOIIHOCTH SBJISIIOTCS OJAHUMH U3 OC-
HOBHBIX TEXHHKO-3KOHOMHYECKHUX ToKa3arened. Ha ocHoBe MolHOCTEH CUIOBBIX MOAy-
JieH 3HEPreTHYECKUX MACCUBOB MOJKHO OLEHHMTH [ANpaBleHUS Pa3BUTHA DTOro MepCreK-
tuBHoro tuna WBII. OcHoBHblc paHHBIC Taba. 3.2 — MOUTHOCTH CUJIOBBIX MOyJiel U
CYMMAapHBIE MOLIHOCTH YTPOHCTB. DT JAAaHHBIC ONPC/CIAIOT TEHAEHUUHU PAa3BUTHSA THIIA
HUBI1, onHako He MOryT OBITE UCIOJIB30BAHBl KAK CIPABOYHBIC MATEPHATILI TI0 MOJEIISAM U
npou3BoauTesaM. CymecTByeT paj MOaelIcH, He Boluealuux B Tabuuny.

Tabnuua 3.2. MoWHOCTb 3HEPTreTUHECKMX MAaCCMBOB W CUINOBLIX MOAYNen

Ne MouwnoeTs, KBA
IIpoussoauTen Mojean

o/ YerpoiicTBo Moay.1
1 APC Symmetra 16 4
2 APC Symmetra RM 12 2
3 APC Symmetra PX 40 10
4 Liebert Nfinity 16 4
5 Meta Systemn HF Top Line 8 1
6 Meta System HF Top Line rack 4 1
7 Newave UPS Systems | ConceptPower/ Upgrade Line 120 40
8 PK Electronics US 9003 4.8 0,4
9 PK Electronics US 9001 144 1
10 Power Ware PW 9170 18 3

MoutHocTy cunoBeIX MoayJel nexat B auanasoue 0,4...40 kBA. C MomeHuTa noss-
JIEHUs1 3HEPreTUUECKUX MACCHBOB MO HACTOAIIEE BpPeMs MNPOCIESIKHMBAETCS TEHACHIHA
pOCTa MOUTHOCTH €IMHUYHOIO MOJIYJA. Y JeIbHBIE MOLIHOCTH CHIOBBIX MOJY/EeH B pac-
4eTe Ha eAUHUnY Maccel cocTaastoT 10 0,5...0,6 kBA/kr. KoHcTpykTHB SHepreTHuecko-
ro MaccuBa OJIM30K K CTAHAAPTHBIM TEIEKOMMYHHKALUOHHBIM LIKadaM, U OUYEBHIHO, UTO
npenes MOUIHOCTH OyAeT OonpeleliiThbCs MaccorabapuUTHBIMH [OKa3aTeNsiMH CHIOBOTO
MOAYJNS, MO3BONIAIOLIMMH IPOU3BOJAUTE €ro 3aMEHY OAHOMY-IBYM uejloBekaM. Molr-
HOCTB BCEro yCTpOHCTBA NpH HTOM He npeBbicHT 200 kBA. 3TOT nporHos aenaetcs u3 pac-
qeTa Macchl MoAy (He 6osee 60 Kr) U koJMuccTBA MOAYJICH B YCTpOHCTBE (10 5 LITYK).

Hapauiupanue MouHOCTEH DHEpPreTHUCCKMX MACCHBOB BO3MOJKHO MO CNEYIOUM
TEXHOJOTUYECKUM HAIpPaBIICH HAM:

— YBEJIMYEHHUE € ANHUYHON MOIHOCTH MOJYJIS;

— YBEJIMUEHHUE KOJIMUECTBA MOAYJIeH;

— MaclUTabUpyEeMOCThb YCTPOHCTB.



CUCTEMA BECMEPEBOWHOIO 3NEKTPOCHABXEHUSA 51

YBenuueHue eIHHHYHOW MOLIHOCTH MOAYJS NPH CYLUECTBYIOLIEH 3JIeMeHTHOH Gase
[POMBIIITIEHHON 3JIEKTPOHUKH NOTpcOyeT yBeJIMUCHUS Macchl M rabaputoB Monyns. Ta-
KOH MyTh pearu3oBaH B 2HeprerudeckoM MaccuBe APC Symmetra MW ¢ monysisimu 200
kBA (puc. 3.20). KonuuecTBo Moayaed B yCTPOHCTBC MOXKCT COCTaBJATh JIO 8, M CyM-
mapHast MoIIHOCcTh gocturaer 1600 kBA.

Moaynb
BBOAA/BLIBOAA
i
’ Moaynb
. npaBneHns
Cunoeoit ynp
MOoAyMb

Puc.3.20. DHepreTuyeckuit maccms Symmetra MW
(ucmounuk: APC)

KOHCTpYKTHB 3TOr0 yCcTpoiicTBa MO3BONACT MPOH3BOJAUTE 3aMEHY CHIIOBOIO MOIYJIA
110 YacTSAM, C BBIICTICHHEM BBIMPAMUTENS, HHBCPTOPA U JPYTUX KOMIIOHEHTOB ITpeodpa3o-
BaTesIeH B OTIE/BHEIE KOHCTPYKTHBHBIE dMeMcHTHI. [Ipolienypa 3amMcHbl MOAYIS NIPH Ta-
KOM KOHCTPYKTHBE He TpeOyeT NnpUMEeHCHHS CPCICTB MeXaHU3alllHy.

VYBenHYeHHE MOILHOCTH IIYTCM YBCJIIMUCHHUS YHCIIa MOJIYJICH pCajM30BaHo B YCTpPOH-
ctee PK Electronics US 9001 ¢ monynem momsocTeo 1 kKBA, 06imum ducsiom moaynei
10 144 U cooTBETCTBEHHO CyMMapHOH MoinHocTsio 10 144 kBA. Bonsmee konuuecTso
MOAyJell B YCTPOHCTBE TCOPETHYECKH BO3MOXKHO, HO MOTPeOyeT yBenuueHMs pasMepa
CTOMKH, YTO YCIOXKHHT YCJIOBUS MEPEBO3KU U MOHTaXa.

MacmrabupyeMocTs yCTpoHCTB HY AacTCA B NOACICHUK. P Mozerncii sHepreTHye-
CKMX MaCCHBOB MO3BOJISIOT OCYILECTBIATh KOMIUICKTAIIMK YCTPOWCTBA TaKUM 00pa3om,
YTO KOJIMYECTBO CHIIOBBLIX U GaTapCHHBIX MOJYyJIei MOXCT HaAXOJMThLCA B Pa3HBIX COOTHO-
mexusx. Takasg koMnaeKTanus NpUMENCTCs 1Jis CICAYIOWNX [ICIeH:

~ OCYLIECTBJIEHHS H30BITOUHOTO PE3epBHUPOBAHMA MO NpuHuUMny N+2 u Oosnce ans

NMEKTPONPHEMHHKOB € 0000 BBICOKHMH TPEOOBaHHMAMH K HaJCKHOCTH IJCKTPO-
cHabxeHus (cucreMbl 6€30MAaCHOCTH, TEXHHUUCCKHUE CPE/ICTBA OPraHOB IocyAapcT-
BEHHOI'O YNPABICHUS, TPAHCTIOPTA, OIIACHOIO MPOM3BOLCTBA, KPYNHBIC NIATEXKHbIE
CUCTEMBI U T.1);
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— KOMILTEKTaUMH HeOOXOAUMOH YCTAHOBIIEHHON MOLHOCTH;

— kommiektaiui Ab ¢ GonpinM BpemenemM aBTOHOMHON PaGoTBI.

MaciuTaGupyemMocTs MOXKeET OCYILECTBIATECS B MpeAenax OJHOrO yCTPOHCTBA, MpH-
YEM KOJIMYECTBO CHJIOBBIX U GaTapeiHbIX MOmyneH MOxeT ObITh ONPEJCNCHO € YHeTOM
AATBbHCHIIIEr0 0YKOMIJIEKTOBaHHS MPH PACIIMPEHUH COCTABA MIIU KOJIUTECTBA HIEKTPO-
NPUEMHUKOB. Py Monenel sHepreTHUecKHX MacCHBOB MO3BONISET BKIIOYATh 3HAYHTE -
HO€, TEOPETHYECKH HEOrPaHU4EHHOE KOJMIECTBO YCTPOHCTB napanicisHo. [Ipu 3ToM co-
XpaHAKOTCs BCe (yHKIMM, XapaKTEPHBIE /IS IHEPreTHIeCKOro MaccHBa (B NEPBYIO oue-
pemp — «ropsdasy 3amena). OCylecTBlIeHUe MacuTaGHPOBaHHs 3aKIiOHaeTes B BLIGOPE
MOILHOCTH MOZYJISl WM €AMHUYHOTO yCTpOHUCTBa. [IpH 3TOM MOXHO nono6pats cymmap-
HY10 MOLIHOCTb YCTAHOBKH € TOUHOCTBIO 10 OJIHOTO MOJyJIs, 00ecrequs pe3epBUpOBaHUE
N+1I ¢ MunumanbHOH u36bITouHoCThI0. Ha puc. 3.21 nokasansl npuMepsl MaciuTaGuposa-
HHUS HCPreTHYECKOIO MacCHBa B COCTaBe €AMHUYHOIO ycTpoicTBa (puc. 3.21, a, 6) u na-
pajiensHOe BKIKOYEHHE yCTpOUCTB (puc. 3.21, ).
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Puc. 3.21. MacwuitabupoBaHue 3HepreTuyeckux MaccuBoB
(ucmoyHuk: Newave UPS Systems)

OKOHOMHS CPENICTB, 3aTPauMBAEMbIX HA PE3ePBUPOBAHHE, BBIPAXKAETCA B ONTHMH34-
UMK BpIOOPA MOUIHOCTH (M COOTBETCTBEHHO CTOUMOCTH) €IHHHTHOIO MOy U COCTaB-
JIAET HECKOJIBKO NPOIEHTOB OT CyMMAapHOH MOLIHOCTH BCCH YCTAHOBKH.

JHEPreTHYECKUE MACCHBBI MO3BONAIOT OGECTEYUTh BBICHIYIO CTCIEHb 3ALIHTHI Ha-
IDY3KH H ABJISHOTCS HAUIYYIIHM PELICHUEM AJIS IOCTPOCHUS OTKA30YCTONUHBBIX CHCTEM
AEKTpocHabxeHHs. B mocnesHue rogpl HOMEHKIATYpa HCPICTHUECKMX MAcCHBOB 110-
TIONIHUNIACh MOJENSAMU Pa3HbIX MPOU3BONMTENEH W ONpENeNuIach TCHEHIIHS PacIIupe-
HUS TPOU3BO/ICTBA DHEPIETUYECKUX MACCHBOB. DHCPICTHUYCCKUE MACCHBEI BBIMYCKAIOTCS
B JMaNa30He MOLIHOCTEH, NOKPBIBAIOUIEM NMOTPEOHOCTH B CO3aHUH OTKA30yCTOWIMBOM
cucTeMbl GecrnepeGoHHOro 3MeKTpOCHaGKeHUs MpaKTHueeKu MoOoro 3aanus. TexHuue-



CHUCTEMA BECMEPEBOMHOIO 3NEKTPOCHABXEHMS 53

CKHE BO3MOXKHOCTU COBPEMEHHBIX TEXHOJIOTMH H HOMEHKIIaTypa BbINyCKaeMOH nposyk-
wun UBIT knacca sHepreTHyeckux MacCHBOB JalOT LIMPOKHE BO3MOXKHOCTH BbIGopa 060-
PYZOBaHHS 1O 3aJaHHBIM TEX HUKO-9KOHOMHYIECKHM TOKa3aTeIAM.

3.1.5. TexHuuyeckne XapakTepuCTUKU UCTOYHMKOB
6ecnepeGOMHOro NUTaHUA

Jlo Hactosimero Bpemenu B Poccuiickoit ®@eneparuu nefictsyer F'OCT 27699-88 (Cran-
napt COB 5874-87) «Cuctembl Gecricpeb0oiHOrO MUTaHUA TPHEMHHUKOB MEPEMEHHOIO
Toka. O6mue TeXHHYeCKHe ycaoBUs». Tak Kak OCHOBHbIM HaszHaucHMem CBO saBnsercs
MEeKTpOCcCHabKeHHe MHPOKOMMYHUKAIIHOHHOTO obopyaoBaHus, TpeboBanua k MBIl Ha-
psifly ¢ peKOMEHJTAIUAMHU CTaHapTa ONPEeISIOTCS CIEAYIOIHMHU GaKTopaMu:

— XapaKTepHCTUKaMH OJI0KOB NUTaHUS 000pylOBaHuUs;

— obecreuenteM HaleXHOCTH MEKTPOCHAGKEHHS DU HEKPUTHHUHBIX aBapHsX U He-

ucrpapgocTax B camot CB3;

— obecnedecHUeM NEKTPOMATHUTHON COBMECTHMOCTH.

Ha puc. 3.22 npenctaBncHbl 061aCTH HOPMATBHOTO QYHKIIHOHHPOBAHUSA U 001acTH
OTKa30B U c60€B UMNYJIHCHBIX OJIOKOB IINTAHUS B 3aBHCUMOCTH OT HaNPSDKEHHUS M BPCMe-
HH HapyLIEHHSs DIIEKTPOCHAGKEHHS.
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Puc. 3.22. O6nacTi HopMansHOro OyHKLIMOHMPOBaHUSA, 0TKa30B 1 cboes
UMNyNbCHbLIX 6N10KOB NUTAHUA
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Tpebosanus TOCT 27699-88 npcacrasnedsl B Tabin. 3.3, koTOpas MOXKeET NOMOYb B
BeiOope UBII. Hexotopsie siueliku B TaOnuile He 3amoiHeHbl. ITO 03HAYAET, YTO CTaH-
JapT He perfiaMcHTUpYeT JaHHBIN napameTp, a npu Beibope UBII cnenyer pykoBoacTso-
BaTbCsl TEXHUYCCKHMHU YCIOBUSIMM Ha 3aliuilaeMoe obopyroBaHue. Macca u rabapHThl
YCTpOHCTB JOIDKHBI OBITh NPUHSATHE BO BHUMaHUE NPU pa3pabOoTKe CTPOMTENBHOIO 3aja-
Hus Ha pazmewlenue WBIIL, onpeacncHUU IIpUrogHOCTH MOHTaXHBIX [IPOEMOB M Harpy-
30uHol cnocobHocTu nepekpriTuil. KITJ uMeer cMmbicn cpaBHUBaTh npH BbiGope WUBIT
onuMHakoBoro Tuna. KomuuectBo mapamnensuo pabortaoumx WBII BaxHo npu BeiGope
000pynoBaHHs ANS CO3JaHUs OTKa30yCTONYUBOM CUCTEMBI NCKTPOCHAOKEHUS.

Ta6nuua 3.3. Xapakrepuctuku NBMN no NOCT 27699-88

ITokazarens 3nauenue, %
Crabunuzanus HalpsoKkeHus 5
Crabuim3zaigis 4aCTOThI +2
I'apMOHMYECKHC HCKAXKEHH S 5
Ouabtpanms BU-umnynscos —
Bxoauoi cose —
TanpBaHH4ECKas pa3BsI3Ka —
KoneGauus HanpskeHus Ha BXojie -15...+10
KoneGauus yacTOTH Ha BXOAE £2
I[Teperpy3ouHas cnocoOHOCTE (B TeyeHue 15 MHN) 110
KonuuecTBo arperaros, pabOoTaoLyx apauie;Ibio

Ha npaxruke npousBonutcnu WBII mpenocTaBnsioT noctatouHo Gonbiuoid o6bem
TEXHUYECKHX XapaKTepHCTHK BbINyckaeMoi npoaykuuu. B tabn. 3.4 npusoasTcs Haume-
HOBaHHS U He0OXOqHMble KOMMCHTapUH K XapakTepucTukam MBIL

Ta6nuua 3.4. Xapakrepuctuku NBN

XapaKkTepuUcTHKA [ Onucaunue

O6mue JaHHBIE
HomuuansHas mousocts MBIT 6e3 yuera KITJ u
3apszga Ab

Homunazbhas BeixogHas MoHocTh MBIT [KBA]

HoMuHanbHas BbIXOAHAsS MOUIHOCTDL OAIOTO
moayis UBIT [kBA]

HoMunannlias MOLIHOCTb OIHOTO Moayns
JHCPICTHYCCKOr0 MacCcHBa

Konuuectso MBI, Bx:ouacMbix Ha
lapasi;ienbHy o pabory

Makcumansiioe ko;ingectso MBI, skmouaemoe
napanjienpio

Cxema UBIT

Yucio dasz Bxoa/Beixoy (1:1; 3:1; 3:3)

KoanyecTBO MOyJIEH, BKIKOYAEMBIX Ha
napa:iicibHyo pabory

MakcumaibHOe KOJIMUCCTBO MOAY:IeH B YCTpOHCTBC
W.IH B Ipyfie

KITA npu narpyske 100% B pexume on-line %]

Kak mpasu:io, ykaseiBaeTes /i1 pabOTBI Ha
AKTHBHYIO HaIPY3Ky

Teriosbiaesieinie UBIT mpu Harpyske 100% u
3apshreHHbIx Oarapesx [Br]

TerioBoiaeacHue ¢ yuerom KITJ u 6¢3 yyera
sapsga Ab

TernnoBblACIIEHHE OIIOr0 MOALY.IS IIPH HArpy3Ke
100% u 3apshxeHHBIX Oarapesx [BT]

To xe. AT OJHIOTO MOAY. 1A DUCPIETHYECCKOro MacCruBa
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Ta6nuua 3.4 (okoHYaHue)

XapakTepucTHka

Onucanne

YpoBeHb akycTHYecKOro myma [ab]

BCHD I [IPH HAIPY3K o A TOSHIMH
Ypogel Ma IIpH ¢ 100% accTo 1 m

Tun 6arapeii

Cw™. pazn. 3.3

[Inagarouiec HanpsbkeHue Oarapeit [B 11ocT.ToKa|

Harnpsikeiive Ha 0aHOM aKKyMmy:istope (suciike)

MakcumansHbi# TOk 3apsaa Oarapeii [A]

MakcHMalbHBIH TOK 3apsia /1 JaHHOIO TUMa 6aTa-
peit (JlomyckaeT pery.IMpoBKY)

Konu4ectBo Oarapeii 12 B

KosndecrBo akkyMynsiTopoB (siucck) B Ab

Haaunune crarnueckoro baitrmaca UBIT

Ja/uet

Hamnune mexanudeckoro 6aiinaca UBI1

Ja/mer

Haymuuc cratudeckoro 6aitnaca mMoay:1s bl

Ja/uer

YcToiuuBOCTb K Teperpyskam B pexxuMe Oaiinaca

Yka3piBacTcsa B % kK HOMHHAIIBHO#N MomgHocTH MBI

Bpemst niepexoaa ¢ Gaiinaca Ha HHBCPTOp

Makcumalisloce BpeMs

Pabounii ananazox Temucparyp [°C]

Y kazbiBacres jyist paborsl npu Harpyske 100%

Temneparypa xpaHeHHst/TpaHciopTupoBkH [°C]

VkazslBacTcs st cUeTeMHoro Gitoka usau moayis MBI

Bxoansie

napamMeTpbi

Homuuanshoe Hanpsikenve [B)

HoMHIanbHOC BXO/II0€ HaIIPOKCHUE

JlvanazoH H3MEHCHHS HaMPSHKEHUS

Jluamnaszon BX0HOI0 HampsXKeHHUs 0c3 NMepexoja B aB-
TOIIOMHBIH PCKHUM

Jlnana3oH usmMeHeHHs 4actoThl [[i]

be3 nepexona B aRTOIOMHBIH PCXKUM

Ko puument MOIHOCTH

KoyddunuenT MOWHOCTH MM COSQ

$opma notpcbnsieMoro Toka

Jlas UBLL cpeteit 1 60:1b110H MomHOCTH — Beeraa
CHHYCOHW/1a-TbHAs

Boixoansi

¢ {1apaMeTphbl

HomunaasHoe Hanpsokenue [B]

HoMunanniioe BbIXOA110¢ HAPSHKCHUE, J01YCKAET pe-
TYJHPOBKY

Pa3bpoc nanpsokeHus [%]

OTk;101eHHE HAIIPKCHHS 0C3 M3MCIIEHHS HArpy3KH

Pa3bpoc HanpsxeHus (IpH M3MEHEHHMH HArpy3KH
0...100 1 100...0%) [%]

Crarvdeckuii ¥ iMHaMUYECKHIT XapaKTep H3MCHEHHS
narpysku (8 Tom urenc 100%)

BeixogHas sacrora ['n]

YkasniBaeres 1151 paboThl B ABTOHOMHOM PeXKHMe

Pas6poc uactotsl [%]

B aBroHOMHOM pexnme, 6¢3 H3MEHCHUS HArPy3Kku

Kpect-daxrop

JonycTuMoe OTHONICHHE aMILIMTYAb! K AeHCTBYIOIE-
MY 3HauCIIHIO TOKA HATPY3KH

Teperpy3ska [%]

JIOIIOJIHUTCIIBHO YKA3BIBACTCS BPEMS HICPCIPY3KH

Komvynnkanuo

HHbIE BO3MOKHOCTH

10 Ans MOHHTOPHHIA M 32KPBITHS CCPBEPOB

Kak mpasuiio, o151 UBIT masioii u cpeaHeii MowuocTH

Hannune SNMP-anantepos

Ja/ner

KoMMyHHKatMOHHBIH TOPT (MHTCILICKTYanbHbIH U
CYXHM€ KOHTAKThl)

Jla/ner

OyHkuus 3xeTpeHHoro orkntodeHus (EPO)

Emergency Power Off (3kcrpennioe oTkmouciue
uyTanms)

®ynkuua koopavHanuy padorsi ¢ AI'Y (Gen on)

[porpamyuposanme 3apsaga Ab, 6:10kupoBka Oaiinaca
1 Ap.dyukipnu no curnaay «JAI'Y B pabore» (Gen on)

MaccoraGapuTHble nokasareiu

Crangaprssic pasmepsl UBIT (HIXBxT') [vm]

Huist cucremuoro 6ioxa UBII 6e3 du:ibrpos u
TpanchopMaTopoB

Pasmeps! 6arapciiHbIX mkados (LHxBxT) [mm]

Pazmep barapeiinbix wkados, MOryT ykasbiBaTbes
HECKO:IbKO THIIOPa3MEPOB

Macca UBII 6e3 6atapeii [kr]

Macca cucremuoro 0:;10xka MBI

Macca moayast UBII [kr]

JLis dHepreTHUCCKUX MAaCCHBOB
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B mpunoxenuu 2 npuseneHsl xapakrepuctukd MBI1 HeCKONbKHX MPOU3BOAUTENEH B
COOTBETCTBHH ¢ popmoi Tabu. 3.4.

Xapakrepuctkd UBII B nepByio ouepens NpeacTaBisi0oT UHTEpEC 1)1 NIPOSKTHPOB-
ILIMKOB, NMOCKOJIbKY OHH TNPHHHMAIOT TEXHHYECKHE peILeHHs, HalpaBleHHble Ha obecne-
HyeHHEe TpeOOBaHUll 3a1aHHs Ha NIPOEKTHPOBaHHE. 3aKa3UHKy OCHOBHOE BHUMAaHHE CIIEAY-
€T yJensTh NPeAoCTaBIeHHIO UCXOAHBIX JaHHBIX, COCTaB KOTOPBIX NPUBENEH B pa3. 3.6.

3.2. Cucrembl NOCTOAHHOrO TOKa

Hapsny ¢ UBII cyiiectByloT cHcTeMbl IIOCTOSIHHOIO TOKa, IPeAHa3HauYeHHbIE I DIIEK-
TpocHaBXKeHHs CPEJCTB CBA3M H TeNeKOMMYHHKauMi. McTopHUIecKd CHCTEMBI MOCTOSH-
HOT'O TOKa BeIyT CBOE HA4ajo OT CHCTEM MHTaHUS MOCTOSHHOIO TOKA aHATOTOBBIX Teje-
¢oHoB. 3TH cucTeMsl obecneuuBatoT ATC nocTosuHbIM HanpskeHuem 24, 48 unu 60 B
€ BO3MOJKHOCTBIO PabOThl B aBTOHOMHOM pexxume B TeueHHe 4...8 d. Tlo kinaccudukanuu
OCT 45.55-99 «CucreMbl ¥ yCTAaHOBKH MUTAHUS CPEACTB CBA3H B3aumoyssasanHoOH cetH
cBs3u Poccuiickoii ®epepanyu» pasinyatoT OydepHbie CUCTEMBI TUTAHUS — CUCTEMBI, B
COCTaB PE3EPBHOM 11eNM KOTOPBIX BXOAMT Garapes, BBIBOIBI KOTOPOH MOCTOSHHO COCIH-
HEHBI C Harpy3Ko#, U CHCTEMBbI IUTaHUS C OTAEJeHHOH OaTapeei, B cOCTaB pe3epBHOH 1te-
NIH KOTOPBIX BXOIAT GarapeH, BbIBOABI KOTOPBIX TNPH HOPMAllbHOM PEXUME paboTHl OT-
KJIOUEHBI OT Harpy3KH ¢ MOMOIIbK) KOMMYTHPYIOLIEr0 yCTpOHCTBa.

CoBpeMeHHbIE CHCTEMBI NOCTOSHHOTO Toka [9, 10] (3a uckioueHHeM cHCTEM KpyIl-
Hbix ropoackux ATC) oGecrniedHBatoT NUTaHue HanpskenueM 24, 48, 54, 60, 110, 125 B
NIOCTOSHHOIO TOKa H PacCUHTaHbl Ha MOIIHOCTh JI0 HECKONbKO AecaTkoB KBT. Cucrema
CTPOHTCS N0 MOAYJIbHOMY MPUHIMNY (pUC. 3.23) U BKIIKOYACT CIEAYIOILIHE KOMIIOHEHTHI:

— BBITIPSAMHTENY;

— YCTPOHCTBO yIpaBJIeHUS H KOHTPONIsA (KOHTpOILIED);

— aKKyMYJIATOpHY1O 6aTapelo;

— 3aMMTHBIC YCTPOHCTBa (pa3MbIKaTeNlH 6aTapen);

— yCTpOHCTBa pacrpelie/IeHUs IOCTOSHHOTO TOKa;

— kouBepropsl DC/DC (npeobpa3oBaTen HaNpsHKCHHS MOCTOSHHOIO TOKa);

— MHBEPTOPBI.

Buinpsimumens — ycTpoiicTBO, NPOH3BOsIIEE MPEOOPA30BaHUE NEPEMEHHOTO BXOAHO-
o HalpsHKeHUS B MocTosHHoe. THNOBEIE BRIXOAHBIE HANpsukeHUus — 27(24); 54(48) B.

Yempoiicmeo ynpaenenus u koumpons (KoHmpoaiep) — MHUKPOIPOLECCOPHBIA MO-
ayne cucreMel PMS (Power Management System), oCyIICCTBIASIONMH KOHTPOJIb H
ynpaBlIeHHe CHCTEMOH.

3awumnoe ycmpoticmeo (bamapeinviii pasmvikamensb, YCMPOUCMEO OMKIIOYEHUs]
NpU HU3KOM HANPSXCEHUU) — YCTPOUCTBO, MPOU3BOAILIECE OTKIIOUEHHUC, KOT1a HalpsxKe-
HUe GaTaped mocTuraer MuHHManbHo monycrumoro (Low Voltage Disconnect, LVD).
310 NpenoTBpailacT DIyOOKYHO Pa3psaaKy 6arapeH, KOTopas MOMKET MPUBECTH K BBIXOLY
6arapen u3 crpos. LVD MoxeT ObITh OTAEIBHBIM MOIYJIEM, YCTPOHCTBOM WK BXOIUTD B
COCTaB CHCTEMBI.
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Yempoticmeo pacnpedenenus nocmosHHO20 moka — OJHA WM HECKOJIBKO PO3ETOK
JUTS TOJKJTIOYEHHS HArPy3KH, OOBIYHO 3aIMIEHHbIX NPEAOXPAHHTEIIMH UIH aBTOMATa-
MH. MoryT ObITh BHITIOTHEHBI B BUZIE NAHENH, NIOJIKH WM HIKada.

Konsepmop DC/DC (npeobpazosamenb HAnpAaxcenus nOCMOSAHHO20 MOKA) — Tipe-
obpa3oBaTenp MOCTOAHHOIO HANPSHKEHUst JUTS TIHTAHUS Harpy30K, HOMUHAJbLHOE HAmps-
KeHHE KOTOPBIX OTJIMYAETCS OT BHIXOJHOrO HANPSHKEHUS BhIIPAMUTENEH.

DC/DC
KOHBEPTOPbLI
Ycrpo#cteo
ynpaBnexus un
KOHTpONs
@«
- x
— 2
Binpsamutenu [ = e
|| T
~ e Pacnpepenu-
S ‘ TensHoe
= ycTpoicteo 1 —
2 WHeepTopbl
& 3awurHoe
o ,
= CTPOVCTBO =
c yerp -
AV
2
A
v EY
[=%
———— e [
= «
o
batapesn ~ —

Puc. 3.23. CTpykTypa cucTembl NOCTOAHHOTO ToKa
{ucmoynuk: APC)

[Tpu HeoOxomumocTu ofecrieyeHUs pe3epBUpPOBaHUs NMUTAHUS MOTpeOUTENEH nepe-
MEHHOTO TOKa CUCTEMbl KOMILIEKTYIOTCSE UHBEPTOPAMM.

MonynbHbll IPUHLUN TIOCTPOEHUS CUCTEM NOCTOSHHOIO TOKA, TAK XK€ KaK U JHED-
TeTHYECKHX MACCHBOB, [103BOJIAET OCYHIECTBIATH OTKA30YCTOWYHBOE 3JIEKTPOcHAbMKe-
Hue norpedurened. KOHCTPYKIMS CUCTEM NOCTOSHHOIO TOKA BBHINOIHAETCS KAK OTKpHI-
TOM B CTOMKax (CTaTHBax), Tak M B CTaHAapTHhIX mKkadax TUnopasmepos 19" u 23"
(puc. 3.24).

OxnaxaeHue Ans CTATHBHOrO HUCMOJNHEHHS MOXET ObITh KOHBEKLIMOHHBIM, a s
wKapHOro UCTIONHEHUS — NPUHYAUTCIBHbIM. TEION36bITKY JOKHBL YAANATHCS U3 T10-
MEIIEHUH aHAJIOTHYHO TOMY, KaK 3TO AejaeTcs s MOMEIIeHUH, riae ycranosinens! UBII.
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MaHens
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Puc. 3.24. BHelUHWIA BUA cUCTEMbl MOCTOAHHOTO TOKA
(ucmounuk: APC)

3.3. AKKymynsTopbl

Uctounuku GecriepeGOHHOTO 1MTaHUs Pa3NUYHBIX TUHOB U CUCTEMBI HOCTOSHHOIO TOKa
cojlepxKar akkyMmy:1atopuyio 6atapcio (AB). B UBII mamoii MoiHoCTH 0Ha MOXeT OBITH
HpENCTaBIIeHA e MHHUUHBIM akkyMy:isTopom. UBII cpenneii u 60npII0i MOLIHOCTH H CHC-
TeMbI TIOCTOSHHOTO TOKa 00opyioBatbl AB, cocTaBlcHHON U3 pa3iHYHOrO uucna (3aBU-
CHUT OT MOJIEJIM) aKKYMYJIITOPOB, COOpaHHBIX B 1I0CNEN0BATEBHEIC [IEH0YKH, KOTOpPhIE B
CBOIO OY€pe]ib MOTYT BKJIIOUATLCS NapajlieNIbHO AT YBETHUEHUs eMKOCTH ADB.

[TonaBnsiowree 60nbIIMHCTBO Gatapeil KOMILIEKTYIOTCS TePMETUUHBIMH HEOOCIyXu-
BAEMBIMU CBUHIIOBO-KHUCJIOTHBIMU akkyMmyinstopamu (Valve Regulated Lead Acid,
VRLA), ucnonp3yromuMu npuHnun pekomOuHanuu ra3os. barapen VRLA He Boigens-
10T BOJIOPOA LIpH HOPMAJIBHBIX LIUKJIAX 3apsja -paspsia.

[IpousBoauTE N HIpEJIAraldT HECKOJBKO CTAHAAPTHHIX KOH(UIYparuil KOMIIEKTOo-
BaHHUs CBOMX alllapaToB HA OCHOBE OJHOrO-BYX THUIOB IepMETHUHBIX HeoOcnyxuBae-
meix Oatapcil. [IpousBoaurens Garapeu onpeacnsercs (pekoMeHayeTcs) GUpMo, npous-
Bogsied MUBI1 u cucreMpl MOCTOSAHHOIO TOKA.

ITo knaccudukamuu EUROBAT (Accoruanus BeIyi[UX €BponedCKUX MPOU3BOIUTE-
Jiell akKyMyJISTOPHBIX OaTapel) pasIu4aloT uCTBIPC KaTeropuu akKyMyNsTOpHBIX Gara-
peH, XapaKTCpU3YHOLIUXCS B ICPBYIO OUCPCAD CPOKOM HX OXUIAEMON CITyKOBL:
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— 10+ years (10+ ner) — kateropus Beicokoii uenoctaoctn (High Integrity); npume-
HAETCA B OOOpYNOBaHHM, Ile HEOOXOAMMa BbICOUANINAs CTeNeHb GE30MacHOCTH
(TEICKOMMYHHKAIIHOHHBIE LEHTPbI, aTOMHBIE IEKTPOCT2HUHHU, HedTenepexayu-
BalOILIME KOMIUIEKCHI U T.1.);

— 10 years (10 net) — xareropus Buicokoro ucnonsenus (High Performance); npak-
THYECKH TIOBTOPSET NPEJIBIAYILYH KATETOPHIO, ONHAKO TpeGOBaHHs K UCTIOIHEHHIO
H HaJIeXHOCTH HECKOIIBKO CHUIKEHBI;

—5-8 years (5-8 ner) — Karteropus obuero npumerenus (General Purpose); mpak-
THYECKH TOBTOPACT NPEABIAYLIYIO KaTerOpHIO, OAHAKO TPCOOBAHUS K HCIONHEHHIO
H HaJIeXXHOCTH MEHCC CTPOrue;

— 3-5 years (3-5neT) — KaTeropus CTaHAAPTHBIX KOMMCPUECKUX TIpMMeHeHHH (Stan-
dart Commercial); IpUMeHseTCS B CTALMOHAPHBIX YCTAHOBKAX H OCOOEHHO TIOIY-
napHa B HebonpuMx MBI

Crienyer OTMETHTD, YTO peasibHBIH CPOK CITYXKOBI aKKYMYJIATOPHBIX GaTapeii cyiwect-
BEHHO 33BUCHUT OT YCIOBUH HX DKCIUTYaTAlMH U MOXKET 3HaYHUTEeNIbHO OTIMYAThCS OT Iac-
NOPTHBIX AaHHbIX. K yucny nanbonee BaxHpIX HakTOPOB, BIHAIOWMX HA NPOAOIKHTENb-
HOCTb DKCITyaTanuH Garapeu, OTHOCATCS:

~ TEMIICPATYPa OKPYKalLel cpebl;

- KOJIM4€CTBO NPOLIEAIIHUX IIMKIOB 3apsaa-pa3psna;

— CTENEeHb 3apsKEHHOCTU GaTape.

OcHoBHBIE NapaMeTpb! OaTapei:

— Tun 6arapei (kak npasuno, VRLA);

— paboyee HanpsDKeHHE GaTapeu;

— MMHMMAaJIbHOE HampsKeHHe Garapcu;

— €mKocTh Gatapeu (amnep-uackl [A4], BONbT Ha sueiiky [B/aueiika]);

— TEMIIEPATYPHBIE XAPAKTEPUCTHKH.

Temneparypa, ans KOTOpo# ykasbIBalOTCsl MapaMeTpsl B cnicurduxanuy, 25 °C. Eciu
TeMIepatypa cpefibl noHmwkena 10 20 °C, eMkocTs GaTapeH cnefyer yBeTHduTh Ha 4%, ec-
m TeMneparypa yBenuuuBaercs Ha 10 °C, cpok ciyxObl akKyMyJNSTOPOB COKpayaercs
BIIBOE, HEB3Upas Ha Kareropuio. OTcioa clenyer, uro Haubosiee KPUTHYHBIC TPEGOBAHHS K
napamMeTpam oKpyxatowed cpeant nomenicaus MBIl u cucreM noctosHHOro Toka npemb-
ABMACT aKKymynsTopHas 6arapes. Co BpeMcHEM eMKOCTb Garaped namaeT. Bpems, xoraa
batapes umeer Tombko 80% HauaTbHOR €MKOCTH, ONpPeEENSeT OKOHYAHHE CPOKA CIIYXKOBI.
Pazunna B 20% He y4uTbIBaeTCS NPOM3BOAUTENEM NPH YKA3aHHH TIaDaMETPOB GaTape, T.e.
AKKyMYJISITOPbI OJTHOrO THIIZ MOTYT O0Na;iaTh CMKOCTBIO, cocTaBnstomeil 80% oTHocu-
TEIbHO KATANOXKHBIX JAHHBIX, U TIPH 3TOM CUHTATHCH KOHIUIIMOHHBIMH.

3.4. OCHOBHbIe NPUHLUIMbI NOCTPOCHUA CUCTEM
G6ecnepebonHOro anekrpocHabxeHus s3naHun

Iloctpoenne cucrem GecriepeOOHHOr0 3MEKTPOCHAOKEHHS MOXKET NPOU3IBOJAUTHCS IO
Pa3sMMYHBIM CXEMaM B 3aBUCHUMOCTH OT TPEOOBAHUH K Hale)KHOCTH PabOThl CUCTEMBI, KO-
MM4ecTBa U MOLLHOCTH IOTpeOHTENEH, CTPOUTENBHO-APXUTCKTYPHBIX 0COOEHHOCTEH 3/1a-
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HHH, yCJIOBHil pasMeLieHust OCHOBHOro obopyznosanus Cb3 u HekotopbIx apyrux ¢akro-
POB, olipeJe/sieMbIX 3aJaHueM Ha IPOEKTUPOBAHUE U pe3yibTaTaMy pabouero [poeKTH-
poBanua. B cooTBeTCTBUHM CO CNOXHBILEHCA TeXHHYECKOM MpakTHkoH co3gaHus CBbD
MOXKHO BBIJICJIUTD JBE TPAAHLMOHHBIE CTPYKTYPhI CHCTEM — PACIPEAENICHHYIO U LIEHTpa-
Au30BaHHYIO (JIOKaIbHYIO) [4, 6]. B pacnpedenennoiu cucmeme CB3 (puc. 3.25) anexkrpo-
[pHEMHHK (111 HeOoJbLIAs IPYINIa IEKTPOIPHEMHHUKOB) [I01y4YaeT NUTaHHE OT OTAeJb-
Horo (nokanbHoro) UBIL. lenmpanusosannas cucmema (puc. 3.26) cTpoutcst Ha OCHOBE
onHoro wim Heckonbko MouHeIX MBI, Ha puc. 3.25 u B nanbHelineM pasznuyHble u3odpa-
xenus BT orpaxalor paznuuns B KOHCTPYKTHBHOM HCIIOJIHEHUH H MOIIHOCTH.
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Puc. 3.25. PacnpenenenHas CB3

[TpeumynecTBaMu paciipeneneHHON CHCTEMBI ABIAIOTCS:

— OTCYTCTBHE HCOOXO/IMMOCTH IepeaAciKH KaOCcIFHOM ceTH Mpu HCIOIb30BaHUH «po3e-
TouHbIx» UBIT (MBI Manoit MOITHOCTH, BKIIIOYaeMble HEMOCPEICTBEHHO B PO3ETKY);

— NMPOCTOTA Hapal¥BaHUs MOIMHOCTH U M3MeHEeHUs KOH(Urypalluy;

— OTKJIIOUEHHE TOJILKO 4acTH CHCTEMEI MpH oTka3e ogHoro UBIL u yctpaneHHe mo-
CJe[CTBUH OTKa3a IIPOoCTOM 3aMeHOH MOBPEXIEHHOr0 HCTOUHHUKA;
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— OTCYTCTBHC HEOOXOAMMOCTH BBIJIEJIEHUS CTIELHATIbHBIX TIOMEIEHHH IS pasMellic-
Hus UBII.

Henpoctatkamu pacnpeneneHHOH cHCTEMbI ABIAIOTCS:

-- HeatdheKkTHBHOE HC0Ib30BaHNe ycTaHoBIeHHOH MomHocTH UBIT 13-3a HeBO3MOX-
HocTH obecTicucHUs HOMUHAJIbHOH 3arpy3kH Bcex WBII;

~ BpPCcMs aBTOHOMHOH paboThl Bcel cHCTeMbI He ABisieTcs OOLMM /1 BCEX Harpys3ok;

~ HCIOCTATOYHAs Meperpy304Has crocoOHOCTb CHCTEMBI NPH MOAKIIOYEHHH JOMOJI-
HUTEIbHOH Harpy3ky WM KOPOTKOM 3aMBIKaHMM B lienu Harpy3ku ogHoro MBII,
3TOT HEJIOCTAaTOK He ABJISETCS CYIIeCTBEHHbIM U TIPOABIAETCS PENKO;

~ nipu ucnoab3oBanun UBIT ¢ pexxuMamu pabotsl off-line unu line-interactive gaxe
npu cOanaHCHPOBAHHOH CHMMETPUYHOH HAarpyske B HEHTPaIbHOM MPOBOIHMKE
BO3HMKAIOT TOKH, 3HaYeHUS KOTOPBIX MOTYT MIPEBOCXOIUTh 3Ha4€HHs TOKOB B (a3-
HbIX MPoBoAHMKax [11]; 3TO ABICHME PHUBOAMT K TIEPErpy3Ke HeHTPaJILHOTO MpPo-
BOJHHKA M YXYJUICHHIO JIEKTPOMarHHTHON COBMECTHMOCTH.
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[TpenmyiecTBaMu LieHTpajin30BaHHON cTpyKTyprt CBD sBnsioTes:

-~ 2(pdeKTHBHOE HCIIOJIBL30BAHUC ycTaHOBIEHHOH MomHocTH MBIT u emkoctu Gara-

peit;
— YCTOHYHBOCTH K JOKaJIbHBIM MICPETpy3KaMm;
~ BO3MOXHOCTh YBEJIMYCHHUS BPCMCHHY aBTOHOMHOH paboThl 33 CYET OTKJIOUEHUS MC-
Hee OTBETCTBEHHLIX NOTpeOHTeNledl B COOTBETCTBHM C TAaK HA3BIBAEMEIM ILIAHOM
«aerpajanim» CHCTEMBI;

— HCKJIIOUCHHE IIePCTPY3KH HEHTpasIpHoOro MPOBOJHMKA HA y4yacTKe OT BBOJA [0
HBIT.

HengoctaTkoM LCHTPa.IM30BaHHOH CHCTEMbI SBIISICTCS BEPOSATHOCTH OOMETO OTKaza
M3-33 HCHCMPABHOCTH PacpccIMTeNIbHOH CCTH OccrnepeboiHOro 31eKTpocHabKeHUS
unu camoro UBIL

B unctoMm BH/Ie Kaxkaas W3 IPHBEAEHHBIX CHCTEM NMPHUMEHSAETCS NOCTATOYHO PEaKo.
HMcnonn3oBaHUC 1ICHTPANM30BAHHOM CHCTEMbL 1EJ1€CO00PA3HO I DJIEKTPOCHAOMKCHHS
060py10BaHUs, BBIMOIHAIOLICTO €/IMHYIO 33/1a4y M COCTOSILEr0 U3 OJHOPOAHBIX MO Ha-
3HAYCHHIO M HAJICAKHOCTH DJIEMCHTOB (M3[aTe/IbCKHE KOMIUICKCHI, TEJEeKOMYHHMKAIHOH-
HbIE LEHTPH H T.N). THHHYHBLIMH NPHIOKEHHUAMH PacrpenesieHHON CHCTEMBI SBIAIOTCA
a/IMMHUCTPATHUBHBIC YUPEHJICHHSA, B KOTOPhIX 60/IBHIOC YHCIIO MEPCOHATIBHBIX KOMITBIO-
TEpoB paboTaeT B pe>xuMe pabouux CTaHIMHA ¢ 0ObEeAHHEHHEM WM 0e3 00beAMHEHUS HX
B JIOKQJIbHYIO BBIUHCIHMTENBHYIO CCTh, & TAKXKE CPABHHUTCIBHO HEOOJbIIME OPraHU3aLHH,
PasMENIaoIMCcs B apeH/[yCMbIX TOMCLIECHHSX.

Ha npakTHKe 4acTo NpUMCHSIOT 08YXypOGHeEyIo cucmemy, KOTopas MpeacTapiser
co00M KOMOMHALIMIO 1IEHTPaJIM30BaHON H pacnpeneeHHoi cucteMst (puc. 3.27).

Ontumusanus ycranosneHuo Moumocty MBIT H cooTBETCTBEHHO CTOMMOCTH 060-
PYIOBaHHA COCTOUT B BbIICIICHUH HAHOOJICC OTBCTCTBEHHBIX NOTpeOuTENeH, KOTOPEIE OY-
AyT HojTy4aTh 3ickTpocHabxenune oT MBI manoi mowmuoctn (MBIT «sTOporo yposus»),
MOCJIe0BATEILHO MO/IKIIIOYEHHBIX K 1[eHTPaM30BaHHOH cucTeMe. Llessio mByxyposHe-
BOTO PE3EPBUPOBAHHS ABJISACTCA 3AIMTA TAKOTO 00OpynOBaHHs, KaK, HAMpUMep, Gaiino-
BRIC CepBEPHI H Hanboniec OTBETCTBEHHbIC pabounc cTaHuMH ynpasicHus JIBC, kommy-
HUKAIIHOHHOC 000PY10BAHHE, CHCTEMBL CBA3H, OT 00ECTOUMBAHUS BCIEACTBHE aBAPHIA B
3NIEKTPHYCCKOH CCTH BHYTPH 31aHMS, BHI3SBAHHBIX JIOKAJILHBIMH MOBPEXIEHUAMH — KO-
POTKUMH 3aMbIKAHHSIMH HIIH NCPCrPY3KaMU (B TOM UHCIIE B CETH OccrnepeGoHHOro nek-
TpocHabxKCHHS, NOAKMIOYEHHON kK ocHoBHOMY MBIT).

[TosiBnienne SHEPreTHUCCKUX MACCHBOB MO3BOJISCT OPraHM30BATE HIEKTPOCHAGKEHHE
Mo UEHTPATH30BAHHOW CXeMe, pasnenns 00opyaoBaHHe N0 GYHKLUHMOHANBLHBIM U TeppH-
TOPHABHBLIM Ipyrnnam. Paboure CTaHIMM 3AIMHMLIAIOTCS MO LEHTPAIM30BAHHON cXeMe B
macuiTabax 3naHus. KoMMyTalMOHHbIE IIEHTPhI, CepBEpbl M TEIEKOMMYHHKAIMOHHOE
000py10BaHHE 3AIUMILAIOTCSA JHEPrETHYECKMMH MACCHBAMH MAJIOH U CPeHENH MOLIHOCTH
B MacmTabax TENCKOMMYHHKAIIHOHHOHN (cepBepHON) CTOMKH HITH TEXHOJIOTHYECKOTO T10-
MCILEHHUS.
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Puc. 3.27. [IsyxyposHesas CB3D

3.5. PacuyeT mowHocTM cuctem GecnepeGoiHoro
3NeKTpocHabXXeHUs 1 CUCTEM NOCTOSHHOIO TOKa

Bri6op xonkpetHbix Mmoxeneit BIT mis nmpocktupyemoit CB3 npoM3BOJMTCS Ha OCHOBE
pacueTta noTpediseMoil MOLHOCTH Harpy3KH 1 MporHo3a €€ pocta B OyAyIeM.
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Pacuem mowinocmu HBII ocyniecTBisieTCA 10 TAKUM PACUETHERIM U 33/1aBaeMbIM Ma-
paMcTpaM, Kak;

— MOLLHOCTE Harpy3Ku;

— K03((PULIHEHT MOLLHOCTH HATPY3KH;

— ITYCKOBBIE TOKH NOTpeOUTEICH C MOILHOCTBIO, COM3MEPHMOH ¢ HOMHHA/IEHOH MOLU-

HocTrio MBI,

— Bpems aBTOHOMHO#H paboTel UBII;

- BpeMs 3apsaaKy OaTapen;

— TpeGoBaHHs K HAZIEKHOCTH.

Kak nipasuno, B 3aaHiy Ha MPOCKTHPOBAHKC 33JA0TCS CIEAYIOUINC AAHHBIE;

-- MOIUHOCTD HArpy3KH;

-~ XapakTep Harpy3Ku;

— BpeMs aBTOHOMHOH paboTet UBIT.

[pu pacuete neob6xomumoil MouHoctd UMBII, BkmoyaeMbix B napamieNbHbii KOM-
ILIEKC, YUUTBIBAETCA, YTO NMpH oTKaszc oaHoro VbIT MowHOCTE OCTABILMXCA AOJKHA CO-
OTBCTCTBOBAThL MOIHOCTH Harpy3kd. [lanHoe TpeGoBaHue BhIpaXkacTcs 3HaueHHeM N+1,
rjae N — konuudectso MBI, obecneunBaroninx npoaobkenne padotel CbD npu oTkasze
o/iHoro. B npocreiiieM cnydac N=1, oqHaKko 1ipM 3T0M B HOPMaJbHOM pexXUMeE KaXKIbii
u3 MBI Gynet 3arpyxen Toneko Ha 50%. Tax kak 3arpyska MBIT na 100% nuwaeT cuc-
TCMY BO3MOXHOCTH YBeJIHUeHHS MOLHOCTEH Harpy3KH ¥ OrpaHHYMBacT NMEPerpy30uHyo
CMocoBGHOCTE, @ ¢ yMEHBIIEHHEM HArpy3KH yMeHbmaeTcs KO3 HUIMCHT MOJC3HOTO Aeii-
creust IBIl u Bo3MOXXHO nosiBNeHHe HEeMMHCHHBIX McKaxeHud Ha Bxoac WBII, pauwmo-
Ha;JIBHOM MpeAcTaBnsgeTca cucteMa, coctosmas 13 dyeTeipex MBII, kaxasiii U3 KOTOpbIX B
M000M pCeXHMC 3arpyxell He Oonee ueM Ha 75%. [IpakruyeckHi OMBIT MOATBCPIKAAET
1iesgecoobpa3HocTs Takoro peliieHus. [1py 3ToM Ko3(h(HHUIMEHT HCMONL30BAHUSA UCTOUHU-
KOB OecricpcOOHHOTO MUTAHHA PACCUMTBIBAETCS MO CICAYIOILEMY BRIPAXKEHHIO:

N
N+1’
riae N — MUHHMalbHOE KOJHUECTBO paboTalolHX altnapaToB B rpynne; Ui CAUHHYHOrO
annapata N = 1.

Acno, uto K, <0,75. B 3aBHCHMOCTH OT pacueTHON CXeMbl, HATPY3KH U CTEMEHHU Tpe-
OoBanMi K ToutlocTH pacueToB K, MoXeT npuHMMATE apyrHe 3HaueHus (6once 0,75 He
peKoMelllyercs), MOCKoNAbKY NpHBeAcHHAs (opMyna onepHpyeT TONBKO KOJIHYECTBOM

YCTAHOBIICHHEIX YCTPOHCTB.
YcranosneiiHas MouinocTs YIBIT cooTHOCHTCS ¢ pacueTHOH MOLLHOCTBIO HATPY3KH Sp:

Susn =S /(K, x N).

IlIkana nomuHaneHeix MowHocTed MBIT nuckpeTHas, clie/JoBaTeNLHO, BLIOHMpaeTCs
Oixakiuee Gonblee 3HaAUEHUC Sygr. PacueT Sp conpsbkeH ¢ HEKOTOPBIMH TPYTHOCTAMH,
MOCKONBLKY HOPMBI MPOSKTHPOBAHHS HE ONpeleNsoT y/elbHble MOIIHOCTH HAarpy3ok
cpe/icTB HHGOPMATH3ALMH U TCICKOMMYHHMKAUMH. Be1oMCTBCHHBIE HOPMEI NPOEKTHPO-
sanusg BCH 59-88 npuBoasaT 3HadeHHs 111 TEPMHHAIBHBIX YCTPOHCTB U Gonsiinx DBM
(M3HiH(PeHMOB), UTO He MOAXOIUT /U KOMIBIOTEPHEIX ceTeH M 00pabaThiBalOIMX LIECH-

K, =0,75
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TpoB. JIna pacuera MOLIHOCTH HAarpy3Kd KOMIIBIOTEPHOH CCTH MOXHO I0JB30BAThCA
YAETEHEIM [OTPEGNEHHEM, BHIPOXKAEMBIM B BA/M®, HIH MOLIHOCTBIO OJHOTO paBoyero
MecTa (pabouei cranimun) [BA]. B [12] npuBoauTcs 3HaueHHE yAenbHOro NMotpedieHus
40 B/m’ nns onsoro 3Taxa u 30 BT/M 115 HCCKONBKHX 3Taxceil unu Beero 3aanus. Ipu
CAHMTAapHOH HOPMe 6 M’ HA OJHO ABTOMATH3WPOBAHHOE paGouee MccTo MonyyaeM 240 u
180 Br/M” unn pu ko3dduimente MowHocTr pf = 0,7 — 340 u 250 BA/M’. B nocnen-
HEe BpeMs ¢ IIMPOKHUM HCIO0Nb30BAHHEM PAbOUNX CTAHIMHA M NEPCOHANBHRIX KOMIIBIOTE-
poB Ha Oa3e Pentium 4, a Takxke MOHHUTOPOB C AMaIOHaJblO 19" HaMETHIICA HEKOTOPBIN
poct notpednsiemoi MourHocTH. OHAKO €CTh OCHOBAHHs MOJIAraTh, YTO 3TO BPEMEHHOE
ABJIEHHE, [IOCKOJBKY MOHHUTOPEI HA 0a3e MeKTpoHHO-Ty4YeBRIX TpyOok (DJIT) nocrenen-
HO BEITECHAIOTCS IUIOCKMMH xuaKokpucTannndeckumu (OKK) aucrineamu. Ha puc. 3.28
MOKa3aHO H3MEHEHHE BO BPEMEHH YENBHBIX MOIIHOCTeH Harpy3ku [12].

BT/M"A

40 1 e

30 +

YaensHoe notpebnexHne

: : —+ + —
1980 1990 2000 2010 Foabl

Puc. 3.28. NporHo3 anekrponotpebnenus uHdopmaunoHHoro oucHoro o6opyaosaHus
(ucmoyHuk: CSS Index)

Pacuer MOLIHOCTH HArpy3kH KOMMBIOTEPHOH ceTu TpebyeT Takxke yueTa Koddodu-
IMEHTA UCMOJIL30BAHNS sl MEPCOHATIBHBIX KOMIIBIOTepoB. KoadduuneHT ucnonn3ona-
uus K, xapakrepusyeT OTHOUICHWE YUCNIa JIEKTPONPUEMHUKOB, HaXOAAMIMXCA OHO-
BPEMEHHO B paboTe, K 00LIeMy KOJIMYECTBY OJHOTHIHEIX 3JEKTPONPUEMHUKOB, yCTa~
HOBJICHHEIX HA 00beKTe. B HOPMAaTUBHOM NOKYMEHTAMU TAKUX CBEJCHUI He PUBOAUT-
¢s. VI3 onbita 3KCIUTyaTallii MOXHO ONpeaendTh 3ToT koddduuuenr kak 0,7...0,9 — nna
sraxa u 0,4...0,6 — nna 31anus B nienom. HeoO0xoammo 3ameTtuts, uto K, 3aBUCHT OT
pexxuma paboThl U Ha3HAUCHHUs 31aHUS (MHHUCTEPCTBO, OPUC KPYNIHOH KOMMNaHHH, O13-
Hec-LieHTp u T.4.). KoadduuueHT ncnonn3oBaHnus cepBepoB, KOMMYTAIMOHHEBIX II€H-
TpoB OnM30K K enuHuue. Onpenenenue Ko3dduiuenTa ucnonb3oBaHus Ha 3Tarne co-
CTaB/ICHUS] TEXHUYECKOTO 3aJaHWsl — BAXXHBEIH MOMEHT B COBMECTHOH J€ATENbHOCTH

3-— 6499
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noapsAaYMKa M 3akazuuka. [Ipu ero 3aBeiieHny MowHocTs UBIT Takke okaxercs 3aBbi-
IIEHHOM, U HHBECTULIMU B 000py10BaHME CTAHYT H3NIMIIHAMU. 3aunxenue K, npusener
K repuunty MoutHoctd Ch3.

Bei6op 3aiMTHO-KOMMYTAIIMOHHOTO 000pYAOBaHUS (ABTOMATHYECKHX BBIKJIIOYATE-
JIed, BBIKIIOYATEIEH HArpPy3KH, pyOWIBHHKOB W MPEAOXpaHUTENEH) A MOIKIOYEHHSA
UBIT ponmxen mpousBoauThes ¢ yuetroM KII/I, TokoB 3apsna Gatapeil U yCcTaHOBIEHHOMH
momHocTH KBI1. BeiGop HOMUHANBHBIX 3HAYEHUH 3aUIMTHO-KOMMYTALMOHHOTO 00opy-
JOBAHUS 10 YCTAHOBJIEHHON MOLIHOCTH MO3BOJISET B Cllyyae HEOOXOMUMOCTH MONHOCTERIO
Harpy3uth cucteMy. Kak 6u10 otMeueno Beite, KI1J{ a1 TexHoJIOTHH IBOIHOTO mpeod-
pazosanus He npesbiaeT 0,93. Tok 3apsna 6atapen UBIT ¢ BpeMeHeM aBTOHOMHOM pa-
6otet 10...15 mun He npeseimaer 10% HoMuHansHOrO ToKa UBIT B pexxume on-line. Ot-
CHO/Ia HOMHUHAJILHEIN TOK 3aUATHO-KOMMYTALMOHHOTO 000PYAOBaHUA 1)1 [TOAKIIOYEHNA
MBI sriaucnsetcs no Gopmyic

Low =(Sp/n+0,1S,)/3U,

rae Uy — dasHoe HanpshxkeHue; 1 — K03 GUIHEHT MOJIE3HOro AeHCTBHSL.

Pacuem cucmemsr nocmoannozo moka pa3duBaeTcs Ha pacyeT Oaraped W pacyer
BeITPAMUTENS (ucTouHuK: APC).

Pacuem bamapeu
1. PaccunThiBaeTCs MOMIHOCTD HArpy3KH KaK CyMMa MOLIHOCTEH OTAeJIbHEIX dJIeK-
TPOMPHEMHHUKOB!
PHarp= Puarpl + PHarp2 +...
2. OnpenensieTcs KOJIMYECTBO AUEeK (AKKYMYIATOPOB) GaTaped UCXOAS U3 TOro, 4TO
HampshbkeHWe Ha Oarapee O/DKHO ObITh PABHO HAMPSDKEHUIO MUTAHUS HArPY3KHU:
N= Uﬁa‘r /Unl{
3. BriuncnseTess MOIIHOCTE SAUYEHKH MPU 3aAaHHOM BpEMeHU PaboThi;
Ps= Puap/N.
4. Ecim ucrione3yercs M JMHeek, To 3HaYEHHE MOLITHOCTH OIMPe ASIIAETCS U3 BRIPAKEHHUSA
Py.= P, /M.

Pacyem evinpamumens
1. Onpeaensiercs Tok 3apaaku O6atapeu I, Mcxons us 10% kaTanoxHoi eMKOCTH.
2. PaccuuTriBaeTcsad MaKCHMAabHBIH U MUHAMAJILHEIH TOKW HArpy3KH:

Iu max — Ipez + Umin /Umax X InM + In‘ra

Iu min — Umin /Umax X Ipea + In‘r )
7€ Iy min ¥ Iy max — MUHUMAIBLHBIA 1 MAKCUMAJILHBIA TOKU SIUEHKH IPH MUHUMAJILHOM U
MaKCHMAaJbHOM HAMPSHKEHUAX HA UEHKeE; L, — TOK HArpy3Kn pe3sHCTHBHOIO XapaKTepa,
3aBUCAIIMA OT HapsXKeHUS; I, — TOK Harpy3KH ¢ MOCTOAHHOIN MOILHOCTBIO, 3aBUCALMH
oT HanpsbkeHust; [, — Tox Harpy3ku ¢ I=const, He 3aBucsAmii oT HaNPsHKEHUS; Upin —
MUHUMAJIEHOE HAMPSHKEHUE AYEHKH; Umax — MAKCUMAaIBHOE HAMPSKEHUE SYEHKH.
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3. BeruncrsieTcst cyMMapHBIH TOK BEIIPAMHTENEH:
IcyM = I6a‘r + Imax .
4. OnpenensieTcsi HOMHHANBHBIH TOK BBIIPSMHUTENS (KOJIMYECTBO BRIIpAMHUTENCH
Nauup 3203€TCS):
Isbmp = IcyM /Nm,mp .
5. UToropoe KoIM4YeCTBO BEIMPAMHUTERCH BEIOMPAETCS C yUETOM PEe3epBUPOBAHHA!
N = Nyarp + 1(2,3...).

ITpu pacuete kak UBII, Tak B cucTeM NOCTOSHHOTO TOKA YUHTHIBAETCSA Pe3epBUPOBa-
mre no npuHuuny N+1. Kak panee oTMeuanocs, Takoi npunnun nocrpoenus Cb3 u cuc-
TeM MOCTOSHHOTO TOKA MpeAHa3HaueH i1 0OecledeHHsi OTKa30yCTOHYMBOH pPabOTHI.
OGecneuenne OTKa30yCTOHYHMBOM pabOTEI JOCTHraeTCs He TONBKO YBEIHUEHHEM YCTa-
HOBJIEHHOH MOIIHOCTH, HO M Pa3/INYHBIMH CXEMHBIMH pelleHHSIMH.

3.6. O6ecneyeHre OTKa30yCTOMYUBON paboThbI

HenpephbIBHBIH XapakTep TEXHONOTHYECKHX MPOLIECCOB B HHPOKOMMYHHKAIMAX U HEOO-
XOAMMOCTb COXPAaHEHHS H 3amMTe HHQOpMaIMH 00yCIOBIHBAIOT TPeOOBAHHUA K HALEK-
HocTH (PyHKIMOHHPOBaHHS TexHHUecKHuX cpencTB CBD. ITockobKy Hae)XHOCTE paboTrl
00opy10BaHHS KOMIBIOTEPHBIX CeTeH M KOMIUIEKCOB CBA3HM HEPa3phIBHO CBA3aHA C JJIEK-
TpocHabxXeHHeM, TpeOyeTcsl IPHHATHE CMIEUMALHBIX Mep N0 00ecNeueH 0 Hale)KHOCTH
pa6otrl CBD.

HapnexXHOCTBL CHCTEMBI — COBOKYITHOE MOHSATHE, BKIHOYAIOLIEE BO3MOXKHOCTEL MpPO-
JOKeHHsl pabOThl CUCTEMBI B LIEJIOM JaXe MPH BO3HHKHOBEHHMH HEMCIPABHOCTEH (OTKa-
30B) €€ >JIEMEHTOB, JIOKAJIM3aLHI0 MECTa 0TKa3a 3JIeMEHTa CHCTEMBbl M BOCCTAHOBJICHHE
MCXOIHOH paboTOCOCOOHOCTH MyTeM 3aMeHE! Wi nyOJIHPOBaHMS OTKA3aBLIETO d1eMeH-
1a. JlocTikeHHe TpeOyeMBIX MOKa3aTelled HaleKHOCTH 00eCleunBaeTCsl MPUMEHEHHEM
COOTBETCTBYIOIIMX TEXHHUYECKHUX CPEICTB, OPraHM3aIlMOHHBEIMH MEPONPHUATHAMH H OIe-
PaTMBHBIMH NEHCTBHAMH 00CITYKHBAIOLIETO [TepCOHANa

B CBD 0Tka30ycTOHYHMBOCTL JOCTHIAETCS 33 CUET IPUMEHEHHUS IBYXYPOBHEBOH CcXe-
MBI JIeKTpocHA0XKeHus ¥ H30uITOuHOCTH KoMmmulekca WBIT (npunimn N+1). CymHocTs 1
MpeUMyLIECTBA ABYXYPOBHEBOH CXeMEl OBLIH pacCMOTpEHH BhIlIE (M. pUC. 3.27).

[TpopomxeHne paboOTEI CHCTEMBI B LIEJIOM, AaXXC MPH BO3HHKHOBEHHHM HEHCIIPaBHO-
cTelt (OTKa30B) €€ JJIEMEHTOB, JOCTHraeTCs Pe3epBHPOBAHHEM €€ BaKHEHIIHMX dJIeMeH-
10B, B HaweM ciyyae MBI1. Momneie tpexdasnrie MBI1 nomkuul GyHKUMOHHPOBATE B
napauieIsHOM KOMIUIEKCE.

Lenelo o0venunenns Heckolvkux UBII B napannensnuiit komnaekc swnserca obec-
nedyeHHe pabOTBI KOMIUIEKCA B 1ejoM NpH oTkade oxHoro u3 MBII. CrpykTypa mapai-
NETLHOTO KOMILIEKCa H300paxeHa Ha pHC. 3.29.

Komnnuectso UBIT paccumTeiBaeTcs TakuM o0pa3oM, yTOOHI B Cllyyae BeIXOAa H3
CTpOst OHOTO M3 HCTOYHHMKOB (Ha puc. 3.29 — UBII 3) ocrasumecs B pabore Moriu
obecnieurBaTh NUTaHHe Harpy3kH (npuHuun RPA — Redundant Parallel Architecture —
M3ORITOYHAS NapanselbHas apXUTeKTypa).

3‘
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- VBN 1
Mutanne Harpy3aka
vBen 2 * -
—t vBMn3

Puc. 3.29. NapannenbHbin komnnekc UBN

Bo3MoxxHBI ABa BapHaHTa NOCTPOEHUS NapauIeNbHOIO KOMIUIEKCA:
— [0 LEHTPAIM30OBAHHOH CxeMe (C BELAEICHHEM CTaTHUECKOIO Mepekiovarelis o0-
XOJHOM Lenu Oaiinaca B Buje 00be AMHUTENILHOTO OJI0KA);

— M0 ACLCHTPAIU30BAHHOM (MOLYILHOH) CXeMe — Oe3 00beAUHUTENBHOTO OJI0Ka.

eHtpanu3zoBaHHas cxeMa TpeOyeT YCTAHOBKH OOBEAWHHTENLHOro OJIoKa, paccyu-
TAHHOTO Ha CYMMApHYIO BBIXOJHYIO MOIIHOCTE Kommiekca. MoayieHas cTpyKrypa
(puc. 3.29) no3BoseT NpH HEOOXOAMMOCTH HAPACTUTL KOMIUIEKC, no6aBisas HoBrle UbBII
K yXe YCTaHOBJICHHBIM. B CoBpeMeHHEIX napauielsHelx komriiekcax UBIT npumensior-
sl MOZTYJIBHBIE CXEMEI.

VnpasiieHue LEHTPATM30BAHHON U MOJYJIEHOH CTPYKTYpPOH MPOM3BOAWTCA MO NPUH-
LMY pacnpeAeieHHOH JIOTHKH, T.e. 0e3 LIEHTPAILHOTO YIIPaBIsomero 3seHa. Takum o6-
Pa3oM, MAKPOMNPOLIECCOPHEIE OJIOKA CHHXPOHH3ALWHA paboThl NapaJuIelEHOTO KOMIUIEKca
B kax oM UBIT nonHOCTRIO PaBHONPABHEL, H OTKIIOUEHHE MO0 BEIXOJ U3 CTPOS OJTHOTO
u3 WBII He npuBoauT K notepe paboTOCMIOCOOHOCTH KOMIJIEKCA B LENOM. Takas cxema
MO3BOJIAET TAKXKe MPOU3BOANTL TEXHHUYECKOE 00CIy)UBaHHE U peMOHT Mmoboro UBIT He
TONBLKO 0€3 OTKJII0UEHHS Harpy3KH, HO U € CoxpaHeHneM OecrniepeOoHHOro J1eKTpoCcHa0-
xeHus. bojiee npeanourdTelbHAa MOAYJIBHAA NapajuleNbHas CTPYKTypa 0e3 o0beuHH-
TEJILHOTO 0J0Ka C pe3epBUPOBAHHEM LIMHBI YIPABIEHHS (AHAJIOTHYHO IHEPreTHYECKOMY
MaccuBY Ha puc. 3.19) [13].

Hapsny ¢ napamnensHoii cxemoit Cb3 cymiecTByer nocredosamensnan cxema. B ta-
Knx cucremax pesepsupoBanne MBI mocturaercs 3a cuer BKIIOUeHHA Ha BXoj Oaiinaca
pesepsroro UBII. Peseps HaxoanTCA BO BKJTFOUEHHOM COCTOSIHWH, HO HaIrpy3KH HE HeCeT U
He y4JacTByeT B pabote rpu nepexoe ocHoBHLIX MBII B aBTOHOMHEIH pexxum. Ha puc. 3.30
npHBeAcHa nocneaoBareinHasg cxema CbD ¢ pesepBupoBanueM o JnHuy Oaiinaca.

Takoe pelreHre MOXET OBITh NPOAUKTOBAHO APXUTEKTYPHBIMH OCOOEHHOCTAMH 00B-
€KTOB, KOTIa B CTApOM 3AaHHHM HEMOCTATOUHO MECTA JUIA PazMelieHUus napauielbHOH
LEHTpaJIN30BaHHON cucTeMHl OecnepedoiHoro nuranua. MBI, HenocpeacrBeHHo pabo-
TAlOIINE HA HArPy3Ky, pacnpeAcisAioTCaA Mo 34aHUI0 (B 00mieM cllydae — [0 3TaXaM) B
HeOOJIBIINX, CMeLHaNbHO NMPHCIOCOONEHHBIX TOMENIEHHAX,
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Harpyska 1
BN 1 >

Harpyaka 2

MNuTtanve nBn 2 e

rpyska 3
VBN 3 Harpyska

Y[ y[ v

PesepBHbi
nbn

Puc.3.30. NocneposartensHas cxema Ch3 ¢ pesepsuposaHuem no nvHum Gannaca

Ha puc. 3.31 u3obpakeHa TpaJulIMOHHAS cXeMa TIOCIEIOBATE/ILHOTO «TOpsAyYero pe-
3epBUpOBaHUs». Takue cxeMbl HCTOPHUECKH ObUIH MEpBHIMH HA NMYTH CO3JAHUS OTKAa30-
YCTOMYMBBIX CHUCTeM, HO nocie mnosBleHus cucTeM RPA oTouuin Ha BTOpo#H milaH no
MpUYAHE HATTMYHS PAJa HEAOCTATKOB, KOTOPhIE OTCYTCTBYIOT B MapajllelIbHEIX CUCTEMAX,

Beixoa pesepBHOro
nen 1 BN

Mutanne

Harpysxa
BN 2

Bbixof, ocHOBHOro UBM

Puc 3.31. Cxema nocneaoBaTesnibHOro «ropsyero pe3epsuposaHus»

Hpu npoexTupoBanuu npeanouTeHue CleAyeT 0TaAaBaTh MapauielbHeIM U JBYXyPOB-
HeBBIM (M30BITOUHBIM) cxemaMm CBED. Bropoii yposers CBD 0THOCHTCS K OTBETCTBEHHBIM
paGouuM cTaHUUAM, Qaill-cepBepaM, aKTHBHOMY CETEBOMY M TeJIEKOMMYHUKALHOHHOMY
obopynoBanuto. [Ipu cocpeaoToueHHOM pazMeneHUH 3TOro 000pPyA0BAHUS €r0 JIEKTPO-
cHabxeHue obecrieynuBaeTcs ¢ mpuMcHeHneM BriesieHHoro UBIT cpenseit MomHocTH (10
40 xBA) B couetanuu ¢ npoctsiMu pesepBHoiMu UBIT Tuna off-line. Takoe peweHue B
COYETaHHU C JIOTIONHUTEILHBIMU TEXHHUECKUMHU CPeICTBAMH, MO3BOJIAIOIIMMH OCYIIECT-
BIATE pe3epBupoBanue MBI sToporo ypoBHa, npencrasnser coboil 0TKa30yCTOHYUBYIO
cucteMy OecniepeGoiiHoro nutanus. B kadecTBe HanGoliec MPOrpecCUBHOTO PELLEHUS MO
CO3/1aHUIO OTKa30yCTOHYHBRLIX CHCTEM clleayeT pekoMennoBars CBD ¢ npumMeHeHueM uc-
TOYHHUKOB GecnepebGoiHOTO MATaHUS KITacca SHePreTUYECKOTO MacCHBa.,

Homumo nmpumencHus napamiennHslx KoMruiekcos MBI u sHeprernuecknx maccu-
BOB B HacTOfALICe BpeMs HAaUMHAIOT NPUMEHSTh CXEMHBIE PEIIEHUS, 3aMMCTBOBaHHbIE U3
«BOJIBILIONHY SHEPTEeTHKH W MO3BOJIAIOLIME OCYHIECTBIATEL 3JIEKTPOCHAOXKEHUE Harpy3ok
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rpynnsl A ot aByx HesaBucHMeix MBII. VerpoiicTBa, mo3ponsiouide pealn3oBaTh 3Ty
cXeMy, MOJIy4YHMJIH Ha3BaHHe «H30BITOUYHBIA mepekimovartenw» (redundant switch). Yer-
POMCTBO UMEET CPABHHUTEILHO HeOONBUIYIO MOIHOCTE M O3BOJISET [MUTATL CEPBEp WIIH
KOMIUJIEKT ceTeBoro obopynosanus. Pexomenayercs noakmoyvare WBII, paGoraromme Ha
H30BITOYHBIA MepeKTioyaTellb, K PasjMYHBIM IPYIIOBEIM JIHHHUAM, XeJlaTeJbHO OT Pas-
HBIX CEKUHMH rnasHoro pacnpeaenurensHoro mura (I'PLL). Ha puc. 3.32 mokazau npumep
HOAKITIOUEHHS H30BLITOUHOTO [TEPEKITIOUaTEeNs.

a)

R

ven 1

MN30bITOYHBIN
nepeknyarTens

SR

MN30bITOYHBIA
nepeknoyaTens

Puc. 3.32. Npumep noAkntoueHUs U3bbITOMHOro NnepeknoyaTens:
a) K ofHOW NUHWK; 6) K ABYM NIMHUAM
(ucmounuk: APC)

Pa3ymeeTcs, Takoe cXeMHOe pelieHHe IPUMEHSIETCS 11 0C000 KPUTHYHBIX HArpy30K
13 rpynnet A. B GoJBLIMHCTBE CllyyaeB 3TH TeXHHUYECKHE CpencTBa HHQOpMAaTH3aUKH 1
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TENEKOMMYHUKALUi 000pyAyrOTCA IByMs HE3aBUCUMbIMU OlOKaMH NMUTaHUsA, U HeoOxo-
JIUMOCTL MCMONL30BaHUA M30BITOYHOrO NepeKsroyaress ornagaet. [ns muTaHus Takux
notrpebuTeNeH ciienyeT BLIIOTHUTE TPYNNOBYIO CETh TAKUM 00pa3zoM, 4ToObl 00ECTICUUTh
nuTaHue OT paszmuuHbix cekuui I'PIY, npuuem no kpailHel Mepe oaHa U3 NMHUHA K0MMKHA
uMeTh nutanue ot ChD.

MoaynbHble CHCTEMBI TOCTOSHHOIO TOKAa TAKKE MO3BOJIAIOT CO3JaBaTh OTKAa30-
YCTOHYMBBIE CUCTEMBI DJEKTpOCHAOXEHUsA. [IpuMEHsIs HHBEPTOPHI, MOXKHO CO34aBaTh
cucteMel OecriepeboiiHOro 3mekTpocHadKeHUs CpencTB KOMMYHHKAaLUi, HCNONB3YIO-
IHX NUTaHHE NMEPEMEHHOro ToKa, web-y3nmoB u neHTpoB obpabotkn [9]. Cymectsyer
MHEHHE O 11e71ec000pa3HOCTH MEpeBoJa NMUTaHUsA CPEACTB HUHGOpPMAaTH3alMK HA NUTa-
HHE OT MOCTOSHHOro ToKa [14]. JleHcTBUTENBHO, CYLIECTBYET PSI NPEANOCHUIOK I
TAaKHX npeoOpa3oBaHuil:

— OonblI0€ BpEMsS aBTOHOMHOH paboThl CHCTEM NOCTOSIHHOTO TOKA (HECKOJIbKO 4acoB);

— He0OX0IMMOCTb COBMECTHO! paboThl NOTpeOHTENEH, NUTAIHUXCA NEPEMEHHBIM U

IOCTOSTHHBIM TOKOM, HCXOA U3 ycloBHil 00paboTku U nepenaun uHpopmManuu;

— CJIOXKHUBUIEECA IPUMCHCHUE UHBCPTOPOB B CUCTEMAaX NOCTOSHHOTO TOKa;

— HEOOX0IUMOCTh CHIKCHUS DKCIUTYaTallHOHHBIX 3aTparT.

OTka3 NUTaHUSA OT HHBEPTOPOB YacTH 00OPYIAOBAHHUA B CUCTEMAX MOCTOSHHOIO TOKA
norpebyeT nepeBoja BTOPUYHBIX UCTOYHUKOB IHTAHUs 3TOro oOOpyHOBaHHS Ha 3JEK-
TPOCHAGIKCHHE OT NMOCTOSHHOrO TOKA. JTO MOBBICHT COBOKYITHYIO HaA€KHOCTE CUCTEMBI,
cHU3UT 3arparbl. OHAKO CIOXKHUBLINFiCA NapK 000pYA0BaHUSA M TEXHOJIOTHSA €ro Ipou3-
BOACTBA HE MOTYT OBITb W3MEHEHB! B OJHOuache. He SBNAETCA YHUBEPCAJIBHBIM U CaM
MPUHIMI JICKTPOCHAOKEHUA HA NOCTOSHHOM TOKe. Hanpumep, nist 3qaHui B HETIOM OH
BpPSIZ JIM IPUMEHUM, TIOCKOJIbKY TPEOOBaHUA HOPMATUBHBIX JOKYMEHTOB B CTPOUTENBCT-
BE HE pa3paboTaHBl AJis PACHpPEENICHHBIX CHCTEM MOCTOSHHOro Toka. He H3yueHBl Bo-
MPOCH! JIEKTPOMArHUTHOH COBMECTUMOCTH, JIEKTPOOE30NacHOCTH, HET EKTPOOOOpY-
JOBaHUS ]IS CUCTEM, paclpeleiCHHBIX B Macmitabax 3aaHuid. B Hactosmee Bpemsa 06-
NacTb NPUMEHEHUS CHUCTEM IOCTOSHHOTO TOKA OCTAeTCs MpEeXHeil — cpencTsa CBA3M U
TENCKOMMYHHUKAUH.

3.7. Bpems aBTOHOMHOW paboThl

[Tomumo MomHocT CB3 xapaktepusyercs BpeMEHEM aBTOHOMHOW paboThl (run-time)
— BpemeHneM pabotel UBI1 ot AB. Bpems aBToHOMHO#H paboTh! TECHO CBA3AHO C MOHs-
THEM OTKa30yCTOHYHBOCTH M JOJDKHO OBITH HE MEHEE BPEMEHM BKIIIOUEHHS WM mepe-
KII0YEHUsS HA pe3ePBHBIA (pe3epBUPYIOMIMH) UCTOUHHUK DIIEKTPOCHAOKEHHUS OT BHELI-
Hel cucteMnl anckTpocHabxenns unu ot J[3C. I1py noTHOM OTK/IFOYEHHH OCHOBHBIX U
pe3EPBHBIX UCTOYHHMKOB 3NEKTPOCHAOKEHUA BPEMS aBTOHOMHOH paboOThl JOMKHO MO-
3BOJIUTHL 3aBEPUIMTHL Npoiiecc 00paboTku nepenauu uHpopmauuu 6e3 noTepn, HANPH-
Mep KOpPPEKTHO 3aKphiTh cepBep. JTa (yHKHIHSA BO3NAracTcs NpPeUMMYIIECTBEHHO Ha
UBII Broporo yposHs. [lockonbky npouecc aBTOMaTU3UpOBaH, TO BaXHO HA dTane HH-
CTAJUIAIUH CIIeNUMATBHOT0 nporpaMMHoro obecneueHus (110) npaBunsHO BEIOpaTh Bpe-
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Ms Hayasa 3aKpeITHs cepBepa (puc. 3.33). PexomeHnayercs, uToObl BpeMs aBTOHOMHOM
paboTtel mo3ponsuto 6€3 HOMOMHUTENTBHOrO mepe3apsana GaTaped gBaX bl NMPOU3BECTH
3aKpeiTHE cepBepa. JluarpamMma Ha puc. 3.33 mokaspiBaeT MOCIENOBATETLHOCTh COOBI-
THH Npy OTKITIFOUCHUH NUTaHusA (power fail), mogaue ynpapisomero curuaina Ha 3akpbl-
Tue cepsepa ot UBII (shutdown) u curnama 06 ncuepnanuu emkoctu 6arapeu (low bat-
tery). ITocnenHuil BoImaeTcs 3a OQHY—/IBE MUHYTHl 10 OKOoH4aHus pabotel UBII. O6o-
3Ha4YeHHUs CUTHAIOB B TEKCTE U Ha puc. 3.33 COXpaHEHB! B COOTBETCTBUH C TEPMHHOJIO-
ruei, ucrnons3yemoit npu onucanuu [10, u XapakTepHs! A1 OONBIINHCTBA OMEPALIUOH-
HbIX cucTeM (OC) u usrorosuteneii [10 UBII.

Bpemsi aBTOHOMHOIN paboTh!

OTkNoveHne BoccraHoenenmne  OtknioveHve
nuTaHus NUTaHus nuTaHus

 —— e —

Havano otkntodernns  Havano oTknioyenns Curnan o paspsipe
cepsepa cepsepa 6aTapeit

Puc. 3.33. [lnarpamma 3akpbiTusi cepeepa no curHanam UBI

OcHoBHas jnoruka pabotel [IO cocTouT B TOM, YTO BpEMS 3aKphITHS CEpBEpA HE
JOJDKHO NpeBbIIaTh BpeMs pa3psna 6arapeu. Jloruka 3akpuiTus cepepa 6€3 nepesapana
6arapen pexoMeHayeTcs ucxoas u3 toro, uto nepexon UBII B aBTOHOMHBIA pexuM
BCJICACTBHE aBapui MOXET NMOBTOPHTHCH M3-3a OTKa3a pPe3epBHOr0 MCTOYHHKA MIIM MO-
BTOpPCHUSA aBapuu (Hanpumep, kopotkoe 3ambikanue (K3) na muauu UBII, cpabatkiBaHue
3aIMTHl U MOBTOPHOE BKITIOUCHHE CHJIAMH JEXKYPHOrO NEpPCOHANAa NPU HEYCTPAHECHHOM
K3). InuTenbHOCTh 3aKphITHA CEpBEpPa COOTHOCUTCS C BPEMEHEM aBTOHOMHOM paboTsl B
3aBucuMocTH OT Tuna OC 1 napaMeTpoB MHPOPMALHOHHBIX [IPOLIECCOB CEPBEpA.

Ilna ueHtpanbHbIX (ocHOBHBIX) MBIl Bpems aBToHOMHOH paboThl 0OBIYHO COCTaB-
aset 10...20 MuH, 4€ro BMOJHE AOCTATOYMHO JUIA 3anycka pesepBHod [[DC unu 3aBep-
meHus paboThl MONBL30BaTENEH KOMNBIOTEPHOH ceTH. AnbTepHaTtuBod [[IC MoxeT ciy-
#uTh CBD ¢ GonburuM BpeMeHEM aBTOHOMHOH pabotel. B [15] paccMaTtpuBaercs 3ko-
HOMHUECKUH acnekT JaHHOH ansTepHatuBbl. [Ipu MomHocTax O6onee 10 kBA craHoBuT-
cs IKOHOMHYECKH HepenlecooOpasHo npumeHeHue CBD ¢ OonmpmuM BpemeHeM aBToO-
HOMHOH pabotw (6omnee [5...20 mun). Kpome Toro, cymecTByeT TEXHUUYECKHI aCOEKT,
CBA3aHHBIA ¢ BpeMeHeM 3apsana Gatapeu. Ha puc. 3.34 npuseneHa nuarpamma 3apsaa
Gatapen. BpeMs t — 310 AnuTENBHOCTL 3apana 6atapeu n0 80% eMKOCTH TOKOM, BENH-
4YHHa KOTOpOro coctasngeT 10% o1 HOMHHANBHOro. THNHYHOE 3HAYEHHE t paBHO
10...12 4. [Ipu yBeNMMYEHUH BPEMEHH aBTOHOMHOH paboThl KOJTUYECTBO MApaJIebHBIX
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LEMOYEK aKKYMYJIATOPOB BO3PAcTaeT, TOK 3apsa COOTBETCTBCHHO yMeHbIaeTcs. Ecnun
BpeMsl aBTOHOMHOH paboThl OyneT COCTaBIATL HECKONBKO 4acOB, TO BPEeMs 3apsaa 10
100% 6yaet ucYucIsITbCA JHAMHU.

*

100

% 3apagkn

..,
N
-~

4t  Bpewms

Puc. 3.34. 3aB1McuUMOCTL eMKOCTU BaTapeun OT BpeMeHu 3apsina
(ucmovynuk: APC)

HecMoTps Ha GONBIIYIO CTOMMOCTE U JUIMTENBbHOE BpeMd 3apana, Ab 6omnbumoi emko-
CTH MOXET OBITH NIPUMEHEHA B cllyyae, KOrga no Kakoi-mu60 npuduHe YCTPOHCTBO pe-
3epBHOH JIDC HEBO3MOXHO.

BriGop BpeMeHH aBTOHOMHOH paboTh! AJIs CUCTEM NOCTOSHHOrO TOKA PeryIaMEHTHDY-
eTcsl HOpMaTUBHBIMU JIOKYMEHTaMH U 3aBUCUT OT Tuna Harpy3ku. Hanpumep, nusas ATC
OHO COCTAaBIIAET HE MEHEE 4 U, a EMKOCTh aKKyMYJISATOPHOM 6aTapeH noxapHoi aBToMa-
THKH J0JDKHA 00€CIEUnBaTh MMTAHUE 3TICKTPONPUEMHHUKOB YCTPOHCTB CUTHATM3ALIUHM YC-
TAHOBOK B T€YECHHE 24 4 B 1C)KYPHOM PEXHUME U He MeHee 3 4 — B pexuMe «TpeBoray.

3.8. AnekTpuueckue cetn 6ecnepeboONHOro anekTpocHabxeHus

3.8.1. Ocob6eHHOCTH (PyHKUMOHNPOBaAHUA

Pexxum paGoThI MEKTPUUECKUX ceTelt OecnepebOHHOro IEKTPOCHAGKEHUS XapaKkTepu-
3yercs npeoGIagaomrM XapakTepoM HeMMHERHOM Harpy3kH. OCHOBHYIO 4acTh 3JIEKTPO-
npuemHnkoB CBD coctapiseT HHPOpMALMOHHO-BBIYUCIIUTEIbHAS TEXHUKA U CPEICTBA
TENEKOMMYHHKALMIA C MMIYJILCHBIMU GITOKaM# UTaHUA, PEACTaBNAOMuUe co00M Hemu-
HEifHyI0 Harpy3Ky, B KOTOpOil IPOTEKAOT HECHHYCOMAANbHBIE TOKU (cM. puc. 2.7). Ilpu
3TOM B HEMTPAILHOM NMPOBOAHHKE (HyNeBOH paOouuii MpOBOLHMK) NAXE CUMMETPHUYHO
3arpyeHHON TPEXx(Pa3HOii ceTH NpoTeKaeT TOK, npubmsurensHo B 1,7 pasa [11] npessl-
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HIAIOMIKH TOK B NUHEHOM npooanuke (puc. 3.35.). Tok umeer uactory 150 I'u  cocro-
UT NPEUMYIIECCTBEHHO U3 3-/f rapMOHHMKH NPOMBILUICHHOHR YaCTOTHI.
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Puc. 3.35. OcumMnnorpamma ToKka B HEUTPaNbHOM NPOBOAHUKE
(macwtab 2 mc/nenenue)

Ho onpenenenuto {16], kBagpaT neficTBYOLEr0 3HaYEHUS TOKA B (PA3HOM NPOBOHHU-
ke Iy BeIpaxkaeTcs cienyrouum o6pasoMm:
1 T
I;=—T—J’i2dt,
0
FAe 1 — MIHOBEHHOE 3Ha4YeHHE TOKA.
Tok B HEHTpaJIbHOM NMPOBOJAHHUKE NPEACTABIAECT cOOOH CyMMy TOKOB (pazHBIX Ipo-
BOJAHHKKOB. TOrAa KBagpar TOKa B HEHTPaIbHOM NPOBOJHHKE I, 32 nepuox NpoMBbILIIEH-
HOW yacToThl 20 MC, yUHTBIBAsA, YTO OH NPEACTABNACT cO0O0# 3-10 FApMOHHUKY, paBeH

2 1 T'2
IH=3—Il dt.
T 0

Orcrona cienyer, uto I, =«/§I¢.

IMTonyueHHOe COOTHOUICHHE ONpeneNAeT TOT (PaKT, 4TO HEHTPaIbHBIA IPOBOIHHUK
Ao/KeH ObITh paccHUHTaH HAa NMPOTEKaHHE HMEHHO TAKOro TOKa. B ciyuae mpumeHeHus
HBIT, noCTpoeHHOro no NpUHIMIY JBOKHOTO NpeoOpa3zoBaHus B pexxume pabote! on-line,
TOKM B HEHTpaJbHOM NpOBOAHMKE OyAyT NpOTeKaTh TOJNBKO B ceTH OecrnepeGoiHOro
anekTpocHabxenus Ha yuactke nocne UBIL, Ho B ciyuae pabotel UBIT B pexume «baii-
Hac» Takue TOKHU NPOTEKAarT TakKe U B THHKAX, nutaoiux UBIT ot ceT o6imiero HazHa-
ueHus (puc. 3.36). CnenoBaTesbHO, B 3THX JTMHUAX TOXKE TpeOyeTcs yBEIHUEHHUE CEUECHUS
HEHTPATLHOTO NMPOBOAHKUKA. DTO NMPUBOAUT K HEOOXONWMOCTH Ha 3Tarne NpOoeKTHPOBAHUS
BBITIOJTHATE NPOBEPKY NPOBOAMMOCTH TEX CYLIECTBYIOIIUX NPOBOJOK 3MaHHUi, MO KOTO-
PBIM MOTYT NPOTEKATh JAHHBIC TOKH.
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Puc. 3.36. Toku B HelTpanbHOM NPOBOAHMKE:
a) nueeptop pabotaeTt, Harnac pa3oMkHyT; 6) UHBepTOp OCTaHOBNEH, Balinac 3aMKHyT

Hanpumep, noaiexxut 06s13aTeIbHOM POBEPKE CEUCHHUE HYJIEBOTO paboyero mpoBo-
HHKa OT TpaHchopMaTopHOH noactanuuu (TI1) 1o BBOAHO-pacnpeaeIUTENBHOIO YCTPOii-
ctBa (BPY), ot kotoporo nuraercs CB3. Kak npasuio, 3aMEHB! CYHIECTBYIOMIMX JTHHHUI
He TpeGyercd, Tak Kak MOIIHOCTE CBD MeHblIe TOH MOIIHOCTH, HA KOTOPYHO pacCYHUTAHBI
TI1 u BPY, a HeiATpasnbHBI NPOBOAHKK NPU CUMMETPUYHON Harpy3ke oObIYHBIMU NOTpE-
OuTensIMHU (OCBEILCHHUE, ITICKTPOIBUIaTENU U T. JI.) NPAKTUYECKH HE 3arPYIKEH.

Kpome ocobeHHOCTElH NpoTekaHUs TOKOB B HOPMAIBHOM PEXHUME, CYIIECTBYIOT OCO-
GEHHOCTH OTIJIFOYEHUS TOKOB KOpOTKOro 3aMeikaHus B nenu UBIIL. Jleno B ToM, 4yTo TOKH
KOPOTKOTO 3aMbIKaHMS COM3MEPUMBI ¢ pabounMu TokaMu. YnpasnseMbiii uaBeprop UBI1
B NEPBBIH MOMEHT OrpaHHYuBacT TOK K3, 4TO 3aTpyQHACT CENEKTMBHOE CpabaThIBaHUE
3a1uThl. Heo6XoauMo noscHUTh NoHATHE ceNeKTUBHOCTH. Tlox cenekTuBHOCTRIO cpaba-
THIBAHUA YCTPOMCTB 3aLIUTHI 3NEKTPUYECKOM CETH MOHUMAETCS OTKIIOYCHHE OBPEKIACH-
HOFO y4acTKa CeTH 0€3 OTKIIIOYeHHUs HEMOBPEXKACHHBIX Y9acTKOB. CENeKTHBHOCTD IOCTH-
raercs BLIGOpOM yCTaBOK CPabaThIBaHHUA W BPEMEHU OTKJIIOUEHHS 3AIIMTHBIX YCTPONCTB.
B cnydae HecornmacoBaHHOro BbIGOpa aBTOMAaTOB 3aIMTHI KOPOTKOE 3aMblkaHHe Oyner



76 FNABA3

OTKJTIOYAThCS HecenekTuBHO. Ha puc. 3.37 npuBoauTcsa WIIOCTPaNKs K NOHATHIO CEJeK-
THUBHOCTH OTKJTHOUCHHS KOPOTKOrO 3aMBbIKaHUS.

CenektusHoe
OTK/IOYEHME KOPOTKOro
ABTOMaTh! 3aLLUThI 3aMblKaHUA
OT ucToYHVKa . /
nuTauus > S D

aMblkaHne

AR
a’ 0.

_ —_— — -
3NeKTponpUEMHUKN

ABTOMaThI 3aLuThl

ROR

HecenektusHoe
OTKITIOHYEHUE KOPOTKOMO
3aMblKaHUs KopoT!
3aMbikanme
N

3NeKTpoOnpUEMHUKN

OT UCTO4HUKa
nMTanns

6)

Puc. 3.37. CenektusHoe (a) u HecenekTusHoe (6) OTKNouEHUE KOPOTKOrO 3aMblKaHUS

CymecTBYIOT NATh BAPHAHTOB OTKJIFOYCHUS KOPOTKOro 3aMbikaHus B nenu UBIT:

1. KopoTkoe 3aMblkaHHE OTKIIOYAETCSA CEICKTUBHO 3aIIMTHBIM alnaparoM NOBpEX-
JEHHOTO Y4acTKa ceTd. D10 Haubonee 61aronpuaTHBIA BapuaHT.

2. KopoTkoe 3aMblkaHHE OTKJIIOYAETCS HECEJCKTUBHO BBOAHBIM 3aIMTHO-KOMMYTa-
LMOHHBIM aNIapaToM 3JEKTPUUECKOrO IMTA, OT KOTOPOr0 OTXOAMT MOBPEKAEHHAS JIH-
Hus. [Ipu aTom obecTounBatotcs notpeburenu, nutatomuecs ot sroro muta. UBII ocra-
ercs B paboTe U nmuTaeT NoTpebUTENEH OT APYTUX OCTABIIMXCS BKJIIOUEHHBIX ILHUTOB.



CUCTEMA EECNEPEEOWHOIO 3NEKTPOCHABXEHUSA 77

3. Kopotkoe 3ambIkaHHe He ycrieBaeT OoTKIo4nThCA B nenu WBII. D10 BeI3bIBACT Ne-
perpy3Ky HHBEpTOpa U cpabareiBaHue ero 3amurthl. O0ecTOUNBAIOTCS BCE NOTpeOUTETH
manHoro UBII.

4. Kopotkoe 3amblkaHue HE ycnesaeT oTkimouuthes B nenu UBII. Teperpyska unsep-
TOpa BBI3BIBACT NEpexoz Ha Oaiinac. Tok kopoTkoro 3amblkaHus B nenu Oaitnaca oTko-
YaeTCsl CEJIEKTUBHO, TaK KaK OH YK€ HE OrpaHUYUBACTCA WHBEPTOPOM, U MOSABIAIOTCA
MPEATIOCHIIKK AJi ceNlekTuBHOro otkmoucHus. MBI Ha kopoTkoe Bpems TepscT QyHK-
o O6ecnepebORHOro MEKTPOCHAOKEHHS, N0 CETH BO3MOXHO NPOXOXKICHHE MOMEX OT
KOpOTKOro 3aMblkaHus. OcraBmiuecs NoTpeduTesu ocrarotces B pabore.

5. Kopotkoe 3ambikaHue He ycrieBaeT oTkrounThes B Iienu UBII. [leperpy3ka unsep-
TOpa BHI3bIBACT Nepexof Ha Oaiinac. Tok K3 B nenu 6aiinaca He ynaetcs OTKIIOUUTH ce-
nekTUBHO. Bee notpebutenu obectounBaioTcs.

O6mue NpuHOMNBL pacyeTa CENEKTUBHOCTH HE OTIIMYAIOTCS OT pacueToB B CETAX
0b1mero Ha3HaueHUs, HO MPOEKTHPOBILMKAM HEOOX0AUMO UMETh B BUAY CACaHHBIC 3a-
MEYaHHSL.

Jpyroii ocobeHHOCTBIO pekuMOB paboThl ceteit CBD sBnsercs HaMMYUE TEXHOJO-
rHYecKuX TOKOB yTeukd. MmnynbcHblit 010k nuTanus (cM. puc. 2.6, 6) UMEET CUMMET-
puyHbli LC-buneTp a1g nomaBlIeHUS NMOMEX, CPelHss TO4YKa KOTOPOrO COCOUHEHA C
xopnmycoM ycTpoiictea. ITo TpeboBaHusIM Oe30MacHOCTH KOPIYC yCTPOHCTBA 3a3eMJICH.
BosHukaer uens uepe3 eMKOCTh PUIbTPA HA 3EMJIIO, YTO U NMPUBOJUT K TEXHOIOTHYE-
CKOH (He oT MoBpexIeHWs H3omsauuu) yteuke. TpeOosanusmu I[IpaBun ycrpoiictsa
anekrpoyctaHoBok (ITY3J) onpenencHa HeoOxomuMoOCTh NPUMEHEHUS YCTPOHCTB 3a-
wutHoro orkmodeHus (Y30) B rpynnoBeix po3erouHbix cetiax. CoOntogeHue 3toro
TpeboBaHus 6€3 yueTa TOKOB YTCUKH B HEMNAX C UMIYJbCHBIMU GJIOKaMH NMUTAHUSA MO-
XeT NPUBOAUTH K JIOXKHBIM cpabaTeiBaHUAM Y30 U OTKITIOYEHUSM HArpy3KkH.

B HekoTopbix nyOnmukanuax [17] npuBoautcs 3HaueHue Toka ytedku 2...3 MA Ha
OIIHO YCTPOMCTBO. Y A€bHas BeIUYMHA TOKA YTEUKH 110 CNEHANBbHO NPOBEACHHBIM 3a-
MepaM COCTaBIAET 0KoJ0 2 MA Ha | A TOka Harpy3ku. DTo 3HAUYECHUE YACTBLHOU BENU-
YHHBl TOKA YTCUKH XapakTepHO Ul pabouuX CTaHUMH, MPUHTEPOB U APYTHX OPUCHBIX
cpenctB uHpopmatuzauu. Cormacuo FOCT P 50807-94 otkntouaroiiee 3HaueHHe TOKa
Y30 Haxoautcs B auanaszone 0,5...1 HOMUHANBHOrO 3HAYEHHS, @ CYMMapHOE 3HAYCHHE
TOKa C Y4ETOM NPHUCOCAUHAEMBIX JICKTPONPUEMHUKOB HE JOJKHO NMpeBbimaTh 1/3 Ho-
muHanbHoro Toka Y30 [18]. Ha puc. 3.38 nokasansl 6anaHc TOKOB B JIHHUM NMUTaHUS
KOMIBIOTEpPA M OCHUIIIOTPaMMa TOKA YTEUKH B 3aIIUTHOM NPOBOIHHUKE. Pa3HOCTD Mex-
Iy HpsAMBIM ToKoM I; 1 obpaTHbIM TokOM I, cocraBaseT Tok yTeuku Iy, MMnynbcHbli
xapakTep notpednasemoro toka I, (cM. puc. 2.7) He BIUsAeT HA POpPMY TOKA YTEUKH, KO-
Topas 61M3Ka K CHMHYCOWAANBHOH. DTO CiedyeT yuyUTHIBaTh NpH BLIOOpE mapameTpoB
YCTPOHCTBA 3amUTHOrO OTKIOUEHHUS. B obweM ciydae TOK yTeukH CKiaabiBaeTcs W3
YTEUKH ue€pe3 M30MANHI0 U YTeuKH, 0O0ycIOBIEHHOH cxeMmoit BxogHoro LC-dumbrpa
6oka nuTaHus. B HOpMaNbHOM PEKUME OCHOBHYIO JONIO COCTaBIAET yTEHUKA 4Epe3

QuneTp.
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Puc. 3.38. banaHc TOKOB B NMMHUM NUTAHUs KOMNbIOTEPa

3.8.2. CrTpykTypa aneKkTpnyeckomn cetn 6ecnepebomnHoro
anekTpocHabxeHns

Cetn GecnepeGoOHHOrO 3NEKTPOCHAGKEHUS NPOKIANBIBAIOTCS COBMECTHO CO CTPYKTYpH-
poBaHHbBIMH KaGenbHbIMU cucTemaMu (CKC). B Hekotopbix nybnukanusx [19] BcTpeua-
€TCsl TIOHATHE CTPYKTypupoBaHHOK cuioBoii nposoaxn (CCII). Ilpn stoM B kadecTre
Tpebosanuit k CCII npeapasnsoTcs:

— 3aIIMTAa 310pOBbS JNIOACH U COXPAHHOCTb UMYILIECTBA;

— 3KCIUTyaTajMOHHasl HaIeKHOCTD;

— ya06CTBO MCIONB30BAHUSA U THOKOCTD.

ITepBoe TpeGoBaHue obecneunBaeTcs Npy NPOCKTUPOBAHUM U MOHTAXE CETEH U per-
JaMEHTUpYETCA NpaBuiaMu M cTanaapTaMu. ObecneueHue noxapHoi u anekTpodesonac-
HOCTH HE 3aBUCHT OT NpPUHIUNHAIBHOH CXEMBI IEKTPHUYECKON CETU. B cBOIO ouepenn
IKCIUTyaTalMOHHAas1 HAIEKHOCTb U FUOKOCTD 3aBUCAT OT CXEMBI.

Housrne «CCII», ucnonssyemoe B [19], Heo6Xx0qMMO HAMOIHUTL UMEHHO CTPYKTY-
poii 3JIEKTpUUYECKOi ceTH, B 3HaunTenbHON creneHu nosropstomer CKC. Ha puc. 3.39
noKa3aHa CTPYKTypa 3JCKTPHUUYECKOH CEeTH, MO3BONSIOILAS IKCIUTYyaTHPOBAaTh CHUCTEMY
aneKkTpocHabxeHus 6e3 Kakux-nbo nepenenok U U3SMEHEHHI B Cllyyae pocTa MOIHOCTH
Harpy3Ku UM H3MEHEHHS COCTaBa MoTpeGuTeneii.
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Takas cTpykTypa obecneduBaeT BBIONHEHUE TPeOOBaHHH K HAaAEKHOCTH, 3JIEKTPO-
MarHMTHOM COBMECTHMOCTH, 3aIIUTE OT HECAHKIMOHUPOBAHHOTO BO3/CHCTBUS Ha 000py-
IOBaHHE N0 WIEKTPUYECKOH CeTH, BOZMOKHOCTH OOCIyKHBaHHUA U PEMOHTA CETH C OT-
KITIOYEHHEM BO3MOMKHO MEHBIIEF0 YYacTKa, CEJICKTUBHOE OTKIIOUCHHE MOBPEXKAEHHOrO
WM NIEPErPyKEHHOr0 yuacTka ceT. [IpoekTHEIE pelienus, Kacawlliecs cetu Gecnepe-
GoiiHOrO 3TeKTPOoCHAOMXKEHUA, MOryT J0NYCKaTh BO3MOXXHOCTh NPEBBIICHUS MUHWMAIb-
HBIX HOpMaTHBHBIX (0a30BBIX) TpeOoBaHuii, KoToprie npeanuceiBaotes [1YD, CHull u
JPYTMMH HOPMAaTHBHBIMH JOKYMEHTAMHU.

Mpynnosas ceTb PacnpenenutensHas ceTb
A
AL AL

TopusoHTanbHble BepTuKanbHble

Maructpanu MarucTpant
“I T
N ~_ .~ ;
Harpyska . I oy
// ;T
/
/ 2 /
B Ve
e .
s ° e
lpynnossie /  Pacnpefenmtenshble .
UgMTKN N WMTBE \ .
) \ .
AN N .
_ ~_ L
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o o 0w l |
Harpy3aka
nasHbIA s
pacnpefenuTentHbi -
M7 T

)

MutaHne

Puc. 3.39. CtpykTypa cetu BecnepeboitHOro anekTpocHabxeHus

CeTb COCTOUT U3 CIIEAYIONIMX KOMIIOHEHTOB:

— rJIaBHOrO pacnpeaenurenbHoro muta (I'PIII) — pacnpeaenurenbHoro muTa, uepes
KOTOpbIH CHabXaeTcs MEeKTPOoIHEepryue Bee 31aHHe WIK ero 000co6IeHHas YacTh;

— paclipeJeNUTENbHBIX NYHKTOB (IUMTOB), MONYyYaMIMX 3JIeKTposHepruo ot I'PII]
WM BBOJHO-paclpeaenutensHoro yctoiictBa (BPY) u pacnpeaendiomux ee mno
TPYNIOBBIM MIMTKAM U OTACIILHBIM CTALHOHAPHBIM IEKTPONPUEMHUKAM;



80 FNABA3

~ IPYNIOBBIX IUMTOB, PACTIPEACIAOMMX JEKTPOIHEPTHIO MO I'PYNINAM MITENCENbHBIX
PO3ETOK U OTAC/IbHBIM CTALMOHAPHBIM JICKTPONPUEMHUKAM;

— pacnipenenutenbnoi cetu ot ['PLL no pacnpeaemuTenbHbIX IUTOB;

— rPyNMOBO# CCTH OT I'PYNMOBBIX MIUTOB 10 LITEINCEIbHBIX PO3ETOK U OPYTHX JIEK-
TPOIPUEMHUKOB.

Paznenenue 31€KTpUHECKUX [UTOB HA IIIABHBIE, PAcTIPECTHTENLHBIC U IPYIINIOBBIE
NpOU3BOAUTCS IO UX Q)yHKumHaanomy Ha3Ha4yeHUI0. Pa3muyue B KOHCTPYKTUBHOM HC-
HOJIHEHUH (HAMOJIbHBIE, HACTCHHHIE) O0YC/IOBICHO HX pa3sMEpaMy U yCJIOBHUAMH pa3me-
LLICHHUS.

Maructpanu pacnpeae/UIenbHOR CETH YCIOBHO MOAPA3AC/AIOTCA HA BEPTHUKAIbHBIC
Y FOPU30HTAJIbHBIE. DTO BbI3BAHO TEM, 4TO B PANE CIy4aeB KOHCTPYKTHBHOE UCHOHEHHE
BEPTUKAJILHON MarucTpajid npeactaBaseT coboi xectkuid muHonposon. LlnHonpoBox
(TOKOTIPOBOJ) — KOHCTPYKLIMS M3 XKECTKHX TOKONPOBOXSAIIMX HIMH, OMOPHBIX HU30JATO-
POB M 3amMTHOrO KoXyxa. Mcnomp3oBaHie IIMHONMPOBOAA MO3BOMAET 3PPEKTHBHO Opra-
HU30BaTh nojauy Gosbmoi MommHoctH ot I'PLL k pacnpeneauTenbHbIM IyHKTaM Ha 3Ta-
*kax. Bo3MOXHO BBINO/THEHUE BEpPTUKAIbHON MarucTpanu kabenem. HcrnomHenue maru-
CTpajli HOPMATHBAMHU HE PENTAMEHTUPYETCS M ONpPEAETAETCS MpOoeKTUpoBIUKOM. ["'opu-
30HTAIbHbIC MAruCTpalyd B aIMHHHUCTPATUBHBIX 3JAHUAX MO CIOKUBUICHCS NPAKTHKE
BCET/1a BLITNOMHAIOTCA KabeaaMu.

3.8.3. PacnpegenurenbHbie WUTb!

PacnpenenutenpHbie Tl CBD BhIMOMHAOTCA C COOMOACHUCM TEX € TpeOOBaHHUiA,
YTO U JJIA CETeil aekTpocHab)eHHs o01mero Ha3HaYCHUA. DT TpeOOBaHUS U3TTOKCHBI B
nn.7.1.22-7.1.31 T1YD.

Hlute gias MowHeix MBIL, nutarommx 601b010€ KOJUHECTBO TEKTPONPUEMHHUKOB
(Hanpumep, OTACMBHOE 3JaHUE WITH 3TaX), PEKOMCHIYETCS pa3ac/iIsTh HA BBOJHBIE — OT
ceTH 00MIero Ha3HA4YEHHUsS W BbIBOJHBIE — K CETH OecnepeOOHHOro 3eKTPOCHA0KEHUSL.
Ipu ycranoske oraeabHbIXx UBIT cpeaHeil MOMIHOCTH MM B CTECHEHHBIX YCIIOBHSX J10-
IyCKaeTcs MPUMEHEHHE OJJHOT0 BBOJHO-BBIBOAHOrO mmta. Cxema o UBIT u ux noa-
KTIOYEHHE MMEIOT BaXKHYI0 OCOOEHHOCTDb, CBA3aHHYIO ¢ paboroil Gaiimaca B mapanienb-
Hbix koMmiaekcax HMBIT. Ha puc. 3.40 u3o6paxkeHo MOAKTIOUCHHE NapalICIbHOIO KOM-
iekca u3 aByx MBI, npudem oguH u3 BapuantoB (puc. 3.40, a) sBjiseTcs HENpPaBUIb-
HbeM. Tloscuum nogxmouenue MBIT k pacnpeaenmmrensupiM mmtaM. Hanpsbkenue, dop-
mupyemoe uHBeptopom MBIT Ha miMHax BbIBOJHOIO MTA, CHHXPOHU3UpYETCS No dase
4acTOTE ¢ HanpsbkeHUueM Ha Gainace. [Noakmouenue pasusix MBI B mapaniensHOM KoM-
miiekce Ha pasuble cekuuu ['PL (puc. 3.40, a) He MO3BONAET OCYIIECTBUTL CHHXPOHU3a-
o VIBIT B cBA3u € TEM, UTO HANPsHKEHUS HA PasHbIX CEKIHUAX XOTS M UMEIOT OJHUHAKO-
BYIO 4acTOTY, OJHAKO COBHMHYTbI N0 (pase OTHOCUTENBLHO APYT Ipyra. DTO 00yclIoBIMBa-
etcs TeM, 4uto pasuble cekuuu ['PL mutatotes ot pasHbix TpaHcopmaTopos (cM. i 5).
TakuMm o6pa3om, BKIIOUCHUE U paboTa NapaiIeqbHOrO KOMILIEkca o cxeMe puc. 3.40, a
oyner HeBo3MoxkHa — HIbIT He 3aCHHXpOHU3UPYIOTCA M MPOCTO HE BKMouarcs. B pen-
KOM cilydae, Koraa ¢a3oBblii CIBUI OKAXXETCA HE3HAUHTENBHBIM U CHHXPOHU3AMUA BO3-
moxHa, nepexona WBIT Ha Gaiinac BersoseT o6benuuenue cexkuuit ['PLL, uto neponyctu-
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Puc. 3.40. MNoakniovenne MBI a) HenpaeuneHoe; 6) npasunbHoe

Jina npasunbHoro noxaxmouenns VBI1 cremyer opraHM3oBaTh OXWH BBOTHOM KT
(puc. 3.40, 6), obecneurs noakiouenue Bcex MBI B koMniiekce K 0O1MM BBOJIHBIM M-
HaMm. {nsa obecnedenus Bo3MokHOCTH nmuTaHus Komriekca MBIT ot pasubix cexnmit I'PLL
crenyeT NPeRyCMOTPCTh YCTPOMCTBO aBTOMaTHUYCCKOI'O BKIIOUEHHA pe3epBa (cM. pasa. 4.3).



