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[paBuna kmaccudukanv ¥ TOCTPOHKH MOPCKHX CYIOB POCCHICKOrO MOPCKOTO perucTpa CyHoXOICTBa
YTBEPXKAECHBI B COOTBETCTBUU C JICHCTBYIOIIUM TOJIOKEHHEM W BCTynaroT B cuiny | suBapst 2019 rona.

Hacrosmee n3manme IlpaBmn cocrtaBieHo Ha ocHOBe u3nanusa 2018 roma ¢ ydeToM M3MEHEHHH U
JIOTIOJTHEHHH, TIOATOTOBIEHHBIX HEMOCPEACTBEHHO K MOMEHTY TMepen3IaHusl.

B IlpaBumax y4TeHB YHU(PUIHPOBAHHBIE TpPEOOBaHMSA, WHTEPHPETAIMH WU PEKOMCHJIAIMHU
MexayHapoaHO# acconmanuu KiaccupukannonHbeix oomectB (MAKO) 1 cOOTBETCTBYIOIINE PE3OIIOLIUN
MexnyHapoaHoii Mopckor opranuzanun (MIMO).

IIpaBuna cocTosT U3 CAEAYIOLUX YACTEH:

vacTh | «Knaccudukanmsy;

gacth II «Kopmyc»;
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yacTth VI «IIpoTHBONOXapHas 3aluTa);

yacTh VII «MexaHuueckue yCTaHOBKIY;
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gacth XIV «Capkay;

4acTh XV «ABTOMaTH3AIHN;

gacTh X VI «KoHCTpyKIMs M MPOYHOCTH KOPITYCOB CYJOB U IUIIONOK M3 CTEKJIOIIACTHKAN;

yactb XVII «J/lomomHuTenbHbBIE 3HAKU CHUMBOJIA Kjacca W CIOBECHBIE XapaKTEPUCTUKH, OIpe-
JIENIAOINEe KOHCTPYKTUBHBIE WIIHA IKCILTyaTallHOHHBIE 0COOEHHOCTH CYIHAY;

gacth X VIII «O6mue npaBmira mo KOHCTPYKIMHK M MPOYHOCTH HABAJTOYHBIX M HE(PTEHAINBHBIX CYJJOB»
(Part XVIII "Common Structural Rules for Bulk Carriers and Oil Tankers"). Tekct wactu XVIII
COOTBETCTBYET OHOMMEHHBIM O6muM npasuiam MAKO;

gacth XIX «JlononHuTeNbHBIE TpeOOBaHUS K KOHTEHHEpOBO3aM W CylIaM, NEpEeBO3SIIMM TPY3bI
MpeuMyIecTBeHHO B KoHTeHHepax» (Part XIX "Additional Requirements for Structures of Container
Ships and Ships, Dedicated Primarily to Carry their Load in Containers"). Texcr wactm XIX
cootBercTByeT YT MAKO S11A «TpebGoBaHus K MPOAOIBHOM MPOYHOCTH KOHTEHHEPOBO30B» (HMIOHB
2015) u S34 «®DyHKUMOHANBHBIE TPEOOBaHMS K BapuUaHTaM HArpy3Kd MpH IPOBEPKE MPOYHOCTH
KOHTEHHEPOBO30B METOJIOM KOHEYHBIX 3JeMeHToB» (Mai 2015).

Yactu I — XVII u3paorcs B 3JE€KTPOHHOM BHJI€ Ha PYCCKOM M aHIVIMIICKOM s3bIKax. B ciydae
pacxXoKJIeHIH MEXITy TeKCTaMH Ha PYCCKOM W aHTIMIICKOM f3BIKaX TEKCT Ha PYCCKOM S3BIKE HMEET
MIPEUMYIECTBEHHYIO CHITY.

Hactu XVIII — XIX u3naroTcs TOJBKO Ha aHITIMHCKOM SI3BIKE B 3JIEKTPOHHOM BHJIE.
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Hacmoswee uzdanue Ilpasun, no cpasuenuro ¢ uzoanuem 2018 200a, codepocum credyrowue
U3MeHeHUss U OONOTHEHUS.

MMPABHAJIA KIIACCU®UKAIIAU U TIOCTPOMKA MOPCKHX CYIOB

YACTbD XI. QJJIEKTPHYECKOE OBOPYJOBAHUE

1. TmaBa 1.2: mynkr 1.2.1 nomonHeH ompeaeneHHeM «DIEKTPOIHEpPreTHUecKkass yCTaHOBKa ¢
M3MEHSAEMON YacTOTOH OCHOBHOI'O MCTOYHHKA HJICKTPOIHEPTUNY.

2. I'maa 1.3: B nynkTe 1.3.2.5.3 uCKiIIOYEHa CCBHUIKA.

3. I'maBa 2.1: yrounens! TpeboBanus myakra 2.1.3.1.

4. I'maBa 2.2: yrouHeHsl TpeOoBanus nyHkra 2.2.2.10.

5. I'mama 3.1: yrounensl TpeboBanus nmyHkra 3.1.4.1.

6. I'maBa 4.6: BBeJieH HOBBIN MyHKT 4.6.3.3.

7. I'maa 7.5: mynkrt 7.5.11.4 ucknroueH, HyMmeparus myHkTa 7.5.11.5 COOTBETCTBEHHO M3MEHEHA Ha
7.5.11.4.

8. [1aBa 8.7: yTouHeHbl TpeOboBaHUs MyHKTa 8.7.2.

9. I'maBa 8.8: BBeeH HOBBIA MYHKT &.8.4.

10. I'maBa 13.3: yrounensl TpeboBaHus myHKTa 13.3.1.

11. I'maBa 13.6: yrouHens! TpeOoBaHus myHKTa 13.6.1.

12. TnaBa 14.1: yrounens! TpeboBanust myHkra 14.1.4.2.

13. I'maa 16.8: B mynkrax 16.8.1.2 u 16.8.4.17 yTouHeHbI TpeOOBaHMSI.

14. I'maa 17.3: B mynkre 17.3.1 yrouHeHbl TpeOOBaHMs, BBEACH HOBBIM IMyHKT 17.3.8.

15. I'mara 17.10: yrounens! TpeboBanus myHkra 17.10.1.4, BBeneH HoBbIi myHkT 17.10.1.11.

16. I'maa 17.11: BBenmen HOBBIN TyHKT 17.11.6.

17. I'maBa 17.12: yrounensl TpeOoBanusa myHkra 17.12.3.2.

18. I'naBa 17.14: BBeneH HOBBIHM MYHKT 17.14.6 ¢ TpeOOBaHUAME K MUTAHUIO CUCTEM yIpaBieHus ['OY.

19. I'maBa 18.2: B Tabnuiry 18.2.3.1 BHECEHBI H3MEHEHUSI.

20. I'maBa 18.3: yrounensl TpeOoBanus myHKTa 18.3.4.5.

21. I'maBa 20.4: yrounensl TpeboBanus myHkra 20.4.1.

22. I'maBa 22.3: BBeZIeH HOBBIN MyHKT 22.3.4 ¢ TpeOOBaHUSAMH K PacdeTy TOKOB KOPOTKOTO 3aMBIKaHUS
JUISL CYZIOBBIX 3JIeKTpo3HepreTuueckux cucteM (COIC) ¢ pacnpeneneHueM 3JIEKTPUUECKON 3HEpTUu Ha
MOCTOSTHHOM TOKe Ha ocHoBanuu HUP Ne 9/2017.

23. I'maBa 22.4: BBeJieH HOBBIN MyHKT 22.4.3 ¢ TpeOoBaHUAMH K 3ammrTe KoHAeHcaropoB B CODC ¢
pacrpeneieHreM dIeKTPUIECKON JHEPTUH Ha TIOCTOSHHOM TOKE.

24. Pazzmen 22 pomonHeH HOBoW miaBoii 22.8, comepikamieit Tpebosanus k ['JVY, momydaromed u
WCIOJB3YIOUIEH JIEKTPUUYECKYIO SHEPTHIO MOCTOSHHOIO TOKA.

25. Pa3nen 22 nomnosHEH peKOMEHAOBaHHBIM MpHiiokeHneM 1 «Meroauka pacuera TOKOB KOPOTKOTO
3aMBIKaHUsSI B CYIOBBIX 3JEKTPOIHEPreTHYECKHX CHUCTEMax C PACHpENeICHHEM 3JIEKTPOIHEPIuHd Ha
HOCTOSIHHOM TOKE.)».

26. BHeceHnbl U3MEHEHUS pEIaKIIMOHHOTO XapakTepa.

Buecenbl usmeHenuss Ha ocHoBaHuu I{IT Ne 315-05-1192u ot 12.02.2019: B mynkrax 1.3.2.1.15,
1.3.2.2.19, 2.2.1.2.7, 2.2.1.3, 5.7.5, 7.5.1, 7.5.8.2, 7.6.1, 12.2.1, 15.2.6, 16.5.1 u Tabmumne 16.8.2.2
yTouHeHbI TpeboBauus; myHKTH 1.3.2.4.3, 1.3.3.1.19 u 4.3.1.23 uCKJIIOYEHBI; BBEJACHBI HOBBIC IMyHKTHI
16.8.6.4 u 19.4.3.4.



YACTD XI. JJIEKTPUYECKOE ObOPYJIOBAHUE

1 OBIIME ITOJIOKEHUSA

1.1 OBJIACTDh PACITPOCTPAHEHUA

1.1.1 TpeOGomanus Hactosmied wactu IlpaBun pacHpoOCTPaHSIIOTCS Ha DIEKTPHUUYSCKHE YCTAaHOBKH
CYyZIOB, TOZJIEKAINX OCBUIETEIbCTBOBAHUIO PerncTpoMm, a Takke Ha OTHACNIBHBIE BUABI AIIEKTPHYECKOTO
000pymoBaHUS B COOTBETCTBUU C 1.3.

1.1.2 CootsercTBytomme TpeOoBaHHA HacTosedl vactu [IpaBui pekoMeHIyeTcsl pacpOCTPaHSThH
TaK)Ke Ha YCTAaHOBJIICHHOE Ha CyAax dJEeKTpUYecKoe o0opynoBaHue, He yka3zaHHoe B 1.3.2 u 1.3.3.

1.2 OOPEJAEJIEHUA U ITOACHEHUA

1.2.1 OmpeneneHus U MOSCHEHUS, OTHOCAIITHECS K 00Imei TepMuHoorun [IpaBmi, yka3aHbl B 4acTH |

«Kmaccudurarmsy.
B nacrosimieit yactu [IpaBui NpUHATHL CAEAYIONIUE ONPEACICHUSL.
ABapuiiHOE OCBEIIEHUE — OCBCIICHUE MOMEIICHUNA U MPOCTPAHCTB CyIHA CBETUIHLHUKAMU,

MONYYaloIMMH THUTaHUE OT aBAPUITHOTO MM aBapHIHOTO MEPEXOJHOIO0 HCTOYHHUKA JJIEKTPUUYECKON
SHEPIHH.

ABapuUWHBIM HCTOUYHHUK DINEKTPUUYECKOW DHEPrUHM — HUCTOYHUK DJICKTPUUYECCKON
9HEpPIruH, NMpeAHA3HAUYEHHBINH JUI MUTaHWA HEOOXOAMMBIX CYHOBBIX NMOTpeOWTEeNel MpH HCUE3HOBEHUH
HanpsOKeHHUs Ha IJIJaBHOM pacHpeAeTUTeIbHOM IIUTE.

ABapuiHBH NEepeXONHBIH HCTOYHUK DIEKTPHUUYECKOW B3HEPIrUU — HUCTOYHUK
JJICKTPUYECKON HSHEPruM, NpelHa3HAueHHbIM ISl NUTaHUA HEOOXOAMMBIX IOTpeOuTened ¢ MOMEHTa
vcue3HoBeHUa HanpsbkeHusi Ha mmHax ['PII mo momenTta BiitoueHus Ha muHbl APII aBapuitHOTO
reHeparopa.

ABapuiHBIH pacHnpeneNUTENbHB I IMUT — pacHpeAc]UTEeNbHBIA IIUT, KOTOPBIN
MpeJHa3sHa4YeH JUIsl IpUeMa 3JIEKTPUUECKON SHEPTHH HEMOCPEACTBEHHO OT aBAPHITHOTO WM aBapUITHOTO
MEPEXOTHOTO HMCTOYHHMKA IEKTPUUYECKOW 3HEPTUU B ClIydae BBIXOJA M3 CTPOSl OCHOBHOTO HCTOYHHUKA
ANEKTPUUECKON PHEPTUN U €€ paclpee]eHus aBapuiHBIM TOTPEOUTEIIM.

AHTHCTAaTHUYE€CKOE 3a3€MJIEHHUE — DJIEKTPUUECKOE COCTUHEHHE, 00eCleunBaloIlee BBI-
paBHMBaHHE ITOTEHIMAIOB CTATHYECKOTO 3JIEKTPUYECTBA KOHCTPYKTHMBHBIX uacTedl 0OOpyIoBaHUS U
KOpIyca CydHa 3a CYET MX HENOCPEACTBEHHOIO KOHTAKTa WM 4epe3 MPOBOAHMKH aHTHCTATHUECKOTO
3a3eMJICHHUSL.

IIpoBomHMKAMH aHTHCTATHYECKOTO 3a3€MJICHUS SBISTFOTCA:

MeTaJITMYECKHEe TIEPEMBIYKH, COSTUHSIIOMNE TTOAJIeKaIlee aHTHCTaTHUECKOMY 3a3eMIIEHHIO 000pya0-
BaHME, dKpaHbl KaOenel, TpyOOmpoBOAbl M T.II. MEXAY COOOH H/WIIM C KOPIyCOM CyIHa JHOO IPyruM
3a3eMJICHHBIM 000pYIOBaHHEM;

HAHECEHHbIC HA IOBEPXHOCTH OOOPYIOBAaHMS CJIOH 3JIEKTPOINPOBOASIIMX BELIECTB: METAJUIM3ALNH,
MIPOBOAIINX MJIACTMACC, KOMIIAYHIOB, MACTUK, AHTUCTATHYECKUX JIAKOKPACOYHBIX MOKPBITHH U T.II.

be3zomacHoe HanmpsAXeHUeE — HaNPsDKEHHE, He IPEJCTABIIAIONIEe OMIACHOCTH JUIsl TIEpCOHAaA.
3TO yCI0-BUE CUUTAETCS BHINOJHEHHBIM, €CIIH 0OMOTKH TpaHc(hOpMaTopoB, IpeodpasoBareiell u APYrux
YCTPONCTB [UIsl TOHMXKEHHUS HANpPSDKEHUS SIBISIIOTCS JIEKTPUYECKH Ppa3lelIbHBIMH M IIOHHKEHHOE
HaNpsDKEHUE 3TUX YCTPONUCTB MIIM WCTOYHHUKOB DJIEKTPHUYECKON YHEPTHH HE MPEBBIIIACT:

50 B Mexay montocaMu MpHU MOCTOSHHOM TOKE;

50 B mexay ¢dazamu wim Mexay Ga3zaMu M KOPIyCOM CYJHA IPH MEPEMEHHOM TOKe.

Banorenepatopsl — TIeHepaTopsl, NPUBOJUMBIC B JACHCTBHE OT IJIABHBIX MEXaHU3MOB W
MHUTAIOLINE CYIOBYIO 3JEKTPUUYECKYIO CETh WM OTAENbHBIE MTOTPEOUTEINH.
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lanpBaHMuYecKasgs HCKPOOE30MacCHOCTH — COCTOSHHE 0OOpYIOBaHHS M CHCTEM CYIHA,
IpU KOTOPOM HCKJIIOYAETCsl BO3MOXKHOCTh BO3ZHMKHOBEHHMS IOXKapa WIM B3PbIBA OT 3JIEKTPUYECKHUX
WCKPEHHUH TIPH TaJIbBAHWYECKOM KOHTAKTe CyIHA C OEpEeroBbIM COOPY)KEHHEM WIH APYTHUM CYTHOM,
BBI3BAHHOM 3JIEKTPOXUMHUECKUMU SIBICHUSAMH U Oy KIAIONIMMH TOKaMHU B OKPY KAIOIUX MOPCKOHM BOJE U
TpyHTE.

'maBHBIH pacnpeneNUTENbHBIH IUT — PaCHPEICIUTEIbHBIM IIUT, KOTOPBIM MHpeaHa3-
Ha4yeH Ul IpueMa 3JeKTPUYECKOH 3HEPrHuH HEMOCPEICTBEHHO OT OCHOBHOTO MCTOYHHKA 3JIEKTPHUECKOI
SHEpPTHH U paCTpeeTICHNus €€ CYJOBBIM ITOTPEOUTEIAM.

3a3eMIl€eHUE — BIEKTPUUECKOE COSAUHEHUE 3a3eMIIIEMOI YacTU IEKTPUIECKOro 000pyA0BaHUS
C KOpILyCOM CyZIHa.

30Ha 3aMUTH MOJHHUE3ANMHUTHOTO YCTPpOHCTBAa — 00NacTs, BHYTPH KOTOPOH MPOCT-
PaHCTBO Cy[gHA 3alUINEHO OT MPSMBIX YIApOB MOITHHH.
NcTtounuk O6ecmepeboiinoro nutanus (MBIl) — xomOuHamus mpeoOpazoBaTeneit

(BBITIPSIMHTENIb-MHBEPTOP), Tepekitouareneld (Oaifmac) M WCTOYHHMKA HAKOIUICHHOW JHEPTUM B BHIE
aKKyMYJIATOpHOW OaTapeu Uil IOAAePKaHUs HANPsHKEHHUS Ha HArpy3Ke B Cllydae HEHUCIPABHOCTH B CETH
MUTaHUS.

KommeTeHTHas opraHm3anus — OpraHU3alis, WUMEIOMIas COOTBETCTBYIOIINE 3HAHHUS U
OTBIT B KOHKPETHOM 00JIaCTH, JTOKYMEHThI KOTOPOW MPU3HAIOTCS Peructpom.

Kopnyc cyaHa — Bce MeTaNIM4EeCKHE 4YacTH CyAHA, MMEIOLINE HAAEKHOE DJIEKTPUUYECKOe
COCMHEHHE C HApy)KHOW METaJUTMYECKOW OOmmMBKO#M. lJIs CymOB C TOKOHETPOBOASIIUM KOPITYCOM —
crHenuaJbHBIA MEIHBIM JIUCT III0IMans0 He MeHee 0,5 M U TOJIIIIMHON HE MEHee 2 MM, IPUKPEIJIEHHBIN K
HapyKHOW OOIIMBKE KOPITyca Ha ypOBHE HIDKE BATEPIMHHMH NPH HaWMEHBIIEH OCalKe W MCIONb3YEMBIi
JUTSL 3a3eMJIEHHS BCEX YCTPONCTB, NMEIOIINXCS Ha CYJIHE.

MonHHEeyTOBUTEAb — BEPXHISA 4aCTh MOJHME3AIIUTHOIO YCTPOMCTBA, MpeAHa3HAaYEeHHas AJIs
HETIOCPEICTBEHHOTO BOCIIPHUATHS aTMOC(HEPHBIX Pa3psioB.

HeorBeTcTBEeHHBIE yCTpOHCTBAa — YCTPOWCTBA, BPEMEHHOE OTKJIIOUEHUE KOTOPBIX HE
CHIDKaeT 0e301acHOCTh IJIaBaHUS CyAHA, 0e30MMacHOCTh HAXOMALINXCS Ha CYIHE JIIOJEH M COXPaHHOCTh
rpys3a.

OCHOBHas 2NE€KTPOCTAaHI U — IMOMELIECHHE, B KOTOPOM PACIIONOXKEH OCHOBHOM MCTOYHMK
ANEKTPUYECKON SHEPTUU.

OCHOBHOMW HMCTOYHHUK DIEKTPUUYECKOHU HDHEPTrUU — HCTOYHUK DIECKTPUUECKOH
SHEpPTrHuH, TpPeAHAa3HAYCHHBIA I MUTAHHS BCEX JIIEKTPUUECKUX YCTPOWCTB M CHUCTEM, HEOOXOIWMBIX
JUTSL TIOAepXaHUsl HOPMAaJbHOTO S3KCILTyaTallHOHHOTO COCTOSIHMSI CyIHAa M HOPMANbHBIX YCJIOBHH
00MTaeMOCTH Ha HEM, He Ipubderas pu 3TOM K UCIOIb30BAHUIO aBapUITHOTO MUCTOYHMKA AIEKTPUUYECKON
SHEPrUu.

OTBEeTCTBEHHBIE YCTPOWCTBA — yCTPOWCTBA, HOpMaJIbHAs paboTa KOTOPHIX 0OecreurnBaeT
0e30macHOCTh TIaBaHHUA CygHa, 0E30MacHOCTh HAXOJMIIMXCA Ha CyJHE JIIOAEH M COXPaHHOCTh Tpy3a;
OTBETCTBEHHBIE YCTPOMCTBA MOJPA3JIETAIOTCS HA YCTPOMCTBA IEPBOI M BTOPOIl KAaTEropuu.

OTBeTCTBEHHBIE yCTpOWCTBAa MEPBON KaTETOpPHUHU — YCTPONCTBA, KOTOPBIE JTOJKHBI
MIOCTOSIHHO HAaXOOUTHCS B paboTaromeM (BKIIOUCHHOM) COCTOSIHUM Ul OOecrieueHUs! IBIDKCHHS U
YIpaBIIeMOCTU cynHa. K TakuM ycTpoiicTBaM OTHOCSATCSI YCTPOMCTBA, nepeunciaeHHbie B 1.3.2.1.

OTBETCTBEHHBIC YyCTPOHCTBA BTOPOH KAaTETOPHUHU — YCTPOHUCTBA, KOTOPHIE MOTYT HE
HaXOAUTHCA TMOCTOSIHHO B Pa0OTAIOLIEM COCTOSIHUHM AJisl 0OeClieueHHs BMXKCHHSI M YIPABISIEMOCTH, HO
KOTOpBIE HEOOXOIMUMBI ISl 00ecrieueHnsl 0€30MacHOCTH CyIHA. DTH YCTPOHCTBA JOIKHBI OBITH TOTOBBI K
HEMEJJICHHOMY MpuBeneHUI0 uX B neiictBue. K Takum ycTpolicTBaM OTHOCATCS YCTPOUCTBA,
nepevyucieHssie B 1.3.2.2.

OTBOASIMIHUYN MPOBOA — HPOBOJ, IMEKTPHUECKHU COCTUHSIIOMNN MOJTHUEYIOBUTEND C 3a3eMile-
HUEM.

CnenuanlbHble DIEKTPUUECKHUE NMOMEIEHUS — IMOMEUICHUS WIM MECTa, NOpel-
Ha3HAUYEHHBIE HCKIIIOYUTEIBHO JUISI 3JIEKTPHUYECKOro OOOpYyHOBaHUS W AOCTYIHBIE TONBKO UL 00C-
JYXUBAIOIIIETO TTepCOHAA.
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TpyaiHOBOCHIAMEHSIOMWUMUCST 3IIEKTPOU3ONSINUOHHB A MaTepHUual — Marepua,
BBIZICP)KUBAIONTNH UCIIBITAHMSI, YKa3aHHBIC B [IpaBriiax TEXHHIECKOTO HAOMIOMEHUS 3a TIOCTPOUKON CyI0B
Y M3TOTOBIIEHUEM MaTEepHAJIOB M M3ICIUI I CYIOB.

OnekTpuuyeckas yCTaAaHOBKA MaJOW MOMHOCTH — JJIEKTpUYECKasi yCTAaHOBKA CyJIHA C
CYMMapHO# MOIITHOCTBIO UCTOYHHMKOB BJIEKTpHUecKoi sHepruu 10 50 kBt (xkB-A).

DnekTpocTaTudyeckas UCKPOOE30MacCHOCTh — COCTOSHHE OOOPYIOBaHUS U CHCTEM
CyIdHa, MPU KOTOPOM MCKJIKYAETCSd BO3MOXKHOCTh BO3HMKHOBEHHSI IOXKapa WM B3pblBa OT pa3psaoB
CTaTHYECKOTO 3JIEKTPUIECTBA.

DneKkTpodHepreruudeckas yctanoBka (ODVY) ¢ u3MeHsIeMOl YacTOTOMH
OCHOBHOTO HCTOYHHUKA JIAEKTpOdIHepruu — DY, paccuutaHHas Ha BO3MOXHOCTb
paboThl B 3alaHHOM Juana3oHe yacTtoT. OnpenencHue DY npunsato B 17.2.1

1.3 OFBEM OCBHMJIETEJHCTBOBAHUM

1.3.1 O0wmue 1moI0KeHHA.

OO01ue MooKeHNs, OTHOCAIINECS K MOPAAKY KiIaccu(hUKaluu, OCBHAETENbCTBOBAHNS IPH TIOCTPOHKE
Cy[IHa W TPH WU3TOTOBIICHUH O0OPYIOBaHUS, U3I0KEHBI B OOIIMX MONOKEHUIX O KiacCU(DUKAIIMOHHON U
WHOH JesitenbHOCTH U B yacTH [ «Knaccuduxamusy».

1.3.2 OcBuaeTe bCTBOBaHNE YJIEKTPHIECKOr0 000pyI0BaHHUS CYIHA.

OcCBHIETENbCTBOBAHUIO HA CyAHE IOAJEKAaT OCHOBHBIE M aBAapUHHBIC MCTOYHUKU 3JIEKTPUYECKON
SHEPTHH, CIJIOBBIE M OCBETHTEIbHBIE TPAaHC(HOPMATOPHI U TPeo0pa3oBaTen (MAIMHHBIE U CTATHIECKIE),
TJIaBHBIC W MHBIC paclipeleNUTeNbHbIe IIUTHI, Ka0eJIbHas CETh, a TaKkKe DIEKTPHUECKoe 000pyIOBaHHE,
CUCTEMBI U YCTpOMCTBa, nepeuncienysle B 1.3.2.1 —1.3.2.4.

1.3.2.1 OTBETCTBEHHBIE YCTPOWCTBA NMEPBON KATETOPHHU:

.1 pysneBble yCTpOHCTBA;

.2 HaCOCHI THAPABIMYECKAX CUCTEM BHHTOB PETYIUPYEMOTO II1ara;

.3 BEHTHJIATOPHI MPOJIYBOUYHOTO BO3AYXa, TOIUIMBOIIOAKAYMBAIOIINE HACOCHI, HACOCHI OXJIAXKICHHS
(OpCyHOK, HACOCHI CMa30YHOTO MAacia U HACOCHI OXJIAXKIAIOIICH BOABI ISl TNIABHBIX U BCIIOMOTATENIbHBIX
JOBUrateneil U TypOHH, HEOOXOIUMBIX ATl ABHKEHUS;

.4 BEHTWIATOPHI NPUHYIUTEIBHON BEHTWJLILMH, NUTATENIbHbIC HACOCHI, LUPKYJISLHOHHBIC BOISHBIC
HAacOCBI, BaKyyMHbIe HAcOCHl M HACOCHI JJIsi OTKAa4KM KOHACHCATa /s TapOBBIX YCTAaHOBOK Ha
MapoTypOMHHBIX Cy/lax, a TakXe JUIs BCIIOMOTAaTelIbHBIX KOTJIOB Ha Cynax, IJie map MpUMEHseTCs A
00opynoBaHus, 00eCIeYNBAIOIET0 OTBETCTBEHHBIC YCTPOICTBA MEPBOH KAaTErOpHUH;

.5 TOHOYHBIE YCTPOMCTBA INIaBHBIX KOTJIOB MAPOBBIX YCTAHOBOK Ha MapOTYpOMHHBIX CynaX, a TaKkKe
BCIIOMOTI'aTeNIbHBIX KOTJIOB, III€ Hap NpUMEHseTCs sl 000pyI0BaHus, 00€CIICYNBAIOLIETO OTBETCTBEHHbIE
YCTpOMCTBA NEPBOM KAaTErOpHH;

.6 snexkTpoobopynoBaHre BUHTOPYJIEBBIX KooHOK (BPK) asumyrtanbpHOrO (MOBOPOTHOTO) THMA C
HacoCaMy CMa304yHOTIO Maclla U HaCOCaMH OXJIAXKAAOIEH BOJBI, ABISIOMINXCS €JMHCTBEHHBIM CPEICTBOM
NPUBEACHHS B IBH)KCHHE/YTIPABICHUS CY/IHA;

.7 anexTpoobopynoBaHre rpedHOM AnmekTpudeckor yctaHoBkH (I'DY) un rpebHOoit DY azumMyTanbHOTO
(moBopotHoro) tuma (A3UIIOM) ¢ HacocaMH CMa304HOTO Maciia, HAacoCaMH OXJIAKIAIOIMICH BOIBI H
CHCTEMaMU MPUHYAUTETLHON BEHTHIISILNY;

.8 cneuuanbHble TEHEPAaTOPHl 3JCKTPUUECKOM HHEPrMM M HMHbIE HMCTOYHUKU MUTaHUs, obdecrie-
YMBAIOIIME YKa3aHHOE BBIIIE 000PYyNIOBAHUE;

.9 ruapaBiaMUeckrne HacOCH, 0OECTIeUNBaIOIIe yKa3aHHOE BBIIIE 000pyIOBaHHE;

.10 oOopynoBaHHe TOIUITMBOMOATOTOBKM M KOHTPOJS BSA3KOCTH (BHUCKO3MMETPBHI) Ui TXKEIOTO
TOILINBA;

.11 curHaNPHO-OTIMYUTEIbHBIE OTHU, HABUTALIMOHHOE 00OPYJOBaHHE W CUTHAJIBI;

.12 cuctembl/ycTpoiicTBa BHyTPEHHEH CBSI3U;

.13 ocaemenue;
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.14 ycrpoiictea/cucrems! ynpasienus, AIIC u 3amuTsl a1 000pyI0BaHUS OTBETCTBEHHBIX YCTPOHCTB
MepBON KaTeropuu;

.15 npyrue OTBETCTBEHHEIE YCTPOMCTBA MEPBOI KAaTErOpHH, HEOOXOAMMBIC ISl 0OeCIeueHMsI Ha3Ha-
YeHHs Cy/IHAa B COOTBETCTBHU C CHMBOJIOM KJjacca.

1.3.2.2 OTBeTCTBEHHBIE YCTPOUCTBA BTOPOH KaTETOPHH:

.1 Opammmnm;

.2 HacoChl IIEPEKaYKH TOIUIMBA U 00OpyHOBaHUE IJIS MOATOTOBKH TOIUIUBA;

.3 HacoCHI TIepeKkadyKu CMa30YHOTO Macjia U 00OpyIOBaHKE IS MMOATOTOBKH CMa30YHOTO MAaclia;

.4 ToorpeBareiy TSHKETIOro TOTJINBA,;

.5 KoMIpeccopsl MyCKOBOIO BO3yXa M YNPaBIAIOLIETO BO3IYXa;

.6 nbsuIbHBIE (OCYIIMTENbHBIE), OanIacTHBIE HACOCHl M HACOCHI KPEHOBOW CHCTEMBI,

.7 mokapHble HACOCHI M APYT'HE HACOCHI AJIS MTOJaYy OTHETYLIAIIEro BELIeCTBa;

.8 BEHTHIATOPHI TSI MAIIMHHO-KOTEIBHBIX TTOMEIIEHHUH;

.9 ycrpoiicTBa, HE0oOXOAUMBIE IJS TOAJEPKAHUS B3PHIBO- M IMOXKAPOOMACHBIX TOMEIICHUH WU
NPOCTPAHCTB B 0OE30IIaCHOM COCTOSIHWM, B TOM YHCIIE YCTpOICTBa 3a3eMJICHMS KOpIyca CylHa Ha
He(TeHAJIUBHBIX CyNaX, MOJHHE3AlIUTHBIE YCTPONCTBAa, a TaKXKe YCTPOMCTBA, 0OECHEeYMBAIOLIUE
AIEKTPOCTATHUYECKYIO U TaJIbBAaHMYECKYI0 HCKPOOE30TIacHOCTbD;

.10 cucTteMbl MOXKapHOIl CUTHAIM3AIINH;

.11 snexTpudeckoe 000pyAOBaHUE IJIsl 3aKPHITUSL BOJOHEIPOHUIIAEMBIX IBEPE;

.12 cmenumanbHbIE TeHEPaTOpBl 3JCKTPUUYECKOM PHEPrUM M WMHBIE MCTOYHUKH IUTaHUs, oOecredu-
BalOIME yKa3aHHOE BBIIIE 000pPYyIOBAaHUE;

.13 runapaBIUYecKre HACOCHI, OOCCIIEUNBAIOIINE YKA3aHHOE BBIIIE 000PYIOBAHUE;

.14 TyHHENBHBIE U a3UMYTAJbHEIC MMOAPYIUBAIOIINE YCTPOICTRA;

.15 ycTpoiicTBa cucTeMBbl HHEPTHBIX Ta30B He()TEHAJIMBHBIX CYIOB;

.16 yctpoiictBa/cuctemsl ynpasienus, AIIC u 3amuThl A5 rpy30BBIX CHCTEM;

.17 snexTpuyeckue MpUBOABI XOJOAUIbHBIX YCTAaHOBOK, yKa3aHHbIX B 1.1 wactu XII «XonoauinbHbie
YCTaHOBKW»;

.18 ycrpoiictBa/cuctemsr ynpapnenusi, AIIC u 3amuTsl a71st 000pyIOBaHMsI OTBETCTBEHHBIX YCTPOUCTB
BTOpPO# KaTreropuu;

.19 npyrue OTBETCTBEHHBIE YCTPOWCTBA BTOPOM KaTerophH, HEOOXOAMMBIE Ui OOecreueHus] Ha3Ha-
YEeHUs CyIHa B COOTBETCTBUH C CHMBOJIOM Kjlacca.

1.3.2.3 DrnexTtpudeckue yCTPOWCTBA, MpeAHA3HAYCHHBIC JUIS MOIACPKAHUS MHHUMAaJbHBIX
KOM(OPTHBIX YCIOBHH OOMTAeMOCTH Ha CY[THE JJISI SKUIAaXa U MacCaXKHPOB:

.1 ycTpoiicTBa A1 IPUTOTOBJIEHUS MUY,

.2 ycTpolicTBa miis 00orpeBa;

.3 cynoBasi IpOBU3MOHHAS XOJIOAMJIbHAS YCTaHOBKA,

.4 srekTpudeckoe 00opymoBaHuEe OBITOBON BEHTIIISIINM;

.5 ycTpoiicTBa cucTeM BOIOCHAOKEHUS M CAHUTAPHBIX CHCTEM;

.6 crenuanbHbIE TEHEPaTOphl M HMHBIE WCTOYHWKH THTAaHUS, OOECIEeUHMBAIOIIME YKa3aHHOE B
1.3.2.3.1 — 1.3.2.3.5 oGopyznoBanue.

1.3.2.4 TIpoune 31EeKTpUYECKUE yCTPOICTBA:

.1 anexTpuueckoe 00OpyZOBAaHHE TEXHOJIOIMUYECKMX MEXaHHU3MOB CYJOB, HCIONb3YEMBIX UL
nepepabOTKH KUBBIX PECYPCOB MOPSI M HE 3aHATHIX MX JIOBOM (cM. 19.4.4.1);

.2 3JIEKTpUIECKOe 000PYIOBaHNE MPOMBICIOBBIX H TEXHOJIOTHYECKIX MEXaHIU3MOB PHIOOJIOBHBIX CYIOB
(em. 19.10.1.1).

1.3.2.5 DnexTpuueckoe 00OpYIOBaHHWE XO3SIMCTBEHHOTO M OBITOBOTO HA3HAYEHHWS, BKIIOUAs IIepe-
yrcineHHoe B 1.3.2.4, a Takke o0opynoBaHHe, HE OTHOCSIEECS K OTBETCTBEHHBIM YCTPOMCTBaM MEPBOI U
BTOpOM KaTeropui, MOAJEKUT OCBUACTEIHCTBOBAHUIO HA CYJHE TOJBKO B OTHOIICHUHU:

.1 BamssHUS paboTHI 3TOr0 00OPYAOBAaHMS Ha Ka4E€CTBO 3JIEKTPUUYECKOW SHEPIUU CYIOBOH 3JIEKTpOC-
TaHIINY;
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.2 BbIOOpa THUIIOB U CeYeHUs Kabeel M MPOBOAOB, a TAK)Ke CIIOCOOOB MPOKJIAIKU Kabeneil;

.3 CONpOTHBIECHUS U30JIALUY, 3a3€MJICHNUS U YCTPOMCTB 3allUThI.

1.3.3 OcBueTe bCTBOBAHNE 3JIEKTPUYECKOr0 000PYI0BAaHUSA NPHU U3rOTOBJIEHHH.

1.3.3.1 OcBUAETENLCTBOBAHUIO TPU W3TOTOBICHHUM TOMJICKAT CICAYIOIMINE BHUIBI JJICKTPUUECKOTO
00opynoBaHHs, IPeJHA3HAYEHHOTO IJIsl YCTAHOBOK U CHCTEM, IEPEYUCIIeHHbIX B 1.3.2:

.1 snekTprudeckue arperars;

.2 3JIEKTPUYECKHE MALINHBI;

.3 Tpancdopmaropsr;

.4 pacrpenenuTeabHbIC IIUTH;

.5 mynBTH yHpaBieHUS U KOHTPOJIS;

.6 sreKkTpruUeckue My(QThl U TOPMO3a;

.7 myckoBasi, 3alUTHAs], PEryJIMPOBOYHAs U KOMMYTAIMOHHAs aIlaparypa;

.8 anmaparel u ycTpoiicTBa BHYTPEHHEU CBSI3U U CUTHAJU3AINU;

.9 cunoBrle cTaTHueckue mpeoOpa3oBaTel, MOIyIPOBOAHUKOBBIE YCTAHOBKY;

.10 mozmorpeBareny TOIIMBA U Macla;

11 aKKyMyJAaTOpHI;

.12 xabenu u MPOBOJIA;

.13 cranroHapHbIe ANIEKTpUUYECKHE U3MEPUTEIbHBIE TIPHOOPEI;

.14 >nexTpuueckue NpuOOPHl U YyCTPOHCTBA I M3MEPEHUST HERNICKTPUUECKUX BEITUYUMH;

.15 HarpeBarenbHbBIC U OTONHUTENbHBIE PHOOPHI;

.16 ycTaHOBOYHAs apMarypa;

.17 crauuMoHapHble CBETHJIbHUKY;

.18 mpubops! ynpaBieHUss U KOHTPOJISL.

1.3.3.2 DnekTtpuyeckoe 000pYIOBaHUE B3PHIBO3ALIUIIEHHOIO HCIOJIHCHHUS IIOJDKHO IOJBEPrarbCs
OCBHJETENHbCTBOBAHUIO B OTHOLIEHHH €r0 B3PHIBO3AIIMIIEHHOCTH CO CTOPOHBI KOMIIETCHTHOH OpraHu-
3aIiH, JOKYMEHTBI KOTOpOH pU3HatoTCcs Pernctpom, HE3aBUCHUMO OT TOTO, TIOABEPraeTCsl WM HET JaHHOE
o0opynoBaHIE OCBUAETEIbCTBOBAHMIO, BRITEKAtOIeMy u3 TpeboBanmii 1.3.3.1.

1.3.3.3 O0ObeM HCIBITAaHUN DJEKTPHYECKOTO OOOPYIOBaHHUS TOCIE M3TOTOBJICHUS U TPEOOBAHUS IO
UCTIBITAaHUSM H37I0KeHBI B [IpaBuiax TeXHMYECKOTO HAOMIOACHUS 32 IIOCTPOUKON CYIOB U M3TOTOBICHHEM
MaTepualioB U M3IETUH A CyNOB.

1.4 TEXHUYECKAA JOKYMEHTALIUA

1.4.1 OObeM TEeXHHUYECKOH JOKYMEHTALMU MO 3JIEKTPUYECKOMY 000pYIOBaHHIO, MPEIbSBIIEMBIA Ha
paccmotpenue Peructpy mo cynny B uneiom, copepxurcs B 3.2 yactu | «Knaccudpukanmsy.

1.4.2 Jlo Havama OCBUAETEIHCTBOBAHMS DJIEKTPHUYECKOTO O0OpYHZOBaHUS MPU W3TOTOBIICHUH JIOJKHA
OBITH Mpe/CTaBIEeHA HA PAaCCMOTpPeHHEe PerucTpy cienyromas T0OKyMeHTalns:

.1 omucanue mpUHIUNA JEHCTBHUS U OCHOBHBIE XapaKTEPUCTHKH;

.2 cneundukanus (HepedeHb H3IENHi), B KOTOPOH YKa3aHbl BCE HCIIOJIB30BAHHBIC BIIEMEHTHI,
npuOOPBl U MaTepHaNbl ¢ UX TEXHUYECKUMHU XapaKTePUCTUKAMU;

.3 uepTex o0IIero Buaa ¢ pa3pesamu;

4 TpUHIIMITHATIEHASL CXEMa;

.5 mporpaMMa HCIBITAHUH;

.6 pe3ynpTaThl pacueTa Bajia poTopa (SIKOpsl), YEPTEXKHU Y3JI0B KPEIUICHHS [IOJII0COB, AKTUBHOTO JKeJIe3a,
KOJUIEKTOpa M T.II., 4@ TAKXKE MECT CBapHBIX COC}II/IHGHI/Iﬁ KOHCTPYKIIUH C BaJIOM — IJIA SJICKTPUYCCKUX
MaIlliH ¢ HOMHUHAJILHBIM ToKoM Oonee 1000 A;

.7 pacyer IKH Ha 3JIEKTPOJNHAMHUYECKYI0 U TEPMHUYECKYIO CTOMKOCTh K JAEHCTBHIO TOKa KOPOTKOTO
3aMBIKaHUSI — ISl PaclpeNeUTeNbHBIX IIUTOB, €CIM HOMUHAIBHBI TOK OTIAEIBHO pPabOTaIOLINX
TeHepaTopoB WIIM CyMMa TOKOB IapajuIeNbHO PabOTaroLMX reHepaTopoB mnpesbimaer 1000 A;
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.8 naHHBIC TMHAMUYECKOHW WIJIM CTaTHUECKOH IMOMEXOYyCTOWYMBOCTH WIIM yKa3aHHE CIOco0a HCIbI-
TaHUs JIEKTPOMAarHUTHOM COBMECTUMOCTH;

.9 yka3aHne KOHKPETHBIX Mep MOAABIECHHS MOMEX.

IIpu HeoOxomumocTn Permctp mMoxkeT moTpebGOBaTh MPEACTABIECHUS JOMOIHUTENBHON TEXHUYECKOH
JIOKyMEHTALUH, a TAKKE JaHHBIE O HAJEKHOCTU.
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2 OBIIME TPEBOBAHMUAA

2.1 YCJIOBUA PABOTHBI

2.1.1 Bausinve KJIMMATHYECKUX YCJIOBMH.
2.1.1.1 B kadecTBe HOMUHAIBHBIX Pa0OUYUX TEMIIEPATyp OKPYKAIOMIECTO BO3MyXa W OXJIaKIAFOIIeH
BOJIBI IS DJIEKTPUYECKOTO 000PYIOBaHUS JTOJKHBI IPUMEHATHCS yKa3aHHble B Ta0m. 2.1.1.1.

Tabnuma 2.1.1.1
Temmeparypa okpyKaloLIero Bo3ayxa H oxiaxnaaronieil Bogsl, °C
Ne MecTo pacronoXeHUs 000PyJOBaHUS
n/o Heorpannuensslii paiton miuaBaHus [InaBanue BHE TPOMMUYECKOI 30HBI
Bozayx Bona Bozayx Bona
1 MalvHHbIE ¥ CHEUUANbHBIE IEKTPU- +45 ... 0 +32 +40 ... 0 +25
YeCcKHe MOMEIIEeHHs, KaMOy3bl
2 OTKpBITHIC MaTyOBI +45 ... —25 — +40 ... — 25 —
3 JHpyrue nomeuieHus +40 ... 0 — +40 ... 0 —
IIpuMeganue. DICKTPOHHBIC DIEMEHTHl H yCTPOUCTBA, MpeAHA3HAUCHHbIC JUISI BMOHTHPOBAHUSA B PAaCIpeAeIHTeNbHbIe IUTEL,
IYJABTHl I KOXKYXH, JOJDKHBI HAJ@XKHO paboTaTh MpH TeMIlepaType okpyxkaromieii cpeast no 55 °C.
Temneparypa 1o 70 °C He JOJDKHA BBI3BIBATH HOBPEKICHUII DIEMEHTOB, YCTPOICTB H CHCTEM.

2.1.1.2 DrekTpudecKkoe OOOPYIOBaHHWE IOJDKHO HAIEKHO padoTarh B YCIOBHSAX OTHOCHTEIBHOM
BII&KHOCTH Bo3ayxa 75+3 % mnpu temreparype +45+2 °C win 80+3 % mnpu temneparype +40+2 °C,
a TaKKe MPU OTHOCHUTENILHOM BIAXXKHOCTH Bo3ayxa 95 +3 % mnpu temneparype +25+2 °C.

2.1.1.3 Ecnu snexTpuueckoe 000pyaoBaHNEe YCTAaHOBICHO B TIOMELICHHUSIX, 000OPYAOBaHHBIX YCTPOHCT-
BaMU JUIsS TIOJ/ICPIKaHUsS 3a/laHHOW TEeMIIepaTyphl, TO B KaueCTBE HOMHUHAJIHHON paboueill TeMmepaTypbl
OKPY’KaIOIIeTo BO3IyXa IS TAKOTO IEKTPUIECKOTO 000pYyIOBaHHS MOTYT IIPHHSTH MEHbBIIINE 3HAYCHUS,
4yeM 3TO ykazaHo B Ta0i. 2.1.1.1, Ho He Huxke +35 °C, mpu clnenyonmx yCiaoBUsX:

.1 obGopynoBanue He SBISETCA AaBAPUIIHBIM W PACIONIOKEHO BHE MAIIMHHBIX ITOMEIEHHH;

.2 3a7aHHas TeMIieparypa B OMEIICHUH MOAISPKUBACTCS, IO KpaltHEel Mepe, IBYMsI XOJIOAMIEHBIMU
YCTaHOBKaMHU TakK, YTO MPH BEIXOZE U3 CTPOS JIIOOOHM U3 HHUX, OCTABIIUECS 00ECIICUUBAOT MOAICPKAHHE
3aJJaHHON TeMIIepaTyphl;

.3 oOopymoBaHme, ycTaHaBIMBa€MOE B TaKWX IOMEIICHUSAX, NODKHO Oe30macHO padoTarh IpH
temreparype +45 °C B TeueHHE BpPEMEHH, HEOOXOIUMOTO IJIsi NOCTHM)KEHHS HOMHUHAJIBHOM pabouei
TEMIIepPaTypbl OKpPYKAroIero Bo3ayxa. [Ipr 3ToM XoJoAnIbHOE 000pyIOBaHNE TOKHO BBIOMPATHCS IS
paboThI IpH TeMIepaType oKpyxkaromiero Bo3ayxa +45 °C;

.4 B TIOCTYy yTpaBlIeHHUs, TA€ IMpeIryCMOTpeHa IOCTOSHHAs BaxTa, JOJDKHA OBITH IperycMOTpeHa
3BYKOBasl 1 CBETOBAs CHUTHAIM3ANNS O HEMCIPABHOCTH XOJOAWIHHON YCTAaHOBKH.

2.1.2 MexaHu4ecKHe BO3/JeiCTBUS.

2.1.2.1 DnekTpuyeckoe 000pyAOBaHHE ITOKHO HAJEKHO paboTaTh MpH BHOPANUAX C YACTOTAMH OT
2 o 80 I'u, a umenHo: mpu yactorax oT 2 go 13,2 I'u ¢ ammuTynoil nepemenieHuii +1 MM u npu
yacrotax oT 13,2 no 80 I't ¢ yckopenuem =+0,7g.

OnexTpuyeckoe 000pyIOBaHNE, YCTAHOBICHHOE Ha MCTOYHHMKAX BUOpALM (AM3ENTH, KOMIPECCOPHI U T.I1.)
WM B PYMIIEJIbHOM OTJEJICHNH, JOJDKHO HalekHo paboTarh mpu BuOpauusx ot 2 no 100 ', a umeHHO: npH
yactoTax oT 2 g0 25 I'm ¢ amrumaTygod nepememienus + 1,6 MM u mpu vactorax oT 25 mo 100 I'm c
yckopeHueM +4,0g.
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DneKTpruiecKkoe 000pyI0BaHUE IOJHKHO HAJIEKHO paboTaTh TakKe MPH yaapax ¢ yckopenueM + 5,0g u
yactote B npeaenax ot 40 qo 80 ymapoB B MUHYTY.

2.1.2.2 Dnexrpudeckoe 000pyIOBaHKE MOMKHO 0€30TKAa3HO paboTarh MpHU JUTMTEILHOM KPEHE CyaHA
1o 15° u muddepente 10 5°, a Takxke npu OOPTOBOH Kauke 10 22,5° ¢ nepuogom 7 — 9 ¢ u kuneBoit 1o 10°
OT BEPTUKAIH.

ABapuiiHOe 000py0BaHUE TOKHO, KPOME TOTO, HAIEKHO PadOoTaTh MPH JUIUTEIBHOM KpeHe 10 22,57,
maddepente mo 10°, a Taxke MpH OMHOBPEMEHHOM KpeHe u quddepeHTe B YKa3aHHBIX BBIIIC Ipe/eiax.

Ha razoBo3ax W XMMOBO3ax aBapWilHbIC MCTOYHHUKH DJIEKTPUYECKOW DHEPTHU JIOJDKHBI COXPAHSThH
paboTOCIIOCOOHOCTh MpH KpeHe cyana a0 30°.

2.1.2.3 DnekTpuveckoe OOOpYIOBaHHE JOJKHO 00JIaaTh COOTBETCTBYIONIEH MEXaHUYECKOM
MPOYHOCTHIO M YCTAHABIHMBATHCS B TaKOM MECTE, Illeé HET OIMACHOCTH MEXaHWYEeCKOTO ITOBPEKICHUS
(cm. Takke 2.7.4).

2.1.3 JlonyckaeMble OTKJIOHEHHS MAPAMETPOB MUTAHMSI.

2.1.3.1 DnexTpudeckoe 000pyIOBaHHE AOJKHO OBITh TaKOW KOHCTPYKIIMH, YTOOBI BO BCEX CITydasX,
kpome ykazaHHbIX B 10.8.2 u 14.1.4.2 — 14.1.4.3, 0HO 0oCTaBasIoOCh pabOTOCIIOCOOHBIM MPH OTKIOHEHHSIX
HanpsDKEHHS MTATAHUSA W 9acTOTHI, YKa3aHHBIX B Ta0M. 2.1.3.1 (cm. takke 3.1.2.2 u 16.8.3.3).

Tabnuuma 2.1.3.1

OTKJIOHEHHE OT HOMUHAIIBHBIX 3HAYCHUH
ITapameTpst
JlnutensHoe, KparkoBpemenHoe
%
% Bpewms, ¢
Hanpsokenne (TepeMeHHBIH TOK) +6...-10 +20 L5
Yacrora (nmama3oH wactor DDV ¢ +5 +10 5
HU3MEHAEMOH YacTOTOM OCHOBHOIO
HCTOYHUKA 3JIEKTPOIHEPIHN)
Hamnpsbxenue (IOCTOSHHBINA TOK) +10 5 LIUKJINYECKUE OTKIOHEHUS
10 yIbCaluHi
IIpumeuganue. IIpn nuTaHUE OT aKKyMYIATOPHOU OaTapen:
JUINTENBHOE HM3MEHEHUE HANpsHKEHHs JOJDKHO HaXoAMThes B mpexaenax or +30 mo —25 % s o0opynoBaHUs, MUTAOILETOCS OT
aKKyMYJISITOPHOI 6aTapeH, MOAKIIOYEHHOH K 3apsTHOMY yCTPOUCTBY;
JUINTENBHOE U3MEHEHUE HANpPsDKEHHs JIOJDKHO HaXOAMThes B mpeaenax ot +20 mo —25 % ans o0opynoBaHuUS, HE MOAKIIOYEHHOTO K
OaTapee BO BpeMsl 3apsIKH.

2.1.3.2 JIngs MexaHM3MOB M YCTPONCTB Ha CyJax OTpaHHMYEHHOTO paifoHa miaBaHus R3, 3a
UCKJIIOYEHHEM MEXaHM3MOB M YCTPOWCTB OTBETCTBEHHOTO Ha3HAu€HUs, JIOIyCKaeTcsl NMpPHUMEHEHHe
JNIEKTPUUECKOTO 000pynoBaHuS (OOIIENPOMBIIUIEHHOTO WCIONHEHHS), YaCTUYHO COOTBETCTBYIOLIETO
YKa3aHHBIM BBIIIE TPEOOBAHUSIM.

2.2 DJIEKTPOMATHHUMTHAA COBMECTUMOCTD

2.2.1 O6urue TpedGoBanmsl.

2.2.1.1 Hacrosiuie TpeOOBaHUs pacIpOCTPAHSIOTCS Ha AJIEKTPHUUYECKOoe 000pyIoBaHHe U 000PyI0Ba-
HHUE aBTOMAaTH3alWH JJisi 00eCIeyeHns MEKTPOMarHuTHOH COBMECTUMOCTH Ha OOpTY Cy/aHa.

2.2.1.2 OOGopynoBaHue AOKHO O€30TKa3HO paboTaTh NpH IOMEXaxX, HMEIOLHUX CIeaylolne
napameTpsbl:

.1 mocrossaHOe W Mepemennoe (50 I'1) MarHUTHOE TIOJIE — B COOTBETCTBUM ¢ Tabm. 2.2.1.2.1.
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Tabnuma 2.2.1.2.1
Kiacc o6opynoBanus Hanpsbkennocts, A/M
IocTostHHOE TONE Ilepemennoe mosne (50 I'm)
1 100 100
2 400 400
3 1000 1000
I[OHYCKaeTCH yCTaHOBKaA 060py,ZlOBaHI/IHZ
knacca 1 — Ha pacCTOAHNN 2 M " Oonee oT MOIIHOI'O MCTOYHHKA ITOJIA (HII/IHOHpOBO,E[, prHHOBOﬁ

TpaHnchopmaTop);

KJacca 2 — Ha paccTosHUM | M 1 Oosee OT MOIHOTO HCTOYHMKA IIOJIS;

Kjacca 3 — 0e3 OrpaHmYCHUsT PACCTOSHUS OT JIF000TO MCTOYHUKA TIOJIS;

.2 TapMOHHYECKUE COCTABIISIOIINE HAMPSDKEHHS TI0 LETsM MMUTaHUSI — B COOTBETCTBUH C IrpaduKoM
BBICIIIUX TAPMOHUK CYJJOBOH CeTH, N300pakeHHBIM Ha puc. 2.2.1.2.2 B morapudmuyeckom macmraoe;

U,/U, %
10|
‘ ‘{\—‘
1 I— —————— T —_—
| \ I
o Ll L
1 15 100 200 Iopsadox
2apMOHUYeCcKoll
cocmasnsiowett

Puc. 2.2.1.2.2 I'paduk BBICIINX TAPMOHUYECKHX COCTABIISIOMINX CYIOBOH ceTH

.3 DJIEKTPOCTATHICCKUE Pa3pAIbl — C aMIUIUTYI0W HampsbkeHus 8 kB;

.4 painoYacTOTHBIC 3JICKTPOMArHUTHBIC 1MoJis B auana3one 80 MI'm — 2 I'T'1; co cpenHekBaapaTryec-
KM 3Ha4eHHeM HanpspbkeHHocTH noist 10 B/m;

.5 HaHOCEKYHIHBIE UMITYIILCHI HAMPSKEHUS C aMIUTUTYI0H 2 KB 1o cuimoBoii cetr nutanus U 1 kB st
CUTHAJIBHBIX Kabejei u kaOesel ynpaBiieHUs IIMTEIbHOCTRIO 5/50 HC;

.6 pagmodacTOTHBIE TIOMEXH IO IIETSIM MPOBOAUMOCTH B muama3zoHe 150 x['m — 80 MIm co
CpeIHEeKBaApaTHIeCcKUM 3HadeHneM HarpspkeHus 3 B u 80-mpouenTHoN mMoxynsaiueit Ha gactore 1 kl';

.7 MUKPOCEKYHIHBIC UMITYJIbCHl HANPSDKEHHS [UIMTEIBHOCTBIO 1,2/50 MKC MO LemsiM MUTaHUS C
amruutynoit 1 kB npu mopave depe3 yCTPOMCTBO CBI3U-PA3BA3KU MEXKAY KaXKIOW HETb0 U KOPIYCOM U
0,5 kB npu nogaue yepe3 yCTpOUCTBO CBA3U-PA3BI3KU MEKIY LEIMSMU.

2.2.1.3 3HaueHne cyMMapHOTO KOd(UIFeHTa TApMOHUYECKAX COCTABIISIONINX KPUBON HAIPSHIKEHUS
HE JIOJDKHO MpeBbIath 8 % u onpexaensercs mo Gpopmyre

U, 2
. :mmo %, (2.2.13-1)
p,1

rne U, — cpeHEKBapaTHiHOE 3HAYEHUE HANPSKEHUS IIOArPYIIbl A—0if rapMOHMKH;
k — TOpSAIOK TapMOHUKHI

Upk :\/ Uk+ 2= U2 i B, (2.2.1.3-2)

rae U, — cpeiHeKBapaTHYHOE 3HAUCHUE HANPSHKCHUS K-01 TapMOHUKH;
U, — cpenHeKkBaJpaTHYHOE 3HAYEHHME CIIEKTPaJIbHOM COCTaBIAIONIEH, HENOCPEACTBEHHO NpUIIEraloniel K k-oif rapMOHHMKE;
h — TIOPSAIOK CHEKTPATbHOW COCTABIISIOLICH.

3nayenne K, periaMeHTHPYeTCs IS TIONHOCTHIO YKOMIUIEKTOBAHHON CYHIOBOHW DJIEKTPOIHEpre-
TUYECKOU CHCTEMBI.
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Jia merelt cucTeM BIIEKTPOABIIKEHHSI, HETIOCPEACTBEHHO HE TOAKIIOYEHHBIX K CETH OOIIEeCYIOBIX
noTpebuTeNneil, 3HaueHHe CyMMapHOTo Kod3(puIHeHTa TapMOHHUYECKUX COCTABIIIONIUX KPHUBOH
HaNpsDKeHUA He JOJDKHO mpesbimats 10 %.

JomyckaeTcs WCIONB30BaHUE OTACTBHBIX MMHUH ¢ K, > 8 % Ui mMUTaHUS MOIIHBIX HCTOYHHKOB
TApPMOHMYECKUX COCTABJISIFOINUX HAMPSOHKCHUS W HEBOCIPUUMYUBOTO K HHUM JJIEKTPOOOOPYIOBaHHS TpPU
YCIIOBHM, YTO yKa3aHHbIC IIMHBI IMOJKIIOYAIOTCS K OCHOBHBIM IIIMHAM CETH 4Yepe3 pa3Bs3bIBAIOIINE
ycTpoiictBa (cm. 2.2.2.2).

B ciydasx mpeBbIlIeHHS YCTAHOBJICHHOIO 3HaYeHUs KOA()(HUIIMEHTa TAPMOHUYECKUX COCTABIISIOIINX
KPUBOW HAaNpsHKEHUs BCE 3JICKTPOOOOPYIOBAHUE JIOMKHO OBITh PACCUMTAHO HA TAKOE MPEBBINICHHUE, YTO
JIOJDKHO OBITH TIOATBEPIKICHO TOKYMEHTAIBHO.

2.2.1.4 YpoBHU HampsDKEHUS PaJHoONOMEX, CO3/IaBaeMbIX B IIETAX IMHUTaHUS, HE JOJDKHBI ITPEBBIIIATh
CIIEYIONMX 3HAUYCHUH B YKa3aHHBIX HIDKE JHAlla30HaX 4acToT:

JUIsT 00OpYIOBaHUS, pa3MeIIaeMoro Ha OTKPBITOM Tay0e U XOJOBOM MOCTHKE

10—150 xI'ty — 96 — 50 abMmkB/wm;

150 —350 xI't — 60— 50 nbMmkB/M;

350 kI['y—30 MI'y — 50 nbmkB/Mm;

JUIst 000pyI0BaHMsI, Pa3MEIIAeMOr0 B MAIIMHHBIX U APYTHX 3aKPBITHIX IMOMEIICHHUSIX CYIHA

10—150 xI'y — 120 —69 nbmMxB/M;

150 —500 xI'm — 79 nbmkB/M;

500 k['u—30 MI'u — 73 nbMmkB/Mm.

s m3mepeHus ypoBHS HAPsDKEHUSI PaIOTIOMEX JTOJDKEH MCITONTb30BAThCS DKBUBAIEHT CETH U KBa3H-
MUKOBBIN M3MEpUTEIbHBIA npueMHUK. 1IupruHa MOJI0CH MPONYyCKaHUS MPUEMHUKA NPH HU3MEPEHUAX B
yacToTHOM Auamna3one ot 10 go 150 xI'u gomkxa 61Tk 200 I'i, a B wacTotHOM auana3one oT 150 kI g0
30 MI'm — 9 x['m.

2.2.1.5 Ha cynax, njs KOTOPBIX OTpaHUYEHUE YPOBHS PAJHOTIOMEX OT CHIIOBBIX IONYIPOBOAHHKOBBIX
nmpeoOpa3oBareneil B COOTBETCTBUM ¢ TpeOoBaHuMsMH 2.2.1.4 He MpencTaBiseTcss BO3MOXKHBIM, CETh
MUTaHKUS CPEJCTB aBTOMATHU3allMH, PaJdO- M HABUIALMOHHOTO O0OpYJIOBaHHS IO/DKHA MMETh TrajibBa-
HUYECKYIO pa3Bs3Ky, o0ecneunBaronyto 3aryxanue He Menee 40 nb B muanazone gactot 0,01 — 30 MI'1,
C CEThIO MUTAHMS ATHX MPEOOpPa3OBaTEICH.

Kabenu murtanus oO00pynoBaHUS ¢ YPOBHSMHU pPajroNoOMeX, MPEBHIMAIOIIMMA YKa3aHHble B 2.2.1.4,
JTOJDKHBI TIPOKJIAIBIBATECS Ha paccTossHH He MeHee 0,2 M oT kabenel Apyrux rpynmn oOOpymIoBaHHS TPH
JUTMHE COBMECTHOM mpokiaaku 6omee 1 m (cm. 2.2.2.8).

2.2.1.6 YpoBHM CO03/1aBa€MOIr0 3JIEKTPOMAarHUTHOTO TOJS PaHONOMeX Ha pacCTOSHHU 3 M OT
000py/IOBaHMsI HE JIOJDKHBI MPEBBIIATH CISAYIONIMX 3HAYCHUN B yKa3aHHBIX HUKE JIMANa30HaX 4acToT:

Juist 000pyIOBaHMsI, Pa3MENIaeMOTr0 Ha OTKPBITOW Maay0e U XOIOBOM MOCTHUKE

150 —300 xI'uy — 80— 52 nbmkB/Mm;

300 xI'p—30 MI'y — 52 — 34 agbmkB/Mm;

30—2000 MI'm — 54 nbmMxB/M, 3a wuckmiouenweMmM pauamasona 156 — 165 MI'n, rme on
ycTaHaBnuBaeTcs paBHbIM 24 n1BbMKB/Mm;

JUtst 000py/IOBaHMsI, Pa3MENIaeMOr0 B MAIIMHHBIX U APYTHX 3aKPBITHIX IMOMEMICHHUSIX CYIHA

150 kI'y — 30 MI'uy — 80 — 50 nbMkB/Mm;

30 — 100 MI'm — 60 — 54 nbmkB/m;

100—2000 MI'nm — 54 nbMmkB/M, 3a wuckiroyenweM auama3oHa 156 — 165 MIu, rme on
yCTaHaBIHMBaeTCs paBHbIM 24 nbMkB/M.

Jis w3MepeHwid TOMKEH HCIONb30BAThCS KBAa3UIHMKOBBIA HM3MEpHUTENbHBIN mnpueMHHUK. [lupuHa
MTOJIOCHI TIPOTYCKAaHUS MPUEMHUKA B muamna3zoHe gactoT oT 150 k['m o 30 MI'm u ot 156 mo 165 MI'n
nomkHa ObITh 9 kKI'H, a B Auamna3one yactoT ot 30 go 156 MI'n u ot 165 MI'y nmo 1 I'Tm — 120 kI,

2.2.2 Mepsbl o0ecriedeHUsI JIeKTPOMATHUTHO COBMeCTHMOCTH.

2.2.2.1 JIns 3amuThl pagnoo0OPyIOBaHUs OT AJIEKTPOMArHUTHBIX MTOMEX CIEeIyeT YYUTHIBATh TPeOo-
BaHUs, conepxamuecs B yactu [V «Pagnoobopynosanuey [IpaBui mo o60py0BaHUI0 MOPCKHUX CYIOB.
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2.2.2.2 Jlng pasneneHusl CyIOBOM CETH HMUTAHHS ClIEAyeT NMPUMEHSTh Bpallaroliuecs: mpeodpa3oBa-
TeJH, CIIeNUaIbHbIe TPAaHCHOPMATOPEI U (HUITBTPHL.

2.2.2.3 DKpaH WA METALTNIECKYI0 OPOHIO CHIIOBBIX Kabesel claemnyeT COSANHSTh ¢ METAITMICCKUM
KOPITyCOM COOTBETCTBYIOIIIETO OOOPYIOBAHUS U 3a3¢MJISITh KaK MOXKHO Hallle, Kak MUHUMYM, Ha KaKIOM
KOHLIE.

2.2.2.4 DkpaHbl CHUTHalbHBIX KaOeneil cieqyeT 3a3eMisiTh B OJHOM TOYKE Ha CTOpOHE OJoKa
00paboTKK mepBUYHOrO curHaia. [Ipu sTom kabenb NOKEH UMETh BHELIHIOK H30JIMPYIOLIYI0 000JIOUKY.

2.2.2.5 JlomwkHa COONMIONAThCSI HEMPEPHIBHOCTh YKPAHUPOBAHUS, IS YETO DKpaHBI Kabelel ciemayer
COCAMHSATH C KOpIycaMHu 000pyIOBaHUs, B KaOEIbHBIX OTBETBUTENBHBIX U PACTIPEIEIUTEIBHBIX SIIUKAX, B
npoxonax kabeneil yepe3 nepeOOpKH.

2.2.2.6 3azemiieH1e, BBIIOJIHEHHOE C LIEJIBIO 3aIIUTHI OT IOMEX, JOIKHO HMETh AJIEKTPHUECKOE COIPO-
tuBiieHne He Oonee 0,02 OM, MMHUMAalbHO BO3MOXKHYIO UIMHY, BHOPAIMOHHYI0 U KOPPO3HOHHYIO
YCTOWYHBOCTb, IOCTYITHOCTh YISl TIPOBEPKH.

2.2.2.7 Dxpanbl kabeliell HE JOJDKHBI UCIIOJIb30BaThCs B KaueCTBE OOPATHOIO MPOBOJIA.

2.2.2.8 CynoBble kabenu AensSTcs MO TUIY IepelaBaeMbIX CUTHAIOB Ha TPYIIIHL:

.1 xoakcuajbHble Kabenu pPagUONPHUEMHBIX YCTPOHCTB M BHICOCUTHAJIOB C YPOBHEM CHUTHAJIOB
0,1 mxkB — 500 MB;

.2 DKpaHMPOBaHHBIE WIIN KOAKCHANbHBIE KaOelll ¢ aHAJIOTOBBIMH U IIU(POBBIMU CHT'HAJIAMHU C YPOBHEM
curnanos 0,1 — 115 B;

.3 3KkpaHHpOBaHHBIE KaOeIu yCTPOICTB Tesie(hOHNH U PaluOTPAHCISIINY, YIIPABJICHUS U CUTHATIU3aLUH
¢ ypoBHem curnanos 0,1 — 115 B;

.4 He’KpaHUPOBaHHBIC W PACIOJIOKEHHbBIC HIDKE NMalyObl, DKPaHUPOBAHHBIC M PACIOIOKEHHBIC HaJ|
nany0oil kabenn CUIOBOM CeTH M CEeTH OCBEIIeHus ¢ ypoBHeM curHaioB 10 — 1000 B;

.5 KoakcuanbHBIC WM KpaHUPOBaHHBIC KaOeIW MEepeAalolIMX aHTEeHH paauolepenardyhka, paauo-
JIOKAlMOHHOW CTaHLWH, 3XOJI0OTA W CHJIOBBIX IIOJYNPOBOJHHMKOBBEIX HpeoOpaszoBarenell ¢ ypOBHEM
curHaioB 10 — 1000 B.

2.2.2.9 KaGenmun omHOM TPYMITBI MOTYT NPOKIAABIBATECA B OIHOW Tpacce, €CM pa3HWIa YpPOBHEH
nepeIaBacMbIX CUTHAJIOB HE BIIMSICT Ha paboTy 00OpyHOBaHHWS, YyBCTBHTENBHOIO K momexaM. Kabemu
(Tpaccel) pa3HBIX IPYII NPH JUIMHE MapaieIbHOM MpokiIagky Oosee | M JOIKHBL OBITH YAaJICHBI APYT OT
IOpyra He meHee yeM Ha 0,1 M, a UX mepeceyeHHe NOJKHO BBIMOJIHATHCA MOJ NpsAMBIM yrioMm. Kabemn
PaAUOIOKAIIMOHHON CTaHLIMM U 3XO0JIOTOB, yKa3aHHbIE B 2.2.2.8.5, MOJDKHBI MPOKIIAABIBATECS B IBOMHOM
9KpaHe WIIH, PH KOAKCHAJIHHOM UCIIONHEHUH, BHYTPH METAIIIMYECKON TpyObl. BHeNHMI SkpaH JoikeH
3a3eMJIATHCSI BMECTE C OCHOBHBIM KpPaHOM Kalelts.

2.2.2.10 Ilpu ycTaHOBKe JEKTPHYECKOTO 0OOpYIOBaHUs M MPOKJIaake kKadened BOIM3M MarHUTHBIX
KOMIIacOB, & TakKXKe U1 3alIMThl OT IMOMEX JAPYroro HAaBUTAllMOHHOTO OOOpYAOBaHUS JOJDKHEI
yuuThiBaThesl TpeboBanus uactu V «HaBuraumonnoe o6GopynoBanue» IIpaBun mo o0opynoBaHUIO
MOPCKHX CYIOB W TpwiokeHnd 1 m 2 pa3a. 16 PykoBomcTBa MO TeXHHYECKOMY HAOIIOACHUIO 32
MIOCTPOMKON CyHOB.

2.2.2.11 Ha Bcex cyaax M3 TOKOHENPOBOISIIMX MaTepHaNoOB, Ha KOTOpbIX [IpaBuiamu TpeOyercs
YCTaHOBKa paJinoo00pynoBaHus, BCce KaOemH, pacloiioKeHHbIE B pagnyce 9 M OT aHTEHH, OJKHBI OBITh
9KPaHUPOBAHBI WM 3ALIMIICHBI OT M3JIYy4YeHUsI IOMEX APYIMMHU cloco0aMy, a Bce 000pyaoBaHNE AOJIKHO
UMETh YCTPOWCTBA AJ MOAABIECHUS PalOIIOMEX.

2.3 MATEPHAJIbI

2.3.1 KoHCTpYKTHBHBIE MaTepHAJIbI.

2.3.1.1 KoHCTpYKTUBHBIE YaCTH 3JIEKTPUUECKOTO 00OPYIOBaHUS JOJKHBI M3TOTOBIATHCS U3 MaTepH-
aJoB, HE coAepKalux acOecT, NPOYHBIX, [0 KpalHel Mepe, TPYAHOBOCIUIAMEHSIOMINXCS, YCTOWYHUBBIX K
BO3/EICTBUIO MOPCKOH arMoc(epbl U IIapoB Macia U TOIJIMBA MM IOJDKHBI ObITh HAaJISKHO 3aIUIIEHBI OT
Bo3aelcTBUs 3THX (akrtopoB. s oOopynoBaHMs, YCTaHOBJIEHHOTO WM HIPEIHA3HAYEHHOTO UL
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WCIOJB30BaHUS BO B3PHIBOONACHBIX MOMEMICHUSAX W MPOCTPAHCTBAX, KOHCTPYKTHBHBIE YacTU DIIEK-
TPUYECKOTO OOOpYIOBaHUS TOJDKHBI HM3TOTOBIATHCS M3 MaTepHANIOB, OOCSCIIEUYHUBAIOIIUX JIIEKTPO-
CTaTUYECKYI0 W TAIbBAHMIECKYIO HCKPOOE30IMacHOCTb.

2.3.1.2 BuuThl, raiiku, MeTIA W MOAOOHBIC AETaN, NMPEAHA3HAYCHHBIC M KPCIUICHHUS 3aKPBITHI
ANEKTPUYECKOTO 00OPYIOBaHUs, YCTAHOBICHHOTO HA OTKPHITOH Naiy0e U B TIOMEIICHUSX C MOBBINICHHON
BITXXHOCTBIO, JIOJKHBI M3TOTOBJATHCS M3 KOPPO3HOHHO-CTOMKHX MATCPHATIOB H/WIM MMETh HAJCKHOC
aHTUKOPPO3UOHHOE TIOKPHITHE.

2.3.1.3 Bce TOKOBEIYIIHE YaCTH IIEKTPUICCKUAX YCTPONUCTB JTOJDKHBI H3TOTOBIISTHCS U3 MEIH, METHBIX
CIUJIABOB WJIM JPYTHUX MATEPHAIIOB, O0JIAAIONTUX PABHOIICHHBIMU CBOMCTBAMHU, 32 HCKIIIOUECHUEM:

.1 BJIEeMEHTOB PEOCTaTOB, KOTOPHIC JOJKHBI M3TOTOBISATHCA U3 MEXaHUUYECKH MPOYHBIX MATEPHANIOB C
BBICOKHM YJIEIBHBIM COTPOTUBJICHHUEM, BBIIEPKUBAIOIINX BBICOKYIO TEMIIEPATypy;

.2 KOpPOTKO3aMKHYTBIX OOMOTOK POTOPOB ACHHXPOHHBIX W CHHXPOHHBIX BHTATCIICH, KOTOpHIE
JTOTTYCKAETCsI M3TOTOBJIATh M3 AIFOMHHMSI MU €TO CIUIABOB, CTOWKHX K MOPCKHM YCIIOBHSIM;

.3 YrONBHBIX IETOK, METALIOKEPAMHYECKHX KOHTAKTOB M APYTUX IMOMOOHBIX YacTei, Korhga 3TO
00ycioBIeHo TpeOyeMbIMU CBOWCTBAMH;

.4 3JIEMEHTOB AJIEKTPUIECKOTO 000PYIOBaHHS, KOTOPhIE HEMOCPEICTBEHHO MIPHCOCTUHEHBI K KOPITYCY
CylHa, UCIIOJIE30BAHHOMY B Ka4eCTBE OOPATHOTO MPOBOJA IPU OJHOIIPOBOTHOM CHCTEME;

.5 aIOMHUHUEBBIX OOMOTOK BBICOKOBOJIBTHBIX TpaHc(hopMaTopoB cornacHo 18.4.1.6.

2.3.2 U30aI0MOHHBIE MATEePHAJIbI.

2.3.2.1 M30/0MOHHBIE MaTepUaIbl YacTel, HAXOQAIIUXCA M0/l HANPSHKEHUEM, HE JTOJDKHBI COAEPIKATh
acOecT W JOJDKHBI 00NamaTh COOTBETCTBYIOIICH AMAICKTPHUUCCKOM IPOYHOCTHIO, OBITH yCTOMYHUBBIMH
MIPOTHB TIOSIBJICHUS TOKOB YTEUKH 110 TIOBEPXHOCTH, BJIAT0- U MACJIIOCTOHKAMH M IOCTATOYHO TIPOYHBIMU HITH
JTIOJDKHEBI OBITH COOTBETCTBYIOIIUM OOpPa30M 3all[UIICHBEL.

TemnepaTtypa HarpeBa TOKOBEIYIIHUX YacCTe U MECT UX COCAMHEHHUS MPU HOMUHAIHHOU HArpy3ke He
JIOJDKHA TIPEBBINMIATH JOMYCTUMON TeMIIEpaTyphl HArpeBa U3OIMSIIUOHHBIX MaTepHAIIOB.

2.3.2.2 Jlna OXJNaXIACHUS HEW3OJMPOBAHHBIX YacTeH DIIEKTPUICCKOTO OOOPYIOBAaHHUS JOIYCKACTCS
MIPUMEHEHIE HEBOCIIAMEHSIONIUXCS KHUIKOCTEH.

2.3.2.3 Jlna m3onsAuu OOMOTOK MAIllMH, almapaToB U JAPYTMX OTBETCTBEHHBIX YCTPOWCTB JOJIKHBI
MPUMEHSITHCS U30SLUOHHBIC MaTeprajbl B COOTBETCTBUU C COIVIACOBAHHBIMU CTaHAApTaMHU.

PexomeHayeTCs MpUMEHEHUE M30JIAIMOHHBIX MaTepHaoB He HIkKe Kiacca E.

2.3.2.4 IIpoBoaa, ucnosb3yeMble Il BHYTPEHHUX COCOUHEHUI 3JIEKTPUUYECKUX YCTPOMCTB, JODKHBI
MMETh HM30JIAIINI0, M3TOTOBICHHYIO, IO KpalHeH Mepe, U3 TPYTHOBOCIUIAMEHSIOMINXCS MaTeprajoB, a y
armaparoB C MOBBLIIICHHBIM HArPeBOM, a TaK)KE€ YKa3aHHBIX B pa3id. 15, — U3 HETOPIOYMX MaTepHaloB.

2.3.2.5 M30na1iMOHHBIC MaTepHaibl, IPUMECHSIEMBIC JJIs1 U3rOTOBJICHUsS Kabenel, — cM. 16.3.

2.4 KOHCTPYKTUBHBIE TPEBOBAHHUA U CTEINEHD 3AINATHI SJIEKTPHYECKOI'O
OBOPYJIOBAHUA

2.4.1 O0mue TpedoBanms.

2.4.1.1 Yactu, TpeOyromue 3aMeHbl BO BpeMsl SKCIUTyaTaIliH, JOJDKHBI JIETKO IEMOHTHUPOBATHCS.

2.4.1.2 Ilpu TnpUMEHEHHWH BWHTOBBIX KPEIUICHHH IOJKHBI OBITH MPEIYCMOTPEHBI MEPHI,
UCKJIFOUAIOIINE CaMOOTBUHUMBAHME BUHTOB W TaeK, a B MECTaX, TPEOYIOIIMX YacTOro JIEMOHTaXa W
OTKpBIBaHUS, — yTEPIO HX.

2.4.1.3 YIOTHUTENBHBIE TPOKIAJAKA YacTeld SIIEKTPHYECKOTO OOOpymOBaHMS (JBEpell, KpHIIIEK,
CMOTPOBBIX OTBEPCTHH, CAIBHUKOB U T. I1.) JOJDKHBI 00€CIIEYHBATh COOTBETCTBYIOINIYIO CTETICHD 3alTUTHI B
YCIIOBUSIX 3KCIITyaTalluH.

VInoTHEeHUs JOHKHBI OBITh NPUKPEIUICHB K KOXKYXY WU KPBIIIKE.

2.4.1.4 Ecnu KOXKYXH, IIUTKA U KPBIIIKU AIIEKTPUYECKOTO 000PYIOBAHHS, PACTIONIOKEHHOTO B MECTaX,
JIOCTYTTHBIX HECHEeIHAIN3UPOBAHHOMY TIEpPCOHANY, MPEMSITCTBYIOT JOCTYITy K YacTsAM, HAXOASIIUMCS TIOJ
HaNpsHKEHUEM, TO OHH JOJDKHBI OTKPBIBATHCSI TOIBKO C TIOMOIIHI0 HHCTPYMEHTOB.
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2.4.1.5 DnexTpuueckoe 00OpyIOBaHUE, B KOTOPOM MOXKET HMPOHMCXOAWTH O0O0pa3oBaHUE KOHICHCATA,
JOJDKHO CcHaOXaTbCsl yCTpOMCTBaMHM Ui OTBOAA BOAbl. BHyTpu 00OpyZOBaHMS MAOJDKHBI OBITh
MIPEeTyCMOTPEHBI KaHaAbI, 00CCIICUNBAONINE OTBOM KOHJEHCATa CO BCeX yacTel o0opynoBanus. OOMOTKH
W YaCTH T0]] HAIIPSDKEHUEM JIOJDKHBI OBITh PACIIONIOKEHBI WM 3alHUIICHBI TAKUM 00pa3oM, 4TOOBI OHU He
MOABEPTANINCH BO3ACHCTBUIO KOHIEHCATa, KOTOPBIH MOXKET CKAIUTUBATHCSI BHYTPH O0OpYZOBaHUS.

2.4.1.6 Dnextpuyeckoe O0OPYIOBaHME C MPUHYIUTEIBHOM BEHTWIALMEH, NpeJHAa3HAuCHHOE ISt
YCTaHOBKM B HI)KHUX YaCTSX BIXXHBIX NOMEICHUH, TOJDKHO UMETh TaKyl0 CUCTEMY BEHTHJISALMH, YTOOBI
MOTIaJ]aHKe BJIard U MAcISHBIX MapoB BHYTPHh 000pYAOBaHUS OBIJIO MUHHMAJIHHBIM.

2.4.1.7 Ecniu B mynbTe WM LIUTE yNpaBIE€HUS IPUMEHEHbl U3MEpPHUTENIbHBIE IPUOOPHI C MOIBOIOM K
HUM Maclia, 1apa Wid BOJBI, JOJKHBI OBITh HMPUHATHI MEPBI, MCKIIOYAIONINE BO3MOXKHOCTH MONaJaHUA
3TUX KOMIIOHEHTOB Ha YacTH, HaxXOISIIMECs O] HampsDKEHHEM, NPH MOBPEXKICHUH NPUOOPOB HIU
TpyOOTIPOBOIOB.

2.4.2 N30asiiMOHHBIE PACCTOSTHUS.

PaccTosHus MeXIy 4YacTsIMH, HaXOIAIIMMHUCS IOJl HANpPsHKEHHEM C pa3HbIMU IMOTEHIHAAaMH, N
MEXIY YacTSIMM, HAXOASALIMMUCS HOA HANPSHKCHUEM, U 3a36MJICHHBIMH METAINIMYECKUMH YacTSIMH MU
HapyXHbIM KOKYXOM I10 BO3IyXy U IO IOBEPXHOCTH M3OJILMOHHOIO MaTepHana, JOIKHBI COOTBETCTBO-
BaTh pPa0OYMM HAINPSDKEHUSIM M YCJIOBHAM pabOTHl yCTPOWCTBA C YYETOM CBOMCTB NPUMEHEHHBIX
M3OJIALMOHHBIX MaTEPHasoB.

2.4.3 BHyTpeHHHUII MOHTAaXK.

2.4.3.1 Bech BHYTpEHHHUH MOHTaX »BJIEKTPUYECKOTO OOOPYIOBaHUS JOJDKEH OBITh BBITIOJHEH
MHOTOIIPOBOJIOYHBIM IIPOBOAOM. MOHTa)XXHbIE IPOBOAA AOJKHBI MMETh MAapKHPOBKY B COOTBETCTBHH CO
CXEMOM TOIKITIOUEHHS.

2.4.3.2 Jlna BHYTPEHHETO MOHTa)Xa paclpe/leUTeNbHBIX YCTPOICTB, MyIbTOB YNPaBIEHUS U IPYTHUX
YCTPOMCTB pacIpenesieHusi, KOMMyTallMy U T. T. JOJDKHBI IPUMEHSATHCS MIPOBOJIA MJIOLIA/IbI0 CEUEHUS He
menee 1 Mm>.

Jns cucteM ynpaBiieHHs, 3alUThl, U3MEPEHHUS MapaMeTPOB, CUTHAINM3ALMHM M BHYTPEHHEH CBA3M
JIOITYCKAETCs MPHMEHEHHE MPOBOIOB TUIOMAABI0 cedeHms He Menee 0,5 MM>.

JJ1st 57IeKTPOHHBIX M 3JIEKTPHUECKUX YCTPOHCTB PeoOpa3oBaHusl U Nepeaadn ciadblX CUTHAJIOB MOTYT
MPUMEHSTHCS MPOBOJIA TUIOIIAIbI0 ceueHus He menee 0,2 MM,

2.4.3.3 ToxoBenyIye 4acTH JOJKHBI OBITh 3aKpEIJICHbl TakK, YTOOBI OHU HE HECNIU JIOTIOJHHUTEILHON
MEXaHWYECKOW Harpy3KH; IpUYEeM HE CJIEAYyeT NPUMEHSITh BUHTBHI, BBUHUYMBAEMbIC HEINOCPEICTBEHHO B
M3OJIALIMOHHBIA Marepua.

2.4.3.4 KoHIIBI MHOTONPOBOJIOYHBIX XWJI KaOened M NPOBOAOB JOJDKHBI OBITH 00pabOTaHBl B
3aBHCHMOCTH OT THIIAa IPUMEHSIEMOTO 3a)KUMa WM JOKHBI UMETh KaOelbHble HAKOHEUHHKH.

2.4.3.5 U3onupoBaHHbIe TPOBOAA TOKHBI YKIaAbIBATHCS U KPEIHUTHCS TAaKUM 00pa3oM, 4TOObI ciocod
UX KpEIUICHWS W PACIOJIOKEHUS HE yMEHbIIAI CONPOTHUBICHHUS HM30JSLMM M OHM HE IOABEPraJuCh
TTOBPEKIEHUSIM BCIIEICTBUE DJIEKTPOJUHAMAYECKUX YCHIINN, BUOPAIUi M COTPSICEHHA.

2.4.3.6 JlomxHBI OBITH NMPHUHATHI MEPHI, YTOOBI TEMIIEPATypHhl, MOMYCTHMBIE IS W30JIMPOBAHHOTO
MPOBOJIa B HOPMAIBHBIX JKCIUTyaTallMOHHBIX YCIOBHSX WIM 32 BpPEeMs OTKIIIOYEHHS TOKa KOPOTKOTO
3aMBIKaHHs, He OBUIM MPEBBILICHBI.

2.4.3.7 IlopkmoueHHe HM30JIMPOBAHHBIX TPOBOJIOB K KJIEMMaM WM IIMHAM JOJDKHO BBINOJHITHCS
TakuM o00pa3oM, 4YTOObl B HOMHHAIBHOM paboyeM pEeXuUMe H30JILUs IPOBOAA HE MOABEPranach
BO3/ICHCTBUIO TEMIIEPATYPHI IeperpeBna.

2.4.4 CreneHb 3alIUTHI JJIEKTPHYECKOr0 000pPY10BaHUS.

2.4.4.1 B 3aBUCHMMOCTH OT MECTa YCTAaHOBKU JOJDKHO IIPUMEHSTHCS JIEKTpUIeckoe 000pyIoBaHUE C
COOTBETCTBYIOIIMM 3aIIWTHBIM HCIIONHEHHEM WM IOJDKHBI NMPHUHUMATHCS IPYTHE MEPHI IS 3allUThI
0o0opyIOBaHUS OT BPEOHBIX BIMAHUN OKpYXarolled cpenbl U 3allUTHl IEepcoHalla OT MOPaKEHUS
EKTPUUECKUM TOKOM.

2.4.4.2 MuHUMAaNbHbIE CTEHEHHM 3AIIUTHI SJEKTPUUYECKOIO OOOPYIOBaHHWS, YCTAHOBJIEHHOTO B
MOMEILEHNUAX U NMPOCTPAHCTBAX CYAHA, JOJKHBI BHIOMpaThCs corlacHo Tabi. 2.4.4.2.
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Tabnuna 2.4.4.2

HanmeHnoBaHue 31eKTpHIECKOro 000pYTOBaHUS
MecTo pacronoKeHHUsI HMEKTPUIECKOTO
oBopyaoBaHus DJeKTpHYeCcKHe Pacnipenenu- O06opynoBaHHe CBSI3U U Harpega- Cge-
MAIIIHHE, TebHBIC LIMThL,| CUTHAN3ALMHA, O0OPYIOBAHHE [ oo [
MyCKOpery- |aBTOMAaTH3allUH, YCTaHOBOYHAs
TpaHCc(hOpPMaTOpPbI nupyromas anmapatypa (sbiouareny, |CTOMHTCIBHbIE| HUKH
amnmaparypa, PO3ETKH, COCTUHUTEIILHBIC puoopsI
IyCKaTesn KOPOOKH)
[TomeleHHs: ¥ IPOCTPAHCTBA, B KOTOPBIX MOTYT Ex — Ex — Ex
(00pa30BBIBAaTHCS B3PBIBOOIIACHBIE CMECH MapoB,| (cM. 2.9, 19.2.4) (cm. 2.9, 19.2.4) (cm. 2.9,
ra3oB U IbUIM C BO3/yXOM 19.2.4)
Cyxue MOMEICHHS], CyXHe JKHIIbIE TTOMEILICHHS 1P20 1P20 1P20 1P20 1P20
XomoBOW MOCTHK, pasinopyOka 1P22 1P22 P22 1P22 1P22
CnyxeOHble NOMELICHHS, ITOMEI[CHHUS P22 P22 P22 P22 P22
pyaeBoOil MalIMHBI, OTAENEHHE XONOAMIBHBIX
MalluH (3a MCKJIIOUEHHEM aMMHAYHOTO
000pynOBaHUS), IOMEIICHHE AaBapHHHOTO
reHeparopa, KJIaJoBble OOIIEro Ha3HAYEHHS.
BydeTHble, MPOBH3NOHHbBIE TOMEIICHUS
Mammnesle U | Beime nactana 1P22 1P22 1P44 1P22 1P22
KOTEJbHEIC
moMemerns | HHKE HacTHIA P44 — 1pP44 P44 1pP44
Toctsl ynpanenus (cyxue) 1P22 P22 P22 P22 P22
3aKpbITbIC TOMEMICHUS s 1P44 1P44 1P44 1P44 1P44
cenapaTopoB
Iomelenus 1 MPOCTPaHCTBA, 1P44 1P44 1P44 1P44 1P44
3aIUIICHHbIe CTAaI[IOHAPHON
CHUCTEMOIl IIOXKapOTyIICHHS
MECTHOTO TIpHMCHEHHs '
OxuyaxxjaemMbple MOMEIIEHHs, KaMOy3bl, 1P44 1P44 1P55 1P44 1P44
IpaveyHble, BAaHHBIC U JyIICBBIC
ITomemenust nnus oO6pabOTKH NPOLYKTOB IP55 1P55 1P55 IP55 1P55
IPOMbICTa°, TYHHENH BaJOIPOBOIOB, IPY30-
BBIC TPIOMBI
OTKpBITEIE ATyOBI IP56 1P56 1P56 1P56 1P56
'TIpu ycTanoBKe 271eKTpo06OpyI0BAHHS B MPHICTAIOMHUX 30HAX, He TIOABEPKEHHBIX IPAMOMY BO3ICHCTBHIO CHCTEMBI, IO COTTACOBAHMIO
¢ Perucrpom, MoxeT ObITh JomynieHa Oojee HH3Kas CTEHEHb 3alUTHl NMPU YCIOBHH HPHHSTHS COOTBETCTBYIOIIMX MEp 3alllUThI
9IEKTPo0OOpynoBaHus (YCTAHOBKA JOMOIHUTEIBHBIX 3aKPBITHH U GHIBTPOB MPUTOYHOH BEHTHIIALHY, 3AIIUTHBIX JKPAaHOB M T.IL).
J171s1 D7IeKTPUIECKOro 000pyIOBaHs, yCTAHABIMBAEMOIO B IOMEIIECHHSX JUIsl 00pabOTKH MPOAYKTOB HPOMBICIIA H JI0BA, PEKOMEHIYeTCsI
JIOIIOJIHUTENbHAS 3all[UTa JUI BOSMOXHOCTH €T0 CaHHUTapHO-THIHEHHYECKOH 00paboTKH 3a00pTHOH BOIOM.
IIpumeuganue. Ecmu obonouka obopynoBanus He obecreunBacT TpeOyeMOl CTEIEeHH 3aIlUThI, CIeAyeT IPUMEHSATh HHbIE METOMBI
WM MHOE PACIIOJIOKEHUE 000pYIOBaHUs 11 00ECIEUEHUS CTENICHHU 3allUThl, TpeOyeMoii B TabiuLe.

2.5 3AIIIMTHBIE 3A3EMJIEHAS HETOKOBEJIYIIIMX METAJIJIMYECKAX YACTEX

Mertamdeckue KOpIryca JJIEKTPHYECKOro o0opymoBaHHs, pabOTaroIiero Hpu HaNpsHKEHHH, Tpe-
BEITIIAIOIIEM Oe30TacHoe, W He 001amaromero JBOWHON WM yCHIICHHOW W30JAIUEH, JTOJDKHBI HMETh
3a3eMIISTOIIMH 3aKUM, 0003HAUCHHBIH CUMBOJIOM .

B 3aBucuMoOCTH OT Ha3HaYeHHS SIEKTPUYESCKOTO OOOPYIOBAHHS JIOJKHA OBITh MPEAYCMOTPEHA BO3-
MOYKHOCTb 3a3eMJICHHSI BHYTPH WJIM CHApy>KH KOpITyca.

2.5.1 YacTu, noaJie;kainiue 3a3eMJIeHHUIO.

2.5.1.1 Metamn4ecKkie 4acTH 3JIEKTPUIECKOTo 000pyI0BaHMsL, K KOTOPHIM BO3MOXKHO ITPUKOCHOBEHHNE
BO BpeMsl SKCIUTyaTallid W KOTOpPHIE B CiIydae IOBPEXKICHUS M3OJISIIIUM MOTYT OKa3aThCsi MOJ
HanpsDKeHHeM (32 HCKITIOYEHUEM YKa3aHHbIX B 2.5.1.2), MOIKHBI UMETh HAIEKHBIH DIIEKTPHUUYECKUH
KOHTAKT C YacThI0, CHAOKCHHOM 3a3EMIISTIFOIIMM 3aKHMOM (CM. Takke 2.5.3).

2.5.1.2 3amuTHBIE 3a3eMIIeHHS HE TPEOYIOTCS IS CIEAYIONINX BHIOB 000PYIOBaHUS:
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.1 anexTpudeckoro o00pya0BaHUs, MUTAEMOTO TOKOM 0€301acHOTO HaIpsHKEHUS;

.2 DIEKTPUIECKOTO 000PYIOBaHUS, HMEIOIIETO TBOMHYIO MM YCHIEHHYIO W30JIALHNIO;

.3 MeTanIMyecKuX dYacTed JIIEKTPUYECKOTO OO0OpyIOBaHUS, 3aKPEIJICHHBIX B H30JSIIHOHHOM
MaTepualie WM MPOXOISAIIMX CKBO3b HEr0 M H30JIMPOBAHHBIX OT 3a3€MJIEHHBIX M HaXOISIIMXCS IOJ
HanpspKeHUEM 4YacTed TakuM 00pa3oM, YTO B HOPMAIBHBIX pabOYMX yCIOBUSX OHH HE MOTYT OKa3aThCs
MOl HANPSXKEHUEM HIIM CONPUKACATHCS C 3a3€MIICHHBIMHU YaCTSIMU;

.4 KOpHyCOB MOJIIMIHUKOB, H30JUPOBAHHBIX C LEJIbK NPEJOTBPAILECHUS HNPOTEKAHUS
MUPKYISIIUOHHBIX TOKOB;

.5 1moKoJel maTpoHOB M KPETEXHBIX AIEMEHTOB JIIOMUHECIIEHTHBIX JaMIl, adaXypoB M OTpakaTeneil,
KOXKyXOB, MpPHUKPEIJIEHHBIX K MaTpOHaM MM CBETHJIbHUKAM, H3TOTOBIEHHBIM M3 M30JALHUOHHOTO
MaTepuasa Wid BBUHYEHHBIM B TaKOW MaTepual;

.6 KpemneXXHBIX JIEMEHTOB KaOellei;

.7 IS OAWMHOYHOTO MOTpebuTens ¢ HampshkenumeM g0 250 B, monyuaromero muTaHue oOT
paszienuTensHoro Tpancdopmaropa.

2.5.1.3 Dkpanupymomnme 000JI0YKA U METaITNYecKass OpOHs KaOelnei MOMKHBI OBITh 32a3€MIICHBI.

2.5.1.4 Bropuunble 0OMOTKH BCEX M3MEPHUTEIBHBIX TPAHCPOPMATOPOB TOKA M HANPSHKEHUS JOKHBI
OBITH 3a3€MIICHBI.

2.5.2 3azeMileHHe AJIOMHHHEBBIX KOHCTPYKIHUH HA CTAJBHBIX CylaxX.

Hanctpoiiku U3 CIulaBoB allOMMHHUSA, NPUKPEIUIEHHBIE K CTalbHOMY KOpITyCy CYIHA, HO H30JIH-
pOBaHHBIE OT HETrO, JOJDKHBI 3a3€MIISITbCSI HE MEHEE YeM JBYMS CIEUUANIbHBIMU MPOBOAHHKAMH, HE
BBI3BIBAIOLUMU 3JIEKTPOIUTUYECKON KOPPO3UM B MECTE€ MX COCAMHEHUU C HAACTPOMKOH U KOPILyCOM.
[IpoBomMMOCTh Ka)KAOTO MPOBOAHHKA JTOJDKHA OBITH HE MEHEE SKBHBAJEHTHOW MPOBOANMOCTH METHOTO
npoBofa cederneM 16 mm?. Takue 3a3eMISIONIME COGIMHCHHS JOJKHBI YCTAHABIMBATECS B PA3HBIX
MecTax Mo HepUMETPY HAACTPOUKHU, OBITh JOCTYIHBI JUII OCMOTpPa M 3aIIUIICHBI OT MOBPEKACHHM.

2.5.3 3azemusiommue 3a;KUMbI U IPOBOJIHUKH.

2.5.3.1 Kpenurenue 3a3eMIISIFOIIMX POBOTHUKOB K KOPITYCY CYZIHA JOJDKHO OBITH BBIITOITHEHO OONTaMU
JMAMETPOM He MeHee 6 MM; JUISi KPEIUICHHs MPOBOIOB IUIOMIABI0 CEUCHHS 10 2,5 MM’ JOMYCKAIOTCS
OONTHI TUaMETPOM 4 MM, a IS IIPOBOJIOB TUIOIIAABIO CeUeHUs 10 4 MM — GOITBI JIUAMETPOM 5 MM. DTU
OOJITBI HE TOJDKHBI MCIIOIB30BAThCS I APYTHX LENeH, KpoMe KPeruleH sl 3a3eMIISIOIINX TPOBOAHUKOB.

Bontel, BBUHYMBaeMbIe B MaTepuall 0e3 Taek, JOJDKHBI OBITh U3 JIATYHU WU U3 JIPYTOr0 KOPPO3HUOHHO-
CTOMKOI0 Marepuaia.

MecTo Kopryca, K KOTOpOMY IPUCOEIMHIETCS 3a3eMIISIOIINH IPOBOAHUK, JOIDKHO OBITH 3aUUIIIEHO 10
MeTalljla U HaJeKHO 3alllUIIEHO OT KOPPO3UH.

2.5.3.2 CraumoHapHOe 3JEKTpUUeckoe 0OOpyAOBaHHE IOJKHO OBITH 3a3eMJICHO C IOMOIIBIO
HAPY>KHBIX 323€MIITIONIUX MPOBOJHUKOB FUTU JKWIIBI 323€MIICHUS B MUTAIOIIEM Kadele.

IIpu wcrionp3oBaHWW Ui 3a3eMIICHHSI OJHOW W3 JKWJI TMHUTAIOMIETO Kalelss OHa JIOJDKHA IPUCOe-
TUHATBCA K 3a3€MJICHHOM 4acTh 00OpyIOBaHHS BHYTPH €ro KOpITyca.

Jomyckaercs He NPUMEHATH CIEUUATbHOTO 3a3eMJICHHS C TOMOIIBI0 HAapyKHBIX 3a3eMIISIOLINX
MIPOBOHUKOB, €CJIM yCTaHOBKA 000pyI0BaHMsI 00eCIieunBaeT HaIe)KHBIN IIMEKTPUICCKUH KOHTAKT MEXKIY
KOPILycOM 00OpYIOBaHHS M KOPILYCOM CyIHA BO BCEX 3KCIUTyaTaALIMOHHBIX YCIOBHSX.

s 3a3emiieHus, BBIIOJHSAEMOTO HAapy>KHBIM 3a3€MIISIIOIIMM HPOBOIHUKOM, JTOJIKHBI MPUMEHSATHCA
MEJHbIE MPOBOJHUKH. MOXHO TaKK€ INPUMEHATh INPOBOJHUKUA M3 JPYroro KOPPO3UOHHO-CTOMKOIO
MeTajula, HO TMPH YCJIOBUH, YTO MX COIPOTHUBJICHHE HE OyHeT MPEBHILIATh CONMPOTHUBICHHS TpeOyeMoro
MEHOTO MpoBOMHUKA. [1oMmans ceueHnss MEIHOTO 3a3eMIISIONIEr0 MPOBOJHIKA JOKHA OBITh HE MEHEee

yKa3aHHOU B Tabm. 2.5.3.2.
Tabnuna 2.5.3.2

TInommans ceueHust KUIbI Tlnomans cedeHus 3a3eMISIONIETO MPOBOJHUKA CTAOHAPHOTO 000PYIOBaHUS, MM?, MHHHMaJIbHAsI
Ka0ens, NPUCOCANHEHHO!
K OTpeGHTENIO, M2 OIHOIPOBOJIIOYHOTO MHOTOTIPOBOJIOYHOTO
o 2,5 2,5 1,5
2,5— 120 1/2 mmomany cedeHus: NPHCOSIHHEHHOMN XKUIBI Kabersi, Ho He MeHee 4
Csorie 120 70
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J1ns1 3a3eMIIeHus, BBITONHIEMOIO CIIELHATBHON KUJIOH MUTAIOIIETO Ka0es, IIOMA b CEUCHUS DTOM KU
JIOJDKHA OBITh paBHA HOMHHAJIBHON IIOMIAMN CEUYCHHS JKWIIBI IHTAIONMIETO Kabems — I Kalenei
IIOMAABI0 ceueHns 10 16 MM W, 1O KpaiiHeil Mepe, paBHA 1/2 IUIOMAM CEUCHHMS HKIIIbI MUTAOIIErO
kabems, HO He MeHee 16 MM® — s kabemeif miomansio cedenms Gomee 16 mm>. Ilpm sTOM
CONPOTHUBIICHUE 3a3€MJICHUSI HE HOJKHO mpeBbimarh 0,4 Owm.

2.5.3.3 3azemiieHHE MEPEBHKHBIX, ChEMHBIX U TIEPEHOCHBIX MOTPEOUTENeH MOKHO MPOU3BOJAUTHCS
gepe3 3a3eMJICHHOE THE3O INTEINCEILHOW PO3ETKH MU APYToe 3a3eMIICHHOE KOHTAKTHOE YCTPOHCTBO U
MEIHYIO 3a3eMJISIONIYI0 KTy THTAromiero ruOkoro kabens. [lmomanas cedeHUs 3a3eMIISIONIEH SKUIIBI
JIOJDKHA OBITHL HE MEHEE HOMUHAILHOM IIIOIIAAN CEUEHHUSI KBl ITUTAIOIIETr0 THOKOT0 Kabemst AIst Kabeei
cedeHneM 10 16 MmM> 1, 110 Kpaiineit Mepe, paBHa 1/2 TUIOIIAIM CEYCHHUS MUTAIOIIETO THOKOTO Kabessi, HO
He MeHee 16 MM> — 1A Kaberel mwionanaelo ceueHus ooinee 16 MM>.

2.5.3.4 IIpoBOMHUKH W MBI, 3a3eMJISIONTHE 00OPYIOBaHUE, MOJDKHBI OBITh HEOTKITFOUAEMBIMH.

2.5.3.5 3azemiieHue DKpaHUPYIOMHUX O00OJOYEK M MeETalTMdeckolt OpoHHM Kabeled ITOKHO
BBITIONTHATHCS OJHUM M3 CJIETYIONINX CIIOCOOOB:

.1 MegHBIM 3a3eMIISIONIMM IIPOBOAOM IUIOIIAJLI0 CEYeHUs He MeHee 1,5 MM® — i kaGesteit
IUIOLIAALI0 CEYEHUS KWIBI 10 25 MM> ¥ He MeHee 4 MM® — U1 Kalenell IUIOMaIbI0 CEYECHUS >KUIIbI
Gonee 25 Mm%

.2 TIyTeM COOTBETCTBYIOIIETO KPEIJIEHHs OPOHU WJIM METAJUINYEeCcKOoil 000I0UKH K KOPITYCY CY/IHa;

.3 npy OMOIIU KOJEll, HAXOASIIUXCS B KaOCNBbHBIX CAIbHUKAX, NPU YCIOBHHU, YTO OHH SIBISIOTCS
KOPPO3UOHHO-CTOMKHMH, XOPOIIO TMPOBOISIIUMHI U YIIPYTHMHU.

3a3eMileHHe JOJDKHO BBIIOIHATHCS Ha OOOMX KOHIAX KaOeJieH, 3a MCKIIIoUeHueM Kabejlel KOHEUHBIX
OTBETBJICHHBIX IICTICH, KOTOPHIC JOIMYyCKACTCS 3a3€MJISTh TOIBKO CO CTOPOHBEI MUTAHUSA. DKPAHHPYIOIIHEC
000JIOYKH U METaJTMUecKas OpOHsS KaOeneil MOTyT 3a3eMJISThCS JAPYTHMM OJXOOpPEHHBIM CIOCOOOM, €CITU
3TH CNOCOOBI HE MPHUBOIAT K HapYyLIEHUIO PabOThl YCTPOUCTBA.

2.5.3.6 HapyxHble 3a3eMIIsIONINE POBOJIHUKA JTOJDKHBI OBITh JOCTYITHBI JUIsl KOHTPOJIS M 3aIIUIICHBI
OT OCITA0ICHUS U MEXaHHYCCKHUX TTOBPCKICHHM.

2.6 MOJIHUE3AIIIUTA

2.6.1 O6uue TpeGoBaHuUAA.

2.6.1.1 Cyma moimkHBI OBITH OOOPYNOBaHBI MOJIHHUE3AMUTHBIMHA yCTPOMCTBAMH, 3allUIIaeMasi 30Ha
KOTOPBIX JTOJDKHA TIEPEKPhIBATh BCe 000PYIOBaHUE, TPEOYIOIIEee MOIHUE3AIIUTHI.

2.6.1.2 Cyna, Ha KOTOPBIX BTOPUYHBIE NMPOSABICHHUSI MOJHUM MOTYT IPUBECTH K MOXapaM U B3pbIBaM,
JTIOJDKHBI UMETh YCTPOMCTBAa MOJIHUE3AIIUTHOTO 3a3€MIICHUS, UCKITFOUAIOIINE BO3MOXKHOCTh 00pa3oBa-HUS
BTOPUYHBIX HCKPEHUIA.