82 MABA3

B napannensHom xommnnexce UBIT 1iepexo.l o1HOro U3 HCTOYHHKOB Ha Oainac TpeOyer
nepexoxna Ha Oaiinac Bcex UBII B koMmILIeKce. DTO BBI3BaHO TEM, 4TO NEPEXOM Ha Oalnac
HanpsMyI0 COEIMHAET LIMHBI BBOXHOI'O IUMTA C IMHAMH BeIBOAHOrO wuta. CoenuHenue
Bxoaa MBIl ¢ ero Beixonom HexonycTHMO M Bbi3oBeT nospexaenue MBI, Iposenenue pe-
rynupoBok v Hactpoek MBI B pane cnydaeB TpeOyeT nepeBoja komiuiekca Ha bakinac. B
HEKOTOPBIX cry4anx HeoOxoaumMo oTiirouenue VBII ot Harpy3ku (Hanpumep, LI poBEc-
HHS TECTHPOBaHHS Ha Harpy3ouHble peoctatsl). s obecrnedcHus BO3MOXKHOCTH MOJa49H
HanpsbkeHus Ha Harpysky CBO B cxeme npeaycMaTtpuBaeTcs CEPBUCHBIN Oaiinac — kom-
MYTALHMOHHBIH anmapar, COeAMHAIMH BBOXHOH U BbIBOJHOMH WUKTEL. B HopMansHOM pexu-
Me paboTbl CEpBHUCHBIIT Oalinac T0DKEH ObITh 320;10KUPOBaH OT OIMOOYHOTO BKIIKOYEHHS.

KOHCTpYKIHIO IUHTOB PEKOMEHLYETCS BBIUIOIHATD C HCIIOJIB30BAHHUEM ILIMH, TAK KaK
3TO YNPOILAET MOHTAXX H YMCHBIIACT KOJIHYECTBO MPOBOJAHBIX MEPEMbIUEK BHYTPH ILUTA
(puc. 3.41).

Puc. 3.41. Mpumep NpUMEHEHUs LLIMHHOTO MOHTaXa B PacnpeienuTensHOM LuTe

[lluna HyscBOro MpoBOAIIMKA JI0MhKkHA OBITH paccyUTaHa Ha TOK, NpeBbIIalmui ¢as-
Hei B 1,7 pasa. Ha mmHe momxkIiisl IpeXyCcMaTpyUBaThCa PE3EPBHBIE 3AKUMBI (KIIEMMBI) B
konuuectBe 20% OT 4MCia KJICMM, Ha KOTOpbIE pa3/iefiaHbl kabenu ¥ npoBona. MoHTax B
IIHUTAX JOJDKEH OBITh BBIMIOIIHCH TAKUM 00pa3oM, 4ToObl MMENACh BO3MOXKHOCTB IOCTYTIA K
moboMy annaparty, yCTaHOBICHHOMY B [IMTE, 0€3 OTKIIIOUEHHS M JEMOHTaXKa PAIOM CTOS-
mero o6opynoBaHus U NPOBOJIOK. [IpoBOMKa B IKMTAX, BBINOJIIHEHHAS TPOBOJAMH, JOJDKHA
OBbITb MPOJIOXKEHa TakuM 00pa3oM, YTOOB! MMeEach BO3MOXHOCTE 3aMCpa TOKOB B JTIOOOM
U3 HUX CTaHXAPTHBIMH H3MCPHTCIBHBIMH Kil€laMH (6CCKOHTAKTHBIM U3MEPUTENEM TOKA).

INockonbKy B panc ciiy4acB (B OCHOBHOM B PEKOHCTPYHPYEMBIX 3HaHHAX M TIOMELLe-
HUAX) TpeObyeTcA MOAKIIOUCHHE HOBBIX MOTpeOuTENneH U oTkIwUCHue Gecnepeboiinoro
MHUTAHHUA JaXE Ha KOPOTKOC BPCMs HE BCEI/]a BOZMOXKHO, TO B CHJIOBBIX M pacnpeneny-
TEJNBHBIX IHTAaX OecnepeboiiHOro 3nekTpocHabxeHus HeoOXoOMMO MpeaycMarpHBaTh
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YCTAHOBKY IONOIHHUTENBHBIX pE3€PBHBIX aBTOMATHYECKHX BbIKIIOuarenei. KonudecTno
pE3EPBHBIX aBTOMATOB, 4YHCH0 (a3, HOMHHATIbHBIE TOKH JOKHBI ONPEdENATECS NIPH MPo-
€KTHPOBaHHM C YYETOM MPOrHO3a BO3MOXHOIO M3MEHEHHs KOJHYECTBa noTpedurenet u
HX MOLIHOCTH. ONBIT IKCTIyaTalHy NOA0OHBIX cETeH MOKa3bIBAET, YTO KOJIMYECTBO pe-
3epBHBIX BBIKIIFOYATENEH NOMKHO OBITH B Npeaenax ABaqLATH MPOLEHTOB OT KOJIHYECTBa
pabouux, HOMHMHAJIbHBIE TOKH NPHUMEPHO ONHOM TPETH M3 HUX HOKHBI OBITH PaBHBI
32...63 A, a octanbHbix — 16...20 A.

B cBsi3M ¢ OTBETCTBEHHOCTBIO 000pYyn0OBaHHs, KoTopoe nuraet Cb3, Heobxoaumo or-
paHH4MTR JOCTYN K annaparype ynpapieHus. s 3Toro MCnosb3yroT MpOYHbIE ABEPH
(2-# xnacc 3aumuTel), 000PYAOBAaHHBIE CUCTEMOI YIIPABICHHS JOCTYIIOM M 3allHUILIECHHBIE
OXpaHHOH curHanusanued. Bce pacnpemenurensHbie WUTE CB3, yCTAHOBJICHHBIE BHE
CTEUMANBHBIX MOMELICHHH, BXOX B KOTOPBIE MMEIOT TOJBKO COTPYAHHKH CIyxkOBI 3KC-
TTyaTtaiHy, J0JHKHBI 000pYAOBATHCS 3aMKaMH C CHCTEMOM €IHHOT0 KIHoYa.

3.8.4. AnexkTponpoBOoAKK

ONEeKTPONPOBOAKH XapaKTEPU3YIOTCs CIIOCOOOM MPOKIAAKH, MUHHMAIIBHO AOMYCTHMBIM
CeYeHHEM, TOMYCTHUMON TOKOBOH Harpy3Ko.

Crnoco0bI NpOKJIaIKK 3IEKTPONPOBOOK pernaMeHTHpytoTes B [IpaBunax ycrponcTsa
anekrpoyctanoBok (ITY3) u T'OCT P 50571.15-97 (M3K 364-5-52-93) «Dnekrpoycra-
HOBKM 3maHuH. Yacte 5. Beibop U MoHTax snexTpoobopynoBanus. ['nasa 52. Onekrpo-
TPOBOAKHY.

B cranpapTe comepxurcs psn TpeOOBaHHH M MOJNOXKEHUH, CYLIECTBEHHO OTIHYAO-
muxcs ot TpeboBanumii ITY D, nelicTBYIOIIMX HA MOMEHT BBIXOAA CTaHaapTta. 1peboBaHus
CTAaHAApTa, OTHOCSINHECH K OCOOEHHOCTAM MPOKIAAKH JEKTPONPOBOJOK B 8AMHUHHUCTDA-
THBHBIX 3aHUAX, TPHUBOIATCSA HUKE.

1. U3onupoBaHHbBIE IPOBOAA JOMYCKAaeTCA MPOKIaAbIBATE TOJBKO B TPy0Oax, Kopobax
u Ha u3onsaTopaX. He nonyckaetcs npoxiaapiBaTh H301HPOBAaHHBIE IPOBOAA CKPBITO O]
WTYKAaTYpKOH, B OE€TOHE, B KUPIHUYHOH KIaJKe, B IyCTOTaX CTPOUTENBHBIX KOHCTPYKIHH,
a TAK)KE OTKPBITO MO MOBEPXHOCTH CTEH M MOTOJIKOB, HA JIOTKAX, HA TPOCAX M JPYTHX
KOHCTPYKIHMAX. B 3TOM ciydae HOJDKHBL TMPUMEHATBCS M30JIHMpOBAaHHBIE NPOBOJA C 3a-
IUTHOH 000104KO# MK KabenH.

2. B oxHo- unm TpexdasHbiX CETAX CEYEHUE HyIeBOro pabouero nposoaHuka u PEN-
IPOBOJHHKA (COBMEILEHHBIH HyJE€BOI pabouui M 3aLMTHBIA MPOBOXHHK) JOJKHO OBITH
PaBHBIM CEYEHHIO (ha3HOro NMPOBOJHKMKA NpH €ro ceueHuu 16 MM’ i HIOKE Z17151 POBOIHH-
KOB ¢ MeHOM xutoi. TTIpy GonbIInMX cedeHUsX ¢a3HbIX MPOBOJHHUKOB JOMYCKAETCH CHH-
’KEHHE cE4eHUs HyIE€BOro paboyero nNpoBOAHHKA MIPH CIEAYIOLIMUX YCIOBHUAX:

— OXKHAAEMBbIH MaKCHMAIIbHBIN pabouuit TOK B HYJIEBOM MPOBOJHHKE HE IPEBLILIAET

€ro JUIMTENBHO JOTYCTHMBIH TOK;

— HYJIEBOH 3aLIMTHBIN TPOBOIHUK UMEET 3allIUTY OT CBEPXTOKA.

ITpu 3TOM B CTaHAApTE CAENAHO CrENHATBHOE 3aMEYaHHE OTHOCHTENIBHO TOKA B HyJle-
BoM pabodeM NPOBOJHHMKE: HYJIEBOH MPOBOOHHK MO)KET MMETH MEHbBILEE CEYEHHE 10
CPaBHEHHUIO ¢ ce€ueHHEM (pa3HBIX MPOBONHHUKOB, €CIM 0KMIAEMBIii MaKCHMAJIBHBIN TOK,
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BKJIFOYasi FapMOHHKH, €CIIM OHH €CTh, B HYJIEBOM IIPOBOXHHUKE NPH HOPMAJIBHOM 3KCILTya-
TalMH HE MPEBHILIAET BEJIMYHHBL JONYCTHMOH Harpy3kH 110 TOKY Uil YMEHBILIEHHOTO Ce-
4EHHs HYJIEBOTO NPOBOIHHUKA.
3t10 TpebOBaHUe CraeayeT CBA3aTh ¢ aKToM MpoTEKaHus 3-il rapMOHHMKM TOKa B Hy-
JeBOM MPOBOJHHKE Tpex(a3HbIX CETEH, UMEIOMIMX B COCTABE HAarpy30K HMIyJbCHBIE
OJI0KH NHUTaHKA (KOMIBIOTEPHL, TENEKOMMYHHKAaHOHHOE 000pYyIOBaHKE U T.11.). Bemmum
Ha JEHCTBYIOLIETO 3HAUEHHUSA TOKa B HYJIEBOM paboueM MPOBOXHUKE IIPH TaKHX Harpys-
KaX MOXET JOCTHrath 1,7 OT qeiicTBYIOLIETO 3HaUEHHs TOKa B (a3HbIX MPOBOJHUKAX.
C 06.10.1999 B neiicTBHe BBENEHBI HOBBIE PEOAKIMH Pa3l. 6 « DIEKTPHUECKOE OCBELLE-
HHe» U 7 «OneKkTpoobopyIOBaHHE ClEnHANbHBIX YCTAaHOBOK» cenpMoro usmanus ITYD.
ConepkaHHe 3THX Pa3/IeNioB MPHBEIECHO B COOTBETCTBHE C KOMIUIEKCOM cranxaptoB MOK
Ha 3JIEKTPOYCTAHOBKH 31aHHi1. B psiie OTNENBHBIX MMYHKTOB HOBOH pemakuuM pasm. 6 u 7
ITY3 npenpssnsior naxe 6osee xectkue TpeOoBaHMsi, YEM B CTaHAApTe HAa OCHOBE Mate-
puanoe MOK. Bty pa3nensl BhINyLIEHBI OTHENBHOH Opoiutopoii «IlpaBuna ycTpoiicTsa
3NeKTpoycTaHoBok» (7-¢ u3n. — M.: HI] SHAC, 1999).
B cenpmoM pasnene [IYD coxepxkutes . 7.1, 3acnyxmuBaromas 0coboro BHUMaHHs.
['maBa na3biBaeTcd «DNEKTPOYCTAHOBKH XMIBIX, OOIECTBEHHBIX, 4AIMHHHUCTPATHBHBIX H
OBITOBBIX 3AAHUID» M paclPOCTPAHAETCA Ha 3JEKTPOYCTAaHOBKH!
— XUIBIX 31aHuH, nepeuncnennslx B CHull 2.08.01-89 «XKunsle 3xanus»;
— obmecTBenHblx 3naHud, nepeuncneHHsix B CHull 2.08.02-89 «OOmecTBenHble
3MaHHUs U COOPYXNEHHA» (32 HCKIIIOUEHHEM 3MaHUH M MOMEUIEHHH, NEPEUUCIEHHBIX
B . 7.2);

— aIMUHUCTPATHBHBIX M OBITOBHIX 3maHuii, mepeddcnennsix B CHull 2.09.04-87
«AIMUHHUCTPATHBHBIE M OBITOBBIE 3HAHMA.

K snexrpoycranoBkam yHHKaNbHBIX U IPYTHX CHEUHANBHBIX 3JaHNH, HE BOLIEAUIMX B
BBILIEYKa3aHHBIH CIIMCOK, MOTYT NPEIbABIATHCA JONOIHUTENBHBIE TPEOOBaHH.

[naBa 7.1 comepxkut TpebGOBaHUA K 3IEKTPONPOBOAKAM M KabenbHbIM NHHUAM. Ilpu
BBIOOpE crocoba MPOKIANKH U CEYEHHH 3NEKTPONPOBOAKH, PYKOBOICTBYSCH Kak Tpebo-
Banusamu ['OCT P 50571.15-97, rax u [IYD, cnenyer UMeTh B BUJIY, YTO HOBAs peaaxiys
IIYD B yactu n. 7.1.37 Gopmynupyercs crenyoumM oopa3oM: «...IeKTPONPOBOIKY B
NIOMELIEHHUSX CIIENYET BHITIOIHATH CMEHIEMOM: CKPBITO — B KaHalax CTPOMTENbHBIX KOH-
CTPYKUMI, 3aMOHOJIMMEHHBIX TPYOaX; OTKPBITO — B IEKTPOTEXHHUYECKHX TUIHHTYCAX,
Kopobax U T.1I.

B TexHHYecKHX 3Ta)kax, MOANOIBAX ... 3JIEKTPONPOBOIKY PEKOMEHIAYETCs BBINON-
HATB OTKPBITO. ..

B 31aHUAX CO CTPOMTENIBHBIMH KOHCTPYKLHAMH, BBINOJHEHHBIMH U3 HETOPIOUHMX Ma-
TEPHAJIOB, JONYCKAETCH HECMEHAEMAs 3aMOHOJIMYEHHAs MPOKIaaKka TPyNnoBbIX ceTeH B
60po3Iax CTeH, Neperoponok, NepeKphITHil, 10X WITYKAaTypKOii, B CJ10€ OATOTOBKH 11071a
MM B MYCTOTaX CTPOMTENBHBIX KOHCTPYKIIMH, BhINOJIHAEMas KabeneM MM HU30JIMpOBaH-
HBIMH TIPOBOJAMH B 3aiMTHOH o0omnouke. IlpumeHenne HecMeHseMoN 3aMOHOJIMUEHHOH
NPOKJIAKH NIPOBOJOB B MAHENAX CTEH, [IEPErOpoNOK M NEPEKPBITHIA, BBIMOIHEHHOHN NpH
VX U3TOTOBJIEHHH Ha 3aBOJAaX CTPOHMHAYCTPHH HWIIM BBHITIOJIHAEMOH B MOHTAXHBIX CTHIKaX
naHenei npyu MOHTaXe 3JaHuH, HE NOMYyCKaeTCs».
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Kpome toro (m. 7.1.38 1Y), aseKTpuuecKue CeTH, MPOKIIAAbIBACMBIE 32 HEMPOXOJ-
HBIMA TIOABECHBIMH MOTOJIKAMH W B TIEPErOPOIKaxX, PAaCCMATPUBAIOTCH KAK CKPBIThIE
AEKTPONPOBOAKH, M HX CJIEAYET BBIMOIHATE!

—3a MOTOJIKAMH W B MYCTOTaX MEPErOpPOAOK M3 FOPHOUHX MATEPHATIOB B METa/lIH4e-
CKHX Tpy0ax, obnajariuX JIOKaNIn3aiMOHHOW CcOCOOHOCTBIO, U B 3aKPBITBIX KO-
pobax;

—3a NOTOJNIKAMH U B TIEPErOPOJAKAX M3 HEI'OPIOYMX MATEPHATIOB, B BBIMOJHEHHBIX U3
HEroplo4YuX MaTepuaiioB Tpybax M kopo0ax, a Takke KabelsMHu, HE paclipocTpa-
HAMILMMH FOpPEHHE.

[Ipu 3TOM mOJKHA OBITH oOeciredcHa BO3MOXKHOCTB 3aMEHBI MPOBO/IOB M Kabenen.
[Ton moxBecHBIMH MOTOJNKAMH W3 HETOPIOYMX MaTePHANIOB MOHMMAKOT TAKHE MOTOJKH,
KOTOpBIE BBITOJHEHBI H3 HErOPHOUKX MATEPHATIOB, MPH 3TOM APYrde€ CTPOUTENBHBIE KOH-
CTPYKLHH, PACTIOJIOKEHHBIC Hal MOABCCHBIMY MOTONKAMH, BKIOYAs MEXIYITAKHBIE Me-
PEKPBITHS, TAKXKE BBITIONHEHBl U3 HETOPIOYHX MATEPHANIOB.

B npunoxenuu 3 npuBoautcs Beuaepxkka u3 tabmuusl S2H T'OCT P 50571.15-97 ¢
MPAMEPAMH MOHTAXA 3JICKTPOIPOBOAOK MPUMEHUTENIBHO K aAMUHUCTPATUBHBIM 3MaHH-
aM. JlaHHBIE WILTIOCTPAMK HE JAXOT TOYHOro ONUCAHMA M3ACIMH WM MPAKTHKH MOHTAa-
%a, @ pPaCCMaTPUBAIOT CMOCOO MOHTAXA.

Jlns BbIMOJIHEHHs NMPOBOJOK CeTH OecrepeboiHOro 31eKTpocHabXeHus 1COOX0IMMO
NpUMEHeHHe NIPOBOJOB U KaOeJICH TONBKO C MEAHBIMH XuUlaMu. PEKOMEHIYETCS HCTIONb-
30BaHUC OJHONIPOBOJIOYHBIX Kabeneil n nmpoBoaoB. [IpuMeHeHHe rHOKUX MHOTONPOBOJIOY-
HBIX Kabesiel BO3MOXHO Ha Y4acTKax CETH, MOABEPraeMbIX PEKOHCTPYKLHUM NpH pabote
WIM [T TIOAK/IIOYEHHs OTHAENBHBIX SJICKTPONPHEMHHUKOB. Bee coenuHeHus HE00Xoaumo
BHITIONHATDH OTBETBUTCJIBHBIMHE C)KHMAaMH WJIH TPYKHHHBIMH KJIEMMaMH, IPH DTOM MHOI'O-
TMPOBOJIOYHBIE HKUJIbI JOIDKHBI OBITH 00XKAaThl C MPHMCHEHNEM CIEIHANBHON OCHACTKH.

B cBs3u ¢ TeM, 4TO ceyeHHE HYIeBOro pabodero NpoBOIHHKA NOJKHO OBITH paccyu-
TAHO Ha TOK, KOTOPBIH MOXET NpeBblmath pa3uelii B 1,7 pa3a, a cymecTBYOnjas HOMEHK-
matypa IpoBOJOB u Kabesnel He Bcerja Mo3BOJAET OMHO3HAYHO PELIUTh JAHHYHO 3a/1a4y,
BO3MOIHO BBINOJIHEHHE TPEX(Pa3HBIX NEKTPONIPOBOIOK CIEAYIONIUMHU ClTocoOaMu:

1. Ilpu npokiaake npoBogaMH cedeHne Ga3HbIX U 3aIUTHOTO MPOBOJAHUKOB BHINOJI-
HSETCS OJHHUM CeHEHHEM, a HYJICBOW pabouuii (HeHTpanbHbIN) MPOBOJHHUK BBIMOJIHACTCS
CeUEHHEM, pAaCCUHTAHHBIM Ha TOK, 6ouiblIniA dasHoro B 1,7 pasa.

2. INpu npoknanke KabensiMu BO3MOXKHBI TPH BapuaHTa:

— NpHY NPUMCHEHUH TPEXXKUIIBHBIX Kabesei >kuibl kabenel ucnoib3yores Kak ¢as-
HBIE NPOBOJHUKH, HYNEBOH pabo4uii NPOBOJHNUK BBIMOJIHIETCSA MPOBOIOM (MK HE-
CKOJIBKHMH IIPOBOJAMH ) CEUEHHEM, PACCUHTAaHHBIM Ha TOK, 6oJIbiInii daszHoro B 1,7
pasa, HyJICBOH 3aIUUTHBIA — 1IpOBOXOM CEYE€HHEM B COOTBETCTBHH € M. 7.1.45
Y3, Ho He meHee 50% ceueHus QasHpIX NPOBOTHHKOB; BMECTO MPOBOJIOB BO3-
MOJKHO NpUMEHEHHUe Kabeneil ¢ COOTBETCTBYIOLIMM YHUCIIOM XU U CCUEHHEM;

— MPU UCTIONB30BAHUN YCTHIPEXKUNBHBIX KabeneH: Tpu XKWkl — (a3Hbiec NPOBOIHU-
KH, HyJIeBOH pabo4Mii MPOBOAHHUK — TAKXKE OJHA u3 XHJ Kabens, a HyneBoH 3a-
IIUTHBIH IPOBOAHUK — OTAEIBHBIH NpoBoA. [Ipu 3T0M cedeHue xabens onpelers-
etcs no paboueMy TOKY B HyJIeBOM pabO4eM MPOBOJHHUKE, a cedeHHe (a3HBIX >KUI
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NIOJTY4aeTCsl 3aBBIMIEHHBIM (TAKOE pellieHHE SBIAETCS HAWIYUIIMM C TCXHUYCCKOM
TOYKHM 3PEHHs, HO IOPOKE NMPOYMX U HE BCErJa BhIMOJIHMUMO MpH OOJBIIMX TOKAX);
~ 1P MPUMEHEHUH NATHKWIBHBIX KaOeNneH ¢ )KUIIaMH OTHOTO CCHUCHHS: TPH JKHIIbI —

¢a3Hble MPOBOJHHUKH, B KauccTBe HYJIECBOro pabodero MpoBOANMKA MCIOMb3YIOTCS
JB€ 00BENHHEHHBIE XUJIbI Kabens, a AJis HyJIEBOT0 3aIIMTHOTO — OTNENBHBIN Npo-
Box. [Ipu 3ToM ceueHue kabens onpeaensercs TokoM asbl (TaKoe PCHICHUE TaKKe
SIBIAETCS HAWIYHILIMM C TEXHHYCCKOH TOYKH 3PCHMS, OJHAKO JIOBOJNBHO NOPOTO;
MMEROTCS TAKXKE CJIOKHOCTH € 3aKa30M U NOCTaBKOH Kabeneid).

[Tpu GonbLIMX MOIIHOCTSAX BO3MOJKHA MpoKianka ¢asHbIX, HYJEBbIX pabouux M 3a-
IIUTHBIX MPOBOAHUKOB ABYMs WM Oojiee mapaaneNbHbIMU KaOelsAMH HIIM MPOBOJAMH.
Bce kabenu ¥ npoBosa, OTHOCSIIMECA K OAHOH JIMHKH, TOJDKHBI TPOKIaAbIBAThCA 110 Of-
HOM Tpacce.

[Mpoknagka HyJIE€BOI'O 3ALUTHOI'O NPOBOAHHMKA AN WH(POPMailMOHHO-BBIIHUCIHTEIb-
HOH TEXHHUKH M DIIEKTPOTEXHHUYECKOI0 000py/I0BaHHs I0JPKHA COOTBETCTBOBATh TPeOOBa-
HusiM [OCT P 50571.10-96 «3asemnsiomue ycTpoicTBa M 3aIMTHBIC TIPOBOAHHKHY,
IOCT P 50571.21-2000 «3azeMiIFIOIIME YTPOHCTBA U CUCTEMbI YPABHUBAHHSA 3IEKTpHUHUE-
CKHMX TOTEHLMAJIOB B DJIEKTPOYCTAaHOBKAaX, COAEpXKaiUX obopyuoBaHHe 0OpabOTKH HH-
dopmaruu» 1 FTOCT P 50571.22-2000 «3azemnenue obopyoBanus obpaboTku uHGOp-
MaiMm».

CxeMbl 3a3eMJICHHSA M MOMKGIFOYCHHS HYJEBBIX 3alUMTHBIX [IPOBOJHUKOB paccMoTpe-
HbI B L. 6.

3.8.5. I'pynnoBble po3eToYHbIe CeTH

I'pynnoBeie cety HGecriepeOOMHOr0 3MeKTpOCHaOXKeHUS 1OKHBI CTPOUTHCS TAKHM 00pa-
30M, 4TOOBI 00ECNeunBaTh CEJIEKTHBHOE OTKIIOMCHHE MOBPEXK/IEHHBIX IIPH KOPOTKHX 3a-
MBIKaHHSX M TICPCTPYKeHHBIX YJacTKOB Oe3 OTKIIOUCHHH NHTaHHSA B OCTAILHOH CETH.
3T0 naeT BO3MOKHOCTD NPOBEACHHUS padOT ¢ OTKIIOMCHUEM HAlPSPKEHHs Ha OrpaHHueH-
HbIX y4acTKax CETH, e 3aTparuas paboTy CpaBIHTENbIIO OONBIIOro 4ucia norpebure-
ned. Jlng 3Toro HeoOX0AMMO pa3OHTh CeTh Ha YJacTKH, 3alliMillagMble aBTOMAaTHIECKUMH
BBIKJIIOYATEISIMH C BO3PACTAOIIMMHK YCTaBKaMH 3aIllMT OT IMeperpy3kd ¥ KOPOTKOro 3a-
mbikaHus, IlpakTHka co3zpaHus ceteil OecricpeOoMHOrO snekTpocHabkeHUs Mokasana,
4TO aBTOMATHYCCKHE BBIKIIOMATEIH YIOOHO yCTaHABIMBATE HEMIOCPEACTBEHHO Ha BBOJIE
B K&KIYI0O KOMHATy M B PaCIpPCACIHUTEIbHbIX (ITAXKHBIX) MIUTKAX Ha MarucTpasx, Iu-
TAIOIIMX TPYIIbI KOMHAT. B pabouux KOMHaTax pEKOMEHAYETCs YCTAHOBKA OJHOTO BbI-
KJIFOHATeNsi C HOMHUHAIBHBIM TOKOM 16 A, a npu GOJIbIIOM KOJIMYCCTBE pabouuX MECT —
HECKOJIbKUX aBTOMAaTOB.

[To cBOMM TeXHMYECKHMM JaHIIBIM 000pY/10BalTHE C UMITYJIbCHBIMU OJIOKAMH TTHTaHHSA
MOXXET BBIJCPXXHMBATh MNpPONAgaHHs M IMPOBAIbl HAMPSHKCHUS JUIMTEIBHOCTBIO OKOJO
40 mc. IMostomy BpeMs cpabaTbIBaHHsi aBTOMATHYCCKMX BBIKIIIOWATENIEH TIPH KOPOTKHX
3aMBIKAHHUAX, HA BPEMS KOTOPBIX MOTYT BO3HHKAaTh IIyOOKHe IMPOBAJIbl HANIPSKEHHS, He
JI0JDKHO NpeBBIIATh 3TOro 3HadeHHs. Ha ropusonranbuyio marucrpalib B pacipe;ieny-
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TeNBHOM CETH PEeKOMEHIyeTCs MOAKIIYATh J0 3—4 MOMENIEHUH ¢ KOMMYECTBOM pabouux
MecT He Gonee 25. PacnipenenurebHble IMTHI NOJDKHBI MOAKIIOYATBCA MO pagualbHOH
cxeMe OT BBiBoAHOTO uTa MBI, Tak kak npu NMpUMEHEHUH MarucCTPaJbHON CXCMBbI MpH
aBapUM M MPOBEAEHNH paboT CO CHATUEM HanpsKeHUs OyayT OTKIIOUYEHH Cpa3y IBa UIH
fonee LIMTKOB, YTO HEAOMYCTHMO.

HeobxoauMo noacuutp ynorpebnsemMoe noHstue pabodero Mecta. [Tox pabouum me-
CTOM NOHHUMAETCA COBOKYMHOCTh MH(GOPMAMOHHBIX M 3JTEKTPOTEXHHUYECKHUX OKOHEUHBIX
YCTPOHCTB (3JIEKTPOYCTAHOBOYHBIX M3IENHH, pO3€TOK), 0OBENHHEHHBIX O0mMUM QYHK-
LIHOHABHBIM Ha3HAYEHHEM M NOAKIIOYEHHBIX K 3JIEKTPUHECKHMM M MHQOPMaLMOHHBIM
NHHUAM OfHOTO moib3oBateis. MHbopMauuOHHBIE pO3ETKH BXOAAT B HOMEHKIATYPY
CKC u, xakx npaBwiIo, IpeaCTaBICHB ABYMA MHGOpMalMOHHBIMHU po3eTkaMu RJ-45 nns
KOMMBIOTEPHOM M TenedoHHO# ceTell. DnexTpuueckue po3eTky pabouero MecTa pasaesns-
I0TCS Ha PO3ETKM CeTH Oecrnepe0OMHOr0 3JIEKTPOCHAOXKEHUS U PO3ETKM CETH obuiero
wekrpocHabxkenus (COI). Ha npaktuke Obino onpeneneHo, 4to ducno pozetok CBI
JOIDKHO cocTaBnATh 3—4, a pozetok COD — 1-2.

B Mupe cymecTByeT AOCTaTOYHO OOJBLUIOE KOJIHYECTBO THUIOB 3JEKTPHYECKUX pO-
3etok. B Hacrosmee BpeMsa B Poccuu mmpoko HCHONB3YIOTCA PO3ETKH €BPONEHCKOro
tina («eBpopo3eTku»). CornacHO CHCTeME HOPMAaTWBHBIX 00O3HAYEHHH, NPHUHATBHIX B
eBPONEHCKHUX CTpaHaX, 3TH po3eTku obo3naqarores kak E10-G: CEE 7 Shuko. Jlntepa
G o3Havaer HeMmeukwuit Tunopasmep. CymecTByer Take (Qpanko-OenbruiicCkuil THIIO-
pasmep E10-F: French/Belgian. 9Ty THnOpa3sMepsl po3eTOK OTJIMYAIOTCA MOJOKEHHEM
u opMoii TpeTbero 3asemistomero koutakra. ¥ poserokx E10-G: CEE 7 Shuko 3a3eM-
MAIOWMI KOHTAaKT uMmeeT GopMy IBYX JaMmenei, pacrnonoXeHHBIX M0 OKPYKHOCTH po-
3eTkH (pHuc. 3.42, a). Y poserok E10-F: French/Belgian 3a3emnsiioumii KOHTaKT BHINOJI-
HEH B BHIOE IUTHIPS, BBICTYNAKOINEr0 HaJ ILITENCENBHBIMH pa3beMaMH pPO3ETKH
(puc. 3.42, 6). BONBUIMHCTBO SNMEKTPUYECKUX BUIOK Kabened nUTaHus UuHPOKOMMYHH-
KaLMOHHOTO 00OPYNOBaHMS TIO3BOJNAIOT BKIIIOYMTHCA B 00a Tulla PO3ETOK, OJHAKO ObI-
BAlOT M MCKMIOUeHUsA. TTpu BBIGOpE 3NEKTPOYCTAHOBOYHBIX M3ICIHH cleayeT OPHEHTH-
poBaTbcs Ha po3eTku Hemenkoro tuna E10-G: CEE 7 Shuko. Posetku, BbinyckaBiuecs
B CCCP, oTiInualoTCs OT €BPOPO3ETOK AUAMETPOM THe3Ja LITENCENbHOIo pazbeMa. Y
HHX IMAMETpP COCTaBIsAET 4 MM, a y eBpopo3eTok — 5 MM. [lo 3To#l npuunHe COBpEMEH-
HBIE BUJIKM CO LUTHIPAMM AMaMETPOM 5 MM He BKJIIOYAIOTCSA B CTapbie po3eTkd 0e3 me-
pexonHuka. KpoMe Toro, oTcyTCTBHE B HHMX 3a3€MJICHHUS HE NOMYCKAET SKCIUTyaTaiuIo
10 YCIOBHAM HOBBIX TpeOOBaHU 3MEKTPOOE30MACHOCTH.

WMnynbcHbiit 610K nutaHus (CM. Ha puc. 2.6) obopyaoBaH LC-¢punbTpoM, cpeauss
TOYKa KOTOpPOr'0 COENMHEHa ¢ KoprnycoM. Ecnu kopriyc 3a3eMileH depe3 3a3eMISIOIIH
KOHTAaKT PO3ETKM, TO HUKAaKMX HENPUATHOCTEH HE MpoucxoauT. Ecnu 3TOT KoHTakT oT-
CYTCTBY€T, TO Ha Koplnyce 000pynoBaHus Oka3biBaeTcs HanpsbkeHue 110 B. Oto nanps-
KEHHE MOABJIAETCA B CHUIIy TOTO, YTO HE3a3eMIICHHBIH PuIbTp paboTaeT Kak eMKOCTHOH
JeNuTeNb, a KOpNyC BKIIOUEH MEXAY INIeyaMHu aenuTens. Bo3MOXHBIH TOK MpH MPUKOC-
HOBEHHM K Kopmycy 00OpyIOBaHMS M 3a3€MJICHHBIM 4acTAM WJIM Apyromy obopymoBa-
HHIO OTPAHHYMBAETCA E€MKOCTAMH ¢UIBTpa, HO TEM HE MEHEE ONaCHOCTh MOPaXKEHHA
WIEKTPUUECKUM TOKOM COXPaHAETCH.
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a) 6)

Puc. 3.42. neKTpOpO3EeTKM EBPONENCKOro TUNa:
a) E10-G: CEE 7 Shuko; 6) E10-F: French/Belgian
(ucmovruk: Bush-Jaeger Elektro GmbH)

Kaxk yxe oTMedanock, NpoBOJKH CIENYET BBIIOIHATE, TOJNBKO YYUTHIBAs BO3MOXKHO-
CTH 3aMEHbI, NEPEKIaAKH ¥ HOTOIHHUTENBHOM MNPOKIaAKH. [l 3TOro rpynioBble CETH
HEO0OXOAUMO BBINIOJNHATE B KOpOOax WM B CIEHHANBHBIX IEKTPOTEXHHUYECKUX IUTHHTY-
cax C yCTAHOBKOH B HHMX PO3ETOK HJIM MOJ ChEMHBIMH QajplINONaMH B JIOTKAaX C yCTa-
HOBKO# PO3CTOK B JIIOYKAX M MOAKIHOYEHHEM K HUM 00OpYNOBaHHs 4Yepe3 YyAIHHHUTENH-
pa3BeTBUTENN. BO3MOXHO OZHOBPEMEHHOE HMCIIOJB30BAHHE 3THX METONOB. Takas KoM-
OMHapMs IPUMEHSETCS B CIIEUMAIBHOH KOMIBIOTEPHOH (0dHCHOI) MebenH.

KonuuectBo po3eTok uis cepBepoB, akTHBHOTO 000pyAOBaHHsS HHPOPMaIMOHHO-BbI-
YHUCIIUTETIBHOM CETH U OPYroro o0opyIOBaHHUA, HMEIOIIETO HETUIIOBYIO KOHQUIYpanHIo,
JOJDKHO BBIOMPAThCs MHAMBHAYAIBHO. B IpyNIOBBIX CETAX CledyeT OCTaBNATH Pe3eps
kabened, Mo JUIMHE OOCTAaTOYHBIM I MEpEeMElECHUs PO3eTOK B Kopobax MM Mmof
¢ansumonom Ha 1...2 M. I'pyIioBele 31€KTPOIIPOBOIKH B KOPoOax CIEAYET BHIIONHSATH
C pa3feNICeHHEM BHYTPEHHErO MPOCTPAaHCTBa CeMapaTopaMH OT OCTAIBHBIX CETEH (IpoBO-
10K) (cM. Tabn. I13.1, cipaBouHbIH HOMED (MO3MLIHUA) 72).



naBa 4

Cuctema rapaHTUPOBAHHOrO 3NeKTPOCHabxeHUn

41. Obwume cBepeHUn

Cuctema rapaHTHpoBaHHOro 3nekrpocHatxkerus (CI'D) no cBoeMy Ha3HA4EHHIO ABJACT-
cq pesepBHOH (aBapuiinoH). B otnmune ot norpebureneit Cb3 (rpynma A), norpeGurenu
rpynnsl B B HOpManpHOM peXuMe MONy4yaroT NHTaHWE OT OCHOBHOrO MCTOYHHKA THTA-
HHS — CHCTCMBl 00mero snektpocHatkenus. [Ipyn 0Tka3e OCHOBHOrO MCTOYHHKA 3JIEK-
tpocHabxeHns B paboty Bcrynaer obopynoBanne CI'D — nm3enb-reHepaTopHble YCTa-
HoBku (AT'Y). AI'Y BxomaT B coctaB ausenb-anekrpudeckoii cranumu (I9C), kotopas
MOXET COCTOATH M3 onHOW Mim Heckonbkux JAI'Y, B ToM 4Mcie paszHoit MouiHocT. Bo
Bpems nycka JII'Y nutanue norpebutesnedi rpynnsl A OCYIIECTBAAETCA 33 CUET JHEPTUU
akkyMymstopHod 6atapeu UBIL. [Inarpamma ¢pyHkumoHnpoBanus kommiekca CE3-CI'3
B CITy4a€ aBapUHHOIO OTKIIOYEHHA MHWTAHHMA W TOCIEAYIOUIEr0 BOCCTAHOBIEHHUS OCHOB-
HOTO 3JIeKTpOCHabXKeHus noka3zana Ha puc. 4.1.

Buixog AY #a paboqnin
pexum. MNepekriodenne BoccraxoBnenune nuranus ot
nuranua UBM wa 4ry CO3. UBIM aBTOMaTU4ECKU
nepeknodaetca ¢ Ay sa
OCHOBHOM BBOf

MomesT aBapum —
OTKMIOHEHUE NUTaHNA OT ABTOMaTU4ECKAA

CO3 octa+oBka Y
Hanpsxetne \
Ha Beoge ot CO3

Hanpsixerve $ X ;
Ha Boixoge ArY :

v

Hanpsxexve . H :
Ha Boixoge BN . - :

i 30..120c ! ! 30..120¢
- > - t
Pa6ota B HopmanHom EPaGora CB3 B! Pabora CI3 B Orkn. Ary
pexvme | GBTOHOMHOM | @BTOHOMHOM pEeXUme | (nen ! PaGOTapBe;:;::;anbnom
(MBM nTaetca or CO3) pexuvme (MBM nntaetca ot AMY) nuraerca (VIBM nuraerca ot COD)

: i orCO03)

Puc. 4.1. BpemetxHas guarpamma pa6oTol komnnekca CE3-CIra
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Komnnekc paboraer 1o cneayromemMy ajropuTmy:

— MIpH 0TKa3€ OCHOBHOTO MHUTaHHA 3JEKTpocHaOXkeHHe noTpeduTenet rpynnsl A re-
peBonutcsa Ha nuraHue ot UBI1 (ucnone3yercs 3Heprus akkyMyJsTOpHBIX Oara-
peit);

— npousBoautes 3anyck JII'Y, kotopas 3a BpeMs, HE NPEBHINAIOMIEE OBYX MUHYT,
BBIXOAHT HA HOMHHAJIBHBIE 000POTHI M MPUHUMAET Harpy3Ky;

— MPOMCXOAMT aBTOoMaTHyeckoe nepekmodeHue Cb3 Ha nuranue ot CI'O (AT'Y);

— UBIT nuratores ot JII'Y u npou3BoAAT Noa3apsaa akkKyMyNaTOPHEIX OaTapei;

— NP BOCCTAHOBJIEHHH OCHOBHOT'O MHUTaHHs MOTPEOMTENH NEPEBOIATCS HA IEKTPO-
cHabxenue ot CO3;

— AT'Y octaHaBnuBaeTcs.

Jsa CT'3, tak xe kak v s CBO, cnpaBeanMBo MOHATHE BPEMEHH aBTOHOMHOM pa-
6o1el. B CBD BpeMs aBTOHOMHO# paboThl onpeaenserca émkoctbio AB, B CI'D — komm-
4ecTBOM AM3ensHOro tomnuBa. KonudectBo TormnuBa omnpenensercs 00bEMOM IITATHOMO
Gaka, pacroNoKEHHOTO B CTaHMHE, M NOMOJHUTENbHBIX 6akoB. llltaTHbie Gaku HMMEIOT
pa3nHuHyI0 EMKOCTB, B 3aBUCHMOCTH OT Moaenu JII'Y, u, kak npaBuno, no3posnsior pabo-
TaTh C HOMHHAJIBHOM MOIIHOCTBIO B TeueHHe 6...8 4. Bpemsa aBroHoMHo# pabotsr AI'Y
JOJDKHO OTNPENENATHCS B 3a4aHHM Ha MPOEKTUPOBAHHE — OT 3TOrO 3aBHMCHMT, OCHAILATh
wii Het JAI'Y mononnurtensHBIMHM OakaMmu. B crmyuae, korna pasMeneHue TONOIHHUTEND-
HBIX TOIUIMBHBIX 0aKOB HEBO3MOXKHO, MPOEKTOM JOJDKEH OBITH MPEXYyCMOTPEH NOABO3
Jo3anpaBka TomiMBa. Cnefyer yuuThIBaTh, 4TO 00ECNEYHTh HEOOXOAMMOE BpEMs aBTO-
HOMHO# paboThI 3a CUET MOABO3a TOILIMBA HA MPAKTHKE AOCTATOYHO CII0XKHO B OPraHuU3a-
LIMOHHOM IIJIaHe.

4.2. [Inzenb-reHepaTopHble YCTAaHOBKN

JI'Y npepnasHaueHsl Iy paboThl B KauecTBE OCHOBHBIX (prime) WM pe3epBHBIX
(stand-by) ucrounukoB 3nekrpocHabxeHus. AI'Y is Mcnonb30BaHUA B Ka4ECTBE OCHOB-
HBIX HCTOYHHKOB 371ekTpocHabkeHHs (JII'Y mia HenpepbiBHOM paboThi) AOMYyCKAIOT pa-
60Ty ¢ neperpy3skoit 10% oT HOMMHANBHOH MOLIHOCTH B TEUEHUE OJAHOrO Yaca, HO He Ya-
11€ OJHOrO pas’a B ABEHAAuATh 4acoB. J[mUTeNbHOCTH paboThl TakOH YCTAaHOBKH B Teue-
HHE roja He orpaHuuuBaetcs. Pesepsubie [II'Y He gomnyckaloT neperpy3kd OTHOCHTEND-
HO HOMHMHaNBHOM MOIIHOCTH yCTaHOBKH. B tedeHue rona pesepeHas JII'Y mosmkHa Hapa-
6otats He Gosee 500 MoTO4acoB npH HOMUHANBHOHM MomHocTH. Mogenu JT'Y, ucnons-
3yIOIUME OMH M TOT XK€ ABHUIraTelb, BHIMYCKAIOTCS B MCIIONHEHHH KaK 1)1 OCHOBHOIA, Tak
v U8 pe3epBHoil paboTtbl. HoMuHanbHas MOLIHOCTE YCTAHOBKH Il OCHOBHO#M paboTh
MEHBIIE HOMMHAJIBHOH MOIIHOCTH YCTaHOBKH IS pe3epBHOI paboThl NipumepHo Ha 10%
(3aBucuT oT Moneinu). [IpuMeHeHHe B KadecTBe Pe3epBHBIX MCTOYHHKOB nuTaHus JII'Y,
npeiHa3HauYEHHBIX A1 OCHOBHOM paboThl, JONYCTUMO 0€3 BCAKMX TEXHUYECKHX OIPaHH-
uyeHuid. Beibop Toro viu uhoro tuna J{I'Y onpenensercs npoexkrom. Ilpu stom cuenyer
yUMTBIBATh MPEAMNOJaraeMble pexXuM paboTbl MU HapaboTKy. [IpM MOIIHOCTH Harpysku
90% oT HOMHMHAIBLHOTO 3Ha4eHHs HapaboTka MOTOYacoB pe3epBHbIX JAI'Y cousmepuma ¢
Hapabotko# [II'Y nns noctosHHo# paboThl.
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YCTaHOBKH MOTYT OAKIIOYATHECA A5 napauielibiol paboTel Ha 0Oy HarpysKy ¢
cyMMapHoOii MonHocTsi0 10 10 MBA. YcTaHOBKYM BbiYCKAaKOTCS Kak B TpeX(asHOM, Tak
¥ B ontnodassoM (1o 100 kBA) ucnonuenun. B coorserctuu ¢ FOCT 13822-82 «3Jnek-
TpoarperaTel U NepeABMKHBIE JIEKTPOCTAHLMH, JU3eNbHbIC, O0LHe TEXHHYECKHE YCI10-
BHA (C u3MeHeHHAMH 1989 r.)» yacTtoTa 0o00poTOB JBUTaTC/CH BBIOMpaeTcs u3 psaaa 500,
750, 1000, 1500, 2000 u 3000 o6/mMuH. [suratenn ¢ yactoTtoii Bpanienus 500, 750 u
1000 06/MHH MPUMEHSIOTCS, KaK 1IPaBIIIO, A MOIIHLIX YCTaHOBOK (cBhile 1 MBA).
BoicokooGopoTHEBle ABuraTesu ¢ 4actotod BpaiuteHus 3000 oO6/MHH HCONB3YWOTCA [Uis
pesepBHbIX JII'Y Mommocteio a0 500 kBA. Hanbonec pacnpocrpaHennas 4acToTa Bpa-
IIeHHs qBUraTenel arperatoB MoiHocTh10 A0 1000 kBA — 1500 06/muH.

ALY MoryT ¢yHKIHOIMPOBATh KaK B MOJIIOCTBIO aBTOMATHUECKOM PEXHME, TaK H B
pexxuMe py4rnioro ynpasneHnus. CteneHs apromatvsaiiuu Hopmupyercs TOCT 13822-82.
ABTOMaTH3auMs J0/KHA OOCCIeUMBATL BBINOJIHCHHE Ollepalvi, NPUBEJEHHBIX B
1abn. 4.1.

Tabnuua 4.1. AsTomMaTnsaums an3ens-reHepaTopHbIX yctadosok no FOCT 13822-82

Yposens Crenenb
O0beM aBTOMATH3IANHH
CIOKHOCTH ABTOMATH3AUMH

CTaGM.‘IMBaLlMSI BbIXO/IHBIX YIEKTPUUCCKUX NapaMETpOB

. 0
3amura VICKTPUUCCKUX LCTIEH

Heprbiit

CrabuiiM3auus BbIXOTHBIX MCKTPUUCCKUX NApaMeTpoB
ABapuitHO-npe 1y fipeIUTeIbHAsA CUIHAIM3ALMS 1 aBapUHan 3alunTa
Bropoii ABTOMATHUECKOE HOMICPKAHUE 1HOPMATLHOH paloTh Mocne 11ycka 1 1
BKJIFOYEHHS HATPY3KK, B TOM 4uciic 6¢3 00Cny* HBaHUA W HabMOAEHus
B TeueHue 4 wim § u

Crabunn3aiys BoIXOAHBIX DICKTPHUYCCKUX [1ApaMCTPOB
ABapuiiHO-TIpeyNIpeANTENIbHAA CHIHATM3aHMA 1 aBapuiiHas 3al[UTa
Tpetuii JIMCTaHIMOHKOE M (MJIM) ABTOMATHUYECKOE YHPaBICHHUE NPH HYCKE, 2
padoTe M OCTAHOBKE CO CPOKOM HEOOC:1y>KMBaeMOoi paborbl
16 nan 24 4

CrabHaM3auns BbIXOAHBIX MICKTPUYECKUX MapaMCTPOB
ABapuiiHO-iipe/1yTIpe/IMTesIbHas CUFHA/IM3AIIMS 1 aBapritHas 3alinTa
YetBeproiit | JUCTaHUMOHHOE M aBTOMATHUYECKOE KIIM TOJIbKO aBTOMATHYECKOC 3
YHpPaBICHHE BCEMH TEXHOJIOIMUCCKUMH MPOIECCAMU CO CPOKOM 11€06-
cnyxuBacMoit pabotht 150 nnn 240 4

B TexHuueckux clienmduKanusax Ha OTe4eCTBCHHOC 000PYI0BAHHC YKA3hIBAETCS CTC-
NeHb apToMaTH3auuH. B Tabi. 4.1 ypoBeHb CJI0KHOCTH NpPHUBEIEH, KaK 3TO NPHUHATO B
cTaHgapre, /Ul OPAAKOBOro odosnadcHus oObema apToMarn3amui. CTereHs aBTOMATH-
3ay O 1 1 TpeyeT HanuuMs NMepcoHasta Ul OCYIeCTBIICHHs 3anycka YCTaHOBKH. J[ns
aBAPUITHON CHCTEMBI JIEKTPOCHAOXKeN!s aIMUHUCTPATHBHOIO 3aHus, NeHcTByoMEel B
ABTOMATHYECKOM pexuMe, HeoOXoauMa CTeleHb aBToMaTH3auni 2 u 3. B TeXHHUeCcKnx
cnenMuKaHIX Ha UMNOPTHOE 000pYJOBaHHE CTelleHh aBTOMATH3ALMH M0 POCCHIHCKO-
My CTaHAApTy He YyKa3pIBaeTcs, a MCPCUUCIAITCH (PYHKUHMH CHUCTEMbl aBTOMATH3ALNH
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JITY, opraHbl ¥ KaHaibl YIIPaBA€HNs, CUTHAITH3ALNS U U3MepHTeNnbHbIC puoopsl. Heob-

X0aHMMasi cTeneHs aBToMaTh3anuu 'Y onpenensieTcs B npoekTe.
Cmanoapmuan komniekmayusa /JI'Y Bxnodaet B ceds:
~ NPOMBIIIIEHHBIH JH3eNbHBIH BHUTaTENh;
— TypOOHarHeTartens AJs ABUraTesei ¢ TypOOHa 1yBOM;

— OCCIICTOUHBIH FeHepaTop NepeMEeHHOI0 TOKa ¢ CaMOBO30YK/IEHHEM H aBTOpeTYIIH-

POBKO# B 3alLIUTHOM KOXKYX¢;
— ¢IMHOEe OCHOBaHHE (pama) ajs ABUTaTeNsl U FEHEPATOpa;
— TONIHBHEIH Oak;
— cucTeMy oxnaxiacHus JI['Y, paguaTtop v BEHTHIIATOP;
— BBIXOJHOH 3aUMTHEIH aBTOMAT;
— naHenb YIPaBIACHUS;
— CHCTEMBI CMa3KH M MOJa4H TOILIHBA;
— uHTepdeCHBIH MOAYNb IBUTATENS;

— MeKTpoOoOOpYIOBaHHE, CTAPTCPHYI AaKKYMYNSATOPHYW OaTapero, 3apsgHoe YyCT-

POHCTBO U IEKTPUUCCKHH CTapTep;
~ CHCTCMY IKCTpeHHOro octaHosa JAI'Y;
— aBTOMAaTHUECKHE PETYIATOPHI HAPSHKEHHS H YacTOTHI,
- IPOMBIIUIEHHBIA TMYUIUTENb.
O6wwii sug JI'Y npeacrasneH Ha puc. 4.2.

Manenb BobixogHomn
ynpasnexus asToMart TypboHarHerarens

: /

leHepatop -

TonmwmsHbit —
Gak v pama Oevratens Paawarop

Puc. 4.2. 'Y oTKpbLITOro UCNOSHEHNA
(ucmourux: F.G.Wilson)

Psia mogenedi [AI'Y ocHaracTcst qBMratesisiM, B KOTOPBIX Peali3oBaHa rHapaBiauye-
CKasl cHCTema BIIPHICKA TOIIHBA, yIIpaBiseMass MUKPONPOLECCOPOM. ITO NO3BONSET Ol
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THMH3HPOBaTh paboTy ABHraTens B Pa3NUUHBIX PSKUMAX H 3HAUUTENILHO YJIYULIMThL €O
3KCTTyaTalMOHHbIe XapakTepucTuku. OcHoBHBIE NpenMyitiiecTBa JII'Y Ha 6a3e gBurate-
Jei ¢ MEKPOIIPOLIECCOPHBIM YIIPaBIeHHEM:

— bonee nonHoe cropaHue TorkBa u 6onee Buicokui KIT/T;

— NOHIXXEHHBIH YPOBEHb COJCPIKAHHS BPEJHBIX BEIIECTB B BLIXJIOMHLIX ra3ax;

— IIOHM)KEHHbIN ypOBeHb IIyMa U BUOpaluii;

— NIOHMXKEHHBIH PacX0/ TOILTHBA;

— BO3MOXKHOCTh aBTOMATHUECKOTO MycKa aBurarens 6e3 choenualbHOTO MojorpeBa
npu TeMmnepartypax a0 —20 °C;

— YCOBepIICHCTBOBAHHAS CHCTEMA THArHOCTHUKH.

Jlns pacuivperus GyHKIHOHAILHLIX Bo3MoxkHOCcTel JIT'Y, He obeclieunBaeMbIX CTaH-
NapTHOH KOMILIEKTaluel, MpOU3BOUTCA ee OCHAIeHHE OOROIHUmMENbHBIM 060py006a-
wum (cM. Taioke pasa. 7.1.2). K gononuutensHoMy 000pyIoBaHUIO OTHOCATCA:

— aBTOMAaTHYeCKWe T1aHeNlM YTpaBlieHHs, KOTopble O0ecreuuBalOT aBTOMAaTH3AIHIO

BTOpO#i, TpeTheH  ueTBepTOl cTenenu (Tabn. 4.1);

— MaHeny TePeKITIOUEHU Harpy3kd, aHAJOTHYHble YCTPO#CTBAM aBTOMAaTHYECKOIO
BIJIIOUEHUS pe3epBa;

— [aHenu JUCTAHIIMOHHOTO MOHHTOPHHTA, 3aITyCKa ¥ OCTAHOBA JABHUTraTenNs;

— MEKTPOHHBIH PeryJATOp CKOPOCTH BPAmICHUA IBUraTens, NpeAHa3HAuYeHHbIN A
TOYHOH CTabMIM3AIIMKM YACTOTHI U PEeKOMEHIyeMblH mpu pabote ¢ HenuHeHHOH Ha-
rpy3Koii, B TOM 4HCIE ¢ HCTOYHHKaMHu OecriepeboiiHOTO MUTAHHUA;

~ YCTPOWCTBO 3apsaa akKKyMyJIATOPHOH 6aTapeu OT 21eKTpoceTH, NOCTOAHHO NoAaep-
KHBAIOIEE aKKyMYISATOPhI B 3aPSKSHHOM COCTOSHUHY;

— TOIUTHBHLIA 0ak MOBbLIMIEHHOW e€MKOCTH IS YBEIHUYEHHSA BPEMEHHM HelpepsIBHON
paborul AI'Y 1o 24 4 u 6onee;

— AOTONHUTENbHblE TAYUINTENH (PE3UACHTHBIA 1 KPUTHYECKHI), TPUMeHAEMbIE B
ClyyasX TMOBBINIEHHBIX CAHUTAPHBLIX TpeOOBaHHMI K OKpyXaromeH xuioi 3a-
CTpOHKe;

— 3aMMTHBIE KOXYXH, OTPaHHUMBAIOmue COOCTBEHHBIM mIyM arperata W 3amuuia-
IOIHE €ro OT aTMOC(EPHLIX BO3ACHCTBHUI;

~ apKTHYeCKUH KOHTelHep, obeclieunBatomuii paboty AI'Y B yCIOBHAX HH3KUX TeM-
neparyp a0 —50 °C;

— YCTPOMCTBO MOJOTPEBA OXJIAKAAIONIEH KHIKOCTH;

— YCTPOHCTBO MOJOrPEBa CMAa30YHOI0 Macna;

— YCTpOHCTBO MOfOrpeBa OOMOTOK reHepaTopa ¥ KOMIIOHEHTOB MaHeNnu yIpaBieHus
(mocnegHWe TPU ONIUHM NPHUMEHAOTCA U obnerdeHus 3amycka JBHratens IIpH
HHU3KHX TEMITEpaTypax COBMECTHO € 3aiUTHBIMHM KOXKyXaM# U KOHTeliHepaMu);

— JIONONMHHUTENbHbIE JATUUKH J11 WHIMKAIUH aBapUHHOIO COCTOSTHUS W OCTAHOBKH
JIBUTATENS;

— MOOUNLHOe n1accH (Tpenep) 4 TPaHCIOPTUPOBKH arperara;

- Habop cHuCTEeM AUCTAHIIMOHHON NOJauM TOIJIMBA U3 pe3epBHOro Oaka.

[Ipy NMPOeKTHPOBAHUHM CHCTEMBI T'APAHTHPOBAHHOTO 3MEKTPOCHAOXEHHSA CTaHIapT-

HBIE ¥ JOMONHUTENbHble KOMIOHEHThI JI['Y MOTyT ObITh OTp@KEHBI HIIH HE OTPAKEHBI B
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paboueii nokyMeHTauuu. Takie KOMIOHEHTHI, KaK, HANPUMep, paMa, 3alIUTHBIH aBTOMaAT,
pa3M4HOro poja JaT4MKH, yCTpOKCTBa MOJOIPeBa Macna M OXJAXINAroUieH KHUIKOCTH,
CUCTEMbI CMa3KH, pa3iiHyHble PerynaTophl, caM JBUraTeNlb U reHepaTop M T.1., YKa3niBa-
10TCS TOJbKO B CrelM(HKAMK HA YCTAHOBKY, a Ha pabo4uX depTexkax He MOKa3bIBaKOT-
ca. OTH KOMIIOHEHTHI ONpeeNsAI0TCA MOCTaBIMKAMU 00OpYIOBaHHA B COOTBETCTBHH C
3aJaHHeM NpPOEKTHPOBILUKA. B 3ajaHUM yKa3bIBAIOTCA OCHOBHEIE TEXHMKO-3KOHOMHYE-
CKHe NTOKa3aTeNl YCTaHOBKH:

— MoiHocTh (KBA/kBT);

— KOHCTPYKTHBHOE MCTIOJIHEHHE;

— THIT HATPY3KH;

— BpeMs HapaboTKH (MOTO4Yachl/rox);

— [OMyCTHUMEIH ypoBeHb 1yMa;

— npenensHO gonycTuMble KoHueHTpauuH (I1J1K) BeiOpocos;

— cTerneHb aBTOMATH3AIIHY;

— uHTepdeiic.

IMpoextupoBuk CI'3 momkeH ydecTh KOHCTPYKTHUBHOe HMcmonHeHue 'Y B coorT-
BETCTBHH C 3aJJaHHEM Ha MPOEKTUPOBaHKeE WM ONMpEJeNUTh B X0€ NPOeKTHBIX paboT. To
e OTHOCHUTCA M K MaHENIM IepekoYeHus Harpy3ky win ABP.

ITo koHCcTpykTHBHOMY HcnonHeHHio JII'Y moapa3fenstorcs Ha TPH THMNA: AJiA BHYT-
peHHeH YyCTaHOBKH (OTKPHITOrO KMCIOJIHEHMA), [ HAPYXKHOHM YCTAHOBKH — B KOXYyXax
WM KOHTeHHepax M TepeIBHKHBIE.

AT'Y ona enympenneii ycmanoexku (puc. 4.2) npenHa3zHayeHa A pa3MelleHHUs B
CrieHalibHO MPHCHIOCOOIeHHOM 3NIeKTPOMALIMHHOM MOMelneHUH (cM. pa3s. 8.3) win s
MOHTa)Ka B KOXKYX, KOHTeHHep WU Ha nepeABUXKHOE LIACCH.

Koacyx ¢ wiymousonayuei (puc. 4.3, a) npenHasHadeH Kak s HApyKHOH yCTaHOB-
ku JI'Y, Tak M Ui yCTAHOBKU BHYTPH ClieniHalibHO 000pyqOBaHHBIX MOMeeHUH B CITy-
qae HeoOXOAMMOCTH CHHDKEHHs YpOBHA LiyMa aBuratens. OH umeet Goiblive rabapuThi
¥ Maccy B CpaBHEHHH CO BCEMOTOMHBIM KOXKYXOM 3a CHeT MpUMEHEHHUs 3BYKOH3OISAIHH.
Ipu yctanoBke JII'Y B HenmocpeacTBEHHOH OIM30CTH OT KIWIBIX MOMeEIEHU, B Tipeenax
rOpoAcKOH 3acTpOiKH MO pe3ynbTaTaM pacdeTOB B HacTH mpoekTa «OxpaHa OKpyXKaro-
e cpeabl» MOXKeT MOTpeOOBaThCs UCMOJIb30BAHHE KOXKYXA C CYNepIIyMOU30AIHUeH.

Huszkomemnepamypnotit koxcyx ¢ wymousonayueit (puc. 4.3, 6) npeaHa3Ha4eH Ui
HapyxHoi yctaHoBkd JII'Y npu TeMmnepatype okpyxkatomei cpenst o —40 °C. OcHos-
HBIMM 0COOEHHOCTAMH JaHHOTO KOXYXa SABJAIOTCH:

— aBTOMaTHYEeCKHe JKaJli03H, OTKphIBaroIuecs npH 3amycke 'Y u obecneuuBaromme

MPOXOXKAEHHe BO3IYLIHOTO ITOTOKA Yepe3 paJuaTop;
— crienManbHas TOIUIMBHAs cHcTeMa, obecnednBaromas mojady TOTIUBA MPU HU3KOH
Hapy>XHOM TeMIiepaType;

— CHCTEeMa PeHHPKYJIALUH BO3AYXA;

— BHYTpEHHSS CHCTEMa IOJIOTPeBa KOXKyXa;

— MeTaJUIM9eCKHUEe aMOPTU3aTOPbI;

— aKKyMyJATOpHas 6atapes MOBbILIEHHON €MKOCTH;

— YCTPOMCTBO MOJOrPEBa OXNIAXKAAIOIEH KUAKOCTH.
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Puc. 4.3. AT'Y B lWyMON30ALUMOHHOM (&) U HU3KOTEMNEPATYPHOM (6) KOXyXax
(ucmouruk: F.G.Wilson)

Apkmuueckuia konmenunep (puc. 4.4, a) npegHasHadcH s dkciyaramun JI'Y
B 0C000 TSKENIBIX KNMMAaTHYECKHX YCIOBHUSX C TEMIlEPaTypOH OKpysKaloiieH cpesl J0
=50 °C. KonTeiinep o6opy10BaH cHcTeMaMu 00OTPEBA ¥ BCHTHIIAIMH, a TaKxke 060pyHo-
BaH ABTOMATHYECKH OTKPHLIBAIOMIMMUCA >KATIO3MHHBIMU peLIETKaMH. OTO MO3BOJISET
YAEPKUBATL TEIUIO BHYTPHU KOHTEHlcpa M nosbimaeT 3hGCKTUBHOCT paboTsl NOAOTpe-
Bareneti JII'Y npu HU3KMX TeMmeparypax.

Puc. 4.4. Il'Y B apKTU4ECKOM KOHTEMHEpE (a) U Ha NepeABWKHOM Laccu (6)
(ucmouruk: F.G.Wilson)

Ulaccu nepedsusicnvix AI'Y (puc. 4.4, 0) npeacTamisioT cobOH JOPOXKHBIC OJHO-,
IBYX- HJIM TPEXOCHbIE TpCHicpul. Arperar KOMILICKTYETCS OJTHUM W3 THIOB 3aIIUTHBIX
KOXKyXoB. Tpefinepbl TonyckalT 6yKCHPOBKY Ha 00IbUINC PACCTOSHUS.

BaxcupiM KoMIIeKkTyonmm usaenuem AI'Y asnsercs naneas ynpasaenun (puc. 4.5,
M. Taroke pasa. 7.1.2) Ha Heli pacronioxkeHbl BCe OCHOBHbIE OPraHbl YIPAaBICHHUS, MOHH-
TOpYHTa ¥ MHAHKaIWHK. [1aHenb Ha MCTaIMYECKOH CTOKe YCTAHOBIICHA HA HECyieH pa-
me AI'Y. TTaHens no3BosseT:

— ynpaiaTte pabotoii II'Y (noarotoska k 3aiycky, 3anyck/OCTaHOB);

— KOHTPOJIUpoBaTh padorty JAI'Y 1 ce cocTostHue Mo n3MepuTCIbHBIM NpubopaM 1 HH-

JHKaTOpaM.
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Puc. 4.5. MNManenu ynpasnenua QY (ucmoyruk: F.G.Wilson)

[TaHenu yrpaBiacHHS OTIHYAKOTCS CTCIEHBIO aBTOMATH3AIMH M JONONHUTEILHBIMA
BO3MOXHOCTAMH. Bce ony UMEIT OJTMHAKOBbIE YCTAHOBOYHBIC pa3Mephl U COSIHHHUTENb-
HBIC Pa3beMbl, YTO oOecreunBaeT NOIHYI0 B3aHMo3aMeHAeMocThb. CaMoii mpocToi MoH-
(uKaLHei SBIACTCs 11aHCTb PYYHOTO yrpaBlieHHs paOOTON ABHraTens, 3alycK 1 OCTaHOB
KOTOPOTO NPOH3BOAATCS MOBOpOoTOM Kmoua. [TaHens o00pynoBaHa OCHOBHBEIMH H3MEPH-
TeNbHBIMH NPHOOpPaMH M yCTPOUCTBOM aBTOMATHYECKOI'O OCTAHOBA MPH aBapPHIHBLIX CH-
Tyanusx.

CyuiecTBYIOT naHeNH YNpaBJCHHS, B TOM YHCIE MHKPONPOLECCOPHbLIE, MpeaHa3Ha-
4CHHbIE U aBTOMarudeckoro 3anycka JI'Y npu aBapyy u uMerolyie CTeneHb aBTOMa-
TH3ALMH He HIKE TpeTheH (Tabun. 4.1). 3anyck ¥ ocTaHOBKA ABUraTeNns NpoH3BOATCA aB-
TOMATHYECKH O CHIrHAlly, MOCHIIACMOMY MAHENbIO0 NEPCKIIOUEHUs Harpy3kd. MHUKpo-
IPOIIECCOPHbIE MaHEeNH YMPaBICHHUS TaKKe OCHAIEHbl OCHOBHBIMH H3MEPHUTCIbHLIMH
npubopaMy U OopraliamMy pydHoro ynpasienus. Kpome Toro, 6naromaps HaIHIHIO KOM-
MYHHKAIL[IOHHbIX [IOPTOB MMCCTCS BO3MOXKHOCTL yIpaBnsaTh pabortoi JII'Y u KOHTpoIH-
poBaTh e€ COCTOSHHE ¢ YOAJIEHHOrO KOMIBLIOTEPA TIO JNTOKAJILHON ceTH unu TenehoHHOH
auHUM. MUKpONporieccOpHBIC MaHENH YOpaBlIeHUs MPUMEHSIOTCS OpH [apalielbHOM
COEIMHCHUH HECKONLKUX arperaToB, B TOM 4HCIIe pa3nudHoi MourHocTH. KoHTponiepsl,
CBsi3alilible Yyepe3 KOMMYHHKAIMOHHBIC JIMHUH (O0LIYHO «BHTas mapa»), 00CCleyHBaroT
[0CJIe/IOBATENLHBIH 3aMyCK arperaToB B 3aBUCHMOCTH OT MOLHOCTH HArPy3KH, a TaKke
pacupcaensoT aKTHBHYIO H PEaKTHBHYI Harpy3kH NpONOPIIMOHATILHO BLIXOJHONH MOMI-
Hoctu JII'Y.

4.3. YcrponcTBa aBTOMaTU4YeCKOro BKNOYEeHUs pesepBa

YcTpolicTBa aBTOMaTHUECKOTO BKItoueHHs pe3epsa (ABP) u naneny nepexioducHus Ha-
TPy30K ITpeHa3HaueHB! A4 NEePEKIIOUYeHHs HCTOYHHKOB EKTPOCHAOKEHHS, TUTAOILHX
HarpysKy, 1IpH OTKJIIOYEHHSX MUTaHHs Ha o/HoM BBoae ABP (manenu nepewnodenus).
[TpocTeiimas cxema ABP nokasana Ha puc. 4.6. B HOpMalibHOM pexHMe Harpyska Mura-
crest oT ucTouHuka 1. Ilpu ero oTkase KOMMyTalnMOHHBIH anmapaT B I{CNH HCTOYHHKA |
pa3MbIKaeTcs, a KOMMYTAI[MOHHBIN annapat B [I€NH HCTOUYHHKA 2 3aMbIKAeTCsl, [1OCIe Ye-
ro MMTaHHUC HarPy3KH MEPEBOAMTCS Ha HCTOYHHK 2.
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QyHKIIHMOHAIBHO ¥ KOHCTPYKTHUBHO YCTPOWA- UcTouHmk 1 NCTOUHMK 2
ctB0 ABP W naHen# nepeknrouecHHs Harpysok
paznuuMii He uMetoT. PazHuna 3aknmouaercs Tonb-
KO B TOM, YTO MaHENH MEPeKIoueHnus Harpy3ok
BXOIAT B HOMEHKnarypy o AI'Y u moryrkom- | L___
INIEKTHO MOCTABNATLCS. TE€PMHH «YCTpOICTBO aB- : ABP I
TOMaTHYeCKOrO BKJIIOUEHHA pe3epBa» Oonee non- —~——f—-————————-— -—-!
HO OTPAXKAET CTOSIIIEE 33 HUM [IOHATHE U IIPUMEHS -
eTcsl B CJIy4asix, KOraa NepeKnovaoTcs HCTOUHHKH
MHTaHUS Pa3NUYHBIX BHIOB, TaKWX Kak TpaHC- Harpyska
{opMaToOpHEIE MOACTAHIMH, AW3ENb-TeHepaTop-
npie ycranosk#, MBI, cexipu I'PLL v T.4. B nane-
HefiieM OyieM MONL30BaThCs TEPMUHOM «ABP».

ABP npenctasnser co00H BTOpOil BakHei-
wni snement CI'D. be3 ABP Heso3mosxHO opra-
HU30BaTh aBTOMAaTH4YECKOe NepekitoueHne nutaHus Ha JII'Y npu oTkase OCHOBHOTO HC-
TOYHHKA HJIEKTpOocHaOxeHus. TIpuMeHsieMble B HEKOTOPBLIX Cydasx MCPCKUOHBIC PY-
OMNBHUKH HE ABIAIOTCA 4BTOMATHUYECKHMH arnaparaMu H TpeOyrT MOCTOSIHHOTO MpH-
CYTCTBHsSI HA OOBEKTE OMEPATHBHOrO IEPCOHANA VIS OCYIIECTBICHHUS HEOOXOMUMBIX Ile-
pexmoueHuit. st HHTennekTyansHoro 3aaHus CI'D ¢ npuMeHeHneM NepeKHAHbLIX py-
OHILHUKOB He ABJSETCS [IPHEMIIEMbIM pellieHHeM. B HCKOTOPEIX Clyyasx penieHus Ha oc-
HoBe ABP MoryT sBnAThCS aybTepHaTHBON pemieHusiM Ha ocHoBe WBIT npu noctpoennn
CBJ. Ipu onpeneneHHbIX YCIOBHAX OHY MO3BOMNAIOT OTKa3aThest oT AT'Y (cM. paza. 5.1).

CywecTtBytoumue Tuns ABP paccMoTpenb Hike.

Tupucmopnsie (31ekmpounste) ABP (Static Transfer Switch, STS) umMcioT MUHHMATL-
HO BO3MOJXKHOE BpeMsl NepeKNOYeHHs IPH CHH(A3HBIX CeTAX — He Oosice 3 Mc, a B HECHH-
ha3HBIX CETAX MOryT 00ecreunBaTh BKJIIOYEHHE PE3ePBHOIO BBOJa B MOMEHT 1€PeX0/1a ero
BXOHOTO HAMpPsHXKEHUA YEPE3 HOMb (C IENbI0 OIPaHHYCHHS BO3MOXKHBIX OPOCKOB TOKA [IPH
kommyTain). [To cBoemy yctpoiicTBy TuprcTopHsie ABP nosTopsitoT ctarnueckuii Gaiinac
UBII, ¢ To# nuiub pasHULEH, YTO B HUX UMEETCS MHHUMYM Mapa cTaTHYecKuX Kiodei. Ba-
puantoM STS sABASAIOTCA M3OBITOYHBIE EPEKIIIOYATEIIH, YIIOMHHAeMblIe B pa3fl. 3.6.

OtcyTcTBHE B CXeMe MCXaHHYECKHX 37IEMEHTOB MO3BOJIACT NONYYHThL BLICOKYIO Ha-
AeKHOCTh THPUCTOPHBIX (dNEeKTpoHHKIX) ABP. B To xe Bpems Ip# OONbUIMX TOKaxX Ha-
TPY3KH TEIUIOBbie/IeHHEe THPUCTOPHBIX ABP MOXeET j0CTHrath HECKONBKHX KHIIOBATT
(motpeOyeTcst NpHHYIUTENbHAs BEHTHWIALUS WIH KOHIMIIMOHHPOBAHUE [OMELICHHUS
WIEKTPOUIUTOBOH). BIOKHpPOBKa OT BO3MOXHbBIX 3aMBIKAHHH JIBYX BXOJIOB Mexy COOOH
MOXeT OBITh TOJBKO IEKTPOHHOM, B TO BpeMsi KaK OpraHbl DHEepProHaa3opa, Kak NpaBH-
no, TpeOYIOT HANMYMA MeXaHH4YecKodW ONOKHpOBKH. BIOKMpOBKa NMpUMEHSETCS A HC-
KIIOUEHUS 10Jauyl HanpshbkeHHs ¢ omHoro BBoaa ABP Ha npyrol mpu nepexmodeHuH.
MoxHo cka3arb, uto ABP nomkxo patorars no noruke MJIHM. Broknposka MoxkeT ocy-
MECTBIATLCA KAK AMEKTPUUECKUMH (AJICKTPOHHBIMHU), TAK H MEXAHUYECKHMH CPEACTBa-
M. HopMaTHBHBIMH MOKyMEHTaMH TpeOOBaHHS K MEXaHHYeCKOH OIOKHUPOBKE BBOJOB
ABP He pernameHTHPYIOTCS ¥ YCTaHABIHBAIOTCA B COOTBETCTBHH € MECTHBIMH HHCTPYK-
MAMH U PYKOBOJSAUINMH JOKYMEHTaMHL.

4 — 6499

Puc. 4.6. Cxema aBTOMaTU4YECKOrO
BKIIOYEHMA pesepsa
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OpnHokpatHOCTh neficTBust ABP tpeGyeTcst aisi MCKIIOYCHHS ero NOBTOPHOTO BKIIO-
YeHUS B CIyYae KOPOTKOrO 3aMblKaHUS Ha Harpyske.

CroumMocTh TUPUCTOPHBIX ABP npuMepHO B J1Ba pa3a Bbllle, YeM CTOMMOCTh 3JIEK-
TPOMEXaHHUYECKHX alNapaToB TOM k€ MONHOCTH.

Kak y>xe ormeuanocs, TupuctopHsle ABP MoryTt paccMatpuBathes Kak alibTepHaTHBa
WBIT [11]. Marnoe BpeMs nepexatOueHUs NPy JBYCTOPOHHEM MUTAHUM NPUONIKAET TH-
puctopustii ABP k UBII tuna off-line. Ho, nockonbky pe3epBHbIe HCTOUHUKH MUTAHHA
HaxoIATCs BHE NpenenoB 00bekTa n obecrnedyeHne KauecTBa MEeKTPOIHEPruH TpedyeT Io-
NOJTHUTENBHBIX MEPOIPUSTUH, IPUMEHEHHE TUPHCTOPHBIX ABP B TakOM KadecTBe LIHPO-
KOO pacnpoCTpaHEeHUs HE MONyuuno. B HeKOTOPLIX CIy4asX UCMONL3YHOT TUPUCTOPHEIE
ABP 1ns pesepBUpOBaHUS KPUTUUYECKON Harpysku ¢ opraHusaleii ABYCTOPOHHEro nu-
Tanus ot pazuelx rpynn UBII (puc. 4.7, a) unu ot UBII u AT'Y (puc. 4.7, 6).
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Puc. 4.7. Pe3sepsupoBarune ¢ npUMeHeHnem TMpucTopHbix ABP

Inekmpomexanuyeckue ABP na konmaxmopax HanOonee pacrpoCTpaHEeHbl U HMe-
10T JOCTaTOYHO BBICOKOE ObICTpOAeHCcTBHE (AECATKU—COTHH MHIITHCEKYHHA) CPEM dIeK-
TPOMEXaHHUECKHX aNnapaTos, yCTynas TOAbKO TUpUCTOPHBIM [20]. Ilpu nByXBXOI0OBOH
u TpexBxomoBoi cxeme ABP cymiecTByeT BO3MOXKHOCTb BBECTH B JJOMONHEHHE K 3JIEK-
TPUYECKOH MeXaHHYECKYHO OJOKHPOBKY KOHTAKTOpPOB. MexaHndeckas ONOKMPOBKA BbI-
HONHseTCs Ha 6a3e MPOCTOrO U HAJAEKHOTO PLIYaKHOrO MexaHu3ma. KonuuecTBo BBOIOB
NPUHIMIHUANLHO HE OrPaHUYEHO W ONpelensieTcsl JOrHKOH paboThl cHCTeMbl aBTOMATH-
Ku, ynpasasitomed koHtakTopamu. Ha puc. 4.8, 4.9 usoOpaxensl Tpexsxogossie ABP,
obecneyyBaroye MUTAHUE HArPY3KU OT JBYX OCHOBHBLIX UCTOYHHKOB NUTaHus (BBOA 1 U
BBOJ 2) ¥ OT pe3epBHON Ausenn-anekTpoctaHiuu (JJ3C).

Tpexexomosnie ABP Ha Gaze AByXBXOZOBBIX (puc. 4.8), KaK OpaBUNO, BHIIOTHIIOT-
cs1 Ha HOMUH&JIbHbIE TOKH 10 630 A. DTO CBA3aHO C KOHCTPYKTHBHBIM HUCIIONHEHHEM
KOHTAKTOPOB W ynpaBnseMbix Bolkatodatened. Ilpu tokax, 66abmux 630 A, Tpexsxo-
JoBble ABP BhINONHSAIOTCS HenmocpeACTBEHHO Ha Tpex ammapartax (puc. 4.9). Mexahu-
ugcKas OJOKUPOBKA MPH 3TOM MPOM3BOAUTCS CHELUANBHLIM TPOCOBLIM ONOKHPOBOY-
HbIM MEXaHU3MOM.
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K1
Beog 11 hy K1 Beoa 1 7>¥K2-|
Beog 2 K2 \ K1 nac }
Pro i K3
3¢ N Beog 2
Puc. 4.8. Tpexsxogosoe ABP Ha 6Ga3ze Puc. 4.9. Tpexsxogosoe ABP
[BYXBXOA0BbIX C MeXaHU4ecKon H6rnokMpoBKoiA C MexaHU4eckon H6roKMPOBKOM

(UCMOYHUK: u3daHuUe KoMnaHuu «3nekmpocucmeMsl») (UCMOYRUK: U30aHUE KOMNAaHUU « SNexmpoCUCMeMb!»)

Inekmpomexanuueckue ABP na aemo-
MAMUYECKUX uIKII0YAMENAX C IIeKmponpu-

600om (puc. 4.10) ycTynaioT npeablaymymm no  Bsoa 1 —-——E&T as2
OLICTPOAECHCTBHIO M TAKXKE MO3BOMSAIOT OCYILE- a3 : N

CTBHTH MEXaHHYECKYH0 H ICKTpHUeCKy1o Ono- ® E_I
KHPOBKH IIpH JABYXBXOZOBOH (phIYaXkHas Osio- Baoa 2 :
KAPOBKA) M TPEXBXOAOBOH (TpocoBas OJOKH- ®
poBka) cxemax. K HepocTaTtkaM MOXXHO OTHe- Puc. 4.10. ABP Ha ynpasnsemsix
cTH OoJiee CIIOKHY10 EKTPUUECKYIO CXeMY H BLIKIIOUATESSAX C AMNEKTPONPUBOAOM
fonee BHICOKYIO CTOMMOCTh 3THX YCTPOWCTB (UcmOYHUK: UIOEHUE KOMNAHUU

«ONEeKMpoCUCMEMBb!»
np# MougHoOCTAX Hinke 100 kBA. ¢ P )

K moctouncrsaM 3tux ABP MOXHO OTHECTH KOHCTPYKIIHIO, 0OECHEUHBAIOLIYIO He-
BO3MOXKHOCTB 3aMbIKaHHs MCXKIy COOO0H JBYX BXOJ/IOB, @ TAKXKe HaJIMUHe PyUHOIo ylnpas-
Nexus, KOTopoe 0OcCrneYnBacTCs He3aBIUCHMO OT HalpsKEHHs Ha ceTeBbIX BBogax. CTou-
Mocth ABP Ha ynpapnsieMbIx nepeknodatensx npu momHocTax Oonee 100 kBA ninke,
YeM CTOMMOCTH alnapaToB HA KOHTAKTOPAX M ABTOMATHYECKUX BBIKJIIOYATENSX.

Y Bcex paccMoTrpeHHbIX THIIOB ABP npu Heo6X0auMoCTH MOryT OBITH peaJli30BaHbl
{YHKLUMH KOHTPOJISl YPOBHS HaNpPsDKEHUS, BBEACHEI DJIEMCHTHI PeryJIHpPOBKH 3a1epiKeK U
cxemul ynpasnenus padoroi JIIC. KoHTpons ypoBHSI HanmpshkeHHs HEOOXOIUM JUIsl pa-
00THI ABTOMATHKH 110 33;1aHHOMY aNTOPHTMY: eCIIH HanpsbkeHue Ha pabodem Bxoae ABP
ynajao HibKe yCTAHOBJIEHHOIO YPOBHS, TO aBTOMATHKA ONpeJelisieT ITO KaK OTKIII0UeHHe
HANPSDKEHUS M MPOM3BOAMT 11ePEKTIOUEHHE HAarPy3KH Ha TOT BXOJ, A€ YpOBEHb HamNps-
KEHHs HAXOUTCS B AONYCTHMOM aHana3oHe. 3aJep>KKH BpeMeHH Ha OCyleCTBIIeHHUE Me-
PEKITIOUEHHs] YCTAHABIMBAIOTCSA IS MCKIIOUEHUS M3NUILHKUX MEpeK/loYeHi Ha pe3eps-
HBII BXOJ M OOPaTHO B Cly4ae KPaTKOBPEMEHHOIrO MpPONaJaHUs HANpPsSKEHHs U ero mo-
CHIENYIOIEr0 BOCCTAHOBNEHUA. YpaBlieHHe padoTOH reHepaTopa HeOOXOAUMO sl BbI-
Ja4qd CUTHajia Ha 3anyck JII'Y mno mpoumiccTBHH HeOOXOAMMON BBHIIEPKKH (3aaep:KKH)
BpPEMEHH B CJlydac OTKJIHOUCHHS BBOJOB OT YHEPrOCHCTEMEL.

Pe3toMupyst CKa3aHHOC, MOXHO CJeaTh ClIeyOIHe BEIBOIBL:

— enecoobpasuo ucnonszoBath ABP anekTpoMexaHuyeckoro THMNA, KOTOPble MOTYT

OBITH BBHINOJIHEHB! HA KOHTAKTOPaX, YIPaBIseMblX aBTOMATHYECKHUX BBRIKIIOUATENAX
WIIH yrpaBiseMBIX MepeKTiovaTeNsX ¢ 1eKTpOIpHBOAOM;

— )eNaTeNnbHO HAJMYHe MEeXaHH4YeCKOW ONOKHMpOBKH, HCKIIOHaKoIed BO3MOXKHOCTH

3aMBbIKaHUs JBYX BXOJOB JIPYT Ha APyra;

41
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— [P UCMOJIb30BaHUM B KadecTBe pesepBHOro ucrounuka JIOC cxema ABP nomxkna
comepKaTh HeOOXOJAHMMBIE 3MIEMEHThl AN ynpaeieHus ee paboTol (aBTOMAaTuuye-
ckuii myck v octaHoB J13C, BO3MOXHOCThL PeryaHpOBKH Pa3iHMYHBEIX BPEMEHHEX
1apaMeTpOB, B TOM YMCJIE 3aJE€PKKH OOPAaTHOTO MEPEKITOUYCHHS Ha CCTh, BPCMCHH
padoTel JI3C Ha XOJIOCTOM XO/1y Al OXJIAXKACHHUS H T.IL.);

— TPEXBXOAOBAs CXeMa MOXKET ObITh peall30BaHa MyTeM I0CIEN0BATENLHOIO COEIN-
HCHHS ABYX ABYXBXOAOBbIX ABP;

— ABP Ha KOHTakTOpax M YIPaBIIsIEMbIX ABTOMATHYECKHMX BBIKIHOUATCIAX MOLYT
ObITh peaiu30BaHbl KaK TPEXBXOAOBbIE (UTO YMCHBIUMT CYyMMapHYK CTOMMOCTh
obopynosanus Ha 20...30% 3a cycT MCHBLICTO YHCI4 KOMMYTUDPYIOIMX DJICMEH-
TOB), OJHAKO MPY DTOM HEBO3MOXKHO OOECNEYHTH MONHOUEHHYI MEXAHHYECKYH
OJIOKMPOBKY M3y TPEMs BXOIaMH.

4.4. Cxema cucTeMbl rapaHTUpOBaHHOro
3neKTpocHabXxeHUsa 3QaHUA

CucTeMa rapaHTUPOBAHHOTO JIEKTPOCHAOKCHMS TpeOyeT BbIACTACHHS HAIPy30K Ipymn
B u A (tounee, UBII, 0T KOTOPLIX MUTAKOTCS 3IEKTPONPHUMHHKH IPyNbl A) HA OTACb-
Hy10 cekiuto mKH 0,4 kB. DT0 no3BoiscT ONTHMHU3UPOBATh YCTAHOBICHHYH) MOITHOCTD
JT'Y u obecnieurBath TpeOoBaHuUs K OTKa30ycTOHYMBOCTH. ONTHMU3ALMS MONIHOCTH 32-
KJI104acTcs B TOM, 4To Ha nutanve ot J3C BKIOUAaeTCs HC BCCh COCTaB MIEKTPONpPHUEM-
HUKOB 00BbEKTa, a TONhKO rpynrisl A U B. OTka30ycTOHYMBOCTL JOoCTUIAEeTCs 3a CUET Ma-
pautenbHO# pabotsl Heckonbkux JAI'Y, Bxoasumx B coctaB [3C, Ha o0L[yIO CEKiui0
IIMH IapaHTUPOBAHHOIO MMcKTpocHadkeHus (puc. 4.11). B ciydac crenuaibHO Oroso-
PeHHbIX TpeOOoBaHUI TexHUdecKkoro 3agaHust J[3C MoxeT ObITh BhINOTHEHA [0 MPUHLMIY
N+1, nogobuo CB3. B GonbiMHCTBE cilydaes DTOro He Tpedyercs, Tak kak JIIC sBiser-
csi pe3epBHON cucteMoil ¥ B oTnvuue oT MBI noctosiHo He pabGotaet. IlapannensHoe
Brmouenue JII'Y pasnuyHoil MOUIHOCTH OOBIYHO NMPUMEHSETCS A OOCCIICUCHUS PEXH-
Ma padOThl MaNLIX Harpy30K.

Ha puc. 4.12 uzobpaxcena cucTeMa rapaHTHPOBAHHOI'O DJIEKTPOCHAOMXKEHHS 3/1aHUS,
xoTopas paboTaeT cieayoumM o0pasoM. B HopMmaibHOM pekUME MHMTAHHE OT CHCTCMBI
BHENTHETO SIeKTPOCHA(KEHUS MOCTYIMACT MO MUTalouuM Kabensim 1 M 2 Ha CHIIOBHE
TpanchOopMaTopsl 3, KOTOpbIC YCPC3 BBOAMBIC BHLIKINOYATEM § MUTAIOT KaXKAbIH CBOW
ceknuio e 4 u 5. OT cexuuii 4 1 5 yepes STHHCHNEIC BEIKIIOYATENH 6 MUTAIOTCS JTMHHUU
Harpy3ku 7 rpynnsl C, KOMIEHCANUs PCAKTHBHONW MOIHOCTH OCYLIECTBIAETCS OaTapes-
MH KOHzeHcaTopoB 12. CCKIMA TapaHTHPOBAHHOIO AMEKTPOCHAGKEHHS 13 B HOpMANL-
HOM peXXHMMe MoJTy4aeT NuTaHue yepes Tpexsxoqosoe ABP 11 ot cexuuit 4 unu 5.

.
Barapes KOHACHCATOPOR -~ YCTPOHCTBO KOMIEHCALUN PEAKTUBHON MOLUHOCTH, YCTAHAB.IMBACMOC Y HOTpeOUTENS
1 obeciieunBatoinee 110TpeGICHNE OT SHEPrOCKCTEMbI PEAKTHBHOMH MOLIHOCTH B HPEAEIAX, YKA3aHHbIX B yC.IOBU-
X Ha HPUCOEIMHEHUE XICKTPOYCTAHOBOK 3TOr0 MOTPEOHTENS K FHEPTOCHCTEME.
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[Ipu nortepe nutanua Ha kabenax 1 unu 3 3aMblkaeTCs CEKLMOHHBIN BBIKIIOYATENb 9.
[1pu 3TOM CONOKMpPOBaHHbBIE BBIKAOUATENH § OTKIHOUAIOT NOTEPABIUHMH NHUTaHHE TpaHCPOp-
maTop ot wuH 0,4 kB ¢ nenbio npesoTBpanieHus noaayyd oOpaTHOro HaNpsHKEHHsS Ha OT-
KIIOYHBLIMIHCA BBO/I. Bbliepkka BpeMeHH 3anycka ju3enb-reHepatopa 10 takosa, 4To ero
3aMyCcK He NPOU3BOAMTCA B HHTCPBAJIE BPEMEHH 3aMbIKaHHS CEKLIMOHHOTO BbIKJTIOUaTesns 9.

B MOMeHT nepekniodeHus CeKLHOHHOTO BbiKouarens 9 CbD nepexoaur B aBTOHOM-
HbIH pexHM, oOccrnieunBas 3J1eKTpocHabxeHe Harpy3ok rpynnsl A. Harpysku rpynn B n
C Tep410T NMTaHKE Ha KOPOTKOE BPEMs.

ITpu oTKa3e CEKIMOHHOTO BLIKIIOYATENA 9 WIIHM NOBPEXIEHUH CBA3H CeKInM 13 ¢ cek-
uueii 4 unu 5 npoucxouT nepekmouende ABP 11 Ha cexuuro 4 unu 5.

[lonnas noteps nutaHug or BBoxoB | u 2 nepesoaut CI'D B aBTOHOMHBIH peXHUM.
[Tpu 3tom ABP 11 otkmodaet cexuunto CI'D 13 ot muH 4 1 5 ¥ nocsie 3a11ycKa U BbIXOJA
HA PEXHM pabOThI OT TM3CIBbHON JiekTpocTanlivy 10 noaKmMIOUacT ee K ceKuuu 13.

TpeOoBaHUA K cHCTEMe I'apaHTHPOBAHHOTO JJIEKTPOCHA0KEHHS C YYETOM CBEJCHHH
N0 HaJIeXHOCTH, NPUBEJEHHBIX B 1. 2, MOXHO COPMYJIIHPOBATD CIENYIOIHMM 00pazoM:

1. DnexrponpucMHKKkH | KaTeropuu HaaeHOCTH (rpynna B) nomkHsl obecreunBars-
s DJIIEKTPOIHEPIUCH OT ABYX HE3ABHCHMBIX, B3aHMHO PE3€PBUPYIOLIMX HCTOYHHKOB MH-
TaHWA, a JN8 3JeKTpocHaOxeHHs 0co0OH Tpynmsl 3neKTponpueMHUKOB | kaTeropwm
(rpynna A) KOJHKHO NpeaycMaTpHBaThcs AOMOMHUTCIBHOE NUTAHHUE OT TPETbCIO HE3aBH-
CHMOT'0 HCTOYHHKA.

2. B kauecTBe OAHOTO M3 PE3CPBHPYIONIMX HCTOYHHKOB MHUTAHHS MOXET HCIOINb30-
BATbCS aBTOMATH3MPOBAHHASA JH3€JIb-)JIEKTPOCTAHIINSA, YTO HEOOXOAMMO YyUHTHIBATH MPH
BBIOOpE KOHKpeTHOH cxembl ABP.

3. Ipu ucnons3zoanun ABP 10MmKHBI ObITH NPHUHATHI MEPBI, HCKITIOHAIOIIHC BO3MOXK-
HOCTb PaboTHI ABYX HC3aBUCHMBIX HCTOUHHKOB NIMTaHMA Ha OOWIMC LHHMHBI. B jionosHenue
K TpeboBanuaM [1YD opranbl DueproHaasopa, Kak npaBuiio, TpeOYIOT HATMYHMS HE TOJIBKO
MMEKTPUHCCKON, HO M MCXaHHYCCKOH OI0KMPOBKHM KOMMYTALlHOHHOM annapaTypsl.

4. MakcuManbHOE BpeMs lIEpPeKII0UeHHs pe3epBa 3aBUCHT OT XapaKTEPUCTHK MOTpe-
Outenell aMeKTPOIHEPTHH, HO NpH nannyun B cucteme MBIl He uMeeT onpeaenaomero
3HaueHus. I8 MCKIIOYeHHs JIOKHBIX cpabaTbiBaHHMH Npu nepexmoyeHusx ABP Ha cro-
POHE BBICOKOI'O HaNpsHXKCHUS AOKHA OBITh 1IPEyCMOTpEHA BO3MOXHOCTb PErYJIMPOBKH
3a/IEPKKH MEPEKITIOUEHHS NPH 0TKA3C MHUTAHHKA OT 0/IHOrO M3 HCTOYHHKOB.

5. BaxxHoe 3HaucHMC MMCET HajMuue Pery;JupoBKH moporos cpabarbisanus ABP B
JHAaNa3oHe KOHTPONHMPYEMOT'0 HANPSKCHHS /il KaX/Ioro BBoJa. B uacTHOCTH, B clydae
noxkimoueHusa K Boixoy ABP MBIT cornacoBanue mexiy coboil jiMalia3oHOB BXOAHBIX
HaIpsHKeHHH 000oUX YCTpOHCTB M03BOJSCT 00CCICUNTbh CBOEBPEMEHHOC TCPCKIIIOUCHHE
Ha Pe3epBHYIO CCTh MPH OTKIOHEHHU HAMPAXKEHHH OCHOBHOH IIMTAIOUIEH CETH 3a 3ajaH-
HbIC 3HAYCHHS U TEM CaMbIM HCKIIOUUTH JLTUTEIbHYIO paboTy MBII Ha GaTapeax npu Bo3-
MOXHOCTH I[TUTaHHUs OT Pe3CpBIIOro BBOAA.

6. XKenarenpHo HanuuuMe HMHIMKALUMK cocrosndd ABP M BO3MOXHOCTH py4HO1O
YTpaBII€HHUS UM.

Cxema CI'D Ha puc. 4.12 BBINOJHCHA C IPUMEHCHHEM CPEACTB JIOKAILHOW aBTOMAaTH-
ki ABP. Takoe noctpochue CI'D spngercs o01enpHHATHIM, ONHAKO HE JIUIIEHO HEKOTO-
PbIX HEAOCTATKOB.
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[naBHblii HEROCTATOK — CX€Ma He o4YeHb I'MOkas, cocTaB norpeduTenei, BhACICH-
HBIX B Tpynny B, onpeaensercs Ha 3Tane NpoeKTHPOBAaHUSA M B AaNbHEHIIIEM HE NO3BOJA-
eT Kkakoro-inbo MacitabuposaHua 0e3 yacTuuHOMH pexoHcTpykuud ['PIL. 310 BbI3BaHO
TEM, YTO MO CXEME BbLICJICHUE 3JEKTPOIIPHEMHHKOB TPyInbl B Ha CEKUMIO rapaHTHPO-
BAHHOTO 3JeKTpocHa0keuus 13 asngctea obg3aTensHbiM. Ecnn Tpebyetcs 100aBuTh niu
BHIBECTH M3 cOCTaBa Ipynnbl B kakoi-1ubo dnekTponpueMHHK, TO HEOOX0AUMO MpoJIo-
KUTb (NEPCIOXKUTb) COOTBCTCTBYIOLIME JTIMHUM MUTAHUS M YCTAaHOBUTb JAOMOIHUTEIbHYIO
KOMMYTaIlMOHHYIO anmnapatypy. YacTH4HBIM pelIeHHEM 3Toi MpobieMbl MOXKET ObITh pe-
3epB ABTOMATUUCCKUX BBIKJIIOUATENEH Ha CEKLUAX UIMH 4, 5 u 13,

BTOpoii, MeHEE 3HAUHMTENBHBI HCAOCTATOK — HalW4He BbIACICHOH cexiuu 13 yse-
myuBaet rabaputsl ['PLL. Vsenuuchue rabdapuros I'PLL B cxeme c pesepeuoil J13C
NpeJCTaBIAETCs €CTCCTBEHHBIM M HEH30EXKHBIM, HO MOXXCT BbI3BaTb 3aTpyAHEHHS MpH
pasMeILeHHH 000pyIOBaHHS B CTECHCHHBIX YCIIOBHSX.

CoBpcMEHHbIE CPENCTBAa aBTOMATH3alMK TO3BOJAIOT PEWIMTh 3aaady obecnedyeHus
rapaHTHPOBAHHBIM 3JIEKTPOCHAOKEHHEM Gosec 3PPEKTHBHBIM CIOCOOOM € YCTpaHEHUEM
nepeyrcIeHHbIX HepocTaTkoB. [lo1pobHo 06 3TOM GyneT cka3aHo B 1. 51 7.

[pumenenne nepeasixubix JII'Y 1nenecoobpa3Ho npu orpaHH4eHUAX Ha pa3Mellie-
HHE CTAIMOHAPHBIX YCTaHOBOK. B TakoMm ciyuae nepenasixsas [II'Y pazMeinaeTcs B oTar-
MBaEMOM rapajke, 4TO IO3BOJAET MOMJACPXKHBATL €€ B paboTOCIOCOOHOM COCTOSHHH.
TIpu HeoOxonumocTu [AI'Y BbIkaTbIBaeTCH Ha ymuiy K MecTy noaxaroueHus k [P, xo-
Topoe 00OpyNOBaHO NpPOMBILIICHHBIM pa3zbéMoM (TepMuHanoM). [lpoekToM momkHa
ObITh MPEAYCMOTPEHA BO3MOXHOCTb ONOKMPOBKHM NOAayd OOpATHOTO HANPAXKCHUA OT
AT'Y B nutaromyro cetb. [IpH TakOM peuicHUM, KAk NPaBHiI0, MCNONb3yeTCs BTOpas
(tabm. 4.1) crenens apromMaTu3auuu JAIY.

4.5. PacyeT MOLLHOCTN CUCTEMbI FapaHTUPOBAHHOIO
3NeKTPOCHabxeHus

PacueT MOINMHOCTH CHCTEMbI TapaHTHPOBAHHOTO 3JEKTPOCHAOKEHHS BKIIOHAET CIEYIO-
IKe B3aHMOCBA3aHHbIE 3aAa4H!

— obccneueHne paboThl B pEKMME MabIX Harpy3oK;

— obecneucHHe 0TKa30yCTOHUHBOM paboThl;

— corjacoBaHue coBMecTHoH padotsl UBII-JII'Y

Ilpy npoexTHPOBAHHH PC3EPBHBIX JIM3EJib-3NIEKTPOCTAHIMA YacTO BO3HHUKAET Tpebo-
BAHHE JIMTENBHON U HaaexHOoi padotsl JII'Y ¢ MUHHMaNIbHON HArpy3Ko# (B paae ciyda-
€B 10 XOJIOCTOTO X0Ja BKJIIOUMTENbHO). DTO TpeboBaHHE BbI3BAHO KpalHe HCpaBHOMED-
Hoit 3arpy3koii JII'Y kak BO BpeMEHHM (OT MHUHYT 0 HECKOJIbKMX CYTOK), TaK M [0 BEJH-
YHHE HArpy3kH (OT XOJOCTOro Xoia A0 HOMHHanbHOH). B HacTosuiee speMs ans 6oiib-
IIMHCTBA JM3ENbHbIX ABUIATEIICH Harpy3ka nosbkHa ObiTh He MeHee 25...40% ot HoMH-
HanbHOMN TOJIBKO B TCUEHHE OIPAHHUCHHOTO BpeMeHHM (00bIuHO 1...2 4, a B pAne ciyuaes
15...30 muH). Tlocne pabGoTsl B 3TOM pexuMe TpeOyeTcs NpoKWr, NpOBOJUMbIH Ha Ha-
rpy3ke nopsaiaka 70...80% ot HomuHanbHOM [21].
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[Tocnennee obbACHAETCA TEM, YTO NpH paboTe Ha ManbIX Harpy3Kax M3-3a HCBBICOKOM
TEMNEpaTyphbl BBIXJIONHBIX IA30B CMA304YHOE MACiIo, [IONAajalollee B KaMepy CropaHus
YaCTHYHO BBIHOCUMOE B KOJUIEKTOP M BBIXJIONHOH TpyOONpoBOJ, MOTHOCTEIO HE CTOpPAeT,
a 0celaeT HA UX CTEHKaXx, 3JIeMEHTaX TypOoHarHeTaTels, KJlallaHa U T.IL, [J€ KOKCyeTcs.
[pu anutenbHOR paboTC AM3CIA B TAKOM PEXHMME 3TO KOKCOBAHHE NMPHUBOIUT K yMEHb-
LIEHHIO CeYeHHUs COIUIOBOTo anmapaTa TypOOHarHeTaTelssl W, KaK CIENCTBHE, K Hapylle-
HUIO HOpMaJIkHOH paboTrl ausens. bosee Toro, 11pH 110cie/TyOIKMX MyCKaxX U MONajaHHu
TOIUIMBA B BBIXJIOMHYI) CUCTEMY 3TO MOXKET IPHUBECTH K B3pbIBY («XJIONKY»), KOTOPBIA
4aCTO COMPOBOXKAAETCA NOBpEXAcHUEM Jiu3ens [21].

B cuny u3noxeHHOro npu HeoOXOnMMOCTH obecrneueHns pabOTHl AM3ENBHOH 3Iek-
TPOCTAHIMH B IIMPOKOM JHAaNa3oHe MOIUHOCTEH (OT MHHMMalbHOH 1O HOMHMHAJbHOMN)
YCTAHABIIMBAIOT HECKOJBKO JU3ENb-TEHEPATOPHBIX YCTAHOBOK, 00OPYJOBaHHBIX CHCTE-
Mol ynpasieHHs, obecneunBaroulell X MoclieA0oBaTebHBI aBTOMAaTHYECKHHA BBO B pa-
60Ty NpH JOCTHKCHUM HArpy3Kd paboTalolIHX arperaTos 3a/1aHHOIO 3Ha4eHHS (OOBIUHO
75...80% HOMHHAILHOH) ¥ OCTAaHOBKY MNpH ee cHibkeHuH (10 25...30%). [Ipu sToM Hc-
nons3ycMele JII'Y Moryt OwITh pa3sHOW MOLIHOCTH M MMCTh Pa3sHBIC NPCACHLI AOMYyCTH-
MO MMHHMAJILHOH Harpy3kd. B 3ToM cilyyae MUHMManbHas Harpyska AM3€NbHON DIlek-
TPOCTAHLMK ONpE/IeTACTCA XapaKTCPUCTHKAMH (MOLIHOCTBIO M MHUIIMMAJIBLIIO JOMYCTH-
MO#i Harpy3ko#) nepsoii Bkodaroleiica B paboty JIT'Y cucTeMsl, a € yMEHbUIEHHE 10
CpaBHEHHIO C BApHAHTOM YCTaHOBKH OAHOH 3xBuBaneHTHOH JII'Y (paBHOM no MouiHOCTH
CyMMe MOUIHOCTEH YCTaHOBOK, HCIIOJIb3YE€MBIX 1ia 3JIEKTPOCTAHIIMH) ONPE/ICIACTCA BhIPa-
weHueM [21]

) Ny 100%,

yet KB

MHH

TO€E Quui — BETMUMHA MHHMMABHOH Harpysku, B % OT Harpy3KH, JIOIyCKaeMo# NpH yc-
TaHOBKe O/THOHN JII'Y DKBHBAIEHTHOH MOMHOCTH; Ny, Qs — HOMHHAILHAA MONIHOCTh
(xBA) 1 MunnMasisHO nonycTuMmas Harpyska (%) sksuaneHTHOH JIT'Y; Nye, qyer — HO-
MUHaJIEHasg MOUIHOCTh (KBA) M MUHHMaNBHO JollycTuMas Harpyska (%) ¢aktuuecku yc-
Ta”osyeHHOH JII'Y, BKIlrouaemMoii B paboTy 11epBoOii.

OTMeTHM, YTO B psje clyvaes pe3epBHbIE JIU3EIbHBIE MMEKTPOCTAHUMHN BBITIOIHSAIOT
u3 HeckonbkHx JII'Y, paBHBIX MO MOLIHOCTH M 3aMyCKaeMbIX OJTHOBpeMEHHO. MOIHO-
CTH OJHOH M3 HMX NOCTATOYHO JUIS NMTaHMA Bcell pacucTHO Harpysku. [locneaHiow
noakio4arT k Toi JII'Y, xkoTopas nocite koMaHabl Ha ITyCK NCPBOH BBIXOAMT Ha pe-
MM FOTOBHOCTH K e¢ 11pueMy. Octansnsle JII'Y, kak npaBuiio, npopadoTaB HECKOMLKO
MHUHYT (BBIAEP’KKA BPCMEHH), OCTAHABIMBAKOTCA. Takue AM3EILHEIC 3JCKTPOCTAHLMY
00ecneyrBaloT MOBBIIIEHHYIO HAJEKHOCTh 3JIEKTPOCHAOKEHHS, HO UX CTOMMOCTh BECh-
Ma BeICOKa. Bonpocel 0 paboTe Ha MHHHMaNsHOW Harpyske W «npoxure» JII'Y na Ta-
KMX 3JICKTPOCTAHLUHMAX NPAKTUYECKH HC CTOAT (Bpems paboTel JII'Y Ha XosocToM xoay

M3MEPAETCS MHHYTaMM, 6narojaps 4eMmy NpPOXHUI MPOMU3BONUTCA HC 4Yalle, YEM yepes
JBa-TPU MecALa).
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IIpumeHeHne BMecTo 0HOM Heckosbkiux JII'Y no3ponseT cyulecTBeHHO CHU3UTh MH-
HUMANBHYIO HAarpy3Ky, Ha KOTOPOH JoMycKacTcsl JUIMTENbHas paboTa 3JIEKTPOCTAHLHH,
OHAKO 3TOT METOJ UMEET U Pl HCAOCTATKOB!

— MOBBILIEHHAS! CTOMMOCTb ([0 CPABHEHHUIO C MPUMEHEHHEM OJTHOH YCTAHOBKH);

— Goree c0XHAsA M COOTBETCTBEHHO J0pOTasi CHCTEMa yIpaBJieHus;

— HEBO3MOXHOCTh CHH)KCHHS MHHHMAJIbHO JOMYyCTHMON HAaTrPy3KH OO XOJIOCTOrO

xona.

Hapsaay ¢ npobnemMamu paboTbl B PexuMe MHHMMAJIbHBIX HArpy30K CyuieCTBYIOT
npobneMBl, BbI3bIBAEMBIE XapaKTCpoM Harpy3kH. K HUM oTHOCATCS FrapMOHHUYECKHE HcKa-
KEHHA TOKA, BbI3blBa€Mble pabOTOH Harpysku, U XapakTep TOKa — HHIYKTHUBHBIH HIH
eMKOCTHOH. AKTHBHas COCTaBJIIOLLAs TOKa BCerga LpUCyTcTBYeT. JKenmaTesnbHO, 4T0o0b
AI'Y Gbina HarpyxeHa Ha 00yl aKTHBHO-MHAYKTHBHYIO Harpysky, a ¢opma norpeb-
nseMoro Toka Obuia 61M3ka K cHHycouaanbHOW. B nportusHoM crmyyae pabora JII'Y 3a-
TPYAHSIETCA BCICACTBHE HAPYIHEHUH QYHKIMOHUPOBAHHUS CHUCTEM PEryJIMPOBaHHUA H BO3-
HUKHOBEHHUS neperpysok. JlaHubie mpoOieMbl MPUXOAUTCA pelaTh MPH COriIacoBaHHH
paboter JII'Y ¢ UBII.

Cornacosanue copmecTHOH paboTet AI'Y u UBII TpeGyet npeasaputenbHOro BbIOOpa
¥ pacueTa konurypauuu UBII ¢ nensio cHikCHUs ypOBHS rapMOHHYECKHUX HCKaXKEHHH,
BHocUMBIX BolpamuTeneM WUBIL. Iloa xoudurypanueit UBIl nonnmaeTcs ucnonHenuc
BRIIPAMUTENS (6~ mnn 12-uMnynbcHbld) U QuALTPsI rapMoHuK. Hanuuue HenuHeitnoi
HArPY3KH, B HaulcM ciy4dae seinpaMutens WUBII, reHepupyer TokH rapMOHHK, KOTOpBIE,
npoTeKas B JIMHEMHBIX 3JICMCHTaX 3JIEKTPUYECKON CETH, BbI3bIBAIOT rapMOHHYECKHE HC-
KOXEHHs HanpsokcHuA. HenuHelHple Harpy3ku noposkaaroT NpobieMbl He TOJNBKO B pa-
6ore JII'Y, HO Y BHI3BIBAIOT:

— neperpes kabeneit 1 TpaHcpopMaTopos;

— BO3pacTaHMe 110TePh B KOMIEHCUPYIOMX KOHAeHCaTOpaXx;

— U3MEHEHHE KPYTHAIHICTO MOMEHTA IEKTpPOABUIATENIEH M, CIIE/IOBATEIbHO, U3MCHE-

HHE CKOPOCTH MX BpalIeHHs;
— cbou B paboTe aBTOMATH4ECKHX BBIKJIIOYATENEH U YCTPOMCTB 3a1IMTHOTO OTKITIOUE-
HHS;

— 1ipobiieMbl B paboTe TEICKOMMYHHKALMOHHBIX CHCTCM;

- ¢00H cHCTEM MOHHTOPHHTA.

TunvyHoON HEeNMHEHHON Harpy3Koil ABnseTCS THUPUCTOPHBIA BhiNpaMUTens UbII, ko-
TOpbiH TCHEPUPYET CIIETYIONIHE TAPMOHUYECKHC COCTABNSIOHIC TOKOB!

n=kpt],
rJe n — HOMep rapMOHHKH; k — KOHCTaHTa, MpUHMMarouas 3Hadeuud 1, 2, 3,...; p — Konu-
4ecTBO MPCcoOPA30BAHUI MIIM UMITYJIbCOB BHINPAMUTEIA.

Hampumep, 6-uMiynbCHBIH BLINpAMUTENDb TeHepupyeT rapmouuku: 5, 7, 11, 13, 17,
19, 23, 25 1 1.a. B ciyyae npumMcHeHUs |2-MMOYILCHOTO BRINPAMHUTENS HMEEM ClIAYIO-
wue rapmonuku: 11, 13,23,25u 1.4,

BenuuMHa TapMOHHMYECKUX TOKOB BBHIIPAMUTENS 3aBUCUT OT [apaMETPOB ero
BXOAHOM 1leNH, aKTHBHOT'O CONPOTHBIEHUS CETH M KAa4eCcTBa JIEKTPOIHCPIHUH HCTOU-
HHKa nUTaHus. MckaxeHUs nalpsKeHus aBiagioTcs QyHKIMENH rapMOHHMK TOKA M MOJ-
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HBIX CONPOTHBIEHHI Ha pa3NM4HbIX 4acTOTaX. BenvuuHbI TOKOB BbilE 25-if rapMo-
HUKH NpeHeOpex MMO MaJibl Kak A1 6-MMOYJIbCHOTO BBINPAMMTES, Tak U 118 12-UM-
nyJbCHOTO.

Teopernuecku A1 MACATBHOTO MCTOYHHKA C HYJIEBBIM [ONHBIM CONPOTHUBIEHHEM H
HOJIHBIM OTCYTCTBHEM [IOCTOAHHON COCTABIAOILEH ACHCTBYIOLIEE 3HAYCHHUC TOKA FapMo-
HHK ONpeIensoTCs KaK

I,=I/n,
rae I, — BenuuWHa TOKa rapMOHMKW; I, — BenMYMHA OCHOBHOTO TOKa (TOKA OCHOBHOM
yacToThl — 50 ['it); n — HOMEp FApMOHHKH.

CyLIECTBYIOT pa3iuiHbIe NYTH MOJABIEHHS FAPMOHHYECKUX MCKAKCHHIM:

1. Otnenenne UBII ot npyroro o6opyaoBaHus ¢ NOMOUIbIO Pa3IENUTENIbHOIO TPAHC-
dbopmMaTopa Ha CTaAuM NPOEKTUPOBAHUS pacIpeAEeIUTENIbHON CETH.

2. [lpumeHeHue GUABTPOB NOAABIEHHA TADMOHHK.

3. VBennueHue KoaMYecTBa UMNYJILCOB BBIIPAMHUTENS 34 CUET HCIONIb30BAHKA ABYX-
MOCTOBOTO BBINPAMUTENS MM a3ocABUraoIero TpaHchopmaTopa.

[Ipexxae yeM aHaNM3MPOBATh NMPHUMEHEHHE (GHILTPOB W/HMAM |2-MMIYIbCHOIO BHI-
npamieHus, cieayer yoeautbes, Heobxoanmo au 370. Menons3osanue puibTpos gonyc-
THMO B cllyvasix, koraa npumenenue JII'Y He npenycMmatpusaerca. [leno B ToM, 4TO €o-
npoTuBIeHHE QUABTPOB HA OCHOBHOW 4acTOTE HOCHT EMKOCTHOM XapakTtep. Bxmouenue
JII'Y Ha €MKOCTHYIO Harpy3ky MpOTHBONOKa3aHO. BblOop MeponpuATHH no orpaHuue-
HMIO TAPMOHHK CBA3aH €MHbIM aNTOPUTMOM, YuuThIBatowIuM npumenenue JII'Y. Crpyk-
TypHasi CXeMa aJropuT™Ma npuBeaeHa Ha puc. 4.13. Onpeacnne Heo0OX0AMMOCTh NOAABIE-
HUs TAPMOHKK, Npou3BoAuM Bbibop koHdurypaunu UBII ucxons us tabdn. 4.2.

Havano

Het

Het | yeobxoammocTn

B NojaBneHnm
FapMOHUK

mene
Harpyake
He OAVH?,

Hopmbl
OrpaHu4eHns
rapMOHUK?

Komnencw-
PYIOLLIVE KOHOEHCATO-
pbl IMEIOTCA?,

Fipumensetca
ary?

lpyrve
Harpysku
<20%?

Buibop peilenus |,
13 1abn. 4.2

OkoH4YaHWe

Puc. 4.13. Anroputm BbiGopa MepoOnpuATUin N0 NOAABNEHWIO HENUHEHHBIX VCKaXXEHWUN
(ucmouyruk: IMV)
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Ecnu B 0obopynoBaHHe BKIIOHAETCS QM3€b-TEHEPATOPHAs YCTaHOBKA, HEOOXOIMMO
OpUAEPKHUBATHCS CICAYIOINX IPABUIT:

1. IlepexonHast peakuns X reHeparopa (pacueTHas BEJIMYMHA, XapaKTePU3YIOLIas CO-
NPOTHBIICHHE TEHEPATOpa B Hayajle MEepPEeXoJHOro Npouecca, KOTopas ykasbiBaeTcs B Ka-
TaNOXKHBIX JaHHBIX HAa [€HEpaTOp) AOMKHA MMETh BEauuuHy nopsika 10...35% ot HoMu-
HAJBHOTO 3HAUCHHUA MHIYKTMBHOI'O CONPOTHBIEHHS TeHepaTopa. JTo AenaeT yaoOHbIM
yrnpasieHHe FE€HEPATOPOM NP MUHUMAaNbHOM BeMurHE X, TAK KaK UCKaKEHHs Hamnps-
KEHHS, BbI3bIBAEMbIE TOKAMH TApMOHHK BBINPAMHUTENS, HAPAMYIO 3aBUCAT OT DTOil Be-
JIMYUHBIL.

2. UBII nomxen UMeTb KOHPUIypauuio, odecneyuBaouly0 MUHUMYM BHOCHMBIX HC-
KOKEHUH, TaK KaK 3HAYMTEIbHBIC UCKAXEHHS MOTYT ABIATHCA MPUYHHON HENpaBUIbHOI
paboThbl perynstopa HalpsKeHHs TeHepaTopa, 4TO NPHBOAMT K HECTAOHIBHOCTH M He-
YIOOBJICTBOPUTENLHOMY PETYIHPOBAHHIO.

3. HeoOxoanMo no/iaBasTh TOKM FAPMOHUK, BbI3bIBAKOIHE 100ABOUHbIC OTEPH U AB-
JAIOWMECS NPUUMHON neperpesa 0OMOTOK T€HEpATOpa, WM YBEJIMYMBATH MOUIHOCTD Te-
Heparopa.

4. HexenaTenbHo NMOAABIATh TOKH TAPMOHMK Ha TEHEPATOpE MpH MOMOUIH [NIABHOTO
(enuHoro) GUbTpa, TAK KaK 3TO MOXET ABUTHCH PUYHHOW PE30HAHCHBIX ABJIEHHIA, KO-
TOpbIE MOTYT BIIMATb Ha PETYIATOp MEHEPATOPA M BbI3bIBATH NIEPEHANPSHKEHHE HA BHIXOME
(B HEKOTOpHIX cnydasx — A0 500 B). JlyumuM penieHueM npu 3TOM SBISETCS NPUMEHe-
Hue |2-UMMNyJbCHOTO ABOHHOIO MOCTOBOTO BBIIPAMUTENS.

5. HeoOxoauMo npuHHMaTh BO BHUMAHHE TAKXKE MOUIHOCTb M XapakTep APYTUX Ha-
IPY30K, KOTOpbIE MOTy ObITb TakXKe MPUCOEAUHEHBI K TEHEPATOpYy.

Ecnu HoMHHanbHAg MOUIHOCThH TeHeparopa, peJHa3HayeHHOro AJia paboThl Ha BhI-
[psMHUTENb, COU3MEPHMA C MOLIHOCTBIO BBINPAMHUTEINSA, TO BBOAUTCS MOBBIHAIONIMA KO-
3 duuunent, 3apucanuit ot moaenu U kondurypauuu MBIl u tuna aurarens. dror no-
BhIIAIOIMH KOOPPULMEHT NOKA3bIBAET, BO CKONbKO pa3 HCOOXOAMMO YBEJIMUHTH MOLU-
Hoctb JII'Y mo cpaBHEHMIO co ciiyyaeM pabOThl Ha HArpy3Ky 0e3 rapMOHMYECKHX HCKa-
xeuuif. JluanazoH 3HaucHMil mnopblmaouiero ko3QQuuHEeHTa NEeXUT B MOpeAenax
1,05...1,3. Eciiu renepaTtop obecneunBaeT 3eKTPOCHAOKCHUE TAKXKE U APYTUX HATPY30K
(Harpy3ok, He BHOCSLIIMX HCKaX€HHS), TO €70 MOIHOCTb JOJKHA ObITh paBHA MOLUHOCTH
JAPYTHX HArpy30K, NMoc MomHocTb BeinpaMuTens VIbIl, yMHOxeHHas Ha NOBBIIAIOLIHHA
KO3 PHITUEHT.

B Tabn. 4.2 npuBoaaTca cBeJACHHA O BLINpAMHTENAX, npuMeHseMmbix B MBI Tuma
ABOHHOrO npeoOpa3oBaHMs, KOTOPHIE CIEAYET YYHUTHIBATH NpH BbIOOpE KOHQUIypaimu
ans copmectHoii pabotsl JII'Y u UBII. Ilepble Tpy no3uimu KOHPUIypauuii 6-uMnyJbe-
HbIX BBINPSAMHUTENEH ¢ QUIBTpaMy HE MOAXOIAT AJI COBMECTHOH pabOThI M3-3a BHICOKOIO
YPOBHA HCKaXEHUH W €MKOCTHOIO XapakTepa Harpy3ku, koropyw npeacrasiser HBII
s JATY. [o3uuun ¢ 4eTBepToil 0o MIECTYIO B pa3HOM CTENEeHU NPUTOAHBI J7i1 COBMECT-
Hoit paboThl. Cieayer oOpaTuTh BHHMAHKE HA TO, YTO KBa3M-12-UMNYJIbCHbBIA BbINIPAMU-
TeJlb Ha caMoM Jielie He apiserca omiueld oqHoro UBII, a cocrasien u3 AByx pasnuuHbIX
koHurypanuii UBII, Bxomsauunx 8 napauienbHblii KOMILIEKC.

Ha npaxruke Hanbonee uyacro ucnonsiyercs koHpurypauusa UBII ¢ 12-uMnyabCcHbIM
BBIMPAMUTENEM, BHE 3aBUCHMOCTH OT TOI'O, BXOAHT OH B NApauIeNIbHbIH KOMIUIEKC WM
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HeT. CripaBeiMBo Takxke HamoMHUTh, uto MBI ¢ nenvra-npeobpazoBanueM He TpebGytoT
IIPOBEPOK Ha coBMecTUMOCTb ¢ JII'Y.

Jlnst paboThl B peXHUMeE MaNbIX HATPY30K MPOEKTOM JIOMKHbI OBITh [IpeyCMOTPCHbI
cOCLUHAJIbHbIE TEXHMYECKHE MEpOTpPHATHA MO 00ECICUEeHHI0 NOCTATOYHOH Harpy3kH
aeuratensd. K TakuM Mepam OTHOCATCS HEOTKNIOYAEMble HATpy3Kkd, oOecrcuuBaroulfe
neobxoumy1o MourHocTh morpebnenua ot JAI'Y, unm cneuuanbHele peocTartsl. Bos-
MOXHa YTUAH3aIUs SHEPTUH, UIYLIEH TONBKO HA NOJAEPKAHNC MHHUMAIBHO JOMYCTH-
Mo# Harpy3kH. Hanpumep, oHa MOKeT MCITO/Ib30BaThCs AJIA HArpeBa BOJIbI TEMNOHATpe-
BAFOLMMH 3NEMEHTaMH U €€ MOCIEAYLIETO HCIONb30BAHUA AN XO34HCTBCHHBIX HYXI
norpedurens.

Jusenb-rencparopHsie yctaHoBKH, cornacHo [[OCT 13822-82 «3nekrpoarperatsl
U IepelBHKHbIE DASKTPOCTAHIIMH, AU3eNibHbIC. O0IIMe TCXHUUECKHE YCIOBHA (C H3Me-
HeHUAMH 1989 I.)», JOMKHBI IKCINYaTHPOBATbCS C HAPY3KOH, COSP KOTOPOH He 107-
eH ObITb McHbIlC 3HaucHUA 0,8, Ipu 3TOM XapakTep Harpy3Kd JO/KeH ObITh MHAYK-
tuBHBIM. PaboTa JII'Y Ha cMkoCTHy0 narpysky He pekomenayercs. [Ipu Beibope AI'Y
Heo0X0oaMMO IpCACTAaBAATh XapakTep Habpoca Harpy3ku MpH Mepexoie B aBTOHOMHBbIH
pexuM. Jlu3enu ¢ ABOMHBIM TypOOHa//lyBOM MTHOBCHHO MOI'YT IPHHATb HAarpy3Ky He
ponee 55% HOMMHaNbHOW MOWHOCTH. D10 o3Hauaet, 4ro JAI'Y MommuocTeio Pyry=
Pusi/0,55 = 1,82 Pygy nipu otcyTerBuM 1oTpeduteneii rpyiisl B 6yaer paborath co
3HAYMTCABHON Henorpyskoi [22] (cM. puc. 2.1). Heporpyska AI'Y nmomumo Headpdex-
THBHOTO HCITOJIb30BaHHsl yCTAHOBIACHHON MOULIHOCTH BBI3OBCT paHce yMoMHIiaBlneccs
KOKCcOBaHME UMIMHAPOB. C MO100HBIM HEMOCTATKOM MOXHO MHpPHTbCH, ecnH Tpebye-
Mas ckopoctb nepekiiroueHHs VIBII va JII'Y craHoBHMTCS BaXKHBIM MapaMeTpoM KOM-
mnekcHol cucteMmbl CI'D-CBD, mockonbky AI'Y ¢ TypOoHanayBOM HMeeT MUHHMAllb-
HOE BpeMs BbIXO/1a HA HOMHHANbHbIE 3HAUYEHHUS 4aCTOTHI M HATTPSKCHUA.

[ockonbky cymMMapHas morpebnsemas MOINHOCTb mapalnesibHoro kommickca MBIT
(T.e. MouHOCTh Ha BXxoac UBII) Moxer yBenvuuBaThed MpH HapauMBaHHUHU KOJIMYeCTBa
pabodux MccT, TO pH pacueTe MoiHocTH 'Y yuuTbiBaeTcs cyMMapHas norpebnscmas
mourmocTb nag Bcex MBI, noaknroucHHbix k Beixoay JAI'Y u pabotaroumx B pexume
NOJNHOW HArpys3KH U 3apsjia akKyMynaTOpHbIX Oarapceil, a Takke JOMONHHUTENbHOI'O 000-
pyAoBaHMA (Harpyska rpymiisl B).

Ucknounth nexenarenbHoe ypendueHne momHoctd JAI'Y u3-3a orpanuueHui
npu MFHOBCHHOM Habpoce MougHocTH MoxHO, ccni MBIl 6yner narpyxars AI'Y mo-
CTCIEHHO, IJIABHO MIIM CTYNEeHAMH. DTO BO3MOXHO NpH «MATKOM» (soft-start) mycke
seinpamutenss UBII. B atom cinyuae Harpyska x reHepatopy (M, cneloBaTebHO, K AU-
3emo) OyaeT MPUKNAABIBATBCA 332 HEKOTOpBIH MPOMEXYTOK BPEMEHH, NOCTaTOYHbIH
I8 YBEPCHHOTO BBIXOJa AM3eNs Ha PeXUM MOJHOH Harpysku [22]. Ha puc. 4.14 mo-
KazaHa JuarpaMma Iycka BbIIpIMHTCAEH cUcTeMbl U3 Tpex napamienbubix UBIL mpu
nepexoae CI'D B aBTOHOMHBIN pexuM. OcoOCHHOCTBIO pexKrMa paboThl CHCTCMBI AB-
nseTcd 3ajlcpXKa Ha BKIIOUeHHe 3apsaaa AB. 3anepxka ycraHaBiuBaeTcs MporpaMMu-
posanuem MBII mpu ero uHcTannsuuu u nmossosser cHU3uTbh Ha 10% BennuuHy Ha-
fpoca HarpysKHu.
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Harpyska rpynnot A

"....k....:..a..:;.;a.....»..;wa...

- '~ 3apsa 6aTapei
’ nen

lMpuem Harpysku
no Bxogy mans

e A
P Vo

ABTOHOMHbIA
pexuM

Harpyska rpynnol B

Myck Bpemsi
ary

Pwuc. 4.14. Inarpamma nnasHoro nepexoaa MBI Ha nutanue ot gAY

Pacuer momuoctu JI9C ana cosmectHol pabotet ¢ MBIl ocymectsasctes B che-
AyLel nocnenosatensHocTH [22, 23]:

1. OnpenenaroTes TexHHUYECKHUE AaHHBIC U cBoiicTBa UBII, koTopbili nitanupyercs uc-
nojie30Bath copMecTHo ¢ JAI'Y:

— MOLIHOCT®;

— KILJL;

— k03 duunent moutHocty UBIT;

— KO3(PPULIMEHT HETHHEHHBIX HCKaXEHUH (Tabn. 4.2);

- cnocoOHOCTH IUIaBHOH (cTyneHuaroii) Harpysku JII'Y;

— MOUIHOCTG 3apsaaa Ab;

— BO3MOXHOCTb 33JICPKKH 3apsija AB.

2. PaccuuthiBaercs MomHocTh JIT'Y (Pyry) ana JATY Oe3 typbonaaaysa:

Prry= mx1/px(Pygii/M + Paap as) + P,

rae m — NOBBIHAMHA KO3QPHUIIMEHT (B COOTBETCTBUM C j0KyMeHTauuei); 1 — KIIJ
UBII; P.op as — MowHOCTD 3apsaa Ab; Py — MouiHocTh Harpy3ok rpynmnsl B; p — ko3¢-
GHIMEHT, yYUTBIBAIOUIMI CHIKEHHE Harpy304Hoit criocobHoct JIT'Y npu ko3dduumes-
te mowHocTtH UBII menee 0,8.

3. Pacuer momHocT JII'Y ans cnyyas nnasHoro nycka MBI, HesasucuMo oT Tuna
asurarens JII'Y, npoussoauTes no npeasiayued gopmye.

4. Pacuer mounoctu JII'Y (Pary) ana cnydas Habpoca Harpysku ot UBII ckaukom Ha
JAI'Y ¢ TypboHamnyBOM ocyuiecTBaseTcs no popmyne

Pary= 1,82%(Pygn/M + Pagp as) + Pa.
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MomxocTs Py onpenensiercs u3 BbipaxeHns
Pg= 1,82 X (Pm;n/f] + P-,ap AB) - 1,25 X l/p X (Pm;n/f] + Pgap AB)-
5. Pacuer mouocTu II'Y ansa cny4as wadpoca Harpy3ku oT UBII ckaukom Ha [IT'Y ¢
TypOoHaaryBoM U 3apsaa Ab c 3agepxkoit ocymecTasercsa no opmyite
Pyry= 1,82 x Py i/n + Pe.
MouHocTbh Harpy3oK Irpynmsl B onpeaensercs U3 BbIpaKeHUs
Ps= 1,82 x Pysn/n — 1,25 x 1/p x (Pusn/N + Piap a6).
6. Montsocts JITY ¢ y4eTOM NOTEPH B CETAX M PACXOM0B 3JEKTPOIHEPTHU Ha cOOCT-
BEHHbIE HYX/b! oNlpeJensercs no Gopmyite
lel"y pacy — PHFYKHOT / Kcm

rie Kui =1,1 — xo3dduiueHT, yunTbiBaromyii notepd mMouiHocTd B ceTax 0,4 kB;
Keu=0,95...0,97 — k030 dUIMCHT, yuuTbIBAIOUIMHA PacXo1 IMEKTPOIHEPTHH HA COOCTBEH-
HbI€ HYXABI.

Jaunble QopMyJbl NpUBOAATCS 14 CIy4aes, KOrJa NyCKOBbIE TOKH 31€KTPONPHEM-
HUKOB TpYyNbl B HEBEMWKH M CYuIECTBEHHO HE BIMAIOT HA YCJIOBHA [pHEMA Harpy3Ku
IH3€Nb-TEHEPATOPHON YCTaHOBKOM.
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Cucrema obuero anekTrpocHabxeHus

5.1. OpraHusauma 3neKTpocHabXeHnA 3faHnn

Hust onexkrpoycTaHoBOK 34aHuil cywectByer onpeaenenue (TOCT P 50571.1-93): «mo-
60e coueTaHHe B3aMMOCBSI3aHHOTO 3JIEKTPOOOOpPYNOBaHUS B Mpeesax JaHHOTO Mpo-
CTpaHCTBa WM TNoMeuieHusy, Cucmemoil oowezo nekmpocuabaucenusn (CO3) 31anus
OyneM Ha3blBaThb COBOKYITHOCTb JJIEKTPUYECKUX JIMHUH, MAlllMH, affapaToB Ha y4acTke
OT BBOJIA MUTAIOUIUX JIMHUI Ha TEPPUTOPHIO OOBEKTA /IO BBOJTHBIX KOMMYTALIMOHHBIX arl-
napatoB Cb3 u CI'D. Paccmorpenne COD Tonbko Ha y4acTKe OT BBOAA B 3JaHHE WIH
IJIaBHOTO pacipeaenuTeapHoro wura no rpaHunsl ¢ Cb3 u CI'D He naet nonHoi# kapTtu-
Hbl OpraHu3aluM DJIEKTPOCHAa0KEHHUS, MOCKOJIbKY OCHOBHOI 4acthio COD sBisercs
TpancthopmaropHas noactaduus (T11), koTopas MOKET TEPPUTOPHAILHO HAXOAUTBCS KK
BHYTPH, TaK M BHE 3JaHUS U OBbITb Ha OajaHce U 0OCIyKUBaHHH MpPEATIPUATHS IIEKTPH-
YyecKHX ceTeil. s kpynHoro 31aHusA ¢ noTpebaseMoil MOLHOCTBIO COTHU U ThICAYH KBA
xapaktepeH cnydail BctpoeHnoit (npuctpoennoit) TI1 (puc. 5.1, a). [Insa cpaBHUTENBLHO
HebonbIuux 371aHuii ¢ notpedbasiemoil MouHocThio 100...200 kBA snektpocHabxeHue,
KaK MpaBuJIo, ocyliecTBascTcs oT oTaensHo croseil TII (puc. 5.1, 6), u B a3TOM ciyuae
CO23 Oyncr orpaHUYMBATLCS rpaHULci 6ajlaHCOBOH MPUHAIIEKHOCTH — IPaHULCH CH-
JIOBOTO BBOJIa MUTAIOIIMX Kabeseil oT BHeLIHEeH (FOpO/ICKOil) 3HEProcUCTEMBI.

OHeprocuctema Oxeprocuctema

TpaxcdhopmaTopHa
P ',:O(ECS:JM:H 8 Onekrpo- TpaHchopmaTopHasn TpaHchopmaTtopHas
(n) CTaHymns noacraHums Ne 1 nogcraHuns Ne 2
T ———— KaberbHble
KabenbHtle ——
i 10 (6) kB ] ; nnHun 0,4 kB
BerpoenHasn 3naHve

(npuctpoenHas) TI

3nanne

a) 6)

Puc. 5.1. Cxema anekTpocHabxeHuns 3gaHuin:
a) kpynHoro; 6) cpegHux pasmepoB
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Hasnauenue COD — mpueM u pacnpesienieHue JI€KTPOIHEPIUM, NMOCTyMaromeil u3
BHEIIHCTO MCTOYHHUKA 3JIeKTpocHabxeHUst (dHeprocuctembl). [IpociexuBars BCo UCITh
MOCTYTUIEHUS SJICKTPOIHEPTUH OT HCTOYHUKOB €€ NPOU3BOJCTBA — DJIEKTPOCTAHIHMI HCT
HeoOXxoauMocTH. B HallleM ciyyae 1OCTaTOYHO MPHUHATH 3@ OCHOBHOH MCTOYHUK DJICK-
TpocHabxkeHus moiactaHuuio 10(6)/0.4 kB wmn wunbt 10(6) kB snexkTpocTaHiuu, eciimn
3NEKTPOCHA0XKCHUE OCYLIECTBIIETCS Ha T€HEPATOPHOM HAlIPS)EHUN — HEMOCPCICTBCH-
HO OT TeHEPaTOPOB JEKTPOCTaHLMI €3 TpaHChOPMaIIUii B DIEKTPUUYCCKUX CETSX.

DneKkTpocHabKCHHUE KPYIHOIO 3/[aHusl cOracHO puc. 5.1, a MPOUCXONUT OT CeTH Ha-
npsikeHueM 10(6) kB. Hanpsxenue 6 kB B Hacrosiee Bpems Hcnmonb3yeTcs B CYLICCT-
Byrowux cetax. HoBbic cetw, kak npasuio, umcior HampsokeHue 10 kB. Moxuo Berpe-
THTb COBPEMCHHOC MMIIOPTHOE 3J1eKTPooBOpyA0BaHHE, KOTOPOC UMCET HOMHUHAIILHOC Ha-
npsikeHue 20 kB. Takoe HoMUHaNbHOE HampskcHUE ABJIETCS GoJiee MPOTrPCCCUBHBIM U
obecneyuBaeT JyyLIMC NOKa3aTen MO [OTEpAM IeKTPosHeprud. COOTBETCTBEHHO CCTH
MEKTPOCHAOKEHUS JUIST TAKOrO ICKTPOOOOPYIOBAHUS TAKKE BBIMOJIHAKOTCS Ha Hamps-
xkerue 20 kB. B Poccuu Hanpsikenue 20 kB 710 HacTos1ero BpCMEHH LIUPOKOTO paciipo-
cTpaHcHUs He nonyuwio. [lpu nuranuu ot otnensHo crosimed TIT anexrpocHabxcHue
ocymrecTBseTcs Ha HanpsikeHUuu 0,4 kB.

BaxHbiM TexHUYeckuM MokazateneM COD ABNAETCH HAOEeHCHOCHIL I1EKMPOCHAH-
scenuna. HagexHocTb 3neKTpocHaGXKeHHUs OMpejcasieTcss KOJHYECTBOM HC3aBUCHMBIX
B3aUMHO pEe3CPBHUPYIOIIMX HMCTOYHUKOB. Pa3nnyaloT Tpu KaTeropuu HAaJEKHOCTH JJIEK-
tpocHabxeHus. [Ipn sTOoM B cocraBe 7IEKTPONPUEMHUKOB 1 KaTeropuy HaJeKHOCTH
aneKTpocHabXkeHus Beigensercs ocobas rpymua. IlpaBuna yctpoiicTBa aexTpoycralio-
BOK YCTaHaBJIMBAIOT Pa3IMYHOC KOJIUYECTBO HE3aBUCUMbBIX UCTOYHHUKOB ICKTpociiabike-
HUs U1 KQXKIOH U3 Tpex rpymm (Tabn. 5.1).

Tabnuua 5.1. KaTeropunu HageXHoCTU anekTpocHabxeHus

KoanuectBo
Kareropus Tlpumeyanue
HCTOYIIHKOB
Ocobas rpyuiia I kateropuu 3 TpetbyM (BTOPHIM) HE3aBUCHMBIM MCTOYIIMKOM MOKHO
| kareropus 2 YICTMOJIb30BaTH 3nekTpocTanuumto, Y, UBI1 u T.21.
1l kaTeropus 2() PexoMeniyeTes 1IMTaHHE OT ABYX MCTOUYHHKOB
11l xareropus 1 Ko;114ecTBO MCTOUIMKOB 1IMTAHHA HC HOpMUpYETCS

Pa3zHupa B anekrpocHabxkeHuu no | u Il kaTtecropusiMm HafgcKHOCTH COCTOUT BO BpeEMC-
HY mepeKJIOueHUs Ha pe3epBHbLl UCTOUHUK nuTaHud. [Tpu snextpocHabxenuu no I ka-
TErOpUU 3TO BpeMs onpenensdctcs cpabarbiBaHuem ABP, mns 1l karteropuu -— nefictBus-
MU JI€XYPHOTO FICPCOHAJIA 3JIEKTPOCHCTEMBI MJIH BbIC3/IHOH onepaTuBHOM Opurasnsl. B 3a-
BUCUMOCTH OT KOJIMYECTBA BHEIIHUX HC3aBUCHUMBIX MCTOUHHKOB JICKTPOCHaOXeHUs Ka-
TEropust HaJeKHOCTH NEKTPOIIPUEMHUKOB rpynn A, B, C 6yaeTr cooTBeTCTBOBATH 3HAUe-
HUsM Tab1. 2.2

OcyuiecTBiIEHHE DIEKTPOCHAOXKCHUS Ha FEHEPaTOPHOM HalpshKeHUH Oonee npeanoy-
TUTEJIBHO, YeM 3/1ckTpocHabxkeHue ot TII npenmpusiTus snextpuucckux cereil. Beposr-
HOCTb OTKa3a B TaKOM cCJIy4ae HHUXKEe M OTCYTCTBYFOT HAPYLIEHHS KauecTBa BJIEKTPOIHED-
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THH [0 BUHE 3HEPTOCHCTEMBL. DJIEKTPOCHAOKEHHE HA TEHEPATOPHOM HANpPSDKEHWH [10-
3BOJISIET OTKa3aTbcs OT mpuMeHcHus 'Y u orpaHuuntbest Tonbko npumeHennem UBIL
Onnako Takoe pelueHUe HE BCET/a BO3MOXKHO, TaK KaKk pacroyoxkeHHe o0beKTa OTHOCH-
TeNbHO Onukailueil MCKTPOCTAaHUMHE MOXKET HE MO3BOJNUTL OCYILECTBUTH NEKTPOCHAD-
KEHHE HEMOCPEACTBEHHO OT LUHH.

5.2. TpaHcthopmaTopHasa noacTaHUMA U TpaHchopmMaTopbl

Ilpu oueHKe KaTeTOpPHH HAJEKHOCTH IEKTPOCHAOXKEHHUS HE CICAYET CMCIUMBATh [BYX-
LEMHYIO (/[BE JHHUHN) KaOeJIbHYIO JINHHUIO, HAYNIYIO OT OJHOH TpaHchopMaTopHOH mnon-
CTAHIIMH, C JBYMS JNHHHUSAMH (IBYXUEMHBIMH WIH OJHOLEMHBIMH), HAYIMMHU OT Pa3iuy-
Hoix TII. B nepBoM ciyuae pe3epBupyeTcst TOJIbKO JIMHNS, HO HHKaK HE UCTOYHHK IIMTa-
Husg. UTo Kacaetcs UCTOYHUKOB NUTaHWA, To TII, HenmocpeACTBEHHO MHTAIOIMAs 3]aHUe
I unu Il kateropuu HazexkHOCTH, HMcCT JByXTpaHCHOPMATOPHYIO cXeMy. JTO AenaeTcs
IUTs TOTO, 4TOOBT MPH OTKa3e 0JJHOTO U3 TpaHC(HOPMATOPOB NEKTPOCHAOKEHHE OCYIIecT-
BJISUIOCH OT OCTaBLLIeTocs B pabote (puc. 5.2) '
B HopmasibHoM pexxume TI1 nutaercst ot nByx wc-
4 110 (6)«B TOYHHKOB 3nekTpocHabxenus 10(6) kB. CekunoHHbIi
PY BH BBIKJTIOUATETb 4 pacrpeCIHTCILHOTO YCTPOHCTBA Bhl-
cokoro Hanpsxkerus (PY BH) moxer 6biTh 3aMKHYT
UM Pa30OMKHYT B 3aBHCHMOCTH OT CXEMBI DJIEKTpO-
cHaGxeHust B cetH 10(6) kB. OObr4HO ceKiMOHHBIH
T BBIKJIOYUaTeb 4 HAXOAUTCS B Pa30MKHYTOM HOJIOXKe-
Huy. [Ipu OTKIIIOYEHHH OJHOTO U3 UCTOUHHKOB MUTA-
Hust TTT BbIKITrOuaTeNnb 4 3aMbIKAE€TCA, H IMHTAHHUC [10-

1 2 JlaeTcs oT OJHOTO HCTOUHHKA Ha 06a TpaHcdopMmaTopa
3 0,4 xB TI1. Beiiepkka BpeMeHH Ha 3aMbIKaHUE BBIKITIOUATE-
rew 15 4 meHblle, YeM Bpems cpabateiBaHus ABP B rnas-

HoM pacnpenenutenbHoM muTe (I'PILL) ma ctopone

0.4 kB (Boikmouatenu 1-3). Jloruka paGoTsl ceKin-

OHHBIX BBLIKIOUATENeH 3 B 4 TaKOBa, YTO HUCKIIIOYAET

Puc. 5.2. [isyxtpanccthopmatopHass  mapajuielibHblil pexxuM paboTbl TpaHcdopmaropos. B

NOACTaHLMA cilydae TMOBPEXIEHHsS OIHOTO W3 TpaHc(HOpMaTopoB

MPOMCXOIHT OTKIIIOMEHHE JTHHEHHOTO BbIKIIOUaTeNnst | Wiu 2 ¥ 3aMbIKaeTcsl CEKLIHOHHBIH

BbIKITIOuaTenb 3 no ctopore 0,4 kB. MomHocTs TpaHchopMaTopoB BHIOHPAETCS TAKHM

o0pa3oM, 4To Besl Harpy3Ka MOXKeT ObITb NepeBeieHa Ha 0JUH TpaHcdopmaTop.

TparchopmaTop ¢ MaciasHBIM OXJNaxJE€HUEM CrocoGeH BbLIEPKHBAaTh COPOKanpo-

LIEHTHYIO MCPCrpy3Ky B TEYEHHE 6 4acoB MPH YCJIOBUH, YTO B OCTAILHOE BpeMst OH OycT

HegorpyxeH. J[ns rpaduka Harpy3kH, HMEIOUETO CYTOUHBIH MakCUMyM ¥ MHHHMYyM, 6
4acoB BIMOJIHE JOCTATOYHO VISl NPOX0XKAEHN [IEPUO;1a MAKCHMAJIbHBIX HArPy30K.

B nocnennee BpeMsi Bce Goibllice pacnpocTpaHEHHE APHOOPETAIOT «CyXHe» TpaHC-

topmaTopbl. YcnoBHA UX pa3MeleHHs Goliee MPOCTbl B CMBICIIE KJldcca IOMELEHHUI o
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NoxapHoil 6€30MaCHOCTH U IT03BOJISIOT COBMCCTHO Pa3MECTHTDb TpalicopMaTopsl U TJIaB-
1Bl pacnpeAe/UTeNnbHbIH MUT B OJHOM 7YICKTPOMALIMHHOM MoMelucHyun. [lparuinamu
YCTPOHCTBa 3JIEKTPOYCTAHOBOK HOPMHPYIOTCS OTPaliMveHUs] NpU pasMEICHUM TPaHcC-
(OpMaTOPHBIX I10/ICTAHIIUI HEITOCPC/ACTRCHIIO IO U HalX noMciuenusMu. B HUX Moxer
HaxoauTbes He Gonee 50 uenorex B Teuenne He Gosice | yaca. ITH TpeboBarius He pac-
NPOCTPaHAIOTCA Ha TPaHC(HOPMATOPHBIC HOMCIIEHHs, B KOTOPBIX YCTaHOBJCHBI CYXHE
TpaHcGhopMaTopbl WM TpalcGoOpMaTopsl ¢ HETOPHOYUM HAITOJIICHUEM.

MockoBckue ctpouteiibHbic HopMbt MIT'CH 4.04-94 «MHorodyHKIIHM OHAJIBIbIC 3/1aHUs]
¥ KOMIUICKCBI» B SIBHOM BHAC TPEOYIOT HPUMCHEHMS TOJIBKO «CYXUX» TpaHc(HOpMAaTopoB.
AKTyanbHOCTb M ITpEUMYILICCTBA MPUMEHEIHS «CYXUX» TpalchopMaTopoB B CTPOUTCILCT-
BE aJMHUHUCTPATHBHBIX 34aHHH CTUMY.IMPOBANIM OCBOCHME BLHTYCKa 3TOI0 BUAA LIPOAYK-
1M1 OTEUCCTBENIOH AIEKTPONPOMBIILUIEHHOCTBIO. B 110MEHKJIaType BblITyCKaeMoH 1poayk-
MM UMCIOTCSl «cyXxue» TpexdasHeie Tpalichopmaropsl BIYTPCHHEH YCTAHOBKH Ha Harps-
xenuc 10(6)/0,4 xB. Tpancdopmatopst HpUMEHSIOTCS LI TUTANUS 3nekTpoobopynoBa-
HUSL KUJIBIX M OOLIECTBCHHBIX 3/IaHUH, MPOMBILUICHHBIX MPCALIPUITUH, CENbCKOX035iCT-
BEHIIbIX 0OBEKTOB, TpaHcropTa U T.J1. OHU BbIIYCKAKTCS B JBYX TUITOUCIIOTHEHUSAX:

— 6e3 3aumTHoro xoxyxa (IP00) - 1w TCJI;

— B MeTayunueckoM koxyxe (1P31) — tun TC3JL

N3omstunss 06MOTOK BBICOKOI'0 HANPSIKEIUS BBIHOJIHIETCS ITyTEM 3 TUBKU IT0][ BaKyy-
MOM DITOKCHHOH CMOJIbi CO CITEIIHAIbHBIM IIAITONHUTCICM, 00CCITEYHBaIOLIMM HCTOPIO-
yecTb KoMImosuimu. O61ui BUA Takoro Tpaucopmaropa 1pe/cTasict Ha puc. 5.3.

Koxyxu TpancdopMaTopos — kopo64aToro THITa, ¢ ABCPAMMH ;15 yu1006CcTBa paboT 11pH
MOHTAXC M JKCILTyaTauMu. s tpanchopmaTopor cricliiaibHOTO UCHONHEHUS (ITblie- U
BOAOHEMPOHULAEMBIX) — KOXYXH TCPMETrHY-

Heie. TpanchopMaTopbl ¢ JTUTOH W30AAIMEH TH- s o
ma «readosib» BBIIYCKAIOTCS 6C3 KOXKYX0B.

PerysmpoBaHuc HampsiKCHUST OCYILICCTB.IA-
eTcss oObIMHO cTyrmeHaMH * 2 x 2.5% (no jBe
otiaiiku  2,5% HOMHHANBHOTO HAlPSKEHUS)
TPH OTKJIIOYEHHOM OT CE€TU TpaHcdopmaTope.

Y CTaHOBJICHHBIH CPOK CIYKOBI - HE MCHCE
25 JICT B YCJIOBHAX, COOTBETCTBYIOLIUX KJIHMa-
THYECKOMY HCITO.THEHHIO M KaTCTOPUH paszMe-
urcHus [24].

Hapsay ¢ mpeMMymiecTBaMH 110 CPaBIICHUIO
¢ MacisHbBIMH TpalchopmaTopamu 110 yCIOBH-
M pasMeleninsg uMeeTcs U Hejaoctarok. [lepe-
rpy304Has criocoOHOCTb «CYXHUX» TpaHcopma-
TOPOB HEBEJIMKA M HC npeBbliacT 5...10% B 3a-
BUCHMOCTH OT BPEMCHU NIEPCIPY3KM. DTO BbI3hI-
BaCT HCOOXOJMMOCTb  YCTAlIOBKH  «CYXHUX»
TPaHC(OPMATOPOB,  PACCHUTANIILIX  HA  BCHO Puc. 5.3. Brelununit Bua «cyxoro»
MOIITHOCTb Harpy3ku kax/ibtil. COOTBCTCTBCHHO TpaHcgopmMaTopa ¢ MToNn n3onsaumen
B HOpMANlbHOM PCXHUME yCTaHOBJICHIas (Tpaiic- (ucmouruk: OAO XK «3nexkmpo3aeod»)
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thopMmaTopHas) MOIIHOCTb UCHOJbL3yeTC HEdD(PeKTUBHO. TeM He MeHee «cyXHe» TpaHC-
(opMaTOpbl LIHUPOKO NPUMEHSIOTCA MPH CTPOUTENbCTBE aIMUHUCTPATUBHBIX 3[aHUH, 1
UX CIIElyeT cuuTaTh Oonee npennouYTHTEeIbHbBIMY, Y€M MacisiHble TpaHchopMmaTopsl. Tex-
HHUYECKHE XapaKTEPUCTHKH «CyXHUX» TPAHC(HOPMATOPOB MPUBCAEHDI B IPHIOKCHUH 5.

ANbTEPHATUBOH «CyXHMy» TpaHchopMaTopaMm SABIAIOTCA I'€PMETHYHBIC MaclsHbIE
TpaHc(opMaTopbl B C1y4asiX YCTAaHOBKH B MPUCTPOCHHBIX WIM OTAEIBHO CTOAMIUX MOJ-
cTaHiMsAX. ['epMeTHuHbIEe TpaHCHOPMATOPBI, KaK U «CyXHC», ABIAIOTCH HeoOCIyKHBac-
MBbIMH YCTPOHCTBaMH, MO3TOMY DKCITYATALHOHHbBIE PACXObl Y HUX COM3MEPHUMbI, PA3/IH-
4aKOTCSA TONBKO YCJIOBUS Pa3MELIEHHUA.

TpexdasHbie MacisHbie repMeTHdHbIe TpaHcgopMaTopb Ha HanpsbkeHuc 6...10/0,4 kB
(puc. 5.4) npuMeHSFOTCS JUISl TUTAHHUS 31EKTPOOOOPYIOBAHHS KUJBIX H OOIECTBEHHBIX
3JaHHH, MPOMBILIJIEHHBIX NMPEINPUATHH, CCIbCKOXO3SHCTBCHHBIX 00BLEKTOB, TPaHCHOp-
Ta U T.1.

TpaHchopMaToph! BblilyCKarOTCs B IBYX UCIOIHEHUSAX!

— ¢ MeIHbIMUM 0OMoTKamMu — cepust TMI';

— C aIIOMUHUEBBIMH 0OMoTKaMu — cepus TMI'A.

I

Puc. 5.4. BHewHnit Bua repmeTyHOro MacnsHoro TpaHccopmaropa
(ucmounux: OAO XK «Onexmpo3egod»)

['epMeTHYHBIe MacsHble TpaHCHOPMATOPBI UMEIOT OTIUYUTCIBHBIE OCOGEHHOCTH:

— He HyXIalTcs B 00CTyKUBaHUH MPH DKCIUTyaTalluy;

— OTCYTCTBYET KOHTAKT € BO3lyXOM, 4TO 00ECIEUUBAET COXPAHHOCTb HU30MATIMOHHBIX
CBOIICTB Macjia B TeUE€HUE He McHee 25 nerT;

— Oonee KOMMAKTHBI, 3aHMMAIOT MEHBLIE MECTA 110 CPABHEHMIO C TPAIXHUUHOHHBIMH
TPaHCHOPMATOPAMU C PACIIMPUTENIEM M BO3/1yLIHOH M0/1yLIKOM;

~ SABJIAIOTCS MAJIOLIyMHBIMM — YPOBEHb llIyMa He ApeBbiaeT 55 nb;
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— KOHCTPYKTHBHBIE M TE€XHOJIOTHYECKHE PELIeHHUs] 00cClIeYUBaAOT CHHXKEHUE MOTCPb
xojnocroro xojia Ha 15...20% B 3aBucUMOCTH OT MOIIHOCTHU 00opyJoBaHus [25].
TexHUUECKUC XapPaKTEPUCTUKH FepMETHYHBIX MACISHBIX TPaHC(HOPMATOPOB NpUBE/ic-
HbI B IPUJIOKETIHH 5.

5.3. Cxema cucrtembl obLiero anekrpocHabxeHns

Ha puc. 5.5 uzobpaxena cucrema obiwero aickrpocHad)eHus 3nanusd. [lo cpaBrenuio co
cxeMoif Ha pHc. 4.12 naHHas cxeMa obiiazaeT psAoM CYLIECTBEHHBIX OTJIHUYMI U IpeUMy-
LIECTB.

B coctaBe cuctembl obitiero snekTpocHabXeHusl NpeaycMOTPeH TPCTUH Pe3epBHBIi
HCTOYHHK MUTAHUS — pe3cpBHas au3enbHas dextpoctanums (PAIC). DnextpocHabxe-
HHe moTpeduTeneil, oTHoCsIMXCs K rpynnamM A ¢ B, npenycMarprBaeTcs oT JByX He3a-
BiUCUMBIX BBOJOB 1, 2 1 PZIDC 10 ¢ ycrpoiicteom ABP. ITorpebutenu rpynnst C nonyya-
10T MUTaHKC OT JIBYX He3aBUCUMBIX BBONOB ¢ ABP. Jins snexktpocHa®xkeHus notpebure-
el Tpynnbl A NpegycMOTPEHO CO3/1aHHE CUCTCMBL GecnepeGoHHOro MeKTPOCHAGKEHUS
€ YCTaHOBKOI HCTOUHHKOB OecnepeboitHOro nuTaHus.

Vi 2
,’/1
; A
12 12
9 .
a 8 B
,/' . 5
hN \ ----- Y S
T I N R S A N B |
W W | . 6
Harpyskv rpynn Bu C Harpyskm rpynn Bn C
K CB3, Harpy3ku K CB3, Harpysku
rpynnbl A rpynnbl A

Puc. 5.5. Cucrtema anektpocHabxeHunst 3gaHus

J1s npucMa U pacnpeieneHus 1eKTpOSHEPTUHM B 3[aHUM NpenyCMOTpPEH INaBHbIi
pacnpenenutenbHbiil UT (I'PLL) HU3KOrO Hanpsxerus. I'PII] coctouT us:
- JBYX BBOJHBIX aBTOMAaTHYECKUX BbIK/TIOYaTesei §;
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— @aBTOMATHYCCKOro Bbixjoyarce:is 11 pesepsiol An3eisiol yiextpoctaduuu 10;

— OJIHOTO CCKIIMOHHOI'0 aBTOMATHUYCCKOTO BhIK/ItouaTess 9;

— JBYX aBTOMATHYCCKHUX BBIKJIOHATE:ICH KOMIICHCHUPYIOIUX yCTpoicTs 12;

— pacnpejic/IUTeibHbIX aBTOMATHYCCKHX BLIKIHOUYATC/ICH 6 C JIByMsl CEKIIMAMH LIUH

4us.

Kaxias u3 ceximii 4 1 5 nonyuacr nuralide oT BLICOKOBOJIBTHBIX kabciel | u 2 ye-
PEe3 COOTBETCTBYIOIIME TpaHchopmaTopbl 3.

Ha puc. 5.6 nokasan sHemnuii By Pl OGo3HaucHus mancsicit suikiioyaresei
BBOJIHBIX, CCKIIHOITIIOrO, pacnpeacauTcabibiX suixmouareiel v PADC npusousrcs B
COOTBCTCTBHUH ¢ 0003HaYCHUsIMH Ha pUc. 5.5. OOpaTuTe BlIIMMaHME HA LIMHHBLIM MOHTaX
s TPUI.

a) 6)

Puc. 5.6. Buewnnn Bug MPLU;: a) Bug cnepepwm; 6) Bua caagn
(ucmoyruk: Ikollpoe)

B I'PLI npeaycMoTrpeno uzMepetue 110 BBOJaM | 1 2 (hasiibiX TOKOB, HalpshKeHHH
KO3M(PHIMCHTA MOIIIHOCTH, 4aCTOThl CCTH, AKTHBHOH N PCAKTUBIION MONIHOCTH C BhIBO-
JIOM JTHX JIAHHBIX HA AMUCICTYCPCKHUH IYHKT aBTOMATH3MPOBAHHOH CHCTCMbBI JIMCIICT-
uyepckoro ynpawienus (ACJ/1Y) (em. rm 7). I'PHL obecncyuBaet aBTOMaTHUCCKOC
BKTHOYCHHE pe3cpBa, BLIMOJICHIOC Ha BhikiaoyareIsix 8, 9, 11, u apromarudeckoe pe-
sepsuposanue norpedburesein or PJIDC 10. Bee agToMaTnueckue BhikioYaTelin cHab-
KalOTCsl MHKPOHPOIECCOPHLIMU  (MHTCIICKTYQILHBIMU) MO IYJISMU, MO3BOISIONIUMA
Opraiu3oBaTh JHMCTaHIIMONHOC YIPABJICHHUC U H3MEPCHHUC HICKTPUUCCKUX MapaMcTpoB.
")TH MOJ1y:IH HO/IKJIIOHAKOTCS K cUcTeMe aBTroMarusanuu yupasiedus IPLL. 1a puc. 5.7
HPCICTARICH BHCHIIMHM BH/I aBTOMATHUYCCKOIO BBIKJIIOYATC/S € MUKPOHPOICCCOPHBIM
yNpaBjIciiieM. yCTaHoBIACHHOTO B naHeasx 8, 9, 11 ['PI (puc. 5.6). Cuctema aBToMa-
tuzaiy ['PI] nosBoisieT oTKas3aTbes OT BLUICICHHONO [IMTA (CEKIIMM) rapalituponati-
1101'0 LICKTPOCHAKCHUSL.

Cxema T'PII] obecnicunsacrt:

— JIUCTAHIMONHOC YHPABIICHHC HATPY3KaMH:

— AMCTANHONHDIH KOHTPOIIh COCTOAHHS ABTOMATOR:
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- JIACTAHUIMOHHBIH M MCCTHbLIH KOHTPO.Ib
OTXOIANUX JUHUH 7 (CUrHajM3aIiis 10-
JIOEHUS BBIKIIOHATCIA W M3MCpeHHC
TOKOB Harpy3KH);

- 0;I0KUPOBKY OMHOBPECMCHHOCTH BK.IHOUC-

HUSL 7HEPrOCMKHUX MOTpcOUTEICH 1ipH
pabote PJIDC;
NPCAOTBPAIICHHE  HCCAHKIMOHHUPOBAN-
HOTO BKJIKOYEHUS MOTpeOuTCiIcH, He o1-
Hocsuxes K rpynnam A u B npu pabo-
Te PIIDC;

— Pa3rpy3Ky CHUCTEMBI MICKTpocHabxenys
npu pabdore PJ13C;

— BO3MOXHOCTb PYyYHOI KOMMYTallMH aB-
toMaros Ha TP,

IMpenycmotpentbiit 8 I'PIIL ABP na sBox-
ubiX (8) U cekpuoHHOM (9) BBIKTIOUATCIIAX H
ABTOMATHYECKOC BICIIOUEHUE PC3CPBa JM3CTb-
reicparopa (ABP JII' — 11) peannsosansl Ha
ABTOMaTHUYCCKMX BBIKJIFOHATCAAX C HPUBO,1aMH C MMKPOMPOLECCOPHLIM yrpaBneHrem
JIMCTaHIMOHHOI'O YIPABJICHUA. AJIFOPUTM JjICH- (ucmouruk: Jkollpoz)

CTBUS aBTOMATMKM peasiM30Bai 1a MPOMBbIIiI-
JICHHBIX KOHTpOJUICpax, yipaslsiolnnux cxemamu ABP u otxoasanumu simausmu TPLL

ABP cexkMOHHOT0 BBIK;1FO4ATEINA PabOTacT CICAYHOUIMM 00pa3zoM:

|. B nopmajibHOM pexXMMC CCKIMOHHBLIA BBIKIHOUYATCIb 9 M BBIKIIIOYATENb BBOJA
PJADC 11 orxknrouenibl.

2. Boixiirouatenu 8 8Boj1a 0.4 kB BxioucHLIL.

3. Ilpy BcHYC3HOBCHUHM HAIIPSIKCHUS HA OIHOM W3 BBOJIOB HJIM OTK.IOHCHHWH HAMpsiKe-
HHMsl 3@ TPaHHUIlbl AOTIYCTUMOro jinanaszoHa (nanpumep, 10% ot U, ycTaHaBIMBaeTCA
ucxogis U3 TpedoBanuit FOCT 13109-97 wim TexHUYECKUX XapaKTePUCTUK YICKTPOIPH-
€MHHKOB) COOTBCTCTRYIONIMIT BBO/I 8 OTKSIHOHACTCS 3AIMMTON MWHUMAIILHOTO HAampske-
HHUSI U 3aTE€M BKJIHOHACTCS CEKIIMOHHBII BBICTHOUATCIb 9.

4. [Ipy BOCCTAHOBICHUM HAMpPSHKCHHS Ha O0OMX BBO;I4X OTKJIFOUACTCS CCKIIHOHHBIH
BLIKJIHOYATENb 9 M BKIJIIOUACTCH COOTBETCTRYIOLME BBOL 8.

ABP JII" paboTtaer npu ucue3lOBCHUM Hanpshkeiivs Ha oboux Brojiax 0.4 kB unu ot-
KTOHCHHMH HanpsXKeHUd Ha o0ouX BROAX 3a rpaHMIbl AONYCTUMOTO jiMana3oHa 1o clie-
AYIONICMY aJIFOPUTMY:

|. 3ambikaeTcs nens sattycka P/1C.

2. Ilocne 3anycka JI" noss:isercs nanpskenune Ha sroge P/IDC u B nenax ymnpagne-
Husl, cpabaThiBacT CHUCTCMA ABTOMATWUCCKOH pPa3rpy3kH, OTkiiouarnias norpedureieit
rpynmib C (uacTb TUHKUIA 7) W Ha Bpems nycka AT norpeOuTesielt rpynimn B.

3. Orxsiouarores oba Brojia 8.

4. OTkiiroyaroTest KOHAEHcaTopHbie Oatapen 12.

5. BrirouaeTcst CeKIMOHHBIM BBIKTIOHATEIb 9.

Puc. 5.7. ABToMatuyeckuin BeIKIloYaTeNb
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6. Bxmouaercs sog PIDC 11.

7. Mocne storo nna obecriedeHust YCIOBUS GIOKUPOBKH OIHOBPEMEHHOIO BKJIFOUE-
HHUS DHEPrOEMKUX NMOTpebUTENeH ¢ BhIIePKKOH BPEMEHH MEXKY BKIIOYEHUSAMH HE MEHEE
15 ¢ npoucxonuT BKIIIOUEHHE aBTOMATHUUYECKUX BBIKJHOUATENEH 6 B LENAX JUHUHA 7 Ha-
rpysok rpyninsl B. B 3aBucumoctu ot 3arpysku [ qucnervep Moxer U3MEHUTh COCTaB
noxaximodeHHod K PJIOC narpysku.

8. Ipu nmosiBJIEHUH HANPSHKEHUS XOTA Obl HA OJHOM M3 BBOJOB 8 CHUMAETCS CUTHAI
3anycka JII', otkmovaercs sBog PZIDC 11 u BrimodaeTcst cooTBeTcTBYOLLIMHA BBOA 8. 3a-
TEM aBTOMATHYECKH BKIIIOYAIOTCS MOTPEOUTENH, OTKIIOUEHHbIE CUCTEMOH pasrpysku, u
MOJIKJIIOYAr0TCS KOHJIGHCATOpHEIE baTapeu.

YerpolictBo ABP cekunoHHOro BeikiiouaTesis BbINOIHEHO ¢ IIPUMEHEHHEM TTPOTrPaM-
MHUPYEMBIX KOHTPOJUIEPOB, MO3BOJSIOMIUX OOECHEUUTb CIEAYIOUIYIO JIOTUKY paGoThl
byHKuMU:

— pabota ABP paspelieHa To/1bKO IIpU HaJIMYUK HaMpsHKEHUs BO BeeX dasax Ha apy-

rom BBoze I'PILL;
— paspellieHa OTHOKPATHOCTS jieHcTBUsA ABP;
— 3anpemeHsl AeHcTBUs ABP npu aBapuiHOM OTKIIIOUEHHH BhIKIOuarTeneii BBoaa 8
HJIH CEKL[MOHHOTO BBIKIIIOUaTeNs 9;

— HCKJII0YEHA BO3MOKHOCTL MHOIOKpaTHOIro BKIoYeHHs ABP Ha kopoTkoe 3aMebika-
HHeE NpH 10060 OJHOKPATHOH HEUCTIPABHOCTH B CXEME;

— Gnokupyrotcs neicTBus ABP npu oTkimoueHUH aBTOMATHYECKUX BRIKIFOUYATENEH B
Lensx peie KOHTPOJIS HalPSKEHUS,

— ofecneyeHa CHTHaIU3aus py4Horo pexxuma ABP u curHanusauus cpabaTeiBaHus
ABP;

— YCTaHOBJIEHA BbIIEPKKa BPEMEHH Ha OTKIIIOYEHHE Brikmrouateneii 8 BBogos ['PII|
NpH UCYC3HOBEHUH HANpsKeHUs Ha Bpems 15...30 c.

— YCTaHOBJICHA BbIAEPKKA BPEMEHM Ha BKJIIOYEHME BhIKIovaTenei 8 Beogos I'PlI]
TIpY TOSIBJIEHUH HANPSHKEHUs Ha BpeMs 10 60 c.

Hns obecnevenns GesomacHoctu obcmyxusanust B [PIL] npexycmatpuBarotes Gito-
KUPOBKH Tpu paboTe 1 06cnyKUBaHUU BLIK/IFOYATENEH B BBIKATHBIX SUEHKAX:

— BKaTkIBaHHe BKIIIOUEHHOTO BLIKIIOUATENS B paboUee MONOXKEHHUE;

— BbIKATHIBAHHE BKJIIOYEHHOTO BLIKITIOYATEJIS,

— BKJIIOUEHHe BolkJitouatens BBoga PJIOC xoTsa Obl NpyU ogHOM BKJIFOYEHHOM BBOJIE

0,4 xB.

ABTtoMaruzanus yupasieHus BeiksouarenasmMu I'PII genaeTt cuctemy obuero diek-
TpocHaOXEHHUsl yHUBEpcalbHOH. Pa3nnuue B KaTETOPHAX HAJEKHOCTH 3JIEKTpocHabxke-
HUs Harpy3ok rpynin A, B, C He TpeOyeT BuiieneHus OTASNBHOTO 1[MTa FapaHTUPOBAHHO-
ro snektpocHabxeHus (cM. puc. 4.12). Bo3HuKaeT BO3MOXKHOCTb OCYIIECTBIECHHUS IapaH-
TUPOBAHHOTO 3JIeKTPOCHaOXeHUs noTpebuTeNel, Haxoasmuxca Ha Jro0oH nuHauM 7, 9T0
obecneynBaeTCsl aBTOMAaTHIECKUMHU BBIKITIOUATENSIMH, YITPABIsEMbIMHU [0 3a/laHHOMY aJl-
rOpUTMY.

B kpynHOM 31aHHH HEOOXOAUMOCTh U3MEHEHHUS TPEOOBAHUHA K KaTEropuM HaJeKHO-
CTH DJIEKTPOCHAOXKEHUS IIEKTPONPUEMHHUKOB BIIOJIHE PealibHa U NPU TPATUIIMOHHOH Tex-
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HOJIOTHH JNIEKTPOCHAOXKEHUS MOTPeOyeT PEKOHCTPYKLMH CYILECTBYIOmEH cUCTeMbl. B
clydae coszgaHus ympasiscmoro [PIL, mMmeroniero B CBOEM cocTaBe CBOEOOpa3HbIN
«BUPTYAJIbHBIA» MIUT (CEKI[MI0) rapaHTUPOBAHHOIO 3NEKTPOCHAOXEHUs, H3MEHEHHE Ka-
TEFOPUH HAJEKHOCTH JIEKTPOCHAOXKEHUS HA KaXIOM W3 MPUCOEANHEHUH [0CTUraeTCs
NPOrpaMMUpPOBAHUEM KOHTPOJIEPOB. YIpaBlIeHHE 2IEKTPOCHAGKEHUEM MpPeOCTaBISET
JOMOJTHUTCIIbHBIE BO3MOXHOCTH 10 ONTHMHU3AILMH peXXHMa pabOThl CUCTEMbI B LIEJIOM H,
B YaCTHOCTH, TpaHcopMaTopoB «cyxoro» tuna. Hanmpumep, npu paboTte Ha 0JUH TpaHC-
(GopMaTop B peXHMMeE JIETHETO MaKCUMyMa Harpysku Ui MPENOTBPAILEHUS AIUTEIbHON
neperpy3ky TpaHcgopMmaropa ciyx0a dKCIUlyaTaldH 31aHUs UMEET BO3MOXHOCTb MpO-
BECTH aBapUIHYIO pa3rpy3Ky C My/nbTa JYcnerdyepa uid BpyuHyr. CocTaB OTKIIOHAEMOH
HArpy3KH OIIpEAENsAeTcs B KOHKPETHON CHTYalMM B 3aBUCHMOCTH OT pPEeXHUMa paboThl U
COCTaBa BKJIIOUEHHOIO 060pYI0BAHMUS.

Bonee nonpobHas undopmauus o6 ynpasleHHH U aBTOMAaTH3aHU dJIEeKTpocHabxke-
HUS FIPECTaB/IEHA B IV 7.



naBa 6

3asemneHue u INeKTPOMarHnTHasa CoBMeCTUMOCTDb

6.1. 3asemneHune
6.1.1. OnpegeneHus n oCHOBHbIe TpeboBaHUA

3asemrenuem KakoH-1M00 YACTH 3JIEKTPOYCTAHOBKH W JIpYrod YCTAaHOBKH HAa3bIBacTCs
IpeHaAMEPEHHOE 3JIEKTPUYCCKOE COCIHMHEHHE 3TOH YacTH ¢ 3a3CMIISAIOLLHM YCTPOHCTBOM.

3awpumneim 3a3emnenuem HA3BIBACTCS 3a3CMIICHHE 4acTel 3/IEKTPOYCTAHOBKHU C Iie-
JIbI0 OOECTIEYEHHUS DIIEKTPOOE30MACHOCTH.

Pabouum 3azemnenuem Ha3biBaeTCs 3a3eMJICHHE KaKOM-I1M0O TOUKH TOKOBEHYIHHX
qacTeil NMEKTPOYCTaHOBKH, HCOOXOUMOE 115 00ecieYcHUs PabOThI 3IEKTPOYCTAHOBKH.

3anynenuem B GNEKTPOYCTAHOBKaAX HaTpsbkeHHUEM ao | kKB HasbiBaeTcst mpeiHaMepeH-
HOE COeJIMHEHUEe YacTeH 3MeKTPOYCTaHOBKH, HOPMATIbHO HE HAXOMAIMINXCA MO HATIPSKe-
HHUEM, ¢ TNIYX03a3eMICHHOM HCHTpaJIbIo FeHepaTopa 1k TpaHcopMaTopa B CCTAX TPex-
(a3Horo ToKa, ¢ rIyX03a3eMJICHHLIM BbIBOJIOM HCTOYHHUKA OAHO(]A3HOTO TOKA U C TIyX0-
3a3eMIICHHOH cpeJIHeH TOYKOH UCTOYHHKA B CETAX MOCTOAHHOTO TOKA.

3azemaumenem Ha3bIBAeTCAd MPOBOJHUK (JNEKTPO]) WM COBOKYHMHOCTh METaJLINYe-
CKH COCIMHEHHBIX MEXy COO0H MPOBOJHUKOB (3JEKTPOJIOB), HAXOHALIMXCS B CONPUKOC-
HOBEHHUH C 3eMIJICH.

I'nyxo3azemnennoi HCUTPabIO Ha3blBacTCs HelTpasis TpaHchopMaToOpa UM reHepa-
TOpa, MPUCOCIHHEHHAS K 3a3€MIIAIOIEMY YCTPOUCTBY HEMOCPEACTBEHHO WM Yepe3 Ma-
JIO€ COMPOTUBIIEHUE (HAMIPUMEP, Ycpes TpaHCOpMaTOpPbl TOKA).

T'OCT P 50571.2-94 npeaycMaTpyBaeT CICHYIOMIHE THIIBI CUCTEM 3a3eMIICHHUS 3JIEK-
tpudeckux ceteit: TN-S, TN-C, TN-C-S, IT, TT. s 31aHuii MOXKHO BCTPETUTH B OCHOB-
HoM cxeMbl TN-S, TN-C, TN-C-S. Cxems! IT, TT xapaktepHbl, kak NpaBHIO, IJIs JO-
KJIBHBIX 30H BHYTPH 3/1aHUs U 00eceYUBAIOT TEICKOMMYHHKAI[HOHHBIE CHCTEMBI, My~
TaIOIHECS OCTOSHHBIM TOKOM. ByKBbI U rpadudeckiue CHMBOIIbI, HCIOJIb3YEMbIE B TIPH-
BEJICHHBIX 0003HAYCHUAX TUIOB CHCTCM 3a3€MJICHUS H Ha PUCYHKaX, pacUIi(poBaHbI B
Tabm. 6.1 u 6.2,

3a3emsieHUe (3aHyJICHUE) CPENICTB BbIYUCAUTENbHOH TEXHUKH, TeJIEKOMMYHHKAI[HOH-
HbIX CPEJICTB U TEXHOJIOTMMUYECKOI0 000OpYNOBaHHS OOECHedHBAET pelleHHe IBYX OCHOB-
HBIX 3ajay:

— 3aHUTYy MICPCOHANA OT MIOPAXCHHS NICKTPUYECKUM TOKOM NPH [OBPEKICHUH H30-

JIAUAM U 3aMbIKaHUH OJHOTO W3 MPOBOJOB MHUTAIOMIEH JUHHUHU HAa KOpIyc 00opyIo-
BaHHS WM OT [OSABJICHHS HAa KOpILyce 00OpYyNOBaHHs OMACHOIO JUIS YeOBEKA MO-
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TEHLHAJIA [0 KaKUM-THOO0 JPYTUM IpPHYHHAM (HanpHUMep, U3-3a HHIYKTHBHBIX WIH
€MKOCTHBIX CBS3€H);

— 3amuTy 000pyNIOBaHUS W JIMHHI oOMeHa MH(OpPMallKei (B TOM YHCIE JOKaIbHBIX
BBIYHCIHUTENbHBIX ceTeil) OT MOMeX, KOTOpble BO3HHKAKT CO CTOPOHBI MUTAIOLLIHX
ceTeH M3-3a Pa3sHOCTH MOTEHUHAIOB MCXKJly Pa3IMdHbIMH TOUKAMH 1IeNeH 3a3eMiie-
HHS M OyXKOAIOUIHX TOKOB B LICISAX 3a3€MJICHHUs BCJIE/ICTBHE BO3JCHCTBHS BHELI-
HHX 3JIEKTPOMarHUTHbIX MOJIEH U JPYrUuX MPUUHKH.

Tabnuua 6.1. BykBeHHble 0603HAUEHUA CUCTEM 3a3eMIeHUA 1 3a3EMAIOLLUX NPOBOLHWUKOB

Oo6o3nadenue L Onucanpe
IepBas 6ykBa — xapaxkTep 3a3eM,JICHUS HCTOYHHKA NUTAHUS

HernocpeactsenHoe IpHcoe1MHEHUE OJHON TOUKH TOKOBCAYIIMX HacTel MCTOMHMKA
TIMTaHUs K 3CMIIE

Bce TokoBedylMe 4acTH H30MHPOBaHbBI OT 38MIM, WIH 0HA TOYKa 3a3eMJicHa uepes
COTIPOTHUBJIEHHE

Bropas 6yKkBa — xapakTep 3a3eMiIeHusI OTKPbITHIX HPOBOAALIUX YacTeil 3IeKTPOYCTAHOBKH
HenocpencreeHnas cBA3b OTKPbITHIX POBOAAIMX HACTCH € 3eMIICH, HE3aBUCUMO OT
XapaKTepa CBA3H UCTOYHMKA MUTAHUA C 3eMileH

T

I

T

HenocpeacTBennas cBA3b OTKPLITHIX [IPOBOAAILMX HaCTeH ¢ TOUYKOM 3a3¢MIIEHMS HC-
TOYHUKA MUTAHUS (B CUCTEMAX NIEPCMCHHOIO TOKA OOBIYHO 3a3eMISETCS HeliTpalls)

Hocnegyromue 6YKBbI — YCTPOHCTBO HYJI€BOT0 paboyero # Hy.1€BOro 3allilHTHOI'0 APOBOJHHKOB
(DYHKUHY HYJIEBOrO 3aIMTHOIO U HY.ICBOTO pabovero NpoBOIMKOB 00eCTIeyHBatOTCs

N

S pa3fesbHBIMH TIPOBOIHHKAMH
C MDYHKUMY HY:IEBOTO 3AILMTHOTO W HYJIEBOIO PAOOYEro NMPOBOIHUKOB OOBC/IHHEHBI B
0/IHOM TIDOBOJHHKE
Palouue, Hy.1eBble paboure 4 3a3eMJIAI0LIHE HPOBOHUKH
L Pabounit npoBoaHuK
N Hynesoit pabounii 1poBoaHKK
PE Hynesoit 3alnTHbII NpoBO/IHUK
PEN CoBMelLeHHBIH Hy/1CBOM pabouunii 1 3aliUTHBIH 1IPOBOAHMK
FE DyHKUNOHANLHBIH 3a3eMITAIOLIMI POBOIHUK
PEF CoBMELEHHDIH 3aUMTHBII M QYIKLHOLAIIbHBIH 3a3CM.IIOIHI NPOBOHHK

Tabnuua 6.2, YcnoBHble 0603Ha4YeHNA NPOBOAHUKOB

U3obpaxenue Ha3nadenue

®asublit NpoBOAHUK

Hynesoit pabounii (HeliTpaabHblii) nposoxumk (N)

3ammTHbI# npoBoaHuK (PE)

Hynesoit pabounii (HeliTpaiibhblit) 11poBojHUK (N) K 3awmTyblil ipoBoaHuK (PE),
obbearHenHbie B oiuH (PEN)

LYANANIN
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[TepBast 3aaua peuiacTcst ¢ HOMOILBIO 3AIMTHBIX 3a3eMISIOINX YCTPOHCTB, BBINOJ-
HseMbIX B cooTBeTcTBUH ¢ . 1.7 [1YD, TOCT P 50571.10-96, TOCT P 50571.21-2000,
['OCT P 50571.22-2000. Btopas 3anaua pewmactcs ¢ MOMOMIbIO IMPOKJIAJKH ClieLHallb-
HbIX 3a3eMJISIOIIMX WM HYJIEBBIX 3AIUHTHBIX MPOBOJAHHUKOB, COENUHEHHBIX B eJHUHYI
IEKTPUYECKYIO COCIIMHUTCIBHYIO CETh.

B cootrBerctBun ¢ TOCT P 50571.10-96 B cnyuae, korga 3azeMieHue TpeOyeTcs Kak
U1 3aHMThI, TAK W JUI HOPMaIbHOM PabOThl NEKTPOYCTaHOBKH, B nepgyio odepeds Cle-
dvem cobawdams mpebosanus, npedvssisiemole K Mepam 3aujumal.

Hanngue 3aMKHYTBIX KOHTYPOB U CBsI3€il MEXy CUCTEMAaMH 3a3eMJICHHS Pa3IudHOIo
Ha3HAYEeHHUs] MOXKCT COMPOBOXKIATHCS BOSHUKHOBEHHEM MCKCHCTEMHBIX MOMEX 3a3cMile-
HUS, KOTOPBle He YCTPaHAIOTCS YCTAHOBKOH HMCTOYHHKOB OecriepeCOHHOro MUTaHUA M
JIPYIUX yCTPOiCTB KOHIMUMOHHUPOBAHUS (YNYYLICHHSA) MOLIHOCTH 0€3 rajibBaHH4YECcKoM
pasBs3ku. B psnc ciyqaes, dopmanbHo BoinonHss tpedosarns [OCT 464-79 mo opranu-
3a1MH OT/ICIIBHOM CHCTEMBbI 3a3EMJIEHHS JJISl CPCACTB TEeNeKOMMYHUKALMH, CO3MAl0T OT-
JICNbHYIO CUCTEMY 3a3eMIIeHHUs, HAIIPUMCP JUIs yupexaeHdeckoil 1ndpoBol TenehoHHOM
craHuuy. [1pu 5ToM He obpawacrcs BHUMAaHHS Ha TO, YTO CTAHIAPT TPEOYET OTAEAbHOM
CHCTEMbI 3a3eMJICHHs Afsl MONIOCA CUCTEMbI MMUTAHUS MOCTOsSHHOIO Toka. [luranuce 06o-
pynoBaHHs OT 00wel ceTH MepeMeHHOTo TOKA ¢ MIIYX03a3eMJIEHHON HCHTPaIblo U Bbi-
NOJIHEHHE, Ka3aj10ch Obl, 000COOIEHHOrO0 3a3eMIileHHs KaK pa3 MPHBOASAT K CUTYallHH, KO-
ria oOpa3yloTcs KOHTYpa 3a3CMIICHHS, BbI3bIBAIOUINE HEYCTOHIHBYIO PaboTy 000pY/I0Ba-
Hus. KoHTYyp 3a3cMilenivisi, B OTAUYHE OT XaprOHHOTO «KOHTYPa 3a3eMJICHHUA» (COEIHHC-
HHSl TOPU3OHTAIBHBIX 3a3CMIIUTENCH B 3cMile), BISCTCS HEXenaTelbHbIM U obpasyercs
HPH HAJIMUUY CBS3H MCXKIY JABYMs 3a3eMiuTensMu (puc. 6.1).

5 B o6pa3oBaBuieMcsi KOHType 3a-
... 3asemnaoLni 3eMiuTeNb | — 3JleKTpUuecKkas CBs3b
e POBOARMK (IpOBOIHHUK) — 3a3eMaurens 2 —
cpena (3eMJisl) MOTYT HABOAHUTBCS TO-
KU OT BHEIIHUX 3JCKTPOMATHUTHBIX
MoJied WM MPOTCKaTh OaYXHaroiue
TOKH CTOPOHHHX Harpysok. Bcc 510
NPUBOAUT K DJIEKTPOMArHUTHBIM I10-
Mexam B pabore obGopynoBaHus. Jlo-
Ka/bHble BBIUHUCIHUTENbHbBIE W TENc-
KOMMYHHKALHOHHbIE CETH 3a4acTyi
UMCIOT B CBOEM cOCTaBe 000pyI0Ba-
HUe CBsI3H (aHTEHHbI, MOIEMBI U 1Ip.)
U MOJBEPKCHBI BIHAHUIO 1I0MEX, B TOM UHCJle OT Pa3psgoB MOJHHUH, MO3TOMY IS HUX
BaKHA BbICOKAsl MOMEXO03aLHILEHHOCTh. B cuily 3T0ro 006cToATEILCTBA YCTPAHEHUIO KOH-
TYPOB CICIYCT ylensTh 0co00e BHUMAHKUC MPH MPOSKTUPOBAHUH M 3KCIUIYaTallH 3Jek-
TPOYCTaHOBOK 3JaHHI.

Ha npakTHke Bcrpedaercs TaKKCe OLIMOOYHOC 3a3eMIIeHHE OTACIBHOTO JICKTPOTPH-
CMHHKA WJIH TPYIIIbI DIEKTPOMPUEMHUKOB Ha 000COONEHHbIN 3a3CMIIUTENb, He CBA3aH-
HBIH ¢ HeHTpasbio TpaHchopMaTopa (pHc. 6.2). Dta cxema 3a3eMJIeHUsS HATOMHUHAET CXe-
my TT, ¢ Tol Jiuurb pa3Huiiel, 4ro npu 3ToM Hapyuraercs n. 1.7.39 [IKD, kotopsiii rna-

HaBepneHHble #
6nyxpgaiowme TOKn

Puc. 6.1. KoHTyp 3a3emneHus
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cut: «B anektpoycranoskax 10 | kB ¢ riayxozazemieHHOI HEHTpaibio HITH IIyX03a3eM-
NEHHBIM BbIBOJIOM MCTOYHHKA OJHO(A3HOIO TOKA, a TAKXKE C MNIYyX03a3eMJICHHOH cpelHeR
TOUKOH B TPEXMPOBOJHBIX CETAX MOCTOSHHOTO TOKA JOMKHO ObITh BBIMOJIHEHO 3aHyJIe-
Hue. [IpuMeHenne B TaKKX 371CKTPOYCTAHOBKAX 3a3€MJIEHHUS] KOPITYCOB 3JIEKTPONPHEMHU-
KOB 0€3 MX 3aHYJEHHUsS He JOMycKaeTcs...». DTO TpeOOBaHHE BBI3BAHO TCM, 4TO obecle-
YT 3MEKTPOOE30MacHOCTH IPH TakoH cxeMe HeBO3MOxkHO. Ha puc. 6.2 1iokaszaH BbIHOC
NOTEHIIMaJIa NPpHU KOPOTKOM 3aMbIKaHHWH Ha KOPITyC MIEKTPOIIPUEMHUKA, 3a3€MJIEHHOTO Ha
060COOICHHBIH 333 MIUTCIb.

HyneBow 3aluTHbIA
NPOBOAHVIK .
p \ Mposoaawwmi kopnyc

\

®asHbil NPOBOAHMK N |

aBTOMAaT 3aMThI \ A i
OnacHblvi NoTeHyvwan

\ \ Harpyska i
Hynesow patoumi \ \ KopoTkoe 3ambikaHne ]
NPOBOAHUK Voo Ha Kopnyc /
\\ \\ ' r 66 ______ I
i OpyaoOBaHue |
= \ W CTOpOHHME
npoBoAALLME

| |
| |
| yactu, |
I coepumnenHbie c |

3asemnutenem 1 :

——

\
\ TOK KOpOTKOrO
3amblkaHuA

Puc. 6.2. BbiHOC noTeHuuana Ha HesaHynéHHbIA Kopnyc o6opypoBaHus

IoteHuuan Ha xopiyce Gyaer oOycioBEeH MafeHUEM HampsikeHus B QasHoOM IIpo-
BOAHMKE 10 ToukH K3 n majieHueM HanpshkeHust B CONPOTHBIICHHH 3a3eMuuTens 2, B cpe-
zie (B 3eMJI€ U KOHCTPYKUHMSX) M B COMPOTHBIEHNY 3asemnuTens 1. ConporuBiaeHue uenu
KOPOTKOTO 3aMbIKaHHsl NP 3TOM OyneT GosblIe COMPOTHBIEHHS LENU «(da3a-HONb», UC-
X0/l U3 MapaMeTPOB KOTOPOTo BbIOUPAETCs 3aIIUTHBIH aBTOMAT, M KOPOTKOE 3aMbIKaHHUE,
cKkopee Bcero, He Oy/eT OTKIIOUEHO NEHCTBHEM MaKCHMaJibHOM TOKOBO# 3amuTel. [Ipu
3TOM Ha KopIyc OyJeT BblHeceH MOTEeHINal, Oau3kui K Ga3HOMY HaNpPSKEHHIO, YTO CO3-
mact yrpo3y s xusHu nopei. Orkmodyenue K3 mpousoiiger 3a cyer meiicTBus Termio-
BO# 3alLMTHI aBTOMAaTHYECKOTO BbIKJIOYATENs, HO BpeMs oTkmoueHust K3 mpu 3ToM mpe-
BBICUT HODMHPYEMBbIE 3HAUEHHUS.

XapaKTepHUCTHKK YCTPOMCTB 3alUThl U ITOJHOE COMPOTUBJIECHHE LEMH «(aza—Houby
JOJXHBI 0OECIICYMBATh ABTOMATHYECKOE OTKIIIOYEHHE MUTAHKA B MpeJeaax HOpMUPOBaH-
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HOTO BPEMEHH TIPH 3aMbIKaHHUSAX HA OTKPBITBIC IPOBOSILINE YaCTH. ITO TpEOOBaHUE BbI-
HOJHIETCA TIPH COOJIOICHUH CIICAYIOIETO YCoBus [26]:

ZsIa < UO,
rie Z; — TONHOE CONMPOTUBIEHUE 1ENH «(paza-HoubY»; I, — TOK, MEHBLIUH TOKA KOPOT-
KOro 3aMblKaHHs, BbI3bIBAIOIIMN CpabaTblBaHUE YCTPOWCTBA 3aLIUTHI 33 BPEMS, ABJISIO-
weecs GyHkuMeH HoMuHaibHOro HampspkeHus Uy, Uy — HOMUHasIbHOE HampspKeHVe
(neiicTBytowee 3Ha4EHHE) MExY DHazoil U 3EMIICH.

IlpenenbHO nonycTUMBIE BpEMEHA OTKIIIOUEHUs 1a cucteM TN cocraBasiorT:

Uy =220 B, Bpems orxinroueHus — 0,4 c;

Uy = 380 B, Bpems otkmoueHus - - 0,2 c.

Takum 00pazoM, HEMPABUJILHO BbIIIO.IHEHHOE 33a3€MJICHHE NPUBOJUT K 0Opa30BaHUI
HEXENATENbHbIX KOHTYPOB H BbI3bIBAET JIEKTPOMArHUTHBIE IOMEXH B pabore oOopyno-
BaHUs, a TAKXKE CO3IAET YIPO3y IJIs HKU3IHU JTHOACH.

6.1.2. MNaBHLIN 3a3eMAAKOLWUNA 32XKUM

Jns obecnieueHrs MUHUMaJIbHOTO YPOBHS 3IEKTPOMAarHUTHBIX IIOMEX U 3eKTpobe3omnac-
HOCTHU BaJKHO BBIIOJHHTH 3a3€MJICHHE C MUHUMAaIbHBIM KOJIMYECTBOM 3aMKHYTbIX KOHTY-
poB. OGecneueHHe ITOro ycioBUS BO3ZMOXKHO IIPHU HAJIMUHH I[JIABHOTO 333€MJISIOILETO 3a-
auma (I'33) wnu wvnel. [ockoibky B oreuecTBeHHOM HJL 5TO MoHATHE K COMYyTCTBY!IO-
iK€ TpeOOBaHHs JIOJDKHBIM 00pa3oM HE OTPaXKEHbI, accourannel «PocanexTpoOMOHTax»
BBINYIIEH TeXHU4YECKHH 1upkysp or 11.05.2000 Ne 6-1/2000 «O BbimonHeHuu rnias-
HOH 3a3€MJISIOILEH 1IMHBIY, COrnacoBaHHbIH ¢ ['OCOHEPrOHan30poM. TEPMUHBI «IIIMHAY»
UIH «32XKUM» B JAHHOM CJlyya€ HOYTH PABHOIIEHHBI U OTPAXalT COOTBETCTBEHHO KOH-
CTPYKTHBHOE HCHOJHEHHUC U TOT (DAKT, UTO MOAKIIIOUCHHE HYJIEBbIX 3ALIUTHBIX U HyJe-
BbIX paboOUYUX HPOBOJHUKOB K 3a3CMJIMTC/IIO IPOU3BOJUTCS YEPE3 CAUHCTBEHHYIO TOUKY
IPUCOEIUHEHUS.
[Tynkr 7.1.87 [1YD TpeOyeT BBHINOIHCHHS Ha BBOJC B 3JaHUC CUCTCMbl YPaBHUBAaHUA
HOTEHIHUATIOB — IEKTPUUECKOI0 COCIAHHCHHUA NMPOBOIAILMX YacTeH JApYyr ¢ APYroMm i
JOCTHXKEHUS X 3KBUIIOTECHUUAJIBHOCTH U BBIIOJIHEHHS [JIABHOTO 3a3€MJISIOIETO 32XKU-
ma. B cBsa3u ¢ Tem, uto paspabotka ri. 1.7 «3azeMieHue U 3aiuUTHBIE MEPbI NEKTPO-
6ezomacuoctu» [1YD 7-ro u3jaHusA, B KOTOPOH NPHUBEICHBI KOHKPETHBIC TPEOOBaHUS K
BBIMIOJIHEHHIO CUCTEMbI YPABHHBAHHUS [IOTEHLUHAIOB, 3aJIEPKUBAETCA, 10 BBEACHUS B JIeH-
creue . 1.7 [1YD cnenyer pykosoncTBoBarbes uupkysipom Ne 6-1/2000. OcHoBHOE co-
JEpIKAaHUE HUPKYJISpa COCTOUT B CIEIYIOILEM:
«1. B xaxpoii 3IEKTPOYCTAaHOBKE 3JaHUS JIOKHA ObITh BBIIIOJHEHA [JIABHAS CHCTEMa
ypaBHHBaHHA HOTEHIIMAIOB, COEIMHSAIONIAT MEXK/TY COOOH CleNyIomHe POBOASAILNE YACTH:
— 3awuTHbIH npooaHUK (PE-nposoaunk unn PEN-npoonHuk) nutatowieil iuHuy;
— 3a3eMJISIOLME TIPOBOJIHUK, IPUCOEHUHEHHBIH K €CTECTBEHHOMY HJIH HUCKYCCTBEH-
HOMY 3a3€MJIMTENIO (€C/H 3a3€MIIUTEIb HMECTCS );

— MeTaIIMYECKUE TPYObl KOMMYHHKALHMi, BXOIAILIKUX B 3JaHUC (TPYObl ropsuero u
XONOJHOro BOJAOCHA0KEHNS, KaHAIM3aUHH, OTOIIEHU, Tra30CHAOKEHHS U T.11.);

— METAJUIMYeCKU I KapKac 3J1aHus;
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— METAJUIMYECKHE YACTH LIEHTPAIH3OBAHHBIX CHCTEM BEHTHIISLMHM U KOHIAMIIMOHHPO-
BaHud. [IpH HANWYHMK TENEHTPATH30BaHHbIX CUCTEM BEHTHUIISILIMK H KOHINIIMOHHPO-
BaHHWsA METAJUIMYECKHE BO3AYXOBOJIBI CICAYET lipucoeuHATh K muHe PE mkagos
IUTaHUs KOHJHIIHOHEPOB U BEHTHUIIATOPOB;

— CHCTEMA MOJIHUE3AUIUTHI;

— 3a3eMJISIOLLMH TIPOBOJAHUK PYHKIMOHATBHOTO (pabouero) 3a3zeMiieHHs, €CJIM TaKoe
UMEETCA M €CIIH OTCYTCTBYIOT OrpaHHUYEHHs Ha MPHUCOEIHHEHHE Lienel QyHKIHO-
HaJILHOI'O 3a3eMJIEHHUS K 3a3eMJISIFOLLEMY YCTPOHCTBY 3aI{UTHOTO 3a3€MJIEHHS.

CoeauneHne yKa3aHHBIX TIPOBOJSAIIMX YaCTeH MEX Ty COO0H cllelyeT BBIMOIHATD MPH
MIOMOLLM TJIaBHOM 3a3eMJISIOLLEH LHHBI (3aXHMAa).

2. I'naBHas 3a3eMIISAOIas MIMHA (32KHM) MOXET ObITh BbIIIOJIHCHA (BHITIOTHEH) BHYT-
pu BBogHOro ycrpoiictBa (BY) wiam BBoaHo-pacnpejenntenpHoro ycrpodictea (BPY)
WIH OTAENLHO OT HEro. BHyTpH BBOAHOTO YCTpPOHCTBa B KadecTBC IIaBHOH 3a3eMIIAIO-
el LIMHBL cIeyeT UCTob30oBath WMHY PE. [Ipy 0TAcHbHOM yCTAaHOBKE IJ1aBHAs 3a3€M-
NA0LAS MHHA JOMKHA ObITh PAaclojiokeHa B AOCTYIIHOM, YA0OHOM [l 00CIyKHBaHHS
Mecte BONH3H BBOJHOTO YCTPOHCTBA 3JIEKTPOYCTAHOBKH 3JaHHUS.

I'naBubiii 3a3eMIAOLMEA 32XXHM JOMKEH OBITh PaclONIOKEH Kak MOXKHO Ommxe K
BXOIy KaOeneh nuTanus U cBA3H. Ero Heo0X0aMMO COEaMHUTD C 3a3eMJIMTENEM (3a3eM-
JUTENSIMH) TPOBOJHHKOM HAaWMEHBIIICH JUTHHBI (pHC. 6.3).

Takoe pacrionoxenue I'33 obecneunBaer Hauny4uiec BbIpaBHUBAHUE TOTEHLMATIOB U
OrPaHMUMBAET HABEJECHHOE HANPSXKEHHE OT MHAYCTPHAIBHBIX TTOMEX, MPO30BEIX H KOM-
MYTALMOHHBIX TICPEHANPSHKEHHH, TPUXOSILECC H3BHE 110 YKpaHaM Kalesei cBa3H, Opone
CHIIOBBIX KabeneH, TpyOonpoBoaaM U aHTEHHBIM BBOJaM.

PE-npoBonauk (PEN-poBOJHHUK) MHTAIOIIEH NMHHM JO/DKEH ObiTh MOAKMIOYEH K
muHe PE BBOAHOrO ycTpoHCTBA, KOTOpasi COEAMHAETCS C INIaBHOH 3a3eMIISIIOLLEH [IHHOM
TIpH TIOMOIIH TPOBOAHHKA, MPOBOAMMOCTb KOTOPOTO J0/JkHA ObITh HE MEHEE MPOBOAH-
mocti PE (PEN) — npoBo/iHHKa MHUTAKOLICH JTMHUH.
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I1py BbLINOJHEHHH TJIaBHOIO 3a3eMJISIOLIETO 3a)XKMMa (LIMHBI) Kak BHYTPH BBOJIHOIO
yCTPOHCTBA, Tak U NIPH OTIENbHON YCTAaHOBKE €ro [IPOBOJUMOCTb JO/IKHA ObITb HC MeHee
nposoaumoctd PEN-npoBoHuKa nutaromeil IMHuH.

3. Bcc KOHTaKTHbIC COEIMHCHHS B TIJIaBHOH CHCTEME YpaBHHUBAHHS [IOTEHLHANIOB
AomxkHbl cooTBercTBoBaTh TpeboBanusM ['OCT 10434 x KOHTaKTHBIM COEJHHEHHSM
Kiacca 2.

4. I'nmaBHas 3a3cmisiomas IIMHA JOKHA ObITh, Kak NpaBuUilo, MeqHoil. Jomyckaercs
BBIIOJIHEHHE I71aBHOM 3a3eMiIstomeil KHbl U3 cTany. [IprMeHeHue IIaBHbIX 3a3eMJIs0-
IUX UIMH U3 aJIOMHUHUS HE JIONYCKaeTcs.

6. Eciy 31aHre “MeeT HECKOJbKO 000COOJIEHHBIX BBOJOB, INIaBHAs 3a3eMJIAIOILAN
IIIMHA JIOJKHA OBbITh BBIIIOJIHEHA [UIS KaXKI0ro BBOJHOro ycTpoicrsa. [Ipy Hanvuuu ox-
HOM MM HECKOJIbKUX BCTPOCHHbBIX TpaHC(OPMATOPHBIX MOJICTAHIMIA IJ1aBHas 3a3eMIISIO-
mas IMuHa J10JDKIa yCTaHaBIWBAThCA BO3JE KaXIOW MOJACTAHUMH. DTH LIMHBI JIOJDKHBI
ObITb COCIUHCHBI MCXKIY co00il IPU MOMOIH [IPOBOJHHUKA CUCTEMbl YPaBHUBaHHs IO-
TCHITHAJIOB, IPOBOJUMOCTb KOTOPOT'O JIOJIKHA ObITb HE MEHEe IOJIOBHHbBI IIPOBOJIMMOCTH
waunbonabmicro PEN-npoBonHuka nuTaromiudx JMHUE 31aHdsA. s CoeMHEHHS MOIYT
ObITb HCII0JIL30BaHbI CTOPOHHHE NPOBOJAIINE YACTH, HAIIPUMED Kapkac 3/1aHus. Mcmoub-
3yCMbI€ CTOPOHHHE MHPOBOJAILIME YacTH JOKHBI 00eCTieYMBaTh HEMPEPbIBHOCTD JIEK-
TPUYECKOH NENHM U UMEeTh IPOBOJUMOCTb He MEHCC YKa3aHHOH Ul crenuajibHO Mposo-
CHHBIX IPOBOJHHKOB.

9. YKa3zaHus 1O BbIIIOJIHEHHUIO CHCTEMbI YpaBHUBAHUS IOTCHIUAJIOB Ha BBOJIE B JJIEK-
TPOYCTAHOBKY 3JlaHHs M YCTaHOBKaA IN1aBHOH 3a3eMIIAIOMICH LIMHBI JOMXKHBI ObITH MpeNy-
CMOTpPEHBI B IPOCKTHOH JOKYMEHTALMH Ha 3JICKTPOYCTAHOBKY 31aHH»,

CymecrByioliias HopmatiBHas nokyMmenTanuus (HJ[) ycranasnnacT cielyiowmye Tpe-
6oBanus k BbiioyHenuio ['33. Cornacuo FOCT P 50571.10-96 B kaxnoii yctaHoBKe 10-
KEeH OBbITh TIPeIyCMOTPeH IMIaBHBIM 3a3cMIIAIOMMH 3aKUM WM LIMHA U K HEMY (HJH K
11e#1) JI0JK11bl ObITh TIPHCOEINHCHBI;

— 3a3eMJIAIOIHUC IPOBOJIHUKH;

— 3QIUTHBIC IPOBOJIHUKH;

-~ IPOBOJIHUKH TTIaBHOH CHCTEMBI YPaBHUBAHHS OTEHLHAJIOB;

- TIPOBOJIHUKH paboucro 3a3eMJcHuUs (€C/Id OHO TpebyeTcs).

C riaBHBIM 3a3eMJISIOLIMM 32)KHMOM HJIM INHHOM JNOJDKHBI ObITb COE;IMHEIBI 3a3eM-
JMTCIH 3alIUTHOTO U paboyero (TeXHOJIOTHYECKOro, JOrHYecKoro M T.II.) 3a3CMIICHHS,
MOIHHE3aUThl U JIP.

Cornacno Ilpunoxennio B TOCT P 50571.10-96 rnaBHbIii NIPOBONHHUK CHCTEMBI
ypaBHHBAHHUS [OTCHIINAIOB OKEH COCIHHSATh [IaBHBbIH 3a3eMIAIOMIUH 3aXHUM HIIH ILH-
Iy CO CTOPOHHMMH NPOBOAAIIMMH YacTAMH (METAJUIOKOHCTPYKIHAMH 37aHus, TpyOo-
npoojamu u T.1.). Co CTOPOHHHUMH MPOBOASIIMMH YacTAMH TaKXKC NOIKHBI OBITH CO-
e/ TMHEHBI KOpITyca (OTKPHITBIE IPOBOJAIINE YACcTH ) paclpeIe/IUTeNbHbIX IYHKTOB, [IUTOB
1 IPYIoro 3jeKTpooOopy10BaHHS.
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6.1.3. Tvnbl cuctem 3azemneHun

CucreMbl 3a3eMJICHHS pa3IMYalOTCs MO CXEMaM COCIUHEHHs M YHCIY HYJICBBIX Pabovnx
¥ 3ALIHTHBIX IPOBO/IHUKOB.

K cucmeme TN-C (puc. 6.4) otHocsaTcs TpexdasHbie YeThIpexiipoBoaHble (Tpy (as-
HeIX npoBoxHuka U PEN-npoeonHuk, coBMciiammui QyHKIMY HYJIEBOro paboyero u
HYJIEBOTO 3aIUTHOrO IPOBOIHUKOB U OfHO(A3HbIE NBYXNPOBO/IHbIE ((Pa3HbIil U HYIEBOI
paGouuii MPOBOIHUKH) CETEH CYIECTBYIOIUMX 3/IaHUH CTapOil 110CTPOHKH.

= L1 o—

>

®

= L2 Omm g

= <

-
L3 ©

2 T

(&)

= PEN /. ' PEN

? [t H |_J_-_ it M_—I

3a3emneHue | :
ucTouHMKa L .
nuTaHnAa AnekTponpoBogALLve

Kopnyca

Puc. 6.4. Cuctema TN-C (HyneBoi pabounit v Hynesown
3aWnTHBIA NPOBOAHMKM 06BeAUHEHBI N0 BCE CaTU)

OtcyTcTBHE CEUUATILHOTO HYJIEBOTO 3AI{UTHOTO (3a3€MIISIOLIETO) IIPOBOJHHKA B CY-
MECTBYIOIIMX 3JICKTPONPOBOJKAX OJHO(A3HbIX CETel CO3MacT OMAaCHOCTb IOPAXEHHS
TMEPCOHAIA 3JCKTPUUECKUM TOKOM.

B psne ciaydaeB TexHUYecKHe cpeicTBa MHQOPMATUKH U TCAEKOMMYHHKauWil ycra-
HABHBAIOTCS B [IOMEILCHUSIX, TJ€ OTCYTCTBYCT 3a3¢MJIEHHE U OJHOBPEMEHHO HMEETCS
HETOKONPOBOAIIEE [OKPBITHE 11013, HA KOTOPOM HAKalUIMBAETCs CTATHYECKOE HJIEKTPH-
yecTBO. U3-3a OTCYTCTBUS 3a3eMJICHUS] U BO3HUKHOBEHUS Pa3psiOB CTATWUECKOTO 3JIEK-
TPUYECTBA MPH KACAHUHU Olleparopa KJIaBUATYPbl WM KOPIyca NEPCOHAIBbHOTO KOMIIbIO-
Tepa npoucxoasT cbou B paboTe, HaIpUMEp «3aBUCAHH», U MOTYT BO3HHUKHYTh MOBPEX-
JeHUs 00OpyI0BaHMs, HApYLIEHHUsS B paboTe NPOrpaMMHOr0 O0ECIeUeHHUs! U NIOTEPH HH-
dopmauuu.

BkiioyeHHe cOBPEMEHHON KOMIIBIOTEPHON TEXHUKH B PO3ETKH 3ICKTPUUYECKOH CETH
TN-C conpsixeHo ¢ TakuM SBJICHUEM, KaKk BLIHOC HANPSKCHHUS HAa KOPILyc. ITO BbI3BAHO
TeM, YTO UMILYJbCHbIE OJIOKM MUTAHUS UMEIOT Ha BXojxe cuMmMeTpuuHblii LC-duiabtp,

5 — 6499
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CpeIHss TOUKa KOTOPOro NpHUcoeUHEeHa K Kopnycy. [lpy 3aHyneHuu (3a3¢MJICHUM) KOM-
IbIOTEpPA MPOUCXONUT TEXHOJIOTHYecKas yTedka yepe3 QuiabTp, 4TO HEOOXOAUMO YUUThI-
BaTb NPH NPUMEHEHWH YCTPOMHCTBa 3amMTHoro otkmodeHus (Y30). llpu orcyTcTBUM
npoBonHuka PE Hanpsxenue 220 B nenutcs Ha miedax QuibTpa, H Ha KOpIyce OKasbl-
Baetcs 110 B (cm. puc. 2.6, pa3n. 3.8.1 u 3.8.5).

B Hactosmee Bpems Tpe6GoBaHusmu HJI nmpumenecHue cuctembl TN-C Ha BHOBb
CTPOSIMXCSA U PEKOHCTPYUPYEMbIX 00BbeKTaxX He jomyckaeTcs. [Ipu skcnnyatauuu cuc-
TeMbl TN-C B 31aHUU cTapol MOCTPOMKH, MpeIHAa3HAUYSHHOM /IS pa3MELISHUS CPeJICTB
MHPOPMATHKH U TCICKOMMYHHUKANHUH, cliciyeT obecneduTsb nepexon ot cucteMbl TN-C k
cucteme TN-S (TN-C-S).

Cucmema TN-C-S xapakTepHa JUi PEKOHCTPYHPYEMBIX CETEiH, B KOTOPBIX HYJICBON
pabouuii ¥ 3aUTHBII NPOBOXHUKH O0OBEIWHEHBI TOIBKO B YacTH cxeMbl, Ha puc. 6.5 no-
kazaHa cuctema TN-C-S.
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Puc. 6.5. Cucrema TN-C-S (B 4acTn cetn Hynesown pabouun
M HYNEBON 3aWUTHBIA NPOBOAHUKK 06BeAUHEHDI)

Ilpu nepexone ot cucreMsl TN-C k cucteme TN-S caenyer cobiocTi nocliieiosa-
TEJIbHOCTb PACIONOKEHHUS CUCTEM OTHOCHTEJbHO MCTOYHHKA NUTAaHUA TaKUM 00pa3oM,
KaK 5TO MoKa3aHo Ha puc. 6.5. B npoTuBHOM cilydae oOpaTHble TOKH 3JIEKTPOIIPHEMHHU-
koB cucTeMbl TN-C OyayT 3aMblKaTbCs IO 3aIUTHHIM npoBoaHukaMm PE cuctembr TN-
C-S u Bo3biBaTh moMexu. Ha puc. 6.6 nszobpaxen nepexon or TN-C k TN-S. Ecnu
TpaHcdopMarTop, 113eIb-reHepaTop, UCTOYHHK GecnepeGoHOro MUTaHUs WK HHOC 110~
I06HOE yCTPOKHCTBO, ABJAACH YACTbIO IEKTPOYCTAHOBKU 3JaHHS, UMEIOT CUCTEMY 3a-
semsieHust Tuna TN-C u Hcnosb3yloTcs ri1aBHbBIM 06pa3oM 1 MUTaHUS 000pyI0BaHus
MHPOKOMMYHHKAIIMOHHBIX CHCTEM, JOKEH OBITb OCYLIECTBJIEH NEPEeXOj] Ha CHCTeMY
tina TN-S.
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K BHyTPEHHeVl cucTeMe 'NaBHbIN 323eMNAWWIA 38XKUM

anekTpocHabxeHns TN-S

PE MonoC cucrtemol
NOCTOAHHOIO Konsuesas
TOKa wuHa

BeogHo-pacnpeaenurensHoe
YCTPOWCTBO 34aHWA

BBopg OT BHeLIHeN CUCTeMbI
anekTpocHabxeHns TN-C

Puc. 6.6. [naeHbi 3azemnsaowni 3axum u nepexogq ot cuctembl TN-C k TN-S

Cucmema TN-S (puc. 6.7) aBascTca 0OCHOBHOM paboveit cUCcTeMOi 3a3eMIeHHs i 311a-
HU# ¢ MHDOPMALMOHHO-BBIHUCIUTCIIBHBIM U TeJIeKOMMYHHKALUOHHRIM 060pYI0BaHHEM.
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Puc. 6.7. Cuctema TN-S (Hyneson paboquit u HyneBon 3alLUUTHbIN
NPOBOAHVKK MPONOXeHbl pasaenbHO NoO BCEW ceTn)

B cucreme TN-S HyncBoii pabouuii U HyJaeBO#H 3aLIUTHBIH TPOBOJIHUKH MPOJIOKEHBI
oTaenbHO. Takas cxeMa HCKIIloYaeT oOpaTHble TOkU B mpoBoaHuke PE, uTo cHuxkaer
PHCK BO3HUKHOBEHHS JIEKTPOMArHUTHbIX moMmex. [1pu skcryatanuu cucTembl TN-S He-
00X01HMMO clIeUTh 3a COOJII0JCHHEM Ha3HauyeHUs npoBogHUkoB PE u N. OntumanbHbIM

5*
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CJlydaeM C TOYKU 3PEHUs MUHMMU3ALMU [IOMEX ABJIAETCS HAJIMYME BCTPOEHHOH (mpu-
CTPOEHHOI1) TpaHC(HOpMATOPHOH MOACTAHUMH, YTO MO3BOJIAET OoOECMEYUTh MHUHHMAIb-
HYIO JUIMHY NMPOBOJHHUKA OT BBOJA Kalesel 3J1eKTpoCcHa®XKEeHHs [0 MIABHOTO 3a3eMJLII0-
mero 3axuma (puc. 6.8). CobioneHue 31oro TpeOOBaHUs CpaBCUIMBO U AJISL CUCTEMb
TN-C-S. B stom citydyae pedb UAET TAKXKE O paCCTOSHUM MEKAY BBOJOM CHCTEMb] 3J1€K-
TpOCHAOXKEHUs U TIIaBHBIM 3a3eMisAomuM 3axxumoM. i cuctembl TN-C-S xenatessHo
BBIIOJIHEHUC MTOBTOPHOTO 3a3emiicHUs HeHTpanu. Cucrema TN-S npyu Hanu4uu BeTpoeH-
HOH ([TpUCTPOEHHOI) NOACTAaHLIMU HE TPEOYET MOBTOPHOTO 3a3€MJIEHUS, TAK KaK UMCETCS
OCHOBHOM 3azemuutesns Ha TII

K BHYTpeHHeil cucteme NaBHbIN 323eMNSIOLWMNIA 3aKUM
anektpocHabxexua TN-S
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anekrpocHabxexns TN-S

Puc. 6.8. FnaBHbI 3a3eMnawwWwnini 3aXum cuctembl TN-S

B cucmeme TT Bce 351eKTpoNpoBoAsLIME KOpIyca 3aMUIIAIOTCA OAHUM H TEM XKe YCT-
poiicTBoM 3amuTel. OHYU JOJIKHBI ObITH CBSI3aHbl 3AIMTHBIM POBOJHUKOM M NPUCOEIN-
HEHBl K OJJTHOMY U TOMY K€ 3a3CMJISIFOLCMY ycTpoiicTBy (puc. 6.9, a). Ecnu 6onbuiuHeT-
BO YCTPOMCTB 3aliUTHl 00bEJUHEHBI B FPYIIy, TO 3TO MPEANUCAaHUC MPUMCHAETCS pas-
JEJIBHO KO BCEM 3JIEKTPOIIPOBOAALLMM KOPITycaM, IPUCOETUHEHHBIM K KaXIOMY YCTpO#-
cTBy 3amuthl. HyJieBoil mpoBOJHUK MOXKET OTCYTCTBOBATh. B TakoM ciiyuae 3a3emiisercs
oaHa u3 a3 UCTOYHUKA MUTaHUs (puc. 6.9, 6).

Cxembl TT B a/leKTpoycTaHOBKax afMUHUCTPaTUBHBIX 31aHUH, Kak MpaBUJIO, HE MpH-
mensorcs. OcHOBHas 00J1acTh lpuMeHeHus cxeM TT — 3a3emiieHHe CTalMOHAPHBIX YC-
TAHOBOK MpPOBOJHOH CBSI3H, pajUOpesIEHHBIX CTAHIMH, pagUuOTPaHCIALUOHHBIX Y3/10B
MPOBOAHOTO BELIAHUA U aHTCHH CUCTEM KOJUIEKTMBHOTO Npuéma TeneBuaeHus. O0ocHo-
BaHUE W HOPMbI MpUMEHEHUs cxeMbl TT B YMCiIe NpoYMX CXeM 3a3eMJIEHUS Ul yKa3aH-
HbIx 00bekTOB pernaMmentupyorcs FOCT 464-79.
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WcTouHnK NUTaHns

2

Puc. 6.9. Cuctema TT

B cucmenme IT (puc. 6.10) Touka HelTpany, uiH, €CJIH OHA OTCYTCTBYET, TO OAHH W3
(a3HBIX MTPOBOAHMKOB HCTOYHHMKA TIMTAHHS J0JDKEH ObITH 3a3eMiieH. DJIEKTPOYCTAHOBKA
JOKHA OBITh 3a3eMJIEHA WM TIPHCOEAHHEHA K 3a3eMJIAIONIEMY YCTPOHCTBY UCpe3 3a3eM-
nAoUIee CONMPOTHBIEHHE, UMEIOLIEE JOCTATOYHO 0OJIbLIYIO BeJHYHHY. Takas cBA3b oCy-
mecTBisgeTCA MO0 B TOUKE HEUTpanu ycTaHoBKHU (pHc. 6.10, a), 1mbo B TOUKe HeHTpamy,
CO3/IaHHOI MCKYCCTBEHHO, KOTOpasi MOXET ObITh COEAMHCHA HATIPAMYIO C 3eMileil, eciu
COOTBETCTBYIOIIEE OJHOTIONIOCHOE 3a3eMJIAIONIEC CONMPOTUBJIEHHE HMEET JOCTATOYHYIO
BeJIMYHHY. EC/IM TOUKH HEHTpanu He CymecTBYeT, TO (a3HbIH MPOBOJHHUK JOJDKEH OBITH
3a3eMJIEH Yepe3 3a3eMJIsAloniee conpoTupiaeHue (puc. 6.10, 6).
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Puc. 6.10. Cucrema IT

JU1s 3a1uThl OT KOPOTKHX 3aMbIKaHWi B cxemax IT MoryT npumMeHsTscs [26]:

— YCTpOHWCTBA KOHTPOJIS H30JISALHUH;
— YCTpPOMACTBA 3alUThl OT CBEPXTOKOB;

— YCTpOHcTBa 3a1HThl, pearupyomue Ha auddepeHunanbHbIA TOK.

Harpyaka
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PexoMenayeTcs NMPUMEHEHUC CBETOBOH M 3BYKOBOH CHIHalM3aIMH B YCTPOHCTBE
KOHTPOJIS H30dSLH1H.

Cxema IT B anexrpoycTraHoBkax aIMHUHUCTPATUBHBIX 3AaHHH, KaK MPaBHJIO, HE HC-
HOJIB3YCTCA.