2.6.1.3 MonHue3amuTHOE YCTPOUCTBO JOIKHO COCTOSTh M3 MOJIHUEYJIOBUTENS, OTBOASAIIETO MPOBOJA
¥ 3a3emiieHHs. Ha MeTaummueckmx Maurax JOMYyCKAaeTCsl HE YCTaHABIMBATh CICIUATbHBIC MOJHUE-
3alIUTHBIE YCTPOICTBA, €CITU KOHCTPYKTHUBHO MPEAYCMOTPEH HAACKHBIN SJIEKTPHUUECKUI KOHTAKT MAUTHI C
METaJUIMYECKUM KOPILyCOM CyIHA WM C MECTOM 3a3€MJICHUSL.

2.6.2 MoJiHUEeYyJI0BUTE/Ib.

2.6.2.1 Ha Metaummueckux cygax B Ka9eCTBE MOJIHUEYIOBHTEIEH CEeIyeT MCIOIh30BaTh COOCTBEH-
HbIE BEPTUKAIBHO NPOTHKEHHBIC KOHCTPYKIMM: MAuThl, IOJYyMAayThl, HAACTPOUKH U T.I., €CIHU
MPEeyCMOTPEH HAJEKHBIH DIIEKTPUUECKUH KOHTAKT TaKMX KOHCTPYKIUH C METALUTUYECKHM KOPITyCOM
CynHa.

JlomomHUTENTEHBIE MOJTHACYJIOBUTEIN JTOJDKHBI IPUMEHATELCS TOIBKO B TEX CIydasx, KOTAa COOCTBEH-
HBIC JIEMEHTHI KOHCTPYKITMH HE 00€CTIEINBAIOT MOJTHUE3AIITUTY.

2.6.2.2 Ecnu Ha TOme METAJIMYECKOW MayThl YCTAHOBJICHO DJIEKTPHUYSCKOE O0OPYIOBAaHUE, JOIDKEH
OBITh MPETYCMOTPEH HAJIE)KHO 3a3E€MIICHHBIH MOJHUCYJIOBUTEID.

2.6.2.3 Ha kxaxxmoif MauTe WM CTEHBI'e, U3TOTOBJIICHHON M3 HEMPOBOAIICTO MaTepHalia, JOJKEeH ObITh
YCTAHOBJIEH HAJEKHO 3a3€MJICHHBI MOJIHUEYJIOBUTEIb.
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2.6.2.4 MonHUEYIOBUTENh JIOJDKEH OBITH W3rOTOBJIEH W3 NpyTa JAUaMETpOM He MeHee 12 mMMm. B
KadecTBE MarepHalia MpyTa MOTYT NMPUMEHATHCS MEIb, MEIHBIC CIUIABBI WM CTalb, 3alTUIICHHAS OT
KOppo3uu. [ alfOMHUHUEBHIX MAYT JOJKCH MMPUMEHSTHCS ATIOMHUHUEBBI MOJHUCYIOBHUTEIb.

2.6.2.5 MONTHHEYIOBUTENb JOJKCH KPETHUTHCS K MauyTe TaKUM 00pa3oM, 4ToObI OH BO3BBIIIANICS HAT
TOIIOM MauThl WJIH JIFOOBIM YCTPOWCTBOM, HaXOSIIIUMCS B TOIE Ma4Thl, He MeHee 4yeM Ha 300 mm.

2.6.3 OTBOOsSIIIUIT TPOBOA.

2.6.3.1 OTtBOAAIIMKA TTPOBOJI JOHKEH M3rOTaBIMBATHCS U3 MPYTa, MOJOCHI WM MHOTOIPOBOJIOYHOTO
MPOBOJA TUIOMIANLI0 cedeHMs He MeHee 70 MM IIpU TIPUMEHCHUN MEIW WIN €€ CIUTAaBOB M HE MEHEe
100 mm? P TIPUMEHEHUU CTaH, MPUYEM CTAIBHON OTBOISIIUN MPOBOJ JOJDKEH OBITH 3alUIICH OT
KOPpO3UHU.

2.6.3.2 OTBonAIIME MPOBOAA JOJKHBI MPOKJIAABIBATHCS MO HAPY>KHOM CTOPOHE MAyT M HAJACTPOEK C
HaUMCEHBIITUM YHCJIOM H3THO0B, KOTOPHIE ITOJDKHBI OBITH IIABHBIMH C BO3MOXKHO OOJIBIITUM PaTHyCOM.

2.6.3.3 OtBomsame MpoBOma HE JOHKHBI TPOXOMWUTH Yepe3 B3PBIBOOMACHBIC IPOCTPAHCTBA M
IIOMEICHUS.

2.6.3.4 Ha cynax ¢ HeMETaJLIMYECKUM KOPIIyCOM OTBOIAILIMHI MPOBOJ MOJHUE3ALIUTHOIO YCTPOHUCTBA
clemyeT MPOKIaAbpIBaTh Ha BCEM €ro IMyTH (BKIIIOYAsl COCTUHEHHE C 3a3eMIICHHEM) CaMOCTOSITEILHO, HE
MTOJICOSANHSSI K IMMHAM 3allTUTHOTO U pabodyero 3a3eMIICHUI.

2.6.4 3azemJieHne.

2.6.4.1 Ha KOMIO3HUTHBIX CyJaX B Ka4eCTBE 3a3€MJICHHS MOXET NPUMEHATHCS METAJUTMUECKUMN
(opIITeBEHh WU JPyTHe METAJUIMYECKUEe KOHCTPYKIIMH, IMOTPYKEHHBIE B BOIY BO BCEX YCIOBHUSAX
IJIaBaHMS.

2.6.4.2 HeobOxomuMo TpemXyCMOTPETh YCTPOMCTBA, OOECIICUMBAIONINE IOICOCAMHCHUE 3a3EMIICHUS
MOJIHHAE3AIIUTHOTO YCTPONCTBA WM CTAIBHOTO KOpITyca CydHA K 3a3eMJICHUIO Ha Oepery, Korja CYIHO
HAaXOAMTCS B JOKE WM Ha CTaimelie.

2.6.4.3 Ha cygax ¢ TOKOHENPOBOISIIMM KOPIYCOM 3a3€MJICHHE JOJKHO BBIIOJIHSATHCS CONMAacHo 1.2
(cm. ompenenenne «Kopmyc cymHay).

2.6.5 CoenuHeHUs] B MOJHHE3ALIUTHOM YCTpoiicTBe.

2.6.5.1 CoenuHeHUsT MEXIy MOIHUCYIOBUTEIEM, OTBOJSIIMM IPOBOJAOM M 33a3¢MJICHHEM JOJKHBI
BBITIOJIHATHCS CBAPKOW MIJIM OOJITOBBIMH 32)KUMaMH.

2.6.5.2 [1nomaap KOHTAaKTHOH MOBEPXHOCTH MEXK]Ty OTBOASIIIUM IPOBOJAOM M MOJIHUEYIIOBUTEIEM HITH
3a3eMJICHHEM IOJDKHA OBITh HE MeHee 1000 MM>.

CoequHSIOmHKE 3aKUMbBl M COSAUHHUTENbHBIE OOJITHI JOMKHBI OBITh M3TOTOBJIEHBI U3 MEIM, MEIHBIX
CIUJIAaBOB WJIM CTAJld, UMEIOIIEH 3aIHUTy OT KOPPO3HUHU.

2.6.6 YcTpoiicTBa MOJHHE3AIUTHOTO 3a3eMJIeHHS.

2.6.6.1 MonHue3alUTHOMY 3a3eMJICHUIO, YKa3aHHOMY B 2.6.1.2, mojuiexkaT M30J1HpOBaHHBIE METal-
JTUYeCKHe KOHCTPYKIHHU, TOIBM)XHBIE COEAMHEHUS, TPyOOIPOBOMBI, SKpaHBl ANEKTPHUECKHX CEeTed W
JUHUHN CBSI3H, Y3JIBI BBOZIA BO B3PBIBOOTIACHBIC TIOMEIIICHUSI.

2.6.6.2 TpyOompoBonsl uisi HEYTEMPOAYKTOB, a TAK)Ke BCE MPOUYME TPYOONPOBOMBI, CBA3AHHBIE CO
B3PBIBOOIIACHBEIMU MOMEIICHUSMH U PACIION0KEHHBIC HA OTKPBITHIX yUaCTKAX NaTyObl MM B TIOMEIICHUSX,
HE UMCIOIINX 3JICKTPOMAarHUTHOTO SKPAaHUPOBAHHUS, JOJDKHBI 323€MIIATHCS. HA KOPIIYC CyIHA He Oolee yeM
yepe3 Kaxaple 10 M 1o anuHe.

TpyOomnpoBoabl, pactojioKeHHBIC Ha mamy0e, e BO3MOXKHO TOSBIICHHE B3PBIBOOIACHBIX Ta30B, HE
CBSI3aHHBIC CO B3PBHIBOOMACHBIMU MMOMEIICHHUSIMH, JOJDKHBI 3a3EMIIAThCS HA KOPITYC Cy[HAa He Ooliee dyeM
yepe3 kaxaplie 30 M o JIMHE.

2.6.6.3 Merajuinyeckde YacTH, HAXONAIIHECS BONHM3W OTBONAIIMX IIPOBOJOB, JOJIKHBI OBITH
3a3eMJICHBI, €CIM OHH HE pACIONIOXKEHBI Ha 3a3eMJICHHBIX KOHCTPYKITUSAX WU HE HWMEIOT HWHOTO
METaJUIMYECKOTO KOHTaKTa C KOPITyCOM Cy[AHA. YCTPOMCTBA WJIM METAJUTMYECCKUE YACTH, HAXOMSIIHACCS
Ha paccrossHuu 70 200 MM OT OTBOJSIIMX MPOBOJIOB, IOJKHBI OBITh COSTUHEHBI C OTBOJASIIUM HPOBOJOM
TakuM 00pa30M, YTOOBI MCKIFOYaIach BO3MOXKHOCTh O0pa30BaHMs BTOPUYHBIX HCKPEHUIMA.

2.6.6.4 Bce coeqriHEHUS 3JIEMEHTOB 3a3eMJICHHSI JOJKHBI OBITh IOCTYITHBI TSI KOHTPOJISI M 3AIIUIIICHBI
OT MEXaHMYECKUX MOBPEKICHUI.
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2.7 PASMEIIEHHUE 2JIEKTPUYECKOI'O OBOPYJIOBAHMUS

2.7.1 Dnektprdeckoe 000pyIOBaHHE NOJKHO YCTAaHABIHMBATHCS TaKUM 00pa3oM, YTOObI ObUT oOecrieyeH
YAOOHBIN JOCTYN K OpraHaM YIpaBlIeHHS W KO BCEM YacTsM, TPEOYIOIMM yX01a, OCMOTPa M 3aMEHBI.

2.7.2 DnexTpudYecKue MaIlWHBI ¢ TOPU3OHTAIHHBIM BajOM JOJDKHBI OBITH YCTaHOBJIECHBI TaK, YTOOBI
BaJI pacroaraics napauielbHO THaMeTPAITbHOM TTOCKOCTH CyJHA. YCTaHOBKA MAIIMH C PACIIOIOKEHAEM
BaJla B OPYIroOM HAIIPABJICHHUU OONYCKACTCA TOJBKO B TEX ClIydasX, €CJIIM KOHCTPYKOHUSA MalluH
obecreunBaeT e HOpMaIbHYIO pabOTy ¢ TAKUM PACIOJIOKEHUEM U B YCIOBUSAX, YKa3aHHBIX B 2.1.2.2.

2.7.3 Dnextpuueckoe 00OpyIOBaHHE, OXJAXKIAEMOE BO3AYXOM, JOJDKHO pAaclojararbcs TaKUM
00pa3oM, 4TOOBI 3200p OXJIAXKIAIOIIETO BO3/AyXa HE MPOU3BOAMIICS U3 JIbSUT MU JPYTUX MECT, B KOTOPHIX
BO3IyX MOXET OBITh 3arpsA3HEH BEUIeCTBAMH, BPEIHO NEHCTBYIOIINMHU Ha U3OJISIHIO.

2.7.4 Dnektpuueckoe OOOPYIOBAaHHME, YCTAaHOBJICHHOE B MECTax, TJE HMEIOTCS BUOpanmud u
cotpscenus (Ooinee cuibHBIC, YeM ykazaHHble B 2.1.2.1), KOTOpble HEBO3MOXKHO YCTPAHHTh, JOJKHO
UMETh KOHCTPYKIHUIO, OOECIEUMBAIONIYI0O HOPMAaJbHYIO €ro paboTy B OTHX YCIOBHAX, WIH JOJKHO
YCTaHABIMBATHCS HA COOTBETCTBYIOIINX aMOPTHU3aTOpax.

2.7.5 Dnekrpudeckoe 00OpYyIOBaHUE JOJDKHO KPETHUTHCS TaKUM 00pa3oM, 4TOOBI HE yMEHbINAIAch
MPOYHOCTh U HE HApyIIaJach HETMPOHHUIIAEMOCTh MaIy0, mepebopoK U OOIIMBKH KOpITyCa.

2.7.6 Dnextpuueckoe 00OpyIOBaHHE HE JODKHO YCTAHABIMBATHCS B IMOMEIIEHHAX, B KOTOPBIX
XpaHATCS B3pBIBYATHIC BEUIECTBA. TakKue MOMEIICHHUS JOKHBI OCBEIIATHCS CBETHILHUKAMH, YCTaHOB-
JEHHBIMH B CMEXHBIX B3pPHIBOOE30MACHBIX MOMENIEHUSIX. ECIM 3TO HEBO3MOXKHO, JJIEKTPUYECKOE
O60py210BaHI/Ie JOJIPKHO OBITh TaKOWU KOHCTPYKIIUHM W HCIIOJIHCHUA, 4TOOBI HCKIIIOYUTH BO3MOKHOCTH
BO3TOpaHusAa WKW B3PLIBA.

2.7.7 Ecnu Kopryca 3JeKTPHYECKOr0 000pyJ0OBaHHSI BHIITOJIHEHB U3 MHOTO Marepuaia, 4eM KOHCTPYK-
[IUU, HA KOTOPHIX OHHM yCTAHOBIEHBI, TO B CIIy4ae HEOOXOIUMOCTH JIOJKHBI OBITH TPUHSATHI MEPBI JJIs
WCKJTFOUEHUSI AIEKTPOITUTHIECKON KOPPO3HH.

2.8 CHEHUAJIBHBIE DJIEKTPUYECKHUE NOMEINEHUA

2.8.1 /[IBepu crenMaNbHBIX JJIEKTPUYECKUX IOMENIEHUH OJDKHBI 3aKpbIBaTbCsl Ha 3aMOK U
OTKPBIBATLCS HAPYXKY.

Ecnu nBepr BBIXOIST B KOPUAOPHI U TIPOXOABI KWIIBIX U CITYKEOHBIX ITOMEIICHHH, JOITYCKAeTCsl, YTOOBI
OHU OTKPBIBAJIUCH BHYTPb IIPU YCIIOBUU YCTAHOBKHU OTPAXAECHUNA M ynopos. Ha nBepsx N0/bKHA HAXOAUTHCS
MpeocTeperaronias Haamchk. M3 moMenenns qBepu TOKHBI OTKPBIBAThCS 063 MPUMEHEHUs KITIo4a.

2.8.2 CriennanpHbIe 2JIEKTPUYECKUE TIOMEIEHUS He JOJDKHBI OBITh CMEXHBIMH C IUCTEPHAMH BOCILIA-
MCHAIINXCA )KHHKOCTeﬁ. Ecmm JaHHOC Tpe6OBaHI/IC KOHCTPYKTHUBHO HEBBIIIOJITHUMO, OJOJIXKHBI OBITh
IMPUHATBL MEPbI, HCKIIIOYAOIMUE BO3MOXHOCTL IIOIIadaHUA BOCHJIEIMGH;IIO].[IGIZCSI KHUIKOCTH B J3THU
MOMEILICHUA.

2.8.3 He nomyckaercs yCTpOMCTBO BBIXOAOB, OTKPBIBAIOIINXCS WJUTFOMUHATOPOB U APYTUX OTBEPCTUH
W3 CHeNHaJIbHBIX AIIEKTPUYECKUX MTOMEIICHNH BO B3PHIBOOIIACHBIC TIOMEIIEHUSI H TTPOCTPAHCTBA.

2.8.4 B crenuangpbHBIX DJIEKTPUUSCKAX ITOMEIIECHUSAX, B IPOXOAaX W MecTax OOCTY)KUBaHUSI IPHU
YCTAaHOBKE J3JICKTPHUYCECKOI'O O60py,[[OBaHI/I$1 OTKPBITOT'O MCIIOJHCHUSA JOJIKHBI YCTAHABIIMBATHCA IMOPYYHHU
13 U30JIMOHHOTO MarepHara.

2.9 JIEKTPUYECKOE OBOPYJIOBAHUE B3PBIBO3AIIUINEHHOI'O UCIIOJIHEHUA

2.9.1 TpeOoBaHuS HACTOSILEH INaBBl OTHOCATCS K OOOPYZOBaHUIO, KOTOPOE YCTaHABIMBAETCS Ha
CyllaX, B 3aKpBITHIX M IOJY3aKPhITHIX HOMEIICHUAX M IPOCTPAHCTBAX, B KOTOPHIX MOT'YT 00pa30BBIBATHCS
B3PBIBOOIIACHBIE CMECH I1apOB, I'a30B U IBUIH C BO3LYXOM.
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K Takum nomemieHusiM 1 IPOCTPAHCTBAM OTHOCSTCS MaJsIpHbIC, (JOHAPHBIE (11 MacIsTHBIX (hOHApEid),
MOMEIICHNS JUIA XpaHeHHs 0aJUIOHOB ¢ BOCIUIAMEHSIOMIMMCS Ta30M, aKKyMYIISITOPHBIE U TIOMEIIECHUS, B
KOTOPBIX HAaXOJATCS IIMCTEPHBI, MEXaHU3MBI M TPYOOIPOBOABI IS BOCIUIAMEHSIOLINXCS JKHIKOCTEH C
Temreparypoit Benbiku 60 °C u HUXe.

JononHuTenbHble TpeOOBaHUS K YCTaHOBKE 3JICKTPHUYECKOTO OOOPYHOBaHUS Ha HEPTEHAIMBHBIX
cynax npuBeneHsl B 19.2; Ha cymax Juisi MepeBO3KH TPAHCIIOPTHBIX CPEACTB C TOIUIMBOM B Oakax — B 19.3;
Ha cyJax, NMepeBo3sAluX onacHeie rpy3sl — B 19.11.

2.9.2 B3phIBO3aNTUIICHHOE HWCIIOTHEHUE 000pPYIOBAHMS JOKHO OBITH IMOATBEPKIACHO CBUICTEIIBCT-
BOM, BbIIaHHBIM KOMIIETEHTHOW OopraHu3anueil. /[Jig mpoCcThIX AMEeKTPHUECKUX aIlnapaToB U KOMIIOHEHTOB,
ykazaHHbIX B 19.2.4.1.2 m 19.2.4.2.3, cBUAETENbCTBO KOMIETECHTHOH OpraHU3allid B OO0JaCTH
B3PBIBO3AIIUINEHHOCTH He Tpedyercs. Hammuue moaTBep AeHNsT H3TOTOBUTENS O COOTBETCTBUH U3JICIHUS
craggapraMm MOK 60079-11 u 60079-0 (Wi aHAJIOTMYHBIM HAIMOHAJIBHBIM CTaHAApTaM) SBISICTCS
JTIOCTaTOYHBIM.

2.9.3 Bo B3pHIBOONACHBIX IOMEMIEHHSIX W TPOCTPAHCTBAX MAOMYCKAeTCs YCTaHABIMBAThb DJIEK-
TpUYECKOe OO0OpYIOBaHWE TOJBKO B3PHIBO3AIIMIIEHHOTO WCIOIHEHHs] C YPOBHEM B3PBIBO3AIIUTHI,
COOTBETCTBYIOIIMM KaTe€ropyu ¥ TpyIIe HanOoJiee OMacHOW ra30BOM CMecH:

.1 s manspHeIX momemeHnit — noarpynna 1B, temneparypusiii kinace T3 (cm. taxke 2.9.16);

.2 momereHus Uit 6aoHoB ¢ razoM — noarpynma IIC, temneparypHsiii kinace T2;

.3 akxkymynsatopasle — noarpynmna IIC, Temneparyphsiit knacc T1;

.4 TIOMEUIeHHs, B KOTOPBIX HAXOAATCS LMCTEPHBI, MEXaHU3MBI M TPYOONPOBOIBI JJs BOCILIA-
MEHSIOIUXCS JKUIKOCTEH ¢ Temmeparypoi Bemblmky 60 °C u Hbke — moarpynma [1B, TemmepaTypHbIid
kmacc T3.

YcTaHoBKa BUOPATOPOB HXOJIOTOB U X Kabeneil nommkHa orBeuarsh TpeboBanusam 3.7.4 u 3.8.3 wactu V
«HaBuranuonnoe obopynoBanue» IlpaBui mo 000pyAOBaHHUIO MOPCKUX CYIOB, a YCTaHOBKA 3JIEKTPO/BU-
rarenell BEeHTWISATOPOB B MOMEIIEHUSIX, TPUCIIOCOOIEHHBIX ISl IEPEBO3KU B3PBIBOONACHBIX T'PY30B, —
tpeboBanusaM 12.7.4 gactu VIII «Cuctemslr 1 TpyOOIIPOBOIBD.

2.9.4 B noMemeHus X, B KOTOPHIX THLIh WM BOJOKHO MOXET 00Opa3oBarh B3PHIBOOIIACHBIC CMECH C
BO3YXOM, JIOJDKHO YCTaHAaBIIMBAThCS SIEKTPUIECKOE 000PYIOBaHHE CO CTETEHBIO 3aIUThl HE HUXKE, YeM
1P65S.

Ecnu mosiBneHue B3pHIBOOMACHOHN MBUIEBOJIOKHUCTOM CMECH MOXKET BO3HHUKHYTh BPEMEHHO B
pe3ynpTare MOBPEXKIIEHUS WM HEIUIOTHOCTeH pabOoTalomUX TEXHOJIOTHYECKUX YCTPOHCTB HIIHM IIpe-
KpalleHus1 NEHCTBUS BEHTWIIIHH, TO B TaKHX CIyYasx [OIyCKAeTCS yCTaHOBKA JJIEKTPUIECKOTO
000pyIoBaHUS CO CTENEHBIO 3amuThl [P5S.

OnexTpuyeckoe 00OpYyIOBaHHE, YCTAHOBJICHHOE B ITOJOOHBIX IMOMEIICHUSX, JOJDKHO HWMETh TaKylO
000J109Ky, 9TOOBI TEMITEpATypa €€ BEPXHUX TOPU3OHTAIBLHBIX WM HAKIIOHHBIX K TOPH30HTAIH IO YTIIOM J0
60° »reMeHTOB B yCJIOBUSX [UIMTENHHON paboThl OblIa, 1Mo KpaiiHeil mepe, Ha 75 °C HMKe TeMIepaTypsbl
TIICHUSI WMEIOIIEecS B TaHHOM ITOMEIIEHNH TBUTA (TeMIeparypy TIEHHUs CIeAyeT ONpeNeNsTb IS CIOos
MBUTH TOJIIHHON 5 MM).

2.9.5 CBeTHJIBHHUKH BO B3PBIBO3AIIUIICHHOM HCIOTHEHUU [OJDKHBI OBITH YCTAHOBJICHBI TaKUM
00pa3oM, 4TOOBI BOKPYT HHX, 32 UCKIIFOUYCHHEM MeCTa KPEIUICHHUs, OCTaBalloCh CBOOOHOE MPOCTPAHCTBO
mupuHoil He meHee 100 MM.

2.9.6 Kaxxmoe o0opynoBaHHEe, YCTAHOBICHHOE BO B3PBIBOOIACHBIX MTOMEMICHHUSIX W IPOCTPAHCTBAX,
KpOME TMOKapHbIX W3BeIlaTeNnell, AOKHO HMMETh BBIKIIIOYATeNb, OTKIIOYAIOLIMI BCE IMpOBOJAA IMOJ
HaNpsHKCHUEM U YCTaHOBJICHHBIA B 0€30IIaCHOM MECTE BHE B3PBIBOOIIACHBIX TTOMEIICHUH U MPOCTPAHCTB.

2.9.7 HemnocpencTBEeHHOE KpEIUIEHHE AJIEKTPHUECKOTO OOOPYIOBaHUS K CTEHKAaM IHCTEPH TOPIOYHX
KHUIKOCTEH HE JOMycKaeTcs. Bo Bcex ciydasx sIIeKTprdeckoe O0OpyIOBaHWE IODKHO KPETHTHCS Ha
PAcCTOSHUM HE ME€Hee 75 MM OT CTE€HOK LIUCTEPH.

2.9.8 B 3aKpbITBIX U MOJY3aKPHITBIX MOMEIICHHUSAX, B KOTOPBIX HE MOTYT 00pa30oBaThCsl B3PHIBOO-
MacHbIE CMECH TapOB WJIM Ta30B, HO MMEKOIIUX OTBEPCTHUS, BEAYIIHE BO B3PHIBOOIACHBIC MOMEIICHUS,
JIOJDKHO YCTaHABJIMBATHCS, KaK MPABUIIO, SJIEKTPUIECKOE 000PYI0BaHNE B3PHIBO3AIIUIICHHOTO HCITOTHE-
HUSL.
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Jlommyckaercst ycTaHOBKA 3JIEKTPHYECKOTO 000PYIOBAHHS HEB3PHIBO3AIIUIICHHOTO UCIIOIHEHUS, €CITU
BBITIOJTHSAIOTCS CIIEAYIOIINE YCIOBHS:

.1 mpu npekpameHuW EHCTBHS BEHTWIALMK JOJDKHA cpalOaThiBaTh CHUTHaiIM3alus (CBETOBasS M
3ByKOBasi), a TaKK€ aBTOMAaTHYECKH OTKIOYAThCsl MUTaHUE (B OOOCHOBAHHBIX CIy4asXx C BPEMEHHOM
3a7Iep>KKON) AIIEKTPUIECKOro 000pyIOBaHUS;

.2 JI0JDKHA TIpelyCcMaTpUBaThCs OIIOKUPOBKA, 00€CIIEYHBAOIIAs BO3MOXKHOCTD MOKITFOUEHUS dJICKTPH-
YECKOTO 000pYIOBaHUS TOJBKO ITOCIE TOCTATOYHOTO MTPOBETPUBAHUS ITOMEIIEHHs (BO3IyX B MOMEIICHUN
ciemyeT cMeHHTh He MeHee 10 pas).

2.9.9 B orcekax/TproMax aisi NMEPEeBO3KH B3PBIBOOMACHBIX TPY30B 3JEKTpHUYECKOE 00OpYIOBaHHE,
KOTOpO€ He SIBIsieTCS HEOOXOAMMBIM IJisi O€30IacHOCTH M YHPAaBJICHUS CYIHOM, IOJDKHO HMETh
BO3MOXHOCTh MMOJHOTO OTKIIOYEHUS W OBITh 3alMIEHHBIM OT HECAHKIMOHWPOBAHHOTO BKIFOYCHUSI.
OTKJIIOUeHNE JOJDKHO TPOM3BOAUTHECA C MECT, PACHOJOKEHHBIX BHE OMACHBIX 30H, ITyTeM CHATHUS
CHETMATBFHBIX Pa3bEeIUHHUTENEH, C NCIOIH30BAHNEM BBIKITIOUATENEH ¢ OIOKHUPYIOIMMH YCTPONCTBAMHU MITH
UHBIX 3 ()EeKTUBHBIX CPEICTB.

B ciayyae HEoOOXOAMMOCTH YCTaHOBKM TakKOro OOOpymOBaHHS Ui OE30MACHOCTH M yIPaBICHUS
CYOHOM, OHO MOJKHO OBITh B3PHIBO3AINMINEHHOTO HCIOJNHEHUS: HCKpobe3omacHoe (Exia wiu Exib), ¢
000109KOH O/ M30BITOYHBIM J1aBieHNeM (£Xp), ¢ B3pBIBOHETIPOHHILIAEMON 0007104K0il (Exd), TTOBBIIIEH-
HOM HaJIe:KHOCTH MPOTUB B3pEIBa (EXxe).

2.9.10 Bo B3pBIBOONACHBIX MOMEIIEHHSX M IMPOCTPAHCTBAX paspeuraercsl MpOKIaablBaTh KaOenw,
MpeIHa3HaYeHHBIE TOJILKO JUIS DJIEKTPUIECKOr0 000pYIOBaHUs, YCTAHOBJICHHOTO B 3THUX IOMEIIEHUIX U
MPOCTPAHCTBAX, MPH YCIIOBHU BHIOMHEHUS TpeOoBanuit 2.9.11. [lomyckaercs mpokiamka TPaH3UTHBIX
ka0ejeil dYepe3 yMOMSHYTbIE TOMEHIEHHS W TPOCTPAHCTBA MpPH YCIOBHM BHIMOJIHEHHUS TpeboBa-
Huit 2.9.11 — 2.9.15. Coenunenus kabeel, IPOJIOKEHHBIX BO B3PhIBOOIACHBIX 30HAX, HE JOMYCKAIOTCS.

2.9.11 Kabenu, mpoyio)KeHHBIE BO B3PHIBOOMACHBIX MOMEIIEHHUAX U MPOCTPAHCTBAX, TODKHBI HMETh:

.1 MeTauIMYecKyr0 OpOHIO MJIHM OIUIETKY, TIOKPBHITYI0 HEMETAIUTMYECKOH 00O0JIOYKOM, Win

.2 CBHHIIOBYIO O0OJIOUKY C JTOTIOJIHUTENIFHOW MEXaHMUECKOW 3aIllTON; WITH

.3 MeaHyI0 000JI0YKY WIIM 000JI0YKY M3 HEP)KaBEIOMICH CTany (TONBKO I Kadeiel ¢ MUHEpaIbHOMN
H30JISIIIHCH).

2.9.12 Kabenu, npoxoasiiue yepe3 B3pbIBOONACHBIC IIOMEIIEHHUS 1 MPOCTPAHCTBA, CIICAYET 3allUIIaTh
OT MEXaHMYECKHUX MMOBPEKIACHUH.

IIpoxonsl kabeneli yepe3 mamyObl ¥ TEepeOOPKH IODKHBI OBITH YIUIOTHEHBI IJISi MPEIOTBPAIIECHUS
MIPOHUKHOBEHHUS B3PBIBOOIIACHBIX T'a30B WJIHM MApOB.

2.9.13 Bce skpaHbl, a Takke METAUIMYECKHE OIUIETKH Kalenel Imerneidl NMUTaHUSA SJIEKTPUYECKHUX
JIBUTATENIeN U Ieneil OCBEeIeH!s, MPOXOAIINX Yepe3 B3PHIBOONIACHBIE TOMELIEHU U MPOCTPaHCTBA WIIN
MUTAIONUX JIEKTpUYecKoe 000OpyIOBaHHE, YCTAHOBICHHOE B 3THX IIOMEIICHHSX, IOJDKHBI OBITh
3a3eMJIeHbl Ha 000X KOHIIAX.

2.9.14 Kabenu ncKpoOE30MaCHBIX IIETIell MOTYT HCIOJIB30BATHCS TOJIBKO JJISI OJHOTO YCTPOMCTBAa M
JIOTDKHBI TIPOKJIAIBIBATECS OTAETBHO OT APYTUX KaOerneit.

2.9.15 Kabenu nepeHOCHBIX AJIEKTPUIECKUX YCTPOICTB, 3a UCKIIIOUEHHEM Kabesel HCKpoOe30macHbIX
Lenei, He JODKHBI IPOXOAUTh Yepe3 B3PHIBOOIIACHBIC TIOMEIIEHUS W POCTPAHCTRA.

2.9.16 JlononHuTENbHBIE TPeOOBaHUS K YCTAaHOBKE DJJIEKTPUYECKOTO OOOPYIOBAaHHS B MAISIPHBIX
MTOMEIICHUSAX.

2.9.16.1 B ManspHbIX TOMEIICHUSX M B BEHTHISAIHMOHHBIX KaHAlaX, OOCIYXHUBAIOIIUX OTH
MOMEIICHHUS, TOIYCKaeTCs YCTAHABIMBATE TOIBKO TO IEKTPUIECKOe 000PYI0BaHUE, KOTOPOE HEOOXOAMMO
JUTsE 00CITY’>KMBaHUS TAHHOTO TTOMEIIEHMS.

Taxoe anmexTpuyeckoe 000pyAOBaHHNE TOHKHO OBITh B3PHIBO3ANIMIEHHOTO HCIIONHEHUS: UCKPOOe30-
nacHoe (Exi), ¢ obomoukoil o M30BITOUHBIM faBieHueM (EXxp), ¢ B3pHIBOHETIPOHUIIAEMONW 00O0IOUKOMA
(Exd), ¢ NOBBIIIEHHOW HAJICKHOCTHIO MPOTUB B3pbiBa (FX¢), WU UMETh CICHUAIBHY0 3aIuTy (F£XS).

2.9.16.2 MunuManbsHbIe TPeOOBaHUS K AIIEKTPHUECKOMY OOOPYIOBAaHUIO 10 YPOBHIO B3PBIBO3AIUTHI
JIOJDKHBI COOTBETCTBOBATh KaTeropuu razoBoi cmecu 1I1B u rpymme razosoii cmecu T3.
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2.9.16.3 Kabenu (TpaH3UTHBIE, MECTHBIE), MPOKJIAIbIBAEMbIE B MAISAPHBIX MMOMEIICHHUSIX M B IPOC-
TpaHCTBaX, yKa3aHHBIX B 2.9.16.4, MOMKHBI UMETh METAUTMYCCKYIO OpPOHIO WM JTOJIKHBI OBITH TIPOJIO-
KEHbI B METAIUTMYECKUAX TPyOax.

2.9.16.4 B mpocrpaHCTBaX Ha OTKpHITOH mamybe B mpenenax | M OT OTBEPCTHH MPUTOYHOW H
BBITSDKHOW BEHTWIILMU WM B TpeAeniax 3 M OT HapyXHOTO OTBEPCTHS UCKYCCTBEHHOM BBITSXKHOM
BEHTWISIUH JOIyCKAaeTCs YCTaHABIMBATh CIEAYIONEe JIIEKTPUUYECKOEe OO0OpYyJOBaHHE: B3PHIBO-
3aIIUTICHHOTO WCIOMHEHHMS B COOTBETCTBHH ¢ 2.9.16.1, B3pBIBO3AMUINCHHOTO HCHONMHEHHS (Exn),
o0opynoBaHHe TaKOW KOHCTPYKITUH, KOTOPOE HE MOXKET CO3/[aBaTh AYTY MM HCKPHI, @ €T0 IOBEPXHOCTH HE
HarpeBaeTcs J0 OMAacHBIX TeMIIepaTyp BO BpeMsI HOpMaJIbHOW paboOTHI.

2.9.16.5 3akphIThIc MPOCTPAHCTBA, BEAYIINE B MATSPHBIC IOMEIICHHUS, MOTYT PaCCMaTPUBAaThCsI KaK HE
OITaCHBIC, €CITM BBIITOJHEHBI BCE YKa3aHHBIE HUKE YCIOBHUS:

.1 nBeppr B MamsApHOE MOMENIEHHE 00ecIeunBaeT Ta30HENPOHUIIAEMOCTh, HE UMEET YIePKUBAIOIINX
YCTPOMCTB B OTKPBHITOM COCTOSIHUM M MUMEET CaMO3aKpPHIBAIOIIEe YCTPOMCTRO;

.2 MaJIsIpHBIC TOMEIICHHS 00ECIICYNBAIOTCS HE3aBUCUMON €CTECTBEHHON BEHTHIISIIUOHHONW CUCTEMOH,
UMeIoIIel 3a00p BO3yXa U3 MECT, PACIIONIOKEHHBIX BHE B3PBIBOOIIACHBIX IPOCTPAHCTB;

.3 Ha BXO/Ie YCTaHaBIUBAIOTCS MTPEIOCTEPETaIOINe HaITUCH, U3BEIIAONINE O HAJTHIUH B TTIOMEIICHUIX
OT'HEOITACHBIX JKUIKOCTEM.

2.10 AHTUCTATHYECKOE 3A3EMJIEHUE

2.10.1 AHTHCTaTHYECKOE 3a3eMIICHUE SBIIACTCS 00s3aTeILHBIM CPEJICTBOM 00ECTICUCHUS IIEKTPOCTa-
TUYECKON MCKpOOE30MacHOCTH JUId BCEX THUIOB CYJOB, TJ€ HMMEIOTCS B3PBIBOOIMACHBIE TMOMENIECHHUS U
MIPOCTPAHCTBA.

2.10.2 OGopynoBaHHe, YCTAaHABIMBAEMOE Ha CYAaX, B 3aKPBITHIX U ITONY3aKPBITHIX MOMEIIEHUSIX U
MPOCTPAHCTBAX, B KOTOPBIX MOTYT OOPa30BHIBATHCS B3PBIBOOMACHBIE CMECH IapOB, Ta30B W TIBUIA C
BO3IyXoM (cM. 2.9.1), a Takke 1r000e mepeHocHoe 000pyI0BaHIE, BHOCHMOE M YCTaHABIIMBAEMOE B TAKUX
MOMEIICHUAX, JODKHO UMETh aHTHCTAaTHUECKOE 3a3eMJICHHE.

2.10.3 TpeOyercs NpUMEHEHUE MPOBOJHUKOB AHTUCTATUYCCKOTO 3a3eMIICHMS JIS CICIYFOIIEro
o0opynoBaHusl, HE UMEIOIIETO HETIOCPEICTBEHHOE COEAMHEHUE C KOPITYCOM CY/IHA!

.1 BKJIaIHBIX TPY30BBIX TAHKOB;

.2 DIEKTPUIECKH OTIEIECHHBIX OT KOPIyca CyJHa I'Py30BBIX TAHKOB M TPYOOIPOBOOB;

.3 coequHenuil TpyO, yCTaHOBIEHHBIX I AEMOHTaKa ChEMHBIX MaTpyOKOB;

.4 apMaTypsl ¢ TOKOHEIPOBOISAIINM (HapuMep, U3 HOIUTeTpadTopITHIIEHa) MaTEPHAIOM IPOKIIATI0K
WIN YIUIOTHEHUH.

2.10.4 He TtpeOyeT mprMeHEHUs MPOBOJHWKOB AaHTHCTATHUECKOTO 3a3eMJICHHS Clefyromiee 00op-
yIOBaHUE:

.1 3a3eMiIeHHOE B COOTBETCTBHHU C TPEOOBAHUSAMH 2.5 CTallMOHAPHOE U TIEPEHOCHOE JJICKTPHUYECKOE
00opynoBaHHe, SKPaHUPYIOIIHE 000IOUKM U MeTalInyecKast OpoHs Kabemeid;

.2 TpyOBI U1 mIpoKJIanku Kalemeil M KaOeJbHbIe KaHalbl, 3a3eMIICHHbBIE coracHo 16.8.8;

.3 anexkrpoobopynoBaHue, 000OpyIOBaHHE aBTOMATH3AIM{, Pagro000pylIoBaHWE W HABUTAIMOHHOE
obopymoBaHue, 3a3eMJICHHOE COTTacHo 2.2.2;

.4 o0opynoBaHHe U KOHCTPYKIIMY, HMECIOIINE MOJIHUE3AIIUTHOS 3a36MJICHHE COMIacHO 2.6.6.

2.10.5 YcTpoiicTBO M KOHTPOJIb AHTHCTATHYECKOT0 3a3eMJICHHSI.

2.10.5.1 KoucTpyknmsi U MecTa TNPUCOCTUHEHHS HPOBOJHUKOB AHTHCTATHYECKOTO 3a3eMIICHUS
JIOJDKHBI OBITh 3alIWINEHBl OT MEXaHWYECKHWX TOBPEXIEHWH M HE MOJIBEPraThCi BO3IEHCTBHUIO
3arpA3HEHUH C BBICOKUM YIEJIBbHBIM CONPOTHUBIICHNEM, HAlPUMEp, KOPPO3UPYIOIINX BEIIECTB WM KPACKH.
[TpoBOAHUKM aHTHCTATUYECKOTO 3a3€MJICHUS JOJDKHBI OBITH XOPOIIO BUIMMBIMH, YTOOBI ONPENEIUTDH
HAJIW4YMe BO3MOXKHBIX MOBPEXKACHUN. YCTaHOBKA M 3aMEHA MOBPEXICHHBIX MPOBOJHHUKOB JOKHA OBITH
JIETKO JOCTYITHOM.
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2.10.5.2 Crioco6 npucoeqMHEeH s TPOBOAHUKOB aHTHCTATHYECKOTO 3a3EMIICHHS K HEMETAITHIECKOMY
000pyI0BaHHIO, HATIPUMED, K IIIACTMACCOBBIM TPYOOIIPOBOAAM, JOKEH OBITH ONPEAENICH H3rOTOBUTENIEM
obopymoBanus. KOHCTPYKITHS MPOBOJHUKOB AHTHCTATUYECKOTO 3a3€MIICHUS, SBITIOMIUXCS COCTaBHOM
YaCThI0 MOCTABISIEMOr0 Ha CYIHO O0OpYIOBaHHUS, JOJDKHA OTBEYaTh TPEOOBAHHUSIM COOTBETCTBYIOIIMX
vacreil [IpaBui wimm ogo0peHHbIX PeructpoM craHaapToB.

2.10.5.3 KoHTpOJb COMPOTHBICHUSI aHTHCTATHYECKOTO 3a3eMJICHHS JOJDKEH IPOM3BOIMTHCS Iep-
€HOCHBIMHU ITPUOOpaMH JIFOOOT0 THUIA C ONEPATUBHBIM HANPSUKEHHEM MOCTOSHHOTO Toka He Gonee 10 B.
W3mepenHass BemWYMHA CONPOTHUBICHHUS MEXIY KOHTPONHMPYEMBIM OOOpYIOBaHWEM, AETaJbI0, KOH-
CTPYKLIMEN U KOPIIYCOM Cy[Ha HE JOJKHA IPEBLIIIATH 10° Om [P IUIOLIAAU KOHTAKTa U3MEPUTEIILHOTO
3IEKTPO/Ia C MOBEPXHOCTBIO 060pyI0BaHus He Gomee 20 MM,

2.11 YCTPOMCTBA U CUCTEMbI KOHTPOJISI CONPOTUBJIEHUS U30IAIUNA

2.11.1 B xaxaoi H30JUPOBAHHON CYZOBOH 3JIEKTPOIHEPreTUUYECKOM CHCTEME C HOMHUHAJIBHBIM
HanpspkeaneM Beimie 50 B mepemennoro Toka wim Beimie 110 B MOCTOSHHOTO TOKa JOKEH OBITH
MPEAYCMOTPEH aBTOMATHYECKH HEMPEPBIBHBIM KOHTPOJb BEIWYMHBI COMPOTHBICHUS H3OJISIIUN
TOKOBEAYIIMX YacTed OTHOCHUTENIHO KOpIyca cyaHa. VHTepBan MexIy 3amepamMH IpU MEepHOAMYECKOM
KOHTpOJIe He JoibkeH mpesbimats 300 c.

2.11.2 B cersax c¢ nHampspkeHuem 1000 B u Oosee KOHTPOIb CONPOTHBICHHS H3OJSAIUW CIEAYET
OCYILECTBIISITH TOJIBKO 0] HANIPSDKEHUEM € MCIIOIb30BaHUEM [TACCUBHBIX METOJOB KOHTPOIIS (HAIpUMED, C
WCTOJIh30BaHNEM TPAaHC(POPMATOPOB TOKA HYJIEBOW MOCIEIOBATEIHHOCTH).

2.11.3 YcrpoiicTBa KOHTPOJIS COMPOTUBIICHUS H30JIALIMHU B ceTsaX ¢ HanpshkeHueM 10 1000 B momxkHsr:

OBITH OCHAILEHB! MHAWKATOPOM, MMOKA3bIBAIOIIUM BEIUYHHY CONPOTUBICHUS W30JSLNY;

MMETh CBETOBYIO W 3BYKOBYIO CHUTHAJIM3AIMI0O NPU CHW)KEHHHM KOHTPOJIHPYEMOH BEIMYMHBI HUKE
YCTaHOBJICHHOT'O IIpefena;

MO3BOJISITH OCYIIECTBIATH IJIABHYIO PETYIHPOBKY BETMYHHBI YCTaBKH CPaOaThIBAaHUS CHUTHATU3AINHN B
nmuamna3zoHe oT 100 mo 5 kOM. Tekyrmas BennuuHa yCTaBKU JOJDKHA WHIUIIUPOBATHCS;

o0nagaTh OBICTPONEHCTBUEM, IOCTATOUHBIM Uil TIPOBEACHHS 3amMepa BEJIMYHMHBI CONPOTHBICHUS
W30JSIMU B CETAX C CYLIECTBYIOUIMMHU YPOBHSIMH €MKOCTH 32 BPEMSI H3MEPHUTENBHOTO IIHKJIA YCTPOHCTBA,
KOTOpO€ He JOIKHO npesbimars 30 c;

CO3/1aBaeMbIii  YCTPOMCTBOM KOHTPOJISI H3MEPHUTEIHHBIN TOK BO BCEX PEKUMax (B T. 4. B IIEPEXOAHBIX)
He moipkeH npesbimarh 0,03 A;

JIOJDKHA OBITH MPETYCMOTPEHA BO3MOXKHOCTH NMEPHOAMYECKON MPOBEPKH HCIPABHOCTH B YCIOBMSIX
9KCIUTyaTallid MyTeM CO3JaHHMA MCKYCCTBEHHOM YTEUKHM Ha 3€MIII0 4Yepe3 aKTHBHOE CONPOTHUBIICHHE,
paBHoe 80 % conmpoTuBIEHUs CpabaTHIBAHNSI COOTBETCTBYIOILEH yCTABKU.

2.11.4 PacmonoxeHHe yCTPOWCTB KOHTPOJS CONPOTHBIEHHS H3O0JSIHH JODKHO OTBEYarh TpeOoBa-
HusM 4.6.4.7.
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3 OCHOBHOM UCTOYHUK DJIEKTPUUYECKOM DHEPIUU

3.1 COCTAB 1 MOIITHOCTHh OCHOBHOI'O HICTOYHUKA SJIEKTPUUYECKOMN SHEPTUA

3.1.1 Ha xaxxaoM cymaHe TOJDKEH OBITh MPEeIXyCMOTPEH OCHOBHON MCTOYHHK DIICKTPUICCKOW SHEPTHH
MOIITHOCTBIO, JOCTATOYHOM /AJIsi OOECHeyYeHHsI TTMTAaHUS BCEro AJIEKTPHUYECKOro 00OpymZOBaHUS CygHa B
yClIoBUsIX, yKazaHHBIX B 3.1.5. Takoif HMCTOYHHK JOJKEH COCTOSITh, 1O KpaifHell wmepe, W3 IBYX
TEeHEepaToOpOB C HE3aBUCUMBIM IPHUBOJIOM.

Jus cynoB BanmoBodi BMecTMOCThIO 300 U MeHee (KpoMe MacCaXMPCKUX) OCHOBHBIM UCTOYHUKOM
SHEPTHH MOTYT OBITh aKKyMYJIATOpHBIE OaTapen.

3.1.2 Yucno m MOIIHOCTH T€HEPATOPOB C HE3aBUCHUMBIM IPHUBOIOM W JJIEKTPUICCKUX IIPeodpa3oBa-
TeJel, BXOJSIINX B COCTAB OCHOBHOTI'O HCTOYHHKA JJIEKTPUUECKON SHEPTUH, JOJKHBI OBITh TAKUMH, YTOOBI
MIPH BBIXOZIE U3 CTPOsI JFOOOTO M3 HUX OCTaBIIMECs 00eCIeunBaId BO3MOXKHOCTb:

.1 muTarwst HEOOXOMUMOTO SIEKTPUIECKOTO 000PYIOBaHUS I 00eCIIeYeHUs IBMKEHUS, YITPABICHIS
1 6€30MaCHOCTH CyIHA MTPH OJHOBPEMEHHOM 00€CIIeYeHNH HOPMAaJIbHBIX YCIOBUH OOMTAaEMOCTH Ha CYJIHE;

.2 MycKa CamMoOro MOIIHOTO 3JIEKTPOJBHUTaTeNsi ¢ HanOONBIIUM IyCKOBBIM TOKOM. [Ipm 3TOM myck
JIBUTATENsl HE JOJDKEH BBI3BIBATH TAKOTO TMOHIDKEHUS HANPSXKEHUS U YacTOTHl B CETH, KOTOPOE MOXKET
MOBJICYb BBIMAJCHUE M3 CHUHXPOHH3MA, OCTAHOBKY JIBUTaTejsl TEHEepaTopa, a TaKKe OTKIIOUCHHE
paboTarmux MaIlvH ¥ anmnapaTosB;

.3 mwmranus norpeburtenel, HEOOXOMMMBIX IS 3alycka TMPOMYJIbCHBHONW ycTaHoBKH (cM. 1.2.1
gactu VII «MexaHndyeckue yCTaHOBKM») MPHU O0OECTOUYEHHOM COCTOSIHMM cyfHa. [t 3Toil menn Moxer
OBITh MCIIOJIL30BAH aBAPUIHBIN UCTOYHUK DIICKTPHUYSCKON IHEPTUH, €CITU €r0 COOCTBEHHASI MOIITHOCTh WIIH
CyMMapHasi MOITHOCTh C JIFOOBIM MHBIM HMCTOYHHUKOM DIIEKTPHUYECKOW 3HEPTUU O0ECIeYMBaeT OJHOBpE-
MEHHO TUTaHHE MOTpeduTeNe, ykazanuex B 9.3.1 — 9.3.3 wim 19.1.2.1 — 19.1.2.3 (cm. Takxke 2.1.6
gactu VII «Mexanndeckne YCTAaHOBKW»), IUISI Y€TO MOXET OBITh NPEIyCMOTPEHA WX IapauieibHAs
pabora.

3.1.3 Eciiu OCHOBHOM MCTOYHHK 3JICKTPHUUSCKONM PHEPIUU HEOOXOIUM ISl 00SCIIeUeHUs IBUKCHUS U
yHOpaBlIeHUs CYIHA, TOJDKHO OBITh MPEIYyCMOTPEHO, YTOOBI MUTaHWE 000pYyTOBaHU, HEOOXOMUMOTO IS
NBIDKEHUSI, YTpaBiIeHUS W O€30MacHOCTH CyIdHA, MOIAEPKHBAIOCH ITOCTOSHHO JHOO HEMEIJIEeHHO
BOCCTAaHABIIMBAJIOCH B CIIy4ae OTKa3a JIIOO0To M3 padOoTaIONINX TeHepaToOpoOB.

IIpu sTOM Ha cynax, Tae HOpMaIbHOE CHAOXKEHHE IIIEKTPUICCKON IHEPTHEH 00eCIIeUnBaeTCA ABYMS U
Oosee reHeparopamu, pabOTAIOIIMMH TapajuIENbHO, JODKHO OBITh MPEAYCMOTPEHO aBTOMAaTHYECKOE
OTKJIIOUCHHUE TMOTpeOuTeNei MeHee OTBETCTBEHHOTO HAa3HAUCHHWs, HE JIOMYyCKAamllee Meperpy3Ku
OCTaBIIUXCS TEHEPAaTOpPOB, MPH COXPaHEHUH IWTAHUS IMOTpeOHTeNnel, 00eCIeuynBaIONINX JBUKCHNUE,
yHpaBJieHrne U 0e30MacHOCTh Cy/IHa.

Ha cynax, roe HOpMmanpHOE cHaOXEHHE BJIEKTPHUECKOW sHeprueil oOecrnedymBaeTcs OJHUM TeHep-
aTopoM, MPH BBIXOJE €ro u3 cTpos u obdecrounBanuu [P, nomkHBI OBITH MPEITyCMOTPEHBI:

aBTOMATUYECKUN IMYyCK PE3EPBHOTO TE€HEPATOpa JOCTATOUYHON MOIIHOCTH W MHOAKIIOUYEHHUE €ro Ha
muHabl TPI B Teuenue 30 c;

aBTOMAaTHYECKOEe MOBTOPHOE BKIIIOYCHHE B HEOOXOIWMOW TOCIEIOBATEIFHOCTH OTBETCTBEHHBIX
YCTPOHMCTB, 00ECNEYNBAIOLINX JBIKCHHE, YIIpaBieHne U 0€30MacHOCTh CyIHA.

3.1.4 BMecTo OHOTO M3 I€HEpPaTOpOB C HE3aBHCHUMBIM NPHUBOJIOM, YKa3aHHBIX B 3.1.1, MoxeT ObITH
MPUMEHEH TEHepaTrop C MPHBOJAOM OT TJIABHOTO JABHUTaTtens (BaJOreHeparop), eclii OH OTBeJaeT
TpeboBaruAM 3.2.3 TPH CIEeMyIOMNX YCIOBUAX:

.1 BanoreHeparop paboTaer ¢ NpaKTUYECKH MOCTOSTHHOM 4acTOTOM BpaleHus (B 3alaHHOM JHanazoHe
gacToT DY ¢ U3MEHIEMON YaCTOTON OCHOBHOTO MCTOYHMKA AJIEKTPOIHEPTUH) TIPHU PANIUYHBIX PEKUMAaX
X0/1a CyIHa;

.2 uMeeTcsl BO3MOXHOCTh IIPHUBENIEHNs B JeficTBHE TpeOHON YCTAaHOBKU CyIHA B CIydae BBIXOJA W3
CTpOs MOO0T0 TeHepaTopa C HE3aBUCHMBIM TIPHUBOIOM.
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3.1.5 OmpeneneHue cocTaBa M MOIIHOCTH T'€HEPATOPOB OCHOBHOIO MCTOYHHKA 3JIEKTPUYECKOU
SHEPTHH JOJDKHO TIPOM3BOTUTHCS C YIETOM CIEAYIONNX PEXUMOB PaOOTHI CyIHA!

.1 X010BOTO pexXHUMa;

.2 MaHEBpOB;

.3 BO BpeMs moxapa, MpoOOUHBI KOPITyca MU JIPYTUX BIUSIOMIUX HA 0E30MacCHOCTH IIaBaHUsS CyTHA
YCIIOBHI ITpH paboTe OCHOBHOTO MCTOYHHKA AJIEKTPHYECKONW YHEPTHUU;

4 IpyTUX pEeXUMOB B COOTBETCTBUU C Ha3HAYECHUEM CYIHA.

3.1.6 Eciii 0OCHOBHBIM HCTOYHHKOM 3JIEKTPUYIECKON IHEPTUH SABISIOTCS aKKyMYJSTOpPHbBIE OaTapeu, ux
€MKOCTh JOJDKHA OBITh JTOCTATOYHON JUIsi OOeCIieueHUs BBIMONHEHUS TpeboBanuii 3.1.2.1 B Teuenue § u
0e3 mom3apsAAKU M JTOJKHA OBITh MPEIYyCMOTPEHA BO3MOXKHOCTH 3apsKH aKKyMYJISTOPHBIX Oarapeil oT
HCTOYHHUKA 3JIEKTPUUECKON PHEPTUH, YCTAHOBICHHOTO Ha CYIHE.

3.1.7 Ha cymax orpaHWdyeHHOTO paifoHa mmiaBaHusA R3 (kpoMme TacCa)kKMpPCKHX) C JIIEKTPHUICCKOU
YCTaHOBKOW MaJiOil MOIIHOCTH B Ka4eCTBE OCHOBHOTO MCTOYHHKA IJIEKTPHUUECKOW SHEPTHH JOITyCKaeTCs
YCTaHABJIMBATH TOJIBKO OJIMH TEHEPATOp C HE3aBUCHMBIM IIPHUBOJIOM WM aKKyMYJISTOPHEBIE OaTapew.

3.2 TEHEPATOPHBIE ATI'PET'ATHI

3.2.1 O0mue TpedoBaHms.

3.2.1.1 [IBurarenu, mpenHa3HauYeHHbBIE JUIS MPHBOJA T'€HEPATOPOB, JOJDKHBI OTBEYATh TPEOOBaHUSIM
pasm. 2, 3 u 8 wactn IX «MexXxaHu3MBD» B JOTOTHUTEILHBIM TPEOOBAHUSAM HACTOSIIEH TIIaBHI.

3.2.1.2 Teneparopsl MOJKHBI PACCUMTHIBATHCS HA HEMPEPBHIBHYIO pabOTy C yd4eTOM CHIDKEHUS
MOIITHOCTHU TPH 3KCIUTyaTalliu CyJHa B YCIOBHUSAX, yKa3aHHbIX B 2.1.1.1.

3.2.1.3 [Ipu KOPOTKUX 3aMBIKaHUSIX B CYAOBOW CETH I€HEpaTOphl AOJKHBI O0ECICUUBATH BEIUYUHY
YCTaHOBUBIIIETOCS TOKAa KOPOTKOTO 3aMbIKaHUS, JOCTATOYHYIO JUIsi CpadaThIBaHUS 3aIIUTHBIX YCTPOWCTB.

3.2.1.4 PerynmupoBanue HanpsDKEHUS TEHEPATOPOB JTOJHKHO 00SCIIeUnBaThCs B TIpeIenax, ykazaHHbIX B 10.6
u 10.7 HacTosIIeH YacTH, a YaCTOTHI BPAIICHNST — B TIpeenax, yka3zaHubiX B 2.11.3 gactu [X «MexaHu3MbD».

3.2.2 Pacnpenesienue HArpy3kH Mpu napajuiejbHoOH padoTe reHepaTopoB.

3.2.2.1 I'erepatopbl EpEeMEHHOTO TOKA, IpeJHa3HAuYCHHBIE TS apaJluIeIbHOW paboThl, JOKHBI CHAO0-
JKaThCS TaKOW CHUCTEMON KOMIICHCAIIMM PEaKTHBHOTO TMaJcHUs HaNpsDKeHHs, YTOOBI BO BpeMs
napajuielbHON paboThl paclpesielieHie PeaKTUBHOW Harpy3KHd MEXIy TeHeparopamu He OTINYalioch OT
MPOTOPIIMOHATBHON HMX MOIHOCTH Oosee deM Ha 10 % HOMHHaTBPHON pEaKTHBHOW HArpy3Ku
HAWOOJNBIIET0 TeHepaTopa WM He Oonee ueM Ha 25 % HOMUHAIBHOH MOIIHOCTH HaWMEHBIIETO
TeHeparopa, €ciii 3TO 3Hau€HHE MEHbIIIE BBILIIEYKa3aHHOTO.

3.2.2.2 Ilpu napamnensHoOil paboTe reHepaTopoB MEPeMEHHOTo Toka M Harpyske oT 20 mo 100 %
0011ei MOIITHOCTH pacIpeelieHie Harpy3Ky MKy TeHepaTopaMHu JOKHO OBITh B TpeeriaX, YKa3aHHbBIX
B 2.11.3 wactu 1X «MexaHu3MbI».

3.2.3 Basoreneparopsl.

3.23.1 B cinydae mpuMEeHEHMs BaJIOTCHEPATOPOB Ul TMHUTAHHUS CYJOBOH CETH IOJDKHO OBITH
MIPEIyCMOTPEHO aBTOMAaTHYECKOE BKIIIOYEHUE B CYNOBYIO CEThb OJHOIO MM HECKOJIBKHUX T'€HEpaTOpOB C
HE3aBHCUMBIM TIPUBOAOM, JINOO JOJDKHA CpadaThIBaTh aBapUIHO-TIPENYTPEAUTENbHAS CHUTHAIH3AMS B
MaIlMHHOM oTAeneHuH win B LITY npn CHMKEHUH 9acTOTBI CETH HUXKE JOIYyCTHMOM.

3.2.3.2 Banoreneparopsl, IpegHa3HaueHHbIE AJIsl IMTaHUs OTAENbHBIX NOTpeduTeneii, MoryT paborarb
C XapaKTEepUCTUKAMH, OTIUYAIOIIUMHUCS OT yKa3aHHbIX B 3.2.1.4.

3.2.3.3 BanorenepaTopsl W IOJYNPOBOJHUKOBBIE TpeoOpa3oBaren (MHBEPTOPHI), paboTaromme Ha
CYIOBYIO CE€Th, OJDKHBI BBIICPKUBATH 0€3 MOBPEKICHUN KOPOTKHE 3amblkaHus Ha muHax [PI. ITpwu
3TOM JOJDKEH 00ecleunBaThCsl YCTAHOBHUBINHMIICS TOK KOPOTKOTO 3aMBIKAHUS, ITOCTATOYHBIA IS
cpabaThIBaHMs 3AIUTHBIX YCTPOMCTB.

3.2.3.4 Banoreneparopsl HOJKHBI OBITH PacCYUTAaHbl, KaKk MHHHMYM, Ha KpPaTKOBPEMEHHYIO
napajulelbHyl0 padoTy ¢ OPYTMMH THIIAMH TE€HEPAaTOPHBIX arperatoB Uil BO3MOXXHOCTH PYYHOTO, a
TaK)Ke aBTOMAaTHYECKOTO (TPH HAIMYHUH) TIepeBOa Harpy3KH.
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3.2.3.5 /lna BajoreHepaTropoB MEPEMEHHOTO TOKa JOJDKHBI OBITh MPEAyCMOTPEHBI aBTOMAaTHUYECKUE
YCTpOCTBa, MPEIOTBPAIAIONINE TTEPETPY3KY IO TOKY IEMEHTOB MX CHCTEM BO30YXIEHUS IMpH padoTe ¢
4acTOTOHM BpaiieHus, MeHbiiel 90 % OT HOMHUHAIBHOM M HPOIODKUTEIBHOCTHIO Oomee 5 ¢. Ilpu stom
JIOTTYCKAaeTCcs COOTBETCTBYIOIIEE CHIKEHHE HaNpsDKEHUS Ha KJIeMMax IeHepaTopoB.

3.2.3.6 [Insa xaxxaoro Banoreneparopa Ha ['P1L[ gomkHO OBITH IPEAyCMOTPEHO YCTPOHCTBO AJISI CHATHSA
BO30YXKJEHHSI, a TaKXxKe MPUOOpHI B COOTBETCTBUU C 4.6.4.3.

3.2.3.7 Ilpu BKIIOYEHHUM BaJOT€HEpaTOpa Ha CYJOBYI0 CEThb Ha XOJAOBOM MOCTHUKE JOJDKHA
aBTOMAaTHYECKH BKIIFOUATHhCS CBETOBAS MPEIyNpeInuTeNbHas CATHAIM3AINS O TOM, 9TO N3MEHEHHE peXnMa
paboThI TITaBHBIX MEXAHU3MOB MOXET NPUBECTH K OTKJIOHEHHIO TapaMEeTPOB CY/IOBON CETH, BBIXOIAIIMMHU
3a mpenensl, ykazanueie B 10.6 u 10.7 nacrosmeii yactu, a taxke 2.11.3 gactu [X «MexaHu3MbI».

3.2.3.8 B BanoreHepaTopHBIX YCTaHOBKax C ITOJYIPOBOAHHKOBBIMU IIPEOOPA30BATEISIMH 3JIEKTPO-
SHEpPTHH AOIMYCKAETCs HCIIOIb30BaTh T€HEPAaTOPHl C HE3aBHUCHMBIM IMPHBOAOM B KadeCTBE CHHXPOHHBIX
KoMrieHcaTopoB. [lpm 3TOM MexIy TeHeparopaMH W WX IPHBOAHBIMH IBUTATENSIMH JOJDKHBI OBITH
YCTaHOBJIEHBI aBTOMATUYECKUE Pa300IIUTEIbHbIE MYy(PTHI.

3.2.4 YTunu3zauuoHHble TypOOreHepaTopbl.

3.2.4.1 YTuin3zanuoHHBIE TypOOTeHEepaTOpsl, IpeaHa3HAYeHHbBIC UTS MATAHUSA OTACIBHBIX HMOTPeOH-
TeJel, MOTYT paboTaTh C XapaKTepUCTHKAMH, OTIMYAIOIIUMHUCS OT yKa3aHHbBIX B 3.2.1.4.

3.2.4.2 VYrunuzauuoHHbIE TypOOTE€HEepaTopbl, IPUMEHSEMbIE JUIS MUTAHUS CYIOBOH CETH, JOJDKHBI
OBITH paccuMTaHbl Ha MapajUleJbHYI0 paboTy C TeHepaTopaMH C HE3aBUCHMBIM NMpPUBOAOM. [Ipu sTOM
pacrpeneneHre Harpy3ka MeXy arperaraMu JO0JDKHO OTBe4aTh TpeOoBaHUsM 3.2.2.

3.3 UUCJIO 1 MOIIMHOCTBb TPAHC®OPMATOPOB

3.3.1 Ha cynmax, rme ocBemieHWe W Jpyrue OTBETCTBEHHBIC YCTPOWCTBA MHTAIOTCA Yepe3 TpaHC-
(hopMaTopsl, JOKHO OBITH MPETyCMOTPEHO HE MEHEee IBYX TPaHC(POPMATOPOB TaKOH MOIIHOCTH, YTOOBI
MIPH BBIXOZE M3 CTPOSI CaMOT0O OOJBIIOTO M3 HUX OCTAIBHBIC MOTIIH OOECIICYHTH ITOJIHYIO TOTPEOHOCTH B
NEKTPUUCCKON IHEPTUHU MPHU BCEX YCIOBUSIX PaOOThI CyIHA.

Eciu npumeHsieTcss CEKIIMOHMPOBAHHAS CUCTEMa COOPHBIX IIMH, TPAHC(POPMATOPBI IOJIKHBI OBITH
MOJIKJTFOUEHBI K Pa3HBIM CEKIIUSM.

Jnst cymoB (KpoMe TacCaKMPCKHX) BAJIOBOM BMECTUMOCTBhIO MeHee 300 orpaHHMYEHHBIX pailOHOB
miaBaaust R2, R2-RSN, R2-RSN(4,5), R3-RSN u R3 ¢ ycTaHoOBKOH Majoi MOIIHOCTH JOIYCKAeTCS
YCTaHABIMBATh TOJLKO OJUH TpaHc(HOpMaTop.

3.4 IMTAHUE OT BHEIIHEIO HCTOYHUKA SJEKTPUUECKOMN SHEPT MU

3.4.1 Ecnmu mpenmycmarpuBaeTcs NMUTAHUE CYIOBOM CETH OT BHEIIHEI0 HCTOYHMKA JIIEKTPUIECKOMN
SHEPIHH, Ha CYAHE JOJDKEH OBITh YCTAHOBJICH IIUT MUTAHHUS OT BHEIIHEro MCTOYHHKA (CM. Tarke 4.6.4.6).

Jnst cynmoB C 3IEKTPHUUECKOH YCTAaHOBKOM MaJlod MOIIHOCTH JAOIyCKaeTcsl MOAKIIOUCHHE Kademen
MUTaHUS CYIOBOM CETH OT BHELIHETO HCTOYHHKA HJIEKTPUUCCKON YHEPTrUHM HETOCPEICTBEHHO K IVIABHOMY
pacIpeaeauTeNbHOMY IUTY.

3.4.2 Ha mwure muTaHWs OT BHEUIHETO HMCTOYHWKA DJEKTPHUYCCKOW JHEPTHH IOJDKHBI OBITH
NPEAYyCMOTPEHBL:

.1 KJIleMMHBIE YCTPOHCTBA AJIsl MOAKIIIOYEHHS THOKOTo Kabers;

.2 KOMMYTalMOHHBIE W 3allUTHBIE YCTPOICTBAa JUIA BKIIOYEHHS W 3alIUTHl CTAllMOHAPHO TIPO-
JIOXKEHHOTO Kabems ITIaBHOTO paclpeleiUTeIbHOTO IIUTA; MPH PACCTOSIHUH MEXAY LIUTOM MUTaHHUS OT
BHEIIHETO MCTOY-HUKA JIEKTPUYECKON SHEPTHM U IIABHBIM pacHpeleNuTeNbHbIM IUTOM MeHee 10 M 1o
JUIMHE KaOens 3aIlllUTHOE yCTPOMCTBO JOIyCKAeTCsl HE yCTaHABIMBATH;

.3 BOJIBTMETP WJIM CUTHAJIBHBIE JIAMITbI O HAUIMYMK Ha KJIEMMax HallPSKSHHUS OT BHEITHETO HCTOYHUKA
TOKa;



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
XI1-29

.4 yCTpPOMCTBO WIJIM BO3MOKHOCTH BKJIFOYEHHS YCTPOWCTBA /ISl KOHTPOJIS MOJSPHOCTH WM HOPSAKA
cienoBaHus ¢as;

.5 KIlemMMa JijIsl 3a3eMIICHUS] HEHTPalbHOTO TIPOBOJIA OT BHEITHETO MCTOYHUKA,

.6 Tabnnyka, yka3plBaolasi HapsHKeHUEe, poJl TOKA M 9acToTy;

/7 yCTPOHCTBO AJIsl MEXaHUYECKOTO 3aKpeIICHUS! KOHILAa THMOKoro Kalels, MOABEJCHHOIO K IIUTY, U
CKOOBI ISl TIOABECKH Kadeis, KOTOpbIe MOJDKHBI pacloiararbCsi Ha IUTE MUTAaHUS OT BHEIIHETO
MCTOYHHKA WM BOJIM3H HETO.

3.5 CACTEMbI COEJJMHEHUM ATPETATOB HCTOYHUKA SJIEKTPUYECKON YHEPTUA

3.5.1 Ecnm arperarsl HCTOYHHKA DJIEKTPUUYSCKON YSHEPTUN HE TIPHUCIIOCOOICHBI TS [UTUTEILHOM Imapa-
JIETBbHOW paboTHl HA OOIIWE IIWHBI, MOJKHA OBITh NMPUMEHEHAa CXeMa COCAMHCHHM, 00CCIICUMBAIONIAS
BO3MOXXKHOCTh TIOAKIIOUEHHUSI WX Ha TapajulelbHyl0 paboTy BO BpeMs IEpeBOAa HArpy3KH C OJHOTO
arperara Ha JIpyToil.

3.5.2 I'eHeparopbl MOCTOSHHOTO TOKa CMEIIAHHOTO BO30Y)KIEHHS, IpeTHa3HaueHHbIE IS Iapail-
JIEBHOU PabOTHI, TOJDKHEI UMETh YPAaBHUTEIHHBIC COCTMHCHUS.

3.5.3 Ecnmu mpemycmaTpuBaeTcs mapajuienbHas paboTa TEHEeparopoB IMEPEMEHHOTO TOKa, TO Ha
TJIAaBHOM PacCHpeCUTSILHOM IUTE JOKHO OBITh YCTAHOBICHO CHHXPOHH3HMPYIOIIEE YCTPOWCTBO.

[Tpu aBTOMaTHUYECKOW CHHXPOHHU3AIIUH JIOJKHO OBITh PEAYCMOTPEHO YCTPOMCTBO PEe3EPBHOM PYUHOMH
CHHXPOHHU3AIIUN OTHUM OTEPaTOPOM.

3.5.4 Ilpu ycTaHOBKE HECKOJIBKHX T'€HEPATOPOB IMOCTOSHHOTO TOKA HA TJIABHOM PACTIPEICTUTEIHFHOM
IIUTE JOJHKHO OBITh YCTAHOBJIEHO YCTPOMCTBO NJISl TOAMArHUYUBAHUSL.

Takoe yCTpoHCTBO MOXKET ObITh JOMYIICHO U JIJIsi CHHXPOHHBIX TEHEPATOPOB NEPEMEHHOTO TOKa, €CIIU
OHO HEOOXOMMO JIJISl Ha4aJ bHOTO BO30YKIIECHHS.

3.5.5 Ecam He mnpemycMaTpuBaeTCs NapaUIeTbHOW padOTBHl MEXAY CYIOBBIMH W BHEITHUMU
HMCTOYHUKAMH JJIEKTPUICCKONM IHEPTHH Ha OOIIHME MIMHBI CYTOBOM JJICKTPHUECKON YCTAHOBKH, CHCTEMa
COCIMHEHUS JODKHA MMETh OJOKHUPOBKY, MCKIIOYAIONIYI0 BO3MOXKHOCTH TOAKIIOUCHHS WX Ha mapal-
JICNIEHYI0 paboTy.

3.5.6 Eciu OCHOBHOW HMCTOYHHK 3JICKTPUYECKON SHEPruH HEOOXOAMM il OOSCTICUCHHS JBUKCHUS
cynHa, cOOpHBIE MIMHBI TJIABHOTO PACIPENEeNIUTENEHOTO MIUTA JODKHBI OBITH pa3ieNieHbl, TI0 MEHbIIEH
Mepe, Ha JIBE YacCTH, KOTOPhIE B HOPMaJIHbHOM COCTOSHHUH JOJDKHBI OBITh COSTMHEHBI aBTOMATHYCCKUMHU
BBIKJTFOUATSIISIMKM MJIH MHBIMH OJI00OPEHHBIMHU CPEIACTBaMU (HApUMEpP, aBTOMATHUYCCKHI BBIKIIOUATEIb 0€3
MeXaHU3Ma PaCICIUICHHS W Pa3beIUHNUTENb). MICII0Ib30BaHe OOJITOBBIX COCIMHEHHI MEXKITY CEKIIUIMU
I'PILl B kadecTBe CpeAcCTBa pa3leNieHUs IIUH HE JTOIMYCKAeTCsI.

[ogxiroueHre TeHepaToOpOB U IyOIMPOBAHHBIX OTPEOUTENEH JOMKHO OBITh, IO BO3MOYKHOCTH, CHM-
METPUYHO PACIIPEAEIICHO MEXIY YaCTSIMH COOPHBIX IIHH.
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4 PACTIPEJIEJIEHUE DJIEKTPUYECKOM SHEPTUA

4.1 CUCTEMbI PACITIPEJEJIEHUS

4.1.1 B cCynoBbIX YCTAHOBKAax MAOIyCKaeTCs NPHUMEHEHHE CICAYIOIIUX CHUCTEM paclpeleneHus
ANEKTPUYECKON dHEPIUHU:

.1 nepemenHoro toka HanpsbkerueMm g0 1000 B:

.1.1 TpexdaszHas, TpexnpoBoIHAas U30TUPOBAHHAS;

.1.2 tpexdazHast TpeXnpoBoIHAS C HYJIEBOW TOYKOM, 3a3eMIIEHHON Yepe3 BHICOKOOMHBIN PE3UCTOP HITH
peaxkTop (KOMIIEHCHPOBAHHO-PE3UCTUPOBAHHAs HENTpas);

.2 JOTOHAUTENHHO T Hanpspkernid 10 500 B BKITIOUUTENHHO:

.2.1 Tpexda3zHas, YeTbIpeXIPOBOIHAS N30IHPOBAHHAS,

.2.2 TpexdasHasi, YeTBIPEXIPOBOJHAS C HYJIEBOW TOYKOH, 3a3eMIIeHHOH B cooTBeTcTBHH C 4.1.1.1.2;

.2.3 ogHOMa3Has1, IBYXIPOBOIHAS U30JIMPOBAHHAS;

.2.4 onHo(hazHas1, IBYXIIPOBOAHASI C HYJIEBOUW TOYKOM, 3a3eMJICHHON B cooTBeTcTBUU C 4.1.1.1.2;

.2.5 onHodazHas, oHONIPOBOHAS C UCTIOJIL30BAHMEM KOPITyca Cy/IHa B KauecTBe 0OpaTHOTO MpoBOJa
(Ha cymax BasoBOi BMecTUMOCThIO MeHee 1600) mis Hanpsbxenus 10 50 B, kpome ykazanHoro B 6.8.4, pu
YCIOBHH, 4YTO JI0OOH BO3MOXHBI TOK HE OyAeT NPOXOAWUTh HEMOCPEICTBEHHO uepe3 Jioboe u3
B3PBIBOOIACHBIX IIOMELICHUH;

.3 OCTOSIHHOTO TOKa:

3.1 nBYXTIpOBOHAS W30JUPOBAHHAS,

.3.2 oaHOMpPOBOJHAS C MCIOIB30BaHMEM KOpIyca CylHa B KauecTBe oOpaTHOTO mpoBoja (Ha cyaax
BaJIOBOM BMecTuMOcCThI0 MeHee 1600) s nanpsokenus 1o 50 B, kpome ykazanHoro B 6.8.4, mpu ycioBuw,
YyTO J1I000H BO3MOXHBIM TOK HE OyIeT HPOXOOUTh HEMOCPEACTBEHHO yepe3 JH0oe M3 B3PHIBOONACHBIX
MIOMENTCHU.

IIpu mcnonp30BaHUU KOpITyca CyJIHA B KaueCTBE OOpAaTHOTO MPOBOJA BCE KOHEUHBIE IIETH JIOJIKHBI
OBITH IBYXNPOBOJHBIMH, 8 U30JIMPOBAHHBIN OOPATHBINH MPOBOJ AOJKEH OBITH 3a3eMIICH Ha 3a3eMIISIOIIEH
LIMHE paclpeneNUTeIbHOr0 MHKTa, OT KOTOPOTO LeNb MOJydyaeT MUTaHWe, B JOCTYHNHOM Ul OCMOTpa
mecte. llpu 3TOM HOMKHBI OBITH HMPEAYCMOTPEHBI YCTPOWCTBA Ui OTKJIIOYEHUS OT KOpIyca CynHa
3a3eMJISIOIINX IIUH [T TPOBEPKH COCTOSHUS W30JIALINH.

Ha cynax BanoBoit BMecTuMocThio 1600 u Gosee momyckaeTcs NMPUMEHEHHE MECTHBIX 3a3€MJICHHBIX
CHCTEM MHUTAHMS CIEAYIOIUX NOTpeduTenei (mpu YCIOBHM, YTO JIIOOOHW BO3MOXHBIM TOK HE OyneT
MPOXOIUTH HETOCPEICTBEHHO Yepe3 JII000e U3 B3PHIBOOMACHBIX OMEIICHUH W MPOCTPAHCTB):

.1 cucTeMsl ANEKTPUUECKOTO (aKKyMYJIITOPHOTO) ITyCKa JBUTaTeed BHYTPEHHETO CrOPaHMUS;

.2 cUCcTeMBbI KaTOAHOM 3amIUThl KOPITyca CyAHA C HAaJI0XKEHHBIM TOKOM;

.3 CUCTeMbI KOHTPOJISI U U3MEPEHUS CONPOTUBIICHUS U30JsAuu (cM. 4.6.4.7).

4.2 TOITYCTUMBIE HAITPAKEHUSA

4.2.1 [lomycTuMBble HampsDKEHUs Ha 3a)KMMax arperaroB MCTOYHHKA 3JIEKTPUYECKOM 3HEpPruu ¢ vac-
toToi 50 m 60 ['m, B 3aBUCHMOCTH OT MPHUHATOX CHCTEMBl pACIpPENEICHUs 3IEKTPUUYECKON SHEpruu,
npuBencHsl B 4.1. JlomomHuTenbHBIE TpeOOBaHUSA IS YCTPOWCTB Ha Hampsbkerme Oonee 1000 B
MpUBENEHbI B pa3f. 18.

4.2.2 JlomycTUMBIE HaNpsDKEHUS Ha 3aKUMaX MCTOYHUKOB 3JIEKTPHUUECKOM SHEPTHH ITOCTOSHHOTO TOKa
HE JIOJDKHBI MPEBBIIIATh CIASAYIOMNX 3HAYCHUH!

500 B — mi1s CHIIOBEIX CHCTEM;

250 B — nmns cucteM ocBelIeHus, 000TpeBa U IMITENCEIbHBIX PO3ETOK.
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4.2.3 JlonycTuMble HaNpsDKEHUS Ha 3aKMMax MOTpeOuTeNnell MepeMeHHOT0 TOKa He JOJDKHBI MPEBBI-
marh 3HAYCHUH, YKa3aHHBIX B Ta0m. 4.2.3.

Tabnuuma 423

Ne ni/m

Tlorpeburenu

Jlomyctumoe HanpsbkeHue, B

1

CrannoHapHbIe CHIOBBIE NOTPEOUTENHN, HAarpeBareabHble, KaMOy3HbIC U OTOMHUTEIbHBIE MPUOOPHI,
YCTaHOBJICHHBIE CTAIHOHAPHO B MOMENICHUSAX APYTHX, €M yKa3aHHBIE B II. 2

IlepeHOCHBIC CHJIOBBIE MOTPEOMTENM, IHTaeMble OT INTEHCEIbHBIX PO3ETOK, YCTaHOBIEHHBIX
CTAllMOHAPHO BO BPEeMs UX pabOTHI, HATPEBATENILHBIC U OTONUTEIbHBIE IPUOOPEI, YCTAHOBICHHBIE
B KarOTax W MOMEIICHHUSX JJIsI accaxupoB (cMm. 15.2.5)

OcBgenieHre, CUTHAIU3ALMS U BHYTPEHHSSI CBS3b, IITEICEIbHBIC PO3STKH IS IINTAHUS IEPEHOCHBIX
noTpedurenet ¢ ABOMHON MM yCUICHHON H30/AMEeH MM 3IeKTPUYESCKH OTASICHHBIX C OMOMIBIO
H30JIUPYIOIIero TpaHchopmaTopa

IlITencenbHble PO3ETKU, YCTAHOBICHHBIE B MECTaX M MOMEIECHUAX C MOBBIIICHHON BIAKHOCTHIO, a
TaKKe 0000 CHIPBIX, MPEJHA3HAYCHHBIC JUIs MUTAHUS NOTpeduTesnell 0e3 ABOWHOM MIn yCHIICHHO
H30JISILUH WM DJIEKTPUYCCKU HE OTACNICHHBIX

1000

500

250

50

4.2.4 JlomycTUMBIC HaIpsDKCHUS Ha 3aXKUMax IOTPEOUTENEH IMOCTOSHHOTO TOKa HE JIOJDKHBI
MPEBHIIIATh 3HAYCHUH, YKa3aHHBIX B Tabmn. 4.2.4.

Tabnuuma 424

Ne /nn IoTpeburenu

Jlonmyctumoe HanpsbkeHue, B

CraluuoHapHbIe CUIIOBBIE MOTPEOUTENN
HarpesarenbHble, kaMOy3HBIC H T.II. IPHOOPHI
OcBellieHne, IITENCENbHBIE PO3ETKU

500
250
250

"Bosne mrrerncensHbIx PO3ETOK C HANPSKCHUEM BBILIE OE30IIaCHOT0, YCTAHOBJICHHBIX B MIOMEIICHUSX C IMOBBIIICHHON BIAXXHOCTBHIO HIIH
0C000 CBIPBIX, JIOIKHBI ObITH TOMEIIEHBI HA/KCH, YKA3bIBAIOLIME HA IPUMEHEHUE OTPEOUTENeH C ABOWHOM MIIM YCUIICHHOW M30JSIIMEeN M
ke MOTpeOUTEeNeH, JCKTPUUESCKH OT/ICICHHBIX OT HAIPSHKCHUS BbIIIE OE30I1acHOTO.

4.3 IATAHUE OTBETCTBEHHBIX YCTPOMCTB

4.3.1 Or mWH TJIABHOTO PACIPEACTUTEIHHOTO IMHUTA JOJHKHBI MONydYaTh MHUTAHHE IO OTICIBHBIM
¢dunepam cieayromue noTpeoHTeNH:

.1 aneKTpUYecKue MPUBOABI PYJIEBBIX YCTPOHCTB (cM. Takxke 5.5.2);

.2 PNEKTpUYECKUE TIPUBOABI SIKOPHOTO yCTpoicTBa (cM. Takxke 4.3.3);

.3 nyekTpuUUeCcKre TIPUBOIBI TTOKAPHBIX HACOCOB;

4 DIIeKTpUYECKHUE TTPUBOIBI OCYIIUTEIHHBIX HACOCOB;

.5 SJEeKTpUYECKHE MPUBOJBI KOMIIPECCOPOB M HACOCOB CIPUHKIICPHOW CHCTEMBI; 00OpYyJIOBaHUE,
obecrnieunBaroriee padoTy NEHOTEHEPATOPOB CUCTEMBI TYIICHHS MIEHOW BBICOKOW KPaTHOCTH;

.6 rupoxommnac;

.7 WUT XOJOJUIBHON YCTAaHOBKH I'PY30BBIX TPIOMOB;

.8 aneKTpuYecKue MPUBOIBI arperaroB BO30YKIECHHUS SJICKTPUICCKON IPeOHON YCTaHOBKH;

.9 CeKIMOHHBIC IMUTHl OCHOBHOTO OCBEIICHHS;

.10 muT pamnooOopyaOBaHHUS;

.11 T HaBHTAITMOHHOTO 00OpPYIOBAHWS;

.12 mUT CUTHATHLHO-OTINYUTEIHHBIX (POHAPEH;

.13 CeKIMOHHBIC MIUTHI W PACIPEIEIUTEIbHBIC YCTPOUCTBA MUTAHUS JPYTUX MOTpEOUTENe OTBET-
CTBEHHOTO Ha3HAYEHUs, OOBEANHEHHBIX MO0 MPHUHIUIY OAHOPOIHOCTH BBHIMOIHAEMBIX (DYHKIIHIA;

.14 pacnipenenurenbHbIe yCTPOHCTBA 00BETMHEHHOTO MYyJBTa yIpaBiIeHus (CM. Takxke 4.5);

.15 mUT CTAaHIIMN aBTOMATHYECKON CUTHAIHM3AITMN OOHApYKCHHS TOXKapa;
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.16 snekTpryueckre MPUBOIBI MEXAaHU3MOB, 00ECTICUMBAIOIINX PA0OTy TJIABHBIX MEXaHHU3MOB;

.17 WUTHI 3JEKTPUYECKHUX TMPHUBOAOB TPY30BBIX, NIBAPTOBHBIX, MUTIOMOYHBIX M JPYTHX YCTPOWCTB,
BEHTWJISIIIUN M HAarpeBaTCILHBIX TIPUOOPOB;

.18 yctpoiicTBa ynpaBieHuss BHHTOM PETYJIHPYEMOro Iara;

.19 3apsaHBIC YCTPOWCTBA CTAPTEPHBIX AKKyMYJIATOPHBIX Oarapeid u Oarapel, MUTAIOMIMX OTBETCT-
BEHHBIC YCTPOICTBA;

.20 TMTHI MATAHUS SJIEKTPUIECKUX TMPUBOJOB 3aKPHITHS BOJOHEIPOHHUIIAEMBIX JBEPEH U YCTPOKCTB,
VIAEPKUBAIOIINX TPOTHBOIIOKAPHBIC JBEPU B OTKPBITOM COCTOSIHHM, & TAK)KE IMUTH CHUTHAIW3AIMNHA O
MOJIOKEHUHU M 3aKPBITUM BOJOHETIPOHUIIAEMBIX U MPOTUBOIIOKAPHBIX JBEPEH;

.21 mUT XONOAUIBFHOM YCTAHOBKU CHCTEMBI YIVIEKMCIOTHOTO TYIICHHUSI HU3KOTO JaBIICHUS;

.22 MUTHI OCBEIICHUS aHTApOB M CBETOTEXHUYECKOTO OOOPYIOBaHUS MOCAIOYHBIX TUIOMIAIOK JUIs
BEPTOJIETOB.

Homyckaercs murtanwe noTpebureneit, mepeuncineHusix B 4.3.1.4, 4.3.1.10—4.3.1.12, 4.3.1.15,
4.3.1.16,4.3.1.18 — 4.3.1.20 oT pacupeaenuTeIbHbIX yCTPOHCTB, yKazaHHbIX B 4.3.1.13 wm 4.3.1.14, no
OTJENBHBIM (UAepaM, UMEIOIIUM KOMMYTAIMOHHBIC U 3allUTHBIE YCTPOUCTRA.

4.3.2 Ecnu MeXaHHW3Mbl OJIHOTO Ha3HA4YeHHsI C DJIEKTPUYECKUMHU TNPUBOJAMH, yKa3aHHbIMH B 4.3.1,
YCTaHOBJICHBI B IBOMHOM WJI OOJIBITIEM KOJIMYIECTBE, 32 HCKIIFOUCHHEM TIpeycMoTpeHHbIX B 4.3.1.1, 4.3.1.5 u
4.3.1.8, To, IO KpaiiHel Mepe, OJWH M3 3THX JEKTPUYECKUX IPHUBOIOB JOHKEH MOJy4aTh MHWTaHUE IO
OTENLHOMY (DUIepy OT IIABHOTO PAaCHpe/IeIUTENBHOTO MuTa. Ha anekTprdeckue MpruBOIbl OCTATBHBIX TAKUX
MEXaHU3MOB JIOIYCKaeTCs TI0/IaBaTh MUTAHHUE OT CEKIIMOHHBIX IUTOB WITH CIICIUAIBHBIX pacpeIeTUTEbHBIX
YCTPOWCTB, MpeAHA3HAUYSHHBIX IS IUTAHNST OTBETCTBEHHBIX MOTpeOUTENeH.

Ecmu cOopHble MMHBI Ha TJIABHOM pAacIpeNIeNUTENbHOM IIUTE DPa3/elieHbl Ha CEKIMH, MMEIOIIne
MEXCEKIIMOHHBIE Pa3beIMHUTENbHBIE YCTPOICTBA, TO AMEKTPUYECKUE IPHUBOABI, CEKIIMOHHBIE IIUTHI,
CHCIMATIbHBIE PACIPEICIIUTENILHBIC YCTPOUCTBA WM MYJIBThI, YCTAHOBJICHHBIC B JIBOMHOM WM OOJIbIIEM
KOJIMYECTBE WIIH MMUATAaeMbIe TI0 IBYM (hujiepam, JTOJKHBI OBITh TOAKIIOYCHBI K Pa3HBIM CEKIHSM ITIaBHOTO
pacrpenenuTenbHOTO IIUTA.

4.3.3 Ha rpy30BBIX Cylax orpaHu4eHHBIX paiioHoB TuiaBaHus R2, R2-RSN, R2-RSN(4,5), R3-RSN u
R3, a B 0TAeNBbHBIX CyYasx Ha CyJax HEOrPaHHUEHHOTo paifoHA M OTpaHHYEHHOTO palioHa maBanus R1 mo
ocobomy cornacoBaHHIO ¢ Peructpom gomyckaercst mogximoueHre Gpuaepa MUTaHusl SKOPHOTO YCTPOHCTBA K
pacIpenenuTeIbHOMY [UTY IPy30BbIX JICOSIOK WA JPYTOMY PaCIpeACIUTENILHOMY HIUTY MPU YCIOBUH MX
MMUTaHUS HEMOCPEACTBEHHO OT TJIABHOTO PACHPENIEIUTENFHOTO IIIUTA U COOTBETCTBYIOIICH 3aIlUTHI.

4.3.4 KoHeuHble OTBETBIIEHHBIE LIENM HAa HOMHHAJIBHBIA TOK Oojee 16 A IOMKHBI MUTATh HE OOJee
OJTHOTO TOTpeOuTes.

4.4 IMTAHUE DJIEKTPUYECKHUX (QJIEKTPOHHBIX) CUCTEM ABTOMATU3AIIUN

4.4.1 Ilutanue >nMeKTpUYECKUX (PIEKTPOHHBIX) CHCTEM AaBTOMATH3AIlMH JOJDKHO OTBEYaTh Tpebo-
BaHMSIM 4acTH XV «ABTOMaTH3AIMI.

4.4.2 Tlutanue yCTpOHCTB aBTOMATH3aLMH, HEOOXOAMMBIX 7SI 3aIlycka U pabOThl aBapUITHOTO AN3ENb-
TeHeparopa, JIOJDKHO OCYIIECTBISTHCS OT CTAPTEPHON WIIH JAPYTOi OTIENFHONW aKKyMYJSTOPHOM Oartapew,
pAaCIONIOXKEHHON B TTOMENIEHNH aBapUUHOIO JAU3eb-reHepaTropa.

4.5 INTAHUE OFBEJVMHEHHBIX IIYJIBTOB YIIPABJIEHUSI CYJHOM

4.5.1 Ilpu pa3menieHuy B MyJAbTE YIPABICHUS CYTHOM DJICKTPUUECKOTO, HABUTAIIMOHHOTO U PaIvo-
000pyIoBaHUS, ICKTPUUCCKUX YCTPOMCTB aBTOMATHU3AIMH U JUCTAHIIMOHHOTO YIIPABICHUS TJIaBHBIMHU U
BCIIOMOTATEeIbHBIMA MEXaHW3MaMHU MHTaHUE TaKOTO OOOpPYIOBAaHUSA JOJDKHO IPOU3BOIUTHCS 10
OTIeNbHBIM (uaepam, Kak TpeOyeTcs B HAacTOsIIEH IaBe W APYrux yactax [IpaBuir.
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Jonyckaercss OCylIecTBIISITh NMHTaHWE 00OpynoBaHMs, mepeuncieHHoro B 4.3.1, oT pacmpenenu-
TEJIbHBIX YCTPOHCTB 00BbEJMHEHHOTO MyJIbTa YIPABICHUS CYIHOM IPU YCIOBUH BBIIOJIHEHUS TpeOOBaHUMN
4.5.2 — 4.5.6 (cMm. Takxke 9.4.3).

4.5.2 PacnpenenutensHble YCTPOWCTBA OOBEIUHEHHOTO ITyNIbTa JOJDKHBI TONYyYaTh MHTAHHUE OT
TJIABHOTO PAaclpeAeUTeNIbHOTO [IMTa HENMOCPEACTBEHHO WM Yepe3 TpaHcHOopMaTopbl MO ABYM
HE3aBUCHUMBIM (uaepaM, MOAKIIOUCHHBIM K Pa3HBIM CEKIMSM COOPHBIX IIMH IJIABHOTO pPacHpeaeny-
TEJIBHOTO LIWUTA (€CJIM MPUMEHSETCS! CEKLIMOHUPOBAHUE IIINH).

[Ipn Hanu4um Ha CyAHE aBapUITHOTO TeHeparopa IMUTaHWe PaCIpeNeIMTeNIbHOTO YCTPOcTBa 00bean-
HEHHOTO MYJIBTa JIOJKHO OCYIIECTBISTHCS MO ONHOMY (hUAEpy OT MIIABHOTO paclpeeUTeIbHOTO HIUTa U
1o ogHOMY (QUAEpy OT aBapUHHOTO PaclpeAeIUTEILHOTO LIUTA.

4.5.3 PacmpenenurenbHble YCTPOMCTBA OOBEAMHEHHOTO IIyJIBTa YIPABICHUS AOJDKHBI II0JIy4YaTh
HE3aBUCHMOE IHUTAaHHE IO OTAEIbHOMY (huaepy Taxke OT APYroro MCTOYHHMKA WJIM MCTOYHUKOB, €CIIH
3TO HEOOXOAMMO, WCXOAs W3 TpeboBaHUN K OOOPYIOBAHMIO, IONYyYAION[EMy IHTAaHHE OT JTHX
pacIpelenuTeNbHbIX YCTPOUCTB.

4.5.4 Ha pacnipenenutenbHOM YCTPOWCTBE JOIKEH OBITH HepeKitodaTeb (GUAEpPOB MUTAHUA, TPELy-
CMOTpEHHBIX B 4.5.2.

Ecnu mpuMeHsieTcsl aBTOMATWYEeCKHI TepeKIouaTelb, JOJDKHO OBITh 00ECIedeHO TaKkKe PydHOe
nepekmouenue ¢uaepon. [Ipu 3ToM nomkHa OBITH peAyCMOTpPeHa HeoOXoanMas OJIOKHPOBKA.

4.5.5 Kaxnaplii morpeburenb u3 0cob0 mepeyucieHHBIX B 4.3.1, modydaromuid NOUTaHHE OT
pacIpeaeIuTeNbHBIX YCTPOUCTB 00BEIMHEHHOTO MyNbTa YIPaBICHUs, JOJDKEH MUTAThCS 10 OTACIBHOMY
bunepy (cm. Takxke 9.4.3).

4.5.6 B oObeanHEHHOM TMyNIbTE YIPABICHHUS TOHKHO OBITH YCTAaHOBJIEHO YCTPOWCTBO CBETOBOM
CUTHAJIM3alMK O HAIWYNM HANPSKSHUS MUTAHUS.

4.6 PACIIPEJIEJIMTEJIBHBIE YCTPOMCTBA

4.6.1 KoncTpykuusi pacnpenejuTeJbHbIX UTOB.

4.6.1.1 Kapkacel, JUIEBbIE MaHENH U KOXKYXU IVIaBHBIX, aBAPUIHBIX, CEKIMOHHBIX M TPYMIIOBBIX
pacnpeIenuTeNbHbIX IUTOB TOJKHBI M3TOTaBIMBATHCS U3 METaIlJIa UM U3 IPYTOro IPOYHOI0 HETOPIOYETOo
Marepuarna.

Ecnmm o0mas MOITHOCTh MpeaHa3HAYCHHBIX IS TapauIebHOW pa0dOThl TEHEPaTOPOB IPEBBIMIACT
100 kBT, reHepaTopHBIE CEKITMH TIIABHOTO PACTIPEACITUTEIHHOTO IIUTA JOKHBI OBITH OTIEICHBI APYT OT
Jpyra U OT IPUMBIKAIOMIUX CEKIUN MEeperopoJkaMyd W3 HETOPIOYEro MaTepualia, MpeJ0TBPaIlarolIMMU
pacnpocTpaHeHHe UCKP U IUIaMEHHU.

4.6.1.2 PacrnpenenuTenabHble LIUTHl JODKHBI MMETh IOCTATOYHO MKECTKYIO KOHCTPYKLIHMIO, BbI-
JIEP’)KUBAIONIYI0O MEXaHUICCKUE HAINPSKCHHsI, BO3HUKAIOIINE B YCIOBHUSIX JKCIUTyaTallid M BCIIEACTBUC
KOPOTKHUX 3aMbIKaHHM.

4.6.1.3 PacrpenieuTeNbHbIC MUTHI JOKHBL ObITh, MO0 KpaliHEH Mepe, 3alluIleHbl OT Karexa. JToH
3alIUTHl He TPeOyeTcs, €CIH IUTHI MPETHA3HAYCHBI Il YCTAHOBKU B MECTaX, IJIe OTCYTCTBYIOT YCIOBUS
JUIS TIOTIafaHusl B pacIpeIeIUTENIbHBIC MATHI BEPTUKAIHHO MAdaroNX Kameiab (CM. Takxke 4.6.6.2).

4.6.1.4 PacnpenenuTenbHble HIUTHI, MNpeIHA3HAYEHHbIE JJIsI YCTAaHOBKM B MECTaX, JOCTYIHBIX
MMOCTOPOHHUM JIUIIAM, JIOJIKHBI OBITh CHAOXCHBI JBEPIAMH, OTKPBIBAIOUIUMHUCS CIICIIUAIBHBIM KITFOUOM,
OJIMHAKOBBIM ISl BCEX PACTIPEACIUTENbHBIX IIUTOB Ha CYIHE.

4.6.1.5 KoHCTpyknus ABepen paclpeiciMTEIbHBIX IUTOB JOJDKHA OBITh TAaKOM, YTOOBI MOCE HX
OTKPBIBaHUS OBLI 00ECIIEYCH MOCTYIT KO BCEM YaCTAM, TPEOYIOMMM yXO/a, a YaCTH, PaCIOIOKEHHBIC Ha
JIBEpIaX U HAXOISAIIMECS IO HAMPsHKEHUEM, TOJKHBI OBITh 3aIUIEHBI OT CIIYyYaitHOTO MPUKOCHOBEHUS.

OTKpBIBAIOIIMECS TAHEIW U ABEPIbI, HA KOTOPHIX PACIONOKECHBI JJICKTPHYECKas armaparypa
yOpaBJICHUS M W3MEPUTENbHBIE MPUOOPHI, MOKHBI OBITh HAJECKHO 3a3eMJICHBI HE MEHee 4eM OJHOMN
THOKOH TepEeMBIUKOM.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI-34

4.6.1.6 I'maBHbIe, aBapUiiHbIE U CEKLIMOHHBIC PACIPEICIUTENbHbIC IUThI, a TAKXKE MyJbThl YIpaBIe-
HUSL JOJDKHBI CHAOXXaThCsl IIOPYYHSIMH, PAclloIOKEHHBIMU Ha UX JIMLEBOH cTopoHe. PacnpenennrtensHble
IIMTBI C JOCTYIIOM C 33JHEH CTOPOHBI JOJDKHBI CHA0XKAThCS TOPU3OHTAIHHBIMHU IOPYYHSMH, PacIo-
JIOKEHHBIMHM 32 IIHTOM.

B kawsecTBe Marepumana ayid HOpy4YHEH [OMycKaeTcs M3OJALMOHHBIA MaTepuan, AEpeBO WIU
3a3eMJICHHBIC METAJUINYECKHE TPYObl C COOTBETCTBYIOIUM H3OJSILIMOHHBIM ITOKPBITHEM.

4.6.1.7 I'eneparopHble NaHENIHN [NIABHBIX PACHPEAEITUTENbHBIX LIIUTOB JOJKHBI OCBEILATHCS CBETUIIb-
HUKaMHU, TTOIYYalONMMI MIUTaHHE CO CTOPOHBI TeHEpaTopa Mepe IJIaBHBIM BBIKIIIOYAaTEIeM Ui HE MEHee
YeM OT JIByX pa3HbIX CHCTEM COOPHBIX IIMH MPH HAIWYHM TAKUX CHCTEM B COOTBETCTBHUH C 3.5.6. Ilpm
OTCYTCTBUHM YKa3aHHBIX CHCTEM MOXKET OBITh JOMYIIEHO NHUTaHWE CBETWIHHUKOB OT aBapUItHOTO
pacIpeaeauTeNIbHOTO IIUTA.

4.6.1.8 OcsgernieHue JUIEBOM CTOPOHBI TaHEJIEH pachpeneNuTeNbHbIX IIUTOB HE JOJKHO MeIIaTh
HaAOJIO/ICHUIO W BBI3BIBATH CIETIAIIETO JAEHCTBUS.

4.6.1.9 KoHCTpyKIusl pacHpeAeNuTeNbHBIX LIUTOB M IyJIbTOB IPHCIOHHOTO THIA JOMKHA 00e-
CHEYMBATh AOCTYH K YacTsM, TPEOYIOIUM OOCITyKHUBaHUSI.

JIBepu pacnpenenuTenbHbIX IUTOB JODKHBL OBITh 000PYIOBaHbl yCTpocTBaMU Uil (GUKCHPOBAHHUS B
OTKPBITOM TOJIOKEHUH.

BroiamkHble ONOKM M MPHOOPHI JAOKHBI MMETh YCTPOWCTBA, MPEOTBpAIIAIONINE BBIMAJEHHE B
BBIIBUHYTOM ITOJIOKEHHH.

4.6.1.10 Kaxmoe pacnpefenuTeNbHOE YCTPOWCTBO Ha HAIPsDKEHHE BBINIE OE30MacHOT0, KOTOpOe
uMeeT KOMMYTAllMOHHYIO M 3aIlUTHYIO almaparypy M Ha KOTOPOM HE YCTAHOBJIEH BOJIBTMETP, AOJIKHO
OBITH CHaOXKEHO CHUTHAIBHOM JIAMITOH, MTOKA3bIBAIONIEH HAaIMYNe HANPSHKEHHUS Ha ITHHAX.

4.6.2 IllnHbI ¥ HEeNM30JIUPOBAHHBIE TPOBO/IA.

4.6.2.1 IlpenensHas Temneparypa HarpeBa IIMH U HEU30JMPOBAHHBIX IPOBOJOB PaCHpeeTUTENbHBIX
IIMTOB NPH HOMHHAJIBHOW Harpy3Ke M NPU KOPOTKOM 3aMBbIKAaHHM WM JOMYCTHMOW Al MEIHBIX IIUH
OJHOCEKYHIHOM Harpy3ke KOPOTKOTO 3aMbIKaHUs JOJKHA ONPENENIATHCS 110 HALIMOHAIBHBIM CTaHAAPTaM.

4.6.2.2 YpaBHHUTENbHbIE IMUHBI JODKHBI OBITH PACCYMTAHEHI IO KpaiiHel Mepe Ha 50 % HOMHHAIBHOTO
TOKa HauOOJBIIET0 TeHepaTopa, MOAKII0YaeMOro K IMIaBHOMY paclpe/leIUTeNbHOMY IIUTY.

4.6.2.3 Ecnu mmMHa CONpUKacaeTcsl ¢ M30JMPOBAHHBIMU YACTSAMH WM HAaXOOUTCS BONU3M HHX, €€
TEIJIOBOE BIHMSHUE B pabOvYeM pEXUME WIHM HPH KOPOTKOM 3aMbIKAHMM HE JOJDKHO BBI3BIBATH IIpeE-
BBILICHUS TEMIIEPATYPbl, JOIMYCTUMON U JAHHOTO W3O0JISILIMOHHOTO MaTepHala.

4.6.2.4 Illuapl W HEW3OJMPOBAHHBIE MPOBOJA B PACIpPENEIUTENbHBIX INMUTaX JODKHBI 00JaaaTh
NEKTPOAMHAMUYECKOM M TEPMHUYECKOW CTOMKOCTHIO MPU KOPOTKHX 3aMBIKaHMSX, BO3HHUKAIOIIUX B
COOTBETCTBYIOIIMX MECTax IIEMH.

ONeKTPOAMHAMHYECKUE YCHIHUS, BO3HMKAIOIIME B IIMHAX M HEHM30JIMPOBAaHHBIX MPOBOAAX NpHU
KOPOTKHX 3aMBIKaHUSIX, JOJDKHBI ONPENEIATHCS 0 HAMOHAIBHBIM CTaHIapTaM.

4.6.2.5 V3zonsTopbl U Apyrue 4acTH, NpelHa3HAYCHHbIE JIJISl KPEIJIEHWs IIMH U HEeHU30JUPOBAHHBIX
MIPOBOJIOB, JOJKHBI BBIIEPYKUBATh yCUJIHSI, BO3HUKAIOIINE BO BpeMsI KOPOTKHMX 3aMbBIKaHHIM.

4.6.2.6 Yacrora COOCTBEHHBIX KOJIEOAHMI MEIHBIX ITOJOCOBBIX IIWH HE IO/DKHA HAXOAUTHCS B
muama3zoHax 40—60 m 90—110 I'm gaa HommHaAmbHOM YacTtoThl 50 I't; 50—70 m 110—130 I'm msg
HOMUHaIBbHON yacToThl 60 I'1I.

4.6.2.7 llluael ¥ HEW3OJIUPOBAHHBIE TPOBONA, OTHOCSIIHECS K pPa3HBIM IOJOCAM, JOJDKHBI OBITH
MapKHPOBaHbI CAETYIOIUMHI OTINYUTENBHBIMU I[BETAMHU:

KPacHbIM — JJIs1 TOJIOKUTEILHOTO TIOMIOCA;

CHUHHUM — JJIs1 OTPHULIATEIBHOIO TOJIIOCA;

YEPHBIM WIJIM 3€JIEHO-KENTBIM — JUIS 3a3eMJISIOIINX TPOBOIOB;

TOIyOBIM — JJISI CPETHETO MPOBOJIA.