Opranu3aiua saytpenneil cetd IT wnu TT Taxke tpeOyeT rmaBHOTO 3a3eMILIOIIETO
3axuMa (puc. 6.11). BrinojiHeHre 3a3eMIIAIOMIETO YCTPOHCTBA Ha OOBEKTE IPU 3TOM 005-
3aTesIbHO.

K BHYyTpeHHER cucteme 'naBHLIA 333eMNAUNE 33KUM
anekTpocHabxeHus TN-S
PE Montoc cnctems:
NOCTOAHHOIO TOKa
Koneyesas wnka

Fan'd
4

b
X
aY

V
$4

YCTPONCTEO 3paHUA

BeOAHO-pacnpesennreibHoe

BBOA oT BHEWHEI CUCTEMBI
anekTpocHabxeHus TN-S

Puc. 6.11. MnasHblit 333eMNsoLWMn 3axkum ans cetet TT unu 1T

6.2. InexkTpuyeckoe coefuHEHUE 3a3eMNAEMbIX
yacrten obopyaoBaHms

6.2.1. TMoHATHE 3NEeKTPUHECKON COeOUHUTENILHON CeTH

KonnykrusHble momexH, pacrpoCTpaHsIOmMECS HEMOCPEICTBEHHO MO ANEKTPUYECKOH
CCTH MPU MPOTEKAHUU TOKa, MpoHUKaroT B Cb2D M3 nHTaronel cety obliero Ha3HAYCHUS,
Hx nofasnenne y 31CKTPONPUEMHHKOB TPyl A 10 IPHEMIIEMOTO YPpOBHsi, Olipenense-
moro tpedosannsamn [OCT 13109-97 (cm. pasa. 2.1.2), ocymectsisercs PAMEHEHHEM
UBIT tuna on-line, xoTopeie 3ammimaT o60py10BaHue OT MOMEX, MTOCTYMAKWHKX OF Ce-
TH, W OPraHU3aLHCH 3JEKTPOCHAOKEHHUS MOTpeOGUTENEN [0 BBIACIEHHOM ceTu. Boineneu-
HOH CeThIO Ha3bIBAETCH HNEKTPHYECKAA CEThb, MPEIHA3HAYCHHAS [UIA NUTAHHS BEIACICH-
HOH IPYNINBI 37€KTPONPUEMHHKOB, OGBbEINHEHHBIX 0 IPU3HAKY (yHKLIMOHANBHOTO Ha-
3HAIEHUS WIH OOIHUMH TPeOOBAHNAMH K KA4YECTBY JJEKTPOIHEPTHH H HANEKHOCTH JMIEK-
TpOCHaOxeHus. Baxuoil cocrasnsromell BreNeHHOM NICKTPHYECKOH CETH ABIACTCH
CeTh 3a3eMIISIOMIAX POBOAHUKOB.
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AHanu3 oTedecTBEHHOHN U 3apyOexxHON HopMaTtuBHOM nokymeHTauuu (HJ), oTHoCH-
welica Kk npobsieMe 3a3eMJIEHUS U MIEKTPOMAarHUTHOH coBMectuMoctu (OMC), mokassl-
BAET, 4TO B AcicTByomel HJ] B3auMocBs3aHo periaMeHTUPOBaHE! BONPOCEL:

— 3JICKTPoOE30MacCHOCTY;

— 3aUTH HHPOPMAUMH OT HECAHKIIMOHUPOBAHHOTO 10CTYIA;

— obecniegennss SIMC u 110MEX0YCTOMYHBOCTH 0OOPYIOBAHUSL.

[To onpexnenenuto FOCT P50397-92 «CoBMeCTUMOCTh TEXHHUYECKUX CPEICTB 3JIEK-
TpoMarHuTHas. TEpMHHBI H OMPEAEICHUA», JIEKTPOMAarHUTHON COBMECTUMOCTBIO TEXHH-
yeckux cpeacts (OMC TC) HasbiBaeTcsd «CIOCOOHOCTh TEXHUYECKUX CPEACTB (DYHKIMO-
HUpOBATh C 3aJaHHBIM Ka4€CTBOM B 331aHHOM 3JIEKTPOMAarHUTHON 0OCTaHOBKE U HE CO3-
JaBaTh HEHOMYCTUMBIX JIEKTPOMATHUTHBIX TOMEX APYTMM TEXHUYECKUM CPEACTBaMY.
Bo3aeiicTBHe 3JEKTPOMAarHUTHBIX TOMEX MPUBOJAMT K HapyLIEHHsM B paboTe obopynoBa-
Husl, cOOSIM, MOTEPE JAHHBIX, @ B HEKOTOPBIX CIydYasX — M K BBIXOZY U3 CTPOsl JOpPOTO-
CToslIEH anmaparyphl.

O6mum metogom obecneyenus Tpebosanuit HJI, Hapsany co crnenualbHBIMU Mepo-
MPUATUAMM UL BBIMOJHCHUS HOpDMATUBHBIX TpeOOBaHUH MO KaxIOMY U3 NEPEUUCIIEH-
HBIX BOMPOCOB, SABJIAETCA 3JIEKTPUYECKOE COCAMHEHME 3a3eMIEMBIX 4acTeil obopynoBa-
HUS JJIEKTPUYECKON COeMHUTENILHOM CEeTH.

ITousTue «anekTpudeckas coeauuuresbHasd cetb» (JCC) Havano NpUMEHAThCA B
sapybexnoit HJ[. B oreuectsennoit HJ/] 3To moHstHe mpHBHeceHO M3 ny6iukayui
MexnyHapogHoH 3j1eKTpoTexHU4eckoi komuccuu (MOK) U npucyTrcTByeT B KOM-
maexce FOCT P 50571 (MDK 364) [27]. OTu cranaapTsl coaepxkar TpeboBaHUs K 3a-
3eMJIAIOIUM YCTPOHCTBAM, CUCTCMaM MIEKTPOCHAOKCHUS U NIEKTPUUYECKOTO COeqH-
HeHUs ¢ ToYKU 3penus obdecneuernus IMC u sanekrpobesonacHocTU. Brimosnuenue ce-
TH 3a3¢MJISIONIMX MPOBOAHUKOB onmucaHo B craHaaprax komiuiekca OCT P 50571 —
FOCT P 50571.21-2000 u TOCT P 50571.22-2000.

Hapsay ¢ nybaukauusamu MOK U cTraHpapTaMd Ha MUX OCHOBE CYILECTBYET Apyras
mexxayHapoanas H/I, otHocsmasica k npobiaeme DMC. Ona conepxuT TpeOOBaHUA K 3a-
3eMJIAIOLIEMY YCTPOMCTBY, CUCTEME 3JICKTPOCHAOKEHUS U HJIEKTPUIECKOH COEUHUTEIb-
HOH CeTH B 3[aHUU, HAMPABJIECHHBIE HA OOECIICYEHUE YCTOHYMBOIO GYHKUMOHHUPOBAHUS
000py10BaHUs, YCTAHOBJIEHHOTO B 3[aHHAX, B YCJIOBUAX PEANbHOM 3J1E€KTPOMAarHUMTHOM
obcranosku (3MO). K atoit HJ] oTHOCATCA:

1. Pexomennauuu K.27. Kondurypaims 3/eKTpUYECKUX COeqUHEHUI U 3a3eMiieHUE
BHYTPU TEJIEKOMMYHUKAUMOHHbIX coopyxeHuil. MCO-T, 1996 (Recommendation K.27.
Bonding Configurations and earthing inside a telecommunication building. ITU-T, 1996).

2. EBponeiickuil TenekoMmyHUKalMOHHBIH cTrangapt 300 253. Konctpyuposanue
obopynoBaHus. 3azeMJEHUE U 3JIEKTPUYECKOE COEAMHEHUE TeJeKOMMYHMKAHOHHOTO
000pyHZoBaHHUsa B TeJEKOMMYHUKaUMOHHBIX ueHtpax. 1994 (ETSI 300 253. Equipment
Engineering (EE); Earthing and bonding of telecommunication equipment in telecommu-
nication centres. 1994).

OTU cTaHaapThl HE ABJIAIOTCA 00A3aTeILHBIMU K TPUMEHEHHIO Ha TeppHTopuu Poccuii-
ckoil deaepanuu. OnHAKO UCMOJIL30BAHUE HA POCCUICKON TEppUTOPUU UMIIOPTHOTO Te-
NEKOMMYHMKAIHOHHOTO 000pYN0OBaHUA AOJKHO MPELyCcMaTpHBaThL COOTBETCTBUE YCJIO-
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BUH €ro MOHTaXKa MU YCTAHOBKHU T€M HOpMaTHBaM, 110 KOTOPEIM 3TO 000pym0oBaHUE ObLIO
CNIPOEKTUPOBAHO U PEKOMCHIOBAHO K TIPUMEHEHHUIO. YKa3aHHBIC HOPMATHUBBI ClleqyeT pac-
CMaTpuBaTh B KaUYECTBE CIIPABOYHBIX MATEPUAIIOB, & 00s3aTeIbHEIMU JOKYMEHTAMU TIPSMO-
To gelicTBUA MO 3TOH TeMme ABJAIOTCA poccuiickue ctanpaptel [OCT P 50571-21-2000,
I'OCT P 50571-22-2000 u TOCT 464-79. TpeGoBaHus 3TUX CTAHAAPTOB HEe UMEIOT MpO-
TUBOPEUHH C yTIOMAHYTHIMU 3apyOeskHBIMU CTaHAAPTaAMU.

B coorBetcTBUM ¢ Pexomennamusamu K.27 B 3maHusx, rac ycTaHaBlMBaeTCs Tele-
KOMMYHHMKaIMOHHOE 000pyAOBaHHe, NOJDKHA MCTIOJB30BaTLCA CHCTEMA 3JIEKTPOCHAD-
xeHuss TN-S o 'OCT P 50571 (M3K 364). [TpuMeHeHue APYyrUX CUCTEM JOTYCKaeTcs
1151 IOCTOSTHHOTO TOKA CPEACTB CBA3U U TEJEKOMMYHUKALUH, CUCTEM TeJleBUSHOHHOTO
BELIAHUS U APYTUX CTieNHalbHO OTOBOPEHHBIX Clly4aeB qjIs KOHKpETHOTO TUna obopy-
HOBaHUSA B COOTBETCTBUM C TEXHHYECKUMHU yCJIOBHsIMU Ha Hero. [TpoTuBopeunii ¢ ote-
yecTBeHHOU HJI B 3TOM TpeGoBaHuu HeT. EciiM kK TOMY e TIPUHITH BO BHUMAaHUE, YTO
MHGOPMAIMOHHOE U TeJeKOMMYHUKAaMOHHOE 00OpyJOBaHUE TIPEMMYUIECTBEHHO UM-
TIOPTHOE, TO HEOOXOAUMOCTh COOMIOACHUS YMOMSAHYTBIX CTAHAApPTOB M PEKOMEHJalHil
Ha ero yCTaHOBKY OYeBUHA.

PexomeHnganusamu K.27 BBoasTcs ciaeayOmue HOBBIE TIOHATHUS:

1. Onexmpuuecxan coedunumenvnan cems — ICC (Bonding Network, BN). Coso-
KYMHOCTh B3aUMOCBSA3aHHbIX TIPOBOJAMIUX CTPYKTYP, KOTOPEIE 00eCIEYUBAIOT 3JIEKTPO-
MarHUTHBIH 9KpaH Ul 3IEKTPOHHOTO 000pYyI0BAHUS U MONL30BaTeNEeH HA 4acToTax oT
MOCTOSIHHOTO TOKAa JO HU3KUX PagMovacToT. TePMHUH «3JICKTPOMATHUTHEIA 3KpaH» 03-
HavaeT JIOOYI0 CTPYKTYpY, UCIOJIB3yeMYIO I OTBOAA, OJIOKMPOBAHHs WJIM MPCTIATCT-
BOBaHUs TPOXOXKACHHUIO IEKTpOMarHuTHoH 3Hepruu. Bee Buapl DCC noyokHBL ObITH
3a3EMJICHBL.

2. Obwas snexmpuueckas coeounumenshas cemb — O3CC (Common Bonding Net-
work, CBN). Ilpeacrasiser co0oil COBOKYNHOCTh METAJUIMYECKUX dHacTeil, KOTOpHIe
TIpeAHaMEPEHHO COEUHAIOTCA Mexay coboH, ¢ TeM 4ToObl 00pa3oBaThk OCHOBHYIO DCC
3aaHud. YacTMu MOTYT SIBJATBCS: CTalbHasg apMaTrypa 34aHus, MEeTaJUIMYCCKME BOJIO-
TIPOBO/IHBIE TPYOBl, METAIJIMYECKHE BO3AYXOBOAH 31aHHs, METAUIMYECKUE TPyOBI mms
TIPOBOJIKH 3JIEKTPUYECKUX CETeH, KapKachl U KOXYXH IS TIPOKJIaAKH CHJIOBLIX Kaleet,
MeTaJuIM4YecKue KabesbHbIe KaHasbl CTPYKTYPUPOBAHHEIX KaOe/IbHbIX CUCTEM, 3a3€MIISII0-
IM€ MPOBOIHUKH.

3. Pewwemuyaman 3CC — PICC (Meshed Bonding Network, Mesh BN). Dnektpuye-
cKasi COe{MHUTEJIBHAs CeTh, B KOTOPOMH BCC MOJCOEAMHEHHBIE CTAHUHDI, KAPKACH! H KOXKY-
XU coequHeHb! Mexay coboit u ¢ DCC Bo MHOTHX TOUKaXx.

4. Hzonuposannas 3CC — NICC (Isolated Bonding Network, IBN). Dnexrpudeckad
COEMHUTENIBHAS CETh, UMEIOmAs e€AUHCTBEHHYIO TOUKy mpucoeanuHeHus (Single Point
Connection, SPC) nmu6o xk O3CC, mubo x apyroit UDICC. Bece UDCC coenunsiores ¢
3emJIeil yepe3 e JMHCTBEHHYIO TOUKY NpUCOeTIUHEHHS.

5. Pewvemuamas UICC — PUICC (Mesh Isolated Bonding Network, Mesh IBN).
PasHoBunHocTs UDCC, B KOTOpOIi Bce komnoHeHTsl UDCC coenuneHbl Mexay codoi,
00pasysi pelIeTYaTyI0 CTPYKTYPy. ITO MOXKET OBITh JOCTUTHYTO MHOTOKpPATHBIMH 3JI€K-
TPUYECKUMU COETUHEHUSAMU MEXIy psJaMH KOXYXOB 00OpYIOBaHHMA WM 3JICKTpHYe-
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CKUM COEJTMHEHHEM BCEX KOXKYXOB 00OpPYJOBaHHs ¢ METAJUINYECKOH peLIETKOH, YCTaHOB-
NeHHO# 1o o6opymoBaHueM U u3osuuposadHoi or DCC. Illar peweTkn U aIMHA COEOH-
HUTEJILHBIX TIPOBOJHHMKOB BBIOHPAIOTCS B COOTBETCTBHM C YAaCTOTHBIM AMAaTla30HOM IIpH-
MEHeMOro 000py10BaHusL.

B Pexomenpanmsax K.27 ycraHoBieHO, 4TO 2J1eKTPOMArHUTHAs COBMECTUMOCTE 000pY-
JIOBaHUsl, KK B TUIaHE TIOMEX0YCTOHYHBOCTH, TaK U B IUTAHE IMUCCUU TIOMEX, MOXeT OBITh
rbdexTuBHO oOecTieueHa NpH CO3/IaHUH B 3JaHUH €IMHOI 3a3€MJIEHHOH KOHIYKTHBHOMH K-
pauupytoeii ctpyktypst O9CC, a taxske ee anemenroB — POCC, U3CC, PUSCC. Ore-
yectBeHHass HJ| Tawke comepxur aHanorndHele nonoxenus (I'OCT P 50571.10-96,
IF'OCT P 50571.18-2000, TOCT P 50571.22-2000).

ITpumenenne B 3pannax ODCC u 3a3eMyeHNs TIO3BONSET:

— obecIequTh 3J1eKTPOOE30TIACHOCTD TIEPCOHANIA H YMEHBIUHUTD I103KapOOTIaCHOCTh;

— MHHUMM3HPOBATh TNepepslBEl B (YHKIMOHHPOBAHMU M TIOBpEXeHHs o0opynoBa-

HUS OT BO3/CIHCTBHS NIPOMBIILUICHHBIX JIEKTPOMArHUTHBIX TTOMEX;
~ YMEHBUIUTH BOCTIPUUMYHMBOCTH O0OpYIOBaHUsI K KOHIYKTHBHBIM H H3J1y4aeMbIM
TIoMexau;
— YMEHBLIUTh KOHJYKTHBHYIO H H3JIy4aeMYI0 SMHCCHIO OT 000py 10BaHus;
— obecrcyuTh ycTOHYMBOCTE OOOPYNOBAaHHA K 3JIEKTPOCTATHYECKHM M MOJHHEBHIM
TIOMEeXaMm.
B 31aHusX, B KOTOpBIX yCTaHOB- rpoBoaHMK N
ypaBHUBaHUs PE
JIEHO WJIH MOXET OBITE YCTaHOBJIEHO noTeHuManos
foJsbiIoe KOJIMYECTBO HH(POKOMMY-
HUKAUHOHHOTO WJIM UHOTO 000pymo- @ \/
BaHUs, YYBCTBUTCJBHOIO K JA€HCT- N
BUIO TIOMEX, HEOOXOUMO CIIeauTh 3a 1
HCTOJIL30BAHUEM OT/EJBHBIX 3alUT-
HEIX TipoBoaHUKOB (PE-mposogun-
KOB) ¥ HYJIEBBIX PabOYHX IPOBOIHH- |
koB (N-TIPOBOJHMKOB) TIOCJIE TOUYKH
1oBo/1a IIUTaHuUsl, 9ToOB! IpeNOTBpa-
TUTh WIH CBECTH K MHHUMYMY 3JIEK- N
TPOMAarHUTHBIC BO3JCHCTBUs. YKa- g/
3aHHBIE TIPOBOJHHUKH HeNb3sd 00benH-
HATB, TIOCKOJIBKY B 3TOM cllydae TOK

Harpy3kH W OCOOEHHO CBEpXTOK, |
BO3HHUKAIOL(KH TIPH OgHO(A3HOM KO- g
POTKOM 3aMBIKaHWH, OyneT Tpoxo- v TpaHcdopMaTopHast

IUTH HE TOJBKO IO HyJleBOMY pabo- \_ NOACTaHUMA
4yeMy NPOBOJHHMKY, HO M YacTUYHO
M0 3aL{UTHOMY TIPOBOJHHKY, YTO MO-

O6opynosaHue

O6opynosaHue

FE, PEF

XKET TIPUBECTU K TIOMEXE. Puc. 6.12. OriekTpuieckan coeAnHNUTe bHan ceTb
H 6.12 3AaHus, NpegHa3HaYeHHOTo ANA pa3MeleHNs
@ pHC. 0.12 TIOKA3aHbl JJICKTPH- NHAOKOMMYHUKaLIMOHHOTO 0BopyaoBanus
YECKHE IE€TIH, MO KOTOpbLIM CIEAYCT B cootBeTcTBUU ¢ FTOCT 50571-21
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UCKJIIOUUTH NMPOTEKaHUE TOKOB Harpy3KH. JTO LENMM 3aIMTHBIX [IPpOBOJHUKOB PE u mMex-
AyOJIOUHBIX COEAMHEHUH OTAENBHBIX YCTPOHCTB MO OMJIETKAaM 3KpaHUPOBaHHBIX Kalesei
U HyTleBbIM 3amHTHBIM mpoBoaHukam (FE, PEF).

6.2.2. dnekTpuyeckaa coequHUTerNbHaA ceTb 3a3eMNAIOWMX
NPOBOAHUKOB

Kak yxe oTmewanoce, A 31aHUH C TEJEKOMMYHHUKAIMOHHBIM M HHOOPMAUHMOHHBIM
obopynoBaHUEM CICAYET NPUMCHATH cucTeMy 3a3cmieHuss TN-S. BaxHo Takxke BbINON-
HUTDb IEKTPHUYECKYIO CETh 3a3eMJISIOUIMX MPOBOJHUKOB TakKUM 00pa3oM, 4ToOsl obecre-
quth Hauyumyo DMC. [TockobKy B 30aHHM COLEPXKATCS COCPENOTOUEHHbIE U pacipe-
JeJleHHble HHPOKOMMYHHUKAIIMOHHBIE cUCTeMBI, TO U DCC 3a3eMIIAIOIUX TPOBOHUKOB
Ha pa3sHbIX yJacTKax Oymer pasnugHoi. K cocpeaoTOYEHHBIM CUCTEMAM MOXXHO OTHECTH
CEepBEPHBIE, KOMMYTAlMOHHBIE LIEHTPbI, CTAHIIMM CITyTHUKOBOI CBSA3U U alllmapaTHbIe, TH-
MUYHAA paclpenesieHHas cucTeMa — JIOKaJIbHas BBUUCIUTeNbHad ceTh. Ha puc. 6.13
U300paKeHbl OCHOBHBIE CXEMBI CeTel 3a3eMIAI0mUX MPOBO/IHUKOB.
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Puc. 6.13. OcHoBHble cxeMbl ceTel 3a3eMIIAIWMUX NPOBOAHUKOB

Pabouue cTaHiMU KOMITBIOTEPHON CETU 10JDKHBI UMETH CXEMY 3a3eMJIIOIeH CEeTH Mo
TUIY OAHOTOYEYHOH 3Be3anl (puc. 6.13, cxema Al). Ha npaktuke Takas cxema TpyaHO
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peanusyema u3-3a 00JILLIOTO KOJMYECTBA CBA3EH, TOITOMY NPUMEHSETCS THOpUIHAs cXe-
Ma. B eé ocHose nexut UICC, a 3a3eMisomue NPoBOAHUKY TIPOKIIaALIBAIOTCA COBMCCT-
HO TI0 OJTHOW Tpacce ¢ MarucTpPaJbHBIMU U TPYIMOBBIMU JTMHUAMU 3JIEKTPOCHAOKEHUA
(puc. 6.14). Ha ygactke ot BPY wiu I'PLL, rae pacnionosxeH riIaBHblH 3a3eMIIAOUIMEI 3a-
UM, 0 I'PYUIIOBEIX IUTKOB CX€Ma SBJIAETCSA OAHOTOYEHHOH 3BE3[OH (MapasulesIbHOM
0JHOTOYEYHOM), & HA YJacTKe I'PYNIOBBIX CeTeH OT MIUTKA A0 3JIEKTPUUIECKOH pO3ETKH
cxeMa SBJSAETCS M0CIeI0BaTENBHON OHOTOYETHOMH [28].
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Puc. 6.14. M'mbpuaHaa cxema 3azemiieHun

Bce 3azemuisiiomue NPOBOAHUKH TPOKNAABIBAIOTCS H30JIMPOBAHHEIMU TIPOBOAAMH U
kabeJiAMU. B rpynoBHIX U pacTipee/IMTENBHBIX MMUTAX IWKMHB U KieMMHHKH PE mis no-
TpeOuTesIeH KOMIBIOTEPHOH CETH pa3MeILaloTCsl M30JIMPOBAHHO OT KopiycoB. Jlunuu PE
1151 3a3eMJIEHUs] KOPIIYCOB, KOPOOOB, JIOTKOB U MPOYETO EKTPOTEXHHUIECKOTO 060pYy0-
BAHMS U KOHCTPYKUMH TIPOKJIa/IBIBAIOTCS OTAC/IBHBIMU NIPOBOIAMU U KabeasiMU OT OHO-
T0 M TOTO K€ MIABHOTO 3a3eMJIAIOIIETO0 3aXUMa.

CocpeoToUeHHBIE 30HB! Pa3sMEUIEHUS TeJeKOMMYHUKAIMHHOTO U HHOOPMaHOHHO-
ro obopynoBaHusl MOTYT UMeTh Ty xe cxemy (MUDCC), uto u pabouue cTaHUUHU, HIH OJI-
HotoueuHyro POCC npu pasmeuieHUHd o0OpynOBaHMs B MAlMHHBIX 3ai1ax (puc. 6.13,
cxema A2). MarucTpanbHbIH MPOBOJHUK OT TJIABHOTO 3a3eMJIAIOMIETO 3aXXMMa TaKkKe
MPOKITAABIBACTCS COBMECTHO C MaruCTpaabHBIMU JIMHUAMU 3J1EKTPOCHAOXKEHUS ITHX TIO-
MeLeHUH. 3a3eMJIEHUE TEXHOJIOTHYECKOTO 00OPYAOBaHMs CIEAYeT BBINOJIHATHL B COOT-
BETCTBUM C TPeOOBAHMAMHU TEXHHUYECKON NOKYMEHTanuMd Ha 3To oOopynosaHue. Ilpu
3TOM KOpIyca (OTKPBIThIE MPOBOSIIUE YACTH) TeXHOJIOTUIECKOro 000pYA0BaHUS JIOJIK-
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HBI COEJUHATHCA C TVIABHBIM 3a3eMJIAIOILUM 32KUMOM U CO CTOPOHHUMM TIPOBOZSLLHMH
yactamu (CITH), BHINOIHAIOIUMU POJIb CUCTEME] YPaBHUBAHUSA TTOTEHIIMANOB.

Ha BriOop TOH UM UHOMH CXEMBI 3a3€MJIEHHs BJIMAET TAKXKE BUJ MUTAHHUSA JIEKTPO-
npueMHUKoB. Bo3amMoxHBI cienytomue ciaydau:

— CMELIaHHOe NMUTaHUs — YacTh HIETPONPUEMHHKOB paboTaeT Ha TIEpeMEHHOM TOKe,

ApYTas 4acTh MIEKTPONPHEMHUKOB PaboTaET Ha IIOCTOSHHOM TOKE;

— IUTAaHHE BCEX 3JIEKTPONPUEMHUKOB OCYIIECTBIISETCS OT CUCTEMBI IIOCTOSIHHOTO TOKa;

— MUTAHUE BCEX IEKTPONPHEMHHUKOB OCYLIECTBJIETCS OT CETH IEPEMEHHOIO TOKA.

B nepBom ciyyae B mkady UCTOYHHUKA TTUTAHUS TOCTOSIHHOIO TOKa UMEETCS LIMHA
CUCTEMHOTO 3a3eMJIEHUs B OJIHOM TOYKE, K KOTOPOH clienyeT NpUCOCIUHSATE 3a3eMIIsIO-
I1Me POBOJHHUKU OT KOPIyCOB WM 3a3eMJISIOMMX KJIEMMHHKOB (00HOK) 000pyA0OBaHUSL.
[lluna cucTeMHOro 3a3emyieHHs [0JDKHA ObITh, B CBOIO OYEPE/ab, COCAUHEHA C HYJIEBHIM
3amUTHLIM npoBoaHukoM PE U depe3 Hero — c riaBHBIM 3a3eMIISIOIUM 3aKUMOM. OT-
J€JIbHO TIPOJIOKCHHEIM TIPOBOJHUKOM LIMHA CHUCTEMHOrO 3a3eMJIEHUS JOJKHA OBITH CO-
enunena ¢ CITY.

Bo BTOpoM cilyyac HIMHA CUCTEMHOTO 3a3eMJIEHUS HAaXOoAuTcs B LIKady HCTOYHHKA
MUTaHUs TIOCTOSHHOTO TOKA; C Hell clieqyeT coeMMHUTh o0paTHbie TIPOBOJHUKU OT BCEX
YCTpPOMHCTB, a ee TaKUM ke 00pa3oM, KaK U B TIEPBOM CJIy4ae, COEAUHUTh C [JIaBHLIM 3a-
3eMIIAOIIUM 3axxuMom U ¢ CITY.

B tpeTbeM ciyudae 3azeMiAIONIMEe KIEMMHHKHU ClIELYeT COEAUHUTE C HYJIEBBIM 3aLLUT-
HBIM IpoBoAHUKOM PE U 4epes Hero — ¢ mIaBHBIM 3a3eMISIIOMUM 32KUMOM, @ €ro Co-
€IUHHUTD OTAEJBHEIM 3a3eMIIOMUM TipoBoaHukoM ¢ CITY.

Muorotoueunsie POCC (puc. 6.13, cxema b2) npuMeHsA0TCA 415 CTIENMAIU3UPOBaH-
HBIX TIPEATNIPUATUH CBA3U U KPyNMHBIX 00padaThiBalomux UEHTPOB. OCHOBHBIM JJIEMEH-
TOM, K KOTOPOMY TIPHCO€AUHAIOTCS 3a3€MISIONIUE TIPOBOJHUKH, SBJAETCH HE TJIABHBIH
3a3eMJIAIOIIUHI 32KUM, a KoJibLieBas 1MHa (pUc. 6.3).

6.3. TpeboBaHuA K 3a3eMNAOLWMM YCTPOUCTBAM

3azemasrougum ycmpoticmeom Ha3BEIBA€TCS COBOKYITHOCTE 3a3€MIIMTEN U 3a3€ MIISIOLIUX
TIPOBOJHUKOB. 3a3CMIIAIOIIEE YCTPOHCTBO B 3JaHUH, B KOTOPOM YCTAHABJIMBAETCS WH-
¢opManMoOHHOE, TEJIEKOMMYHHMKAIMOHHOE 00OpyIOBaHHE U CPEACTBA CBSA3M, JOKHO
OBITH 3aIUTHBIM U COOTBETCTBOBATEL TPEOOBAHUAM IJ1EKTPOOE30IaCHOCTH, YCTAHOBJIEH-
HeiM B 'OCT 12,1.030, ITYD u cranpaprax 'OCT P 50571 (M3K 364) «3Jnexrpoycra-
HOBKM 3aaHuii». Kakue-nubo gpyrue TpeGoBaHHs K 3a3eMISIOIEMY YCTPOHCTBY He
HpeIbBIAIOTCS.

ComnpoTuBiieHde 3a3eMIISIONIETO YCTPOHCTBA [JOJIKHO cooTBeTcTBOBaTh ITVD
(pa3n. 1.7.62). Eciu conpoTHBIIEHHE 3a3€MIIIOILETO YCTPOHCTBA B 34aHHU UMEET JOIYC-
TUMOE 3HaY€HUE, TO YMEHBIUEHUE COINPOTUBJIEHUSA HE BJHUSAET Ha YCTOHYMBOCTH (YHK-
LIMOHMPOBAHHUSA YCTAHOBJIEHHOT'O B 3[aHUM 000pYyIOBaHUSA, U JOTIOJHUTENLHBIE TPeOOBa-
HUS K CONPOTUBJICHUIO 3a3eMIIUTeNIeH HE TIpe IbABIIAIOTCA.

B 3panuu MoxeTt ObITH OUH 333€MJINTENb, MOTYT OBITh 1Ba MJIM HECKOJIBKO 333€MJIH-
TeJiell, HO eCJIM TIpU OJHOM 3a3eMJIMTENIE COTIPOTUBJIEHHE 3a3eMJIAIOLIEr0 YCTpOHCTBA
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ynosierBopser TpeboBanusaM [1YD, to yBenuueHue yucna 3a3zemiurTeneil He BIMAET Ha
3MEeKTPoOEe30MacHOCTb U YCTOHYUBOCTh (DYHKIMOHUPOBAHHUS YCTAHOBJIEHHOTO B 31aHUH
obopynoBaHus. PekoMeHnyeTes pacnonaraTs 3a3¢MIIMTENb (3a3€MIMTENH) BHYTPU OXpa-
HAEMOH TeppUTOpUU. DTO SBASETCS OAHUM U3 YCIOBUH M0 00ECNEYEHHIO 3AILUTHI HH-
dopmaium.

3azeMnsiouIMe MPOBOAHUKYU JTOMDKHBL ABNATHCA cocTaBHOH yacTbio ODCC 3nanus, ce-
yeHue 3azemisiomux nposoaHukos onpeaensercs [OCT P 50571.10-96.

[lpu opraHuszalld CUCTEMBI 3a3€MJICHUS IU3ENb-TEHEPATOPHOH YCTAHOBKU CICIYCT
yuutbiBaTh, uTo [OCT 13822-82, ¢ oqHO#H CTOPOHBI, COAEPKHUT TpeboBaHUE 00 U301UPO-
BaHHOU HEHTpanu reHepaTopa U HEAOMYIUEHUU JJIEKTPUUCCKOH CBSA3U C KOPIYCOM HIIH
3emJei, @ ¢ JPYrod CTOPOHBI, OrOBapUBAETCS, YTO PEXKHM HEHTpanu 3JeKTpoarperara
UK JNIEKTPOCTAHIMK [IPH 3KCIUyaTaluH B COCTaBe KOHKPETHOH CHUCTEMBI 3JIEKTPOCHA0-
KEeHUSA 00bEKTOB U 3alIUTHBIE MEpbl OC30MACHOCTH OMpeNesoTCes ACHCTBYIOMMMU Mpa-
BHJIAMHU, B TOM uucie ITYD.

IlockonbKy CHCTEMBI 311EKTPOCHAOXKEHUS pacCMaTPUBAEMBIX 00BEKTOB BHITOAHAIOTCS
€ TJIyX03a3eMJIEHHOH HEHTpaJIbIO, TO HEMTPAIL TEHEepaTopa U MPOBOASAIINE YacTH (KOpILy-
ca obopynoBanus) JAI'Y jomKHBI OHITH TIYX0O 3a3eMJIEHBl H COEAMHEHHI C TyX03a3eM-
NEHHOHW HCHTpaNbio CUCTEMBI JJCKTpocHaOkeHUus oOBekTa (3aHyJICHBI) HAa TIaBHOM 3a-
3eMIisioneM 3axkuMe. MeTtannuueckuit KoHteiinep JII'Y mponkeH ObITh COCAUHEH € CYILC-
CTBYIOLIMM 3aLIMTHBIM 3a3eMJIeHHEM 00beKTa CTaJIbHOH Mmonocoi. 3aHynenue obopymo-
Bauus JII'Y ciieayeT BHITOMHATH B COOTBETCTBUM ¢ 1. 1.7 [TV,

B psine cnyyaeB npeassaBnsercss TpeOoOBaHHE CO3MaHUS OTAENBHOTO (YHKIMOHAIBHO-
ro (TEXHOJIOTUYECKOTO, IOTHIECKOTO U T.[.) 3a3€MIIUTENS], HE CBS3aHHOrO C 3a3€MJIUTEN -
MH 3aIMTHOTO 3a3eMJIEHUS, C LEJbIO 3aUTH HHOOPMAalMU H PCAOTBPALIEHHS HECAHK-
IMOHUPOBAHHOTO A0CTYMA K HEH MO HEnmsAM MUTaHUS U 3a3eMISIOmMUM POBOJHUKAM.

Ecnu no texHonoruyeckuM TpeGoBaHUAM (YCIOBUAM 3amiUTH UH(pOpManuu OT He-
CaHKUHOHUPOBAHHOTO 0CTYNa, 00paboTKU KOH(UAEHIUATbHOH HWHObOpPMAUMM U T.IL)
TpebyeTcs oTaeNeHUEe 3a3eMuuTeNsl GYHKIHOHANBHOTO (TEXHOJIOTHYECKOrO U T./1.) 3a3eM-
NEHUs OT CUCTEMBI 3AMTHOrO 3a3¢M/ICHUSA (3aHYNEHUHA ), TO MarucTpaabHble HYNEBbIE 3a-
IIMTTIBIE MPOBOAHUKH U 3a3eMIHUTENb QYHKIHOHAIBHOrO (TEXHONOTHYECKOTro U T.j.) 3a-
3eMJIEHUS CJIEYET MPHCOEAUHATh K OTAENIBbHOMY 3a3€MIISIONIEMY 3aXKUMY, U30JHPOBaH-
HOMY OT MCTA/UIOKOHCTPYKUMH M 3nekTpoobopynoBaHus. [nsg obecrneueHUs 31€KTPO-
0E30MacHOCTH U 3aMThl UHPOPMALIUH B 3TOM CI1y4dae CIEAYET MPUMEHATS:

— u30onUpyomuii TpaHchopmaTop;

— UBII ¢ nBoiiHbIM MpeoOpa30BaHUEM YACTOTH U H30JUPYIOIUM TpaHchOpPMaToOpoM;

— GunbTPHI (TpaHCHUIBTPLI, CyNepGUIBTPBI) C H3ONHPYIOIIUM TPaHCHOPMATOPOM.

OCHOBHBIM YCJIOBUEM MPUMEHEHHUS 3TOro 0OpynoBaHUs ABJAETCA OTCYTCTBUC KOH-
JYKTUBHOH CBs3U € 11€epBUYHON cTopoHoi Kak mo PE, tak n mo N. CooTBEeTCTBEHHO pe-
xuM padorsi MBII Ha Gaiimace He qOMKeH HapyllaTh yKa3aHHOE YCJIOBHE. JTO JOCTHXKH-
MO MPH YCTaHOBKE U30JIUpYIOUICTro TpaHchopMaTopa B nerid Oaiinaca.

3asemnurent GYHKUHMOHAIBHOTO (TEXHONOTMYECKOTO U T.1.) 3a3eMJEHUs JOJDKEH B
3TOM Cllydae paclonararbcsi B OXpaHsAeMoH WIU KOHTpOJIUPYEMOH 30He BO u3zbexaHue
HEKOHTPOJIUPYEMOTO [0CTYMa K HEMY.
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C cucteMoii 3a3eMJIeHUs TeCHO CBsi3aHa W HaxoauTca B exuHoit DCC cucmema mon-
Huezawumsl. CACTEMBI MONHHC3AUMUTH JODKHBI IIPOEKTHPOBATHCA U BBHINONHATHCSA B CO-
oTBeTCTBUH ¢ MHCTpyKLMel mo ycTpoicTBy MonHuesaumTsl PJ1.34.21.122-87 ¢ yueTom
KOHKPETHBIX YCJIOBHH Kaxa0ro o0bekTa (kaTeropud MosiHuesamuTsl). Ha puc. 6.15 n3o-
OpaxkeHsl MonHUe3ammuTa, ICC U 3a3eMiieHHE 3/1aHUS.

7
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Puc. 6.15. Monnuesawuta, 3CC n 3aseMnerHne 3aaHns
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Ecnu ans MONHHE3aUIMTH B KAYECTBE €CTECTBEHHBIX 3a3€MIIMTENEH UCMOAB3YIOTCA
Kene300eTOHHbE (PyHIaMEHTH! 37aHUH, TO OHHW, KaKk CTOPOHHHME MPOBOASLIME YaCTH,
AOJDKHBI OBITH COENUHEHBI ¢ TJIABHBIM 3a3EMISIOIIMM 3a)KHMOM MPOBOJHHUKOM, CE4eHHE
KOTOpOTrO 10JDKHO BoIOHpaThes B cootBeTcTBHH ¢ TOCT P 50571.10-96. Ecin anst mMoa-
HHE3AIIUTEl MCMOJB3YOTCA OTACNBHBIE MCKYCCTBEHHBIC 3a3€MIMTENM, BHIIMOJHEHHBIEC B
cO0TBETCTBHH ¢ MHCTpyKkUMel Mo ycTpoicTBY MonHHuesauuTsl P/].34.21.122-87, To onu
AOJDKHBI OBITH COGAMHEHBI C TTAaBHBIM 3a3eMISIOLIMM 32)XKMMOM HAM C 3a3eMJHTeNeM
00bekTa (eCTECTBEHHBIM HIIH HCKYCCTBEHHBIM).

6.4. Tpe6GoBaHUA K NPOEKTMPOBaHUIO CUCTEMbI 3a3eMNeHunnA

[Ipu paspabotke MmpoekTa Ha HOBOE CTPOMTENHLCTBO M PEKOHCTPYKLIMIO 3/1aHHS Iepen
NPOEKTHPOBIIHKOM BCTAET Psif BONPOCOB 1o obecrneucHrio IMC H BBITOJHEHHIO 3a3eM-
JNIEHHS pa3iM4HOI0 HHPOKOMMYHHKAIMOHHOrO obGopynoBanus. [lpu 3TOoM HeoOxoaumMo
YIUTBIBaTh TpeGoBaHMs K 3a3eMicHUO U OMC Mo pa3nuuHBIM cHCTEMaM, 4To TpebyeT
CHCTEMHOTO0 1TOX0Aa K OnpeaeneHuio TpeboBanmii U pa3paboTke NPOEKTHHIX PEIICHHH U
TEXHUUECKHX MeponpuaTHH. TpeboBaHusa K CUCTEMaM 3a3eMICHHS H3J0XKEHbl B pa3siny-
HBIX CTaHAApPTaX U HOPMaTHBHBIX JOKYMEHTaXx:
— IlpaBuna ycTpoHcTBa 31eKTPOYyCTaHOBOK — pazael 1.7;
—T'OCT 12.1.030-81 CCBT. Dnextpobe30macHocTh. 3alIMTHOE 3a3eMIIEHHE, 3aHYIEHHE.
—TOCT 464-79. 3azemnenus A CTalMOHAPHBIX YCTAHOBOK MPOBOAHOHN CBA3M, pa-
JUOpENeHHBIX CTAHIIUH, PATHOTPAHCIAIIMOHHBIX Y3JIOB MPOBOJHOTO BEIIAHHS U aH-
TEHH CHCTEM KOJUIEKTHBHOTO MpHeMa TencBuaeHus. HopMel COMpoTHBIEHHS.

-TOCT P 50571.10-96 (MOK 364-5-54-80). DnekTpoycTaHoBKH 3naHuit. YacTs 5.
BeiGop u MoHTax aiiekTpoobopyaoBanus. I'nasa 54. 3azemasiouive ycTpoicTsa U
3a1UTHEIE TPOBOJHHUKH.

~TOCT P 50571.21-2000 (MBK 60364-5-548-96). 3nekTpOyCTAaHOBKH 31aHHH.

Yacts 5. Buibop 1 MoHTax 3aekTpoobopynoBanus. Paznen 548. 3azemnsiomme yct-
pOHCTBA U CHUCTEMBI YpaBHUBAHHSA SNEKTPUUECKHX MOTEHLMAJIOB B 3JICKTpOyCTa-
HOBKax, coiepxaux obopynoBanue 06paboTku HHGOPMAaIHH.

-TOCT P 50571.22-2000 (M3K 60364-7-707-84). DaekTpOyCTaHOBKHM 3]aHMH.

Uacts 7. TpeboBanus k cnienHanbHbIM diekTpoycTaHoBkaM. Paznen 707. 3azemine-
Hue 06opynoBaHus 00paboTku HHPOPMAIUH.

KpoMe HOpMaTHBHEIX JOKYMEHTOB NMPSAMOrO AEHCTBHUS CYLIECTBYET psj OTPACiICBBIX
CTaHJAPTOB, MMPAaBHUA W PYKOBOIALIMX JOKYMEHTOB, KOTOpbIE HEOOXOQMMO YUHTHIBATH
pu NMpoexTUpoBaHuH. Takoe obunre TpeboBaHHUN MOXKET BBI3BATH 3aTPYAHEHHS TIPH BbI-
paboTke TEXHMUYECKHX PELICHHH N0 CHCTEeMe 3a3¢MJcHHA. YueT TpeboBaHUH K 3a3emie-
HUIO 1S PAa3JIMUHBIX HHOOKOMMYHHKAIIMOHHBIX CHCTEM MOXET OBIThH YHOPAA0YEH IMpH
CHCTEMHOM II0/IX0/1€ K MPOEKTUPOBaHHUIO (cM. 1L 11).

BMecTe ¢ TeM CymiecTBYIOT HYacTHbIE METOAMKH, MMO3BONSAIOLINE pPEIlaTh IMOCTaBiICH-
Hy10 33aa4y. [IpMMeHUTENBHO K CHCTEMaM 3a3eMIIEHUS MH(QOPMAIIMOHHOTO H TENEKOM-
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MYHMKAQUMOHHOTO 000pYAOBAHUS TaKOBOH ABJsETCS MH(POPMALHMOHHO-CTIpABOYHAS CHC-
TeMa, onucanHas B [28]. [aHHas cucTeMa NpeacTaBifeT cOOOH CeMaHTHUYECKOe AEpEeBO
(tabs. 6.3), conepxkaiiiee BOMPOCH! M OTBETHI, KOTOPbIE ONMPEAC/IAIOT OCHOBHLIE HAIpaBJe-
HH#A B BoIpa0OTKE KOHKPETHBIX TEXHHUECKUX PELICHHH [0 CO3AaHHI0 CHCTEMEI 3a3eMIIEHHS
3JIEKTPOHHOTO 060pynoBanys. OUeBHAHO, YTO TaKasd METOJAMKA HC JACT BCEX BO3MOKHBIX
peleHHi mpobeMsl 3a3eMJIEHHS, HO TEM He MCHEC OHa MO3BOJIAET ONMpEAEnHThL Haubonee
PalLMOHAJILHBIC BAPHAHTHI, KOTOpbIE MOTYT JIe4b B OCHOBY IMPOEKTHLIX PEIICHUH.

Ta6nuua 6.3. Bbibop pelueHnit no co3naHnio cucTempl 3a3emneHns

Bonpocst
1 EcTb 2M cpe/icTBa juisl MakcHManboro obecneyctig SMC?
2 Byzer /i yeTaHaBiusaThes B NOMeLIeHHH dhanbimion?
3 Byzet JIn MOHTHPOBATBCS B KaueCTBE OCHOBBI DaibILfOa CTalbHas peluerka?
4 Tpebyercs au cornacno HTJI na nektpobe3onacHOCTs 3aIMTHOC 3a3eMIeHNE AT JaHHOrO YISKTPOHHOIO 000py10BaHHs?
S Byser v ycraHoBaeHa otzei1bHas cicreMa nurabus (MBI, cuctema DC, passieantenshbiil Tpascdopmarop ...)?7
6 Hmceer au 31anue, B KOTOPOM Oy/IeT NOMCUIATLCS Y;IEKTPOIHOE 060pY10BaHYE, CTANLHYIO apMaTypy?
7 B0o3MOKHO SIM 110ICOE/IHHATD K CTANLHOH apMaType 3j1alivs 333eMSHOLLYIO IHHy?
8 ByayT iu ycTaHOB/CHB! METALTHYECKHC Kabe IleNpOBOIb] VI CHIHAIIbHBIX W IIHTAOUHX JIHHWA?
9 By/lyT 1M yCTaHOBACHbI BTOPHYHBIC PA3PAINHKY OT FPO30BBIX NIEPEHATIPSKCHHH B IATAIOWMX M CHIHAIBHbLIX JIMHHAX?
/lepeBo BolipocoB OtseTbl
HeT HeT .
= 1 5 5 3a3eMIIMTb COITIACHO YKa3aHUAM NPOM3BOANTEACH 31CKTPOLIIOro 0bopyioBaHus
i 4 o Hcnoas3oath pasmansHyo cUCTeMY 3a3eMIICHHA ¢ 0O1ICH TOUKOH 3a3CMIICHHSA JIICKTPOH-
fa A7 | oro obopysioatms (puc. 6.13, cxeva A1)
) HeT Hel | Yc1aHOBHTHL KOODMHATHYHO CHCTEMY 3 ILIETEHOH Me;IHOM HOTOCh! Ha 1101 fIOMCnIeHHs
4 — | (puc. 6.13, cxema B2)
Iy . Hcnoas3osars paananbiiyio cucTeMy 3a3emiielina ¢ obiliei TouKo# ¢ 3a3eMieniem 1a Heé
Aa Aa—> YCTAHOBICIHION 1A 10Ty KOOpAHHATHOH ceTku (puc. 6.13, cxema A2) 5
3 Het HeT | YeTaHOBUTH KOOPANHATHYIO CeTKy Ha OeTOHHDIH 11041 Mo Ganbuinoiom =
L — 4 —> | (puc. 6.13, cxema B2)
i nams I/lcno;mosaﬂi pasanbHytO CHCTEMY 3a3cMIICHHS C 0B1ILCH TOUKOM ¢ 3a3CMIIEHHEM Ha Hed
KOOD/IHBATHON CCTKH, YCTAHORNEHHOH 1101 danbiinosioM (puc. 6.13, cxema A2)
N Hcnons30Bath CTATLHYTO0 peilierky danbiiiioa B KaHecTBE KOOPMHATHO CeTKH
(puc. 6.13, cxema b2)
4 Hcnioan3oBats panmuabHylo CHCTEMY 3a3eMIICHHs ¢ 06ieil TOUKO# ¢ 3a3eMIleHUeM Ha He
aa -» CTIIbIIOH PeLUeTKH GanbiIHIONa, UCNOIb3yeMOH B KAuecTBe KOOPAMHATHOI CeTKH
(puc. 6.13, cxema A2)
= 5 HeT —
™ Hcnonsiosats 3a3eMInTeNb CHCTEMBI AICKTPOCHAGKEHHS 30aHHA
v 1eT >
6 Het
.l 8
v 1 | aa— | Mcnoae3osath oTaenbibiil MCKYCCTBCHHBII 3a3eMIHTC D =
neT
7 —
- Wenons30Bath CTalbHYIO apMaTypy 3iaHKS B KAYECTBE ECTECTBEHHOTO 3a3eMITHTCIA
Her
= 8 | sa— 5 3azeMIuTh KaBCNENpoBOI ¢ ABYX KOHLIOB 9
: Haes I/lCl'IOJlb’JOBaTb ABOHHOE IKPANHPOBAHHC. DNEKTPOCTATHYCCKHI IKPaH 3a3eMIUTh B 0HOH =
oBuiei Touke, BHCHIHMH KaGelelPOBON-3KPaH 3A3EMIHTH C ABYX KOHLOB
= 9 |- H_e)r 3a3CMITHTB TPO3OPA3PAIMK Ha 0BILIYI0 TOKY 3a3eMIICHHS MIEKTPOHHOIO 06OPy/I0BaHNA
1
A YctaHoBuTh TPO30PA3PAIHNK Ha CEUHATHHYIO ILIACTHHY IC3CMACHHA, COSIMHEHHYTO C
KOOPAHHATHOM CeTKOM.
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[Mons3oBathbes Tabauueil gocTaTtouyHo npocto. Heo6xoauMo nocnenoBareasHO OTBe-
THTH Ha BOTIPOCH! ¢ 1-ro mo 7-if u 0TAeNIbHO Ha BOmpockl 8 U 9. B 3aBUCHMOCTH OT pe-
3yJIbTATOB OTBETA OCYIICCTBIAETCS NMEPEXOA K TOMY MM HHOMY CIEAYIOLIEMY BONPOCY
WK npoueaypa 3aBE€plIacTCca OTBETOM, CORCPKAIIMM PEKOMCHAANHWHU MO0 BLINOJHECHHIO
3a3eMJICHHA.

6.5. KoHTpONb 3neKTpoMarHMTHOM 06CTaHOBKU B 3[jaHNU U
M3MepeHUA B 3a3eMNAIOLLEeM YCTPOUCTBe

Jns obecnieyeHns ycTOHYMBOCTH paboThl HHPOPMAIIMOHHOIO U TeJIeKOMMYHHKAI[MOHHO-
ro o60pyaOBaHHs, IIpeAIOIaraeMoro K yCTaHOBKE, TPOEKTUPOBAHHS WIIH PEKOHCTPYKLIHH
3a3eMJIAIOIIETO YCTPOHCTBA U 0011eli SJICKTPHUECKOH COCAMHUTEILHON CETH B 31aHUH BO
MHOTUX Cily4asx HeoOXOAHMO NpOBEACHHE 3aMEpOB JJIEKTPOMArHMTHON OOGCTaHOBKH.
Kak npaBuyio, HEO0X0AMMOCTH B TaKMX 3aMepax BO3HHMKAET B HPOWECCE IKCIUTyaTallMH,
KOr/la €CTh OCHOBaHHS MOJiaraTh, 4yTo 3aTpyAHEHHs U c6ou B pabote 06opynoBaHHs Bbl-
3BaHbI HAPYLICHHCM JJIEKTPOMArHUTHOH COBMECTUMOCTH. [1j11 yCTaHOBJICHHUS TIPUYMHBI
HapyuieHuss OMC HeoOX0aMMO TPOBECTH CICAYIONINE H3IMCPEHHUS:

— HanpPSHKEHHOCTH JIEKTPOMATHUTHOTO HOJA, CO3aBaeMOro B IIOMEUICHHAX B pe3yilb-
Tate pabOThl paHOBCIIATENBHBIX, TEAEBH3HOHHBIX M CBA3HBIX CTALMOHAPHBIX pagHo-
nepeaatuukoB, BY ycTaHOBOK pasinyHOrO Ha3HA4YCHU, NICPEHOCHBIX paJHOCTaHIIH
(ccsin MX MPUMEHCHHE AOTycKaeTCs) B nosoce 4actot oT 30 no 1000 Mri, a B Heko-
TOpBIX cTydasax (6IHM3K0e pacioyioKeHNe U3TYUaIIUX YCTPOHCTB) U 6oee;

— HanpsSKEHHI, BEI3BAHHBIX pab0TOH paguoricpeaTuukoB U BU-yCcTaHOBOK, B 3a3¢M-
JAIOIQMX TIPOBOJHUKAX, JMHUAX €BA3M M CETAX 3JIGKTPONUTAHUA B MOJIOCE YacToT
ot 10 Kru no 80 Mry;

— UMITYJIBCHBIX HaNpsHKEHHH B CETAX DJICKTPONHTAHHA, JIMHHUSAX CBA3M M 3a3CMILAIO-
IIMX TIPOBOJHHKAX, BOBHUKAIOUIUX B pe3yJsTaTe NPOLECCOB KOMMYTAlMH B 30aHUN
(/1M THI, SNEKTPOABUTATENH CUCTEM BEHTHJISLHMH U Ap.);

— NMapaMeTpoB MHUTAaloICH ceTH (OTKIOHEHHWH U TMHAMHUYECKHX M3MCHCHHUH HarpsKe-
HUS, OTKJIOHCHHMI YacTOThI, HCCUHYCOMAANBLHOCTH U IPYFHX TOKa3aTesel kayecTsa
anekTpo3Heprumn no 'OCT 13109-97).

Kpome Toro, Heo6x0aHMO MPOBEPHUTH COCTOSHHE 3a3eMJIMTENS (3a3eMiMTeNci) U 3a-
3eMJISIOHIMX TIPOBOJHUKOB B 3aHHH, a TAK)KE IPOBECTH W3MEPEHHE COMPOTHBJICHHA 3a-
3eMJISIONIETO yCTpoiicTBa W ybeauTsCcs B TOM, UTO OHO COOTBCTCTBYET TpeGoBaHHAM
ITY 3. Iocneanne paGoTH OTHOCATCA K TEKYILEH SKCIUTyaTalMH M JOJXKHbBI IPOBOAHTBCA
B 0043aTeIbHOM TOPSAKE, BHE 3aBUCHMOCTH OT HANM4MS WM OTCYTCTBHS NpoGieM c
OMC. IlepnoauyHOCTH M BUABI paboT MO MpOBEPKE CHCTEMBI 3a3CMJICHHS OIIPE/CIEHb! B
[IpaBunax skcruryaTayHy 31eKTpOyCTaHOBOK NOTpeOHTEIICH.

3aMmepsl 3MEKTPOMAarHUTHOH OOGCTaHOBKM CJIeAyCT MpOM3BOAMTL CHJIAMHM OpraHmn3a-
1Mif, UMEIOLIHX akkpeauTanuto I'occranaapra Pocecun. Ilpn o6HapyxeHHH HHAYCTpHATB-
HBIX TIOMEX, CO34ABAEMBIX APYTMMH TPEITIPHATHAMH U OPraHU3alHsIMH, HAJIMUHeE NpOTO-
KOJIOB M3MEpEHMH, BBIAAHHLIX CHENHAIM3UPOBAHHOMH OpraHH3allneil, MOXeT CIYXHTb OC-
HOBaHMEM 1U1s FIpebsBICHUS TpeOOBaHMH K CHHXXEHHIO YPOBHS ITOMeEX.
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B mopsiake Tekymieid 3KCIuIyaTalud O0OCIy>KWBAaIOLWMHA MEepcoHal J0KEH MpOM3BO-
JWThL MEPHOIUYECKHE 3aMepbl DJIEKTPHYECKUX BEJIMYHH B CHUCTEME JJIEKTpOCcHabkeHHs
3paHud. Heo6x0oquM0O KOHTPOIMpOBATSH CICAYIOLIME 1apaMeTph:

— TOKM B HYJIEBOM 3aMIMTHOM mpoBogHHke PE;

— MOTEHIMAT Ha KOPITycax 3a3eMJIEHHOro 000pyn0BaHNs;

— HebasaHC TOKOB B Tpexda3ubix Kabessx ¢ HyJeBbiM pabo4uM IPOBOTHUKOM.

Toku B HYJIEBOM 3aIIUTHOM MPOBOJHUKE CBUJIETEILCTBYIOT 0 HAPYLIEHUSIX B MOHTa-
e pacmpenenuTeNsHOH W TPYMIOBOH ceTed W HapyweHusx TpeGoBaHWH cTaHmapToB
komriekca TOCT P 50571 (puc. 6.16, cm. Takxke pasa. 6.2.1 1 puc. 6.12)

[ToTeHuman Ha KOpIycax 3a3eMJIEHHOro 000pyA0BaHHs CBUACTCILCTBYET O Hapylle-
HUH (OTCYTCTBHH) KOHTAKTa B 1iCITH 3a3€MJISAIOILINWX MTPOBO;IHUKOB.

HebGanauc TokoB B Tpexdas3nsix kabesndax ¢ HyseBbIM paboyuM NpOBOJHWUKOM (CyMMa
JODKHA OBITH paBHA HOJIIO) CBUJIETEILCTBYET O BOSHUKHOBEHUH LICIH /1 0OpaTHOrO To-
Ka MO KOHCTPYKLHAM 31aHHA (CTOPOHHWM MPOBOMAIUIMM HacCTSM) WK 3aIIUTHOMY Mpo-
BoaHuky PE (puc. 6.16).

CTOpOHHAS
P nposogALian
4acTb

HenpegHamepeHHoe unu
owwubouHoe coeguHeHne
Hynesoro pabouero

MpoeoaHvK
NPOBOAHWKA C KOPMYCOM

ypasHUBaHus

—-
noTeHumarnoe /

l_+

|

|

(

Puc. 6.16. MamepeHuns Tokos

[Tepeuucnentbie GakTOpsl MOTYT MPUBOAWTEL K HapylLIEHUsIM paboTel 060pynoBaHus
H3-33 BO3HUKHOBEHHS HECKOMIICHCHPOBAaHHBIX MarHWTHBIX MOJIEH W CO3NAKOT OMacHOCTh
noxapa u3-3a uckpenus npoBoaHukoB N u PE B MccTax HapylleHHs HM30JIALKH UX KOH-
TAaKTa APYT € APYrOM W KOHCTPYKLHUAMH 31aHusl.
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J5ia u3smepeHni TOKOB y100HO NPUMEHATHL OECKOHTAKTHbIE U3MEPUTENH TOKA («(TOKO-
Buie keuu»). [Ipubop uMeer pa3bEMHBIN MATHHTOIPOBOA, MO3BOJAIOIIMN 0OXBATHTH
3NEeKTPUUECKUN TIPOBOAHMK U MOAKIIOYUTH NpUOOp, HE Hapylllas JJIEKTPUYECKOH LernH
(puc. 6.17, a, 6, 8).

a) 6) B) )

Puc. 6.17. 3nekTpouameputenbHble NpuGopbl: a, 6) KOMOUHUPOBaHHBIE U3MepUTENU ToKa
N HaNpAXEHWA; 8) TOKOU3MepUTENbHaA NPUCTaBKa K MyNbTUMETPY; 2) MynbTUMETp
(uemounrux: PeakTech)

[TpuGopsr BHIMycKalOTCS B MOAM(HKANHMAX, TO3BOISIOIIMX TPOU3BOAUTL U3MEPEHHUS
HE TOJBKO TOKA, HO U HANIPSXKEHHS, IENOCTHOCTH IEKTPUYECKOH 1IEMTH U CONPOTUBIEHUSA
(puc. 6.17, a, 6). Bo3MO)XXHO MCMONBL30BaHHE MYJILTUMCTPOB (pHc. 6.17, 2) B koMIIIekTe ¢
TOKOM3MEPHUTENBHOW npHcTaBkoi (puc. 6.17, 6). IIpu MI0THOM MOHTaXXe MPOBOAHHKOB B
MEKTPUYECKOM LIUTE MPUMEHEHHC U3MEPUTCIIEH TOKA C PACKPHIBAIONIKMCS MarHUTOINPO-
BOJAOM HEyA00HO, M B TAKHX CIy4asx clegyeT Moldb30BaThesd MpHOOPOM C IMOCTOSHHO OT-
KPBITBIM 3a30pOM MarHUTONpoBoaa (puc. 6.17, 6).

KauecTBo MOHTaXa 3/€KTPHYECKUX NMPOBOAOK U LIMTOB JODKHO IOABEpraThes MpH-
fopHOMy KOHTpOIO. IIpoTeKaHie TOKOB B 3aILUTHBIX HYJIEBBIX MPOBOJHUKAX U CTOPOH-
HUX MPOBOAALIMX YaCTAX MOXKCT BBI3BIBATHCA TEM, UTO B ICKTPHHECKUX PO3ETKAX mepe-
MyTaHO MECTaMH NPUCOETUHEHHE HYJIEBOT0 pPaboUucro U HyJIEBOr0 3allUTHOTO NPOBOAHH-
koB. [l1s mpoBepkH MOHTaxa 6e3 pa30OpKU pO3ETOK I[IPUMCHSIOT clienualbHble MpHoo-
phI, TIO3BOJISAIOIIME TaKKe MpoBoaUTh MpoBepky Y30 (puc. 6.18, a). LenoctHocts nenu
HYJIEBOTO 3alUTHOrO nMpoBoaHuka PE U BO3HHKHOBeHUHE yTeuek Ha 3CMIIK0 MU KOHCTPYK-
LMK, MOBPEXAECHHE HW3ONALMH ONMPEACNSAIOTCA C IPUMEHEHHEM CIEHATH3HPOBAHHbIX
npuOOpOB, MO3BONSAIOUIMX MAKCHMAIBHO YIPOCTHTHL MPOLEAYPY H TPYAOEMKOCTL H3Me-
peunii (puc. 6.18, 6). Uepenosanuc a3z B TpexdaszHbIX CETaX NPH MOAKIIOYEHHH 3JIeK-
TPOTIPHEMHHKOB U 31eKTpoobopynoBanus, Hanpumep MBI, koHTpoaHupyeTcs clienyans-
HBIMH yKazaTtelsamHu (puc. 6.18, 6).
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2 PHASE
ROTATION TESTER
Poak Tool 2520

a) 6) B)

Puc. 6.18. Npubopbl Nposepkn MOHTaxXa
(ucmourux: PeakTech)

6.6. TpeboBaHMA K 3NEeKTPOMarHMTHON COBMECTUMOCTH
ob6opynosaHusa

OnaHuM u3 HauboJiee YHUBEPCATILHBIX CPEACTB 00eCIIeueHus 3IEKTPOMAarHuTHOM COBMecC-
tumocTty sBisirorces MBI UBIT tuna on-line o6ecrcunBaOT MpakTHUCCKU MOJIHYIO 3alliy-
Ty 000pyaOBaHUs OT KOHJ[yKTHBHbLIX (ITOCTYyMalOUIMX MO MPOBOIHUKY) nomMex. OaHaKo
IpH BO3HMKHOBEHMU HHAYKTHBHBLIX (M3/yyaeMbiX) IOMCX AOOMTHCH KaueCTBEHHOTO
$byHKUHOHUPOBaHKS 000pYya0BaHus TOJAbKO mpumeHeHueM UBII ne ynaetca. B nekoto-
pPBIX Ciiy4dasax 3TO CBA3aHO C ABJICHHUSIMH ((6J'Iy)i(ﬂalOU.II/lX TOKOB)», BbI3BIBACMBIX MPOTEKA-
HUEM OOpaTHBIX TOKOB HArpY3KW IO 3JEMEHTaM KOHCTPYKIUHM 3AaHMs MPH MOCTPOCHHUH
IMEKTPUUECKUX ceTel 001ero HazHadeHus no detslpexnpoBoanoi cxeme TN-C. Uunyk-
THUBHbIE MTOMEXUW MOTYT WMEThb HUCTOYHHKU KaK HHAYCTPUAIBHOIO MPOUCXOXKAECHHSI —
DJIEKTPOOOOPY/IOBAHHE M JIEKTPOHHBIE CHCTEMBI, TAK U MPHUPOIHOIO — Ipo3bl U JJIEK-
TPOMAarHWTHBIC BO3MYUIEHHS B atMocdepe. CaM HCTOUHUK OecliepeOOHHOr0 MUTaHus SIB-
JIAETCA I'CHECPATOPOM BBICHIUX IMAPMOHHKK, U IPUXOAUTCA npnﬁeraTb K CIICLIHAIBHBIM ME-
PONIPHUATHSAM 110 OrpaHudeHHI0 uckaxkeHuil ot UBII nns obecrieyenns coBMecTHON pabo-
1ol ¢ II'Y ¥ apyruM d1eKTp000OpynOBaHHeEM (cM. pa3l. 4.5).

[IpoekTHpoBaHne M Co3aaHHe HMHQOKOMMYHHKAIMOHHBIX M JIPYTHX Cl1a0OTOYHBIX
CUCTEM, YCTOWYMBO (DYHKUMOHHPYIOUIUX B YCIOBHSAX CJIOXHOH IIEKTPOMAarHUTHOH 00-
CTaHOBKM, a TaKke 00eCrneyuBaloUMX 3EeKTPOMarHUTHYIO 6e30macHOCTs 06CIy)1uBalo-
ILCTO MEpCOHaIa (BBLIUIOJHEHHE CAHMTApHBIX HOPM, CBA3AHHBIX C ICKTPOMAarHUTHBIMH
MOJSAMH U T.11.), MpeJCTaBigeT co00H BECbMa CIOXKHYIO 3aaauy, Tpebyroiyro ajis CBOCro
PEIICHHS CeHATLHBIX MCTOAMK W H3MEPHTENBLHOI0 000pyaoBaHus [29].

Ob6ecnedenne SMC, U npexjae BCero YCTOHUMBOCTH (YHKHOHHPOBAHMS TEXHMMC-
CKWX CPCJ/ICTB B YCJIOBHSIX BO3JEHCTBHS KOHAYKTHBHBIX M H3Jy4aeMbIX EKTPOMAarHUT-
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HBIX TOMEX, ABJISAETCS BaXKHEHIIeH 3ana4ei KCIUTyaTalii COBPEMEHHOIO KOMITBIOTEPHO-
o ¥ TEJICKOMMYHHKAIHOHHOIO0 060pYA0BaHHS.

B HacTosinee BpeMs HCTOYHHKH OecriepeGoitHOrO MUTaHHA K JIM3esb-TeHePaTOpHLIC
YCTaHOBKM He BKJItoueHbl B HOMeHKnaTypHblil MepedeHb MpOAYKUHMH, Moaaexanicii 00s-
3aTesIbHOR ceptuduKkanuu Ha tepputopun Poccuiickoit ®enepanmn. Jpyroe 3iektpo-
obopynoBaHHe, TakoC KakK 3alIMTHO-KOMMYTALMOHHAs ammapatypa, kabejbHas Mpoayk-
HUS ¥ Mp., MOANEXKAT cepTudukaimy. IIpy 3TOM HCTOYHMKOM HHIYCTPHAILHBIX MOMEX
MoryT 6biTe uMeHHo UBIT u JAT'Y. Jlng obecneyenuss SMC ciieayeT ObITh yBCPEHHbIM,
g0 npuMcHsiembic UBIT umeroT ceprudukaT ycTaHoBieHHO# dopmsl (cepTudukar Poc-
TecTa), MOATBEPXKAAIOLNA COOTBETCTBHE TpeOOBaHMAM [TOMEX0YCTOHYUBOCTH, YCTAHOB-
neuHsIM B [TOCT P 50745-95 «CoBMECTUMOCTb TEXHHUYECKHX CPEACTB 3JICKTPOMAarHHUT-
Has, CucteMsl OecnepeGOMHOTO MUTAHUS MPUEMHHMKOB ITEPCMEHHOIO TOKA U YCTpOHCTBa
IS TIOAABJIEHHUS CETEBLIX UMITYJILCHBIX MOMEX. TexHH4eckne TpecOoBaHusS U METOABI HC-
merTannity, TOCT 27899-88 «CucteMsl GecriepeOoHHOro MUTAHUS MPHCMHUKOB Hepe-
MeHHoro toka. Q0mue Ttexuudeckie ycnobus», [OCT 26416-85 «Arperars! Gecrnepe-
foitHoro mutaHua Ha HalpsbkeHde a0 1| kB. O6mme Texnudyeckue ycnosus» u [OCT
P 51317.6.3-99 (CUCTIP/MDK 61000-6-6-96) «CoBMECTUMOCTb TEXHMYECKUX CPCACTB
3eKTpOMarHuTHas. [ToMexXo3MHCCHS OT TEXHUUYECKHX CPCACTB, MPUMEHAEMBIX B JKHIIBIX,
KOMMEpUYECKHX W MPOU3BOJACTBEHHBIX 30HAaX C MayibiM 3Hepronotpebnenuem. Hopmsl u
METObI UCIILITAHH .

K aHanu3y OCHOBHBIX TEXHHWYECKHX XapaKTepUCTHK HCTOYHHMKOB OecrepcboiiHoro
MTaHHUSA, UCIOJIb3YeMBIX B CHCTEMax 3JIEKTPOCHA0XKEHHs, Lelecoo0pa3sHO MPUBIEKATH
OpraHM3aiMH, aKKpeAHTOBaHHbIC opraHamy ["occTannapra 1Ha nNpoBeACHUC CepTHhUKALY-
OHHBIX MCIBITAHHH MCTOYHUKOB OecrepeOoiHOTO MUTaHMS M MMEKIUHME OMbIT HCIbITA-
nuit UBI1 pazninubsix tunos. [Ipy HeoOXoauMOCTH B TakUX CIEHMATH3MPOBAHHBIX IElI-
TpaxX MOT'YT ObITb BHIITOJHCHBE JIOMOJHHTEIHHBIE HCCIIEA0BaHNS, CBEPX YKa3aHHbIX B HOD-
MatuBHBIX qokyMeHTax ['OCToB, B 1effX MOJy4YeHNs AOMOJHHUTCIBHOH TeXHHYECKOi
HHpOpMAHH.

B HekoTOpeIX cnydasx ucisitanusa UBIT npousBoasTcs camMuMu 3aKa3dyMKaMH Uil
uX AenoBBIMH mapTHepaMmu o nocraBke UBIT. [TomsiTku npou3BoauTs HCMBITAHUS COO-
CTBEHHBIMHM CHJIAMH HWJIM 10 METOAMKAaM W MporpaMmam, pa3pabOTaHHbIM CaMOCTOS-
TEJILHO, BBIMIAASAT HEYKIIOKC, a 3a4aCTy0 MMEIOT MIPUCTPACTHLIA xapaktep. BmecTe ¢
T€M B CTAaHAApTaxX y)Ke UMEITCS MpOrpaMMbl M MCTOJAHKH HCIBITAHUH, HA YTO yKa3bl-
BAIOT JJa)Ke HAMMEHOBAHHA CTAHAAPTOB (CM. BbHile). DTH MPOrpaMMbl ¥ METOJ/IUKH pas-
pabaTsIBaOTCS aBTOPUTETHHIMH M KOMITETEHTHBIMH OpraHM3aUMsIMH H YTBEDXKAAOTCA B
YCTaHOBJICHHOM Tiopsake opranaMu ["occranaapra. Ciyx6am 3aka3yuka ciiejyer obpa-
TUTHL BHUMaHHe Ha Camo OMpcaeieHHe CTaHAapTH3aLHH KaK IMPO1ecca YCTAaHOBJICHHUS U
MPUMEHEHHUS CTAHAapTOB KOMIETEHTHBIMU OPTaHAMH M He MPHHUMATH Ha Ce0s HECBOM-
CTBEHHBIX PyHKUMH.

OnexkTpoobopynoBaHue (TpaHehOPMATOpPLI, ABTOMAaTHYECKUE BBIK/IIOYATCIIH, ITyCKa-
TCIM M T.1.) U KabesbHast MpoayKuus nopiexar 0643aTcibHON cepTHPHUKAIUY ¥ JIOJIK-
HBl UMETH cepTHduKaTel cooTBeTcTBHA Poctecra (cuctema ceprudukanuun F'OCT P).
Hannuue cepTHhuKaTOB Ha 31E€KTPOOOOPYIOBAHHE ABIAETCA OJHHM U3 00S3aTENbHBIX
YCIOBHH MpH 3KCIepTH3E MPOEKTOB (CM. pasa. 10.1) u npeabsABIeHUH 3IEKTPOYCTAHOB-
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KM HHCHEKTOpY I'0C3HEproHams3opa npu AOMYyCKE CHCTEMBI 3IEKTPOCHAGKEHHS K JKC-
LTy aTaluH.

Pexomennyercs, utoOsl MpuUMeEHsieMOe KOMIIBIOTCPHOC 000pya0BaHKE KMENO cep-
tudHKaT, TOATBEPKAAOLIUH COOTBETCTBHE TPEOOBAHUAM MOMEXOYCTOHYMBOCTH, yCTa-
nosiaeHHsIM I'OCT P 50628-93 «CoBMecTHMOCTH JMCKTPOMArHMTHas MAllMH 3JieK-
TPOHHBIX BBIYMCIIMTENILHBIX MTEPCOHANBHBIX. Y CTOHYHBOCTD K JICKTPOMArHUTHBIM MO-
mexaM. Texauueckue TpeGoBanus u meronst ucibltanuiiy, FTOCT P 50747-95 «CoBmec-
TUMOCTh TEXHWUYECKMX CpPEACTB 3AeKTPOMAarHWTHas. MalliuHbel KOHTPOJIBHO-KACCOBBIE
snekTpoHHbie. TexHnueckne TpeGoBanus u Metoast ucmsltanui» u TOCT P 50839-95
«COBMECTHMOCTb TEXHHYECKHX CPEJCTB DNEKTPOMArHUTHAS. Y CTOHYHBOCTD CPENICTB Bbi-
YHCAUTENBHONW TEXHUKH K WHDOPMATHKK K DIEKTPOMAriUTHBIM TomMexam. TpeboBanus u
METOABI HCIIBITAHHIY,
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CucteMbl ynpaBneHus 3NeKTpocHabxeHuem

7.1. CtaHpapTHble cpeacTBa MOHUTOPUHra o6opynoBaHmnsa

IlpaBunamMu 3KcnlyaTaluu J1EKTPOYCTaHOBOK motpedutened (IT23I1) mpeaycmarpusa-
eTCA OpraHM3anHs OMepaTHBHO-AMCIICTYEPCKOrO YIpaBJIeHHs Ha Npeanpusatuu. s pe-
IIEeHHA 33734 AUCTIETYEPCKOTrO, MPOU3BOACTBEHHO-TEXHOJIOIHYECKOTO H OpraHH3aiHoH-
HO-3KOHOMHHYECKOTI'0 yNpaByieHus 3JIeKTPox03aHCcTBOM npeanpusatuii [T33I1 tpebyror oc-
HauIeHHs aBTOMAaTH3MPOBaHHBIMH CUCTEMaMH ynpasienus. Cuctems! 6ecricpe6oiiHOIo 1
rapaHTHPOBAHHOIO 3JIEKTPOCHA0KEHHUS UMCIOT CTaHJapTHbIE CPEACTBa, BXOIALHE B HO-
MEHKJIATYpy NMpPOW3BOAUTENEH U MO3BOJIAIOIIKME 0OECIIeYUTs BBITOJHEHHE YTHX TpeboBa-
Huid. TakuMu cpeacTBaMH ABISIOTCA CHCTEMBI MOHMTOPUHIA, KOTOpbIE 00eCHeyHBaloT
KOHTPOJb U CHrHaiu3aiMo napaMetpoB MBIT u 'Y u mo3BONSIOT OCYIECTBIATH YAA-
JNIEHHOE YIpaBJjeHHe.

CucTeMbl MOHUTOPHHTA PELIAIOT CIEAYIOIINE 3a/1a4H:

— KOHTponb napameTpos UBII;

— KOHTpOAE mapameTpos JII'Y;

~ KOHTPOJIb TApaMeTPOB CPEAbI B DJIEKTPOMAIIMHHBIX MOMEIIEHUAX (M3MEPEHHE TEM-
neparyps! 4 BJIQXKHOCTH BO3/1yXa);

— ynpaBJicHHE paHXHMPOBIIMKAMHM Harpy3ku (ompuoHasibHoe obopynoBanue UBII) ¢
LEJIBI0 OTKJIIOYEHUS! MEHEE NMPUOPHUTETHBIX JJIEKTPONMPHEMHHUKOB IPH MEpexoae B
ABTOHOMHGIH PEKHUM HJIH B COOTBETCTBHM C 33aHUAMH aIMHHUCTPATOPA;

— 3aKpLITHE CEPBCPOB M HX 3aMyCK NO COOBLITHAM OTK/IIOHEHHUS U BOCCTAHOBJICHHS M-
TaHHM#, a TAKKe 110 3apaHec YCTAaHOBJIEHHOMY IpaduKy; '

— ynpasnenue UBITu AT'Y.

O1tH PYHKUHHM OCYLIECTBIIAIOTCH MO BbIJEJICHHBIM W KOMMYTHPYEMbIM KaHajiaM, OHU

BLITOJTHAIOTCSA C NPUMEHCHHEM JIOKAJIBHBIX M TNIO0ANIBHBIX TeJIEKOMMYHHKALHOHHBIX Ce-
Tel, UCITONIBL3Y1I0T MOOHIIBHBIN A0CTYyTI B MHTEpHET.

7.1.1. CpeacTtBa MOHUTOPUHIa UCTOUHMKOB BecnepeboOMHOro NUTaHUA

Untepdeincobl

Mupgukaropamu coctosuusa UBII ssnsiores noruueckue mapametpsl tuna JA/HET, on-
penesiowne pexuM ero paboTsl (HopMaiisHas paboTa, pabota Ha Oaiinmace, paboTta Ha
Garapesx, Gatapes paspskeHa). [IpocreiiliuMu cpeacTBaMu KOHTpOJIA TApaMETPOB ABJIA-
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to1cst BcTpoeHHble B Wb manenu ¢BeToAMOAHBIX MHAMKATOPOB W BHCILHHE CUTHAJIM3a-
TOpEl, pasmeutaemele oTaenbHo oT UBI1. O6suno paccrosnue ot UBIT no BHemHuX cur-
HaJIM3aTOPOB HE TPEBHILLACT HECKOJIBKHX JECITKOB METPOB. B TexHUueckux crieuudpuka-
UUSIX HE TIPUBOAATCS OTPaHUYEHHMS MO JuiMHE Kabeneit cBsa3u curHanuzatopa ¢ UBIL. [la-
HEJIM UHIMKAaTOPOB COBMELLEHRI ¢ KHOTIKamMH yrpaBieHus. Knonku ynpasnenus UBIT Ha
BHEINIHUX CHTHAJIM3AaTOpaX HE SIBIASAIOTCS 00SM3aTCIBHBIMH, MOTYT OBITh TOJBKO KHOTIKH
TecTa CaMoOro CUTHajHu3aTopa U cOpoca aBapuiHBIX curHasioB. Ha puc. 7.1 npuBoaurcs
COCTaB M BHELIHHI BUJX TTAHEIEH HHIWKATOPOB.

Pa6ora B pexume O603HaveHe KHONKKU
on-line (ot cetn): ' BKIOYeHUs (1/0)

MBMN

‘ & neperpyxem f \
, @ Meperpysxa B MBI

3amenuTb Harapeto

Buikt. UBIT

AB HeucnpaBHa

(3ameHunTb AB) / Teer

/e Kann6posxaj

Pabora B ] Kronka \ V

aTOHOMHOM pexume Bkntouerns VBN Wraukatopel  Kronku u
(Ha AB) MHAUKATOPbI

a) 6)

Puc. 7.1. lMaHenu nHanMKaTopoB: a) BCTpOEHHas naHenb uHavkatopos MBI
Manow MOLWHOCTK; 6) BHELWHWA CUrHanu3aTop
(ucmoyuruk: APC)

Bce tunst UBIT umerot peneiiHplii uHTEpdEiic, KOHTAKTBI KOTOPOTO MOTYT OBITH Hc-
TOJIL30BAHBI i YTIPAaBICHUS AUCTAHIIMOHHEIMH CUTHajM3aTopaMu. B peneiiHOM uHTEp-
deiice peasn3oBaHbl «CYXHE» KOHTAKThl — KOHTAKThl 0€3 MOoTeHUHaIbHOIO HIH TOKOBO-
I'0 CHTHajla, HMEIOLUE 1Ba COCTOSHHS: «3aMKHYTO» H «pa3oMkHyTO». Kak mpaswuio, B
WBIT manoii MotHOCTH peneiiHbiii uHTepdeiic spnsgeTcs obg3aTebHBIM H BXOJUT B 6a30-
BYIO KOMILICKTanHIo (puc. 7.2, a). Bo3aMoxkHO oTCyTCTBHE peneiHoro uHTepdeiica B UBII
MaJlofl MOIIHOCTH, TIpeJHa3HA4YeHHBIX JUId NMUTaHusa pabouux cranuuid (mo 500 BA). B
HMBIT manoit MOITHOCTH peneitHbIil uHTepdeiic, Kak MPaBHUI0, UCTIONB3YETCS JIIS CBSI3H C
KOMIIBIOTCPOM (cepBepoM) U paboTsl crieuManbHOro nporpammHoro obecneyenus (I10)
monutopunra UBI1. B MBIl cpexneit u Gonplo# MoiHOCTH penedHBIA HHTEpGERc Mo-
eT BXOJHTH Kak B 0a30BYI0 KOMIUIEKTALHIO, TAK H SBISTHCA OMUHUOHAILHBIM YCTPOHCT-
BOM. JTOT HHTep(eHc ABIIEeTCS TIPOCTHIM YCTPOHCTBOM H B Cllyyae ONMUMOHAIBHOTO MC-
nojiHeHus (puc. 7.2, 6) npencrasnser coboit HeOoIBLIYIO TaTy, BcTparBaemyto B WBII
4epes3 CrenrasbHbIA pa3béM (C10T) pacluMpeHHS.

MoHUTOpHHT Yepe3 NUCTaHIMOHHBIE CUTHAJIM3AaTOPBI, OAKIIOUEHHEBIE K peneiiHoMy
uHTepdeiicy, mo3BoiseT cyauTh o ctatyce MBIT 1o coctosHuIo cBeTOMOMOB U 0becrie-
4yHMBaeT 3ByKOBYIO cHrHajM3aguio no tpepore oT MUBII. Takoi# MmoHUTOpUHT 00nagaeT mMa-
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A0l MHGOPMATHUBHOCTLIO, HO BBICOKOHW Ha-
AEKHOCTBIO. DTOT YPOBCHbL MOHUTOPUHIA 5B-
Jsierca 06a30BbIM M Mpe/IHa3HAUCH JUIA oliepa-
TUBHOTO AexypHoro nepconaia Cb".

Peneiinble nurepdeiich 1103B0A10T OCylile-
CTBIISTB NIPOCTCHINC QyHKLMU YHPaBICHHUSA:

- paroueHue UBIT;

— sukawueiine MBI,

- Tect UBIT;

— nepeso/1 Ha daitnac.

Mndopmalmontbic cUrHanbl MOI'yT BLIBO-
JMTBCS Ha untepdericHsit pa3sém B pazaud-
HBIX KOMOHHALMAX U COCTaBE B 3aBUCUMOCTH
ot mojcnu MBIL. Ouu ykaspiBaloT Ha cie-
AYIOIIUC COCTOAHUS:

— HopmauibHast pabora Mbll;

— pabota UbIT ot Garapeu;

- Gatapes paspsbkcHa (cuI'Haa nojaercs 3a
1...5 muit 40 ucdepiiaiiug EMKocTH AB);
11e006Xx0aMM0 3amecHuTh Garapeio (Oata-
pes norepsia EMKOCTb MW HANPSHKCHUE
Ab HyKC YCTAHOBIEHHOI'0 11pejlenia);
ces3b ¢ MIBIT notepsua;

HUBIT neperpysken:
HUBIT na Gadinace;

- TECT 1ic HpOHICH.

KOlllpOJIb COCTOSIHMS «CYXHX» KOHTAKTOB
BO3MOXEH 11PH MOMOILUM KOMIIbIOTEpa, OCHA-
LICHHOTO TLIATOMH JIMCKPETHOI'0 BBO/A W COOT-
BCTCTBYIONIHM 11POIPAMMHBIM 00CCMICUCHHEM.
lIpy HEoOX0AMMOCTH KOMIBIOTEDP (CTaHLMA)
MOHHTOPMHI'A MOKCT [icpc/laBaTh HMHGopMa-
unw o cocrosiinn UMbl kimentckuv npucio-
HCIUMAM HA CTAllLMAX S1I0KANBHOH CeTu, Lid
KoTophix ssisicics cepBepom. @yuknuu 110

Pasbém Tuna DB-9
C «CYXUMN» KOHTAKTamm

Konogka nog BuHT
C «CYXMMMW» KOHTaKkTamm

Puc. 7.2. BHewHW’ BUL penenHoro MHTep-
derica UBI: a) Kbl manon mowHOCTH
C peneiHblM MHTepdeicom, BUA C3aau;

6) onuMoHaneHoe UCNONHeHe
peneHoro uHTepdeica MBI
(ucmoynuk: APC)

COCTOSAT B OMPOCE COCTOSHUA «CYyXHX» KOHTakTOB MBI, HOAKIIOYCHHLIX K IU1aTC JAMCKPCT-
HOTO BBO/1A, 0TOOpakennu cocroaHus Mbll Ha MmonuTOpe M nepeiaye osydenoi ungop-
MalMK B CCTh IS KIMCHTCKUX HpHIMKCHUH. 1a npakTuke Takoe peilicHue 10 MOHHTOPH-
posanuio UBI1 ucnoiesyercs peako. CymnecTsy T CHCUHMATBHBIC CCTEBBIC ajlMITephl, 110,1-

aepxusaromwne SNMP (Simple Network Management Protocol -

- 1IPOCTOH ceTeBoH Hpo-

TOKOJ1 YIIpaB.ICHHS), KOTOpbIC BbliTycKatoTest Kak oriuus Mbll, aenaromas nidopmainio o
COCTOSIHUM KONTAKTOB pelie AOCTYITHOM jiist CTAHIMH MOHUTOPHITA, MOAKIIOHEHHBIX K J10-
KaNBbHOM CCTH. JTOT YPOBCHb MOHUTOPHHIA HPCAHAZHAYCH A1 aAMHUIUCTPATOPOB J10KaJIb-
HOH BBIYUCIUTCILHON ceTH. Hexypnniii nepconan ChD MoOXeT HCHoJib30BaTh CI'O Kak
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BcriomoratesbHbii. [y o6ecnieyeHus coxpanHocTH uH$opmanuu [1O cucTeMbl MOHHTO-
pHHra onosewact nonb3osatelniei o iepexoze MBI Ha GaTapen u ncuepnaHuu UX pecypca.

Jns onoBeweHus noabsoBarteneii CbD o nepexoze UBII Ha Gatapeu MoryT npume-
HATHCS IOTIOJIHUTENBHBIC CUTHAIM3AaTOph], TaKXKe TIOJKII0YaeMble K pelefiHOMy HHTep-
deiicy. Jlns 37O Len UCTIONb3YIOTCS TpaHCIapaHThl CO CBETOBOH U 3BYKOBOH CHTHAJIH-
3ayueii U CUTHabHbIE JIAMITBL.

Juns onepatuBHOro nepcoHaja CbD W OTBETCTBCHHBIX JIML U3 YKCIa CUCTEMHBIX ajl-
MunucTpatopoB JIBC mpemycMOTpeHa BO3MOXKHOCTb OTIOBEIIEHHs 0 cocTosHuu HBII
CPEICTBaMHU NENIHKUHTOBOMH CBS3U.

O6biuHO Takoi BUy MoHUTOpHHra UBI1 npuMeHseTcs B ciaeayonmx cny4dasx:

— KakK pe3epBHast JMHUS KOHTPOJIS OTBETCTBEHHbBIX CHCTCM;

— JU1T MOHUTOPUPOBaHUA yaaleHHOro HeobcnykuBaemMoro oguca (6e3 orepaTHBHOTO

niepcoHasia Cb3 ¥ cUCTEMHBIX aJIMUHUCTPATOPOB);

—NIpM HAJIMYMU HEUHTEIUIEKTYyaJbHOH Harpy3ku, He umeromed HWH(OpManHOHHOH

cBssu ¢ UBII;

— 7151 SKCTPEHHOT0 OMOBENIEHHUS OT/ENbHBIX TTOJIb30BaTENEH.

Ha puc. 7.3 nmokazaH MOHMTOPHHT Y/IaJIeHHOTO HeobcnyxuBaemoro oduca. Cornaco-
BaHMe peneiHoro uHtepgeiica UBIT u Mmogema ocyinecTBiaseTcs TIpy TTOMOIIHU YCTPOHCT-
Ba auctaHnuoHHoro ynpasiaeHus UBII (remote UPS management device). Ycrpoiictso
MoxeT BctpauBatbest B UBIT unu ycranapimBaThCs B crieguaibHbIA 60K CJI0TOB pacHid-
penus (Expansion Chassis). YerpoiicTBo auctaHuuoHHoro ynpaenenus MBI no3Bonser
OCYILIECTBIATH CheRyoimue GyHKIHH;

— ynpasienue UBI1 yepes Mozem;

— paccbUIKy coo0leHmid Ha neiipkep;

— BO3MOXHOCTB HCTIONIb30BaHUS 0;1HOH Tene(OHHOH TUHUY;

— BejeHHE JKypHajia COOBITHH.

20 )

Yerpoiictso .
OWNCTaHUWOHHOTO ™
&z | yNpaBneHns R
men

nen

P

Oneparop Neitpxep
NeRaXUHIOBON
CBA3N

Puc. 7.3. KoHTponb cocTosHua UBI ¢ ncnonb3oBaHWeM NemKMHroBol cBA3M
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Hcnone3ys 3TH GYHKUMH, MOXHO opraHu3oBats MoHUTOpUHT MBII uepes mMomem ¢
yAaneHHoHn cranuuu. [Ipu >TOM 3aHUMaTE NUHUIO BCe Bpems HeoOs3aTenbHO, TOCKOJIBKY
KypHaJl COOBITHIA BEIETCSI aBTOHOMHO, a B 9KCTPEHHOM ciydyae OyaeT caenaH BRI3OB Ha
niei pxep.

[Tpu ucrons30BaHUU O/IHOBPEMCHHO HECKOJIBKUX YCTPOWCTB KOHTPOJST COCTOSHHS
HUBIT moxer notpeboBaThCs paciMpHTeib pesieliHoro uHTepdeiica (splitter box).

[ns 6onee neranpHOM nHpopManuu o pexknme padotst MBI HeobxoguMbl rdpoBeie
3Ha4YeHH S [1apaMeTPOB peKHUMa -— TOKOB, HApsSHKEHHHA, MOLLHOCTEH, eMKOCTH OaTapeH, a
TaKxe cOOOILEHNS O PacCOrIacOBaHUAX U HEHCIIPABHOCTAX B paboTe, COCTOSHUH KOMMY-
TALMOHHEIX anuapatoB K GalnacHuX nepexmouareneit u T.1. Jna CbD macwrabos 31a-
HUSL, dTaxa uin oduca, Kak MPaBuiIo, MPUMEHSAETCS MOHUTOPHHT C TIPETOCTaBICHHEM Jie-
TaNbHON HHQOpMALHH.

Hndopmaiiyusa o mapameTpax pexuma BBIBOJUTCS Ha NociaexoBarenbHbiil nopt UBII u
no nporokoidy RS-232 moxer nepenaBaTbcs Ha CIERYIONINE YCTPOHCTBA:

— BHIACJEHHYIO cTaHuuo MoHutopunra UbII;

— cepBep;

~ SNMP-anantep u aajee B OKalibHY10 CETh Ha CEPBEPHI M CTAHIM 0 MOHUTOPHHTA;

-~ MOJEM U Jajiee MO BBIACICHHON HWIIH KOMMYTHPYEMOH TMHUH Ha CTAHUHIO MOHUTO-

pHHra;

— BBIHOCHOH (2yOnupytouwmii) mynst ynpasnenus UBIT;

— KOHTPOJUIEP WJIH CEpPBEP CHCTEMBI JUCHETYEPCKOrO YMpamieHHs eKTpocHabxke-

HHEM.

Bonpmoe konuuecTBo ycrpoicTs, nogkiovaemblx k MBI, Tpebyer Heckonbkux mo-
clenoBaTeNbHEIX TOPTOB B o/iioM UBIL [11s1 3TOr0 NpuMeHsI0T crienuasibHbIE pacipH-
Tenu WHTepdeica (interface expander). 3t omuoHanbHBle ycTpoiictBa MBIl moryt
OBITH BHEHIHMMH WJIM BCTpauBaeMEIMHU (puc. 7.4).

Puc. 7.4. PacumpuTtenu nocnegoeaTtenbHoro nHTepdeica: a) BHelHUWA — Ha 8 nopTtoBs
u 6) BCTpamBaeMblt — Ha 2 nopTa (ucmodHuk: APC)

Kak Gru10 cKa3ano, B 9ucle yCTPONCTB, MOAKIIOYAEMBIX K TIOCJIEA0BATEILHOMY MOp-
Ty UBI1, umeeTcss BHINOCHOH MyJIbT YNpaBJIEHUS WIH TMyJbT JUCTAHIMOHHOTO YIpaBiie-
Hus (I171Y). Kax u ocnoBHoH, BcTpoenHsiil B UBII nyiwt, 1Y umeer Takue xe opraHsl
UHAMKAUUU W yTipaBicHUs. Bo3MokHO McTOsTHEHHE TTYJIBTOB TOJILKO C aidaBUTHO-uH -
POBBIM THUCIIIEEM U MyNLTOB, [/IC AUCTIIEH COBMELIEH ¢ MEHEMOCXeMoil (puc. 7.5)
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Puc. 7.5. MynbTel QUCTAHUMOHHOrO ynpasneHus: a) ¢ andasuTHO-UMGPOBLIM AncnneeM
(ucmounuk: APC); 6) ¢ MHEMOCXEMOW 1 anaBUTHO-UMEPOBLIM AUCTNEeM (ucmoyHuk: IMV)

Ha I1JY mosxeT GbITh BbIBEIEHA KHOTIKA JKCTPeHHOro oTkimoueHus (load off), 3a-
KpbiBaeMasl TIpeXOXpaHUTeNbHOH mTOopKoi. Ecnyu xonctpykums [1IIY He WMeeT KHOTKH
IKCTPEHHOTO OTKJIIOYEHHS, TO HE0OX0AUMO €€ 1IPexyCMOTPETh KaK OTAEIBHOE yCTPOUCT-
Bo. Konctpykuus WBII no3sonser MOAKIOYATh TaKyl KHOTKY K CHELHAJIBHBIM KJIEM-
MaM B MECTe pa3MelICHUS KOMMYHHKAHOHHBIX MOPTOB. KHOIIKA KCTPEHHOrO OTKIIIOUE-
HHS HE0OX0KMMa 110 TpeGOBaHKAM MOKAPO- H AEKTPOOE30MACHOCTH.

BLIHOCHBIE TyJIBTHI TIPH HEOOXOXMMOCTH yBenHueHHs pacctosuus oT MBIL moryt
ITOAKIIOUYATECS YEPE3 KOHBEPTOPH! MpOTOKONIOB RS-232/422, RS-232/485. JlanHbid BUZ
MOHMTOpHHTra W ynipasnenus MBI npumensercs B npenenax oobexTa.

Puc. 7.6. MHemocxema nynbTa ynpasneHus UBI
(ucmouruk: IMV)

Ha puc. 7.6 noka3zana MHemocxema mynbra ynpasienaus MBI 60ab1104 MOUIHOCTH.
Ha mHemocxeme 0603HaueHbI HHIHKATOPBI:

1 -~ Bxox Bempsivutens UBII (mains);

2 -— Bxox obxoxHoi nemu (bypass);
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3 — BHITIPSIMUTENE;

4 — pens 3apsga Ab (a — pa3psia, b — 3apsn);

5 — HHBEPTOD;

6 — KOMMYTaUMOHHBIH anmapaT Ha BBIXOJ€ HHBEPTOPA;

7 — CTaTHYCCKUiM BBIK/IIOYaTeNnsb neny H6ainaca;

8 — KOMMYyTalnHOHHBIH anmapaT Ha Beixoxe UBIT;

9 — mexanuyeckuil (py4HOit) BBIK/IIOYaTENb ey bypass

10 — KHOTMKa IKCTPEHHOTO OTKIIOUEHHS (TIOX MpPEeXOX PaHUTEIBHOMN HITOPKO).

[Tpu paGore UBII BricBeunBalOTCS COOTBETCTBYIONIHE UHAMKATOPHI KOMIIOHEHTOB
UBIL, B pensx KOTOpBIX €CTh Harpy3ka WM KOTOpbIE HAaXOMATCS MO HAMpsSAKEHHCM.
Cocrosnne HUBIT BoIBOAMTCS 0HOBPEMCHHO HA MHCMOCXEMY W peNleiHBIA HHTEpeiC.
[To ¢axTy coOBITHS B LCIISIX MUTaHUS U U3MEHEHHs cocTosiHUs kommnoneHTos UBII mpo-
HCXOANT BKJIIOYECHHC MM OTKJIIOYEHHE COOTBETCTBYIOLIMX CBETORHOMOB. ABapHiiHBIE
cOOBITHS (HApUMEp, OTKIII0YEHHE MUTaHUs U Nepexox Ha AB) conpoBoxxaroTces 1oxa-
Yeil 3BYKOBOI'O CHraja TpeBord. Bce n3MmeHeHMst RyOnMpYIOTCS Ha MaHCNsX BHCIIHHX
CUTHANIM3aTOPOB.

bonee petanbHas HHbopmayus o pexkume MBIl gocTynHa depes cuctemy IKpaHHbIX
MeHI0 Ha andaBHTHO-MGPOBOM gucrnee NMyabra. MaHUITynupysi (QyHKUHMOHANBHBIMH
KIaBUIIAMH, MOKHO 110JyYUTEH HCUEPHBIBAIOLIYI0 HHGOPMALHUIO O TEKYIleM PeXHMC U
ucropuu pabotsl UBIL Ilpu HeobxomumocTH MOXHO BbIOpaTh #3bIK, Ha KOTOpOM OyaeT
BhIBOAMTHCS MHGOpMapus. Mcrnoab3ys Koapl OCTyIa, OCYUIECTBISIOT BXO B CEPBUCHOE
MeHI0 uIst HacTpoek U peryaupoBok UBI1. Ananornynsie GpyHKIMH JOCTYMHEI Y€pE3 HO-
ciejoBarenbHbI mopt UBII co cTaHyKM MOHUTOPUHTA.

YaaneHHbI? MOHUTOPUHT Yepe3 UHTepHeT

Jlns ynaneHHoro goctyna k nocieposatensHomy nopty MBI noMumo BEIHOCHOTO Myiib-
Ta MPUMCHSIOT MOAEMBI 1/ MOAKIIOUEHUS MO BBIACICHHON WIH KOMMYTHPYCMOH JIH-
HUM K CTaHUMHM yHpaBieHus. Jis BXoda B TOKajlbHYIO CETh PUMEHAIOT CETEBBIE HIITEp-
deiicbet — SNMP-apantepsr. Uurerpauus WBIl B nokanbHyio ceTh macT BO3MOXKHOCTh
KOHTpOuIst mapameTpoB ¥ cocrosiius MBI ¢ ynanennsix cranuuid JIBC, umeronmx moc-
Tyn yepe3 MHTepHeT, a Takke cpeacTBaMH MoOHnbHOro joctyna B Mutepner (WAP).

Hnst obnerdenus npouexypsl unrerpayuu UBIT BeimyckaioTes cnernuanbHble yCcTpoi-
ctBa — KapThl Web/SNMP (puc. 7.7). JlaHHBIE KapThl MO3BOJISIIOT ONEPATHBHOMY 11€PCO-
vairy CB2 u cieguanucram ciyx6 HHPOPMaUHOHHBIX CHCTEM NOJIy4aTh KaHHbBIE O pabo-
te UBI1 ¢ nomouibio MoOHIBHOTO TenedoHa, ncnonb3ys WAP.

Kapter Web/SNMP umeror pyHkunu yBeroMIeHHUs, MO3BOISIOWME MONy4aTh HHPOP-
Maguio o cBsizaHHbIX ¢ MBI cobbITUsiX MO 37eKTPOHHOM nouTe uiu Ha neimkep. [lonb-
30BaTeM CaMOCTOATENBHO MOTYT ONpeIeuTh Habop COOBITHIH, 0 KOTOPBIX OHH XOTHT I10-
ny4aTh HHPOPMALHIO.

[Tonk3oBaTenp TakkKe UMEET BO3ZMOXKHOCTD 00PaTHTLCS HCMOCPEACTBEHHO MO ajpe-
cy kapThl Web/SNMP u nony4uts texymyto mHbopmanuio o cratyce UBII, cratyce u
napamMeTpax cpeabl OKpykeHHs B MecTe ycraHoBku MBIT u undopmanuio o camoil kap-
Te (puc. 7.8).
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Puc. 7.7. Kapta Web/SNMP: a) yctaHoBka B UBF; 6) BHelWHWit BuA,

(ucmoyruxk: APC)

7} APC WebSNMP Management Card - Microsoft Internet Explorer
} Fle Edbt Yiew Favorites Tools Help

|k - o DD Q| Qrench Liyrevortes Pristery | Tov b P

Weh'SNMP

Man

P: 204.17.99.94

Silcon DP310E

Event Laq

network

System

Logout

-

Device Statu
Summary

Sitcon 310E name
Dezcribes the URS

On, No Alarms Present
|I/1chopmauuﬂ
View the refreshing status page '0 cTatyce men

nagemernt Card

the Management Card status
american Power

] Name: Conversion Date: 04/05/2000
Contact: mtresh@apcc.com Time: 12:58:06
Location: Test Drive UpTimta-:D.DEWS 19 Hours 34
Minutes o
lLinks = Status: OK User: administrator
| e

~

Wndpopmaums o
Web/SNMP-kapte

Puc. 7.8. SkpaHHbIi kaap web-cTpannubl kapTbl Web/SNMP

(ucmounuk: APC)
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CTpyKTypa cCpeACTB MOHUTOPUHIa

Texunueckue cpeactBa moHutopuura HUBIl npoctatouHo paznooOpa3HBl M CHOCOGHEI
obecreuuBaTh OTBETCTBCHHBINA nepcoHasl MHpopmauueit o cocrosHuu MBIl u onuwmo-
HaJIbHBIX YCTPOMCTB. B kauecTse NpakTHUECKUX PCKOMEHIANUHI [0 COCTABY CPEACTB MO-
HUTOPHUHTAa MOYHO PacCMOTpETh /[Ba HC3aBUCUMBIX BHja MonuTopHHra. Hampumep, mo-
HHUTOPHHT C UCIMOJIb30BalHEM BHELUHHX CUTHAJIN3ATOPOB U C MPUMEHEHHEM CPEICTB JIO-
kajpHOH cetH U SNMP-azanrepoB. OcHOBHOH MPHHIUII 1IpH BHIOOpE COCTaBa CpPeICTB
MOHHUTOpHHIA -~ 7TO MX HesaBucuMocth. Cool B JIBC He jtomieH npHBoaUTh K NOTEpE
koHTpons Hajy WUBIIl. Buewnne curnanuzarops! npu c6oe B JIBC ocraloTcs NOJHOCTBIO
paboTtocrnocobHBIMH. Pexomenayercs kommekrosats UBIT cpeanet n 601p1106 MoltHO-
CTH JIByMs MHTEpdeiicamu: peneiilibim u RS-232.

He3aBucHMBIX KaHaJIOB MOHMUTOPHHIA MOKET OBITH /1Ba, TPU U GoJiee, B 3aBHCHMOCTH
OT OpPraHU3auH clyXObl IKCILTyaTauHH, CTEIIEHU OTBETCTBEHHOCTH CUCTEMBI U OTiENb-
Heix MBI, 0co6bIX MecTHBIX yCa0BHIl. B3auMOCBA3b M CTPYKTYpa KOMIUIEKCA TEXHHYE-
ckux cpeacts Mmoautopunra MBI npusosrcs na pnc 7.9.

KonsepTop
RS-232/422

KoHBepTtop
RS-422/232

CraHums nay
| MOHWTOpUHIa
cTaHums |
|

MoﬂEM | MOHUTOpUHIa D
______ o

MoGunbHet UHTepHet
Cetb (WAF)
I/IHTepHeT

l:l_

it " out”

out

RS-232

" Pacwwpurens urtepdelica |
t out iout

CraHuwsa
MOHUTOPUHIa

Cranymusa

MOHWUTOPUHIa
MR OKOMMYHUKAUMORHBIE

"_E;I._-l Cepséb
Q@
T CUCTEMBI 3OaHUA

Yaaneuuo curHan un3artop

' out

out | out

Tout " out _out ! c

MHTep(‘heﬂCZ

n
PaciumpuTtens peneHoro

i S—

________ hl

Craryus Cucrema !
MOHNTOPUHIa I
|

!

1

NEeRIPKUHIOBOI
CBSA3N

HononHurensHoie
CUrHanMaaTopsbi

Puc. 7.9. CtpykTypa cpencts MOHUTOpUHra Vbl
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Ha puc. 7.9 noka3aHbl OCHOBHBIC BO3MOXHBIE KOH(OUIYpaLHH TEXHUYCCKUX CPEXCTB MO-
HUTOpHHTa. [ TaBHOE, YTO ClieyeT OTMCTUTD, HA PUCYHKE MTOMUMO COOCTBEHHO CPENCTB MO-
HUTOpPHHTa 1300paxensl MHPOKOMMYHHKALIMOHHBIE CHCTEMBI, MOJTy4alome HHHOopMaLHIOo 0
cratyce MBIl Heobxonumo npexycmotpers, urodsl cocrostue MBI yuutsiBanocsk npu pa-
6oTe HHHOKOMMYHHKAIIMOHHOTO 000pYXOBaHUS C LICJIBIO TIPEIOTBPAIICHHS HCKAKEHHH U
norepu HHGOpPMAUMH B CITydasX HapyuieHHs nuTaHus. OCHOBHBIE CUTYalIHH, KOTOPHIE UMe-
10T B BUAY TIPH CO3IAHHU CUCTCMbI MOHMTOPHHTa, — riepexox UBIT B aBTOHOMHBIH pesxuM u
ucuepiiaHie EMkocTH Ab 1o HcTeueHuH speMeHH aBTOHOMHOH paboTsl (cM. pasz. 3.7).

MporpamMHoe obecnedeHue

(DyHkuroHHpoBaHUE cpeacts MoHMTOpuHra UBI, 3a uckimoyeHHeM NyasToB W CUTHANN3a-
TOpPOB, BO3MOJKHO T10)1 YIIPAB/IEHHEM CNEUHATH3HPOBAHHOIO MPOrPAMMHOTO 00ecTieyeHH .

[TporpammHoe o6ecrnieuenue aiis ynpasieHdst U moHutopunra MBI manoi u cpexHeit
MOIHOCTH CO3AaHO Ans paboTel ¢ cepsepamu M paboOYUMH cTaHUMAMH. JIJIST MOLIHBIX
UBII, paboratoiux Ha BeiieneHHy10 ceth CBb2, cymecrsyer cobcrsenHoe [10.

1O, npenHasznayeHHoe I paboThl ¢ cepBepaMu, OPUEHTHPOBAHO HA COXPAaHEHHE UH-
(bopmauMH U KOPPEKTHOE 3aKPBITHC cepeepa B CTyyae 0TKa3a EKTPOCHAOKEHHUS U HcUep-
naHus €mkoctd AB. Mmerorcs QyHkunu 3aKkpbiTHS TpUIOKEHUH Ha pabouux CTaHLUMSX.
ITporpammHoe obccrieyeHHe MOCTPOEHO TO NMPUHUMOY «KIHeHT—cepep». Ha pmc. 7.10
npencrasieHsl GyHkuuu [10, BEIIENEHHEBIE IS CEPBEPHON U KITMEHTCKOH yacTei.

CepBepHas
4acTb
KnuenTckas
vacTb
C0onm Do) NBC
mmm 51E] -
£303E3 LI EED gl
DR O|m
QO0m|m men -
@o0o| oOonm
mmmE B0 — .
EIEBNE DBm I — ‘—i
DNEE ERm
—C?EEEBEE EE’
Cssasb ¢ UBMM MNpenocraenexmne
Kowntponb coctosiimnsa UBM MHbOPMaLMN Nonb3oBaTENio
Peakuns Ha cobeiTns Konturypaums pabotbl MBI
Pernctpayns cobbitnit Ynpasnenue patotoi LI

Puc. 7.10. ®yHkumm nporpammHoro obecneueH s

DyHKUMH KNHEHTCKOH YacTH 3aBUCAT OT Tuna unrepdeica. B cnyqae peneinoro us-
Tepdeiica B KIMCHTCKOH YacTu OyneT MpexcTaBiaeHa TONBKO (QYHKUUS MPEXOCTABICHHS
uHbopmauuu o cocrostuuu UBIT nonp3osarento. [Monydyenue nnpopmaumu o mapamerpax
MBIl u ero xOHQHUIypHpOBaHHME BO3MOXHBHI TOJBKO TPH HCHONIB30BaHUM HHTEpdekca
RS-232. dynkuuu nonyyeHus uaEGOpmaurH o apameTpax u koHpurypuposanuu UBIT:
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— KOHTPOJIb TEKYUTHX 3ekTpudeckux nmapamerpos UBII,

— nipeocTaBieHle HHpopMauuu o ciykeOHbXx napamerpax WBII (tun, cepuiinbiii
HOMep, 1aTa MPOXOXKICHUE TeCTa U T.1L.);

— apXHMBUpOBaHHE U 0TOOpaXKeHHe HCTOPHH Mpouecca —- BeJCHUE (aisioB JJaHHBIX O
napaMeTpax u pexxumax pabotel UBIT;

— koHpurypuposanue MBIl — 3aganve 3HaueHUH HanpsKCHHA lIepeX0Oxa B aBTO-
HOMHBIH peXHM, MOMEHTA MOIa4YM CHrHAja Ha 3aKphiTHE CCpBepa, yCTAHOBJICHHE
rpaguka camMoTecTHpPOBaHus, pydHoe TectupoBanne MBIl co craHuMuM MOHHTO-
PHHra U T.A.

®yHkuMu KoHTpons nmapametpos MBI npeactasnenss B knventckoi 9actv 110 u nos-

BOJISIIOT KOHTPOJIMPOBATh OCHOBHBIE dekTpuueckue Xapaxkrepuctuku MBIL (puc. 7.11).
Ha skpaH BBIBOJITCS TeKyIllve TapaMeTphl peskuma paborel UBIT:

— BXOJ{HOE HaTPsHKCHUE;

— BBIXOJHOC HampsbKeHHUe (HAanmpsHKCHUC Ha Harpyske),

— Hamnpsikenue AD,

a TakKe HEKOTOphie CyKeOHBIE CBEICHHS:

— tun UBII;

— uHpopmMauus 0 MPOHAEHHOM aBTOTECTHPOBAHUH;

— nocnenuue cobeiTHs B pabote UBIT;

— vHpopMauus 0 mapamMerpax cpeabl okpyxeHust UBIT.

®opma NpeacTaBIeHUs OCHOBHBIX MTAPaMETPOB B BUAE CTOJAOYATEIX AHarpaMM MoJjy-

yui1a LIMPOKOE pacrpocTpaHEeHHUE, HO Hapsiay € Hell BcTpedaloTcs GopMbl B BUIE TPUOOp-
HOU JOCKM WM TIAHENIH C MICKTPOU3MEPHUTENbHBIMU TpHbopamu. CTojibuaThC qUarpam-
MBL Gosiee IPrOHOMHYHBL. AHAJIOrOBBIE BEHYMHBL KOHTPOJIMPYEMBIX [1apaMeTpoB (reo-
METPUYECKHE Pa3MeEPHl CTOJIOIOB) COIIPOBOAKAAIOTCS UX YUCIOBBIMH 3HAUCHHUAMH.

* PowerChute PLUS

5/26/00 09:59'53 Communication established
5/26/00 09-59:54 Self-test at UPS passed
R Ay LT e s

Puc. 7.11. 3kpaHHbiit kKagp cTonByatbix guarpamm napametpos BN
(ucmoynuk: APC)

6-- 6499
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I1pu pa6ore [1O popmupyroTes daitn aaHubIX M (aiin cobbTHL. J[Ba MOCHAEAHNX CO-
Obtrus (last two ewents) BbiBoasTCs Ha HKpaH. IIpy HEOOXOAUMOCTH BO3MOMKEH TOJHBI
noctyn K ainy saHHbIX cobbituil (log-file) nas aHanm3a u coctaBneHns oTdcToB. B
aiin cobbITHH 3aHOCATCA CBEACHMS O 1aTe M BPCMEHU BKIIOUEHHUS M BBIKITIOUECHHUS UBI],
LPOXOXKJICHUM M Pe3yJIbTaTax TCCTOB, OTK/AIOYECHMAX muTauus. Daiin uMeer TEKCTOBbIN
dopmar, coBMECTUMBIH CO CTaHaapTHHIMU peaakTopamMu Windows.

AHanornuuo daiiny coGwiThii Beacres ¢ailil napaMeTpoB pexuma ¢ perucrpauuei
BC/IMYMIBL HATPY3KH, IHANA30HA BXOJHOTO M BBIXOJIHOTO HAMpsiKeHuH, Halpsbkenns Ab
¥ HCKOTODBIX JIPYTUX napaMeTpos. HasuadeHuce 3THX ¢GalioB yucTo AMarHocTuyeckoe —
aHanu3 NpU4KMH cboeB B paboTe cepBepa uau Apyroro o6opynosanms. Yactora BHIGOPKH
M perucrpauuu napametpos pexuma UBIl ne ciumkom Besmnka, u daiin napametpos pe-
kuMa, popmupyemsiit 10 mounropunra UBII (puc. 7.12), He 3aMeHACT CHCTCMBI KOH-
TPOJIS NOKA3ATCIAEH KAYCCTBA YICKTPOIHCPIHH.

Date Time Vmin  VYmax Veut Vhatt

05/26/00 16°02:86 217 1 2405 2340 27.87
05/26/00 161285 2236 2392 2314 2787
05/26/00 16:22486 2236 2405 2340 2787
05/26/00 16.3247 2223 2379 2314 2757
05/26/00 16 42467 2236 2392 2301 2767
05/26/00 16:5267 2236 2379 2327 2787
05/26/00 170257 2236 2392 2301 2767
05726/00 17:12467 2249 2392 2314 2787
05/26/00 17°22:67 2223 2405 2301 2787
05/26/00 17.3257 2171 2392 2314 2787
05/26/0 17:4267 2171 2392 2301 2787
05/26/00 17:5267 2210 2392 2340 2787
05/26/00 18:02:67 2210 2379 2301 2787
05/26/00 181257 2197 2392 2223 2767
05/26/M00 18:22°57
1

Puc. 7.12. SkpaHHbIi kagp aiina napameTpos pexuma paboTs: MBI
(ucmouHuk: APC)

Onucannoce 10 opuentuposano Ha monutopuar MUBIT manoit mommoctn. CHcTeMbl
monuropunra MBIT Maioil MounocTn Bnonse yaosnetBopsior notpebrocti CBI pac-
PEACIICHHOTO THNa ¢ YHcaoM pabounx mect 10 30-40. Ilpu Goabluem uncie pabounx
MECT CUCTCMa CTAHOBUTCS TPYAHOKOHTPOJIMPYEMOH, MOCKOJBKY yBEIMUYHUBACTCA KOIHYe-
ctBo MBI, a naconorus nonoGHbIX CHCTEM MOHHTOPHHTA HE OPMEHTHPOBAHA HA KDYII-
1ible KoprnopaTusHble ceTH. [IporpaMmuoc ob6ecneucune aas UBIT manoit MoniHocTH Mac-
COBO 1Ipon3BOAMTCA M3roToBuTensiMu MBI B ceTeBbIX onepalnoHHbIX cuCTeMax cylie-
CTBYIOT CTaH/JapTHHIE NPOTPAMMHbBIC CPEACTBA YIPABICHHS MUTAHUEM, MPEIHA3ZHAYECH-
Hbl€ 715 cornracoBaHus paboTsl cepepa, MBI u paccbuiky coobuienuit (message) 06 u3-
meHeHuu coctosiiinsg UBIT nonp3oBatensM. Takas MaccoBas onepanHMOHHAs CHCTEMA, KAk
Windows nociieqHux BCpCHH, HMEET B CBOEM COCTABE MOZLYJIb «yMpABIEHAE JIEKTPONH-
TaHHEMY, TIPEAHA3HAYEHHDI A/ COTIAacoBaHMA PabOThbl MCPCOHANBLHOTO KOMMbIOTEPA
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unn paboueit craniyy ¢ uuanBuayaibHeiM MBI maioit MoliHocTH. TOT MOJIyIb OpHCH-
THpOBaH Ha uHTepdeiic peneiiHoro thna. s uutcmickryansHbix WBII ¢ mocincaosa-
TENBIBIM HIITEPPEHCOM B MCHIO MOAYIIS «YIIPABICHUC MIEKTPOITHTAHUCM) MpEIaraercs

BBIOOP HACTPOEK /151 HCMONB30Baliks 000py 10Balus U3 MOjelibHbIX psAnoB MBI npous-
Boactsa kopnopanuu APC (puc. 7.13).

HacTpoika MBI e iy
Crembl YynpasneHms NUTaHUem l

Doromsrensio | Crsausth pexcm vEn ¥ Braowars sce Ysenomneri.
VHrepBan MEXAY HENOARLKOM C FIHTSHNEM U NepBbit 1 53
Herowiuk Gecnepeboiiiore miTas ysefioMnerien [cex.):
’ Coac,m. - PR P T TP PP —

Hrrapeas Meray noc {cex) ! 120 3.

i KpUTUNBEKIR CUPRAN ~ ~n 7 S emmeme e e e

: - KpUTUMECKW CHPHAA MIORAETCR D MOUTI NOAMOR paspsiake Barapeu
! [ VN ; | WEM uaw, no suwibopy, nocse ykasannoro whTepsans Bpeveny patorer

- . e vmee W e e . . R mderaﬂe“

~ Coaep s oo e e e e § ¥ Bpems paborl o7 GETaper 10 NOAAM CHHANA MU ) l 233
gt Wsrotosurens:  Amedcan Power Conversion ] i ¥ Mpu noaaste CUEHANA SaNYCTTS RDOTRAMME
; Mogen: Smart-UPS ! !

L. Urolbl ApUMENHTL HOBbI
L Mipmrvetrs.
. Briepure mopenm:
T T [BackRS

s . Back-UPS Pra
BEISHIR. Basic Port an Cammunic abons Accessory
Basic sighaling te any APC UPS

Matex-UPS 0K ] Orvena ;
0K {powerStack

Smart signaling te ary APC UPS

Smart-UPS

Symmetra Pawer Array

foroso I Ormena i

Puc. 7.13. HacTtpoika cxembl ynpaBnenus nutaduem ot VBN B Windows 2000

[Iporpammriioe obecneuerine morutopunra Ubl1 Gonbinol MolilnocTH nocrasigercs
KaK MpOM3BOJUTEIsIMH 000pYNOBaHHS, TaK H CHCTCMHBIMH MHTEIPATOPAaMH, KOTOPBIC B
KOMILJIEKCHBIX MPOEKTaX HHMOPMALMOHIBIX U HHKCHEPHBIX CHCTEM 37aHUA Mpeaycmart-
puatoT cosganne Cb3. B nocnejinem cnyuae [10 cosjlaeres «noa 3akasy. J1ast 970ro He-
00X0JMMO 3HAHHC NPOTOKOJIA WH(POPMAIMOHHOIO OOMEHA MpPOHM3BOAMTEINS 000PY0Ba-
HHS, a IPOrpaMMHOE 0OeCiIeuCHHUE IIPCACTABNACT COOON MOAY/Ib B CHCTEME AUCTIETYEPH-
3aIHH DNEKTPOCHAOKCHHUA.

Monutopunr kpynHsix UBII otnuuaerces Gonee nETaibHBIM OTOOPaXKEHUCM Hapa-
METPOB pexuMa. Bujl npeacraBicHis NapaMeTpoB TaKkke oTsiMyaercs. Jlis MajbiX WbI1
B OCHOBHOM [IPUMCHSIOTCS CTONOYAThIE JMarpaMmMbl H (GOpMbl, 110106HbIE NPHOOPHOH
natesn. [ns momisix MBI nanxeie BIBOAATCSA Ha Miiemocxemy (puc. 7.14). Tlpumene-
[HHE MIIEMOCXEM MO3BO/ISET OMEPATHBIO OUCHUBATh COCTOAHHE AlMAapaTa M €ro Pexum,
MOCKOJIbKY Hapsly C IapaMeTPaMH BBIBOJIMTCS HHIHKALKMA HOPMAIBHOTO COCTOSIHUA (3e-

6*
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JICHBIE M KPACHBIC HHAMKATOPBI B OCHOBHBIX LIEMSIX) W MOJNOKEHHE 3aUIMTHO-KOMMYTaLH-
OHHBbIX annaparoB. Ha pucynke uzobpaxeno coctosuue MBIl B HopmanbHOM pexume:
BBIKTHOYATENb HA BXOJI€ BHINIPAMUTENR 3aMKHYT, B 00X0aHO# 1enu(Q2) — pazoMKHYT,
CTaTUYECKUH KJIIOY BBIKJIIOUYEH, BEIIPSIMHUTCIL U HHBEPTOP DYHKIIMOUUPYIOT.

PynkuHoHInbHAR crema Wb

Hcrounng SecnepeGosinoro rnutanua

Bpenn aBrousnpoit paboret I

Tox & PN+
Toc ¢ N~ Q1
veunspatys ETENrean ’ y

Puc. 7.14. OxpanHblii kaap moHuTopuHra MBI 6onblion MowHocTu
(ucmouruk: 3xollpoa)

Paiinel ganHeix ¥ coObituil ana UBIL Gonbuoit MmoumocTu GopMuUpyIoTCca U HaKan-
JMBAIOTCS B DHEPrOHE3aBUCHMOH NaMATH caMOro MCTOYHHKA GecrniepebOHHOro nuTaHus,
u [1O obecneunsaeT UX CUMTBIBAHKE M 0TOOpaxccHHE. DTH (aiilibl HA3BIBAIOTCA KypHa-
JIOM U AOCTYNHBI 171% IPOCMOTpPA ¢ BCTPOEHHOTO WK BeIHOCHOTO nynsTa UBIT. Kak npa-
BUJIO, COOOUIEHUS B JJIEKTPOHHOM SKypHAJIE COMPOBOXKAAKTCA KOJAMM COOBITHMH, MO-
CKOJIBKY OITMCaHME COOBITH MOXKET OBITh MPOCTPAHHBIM M HE YMCIATHCA HA BCTPOECHHOM
angasutHO-uMdposoM aucniee. OToOpaxeHHe 3MEKTPOHHOro xypHana cobeityii B [10
MOHWTOPHHIa MOXET NPOM3BOAUTLCA B YI0OHOH dopme, Oe3 npuBeaeHUs LUPPOBBIX KO-
noB coObiTuii (puc. 7.15). Ilpu HeoOXoauMocTH NpoM3BOAMTCS apXUBUPOBaHKeE (haitnos.

Baxuo ormeruts, uto B 11O mouutopuura UBII niwoboil MomHOCTH, Kak npasuio,
npeaycMOTpeHo ynajcHHOe ynpasineHue. Cama no cede 31a GyHKLMS MOXKET N0Ka3aThes
noNie3HoH, 0AHAKO HEOOXOAUMO MPUHATDL MEPhI A% UCKITIOUEHUS HECAHKIIMOHMPOBAHHO-
ro ynpasiueHus. Jyis ciyObl 3KcryaTauuy clieayeT NpeaycMOTpEeTb OpraHH3alHOHHBIE
MEPONPUATHA. B MHCTPYKIMAX MO TEXHHMKE OE30MACHOCTH M SKCIUTYaTalMU JOTKHO OBITH
4ETKO ONpejeneHo, KTO U B KaKMX Cly4yasX MOXCET MHULIMUPOBAThb OCTAHOBKY paboThl
UBII. JluctannmoHHOE yrpaBieHHe HCTOYHUKAMH Oecnepe0oiHOro HUTaHUA NpoTrpaMM-
HBIMM CPEACTBAMM J0JDKHO MPOU3BOAMTBCH TOJNBKO YIOJHOMOUYEHHBIMHU JTHIIAMH — CHC-
TEMHBIMY AIMUHUCTPATOPAMH U IEKYPHBIM onepaTHBHbIM nepconariom Ch3. Ynpasine-
HUE pa3spellaeTcs B UCKIIOUUTEIIbHBIX Clydasx (MOXKap M CHTyalHH, CO3JaloNHe yrpo3y
MU3HU JTI0AEH M COXPaHHOCTH 000pYI0BaHMS U UMYIIIECTBA).
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® Bara Bpems Hassanme Onucaxue
L

15.11.2000 1456112 VBN Net Image 40KvA VEI B aBapuUitHOM peXUME
® 15112000 145112 VBN Net Image 40KVA KBl B pexume Barnaca
® 15112000 145112 Beoa 1" HanpaxeHue no gaze B QFF
(Y 1511.2000 14:51.12 Beop 1 Hanpaxedue no gase C QFF
° 16.11.2000 145112 Bsog 1. Hanpaxedue no gase B OFF

Puc. 7.15. dparmeHT 3KpaHHOIO kaapa 3nekTPOHHOro xypHana NBIT
(ucmouruk: 3xollpoa)

3auiura OT HECAHKI[MOHUPOBAHHOTO yrpaBieHUs MOXKET ObITh pasnuuHoii. B 11O UBII
Maoi MOIIIHOCTH 3TO A0CTHracTcs agTopu3anueii npu oTsirouenuu MBI Bo3moxHo, yro
B COOTBETCTBHM C BHYTPEHHHMM TIpaBUJIAaMH OpraHusaiuu yjaneHsoe ynpasiaeHue UBII
3anpereHo. B 3ToM ciyyae 3amuTa ocyniecTBIISICTCS HA alllapaTHOM YPOBHE — OTKIIHOYE-
H1eM B unTepdeiicHoM kabene nuHuUi, ocyllecTBAAIOMNX QyHKUMH yNpaBIeHHs, THOO yc-
TAHOBKOH COOTBETCTBYIOIIUX MepeMbluek M nepekntouarencit MBIl B nonoxenue, HCKIO-
YaOLICEe BO3MOXHOCTb BHELIHEro ynpaerienus. [Ipu ucnonas3osanun SNMP unu gpyroro
CeTeBOro MpoTokona cieayer ckoHpurypuposars 1O Ttak, 4ToObl QyHKIMH ynpaBiaeHus
ObLtH 3anpenieHbl. B cranpaptheix SNMP-arenrax (ynpasisionpix nporpamMmax SNMP-
aganTepoB) UMeeTcs pazaen KoHdpurypuposaHud npas noctyiia « SNMP Access Controly.
[Tapamerp pexuma nocryna («read/writen/«read only») aomkeHn ObITb yCTaHOBIEH B CO-
crosiaue «read only». Jlto6asd u3 5THx Mep oOecrneynBaeT rapaHTHPOBAHHYIO 3ALIUTY OT He-
caHnkionuposanHoro ynpasneuus WBII no nokanbuoil cetu. Ecnu tpebyercsa coxpanuTs
BO3MOkHOCTb yrpasneliud UBII no joxanbHOH ceTH, MOXHO OTPaHHYHUTBCA MEHBILUM
ypoBHEM 0€30MacHOCTH, HE YCTAHABIMBAs anIlapaTHOM 3amuTel. B OTOM clyyae 3amura oT
HECAHKIIMOHUPOBAHHOrO0 I0CTyna o0ecrneyuBaeTcs YCTaHOBKOH Mapond («community
name» ansg SNMP). Jing momnbix UBIT pucraHiiMonHoe yrpasneHue Mo CeTEBbIM MPOTO-
KOJIaM HE PEKOMEHAYETCs U3 COobpaskeHuH HH(POpMAIIMOHHOI 0e3011aCHOCTH.

Jlnst HeGoneIIOro yaaneHHoro oguca vy oTAeNIbHOrO nojpasaeciachus, o6ocobneH-
HOr0 OT KOPMOPATHBHOTO CcEpBCpPa, MOXKET OKa3aTbCsl 11EN1eCO00pasHbIM ynalleHHOe
ynpaslicHHE WIH ynpasieHue no pacnucanuto. [10, npeanasHaueHHOE A1 MOHUTOPUHIA
Maneix MBI, 3amuiamonmx cepBepbl, UMCET BO3MOXKHOCTD YNPABIATH NUTAIIMEM M0 3a-
paHee pa3paboTaHHOMY rpaduky. ITO MO3BOJSET aBTOMATHYECKH 3AIlyCTHTb M 3aKpBITh
cepsep 0e3 yyactusl ceTeBOro agMuHucTpaTopa. OObIYHO rpaduk NpHUBS3LIBAETCA K pac-
nopsaaxky padotsl yupexaeHus (puc. 7.16). Pacnucanue npeaycmMarpuBact:

— BiuTtodenue/soikouenue UBIT u cepsepa;

— tectuposanue UDBII;

- KaJIMOpOBKy (BBIYMCIEHHE) BpEMEHH aBTOHOMHOH paboTel UBII.
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# Smart Scheduling
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Puc. 7.16. Npacduk ynpaBneHus nutaHuem UBM
(ucmouHuk: APC)

YnpaBneHue Harpy3kamu

Ynpaenenue >IekTpocHa0XKeHHCM He OrpaHHYMBAETCS YNPABJICHUEM HCTOYHMKaMK Occ-
nepcOboiHoro mMtaHus. B uucno 3agay ynpassieHysl BXOAMT yMpaBlieHHE HArpy3Kam.
UcuepneiBaroniee peuicuMe 3aaa4y ynpasleHHUs HArpy3KaMM JAeT CHCTeMa AHUCHIETYEPH-
3aLlWM HeKTpocHaOxeHus. B kauecTse YaCTHBIX pellleHMi MpeAaraloTCsl paHKHPOBILH-
KM Harpy3ku (master switch), npeacrasisiouiie co0oil onwoHansHoe 000pydOBaHHC
WUBII, no3sossiolieec KOMMYTHPOBATh HArPY3KH, HAXOASIIMECS B CTAHIAPTHBIX TEICKOM-
MYHHKAIMOHHBIX 11Kadax MIHM COCPeJOTOUEHHO PACMOJIOKCHHBIX B MpeAciax MoMerie-
HMA. YCTpolicTBa NpeacTaBnsioT cCOO0H MHTE/UIEKTyalbHble KOTPOJUIEPBl U OIUH MJIM He-
CKOJIBKO OJIOKOB 3/IEKTPUUYECKHX PO3CTOK C HUCIOJHUTESbHBIM YCTPOHCTBOM, KOMMYTH-
pYIOUIMM PO3CTKH M0J yNpaB;ICHMEM KOHTpoJUIepa BiokH po3eTok MOryT BCTpauBaThes B
OIHUH KOpPIYC C KOHTpOJNepoM (puc. 7.17, a) unu pacnonararbcst otaensHo (puc. 7.17, 6).

APC

a)

Puc. 7.17. PaHXupOoBLUMKN Harpy3ku: @) KOHTPONMEp C BCTPOEHHbIMU pO3eTKaMMu;
6) 6110K1 PO3eTOK B TENEKOMMYHUKALMOHHBIX LWKadax
(ucmoyHuk: APC)
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YnpaBneHHue Harpy3kaMH OCyLIECTBISETCS MO JOKAJILHOH CETH WM OT ylIpaBlsioLle-
ro TcpMMHala (KoMibloTepa). BosMoxkio rakxke ynajlenHoc yipasieHue yepes Murepuer
(puc. 7.18).

aAPC Web/SNMP Management Card - Microsoft Internet Explorer
:j Eole Echt !rsw anﬁes Iooln )jelp

2 44 @ 4 3. g T i

! Seach favoites

3 2E \781‘!7/qlak|la" htm'70

E Mdmssjej b 715

Web/SNMP

Management
Card

iP: 159.215.178.152
Control and Status of Outlets

Magter GULEL Control for ACressble outists

Qutlets

Hesasuncrumoe ynpasnexHve

Controf Master - Controt Action
MasterSwitch ALLOUTIETS Ynpasnenue Bcemn Mo Acton . =
_#opty| Cencel | orpeGurenamu BoiGop
Network DeNCTBUA

System Indivitiual Gutlet Control for acceasible outlets
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1 Right Lamp OFF ‘NG Acton '!
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- _ e s g Immediate (in
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[ [t =
3 4 PowerStack 250 e oy 5
o
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- Links 8 8 swoe B oy g eeesor
. Celeyed Rebnat
D L 1 2 6  KvvSwitch 1_5_ o B e
7  Monitor oN 5 NivActiuin
8 HP-SRY ON No Action 'I
oty | Concel |
RS ORI -

Pue. 7.18. OxpaHHbiii Kagp web-cTpanuubl ynpasneHna paHxmupOoBLLUMKOM Harpy3ku
(ucmouruk:APC)

PamxHpoBLIMKY HATPY3KH BLINOJHAOT clicAyolnye GyHKIMY ypaBIeHUs:

~ BKIIIOUCHHE, BBIK:TIOUEHHE, Epe3arpysKy;

~ HC3aBMCUMOC yIIpaBJIcIIie KanajaMu MUTaHMs;

~ ynpasJjicuHe ucpes UnrepHer;

- ynpasneHue c 11oMouipro SNMP;

- ylipaBieHMe ¢ noMoinsio Telnet;

-~ yUpaBJeHHE C [IOMOUIBIO TEPMHHAIA;

- BKIIFOYCHHE/BBIKITIOUEHHE KAHAIOB € 33/IEPKKOH N0 BPCMEHM,

-- BKIIIOUCHMC/BBIKITIOUEHHE HECKOIBKMX MOTpeOMTeNci (nonb3oBarteneii) ¢ pasacie-
HMCM [paB;

~ KOHTPO:Ib IOTPCOISEMOI0 TOKA C BO3MOXKHOCTHIO OTIOBCIIIEHMSL.

MoHUTOPMHI cpeabl OKpYyXeHusl

Jnsa HOpMallbHOTO (hyHKIMOHMpOoBanys obopynoBanusi CB3 - - ucrounukoB Gecnepe-
OOMHOTO MUTAHKS, a TAKXKC 3alMIIacMOro HHGOKOMMYHHKALIHOHHOTO 000PY/10BaHHUS He-
00X01MMO KOHTPOIMPOBATH 11apaMeTPhl CPE/ibl OKPYHKEHHUS - - TCMIICPATy Py, BIaXHOCTh,
paboTy KOHAMUHMOHCPOB M BeHTUNAUMM. [TapaMeTpsl cpeabl OKpyxKEHUs] KOHTPOIUPYIOT-
Cs1 JIONIONIIUTCIbHBIMM yeTpoiicTBaMu MBI, ocHallleHHBIMH U3MEPUTEIISIMM TEMIICPaTyPhbl
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M BJAXHOCTH (BO3AYIUHBIH MOPT) M 00JaJal0LIMMH BXOAAMH PEJIEHHBIX CHTHANIOB («CY-

XHE» KOHTaKTHl). Hanuuue «Cyxux» KOHTAKTOB JaeT BO3MOXKHOCTb MOAKIIIOYEHHS JIIO-

OBbIX MOPOTOBLIX U3MEPHTENBHBIX YCTPOHCTB — MOXKAPHBIX H OXPAHHBIX AATUHKOB, pene

HaNPSOKEHHs, EKATHBIX CUETYMKOB MMIIYJIBCOB CHCTEMBI YYeTa BJICKTPOIHEPTHHU U pe-

neinbix uuTepdeiicos apyrux UBII (puc. 7.19).
vBn

—  E————— -
= YCTpONCTBO KOHTPONS K‘:(>

LI D N A
A
!
I

e —— C—_—; NapameTpos Cpenp! CTaHUMS MOHUTOPUHTA
- OKpyXeHnusa
LIl Boagywwbli
/ 1 \ nopr
MNpoTveonokapHas TemnepaTtypHbilit Oatumk OxpaHHas
cuctema AaTunk 3AALIMIEHUS curHanuaauus
!

Puc. 7.19. KoHTpons cpeapl okpyxenus UBI (ucmouruk: APC)

YerpoiicTBa KOHTPONIS ApaMeTPOB cpe bl OKPYXKEHHS MOTYT pacnoyiaraTbCs OTACb-
HO unu BerpauBathesd B MBI B nocneaneM ciyyae BO3AYNIHBIN MOPT BBINOJHIETCS BbI-
HOCHBIM H noakmovacrcs kabenem (puc. 7.20, a). BHemHue natuvku U yctpoiicraa pa3s-
MeELIATCs B HEOOXOMMBIX MECTaX H MOT'YT OBbITh 3aKperiCHBI HA TEIEKOMM YHHKAI[HOH-
HBIX WKadax, B cepBepHBIX cTOHKax U Kpoccax (puc. 7.20, 6).

«Cyxue» KOHTaKTbl
W Konopaka ans
noaknioYexns

OxpaHHbIA gaTyink

Bosaywwbi nopt -~

6)

Puc. 7.20. YCTPONCTBO KOHTPOMA NapaMeTpoB Cpeabl OKPYXEHUS:
a) BHELHWA BUA,; 6) ycTaHoBKa JaTyMka Ha TENEeKoOMMYHUKaLUMOHHON CToike
(ucmouHuk: APC)
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IMTapameTpsl cpenel okpyxeHHs oOpabateiBatoTcs TeM xe J10, koTopoe ucmons3yercs
ans usMepeHus mapaMerpos UBIT (puc. 7.11, 7.12). Hacrpoiika [TO Moxer OBITh BBINON-
HEeHa TakuM 00pa3oM, YTO MPHU BO3SHHKHOBEHWHM KPHUTHUECKHX U3MEHEHHI cpenpl (MOBEI-
IeHHe TeMIepaTypel, cpadaTelBaHHE OXPAHHOTO JaTuvka v T.4.) TPOM30HAET BblAAYA
TPeBOXKHOro curuana (alarm) Ha cranuuu Monuropunra MBIT u pacceiika no JIBC pance
3anporpaMMHpoBaHHOro coodmenus. [1o moboMy coOBITHIO MOXKHO 3aMIpOrPaMMHPOBATH
3akpeiTHe cepsepa W oTiioueHue MBIl Bce usMcHeHus ¢ukcupyloTcs U 3aHOCATCH B
¢aiinpl COOBITUI ¥ JaHHBIX.

Ilepexon MBI Ha paboty ot Garapeii o3navaer 4j1a MoOJp30BaTes (NPH OTCYTCTBUH
JAI'Y) yrpo3y norepu anextpocHabKeHus Tocne OKOHYaHUA aBTOHOMHOM paboTer UBIT.
CrannaptHoe IO nns paGoTel ¢ cepBepaMu MPOU3BOAHMT PACCHUIKY COOOIIEHHIT KaK B
cay4asx nepexoaa B aBTOHOMHBIM PeXKUM, TaK U TP BO3HUKHOBEHHHU cOOBITHH, 3ad K-
CHPOBAHHBIX JATYHKAMH YCTPOHCTB KOHTPOIS CpPeAbl OKPYKEHHA (TIOKAp, HECAHKIIHO-
HHPOBAHHOC NMPOHMKHOBEHHE B TEXHONOTrWYeckHe momeinenus u T.4.). Ilpu onoseure-
HHUHM NoJnp30BaTeneil cucTeMbl Occrepe0oiiHoro anexkTpocHabx)eHus OONbUIOH MOI[HO-
CTH H NMPOTAXKEHHOCTH (B MacmTabax KpyIHOro 3JaHus) BO3MOXKHOCTEH CTaHIapTHOTO
11O HenocTaTO4HO, H HEOOXOJHMO HCTIONb30BATh CpeACTBA O0bEAMHEHHONH aBTOMATH-
3MPOBAHHOM cHcTeMBl aucneryepckoro ynpasicuus (ACJLY), paccMOTpeHHO Huxe.

MOHMTOpMHI’ CcucTtemM NOCTOAHHOIO TOKa

CpencrBa MOHMTOpHHIA CUCTEM ITOCTOSHHOTO TOKAa MAJI0 OTJIMYAIOTCA OT CPEACTB MOHH-
topunra UBIT. TlporpamMuoe obecrieuenre uMeeT uHTepdeiic ¢ nonb3oBareneM, Omu3-
kHif k MHeMocxeMaMm WBIT Gonbiroif MomHocTu (puc. 7.21). Ha axpan nocnenosaTenbHO
BBIBOAATCH OKHA MOHMTOPHHTA CHCTEMBI B LIEJIOM H JIETalIbHOTO MpEICTABICHHUs Napa-
MeTpoB (YHKIMOHANBHBIX OJOKOB — BBIMPAMUTENEH, HHBCPTOPOB, AKKYMYIATOPHBIX
Oarapeit (AB).

7.1.2. CpeacrBa MOHUTOPUHra au3enb-reHepaToOpHbIX YCTaHOBOK

Jns opranusaiuu cosmectHoi pa6otel MBIT v ATY B egMHOM TEXHOJOTrHYCCKOM
KOMIIeKce NMPUMEHAIOTCA CIICLHATM3UPOBAHHBIE CHCTEMbI MOHMTOPHHTA H yTpasiie-
nus JIT'Y. Tarenu ynpasnenus JII'Y mo3sonsioT KOHTpoaUpoBaTh mapaMeTpsl pabo-
THI A¥3eNd — TeMIepaTypy, YacTOTy BpalE€HUS, 3anac TOIUIMBA H T.[. ¥ NMapaMeTphl
paboThl reHepaTopa — TOKH, HAMPSKCHUSA, TEMIeEpaTrypy, mapaMeTpbl CHCTCMbI BO3-
Oyxnenus. KoHrponb cocrosiHus W ynpasnende JI'Y ocyniecTBngl0TCs Kak ¢ BCTpO-
€HHOH 1aHenu ynpasieHus (cM. puc. 4.5), Tak U ¢ BBIHOCHOH MaHENH yMpaBjcHUI.
AwnamoruyHo IT/1Y BBHIHOCHBIEC NAHENH yOpaBlIeHHUS HMEIOT Takue xe npubopel U opra-
HbI YNPaBIEHUS, KAK U HA BCTPOECHHOH MaHeNd. Y paneHde BBIHOCHOH MaHelH 0T oc-
HOBHO# He npcBelaet 50 M.
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MHemocxema 1 OCHOBHbIE NapameTpbl
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Puc. 7.21. MOHUTOPUHF CUCTEMbI NOCTOAHHOIO TOKA (ucmoyruk: APC)

[Manenu ynpasnenus JT'Y, tax e kak 1 MBI 1, o6opy tytorcs penciiHbIMH HHTCpdeii-
caMH, Ha KOTOpPbIE BBIBO/ATCS OCHOBHBIE CHUTHAJIBL:
- JIT'Y B paGoTe (gen on);
- HCHUCMPABHOCTb NPH 11yCKC;
— 11eperpeB OXJIAXKAAIOIIEH JKHIKOCTH;
- HU3KOC /1aBjIEHUC MacJia;
— MPEBBILLCHUE JJONYCTHMOH CKOPOCTH BPALICHHS;
— MOBBIICHHOC BBIXOJHOE HAlIPAIKEHHE;
NOHHKEHHOE BBIXOJHOE HAMPSIKECHHUE;
— MOBBILIEHHAs BBIXOAHAS YaCTOTa;
— MNOHHXKEHIAs BBIXO/IHAS YaCTOTa;
— NpUOJIHIKEHHE K HU3KOMY JIABJICHHIO Macla;
- NIpUOJIHKCHHE K LIEperpeBy ABHraTels;
-- BBICOKasi TCMIICPaTypa BbIXJIONA,;
— paspsl akKy MyJSTOpHOH OaTapeu;
— HEUCNPABHOCTB 3aps;IHOI0 YCTPOHCTBA;
— OTKJIIOYCHHE aBTOMATHUYCCKOTO PEKHMA;
— MCYEpNAaHHE 3anaca TOIIMBA;
— aBapUiHas OCTAllOBKA.
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B 0ocHOBY KOHCTpYKIMH NIaHeneH ynpasieHus 3ajJ0xel MoAylbHbIH npuuuun. bia-
rofaps 3TOMy MX JIETKO MOJIEPHU3UPOBATH JUIS PACIIHPCHUS QyHKIMOHAILHBIX BO3MOX-
HOCTCH IyTeM 3aMeHbl Ha MaHesb ynpasleHua OoJiee cTapiucii (COBpEMEHHOH) ccpuu
(puc. 7.22, a) ¥unu yCTAHOBKH [JOMNOJHHUTENbHBIX U3MCPUTENbHBIX NPUOOPOB, HMHIUKATO-
POB H OPraHOB YNIPAaBJIEHHs B y)Ke HCTIONB3yeMYIO NaKens (Tabmn. 7.1)

Tabnuua 7.1.
(ucmouruk: F.G.Wilson)

CraHpapTHOe u gononHutensHoe obopynoBanune navenei ynpasnequs Ay

CTaHAapTHAA KOMILIEKTalUus
naHe1eil ynpas/ieHus

JlonojaHuTeNbHaA KOMILIEKTALNA
naxeJedl ynpapienusa

Hamepumeasusie npubopni

Boastmerp

Amnepmerp

TaxomeTp

Yacroromep

Usmepenus: kBT, kBA, pf(cos @), kBAp, kBT-u
Iindposoit qucnieit

Cuerank BpeMeHH paboThbl

TepmomeTp oxJIaXAaIOLCH KUIKOCTH
MasnomeTp JdaBnedvs Maciia

BonprMeTp akkymynartopa

Tpu amriepMeTpa BMECTO O/THOI'0 aMIIEPMETPa U
nepeiJiouaTens

Ku.ioBarr-mMetp

AMIICpMeTp CTATUHECKOrO 3apailioro ycrpoHcTBa
aKKyMy.14TOpa

TepMOMETpP CMa30UlOI0 Macia

Opzanvel ynpasienus

Kutou-nepeiumouarens Buikn/Bra/ITogorpes/Crapr
Mepekaouarens Tyck/Boii/Asro

Kitonka aBapuiiHoro ocraHosa

Knonka nogorpesa ABuratens

Kuonka «Tect unauxaropos/Copoc»
[lepex:touarens das BONIbTMETPA 7-MO3VIIMOHHBIH
[Tepernouatents das amiepmerpa 4-nNoO3UIMOHIIbIH
Taiimep nycka Ha 3 NOMBITKH

Taltmep ocTaHOBa

UsMmeHAeman 3a/1EpXKKa Ha 3anycK ABUraTess
3ByKoBas CHpeHa

TpexkouTtypHad cxema aif yeTpoicTs

nogorpesa 220/240 B

3apaiHOe yCTpoHCTBO akkymysiitopa 220/240B

KHorka aBapuiioro ocranosa ¢ 3alUTHLIM KIHYOM
[ToTennMomeTp pery;IMpoBKH CKOPOCTH BPalCHUA
TMoTeHLMOMETp pEryNIMPOBKH HAIIPAKCIINA
3ByKOBas CHpEHa

I'pynna «cyXxux» KOHTaKToB A oOHIero curiiaha
HEUCNPABHOCTH

CxeMa ynpaBleHHsa aBTOII0,I0IPCBOM JBUTates
nepe NycKoM

3apaanoe yeTpoicTBO akKyMyJisgTopa

220/240 B, S5A

UHAMKaTOp COCTOAHMA LIaHeU NEePCKIIIOUCHUA
Harpys3Ku

Ocmanossi ¢ unousuoya.l

bHbIMU UHOUKAMOPAMU

HeucipasHocTb npH mycke

Ileperpes oxaaxaalomien skMAKOCTH

Huskoe naBnenue macna

[Tpepbilenne 10NYCTUMOM CKOPOCTH BpAILEHUS
TToBbIIICHIOC BBIXOHOC HANPAKCHNC
TMoHrKeHHOE BBIXOAHOE HAlIPXKEHHE
[MoBsilenHad BbIX0AHAA YacTOTa

IMonwsxennaa BLIXOHASA 4aCTOTA

MakcumansHoe CyMMapHOE KOTMYECTBO KAHAIOB
/U1 OCTAHOBA/CUTHATM3AUMH (NOMUMO CTAHAPT-
HbIX) - 3ABUCHUT OT MOJIC.TH l1aHe; I

Bblicokas reMiiepatypa maciia

Hu3kui ypoBeHb OXJIaXAAI0LEH KUAKOCTU
Hu3skuit yposens Tormea

HenocrarouHas ckopocTh Bpaillehug

Bsicokoe BBLIXOAIIOE HAHpPXKEHNS

Hu3koe BBIXO/IHOE HANpsKeHue

HeucnpaBHocTb 3a3eMIeHUA

VTeuka ToKa Ha «3eMIIIO»

KoMOunanma: HU3KOE/BLICOKOE BbIXO;IHOE
HalpsHKEHUE

OcT1atioB NO NEperpy3Kke HOCPEACTBOM 3aUTIIOrO
aBTOMaTa

OCTaHOB MO 1ICpPerpy3Ke NMOCPEACTBOM PCIIC MaK-
CHMAILHOMO TOKA

JIO1OMHUTE IBIBIC KAlaThE AUIA OCTAHOBA/CHIHAIN 3~

LIYM, HA3HAYAECMBIC (O[‘Ipe)ICIIﬂCMblC) NoNb30BaATE! ICM
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Cranaaprias KOMILICKTanns
nanedaei yupagsienus

—

Tabnuua 7.1 (OkoHYaHKE)

AdonosHuTe nLHAs KOMILIEKTaNNs
nane.1el ynpagijenns

’._

(‘lh’ll(lﬁlll'}ul{llﬂ ¢ llll()ll(f’ll()}f'(l.erllbl.llll UH()HK(H"()[)(Hlll

HpnG.apkenne K niskomy 1aBACHIO Macia
Hpubiamwkeune K 11cperpeBy BRI CIs
Bricokast TeMHepal ypa BuiXa011d

Paspsiit akkyMmyzsropnoii darapen
Heuenpapioct s 3apsAnoro yerpoiicisa

O KNOUCHHE ARTOMATHUCCKOFO POKUMA

- 1
Huskast TeMicpatypa oX:1ai;1a10HICH K HKOCTH
TTusknii yposens Tonsiusa

SAuemanyuouno

¢ YHPARTCHIC

Hurepdeiic ¢ mcrammoninoi nae. ko onoseniciis
Pasnéy 8 Meraninomioro agapuiinoro ocvainosa
O0uMii CHIrHa NenCHpaBlioC I |
«CyXHe» KOHTAKTH ALISL:

nycka reficparopa
00IEIo CHITIa1a NEHCHPABHOCTH

JIncrannnonnas naticis ynpapicuus

KUMM}’IHIKZIl[lIA(\IIIIl)Iii nopt (RS-422/4%5)

Haunbo:iee  1HPOKHMH  BO3MOKHOCTAMH
ynpasiienns (puc. 7.22, 6).

00i1a1al0T MUKPONPOHECCOPHBIE TMAHCIH

Puc. 7.22. MNaHenu ynpasneuuna JIY: a) naHens ¢ 4ONONHUTENbHBLIM
obopyaosasneM; 6) MUKpOnpoLeccopHan naHens
(ucmovunux: F.G.Wilson)

MuKpornpolieccoplibie Hane;n YIpassICHUs 103BOISIKT OCYUICCTBISITE PYYHOH H aB-
TOMaTHUECKHi 3anyck/octanoB JII'Y M cHHXpOHM3ANHIO €ro ¢ MUTANMIEH CeThIO WM 11a-
pasuesibHo padortatoiuvu JII'Y. TlocnenoparesipiocTs 3anycka JII'Y moxeT nporpam-

MHPOBATHCA H 3AIUHNITIACTCAH HAPOJICM.
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Ha *XuIKOKpHCTAIIHYECKUH JIMCIIEA 1IAHENM YNpaBleHUsl BLIBOJMTCS Cleayiollas
uHpopmaums:

— (pa3HBIC W JHMHEHHbIE HAPSDKCHUS U TOKH, 4aCTOTa, COS (), MOILHOCTD;

— BblpabOTaHHAas DNCKTPOIHEPTHS,

— coctosuue JI'Y u akkyMynsTopHo# 6aTapew;

— HEHCITPABHOCTH CHCTCMBL.

CoenuHenne Mexay coboi maHened napamieneHbeix JAI'Y npoM3BOAMTCS MO HHTEp-
dericy RS-422. Dror xe uHTepdeiic ncnonblyercs s NOJAKIIOYCHHS YIPaBASIOWEro
kommnbrotepa. [loaknouenne nepcoHanbHOro KOMNbIOTCpa U1 YAaNEHHOTO MOHUTOPHH-
ra v ynpasienus AI'Y npousBoauTcs IByMs ciocobamu:

— COCAMHCHHUEM KOMNBHOTEPA H Konseptop

UHAHENH YIPABACHUS C HC- RS-4221232 [ ]
IONL30BAHHEM  KOHBCpTOpa @)

unrepdeiica RS-422/RS-232

(puc. 7.23, a);

— C NOMOUIBIO YJIATICHHOM CBSI3H : :H]
KOMIIBIOTEpA C MAHENbIO YII- ‘ -
paBieHUsl 110  BLUICICHHOMY —
WM KOMMYTHPYEMOMY KaHa- oy Moi;igz‘;:ra
Ay C UCMONb30BAaHHEM MOJcC-

Ma U KOHBepTOpa HHTCpdeiica Konaeprop e e
(pl/lC. 7.23, 6). RS-422/232 Mopem Mopem

6)
CrtaHuMAd MOHUTOPHHIA MOXKET

BBICTYIIaThb KaK CEpPBEp AAHHBIX H
liepcaaBaTth [MapaMcTphi  pexUMa
pabotbt AI'Y B nokalibHYIO ceETh
JJ151 COBMECTHOT'O UCTIONb30BaHHUS B
CUCTEME JUCMETUEPU3ALNH. DTy Ke [ ]
(YHKIHIO  MOXET OCYUICCTBISATH ary
SNMP-ajairrep.  HaubGonee mnpo- Puc. 7.23. Mowvtopusir ATV
CTOE COMpsDKEHNE MaHeaH yipasnc- a) MOHUTOPUHT Ha OBBEKTE:
Hus JAI'Y u SNMP-ajantepa iipo- 6) yaaneHHbI MOHUTOPMHS
M3BOJIUTCSl NIPH PCICHHOM HMHTEP-
derice. IlpumeneHue SNMP-anantepa v Mciionb30BaHue CTaHIIMM MOHMTOPHHTA B Kauc-
CTBE CEPBEPA NAHHBIX HC SBNAIOTCS CTAHAAPTHBIM MPHIOKCHHUEM, {1a KOTOPOC paccuuTa-
HO J1O M3roTOBUTCNS, HO CYLIECTBEHHBIX 3aTPYAHEHHI Y CHCTEMHOIO MHTETpaTopa JTa
3a/la4ya He BbI3OBCT.

[1O mouuTopunra II'Y ocyniecTBISeT CACAYIOLUINE OCHOBHBIEC (BYHKLIHK:

-- THOPMALHOHHYIO CBA3b K OOMCH AaHHBIMH;

— 00paboTKy U OTOOpaXeHHe AaHHBIX.

OT1obpaxeHHE JJaHHBIX BBLIIIOJHEHO TAKUM 00pa3oM, 4TO Ha 3KPAaHC MOHUTOPA MMOAB-
JSETCS KONUS pealibHON NaHenu yripaBaesus (CM. puc. 4.5) Uiu BLIBOJATCS BUPTYaTbHBIC
MaHeNu YIpaBleHHus, UMEIOILME OpraHbl yIpaBneHus, MpuOOPLl U MHAMKATOPHI, QHANO-

CraHumns
MOHUTOPWHIA




174 FMABA7

TMuHble peallbHbIM (pHc. 7.24). D10 aciaet pabory ¢ nporpaMMoi yJa00HOH U Harmsji-
1oi. st 3anmmcu ucropuu lpotiecea Beaytes Gpaiiibl AaHHBIX U YICKTPOHHBIA XKypHaJL

Amnanoruunio peneieim uHTephericam MBI nanenu ynpasnenws AI'Y ocnaiarores
«CYXMMW» KOHTAKTaMH, Ha KOTOPhIE MOXHO 3aBOJINTH CUIHANBL OT JIPYTHX YCTPOHCTB U
JOHONIHTENbIbIX JaTHHKOB.
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Puc. 7.24. OkpaHHbie kagpbl moHuTopuHra AFY
(ucmounuk: F.G.Wilson)

Onmucanxeic Bolile cpeacrBa moHutopuura MBI v JII'Y, nocraBasiemble npousso-
JIUTENIMH 000pY/10BaHMs, pCIIAlOT HEOOX0AMMbBIE 3a,Ja4H B THITOBBIX CIlydasX [IpHMe-
HEHHUS. DTO 3aMKHYTBIE CUCTEMbl MOHHTOPHHIA, UMCIONIUE HC3HAUMUTENBIIYK) CTENCHD
MHTEIPAIUH CO CMCIKHBIMH MHXEHEPUBLIMU cHCTeMaMH. JIist KpyIUbIX KOPIOPATHBIILIX
IPOEKTOB UX MPHUMCIIEHUC BO3MOXKHO, HO MOTpcOyeT CO3allus aBTOMAaTH3UPOBAHHAIX
pabouyux MECT jHUcIeTdepoB Als ka0l u3 cuctem — CBD, CI'D, COD. B cnyuasx
IIPUCYTCTBHS B CHCTCMaxX 00OpPYAOBaHMs PA3HbIX MPOU3BOAHTCICH uin Boakluoro map-
Ka 0DOpy/I0BaHMs O/IHOIO MPOU3BOAUTCIIS UHCAO CTAHLIMA MOLIMTOPHHTA TaKXKC BO3pac-
TeT. Yromunanuce o mounropunire COD 3j1ech NPUBCACHO 1€ CNyuaiiio, Tak Kak paHee
B [J. 5 ObUIO OTMEHCHO, YTO OCHOBHBIM HCTOHMHHKOM 72ICKTPOCHAOXKCHMS SBASCTCS
COD u, cac/loBaTesibHO, HEOOXOAUMOCTL €€ MOHUTOPHHTA odcraHA. OTCI0aa BhITCKA-
CT 3amaya MOHMTOPHHIa WM, 1o tepmuliogoruu 11III, aucnerucpusaunu CUCTEMS
MICKTPOCHA0KEHsl B LIETIOM.
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7.2. OucneTtyepm3aums 3NEeKTPOCHabXeHUsN

Cuctema anexTpocHaOXeHUs 31aHus1, TPUBEACHHAs Ha pHc. 5.5, GyHKuMOnHpyeT Ha oc-
HOBC TNPHUMEHEHHUS CPCACTB aBTOMATH3ALMH ICKTPOCHAOXKEHHS W JUCIICTYCPCKOIO
ylipaBleHHUs. B cOOTBETCTBHM ¢ onpeeNicHUIMHU M TpeboBaHuaMu [lpaBui skcnnyaTaiuu
amekTpoycTaHoBok morpeburenen (I13311) ynpaBnenue u KOHTpOIIL 11apaMeTPOB CHCTE-
Mbl JIEKTPOCHAOKEHHsI CIICAYCT HAa3biBaTh JIMCIICTYCPCKUM YIPABIEHHUCM, 8 KOMILICKC
TEXHUYECKUX CPCACTB, PEINAIOMX 3a[a4y JUCIETYCPCKOTO YIpaBICHUA, — CHCTEMOMH
auMcnerdepusannu. Jjis peleHns 3anad qMCIeTYepeKoro yilpaBletus cO3JaloTesi aBTo-
MaTH3HpPOBAHHBIE CHCTCMBE YIIPABIECHHS.

OO0bekTamMy aBTOMATH3AUMH ABJISIOTCS CNEUYIOHINE CHCTEMBI:

1. Cucrema obuLero 31¢KTPOCHAOXKEHHS, BKIIIOYAs CHCTCMY YUETA DJICKTPOIHEPIHH.

2. Cucrema rapaHrupOBaHHOL'O DIEKTPOCHAOKCHHSL.

3. Cucrema GecrepeOoiHOro MEKTPOCHa0)eHHS.

Hasnee 2TH Tpu HEPa3PLIBHO CBS3AHHBIEC CHCTEMBL OYIYT paccMaTpHBAaTLCA COBMECTIO
M B CNIy4adX, KOrla Kakag-nmbo cucTeMa He BblACHACTCH B ABHOM BHAC, Oy/yT 00be -
HATBCS 107, OOIIMM HA3BAHHEM — «CHCTEMA DIICKTPOCHAOKCHUAN.

CucreMa pucrietdepusaiin MektpocHabxkenus (C/13) nocTpoeHa Ha OCHOBE KOH-
neniuu o0beqMHCHHONH ABTOMATU3MPOBAHHONW CHCTEMBI JIMCIETYEPCKOrO yripaBIcHHs
(ACJILY) u xapakrtepu3yerces cileayloUmM:

— obecneunBaeT aBTOMATH3UPOBAHHBIA KOHTPOJb 11apAMETPOB PCXKMMA H YITPABICHHC

CHCTEMOH 31EKTPOCHAOXKEHHS;
— UMECT MOAYNIBHYIO CTPYKTYPY: JAOUYCKAET Mocheayouiec paciuupeHue (maciradu-
pOBaHHC) KaK [0 YHCNy OOBCKTOB ABTOMATH3ALNH, TAK U 110 YHCIly QYHKL U,

~ UMCET OTKPBITYIO apXHTEKTYpY: ODecreunBaeT BOSMOXHOCTD jIMCIIETUEPHALINH H

ylipaBieHHsi BHOBb YCTAHABIMBAEMOr0 MEKTPOOOOPY IOBAHHS;

— [IONTyCKAeT BO3MOXHOCTb OOBEAMHEHHS ¢ IPYrHMMH CHCTEMAMHM MOLMTOPHMHIA U

yrpaeienus.

7.2.1. Cucrtema y4yeTta aneKTpoOIHeprum

Kak 6buio oTMeueHo Bbille, B coctaB COD BXOAUT CHCTEMA YuCTa HJCKTPOIHCPTHH. JTa
CHCTEMA JIOJDKHA OTBEYaTh HOPMATUBHBIM TPeOOBAHHAM 114 CHCTCMB] Yu€Ta H HHTErpHpo-
BAaTbCs B CHCTEMY AMCIIETYEPH3aUUM MickTpocHabxkeHud. CucreMa yucra dIeKTpoIHep-
TMU HYXAAETCA B OTAEILHOM OMMMCaHUM B CHNTY €€ 0cOOEHHOCTEN.

PaziMuaror pacueTHbiil (KOMMEPUYECKHI) YUET DJICKTPOIHEPTHH H TCXHUYECKH I YICT.
Pacuemnviv yuemom saexmpodnepeuy HA3bIBAIOT Y4YeT OTLIYLICHIION 1OTpeOUTEI M
3JEKTPOIHEPTHH TSl ACHEKHOrO pacdeTa 33 He€. Texnuyeckum (KOUmpoabublm) y4emom
JAeKmpo31epeUy Ha3blBaeTCs Y4ET JUIS KOHTPONS pacxoja 3NEKTPO3HCPIUU B 3/1aHMSX,
BHYTPH NpennpusaTuil U T.1. CUETYHKH IEKTPOIHCPI'HH, YCTaHABIHBAacMBbIC /11 pacycT-
HOro Y4CTa, Ha3biBAlOTCS pacyETHLIMU. CUETUMKH, YCTAHABIMBACMbIC ;1711 TEXHUUECKOIO
yueTa, Ha3blBalTCA CUCTYMKAMH TCXHHUYCCKOro yuceTa. B obureM ciyuae yycT 3nektpo-
JHEPIMU HE OTPAHWYMBAETCS PACUCTHBLIM M TCXHMYCCKUM yUETOM A 3AaHUA WK LIpE/I-
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npuATHs. CylecTBYIOT 00111as 3a1a4a yueTa JICKTPOIHEPIUH Ha (eiepaIbHOM ONTOBOM
PBIHKE DACKTpoMEeprun v MoliHocTH (DOPIM), 3apaun yyeTa 3j1eKTPOIHCPIHH Ha INCK-
TPOCTaHILIUAX, NPCANPHUITUIX NIEKTPUHUCCKUX CETEH, MEKCUCTEMHBIX MEPETOKOB, YYeT B
MEJKOMOTOPHOM, KOMMYHAJIBHOM M OBITOBOM cekTopax. TakuM o0pa3zoMm, 3anadym y4era
BEChMA Pa3sHOOOpasHbi M SBISKOTCS CAMOCTOATENBHOM cNokHON npodyiemoit. [IpuMenn-
tenbHO K CII3 paccMOTPUM TONBKO T€ BOMPOCH Y4eTa, KOTOPhie CBA3AHBI ¢ JIMCIIETHEPH-
3aIMEN ANEKTPOCHAOKEHHS 3MaHT.

Yyer 2iceKTpOIHEepIHH {IpeAcTaBaseT cobOOH Ilpouecc H3Mepelus MoTpcOneHHoM
SHCPrUH CTeUUATbHEIMU MPUOOpaMH — CUYETUYMKAMH MeKTpOodHepruu. CUYeTYHKH SBNS-
10TCA HHTCTPHUPYIOIUMM HIPHOOpaMH, T.C. UX MOKAa3aHUS 3aBHCAT OT BPEMEHH, 38 KOTOpOe
NpoU3BOAMTCS M3MepcHue. B obiueM ciydae cyeTunk IPOM3BOIKT K3MEPCHHS, @ TOUHEE,
BBIYHCIIACT SHCPTHUIO 110 BHIPAKEHHIO

W:J[ Pdt,

rae P — momtocts [kBT1]; T — Bpems [u]; W --— sneprus [kB1-4].

Hockoabky MOINHOCTE SIBJSIETCS POU3BENCHUEM TOKA HA HANpPsHKEHHE, TO K CUCTYH-
Ky HCOOXO/AMMO MOABECTH TOK W HANpsHKCHHE. PaznuyaroT cUYETYNKH MPIMOro K TpaHc-
(popmartopHoro BritoucHUs. CUETYMKOM MPSMOTO BKJIIOUYEHHs Ha3bIBacTcs NpuOOp, yepes
KOTOPBIH MPOTEKACT TOK HAarpy3KH M HAMpPSHKCHUE MOABOJUTCS HCMOCPCACTBCHHO
(puc. 7.25, a). Takue cUCTUMKH IPUMCHSIIOTCs Ha HanpsbkeHue 220/380 B u toku g0 100
A Ju1s MEJIKOMOTOPIIOTO MTPOU3BO/ICTBA M OBITOBOTO CEKTOPA.

Jns KpyTMubIX 3/1aHKIN K IPC/UIPKATHI ¢ TOKOM HoTpcOaeHus 6onee 100 A HeoOxomu-
MO BKJJOUCHHE CUCTUMKOB ¢ MpuMeHeHneM TpaHchopMartopoB Toka (TT) (puc. 7.25, 6).
IlepBuyuHas oOMOTKa (Kak mpaBuJio, OJWH BUTOK) TpaHchopmaTopa Mo3Bojser MpoBo-
AUTh OOJBIIIKME TOKH, IIOMHHAIBHOE 3HAYEHHMC TOKa BropuuHoi obMotkun TT -— 5A. Bo
BTOPHUYHON 0OMOTKE MPOTEKACT TOK, MPONOPUHOHAILHBIA TOKY B MEPBUYHON 0OMOTKE ¢
yyetom koddhunmenta rpanchopmaunn. K BropuyHoid oOMOTKe MOAKIIOYAKOTCS H3MC-
PUTEIIBHBE 1IPUOOPHL, YCTPOHCTBA PENCHHOM 3aIUTHI U CUETUYHKKA DNCKTPOIHEPIrhK. [Ins
3aaHKi B 00JBINIKHCTBE clyvacs npuMenstoTes TT ¢ HomuHanamu 400/5; 630/5; 1000/5;
1500/5; 2000/5; 2500/5 A.

B psjie cnydae yder ocynecTBISETCS 0 CTOPOHE BHICLIETO HAMPsHKEHUs TpaHChop-
maropa 10(6) kB. B 9ToMm cnydyae cueTHHKHM BKIIOUYAKT 4epe3 TpaHchopMaTOpH TOKa |
uepe3 TpaHcthopmartopsl HanpsbkceHust (TH) (puc. 7.25, ). Tpaucdopmatopsl Hanpsike-
HHsl TIpC/\HA3HAYEHBI TSl MOJAKIIOUYEHHSI W3MEPHTENBHBIX MPHUOOPOB, CHUCTEM peneiiHof
3aILMTHl U CICTUYKKOB ICKTPOIHEPIHH K BBICOKOBOJIBTHBIM 3JIEKTPOYCcTaHOBKaM. HomHu-
HaMbHbIEC 3Ha4YeHUs BTOpHUHOTO Hanpspkenus TH — 100 B.

Kilace TOYHOCTH M3MEPHTENBHBIX TPaHCHOPMATOPOB PACUCTHON CHCTEMBI ydeTa He
J0JbKEH ObITh HHKE 0,5, 32 KCKIIIOUCHHEM CIIELIHAIBHO OTOBOPEHHBIX cydaeB. Tpedoa-
HHsl K M3MEPHUTENBHBIM TPaHC(OPMATOPaM CHCTEMBI TEXHHUCCKOTO YYCTa MEHEE CTPOTHE
K J0IyCKaT HPUMEHCHKE TpaHc(hopMaTopoB ¢ KIaccoM ToUHOCTH Hiuke 1,0.

KpoMe cxeMbl BKIIOYEHHs, CUETUMKM pasMyaloTcs no ycrpoilctBy. CyinecTBylOT
WHIYKIIMOHHBIC CUETUYMUKH, NPUHUMIL JEHCTBUS KOTOPBIX OCHOBAH Ha SIBICHHK 3NEKTpo-
MAarHWTHOH HMHJIYKIIMH, T0jI ACHCTBHEM KOTOPOR BpamaeTcs WHAYKUMOHHBIA JHCK U
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3HEPIrHs MOCYMTHLIBACTCS MCXAHMYECKOH CHCTEMOH 1o KoiluuecTBy oboporos. Cospe-
MCHHBIE CYETYHKH BBLINIONHAOTCS 0€3 MEXAHUUYECKHX DJICMENTOB, @ BLIUHCICHUE DHCPTUH
NPOW3BOIUT IEKTPOHHAsS CXEMA, B KOTOPYH 3aBOJATCS CHIHAJIbI (llapamerpbl) TokKa H
HanpsHKeHUs. B HacTosiee BpemMs HAMCTHICH TIEPEXOA OT MHAYKIMOHHBIX K IEKTPOH-

HbIM CHCTYHUKAM.

a) L
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Puc. 7.25. Cxembl BKNIOYEHUA CYETHUKOB:
a) npAmoe BKMloYeHue; 6) BktoveHue Yepes TT; 8) BkntoyeHue yepea TT n TH

Cornacno uupkynsapy PAO «E3C Poccun» Ne 01-99(3) «O MoBLIILCHUN TOYHOCTH
KOMMEPUYECKOTO U TEXHHYCCKOIO YUYETa MEKTPOIHEPTHH» CYIHCCTBYIOWHA NPUOOpHbIH
NapK MHAYKIMOHHBIX CUETUMKOB JEKTPOIHEPTUH UMEET HU3KYIO METPOJIOIHYECKYIO Ha-
JEKHOCTB —- BLIXOAMT 33 MPEAECIbI KNacca TOYHOCTH B TEYCHUE MCXKTIOBEPOUHOTO HIITEp-
Bana. B uucne Mep no 10BBIILEHHIO TOYHOCTH yUueTa NPE;N1araeTes MepexouTh 11a MICK-
TPOHHBIE CUCTUYHKH, IPOLLCALINE COOTBCTCTBYIOLINE CEPTHPUKALMONIBIC HCITBITAIHS.

Kak m3MepHTenbHbIi MpUOOP, CYCTUUK 1T03BOsIAET CHUMATh TaK Ha3bIBacMble Mpodu-
SN HArpy30K — rpa Ky MOIHOCTH B 33aBUCHMOCTH OT BpeMeHu. [Tpodmis (rpaduk) Ha-
Ipy3kn (pHc. 7.26) — Baxiasg nHGopMalHs 1d COTPYIHHKOB MICProcny)Obl npeipu-
ATHA 1 3JeKTpocHabxkKawuleiH opraunzauuu. OB MO3BOJSET OLUEHHUTL CTCIEHb 3arPy3KH
3EKTPOOOOPYIOBAHHS, BLIABHTL IIEPHO/IBl ¢ MAKCHMAIBLHBLIM HOTPCO/iCHIEM U BbIpado-
TaTb MCPBI 110 BbIpaBHUBaHWIO I'paduka. B wicane cienyeT cTpEMHUTbLCA K LPAMOYTOiTb-
HOMy rpaduky Harpy3ku. Ha npakTuke Bompoc CTaBHTCA O CHHXKCHHM MakCHUMAJIbIbIX
3HaYeHHH rpaduka.
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Puc.7.26. Mpumep cyToYHOTO rpadpmka Harpyaku

Tlpolenypa 3amepa npoduas Harpy3kud € HOMOIIbK) CUCTYHKOB CBOAMTCA K CbEMY
NOKa3aHWil C MoAy4acoBhIM MHTCPBaJIOM ocpejiHeHus. MHTerpaims cuctunxoB B CJ10
NO3BOJIMT aBTOMATH3HPOBATH MPONCCC 3aMEPOB, HCKJIFOUHUT BO3MOXKHOCTE OILKOOK,

Hcronn3oBanue B coctare CJ13 HIAYKIMOHHBIX CYETYHKOB BO3MOXKILO TOJNBKO B HC-
NOJIHEHKHK € UMITYJILCHBIM BRIXOAOM. JIJ1s 9TOTO CYCTUMKK 000pYNYIOTCS ClICIIHallbHBIME
HUMOYJbCHBIMH IPUCTaBKaMH, & B OOJBIIMHCTBE CIy4acB BbHIYCKAKOTCH YKC € JaHHOR
¢dyukuueit. Tlpu 3Tom HoJ1HOTa HHQPOPMALIKK O XapakTepe NIEKTPOnoTpedieHUs Hegoc-
TATOUHA, a B CJy4ac pasphiBa CBSA3K C YCTpOHCTBaMHK ¢Oopa M 11CpCiayy JaHHbIX K BOBCE
tepsaercs. [IpuMceHenne MMeKTPOHHBIX (MUKPOTIPOLICCCOPHBIX) CUETUHUKOB (puc. 7.27, a)
NO3BOJIAET NONYYaTh HilOPMALIKIO HE TOJIBKO 0 NpodK.Ie (rpaduKe) Harpy3Ku U nmotped-
JIEHHO#H DJIEKTPOIHCPTHH, HO M O l1apaMeTpax pe:KMMa M rnokasareNsx KadecTBa CKIpH-
deckoif 3Hepruu (ITK2). UMcloTes MojiMdHUKaluK MHKPOMIPOLIECCOPHBIX CUETYKKOB, Xpa-
HSII[AE B CROEH MaMATH W3MEPCHHEBIC /TaliHbIe K 11O3BOJISIIOLUMC UX CYMTATh K MEPENABaTh
JUs fasibHedwed o0paboTky Jaxce 110CIC 110100 OTKIYCHUA 0ObhekTa. Mukpornpowec-
COPHBIE CYETYHKH OCHALEHBI HHTCPGCHCAMH, 1103BONSIOKWMHU OOBCIUHATH WX B aBTOMA-
TH3MPOBAHHYI) CHCTCMY KOMMCpYCcKoro yuetra dsiektposHeprun (ACKYD) u unTerpu-
poBatk B CJI9 u ACJ1Y.

MukponpoueccopHbie CUCTIHMKH 00JIIAI0T CIEAYIOUIMMHA  MCTPOJIOTHYECKKMHU |
(GYHKIMOHAILHBIMH XapaKTCPUCTHKAMH:

— KJ1acc TouHOCTH — U3 psjia 0,2 0,5 u 0,5 1,0 B 3aBUCUMOCTH OT BHIa HCITONHEHHS

(POMBIIIUICHHOTO WK OBLITOBOTO);

— DHEPTOHC3ABHCUMBbII BCTPOEHHK! TakMCp PCaibHOI'O BPEMCHH;

~ BO3MO)KHOCTh Y4YCTa 110 Pa3HbIM TapU(QHBIM 3011aM BPEMEHH CYTOK (MHHHMYM TpH

30Hb] — JIHEBHAS, HOUHAs, NTHKOBas );
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~ 33MHUCH NOJTYYaCOBOTO MAKCHMYMa MOILHOCTH;

~ KOHTPOID MTOKazaTenell KauceTBa DICKTPOIHCPTHN (15 IPOMbIIIIEHHOO W METTKO-
MOTOPHOTO MCIIONHCHHS),

— PErHCTpaLHS NAapaMeTPOB POXHMa DNCKTPUUCCKOH CCTH (JUIs NIPOMBIIUIEHHOTO U
MEIKOMOTOPHOTO UCTIONIHENHS);

— 1npoBOIT NpoMbILLICHHBIH HATepdeiic RS-485 ans nporpaMMHpoOBAaHNS W YTEHUS
JAHHBIX;

~ MHOTO(YHKUHOHANLHBIH BCTPOSHHbIH HHANKATOP (MCILICH ),

— DHEPrOHE3aBUCHMAs TIAMSITL LTl 110Ka3aumit HHepronoTpebnenns U npopuned Ha-
TPY3KH.

a) 6)

Puc. 7.27. KovrioHeHTsl ACKY3, BHELIHWA BUL: 8) MAKPOIPOUECCOPHDBIA CHETUIAK
anexTposHepruu ¢ hyHkuMsMU xortponsa [K3; 6) yerpoicrea copa v nepepayuy JaHHbiX
{ucrnoynuk: ABB B3M Memponuka)

Jnst co3janus pacucTHOM N TCXHUUECKOH CUCTCM YuCTa A0CTATOMHO CUCTHHKOB H U3-
MEPUTCIBLHBIX TPAHCHOPMATOPOB TOKA M HATIPSHKCHUS, HO [/ aRTOMATH3aLAM Npouecca
Y4ETa M BBITIONHEHNA AucTieTuepcknX GYHKLUHI 9TOTO 0GopynoBaHus HegocTarouHo. He-
o0X0MMO JOMONHATHL CHCTEMY YCTpoHcTBOM cOopa n nepenaqyn nanaeix (YCI). s
MHAYKUNOHHBIX CHETUMKOB ¢ MMITyibchbiMu Brixoaavn YCI1J dakTuueckn spisictes e
LUABKO YCTPOHCTBOM ¢60pa, 110 M XPAHWINILIEM NTOKA3aHUA DHCPIHH ¥ MOLHOCTH KaX 10~
o cuyetauka. [Tpu yrom nndopmauus 8 YCIJL Moker Obirb HCKaXEHA 1 TTOTCPAHA U3-32
IHEILHUX DASKTPOMAIHUTHBIX HONCH, BhI3bIBAIOHNINX HABOAKH M [TOMEXH, NIPUBO/ISILINE K
japyulenuio paboToctocofHOCTH KaHAIA NCPEadd HMITY.TbCOB,

COBpCMERHBIC TEXHONOTHHY cOOpa M HCPEIA4H jIAHHBIX TIPUBEIH K CO3JIAHMIO MTOJHO-
Thio udpossix YCTIL (puc. 7.27, §), nenons3yroniMx HPOMBILLIEHHbIE IIPOTOKONb! 00~
1eHa nauHblx. B xowie 80-x rofoB B MPOMBINLICHHBIX CHCTEMAxX PEaidbHOTO BPCMEHH
Tany WIMPOKO NPUMeHsAThes pewchust na Oase mudposoro mutcpdeiica RS-485(422),
MEUHaTbHO OPHCHTHPOBAHHOTO Ha MonobGHble 3aja4u. [Ipn ucuonwssosanuu nudposoil
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TeXHoJ0oruK cOopa NaHHBIX yCTpaHAeTcs YA3BUMOC 3BEHO, KOTOphiM sBnseTcs Y CILJ] s
CUETYHKOB C MMITYIbCHBIMHK BhiXOnaMu. OHO l1pesncTaBaser cofoil 1IpOMeXyTOUHbIH Jle-
MEHT M 3aMCTHO BJMAET Ha HaAeKHOCTb CHCTEMbt BCJIEJNCTBUE BO3MOXKHOH ITOTEPH HH-
dopmain. Ha 6aze YCI1] crposrcs ACKY 3 ¢ pacnipenenenHoii 06paboTkoi.

YCIJ] obecnevnBaeT:

— cOOp MaHHBIX CO CYETYHUKOB U AATUMKOB ITEPBUYHBIX M3MEPCHHI;

— 00paboTKy NepBHUYHBIX U3MEPEHHUH;

— BC/ICHHE apXHUBOB;

— KOHTpOJIb paboTOCIIOCOOHOCTH NIOKANBHOMN (00BEKTOBO#) CHCTEMBY;

— KOMMYHHKALKIO C BBIIECTOSILIMMH U JTOKAJIBHBIMH YDOBHAMH;

— 3AMTY OT HECAHKLIMOHUPOBAHHOTO IOCTYIIA;

— HAcTPONKY U KOHPUTYPHPOBAHHE T10]] KOHKPCTHBI O0bEKT.

[luppoBble TEXHONOTrHH MMO3BONAIOT OPraHW30BaThb ABTOMATH3AllMIO yucTa M 0e€3
npuMeHeHust Y CIIJ]. MUKponpouecCOpHbI CUETUUK ABJAETCA MONHOUEHHBIM XPaHu-
AuEeM HHGopMauuu 00 3HepromoTpebneHun, CUCTEME OCTAETCS TONBKO MepeaaTh ro-
TOBbIe 00paboTaHHbie UMQPOBLIE HaHHBIC B LEHTP JHCProydyeTa Ha BEPXHKMH YPOBEHb
obpabotku (OunuHroBas cucrema). OnHaKo, paccMaTpuBas CHCTCMY KOMMEPUYECKOIO
yucTa ¢ mo3uuui uHTerpauud B C13, HeoOX0AUMO 1IPEeyCMOTPETh HAAEKHOE pasrpa-
HUYEHHE CUCTEMBI yueTa anekTpoduepruu u CI3, uckiovaomee BMEIATENbCTBO BO
BHYTPeHHEC MporpaMMHOe obecrieueHne MHKpONpoueccopHoro cuetdynka. Heobxoau-
MOCTh pa3rpaHHYeHHUs BbI3BaHa TPeOOBaHHUAMHU OOCCIICUEHHS HEBMEMIATENbCTBA B KO-
dpPHULHEHTH U TapUHBIC YCTAHOBKH CYETYMKOB, 3a1IMThI KaHala nepeaayds NaHHbIX B
sicHTp 3Heproyuera. YCIII crioco6HO BBIMOJAHUTE pOIb LITI03a, pa3rpaHH4IHBAOLICTO
pacueTHyo yactb ACKY3 u CID.

Ha puc. 7.28 noka3aHa koHburypauns ACKY3, coOTBeTCTBYOLIAs CHCTEMC ek~
TpOCHAOKEHUS 3JaHKA, IPEACTABICHHOMH Ha puc. 5.5. B cxeMe NpuCYTCTBYIOT JBa pac-
YeTHBIX CUCTUMKA MO YKCIY BBOAOB. B JaHHOM cliyyae cHeTYMKH AOJKHBL ObITH TPaHc-
(dopMaTopHOTro BKIOUYEHHS, HO Ha koHurypauuo ACKYD cxema BKIIOUCHKS CUETHH-
KOB He BiMseT. BaXKHO MX KONUYECTBO M TEPPUTOpHANbHOE pazMcuicHHe. DyHKIHH
YCIIJ coctosT B cOope HHPOpMaHHK CO CUETYMKOB, nansHeimeil odpaboTke K nepe-
nade B ACKVYD BepxHero yposHs u B C/I9. ACKYD BepxHero ypoBHsl pemiaer 3aaaqy
cbopa niatexei (OuNUHroBas cucTeMa) B 3HcprocHabxatomeil opraHu3aunu. B cxeme
MPUCYTCTBYET aBTOMaTH3HpoBaHHOe padouee mecTto ACKYD. OHo He aBascTcsa 00s13a-
TENbHBIM, HO BXOQHUT B KOMIUIEKT [MOCTABKM 000PYNOBaHUs H NpOrpaMMHOro obecreye-
Hus ACKY3.

[Tporpammuoe obecnedyenne ACKY3 noapasnensactes Ha:

— cnyxe6Hoe [10O nns koHpurypuposanus ACKY3;

- BerpoeHHoe [10 YCIIJL;

— nmonb3oBarenbckoe 110.

CnyxebHoe [10 HeoOXonuMo Ha DTale MHCTAUISIMM CHCTEMBI M 3aHOCHT B ITaMSITh
YCIHJ] nanHble 0 CHCTEME U mapaMeTpax ydeTa (cBeaeHus o Tapudax, kodddunuenTss
tpachopmauun TT u TH u 1.1.). BerpoeHHoe 11O npeaHasHavyeHo pisi OCyuecTBie-
Husl oOMeHa gaHHBIMH. [lonp3oBaTtennckoe TTO npenctaBnseT HaubGONBIIKIA UHTEPEC C
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TOUKHM 3pE€HHUS CIYKOBl DKCIUIyaTaLlWK U 1103BOJISICT OTOOpaXkaTh NapamMeTpbl IHEPIONO-
TpeOaenus, BecTk apxubbl. [lonb3oBatensckoe I10 MoxeT pa3pabarbiBaThCs 110]1 KOH-
KPETHBIH OOBEKT.

ACKY3
BEPXHETO YPOBHS

APM ACKY3

ey

CYeTumnKn

[
i

Puc. 7.28. MNpumep npocTtenweint kondurypauyun ACKY 3D

Jns cTpykTyphl, H300paxcHinod Ha puc. 7.28, APM ACKVYD saBnsercs cepBepoM
cbopa uHpopmaruK o pexxume nektpornorpedacHus. [logknatoucuue APM ACKYD « 1o-
KaJBbHOM ceTH 0OBEKTa JIErko pellacT 3azauy cOopa u nepeayn KHHOPMALKK O PCKUME
MEKTPONOTPeOIIeHUA B CHCTEMY AMCIETUEpHU3alIMK daekTpocHabxenus. Moaudukaimu
nocrasnsgeMoro nonszoearensckoro [0 ACKVYD He Tpebyercs, 1mockonbky 0a3el naH-
HBIX [ApaMeTPOB pexuma 3ekTponorpednenus aocrymHul I10 CID. Takas BO3MOXK-
#HocTh npejsycmotpeda B I1O. Tlpu KOMMIEKCHOM MPOCKTHPOBAHHM CHCTEMbl JICKTPO-
cHaOkeHus 3aka3 nonp3oBaTciabekoro 1O gas APM e obg3atesien. Joctarodiio obec-
neuntp cTeik YCII ¢ cucremoit cbopa janubix CJ]3, pa3sMECTHTL BCIO HEOOXOMMYHO
uHpopmaiuio Ha cepepe CJII u obecrieunTs €€ nansHCHIYO 00paboTKy, BU3yannsa-
uuto ¥ apxuBauuto cpeactsamu 110 ACAY. Busyanusauus obpaboTaHHbIX 1alHBIX, Be-
NEHHE apXHMBOB M cocTaBieHue 0T4eToB B C/ID npou3BOASTCA aHAaNOrMYHO MOJIB30Ba-
TENbCKOMY TIpOrpaMMHOMY obccricueHuto, pasmeuiaemomy Ha APM ACKYD (puc. 7.29).

CucTeMBbl paCYeTHOIO y4eTa CKTPOIHEPTHH, 00eCieUHBAIOIINE B3AUMHBIE PACUCTB
MEXKY [OKYMNareleM W MpoJ/IaBLOM 3EKTPO3HEPrUH, J0MKHBI OTBE4aTh TpeOOBAaHHIM
3axoHa Poccuiickoil ®enepaunn «O06 obecnedcHUH e/MICTBA W3Mepelui». Teximue-
CKHME CPENCTBA CHCTEMbl KOMMeEpUECKOro yyeTa, B ToM uncie ACKVY D, u cucreMsl yueta
B coctaBe 00nennHeHHoi ACJTY (CJ1D) nomKHEL ObITh cepTHGHLMPOBalBL HA YTBEPXKAE-
Hue Tuma cpencts uaMepenuii. Ilo onpenencuuto, Ceprudurar 00 yTBEpKACHHHU THIA
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CpEJICTB M3MEPEHHH — 9TO JOKYMCHT, BbIaBaCMbI{ YIIOJIHOMOUCHHBIM Ha TO rocyaapcr-
BEHHLIM OPTaHOM, yIOCTOBEPSIOLINH, YTO JIaHHbIH THIT CPC/ICTB U3MEpEHHH YTBEPIK/IEH B
HOPSIIKC, NPEAYyCMOTPCHHOM JICHCTBYFOIUMM 3aKOHOAATC/ILCTBOM, H COOTBCTCTBYET yCTa-
HOBJICHHBIM TpeOoBalusM. TeXHHUCCKHE CPE/ICTBA CHCTEMbI TCXHHYECKOI'O YUCTa TakoH
ceptuduKkanny He TPCOYIOT, 110 AOKHBI UMCTh CEpPTU(QHKAT COOTBETCTBHS, TaK Xe Kak
noboe 3CKTpooOOpY;/10BaHNC U KaOCILHAS TIPOTY KLU,
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Puc. 7.29. 3kpanHbid kagp otdeTHoW hopmbl MO ACKY3
(ucmourux: ABB BOW Memponuka)

I1pu BeIGopc 060py/10BaHHS CHCTCMBI yHeTa HCOOXO0,IMMO Y/ I0CTOBCPUTLCS. UTO KOM-
TIOHEHTbI CHCTCMBI -~ HW3MCPHTEIbHLIC TpaHcopMmatopsl. cueTunkd, YCIII, ACKYD B
ue;roM, Bkmouas [1O u momeMpl, - UMCIOT cepTHUKATLI YTBEPK/ICHHS THIIA CPC/CTB
U3MEPEHUI W COOTBCTCTBYIOUIMC CCPTH(UKATHL COOTBCTCTBMA. Taloke clielyCT YUHTHI-
BaTh, YTO Ka)cJas KOHKPCTHAs JHCProCHCTEMA MMCCT CBOM YIBCPKAEHHLIN [1CpPCUEHb-
KJIACCH(UKATOP CPE/ICTB YUCTA, KOTOPbIH LETHKOM HC MOBTOPSET BCCh MCPCUEHD CPC/ICTB
yueTa, BHecclilbiX B [‘ocy1apeTBeHHLII peecTp epe;IcTB U3MCpCHUN, DTO BLI3BAHO CIIO-
JKMBLIMMHCS CBS3MMH C 3aBOJAMH-W3IOTOBHTCIAMI, HATHYMEM Y MCTPOJIOrHYCCKOH
CITyk0bl PCTHOHA KOHKPCTHOTO HOBCPOUYHOI'O 00OPYJIO0BAHHMS M PAIOM APYFHX IIPHYHH.
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[Ipn cozpanun oOvexTOBOH ACKYD HeoO0X0AMMO MOTyYyWThL TEXHHYCCKHE YCTOBHS B
NIPEANPUIATHHA DHEProcobITa,

Ilpu opranusaunu ydera HeoOX0IUMO 00ECIICUHTL MEPDI MO UCKIIOUEHHIO HECAHK-
LIMOHHUPOBAHHOTO JOCTYlIA K HCMSIM TOKa M HalIPSXKCHUS H3MEPUTEITLHBLIX TpaHedopma-
TOPOB U CYETYHKOB. BEIIONHCHUC 3THX MEp KOHTPONHpYeTes HHCIIEKTOPaMH MPEarnpH-
STH JHeprocObiTa. KoHkpeTHbie TpeOoBaHMS K Opraiu3aniy yucTa 3JIeKTpOIHEeprHH, B
TOM YHCHE IPETYNPCIKACHUIO HCCAHKIMOHUPOBANIOr0 BMELIATC/ILCTBA B LIETTH y4YeTa,
usnaratores B [1YD (ri. 1.5) ¥ perHoHaILHBIX PYKOBOIAIINX JIOKYMEHTaX (Harnpumep,
PM-2559. MHeTpykuus 110 MPOCKTUPOBAHHIO YucTa dICKTPONOTPeOIeH s B KHITbIX U 00-
IECTBEHHLIX 3AAHUSX).

7.2.2. CtpykTtypa n yHKUMMN CMCTEeMbI AuCneTyeprusaumm
3NeKTpocHabxeHuns

Cuctema gucnieruepusapnu ytekTpocnadxenus (CJ1J) npenHazHaucHa s oliepaTHBHO-
FO YIpaBiAeHHS DICKTPooOOPYAOBAHUCM CHCTEMBl JJICKTPOCHA0KEHNS, OCYIIECTBICHHS
JKOHOMHYHOI'O H 0e3aBapuifHOI0 pexnMa palboTsi, BEJICHHUS yUeTa NICKTPONOTPEOICHuS,
koHTpons [1KD u napameTpos o6opy,10BaHusl.

Ha pwue. 7.30 uso0OpaxeHa cxeMma CHCTEMbl JIMCACTUEPH3AINM DJIEKTPOCHAOKEHUSI.
Hns Gojiee JOCTYIHOTO W3510KCHHUS MaTepHalla 110 JMCIIeTYepH3aINN 1 €T0 CBSI3H C paHee
m3noxxeHHbIMH cBeaeHnaMn no COD cxema CD Hajloxkela Ha cXeMy DileKTpocHabxke-
HUA 31aHus (CM. puc. 5.5).

OnextpoobopynoBaHue CHCTEMBI 7jickTpocHalxkennss 00CITyKMBaeTes Creunalb-
HbIM KOHTpomnepom (1), BLUIOSIHAIIMM (YHKLUHK cepsBepa BBoAa/BhiBoaa. s obec-
MIEYCHUA JOCTyHa JMCIicTYepa K IpadHMyecKHM IKpaliaM ¢ MHCMOCXEMaMH CHCTEMbI
2JIeKTPOCHA0XKEHHUS YCTaHABIUBACTCS CricHHaIbHBII KoMibioTep ¢ web-cepeepoM. Un-
topManvoHHbIH 0OMeH ocyniectBiserest uyepes craijapTHble Hirepgeiicnt (RS-232,
RS-485, 10/100 Base T, FTT 10), ycranoBicHHbIE B KOIITPOIHPYEMOM 000pyIOBaHUH 110
OTKPbLITLIM HHpOpMAHHOHHBIM IIpoTokoIam (SNMP, LonTalk, MODBUS, Profibus) [30].
Jns o6opyoBaHusl, MOCTABISEMOTO KOMILIEKTHO ¢ OJIOKaMH J10KaJIbHOM aBTOMATHKH, —
MCTOUYHUKH OGecriepeboiiHoro nutaiug (9), auseiib-relepatopHbie yeTaHoBkH (10) — uH-
topManHOHHLIH OOMCH OCYIIECTBIIACTCS uepe3 cralljapTHble (IITaTHbic) uHTEepdeiicol,
ycTaHOBNIEHHbIC Ha o0opypoBainu. OObeM HH(OPMaIIMH, TIPEJOCTABISEMOH ITUM 000-
pPYIOBAHUEM, ONpEACHseTcs TCXHHUCCKMMH XapakTCPHUCTHKaMH W (PYyHKUHOHAIbHLIMH
BO3MOXHOCTIMH oOopynoBatiust MoHutopudra MBIl u JII'Y (eM. pasp. 7.1.1 u 7.1.2).
Komnbroteput CID 00bequHenbl TOKaILHOH BLIYHUCITUTCILHOH CCTHIO W MPEAOCTABISIIOT
UH(OPMALHIO KOMIILIOTEpaM, 110;1ki0YeHHbIM K JIBC u uMmeromum ctangaptHoe 11O gst
noctyna B UntepHeT (MS Explorer, Netscape Navigator). [lpegyeMoTpeHo 1o kpaiHei
Mepe OJHO aBTOMaTH3MpOBaHHOE pabodcc MccTo (APM) aucnetuepa (7), mpu MOMOLIH
KOTOPOFO MMECTCS BO3MOMKHOCTL 1IOJydaTh JaHHLIC O TapaMeTpax peKuMa W CXEMb,
CHTHAJIL! aBAPUITHONM CHTHAIM3aUHH, & TAK)KC BHOCHTL O11€paTHBHLIE N3MCHCHHS B CHCTE-
My jucrietycpusauud. Ha APM aucnietuepa oroOpaxaeTest nHpopMaus no BCEM CHCTe-
mam — CBD, CI'3, COD u cucteme yyera 2:1CKTPOIHEPIHH.
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Cuctema avcneTyepHUsanui dICKTpocHabxeHus, n3obpaxerHas Ha puc. 7.30, cocto-
UT U3 pa3HuHBIX YCTPOHCTB M 000pynoBaHHs, 0ObeauHeHHOro B cucteMy. HekoTopbie
cocTaBiAOWMe (CucTeMbl ydeta, MoHuTopuHra MUBII u JII'Y) cnocobHb neiicTBOBaTh aB-
TOHOMHO, NpOUHe PyHKUHOHHUPYIOT TONbKO B cocTaBe CJI3.

CJD umeer uepapxuuecKyro MHOFOYpOBHEBYIO CTPYKTYPY;

Ypoeens [ mepBHUUHBIE HATUHKH W UCTHONHHUTENbHBIE YCTpoiicTBa (3), U3MepHTENH
[TIK3 (4), cueTyuKH dTEKTPOIHEPrHH (5), a TakKe YCTPOUCTBA COTTaCOBAaHUS CHUTHAIOB
NEepBUYHBIX IaTYMKOB C BXOJaMH KOHTpOJTepoB cbopa HH(POpPMALIMH (Ha pHCYHKE He M0o-
Ka3aHbl).

Ypoeens 2: xontponnepbl cbopa HHpopManuH (ynanéHHble MOmYJTH BBOAA/BbIBOIA)
(2), mHTEMTEKTYabHBIE MYJbTHI U NMaHenu ynpaeiedus obopynosanvem (MBI (9), AI'Y
(10) ¥ 1.1.), ctantun monutopunra UBIL, JII'Y (Ha pucyHKe He MOKa3aHbl), yCTPOHCTBa
cbopa u nepenaun gaHHbIX (6), APM ACKY3 (8). OOMeH naHHBIMH MEXKIY 3THM YPOB-
HeM W ypOBHeM 3 ocyuiecTBiseTcs no uHtepgelicam RS-232 (422, 485) U OTKpHITHIM
CTaHAAPTHBIM MPOTOKOJAM.

Yposenw 3: cepsep (cepBepnl) Beoaa/Beioaa CJ13. Cepsep CIAD (1) conepkut cpe-
cTBa OpraHuzauuu obmeHa nHgopmanuei ¢ APM aucneruepos (7) (Ha 6a3e OKanbHOM
BBIUMCITMTENILHOH C€TH) M KOHTposutepamMu cbopa uHpopmanmy (1o 06beKTOBbIM MIK-
HaMm), a TaKXe CIeHaTN3HPOBaHHOE porpaMMHoe obecniedcHue ains cbopa U apxHBUPO-
BaHWA HMH(poOpMap¥y, noctynawomeil ot nHxkeHepHblx chcteM. Cepsep CJID nepenpaer
ONCpPaTHBHBIC [JaHHbIC MepcoHalny oOBeKkTa uepe3 apyrue HHGOPMaLHOHHBIE CETH
(YATC, cucTteMa roJIoCOBOTO OMOBELLIEHMS).

Yposenv 4: APM aucneruepos (7). Ha 3ToM ypoBHE HepapXHH Ha pabOunX CTaHHUAX
(GyHKUMOHHpYET CHenHaIn3upOBaHHOE NporpaMMHoe obecrnieteHne AJisl MOHUTOpPHHTA U
ynpasijieHus ekTpoobopynoBaineM. CBA3b Ha 3TOM ypoBHe ocymiecTsisercs no JIBC
obbexTa.

CJ13 BbinonHseT cie/ytouye odinecucTeMable GPyHKITHHU:

- obecrieynBaceT NMOJy4YeHHe ONepaTUBHOW HH(OPMAIIHHN O COCTOSHUH CHCTEMBI JIEK-

TpOCHaOXKEH U,

— oOpabaTbIBaeT TeKylLIyl0 HH(pOpMAIHIO U YIpaBiseT CUCTEMOHN TeKTpocHabxe-
HHA 31aHUA U 3TeKTpoobOpya0BaHHEM B COOTBETCTBHH C 3a4aHHBIMH PeXHUMaMH
paboThI;

— MPOBOANT AOKYMEHTHPOBaHHE M PEerucTpalyio IapaMeTpoB IpOLeccoB, NPOUCXO-
JAIMX B CUCTEME, & TaK)Ke IeHCTBHI JUCTIETUYEPOB FHEPrOCTyKOBbI;

— NMpPOBOIUT aBTOMATH3HPOBAHHbIH YUET IKCTITyaTallMOHHBIX pecypcoB 060pya0BaHuS;

— obecneunBaeT BO3MOXKHOCTb MOAKIIOYEHUS K CUCTEME JOTOTHUTENBHOTO 000py n0-
BaHMS, YBETMUEHHS TOUEK KOHTPOJA M pacmivpeHus GpyHKUUH ynpabieHus 6e3 Ha-
pymicHus pabotsr CJ13.

Bonee nogpobHo cocTtaB u comepxanue hyHkuui, Bemonasemeix CJI3, npusoadr-

csl HUXE.

B C/ID npemycMarpuBacTcs KOHTPOJb NapamMeTpoB NOTpeONseMOll 3JIEeKTpPO3IHEPTHH.
Jucnetuepusapys CUCTEMBI YUETa NIEKTPOIHEPTrUH OTAENBHO HE BBIAEIAETCA H BXOIUT B
mucneryepusapiio COD. MUkponpoueccopHbie CYETYHKH IJEKTPOIHEPTHH MO3BOJAIOT
NOJIy4yHTh B KOMIJICKCE NapaMCTpbl, Npe/IcCTaBlIeHHbIe Ha puc. 7.31:
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— 3HAYEHUS (pa3HBIX TOKOB U HAHPSIKCHUH;

— 3HAYEHMS aKTHBHOM M PEAKTHBHOM MoiilHocTcH 1o (azam;
- €os ¢ 1o (hazam;

— Y4aCTOThI CCTH;

— pacxo/1 AMEKTPOIHEPTHH,

(6abuactite NApaHETpH 3REKTPOIHEPIM > Cyerunx Anda NU1

;“""_3

WHM Awpamt TOKOS 14 HANPSHKEHII
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Puc. 7.31. SkpaHHbI Kagp oTobpaxeHus napameTpos ANeKTPoO3Hepriu
(ucmourux: 3kollpoa)

[Tokazareny kadycecTBa HJAEKTPOIHCPIHU KOUTPOJIMPYIOTCS MHKPOIIPOLECCOPHBIMH
cueTYMKaMH ¢ QyHKUMAMH KoHTpods TIKD wnu cneumainzvpoBaiiHbIMH TpHOOpaMH.
Kourposmo nopiexar [IKD, npe;ryematrpusacmbic FOCT 13109-97 (eM. pasa. 2.1.2).

[lepeuncnenHeie 11apaMcTpbl OTHOCSTCS K TIapaMceTpaM pexuma. B cucreme jucnert-
yepu3alii MOHUTOPHHTY MOJICKAT TAKXKC MapaMerpbl cxembl (puc. 7.32). Ilox tepmn-
HOM «TIapaMeTpbi CXEMbI» MOHUMAaETCs 110JI0KEINC 3aI[UTHO-KOMMYTALIMOHHBIX anmapa-
TOB W COCTOSTHWUC MCTOYHHWKOB MWICKTPOCHaO)CHUSI.

Ha mHeMocxeme ocyLUECTBISICTCS MILAHKALIMS COCTOsIHMs yeTpokceTBa ABP, Beoa-
HbIX BBHIKTIOUaTenel, obuas curiaimnzaius coctosius cexkuuit I'PIL. Jns 6onee ne-
TAJILHOTO O3HAKOMIICHHSI C COCTOSIIMCM CCKIMH WM B Ciiydac BO3HUKHOBEHHS HEHWC-
MPABHOCTEH CHUTrHAIM3aIM COCTOSIHMI aBTOMAaTHMYeCKUX Bhik:Trouate:ed cekuuid [Pl
JOCTYINHA AJIs AWCTMETYEPA NPH TCPEXOAEC K COOTBETCTBYIOMIMM DKPAHHBIM OKHAM
(puc. 7.33). Unrepdeiic ¢ nosb3oBarciem B CJD oprain3oBad 110 THIY «BCILIbIBaK0-
LIHX» OKOH, HO3BOJIsi ICpexouTh oT TPl B 1ejioM K OTAC/HBHBIM CEKLHIM M gajlee K
pacnpcAETUTCIbHBIM L[MTaM.
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Puc. 7.32. OkpaHrHbI kagp MORUTOpUHFa cocTosirus MPLL
(ucmouruk: Okollpoa)

CocCTOSIHUC 3aLUUTHO-KOMMYTAUUOHHLIX allllaparoB HHAHUUPYETCS MOJIOKEHHCM Y-
NIOBHBIX 0603HAYEHHH U J1yOiMpyeTest IBCTOBOM 3a/MBKOMA. ABapUAHOE OTKIIOUEHHE Bbl-
KITI0YATCs OTXOISILUEH JTHHUK WM TTOTEPST CeKuHMeH MUTaHUs COIPOBOKIAIOTCS aBapHil-
HOW curHanu3anvci. OncpaTUBHBIC NCPCKIOUCHUS, NPOU3BOANMBIE TIEPCOHATIOM HEIlo-
cpencreedHo Ha ['PIL, orobpaxatores 6¢3 nmojxayn aBapuitFod cHrHanmsauuu. JneraH-
LIMOHHOE YIIpaB;ICHUC HAIPY3KaMH 1IpC/lyCMAaTpUBACTCAd Kak B aBTOMAaTHYECKOM PEXHME
no nporpamme koHTpoinepa C/13, rak u 110 koman;1aM ¢ APM nucneryepa. ABTOMAaTH-
HECKOE YIIPaB/CIHHC PCallM3yCT TaK Ha3bIBACMBIA «BHPTYAILHBLIAY LHT (CEKIHI0) 'apaH-
THPOBAHHOI0 2JicKTpochabxeHus (cM. pasjl. 5.3). ANropuT™ ynpabieHHUs 3aK1aAbIBacTCs
B JHCPTOHC3aBHCHMYIO MAMAThL KOHTpouicpa cbopa nndopmauuu (1 Ha puc. 7.30). Ipo-
TPaMMHPOBAHHUC YNPABACHUA OTXOASIIMMH JTHHHUIMH, MONEKALNMH OTKIFOUEHHIO IIPH
nepexoae CHCTEMbI MIEKTPOCHAOXKEHHUsT B aBTOHOMHLIH pexuM (nutanue ot AI'Y), ocy-
weersasieres ¢ APM mucneruepa C13.

Huencrucpuzanus CbD npenyemarpuBact koHTpoib napamctpos WUbBIT (em.
paza. 7.1.1) u cocrosiHug paclipeieuTClbHbIX YCIPOICTB aHANOMHYHO AUCIICTYECPHU3ALHH
CO?. Jlncrannuonnoc yupan:icune MBI ocyniceTBascTess B paHee OFOBOPEHHDLIX CITyya-
X ¢ cOONMIEHHEM TIPABUT aBTOPH3AILHHL.
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Puc. 7.33. OkparHble Kagpbl MORUTOpPUHIA COCTOAHUA cekuunid MPLL,
(ucmoynuk: 3kollpoa)

Ha muemocxeme (puc. 7.34) ocywiccTBIBICTCS UHAMKANUS COCTOSHMI aBTOMAaTHuE-
CKMX BbiK:jtouaTened B inurax CBD. JIMcTaHUHOHHOE YNpaBICHHMC HAarpy3kaMmu (aHano-
THYHO PAILKUPOBLIMKY HATPy30K) 1IPOM3BOIUTCS 110 MPOTPAMME HITH B PyYHOM PeXHME ¢
APM puciietuepa CII3. JIMCTaHUHMOHHBIA KOHTPOJb 32 paboTol MCTOYHHKOB Oecrepe-
0OHHOrO HUTAHUS OXBATBIBAET CICAYIOILMC NapaMeTpbi PCKUMA:

-~ HANpPsOKCHUS U TOKH B (pa3ax Ha BXOJC;

HanpsuKCHUS no $ha3zaM Ha UHBEPTOPE,

- yacTory Ha Bbixoje UbII;

- Harpysky MBIT;

- TOK 3apsa Ab;

- HampsikeHuc Ab;

remucpartypy Ab;
BpeMst aBTOHOMHOM padoThi.
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Ha ckpan BeiBoauTCcs nHpopMauus o coctossHun UBII: pabora ot H6arapeii, pabo-
ta Ha 6aknace. OcymecTBasercs 3anuch (aiioB coObLITHH W MapaMeTpoB pexuMa
(puc. 7.14, 7.15).

MBI Image
40 kVA

Puc. 7.34. DxpaHHbIi Kaap MOHUTOPUHFa COCTOSIKUSA pacnpeaenurenbHbix wutos CB3
(ucmoynux: Okollpoe)

Hucnetuepusauns CI'D npenycmarpusaert (puc. 7.35):

— KOHTpOJIb HaMNpsKeHNs, TOKOB ¥ yacToThl Ha BBojie ABP /IT;

— KOHTpOJIb YacToThl Bpamenus JII'Y;

— KOHTpOJIb Harpy3KH Ha TeHepaTope;

— CHTHAJIM3AIIMIO HU3KOTO [aBIEeHUs Macna,

— CHUTHAJIM3aLHI0 eperpeBa oXJIaKaaloImeH KHUAKOCTH;

— CHUTHAJIM3aLNi0 HOPMaJIbHOM paboThI;

— BbISIBJIEHHC HEUCNpaBHOCTeH npu nycke Y,

— CHUTHAJIM3aLHI0 aBapHHHOTO OCTAaHOBA;

— KOHTPOINb HalpsKEHUS HA CTApTEPHOM akKyMyNSITOpHOH Gartapee;

— perucTpalyio ypoBHS TOIUIMBA B JONOJIHUTENLHOM bake;

- 3anyck JI[' B pydHOM peskuMe.

C APM mucnerdepa CII3 ocywecTBiseTcs QOCTYN K IEKTPOHHOMY XYpHaTy TaHe-
an ynpasnenns JI'Y. 3anuce ¢aiinoB cobeiTuii 1 napameTtpos pexuma JII'Y mpousBo-
IOUTCS aHAJIOTMYHO 3TUM neiicTBusm st MBI,
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Pwuc. 7.35. JkpaHHbLIA kagp MoHuTopuHra CIr'o
(ucmouruk: 3kollpoa)

7.2.3. TexHu4yecCKue cpeacTBa U NporpaMmMHoe obecnevyeHune

BaxkHoit ¢pyHKUIMOHANLHOM ocobeHnocThio CJID siBasiercs e€ nocTpoCHHUE 110 MPUHLHE-
1y «OTKPLITOH» apXHTCKTYpbl, KOTj1a B €€ COCTaB MOI'YT HHICTPHUPHPOBATbCS KOMIIO-
HEHTLI Pa3sNMYHLIX [POU3BOJMTCACH, paboTalolide MO pasIMuHbiM HPOTOKOJAM H
cranaaptam. [Ipu arom QynKuMOHHPOBAHUC UHTCITPHUPYCMBIX CUCTEM OCYILICCTBIAETCS
B MX IUTAaTHOM DEXMME, HC OKa3biBas B3aMMHOTO BJIMAHHUS Ha COBMECTHYIO paboTy
CJI2 B ucnom u BXogsmux B He€ cucteMm. Takas 0co0EHHOCTL CTAHOBUTCS MCKITIOUY-
TCILHO BAXHOW 1PH BKINOYEHHH B cocraB CJ1D CHCTCM KOMMCPYECKOrO YUCTa JJieK-
TPOPHEPTHH HITH NEPEXOME OT/ICAbHBIX cucTeM MoHuTopHHra (MBI, IT'Y) B aBTOHOM-
HbIi pexuM QyHKIUHOHHPOBaHUS Npu HapylueHusx B pabote cepsepa CJ1D, APM auc-
neTyepoB uik cbosix B JIBC.,
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Unudopmanmonneiii oomen B CJ/1 ocyuiecrpisiercs:

— 10 JIOKAJIbHOM BbIYMCHUTCHLIION cCTH Mexily APM auclieruepa u cepBepoM BBO-

aga/seiosia CJI0;

— 1o ccTd cOopa Aailbix W YIPaBICHUS Mexy cepBepoM BBoaa/BhiBoga CII3 n

KOHTpoJuicpaMu cbopa uubopmanun U yilpasieHus 060pyJoBaHHEM HHKEHEp-
HbiX CUCTCM.

Mudopmaimonintit obmen Mexay KoHTpo.ricpamu cbopa nHdopManumu W ynpas:ic-
HUSE 000PYA0BAIMCM HIDKCHEPUBIX CHCTEM 3/1aHHS U TEXHHUUECKUMM CPEICTBaMH 00BCK-
TOB @BTOMATH3aLHH OCYHICCTBISCTCS 10!

— peinciiHomy BHTepgeiicy («CYXHE» KOUTAKTDI);

— nocJicIoBatTeIblioMy Hirrepdeiicy RS-232 (422, 485);

— nHdopMaIMOHHON 1IMHE B COOTBETCTBHH co cTanaaptamu LonWorks MODBUS,

Profibus.

Tekyiuue nepeMcHHbIC M HAKOIUICHIIBIC J1aHIIbIC XpalsTcs 112 cepBepe BBO/1a/BbiBOIA
CII3. Undopmanus npescTaBuseres 11a Hkpaiax APM juciicryepoB B BHIAE MHEMOCXEM,
rpag¥KoB U3MEHCHUS MPOLCCCOB BO BPCMCIiH, AHAIPAMM, TCKCTOBBIX COOOIIEHHH M UH-
CAOBLIX 3HauCHUH. Bpemst o6HOBICHMS MiropMailMK 112 DKpailax Olpe/eNnsieTcs B COOT-
BETCTBHUH C flapaMcTpamMM KOHTPOIHPYCMOI'0 Texlio10rH4eckoro obopy toBaiiusi. Miidop-
mauus 06 aBapHiiHBLIX CHTHAIAX B CUCTEMC /1y 0SIMpyCTCs 3BYKOBBLIM CHIHHATIOM.

B martemarndeckoM obecuiedenun CJID NpHMCHSIOTCS alrOpHUTMb, OCYLICCTBIISIO-
lIME yHpPABJIEHUE CUCTEMAMM NICKTPOCHAOKCHUS 31aHHS B COOTBCTCTBUM C 3apaHCC pas-
paboTaHibiMH cileHapusMH. THUIOBOH cueHapuii pasrpy3ku I'PL npu nepexone cucte-
Mbl JICKTPOCHA0XKCHMS B aBTOHOMHBIN peskuM Obin paccMoTpeH B pasd. 5.3. JIjs aHaausa
kayecTBa »i1ektpodtcprun 8 C/1D HcuoIb3yioTes TaTHbIE a/iFOPHTMbL H ITPOTPAMMHOE
obecrieyeHne NPOWN3BOUTCAS TCXITMUCCKUX ¢pe/icTB KouTposiss. ObpaboTka MomyuycHHBIX
JaHHBIX Mpou3BoanTcsd 1o Mctoauke 'OCT 13109-97.

CI1D ctpouTtcs Ha 6a3c pasinylibix Texiiueckux cpeicts (puc. 7.30). B xayectse cep-
BCPOB BBO,1a/BbiBo/1A (1) MPUMCHSIOTCS HPOMBIIILICHIIBIC KOMIIBIOTCPLI, B kauccree APM
aucnietyepos (7, §) --— nepcotanbiibic KOMUbIOTCPDL. JLjist yipassichus 3jickTpoobopynona-
HUEM HPHMEHSIIOTCS KOHTPOIUTEpbl cOOpa HixhopMaIlNK U yripasiiclius (2), BKIoYast Mo,Ty-
MM BBOA4/BBLIBOJA MCKPETHBIX M aHAJIOTOBLIX CHTHAIOB (3), MOAACPKUBAIOINKC TTPOTOKOIT
LonWorks [30]. [l;19 kOHTpO:1s1 NapaMCTpOB KayecTBa MMEKTPOIHCPTHH UCTIONb3YHOTES CIIC-
UMAIH3HPOBAHHbIE MHTEUTIEKTYANIbHbIC YCTPOHCTBA (4) M MHKPOMPOIICCCOPHBIC CUCTUMKH
anckTpodHepruu (5). JIns mHTerpanmu cHeTembl yucta 1ckTpordcprun B CJ1D nmpumenis-
ercst YCI1J1 (6). Jliis KOHTPO:1S peXKUMOB paboThi 000pYAOBaAHUS UCHIOL3YIOTCS JOMOHH-
TEbHBIE «CYXHME» KOHTAKTbI {(KOHTAKTHBIC TPYIITIb), TOCICAOBATEIbHbIC HHTepdciichl UBI
(9) n MukponpocccopHbIX manenck ynpasncuus JUIY (10).

[porpammuoc obecncucnue CAD ctpoutces 1a 6ase riporpaMMHoro obecrcucHus 06-
IHCrO HA3HAUCHUS — omcpanuoniioi cucreMsi MS Windows 2000 u paborarouux roji ¢t
ynpaeiciuem MS Explorer, Netscape Navigator, a raioke 11a 6a3c moib30BaTeTbeKoOTo
1O APM aucnetucpos.

JIONOTHUTCNILHO B COCTABC CHUCTCMBI MCHO.Ib3YeTCS 1poIpaMMHoe obeciieueHue, no-
CTaBJICMOC [IPOM3BO/IMTCHIMHU /1 KOH(UIYPHUPOBAHHS TEXHHUUECKHX CPENCTB, IIpHUMe-
nsiembix B CJ139, B tom uuncsic [1O ACKYD.
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7.3. ABTOMaTMSMpOBaHHaﬂ CUCTeMa gucnetT4yepCcKkoro
ynpaBneHus dnaHnsa

7.3.1. Ha3HaueHune U cocTaB CUCTEMbI

Cucrema aucnerycpusaliui yickrpocHadxenus oobveannser Cb3, CI'3 u COJ Ha ypos-
HC MX CHCTEM MOHHUTOpHIra, cnocoOHBIX (PYHKIIMOHUPOBATH KaK CAMOCTOSITENIbHBIE CHC-
TeMmbl. OOCCHCUCHHE YTIpaBieHHs MEKTPOCHA0KCHUEM B LIEJIOM JOCTUIaeTCs HHTErPally-
cii oTaebubIX cucteM. CIICAYIONIUM 111arOM HHTETPALMHU AT ONTUMAIBHOIO YIpaBIeHHs
MHIKCHCPIIOH UHGPaCTpYKTYypoH OOBEKTa SBNsETCs co3jlanue 00beJUHEHHOH CHCTeMBI
Ancneruepckoro ynpasichus (ACIY).

HHKCHepHBIE CUCTEMBI 3/1aHUsl YHKIIMOHUPYIOT COBMCCTHO, B €IMHOM TCXHOJIOTH-
UCCKOM IIMKJIC, oOccneynBas B UTore koMopTuyo 1 6e30nacHylo cpelly Ails nepcoHa-
la M MITATHBIC YCJI0BUs (DYHKIIMOHMPOBANUS JJisi HHHOKOMMYHHKAUOHHOI'O 000pyHo-
pauusg. CornacoBaHHoOe YNpaBICHHE HHXCHEPHBIMU CHCTEMAaMHU 3[aHUs MO3BOJISET Of-
TUMANbHO U 3D PeKTHBHO 06eCIICUUTS KUBHCAEATCABHOCTS NepcoHara u padoty obopy-
J0Balus.

Komiutekcnas aBTomatusanus ydeta u o6paboTku nHGOpMauy Mo3BOISET €CIH HE
MCKJII0UMTH COBCCM OIHUOKY MepcoHala, To, o KpalHeH Mepe, B 3HAUUTENbHON CTeNeHH
MHHUMH3UPOBATDH MOCICACTBHS ITUX OLIUOOK, 1IOBBICUTEH OOIIYIO HAASHHOCTH (PYHKILMO-
IIMPOBAHHS HIDKEHCPHBIX CHCTCM.

O6wveauncnHuas ACLY aaMUHUCTPATHBHOTO 3/laHUs MpeAHa3HauyeHa s peLleHus
clIeyIOLLHX 3aaau:

- JUCTaHIIHOHHOTO MOHHTOPUHTA HHXKEHEPHBIX CHCTEM 34aHUsl C 11eJIbI0 BCECTOPOH-

Hero HaOMIoAeHHs 32 TEXHOIOIHYCCKUMH [1POLIeCCAMM, TPOUCKOSILIUMH B 3/1aHUH;

- 7 dekTUBHOTO yNpaBiIeHU HHKCHEPHBIMU CHCTEMAMH 3/1AHUS;

- cOepekeHns JHCPIroOpeCypecoB, OTPEONseMbIX B 3aHUHM 32 CUeT ONTHMHU3AIMU

ylpasjaeHus CHCTEMaMH 3/1aHuUsI.