YpaBHUTEIBbHBIN TPOBOJ JOIKEH OKPAIIMBATHCS B LIBET TOTO IOJIIOCA, B KOTOPOM OH HAXOAWTCSH, U
J100aBOYHO OENBIMU MONEPEYHBIMU TTOJIOCAMHU.

4.6.2.8 llInHbI 1 HEU30JIMPOBAHHBIE [IPOBOAA, OTHOCALIMECS K Pa3HbIM (pazam, JOJKHBI OBITH MAapKH-
POBaHBI CIEAYIONUMH OTIHYUTEIFHBIMU IIBETAMHU:
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JKENThIM — 1Tt passl 1

3€JIEHBIM — IS has3bl 2;

¢dburomeToBBIM — 11 (hazsl 3;

TOIyOBIM — JUTSI HEUTPAIBHOTO TIPOBOJIA;

3€JI€HO-)KEITHIM — JAJIS 3a3€MIISIOIUX MTPOBOJOB.

4.6.2.9 CoequHeHNE IUH JOJDKHO BBIMOIHATHCS TaKUM 00pa3oM, YTOOBI HCKITHOYANIaCh BO3MOXHOCTh
MOSIBJIEHHSI KOPPO3UH B MECTaX WX COCTUHECHUS.

4.6.3 PacyeT TOKOB KOPOTKOIO 3aMBIKAHMSA M BBHIOOP KOMMYTALUMOHHBIX JJIEKTPUYECKUX
annaparos.

4.6.3.1 Pacyer TOKOB KOPOTKOTO 3aMBIKaHHsI IIOJDKEH BBIMONHATHCS HA OCHOBE OJOOPEHHBIX
PerucrpoM craHIapTOB WM pacYeTHBIX METOJIHK.

4.6.3.2 Ilpu pacuere MakCUMaJIbHBIX 1 MHHUMAIBHBIX TOKOB KOPOTKOTO 3aMBIKAHHS HCTOYHHK TOKA
KOPOTKOTO 3aMBIKaHUS JIOJDKEH COAEp)KaTh BCE TEHEPaTOphl, BKIIOYAs CHHXPOHHBIE KOMIIEHCATOPHI,
KOTOpBIE MOTYT OBITh MapajuIeIbHO BKIIIOYEHBI, M BCE JIEKTPOJBUTATENN, pabOTaIOINe OJJHOBPEMEHHO U
CIIOCOGHBIC J1aTh TOK TIOAMMTKM B TOUKY KOPOTKOTO 3aMbIKaHHs'. Pacuer mpoM3BOAUTCS MpH TPeX(pazHOM
«METaJNTNIECKOM» 3aMBIKaHUH.

Pacder TOKOB KOPOTKOTO 3aMBIKaHHSA CJIETyeT BBITIONHATH IS BCEX JIEKTPHUUECKUX IETeH, B KOTOPHIX
YCTaHOBJICHO 3JIEKTPOOOOpY/I0BaHKE, BEIOMpAEMOE W MPOBEPSAEMOE C YUETOM BEJMYHHBI JOIYCTHMOTO
TOKa KOPOTKOTO 3aMBIKaHHUS U IMOJyyarollee MUTaHWe HEMOCPEACTBEHHO OT LIMH IJIABHOTO paclpeaeiu-
TEIBHOTO INWTa, B TOM YHCIE W Ha MIMHAX PACHPESIUTEIBHBIX IIUTOB JJS WX IMPOBEPKU Ha
ANEKTPOAMHAMUIECKYIO CTOHKOCTh ¥ HATPEB B TEUEHUE BPEMEHH MTPOTEKAHHUS TOKAa KOPOTKOTO 3aMBIKaHUSI.

Kax MuHUMYM Takue pacueTsl TOJHKHBI OBITH BBITOTHEHBI IS CICTYIOMINX TOYEK:

CO CTOpOHBI F'€HepaTopa Ha BHIBOAAX aBTOMAaTHMYECKOTO BBIKIIOUATENS;

Ha COOpPHBIX LIMHAX TJIABHOTO PACHpPEACIUTENILHOTO IINTA;

Ha IIUHAX aBapUIHOTO PaCIPENeUTENBHOTO IUTA;

Ha KJIeMMax IMOTpeOHTeNel dIeKTPOIHEPTUN U IIUHAX IIUTOB, MOMYYAIOIINX MUTAHHE HETOCPEACT-
BEHHO OT TJIABHOTO PACIIPENIeUTENBHOTO MIUTA.

1 OIleHKH 4YyBCTBHUTEIBHOCTH 3aIlMTHl HEOOXOAMMO pPAaCCUUTHIBATH KaK MaKCHMallbHBIE, TaK M
MUHHUMAaJIbHBIE TOKH KOPOTKOTO 3aMBIKaHUsl Ha KIEMMax MOTpeOUTeNel 3IeKTPOIHEPTHH.

Pacyer Toka KOPOTKOTO 3aMBIKaHUSI B IIETIM OT KJIEMM T€HEepaTopa JO IIMH TJIABHOTO pacIpeeiu-
TEJBHOTO IIUTA BHIMOJHSAETCS Ha BHIBOAAX I€HEPATOPHOTO aBTOMAaTWYECKOTO BBIKIrouarens. Pacdyer Toka
KOPOTKOTO 3aMBIKaHUSl Ha KJIEMMax TeHepaTropa BBITIONHAETCS NMPH HAIWYMH 3AIIUTH OT BHYTPEHHHX
3aMBIKaHHI 0OMOTOK ctaropa (Hampumep, quddepeHranbHON 3anTh).

Pe3ynbrarhl pacdeTa TOKOB KOPOTKOTO 3aMbIKaHMS JOJKHBI COAEpXkaTh NepedyeHb MpeayCMOTPEHHBIX
KOMMYTAIIHOHHBIX JJIEKTPUYECKUX alllaparoB W HMX IapaMeTphbl, a TaKkKe OXKHJaeMble B MECTE WX
YCTaHOBKHA MaKCHMaJbHO ¥ MUHHUMAIILHO BO3MOXHBIE TOKH KOPOTKOTO 3aMBIKaHWSL.

4.6.3.3 TpeboBaHus K pacyeTy TOKOB KOPOTKOTO 3aMBIKaHHS B CHCTEMax C pacripeneicHHeM
3JIEKTPOIHEPTHH Ha MTOCTOSHHOM TOKe yKa3aHsl B 22.3.4.

4.6.4 KomMyTanMOHHBIE annapaTbl H H3MepPHUTeIbHbIe MPUOOPHI.

4.6.4.1 Anmaparsl, U3MEPUTEIBHBIE U KOHTPOJIbHBIE HNPUOOPHI, OTHOCSIINECS K COOTBETCTBYIOIINM
reHepaTropaM M JpyTMM KPYIHBIM OTBETCTBEHHBIM YCTPOWCTBaM, CJeIyeT YCTaHaBIHMBATh Ha
pacmpenennTenbHbIX YCTPONCTBAaX, OTHOCIIINXCSA K 3TUM TeHepaTopaM M yCTPOWCTBaM.

3710 TpeboBaHWE MOXKET OBITh HE BBIIIOJIHEHO JAJISl TEHEPaToOpPOB, €CIU MMEETCS LEHTPAIBHBIN MyJabT
yOpaBJeHUs, HA KOTOPOM YCTaHOBJICHHl KOMMYTAI[MOHHAs ammaparypa W H3MepUTelbHbIe HpUOOpPHI
HECKOJIbKUX T€HEePaTOpOB.

4.6.4.2 Jlnsa Kaxaoro TeHeparopa ITOCTOSHHOTO TOKa JO/DKHBI yCTAHABIIMBATHCS Ha TIIABHOM |
aBapUHHOM PaCIpeeNUTeNbHBIX IUTaX 10 OAHOMY aMIIEpPMETPY U BOJNBTMETPY.

!3nexTponBuraTen, MOMyYAKOIIIE TMTAHAE OT MOTYIPOBOIHHKOBBIX MPEOGPA30BATENCH, HE CO3AKT TOKA MOAMUTKL
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4.6.4.3 Jlna kaxmoro reHeparopa IMEPEeMEHHOIO TOKa JOJDKHBI OBITh yCTAHOBIIEHBI Ha TJIABHOM
pacmpenenuTeIbHOM IIUTE U TSl aBapHIHOTO reHepaTopa — Ha aBapUitHOM PacIpeleNnTeIbHOM HINTe
CIIEYIOIINE N3MEPHUTEIbHBIE TPHOOPHI:

.1 aMnepmerp ¢ mepekiroyaresieM il H3MEPEHUs TOKa B KaxIou Qase;

.2 BOJIETMETP C MepeKIovaTeneM A u3MepeHus (a3HbIX WU JIUHEHHBIX HANpsKECHHIH;

.3 wactotomep (HOIycKaeTcs MPUMEHEHUE OJTHOTO CIIBOSHHOTO YaCTOTOMEpA JUJIsl TeHEpPaTopoB, pado-
TaIONNX MapalIeNlbHO, C MEePEeKIIIoYaTeIeM Ha KaXAblil TeHepaTop);

.4 BartmeTp (U1t MomHOCTH cBBIIe 50 KB-A);

.5 npyrue HeoOXOAUMBIE TTPUOOPHI.

4.6.4.4 Jlns cynoB C YCTaHOBKOW Majoil MOIIHOCTH, Ha KOTOpPBIX HE IIpEeayCMaTpUBAETCS
napanienbHas paboTa TEeHepaTOpOB, JOMYCKAETCS YCTaHABIMBATH Ha TIIABHOM W aBapHitHOM
pacmpenenuTeNbHbIX MUTaX OJUH KOMIUIEKT M3MEPHUTEIbHBIX MPHOOPOB, MPEeIyCMOTpeHHBIX B 4.6.4.2
u 4.6.4.3, obecrieunBarONNX BO3MOXHOCTh U3MEPEHUH Ha KaKIOM YCTAaHOBIEHHOM T'e€HEepaTope.

4.6.4.5 B nensx OTBETCTBEHHBIX MOTpeOUTENEeH ¢ HOMUHAIBHBIM TOKOM OT 20 A u 6oree JOIKHBI
YCTaHABIMBATHCS aMIIEPMETPBL. DTH aMIIEPMETPHI JIOIYCKAeTCsl YCTAHABIMBATh Ha TJIABHOM pacmpee-
JUTETHFHOM IIUTE WM y TTOCTOB YIPaBJICHHUS.

Jormyckaercs ycTaHOBKa aMIIEpMETPOB C MEPEKIIOYaTeNsIMU, HO He Oosiee yeM Ha 6 MOoTpeOuTenei.

4.6.4.6 Ha rmaBHOM pacrnipeieIUTeNbHOM IIUTe B (hujepe MUTaHHUS OT BHEIIHETO NCTOYHHKA dIIEKTPH-
YEeCKOW PHEPTHH JOJKHBI OBITh TPEILYyCMOTPEHBI:

.1 KOMMyTallMOHHBIE W 3alUTHBIC YCTPOICTBA;

.2 BONIBTMETp WJIM CHUTHAJbHAS JIAMIIA;

.3 YCTPOHUCTBO 3alIHUTHI OT O0OpEIBa as.

4.6.4.7 Ha mnaBHBIX M aBapUUHBIX PACHPEICIUTEIBHBIX IMIUTAX I KAKIOW CETH M30IMPOBAHHBIX
CHCTEM JIOJDKHO OBITH YCTAHOBJICHO MEPEKIIOYaeMOe MU JUIS KaXKIIOW CETH OTAENBbHOE YCTPOWCTBO IS
W3MEPEHUs ¥ WHAMKAIMA COMPOTHBICHUS HU30JIAIINH.

Tok yTedkn Ha KOpITyC, 00yCIIOBIEHHBIN pabOTONW N3MEPHUTEIHHOTO YCTPOICTBA, B MIOOBIX CIAyJasX HE
JTOJDKEH TIpeBhImaTh 30 MA.

JomkHa OBITH HpPEAyCMOTpPEHA CBETOBas M 3BYKOBas CHUTHAJHM3AIMS O HEAOMYCTUMOM MOHMKEHHUU
COTIPOTHUBIICHUS U3OJISALMH.

Ha cymax 0e3 TOCTOSHHOW BaxThl B MAIIMHHOM IIOMEIICHWHM TaKas CUTHAJIM3AIUs JIOJDKHA
YCTaHABJIMBATHCS TAKXKE B IIEHTPAJIHHOM IIOCTY YIIPABIICHUS CYTHOM.

4.6.4.8 V3mepurenbHble TPHOOPHI JOHKHBI MMETh IIKAIBI C 3allacoM IO JEJICHUSM, MPEBBIIIAOIIe
HOMHHAJIbHBIE 3HAUEHUS M3MEPAEMBIX BETHUHUH.

Crenyer NpuMEHSTh U3MEPUTENbHBIC PUOOPHI C MpeaeaMu MIKall, He MEHee CIIEAYIOIIUX:

.1 Boner™MeTpel — 120 % HOMHHAJIBHOTO HANPSKCHUS;

.2 aMriepMeTpsl JJIsl TeHepaTtopoB, HEe PadOTaloMIMX MapauieNibHo, U morpeduteneii — 130 % Homu-
HAJILHOTO TOKA;
.3 ammepMeTpsl i1 TeHepaTopoB, paOOTAIOUINX MapayuIeIbHO, — MpeeN IIKajdbl TOKa Harpy3Kd

130 % HOMHHANBHOTO TOKAa M TpejeN IIKalibl 00paTHOro Toka 15 % HOMWHaIBHOTO TOKa (TOCIIeAHee
TOJIBKO AJISl TEHEPAaTOPOB MOCTOSHHOTO TOKA);

.4 BaTTMETpHI JUIA TeHepaToOpoB, He padoTaromux napamwienbio, — 130 % HOMUHAIIBHOW MOIIHOCTH;

.5 BaTTMETpPHI AN TEHEPaTOpOB, PadOTAIOIINX MaPaUIETbHO, — TMPEIeN MIKAJIbl MOIIHOCTH HATrpPy3KH
130 % w mpenen mkansl 0OpatHON MomHOCTH 15 %;

.6 yacroromepsl — + 10 % HOMUHaIBHOI YaCTOTHI.

4.6.4.9 HomuHansHbIe HAINPSDKEHMSI, TOKA ¥ MOITHOCTH IIeNei TpeOHOM AIIeKTpHYeCKOr YCTAaHOBKH U
TEeHepaTOPOB JOJDKHBI OBITHh OTMEUYEHBI HA IIKAJaX H3MEPUTEIBHBIX MPHOOPOB SICHO BUIMMBIMHU
OTMETKaMH.

4.6.4.10 Tam, re BO3MOXKHO, BBIKJIIOYATENN IOJDKHBI YCTAHABIMBATHCA U MOJKIIOYATHCA K LIMHAM
TakuM 00pa3oM, 4YTOObI B IIOJNIOKCHHH «BBIKIFOUEHO» TOIBHKHBIE KOHTAKThI M BCS CBS3aHHAs C
BBEIKJTFOYATEJIeM 3alllUTHAS ¥ KOHTPOJIbHAS alliaparypa He HaXOIMIUCH O] HaNPsHKEHUEM.
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4.6.4.11 Ecim B uemsxX pacOpedeiauTeNbHBIX LIUTOB YCTAHABIMBAIOTCSA BBIKJIIOYATENU C Ipe-
JIOXPaHUTEISIMH, TTPEIOXPAHUTETHN JOKHBI OBITh PACTIONOKEHBI MEXY IMIMHAMH W BHIKITIOYATEISIMH.

4.6.4.12 IlpegoxpannuTeny B pacpeAeTUTEIbHBIX IIUTaX, yCTAHOBIECHHBIX HAa (DyHIaMEHTE Ha YPOBHE
HACTWJIA, JIOJDKHBI OBITh PACIONIOKEHBI Ha YpoBHE He HMke 150 MM u He Bbie 1800 MM OT HacTmIa.

Haxonsmuecss mom Hamps)KEHUEM OTKPBITBIC YaCTH PACHPEICITUTEIBHBIX IUTOB JOJDKHBI OBITH
pacrnosyioxKeHbl Ha BbICOTE HE MeHee 150 MM HaJ HACTHUIIOM.

4.6.4.13 IlpenoxpaHuTeNn B paclpeaeTUTEIbHBIX MUTaX JOKHBI YCTaHABINBATHCS TAKUM 00pa3oM,
YTOOBI JOCTYNN K HHM OBUI JIETKHM M 3aMeHa IUIaBKAX BCTaBOK HE BBI3bIBAJIa OMACHOCTH IS
00CITy’KMBAIOIIETO MEPCOHATIA.

4.6.4.14 TlpemoxpaHUTENH, 3alIMIIAIOINNAE TOIIOCH HIXW a3kl OJHOW IEMHU, JOKHBI OBITh
YCTAHOBJICHBl PSAJOM TOPU30HTANIBHO MM BEPTUKAIBHO C YYETOM KOHCTPYKIUHU MPEAOXpaHUTENS.
B3auMmHoe pacrnosiokeHue NpefoXpaHuTened B LEMU NEPEMEHHOIO TOKa COOTBETCTBEHHO IOCIENOBa-
TETBHOCTH (Da3 JOIDKHO OBITH CIIeBa HAIIPaBO WJIM CBEPXY BHU3.

B menu mocTosSHHOrO TOKa MPENOXpPAaHHUTENh IOJIOKUTENHFHOTO MOJI0CA JTOMKEeH OBITh PacHoioKeH
clieBa, CBepXy WM OJMKe K 0OCTYKUBAIOIIEMY MIEPCOHAIY.

4.6.4.15 PyuHble NPUBOJLI PETYIATOPOB HAIPSIKEHUS, YCTAHOBJICHHBIX Ha TJIAaBHOM WJIM aBapUTHOM
pacmpeneInTenbHOM IUTE, JOJDKHBI PACIoNararbCs BOJIM3U U3MEPHUTEIBHBIX MPHOOPOB, OTHOCSIIUXCS K
COOTBETCTBYIOIIIMM T€HEPaTOPaM.

4.6.4.16 AmmepMeTpbl TEHEpaTopoB IOCTOSHHOIO TOKAa CO CMEIIAaHHBIM BO30YyXIEHHEM, Ipe-
JHa3HAUYCHHBIX [UJIs TMapajuieibHOW paboThl, MOJKHBI OBITH YCTAHOBJEHH B IEMU TIOJIIOCA, HE
COEIMHEHHOT'O C YPABHUTEIBHBIM IPOBOJIOM.

4.6.4.17 J1ns IOAKITIOYEHNS MOJBM)KHBIX WIIM OTPAHWYEHHO MOABIKHBIX MPUOOPOB JOJDKHBI MTPHMeE-
HATBHCSI MHOTOIIPOBOJIOYHBIE THOKHE MTPOBOJIA.

4.6.4.18 Opranbl ynpaBjieHHs KOMMYTALMOHHBIX 3JIEKTPUYECKUX amlaparoB, MAaHENIH, OTXOIsSIIne
ANEKTPUUYECKHUE IIeTI Ha PACIIPEIEIUTENBHBIX IUTaX, H3MEPUTEIbHbIE PUOOPHI TOTKHBI UMETh HAIIHCH.
KoMmMyTanoHHbIE MONIOKEHHSI armapaToB JOJDKHBI OBITh 0003HaueHBI. J(OMKHBI OBITh TakkKe yKa3aHbI
HOMMHAJBHBIE TOKH YCTaHOBJCHHBIX IPEIOXpaHWUTENIe W BBIKIIIOUaTeNeil, yCTaBKH aBTOMAaTHYECKHX
BBIKJTIOYATesIeH U 3JEKTPOTEIUIOBBIX pelle.

4.6.4.19 Kaxpmas uenb, OTXOJAIIAas OT PACIHPEACTUTEIHLHOTO IIWTa, JOJDKHA OBbITh CHAOXeHa
BBIKITIOUATEIeM, OTKJIIOYAIONIMM BCe TONMtoca U/mnu (asel. BeIKIOYATeT MOTYT HE YCTAHABJIHWBATHCS
BO BTOPHYHBIX pacHpefeUTeIbHBIX KOPOOKaxX OCBEIEHHs, MMEIONINX OOIINK BHIKITIOYATENb, a TAaKXKe B
HEensIX TpuOOPOB, YCTPOHCTB OIOKMPOBKH W CHTHAIN3AIIMN, MECTHOTO OCBEIICHHUS IIUTOB, 3AIINIIEHHBIX
MPEeIOXPaHUTEISIMH.

4.6.5 CBeToBasi cCUrHAJIM3AIHA.

4.6.5.1 Jlns cBeTOBOW CHTHAIIM3ALMU JTOJDKHBI IPUMEHATHCS 1IBETa, YKa3aHHbIe B Tabm. 4.6.5.1.

Tabnuna 4.6.5.1

IBer 3HayeHue Pon curnana CocrosiHUe yCTpOiicTBa
KpacHbrii OnacHoCTh Muraromuit ABpaJl B OIIACHBIX COCTOSIHUSAX, TPEOYIOIMX HEMEUIEHHOTO BMEILATEIbCTBA
TocrostHHbIH ABpa B OIACHBIX COCTOSIHUSX, OOHAPY)KEHHBIX, HO eIlie He YCTPaHEHHBIX
Kenrerit Buumanue Muratomuit HeHopMabHEIE COCTOSIHUS, HO He TpeOyrolue HeMEeUICHHOTO YCTPaHCeHHS
TocrosHHbIH CocrosHEe cpelHee MEeXTy HEHOPMAaIbHBIM H 0€30MacHBIM.

CocrosiHre HEHOPMaIbHOE OOHAPYKEHHOE, HO €IIe HEe yCTPAHCHHOE

3eneHsblii Besonacuocth Muratommuit MexaHu3MBbl BKIIOYWINCh B PabOTy M3 PE3EPBHOTO COCTOSHHS
TTocrostHHbIH HopmanbHslit pexxum paboThl U AeicTBUS
Cunnit Wndpopmanust IocrostHHbIH MexaHU3MBl U YCTPOKCTBa roTOBBI K ITycKy. Hanpsbkenue B cetu. Bee B mopsiike
Bensrit Obmas TocrosHubIH CurHansl, BKIIOYaeMble IpH HeobxomumocTd. Hanmmcu, kacaromumecs

uHpopmarus ABTOMAaTHYECKOTO AeicTBHA. [lpyrue JOMOIHUTENbHbIE CUTHAIIBI
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4.6.5.2 Jlonyckaercsi mpuMeHeHHe OYKBEHHBIX CHMBOJIOB B KaueCTBE CBETOBOW CUTHAIM3ALNU TIPU
YCIIOBHH, YTO OYKBEHHBIE CHMBOIIBI Y€TKO MACHTU(HUIMPYIOT COCTOSTHHAE YCTPOMCTBA.

4.6.6 Pazmenienue pacnpeaeuTeJbHbIX YCTPOICTB.

4.6.6.1 PacmpenenuTenpHBIE YCTPOWCTBA JIOJDKHBI YCTAHABIMBATHCS B MECTax, IJ€ MCKIIOUEHA
BO3MOXKHOCTh KOHIICHTPAIIUU Ta30B, APOB BOJBI, MBUIM U KUCIOTHBIX UCIAPEHUM.

4.6.6.2 Eciu pacnpenenuTensHOE YCTPOUCTBO ¢ 3amuTHBIM ucronHeHreM [P10 u Hmke pacmona-
raercs B CIeNHaIbHOM ITIOMEIEHHH, KAy WU HALIE, TO TAKHe IOMETIEHHS JOKHBI OBITh H3TOTOBIIEHBI
W3 HETOPIOYEro Marepuana MM UMETh OOJNMIIOBKY M3 TaKOTO MarepHaia.

4.6.6.3 Pasmemienue TpyOONPOBOAOB W IMCTEPH BOJMU3HM PACHPEICIUTEIBHBIX IIUTOB JIOJKHO
otBevars TpeOoBanusaM 5.5 yactu VIII «Cucrtemsr u TpyOOIIpOBOIBD».

4.6.6.4 1lluT CUrHATHLHO-OTIIMYUTEILHBIX (JOHAPEH MOJDKEH pacronararhCs B PYJeBOH pyOKe B JIETKO-
JIOCTYITHOM ¥ BUJTHOM ISl BAXTEHHOTO TIEPCOHANA MECTE.

4.6.6.5 ['maBHBII pacTipeieTUTEIHHBIN T U T€HEPATOPHBIE arperaTsl JOJDKHBI OBITH PACIIONOXKEHBI B
HEIMOCPEICTBEHHOM OM30CTH IPYT OT APYyTa, B OJJHOM MAITWHHOM ITOMEIICHUH U B TPAHUIIAX OJHUX U TEX
K€ BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX OTHECTOMKUX KOHCTpyKUMi THna A-60. Briropoaka, Haxoasimascst
B TIpefeNax TIABHBIX TPaHWI] MAalIMHHOTO ITOMEIIeHHS, MPEeIyCMOTpPEHHAs [UIS LEHTPaJbHOTO IOCTa
yIpaBieHUs MexaHu3Mamuy, rae pacnonaraercs I'PIL, ne cuntaercs otnenstomieit I'PIIL ot reneparopHbix
arperaTos.

Eciu OTBETCTBEHHBIE YCTPOWCTBA, OOSCICUUBAIOIINE YIPABICHHE W JIBUKCHUE CYIHA, MONY4YaroT
MUTaHUE OT CEKI[MOHHBIX IIUTOB, TO 3TH IIUTHI U JIF0OBIE TPAaHCPOPMATOPHI, ITPe0oOPa30BaTENN U IOAOOHOE
o0opynoBaHue, 00pasyroliee OTBETCTBEHHYIO YaCTh CHCTEMBI NMUTAHUS THX YCTPOWCTB, MOJDKHBI OBITH
TaK)Ke PACIIONIOKEHBI B OAHOM ITOMEIIEHUH C TeHEPATOPHBIMU arperaTaMu.

4.6.7 locTyn K pacnpeaeauTe]IbHbIM IIUTAM.

4.6.7.1 C nepenHeli CTOPOHBI PACIIPEISIIUTSIBHOTO IUTA JODKEH OBITh MPOXOJ IIUPUHOW HE MEHEee
800 MM mpu yrHE muTa 10 3 M ¥ He MeHee 1000 MM nipu anmuHe mmTa 3 M 1 Oonee.

Ha cynax BanmoBoit BMecTuMOCTbiO MeHee 500 mupuHy npoxojia J0MycKaeTcss YMEHbIHUTh 10 600 MMm.

4.6.7.2 C 3amHeill CTOPOHBI BAOJNb CBOOOIHO CTOSIIMX DPACHpEeNUTEeNbHBIX HIUTOB IOJDKEH OBITh
obecmeueH mpoxo mupuHoi He MeHee 600 MM 1y UTOB UTHHOU 10 3 M 1 He MeHee 800 MM 11 Goee
JUTMHHBIX IIATOB.

Mexy CBOOOAHO CTOSIIUMY PACTIPEACITUTEIFHBIMU yCTPOWCTBAMH, MMEIOIIUMH OTKPBITHIE YaCTH
O] HAITPSDKEHUEM M Pa3MEIEHHBIMH B CIIEMANBHBIX JJIEKTPUYECKUX MTOMEIICHHIX, IMUPUHA ITPOXOI0B
noimkHa ObITh He MeHee 1000 mm.

4.6.7.3 IlpocTpaHCTBO MO33aaud CBOOOMHO CTOALINX pACHpPEACTUTENbHBIX IIUTOB C OTKPHITHIMHU
YaCTSIMH, HaXOSIIUMUCA IO/ HAIMpPsSHKEHUEM, IOJDKHO OBITh BBITOPOXKEHO M CHA0XKEHO MABEPSIMH B
cootBercTBUH C 2.8.1.

4.6.7.4 Y pacrpenenuTeNbHBIX IIATOB JUIMHOW Oonee 3 M, yka3aHHBIX B 4.6.7.3, HOIKHO OBITH
MPEeIyCMOTPEHO HE MEHee ABYX JABEepeil B MPOCTPAHCTBO 3a IIUTOM M3 TIOMEIIEHNUS, B KOTOPOM yCTaHOBIIEH
IIUT. DTH JBEPHU OJDKHBI HAXOAUTHCS HAa BO3ZMOXKHO OOJIBIIIEM PACCTOSIHUH JPYT OT JApyTa.

Jlomyckaercs, 4ToObI OJIHA U3 JBEPEH BHIXOAMIIA B CMEIKHOE ITOMEIICHHE, KOTOPOE UMEET, 110 KpaiHen
Mepe, BTOPOH BBIXOJ.

4.6.7.5 Ilpoxonpl, yka3annbsle B 4.6.7.1 u 4.6.7.2, u3mMepstoTcss OT HamOoJiee BHICTYIMAIONINX YacTel
amnmaparypbl 1 KOHCTPYKIHU IIUTa 0 BBICTYIAIONINX YacTell 000pyaoBaHMS WM KOHCTPYKIHA KOpITyca.
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5 QJIEKTPUUYECKUE MMPUBO/IbI CYIOBBIX MEXAHU3MOB U YCTPOMCTB

5.1 OBIIUE MOJIOKEHUA

5.1.1 IlocTsl ynpaBieHHs IPUBOIOB JOJKHBI OTBEYAaTh COOTBETCTBYIOIIMM TpeOoBaHusiM yactu VII
«MexaHUYeCKHE yCTaHOBKH», a NMHTAaHUE DJIEKTPUUYECKUX (PIEKTPOHHBIX) CHCTEM aBTOMAaTHU3alldd —
TpeOoBaHUAM YacTH XV «ABTOMATH3AIUSIY.

5.1.2 MexaHu3Mbl C 3JEKTPUUECKUM IPUBOJIOM JOKHBI HMMETh CBETOBYIO CHUTHAJIM3AIUIO O
BKJIIOUCHHH 3JIEKTPONPHUBOAA.

5.1.3 VYerpoiicTBa, UMEIOIIKE aBTOMATHYECKOE, AUCTAHLMOHHOE W MECTHOE YIPABJICHHUE, IOJKHBI
OBITH BBIITOJHEHBI TAKUM 00pa3oM, YTOOBI MPH IMEPEXO/e HAa MECTHOE YIpPaBJIeHHE aBTOMaTHYECKOe W
JTUCTAaHIIMOHHOE YIPaBJIeHHE OTKIII04aIoch. [Ipu 3ToM MecTHOe yIpaBieHHe JOIKHO OBITh HE3aBUCUMBIM
OT aBTOMAaTUYECKOI0 WM AUCTAaHLIUOHHOTO.

5.2 BJIOKUPOBKA PABOTBI MEXAHU3MOB

5.2.1 MexaHu3Mbl, UMEIONIUE SJICKTPUYCCKHUA M PYYHOH NPUBOIBI, JOJDKHBI OBITH 0OOPYHIOBAHBI
OJIOKHPYIOIUM yCTPOICTBOM, HCKIFOYAIOLIMM BO3MOXKHOCTh OJHOBPEMEHHONW pabOTHI IPHUBOJIOB.

5.2.2 Ecmm Tpebyercst BKIIOUEHHWE B pabOTy MEXaHH3MOB B OIPENCICHHOW IOCIEAOBATEIHHOCTH,
JIOJDKHBI OBITH MTPUMEHEHBI COOTBETCTBYIONINE OJIOKMPYIOIINE YCTPOHCTBA.

5.2.3 JlomyckaeTcsi ycTaHOBKa YCTPOMCTBA, BBIKIIOYAIOLIETO OJIOKMPOBKY, MPH YCIOBHH, YTO OHO
3aLIMIICHO OT HENpPEIHAMEPEHHOIO BBIKIIOYCHUS ONOKMPOBKH. BOmM3M 3TOro ycrpoiicTBa mOKHA
HaXOANUThCA MH(MOPMALMOHHAS HAINUCh, YKa3bIBAIOIIas €ro Ha3sHAYE€HHE M 3alpeliaronias M0JIb30BaHUEe
VM HE YITOJTHOMOYEHHBIM Ha 3TO JIHIIAM.

Takoe ycTpoicTBO HE IOMycKaeTcs Il MEXaHU3MOB, IIPUBEEHHBIX B 5.2.1.

5.2.4 Tlyck MexaHHW3MOB, JEKTPUUCCKUE ABHIATENId WM allapaTypa KOTOPHIX TPEeOYIOT BO BpeMs
HOPMaJIbHOW pabOTHI JOMOTHUTENBHON BEHTUIIALUH, TOIKEH OBITh BO3MOXKEH TOJIBKO MPHU JEHCTBYIOIIEH
BEHTHJISILIUY.

5.3 OTKJIIOYAIOIIIUE YCTPOMCTBA BE3OINACHOCTH

5.3.1 CucteMsl ympaBieHUs MEXaHM3MOB, paboTa KOTOpPBIX IPU ONPENEIICHHBIX OOCTOSTEIbCTBAX
MOXET YTpoXkaTh O€30MacHOCTH IO WM CyHAHA, IOJDKHBI CHAOXaTbCsd KHONMKAMU WM JIPYTHMH
OTKJIFOYAIOIMMHU YCTPOUCTBAMH, 00ECIICUNBAIOIIMME OTKIFOYCHUE MUTAHUS AJIEKTPUUECKOTO MPHUBOJIA.

OTH KHONKH H/UIU IpyTrue OTKIIOYAIOIINE YCTPOHCTBAa OE30MaCHOCTH TOJDKHBI OBITH 3alIMIIEHBI OT
CIIy4allHOTO IIPUBENCHHUS B JCUCTBHE.

5.3.2 KHoIlky MM Apyrue OTKIIIOYaroIue YCTPOWCTBA 0€30IacHOCTH AOJIKHBI ObITH PACIIONOKEHBI Y
[IOCTOB YIPaBJICHUS WIH B APYTUX MEcTax, 00eCIeUNBAIONMX 0€30IaCHOCTh IKCILTyaTalluy.

5.3.3 B anekTpriecKux MPUBOIAX YCTPOWCTB M MEXaHU3MOB, B KOTOPBIX BO W30EKaHNE MTOBPEKICHUN
WIN aBapUUHBIX ClTydaeB TpeOyeTcsl OrpaHMuCHHUE IBM)KEHHS, JOJDKHBI OBITH IPEIyCMOTPEHBI KOHEUHbIE
BBIKJIFOUATENIH, 00ECIEYNBAOLINE HAZECKHOE OTKIIIOUCHHUE 3JIEKTPUUYECKOrO JIBUTATEIS.

5.4 KOMMYTAIIUOHHASA U ITYCKOPET'YJIMPYIOIIASA AIIITAPATYPA

54.1 KOMMYTaI_II/IOHHaH afmaparypa B LCIAX 3JICKTPUYCCKUX NPHUBOAOB, HE SABJIIIOMIAACA OOHO-
BPEMCHHO 3allUTHBIM YCTPOﬁCTBOM OT TOKOB KOPOTKOI'O 3aMBbIKaHHsA, IOJIKHA BBIACPKHBATb TOK
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KOPOTKOTO 3aMBIKaHUs, KOTOPBIH MOXKET NpOTeKaTh B MECTE€ €€ YCTaHOBKHM, B TEUCHHUE BPEMEHH,
HEOOXOIUMOTO ISl CpabaThIBaHUS 3aIUTHI.

5.4.2 Tlyck sneKTpoaBUTATENS] JIOJDKEH OBITh BO3MOXKECH TONBKO M3 HYJIEBOTO ITOJIOKEHUS ITyCKO-
pEryIupYIONIe annaparypsl.

5.4.3 YV nyckoperynupymouieli annaparypsl, KOTOpast MO3BOJISIET OCYILECTBISATh OTKIIOYEHHE 0OMOTOK
napajieIbHOro BO30YKICHUS, JOIKHO OBITh MPEIYCMOTPEHO YCTPOMCTBO ISl TallIeHUs! OIS,

5.4.4 IIpu npuMeHEeHUH NPSIMOTO MYCKa 3JEKTPUUYECKHUX IBUraTeIel epeMEeHHOTO TOKa IOJKHBI OBITh
yureHsl TpeboBanus 3.1.2.2 u 16.8.3.3.

5.4.5 JIng xaxmoro aneKTpUdecKoro Asuratenss MomHocThio 0,5 kBT m Oonee m ero myckopery-
JMPYIOIIEH anmnaparypsl I0JDKHO OBITh IPEAYCMOTPEHO YCTPOMCTBO AJISl OTKIIOUEHHS TUTAHUS; IPU 3TOM,
€CJIM MYCKOpEeryIupylolias anmnaparypa yCTaHOBJIEHa Ha TIaBHOM WJIM APYTOM paclpeleIUTeNbHOM HIUTe
B 3TOM JK€ [IOMEILEHUH U o0ecredeHa ee BUANMOCTh C MECTA YCTAaHOBKHU 3JIEKTPUYECKOTO JBUTATENs, TO
JUTSL OTOM IIEJH JIOIYCKAETCS UCTIOJIb30BAHUE BBIKIIIOUATESI, YCTAHOBICHHOTO Ha IIUTE.

Ecnu TpeGoBaHMs O pPACHOJOKEHHH ITyCKOPETYIUPYIOIICH anmapaTypbl, M3JI0KEHHBIC BBIIIE, HE
BBINIOJIHEHBI, CICAYET MPEAyCMOTPETH!

.1 ycrpoiicTBo, OOKMpYIOIIEe BBIKIIOUYATENb HA PACHPEACIUTENLHOM IUTE B BBIKJIIOYEHHOM II0JIO-
KESHUH, I

.2 JTOTIONTHUTENBHBIN BBIKIIIOYATEIb BOJTH3H DJIEKTPHUECKOTO JBUTATENS; WIH

.3 Takylo YCTaHOBKY MNpeIOXpaHHUTENed B KaXAOM MoOJoce WiIH (ase MyCKOperyIupyromei
anmnapaTypbl, YTOObI OHM MOTJIM OBITh JIETKO BBIHYTHI 1 BHOBb BCTaBJICHBI 0OCITYKHBAIOIIMM [EPCOHAIIOM.

5.5 QJIEKTPUYECKHE ITPUBO/Ibl U YIIPABJIEHUE PYJIEBBIX YCTPOMCTB

5.5.1 B nononuenue k tpeboBanusaM 6.2 vactu IX «Mexanmsme»y u 2.9 uwactu III «VYcrpoiictsa,
00opynoBaHHE M CHAOXEHHUE» PYJEBbIE YCTPOWCTBA JOJDKHBI OTBEYATh TPEOOBAHUSIM HACTOAIIEH YacTH
IIpaBui.

5.5.2 I'maBHBII 3JEKTPUUECKUI WITH SIEKTPOTUAPABINIESCKUI PyJIEBO MPUBOJ, COCTOSIIINA U3 OHOTO WIIH
Oornee CUIIOBBIX arperaroB, AOJDKEH MONy4aTh NMUTAHWE NO IBYMsI OTHACIBHBIM (uaepaM, MpPOIOKEHHBIM
HETMOCPECTBEHHO OT IIABHOIO PACIIPEASTUTEILHOIO IIUTa pa3sHbIMU Tpaccamu (cM. Taroke 16.8.4.12). Oqun
u3 (huzIepoB MOXKET MONTy4aTh MUTAHUE Yepe3 aBapUHHbIA pacHpeAeIUTeIbHBII IIHT.

B ciydae mpuMeHEHHS B TVIABHOM pacHpeAeTUTEIhbHOM IIUTE CEKIIMOHUPOBAHHBIX COOPHBIX IITWH
MUTaHUE Kaxa0ro Guaepa JOHKHO OCYIIECTBIATHCS OT Pa3sHBIX CEKIMM (CM. Takxke 4.3.2).

Ecnu pyneBoe ycTpoCTBO MMEET BCIOMOTATENIbHBIA 3JEKTPUYECKUN WU 3JIEKTPOTUAPABINYECKUN
npuBof B cootBeTcTBUH ¢ 2.9 wactu 11l «YerpoiictBa, o6opynoBanue u cHabXeHHE», NOMYCKAETCS €ro
IUTaHUE OCYIIECTBISTH OT (PUACPOB TIIABHOTO JIEKTPONPHUBOA.

5.5.3 Kaxnmeni ¢umep DOMKEH OBITH pacCuyWTaH HA TMHTAHUE BCEX DIIEKTPUUICCKHUX JIBUTATEICH,
KOTOpBbIe HOPMAJIbHO MPUCOETUHEHbI K HEMY U paboTaroT OJTHOBPEMEHHO.

5.5.4 Ecnu mpenycMarpuBaeTcs MEPEKIIIOYAroIee YCTPOUCTBO, TTO3BOJISIONIEE MMO/1aBaTh MUTAHUE Ha
Tr000i 3JIEKTPUUIECKUI IBUraTelb MM Ha COYeTaHHE MX OT OAHOTO WX Apyroro ¢uuepa, Takue Gpuiaepst
JOJDKHBI OBITH PACCUMTAaHBl Ha HanOoJiee TSDKEINbIE YCJIOBUS HArpy3Kd, a NEpeKIIoYaroliee YCTPOHCTBO
JIOJDKHO yCTAaHABIIMBAThCS B PYMIIEIEHOM IIOMEIICHUN.

5.5.5 Ilpu HeucnpaBHOCTH pabOTArOIIErO CHJIOBOTO arperara pyjleBoro MpHUBOAA JAPYroil arperar,
TpeOyemsblii B 2.9.4 gactu Il «YcrpoiictBa, obopynoBanne U cHaOXeHHE», HOJKEH NPHUBOIUTHCS B
JeHCTBUE BPYYHYIO C IIOCTa, PACIOJIOKEHHOTO HAa XOJOBOM MOCTHKE. J[OIMOJIHUTENbHO MOXKET OBITh
MPEeIyCMOTPEH aBTOMAaTHYECKUH ITyCK.

5.5.6 Ha Bcex cymax, UMEIOIIMUX pPYyJEBBIC YCTPOMCTBa, yKazanuelie B 2.9.6 wactu III «VYcrpoiicTsa,
00opynoBaHKE U CHAOXEHHEY, IIPU BBIXOJIE U3 CTPOSI OCHOBHOTO MCTOYHHUKA MMUTAHUS CHJIOBON YCTaHOBKHU
PYJIEBOTO MPHBOAA AOJHKHO OBITH OOECIIEUeHO aBTOMATHYECKOE MOJKIIOYEHIE TMTaHus B TeueHue 45 ¢ ot
aBapUHHOIO MCTOYHUKA DJIEKTPUYECKOM 3HEPTUU WM OT JIPYroro HE3aBHCHMOIO MCTOYHHUKA, YCTaHOB-
JIEHHOTO B PyMIIEIbHOM TIOMEIIEHNH W NIPEeJHAa3HAYEHHOTO TOJBKO IS ATOM IIEJH.
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Jnsa cymoB BanoBoit BMectuMmocThio 10000 u Ooiiee MOIIHOCTH 3TOT0 HCTOYHHKA [[OJDKHA
obecrieuynBaTh HENMPEpPHIBHOE NHUTaHUE PYJIEBOTO TPHUBOMAA, a TaKXKe CBSI3aHHOW C HHUM CHCTEMBI
JTUCTAaHIIMOHHOTO YTPABJICHUS M yKa3aTelel IMOJIOKEeHHS Iepa pynid B TedeHue He meHee 30 MUH, a s
BCEX JIPYTUX CyIOB — B TeueHue He meHee 10 MuH.

5.5.7 Pexxum paboThI SIIEKTPUUECKUX JBUTATENICH IPUBOIOB CPEACTB aKTHBHOTO YNPABICHUS CYTHOM
JTIOJDKEH COOTBETCTBOBATh MPEAYCMOTPEHHBIM YCIOBUSM PabOTHI BCETO YCTPOHCTBA, HO MO KpaliHel Mepe
JIBUTATENN JIOJDKHBI OTBEYATh KPATKOBPEMEHHOMY PEeXUMY paboThHl B TeueHne He MeHee 30 MUH.

5.5.8 DOnexTpudeckuii M DICKTPOTHAPABINYCCKANA TPHUBOJ PYICBOTO YCTPOWCTBA IOJDKEH 00e-
CIIEYMBATh:

.1 nepexnanky pyis ¢ 6opra Ha GOPT 3a BpeMsl U Ha YroJi, yka3aHHble B 6.2.2 dactu [X «MexaHU3MBI»,;

.2 HENPEPHIBHYIO MEPEKIaaKy pyis ¢ OopTa Ha OOpT B TedeHue 30 MUH IS KKIOTO arperara Ipu
MOJTHOCTHIO MOTPY’)KEHHOM pyJie ¥ MaKCHMAaIBbHOH CKOPOCTH TIEPETHETO XO0Jla, COOTBETCTBYIOIIECH STON
ocazake (cm. Takxke 2.9.2 u 2.9.3 gactu IIl «YcrpoiicTBa, 060pymoBaHue u CHAOXKECHUE);

.3 HenpepsIBHYIO paboTy B TeueHHe | 4 mpu HAUOOJNBIIEH SKCIUTYaTallHOHHOW CKOPOCTH TEPEIHETO
X0Jlla ¥ TIpH TIEpeKIIajIke pyJsl Ha yroi, obecrieunBaronuii 350 mepeknagok B 4ac;

.4 BO3MOXXHOCTHh CTOSIHKH DJIEKTPUYECKOTO IBHUTATENs IOJ TOKOM B Te4eHHWEe | MHH C HarpeTroro
COCTOSTHHA (TOJIBKO JJISL PyJIel C HEMOCPEACTBEHHBIM 3JIEKTPUYECKUM MPHBOIOM);

.5 Hajmexamyo MpOYHOCTh 3JIEKTPUYECKOTO NMPHUBOJA IMPH YCHIUSAX, BOSHHUKAIOIIUX IPH MaKCH-
MaJIbHOM CKOPOCTH 3aJHETO XOfa CyZIHA.

Pexomenayetcs, 4ToObI Oblla OOecriedeHa BO3MOXKHOCTh INEPEKIAAKU PYNS MPH CPEIHEH CKOPOCTH
3aTHEeTo XOfa.

5.5.9 Ilyck m oOcTaHOBKa OHIEKTPUYECKHUX JBUTATENCH MNpHUBOJAA Py, KPOME JIIEKTPUIECKUX
JIBUTATeNIe pyaeil ¢ HEeMOCpPeACTBEHHBIM JJIEKTPHUECKUM MPHUBOAOM, JODKHBI OCYIIECTBIATHCA U3
PYMIIEIBHOTO MIOMELICHUS U U3 PYJEBOH PyOKH.

5.5.10 [TyckoBbIe yCTPOHCTBA JOKHBI 00ECIIEYnBaTh MOBTOPHBIA aBTOMAaTHYECKUH 3aITyCK JJIEKTPH-
YeCKUX JBUTATeNel MPH BOCCTAHOBICHWH HAIIPSDKEHUS ITOCHE TIepephIBa B MoJade MATAHWS.

5.5.11 B pyneBoii pyOke mopKHA OBITH IPETYCMOTPEHA CBETOBAs M 3BYKOBAsk CUTHATM3AIIHS:

.1 ncue3HOBeHMs HANpPSHKEHUS B LIEMU MUTAHUS KaXXJI0TO CHIJIOBOTO arperara, CUCTEMBI yIIpaBJIeHus, a
TaK)Ke 3aMBIKaHUS Ha KOPIYC B 3TUX LEIX;

.2 KOpOTKOE 3aMBIKaHUE, OOPHIB, 3aMbIKAaHUE Ha KOPITYC B IETISIX YITPABICHHUS, BKIFOYAsH IIETIH 33 aHusI
KOMaHJI 1 00paTHOH CBSI3U;

.3 HencHpaBHOCTH KaHaja Tepeaqn JaHHBIX, allllapaTHBIX CPEJICTB M MPOrPaMMHOTO oOecTiedeHus (B
ciIy4ae IpUMEHEHHS MPOTPaMMHPYEMBIX 3JIEKTPOHHBIX CHCTEM YIpPaBJICHUs);

.4 MUHMMaJBHOTO YPOBHS Macia B JI0OOH U3 HUCTEPH THAPABINYECKONH CUCTEMBI;

.5 OJ0KHpOBaHUS TUAPABIMYECKONH CHCTEMBI;

.6 TIpeBhINIeHNE JOIYCTUMON Pa3HUIBI MEXTY 3aJJaHHBIM U JIEHCTBUTEIHLHBIM TIOJIOKEHHEM TIepa pyJis,
€CJIM JAOCTI)KEHHE JeHCTBUTENFHOTO TIOJIOKEHHUS Tepa pyJis B COOTBETCTBHE C 33/JlaHHOW KOMAaHION He
JIOCTUTAETCA B MpeesaX JOIyCTHMOTO BPEMEHH Uil CUCTEM YTIpaBJIEHHUs ¢ 00paTHOM CBA3BIO (HaIpUMeED,
JUISL CllefisiIeld CUCTEMBI U aBTOpYJeBOro). JlaHHas cUTHaIM3amys MOXKET OBITh BBI3BaHA MEXaHWYECKOH,
THIIPaBIMYECKOW MM 3JIEKTPUUYECKOH HEUCTIIPaBHOCTHIO.

Kpome Toro, momxnHa OBITH NpeAyCMOTpPEHa HHIUKAIMSA pPaOOTHI AIIEKTPOABHTATENEH CHIIOBBIX
arperaToB pyJeBOTO IMPUBOJA.

5.5.12 HeucnpaBHocTH, B TOM 4Hcie yka3zaHHbIE B 5.5.11, koTOpble MOT'YT BBI3BaTh HEKOHTPOIHUP-
yeMmoe TepeMeIieHIe repa pyJas TOJKHBI ObITh YeTKO HISeHTU(DUIIMPOBaHbL. B cnyyae oOHapyKeHUS TaKUX
HEUCIIPAaBHOCTEH Tepo PyJsl TOJHKHO OBITH 3a()MKCHPOBAHO B TEKYIEM ITOJOKEHHH.

5.5.13 V¥ mocta ympaBieHHS TIIaBHBIMH MeEXaHHU3MaMH JOJDKHA OBITh TPEIyCMOTpEHa CBETOBas M
3BYKOBasl CUTHAJIN3ALUA:

.1 ncue3HoOBeHUs HaNpsHKEHUs, 00pbIBa (asbl;

.2 Teperpy3KH B LENH MUTaHHUS Ka)XIOTO CHJIOBOTO arperara;

.3 MHHHMaJBHOTO YPOBHS Macliia B JIFOOOW M3 IHCTEPH TUAPABINYECKOW CHCTEMBL.
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Kpome Ttoro, nomkHa OBITH NpPEeAyCMOTPEHAa HHAMKALMS PabOTHl 3JEKTPOABHIaTENICH CHIIOBBIX
arperaToB pyJaeBOrO NMPUBOJA.

5.5.14 CucteMsl ympaBieHHsI 3JIEKTPOIPUBOJAMHE PYJIEBOTO YCTPOICTBa, yKa3aHHble B 2.9.13 u 2.9.14
gactu III «YcrpoiicTtBa, obopymoBaHue M CHAOXKEHHE», MOJDKHBI MONTY4YaTh MHUTAHUE 10 OTACIHHBIM
¢dunepam, NpOJOKEHHBIM Pa3HBIMU TpaccaMH OT CHJIOBBIX IIeTIeil pyJIeBOr0 NpUBOAA B PYMIIEIHHOM
MOMEIICHUN WM HEMOCPEACTBEHHO OT IIWH PacHpeAeIUTEIbHBIX YCTPOICTB, MUTAOMUX 3TH CHIIOBBIE
LEMH.

5.5.15 B pymmensHOM NOMEIIEHWH JOJDKHBI OBITH MPEIYyCMOTPEHBI CPEACTBa OTKIIIOYEHHUS JI000it
CUCTEMBI YIPaBJICHUS C MOCTHKA OT PYJIEBOTO MPHBOJIA, KOTOPBIM OHA 0OCITY)KHUBaeT.

5.5.16 Kaxxnas cucrema AMCTaHIIMOHHOTO YIpaBiIeHUs, pexycMoTrperHad B 2.9.13 u 2.9.14 yactu 11
«YcrpolicTBa, 000pyIOBaHHE U CHAOKEHHE», TOJDKHA UMETh COOCTBEHHYIO, BKIIIOUasi BCE AIICKTPUUECKHUE
KOMITIOHEHTBI, HE3aBUCHUMYIO LENb IEpPENadyd CHTHAJIOB YIPABIEHUS HWCIOIHUTEIBHOMY MEXaHH3MY
PYJIEBOTO TPHBO/A M OBITh yCTPOEHA TaK, YTOOBI MEXaHWYECKasl WM AJIEKTpHYecKas HEHCIPaBHOCTH B
OHOW W3 HUX HE MPHUBOAMIA K BBIXOLY M3 cTpos Apyrod. IIpoBona, KIeMMBlI U KOMIIOHEHTHI CHCTEM
YIpaBJICHNs, YCTAHOBJICHHBIC B OOIIUX paclpeaeUTeIbHBIX KOPOOKax, pacupeieNuTeNbHbIX UTAX WIN
MYJIBTaX XOJIOBOTO MOCTHKA, a TAKKEe LEMH OOIMX KOMMYTALMOHHBIX YCTPOHCTB CHCTEM YIpPaBIICHHUS,
JIOTDKHBI OBITh YIAJEeHbl APYT OT Jpyra Ha MaKCUMAaJIbHOE PACCTOSHHE WM PAa3/IeiCHbl C MOMOIIBIO
MIEPEropoIOK M3 HETOPIOYETro MarepHaa.

5.5.17 [lpu Hanu4yuu OBYX CIEOSIIMX CUCTEM YIPaBICHHS, UX YCHIUTENN AOJDKHBI OBITH pa3/ieneHbl
KaK 2JIEKTPUUYECKH, TaK M MeXaHWdeckd. IIpn Hammumm Kak ciensmiei, Tak U Hecleldlleld CHCTeM
YIPAaBIECHHA, YCHINTENN CHEIAIEd CHCTEMBI YIPABICHHS MOJDKHBI HMETh OTHEIBHBIE yCTPOWMCTBA
3amuThl. [Ipu 3TOM MomkHa OBITH OOECTieUeHa CEICKTUBHOCTE CpabaThIBAHS 3allUT.

5.5.18 Eciu npexycMOTpeHBI JOTIONHUTENbHBIE YCTPOUCTBA YIPABICHHUS, TO UX JIEKTPUUECKHE LIEMH
JIOJDKHBI IMETh YCTPOMCTBA OTKJIIOUEHHs], YCTaHOBIEHHBIE BO BCEX IOIIOCAX.

5.5.19 VYerpoiictBa 0OpaTHOW CBSA3M M KOHEYHBIE BBIKIIOYATENM MJISI CUCTEM YHPABICHHS PYJIEBOTO
3JIEKTPOIIPUBOJIA, COCAMHEHHBIE ¢ OanaepoM pyis WM WUCIOJHHUTEIBHBIM MEXaHHU3MOM, IOJKHBI OBITH
ANEKTPUYECKA M MEXaHWYIECKH Pa3felbHBIMU.

5.5.20 Jlrobast U3 BO3MOXKHBIX HEHCIPABHOCTEH (TMOTEps MHUTAHWS WM HEUCIPABHOCTh B CHUCTEMax
yIpaBlieHUs1 ¢ 00paTHOM CBS3bI0) HE AOJDKHA MPHUBOAUTH K TIOJIHOW MOTEpE YIPABISIEMOCTH PYJIEM.

5.5.21 HampaBnenue BpalleHHs IITypBaja WIM JBHXKEHHS PYKOSITKH YIPABIAIOLIETO ammapara
JIOJDKHO COOTBETCTBOBATh HAIIPABICHMIO MEPEKIAAKH Iepa pyJs.

B cuctemMe KHOIMOYHOTO yNpaBiIE€HUS KHOIKH JOJDKHBI OBITH PACTIONIOKEHBI TaKUM 00pa3oM, 4TOOBI
BKJIIOUEHHE KHOIKM, HAaXOIAIIeWcs C MpaBOM CTOPOHBI, 0OECIIeYNBAallO JABWKEHHE Iiepa pyiis BIPaBo, a
HaxoJsLIEHCA C JIEBOM CTOPOHBI — JABUKEHUE €0 BIIEBO.

5.6 JIEKTPUYECKHUE IMTPUBO/bI AKOPHBIX U IIBAPTOBHBIX MEXAHU3MOB

5.6.1 B nomonunenue k tpeboBanusiM 6.3 1 6.4 wactu 1X «MexaHU3MBI» MPUBOJ Opalnuie, SKOpHO-
IIBapTOBHBIX LIMWICH U IIBAPTOBHBIX JIEOEIOK TOJDKEH OTBEUaTh TPpeOOBaHUAM HacTosmei yactu [Ipasu.

5.6.2 DnexkTtpuyeckue NPUBOABI SIKOPHOIO M IIBAPTOBHOTO MEXAHM3MOB JOJDKHBI 0OECIIeuMBaTh
BO3MOJKHOCTb CTOSIHKH 1107 TOKOM. [IpO/IOIKUTENBHOCTD CTOSIHKY TIOJL TOKOM JOJIKHA OBITh OrpaHH4eHa
BpeMeHEeM CpadaThiBaHMsl 3alIMTHI OT MEPErpy3Ky WIIM 3aIlUTHI TI0 TeMIeparype 0OMOTOK, HO He Oolee
30 ¢ g SIKOPHBIX MEXaHU3MOB U 15 ¢ Ui IIBapTOBHBIX MEXaHU3MOB.

5.6.3 Y SKOpHO-IIBAPTOBHBIX IIMNIJICH M IIBAPTOBHBIX JIEOCTOK HA CTYIICHAX CKOPOCTEH, MpemHa-
3HAYE€HHBIX TOJBKO IS IIBAPTOBHBIX ONEpaIfil, TOMKHA OBITh MPEIyCMOTPEHA 3aIlHUTa OT MEePerpy3Ku
ANEKTPUYECKOTO JIBUTATEIS.

5.6.4 [IuTanue dMEKTPUUECKUX MPUBOJOB SIKOPHBIX LIMWJIEH JOJDKHO OoTBedarh TpeboBaHmsiM 4.3.1 u
4.3.3.
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5.7 QJIEKTPHYECKHE ITPUBO/JbBI HACOCOB

5.7.1 DnexTpuyeckue ABUTATENU TOIIMBHBIX M MaclIONEpEKauyMBaIOIINX HACOCOB M CEMapaTropoB, a
TaK)Ke HAcOCOB IHPKY/ISALMHM OPraHMYECKUX TEIUIOHOCUTENEH, JOIKHBI OBITH 00OpYHOBaHBI AMC-
TAQHIIMOHHBIMU OTKJIIOYAIOIIMMH yCTPOHCTBAMH, HAXOISIIUMKCA BHE MOMEIIEHUH 3TUX HACOCOB M BHE
IIaXT MAIIMHHBIX TIOMELIEHNH, HO B HEMOCPEACTBEHHON OIM30CTH OT BBIXOAA U3 STHX IOMEIIECHHH.

5.7.2 DnexTpuueckue IBUTATENM HACOCOB, OTKAYMBAIOIIMX JKHIKOCTH 3a OOpPT dYepe3 OTIMBHBIE
OTBEPCTHSA, HAXOASIIUECS BBIIIE YPOBHS BaTepIMHUH IIPH CaMOW MaJloil ocajike CylHa, B MecTax CITycka
cracaTelbHBIX LUTIONIOK WM CIAcaTeNbHBIX IUIOTOB JOJDKHBI OBITH OOOPYIOBaHbBI BBHIKIIIOYATEISIMY,
HaxOoJsIIUMHUCA BOJM3M NOCTOB YIpPaBICHUS NPUBOAHBIX MEXaHM3MOB CIYCKOBBIX YCTPOHCTB
COOTBETCTBYIOLIMX LUIIONOK MU MJIOTOB.

5.7.3 DnexTpudecKkue IBHUTATENH aBAPHUHHBIX IOKAPHBIX HACOCOB W MOTPY)KHBIX OCYIIUTEIBHBIX
HACOCOB JIOJKHBI UMETh YCTPOICTBA TUCTAaHIIMOHHOTO IyCKa, PACIIOI0KEHHBIE BbIIIE MaTyObl IepedopoK
(cM. 3.2.3.9 yactu VI «llpoTuBonoxapHas 3amiura).

YerpoiicTBa AWCTAaHIMOHHOTO ITyCKa JOJDKHBI HMMETh CBETOBYH CHUTHAIM3ALUI0 O BKIIOYEHHH
ANEKTPUYECKOTO MTPUBOJA.

5.7.4 Otxrodaromue yCTPONCTBA AIEKTPUYECKUX MPHUBOJOB, yKa3zaHHbIE B 5.7.1, MOMKHBI OBITH
pasMelleHbl Ha BUAMMBIX MECTax, 3aKphITHl CTEKIOM W CHAOXEHBI TOSCHSIOIIMMHU HAIIHCIMH.
OTrITI0Yaloye ycTpoicTBa JOKHBI 00eCTOUNBaTh Guaepa MUTAHUS STHX HIEKTPUUIECKUX NPUBOLOB.

5.7.5 MecTHBIH ITyCK HOXKapHBIX U OCYIINTEIbHBIX HACOCOB AOJKEH OBITh BO3MOXKEH JaXKe B CIydae
MTOBPEIKICHUS UX TETeH TUCTAHITMOHHOTO YIIPABJICHU, BKIIIOYas alaparypy 3amuThl (CM. Takoke 6.6.8.3
gactu VI «IIpoTuBono)kapHas 3aIiura).

5.7.6 Dnextpuyeckue OBUraTeld HACOCOB INEPEKAauYKH, CAaYd WiIM cOpoca HedTecoaepKamux u
CTOYHBIX BOJ JOJDKHBI MMETh YCTPOWCTBAa AMCTAHLMOHHOTO OTKIIIOUEHHMS, YCTaHOBJCHHBIE B pailoHe
PacIONOXEHHsI BBIXOAHBIX NMAaTPYOKOB, €ClIM HE NpenycMOTpeHa Tene(dOoHHas CBA3b WIM PaguoOCB3b
MEXIy MECTOM HaOIlIOAEeHUS 32 COPOCOM M MECTOM YIPABICHUS OTKAUYMWBAIOIIMMH HACOCAMHU.

5.8 QJIEKTPHYECKHE ITPUBO/JbI BEHTHJIATOPOB

5.8.1 DnexTpudecknue MBHTATEId BEHTHISITOPOB MAITMHHBIX ITOMEIICHUA JOHKHBI UMETh HE MEHEE
JIByX OTKITIOYAIOIINX YCTPOMCTB, MPUYEM OJHO M3 HUX MOJIKHO HAXOAWTHCS BHE ITHX MOMEIICHUN U UX
IIaXT, HO B HEMOCPEJCTBEHHON OJM30CTH OT BBIXOJAa U3 ITHX MOMEIEHUH. PexoMenyercs pacmonarath
3TH OTKIIIOYAOIUE YCTPOUCTBA B OOIIEM MECTE ¢ TAKUMHU K€ YCTPOWCTBAMH, yKa3aHHBIMH B 5.7.1.

5.8.2 Dnexrpudeckue ABUTaTeN BEHTUISATOPOB IPY30BBIX TPIOMOB M BEHTHIIATOPOB KamMOy3a JTOJKHBI
MMETh OTKITFOYAIONTHE YCTPONUCTBA, PACIIOIOKEHHBIE B MECTaX, JIETKO JOCTYIHBIX C TJIaBHOW MaayObl, HO
BHE IIaXT MAIIMHHBIX MTOMEIICHUH.

DNEKTPUYECKUE JBUTATEIN BBITSHDKHOM BEHTWIAIMU KaMOy3HBIX IUIMUT HE3aBUCHUMO OT 4YHCIA
OTKJIIOUAIOIIUX YCTPOICTB MOMKHBI UMETh OTKIIIOYAIOIIEee YCTPOHUCTBO, PACIONOKEHHOE HEMOCPEACTBEH-
HO B TIOMENIEHNWH KamOy3a.

5.8.3 DnexTpudeckue ABUTATETH OOIIESCYIOBOM BEHTWIIAIMH JODKHBI MMETh O KpaifHeil Mepe nBa
YCTPOMCTBA JUCTAHIIMOHHOTO OTKJIFOUCHMSI MX, MPHYEM OJHO JOJDKHO OBITH PACIONIOKEHO B PYJICBOM
pyOKe, a BTOpO€ OTKIIIOYAOIIEe YCTPOMCTBO JODKHO UMETh JOCTYII C OTKPBITON MamyObl.

1 cymoB ¢ yCTaHOBKOM Majioif MOIITHOCTH (KPOMe MacCaKUPCKUX) IOMYCKaeTCs MPUMEHEHHE OTHOTO
YCTPONCTBA TUCTAHITMOHHOTO OTKITFOUCHUS, PACIIONIOKEHHOTO B PYJIEBON pyOKe WM B MeECTE, JIETKO
JIOCTYITHOM C TJIaBHOM mamyOFbI.

5.8.4 DnexTpuyeckue IBHUTATEIX BEHTUISATOPOB IMOMEHICHUN, KOTOPHIC 3alllMIICHBI CUCTEMOM
00BEMHOTO TMOXAPOTYIIEHHUS, IODKHBI MMETh OTKJIIOYAIOIIee YCTPONCTBO, aBTOMATHUYECKU CpadaThi-
BalolIlee MPH MyCKe CUCTEMBI MTOXKApOTYIIIEHUS B JaHHOE MoMeneHre. [Ipn Hamuany B TaKUX MTOMETEHHSIX
MIPOTHUBOTIOKAPHBIX 3aKPBITHHA, aBTOMATUYECKH IMEPEKPBHIBAIOIINX JOCTYI BO3AyXa IPH MOXKApE B ITUX
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MOMEIIEHHSX, JOMYCKACTCsl PYYHOE OTKIFOUCHHE BEHTHIISTOPOB, MPU 3TOM OTKIIOUAIOIIUE yCTPOCTBA
JIOJDKHBI HAXOJIUTHCSI BHE 9THX MMOMEIICHHIA.

5.8.5 Orkmrovaromupie yCTPOWCTBA JJIEKTPUYECKUX JBUTATENCH BEHTHISATOPOB, IEPECUNCICHHBIX
B 5.8.1, 5.8.2 m 5.8.3, MOMKHBI OBITH CTPYNIUPOBAHBEI HA CYJHE TaK, YTOOBI BCE ITH DJICKTPUUCCKUEC
JIBUTATENIA MOTJIM OBITh OCTAHOBJICHBI HE OoJiee ueM 3 Tpex MecT. OTKII0YAroIIue YCTPONCTBA JTOKHBI
obectounBath (uaepa MUTAHKUS ITUX DICKTPHUCCKUX JBUTATEICH BEHTHUIIATOPOR.

5.9 JIEKTPUYECKHUE IMPUBOAbI HIIIOIMIOYHBIX JIEBEJJOK

5.9.1 Dnekrpudeckuil MPUBOJ ILTIONOYHON JIEOSIKH TOMHKEH 00eCTieYrBaTh BBIIOIHEHHE TpeOoBa-
auit 6.20 gactu 11 «Cracarensabie cpeactBay IIpaBmit mo 000pyIOBaHUIO MOPCKHX CYIIOB.

5.9.2 Opranbl ympaBieHHUS 3JICKTPHYCCKAM IPUBOIOM IILTIOMIOYHOW JICOSIKH TOJDKHBI HMETh
YCTPOMCTBO CaMOBO3BpaTa B MOJIOKEHHUE «CTOID».

5.9.3 HemnocpeAcTBeHHO Yy TOCTa yNpaBJICHUS MUIFOIIOYHOW JIEOSNKOW JOJDKEH YCTaHABIMBATHCS
BBIKJTFOYATEh CHIIOBOM IEMH AJIEKTPHUECKOTO IBUTATEIS.

5.10 DJIEKTPUYECKME ITPUBO/BI BOAOHENPOHUIIAEMBIX U ITIPOTUBOIOXXAPHBIX JIBEPEA

5.10.1 DnexkTpudecKre MPUBOILI BOJOHEIPOHUIIAEMBIX ABEPEH MOJDKHBI 00CCIIEUNBATh BBITIOTHEHUE
TpeboBannii 7.12 wactu 111 «YcrpoiicTtBa, 000pynoBaHue U CHaOKEHHE».

5.10.2 [Iuranue >AEKTPUUECKUX MPHUBOJOB U CUTHAIHM3AIUU O IOJIOKEHUU U 3aKPBHITUU BOJOHEIPO-
HUIAEMBIX JBEpPEH MOIKHO OCYIIECTBISTHCS OT OCHOBHOTO, aBApUMHOTO U aBapUMHOTO IMEPEXOTHOTO
HCTOYHUKOB AJIEKTPUUECKOW YHEPTUU B COOTBETCTBUM ¢ TpeboBanusmu 4.3.1, 9.3 u 19.1.2.

5.10.3 DiekTpudeckoe 00OpyAOBaHWE BOJOHEIPOHHMIIACMBIX ABEPEH M OTHOCAIIHECS K HEMY
AJIEMEHTHI JIOJDKHBI OBITh PACTIOJIOXKEHBI, HACKOIBKO OTO TPAKTUYCCKA BO3MOXKHO, BBITIEC MMATyOBI
nepebopok 3a MpeaeaMHu OMACHBIX PAOHOB M ITOMEIICHUN.

5.10.4 B Tex ciyyasix, KOTja 3JIeKTpuieckoe 000pyJoBaHHE PACIIONIOKEHO HIDKE MainyObl MepedopokK,
UX KOpIlyca JOJDKHBI HUMETh CIEAYIOIIME CTEeNeHH 3allUThI:

.1 1151 DJIEKTPUYECKUX JBUTATENIEN U CBSI3aHHBIX C HUMH DJIEMEHTOB yrpaBieHus — 1PX7;

.2 11 JaTYMKOB yKazaTeliel MOJIOKEHUS JIBEpEl M CBSI3aHHBIX C HUMH 3JIeMEeHTOB Lenu — 1PX8;

.3 14 DIEeMEHTOB 3ByKOBOW CHUTHAIM3alliy ABMOXKEeHHS nBepu — 1PX6.

5.10.5 CunoBble Lienu, LENU yNpaBICHUSA, UHAUKALUU U aBapUHHO-TPeAyNpeaUTeIbHON CUTHAIN-
3alliU JOJDKHBI OBITh 3AIIUIICHBI OT TOBPEXKICHHS TAKHM 00pa30oM, YTOOBI MMOBPEKACHUE DIIEKTPHYECKON
Ieny OJHOW JBEpH HE BBI3BIBAIO MOBPEKICHUS B JIO00H npyroil memu. KopoTkue 3amblkaHus WIIN
JIpyTHE TOBPESKICHUS B CUCTEMaX aBapPUUHO-TIPEIYNPEIUTCIIHHON CHUTHAIM3ANWKA I WHIWKAITIH
TIOJIOKEHUS ABEPU HE JOJIKHBI BBI3bIBATh MOBPEKICHUM CUIIOBOM LIENHW U LENU yIpaBIeHUS. YCTPOHCTBa
JIOJDKHBI OBITh TAKUMH, YTOOBI IIPOHUKHOBEHHUE BOJBI B AJICKTPUUECKOE 00OPYIOBaHUE, PACIIONIOKEHHOE
HIOKE TayObl TIepeOOpPOK, HE MTPUBOAMIO K OTKPHITHIO IBEPH.

5.10.6 EnvHuyHBINA 0TKa3 B CUJIOBOM LMW WM B LIEMH YIIPABJICHUS CKOJIB3SIILENH BOJOHEIIPOHULIAEMOMN
JIBEpU HE JOJDKEH MPUBOJIUTH K OTKPBHITHIO 3aKkpbiTod ABepu. [logaua nmuTaHus NOJDKHA TOCTOSIHHO
KOHTPOJIMPOBATHCSL B HETIOCPEACTBEHHON OIM30CTH OT KXKIOT0 3JeKTpoaBUraTens, tpedyemoro 7.12.5.7
gactu [II «YerpoticTBa, o0opynoBanue u cHaOkeHHe». Mlcie3HOBeHNE TUTaHUS B CHIJIOBOH IIETIH U B IIETIH
YIIpaBJICHUS JOJKHO BBI3BIBAThH CpadaThIBAHHUE 3BYKOBOM M CBETOBOM curHaiau3anuu B LIITY 1 Ha XxomoBom
MOCTHKE.

5.10.7 DaexTpuyuecKue MPUBOILI YCTPONUCTB, YACPKUBAIOIINX MPOTHBOIIOXKAPHEIE TBEPU OTKPHITHIMU
(cm. 2.1.3.4 wactu VI «IIpoTuBomokapHas 3aIiuTa), TOJKHBI:

.1 monmyyaTe NUTaHHE OT OCHOBHBIX M aBAPUHHBIX UCTOYHHUKOB AJIEKTPUUYECKOM SHEPruu;

.2 ¥UMeTh JAWCTAHIMOHHOE YIpaBICHHWE W3 PYIEBOW pyOKH JUId 3aKpbIBaHWs KaXXJOW IBEPHU B
OTNIEIHHOCTH, TIO TPYIIIIaM HJIN BCEX BEPEH OTHOBPEMEHHO;
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.3 aBTOMATUYECKH 3aKpPbIBATh BCE JBEPH OTHOBPEMEHHO MPU MCUYC3HOBCHUW HATPSHKCHHS MUTAHHUS,
.4 OBITH CKOHCTPYHPOBAHBI TAaKUM 00pa3oM, 4TOOHI JTIFOO0E MOBPEKICHHE B YCTPOMCTBE 3aKPHIBAHHS
OI[HOf/i JABCPU HE BBIBOJIUJIO U3 HeﬁCTBHH CHUCTEMBI IMUTaHUA U YIIPABJICHUA APYTUMHA JABCPbMU.

5.11 QJEKTPUYECKHUE IMTPUBOABI TOMMOYHBIX YCTPOUCTB, KOTJIOB 1 UHCUHEPATOPOB

5.11.1 DnexTpudecKkrue TPUBOIBI TOMOYHBIX yCTPOWCTB, KOTIOB W WHCHHEPATOPOB HOIDKHBI MMETh
yCTpOMCTBa TUCTAHIIMOHHOTO OTKIIOYEHHS, PAcIIOJIOKEHHbIE BHE TOMELIEHHH, Ileé OHH yCTaHOBIIEHBI
(cMotpu Taroke 5.3.8 yactu X «Kotibl, TemnooOMeHHBIE anmapaTsl U COCYABI MOX AaBieHuem» u 4.3.6,
4.10.3.4 n 6.2.3 yactu XV «ABTOMAaTU3ALHI).

5.11.2 Ecau nomenieHusi, Ii€ YCTaHOBJIEHbl MHCHUHEPATOPbl U KOTJBL, 3aLIUIICHBI a’pO30JIbHON
CHCTEMO} MOXKAapOTYIIEHHS, TO ANEKTPHUECKHUE MPUBOABI TOTIOYHBIX YCTPOHCTB KOTIIOB U HHCHHEPATOPOB
JIOTDKHBI aBTOMaTHYEeCKH OTKJIIOYAThCs MPHU ITYCKe 3TOW CHCTEMBI.

5.12 JIEKTPHYECKHUE IPUBO/IbI CPEJCTB OCYUIEHUS HOCOBBIX IIOMEIIEHU
HABAJIOYHBIX CYJOB

5.12.1 B pononnenune k TpedoBanusiM 7.9.2 u 7.9.3 wactm VIII «Cucrembl u TpyOOIpOBOABDY
ANEKTPUYECKHE TPUBOBI CPEACTB OCYLIEHUSI HOCOBBIX MOMEIICHUM HABAIOUHBIX CYNOB AOKHBI OTBEYATh
TpeOOBaHMUAM HACTOSIIEH YacCTH.

5.12.2 Ha x0moBOM MOCTHKE WJIM Ha JPYroM IIOCTY, OTBedaroiem TpeOoBaHmsM 7.9.2 wactu VIII
«CucreMbl 1 TPYOOIIPOBOIBI», TOJDKHA OBITH MPEAYCMOTPEHa WHAMKALMSA O MOJHOCTHIO OTKPBITOM HIIH
MOJIHOCTBIO 3aKPBITOM MOJIOKEHUU KJIaraHa.

5.12.3 DnexTpudeckoe 000pyIOBaHHE CPEACTB OCYIICHHUS HOCOBBIX ITOMEIIEHUH HABAJIOYHBIX CYIOB,
MpPH YCTaHOBKE B JIOOOM M3 TaKWX IOMEIIEHHH, JOKHO WMETh CTeNeHb 3amuThl He Hioke [PX8,
COOTBETCTBYIOIYIO UCIIBITAHUIO BOJSHBIM CTOJIOOM paBHBIM BBICOTE TIOMEILIEHHS, B KOTOPOM YCTaHOBJIEHO
ANIEKTpUUYECKOEe 000pynoBaHue, B TeueHue 24 4.
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6 OCBELIEHHUE

6.1 OBIIUE IMOJIOKEHUA

6.1.1 Bo Bcex CymOBBIX NMOMEIIEHHUAX, MECTaX M IMPOCTPAHCTBAX, OCBELICHHE KOTOPBIX SBIIACTCS
BOXHBIM il obOecrieueHUs] 0e30MacHOCTH IUTABAHWS, YTPaBIEHUS MEXaHM3MaMH H YCTpPOICTBaMH,
00MTaeMOCTH ¥ 3BaKyallMM IMacCaXMpPOB M OSKHIaXa, MOCAAKH M BBICAAKHU JIOIIMaHA, JOJDKHBI OBITh
YCTaHOBJIEHBl CTAllMOHAPHBIE CBETHJIBHUKM OCHOBHOTO OCBEIIEHHUS, KOTOpBIE MONY4YaloT MHUTAHUE OT
OCHOBHOT'O MCTOYHHUKA DJIEKTPUUECKON SHEPTHH.

IlepeueHp moMemnieHHi, MECT W MPOCTPAHCTB, TA€ B AONOIHEHHE K CBETHJIBHUKAM OCHOBHOIO
OCBEIIEHHUS TOJDKHBI OBITh YCTAHOBJIEHBI CBETWJILHWKH aBapHWHOTO OCBEIIeHus, mpuseneH B 9.3.1.1 u
19.1.2.1.1.

6.1.2 CBeTUIIBHMKH, YCTAaHOBJICHHBIE B TIOMEIIEHUAX U IIPOCTPAHCTBAX, /1€ BOBMOKHO MEXAaHUYECKOE
MOBPEKAECHUE KONIAKOB, JOKHBI ObITh CHAO)KEHBI 3aIIUTHBIMU CETKaMH.

6.1.3 YcTaHOBKa CBETHJILHHKOB JOJDKHA BBITIOJMHATHCA TaKUM 00pa3oM, 4TOOBI MCKITIOYAJICS HArpeB
KaOenel u OIHM3NEeKAIUX MaTepUAIOB JI0 TEMIIEPaTyphl, MPEBIMIAONIEH JOTYCTUMYIO.

6.1.4 B noMmerieHusx U MecTax, KOTOPbIE OCBEIIAIOTCS JIOMUHECIIEHTHBIMU JIaMIIaMU U B KOTOPBIX
HaXOAATCS] BUAMMBIC BPAILAIOIIUECS YaCTH MEXaHU3MOB, JOJDKHBI OBITh IPUHATHL MEPBHI I YCTPaHESHUS
cTpobocKomueckoro 3ddexra.

6.1.5 CBeTUIIBHUKH Hapy>KHOTO OCBEIEHUS JOJDKHBI ObITh YCTAaHOBIEHBI TAaKUM 00pa3oM, 4TOOBI HE
C03/1aBaJIOCh CBETOBBIX MOMEX CYIO0BOXAECHUIO.

6.1.6 B nmomemeHusax U NpocTpaHCTBAX, OCBEIIAEMBIX CBETHIBHUKAMM C Pa3psAHBIMU JIaMIIaMH, He
00ecreunBalOIMMK HEMPEPbIBHOCTH TOPEHUsI TPH KONEOAHUSX HaNpsDKEHHS B COOTBETCTBUM C 2.1.3,
JIOJDKHBI ITPEyCMaTpUBAThCs TaKXKe CBETWJIBHUKH C JIJaMIIAMH HaKaJIUBaHUS.

6.1.7 AKKyMynSITOpHBIE U APYrH€ B3PHIBOONACHBIE TOMEIIEHUS JOJKHBI OCBEIAThCA CBETUIILHUKAMU W3
CMEXHBIX 0€30IacHBIX MOMEUIEHHI Yepe3 ra30HENpPOHUIIAeMbIe 3aCTEKJICHHBIE OTBEPCTUSI WM CBETHUIIbHH-
KaMM B3pPBIBO3ALIMIIIEHHOTO UCTIONHEHN, YCTaHOBJIEHHBIMH BHYTPH TMOMEIIEHUH (CM. Take 2.9).

6.2 MATAHUE SJIEKTPUYECKHUX LENEIX OCHOBHOI'O OCBEILEHUSA

6.2.1 PacripenienurenbHble IUTH OCHOBHOIO OCBELICHHUS JOJKHBI MOJTydaTh MUTaHUE 110 OTAEIbHBIM
¢unepam. OT LIMTOB OCHOBHOTO OCBELICHHUS [OMYCKAETCS OCYIIECTBIATh MHUTAHUE BIIEKTPUUECKUX
MPUBOJOB HEOTBETCTBEHHOIO Ha3HaueHUs MOMmHOCTBIO 10 0,25 kBT M OTOEABHBIX KalOTHBIX
3JIEKTPUUYECKUX TPEJIOK C HOMHUHAIBHBIM TOKOM JI0 10 A.

6.2.2 YcrpoiicTBa 3alIUThl KOHEYHBIX ILENe OCBEUICHHUS IOJKHBI UMETh HOMHHAJIbHBIE YCTaBKH I10
TOKy He Oonee 16 A, cyMMapHBIH TOK Harpy3kd MOAKIIIOUEHHBIX MOTPEOHTENEH SIIEKTPOIHEPTHU He
JoJpKeH npeBbimath 80 % TOKa yCTaBKH.

Yucao 0CBETUTENBHBIX TOYEK B KOHEUHBIX LEMSAX OCBEIEHHS HE TOJLKHO IPEBBIIIATh IPUBEACHHBIX B
Tab1. 6.2.2. KaroTHbIe BEHTUISITOPHL U {pyrue ObITOBBIE IPHUOOPHI MOT'YT IOJy4YaTh IMTAaHUE OT KOHEYHbIX
Lelel OCBEILCHHUS.

Tabnuuma 6.2.2

Hamnpsoxenue, B MakcHMaIbHOE YHCIIO OCBETUTEIBHBIX TOYEK
Jo 50 10
Or 51 nmo 120 14
Ot 121 go 250 24
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6.2.3 OcBelieHrue KOpUI0POB, MAITUHHBIX TOMEILEHUH, TYHHEJIEH BaIONpPOBOAOB, yKa3areiae ypoBHs
BOJBl B KOTJIE AOJDKHO ITIOJIyyaTh IUTAaHHE HE MEHEe 4eM IO JByM HE3aBUCHUMBIM (uaepaMm ¢ Takum
pPacmoyiO’)KEHHEM CBETHJIBHUKOB, 4YTOOBI Jake B Cllydae BBIXOJa W3 CTPOS OJHOTO U3 (HUAEPOB
obecrieunBanach BO3MOXKHO OOJbIIas PaBHOMEPHOCTh OCBEHICHUS. OTH (QHICpPHl JOKHBI IMOTY4aTh
MUTaHWE OT PAa3HBIX TPYMNIOBHIX ILIUTOB, KOTOpPBIE B Cllydyae MPUMEHEHHs CEKIMOHHPOBAHHBIX IIHUH
OCBEILEHUS B INIABHOM PAcIpEleNUTENbHOM IUTE JOKHBI MOMy4yaTh MUTAaHWE OT Pa3HbIX CEKLUH IIKH.
OpnuM u3 QuaepoB MOXKeT ObITH (Guaep, NONYyHAIOIIMI MUTAHUE OT aBapUHHOTO PACHPEAETUTENHLHOIO
HIATA.

Jns Tpy30BBIX CYIOB C 3JEKTPUUECKOM YCTAHOBKOW MAajioil MOIIHOCTH JONYCKAeTCd MUTAHUE
OCBELICHUS YKa3aHHBIX MOMEIICHHUH, 32 MCKIIOYCHUEM MAIIMHHBIX, OCYLIECTBIATh MO OJHOMY (uaepy
OT TPYIIOBOTO IUTAa WIM HEMOCPEICTBEHHO OT INIaBHOTO PACHpPEAEITUTENBHOIO IIUTA.

6.2.4 CBETHJIEHUKN MECTHOTO OCBEIIEHMS B JKWIBIX MOMEIIEHUAX, a TAKKe INTETICEIbHBIE PO3ETKH
JTOJDKHBI TIOTYyYaTh MATaHUE OT IIWTa OCBEIICHHUS M0 OTAEIbHOMY (puaepy, Apyromy, 4eM Quuep MUTaHus
CBETWJIBHUKOB OOIIIETO OCBELIEHHS.

6.2.5 Ecnu cynHO pasfensercss Ha INIaBHbIE IPOTUBOIOXAPHBIE 30HBI, OCBEIIEHUE KaKIOH 30HBI
JOJDKHO TOJIy4yaTh HHUTAaHUE MO ABYM (uaepaM, HE3aBUCHUMBIM OT (UAEPOB, MUTAIOLIMX OCBELICHHE
JIPYTUX MPOTHUBOIIOKAPHBIX 30H.

®dunepsl 0CBEUICHUS TI0 BO3MOKHOCTH JIOJDKHBI OBITH MPOJIOKEHBI TAKKMM 00pa3oM, YTOOBI moxap B
OJHOH 30HE He MOBpeau (GraepoB, MUTAIONINX OCBELICHUE B IPYTUX 30HAX.

B cnyuae nprMeHeHMs CEKIIMOHMPOBAHHBIX IINH OCBELICHUS B NIABHOM PacCHpEeAEIUTEIbHOM IIHUTE
Takue (Gpuaeps! TODKHBI MOMy4aTh MUTAHUE OT PA3HBIX CEKLMH IIHH.

6.2.6 OcHOBHOE OCBEIICHNE JOJDKHO OBITH BBIMIOJIHEHO TaKMM OOpa3oM, YTOOBI MpH MOXKape WIH B
ABApUIHOW CHUTYallMd B MOMEIICHHUSAX, B KOTOPHIX PACIOJIOKEHBI OCHOBHBIE MCTOYHUKH SHEPTUHU /I
TpaHCc(hOPMAaTOPbl OCHOBHOTO OCBELICHUS, €CJIN OHH UMEIOTCSl, CUCTEMa aBapUHHOTO OCBELICHHS HE BBIXO-
JIW1a U3 CTPOA.

6.2.7 CtannoHapHbIE CBETHIIBHUKHU OCBEIIECHUS TPIOMOB JOJDKHBI IIOTY9aTh MIUTAHUE OT CHEUATBHOTO
pactpenenuTenbHOTO mmTa. Ha 3TOM muTe, KpoMe KOMMYTAIlHOHHON W 3aIIATHOW ammaparypsl, JOJDKHA
OBITH MPEeTyCMOTPEHA CBETOBAsI CUTHAIM3AIMA O BKIIOYEHUU OTAEIBHBIX IeTIed OCBEICHMUS.

[ cynoB ¢ yCTaHOBKOHM Majloi MOIITHOCTH JIOITYCKaeTCs MMTaHUE CBETUIILHUKOB OCBEIIEHUS TPIOMOB
OT paclpelesUTeNbHOIO MINTa, PACIONOKEHHOr0 B PyJAeBOM pyOke; mpu 3TOM Tpelyercs cBeToBas
CUTHAIM3alMs O HAJIWYMK HANpSDKEHUS B LIENIN IMUTAaHUS CBETHIBHUKOB OCBELICHHS TPIOMOB.

6.3 ABAPUMTHOE OCBEIIEHUE

6.3.1 OCBeLEHHOCTh OTAEIbHBIX IOMELEHUH, MECT U IPOCTPAHCTB, YKa3aHHbIX B 9.3.1.1 1 19.1.2.1.1,
MIpH aBapUHHOM OCBEIICHUM Jo/bkHa OBITh He MeHee 10 % oOmeil OCBEmEHHOCTH TIPH OCHOBHOM
ocsemieHun (cM. 6.7). JlomyckaeTcs, 9T00BI OCBEIICHHOCTh OT CBETWJIBHHKOB aBAPUHHOTO OCBEIICHUS B
MAIIMHHOM TOMEIIEHUM COCTaBsuia 5 % OCBEIIEHHOCTU MPH OCHOBHOM OCBCIICHUH, €CIH TPEAYyCMO-
TPEHBI MITETCEIbHBIE PO3ETKH, MUTAEMBIC OT CETH aBapPUUHOTO OCBEILCHMUS.

DT0 ocBelleHne JODKHO OBITh TAKUM, YTOOBI MOJKHO OBLITO JIETKO 3aMETHTh JIOPOTY BBIXOJA K MECTaM
IBaKyaruu (MM 00eCIeunTh OCBEMEeHHOCTh 0,5 JIK).

6.3.2 Jlna momyuenust TpeOyeMoil B 6.3.1 OCBEIICHHOCTH CBETHJIFHUKH aBAapUMHOTO OCBEIICHHS C
JIaMITaM{ HaKaJIMBaHUS MOTYT KOMOMHHPOBATHCS C JIFOMHHECIEHTHBIMY JaMITaMHU.

6.3.3 CBeTWIHHHKH OCHOBHOTO OCBEIEHHS JOIMYCKAaeTCsl MCIONB30BaTh B Ka4€CTBE CBETHUIHHHKOB
aBapUITHOTO OCBEIICHUSA, €CIM OHH MOTYT IIOJNIy9YaTh NMHTAHHWE TAKXe W OT aBAPUHHBIX HCTOYHUKOB
SHEPTHUH.

6.3.4 CeTp aBapMHHOTO OCBELIECHHS JIOJDKHA OBITH BBHIMOJHEHA TaKMM 00pa3oM, YTOOBI MpH MOXKape
WIH B JPYTrUX aBapUUHBIX CIy4yasX B MOMEUICHHAX, B KOTOPBIX PACIIOJIOKEHBI aBapUiiHbIE MCTOYHUKHU
JJIEKTPUYECKONW DHEPruu U/WiHM TpaHCHOPMATOPHl aBAPUHHOTO OCBEHICHHS, CUCTEMa OCHOBHOTO
OCBEIIEHUS HE BBIXOAWJIA U3 CTPOSL.
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6.3.5 JInsg aBapuitHOrO OCBEIIEHUSI MOTYT IPUMEHSATHCS CTAllMIOHAPHBIE CBETHJIBHUKU CO BCTPOEHHBI-
MH aKKyMYJISATOPAMH M ¢ aBTOMAaTH4eCKOH MOA3apsAKOM UX OT CETH OCHOBHOTO OCBEICHMS.

6.3.6 Kaxxaplii CBETHJIPHUK aBapHIHOTO OCBEIICHHS WM KOMOWHUPOBAHHBIM CBETHIIBHHUK OJDKEH
OBITh 0003HAUYEH HA MX BUIAMMBIX YACTSIX KPACHBIM I[BETOM.

6.4 BBIKJIFOYATEJIA B HEIISIX OCBEIIEHUA

6.4.1 Bo Bcex memsix OCBEIIeHUs JOKHBI OBITh MPUMEHEHBI JIBYyXITOJIOCHBIE BBIKITFOUATEIIH.

B cyxux )WIBIX U CIyKeOHBIX MOMEIICHUSAX JOMYCKACTCS MPUMEHEHHE OJHOIOIIOCHBIX BBIKIIFOYA-
TeNel B LEeMNsAX, OTKIOYAIONNX OJMHOYHBIC CBETHWJIBHUKH WM TPYMIIBI CBETHJILHHUKOB HA HOMUHAIBHBIN
TOK He Ooiee 6 A, a Takke CBETHJILHHUKOB Ha O€30IacHOE HaIPsHKCHHE.

6.4.2 Jlnsg cTarMOHAPHBIX CBETWJIBHUKOB HAPY)KHOTO OCBEIICHUS MTOJDKHBI OBITH TIPEIyCMOTPEHEI
YCTPONCTBA IEHTPATM30BAHHOTO OTKIIIOYCHHS BCEX CBETHJIHLHUKOB W3 PYJIEBOM PyOKM WM U3 APYTOTO
MOCTOSTHHOTO BaXTEHHOTO TI0CTa Ha BEpXHEH mamyode.

6.4.3 Brikiirouarenu 1erneid 0CBeIeHUs MOMENIEHUH CTaHII TOKapOTYILIEHUS T0OJKHBI HAXOJUTHCS C
BHEIIHEN CTOPOHBI 3TUX MOMEIIEHUH.

6.4.4 BpIKTrouaTeNn OCBEIICHUS 32 CBOOOIHO CTOSIIMMH PACIPEACTUTEILHBIMU MTUTAMHU JOKHBI
YCTaHABJIMBATHCS ¥ KAXKIOTO BXOJA 32 PACTIPEACTUTEIbHBIN IIUT.

6.4.5 B mensx aBapuiWHOTO OCBEHICHUS HE JIOJDKHBI MPUMEHSTHCS MECTHBIE BBIKITFOUATEIN
CBETHJIBHUKOB.

JlomyckaeTcs IpUMEHEHHE MECTHBIX BBIKITIOYATENICH B IETSIX CBETHIILHUKOB aBapUITHOTO OCBEIICHUS,
KOTOPBIE B HOPMAIBHBIX YCIOBUSAX SIBJISIFOTCSI CBETHJIBHUKAMH OCHOBHOTO OCBEIICHUSI.

ABapuiiHOe OCBeleHUE B PYJCBOil pyOKe MOKHO OBITH 0OOPYIOBAHO BBIKIIOUATENIEM.

CBETHIIFHUKY aBapUHHOTO OCBEMIEHHS MECT IOCaJKd B ClacaTelbHbIe CpPEJCTBA, KOTOPHIE B
HOPMAJbHBIX YCIIOBHUSAX SBIISIOTCSA CBETHJIBHHKAMH OCHOBHOTO OCBECIICHHS, OJDKHBI BKITFOUATHCS
aBTOMATUYCCKU TIPH 00CCTOUNBAHUH CY/ITHA.

6.5 CBETUWJIBHUKMU TJIEIOIIEI'O PA3PAJA

6.5.1 JIpocceny u KOHJIEHCATOPHI CBETHIIBHUKOB TJICIOMIETO pa3psa ITOJKHBI 3aIIUIIATHECS HAIEKHO
3a3eMJICHHBIMH METAJNTHYECKUMHU KOXKYXaMHU.

6.5.2 Konpencaropsl emkocthbio 0,5 Mk® u OoJee TOMKHBI CHAOXKATHCS Pa3psIHBIMU yCTPOHCTBAMH.
PaspsinHoe ycTpoWcTBO MOMKHO OBITH BBINONHEHO TakuM oOpa3oMm, 4ToObl uyepe3 1 MuH mocie
OTKJIFOUEHHUS KOHJICHCATOpa €ro HanpsbkeHue He npessimano 50 B.

6.5.3 [Ipoccenu u TparchopMaTopsl ¢ OOIBITUM HHIYKTHBHBIM COMTPOTHBICHUEM JTOJIKHBI yCTAHABIIN-
BaThCsl KAK MOYKHO OJIMKE K CBETHJIBHHUKY, JUIA KOTOPOTO OHU NPEJIHA3HAUYEHBI.

6.5.4 CBeTWJIFHHKH TJCIOLIETO paspsijia, MUTaeMble HampsbkeHueM cBbime 250 B, momkHBI OBITH
CHaOXXEeHBl TPEeNOCTeperaloiuMy HaJINUCSIMH, YyKa3blBalOIIMMU HampsbDkeHue. Bcee meranmm Takux
CBETHJIBHUKOB, HAXOASIIMECS IO/ HAPSIKEHUEM, TOJDKHBI OBITh 3alUICHEI.

6.6 IITEINICEJBHBIE PO3ETKHA

6.6.1 LlltencenpHbIe PO3ETKH AJISI IEPEHOCHOTO OCBEMIEHHUS JODKHBI OBITH YCTAaHOBJIEHBI IO KpalHei
Mmepe:

Ha nany0e BOIHM3M OparlmuIis;

B TMIOMEUICHUH THPOKOMIIAca;

B IIOMELICHUH IIPpeo0pa3oBaresieil paguoyCTaHOBKH;

B IIOMEILEHNUHU PYJIEBOIO YCTPOMCTBA;
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B ITOMEIIICHUH aBapUIHOTO arperara;

B MAIIMHHBIX ITOMEIICHUSX;

3a [IABHBIM PACTIPEICIUTEIBHBIM HIUTOM;

B CHCHAJIBHBIX JJICKTPUYCCKUX TMMOMCHICHUAX,

B TYHHEJIE rpeOHOro Baja;

B pyJeBOil pyOKe;

B paJHoOpyoOKe;

B palioHe PacHoNIOKEeHHUs JIeOS/IOK;

B paiioHe BBITOPOJIOK Jiara M 9XOJIOTa;

B MOMEIICHUIX LCHTPAIN30BaHHBIX YCTAHOBOK BEHTHJISILIMKM ¥ KOHIUIIMOHMPOBAHUS BO3IyXa.

6.6.2 IllTericenbHbIe PO3ETKH, MUTAEMbIC PAa3HBIMU HANPSDKCHUSIMH, JOJDKHBI UMETh KOHCTPYKIIHUIO,
UCKITIOYAIOIIYI0 COCIMHEHHE BWJIOK JUIS OJHOTO HAINpPSHKEHUS C PO3ETKOH Uit Oosiee BBICOKOTO
HalpsAKCHUA.

6.6.3 IlITerncenbHble PO3ETKU AJIS IEPEHOCHOTO OCBELIEHHS U JIPYTHX MOTpeOUTENel 3eKTPUIeCcKOi
9HEPI'HH, YCTAHOBJICHHBIC HA OTKPBITHIX Many0ax, JOJKHBI OBITh 3aKPEIUICHBI MITENCEIbHBIM Pa3beMOM
BHH3.

6.6.4 IllrerncennHble PO3€TKM HE MOOJDKHBI YCTAaHABJIMBATBCA B MAIIMHHBIX ITOMCHICHUAX HHUXKC
HACTWJIAa, B 3aKPBITHIX IOMEIICHHSX CeNnapaTopoB TOIUIMBA W Maclla WM B MeECTax, rie Tpedyercs
o0opynoBaHue 0J0OPEHHOTO OE30MAaCHOTO THUIIA.

6.7 OCBEILIEHHOCTb

6.7.1 OcBeleHHOCTh OT/ENbHBIX MMOMEUIEHUH U MPOCTPAHCTB JOJKHA ObITh HE MEHEe YKa3aHHOH B
Tabn. 6.7.1. VYka3aHHble TpeOOBaHMS HE OTHOCATCS K CyAaM, HMEIOIIMM OCBELICHHWE, MUTacMOe
HarpspbkeHueMm Hroke 30 B.

Tabnuuma 6.7.1

OCBEIIECHHOCTD, JIK
Ne ToMelieHus 1 HOBEpXHOCTH JIOMHHECIICHTHBIMH JTaMIIaMHU JIaMIIaMU HaKaJIHBaHUs/
n/n CBETOJHOAHBIMH JIAMIIAMU
obmas + obmast obmas + obmas
MeCTHast MeCTHasI
1 | Ilocr paguocsssu:
Ha YCTaHOBJICHHOM yPOBHE HaJl Maiy0oii — — — 100
pabodre CTONBI OCTa PAJHOCBI3H — — 200 —
2 | HaBuranmonnas pyoOka:
Ha YCTAQHOBJICHHOM YPOBHE HaJl many0oit — 100 — 50
HABUTAI[HOHHBIE CTONBI 150 — 150 —
3 | PyneBas pyOka Ha yCTQHOBJICHHOM YPOBHE HaJl nayry0oi — 75 — 50
4 | MamuHHbIe NOMEILEHNs, NOMEIIEHHs PACcIpeeIUTENIbHBIX LIUTOB,
MaHEBPEHHBIX M KOHTPOJBHBIX IIOCTOB U IIyJIBTOB, IOMEIICHUS
aBTOMATH3UPOBAHHEIX YCTPOHCTB, THPOKOMIIACOB:
Ha yCTaHOBJICHHOM ypPOBHE HaJl HACTUJIOM — 75 — 75
TIOBEPXHOCTH PACTIPEACTUTENIBHBIX YCTPOWCTB ¥ IYJBTOB YIIPABICHUS 200 100 150 75
MeCTa YNpaBJICHUs IVIABHBIMH MEXaHU3MaMU 150 100 150 75
MIPOXOJIbI MEXK/Y KOTIaMH, MEXaHHU3MaMH, TPaIlbl, TUIOIAAKH U T.II. — 75 — 30
(pOHT KOTIOB 100 75 75 75
5 | AKKyMyIsTOpHas Ha YCTaHOBICHHOM YPOBHE HaJ| Haly0oi — 75 — 50
6 | TyHHenu BaJIONIpPOBOAOB, IIAXTHI JIara, 9XOJOTA, LETHEIE SIUKU:
Ha YCTAHOBJICHHOM YPOBHE HaJl maiy0oit — 50 — 20
TIOBEPXHOCTU MOALIMITHUKOB BajOB, a TaKXkKe COCAMHHUTENIbHBIX 75 — 50 —
(anues u mp.
7 | IIpoxombl Ha mamyOax, MEPEeXOHbIE MOCTHKM M PaOHBI PacTONOKEHHS — 50 — 20
CriacaTeNbHbIX ILTIONOK M IVIOTOB Ha YCTAHOBJIGHHOM yPOBHE HaJl iy 6o
8 | 3aboprHBIe mpocTpaHCTBa B palioHe CITyCKa CHacaTelIbHBIX HUIONOK U — — — 5
IUIOTOB BOJIM3H TPY30BOI BaTepIMHUM
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[TpuBenennsie B Tabn. 6.7.1 HOpMBI 00IIEH OCBEIIEHHOCTH OTHOCATCS K YpoBHIO 800 MM Haj nmaimy0ooi
(HacTHJIOM) TIOMENICHHs, & HOPMBI OOMIEH ITIOC MECTHOH OCBEIIEHHOCTH — K YPOBHIO padodHX
ITOBEPXHOCTEM.

6.8 CHTHAJIBHO-OTJIMYUTEJIBHBIE ®OHAPHU

6.8.1 Ot muTa CHrHATBFHO-OTIMYUTEIBHBIX (OHAPEH MOIKHBI IMONydaTh MUTAHHWE 1O OTAEITHHBIM
¢unepam QoHapu TONoOBEIe, OOPTOBBIE M KOPMOBOH, a Ha CyJax OYKCHPHBIX, TOJKAIOIINX, PHIOOIOBHBIX,
JIOLIMAHCKUX, OTPAaHUYEHHBIX B BOBMOKHOCTH MaHEBPHUPOBATh U CyAaxX Ha BO3IYIIHOW MOTYIIKE — TaKXke
CTaIIOHAPHO YCTaHOBJICHHBIE oHApH, epeuncieHHbie B Ta0m. 2.4.1 wactu [11 «Curnansnbie cpeacTBa»
IIpaBun mo oOOPYOOBAaHMIO MOPCKUX CYyHOB, M JOINOJHHUTEIbHBIE TONOBBIE M KOPMOBBIE (DOHApH,
nepeuncieHnabie B Tabm. 5.2.1 ykazanHo# wactu [Ipasuir.

6.8.2 11lut curHanbHO-OTIUYUTENBHBIX (poHapelt MToKeH MoNydaTh MUTAaHHUE Mo ABYM (puaepam:

.1 1o ogHomy ¢uaepy OT INIABHOTO paclpeleNUTe]IbHOrO IIMTa 4Yepe3 aBapUMHBIA pacnpeneny-
TCIBHBIN IITHT;

.2 o BTOpoMy (uaepy OT OMMKaWIIero TPyMIIOBOTO IIHWTA, KOTOPHI HE IMONydYaeT MUTaHUS OT
aBapUHHOTO PACHpPEEeNTUTENFHOTO IIUTA.

JomyckaeTcst ycTaHaBIMBAaTh MPUOOPHI yNpaBlICHHS CHIHAJIBHO-OTIMYUTEIBHBIME (OHAPSIMHU B
MYJIBTE, PAcloIOKEHHOM B PYJIEBOH pyOKe M MOydarouleM IUTaHHE B COOTBETCTBHHU C 4.5.2.

st cynoB, Ha KOTOPBIX OCHOBHBIM MCTOYHHMKOM 3JICKTPHUYECKOM SHEPTUM SBIACTCS aKKyMYJISITOpHAs
Oarapest 1 Ha KOTOPBIX TJIABHBIM pacHpeneNuTeNbHBIA IIUT yCTaHOBIIEH B PYJEBOW pyOKe, ympaBieHHE
CUTHAJIBHO-OTIIMYUTEIbHBIMA (OHAPSMHU JOMYCKAETCSl TPOM3BOIAWTH HEMOCPEICTBEHHO C TIJIABHOTO
pacnpenenuTenbHOro UIuTa.

6.8.3 CurnanpHO-OTIIMUMTENbHBIE (POHAPH JOIKHBI OBITH NMPHCOECIMHEHBI K CETH MUTAHUS THOKUM
KabeseM co LITeNceabHbIM pa3beMoM. Ha cynax, y KOTOpbIX yCTaHOBIIEHBI CIBOCHHBIE (DOHAPH, OHU MOTYT
OBITH IPUCOEAMHEHBI K CETH NMUTAaHUA KaberaeM 0e3 IITerceabHBIX Pa3beMOB.

6.8.4 Llenn muTaHUs CUTHAJTBHOOTIMYHMTENBHBIX (OHAPEH JOJKHBI OBITH BBIMOJIHEHBI 1O ABYXIPO-
BOJHOM cHUCTeMe, W B KaKIOH LENH JODKEH OBITh MPEAyCMOTPEH IBYXIOJIOCHBIH BBIKIIIOUYATEINb,
YCTaHOBJIEHHBIH Ha paclpeleUTeNIbHOM IUTE CUTHAIbHOOTIMYUTENBHBIX (hOoHApeEHt.

6.8.5 Kaxxnas nenb MUTaHWSA CUTHANBHO-OTIMYUTEIBHBIX (POHApeil HODKHA MMETh 3alllUTy B 000HMX
MPOBOZaX M HWHIWKAIHWIO O BKJIIOYEHWH CHUTHAIBHO-OTIMYUTEIHHOTO ()OHApsT B COOTBETCTBHH C
TpeboBanusmu 4.1.4 gactu 111 «Curnanensie cpenctsay [IpaBui mo 000pyIO0BaHHIO MOPCKUX CYHOB.