ACJLY noikHa o6eciicunBaTh:

MOHUTOPHHT H YIIPaBJICHUE y/IIEHIIBIMH 00bEKTaMH;

— OlICpAaTHBHOE B3aMMOEHCTBUE CIYKO 3/laHUS ApPH HPOBEACHUM TNPOPUIaKTHYE-

ckux pabor;

-~ ONTHMH3AIMK YUCIECHHOTO COCTaBa M OPraHM3aLMOHHON CTPYKTYphl HepCcoHana,

00CTy»KHBAIOIIEI'0 MHKEHCPHBIC CUCTEMBI;
OTMCPATHBHYIO aJIaNTAIINIO K W3MEHCHUSAM CTPYKTYpPbI cTyx0;

~ 11ODTAIHbIH BBOJA CUCTEMBI;

- aBTOMATH3WPOBAHHBIA Y4eT MOTpeOIeHUs YHEPTOPECYPCOB;

— PErUCTPALIUIO MPOIICCCOB, NPOUCXOAIIMX B CHCTEME.

B cocran oObejiunenHoil ACIHY, npe/cTaBiICHHON Ha puc. 7.36, BXOJIAT CICAYIONINE
CHCTCMBbt:

- MOHUTOpHIITA H YIPABICHUS IEKTPOCHA0KEHUCM H OCBEILICHUEM;
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— MOHHUTOPHHTA H YIIPABICHUSA BOJOCHAOKEHHEM;

- MOHHTOPHHTA U YIIPABJICHUSA BEHTHIISALMEH H KOHIWLIMOHUPOBAHHEM;

- Y4€Ta IHEPropecypcos;

— 0€30MacHOCTH;

— MOHHUTOpHHTA U TOB.

Bceneacrue Toro uto GPyHKIMOHHPOBAHHE MHKEHCPHBIX CUCTEM 3JaHUS B3aMMOCBS-
3aHO - COCTOSHME O;IHOH MIDKEHEPHOMR CHCTEMbl BIHAET Ha COCTOSHHE ApYToH, aAMUHH-
CTPATOp 3AaHUS U CJIYKOBI IKCILTYaTaLMH J10KHBI UMETh HEOOXOAUMYIO HH(DOPMALKIO O
CMEKHBIX MHKEHEPHBIX CHCTCMaX, KOTOpbIE MOTYT OKa3blBaTh B3aUMHOE BiausHue. Mu-
(popMaLUst O COCTOSHHH HUHKEHEPHBIX CUCTEM HYyXHa Takxke aamuuuctparopam JIBC u
JAPYruX MH(POKOMMYHHUKAIIMOHHBIX CHCTEM 31aHus, 00€CMEUHBAOILIUX TEXHOIOTHYECKHE
¥ OM3HEC-IPOLECCH Oprasu3anui, HAXOAAIKUXCSA B 3JaHUH.

Hucnetuep ACIY umeeT BO3MOXHOCTh MONy4aTh MOJTHYI0 WHQOPMALHUIO MO BCEM
UHXXEHCPHBIM CUCTEMAM U peIliaeT CJICAYIOIHUE 3a1auu:

— MPOCMOTP MHEMOCXEM C aKTUBHOH AMHAMU4ECKOi HHdopMaLMeH;

— 3allpOC MHEMOCXEMBI 00BEKTA;

— 1IPOCMOTp rpauKoB U TaONUILl 3HAYCHUH U3MEPEHHBIX TapaMETPOB;

— 3aIIpOC BCEBO3MOXHBIX CIIPABOYHBIX IOKYMEHTOB (BEOMOCTH OTKJIIOHEHH OT HOp-

MaJIbHOTO PeXHUMa, APXHUBBI);

— OTCJISKUBAHUC K3MCHEHHI COCTOSIHUSL 3J7IEMEHTOB 00OpY/0BAHUS HHKEHEPHBIX
cucteM (KOMMYTALIMOHHBIX aNlapaToB, HACOCOB, 33/BHKEK, aBapUHHO-TIpeaymnpe-
JUTEJIbHOW CUIHAIKW3ALHUH U T.[.) TOCPEICTBOM MHEMOCXEM;

— [EYaTh CIIPABOYHBIX MATEPUAIIOB;

— YCTAHOBKaA W 3afipoc (paiiioB MapaMeTpoB pexHMa U COOBITUH AT COOTBETCTBYIO-
1IEH HHKEHEPHOH CHCTCMBI;

— Bblaua 3aJIaHUI UCTOTHUTEIAM H KOHTPOJIb 32 X BBIMOTHEHHEM.

O0beuHeHUe aBTOMATU3UPOBAHHBIX padO4YUX MECT pYKOBOJUTENEH M AUCHETYEp-

CKHX CJTYK0 37aHKS B CJUHYIO CCTh [IPEHA3HAUYCHO [T PEILEHMS CIIEAYIOMUX 3a8a4:

— NIOJIY4EHHE OMEPATHBHON MHGOPMALIME PYKOBOAUTENAMU CITYKO K BCETO KOMIIEK-
Ca 0 COCTOSHMM TEXHOJIOTHYECKHX CHCTEM 3/1aHuUS;

— OMNCPATUBHOE B3aUMOjEICTBUE CITY0 37aHUS MPH MIAHUPOBAHWK U NPOBEACHHH
NpopHIAKTHYECKUX H PEMOHTHBIX pabOT TEXHOIOTUYECKOTO 000PYI0BaHUS;

— JIOKYMEHTHPOBAHUE U PCTUCTPALUA TEXHOJOTUYECKUX APOLECCOB, a TAKKE ACHCT-
BHI JIUCTIETHEPOB CITyK0;

— OpraHu3ayUs aBTOMATU3UPOBAHHOIO KOMMEPUECKOTO YHETa PECypcoB (3JIEKTpO-
IHEPTUH, BObI U TEIUIA);

— OpraHu3alusg aBTOMATH3WPOBAHHOIO YUeTa IKCITyaTaALMOHHBIX PECYPCOB TEXHOJIO-
THYeCKOTo 00OPYAOBAHUS U €r0 CBOCBPEMEHHOTO TEXHUYECKOTO 00CTyKUBAKNUS,;

- pasrpaHUyCHUC MOJIHOMOYHUIT K OTBETCTBEHHOCTH CTYKO 32 MPUHATHIE PELLICHUS;

— ObICTpas ajanTaius K U3MEHEHUAM CTPYKTYpBI CiTyk0 31aHUS,

— [03TAlHOe HAPAIUUBAHUE MOILHOCTH.
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7.3.2. MpUHUKUNBLI NOCTPOEHUA CUCTEMBI

OcHoBHbIE NMPUHLKTIBI TOCTPOCHUs 00beaAuHeHHOH AC/Y:

— MCIOJIb30BaHKUE CANHON CTPYKTypupoBantoii kabenpnoil cetn (CKC) 3nanns;

- CO3AaHNE CTPYKTYPHPOBAHHON MEPapXWueCKOW CHCTEMbI yrpaBieHus W cOopa vH-

dopmarumy;
— KOHICHTpALMsl U paciipe/icieHue nHdopMaini B COOTBETCTBHH € NOTPeGHOCTAMM K
MOJTHOMOYHSIMH;

-~ KOMIIJICKCHAs aBTOMATH3aLMs yueTa n o6paboTky HHGOPMaLMH KOHTPOTBHO-H3Me-
PHUTEIIBHBIX 1IpHOOPOB;

- WHTETpalysi ¢ aBTOMATH3NPOBAHHBIMK CHCTCMAMH YIIPABICHMS ¥ WH(POPMALIMOH-
HBIMH CHCTEMaMH;
IIpUMEHCHHE 00OpY/I0BAaHHSA HWHXEHCPHBIX CHUCTEM CO BCTPOCHHBIMH (YHKI[HAMH
MOHUTOPHHI'A N YIIPABICHUS;

— yundukaums o60opya0oBaHHs W WH(MOPMAIIMOHHOTO oOecreueH s, THIH3aLUUs Mpo-
CKTHBIX peIICHHH.

O6veannennas ACIY (puc. 7.36) — pacnpejesneHsas cucTeMa, Cojcpikallas LeH-
Tpasibhblii cepep ACIY u Mosiynu pacnpeacneHuoro BBoja/BeiBoga. C MoayJsisiMu pac-
TpEJIETEHHOr0 BBOJA/BBIBOJAA 110 HH(OPMALMOHHON CCTH CBSI3aHbI TATYHKH KOHTPONA M
U3MEPEHH S, YCTPOHCTBA YNPABIEHHs y3IaMU M arperaTaMi CHCTCM MHXKCHEPHOTO 000py-
fdosanus 3aanus. [Ipu 3tom cepeep ACJIY ocHalieH mporpaMMHbIM OOSCICHEHHCM ¢
DYHKUMAMH LEHTPAJIM30BAHHOTO c6Opa AAHIBIX MOHHTOPHUHTA, HX 0GPaBOTKH 1 BBLIAUN
YIPABJSIONINX CUTHAJIOB HAa YCTPOMCTBA YIpaBIEHMs y3IaMH W arperataMi CHCTEM MH-
KCHEPIIOTO O0OPYAOBAHHUS 3/IAHMSL.

B o6weauncunoit ACJTY npucyTcTBYeT KaK MHUHUMYM OJIHO aBTOMATH3WPOBAHHOE
paodec MecTO AMcmEeTHEpa, KOTOPOE CBA3aHO MO JIOKAILHOW BBHIYHCIMTENBHON CETH ¢
cepepoM AC/1Y wiiv o BbIACICHHOMY KaHAJy — C COOTBETCTBYIOIIMM KOHTPOJIEPOM.
JTo ofccneunBaeT [10KaIbHBIH MOHUTOPHHT W YAPaBJICHHWC Y3JIaMH M arperatamu 110
KpaiiHel mMepe 0jHOH (YHKUHOHAILHO CAMOCTOSATEbHON YaCThI0 HHXKEHEpHOro 0Gopy-
Aosauus 37anus, Hanpumep ACKYD. [lonoguutensusle APM nucnetuepos, APM pyko-
BOAWTENIEH U CTallUMM MOHHUTOPHHTA cHCTEM OE30MacHOCTH CBS3aHBI MCKIY COOO0U  C
cepsepoM ACJLY no jjoKanbHOH BHIYHCITHTEILHON CETH.

ITpn paspabotke obbeaunennoit ACIY u ee aanbueled dKcIyaTaguu NpuUMens-
eTCA MpOrpaMMHOC 0OECTICUEHHE CHCTEM cOopa AaHHBIX M ANCIETYCPCKOTO YIIpaBieHUs
SCADA (Supervisory Control and Data Acquisition). [TponsBoputeneit SCADA-cuctem
J0CTATOYHO MHOI'O, B TOM YHCIIE:

— CitectScada, pa3paGotunk — kopnopaums Citect (ABCTpanus);

— TraceMode, pa3pabotunk — AdAstra Research Group, Ltd (Poccus);

— WinCC, pa3spabotunk — ¢upma Siemens (I"epmanus);

— EBI, paspabotuunk ~-- pupma Honeywell (CLLA, aBcTpanuiickoe otaesicuue);

— InTouch, pazpaGotunk — pupma Wonderware (CIILIA).

10 na 6aze SCADA-cucTeM MO3BONSACT POCMATPHUBATh B AWHAMHUYECKOM PCKUME
COCTOSIHUSL CHCTEM, 000PY/I0BaHHS U OTUEJILHBIX Y3JIOB, BHOCUTh YIpaBNsIOILUE BO3/CH-
cTBus, (HOPMHUPOBATH OTUCTHYIO JjIOKymenTauuio. Mcnomsdys rpaduueckudl pejraktop

7¥
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cnieppanuzuposantoro 110 SCADA, MOXHO c03/1aBaTh Ha 3KpaHe JUCINes MHCMOCXEMBI,
KOTOpbBIC HEOOXOMUMBI JUIsl OTOOpa)keHHs KOHTpoiupyceMbix mpoueccoB. [Ipu coznanum
MHEMOCXEM [IPOIPAMMHCT MOXET BOCIOJIB30BATHCS MOTOBHIMH dIEMEHTAMH U3 Oubino-
TCKM rpaduueckux cuMBonoB. Ecnn Oubivoreka nmakera HE COAEPXKHT HEOOXOAWMOro
3JICMCHTA, TO MPOTPAMMHCT MOXKET CaM CO3/AaTh SJICMCHT W 3aHECTH €ro B OMONHOTEKY.

Kax/plit 00HeKT MHEMOCXEMBI Ha 3KPAHC AUCIIES MOXKET ObITh MPCACTABIICH KaK Iu-
HAMMYECKHH, T.€. MEHATH LBET, MUraTh, U3MEHATH pa3Mepbl, CBOE PACHONIOKEHNE H T.A.
Hiist aToro HeoOxoauMo, utoObl 3TOT 0OBEKT ObLT CBs3aH uepe3 0a3y JaHHBIX C KOHKpET-
HbIM aJipecom B ynipasnsitowieM koutpoanepe. C nomosto I10 na 6aze SCADA-cucrem
MOXKHO 3a/1aBaTh KOMaHjibl YIpaBleHHsh KOHKPETHBIM 37eMEHTOM 00bEeKTa aBTOMAaTH3a-
UMW (HampyMep, KpaHoM, ABHTaTeNeM, 3a/IBHKKOH, BEHTIIIEM H T.]L.).

Ecin MueMocxeMa 00beKTa aBTOMATH3AIIMK HE pa3MEILAETCsl Ha OJIHOM JKPaHe Juc-
yiesi, TO MPOrpaMMHCT MOXKET CO3JaTh HECKOJIBKO MHEMOCXEM, KOTOPBIE MOTYT BbI3bl-
BaThCs ONEPATOPOM IJIsi IIPOCMOTPA MU YPABICHHsI 0OBCKTOM W BO3BpamATHCsl K MEPBO-
HaYIbHOM MHEMOCXEME WITH K JTI000# pyroii, AocTyn K KoTopoi pa3dpemen. Konndect-
BO MHEMOCXEM OrpaHMYeHO TOJIBKO O0BEMOM JKECTKOro aWcka kommsioTepa. [lpumep
MHEMOCXEM NPUBOANTCs Ha puc. 7.14, 7.32-7.35.

[Npu oTtoOpaxieHnn MHEMOCXEMBI Ha IKpaHE JUCIUIES B AMHAMHUYECKOM PEXHUME CUC-
TCMa aBTOMATHYECKH CBA3BIBAETCS C YNPABIAKIIAM KOHTPOIIEPOM WHXKEHEpHOro 00o-
py/IoBaHHMs (KOHTPOIIIEPOM HIDKHEr0 YPOBHs) uepe3 Oa3y naHHbIX. [[yis CBA3M C KOHTpON-
JIEpaMH OCHOBHBIX (PHUPM-M3TOTOBHTENECH MMeeTcs Habop apaiiBepoB juist Hanbosiee pac-
NPOCTPAHCHHBIX KOHTPOJUICPOB ¢ HECTAHAAPTHBIMHM NpoToKoNlaMi oOMeHa. B ciryuae or-
CYTCTBHSI B CIIICKC HCOOXOAMMOro ApaiBepa MOXKHO CO37aTh €ro CaMOCTOATENHHO, MPH-
MEHHWB MOCTPOUTEND ipaiiBepoB (onuus nporpammuoro nakera SCADA-cuctem).

Oneparop MoxeT HaOu0AaTh 33 TCKYIMMH 3HAYCHUAMH KOHTPOJIMPYEMBIX Mapamer-
POB, COCTOAHHMSAMH aBapHHHBIX U APYIUX OOBCKTOB, OCYIUECTBIATH MPH HEOOXOMMOCTH
pyuHOe ynpaBieHHe, U3MEHATh KOI(PQHUIIMCHTH peryinpoBanis U T.1. YHpasincHuc o0b-
€KTOM aBTOMATH3aLMH OMepaTop MOXET OCYIUECTBIATh C NOMOILUBI0 MaHHUIYIATOpA THIA
«MBIIIBY, ¢ PYHKUMOHATBHON KJIaBHATYPHI, CO CTAHAAPTHOM KJIABMATYPHl WIH CO CHICLIH-
JIBHOTO MYJIbTA YIPABICHHUS.

Jast paGoThl ¢ KOHTpOIUIEpPAMH HIDKHErO YpoBHs co3paeTcs 0aza NaHHbIX, KOTopas
HpeacTaBisieT co00i MepeyeHb aHAOrOBBIX M IUCKPETHBIX CUTrHaNoB. KaXkabli curuan mo-
KeT ObITh ONPEJICNICH KAK «TOJTBKO JUIS YTEHHUS, «TONBKO JUIst 3aMHCHY WK «JUIA YTCHHS/3a-
OUCH». DTO O3HAYAET, YTO KOHTPOIUIEPHI, IS KOTOPHIX OMPEAENIEH CHTHA «TOJBKO JUIf
YTEHHs», MOI'YT TOJIbKO MOHUTOPHPOBATH 000pY10BaKHHE, a KOHTPOJUICPHI, JIsl KOTOPBIX Off-
PENesIeHbl CUTHAJIBI «TOJBKO IS 3aIHCH» WK «JULsl YTCHHUS/3aMTHCH, MOTYT YIPABIATH WK
MOHHTOPHPOBATH U YNPaBisaTh 00opynoBaHreM. Kaxasiii cursall uMeeT cBOH ajapec, 1o Ko-
TopoMy npoucxoant odpamesne cepsepa ACJY k koHTpoiwiepy HibkHEro yposHs. Konnue-
CTBO SJIEMEHTOB B 043¢ JJAHHBIX OMPEAEIAETCA HEOOXOAMMBIM KOJHYECTBOM KOHTPOIMpYe-
MBIX M YHPaBJAIOMUX CUrHAIOB. TlepedeHs 3THX CHIHAJIOB 331a€TCsl TEXHWYECKMM 33/1aHu-
€M, ZOCTYII K 3/IEMCHTaM 0a3bl OCYIICCTBIIAETCS CO CTOPOHBI YIIPABIAIINAX KOHTPOJUIEPOB.

BHeapenue aBToMaTH3UPOBAHHBIX CHCTCM MOHHTOPHHIA W YIIPaBIEHHs NO3BOJISET T10-
JAy4HTH BIIOJHE OLLYTUMBIH 3KOHOMHUuCCKHil 3 dexr. Hampumep, ncnons3oBanmne uudpo-
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BbIX IPHOOPOB y4eTa 3eKTPOIHEPTHH IPHHOCUT 3KOHOMHIO 3% TOJIBKO 32 CYET MOBBIILE-
HUSL TOYHOCTH CHHMAEMBIX JaHHbIX. B ciyuae e npuMcHEHHs MHOTOTapHHBIX WICKTPO-
CYETYMKOB 3KOHOMHA Bospactact A0 10%. Vicmonb3oBaHue u4acTOTHBIX NPHBOAOB AAET
EXEMCCIYHYIO0 3KOHOMHIO IeKTPo3HepTHU 10 20% (MPUMCHHUTCIBHO0 K TEM TEXHOJIOTHYE-
CKMM YCTaHOBKaM, T'I¢ HCMOjIb3YyeTCAd MoAoOHLIH mpusoxn). [IpuMeHeHue CucTeM ONTHMH-
3UPOBAHHOTO MOTpeONeHN Tema (C PeUHpKYILHeH TEIUIOHOCUTENA) JaeT IKOHOMHIO JI0
30%. Hcnonb3oBanne CUCTEM YNPAaBJIEHHA OCBEIIEHHEM M OTOIUICHHEM C MPUMEHEHHEM
EIB naet 3xkOHOMMIO 110 CPABHCHUIO ¢ TPAAHLIHOHHBIME cHCTeMaMu 10 60%.

Kpome HemocpencrBeHHOH DKOHOMHWH CPENCTB, MPUMEHEHHC aBTOMATH3HPOBAHHBIX
CHCTEM MOHHTOPHHTA U y4eTa MPHHOCHT K GOJILLIOH KOCBEHIIbIH 3KOHOMHUECKHH -
(GekT noTpeGuTeNo, TaK KaK 3HAYUTCIILHO CHWKAIOTCA WITH HUCKITIOYAOTCA COBCEM
wTpadHble MIATeXKHU NOCTABIUHKY PECYPCOB 33 HAPYIICHHS [1OTOBOPHBIX 0013aTEIILCTB
(DpeBbIIIEHHE JTUMHATA pacxofa pecypca, NpeBLILIEHHE TEMIepaTypbl 0O0paTHOH ceTeBoH
BOJIbI, 3aHIKEHHC 3HAYCHUS COS( MpU NOTPeOICHHH ITEKTPOIHEPTHHA M 1p.). DTH Hapy-
LIEHHS ABJIAIOTCA CJAENCTBHEM HECBOEBPEMEHHOTO MOJIYYCHHS MoTpeduTeneM uHpopMma-
LHH O TCKYLIEM COCTOSHHUM HHXXEHEPHBIX CHCTEM, YPOBHE MOTPEOIIEHUS KOHKPETHBIX pe-
CYpPCOB W HEMOJTHOTHI FIOY4AEMBbIX AaHHbIX.

7.4. ABTOMaTuanpoBaHHasa CUCTeMa ynpasneHus
3NneKTpocHabXxeHuem

Cy1iecTByromse CpeACTBa YIIPABIEHHS HHXXEHEPHBIMU CHCTEMAMH MOXHO Pa3/ICiHTh Ha
clIeyIOlTHE IPY b

— CHCTEMBbI YAPaBICHHA CIOXHLIMH HHXEHCPHBLIMH COOPYKCHHAMH H TEXHOJIOTHUC-

cKkuMH nponieccamu (Hanpumep, SCADA-cuctemsl);

— CHCTEMbI YNPaBIIEHUA HHKECHEPHbIMU CHCTEMAMH B O(HCHBIX H XUIIbIX IIOMENIEHUSAX;

— MPOCTCHLINE CUCTEMBI /I YTIpaBleHHsA ObITOBHIMU IIPHOOPAMH B XKMIIbIX MOMCIUCHHSX.

HanGonbiuiec pacpocTpaHEHHE MONMYYUITH CHCTEMBI JUJIS YIPaBJICHUA HHKECHEPHBIMH
CUCTeMaMHK B OPUCHBIX W KWILIX noMelnennsx. K 3Tol rpynne cuctem MoxeT ObITh OT-
HeceHa mpeacTaBicHHas Ha pHC. 7.36 COBOKYMHOCTHL YCTPOMICTB, COCTABNIAIONIAS aBTOMa-
TU3HPOBAHHYIO CHCTEMY tekTpocHaOkeHus EIB.

B Egpolie nuanpyomee nojoxeHne Cpean 3TOro Kiracca CHCTEM 3aHHMAacT aBTOMa-
tusupoBanHas cucteMa EIB (Europian Installation Bus — eBpomneiickas ycraHoBouyHas
wnHa). EIB — 310 obmeeBponefckuil ctanpapt mexayHaponHoi accoumanun EIBA
(Europian Istallation Bus Association), 06beanHAIOILCH BCAYIIHX €BPONCHCKAX 11POU3BO-
JUTENEHN IIEKTPOOOOPYAOBAHNA.

Cucrema EIB npennasHauena ans ynpapieHHs pa3siHYHbIMH 3JIEKTPHYECKHMH IPH-
6opaMu, OCBELICHHEM, KAJIO3H, MEHKPOKIIMMATOM H MOXET CIIYXHTh CPEACTBOM cOopa
uH(hOpMALIHU | CPEAOii ICPEAaYH AAHHBIX AJIS NPYTHX CHCTEM aBTOMATU3AIHH.

Cuctema EIB ucnons3yer qis nepenaun KOMaH/i yrnpasieHHs U c6opa AaHHbIX BCe-
ro OAWH Kabenb («BHTas Mapa»), COCAMHAIOUMH BCe YCTPOHCTBA. DTO 3HAUUTCILHO
CHIDKaeT 3aTpaThl Ha kabenbHble coennnenns. Kabenb «BuTas mapa» sBJISETCA OAHO-
BPEMCHHO W NMHUTAIOIIKM Kabenem s YCTPOMCTB, M Cpepoi liepefaun AaHHBIX MCXKAY
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ycTpoiicTBaMu. [IuTaHue ycTpoHCTB OCylIecTBISETCS Ha MOCTOSHHOM TOKE HaNpsoKe-
uuem 24 B, uto obecneunBaeT 3eKTpoOE30NaCHOCTs U CHHXKAET BEPOATHOCTH BO3HHK-
HOBEHUS M0Xapa.

Cucrema EIB umeet uepapxuyeckyro crpykrypy. Huwxuum 3penom EIB saBnsercs
nunus (puc. 7.37). Kaxnaas JUHUS MOXET conepxaTh 1o 64 yCTPOHCTB ¢ OT/AENbHBIM
AJISL KOKAO0H JTMHMU MCTOYHMKOM nuTaHus 24 B. OrpaHuyeHHe Ha KOJMUECTBO YCT-
pOHCTB B JIMHUU OOYCIIOBICHO HAarpy304HOH CHOCOOHOCTHIO HCTOYHMKOB NUTAHHA.
MakcumasibHas JJIMHA JTUHHK He MoxeT npesbimiats 1000 M, nmpuueM MakcuUMajbHas
JUTHHA MEXKJTYy IBYMs yCTpoicTBaMK fomxkua 0bI1Th 1o 700 M, a paccTOsiHHE MEXay Hc-
TOYHUKOM NHUTaHuA U ycrpoiictBoM EIB — o 350 m. lo 12 nuauil MoryT 00beAUHATS-
CH4 B CErMEHT MOCPEACTBOM CMEIUANLHBIX YCTPOUCTB — JIMHEHHBIX COCNUHHTENCH.
BHyTpu cerMenTa TuHHH 00beAUHAIOTCA TTIaBHOH JUHUEH. 15 cerMeHTOB MOryT oObe-
nuHATHCA B cucteMy EIB nuHHeH coenuHenus cerMeHTOB, KOTOpast HMEET TaKHE JKe OT-
paHUUEHHs, KaK U1 cerMeHToB U nuuui, T.e. 1000, 700 u 350 M. dusuveckoe coenu-
HCHWE OCYIlECTRIIAeTCA 10 J11000H Tomosoruu: 38e3/a, WuHa, jgepeso. Henonycrumsim
ABJIAeTCA coefAuHEeHHe B Koubo. MakcumansHo cuctema EIB moxer coctosts u3
46080 ycTpoHcTB.
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B coctaB cucteMsl BXOUAT: yHPABIAIOIIAC YCTPOWCTBA, UCIIONHUTEIBHBIE YCTPOHCT-
BA ¥ YCTpPOHCTBA, o0ccneunBaiomne paboTy CHCTEMBI 1 PACILUPSIOIINC €€ BO3MOKHOCTH.
Bce Bxousiupe B cMCTEMY yCTPOMCTBA MOAKITIOHAIOTCS K OJOKY MMTaHMs OCTOSHHOTO
ToKa Hanpskennem 24 B 1 uMcloT pusndeckre v Jorudcckue aipeca. g odbennnenns
JMHHIT ¥ CCTMCHTOB, KaK YXC YIIOMHHAJIOCh, UCIONB3YIOTCA .IIHEHHBIE U CCTMEHTHBIC
cocauuuTenn. BMecTe ¢ GyHKIMSAMI XpaHeHNs anpecoB U OCYILECTBIECHUS UHpOpMaLK-
OHHOTO OOMCHA MKy YCTPOMCTBAMH COEAMHHUTENH MPON3BOAT TAJIbBAHMUECKOE Pa3fie-
JICHWE JIMHUH M CETMCHTOB, o0ccrieunBas TakUM 00pa3soM JIOKAIM3AHI0 MOBPEKICHHBIX
YYacTKOB B CJIy4asiXx KOPOTKHUX 3aMbIKaHUH B JIMHHIM.

HawnGorniee MHOTOUMCHIEHTIA 110 COCTABY IPYIIa UCIOJHUTENIBHBIX YCTPOMCTB U BXOJ-
HBIX YCTPOHCTB — RATUYMKOB (CCHCOPOB). DTH YCTPONCTBA MOTYT yCTAHABIUBATHCA B
MEKITOTOOYHBIX MPOCTPAaHCTBAX, HUINAX, SJEKTPHUUECKIX IIHTax. YCTpoiicTBa NpeaHa-
3HAYCHBI JUTA MOJKIIOUCHNA K OOBIYHBIM JICKTPUUYECKUM BBIKJIIOUYATENSAM, KHOMKAM, pas-
JUYHBIM AATYMKAM, B TOM 4HCIie K cricHpanbHbM aatynkam EIB. D1o MoryT ObITh natun-
KU TEMIICPaTypbl, OCBEILEHHOCTH, CHIIBI TOKA, PCIIe HANIMUMs Hanpsxelnsa v T.0. Bxoguoe
YCTPOWCTBO MPH MOJYHYEHHWM CHTHATA OT AATHYHKA WIIH yOpaBISOLIEro BO3AEHCTBAS OT
BBIKJTIOUATEIIA WIH KHOTKHA (hOPMHUPYCT TaK HA3bIBaEMylo Teierpammy. Tenerpamma co-
AepxuT wndopmanuo o6 ycTpoiicTBe, KOTOpoe e¢ mochiaiio, 00 ycTpoHcTse (rpymme),
KOTOpPOMY 73Ta TcierpaMMa fpcaHasHauycHa, 3afalinsg ¥ NpUOpHUTETH BelnoHeHud. Mc-
MOJTHATENbHBIE YCTPOHCTBA YIPABISIOT HArpy3KaMH B COOTBETCTBHH C MIOJYUCHHBIMH Te-
nerpaMMamu. McrnomHUTClIbHBIE YCTPOHCTBA TaK)Ke MOI'YT YCTaHABIMBATHCA B Pas3ivu-
HBIX MCCTax, BKJIIOYas JICKTpHAYECcKNe UThI. [IpocTeine ycTpoicTBa, Ha3biBaeMble aK-
THBATOPAaMH, MOTYT BKJIIOYATh W BBIKIIOYATH INEKTPONPUCMHUKH. bosec croxHble ycT-
policTBa MOTYT peryJiMpoBaTh TOK HArpy3kH, odccrieynBas MIABHOC pEryJIMpOBaHKE pa-
60TBI IEKTPONPHUCMHHUKOB. Bee ycTpolicTBa MOTYT ObITh MHOTOKAHAIBHBIMU, T.€. MOY-
YaTh CHTHANL W YTIPABJIAION[HE BO3ACHCTBHSA OT HECKOJILKUX JIATYUNKOB U OpraHOB YIpas-
JICHHUS ¥ YIPaBISTh HECKONIBKAMH 3JIEKTPONPHEMHKAMM.

Hakoweu, EIB Brinouaetr ycTpoHcTBa, MO3BOJAIOIIMC OCYIIECTBUTH CBfA3b (CTHIK) C
JpyTUMH HHpOpMaLOHHBIMK crcTeMamMu, Hanpumep ¢ JIBC wnn TenepoHHbIMU THHIS-
mu. B Hopmansho pexume EIB-cuctema MoxeT paboraTe aBTOHOMHO, HO IS HHCTAILIA-
LUK ¥ [ICPEKOH(DUTYpHPOBaHHs CHCTEMBI B poliecce padoTsl HEOOXO0AMMO NOAKIIOUEHHE
K kommnstoTepy. [Tonkiouenne OCyIICCTBISETCS CNEUHATbIBIM YCTPONCTBOM Hepe3 WH-
tepdetic RS-232. Mudopmaurs 0 cOCTOSHHA YCTPONCTB U JICKTPUYECKHE MapaMeTpsl,
W3MEpEHHBIE JaTuMKaMHy, nicpeiatorcsd Ha APM nucneryepa.

CrnenyeT OTMETHTD, YTO cricLuuaibHas npokianka kabens s EIB B 3panuu "e Tpe-
OyeTcs, MOCKOJBKY JUIfl 9THX LiEJIeH MOXET UCHONIb30BaThCA CYILECTBYIOMAsA CTPYKTYpH-
poBanHas kabenbuas cuctema (CKC) Bbancnutenshoil cetn u tenchponnu. Heobxonnma
NpoKIia/ika Kabess TONbKO /1% MOABO/IA BUTOH Maphl K KOHKpeTHOMY ycrpoiicrBy EIB B
npenesax OaHoro noMcIIenus.

[pumenenne cuctemsl EIB MoxeT ObITh BechbMa HIMPOKUM W HAPAIIMBATHCS 110 Mepe
€€ paclipocTpaHeHHUs Ha OONIBLIMHCTBO MHIKEHEPHBIX CUCTEM 3Aalns.

Cuctema EIB ynpasnsctcst 1OKansHO — MO CHUTHAJNY, OT JATYMKOB, KHOIIKAMH, BbI-
KITIOYaTeIiMH U LEHTPaJIM30BaHHO 10 KOMaH/aM AUCIeTYepa C ero aBTOMaTU3HPOBAHHO-
ro pabouyero mecra.



naBa 8

AneKTpOMaLUMHHbIe NOMeLUeHUs

8.1. Obwme TpeboBaHUA

[To onpeaencHuo [IpaBun ycTpoiicTBa 3ncKTpoycTaHoBoK (ITYD), anekTpoMalllMHHBIMH
nomemecHusaMu (OMIT) HazpIBalOTCsS NOMEIIEHUs, B KOTOPBIX COBMECTHO MOTYT ObITH YC-
TAHOBJICHbI NEKTPUYECKUE ICHEPATOPHI, BPAIUAIOIIKECS WU CTATUYECKHE npeobpa3osa-
TeJTH, EKTPOIBUIATENH, TPAHC(HOPMATOPDI, PacHpeIETUTENbHbIE YCTPOHCTBA, MUTHI U
NyJbTHl YIPaBIEHHS, a TAKXKE OTHOCsLIeecs K HUM BcrioMorareabnoe obopynosanue, ob-
CIIY’)KUBAHUE KOTOPBIX MPOU3BOJIMTCS MEPCOHANIOM, OTBevaromuM TpedoBanusm . 1.1
[1Y3 (cm. . 9).

B Hamem ciydae, B OsTHOM cOOTBETCTBUE C [TV, B aIeKTPOMANIMHHBIX MOMEILEHUAX
HIOMHMO TCPEYUCITEHHOTO 3NeKTpoobopy 10BaHUs MOTYT ObITs ycTaHoBieHsl UBIT u cucre-
MbI [IOCTOSIHHOT'O TOKa, SIBISIIOINUECS CTaTHYECKUMH 11peo0pa3oBaTe/isIMU, a TAKXKE OTHOCS-
ILcecss K HUM BCIOMOratesibHoe obopy/ioBaHKe (HApUMeEp, KOHMLMOHEPHI-OXIAANTEM
Bo3ayxa). [lomemmenua Ui pasMeiuerus o0oOpyA0BaHHs PE3epPBHON JUM3ENBHOH 3JICKTPO-
cranpuu (PZ13C), koTopas B o6IueM ciiyyac COCTOMT M3 oaHo# unu Heckonbkux JAI'Y u
BIJIIOYAET HIEKTPUYECKUC IUTHI U BCIIOMOTAaTe/ibHOE 000pYmOBaHUE, TAKKE OTHOCATCH K
OMII. 31u noMemeHHs OTHOCATCS K MAlUHMHHBIM 3aiaM (MalllUHHBIM 3aJ1aM SJIeKTPOCTaH-
1) U APEHA3HAYEHBI IS PA3MEIICHU NEPBUYHBIX ABHIATENCH U ANCKTPOOOOPY,10BaHHS.

DNEKTPOMALIKHHBIC MOMEIUCHUS B COOTBETCTBHHU C Kiaccupukauueil HopM HOxKap-
Ho# Ge3onacnoctu (HIIB) (Tabu. §8.1) cneyeT OTHOCHTS K MOMCILEHUSIM KaTeropuid, onpe-
aensemsix PJ1 34.03.350-98 (tabu. 8.2).

JUTs TUMMYHOM CHUCTEMBI EKTPOCHAOXKCHUS 34aHHUsl, B COCTAB KOTOPOH BXOIAT
PJI2C 6e3 nononHuTenbHbIX TorUTUBHBIX Oakos, ['PII u MBI ¢ repMeTHYHBIMU aKKYMY-
nATOpaMu, KaTeropuu rnomemeHui 6yayT ciaeayommumu: B4 — ans I'PLL, B4 — ans nmo-
mewmenuii UBIT, I' — s PJ1DC.

Onpeaenenue kateropuit OMII BakHO Ha 3Tane NPOCKTUPOBAHHUs JJIsi BbLIAYH
CTPOMUTEbHBIX 3a1aHUI MPOCKTHPOBILKUKAM CTPOUTENBHOMN 4aCTH IIPOEKTA.

B cootBetcTBUM ¢ TpeGoBaHusmu 1Y B OMII nomkHbl ObITH NpeyCMOTPEHB! CETH
MUTAHUsS MEPEHOCHBIX CBETUIIBHUKOB U 3JIEKTPOUHCTPYMEHTA, a TAKXKE MAILUH juts yOop-
KU MOMeIIeHuH. JIisl MTHTaHus fICPCHOCHBIX CBCTUNIBHUKOB JI0JXKHO MPUMEHATHCS Hanps-
’eHue He Bolne 42 B. DnekTpoMalllMHHbIE MOMEIICHUA A0KHBI ObITh 000pY10BaHbI
YCTPOHCTBaMHU AJsl MIPOAYBKH IEKTPOOOOPY10BaHUSL CYXUM U YUCTBIM CXKATbIM BO3iy-
XOM OT Fepe/IBUKHOIO KOMIIpeccopa, a TaKkKe MPOMBILUIEHHBIM NepeaBHKHBIM TbLIECO-
coM ans c6opa nbun.
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Tabnuua 8.1. Knaccudukauus Kateropum 83pbiBHON U NOXAPHOH ONACHOCTU

nomewenun no HMNbB 105-95

Kareropun
noMenteHHs

XapaKTepucTHKA BelIECTB H MaTEPHAIIOB,
HaxoaAmuxcs (o6pamaomuxed) B NOMeILEHHH

[oproune raspl, JICTKOBOCIIAMEHAIOLIMECS KHIIKOCTH C TEMIICPATYPOil BCTILILIKH 11€
6omnee 28 °C B xonuyecTse, 06pa3yoLleM B3pbiBOOMACIIBIC 1APOIa30BO3AYILHbIE
A CMECCH, [IpH BOCIIAMCHEHHWH KOTOPBLIX Pa3BHBAETCA PACUCTHOE H3GHITOYHOE JaBIICHHE
Bapuisomnoxa- B3PLIBA B IIOMELEHMH, NpeBriwatolilee 5 k[la
pooiiacHas BelliccTBa ¥ MaTepualibl, CNOCOGHbIE B3PHIBATLCA M FOPETh TPH B3aHMO/IEHCTBHH C
BOZOM, KMC/IOPOA0OM BO3AYXa WM JPYF C IPYTOM B TaKOM KO;IMUYECTBE, YTO PACUHCTHOE
M36LITOYHOC AaBIIEHUE B3PBIBA B roMelleHMH lipeBpiniaer 5 klla

Toproune 1MbUIM MM BONOKHA, ICTKOBOCITAAMEHSIOUIMECS XKHUJIKOCTH ¢ TeMIepaTypoit
b Benbiky Gosiee 28 °C, roproune )uAKOCTH B TAKOM KOIMHYECTBE, YTO MOTYT 0Gpaso-
B3psiBoiioxka- | BeIBaTh B3pbIBOOIACHBIC 11BUIEBO3AYIIHBIC MM TAPOBO3/LYLIHbIE CMECH, IpU BOCILIa~

pooriacHas MEHCHHH KOTOPHIX Pa3BUBAETCs PACUCTHOE H30LITOYHOE JIaBlieHHE B3pbIBa B MOMellle-
HuH, npespinawlyee 5 klla
B1-B4 T
oproune 1 HOI'OPIOYHE XKHAKOCTH, TBEP/IBIE FOPIOYHE H TPYAHOFOPIOYHE BCILE-
TMoxapoornacksic p TPyAtiorop ¢ » TBEP p 124 p "

CTBa M MaTCPHasibl (B TOM 4MCIIC fIBUTH M BOJIOKHA), BELIECTBA M MaTepUalibl, ClIOco6-
HbIE MPH B3aUMO/CICTBUM € BOIOH, KMCIOPOAOM BO3/yXa WIlM JIPYT € APYTOM TOpeTh
TOJILKO IIPH YCIIOBHH, YTO MTOMELICHHS, B KOTOPHIX OHU UMEIOTCS B HATTMYMU WU 06-
pallarTca, He OTHOCATCA K Kateropuam A unu b

(pa3sicrnieHue Ha KaTe-
FOPUHM PeriiaMeHTH-
pyeTCs YAEILHO 110-
»KapHO# Harpy3Koil)

HCFOplO‘lHC BEIECTBA U MATEPHAIBI B FOPAYEM, PACKAJIICHHOM HITH pACILIABICHHOM
r COCTOSIHHUH, ITPOLECC 06pa60TKH KOTOPBIX COMPOBOKAAETCA BLIACICHUEM lellHC'l‘Oﬁ
TEMIOThI, UCKP W MMIAMEHH; TOPIOYME ra3bl, )KUJIKOCTH H TBCP/ILIC BCIICCTBA, KOTOPBIC
CHIaloTCA WIIM YTUINM3HUPYHOTCA B KAYCCTBE TOILIMBA

ﬂ HCl'OplOlll/lC BE€IIECTBA M MATCPHATIBI B XON10AHOM COCTOAIMH

Ta6nuua 8.2. Knaccudukauns kateropum BapeIBHOW U NOXAPHOW ONacHOCTU
nomeweHun aHepreTuteckux obbvektos no PO 34.03.350-98

Ne n/o | Haumenosanue nomewmenuii | Yciopud npouspoicraa Kar. | [Ipumeyvanue
1 JAunsenbnas 31eKTpOCTaHUMS
L1 | ITomeuienune 6axkosoit XpaHeHuC IU3TOIMINBA C TeMrle- B bes aBapuiiHoi Bel-
JIM3eJIHOTO TOMJIMBA parypoil Benbiky Bblitic 28 °C TUIAALHH
1.2 [Ilomewenne GakoBoi XpaHeHue IM3TOILUINBA C TeMIIc- BI C aBapwuiiHOH BCHTH-
JIM3CIBHOrO TOIIIMBA patypo#t Berbiwky Bbliue 28 °C Asiuueit
1.3 | MawmvHHbIH 3201 Coxuranme XuaKoro TOrmiuBa r
2 TNomenlenus 3nckTpownToBbiX | TpyaHoroploure MarepHasibl B4
3 Mozxker 65ITh NpuHATa
[omeuicnns crauonapieix Buijcnenne Boj0posaa A | kareropus Il mpu pac
HerepMeTHunbix Ab ! A10p p pHp
4eTHOM 060CHOBaHUH
4 To e c aBaphniinoit ApTOMaTHuYeCKH it
. Briacnenune Bogopoaa it )
BEHTHIIALH e 1YCK BEHTH/ISIINK
5 [TomelieHye CTALMOHAPHBIX . .
! » P C o6uieo6MCHHON
TCPMETHYHBIX aKKyMYNATOPHLIX | Be3 Bhimenenus sogopona bl ”
o BEHTHIILHEH
6arapeii (AB)
6 TpancdopmaropHsle kamepbl
€ MaC;0HAMOTHEHHBIMU Toproine macna Bl
TpaHcthopMaTopaMH
7 To e ¢ cyxumu
lieroptoune BemecTna pi
TpaHcthopMaropamH
8 [Tomemenus c npeobpazosatein- Cucrtemnsle 6noxu UBI]
Toprouue BeileccTBa B MaJIOM KO-
HbIM 31€KTPOOGOPYI0OBAHHEM 1O~ MYeCTBE B4 | v BRINpAMUTCIIN CHCTEM
CTOSIHHOTO U MTePEMEHHOI0 TOKa TIOCTOSHHOrO TOKa
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Hlupuna npoxo/loB U paccTosiine o0Opy/I0BaHHS OT CTCH M HCCYWIMX KOHCTPYKIHH
JDOJOKHBL cooTBeTcTBOBATh [1YD. BaxHoe TpeboBaHHC 11pH 3ToM — coOMoacHHE MHHH-
MAJIBHOW HIMPUHBI 1IPOXOIA0B MEXAY JIEKTPOOOPYAOBAaHHCM M CTPOMTCIBHBIMH KOHCT-
pykuusmMu — 80 cm.

Ckeo3Hoii npoxon ycpez IMIT TpyGonpoBoaoB, coaepKalux B3pbIBOONACHBIC Ta3bl,
TOPIOYHC MJTH JICTKOBOCTUTAMEHSIIOLIMECs JKUIAKOCTH, 110 TpeboBanusam [1YD He nonycka-
cresi. DTO He OTHOCUTCS K TorutuBoliporoaM JAT'Y. TpyOonpoBoasl ¢ BOAO# He JOMKHBI
UMeTbh BHYTPH NoMeineHus (iiaHICcB, 3ajBHxeK, peBH3MH. XoJoaHbie TpyOOMpOBOAbI
JOJDKHBI UMETh 3alUTY OT OTHOTCBAaHUS, ropsiunc TpyOOIpoBoAbl — TEMIOBYK HECTo-
paeMyo M30JIAUMIO B TEX MCCTaxX, IJIe 9TO HCOOXOAMMO /IS 3alllMThI llepcoHana M 000-
pyaoBaHMsl, TPyOOIPOBOAB ~  OTIMUUTCIBHYIO OKPAacKy.

Pasmeinenne DMIT HenocpeACTBEHHO 1HOA CaHy3llaMU, BAHHAMH, CAyHaMM H T.I. HE
nonyckactes. [Tpu pasmcuicling DMIL B 10ABa IbHBIX IOMCLIEHHUSIX 11€00X0IMMO MpCAay-
CMOTPETh YCTPOMCTBO JIpeHaxka, a NpH HeoOX0JANMOCTH — - THApoH3oJsiiu. PekoMeHny-
cTcst, uToOb1 ypoBeHs 1ojia B OMIT 6bu1 Boltne Ha 10...15 cM, yeM B kopHAOpPC UITH MpH-
acraoux roMeticHusx. Ecin 9To yciioBUC HCBO3MOXHO BBIIONHHUTL, TO Al [IPEROT-
BpalleHUs NPOHHKIOREHHs Bo/Ibl M3 kopuaopa B OMII pekomeHayCTcs ycTpOHCTBO
«TUIOTHH» — 110POToB 1104 ansinonom BeicoTod 150...200 MM, 0TACIAIOIMX KOPHIOP
ot DMII [12]. ABTOpY M3BECTHBI CyYaH 3aTOIICHHS M0/IMOJIBHOTO MPOCTPAHCTBA TEXHO-
JIOTHUYCCKHX MOMCIIEHHH, yCTpocIbiX 0¢3 coOMI0/IcHUs AallHbIX PCKOMCH/IAUMH. AKTY-
aJIbHOCTB DTOTO TPebOBalKs CIACAYET U3 TOI'0, YTO B OoJbiiHCTBE ciiyyace IMII pazme-
LIAOTCS B MO BATbHBIX {I0MELICIIHAX.

DNCKTPOMAIIMHHBIC MOMEIICHNS TOMKHBI ObITL 000pY/10BaHbI TeICPOHHON CBA3BIO 1
IOKAPHOH CHTHAJIM3AIMCH, @ TAKXKC IPYTHMH BHaMH CHFHAIM3AIIMHI, KOTOPbie TPeOyIoT-
Csl N0 YCNOBHSM pabOThI.

8.2. AneKTpomMalwuHHbIE NOMeLWeHUs ANA pa3melleHun
UBI1 u cucTtem NOCTOAHHOIO TOKa

Pasmewenuc UBIT cpesiiieii v 6os1b110i MOIIHOCTH M CHCTEM MOCTOSHIOIO TOKA Tpebyer
BBIMOJHEHHS Psiga MOJAIOTOBUTEILHBIX paldoT U MCPONpPHITHH, HanpaBleHHbIX Ha obcc-
MEYEHHUC 1IOPMAJIBHBIX YCJIORHH PyHKUHOIIMPOBaHHUs dTOTO obopyosanus. IMIT ams wmc-
TOYHHKOB Oecrepe0oilioro MTalus H CHCTEM MOCTOSHHOI'O TOKA BBITOJHSAIOTCS 110 eau-
HbIM TPCOOBAHUSIM, NOCKOJIBKY Y10 000pY/I0BaliMC BBITONHEHO Ha 00LLCH HeMCHTHOH Oa3e
1 TpCOYET 0/IMHAKOBLIX YCIIOBHIT YkcruryaTaitiy. TpebosaHus k DMII s cucrem nocro-
sHHOro Toka M MBIl ocHoBBIBalOTCS Ha HOPMATHBHOH HOKYMEHTAIIMH, B EPRYIO Ouepeb
ITYD, pupMeHHBIX JOKYMCHTAX M 1a OIIBITC IKCIUTyaTaUMH ITHX YCTPOHCTB M CUCTCM.

CTpouTenbHaa NOAroToBKa NoOMeLLeHus

[Ipu BLIOOpe nmomenicHus ot UBIT 1 cucTeMbt noctosiHoro Toka Heo0X0IMMO YUHTHI-
BaTb MaccorabaputHbic napamerpsl MBIT H yc:10BHst uX TPaHCIIOPTHPOBKH K MECTY yCTa-
HOBKH (HAKJIOH JIECTIIMIL, LIMPUHY JCCTHUYNBIX N1PoaéToB, KOpuaopoB U T.1.). Haubosec
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BaXHBIM YCIIOBHEM sBJIseTCA cieaytoulee TpeboBaHue: HaknoH MBIl ot BepTukanbHOM
OCH BO BpEMs TPAHCMOPTHPOBKH K MECTY YCTaHOBKH He NOKEH npeBblniaTh 15°. OT10
BBI3BaHO TeM, UTO TpaHC(OpMaTOphl, APOCCENH, KOHAEHCATOpbl (GMILTPOB U ApYyTHE TH-
xesiele koMnoHeHTsl MBIl MoryT copBatecst ¢ kpeiuieHud npu HaknoHe. [IpH HoBoM
CTPOUTENILCTBE WITH PEKOHCTPYKIIMH 34aHUST PEKOMEHAYeTCS NPeAyCMOTpeTh Tpaccy Joc-
TaBKH 00OpYMOBaHUSI OT NOTPY304HON MAaTopMbl, 3CTaKalbl, MOHTAXXHOTO NpoEMa 10
IEKTPOMAIUMHHOrO noMeureHus. lupuua Tpaccel (HanpuMep, KOpHAOpa) J0MkHA ObITh
He MeHee 2 M. JIndThI Tpacchl HOKHBI UMETh IPY30M0AbeMHOCTE He MeHee 1200 kr u
pa3mep He MeHee 1,5%2 M.

Ynomunasiuuecs B ri. 3 UBIT Tuna sHeprernueckux MaccHBOB 00nagalor ciué on-
HUM NMPEHMYIIECTBOM, TOBOPSUIMM B TIOJIb3Y UX NpuUMeHeHus. MaccorabapuTHele Xapak-
TEPUCTHKH 3HEPTETHUECKHX MACCHBOB TAKOBBHI, YTO CIICLHAILHONH MOATOTOBKH TPacChl U
MOHT@XXHBIX MPOEMOB IJsi TPaHCHOPTHPOBKH He Tpebyerca. B cTecHeHHBbIX YCIOBHUAX
TPaHCNOPTHPOBKH K MecTy MoHTaxka 3TH UBI1 no3BonsioT nepeHocky cHIOBbIX MOyeH
M cTOeK («(peiiMOB»), Kak TOBOPAT, «Ha pykax». [IpH 3TOM OTKJIOHEHHE OT BepTHKAJIb-
HOH OCH HHMYEM He JMMUTHpyeTcs, rabapuThl ABEPHBIX NMPOEMOB AOJKHBI OBbITH CTaH-
JApTHBIMH, @ TH(T MOKHO UCNOIB30BATh MACCAKNUPCKH.

ABTOpY M3BECTHBI CJly4au, KOTAA AJsl TpaHCOPTHPOBKH BHYTpH 3a1aHus UBII 6olib-
IO MOIUHOCTH MPUXOIHIIOCH NMPOU3BOAUTD pa3b0OpKy CHCTCMHBIX OOKOB, BMEILHBASIChH
TakuM 00pa3oM B MOHTaXX KOMIUJIEKTHOTO YCTPONCTBA, YTO C TOYKH 3peHUsd HOpMAaJIbHOH
TEXHHYECKOW NMPaKTHKU HEJOMYCTHMO.,

Beicota moMernneHus s pa3MculieHds oOOpyAoBaHHs NoJDkKHA ObITb He McHee
2500 MM, pexkomenayemas BbicoTa — 3000 mm. [IBepp B DMII nomkHa UMeTb MHHU-
MasbHble pazMepsl 910x2100 MM, He UMETh ABEPHOrO MOPOTa, OTKPBIBATHCS HAPYXKY H
ObITh 000pYIOBaHa 3aMKOM, OTKPBIBAIOILMMCS H3HYTpH Oe3 Kiroua.

[loBepxHOCTH CTEeH W NOTOJIKA HE AOJDKHBI ObITh HCTOUHHKOM MCIIKOAMCIICPCHON IIbI-
nu. CTeHbl BBIKIAJBIBAIOTCS METIAXCKOH TUIMTKOH WIJIM OKPalIHWBAIOTCS KieeBoil/Macis-
HO# Kpacko# cBeTiblX TOHOB B cooTBeTcTBuM ¢ CH 181-70 «Yka3zaHus no npoexkTupoBa-
HMIO LIBETOBOI OTAENKY MHTEPbEPOB NPOU3BOACTBEHHBIX 37IaHHH NMPOMBILIEHHBIX Mpe.-
npuatuity. QOKoHuUaTenbHaA OTAeNKa NOMelleHUs N0DkHa ObITh CBETJIOTO TOHA A yBe-
JIMYeHHUs OCBElIeHHOCTH.

[Monbl noMeeHus JOKHB HMETh TOKPHITHE, He Aonyckarouee o0pa3oBaHus MbLTH
(LeMeHTHOe MOKPHEITHE ¢ MPAaMOPHOH KPOIUKOiH, MOKPHITHE METIaXCKOH ILUIMTKOH, caMo-
BBIPaBHUBAIOLIEEC CHHTETHYECKOE MOKPBITHE € XKUAKHM COCOOOM HaHECEHH).

Pexomenayetrcs yctanoBka MBIl m cucteM nocTosHHOro Toka Ha dansllmnon
(puc. 8.1). 310 no3BosseT OpraHU30BaTh PacKIaaKy U moaBoja kabenell Haumydmmm 06-
pazoM. Hanuuue cBobogHoro mpoctpaHcTBa non ¢GaiblunoloM Takxke obyierdaer ycino-
BU#A OxJaxkaeHHs. [N nokpbitis QaiblinonoB N0MKHEl BEIOMPATECA MaTepUasibl C aHTH-
cTaTHueckuMu cBorctBamu. Eciiu macca UBI1 unu cucTeMbl MOCTOSIHHOPO TOKA MO3BOJS-
eT, TO ya00HO Hcnonp30BaTh cOOPHBIA (abIUnoN U3 CTaHAAPTHLIX 3JIEMEHTOB — CTOEK
v iyt 40%40 cm. JonyctuMas pacnpenenéHHas Harpyska Ha QajibIINoN A0kHa ObITh
He Gonee 1200 kI'/M%, a KOHLIEHTPHPOBaHHaA Harpy3ka Ha cToiiky — He 6onee 300 kT
Ecnu Harpy3ka Gosbiie, ToO He0OX0AMMO H3rOTOBJICHUC PaMbl U3 CTAJILHBIX NpOodHIei.
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Puc. 8.1. PaamelyeHue UBIT Ha dhanbwinon (ucmoyruk: IMV)

Ha puc. 8.2 u3oOpakeHo pasMelleHHe CHCTCMBI NOCTOSHHOIO TOKa B CHENHAJIBHO
000pyn0BaHHOM 3NIEKTPOMAIIMHHOM noMelienud. Ha nepenxceM nnaHe Haxonasdres ak-
KymynstopHsle Oatapen (AB) u Oatapeiinble pa3smbikatend. AB MMelOT 3HauHTENbHYIO
Maccy ¥ pa3MerieHbl Ha pamMax M3 ABYTaBPOBOTro ctajbHOro npoduna. Kabenu smexrpu-
YECKHX COCOMHEHHMH C BBINPAMHMTENSAMH H YCTPOHCTBaMH pacrpenesieHHs NOCTOSHHOTO
TOKa pa3foxkeHs! noa Qansiinonom. Ha 3aaHeM nilaHe HaxoaATcd mIKadbl BblMpAMHTE-
Jeil U yCTPOHCTB pacnpce/IcneHHs NoCTOSHHOro Toka. Bee MexOIi0uHble cocAMHEHHS TaK-
K€ BbIBCAEHBI 101 QaybIINOL

Puc. 8.2. PaamelleHne cucTeMbl NOCTOSIHHOIO TOKa (ucmoyruk: APC)
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Pasmewtenve UBII 1 cucteM nocTosHHOIO TOKa HEMOCPEACTBEHHO HA MOy BO3MOX-
HO, HO TpebyeT npowiianky kabelei, yKiIaapIBacMbIX Ha KOHCTPYKIMAX TI0 CTeHaM H To-
Tonky. HobxomMMo OTMeTHTh, 4TO B MOMEIUEHHH pa3pellaeTcst MPOKIaablBaTh TOIbKO
KOMMYHHKALHH, HETIOCPEACTBCHHO OTHOCAUIMECS K YCTAaHOBJICHHOMY B TIOMeUeHHH 000-
PYAOBaHHIO.

TpeﬁoBava K BeHTUNAUnMn n KOHGUMUMOHUPOBAHUIO

HnurtenbHas pabora UBIT u cucTeMbl NOCTOAHHOrO TOKA IIpH MOBBILIEHHOH TemIepa-
TYpC OKPYXaloiero BO3AyXa BbI3bIBACT BBIXOA M3 CTPOs aKKyMyJsTopoB. [Ipesbiule-
Hue nopora tennoBoi 3aumtel UBIT npuBoauT K nepekiioveHnIo cucTeMbl Ha baiinac
n norepe ¢ynkunn 6ecnepeborinoro anckrpocHabxkenus. Ilpu oTkase oxmaxaeHHs
Temneparypa B nomewennu 3a 30...40 Mun Bo3pacraer no 35...40 °C. [lod>ToMy KOH-
OMUMOHEPDl JOMKHbI obecneunBaTh KpyriiocyTounyw pabory 365 nuxeii B rony. Kon-
aMuMoHepbl, obcnyxuBatomue cucteMsl MBI, sBnsiorcs Hauboxrce cnabbiv 3BeHOM B
TEXHOJIOTMYECKOH 1enodYke. ITH ycTpoicTBa MeHee HanexHbl, yeM UBII, Ho HaxonaT-
csl B €AMHOM TeXHOJOTMYeCKOH Leno4YKe W AODKHBI UMCTh JHOO pe3epBHpOBaHHUE, JIH-
60 cneunaspHOE HCMOMHCHHE. Bo3MOXHO npuMeHeHHe ABYXKOMIIpecCOpHbIX (0TKa30-
YCTOWYHMBBIX) CHCTEM KOHAMUHOHHPOBAHMSA WM ABYX CHCTCM KOHIAMUHOHHPOBaHMA,
0J1HA U3 KOTOPBIX NO/DkHA ObITh pabouel, npyras — pescpBHoOH. [To cBouM ¢yHKuHO-
HalIbHBIM BO3MOXHOCTSIM CHCTEGMA C Pe3CPBUPOBAaHHEM M IBYXKOMIIPCCCOPHAs CHCTE-
Ma PaBHOLICHHBI.

[Ipu poccuiickoM KIMMaTe CyueCTBYET KONIM3HMs, KOrJa HCOOXOIMMO OXJaXaaTh
noMelueHus 3uMoi. Ecinu HeBo3MoxHO obecrieunts TpeOyeMbic KIMMaTHYECKHC Mapa-
MeTpbl cpeacTBaMH 0011e0OMCHHOM BCHTHIIALIMM, TO MPOCKTOM CllefyeT TIpeayCcMOTpeTh
paboTy KOHIMLMOHEPOB B 3UMHHMX YCJIOBHSAX, IS 4ero Mx BHelIHue OJI0KH (KoMmpecco-
pbl) PasMeNIalOT B YepAAYHbIX TOMEIIEHHAX, MAIIMHHBIX 3a1aX BEHTH/IISUMOHHBIX CHC-
TeM, CTIeLHAIbHO TIPUCTIOCOOIEHHBIX NOMELIEHHIX H KOMIUICKTYIOT CHCTEMaMH TIoorpe-
Ba KapTepa.

B nomewenun UBIT 1 cucteM NOCTOSHHOTO TOka HCOOXOAMMO NMpPeayCMOTPETh CHC-
TEMY KOHIMUHOHHPOBaHHs, obecneunBaouyro B obueM citydae remneparypy or +18 1o
+25 °C ¥ OTHOCHTEIBHYK BHaXHOCTb He Oonee 95% Oe3 konaeHcata. Okpyxaroiasn
TeMIepaTypa M BIXHOCTb JODKHBI H3MEPAThCS Ha paccTosHUM 1,5 M OT ypoBHS nona
0pH BK/IIOYEHHOM 000pYI0BaHHH.

[IpMeHeHHC MPOMBILIIEHHBIX CHCTEM KOHIMUHOHMPOBAHHWS WM MPOMBILIICHHBIX
kumartndeckux cucteM (ITKC) Gonee nmpeanodTuTenbHO MO CPaBHEHHIO € OBITOBBIMH
cucTeMaMHu. bpITOBOE M nMpoMbIIUTeHHOE KOHIHIIHOHUPOBaHHe OTIMYAIOTCS KaK TI0 3a1a-
4aM, TaK M N0 TEXHHYECKHM CpeAcTBaM. B nosnb3y npuMeHeHUs MPOMbIIUIEHHBIX CHCTEM
roBopuT cieaymwoiuee [31]:

1. IIpoMbiLiIeHHbIE CHCTEMBI MOJIEPXKUBAIOT 3a1aHHbIE 3HAUEHHS KaK TeMIIepaTyphbl,
TaK M BJAAXHOCTH. BbITOBBIE CHCTEMBI, KaK MPaBHIO, QYHKUUSIMH TIOAACPXKAHHS 3a/1aH-
HO# BaxkHOocTH He 001aaat0T, MO0 OHY NPUMEHEHB! B JOPOTHX CHCTEMAaX KOMQOPTHOro
KJIMMaT-KoHTpoIs. B 3aMknyTOM npocTpaHcTBe paboTa OHITOBOr0 KOHIMLMOHEpA [IPHBO-
IMT K OCYUIEHHIO BO3/yXa, 4TO HeOIaronpusaTHO CKa3blBaeTCs Ha paboTe NeKTPOHHKH,
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MOCKOJbKY MOBBIIIACTCS PHUCK NEKTPOCTATHYECKHX Pa3pANOB, a TAKXKE BOIMOXKHO YXYi-
LIeHHE yCIIOBHH AN U3OMATIHH.

2. IocTosiHHas paboTa CUCTEMbl KOHAMIIMOHHPOBAHHS [IPEyCMOTpPEHA TOJNBKO Js
npoMmblLIeHHOTo 00opynoBanus. Cpeaxee BpeMs 0e30Tka3HOoH paboThl MPOMBILIIEHHBIX
cucrem 4-4,5 rona, 6brroeeix cucreM 0,5-1 rog {31].

3. [pu "u3ko# remncparype HapyxHoro Bozayxa [TKC Moryt pabotath B pexuMe
CBODOAHOIO OXJaXAEHUS — - HALPAMY10 0e3 HCNOJIb30BaHU KOMIpeccopa. TakoH pexuM
He TpebyeT cncunaibHbIX Mep no obccneyeHUo paborocnocobHOCTH CHCTEMBI MO CpaB-
HEHHIO C OBITOBBIM 000PY10BaHHEM.

4. TTo pany napamerpor [TKC npeBocxogst ObiToBbic cuctembl (KII/I, 3¢pdexTus-
HOCTb OXJIXJeHHS).

[pyMeHeHe MOIIHBIX KOHJIMLHOHEPOB-0XIaquTeiied MoxceT noTpeboBaTh IPOKIaj-
KM BO31yXOBOAOB AJI paBHOMEPHOTO OXJIAXIEHHUS BHYTpH 1oMcineHus. Lenecoobpasto
packiagKy BO3AyXOBOJ[OB OPIraHH30BaTh 101 (QajbiliNoNaMH C MOABOAOM OXJIAXIACHHOTO
BO3ayxa HenocpencTBeHHo noa cuctemubic 6noku HBIL. Tlpu ucnosib3oBaHuu koHau-
UMOHCPOB C pasMellicHHeM BHYTpeHHUX O;10KOB Ha cTeliax M 110TOJIKe clienyeT u3berarb
MX MOHTaxa HaJ cHcTCMHBIMH Onokamu MUBIL. TpyOku /g orBOAa KOHIEHCATa HE JIOMIK-
Hbl HMETb CTHIKOB,

B0o3MOXHO npuMeHeHHUC KOMOMHHPOBAHIbBIX CHUCTEM - — KOHIMIIMOHEPOB-OXIaI1Te-
Jei v cucTeM oOieobMenton BenTunauuy. Mcnoab3oBatue obimeobMenHoi BeHTHAA-
UMK JOMxHO 00CCreunBaThCs OCYIIEHHEM BO3AYXa M Cro OYHUCTKOH OT nbind, Obmen
BO3xyXa B 3aBucuMocTd oT momHoctd MBIl cocraBnser 500...2000 M’/d4 Ha OZHO yCT-
poiictBo. B TermnoBoM pacuete He0OXOQHMMO YUHTHIBATD, 9TO TetutoBbiaeneHue UBIT npn
Harpy3ke 100% cocrasnser okoiio 10% ot ero mownoctd. TouHbic HCXOAHBIC AAHHbIC
MO TCIUTOBbIACICHHIO JIJIsi NPOCKTHPOBAHHUS BEHTHIIIUMH M KOHIHUIIHOHHPOBAHHUS MPUBO-
JATCS B TCXHMYECKUX XapaKkTepucTikax obopynoBanus (CM. NPUIIOKeEHHE 2).

TpeboBaHus Kk ocBelLeHNIo

B nomcmenusx UBI1 u cucreM nocTosHHOIO TOKa A0JKHO ObITh obecnedeHo OCBelleHHUE,
JOCTaToYHOE JUIS PEMOHTHBIX W HaJlalo4HbIX padot. [IpH HajiHYWKM HECKONbKHX OCBETH-
TENbHbIX KOHTYPOB HEOOXOIMMO NMPCAYCMOTPETh BO3MOXHOCTb UX MEPEKIIOUEHHUS H pery-
JMPOBAHHsI OCBEILICHHOCTH MO30HHO. lleny ocBeieHHs He JOMKHBI MOAKIIOYAThCs K pac-
NpeaeNUTEeNbHOMY LIMTY, HCTONb3yCMOMY i NIeKTPOCHAbkeHHs APYTrux noTpebureneii.
OcBeEHHOCTD 110MEICHHS, H3MepeiiHas Ha PaCCTOSHHH OHOTO MeTpa HaJ MOJNIOM, A0JIK-
Ha cocTaBnaTh He MeHee 400 mokc. O6g3aTenbHO 1OMKHO OBITH 11PeAyCMOTPEHO aBapHii-
HOE OCBEIEHHE OT aBTOHOMHbBIX MCTOYHHKOB. [[ciecoo0pa3to BbINONIMTE aBAPHIHOE OC-
BeweHne DMIT mommbix MBIT ot cetu Gecniepeboiinoro anextpocHabkenus. ABapHiiHoe
OCBellCHHE B DTOM CIlyyac BBIMOJHICTCS Ha JaMMax HaKalWBaHHs, HE BHOCAILMX HHKAKHX
UCKaXCHHUH, 8 MOIITHOCTb JIAMIT HAa HECKOJIBKO NOps;IKOB Hike MouiHoctd ChD.

TpeboBaHusA Kk noxapHoW 6e3onacHOCTM U OXpaHe

[Momewenue UBIT nomkHo ObiTh 060PYAOBAHO MPOTHBONOKAPIIOH CUTHANU3ALKEH U OC-
HAINEHO YTJIEKUCIIOTHBIMH MM MOPOINKOBLMH OTHETYLIMTENIMU. PckoMeHayeTcs ocHa-
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wenune nomewtednst UBIT ¥ cucreM HOCTOSHHOTO TOKa Ta3oBOi CHCTEMOH aRTOMaTHue-
ckoro moxapotymenus. [Ipumerenne Ab ¢ 06CTyx1HBaeMbIMH HErCPMCTHYHBIMH aKKY-
MyJIATOpaMH He spasercsa THMUYHbIM Jid UBIT 1 cucteM nocTosHHOro ToKa B COCTaRe
CHCTEM 3JNIEKTPOCHAOKCHUS aJMHHHUCTPAaTURHBIX 3JanHii. B ciyuyae ux wcronmb3oBaHus
ciemyer oOecrieunTh PORECACHHE CIICLMATLHBIX MEPOITPUATHI MO B3PHIRO- U MOxkapode-
30MacHOCTH B COOTBETCTRMM ¢ Tpeboranusmu HIIb 105-96, PJ] 34.03.350-98 u ru. 4.4
[TY3. Kateropuu B3pBIBHOH M MOXKAapHOH OMACHOCTH MOMEILEHHUH PH ITOM yCTaHABIH-
BAIOTCH B 3aBHCHMOCTH OT HaJIM4YMs aBapuHHON U 001eoOMeHHOH ReHTHIISAUMH, Hanps-
KEHHUS eqMHUIHOTO AKKYMYJIATOPA U HEKOTOPBIX JPYTHX YCIOBUI M MOTYT OTHOCHTBCS K
kateropusm A, Bl, /I (taba. 8.1, 8.2).

IMomewenue UBIT nomxHo 6b1Th 000pYNOBAHO OXPAaHHOM cuUTHaMM3alHeld. PexomeH-
AdyeTcs MpUMeHeHHe CPEACTB OrpaHu4eH s JOCTYIa.

TpeGoBanuna k npoBeaeHnio pabor

[Topsizok npoBeneHus paboT Mo MOArOTORKE MOMeEeHHs i MOHTaXxy 000py/I0BaHHS 10NT-
’KeH OBITb COIIacOBaH B MOCIENOBATENbHOCTH, MCKIIOYAOUIEH CTpOMUTCIbHbIE paboThi
MpH ycTaHOBIeHHOM obopynoraHud. B obmeM ciydae mociienoBatenbHOCTh paboT
JOOJKHA ObITH TAaKOBa:

— oburecTpouTenbHbie paboTH;

— yCTpOHCTBO pabouero ocreeH s, yCTAHORKA aBAPHUHHBIX CRETUIIbHHKOR;

— ITPOKJIAAKa BO3yXOBO/IOR;

— yCTpOHCTRO danplnona;

— YCTaHOBKA BHYTpEHHHX OJI0KOB KOH/IUIIMOHEPOB-OXJIaaHTelNel;

— YCTaHOBKa NIEKTPHYECKHUX LIUTOB;

— packiagka kabenei;

— yCTaHOBKa BCIIOMOTATENbHOTr0 060pynoBaHus;

— yCTaHOBKa OCHOBHOTO 060pynoBanust — UBII u cuctem HOCTOAHHOTO TOKA.

8.3. NMomelweHuna ana pasmelweHua Au3enb-reHepaTopHbIX
YCTaHOBOK

[Mocne BbIGOpa mapamMeTpoB pe3epBHON AM3ENb-3JEKTPOCTAHLUH CIedyeT TOATOTOBHTH
miad pasmentenus. [Ip1 9ToM HyXHO yuuTHIBaTH crieaytoiye daxkTopsr [32]:

— HEoOXOAMMOCTh ISt o0ecITeueH us IOCTyMa v 00CTyKHBAKHUS;

— HarpysKy Ha Iol;

— BUOpauuio, repeapaeMyo 31aHHI0 M Ha MO,

— BEHTHIILMIO TOMELIeHHUS;

— pacrionoxeHue TpyOorpoBOAa 7S BHIXJOMHBIX [A30B ABHTATENs H CTO H3ONALMIO;

— ypOBeHb IIyMa;

— CrIoco0 OXNaxJeHHs ABUIATEINS;

— pa3Mep ¥ MeCTO pacrioliokKeHHs TOINTHBHOTO 0aka;

— [mapaMeTpbl ABIMHOCTH W H3JTy4eHHid.
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PesepBHyto aM3enbHY10 3ICKTPOCTAHLHMIO MOXKHO pacnoiarars B MojgBasie, Ha Mo0om
JTaXe 37aHusA, B IPUCTpOike, Ha kpblie. OOLIYHO A1 SKOHOMUHU W ynobcTBa obcnyxu-
BaHHs DIEKTPOYCTAHOBKY PAcloaraloT B MOABAILHOM MOMeieHHH. YacTo pasmemteHne
PID2C B moaBasic coBMeluaeTcs ¢ HOA3EMHBIM TapakoM, HO B OT/I€JIbHOI BBITOPOJIKE.

[Tpy HCOOXOAMMOCTH PAcMONOKEHHUS IEKTPOYCTAHOBKH CHApPY»H 3[aHHS ClIeayer
TIOMECTHTL €€ B KOHTCHHED HITH 3alUTHBIN KoXyX. KoHTeliHep M KOXyX Clly»aT He TOMb-
KO UIS 3aIUThl DJICKTPOYCTAHOBKH OT aTMOC(epHOro BO3AEHCTBHSA, HO M BBIIIOJIHAIOT
DYHKIHIO 32U Thl OT HECAHKIMOHHPOBaHHOTO nocTyna. Mcrmonvenue JIIY B konTeliHe-
pe WM KoXkyXce (CM. pasa. 4.2), kak MPaBUIIO, ABJAETCS KOMIUIEKTHBIM, HHBIMH CIOBAaMH,
B KOMIUIEKTE ITOCTABKH pellieHbl Bce HeoOX0AMMbIe 3a7auy 110 OPraHH3aliii HOPMAaJILHOM
paboTbl YCTAaHOBKH M COCTaBISIOWHE KOMIUIEKT KOMIIOHEHTHI HE TpeOyCT MOHTaxka Ha
obbekte [33].

[IpyMcHeHHC YCTAaHOBOK OTKpBITOrO HcmojiHeHus TpebycT mpoektHpoBaHus DMII
s pasmeuiendss PIIDC. D1o aBngcTCS OQHMM M3 OCHOBHBIX 3TAflOB CO3AaHHUS CHCTEMBI
rapaHTuiiHoro »iextpocHabxeHus. [lpu 3TomM nomkHBI OuITh obecredeHbl ClcAyIOWHe
YCTOBUS:

— BEHTHIIALMA MALIMHHOrO 3aj1a B paboucM M XK aymeM pexnme AT'Y;

— 3aMTa YCTAHOBKHU OT BO3AEHCTBHUS BHEIIHCH cpelbl, B TOM 4HCIIe OT aTMOCHEepHBIX
0CaJKOB, UPE3MEPHO BLICOKMX MM HU3KHUX TEMIEPATyp, MPAMbBIX COTHCUHBIX JTyded
¥ BO3MOXHOI'O MPOHHKHOBEHHs BOABI IIPH CE30HHBIX MABOAKAX HIIH JIMBHAX;

— 3a|{MTa YCTAHOBKHM OT MPOHMKHOBEHHWS BO3AYIIHBIX NMPHMCCEH M B3Becei, B TOM
YHCJIC TLLTH, AIMA, KOMOTH, BBIXJIOITHBIX TA30B, XHMHYECKHX BELICCTB H Ap.;

— orpaHHYeHHe JIOCTYMa MTOCTOPOHHUX JIMI] B MOMELIEHHe MM Ha TEPPUTOPHIO, THE
YCTAaHOBJIEH JU3CNb-TEHEPATOP;

~ nipu pasMelitedud JITY Ha OTKPLITHIX MUIOWAAKAX ClEAYeT NpenyCcMaTpUBaTh MpH
3aKka3e 00OPYNOBAaHWS 3aLIMTHLIH KOXKYX HIHM KOHTEHHCP; KOXYXH TaKXKC MOTYT
ObITh TONMC3HBI AJiI OFPAaHHUCHMS YPOBHS IIyMa MpH YCTaHOBKE arperara B IoMe-
IEHHH WIIH 32 ero IpeACIaMH.

NoaroroBka (hyHaameHTa

Bce arperatul 'Y (aBurarciib, reHcpaTop) pacnoiokeHsl H CMOHTHPOBAHbI HA JKECT-
KO McTajiM4ecKoH pamMc (CTaHHHE), ABasgwowenca ocHoBaHueM JI'Y. Ilpu MoHTaxe
YCTAHOBKM OHa JNO/DkHA OBITh )KCCTKO 3aKpeIlieHa Ha CHCUHAIbHO MOATOTOBJEHHOM
¢yHaamente. KperieHye npoM3BOAMTCS C MOMOMIBLIO AHKEPHBIX OONTOB uepe3 ycTaHo-
BOuHbie OTBepcTHs ocHoBaHua JII'Y. Haunydiium ¢yHnaMeHTOM 1is BHYTpeHHeH yc-
tanoBku [AI'Y sBiasercs xenezoberonHas niuuta. OHa obecreuuBacT xecTKYO OHopy,
IpcaOTBpalnaeT Npoccaaiye arperara v pacnpoctpaHeHde Bubpauuil. J{nuHa u wmpu-
Ha (yHaaMeHTa JOKHBI COOTBeTCTBOBaTh rabaputam 'Y, a rmy6uHa po/mkHa OwiTh
He menec 150...200 mM. TTOBCPXHOCTb 3eMJIH HIIH M0 [TOA HUM IOJKHA ObITL crieuy-
abHO MOATOTOBJEHA W 00J1aaTh Harpy304Hoi cocoOHOCTLIO, BElAEpXKHBatoweH Mac-
cy ¢yHaaMeHTa ¢ arperatoM. KoHcTpykuuu 3aaHU# ROMKHBI BBIAEP)KHBATL HAarpysKy,
COOTBETCTBYIOINYIO Macce pyHmameHTa, 060pya0BaHHs, JOMOTHUTENLHBIX MPHHALIIEK-
HOCTeH M MaKCHMaJILHOTO 3aIaca TOIUIHBA.
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[Ipu cywmiecTBOBaHHH ONACHOCTH NPOHHKHOBEHHS BO/Ibl B NOMeELIEHHE DKCILTyaTalluH
ATY (HanpuMep, npH ycTaHOBKe arperata B KOoTellbHOW) QyHaaMeHT 10KCH OBITh MpH-
MOAHAT Hax ypoBHeM nona [34].

Ina sddexruBHoro oxnaxacuus JAT'Y, a takxke cBoOOJHOTO 10CTYyNa K Cro OCHOB-
HbIM y37naM s oOcnykuBaHHsa arperata CBoOOAHOC MPOCTPAaHCTBO BOKPYT arperara
JOIDKHO ObITh He MeHee 1 M o nepumertpy u 1,5 M cBepxy. IIpu monTtaxe AI'Y B 3akpbi-
TOM MOMeLeHHH HeoOX0MMMO peaycMOTpeTh cBOOOIHYIO Tpaccy i AOCTaBKH arpera-
Ta K Mecty Oyaywie# sxkcnnyarauuu. B cnyyae orpaHMYCHHOTO MPOCTPAHCTBA BO3MOXKHO
UCTONB30BaHHe CbeMHbIX (Pa300pHbIX) ABEPHBIX GIIOKOB HIIH OKOHHBIX POEMOB.

OrpaHunyenne BubGpauumn

Jlns orpaHWuCHMs MeXaHMYecKHX BHOpauuit npu pabore /BUraTens au3elib-reHeparop
cuabxen aMoprusaropamu 1 (puc. 8.3). AMopTH3aTOPBI arperaTtoB Maloi H cpeHeH MoLl-
HOCTH PacrojiokeHbl MeXY YCTAHOBOYHBIMH OTIOPaMH ABUTATeNs U TeHepaTtopa U paMoil.
[Tpu MoHTaXEe NpOU3BOANTCS MCCTKOe coequHerte pambl 'Y u GetoHHOro dyH/IaMeHTa.
B musenb-reHepaTopax Ooibloi MOIUHOCTH ABUTATENb U FEHEPATOP KECTKO 3aKPCIICHBI
Ha OCHOBaHHMH, 2 aMOPTH3aTOPbl MOCTABIAKTCS OTAENbHO. X ycTaHOBKAa MPOW3BO/IMTCA
MeX1y CTaHHHOH 1 6eTOHHBIM QyHaaMeHTOM npu MoHTaxe [IT'Y Ha Mecto [34].

Puc. 8.3. OnemeHTbl orpaHuyenus Bubpauun Y (ucmovnuk: F.G.Wilson)

B nobom ciydae arperat goiikeH ObITh HaleKHO 3aKkpemnjeH Ha (yHIamMeHTe A
NpefoTBPALLEHHS €ro MepeMeleHHit Bo BpeMst paboThl, B CllyyasX KOPOTKHX 3aMbIKaHHi
U BHIXOZA M3 CHHXpoHHM3Ma. [l yMeHblueHHs BUOpaunii Takke npeaycMOTPeHbl THOKHE
COCAMHEHMs TOMIMBHBIX TPYOOMPOBOAOB, CHCTEMbl OTBOJAA BBIXJOMHBIX a30B (CHJIb-
doH 2), BbINyCKHOTO BO3AYXOBO/Ja PaaMaToOpa OXJIaXAeHHs 3, 3NeKTPHYSCKUX CHIIOBBIX H
KOHTPONbHBIX Kabellei, a Takxke APYTHX BHEIIHHUX BCMIOMOraTeNbHbIX yCTPOHCTB.
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OxnaxaeHwne n BeHTUNAULMUA

Bo3ayx, nocTynaromuii B kaMepy CropaHus ABUrarens, A0JKCH ObITb OUMIEHHBIM H KaK
MOxHO Oonee xonogHsM. OOBIYHO 3TO BO3AYX, HEMOCPEACTBEHHO 3a0MpaeMblil U3 roMe-
IEeHUd M M[OCTYHAKIUMi B JBHUraTellb 4cpe3 YCTAHOBJEHHBIH Ha HEM BO3AYLIHBINA
¢Gunbrp. MHOTAa NPH BHICOKOH 3aNbUICHHOCTH, 3arpsS3HEHHOCTH WM BHICOKOW Temiepa-
Type BO3AyX BOKPYT arperara sBIsICTCSA HENPUIoAHLIM IS HENOCPEeACTBCHHON MoaavH B
ABuratens. B 3THX cnydasx yCTaHABMMBACTCA AOMOJHHUTCIbHBIN BITYCKHOM BO3yXOBOL,
OH uaert, Harp¥Mep, OT BHEIIHEH CTCHBI 31aHUA K YCTAHOBJICHHOMY Ha ABUTaTClie BO3-
AyuiHomy GunbTpy. Hanuuue Bo3ayuiHoro ¢puinbTpa HeOOXOAMMO Kak MpPH HEMmoCpeacT-
BEHHOM rojiadye BO3AyXa, TaK M IOAAYe Yepe3 BIYCKHOI BO3AYXOBO/I.

B npouecce paborer JIT'Y BbIgensder Oonbiloe KOMMYECTBO TEmIa. ITO MOXCT IIPUBeC-
TH K MOBBIIEHHIO TEMIIEPaTypsl B MOMCUIEHNM SKCIUTyaTallMM arperara ¥ HEraTUBHO CKa-
3aTbCs HA ero padborocrocoOHOCTH M npon3BoauTenbHOCTH, Hanbonee TennoBblaensomy-
MM NIEMEHTAaMM ABNAIOTCA JIBMTaTellb, 3MEKTPOreHepaTop M BBITYCKHOW KoyutekTop. s
0TBOAA Teron30bITKOB noMetnenye JI'Y aomxHo OblTh 000pY10BaHO CUCTEMOM MPUTOY-
HO-BBITSDKHOH BeHTHIsAuMH. [IpoektoM pomxHa ObiTh mMpeaycMOTpeHa OpHeHTauMs Bo3-
AyIIHOTO roToka orHocurensHO JAI'Y (pHc. 8.4). Bozayx gomkeH nocTynarb B MOMeeHHe
yepe3 BIYCKHOE BO3AYILHOE OTBEPCTHE | CO CTOPOHBI 3MEKTPOreHeparopa, jajiee Mmpoxo-
AMTb BRONb NBUraTells M 3aTeM CKBO3b PagHaTop CHUCTEMbl OXJaXIEHHS BbIOpachIBaTHCH
BeHTUnatopoM J{I'Y 3a npesenbl moMeleHus Yyepes BbITYCKHOH BO3OYX0BOA 2.

A QY YT I4
N

Puc. 8.4. Opranusaums Bosayxoobmena B nometeHun OIY (ucmogruk: F.G.Wilson)

ITpH OTCYTCTBHH OTBOAA ropsA4ero Bo3ayxa Hapyxy OyAdeT MpPOMCXOAMTh €ro peLup-
Kynsaums, ¥ 3G GeKTHBHOCTb CHCTEMBI OXJIAXKAEHHUS Pe3KO CHU3UTCS. PeudpKynauuio npu-
MEHSOT TOJIBKO B CNY4asX NOCTATOYHO HU3KOH TeMIepaTypbl HapyKHOTO BO3AYXa, 4To-
Obl He JOMYCTUTH MEpeoxJaxAeHHs moMemeHus. BriyckHoe M BBITYCKHOE BO3AYILHbIE
OTBEPCTHS AOJDKHBI ObITh JOCTATOUHOrO pasMepa s obecredeHust CBOOOAHOTO BO3AYII-
HOTO IOTOKA KaK BHYTPb IIOMELIEHHs, TaK U 3a ero npclensl. Ux nnomaas gomkHa ObiTh
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Kak MUHHMYM B monTopa pa3sa Oonbiie ninomaau paauatopa JIT'Y. [Ipu 3Tom Bo3ayX, BbI-
XONSIMH U3 paguaTopa CHCTeMbl OXJaXAeHHs, BblOpachiBacTCs HapyxXy 4Yepe3 BO3AyXO-
BOJ, COCOUHAIOIMIA paguaTtop C BbIMYCKHBIM OTBEPCTHEM B HapyxHOW creHe. Jlnd
yMeHbUIEHHs JJMHbI BO3AYX0BOJA ABUraTeNb N0JUKEH PacronaraTbes Kak MOXHO Ommxe
K Hapy»xHoOH ctene. Ecnm BO3yXoBon CMIIKOM ANHMHHBIHA, TO Oonee 3PdeKTHBHBIM pe-
weHneM OyneT npuMeHeHHe BBIHOCHOTO paaraTopa. Takas cxema Tpebyer MOHTaxa 060-
pYZIOBaHHUA M €T0 Hanaaky Ha obbekte. boice npennoyTHTENEHBIM SABNIAETCA NPUMEHEHHE
komiutekTHo# JII'Y BbICOKO# cTeneHM 3aBOACKOH rOTOBHOCTH. [lns coeavHeHuUs pagua-
topa JT'Y ¢ BbINIYCKHBEIM BO31YyXOBOAOM HeoOXOaMMO MCIONb30BaTh TMOKMH nepexon-
HOH BO31YXOBOA (MaHKeTy), M3TOTaBJIMBacMbii M3 pe3uHBI MM MoJ00OHOro MarepHara.
Ero nnuna nomkua obecneynBaTh 10CTaTOYHYIO BUOPOH3OMAUMIO U OTHOCHTEJIBHYIO CBO-
Oony nepememneHus arperata [34].

Ha BnyckHOM | 1 BbinyckHOM 2 oTBepcTHsX (puc. 8.4) nomxHbl ObITh yCTAHOBJICHDI
3a1MTHbIE HEMOABHKHBIE HIIH MOBHXKHbIE XKAMKO3H. Y CTaHOBKA IOCENHUX HeoOXoau-
Ma B palOHaX ¢ XOJOAHBIM KIMMAaTOM, TaK KakK MO3BOJISICT 3aKphIBATh KAMIO3H Nocie
OCTAHOBKM [BHTaTeNs 1JI1 COXpAaHEHHWs Tellla B IIOMeIleHHH. DTO AAacT BO3MOXKHOCTh
YCKOPHTb 3allyCK QBHraTells H yMCHbLIACT BPCMA BbIX0/a Ha pabounii pexxum. [lpu pa-
6ore ITY B aBTOMaTHyeCKOM pexHMe MOABHXKHBIC K031 10/KHbI OBITh 000pynOBa-
Hbl aBTOMAaTH4YE€CKHM CepBONPHBOAOM, PACCUNTAHHBIM HA HEMEeAJICHHOE OTKpbIBaHHE B
MOMEHT 3anycka aBHrarens. [{Jia cnaxeHHoH pabOTBl CHCTCMbI BEeHTHAALMH, 0O60orpesa
MOMCII€HHSA, YIIPABICHHUS KAJIO3H CIICAYeT NMPUMEHATh €IUHYI0 CHCTEMY aBTOMATHKH
noMeienus IV,

Cuctema aBTOMaTUKN nomeluenna Ory

Ha puc. 8.5 npeacraBiieHa cxeMa aBrOMaTHKH CHCTEM BEHTHIISILMHM M oborpeBa nomenie-
uust JITY. JlaHHas cxema npHMMeHMMa Kak /Ul CleUMaibHO NpHUCIocobeHHbIX noMelie-
HHH B 34aHUAX, TaK U 11 KoHTeiHepoB Y.

CucteMa BbITIONHAET CICAYIOUME QYHKLAN:

— B XOJIOAHOe BpeMs roja MOAJCP’KUBAeT TeMIICpaTypy B NOMEIIEHUH Ha ypOBHe,
obecnieunBaromeM yBepeHHblit nyck Y, u He jomyckaer H3NHUIHEro pacxona
IHEPruM Ha oborpes;

~ B Terioc BpeMs obecrieunBaeT BEHTUIALUIO NOMENIEHHS;

— He JoMmycKaeT BbiMageHus pochl Ha 000pPyNOBaHMH MPH BCHTHIISAUMU B XONOAHBIN
nepuos roaa;

~ npu pabote 'Y obecneunBacT 4acTHUHYIO PEUHMPKYJISALMIO BO3LYXa, MOAAEPKH-
Basl TeMnepartypHslii pexxum 'Y B nonyctuMoM aHanasone;

~ YIpaBJsicT NOABMXHBIMH XKAIIO3H NMPH l1ycke H ocraHoBke 'Y

— NpH noxape Hapanay ¢ ocraHoBkoil [{I'Y 3akpblBaeT *KaM03H M OCTaHaBIIMBAET BEH-
THJSILMIO C UeNIbI0 HEAoINylieHHs BpIOpoca OrHeracsiero cocraBa (MOpoIUKa) M3
nOMeLIeHHUs.

HeticTBue aBTOMaTHKH obecneuyuBaercs pabOTON NpoOrpaMMHpyeMOro KOHTpoJulepa,

pa3MeLacMoro B [IHTe aBTOMATHKH, HaxoasduieMcs B nomemeHud Y. Koarponnep us-
MepseT TeMreparypy Bozayxa U B noMmemednd JAI'Y. OH ynpasnser HCHONHATENbHBIMU
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CCPBONPHBOJAMH BXOAHOTO M PEIUPKYIALKMOHHOIO KJIANAHOB, BEHTHJIATOPOM M [1010T-
pesatesieM Bosayxa. [lpu nycke II'Y KOHTponupyeTcs TONBKO TeMilepaTypa BHYTPH I10-
MCIIICHMSA, M 3a CHET PELUPKYIALMU OCYIIECTBIAETCA €€ peryiupoBaHue.

KoHTpomnnep uMeeT BO3MOXKHOCTL CBSI3aThCA [0 JIOKATLHOH CETH WJIM BbIJICTIEHHOM
nuiinu ¢ cepeepom ACTY.
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Puc. 8.5. Cxema aBTOMaTUKN BEHTUNALMM noMeulenua OrY
(ucmoyHux: xollpoa)

Nudopmaius 0 MoNokKeHUAX Kalo3M, TeMlepaType BO3ayXa, paboTe BEHTHIATO-
poB nepenaercs B ACJlY ansi KOHTPOJIA CO CTOPOHBI ONEPATHBHOrO nepcoHana. Bos-
MOXKHO JUCTAHIEMOHHOE yIpaBieHHC U ONMpOOBIBAHUC CUCTEM BEHTHIIALMH H oborpesa.
KoHTposnep nocTymaer Ha MeCTO YCTAaHOBKH [OJIHOCTbEO 3alpOrpaMMHPOBAHHBIM H
roToBbIM K padore. Ilpu HEOOXOIUMOCTH ero anropuT™ paboThl MOXKET OBITH W3MEHEH
¢ APM pucnetuepa.

Boixnonuas cucrema

BrixjionHas cucrema [peHa3HaveHa A7 OTBOAA OTpabOTaBIIMX ra3oB M MX pacceHBa-
HHUst 0€3 npeBbIIeHHs YPOBHS NpenenbHo gonycTUMbIX koHueHTpaudi (IJIK) BpenHbix
BCILIECTB Ha MpHiieramlesl TeppuTopuH. BhIXNonmHas cHcTeMa TakXke yMEHBILAeT ypo-
BEHb aKyCTHYECKOro yma paboTarowero Asurartens. s 3Toro yCTaHOBKA KOMIJIEKTY-
CTCS PA3NUYHBIMH FIYIIHTEISAMH B 3aBUCHMOCTH OT TpeOOBaHUIN CaHMTapHBIX HOPM, TH-



SNEKTPOMALUVHHBIE NOMELLEHUA 213

na u mowHoctH ALY, Iitymurens pazMernaercs kak BHyTpH nomewenus AI'Y, tak u 3a
ero npeaenamu. 'Y ¢ 3a1IIMTHBIM KOKYXOM OCHAWI€Hbl BCTPOEHHOM BBIXJIONHON cHUCTe-
MOl ¥ ranyumTenem. 'Y koHTeiiHepHOro MCHOIHEHUS KOMIUICKTYIOTCS IMYUIUTCIHSAMHU
Tak e, kKak u JAI'Y, ycTaHaBnuBacMble B [IOMEIIEHHAX (OHNLHOHAIBHO, 110 PE3yJbTaTam
NpoeKTHBIX penieHuit). [ymurens kouteiinepubix AI'Y, kak npaBuno, pacrnonaratoT Ha
ux kpsitic. JAI'Y OTKpBITOro MCIIONHEHHS OOBIYHO IOCTABIAIOT ¢ [IPOMBIIUIEHHBIM Y-
IIMTEsIEM, BBITYCKHBIM NaTpyOKoM H cHilbporoM. JII'Y OTKpBITOIO UCTIOJIICHUS, CCTECT-
BEHHO, HE pacllonaraipT Ha OTKPBITOM BO3JYyX€E, a pa3MeIIaloT B nomeieHuu. Kperienue
BBIXJIOITHOM CHCTEMBI POU3BOAUTCA K [IOTONKY [TOMEUICHHUS! C IPUMEHCHHEM AOIOJINH-
TENbHOI'0 MOHTAXKHOIO KOMIUIEKTA, BKJII0YaeMoro B nocraeky AI'Y (puc. 8.6). JlonoaHu-
TENbHBII MOHTAXXHbIH KOMIINEKT COCTOMT U3 100aBOYHOI'0 KOJeHa TpyOoIpoBoa, Kpelisi-
ICrocs ¢ JBYX CTOPOH K I'MYILIHTENO |, ONOPHBIX KPOHIUTCHHOB 4 U r'HOKUX CHIIBGOHOB
(xomricHCaTOpoB BUOpALMM), CCIIM TOCIICAHUE HE BOUUIM B CTAHIAPTHBIA KOMILIEKT Mo-
cTaBKH. Il OTBOJA BBIXJOHBIX [a30B 3a Npeeiibl [IOMENEHUA IPUMEHSIOT YCTaHOBOY-
HbIIl KOMITIEKT MYIIUTENS, BKIIOYAKOIIMIA B ce0s CTEHHOH TEPMOKOMIIEHCATOp 2, KOJIEHO
Tpy6OIpoBO/IA U 3AILUTHBIA BHEWIHUH KO3bIpeK 3.

Puc. 8.6. BuixnionHasa cucrema
(ucmoyHuk: F.G.Wilson)

[Ipu HeoOXOOMMOCTH ciie OOnbilee CHUXKEHHE YPOBHS TiyMa JOCTHraeTcs MNpH HC-
HONb30BAHUH COYCTAHUS AOMNOJHUTENbHBIX TNyIIMTENeH M ClerHalIbHOM HIyMOITIOTIo-
niaoineH oTaAenku noMenicuus [34].
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OpraHusauus akcnnyataymum CUCTeMbl
3NeKTpOoCHabXeHus

9.1. HopmaTuBHble OCHOBbI 3KCNNyaTaLum

Hacrosiiias riaBa onuchiBaeT NOPAJOK YHpPABJIEHHs ONEpaTHBHBIM M TEXHHYCCKUM 00-
CIIy>KMBaHHEM 3JIEKTPOYCTaHOBOK CUCTEM 3JIeKTPOCHAOKEeHHs 31aHUH.

JKCIUyaTanus Bcel CHCTEMBI AEKTPOCcHa0XCHHUs, BKIIoUas OecrniepeboiiHoe U rapas-
THPOBAHHOE 3MeKTpocHaOXeHHe, pernamMeHTHpyeTcs IlpaBHilaMu JKCIIyaTaplM 3JeK-
TpoycTaHoBOK notpeburenei (I133I1), npeaHasHaueHHBIMH O0GECNEUNTb HALEHKHYIO,
6e30MacHy0 U panMOHAIBHYIO 3KCIUTyaTalfMI0 JJIEKTPOYCTAHOBOK M COJEpKaHHE HX B
ucnpasdoM coctosiuu. [19311 ApnstoTcs MOKyMeHTOM MHpAMOTO AEHCTBHUSA, T.e. 00s3a-
TeJIbHBI )11 BCEX MoTpeOuTeNnci He3aBUCHMMO OT MX BEIOMCTBEHHOH IPUHAMIEKHOCTH U
(GOpM COBCTBEHHOCTH. DKCTITyaTalMsi MOXKET HPOU3BOIUTLCS 10 BEJOMCTBEHHBIM [IpaBH-
JlaM WJIM MECTHBIM MHCTPYKIIMAM [pH YCIOBHH, YTO OHH HE OCNAOIAIOT U HE [IPOTHBOpE-
yat TpeboBanuam 19311,

Ha npeanpuarusx, kak NpaBuiio, J0/KHA ObITh CO3JaHa JHEpreTHUecKas clyxoa.
Jluist opraiu3aniy IKCIIyaTaui pyKOBOIUTENb NPEANPHATHS JI0JIKEH Ha3HAYUTh OTBET-
CTBEHHOIO 3a JJICKTPOXO3SMCTBO, a TaKXKe JMuo, ero 3amenswouiee. I[lpy HanmMunu Ha
OpEenpUATHH JOKHOCTH TJIaBHOrO YHEPreTHKa 00A3aHHOCTH OTBETCTBEHHOI'O 3a JJIEK-
TPOXO3SIHCTBO, KaK [1paBUIIO, BO3JIAraroTCs Ha HETo.

JIs KpyNHBIX OpraHM3anMi Haluuue COOCTBEHHOH JHEprociyKObl €CTECTBEHHO M
CYILUECTBYET Ha HpakTHKe. J[1sd HeOONbILMX OpraHu3aniii ecTh Jpyrofl crnocod kciya-
TallMX — CHJIaMH CIIEIMATTM3UPOBAHHBIX CTOPOHHHUX OpraHU3anui Ha JOrOBOPHON OCHO-
Bc. To jxe OTHOCHUTCA M K Cllydaro, KOrjla opraHusauus apeHayer cBoi oduc. Tlpu arom
ycinyry no obecrneyeHHI0 MHXXEHEpHOH HMHQPAaCTPyKTyphl NPEAOCTaBIAIOTCA B paMKax
/IOroBOPA apeHHI.

Ecnn 3nanne 060pyn0BaHO LIEHTPANM30BAHOH CHCTEMON OecrnepebOHHOro 3MeKTpo-
cHabXeHMs, BONPOCH! JKCIUTyaTalii OTXOAAT Ha BTOPOM Il1aH M NEpCKIaAbIBAIOTC Ha
I5ICYM 3HEprociayObl BIaAesbla 34aHUs MM ynpaBlslolei koMmnanuu. B ciaydae, ko-
ra LHECHTPAIW30BaHHAsA CUCTEMA OTCYTCTBYCT MIIM HC 00OECHEUMBAET NOTPCOHOCTEH BCex
norpeburtenei, Heo6XoaAUMO €O34aThb M OpPraHM30BATh JKCIIyaTaMi0 CBOEH CHCTEMBI
becriepeboiiHoro aekTpocHabxeHua. ITo MoXKeT OBITh KaK paclipesielieHHas CHCTeMa,
TaK W BapHaHT LEHTPAIM30BAHHOH cHcTcMbl B MaciiTabax o¢uca, koraa MBI, obbuHo
cpeaHeil MowHocTH — 0 40 kBA, BKIIO9acTCs, Kak roBOpST, «B pacceyKy», T.e. MOA-
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KITIOYAETCsl Ha paclpeae’uTe/bHBIH IHT, OT KOTOPOro NuTalTcd pabouyne MecTa U HMH-
¢dokoMyHHUKaIMOHHOE 060pynoBaHue [35].

OKcnnyaTanuio 3JeKTPOyCTAHOBOK NOTPeOUTCICH N0SDKEH OCYNIECTBIATD [10IrOTOB-
JIEHHBIH IEKTPOTEXHUUCCKUHN Iepconan. B COOTBETCTBUU ¢ MPUHATON Ha NpeNIIpUATHH
OpraHu3auyeil IHeprociyObl AEKTPOTEXHUUECKUI epCoHANl MOXKET HCIOCPEACTBEHHO
BXOJHUTb B COCTAB IHEProciayxObl UM COCTOATH B IUTATC IPOU3BOACTBEHHBIX [0Jpa3e-
JIeHUH NpearpHUATHS.

B cootBercTBUH ¢ TpeboBanusamu [1D11 Ha kaxxnoM 06BeKTE J0mKkHA OBITH OpraHu-
30BAaHA YeTKas CHCTEMa OMEepaTHBHOIO M TEXHHYECKOTO YIIPABIEHHs JJIeKTPOyCTaHOBKA-
MH, KOTOpas JOJKHA OHpeaessTh:

— onepaTHBHOE 00CITYKUBAHHE CKTPOYCTAHOBOK;

— KOOPIWHALHMIO JeHCTBUH JIMEKTPOTCXHUYECKOI'O 1IEPCOHAIA IIPH BCEX BHIAX MPOBO-

JUMBIX paboT, B TOM YHCIIE C [I€PCOHAIOM JHEPIrOCHCTEM;

— OpraHM3aLMIo COrNacOBAaHHOH, HanExHOH U OezonacHOH pabOTHI BCeX COCTABHBIX
9acTeH CHCTEMBI MEeKTPOCHA0KEHHH.

Jns BeinoNHeHHs QyHKUMH YIpaBlieHHs CHCTCMO# 3MEKTpOocHabXeHHA Ha 0OBbekTe
JOJDKHA ObITh CO3/1aHA OPraHU3AIMOHHAs CTPYKTYpa, HA KOTOPYHO BO3JIaraercs peanusa-
1{Ms BBILIEYKA3aHHBIX 3aJay. JTa CTPYKTYpa MOXET ObIThb KaK CaMOCTOATENIbHOH, TaKk U
y44cTKOM (OTIENIOM) B APYroM [oapa3fielieHHH, B 3aBUCUMOCTH OT Pa3sMCpOB, MOILHOCTH
Y pa3BeTBIEHHOCTH CHUCTEMBI AJIeKTpOocHa0KeHUs. BaXKHbIM SBJIAETCS H COCTAB HCTOYHH-
KOB nutaHus — tpa"edopmaropsl, MBI, ATY.

Okcrnyaranus AT'Y no tpebosanusm ri. 3.3 [IOD11 npenycmaTpuBaer HaJIM4YHE crie-
UHMaIbHO aTTecTOBaHHOro nepconana. s obcnyxusanus JII'Y nomkeH ObITh BbLAENCH
nepcoHas, NoAroToBIeHHbINH B cooTBeTCTBHHU ¢ [1D3I1 u uMerominii cOOTBETCTBYIOLIYIO
KBATH()UKAMOHHYIO Tpymiy 1o 31ekrpobe3onacHocTH. O6CIyKUBalOWMH NepCoHan B
CBOMX ACHCTBHUAX JOJDKEH PYKOBOJICTBOBATbCA TPeOOBaHHAMH MHCTPYKIHH 10 0OCITYXH-
BaHMIO W aKkcIutyatanuu JII'Y ¥ HOpMAaTHBHEIMH JJOKYMEHTaMH.

B cooTBeTcTBHH ¢ MexOTpaclcBhMHU IIPaBUIAMH 110 OXpaHe Tpyna (lpaBuia 6e30-
MacHOCTH) MpH JKCIuTyaTanuu anekTpoycraHoBok [1IOT P M-016-2001 (PJ 153-34.
0-03.150-00) »meKTpOTEeXHUYECKHH IepCoHall aTTecTyercs Ha S5 KBalnH(HUKALHOHHBIX
rpyln no rexHuke OezonacHocTH (Tabn. 9.1). Arrectanus Ha Kakyo-1u00 rpyniy 3aBu-
CHT OT 00pa30BaHMs, KBATH(PHUKALUH U CTaxa pabOThl B AMCKTPOYCTAHOBKAX.

Henp3st nomy4uTs rpynmy 110 3exTpobe30nacHOCTH «4epe3 CTyleHbKY» WIH 110¢TIe ATH-
TEeNBbHOTO MepepsiBa paboOTHL B AMEKTPOycTaHOBKAX. IIpUcBOEHHE IPYII OCYIIECTBIACTCS 110
pe3ynbTaTaM NpOBEPKH 3HAHHIH, CHEIMANTLHO HA3HAYAEMOH KBATH(HKAMOHHON KOMHCCHEH.

[o kmaccudukaimu [13311 anekTporeXHHHECKHEH ITepCOHA NOApa3AeNeTcss Ha FPYIIb:

— QIMHHHUCTPATHBHO-TEXHUUYECKHIA, OpIraHU3YIOWMH OIEpATHBHEIE [1E€PEKIIYeHHs,
pPEMOHTHBIE, MOHTaXHbIE M Hajlal04Hbie pabOTbI B 3IEKTPOYCTAHOBKAX M I[IPHHU-
Maloivi B 3THX paboTax HenocpencTBEHHOe ydacTHe; 3TOT IEpCOHANl UMeeT lIpaBa
OllepaTHBHOI'0, PEMOHTHOIO HJIH OllepaTHBHO-PEMOHTHOI'O [1epCcoHANa;

— ONepaTHBHBIN, OCYIECTBIAIOIINI ONepaTHBHOE yINpPAaBICHHE JJIEKTPOXO3AHCTBOM
[peanpHATHA, a TAKKe ONEPaTHBHOE 00CIy:KHBaHHE 3JIEKTPOYCTAHOBOK (OCMOTP,
TeXHHYeCKOe 00CITy:KMBAaHHE, 1IpOBEJCHHE ONEepPaTHBHBIX IEePEKIIOYeHHH, I10aro-
TOBKY pabodero mecra, JOIYCK K paboTaM M HaA30p 3a pabOTAKIUMH);
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Ta6nuua 9.1. Mpynnkl no anekTpobe3onacHOCTM nepcoHana, 0bcnyxmaalowero 3NekTpoyCcTaHoBKA

I'pynna XapakTepHcTHKA nepcoHala
Jnua, He UMeIOLIHE CIIeHANBHON MIEKTPOTEXHHUECKOH MOATOTOBKH, HO HMCIOLIHE HJICMCH-
TapHOC IpelcTaBIeHHe 06 OlIIACHOCTH AIEKTPHUYECKOro TOKA M Mepax 6e30MacHOCTH MPH pa-
I 60Tc Ha 06CTY)KHBACMOM yuacTKe, 2JeKTpoobopyA0BanHH, ycTaHoBke. JInua ¢ rpymnioi [
JOJDKHBI OBITH 3HAKOMBI ¢ MPAaBUJIAMH OKa3aHHUS NMEPOBOH MOMOUIH MOCTPANABILHM OT JJ1€K-
TPHYECKOr 0 TOKA
Jlns anig ¢ rpynnoi 1 o6s3arenbhsl:
1. DneMeHTapHOE TEXHMYECKOE 3HAKOMCTBO C MICKTPOYCTAHOBKAMH
2.OT1ueTaMBOE NpeACTABIEHHE 00 OMAaCHOCTH MEKTPHUECKOr0 TOKa H MPHOIHKCHHUS K
11 TOKOBEIYIHM YacTsM
3.3HaHHC OCHOBHBIX MCP NMPCIOCTOPOXKHOCTH MPH paboTC B DJICKTPOYCTAHOBKAX
4.TIpaxTHuYecKHe HABBIKH OKa3aHHUs MCPBOH MOMOIUM MOCTPAAABILUM OT WIEKTPHYSCKOIO
TOKa

Jss nup ¢ rpynnoit 111 o6s3arenshb:
1. DnemenTapHble Mo3HaHUS B 06UIEH 3;1ICKTPOTCXHHKE
2.3HaHHe 3/1eKTPOYCTAHOBKH H MOPSIKA €€ TEXHHYECKOro 06CTyKHBaHNUA
3.3nanue o6wHX MPaBUIT TEXHUKH 6e3011aCHOCTH, B TOM HHCJIE MPaBHJ AONycKa K pa6o-
I TC, U CMeUHaTbHBIX TPEOOBaHUIA, KacalolUXCs BBINIOIHAEMOH paboThl

4. Ymenue obecneunts 6e3onacHoe BeeHHe paboThl M BECTH HAA30p 3a paboTalolMH B

3JIEKTPOYCTAHOBKAX

5.3Hanuc npaBu 0cBOGOXACHHUSA MOCTPANaBIICTO OT ASHCTBHS IIEKTPHYECKOTO TOKA,
OKa3anHg 11epBOH MEAHUHMHCKOH MOMOIIM H YMEHHE MPAKTHUCCKH OKa3biBaThb ¢¢ MO-
CTpanaBlieMy

Jns muig ¢ rpynno#t IV oba3aTenbHel:

1. 3nanue 3NEeKTPOTEXHUKH B 00BeMe CrelHalH3HPOBaHHOTO NpodecCHOHANBHO-TCXHH-
YECKOI'0 YUHIIHILA

2.Hoanoe npeacTaBieHne 06 onacHOCTH MpH paboTax B AMEKTPOYCTAHOBKAX

3.3HaHHe MpaBHJ TeXHUKH 6e30Mac HOCTH, NPaBHI TEXHHUECKOI YKCIITyaTalluH JIEKTPO-
060pynOBaHNs, YCTPOICTBA 31EKTPOYCTAHOBOK H MOXAPHO#H 6€3011aCHOCTH B 06beMe
3aHUMaeMoH 1OKHOCTH

v 4.3Hanne cxeM 3/1eKTPOYyCcTalioBOK H 060pyaoBalns 06cayKHBaeMOro yyacTka, 3HaHHe
TeXHHYECKHX MepONpHATHIi, obecireunBarommx 6e3o11acHOCTb pabot

5. YMenre MpoBOUTE HHCTPYKTAX, OPTaHH30BbIBATE Ge3onacnoe nposeienne pabor,
OCYIIECTBIAT HAA30D 3a WIeHAMH OpHras!

6. 3nanye 1paBuiT 0cBOGOKICHHUS 110CTPAJABLIEIO OT AEHCTBHS SJIEKTPHHECKOIO TOKA,
OKazauus MepBoi MCIHUMHCKOH NOMOIIM H YMCHHE NPAKTHYCCKH OKA3LIBATH €€ I10-
CTpajiaBLIEMY

7. ¥Ymenre obyuarth nepcoHa paBHiiaM TeXHHKH 6e3011acHOCTH, 1paKTHUECKHUM NpHe-
MaM OKa3aHHs NepBoi MEAHIIMHCKON MOMOLIH

Jns aunn ¢ rpynno#t V obs3atensHbl:

1. 3nanHe cXeM IEKTPOYCTAHOBOK, KOMIIOHOBKH 000PY/10BAHHS TCXHOMOTHYCCKHX MPO-
LIECCOB NPOU3BO/CTBA

2.3nanue MpaBH/ TEXHHKH 6€30MacHOCTH, MPABUII MOAb30BAHHS U HCITBITAIIHI CPEICTB
3aLLIUTH], YSTKOE MPE/ICTABJIEHHE O TOM, YeM BBI3BaHO TO HIIH HHOC TpcOOBaHHE

3.3nanHe MpaBUJ TEXHUYECKOH IKCIUTyaTalMy, NPaBHil yCTPOHCTBA IEKTPOYCTAOBOK H

\% noxapHoi 6e3onacHOCTH B 06beMe 3aHUMaeMOH JTODKHOCTH

4. YMenue opranu3oBath 6e30MacHOe NpOoBeAeHHE PabOoT U OCYIECTBIATE {ieNoCPencT-
BEHHOE PYKOBOJCTBO paboTraMH B 2JIeKTPOYCTaAHOBKAX JIIOOOI0 HAlIPSHKEHHS

5. YmMenue yetko 0603Ha4aTh M H31arate TpebGoBanusa 0 Mepax 6e30racHOCTH IIPH 1IpOBe-
JEeHHUH HHCTPYKTaXa paGOTHHKOB

6. YMenne 06yyars NepcoHan NpaBHiIaM TEXHUKH 6e30MacHOCTH, MPaKTHYECKHM IIpHe-
MaM OKa3aHHs NepBOH METULMHCKOH MOMOLLH
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— PEMOHTHBIH, BBLIOJIHAOWWHA BCC BUIbL paboT 10 PEMOHTY, PEKOHCTPYKLIMH H MOH-
TaXKy EKTpooOOpyJOBaHMS; K 3TOH KaTeropuu OTHOCHTCS Takxke repcoHan cre-
MATTM3UPOBAHHBIX CIyX0 (HarpuMep, UclbITaTeNbHbIX 1abopaTopuH, Ciyxb aBToO-
MaTUKH M KOHTPOJIbHO-U3MEPHUTENBHHIX [PpMOOPOB), B 0053aHHOCTH KOTOPOTO BXO-
JWT TIPOBCIEHUE UCTIBITaHMH, H3MEpEHHil, HalaKa U peryJupoBKa J1eKTpoalapa-
TYpPbI Y T.IL;

— OIIepaTUBHO-PEMOHTHBII — PEMOHTHBIH MEpCOHaN MpeAlpUATHH, CHCIMATIBLHO
00yueHHbIH M MOArOTOBIEHHBIH AT BBUIOIHEHWs! OTIEpaTHBHBIX paboT Ha 3aKpell-
JIEHHBIX 33 HUM 3JIEKTPOYCTAHOBKAX.

CrenuanbHbIX PCKOMEHIA M M0 KBATM(PUKALIMOHHBIM TPeOOBaHUAM K 3JIEKTpOTEX-
uudeckoMmy nepcoHany CBD u CI'D B HOpMaTHBHON HOKyMEHTAalMM B SIBHOM BHIE HE
npuBoantcs. M3 onsita paboTsl crnenyet, yto obcnyxuBaHue cucteM OecrnepeboiiHoro u
rapaHTHPOBAHHOI'O 3MEKTPOCHA0XKEHHUs JOKHO BO3JIAraThCsl HA CIEHAIBHO MOAr0TOB-
JIeHHBIH NepcoHal, UMEIoUIUH BBICICE UM CpelHee CrerMalbHOe TEXHUYECKOoe 00paso-
BAHHE 10 IEKTPOTCXHUUYECKON MIIM AICKTPOIHEPreTHUECKOH CNEeHANTbHOCTH M HABBIKU
pab6oTsl (npoureauIvii o6ydyeHue) ¢ UCTOYHHKaMK GecrniepeOoiHOro NUTaHus, CUCTEMaMH
MIOCTOSIHHOTO TOKA W I3CTIb-TeHePaTOPHBIMH yCTAHOBKAMH.

9.2. OpraHm3auunoHHasi CTPYKTypa n pyHKLMK
3KCNAyaTUPYIOLMX NoApPa3[aeneHnmn

OnTUManbHbIM ¢ TOUKH 3PEHUs YIIPABIEHHMS NMEPCOHANIOM M OCYLICCTBICHUS YHKIMOHH-
poBaHUs 3eKTPooOOPYyOBAHMS ABIACTCA CO3JaHME €IUHOHM IHEProcCIyKObl, OCYILIECTB-
nAowed IKcniIyaTanuio cucTeM obuuero, decriepeOoHHOr0 U rapaHTHPOBAHHOIO JJICK-
TpocHaOXeHus. Pa3zneneHne OTBETCTBEHHOCTH MexIy 3HEprociyk6oi v noxpasgere-
HUAMH MHGpOpPMATH3aLMK U CBI3M CledyeT yCTAaHOBWUTb B COOTBETCTBUM C OalaHCOBOH
NpYHAATIEKHOCTBIO «po3eTounbiX» MBIT manoi mowHoctH. ITockonbky manHbie MBII
CO3aHBl ISl HETNOCPCACTBEHHOrO pe3epBUPOBAHUS 3NEKTPOCHAOXKeHUs MHPOpPMaIHOH-
HOTO M TEJICKOMMYHHMKALIMOHHOT0 000pyA0BaHus ¥ He TPeOyIOT BbLACIEHHOH eKTpHIe-
CKOH ceTH, TO MX DKCIUTyaTanus W oOCIyKUBAHUC AOJIKHBI ObIT OTHECEHBl K BEIECHUIO
noapasaencHuii vHpopmaru3audu U cBs3u. LleHTpann3zoBaHHble cucTeMbl Gecliepeboit-
HOTO 3JIEKTPOCHAOXKCHHA M CHCTEMbl MAPAHTUPOBAHHOIO 3JIEKTPOCHAOKCHMA SBIAIOTCA
HOJIHOLEHHBIMH 3JIEKTPOYCTAHOBKAMH M JOJIHBI 3KCIUIYATHPOBATLCS B COOTBETCTBUM C
[12311. Tem He McHee HA NPAKTHKE YACTO BCTPCUAIOTCA IKCIIIyaTal{MOHHBIE CTPYKTYpEI,
OCYILECTBIAIOIME pa3nenbHyio 3kcinyartaupuio CBD noapaszaeneHusamu uHpopmarusa-
umu U cs3u, a CT'O u COD — asneprocnyxboil. Takoe pazaeneHue HE UMCET HOPMATHB-
HOro OOOCHOBaHWS W SABIAETCS CNEJCTBUEM CTUXMIMHOIO pa3BUTUS HHOPACTPYKTYpBbl
OpeAnpUsITUS M JIMIHBIX aMOULuMil pykoBoauTened noapasaeneHuil. Kak cneacrsue, cos-
JAI0TCA NPeANoChUIKKA IJIs Clly4aeB 3JICKTPOTPaBMAaTHU3Ma, aBapuil U CHUXKEHUS HaJex-
HO# 1 3¢ eKTUBHOH paboThl CUCTEMBI JIEKTPOCHAOKEHHUA,

B kadectBe BapHaHTa paboTbl JHEProcy>Obl KpynHoH OpraHu3aiiid MOXHO [1peyIo-
HUTb CIEIYIOIIYIO (OpPMyY ONCPATHBHOTO M TEXHUUYECKOro 00CTYKMBAHHA CHCTEMBI JJ1EK-
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TPOCHAOXEHHs: ONIEPATHBHBLIM MEPCOHANIOM € KpYIIOCYTOUHbIM A€XKYpCTBOM Ha 3aKpell-
JIEHHOM O0BEKTE M ONEPATHBHO-PEMOHTHbBIM [1€PCOHATIOM, AONYIEHHBIM K OIICPAaTHBHBIM
nepexntovenusam. Ha puc. 9.1 usobpaxkeHa npumepHas CTPYKTYpa 3HeprociyxOsl 3ma-

HMs1, CHCTEMA 3NeKTpocHabxenus kotoporo Bnouaet B cedsa Cb32, CI'D u COD.

PykoBoanTens
opraHvsaLum

3aMBCTUTBNL PYKOBOANTBIS
no NPon3BOACTBY UNK
XO3AWCTBBHHOM cnyx68
(rnaBsHBIN MHXBHBP)

I
FNaBHbIi SHEPrBTHK AOMUHNCTPATUBHO-TBXHUYBCKMIA
(HavYaneHUK 3HBProcy*6sl) nepcoHan
— OTBETCTBBHHbIN 33
31BKTPOXO3SNCTBO
Moapaspenenus MoapasneneHue peMoHTa
OfIBPATMBHOIO YNpaBnBHUsA obopyaosaHus u cpeacTB POSC
3NBKTPOXO3SNCTEOM MOHUTOPUHIA (HaYaneLHUK, 3aMBCTUTBIL)
(Ha4aneHWK, 3aMBCTUTBNb) (HaYaneLHUK, 3aMBCTUTBIL)
I i
™ ~ ~
/ \ OnBpaTMBHO-PBMOHTHLIA U OnBpaTMBHO-PBMOHTHbIA
/ PEMOHTHLIN NIBpCOHan nepcoHarn
NexypHas |
CMBHa
OexypHas
CMBHa 2
HexypHaa
cMmBHa 3
HexypHasn
cMBHa 4
OnepaTtusHbIN NBpCOHAn

Puc. 9.1. CtpykTypa sHeprocnyxobi

HenocpeactBeHHOe yIpaBlieHHE 3JIEKTPOYCTAaHOBKOW OCYIIECTBISACT I0apa3iene-
HHE OIIEpPAaTHBHOI'O YIIPABIEHUS IEKTPOXO3IANUCTBOM, COCTOALLEE U3 JEXKYPHBIX CMEH.
JexypHas cMeHa OlepaTHBHOIO [1epCoHaNla COCTOMT, KaK NpPaBUIIO, U3 JBYX UEJIOBEK,
OJUH M3 KOTOpLIX ABJAETCS CTapiiuM cMcHbl. Kak uckioucHue, B cllydae [1poU3BO/CT-
BEHHOH Heo0X0AMMOCTH BO3MOXHO B cooTBeTcTBUM ¢ [1OT enuHonnyHOE 00CTyXHBa-
Hue B cMeHe. [IpuueM CMCHHBIC MHXEHEPBl H SJICKTPOMOHTEPHL JOKHBL HUMETh HE HU-
ke 3-i KBanM(UKAIMOHHON IpYIIbI 110 DJIEKTPOOE30NaCHOCTH U OBbITh JOMyLIEHHBIMHU
K CAMOCTOSITEIbHOMY OllepaTHBHOMY 0OCIYXHBAHHUIO 3JIEKTPOYCTaHOBOK.
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CMeHHBIH OIepaTHBHBIH IepcoHAll, HAXOAACh Ha AEXYpPCTBE, PYKOBOJCTBYETCSA B
cBoeil pabote pedcTBYIOIIMM 3akoHozatcenbeTBoM, [ID311, ITOT, HIIB, uHcTpykuuamu,
JUPEKTHBHBIMH MAaTepHaIaMH, IIpaBUIIaMH BHYTPEHHErO pacropsika M paclopshKeHUsIMHU
PYKOBOICTBA HPUMEHHTENBHO K 3aHMMaeMoil JOJDKHOCTH. B obwem ciyyae cMeHHBIH
ONepaTHBHBII I1epCOHaI 00s13aH:

1. Bectv HajexHbll ¥ 9KOHOMHYHBIH peXUM paboThbl ANeKTpoOOOpyA0BaHHS CHCTe-
MBI 3JIEKTPOCHAOKEHHS.

2. IlpoBoauTh BCE BMALI ONEPATHBHBLIX IEPCKIIOYEHHi, BHIBOAUTL 000pYyIOBaHHE B
PEMOHT, [0r0TABIMBATL Pab0UHe MECTA U IPOU3BOAUTH JOIMYCK PEMOHTHOIO epcoHaa
K pabotaM. OcyuiecTBIATh [IEPUOAHYECKHIT KOHTPOJIb 3@ PEMOHTHBIM IIEPCOHANOM B Yac-
TH COOMIOJEHHS MM IIpaBUIl TEXHUKH Oe3omacHOCTH. locne okoHUaHMs PEMOHTHBIX pa-
60T NpoM3BOAUTE OCMOTP M IpUEMKY pabOUHX MECT H CBOEBPEMEHHO BBOJAUTH B paboTy
OTKJII0UEHHOE 000pyJOBaHHE.

3. B yCTaHOBJIEHHOM IMOpsIIKE BECTH OIEPATHBHBINA KypHas, ONEPATHBHBIE CXEMbI
INMEKTPUUECKHX COECJUHEHHH, 3alOJHATh L[MTOBbIE BEIOMOCTH U APYIYI JOKYMEHTa-
ITHIO.

4. CBOEBpEMEHHO H KAYECTBEHHO IPOM3BOJIUTL 0OX0bI-0CMOTPLl 000pYAOBaHMSA, O
BBISIBJIEHHBIX HEUCIIPABHOCTAX MPOU3BOJAMTD 3alIUCh B XKypHal 1eeKToB 1 coo0wWaTs py-
KOBOJCTBY.

5. IlpunMMaTth Bce HEOOXOAMMbBIE MepHI AJs IIPeJOTBPALEHHs Ha3pCBaIOICH aBapHH,
a NpH €€ BO3HHKHOBEHUM — IJIs IPCAOTBPAIEHHS Pa3BUTHA aBapUH U BOCCTAHOBIIEHHSA
HOpMasbHOTO pexuma paboTel obopynosanus. Ilpu nukBMOAanUKM MOCIENCTBHI aBapHU
coaya cMeHbl 6e3 paspelieHHs pyKOBOACTBAa 00beKTa 3alpelaercs. B cBOMX QeHCTBUAX
NpH JIMKBUIAIUH aBapHii 00ecreunBaTh:

— B [IepBYIO odepeab — 6e30MacHOCTb JHo1eH,

— BO BTOPYIKO — COXPaHHOCTb 000PYyIOBaHHH,

— B TPETbIO — WEKTpocHab)eHue moTpeduTeNeH.

6. Ctporo co0noaaTh yTBep)KAE€HHbIH rpa@UK ICKYPCTB M YCTAHOBJIEHHBIH MOPAIOK
npHeMa-caayu cMeHbl. M3MeHeHus B rpaduke JiexKypcTB MOTYT OBbITh pa3pelleHbl TOJIbKO
OTBETCTBEHHBIM 32 JJIEKTPOXO3HCTRO.

INogpasaeneHusa peMOHTa U pe3epBHOIl au3enbHO AnekTpoctaHuuu (PA3C) ocyiue-
CTBIAOT (yHKIMH 3KcityaTanuu. [lo onpenenennto [I9311, akcmnyaranus — 310 cTa-
JMs )KU3HEHHOTO I{MKJIAa M3JeHs, Ha KOTOPOH peanusyercs, MOAdepKUBAETCS MM BOC-
CTAHABJIUBAETCSl €T0 KAyecTBO. B COOTBETCTBMM C ITUM OIpedesieHHEM B CTPYKTYpe
JHEProciykObl, H300paXEHHON Ha puc. 9.1, 3KcrulyaraiMcii 3aHUMalOTCs NoApasene-
HHSl PE3EPBHOI IM3€Nb-3IEKTPOCTAHIMH H PEMOHTA 000pYJOBaHUS U CPEACTB MOHHUTO-
PHHra.

O6opynoBaHHe CUUTAETCA HAXO/IAUIUMCS B OTHOM M3 CIIENYIOUIHX COCTOSHUA:

— B paboTe, eCliM KOMMYTal{HOHHbIE allllapaTrhl B €ro el BKIIOYEHbl U 0Opa3oBaHa

3aMKHYTas L{E€Ib MEXAY HCTOYHHKOM H IIPHEMHHMKOM 3JIeKTPOIHEPIrHH;

— B PEMOHTE, €CIIH OHO OTKJIIOYEHO KOMMYTAl{HOHHBIMH alllapaTaMH W MOArOTOBJIE-

HO B cooTBeTCTBUH ¢ [ITB D311 k npou3BoaCTBY pEMOHTHBIX paboT;
— B pe3epBe, €CIIM OHO OTKJIIOYEHO, HAXOJUTCA HE IOJ HANpSKEHHEM, H BO3MOXHO
HEeMeAJIEHHO€ BKJIIoUeHHe ero B paboTy (Hanpumep, AI'Y);
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— B @BTOMAaTHYECKOM pe3epBe, €CIM OHO OTKJIIOYEHO AanrapaTamu, CrioCOOHBIMU
BKJIIOYHTH €ro B paboTy or ycTpoicTe ABP winu ot aelicTeus Apyroit aBTOMaTHKY,
pesepeupoBanue 1o npuHimny N+1 unu gpyroii Bua pesepsuposanus CbD oTHo-
CUTCA K BUIY «ropsucro pesepsay (TepMHH OONBIION IHEPreTHKH), Korna o6opyao-
BAHHE HAXOAUTCA 10/ HaNpsHDKEHHEM HITH YacTHYHO Oeper Ha ceGs MOILHOCTL Ha-
IPy3KH.

[MTapanncneublie cucteMsl VBIT unu aHepreTHHCCKHE MACCHBBL UMEIOT Pe3epB MOLHO-
cTH, HO 1o knaccudukanuu [1I31] B enoM oTHOCATCS kK 000PYI0BAHUIO, HAXOAAIWLEMYCS
B pabore. ECTb ewie 01HO BaxkHoe 3aMeuaHue, oTHocsameecs ko BceM UBII, — AbB Bceraa
HAXOAWTCA 1107 HanpsbkeHHeM. D10 o3Hawaet, 4yTo BbiktoueHue MBIl He cHumaer non-
HOCTBIO HanpshKEHUs HA HEM, YTO HeoOXOAHMO NPUHMMATL BO BHHMAHHE, IIPOU3BOAA
CEpBHUCHBIE U PEMOHTHBIE Pa0OTHI.

OneparuBHoe coctosiHde mekTpoobopymosanus (TIL, [P, UBII, JAI'Y, pacnpene-
JUTENBHBIX M [PYIIOBBIX [LUTOB, KaOENbHBIX JIMHHHA, H3MEpPHTENbHBLIX IPUOOPOB,
CPEJICTB TEJEKOHTPOJIA, TEXHOJOMMYECKHX KOHIHIIMOHEPOB U Mp.) ONpeaessieTcs Moo-
KEHUEM KOMMYTALIMOHHBIX annaparoB, NpeAHa3HAYeHHBIX I OTKJIKOUYEHHS U BKIIIOYe-
HHs 3TOro 060pyI0BaHMS.

H3MmeneHne oNepaTMBHOTO COCTOAHUA 000pYNIOBaHMS, PEXUMOB €ro paboTel B HOp-
MaJIbHOM PEXHME MOXKET ObITh NPOM3BEEHO TOJIBKO IO PACHOPSIKCHHIO PYKOBOJCTBA
y4dacTKa MM OTAEJA, 3d HCKIIOYCHUEM CIIy4aeB sIBHOHM ONACHOCTH AJIs jroaed uiaM obo-
pyZnoBaHus. PacnopsikeHHE OTAAeTCA HElOCPEICTBEHHO AEKYPHOMY JIMYHO IHbO 1o Te-
nehoHy WM panuocBa3H ¢ 06paTHOH NpoBepkod. B pacnopskeHHH yka3bIBaeTCs M0CIe-
JIOBATCJILHOCTD OMepanyil 1 KoHeuHas Ielb HepeKIoueHHH, OHO JJOIKHO OBITh KPAaTKUM
U SICHBIM 110 (OpMe, OTAAIOMNN U NPUHUMAIOIIMHA €ro JOIKHBI HeTKO IIpeCTaBIATh [10-
pAJ0K oncpalliii U UX JONYCTHMOCTh. PacriopshkeHHe MOxkeT oTaaBaTbes B 0Owei dop-
Me W 110011epallHOHHO, B 3aBUCHMOCTH OT KBAJTH(PHUKALUH [IEPCOHANA.

CeocBpcMeHHOE U Ka4eCTBEHHOE NpoBejeHHe 00X0J0B U OCMOTPOB CKTPOYCTAHO-
BOK fIBJIAACTCA FapaHTHEH NMPeqoTBpalleHHs NOSIBIECHUSA H PA3BUTHS aBAPHIHBIX CHTYAIUA
B pabote obopynoBauus. O6Xoabl H OCMOTPBI AMEKTPOYCTAHOBOK, cHcTeM Oecriepeboi-
Horo nutaHus u JI'Y BBINOMHSIOTCS CMEHHBIMH HHDKEHEpaMH M SIBISFOTCS OJHOM U3 Oc-
HOBHBIX WX 00A3aHHOCTEN B OpraHU3auMH HAIEeKHOH, Oe3aBapuilHO IkcryaTanuu 060-
pyZOBaHHUs U CeTeH.

C 2TOH 11e1bI0 YCTAHABIMBAETCA CIIEAYIO@AsA [IEPHOAHYHOCTD [IpOBeAEHHSA 00X0M0B-
OCMOTPOB, IPOBOAMMBIX OlEPATHBHLIM [1€PCOHAIOM:

— OpH KaXIOH cjlade-lpueMKe CMEeHbl [IPOU3BOJUTCA COBMECTHBIH OCMOTD [EePCOHa-
JIOM JIBYX CMeH 000pY0BaHHA, COCTOSIHHE KOTOPOI'O BLI3LIBACT COMHEHHS B €I0 Ha-
JIeXKHOM pabote, 3aTeM 210 000pPYIOBAHHE OCMATPUBAET MPHHSBILAA JEXYPCTBO
CMEHA C OIpe/leNIAeMOH CaMOCTOATEIbHO HIIM YCTAHOBJICHHOH PYKOBOJCTBOM Ile-
PHOAMYHOCTBIO;

— 00X0-0CMOTp BCEro 31eKTpooOOpYyIOBAHHS U CETEi, BKJIOWAs CHCTCMbI TCXHOJO-
T'HYCCKOr0 KOHAMUIMOHUPOBAHUSA H BCHTUIISILIMM U CHCTEMBbI 000TpeBa KOHTEHHEPOB
1 OMIT PIDC, npoBoauTcs HE pexe OHOro pa3a B CMEHy B TeUEHHE A€XYPCTBa;

— BHEOYEpeHblE OCMOTPLI-06X0b! (11€1eBbIe) BBIIOIHSAIOTCS [0 CHENHATbHBIM pac-
HOpsKEHUAM PYKOBOICTBA, B OlIpeeIEHHOM UM 00beMe U NCPUOJHUHOCTH,
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—yactuuHble ocMoTphl JAI'Y, UBII, pacnpeaenuTensHbIX MTOB M KaOENbBHBIX TPACC
[POU3BO/IATCS 110CHAE KaXI0ro KOPOTKOIrO 3aMbIKaHUs, CpabaTbIBAHHS aBTOMaTHYe-
CKHX BBIKJIIOUaTellcii, cpabaThiBaHUs aBapUHHOW CUTHAJIM3ALMH U NpH OOHapyxe-
HuH oTkioHeHu# B pabdore JAI'Y u UBII no cucreme aucnerdepusanuu (MOHHTO-
puHra);

— nposepka padoroctiocobnoctu AI'Y u MBIl no cucremam aucnetyepusaiiuu npo-
BOJHUTCS C NMEPHOIUYHOCTBIO, YCTAHABIMBAEMON MCXO/ U3 MECTHBIX YCIOBHH, HO
HE pexxe, 4eM Kaxublc 3 4; B 00beM MpOBEPKH 0053aTeNIbHO MOJDKEH BXOJIUTH [PO-
CMOTp 2JEKTPOHHOr o xypHana coobienuii UBII u AI'Y;

— O0CcMOTp 000pYIOBaHHs, BBILCIIIEro M3 peMOHTa (PEeBU3HMH), NPOBOAMTCA MeEpen
BBOIOM H Cpa3y I10CIIE €ro BKJIIOYEHHA B paboTy C [CPHOAHYHOCTHIO, Ollpeneise-
MO} CaMOCTOATENbHO HIIH PyKOBOACTBOM OT/€ENId, B TEUEHHE CMEHBI;

— ocMOTp 000pyIOBaHUs, 3arpyxeHHoro Oojee yeM Ha 75%, NpOBOAUTCS C IEpHO-
JIMYHOCTBIO, 3aBHCAIEH OT TEMIIEPATYpbl BO3/yXa B IOMEMIEHHH, HO HE PeXe, UeM
Kaxjble 3 4.

O npoBeneHHH BCeX BHIOB OCMOTpPA M KOHTPOJS paboTbl 00OpYAOBAHUSA ONEPaTHB-
HBIIi [1€pCOHAN NOJDKCH CAENAaTh 3allUCh B ONepaTHBHOM xypHaie. O BceX 3aMEYEeHHBIX
aeeKTax AODKHBI ObITh IPOU3BEAEHB! 3aIHCH B XypHaile 1eeKTOB U COOOIICHO pyKO-
BOJICTBY IpYIIIbl HIIM OTAENA )i IPHHATHS MEp 110 X CKOpeiileMy ycTpaHeHui. Ilpu
obHapyXeHUH Nc(eKTOB, ABHO YIPOXKAIOIHUX XHU3HH JIIOAEH WITH [IeNOCTHOCTH 000pYya0-
BaHUs, NEPCOHAN, IPOU3BOAAIIMI OCMOTp, 0043aH ACICTBOBATL CAMOCTOATENLHO, 6€3 CO-
raacoBaHHsA C PYKOBOJACTBOM [PHHUMATh pelEHHUS [10 OTKAIOYEHHIO MOBPEXAEHHOrO
yuactka CBD.

Y onepaTHBHOro IEpCoHaNa B NOMENIEHHX, KOTOpble 000pYA0BaHbI AN €ro Npedbl-
BAHMA M B KOTOPBIX YCTAHOBJIEHA allaparypa aBapHHHON CUTHaIM3ALUU H TEJIEKOHTPO-
A4, 1OJDKHA HAXOAMTBCA CICAYIOAs ONePaTHBHO-TEXHHYECKAsd JOKYMEHTAIHA:

— OllepaTHUBHAS CXEMa JICKTPUUECKUX COeTMHEHUH 3JIeKTPOYCTaHOBOK;

— OIEepPaTHBHBLIH XypHaI;

— XypHan neeKTOB U HeNomnafok ¢ 000pya0OBaHHEM;

— XKYpHaJ paclopsKEHHH;

— KypHaJl MHCTpYKTaxXa Ha pabodeM MecTe;

— GnaHKu Hapsma-A0IlyCcKa;

— KOMIIJIEKT MECTHBIX U QUPMEHHBIX HHCTPYKIIMH 110 3KCIITyaTauH 000py10BaHHS;

— HHCTPYKITHH [10 OXpaHe TPY/a;

— NOJDKHOCTHbIE HHCTPYKIIHH;

— CIMCKH JIML, UMEIOIHUX [IPABO €AMHOIHYHOIO OCMOTpPA 2JIEKTPOYCTAHOBOK, NPaBo
BbIAABATbL HAPAABI-NOIYCKH U OTIABaTh PACHOPSXKEHHS HA NMPOBeNeHHe padoT U le-
PEKITIIOYEHHI, a TalKe ObITh NPOU3BOAUTENIEM paboT, HabMIOAAOWUM, A0NYCKaO-
MM, YlIeHaMH OpuUrajpl.

[Tpu pazaenbhoit akcinyatanuu Ch9, CI'D u CO3 noapaznenenusamMu nHpopMaTusa-
IIMM U CBA3M M JHEProciyx00i s ollpeneneHys OpaBUil B3aUMOAEHCTBUS COCTABASAETCS
AKT pasrpaHHYeHHss OTBETCTBEHHOCTH 3a 3KCIUIyaTallMI0 IIEKTPOYCTAHOBOK, B3aUMIIO
NpefoCTaBIAKTCA CIUCKH JIUL, HMEIOWHX [IPaBO BECTH ONEPATHBHBIE [1€PErOBOPHL U OT-
1aBaTh PACHOPSKEHHUS HA NpOBEJEHHE OlNepaTUBHBIX Nepekitodenuil. C aneprocmyx6oii
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YyCTaHaBIUBAETCS TaKO# NOPAAOK B3aUMO/ICHCTBUS, uTO nepeknoueHus Ha I'PLLI, nutaro-
e MBI, BO3MOXHBI TONBKO € paspeienus aAMHHUCTPATHBHO-TEXHHUECKOTO TIEPCOHa-
na, B 4pEéM BeJeHHH Haxogutcs obopyjoBanue CB3D. B ciyuyae HEOOXOQUMOCTH TaKHX
MEPEKIIIOYEHHI B TUIAHOBOM TMOPSJIKE YHEProcilyxba u3BellaeT aIMHHHCTPATHBHO-TEX-
Huueckui nepcoHan CbD o Bpemenu u JuimtenbHocTH nepexoaa UBIT Ha G6atapen (B 06-
ieM ciydae Bo BpeMs nepekiodeHuid BT tepsier nutanue) u nonyyaer paspeleHUe Ha
MEPEKIIOUEHHS TOCNIE OLIEHKH Harpy3ok ¥ BpeMeHH aBTOHOMHOH pabotsl UBII Ha Oata-
pesix. Ha mepuon Takux mepekmodeHui co31aéTcst «ropsyas JHHHUS CBA3HY) MEXIy oOre-
PaTHBHBIM IEPCOHATIOM CIIyX0 U OCYLIECTBIAETCH NMOCTOSHHBIH KOHTPOJIb OCTaBHIETOCS
BpeMeHH aBTOHOMHOH pabotsl MBII cpeactBamu aucneryepusaiuu (MoHutopunra). Ec-
JIH BO3MOXKHBII pecypc aBTOHOMHO# pabotbl MBI ji0 Havana nepekIioueHuii cocTaBiser
meHee 20 MHH, TO MOJOOHBIE MEPEKIIOYEHHS JOJKHBl MPOBOJUTHCA € 003aTEIBHBIM
OTIOBEIIIEHHEM TI0B30BaTenel u aaMuHucTpatopoB JIBC (Takoe onoBenieHHe BOIMOXKHO
NPOBOJIUTH U B CIY4a€ CHHXKEHHSI BPEMEHH aBTOHOMHOH paboTh!l 10 20 MHH B X0X€ Tpo-
BOJUMBIX padoT). ONMoBCIICHHE MPOBOIUTCS C HCIIOJB30BAHUCM BHYTPEHHEH TPaHCIALMK-
OHHOH ceTH, mo TenedoHy u cpeacrBamu JIBC, ans yero 3apaHce pa3pabaThIBalOTCS CXc-
MBI OTMOBEILICHHS T0Ib30BATEsIEH C ONpC/ICIEHHEM 0YEPEHOCTH B 3aBHCHMOCTH OT TpH-
opuTeTa paboThl IEKTPONPHEMHHKOB.

B cnywasix aBapHilHOTO MCUE3HOBEHHs HalpsikeHHs B ceTH, nuTarowted UbII, onepa-
THBHBIA TIEPCOHAJ FHEProcnyxObl 00beKTa 0053aH MPOU3BECTH OLIEHKY €r0 ATHTENIBHO-
CTH ¥ MPENOCTaBUTH 3Ty HHGOpMaLUiO onepaTtuBHOMY nepcoHaity CBD, kotopsldd npu-
HUMaeT peLICHHE O TJIAHOBOM OTKJIIOUEHHH 4acTH moTtpeburteneil mubo o momHoH pas-
rpy3ke CB3. Kak mpaBuio, B ciiyyae HEOOXOAUMOCTH MOJNHOH pasrpy3ku CBD npusn-
MalOT MEpBbl AJSl CKOPEHILEro KOPPEKTHOTO OTKIIIOUEHHUS NMOTpeduTeNeH, He N0XUIasCh
OKOHYAHHUS MOJHOTO pa3psjia akkyMyasaTopHbix 6arapeii MBI, u nocie CHATHS Harpysku
npousBoAuTcs otkmoueHue UBIL.

IMpu Hanuuuu CI'D mpousBoauTCs KOHTpONb nycka AI'Y ¥ nepexona Ha pexxuM Hop-
ManbHOH paboTel. Bo Bpems pabotsl CI'D B aBTOHOMHOM peXHMMeE MPOU3BOJAMUTCS KOH-
TPOJIb pacxojia TOIUIMBA, JIEKTpU4YeCKOH Harpysku u mapamerpoB [AI'Y. Ilpu ucuepna-
HHH 3araca TOIUTHBA HEOOXO/IMMO OCYILCCTBHTH KOPPEKTHYIO OCTAHOBKY paboTH! MOTpe-
outeneii rpynn A u B.

B cnyyae HeoOxoaumocTtu nepeBoda UBIT Ha anekTpoHHbIH HH pydHo# Gaiinac omne-
PATHBHBIA MEPCOHAJ IHEPToCayObl CTABUTCS 00 3TOM B M3BECTHOCTH, H BCE IJIAHOBHIE
TIEPEKTIOUEHHS B LIEHIAX CETH OOMIEI0 Ha3HAueHus, OT KoTopbix nmutactces MBI, nomxHs
OBITH NPEKPAIICHBI.

BBINOIHEHHC BCEX BBILICH3IOAKCHHBIX TPEOOBaHHH MO3BOIUT OPraHH30BaTh JKCILTyaTa-
LIHIO CHCTEMBI JIEKTPOCHAOKEHHUS ¢ HEOOXOIUMOMH CTCIICHBIO HAIEXKHOCTH U OE30ITaCHOCTH.

9.3. CepsucHoe obcnyxuBaHue

O06cayxuBaHHE IECKTPOYCTAHOBOK MOTPEOHTENEH MOXET OCYIIECTBIATE CIIELHATHIHPO-
BaHHas OPTaHU3allMsA WIH NMEKTPOTCXHHUYECKHH NepCcoHal APYroro npeanpHsaTus no Jo-
roBopy. O0CTy)KMBaHHE MOIIIHBIX HCTOYHUKOB Oecnepe00iHOrO MUTaHUs U AH3ENb-TeHe-
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PaTOPHBIX YCTAHOBOK MO CIOXHUBILEHCS MPAKTHKC OCYIIECTBISAETCS CTOPOHHUMHU OpIraHHU-
3alUSIMH, KaK MPaBHIIO, MOCTABIIHKAMH JaHHOI'O 000pYAOBaHHs. DTO CBA3aHO C HEOOXO-
JUMOCTBIO O0YUCHHs Ha 3aBOJIaX-U3TOTOBUTENAX, 00ECTeueHus ClellHaNibHOH CEpBUCHOM
JOKYMEHTalMeH U MPOrpaMMHBIM O0ECIICUeHHEM, a TaKKe TONydYCHHEM OT M3TOTOBHTE-
Jielk KOJOB M MapoJei Ans BXoJa B CEPBHCHBIC MEHIO YCTAHOBOK, H3MEHEHUS YCTaBOK H
pETYIHPOBKH NapaMeTpoB.

O6cnyxuBanue AI'Y BBHIONHSETCS B 3aBUCHMOCTH OT HapaOOTaHHBIX MOTOYacoOB H
BPEMEHH, NMPOLIEIILETo C MPeapLAyero oocnyxusanus. B enyyqae, korga AI'Y Haxonut-
cs B pe3epBe, e€ 3alyCKH MPOU3BOJATCS TOJNBKO € LENIbK0 MPOBEPKU K AHarHOCTHKH. [le-
PHOIHYHOCTH NPOBEPOK — €KEKBApTa/lbHasl, TI0IYr010Bas U roloBas. B 3aBHCHMOCTH OT
nepHona MpPOBEPKH OCYINECTBIACTCA 3aMeHa TOIUIMBHBIX, MacC/SHBIX M BO3JAYILUHBIX
GUABTPOB, Macna u oxJaxKaawuied KuAKocTH. Takke IPOU3BONATCS Pa3IMIHEBIE IPOBEP-
KU ¥ PETYJIHPOBKU. B 3aBHCHMOCTH OT HapaOGOTaHHBIX MOTO4aCOB BBIIOJIHSIOTCS 3aMEHa
dunsTpoB, MpoBepku U peryaupoBku AT'Y. O0cnyxuBaHHE MO BpeMEHH HapaOOTKH Mpo-
ussoautcs uepes 50, 250, 500 u 1000 MoTouacos.

Iposepku AI'Y nposoasrtcs noa Harpyskoil. Jlng 31oro npeaycMarpHBaercs NoA-
KIIIOUEHHE Harpy304HbIX peoctatoB. FIMers Ha 0ObeKTe Mara3MH Harpy304HBIX peocTa-
TOB HeoOs3aTenbHO. TakuM 000pyIOBaHHEM PACNoJIaraloT OpraHH3alMK, OCYIIECTBIAI0-
I[He CepBUCHOE 00cnyxuBaHue. HarpysodHsle peocTtarsl pa3MelaloTCs Ha CelHaIn3H-
pPOBaHHOM aBTOMOOMIIE, 00OPYAOBAHHOM KOMIUIEKCOM BCETO JHAarHOCTHYECKOTO 000py-
noBaHus. [IpoekTOM creayeT mpeaycMOTpETh NMPUCOCIHHEHHE HAarPY30UHBIX PEOCTaTOB
B CJyJae, OTOBOPEHHOM B TEXHHYECKOM 3a1aHuH, NepedBrkHoi JI'Y Ha Bpems mposefe-
HHs pernaMeHTHBIX pa6oT. Harpy3ouHsic peocTaTaTsl IPHMEHSIOTCS TaKkXe MPH J0CTa-
TOYHO JUTHTENbHOU (Gonee 30 MuH) padote AI'Y Ha Harpysky 30...40% oT HOMHHanbHOH
U McHee. BosHuKaroimee npH 3TOM «KOKCOBAHHE» IMIHH/POB IBUIaTeNs YCTPaHAETCA
«IPOXKHIAHHEM» JBUTaTelsl NMpH paboTe Ha HOMHHAIBHYIO Harpysky. Takum oOpasom,
obcnyxuBanue 'Y MOXKHO pa3oenuTh Ha IUIaHOBOE, MTPOBOJUMOE B COOTBETCTBHH C 3a-
BOJACKMMH TPEANMHUCAHUAMH 10 rpadHKy, Ha CEpBHCHOE OOCIY)KHBaHHE 1O HapaboTaH-
HBIM MOTOYaCaM ¥ BHEIJIAHOBOE, BBI3bIBAEMOE «(KOKCOBAHHEM» U ITOJIOMKAMH.

PaGoThl, BHITONHACMBIC ITPH TexHUYeckoM oOcnyxuBanuu MBI, rakke noapasgens-
I0TCS. Ha TUIAHOBBIC M BHerUlaHOBble. [IpHMEHHTCIBHO K MaibIM «po3eTouHbMy» HBII
MPOU3BOANTCS TOJIBKO €KEKBapTaIbHOE TECTHPOBaHHE PAabOTOCIOCOOHOCTH B aBTOHOM-
HOM peXHME U TJIaHOBas 3aMeHa Gatapel yepes 3—5 neT B 3aBUCHMOCTH OT THIIA aKKyMY-
JSTOpOB. BHennaHoBas 3aMeHa Gatapell MOJKeT OTpeGOBAaThCs 10 PE3YIbTaTaM TECTHPO-
BaHMA B CJIyyasiX MHOTOKDATHBLIX LHKJIOB «3apAA—pa3psi» WM HapyLLEHHUs TeMIlepaTyp-
HOTO pekuMa B noMeieHuu. [pyrue padots! no oocnyxubanuto MBI Manok MouHocTn
He NpeAyCMaTpHBaIOTCS.

Pabotsl Mo cepBucHomy obcayxuBanuto UBI1 Gonpmol u cpeaHed MOIIHOCTH MpPo-
BOJATCA C MEPUOJNYHOCTBIO OJHH pa3 B kBapTall. [IpOM3BO/IMTCA OUMCTKA OT TBUIM NIaT
yNpaBJCHHS, CUIIOBLIX 3JIEMEHTOB, B NIEPBYIO O04epells PaInaTopoB MOIIHBIX TPAH3HCTO-
pOB, THPUCTOPOB H JHOI0B. OCYIeCTBIACTCS NPOBEpKa OONTOBBIX H Pa3beMHBIX COEIM-
HeHHH. AKKyMynaTOpHas OaTapesi NMPOBEpAETCS Ha NPEAMET INPOTEYKH JJIEKTPOIIHTA,
OYHIIAETCH OT MBUIH U OCTATKOB 3JeKTponuTa. ClelHaibHBIMH JIMATHOCTHUECKUMH TIPH-
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00paMH NPOU3BOIUTCS MPOBEPKA EMKOCTH OTJCNBHBIX aKKyMYIATOPOB. DTO AOCTATOYHO
TPYAOEMKas 1IPOBEPKA, H B COOTBCTCTBHH ¢ TpeboBanusamu 19311 e¢ nposoasar 1 pas B
roj. OHa MoxeT nmoTpeboBarh uacTHYHOH pazbopku Ab u, cnenosarennho, BriBoaa MBI
u3 paborsl. CyliecTByeT ajJbTepHaTHBa — TccTHpoBaHue AbB B mpouecce pabotst UBIT
UBII nepenporpaMMupyetcs B pesxxuM «battery testy («rect 6ataped») U MEepexoauT B aB-
TOHOMHBIH pexuM Ha 3anaHHoe Bpems. Cuctema ynpasieaus MBI usmepser moctosu-
HBIH TOK K Hampspkenue Ha Ab. B cooTBeTCTBHU ¢ 3apaa-pa3psaHbIMH XapaKTepHUCTHKA-
MU [IPUMEHAEMBIX aKKyMYyJISATOPOB, 3aJ0XcHHbIMH B naMaTh MBII npu uncrannauuu, as-
TOMATHYCCKH BBIUMCIAETCS eMKOCTh Ab M naHHble pacueTa BBHIBOAATCS HA MYJbT WIH
craduuio Mouutopunra MBI Ilpu HeynoBneTBOpUTENLHOM pe3ynbTaTe TeCTa AcTacTcs
3aKJIKYEHUE O NoTepe eMKOCTH Ab n npHHuUMaeTcs pellleHue 0 e€ MOJHOH 3aMeHe HIH
nocienyoued 1eTalbHON JHarHOCTHKE C 11CTIbIO ONPCACICHHS JICPCKTHBIX (MOTCPABLIMX
CMKOCTh) OTAC/BHBIX aKKyMYJIATOPOB. YCIELIHOE 3aBeplIeHHE TECTa He 03Ha4aeT Oesyc-
JIOBHO Y/IOBJIETBOPHUTCIBHOTO COCTOHUS AB. 3TOT pe3ynbTar cneaycT pacliCHUBATh CKO-
pee kak nporHos. CieiyeT KOMOMHHPOBATb aBTOMAaTH4ECKHE H PyuHblE TeCThbl: aBTOMa-
THUCCKHE — ©XEKBapTAIBLHO U Halle, py4Hbie — | pa3 B roa.

FloMumo TectupoBanust Ab mpousBoauTCs M3MEpeHHE 3IEKTPHUECKHX NapaMeTpoB
UBIT 1 npu HcoOGxoAMMOCTH — UX KOppeKkTHpoBKa. [Ipu KOppexkTHpOBKE MapaMeTpoB
UBI1 npuMmeHsieTcs CreLHATH3MPOBAHHOE NPOTPaMMHOE OOecnedeHHe, IO3BOJIIOIIEE
OCYLLIECTBIIATH 1IIPOBEPKY M YCTAHOBKY CIEAYIOLIMX OCHOBHBIX 1apaMETPOB:

— JIONyCTHMOTO 3HA4YCHHSA JHAana3oHa HaNpsyKEHHs Ha BXOJC, HC BBI3BIBAIOLICTO NEpe-

X0J1a B @BBTOHOMHBIH PCIKHM;

— HarnpskeHus 6arapcH;

— HamnpsKEHHS Ha BBIXOJE HHBEPTOPA;

— TOKa 3apsia 6aTapeu.

ITporpammuoe obecneuenne M03BONAET NPOU3BECTH CUHTHIBAHHC BHYTPCHHETO JKyp-
Hana co6eiTuil MBI, no3Bonsioniecro BOCCTaHOBUTH UCTOPHIO ONEPALHid, TPOBOAUMBIX Ha
WBII kak B aBTOMaTHYECKOM peXXUMe, TaK H B py4HOM. [1o xypHaiy coOBITHI TPOBOAKT-
Cfl aHAIM3 TCKYIIKWX COOBITHI C LENbIO BBISBICHUS BO3MOXHOCTH BO3HHMKHOBCHHS aBa-
PHIHBIX CUTYAallUH H YCTAHABITMBAIOTCS MTPHYHHBI HX BO3HUKHOBEHHUS.

Iposepka UBII npoBoautcs na xomoctoM xoay. B ciydae HCOOX0AMMOCTH BO3MOXK-
HO npoBeleHue TecTHpoBanua VBII na Harpy3ounble CONpOTHBIEHUS, MOJOOHO TECTHPO-
Bauuio JII'Y. Bce perynupoBKH NpoBOASTCS B Clyuae OTKIOHCHHH IapamMeTpoB OT HOp-
MBI, BBISIBJIEHHBIX B XOJ€ TeCTHpoBaHus. IIpoBepkn ¢ NpHUMEHCHHEM IIPOrPAMMHOIO
obecricycHHs MPOBOIAT 2 pasa B ro/l.

ITomumo mposepok camoro MBI ocyuiecTBasieTcss KOHTPONb 32 COOMIOAEHHEM JKC-
ITyaTainMOHHBIX HOPM HA: YUCTOTY NIOMEILEHNS, TEMIIEPATypy B TIOMELUCHHH, TTOCTOPOH-
Hue lpenmetsl Ha Kpoitikax MBI, orpanuuenue goctyna B nomenienue UBIT.

Caenenust o rotoBHOCTH Kk mycky JAI'Y, npoaomxutenbHOCTH ee paboThl HAa XOJ0-
CTOM XOJly HJIM TI0J1 HATPY3KO#, a Takxe Pe3yIbTaThl OCMOTPOB U MPOBEPOK PabOTHI K-
3CNb-JJICKTPOCTAHIIMH JIOKHBl 0OQOPMIIATHCS B IKCIUTYyaTaLHOHHOM XypHaie ($hopmy-
aspe). Ceencnus o npooaumeix Ha UBIT npoBepkax u perynupoBKax Takxe 3aHOCATCH

B Gopmymsp.
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9.4. Be3onacHOCTb 3J1IeKTPOCHa6XeHus

CucTema 371eKTpocHab)eHus MPCCTaBsieT COO0N TeXHONOTHYECKYI0 cCHCTeMY, obecre-
YHBAIOILYO O€30MacHOEe M HajckKHOe (YIKIHOHHPOBaHHE HHPOKOMMYHHKALMOHHBIX
CHCTEM M MH)XEHEPHBIX CHCTEM 37aHus. B CBOIO ouepenb, CHCTEMa 31EKTPOCHAOXKEHHUS
JIOJKHA 00CCIIeYUBATHCS CPEACTBAMH O€30MaCHOCTH, U, KPOME TOr0, CaMa CHCTEMA dJIeK-
TPOCHAOXEHUS ABJSAETCA HUCTOUHWKOM IMOBBILIEHHOH OMmacHOCTH. BaxHoi 3amadeii 3kc-
IIyaTallui CHCTEMBI JICKTPOCHAOKEHHUS, HAPS1y C DJIEKTPOCHAOXKEHHEM MoTpebuTeNneH,
sBisercs c€ 6e3onacHoe GyHKIIMOHHPOBAHHUE.

Be3onacHoCThb »JeKTpOCHA0XKEHHS ClienyeT MOHUMATh JOCTaTOYHO LIHPOKO, HE orpa-
HHYHBAsACh TONBLKO TOXKAPHOH M 31ekTpode3onacHocThio. [IpUMeENnTENsHO K CHCTEME
JNEKTPOCHAOXKEHHUS CYIIECTBYIOT CCAYIONINE aCIIEKThl 6€30MaCHOCTH!

1. O61ume TpeGoBaHus 6E30MACHOCTH.

2. OdyHKLUK cHCTEM 6e30MaCHOCTH, 3aBUCALIINE OT JIEKTPOCHAOKEHHS.

3. DilekTp06Ee30MacHOCTb.

4. TToxxapHast 6€30MacHOCTb.

5. UudopmannoHHas 0e30I1aCHOCTDb, BKJIIOYAIOIAS COXPAHHOCTh WH(OpMaIUH, rpe-
JOTBpAICHHE HECAKIIMOHUPOBAHHOTO JOCTYIA 110 UElsAM ITUTaHHA, 3aIMUTY OT NpeaHa-
MEPEHHOTO BO3CHCTBHS MO LICTISIM ITHTAHHUSL.

Obwue mpebosanus Ge30nacHocmu 3aKiO4YaloTes B COOJIIONCHHU 11PaBHI BHYTPEH-
Hero pacriopsijgka, TpeOOBaHHH BHYTPHOOBEKTOBOIO peXHMa U MPUMEHEHUS TEXHHUC-
CKHMX W HH)XXEHEPHBIX CPCICTB 3allUThI 3IEKTPOYCTaHOBOK.

DneKTpOMALIMHHbIE TOMEUICHHS, NpenHa3HA4YCHHBIE I Pa3MELICHUs [IHTOBOTO
000py/IoBaHKs, UCTOYHUKOB OecniepeOoinoro mutanus, AI'Y, n0mKHB HMETh NPOYHBIE
BXOJHBIC ABEPH, 000PYIOBaHHBIC CHCTEMOW KOHTPONS JOCTYNA W 3aIlMLICHHBIE OXPaH-
HOW CHrHaiM3auMei, a B OOOCHOBAHHBIX CNydasX — CHCTEMOH BH/ICOHAOMIOJCHHS.
DNEeKTpOMalIHHHbIC MOMEIEHHS, B KOTOPBIX pa3MeInacTcsl 3J1eKTpooOOopy/I0BaHHE, He
Tpebyioliiee MOCTOSHHOTO YNpaBIeHHs U 00CTYKUBaHHUSA, JOKHBl CTAaBUTHCS MOJ CHrHa-
nu3anuio. JJocTyn B JaHHBIC MOMELICHHUS JIOMKEH 1IPOM3BOAUTBCSA C YBEJOMIICHHEM H €
paspellieHus 10CTa LEHTPAIK30BaHHON oxpaHbl. PekoMeHnyercs, uToOsl HHOpMauus o
JIOCTYTIe B JIEKTPOMAIIMHHBIE TTOMEIIICHHS MOCTYyNala He TOJbKO Ha MyJIbT OXPaHbl, HO H
nna APM mucnetuepa C/1D. B o0benuuennoit ACY Takue TpeOGoBaHMS JIETKO pealin3y-
I0TCH, IIOCKONBKY I1yIbTH  APM pa3Mematorcs B 00beiMHCHHOM nHCIeTYEPCKOM.

[Tpu pa3sMEIICHHH JJICKTPOMALIMHHBIX TOMEIIEHHH Ha MEPBBIX JTaXKax aAMUHHCTpA-
THBHBIX MJIH CJTy’CcOHBIX 3JaHHH, a TaKKe IPH HAIMYHHU PAIOM C OKHaMH OalKOHOB, 1o-
’KapHBIX JICCTHULI U T.1I. HA OKHA TIOMEIICHHH [ONOMHUTENBHO YCTAHABIHUBAIOTCA BHYTPCH-
HHE Pa3IBHIKHBIE METAIIIHYECKHE PEILETKH, 3anupaeMsle Ha 3aMok. Ha nBepn nmomereHus,
NpeaHa3HAUEHHOTO AJls PA3MEILEHHUS 1€KYPHOTO ONIePaTHBHOTO NIepPCOHAIa, TOMKHBI OBITH
YCTaHOBJIEHBI CPENCTBA OTPaHHUYEHHS n0CTyNa (LHPPO3aMOK, 1OMO(OH U T.I1.).

Dyuxyuu cucmem 6€30nACHOCMU, 3A6UCAWUE O INEKMPOCHADICEHUS, 3AKITIOYAIOT-
Cs B COXpaHeHUH pabOTOCTIOCOOHOCTH CUCTEM 0€30MaCHOCTH B CIy4asX HCUE3HOBEHHUS
MHUTAHUS OT CUCTEMBI BHEIIHETO 3JICKTPOCHAOXKEHHUS ¥ aBapUi B CUCTEME BHYTPEHHEro
aneKTpocHadxeHus. CymecTByeT psig HOPMATHBHO 3aKPENIEHHBIX TEXHHYECKHX Mepo-

8 — 6499
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NPHUATHH, MO3BOJSIOMIHX CBECTH K MHHHMYMY BEpPOSTHOCTH BBIXOJZ M3 CTPOS CHCTEM
6esonacHocTH. B mpunoxenun 1 k P/ 34.20.185-94 comepkuTcs nepedeHsb 3JIEKTPO-
NpUeMHHKOB | kaTeropuu. B 4acTHOCTH, K HUM OTHOCATCS 3JEKTPONPHEMHHKH IPOTH-
BOIIOXAPHBIX YCTPONCTB, JUTH, oxpaHHas curHainusauus. BCH 59-88 ycranasnusa-
10T | KaTeropuio 31eKTPOCHAOKEHHS AN ANEKTPOIPHEMHUKOB IIPOTHBOIIOXKAPHBIX YCT-
pOMCTB (MOXKApPHBIX HACOCOB, YCTPOICTB MOANOPA BO3AYyXa H JbIMOYJAJICHHS, YCTAHO-
BOK NOXapOTYLIeHUSs, MOXKAPHOH CUTHAIHM3ALMK U OIIOBELIEHHS O MOXKape), OXPaHHOM
curHanuzauuu U nudros. MI'CH 4.04-94 TpeOyIoT 0CYymieCTBIEHHS JNEKTPOCHAGKEH S
NPOTHUBOIIOKAPHBIX YCTPOHCTB MHOTOQYHKIIHOHAIBHBIX 3JaHUH BBICOTOH Oonee 16 3Ta-
KeH OT JBYX HE3aBHCHMBIX TPaHC(HOpPMATOPOB C aBTOMATHUECKHM INEPEKITIOUEHHEM C
OCHOBHOTO Ha pe3epBHBIH. B KadecTBe TpeTbero pe3sepBHOIO MCTOUHHKA 3IEKTPOCHA0-
KEHHUSA cliefyeT NMpelycMaTpHBaTh AH3EIBHYIO AMEKTPOCTAHIHIO.

TexHuycckHe MEpOTIPUATHS 10 OPTAHH3AIMH 3JIEKTPOCHAOKEHHS A BBINOJHEHHUS
3TUX TPpeOOBAHUM CBOIATCA K CIIEAYIOLIEMY:

— BBIAENIEHHIO Ha pas3Hbie cekiun [ PLL cucteM pabodero u aBapuilHOIO OCBELICHHUS

TIOKapHBIX CHCTEM;

— IPHMEHEHUIO aKKYMYJIATOPHBIX OaTaped B Lensx OIOKOB IMHTaHUS CUCTEM IOXap-
HOW M OXpaHHOW CUTHAJIM3AllMH, UCNOJIL30BaHKIO JNoKaibHbix MBI nns gononHu-
TENILHOTO pe3epBUPOBAHUS TUTAHUS CHCTEM OE30MAaCHOCTH;

— YCTPOHCTBY PE3EPBHOH TU3ENBHON 3MEKTPOCTAHLIUHU IS HTAHUS IIIEKTPOIIPHEM-
HHMKOB CHUCTeM Oe30MacHOCTH.

Onexmpobezonachocme CHCTEMBI JJIEKTPOCHAOXKCHUS 3aKIIOUAETCS B OpPraHU3allu{
JKCIITyaTalMl B COOTBETCTBHH ¢ TpeOOBaHHSIMH JAOKyMeHTa «MexoTpacneBble npaBuia
no oxpaHe TpyJa (npasuyia 6€30MaCHOCTH) MPU IKCILTyaTal[#H 3ICKTpoycTaHOBOK» [10T
P M-016-2001 (PHA 153-34.0-03.150-00). Bce mnpumeHsieMoe 31eKTpooOOpyIOBaHHE
JOKHO UMETh CepTHHUKATBLI COOTBETCTBHS, a DJIEKTPOYCTAHOBKA 3IAHUS B LIETIOM TAKXKe
JoMmXKHA ObITh cepTuduuMpoBaHa Ha cooTBetrcTBie [OCT P MOK 536-94.

Ioowcapnas bezonachocms CUCTEMBI JJIEKTPOCHaOXKEHUs obecrieduBacTcsi cobuioe-
HHEM HOpM noxkapHo# 6e3onacHocTy (HITB) npu npoekTHPOBAHHH M MOHTAXXE CHCTEMbI
1 OCHAIlIEHHEM €€ B YCTaHOBJICHHBIX CITY4asX CHCTCMaMH [10’KapHOH CHTHaJIH3aLUHU U aB-
TOMAaTHYeCKOro noxapoTyiieHus. Ilpu mpoexkTHpoBaHUHM CleldyeT pyKOBOICTBOBATHCH
CIeAyHOLMH HOPMAaTHBHBIMH JOKYMEHTAMH:

— HIIb 110-96 «IlepcueHb 30aHHI, COOpYXXEHHUH, MOMEUICHHH U 00OpyIOBaHMUS,
HoJNIeXalMX 3auUTe aBTOMAaTHYECKHMHU YCTAaHOBKAMHU TYLIEHHUS! U OOHApYKeHHUs
noxapa;

— HITB 105-95 «OnpenencHue KaTeropHil nomeleHuid U 34aHUM 10 B3pPHIBOIIOXKAp-
HO# ¥ MOYapHOW ONMaCHOCTH».

Hugpopmayuonnas Gezonachocme B OCHOBHOM OIpeNeNsAeTCs pa3paGoOTaHHBIM I10-
PSLIKOM BBUTOTHEHHUS TPEIITHCaHHBIX OpTaHU3aIHOHHEIX MEPOIIPUATHI U HCIIOIb30BaHH-
€M CYLIECTBYIOUINX TeXHUYECKHX CPEACTB 3alIUTHI. [IPUMEHHTENBHO K 3IEKTPOCHAOXKe-
HHIO HHPOpMaHOHHAs 6e30MaCHOCTh UMeET TPHU acileKTa:

1. CoxpaHHOCTb HH(OpPMALHK B CHCTEMAX CBSA3H, B HHPOKOMMYHHKALMOHHBIX CETHX,
Ha cepBepax, pabOYHX CTaHIMAX U NEPCOHAJIBHBIX KOMIIbIOTEpax, odecrneunBaeMas 3a
CUeT HaJIe)KHOCTH M KauecTBA 3JIEKTPOCHAOKEHHSL.
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2. llpenoTBpalieHHe HECAKLIHOHHPOBAHHOI O JOCTYIIA MO LEMAM ITHTAHHS.

3. 3amuTa OT NpeIHAMEPEHHOTO BO3ACHCTBHS NO LENSAM MTHTAHUS.

JBe mociegHHe MO3MIMHUK OTHOCATCS K BOIPOCAM, BBIXOJIMM 3a paMKH JaHHOM
KHUTH. EAMHCTBEHHO, YTO MOXHO OTMETHTh OTHOCHTEJILHO BBITIOJHEHHS 3THX TpeboBa-
HHUH, — 3TO TEPPUTOPHAIBHOE PACNONOXKEHUE IEKTpoobopyoBanHus. TpaHcdopmaTop-
HbIC MOJACTAHI[HK M 3a3eMJIMTENH JOKHBl HAXOIUTHCS HAa OXPaHACMOH TeppPUTOPHHU Y4-
pexaenns. K TpaHchopMaTOpHEIM MOACTAHUHAM H 3a3CMIMTENAM HE JODKHBI MOAKITIO-
4aThCs BHELLHUE 110TPEOUTENH.

YTo KacaeTCs COXPaHHOCTH HHPOPMALHH, TO ClIeayeT OTMETUTh, YTO CYN[ECTBYET
CHCTeMa HOPMATHBHOTO M IIPABOBOTO pEryJIHpOBaHHs WHPOpPMALHOHHOHN Oesonacio-
ctu. Penepanbublil 3akoH «O0 uHpopMapuu, HHPOpMATH3ALHUH U 3aLIUTE HHOpMa-
LHU» PEryTupyeT OTHOLICHHS, BOSHHKAIOIHE NPH POPMHPOBAHHH H HCIIONB30BaHUH
“HPOPMAILIHOHHBIX PECYPCOB, CO3MAHHH W HCIIOJH30BAHHH HHPOPMAIIMOHHBIX TEXHO-
JOTHHA M cpeAcTB UX oOecNeyeHHs, 3aluuTe HHGOPMallHU U NIpaB y4aCTHHKOB HHGOp-
MallHOHHBIX NpoiieccoB U HHPopMaTH3auuu. [TousTHe nHQOPMALIMOHHOH Ge30macHo-
CTH BKIIOYaeT B cebf TpH cocTaBisiomue: KOHOUICHIHANBHOCTD, LENOCTHOCTh H
JOCTYITHOCTb.

Cratbs 19 3akoHa «O06 uHdopMaunu, HHGOPMATH3ALMH U 3aMIHTC HHPOPMALHNY YC-
TaHaBJIMBAaET TpeOOBaHUA K 00s3aTelbHON CEPTHOHKALMH HHGOPMAIMOHHBIX CHUCTEM,
00pabaThIBalOLIMX HHPOPMALMIO C OTPAaHHYEHHBIM JOCTYIIOM, a TaKXKe CPEJICTB 3aLIUTHI
3THX cucTeM. OpraHu3ayguH, BBIIOTHAOLIHE pabOTHL 10 MPOESKTHPOBAHKHIO U CO3IAHHIO
TaKHX CHCTEM, TOJIy4YaloT JIMIICH3UH Ha 3TOT BHJ AEATCIBHOCTH B MOPAAKE, YCTAHOBJIEH-
noM [IpaButenscrBom Poccuiickoit @enepaiun.

CyimecTBYOT CrHeiHalbpHble TEXHHUECKHE CPEACTBA 3al(UTbl MHGOPMALUH, BbI-
MOJNHSIOIIHE BO3JIOKEHHBIE HA HUX (YHKLHUH, HO HE 00ECIeuHBalOIHE MIECKTPOCHA0-
KEeHUS HHPOKOMMYHHKaIIMOHHBIX cUcTeM. [loaToMy, roBops 0 cpeacTBax odecrneye-
HUSL HHPOPMAITHOHHON 6€30MacHOCTH, CllefyeT UMETh B BUAY KOMIIIEKC TeXHHYECKHX
CPEACTB U OPraHU3alHOHHBIX MEPONPHUATHH, OHOH M3 COCTaBIAIOWICH KOTOPOro sB-
AAETCA HAJ/IeXHOE M KadecTBEHHOe snekTpocHabGxkeHue. Iloctpoenue Cb3 u CI'D,
006eCcreYynBalOIIMX 3TH TpeOOBaHUs, ObIIO YK€ pPacCMOTPEHO U B HOMOTHHTENHHBIX
TOICHEHUAX HE HYXjaeTcs.

8‘



masa 10

Co3paHune cucrteM 3neKTpocHabxxeHusn
UHTEeNNeKTyanbHbIX 34aHUN

10.1.KoMnnekcHoe npoekTUpoBaHue U Tpe6OBaHUA K NPoeKTaM

Bonblioe KOIUYECTBO TENEKOMMYHHUKAIIMOHHBIX U HH)OPMAIIHOHHBIX CHCTEM, CJIOX-
Has NH)XXEHEpHas HHPPACTPYKTYypa HHTEIUICKTYaILHOT'O 31 aHHS, CHCTEMBbI JXH3Heo0ec-
neycHus, kompopTa u 6€30MaCHOCTH TPEOYIOT OT MPOCKTHPOBIKHKA KOMIUICKCHOTO,
B3aHMOYBSI3aHHOI'O0 TpPOEKTa, O0OCCICYUBAIOIEr0 COBMCCTHOE (GYHKLHOHHUPOBAHME
CHCTEM, MCKIIIOUCHHUE PA3IMYHOI0 PoJa KONIH3HA H onTHMH3auuu padotsl. [Ipu npo-
EKTUPOBAHHWH CHCTEMBI DIEKTPOCHA0KCHHS HEOOXOIMMO YUYHTLIBATL U obecrncunBaTh
HaJIC)KHOCTh IMEKTPOCHAOKEHUS, KAYECTBO DIIEKTPHUCCKONA IHEPTHH, HITCKTPOMATHUT-
HYI0O COBMECTUMOCTb, YIIPaBJI€HHE JICKTPOX034iCTBOM, 3HCprocoepexeHue. Botion-
HCHHEC Bcex TPeOOBaHHUH, BKIKYAEMBIX B 3aJaHUS Ha IPOEKTHPOBAHHUC M BO3HHKAI)-
I[HX B XOJ€ CAMUX MPOEKTHBIX paboT, BOZMOKHO NMPH YCIOBHH KOMILIEKCHOTO NPOEK-
Ta Ha CHCTEMbl MHTEJUICKTYalbHOTO 3/1aHus. CneayeT 3aMEeTHTh, 4TO apPXUTEKTYPHO-
[UTAHUPOBOYHBIC PCIICHHS TAKXKE JOJIKHBI YYUTHIBAThL COBMECTHOE (PYHKIIMOHHPOBa-
HUC CUCTEM B 1I€JIOM U obecrncuuBaTh TpeboOBaHUA K pa3sMENIEHUIO 00OpY/10BaHUA H
NpOKNaAKC KoMMYHHKaluid. TpebGoBaHUsA K 2JIEKTPOMAIIHHHBIM MOMEIIEHHUAM ObLIH
U3N0XEHBL B II. 8.

Co3/anue KOMITIEKCHOTO MPOCKTA, YYHTHIBAIOIIET0 B3aUMOCBS3H CUCTCM H obecre-
4YCHHUE UX ONTHMaIbHOM paboThl, OyaeT paccMoTpeno B . 1 1.

IMoMuMo TpebGoBaHUH OOIICCHCTEMHOrO XapakTepa, NPEAbSBIAEMBIX K INPOEKTY
HUHTCJUICKTYalBHOI'O 3JaHHs, CYLUICCTBYIOT HOPMATHBHO-TEXHHUYECKHC TpcOoBaHud,
onpeacisieMble B HopMaTUBHO-TexHHueckoi aokymeHTauuu (I'OCT, CHull, pasnuu-
HBIE 1IDaBHIIA K PYKOBOAAIIHE N0KYMEHTHI). OCHOBHBIE TPEOOBAaHUS K CHCTEME IMpO-
eKkTHoH JokymcHTaluu B cTtpoutennscTBe (CI1/IC) B nepByio ouepenb M3N0MKEHHI B
CHull 10-01-94 «CuctemMa HOpMaTHBHBIX JOKYMEHTOB B CTpouTe/ibeTBe. OCHOBHBIE
nonoxenus» u CHull 11-01-95 «MHcTpykius o nopsake paspaboTku, COriacoBaHug,
YTBCPX/IEHHS U COCTaBE MPOEKTHON JOKYMEHTAIHH HA CTPOUTCILCTBO MPEANPHATHA,
3aHUI U COOPYKEHHI».

Crnenyer 3aMCTHTBb, YTO MPOEKTHPOBAHUE U CO3/IAHHE MHIKCHEPHBLIX CHCTEM M CETel,
K KOTOPBIM INPUHAATIEKHUT H CHCTEMA DIEKTPOCHAOXKEHHs, OTHOCATCA K CTPOHUTENBHOM
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nestenbHocTd. IlosToMy B M3naraemom pajicc MaTepuaic BHMMaHHe OyJeT YAeENcHO
MMEHHO BOIIPOCaM CTPOUTENLCTBA.

CucteMa HOPMATUBHBIX TOKYMEHTOB Poccpmcxou (dejicpallii B CTPOUTENLCTBE CO3-
JaHa B COOTBETCTBHH C HOBBIMH JKOHOMHYCCKHMH YCIIOBHSMH, 3aKOHOJATENLCTBOM H
CTPYKTYpOH ylpaBlicHHs Ha 0ase AedcTByiolMx B POccuu cTpOUTENBHBIX HOPM, MTPABHII
U I'OCYAapCTBEHHBIX CTAHIApTOB B 3ToOi 061acTH. Co3/1aHHE CHCTEM RJICKTPOCHAOXKCHHU
OTHOCHTCS K CTPOMTENIbHOM JICATCIBHOCTH H PCTIaMEHTHPYCTCS HOPMATHBHBIMH JOKY-
MEHTaMH 1IPAMOro aedcTBus (Peaepayibibic HOPMBI), TEPPUTOPHAIBHBIMH U BE/IOMCTBEH-
HBIMH HOpMaTHBaMH.

(denepanbHble HOPMATHBHbIE JOKYMCHTHI:

-~ CTpOUTEJIbHbIE HOPMBI U npaBuia Poccuiickoit deneparun (CHull);

— rocyJiapcTBeHHsble ctanaapTel Poccuiickoit dcaepanuu ([OCT P);

— CBOJIbI TIPABUJI IO MIPOEKTHPOBaHHO U cTpoutenneTBy (CIT), B Tom uncne [IpaBuna

YCTPOMCTBA 3JIEKTpOycTaHoBOK (ITYD);

— pykoBosne JokymMeHTHI (PI).

HopmartuBHble 10KyMcHTHI cyObekToB Poccuiickoi denepanuu:

— TeppUTOpHaANIbHbIC cTpouTenbHbic HopMbl (TCH), B ToM Yncie MockoBckHe ropo/i-

ckuc ctpoutrensibie HopMel (MI'CH).

[Tpou3BOACTBEHHO-0TPACICBbIe HOPMATUBHbIE TOKYMCHTHIL:

— CTaHJapTHl NPEANPHATHH (00bEAUHENIHH) CTPOUTENLHOIO KOMILJICKCA M CTaHIapThl

obuiectBeHHbIx 00beuticHui (CTIL u CTO);

— BEIOMCTBEHHbIE CTpOUTeIbHBIC HopMbI (BCH);

— BEJIOMCTBCHHbIE HOpMBI IpoekTupoBaHus (BHII);

— BEJIOMCTBEHHBIE PyKOBOJAIIUC MaTepHaJlbl PCKOMEH/IATCILHOrO xapakrepa (PM).

B kauectBe (e/icpanbHBIX HOPMATHBHBIX JOKYMEHTOB IIPHMEHSIOT TaKXe MEeXIrocy-
JAPCTBCHHBIE CTPOUTENLHBLIC HOPMBI M IpaBMJIa M MCXKTOCYIapPCTBCHHbIE CTaHIApPThI
(I"OCT), BBeicHHbIE B neiicTBHE HA TeppuTOpuH Poccuiickoi ®deaepaumn.

Kak yxe oTMeuanoch paHee, OCHOBOINONAralOLIMMH HOPMATHBHBIMH JIOKYMEHTaMH B
obnactu anekTpocHabxenus 3aanui apusiores [IYD u komincke T'OCT P 50571. Tpe-
00BaHMs, U30XKEHHBIC B 3THX HOPMAaTHBHBIX JOKYMEHTaX, CICAYyEeT OOeCleuUuBaTh IpH
NPOEKTHPOBAHHUHU JIEKTPOTEXHHUUYECKOH yacTu NpockTa. O6LeCTpOUTENbIIbIE TPEOOBAHUS
K 3J€KTPOMALIUHHBIM IIOMELIEHUAM, KaOeIbHbIM COOpPYXCHHAM M T.I. H3Jaratorcs B
ri1. 5.1 upasa. 6 u 7 TTYD, CHulIl 3.05.06-85 «OnekTpoTexHHUeCKHe YCTPOcTBa» U pi-
Ie ApYrux CTPOUTEIbHBIX HOPM M NpaBusl. TpeOOBaHHs K 3JEKTPOMAILIMHHBIM IOMcuie-
HussM UBI1, u3noxcHHbIE B 171, 8, cleayeT paccMaTpuBaTh Kak peKOMCHAATENbHBIC, 10-
CKOJIBKY B SIBHOM BH/C OHH HE H3Jaraiorcs B HOPMAaTHBHOH NOKyMeHTauHu. TeM He Me-
HEE 110 COBOKYITHOCTH TpeOOBaHUH K pa3sMELICHHIO DJIEKTPOLLHTOBBIX yCTPONCTB, Mpeob-
pa3oBaTeabHbIX YCTaHOBOK U ADB HOpMBI k pasMeweHuto UBIT MoxHo nonobpats B cooT-
BETCTBYIOtwMX pasjenax [1YD u CHull.

HopmaTuBHO-TeX HUUeCKas IOKYMEHTALHS B 006JaCTH 3JICKTPOCHAOKCHUS OOHOBIISCT-
¢Sl CPABHUTENBHO PEAKO. DTO CBA3AHO C JIOCTATOUHO JIUTCIBLHON Mpolieaypoil pa3paboT-
KH HOpMaTHBa K €10 yTBepxaeHusa. CTaHzapTaMm, NMpeICcTaBIsOILHKM ayTCHTHYHbIA TCKCT
CcTaHmapToB MexX TyHapOJHOH 3JCKTpoTexHHUCCKOM komuccHH (MOK), mpenuectByeT
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noaroToBka u nybaukaius MatepuanioB MOK. HaunoHaibHBIE pOCCUICKHE CTAHAAPTHI
paspabaTeiBaloTCA NPOPUIBHBIMH TCXHHYECKUMH KOMHMTETAMH W Hay4HO-HCCJeNO0Ba-
TE/ILCKHMHU HHCTHTYTaMu K yTBepxkaawoTcsa locctaHnzaptoM Poccuu. B npoMexyTkax
MEKIY BBIXOJaMH HOBBIX HOPMATHBOB BBITYCKAIOTCS HHCTPYKTHBHEIE MATEPHAIIBI U PY-
KOBOJfLHE NOKYMCHTH ['0COHEproHaa30pa, a Takxke BEIOMCTBEHHbIE JOKYMEHTHI, YC-
TaHaBAUBAIOUIUE TPeOOBaHUS U JAIONIHE PA3bACHEHHUS 110 aKTyalbHBIM BOIIPOCAM B CBS-
34 C HOBBIMHU 33Ja4aMH B O0JIaCTH 3JEKTPOCHa0XeHus u TpeOOBaHHSIMH HOPMATHBOB B
CMexHBIX 00acTax. Takue MaTepHasIbl U PYKOBOASIIME JOKYMEHTH MyOJIMKYIOTCS B pas-
JHYHBIX BEIOMCTBEHHBIX HM3JaHHAX B OOLIEPOCCHHCKOM oduIManbHOM u3gaHuu [oc-
s”eproHazopa Poccun «BecTHHk [0CIHEProHan30pa» M PETHOHAIBHBIX H3JAHHAX, Ha-
npumep, B MOCKOBCKOM PETHOHC BBINYCKAETCs XKypHan1 « DHEProHan30p U 3Heprocoepe-
AKEHHE CETOJH».

B npunoxeHuun 6 NpUBOAUTCA CIMCOK HOPMATHBHO-TEXHHUYECKOH JOKYMEHTAIHH,
HEeOOXOIMMOH 71 OCYLICCTBIEHUS [IPOSKTHPOBAHUS U CTPOUTENBCTBA CHCTEM Oecmepe-
00lfHOro, rapaHTHPOBAHHOTO U O0LLETO IEKTPOCHAOKEHHS.

[TpoekTupOBaHHE CUCTEM NIEKTPOCHAOKEHUS NPOUBOIUTCS B HIOPAAKE, YCTaHABIH-
BacMoM CHullI 11-01-95 «MucTpykuus o nopsike pa3paboTKu, COrIacoBaHUsl, YTBEp-
MJICHUS ¥ COCTaBe NPOEKTHOM JOKYMEHTALIMH Ha CTPOUTEIBCTBO NPEINPHATHH, 30aHUH U
COOPY>KEHHU».

Coritacio CHull 11-01-95 OCHOBHBIM NPOEKTHBHIM HOKYMEHTOM Ha CTPOMTENLCTBO
00BEKTOB ABNACTCA, KaK MPaBHUI0, TEXHUKO-IKOHOMHUeckoe o6ocHoBanue (T30) ctpou-
TenbCTBa. Ha 0CHOBaHUM yTBEpXAEHHOTO B YCTAHOBJAEHHOM nopsake TOO cTpourenser-
Ba pa3pabaThiBacTCA pabodas JOKYMEHTauus. s TeXHHUECKH HECIOXKHBIX OOBEKTOB Ha
OCHOBE YTBED¥/ICHHBIX (0A00pEHHbIX) 000CHOBAHHII HHBECTUIIMH B CTPOUTEIBCTBO MO-
KET pazpabaTeiBaThCs pabounii MpoekT (yTBepkAacmas HacTh U pabouas [OKyMEHTAIM)
Win paboyast JOKYMEHTALUA.

OCHOBHBIM JOKYMEHTOM, PETYJIHPYIOLIMM IPaBOBBIC W (HHAHCOBBIE OTHOLUCHHS,
B3aWMHBbIE 0013aTEIBCTBA H OTBETCTBEHHOCTh CTOPOH, ABASETCS NOroBOp (KOHTPAKT), 3a-
KJIIOYaeMBIH 3aKa3YHKOM C TPHBIEKACMBIMH UM JJIs pa3pabOTKu NMPOEKTHOH JOKYMEHTa-
IIMH [IPOEKTHBIMH, TIPOEKTHO-CTPOUTENBHBIMU OPTaHH3ALUAMH, APYTHMH OPUIHICCKUMI
1 QusuyeckuMu nunamu. HeoThemiemol yacThio 1oroBopa (KOHTpakTa) AOMKHO OBITh
3a/laHHe Ha NPOCKTUpOBaHHE. PeckoMeHyeMBbli COCTaB U conepKaHue 3a/JaHUA Ha TPOEK-
THPOBaHHE OOBEKTOB XWIMIIHO-TPAKIAHCKOTO HA3HAYCHHA (K HUM OTHOCATCA B TOM
9YUCJIE ¥ AAMUHHUCTPATUBHBIC 31aHHs) PUMCHHUTENBHO K CHCTEMAM 3JIEKTPOCHAOMKEHUs
npuBogstTcs B Taba. 10.1.

T30 u paboune NpoeKkTh Ha CTPOUTENBLCTBO OOBEKTOB HE3ABUCUMO OT HCTOYHHKOB
duHancupoBaHus, PopM COOCTBEHHOCTH M MPHHAIEKHOCTH MOIEKAT rOCYIapCTBEHHOH
IKCIIEPTH3E B COOTBETCTBUH C TIOPSIKOM, YCTAHOBJICHHBIM B Poccuiickoit deneparuu.

OkcnepTHOH opraHu3anuei, NpoBoasuicH dKCNEPTH3Y NMPOEKTOB CHCTEM IEKTpO-
cHabxxeHus, aBasetca ['ocyaapcTBeHHbIH sHepreTuueckuil Haasop (I'ocaHeproHaazop)
B JIKLE €10 TEPPUTOpHAIBHBIX noApasaeneHui. [Tpu npoektupoBanuu CI'D B psane ciy-
4aeB HEOOXOAUMO TaKXke NPOBEAECHHE IKCIEPTU3BI B OpraHax CaHWTapHO-3HAEMHOIO-
THYECKOTO HaA30pa.
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Tabnuua 10.1. CocTas 3agaHusi Ha NPoekTUpoBaHue C3 06LeKTOB rpaXaaHCKoro Ha3HadyeHus

Ne . Ipnme-
w/n IlepeyeHb OCHOBHBIX AaHHbIX U TPeGOBAHUIA yaNme

| |OcHoBauue 11 MTPOEKTHPOBAHHUS +

2 | Bug ctpoutesscTsa +

3 | CtanuHHOCTD NPOCKTHPOBAHNS +

4 | TpeboBaHus k BApUAHTHOH M KOHKYPCHOMH pa3paborke +

5 | OcoGbie yC;I0BHS CTPOUTENLCTBA -

6 | OcHOBHBIE TEXHHKO-3KOHOMHYCCKHE NIOKA3aTen +

7 | OcuoBHbie TpeGOBaHMs K APXUTCKTYPHO-INIAHUPOBOYHOMY PELICHHIO 3/1aHHUS -

8 | OcHoBHble TpeOOBaHNs K MHXXEHCPHOMY M TEXHOJIOIMHECKOMY 0B0pY10BaHHIO +

9 | TpebGoBanus k pa3paboTke HHKEHEPHO-TEXHHHIECKHX MEPONPUATHH pax/IaHCKOM _

0GOPOHBI M MEPOTIPHATHI N0 HPCAYIPEKACHUIO UPE3BBIUANHBIX CUTYAIIMH
10 | TpeGoBanus 0 HCOOXOAMMOCTH: BBHITIOJIIHCHUS AEMOHCTPALIMOHHBIX MAaTEPHATIOB, HX

COCTaBe n CbOpMC; BBITIOJIHEIIUA HAYIHO-HCCIEA0BATE/IbCKUX U ONIBITHO-KOHCTPYKTOP-
CKHX pa60'r B IPpOLCCCE MPOCKTUPOBAHUSA U CTPOUTCILCTBA, BBIIIOJTHEHHUS 3KOJIOTHYEC~
KHUX W CAHUTAPHO-3NTHACMHOJIOTHICCKUX HOPM

Tlpumeuanwne. «+» — 00s3aTensHas no3uUKs, «-» — HeoOs3aTelbHas NO3UIKA.

qT10

yqp

H3noxum TpeGOBaHHS K MPOEKTaM Ha JNIEKTPOCHa0XeHHe, NpeabsaBiseMble ['0coHep-
roHaazopom [36]. [lockonabKy OCHOBHOE BHUMaHHE B KHUTE YAEIEHO CUCTCMaM Occrepe-
OG0HHOTO M rapaHTHPOBAHHOTO JJIEKTPOCHAOKEHHS, TO TPeOOBAHHUS K NPOEKTAM CHCTEM
ocBelleHus: OyAyT onymeHsl. B To jxe BpeMs mnepeueHb TpcOoBaHuH OymeT JOMOJHCH,

cBs3aHo co crienndukoit CbI u CI'D.

Jns pacCMOTPEHUA U COTJIACOBAHMS NMPOCKTHON JOKYMEHTAIMH B TEPPUTOPHAIBHOC

exieHue ['0coHeproHaa3opa J0MKHbL ObITh NPEACTABICHBI:

— MPOEKT, COTJIaCOBaHHBIN C NPCANPHUATHEM «DHEProcObIT» B YaCTH YUCTa 3JIEKTPO-
JHEpPTruH, TpeRNpHUATHCM (palloHOM) JNEKTPHUYECKHX CCTEH WM JpYyrod 3Hepro-

cHabxatoulel opranu3anuell — B HaCTH BHEIIHCTO JCKTPOCHA0KCHHUS;

— JIMLICH3Us OpraHHu3aluH, BBITOJIHUBILEH NIPpOCKT, BbIAdHHAasA B YCTAHOBJICHHOM I10-

paaxc opranamu I'ocaHeproHaasopa;
— TeXHUYECKHE YCJIOBHS HITH pa3pelleHHe Ha IPHCOEMHEHHYIO MOLLHOCTD;

— aKT 6anaHCcOBOM NPHHAMNIEKHOCTH U DKCITyaTallHOHHON OTBETCTBEHHOCTH;

— TEXHUKO-DKOHOMHUUECKOC O0OCHOBAHHE HAa HCINOJB30BAHHME DIJICKTPOIHEPrHH Ha
TEPMHYECKHE 1IETH NPH HAIMUUM DJICKTPOTCPMHUYECKOro 060pyaoBaHus; 000rpeB
koHTeiHepoB JAI'Y noJ TcpMHucCKHe HAarpy3KH He NMOJANafaeT K ABIACTCS TEXHOIO-

THYECKOH HAIPY3KOIii;

— COTJIACOBAHHE C OpraHaMu roCymapCTBEHHOTO CaHHUTAPHO-IMHIEMHOIOTHIECKOTO
HaJa30pa ¥ NMPUPOJOOXPAHHBIMH OPTaHH3aUAMHU 1IPH NPUMEHEHHH B COCTaBe Mpo-

ekta AI'Y;

— COTJIaCOBAaHME C YMPABICHHUEM MOJ3CMHBIX COOPYKEHHI U cnyx00i paiioHHOTrO ap-
XUTEKTOpa NMPH MpUMEHEeHHH B cocTase npoekTa JI'Y KoHTellHepHOro UCMIONHEHHS,

paconoXeHHO! BHe 3aHHs.
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VuuTeiBag TpeOOBaHUS HOPMATHBHO-TEXHUUECKOH JOKYMEHTALlUH, NPOEKT IC/IKCH
COJIEPXKATh:

— MOSICHUTEJBHYO 3aMTUCKY MO OCHOBHBIM TEXHUYECKUM PELICHUSM;

— MO3TaXKHbIE IIaHBl C PACIONOXEHNEM J1EKTPOOOOPYAOBAHUS U NIPOKIAMKOH dIiek-
TPUYECKUX CETEH;

-- MPUHLMITHAJIBHBIE CXCMBbI MTUTAIOLEH CCTH BHYTPCHHErO M BHELIHErO JeKTPOoCcHab-
KCHUS,

— Tpacchl MPOKJIAIKH MUTAIOMINX Kabenei;

— crietdukalm 000pyAOBaHMS, U3NEINH U MATEPUAJIOB;

— paszgen «3aluTa OKPYXKAIOMICH cpeabl»y MpH MPUMEHEHUH B cocTaBe npoekta JAI'Y;

— IUIaH pa3MeineHus kouTeiHepos [II'Y ¢ HaHeceHHeM Ha FCOMO/IOCHOBY.

B nmosicHUTCITIBHOH 3a1icKe JOMKHBI ObITH OTPaXKEHb! CNE/YIOLIHE BOTPOCH:

— Ha3HAa4YCHME U XapaKTEPUCTHKA OOBEKTa;

— 9UCNI0 paboTArOIIUX JTFOACH, CMETHOCTB paboTHI;

— KaTeropusi HaAeXXHOCTH DJIEKTPOCHAGKCHMS;

— OTKyJa U KakK IOJKJII0UeH 00BeKT;

- peweHus mo obecreucHUIo GecliepeGOHHOro ¥ rapaHTHPOBAHHOI'O 3NEKTPOCHAD-
KEHUS;

— KaTCropuy MOMEILEHHH M0 CTEMEeHH OMACHOCTH MOPAXKEHHS DIIEKTPUUECKUM TOKOM;

— ¢110c00 BBITIONHEHHS MICKTPONPOBOJIOK;

— 000CHOBAaHWC BEIOPAHHOTO J1EKTPOOOOPYAOBAHMS;

— CUCTEMBbl YpaBHUBaHHS MOTEHLMAIOB, 3aILIMTHOTO 3a3€MJICHHS], MOJTHUE3AILIUTHI,

— pellieHus o 06ecmeueHUIO IeKTPOMArHUTHOH COBMECTHMOCTH.

Ha nnaHax HaHOCST M YKa3bIBaIOT:

— CTPOUTCNBHBIE KOHCTPYKLMH U 000pYTOBAHUC B BUIC KOHTYPOB;

— HauMEHOBaHHWE TIOMEILEH NI,

— BBOAHO-pacnpcaenutenbiole  ycrpoictea, I'PU, pacnpenenurenpHele mWMTBI ¥
MYHKTBI, IUUTKH OCBEILEHMS, MKa(bl YIPaBIEHUS M aBTOMAaTUKHU U MX 0003Haue-
HUS;

~ UCTOYHMKN OccrepcOOHHOro 1MTaHus, BKIOUas mkadbsl aKKyMyJASTOPHbIX Oara-
peii, gononHutensHoe obopynosanue MBIl 1 ux o603HaueHus (Majblec «po3eTOY-
Hele» VBI1 Ha mnaHax He MOKa3bIBAKOTCS);

— CHICTEMBI TOCTOSTHHOTO TOK4;

— IU3eNb-TEHEPATOPHbIE YCTaHOBKY;

— IPYNITOBbIE MMTKH ¥ MX 0003HAYEHNS;

— pa3nenuTenbHbIe TPaHC(HOPMaATOPBI;

— $unbTPHI, QUIBTPOKOMIIEHCUPYIOIINE YCTPOHCTBA ¥ KOHIMLMOHEPH! FApMOHHUK BHE
coctaBa UBII;

— BBIKJTIOYATCIIH, IITETNICENIEHBIE PO3ETKH;

- IMHUW pacTIpcleNUTEeNbHBIX Y TPYNIIOBBIX ceTeid, X 0003HAUCHUS, MapKy MPOBO-
JIOB, CCUEHMSI, CTTOCO0 MPOKJIATKH;

— JIPYroe yIeKTpuueckoe odopynosanme.
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TTpuHUHIHATBHBIC JACKTPHUECKHE CXEMBI BBINOIHAIOTCS CJICAYIOIHAM 06pa3om:

— pacTpeiefiuTeNbHbIX H IPYIITOBbIX CETEH — B OMHOJMHEHHOM H300paXKeHHH, C BbI-
JICNIEHHEM HYJIEBOTO pabouero U Hy;J€BOI0 3allIUTHOrO MPOBOAHHUKOR;

— HCTOYHHKOB Oecrepe0oHHOro MUTaHUA —- B OJHOJMHENHOM H300paXXCHHUH ¢ BbIJE-
JIeHHeM TEPMHHAIOB IIOAKIIOUeHHa Kalejeil rnepeMcHHOro Toka; Heo0s3aTelbHO
n300paxenne kabenel MoCcToSHHOTO TOKa, CBA3BIBAIONMX cHcTeMHbIH 0ok UBII n
mxkad AB unu Beimpamure 1 AB cHCTEMBI TOCTOSHHOTO TOKA;

— JIMHUM TIMTaHHUA HArpy30K MOCTOSHHOTO TOKA M CHCTCMbI MMUTAHHA HA IIOCTOSHHOM
TOKe N300paXaroTCs Ha OTAC/bHBIX JHCTaX.

VYcioBHble 0003HAYEHHS B IPOCKTaX BBIMOJIHAKOTCS B COOTBCTCTRHH C HOPMAMH poc-
cuiickux ctaHaaptoB. Ilpumenstorcs oGo3HaueHMs, 1IpeycMoTpeHHble EauHol cHcTe-
Moii koHcTpykTopckoii nokymenTtaiuu (ECK/[) u Cucremoll nmpoekTHOM NTOKyMEHTaUMH
qs crpoutesnsersa (CILIC).

B pe3ynbraTe MOJIOKHTENBHBIX PE3YJNBTATOB IKCMEPTU3BI MpoekTa B opraHax ['oc-
HHEPrOHAA30PA POH3BOJMTCS €ro COIJaCOBAHUE H JIEAAETCS OTMCTKA (LUTAMIT) ¢ JaTOH H
MOAMHUCBI0 OTBETCTBEHHOI'O JIM|A HAa JIUCTAX COTJacoBaHWil, oOIMX NaHHBIX WM Ha
MPUHUMITHATIBHOH NEKTPHUYECKOH cXeMe.

Be3 monoxuTensHOro pesysibrata IKCIEPTH3bl U YCTPAHEHHS 3aMEYaHUI 110 MPOEKTY
TpHEM B KCILIYaTALHMIO DJIEKTPOYCTAHOBKH 3aTpeinaercs.

10.2. Bb160p NpOEKTUPOBLLMKOB, NOCTaBLMKOB 060pyaOBaHUA
M noapAAYMKOB Ha Npou3BoaAcTBO paboT

BeiGop opraHd3anyu 1 Co3maHus cHCTeMBl yekTpocHatxkeHus (CD) HHTCIICKTYyab-
HOTO 371aHHs TpeOyeT 3HAHHS BO3MOXHOCTEH HCITOJHMTEINS cpa3y MO HECKOJIbKHM HarpaB-
JICHUAM AESTENBHOCTH —- MPOEKTHPOBAHHIO, MOHTAXY M MyCKOHaNaJKe, IOCTaBKe H 00-
CILY)KHBAHHIO 000pYIOBaHHS. DTO BBI3BAHO TCM, YTO CHCTCMBI diiekTpocHabxenus (CI)
MHTENJICKTYabHbIX 31aHHH SBASIOTCS CJIOKHBIMH AIlIapaTHO-TIPOrPaMMHBIMH KOMITIEK-
camH. Borpocel co3naHus yCTPOUCTB M CHCTEM ICKTPOCHA0XKEHHS OKa3alHCh HA CTBIKE
MHOTMX HAaIpaBJeHHH TEXHHKH: CHCTCM aBTOMATHYECKOI'O YIPABJIEHHS, MPOMBIILLICHHOM
IEKTPOHUKH M MOINHOH HMITYJIbCHOH TEXHHMKH, DJIEKTPOMArHUTHOH COBMECTHMOCTH H
MHororo apyroro. PasHoobpa3scH u nepeueHb 3eKTpooOopy10BaHHS H YCTPOHCTB, KOTO-
pblie MOTYT BXOJIUTH B 00OBEAHHEHHYIO CHCTEMY dJIEKTpocliabkeHHnsa o0beKTa:

1. Tpancdhopmaropsl ¥ 3aKpbITble BBICOKOBOJIBTHBIE pacipesieHTebHblE YCTPOHCTBA
Ha Hanpsikenue 6/10/20 xB.

2. BrogHo-pacnpenenurtensHelie yerpoicrsa, 'PI u rpynmosle muThI.

3. YeTpoiicTBa aBTOMAaTHYECKOTO BKNIOYCHUS PE3EPBA.

4. Jluzenb-reHepaTopHbIE YCTaHOBKH, I'a30MOPILHCBBIE MAILHHbI, Majble THIPO3NEK-
TPOCTAHIIMH.

5. UcTouHHKH BecrepebOHHOro muTaHHs.

6. CHcTeMbl TOCTOSTHHOTO TOKA,

7. UHBepTOPBI H KOHBEPTOPHI ITOCTOSHHOTO TOKA.

9 — 6499
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8. Kouseprops! yactors! 50/60 'y, 50/400 I

9. CunoBele KOMMYTATOPbl — PaHKHPOBUIMKH Harpy3KH.

10. YcrpoiicTBa MOSTHE3ANIMTBI, 3a3eMIIeHHS, CeTeBbIe (PUIBTPBI U T.1.

JocTaTo4HO maxke ATOrO HEMOSHOrO IMEPEUHCIIEHHs] DJIEeKTPOOOOpYNOBaHUS U yCT-
poitcTB, YTOOBI MMOHATH, HACKOJIBKO CJIOMKHA 3a/a4a, CTOsAIas liepej pa3pabOT4HKOM MO
co3ganuo CO. Ipoucaypa 1 ocobeHHOCTH BBIOOpA MONPSAYHKA JETAIBHO pa3o0pailsl B
[37]. 3neck kpaiiHe BaXXHO [J1sl 3aKa34HKA HE OMIHOUTHCS B BEIOOPE HCTIOMHUTENS (ITPOCK-
THUPOBIIMKA M TMOAPSAIYHKA), KOTOPBIH BO3bMET Ha ceOd OTBETCTBEHHOCTb 33 KauecTBO
TEXHUUYECKHUX pellieHHi U MOHTaxa co3aBaeMoit C3, HalloJiHeHHe ee COBPEMEHIIBIM 000-
PYZOBaHHEM, 38 CPOKH BBIITOJIHEHHS PA3HUYHbBIX TAloB padoT U T.n. OueBHIHO, YTO OC-
HOBHOE BHHMAaHHMC 3aKa34uMKa JOKHO ObITH 00palieHO Ha IIOArOTOBHTENBHBIH JTall,
NpeABapaoMUi HEMOCPeACTBEHHO pa3paboTKy MPOEKTa U €ro peaH3auHio.

INoaroroBuTCAbHBIM Tam coznanns CO MoxeT ObiTh pa3nesieH Ha TpH moaatana [37]:

1. Onpenenenne cocraa C3 ¥ COOTBETCTBYIOILEIO IIePeUHs d1eKTPOoOOpyI0BalHs,
BXOJAILETO B MOAJIEXKANIYIO TPOEKTHPOBAHHIO CHCTEMY.

JLIg COCTaBNCHHUS TAKOTO MPEABAPHUTEIILHOTO 1ICPCUHS HCOOXOANMBI:

— HaJlH4Me TIOIHON U JOCTOBEPHOH TeXHN4ecKoH nHdopManuy;

— obecrneueHrc KaUYCCTBCHHOM MOAEPXKKH CO CTOPOHBI TIPOU3BOJIMTCICH TCXHHKH;

— HajIM4Hue ONbITa PabOoThl C TEXHUKOH JIAHHBIX TIPOH3BOAUTEIICIH;

— HaJH4He cepTHHHUKATOB HA MPOIYKUHIO;

— BO3MOXHOCTB TocTpoenus C3 1o MpUHLIMIIAM, H3JI0KCHHBIM B IJL. 5.

CocTaByieHHBIH TlepeueHb N0MKeH ObITh H30BITOUCH 110 HOMEHKIAType H IHANa30Hy
MOILIHOCTEH.

2. UimxuHuprHrosas npopaborka, BKIIOUYAIOIas OMpC/CACHHE MPHHUMIIOB paboTHl
CD u pe3epBHpOBaHHs deKTpocHabkeHusd, HCOOXOIUMBIX JIOTHYECKHX CBSI3EH, KOHKpET-
HBIX TpeOOBaHUH K OTAENBHBIM BHAaM OOOpY/IOBAaHHS, COCTABICHHE MPOEKTa TEXHHYE-
ckoro 3aganus (T3).

3. BoiOop BoicokoipodeccHOHATBHON KOMMAHUH-HHTErpaTopa, MOCKOJIBKY Heo0Xo-
JMMEIM YCJIOBHEM BBIMOJIHEHHS MEPBBIX /IBYX 1IaroB ABISCTCA y4acTue B paboTe KBaJlH-
GUUHMPOBAHHBIX HHXXCHCPOB-pa3paldOTYMKOB, BIAICIOMIMX KOMILJIEKCHBIMH MCTO/1aMH
npockTHpoBaHus CO B 11€JIOM M HMEIOIUX JOCTaTOYHO I1yOOKHC 3HAHHUS IO BCEMY psiay
HCIIOJIB3YEeMbBIX YCTPOHCTB U 000pYAOBaHUS U BO3MOXKHOCTSAM MX afanTagHH K TpeOOoBa-
HHUSIM CMEXHBIX HHXXEHEPHBIX cucTeM (cM. . 11).

Tpu 1wara noAroTOBUTCIABHOTO 3TANa CO3JAHUS CHCTEMBI IEKTPOCHAOKCHHS SBIIA-
I0TCS KJTIOUCBBIMH /151 BCETo Tponecca. Pazymeercs, 601bI10C 3Ha4CHUC UMCCT KaueCTBO
MPOEKTHUPOBAHHS, MOHTaXa, ITYCKOHAJIAMO4HBIX H CEPBUCHBIX padoT. [IpuHiHIBL paboThl,
000py1OBaHHE U HCITOJHUTENB LIPOEKTA ABJISIOTCS TOH OCHOBOH, Ha KOTOPOH OasupyeTcs
cHCTeMa DJIeKTPOCHA0KEHHS .

O4eBHIO, YTO CAMBIMH «IOPOTOCTOSHITUMM» OKa3bIBAIOTCS OINMOKH B HIEONOrHH
nocrpoenus C3, ynyueHHs B MPUHUHIIAX paboThl, HCMPABHIILHAS OPHUCHTAINs B BBHIOOpE
06opynoBaHus, T.e. OUIMOKH, BO3HHKAIOIIMC HA CTAJHH COCTABJIEHHS TCXHHYECKOTO 3a;1a-
Hus, GopMyaupoBaHus TpeOGOBAHMI TEXHHYECKOTO 3aJaHHs H Ha 3Talle pa3paboTkH
CTPYKTYPHO# H MPHHUUITHATIBHOH 3JIEKTPHYECKHX CXEM.
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OucHb Ba)XHA NPaBUJIbHAS CTHIKOBKA pasin4Hblx ycTpoicTs CD. Hanpumep, B HekoTo-
PBIX CJAy4asx MOXHO BCTPETHTH PEKOMEHIAMH OTHOCHTE/BLHO NPHMCHCHHS IH3ENb-TeHe-
PaTopOB ¢ MOIIHOCTBIO, B 3...4 pa3a npeBblLAIoIIeH yeTanoBieHHyio MolitHocTs UBII, ko-
TOpbIe ILITAHHPYCTCS MUTATH B aBaPUIIIOM pexHMe OT AH3elib-I'eHepaTtopa. B To xe BpeMs,
TEXHHUYCCKH TOYHO 000CHOBaHHBIN BbIOOp Moiuoctd JAI'Y (cM. ra. 4) v rpaMoTHoe Mo-
CTPOCHHEC CXCMBI MO3BOJSIOT JIOBCCTH 3TO COOTHOLLUCHHE 0 3Havennit 1,1...1,5.
HeTpy/jtHo npe;jiCTaBUTh 110CIC/ICTBUS, BO3HUKAIOIIME B DTOM cilydac:
- IIPCBBIIICHHC YCTAHOBJICHHON MOILHOCTH IH3eNb-TeHeparTopa B 2...3 pasa 1o cpas-
IIEHHIO C ONTHMAJIBHOM
pe3Koe yBesardeline Macchl U rabapuToB IM3eb-reHepaTopa,

— HCO0OX0/AMMOCTDb 00IBIION MIOLMAAY NOMCIeHHs, QyllaMeHTa U BbICOKOC MOTped-
JICHHC TOIUIMBA;

— 3HaYuTelbHBIA POCT UCHBI;

— JIONOJHHUTEABHBIC NPOOCMBI, BbI3biBaeMble paboToii 'Y B peskuMe MalblX Harpy-

30K U TpeOyIoIMe COOTBCTCTBYIOIUMX NPOEKTHBIX PELLEHHH.

MeHee cepbe3HbIe, HO TAKXKE OTPAXKAIOIIMECS HA TEXHHKO-DKOHOMHYCCKHX MTOKa3aTe-
JISIX MPpOcKTa NpoOaCMbl IPUCYTCTBYIOT IPH BBIOOpE U OCTaJIBIIOro 000pYJ0BaHHS (eXe-
Mbl BeinpamuTeiaci MBI, koiu4yecTBO BRIIPAMHUTENEH B CHCTEMAaX MATAHHS ITOCTOSHHOTO
TOKa, cMKOCTH aKKymy:1sTopsabix Oatapei MBIl u cucreM nMOCTOAHHOrO TOKA, KOJIHYECT-
BO HHBCPTOPOB H T.j1.).

Haubonce uacTo BcTpeuaeTcs 3aBblllieHHAs WM 3aHWXKcHHas MoinocTs MBI kak
npu npoexruposaanu CbD, Tak v 1pu Blj1aue 3a;1a1us. s HenoOpoeoBECTHOrO 1IpoeK-
THUPOBILHKA, 3AMHTEPECOBAHHOTO B Mpoaaxe 000py/I0BaHNs, 3aBbIILIEHHE MOIUHOCTH 03-
Ha4YaeT YBEIMUYECHHE jI€HENHOI0 000poTa M COOTBETCTBEHHO NPHOBLIH. [l OpHEHTHPO-
BOYHOM 1IPOBEPKU MOXI1I0 11pUOernyTh K orelike MoiHoeTH CBD no yneabHbIM Monio-
cTsim (cM, pazi. 3.5).

beigator ¥ omubOkM camoro 3axka3zuuka. [lpu oielike
norpebHocty B MommocTsx ChD nHeoOxo/MMO 3HATh
MOILHOCTH BHOBb YCTaHABJIMBACMbIX PadO4MX CTaHUMH,
CepBepoOB M aKIuBlioro ccreBoro obopynosanus. Ha
1IpaKTHKe Berpeuaercs 1py0as oninOKa 11pH MONbITKE O-
pe/elienust 110TpeGisieMOi MOIIIHOCTH MO KaTaloXHBIM
JannbiM OJIOKOB MUTAIMS 000py/ToBalivs. DTH jJaliHble
HPUBOIATCS HA 3aBOJICKON TaOiIMuKe («IIIHIIBJIHKE») CO
CTOPOIILl  33/IIMX  1naneiicit  HiipoKOMMYHHKAUHOHHOTO
000pYy/I0BAlNA, U OHM X3APAKTCPH3YIOT MAKCHMAJBHYH)
HAIPY304HYIO CIIOCOOHOCTDL 0JI0Ka 1IMTAHUS, HO He KaK He
PEaIbHYK) MOIIHOCThL notpebuenud. [lis peajisHOH onel-
KH MOIIHOCTH HEOOXOOUMO YTOUHMTH HArPY3Ky MO TeX-
HUYECKON JOKYMEHTAUHMH MM MPOBECTH peanbHbld 3a- 5
mep. Jast hToro yno6so MCrnonb3oBaTh KOMIOAKTHBIE H3- Puc. 10.1. Brieuthiit suA

KOMNAaKTHOro namepurena
MEpHUTENN TOKA, MOILIHOCTH U DYHEPTHUH, BKIIOYAEMBIE HeE- MOLLHOCTY 1 3HEpruu
1OCPCACTBEHHO B po3eTKy (puc. 10.1). (ucmouruk: PeakTech)

9*
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ABTOpY H3BeCTEH cny4ail, koraa MonrHocTb CbD mblTanuck BBIYUCANTD, HCHOB3YS
B KQyeCcTBE PacyeTHBIX BEJIHYMH HOMHHAIbl H KOJIHYECTBO JJIEKTPHYECKHX PO3ETOK B
nomemenuu. Ciy4all HACTONBKO MpHMedYaTesIbHbIM, YTO 3aciyKMBaeT omnucaHHd. B
CepBEPHOM MTOMEIEHHH TPOEKTOM HpeaycMaTpHBaiock 70 3JeKTpHYECKHX PO3ETOK ¢
HomuHanoMm 16 A, 250 B. Pacuer mongHoctn CBD 3akitodancs B MPOCTOM YMHOXEHHH:
70x16 Ax250 B = 280 kBA. WcxoaHbli MOCKLT TAKOTO pacyeTa COCTOMT B TOM, UTO 000-
PyZOBaHHe BKJIIOUCHO B KaXIYIO PO3ETKY (MFHOPUpPYETCS COCTaB M KOI(D(HUIMEHT HC-
MOJIB30BaHUsi 000PYI0BaHHUS ), TOTPCOISETCS MAKCHMANIBHBIH JU1 JAHHOTO THIIA PO3ETKH
TOK (MTHOpHpPYETCS peallbHOE JJ1eKTPOnoTpebieHHe), a HampsKeHHE B DJEKTPHYECKOH
cetd BmMecTo 220 B paBHO HOMHHA/IBHOMY HAMPSKEHHIO, HA KOTOPOE pacCYMTaHa po3eT-
ka, — 250 B. CooTBeTCTBEHHO €C/IH YCTAHOBHUTH ApPYrHe PO3ETKH MM HU3MEHHTBb MX KO-
JIMYCCTBO, TO U3MCHHUTCS H MOIIHOCTh HArPYy3KH!

Pexomenmaunn 110 BoIGOpY nmoapsimunka Ha co3ganue CO mpeacTaBieHsl B BUJE TO-
CNe0BaTeNbHOCTH AaroB [37], mepBbIM U3 KOTOPBIX sSBAseTcs cOop HHMOpMaIMH O KOM-
IIAHHSX, CTIELMATU3NPYIONINXCS B 00JIaCTH CHCTEM MIEKTPOCHAOKEHHS.

Jlanee BbIOOp KOMIMAHUH OCYIIECTBAACTCS HCXOSA U3 CIEIYIONIMX KPHUTEPHEB:

1. IIpennoxenne k uciosns3oBanuio B C3 Hanbonee LHPOKOro creKkTpa 06opy10BaHHS.

2. Hanuume nuueH3MH Ha TpaBO BBITOJHEHHS TIPOEKTHBIX CTPOHMTEJIBbHBIX, MOHTAX-
HBIX M MTyCKOHAJIaJI04HBIX paboT.

3. Hannune y kommanuu ¢dupmenHoro cepTdukaTta Ha 1IpaBo NpPoBeneHUs paloT ¢
TpebyembiM Bugom obopynoBanus (UBI1, JIT'Y, cucteMaMu MOCTOSHHOrO TOKA U T.1.).

4. OGecrieueHre ydacTusi B paboTe TEXHHYECKHX CIEUHATUCTOB, KOTOpPbIE HUMEIOT
JUYHble cepTH(HKATHI HAa TPaBO pabOThl C KOHKPETHOH TEXHHUKOH.

5. llpeacrapnenne KoMmaHueHd pedepeHc-1MCTa, pEKOMEHIAIMHA H OT3BIBOB NpEIbI-
OYHIMX KJIMEHTOB, a TAKXKC MPCACTABJICHHC HH(OPMALMH O HAJIMYHH 3aMacHbIX YacTed Ha
ckiane, o0beMe TOKYMEHTAIHH, [IPHOOPHOM MapKe U T. 1.

6. Bo3amoxxHOCTD 0o0ecredeHHs] KOMITaHHEH CaMOCTOSITENBHO HIIH YEpe3 MOCTOSHHBIX
MapTHEPOB MOCTABKH CEPTHHPHLUHPOBAHHOIO 000PYA0BaHHUS.

B npornecce aHanuza MeSTENBHOCTH U BbIOOpa KOMITAHHM JOJDKEH cHOPMHPOBATHCS
CITUCOK He fojiee yeM U3 AByX KoMmnanuii. Eciv 310T criMcok Gostblue, 3HauHT, 1100 3aJa4a
HpocTas, MO0 re-To MPOITYIIEH 1uar (HampuMep, MPOCTOM 3a1a4ell MOKET ObITh CO3TaHHe
pacripeneneHHod CbD 6e3 mepenesiku rpynmnoBslx ceteit). [lajiee HaCTyI1acT MOMEHT OKOH-
4aTeNbHOr0 BbIOOpA MOAPSAHHKA M COCTABIEHUS JOrOBOPA M BBIMOHSETCS CAEAYIOMIEE:

— dopMHpOBaHHE CIHCKA U3 IBYX KOMITAHHH;

— pa3zpaboTka KOMITAHUSMH TpeIOKEHHH 110 TEXHHYECKOMY 3aJaHHIo Ha co3nanue C3;

— BbIOOp Hanbonee ynauHoro MpeasioKeHHSs;

— pa3paboTka raHa-rpadHka paboT ¢ yUETOM y4acTHs CyOImOApsaaHbIX OpraHHu3aiHil;

— corjacoBaHHe IJ1aHa-TpagyKa v MOAroTOBKA JI0Or0BOPa Ha IIPOEKTHPOBAHHE;

— 3aKII0YEHHE JOTOBOPA U HA4aJlo MPOSKTHPOBAHHUS.