YCcTpoHCTBO MHAMKALMH O BKIIIOUEHHH AOJKHO OBITH BBITIOIHEHO M YCTaHOBJIEHO TakK, YTOOBI €ro MOB-
peKAeHUE He BBI3BIBAIO BBIKIIOUCHHS CUTHAIBHO-OTINYUTENHHOTO (QOHAPS.

[lageHne HampspKEeHWs Ha PACHpPElNENIUTENBHOM INUTE, HHUTAIOLEM CUTHAJIbHO-OTIMYUTEIbHBIC
¢oHapy, BKIIOYAss W CHCTEMY CUTHAIM3alM{ JercTBhs (hoHapel, He NODKHO mpeBwImaTh 5 % mpu
HOMUHAaJIbHOM HarpspkeHud 10 30 B u 3 % — npu Hanpspkennn ceoime 30 B.

6.8.6 HezaBucumo OT MHAMKALMKM O BKJIIOYEHUH, TpeOyemoil B 6.8.5, momkHa OBITH MpeaycMOTpEeHa
CBETOBAas U 3BYKOBas CHUTHAIW3allMs, ACHCTBYIONIAas aBTOMATHUECKH B CIydae BBIXOJA M3 CTPOS JIIOOOro
CHUTHAJIbHO-OTAMYHUTENBHOTO (pOHAPS IPU BKIIOYEHHOM BBIKIIIOYATEIIC.

ITuranue curHanu3anyy JOJDKHO OCYLIECTBIATHCS OT APYIOro UCTOYHUKA WM (Quaepa, 4eM HCTOUHUK
win Quaep NMUTaHUS IUTa CUTHAJIBHO-OTIMYUTENBHBIX (QoHapeil, MO0 0T aKKyMYJISATOPHOW OaTapew.

6.8.7 IlpumeHseMble B CUTHAJILHO-OTJIMYUTEIBHBIX (POHAPSAX JaMIBl M MaTPOHBI JOJDKHBI OTBEYaTh
tpeboBanusaM 3.1.7 gactu IIl «Curnanensle cpencrsa» IlpaBui mo 000pynoBaHHIO MOPCKHUX CYJIOB.
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6.9 CBETO-CUT'HAJIBHBIE 1 OCBETHUTEJIBHBIE CPEJICTBA BEPTOJIETHBIX ITAJIYB

6.9.1 O0mue TpedoBanms.

6.9.1.1 Cpero-cuTHaJbHBIE W OCBETUTEIILHBIC CPEJCTBA JUIA BEPTOJCTHBIX Nally0 IOKHBI 00e-
CIIEYMBATh KAK MUHUMYM CIIEIyIOIIee:

0003HaYeHHE TTepuMeTpa (TPaHHUI]) BEPTOJCTHOW MaTyObI;

OCBEIICHHUE TTOCATOYHON 30HBI;

0003HaueHNEe BO3BBIIIAIOIINXCS KOHCTPYKLUI B ITOCaJIOYHON 30HE.

6.9.1.2 HMcnonb3yeMble g 3THX IeJied OTrHU JODKHBI MMETh CTENeHb 3alluThl He Hibke [P56 u
HAJIKHO padoTaTh MPU BHEIIHWUX BO3ICHCTBUAX, YKA3aHHBIX B pasf. 2.

6.9.1.3 Bce cBeTo-CHUTHANBHBIE ¥ OCBETUTENBHBIE CPEACTBA, 4 TAKXKE JAPYTOe AIEKTPOOOOpyIOBaHHE B
mpeesax BEPTOJIETHBIX 3alpPaBOYHBIX IMOCTOB W aHTApOB JOHKHO OBITH B3PBHIBO3AIMUIICHHOTO THIIA H
MMETh ypPOBEHb B3PHIBO3AIIUTHI, COOTBETCTBYIOIIYI0O KaK MHUHUMYM TeMIepaTypHoMy kiaccy 13 wu
nonrpynne IIA.

6.9.1.4 B oTHOIIEHUH CBOMX CBETO-TEXHUYECKHUX XapaKTEPUCTUK M PACIIOJIOKEHHUS OTHU JOJKHBI
yanoenetBopsaTh TpeboBanmsamMm MKAO (MexayHapomHOW oOpraHM3alid TPaKAAHCKOW aBHALMH), YTO
JIOJKHO OBITh MOATBEPKIACHO COOTBETCTBYIONIUM 3aKiIIOueHUEM Wi CBUIETEIHCTBOM KOMIIETEHTHOTO
opraHa rpakJJaHCKO¥ aBHAIlUH.

6.9.1.5 IlutaHnue CBETO-CUTHAJIBHBIX M OCBETUTEIBHBIX CPEICTB, YKa3aHHBIX B HACTOSUICH IaBe,
JIOJDKHO OCYIIECTBIATHCSA OT UCTOYHMKA Oecriepeboiinoro nmuranus (MBIT).

6.9.2 Oruu o003HAYeHHS MEePUMeETPA.

6.9.2.1 Orau JIO/DKHBI OBITH pa3JeNicHbl HA JBE HE3aBUCHMBIC IICMH M TONydYaTh MUTAHHE TaKKMM 00pa3oM,
9TOOBI NPH HEUCIPABHOCTH NHTAaHUA OfHOW 3 uenei, 50 % orHell o0O3HaYeHHs! MEpUMETpa OCTABAIKCDH
PpaboTOCTIOCOOHBIMHU.

6.9.3 OcBelieHne MOCaI09HON 30HBI.

6.9.3.1 Ilocamounas 30Ha W yKa3aredb HaIpaBJICHHs BeTpa JOJDKHBI OBITH HAIEKAIINM 00pazom
OCBelleHbl. J[j1s ATOM 1eau MOTYT OBITh MCIIOJIB30BaHbI MPOXKEKTOPHI 3aJIUBAIOIIECTO CBETA.

6.9.3.2 [lpu ycTaHOBKE CpPEACTB OCBEIICHUS MODKHBI OBITH MPHUHATHI MEPHI, HCKIIOYAIOIINE
OCJICTUICHUE MUAJIOTOB MPHU B3JETe, TOCaIKe U MaHEBPUPOBAHHH.

6.9.4 3arpaauTesbLHO-NpeayNpeIUTelbHbIE OTHU.

6.9.4.1 Jlns obecriedennst 6€30MMaCHOCTH TIOJIETOB, BCE 3HAYNTENHHO BO3BHIMIAIONINECS KOHCTPYKIINN 1
O0OBEKTHI, TAKUE KaK DJIEMEHTHI HAJICTPOUKH, OypUIbHBIC, TEXHOJIOTHYECCKUE KOJOHHBI U T.J., JTOJDKHBI
OBITh 0003HAYCHBI CHCIMATBHBIMU 3arpaIuTelIbHO-IIPEYIIPEIUTCILHBIMU OTHSIMU KPACHOTO I[BETA.

6.9.4.2 Orau A0MKHBI OBITH pa3jielicHbl HA HECKONBKO HE3aBUCUMBIX IEMel, W MOody4yarh NUTaHWE
TakuM 00pa3oM, YTOOBI MTPH HEHCIIPABHOCTH MUTAHHUS OJHOW M3 IIeNeil, OCHOBHAs YacTh 3arpaJnuTelbHO-
MpeayIpeIuTeNFHBIX OTHEH OcTaBajiach paboTOCTIOCOOHOIA.
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7 BHYTPEHHSAA CBA3b U CUT'HAJIU3ALIUA

7.1 MAINIKMHHBIE SJIEKTPUYECKUE TEJIEI'PA®bBI

7.1.1 MamuHHbBIe Tenerpadpl, kpoMe TpeOOBaHWI HACTOAMICH TJIaBBI, MOJDKHBI OTBEYATh TpPeOOBa-
ausiM 3.3.1 gactu VII «Mexanudeckrne yCTaHOBKIY.

7.1.2 MamwuHHBIE Tenerpadbl JODKHBI ObITH 00OPYIOBAaHBI CBETOBOW CHUTHAIM3AIMEHd O HAIWYUH
HanpspKEeHWs B LIEMM NHUTAaHUS M 3BYKOBOM CHTHajIHM3alueil 00 HMCYe3HOBEHWM HAMpPSDKEHHS B MU
MTUTAHHUA.

7.1.3 MammHHBIE Teierpadbl, YCTAHOBICHHBIE B PYJIEBOH pyOKe, MOJDKHBI UMETh IIKAy C PEryId-
pyeMoU MOJCBETKOM.

7.1.4 MammHHble Tenerpadbl JODKHBI TIOJyYaTh MUTaHWE OT IVIABHOTO PaCIpEeUTEIBHOTO LIUTa
WIH OT IIWTa HABUTAIIMOHHBIX YCTPOMCTB.

Ecmu Ha cynHe mpuMeHeH OObeqMHEHHBIN IMTyJIbT YIPaBIeHU CYJHOM, MAITMHHEBIN Tejerpad MoxeT
MOJy4YaTh MUTaHWE OT 3TOTO MYJIbTA.

7.1.5 YcraHOBKa JaT4iKa MAIIMHHOTO Tenerpada B pylneBoi pyOke JOIKHA OBITH TakoW, YTOOBI PH
nepeaaue NpUKa3aHUuil O Xoe CylHa olepaTuBHAas PyKOsATKa MPHOOpa nmepeMeniaiach B TOM K€ Halpasiie-
HUU, 9YTO U CYIHO. BepTUKaIbHOE MOJIIOKEHNE PYKOATKU JOJDKHO COOTBETCTBOBATH KOMAH/IE «CTOID».

7.1.6 Ilpn ycraHOBKE MAIIMHHBIX TelerpadoB, YCTPONCTB AMCTAHIIMOHHOTO YTIPABICHUS TTIABHBIMHU
JIBUTATEIIIMUA M BUHTAMHU PETYINPYEMOTO IIara Ha HAKJIIOHHBIX ITaHEeNSIX ITyJIbTOB YIIPABICHHUS PYyKOSTKA B
TIOJIOKEHHH «CTOID) JIOJDKHA OBITH YCTAHOBJIEHA MEPIEHIUKYISPHO K TUIOCKOCTH IMyJibTa U (UKCHPO-
BaTbCsl TOYHO B 3TOM IOJIOKEHHUHU.

7.1.7 Ilpu Hanmuum AByX TenerpadoB u Oolee, pacIoNOKEHHBIX B HETIOCPEACTBEHHOM OJIIM30CTH APYT
or apyra (Ha omHOW mamyOe), Tmepemada KOMaHABI JIOOBIM W3 HUX U IIONyYeHHE OTBETa JIOJDKHBI
OJTHOBPEMEHHO MHIMIIMPOBATHCS BCeMH Telerpadamu 0e3 MOMOTHUTENBHBIX MTePEKITIOYCHUH.

Ilepexon Ha Temerpadpl, pacrolioKeHHbIE HA JPYrod maixyOe Wid B APYTrodl YacTH CYIHA, JOJDKEH
OCYIIECTBIATHCS MPU MOMOIIY MEepeKIoyaresei, pacloJoKEeHHBIX Ha XOJJOBOM MOCTHKE.

7.1.8 Kaxnplii MammHHBIN Tenerpad TOMKEH WMETh 3BYKOBOE CHTHAIILHOE YCTPOHCTBO, 00e-
CIIEYMBAIOIIIEe 1T0/1ady 3ByKOBOTO CHTHANIA HA XOJOBOM MOCTHKE M B MAlllTHHHOM TTOMEIIEHUH TP To1aue
KOMaHABl W oTBeTe 00 mcmonHeHWH. lIpm HempaBMIIBHOM OTBETe NEHCTBHE 3BYKOBOTO CHUTHAIBHOTO
yCTpOHCTBa MpeKpainarbest He JoKHO (cM. Takke 3.3.1 wactu VII «MexaHudeckrue yCTaHOBKW).

7.2 CIYKEBHAS BHYTPEHHSS CBA3b

7.2.1 Cucrema ciy)xeOHOH BHYTpPEHHEH CBsI3U, TPEOOBAaHUS K KOTOPOH H3JIO0XKEHBI HIDKE, JOJDKHA
o0ecrieunBaTh BO3MOXKHOCTh BBI30Ba A0OHEHTa M YETKOE BEICHHE MEPErOBOPOB B HOPMAJbHBIX H
aBApUUHBIX YCIOBHAX HKCILTyaTallH CY/IHA, 4 TAKXKE B YCIOBUSIX CIENU(UISCKOTO IIyMa Y MeCT pacmo-
JIOKEHUsI 00OPYIOBaHUS CBSI3H.

7.2.2 B cucteme ciryxeOHOI BHYTPEHHEH CBSA3H MOTYT MCIIOIL30BaThCs Oe30aTapeiHbie TenehOHHbIE
amnmaparsl, yCTpOHCTBa IEpEroBOPHOI CBA3M, YCTPONCTBA ABYCTOPOHHEH rpoMKoroBopsuien cessu, ATC
WM MOOWJIBHBIE Tele()OHHBIE aImapaThl JIOKAILHOW CETH.

7.2.3 Cuctema ciry)xeOHON BHYTpPEHHEH CBSI3U JOJDKHA 00ECIeunBaTh MEPETOBOPHYIO CBSI3b PYJIEBOMH
pyOKHM C OCHOBHBIMH CIIy’)K€OHBIMH TIOMEIICHHWSIMH H TmocTtamu. l[lpm 3TOM oTaenpHas mnapHas
MEpEeroBOpHas CBSI3b MOXKET He MpedycMaTpuBaThbCs, €CIM B JI000€ BpeMs YCTPOWCTBO CBSI3U
oOecrieunBaeT MPUOPUTET BBHI30BA M BEJCHHE IIEPErOBOPOB U3 pYJEBOM pPyOKH CO CIEAYIOIIUMHU
OCHOBHBIMH CITy>K€OHBIMH MTOMEUICHUSIMU U TTOCTaMH:

1 HITY;
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.2 MECTHBIMH NIOCTaMH YIIPABJICHHSI INIABHBIMA MEXaHU3MaMH U JIBHKHUTEISAMU (U1 STON LEIN MOXKET
HCITONTE30BaThCS TapHas TeleQOHHAs CBA3b MEXIy pyieBoi pyOkow um IIITY ¢ mapamiensHO MOAKIIO-
YEHHBIMH W YCTAHOBJICHHBIMHM Ha MECTHBIX ITOCTaX yIpaBieHHS Tele(OoHaMN);

.3 paauopyOkoii (MOXET HE MpPeayCMaTpHUBATLCSA, €CIH CBS3b MOXET OBITh YCTaHOBJCHa 0€3
anmapaTHbBIX CPEICTB);

4 pyMIIEIBHBIM OTJEIICHUEM;

.5 momeleHueM, e pacroyiokKeH aBapuHUHbIN pacipeleTuTeIbHbIN IIUT;

.6 mocrtamu Ha 0Oake Hu I0TE;

.7 oMelIeHreM THPOKOMIIaca;

.8 cranmmeln oObemMHOro mnokaporymienus (cMm. Takke 3.1.3.2.6 uwactu VI «lIporuBonoxapHas
3aIIUTaY);

.9 momermieHneM rpeGHBIX IEKTPUUICCKUX JBUraTENeH;

.10 mocTom ympaBieHNs TPY30BBIMH ONlepanysaMy (Ha HeTEHAJIMBHBIX Cyax);

.11 mocTom yrpaBiieHHs TOKapHO-CIacaTENbHBIMU ONEpalusIMi (Ha cyax cO 3HAKOM OCHAIIEHHOCTH
CyIHa cpeacTBamMu OOphOBI C IOXKapaMy Ha APYTUX Cydax B CHMBOJIE Kilacca);

.12 npyrumu moMemeHusIMH, B KOTOPBIX pa3MeIleHbl yCTPOICTBa, obecrednBarone 0e30macHOCTb
TUTABaHUS CyIHA.

7.2.4 [lomxHa OBITH IperycMoTpeHa cBsi3b Mexay LIITY ninm MecTHBIM TOCTOM YIpaBiieHHs! TJIaBHBIMU
MeXaHU3MaMH U ABWKHUTEIAMH C KUJIBIMU TOMEIIEHUSIMH MEXaHUKOB.

7.2.5 Jlnsg ycTpoOWCTB CBs3H, yKa3aHHbIX B 7.2.3 m 7.2.4, kpome Oe30arapelHBbIX TeleQOHHBIX
annapaToB, JOJDKHO OBITh MPELyCMOTPEHO MUTAaHUE OT OCHOBHOTO MCTOYHHUKA 3JIEKTPUUECKON SHEPIUu U
aKKyMYJIATOpHOU OaTapew, BKIIFOYAIOMICHCS aBTOMATHYECKH MPH MCUYE3HOBEHHH MHUTAHUS OT OCHOBHOTO
MCTOYHUKA DJIEKTPUYECKON 3HEPruu U oONafaromieil eMKOCTbIO, JOCTaTOYHOM IS MUTaHHUA yCTPOUCTB
CBSI3M B T€UEHUE BpeMeHH, yka3zaHHoro B 9.3.1.3 wmm 19.1.2.1.4.

7.2.6 Cucrtemsl CBsI3U MexIny pyieBoil pyOkod u LIIY wmnm MecTHBIMH MOCTaMM yNpaBJICHUS
TIaBHBIMH MEXaHM3MaMH U JBHKHUTEISMH, AOJDKHBI UMETH IOMOIHHUTEIBHYIO 3BYKOBYIO M CBETOBYIO
CUrHaJIM3anuio o Bb3oBe Kak B LIIIY, Tak 1 B MallMHHOM OTJEJICHUU.

7.2.7 lloBpexxaeHne WK OTKIIOYEHHE OTHOTO YCTPOHCTBA CBA3H HE TOJKHO HapylIaTh paboTy IpyTUx
YCTPOMCTB CBSI3U.

7.3 CUTHAJIM3AIIUA. OBIIUE TPEBOBAHUSA

7.3.1 Hacrosimue TpeOOBaHUS PACIPOCTPAHSIOTCS HA CICAYIOIIUE CHCTEMbl CUTHAIU3AlUU O
COCTOSIHHH 000pYy/IOBaHUs WM CyIHA, TPeOYIOIIeM BHUMaHUsI IEPCOHANIA WK TTACCAKUPOB, TIPUBOTUMBIE
B JICHCTBUE C MTOMOIIBIO 3BYKOBBIX M BH3YaJIbHBIX CPEJICTB:

.1 oOmieit (aBpayibHOHN) W TIOXKAPHOU TPEBOTH;

.2 cUrHaJIM3alluy OOHAPYXKEHUs TIOXKapa,

.3 npeaynpexIeHus 0 MycKe CHCTEMbI 00BEMHOTO TIOKAPOTYIICHHUS,

.4 3aKpBITHS BOJOHETIPOHUIIAEMBIX H POTUBOIIOKAPHEIX JBEPEH, a TaKkKe ABepel, yKa3aHHBIX B 7.12;

.5 aBapuitHO-TIpeAYNIPEAUTEIBHYIO CHCTEMY MEXaHH3MOB;

.6 BBICOKOTO ypPOBHS JIbSUTBHBIX BOT;

.7 MOCTYIUIEHUS] BOJbI B TPY30BBIC TPIOMBI HABAJIOYHBIX CY/IOB, MACCAKUPCKUX CYJOB, UMCIOIIUX Ha
0opty 36 u Oornee YENMOBEK, a TAKKE TPY30BBIX CYAOB C OJHUM TPIOMOM, HE SIBJISIOIIMXCS HABAIOYHBIMU
cynamu;

.8 aBapuiiHOrO BHI30BA MEXAHUKOB;

.9 KOHTPOJIS IeeCIOCOOHOCTH MAIIMHHOTO MEPCOHaia, COCTOSIHUS TPY3a, MPEISIbHON KOHIICHTPAIUH
B3PBIBOOIMACHBIX M SJJOBUTBIX Ta30B;

.10 cocrostHUs IBepel alnopToB;

.11 Hanmuuus JrOAeH BHYTPH OXJIQKIAEMBIX TPIOMOB: «YenoBek B TproMey (I CYA0B, UCTIOIB3YEMBIX
JUTSE TIepepabOTKH KHUBBIX PECYPCOB MOPSI M HE 3aHATHIX HX JIOBOM);
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.12 ypoBHS B COOpHBIX LIMCTEPHAX CTOYHBIX BOI;

.13 mpenynpexxneHus o MycKe CTalMOHApPHOW CHUCTEMBI MOXKapOTYIIEHUSI MECTHOTO IPUMEHEHHS;

.14 mpeBbIIeHNsT TEMITEPaTyphl CATbHUKOB BAJIOB, MOIIIMITHAKOB W KOPITYCOB HAaCOCOB;

.15 mpeBbIlIeHNsT MaKCUMaJIbHO JOMYCTUMOM TeMIepaTypbl rpys3a;

.16 M30BITOYHOTO JABICHUS WM BaKyyMa B TPY30BBIX TaHKaX;

.17 noctmxeHns BEPXHETO U MPENEIBHOTO YPOBHA B TPY30BBIX TaHKax,

7.3.2 JlomxHa OBITH IPEAyCMOTPEHA BO3MOXHOCTD (DYHKIIMOHAIBHOIO UCTBITAHUS KaXKIOH CHCTEMBI
CUTHAJIM3AIIHN.

Ecnu He oroBopeHo HMHOE, TO BCE CHCTEMBbl CHUTHAIM3AIMH JOJKHBI OBITH BBIIIOJIHEHBI I10
0e30TKa3HOMY MNPHHIUITY, P 5TOM JOJDKHA OBITH HpEIyCMOTpPEeHA CHUTHAIW3AIMsS 00 HCUYE3HOBCHUH
MUTAaHUSI CHCTEMbI, O 3aMBIKAHHM 3JIEKTPUYECKUX IIeNeil Ha KOpIyC WM OOpbIBE, a TaKKe KOHTPOJb
HCIPAaBHOCTH CBETOBBIX M 3BYKOBBIX CHTHAJIOB.

7.3.3 B mpueMHBIX YCTpPOHCTBaxX CHCTEM aBAPUITHO-TIPEAYNPEANTEIbHON CHUTHAIM3AINN JTOJHKHBI
YEeTKO PAa3NYaThCsl COCTOSIHMA MEXAy pabounM, aBapuilHBIM, KBHUTHPOBAaHHUEM, HEHUCIIPABHOCTH U C
OTKJIFOYEHHBIM 3BYKOM. Ilocne ycTpaHeHMs! aBapuilHOrO CHTHajla WM CUTHajla HEMCIIPABHOCTH CHCTEMa
JOKHA aBTOMAaTUYECKH BO3BPAILATHCS B PEKUM HOPMAJIbHON pabOoThI

7.3.4 CurHaiel 3ByKOBOW CHTHAJIM3AINH JTOJDKHBI OBITH CIBIIIHBI H PAa3IMIMMBI BO BCEX MOMEIICHUIX
Y TIPOCTPAHCTBAX, /U1 KOTOPBIX OHU TpeHa3HAYEHBI.

7.3.5 3ByKOBBIE CUTHAJBI aBapUMHO-TIPELYNIPEAUTENBHON CUTHANM3AIUN TOJIKHBI IT01aBaThCs 0 TE€X
1Op, NOKa HE TMOCTYNHT MOATBEPKIACHHE 00 MX NPUHATUM (KBUTHPOBAHMH), a BHU3yaJbHAsl MHIMKALI
Ka)XI0TO OTIEJIBHOTO CUTHANAa — N0 YCTPAaHEHUS HEHCIPABHOCTH.

7.3.6 Yacrtora 3By4aHHs NMPHUOOPOB 3BYKOBON CHUTHAIM3AINH, 33 HUCKIIOYCHHEM KOJIOKOJA, JTOJDKHA
HaxouThea B nuanasone ot 200 mo 2500 I'm.

7.3.7 B cinyuae NMpUMEHEHUS BU3YalbHOM CHUTHAIM3alMM, €CJIM CIELHATbHO HE OTOBOPEHO APYTOE,
ClIeyeT MCIONb30BaTh IBETa, YKa3aHHbIe B Ta0m. 4.6.5.1.

7.3.8 BricoTa 3HaKOB TEKCTOB HAAIIMCEH OPraHOB YIIPABJICHHUS M CUTHAIN3ALMH, €CIIM OHU HE IPOAyO-
JMPOBAHBI CHMBOJIAMHU/TabJI0 YCTAaHOBJIEHHOTO 00pasiia, TO0HKHA OBITH He MEeHee 7 MM, IpH IIHPHHE —
0,7 BBICOTHI 3HAKOB.

Jannoe TpeboBaHue, KpoOMe BU3YaJIbHBIX CHTHAJIOB, YIOMSHYTBIX B 7.3.1, pacnpocTpaHseTcsl Takxke
Ha TEKCTHI HAJMNKUCEH HaJl OpraHaMM YTIpaBJICHUs, Pa3MELICHHBIX B paclpeAeIUTENbHbIX NUTAX, MyIbTax
YIpaBIECHHUs, IyCKOBOM, 3aIIUTHOW M PETYIMPOBOYHON ammaparype s 2JIEKTPONPUBOJOB MEXaHH3MOB
OTBETCTBEHHOTO HA3HAYCHHS, TepeduciieHHsx B 1.3.2.1.5.

7.3.9 He ynomsiHyThie B 7.3.8 TEKCTHI HAANUCEH HaJ OpraHaMy YIPaBJICHUS U CUTHAJIM3AINH, a TAKKe
TEKCTBl BAXTEHHBIX WJIM UHBIX WHCTPYKIIMH, UCTIONB3yEMBIX Uil OTTUCAHUSI TOPSIKa paObOTh, BKIIOYEHHS U
yIOpaBlieHUs: OOBEKTOM, OJDKHBI UMETh BBICOTY 3HAKOB HE MeHee 3,5 MM, mpu mupuHe — 0,7 BBICOTHI
3HAKOB.

7.3.10 IIpoGeckoBbie CUTHAIBI AOJDKHBI M3Ty4arh cBeT B Teuerne 50 % Bcero mukia paboThl, pu
ATOM YacTOTa MMITYJIbCOB JIOJDKHA HAaXOMUThCA B auarnaszone ot 0,5 mo 1,5 I'm.

7.4 ABPAJIBHASI CUTHAJIM3ALIUA

7.4.1 Kpome TpeOoBaHUM, M3JIOKCHHBIX HIDKE, OOIICCY/0Bas aBpajbHas CUTHAIM3AIMS JOJDKHA
otBeuarb TpeboBanusaMm 2.1.3 u 6.22.1 yactu Il «CnacarensHble cpeactBa» [IpaBui mo oOopynoBaHHIO
MOPCKHUX CYZIOB.

7.4.2 3BYKOBEIE PUOOPHI JOHKHBI YCTAHABIIUBATHCS B CIICAYIONIUX MECTaX:

B MAIIMHHBIX [TOMELICHHSX;

B OOIICCTBEHHBIX MOMEIEHHSX, SCIIM UX IUIOMAb IpeBbimaet 150 m?;

B KOPUAOPAaX KWIbIX, CIy>KEOHBIX U OOILIECTBEHHBIX IIOMELICHUII;

Ha OTKPBITHIX May0ax MacCakxhpPCKUX CYIOB;

B IIPOU3BOJCTBEHHBIX NTOMEIIEHUSX.
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7.4.3 Cuctema aBpajJbHOM CHUTHAJIM3AIMM JIOJDKHA MHUTAThCA OT CYIOBOM CETH, a TaKKe OT ILIUH
aBapUITHOTO pacHpeAeNIUTEIHLHOTO HTa cornacHo TpeboBanusam 9.3.1.3 u 19.1.2.1.4.

Honyckaercs nuTaHue aBpajibHOW CUTHAJIU3aLUU OT CYJOBOM CETH U OT OTIEIbHON aKKyMYJISITOPHOM
Oarapeu Mpu HATMYUK YCTPOMCTB U1 aBTOMaTHYECKOTO MEPEKITIOUEHNUS 1eTnel aBpalbHOIl CUTHAIN3AaLuU
Ha aKKyMyJISITOpHyI Oarapero. B 3Tom crmyuae He TpeOyercs MUTaHHS OT aBapUHHOTO W aBapUIHOTO
MEPEXOJHOTO UCTOYHUKOB AJIEKTPUUECKON SHEPIUH.

7.4.4 Cucrema aBpalbHON CHTHAJIM3AIWK JOJDKHA OOECIEeYMBATHCS HENMPEPHIBHBIM MHUTaHHEM
HE3aBHCHUMO OT TOTO, HaXOJUTCA Oarapest aKKyMYJIATOPOB B MOJIOKEHUHU 3aPAIKA WA Pa3psSAKH.

7.4.5 B ciayuae mpuMEHEHHs OTHCIBHON aKKyMYJISTOPHOW Oarapew A aBpadbHOM CHUTHAIH3AIIUU
JTIOTMyCKaeTcsl MUTATh OT Hee TaKXe IPYTHe YCTPONUCTBA BHYTPEHHEN CBS3HU U CUTHAIU3AINH, €CITU €EMKOCTh
Oarapen IToCTaTOYHA JUIsl OJHOBPEMEHHOTO IMUTAHMs BCEX MOTpeOUTeNell B TeueHHWe He MeHee 3 4, a
TaK)Ke €CITM STH YCTPOWCTBA BBITOTHEHBI TAKUM 00Pa30M, YTO TMOBPEKICHUE OTHOM LIeNM HEe HapylIaeT
paboThI APYTHX LENei, U eCIu IS 3TUX YCTPOHCTB He TpedyeTcs OoJee MIUTEIHHOTO BPEMEHU MTUTAHNS.

7.4.6 B nemnsx nuTaHus aBpaJbHOW CUTHAJIM3ALWU JTOJDKHA MPEAyCMaTPHUBATHCS 3alllUTa TOJIBKO OT
KOPOTKOTO 3aMbIKaHUS. YCTPOWCTBAa 3alllMTHI JOJDKHBI YCTaHABIMBATHCS B 00OWMX NpoBoAax ¢uaepa
MUTAHAA, a TAaKXKe B IETsIX KaXKI0To 3ByKOBOTO MpUOOpa.

3anmTa HeCKOJIBKUX 3BYKOBBIX TPUOOPOB OHUM OOIINM 3aIIUTHBIM yCTPOHCTBOM JOIYCKAETCs, €CITN
B MOMEIEHMX, IJIe OHHM YCTaHOBJIEHBI, 0OecTeueHa X0poIas CIABIIIMMOCTh APYTHUX 3BYKOBBIX IPHOOPOB,
HMMEIOIINX HE3aBUCHMYIO 3alllUTy.

7.4.7 3ByKOBBIE IPUOOPHI aBPATLHOW CHUTHAIM3AINY JIOJDKHBI PACIIONaraThCsl TAKUM 00pa3oM, YTOOBI
CUTHaJ OBUT YETKO CIBIIIEH MPH IIyMe B JaHHOM IOMEIICHHWH. 3BYKOBBIE MPHOOPHI, YCTAHOBJICHHBIE B
MOMEMICHNAX ¢ OONBIION MHTEHCHBHOCTHIO IIYMOB, JOJDKHBI CHa0XKaThCS CBETOBOM CHUTHAJIHM3AIHEH.

ToHaabHOCTH MPUOOPOB aBPATBHOM CHUTHAIM3ALMK JOJDKHA OTIMYAThCA OT TOHAJIHHOCTH NMPHOOPOB
JIPYTUX BHUJIOB CUTHANU3ALNU. 3BYKOBBIE CUTHANBI (32 UCKIIOYCHHEM KOJIOKOJIA) TOJKHBI UMETh YaCTOTY
curHana ot 200 mo 2500 I'm. MoryT OBITH PEAYCMOTPEHBI CPEACTBA PErYIUPOBAHHS YaCTOTHI 3ByKOBBIX
CUTHAJIOB B YKA3aHHBIX Mpeleliax.

7.4.8 ABpanbHas CHTHANW3aIMs JODKHA TPHUBOAWTHECS B JIEHCTBHE TPH MTOMOIIH IBYXIOJIIOCHOTO
3aMBIKaTesl.

Ecnu aBpanbHBIN CUTHAT HE CIBIIIECH U3 PYJIEBOW pyOKH WM U3 MOCTa, C KOTOPOTO OH MOAAETCSI, TIOCIIe
3aMBIKaTeNs IOJKHA OBITh YCTAHOBJIICHA CUTHAJIbHAS JIaMITa, HH(OPMHPYIOIIAs O MIPUBEICHUH B JICHCTBHE
aBpalbHON CUTHAJIU3ALIUU.

3aMbIKaTeny JOKHBI UMETh HAAINCH, YKA3bIBAIOIINE X Ha3HAYCHUE.

7.4.9 B nensx cucteMbl aBpaJibHOW CHTHAJIM3AlMU HE JOJDKHBI YCTaHABIUBATbCA JIPYTHe KOMMY-
TallUOHHBIC YCTPOMCTBA, KPOME 3aMbIKaTessl, ykazanHoro B 7.4.8. Ilpu Hanuuuu Ha pacmpeneIuTeaIbHOM
IIMTE CHCTEMbI aBPaJbHOW CHTHAIW3AIlUM BBIKJIIOYATENS IUTAaHHUS HEOOXOAMMO IPEIyCMOTPETh €ro
OJIOKMPOBKY BO BKJIFOUEHHOM ITOJIOKEHUU WJIH JAPYTOH CIOCOO 3alIUTHI OT AOCTYIA K HEMY ITOCTOPOHHHX
JIUII.

Jomyckaercs HCMOIB30BaHUE IMPOMEXYTOYHBIX KOHTAKTOPOB, BKJIIOYAEMBIX 3aMBIKaTelleM, HO He
0osiee 0JTHOTO KOHTAKTOpa B KAXKJOM JIyde.

7.4.10 3BykoBble NPHOOPHI, 3aMBIKATENI W paclpeleiUTeNbHbIE YCTPOHCTBA CHUCTEMBI aBpaJIbHON
CUTHAJIM3AINY JOJDKHBI IMETh XOPOIIO BUAMMEIE OTIHYUTENbHbIE 0003HAYCHUSI.

7.4.11 Cucrema aBpaJdbHOW CHTHAIHM3AIIMU JOJDKHA COCTOSATH HE MEHee, 4eM W3 NBYX JIyYeH,
BKIIFOYAEMbIX OJTHUM 3aMbIKareneM. B 000uX moirocax Kakaoro jgyda aBpajbHOW CUTHAIU3AIUK JOJDKHA
OBITH MPETYCMOTPEHA 3aIlUTa OT KOPOTKOTO 3aMBIKAHUS.

7.4.12 B nomemnieHusAX ¢ OOJNBIION IUIOMIANbI0 (MAIIMHHBEIC, KOTENIBHBIE, IIeXa Mo 00paboTke IMpo-
JTYKTOB TIPOMBICTIA | JIOBA | JpP.) JOJDKHBI YCTAHABIMBATHCS 3BYKOBBIE MTPHOOPHI OT PAa3HBIX JIyUEH.
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7.5 CHCTEMA CUT'HAJIM3AINN OBHAPYKEHUS ITOXKAPA

7.5.1 CucreMbl CUTHaNIHM3allMK OOHAPYKEHHS IIOKapa, yCTaHABIMBaeMble HAa Cy[a, JOJDKHBI OBITh
0100peHHOro PeructpoMm Tuma M, KpoMe TpeOOBaHMN HACTOSILIECH I1aBbl, OTBeyarh TpeboBaHusaM 4.1.1 u
4.2.1 gactu VI «llporuBonoxapnas 3ammra», TpeboBanusaM Konekca mo cucreMaM MPOTHBONOKapHON
oeszonacHoctn u Komekca mo cpemctBaM omoBemeHHs W ykazarensMm (cm. 1.2 gactu VI «IIpotuso-
MOYKapHasi 3aIInTa).

7.5.2 Ilpumenenne u3BemaTeneil CUCTEMbl CUTHATU3AIIMN OOHApYXEeHHS TOXKapa, YCTAHOBIEHHBIX B
MIOMEILECHHSAX, TA€ MOTYT 00pa30oBaThCS B3PBHIBOOMACHBIC TMApPbl, WM HAXOIIUXCS B CTPye BO3AYyXa,
0TCAachIBAEMOI'0 M3 3TUX MOMELIECHUH, pernamentupyercs B 2.9, 19.2 — 19.4.

7.5.3 B craunoHapHOH cHCTEME CUTHANM3ALMK OOHAPYKEHUs MoXKapa AOJDKHO OBITh NMPELyCMOTPEHO
HE MEHee JIByX HMCTOYHHKOB JIIEKTPHUYECKOW DHEPTrHWH, ONWH W3 KOTOPHIX JOIDKEH OBITH aBapUTHBIM.
[Tutanue MOMHKHO OCYIIECTBISTHCS 110 OTICIBHBIM (UAEpaM, MpeAHa3HAYCHHBIM TOJIBKO ISl OTOW LIENH.
Takue Quaepsl NOKHBI MOJBOAUTHCS K aBTOMATHUECKOMY INEPEKIIOYAaTEINI0, PacloOKEHHOMY BOJIM3H
CTaHLUM CHUCTEMBl CHUTHAJIM3alUU OOHapyXeHHs Hokapa. HencnpaBHOCTH Takoro IMEpexiIrodaresns HIN
OIHOTO M3 HWCTOYHHWKOB IHTAaHWUS HE JOJDKHA NPHUBOAWUTH K HAPYMIEHHIO HOPMAIbHOH paboTHI
CTallHOHAPHOW CHUCTEMBI CHTHAIM3AalUM OOHAapYyKeHHs Tmokapa. Eciam B mmpolrecce aBTOMAaTHYeCKOro
MEepeKJIIoueHUsT NMHUTaHus HaOJoJaeTcs KpaTKOBPEMEHHOE HapylIeHHEe HOPMAalbHOW pPaboTHI
CTaLlMOHAPHOW CHUCTEMBI CUTHAIN3ALMH OOHAPYKEHHUS MOXKapa, JOKEH OBITh MPEAyCMOTPEH aBapUHHbIHI
NEPEXOAHBII HCTOYHMK JHEPTrUH, BKIIOYAIOIIMKACA HEMEIUICHHO IIpM O0eCTOYMBAaHUM, E€MKOCTBHIO
JIOCTaTOYHOM I MUTaHWUA coriacHo 9.3.7.

ABapuifHOE TUTaHUE CTAIIMOHAPHOW CUCTEMbI CUTHAIM3AIMY OOHAPYKEHUS TI0kKapa MOXKET OCYIIECT-
BIISITBCSL OT AKKYMYJSTOpPHONH OaTaped WM aBapUHHOIO pacHpeleNUTeIbHOro MuTa. ABapHHBIN
UCTOYHMK JIOJDKEH OBITh JOCTATOYHONW MOIIHOCTU AJSl pabOThl CHCTEMBbI CHUTHAIM3ALMK OOHApYKEHUS
Imo’kapa B TEUCHHE BpeMeHH, Tpebyemoro coriacHo 9.3.1.5 wimm 19.1.2.1.5, B 3aBUCHMOCTH OT TOTO, YTO
MPUMEHUMO. B KOHIIe 3TOTO IMeproia MOIIHOCTH aBapHIHOTO MCTOYHUKA JTOJDKHO OBITH JOCTAaTOYHO /IS
paboThI CBETOBOM M 3BYKOBOW CHTHAJIM3AllMHU B T€UEHHE, Kak MUHUMYM, 30 MuH. [Ipn nmutaHuu cucremsl
OT aKKyMYISITOPHBIX OaTapeil OHM AOJDKHBI PACIONIaraTbCs BHYTPH WM BOJM3U MaHEIH YIpPaBICHUS
CHCTEMOH CHTHAIM3aLlUK OOHApYXEHUS IOoXKapa WU IPyroM MOAXOIIIEM MECTe Ul UCIOIb30BaHUS B
ABapUIHBIX YCIOBHIX. MOIIHOCTh 3apsOHOTO YCTpOMCTBa IS 3apsOKd aKKyMyJISITOpHOM Oarapeu
CTaHIMK OOHAPY)KEHHs TO)Kapa MOJDKHA OBITh JTOCTATOYHOM ISl MUTAaHUS TOXKapHOW CHUTHAIM3ALNU B
MEPUOJT 3apsIAKK W3 COCTOSHHS TOJNIHOCTBIO paspsbkeHHON Oaraped. llpm muTaHuM OT aBapuitHOTO
pacIpeaeauTeNbHOTO UTa Quaep MUTaHUs JOJHKEH OBITh MPOJIOKEH OT STOTO IIUTA HEMOCPEACTBEHHO K
ABTOMAaTHYECKOMY MEPEKITIOYaTENIO.

7.5.4 Cucrema oOHapyxeHHs abIMa TyTeM 3abopa mpoO Bo3ayxa (cm. 4.2.1.6 wactu VI
«IIpoTnBOTIOXKAapHAs 3aIIMTa»), MOJDKHA IONydYaTh NMHUTAHWE BMECTE C BEHTWJIATOPAMHU MO OTAEITHHBIM
¢dunepaM OT OCHOBHOTO UCTOYHHKA DIICKTPUYECKON IHEPTHH U OT aBapUHHOTO MCTOYHHMKA WJIH JPYTOTo
HE3aBHCHUMOTO OT OCHOBHOTO HCTOYHHKA 3JIEKTPUYECKON SHEPTHUH.

7.5.5 Ilanenb CUTHAIM3AIMM CUCTEMBI CUTHAIM3ALMM OOHApPY>KEHHUS MOXKapa, KpOME YKa3aHHOH B
7.5.4, nomxHa OBITH CKOHCTPYHPOBaHA TaKUM 00pPa30M, YTOOBL:

.1 J1r0060¥ cUTHAN WM MTOBPEKICHHE OAHOW IeTH HE BIMSIIA Ha HOPMAaTbHYIO pa0boTy IPYyTHX IETeH;

.2 curHaj oOHapyXXeHUs TMokapa npeodiagan HaJ IPyTMMH CUTHAJIAMH, TIOCTYNAIOIUMH Ha MaHewb
CUTHAJIM3allM{, U MO3BOJSUI ONPENEIUTh PACIONOKEHNE MOMEIIEHUS, U3 KOTOPOro MOCTYNHI CHIHall
oOHapyXeHHsl [oXapa;

.3 meny KOHTaKTHBIX W3BeIIaTeNied CHUTHAIM3AINKA OOHApYXEHHA Tokapa paboTanmd Ha pa3MbIKaHFE.
Jlomyckaercs npuMeHeHHe KOHTAKTHBIX H3BeIlaTeneli, paboTarolix Ha 3aMbIKaHHWE, €CITHM OHH HMEOT
TepMETH3UPOBaHHbBIE KOHTAKTHI, a LIeMb X HENPEPbIBHO KOHTPOJIHMPYETCs JJIsl OOHAPYKEHHs TOBPEKACHNS;

.4 UMenacr BO3MOXKHOCTh KOHTPOJISL €€ PabOoThI.

7.5.6 Ilanenp curHamu3alUMM CHCTEMbl CHTHAJINM3alUU OOHApy>XeHHs IOXapa IOJDKHA JaBaTh
CBEJICHUS, YKa3aHHBIE B Ta0m. 7.5.6.
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Tabnuma 7.5.6
Ne Curaanmsanust 0 pexxuMax paboThl U CurHan npu IpUMEHEHHH CHCTEM Cursain npy IpUMEHEHUH CUCTEM, B KOTOPBIX
n/n HEHCIIPaBHOCTSX TeMIIepaTypHON CHIHAIM3aLUN BO3IYX U3 OXpaHSAEMBIX HOMENIECHUH IoCTynaeT
0oOHapyKEeHHs HoXKapa Ha NaHelIb CUTHAIU3ALUI
1 | Pabota ycrpoiicTBa CaeToBOit CaeToBOit
2 | Iluranue oT aBapuUiHOrO MCTOUHMKA CaeToBoii CaeToBoii
3 | IlpusHaku Toxkapa M MECTOHAXOXKJIEHHE 3BYKOBOI 3BYKOBOI
MOMEIIEHUs] HUIU paiioHa, B KOTOPOM CaeToBOit CaeToBOI1
OOHapyKeHbI IPU3HAKH I10Kapa
4 | OrcyrcTBue TATM B OOHApYXUTEIbHON — CaeToBOit
Kamepe 3BYyKOBO
5 | OtcyrcTBUE TATH B TPyOONpOBOAax — CaeToBOit
3ByKOBOIA'
6 | OOpbIB B LIETISIX TaTYUKOB CaeToBOit —
3BYKOBO
7 | MecToHaxoXAeHHE TOBPEKICHUHN Lenu CBeToBOI —
JTAaTYHKOB
8 | OTxitoueHHOE COCTOSIHHE H3BEIlaTeIbHON CaeToBoii —
P
9 | Mcye3HoBEeHHE OCHOBHOIO IUTAHUS CaeToBOit CaeToBOi1
3BYKOBOH 3BYKOBOH
1Per«n\/rem[ye'rc;l.

CBeTOBOI cUrHaiI OOHAPYKEHUS NOXKapa HEOOXOJMMO BBIIIOJIHUTH TAKMM 00pa30oM, 4TOOBI OH COCTOSI
W3 JIBYX yKazarened (AByX JlaMN WJIM JBOWHOM HUTH HaKaJMBAaHWSA) WIH OJDKHO OBITH NPETYyCMOTPEHO
CIHEIHUaIbHOE YCTPOHCTBO A KOHTPOJS HCIPABHOCTH JIaMII CUTHanmu3anuu. L[BeT cBeTOBOrO cHraana
JIOJDKEH COOTBETCTBOBAThH TpeOoBaHusM 4.6.5.

CBeTOBBIE CHTHAJIBI TOJDKHBI OBITH pa3fAeNbHBIMHU Ul KOXKIOTO poja WHGOPMALHUH.

Curnanel, ciyKalue AN OINpPENENeHUs PAacHOJIOXKEHUS IOMEIIECHUS I palioHa, U3 KOTOPOro
MOCTYTHJII HUMITYJIbC, MOTYT OBITh OOIIMIMH C CHTHAJIOM OOHApYXEHHS MOXKapa WITH TTOBPEKIACHUS.

CBeToBBIE CUTHAJIBI TOJDKHBI AEWCTBOBATH C MOMEHTA MOMYyYEHHs UMITYJIbCa O MOMEHTa YCTPaHEHUS
NPUYMHBl UX cpabaTbiBaHUs, MpPUYEeM CHTHAJ, yKa3aHHbId B m. 1 Tabm. 7.5.6, mOMKeH IeicTBOBATH
MOCTOSTHHO HE3aBHCHMO OT POAA MUTAHUS.

7.5.7 Cuctema cursanuzanysi oOHapyKeHHsI OXKapa JA0JDKHA OTBEYATh CIEAYIOIINM TpeOOBaHUAM:!

.1 cpabarpiBaHme FO0OTO aBTOMATHYECKOTO WJIM PYYHOTO W3BEMIATENsl JOIDKHO BBI3BIBATH ITO/AYy
CBETOBOTO ¥ 3BYKOBOTO CHUT'HAJIOB O IMOYKape Ha MaHeIH YIpaBieHHs U Ha MaHelsIX CUrHaIn3auuu. Ecou B
TEYEHHUE IByX MUHYT 3TH CUTHAJIbI HE MPUBIEKYT BHUMAHHUSA, TO BO BCEX JKUIIBIX MOMELICHUSX IKUIIaKa U
CIIy’)keOHBIX TOMELICHUSX, B MOCTax YNpPAaBJICHUs, a TAaKKe B MAIIMHHBIX MOMEIICHHAX KaTeropuu A
ABTOMATHYECKH [OJDKEH IOAaBaThCs 3BYKOBOM curHai TpeBord. Her HeoOxoauMocTH B TOM, UYTOOBI
CHCTEMa TIOAa4Y¥ TAaKOTO 3BYKOBOTO CHTHAjla TPEBOTH SIBISIIACH COCTABHOM HYAcCThIO CHCTEMBI CHUTHAIH-
3alUu OOHApYXKEeHUS TOXKapa,;

.2 TaHenb YIpaBlIEHHUs JODKHA PAclojiaraThCsl HA XOJOBOM MOCTHKE WM B LEHTPaIbHOM MOCTY
YIpaBIEHUS C TOCTOSHHOM BaXxTOM, a TaAK)Ke B TIOCTY yNPaBJIECHUS I'PY30BbIMH ONEpALMsIMH, TP HATUIHH.
OpnHa U3 naHeneil CUTHAIM3AalMU JOJDKHA HAaXOMUTHCS Ha XOJOBOM MOCTHKE, €CIH IaHEIb YNpaBJICHUSI
CTaHIMEH HAXOAWUTHCSA B LIEHTPAIBHOM IOKaPHOM IIOCTY;

.3 maHenw CWrHaJIM3alWHU AOJDKHBI, KaK MUHHMYM YKa3blBaThb Jyd, B KOTOPOM cpaboTaj aBTOMa-
TUYECKUM WIM PyYHOU M3BELIaTeb;

.4 Ha K&)XI0H MaHeIu CUTHAIU3alMU WM BOJIM3H Hee JOJDKHA ObITh yeTKas nHpopManus 00 00cIyxKu-
BAaeMBIX ITOMEIIEHHUSIX H O PACIIOIIOKEHUH JTYIEH.

7.5.8 Cuctempl cHUrHaIW3alMK OOHApPYKEHHsS TMOXKapa, CIOCOOHBIE AWCTAHIIMOHHO OIPEAEsATh
pacrojoXeHre TOMEUICHUS, U3 KOTOPOro MOCTYNHJ CUTHAJI OOHapy)KeHHs NOXapa, IODKHBI OBITh
BBITIOJIHEHBI TaK, YTOOBI:

.1 memis He NODKHA NPOXOAWTH Yepe3 IMOMELIeHus Oojiee ONHOrO pasa Al MCKIIOYCHHS ee
MOBPEXKIEHHUS TIPH ToXKape Ooyiee yeM B OTHOW Touke. B ciydae HEOOXOAMMOCTH TaKOW MPOKIAIKU B
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MMOMEIICHUSX C OOJBIION TUIOINAbI0, YACTH TETIH, TPOXOSIINE YePe3 STH MOMEIIEHHS TBAXKIbI, TOJKHBI
OBITH pa3HECeHBI Ha BO3MOXKHO OOJIbIIIEe PACCTOSHUE JIPYT OT IpyTa;

.2 OBUTM TIPETyCMOTPEHBI CPENICTBA, KOTOPBIE TPU JTFOOOM MOBPESKACHUHN B TieTIe (Hampumep, oOpHIB,
KOPOTKOE 3aMbIKaHUE, 3a3EMJICHHE) COXPaHsUTd Obl ee paboTOCHOCOOHOCTh. DTO 03HAYACT, YTO B CIIydae
MIOBPSK/ICHUS B TIETJIE, TOJIBKO YaCTh METIIA OCTACTCS HepaOOTOCIIOCOOHOM 0 aHAIOTHH C BBIXOJIOM U3 CTPOSI
He OoJiee OJJHOW CEKIMU B CUCTEME CHUTHAIM3AIMK OOHAPYXEHHS IMoXapa 0e3 IUCTaHIIMOHHOTO OIpe/IelICHUS
MOJIOKEHMS KaKIoTo m3Beriarens (cM. Taroke 2.2.6.5 gactu VI «lIpoTuBomnoxkapHas 3ammTay);

.3 nowkHA OBITH MPEIyCMOTPEHA BO3MOKHOCTH OBICTPOTO BOCCTAHOBJICHHS PabOTOCIIOCOOHOCTH CHC-
TEMEI B CITydae BBIXOJ[a U3 CTPOS €€ DIEKTPUICCKUX, MIEKTPOHHBIX JIEMEHTOB, a TAKXKE MPU UCKAKCHHUH
UHQOPMAIIHH;

.4 cpabaTpIBaHUE MEPBOTO CUTHAJIA IOKAPHOW CHTHAIM3AIUN HE MPEMSITCTBOBAIIO OBl CpadaThIBAaHHIO
J000TO JPYTOTo M3BEMIATENS U MO/1ade TOCIEeAYIOIUX CUTHAIIOB TPEBOTH.

7.5.9 M3Bemarenu cuCcTeMBl CHTHAIM3ANWN OOHAPYXEHHS TOXKapa, COAepKallie NCTOYHWKH HOHH-
3UPYIOMIETO WU3ITyYeHUs (paau0aKTHBHBIE M30TOIIBI), JODKHBEI UMETHh CBUJCTENBCTBO, IMOATBEPIKIAAIOIICE
WX paIuaIoHHYI 0e301acCHOCTh, BHIJJAHHOE KOMIIETEHTHON OpraHU3alliew.

7.5.10 M3Bemarenu JOHKHBI OTBEYATH CIICTYIONTAM TPEOOBAHHSIM:

.1 aBTOMaTHYeCKHE MU3BEMIATENN JODKHBI CpadaThIBaTh O] BO3ACHCTBUEM TEILIA, bIMA WU JAPYTHUX
MPOAYKTOB TOPESHHMS, IUIAMEHU WM JIIO0Oro coueTaHus 3TUX (HakTopoB. Peructp Moxer paccMOTpeTh
BO3MOXHOCTh TIPUMEHECHHSI aBTOMAaTUYCCKUX U3BelIareNeld, cpabaThIBAIONINX MO BO3JCHCTBUEM JPYTHX
(hakTOpOB, yKa3bIBAIOIIUX HA BO3HUKHOBEHHE I0XKapa, NPU YCIOBHH, YTO OHHU SIBISIFOTCS HE MEHee
YyBCTBHUTENHGHBIMH, Y€M YKa3aHHbIE BhINIE H3BemaTesd. CBETOBBIE M3BEIIATENN TOJKHBI MPUMEHATHCS
JIUTIH KaK JOTOJHEHNE K TETUIOBBIM WITH JBIMOBBIM H3BEIIATEIISIM;

.2 nIBpIMOBBIE W3BelIaTenu, ycraHaBnuBaemble comnacHo 4.2.1.1 gactu VI «lIpoTuBomoxapHas
3alUTa», JOJDKHBI CpadaThiBaTh JI0 TOTO, KaK IUIOTHOCTh JbIMa JIOCTHTHET BEJIMYHMHBI, MPHU KOTOPOH
ocnabneHne cBera rmpeBbIcUT 12,5 % Ha 1 M, HO He paHbIlle, YeM IIOTHOCTh JIbIMa JJOCTUTHET BEJIMYUHBI,
MpH KOTOpPOW ociiabiieHne cBeTa MpeBbIcUT 2 % Ha 1 M. /[pIMOBBIE M3BeIIaTeNny, yCTaHaBIWBacMbIE B
MAaITUHHBIX TTOMEIIEHUIX KaTeTOpun A, MOJKHBI cpadaThIBaTh MPU TaKOH TUIOTHOCTH JIbIMA, TIPA KOTOPOM
ocnabiieHne cBera JOoCTUTHET He 6osee 50 % Ha 1 Mm;

.3 TeruioBBIE M3BEIIATENH, YCTAHABIMBACMbBIC B TIOMEIICHUSX C HOPMAIBHON TeMIepaTypoil BO3IyXa,
JIOJDKHBI cpabarbiBaTh B MHTepBaje Temneparyp 54 — 78 °C mpu MOBBINIEHUH TEMIEPaTyphl 10 ITHX
MIPeNeNIoB co ckopocThio MeHee | °C B MuHyTY. Peructp MoxeT paccMOTpeTh BOZMOXKHOCTh NMIPUMEHEHUS
TETIOBBIX M3BEIMIaTeNIell ¢ OOJBINIEH CKOPOCTHIO TOBBIMICHUS TEMIIEPaTyphl, IPUHUMAsT BO BHUMAaHUE UX
YYBCTBUTEIILHOCTE;

.4 Temneparypa cpabaThIBaHHsI TEIUIOBBIX M3BEHIATENCH B CYIIMIBHBIX U TOJ00OHBIX UM MTOMEIICHHUSX,
JUTSL KOTOPBIX OOBIYHO XapaKTepHa BBICOKAs TEMIIeparypa Bo3ayXa, MOKeT ObITh ycraHosieHa 1o 130 °C, a
B cayHax — 10 140 °C BKIIIOYHTENBHO;

.5 TersoBbIe W3BEMIATENH JAODKHBI HaIe)KHO paboTarh MpU TeMIepaType, 1Mo kpaiHeit mepe, Ha 5 °C
BEITIIC TEMIIEPATyphl HACTPOWKH YyBCTBUTEIHLHOTO DJICMCHTA;

.6 B MAaIIMHHBIX IOMEUICHHUAX KaTerOpUH A MOTYT TaKXe MPUMEHIThCS H3BEINATeNd, OOHap-
Y>KHABAIOIIME OYar MoKapa IO TMOSBJICHUIO IMyIbCAIlMA TEMIIEPaTyphl (TEIUIOMMITYIbCHBIE). M3Bemarenn
JTOJDKHBI OBITH HACTPOEHBI HA YaCTOTY IyJbcanuii Temreparypst 1,9 — 2.3 I’ v Beime u cpabatbiBaTh Ipu
mpeBbIIeHnd aMIuIuTyabl Ha (2 +0,5) °C He3aBUCUMO OT TeMIIepaTyphl IOMEIICHHUS;

.7 Bce aBTOMaTHYECKUE U3BEIIATENIN JOJDKHBI OBITH TAKOTO THUIIA, YTOOBI OHM MOTJIUA UCIIBITHIBATHCS HA
MpaBHIbHOE CpabaThIBaHUE W BO3BPAIAThCS B PEKUM HOPMAIBHOW pa0OTHI 0€3 3aMEHbl KaKHX-THOO
JIIEMEHTOB.

7.5.11 Jlyun w3Bemareneit u ux Kabeln JTOJDKHBI OTBEYATh CICTYIOIINM TPEOOBAHUSIM:

.1 aBTOMaTH4eCKKE U PyYHBIC M3BEIIATEIIN JOJKHBI ObITh CTPYIIITUPOBAHBI B JIy4YH (CEKIUH);

.2 JIy4 aBTOMAaTHYECKUX TMOXKAPHBIX W3BELIATENCH, 00CTYKUBAIOIIUN MOCT YIIPABICHUSI, XKUJIOC MU
ciry)ke0HOe TMOMeIeHNe, He JOJDKEH OOCTYXHMBAaTh MAalIMHHOE TOMEIICHHWE KAaTeropuu A U TPy30BBIC
MOMEIIeHUs] HaKaTHBIX CydoB. Ecnn cucreMa cuTrHaidM3amuy OOHApY)KEHWs MOoXKapa I03BOJSET
JMACTAHITMOHHO OIPENeIATh KOHKPETHOE MECTO BO3HHKHOBCHHUS TIOXKapa, IMETIs, OXBaTHIBAIOIIAS JIYIH
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aBTOMATUYECKUX MOXKAPHBIX M3BEIATENIeH B )KUIIBIX H CIYKEOHBIX TIOMEIICHUSX H B TIOCTaX yIpPaBJICHUS,
HE JIOJDKHA 00CTY)KHUBATh MAIIMHHOE ITOMEIIEHNE KaTerOpuu A 1 Tpy30BbIE TTOMEIICHNST HAKaTHBIX CYIIOB;

.3 He momyckaeTcsi 00CITy)KHUBaHHE KaKMM-THOO JTydoM Oojiee OMHOM ManxyOBl B MpeaeniaX KMIbIX U
CITy’K€OHBIX TOMEIIEHU W TOCTOB YIPABICHHS, 32 MCKIIOYEHHUEM Jyda, OOCITY>KUBAIOLIETO BBITOPOJAKY
Tpama, eciy CTaloHapHas CHCcTeMa CHUTHATU3alii OOHapy>KeHHUs MoKapa He BKIIOYaeT B ce0s CpeAcTB
JNUCTaHLIMOHHOTO ONpENeNCHUsT KOHKPETHOIO MECTa BO3HUKHOBEHHS MOXKapa KaKIbIM OTIEIbHBIM
aBTOMAaTHYeCKUM H3BemareieM. KolmndecTBO BBITOPOXKEHHBIX ITOMEIIEHUH, OOCITY>KUBAEMBIX OIHUM
Jy4oM, He JObKHO mpeBbimarh 50. Eciom cucremMa MO3BOMSET AWCTAHIIMOHHO OMNPENENSTh MEeCTO
BO3HUKHOBEHHS TMOXKapa KaXIbIM OTAEIHHBIM aBTOMAaTHUECKUM H3BEIIaTeNIeM, JIy9d MOTYT 00CITyKUBATh
HECKOJIBKO Mainy0 u J11000e KOIM4eCcTBO MOMELICHUH;

.4 xabenm nydvel, BKIroYas KaOenW WX MHUTAHWS, COCTABIIONUX YacTh CUCTEMBI, JOJDKHBI OBITH
MPOJIO’KEHBI B 00XONI KaMOy30B, MAITMHHBIX ITOMEIICHHWI KaTeropud A ¥ JAPYTHX BBITOPOKEHHBIX
MTOMEMICHUH C BBICOKOH TIMOKapHOW OMACHOCTBHIO, 3a HWCKIIOUCHHEM CIy9aeB, KOrjma HEoOXOarmMo
obecreunTs 00HApPYKEHUE TT0YKapa WM CUTHAIHM3AIUIO O MOXKape B TaKuX momemeHusx (cM. 16.8.1.8).

7.5.12 Cucrema cUTHaNM3alUK OOHAPYKEHHUS IMOXKapa JJIs MallMHHBIX IMOMEIIEHUH KaTeropuu A ¢
MEPUOINIECKH 0e3BaXTEHHBIM OOCITY>KUBaHHEM JIOJDKHA UMETh TaKylH KOHCTPYKIIHIO, & aBTOMaTHYECKHE
M3BEIIATEIN TaK PACHOJIOKEHBI, YTOOBI MOXHO OBUIO OBICTPO OOHAPYXUTh BO3HHKHOBEHHE TOXKapa B
000 YaCTH ATUX MOMEIIEHUH U ITPH JIIOOBIX HOPMATBHBIX PEKUMaX PabOThl MEXaHU3MOB M H3MEHEHHSIX
pexuma BeHTWISIIMH. CHCTEMBI, B KOTOPBIX HCIOJB3YIOTCS TOJBKO TEIJIOBBIE HW3BEIIATENIH, HE
JIOIYCKAIOTCsI, 32 HCKIIOYCHHEM IOMEIICHUM, MMEIOIIUX OrPaHUYCHHYIO BBICOTY U B KOTOPBIX HX
nmpuMeHeHne oco0o ompaBgano. CucTeMa CUTHaMM3anuyd OOHApyKEHHUsS IoXKapa OJDKHA BKITIOYATh
3BYKOBBIE 1 CBETOBBIEC aBApUHHO-TIPEAYIPEIUTEIbHBIE CUTHAIBI, OTIIMYAIOIINECS OT 3BYKOBBIX U CBETOBBIX
CUTHAJIOB JIIOOOW JPYyroil CHUCTeMbl, HE YKa3bIBAIOIICH HAa BO3HMKHOBEHHE IMOXKapa, B JOCTATOYHOM
KOJIMYECTBE MECT C TEM, YTOOBI OHM OBUIM YCIBIIIAHBI M 3aMEUYCHBI Ha XOJZOBOM MOCTHKE, a TaKKe
OTBETCTBEHHBIM MEXaHHMKOM. [IpH OTCYTCTBHUM BaxThl Ha XOJZOBOM MOCTHKE, 3BYKOBOM CHUTHaN JOJIKECH
MOJ1aBaThCSl B MECTE HECEHUsI MOCTOSIHHOM BaXThI.

7.5.13 Cucrema curHanu3anuy OOHAPYXEHUS TOXKapa I MAaITMHHBIX TOMEIIEHUI KaTeropun A 6e3
MIOCTOSIHHOM BaxThl, TpeOyemas cornacHo 4.2.3 yactu VI «I[IpoTnBonoxapHas 3alnuTa, T0JKHA OTBEYAThH
CIEeNYIOUINM TPEOOBAHUSIM:

.1 maHenp CUTHaNU3allMM JOJDKHA YCTAaHABIMBATHCA HA XOAOBOM MOCTHKE, MOXApHOM IOCTY WU
JIPYroM JOCTYITHOM MECTE, 3aIlMILIEHHOM OT M0XKapa B MAIMHHOM IOMEIICHUH KaTeropuu A;

.2 CBETOBO¥ CHT'HAI Ha TIaHEJM CUTHAJM3AINY JOJDKEH YKa3bIBaTh MECTO (30HY) BO3HUKHOBEHMS TIOXKapa;

.3 curHanm3anus J0JKHA BBI3BIBATH I10/1a4y CBETOBBIX M 3BYKOBBIX CHTHAJIOB TPEBOTH, OTIUYHBIX OT
CHUTHAJIOB JIIO0OM JApYroil CHUCTEMBI, HE YKa3bIBaloLeH Ha BO3ZHHKHOBEHHE MOXapa, B JIOCTATOYHOM
KOJTMYECTBE MECT, YTOOBl OHW OBLIM YCIHBIIIAHBI W 3aMEUeHbl BAXTCHHHIM Ha XOIOBOM MOCTHKE W
OTBETCTBEHHBIM MEXAHUKOM;

.4 TIpY ICUE3HOBEHNY TUTAHUS WIIA TIOBPEXKICHIH CUCTEMBI, KPOME BU3yaJIbHOTO, TOJDKEH TI0/1aBaThCs
3BYKOBOM CHTHAJI;

.5 THN M pacrojio)KeHHE H3BelIaTeNiel NOJDKHBI o0ecrednBarh ObICTpoe OOHapyXeHHE NPHU3HAKOB
NoXXapa U He JOIMYCKaTh JIOKHBIX cpadaThIBaHUM B OOBIYHBIX YCIOBHUAX paOOThl MALTMHHOTO IOMEILEHHUSI.
JlomkHBI OBITh TPEAYCMOTPEHBI W3BEIIATeNI HE MEHee YeM JIByX THUIIOB, HCIOJB3YIOIUX pa3INIHBIC
MIPUHITUIBI OOHAPYKEHHS TOkKapa. B moMerneHusX BBICOTOW MeHee 2,5 M IOoIycKaeTcs NMpHMEHCHHE
TOJIBKO TETIJIOBBIX M3BELIaTeNeH;

.6 pacronoxeHnne gydei U3BeIaTeNei TOMKHO 00eCIeunBaTh BOZMOXKHOCTh ONPENIEICHUs MeCTa BO3-
HUKHOBEHHUSl TMo)Kapa. JIBH)KEHHME BO3[yXa, CO3/1aBa€MOE MEXaHU3MaMM, HE JOJDKHO BIMATH Ha
3¢ heKTHBHOCTh PabOTHI CHCTEMBI,

.7 U3BeIIaTeNIN C PErYIUPYEMOil UyBCTBUTEIBHOCTHIO JOJKHBI UMETh MTPUCIIOCOOICHUE [T (PUKCAITUH
U yKa3arellb yCTaHOBJICHHON UyBCTBUTEIBHOCTH;

.8 ecimu nmpenycmarpuBaeTcsi BpPEMEHHOE OTKIIOUYEHHE OTAEJIBHOTO H3BEIATeNsl WIM Jiyda, 3TO
COCTOSIHME [OJDKHO OBITh 4eTKo 00o03HadeHo. [lo WcTedeHHH YCTaHOBJIIGHHOTO BpPEMEHH JOJDKHO
MPOU30MTH aBTOMATHYECKOE BKIIIOYCHHNE OTKIIFOUEHHOTO M3BEIIaTeNs WU JTyda;



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI-60

.9 nomxkHa OBITH MPEyCMOTPEHA BO3MOKHOCTh BKITFOUEHUS CUTHAIM3AINY OTIOBEUICHHUS O MOXKape U3
CIEAYIONIUX TOMEIICHHUH:

9.1 KOpHUIOPOB, UMEIONTUX BXOABI B MAIIMHHOE TIOMEIIEHUE KAaTETOPUHU A;

9.2 pyneBoii pyOku;

.9.3 nocra ynpaBieHHs MallMHHOTO MOMEIEHHS.

7.6 CUTHAJIM3AIIA NPEAYIIPEXKJIEHUSA O ITYCKE CUCTEMbBI OBBEMHOT'O
HOXAPOTYHIEHUA

7.6.1 CurHanuszauusi goJpkHa oTBedarb TpeOoBaHusiM 3.8.3.9 m 4.3 wactu VI «lIpotuBonoxapHas
3aIHTaY.

7.6.2 llutanuWe CHUTHATW3AIlUUd JOJDKHO OCYIIECTBIATHCS OT JIBYX HE3aBUCHUMBIX WCTOYHHKOB
MUTAHUS — OCHOBHOT'O W aBapuitHOro. B kauecTBe aBapuilHOTO MCTOYHUKA JOMYCKAETCS UCIIOJIb30BaHNE
aKKyMYJIATOpHOU OaTapen eMKOCTBIO, JIOCTaTOYHOM JUIsi MUTaHUs CHUTHaM3anuu B Teuenne 30 muH. [Ipu
9TOM MOJDKHO OBITH MPETYCMOTPEHO aBTOMATHYECKOE MEPEKIIOUCHHE IETeH MUTAHM CUTHATU3alUd Ha
aBapUIHBIA UCTOYHUK TIPH MCUC3HOBECHUH HAMPSHKEHUS OT OCHOBHOTO MCTOYHHUKA.

7.7 CATHAJIM3AIIAA 3AKPBITAA BOJOHEITPOHUIIAEMBIX U ITIPOTUBOIIOKAPHBIX JIBEPEM

7.7.1 CurHanuzanusi 3aKpBITHS BOIOHENPOHHUIIAEMBIX ABeped cormacuo 7.1.9, 7.1.11, 7.1.13,
7.12.4 — 7.12.6 gactu Il «YcrpoiictBa, 000pynoBaHuE U CHAOKECHHE» JOJDKHA OTBEUATh CIEAYIOIINM
TpeOOBaHMSM:

.1 Ha XOmOBOM MOCTHKE M B MOCTax YNpPaBJCHHS 3aKPBITUEM/OTKPBITHEM BOIOHEHNPOHULIAEMBIX
IBepeil, a Takke B HENOCPEICTBEHHON ONM30CTH OT HHUX, JOJDKHBI OBITH NPENyCMOTPEHBI CpEICTBa
BH3YaJIbHOW MHIWKAIIMK O 3aKPHITOM M OTKPBITOM COCTOSIHHUHM Ka)KIAOH JIBEPH;

.2 noipKHA OBITH MPEyCMOTPEHA CBETOBasI U 3BYKOBAasi CUTHAIIM3AIHA, 00eCTIeunBaromas KOHTPOJb 32
3aKpbIBAHUEM JBEPEH;

.3 nuTaHue cpencTB MHAUKALMY O COCTOSHUM ABEPEH U aBapUHHO-IPEayIPEIUTEIbHON CUTHATU3ALUH
0 3aKpBIBAaHUHU JABEpEH MODKHO OBITh HE3aBUCHMBIM OT NUTAHUS NPUBOAOB 3aKPBITUS IBEPEd U AOJKHO
WMETh pEe3epBHOE MHTAaHWE OT aBAPHIHOTO HWCTOYHWKA (HAampUMep, OT HMCTOYHHMKAa OecriepeOoitHOTro
MATAHUSA).

7.7.2 CurHanuszanus o MOJOXEHUU INPOTHUBONOKAPHBIX ABepeill commacHo 2.2.3.3, 2.2.4 u 3.1.2.3
gactu VI «IIpoTuBonokapHas 3amuTay JOJDKHA OTBEYATH CIEAYIOIIUM TPeOOBaHUAM:

.1 Ha X0I0BOM MOCTHKE JAOJKHBI OBITH IPEyCMOTPEHBI CPEACTBA BU3YaJIbHOM HHIUKALUHU O 3aKPBITOM
COCTOSIHUU Ka)KAOW ABEPH;

.2 IMCTaHIIMOHHO OCBOOOX/IaeMbIe CKOJIB3AIINE ABEPU MIIN ABEPH C IMIPUBOAOM OT HCTOYHHKA SHEPTHH
JOJDKHBL OBITH O0OPYHOBaHBI aBapUHHO-TIPEAYNPEAUTENFHON CUTHAU3alMeH, MONAIOMIEH 3BYKOBON
curHai B TedeHne 5 — 10 ¢ oT Hadana JBMXKEHUS BEPH U 10 MOJIHOTO €€ 3aKpPBITHS;

.3 UTaHUe CPEeICTB MHAUKALIMK O COCTOSIHUM ABEpel M aBapUiHO-IIPeyIPEANTEILHON CUTHATIN3ALUN 00
0CBOOOXKIEHUH JIBEPEH HOIDKHO OBITh HE3aBUCHMBIM OT HCTOYHHKA OCBOOOXKICHUS IBEPEH U UMETh PE3ePBHOE
NUTaHUE OT aBapHHHOTO MCTOYHMKA (HAMPUMEpP, OT UCTOYHMKA OecriepeOOHHOro MUTaHus).

7.8 CUTHAJIM3ALIIA B IOMEINEHUAX MEXAHUKOB
7.8.1 B XuiblXx MOMENICHUSX MEXaHWKOB JOJKHA OBITH MPEerycMOTPEHa 3BYKOBasl CHTHATH3aLUs

aBapHﬁHOFO BbI30Ba MCXaHHKa, IMPpUBOAUMAsA B JIeHCTBHUE BPYYHYIO C IIOCTa YIIPABJICHHA I[JIaBHBIMU
ABUTATCIIIMA U3 MAIIMHHOI'O OTACJICHUA WM U3 HCHTPAJIBHOI'O IIOCTAa YIIPAaBJICHUS (HpI/I €ro HaJ'II/I‘II/II/I).
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7.9 CUTHAJIN3AIUSA KOHTPOJISA JEECIIOCOBHOCTU MAIINMHHOI'O TIEPCOHAJIA

7.9.1 Ha cynax, rae Baxra B MallUHHOM OTIEJICHHU HECETCSA OJHHMM 4YeJIOBEKOM, JIN0O Ha Cymax C
0e3BaXTECHHBIM OOCITY’)KMBaHUEM MAIIMHHOTO OTJEJICHUS JOJDKHA OBITh MPEIYyCMOTPEHA CHTHAIU3AIUs
KOHTPOJISI JIeeCIIOCOOHOCTH MAIIMHHOTO MEePCOHANA, TPH STOM:

.1 cucrema H0KHA KOHTPOJHUPOBAThH MEECITOCOOHOCTH MEPCOHANIa MANTHHHOTO OTACIICHUS C TEPHO-
JMYHOCTHIO He Oonee 30 muH;

.2 CHUTHAJ KOHTPOJIS JIOJDKEH TOAaBaThCs B MAlllMHHBIE TOMEIIeHUsA. Eciu B TeueHne 3 MHUH CUTHA
KOHTPOJIA HE OyJIeT KBUTUPOBAH, TO COOTBETCTBYIOIIMN CUTHAI JOJKEH MOJIaBaThCSl HA XOJOBOM MOCTHUK U
B JKWJIbIE, CIY)XKEOHble W OOIIECTBEHHBIC ITOMEIIEHHUs, TN€ MOXET HaXOJUThCS OOCITYKHBAIOIIUI
MEXaHHUYECKYIO YCTAaHOBKY ITEPCOHAI;

.3 CHUTHaJIM3AIMS BKIIOYACTCS IIEPCOHAIIOM, OOCITY)KHBAIOIINM MEXaHHUYECKYI0 YCTAaHOBKY, IIPH
HaXOXXJICHHU B MAIIMHHOM ITOMEIICHUH OJHOTO YEJIOBEKA M BBIKIIIOYAETCS MPHU €T0 YXOJIE;

.4 cucrema Takxke JOIDKHa OTBedaTh TpeOoBaHMAM 2.4.1.14 wact XV «ABTOMaTH3anusy.

7.10 CUTHAJIN3ALIUA HIOCTYIUIEHUA BOJABI B I'PY30BBIE TPIOMbI HABAJIOYHBIX CYJIOB,
MACCAKUPCKHUX CYJOB, MUMEIOINNX HA BOPTY 36 YEJIOBEK U BOJIEE, A TAKXKE I'PY30BbIX
CYJI10B C OJHUM TPIOMOM, HE ABJIAAIOINXCS HABAJTOYHBIMU CYJAMHA

7.10.1 Ecnu B HacTOAIIEH IllaBe HE OTOBOPEHO MHOE, CHCTEMa CUTHATU3AIlMH TOCTYIIJICHNUS BOJABI B
rpy30Bble TPIOMBI JOJDKHA OTBeYaTh TpeOoBaHusM 7.3 Hacrosmed vactv, a Takxke 3.4.11 vactm V
«[lenenne Ha orceku» u 7.9.9 wactu VIII «Cuctemsl U TpyOONIpOBOABI».

7.10.2 CucreMa CUTHATH3ANNWA JOHKHA 00€CIICUNBATh MPEIBAPUTEILHYIO M aBapUIHYIO CBETOBYIO U
3BYKOBYIO CHTHAJIM3AIMIO MOCTYIUICHHS] BOABI B IPY30BBIE TPIOMBI, a JUIA OAJIACTHBIX TAHKOB M CYXHX
OTCEKOB B HOC OT TapaHHOW MepeOOpPKH — TOJBKO aBapUitHYIO0 CBETOBYIO M 3BYKOBYIO CHTHAJIM3ALIMIO.

[IpeaBapurenbHas curHaIM3anus JODKHA cpabaThiBaTh MPU JOCTHXKECHUH BOJON HUXKHETO, a aBapuii-
Hasi — BEPXHEro ypoBHeH, ynoMsHyThIX B 7.9.9 wactu VIII «Cucremsl u TpybonpoBons». Jlomyckaercs
HCIIOJIb30BAHUE OJTHOTO JaTyuKa Ui MOJa4M MpEeABAPUTEIbHON U aBapUUHON CUTHANU3aLUu.

TlorpemHocTh onpesenaeHus ypoBHS BOJbI JaTUUKaMU CUCTEMbI HE J0JKHA mpeBbimarh 100 M.

3BYKOBBIC CUTHAJIBI MPEABAPUTEILHON W aBAPUIHOW CHTHAIHM3ALUK JOJKHBI OBITh Pa3IHYHbL.

Cucrema nomkHa oOecneyrBaTh UYETKYIO HICHTU(QUKALWIO TOMEMEHWH, U3 KOTOPBIX MOCTYIHI
CUTHAIL

OTKiIroueHre 3BYKOBOTO CHTHAJA JIOJDKHO OBITh MPEAYCMOTPEHO C TAaHENN CUTHAIM3allii, YCTaHOB-
JIEHHOM Ha XOIOBOM MOCTHKE.

7.10.3 Cuctema curHaNIHM3aIMy JOJKHA MOydaTh MUTAHUE OT OCHOBHOTO U aBAPUMHOTO MCTOUYHUKOB
UIEKTPUUECKON dHEpruu. BMecTo aBapuifHOro UCTOYHHKA JJIS MUTAaHUSI CUCTEMBI MOXKET UCIIOIb30BaThCA
OTAEJbHAs, HOCTOSHHO 3apshKaeMash OT CYIOBOTO 3apsAJHOTO YCTPOMCTBA, aKKyMyJIATOpHas Oarapes,
OTBEYaroIIasi TpeOOBAaHUAM K aBapHIHOMY MCTOYHHKY M OOECIIEYHMBAIOIIAs MUTAHNE CHCTEMBI B TEUCHUE
He MeHee 18 4.

IIpu mcue3HOBEHNM OCHOBHOTO WJIM aBapUHHOIO NMHUTAHMS, a TaKKe aBTOMAaTHYECKOM IMepexojie Ha
aBapuiiHOE MTUTaHUE JIOJKEH OBITh MPEIyCMOTPEH aBapUIHO-TIPEYTIPEAUTENLHBIA CUTHAL.

7.10.4 JTorokeH OBITH MPEAYyCMOTPEH CaMOKOHTPOJIb cucteMbl. Curaai AIIC momkeH 1momaBaThCs, IO
KpaifHe#l Mepe, NMpH CIeIyIOINX HEUCIPABHOCTAX: KOPOTKOE 3aMBIKaHHMe, OOPHIB IIETH, 3aMBIKaHHE Ha
koprmyc. s KOMITBIOTEPHBIX CHCTEM JOIMOJMHHUTEIBHO JODKHA OBITh obecliedeHa CUTHAIM3alug O
MIPEBHIIIEHUN BPEMEHH BBIMIOJHEHUS MPOTrpaMMbl, HEMCIIPABHOCTH LEHTPATBHOTO MpOIEccopa, a TaKke
Onoka BBO/Ia — BBIBOJIA.

Cucrema JOKHA JOMYCKAaTh BO3MOXKHOCTh IMPOBEPKU 3BYKOBOM M CBETOBOM CUTHAJIU3aLUU.
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7.10.5 B cucreme nomkHa OBITh NPeIyCcMOTpeHa OJIOKMPOBKA CUTHAIM3AIMY B CIIy4ae UCTIONh30BaHUS
TPY30BBIX TPIOMOB ¥ (hOpIKa B KadecTBEe OaJUTaCTHBIX TaHKOB. IIpH 3TOM B ciydyae OCYIIEHHS TaKHX
OayTacTHRIX TAHKOB OJIOKMPOBKA TOJDKHA aBTOMATHYECKHA CHUMAThCA MPU CHUYKEHWH YPOBHS BOIBI HIDKE
YPOBHSI CaMOT0 HM)KHETO JIaTYHKA B JJAHHOM TPIOME.

7.10.6 DreMeHTBI CUCTEMBI CUTHAJIM3aluH, YCTAHOBICHHBIE B TPY30BbIX TPIOMaX, 0aJUIaCTHBIX TaHKaX
U CyXUX OTCEeKaX, JODKHBI OBITh yCTOMYUBBI K KOPPO3UM W JOKHBI MMETHb CTENEHb 3allUThl
He Hke 1P68, a ycTaHOBIECHHBIC HA OTKPBITON YacTH BepXHEH maiyosl — He Hike 1P56.

7.10.7 IIpu ycTaHOBKE 3JIEMEHTOB CUCTEMBI B TPHOMaXx, IPEIHA3HAYECHHBIX JUIsI EPEBO3KU ONACHBIX
TPy30B, a TaK)K€ APYTHX TPy30B, BBI3BIBAIOIINX O0pa3oBaHHE B TPIOMax B3PBIBOOIIACHBIX CMecCeH, 3TH
SIIEMEHTHl, a TaKkKe HMX LEeNH JJOJDKHBI OBITh HCKpOOE30MacHOTO HCIOJIHEHUS W UMETh CTEleHb
B3PBIBO3AIIUTHI HE HIKE (F£XQ).

7.11 CATHAJIM3AIIMA MPEJEJIbHOM KOHIIEHTPAIIMU B3PBIBOOITACHBIX U SITOBUTBIX
T'A30B

7.11.1 CucTteMbl CHUTHAIM3AIWHA TPEISTHbHON KOHIIEHTPAIMH B3PBIBOOMACHBIX W SIOBHUTHIX Ta30B
JIOTDKHBI 0TBedaTh TpeboBaHusM 9.14.3 u 9.14.4 vactu VIII «Cuctems! u TpyOonpoBoab», a Takxke 7.2.7
yactd XII «X0onoauIbHbIE YCTaHOBKIY.

7.11.2 Cucrema CHrHaJIM3allid TPEENIbHOW KOHIICHTPAIlMK B3PHIBOOMACHBIX Ta30B JIOJKHA 00e-
CIEYMBaTh OJavy 3ByKOBOM M CBETOBOM CUTHAIHM3ALMH B ITOCTY YIIPABICHHS IPy30BBIMH ONEpalUsIMU, Ha
XOJJOBOM MOCTHKE W y OJOKa aHain3a, €CIM KOHIEHTPAIHs MapoB YTIJIEBOAOPOAA IOCTUTAET
YCTaHOBJIEHHOTO 3HAa4€HUs, KOTOPBIN He MobKeH mpeBbimaTth 30 % OT HIKHEro Ipejiesia BoCIIaMeHsie-
MOCTH.

7.11.3 Ilanens ympaBieHWs CUTHAIHM3aHMEH IODKHA OBITh PACHOJOKEHAa B IOCTY YIPaBICHUS
Tpy30BBIMH OIEPaLUIMH, HA XOIOBOM MOCTHKE HJIH B Ta300€30M1aCHOM LEHTPAJIBbHOM HOCTY YIPABICHUS C
MOCTOSTHHOM BaxToi. Ha maHenu wimm BONMM3M Hee NOJDKHA OBITH sicHas WHOpManus O TPHUYNHE
aBapUHHOTO CUTHAJIA WM HEHCIIPABHOCTH B CHCTEME.

7.11.4 Ha X0moBOM MOCTHKE AOJDKHA OBITH MPEOyCMOTpEHa MaHeNnb WHIWKALWHU, €CIIU IaHelb
YIpaBJIEHUs] YCTAHOBIEHA B IPYIHX MOCTaXx.

7.11.5 Ha manenu ympaBieHHS TODKHO OBITH MPEIyCMOTPEHO PYYHOE YCTPOHCTBO BO3BpAIIArOIee
CHCTEMY YTIPABJICHUS CHTHAJIW3AIME B peXWM HOPMaJIbHON paboTHI IOCIIe yCTpaHEHHS aBapWtHOTO
CUTHaJIa WIHM CUTHAJa HEHCIPaBHOCTH.

7.11.6 ABapuiiHble CUTHAJIBI Ha MAHENSX YIIPABICHUS U MHIUKAIMK JOJDKHBI OTIIMYATHCS OT CUTHAJIOB
HEHUCIPaBHOCTH.

7.11.7 [laneny WHAVKAIMA MOTYT UMETh OOINWI aBapUUHBIA CHTHAJ OT MHOTOKPATHBIX TOYEK 0TOOpa
po0 TpH yCIIOBUH, YTO BCE TOYKH OTOOpA MPOO HAXOIATCSA B OJHOM U TOM K€ ITOMEIIICHUN.

7.11.8 I1anenu ynpaBieHHUs TOIKHBI UMETh BO3MOKHOCTD PYYHOTO KOHTPOJIS HCIIPABHOCTH CBETOBBIX
1 3BYKOBBIX CHUTHAJIOB.

7.11.9 Ha XomoBOM MOCTHKE, Ha TIaHENW YIPABJICHUS M HA BCEX MAaHENSX MHIMKAIMU JOJDKEH OBITh
MIPEeIyCMOTPEH 3BYKOBOM M CBETOBOM CHUTHAN:

.1 0 mpeBbIICHNN KOHLIEHTPALMY Ta3a BbIIIE YCTAHOBIEHHOTIO 3HAUYEHHS B JIIOOOM KOHTPOJIHPYEMOM
MIPOCTPAHCTBE;

.2 00 MCYE3HOBEHNHU NMUTAHMS WM 3aMBIKAaHUH 3JIEKTPHUUECKUX LIENeH Ha KOPILycC;

.3 0 c1aboM MM OTCYTCTBYIOIIEM MOTOKE BO3AyXa B JIFOOOM TpyOorpoBone oToopa mpoo;

.4 0 HECaHKIIMOHMPOBAHHOM W3MEHEHHH YyCTAaHOBIIEHHOTO 3HAUYCHHS aBapUHHOTO CHTHAlIa O
MIPEBHIIIEHNH KOHIIEHTPAllUU Ta3a; WIn

.5 0 HeUcnpaBHOCTU (QPYHKIIMK CAMOKOHTPOJISI B KOMITBIOTEPHBIX CHCTEMax CHUTHAU3AIHU.

7.11.10 B KOMOBIOTEPHBIX CUCTEMAaX CUTHAIM3ALMU QYHKIHS CAMOKOHTPOIIS AOJKHA KOHTPOJIUPOBATh
HaJIMUMe MUTAHUS M SHEPro3aBUCUMON MaMSTH KaXKAbIH pa3 pU BKIIOUEHUH YCTPOMCTBA B paboTy H, 1O
KpaitHell mepe, Kaxzsie 24 9 paboTHI.
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7.11.11 3ByKOBBIE CHTHAIIBI JOJDKHBI TIOAABATHCS JIO TEX IOP, IIOKA HE TIOCTYITUT IMMOATBEPKIACHHUE 00 UX
MPUHATHN (KBUTUPOBAHWH), a BU3yalbHas MHIWKAIUS KKAOTO CHTHANAa — JI0 YCTPaHEHUS HEUCIPaB-
HOCTH.

7.11.12 DnexTpudyecKkue KOMIOHEHThI CUCTEMBbl OOHApYXKEHHS NpEeIeNbHOW KOHIEHTPAIMH B3pPbIBO-
OITACHBIX Ta30B, KOTOPBIC MPU HOPMAJIbHON pa0OTe MOTYT BXOAMTH B KOHTaKT C MpoOaMU rasa, JOJKHBI
OBITH B3PHIBO3AIIUIIIEHHOTO UCIIOIHEHUSI.

7.11.13 JlomwkHa OBITH MPEAyCMOTPEHAa BO3MOXKHOCTH IPOBEPKH M KaTHOPOBKH 000PYIOBAHHS
00HapyKeHUS B3PHIBOOIIACHOTO Ta3a.

7.12 CATHAJIM3ATLIMS TOJIOKEHHUS IBEPEM ITACCAJKAPCKHNX Y T'PY30BBIX HAKATHBIX
CYJIOB (PO-PO)

7.12.1 Ha X0m0BOM MOCTHKE M B TOCTaxX YNPAaBJICHHs 3aKpBITHEM/OTKPBITHEM JABEpel, yKa3aHHBIX
B 7.4, 7.15 vactu Il «YcrpoiictBa, 000opynoBaHHEe U CHaO)KeHUE» (HAPY)KHbIE HOCOBBIC JIBEPH THUIIA
«Bu30p», CTBOpUATHIE JIBEPH, BHYTPEHHHE HOCOBBIE IBEPH, GOPTOBBIE M KOPMOBEIE IBEPHU' ), TOJDKHA OBITH
MPEeIyCMOTPEHA CBETOBAsl M 3BYKOBAs CHTHAJHM3AIMS O 3aKPBITOM U, OTAEIHHO, TIOTHOCTHIO 33JpacHHOM
TTOJIOKEHHUSAX.

[Nanens MHAMKAIMK AOJKHA 00ECTIEYMBATh KOHTPOJIb HCIIPABHOCTH CBETOBBIX MHANKATOPOB, a TAKXKe
WCKJIIOYaTh BO3MOXKHOCTb UX CIy4alHOI'O MJIM HECAHKIMOHHUPOBAHHOTO OTKJIIOYECHUSI.

7.12.2 CurHanu3zanus 10DKHA OBITH BBIIOJHEHA 110 OE30TKA3HOMY NPHHIMITY U IPH 3TOM BKJIIOYaTh
ClIeAyIoIIee:

.1 Ha maHenAax WHOUKAIMM, yCTAHABIMBAEMBIX HAa XOJOBOM MOCTHKE M B IOCTax YIPaBICHUS
3aKpPBITHEM/OTKPBITHEM JBEPEil, JOMKHBI OBITH TPEILyCMOTPEHBI:

CHUTHaIU3anus 00 MCUC3HOBEHHH IMHUTAHUS CHCTEMBI;

CHTHAJIU3alys O 3aMbIKAaHUM Ha KOPILYC WM OOpBIBE;

KOHTPOJIb MCIPAaBHOCTH CBETOBBIX MHINKATOPOB;

paszenbHas MHOUKAIMS O 3aKPBITOM, HE 3aKpPBITOM, 33JpaeHHOM M HE 3aJpacHHOM IOJOKEHHUSIX
JIBEpEL;

.2 1eny KOHEYHBIX BBIKJIIOYATENeH (IaTYMKOB) TOJIOKEHUS IBEPU JOJDKHBI OBITH 3aMKHYTHI, KOTIa
IBEpb HAXOAUTCS B 3aKPbITOM COCTOSHUM (IIPU YCTAaHOBKE Ha ONHON ABEPH HECKOJBKHX JAaTUYUKOB
JIOITyCKaeTcs MX MOCIeN0BaTeIbHOE COCTUHEHHE);

.3 menmu KOHEYHBIX BBIKIIIOUaTeNel (IaTYMKOB) MOJIOKEHHS 3ajpaek (YCTPOMCTB 3aKpBITHS) IBEPH
JOJDKHBI OBITH 3aMKHYTHI, KOT/Ia ABEPh HAXOOUTCS B 33JPACHHOM COCTOSHHMHU (TIPH YCTaHOBKE Ha OIHON
JBEPU HECKOJIBKUX JAaTYMKOB JIOMYyCKAETCS UX IOCIIEA0BATENFHOE COSIUHEHHE);

4 1enu WHIUKAUMU «IOBEph 3aKpbITa/HE 3aKpbITa» M «3aJpacHa/He 3alIpacHa» MOJDKHBI OBITH
HE3aBHCHUMBI, HO MOTYT OBITH BBIITOJHEHBI B OJTHOM MHOTOXHJIBHOM Kabeie;

.5 B cimyyae M3MEHEHMS IOJIOKEHHS JII000T0 M3 KOHEYHBIX BBIKIIOUATENeH (JaTYMKOB ITOJIOKEHHS
JIBEpH) JOJDKHA cpabaThiBaTh CHTHANIM3ALMS: «ABEpb HE 3aKpbITa/He 3alpacHa», «3aluparolee
YCTPOMCTBO HE 3a(UKCHPOBAHO.

7.12.3 Cucrema A0JDKHA [10JaBaTh CBETOBYIO M 3BYKOBYIO CHUTHAJIHM3ALMIO B CICAYIOIINUX CIydasx:

.1 ecnu ABepb HE MOJIHOCTHIO 3aKPHITA, MJIM €CJIU JIBEPh HE IOJIHOCTBIO 3alpaeHa; WiIu

.2 X0Ta OBl OJHO 3aJpauBaroIlee WU 3alUpaIOIIee YCTPOICTBO Pa3OMKHYTO.

7.12.4 TlaHens MHAMKALMM, YCTAaHOBJICHHAs! HA XOJOBOM MOCTHKE, IOJDKHA OBITH 00OpyIdOBaHa Iepe-
KJIFOYaTeJIeM PEXXUMOB PabOThI «IOPT/MOpE» U AOJDKHA I10JaBaTh B MECTE YCTAaHOBKU 3BYKOBOM CHTHAJI,
€CJIM TIPH BBIXOZI€ CyIHA M3 MOpTa JBEPH OYAyT HE 3aKpBITHl MM HE 3aJpPacHbI.

7.12.5 Ilutanue curHajdM3alMM JOJDKHO OBITH HE3aBHCHMBIM OT THTaHUS MPUBOJOB 3aKPbITHA U
3aapanBaHus IBEped U JOIKHO UMETh PE3EPBHOE MUTAHHME OT aBAPUITHOTO MCTOYHHKA, TUOO OT APYTOro
HaJIe)KHOTO MCTOYHHUKA (HalpuMep, OT UCTOYHUKA Oecriepe0OHHOro MUTaHus).

]Z[anee — JIBEpHU.
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JlaTunkn cHCTEMBl CHUTHAJIM3alUHM JIOJDKHBI OBITH HAAEKHO 3alUUILEHBl OT BO3ACHCTBHUS BOJBL,
00pa3oBaHus JIbAA U MEXaHUYECKUX MOBPEXKACHHUM, JINOO JOIKHBI UIMETh COOTBETCTBYIOILEE HCIIONHEHHUE,
JTOTTYCKAIOIIee BO3MEHCTBIE 3THX (PAKTOPOB.

7.12.6 Ha macca)kupCKuX HaKaTHBIX CyJaX KPOME CUTHAU3alUU TIOJOXKCHUS IBEPEH JHOKHA OBITh
NpEeAyCMOTPEHA YCTaHOBKA CPEACTB TEJIEBU3MOHHOTO HAOMIONCHHS W KOHTPOJS 3a MPOTEUYKaMHU BOABI CO
3BYKOBOW CHTHajlu3alMell, YCTPOEHHBIX TakMM oOpa3oMm, 4ToObl Ha X0OOoBOM Moctuke u B LIITY
o0ecreunBancsl TEJIEBU3UOHHBII KOHTPOJb 3a JIIOOBIMH IPOTEYKAaMHM 4Yepe3 BHYTPEHHHE, OOpPTOBBIE U
KOPMOBEBIE JIBEPH.

g Tpy30BBIX HaKaTHBIX CYJAOB TEJIEBU3MOHHBIM KOHTPOJb 3a MPOTEYKaMH uepe3 OOpPTOBBIE U
KOPMOBBIE JIBEPYU JOIYCKAETCsl OCYLIECTBIISATh TOIBKO C XOJOBOTO MOCTHKA.

7.12.7 JIns kOHTpoOJIA 32 MOJOKEHUEM HOCOBOM M BHYTPEHHEH HOCOBOM JABEped M UX 3aIUPAIOIIUX
YCTPOMCTB JOIKHA OBITH MPEAyCMOTPEHA YCTAaHOBKA TEIEBU3MOHHBIX CPEICTB HAOIIOICHUS C BBIBOJIOM
BHJICOCHTHAJIAa Ha MOHHTOPHI, YCTaHOBJCHHbIE Ha XojoBoM MocTtuke u B L[IIY. Ilpm 3ToM 0OBEKTHI
HaAOIOIEHNS TOJDKHBI OBITH XOPOIIIO OCBELIEHBI M OKpAIIeHbl B KOHTPACTHBIE I[BETA.

7.12.8 JlomxHa OBITH IIPEoyCMOTPEHA cHcTeMa cOopa MPOTedeK 3a00PTHBIX BOJ (CTOYHBIE KOJIOALIBI)
MeEXTy HOCOBOH IBEPBIO U alllapelblo, a IPH €€ OTCYTCTBUU — MEXKAY HOCOBOW M BHYTPEHHEH IBEPSMHU.
[Ipu 3TOM Ha XOZOBOM MOCTHKE JIOJKHA CpadaThIBaTh 3BYKOBAs M CBETOBAs CUTHAIM3AINS IPY aBapUITHOM
BBICOKOM YpPOBHE BOJIBI B KOJIOJIIIE CHCTEMBI CO0pa MPOTEUEK, MIM JOCTHKEHUH YPOBHS BoAbI 0,5 M B 3TOM
MIPOCTPAHCTBE, B 3aBUCUMOCTH OT THUIA KOHCTPYKIUH.

7.12.9 Ha naccaXMpCKUX HAKaTHBIX CylaX, COBEPIIAIOIIMX MEXIyHAPOIHBIE PEHChI, OMEIIEHUS CIe-
[UAIBHOM KaTeropuu U Tpy30Bble ToMelieHns, B cootBeTcTBUM ¢ 1.5.4.3 1 1.5.9 wactu VI «IIpotuBonoxapHas
3ammTa» (PH OTCYTCTBUH ITOCTOSIHHOTO MATPYJIUPOBAHHSA WM APYTUX 3()(EKTUBHBIX CIIOCOOOB KOHTPOILS),
JIOJDKHBI KOHTPOJMPOBATHCS TENIEBU3MOHHBIMU CPEJCTBAMHU HAONIONEHHUS, TaK, YTOObI MOJABHKKA KOJECHOU
TEXHUKH B MOpE B HEONAroMmpHUsITHBIX MOTOIHBIX YCIOBHSX MM HECAHKIMOHUPOBAHHBIH TOCTYII ACCaXXUPOB B
9TH TIOMEILEHUSI MO OBITh OOHapyKEHbI BO BpeMsl XOza CyAHa.

7.13 CATHAJIM3AIIMS IPEAYIPEXJAEHUSA O ITYCKE CTAIIMOHAPHOI CUCTEMbI
HOXAPOTYIIEHUA MECTHOI'O NIPUMEHEHUSA

7.13.1 Curnanm3anus IoJDKHA oTtBedarh TpeboBaHusaM 3.12 gactu VI «IIpoTtrBomokapHas 3aIiuray.

7.13.2 CucreMa g0mKHA 00€CTICINBATh MOAAYy 3BYKOBOW M CBETOBOM CHTHAIM3AITIH O ITyCKE CHCTEMBI
KaK B 3allUIIaeMOM TIOMCIICHUH, TaK M Ha MOCTaX C TMOCTOSHHOW BaxToW. llpu HammuuuM HECKOIBKHX
CHCTEM CHUTHAJHM3alus JODKHA SICHO YKa3hbIBaTh Ha KOHKPETHYIO CHCTEMY, IPUBEIACHHYIO B JCHCTBHE.

7.14 CUCTEMBI TEJIEBU3NOHHOI'O HABJIIOAEHUA U CUT'HAJIM3ALIUA

7.14.1 Cucrema TeneBu3noHHOTO HaOmonenus u curHanmsauuu (CTH) nomxna otBewyars TpeboBa-
HusiM  7.12.6, 7.12.7, 7.12.9 nacrosimein wactu u 7.15.5 wactum Il «YerpoiictBa, oOopynoBaHue u
CHA0XXCHUEY.

7.14.2 Kax mpaBuiio, CHCTEMBI TEJIEBU3HOHHOTO HAOIIOACHUS W CHUTHAIM3ALWHN JOJDKHBI BKIIOYATh B
ceost:

.1 TeneBusnonneie kamepsl (TK);

.2 BuneomonutTopsl (BM);

.3 ycTpoiicTBa ympaBieHUs ¥ KOMMYTAIlMA BHICOCUTHAJIOB;

.4 yCTpONCTBO OOHApPYKEHUSI ABIKEHUS;

.5 ycTpoHCTBO 3amucu BUACONHPOPMAIHH.

7.14.3 CTH nmomkna olOecrieunBarh Iepenadyy BU3yallbHOW HH(OpMAIMM O COCTOSHHH KOHTPOJIH-
PYEMBIX 30H U MOMELICHU B MOCTHI ¢ MOCTOssHHOM BaxToil. CTH nomkHa Takke MMoJaBaTh CBETOBYIO U
3BYKOBYIO CHUTHAJIH3AIHMIO 00 N3MEHEHHH COCTOSIHUS KOHTPOJIMPYEMOTO O00BEKTa/TIOMEIIECHNSI.
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7.14.4 B CTH nmomxHBI OBITh IPEAYCMOTPEHBI CIEAYIONINE aBAPUIHO-TIPEAYTIPEAUTENbHBIE CUTHABI:

.1 ncue3HOBEeHHE OCHOBHOTO IHUTAHMUS,

.2 meucnpasrocts CTH;

.3 HeHucnpaBHOCTH (KOPOTKOE 3aMbIKaHHE, OOPBIB LIEMH) KaHaa «TejleKkaMepa — MOHHUTOPY;

.4 HEeUCTIpaBHOCTH Tenekamep(bl);

.5 HEUCTIPaBHOCTH YCTPOWCTBAa OOHAPYKEHHSI ABHKCHUS;

.6 HEUCNIPaBHOCTH YCTPOWCTBA 3alMCH BUIEO-UH(POPMALHH.

7.14.5 CTH moryT OBITH Kak YepHO-0€JI0T0, TaK U IBETHOTO M300paKEHUSI. YCTAaHOBKA TOW WITA MHOMN
CHCTEMBI 3aBUCHT OT HeoOxoanmoi nHpopmaTuBHOocTH CTH, XapakTeprCTHK KOHTPOIUPYEMOTro 00beKTa
(pacmonokeHre, OCBEIICHHOCTh M JAPYTUX TNPU3HAKOB) M BO3MOXKHBIX el (4eJOoBeK, Ipy3, BoAa H
JIpyTHE TIETH).

7.14.6 B CTH 11 MUHMMM3allUK IIOMEX Ha SKpaHe MOHHUTOpPA CJIeAyeT UCIO0Ib30BaTh TEIECBU3HOHHBIE
KaMepbl, UMEIOIINE MapaMeTphl NMepeaBaeéMoro BHICOCUTHAIA ¢ OTHOIMIEHHWEM «curHai/mrym» (S/N) He
meree 50 ab.

7.14.7 Pazpematomnias criocoOHOCTh OOBEKTHBA Kamephl NObkHAa ObiThb He Menee 480 TBm (s
IIBETHOTO M300paskeHHs ) Wik He MeHee 570 TBI (st uepHO-0e7I0ro N300paXkeHus).

Hdns mudpoBeIX Kamep paspemiaromas CHocOOHOCTh OOBEKTHBAa [JOJDKHA OBITH HE MEHee
1024 x 756 nuxcenei.

7.14.8 Crenenp 3alUTHl TENEBU3MOHHBIX Kamep, ucnonb3yembix B CTH, B 3aBUCHUMOCTH OT MecTa
YCTaHOBKH, JIOJDKHA OBITH HE HIKE:

.1 IP22 — BO BHYTpPEHHHUX CIYKCOHBIX TTOMEIICHUAX;

.2 IP44 — B MaIIMHHBIX TOMEIICHHSIX;

.3 IP56 — Ha HakaTHBIX Manxy0aX U OTKPBITHIX YACTSAX BEPXHEH MamyOsbl.

7.14.9 TK cnenyer ycraHaBIMBaTh C MEPEKPBHITHEM «MEPTBBIX 30HM.

7.14.10 Mecta ycranoBku TK BO BHYTpEHHHX IMOMEIICHHSX CIEAYET BBIOMPATh C MUHHMAaIbHBIM
IepenagoM TeMIIepaTyp Al yMEHbIIEHUS 00pa30BaHMUs KOHACHCATa Ha JIMH3aX OObEKTUBOB KaMmep.

7.14.11 TK, ycranapnuBaeMble Ha OTKPBITOW YacTH MalyOBbl, JOJDKHBI pa3MeIaThesi B TEPMOKOKYXaxX,
MMEIOIINX COJTHIIE3AIUTHBIN KO3bIPEK.

7.14.12 B TemMHO€ BpeMsl CYTOK, €CJIM OCBEIIEHHOCTh KOHTPOJINPYEMON 30HBI HUKE UyBCTBUTEIBHOC-
1 TK, 00beKT (30Ha 00BEKTa) AOJKEH 000pYIOBAaTHCS IOMOJHUTEIFHBIM OCBELICHHEM BHUAWMOIO WIH
uH(paKpacHoro auamnasoHa. IIpu 3ToM OOBEKTHBEI KaMep HE IOJDKHBI 3aCBEUMBATHCS CBETHIIBHUKAMH
OCBeIeHus, MO0 NOKHBI ucronb3oBarbesa TK ¢ ¢ynkumeit kommencammu 3anuero csera (BLC). Ilpu
ucnonp3oBannu CTH nBeTHOro n3obpaxeHus npuMeHeHHEe HHPPAKPACHOTO OCBEIIEHUS HEJOITyCTUMO.

7.14.13 [Ina orobpaxenus nocrynaromeit ¢ TK nadopmManny KoMmKHE TPUMEHSTHCS CHEHHUATbHBIC
MOHHUTOPHI, CIIOCOOHBIE PadOTaTh KPYIIOCYTOYHO B TEUEHHE AJMTEIBFHOTO BPEMEHH C HEMOJBIKHBIM
n3zo0paxenueM. Pasmep OuaroHaaum MOHMTOPOB Uil HMOJIMIKPAHHOTO H300paKEHHs NOJDKEH OBbITh B
mpenenax 15" — 21" npu pazpemennn He MmeHee 800 TBI s yepHO-6emoro m3odpaxenus (400 TBI s
1BeTHOTO MH300pakeHus) wiau 10" — 14" 1nas1 MOHUTOPOB MONHOZKPAHHOTO HU300paKEHUS TPHU
paspemennn He MeHee 600 TBN st yepHO-Oenoro u3oopakenus (300 TBI U1 IBETHOTO N300paKEHUS).

Hmst 2KK MOHUTOpOB pa3pelieHne JOMHKHO COCTaBIATh He MeHee 1280 x 960 nukcenel mpu quaroHanu
15" — 21" u ne menee 1024 x 756 nukcene npu auaronanmu 10" — 14",

7.14.14 JIns 3anvcy TEIEBU3NOHHBIX M300paKCHHUM TOJDKHBI MPUMEHATHCS CIICIUaIbHBIC BHIIEOMAr-
HUTOQOHB! (CBM) ¢ InTeNnbHBIM BpeMEHEM 3alicH WK HH(POBBIE BUACOHAKOIUTENN WH(POPMALHH.

7.14.15 Bpewms 3amucu CBM pomkHo ObITh He Oonee 24 4 Ha TPEXYacOBYIO BHICOKACCETY.
Hcnonp3oBanne CBM c OGoibmuM BpeMEHEM 3alUCH [JOIMYCKAaeTCcs TOJIbKO MHpH oOecredeHuu
aBTOMATHYECKOTO TEPEBO/Ia €ro, B CIydae CpadaThbIBaHWM CUTHAIM3AIUU OT OOHAPYKUTENS JTBUIKCHHUS,
B PEXKHUM 3aIllMCH B pealbHOM BpPEMEHHU.

7.14.16 YcrpoiicTBa ynpaBieHHS M KOMMYTAallMHd OOJDKHBI OOECHeYrBaTh NMPHOPUTETHOE aBTOMa-
THYECKOe OTOOpa)KeHHe Ha SKPaHe MOHHUTOPOB 30H, OTKyAa MOCTYIMJIa CUTHAJIM3aLus.
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7.15 CUTHAJIM3ALNUSA YPOBHSA B CBOPHbBIX IMCTEPHAX CTOYHBIX BOJ

7.15.1 Cucrema curHamu3alMy JOJDKHA OTBedyarh TpeOoBaHusM 4vactu [V «OOopynmoBaHue u
YCTPONCTBA CYIOB IO MPEJOTBPAIICHUIO 3arPsI3HEHUSI CTOUHBIMH BolaMu» PyKkoBOJCTBa IO MPUMEHEHHUIO
nonoxeHndt MexayHapoaHon kouBeHin MAPIIOJI 73/78.

7.15.2 CucteMa CUTHaJIM3alMK JTOJDKHA TOJy4YaTh MUTAHUE OT OCHOBHOTO MCTOYHHUKA JICKTPUYECKOM
SHEPTHUH.

7.15.3 Cucrema curHaiau3aliy JODKHA 00ecTieurBaTh 110/1auy 3ByKOBOI M CBETOBOM CHTHAIM3aIMK Ha
MOCTaxX ¢ MOCTOSHHOW BaXTOW MpHU 3aloJIHeHUU IUcTepHbI Ha 80 %.

7.16 CUTHAJIN3AIIUA O IMTPEBBINIEHUU TEMIIEPATYPBI CAJIBHUKOB BAJIOB,
HOJIIUITHUKOB U KOPITYCOB HACOCOB

7.16.1 CurHanuzamusi 0 IPEBBIIIEHUH TEMIIEpaTyphbl CaJIbHUKOB BaJIOB, MOAIIMITHUKOB U KOPIYCOB
HACOCOB JIOJDKHA OTBeYaTh TpeboBanusaM 4.2.5 gactu VII «MexaHHdecKue yCTaHOBKIY.

7.16.2 Cuctema curHAIM3AINH JODKHA TIOMYyYaTh MUTAHUE OT OCHOBHOTO MCTOYHHUKA DJIEKTPHUECKOMN
SHEPTUU.

7.17 CATHAJIM3ALIMSI O MMPEBBIIIEHUM MAKCUMAJILHO JOIIYCTUMOM TEMIIEPATYPhI
I'PY3A

7.17.1 Curnanusanus O TPEBBIIIEHHMH MaKCHMalbHO JOMYCTUMOW TeMIeparypbl rpy3a JOJKHA
oTBeuaTh TpeboBaHUsAM 9.6.6 gactu VIII «CrucTeMbl B TpyOOIIPOBOIBDY.

7.17.2 Cucrtema CHTHAJIM3AINH JOJDKHA TIOyYaTh MUTAHUE OT OCHOBHOTO MCTOYHHUKA DJICKTPHICCKOH
SHEPIHUu.

7.18 CUTHAJIM3ALIIMSA 11O U3BBITOYHOMY JABJIEHNIO NJIN BAKYYMY B I'PY30BbIX TAHKAX

7.18.1 Curnanu3zamus 1o u30bITOUHOMY AaBJICHHUIO WM BaKyyMy B IPY30BBIX TaHKaX JIOJKHA OTBEYATh
tpeboBanuaM 9.7.12 gactu VIII «Cuctemsl 1 TpyOOTIPOBOIBD».

7.18.2 CucteMa CUTHAIM3AIMK 1OJDKHA TI0JTyYaTh MUTaHWE OT OCHOBHOT'O MCTOYHHKA AJIEKTPUYECKON
SHEPTHU.

7.19 CUTHAJIN3AIIUA O JOCTU)KEHUU BEPXHEI'O U NPEAEJBHOI'O YPOBHS B I'PY30BbIX
TAHKAX

7.19.1 CurHanm3aius O JOCTHXKCHHH BEPXHETO W MPEAeIbHOTO YPOBHS B TPY30BBIX TaHKaX JIOJDKHA
otBevarh TpeOoBanusaM 9.11.5 wactu VIII «Cucremsl U TpyOOIIPOBOIBIY.

7.19.2 Cucrtema curHanu3auy JOKHA MOMy4YaTh MUTaHUE OT OCHOBHOTO MCTOYHHUKA JIEKTPUUECKON
SHEPTHH.

7.19.3 Cucrema cUTHaIHM3AIMH JODKHA 00€CIIernBaTh 10/1ady 3BYKOBOM M CBETOBOM CHTHAIHM3AIMA Ha
MOCTaX C MOCTOSHHOM BaxTOH MpHU 3allOJIHCHUU TaHKOB HA 95 % u 98 % COOTBETCTBEHHO.
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8 BAIIIUTHBIE YCTPOUCTBA

8.1 OBIIUE MMOJIOKEHUA

8.1.1 llenu, oTxomsdmme OT PacCHpPEAEIUTENbHBIX IIMTOB, IOJDKHBI 3alUINATBCA OT KOPOTKHX
3aMBIKaHUHA ¥ TEPETPy30K C MOMOIIBI0 YCTPONCTB, YCTAHOBIEHHBIX B Hadasle KakJI0H IIETIH.

He tpebyercs 3ammThl 1IENMU MUTAHUA IIATA OT NMEPErpy30K, €CIU MUTAeMble OT 3TOTO IUTA MOTpe-
OuTenn MMEIOT WHAMBHIAYaJbHBIE YCTPOMCTBA 3aIUTHI OT MEPETPY30K, a Kabedb Lenu MUTaHHs IIUTa
nogo0paH Ha MaKCUMaJbHBIA pabodnii TOK.

8.1.2 3ammTHBIE YCTPOWCTBA MOJKHBI OBITH TOMOOPAaHBI K XapaKTEPHUCTHKAM 3allUIIacMOTO
o0opynoBaHHs TakUM OOpa3oM, YTOOBI OHM cpalaThIBaM TpPW HEIONMYyCTHMBIX TEeperpy3Kax M TOKax
KOPOTKOTO 3aMBIKaHUSI.

8.1.3 Cucrema sneKTpU4ecKoit 3aIuThl OJDKHA OBITh M30MPATEIbHOMN KaK B 30HE TOKOB IIEPErPy3KH, TaK U
B 30HE TOKOB KOPOTKOro 3amblkaHus. Ilpum 3ToM 3ammra JOMDKHA OBITh BBINOJHEHA Tak, YTOOBI ee
cpabaTeIBaHNE HE OKA3bIBAJIO OTPHLIATEIIFHOTO BIMSHUS HA HA/ISKHOCTH pabOTHI CYIOBOW SJIEKTPOCTAHIINN U
oOecrieyeHus] THUTaHUS OTBETCTBEHHBIX YCTPOMCTB. YCTpOICTBa 3allUThl OT MEPErpy30k M KOPOTKOTO
3aMbIKaHUs HE JTOJDKHBI cpabaThiBaTh OT TyCKOBBIX TOKOB 3alMIIAEMOr0O 3JIEKTPUYECKOr0 000PYIOBAHUSL.

8.1.4 3ammra OT meperpy3KH JOKHA ObITH yCTaHOBIIEHA:

.1 Kax MUHMMYM B OIHOH (haze WM B IOJIOKHUTEIBHOM IIOJIIOCE IIPU IBYXIPOBOJHOI cHCTEME;

.2 KaKk MHHAMYM B JIByX (ha3ax — IpY M30JUPOBAHHON TPEXIPOBOIAHOMN cHCTeMe Tpex(pa3HOro Toka;

.3 Bo Bcex ¢azax — npH Tpex(azHOH YETHIPEXIIPOBOAHON CHCTEME.

8.1.5 3amuTa 0T KOPOTKMX 3aMbIKaHUN JTOJ’KHA yCTaHABIMBATHCS B KaXKAOM M30JIMPOBAHHOM IOJIIOCE
CHCTEMBI TOCTOSIHHOTO TOKa, a TAKXKE B KKAOH (aze cHCTEeMbl IEPEMEHHOTO TOKa.

YcTaBKU MO TOKY YCTPOWCTB 3aLIMTHI OT KOPOTKOI'O 3aMbIKaHUS TOJDKHBI COOTBETCTBOBAaTh HE MEHeEE
geM 200 % HOMHHAIBFHOTO TOKa 3aIIUIIAEMOTO 3JIEKTpooOopymnoBanus. CpabaThIBaHHE 3alTUTHI MOXKET
OBITh Oe3 BBIIEPKKM BPEMEHH WIM C BBIACP)KKOI BpeMEeHH, HEOOXOAMMOM Ui MOTY4YeHHS COOTBETCT-
BYIOIIIEH M30UPaTEIbHOCTH.

VYeTpoiicTBO 3aIUTHI OT TOKOB KOPOTKOT'O 3aMBIKAaHHS MOXKET UCIIOJIB30BATHCS AJIS 3aLUTHI KAK CaMOTr0
NIEKTPOOOOPYNOBaHUs, TaK U €ro Kalensl MUTaHusl.

8.1.6 Ecnu Ha OTAenbHBIX yYacTKaxX LENU NUTaHUs IPEAYCMOTPEHO YMEHBIICHHE IUIOIAAN CEUECHUS
KaOeJst, 7S KaKJ0r0 Kabelsi MeHbIIEH MIomany ceueHus T0JKHA OBbITh YCTAHOBIICHA OMIOJHUTEIbHAS
3alIUTa, €CJIM CTOSIIAs BBIIIC 3allMTa HE 3allUIIAcT Ka0eldb MEHbLICH IUIOMAAN CCUCHUS.

8.1.7 B mnensx mnuTaHus aBapUlHOTO pPACHpPEAEIMTENFHOTO INUTA, a TaKKe B LEMAX NUTaHusA
aBapUIHBIX NOTpeOUTeNed HE [OJDKHBI IMPUMEHSTHCS 3aIlUTHBIE YCTPOWCTBA, HCKIIOYAIOLINE BO3-
MOYKHOCTh HEMEJUIEHHOTO TTOBTOPHOTO BKIIIOYEHHS TOCTie cpabaThIBaHUS 3aIUTHI

8.1.8 DnekTpoHHBIE MITH KOMITBIOTEPHEBIE YCTPOMCTBA 3alIUTHI TEHEPATOPOB U KPYITHBIX MOTPEOUTENEH
JOJDKHBI OBITH BBIMOJHEHBI TaKMM 00pa3oM, 4ToObl Oblla oOecriedueHa yAOOHas HMIACHTU(QHKALUS U
PETYIIMPOBKa WX YCTaBOK CpadaThIBaHMS.

YerpoiicTBa 3alUThl AOJDKHBI OBITH OCHALIEHbl HEOOXOAMMOW anmaparypod M MHCTPYKLMSMH IO
MPOBEpKe WX PabOTOCTIOCOOHOCTH M COCTOSTHUS YCTaBOK.

YerpoiicTBa 3alIUTHl TEHEPATOPOB M KPYIHBIX MOTPeOUTENe OTBETCTBEHHOIO Ha3HAYEHUS JOJIKHBI
NPOBEPATHCS B ACUCTBUM KaxKAble 5 JIET IS MOATBEPXKICHUS MPaBUIBHOCTH MX CpadaThIBaHHS.

8.2 3AIIMTA TEHEPATOPOB

8.2.1 Jlns reHepaTOpoB, HE TpeIHA3HAUYCHHBIX [JIs MapalleiabHON paboOTHI, ITOJKHBI OBITH
YCTaHOBJIEHBI YCTPOWMCTBA 3aIIUTHI OT MEPETPy30K M KOPOTKOTO 3aMBIKaHMSI; IIPH 3TOM JJIsi TEHEPaTOpPOB
MomrHOCTEIO 10 50 kBT (kB-A) B KadecTBE yCTPOUCTB 3alTUTHI MOTYT MPUMEHATHCS TTPEIOXPaHUTEIH.
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8.2.2 Jlns renepaTopoB, NpeaHa3HAYECHHBIX AT MapajieIbHON padoThl, JOIKHBI OBITh YCTAaHOBJICHBI
Mo KpalHeW Mepe clieyIolue YCTPONCTBa 3alUThI:

.1 oT neperpy3ok;

.2 OT KOPOTKOTO 3aMBIKAHUS;

.3 oT 00paTHOTO TOKA WM OT OOpaTHOW MOIIHOCTH;

.4 OT MUHUMAJILHOTO HaNpsDKEHHUS.

Crnenyer NpUMEHATh TakHE YCTPOMCTBA 3allUTHl T€HEPATOPOB OT MEPErpy30K, KOTOPHIE HMEIOT
CBETOBYIO M 3BYKOBYIO CHUTHAJIM3AIMIO O TEpErpy3ke, JACHCTBYIOUIYIO C BBIAEPKKOH M0 15 MuH ajd
Harpy3ok ot 100 mo 110 % HOMHHaNLHOTO TOKA, U BBIKIIOUCHHE T'€HEPATOPOB C BBIICPIKKOH BPEMEHH,
COOTBETCTBYIOIIEH TEpMHUECKOW IMOCTOSHHON BpEeMEHH 3alllMIaeMOro reHeparopa Ijsl Harpy3ok B
npenenax ot 110 mo 150 % HOMUHAIIEHOTO TOKA.

Crnenyer, 4ToOBl A7 ycTaBKU 3ammThl Ha 150 % HOMHHAIBHOIO TOKa I€Heparopa BBIACP)KKA HE
MpeBhIIaia 2 MHUH JJI T€HepaTopa MEepeMeHHOro ToKa W 15 ¢ mis reHeparopa MOCTOSHHOTO TOKa.
[Meperpy3ka cBoime 150 % HOMHHAJILHOTO TOKAa T€HEpaTopa MOXKET OBITh JOMYyIIeHa TaM, TAE 3TO
TpeOyeTcsl YyCIIOBUSAMH SKCIUTyaTallii U JOIMYCKAeTcs KOHCTPYKLUEH reHeparopa.

YcTaBKHU 3alIMThI OT MIEPErPY3KH U BBIIEPKKH BPEMEHU JOJDKHBI ObITh OA0OPaHbI K Ieperpy30dHbIM
XapaKTEepPUCTHUKaM MPUBOAHOTO ABUTATENs TeHepaTopa TaKUM 00pa3oM, 9TOOBI ABUTaTellb MOT B TEUCHHE
MPUHATOW BBIACP)KKH BPEMEHH pa3BHBAaTh HEOOXOAMMYIO MOIIHOCTh. Jlfisfi 3amIuThl TeHepaTopa OT
Meperpy3kl He JOJDKHBI MPHUMEHATHCS 3aIMTHBIE YCTPOWCTBA, KOTOPHIE HCKIIOYAIOT HEMEAJICHHOE
MOBTOPHOE BKJIIOYCHUE T'EHEPaTOpa.

8.2.3 [omxHO OBITH NPEAyCMOTPEHO aBTOMATHYECKOE U H30MpaTeIbHOE OTKIIYEHHE
HEOTBETCTBEHHBIX YCTPONCTB NP TMeperpy3ke reHepatopoB. OTKIIOUEHUE 3TUX YCTPOHCTB MOXKET OBITh
BBINIOJTHEHO B OJIHY MJIM HECKOJIBKO CTYIEHEH COOTBETCTBEHHO MEPErpy304HON CIIOCOOHOCTH reHepaTopa.

IIpu 3toMm:

.1 He nomyckaeTcs aBTOMAaTHYECKOE OTKIIOUCHUE OTBETCTBEHHBIX YCTPOWCTB MEPBOW KaTErOpPHH;

.2 JIOIyCKaeTcsi aBTOMAaTHYECKOEe OTKJIFOUCHUE OTAEIbHBIX OTBETCTBEHHBIX YCTPONHCTB BTOPOH KaTero-
pUH TIpH YCIOBHH, YTO TPHW BOCCTAHOBIEHMH HOPMAIBHOTO HIIEKTPOCHAOXKEHHS TOCTE IEeperpy3Kd
coXpaHseTcs paboTOCIOCOOHOCTh YCTPOMCTB, 00ECIICUHBAIONINX O€30IIaCHOCTh CY/IHA;

.3 nmomyckaeTcss aBTOMAaTHYECKOE OTKJIIOYEHHE YCTPOMICTB, MpeaHa3sHaYeHHbIX A MHOAJNEp>KaHUs
MHUHUMAJIBHBIX KOM(OPTHBIX YCJIOBHI OOMTAEMOCTH Ha CyJHE AJIs OKUIaXka U MacCaXKHPOB.

ITpumepoM Takux YyCTPOWUCTB SBJISIOTCS:

YCTpOCTBa /7Sl IPUTOTOBIICHUS TTHTIIH,

yCTpoiicTBa iIs1 060TpeBa, MPOBU3NOHHAS XOJOAWIbHAS YCTaHOBKA,

NPUBOJB! OBITOBOW BEHTHIISILIUH,

YCTPOMCTBA CUCTEM BOAOCHAOKEHMS M CAaHUTApHBIX CHCTEM, H T. II.

3T0 TpeboBaHNE MOXKET HE IPUMEHATHCS UL CYIOB C 3JIEKTPUYECKOM YCTaHOBKOW MaJIOi MOLTHOCTH.

8.2.4 3amura reHepaTopoB, MpeIHa3HAYSHHBIX TS MapajuIeTbHOM paboThl, OT 0OPAaTHOTO TOKA MITH OT
00paTHOW MOIIHOCTH JIOJDKHA OBITH TOJ00paHa K XapaKTepUCTUKaM IMPUBOJHOTO aBuratens. [Ipemens
YCTaBOK YKa3aHHBIX BUAOB 3alUThI JOJKHBI COOTBETCTBOBAThH MPHUBEACHHBIM B Ta0M. 8.2.4.

Tabunuma 8.2.4

Ipenens! ycTaBOK 3alUTHI OT OOPATHOTO TOKA MM OT 0OPAaTHOH MOIIHOCTH
Pon Toxa B 3aBUCHMOCTH OT NPHBOJA T'€HEparopa
Typ6una Jlpurarenb BHYTPEHHETO CrOpaHus
Ilepemennslit 2 — 6 % HOMHHAIBHOU MOLIHOCTU reHeparopa, KBt | 8 — 15 % HoMuHAIBHOH MOIIHOCTH reHeparopa, KBT
TTocTosHHBIH 2 — 6 % HOMHHAJIBHOTO TOKa reHeparopa, A 8 — 15 % HoMHHaIIBHOrO TOKa reHeparopa, A

Bpems cpabarbiBaHUsI JaHHBIX BHAOB 3alIUTHl MPU yCTaBKaxX, yKa3aHHBIX B TaOnuIe, HE IOJKHO
npeBbimats 10 c.

3amura TeHepaTopoB IOCTOSHHOTO TOKa OT OOpaTHOrO TOKa JIOJDKHA YCTaHABIMBAThCS B IOJIOCE,
MIPOTHBOITOJIOKHOM TOMY, B KOTOPOM HaXOIWTCS YpPaBHUTENBHBIA MPOBOA. IIpu CHIKEHMH TPHIIOKEH-
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Horo HanpspkeHus Ha 50 % 3ammra oT 00paTHONH MOIIHOCTH WJIM OT OOpaTHOrO TOKa JIOJKHA OBITH ere
crmoco0OHa K TEWCTBHIO, XOTS 3HAUYEHHUE 0OpaTHOTO TOKA MIJIM OOpAaTHONW MOITHOCTH MOTYT OBITh JPYTHMH.

3amuTa OT 00paTHOTO TOKA M OT 0OpPaTHOH MOIIHOCTH JOJDKHA 00€CTIeIMBATh BO3MOXXKHOCThD TIepeaadn
MOIIHOCTH, OTJJABaEMON M3 CYJIOBOH CETH (HampHMep, OT IPy30BbIX JeOCIOK).

8.2.5 3ammra 0T MMHUMAJIBHOTO HANpSHKEHUS AOJDKHA O0ECHeYrBaTh BO3MOXKHOCTH HAaJlEKHOTO
MOAKJIIOUYEHHUS TEHEPaTOpOB K IIMHAM NpH HanpspkeHun 85 % u Oonee HOMHHAIBHOTO W HCKIIIOYUTH
BO3MOJKHOCTh ITOJIKJIIOYEHUS! T€HEpaTopoB K IIMHAM IIPHU HampsbkeHHd MeHee 35 % HOMUHAJIbHOTO, a
TaKXe OTKJII0YaTh FCHEPaTOPhl IPU CHIKEHHU HAIPSHKSHUS HA MX 3axuMax B mpenenax ot 70 mo 35 %
HOMHUHAJIBHOTO.

3ammTa OT MUHHUMAJIBHOTO HANPSKEHUS TOJDKHA JISHCTBOBATh C BBIACPIKKOH BPEMEHH Ha OTKIIIOUCHHE
TeHEepaToOpoOB OT IIWH NPH CHWKCHUHU HANPSDKEHHS U JIOJDKHA JIeHCTBOBAaTh 0€3 BBIACPKKM BPEMEHHU IPH
MOIBITKE TOAKIIOUCHHS K IIMHAM TIeHeparopa A0 IOCTH)KEHHMS YKa3aHHOTO BBIIIE MHHHUMAJIbHOIO
HaIpPsSDKEHHS.

8.2.6 /lns reneparopoB momHocThio 1000 kB-A 1 6ornee pekoMeHIyeTcsl yCTaHaBIMBAaTh 3allUTy OT
BHYTPEHHHX MOBPEKACHUH U 3aIUTY TOKONPOBOAA MEXIY T€HEPATOPOM M €r0 IIUTOM C BBIKJIIOUATEIIEM.
Ecnu reHepatop u ero IUT yCTAaHOBJIEHBI B PA3HBIX IMOMEIICHUX, TaKas 3aluTa o0s3aTelbHa.

8.2.7 Ecnu reHepaTop MOCTOSHHOTO TOKA C MPHUBOAOM OT TYpOHMHBI MpeIHa3HAYeH IS MTapajuIeIbHON
paboThl, TOKHO OBITH MPEIYCMOTPEHO OTKIIOYEHHE aBTOMATHYECKOTO BBIKIIOYATENS] TeHepaTropa Npu
cpabaTbIBaHMM aBTOMara 0E30MacHOCTH TypOHHEI.

8.2.8 YcTaBku MmO TOKY yCTPOMCTB 3alllUTHI C BBIIEPKKOH BPEMEHH IOJDKHBI MOAOMPATHCS TaKUM
00pa3om, 4TOObI BO BCEX CIy4asix 00eCleunBaIOCh HAEKHOE OTKIIIOUCHNE TOKa KOPOTKOTO 3aMbIKaHUS 110
WUCTEUYCHUH YCTAHOBIICHHON BBIJICPKKH BPEMEHH.

8.2.9 B cucremax Bo30yKICHUS TEHEPATOPOB JOMYCKAETCsl IPUMEHEHHUE TPEIOXPAHNTENCH B KauecT-
BE€ YCTPOMCTB 3aIUUTHI TOTYIPOBOAHUKOBBIX HJIEMEHTOB.

8.3 3AIIIMTA SJIEKTPUYECKHUX JIBUTATEJIEM

8.3.1 Ha dunepax, oTXOAANIMX OT paclpeAeIUTEIbHBIX IIUTOB, MUTAIOIIUX YJICKTPUICCKHUE IBUTATCIH
MOIIHOCThIO Bhime 0,5 KBT, MOMXKHBI yCTaHAaBIUBATHCS YCTPOMCTBA 3alUTBI OT TOKOB KOPOTKOTO
3aMBIKaHHUST W TIEPETPY30K, a TaKKe YCTPONCTBO HYNEBOH 3aIllUTHI, €CIM HE TpeOyeTcss MOBTOPHOTO
aBTOMATHYECKOTO ITyCKa DJICKTPUICCKOTO JIBUTATEIIA.

3amuTHBIE YCTPONCTBA MO TEeperpy3Ke W HYJIEBOH 3alllUTE JOITyCKASTCSl yCTAHABINBATH B ITYCKOBBIX
YCTPOMCTBAX 3NEKTPUUECKUX ABUTATEIEH.

8.3.2 YcrpoiicTBa 3alIUTHI OT MEPErpy3KH AIEKTPOABHUTATENCH C MPOAOIIKUTEIBHBIM PEXXUMOM pado-
THI JIOJDKHBI OTKIIIOYAThH 3alUINAEMBIN AJIEKTPOABUraTeNh MPH Ieperpyske B auanaszone 105 — 125 %
HOMMHAJLHOIO TOKA.

8.3.3 B memsix mutaHus 3MEKTPUUICCKUX IIPUBOJOB IMOKAPHBIX HACOCOB HE JOJDKHEI MPUMEHSITHCS
YCTPOMCTBA 3aIUTHI OT MEPETPY3KH, pAOOTAIOIIME HA MPUHIIMIIC JCKTPOTEIUIOBLIX MU TEMIICPATYPHBIX
perne.

VYerpolicTBa 3alUThl OT NEPETPY3KU JOMYCKACTCSl 3aMEHATh CBETOBOW M 3BYKOBOM CUTHAaJIU3aLUEH.

8.4 3AIIIMTA PYJIEBBIX YCTPOMCTB

8.4.1 JIns neKTpUYECKUX ABUTATEIEH U CUCTEM YIPABICHMSI JIEKTPUUECKOIO WU JIEKTPOTUAPABIIN-
YECKOT0 PYJIEBOTO YCTPOMCTBAa JOKHO OBITH NMPEIyCMOTPEHO YCTPOICTBO 3aIMTHI TOJBKO OT TOKOB
KOPOTKOTO 3aMBIKaHUSI.

JomxkHa ObITh YCTaHOBJICHA CBETOBAs M 3BYKOBAasi CHTHAIM3ALUs O IIeperpy3Ke IBUraresst u 00 oOphiBe
mo0o0# u3 a3 dpuaepa, TUTAIOIIETO SJICKTPOABUTATEIID.
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8.4.2 ABTOMaTHUECKHE BBIKIIIOUATENIH, 3AIMILIAIOIINE IEKTPOIBUIATENIN TIOCTOSHHOTO TOKA OT KOPOTKOTO
3aMbIKaHUSL, IOJDKHBI IMETh YCTaBKU Ha BBIKIIIOUEHHE O€3 BBIIEP)KKHM BpeMeHH IpH Toke He MeHee 300 % u He
oonee 400 % HOMUHAIILHOTO TOKA 3AIWIIIAEMOTO 3JICKTPOJBUTATEISI, & AIICKTPOABUIATENN MEPEMEHHOTO
TOKa — Ha BBIKJIIOUEHUE Oe3 BBIICPIKKH BpEMEHHU NpH Toke He MeHee 125 % HanOombIIero mycKoBOrO TOKa
3aIlIMIIAEMOTO JIEKTPOIBUTATEs.

Ecnu B KadecTBe TaKOH 3alIMTHl MPUMEHSIOTCS NPEIOXPAHUTENH, CIIeAyeT Moa0upaTh HOMUHAIBHBIN
TOK IIJIABKOM BCTaBKU NPENOXPAHUTENCH Ha OAHY CTYNEHb BBIIIE, YEM O5TO BBITEKAaeT W3 3HAUCHHUH
ITyCKOBBIX TOKOB 3JIEKTPUYECKOTO JBHTATES.

8.4.3 Jlns snexTpuUecKuX ABUraTeseil NMPHBOAOB CPEACTB aKTUBHOTO YIPABIEHHS CyAaM{ JOJKHA
OBITH IPEAYyCMOTPEHA 3aIUTa OT MEPErpy3Kh U OT TOKOB KOPOTKOTO 3aMBIKAHHS.

VYerpoiicTBa 3alIUTBl OT HEPErpy3KH YKa3aHHBIX 3JICKTPOABMIATENCH JOKHBI UMETh CBETOBYIO U
3BYKOBYIO CUTHQJIM3ALMIO O IEPErpy3ke M OTKII0YaTh JIEKTPOIBUIATeNb B AHMANla30HE Harpys3ok,
yKazaHHOM B 8.3.2.

3amura 0T TOKOB KOPOTKOTO 3aMBIKAHUS JOJDKHA OTBeUaTh TpeboBaHusIM 8.4.2.

8.4.4 Jlnsa snexTpoaBurareiaeil pyneBbIX YCTPOWCTB C HEMOCPEACTBEHHBIM IPHUBOJOM JOIMYCKACTCS
IPUMEHEHHE 3alUThl OT NePErpy3KH, PH CTOSHKE NEKTPOABUraTeNs o] TOKoM Oonee 60 ¢, C yCTaBKOH,
SKBHBAJICHTHOW HE MEHEe YeM IBYKPaTHOMY HOMHHAJIHHOMY TOKY 3aIIMIIIAEMOTO 3JIEKTPOABHUTATEIS.

Ecnmu muTaHme Takux SJEKTPOJBUTATENel OCYIIECTBISETCA Yepe3 YacTOTHBIA MpeoOpa3oBaTens,
MO3BOJISIOIIMKA OTPAaHUYMUTh TOK TPH MOJHOM Harpys3ke pyJleBOro MpHBOAA, TO 3aIlUTa OT MEpPerpy3KHu He
Tpedyercs. Ilpu 3TOM HEOOXOIMMO MPEAYCMOTPETh CUTHAIM3ALMIO O MEperpy3Ke 4acTOTHOro mpeobpa-
30BaTeNisl C yCTAaBKOH, SKBUBAJEHTHON HAMOOJBIIEMY IOIMyCTUMOMY TOKY NPH HOPMAJIBHBIX YCJIOBHAX
paboTHI PYJIEBOTO TIPHUBOJIA.

8.5 3AIIMTA TPAHC®OPMATOPOB

8.5.1 Ha ¢unepax muranusi mepBHYHBIX OOMOTOK TpaHC(OPMATOPOB OIHKHBI OBITh YCTAHOBJICHBI
YCTpOICTBa 3alIUTHI OT KOPOTKOTO 3aMbIKaHUs U neperpy3ku. Ecnu punep nutanust nepBU4HON 0OMOTKH
TpaHchOpMaTOpa 3alHUILEH TOIBKO OT TOKOB KOPOTKOTO 3aMbIKaHusl, Guaep MUTaHUSI BTOPHYHOH 0OMOTKH
JOJKEH OBITH 3alUILEH OT MEePerpys3KH.

s TpanchopmMaTopoB MOLIHOCTHIO 10 6,3 KB-A nomyckaercs 3aliuTa TOJIBKO NMPEIOXPAaHUTEISIMH.

Jna m3MepuTenbHBIX TpaHC(hOPMATOpOB HAIPSDKEHUS W TpaHC(OpPMaTOpOB MUTAHUS IENeH ympas-
JICHUS 3alUTa OT Meperpy30K U CUTHATU3aIUs He TPeOyIoTCs.

8.5.2 Ecnu TpaHcopMaTopsl MpeJHa3HaueHbIl ATl MapajulelbHOH padoThl, HEOOXOAUMO yCTaHABIIH-
BaTh BBIKJIIOYATENH, BHIKITIOYAIONINE UX IEPBUYHYIO U BTOPHYHYIO OOMOTKH, HO HE 00s3aTeJIbHO OJJHOBpE-
MEHHO.

Ecmu takne TpanchopMaTophl MOTyYaroT MATaHUe OT pa3nuyHbx cexnuii ['PIL, koTopsie B mporecce
9KCIUTyaTalli¥ MOTYT OBITh pa3belIWHEHBI, TO HEOOXOIUMO MPEAYCMOTPETh OJIOKHPOBKY, UCKITIOYAIOIIYIO
UX TapajuleNbHy0 paboTy npu pazbeguHeHnu cexuuid ['PILI.

8.5.3 IlepekmtoueHne H3MEPHUTEIBHBIX TPaHC(HOPMATOPOB TOKA IODKHO OBITH BBIMNOJHEHO TaKUM
00pa3oM, 4TOOBI HCKIIOYAIach BO3MOMKHOCTb HAXOXAEHHS HMX BTOPHMUYHBIX OOMOTOK B Pa30MKHYTOM
COCTOSIHHH.

8.6 3AIIUTA AKKYMVYJISAITOPOB

8.6.1 [lnsg akkyMymATOpHBIX Oarapeil, 3a HCKIIOYCHHEM OaTapel, MpeaHa3HAYCHHBIX JUIS ITyCcKa
JIBUTATEJICH BHYTPSHHETO CrOPaHUsl, JOJKHBI OBITH IPEAYCMOTPEHBI YCTPOMCTBA 3AIIUTHI OT TOKOB KOPOT-
KOTO 3aMBIKaHUSI.

8.6.2 Kaxnas cucrema 3apsgKd aKKyMyJISTOPOB JIOJDKHA HMMETh 3allUTy OT paspsakd Oarapen
BCJIC/ICTBUE TIOHWKEHHS VITH MCYE3HOBEHUSI HANPSDKEHHST HAa BBIXOJIE 3apSITHOTO YCTPOWMCTRA.
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8.6.3 Jlns akkyMymATOpHBIX Oaraped, INpelHA3HAYEHHBIX I ITyCKa JBUTATeNeldl BHYTPEHHETrO
CropaHusi, peKOMEHYeTCs YCTaHaBJIMBATh PA3bEIUHUTENIN B Hayaje LIEMH CO CTOPOHBI aKKyMYJISITOPOB,
OTKJTIOUAIoIre Oarapen OT moTpeduTenei (JomycKaeTcss yCTaHOBKA Pa3heAMHNUTENS B OJHOM IIOJFOCE).

8.7 3BAIIMTA KOHTPOJIBHbIX JIAMII, BOJIBTMETPOB, KOHJIEHCATOPOB U KATYHIEK
HAIIPSOKEHUA

8.7.1 KoHTponbHBIE JTaMITbl, a TAKKE U3MEPUTEIBHBIE U PETUCTPUPYIOLIHE TIPUOOPHI JTOKHBI UMETh
3alIUTy OT KOPOTKOTO 3aMBIKaHUS WM YCTPOICTBA, OrpaHUYMBAIOLINE TOK KOPOTKOTO 3aMBIKAHUS.

KoHTpoBHbIE TaMIIbl MOTYT HE HMETh COOCTBEHHOM 3aIIUTHI OT KOPOTKOTO 3aMBIKaHUS HJIH yCTPOMUCTB,
OTPaHUYUBAIOIINX TOK KOPOTKOTO 3aMBIKAHMS, €CIIHM BBINOJHEHBI BCE YKA3aHHBIE HIKE YCIIOBHS:

.1 aMmBpl HaXOIATCS B OOIIEM KOXKYXE YCTPOICTBA;

.2 JlaMIBl TIOTYYaloT MUTaHHWE OT LIETIeH, HaXOIAIIMXCSI BHYTPU KOXKyXa yCTPOWCTBA;

.3 3amuTa 1enu yCTPONCTBA pacCUMTaHa Ha TOK, HE MPEBBIIAIOMIMMA 25 A;

.4 1IOBpEXACHUE B LIETH JIaMIIbl HE MOXKET BBI3BaTh I€pepbIBa B pab0Te OTBETCTBEHHOIO YCTPOMCTBA.

VYeTpoiicTBa 3amIMTHI OT KOPOTKOTO 3aMBIKAHUS WM YCTPOWMCTBA, OTPAHMYUBAIOIINE TOK KOPOTKOTO
3aMbIKaHMs, JOKHBI HaXOIUTHCS BOSMOXKHO ONMYKE K BBIBOJIAM 3alIUIAEMOI0 YCTPOICTBAa CO CTOPOHBI
MUTAHUA.

8.7.2 KoHaeHcaTopsl 3alllUTBl OT PagvoONOMEX, YCTAHABIMBAaEMble B IEMAX ITIABHBIX U aBapUHHBIX
pacnpenenuTeNbHbIX IUTOB, B LEMSIX T€HEPATOPOB, a TAKXKE AIEKTPHUUECKUAX YCTPOHCTB OTBETCTBEHHOTO
Ha3HAYEHUs, JOJDKHBI UMETh 3aIIUTY OT TOKOB KOPOTKOTO 3aMBIKaHWMS.

TpeOoBaHUsT K 3alIMTe KOHIEHCATOPOB B CHUCTEMax pPAacHpeleieHUs] DJIEKTPHUUECKON DHEpruH Ha
MIOCTOSIHHOM TOKE YKa3aHbl B 22.4.3.

8.7.3 Karymku HampspkeHHUs anmnapaTroB U YCTPOMCTB YIPABICHUS U 3alUTHI TODKHBI UMETh 3allUTy
OT KOPOTKOTO 3aMBbIKaHMs, HO MOTYT HE UMETh COOCTBEHHOW 3aIlUTHI, €CIM BBIIIOJHEHBI 00a yKa3aHHbIE
HIDKE YCIIOBUS:

.1 KaTylIkd ycTaHOBJIEHBI B OOIIEM KOXKyXe yCTPOMCTBA, MMEIOT OOIIYIO 3alIUTy M OTHOCSTCS K
CUCTEME YIIPABJICHMSI OJTHOTO YCTPOMCTBA;

.2 KaTyIIK{ HOMYYaroT MUTaHUE OT LIENH YCTPOHCTBRA, 3allliTa KOTOPOro PacCUMTaHa Ha TOK He Oonee 25 A.

8.8 BAIIIUTA CUJIOBBIX MMOJYIPOBOJIHUKOBBIX YCTPOMCTB

8.8.1 CunoBble MONMyNpOBOJHUKOBBIC YCTPOUCTBA JOJIKHBI UMETh 3aIUTY OT BHYTPEHHUX W BHEIIHUX
TepeHanpsHKEHUH.

8.8.2 bioku momynpoBOMHUKOBBIX 3JIEMEHTOB JTOJDKHBI OBITH 3aIHUINEHBI OT KOPOTKOTO 3aMBIKAHU.
3ammura AUOJ0B U MOTYIPOBOIHUKOB TOJDKHA OBITH OTAENCHA OT 3alTUTHOU IEMU HArpy3KH.

8.8.3 Eciiu mpenycMOTpeH TOJBKO OMH MOTPEOUTENb, TOMYCKAeTCs, YTOOBI Harpy3Ka 1 OJ0KU TUOA0B
Y TIOJYIPOBOJHUKOB MMEIH OIHY OOIIYIO 3aIlIUTYy.

8.8.4 JlomomHUTENEHBIE TPEOOBAHUS K 3alIUTE IMOIYIPOBOIHUKOBBIX WHBEPTOPOB AIIEKTPONPHUBOJIA,
MOJTYJaoIIeT0 DJIEKTPOIHEPTHIO OT PACHPEACTUTENbHBIX YCTPOUCTB TOCTOSHHOTO TOKAa YKa3aHBI
B 22.4.3.2.

8.9 YCTPOICTBA 3AIIUTHOI'O OTKJIIOYEHMS (Y30)
8.9.1 I[J'ISI 3alIUThI HepCOHaJ'Ia oT HOpa)KCHI/IH BHCKTpI/I‘lCCKI/IM TOKOM H 3alIUThI OTACJIbHBIX BHUI0OB

QJICKTPUICCKOI'O O60py,Z[OBaHI/I$I oT 0,[[HO(1)8.3HLIX 3aMBbIKAHUM Ha KOpIyC HOOJIKHBI TMPHUMCHATBHCA
yCTpOfICTBa 3alllUTHOI'O OTKJIFOYCHM .
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8.9.2 VYcrpoiicTBa 3alUTHOTO OTKJIIOUCHMS NOJDKHBI yCTAHABIMBATHCA B LICISAX NMUTAHUS PO3ETOK,
NpeAHa3HAYeHHBIX AJs MUTaHMS NIEPEHOCHOr0 OOOPYIOBaHMA M B LEMSAX NMUTAHUS KAIOTHBIX PO3ETOK, a
TaK)Ke PO3ETOK B OOIIECTBEHHBIX M MHBIX TOMEIICHUIX C HampsoKeHHeM Beime OezomacHoro (50 B).

8.9.3 YcrpoiicTBa 3aIMTHOTO OTKIIIOUEHUS JOKHBI UMETh YCTaBKH CpabaThbIBaHMUA MO TOKY HYJIEBOMH
nocienoBarensHOCTH B npegenax 10 — 30 MA.

8.9.4 Jlns »syeKkTpUyecKOro oOOPYIOBaHUS OTBETCTBEHHOTO HA3HAYEHUS! YCTAHOBKA YCTPOWCTB
3aIIUTHOTO OTKJIFOYEHUS HE JIOITyCKAeTCH.
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9 ABAPUHMHBIE JIEKTPUUECKUE YCTAHOBKH

9.1 OBIIUE MOJIOKEHUA

9.1.1 Ha xaxaoM caMOXOJHOM CyAHE TOJKEH OBITh YCTaHOBJIEH aBTOHOMHBIA aBapHIHBIA UCTOYHHK
AIEKTPUUIECKON dHeprun. Takol UCTOIHHUK He TpeOyeTcs Ha Cylax, Ha KOTOPBIX OCHOBHBIMH HCTOYHUKAMM
AIEKTPUUIECKON SHEPTHUH SBIISIOTCS aKKyMYJIATOPHBIE 6aTapen, pu YCIOBUH, YTO, TI0 KpaliHel Mepe, O/IHa
W3 YCTAHOBJICHHBIX 0arapell Mo eMKOCTH M PACIOJIOKCHHIO OTBEYAeT TPEOOBAHUSM, MPEIbSIBISIEMBIM K
aBapUHHOMY HCTOYHHKY.

9.1.2 B kadecTBe aBapHMITHOTO HMCTOYHHKA MOXKET NPUMEHSATHCS TEHEPaTOp WM aKKyMYJISTOpHas
Oarapes.

9.1.3 MomHOCTh aBapUHHOTO MCTOYHHKA JOJDKHA OBITH JOCTATOYHOM JUISI MUTAaHUS BCEX MOTPEOH-
TeNel, OHOBpEMEHHas paboTa KOTOPBIX TpeOyercs I 0e30MacHOCTH IUIaBaHWsS B cilydae aBapuu. Ha
Cydax, Tae JIeKTpHIecKas dHEPrus HeoOXoauMa JUIs MOMIepKaHUs ABMKCHHS, MOIITHOCTH aBapHUHHOTO
HMCTOYHUKA DJICKTPUUECKON DPHEPTUU JTOHKHA OBITH JOCTATOYHOM JJIST BOCCTAHOBJIICHHS IBHKCHISI CyITHA
(COBMECTHO C IPYTUMH MEXaHW3MaMH, €CIM JOTO IpemycMmarpuBaercs) B TedeHue 30 MUH TocIie
00eCTOYNBAHHUS.

9.1.4 JTorxHa OBITH TIPEyCMOTPEHA BOZMOXKHOCTh MIPOBEPKH B JICHCTBUU BCEH aBapUHHON yCTaHOBKHU
BMECTE CO CPEICTBAMH aBTOMAaTHYECKOTO ITyCKa TU3eb-TeHeparopa.

9.1.5 B meHTpaJIbHOM TIOCTy YIpPABJICHUS WIM HA TJIIABHOM pACIPEACITUTEIHPHOM IIHUTE JIOJDKEH
yCTaHaBIWUBAThCS yKa3aTedb, NCHCTBYIONIMHA MpPH paspsake 000N akKyMmMylaaTopHOH OaTtapew,
SIBJIAIOILEHCA aBapUIHBIM UCTOYHUKOM.

9.1.6 ABapuiiHble UCTOYHHUKH 3JIEKTPUUECKOW SHEPIrUU MOJKHBI UMETh 3aIUTY TOJIBKO OT KOPOTKHUX
3aMBIKaHUHA. Eci aBapuitHBIM HCTOYHHUKOM SIBJISETCS TCHEPATOp, B IIEHTPAIBHOM ITOCTY YITPABJICHUS WITH
Ha TJIaBHOM PaCHpeIeIUTEILHOM IITUTE MOJKHA OBITH MPEAyCMOTPEHA CBETOBAS M 3BYKOBAsI CUTHATN3AIIHS
0 Teperpy3ke TeHeparopa.

9.2 IOMEIIEHUSI ABAPUMHBIX HCTOUYHUKOB JJIEKTPUYECKOM SHEPTUU

9.2.1 IlomemieHrs aBapUIHBIX WCTOYHUKOB 3JICKTPUUECKON SHEPTUU M UX TPaHC(HOPMATOPOB (eciu
HUMEIOTCS), aBapUIHBIX MEPEXOJHBIX MCTOUHMKOB 3HEPTUH, aBapUWHOTO pPacHpeleNUTeNbHOrO MUTa U
pacipeaenuTeNbHOrO MINTA ABAPUITHOTO OCBEIIEHHS JOJDKHBI OBITH PAacIioOKEHBI BBIIIE CaMON BEepXHEH
HeNpepbIBHON NallyObl, B KOPMY OT TapaHHOH NepedOpKH U OBITh JIETKOJOCTYITHBIMU C OTKPBITOM MaTyObl.
Yka3aHHbIE TIOMEMICHUSI Ha CyAax, Ha KOTOpPBIE PAacHpOCTpaHSIOTCS TpeOoBaHWs dacTH V «/lenenne Ha
OTCEKM», JOJDKHBI TaKXKe pacrojiararbes, Kak MUHUMYM, Ha 300 MM BbIIIe caMOi BBICOKOH (aBapHHHOM)
BaTEepJINHUM.

9.2.2 Pa3MmenieHne aBapUilHBIX MCTOYHHKOB 3JEKTPUYECKOM 3HEPTUH, a TaKXkKe MpPUHAIIEKAIUX UM
TpaHC(HOPMATOPOB, €CIIHM TAKOBBIC NPHUMEHSIOTCS, MEPEXOJHBIX HCTOYHHUKOB JIICKTPUUECKOH 3HEPIHH,
ABapUIHOIO PaCHpeAeNUTEeNbHOIO UTa U PacIpeneIUTEIbHOIO MNUTa aBaPUHHOTO OCBEIEHHUS OTHOCHU-
TEJIbHO OCHOBHBIX MCTOYHHMKOB 3JIEKTPUUYECKOW SHEPTUU M MX TPaHC(HOPMATOPOB M IIIABHOTO pacipeie-
JIUTENBHOTO IIUTa JOJDKHO OBITH Takoe, YTOOBI MOXKap WM Apyras aBapusl B IOMELICHUH OCHOBHOTO
WCTOYHMKA 3JIEKTPUUYECKOI SHEPTruy, NpUHAUIeKANX TpaHCHOPMATOPOB, INIABHOTO PACHPEAETUTEIEHOTO
IHTa, a TakXke B JIIOOOM MAIIMHHOM TIOMEIIEHWH KaTreropmud A, He BBI3BaJIM TNMOMEX B IHUTAaHWH,
YIpaBICHUU U paclpe/lelIeHnH 3JIEKTPUIECKON SHepruH OT aBapUfHOTO MCTOYHHKA.

9.2.3 IlomenieHns: aBapuMHBIX UCTOYHUKOB 3JIEKTPUUECKOM SHEPrUH, MpUHAUISKAIIUX K HUM TpaHC-
(hopMaToOpOB, MEPEXOAHBIX HCTOUHUKOB 3JIEKTPHUECKOI SHEPIHH, aBaPUHHOTO paclpeeIuTeIbHOrO IUTa
U PACHpPEACIMUTENIFHOTO INUTa aBapUWHOIO OCBELICHUS II0 MEpe BO3MOXKHOCTH HE JIOJDKHBI OBITH
CMEXHBIMH C MAIIWHHO-KOTEIHbHBIMH TIOMENICHUSIMH H C TOMENIeHHUSIMH OCHOBHOTO WCTOYHHKA
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IIEKTPUUECKON PHEPrUH, NPUHAIISKAINX K HEMY TPaHC(HOPMATOPOB M ITIABHOTO PACHPEACIUTEILHOIO
HINTA.

B cmydae cMeXHOTO WX PACHONOKEHHUS pasesioniie uX HamyObl W mepeOOpKd JOIKHBI OBITh
BBINIOJTHEHBI B COOTBETCTBUH ¢ TpeboBanusimMu yactu VI «IIpoTuBonokapHas 3alnTa», OTHOCSIIUMECS K
MOCTaM yTIpaBJICHUS.

9.2.4 ABapwifHBII pacHpeeNUTEIbHBI [UT JOHKEH OBITh YCTAaHOBIEH BO3MOXHO OJIKE K
aBapUHHOMY MCTOYHMKY DJIEKTPUYECKON dHEPTHHU.

9.2.5 Ecnm aBapWiiHBIM HCTOYHHKOM ODIIEKTPHYECKOW JHEPTUHW SBIAETCS TEHEepaTop, aBapUHBIN
pacrpeneNuTeNbHbI AT AODKEH YCTAaHABIMBATHCS B OJHOM IIOMEIIEHMH C TEHepaTopoM, 3a
WCKJIIOYEHHEM TOTO CIlydasi, KOIIa Takoe pa3MelleHre OTpHLaTeIbHO ASHCTBYeT Ha paboTy pacnpenenu-
TENBHOTO LIUTA.

B 3T0OM k€ MOMEIEeHNH AOIKHBI TaK)Ke HaXOIUThCS BCE IyCKOBBIE U 3apsiIHBIE YCTPOICTBA, a TaKKe
CTapTepHBIC aKKyMYIIATOPHBIC OaTapew JUIsl ycKa aBapHtHOTO arperara, ¢ yaeToMm TpedoBanwmii 13.2.

9.2.6 IlomernieHrue aBapHIHOTO JH3ENIb-TEHEPAaTOpa JOKHO UMETh OTOIUICHHE, O0ECIeYMBAarOIIee
TEMIIEpaTypy B HOMEIICHNUH, JOCTATOYHYIO AJIsl 0€30TKa3HOr0 MyCKa aBapuiiHOTO arperara, 1 BEHTWISALUIO
B coorBercTBHH ¢ 12.5.3 wactu VIII «CucteMsl u TpyOOIpPOBOIBIY.

9.2.7 Ecnu aBapuitHBIM MCTOYHHUKOM DJIEKTPUIECKON SHEPTHH SIBIISIETCS aKKyMYISITOpHas Oarapes, TO
OHA M aBapHIHBIN paclpeneNUTeNbHbIN UT JOJKHBI YCTAaHABIUBATHCA B OTAEIHHBIX MOMEIICHHUAX.

TpeOoBaHUsI K aKKyMYJISITOPHBIM TIOMELICHUSIM MIpUBEACHBI B 13.2.

9.3 ABAPUMHBIE HICTOYHUKH JIEKTPHUYECKOM SHEPTUM HA I'PY30BBIX CYIAX

9.3.1 ABapuiiHble MCTOYHHKM Ha TPY30BBIX CyAax JAOJDKHBI OOECIEeUYMBATh MUTAHUE CIIEAYIOIINX
noTpeouTeNeH:

.1 aBapuiHOrO OCBEIICHHUS:

BCEX KOPHIOPOB, TPAIIOB U BBIXOJIOB M3 CITy’KEOHBIX TIOMEIEHHUH, a Takke B KaOWHaX MacCaXUPCKAX
TU(TOB U UX MIAXTAX;

MAaIIMHHBIX TTOMELEHUH, TOMEIEHNI FeHepaTOPHBIX arperaros;

BCEX IOCTOB YNPABJICHUS, a TAKXKE TNIABHOTO M aBapUHHOTO pPacHpeAeIUTEeNbHBIX IIUTOB;

NIOMEILCHUH aBapUHHOTO AMU3EIb-T€HEepaTopa;

PyIIeBO# pyOKH;

IITYypPMaHCKON pyOKH U pagnopyOKu;

MECT XpaHEHUs aBapMMHOrO MMYIIECTBA, IMOXXKAPHOTO WHBEHTApSA, CHApSIKEHUS IMOXAapHBIX U
YCTaHOBKH PYYHBIX TO)KAPHBIX W3BEIIATENICH;

MOMEILEHHUS PYJIEBOTO NPHBOJA;

y TOXXapHOTO H CIPHHKIEPHOTO HACOCOB, aBAPUIHOTO OCYIIMTEFHOTO HAacoca M MECT yCTaHOBKH
MTyCKOBBIX YCTPOUCTB 3TUX MEXaHU3MOB;

MIOMEIIEHNS TPY30BbIX HACOCOB;

aHTapoB U MOCAJ0YHBIX MECT AJI BEPTOJIETOB;

MOMEILECHUSI TUPOKOMIIACA;

MEIUIMHCKUX ITOMELICHUH;

.2 CHUTHANbHO-OTIIMYMTENbHBIX (oHapel, (onapeli curnama «He mory ympaBisThCsS» U APYTHX
¢onapeii, Tpedyembix yactbio 111 «Curnansusie cpenctsa» [IpaBui o 060pynoBaHUIO MOPCKHUX CYNIOB;

.3 cpelcTB BHYTPEHHEH CBSA3M M ONOBELICHHUS, a TAKXKE aBPaJIbHON CUIHAIM3ALUMY;

.4 pamno- M HaBUTAITMOHHOTO OOOPYIOBAaHUS B COOTBETCTBHH ¢ TpeOoBaHmsMHU dacteit IV «Paawmo-
obopynosanue» u V «Hasuranmonnoe ooopynoBanue» [IpaBui mo 000py10BaHHIO MOPCKUX CYIOB, €CIIH
aBapUHHBIM UCTOUHUKOM DHEPTUU SIBIISETCS TU3EIb-TeHeparop;

.5 cucteMsl curHaIM3auuu OOHApPYXEHUS M0XKapa,

.6 1aMI1 THEBHOM CUTHAIN3AIMH, 3BYKOBBIX CUTHAJIBHBIX CPEIICTB (CBUCTKOB, TOHTOB U [IP.), BBI3BIBHOI
PYYHON CHTHAJTM3AIlUN W OCTAIBHBIX BUIOB CHUTHAIN3ANNH, TPEOYEMbIX B aBAPHAHBIX COCTOSHHSIX;
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.7 MexaHW3MOB W YCTPOHWCTB, yka3zaHHbIX B 3.2.1.2, 3.4.7, 3.7.3.2.1 wactu VI «lIporuBonoxapHas
3alIUTaN;

.8 3JeKTprUUecKuX MPUBOJOB BOJOHENPOHHUIIAEMBIX IBEPEN ¢ MX yKazaTelsIMHU U MpeaylpeanTeIbHOMN
CUTHAJIU3AIUCH;

.9 snexTpudeckue NpUBOABI YCTPOICTB, yAep KUBAIOIINE MPOTHBOIIOKAPHBIE IBEPH;

.10 snexkTpuUecKuil IPUBOJ CIIyCKOBOI'O YCTPOMCTBA clacaTelbHBIX LUIIONOK, YKazaHHOro B 6.20.4.7
ygactu Il «CmacarensHeie cpenctsa» IIpaBuin mo 0o60pynoBaHHIO MOPCKUX CY/IOB;

11 gpyrmx cuctem, paboTa KOTOPHIX OyaeT mpu3HaHa PermctpoM HeoOXomuMol miist oOecredeHMs
0e30MacHOCTH CyJHa W HaXOASIIUXCS HAa HEM JIONEeH.

ABapuiiHble HICTOYHUKH Ha CyJjaX HEOrpaHWYEHHOTO U OTpaHMYEHHOTIo paiioHa mnasanus R1 BamoBoit
BMectumoctu 300 u Ooyee JODKHBI OOECIIEUMBATh NMUTAHHWE BBINIE MEPEYHCICHHBIX MOTpEOHTENeH B
TeyeHue 18 4.

IloTpeburenn, yxazanusie B 9.3.1.3 — 9.3.1.6, moryt mnmuTatbcst OT COOCTBEHHBIX OaTapei,
PacIooKEHHBIX COITIACHO TpeOOBaHUAM 9.2, eMKOCTBIO, JOCTATOYHOW JUIA MHUTAHMS 3THUX MOTpeOuTenen
B TeueHue 18§ u.

s cynoB BasioBoit BMectTuMocThio 300 u Oojiee orpaHMYECHHBIX paiioHOB IutaBaHus R2, R2-RSN,
R2-RSN(4,5), R3-RSN u R3 tpebyemoe Bpems 18 1 MoxeT OBITH COKpamieHo g0 12 4.

Hns cynoB BasoBoil BMecTuMocThio MeHee 300 1y HeOrpaHWYEHHOTO paloHa IUIABaHMUS U
OTpaHMYCHHOrO paiioHa ruiaBanus R1 BMmecTo 18 4 MOKeT OBITH yCTAHOBJIEH MEpUOJ] BpeMeHH 6 4, a
JUTSL CyIOB OrpaHHYeHHBIX paiioHOB uraBaHus R2, R2-RSN, R2-RSN(4,5), R3-RSN u R3 — 3 4.

9.3.2 ABapuitHBIH WUCTOYHHK DJCKTPHUUCCKOH SHEPIHH JOKEH 00ECIIeYHTh NMUTAaHWE B TEYCHHE 3 U
aBapUITHOTO OCBEIICHHSI MECT cOopa M IIOCagKh B CracaTelbHBIC CPEACTBa Ha mamybe u 3a OopToM
cornacHo 2.3.4 u 2.7.7 wactu Il «Cnacarensublie cpenctBa» llpaBui mo o00opynoBaHHIO MOPCKHX CYZIOB.

9.3.3 ABapuifHbIi HCTOYHHMK DJICKTPHUECKOH JHEPruM JAOJDKEH OOECNEYUTh IHTAHHE PYIEBOrO
YCTpOHCTBa corlacHo 5.5.6.

9.3.4 Eciu aBapUiTHBIM UCTOYHUKOM DJIEKTPUYECKOM DHEPTUU ABIISIETCS T€HEPATOpP, OH JOJIKEH:

.1 mpuBOANTHECS B AEHCTBUE IBUTATENEM BHyTpeHHero cropanus (cM. 2.2.5 gactu [X «MexaHusmsbi»);

.2 3ammycKarbcs aBTOMAaTHYECKH MPU MCUYE3HOBEHUH HANpPSKEHHS B OCHOBHOW CETH KOHTPOJIUPYEMOTO
Ha muHax APII], a Takke aBTOMAaTHYECKH BKJIIOYATHCS Ha IIUHBI aBAPUHHOTO pacIpeeTuTeNbHOTO INTA,
a tpeOyembie B 9.3.1 moTpeOWTEnN MOKHBI aBTOMATHYECKH TIONyYaTh NHTAHWE OT aBapUITHOTO
reHeparopa. OO1ee BpeMs IMycKa W IIpreMa Harpy3KHd T€HepaTopoM He JOJDKHO MpeBbImarh 45 c;

.3 ecnam aBTOMarMuecKoe BKIIIOUCHHME aBapuitHOTO arperara cornmacHo 9.3.4.2 He obecrieumBacTCs B
TedeHue 45 ¢, JomKeH ObITh MPeayCMOTPEH aBapUUHBINA MEePEXOAHbBIN HCTOUYHHUK JIEKTPUUECKON IHEPTHH,
BKJIIOYAIOIUICS HEMEAJICHHO TIPH 00ECTOUNBAHUH.

9.3.5 Ecnu aBapHifHBIM UCTOYHUKOM DIICKTPUUYECKON SHEPTUU SIBISETCSH aKKyMYJISITOpHas OaTapes, oHa
JTOJDKHA!

.1 paGoTarp 6e3 moA3apsAAKY IPU COXpaHEHUN N3MEHEHNH HaNpsHKEHHU Ha 3aKnMax B mpenenax 12 %
HOMHHAJIBHOTO HANPSKEHUS B TEYEHHUE MOJIHOTO TIeproJia pa3psaIky, IPH 3TOM H3MEHEHUE HaIlPsDKEHHUS Ha
3a)XKMMaxX aKKyMYJIATOPHOHM Oarapeu, MOAKIIOYEHHOH K AJIEKTPOHHOMY IpeoOpa3oBaTellio HallpsyKeHus,
OTIpeaeNseTcs TOMyCTUMBIM N3MEHEHHEM HAIPSHKEHUS Ha 3aKUMax MpeoOpazoBaTes;

.2 aBTOMaTHYECKH BKIIIOYATHCS HA MIMHBI aBAPUHHOTO PACIIPEIEIUTENBHOTO IUTa PU NCYe3HOBEHUH
HaIpsDKEHUS B OCHOBHOM CETH H, 10 KpaiHeW Mepe, MUTaTh MOTpeOuTeNnn, yKkazanueie B 9.3.7, B TeUcHHE
BpeMeHHU cornacHo 9.3.1, 3a HCKIIIOYEHHEM 3JIEKTPUYECKHUX MPUBOAOB BOAOHEIPOHULIAEMBIX JBEpE ¢ UX
yKazaTelsiMHd M TpeAyNpeUTeIbHON CHTHAIM3alUel, KOTOpble MOTYT TOJNy4YaTh NUTaHUE B TCUCHHE
30 muH.

9.3.6 B kagecTBe aBapHHOTO TEPEXOJHOTO WCTOYHMKA JIIEKTPUYECKON JHEpPruH, Tpedyemoro
B 9.3.4.3, cienyeTr MpUMEHITh aKKyMYIATOPHYIO OaTapero, KoTopasi Jo/bKHa paboTarh 6e3 mom3apsiiki,
NpU COXpPaHEHHH W3MEHEHUH HamlpspKeHUs B npenenax 12 % HOMUHAJIBHOTO B TEYCHHUE MOJHOTO EePHOa
paspsaku. V3MeHeHuWe HanpsoKeHHWS Ha 3aKHMaX aKKyMYISITOpHOW Oarapen, MOJIKIIOYEHHOH K
AIEKTPOHHOMY TPE00pPa30BaTeNI0 HAMPSHKEHUS, OMPEIeNsIeTcsl NOMYCTUMBIM M3MEHEHHEM HarpsHKeHUs
Ha 3a)KUMax MpeoOpa3oBaresis, KOTOphle He JODKHBI MPEBHIIIATh 3HAYCHNH, yKa3aHHbIX B 2.1.3.1.
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9.3.7 EMKocTh Oarapeu, sSIBISIOMICHCS MEPEXOAHBIM HCTOYHHKOM 3JIEKTPUYECKON SHEPTHH, IOJDKHA
OBITH JOCTATOYHOW IS oOecrieueHus B TeueHne 30 MUH MATaHUS CICTYIONINX MTOTPEONTENeH:

.1 ocBenieHnsa 1 HEOOXOTUMBIX CUTHAIBHO-OTIANYNTENBHBIX (hoHapei cormacHo 9.3.1.1,9.3.1.2 1 9.3.2;

.2 BCEX Cpe/ACTB BHYTPEHHEH CBSI3M U OIOBEIEHUS, HEOOXOANMBIX B aBapUIHBIX YCIOBHUSX;

.3 cucTeMbl aBpallbHOM CHTHAJIHM3alWH, CUTHAIM3AMKA 00HapYKeHUs MoKapa ¥ CUTHANM3AIUH [Ipey-
NPEXICHUS O IIyCKEe CHCTEMBbI OOBEMHOTO MOKapOTYIICHUS;

.4 TaMI1 IHEBHOH CHUTHAIM3AlMH, 3ByKOBBIX CUTHAJBHBIX CPEACTB (CBUCTKU, TOHTH U JP.);

.5 KOMaH/IHOTO TPAHCISIIIHOHHOTO YCTPONUCTBA B COOTBETCTBHH C TOPSIIKOBBIM HOMepoM 11 tabm. 2.3.4
gactu IV «Pagnoo6opynosanue» [IpaBui mo o60py10BaHNI0 MOPCKUX CY/OB;

.6 YCTpOICTB 3aKpBITHsI BOJOHENPOHUIAEMBIX ABEPEH, CUTHAIM3AIMH MX TOJIOKEHUS W Mpeaymnpe-
JKICHUS UX 3aKpPBITHUS;

.7 CymoBO#t CHCTEMBI OXpaHHOTO OIOBEIICHUS, TpeOyeMoit yacTrio IV «PannoobopynoBanuey, a Takke
armaparypbl AC n 060opyaoBaHUsl CHCTEMBI OIO3HABAaHHS CYAOB W CIEKEHHS 3a HAMH Ha JTATbHEM
paccrosiHiH, TpeOyeMblx dacThio V «HaBurammonHoe oOopymoBaHue» I[lpaBun mo o0opymnoBaHUIO
MOPCKHX CYJIOB.

[NoTpebuTemm, epeuncieHnsie B 9.3.7.2 — 9.3.7.7, MOTYT He TIMTAThCS OT MEPEXOHOTO UCTOUHHKA, €CITA OHI
MMEIOT COOCTBEHHBIE aKKyMYJISITOPHBIE OaTaper, 00eCIIeurBaloIIie UX IMUTaHNe B TEYCHHE TPeOyeMOoro BpeMeHH.

9.3.8 Inst cynos kinaccoB OSAT 2 u OSAT 3 B cooTBeTCTBHHU € KiaccH(pHUKaLUEel, TPUBEICHHOH B 7.3.2
gactu VI «lIpoTuBomnoxkapHas 3amuTa», HE3aBUCUMO OT paioHa IUIaBaHUS M BMECTHMOCTH CY/HA,
ABApUIUHBIM HMCTOYHUK SJCKTPUYECKOW SHEPTrUM [OJDKEH O0ecleduTh NHUTaHue B TeueHue 36 9
morpebuTenel, mepednciaeHHsIXx B 7.3.6 m 7.3.8 uwactm VI «lIpotuBomoxapnas 3ammura» u 9.3.1
HAaCTOAILIEH YacTu.

9.4 PACIIPEJIEJIEHUE DJIEKTPUYECKOM SHEPTUM OT ABAPUMHBIX HCTOYHUKOB

9.4.1 B HOpMalbHBIX JKCIUIyaTallHOHHBIX YCIOBHUSX aBapUHHBIA pacHpeAeTUTENbHBINA IUT JODKEH
MUTAThCS OT NIABHOIO PACIPEAEIUTENBHOrO IKTa. duep NUTaHus JOJKEH UMETh 3alllUTHBIE YCTPOUCTBA
OT Ieperpy3Kku U KOPOTKOTO 3aMbIKaHHUs, YCTAHOBJICHHBIE Ha IJIABHOM PacHpeAeIUTEIbHOM IIUTE.

Ha aBapuitHOM pacnpenenuTensHOM IUTE CIeNyeT NPeAyCMOTPETh BBIKIIIOYATENb, KOTOPHIM JOKEH
aBTOMAaTHYECKU OTKIIIOYATHCS MIPH MCYE3HOBEHWN HANPSKEHHs Ha IIMHAX NIABHOIO PacHpeAeIUuTeIbHOIO
HIATA.

Ecnu npenycmaTtprBaeTcs NUTaHUE IIABHOTO PACIPEAEIIUTENBHOIO IUTA OT aBApUHHOTO, aBTOMATHU-
YeCKH BBIKIIIOYATENh HA aBApPUHHOM paclpeleSMTENbHOM LIUTE JOIKEeH ObITh 000pYI0BaH, MO KpaiHei
Mepe, 3alIUTHBIMU YCTPOHCTBAMHU OT KOPOTKOTO 3aMBIKaHMS.

9.4.2 ABapuiiHBII TE€HEpaTOp B IEPHOJA CTOSHKHA CyIHA B TOPTy MOXKET OBITh HCIIONB30BaH IS
MUTaHUS HeaBapuHBIX ToTpeduTeneil (cMm. Take 2.2.6 wactu X «Mexannsmb»). [lpn 3ToM mHOMKHBI
OBITH BBITIOJTHEHBI CIIETYIOIINE YCIOBUS:

MPEyCMOTPEHO aBTOMAaTHYECKOE OTKJIIOUCHHE HeaBapuiiHbIX notpedutencit ot APIL mis mpenot-
BpALICHHUS NEPErpy3KH reHeparopa U oOecredeHus] MMTaHus aBapUHHBIX MOTpeOnTeNei;

MOBPEKACHUS JTIO0BIX LeNel yIpaBieHHs, 3allUThl U CUTHAINW3ALUN, IpeIHa3HaYEeHHbIX AT PadOThI
aBapUIHOIO TIeHepaTropa B IIEPHOA CTOSIHKM B IIOPTY, HE MOJDKHBI BIMATE Ha PabOTOCHOCOOHOCTH
OCHOBHBIX M aBapUHHBIX MCTOYHHUKOB DJIEKTPUUECKOI SHEPTHH;

NPEeAyCMOTPEHBI YCTPOICTBA ISl BHIOOPA PEKUMOB pabOThl aBAPHUIHOTO TEHEPATOPa C BO3MOKHOCTBIO
OBICTPOro MEPEKIIOYCHUS HA aBapUNHHBIN PEKHIM;

MPEeIyCMOTPEHO HAIW4YHe MHCTPYKIMH Ha OOPTY CyIHA O MPUBEACHHWH BCEX YCTPOWCTB yIPaBICHUS
(kJIamaHoB, MepeKIroYaTeieil 1 T. 11.) B MOJOKeHHe, oOecreunBaroliee He3aBUCUMYI0 paboTy aBapuiHHOTO
TeHepaTopa Ha XOAy CylHa, a Takke couepxaieid MH(opMannio o HeoOXOAWMBIX 3amacax TOIUIMBA, O
TIOJIO’KEHUHU TIEPEKITIoUaTeNsl pEKUMOB PaOOTHI (€CIIM OH NPEAyCMOTPEH), O TMOM0KEHUH BEHTHIISILIMOHHBIX
3aKpBITUN U T.1I.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI-77

9.4.3 Ykazannbie B 9.3.1 u 19.1.2 notpebutenu HOMKHBI MOTyYaTh MHTAaHUE TIO OTAENIBHBIM (huiepaM OT
IIMH aBapUHHOIO PACHpPEAETUTENBHOIO IIUTa, OOOPYIOBAaHHOIO COOTBETCTBYIOLIEH KOMMYTALMOHHOM M
3aIUTHOMN ammaparypoil. JlomyckaeTcss muranue ykazaHHbeiX B 9.3.1.2 — 9.3.1.6 m 19.1.2.1.2 — 19.1.2.1.6
MOTpeOuTeNeH ¢ MyNnbTa YIpaBieHHs CyITHOM, PACHOIOKEHHOTO B PYJIEBOM pyOKe M MOJTydYarolero NMUTaHue B
cooTseTcTBUH C 4.5.2.

9.4.4 [Ipu HaIMYUM [IEPEXOTHOTO UCTOYHUKA dHEPTUH Niepeunciennbie B 9.3.7 n 19.1.2.7 norpeburenu
JOJDKHBI 1ONy4yaTh NMUTAaHWE 4Yepe3 CIEeLUalbHBIM paclpeAeIMTeNbHBIN IIUT, Ha (uaepax KOTOPOro He
JIOJDKHBI YCTaHABIIMBATHCS BBIKITIOYATEIH.

9.5 ITYCKOBBIE YCTPOMCTBA ABAPUWHBIX JU3EJL-TEHEPATOPOB

9.5.1 B xauecTBe IMyCKOBBIX YCTPOWCTB aBAPUITHBIX AM3ENb-TEHEPATOPOB MOTYT MPUMEHSATHCS:

.1 aexTpuueckoe CTapTepHOE YCTPOHCTBO C COOCTBEHHOM aKKyMyJIATOpHOW OaTtapeeil M 3apsiaHBIM
YCTPONUCTBOM;

.2 cucTeMa CXXaToro Bo3ayxa ¢ COOCTBEHHBIM HE3aBHCHMBIM BO3LyXOXPaHHUTEIIEM;

.3 ruapaBiaMUecKas cucTeMa ITycKa;

.4 pydHBIE€ TIYCKOBBIE yCTPOWCTBA!

MyCKOBasl pyKOATKa JJIsl IPOBOPAUYMBAaHUS JBUTATEN BPYUYHYI0, HHEPLIMOHHOE ITyCKOBOE YCTPOMICTBO,
THAPABINYECKHAE aKKYMYISITOPBI, 3apsKaeMble BPYUYHYIO, ATPOHBI C TIOPOXOBBIM 3apsIOM.

9.5.2 Kakaplii aBapuiHBIN TU3eb-TeHepaTop ¢ aBTOMATHIECKUM ITyCKOM JOJKEH OBITh 00OpYIOBaH
ITyCKOBBIM YCTPOMCTBOM OZOOpPEHHOTO THIIA C 3aIlacOM JHEPTHH, JOCTATOYHBIM, MO KpalHeil mepe, A
TpeX IMOoCIeI0BaTeIbHBIX ITyCKOB. VICTOUHHK HAKOTUIEHHOM SHEPTHUH JIOJKEH OBITh 3alllMIIEH C TEM, YTOOBI
UCKJIFOUUTh KPUTHUYECKOE HCTOIIEHHE €ro CUCTEMON aBTOMAaTHUYECKOIO IyCKa, €CIHM He IMPEeTyCMOTPEHO
BTOpPOE HE3aBUCHMOE CPEICTBO I MycKa. JOMOMHHUTENBHO AOJKEH OBITh MPEAyCMOTPEH BTOPOIi
UCTOYHMK JHEPTUH Ul NPOM3BOACTBA JONOJHUTEIBHBIX TPEX IYyCKOoB B TedeHue 30 MuH, ecinu He
MpeaycMOTpeHo 3P QEeKTHBHOE PyYHOE IIyCKOBOE YCTPOMCTBO.

9.5.3 Ecnu aBTOMarM4ecKkuil NMycK aBapuUHHOTO [W3eNb-TeHeparopa He Tpebyercs, AOIyCKaeTcs
PYUYHOM IyCK OIHUM M3 ITyCKOBBIX YCTPOWCTB, yKa3aHHBIX B 9.5.1.4.

Ecnu py4HOl mycK SIBISIETCS] MPAKTUYECKH HEBO3MOXKHBIM, ITYCKOBBIE YCTPONCTBA JOJKHBI OTBEYATh
TpeboBaHUsIM 9.5.2.

9.5.4 Ilutanme 3apAmHBIX YCTPONCTB aKKyMYJISATOPHBIX OaTapell ¥ DIIEKTPUYECKHX IPUBOIOB
MEXaHU3MOB, 00€CIIEUHBAIOLINX ITyCKOBBIE CHCTEMBI CXKATOTO BO3AYyXa WJIM THUIPABIMYECKHUE CHUCTEMBI
3aIrycka aBapuiHOTO JU3eNb-TeHePaTopa, AOJKHO OCYIIECTBIIATHCS OT aBAPUHHOTO pacHpeAeTUTeIsHOIO
IIMTa M0 OTAENBHBIM (uaepam.

9.6 ABAPUMHO-IIPEJYIIPEJIUTEJIBHAS CUTHAJIU3ALIAA U 3AIIIATA IPUBOIHBIX
JIBUTATEJIEM ABAPUMHBIX JIU3EJIb-TEHEPATOPOB

9.6.1 [IpuBOmHEIC MTBHUTATENN aBapHUHBIX Mu3eab-reHeparopoB (AJIl) mommuocThI0 220 KBT 1 Oonee
JIOJTDKHBI OBITH 00OPYIOBaHBI 3alIUTHBIM YCTPOHCTBOM, OOECIIEUHMBAIOLINM OCTAHOBKY IBHTATENS TpPH
MIPEBBIICHUN JTOMYCTUMON YaCTOTHI BPAILICHUS.

9.6.2 B X010BOM pexHMe CyJHA BCE 3alIUTHBIE yCTPOUCTBA, EHCTBYIOIINE HA OCTAHOBKY IPUBOTHBIX
neurareneid A/, kpoMme 3alyThl OT MPEBbIMIEHHS JOITyCTUMOM YaCTOTHI BPAIEHHS, JTOJKHBI aBTOMATH-
Jeckn OmokmpoBarhes, ecnd AJIlT HaxomwTcs B pekWMe AUCTAHITMOHHOTO WA aBTOMAaTHYIECKOTO
ympasieHus. JlanHoe TpeOoBaHue pacmnpocTpansercs Ha Bce AJIT BHE 3aBHCHUMOCTH OT MOITHOCTH UX
MIPUBOJIHBIX JABUTATENICH.

9.6.3 B nmononHeHWe K AUCTAaHIIMOHHBIM CPEJCTBAM OTKJIIOUEHHUS MOJA4Yd TOIUIMBA JIOJKHBI OBITH
MIPEeLyCMOTPEHBI MECTHBIE CPEJCTBA ABAPUMHON OCTAaHOBKU MPUBOIHBIX ABurarenet A/II.
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9.6.4 J{ns npuBoaHbIx apurareneit AJII" momkHa OBITh NIPEyCMOTPEHA aBAPHITHO-TIPEYTIPEAUTEbHAS
CHUTHAJTA3AIHS TIPH:

YTEUKe TOILTUBA M3 TPYOOIIPOBOIOB BBHICOKOTO TaBJICHUS;

CHUXKCHUH JIABJICHUS CMAa30YHOTO Macja HIDKE MPEICIbHO TOYCTUMOTO;

MIPEBBILICHUH MIPEAETBHO AOMYCTUMON TEMIIEPATyPhl OXJIAKIAIONIEH BOABI WM OXJIaXIAIOIIET0 BO3MyXa.

9.6.5 /lns npuBomHBIX nBUTaTenedl MomHOcTh0 220 kBT u Oonee momxkHa OBITH JAOMOTHHTEIHHO
MIpeIyCMOTPEHa aBapUHHO-TIPEAYTIPEANTEIbHAS CUTHATN3AIINS TIPH:

MIPEBBIIEHUH TIPEICIBHO TOMYCTUMOHN TeMITepaTyphl CMa309HOTO Macia;

CHUKCHHH JIABJICHUS WU TIOTOKA OXJIAXKIAIOIICH BOABI HIDKE TPEETHHO JTOIMYCTUMOTO;

MPEBBIIEHUU JTOMYCTUMON YaCTOTHI BPAILICHUSI.

9.6.6 [{nst mpuBOAHBIX JBUTaTeNel MOITHOCTHIO Oonee 2250 kBTt mim ¢ auaMerpom nuinmHapa Oonee
300 MM nOomKHA OBITH JOTIOJIHATEIRHO MIPEIYCMOTPEHA aBapUHHO-TIPEAYIIPEAUTETbHAS CUTHAH3AITUS TIPH
MIPEBBIMIEHUN KOHIIEHTPAITMN MACIITHOTO TyMaHa B KapTepe.

9.6.7 Cucrtema aBapHilHO-IpEAYNPEANUTENHHON CUTHAIM3AIMN JOJDKHA OTBEYaTh TPEOOBAHUSM,
n310KeHHBIM B 2.4.1 yactu XV «ABTOMaTU3ALIUANY.

9.6.8 JlomkHBI OBITH TPETYCMOTPEHBI O00OOMIEHHBIC (CTPYIITHPOBAHHBIE) aBapUHHO-TIPEAYIIPEIH-
TeJIbHBIC CHTHAJIbI HA XOJI0BOM MOCTHKE.

9.6.9 B 3aBucMMOCTH OT MOIIIHOCTH MPUBOJHBIX JBUTATENEH MODKHA OBITH MPEAYCMOTPEHA MECTHAs
(pacnonoxxeHHast B oqHoM romenieHnn ¢ AJIlN), He3aBuCHUMas OT CHCTEM aBapUIHO-TIPEAYTIPEAUTEIBHOM
CUTHAJIM3ALMK U 3aI0UThl, HHIUKALMS MapaMeTpoOB, NEPEUUCICHHBIX B 9.6.4 — 9.6.6.

9.7 ACTOYHUKHU BECIIEPEEOMHOI'O IMMUTAHMS (UBIT)

9.7.1 Ucrounuku Oecriepedoitnoro nuranus (MBI1) B momomHeHue k TpeOOBaHUSIM, H3I0KESHHBIM
HIDKE, TOJDKHBI OTBeYaTh TpeOoBaHmsAM crtaHmapra MOK 62040 u mpuMEHHMBIM TPeOOBAaHUSAM HAIIHO-
HaJbHBIX CTaHJAPTOB.

9.7.2 UBII, orBeyaromye HaCTOSIIUM TPeOOBAHUSAM, MOTYT NIPHUMEHATHCS B KaYECTBE aBapUHBIX HIIN
MEPEXOAHBIX UCTOYHHUKOB AJIEKTPUUECKON SHEpruu, TpeOyeMbIx HacToduield yacteto [paBui.

9.7.3 Boeibop tuna WBIl momkeH ompenensatscsi TpeOOBAaHMAMH K OOECIIEUEHHIO 3JIEKTPUYECKOTO
MUTAHWS MOJKII0YaEMON HArpy3KH.

9.7.4 UBII nomxub! OBITH 000pymOBaHBI OaliacoM, KOTOPBIH oOecreunBaeT MUTAHWE HArPy3KH OT
CETU B CJly4ae BbIXOJA U3 CTPOs MHBEPTOPA.

9.7.5 Hns xaxnoro UBII nomkHa OBITH MpeoyCMOTPEHA CBETOBAsI M 3BYKOBasi CUT'HAJIH3ALIU:

.1 HeUcnpaBHOCTH MUTAHUS CO CTOPOHBI HAIPy3KHU;

.2 3aMBIKaHHE HA KOPILYC;

.3 cpabarsiBaHNE YCTPOWCTBA 3AIUTHI aKKyMYIISITOpHON OaTapewu;

4 akkyMynsTopHas O6arapes paspsKaercs;

.5 nutanue Harpys3ku depe3 Oaitnac jis nocrosHHo noakiaroueHHbIX WBIT k cetn.

9.7.6 TpeboBanus no pasmerieHuto VBI1 nomxHbl ObITH aHATOTHYHBI TPEOOBAHUAM MO pa3MELICHUIO
aBapUHHOIO WJIN MEPEXOJHOIO HCTOYHHKOB JJIEKTPUUECKON SHEPIHH.

9.7.7 UBII ¢ akKyMyJIATOPHBEIMH OaTapesMy 3aKpBITOTO THIIA JOIYCKAeTCsS YCTAaHABIMBATH B JIFOOOM
MOMEILECHUH, KPOME KHJIBIX, IPH yCIOBUHM 00ECIIeUeHHs JOCTATOYHOW BEHTUISALUHN B TIOMELICHUH.

9.7.8 UBII nomxken monnepKuBaTh HOMUHAJIBHOE HANpSKEHHE M YacTOTy Ha CTOPOHE HAarpy3Kku B
TEUCHHE BCEI0 BPEMEHH, HEOOXOOMMOIO Ul IUTAaHHUS HOAKIIOUCHHBIX OTPEOUTENEH.

9.7.9 Momnuocts Bempsimutenss MBIl momwkHa OBITH TOCTATOYHOM JUIS MTOMIEPKaHUS HOMHUHAIBHOTO
HalpsDKEHUsT M 4acTOThl HAa HAarpyske, II0CI€ BOCCTAaHOBJICHUS HANPSIKEHUS B CETH MHUTAHUSA, C
OJTHOBPEMEHHOI 3apsAAKON aKKyMYJIATOPHOM 6arapen MakCUMaJIbHO BO3MOXKHBIM 3apsAAHBIM TOKOM.

9.7.10 PexxuM YCKOpPEHHOH 3apsakd akKyMymaTopHbIX Oatapeid MBIl makcuMalbHO BO3MOXKHBIM
3apsiTHBIM TOKOM JIOJDKCH HMMETh OJOKHMPOBKY C BEHTHISLMEH ITOMEILEHHS, B KOTOPOM YCTAHOBJICHBI
akkymynaTtopHsie Oatapeu MBI
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10 SJIEKTPUYECKHUE MAIINHbI

10.1 OBIIUE IMOJIOXKEHUA

10.1.1 Marepuansl BajJoB I'peOHBIX JBHTATENICH, TeHEpaTopoB U My(T, BCTPOCHHBIX B BaJOIPOBO,
JOTDKHBI oTBedath TpeboBanmsam 3.7 gactu XIII «Marepuans.

10.1.2 I'enepaTopsl IEpeMEHHOTO TOKa BMECTE C CHCTEMaMH aBTOMaTHYECKOTO PETYJIMPOBaHUs HaIIps-
JKEHMS JOJDKHBI TIOAIEPKUBATh TOK HE MEHEE TPEXKPATHOIO HOMHHAJIBHOTO B TE€UEHHE 2 C B YCTAaHOBMB-
ieMcs peXUMe KOPOTKOTO 3aMBIKaHHUS.

10.1.3 I'eneparopsl IrpeOHBIX IEKTPUUECKUX YCTAaHOBOK U I'pEOHBIC JIEKTPUYECKUE ABUTATENH, A B
000CHOBaHHBIX CITydasX M APYTHE MAIIWHBI TOJDKHBI UMETh 000TPEB [T TIOAEPKAHHS TEMITEPaTyphI 110
KpaitHeil Mepe Ha 3° BBIIIC TEMIIEPaTyphl OKPYKAIOIIETO BO3AyXa.

10.1.4 Banorenepatopsl, BMOHTUPOBAaHHBIE B BaJOMNPOBOJ IJABHOM MEXaHMUYECKOM YCTaHOBKH,
JOJDKHBI IMETh Pa3beMHBIE CTATOPHI M MOJIINIHUKOBBIE IIWUTHI, €CIH PACHOJIOKECHNE Balla MCKIFOYAeT
BO3MOXXHOCTH CMEIIEHHS CTaTopa B HAIIPABIEHHUH Bajla OT poTopa. Takue BaloreHepaTopsl TOKHBI HMETh
BO3/YIIHBIN 3a30p, UCKIIOYAIOIINKA MeXaHHYeCKoe KacaHHe pOoTopa M craropa Ipu Haubojee Hebiaro-
MPUATHBIX YCIOBHSX 3KCILTyaTalllu.

10.1.5 PoTtops! u sSKOpsl SIEKTPUIECKUX MAIIWH NEPEMEHHOIO M IMOCTOSHHOIO TOKA JOJKHBI BBIIEP-
JKUBaTh B Te€UeHHE 2 MUH Oe3 MOBPEKACHUS M OCTATOYHBIX NeOpPMAIMi CIEAYIOIIYI0 MOBBIICHHYIO
YacTOTY BpAIICHUS:

.1 TeHeparopbl, BpamamNEecs Mpeodpa3oBareliy, 3JeKTpuueckue MypTel u Topmo3a — 120 %
HOMUHAIBHOW YacTOTBl BpallleHWsl, [0 KpaliHed mepe Ha 3 % Bbllie HauOONBbIIEH YacTOTHI BpAILECHUS,
BO3HUKAIOLIEH MPH MEPEXOAHOM IIPOLIECCE;

.2 JJIEKTpUYECKUE ABHUIaTeNIM C IOCIeN0BaTelIbHBIM BO30ykaeHueM — 120 % HanOombliel nomyc-
THMOW YaCTOTHI BpaIlleHHs, yKa3aHHOW Ha (upMeHHOU Tabimuke, ogHako He MeHee 150 % HomMuHATBHON
YacTOThI BpallleHUs;

.3 Bce ocTajbHbIE 3JEKTPUYECKHE [IBUTATelIH, KpOME yKa3aHHBIX Bbiie, — 120 % nHambonbiueii
9acTOThI BPAILIEHUS] HAa XOJIOCTOM XOIY.

10.1.6 Ecnn MammHa CKOHCTPYHpPOBaHAa TaKMM 00pa3oM, YTO IOCJIE YCTAHOBKU HA CY[JHE €€ HIDKHII
4acTh OyJeT HaXOJUThCA HIDKE HACTHIIA, TO 3a00p BO3yXa /Ul €€ BeHTWIIANNHN He JOJKEH MPON3BOAUTHCS
B HIDKHEH 4acTH MAaIlWHBI.

10.1.7 [Ins mammH, npeJHa3HAuYEHHBIX Ui YCTAaHOBKM Ha OTKPBITOW maiayOe, HE PEKOMEHIyeTcCs
MIPUMEHEHNE BEHTHIATOPOB HAPY)KHOTO OXJIAXKICHUS.

10.1.8 MoOWHOCTh 3JIEKTPOABUTATENICH, MOJYYAIOIIUX MOUTAHUE OT MCTOYHHUKA HIIEKTPUUECKOU
SHEpPrHuH, HEe OTBedaronero Tpebosanusm 2.2.1.3, momxHa OBITh pacCYUTaHA C YYETOM JOIOTHUTEIHHOTO
HarpeBa OT BBICIINX TaPMOHHUYECKHUX COCTABISIOIIHX.

10.2 KOHTAKTHBIE KOJIbIA, KOJUVIEKTOPBI U IETKU

10.2.1 DnexTpuuecKue MalIMHBI MOCTOSHHOTO TOKa, NpeAHA3HA4YCHHBIC AJsl MPHBOJAA TPeOHBIX
YCTaHOBOK, W AJIEKTPUYECKUE MAIIMHBI MOCTOSIHHOTO Toka MOITHOCTRIO 200 kBT 1 Oosee nomKHBI UMETh
CMOTpPOBEIE OKHA, 00€CTIEYNBAIOIINE BOZMOXKHOCTh HAOIIONEHUS 32 COCTOSHIEM KOJIEKTOPA U MIETOK 0e3
JIEMOHTa)Ka KPHIIIIEK.

10.2.2 JlomycTrMasi BETUYMHA U3HOCA KOJUICKTOPHBIX TUIACTHH WM KOHTAKTHBIX KOJICI TOJDKHA OBITH
yKa3aHa Ha HX TOPIEBOM CTOpPOHE. DTy BEIMYMHY CclieAyeT npuHuMmarb He MeHee 20 % BBICOTHI
KOJUIEKTOPOB MJIM KOHTaKTHBIX KOJIEI.

10.2.3 Jlns sxopeit Maccoit 6oee 1000 kr moipkHA OBITH HPETYCMOTPEHA BO3MOXKHOCTH OOpabOTKH
KOJUTeKTOpa 0e3 BBIEMKH SKOPS M3 MAaIlfHbI.
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10.2.4 OTBOI TOKA OT INETKU JOJDKEH MPOM3BOIUTHCS TMOKUM MEIHBIM MPOBOAOM. Mcmons3oBaHue
MIPYXKUH IIETKOAEPKATENSI ISl OTBOMA TOKA HE JIOITyCKaeTC .

10.2.5 IlomoxeHrE IMETOK B DJIEKTPUUCCKUX MAITMHAX IOCTOSHHOTO TOKAa JODKHO OBITh YETKO H
HaJIEeKHO 0003HAYCHO.

10.2.6 KonekTopHbIe MalllMHbI JJOJDKHBL Pab0TaTh MPaKTHYSCKU 0€3 UCKPSHUS NPH JIF000 HArpy3Ke B
mpejeNiaXx OT XOJIOCTOro X0/a 10 HOMUHANBHOH. [Ipu TpeOyeMbIX meperpys3kax, peBepCUpOBaHUH H ITYCKE
MAaIIiH HE TOJDKHO IOSBIIATHCS UCKPEHUE B TAKOW CTETICHH, YTOOBI BOSHUKAIIA TIOBPEKICHHS IIETOK WITH
KOJIJICKTOPOB.

10.3 MOJIUITHUKHN

10.3.1 KoHCTpYKITHS MTOANTUITHUKOB JOJDKHA HCKITFOYaTh BO3MOXKHOCTEL Pa30OpBI3TUBAHUS W TPOTCKa-
HUS Macjia BAOJh Bajla U IMPOHUKHOBEHHE €ro Ha OOMOTKH MAIIMHBI WM HAa YaCTH, HAXOISIIIMECS IO
HaMpPsDKCHUEM.

10.3.2 Koprryca TOIIMUITHAKOB CKOJIBKEHHS JTOJDKHBI CHAOKATHCS OTBEPCTHEM IS CIIMBAa M30BITOY-
HOTO KOJIMYECTBA Maciia U KPBIIIKOW B BEpXHEH 4acTH KOpITyca, a Ha MammHax momrHocteio 100 kB-A n
Oomee TOMMKHBI YCTAHABIUBATHCS YKA3aTEH YPOBHS Macia.

10.3.3 Cucrtema cMa3ku TOJ] TABJICHUEM JIOJDKHA CHA0XKAaThCsl YCTPOHUCTBOM JIJISl KOHTPOJIS IaBICHHS
Macja, MOCTYMAOIIEr0 B MOJIIMITHUK.

10.3.4 i MamuH TrpeOHOM SIEKTPHUSCKON YCTAaHOBKH, a B OOOCHOBAHHBIX CIIyJasX TaKXKe IS
JIPYTUX MAIWH, CIEAYeT MPUHUMATh MEPHI, MPEIMATCTBYIONINE MPOTEKAHUIO OIY>KIAIONTIX TOKOB Hepes
MOJIIUITHUKY CKOJIBXKEHUS.

10.3.5 IloamMIHUKK TeHepaTopoB, MPUBOAMMBIX B JEHCTBHE PEMHSAMH WM LEMSMU OT IJIAaBHOM
MEXaHUYECKOW YCTAaHOBKH CY[IHA, JOJKHBI OBITH CIPOEKTUPOBAHBI C YYETOM BO3JEHCTBUS MONEPEYHBIX
CHII.

10.4 JATYUKHU TEMIIEPATYPbI

10.4.1 Cratopbl 3JEKTPUUYECKUX MAIIWH MEPEeMEHHOro Toka MOUIHOCThIO cBbimie 5000 kBT mmm ¢
oceBoW AnuMHOW akTHUBHOW cramu Oomee 1000 MM mOmKHBI CHaOXaThCs NAaTYNKAMHU TEMIIEPATYPHI,
PAacIoJIOKEHHBIMH B TEX MECTaX MalIWHBI, Te MOYKHO OXHJIATh HanOoJiee BEICOKHE TEMITEPATypPH.

10.4.2 B snexkTpuueckux IBUTaTeNsiX C KPaTKOBPEMEHHBIMH WM TIOBTOPHO KpPaTKOBPEMEHHBIMU
pexxuMamMu paboThl PEKOMEHIYETCsl YCTaHABINBATh BCTPOCHHBIC TaTYNKHA TEMIIEPATypPHI.

10.4.3 B nyieKTpHUYECKUX IBUTATENSAX MPUBOAA Opaimmiiell peKOMEHAYeTCsl MPUMEHATh 3allluTy OT
MEeperpy30K B BHIE BCTPOCHHBIX MTAaTYUKOB TEMIIEPATypbl, MOAOOPaHHBIX TaKWUM O00pa3oM, YTOOBI
YCTPOMCTBO 3aIIUTHI OTKJIIOYANO JIEKTPHUSCKUN JBUTATENb MPH MPEBBIIICHUHA TEMIEPaTyphl, TOMYCTH-
MOH U1 pUMEHsIeMO# n3oisinuu, Oosnee yem Ha 30 %.

BriBoABI OT AATYMKOB JOJKHBI PACIIONAraThCsl B JIETKOAOCTYITHOM MECTE.

10.5 HEPETPY3KA

10.5.1 I'eneparopsl HOIKHBI OBITH TaKOH KOHCTPYKLWH, YTOOBI TIOCJE HAarpeBa 10 YCTAaHOBUBIIEHCS
TEeMIepaTypbl, COOTBETCTBYIOIIEH HOMHHAIBHOM Harpy3Kke, OHU MOTJIH BBIAEPKUBATH TIEPETPY3KY MO TOKY
B cooTBeTcTBUHU ¢ Tabm. 10.5.1.

10.5.2 DnexTpuuecKre ABUTaTeNd JOJKHBI OBITh TAKOH KOHCTPYKIMH, YTOObI OHH MOIJIH Pa3BHBAThH
0e3 OCTaHOBKM WM BHE3AITHOTO M3MEHCHUS YacTOTHI BpAIlleHWs yBEIUYCHHBIC MOMCHTHI, YKa3aHHEIC B
tabm. 10.5.2.
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Tabnuma 10.5.1
Tun reHeparopa ITeperpy3ka o Toky, % TIponosKUTENBHOCTD NEPErpys3KH, ¢
ITepemenHOrO TOKa 50 120
IocTostHHOrO TOKA 50 15
Tabunuma 10.5.2
Ne Tun nBurarens IIpeBbliieHne MO TIponomkuTenbHOCTD VYcnoBus UCHIBITAHUS
/o BpaIaomeMy MOMeHTY, %o neperpysKu, ¢
1 | CuHXpoHHBIE, a TaKxKe KOPOTKO3AMKHY- 50 15 YacroTa, HamNpsHkeHHE U BO30OYXKACHHE
Thle C ITyCKOBBIM TOKOM He MeHee 4,5 JOJDKHBI yAEePKUBAThCSI Ha YPOBHE
HOMUHAJBHOTO TOKA HOMUHAIILHBIX
2 | ACHHXPOHHBIE IS HENPEpPHIBHOW U 60 15 YacToTa n HanpspKEHUE TOJDKHBI YACPKHU-
HOBTOPHO-KPaTKOBPEMEHHOI paboThl BaThCsl HA yPOBHE HOMMHAJIBHBIX
3 | YkazaHHBIE B II. 2, HO JUIS KPaTKOBPEMEH- 100 15 To xe
HOU paboTHI ¢ NEPEMEHHOI Harpy3Koi
4 | IlocrostHHOTO TOKa 50 15 HanpspkeHne N0KHO ynep:KUBaTbCs Ha
YPOBHE HOMUHAIIBHOTO

10.5.3 [Ins rpeOHBIX DIEKTPUUECKUX IBUTATENICd TapaMeTphl IO TMPEBBIIICHUIO BPAIIAIOIIETO
MOMEHTa U MPOJOKUTEILHOCTH MEPErpy3KU OMPENEIIIOTCS MPOSKTAHTOM Cy[JHA C YYETOM HM3MEHEHMIA
Harpy30k ['DY npu MaHeBpUPOBaHUHU, XOJI€ B MOPE, B TOM YHUCIIE MIPH TSDKEJIBIX MOTOAHBIX YCIOBUAX U T.I.

10.6 TEHEPATOPBI IEPEMEHHOI'O TOKA

10.6.1 O6mue TpedoBanms.

10.6.1.1 Kaxnaplii TeHepaTOp NMEPEMEHHOTO TOKA JOJKEH HUMETh OTACIbHYI0 HE3aBUCHMYIO CHUCTEMY
AaBTOMATHYECKOTO PETYIMPOBAHUS HANPSHKEHUS.

10.6.1.2 T'eHepaTopsl EPEeMEHHOTO TOKA JIOJDKHBI 00JIa1aTh JOCTATOUHBIM PE3EPBOM BO30YKICHUS IS
MOJAJIEPKaHUSI B TEUYEHHE 2 MUH HOMHUHAJIBHOTO HampsbKeHHs ¢ ToyHocThio 10 % mpu meperpyske
reHeparopa TOKoM, paBHbIM 150 % HoMmuHanBbHOTO, M KoddduimenTe MouHocTH, paBHOM 0,6.

10.6.1.3 3anuTsl TEHEPATOPOB MTEPEMEHHOTO TOKA TOJKHBI OTBEUaTh TpeOOBaHUAM 8.2.

10.6.2 PeryniupoBanue HanpsiKeHMsI.

10.6.2.1 I'eneparopsl IEpeMEHHOTO TOKa TOJKHBI UMETh CHCTEMBI aBTOMAaTHYECKOTO PETYIHNPOBAHUS
HanpsoKkeHus, o0ecneunBaOIne MOAAepKaHue HampspkeHuss B npexaenax +2,5 % (aBapuiiHbie
reHepatopel — +3,5 %) OT HOMUHAJIBHOTO TNPH M3MEHEHHU HArpy3KHM OT HYINS 0 HOMHHAJIBHOW NpU
HOMHUHAJBHOM Kod(duuuente MomHocTH. IIpm 3TOoM wacToTa BpalleHus NODKHA OBITH B Ipelenax,
ykazaHHbIX B 2.11.3 gactu IX «MexaHU3MBD».

10.6.2.2 BHe3amHOe WM3MEHEHHME CHMMETPHYHOI Harpy3Kd reHeparopa, paboTaroliero Nnpd HOMH-
HAJIbHOM YacTOTe BpallleHWs M HOMHHAILHOM HANpsDKEHHWH, TP UMEIOLIMXCS TOKe M Koddduumente
MOIIHOCTH, HE JOJDKHO BBI3BIBATh CHM)KEHHS HampspkeHus Huke 85 % u moseimenus Boime 120 % ot
HOMHHAJIBHOTO 3HaueHud. [lociae okoHUaHMS MEepexOIHbBIX MPOLECCOB HANPSHKEHHE I'€HEpaTopa AOJDKHO
BOCCTaHABIMBAThCA B TeUeHUe He Oonee 1,5 ¢ ¢ OTKIOHEHHEM OT HOMHHAJIBHOIO 3HAUCHUS B MpPEAenax
+3 %. 11 aBapuiHBIX arperaroB 3TH 3HAYCHUS MOTYT OBITh yBEJIMYEHBHI 110 BPEMEHH 10 5 C U 1O
HanpspkeHuto 10 +4 % HOMHMHAJIBHOTO.

Ilpy OTCYTCTBMM TOYHBIX JaHHBIX O MaKCHUMaJbHOM BHE3allHOW Harpyske, BKIIOYaeMOH mpu
WMEIOIIeNCsl Harpy3Ke reHeparopa, MOKHO NMPUMEHATh Harpy3Ky BennmdnHoN 60 % HOMHHAIBHOTO TOKA
¢ ko3 dunuenroM MomuocTH 0,4 ¥ MEHee, BKIIIOYAEMOM MPH XOJIOCTOM XOJI€ U TIOTOM BBIKITFOYaeMOU.
[Tpu 3TOM "acTOTa BpalleHus A0JKHA OBITh B Iipesenax, oroBopeHHbIX B 2.11.3 wactu IX «MexaHU3MBI».

10.6.2.3 Jns reHepaTopoB NEPEMEHHOTO TOKA OTKJIOHEHHE OT CHHYCOMIAIBHON (OpMBI HaNpsKEHUS
HE JOJDKHO OBITH Oosee 5 % OT MUKOBOTO 3HAYEHHUSI €r0 OCHOBHOI IapMOHMYECKOH COCTaBIISIOIICH.
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10.7 TEHEPATOPBI TIOCTOAHHOI'O TOKA

10.7.1 O6mue TpedoBanms.

10.7.1.1 TenepaTopbl MOCTOSHHOTO TOKA CMEIIAHHOTO BO30Y>KACHUS M TeHEPAaTOPhI MOCTOSTHHOTO TOKa
C TapaJIeNIbHBIM BO30YKIEHHEM J0JDKHBI UMETh aBTOMAaTHYECKUE CUCTEMBI PETYJIMPOBAHNUS HAMPSKSHUSI.

10.7.1.2 3amuTa reHepaTopoB MOCTOSHHOTO TOKa MOJDKHA OTBEYATh TPeOOBAHMAM 8.2.

10.7.2 PeryiiupoBaHue HANPSLKEHUsI.

10.7.2.1 Perynsaropbl HampspKeHHS TE€HEPAaTOPOB IOCTOSHHOTO TOKA CMEIIAHHOTO BO30YKICHUS
JIOJDKHBI 00€CIIeurBaTh B XOJIOMHOM COCTOSIHUM BO3MOXKHOCTH ITOHIDKEHUS HAMIPSDKEHHS XOJIOCTOTO XO0/1a
He MeHee yeM Ha 10 % Hrbke HOMHHAIBHOTO HAIPSDKEHHs TEHepaTopa ¢ YYeTOM YBEIWYCHHS YaCTOTHI
BpallleH!s] Ha XOJIOCTOM XOIy.

10.7.2.2 PyuHble perynasTopbl HANpsOKEHUS IOJDKHBI OBITh W3TOTOBJIEHBI TakUM 0Opa3oM, YTOOBI
MOBOPOT UX OPTaHOB YIPABJICHHUS IO YAaCOBOM CTpeNke BBHI3BIBAN MOBBIIIEHUE HATPSKEHHUS.

10.7.2.3 Perynsatopsl HampspDKeHHsS OJIs TE€HEPAaTOPOB IOCTOSHHOTO TOKa C MapajiedbHBIM BO3-
Oy XIeHHEeM OJDKHBI OBITh M3TOTOBJICHBI TaKUM 00pa3oM, YTOOBI NMPH CHATHH BO30YKIECHUS OOMOTKA
BO30YKJICHHS 3aMbIKAJIACh Ha Pa3pATHBIA KOHTYD.

10.7.2.4 T'enepaTopsl MOCTOSIHHOTO TOKAa CMEIIAHHOTO BO30Y)KIEHHUS IOJKHBI UMETh HE3aBUCHUMBIC
YCTPOMCTBA ISl PErYIMPOBAHUS HAIPSDKEHHUS ¢ TOYHOCTHIO 10 + 1 % JUIs reHepaTopoB MOIIHOCTBIO JI0
100 kBt u nmo =+0,5 % nns reneparopoB momHocThi0 Bbimie 100 kBT. YkazaHHble mnpenens
PETyANPOBaHUS OJDKHBI TOAIEPKUBATECS B XOJOAHOM M HArpeTOM COCTOSHUH, a TakKe MpH J000H
Harpy3ke B Ipefesax padodnx Harpy30K reHepaTopoB.

10.7.2.5 ArperaTbl MOCTOSHHOTO TOKa C T€HEpAaTOpaMH CMEIIaHHOTO BO30YXKIACHHS JOJKHBI UMETh
TaKHe BHEIIHUE XapaKTCPUCTUKU, YTOOBI HAIPSDKEHUE HArpeToro IeHeparopa, YCTaHOBICHHOE Ha
HOMHUHAJBHYIO BEJIMYMHY C TOYHOCTBIO 10 +1 % mpu 20 % Harpy3ke He H3MEHSUIOCH NPU IOJIHOM
Harpyske Oomnee ueM Ha + 1,5 % s rereparopoB MomrHoOcTEI0 50 KBT 1 Gonee, a Taxke Oonee 4yem Ha
+2,5 % nst TeHepaTopoB MEHBINEH MOIIHOCTH.