[TocnenoBaTenbHOCTE U COEPXKAHHE LLATOB MOTYT 3aBHCETh OT BHYTPHBEIOMCTBEH-
HBIX IpaBUJ BbIOOpA MTOAPSMUMKA U 3aKIIOYEHHS JJOTOBOPOB Ha MOCTaBKY U MOHTax 000-
pynoBanus. BosMoxHa cienyomas nocne 0BaTeabHOCTh:

— BBIOOD reHEpaIbHOIO MPOEKTHPOBIIMKA;

— pa3paboTKa IPOEKTa;
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— NpOBEJICHNE TEHIEPA Ha PeAIN3alMIO MPOEKTa;

— 3aK/TIOYEHHE JIOTOBOPA Ha NOCTaBKy 00OPYI0BaHHS H CTPOHTEIbHO-MOHTAXHBIE pa-
00T,

OnHO BakHOEe 3aMeyaHHe, KOTOpOE CieayeT Y4YMTHIBAaThH MPH BbIOOpE MOCTaBILIMKA
obopynoBanus [38). HekoTopbie KOMIaHHH-NOCTABITMKH 000pPYIOBaHHS 3asBNISIOT O Ce-
0e Kak 00 SKCKITIO3MBHOM (MCKIIOUHTENFHOM) MOCTABIIMKE Kakoro-iubo tuna obopyno-
BaHHA. 3aKa3uMK JOJDKEH MpeAcTaBiATh cebe, YyTo, yCTaHABIHBAas OTHOIIEHHS C TaKUM
MOCTABIIMKOM, BO3MOXHBI CIIEIyIOLIHE OCTEeACTBHS:

— 1[EHOBBIE XapaKTepHUCTHKH MOCTaBIsIeMOro 00OpyAOBaHHUS, CKOpee Bcero, OynyT 3a-

BBHILICHHBIMH;

— nanbHellllee pa3BUTHE CHCTEMBI MpPENoOJaraeT HCHOIb30BaHUE TOrO ke obopymo-
BaHHA OT TOI'O Xe NOCTABIIHKA;

— B clly4yae pa3HOrJacHi IO [[eHaM, TEXHHUYECKHM XapaKTepHCTHKaM, CpOKaM IocTa-
BOK M.T.JI. 3aKa34YMK BBIHYX/EH BCE PaBHO MpHOeraTe K yCIyraM OfHOIO U TOTO XKe
mapTHepa;

— eCJTi KOMIaHHA [PEKpalaeT OTHOLIEHHS C MPOU3BOAMTENEM HIH BOOOLIE JHKBH-
JIUpYeTcs, TO BO3HUKAIOT CIOXKHOCTH C 3aacHBIMH YacTAMH H pacXOJHbIMH Mare-
pHanamMu.

[IpuMeHHTENBHO K cHCTEMaM 3MEKTPOCHAOKEHHS TPYIHO NPEANOA0KHTE, UTO MOXKET
NoTpeOoBaTHLCS NPHUMEHEHHE YHHUKAILHOIO 3JIEKTPOOOOpYMOBaHHS, BBIIYCKAEMOTO «MOJ
3aKas». ITO XapaKTEPHO s OOBLEKTOB OONMbIION DHEPrETHKH, HAlpUMEpP IMIpOreHepa-
TOPOB, NPOEKTHPYEMBIX MOJ KOHKPETHYIO I'MIAPOdIEKTpOCcTaHIHI0. B paccmarpuBaemom
ciydae 00opya0BaHHe BBITYCKAaeTCSd B MaCCOBOM KOITHUECTBE.

Bri6op oOopynoBaHHs JOMKEH AONYCKaTb CMCHY MOCTaBIIMKa (HO He O0OpymoBa-
HHA), cTadunbHOE 00eCeUCHUE 3anacHbBIMKM YacTaM U oOecrieueHHe CepBUCHBIM 00Cy-
KHBaHHEM.

10.3. CtpouTenbCcTBO, NYCKOHaNago4Hble paboTbl U caava
CUCTEMbI 3IEKTPOCHAOXEeHMA B IKCNflyaTauuio

OcyillecTBNieHHE CTPOUTENLCTBA periameHTHpyercs [IpaBunamu ycTpoicTea 31eKTpoyc-
TaHOBOK, CTPOMTENBLHBIMH HOPMaMH U IpaBHJIAMH, CTaHJapTaMH H MpH NIPpaBUIILHOM Bbl~
Oope noapsmauMka, 001aqaroIIero COOTBETCTBYIONMMH JIMILIEH3HSIMH U ONBITOM padoThl,
HyXaeTcs TOJIbKO B HHKEHEPHO-TEXHHUYECKOM HAJ30pe CO CTOPOHDI 3aKa3uHKa ¥ aBTOp-
CKOM HaJ30pe CO CTOpPOHBI MpockTHpoBsiHka. CormacHo ®@enepanbHOMY 3aKoHY «O M-
IEH3UPOBAHUH OTHEJbHBIX BHAOB JCATEIBHOCTHY JIMIEH3UPOBAHHIO MOMJIEKHUT TaKKe
ocyiecTBAeHHE GYHKIHHA 3aKa3urKa. 3TO 03HAUYaeT, YTO 3aKa3YHK JO/KeH HMETh NpaBa
Ha WHXXCHEPHO-TEXHHYEeCKHH Haq30p 3a peanusalcid npoekra. Paspemenue Ha Takoit
BHJ AEATENBHOCTH OQopmiseTcs auneH3uel ["occtpos Poccuu v cooTBeTcTBEHHO npexy-
CMaTpHBaeT HAIMYHE KBATH(PHUIHPOBAHHOIO MEepCcOHAa, COCOOHOTO OCYILECTBIIATH 3a-
SBJICHHYIO ACATENbHOCTh. ECIIM HHBECTOpP HE MMECT THLEH3HH Ha OCYILECTBIEHHE (PYHK-
MM 3aKa3UHKa, TO CYUIECTBYET MPAKTHKA OCYIIECTBICHHS (PYHKIMH 3aKa3uHKa CHIAMH
ynpasisromeH (MHXUHHPHHIOBOH ) KOMIIaHHH, UMEIOLIEH THLEH3HIO.
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[Tocsie 3aBeplLUCHHS CTPOMTEIbHO-MOHTAXHBIX paboT HacTymaeT ouepenb MycKoHala-
JIOYHBIX paboT. B psine cnydae nmyckoHanaaKy ocymIcCTBSET apyras opranusauus. Cyiue-
CTBYIOT TPYMNbl KOMNaHHi, paboTaroie B €AMHOH TeXHONOrH4YCCKOH 1ENoyKe AN Tex-
HOJIOTHYECKOM XOJauHre. JlesTesbHOCTh TAKMX KOMMAHHH OCYIICCTBISETCS MO ICMOYKE
nepesayy 3aKasa «MpoeKT — MOCTaBKa — MOHTaX —- MyCKOHaiaka — rapaHTHItHOE 00-
CIyXHBaHHE — TIOCAerapaHTHitHoe ob6cayxuBaHue». IIpu BeIOOPE NoapsiTUHMKA H NPHBIE-
YEHHH Pa3IMYHBIX OPraHU3aLHH XesaTenbHO, YTOOb! 3TO ObLIH 110CTOSIHHBIE MapTHEPDI.

3aKT0YnTENBHBIM 3TanoM paboT no co3aanuio CO gpiseTed ciaya B 3KCIIYyaTaluIo.
[Tpoueaypa coadyd »1eKTPOYCTAHOBKH B JKCILIyaTauHio npeaycmorpeHa ri. 1.8 ITY3,
CHull 3.05.06-85 «DnexTpoTexHuueckie yctpoiictsay, 1. 1.3 Ilpasun skcruryarapvu
snekTpoycranosok norpedureneit (IID3I1), TOCT P 50571.16-99, 3aBoaCKMMH HHCTpPYK-
LMAMH Ha 0GOpYJOBAaHHC M YTBCPXKIEHHBIMH METOAMKAMH HCHbITAHHH. OTHOCHTENBHO
CBED u CI'D ycranoBNeHHBIH MOPAAOK MPOEKTHPOBAHMS ¥ C/1a4YM B DKCIUIyaTalHIO 3a4ac-
Tyt0 HapywaeTcs. OCHOBHBIMH HAapyLIEHHSMH SBJSIOTCS OTCYTCTBHE B PsJie cly4yaes ca-
MOTO TIPOEKTa M €ro KCMEPTH3bI, a TAKKC BBOJA ICKTPOYCTAHOBKH 0C3 MpebsABICHHS
uHcnekropy ocaHeproHaizopa. PykoBogutenu npeanpHaTHil JOMKHBI TIPEACTABISTh
BCEO Mepy OTBCTCTBEHHOCTH (BILIOTH [0 YFOJOBHOH) MpPH DKCMIyaTalMu DJIEKTPOYyCTa-
HOBKH B HapyweHue [1I2I1.

Jlnst cjaum NeKTPOYCTAHOBKH B HKCILIYaTalMIO CleLyCT MOArOTOBHTH KOMILIEKT JI0-
KYMEHTAIHH, MpedbsBiseMblii Ha npHeMke. B Hero BXoOUT caM NMPOEKT, aKThl H MPOTO-
KOJIBl MCHBITAHMH, DKCIIyaTajoHHas mokymeHrtaius. CoctaB v gopMa JOKYMEHTOB
npuseaens B8 BCH 123-90/MMCC CCCP «UncTpykuus no oQopMICHHIO MpHEMOca-
TOYHOHM JOKYMCHTAIMH MO 3JEKTPOMOHTAXHBIM paboTam».

B HacTosiiee BpeMs TpeOOBaHHS K NPHEMOCIATOYHON JOKYMEHTAlMH YCTaHABNNBA-
I0TCS TEPPUTOPUAIIBHBIMH OpraHamMyd JHEpProHaA3opa B COOTBETCTBHH € JOKYMEHTOM
«MeToguuyeckde yKazaHHUs MO HOPSAKY JOMYCKa B DKCIUIyaTapHtio HOBBIX H PEKOHCTPYH-
POBAHHBIX WIEKTPHYECKUX M TelJIOBBIX DHEProycTaHOBOK», BBEACHHBIX mucbMoM ['oc-
sHepronanzopa P® Ne 32-01-05/105 ot 05.04.2002. Hanpumep, 10 MOCKOBCKOMY peruo-
Hy ObLIO BEIMYyHIEHO HH(OPMAaHOHHOE NHChMO-Tpealrcanie MocropsHeproHaiazopa
Ne UTT-05/202 ot 04.06.2002, sroasmee B AeiicTeue [NonoxeHHe o nopsike JOMycka B
HKCIIYATAUMIO HOBBIX U PEKOHCTPYHPOBAHHbBIX YNEKTPUUYCCKUX H TEMIOBBIX PHEProycTa-
HOBOK 1o I. Mockge.

HoBas Qopma mpueMOCAAaTOYHOH JOKYMEHTAalMU TNpCIyCMaTpUBAaeT COCTaBJIEHHE
TEXHUYECKOr0 OTYETa, KyJa MOMHMO BCErO BXOIST U JOKYMEHTBI, 1IpEIyCMOTPCHHbIE
BCH 123-90.

[ToMHMO YIOBJETBOPHUTENBHBIX Pe3y/1bTaTOB HCMBITAHHI H 11pelbSIBIEHHS JJIEKTpPO-
YCTAaHOBKH HHCMEKTopy I"ocaHepronan3opa caMmoMy 3aKka34HKy clieflycT NOArOTOBHTHCS K
skcrutyataiivd. Heo6xonumMo MMeTh MOArOTOBICHHBIN 71€KTPOTEXHHYCCKUH TICpCOHA,
npoulealnii o6y4deHue 1 paboThl ¢ KOHKPETHBIM BUIOM obopynoBanus (MBI, JII'Y) u
aTTECTOBAHHBIH MO TPeOOBAHUAM JIOKyMeNHTa « MexXoTpacneBbIC MpaBuia Mo oXpaHe Tpy-
na (mpasuiia 6e30MacHOCTH) MPH IKCIUTyaTauy JeKTPOyCTaHOBOK», Kpome Toro, Kk Mo-
meHTty caadu CO gomkHBEl ObITh pa3paboTaHbl M YTBEPKACHB MHCTPYKLHH MO OXPaHC
TPYJAa W JKCIUIyaTanuH, ohopmaeHa NOAPAAYHKOM HCIOJIHUTCIbHAS TOKYMCHTAIH, Te-
penaHbl 3aBOACKHE HHCTPYKUHH H CXEMBI.
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Peanunsauus koHuenummn
UHTeNsNeKTyarnbHOro 3gaHus

11.1. Cuctema MOHUTOpPUHIa U ynpaBneHus
MHXeHepHbIM 06opyaoBaHWEM 3aaHUA

B untennexryansheix 3qaHusx (U3) ¢ 6onbunM uucnoM HHXeHepHbIX 1 HHPOKOMMYHH-
KallMOHHBIX CHCTEM LIC/IbI0 ABTOMATH3HPOBAHHOIO YIPABJIEHHS SBJISETCS COBEPIIEHCTBO-
BAHHE 4EJIOBCUECKOTO TPY;1a, NOBbILIEHHE ero 3GGHCKTHBHOCTH, pacilipeHHe BO3MOXHO~
cTeil npoileccoB 00paboTku MH(OPMALIMKM, CHHXXEHHE DKCIIyaTallHOHHBIX PacXomoB Ha
Nepuoj BCCro XXHU3HEHHOTO IiHKIa 00beKTa.

CyniecTByeT psa pelueHHid, odecneynBalOnMX 00bEIMHEHHE YIPABIECHHS DNEKTPO-
CHa0XXEeHHCM, OTOIIEHHEM, KOHJMLMOHUPOBAHHEM, BEHTWISLHEH, cucTemMamMu Ge3orac-
HocTH. ITocTpoCHHEM LIEHTPATH30BAaHHBIX KOMILICKCOB yrpanieHHs 3gaHusmu (Building
Management System, BMS), oxBaTbiBaloniMx BCC HHKEHEPHbIE CHCTEMBI, 3aHUMAETCH
OI'paHH4EHHOE YUCJIO OPraHU3allHi, Cpemr KOTOPBIX KPYMHbIE MEXJAyHapoaHble KoMia-
nun: Honeywell, Andover Controls, Johnson Controls, Siemens, Invensys Building Sys-
tems, TAC, Tridium. Hexoropsle mpon3soauTeny HHTErpHPOBAHHBIX CHCTeM Oe30TacHo-
CTH TaKXX€ MPCTEHAYIOT Ha IpaBo OBITH MpPE/ICTABIEHHBIMH B 3TOM CIHCKE, HaIllpUMep
Ademco Group u Simplex. Beayume npousBoguteny yBean4uBaloT nocTaBku 00opyno-
BaHHs, MOIEPKHBAIONICTO POTOKOJIbI MEXIYHAPOIHBIX aCCOLMALHH.

Tpanunivonusle pewienns BMS npcanosnaraioT agToMaTH3alMI0 JIOKAJIBHBIX HHXKE-
HCPHBIX CHCTCM 3/1aHHSs, HE pacCMaTpUBas KOMIUIEKCHbIH MOJIX0A K aBTOMATH3aLMY 31a-
HHA B LIe70M. B HacTosiee Bpems KpyliHble 3aHUs BKIIIOHAIOT B ce0s 3HAUUTCIBHOE KO-
JIMYECTBO Pa3IMYHBIX HHXEHCPHLIX CHCTEM, 00CCIEUHBAIOIINX XKHU3HEAEATENBHOCTD Nep-
COHAJIa M TEXHOJIOTHYECKHE MPOLIECChl OpraHu3aiMi, Haxoasuuxcs B 3jaHuu. Passutre
JTHX CHCTEM M MOHHMTOPHHT HX COCTOSIHHS B GOJIBIIHHCTBE CJYy4YacB OCYIIECTBISIOTCS
IKCTEHCHBHO — - MOHHUTOPHHI MH)XXCHEPHBIX CHCTEM MPOH3BOMAT Ul KOKIOH U3 CUCTEM
00opynoBaHUs crnelUPHUUIHBIM C10cOOOM, HCIIOJB3Ys NPH 3TOM KaleabHYIO CeTh B Kade-
CTBE CETH CBSI3H HH)XXEHEPHOI'0 000PYIOBAaHUS C YNPABSIONIEH CTaHIMEH MOHUTOpHHTrA.
Kaxxpas 13 cucreM MOHHTOPHHIA BBIIOJHACT ONpaHHYCHHBIE JIOKATLHbIE 331241 aBTOMA-
TH3ALIMK U JHCNETYEPH3AIIMH COOTBETCTBYIONIEH HHXXCHEPHON CHCTeMbl. MHOrHe nHxe-
HepHble CUCTEMbl BOODIIE HC HMCIOT CPEACTB MOHUTOPHHTA.

AHanm3 CymecTBYIONIHX CHCTEM MOHMTOPHHTA IT0Ka3bLIBAET, YTO, KaK PAaBHIIO, B TOH
HJIM HHOH Mepe UM MPUCYIITH CACAYIONINE HEIOCTATKHU:
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— HEJOCTAaTOK HHGOPMALMH Y CITyKO IKCIITyaTaluH;
— OTCYTCTBHE KOOPIMHAUHMH MCXKY CHCTCMAMH MOHHTOPHHIA pa3fIMuHbIX HHXXEHEp-
HBbIX CHCTEM;

—~ CHHIKCHHE 00nIeH HameXHOCTH TEXHOIOIHYECKOTO Mpoliccea;

~ NMPHUMEHEHHE MOPAILHO YCTapeBIIHX TEXHUYECKHX CPeCTB;

— OTCYTCTBHE YHH(HKaLMH 000py0BaHHs ¥ KaOeTbHBIX CCTEH;

— OTCYTCTBHE 3a[TACHOI0 CCPHITHO BBIITyCKAeMOro 00opyAoBaHHS;

— 3HAYMTENBHBIC FKCIUIyaTaUMOHHBIE 3aTPaThI;

— 3HAUMTEJILHOC BPEMSs peaKlIMH Ha 0TKa3 060pyIOBaHHS;

— OTCYTCTBHE TCXHHYECKHX PelleHHH 1Mo 00ecneyeHHI0 KHBYUYECTH CHCTEMBI;

— OTCYTCTBHE QYHKLIHI aBTOMAaTHUYCCKOrO YIPaBJICHHUS;

— OTPaHH4EHHbIE BO3MOXHOCTH JUCIETYEPCKOH CBS3HM W liepeqayd MHGOPMALMH B

HKCIITYaTalMOHHbIE CITY>KOBI 3aHH4.

VYcTpaHenHe NMEPCYHCIIEHHBIX BBILLIE HEJOCTATKOB BO3MOXHO C MOMOMNIBIO TEXHOJIO-
rMHM TIOCTPOEHHS CTPYKTYPHPOBAHHBIX CHCTEM MOHHTOPHHIA M YIPABIEHHS WHXKeHep-
HbIM 000pynoBaHHEM 31aHHH. OCHOBHBIE TIPHHIHITBI 3TOH TEXHOIOTHH CIIEIYIONIHE:

— UCTIOJIL30BAHHMC €JJMHON CTPYKTYpHpPOBaHHOH KabembHOH CeTH 31aHus;

— CO37aHHE CTPYKTYpHPOBAaHHON HEpAapXH4EcKOH CHCTeMBl yrpapiehnus v cbopa HH-

tdopmainu;
— KOHLIEHTpaHMs H pacrpeacieHre HHOOpPMalMK B COOTBETCTBHH ¢ TOTPEGHOCTAMMU U
HOJTHOMOYHSIMH;

— KOMIUTEKCHAsi aBTOMaTH3alMs yueTa 1 00paboTku HHbopManmy;

— MpHUMEHCHHE 000PYIOBAHHUS HHXEHEPHBIX CHCTEM C BCTPOCHHBIMH (DYHKIMSIMH MO-
HUTOPHHIA U YIIPABJICHUS;

— yuudHkagus 000pynoBaHus U HHGOPMaIMOHHOTO 00eCICUEHHUS;

— TUIH3A1Us TIPOEKTHBIX PELLICHHH.

CrpykTrypHpoBaHHe HHOOPMAIMOHHBIX TIOTOKOB B CHCTCME TTO3BOJISET COKPATHTB I10-
TPeOHOCTH B MPOMYCKHOH CIIOCOOHOCTH KaHAIOB nepenayd HHbopManun 1 Hanboee 3¢-
(CKTHBHO BOHTH B HH(PACTPYKTYPY YIPABICHHS 35aHHEM.

®yHKIHOHHPOBAaHHE HHXXCHCPHBIX CUCTEM 3JAHHS B3aHMOCBA3aHO — COCTOSHHE OfI-
HOM CHCTEMBI BIIMSET HAa COCTOSTHHE APYroil. BenencTBUE 3700 aAMHHHMCTPATOP 30aHHS U
JUCTIETYCP CIYXObI IKCIITYATALHH JOTKHBI UMETh HEOOXOMUMYIO MH(OPMALIHIO O CMEXK-
HBIX WHXEHEpHbIX cucTeMax. MHdopmaing 0 coCTOSHHHM MHXXEHCPHBIX CHCTEM HYXKHa
Taroke agMuHucTparopam JIBC 3naHus v Ipyrux HHQOKOMMYHHKAIIHOHHBIX CHCTEM, CO-
CTaBIISIONHX TEXHOTOMMYECKHH MPOLICCC OPraHHU3alHH, HAXOASAIHUXCS B 3MaHHH.

Hepapxuieckoe MOCTPOCHHE MO3BOJISET HHTETPHPOBATH CTPYKTYPHPOBAHHYIO CHCTe-
My MOHHMTOPHHIA H YIPABJIEHHS ¢ JPYTHMH aBTOMaTH3HPOBAHHBIMYM HH(OPMALIMOHHBIMH
CHCTEMAaMH B COCTABE CHUTYalHOHHBIX LIEHTPOB M JIUCMETYEPCKUX MYyHKTOB Pa3sIMYHOrO
YPOBHSI.

Kommnanueit «3kollpor» cosgana texHomorus PROFIVE™, npennasHayeHHas ais
MOCTPOEHHU MHTErPUPOBAHHBIX KOMIUIEKCOB obopynosanus WU3. Ora TexHomorus 6azu-
pyeTcs Ha 3anMuICHHBIX POCCHICKMMHM TaTeHTAMH CTPYKTYPHPOBAHHON CHCTEME MOHH-
TOpHHIa W YNIPaBIIEHHS HHXCHEPHbIM oOopynosanuem 3naHus [39] U MHoOrodyHxumo-
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HajlbHON KkabenbHo#l cucteme 3daHus [40]. [IstuyposHepas wmoJens PROFIVE™
(puc. 11.1), peam3yroillas METOABI CO3JaHMS CUCTEM YIpaBieHUs 3JaHUH, onpenenseT
B3aUMOJEHCTBHE JaTYMKOB U UCIIONHUTENBHBIX YCTPOHCTB HHXKEHEPHBIX CHCTEM, MHOTO-
byHKIMOHAIBHONW KaOENbHOH CHCTEMBI, HHTEIUIEKTYAIBHBIX KOHTPOIIEPOB HHIKEHEPHBIX
CHCTeM, IporpaMMHOro obccneuyeHus: coopa u 06paboTku MHpOPMALMU U cIyX0 aaMu-
HUCTPaTUBHOTO yMpaBleHHUs.

ApmuHuctpatusHan cnyxba

{ 5 MporpammHoe o6ecneueHne cbopa u 06paboTku uHcbopmaym
/ \\ MHTennekTyanbHble KOHTPONNEPbI UHKEHEPHBIX CUCTEM

f ‘\ MuorotyHkyMoHanbHas kabenbHan cuctema

/ LY [aTunky M UCNONHUTENbHBIE YCTPONCTBA

Puc. 11.1. Ynpasnetxue no texHonoru PROFIVE™
(ucmouruxk: komnadus 3xollpoe)

KoMNOHEHTB! TeXHOJIOrMH YIPABIEHHUS 3JaHHEM HaxOAATCS B UEPAPXHYECKOU CBSA3U
COTrNacHO MOAENH, Moka3zaHHOH Ha puc. 11.1. BaxHbIM cBOHCTBOM HUCHOB30BaHUS KOM-
MTOHEHTOB Ha JIlo0OM YPOBHE HEpapXuM ABISETCs BO3MOXKHOCTH IpUMEHEHMs o0opy/doBa-
HMS pa3/IMyHbIX POU3BOAMTENEH, OAICPKUBAIOMINX CTAHAAPTHBIE MHTEPHEHCHI.

Hamuuxu u ucnonnumensHolie ycmpoiicmea OCyILECTBISIOT CBsI3b HHXEHEPHOro 000-
PYAOBaHUS C CHCTEMOH AMCIETYEPCKOro yrnpaBieHus. BO3MOXHBI cleyroiie BapuaHThl
VCIIOJIB30BaHUS Y MHTErpaliy JaT4uKOB.

— JaT4UKH, U3MCPHTEIBHBIE NpeoOpa3oBaTeny, UCIIOJIHUTENbHBIE YCTPOHCTBA, IOA-

KIIOYEHHBIE HEMMOCPEICTBEHHO Ha LUHMHY [IPOMBILLIEHHBIX KOHTPOJIEPOB;

— JAT4MKH, U3MEpHUTeNbHbIe IpeoOpa3oBaTeNiv, NaHeNIU YIpaBlIeHUs, UMEIOIIUE MH-
TepdelicHbie BbIXOABI, TpeOyroiMe KOHBEPTalMM NPOTOKOJIOB, THO0 HOAKIIOYae-
Mble K cepBepy c6opa ¥ 06paGoTku MHGOpPMALMH, MUHYS LIMHBI MPOMBILITEHHBIX
KOHTPOJUIEPOB;

— JAaTYMKH U WCHOJIHUTENbHbIE YCTPOHCTBA, HE BXOJAIUE B COCTAB KOHTPOIUPYEMO-

ro obopyAoBaHMA ¥ nepearoiiye HHGOPMALHIO Ha cepBep BBOJA/BbIBOJAA IO OJHO-
MY M3 IBYX BbILIEYKa3aHHBIX cioco00B,

TexHonorus PROFIVE™ ponyckaer mpuMeHeHue AAaTYMKOB W UCHOJHUTEIBHBIX
YCTPOKHCTB TIO0bIX MPOU3BOAMTENEH U BHE 3aBUCUMOCTH OT OCHAILlEHUs KOHTPOJIMPYEMO-
ro obopyaoBanus uHTepdeiicamu. Takoll noaxox Jenaer cucTeMy OTKPBITOH M MacllTa-
Oupyemoil 6e3 HenmpOM3BOAMTENBHBIX 3aTPAT Ha 3aMEeHy 000pyJ0BaHHUS.

Mnuocogpyuxyuonanvhasn xabenvnas cucmema — eavHas cpeia, obecrneuuBaroIas
GYHKIMU d5eKTpocHa0KeHns WHPOKOMMYHHUKAIMOHHOTO W O¢HCcHOro 060pynoBaHMs,
nepegayy M pacnpejeneHde WH(QOPMALMOHHBIX CUTHAJIOB MH(OKOMMYHHKAIIMOHHbBIX
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CHCTEM, a TaKKe nepefady napaMeTpoB peXkKMMa M YNpapisiOUIMX BO3AEHCTBUI CUCTEM H
OTZAEJbHBIX €IMHHI HHXEHEPHOIo O00OPYAOBaHMSA IPH aBTOMATHU3alMHM HOJIpa3iereHuH
3IaHUS U 37aHus B 1iesioM [40].

PazymeeTcs, eaunyto cpely MHOTO(YHKIIMOHAILHON KaOeIbHOH CHCTEMBI HE CIENYeT
[OHMMAaTb KaK €AMHYIO0 KaOelbHYIO cCTh, IPEHA3HAYCHHYIO AU nepenaydn kak MHop-
MalHH, TaK U 3Hepruu. CUIIOBbIE U CIabOTOYHBIE DIIEKTPONPOBOIKH BBLIOIHAKOTCS B CO-
OTBETCTBUHM C MPEABbABIAEMbIMH K HUM TpeOOBaHMAMH HOPMATHBHBIX JOKYMEHTOB, a
cnoco0 NocTpocHUs KadesHOH cucTteMsbl cornacHo [40] no3posiseT o0ecneynTs nepeymc-
JieHHble QPYHKIMH.

Co3nanue MHOTOYHKIIMOHANBbHON KaOeTbHOH CHCTEMBI B CTPOSILUEMCS 3JaHHH HITH B
34aHUHU, NOJJIEKAIEM KaNMTaJbHOH pecTaBpaluu (PeKOHCTPYKIIHH), TO3BOJISET nepe-
BECTHM JIaHHOE€ 31aHHE B KAaTETOPHI0 MHTEIUICKTYaJbHBIX 34aHMH. OcOOEHHOCTBIO 3THX
37aHMH SABISAETCA TO, YTO MOHTHpPYeMble B HUX CNabOTOUHBIE CHCTEMbl HHBapHAHTHBI K
11€JIEBOMY Ha3HAYEHHIO NMOMEILEHHH U He TPeOYIOT PEeKOHCTPYKIUH MpPU HU3MEHEHHH HX
Ha3HAYCHHS U PeXKUMA UCTIONb30BAHHSL.

DKCMIIyaTallMOHHAs TOJITOBEUHOCTh M HANIEXHOCTh 3TOM KabenbHOH CHCTEMbI 3/1aHUS
ABNSIOTCH CNEJCTBHEM peanusaiuu crocodba e€ popmupoBanus. OH XapaKTepu3yeTcs
TeM, YTO IpokiajgKa kabencit ceTH 3nekTpocHaOXeHHs M ceTeil CabOTOYHBIX CHUCTEM
3/1aHUS OCYINECTBIAETCS OAHOBPEMEHHO U CTPYKTYPUPOBAHHO B COOTBETCTBUH C €IMHOM
UH(PACTPYKTYpO# 3aHus, B COOTBETCTBHH C MJIAHOM 3[aHHS U IJIaHAMH MOMEIEHHH Ha
Pa3IMYHBIX JTaxax. '

Jns npoxnanku kabenbHOH CeTH OCYLIECTBIAIOT KabenbHY0 MPOBOAKY A0 KAKIOTo
pabouero mecta (cM. pasz. 3.8.5), koTopas BKJIIOYAET MO KpaiHell Mepe OIUH CHUIOBOM
kabeJib, C1a0OTOYUHBIH Ka0esib Ha OCHOBE BUTOH Hapbl H BOJOKOHHO-ONITHYECKHIT Kabeb.

IMocTpoeHne 31EKTPOCUIIOBOH COCTaBIAINEH MHOIOGMYHKLHOHAILHOH KabelbHOH
cucTeMbl ObLIO MOAPOOHO paccMOTpeHo B pasd. 3.8.2.

Humenrexmyanvhole KOHMPONNEPbI UHICEHEPHBIX CUCMEM OCYILECTBIAIOT JIOKaJIbHOE
yIIpaB/ieHHE B MaclITabax CAMHHL WIM Pyn 00OpYHOBaHHSA, COCTABMSIOIHMX KOKIYIO U3
HHXXEHEPHBIX cucTeM 34aHus. X MecTo B CTPYKTypHpPOBaHHOW CHCTEME MOHHTOPHHIA U
BbINOJIHSIEMbIe (PYHKIMHU ObLTH OIpOOHO paccMOTpeHs! B pasa. 7.2.2,7.2.3 u 7.3.1.

IIpoepammuoe obecnevenue coopa u obpabomru ungopmayuu nocTpoeHo Ha Oasze
SCADA-cucrem (cM. pasn. 7.3.2). OHO ycTaHOBIMBaeTCS Ha cepBepax cOopa HHGpOpMa-
MM, IpelHa3HayeHo Ui aHajlu3a JaHHBIX, NOCTYMAKMX MO MHOrO(pYHKIIMOHAJIBHON
kabenbHOH CHCTCME OT JAaTUMKOB, U BLIAET KOMAHIbl YNPABIEHHUS I/ MHTENIEKTYalb-
HBIX KOHTPOJUIEPOB HHXEHepHbIX cucteM. K nporpaMMHOMY 00ecneueHHIO TaKkke OTHO-
cATCS ApaiiBepbl KOHTPOJIEPOB OCHOBHBIX (PUPM-M3TOTOBHUTENEH MHKEHEPHOTO 000py-
JIOBaHUA U HeCTaHIAPTHbIE JPaiBCphl, CO3IAHHBIE C TIPUMEHEHHUEM MOCTPOUTENS IpaiBe-
poB (onuud nporpamMmuoro nakera SCADA-cucrem).

Aomunucmpamuenas ciyxcba — CTPYKTYpUpPOBaHHas CHCTEMa MOHHUTOPHMHIA H
yOpaBJieHUs] HHXCHEPHBIM O0OpYIOBaHHEM 3/IaHHSA, PEANU30BAHHAS B COOTBETCTBHH C
[39]. [lauHblif maTeHT HaNpaBJIeH Ha peLEHHE TEXHHYECKOH 3a/1a4M MO YCTPAHEHHIO yKa-
3aHHBIX BBbILIE HEJOCTaTKOB CylecTByloUux cucreM BMS. CrpykrypupoBaHHas cucrte-
Ma MOHHTOPHMHIA H YIPAaBIEHUS MHXEHEPHbIM O0OpPYIOBaHHEM 3aHHUS IO3BONAET, MC-



PEANMU3ALIUA KOHLUENUWUU UHTENNEKTYANBLHOIO 30AHUA 243

110JIb3ysl YCTAHOBJIEHHBIE COOTBETCTBYIOUIUM CTaHAAPTOM Kalesil CeTeBOH NPOBOIKH OT-
pPaHUYEHHO} IJIMHBI, 00ECEYUTh NOJIHbIi MOHMTOPUHT M HAIC)KHOE LICHTPAJIW30BaHHOE
ynpasieHHe BCEMH HHKEHEPHBIMH CUCTEMaMH 3[IaHHs, XapaKTePU3YIOMmErocs OobIInMH
IJIOMIAAAMH M ITKHOCTBIO. JJOCTHraeMblii IPH 3TOM TEXHHUYECKHH pe3y/bTar 3aKiaioya-
€TCA B YJIyULI€HHH SKCITYaTalMOHHbIX Ka4eCTB U 3P PeKTHBHOCTH CHCTCMbI MOHHTOPHH-
ra ¥ ynpasJieHHs, BbIPKAOMIMXCS B NOBLILICHUM O0LIEH HAaJeKHOCTH (HYHKLIHOHHUPOBA-
HUS HH)KEHEPHBIX CHCTEM 3[aHus.

TexHuyeckoe pelieHne, COOTBETCTBYIOLICE MaTeHTY [39], no3Bosser 3a cueT u3Mene-
HUSA CXEMbI CHCTEMbI MOHHUTOPHHIA M YIIPABJICHUS 0DECTIEYNTh NOJIHBIN OXBAT KOHTPOJIEM
U yIpaB/IEHHEM Bcero 00OpYHOBaHMSA MHXEHEPHBIX CHCTEM M KOMILIEKCOB, HC3aBUCHMO
OT MeCTa MX pacrnoyIOKCHHS 0 OTHOLIEHHUIO K cepBepy ACIY (cwm. puc. 7.36) npu co-
XpaHEeHHH IIPOIYCKHOM crocOOHOCTH CCTH M KauecTBa curHana. CucTeMa mo3BONseT He
TOJIBKO OCYWIECTBJIATh IEHTPanu30BaHHbIH cOOp WHPOPMAIUM U KOHTPOJb M3 00rIero
LIEHTPA, HO U MEPeaBaTh 4acTh CBOUX (DYHKUHH Ha JIOKalbHbIE AUCTIETUEPCKHE CTAHIUH
(APM gucneruepos), oOciyxuBamiHe (YHKIHOHANLHO CAMOCTOSATENbHbIE HHKEHED-
HbE€ KOMIJIEKChE M CHCTEMBI IIPH COXPAHEHHH KOHTPOJIs 3a ux pabotoit. Ilpu sTtom cepaep
ACIY wmoxer ObiTh HOJK/IIOYEH K BHELIHCH I0OATLHON CETH IS CBA3M C JAPYTMMH
BHEILIHUMH CHCTCMaMH MOHHMTOPHHIA U YIIPABJICHHUSL.

ABTOMaTH3MpOBaHHAsi CHCTEMa [UCIIETYEPCKOIO YIPABICHHS, BbINONHEHHAA II0
NPUHIMIY CTPYKTYPHPOBAHHOH CHCTEMbl MONMTOPHMHIA M YIPABICHHS HHKEHCPHBIM
obopynoBaHueM 37aHus, ObU1a OAPOOHO paccMOTpeHa B pasn. 7.3.

PROFIVE™ — coBeplI€HCTBYIOIMAACS TEXHOJIOTHS, UCMOJIB3YIONIas HOBbIE pa3pa-
OOTKH, MOSBIAIOMIMECT HA PbIHKE CHCTEM yNpPaBJICHUS UHTE/UICKTYalbHbIMH 31aHUAMH.
B nocnenHee Bpems OHa IONOIHMIIAch MHTepHer-npuioxkeHusMu U HOBOH pa3pabor-
kol komnanuu «Okollpor» — EIBuilder™, koropas cpa3y crafla nonyjasipHOH cpeau
nonb3oBateneil EIB-texnonoruit. EIBuilder™ npenna3zHaueHa 11 yqajleHHOTO MOHH-
TopuHra u ynpasnenus EIB-cucrem uepes UnTepHer, B ToM ynciie MoOunbHbIi. [Tonb-
30BaTe/lb CO CBOEro MOOWIbLHOIO TeledoHa MOXET NMPOBEPHUTHb (PYHKIMOHHPOBAHUE
cuctem apromatuku EIB, mapameTpsl cuctembl U cpelbl B 3aHHH, 3a1aTh HOBBIE YC-
TaBKU M JaThb KOMaHIy CHCTEMAM YNpaBie€HUs 0OOpYyIOBaHHEM Ha BBINOJNEHHE OIpe-
JIETICHHBIX IEHCTBUIH.

PROFIVE™ 6a3zupyercs Ha OpUrHHajbHbIX pelteHusx (39, 40], Ha 0CHOBE KOTOPBIX
peann3oBaHbl MHOTOMYHKIMOHANbHAs KaOenbHas CHCTEMa U CTPYKTyPHPOBaHHAs CHCTe-
Ma MOHMTOPHMHIA M yNIPaBICHHUS HHXEHEPHBIM 000py/I0BaHHCeM 31anus. [logaHa 3asBKka ¢
npuopurerom 0T 16.10.2001 na narent «Yupasnsemas CHCTEMa [apaHTHPOBAHHOTO
3neKTpocHabxeHus 3qanus». OnucaHHbId B IV 5 ITaBHbHA pacnpeneluTeNbHbIi [HT,
BBIIO/HCHHBIM Ha yIpPaBife€MbIX aBTOMAaTHYECKHX BbIKIIOUATENSX, COCTABISET OCHOB-
HYIO OT/JIMYHTENbHYI) YepTy AaHHOMW 3asfiBKH. SIpOM CHCTEMbI SBIAETCS «BUPTYalbHbIN»
ILMT TapaHTHPOBAHHOTO 3CKTpOCHaOKeHMs, dusnuecku sBnsAtomuiicas dactero [PIII.
Bce ero HeoOxonuMsbie GYHKIHH PEANH3YIOTCS NPOTPAMMHBIM NTyTEM MOJ yIpPaBieHHEM
CHCTEMBI aBTOMaTHKH, HHTETPUPOBAHHOH B CTPYKTYPHPOBAHHYIO CHCTEMY MOHHTOPHHTA.

Takum oOpa3zom, ypoBHH MHTErpauuu cucrem mo texHosorun PROFIVE™ o6ecne-
4YUBAIOTCA KaK [PEICTAaBICHHLIMU Ha PBIHKC TEXHOIOTHAMH, TaK H OPUTHHAJIBHLIMHU pa3-
paboTkamMH, 3aMIEHHBIMU TATEHTaMH U TOPTOBLIMU MapKamH.
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11.2. CucteMHbIN noaxopn K npoekTupoBaHuio U3

Peanuzanus npoexkToB MHTENNEKTYanbHOTO 3JaHHUS B LIEJOM M €ro OTACIbHBIX CHCTEM
TpeOyer Habopa crenuanbHbIX METOIOB NMPOEKTHPOBAaHUA. JTH METOMbI IPH3BaHbl pea-
JM30BATh KOHLENLHIO, pa3o0panHyto B . 1. CHCTEMHbIH NOAXOA K NPOEKTHPOBAHHIO
SIBJISIETCS 3JI0TOM YCHELIHOTO Pe3yNbTaTa CO3MaHNs HHTEIEKTYalbHOTO 3[aHus.

[pu co3maHuu cnoXxHo# CHCTEMBI IIepe]] HAYaIOM NPOEKTHPOBAHUA HEOOXOIUMO OIl-
pelenuTs B3aUMHble TpeOOBaHUA U YEnOBUsS paboThI cHCTEM, pa3paboTaTh ONHCAHUS Tpe-
OoBaHMH K cHCTEMaM, COCTABNSAIOIINM HHXEHEPHYIO MHpacTpyKTypy 3manusa. CucreM-
HbIH NOJXO0J NO3BOJSAET HA CTAAHM MPOEKTHPOBAHHA ONTHMMHU3MPOBATh cocras 00opyo-
BaHHS, U30aBUTHCA OT W30OBITOYHOCTH 00OPYIOBaHHS H KaOEIbHBIX KOMMYHHKALHMH, H3-
OcrkaTh BCTpEUHOH paboThl CHCTEM, KOTOpAs 4acTo sBAsETCs NpobaeMoi.

TunuyHas cuTyauus — BCTpeuHas paboTa CHCTEM OTOIUIEHUS H KOHIHIIMOHMPOBa-
HHS, KOT/Ia CHCTEMA OTOIUIEHHs NIBITAETCS NOANEPKATh TEMIIEPATYPY BhIIIIE, YEM YCTaB-
Ka, 3afaHHas ia KoHauuuoHepa. bonee nqpamarnuno obcrouT meno mpu padore cuc-
TCM BEHTHJISLMY [PH BO3TOPAHUH, KOraa cpabarbiBaHHe TeMIIEPATYPHOTO JaTYMKa CHC-
TEMbI BEHTUJIALMH BbI3bIBAET MOBBILIEHUE TPUTOKA CBEXErO BO3AYXa, YCYTyOIAIOIEro
noxap.

CucremHbIN NOAXO 3aKIIOYAETCS B COTNACOBAHHOM B3aHMOACHCTBHH HHKEHEPHBIX
cucreM. Hanpumep, ncrounuku 6ecnepeboiiHOro nuranus o0ecneynBaloT JIeKTPOCHA0-
’KEHHE CHCTEM YNpaBiIeHUs HHKeHepHoro obopynosanus 3aanus. UmxenepHsie cucre-
MbI (CHCTEMa KOHIHIMOHMPOBAHHUS, CHCTEMA JIEKTPOCHA0kKEHHs OOLIEero HazHauyeHus)
obecneunBaroT HopMasbHOE (YHKIHOHHpOBaHue cpenbl okpyxkenus UBIT u nuranue ot
OCHOBHBIX MCTOYHHKOB 3JIEKTPOSHEPruH. B CBOIO ouepenb, HHTEIEKTYyalbHas CHCTEMa
aucneryepusanuu snekrpocHabxenus (CI1J) B cocrase oO0venuuentoit ACIY ynpasns-
€T pasrpy3KoH 3neKTponpueMHUKOB rpynnsl C B Cllyyae aBapuHi BHEIIHETO 31€KTPOCHAa0-
)KE€HHs, MAKCUMAJIbHO yBENUYUBas BpeMs paboThl SeKTpONpHeMHUKOB Ipynn A u B npu
OTK/IIOYEHHSAX BHELIHETO MUTAHUS.

Jlnist cornacoBaHHOTO POEKTHPOBAHUSA MHKEHEPHBIX CHCTEM Pa3pabaThiBalOTCS H HC-
NOJIb3YIOTCS pa3fiuyHble HCXOIHO-pa3peLIUTENIbHbIE TOKYMEHThI, B KOTOPhIX OrOBapHBa-
10TCs TpeOoBaHUs K cucreMaM. TakUMH JOKYMEHTaMH MOTYT ObIThb:

— UCXOJIHBIE JAHHbIE;

— 3aJJaHHE Ha IPOEKTHPOBAHUE;

— TEXHHYECKOE 3a/1aHHUE;

— CTPOUTENBHOE 33JaHHe HAa HOATOTOBKY TEXHONOIMYECKUX U NIEKTPOMALIMHHAIX [0~

MEIIECHHI;

~ TEXHMYECKUE YCIOBHs Ha 060pyI0BaHuE.

JlanHble MOKYMEHTBI CAy KaT I CO3IaHuUs IOrHYecKoH Mozaenu cuctem U3, ynosne-
TBOpAIOLIEH TpeOOBaHUAM 3aKa3uuKa, JEHCTBYIOUIMM HOPMAaM M 3aKOHOIATENbCTRY.

CucremHsIi DOAXOI K NPOEKTHPOBAHUIO CHUMAET KOJUTU3HH B PabOTe MHKEHEPHBIX
CHCTEM, NOBbIIIAeT 0e30MacHOCTh UX (HYHKIHOHUPOBAHHUA U MTO3BOJISET:

— NIPOBECTH POEKTHBIE pabOTHI MO BCEM HMHXEHEPHbIM CHCTEMaM B paMKax €IHHOTO

NPOEKTa,;



PEANU3ALNA KOHUENUUN UHTEINIEKTYANIbHOIO 30AHUSA 245

— CYLLECTBEHHO CHU3UTb CTOMMOCTb MPOEKTa MpH NpUMEHEHUH 000pYyI0BaHuUs, OTBe-
YaloIero YCIOBUSM B3aUMHBIX TpeOOBaHUI;

— 3QJI0)KUTh Ha OOBEKTE eAUHYIO cpeny oOMeHa NaHHBIMH KOHTPOJS M YNpaBi€HHs
BMECTO OTHEBHbIX Pa3pO3HEHHBIX CHCTEM;

— obecneyunTh eqMHOE YIpaBleHHe BceM KOMIJIEKCOM HHXKEHCPHBIX CUCTEM, 4TO NPH
CYUIECTBEHHBIX (PYHKIIMOHATIBHBIX MPEHUMYIIECTBAX JaeT CHH)KEHHE 3aTpar Mo OT-
HOLIEHHIO K CYMMAapHOH CTOMMOCTH YHpaBisOLIMX MOIYJIeH JIOKAJIbHBIX CHCTEM
yrpaBaeHHs;

— CHU3UTH 001Mi 00beM 060pYIOBaHMs 33 CUET MCMOJIB30BaHHUS ()YHKIIMOHATIBHBIX
BO3MOKHOCTEH 000pYIOBaHUs OJHOBPEMCHHO B Pa3HbIX CHCTEMax;

— CHU3UTBH 3aTpaThl Ha 00CTYKHBaHHE;

- YNPOCTUTH FapaHTHIHOE 00CTYKHBaHHUE;

— YIPOCTHTH Miponecc o0ydeHus 00CIyKHBAIOIIETO NepcoHana.

[MpoextupoBanune M3 MOXET BeCTUCH KaK B pacdeTe HA HEOMpeNe/IEHHBIX MONb30Ba-
Tenelt s cnaud naowanei M3 B apenny, Tak M B pacyeTe Ha KOHKPETHOTO BlaJelblla
W3 nns pasMenieHus noapas3eneHui 3aka3yuKa NpoeKxTa.

[poext N3 ans apeHasl co3naercs B o0beMe:

— CTPOUTEJIBHOM YacTH — HECYIIHE U OTPasKAaloNIMe KOHCTPYKIIHH;

— 30HBI apeHaomaTens — JU(TOBBIE XOJUIBI, BECTHOIOJHM, ApyrHe MecTa oOuicro

NOJIb30BAHNS;

— LIEHTPAJIbHBIX MHKEHEPHBIX CHCTEM — 3NIEKTPOCHa0KeHHe, OTOMIEHUE, BEHTUIIS-
1M, KOHIMIIMOHHPOBAHHE U T.[I;

— MM(TOBOTO XO34HCTRA;

— aBTOMATH3HPOBAHHOMN CHUCTEMBI TUCTIETUEPCKOTO yripaBienus 3nanueM (ACAY);

— cucTeM 6€30macHOCTH.

[Ipoext U3 B TakoM oOBeMe HazbIBacTcs «ctaguel 000MoYKH U sapa 3ganus» [12].
ApeHparop (apeHIaTophl) 3aTEM CO3AAIOT CBOM MPOEKThI 30H apeHIbl Ha CTAJHH «OCHa-
weHus». Ha 3Toll cTaguu npoeKTHPOBAaHHIO NMOAJEKAT TEXHONOTHIEeCKHe HH)OKOMMYHH-
KajjMOHHbIE CHCTEMbI aPEHIATOPOB, CUCTEMBI OecniepeOOHOro 31eKTpOCHabKEHUS (€CIu
3TOT CEPBUC HE MPEAOCTABIIAECTCS apeHIOAATENEM) U 30HBI O(HCOB.

[Ipouecc mpoextupoBanus U3 mis apeHabl Oonee clokeH, Tak KaK BKJIIOYACT JBC
cTaguu U TpedyeT cornacoBaHus TpeOOBaHUIi CHCTEM apeHaTopa M apeHI0AaTeNsl.

Ha puc. 11.2 noka3aHa opraHusanus NpOE€KTHPOBAHUS U OCHAIUEHHS APEHTyEMBIX
rtomaned U3. [ockonbky uMeeTcs pa3pbiB MEXIY NMPOEKTHPOBaHHEM «0D0M0YKHM H
A7Ipa 30AHUSA» M «OCHAIIEHHEM», POJIb KOOPIHHAIMHM IPOEKTHBIX PaboT €O CTOPOHDI
IMaBHOTO MHXKEHEPA MPOEKTa KOCHAILEHUN» SABISETCH CYLIECTBEHHOH U HEOOXOMMMOI.
MoseT NoKa3aThCs, YTO apeHIATOP CTOJKHETCS ¢ Pa3siMYHOrO pojaa TPYAHOCTSMH MO
COTNIACOBAHMAM PabOThl MH)KEHEPHBIX M HMH(GDOKOMMYHHKAIIMOHHBIX CHCTEM, OJHAKO
GOJIBLIMHCTBO OPTraHU3alMH-apPEHIaTOPOB HMEIOT «THIIOBBIE» TPEOOBAHUA K CHCTEMAM
30aHUS M MCTIONB3YIOT (PAKTHYECKH CXOXKHC MH(OKOMMYHHKAIHOHHBIE CHCTEMBI, I10-
3TOMY KOJUIM3MH MOTYT BO3SHHKHYTb TONBKO B KPYITHBIX HIIM HECTAHAAPTHBIX NPOCKTaX.
B TakMx cioyyasx 3aKa3dyuKy CiefyeT PacCMOTpPEeTh BOMPOC O NMPUOOPETEHHH HIIH
CTPOMTENbCTBE HEABHKHUMOCTH.
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Puc. 11.2. OpraHusauus npoektupoaHus N3 ana apengb

Ha puc. 11.3 nokaszana opraHu3ainus NpoeKTUpoBaHHs U cozfanus U3 nns cobcTBeH-
HOTO MoNb30BaHHA. JlaHHas CTpyKTypa sBiseTcsi Oonee ynpaBisicMOH M MO3BOSCT B
[IOJIHOH Mepe OCYIIIECTBUTh CHCTCMHBIH NOIXOM K MPOEKTY.

ITo oKOHYaHHH CTPOUTENLCTBA CIEAYCT 03a00THTHCS OOecreueHHeM Nepeladu U Iie-
JIOCTHOCTH MpOcKTa. [IpOCKT BBINOMHEH B COOTBETCTBUH C 3a]aHMCM HA NPOCKTHPOBaHHE
H o0najaer onpeieaeHHbIMH TCXHHKO-I)KOHOMHUYCCKUMH nokasarensMu. [lons3oBaren,
MbITAIONIMECS «BbDKATHY M3 31aHUS BO3MOXKHOCTH, 3HAYUTCIILHO MPCBBIILIAIOIIHE NPOEKT-
HBIC, PUCKYIOT HAKHTh ccO€ HEMPUATHOCTH, HAYMHAs OT IJIEMCHTapHBIX HEYNOOCTB H
KOHYasi NOBPEXICHUAMH KOHCTPYKIMH 3IaHUS.

IpoexrupoBmnkn M3, n B nepyio ouepens ACIY, npeanonaraioT, 4TO yIpaBieHHE
37aHueM OyleT OCYLIECTBIIATLCS B COOTBETCTBHM C MPHUHIMIIAMH W MPaBUIIaMH, Npedy-
CMOTpEHHBIMH B Tipoekte. Eciu dTH OXupanus He OyoyT peasin3oBaHbl, TO 3b¢eKTHB-
HOCTb 3/1aHHUSI U MHBCCTHUIIMH, MO BCEH BEPOATHOCTH, MOCTPAJalOT. 3TO OCODEHHO BaXHO
B OTHOLICHUH PEKOHCTPYHPYCMBIX OOBCKTOB.
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N NHXEHEPHbIX CucTem HanaaouvHble opraHu3auunm

Puc. 11.3. Opranusauus npoektnpoBaHus N3 ans cobCTBEHHOTO Nonb3oBaHNUS

IMpoexTupoBImKK m0/DkeH cHaOkath M3 «pyKOBONCTBOM BIIa[C/Ibliay», [IPUTOIHBIM
1Tl UCTIONIB30BaHMs COTPYAHMKAaMH OT/ieNna 3Kerutyataliuu 34aHus. I[IpH oTCyTCTBUM Ta-
KOT'O PYKOBOJICTBA 33aJaHHE HA NPOEKTHPOBAHKC, YaCTHbIE TEXHHUYECKHE 3aaHHUS 110 UH-
’KCHEPHBIM CHCTEMaM, IPOEKTHI, TEXHUYECKHE OTUEThl U APYTas JOKYMEHTAIMs JOKHbL
ObLITh MepeaaHbl BAAENbIy 31aHUs, KOTOPbIH JOMKEeH 00eCneuuTh UX COXPaHHOCTh. DTH
JOKYMEHTBI JOJDKHbBI ObITh JOCTYITHBl COTPYIHHKAM OTHAENIOB IKCIIyaTallMOHHON CITyX-
Ob1 3j1auus. OHu OYIyT CIAYXMTh JJI HUX PYKOBOJCTBOM B padOTe W CIPABOUHBIMH Ma-
Tepuanamu [12].



3aknodyeHue

B 3aknioyeHne — KpaTkoe pe3loMe B BUJIE TC3HCOB.

Cucrema 3neKTpocHaOXEHHS — OCHOBA HAaIEXHOro (PyHKIHOHMPOBAHUS HHXKe-
HEPHBIX U HH(POTEIEKOMMYHHKALIMOHHBIX CHCTEM.

OTKa30ycTOHYMBLIE CHCTEMbI 3JEKTPOCHAOKCHUSA OObemMHSAIOT B ceOe MOHATHS
cucreM OecriepeOoiHOr0, rapaHTHPOBAHHOIO U OOHIETO NEKTPOCHAOKEHUS.

IlpHucTynas K CO3J1aHHIO MIIN PEKOHCTPYKILMH BHYTPEHHEH CHCTEMBI JICKTPOCHA0-
KEHUd, cnenyeT obecnednTh HeoOXOIMMYIO MOLIHOCTh H KaTErOPHIO HaJeKHOCTH
BHELIHEH CHCTEMBI 3NIEKTPOCHA0KEHHUS.

CI'D u CBD — pe3epBHbIe aBapHiiHble CHCTEMBbI 3JIEKTPOCHAOKEHHA. DKOHOMHUS
CPEICTB MpH MX CO3JaHMM Bps. K onpaBaaHa. Jlyule cpa3y OTBETHTb Ha BOTPOC
—- Oy/1IeM HX cO3/1aBaTh UITH HET?

Ucrounnk OGecnepeOOMHOrO nUTaHUs — 3TO HE OOJBILIOH OJIOK MNTaHUs KOMIIBIO-
TEPA, a YacTh JICKTPOYCTAHOBKH, KOTOpasi IPOEKTUPYETCA M IKCIUTyaTHPYETCs o
COOTBETCTBYIOINIAM NPAaBUJIaM U CTaHIapTaM.

Cucrembl OecriepeOOWHOIO M rapaHTUPOBAaHHOrO 3JEKTPOCHAOKEHHS TipelHa3Ha-
4eHbl AJ MUTaHus Harpy3ok rpynn A u B. He cnenyer HeonpaBaanHO 3aBblllath
MOILIIHOCTb M MOAKII0YATh K HUM Harpy3ku rpynnsl C.

DNEeKTpOMarHNTHasi COBMECTUMOCTh [0/DKHA 00ecneYnBaThCsl NPOEKTHBIMHU pellie-
HHSMH U NPAMEHEHUEM CepTHGHLMPOBAHHOTO 000pY IOBaHHS.

Brizenenne M moaroToBKa ANCKTPOMAIMHHBIX MOMENIEHHH JOJKHBI OCYIIECTB-
JIAITHCS ¢ TEM JKE IIPUOPUTETOM, UTO U A HH)OKOMMYHHKAI[MOHHOTO 000pym0Ba-
HASL.

TexHuueckH TpaMOTHBI U creLHalibHO OOYYEHHBIH MEPCOHAN — OCHOBHAs CO-
CTaBIAIOMAd HAAEKHOCTH dJIEKTPOCHAOKEHHS.

IIpoexTHpOBaHHE CUCTEMBI JNIEKTPOCHAOKEHUS B COCTaBE KOMILIEKCHOTO NTPOEKTa
— HeoOxomguMoe ycnosue obecniedenus s¢dexTHBHOH paboThl Bcero KoMmiekca
HWHXEHEPHBIX CHCTEM.

[IpoexTHpoBaHHe u co3ganue cucteM GecnepeOOiHOro, rapaHTHPOBAHHOTO U 00-
IIEro JNEKTPOCHAOKEHUs TOJKHBI MOPYYaThCs CrENHaIn3upOBaHHBIM OpraHHu3a-
IIMSAM, IMEIOIMM HEOOXOQMMbIE TULEH3HU U OMBIT pabOTHI.

VYnpaBnenue cCHCTEMOH JJIEKTPOCHAOXEHHs MO/KHO OCYIIECTBIATHCS B COCTaBe
00BeIMHEHHOH aBTOMaTH3HPOBAHHONW CHCTEMBI TUCTIETYEPCKOTO YNpaB/ICHHUS.



NMpunoxeHue 1

YcnoBHble 0603Ha4YeHUA Ha INEeKTPUUYeCKUx
cXxemax U yepTtexax

Ta6nuua N1.1. YcnoBHblie 0603Ha4YeHus

H306pa-
JKEeHHe

Onucanne

ITpoBogHuk

Hluna

To4ka npHUCoeIHHEHHS IPOBOTHHKA

®asnsiit nposoanuk (L)

Hynesoii paGounii (HeifiTpanshblit) nposonuuk (N)

3amurHblit npoBoaHuk (PE)

Hyneoit pabounit (HeiiTpansublii) mposoaHuk (N) u 3amuTHEIH npoBogHuk (PE),
obwveaunennble B oauH (PEN)

1. Obuee o603HaUEHHE KOMMYTAlLMOHHOIO annapara
2. PyOunbuuk, pazseanHUTEND

ABTOMaTHUYECKHUI BBIKIIOYATEIb C TEPMOMATHHTHOH 3aILHTON

CO0KHpOBaHHEIE KOMMYTAIMOHHBIC anmnaparhl (B3aUMHOE I0JI0KEHUE
annaparoB onpeaenseTcs yCTPOHCTBOM GJI0KHPOBKH 10 JIOTHYECKHM CXeMaM
«A», «MAJIU» u 1.11.)

- [} KommyTalMoHHBIe annaparsl C MeXaHHuecKoi 610kHpOBKOH
\:M (pBIYa’KHOI WJIH TPOCOBOH)
WA | Ipoccens
N

10 — 6499




MPUNOXEHMUE 1

Ta6bnuua N1.1 (npogonxeHue)

H3zo0pa-
HeHue

Onucanne

3

JIByxoOMotounsblii oauodasnslii Tpancdopmarop

JIByxoGmoToursli Tparcdopmatop, obiee obo3Hadenre

JIByxo6moTtoussli TpaHcdopMaTop ¢ 06MOTKaMH, COCTHHEHHBIMU
B TPEYro/IbHUK U 3Be3ny

O6moTkH TpaHcpopmaTopa, COENUHEHHbIE B 3BE3MLY

TpexobmoTounslii Tpanchopmarop, obiee o6o3HaueHHe

TpexoGmoTounslii Tpancdopmarop ¢ 0OMOTKaMH, COeTHHEHHBIMH
B TPEYTOJBHHUK, 3BE31Y H TPEYrOAbHHK

Tpancdopmarop Hanpsxenus (TH)

Tpancdopmartop Toxa (TT)

O 5| 5| 313

OnexTpuUdecKkuil ABUraTelb, MOTOPHBIH NPUBOL,
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Ta6nuua MN1.1 (npogomxeHue)

H306pa-
JKeHmne

Onucanne

HCTOUHHK 3JIEKTpUYECKON DHEPTHH NEPEMEHHOTO TOKA, FeHepaTop,
obuiee U300paXKEeHHE INEKTPOIHEPreETUYECKOM CHCTEMBI

BrinpsmuTens, 3apsaHoe yCTpOHCTBO

Huseptop

Konseprop (npeobpazosareins) epeMeHHOro TOKA B epeMeHHBIH
(npeoGpasoBarens 4acToThl, yucna ¢az)

KoHseprop (npeobpazoBareins) NOCTOSHHOIO TOKA B [IOCTOSHHBIH, OycTep

MocToBO# BEIIPAMUTEND WIH HHBEPTOP, NpeobpazoBaTesb

CYeTYMK 3JIeKTpUYIeCKOoit SHepruu

Pesuctop, anekTpudeckas Harpyska

N INonesoit TpansucTop

AKKyMynsSTOp, aKKyMynaTOpHas 6arapes (Ab)

3aszeMiMTEND

CoenvHeHue C KOPILyCOM WIH OGpaTHEIM NPOBOTHHKOM

Konpeuncarop

10"
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NPUNOXEHMUE 1

Tabnuua MN1.1 (okoH4aHKe)

H3o00pa-
JKeHHe

Onucanue

Barapes xoHaeHcaTopoB (KoHAeHcaTopHaA OaTapes)

Tupuctop

BonroBoe coenHeHHE MPOBOJIHUKOB

Kab6enpHas BopoHKa — pasjiesnka kabess Ha XHUITbI

JeKTpONpOoBOAALIHIi Kopilyc 060pynoBaHus




IMpunoxeHue 2

Xapakrepucruku Ubl

Tabnuua N12.1. Texnnueckue xapakrepuctuku NBEN

B pexumMe on-line, %

MonennHblil psj
O6wme naHubIe
Galaxy PW Galaxy 3000 Cﬁf&‘fﬁgﬁ" C°"M°§g“"’l::"“
3 IO — MGE UPS Systems, Newave UPS Systems,
p A http.//www.mgeups.com http://www.newave.ch
Tun WBIT On-line, nBoitHoro npeobpazoBanns  {On-line, ABoiHOro Npeobpasosanus
BrenuHuii Buj
HomuHanbHas BbIXonHas 20/30/40/ 60/ 80/ 40/60/80/
vougocts UBIL kBA | 100/120/160/200 | 107137207301 “360/120 10...120
Eg:;gi”r:';"ﬂ:’;’:;?;m Mozens Mogens Mozenb 10/15/20/
VIBIL, kBA 6e3 Momyneit 6e3 Monyrneit 0e3 Momyneit 30/40
Kayriseqrso LD, Bkig- Bionoyenye Bez Bes
YaeMbIX Ha NapainenbHyo 4 ” "
HEBO3MOXHO | OFpaHWuCHMH | OrpaHUueHM
paboty
Cxema HBI1 33 33 33 33
Eﬁg::;i?;‘:ﬁg;:;_ Monens Moznesnb Mozenp bes3
e BTy 6e3 monyreit 6e3 monynei 6e3 Monmyneilt | orpanvuenmii
KT pererpyaie [00% 92.5...93,5 9 9...97 95...96,5
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NPUNTOXEHMUE 2

Tabnuua MN2.1 (npogomkeHue)

MonenbHblii paa

KaM B pexcuMe Gaiinaca, %

Obuume tannble Conceptpower | Conceptpower
Galaxy PW Galaxy 3000 Midi-Maxi Modular
Tennosslaenenve UBIT
npu Harpy3ke 100% u 3a- 1,5...143 1,0...3,0 1,35...70 0,65...4,95
pKeHHBIX OaTapesx, kBT
TennosslaeneH e OIHOIO
MOJIyJsl IPH HENMHEHHOM Monens Monens Monens 0,65/09/
Harpyske 100% u 3aps- 6e3 moztyneii 6¢3 Moyneii 6e3 monyneii 115/1,65
KeHHbIX Oarapesx, KBT
YpoBeHB aKyCTHYECKOro Midi 55...65
wyma, 15 58...68 51...53 Maxi 61... 65 49...56
I'epmetnunbie | I'epmervunsie | T'epmerHunbie
['epMETHYHEIE CBUHLIO-| CBHHLOBO-KH- | CBHHLOBO-KHC- | CBHHLOBO-KH-
Twn Gatancii BO-KHCJIOTHBIE, HEOD- | CJIOTHBIE, HeoB- | NoTHBlE, HeoO- | cnorHele, Ni-Cd,
pe CIy)KHBAaEMBIE, CO CPO-|CITy)KUBaeMble, CO| CIIYXUBaeMble, | HeoOCTyXHBae-
KoM cITyx0b1 5—10 neT | cpokoM cTyx0bI [CO CPOKOM CITyX-| MbIE, CO CPOKOM
5-10 ner Ob1 5-10ieT  |comyx6b1 5-10 siet
IInasatotuee HanpsHKEHHE
MOCTOSHHOTO TOKa 410...464 H/n H/a H/n
Garapeii, B
Perynupyemsii,
C JIOMONHHUTE b~
MakcumManbHbIH TOK 3aps- PerynupyeMnlii HbIM 3apsaaHeiM | Perymupyemniit | Jlo 15 Ana
na Garapeit, A (6e3 orpaHHyeHNA) YCTpPOHCTBOM 1040 A I Moztynn
(6e3 orpanuue-
HWs)
2x(15..25)
JUIs MoIyneit
Konuyectso Garapeii 12 B 30...34 H/x 2x(20...25) 10..20 kBA,
2x(20...25) ana
monyneit 30 kBA
Hanuyue cratiyeckoro
.+.
Gaiinaca UBIT " * "
Hanmvune MexaHuueckoro + + + +
Gaiinaca UBI1
Hanuyue cratuueckoro Monens Mozens Moznens +
Gaiinaca momyns MBI 6e3 moxynei 6e3 moayneit 6e3 monyneii
YCTOH4HBOCTS K nIEperpys- H/n H/n 150, mmrensho | 150, anuTensio
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Tabnuua N2.1 (npogonxeHune)

MogenbHbiii psig
Obuwe nannbie Conceptpower | Conceptpower
Galaxy PW Galaxy 3000 Midi-Maxi Modular
Bpewms nepexona c Gaitnaca >5 5 Hin H/n
Ha UHBEPTOP, MC
Pabouuii muamason Temre- 0...435 0...+40 0...140 0...+40
patyp, °C
TewriepaTypa xpateius / 25...440 ~10...+45 —15...450 ~5...450
TpaHcnopruposkH, °C
Bxoamubie napaMerpbi
Sl;’e””;“””“"e Hanpake- 380/400/415 | 380/400/415 | 380/400/415 | 380/400/415
Jluanasok u3meHeHns ka- +10 +15 25...+15 -25..+15
npspKeHus, %
JIManason u3MEHEHHA 9aC- | 5, o6 4 100, 45...65 35...65 35..65
TOTHI, 11
Koapduument mouroct | 0,96 (¢ dpusTpom) 0,99 0,98 0,98
®opwma norpebnsemoro CunycoupanpHas,
TOKA, BEJTHUMHA HCKaXKe- <4 ¢ punLTpOM Custycounam- | Cuiyconpar- | CHHycouna-
. g Hag, <3 Has, <7 Has, <7
HU#H, % rapMOHHK
BoixogHbie mapamMeTpbl
Hominaniioe 380/400/415 | 380/400/415 | 380/400/415 | 380/400/415
HanpskeHue, B
+| (uHeiiHas | +] (JuHeitHas
o +] (nuHeitHas +| (nuHelHas Harpyska) Harpyzka)
Pasbpoc nanpsxenus, % Harpyska) HarpyzKa) +3 (HenuneiiHas | +3 (HenuHelHas
Harpyska) Harpy3ka)
Pa36poc HanpsbkeHus
TIpH H3MECHEHHH HArpy3Kku H/n +3 +4 +4
0...100 1 100...0% [%]
BoIxoaHas yacrora, 'y 50/60 50/ 60 50/60 50/ 60
Pa36poc yactotsl, % +0,05 +l 0,1 +0,1
Kpecr-aktop 31 31 3:1 3:1
125 — 10 M 120 — 1,5 min 125 — 10 mun | 125 — 10 mMun
Tleperpyska, % 150 — 1 Mus 150 — | 150 — 1 Mun 150 — 1 mMun
8 ¢ | 2000—20mc | 2000 —20wmc




256 NPUNOXEHUE 2
Tabnuua N2.1 (npoponxeHune)
MozaensHblil psaa
OGmue fannbie Conceptpower | Conceptpower
Galaxy PW Galaxy 3000 Midi-Maxi Modular
KoMMyHuKaLHOHHBIE BO3MOKHOCTH
TTO 1151 MOHHTOPHHTa U + + + +
3aKPBITHSA CEPBEPOB
Hanyune
SNMP-azanrepos - * * *
KommyHHKaLMOHHBIN OPT
(MHTEIIEKTY ANBHBIH 1 + + + +
«CYXHE» KOHTAKTbI)
OyHKIHA SKCTPEHHOTO
orkmodeHus (EPO) - - " -
OyHKuHMA KOOPANHALMH
pabotei ¢ II" (Gen on) - - - -
MaccorafapuTHbI€e oKa3aTes
Crasaprssili paswep (715...1215) x (1(2;5)“’%83); ( 1(45138' “Zggz))"x 550 x
UBIT (LxBxI"), MM (1400...1900) x 825 (565...685) 750 (1400...1800)
o 650...850) x 580 x 580 x
P . (
mf:;fﬁﬁf;t’;’;'xw a 4(335 1;83)01 %05 | (1420...1600) x| (1400...1800) x | (1400...1800) x
’ (565... 685) 750 750
Macca UBIT 200/220/300/| 200 (30xBA)
Ge3 Gatapeit, K 490...1200 210...240 330/350 | 290(90kBA)
Mopens Mopnenb Mogens
Macca moxtyus MBI, kr 6e3 momyJei 6c3 Moxyeit 6e3 momyeii 40...55
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Taénuua MN2.1 (npoponmxeHne)

npeoOpa3oBanus

MogensHblii pag
Ofmue naHHEIe
Silcon DP300 poymmetra Symmetra PX
ower Array
[pomsBoaurens APC, http://www.apc.ru, hitp://www.apc.com
Tun UBTT On-line, remra- On-line, mBoitHOrO NpeotpasoBaus

BremHuii BH1

——
=

i
1 )

il

HomunansHast BRIXOIHAs

10/20/40/60/80/

momitocts MBI kBA 120/160/240/320/480 /12716 10720730740
HomuHanbHas BeIXo[Has
Monens
MOIUHOCTE OJTHOTO MOy 6e . 4 10
WBTL, kBA 3 MOyl
Konmyecrso MBI, Bkntoyae- o9 Bximoyenue Bxntouenue
MbIX Ha ITapalulebHYIo padoTy 0 HEBO3MOMKHO HEBO3MOXHO
Cxema HUBI1 33 3:1, 111 33
Konuuecro Mofynei, Monerms
BKIIIOYaeMbIX Ha 6e . 5 5
3 MoTyJTei
napaueNsHyo paboTy
94,8/95,5/96,5/

0, y > >

KITLpw rarpyate 100% 96,1 /96,5 /95.8/ 92 93
p e 96,3 /96,3 /96,8 /96,8

Ternosbinenenve YBIT npu 0,5/09/1,5/24/
Harpyske 100% H zapsokennbix| 29/53/6,2/9.2/ 0,64/096/1,28 07/14/21/280
Garapesx, KBt 10,6/159
TeIUIoBbLLIENICHHE OIHOIO
MOJYJIA TIPH HENUHEHHOH Monens 032 01
Harpyske 100% u 3apshxeHHbIX 6e3 Mmoyneit ’ ’
Oartapesx, kBt
VpoBeHb aKyCTHYECKOTO 52/52/55/60/
uryma, 15 60/... w/x Hin Hn
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Tabnuua MN2.1 (npogonmxexme)
MogenbHblii psia
Ob6mue nanHble
Silcon DP300 Symmetra Symmetra PX
Power Array
Onpenensercs nomb3o-
BaTe;1eM, PEKOMCHJIOBA-| [

epPMETUYHbIE CBHHLIO- | [ €PMETHYHBIE CBUHIIO-

Hb! CBHHIIOBO-KHCJIOT-

. BO-KHCJIOTHBIE, HE0O- | BO-KMC/IOTHBIE, HeoO-
Tun Garapeii Hble, TEPMETHYHbIE, He-

ofCITyKHBagMbIE, CO
CpOKOM CITyxOb1 57

CITyMBaeMbIE, CO CPO-
KoM CaTyxOnt 5 siet

CITy)KMBAEMBIE, CO CPO-
KOM cry>k0bi 5 sieT

Gaiirtaca Moy UbI1

6e3 momymeit

wiy 10 jger
ITnaBarouiee HarpsKeHUE Mo-
FOLIEE HAMpAXEHH —438...+438 H/n Hin
CTOAHHOTO TOKa Oarapeii, B
MakcumanbHbiif TOK 3apsjia
. H/ H/ H/
Garapeit, A A A A
. 128, nBe muHeiixn 4 6110Ka
Komyectso Garapeii 12 B  ABC I 10 o
1o 64 6arapen no 8 Garapeii
Hafntme CTaTHYECKOTo + + .
Oaiinaca UBIT
Hanwyue mexanuyeckoro
- + + +
Oaitnaca UBI1
H CTaTHYECKOTO Mopenn
annyue ec JICIT H/n Hin

VYcToHYMBOCTS K neperpy3kam
B pexame Gaifnaca, %

125, widTensHo, 10
1000 B Teyenue 0,5 ¢

125, murensHo

125, [UIMTENTBHO

Bpems nepexona ¢ Gaifnaca

HanpsHKeHHUs, %

0 0 0
Ha HHBEPTOP, MC
PaBounii AMATE0H 0...40 0...40 0...40
Temneparyp, °C
Temneparypa xpaHeHus/ H/ H/ H/
TpaHcropTUposky, °C A 8 !
Bxoaubie mapaMerpsl

220 /230 /240 nu

HomunansHoe Hanpsixkenue, B 380/400/415 380/400/ 415 380/400/415
JnanasoH H3MeHeHHUA £15 -30...425 -20...+15
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Ta6nuua N2.1 (npopomxeHue)

pabotsl ¢ JII" (Gen on)

Mope/bHbIi psj
O6une xanHbIe
Silcon DP300 Symmetra Symmetra PX
Power Array
Jluanason H3MeHenHs +4,6,8 47...63 47...63
yacToThl, 'l
KoadduumeHt Mowpoctv >0,99 >0,98 >0,99
dopma notpedasemMoro Toka CuHycounansHas CuHycounanbHas CunycovpansHas
Bbixoanbie napameTpbl
HomunansHoe Hampsbkenve, B 380 /400 /415 220/230/240 380/400/415
Pasz6poc Hanpsxenus, % +1 *1 +1
Pa3bpoc Hanpshxenus (npu
u3MeHeHnH Harpy3ku 0...100 +5 +5 5
1 100...0% [%]
50/ 60 vt cuHxpoHy- | 50/ 60 Wiy CHIXPOHH-
Brixoaxas yactora, I'Il 50
3UPOBAHO CO BXOJOM | 3MPOBaHO CO BXOIOM
Paszbpoc yactotst, % +4,6,8 H/x H/n
Kpecr-daxrop He orpanuuen 5:1 H/n
Ot cetn: 200 — 60 ¢,
Teperpy3ka, % 125—600 ¢ }3(5) - ?g ¢ H/n
Or 6atapeit: 150 — 30 ¢ ¢
KoMMyHy KaLOHHbIe BO3MOKHOCTH
[10 1t MOHUTOPHHTA U + + +
3aKpBITHS CEPBEPOB
Hamigne SNMP-ananrepos + + +
KoMmyHHKalMOoHHBH TTOpT +
(MHTEIIEKTY anbHbIH 1 + «CyXue» KOHTaKTht — +
«CYXHE» KOHTAKTBI) OImus
DyHKUMSA SKCTPEHIIOTO + + +
orkmouenus (EPO)
DYHKIMS KOOpIHHALNH + H/x +
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NPUNOXEHMUE 2

Tabnuua 2.1 (okoH4aHKe)

MonenbHbiii paa
O6mpne naHHbIe
Silcon DP300 Symmetra Symmetra PX
Power Array
MaccorafapHTHble noKa3aTesd
600x1400x800* /
600x1400x800* /
600x1400x800* /
800x1400x800 /
CranpgaprHbiii pazmep 800x1400%800 /
UBIT (IIxBxT), v 1125x1800x800 / 610x1143x686 600x2000x900
1125x1800x800 /
1600x1800x800 /
1600x1800x800 /
900x1800x800
Pasmep GarapeiiHbix 3aBucuT ot
HeoOXoauMoro Bpeme- 610x1143x686 600x2000x900
mkagos (LLxBxI'), MM o
HH paboTs! oT GaTapeit
365%* /385%** /300 / {236 (co BceMH YCTaHOB-
Macca HUBII 6e3 6arapeii, kr 410/440/800/800/ | neHHBIMM MOTYNSAMH, H/n
1400/ 1400/ 1800 BK1. Gartapen)
Macca mozayns UBII, kr Mopens 6e3 Momyneit H/n H/n

IIpameuanue.

* — 6a30BHBIi BapHaHT, 3aBUCHT OT baTapey;

** — Bpems aBTOHOMHOI paGoThl Gatapey 22 MuH;
**¥ __ BpeMs aBTOHOMHOI1 paboThl 6aTapen 8 MuH;
H/p — HeT paHHBIX.




[NpunoxexHue 3

Cnoco6bl npoknagku 3neKTponpoBoaAoK

Ta6nuua N3.1. Npumepw MoHTaxa anekTponpoeogok no FOCT P 50571.15-97

Cnpa-
IIpumep Onucanne BOYHBI
*
HOMep
HsonmupoBaHHbIe TpoBoja B TpyOax, 3aielaHHBIX B CTEHaX ]
MHoroxunbHele kabeau B TpyOax, 3a/ic/laHHbIX B CTEHaX 2

> &
? g@ H3ommpoBanHEIE TPOBOZA B OTKPLITO NPOJOKEHHBIX TPyOax 3

L’
OnHO- UM MHOTOXKHITbHBLE KabeJTH B OTKPBITO MPOIOKEHHBIX 3A
Tpybax

HM3oanposaHHbIE IpOBOJA B CIeLHANIbHBIX Kopobax Ha CTEHax 4
OnHo- WM MHOrOXH IbHBIE Kabesn B cnienranbHbIX kopabax 4A
Ha CTeHaX

H3onupoBanHbIe MpoBosa B Tpybax B KiIazke 5

OnHo- 11K MHOTOXWIbHBIE kKabeau B Tpybax B Kilajke SA
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Tabnuua N3.1 (npogomkeHue)

Cnpa-
IIpumep Onucanue BOYHBIH
*
HOMep
WzonupoBaHHble TPOBOJa B 3alliUTHOH 00010uKe, kabeau B 060-
JI04Ke H/unu OpOHHpOBaHHbIE KabeaH 0IHO- UM MHOTOXHIIbHbIE!
% ? — Ha CTeHe 11
y’ N
% mﬁ — Ha MOTOJIKe 1A
@ — Ha Henep(OpHPOBAHHEIX JJOTKAX 12
% — Ha nepdopHpoBaHHBIX JOTKAX 13
~ Ha KpOHIUTeHHAaX, 3aKperieHHbIe TOPH3OHTAJILHO 14
R HJTH BEPTHKAJIBHO
3
m — Ha JIOTKax JICCTHHYHOI'O THNA 16
y -~
W3onupoBanmble MpoBoja B 3aIUTHOM 0bonouke, kabeau B 060-
JIOYKE OJIHO- UJTH MHOTOKH/IBHBIE B MyCTOTaX CTPOHUTEIbHBIX 21
Y KOHCTpPYKLHMH
%
H3onuposaHHble MpoOBOAa B TPYOaX B MyCTOTaX CTPOUTENLHBIX 2
KOHCTPYKLHH
%
%
Kabenmn oiHO- MAH MHOrOXUABHBIE B Tpybax B MyCTOTaX CTPOH- 22A
TeAbHbIX KOHCTPYKIHH
A
W3onupoBaHHble MPOBOAA B CIEHATIBHBIX KOpo0ax B MycTOTaX 23
CTPOHMTENbHBIX KOHCTPYKLIHH
KaGenu onHO- niu MHOrOXuibHEE B CIIELMANIBHBIX KOpobax B 23A
NYCTOTaX CTPOMTENBHBIX KOHCTPYKLIMH
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Ta6nuua MN3.1 (npoaosmkeHue)

Cnpa-
Onucanue BOYHBIH
*
HOMep
H3oaupoBaHHbie NpoBOAA B cieLUaIbHLIX KOpobax B Kiaake 24
Kabenu ogHO- WIH MHOTO>XXUIIbHBIE B CIIEUATbHBIX KOpobax B 24A

KJIagKe

Kabenu ogqHO- HIIM MHOrOXXHIBHBIC B 000JI0YKE:

% — NPOJIOXKEHHbIE B MYCTOTaX MMOTOJKA 25
’

— B JIBOHHBIX MOJiaX

H3oaupoBanHbie npoBosa, Kabcau 0AHO- WU
MHOTOXHJIbHbIE B KOpoDax Ha CTeHe:

— MPOJIOXEHHbIE TOPH3OHTAJILHO 31, 31A
3232)\ — NPONOKEHHbIE BEPTHKAIILHO 32, 32A
M3onupoBaHHbie npoBoaa B Kopobax, yTOMIEHHBIX 3a00ATHIO B 33
% CTCHBI UM MOJAbI
N, N -
2 m 2 Kabenu opHo- WM MHOrOXHIbHbIE B KOP0OAX, YTOILIEHHBIX 33A
)/ |3allOLIuIO B CTEHbI MM OMbI
b Yo,
I H3oaupoBaHHble NpoBOAa B MOABELLEHHBIX KOpobax 34
1!
@ KaGenu ogHo- MM MHOrOXUbHBIE B IO BELLIEHHBIX KOpobax 34A
34 34A
. n W3onupoBaHHble NpoBoAa B TpyOaX, MPONOKEHHBIX B TOPH3OH- 41
oo/ \S& TaJIBHBIX UM BEPTHKAIbHBIX 3aKPHIThIX KabelbHbIX KaHajIax
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Ta6bnuua N3.1 (okoHYaHKe)

Cnpa-
Onucaunme BOYHLIH
*
HoMep
W3onupoBanHble POBoJia B TpyDax B BEHTHAHPYEMbIX Kabenb- 4

HbIX KaHaJiaxX B IIofax

Kabenu B 060104KE OTHO- UJIH MHOTOXKUIbHBIE B TOPU3OHTAJIb-
HbIX WIH BEPTHKAJIbHbIX OTKPBITLIX MW BEHTHIHPYeMbIX Ka- 43
OenbHBIX KaHaIax

W3onupoBanuble NPOBoAA B 3auTHOH 000N0uKe, Kabenu B 060-
JIOYKC OAHO- HJIK MHOTOXXHIIbHbIE, 3ai€/1aHHbIE HEITOCPEACTBEH- 53
HO B KNaJIKy C JONIOAHUTENbHON MeXaHUYeCKo# 3auToH

M3oaupoBaHHble TPOBoAa U Kabenu B KapHU3axX 71

WsonupoBanHble TPoBoga H kabeau B MAIMHTYCHbIX KOopobax

" . 72
% — MecTo 1A kabeneit ¢cBA3u U ceTeit 9BM

* CripaBoyHble HOMepa NpUBeeHbl B COOTBETCTBUU ¢ 0603Hadenuamu o [OCT P 50571.15-97.




IMpunoxeHue 4

TexHu4yeckue xapakTepucTuku TpexdasHbix Ay
OTKPbITOro UCNOJTHEHUA

Tabnuua N4.1. TexHnyeckue xapaktepuctuku AFY cepum Perkins

IIponzBoaurenn: F.G.Wilson (Engineering) Ltd, http:/www.FGWilson.com

Mogeis Mommnocts Emxoctn|Pacxon Ton— IaGapursi, |Macca,
xBA «Br Oaxa, | JiMBa, /9 JAxIxB, mm KT
P27/P30E 27/30 21,6/24 145 7,6/8,3 1770x710x1354 | 668
P40P1/P44E1] 40/44 32/35.2 176 11,9/13,1 | 2149x710x1341 | 800
P45P1/P50E] 45/50 36/40 176 13,4/14,7 | 2149x710x1341 | 820
P60P1/P65E] 60/65 48/52 176 14,8/16,3 | 2149x710x1341 | 885
P75P1/P83EI 75/82,5 60/66 176 18,6204 | 2149x710x1341 | 925
P90/P100E 90/100 72/80 230 21,2233 | 2515x735x1545 | 1191
P100/P110E 100/110 80/88 230 23,8/26,1 | 2515x735x1545 | 1191
P135/P150 135/150 108/120 290 31,2/34,1 | 2700x900x1460 | 1403
P160H/P17SHE 160/175 128/140 350 37,5/41,2 | 2953x990x1717 | 1967
P200H/P220HE 200/220 160/176 350 42,7/47,0 |2953x1003x1717| 2009




266

NPUNOXEHUE 4

Tabnuua M4.1 (okoHYaHue)

MowHocTs

Mozes Emxocts | Pacxon ron- I'aGapursl, Macca,
xBA kBT 6axa, 1 | JMBa,a/4 JxI1IxB, Mmm KT
P230H/P250HE 230/250 184/200 350 48,5/53,3 |2953x1003x1717| 2073
P250H/P275HE 250275 | 200/220 350 54,6/69,1 |2953x1003x1717| 2138
P300/P330E 300/330 | 240/264 610 56,7/62,2 | 3400x995x1804 | 2896
P350/P380E 350/380 | 280/304 610 68,2/76,4 | 3400x995x1988 | 3185
P380/P425E 380/425 | 304/340 610 81,8/91,6 | 3400x995x2155 | 3364
P450/PS00E 450/425 | 360/400 750 90,5/101 |3313x1400%x2097 | 3800
P500/PS50E 500/550 | 400/440 750 102/113  {3361x1400x2027| 3920
P600/P660E 600/660 | 480/528 1310 1217132 |3826x1512x2206| 5265
P650/P715E 650/715 | 520/572 1310 130/142 | 3826x1512x2206| 5380
P725/P800E 725/800 | 580/640 1310 145/159 | 3826x1512x2206 | 5380
P800/P8SOE 800/880 | 640/704 1310 158/174 | 3975x1512x2206| 5631
P910/P1000E 910/1000 | 728/300 - 185/206 |4940x1899x2251| 7342
P1000/P1100E 1000/1100 | 800/880 - 215/240,3 | 5030x1899x2251| 7713
P1250/P1375E 1250/1375 | 1000/1100 - 264,4/291,9 | 4636x2040x2308 | 9154
P1500/P1650E 1500/1650 | 1200/1320 - 305/342,4 | 5294x2040x2308 | 10188
P1700/P1875E 1700/1875 | 1360/1500 - 358,9/396.,6 | 5793x2068x2631 | Hin
P1750/P1925E 1750/1925 | 1400/1540 - 361,6/400,4 | 5927x2300x3010 | 15430
P1825/P2000E 1825/2000 | 1460/1600 - 384,4/422,4 | 6011x2300x3010| 15500
P2000/P2200E 2000/2200 | 1600/1760 - 422,8/472,2 | 6011x2300x3010| 15500

Mpumeuanue. Haunnas ¢ Monemu P910/P1000E, IT'Y KOMIIEKTYIOTCS TONBKO BHELTHUMH TOMTHBHBIMHU
Oaxamu; Moaen ¢ unaekcoM E npeanasHaueHst ag paboTel B kauecTee aBapiifHbIX (pe3epeHbix) AIY.
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Tabnuua M4.2. TexHuueckue xapakrepuctuku Y cepum Lister-Petter

IIpomspoantes: F.G.Wilson (Engineering) Ltd, http:/www.FGWilson.com

Mogenb Mopuort EstkocTs T(l:::Jcl)l‘;:::l, T'aGaputei,  Macca,
BA «BT Gaxa, J A JxIIxB, MM KT
L125 12,5 10 44 34 1193x576x1198 | 386
L16P1S/L17.5E1S 16/17,5 16/17,5 45 5/5,6 1450x860x1210 | 519
LH14 14 11,2 44 33 1067x576x1198 | 325
L17.5 175 14 44 4,1 1357x576x1198 | 445
L20 20 16 44 48 1357x605x1198 | 453
L20P1/L22E!] 20722 16/17,6 45 5/5,6 1450x860x1210 | 519
LH22 21,8 174 | 44 5 1193x576x1198 | 378
LH30 30 24 44 8,5 1357x576x1198 | 428
LH40 40 32 44 11 1355x616x1198 | 458

IIpumedanmne. Mogaenu ¢ uraexcoM E npeanasHaueHsl 41 paboThl B KauecTBe aBAPHHHBIX
(pe3epubix) AI'Y.
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Tabnuua N4.3. TexHuyeckue xapakrepuctukn ACY cepun A

IpousBoguteiin: OAO «Iexrpoarperam, hitp:/www.eagregat.ru

Pacxon

Mopess MourocTs EmMkocTh ——— TabapuThi, Macca,

xBA BT 6axa, J i JIxIIxB, mm KT

AJI-8-T/400-1B 10 8 28 23 1570x650x 660 | 300
AJl-10-T230/400-B 12,5 10 28 3,1 2115x936x1240 | 1030
AJl-12-T400-2P 15 12 28 3,7 2115x936x1240 | 1030
AJ1-30-T400-2P 37,5 30 125 9,7 2290x1120x1600| 1330
AJ1-60-T/400-2P 75 60 120...300 16,2 2700x1250x1700| 3200
AJ1-100-T/400-2P 125 100 120...300[ 30,6 2700x1250x1700 | 3400
AJ1-200-T400-2P 250 200 300 68,8 3380x1220x1643 | 3800




NMpunoxeHue 5

TexHUuYeCKNe XxapaKTepUCTUKN «CYXUX» U
repMeTUYHbIX MacnfAHbIX TpaHcdopmaTopoB

MpouseoauTenb: OAO XK «3nekrposasoa», http:// www.elektrozavod.ru

Tabnuua M5.1. TexHnyeckne xapakTepucTuki «cyxux» TpaHcgopmatopos cepuit TCIM n TC3M

MoinHocrs, Motepu Morepu Hanpsixenne Macca, Fabapurbl,
Tun X0JI0CTOr0 KOPOTKOr0 KOPOTKOTO
kBA KI' MM
xofa, Br [3ambixanus, Br [3aMbikanns, %
TCJI-400/10-Y3 1300 | 1315%x795%1355
TC31400/10y3 | 400 1000 4500 60 1480 | 170010201900
TCJ1-630/10-Y3 1780 | 1460x830x1480
TC31630/10.y3 | 030 1370 6700 60 1960 | 1700x1020x1900
TCJI-1000/10-Y3 2470 | 1550x945%1710
TCa-lo00/10-y3| 1000 2000 8800 60 2690 | 2000x1170x2400
TCI-1250/10-Y3 2830 | 1600x945x1860
teamiasono-ys| 120 2300 10500 60 3050 | 2000x1170x2400
TCJI-1600/10-Y3 3380 | 1650x945x2080
TCIL-1600/10-y3| 1600 2800 12300 60 3600 | 2000x1170x2400
TCJI-2500/10-Y3 4830 | 1875x1195%2200
TCam2500/10-y3| % 4300 18300 60 5290 | 2250x1270x2600
Tabnuua M5.2. TexHnyeckne xapakrepucTuku TpaHcopmatopos cepumn TMID
Mom- | Torepn Tok Motrepn | Hanpsmkenue
| xonocro- | xoporioro | koporkoro | Macca, | Iabapurbi,
Tun HOCTb, | X0JI0CTOIO
BA xona, Br ro xoJa, | 3aMblka- | 3aMbIKAHH, KT MM
K % Hus, Br %

TMI-100/10-Y1 100 280 2,2 1970 575 | 900x750x1080
TMI-160/10-Y1 160 380 2,0 2600 45 780 {1000x780x1170
TMI-250/10-Y1 250 450 1,8 3700 ’ 1035 |1480x890%1230
TMI-400/10-Y1 | 400 650 1,6 5200 1530 |1540%x890x1370
TMI-630/10-Y1 630 950 1,4 7500 55 2100 {1720x1000x1560)
TMI-1000/10-Y1; 1000 1300 1,2 11000 6,0 3030 |1720x1080x1800,
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Tabnuya N5.3. TexHuueckme xapakTepucTukn TpaHcgopmaropos cepun TMIA

Mom- | Tloreon Tox Movepu | HanpsixeHue
Tun » c:u <ot ﬂI:)m xomocToro | KOPOTKOIO | KOpoTKoro Macca, | Fabapursi,

OB Ab’ o410 Br | xoma. % 3aMbIKa- | 3aMBIKaHHs, | KT MM

K Xona, ona, 7o Hus, Br %
TMI'A-25/10-¥1| 25 130 6,0 600 290 | 776x650%860
TMI'A-40/10-Y1| 40 150 50 800 350 | 776x752x900
TMI'A-63/10-Y1| 63 200 4,0 1280 400 | 776x752x970
TMI'A-100/10-Y1} 100 280 35 1970 4,5 595 [1038x798x1055
TMT'A-160/10-YYf 160 350 3,0 2600 688 |1038x798x1125
TMI'A-250/10-YY 250 560 25 3700 1010 |1362x838x1218
TMI'A-400/10-Y] 400 650 20 5200 1330 |1362x838x1478
TMI'A-630/10-Y] 630 1000 1,5 7600 5,5 1855 {1412x922x1528
TMI'A-1000/10-Y| 1000 1350 1,2 11200 6,0 2690 |1712x1072x1807




NpunoxexHue 6

HOpMaTMBHO-TeXH nyeckKkasa AOKyMeHTauuns

10.

11.

12.

13.

14.

15.

16.

17.

['OCT 2.413-72. [lpaBunia BbIOJHEHHUA KOHCTPYKTOPCKOH JOKYMEHTAllWK M3JEAHH, H3[OTOB-
AseMBIX € TPUMEHEHHEM SIEKTPHYECKOI0 MOHTAXA.

'OCT 2.709-89. ECK/Jl. Obo3naueHus yCioBHbIE NPOBOJOB ¥ KOHTAKTHbIX COEANHEHHH 3MIeK-
TPHMYCCKUX JIEMCHTOB B 3EKTPUYECKHX CXeMaXx.

'OCT 2.710-81. ECKJl. O603HaueHus 6ykBeHHO-UM(POBbIE B INEKTPUYECKHX CXEMaAX.

T'OCT 2.721-74. O6o3Ha4yeHus ycaoBlibie rpaguyeckuc B cxemax. ObosHaveHns obmero npH-
MEHEHMUH.

TOCT 2.756-87. ECKJl. Obo3HaueHus ycnoBHble rpaguueckue B DNEKTPHYECKHX CXEMax.
VeTpoiicTBa KOMMYTALHOHHBIE H KOHTAKTHBIC COEIUHEH HS.

T'OCT 12.1.030-81. Dnckrpobe3onacHocTs. 3auTHOE 3a3eMIEHHE, 3aHyIEHHE.

['OCT 12.1.038-81. OnexrpobesonacHocTs. [IpeaenbHO AOMYCTHMbIE YPOBHH HaIpHXKEHHA
NMPHUKOCHOBEHUA U TOKOB.

TOCT 12.4.155-85. YerpoiicTea 3amuTtHoro otknodeHus. Knaccudukanus. Obume TexHu-
yecKHe TpeboBaHH1.

T'OCT 21.101-97. Cuctema npoeKTHOHN JOKyMeHTaLUuu s cTpouTenbcTBa. OcHOBHBIE Tpebo-
BaHMA K paboyeil JOKyMEHTAIHH.

[OCT 21.404-85. CucteMa NpoeKTHOH JOKYMCHTAUMH AT CTPOMTENbCTBA. ABTOMATH3ALHMA
TEXHOJOTHYECKHX mpolieccoB. O003HaYeHUs YCAOBHbIE MPHOOPOB H CPEICTB aBTOMATH3AIHH
B CXEMaXx.

TOCT 21.613-88. CucteMa npoeKTHOH JOKYMEHTAUMH Ais CTpouTenbcTBa. Cunosoe obopy-
noBaHue. Paboune yepTexu.

['OCT 21.614-88 (CT COB 3217-81). Cucrema npocKTHOH ZOKYMEHTALHHU AJ CTPOUTENbCT-
Ba. VI3o0paxxeHud ycnoBHbIe IpaguuecKue 31eKTpoodopy I0BaHHs U MPOBOAOK Ha MJ1aHaX.
['OCT 34.003-90. UndopMaunonHas TexHosorud, KoMmnieke cTaHaapToB M pyKOBOASAMUX JIO-
KyYMEHTOB Ha aBTOMAaTH3UPOBAHHbIE CUCTEMBbI. TEpMHHBI U ONpeaeNeHus.

T'OCT 464-79*. 3a3eMneHus and CTaUMOHAPHBIX YCTAaHOBOK MPOBOAHOH CBA3M, paaHopenei-
HBIX CTaHMH, PAAHOTPAHCAALHOHHBIX Y3/10B MPOBOJHOIO BEMIAHHA H AHTEHH CHCTEM KOJJIEK-
TUBHOTO MpyeMa TeneBuaeHUs. HopMbl CONpOTHBAEHHS.

[OCT 721-77*. CucteMbl 3HeprocHabKeHHs, CeTH, HCTOYHUKH, npeobpa3oBaTesid U npHeM-
HHKH 3JIeKTpH4ecKoH aHeprui. HoMunaipHble HanpsxeHus cBbiue 1000 B.

T'OCT 13109-97. Dnexrpuyeckas 3Heprusa. TpeboBaHus K KauyecTBY 3JMEKTPHUYECKOH SHEPrUU
B CETAX 00miero Ha3HaYeHusl. ‘

[OCT 13822-82. Dnexrpoarperarbl H NepeABHXKHbIE 3JEKTPOCTAHIINH, Au3enbHblie. OOnine
TEXHHYECKHE yCIOBHA (¢ u3MeHeHUusiMu 1989 r.).
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18. TOCT 14254-96 (MDK529-89). Crenenn 3ammThl, obecieunsaembie obonoukamu (kox IP).

19. TOCT 19431-84. OnepreTuka u nexTpudukanms. TepMHUHBI B OTpenereH .

20. TOCT P 50416-92. CoBMECTHMOCTH CPEACTB BBHIYMCIIUTEBHON TCXHUKH 3J€KTPOMAarHHUTHas.
TepMHHBI U ONPENETICHHUS.

21. TOCT 21128-83. Cucremsl 3HeprocHabKeHms, CeTH, HICTO4HHKH, TpeoOpa3oBaTeny U NpHeM-
HMKH 371eKTpHyecKol sHeprun. HomunansHeie Hanpskenus go 1000 B.

22. TOCT 23611-79*, CosMecTHMOCTH PagHO3NEKTPOHHBIX CPEACTB 3NEKTPOMArHUTHas. TepMH-
HBI M OTIpeIe/ICHHS.

23. TOCT 26416-85*. Arperarsl GecriepefoiiHoro nuraHus Ha Harnpsokenue no 1 kB. Obmine tex-
HHYECKHE YCJIOBHSL.

24. TOCT 27699-88* (CT C3B 5874-87). Cucremsl GecriepeboitHoro nuranms NpUeMHHKOB f1e-
pemeHHoro Toka. OOIIHEe TEXHHYECKHE YCIOBHSL.

25. TOCT 29280-92 (MOK 1000-4-92). CoBMECTUMOCTb TEXHHYECKHX CPEACTB 3IEKTPOMArHHT-
Hasi. McrpiTanus Ha noMexoycroifunsocTh. O6riue MOI0KeHUs.

26. TOCT 30372-95. CoBMECTUMOCTH TEXHHUYECKHUX CPEJICTB EKTPOMAarHutHas. TEepMHHBEI U OI1-
peneneHusL.

27. TOCT P 50377-92 (M3K 950-86). bezomnacHocts 06opynosanus HHGOPMALIMOHHOM TEXHOIO-
Ui, BKJIIO4as IEKTPHYECKOE KOHTOpCKoe 060pyoBaHHe.

28. TOCT P 50397-92. CoBMeCTUMOCTE TEXHHUYECKHX CPEACTB HJIEKTPOMArHUTHas. TEepMHHBI U
OfpeAeNeHHs.

29. TOCT P 50462-92 (M3K 446-89). Unentuduxauus npoBOIHHKOB 10 UBETAM MM LHQPOBBIM
0603HaueHUAM.

30. TOCT P 50571.1-93 (M3K 364-1-72, MOK 364-2-70). DnektpoycraHoBku 3aaHHH. OCHOB-
HBIE [TOJIOKEHHSI.

31. TOCT P 50571.2-94 (M3K 364-3-93). DOnekxrpoycraHoskd 31anuii. Yactes 3. OcHOBHBIE Xa-
PaKTEPUCTHKH.

32. 'OCT P 50571.3-94 (MOK 364-4-41-92). Dnexrpoycranosku 3aanuit. Yacts 4. Tpebosanus
10 obecieueHH 0 6e30MacHOCTH. 3allliTa OT OPAXEHH SNIEKTPHUECKUM TOKOM.

33. T'OCT P 50571.4-94 (MOK 364-4-42-80). Dnextpoycranosku 3aanuii. Yacts 4. Tpebosanus
110 obecrieueHUI0 6€30MTaCHOCTH. 3alIMTa OT TEILIOBBIX BO3AEHCTBHIA.

34. TOCT P 50571.5-94 (MDOK 364-4-43-77). Dnextpoycranosku 3aanuii. Yacts 4. Tpebosanus
1o obecrieueHU0 6e30MaCHOCTH. 3alIKMTa OT CBEPXTOKA.

35. TOCT P 50571.6-94 (MOK 364-4-45-84). Dnextpoycranosky 3aanuid. Yacte 4. Tpebosanus
110 obecneueHuto 6€30MaCHOCTH. 3aIMTa OT TOHMKEHHS HATIPSKEHHS.

36. TOCT P 50571.7-94 (MOK 364-4-46-81). Dnextpoycranosku 3aanuii. Yacts 4. Tpebosanms
1o obecneuenuro besonacHoctd. OTAENEHHUE, OTKIIOUEHHE, YITPABIICHHE.

37. TOCT P 50571.8-94 (MOK 364-4-47-81). OnektpoycraHosky 3aaHuid. Yacte 4. TpebosaHus
o obecreucHuio 6e3onacHocTH. OCHOBHbIE TPEOOBAHMS IO MTPHUMEHEHHIO MEp 3aLUTHl 11
obecmieuenns GesonacHOCTH. TpeGOBaHMUA O TPUMEHEHHUIO MEP 3aLINTHI OT IOPAKEHHUA DIIEK-
TPHUYECKUM TOKOM.

38. 'OCT P 50571.9-94 (MOK 364-4-473-77). 3nexrpoycraHoskH 3aaHuii, Yacts 4. Tpebosanus
110 obecrieueHuIo Ge30macHocTH. [IpuMeHeHRe MEpP 3aLLHUTHI OT CBEPXTOKOB.

39. 'OCT P 50571.10-96 (MOK 364-5-54-80). DnexrpoycranoBku 3nauuit. Yacts 5. Beibop u MoH-
Tax dMekTpoobopynoBanus. [Masa 54. 3a3eMIAIOIHE YCTPOKCTBA M 3aLMTHBIE TPOBOIHUKH.
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40.

41.

42.

43,

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

'OCT P 50571.13-96 (MOK 364-7-706-83). DnextpoycraHosku 3aaHuil. Yacte 7. Tpebosa-
HHA K CIIeLMalbHBIM 3JIeKTpoycTaHoBkaM. Paznen 706. CtecHEHHBIE [IOMEUICHHA C TPOBOAS-
IIMM [10JIOM, CTEHAMH M ITOTOJIKOM.

['OCT P 50571.15-97 (M3OK 364-5-52-93). DOnextpoycranoskd 3aaHuid. Yacts 5. Beibop n
MOHTAaX 311cKTpoobopynoBanus. ['1ara 52. DeKTPONPOBOLKH.

['OCT P 50571.16-99 (MOK 60364-6-61-96). OnextpoycraHosxu 34anuif. Yacts 5. Beibop u
MOHTaX 3nexTpoobopynosanus. Yacts 6. Hcnbiranus. ['nasa 61. [Ipuemocaarounsie ucsira-
HHUS.

T'OCT P 50571.21-2000 (MDOK 60364-5-548-96). DnextpoycraHosku 3ganuif. Yacre 5. Bri-
60p M MOHTaX 3nekTpoobopymoBaHusa. Paznen 548. 3azemusroupe yTpoHCTBa M CHCTEMBI
YPaBHHBAHHM 3JIEKTPHYECKHX IIOTEHLIHANOB B NEKTPOYCTAHOBKAX, COAepXamMx obopymosa-
Hite 06paborky HHbOPMAaLHH.

'OCT P 50571.22-2000 (M3K 60364-7-707-84). DnekrpoycraHoskH 3ganuid. Yacts 7. Tpe-
0oBaHui K CrlenHaNbHbIM JlleKTpoycTaHoBkam. Pasnen 707. 3asemnenne obopynosaHus obpa-
0otku HHPOpMALHHL.

T'OCT P 50627-93. CoBMECTHMOCTb TE€XHHUYECKHX CPEACTB 3JEKTPOMAarHMTHas. YCTOHYH-
BOCTh K JMHAMHYECKAM M3MEHEHUAM HAIIPSDKECHHA CETH 3IEKXTponuTaHua. TpebosaHus U Me-
TOJB! HCITBITAHUSA.

['OCT P 50628-93. CoBMECTHMOCTH 37€KTPOMArHITHAS MALUMH 3JIEKTPOHHBIX BBHIYHCIUTEID-
HBIX MIEPCOHANBHBIX. YCTOHYMBOCTS K 3J€KTPOMArHUTHBIM roMexam. TexHHUueckue TpeboBa-
HHUSA 1 METOJBI UCITBITAHUMH.

T'OCT P 50745-95. CoBMECTHMOCTH TEXHHUYECKHX CPEACTB 3neKkTpomarHuTHas. CucreMs Hec-
11epeQoMHOro MUTaHUA TPUEMHHUKOB [TEPEMEHHOTO TOKA M YCTpOHCTBA AJIA [TOJABICHHS ceTe-
BBIX UMITYJIbCHBIX TOMeX. TexHHucckue TpeOoBaHHSA M METOMbI HCITBITAHUI.

T'OCT P 50747-95. CoBMECTMMOCTH TEXHHYECKHX CPEICTB 3JIEKTPOMAarHMTHas. MaIuHsl
KOHTPOJIBHO-KACCOBBIE 3JIEKTPOHHBIE. TexHHUYECKHE TpeDOBAHUA M METOIbI HCITBITAHHH.
['OCT P 50807-95. YcrpoiicTa 3auidTHbie, yrnpasinseMsie THdepeHuHanbHBIM (OCTATOY-
HbIM) TOKOM. O61pe TpeOOBaHUA U METOIbI HCITBITAHUAL.

['OCT P 50839-95. CoBMECTMMOCTb TEXHHYECKHX CPEICTB IIEKTPOMArHMTHasA. YCTOHuH-
BOCTb CPEJCTB BBIYMCIHTEIBHON TEXHUKH M MHGOPMATHKH K 3JIEKTPOMArHHTHBIM [TOMEXaM.
TpeboBanus ¥ METOABI HCITBHITAHHA.

['OCT P 51072-97. Isepu 3amutHbie. OOmue TeXHHYECKHE TpeGOBaHml U METOIBI HUCITBITA-
HUI Ha YCTOH4YMBOCTD K B3JIOMY M IYJIECTOMKOCTS.

'OCT P 51317.4.2 (M3K 61000-4-2-95). CoBMECTHMOCTh TEXHHUYECKHX CPEACTB 3JICKTPO-
MAarHuTHas. YCTOHYMBOCTH K 3/IEKTPOCTaTHUECKHM pazpalaMm. TexHHueckue TpeOOBaHMA M
METO bl HCMIBITAHHH.

T'OCT P 51317.4.3-93. CoBMeCTHMOCTDh TEXHHYECKHX CPEACTB ANIEKTPOMarHutHas. Ycroiuu-
BOCTBh K PaJMOYAaCTOTHBIM 3JIEKTPOMATHUTHBIM oNAM B rtonoce 26—1000 MI'y. Texuuueckue
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Bopobsér Anexcanap HOpbesnu — H3BeCT-
HBIi crienmanuct B obnactu cucrem Gecrepe-
60MHOTO M T'apaHTHPORAHHOTO 3JIEKTPOCHAO-
KeHus. Pykorogusn co3gaHMeM M 3KCIUlyarta-
uMeil kpymHbix cucreM becriepeboiinoro anek-
tpocHabxenus LlentpansHoro 6anka PP g
Mockee M apyriix perHoHax Poccuu. Artop
IIPOEKTOB 3MCKTPOCHAOKEHUSA UHTEIIEKTYallb-
HbIX 3gaHuMi komnanuii FOKOC, JIYKOPUI,
ABPODJIIOT, MIIC PO u psaxa apyrux. Ar-
TOp MHOTHX TyOimkauui no mpobiemaM Kaue-
CTRA 3JIEKTPHUUYECKOH 3HEPTHH, CTPYKTYP H
TIPMHLHMIIOB MOCTPOEHHS COBRPEMEHHBIX CHC-
TEM JIEKTPOCHAOKEHHUS.

H3ganne A CHENMAINCTOB

Bopo6bés Anekcanap KOpsernu
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