Wsmenenune Hanpspkenus Mexay 20 u 100 % HOMUHaNBHOW HArpy3Kd TIeHeparopa CMEIIaHHOTO
BO30YXKJICHHS HE JTOJDKHO MPEBBINIATH CISAYIONIMX BEJIUYMH:

.1 +3 % nns rereparopoB MomrHOCcThI0 50 KBT 1 Oonee;

.2 +4 % nis reHepaTopoB MOITHOCTRIO Oonee 15 kBT, HO MeHee 50 kBT;

3 +5 % nns rereparopoB MomtHOCTRIO 15 kBT 1 Menee.

10.7.2.6 Arperathl IOCTOSIHHOTO TOKa C T€HEPATOpaMHU MapauIeILHOT0 BO30YXACHUS JOHKHBI HMETh
TaKWe BHEIIHWE XapaKTCPUCTUKU TEHEPATOPOB U aBTOMATHUSCKHUE PErYJIATOPBI HAMPSKCHUS, YTOOBI TIPU
W3MEHEHHH HArpy3KH OT XOJIOCTOTO XO/a A0 HOMUHAIBHOW HANpsHKEHUE MOANEPKUBAIOCH C TOYHOCTHIO
+2,5 % HOMHMHAJILHOIO.

10.8 JIEKTPOMATHHUTHBIE TOPMO3A

10.8.1 CpabareiBaHue TOpMO3a (3aTOPMaXMBAaHUE) HOJDKHO IIPOUCXOAUTH IPH HCUYE3HOBEHUH
HalpsDKEHUS Ha KaTyIlIKe TOPMO3a.

10.8.2 Tlonmxenue HanpspkeHus Ha 30 % OT HOMHHAJIBHOTO MPU HATPETOM COCTOSIHUH TOPMO3a He
JOJDKHO BBI3BIBAaTh 3aTOPMaKUBAHUS.

10.8.3 DnexkTpoMarHUTHBIE TOPMO3a JOJDKHBI JOIMYCKaTh BOSMOXXHOCTh PYYHOI'O PacTOPMAKMBaHMS.

10.8.4 DiekTpoMarHuTHBIE TOPMO3a JIOJDKHBI HMETh, 10 KpaifHel Mepe, /1Be HAKUMHBIE TPYKUHBI.

10.8.5 OOMOTKH MapaiensHOr0 BO30YKACHHUS 3JEKTPOMAarHUTHOTO TOPMO3a CO CMEIIAHHBIM BO3-
Oy’>KZAEeHUEM JOJDKHBI OBITH TAKMMHU, YTOOBI OHM MOIVIM YIEpKaTh TOPMO3 B PACTOPMOYKEHHOM COCTOSIHUH
Jake TOrza, KOTaa depe3 Mociel0oBaTeIbHyI0 0OMOTKY HE MPOTEKAET TOK.
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10.8.6 O6MOTKM IapauIeIbHOTO BO30YXKICHUS! TOPMO30B JOJDKHBI OBITH H3TOTOBJICHBI HIIH 3AIHIICHBI
TaKUM 00pa3oM, YTOOBI OHM HE MOTJIM TTOBPEXIATHCS PH MEPEHANPSDKEHUSX, BOSHUKAIOIINX BO BPEMsI MX
BBIKITIOUEHHS (cM. Takxke 5.4.3).

10.9 ACHHXPOHHBIE JIEKTPOJIBUT'ATEJIN, INTAEMBIE OT ITOJTYITPOBOAHUKOBBIX
MPEOBPA3OBATEJIE YACTOTBI (ITIPEOBPA3OBATEJIM YACTOTHI)

10.9.1 AcuHXpOHHBIE NIEKTPOABHUraTENH, MUTaEMbIe OT Ipeodpa3zoBaTeineld YacTOThl, JOJDKHBI UMETh
pe3epB MOIIHOCTH, ISl MHPEOTBPALIEHHs] IEeperpeBa, BHI3BAHHOTO HECHHYCOMAAIBHOCTBIO KPHBOU
HaNpPsLKCHUS.

10.9.2 O6MOTKH cTaTopa aCHHXPOHHBIX 3JICKTpoABUTaTeIeH MomHOoCThIO 10 100 kBT, mutaemele ot
mpeoOpa3oBaresi YacTOTHI, JMOJKHBI OBITH JBYXCIOWHBIMH WM ONHOCIOWHBIMH C PaBHOW JITHHOW
IIPOBOJHUKOB € YCHJIEHHOW m3omsuueit knacca F nam H.

10.9.3 [Ins cHwKeHHs TepeHaNpsHKeHUH B CTaTOPHBIX OOMOTKaX aCHMHXPOHHOTO AJIEKTPOJBHTATEII,
MMATAEMOTO OT Mpeodpa3oBaTells YaCTOTHI ¢ IMMHPOTHO-UMITYJIbCHON Monymsimuedt (LILHMM) cremnyert:

.1 mpuMeHsITh coeauHeHme (Pa3 0OMOTOK CTaTopa B 3BE31Y;

.2 ONTUMAIBHO MOAOWPATh MOJNHBIE CONPOTHUBIICHHS OOMOTKH CTAaTOpa 3JEKTPOIBUTATENs U KaOeus
MEXKIY 3JEKTpoIBUTaTeNeM U MpeoOpa3oBaresieM 4acTOThI;

.3 uCnonp30BaTh ANTOPUTM YIPABICHUS MpeoOpa3oBareieM 4YacTOThI, OTPAaHUYMBAIONIMA MUHU-
MaJbHOE 3HAYEHUE IIUTENBHOCTH UMIIYJIbCAa U Nay3bl MEXIY HUMITYJIbCAMH.
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11 TPAHC®OPMATOPDBI

11.1 OBIIME MMOJOXEHUSA

11.1.1 TpebGoBaHusA HACTOSIIETO pasena PACIPOCTPAHIIOTCS Ha TpaHC(HOPMATOPHI, TEPECUHCICHHBIC
B 3.3.

JlononuuTensHble TpeOOBaHUs Ui TpaHcPopMmaropoB Ha HampspkeHue cBbimie 1000 B u3noskeHs
B 18.4.

11.1.2 Ha cynax mOMKHBI IPUMEHSTBCS CyXHE TPpaHC(HOpMaTOpHI.

11.1.3 OOMoTkH TpaHCHOPMATOPOB LIS TEPBUYHBIX M BTOPHUYHBIX HANPSHKEHUH MTOIDKHBI OBITH
ANEKTPUUYECKU Pa3/IeIICHBI.

11.2 MEPEI'PY3KA, UIBMEHEHUWE HANIPSI')KEHUS U ITAPAJUIEJIBHAST PABOTA

11.2.1 Tpanchopmatopsl AOMKHBI BbLIepkHBaTh 10 % meperpy3kn B TeueHme | 4, a Takke
50 % meperpy3ku B TEYCHUE 5 MUH.

11.2.2 V3MeHeHMEe HaPsHKEHUS B IPeieaxX MEXAY XOJIOCThIM XOJIOM U HOMUHAJIBHOW HAarpy3Kol mpu
aKTUBHOW Harpyske He JOJDKHO IpeBHImaTh 5 % A TpaHcOopMaTopoB MOITHOCTHIO 110 6,3 KB-A Ha dazy
u 2,5 % — ans tpaHchopMaTopoB OONBIIEH MOIITHOCTH.

11.2.3 Tpaucdhopmaropsl, peaHA3HAYCHHBIE ISl TApaUIeTFHON pabOThI, TOMKHBI UMETh OJTMHAKOBBIC
TPyNIbl COEAMHEHHs] OOMOTOK, OIWHAKOBbIC KO3()(UUUEHTH TpaHCHOpPMALUMU, a MX HANPSHKCHUS
KOPOTKOTO 3aMBIKaHHS JOJKHBI OBITh TAKMMH, YTOOBI Harpy3Ka Jro00ro TpanchopmMaropa He OTKIOHSUIACH
OT BEJINYMHBI, COOTBETCTBYIOILIEH MPONOPLNOHAIBHON JOIU MOIIHOCTH Ka)KI0ro TpaHcdopmaropa, 6oinee
geM Ha 10 % HOMHHAJIIBEHOTO TOKa JaHHOTO TpaHCchopmaropa.

11.2.4 HomuHaIbHBIE MOIIHOCTH TPaHC(POPMATOPOB, MpeIHA3HAYCHHBIX JJIs HapajlieIbHOW padoThI,
He JIOJDKHBI OTAMYaThes APYT OT Apyra Oojee 4eM B 2 pasa.
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12 CWJIOBBIE MOJYITPOBOJJHUKOBBIE YCTPOMCTBA

12.1 OBIIUE IMOJIOXKEHUA

12.1.1 B cwioBBIX MOJYIPOBOJHUKOBBIX YCTPONCTBAX JOJIKHBI IMPUMEHATHCS IOJYIMPOBOJIHUKOBHIE
3JIEMEHTHI KPEMHHEBOTO THITA.

12.1.2 Jlns mpenoTBpalieHus oOpa3oBaHUs KOHAEHCATa yCTPONCTBA C MOIYIIPOBOJHUKOBBIMH IPH-
Oopamu, pacceuBaeMasi MOIIHOCTh KOTOpbIX Oonee 500 BT, momkHBI HMETh 000TpeB Uil MOAJCPKAHUSL
TEeMIepaTypsl 1Mo kpaiiHeil Mepe Ha 3 °C BbIlIE TEMIEPaTypbl OKPYKAIOIIETO BO3IyXa.

12.1.3 CunoBble MOIYNPOBOAHUKOBBIE YCTPOWCTBA JOJKHBI MMETh €CTECTBEHHOE WJIM TMPUHYIU-
TEIbHOE OXJIAKICHHE.

12.1.4 [Ing cUIOBBIX TMOJYIPOBOAHUKOBBIX YCTPOMCTB C HMPUHYAUTENbHBIM OXJXKICHHEM JIOJIKHA
OBITH TIPEIYCMOTpEHA 3allliTa, CHIKAIOIIAS WM OTKJIFOYAIOIIas Harpy3Ky B ciiy4ae Hed(p(PEeKTHBHOTO
OXJIXKICHUS.

Jo cpabarbiBaHMs 3alIMTHI JAOJDKHA OBITH NPEIyCMOTpPEHAa 3BYKOBas M CBETOBas CHTHAIW3AIUSI O
MIPEBHIIIEHUH MaKCUMAJIBHO JOMyCTUMON TeMIIepaTyphl OXJIaXJAIoIe cpesl Ha BBIXOJE CHCTEMBI.

12.2 JOITYCTUMBbIE ITAPAMETPBI NCKAKEHUS HANIPSIXKEHUA

12.2.1 CymmapHbiii k09(GUIHEHT TapMOHUYECKHUX COCTABISIOIIMX KPUBOW HAMNPSHKEHUS CYIOBOM
ceTH, OOYyCJOBJIEHHBIX pPabOTOi CHIIOBBIX TOJYIMPOBOAHUKOBBIX YCTPOMCTB, HE MOJDKEH HPEBBIIATH
3HaYeHUH, yKka3aHHbIX B 2.2.1.3.

12.2.2 Koa¢pdumueHT MakCUMaTbHOTO OTHOCHTEIHHOTO OTKJIOHEHHS HAIPsDKCHUS CYITOBOH CETH OT
3HA4YEHUS eTO MEePBOI TapMOHWYECKON COCTABIIAIONIEH He JTobkKeH mpeBsimarh 30 %.

Koaddunment K,,, TOKEH ONMPEASIIATHCA U3 BHIPAKCHHS

Um_ Ulm
Kyo=—"5—" 100 %, (12.2.2)
Im

rne U, — aMIUTUTyAHOE 3Ha4YCHUE HANpPSDKCHUS CYIOBOH CETH;
U\, — aMIUIMTYHOE 3Hau€HUe MepBOi rapMOHUYECKON COCTABIISIONIEH.

12.3 CUCTEMBI YIIPABJIEHUS U CUT'HAJIM3ALIUA

12.3.1 CusoBble MNONYNPOBOAHUKOBBIE YCTPOICTBAa JOKHBI MMETh CBETOBYIO CHUTHAIM3AIMIO O
BKJIFOUEHHOM U BBIKJIIOYEHHOM COCTOSTHUM CHUJIOBBIX IIeel U Lenel yrnpaBiIeHHUS.

12.3.2 CunoBas 4acTh MOJYIPOBOJHUKOBBIX YCTPOMCTB JIOJKHA OBITH JIEKTPUYECKH H30JIMPOBAaHA OT
CHCTEMBI YIPaBJICHHUS.

12.3.3 JInurenbHOE OTKJIOHEHHE TOKOB B MapaJlIeNbHBIX BETBAX CHJIOBBIX IOJYNPOBOJHUKOBBIX
YCTPOMCTB HE JOJKHO MpeBbIiath 10 % BENIWYHHBI CPEeTHETo TOKA.

12.3.4 PaboTa CHIIOBBIX ITONYNPOBOJHUKOBBIX YCTPOWCTB HE NIOJDKHA HAPYIIATHCS TPH BBIXONIE U3
CTPOS OTACIBHBIX BEeHTWICH. Ecin Harpy3ka Ha OTJebHBIC BEHTHIIN MIPEBHINIACT JOIMYCTUMbIC 3HAUCHWS,
OHa JOJKHA OBITh aBTOMAaTHYECKH CHIDKEHA.

IIpu BeIXODE M3 CTPOSI BEHTHIICH JOKHA cpabaThiBaTh CBETOBAs M 3BYKOBAs CHUTHAJIH3AIMAL.
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12.4 U3BMEPUTEJIBHBIE ITPUBOPbI

12.4.1 CunoBble MOIXYIPOBOJHUKOBBIE yCTPOWCTBA JOJKHBI OBITH OOOPYIOBaHBI M3MEPUTEIBHBIMU
npudopaMH B COOTBETCTBUH C MX Ha3HAYCHUEM.

12.4.2 Ha mkanax u3MepUTEIbHBIX HMPUOOPOB CHUJIOBBIX IOIYNPOBOJIHUKOBBIX YCTPOWCTB JOJKHBI
OBITH OTMEUYEHBI MAaKCUMAJIBHO JOIyCTUMbIE 3HaueHMs mapameTpoB. Ha mikane npubopa 11 u3MepeHust
TEeMIepaTyphl OXJIKIAIOIIEr0 BO3AyXa MIPH MPUHYAUTEIHFHOM OXJIKICHUN JOJKHA OBITH YE€TKO OTMEYEHA
MaKCHUMaJIbHO JOMYyCTHUMas TeMIeparypa.
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13 AKKYMWVJIATOPBI

13.1 OBIIUE IMOJIOXKEHUA

13.1.1 AKKYMYIATOPHI AOJKHBI OBITH HM3TOTOBIEHBI TaK, YTOOBI Y TIOJHOCTBIO 3apsKEHHBIX
aKKyMYJISITOpOB Tociie 28 CyT. HaxoxneHus 0Oe3 Harpy3ku npu Ttemreparype (25 + 5) °C moteps
E€MKOCTH BCIIEJICTBHE camopa3psaa He npeBbimana 30 % OT HOMHUHAJIBHOW €MKOCTH IJIsi KUCIOTHBIX M
25 % OT HOMUHAJBLHOM €MKOCTH JAJIsI IIETOYHBIX aKKyMYJISATOPOB.

13.1.2 Cocynpl akKyMyJISITOPOB U 3aKpPBITHS Ul OTBEPCTUH NOJKHBI OBITH CKOHCTPYHUPOBAHBI TAKHM
00pa3oM, 9TOOBI PH HAKIIOHE COCyAa OT BEPTUKAIX B JIIOOOM HaIpaBiieHHH Ha yroix 40° 3JeKTpOIUT He
BBUTMBAJICA U HE Pa3OpBI3rHBAaJICS.

3akpeITUS JOJDKHBI HM3TOTAaBIMBATBCA M3 Marepuajna, MPOYHOTO W CTOHKOTO K BO3JIEHCTBHIO
anekTponuTa. KOHCTPYKIUS 3aKpBITHH HE JOJDKHA JOMYCKAaTh BO3HHMKHOBEHHWS YPE3MEPHOTO JABJICHUS
ra3oB B aKKyMYIIATOpE.

13.1.3 IIpumeHsiemMble MACTHKH HE JOJDKHBI MEHATH CBOMX CBOWMCTB M TIOBPEXKIATHCS MTPH H3MEHEHUSIX
TEMIIepaTypbl OKpyxaromei cpensl or —30° mo + 60 °C.

13.1.4 Martepuansl, nNpuUMEHSIEMbIe U WU3TOTOBIICHHS AaKKyMYJSTOPHBIX SIIIUKOB, IOJDKHBI OBITH
CTOWKHMH K BO3ICHCTBUIO AIEeKTpoinTa. OTACIbHBIE JIEMEHTHI, pa3MEIICHHbIC B SIIUKAX, JOJKHBI OBITh
3aKpeIUIeHbl TaKUM 00pa3oM, YTOOBI UX B3aMMHOE IepeMeleHne ObUIO HEBO3MOXKHBIM.

13.1.5 Cremyer mpemycMOTpPEeTh BEICHHUE >XypHaJIa KOHTPOJS COCTOSIHHUS U OOCITyKHBaHUS
aKKyMYJIATOPHBIX Oarapeil, MpeJHa3HAaYeHHBIX MAJIS MCIIONB30BaHMS B KadeCTBE HCTOYHHKA JHEPTUHU
OTBETCTBEHHBIX YCTPOHCTB U YCTPOHCTB, paboTa KOTOPBIX TpeOyeTcsl B aBapUHBIX PEeXUMAaX.

DTOT XKypHaI, MPEACTaBIIEMbIi Ha cOrllacoBaHHEe B Permcrp, MOMKEH COAepKaTh CIEIyHOIIne
CBeICHHS 00 aKKyMYJIATOpHOU Oarapee:

U OaTapen W U3rOTOBUTEID;

HanpsKeHUE U eMKOCTb;

MECTO PacIOJIOKEHUS;

HaUMEHOBaHKE 00OPYIOBaHMS U CHCTEM, U KOTOPBIX Oarapes NpeHa3HaYeHa;

CPOKH TINIAHOBOTO MEPHOANYECKOTO OOCTYKMUBAHUS WM 3aMEHBI;

JIaTy TIOCJIEIHETO OOCITYyKUBAaHUS WM 3aMEHBI,

JIaTy U3TOTOBJICHUS 0aTapeu U JOMYCTUMBIM CPOK XpaHEHUs J0 Hauaia UCIOb30BaHus (1)1 Oarapei,
MpeaHa3sHaYeHHbIX AJIS 3aMEHbI U XPaHAMUXCSA OTAEIBHO).

OCHOBHBIE NTaHHBIE XypHajla Oaraped JOJDKHBI OBITh BKJIIOUEHBI B CYIOBBIE JOKYMEHTBI CHCTEMBI
yrpaBieHus1 O€30TMacHOl dKCILTyaTalpiell cyoB, peramenTrpoannblie TaBoit [X Koreennmu COJIAC-74.

13.1.6 [Ipu 3ameHe HOBast aKKyMYJISITOpHAS OaTapest TOJKHA IMETh UIACHTHYHBIC XapaKTePUCTHKH, YTO
JIOJDKHO OBITh OTPaKEHO B COOTBETCTBYIOIIUX MHCTPYKIIMSX.

13.1.7 Ilpu HEOOXOMTUMOCTH 3aMEHBI 3aKPBITOW aKKyMYJISITOPHOH Oarapen Ha OTKPBITYIO B MECTE ee
YCTaHOBKH JOJKHBI OBITH BBITOJIHEHBI TpeOoBaHus [1paBuil, oTHOCIMECS K pa3MEIIeHUIO Oatapeld U MX
BEHTHIIALINH.

13.2 PASMEIIEHUE AKKYMVYJIATOPOB

13.2.1 barapeun Ha HanpsDKeHHE BBIIIE 0€30MacHOTO, a TakKe OaTapen 3apsTHOI MOITHOCTRIO Ooree 2 KBT,
PacCYMTAHHOM U3 HAUOOJIBIIETO 3aPSITHOTO TOKA 1 HOMHHAJIBHOTO HAIIPSKEHHMS, JOJDKHBI PACIoiaraTbCs B
aKKyMYJISSTOPHBIX TIOMEINECHUSIX, JOCTYMHBIX C MajdyObl, WJIX B COOTBETCTBYION[HUX SIIUKAX,
YCTaHOBJICGHHBIX Ha Taiy0e.

Barapen 3apsgHoii MomHOCTRIO OT 0,2 0 2 KBT MOTyT ycTaHaBiIMBaThCS B SIIMKAX WM MKadax,
PacCIONIOKEHHBIX BHYTPH KOpITyca CyIHa.
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Ha cynmax c anexTpudeckoil yCTaHOBKOM Maioil MOIIHOCTH, KPOME TaCCaXKUPCKUX, YIIOMSHYTHIC BBIIIE
Oarapen MOTYT OBITH YCTAaHOBJICHBI B MAITHHHOM ITOMEIEHHH TaKUM 00pa3oM, 4TOOBI MX BEPXHAA 4acCTh
HaXOJMJIaCh, IO KpaiiHe#W Mepe, BBIIIE MPEAeNbHON JIMHUHU TTOTPYKEHUS CyIHA MPH €0 3aTOIJICHHU.

AKKyMyJSTOpHBIE OaTapeu, peAHa3HaueHHbIE I 3JIEKTPOCTAPTEPHOTO MTycKa JABUrareseil BHyTpeH-
HEro CropaHusi, KpoOMe aBapHIHBIX arperaroB, AOMYCKAaeTCsl yCTaHABIMBATh B MAIIMHHBIX MOMEIIEHUSIX B
AIUKaX WIK Ka}ax ¢ JOCTaTOYHOW BEHTHIISIHEH.

Barapewn 3apsaHoii MomHOCTRI0 MeHee 0,2 kBT 1 HeoOCykuBaecMbIe OaTaper, He BBIICIIIONINE Ta30B
B IIPOIIECCE IKCIITyaTalyH, JOIYCKAaeTCsl yCTaHABINBATh B JIIOOOM MTOMEIICHNH, 338 NCKITIOUEHHEM JKIITBIX,
NPU YCIIOBUH, YTO OHU OYIyT NPENOXpaHEHBI OT BO3JEHCTBHSI BOABI M MEXaHUYECKUX TOBPEXKICHUN U HE
OyIyT BpeJHO BIHSATH Ha OKpYy’Karoliee o00opynoBaHHE.

13.2.2 KucinoTHbIe U MIENOYHBIE aKKYMYJISITOPEI HE JOJDKHBI PACIIONararhCs B OTHOM MTOMEIICHUN WITH
B omHOM smmke. Cocynsl W TpuOOpHI, TpeAHa3HAYeHHBIC A Oarapeld ¢ pasHBIMH JJIEKTPOJIUTAMH,
JIOTDKHBI YCTaHABIMBATHCS OTAEIBHO.

13.2.3 BHyTpeHHAA 4acTh MOMEIIEHNH WK SAIMIMKOB U1 aKKyMYJIITOPOB, a TaK)Ke BCE€ KOHCTPYKTHB-
HBIE YaCTH, KOTOPBIE MOTYT IO/IBEPTaThCsl BPETHOMY BO3JICHCTBHIO 3JIEKTPOJIMTA WU Ta3a, JOJDKHBI OBITh
COOTBETCTBEHHO 3aIUIIEHBI.

13.2.4 AKKyMyJISITOpHBIE OaTaped, a TakXe OTIOSIbHBIE JJIEMEHTHI MOJDKHBI OBITH HAACKHO
3aKkperuieHsl. [Ipy ycTaHoBKe WX Ha CTe/UlakaX B JBa WK Oojiee sipyca BCe CTEUIaXH JOJDKHBI UMETh
criepeny U c3aid 3a30p He MeHee 50 MM I HHUPKYJSIHUK BO3AyXa, a PACCTOSHHAE OT MaxyObl 10 MpoOOK
3JIEMEHTOB BEPXHETO sipyca HE JOJKHO IpeBbiath 1500 M.

13.2.5 [Ipu ycraHOBKE aKKyMYJSATOPHBIX OaTaped WM OTACITBHBIX aKKyMYJISITOPOB (3JIEMEHTOR)
JTOTDKHBI OBITH TIPEIYCMOTPEHBI OJKIAIKA U PACTIOPKH MEXIy HUMH, 00€CIIEUNBAIOIINE 3a30p HE MEHEe
15 MM co Bcex CTOPOH JUIS HUPKYJISAILUN BO3TyXa.

13.2.6 Ha BXOoaHBIX JIBEpsX B aKKyMyJSTOPHOE MOMELIEHHE WM OKOJIO HMX, a TaKKe Ha SIIUKaxX ¢
aKKyMYJIATOpaMH JIOJDKHBI OBITH MPEIOCTEPETAONINE HAAMUCH 00 OMaCHOCTH B3phIBa.

13.3 OTOILVIEHUE

13.3.1 AKKyMyIsTOpHBIE TOMEIIEHUS M SIIMKH, B KOTOPBIX BO BpPeMs AKCILTyaTallud TeMIliepaTypa
MOXET oImycKarbcs Hibke 5 °C, momKHBI oTammBarbes. OTOIUIEHUE JOMTyCKAeTCs OCYIIECTBIATh 33 CUET
TeIJla CMEXHBIX IMOMEIICHUN, BOMSHBIMA WM IapOBBIMH pagHaTOpPaMH, YCTAHOBJICHHBIMH BHYTPH
AKKyMYISATOPHBIX TOMEIICHHUH, a TaKXke SJIEKTPHUYCCKUMH OTOMUTEIBHBIMU MpuOOpaMu B3PHIBO-
3aIUIEHHOTO MCIIOJHEHMS ¢ YPOBHEM B3PHIBO3AIUTHI B COOTBETCTBUM ¢ 2.9.3.3.

13.3.2 Knananel cucTeMbl OTOIICHUS HOJKHBI HAXOAUTHCS BHE aKKYMYJISITOPHBIX TTOMEIICHUM.

13.3.3 Jlna oTomiieHUs aKKyMYJISITOPHBIX MOMEIICHUA HE JOHKHA MPUMEHATHCS CYNOBas CUCTEMA
KOH/IMITMOHUPOBAHUS BO3TyXa.

13.4 BEHTWJIALIUA

13.4.1 IlomereHus M SMIMKU I aKKyMYJIATOPOB 3a HCKIIOUEHHEM HeoOCTy)KHBaeMbIX Oarapei, He
BBIICJISIFOIIMX Ta30B B IPOIECCE IKCIUIyaTallud, JODKHBI UMETh JOCTATOYHYH) BEHTWJISAIIMIO, HCKITIO-
YarOIIyI0 BO3MOXKHOCTH 00pa30BaHUS M CKOIUICHHUS B3PBHIBOOIIACHOW CMECH BO3/IyXa M rasa.

BentunanuonHas cucTeMa AobkHA orBedarh TpeOoBaHusaMm 12.10 wactu VIII «Cucremsl u
TPYOOTIPOBOIBDY.

13.4.2 AKKyMyJIATOpHBIC TOMEIICHUS, CHAOKCHHBIE MCKYCCTBCHHON BEHTWJISIIIMCH, JOJIKHBI UMETh
YCTPOMCTBA, MPEIOTBPAIIAONINE BO3MOKHOCTh BKIIFOUCHHUS aKKyMYJSTOPOB Ha 3apsiiKy JI0 BKIIFOYCHUS
BEHTHUIIALIUY.

3apsiaka MOHKHA aBTOMAaTHYECKH BBIKIIIOYATHCS B CIIydae OCTAHOBKH BEHTHIISITOPOB.
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13.5 3APSJIKA AKKYMYJISITOPHBIX BATAPEI

13.5.1 [dns 3apsaky akKyMYJISTOPHBIX OaTapeil OTBETCTBEHHBIX MOTpeOHTENeH NTOKHO OBITH mMpe-
JYCMOTPEHO 3apsiAHOE YCTPOHWCTBO, pacCUMTAHHOE Ha 3apsiiKy OaTapeil B TeueHue 8 4.

B ciyuae npuMmeHeHHs IOMOJHHUTENBHON Oarapen, 3aMEHSIONICH HaxOIIIYIOCs Ha 3apsake, Bpems
3apsIIKU MOJKET MPEBBIATh 8 .

13.5.2 3apsiiHOE YCTPOWCTBO JOJDKHO TMPEAyCMaTpHUBATh BO3MOXKHOCTh M3MEPEHHS HAMPSDKEHUS Ha
KJieMMax Oarapeit 1 3apsAaHOTO TOKa, a JJIs aBapUUHBIX HCTOYHHUKOB SHEPTUU — TAKXKe Pa3psAIHOTo TOKa.

13.5.3 Ha cymax, cHaO)XeHHBIX NEPEHOCHBIMH AaKKyMYJISTOPHBIMH (OHAPSIMH WM HMEIOIIUX
AKKyMYJISITOPHBIE 3allacHble CHUTHAJIbHO-OTIMYMTENIbHBIE (OHAPH, AOIKHBI OBITH NPELYyCMOTPEHBI
YCTPOMCTBA JUIA 3apAIKH aKKyMYJISTOPOB 3TUX (oHapei.

13.6 YCTAHOBKA 3JIEKTPHYECKOI'O OBOPYAOBAHHUA B AKKYMYJIATOPHBIX IOMEINEHUAX

13.6.1 Kpome cBETHIIBHUKOB M OTOMUTEIBHBIX MPHOOPOB B3PHIBO3AIIHUIIIEHHOTO HCIIOHEHHS, a TAaKXKe
KaOenel, MOABEJCHHBIX K aKKyMyJSTOpaM, CBETWJIFHUKAM M OTOMHUTEIBHBIM NMPHOOpaM, YCTaHOBKA B
AKKyMYJISITOPHBIX TIOMELICHUSIX APYTOro 3JEKTPHYECKOTO0 00OPYAOBaHHUS HE TOMYCKAETCsI.

Kabenu, nogBonuMble K aKKyMyJIsITOpaM, CBETHJIBHHKAM M OTOIHUTEIBHBIM NMPHOOPaM, JAOIYCKaeTCs
MPOKJIAABIBATE OTKPHITO NP YCIOBHH, YTO OHM UMEIOT METAIIIMYECKYIO OPOHIO MM OIUIETKY, IIOKPBITYIO
HEMETaJUTMIECKON 000JI0YKOM, M 3Ta OPOHS WM OIUIETKA HAJACKHO 3a3eMJIcHA Ha 000WX KOHIIAX.

13.7 DJIEKTPOCTAPTEPHBIN IMTYCK JBUTATEJIEM BHYTPEHHEI'O CTOPAHMS

13.7.1 Unciio craprepHbIX aKKyMYJISITOPHBIX OaTapeii.

13.7.1.1 Ha cyngHe, 000OpynOBaHHOM J[BHUTaTeIsIMH BHYTPEHHETO CrOPAaHUS C DJIEKTPOCTapTEPHBIM
MyCKOM, HE3aBUCHMO OT YHUCla JBUTaTeNei, JOJKHO OBITh CTAllMOHAPHO YCTAHOBJICHO HE MEHEE YeM IO
JBE CTapTEepHBbIe Oarapeu AJs IycKa INIaBHBIX W BCIIOMOTATENbHBIX JBUraTeleldl WM He MEHee YeM JIBe
oOmue Oaraped i mycka Bcex nsurareneid. Ilpm 3ToM nommkHa OBITH HNPEAYCMOTPEHA NOCTOSHHAS
CHCTEMa KOMMYTallnH, oOecIednBaroliasi BO3MOKHOCTh HCIIONB30BaHUs JII000H M3 Oarapei mis mycka
J000T0 ABUraTess U3 rpymmsl, o0CIyKuBaeMoii 3Toii O6atapeeii. [lapannensHoe noakmoueHne Oatapeil B
9TOM cily4yae He JIOIyCKaeTCsl.

13.7.1.2 insa cynoB orpaHMYEHHOro paiioHa IutaBaHus R3, a Takke A CyJOB C YCTaHOBKON Maiod
MOIIHOCTH OTPAaHUYEHHOTo paifoHa miaBaHus R2 (kpome macca’kMpcKux), HOMYCKAaeTCsl NPUMEHSTbH
TONBFKO OJHY CTapTepHYIO Oarapero NMpH YCIOBHH BO3MOXKHOCTH €€ HCIOJB30BaHMA IS IyCKa BCeX
JIBUTATENIEH.

13.7.2 XapakrepucTtuka darapei.

13.7.2.1 Kaxpnas craprepHas Oarapesi JOKHA OBITH paccUMTaHa Ha pa3psAgHBI TOK B CTAPTEPHOM
PEeKUME, COOTBETCTBYIOLIMH MaKCUMAaJbHOMY TOKY HanOoiee MOLIHOTO CTAapTEPHOTO 3JIEKTPUYECKOrO
JBUTaTeIs.

13.7.2.2 EMKoCTh KaxIoil Oarapeu J0/DKHA O0ECleYMBaTh HE MEHEE MIECTH ITyCKOB JIBUTATEIIs
BHYTPEHHETO CrOpaHus B MOATOTOBJIEHHOM K ITyCKYy COCTOSIHWH, a JUIsl ABYX JABUTaTeied u Oonee — He
MEHee Tpex IyCKOB Kaxzaoro nsurareis. OOmas eMkocTh Oarapeil Al Iycka INIaBHBIX ABHrareieil
JIOJDKHA 00ecneunBaTh TpedyeMoe YHCIIO IMyCKOB B TeueHune 30 MUH.

13.7.2.3 Ilpu pacuere eMKoCTH Oarapeit clieyeT IpeyCMOTPETh MPOJOIKUTEIEHOCTE KaXIOTO ITyCKa
HE MEHee 5 C.
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13.7.3 3apsanble ycTpoiicTBa.

13.7.3.1 Ilutanume 3apsATHOTO YCTPOWCTBA CTAPTEPHBIX Oarapell MOMHKHO OCYIIECTBIATHCA II0
oTAensHOMY (HAEpY OT INIaBHOTO pACHPENEeNUTENIFHOTO IUTa, €CNIH Jake NPeayCMOTpeHa 3apsika
Oarapeil 0T HaBeIIEHHOTO reHepaTopa.

13.7.3.2 insa cynoB orpaHMYEHHOro paiioHa ruaBaHus R3, a Taxke A7 Cy[JOB C YCTaHOBKOHM Majol
MOIIHOCTH OTPAaHWYEHHOro paifoHa miaBaHuss R2 (KpoMe NaccakUpCKHX), MOIMYyCKaeTcs 3apsika
CTapTEpPHOM OaTapey TONBKO OT HABEIIEHHOTO I'€Heparopa.
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14 SJIEKTPUYECKHUE AIIITAPATBI 1 YCTAHOBOYHAS APMATYPA

14.1 SJIEKTPUYECKHUE AIITAPATBI

14.1.1 O6ume TpedGoBaHMS.

14.1.1.1 KoHCTpyKIus BBIKIIFOYATENIEH CO CMEHHBIMHI KOHTAKTaMH JAO0JDKHA OBITh TaKoil, YTOOBI 3aMeHa
KOHTAKTOB MOIJIa BBEITIONHATHCS OOBIYHBIMH WHCTPYMEHTaMHU 0€3 JEeMOHTa)Ka BBIKIIOYATENSI WM €ro
OCHOBHBIX y3JIOB.

14.1.1.2 Bce pa3pequHUTENW W BBIKIIOYATETH, KPOME KAIOTHBIX, JOJDKHBI OBITh CHAaOXEHBI
MEXaHHYECKUMH WIH DJIEKTPUIYECKUMH HWHANKATOPaMHU IIOJOKEHUS BKIIOYEHUS KOHTAKTOB,
HaXOMAIIAMUCS B MECTE, C KOTOPOTO ammapaT MPUBOAUTCS B JACHCTBHE OMEPATOPOM.

14.1.1.3 Tlonoxenus: GapabGaHOB KOHTpOJUIEpa W KOMaHIOKOHTPOJUUIEPA JOJDKHBI YETKO (HUKCH-
pOBaThCS MEXaHHYECKH, TP ITOM HYIEBOE IOJIOKEHHE JODKHO (PUKCHPOBATHCS OOJiee OTYETIIMBO, YeM
TIpyTHE.

bapabanbl koHTpojulepa M KOMaHJOKOHTpOJUIEpa MOJDKHBI CHAOXKaThCs INKAJOW M yKa3aTelleM
TMIOJIOXKEHHSI.

14.1.1.4 Ilyckoperynupyloliyue ammaparbl, 32 HCKIIOYCHHUEM MPUMEHIEMBIX IJI IUIABHOTO PEryiu-
pOBaHUS, JOJDKHBI OBITh M3TOTOBJIIEHBI TaKUM 00pa3oM, YTOOBI KOHEYHBIE U IMPOMEXYTOYHBIC (DUKCH-
pPOBaHHBIEC TIONOXKEHHS HAa OTHENBHBIX CTYIMEHSX YHpaBI€HHs OBUTH JIETKO OIYyTUMBI, a JBIDKEHHE 32
KOHECUYHBIC ITOJIOKCHHUST OBIJI0O HEBO3MOXKHO.

14.1.2 KoMmMyTalniuOHHbIE U 3aIIIUTHbIE YJIEKTPUYECKHE ANMAPAThI.

14.1.2.1 KoMMyTanimoHHBIE 3IEKTPUUYCCKHUE ammapaTsl JOHKHBI COOTBETCTBOBATH, MO KpalHEel Mmepe,
HAI[MOHAIBHBIM CTaHJIAPTaM M JIOJDKHBI OBITH MOI00paHbl TAKMM 00pa3oM, Y4TOOBI:

B HOPMAIILHOM peKuMe paboThl MX HOMWHAIIbHBIC HANPSIKEHUS, HOMUHAIBHBIE TOKH U JIOIYCTHMBIE
TeMITepaTypsl He ObUTA TIPEBBINICHEI,

BBIZICPXKUBATh 0€3 TOBPEXKICHWM M HArpeBa BBINIE NPEACITBHON TeMIEpaTyphl MPeIyCMOTPEHHBIE
MEpEerpy3Ku B MEPEXOAHBIX PEKUMAX;

WX XapaKTEPUCTUKU B PEKUME KOPOTKOTO 3aMBbIKAHHUS COOTBETCTBOBAIH OXKUIAEMbBIM 3HAUYCHHSIM TOKA
KOPOTKOTO 3aMbBIKaHHS Ha BBIBOZIAX (KJeMMax) KaXIIOTO KOMMYTAIIMOHHOTO amiapara MpH pacudeTHOM
3HAYCHUH KOA((OUIIMEHTa MOIITHOCTH.

14.1.2.2 HoMuHanmpHas OTKIIOYAIONIAS CIIOCOOHOCTH (/) KOMMYTAITMOHHBIX JJIEKTPUUECKUX arapa-
TOB, MIPEIHA3HAYCHHBIX JIJISI OTKJIFOUCHHS TOKOB KOPOTKOTO 3aMBIKaHHUsI, JOJDKHA OBITh HE MECHbIIE, YEM:

NEHCTBYIOIlee 3HAUYEHUE MEPUOAMYECKON COCTABISIIONICH OXHJAAEMOT0 TOKa KOPOTKOTO 3aMbl-
kauus (/,.) U1 TIepEMEHHOTO TOKa;

OKHAJAeMBIF TOK KOPOTKOTO 3aMBIKAaHUS TPH YKa3aHHOW IIOCTOSHHOW BpEMEHHW armapara s
MTOCTOSTHHOTO TOKa B MECTE MX YCTAHOBKHA B MOMEHT OTKIIFOUCHHUSI.

14.1.2.3 HomwuHuanpHas Haubonbmias BKIOYamONias CHOCOOHOCTH (/.,) KOMMYTaIllMOHHBIX
ANEKTPUYSCKUX alllapaToB, KOTOPhIE MOTYT OBITh BKIIOYEHHI B 3JEKTPUYECKYIO II€Ib, 3aMKHYTYIO
HaKOPOTKO, JIOJKHA OBITh HE MEHEE IHMKOBOIO 3HAYEHMS 0)KMJIAEMOIO TOKAa KOPOTKOTO 3aMblKaHus (/,) B
MECTe WX yCTaHOBKH.

14.1.2.4 Tok >1MeKTpOAMHAMUYECKON CTOMKOCTH KOMMYTAIIMOHHBIX 3JIEKTPHYECKHMX alllapaToB, HE
MpeIHa3HAYCHHBIX IS OTKJIFOYEHHS TOKOB KOPOTKOTO 3aMBIKaHHS, JIOJDKEH OBITh HE MEHEe NMHUKOBOTO
3HAYEHMsI 0)KMJAEMOTO TOKAa KOPOTKOTO 3aMbIKaHus (/,) B MECTE MX yCTAHOBKH.

14.1.2.5 Tepmuueckass CTOMKOCTh KOMMYTALIMOHHBIX 3JEKTPUYECKUX AannaparoB INpPU KOPOTKOM
3aMbIKAaHUU JOJKHA COOTBETCTBOBATh TEIJIOBOMY BO3JEUCTBUIO MEPUOIUUYECKOW COCTaBISAIOLIEH
OXKHJJTAEMOT0 TOKa KOPOTKOTO 3aMBIKaHUs (neiicTByromiee 3HaueHue) (I,.) B MecTe UX YCTAaHOBKH 32
BpeMsi KOPOTKOTO 3aMbIKaHHs, O0YCIIOBIEHHOTO CEJIEKTUBHBIM JCWCTBUEM YCTPOWMCTB 3allUTHI.
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I1 puMeEe4YaHuC. TepMI/I'leCKaSI CTOUKOCTh KOMMYTAllUOHHOI'O 3JICKTPUYCCKOTO alrapara OInpeacIss€TCs KakK IIPpOu3BEaC-
HUEC KBaJpara ﬂeﬁCTByIOHleFO 3HAYCHHUA nepnozmquKoﬁ cocmannomeﬁ OXXHUJa€MOIro TOKa KOPOTKOI'O 3aMbIKaHUA, KA, Ha
Bpewms, C, ]2 X t 1 NOJDKHA OBITH YKazaHa B €ro TCXHUYCCKUX XapaKTCPUCTUKaX.

14.1.2.6 HomuHanbHBIH KpPaTKOBPEMEHHO MAOMYCTUMBIH TOK ([.,) II1 KOMMYTAI[MOHHBIX
JIICKTPUYECKUX ammaparoB B LEMAX C CEICKTUBHBIM JCHCTBHEM 3allUTHl JOIKEH OBITh HE MEHee
JIEUCTBYIOIIETO 3HAYEHUS] MEPUOAUYECKON COCTaBISIOLIEH OXUAAEMOIO TOKa KOPOTKOTO 3aMBIKAHUS 3a
nepBeIi mosrynepuon (1., > 1,.).

14.1.2.7 IlpumeHeHre aBTOMATHYECKOTO BBIKIIIOYATEN, HE O0JaJalomero HOMUHAIBHON JKCIUTya-
TAIlMOHHOHM HanOOJbIICH OTKIIOYAIONIeH CIIOCOOHOCTBIO (/,;) 1 HOMHHAIEHOW HanOOJbIICH BKIIIOYAIOIICH
CHOCOOHOCTBIO (/,;;), COOTBETCTBYIOLIMX OXHIAEMOMY TOKY KOPOTKOTO 3aMBIKaHUSI B MeECTe, Ile OH
YCTaHOBJICH, JIOIYCKAETCsI P YCIOBUH, YTO OH 3aIIMIICH CO CTOPOHBI T'eHepaTopa NpeJOXPaHUTEIsIMH 1/
WJIH aBTOMATHYECKUM BBIKITIOUaTeNIeM, IMEIOIIIM, TI0 KpaifHel Mepe, He0OX0MUMbIe HOMUHAITBI [T TOKOB
KOPOTKOTO 3aMBIKaHUS M HE SBIIAIONIMMCS aBTOMaTHYECKHUM BBIKITIOUATENIeM TeHepaTropa.

[TomoGHBIE yCTpoiiCTBA 3aIUTHI, OONANAIOIINAE JIMIIh HOMHHAIBHONW TpeNeTbHOM HauOOIbIIeH
oTKIIOYaronel crnocoOHocThio (I.,), HE MOIDKHBI YCTAaHABJIHMBATHCA HA TIIABHBIX W aBapHIHBIX
pacnpenenuTeNbHbIX LIUTaX U HE JOJDKHBI NPUMEHSATHCA B ILEMNSIX OTBETCTBEHHBIX U aBapHUHBIX
norpebuteneid. X xapakTepUCTHKN JODKHEI OBITh TAKUMH, YTOOBI:

.1 mpu OTKIIOUEHUH MaKCHUMAaJbHOTO OKHAAEMOro TOKa KOPOTKOTO 3aMBIKAHUS aBTOMAaTHYECKHI
BBIKJTIOUATENIh HA CTOPOHE HATPY3KH HE MOBPEXIAJICS O CTENIEHN HENPUTOAHOCTH K AajbHEHIIel padore;

.2 IpU BKIIOYEHHHM aBTOMATHYECKOIO BBIKJIIOUATEN HA MAaKCUMAJbHBIM OKUIAAEMBIH TOK KOPOTKOTO
3aMBIKaHHS OCTajibHAsl 4acTh 3JEKTPHUUECKOHM YCTaHOBKM HE IMOBPEXAajach; IPH 3TOM JIOIYCKaercs,
YTOOBl aBTOMATHYECKHH BBIKITIOYATEIh, YCTAHOBIIEHHBIH Ha CTOPOHE HArpy3Kd, He OBLT HEMEIUIEHHO
MIPUTOAHBIM K JanbHeimei paboTe.

14.1.2.8 B snexTpuyeckux LENsSX ¢ HOMUHAJIBHBIM TOKOM HarpyskH, npepsimaromum 320 A, s
3allUTHl OT MEPEerpy30K JAOJDKHBI YCTaHABIMBATHCS ABTOMATHYECKHE BBIKIIOYATENU. PexoMeHayercs
MIPUMEHEHNE aBTOMAaTHYECKUX BBIKJIIOUATENNeH Mpu Toke Oomee 200 A.

14.1.2.9 BrikmrouaTenn B IENSAX TE€HEPATOPOB ITOCTOSIHHOTO TOKA CMEMIAHHOTO BO30YKICHWUS,
MpeaHa3sHaYeHHbIX IS MapajuienbHOl paboTsl, TOMKHBI UMETh MOJIOC IJIsl YPaBHUTENHHOTO NPOBOJA,
MEXaHMYECKH COIPSDKEHHBIH C OCTAJbHBIMH IIOJIOCAMU BBIKIIOUATENsl TaKUM 00pa3oM, 4YTOObl OH
BKJIIOYAJICS 10 TMOAKIIOUEHUSI OCTANIbHBIX MOJIIOCOB K IIMHAM M OTKJIIOYAJICS MOCHE UX OTKIIIOYEHHUS.

14.1.3 Annaparsl ¢ py4YHbIM NIPUBOIOM.

14.1.3.1 Hanpasienre ABIKEHHS PyYHBIX OPTaHOB YIIPABIEHIS] KOMMYTAIIHOHHBIX FITH Ty CKOPETYIIH-
PYIOILINX amIapaToB JOKHO OBITh TaKWM, YTOOBI BpallleHHE PYKOSITKH (MaxOBHKa) IO YaCOBOM CTpelke
WM NIepeMeIIeHre PYKOSATKH (pbluara) BBEpX WM BIIEpE] COOTBETCTBOBAJIO BKIIIOUEHHUIO almapara, mycKy
ANEKTPUYECKOTO JIBUTATEINS, YBETUUYECHUIO 00OPOTOB, MOBHIICHUIO HAPSHKEHUS U T. TI.

[Ipu ynipaBieHU# MOILEMHUKAMU HITH OITYCKAFOIIUMH YCTPOWCTBAMH BpallleHUE PYKOSITKH (MaXOBHKa)
M0 YaCOBOH CTpeJKe WIIM IBM)KEHUS PYKOATKH (phlyara) Ha ceOsi JOKHO COOTBETCTBOBATH MONBEMY, a
BpallleHHe MPOTHB YacOBOW CTPEIKHU WM JBM)KEHHE OT ce0sl — OIyCKaHMIO.

14.1.3.2 KHomnku BBIKIIIOYaTeNel JOIKHBI OBITH M3TOTOBIICHBI TAKUM 00pa3oM, YTOOBI OHM HE MOTJIH
OBITH CITyyailHO NPUBEACHBI B ACHCTBHE.

14.1.4 Annaparbl ¢ MAIIMHHBIM MPHUBOIOM.

14.1.4.1 IlpuBonHO# MeXaHW3M aBTOMATHYSCKHUX M JAPYTUX BBIKIIOYATENICH JOHKEH OBITH CKOHCTPYH-
pOBaH Tak, 4TOOBI B CIy4ae HMCUE3HOBEHUS DHEPTHH, MPHUBOIAIICH B JBIKCHWE MAIIUHHBIA MPHBOL,
KOHTAKThI BBIKJIIOUATENS] OCTABAJIUCH TOJIBKO BO BKJIIOUEHHOM WJIM BBIKIIOUEHHOM IOJIOKEHUU.

14.1.4.2 DnekTpuveCcKUid MAITUHHBIA MPHUBO JODKEH 00€CIIeYnBaTh HAJC)KHOE BKIIIOUCHHE armapaTa
MIPH M3MEHEHMSX HaNpsOKeHUs [enH ynpaeieHnus B npenenax 85 — 110 % HoMHMHANBHOTO 3HA4YEHHS, a
MIpHU TIEPEMEHHOM TOKE — TIPY OTKJIOHEHWH YacTOTHI (JHana3oHa 4acToT D0V ¢ U3MEeHAEeMOH 4acToTon
OCHOBHOTO MCTOYHHKA 3JIEKTPOIHEPTHH) B npeaenax +5 % OT HOMMHAJILHOTO 3HAYCHHS.

14.1.4.3 CHikeHHne HanpspDKeHUs Lenu ynpasieHus 10 70 % HOMHUHANBHOTO 3HAYEHUs HE JOJDKHO
BBI3BIBATh Pa3MbIKaHMS KOHTAKTOB allllapara WM YMEHBIICHUS KOHTAKTHOTO HAMXaTHsl.
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14.1.4.4 KoHcTpykuuedl IODKHA OBITh IPEAyCMOTPEHA BO3MOXHOCTH PYYHOTO YIIPaBICHUS
BBIKJTIOYATEJIeM, UMEFOIIIAM MAITHHHBIN TTPHBO/.

14.1.5 Karymku.

14.1.5.1 Kpermuienue npoBoia Wik HAKOHEYHUKA K 0OMOTKE KaTYIIKHU JIOJI’KHO OBITh BBITIOJTHEHO TaKUM
00pa3oM, 4TOOBI yCHIMS OT MPUCOSAUHEHHOTO MPOBOJIAa HE MEpeaBaiuCh HAa BUTKU KaTyliku. OTBOIBI
KaTyIIeK HaIps KEHUs JOJDKHBI H3TOTaBIMBATHCS W3 MHOTOIPOBOJIOYHOTO THUOKOrO MpoOBOJA, 3a
WCKJIFOUEHHEM TeX CIIydaeB, KOTJa KOHTAKTHBIE 3a)KHMBI 3aKPEIICHBl HEMOCPEACTBEHHO Ha KOpPIIyce
KaTyIIIKH.

14.1.5.2 KaTymku 351eKTpOMarHuTHBIX alliapaTroB JODKHBI UMETh 0003HAUEHHS UX XapaKTePUCTHK.

14.1.6 D1eMeHTHI CONPOTHBJICHUS.

14.1.6.1 DneMeHTHI CONPOTUBICHUN TOJIKHBI JIETKO 3aMEHATHCA MOCEKIMOHHO WJIU B LIEJIOM.

14.1.6.2 ComnpoTHBIICHUS IOJDKHBI OBITH PACIIONIOKEHBI M BEHTHJIMPOBATHCS TAaKUM 00pa30M, 4TOOBI
OHM HE HarpeBalid JAPYTHX YCTPOMCTB /IO MPENEIOB, MPEBBIIIAIOIINX JOITyCTUMBIE.

14.1.6.3 CoeauHeHHsI MEXTy dJIEMEHTAMHU CONPOTUBICHUN WM MEXKIY HUMU U 32KAMaMU, €CIU He
MpeyCMaTpUBAETCsl HEOOXOAUMOCTh MX JEMOHTaXKa, JOJDKHBI OBITh CBAPHBIMU WM C MEXaHHYECKUM
o0kaTHeM ITyTeM ONpeccoBKH. JlomyckaeTcsl MpUMeHeHUe MMaliKh, €CIId B MECTE COeTMHEHHUS TeMIieparypa
HE TIPEeBBIIIAET Ipezesna, JOMyCTUMOTO ISl IPHIIOS.

14.1.7 IlpenoxpaHuTesu.

14.1.7.1 Kopryca miuaBKAX BCTaBOK JOJDKHBI OBITH IMOJHOCTHIO 3aKPHITOro THma. PacruiaBneHue
TUTABKOM BCTaBKHM HE JIOJDKHO BBI3BIBaTh BHIOpOCa IIyTH HApPYXKy, MUCKPEHUS WIH JIPYroro BPEeTHOTO
BO3ZICWCTBUS Ha ONMU3JIEKAIINE YACTH.

14.2 YCTAHOBOYHASA APMATYPA

14.2.1 O6ume TpedGoBaHMs.

14.2.1.1 Koprryca apMarypbl JOKHBI U3TOTOBISITECS M3 KOPPO3HOHHO-CTOMKOTO MIJIH COOTBETCTBEHHO
3alIUIIEHHOTO OT KOPPO3WH M, TIO KpailHed Mmepe, TPyAHOBOCIJIAMEHSIOLIETOCs] MaTepuana ¢ COOTBET-
CTBYIOLIIE MexaHH4ecKol MpodHocThio. Kopmyca apmaTypbl, NpelHa3HaueHHOM s YCTaHOBKHM Ha
OTKpHITOM Tany0e, B OXJaXJAeMbIX TMOMEIICHUAX, pbI0000pa0aTHIBAOIINX I€XaX M JAPYTHX CHIPHIX
MecTax, OJDKHBI U3TOTaBIIMBATHCSA U3 JATyHHU, OPOH3bI MIIM PAaBHOLIEHHOTO MaTepHalla Wil U3 IJIaCTMAacc
COOTBETCTBYIOIIETO KauecTBa. Ecim mpuMeHseTcs CTalh WIH CIUIaBhl QJTFOMUHIS, HEOOXOMMO TIPUMEHSITh
COOTBETCTBYIOIYI0 aHTUKOPPO3UOHHYIO 3aIlUTY.

B uznenuax u3 ciiaBa arOMUHUS HE PEKOMEHIYETCS IPOU3BOIUTE PE3bOOBBIX U MOCAJTOUYHBIX COCIH-
HEHUI AeTalen.

14.2.1.2 V30ms11M0HHBIE JETalu, K KOTOPHIM KPEMSATCS TOKOBEAYIIWE YaCTH, JOJKHBI M3TOTaBIIH-
BaThCS W3 MATEpPHANIOB, HE BBIACIAIONINX BOCIUIAMEHSIOMIUXCS OT JJIEKTPUUYECKON HCKPHI Ta30B TPH
temneparype 10 500 °C BKIIOUHTEIBHO.

14.2.1.3 OcBerutensHas apMarypa, IpeHa3HaueHHas JJI YCTaHOBKM Ha TOPIOYMX MarepHajax WM
BOJIM3M HHX, OJDKHA OBITh M3rOTOBJICHA TaKMM 00pa3oM, 4TOOBl OHA He HarpeBaiach Bele 90 °C.

14.2.2 IlaTponblI.

14.2.2.1 KoOHCTpPYKITMSI OCBETHTEIBHBIX ITaTPOHOB C BHUHTOBBIM ITOKOJIEM JOJDKHA 00eCIIednBaTh
HaJCKHOE YIEP)KaHHUE JaMI OT CAMOOTBUHUYMBAHUSI.

14.2.2.2 B narpoHax He JOMYCKAETCs YCTAHOBKA BBIKIIOUATEIEH.

14.2.2.3 KaxapIit 0CBETHTEILHBINA ATPOH TOJDKEH HMETh 0003HAYCHHOE HOMHHAILHOE HAIIPSHKCHUE, a
TaKke HAUOOJBIHA JOIMYCTUMBIA TOK WM MOIITHOCTb.

14.2.3 IlITenceabHble COeNMHEHUS.

14.2.3.1 KoHTakTHBIE THE3/1a MITENCENbHBIX PO3ETOK JOJKHBI OBITh TAKOW KOHCTPYKLHUH, KOTOpas
00ecreunBaeT MOCTOSIHHBIM HAXXUM B KOHTAKTE CO IITHIPEM IITENICENIbHOW BUJIKH.

14.2.3.2 He pomyckaercss NPUMEHEHHUE IITENCEIbHBIX BWIOK C pa3pe3HbIMU WThIpsAMU. IlITeipu
IITETICENBHBIX BHJIOK /ISl TOKa Oosee 10 A HOMDKHBI OBITH MMIMHAPUIECKIMHE CIIIONTHBIMH HITH TTOJTBIMHU.
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14.2.3.3 IllrencenbHble PO3ETKHM M BWJKH Ul HANpsDKEHHS BbIlIe O€30MACHOTO IOJKHBI MMETh
KOHTAKTbI JJIsl TIOAKITFOUCHUS 3a3eMJLIIOIINX KU KaOessl MPUCOEIMHAEMBIX OTpeOUuTenei.

14.2.3.4 llTencenpHBIC PO3ETKHU JOJDKHEI OBITH M3TOTOBIIEHBI TAKMM 00pa3oM, YTOOBI 00eCIIeanBaIach
CTETEeHb 3aIUThl HE3aBHCHUMO OT TOTO, HAXOAUTCS BUJIKA B PO3ETKE WM HET.

14.2.3.5 Y mwitencenbHBIX pO3€TOK C HOMUHAIBHBIM TOKOM Ooniee 16 A TOMKHBI OBITH MPEAYCMOTPEHEI
BCTPOCHHbIE BBIKIIOUaTeNu. CleAyeT TakkKe MNPeayCMOTPEeTb y 3THX PO3ETOK OJOKHPOBKY, HC-
KJIIOYAIOLIY}0 BO3MOXKHOCTh IPHUCOCAMHEHUS] WM BBIHUMAHHMS BMJIKH, €CJIM BBIKJIIOUATENb PO3ETKU
HAXOJUTCS B TIOJOKEHUHU «BKITIOUYECHOY.

14.2.3.6 B mrencenbHbIX po3eTkax 0e3 OJOKHPOBKU PaCCTOSTHUS MEXy KOHTaKTaMH 110 BO3AYXY U I10
W30JSIIMOHHOMY MaTepHaiy AOJDKHBI ObITh TAKUMH, YTOObI HE MOITIO BO3HHKHYTH KOPOTKOTO 3aMBIKaHUSI
BCJICACTBUE IIE€PEKPHIBAHUS JAYyTd NPH BHIHUMAHWW BHWIKM, HarpyxeHHoil TokoM Ha 50 % Oombuie
HOMHHAJBHOTO NP HOMHHAJIBHOM HAaIlPSKEHUH.

14.2.3.7 UlTencenpHble PO3ETKH W BIJIKHA JOJDKHBI IMETh TaKyl0 KOHCTPYKIIHIO, YTOOBI HENB3s OBIIO
BCTaBUTh TOKOBEIYIUIMH INTHIPh B THE3O 3a3€MJICHHUS, & KOHCTPYKIHS PO3ETOK, MpeIHa3HAUYECHHBIX IS
MOAKIIIOUEHHS [JBUTaTeiaed (YCTpOWMCTB), HampaBiCHHE BpauleHUs (IEHCTBUS) KOTOPBIX 3aBHCUT OT
W3MEHEHUsI TOPS/IKA CIIEOBaHuUs (a3 WM IOJIOCOB, JOKHA JONOIHUTENIBHO HCKIIIOYaTh BO3MOXKHOCTb
M3MEHEHHsI 3TOro mopsnka. lIpu coemuHeHWH BHIIKM CO INTETCENBHONW PO3ETKOW 3a3eMIIIONIasl 4acTh
BUJIKM JIOJDKHA BXOJIUTh B KOHTAKT C 3a3eMJIIOIIEH YacThIO INTENCENBbHOW PO3ETKH /0 COEAMHEHUS
TOKOBEAYIIHUX IITHIPEH.

14.2.3.8 B mrencenbHbIX pO3€TKaxX M BUJIKAX HE JOMYCKAETCSl YCTAHABIUBAThH MPEIOXPAHUTEINH.
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15 QJIEKTPUYECKHUE HAI'PEBATEJIBHBIE U OTOIIUTEJIBHBIE ITPUBOPbBI

15.1 OBIIUE IMOJIOXKXEHUA

15.1.1 JlomyckaeTcsi NPUMEHEHHUE OHJIEKTPOHATPEBATENbHBIX W OTOMUTENBHBIX YCTPOMCTB TOJIBKO
CTaIIOHAPHOTO THIIA.

15.1.2 TlutaHue 3MeKTpOHArpeBaTENbHBIX U OTOMUTENBHBIX YCTPONCTB JOIKHO OCYHIECTBISATHCS OT
TJIaBHOTO PacHpeAETUTENbHOTO UTa UK TPYNIIOBBIX LIUTOB, MpeIHAa3HAUYCHHBIX JJI 3TOM Lenu.

15.1.3 Hecymue yactu KOHCTPYKUUU JIEKTPOHArPEBATEIBHBIX U OTOMUTENbHBIX YCTPOMCTB, a TaKxkKe
BHYTpPEHHHE TTOBEPXHOCTH KOXXYXOB TOJDKHBI M3TOTOBIISITHCS MOTHOCTHIO U3 HETOPIOYMX MaTepHalioB.

15.1.4 [lomyckaeMblii TOK YTEUKH B HATPETOM COCTOSHHH IOJDKEH OBITh He Oomee 1 MA Ha 1 kBT
HOMUHAJIBHOW MOIIHOCTH JJIsI JIIOOOTO OT/AENBHO BKJIIOYAEMOT0 HArpEeBaTEILHOTO dIIEMEHTa M He OoJbIie
10 MA s Bcero npubopa.

15.1.5 DnexTpoHarpeBaTebHBIE W OTONUTENBHBIC YCTPONCTBA JOKHBI OBITH TAKOW KOHCTPYKITHH,
4TOOBI TEMIIEpaTypa UX YacTel, KOTOPHIMH JOJDKEH MOJIB30BATHCS MEPCOHA MM C KOTOPHIMH BO3MOYKHO
COTIPUKOCHOBEHHE, HE TPEeBbIIIaNa 3HaUe€HUH, yKa3aHHbIX B Tabm. 15.1.5.

Tabnuma 15.1.5

Ne Yactu npudopos Jomyckaemble
n/n Temneparypsl, “°C

1 | PykosaTku ynpasiieHHs U JpYyTHe€ 4acTH, KOTOPHIMH JIOJDKHBI I10J1b30BAThCsl B TEUEHHE 3HAYUTEIBHOIO BPEMEHU:

METaJINYECKUE 55

npyrue 65
2 | To ke, HO ¢ KOTOPBIMH BO3MOXKHO KPaTKOBPEMEHHOE COIPHKOCHOBEHHE!

MeTaUTHIECKUe 60

npyrue 70
3 | Koxxyxu 2/IeKTpHIECKHX OTOMUTEIbHBIX PUOOPOB MOMELICHHH IPU TeMIlepaType OKpyxatomiero Bozayxa 20 °C 80
4 | Bo3ayx, BBIXOISIIHI U3 3NEKTPUYECKUX OTOMUTEIBHBIX TPUOOPOB B 000rpeBacMble MOMEIICHHUS 110

15.2 OTOIIUTEJIBHBIE ITPUBOPBI

15.2.1 DnekTpudecKre OTONMUTENBHEIE MPUOOPHI, TPeIHA3HAYCHHBIC IS TOMEIIEHUH, TOJKHEI OBITh
craroHapHbiMU. OHH JIOJDKHBI OBITH 00OPYIOBAHBI YCTPONCTBAMH, OTKJIFOUYAIOIIMMY TUTAHUE B CITydae
HEJIOIYCTHUMOTO TOBBIIICHHS TEMIIEpaTyphl KOpITyca Ipruoopa.

15.2.2 Ecnu Ha OTONUTENBHBIX W HarpeBaTeNbHBIX MPHOOpaxX He MPeayCMaTpUBAIOTCS BCTPOCHHBIC
OTKJTFOYAIONINE YCTPONCTBA, TO TAaKWE YCTPOWCTBA JODKHBEI OBITh YCTAHOBJICHBI B IOMEIICHHH, TIC
HaXOJATCS 3TH MPHOOPHI.

BrikimtouaTenu TOKHBI OTKIIIOYATH MTUTAHUE HA BCEX MONIOCAX WU (azax.

15.2.3 KOHCTpPYKIUS KOXKYXOB IEKTPUICSCKUX OTOMUTEIHHBIX MPHOOPOB TOKHA UCKITFOYATh BO3MOXK-
HOCTh Pa3MENIeHHs Ha HUX KaKUX-JINOO MpPEAMETOB.

15.2.4 CranuoHapHBIE OTONUTENbHBIE TIPHOOPH Ha HampshkeHue 380 B u BEIme, momyckaeMmble B
COOTBETCTBUU € Ta0m. 4.2.3, IDOMKHBI MMETH 3aIUTHOE HCIIOIHEHHE, HCKIIOYAIOIIee BO3MOXHOCTH
JIOCTYTA K YacTsAM O] HANpsDKEHWEM Oe3 MPUMEHEHUs CHEeUabHOTO WHCTpyMeHTa. KoxXyXu JTOIKHBI
OBITh CHAOXKEHBI HAJITUCIMH, YKa3bIBAIOIINMH HalpsHKeHUE.

15.2.5 KamOy3Hble 3JIEeKTpHYECKHE HarpeBaTelbHble NPHOOPHI IOJDKHBI H3TOTOBISTHCS TaKHM
00pa3zoM, 4TOOBI UCKIIIOYUTH BO3MOXHOCTH COTPUKOCHOBEHUS TOCYABI C YACTSIMHU, HAXOISIIMMHUCS IO
HANPSOHKCHUEM, W YTOObI yTEeUYKa JKUIKOCTCH HE BBI3BIBAJIA KOPOTKOTO 3aMBIKAHUS WM TOBPEKICHUS
W30JISIIUH.

15.2.6 Cayna nomkHa ObITE 000OpYIOBaHA OTPaHUYHTENEM TEMITEPATyPhl, KOTOPBII TOKEH OTKITF0YaTh
AJIEKTPOHATPEBATENb OT CeTH (TIPH ATOM JOHKHBI 00€CTOYMBATHCS M IIETIH YIPABIECHUS DIIEKTPOHATPEBa-
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TeneM), eciu Temneparypa B 3oHe 0,3 M oT moaBonoka npesbimaer 140 °C. B aToif 30HE MOryT
YCTaHaBIMBATHCS TOJIBKO YCTPOWCTBA YIPABICHUS JIEKTPOHArPeBaTesIIMHU (TEPMOCTAThl M OIpaHUYUTENN
TEMIIepPaTypbl) M Kabeldn K HUM, BBIIIEpXKHUBalolIne Temreparypy He meHee 170 °C.

DJIeKTpUYECKUE TIEUN CayH JO/DKHBI 0TBeuarh TpeOoBanusiM 2.1.5.1 vactu VI «[IpoTuBomnoxapHas 3aimray.

15.3 HATPEBATEJIBHBIE YCTPOMCTBA JIJIS1 TOILJIMBA, MACJIA U BOJIbI

15.3.1 Kpome TpeGoBaHMIi HACTOALIEH TIIaBbl, HArpeBaTeIbHbBIE YCTPOICTBA JOHKHBI OTBEYATh TPeOo-
BaHUAM pa3a. 6 yactu X «Komiel, TeruiooOMeHHbIE anmapaTsl U COCYIBI IO AaBICHUEM).

15.3.2 Tlogorpes ToruMBa M Macia ¢ TeMIepaTypoil Bemblky Beime 60 °C 1omycKaeTcs OCyILEeCTBIATh
AIIEKTPUIESCKAMH TTOFOTPEBATEISIMU TIPH BBITIONHEHUN TpeboBanmii 15.3.3 u 15.3.4.

15.3.3 IlogorpeBarensHbIe YCTPOHCTBA TPYyOONPOBOMOB JOKHBI OBITH OOOPYIOBAaHBI CPEACTBAMHU
PETYIUPOBKU TEMIIEPATYPHI, CBETOBOI CHUTHATH3alMEH 0 pexuMax paboThl, a TAKXKE CBETOBOM U 3BYKOBOM
CUTHAJIM3alMEeH 0 HEHCIIPABHOCTSAX U MOBBILICHUH TOMYCTUMOM TeMIepaTyphl.

15.3.4 VYcrpoiicTBa momorpeBa TOINIMBA U Macja B TaHKaxX JOJDKHBI OBITH 00OPYIOBaHBI CPEACTBAMM
pPEeTYIMPOBKH TeMIIepaTypsl HarpeBaeMoOil cpenpl, NaTYNKaMH TeMIepaTyphl MOBEPXHOCTH
HarpeBaTelIbHbIX JIEMEHTOB, AATYMKAMHU MHUHUMAIBHOTO YPOBHS M CPEICTBAMH OTKIIOUEHHS MHUTAHUSA
HarpeBarelel NpH TNPEBBIIIEHUH JOMYCTMMOIO BEPXHETO Mperena TeMIeparypbl U NMPH yMEHBIIEHUU
YPOBHSI HUKE MHUHHUMAJIHOTO.

15.3.5 [lomorpeBaTenu TOIUIMBA W Maclia JOJDKHBI OBITH 00OPYIOBAaHBI YCTPOMCTBAMH PETYIHPOBKH
TEeMIIepaTypbl HarpeBaeMoil cpeasl. He3aBUCUMO OT yCTPONCTBA PEryIMPOBKH TEMIIEPATyphl HAarpeBaeMoOil
Cpensl cienyeT MpelyCcMOTPETh YCTPOHCTBO OTKIIIOYEHHS MUTAIOLIET0 HAMpPSHKEHHUS! C PyYHOM OTOIOKH-
POBKOI NpH JOCTHXEHHUU TEMIIEpaTyphl MOBEPXHOCTH HAarpeBaTENbHOTO 3JIEMEHTa IO KpaiiHel mepe
Ha 15 °C Hmxe Temneparypbl BCIIBIIIKH.

st HarpeBaTeabHBIX 3JIEMEHTOB CAMOPETYIUPYEMOro TUIIA 3AIIUTa MOXKET HE MPUMEHATHCA.

15.4 CACTEMBI C IPUMEHEHUEM KABEJIEH HATPEBA

15.4.1 CucremamMu C TpHMEHECHHEM KaOejedl HarpeBa s yHAJICHHS JbJa M IPEAOTBPAIICHHS
00JIeIeHEeHNST OCHAIIAIOTCS CYNOBEIC YCTPONUCTBA, 000PYJIOBAHHUE U MIPOCTPAHCTBA, IPEIHASHAUCHHBIC IS
BBITIOJTHEHUS CYTHOM CBOETO OCHOBHOTO Ha3HA4YCHHMS (CIOBECHASI XapaKTEPUCTHKA B CHUMBOJIE KJlacca);

COXpaHCHHUSI YIIPABIIEMOCTH;

COXpaHEHUsI OCTOMYUBOCTH;

0e30MacHOCTH dKHITaXKa (IUIOTHI, MUTFOIIKH, TPAITbI, Jieepa U T.I1.).

15.4.2 Teronpon3BOIUTEIHEHOCTh TAKUX CUCTEM JIOJDKHA OBITH HE MEHEE:

300 Br/m? s MPOCTPAHCTB OTKPBITHIX Maly0, BEPTOJCTHBIX IUIOIIAJ0K, TPANlOB U IEPEXOIHBIX
MOCTHKOB;

200 Br/m? I HaJICTPOEK;

50 B1/M uia neepHOTO OTpak[eHHsI ¢ BHYTPEHHUM O0OTPEBOM.

15.4.3 B cucreMax ¢ mpUMeHEHHEM JJICKTPHUCCKUX Kabemeil HarpeBa MOKHO OBITh 0000 00paiieHo
BHUMAaHHE Ha TEIUIONEpeIady MExXIy kabeneM u 000orpeBacMbIM 00OpymoBaHUEM (IPOCTPAHCTBOM) JIJIs
3¢ (eKTUBHOTO 000TrpeBa.

15.4.4 PactipenenuTenbHBIA IIUT JJIS1 YKa3aHHBIX CUCTEM JOJDKEH OBITH 00OPYIOBaH:

BaTTMETPOM HJIM aMIIEPMETPOM ISl HHAUKAIIMK OOIIEH Harpy3Ku;

OTIIMYUTENFHON TaOJIMUKON C YKa3aHHEM PAacUeTHOW Harpy3KH Ka)KAOH IeNH, a TAaKXkKe IIUTa B LIEIOoM;

YCTPOMCTBOM 3aLIUTHOIO OTKJIIOYEHUS JUIsl KaKI0M LIETH;

CUTHAJIbHBIMU JIaMIIaMU O BKJIIOUEHUU HATPYy3KU MO KaXKIOM Liemu.

15.4.5 KaGenu HarpeBa OJDKHBI OBITH 3aIIUIICHBI OT Teperpy3ku B 125 % HOMHHAIBHOTO TOKA HEIH.
Jlns xabemnelt caMOperyIupyeMoro THIIA 3alliTa OT IMEePerpy3KH MOXKET HE TPUMEHSATHCS.
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15.4.6 [Ipumenenne kabeneld HarpeBa Juist 000rpeBa TPYOOIIPOBOIOB, MPOBOASAIINX TOPIOYHE CPEIbI, a
TaKXxe TPyOOIPOBOIOB U apMaTyphbl, PACIIOJIOKEHHBIX BO B3PBIBOOIIACHBIX IOMELICHUAX U IPOCTPAHCTBAX,
JIOTTYCKAaeTCs TOJBKO TMPH COOTBETCTBYIOLIEM BHJE B3PHIBO3ALIUTHI, MOATBEPKICHHOM CepTH(PHUKATaAMU
KOMIIETEHTHOW OpraHu3aluu.
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16 KABEJIX 1 ITPOBOJA

16.1 OBIIUE IMOJIOXKEHUA

16.1.1 TpebGoBaHUs HACTOSIIETO pa3eia He PacCIpOCTPAHIIOTCS Ha PaTd0dacTOTHEIC, Tele(OHHBIE, a
TaK)ke CHJIOBBIC Kabenn Ha HampspkeHue cBeime 1000 B.

16.2 dKNJIbI

16.2.1 XKuner kabeneid, mpeTHa3HAYCHHBIX JUTS MATAHUS OTBETCTBCHHBIX ITOTPEOUTENCH, TOIDKHEI OBITH
MHOTOIIPOBOJIOYHBIMH (cM. Takxke 16.8.1.2). B tabn. 16.2.1 npuBeneHs! cBeIeHUSI O MUHUMAIBLHOM YHCIIe
MIPOBOJIOK B XKHIIE.

Tabauma 16.2.1

Haumensblee uucio mpoBOJIOK B JKUIIE
HomunaibHas 1uiommaas
COUCHMS KUIbL, MM KPYIJIble HEYTUIOTHEHHBIE MTPOBOTHUKU YIUIOTHCHHBIE CEeKTOPHBIC U KPYIJIble TPOBOTHUKH

0,5—6 7 —

10—16 7 6

25—35 19 6

50—70 19 15

95 37 15

120—185 37 30
240—300 61 30

IIpumeganue. CooTHONIEHNE HOMUHAIBHBIX JUAMETPOB JIOOBIX JBYX IIPOBOJIOK B XKMJIE KaOellel, YINIOTHEHHBIX MEXaHHIeCKH, He
JIOJDKHO TpeBbINIaTh 3HaueHus 1:1,3, a s sxui1, chOpMOBaHHBIX F€OMETPUYECKH, HO HE YIUIOTHEHHBIX — 1:1,8.

16.2.2 CoenuHeHHs OTIENBHBIX MPOBOJIOK YKHUIIBI JOJDKHBI OBITh CMEIICHBI [0 OTHOIICHHUIO IPYT K
JIPyTy TIO JUTWHE JKWJIBI Ha paccTosHUN He MeHee 500 mm.

Takue coenMHEHUS HE JODKHBI YXYANIATh MEXaHUYECKUX M DJICKTPUUECKUX CBOMCTB MPOBOJIOKU, HE
JTOJDKHBI U3MEHSITh CEUCHUS MMPOBOJIOKU M IIETION JKUJIBL.

16.2.3 OtaenbHbIE MPOBOJOKH MEIHBIX JKUJ C PE3UHOBOW H3ONSIMEH JOKHBI OBITh MOKPBITHI
MONYION WM JPYTUM COOTBETCTBYIOIIMM CILIABOM.

MoskeT OBITh JOITyIIEHO OTCYTCTBHE IOJIYABl WIH IPYTOTO YCTOHYHWBOTO MPOTHUB KOPPO3HH TTOKPBITHS
Hapy>XHOTO TIOBMBAa WJIM BCEX TIPOBOJOK KHWJIBI C PE3WHOBOW W3ONSAIUEH, €CITHU TPEeATPHITHEM
(M3roTOBHTENEM) IPEYCMOTPEHBI MEPHI, TAPAHTUPYIOIINE, YTO PE3NHOBAS U30JISIIIHS HE OyIeT OKa3bIBaTh
BpPEIHOTO BO3JCHCTBUS HAa METAJUT KUJIBL.

JIis Kui, UMEIONINX IPYTHe BUABI H30JAIMH, Ty)KEHUS He TpeOyercs.

16.3 N30JIAUOHHBIE MATEPUAJIBI

16.3.1 s n30ssnuu Xui Kabemei u mpoBOI0B MOTYT OBITh TPUMEHEHBI N30JIIIMOHHBIE MaTepHAIbI,
yKkazaHHbIe B Ta0m. 16.3.1.
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Tabnuma 16.3.1
Turst O06o3HaueHe Jonyctumast pabouas
U30JIALMOHHBIX MaTepUaoB H30JSILUH Temmeparypa, °C'

TepmonuiacTuyeckas nmjiacrMacca

TTonMMBUHUIXJIOPU]T UM CONIOJIMMED BMHMII-XJIOpH/Ia U BUHUJIALIETAaTa PVC 70
DJIacTOMEPHBIH KOMIAYH] MJIM TePMOPEeaKTHBHAs IJIacTMacca

OTuneHnponuieHoBas pe3uHa win noxobuas (EPM umun EPDM) EPR 90
OTHICHIPONHMICHOBAs PE3UHA MOBBINICHHOW TPOYHOCTH HEPR 90
TonuaTUneH ceTyaToil CTPYKTyphI XLPE 90
Kpemuuitopranudeckas pe3uHa S 95 95
OruneHnponuieHoBas pesuna wiu noxooxas (EPM mim EPDM) ¢ 6e3ranoreHHoi KoMIo3uuuen HF EPR 90
OTHICHIPOIUIICHOBAsT PE3UHA MOBBIIIEHHONW NMPOYHOCTH ¢ O€3rajloreéHHOW KOMIO3ULUEH HF HEPR 90
IMonuaTHIIEH CeTYaTOH CTPYKTYpHI ¢ GE3raloreHHOH KOMIIO3UIUeH HF XLPE 90
Kpemuuiiopranudeckast pe3uHa ¢ 6e3raJoreHHOH KOMIIO3UIUei HF S 95 95
TonuoneduH ceTuaroil CTPYKTYpHI ¢ OE3ralIOreHHON KOMIO3UIIMEH HF 90 90

'Temneparypa npoBoaa Jyist pacueTa IOMYCTHMOM [UIHTENBHON HArPY3KH KaGes.

16.4 OBOJIOYKHA

16.4.1 3amuTtHbIe 000JI0YKH Kabenel U MPOBOIOB MOTYT M3rOTABIMBATHCS M3 HEMETAILIMUECKUX MaTe-
pHUasioB, yka3aHHbIX B Ta0n. 16.4.1, cBuHIA U MeaH.
Ta6numa 16.4.1

Tunst O0o03HayeHue Honycrumas paboyas

U30JISILIMOHHBIX MaTEepUaJIOB M30JIALUH temmeparypa, °C
TepMomiacTuyeckas mjacrmacca
TToNMBUHMWIIXIIOPU WIIN COTIONMMED BHHUIIXJIOpHIA ¥ BUHUIIAIIETATa ST 1,ST2 60, 85
BesranoreHHass KOMIO3HUIUs SHF 1 85
DJIacTOMEPHBIH KOMIAYH/I WJIM TePMO-pPeaKTHBHAsI IIacTMacca
IMonuxnoponpeHoas pe3uHa SE 1 85
Xopcynb(hOHUPOBAHHBII TOIUAITHIICH MM XJIOPUPOBAHHAS HOIMITUICHOBAs PE3HHA SH 85
Besranorennasi KOMIo3UIUs SHF 2 85

16.4.2 3ammTHBIE 000JIOYKH JOIHKHBI OBITH OJUHAKOBOW TOJIIIMHEI, B TPEJENIaX JTOIMYyCTUMBIX OTKIIO-
HEHHIA, 10 BCEW MPOU3BOICTBEHHON JJIMHE KaOenst ¥ 00erarh )bl Kadels KoHieHTpudecku. O00I09KH
JIOJDKHBI 00pa30BBIBATh HEMPOHHUIIAEMOE MOKPBITHE, IJIOTHO MPUJICTAIONICe K 3allIMIAcMbIM JKUJIaM.

16.4.3 CBuHIIOBBIE 000JI0YKH Kabemel clenyeT U3roTaBIuBaTh U3 COOTBETCTBYOIIUX CIUIABOB, peria-
MEHTHPYEMbIX HAllMOHAJIHHBIMHU CTAHAAPTAMHU.

O00JI0YKH W3 YUCTOTO CBHHIIA MOXKHO TIPHMEHSTH TOJBKO TOT/A, KOTJa CBHUHIIOBAas 000J0YKa OymeT
MOKPBITA JOMOTHUTEIHHON 3aIUTHONW 000JI0UKOI.

16.5 3BAIIIUTHBIE ITOKPBITUS

16.5.1 DxpaHupymomas OIIeTKa TOJDKHA M3TOTABIMBATHCS M3 METHOM JIY>KCHON MPOBOJIOKU WJIH U3
ATFOMHHUEBOW JICHTHI C MOJMMEPHBIM MOKPHITHEM U JIPEHaXHBIM JTYyKEHBIM MEIHBIM MpoBoaoM. Ecmu
MPUMEHSETCS MeJHas HeNIy)KeHas IIPOBOJIOKA, OHa JOJDKHA OBITh 3allWIIeHa COOTBETCTBYIOIIEH
000104KO#. HeakpaHupyromme OtIeTKH MOTYT M3TOTaBINBATHCS U3 CTATLHON OIMMHKOBAHHOW ITPOBOJIOKH.
OmueTka MomKHA OBITH PAaBHOMEPHOMW, U €€ IJIOTHOCTh JOJKHA OBITh Takoil 4ToObI ee mMacca Oblia, IO
KpaitHeii Mepe, paBHa 90 % Macchl TPYOKHU TOTO JKe IMaMeTpa, U3rOTOBJICHHOW M3 TAKOTO e MaTepuaia u
C TONIIMHOM CTEHKH, PaBHOW JUAMETPy MPOBOJIOKU OILICTKU.

16.5.2 Metammndeckass OpoHS TOJKHA M3TOTABIMBATHCSA M3 OTOXKCHHOW M OITMHKOBAHHOHN CTaIBLHOM
TIPOBOJIOKH WJIV JICHTHI, HAMOTAaHHOM CIIMPAJIFHO ¢ COOTBETCTBYIOIINM IIaroM CITyCKa Ha 000JI0UKY KaOelst
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WIH Ha JIOTIOJHUTENBHYIO TOAYIIKY Ha 00OJIOUKE TaKMM 00pa3oM, YTOOBI 00pa3oBalicsi HENMPEpPHIBHBIN
MUTAHIPUIECKUN CIIOH, OOecTeuMBaIOMUKA 3alllUTy M THOKOCTh TroToBOoro kabems. Ilo ocobomy
TpeOOBaHHIO OPOHS MOYKET OBITh M3TOTOBJICHA BHIIICYKa3aHHBIM METOJOM M3 HEMArHUTHBIX METAJLJIOB.
16.5.3 bpons unu oruieTka Kabemsi, U3TOTOBJICHHAs U3 CTAIbHOM JICHTHI WIIM TTPOBOJIOKH, JOKHA OBITH
HAJIC)KHO 3alllHIeHa OT KOPPO3UH.
16.5.4 Tloxymika o OpPOHIO JOJKHA M3TOTABIMBATHCS M3 BIATOCTOMKUX MaTepPHAalOB.

16.6 MAPKUPOBKA

16.6.1 Kabenu ¢ u3onsmueli u3 pe3uHbl WM U3 MOJMBUHWIXJIOPUIA AJIs TIPEIEIbHBIX TeMIepaTyp Ha
xmuie Beime 60 °C cienyer 0003HayaTh CriocoO0M, MO3BOJSIOIUM X MICHTU(GHUIHNPOBATS.

16.6.2 XKuner kabenss MOMKHBI OBITH MapKHPOBAHBI CIIOCOOOM, O0ECTIEYMBAIOMIMM JIOCTATOYHYIO
COXpPaHHOCTh MapKHPOBKH.

Y MHOTOXWJIbHBIX KaOenel ¢ )KWIaMH, pacrojOKEHHBIMHA B HECKOJIBKUX KOHIIEHTPUYECKUX CIIOSIX, 10
KpaiHel mepe, IBE CMEKHbBIC XKHJIbl B KaXIOM CJIO€ CIeIyeT MapKUPOBaTh Pa3HBIMHU LBETAMHU.

16.6.3 Oruecroiikne Kabenu JODKHBI UMETh OTIIHYUTEIHHYI0 MapKHPOBKY.

16.7 MOHTAXKHBIE ITPOBOJA

16.7.1 JIns BHYTPEHHETO COEAVHEHMS B PACIIPEACIUTENBHBIX IATAX U 3JIEKTPUUYECKUX YCTPOHCTBAX
MOXXHO MPUMEHATH OJTHOKUJIBHBIC U30JIMPOBAaHHBIC TIPOBO/A (CM. Takke Tabm. 16.3.1).

16.7.2 HeuzonupoBaHHbIE MpPOBOJA M IIHUHBI JIOMYCKACTCS MPUMEHSTH JUIsl BHYTPEHHEIO MOHTa)a
ANIEKTPUUECKUX YCTPOHCTB. BHEIIHMI MOHTaX HEM30JMPOBAHHBIMH HPOBOJAMH HJIM IIWHAMHU JOIMYC-
KaeTcs NP YCIOBUU HAAEKHOIO MX OTPaXICHHS.

16.8 KABEJIbHAA CETb

16.8.1 O6ume TpedGoBanus.

16.8.1.1 [loymKHBI IPUMEHATHCSA HEPACITPOCTPAHSIONINE TOPEHUE WM HETOPIoYMe KaOeH U MPOoBo/Ia C
MEIHBIMH XKWJIaMH, U3TOTOBJICHHBIE M UCIBITAHHBIE B COOTBETCTBUU C TPEOOBAHUSIMM HACTOSIIEH 4acTH
[TpaBui1, HATMOHATIBHBIX CTAHJIAPTOB, a TAK)KE OTBEYAIOIINE COOTBETCTBYIOMINM TPeOOBaHHUSIM CTaHAAPTOB
MD3K: 60092-350, 60092-352, 60092-353, 60092-354, 60092-360, 60092-370, 60092-376.

Kabenu, N3roToBIICHHBIE M UCTIBITAHHBIE B COOTBETCTBUM CO CTAHAAPTAMH MHBIMH, YeM YKa3aHO BBILIIE,
MOTYT OBITh JOITYIIEHBI K HCIIONB30BAaHUIO Ha CyJax IPH YCJIOBWH, YTO OHM OTBEYAIOT TPEeOOBAaHUSIM
MEXTyHapOAHBIX WJIM HALMOHAJIBHBIX CTAHIAAPTOB M IO YPOBHIO OE30MACHOCTH SABJSIOTCS SKBHBAJICHT-
HBIMH WJIM TIPEBOCXOAST CTaHAAPTHI, yKa3aHHbIE BHIIIIE.

[Ipumenenus: rTuOKNX Kabesel, ONTUKO-BOJIOKOHHBIX U T.II., UCTIONB3YEMBIX JUIS CIICLHAIbHBIX LeNeH,
MOXET OBITh [OMYyIIEHO MNPH YCIOBUH, YTO OHU H3TOTOBJEHBI M HCIBITAHBI B COOTBETCTBHE C
0JOOpEHHBIMU CTAaHAAPTaMH.

[Ipu sToM MoryT mpumensatscs crapaaptsl MOK 60331-23 — nna xaleneil mepenaun JaHHBIX H
60331-25 — 1i1d ONTHUKO-BOJIOKOHHBIX KaOeseil.

B orHomenun wucnpITaHUN Kabenedl Ha OrHECTOMKOCTh MOJIKHBI HPUMEHSTHCS CTAaHIAPThI
MD3K 60331-1 — nmns xabeneit ¢ BHemHUM nuamerpoM Oomee 20 MM m MOK 60331-21 mmm 60331-2
— JUIA OCTaJbHBIX Kabemei.

16.8.1.2 JloykHBI TPUMEHATHCS Kabeld W MPOBOJAa C MHOTOIPOBOJIOYHBIMU JKWJIAMU U ILIONIAJIBIO
MIOTIEPEYHOT0 CEUEHUs! KUJIbl HE MEHee:

.1 1,0 MM? — B LeNsAX NMUTaHUS, YIPABICHHS U CUTHATH3ALMN OTBETCTBEHHBIX YCTPONCTB M B IEIIAX
HNUTaHUS JPYTHX yCTPOICTB;
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20,75 MM> — B LEMAX YOPABICHUS U CUTHAIU3ALUU;

.3 0,5 MM”> — B LIEIISIX KOHTPOIbHO-H3MEPHUTEIbHBIX U BHYTPEHHEIT CBS3U C YHCIIOM XKHI B Kabeie He
MeHee YeThIpeX.

g nmuTaHug HEOTBETCTBEHHBIX YCTPOMCTB JOIMycKaeTcss MpuMeHeHne Kabemnei ¢ 0JHOMPOBOIOYHOM
JKUJION TUIOIIAAbI0 ceueHus 1,5 MM’ U MeHee.

B memsx mepemauM MaHHBIX MOTYT TPUMEHSTHCS BBICOKOYACTOTHBIE KaOEld C JUaMETPOM JKHJIBI
0,4 — 0,8 MM C y4eTOM MeXaHHYECKOW MPOYHOCTH TaKWX Kabemed B cooTBeTcTBHH ¢ MOK 60092-370.

16.8.1.3 B cersax ¢ OONpIIMMU MHIYKTHBHBIMA W €MKOCTHBIMH HAarpy3KamH JOJDKHBI TPUMEHSTHCS
Kabenu, pacCYUTaHHbIEe Ha padodee HaNpsHKEHHE, PaBHOE NMPUOIU3UTENHHO YIBOCHHOMY HOMHUHAJIBHOMY
HaMpPsDKEHUIO CETH.

16.8.1.4 HaubomnbIias qomyctuMasi Temrieparypa Jjs U30JSIHH KUITbl YCTaHABIHBAEMOTO Kalels nitn
MpoBoIa JOJKHA OBITh, MO KpakHeW Mepe, Ha 10°C BpImle mpemycMaTpUBacMOW TeMIIEpPaTyphI
OKpY>Karouien cpebl.

16.8.1.5 B mecrax, nmoiBep:KEHHBIX BO3AEUCTBUIO HE()TENMPOILYKTOB MU APYTON arpecCUBHON Cpebl,
JTOJDKHBI IPUMEHATHCS Kabemu, UMeroIre 000JI04KY, CTOMKYIO K BO3ACHCTBUIO TaHHOH cpenbl. Kabenu, He
oOaarone STUMHI CBOWCTBAMH, JTOITYCKAETCS TIPOKIAIbIBaTh B TAKHX MECTaX TOIBKO B METAJUTHIECKIX
TpyOax (cMm. 16.8.8).

16.8.1.6 B wmecrax, rme kabGeaw MOTYT MOABEPTaThCS MEXAHUYECKUM TIOBPEXKICHUSIM, TOJDKHBI
MPOKJIA/IBIBATHCS KaOeIH, UMCIOINE COOTBETCTBYIONIYIO OPOHIO, a KA0EIU IPYTUX TUTIOB JOJDKHBI B TAKHX
MecTax 3alIMIIaThCs WK MPOKIabIBaThcs B TpyOax (cm. 16.8.8).

16.8.1.7 Kabenu, nutaromue 3JeKTPUICCKAE TPUBOIBI CIPUHKIEPHOM CHCTEMBI U IMTOKapHOTO Hacoca
OT aBapUHHOTO UCTOYHUKA IEKTPUICCKON SHEPTUH, TIPOJIOKEHHEIE Yepe3 MIaXThl MAITMHHBIX IOMEIICHUH
Kareropuu A, kamOy3bl, CYyIIHIbHBIC W JPYTHE MOJ0OHBIC MOMEIICHUS BBICOKOW MOXKAPHOM OMaCcHOCTH,
JIOJDKHBI OBITh OTHECTONKWMH WJIH 3alUIICHHBIMU OT BO3JICHCTBHS TUIAMEHHU.

Brimeyka3zaHHple TpeOOBaHUS KacaloTCs Takke Kalened ITUCTAHIMOHHOTO YIIPaBICHUS 3THX
YCTPOMCTB.

16.8.1.8 Kabemmn ycTpoiicTB, TpeOyeMmbIX s pabOTBI B YCIOBHSX ITOXKapa, BKIIIOYAs Kabemn WX
nutanug (cM. 16.8.1.11), He MOMKHBI MPOKJIAABIBATHCS B Tpaccax, MPOXOIAIIMX Yepe3 MOMELIEHHS C
BBICOKOW MOXKapHOU omacHOCThIo (cM. 16.8.1.9) u B momonHeHHWE IS MACCAXKHUPCKUX CYAOB — depes
TJIaBHBIE BEPTHUKAIBHBIC MPOTHBOIIOXKAPHBIE 30HBI, 32 UCKJIIOUEHHEM CIydaeB, KOTJla CaMH YCTpPOWCTBa
pa3MeIeHsl B 3TUX MOMEIICHHUSX.

B ciayuae HeoOXOMMMOCTH TaKOH MPOKITAIKK KaOeIH TOJDKHEI OBITh OTHECTOMKIME B COOTBETCTBHU C
16.8.1.1.

16.8.1.9 K nomenieHusiM ¢ BBICOKOM MOXKapHOM OMAaCHOCTHIO OTHOCSTCS:

MaIIMHHBIC TIOMEIICHUS KaTeropun A;

MIOMEIICHNUS, CoJiepKaliue 00OpYyIOBaHNE JUIS MTOJITOTOBKH TOILIMBA M JPYTHX JIETKO BOCIUIAMEHSIO-
IITUXCST BEIIECTB;

KaMOy3bl M HX BCIIOMOTaTelbHbIE TOMEIIEHHUs, CoJepXKallue OOOpYyIOBaHHE IS TPUTOTOBIECHUS
UL,

MpadeyHble, coaeprkalne o00opyIoBaHue sl CYIIKH;

JKUJTbIE TTOMEIICHUS TIOBBIIIEHHON TI0)KapOOTIaCHOCTH;

MaJsIpHbIE, KJIAJ0BbIe U MO00HbIE TTOMEIICHNS ISl XPaHEHUS BOCIDIAMEHSIONNXCS KUAKOCTEH;

3aKpPBITHIE W IIOJy3aKPBIThIE B3PHIBOONACHBIC IOMEIICHHUS, IJIi KOTOPBIX TpeOyeTcss yCTaHOBKa
ANEKTPUUYECKOTO 00OPYIOBaHUS B3PBIBO3AIIMIIEHHOTO UCIOTHEHUS.

16.8.1.10 KabGemu, pacmnpemequTeNbHBIE YCTPOMCTBA, KOMMYTAIIMOHHBIC M 3aIllUTHBIC allllaparhbl,
YCTAaHOBOYHAS ammaparypa, OTHOCSIIHAECS K 3TUM yCTPOHCTBAM, TOJDKHBI OBITh TaKOW KOHCTPYKIIUW WJTH
YCTAHABIMBATHCS TaKUM 00pa3oM, YTOOBI CBECTH K MHHHUMYMY BBIXOJ[ M3 CTPOSI dTHUX YCTPOMCTB H3-3a
rokapa B JIIOOOM OJIHOM U3 TaKUX MOMEUICHUN WM 30H.

16.8.1.11 K ycrpoiicTBam, TpeOyeMbIM 17151 pabOTHI B yCIOBUSIX OKapa OTHOCSTCS:

aBpaJibHas CUTHAJIN3AINS;

CHUCTEMBI TTOKAPOTYIIICHHUS;
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CUTHaJIM3alMsl OOHAPYKCHHUS T10XKapa;

CUTHAIM3aLHs NPEOYIPEkACHUA O MyCKe CUCTEM M0KapOTyLIEHHS;

YCTpOICTBA yIPABICHUS POTUBOTIOKAPHBIMH JIBEPSIMH C YKA3aTeNSIMU HX TTOJIOKEHIIS,

YCTpOIiCcTBa yIpaBICHUS BOJOHETIPOHUIIAEMBIMH JBEPSIMHU C YKa3aTeIIMHU UX MTOJIOXKEHHS U Tpeaynpe-
JUTEIbHON CHUTHAJIM3aIlueii;

aBapUiHOE OCBEILECHHUE;

KOMaHJHO-TPaHCIIUOHHOE YCTPOHCTBO;

HU3KOPACIONIOKEHHOE OCBEIICHHUE;

JUCTAHIIMOHHOE aBapUHHOE OTKJIIOUEHHE CHCTEM, paboTa KOTOPHIX MOXKET IO KUBATh pacrpoc-
TpaHEHHE TOXKapa /WK B3PbIBA.

16.8.1.12 IlpumeHeHue OTHeCTOWKUX KaOejed I YCTpOWCTB, ykazaHHbIXx B 16.8.1.11, He
00s13aTeNIBHO, €CIIH:

.1 6e30TKa3HOEC (PYHKITMOHUPOBAHKE YCTPOMCTB OOECIIEUMBAETCS, IO KpalHEeW Mepe, IBYXIETICBOM
WIM pajianbHOM MPOKIaAKON Kabesel, MpoIoKEHHBIX Ha MaKCHMAaJIbHO BO3MOXXHOM YNAJI€HHUU APYT OT
JIpyra, TaK, 9TO NPH BBIXOJE W3 CTPOSl OAHOM METIM WM pajualbHOIO Jyda, OCTABLIMECS COXPAHSIOT
paboTOCTIOCOOHOCTh YCTPOKCTB;

.2 yCTpOcTBa UMEIOT CAaMOKOHTPOJIb MPH TaKUX MOBPEKICHHUAX, KAaK KOPOTKOE 3aMbIKaHHE, OOpBIB
LIEeNH, 3aMbIKaHHEe Ha KOpIyC WM Oe30TKasHOe (PYHKIIMOHHPOBAaHHE 3THUX YCTPOMCTB 0OecrednBaeTcs
IyOnupoBaHHeM KalOeneH, MPOJNIOKEHHBIX pa3HBIMH TpaccaMH Ha MaKCHMalbHO BO3MOXKHOM YIOalCHUH
JIpyT OT JpyTa.

16.8.2 Ilox0op kaGeJieid M MPOBOOB N0 HATPY3KAaM.

16.8.2.1 [lymTenbHble NOMMyCTUMBIE TOKOBBIE HATPY3KH IJIsl OJHOXKHWIIBHBIX Kalernel M TpOBOIOB C
Pa3IMYHBIMU U30JISIHOHHBIMUA MaTeprajiaMHi JIOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B Ta0n. 16.8.2.1.

Tabnuma 16.8.2.1

JluTe/IbHbIE 10MYCTHMbIE TOKOBbIE HATPY3KH OAHOKUJIbHBIX Kadeseii U MpoBo1oB, A,
¢ M30JIs1Meli U3 PA3TMYHBIX MATEPHAJIOB /111 TEMIEPATYPhl OKpY:Kawueii cpeast 45 °C

M3onsauuonnslil Matepuan
Tonusununxnopuza| IlonuBHHUIXIOPUL ByTtunosas pesuna OrunennpornuneHosast | CHIMKOHOBas pe3nHa
Homunansnoe OBLIYHbIIH TeIIOCTONKHiL pe3uHa, MOJUITHIIEH MJIM MUHEpaJlbHas
CeYeHte KHITBI, MM CeTyaToil CTPYKTyphl H30JIALUS
MaxkcumansHO JomycTuMas pabodast Temieparypa sKiisl, “C

60 75 80 85 95

1 8 13 15 16 20
1,5 12 17 19 20 24
2, 17 24 26 28 32
4 22 32 35 38 42
6 29 41 45 48 55
10 40 57 63 67 75
16 54 76 84 90 100
25 71 100 110 120 135
35 87 125 140 145 165
50 105 150 165 180 200
70 135 190 215 225 255
95 165 230 260 275 310
120 190 270 300 320 360
150 220 310 340 365 410
185 250 350 390 415 470
240 290 415 460 490 —
300 335 475 530 560 —

IIpuBeneHHbIe B 3TOW TaONHIle TOKOBBIE HATPY3KH OTHOCSTCS K CIEAYIOIIUM MPOKIaAKaM KaOemneil:

MIpOKJIaiKe He OoJiee mecT Kadeneil B OHOM My4YKe WK B OJUH PSJ C TUIOTHBIM NPHJIETaHUEM JIPYT K
APYTY;

NpoKJIaaKe Kalene B ABa psiia, HE3aBHUCUMO OT 4YMCla KaOenel B psAdy, IpU YCIOBUH, YTO MEXKIY
IPYIIION WM IyYKOM M3 LIECTH Kabejeld MMeeTcs CBOOOAHOE IMPOCTPAHCTBO ISl LUPKYISLMU BO3IYXa.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI-103

Ilpn npoxiaake Oonee mectd kaledell B IMydke, KOTOPbIE MOTYT OBbITh OJHOBPEMEHHO HAarpy>KeHbI
HOMUHAIBHBIM TOKOM, WJIM IPH OTCYTCTBHUM CBOOOIHOTO INPOCTPAHCTBA MEXKIY HMMH IJIS LUPKYJSLUU
BO3/lyXa JOIYyCTUMBbIC TAONUIIEH TOKOBBIC HAIPY3KH ISl JAHHOTO CEYCHHS JOJDKHBI ObITh CHIDKCHBI HA 15 %
(k03 punment 0,85).

16.8.2.2 BennunHa HOMUHAJIBHBIX HATPY30K B aMIiepax AJisl CeueHHl, MpUBeAeHHbIX B Tabm. 16.8.2.1, a
TaKXkKe ISl JTIOOBIX CEYCHUI pacCunThIBAIOTCA 1O hopmyre

I=a.5"6%, (16.8.2.2)
roe o — KOB(.J[)(I)I/IL[I/IGHT, COOTBeTCTByIOLHI/Iﬁ MaKCHMAJIBHO JIOHyCTHMOﬁ pa6oqeﬁ TEMIIEPATYPE KUJIbI, KOTOprﬁ onpeaciA€TC 1Mo
Taba. 16.8.2.2;

S — HOMHHAJIBHOE CCUCHHUE SKHJIIBI.

Tabnuma 16.8.2.2

MakcHMaJIbHO J0IyCTHMAs Ko>(pUIHEHT o [T HOMUHATBHOM MIOMAH CEUCHHS JKIITBI S, MM
pabouas Temneparypa xuisl, “C

=25 <25
60 9,5 8
65 11 10
70 12 11,5
75 13,5 13
80 15 15
85 16 16
90 17 18
95 18 20

16.8.2.3 [lonycTuMble TOKOBBIE HAarpy3KH AJISl IBYX-, TPEX- M YETHIPEX>KUIBHBIX KaOeJel JOMKHBI
OTpEeeNAThCA MyTeM CHW)KEHUS Harpy3Kd, yka3zaHHOW B TaOm. 16.8.2.1 nmns maHHOTO cedeHus, IpU
MIOMOLIH CJIEAYIOIIUX ITOIPABOYHBIX KO3((UIIMEHTOB:

0,85 — st MBYXKWIIBHBIX Kabesei,

0,70 — mIst Tpex- U YETHIPEXKIIBHBIX KaOee.

16.8.2.4 JlonycTiMbIe TOKOBBIE HArpy3Ku Kabemnel 1 MpOBOJOB, YCTAHOBICHHBIX B LIETSX C MOBTOPHO-
KpPaTKOBPEMEHHOM WJIM KpaTKOBPEMEHHOH Harpy3KoH, JOJKHBI ONPENeISIThCS YMHOKEHUEM JAITUTEIbHBIX
HaArpy3oK kaOenei, yka3aHHbIX B Ta0n. 16.8.2.1 unu BeiOpanHbIX no 16.8.2.2, Ha nonpaBo4Hble Kod(du-
[IUEHTHI, yKa3aHHbIE B Ta0n. 16.8.2.4.

16.8.2.5 [lomycTrMble TOKOBBIE HAarpy3KH, yKa3aHHbIe B Ta0n. 16.8.2.1, mpuBeaeHsI 1S TeMIIepaTyphl
OKpy»Karomieil cpensl, paBHoit 45 °C.

[TonpaBounsble K03 PUIIMEHTHI AT IepecyeTa IOMyCTUMBIX Harpy30K, KOTOPbIE JOJDKHBI BBOAUTHCS B
3aBHCHMOCTH OT TEMIIEPaTyphl OKpYKarollel cpeipl, MpuBeaeHb! B Tabn. 16.8.2.5.

16.8.2.6 IIpu monbope xabemneit 11T KOHSYHBIX TENel OCBENISHUS WIN HarpeBaTeIbHBIX TPHOOPOB HE
JIOJDKHBI TIPUMEHSITHCS HUKAKUE TIOMPaBOYHbIE KOA((OUIIMEHTHI TOKOBOM HArpy3Kd U OJHOBPEMEHHOCTH.

16.8.2.7 Kabenn J0mWKHBI OBITH paccUMTaHbl TaKUM OO0pa3oM, YTOOBl OHH MOIIH BBIIEPIKATDH
MAaKCHMaJbHBIA MPOTEKAEMBIH IO ILENMH TOK KOPOTKOI'O 3aMBIKAHUS C YYETOM TOKOBPEMEHHOM
XapaKTEPUCTHKH 3aLUTHBIX YCTPOHCTB M IMKOBOTO 3HAYCHMS OXKHIAEMOTO TOKAa KOPOTKOTO 3aMbIKaHUS
B TIEPBOM IOJIYIIEPUOE.

16.8.2.8 Kabenu, npokiajpiBacMble apaIelIbHO I OJHOW U TOM ke (ha3bl WU TONIOCA, JOKHBI
GBITH OJHOTO THIIA, HPOKIAIBIBATECS COBMECTHO M MMETh OJMHAKOBBIC CEueHHs He MeHee 10 MM>
OJMHAKOBYIO [UINHY.

16.8.3 BpiOop muiomaau cedeHusi kadesieid Ha JOMyCTHMOe MajleHNe HANPSKeHU.

16.8.3.1 Tlagenue HampsbkeHUs Ha KaOejle, COCAMHSIONIEM T'€HEpaTophl C IJIABHBIM pacIpe-
JETUTEIbHBIM IIUTOM WIIM C aBapHMHBIM paclpeneUTeIbHbIM IIUTOM, HE J0JDKHO mpeBbimatsh 1 %.

16.8.3.2 [lanenune HampspKeHHUS MEXAY COOPHBIMU IIMHAMU IJIABHOTO PAacHpeAesIUTeIHLHOrO MIUTa
WIM aBapUMHOIO PacHpeNeNHUTEIbHOr0 INWTAa M JIIOOBIMM TOYKAMU YCTAaHOBKH NP HOPMAaJbHBIX
YCIOBUAX paboThl HE JAODKHO NMPEBBIATh 6 % HOMUHAJIBHOIO HANpPSDKEHWS, a Ui HOTpeOuTeneH,
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Tabnuna 16.8.2.4
IMonpaBounblie ko3pPUIHEHTHI 115 Kadeeil 1 MPOBOJOB ¢ MeTAJJINYECKOii U 0e3 MeTa/llINYecKoii 000,109KH

T10BTOPHO-KPATKOBPEMEHHBIH PEIKHM KparkoBpemennast pabora KparkoBpemennas pabora
TIB 40% 30 muH 60 MuH
Homunansnoe
CeUCHHUE KUIIbI, MM Kabesu u poBosia
C MeTaINIMYECKH- | 6€3 MeTauec- [¢ MeTaTnueCcKuMHU| 6€3 METAIUTMYECKHX | C METAJUTHUECKHU- | 6€3 METaUINIeCKUX
MU 000JI04KaMu | KHX 000J0YeK 000I0YKaMu [GIIGEEY MH 000JIOYKaMU 00oJ10ueK
1 1,24 1,09 1,06 1,06 1,06 1,06
1,5 1,26 1,09 1,06 1,06 1,06 1,06
2,5 1,27 1,10 1,06 1,06 1,06 1,06
4 1,30 1,14 1,06 1,06 1,06 1,06
6 1,33 1,17 1,06 1,06 1,06 1,06
10 1,36 1,21 1,08 1,06 1,06 1,06
16 1,40 1,26 1,09 1,06 1,06 1,06
25 1,42 1,30 1,12 1,07 1,06 1,06
35 1,44 1,33 1,14 1,07 1,07 1,06
50 1,46 1,37 1,17 1,08 1,08 1,06
70 1,47 1,40 1,21 1,09 1,09 1,06
95 1,49 1,42 1,25 1,12 1,11 1,07
120 1,50 1,44 1,28 1,14 1,12 1,07
150 1,51 1,45 1,32 1,17 1,14 1,08
185 — — 1,36 1,20 1,16 1,09
240 — — 1,41 1,24 1,18 1,10
300 — — 1,46 1,28 1,20 1,12

IlonpaBoyHble KO3Q(PULUHEHTBI B 3aBUCHMOCTH OT TeMIIEPATYPbl OKPY:Kallel cpeabl Tabnuna 16.8.2.5

MakcuMaibHO Temneparypa okpyxatouieit cpeas, “C

Jioryctumast paboyas

TEMIIEpaTypa >KHJIbI, 35 40 45 50 55 60 65 70 75 80 85
°C
60 1,29 1,15 1,00 0,82 — — — — — —
65 1,22 1,12 1,00 0,87 0,71 — — — — — —
70 1,18 1,10 1,00 0,89 0,77 0,63 — — — — —
75 1,15 1,08 1,00 0.91 0,82 0,71 0,58 — — — —
80 1,13 1,07 1,00 0,93 0,85 0,76 0,65 0,53 — — —
85 1,12 1,06 1,00 0,94 0,87 0,79 0,71 0,61 0,50 — —
90 1,10 1,05 1,00 0,94 0,88 0,82 0,74 0,67 0,58 0,47 —
95 1,10 1,05 1,00 0,95 0,89 0,84 0,77 0,71 0,63 0,55 0,45

MUTAaEMBIX OT AaKKyMYJSITOpPHOH Oarapeum ¢ HOMHHaJIbHBIM HampsbkeHueMm 1o 50 B, sta BennuuHa
MOXeT OBITh yBeaudeHa 10 10 %.

Juist neneld CUTHANBHO-OTIMYUTENBHBIX (POHApEH MOXKET ObITh MOTPEOOBAHO OrpaHMYCHUE MallCHHS
HanpsDKEHUsT Ha MEHBIIYIO BEIHMYHMHY JUIs 00ecrieueHHsl TpeOyeMbIX CBETOBBIX XapaKTEPHUCTHK.

[Ipu KpaTKOBpEeMEHHBIX Harpys3Kax, HalpuMep, NMPH IIycKe 3IEKTPUUECKUX ABHUTraresieil, MOTyT ObITh
JOIYLICHBI OOJIBIINE NAJACHUS HAPSDKEHMS, €CIM 3TO HE BBI30BET HApYyILLICHUs B paboTe CyA0BOM JIEKTPH-
YECKOW YCTaHOBKH.

16.8.3.3 Kabeunu, ciryxaiie Ajasi TUTAHUS SJIEKTPHUYECKUX IBUraTelIel MEpEMEHHOTO TOKa C MPSIMBIM
MYCKOM, JOJDKHBI OBITH TaK PacCUMTaHBl, YTOOBI MaJeHNE HANPsDKEHHUS Ha KIIEMMax ABHUTATeNsl B MOMEHT
MyCKa HE MpeBbILao 25 % HOMHMHAJIBHOTO HANpPSDKCHMS.

16.8.4 Ilpoxnanka kabeJieii.

16.8.4.1 Kabenu n0mKHBI OBITH MPOJIOKEHBI [0 BO3MOXXHOCTH T10 MPSAMBIM U JOCTYITHBIM TPaccam.

Tpacchl MOMKHBI TPOXOOUTH HYepe3 MecTa, B KOTOPHIX Kabeiawm He OyayT MOABEpPrarbcst IMpo-
JOJDKUTEIBHOMY BO3JEHCTBUIO Maciia, TOIUIMBA, BOJABI M YPE3MEPHOrO BHELIHETO MOAOIPEBa.

KabenbHble Tpacchl HOKHBI HAXOIUTHCS HA paccTosHuM He MeHee 100 MM OT MCTOYHMKOB TEIUIA.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
XI-105

16.8.4.2 Ha paccrossnun Menee 50 MM OT ABOMHOIO AHA M OT LKCTEPHBI TOIUIMBA WM Macjia He
JTOTDKHBI TIPOKJIA/IBIBATECS HUKaKHe KaOelu.

OT HapyXHOHl OOmMHWBKH, a TakXe OT MPOTHUBOIMOXAPHBIX, BOJOHENMPOHHIAEMBIX |
ra30HEMPOHMUIIAEMBIX MEePeOOPOK U Many0 Kabesin TOIKHBI HaXOMUThCS Ha PacCTOSHUU He MeHee 20 MM.

16.8.4.3 Ilpu mpoknanke KaOeTbHBIX IIYYKOB, HE HCHBITAHHBIX Ha PacHpOCTPaHEHHE IUIaMEHH,
JIOJDKHBI OBITH MPETYCMOTPEHBI CIEAYIOUINE MEPHI:

.1 momKHBI OBITH NMPUMEHEHBI OTHE3aJCPKUBAIONINE KOHCTPYKIIMH, 1O KpaiiHed Mmepe, Thma B-0
(cm. Taroke 2.1.2.5 gactu VI «llpornBonoxapHasi 3ammra») Ha BXOAax KaOENbHBIX IyYKOB B TJIaBHBII
pacupelenuTeNbHbI IIUT, aBapUIHBIA pPaCHpEeNCIUTENbHBIA MUT, LEHTPAIBHBIE IIOCThl YIPAaBICHUS,
IIUTHl LIEHTPAJIN30BAHHOIO YTIPaBIEHUS CHUJIOBOM YCTAHOBKOM M MEXaHU3MOB OTBETCTBEHHOIO Ha3-
HaueHMs, a TAK)Ke Ha KaXKJIOM KOHIIE ITOJIHOCTBIO 3aKpBITHIX Tpacc (cM. puc. 16.8.4.3-1);

KOHCMpYKyUs

‘ ‘ ‘ Oene3adeporcusarowasn
‘ muna B-0

;
<

Puc. 16.8.4.3.1 3ammra MOTHOCTHIO 3aKPHITON KaOeIbHOM Tpaccsl Tuma B-0

.2 B 3aKpBITHIX U IOMY3aKPBITHIX HOMELICHUSAX M HPOCTPAHCTBAX KaOENbHBIC IyYKH, YIOKCHHBIC B
HOJTY3aKpPbIThIX U OTKPBITBIX TPAccax, JOJKHBI OBITh 3aIUIIEHBI:

OrHECTOMKOM Maccoil, HAJIXKEHHOM MO BCeH JIMHE Ui BEpPTHKAIBHBIX TPAacc M y4acTKaMy JUTMHON 1 M ¢
uHTepBAIaMd 14 M 1 TOPM3OHTANBHBIX Tpacc (cM. puc. 16.8.4.3.2-1), wim myTeM NpUMEHEHUS
OTHE3aJIePKHUBAIOIINX KOHCTpYKIWK Thma B-0, mo kpaiiHeii Mepe, Ha KakaoW BTOpOH maimybe Wi depe3
Ka)KIbIe 6 M TS BEPTUKAIBHBIX TPACC U Uepe3 Kakaple 14 M 71si TOPH30HTATBHBIX Tpace (cM. puc. 16.8.4.3.2-2).
OrHe3aziep’KUBaroIie KOHCTPYKIMH JOIDKHBI BBITONHATHCS U3 CTATBHBIX JIMCTOB TOMIIMHON HEe MeHee 3 MM U
pazMepamy, yKa3zaHHbIMH Ha puc. 16.8.4.3.2-2;

.3 xaOenpHBIC My4YKH, MPOKIAIbIBAEMBbIE B TPY30BBIX TPIOMAaxX, AOJDKHBI OBITH 3alUIICHBI MyTEM
NPUMEHEHHs OTHE3alePKUBAIOIINX KOHCTPYKLMI Thna B-0, mo xpaiiHeld Mepe, B OKOHEYHOCTSX TpIOMa.
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16.8.4.4 Kabenu c HapyXHOH MeTa/UIMYEeCKOW OO0OJIOYKOW JOMycKaeTcs NpPOKIaJblBaTh Ha
KOHCTPYKIHMSAX M3 JIETKOTO METalla WM KPETUTh C IIOMOIIBIO CKOO M3 JIETKOTO METajlla TOJBKO B CITydae
MPUMEHEHUS HAJIEKHOW aHTUKOPPO3UOHHOM 3aIlMTHI.

16.8.4.5 B Tpromax cyxXxOrpy3HBIX CYIOB, MPEIHA3HAYCHHBIX JJII IMEPEBO3KH OMACHBIX TPY30B, KaK
MPaBWIIO, TIPOKJIA/IKa TPAH3UTHBIX Kalenei He AOoImycKaeTcs.

B ciayyae HeoOXOAMMOCTH TaKOW MPOKIIAKU JOJKHBI ObITH BHIITOJHEHBI TpeOoBaHus 2.9.

16.8.4.6 Kabenu, mpokiaapiBaeMblie Ha PHIOOJIOBHBIX CyIaX B MECTaX, OABEP)KCHHBIX ACHCTBHIO COJIH,
JIOTDKHBI OBITH COOTBETCTBEHHO 3AIUIIEHBl KOXXYXaMH MM MMETh OOOJOYKH, CTOMKHE K BO3IACHCTBHUIO
COJIH.

16.8.4.7 PexomeHayeTcs He MPOKJIAIbIBaTh KaOENW IOJ] HACTHJIOM MAIIMHHBIX momemnieHuid. Ecmu
TakKas MPOKJIaKa HeoOXouMa, KaOeln JODKHBI MTPOKIIAIbIBATHECS B METAIUTMYECKUX TPYOax MM B 3aKphI-
THIX KaHanmax (cMm. 16.8.8).

16.8.4.8 Y xabeneil, mpoKiTagpIBaeMBIX Y€pe3 PACIIUPUTENBHBIE COSTUHEHNS KOPITyca, JOIDKHBI OBITh
MIPEeIyCMOTPEHBI KOMIIEHCAIIMOHHBIE TIETIH PaJuyCcoOM, JOCTAaTOYHBIM JJIsl TAKOTO COEIUHEHUs. BHyTpeH-
HUH TUaMeTp MeTIH JOJDKeH ObITh He MeHee 12 Hapy)KHBIX JHaMeTPOB Kalers.

16.8.4.9 Ilpoxiragka xabenedt ¢ u3oIAIMel Ha pa3HbIC ITOMYCTHMBIC TEMIIEPaTyphl B OOIINX Kabeih-
HBIX Tpaccax JOJDKHA OCYHIECTBISATHCS TakUM 00pa3oM, 4TOOB KaOenw He HarpeBaJiuCh BBIIIE
JIOTTyCTUMOM TeMIepaTyphbl.

16.8.4.10 KaGenu c pa3HBIMH 3alIUTHBIMH OOOJIOYKAMH, W3 KOTOPBIX MEHEE CTOMKHE MOTYT
MOJIBEPTaThCs MOBPEKACHUIO, HE TOJDKHBI TIPOKIIA IBIBATHCS B 00MIei TpyOe, 00IIeM jxenode Wi Jpyrum
CrocoOOM COBMECTHOH HE3aKPEIUIEHHOW MPOKJIAIKH.

16.8.4.11 XXwtel MHOTOXXHITBHBIX KaOellel He JOJDKHBI MCTIONB30BAThCS TSI TMTAHMS U yIIPaBIICHUS HE
CBSI3aHHBIX JIPYT C JIPYTOM OTBETCTBEHHBIX yCTPOWCTB.

B MHOroXuiabsHOM Kabeje He AOMYCKaeTcsi MPUMEHEHNE OJHOBPEMEHHO O€30MacHOTO HAIpsKEHUS
pabounx HanpsHKEHUH, MPEBHIIIAONUX Oe30TacHEIE.

16.8.4.12 Ilpu muTaHUH YCTPOWCTB IO JBYM OTHCIBHBIM (DHIAEpPaM OHU JOJKHBI ITPOKIIAIBIBATHCS
pasHBIMHU TpaccaMH, IO BOBMOKHOCTH Ha MaKCHMAJIBHOM PACCTOSIHHU APYT OT JIPpyTa B TOPU3OHTAIEHOM U
BEPTHUKAJIHLHOM HAaIIpaBIEHHIX.

16.8.4.13 Ilpu npoknanke kabenell B KaHaJax U IPYyTrUX KOHCTPYKLHMAX, U3TOTOBIEHHBIX M3 FOPIOYUX
MaTepualioB, paioHbl MPOKJIANKH KaOeled MOIKHBI OBITh 3alUIIEHBI OT BO3TOPAaHUS C TIOMOIIBIO
OTHE3aIUTHBIX CPEJICTB TaKUX, KaK OOJIUIIOBKA, TIOKPBITUS MU TPOIIUTKA.

16.8.4.14 IpoxnansiBaeMble Kabelll HE TODKHBI OBITH YTOIUIEHHI B TETIOBYIO MITH 3BYKOBYIO HM3OJISIIHIO,
€CJIM OHA W3TOTOBJICHA W3 TOproYMX MarepuaynoB. OT TakOW W3OSAIMN KaOeIw JOIKHBI OBITh OTHEIICHBI
OOJTMIIOBKOM M3 HErOPIOYETO MarepHasia WM pacloioyKeHbl Ha pacCcTOsIHUM He MeHee 20 MM OT Hee.

IIpu mpoknanke B TEIIOBOW HMIIM 3BYKOBOH H3OJIALMHU, W3TOTOBJICHHON W3 HETOPIOUMX MaTepHaloB,
Ka0elu TOJDKHBI OBITh PacCUUTaHBl C COOTBETCTBYIOIINM CHIDKEHHEM Harpy3KH.

16.8.4.15 KaGenn, mpokiagplBaeéMble B OXJIKIAEMBIX TOMEMICHUSIX, JOJDKHBI WMETh 3allUTHYIO
00010YKy H3 MeTajula, MOJIUXJIOPONPEHOBON pe3WHBl WJIM U3 JAPYroro Marepuana, CTOWKOTO K
BO3/ICHCTBUIO XOJIOAUIBHOTO areHTa.

Ecnu xabenn uMeroT OpoHIO, OHa AOJDKHA OBITH HAAJIEKAIIUM 00pa3oM 3alldIIeHa 0T KOPPO3UH.

16.8.4.16 Kabenp B oXJakTaeMbIX IMOMEMICHUSIX IODKCH MPOKIAIBIBATHECA Ha IMephOpHUPOBAHHBIX
MaHeNIsAX WIM MOCTaxX M KPEMUTHCS TaKUM CIIOCOOOM, YTOOBI COXPAHMIOCH CBOOOTHOE MPOCTPAHCTBO
MEXIy KabeneMm U CTeHKaMU MoMelneHus. [lanenu, MOCTBl M KperneKHbIe CKOOBI TOJKHBI OBITh 3aIUILICHBI
OT KOPpPO3UH.

Ecnu xabenu mepeceKkaroT TeIIOBYI0 H30JISAIHMI0 OXJIAKIAEMOTO IIOMEIEHHS, OHH JTOJKHBI TIPOXOINTh
yepe3 Hee MO MPSMBIM yIJIOM B COOTBETCTBYIOIIEH BTYNKE, YIUIOTHEHHOH ¢ 00EMX CTOPOH.

16.8.4.17 Ilpu mpokmnaake kabemneil JOMKHBI OBITH BBIAEPKAHBI MUHUMANIbHBIE BHYTPEHHUE PaNyChl
n3ru0oB xabeneil B coorBeTcTBUM ¢ Tadn. 16.8.4.17.

MuHnManpHble BHYTPEHHNE PaJNyChl M3TH0a BRICOKOYACTOTHBIX Kalelel nepeaayn TaHHBIX JTOJDKHBI
COCTaBIISITh HE MEHee 8 BHEIIHUX AMAaMETPOB LISl HEIKPAHWPOBAaHHBIX M 10 BHEIIHWX TUAMETPOB IS
9KpPaHWPOBAaHHBIX Kalenei.
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Tabnuma 16.8.4.17
Tun kabens
Buemnuit quamerp MuHUMAaIbHBII
Marepuan U30JALUU Bup 3amurHON 0605109KH Kkabens, MM paauyc u3ruba
kabers Kabens Kabens
Pe3una nnm nonauBUHUIXIOpUI | BpoHMpoBaHME METAITMYECKOi JIEHTOM MM npoBosokoit | JIroGoit 10d
MerTamnyeckas OIIeTKa Jro6oit 6d
CruiaB CBHHIA U OpOHs Jro6oit 6d
Jlo 9,5 3d
Jpyrue 060504ku 9.5 10 25.4 4d
Csoriie 25,4 6d
JlakoTkaHb JTrobas JIro0boi 8d
MuHepanbHas H30MALUSL MeTtannnueckas Jo 7 2d
7 no 12,7 3d
Cseiie 12,7 4d
OtmieHnpomwieHoBas pesuHa win | [TomynpoBoasimas u/mii MeTauudecKas 25 u Gonee 10d
TIOJIMITUIICH CEeTYATON CTPYKTyphI

16.8.4.18 KabGenmu 1 3a3eMIIAIONTHE TIEPEMBIYKH 000PYIOBaHMS, YCTAHOBICHHOTO Ha aMOpPTH3aTOPax,
JTOJDKHBI OBITh TTOJIBEJICHBI TAKUM 00pa3oM, 4TOOBI OHU HE MOBPEXKIATICH B YCIOBUAX IKCILTyaTaIlHH.

16.8.4.19 KabGesnu, npokiiaibiIBaeMbIe Ha OTKPBITBIX YaCTAX CYIHA U MAuTaX, JOJKHBI ObITh 3alUIICHBI
OT OPSIMOr0 BO3AEHCTBUS COJHEUHOW paguallviu.

16.8.5 Kpensienue kadeJeii.

16.8.5.1 Kabenmn momKHBI OBITh COOTBETCTBEHHO 3aKPEIUICHBI C TIOMOIIBIO CKOO, 3a)KUMOB, O00WM |
T. TI., AI3TOTOBJICHHBIX M3 METaJlIa TUOO HETOPIOYETO I TPYIHOBOCILIAMEHSIONICTOCS MaTepHara.

IToBepXHOCTh KpEIUIeHUs JODKHA OBITH JOCTATOYHO IIMPOKOW M HE JOJDKHA UMETHh OCTPBIX KpaeB.
Kpemnenust momkHbl OBITH TOZOOpaHBl TakuM 00pa3oM, 4TOOBI KabeidW Kpemwiuch IMPOYHO Oe3
MOBPEXKICHUS UX 3aIUTHBIX 000JI0YEK.

16.8.5.2 PaccrosHus MeXAy KpeIUICHUSIMH KaOelleH NMPH TOPU30HTAIBHON IMPOKIAIKe HE JTOJDKHBI
MIPEBHIIATh MPUBENEHHBIX B Tabm. 16.8.5.2.

Tabnuma 16.8.5.2

Bremmnuii nuamerp kabeins, MM PaccrosiHue MexIy KpeIUICHHUSIMH, MM, UL KaOenel
CBBIILIE 10 0e3 OpoHn ¢ Oponeii ¢ MUHEPAIBHOHN M30JIsHeH
— 8 200 250 300
8 13 250 300 370
13 20 300 350 450
20 30 350 400 450
30 — 400 450 450

[Ipu npoxnagke KaOEIbHBIX TPAcC HA KAOEIBHBIX JICCTHUIIAX BHYTPH IMOMEICHUI PACCTOSHUE MEWKIY
KpEIUIeHUsIMH KalOesei MokeT ObITh yBenmuueHo 10 900 mm. [Ipu 3TOM paccTosHHE MEXAY OrmopaMu
KaOeMbHBIX Tpacc (MMepeKIauHbI JIECTHUIIEI) HE TOJDKHO MpeBhImath 400 MM.

[Ipu BepTHKaIHHON MpOKIAAKe KaOeneil 5TH pacCTOSHUS MOTYT OBITh yBeNW4eHbl Ha 25 %.

16.8.5.3 Kpemnenue kabeneil AOKHO OBITH BEITIOTHEHO TAaKUM 00pa3oM, 4TOOBI MEXaHHUYECKHE
YCHJIUS, BOSHUKAIOIIUE B Ka0EsX, HE MepeaBaluCh Ha UX BBOJIbI U MPUCOCIUHCHUS.

16.8.5.4 KaGenbHble Tpacchl W Kabenu, MPOKJIaJbIBaEMbIe MapajUIeIbHO OOIIMBKE KOpITyca CyIHa,
JIOJDKHBI KpEenuThes K Habopy Kopryca, a He K OOIIMBKE.
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Ha BonoHenpoHHIaembIx nepedopkax M Madrax KaOeldu HOJDKHBI KPEIMTHCS Ha CHELMANbHBIX KOH-
CTPYKIMAX (KacceTax, MOCTaX, MOMYIIKaxX W T. II.).

16.8.5.5 Kabenmn, wmaymme mapauielbHO IMepeOopKaM, ITOABEPKEHHBIM OTHOTEBAHUIO, OJDKHBI
MPOKJIIBIBATHCS. HA MOCTUKAX WM Ha MePPOPUPOBAHHBIX MTAHEINSX TAKAM 00pa3oM, 4TOOBI COXPaHUIIOCH
MPOCTPAHCTBO MEXIY KabelsiMU U TepeOopKaMu.

16.8.5.6 KaGenbHble Tpacchl JOIKHBI MPOKIIA BIBATHCS C MUHUMAIILHBIM YMCIIOM TiepecedeHnii. B Mecrax
nepecedeHusl Kabessl IOJDKHBI MPUMEHAThCS MOCTHKU. MeXIy MOCTHKOM U INEPEKPEIIMBAOILCHCS ¢ HUM
KaOeIbHOM Tpaccoi MOIKEH OCTaBaThCs BO3AYLIHBINA 3a30p HE MEHEE 5 MM.

16.8.5.7 lns1 cynoB U3 HEMPOBOASAIINX MaTepHajIoB JA0MyCKaeTcsl paBHOLIEHHAs 3aMeHa TpeOOBaHUH 10
MPOKJIAJIKe, KPEIJICHUIO U YIJIOTHEHUIO POXOJ0B Kabenel 1 kabelbHBIX Tpacc, npenbssisieMbix [IpaBu-
JaMd K CTaJbHBIM CyJaM, OOYCJIOBJICHHBIX TEXHOJOTMEH M3TOTOBJICHHS KOPIyCOB W3 HETPOBOISIINX
MaTepruasioB, IPUMEHAEMBIMH MaTepualaMy U T.I1.

16.8.6 Ilpoxonnl kadeneii yepe3 Naayobl U MepedOPKHU.

16.8.6.1 IIpoxoas! kabenell dyepe3 BOAOHEPOHUIIAEMBIE, Ta30HETIPOHUIIAEMBIE U MTPOTHBOIOXKAPHBIE
nepe0OpKU 1 NMaryObl JOJKHBI OBITh YIUIOTHEHBI.

VYIUIOTHEHHsI B MecTax IPOXOAOB Kalened dyepe3 ykKa3aHHbIE IepeOOpKM M MalxyObl HE JOJDKHBI
CHIDKATh WX HETPOHHIIAEMOCTH, IIPHYEM Ha KaOeln He JTOJDKHBI MepeaBaThCs YCHIINS, BO3HUKAIOIINE OT
ynpyrux nedopManmii Kopiryca.

16.8.6.2 Ilpu npoxsaake kabens yepe3 NMPOHHULIAEMBIE MEPEOOPKH WIIM 3JIEMEHTHI Ha0opa TOJILIUHOM
MeHee 6 MM B OTBEPCTHs IJIsl Ipoxoja KabOesiell JOKHBI YCTaHABIMBAThCS OOJIMIIOBKU WM BTYIIKH,
IpeAoXpaHsIoIe Kabenb OT MOBPEXICHUI.

IIpu Tommmue mepebopok win Habopa 6 MM K Oojiee yCTaHAaBIMBATH OOJHMIIOBKY WJIM BTYIIKY HE
TpeOyeTcsi, HO KPOMKH OTBEpPCTHSI JOJKHBI OBITh 3aKPYIVIEHBI.

16.8.6.3 IIpoknanka kabenel yepe3 BOJOHCIPOHUIIAEMBIC MATyObl JOJKHA ObITh BBHIMOJIHEHA OIHUM
U3 CIEeIYIOUIMX CIOCO0OB:

.1 B MeTasnyeckux TpyOax (CTOsIKax), BHICTYNAIOIIMX HaJ nanyOoi Ha BbicoTy He MeHee 900 MM, B
MecTax, I/ie BO3MOKHBI MEXaHWYECKHUE MMOBPEXICHUS Kabessl, 1 Ha BBICOTY HE MEHee BBICOTHI KOMUHTCA
JIBEpeH JJIs NTaHHOTO IOMEIEHUs, TJie Takas BO3MOKHOCTh OTCYTCTBYET;

.2 B 0O0mUX METAUIMYSCKUX CTaKaHaX WM B KOPOOKax C JOMOJIHUTEIHHOW 3aIlMTOi Kabemneit
KOXKyXaMH BBICOTOM, yka3aHHoH B 16.8.6.3.1.

KopoOxu 1omKHbI OBITh YIUIOTHEHBI KaOEJIbHBIMU MaccaMHM, a TPyObl JOJDKHBI UMETh CaJIbHUKH WIN
OBITH YIUIOTHEHBI KaOeIbHOW Maccoi.

16.8.6.4 BayTpeHHee MONepeyHOe CEUCHNE KaXKIOTO MPOX0/Ia TODKHO OBITh 3aIIOJTHEHO KaOeIsIMu He
6omee yem Ha 40 %. [[nsg MORYIBHBIX CHCTEM YIUIOTHEHHUS CTEIEHb 3allOJIHEHUS POXO/a ONpeAeseTcs B
COOTBETCTBUHU C OZOOPEHHON KOHCTPYKLHEH.

16.8.7 YuioTHHTEJIbHBIE MacChI.

16.8.7.1 Jlns 3amomHeHWsT KaOeTbHBIX KOPOOOK B BOMOHENPOHHUIIAEMBIX TNepebopkax W maimybax
JOTDKHBI TIPUMEHATHCS YIJIOTHUTEIbHBIE MACChl, 00OJNaarolie XOPOIUINM CHEIUIEHHEM C BHYTPEHHUMHU
MOBEPXHOCTSIMH KaOCJIbHBIX KOPOOOK M 000JI0uKaMu KaOesel, CTONKUMH K BO3JCHCTBUIO BOIBI U
HEPTENPOIYKTOB, HE AAIOLUIMMH yCaZIOK U HApYIIEHUH TepMETHYHOCTH MPH JJIUTEILHON SKCILTyaTally B
YCJOBHSIX, OTOBOpPEeHHBbIX B 2.1.1 u 2.1.2.

16.8.7.2 YmotHeHUs KaOEIbHBIX IPOXOIOB HYEpe3 IMPOTHBOIIOKAPHBIC MEPEOOPKU TOKHBI OBITH
TaKUMH, YTOOBl OHM BBIJEP)KATH CTAaHJAPTHOEC MCIBITAHWE OTHECTOMKOCTH, MPEAYCMOTPEHHOE st
nepebopku nanHoro tuma B 2.1.2 wactu VI «IIpoTtuBonokapHas 3amiuray.

16.8.8 IIpokiaaka kaleneil B TpyOoax u KadebHbIX KaHaJIaX.

16.8.8.1 Merammudeckne TpyObl M KaHaIbl, B KOTOPBIX MPOKJIAIBIBAIOTCA KaOeJH, JOIDKHBI OBITH
3alIMIIEHB! OT KOPPO3UH C BHYTPEHHEW M HAPYXKHOI CTOPOHBI. BHYTpeHHSS1 MOBEpXHOCTH TPYO M KaHAIIOB
JOJDKHa OBITh POBHOM M rankod. KoHUBI TpyO M KaHANOB IOJDKHBI OBITH 00pabOTaHBI MM 3aIIWIICHBI
TakuM 00pa3oM, 4TOOBI IPHU BTATHBAHUM KaOelu HE MOABEPralicCh MOBPEKICHHUIO.

Kabenu ¢ 0005104K0ii M3 CBUHIA, HE HMEIOIUE JOMOJHUTEIFHOTO 3AIIUTHOTO MTOKPBITUS, HE OKHBI
MPOKJIAIBIBATECS B TPyOax W KaHalaX.
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16.8.8.2 Papnyc nszruba tpyObl ¥ KaHaa JOJDKEH OBITh HE MEHBIIE IOITYCTHMOTO IS TIPOJIOKEHHOTO B
Hell kabenst camoro Oounbmtoro auamerpa (cMm. 16.8.4.18).

16.8.8.3 CymmapHas miomaas IOMEepEIHbIX CEUCHUM BCeX Kabenel, onmpenecHHas M0 X BHEITHUM
IuaMeTpaMm, He IojbkHa TnpeBblmaTh 40 % Iiomaan BHYTPEHHErO MOIMEPEYHOro CeueHHs TPyObl W
KaHaJa.

16.8.8.4 TpyObl u KaHaNBl ODKHBI OBITh MEXaHHYECKU W AJIEKTPUYECKHA HEMPEPHIBHBIMH H OBITH
HaJIe)KHO 3a3€MJICHBI, €CJIHM 3TO 3a3€MJIEHHE YXKe HE OCYILECTBICHO CIIOCOOOM IPOKIIAAKH TPYO U KaHAJIOB.

16.8.8.5 TpyOb! 11 KaHAIIBI JOJDKHBI MTPOKIIAABIBATHCS TAK, YTOOBI B HUX HE MOTJIA CKAIUTMBAThCS BOJA.
[Tpu HeoOXomMMOCTH B TpyOax M KaHajax IOJDKHBI MPEIyCMaTpPUBAThCSl BEHTHIISIIMOHHBIE OTBEPCTHUS 110
BO3MOJKHOCTH B CaMBIX BBICOKMX M HU3KHX TOUKaX TakK, YTOOBI 0OecCleunBallach HUPKYISALUS BO3AyXa U
npeaoTBpamanack KoHaeHcanus napo. OTBepcTus B TpyOax M KaHajlaX JOITyCKalOTCS TOJIBKO B MECTaXx,
IJe 3TO HE yBEIMYMBAET OIMACHOCTH B3pbIBA WM IOXKapa.

16.8.8.6 TpyOnl u KaHaIBI AT MPOKIAIKK Kabemel, KOTOphIe MPOJIOKEHBI B0 KOPIyca CyqHa U B
KOTOPBIX MOTYT BO3HHKAaTh IOBPEXKICHHS, BbI3BaHHBIE nedopMalueil Kopiyca Cy[aHa, DOJKHBI HUMETh
KOMIICHCAIIMOHHBIE YCTPOUCTBA.

16.8.8.7 Ecim B cooTBeTcTBHU ¢ 16.8.1.1 paspemnieHo nmpuMeHeHHE Kabelel ¢ roprovei 000I0IKOH, TO
WX MPOKJIaKa JOJDKHA MPOU3BOAUTECS B METAIIMUECKUX TPpyOax.

16.8.8.8 KabGemnu, nposioxkeHHbIE B TPyOax M KaHaJIaX MO BEPTUKAIH, JOJDKHBI ObITh 3aKPEIUICHBI TaK,
9TOOBI OHU HE MOBPEXKAAIHNCH OT PACTSHKEHHS M3-3a COOCTBEHHOTO Beca.

16.8.8.9 JlomyckaeTrcs mpuMeHEHHE Ka0eNbHBIX XKeJI0OOB/3alIMTHRIX KOXKYXOB OFOOPEHHOTO THIIA,
W3TOTOBJICHHBIX M3 apMHPOBAaHHBIX M HEAPMUPOBAHHBIX TE€PMOIUIACTHYHBIX MOJIMMEPHBIX MaTepHAJIOB,
Takux Kak nonmBuHMWIXIopu (PVC) mmu apmuposanHas BojokHOM miactMacca (FRP).

3anUTHBIN KOKYX MPH 3TOM JOJDKEH UMETh 3aMKHYTO€ KPYIVIOE MIIH JIPYroe 3aMKHYTOE CEYeHHE.

16.8.8.10 KaGenbHble xenoOa/3alUTHBIE KOXYXH W3 IOJMMEPHBIX MAaTepUaJIOB JIOJDKHBI OBITH
CHAa0XXEHbl METAJUIMYECKUMHU KPEIUIGHUSIMH W CTsDKKaMH UIsl TOTO, 4YTOOBI B cllydae MoKapa
NPEAOTBPAaTUTh MAJACHUE 3THX JKEI000B, KOXKYXOB M Kalenedl M n30exaTh TPaBMUPOBAHUS IepcoHaIa
WA 3aTPOMOXKICHHS ITyTeH 3BaKyaIlHH.

KabGenbHble jxeno0a/3aliuTHBIE KOKYXH W3 TOJMMEPHBIX MaTepHajioB, MPOJIOKEHHBIE HA OTKPBITHIX
nany6ax, JOJKHBI OBITh 3aIIMIIEHBI OT YIBTPA(HUOIETOBOTO H3ITyYESHHUSI.

16.8.8.11 Becosast Harpy3ka Ha kaOelbHBIE KeI00a/3alUTHBIE KOKYXH U3 MOJIMMEPHBIX MaTepHUaIoB
JODKHa OBITH B mpenesax O0e3omacHON paboueil Harpysku, OoNpenesieMoi Ha UCHbITaHusX. PaccrosHue
MEXIy y3JIaMH MX KPEIUIEHHUS JOIDKHO BHIOMPATHCS C yUE€TOM PEKOMEHAI U3TOTOBUTENS, HO IPH 3TOM
JOJDKHO OBITH He OoJiee onpeelIeHHBIX NPU HCIBITAHUAX Oe30MacHoil pabouell Harpy3KH.

Kax nmpaBuio, paccTtosHue MeXay KpeIUIeHUSIMHU HE JIOJDKHO MPEBBIIATh 2 M.

[Ipu onpeneneHnN MECT yCTAaHOBKHU Y3JI0B KPEIUICHHSI M PACCTOSIHUIA MEKAY HUMH CIIEAYET YIUTHIBATh
cienytomue (GakTopsl: pasMepsl Kel000B/KOKYXO0B, MEXaHHYECKUE U (U3UUECKUE CBOMCTBA Marepuana,
M3 KOTOPOTO OHU M3TOTOBIIEHBI, UX MAacCy, Harpy3Ky, BBI3BAaHHYIO BECOM KalOesei, BHEIITHUMH CHIIAMH,
YCHJIMSIMH Ha pacTsDKEHHE M BHOpaluei, MakCUMalbHOE YCKOpEHHE BHOpaiuu, KOTOPOMY MOTYT OBITh
MOABEPTHYTHI JKEN00a/KOKYXH, a TAK)KEe BO3MOKHbIE KOMOMHALIMHM 3THX (PaKTOPOB.

16.8.8.12 CymmapHas miiomiagb MOMEPEYHbIX CeYeHHH BcexX Kalesel, MpOOKEHHBIX B KaOeJbHBIX
KeN00ax/3allUTHEIX KOKyXaX W3 TOJMMEPHBIX MAaTepualioB, KpOME CIIydaeB OIMHOYHOM NPOKIaIKh
kaOeneil, He MoymkHA mpeBbimarh 40 % III0IIa M BHYTPEHHETO MOTIEPEYHOr0 CeUeHHs Kello0a/KoxKyxa.

16.8.9 CnenuanbHble TpeOGOBaHUS K MPOKJIAIKe OMHOKUWIBHBIX KadeJsell MmepeMeHHOT0 TOKA.

16.8.9.1 PexomeHnmyercss He TpPUMEHATh OIHOXWIBHBIE Ka0emu i MepeMeHHOro Toka. Ecmm
NPOKJIaZKa Takux Kalenedl HeoOxomuma, TO KabenW Ha HOMUHAJIBHYIO CHIIy TOKA, MPEBBIIAIOIIYIO
20 A, MOJDKHBEI YIOBJIETBOPSTH CICAYIOMIAM TPEOOBAHUSIM:

.1 xabenu He MOHKHBI UMETHh MOKPHITHH U3 MAarHUTHOTO MaTepHaa;

.2 kabenu, OTHOCSIIMECS K ONHOW IEMH, JODKHBI MPOKJIAABIBATHCS B OJHON Tpacce WIHW B ONHOM
METaJUTNYECKOH TpyOe 1 IMETh MUHHMAIbHO BO3MOXKHYIO JUIMHY. JlonmyckaeTcst mpokiaaka Takux Kabenei
Ka)I0I'0 B CBOEM HEMAarHWTHOM 3KpaHe (TpyOe), 3a3eMJICHHOM B OJHOI TOUKE M H30JUPOBAHHOM OT
9KpaHOB JIPYTHX Kabernel M Kopiyca CyIHa;
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.3 xa0enbHBIE KPEIUICHUs, 32 UCKIIFOYCHUEM H3TOTOBJICHHBIX M3 HEMarHUTHBIX MaTepUANIOB, JTOJKHBI
OXBaTHIBaTh BCE OJHOKMIIbHBIE KaOeIH OIHOW IEeTH;

4 paccrossHUE MEXTy KabelnssMu JTOJDKHO OBITh HE 0ojiee OAHOTO auaMeTpa Kades.

16.8.9.2 TIpu mpokiagke OAHOKHIBHBIX Kabenel depes mepeOOpKH WM ManyObl, MEXAy KaOemsMu,
OTHOCAIIIUMUCS K OTHOU IIEITH, HE JOKEH HAXOIUTHCS MAarHUTHBIN MaTtepuan. PaccTosHre Mexay TakuMu
Ka0eNssMU ¥ MarHUTHBIMU MaTepuaiaMu JIOJIKHO ObITh HE MeHee 50 M.

16.8.9.3 Ecimm omgHOXWIBHBIE KaOenw ¢ HOMHHAJIBHBIM TOKOM Oomee 250 A TpOKIaabIBAIOTCS
MapaJjieIbHO CTaTbHBIM KOHCTPYKIIMSIM, TO PACCTOSHHE MEXITy KaOelsIMH W STUMH KOHCTPYKITUSIMHU
JIOJKHO OBITH HEe MeHee 50 MM.

16.8.9.4 [Ipu npokiagke OMHOKUIEHBIX KaOese IIonanso ceaeHus oonee 185 MM? JIOJKHO puMe-
HATBCS KpPOCCHpOBaHME Kabenell depe3 mpoMexyTku He Oonee 15 m. [lpm mmmue xabeneir mo 30 m
KpOCCHpOBaHUE HE TpedyeTcs.

16.8.9.5 MHOTOXWMIbHBIE KAOETH ¢ MapaJuIeIbHO COCTMHEHHBIMU JKAJIAMU JTOJDKHBI TIPOKIIAIBIBATHCS
KaK OMHOXKUJIBHBIC U Ha HUX JOJDKHEI PACIPOCTPAHATHCS BCe TPEOOBAHUS AT OMHOKUIBHBIX KaOemei.

16.8.10 IMoak/aroueHue U coelMHeHUe KabdeJieil.

16.8.10.1 Konrmper kabenst ¢ pe3nHOBOW H30JIAIMEH, BBOTUMBIC B MAIIMHBI, amnmapaTsl, pacipeaeii-
TETBHBIC YCTPONCTBA U APYTOE 000PYIOBAHNUE, TOJDKHBI HIMETh KOHTAKTHOE, 3aIIUTHOE U YINTOTHUTEIHLHOE
OKOHIIEBaHUS, 00CCIICUNBAONINE HAICKHBIA SJEKTPHUESCKUI KOHTAKT U HE JOMYCKAIOIIUE MPOHUKHOBE-
HUs BJard BHYTPb KaOeis, a TakXke 3allUIIaroNiie H30JSAIUI0 KU Kabels OT MEXaHWYSCKHX
MOBPEXKICHUH, BO3ICUCTBUS BO3IyXa U MACISHBIX MapoB.

B Mecrax nmoaxirodeHns KUITbl Kabems ¢ Pe3HHOBOW M30JSIIUEH JOKHBI MMETh 3allUTy M30JSIUH OT
MOBpEXIEHUS (MEPETUPAHUS H T. I.).

16.8.10.2 3amuTHast oOojouka KaOemnsi, BBOAMMOTO B YCTPOHCTBO, MOJDKHA BXOAWTH BHYTPb
ycTpoiicTBa HE MeHee yeM Ha 10 mm.

16.8.10.3 CoenuHenne kaOeneil B MecTaX WX pa3BETBICHHS JOJDKHO TMPOU3BOAMTHCS B Pa3BeT-
BUTENBHBIX KOPOOKaX C MOMOIIBIO 32)KIMOB.

16.8.10.4 Ecim ipu mpoxiaake kabeneit TpeOyroTcst 100aBOYHBIE COSAMHECHUS, OHH JTOJIKHBI OCYIIECT-
BIISITHCSL B COOTBETCTBYIOIINX COSAMHUTENHHBIX KOpOOKax, CHAOKEeHHBIX 3akuMaMu. COeMHEHHE B 1IEJIOM
JIOJDKHO OBITh 3allMIIEHO OT BJIMSHUS BHEUIHHX YCJIOBUW. MOTyT OBITH JOMYIIEHBI JPYTUE CIIOCOOBI
COeMHEeHHs Kabelel Mo TeXHOJOTHH, 0f00peHHoN Peructpom.
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17 TPEBHBIE JIEKTPUYECKHUE YCTAHOBKH

17.1 OBIIUE IMOJIOXKXEHUA

17.1.1 TpeOGoBaHUS HACTOSAIIETO pasfeiia PacCIPOCTPAHIIOTCS Ha BCe TPEOHBIC JICKTPHUCCKUE

ycranoBkH (I'0Y) u ux obopynoBaHue, a TaK)Ke Ha U3TOTOBJICHUE, MOHTaX ¥ HCITBITAHUS, B TOM YHUCIIE!

.1 reHepaTOpHI U UX MEPBUYHBIE IBUTATEINH;

.2 pacnpenenuTeNbHbIE IIUTHI;

.3 TpaHCchOopMaTOPBl/PEaKTOPHI;

.4 TIOTyTIPOBOTHUKOBEIE TTpeoOpa3oBarenu yacTothsl (I111Y);

.5 TpeOHBIE ANMEKTPUUECKNE TBUTATEIN;

.6 ycrpoiicta (0110k1) BO30OYXICHUS;

.7 ycrpoiictBa (610ku) cuctemsl ynpasieHus ['DY, ycrpoiictBa (6moku) cuctemsl koHTpois (AIIC,
WHAWKALWSA ¥ PETUCTPAIUs IMapaMeTpoB), a TAK)KE CUCTEMBI 3aIl[UTHI;

.8 cuoBbIe MMHOMPOBOABI M KaOEIBbHBIE TPACCHI CUCTEM IPOM3BOJACTBA M PACTIPEAETICHHUS DIIEKTPOd-
Hepruu B ['DV.

17.1.2 TpeGoBaHus HACTOSILErO paslesia He PacHpOCTPAHSIOTCS HA HOCOBBIE W KOPMOBBIE MOAPYIIHU-
BalOIIHE YCTPONCTBA, SBIISIFOIIUECS BCIIOMOTATEIbHBIMI YCTPOMCTBAMH YIPABJICHUS CYTHOM.

17.1.3 BremonHeHne TpeOoBaHUI HACTOSIIETO pa3jeiia i MPUMEHUMBIX TPeOOBaHUN MPYTUX pa3leiioB
HACTOSIIEH JacTH 00s3aTeNbHO U CYIOB, I7Ie K OCHOBHOMY CHMBOIY Kitacca nobasiserca 3Hak EPP B
cooTBeTCTBHU ¢ TpeboBanusmu 2.2.12 yactu | «Kinaccuduxarmsy».

17.1.4 DOnexrpudeckoe 0OOpyJIOBaHHE TPEOHON 3JIEKTPUYECCKONW YCTAHOBKH JOKHO OTBEYATh
TpeOOBaHHUAM [JPYTUX pa3[elloB M TNIaB HacTosmied 4actu [lpaBui, ecnmu B HacTOsIIeM pasjieie He
OTOBOPEHO WHOE.

17.1.5 B aJieKTpHYECKHX MEeMsAX TPEeOHBIX JJIEKTPUIECKUX YCTAHOBOK JOINYyCKAeTCsd IpHUMEHEHHE
HanpsOKeHUH, He TIPEBBIIAIOIINX yKa3aHHbIe B 4.2 u pa3a. 18

17.1.6 B nomemeHusaX 3JIEKTPUYECKUX MAIllMH, paclpeAeTUTeNbHbIX IUTOB U MyJIbTOB YIpPaBICHUS
pEKOMEHIYETCsl TIPeAyCMaTPUBATh 3IEKTPUIECKOE OTOIUICHHUE.

17.1.7 llom reHeparopaMH ¥ MABHUTATEISAMH TPEOHOW OSJIEKTPUYECKOH YCTAHOBKH JOIDKHO OBITH
YCTaHOBJIEHO CTaIlMOHAPHOE OCBEIICHHE.

17.1.8 Yactu rpeOHBIX 3JEKTPUUECKUX MAIIWH (IBUTaTesell U TeHepaTopoB), PACIOIOKEHHBIE MO/
HACTHJIOM, JOJKHBI MMETh CTEIIEHb 3allUTHI HE HIDKe, yeM IP56.

Ecnu oHM momemaroTcs B CyXOM OTCEKe WU 3allUIICHBI OT MOMAaJaHus BOIbI BOJIOHEIPOHUIIAEMBIM
(yHIaMEHTOM M eCJIH, KpOME TOTO, IMEETCS] CHTHAIIM3aIus, CpadaThIBAIONIas PH IO aHuU BOJBI B 3TOT
OTCEK, TO MOXET OBITh JOIYyITeHa CTeMeHb 3amuThl 1P23.

17.1.9 B xopmycax TpeOHBIX JJIEKTPUUYECKUX MABUTATENEH, TeHEepaTopOB, MOIYNPOBOJHHUKOBBIX
npeoOpa3oBaresiell, Ipyrux KOMIOHEHTOB [DY, NOKHBI OBITH MperycMOTPEHBI YCTPOMCTBa, mpe-
MATCTBYIOIIME OOpa3OBaHHMIO M CKOIUICHHMIO BJard W KOHJEHCATa, OCOOCHHO B TMEPHOABI IJIUTEIBHBIX
CTOSTHOK. DTUMU YCTPOMCTBaAMU MOTYT OBITH JIEKTPUYECKHE HArpeBaTeiy, OCYIINTENN BO3IyXa H T. II.

17.1.10 I'pebnasi »ieKkTpudeckas YCTaHOBKA JOJDKHA OBITh 00OpymOBaHA YCTPOWCTBOM KOHTPOJIS
COIIPOTHUBIICHUS W3OJISILIMU, OTBEYAIOMINM TpeOoBaHuaM 2.11.

17.2 ONPEJAEJEHUS U ITOSACHEHUSA
17.2.1 B HacrosmeM paszzeiie IPUHSTH CICAYIOMNE ONPEACIICHNS U TIOICHCHUS:

A3MMyTalbHBH NPHUBOJ — NPUBOJA, 00ECIEUMBAIOIIMI MMOBOPOT MHPOMYJIbCUBHOTO OJIOKA
BOKPYT BEPTUKAIBHON OCH.
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'maBublii mocT ynpaBiaeHnus ['DY — mnocT ympaBieHus IJaBHOM MNPOMyIbCUBHOMN
YCTaHOBKOW, Ha KOTOPOM MMEETCS BaxTa B yCJIOBHUSIX XOAa B MOpE.

I'peOHas smekTpuueckas yctanoBka (I'DY) — xomrmiekc 000pymoBaHUs IJIsT pacipe-
JISJIEHUs] U TIpeoOpa3oBaHUS INEKTPHUECKOW SHEPIMH B MEXaHMYECKYIO0 C ILEJIbI0 BOCIPOU3BEACHHUS
3aJJaHHOTO yIopa OJHUM TPEOHBIM JBHKUTEIIEM.

HdyO6nupoBaHHBIH JaTYMK — JAATYUK C OBYMsSI UyBCTBUTEIBHBIMH 3JIEMEHTAMH B OIHOM
KopIIyCe.

Envuaas snmekTpolsHepreTruueckas yctanoBka (EDDY ) — anexrposHepreTnaeckas
yCTaHOBKa, o0bennHeHHast ¢ I'0QY, obecrnieunBaromieii Xoa CynHa.

MecTHBIH NMOCT ynpaBIeHUS — IOCT yNpaBIEHUs, pacrojaracMblii B MECT€ yCTaHOBKHU
MOJYTIPOBOTHUKOBEIX ITpeoOpazoBarenert yactothl ([1I1TY) mnm BHEMIHUX ycTPOUCTB (OIOKOB) yrpaBiIeHUs
COJl, mpeaHa3HauCHHBIA 11 00pa30oBaHUSA W BBEICHUSA B CHCTEMY 3afaromux mapamerpoB mis [11T4,
HE3aBHCHUMBIX OT IapaMeTpoB, 3aJaHHBIX C CHUCTEMbI AucTaHIoHHOro ympasienus (CHAY) m mpyrumx
BHEIIHUX OTPaHUYECHUI.

IIpusox B rowmone (IIII I'DJ]) — mnpomynbcuBHAs yCTaHOBKA, B KOTOPOH TI'peOHOMH
JIEKTPUYECKUH [BHUTraTelb pPACIONOKEH B CIELUATBHO IPEIHA3HAYEHHOW HJIS1 HEro MHOrPY>KHOM
IIOBOPOTHOM T'OHAOJE CyJHA.

PesepBUpOBaHHBIHN MaTUUK — JBA OTACIBHBIX JATYMKA B OTICIBHBIX KOPIYCax, yCTAHOB-
JICHHBIX JJI1 KOHTPOJISL OJHOTO U TOTO K€ Mapamerpa.
Cuctema snextpoaBuxenus (CDJ[) — uenocTHsld HAOOpP B3aMMOCBA3aHHBIX

(YHKIMOHAIBHBIX 3BEHBEB, PEATM3OBAHHBIX B JNeKTponpuBoaax DY, B3amMOIEHCTBYIOIIHX C
HCTOYHUKOM DIICKTPOIHEPTUH IS YIPaABICHUS YIOPOM C 3aJaHHBIMH JHHAMHUYCCKUMH
XapaKTePUCTUKAMU U TI0 33JJaHHBIM aJTOPUTMaM.

DOneKTpodHEpreTudYeckass yctaHoBka (ODVY) — KOMIUIEKC CYIOBOTO 3JIEKTPO-
TEXHUYECKOTO 000PYI0BaHUs, O0BEAMHEHHOTO TPOIIECCOM MPOU3BOACTBA, paclpeesieH sl U mpeodpa3o-
BaHUS DJJEKTPUYECKOW OSHEPruu B JpYrHe BUABl SHEPruu (MEXaHHYECKyl0, TEeIJIOBYIO, CBETOBYIO,
XUMUYECKYIO U T.II.

17.3 CTPYKTYPA I'PEBHBIX QJIEKTPHYECKUX YCTAHOBOK (I'JY)

17.3.1 B cocTaB rpeOHOMI 3JeKTPUIECKON YCTaHOBKH, ITOJIYYAIOLIeH U UCIIOIB3YIOIIEH 3JIeKTPHIECKYIO
SHEPTHI0 MEPEMEHHOIO TOKA, BXOJAUT CIIEAyIolIee 000pyIoBaHuUE:

.1 T1aBHEIE TeHEPaTOPhI IEPEMEHHOTO TOKA CO CBOMMHU YCTPONUCTBAMH YIIPABJICHUS — HE MeHee 2 IIT.;

.2 mnaBHBIA pacupeneauTenbHblii muT (I'PLL), pasmeneHHBIM Ha OBE YacTH MEKCEKIIMOHHBIM
aBTOMATUYCCKUM BBIKITIOUATEIEM, WU Pa3beAMHUTEIIEM;

.3 cuoBbie TpaHc(OPMATOPHI, NI TadbBAHUYECKOW pPa3BS3KH WIH MPEOOpa30OBaHUS HAMPSHKCHUS
I'PIIl B Hanpsoxenus IITY — no ogHOMY JUIsl KaXKAOTO IpeoOpa3oBares;

.4 cunoeie IITTY mnus nuranms 'O — He MeHee 2 1T,

.5 ycrpoiictBo (0JI0K) yHpaBieHUs WK KOHTPOJUIEP CHCTEMBI 3JIEKTPOJIBUKECHUS — HE MEHee 2 IIT;

.6 TpebHoI AnexTpudeckuii aurarens (I'3]1) - oqun mwin Gonee.

17.3.2 JInst rpeOHBIX 3JIEKTPUYECKUX YCTAaHOBOK ¢ ofHUM ['OJl, CHMHXpOHHBIE, aCUHXPOHHBIE H
BEHTHJILHO-UHAYKTOpHBIE ['DJ] JOKHBI MMETh JIB€ CHUCTEMBI CTATOPHBIX OOMOTOK, KOTOPhIE MOTJIHM OBl
HEe3aBHCUMO OTKIroYarbes oT cooTBercTByromero IITYH. Kaxneri IIITY momxken ObITH paccuuTad, IO
Kpaitaeir mepe, Ha 50 % HOMHHAIBHOI MOITHOCTH TPEeOHON 3JIEKTpUYEcKOl ycraHoBKH. [Ipn Hammanmn
Heckoubkux D]l B I'DY Ha obmmiem Bamy ¢ ABHXKUTENIEM WM HeCKONbKUX ['DY Ha cymHe momyckaercs
npumenenne ['D]] ¢ omHO# cucTeMON CTaTOPHBIX OOMOTOK.

17.3.3 ['peOHbIe ABUTATENH TOCTOSIHHOTO TOKA JIOJIKHBI OBITh JIBYXBSIKOPHBIMH (JIByXKOJUIEKTOPHBIMHU ),
MpUYeM KaxKias SIKOpHast 0OMOTKa JIOJKHA OBITh paccUWTaHa, Mo KpaitHen mepe, Ha 50 % HOMHHAIHHON
MOIITHOCTH yCTaHOBKH. Kaxkmas sskopHas 0OMOTKa OJDKHA TIOydaTh MUTAHHE OT CBOETO HE3aBUCHMOTO
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npeobpazoBarens. Jrobas equHUYHAs HEWCHPABHOCTH B IpeoOpa3oBaTesie HE OIKHA IMPHUBOIUTH K
TOJIHOM MOTEpe XOJa.

17.3.4 B cocraBe BanompoBojia IOJDKHBI OBITH MPETyCMOTPEHBI TOPMO3HBIE WM ONOKHPYIOIIHE
YCTpOICTBa, HE TIO3BOJISAIONINE TIPOU3BOJILHO BPALIAThCs OTKIIOUEHHOMY IpeOHOMY JBUTATEINO (Baly) pH
JHOOBIX MMOTOAHBIX YCIOBUSIX, WIX B Iporiecce OYKCHPOBKH CyIHA.

17.3.5 Crpykrypa u amroput™ ynpasieHus COJl, peanuzoBanHoi Ha 0aze obOopynoBanus 'OV
JOJDKHBI 00ecneynBaTh MPUHIMI JIOKAJW3alMd OAHOW HEHCHPAaBHOCTH, T. €. B CiIydae MOSBICHUS
HEHUCIIPAaBHOCTH B JIIOOOM OIHOM M3 KOMIOHEHTOB ['DVY Xom cymHa NOKEH COXpPAHSATHCS, XOTS OBl C
YaCTUYHOM MOLIHOCTBIO.

17.3.6 Ilpu nosiBneHnu n000i HencnpaBHOcTH B [DY Ha BceX NEHCTBYIOMIMX MOCTAaX YMpPaBICHUS
JOJKEH OBITh MPEeILyCMOTPEH aBapUHHO-IPEaYPEAUTENbHBIN CUTHA.

17.3.7 [1ng Bcex BCIIOMOTraTENIbHBIX MEXAHU3MOB U YCTPOMCTB OTBETCTBEHHOI'O Ha3HAUEHUS, JTOJKHBI
MpeIyCMaTpUBAThCd MECTHBIE TIOCTHI YIIPAaBIICHHS, Ha KOTOpBIE IMEPEBOAWTCS YIPABICHHWE B Cllydae
HEUCITPABHOCTH TUCTAHITMOHHON CUCTEMBI yrpaBieHus [ Y.

17.3.8 CocraB TpeOHO AIEKTPUUECKON YCTAaHOBKH, TIONTYYAOMIEH U HCIIONB3YIOIIEH 3IeKTPUIECKYIO
SHEPIuio MOCTOSHHOTO TOKa yka3aH B 22.8.1.

17.4 CUCTEMbI BO3BYKJIEHUA

17.4.1 O6uue TpedGoBaHMs.

17.4.1.1 Kaxnmas cucrema BO30YXACHHS IO/DKHA IOMydYaTh IMHTAaHWE IO OTACIBHOMY GHUACPY.
[IpenenpHBIA TOK W HANPSKEHUE CUCTEMBI BO3OYXKICHHS, a TaKKE€ MX WCTOYHUK MUTAHUSA, TOJKHBI B
MOJTHOW Mepe YIOBJIETBOPSATH TPEOOBAHUAM JIJIsl BCeX peskuMoB DY, B TOM umcIe, Mpy MaHEBPUPOBAHUH,
B PEKUMax MEperpy3Ku U Ipu KOPOTKOM 3aMBIKAHHH, a TAKXKE B YCIOBHIX OMPOKUIBIBAIOLIETO MOMEHTA.

17.4.1.2 llenn muTaHWs CHCTEM BO30OYXICHHS MOJKHBI WUMETh 3allUTHBIC YCTPOMCTBA TOJBKO OT
KOPOTKHX 3aMblkaHuid. CpabaThIBaHUE DJICKTPOMArHUTHOTO PACICMUTENSI MPH KOPOTKOM 3aMBIKAHUH
JOTDKHO compoBoxaaThes curHaioM AIIC Ha mocrax ympaBieHHs.

17.4.1.3 Ilpu OTKJIIOUECHUM aBTOMATUYECKOTO BBIKIIOYATEIS CHCTEMbl BO30YXKJICHUS, IOJKCH
TaK)Ke OTKIIOYaThCsl aBTOMATHYECKHI BBIKIIOUATENhb COOTBETCTBYIONIETO TeHEepaTopa WM TpeOHOro
JIBUTATEJIs.

17.4.1.4 Ecniu nuTanne cuCTEMBI BO30Y)KICHHS CHAOXKEHO HE3aBHCHMBIMH yCTPOWCTBAMH 3aIIUTHI
MIPOTHUB CHIDKEHUS YaCTOTHI U TIEPEHAIPSHKCHHS, WIIH YCTPOUCTBAMHU MPOTIOPIIMOHATFHOTO PETYINPOBAHUS
«HanpsHKEHHE/4acToTa», TO OHU JIOJDKHBI OBITH OTPETYIHPOBAHbI TAKUM 00pa30M, 4YTOOBI CUCTEMA 3aIUThI
pearupoBaia mpu JOCTHKEHUU HEAOMYCTUMBIX PEKUMOB.

17.4.1.5 llern BO30ykIeHUS IODKHBI OBITH 00OPYIOBaHBl YCTPOUCTBAMHU ISl CHYDKEHUS (TI0/1aBie-
HUS) BCIDIECKA HANPSDKEHHS MIPH Pa3MBIKAHUH BBIKITIOYATENs] BO3OYKIEeHHs (CHCTeMa TallIeHUs TIO).

17.4.1.6 HomxHBl OBITh NPENyCMOTpPEHBI cpencTBa (QMIBTPHI WU T. M.) IJS OrPaHHYCHHS
TapMOHUYECKUX UCKKEHUHN U CHIDKCHHS Ko3(dHIlmeHTa MOIHOCTH.

17.4.2 Bo30ykaeHue reHepaTopos.

17.4.2.1 Cucrembl BO30yXIE€HUS JOJDKHBI ITONydYaTh IMHTAaHUE CO CTOPOHBI T€HEpaTopa, reHepaTrop
IOoJDKeH OBITH camMoBO30yxparommMmcsa. HampspkeHwe HOMMKHO TOMHHUMATHCS aBTOMATHYECKH 0Oe3
JIOTIOJTHUTENIBbHBIX BHEUTHUX MCTOYHUKOB.

17.4.2.2 JIns ynpaBisionux mereil Bo30yInuTels, a TaKKe A1 Ha9allbHOTO BO30YKICHUS, MOXKET ObITh
MPUMEHEH BHEIIHUNA MCTOYHUK 3HEPTUU, €CJIU OH PE3ECPBUPOBAH.

OTOT BHEINIHWA WCTOYHUK JOJDKeH monydarh mmranme oT [P, APII u, momomHUTENBHO, OT
pE3EepBHON aKKyMynsTOpHOW Oarapen. Kak MuHUMYM, I BceX TeHeparopoB ['DY MOMKHO OBITH
MPEIyCMOTPEHO JBA BHEIIHUX UCTOYHHUKA SHEPTUH.

17.4.3 Bo30y:kaeHue rpeOHBIX JIeKTPHYECKHX JBHIaTeIe.

17.4.3.1 [lutanue Bo30OynUTEINS JOIHKHO OCYIIECTBIATHECS HEMOCPEACTBEHHO OT TOii ke cekmmu ['P1II,
OT KOTOPOU TOJTydaeT MUTaHUE CTaTOpHAs OOMOTKA JABUTATEIS.
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17.4.3.2 Cucrembl BO30YXIEHHS M CHCTEMbl aBTOMAaTHYECKOTO PEryIMPOBaHUS JOJKHBI oOecre-
YMBATh 3AIIUTY I'PEOHBIX 3IEKTPUUECKUX ABUTATENCH OT YpEe3MEPHOIrO IOBBIIICHUS YacTOThl BPAICHUS
MIpH TIOJIOMKE WJTH OTOJIEHHH TPeOHOTO BHHTA.

17.5 QJJIEKTPOMATHUTHAS COBMECTUMOCTB (OMC) Iy

17.5.1 I'pebnas smekTpuyecKas yCTaHOBKAa AODKHA 0Oe3 cOOeB M OTKa3oB (PyHKIMOHHUPOBATH B
YCIIOBUSIX BO3JCUCTBHS AJIEKTPOMArHUTHBIX TIOMEX U COOTBETCTBOBATh TPEOOBAHMSIM, H3JI0KEHHBIM B 2.2.

17.5.2 OOGopynoBaHHe, CO3JarOIIee BCIUISCKA HANPSKCHUS, YacTOTHI U TOKa, HE JIOJDKHO OBITh
NPUYMHON OTKA30B M BBIXOJOB M3 CTPOS JPYroro o0OpydoBaHUS Ha OOPTY W3-3a TOMEX, NMEPEelArOIIHXCs
KOHIYKTHUBHO, HHIYKTUBHO, WJIH PAJNAlMOHHO.

17.5.3 Ecnn BenmuarHA rapMOHUYECKUX HCKaxxeHnH npessimaer 10 % B pabodem cocrostanu 1’0V, To
HEOOXOIMMO O00ECIIeYUTh COOTBETCTBYIOIIYIO (QHIBTpPAUi0 W (QyHKIHOHUpOBaHUE 0€3 MOMeEX JIFOOBIX
HOJIKITIOYaeMbIX MOTpeOUTENeit.

17.6 HEPBUYHBIE IBUT'ATEJIU TEHEPATOPOB I'9Y

17.6.1 JonycTuMble OTKJIOHEHHS YACTOThI BpallleHUs.

17.6.1.1 Eciau reHepaTopsl TpeOHON 3JIEKTPUICCKON YCTAHOBKH HCTIONB3YIOTCS TAKXKE JUIS TTHTAHHS
CyIOBOW CETH, TO OTKJIOHEHHS YacTOTHl T€HEpaTOpOB INPH COOTBETCTBYIOIINX W3MEHEHHSX Harpy3KH,
JTIOJKHBI COOTBETCTBOBATh TPeOOBaHUsAM, yKa3aHHBIM B 2.11.3 gactu IX «MexaHU3MEBD).

17.6.1.2 Ecnu cucrtema ympaBieHHUs 4acTOTOM BpallleHHMs TpeOHOT0 BUHTA TpeOyeT W3MEHEHUM
YacTOTHl BpAIleHHs ITEPBUYHBIX JBUTaTeNell reHeparopoB DY, To perymsaropsl YacTOTHI BpallEHUS
TIEPBUYHBIX JIBUTATENIEH TOJKHBI HMETh YCTPOIHCTBa Kak MECTHOTO, TaK M IUCTAHIIMOHHOTO yIPaBICHUS
YacTOTOM BpalICHUS.

17.6.1.3 HomuHaibHasg MOIIHOCTH, a TAaKXKe IMeperpy3odHas CIIOCOOHOCTh MEPBUYHBIX JBUTaTelel
renepaTopoB EDDY, nomKHBI BEIOMpATHCS C y4eTOM o0eclieueHHs MOIIHOCTH, TpeOyeMoii B auana3zoHe
M3MEHEHHsI Harpy30K OOIIero 3JeKTPUYECKOTOo O00OpYIOBaHMWs, a Takke W3MEHEHHH Harpy3ok DY mpu
MaHEBPUPOBAaHUH, XOJIe B MOpPE, B TOM YHUCIIE TPU TDKENBIX (IITOPMOBBIX) MOTOAHBIX YCIOBHUSIX.

17.6.2 ITapaanenbHas padora.

17.6.2.1 Tlpu mapamienpHOU paboTe reHEepaTOPOB MPUMEHSEMBIC CHCTEMBI PETYIUPOBAHUS TOJDKHBI
o0ecreunBaTh CTaOHIBHOE MPOIOPLIUOHATFHOE pacipe/ielieHne Harpy30K BO BCEM JIMara3oHe MOIIHOCTEH
MIEPBUYHBIX JBUraTeNlel, Kak ykazaHo B 3.2.2.

17.6.2.2 Ecmu reneparopsl (BajgoreHepatopsl) EDOC HCIONB3YIOTCS OTHOBPEMEHHO IS TTHTAHHS
CYIOBBIX TOTpebuTenelt anexTposnepruu u ['0Y, comepxamme B cBoeil cTpykrype obOparumsie II1TY c
BO3MOXHOCTBIO PEKYIIEpaLy 3EKTPOIHEPTUN NIPU TOPMOKEHHUSAX M peBepcax rpeOHBIX JIBUTATENEH, TO
cHcTeMa YIpaBJIeHHs JJIEKTPOCTaHIMEH T0JbKHA obecrnieunBaTh nepenady uHdopmanuu B COJ1 o Tekymem
3HAQUCHUU TOTPeOIsIeMOl OT reHepaTOpPOB aKTUBHOM MOIIMHOCTH Ul OINpENeNIeHHs IOpora BKIIOYCHUS
«Pe3UCTOPOB TOPMOKEHHSD.

17.6.3 MouHocTh peBepCUPOBAHUS.

17.6.3.1 Ilpu SKCTPEHHOM TOPMOXKEHHH WM PEBEPCE TPEOHOrO 3IIEKTPOIBUTaTesl C IOJHOTO
MIEPeTHETO X012 Ha MOJTHBIN X0 Ha3a]l, IEPBUYHbBIE IBUTATEIN aBTOHOMHOU ['DY MOKHBI OBITH CITOCOOHBI
MOTIIOTUTH (a0COpOUPOBaTh) COOTBETCTBYIOIIYIO YaCTh pPEKyNepUpyeMoil sHepruu Oe3 cpabaThIBaHUS
3alIUTHl OT Pa3HOCca, WM OT 0OPaTHOW MOIITHOCTH.

17.6.3.2 JIns abGcopOupoBaHUsi COOTBETCTBYIOIIEH YaCTH PEKYNEPUPYEMOH 3HEPTHH M TOPMOKEHHSI
rpeOHOr0 3JEKTPUYECKOTO ABUTaTesiss aBTOHOMHOW ['DY momyckaercs NpUMEHEHHE «PE3HCTOPOB
TOPMOXKEHHUSD», 00ECIICUNBAIOIINX OTPAaHMYCHHE YACTOTHl BpAICHUS MEPBUYHBIX IBUTaTeNell U TeHEep-
atopoB ['DY B gomycTuMmeix mpenpenax. BemwmunHa pexynepupyeMoi SHEPIHH JOIDKHA OTPaHUYHBATHCS
koHTpOosuepom COJI.
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17.7 TEHEPATOPBI I'9Y

17.7.1 O6mue TpedoBanms.

17.7.1.1 T'eneparopsl, (BasloreHEepaTOphl) padOTAIOLINE C MOTYIPOBOIHIUKOBBIMH MPE0Opa3oBaTeisiMy,
JTOJDKHBI OBITh PACCUNTAHBI HA HAIMYHE OXKUAJAEMOTO YPOBHS TADMOHUYECKHX COCTABISIONINX B CUCTEME.
C 2TOH 1enpio TP TMPOEKTHPOBaHHH DY W BBHIOOPE HOMHHAIHLHOW MOIMTHOCTH TEHEPATOPOB IOKEH
MpeIyCMaTpUBAThCA TOCTATOYHBIN PE3epB MOIIHOCTH, IS MPEAOTBPAIICHUS MTOBBIIICHNAS TEMIEPaTypPhl
reHeparopa, o CpaBHEHHIO ¢ OOBIYHOIN CHHYCOMIAJIbHON Harpy3KOu.

17.7.1.2 CratopHble OOMOTKHU T'€HEpaTOPOB HOMUHAIEHOW MOITHOCTHIO BhIlIe SO0 KBA OMKHBI OBITH
CHaOXEHBI JaTYNKaAMH TEMIIEpaTyphl.

17.7.1.3 T'eneparopbl TpeOHOI AICKTPHUECKON YCTAaHOBKH JIOJDKHBI OBITH 0OOPYIOBAaHBI (PHIIETPAMH
OYHUCTKH OXJIAXKJIAIOIIETO BO3yXa MPH OTKPHITON M 3aMKHYTOM cHCTeMe BeHTWIANUH. [ GeciieToaHbIX
TeHEepaToOpOB MEPEMEHHOI0 TOKAa C 3aMKHYTOH CHCTEMOW BEHTH/ISAIMH YCTAaHOBKA (HIBTPOB OUYHUCTKH
OXJIXKTAOIIETO BO3/yXa HE 00s13aTebHa. BEeHTHISIIMOHHBIC KaHAIIBI JOJDKHBI OBITh YCTPOSHBI TaK, YTOOBI
BOJIA HE IOMajajia BHYTPb MAalllWHBIL.

17.7.1.4 T'eneparopsl TPEOHBIX IEKTPUICCKAX YCTAHOBOK JIOITYCKAETCS HCIOIL30BaTh JJIS TTHTAHS
BCIIOMOTaTeNbHBIX JEKTPHYCCKUX MEXaHU3MOB U YCTPOWCTB, IIPH YCIOBUU OOECIIEUeHUs CTaOMILHOCTH
HanpspKEHUsT ¥ 9acTOTHI BO BCEX PEKHMMax, B TOM YHCJIE MaHEBPOBBIX, B COOTBETCTBHU C TPEOOBaHUSAMH
2.1.3.

17.7.1.5 B nemsax Bo30yXIeHHs TEHEPaTOPOB HE JOKHBI yCTAaHABIMBATHCS ABTOMATHYCCKHE
BBIKJTIOYATENH, 32 HCKIIOYEHHEM TeX, KOTOpble AEHCTBYIOT Ha CHSATHE BO30YXXACHHS C MallMH ITIPU
KOPOTKHX 3aMBIKaHUSIX WM TOBPEXICHHUAX B LIEMHU ITIaBHOTO TOKA.

17.7.1.6 YcTpolicTBa 3alIUThl T€HEPATOPOB IOJDKHBI COOTBETCTBOBATH TPEOOBAHUSM, H3JIOKEHHBIM
B 8.2. Jlist reHepaTopoB MomHOCTBIO Oostee 1500 kBA momkHa ycTaHaBIMBATHCS 3al[UTa OT BHYTPEHHUX
TTOBPEXICHUH.

17.7.2 lloAIUMIHUKY TeHEPATOPOB U CMa3Ka.

17.7.2.1 BKiIaipIliy HOAIITHITHAKOB CKOJIBKEHUS JOJKHBI OBITh JIETKO 3aMeHsAeMBIMH. JIOKHBI OBITh
MPEAyCMOTPEHBI CPEACTBA KOHTPOJISI CMa3KH MOJIIUITHUKOB. HanesxHas cMas3ka qomKHa ObITh obecredeHa
TaKkKe M TPU BO3MOXKHOM MakcuMaibHOM auddepente. J[omkHBI OBITh HPETYCMOTPEHBI COOTBETCT-
BYIOIIME YIUIOTHEHHUSI, IPEMSATCTBYIOIIKE OMAJaHUI0 CMAa304HOI0 Maclia BHyTpb FeHepaTopa.

17.7.2.2 Ecau npuMeHSIOTCS TOIIWITHUKN C TMPUHYIUTETFHOW cMa3Kkoi (Toa AaBleHWEM), TO Ha
nmocrax ympasieHuss ['OY momkHBI OBITH MPEIYCMOTPEHBI, KaKk MHHHUMYM, CIEOYIOIIUe aBapuitHO-
MpeaynpeIuTeNbHble CUTHAIIBL:

.1 HEeHcCnpaBHOCTh CHCTEMBI CMa3KH (OTCYTCTBHE IOTOKAa CMa304HOIO Macia, OTKa3 HAcOCca CMa3KH,
moTepst JaBJICHUS B TPyOONPOBOAE CMAa3KH U T. 11.);

.2 MakcHMaJbHAas TeMIleparypa KakJoro M3 MOIIIHITHAKOB.

17.7.2.3 T'enepaTopsl JOIKHBI OBITH 000PYIO0BAaHBI PE3EPBHBIMU (ABAPHUITHBIMHU) YCTPOHCTBAMH CMa3KH
MOJIINITHAKOB, OOECIEYHBAIONIMMH JIOCTATOYHYIO CMa3Ky NOAIIMITHAKOB B TEUCHHE BPEMEHH JI0
OCTaHOBKM MAIIIMHBI, B CIlydae BO3HWUKHOBEHHS HEUCIPABHOCTH, WU aBapHUH OCHOBHOW (paboueii)
CMa3KHu.

17.7.2.4 Bo wu30exaHue MOBPEKICHUS MOMIMIAITHUKOB JOJKHBI OBITh MPUHSTHI MEpHI, IIpe-
MATCTBYIOLINE BO3MOXHOMY IPOTEKAHHUIO JJIEKTPUUECKHX TOKOB MEXIy MOAIMIHUKAMU U BajoM
MAaIIUHBL.

17.7.3 OxnaxaeHne reHepaTopoB.

17.7.3.1 Kpome TepMOMETPOB JOIKHBI OBITH MTPELYCMOTPEHBI AATYUKH TEMIIEPATYPhI OXJIAXKTAIOIIETO
BO3/lyXa, KOTOpbIE IOJKHBI TOJaBaTh aBapUUHO-IPENyNpPEeIUTEIbHBI CUTHAT NPU IPEBBIIICHUU
JIOTTyCTUMOM TeMIeparyphl.

17.7.3.2 511 MaIvH ¢ 3aMKHYTOW CUCTEMOU OXJIXKCHHS U TEIUIOOOMEHHBIM aIlapaToM, TTOTOK Iep-
BHUYHOIO ¥ BTOPUYHOTO OXJIAXAAIOIIETO areHTa JO0JKEH KOHTPOJUpoBaThes. [Ipy MCUE€3HOBEHUH MOTOKA
JIOJDKEH MOAABATHCS aBApUNHO-IIPENYIPEIUTENbHBIA CUTHAI.
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17.7.3.3 Ilporeuku BOABI M KOHICHCAT HE JODKHBI TOMAAaTh HA OOMOTKM MamvHBL JomkHA OBITH
MPeIyCMOTPEHA CUTHAIM3AITNS, KOHTPOJIUPYIOIas BOSHUKHOBEHUE TIPOTEUEK.

17.8 PACIIPEJEJIUTEJIBHBIE IIIUTHI I'YY

17.8.1 PacmpenenurenbHble MIMTHI TPEOHBIX AJIEKTPUUECKUX YCTAHOBOK JOJDKHBI COOTBETCTBOBATH
TpeboBarmsm 4.6 u 18.6.

17.8.2 Cucrema rpeGHON AIIEKTPUYECKOW YCTAHOBKH JOJDKHa OBITH 000pyHZOBaHa yCTPOWCTBOM
KOHTPOJISI COMPOTUBIEHUA H30AMu (cM. 2.11).

17.8.3 Ilepexmrouarenu, npepHA3HAUYEHHBIC IS OMEPATUBHBIX MEPEKIIOYCHUH B NEMNsIX rpeOHoMN
JNIEKTPUYECKON YCTAaHOBKM IPH CHITOM HANPSIKEHUH, IOJDKHBI MMETh OJOKHPOBOYHOE YCTPOWCTBO, HE
JIOTTYCKAIOIIee OTKIIOUEHHS WX IOl TOKOM, WM OIIHOOYHOTO BKITFOYEHUSI.

17.9 CWJIOBBIE TPAHC®OPMATOPBI I'DY

17.9.1 O6mue TpedoBanms.

17.9.1.1 TpanchopMaTopbl U pEakTOphl AOHKHBI COOTBETCTBOBATH TpeboBaHMsIM paszn. 11 u 18.4.

17.9.1.2 [Ina I'DY pomxHO OBITH HPEOyCMOTPEHO HE MEHEE JByX HE3aBUCHUMBIX CHJIOBBIX
TpaHchopMaTopoB. J0KHBI HCIIOIB30BaThCsl TPAHCHOPMATOPHI TONBKO € pa3AeiIbHBIMU OOMOTKaMH.

17.9.1.3 Temmeparypa 0OMOTOK TpaHCGHOPMATOPOB, MPUMEHAEMBIX Mt ['DY nomkHa KOHTPOIHUP-
OBaThCsl CUCTEMOW JAaTYUKOB U CHUTHAIU3AaTOPOB.

17.9.1.4 JIns u3MepeHus: ToKa Ha MEPBUYHON CTOpOHE B Kaxnoi (ase, muraromield TpaHcgopma-
Top 'OV, momkHe! OBITH NperycCMOTPEHBl aMIepMeTphl, ycTaHaBnuBaemble B ['PILI.

17.9.1.5 Jina xaxmoro Tpancopmaropa 'OV nomkHa OBITH IPEIyCMOTPEHA 3alTUTa OT IMEPETPY3KH U
OT KOPOTKOTO 3aMBIKaHUSI HAa TIEPBUYHON M BTOPHYHOW CTOPOHE.

3amuTa Ha BTOPHUYHOW CTOpPOHE MOXET OBbITh peajr30BaHa IOJYIPOBOAHHUKOBBIM IpeoOpazoBare-
nem ['OV.

17.9.2 ‘KuakocTHo-oxyaxknaemMble TpanchopmaTopel Y.

17.9.2.1 OOMOTKH HIKOCTHO-OXJIAXKIaeMBIX TPaHC(HOPMATOPOB JOKHBI OBITH MOTHOCTBIO TIOTPY-
JKCHBI B )KMKOCTb, TAK)KE MPHU HAKJIOHAX B JIFOOYI0 CTOPOHY Ha yroj 22,5° BKIIOYUTEIBHO.

17.9.2.2 TpanchopmaTopbl JOKHEI OBITH 000pPYIOBaHB HEOOXOJUMBIMHU yCTPOUCTBAMHU il cOopa U
HAKOIUICHUS] yTEUeK OXJIaKJaroIIen >KUIKOCTH.

B paiione ycraHoBku TpaHcopmaropa AOKHBI OBITH PACHONOKEHBI YCTPOHMCTBA OOHApY)KEHHS
oXapa M YCTpPOHCTBa MHOXAapOTYIIEHHUS. YCTPOMCTBAa MOXKAPOTYLIEHHUsS MAOIMYCKAIOTCS C PYYHBIM
yIpaBJICHAEM.

17.9.2.3 TpanchopMaTopbl IOKHBI OBITH OOOPYIOBAHBI CHUCTEMOM 3alUTHI, JACUCTBYIONICH mNpu
MOSIBJICHUM T'a30B B OXJIAXKJIAIOLIEH KHUJIKOCTH.

17.9.2.4 Temneparypa OXJaKOaroIled *UAKOCTH JOJKHA KOHTPOJIMPOBATbCS CHCTEMOM JaT4MKOB.
JomkeH ObITh NPEmyCMOTPEH aBapUHHO-NIPEAYNPEANTEIbHBIM CUTHAN 110 NPEBBILICHUIO TEMIEPaTyphl
OXJIKJAIOWIEH XUIKOCTH, a TaKKe OT OTIEJPHOIO JaTduKa JO/DKHA OBITh NPEeIyCMOTPEHa 3alluTa,
OTKJIIOYAroIIasi TpaHC(OPMaTop, €CiIK TeMIeparypa KHIKOCTH IPEBBICUT HPEACIBHO IOMYCTUMYIO.

17.9.2.5 YpoBeHb OXJakAaOUIeH KUAKOCTU JOJDKEH KOHTPOJIUPOBATHCS ABYMS AAaTYMKAMH, OAUH W3
KOTOPBIX JOJDKEH MPHUBOIUTH B JACHCTBHE aBapUHHO-IPENYNPEIUTEIbHBIA CUTHAN, a BTOPOH, yCTaHOB-
JICHHBII Ha TPENeIbHO JOMYyCTHMBIH yPOBEHb, JOJDKEH OTKIIOYHTH TpaHchopmaTop.

17.9.3 TpauncdopmaTtopsl 'Y, oxsaxkaaemMbie BO3TyXOM.

17.9.3.1 Pabora BEeHTHISATOPOB AJISl OXJIXKICHHUST TpaHC(HOPMATOPOB, a TaKKe TeMIeparypa OXJIaxkK-
JAIOIIETO BO3AyXa JOJKHBI KOHTPOJIMPOBATHCS CUCTEMOW JAaTYUKOB.

ITpu npeBblIeHUN TEMIIEPATyPbl, WK BBIXOAE U3 CTPOSI BEHTHIISITOPOB A0JDKEH I10JaBaThCs aBapHiHO-
MIpeayIpeTuTebHBINA CUTHAIT.
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17.9.3.2 [lpu npuMEeHEHUH 3aMKHYTON BO3IYIIHONH CHCTEMBbI OXJAKICHHUS C BO3AYXOOXJIAIUTEIEM
JTOJDKHBI JOTIOTHUTETHFHO K TPeOOBaHUAM, U3JIOKEHHBIM B 17.9.3.1, KOHTPOJIHUPOBATHCS:

.1 MMHUMAaNBHBIA TOTOK MEPBUYHOTO M BTOPUYHOTO KOHTYpPA OXJIAXKIAIOMKX cpefl (BO3IyXa U BOABI);

.2 TIpU MIpOTEeUYKax TEIUIOOOMEHHOTO ammapara JO0JKeH cpabaThiBaTh aBapUITHO-TIPEAyHPeAUTEIbHbIH
CUTHA.

TeruiooOMeHHBIM anmapar OJDKEH YCTaHABIMBATbCS TAaKUM 0Opa3oM, 4YTOOBI NMPOTEYKH BOABI U
KOHZEHCAT HEe MOIVIM IONagaTh Ha OOMOTKH.

17.10 ITIOJYITPOBOAJHHUKOBBIE ITPEOBPA3OBATEJIH I'Y

17.10.1 O6mue TpedGoOBaHuUs.

17.10.1.1 IIpeobpazoBarenn JOKHBI COOTBETCTBOBATh TpeOOBaHMSIM pasa. 12.

17.10.1.2 [Ina I'DY momxHO mpemycMaTpuBaThCs, KaK MUHUMYM, JIBa TOJHOCTHIO HE3aBHCHMBIX
OTJIENIbHO YCTAHOBJICHHBIX MOJIYIPOBOIHUKOBEIX IPeoOpa3oBareisl YacTOThI, MUTAIONINX OTAEIbHbIE
CHUCTEMBI OOMOTOK TPEOHOTO ANIEKTPOABHUTATENS (WIH OTACITBHBIX ANEKTPOABHUTATENEH ).

17.10.1.3 Jlna xaxmoro mpeoOpa3oBarens AODKEH OBITh NPETyCMOTPEH OTIACNBHBIA OJIOK WIH
YCTPONCTBO C CHCTEMOH YIIPaBIICHHUS.

17.10.1.4 JIna kaxmgoro ONOKa WIM YCTPOMCTBA YIpaBICHUS IOJDKHBI MpeaycMaTpHBaThCA B
raJlbBaHUYECKH H30JIMPOBAaHHBIX JIaTUYMKa YacTOTHl BpamleHus. OOmmi kopmyc s 000MX JaTYMKOB
JTOTTYCKAETCH.

17.10.1.5 Ecimm mpeoOpazoBarens momaeT nmuTanue Ha ['DJ] MOCTOSHHOTO WM TIEPEMEHHOTO TOKA C
MOCTOSIHHBIM BO30Y)KICHHEM (B T. Y. OT IOCTOSHHBIX MarHWTOB), TO B TJIABHOHM LM «IBHTaTellb —
npeoOpazoBaresib» IODKHO OBITh MPEAYCMOTPEHO YCTPOWCTBO 3alUThl, HAIPUMEDP, BBIKIIOYATEIb-
pa3beUHUTENh, KOTOPHIH aBTOMAaTHYECKH JIOJKEH Pa3phIBaTh IMABHYIO IETh B CIydae HEUCIPABHOCTH
BEITIPSMUTENST WM WHBepTopa. JOMKHBI OBITH IPEXyCMOTPEHBI YCTPOMCTBa NWATHOCTHKH, OOHap-
Y>KABAIOIINE MOSBICHIE TaKUX HEMCIPABHOCTEH.

17.10.1.6 IIpeoOpazosarenu i DY nomkHBI OBITH pacCUMTaHBl HA HOMHHAILHBIA MOMEHT NIPUBOJIA
(HOMUHANTBHBI MOMEHT Ha TpeOHOM Baiy). IIpu 3TOM IOKHO OBITH YYTEHO, YTOOBI KPaTKOBPEMEHHEIE
Meperpy3kd W W3MEHeHWs (IIpOoBajibl) YacTOTHl BpAICHUsS, BBI3BAaHHBIC IEPETPY3KOH MM COpOCOM
Harpy3KH TIPH OTOJIHHH TPEOHOTO BUHTA, HE MPUBOIIIN K CpabaThIBAHUIO 3aIIUTHI IPE0Opa3oBaTemei.

17.10.1.7 [lomyckaetcsi mpueM peKymnepupyeMoit snektpodneprur B EDDC mpu TOPMOKEHUAX U
peBepcax rpeOHBIX nBurarenei, uepe3 obOparumeie [IIIY, ¢ obecrmedeHwem mokaszareneil KavuecTBa,
3agaHHeIX B 2.1.3 1ns morpeOnieHHs ee CyIOBBIMU AJIEKTpomnoTpedutenssMu. Ilpw 3TOoM H30BITOK
PEKYIIepUpPYEMOi SIHEPTHUU JIOJDKSH MOTIIOMATECS «PE3UCTOPAMU TOPMOKEHHSD.

17.10.1.8 JlonmyckaeTrcsi KOMITEHCAIMsI peaKTUBHOW MOIIHOCTH 3a C4eT pecypcoB obparumoro [IITY.
IIpu sTOM Ha ero OJOK yHpaBIE€HWS, C CHCTEMBI YIIPAaBIECHHS 3JEKTPOCTAHINEH OKEH MOCTYIAaTh
CUTHAJ, COOTBETCTBYIOIIMN TEKYIIeMy 3HAUY€HHUIO PEaKTHBHON MOIIHOCTH, T€HEPHUPYEeMOH B CETh
anexTponorpedurenimu E33C

17.10.1.9 Ixadsl momympoBOAHUKOBEIX MpeoOpa3oBareiell JOMKHBI COOTBETCTBOBAaTh TPEOOBAHMUIM
4.6 u pazn. 18.

17.10.1.10 Konctpykmus mkadoB MOTYyIPOBOIHUKOBEIX IpeoOpa3oBareiiell MohKHA TpeTyCcMaTpH-
BaTh BO3MOXKHOCTh OBICTPOM 3aMEHbI CHJIOBBIX 3JIEMEHTOB BCTPOSHHOTO 000pYIOBaHUs. DTO MOXKET OBITH
JIOCTUTHYTO MPUMEHEHHEM MOIYJIbHONH KOHCTPYKIIMHM CHUJIOBOM YaCTH CXEMBI, €€ JJIEMEHTOB, OJIOKOB
yHpaBJIeHUs, 3aIIUTHL U OTOOpakeHUsT HHQOPMAITUHL.

17.10.1.11 TpeOoBaHMsI K MOTYIPOBOIHUKOBEIM IMTpeoOpazoBarensiM DY B cucTeMax pacrpenecHust
ANEKTPUUIECKON SHEPTUU HA MOCTOSIHHOM TOKE yKa3aHbl B 22.8.2.

17.10.2 OxaaxaeHue MoJyNPOBOIHMKOBBIX Npeodpa3oBaTeeii.

17.10.2.1 Ecau mpeoOpazoBaresnn 000pya0BaHbl IPHHYAUTETLHON CUCTEMON OXJIAXKICHHUS, TO TOIKEH
OBITH IPEIYCMOTPEH KOHTPOIb €€ COCTOSIHHA. B cirydae BBIXO/1a U3 CTPOSI CUCTEMBI OXJIAXKIEHUS JTOJDKHBI
OBITH TIPETYCMOTPEHBI MEPHI, TPEIOTBPAIIAIOIINE TIEPETPEB M BBIXOA U3 CTPOS MIPeodpazoBaresl.
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17.10.2.2 JIns cucteM OXJaKACHUS OJDKHA OBITH MPEIyCMOTpPEHa CHCTEMa aBapUHHO-TPeaype/Iu-
tenpHOM curHamm3anmu. CurHan AlIC momkeH OBITH BBITTONHEH MO CHMXKEHWIO TOTOKA OXJIAKIAromien
Cpenbl WIN BBICOKOHM TeMIlepaTrype IOIyIPOBOIHHUKOB.

17.10.2.3 EnuHUYHBIC HEUCNPABHOCTH B CHCTEME OXJaXIeHHs MpeoOpazoBaresieii He IOJKHEI
MPUBOJIUTH K OTKITIOUECHHUIO BCeX MpeoOpa3oBareielt rpeOHON 3JIEKTPUISCKON YCTAaHOBKH CYIHA.

17.10.3 3ammTa NOJyNpoOBOIHMKOBBIX Npeodpa3oBarteeii.

17.10.3.1 DkcruryaTallioHHBIE TEpEHANPSDKEHUS B CHCTEME NHTAHHS IpeoOpa3oBaTelei TOJDKHBI
OBITH OTPAaHWYEHBI COOTBETCTBYIOIIMMH YCTPOWCTBAMHU-OTPAHUYHUTEIISIMH, 3alUIIAIONIAMA OT TIOB-
PEeXIAEHUN 3eMEHTHI cuiioBor cxemsl TTITH.

17.10.3.2 Cucrtema ympaBlieHUs JOJDKHA OOECIEeYMBaTh, YTOOBI BO BCEX OJKCILTyaTallMOHHBIX H
HauOoJIee THKEIBIX YCIOBHUSIX HOMHUHAIBHBIA TOK MOJIYIPOBOJHUKOBBIX 3JIEMEHTOB HE OBLI IPEBBIIICH.

17.10.3.3 CuyoBas cxeMa W 3JIEMEHTHI ITpeo0pa3oBaTeis, JOJDKHEI OBITh 3aIIUIICHBI OT OBPEKICHHIMA
Y OTKa30B, BRI3BAaHHBIX KOPOTKHMH 3aMBIKaHUSIMH Ha KJIeMMax IpeoOpa3oBarens. Jlomyckaercs 3ammnra oT
TOKOB KOPOTKOTO 3aMBIKaHU MpeaoxpaHuTessiMu. COOTBETCTBYIOIINE 0OpaTHBIE CBSI3U MPeoOpa3oBaTeIIs
JIOJDKHBI  KOHTPOJIMPOBATh (OTPaHMYUBATH) TOK TakKuMM 0Opa3oM, 4TOOBl HH OJIWH DJIEMEHT He ObLI
MOBPEXK/IEH JaKe B CIydae, KOorja mpeodpa3oBareib BKIIOUEH Ha JIBUTATEh C 3aTOPMOXKEHHBIM POTOPOM.

17.11 CPEJCTBA 3AIIUTHI ®UJIBTPOB T'APMOHUK

17.11.1 [omxHBI IpUMEHATHCS TpexdasHple GHUIBTPHI ¢ MHAWBUAYAIBHON 3aIUTON Ka)Xmoi ¢assbl,
OTPaHWYHBAOIINE JTO AOMYCTUMOTO YPOBHS UCKAKEHHS CHHYCOMTATBHOCTH HaNpsDKeHns Ha mmHax ['PI]
MpH JTIOOBIX pexuMax padboTsl ['OV.

17.11.2 Lenu kaxporo ¢(uibTpa AOKHBI HMETh 3aAIUTY OT CBEPXTOKOB W TOKOB KOPOTKOTO
3aMbIkaHus. LlenocTHOCTh mpemoxpaHuTenedl B LemiaxX (QUIBTPOB IOJDKHA KOHTPOJIMpoBarbes. llpu
Ieperopanuy Jr00ro npenoxpanuTens nokeH ObiTh curHan AIIC.

17.11.3 Ilpu KOHCTPYHMPOBAaHWW ¥ WCIHOJB30BAHWH JIMHEWHBIX (IIBTPOB CIEIyeT YYHUTHIBATH
BO3MOXKHOCTh MX TOJAKIIOUEHHS B JI000W KOH(QUTypanmu. B dacTHOCTH, aBTOpEe30HAHC JOIKEH OBITH
WCKJIIOYEH TIPH JIIOOBIX YCIOBUSX HArpy3Kd M COUYETAHWUH PabOTAIOIIUX TeHEPaTOPOB.

17.11.4 B cny4yae Hanu4Ms HECKOJIBKUX MapajUIeNbHBIX Liened (GpuibTpa JOIKHAa KOHTPOIUPOBATHCS
CUMMETPUYHOCTb TOKOB. HecummMeTpruuHoe paciipeniesieHue TOKOB B LIETISIX OTAEIBHOTO (QHIIBTPa, a TAKKE
HEHUCIIPAaBHOCTh CaMoro (IIbTpa ITOJHKHBI MPUBOANTDE K cpabarsiBanuio curHanmzanuu (AIIC).

17.11.5 Heo0xomuMo Takke pacCMOTPETh BO3MOXHOCTH JOIMOJIHUTEIHHOU 3allUTHl OTACIHLHOTO
€MKOCTHOTO 3JIeMeHTa (HampuMep, NpEeJIOXPaHUTENbHBIA KIAmaH WM M[pepbiBaTellb HW30BITOYHOTO
JaBieHHs1) BO u30exaHue ero paspeia. Ilpu BbIOOpe 3alIUTHI ClERyeT YYMTHIBATh THI HCIIOJIb3YEMbIX
€MKOCTHBIX 3JIEMEHTOB.

17.11.6 JlononHuTenbHbIe TpeOOBaHWA K CPEACTBAM 3alIUTHl (IIBTPOB TaPMOHHK B CHCTEMax
pacrpeneneHus MEeKTPUYECKOi 3HEpPTruu Ha TIOCTOSHHOM TOKE yKaszaHbl B 22.8.3.

17.12 TPEBHBIE JJIEKTPUYECKHUE JIBUTATEJIN (')

17.12.1 O6mme TpedoBaHuUs.

17.12.1.1 OOMOTKH CTaTOPOB JABHTATEJei MEPEMEHHOTO TOKA, 4 TAKXKE IJIaBHBIE M JIOTIOJHUTEILHBIC
MOJTIIOCa W KOMIICHCAIIMOHHBIE OOMOTKH JBUTATENICH ITOCTOSHHOTO TOKAa, JJICKTPUYCCKUX MAIIHH
MOMIHOCTEIO BhITe 500 kBT, MOMKHEI OBITE 000PYIOBAHBI JATYNKAMHU TEMIIEPATYPHI.

17.12.1.2 B oTHOIIEHUN KOHCTPYKIUHA M CMa3Kd MOMIMUITHUKOB 1]l HOKHBI OBITH BBITTOTHEHBI
TpeboBanus 17.7.2.

17.12.2 Oxuaxpaenue "I/,

17.12.2.1 CucreMa OXJIaXKACHHS JOHKHA 00ECIICYHTh JOCTATOYHOE OXJIAKICHUE IPeOHOTO JTBUTATEIIS
TIpH JIFOOBIX €T0 Harpy3KaxX M MPHU JIFOOBIX CKOPOCTSIX BpaICHUS.
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17.12.2.2 T'D/l nomxHbl OBITH O0OPYIOBaHBI BCTPOCHHBIMH JAaTYMKAMU TEMIIEPATyphbl, KOTOpHIC
JIOJDKHBI 1T0JaBaTh aBapUMHO-TIPEAYTIPEIUTEIBLHBINA CUTHAJ TTPU MPEBBIIIEHUHN JIOMTYCTUMOM TeMIIepaTyphI.

17.12.2.3 B mMammHax ¢ 3aMKHYTOW CHUCTEMOW OXJIAXJICHHUS M TEIJIOOOMEHHBIM aIapaToM OJIKCH
KOHTPOJIMPOBATHCS TAKXKE MOTOK MEPBUYHOTO M BTOPUYHOTO OXJTAKIAIOIIETO arcHTa.

17.12.2.4 JlomxHa OBITH MPEIyCMOTPEHa CUTHANN3AIMS O BOSHUKHOBEHUH NpoTeueK. KoHcTpyKust u
pacronokeHHe TEeIIOOOMEHHOTO armapara JOJKHBI OBITh TaKWMHU, 4TOOBI UCKIIOYUTH IIOTAaJaHHe
MPOTEYCK OXJIKIAIOMEH Cpeasl U KOHIeHCaTa Ha OOMOTKH.

17.12.2.5 B ciyyae BbIXOHa M3 CTPOSI CHCTEMBI OXJIQKICHUS TPEOHOTO IBHUTATENS, NOJDKEH OBITH
MPEeIyCMOTPEH aBaAPUUHBIA PEXUM pabOTHl JJii OOECIEUeHUsT MaHEBPUPOBAHMS CYIHA B CIIOKHBIX
HABUTAI[MOHHBIX yCIOBUAX. [Ipu 3TOM AOIycKaeTcsi BMEIIATEIBCTBO OMEparopa JUisl MPUHYAUTEIHLHOTO
OTKPBITUSL aBAPUMHBIX BO3IYIIHBIX 3aCIOHOK OXJIAXKIACHHUSI.

17.12.2.6 I'peOHBIC AICKTPUUSCKIE IBUTATEIN ¢ BO3MYIIHBIM OXJIaXKICHUEM JODKHBI OBITH 000pymo-
BaHBI (hUIBTpaMu 3a00pa BO3MyXa W IByMS BEHTHJISITOPAMHU MPUHYIUTCITHLHOW BEHTWIISIIINY, KaXIbIH 13
KOTOPBIX UMEET I0Jauy, JOCTATOYHYIO ISl 00eCIIeUHIsI HOPMAIBHBIX YCIOBHHM pPaOOTHI AIEKTPUUIECKOTO
JIBUTATENSI TIPpU JIFOOBIX 3aJaHHBIX peXHMax JSKcIuryaranuu. JlomkHa OBITH TPEIyCMOTpPEHa CBETOBas
curHasmzanust o padore U AIIC 06 oCTaHOBKE BEHTHIISATOPOB.

17.12.2.7 Cuctema KHIKOCTHOTO OXJIaXKISHUS TSI MHOTOSIKOPHBIX MaITiH JOJDKHA OBITH aBTOHOMHOM
JUISL KQXKIIOTO SIKOPSI.

17.12.3 3amura I'I/.

17.12.3.1 3amuTa OT Meperpy3KH B TIIABHBIX IEMIX U LEMAX BO30YXKISHHs TOKHA ObITh HACTPOCHA
TakuM 00pa3oM, 4TOOBI HCKIIIOUUTE €€ cpadaThIBaHHWE MPH Ieperpy3KaX, BEI3BAHHBIX MAaHEBPHPOBAHHEM
CylHa, TIPH XOZC B IMTOPMOBBIX YCIIOBHUSAX, WU XOJI¢ B OUTOM JIBAY.

17.12.3.2 3ammra OT KOPOTKHX 3aMbIKAaHHUM M TEperpy3Kd IBUTATENss MOXKET O00ecreyuBaThbCs
npeoOpazoBaresneM. [Ipu 3TOM AOKHBI OBITh IPUHATHI BO BHUMAHUE PA3JIMYHS B KOHCTPYKIHUSX TPEOHBIX
ANEKTPUYECKUX MAIIWH (MallMHA MOCTOSHHOTO TOKA, CUHXPOHHAs MallliHa, aCHHXPOHHASI MAIllMHA WX
MaIriuHa ¢ BO30Y)KICHHEM OT ITOCTOSHHBIX MarHUTOB).

JomomautensHble TpeboBanus K 3ammure ['D)] B cucteMax pacrpeneneHus 3JeKTPUIecKoil SHEPTHH Ha
MOCTOSIHHOM TOKE YKa3aHbI B 22.8.4.

17.12.3.3 Jlns rpeOHBIX 3JICKTPOIBUTATENiCii TMOCTOSHHOTO TOKAa JOJDKHO OBITh IPEIyCMOTPEHO
HE3aBHCUMOE YCTPOWMCTBO 3alllUTHI OT YPE3MEPHOIN YacTOThI BpalleHUs (pa3HOca), KaKk 3TO TpeOyeTcs B
2.11 gact IX «MexaHH3MBI».

I'peOHOM DIEKTPUYCCKUI BUTATENh JOJDKEH BBIICPKUBATH YPE3MEPHYIO YacTOTy BpalICHHUS B
npenenax pabounx XapaKTEPUCTHK 3aIlUTHOTO YCTPOWCTBA, HACTPOSHHOTO HA CpabaThIBaHHE IIPH
3alaHHOM YPEe3MEPHON 4acTOTE BpaLICHUS.

17.12.3.4 [luratenb JOJDKEH BBIIEPKHBATH O€3 IMOBPEXKJACHHH TOKH BHE3AMTHOTO KOPOTKOTO
3aMBIKaHHS Ha €ro KJIeMMax P HOMUHAJIBHON Harpyske.

YCTaHOBUBIIIHMICS TOK KOPOTKOTO 3aMBIKAHWS JABUTATENS, UMEIOMIETO MTOCTOSIHHOE BO30Y)KIeHUE, He
JIOJDKEH TPUBOIUTh K TEPMHUYCCKUM MOBPEKICHUSIM OOMOTOK M €ro TOKOHECYIIMX KOMIIOHCHTOB,
TOKOCHhEMHBIX KOJIell, Kabenel, puuepoB WiIn MUHOIMPOBOJIOB.

17.13 CIIEHUAJIBHBIE TPEBOBAHUS K IIOT'PY2KHBIM ITIOBOPOTHBIM I'PEBHBIM
JIIEKTPUYECKUM ABUTATEJIAM (IIIT1) 1 K NPUBOJAM C BUHTOPYJIEBBIMU
KOJIOHKAMMH (BPK)

17.13.1 O6mue TpedGoBaHUS.

17.13.1.1 Ecnmu B paboueM COCTOSHUH MPOCTPAHCTBO, I7IE PACIONIOKEHA JICKTPUUECKas MAIluHA U
JIpyroe o0OpyAOBaHHE, HENOCTYITHO W MMEET OCOOBIe OKpY’KAarollUe yCJOBHUsS (BBICOKYIO TEeMIeparypy,
BJIQKHOCTP U T. I1.), JOJDKHBI OBITh MPETYCMOTPEHBI CIEIMATbHBIE MEPBI, TAKUE KaK MPUMEHEHHUE 0C000
HAJIC)KHBIX MATEPHATIOB U KOMIUIEKTYIOIINX, COOTBETCTBYIOIICE KOIMYECTBO IATYMKOB KOHTPOJIS, a TAKIKE
CIICIUAJIBHBIC CPEACTBA IJIA 3alUThl KOMIIOHEHTOB OT 3aTOINNICHUA U HOBpe)K,lIeHHﬁ.
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17.13.1.2 KOMIUIEKTYIOIIUE 3JIEMEHTHI, 3JIEMEHTHl YIpPaBJICHHs, NATUUKH, TOKOCHEMHBIE KOJbIIA,
KaOelbHbIE COEOUHEHHWS ¥ BCIIOMOTATEeNbHBIE MPUBOMABI JODKHBI 0€3 TOBPEXICHWH BBIIEPKUBATH
BHOpAIMOHHBIE HArPy3KH C YCKOPEHHEM, 10 KpaiHeil mepe, 4g, B auana3zone gactot 3 — 100 ['m.

17.13.2 JaTuyuxu.

17.13.2.1 JlaTunku, KOTOpPBIE MOTYT OBITH 3aMEHEHBI TOJBKO HPU JOKOBAHUHW CYIHA, ITOJIKHBI UMETh
JIBA YYBCTBUTEIILHBIX DJIEMEHTa B OJTHOM KOPITyCE€ C OTJEIbHBIMH KaHAJAaMH IMepeqadyd HH(QOPMAIIH.

17.13.3 [MogmmnmHuKH.

17.13.3.1 VYpoBHM HaIlOJHEHWs] Maciia B KOPIycax MOIIINITHUKOB JOJDKHBI KOHTPOJIHPOBATHCS
JTaTYNKAMH, KaK Ha CTOSIHKE, TaK U mpu pabote. JIFoOble yTeUuKH Macia JIOJKHBI BbI3bIBATh CpabaThIBAaHHE
ATIC.

Oto TpeboBaHHE MPUMEHUMO TAKXKE K MUPKYISIIUOHHBIM CUCTEMaM CMa3KH. Takue CUCTEMBI JTOJKHEI
JIOTIONTHUTENFHO OBITh 000pYIOBaHBI KOHTPOJIEM MOTOKa cMa3zouHoro mMacia. AIIC mo CHIKEHHUIO MTOTOoKa
CMa309HOTO MacJia JOJDKHA OBITh HE3aBUCHUMOM OT cHCTeMbI yrpasieHus ['O]1.

17.13.3.2 Temrmeparypa MOAIIMITHAKOB Baja JODKHA KOHTponupoBarhbes cuctemond AIIC u 3amuTthl,
JedcTByromed B aBa stana. Otan 1-f — curHan AIIC, stan 2-i1 — ocranoBka asurarens. Cuctema
3alIUTHl TOJDKHA OBITh HE3aBHCHMOW OT CHCTEMBI WHAWKALWU TeMIiepaTypsl moamumaukoB u ATIC.

17.13.4 Koaoausl B rougoaax I,

17.13.4.1 YpoBeHb BOJBI B KOJIOJIIIAX TOH/IOJ M TIOMEIICHH, CBSI3aHHBIX C HUMHU, TOJKEH KOHTPOIUPO-
BaThCsl TATYMKAMH YPOBHs. B JIONONHEHNE K JaTYMKaM BEPXHETO YPOBHS BOJbI B KOJIOAIAX, paOOTAOIINM
Ha ATIC, momxHBI OBITh MPETYCMOTPEHBI HE3aBUCUMBIC JATYHKH, UCKITIOUAIOIIHE JIOXKHBIE CpadaThIBaHUs,
JUIS. KOHTPOJISi BEPXHEr0 aBapuMHOIO YPOBHSI, KOTOpblE aBTOMaTH4ecku octaHaBiauBatoT [T,

17.13.5 Cucrema o0HApY:KeHHUs MOXKAPA.

JomxkHa ObITh TpemycMoTpeHa (P QeKTHBHAS cUCTeMa IMOXapooOHApYKEHHsI, TpelycMaTpHBaloIast
HEOOXOAMMOE KOJIMYECTBO M THUIBI 1aT4nkoB. OOIMe TpeOOBaHUS K TAKMM CUCTEMaM U3JI0XKEHBI B 7.5.

17.13.6 locTynHble NPOCTPAHCTBA (B FOHI0JIE€ IBUIraTeJsl).

B mpocrtpancTBaX TOHAONEI, TIe TMPOBOISTCS pEryispHbIE MPO(HUIaKTHUYECKHE PadOThI U OCMOTPHI
o0opymoBaHus, TODKHA OBITH MPEIYCMOTPEHA CHCTEMA OCBEIICHUS W BEHTHUIISIIIHH.

17.13.7 3amura T,

17.13.7.1 Jlpurarenu moiiHOCTBhIO Oonee 1 MBT u Bce ABUrarenu ¢ moOCTOSHHBIM BO30YXKICHHEM
JIOTDKHBI UMETh 3alllUTy OT BHYTPEHHUX TOBPEKICHUN, KOTOpask TaKKe 3allUIIAeT JHMHHUIO TIIABHOTO TOKa
MeXly TOIYIPOBOJHUKOBEIM IpeoOpazoBareneM M apurareneM. OTKIIOYEHHE MOBPEXKIEHHOTO (Hewc-
MPaBHOTO) OOOPYIOBAaHUSA IOHKHO OBITh BBIIOJHEHO C COOTBETCTBYIONICH BBIICPKKOW BPEMEHHU H
oJla4ei aBapUiHO-IIPENyIPEIUTEIBHOIO CUTHANIA.

17.13.7.2 BnaxHOCTh BO3AyXa B JIBHraTelsIX C 3aMKHYTOM CHCTEMOW BO3IyIIHOTO OXJaKICHHS
JOJKHA KOHTPOIHMPOBaThCs. [IpW MpeBBIIEHWH ITOMYCTHUMOTO YPOBHS BIAXKHOCTH JOJDKEH OBITH
npenycmotpeH curnan AIIC.

17.13.8 Ilenu rjiaBHOTO TOKA MUTAHMS ABUTATEJIA.

17.13.8.1 KaGenu nuraHus, WMEIOMINE BBICOKYIO JOMYCTHUMYIO pabouyio TeMIepaTypy, dOKHBI
MPOKJIAJILIBATLCS OTACIBHO OT JApyrux kadeneil. Eciu He0OX0MuMo, TOKHBI MPEyCMaTPUBaThCs pas3ze-
JISIONIME YCTPOMCTBA, MPENATCTBYIOIINE KOHTAKTaM BHEIIHUX 000JI0YeK Kaberew.

17.13.8.2 Crenens 3amuThl ob6oouek (IP) 1 BceX KOHTaKTHBIX COCTMHEHUH, OKOHIIEBaHUH KaOee
Y IIUHHBIX COSAMHEHNH, OIDKHA OBITh TAKOH e, KaK M CTETIeHb 3alllUThl 000JI0YKH IBUTATENs, OJJHAKO, HE
MmeHee, 4yeM [P44. Dtu TpeGoBaHMs pacpOCTPaHSIIOTCS TaKKe HA KaOelu ympaBieHuUs.

17.13.9 Tokocbemubie koabua [T/ nu BPK.

17.13.9.1 Eciam naHHBIE OT JaTYAKOB OOpPaTHBIX CBf3EH, KOHTPOIMPYEMBIX IapaMeTpoB U T.II.
TepeIalTCs Yepe3 CUCTEMY HH(DOPMAITMOHHEBIX ITUH TOKOCHEMHBIX KOJIEIl, TO CUCTeMa IIWH JOKHA OBITH
nyOonupoBaHHON. Beixom U3 cTpost 1000 W3 CUCTEM IIMH JIOJIKCH BbI3bIBaTh cpabarbiBanue AIIC.

17.13.9.2 Biok TOKOCBHEMHBIX KOJel, OOOpYIOBaHHBIM BHEUIHEH NPUHYIUTEIBHOH CHCTEMON
OXJIAXJICHUS, JIOJDKEH OBITh CIIOCOOEH paboTarh 0€3 CUCTEMBI OXJIAXICHUS ONPEACIICHHBIN TEpUo
BpeMEHHU. BBIXOI U3 CTPOS CUCTEMBI OXJIXKACHUS JIOJDKSH BBhI3bIBaTh cpabateiBanne AIIC.
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17.13.10 Asumytansnsblii npusoa I u BPK.

17.13.10.1 A3uMyTambHBIA TPHUBOJ IOKEH COOTBETCTBOBATH TPEOOBAaHUSAM, TPEABSIBIIEMBIM K
PY/IEBBIM MalIMHAM, B COOTBETCTBHU C TpeOOBaHHUAMU 5.5.

17.13.10.2 Jlns Bcex SICKTPUUECKUX U THUAPABIMYCCKUX KOMIIOHCHTOB CHCTEMBI JOJIKCH OBIThH
obecrieyeH NPHUHLUI JIOKaNH3aluu (MCKIIOUEHHUsS BIHSHUSA Ha (QYHKIHMOHUPOBAaHWE) EOUHHYHOM
HencnpaBHocTH. be3onacHoe (yHKIMOHMpPOBAaHHE CylHA JIOJDKHO OBITH 00ECIIEYeHO BHE 3aBHCUMOCTH
OT YIJIOBOTO IIOJIOXKEHUS] PYAs M CKOPOCTH CyAHA, B JIO0OOH MOMEHT BPEMEHH, KOI[a MPOUCXOAUT
HeucnpaBHOCTh. [IpoekTanT momkeH pa3paboTaTh U MPEACTaBUTh HA COITIAaCOBaHUE « AHAIIN3 XapakTepa u
nocneacTBuit oTkazo» (FMEA).

17.13.10.3 Ilonoxenue yriaa pa3BopoTa a3sUMyTaIbHOTO NPHUBOAA AODKHO OBITH yKa3aHO
MEXaHMYECKUM MHAMKATOPOM Ha IIKajJe B MECTEe YCTaHOBKH MpPUBOAA (PyMIIENIBHOE OTACIICHUE).

17.13.10.4 s xaxmoit a3uMyTanbHONW YCTAaHOBKHU JOKHO OBITH MPEAYCMOTPEHO, KaK MHHAMYM, JBa
HE3aBHCHUMBIX 3JIEKTPHYECKHX NPUBOMA A pazBopoTa. OAWH W3 ITHX HPUBOIOB TODKEH MOIYyYaTh
nutanue ot ['PI, a apyroit — ot APILI.

17.13.10.5 AzumyTaibHble 3JIEKTPUUYECKUE MPUBOABI JOKHBI HMMETh 3allUTY OT MEPErpy3Ku
(momyckaeTcst OCYIIECTBIIITH CUCTEMOH IpeoOpaszoBarelisi) U OT KOPOTKOro 3aMbIkaHus. OHHU JOJKHBI
ObITh crmocoOHbl obOecrieunTh 160 % HOMHHAJIBHOTO MOMEHTa, HEOOXOAUMOIO i OOcCIeUeHUS
HOMHHAJILHON CKOPOCTH pa3BOpPOTa B COOTBETCTBUH ¢ TpeboanmsimMu 7.2.3 wactu VII «MexaHnuueckue
YCTaHOBKI.

AzMMyTaJIbHBIE TIPUBOBI MHOM KOHCTPYKLWH, HAPUMEP T'HAPABINYECKUE, JOJDKHBI TaKXKe COOTBET-
CTBOBAaTb M3JIOKEHHBIM BBIIIE TPEOOBAHUSM.

17.13.10.6 AsuMyTaibHBIA yroj ymopa JOJDKEH ObITh orpanudeH g0 =+35°. Ilpu HeOonbion
MIPOMYJIbCUBHOM MOIITHOCTH M, CJIEI0BATEIbHO, NPH HEOONBIION CKOPOCTH CyIHA, WIM MpPHU aBapUitHOM
«Cronm — MaHeBpe», 3TO OrpaHUUCHHE MOXKET OBITh CHATO CHCTEMOH ympaBieHUSI.

17.13.10.7 A3uMyTanbHBIM Yroa ymopa IOJIKEH OrPAaHMYMBATHCS B 3aBUCUMOCTH OT CTyHNCHEH
3a7aBaeMOM CKOPOCTH Cy[Ha AJISl TOTO, YTOOBI HE IOABEPraTh CyAHO OMACHOCTH (M3-32 YpE3MEPHOI0 yropa
BO Bpems moBopora). Cucrema Takumx orpaHudeHuUd (OJOKHPOBOK) MODKHA OBITH oOecriedeHa
HEOOXOIMMBIM pEe3epBUPOBAaHMEM U JIOJDKHA JIEHCTBOBAaTh HE3aBUCHMO OT CHCTEMBI YIPABICHUS
a3UMYTaJIbHBIM YITIOM (pa3BopoToM ronaoinsl I'9J1).

17.13.10.8 JJocTmkeHre UK MPEBbIIEHUE TOMYCTUMBIX BEIMUYMH OIPAHUYCHUN a3MMyTalbHOIO yIiia
JIOJKHO BbI3bIBaTh cpabarsiBanue AIIC. Ilocie cpaGaTbiBaHusI OTpaHUYEHHS JOJDKHO OBITH BO3MOXKHBIM
BO3BpallleHHe MPUBO/A K JOMYCTUMBIM yIJIaM pa3BoOpoTa MPUBOJa 0e3 pydHOTO BO3Bpara.

17.13.10.9 OGopynoBanue, oOecrieunBaroiee (QyHKIIMOHAPOBAHHUE M WHAUKALHUIO a3MMYyTaJIbHOTO
MPUBO/A, JOJDKHO OBITH BBIMOJIHEHO TakK, YTOObI oOecrnedyuBajach 4eTKas W MOHATHAs HWHIWKAIUSA
TIOJIO’KEHHMS 33/1aBA€MOT0 HaIlpaBJIeHUs yIopa rpeOHOr0 BUHTA WM HANpaBlICHHs ABWXEHUs cynHa. Jlis
oreparopa AOJDKHO OBITh YETKO Pa3IMYMMO, Kakoe M3 JBYX 3aJaHduil ObUIO BBIOpAaHO: HalpaBjCHHUE
NBIDKEHUS Cy[IHA, WIJIM HampaBlieHHe ymopa rpedHoro BuHTa [ DY,

17.13.10.10 MecTHbIil OCT yIpaBiaeHHs U1 a3UMYTalbHON yCTaHOBKHM JIOJDKEH OBITH 00OpYIOBaH
CIIEAYIOIUM MPUOOpaMu:

.1 amMnepmerpaMu U1 KaKIOH CUCTEMBI MUTaHHUS KaKIOTO KOMIIOHEHTA HArpy3KH;

.2 MHAMKATOpaMH a3UMyTaJbHBIX YIJIOB (YIVIOB pa3BOpOTa) ANl KaXIOr0 NIPUBOJA;

.3 MHAMKAaTOpaMH TOTOBHOCTH CHCTEMbI IUTAHUS IJIS KaXKA0T0 IPUBOAA;

4 MHIUKAaTOpaMu HapylleHHs (HETOTOBHOCTHM) CHCTEMBlI IUTaHUS AJIA Ka)KJOTO MPUBOJA;

U TIpeIyCcMaTpuBaTh CIeIyIolIee:

.5 orpanudeHre MOIIHOCTH (OT Mpeodpa3oBaTelis);

.6 ynpasnenue u3 LITY;

.7 ympaBiieHHE C XOJOBOTO MOCTHKA;

.8 ympaBneHue ¢ MECTHOTO MOCTa YIIpaBlIEHUS;

.9 MHAMKaUIo «B paboTe» IS COOTBETCTBYIOIIETO MPHUBOJA IPEOHOTO BHHTA.

MecTHBII IOCT YIIpaBICHUS] MOXKET ObITh aKTMBHPOBaH (BBEICH B ACHCTBHE) HA MECTE B JII000€ BpeMs
Y JTOJDKEH UMETh BBICIINH MPHOPUTET (ZOMHUHHUPOBAHUE).
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17.14 CUCTEMBI YIIPABJIEHUS I'PEBHBIMU QJIEKTPUYECKHUMHA YCTAHOBKAMM

17.14.1 Cuctembl ynpasiieHHs 3JIeKTPO3HepreTuyeckoi ycranopkoii I'JY.

17.14.1.1 [Insa cucrem nuranust [ DY ¢ reHeparopamu, pabOTarOIIMMH apajlieiIbHO, JOJDKHA Mpey-
CMaTpUBaThCsl aBTOMATHU3MPOBAaHHASI CUCTEMA YIIPABJICHUs 3JIEKTPOCTaHLINEH, oOecneunBaronas aeKBar-
HOE T'€HEpHPOBAHHUE UIEKTPOIHEPIHMU B COOTBETCTBUHM € INOTPEOHOCTSAMH KOHKPETHBIX PEXHUMOB Pado-
161 ['DY, B TOM 49ncie mpu Xo/1e B MOpe ¥ MaHEBPHPOBAHWH. ABTOMAaTHYECKOE OTKIIOUEHHE TeHEPaTOPOB
M0 CUTHAIY IOCTaTOYHOCTH MJIM M30BITOUHOCTH MOIIHOCTH B PEKMME MaHEBPUPOBAaHUE HE JOMYCKAETCs.

17.14.1.2 B cny4yae cHmxeHus dacToTsl Ha mmuHax ['PII, meperpy3ku mo TOKy, WIM IEeperpyske U
peBepce MOIIHOCTH, IepelaBacMas Ha TPEOHYIO JJIEKTPHUUECKYI0 YCTaHOBKY MOIIHOCTH [JOJDKHA
ABTOMATHYECKH OTrpaHMUYUBaThCs (BO m30exxaHue odecrounBanus muH [PILI).

17.14.1.3 Ecau reaepatopsl paboTaiy mapajijieIbHO M OJMH W3 HUX OBII OTKITIOYECH CHCTEMOM 3aIllUTHI,
TO aBTOMAaTH3MPOBAHHAS CHUCTEMa YIPABIEHHUS JIIEKTPOCTAHIME JOKHA AaBTOMAaTHMYECKH CHHU3WTH
MOIIHOCTb IPEeOHOM 3JIEKTPUIECKON YCTaHOBKH C TEM, YTOOBI OCTAaBILIMECS TeHEPAaTOPbI ObIIM 3aIUILCHbBI
OT HENPHEMIIEMBIX INEPErpy30K U NPOROILKaIM Obl paboTaTh NPH IOMYCTUMBIX Harpyskax. OTO ke
TpeOOBaHNWE [OJDKHO OBITH NMPUMEHUMO K pPAa3JAeTUTENbHBIM aBTOMATHYECKHM BBIKIIOUATENSIM Ha
muHax ['PII.

17.14.1.4 CpabarbsiBaHEe aBTOMAaTHUYECKOTO pa3JIeNINTEILHOTO BhiKItouarens ImwmH [PI He momkHO
NPUBOJNTE K HEUCIIPABHOCTH B cucteme. [Ipu 3ToM He TpeOyeTcs, 4ToOBl cucTeMa yIpaBiIeHHs 3JIEKTPO-
CTaHIMEN 0CTaBalach B aBTOMAaTHYECKOM PEKUME, €CIIH CHCTEMa IMHTaHUs pa3felicHa.

Jlro6as moTeps aBTOMaTH4YeCKUX (PYHKIIMI CHCTEMBI YIIPaBIeHHS JODKHA IPUBOANTE K cpabaThIBaHUIO
AIIC.

17.14.1.5 Cucrema ympaBieHUsl 3JEKTPOCTaHIUEH AODKHA obecrmeunBaTh mepenadyy HHGOpMaLUH
B COJl o TekymieMm 3Ha4€HHM MOTPEOIseMO OT TeHepaTOpOB AKTUBHOM MOIIHOCTH AJsl OrpaHUYeHUs
MOIIHOCTH, peKynepupyeMoil B EQDV u onpeneneHns nopora BKIIOYEHUST PE3UCTOPOB TOPMOKEHHUS.

17.14.1.6 Cuctema yripaBiIeHUsI JICKTPOCTAHIINEH JTOJDKHA obecrieunBarh nepenady uHpopmarmn B COJ]
0 TEKyILeM 3HAUYCHUH PEAKTHBHON MOIIHOCTH, TCHEPUPYEMOW B CETh 3rieKTporoTpedurensamu EDDY.

17.14.2 Pacniosioskenne nocToB ynpapiaeHusi I'JY.

17.14.2.1 Ilocter ynpasneHus ['DY moryr ObITH pacmoioxeHbl B Jr000M yIOOHOM MecTe, B
COOTBETCTBHM C HAa3HAYEHUEM CyIHA.

Ecnmu mpemycMarpuBaroTcsl TIOCTHI YIPABICHNS BHE MAlIMHHOTO TTOMEIIEHHS, T. €. Ha MOCTHKE, WIIH
JIPYTUX MECTax, TO JOJDKHBI TaKKe MpelyCMaTpUBaThCsS MOCTHI YIPABICHHUS B MAIIMHHOM TTOMEIECHUH,
uinu B LITV.

17.14.2.2 MecTHBIH TOCT YHpPaBIEHHS SBISETCS AOMHHHMPYIOLUIMM M JOJDKEH pacloyiarateCsi B
HETIOCPEACTBCHHOW ONM30CTH OT HPUBOAA, WM IOIYyNPOBOJHHMKOBBIX NpeoOpasoBareneil. V3meHeHus
pexumoB DY, 3amaBaeMple ¢ DTOTO IOCTa JOJDKHBI WHAWIIMPOBATHCS CHCTEMOM, IOKA3BIBAIOIICH
3aJaHHYIO ¥ BBITIOJHEHHYIO KOMaH/IbI.

17.14.2.3 Tlpu HaIM4YMKM HECKOJILKUX MOCTOB YIPABJICHUS JOJDKEH OBITh MPEITyCMOTPEH IepeKIova-
TeNb IOCTOB, PAcCHOJOXEHHBIH B MOMENIEHWH JOMHUHHUPYIOIIErO MOCTa yHpaBieHHs. Takol Nepexiro-
JaTenb JOJKEH 00ecrednBaTh BKIIIOYEHHUE JII000Tr0, HO TOJIBKO OIHOIO MOCTa YIpPaBiIeHHUs (LEeHTPaJIbHBII
U OOPTOBBIE MOCTHI HA XOZOBOM MOCTHKE PacCMaTpHBAaOTCs, KaK OJUH IIOCT).

17.14.2.4 Kaxxaplii IOCT ynpaBieHHs 10JbKEH ObITh 000pPYIOBaH YCTPOWCTBOM aBapHiiHONW OCTaHOBKH
I'D]1, He3aBUCHMBIM OT CHUCTEMBI YIPABJICHHUS U aKTUBHBIM (BKJIIOYEHHBIM) TIOCTOM YNpPaBICHUSI.

17.14.3 I'naBHbIH U MECTHBI MOCTHI YNIPABJICHUS.

17.14.3.1 [IomKHBI TIpeayCcMaTpuBaThCSA, KaKk MHHHMYM, JIBa HE3aBHCHUMBIX APYT OT Apyra IOCTa
ynpasieHus ['DY — r1aBHBII TOCT U MECTHBIHM MOCT yNpaBIeHUs.

17.14.3.2 B cnyuyae noBpexJeHHsI, HEUCIIPABHOCTH, WM MOTEPU MUTAHUS CHUCTEMBl YIPaBIEHHUS Ha
IJIaBHOM MOCTY JOJDKHO OBITH NMPEIyCMOTPEHO yIpaBlieHHe npeodpaszoBaTesiMu DY ¢ MecTHOro mocra
YIPaBICHHUS.
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17.14.3.3 Cucremsbl ynpaBieHHS Ha MOCTHKE JIOJKHBI OBITH BBITIOJHEHBI TaKUM OOpa3oM, YTOOBI
CHCTEMa YIIPaBJIECHHUs pa3BOPOTOM (M3MEHEHHEM a3uMyTa ynopa) ACHCTBOBAJIa HE3aBHUCUMO OT CHCTEMBI
yIpaBJeHHS 9acTOTOW BpameHus u peepcoM ['DJ] rpeOHOI 31eKTpHIecKO yCTaHOBKH.

17.14.3.4 CpabarpiBanue AIIC mo BceMm mapaMeTpaM IpeOHON 3JIEKTPUYECKOH YCTaHOBKH JOJIKHEI
KBUTHPOBaTbCS Ha MECTHOM MOCTy ympasieHus. [IpeaynpeanTenbHble CUTHANBI, KOTOPBIE HE TPeOyIoT
CPOYHOIO MOCIEAYIOUIET0 BMEIIATENbCTBA IEPCOHANA, MOTYT KBHUTHUPOBAaTbCA Ha IJIaBHOM IIOCTY
ynpaBiieHHs (Ha XOZOBOM MOCTHKE), C 00s3aTe/IbHBIM IIOCIIEAYIOIIM KBUTUPOBAHUEM Ha MECTHOM IIOCTY.

17.14.3.5 TloBropHbIi cTapT (Imyck) ['DY nomkeH ObITh BO3MOXKEH ¢ 000MX TIOCTOB YIIPaBICHHUS (MECTHOTO
M TJIaBHOTO), B 3aBMCHUMOCTH OT TOrO, Kakoil mocT Obul 3apaHee BbiOpaH. [locnme oGecroumsanms I'PLI]
TIOBTOPHBIH 3aIlyCK TPeOHON yCTaHOBKH JIOJKEH OBITh BO3MOXKEH C IJIABHOTO TOCTa YIPABICHUSL.

17.14.3.6 Ecnu ynpaBineHue co OIUTa WIK C TyabTa TPEeOHOH 3IEKTPHUYECKON YCTaHOBKHU
OCYIIECTBISIETCS C MPUMEHEHUEM JJIEKTPUYECKOTO, MHEBMATUYECKOTO WM THAPABIMYECKOIO IMPHUBOJA,
TO BBIXOJ M3 CTPOS 3TOTO MPHUBOJA HE JIOJDKEH COTPOBOXKIATHCSA OTKIIOYEHHUEM TPeOHON AIIEKTpHUIEeCKON
YCTaHOBKH, a KaXJbIi M3 MOCTOB Ha IIWTE WJIH IyJIbTe JODKEH OBITh HEMEIJIEHHO TOTOB K JEWCTBHUIO
BPYYHYIO.

17.14.3.7 JonyckaeTcs NpUMEHEHHUE MEXaHUYECKH CBSI3aHHBIX MTOCTOB, YCTAaHOBJICHHBIX B XOJOBOM
pyOke (Ha MOCTHKE), U1 CHHXPOHHOH MX PabOTHI.

17.14.3.8 Cucrema AHUCTaHIIMOHHOTO YMPABIEHUS TPEOHOM 3NEKTPHUECKOW YCTAHOBKOHM JIOJIKHA
UMETh TaKyl0 KOHCTPYKIHIO, YTOOBI HE TpeOoBaloch BBIACPKKH BPEMEHH CO CTOPOHBI TEPCOHAja MpH
MEPEKIaIke PYKOSATKU YIPABIEHUS HA MOCTY YIIPABICHMUSL.

17.14.3.9 Cucrema ympaBieHHS TPEOHON IIEKTPUYSCKON YCTaHOBKOM MODKHA WMETh OJIOKHPOBKY,
MCKJTFOYAIOMIYI0 BO3MOJKHOCTh TPWBEACHUS B JCHCTBHE YCTAHOBKH NPY BKJIIOYEHHBIX BAJIOTIOBOPOTHBIX
YCTPOMCTBaX.

17.14.3.10 Kaxnaplii mocT ymnpaBieHUS [TOJKEH HMETh CBETOBYIO CUTHAJIM3ALMIO O HaJIUYUU
HanpsDKEHNS B LIETIN YIPABICHMUS.

17.14.4 U3mepuTeibHOE, HHAUIUPYIOLIEee U KOHTPOJIUPYIOllee 000py10BaHUE.

17.14.4.1 HeucnpaBHOCTH B CHCTEMAaxX M3MEPCHHUS, KOHTPOJS W WHAWKAITUN HE JTOJDKHBI IPUBOIUTH K
HEHUCIIPAaBHOCTAM B cHcTeMe ympaBieHus 1DV, Hanmpumep, HEHCIPABHOCTH aTyUKa JEHCTBUTEIHHOMN
BEJIMYUHB! (YacTOTHI BpAIEHUS) WIM AATYMKA BEIMYUHBI OMOPHOIO CHTHAlla 4acTOThl BpalllEHUs, He
JOJDKHBI IPUBOIUTH K YPE3MEPHOMY YBEIMYECHHUIO YaCTOTHI BpallleHHsl TPeOHOT0 BUHTA.

17.14.4.2 Ha MecTHOM (IOMHHHPYIOIIEM) TIOCTY YIIPaBICHHS TOJKHBI OBITH MPEIyCMOTPCHBI:

.1 ammepMeTpsI U1 KaX 10 JTMHUY TUTaHUS KaXKIOTO CHIIOBOTO KOMITOHEHTA YCTAaHOBKH (TOK cTaTopa
Ka)X10i OOMOTKH U T. I1.), & TAK)KE B IIETIH BO30YXIEHHS (IUIsI CUCTEM C PETYIUPYEMbIM BO30YKICHUEM);

.2 BOJIETMETPHI JUIs KaXK10H JIMHUYM MUTAHUS KaXI0T0 CUIIOBOTO KOMIIOHEHTA YCTaHOBKH, a TaKXkKe JUIs
MUTaHUS CUCTEMBI BO3OYKICHUS (AJIS1 CUCTEM C PEryIHpYyeMBIM BO30YyXKICHHEM);

.3 MHAMKATOp YacTOTHI BPAIIEHUs KaXI0ro rpeOHOro Baja;

.4 mHIUKATOp «DNMEKTPOCTAHIHS TOTOBa K pabote DYy

.5 uHANKATOp «DIEKTPOCTAHIIUS HE TOTOBa K pabore 'DVYy;

.6 unaukarop «Orpannyenue morrHoctu ['DY» (0T KoHBepTEpa);

.7 unpukarop «Ynpasiernue u3 HITV»;

.8 nnIUKaTOp «YIpaBileHUE C XOJOBOTO MOCTHKAY;

9 naIMKaTOp «YIpaBIeHUE C MECTHOTO MOCTA YNPABICHU.

17.14.4.3 Ha maBHOM nocTy ymnpaBieHHs (Ha XOZOBOM MOCTHKE) JOJDKHBI OBITH MPELyCMOTPEHBI:

.1 MHAMKATOPHI YaCTOTHI BPAILEHUS Ka’KAO0To TpeOHOTo Baa;

.2 IpuOOPHI U3MEPEHHsI MOLITHOCTU Ka)KAOTO BaJa;

.3 uHANKATOP «DJEKTPOCTAHIINS TOTOBA K BKIIOYCHUIO» (JIOTIOJHUTEIBHBIX T€HEPAaTOPOR);

4 mHANKATOp «DJIEKTPOCTAHIIMS TOTOBAa K padore I DVy;

.5 uHAMKaTOp «DJEKTPOCTAHLMS HE TOToBa K pabdote [DVY»;

.6 unaukarop «OrpannyeHue MoutHocTu ['OVYy;

/7 unnukarop «TpeOyeTcs CHU3UTH MOILIHOCTB», — €CIM HE BKJIIOYCHA CHCTEMa aBTOMAaTHYECKOIO
yIpaBJIeHUs, WIN BKIIOYeHA KHOMKa «override» (0OTMeHa aBTOMaTHYECKOTO YIPABJICHUS CTaHIUEH);
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.8 unaukarop «Ynpasnenue u3 LITY»;

.9 uHIUKATOp «YNpaBJIEHUE C XOJIOBOTO MOCTHKAY;

.10 wHIUKATOp «YIpaBICHUE C MECTHOTO TIOCTaY;

.11 uHaUKaIMs reHeparopoB, padoratonmx Ha DY,

.12 nHAMKaTOp MOIIHOCTH, OCTarolUIelcsa B pe3epBe (pEKOMEHIyeTCs).

17.14.4.4 Ecnu niperycCMOTPEHO Ba MM OoJiee TIOCTOB YIPABJICHUS IS U3MEHEHUSI CKOPOCTH H yIiia
pa3Bopora sonacreit BPI, To Ha Ka)XIOM U3 3TUX MOCTOB JOJDKHBI OBITH MPEIYCMOTPEHBI HHINKATOPHI,
Kak M3MEHEHHUs CKOPOCTH, TaK W ymiia pa3Bopora jonacteit BPIII.

17.14.4.5 Ha nocry ynpasnenus B L{ITY 10/KHBI OBITH IPEyCMOTPEHBI:

.1 MHIUKATOPHI YaCTOTHI BPAIICHUS KaXOr0 TPeOHOTO BaJia;

.2 IpuOOPHI U3MEPEHHSI MOIITHOCTH KaXKJIOTO BaJia;

.3 uHIUKATOp «DIMEKTPOCTAHIHS TOTOBA K BKIIFOUEHHIOY» (JOTIOIIHUTENHHBIX T€HEPATOPOB);

4 mHIUKATOp «DIMEKTPOCTAHIMS TOToBa K pabore DYy

.5 uHANKATOp «DNEKTPOCTAHIIMNS HE TOTOBa K pabore 'DVYy;

.6 unaukarop «OrpannyeHne MoutHocTu ['OVYy;

.7 uHgukarop «Tpedyercss CHHU3WTH MOIIHOCTB», €CIM HE BKIIOYEHA CHCTEMa aBTOMAaTHYECKOTO
yIpaBJIeHUS, WIN BKIIOYeHA KHOMKA «override» (0OTMeHa aBTOMaTHYECKOTO YIPABJICHUS CTaHIUEH);

.8 unaukarop «Ynpasnenue u3 L{ITY»;

9 unauKaTop «YmpaBlieHHE ¢ MECTHOTO MOCTay;

.10 naauKarop «YmpaBJieHHE C XOJ0BOTO MOCTHKaY,

.11 uaaMKaIuMsa TeHeparopoB, padoraromux Ha DY,

Ilepeuens koHTpOIHpYeMBIX mapameTpoB cuctemoil AIIC ykasan B Tabm. 17.14.4.5-1 u 17.14.4.5-2.

17.14.5 OTka30ycTOHYUBOCTHL CUCTeM yrnpasJjenus Y.

17.14.5.1 Cucremsl ynpasieHus DY ¢ NpUMEHEHHEM MPOLECCOPOB JOIKHBI COOTBETCTBOBATh
TpeOoBaHusAM pazn. 7 dact XV «ABTOMaTH3AIH».

17.14.5.2 TloTepst MUTaHUS WX HEHCIPABHOCTH JIFOOBIX IPYTHUX CHCTEM YIIPABICHHS M KOHTPOJS HE
JIOJDKHBI TIPUBOJAWTE K TOTEpe XoJa W ympasieHus ['DY, ympaBiseMocTH CyAHA WM a3uMyTalbHOTO
MIPUBO/IA.

17.14.5.3 I'peOHas anexTpUUecKas yCTAaHOBKA, a3MMYTaJbHbIC MPHBOIBI U MX CHCTEMBI YIPaBICHUS
JTIOTDKHBI UMETh cucteMy camokoHTpousist U ATIC mist OpIcTporo 0OHApyKEHUS HEUCIPaBHOCTEH.

17.14.5.4 BoNBIIMHCTBO BO3MOXKHBIX HEHCIPABHOCTEH, TaKMX KaK IOTEps] ITUTAHUSA, OOPBIB WJIH
KOPOTKO€ 3aMBIKaHHE B KaOeJsX W MPOBOAAX, JOJDKHBI IPHUBOAWTH K HAaMEHEE KPUTHUYECKOMY M3 BCEX
BO3MOXKHBIX HOBBIX COCTOSTHUH CyaHA (BBIXOA U3 CTPOS B OE30TMACHYIO CTOPOHY).

17.14.6 Ilutanue cuctem ynpasinenus ['OV.

17.14.6.1 Iluranue cucrembl nuctaHnuoHHOTO yrnpasieHus (CHY) DY momkHO ocyIecTBIAThECS B
coorBeTcTBUU ¢ 3.1.2 yactu XV «ABTOMaTHA3aALIMS.

17.14.6.2 YctpoiicTBa (Ookn) yrpaBieHus Wi KOHTposuiepbl kaxmoro ['DJ] wmm TIITY momkHBEI
MOJIy4aTh MUTAHKE MO OTACIHHBIM IeNsiM. HencrpaBHOCTE B 1ETIH TUTAHUS OJHOTO M3 TAKUX YCTPOUCTB
YIpaBJICHUS HE JOJDKHA MPUBOAUTH K MOTEPE MUTAHUSI OCTABIIUXCS B pabOTE YCTPOMCTB.
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Tabnuna 17.14.4.5-1

IepeyeHb KOHTpoOJIUPYeMbIX MapaMeTpoB 'Y ¢ rpedHbIMH 3J1eKTpHYeckHMH aApurareasivu (I'J/]) nepeMeHHOro TOKa: CHHXPOHHBIMH,
€ NOCTOSIHHBIM BO30Y:KIeHHEeM U ACHHXPOHHBIMH

KonTponupyemsrii IIpenensHoe 3HaYeHHE MectHbIit AIIC, CHmxenne | ABToMa- Ty
napameTp MaKC/MHUH M3MEPUTEIBHBIN qucruiel | Harpysku | Thdeckuit | (MOCTHK),
pubop B LITY Cron OAIIC
o1
Cucrema cMa3ku HEHCIIPaBHOCTh HM3MEPUTENBHOE X X X x
CTEeKJIO
TemmnepaTypa NOAUIMIHUKOB Makc. TEepMOMETP X X
Temneparypa 0OMOTOK cTaTopa MaxKc. X X X
ToxocheMHBIE KoNbLA (CHHXpOHHBIH ['I]1) HEHCIPaBHOCTh CMOTpOBOH JIIOK X X
(dmeKxTpuyecKas Jyra)
CucreMa OXJIaXIEHHS BOZBI/BO3LyXa HEHCIIPaBHOCTh X X
TemmepaTypa OXJIaXKJalOIIEr0 BO3AyXa Ha Maxkc. TEepMOMETp X x
BXOZIE
OxJaxaronas xKuaKkocTh yTedka X X
Yacrora BpamieHus Makc. X X X
PerynupoBanue HanpsbkeHUs (CHHXPOHHBIH BBIXOJ] U3 CTPOS X X X
1)
ComnpoTHBICHHE H30IALNUU CTaTOpa U MHH. X X
¢dunepa nutaHus
ConpoTUBIEHHE H3O0JSAIUU CHCTEMBI MHH. X X
B030yxaeHus, punepa (cuaxpoHHbIi ['I]1)
Tpanchopmaropbl:
Temmeparypa 0OMOTOK Maxkc. X X X
Oxuaxkgaromas XKUAKOCTh yTeuka X X
CucreMa OXIaXXICHUSL HEHCIIPaBHOCTh X X
ITpeodpa3zoBaren:
IMuraromas ceth HEHCIIPaBHOCTH X IyCcK X
Cucrema oXnaxxaeHHs HEHUCIPABHOCTh X X X
Temneparypa CHIOBBIX CEKLUH Makc. X Makc. 1 X Makc.2 X
IMoTok oxmamuTens MHH. X X
Oxaxkgaromas XKUAKOCTh yTeuka X X
IpenBapurenbHbIiA CUrHAT X
ABapus, BBIXOJ| U3 CTPOs X X X
JlaTunk CKOpPOCTH M IOJIOXKEHUS poTOpa HEHCIIPABHOCTh X X
(cuaxporHsi I'D]])
ABapuiinsblii cron (KoHBepTep OTKIIOUCH) X X X
IpenoxpaHuTens MOIYHPOBOJHUKA HEHCIIPaBHOCTh X X X
TemmepaTypa HOJIyIpPOBOIHUKA Makc. X CHUDKEHHE X
MOMEHTa
HamnpsixeHue (3B€HO MOCTOSHHOTO TOKa) Makxc X X X
Tox (3BEHO IOCTOSIHHOTO TOKa) Makc. X X X
Tox Ha BBIXOIE KOHBEpTEpa Maxkc. X X X
Cetrp nutanus DY, cyroBasi 3JeKkTpu-
yeckasi cMcTeMa:
(I)l/lJ'lep FapMOHHUYCECKUX COCTABJIAIOLIUX aBapus, MOBPEKIACHUEC X X
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IlepeueHb KOHTpPOHMpYeMbIX napaMeTpoB 'Y ¢ ')l nMoCcTOSTHHOTO TOKA

Tabnuna 17.14.4.5-2

KouTtponupyemsrit IIpenensHoe 3HaYeHHE MectHblit AIIC, CHwxkenue | ABromaru- Iy
napameTp MaKc./MHUH. HM3MEPHUTENbHBIN IHMCIUIeH | Harpysku yeckuil | (MOCTHK),
npudop B LY cTon OAIIC
I1:
Cucrema cMa3ku HEUCIPAaBHOCTh U3MEpHTENHHOE X X X X
CTEKIIO
Temmeparypa NOJIIMITHIKOB Maxkc. TepMOMETp X X
Temmeparypa IIaBHBIX MIOIIOCOB Maxkc. X X X
TemmepaTypa JOHONHUTENBHBIX IIOIIOCOB Makc. X X X
MIH KOMIIEHCALIHOHHBIX 0OMOTOK
CucreMa OXJaKJICHUS BOABI/BO3IyXa HEHCIPaBHOCTh X X
TemmepaTypa OXJIa)kIalOIIEr0 BO3JyXa Ha Makc. TEepMOMETP X X
BXOJIE
OxJtaxkaromas XKUIKOCTh VYr1euka X X
YacroTa BpamieHus Makc. X X X
Konnexrop/merku HEHCIIPaBHOCTh CMOTpOBOII JIIOK X x
(3neKTpuyecKas Jryra)
Toxk sixopst Makc. X X X
CO]'IpOTl/[BJ'ICHl/le U30JIAUMN LEIN SIKOpSA U MUH. X X
¢dunepa nuTaHUSA (3aMbIKaHHE Ha KOPIL.)
Tpauncdopmaropb:
Temmeparypa 0OMOTOK Makc. X X X
OxJaxaronas xKuaKkocTh yTedka X X
CucreMa OXJIaXIEeHUs HEUCIPAaBHOCTh X X
IIpeobpa3zoBaresn:
IMuratomas ceth HEHCIIPaBHOCTh X TIOBTOPHBIH X
IyCK
CucreMa OXJIaXIEeHUS HEUCIIPaBHOCTh X X X
TemmepaTypa CHIOBBIX CEKLIHH Makc. X Makc. 1 X Makc.2 X
Iortok oxnagurens (MpsAMoe OXJIaXKIACHUE) MHUH. X X
OxJakJaromas XKUaIKoCTh yTeuka X X
IIpenBapuTenbHbIiA CUTHAT X
ABapusi, BEIXOZ U3 CTPOSI X X X
JlaTuuK CKOPOCTH BPAIICHUS SIKOPS HEHCIIPaBHOCTh X X
Aapuiinblii cron (KoHBepTep OTKIIIOYEH) X X X
IMpenoxpanuTens MOIYIPOBOJHUKA HEUCIPaBHOCTh X X X
Cerp nutanus I'IY, cynoBas 3jeKkTpu-
yeckasi cHCTeMa:
OuIbTp rapMOHUYECKUX COCTABIIAIONINX aBapusl, MOBPEXKICHNE X X

17.15.1 O6mme TpedoBaHusl.

17.15 QJIEKTPUYECKUE MY®ThI

17.15.1.1 Onekrpudeckue My(THl JOJKHBI UIMETh KOHCTPYKLHIO, JTOMTYCKAIOIIYI0 TEMOHTaX MY(THI
0e3 pa30opKH MPUBOIHOTO IBUTATENS HITH PEAyKTOpa. DIIEKTpHIecKre My(pThI TOMKHBI OBITH CKOHCTPYH-
pOBaHBI M PACIIONIOKEHBI TaKMM 00pa3oM, YToObBl K HMM OBIT OOECIeYeH CBOOOMHBINA MOCTYIl JUIS
00CITy>KMBaHUsl, 3aMEHbI IIETOK U M3MEPEHHs BO3IYLIHOTO 3a30pa 0e3 JeMOHTaXka MY(TEHL.

17.15.1.2 Koprryca 1 HOANUITHUKOBBIC IIATHI JOJKHBI U3TOTOBJISITECS U3 CTAIU WM PAaBHOIIEHHOTO TI0
nmpoyHocTH MaTtepuana (cM. Takxke 10.1.1).

17.15.1.3 Bpamatomuecst gactu My(PT, a Takke X OOMOTKH JOJDKHBI OBITH CKOHCTPYHPOBAHBI H
3aKper-JIeHbl TAKUM 00pa3oM, 4TOOBI B Cilydae BHE3aITHOM OCTaHOBKHM OHU HE MOJYYWIIN TOBPEKICHHH.
Onexrpuueckre My(QTbl HE IOJDKHBI CO3/1aBaTh OCEBBIX ycuiaui. CTeneHb OalaHCUPOBKH MY(T TOJKHA
otBevars TpeboBanusM 4.1.2 gactu [X «MexaHU3MBD».

17.15.1.4 MaxkcumanbHBIE MOMEHT B pekuMe (hopcHpOBKH BO30YXKAECHHS HE JOJDKEH IPEBBINIATH
JIBYKPAaTHOTO HOMHHAJIHHOTO MOMEHTa MY(THI.
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TpeOGoBaHus HACTOSAIIEH IMIaBbl PACIPOCTPAHSIOTCS TaKXKe Ha 3JICKTPUYECKHE MY(ThI, yCTaHABIUBae-
MBbI€ B APYTHX CHCTEMaX.

17.15.2 3amuTa u 0J10KHPOBKA.

Cucrema coeauHeHuss My(QThsl oJbKHAa OBITH pa3paboTaHa TakuM 00pa3oM WM NPUMEHEHa Takas
OJIOKMpPOBKA, YTOOBI MCKIIIOYANIACh BOSMOKHOCTD IOJAYM BO30YXIeHUS HAa My(QTy BO BpeMs IycKa HIU
peBepca IIIaBHOTO JBUTaTels.

Ilpu paboTe HECKONBKHMX TPHUBONHBIX IBUrarejled Ha OOLIyl0 mepenady IO/DKHA NPHUMEHSTHCS
ONOKMPOBKA B CXeMe BO30YXKIEHHS DIICKTPHUSCKUX MY(T, UCKIIOYAIONIas OJHOBPEMEHHOE BKIIFOYCHUE
MPUBOJHBIX JIBUTATEJICH, BPAIAIOIIUXCS B IPOTUBOIOJIOKHBIX HAIPaBICHUSX.

17.15.3 Bo30yxneHne 3jeKTPUYECKHX MY(T.

OOMOTKH BO3OY)KICHUS 3MEKTPUUECKUX MY(DT JOIKHBI OBITH 3alMIICHBI OT NEPEHANPSIKEHHUS.

B nenu Bo30y>KAEHUS JIEKTPUUECKUX MY(DT ZOJKHBI OBITH YCTAaHOBIICHBI:

.1 IByXMOJIOCHBIA BBIKJIFOUATEb;

.2 YCTPOHCTBO TallleHNsi MArHUTHOTO TIOJIS;

.3 3ammTa OT KOPOTKOTO 3aMBIKaHHSL.
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18 JONMOJIHUTEJIBHBIE TPEBOBAHUA K JIEKTPUYECKOMY
OBOPYJAOBAHHNIO HA HAITPS’)KEHUE BBILIE 1000 B /10 15 KB

18.1 OBIIME IMOJIOXKEHUA

18.1.1 Hacrosmme TpeboBaHUS NMPUMEHUMBI K Tpex(a3HBIM CHCTEMaM IEPEMEHHOTO TOKa C HOMH-
HaJIbHBIM HaIlpsDKEHHEM, MpeBblmaonmM 1 kB, rie moa HOMHUHAJIBHBIM HaIpsDKEHHEM ITOHMMAaeTCs
HanpspKeHHE MEXIy (a3aMu.

Ecim B HacTosimieM pasnene He yKa3aHO WHOE, TpeOOBaHUS K KOHCTPYKIMU M YCTAHOBKE ISt
HU3KOBOJIETHOTO AJIeKTprudeckoro obopynoBanus (mo 1000 B), nzmokeHHsie B HacTosmel yactu [Ipasu,
MPUMEHUMBI TaKXe M JUISI BEICOKOBOJIBTHOTO JJIEKTPUIECKOTO 000pYyITOBaHMS.

18.1.2 Dnexrpuueckoe obopynoBanue Ha HanpspkeHue Boiie 1000 B He 70KHO yCTaHABIMBATLCS B TE
)Ke Koprryca (00O0JIOYKM), TJe YCTAHOBJICHO HH3KOBOJIETHOE OOOpyAOBaHWE, €CIH He 00ecledyeHo
COOTBETCTBYIOIIIEE pa3/ielieHIe WA He TPUHSATHI COOTBETCTBYIOIINE MEPHI, 00eCIIeunBaroIire 6e30MacHbIi
JOCTYT JUIA OOCITY>KHBaHUS HU3KOBOJIBTHOTO O0OPYTOBAHWSL.

18.1.3 U3onsmmoHHBIE MaTepHaibl, MPUMEHSIEMBIC OIS DJEKTPHUUYECKOTO OOOPYHIOBaHUS, TOJDKHBEI
o0OecnieynBaTh BO BpeMs JKCIUTyaTallid YCTAHOBKU compoTuBieHue wuzomsamuu 1500 Om Ha 1 B
HOMHUHAJILHOTO HANpsDKEHUs, HO He MeHee 2 MOw.

18.1.4 JIns KOHTpONS COCTOSHHUS W3OJSAIHMH JOJDKHBI HCIIOJNB30BAaThCS CHUCTEMBI MO(GUAEPHOTO
KOHTPOJIS M30JSIMA. Takue cucTeMbl JOIDKHBI YKa3bIBaTh HANpaBIEHHE HA yYaCTOK C MOBPEKICHHEM U
UMETh CBETOBYIO M 3BYKOBYIO CHTHAJIH3AIMIO TMPU CHUKEHHH KOHTPOJIHMPYEMOM BEIMYMHBI HIKE
ycTaHOBJIeHHOTO mpenena. CucteMbl MOQUICPHOrO KOHTPOJISE PEKOMEHIYETCsS JOTMOJIHATh EPEHOCHBIMU
YCTPONUCTBAMHU MOMCKA MECTA MOBPEXKICHUS U3OJISILIUU.

18.1.5 VY Bxoza B cneliMabHbIE 3JEKTPUUECKUE TOMELICHUS JOIKHBI HAXOOUTHCS IPEI0CTEPEratoIiue
HAIMCH, YKa3bIBAIOIINE BEIMUNHY HanpspkeHus. Kopryca 31eKTpiudeckoro o0opyIoBaHHs, YCTAHOBICH-
HOTO BHE CIIEHHAJBHBIX JJIEKTPUYECKUX IOMELICHHH, JODKHBI CHaOXaTbcid MpPeaoCTeperaronuMu
HAJIUCSIMU, YKa3bIBAIOIIUMH BETUYHHY HATPSKECHUS.

18.2 MPOEKTUPOBAHUE CUCTEMbI

18.2.1 CucreMsl pacnpeneneHus.

18.2.1.1 /151 BBICOKOBOJIBTHBIX YCTAHOBOK ITEPEMEHHOTO TPpeX(a3HOTO TOKa JIOITyCKaeTCsl IPUMEHEHHE
CHEIYIOUIMX CUCTEM PaCIpEleiICHUs] SJICKTPUUECKON SHEPTUU:

TPEXIPOBOTHON M30JIUPOBAHHON CUCTEMBI;

TPEXIIPOBOJIHON CUCTEMBI C HEHUTpablOo, COEJUHEHHON C KOPIyCOM 4Yepe3 BBICOKOOMHBIA PE3UCTOP
WJIN PEaKTop;

YEeTBHIPEXITPOBOAHON CUCTEMBI C TIIYXO 3a3€MJICHHOM HEUTPaJbIO.

18.2.1.2 Kondwurypanus cetn ans odecriedeHrs 6ecriepeOoHHOCTH MTUTAHUS.

Koncrpyxkuus I'PII nomxkHa npemxycMaTpuBaTh BOBMOXKHOCTD €T0 pa3jielieHus, Kak MUHUMYM, Ha JIBE
HE3aBUCUMBIX TOJIOBHHBI CEKIIUHA MOCPEICTBOM MEKCEKIIMOHHOTO aBTOMATUYECKOTO BBIKIIOYATEIS WIIH
Pa3beAUHUTETIS.

K xaxmoii momoBrHe CeKUWi MTOHKEeH OBITh MOJKIIOUEH, KaK MUHIUMYM, OJIUH TE€HEepaTop.

Ecmm mpenycmarpuBaroTcst aBa HeszaBucuMBIX [ PIL, coemumaseMbix Mexay co0oif KaOelbHBIMHU
MepeMbIYKaMH, TO aBTOMAaTHYECKHE BBIKITIOUATEIH TOJIKHBI ObITh MPEeTyCMOTPEHBI Ha 00ENX €€ CTOpOHAX.
Bce nyOnupoBaHHBIE 3EKTpUYECKHUE MPUBOIBI JOJDKHBI TIONTydYaTh nuTanue ot pasnuuneix ['PL wnn ero
pa3lIeNeHHbIX CEKIIUM.

18.2.1.3 Cucrtembl ¢ 3a3eMJICHHOW HEUTpaJIbIO.
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18.2.1.3.1 HyneBble TOYKHM TEHEPaTOPOB, BKIIOUAEMBIX Ha TMapallielIbHYyH paboTy, IoITycKaeTcs
MOJKJII0YaTh Ha OOIIYI0 IMWHY Tepell 3a3eMIISIONINM PE3UCTOPOM WIIH PEAKTOPOM, YCTAaHOBJICHHBIM B
pacmpeneInTeIbHOM [IIUTE WIH HETIOCPEICTBEHHO y T€HEPaTOPOB.

18.2.1.3.2 B ciy4ae 3aMpIKaHHs Ha KOPIYC TOK YTEUKH HE JTOJDKEH MPEBbINIaTh HOMUHAIBHOTO TOKa
HanOOJBLIETO TeHepaTopa Wik CyMMAapHOTO HOMHHAIBHOTO TOKa cooTBeTcTBytomed cexiuu ['PLL u He
JTIOJDKEH OBITh MEHBIITUM, YeM TPEXKPaTHBIH MUHUMAIIBHBIA TOK, TPEOYEeMBbIi i CpaOdaThIBaHUS 3aIlUTHI
OT 3aMbIKaHHs Ha KOPITYC.

18.2.1.3.3 JlomxHo OBITH 0OecrieueHo, 9To0bl, KaK MUHUMYM, OJfHa TOYKa 3a3€MJICHUS HelTpanu Oblia
BKJIFOUEHA, KOT/Ia CHCTEMa HAaXOMUTCS MO HaIpsDKEHHEM. DIEKTPUIECKoe 000pyaoBaHue, paboTaroliee B
CHUCTEMax C IJIyXO 3a3eMJIGHHOW HEHTpanblo MM C HEHTpajblo, COSIMHEHHOH C KOpPIyCOM Yepe3
BBICOKOOMHBIH PE3UCTOP WM PEaKTOp, JODKHO BBEIICPKUBATH 0€3 TOBPEXKICHHS TOKH OIHO(A3HOTO
3aMBIKaHHs Ha KOPITyC B TE€UCHHE BPEMEHH, HEOOXOJMMOTO Ul CpadaThIBaHUs YCTPOHCTBA 3alTUTHI.

18.2.1.4 OTxmrodueHne HEHTpay.

B HyneBoM mpoBOJE KakJOTO TeHepaTopa JIOJDKEeH OBITh MPEeayCMOTPEH pPa3beAMHUTENb, KOTOPBIM
MOYXHO OTKIIOYaTh HEWUTPalb OT 3a3€MJICHHUS JJIsl TPOHM3BOJCTBA 3aMEPOB COIMPOTHBIICHUS H3OJSAINH U
o0ciTy)XKMBaHUs TeHepaTopa.

18.2.1.5 CoenuHeHHE ¢ KOPITYCOM 3a3eMIISIONIECTO UMIICAAHCA.

18.2.1.5.1 Bce 3azemisieMble MMIENAHCHI (TTOMHBIE CONPOTHBIIEHHUS) HYJIEBBIX TOUYEK JOJKHBI OBITH
coeauHeHbI ¢ KopnycoM. CoeTuHEHUE JOHKHO OBITH BBIIOJIHEHO TAKUM 00pa3oM, 4TOObBI J00bIe HUPKY-
JUPYIOIINE TOKU 3a3eMIIIONIUX COSJAMHEHWI HEe BIWSUIM Ha Pajnoo0O0pyIOBaHUE, palapbl, a TAKKe Ha
[N BHYTPEHHEW CBS3M U CHCTEMBI YIIPABICHHS.

18.2.1.5.2 JlommyckaeTcs MPUCOCIUHEHNE BCEX PE3WCTOPOB WIIM PEAKTOPOB K OOIICH 3a3eMILSIOIICH
IIMHEe, KOTOpasd, M0 KpaiHel Mepe, B IByX MeCTax JIOJDKHA OBITh COeTUHEHA C KOPITyCOM.

18.2.1.6 Pa3ngenseMble CUCTEMEL.

18.2.1.6.1 B paznensembIx cucTeMax ¢ 3a3€MJIICHHON HEUTpajbl0 COCIMHEHUS HEHUTpalu C KOPILyCOM
JOJDKHBI OBITH TIPEXyCMOTPEHBI U KOKIOW pasaelieHHo# rpymsl cexruii I'PLIL.

18.2.2 Ctenenu 3amuThl 000J104eK.

18.2.2.1 O6ume TpedoBaHusl.

Kaxnas wacth 37eKTpo0OOpYIOBaHMS JODKHA HMETh 3alllUTHBIE OOOJOYKH, COOTBETCTBYIOIIHE
PacroJIOKEHUI0 3IEKTPOOOOPYIOBaHUS W BIMSHHUIO Ha HETO OKPYXKamIIWX ycioBuid. TpebGoBaHUs
crannapra MOK 60092-201 moryT paccMarpuBarhCcsi Kak MUHUMAJIbHbIC.

18.2.2.2 DnexTpudecKe MaIlTuHBI.

Crenenp 3amMThl 000JIOYCK IJICKTPUUCCKUX MAIMH JO/DKHA ObITh He Hibke, ueM [P23. Crenenn
3alIUTHl KOPOOOK BHIBOIOB MAIlIMH JOJDKHA OBITH HE HUXKe, yeM [P44.

s nBuratenel, yCTaHaBIUBAEMBIX B MOMEIICHHSX, TIOCTYITHBIX IS HEMOJTOTOBIIEHHOTO TIEpPCOHAA,
CTETIeHb 3alllUThl OOOIIOYKW JOIDKHA OBITh HE HIbke, dyeM [P4X i uckiroueHWs MPUKOCHOBEHUS K
TOKOHECYIIMM WJIM BPAMIAIOIIAMCS IE€TAIISIM.

18.2.2.3 Tpanchopmatopsl.

CreneHb 3aUIMTH 000I0YEK TPaHCHOPMATOPOB AOJDKHA OBITH HE HUXKE, yeM [P23.

Jus TpaHcdOpMaTOpOB, YCTaHABIMBAEMBIX B IOMEIIEHHSIX, JOCTYIHBIX I HEMOJATrOTOBIEHHOTO
MepCcoHaja, CTEIeHb 3alTUThl 000JIOUKH TOJDKHA OBITH HEe HIKe, yeM [P4X.

Ha Tpancdopmaropsl, He 3aKITIOYEHHBIE B 000JI0UKY, pacIpoCTpaHsioTcs TpedoBanus 18.7.1.

18.2.2.4 PacnpenenurenbHble yCTPOWCTBA, IIUTHI YIPABICHUS U KOHBEPTEPHI.

CreneHp 3alIUTHl METAJUTUYECKHX OOONIOUEK pacCHpeACTUTENFHBIX IIUTOB, IIMTOB YIIPaBJICHUS,
mKkagoB CTaTHUYECKHX mpeoOpa3zoBaTesiell TOoMKHA OBITh He HWKe, yeMm IP32. Jlna muToB,
YCTaHABIMBAEMBIX B TIOMEMICHUSAX, AOCTYNHBIX HEMOATOTOBIEHHOMY IEPCOHANy, CTEMEHb 3alluThI
000JI0YKH TOJDKHA TPEyCMaTpUBaThCs HEe HUKE, deMm [P4X.

18.2.3 U30aIuMOHHBIE PACCTOSTHHS.

18.2.3.1 M30aA11MOHHBIE PACCTOSHUS 1O BO3IYXY.
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N3011MOHHBIE PACCTOSIHUS 10 BO3IYXY MEXKAY YacTsAMH, HAXOMALIMMHCS TOJ HampsHKEHHEM C
Pa3HBIMH TOTEHIUAIAMH, WM MEXIy YacTSAMHU IO HANpsDKCHWEM M 3a3€MIICHHBIMH METaJUTHYeCKUMU
YacTAMH, WM HApY)KHBIM KOXKYXOM, JTOJDKHBI OBITh HE MEHEe yKa3aHHBIX B Ta0m. 18.2.3.1.

Tabnuma 18.2.3.1

Homunanenoe Hanpsikenue, kB MuHMMaNbHBIE PACCTOSHUS MO BO3YXY, MM
3(3.3) 55
6 (6,6) 75
10 (11) 120
15 160

MuHNMaTBHBIE PACCTOSIHAA ISl IPOMEKYTOYHBIX 3HAUEHUH pabovYnX HANPSIKEHUH BHIOMPAIOTCS, KaK
JUTSL CIIETYIOIIET0, OONBIIEr0 3HAaYEHUS! CTaHAAPTHOTO HAIPSKEHMSL.

Ilpu BbIOOpE MEHBIIMX PACCTOSHUI MOJDKHBI OBITH IMPENYCMOTPEHBI CIELUAIbHBIE HMITYIbCHBIC
BBICOKOBOJIBTHBIE HCIIBITAHHSI, TIOATBEPIKIAIONINE AOIYCTUMOCTh TAKOTO BBIOODA.

18.2.3.2 N3omannoHHbBIE PacCTOSHUS TI0 MaTepray.

N3ona1moHHbIe paccTOSIHUA 1O TMOBEPXHOCTH MAaTEpUANOB MEXIY YacTSIMH, HAXOAIMIMMUCS MO
HanpsOKEeHUEM C pasHbIMU IMOTEHLUANIaMH, U MEXIY 4YacTAMH, HaXOJAIIMMUCS IOJ HampspDKeHUeM, U
KOPILYyCOM JIOJKHBI BBIOMPATHCSl HA OCHOBE HALIMOHAIBHBIX MJIM MEXIYHApOAHBIX CTAHIAPTOB C YUETOM
HOMHHAJIGHOTO HANpsDKEHHs CHCTEMBI, MarepHana H30JSIMH M JUHAMHYECKUX NEPEHANpSIKEHHN H3-3a
MIEPEXOTHBIX MPOIIECCOB.

18.2.4 YcrpoiicTBa 3alUTHI.

18.2.4.1 3amMbIkaHMe Ha CTOPOHE IreHepaTopa.

Kpome BHMIOB 3amuThl, YKa3aHHBIX B 8.2, Te€HEepaTopbl HOJDKHBI OBITH CHaOXEHBI YCTPOWCTBAMHU
3aIIUTHl [IPOTUB MEXIy(ha3HOI0 KOPOTKOTO 3aMbIKaHMs B Kabene, coeauHstomeM reHeparop u I'PI, u
MIPOTHB MEXBUTKOBBIX 3aMBIKAaHUI BHYTpPH TeHepaTopa.

IIpu cpaOaTbIBaHMM 3TOTO YCTPOMCTBA 3alUTHI T'eHEparop MobkeH oTkirouarbea oT [P u ero
BO30yXIeHHE TOJPKHO aBTOMAaTUYE€CKH CHUMATBCS.

B pacnpenenuTenbHBIX CHCTEMax € DIIyXO 3a3eMJICHHOW HEHTpaiblo 3aMblKaHue (a3bl reHepaTopa Ha
KOPIIyC JOJDKHO TaKXe MPUBOAUTH K CpaOaThbIBAHUIO 3aLIUTHI.

18.2.4.2 3ampIkaHue Ha KOPIIYC.

18.2.4.2.1 IIpu mr00bIX 3aMBIKaHUAX Ha KOPITYC B CUCTEME JOJKHA CpadaThIBaTh 3BYKOBas U CBETOBAL
CUTHaIM3alHA.

18.2.4.2.2 B Hu3KOMMIENAHCHBIX (TIyXO 3a3€MJICHHBIX) CHCTEMax IpPH 3aMBIKaHHSIX Ha KOPILYC
JOJKHa cpabaThIBaTh 3allUTa, aBTOMATHUCCKU OTKJIFOYAIOIIAsi IOBPEKACHHYIO LIEIb.

18.2.4.2.3 B BBICOKOMMITEIAaHCHBIX 3a3¢MJICHHBIX CHCTeMaxX (B CHCTEMaxX C 3a3eMJICHHOW depes
BBICOKOOMHBIN pe3ncTop HEeUTpambio), ecian orxoasuiie ot ['PII ¢uneps He MOTYT OBITH OTKIIOYEHBI B
Cllydae 3aMBIKaHUS Ha KOPIYC, HM3OJILHS DIIEKTPOOOOpYIOBaHUS, MONYHYAIOMIEr0 MUTAHUE OT OSTHX
¢unepoB, HoMKHA OBITH paccuMTaHa Ha JIMHEHHOE HAIPSKEHUE CHCTEMBI.

IMpumeuanus: 1. Cucrema HODKHA KIACCHUIIMPOBATLCS Kak 3()(EKTHBHO 3a3eMiICHHAs (HU3KOUMIICIAHCHAS), €CITH
kodhuuuent 3azemienuss menee 0,8, m He 3d¢dexTHBHO 3a3emicHHAs (BHICOKOMMIICAAHCHAs), €CIH KOI()(DUIMEHT
3azemuienus 0,8 u Goitee.

2. KoadduuumeHT 3a3eMiIeHUS ONMpenenseTcs Kak OTHOIICHHE MEXIy HampshkeHHeM «(dasza — KOpIyC» B HCIPaBHOI,
T. €. HEMOBPEK/ICHHOM, cucTeMe M TMHEHHBIM («(ha3a — (aza») HalpsHKEHHEM.

18.2.4.3 CunoBbie TpaHc(hOpMaTOPEI.

CuitoBbIe TpaHC(bOpMaTOpI)I JOJIZKHBI OBITH 3alIUIIEHBI OT KOPOTKOI'O 3aMBIKAHUA U OT ICPETrPY3KU
ABTOMATHYCCKUMU BBIKIIOYATCIAMUA.

Ecnn tpancdopmaropsl mpeaHa3HauyeHbl AJsl MapajuleNnbHOW paloThl, cpabaTbhiBaHME 3alIUTHI Ha
HNEPBUYHON CTOPOHE JOJDKHO IPHBOJIUTH K aBTOMATHYECKOMY OTKJIIOYEHHIO €ro TaKKe Ha BTOPUYHON
CTOpOHE.
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18.2.4.4 TpanchopmaTopbl HAIPSHKEHUS UIS CUCTEM YIIPABJICHUS W U3MEPUTEIBHBIX MPUOOPOB.

Tpancdopmaropsl, TpeTHa3HAYSHHBIE 7S TUTAHUS IIETIeH yIpaBieHus U MPHOOPOB, JTOIKHBI OBITh
3aIUIIEHB! OT TMEePETPY3KH U KOPOTKOTO 3aMBIKaHUS Ha BTOPUYHON CTOPOHE.

18.2.4.5 Ilpenoxpanureny.

IInaBkue npegoxpaHUTENN JOHKHBI TPUMEHSTHCS IS 3alIUTHI OT KOPOTKUX 3aMBIKAHUH.

Jlia 3aImThl OT Teperpy3Kky MPUMEHEHHE TPEIOXPAHUTENICH HE JOITyCKaeTCs.

18.2.4.6 Hu3KOBOJIBTHBIE CUCTEMBI.

HwuskoBonwTHEIE cucTemBbl pacupeneneaus (o 1000 B), momrywaromme nmutaHre OT BHICOKOBOJIBTHBIX
TpaHCPOPMATOPOB (CUCTEM), JOJDKHBI MUMETh 3alllUTy OT MEepPEeHANPSDKEHHH, CBS3aHHBIX C TOMaJaHHEM
BBICOKOTO HAIlPsDKCHUS! HA BTOPHUYHYIO (HU3KOBOJIBTHYIO) CTOPOHY.

DTO MOXET OBITh PeaTM30BaHO CICAYIOUIMMH CPEJCTBAMHU:

MPUMEHEHNEM 3a3eMJICHHON HHU3KOBOJBTHOH CHCTEMEI;

COOTBETCTBYIOIIMMH OTPAaHHYUTENSIMU HAIIPSDKEHUST HEHTpalw;

3a3eMJICHHEM JKpaHa MEXIy MEPBUYHOW M BTOPHUYHON 0OMOTKamu Tpanchopmaropa.

18.2.4.7 3amuTHble 3a3eMJIEHUS.

Mertamdeckue KopIryca 3JIeKTPHIECKOro 000pyHOBaHUS TOJDKHBI OBITH 3a3eMIICHBI HapyXKHBIMHU
MEIHBIMH THOKMMH TPOBOAHMKAMH CEYEHHEM, PACCYHTAHHBIM Ha TOK OAHO(A3HOTO KOPOTKOTO
3aMBIKaHHs, HO He MeHee 16 MM2. 3aseMisomnme MPOBOJIA JTOJKHBI OBITh MapKUPOBAHBI.

3azeMIIfIoNINe TPOBOJHUKNA MOTYT COCITUHATHCS CBAPKOM MIIM OonTamMu AuameTpoMm He MeHee 10 M.

18.3 JIEKTPUYECKHUE MAIIINHbI

18.3.1 OOMOTKH CTATOPOB reHEPaTOPOB.

VY cTaTOpHBIX 0OMOTOK I€HEepaTOpOB JIOJIKHBI OBITh IOCTYITHBIMH KaK ()a3HbIC BHIBOJBI, TAK H HYJICBBIE
JUIST BO3MOXKHOCTH YCTaHOBKH TH(GEPCHIINMATBEHON 3aIIUTHI.

18.3.2 laTuuKku Temmepartypbl.

DJNEKTPUYECKUE MAIMHBI JIOJUKHBI OBITH 00OpYJIOBaHBI BCTPOCHHBIMHM JaTYUKaAMH TEMIIEPaTypPhl
CTaTOPHBIX OOMOTOK, OOECIICUMBAIOIIMMU 3BYKOBYID M CBETOBYH) CHUTHAIHM3AIMIO IPH IPEBBINICHUN
TEMIIEpPaTyphbl CBEPX AOMYCTHUMBIX MPEACTOB.

J1s BCTpOEGHHBIX NAaTYMKOB TEMITEPATYphl OJDKHBI OBITH MPENyCMOTPEHBI cpencTBa (yCTpoiicTBa)
3aIIUTHI OT MOTIAJAHS BRICOKOTO HANPSDKCHUS B M3MEPHUTEIIBHBIC TICTIH.

18.3.3 UcnbITanus.

B nomonHeHue K WCOBITAHUSAM, TPEOYeMBIM JUIS BCEX JJICKTPUUCCKHX MAIWH, JOJDKHBI OBITh
MPEAYCMOTPEHBl HUCIBITAHUS BBICOKOYACTOTHBIM HCIBITATEIBHBIM HAMpPSDKEHUEM B COOTBETCTBUU C
cragnaprom MOK 60034—-15 otnmenpHBIX (a3HBIX OOMOTOK (KaTyIIeK) MAaIlWHBI, IMOATBEPKIAFOIINE
JIOCTAaTOYHBIN ypPOBEHb CTOMKOCTH TIPOTHB MEKBUTKOBBIX 3aMBIKAHUH, BBI3BIBAEMBIX HMITYJIbCHBIMH
BCIUIECKAMM HAIpsKEHUS C BBICOKOM KPYTHU3HOU (hpoHTA.

18.3.4 Koncrpykuus.

18.3.4.1 Kopmyc MamivHbl, MOJUIMITHUKOBEIC IIWTHI, 3alIUTHBIC OTPAXKACHUS BO3MyX03a00pHBIX H
BBIITYCKHBIX OTBEPCTHH JOKHBI OBITH M3TOTOBJIEHBI U3 CTAIBHBIX CILIABOB. AJTFOMHHHEBBIE CIUIABBI JIJIS
YKa3aHHBIX JIeTaJIeW MalllMH HE JI0IyCKaroTCsl.

18.3.4.2 Jlns oTBOMA KOHJACHCATA B HUKHEW YaCTH KOPITyCa MAIIUHBI JIOJKHO OBITh MPEIyCMOTPEHO
JIETKO JOCTYITHOE AJIsi OOCITY>KUBaHUsSI CITyCKHOE YCTPOWMCTBO.

Ha gBurarensx BepTHKAIEHOTO HCIIONHEHHS CBEPXY JOJDKEH OBITh MPEAYCMOTPEH JKECTKO 3aKperuisie-
MBbIH KO3BIPEK, 3alIMIIAOIIUN OT MOMAaiaHusl BHYTPh MaIllMHbBI BO/IbI M IOCTOPOHHUX NpeaMeToB. HukHuit
TOPIIEBOW IIUT JIOJHKEH UMETh (hOpMY, MPEAOTBPAIIIAOIIYI0 CKOIJICHHE BOJBI B paliOHE TMOALIUITHHUKA.

18.3.4.3 KopoOku BBIBOJIOB MAaIllMH JOJKHBI UIMETh TaKHE Pa3Mephl, YTOOBI 00€CTIeYHBaTh:

HEOOXOAMMEBIE M3OJIALUOHHBIE PACCTOSHUS MEXKAY TOKOBEIYIIVMMHU YaCTAMH U KOPITYCOM;

HEO0OXOINMBIE M3OJIAIMOHHBIC PACCTOSHUSA MEXITY (Da3amu;
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JIOCTaTOYHOE MPOCTPAHCTBO JUIS Pa3MEUICHHs KOHIEBBIX 3a/IeIOK Ka0emel MOJKIFOUeHNsI U BBIBOIOB
00MOTOK;

J1st M3MepuTENbHBIX TPAaHC(POPMATOPOB TOKA, HATPEBATEIIFHOTO aHTUKOHICHCAIIMOHHOTO DJIEMEHTA,
JTATYUKOB TEMIIEPATYPhl U T. 1. JOJDKHA OBITh MPEAYCMOTPEHA OTACIbHAS KIEMMHAs KOPOOKa.

18.3.4.4 BrBomsl (a3 craTopHON OOMOTKM JOJDKHBI BXOAHWTH B OTICIBHYIO, OTIHYAIONIYIOCS OT
KOpOOOK Ha HU3IIKME HAIPSDKEHUS, KIEMMHYIO0 KOPOOKY Yepe3 YIUIOTHHTEIBHYIO MPOKIIAIKY.

s HeTpanbHBIX BBIBOIOB MOXKET OBITH MPETYCMOTPEHA OTAEIbHAS KJIeMMHas KOpoOKa.

BHyTpr KIeMMHBIX KOPOOOK MOJDKHBI OBITh TPETYCMOTPEHBI KIEMMBI IS 3a3€MIISTFOIIMX KHIT
kabeneil. [1pu >TOM HODKHO OBITH 00€CTIEYEHO HANECIKHOE IIEKTPHUESCKOE COCTUHEHUE MEXKIY KOPITyCOM
MAIIMHBI U KOPITYCOM KOPOOKH.

18.3.4.5 Jlurarenu HoMHHaNbHOW MomHOCThIO 1000 kBT u Oonee MOMKHBI OBITH 00OPYIOBaHBI
ycTpoiicTBamMu AuddepeHnuanbHon 3amuTel. s 3Tol Ienn Ha KOpITyce IBUTATENs IOJDKHA OBITh
MpeTyCMOTPEHA OT/IETbHAsI KOpOOKa BEIBOJIOB, pacIioyiaracMasi ¢ IPOTHBOITOJIOKHON CTOPOHBI OT TITABHOU
KOPOOKH, B KOTOPOH JOJDKHEI OBITH MPEAYCMOTPEHBI YCTAHOBOUYHBIE MECTa ISl TPEX TPaHC(HOpMaToOpOB
TOKa U BBIBOJIOB HEUTPAILHBIX KOHIIOB OOMOTOK.

B cinyyae HEBO3MOXXHOCTH M3-32 MajbIX pPa3MEPOB MAIIMHHOIO OTAEJICHUS PACIOJIOXKECHHS BBILIE
YHOMSIHYTOM KOPOOKH BBIBOZOB C TMPOTHBOIOJNIOKHOW CTOPOHBI OT TJIaBHOH KOPOOKH, IOITyCKaeTcs
pacrosarath Takyl KOPOOKY B JIFOOOM yITOOHOM MECTE Ha KOpITyCe JBHraTels.

18.3.4.6 Temneparypa NOMIIMIHUKOB nBuratenei mommHocThio 1000 kBt u Oonee momkHa
KOHTPOJIMPOBATHCS MECTHBIMU MHAWKaTOpaMu (mpubopamu). s KaKA0ro MOAIIMITHUKA JOJDKHBI OBITh
MPEAYCMOTPEHBI TAKXKE JATYMKU TEMIEPATyphl ISl JUCTAHIUOHHOIO KOHTPOJISL.

18.3.4.7 Jlns mpenoTBpaIieHus BpeIHOTO BIUSHUS TOIIIAITHUKOBEIX TOKOB TIOJIIMITHUK HA CTOPOHE,
MPOTHUBOIIONIOKHON TPUBOAY, MOJKEH OBITh DJICKTPUUECKH H30JUPOBaH OT Kopryca. [lomxHa OBITH
MPEelyCMOTPEHA BO3MOXHOCTh M3MEPEHUS COMPOTUBIICHUS U3O0JSAIUN U30JIMPOBAHHOTO TOANIUITHUKA 0e3
€ro JIEMOHTaXa.

18.3.4.8 KoHCTpyKIIMS TOAIIUITHUKOB CKOJIBXKEHUA JIOJDKHA MPpEeayCcMaTpruBaTh:

.1 MecTHBIC yKa3aTeu ypOBHS CMa309HOTO Macla;

.2 TIpY IPUHYIUTENBHOW MUPKYISIHOHHON CMa3Kyu — OTIAENbHBIM HAcOC C JIOKAJIBHBIM TPyOONpoBo-
JIOM, €MKOCTbI0, OXJIaIuTeNieM, (PUIBTPOM M JaTYMKOM IIOTOKA CMa30YHOr0 Macla;

.3 BO3MOXHOCTh YCTAaHOBKH MTPHOOPOB BHOPAIIMOHHOTO KOHTPOJIS, BKJIFOYast HEOOXOJUMbIe KaOenbHbIe
JUHAH, a TaKKe MPUOOPOB M3MEPEHHUsT M3HOCA TIOAIINITHHIKA;

.4 BOBMOXKHOCTB peaTu3aiiy OJIOKUPOBKH TyCKa IBUTATENS IPH OTCYTCTBUU CMa3KH.

18.4 CHJIOBBIE TPAHC®OPMATOPBI

18.4.1 O6mue TpedGoBaHus.

18.4.1.1 Cyxue Tpancdopmaropsl TODKHBI OTBeYaTh TpeboBaHusM crangapra MOK 60076-11.

[Mpumensiemble cyxue TpaHc(opMaTopbl JOMHKHBI UMETh 3a3€MJICHHBIE SKPaHbl MEXIY OOMOTKaMH
BBICLIETO W HU3ILIETO HANPSHKCHUH.

TpanchopmaTopsl C KUAKOCTHBIM OXJIQXKJICHHEM JOJDKHBI OTBeYaTh TPEOOBAHUSAM CTaHIapTa
MDBK 60076.

TpancdopmaTopbl, TOTPYKEHHbIE B OXJIAXKIAIONIEE MAacio, JOJDKHBI OBITh 00OpYNOBaHBI, Kak
MUHUMYM, ycTpoiictBamu AlIC 1 3aIUThl 1O CIEAYIOIUM MapaMeTpaM:

«MuHUMaNBHBIA ypoBeHb KuakocTH» — AIIC m aBTOMaTndyeckoe OTKIIOUEHHE WM CHUXKEHUE
Harpy3KH;

«MakcumanpHas Temrneparypa xuakocti» — AlIC u aBToMaTHyeckoe OTKIIIOYEHUE, UIIH CHUKEHUE
Harpys3KH;

«BrIcOoKOE naBieHue raza B 000J0YKE» — aBTOMATUYECKOE OTKITFOUCHHE.
18.4.1.2 TpancdopmaTopsl, ycTaHABIMBAEMbIE B TIOMEIIEHUIX, TOCTYITHBIX HEKBATH(PUINPOBAHHOMY
TIePCOHANY, JOJDKHBI IMETh CTEIEHb 3alTUThl 000JIOUKH He HUXe, deM [P4X.
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18.4.1.3 Ecnu Ha cTOpOHE HU3KOTO HANPSKEHUS TPaHC(POPMATOPOB UMEETCS H30JIMPOBAHHAS HYJIEBast
TOYKa, TO MEXIY HYJIEBOM TOYKOW Ka)XI0ro TpaHchopmaropa M KOPIYcOoM IUIaT(opMbl AOKEH OBITh
MIPEeIyCMOTPEH UCKPOPA3PATHBINA TPETOXPAHNUTENb.

[IpenoxpaHutens TOMKEH ObITh paccunTaH He Oosee ueM Ha 80 % MUHUMAJILHOTO MCIBITATEIHLHOTO
HanpspKEeHHUs MOTpeOuTeNel, MUTaeMbIX OT JaHHOTO TpaHchopMaropa.

18.4.1.4 K pa3psaHuky OMyCKaeTcs NapajuleIbHOE MPUCOCIUMHEHUE ammaparypbl sl KOHTPOJ
COCTOSIHMSI M30JISILIMM Ha HU3KOBOJIBTHOW CTOPOHE YCTAHOBKH MJIH Ul OOHAPY)KEHHSI MECTa ITOBPEKACHUS
91Ol m3oisinmu. Takas ammaparypa HE ITOJDKHA TPEMsSTCTBOBATh HAACKHOMY JEHCTBHUIO pa3psTHUKA.

18.4.1.5 [omkHbl OBITH TpeAyCMOTpeHBl d((dEeKTUBHBIE CpeacTBa (HANpUMeEp, TOAOTPEB) IS
NPEAOTBpAIeHUs] KOHACHCAIMY M HAKOIUICHUs BIard BHYTPU TPaHC()OPMATOPOB, KOTJa OHH BBIKJIIOUYCHBI.

18.4.1.6 [lommyckaeTcs MpUMEHEHHE ATFOMUHUS B KaueCTBE Marepraiia 0OMOTOK i TpaHchopmaTop-
OB IIPU BBIIOJIHEHHUHU CIIEIYIOUINX YCIOBHM:

.1 obecredenue 3ammTel OOMOTOK W WX BBIBOJIOB OT KOPPO3MH TPH IKCILUTyaTalli B MOPCKHX
YCIIOBHSIX;

.2 obecrnieyeHre 3aluThl OT TaJbBaHUUYECKON KOPPO3UH NPU COCIMHEHUH O0OMOTOK C TOKOBELYIIUMH
YacTSIMH U3 IPYyTrUX MaTepHajioB;

.3 mecTa coequHeHNH, yKa3aHHBIX B 18.4.1.6.2, MOIDKHBI OBITH JOCTYIHBI I OCMOTpPA W 3aIUIICHBI
0T ocabiaeHusl.

18.5 KABEJIN

18.5.1 O6mue TpedoBanms.

18.5.1.1 KaGenu nomkHbl OBITH HM3TOTOBIEHBl B COOTBETCTBUU C TpPEOOBAHUSMH CTaHIAPTOB
M3BK 60092-353 u 60092-354 wnu Apyrux COOTBETCTBYIOLIUX HAallMOHAJIBHBIX CTAHAAPTOB.

18.5.1.2 KabenpHast ceTh Tpex(a3HOTO TOKA IOJKHA BBITOTHATHCSA TPEXKUIBHBIMH KaOCIIMH C
MHOTOTIPOBOJIOYHEIMH KIIaMH. [1Tomans monepeyHoro CeueHus Kbl KaOelel IS CHIIOBBIX IIeTel

noJpkHA OBITH He MeHee 10 MM

18.6 PACIIPEJIEJIMTEJIBHBIE YCTPOMCTBA U IIUTHI YIIPABJIEHUSA

18.6.1 O6mue TpedoBanms.

PacnpenenuTenbHple IUTHI U IIUTHL YIPaBICHUS IOJDKHBI OBITH M3TOTOBJCHBI B COOTBETCTBHHU C
TpeboBanusaMu crangapra MOK 62271-200 u cieayrouumu JOMOTHUTEILHBIMU TPEOOBAHHUSIMHU.

18.6.2 KoncTpykuus.

18.6.2.1 Mexanuueckasi KOHCTPYKIIUSL.

18.6.2.1.1 PacnpenenuTenbHble MUTH TOMKHBI OBITH W3TOTOBJICHBI M3 METAJIa M OBITh 3aKPBITOTO
TUIIa — B COOTBETCTBHU C TpeboBaHusiMu crangaptra MOK 62271-200, nubo H3 H30JMPYIOIIUX
MaTepuasioB M OBITh 3aKPHITOTO THUIA — B COOTBETCTBHM C TpeOoBaHMsMH craHaapra MOK 62271-201
WJIA B COOTBETCTBUH C TPeOOBaHUSMHU HAIMOHAIBHBIX CTaHIApPTOB.

18.6.2.1.1.1 PacnpenaenuTenbHble IIUTHl AOJKHBI 3aKpbIBAaThCS CHEUHUAJIbHBIM KIHOYOM,
OTIIMYAIOIIMMCS OT KJIFouell pacrpeeauTeabHbIX IIUTOB U YCTPOMCTB HU3KOTO HanpsykeHus. OTKphIBaHUE
JIBEpEW MM BBIIBUKCHUE OT/EILHBIX JJIEMEHTOB JOJDKHO OBITH BO3MOXKHO TOJIBKO TOCJE OTKIFOUEHUS OT
AIIEKTPUUECKON CETH JAHHOM MaHeNn WU paclpeAeTUTeIbHOTO MUTa.

18.6.2.1.1.2 Bronp pacnpeneuTeNbHBIX IMUTOB CIETYeT OOSCIIEYUTh MPOXOIBI 1T OCMOTpa IUTa 1
ANEKTPUUYECKON ammaparypbl mmpuHO He MeHee 800 MM Mexmay meperopoakoid u muroMm u 1000 mm
MEXAY MapajyieIbHO YCTAaHOBJICHHBIMU CEKIUSAMHU IuTa. Eciau Takue MpoXoAbl IMpeaHA3HAYCHBI IS
o0CITy>KMBaHUs, UX IIUPUHA AOJDKHA ObITh yBenuueHa 1o 1000 u 1200 MM, COOTBETCTBEHHO.

YKka3aHHas MIMPHHA 3TUX MPOXOIOB TPedyeTcs He3aBUCHMMO OT poja MPUMEHSEMBIX CPEICTB 3allUThI
OT IPUKOCHOBEHMUS, BHITIONIHEHHBIX B BHJE ABEPEH, CETKN WIIN M3OJSIMOHHBIX MOPYYHEH.
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JIBepu, CILTONIHBIE TIEPETOPOIKY U TIEPETOPOIKU U3 CETKH JIOJKHBI ObITh BEICOTON He MeHee 1800 M.

IlepdopupoBanHbIe MEPETOPOAKH WIIH TIEPETOPOAKH W3 CETKH JOIDKHBI 00ecreunBaTh CTENeHb
3alUThl He HIbke, yeM IP2X.

Bnonp mmTa momkHO OBITH MPEIyCMOTPEHO ABAa psila M3OMSAIMOHHBIX MOpy4dHEed Ha Bbicore 600 u
1200 mwm.

18.6.2.1.1.3 YacTu 5JE€KTPUYECKON YCTAHOBKH, HAXOISIIMECS IO/ HANpPSKEHHEM, JOJKHBI OBITh
PacIoNIOKEHBI Ha PACCTOSIHUM OT 3aIllUTHBIX OTpaKICHUN He MeHee ykazaHHoro B Ta0m. 18.6.2.1.1.3.

Tabnuma 18.6.2.1.1.3

HomunanbHOe | MuHHMabHAs BEICOTA MuHHMaIIbHBIE PACCTOSHHUS ICKTPUYECKHUX YaCTeH MO/ HANPSDKCHHEM OT PasHbBIX BHIOB
HanpspkeHne, KB IPOXO/ia, MM 3QIUTHBIX 3arPaKACHUH, MM
CILIOIIHBIC IBEPU U ceTyarsie JBEpH U U30JISALMOHHBIC TTOPYYHI
HEePErOPOAKH HIePEropoaKu
3(33) 2500 100 180 600
6 (6,6) 2500 120 200 600
10 (11) 2500 150 220 700
15 2500 160 240 800

18.6.2.2 Bi1oKHpPOBOYHBIE YCTPOICTRA.

ABTOMaTHYECKHE BBIABIDKHBIC BBHIKITIOUATENH, IPUMEHSIEMbIE B PACIPEIeTUTeNFHBIX [IIUTAX, JOJDKHBI
WMETh yCTPOHCTBO, KOTOpOoe (PpHKCHpyeT MX Kak B pabodeM, TaKk W B BBIIBUHYTOM NOJOXeHWH. Jlis
obecrieueHust 0€30MacHOTO OOCITY>KUBAHUS BBIIBIDKHBIX BBIKJIIOYATENICd W APYTHX allaparoB IOJKHEI
OBITH IPEAYCMOTPEHBI OJIOKUPOBOYHBIC KIIIOUYM M OJOKUpYEMBbIE pa3beAHHUTEH.

BriaBIKHBIE aBTOMATHYECKHE BBIKIIOYATENH JOJDKHBI PUKCUPOBATHCS B padOveM MOJI0KEHHUH TaKUM
00pa3oM, 9TOOBI UCKITFOYAINCh OTHOCUTENbHBIE MEPEMEIICHNs MEXIY MOJABIKHBIMHA M HETIOJBIKHBIMHU
YaCTAMHU.

18.6.2.3 LTopku (3acIOHKH).

JomxHO mpeaycMaTpUBaTbCS aBTOMATHUECKOE 3aKPBITUE HEMOJIBMXKHBIX TOKOBEIYIIUX KOHTAKTOB
pa3pemMa TMpH TIOMOIIY HW3OJIAIUOHHBIX MEPErOpPOJOK B BBIJABUHYTOM IIOJIOKEHUH aBTOMATHYECKOTO
BEIKITFOYATeNIs. M30sIMOHHbIE IEPErOPOIKH ISl BXOIAIINX U OTXOMIAIINX HEeNel TOKHBI UMETh YeTKYIO
MapKHPOBKY. ITO MOKET OBITh BBITIOIHEHO C TIOMOIIBIO IIBETOBOTO PEIICHUS WIIM HAKJIEEK

18.6.2.4 YcrpoiicTBa 3a3eMiIeHUS U MEXTy(Ha3HOTO 3aMbIKaHMSL.

C uenpio obecrieueHHs: 0€30MAaCHOTO OOCITY)KMBaHMS BBICOKOBOJIBTHBIX PpaclpeelUTEIbHBIX YyC-
TPOWCTB JUI COOPHBIX IIUH U OTXOJSAIIUX (GUAECPOB IOIKHO OBITH MPEAYCMOTPEHO ONPEACICHHOE YHCIIO0
anmaparoB Ui MPUHYAUTEIHHOTO 3aMbBIKaHUsI IIHMH MEXy cOOOi M Ha KOPIyC.

YCTpoHCTBO OMKHO OBITH PACCUNTAHO HA MAaKCHMAJIBHBIM TOK KOPOTKOTO 3aMBIKAHWS.

18.6.2.5 Knaccudukarus mo Bozneiicteuro BHyTpenHeit nyru (IAC).

PacnipenenurenbHble  YCTPONHCTBA M IIMTHI YIPABJICHUS JOJDKHBI OBITh KJIacCU(DUIIMPOBAHBI IO
BO3JICHCTBUIO BHYTPEHHEH IyTu.

Jsa pacmpenenuTeNbHbIX yCTPOWCTB W IMWTOB YHPAaBIEHHs, JOCTYIHBIX TONBKO IS YIOJHO-
MOYEHHOTO II€pCOHaNa, JOMYCKAIOTCS IIUTHI THNA «A», a Ui IIATOB AOCTYIHBIX JUISI HEYIOJHO-
MOYEHHOT0 MepCcoHana — IMUTHI TUa «B» B cOOTBEeTCTBHU ¢ TpeboBaHuAMH cTaHaapra MOK 62271-200.
[Ipunoxenue AA; AA2.2.

YcTaHOBKa U PACIIONOKEHNE PACIIPEISIUTENBHBIX YCTPONCTB U IIUTOB YIIPABIIEHHS JOJKHBI COOTBET-
CTBOBaTh WX KJIacCU(UKAIIMK II0 BO3IACHCTBUIO BHYTpeHHEH ayrum u pasmemieHuio (F — mepemnee,
L — 6okoBoe, R — 3annuee).

18.6.3 BcnomorarenbHasi cucTeMa NMUTAHUS.

18.6.3.1 VcTounuk nuTaHus.

Ecimu nns mpuBoga MeXaHW3MOB aBTOMaTHUECKUX WM APYTUX BBIKITIOYATENIEH, a TakkKe Ui yCTPOUCTB
3aIUATH TPEOYETCS OTHCIBbHBIN BCIIOMOTATENBHBIM JJEKTPUUCCKUN MIIM WHOM WCTOYHHK DHEPTHH, TO
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KpOME OCHOBHOT'O TaKOTO MCTOYHHKA JIOJKEH OBITh MPEIyCMOTPEH PE3ePBHBIN MCTOYHUK, 3aI1ac SJHEPTUU
KOTOPOTO JIOJKEH OBITh JOCTATOYHBIM JUIS ACWCTBHUS BCEX allllapaToB IO KpaifHel mepe /Ba pasa.

OpmHako pacIeNUTe aBTOMAaTHIECKUX BBIKITIOUATENCH, cpadaThIBAIONINE OT MEPETPy3KH, OT KOPOT-
KOTO 3aMBIKaHUS WIH OT «HYJIEBOTO» HANPSHKEHUS, MOJKHBI OBITh HE3aBUCUMBIMH OT JIFOOBIX JJIEKTPH-
YECKUX MCTOYHHUKOB DHEPTHHU.

Oro TpeOoBaHHME HE 3allpellacT MPUMEHEHHUs paclenuTeneil, cpadaThIBalONIMX MpPH I0Jade OIle-
PaTUBHOTO HANPSDKEHHS, TP yCIOBHH, YTO OyzeT oOecredeH KOHTPOJIb LEI0CTHOCTH (HEeTPEPHIBHOCTH)
OTKJTFOUAIOIINX T W WX CHCTEMBI TUTAHUS, T. €. B CJIydac HAPYIICHHUS IETOCTHOCTH IIETIeH WX TpH
HEUCIPAaBHOCTU (MCYE3HOBEHHMM) WX NUTaHUsA OyleT cpadarTbiBaTh aBapHHO-TIPEIyHpeaUTeIbHAsA
CUTHAJIM3AIIHSL.

18.6.3.2 Yucno UCTOYHUKOB MUTAHUSI.

Jnsa pasmenmennbrx [PHI (cm. 18.2.1.1) mis mpuUBOIOB MEXaHW3MOB aBTOMATHUECKHX M JIPYTHX
BBIKJTIOYATENICH JODKEH OBITh MPETyCMOTPEH, KPOME COOCTBEHHBIX MCTOYHUKOB DHEPTHH, TOTYUYAIOIUX
MUTAaHUE KaXJbII OT CBOEM CUCTEMBI LIMH, 10 KpallHEl Mepe OJIMH HE3aBUCHUMBIN pE3EpBHBINA MCTOYHUK.
[Ipr HEOOXOOUMOCTH ITHM HCTOYHUKOM MOXKET OBITh aBapUIHBIA MCTOYHHK JJIEKTPUYECKOH IHEPIHUH,
MpeaHa3HaYeHHBIH IS BBIBOJA MEXAaHWYECKON YCTAaHOBKH M3 TOJIHOCTHIO 00ECTOUEHHOTO COCTOSHIUS MITH
«meptBoro» ("dead ship") cocrosHus.

18.6.4 BbICOKOBOJILTHBIE HCTILITAHUS.

Kaxxnplii TNaBHBI W Jpyrue pacrpeleuTeIbHbIE MIUTHI JIOJKHBI OBITH HMCIBITAHBl BBICOKUM
HampspKeHUEM CTaHAapTHOM yacToTel. [Ipouenypa ucnbpITaHUN U BETMYMHBI UCTIBITATEILHOTO HANIPSHKEHUS
IOJDKHBI OTBEYaTh TPEOOBAHUSAM COOTBETCTBYIONIETO HAIMOHAJIBHOTO CTaHIapTa WM CTaHAapTa
MD3BK 62271-200.

18.7 PASMEIIEHUE (MOHTAX)

18.7.1 DnekTpuyeckoe 000py10BaHME.

18.7.1.1 Ecnu BBICOKOBOJIBTHOE 0OOpydOBaHWE O€3 3alUTHON OOOJIOYKH YCTaHABIMBACTCS B
CICIMATILHOM TOMEIICHUH, (PAaKTHUSCKU SBIISIONUMCS €ro O0OJIOUKOW, TO JBEPU TAKOTO IOMEIICHUS
JTIOJDKHBI IMETh TaKyr OJOKHPOBKY, YTOOBI MX OTKPBITHE OBLIO UCKIIFOYEHO, NOKA HE OYJIET OTKIFUYEHO
HanpsDKeHHe, U TOKOBEIyIIHe YacTH 00OPYIOBaHUS HE OyIyT 3a3€MJICHBI.

Y BXOIOB B IOMENICHUS WJIW IPOCTPAHCTBA, TJE PACIONOXEHO BBICOKOBOJIETHOE OOOpYIOBAaHHE,
MOMKHBI OBITh MPEAYCMOTPEHBI TPEAyNPEeKIAOIINE HAIMNNCH O HAJTUYUKU OIMACHOTO BBICOKOTO
HanpsbkeHust. COOTBETCTBYIOIIEE CBOOOTHOE MPOCTPAHCTBO JOJKHO OBITH 00ECreueHO BOJIHM3H BBICOKO-
BOJIETHOTO O0OpYIOBaHUS [JIs MPEJOTBPAIICHUS CEPbE3HOW IMOTEHI[MAIBHOW OMacHOCTH 00cC-
JY>XKUBAOIIETO TEePCOHAlIa TIPY MPOBEJCHUN TEXHUYECKOro oOCiIykuBaHUs. B mormomHeHue, paccTosiHue
MEXIY PpaclpeleTUuTeIbHOM IMUTOM MW IIOABOJIOKOM/TIATYy0OM BHINIEC JOJDKHO OTBEYATh TPEOOBAHUSIM
KJlacCcH(pUKayy MO BO3JEHCTBHIO BHYTPEHHEH QYTM B COOTBETCTBUHU co cTanmaprom MOK 62271-200.

18.7.1.2 Dnexrpudeckoe 000pYIOBAaHUE JODKHO YCTAHABIMBATHCS B CIEHUATBHBIX DIIEKTPHUUYCCKUX
MOMENIEHUAX U UMETh CTEIeHb 3alluThl He Huxke, ueM [P23 (cMm. Takxe 18.6).

B 000cHOBaHHBIX ciy4asXx MOXET OBITh JIOMYIIEHa YCTaHOBKAa OOOpYIOBaHHS BHE CIEIHABHBIX
AIEKTPUIECKHUX MTOMEIICHUN TPH yCIIOBUH, UYTO CTEIICHB 3allUTHI €r0 OyaeT He Huke, ueM [P44, u moctym
K TOKOBEIYIIUM YacTIM OOOpyHOoBaHHS OyJeT BO3MOXHBIM TOJILKO MPH CHSATOM HAMPSDKEHUM W TIPU
WCTIOJIh30BAHUH CIIEIIUAIIEHOTO UHCTPYMEHTA.

18.7.1.3 B cnenuanbHOM 3JIEKTPUYECKOM TMOMEIICHUH JO/DKHA HAXOAUThCS CXeMa COEJMHEHUM U
YepTek Pa3MEIICHUS IEKTPUIECKOTO 000PyIOBaHHS.

18.7.2 Ka6ean.

18.7.2.1 INpoxnaaka xabelbHBIX Tpacc.

Kabenu He JOMKHBI IPOXOAMTH Yepe3 Kuible momeineHus. OqHaKo, eciu 3TO TpedyeTcs YCIOBUIMHU
TEXHOJIOTUYECKOTO XapakTepa, Takas IMPOKIAJKa JOIMYyCTHMa B CIEIHATBHBIX 3aKPBITHIX TPAH3UTHBIX
cucteMax (KOHCTPYKITHSX ).
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18.7.2.2 Pa3nenenue.

BricokoBOJIETHBIE KaOeNn MOJDKHBI MPOKITAIBIBATHCS B Tpaccax, OTAENBHBIX OT Tpacc Kabeneil Ha
Hanpspkerne Hke 1000 B. B wacTHOCTH, BEICOKOBOJIETHBIE KaOeIl HE TOJKHBI TPOKIIAILIBATECS B OHUX
U T€X e Tpaccax, WM B OJHHUX U TeX ke KaHajaxX MK TpyOax, UM B OJTHUX U TeX ke Kopobax ¢ KabensiMu
Ha HamnpspkeHue 1000 B u Huxe.

Eciu BEICOKOBOJIBTHBIE KaOemu pa3IMyHOr0 HOMUHAIEHOTO HANPSHKEHHS MPOKIIAIBIBAIOTCS B OJHUX U
TeX e Tpaccax, TO U3OJSAIUOHHBIE PACCTOSHUSI MEXKAY KaOeIsIMH JOJKHBI OBITh HE MEHEe N30JIAIIHOHHBIX
paccTosiHAN, YCTAaHOBJICHHBIX IS KaOens Ooiiee BBICOKOTO HaNpsDKEHHS, Kak ykasano B 18.2.3.1.

18.7.2.3 MoHTtax kabeineu.

BricokoBONBTHBIC KaOeH TOKHBI TIPOKIIABIBATHCS B 3a3¢MIICHHBIX METANIMYECKUX TPYOOIPOBOAAX
WIH B METAUTUYECKUX KOpOOax, WIM OHU JIOJDKHBI OBITh 3aIlUIICHBI 3a3€MJICHHBIMH METAIUTHYECKUMHU
KOXKYXaMH.

OTkpbITas TpoKiIagka Kadeneil (Ha HECyIMX IITAMITIOBAHHBIX IAHENAX) JOMYCKAeTCs, €CIH OHHU
UMEIOT HENpPEepHIBHYI0 METAIMYECKYyl0 OpOHIO, KOTOpas AOoJDKHa OBITh HAJAEKHO M MHOTOKpPaTHO
3a3eMIIeHa.

18.7.2.4 OxoHueBaHua KaOeen.

OxoHIIeBaHMS BCEX JKHUJI BBICOKOBOJIBTHBIX KaOeJel MOKHBI OBITh BBIIOJIHEHBI U3 COOTBETCTBYIOIIETO
M30JSIITUOHHOTO MaTepuaia. B coeIMHUTENBHBIX KOPOOKaX, €CIIM KUJIBl Kabems He M30JIUPOBAHBI, (a3bl
JOJDKHBI OBITH OTHENEHBI OT KOPITyca H IpYyT OT ApYyra MPOYHBIMHU HEPETOPOIKaMHU M3 COOTBETCTBYIOLIETO
W3O0IIIMOHHOTO MarepHara.

BricokoBONBpTHRIE Kabenw, WMEIIIHE MPOBOMSIIIUNNA CIOW MexAy ¢aszamMu I KOHTPOJIS
HaNPSHKEHHOCTH 3JIEKTPUYECKOTO TIOJST M3OJAINHN KalOenst, JOKHBI MMETh BBIBOABI, NpeIHa3HauYeHHBIE
JUTSL TAKOTO KOHTPOJIS.

Marepuan M30JSLMU BBIBOAOB JIOJDKEH OBITh COBMECTHM C MAaTEpPHaIOM H30JISAIUU U 000JIO0YKH
KaOelsi, ¥ BBIBOJBI JOJDKHBI OBITh 00OPYAOBaHBI YCTPOWCTBAMH JUIS 33a3€MIICHHSI BCEX METaJLTUYECKHX
SKPAHHUPYIOUINX KOMIOHEHTOB Kabems (MeTaJUIMYeCKUX JICHT, IIPOBOOB M T. IL.).

18.7.2.5 MapkupoBka.

BBICOKOBONBTHBIE Ka0eTH JOJKHBI UMETh JIETKO YUTAEMYIO HIICHTU(PUKAIIMOHHYIO MaPKHUPOBKY.

18.7.2.6 Ilepen BBOAOM B SKCIUTyaTallMi0 HOBOW BBICOKOBOJBTHOH KaOENbHOH CETHM WM TIOCHE ee
MO/JISpPHHU3AIIMU (PEMOHTA WM YCTAHOBKH JIOTIONIHUTENFHBIX Kabeleil) Bce KaOemu 1Mo OTAETBHOCTH C MX
aMeMeHTaMH (OKOHIIEBAaHUS, 3a3€MIISIONIME BBIBOABI M T.I.) JOJDKHBI OBITH HMCHBITAHBI BBICOKHUM
HaTPSKCHAEM.

WcnpiTaHus TOMKHBI IPOBOAUTECS TOCHE 3aMepa COMPOTUBIICHUS M30JISIHM.

s xabeneit ¢ HomuHanbHbIM Hampspkenuem (U,/U) Beime 1,8/3 kB (U,,=3,6 kB) ucneitanue
ANEKTPUYECKON MPOYHOCTH M3OJSAIMH BBHITIOTHACTCS HCIIBITATENILHBIM HAMPSHKEHHEM ITEPEMEHHOTO TOKa B
COOTBETCTBHE C PEKOMEHIALUSIMU MPEANPHUIATHS (M3TOTOBHUTENSI) OJHUM U3 CIEAYIOUINX METOOB:

a) B TeUEHUH 5 MUH MeXIy(pa3sHbIM HalpsOKEHHEM CHCTEMBI, TIPUIaraeMbIM MEXIy JKHIION Kalens u
METAJUTUYECKUM SKPaHOM/OTIIETKOM;

0) B TeueHne 24 4 HOMMHAJIBHBIM HAIPSDKEHUEM CHCTEMBI.

JIubo HanpspKeHHEM TMOCTOSTHHOTO TOKa paBHBIM 4U, B TeueHue 15 MuH.

Jns xabeneit ¢ HomuHaNbHBEIM Hampsbkeruem (U,/U) menee 1,8/3 kB (U,,=3,6 xB) ucnsitanue
ANEKTPUYECKOW TPOYHOCTH HM3OJIAIUHM BBIMTOMHSAETCS HANpPSHKEHHEM MOCTOSIHHOTO TOoKa paBHBIM 4U, B
TeueHue 15 MuH.

I'me U, — HOMHMHaIbHOE HANpSDKCHUE NEPEMEHHOTO TOKa HOMUHAJIBHOW YaCTOTBI, Ul KOTOPBIX
kabenb ObUT pa3paboTaH, HpUiaraeMoe MEXAy KWwiaMH (a3 ¥ 3a3eMJICHHEM WIH MEeTaLIMYECKUM
IKPAHOM;

U — HOMHHaNbHOE HAaIpsHKCHUE MEPEMEHHOTO TOKa HOMHUHAIBHON YacTOTHI, Ui KOTOPBIX KaOeib
ObUT pa3zpaboTaH, mpUjaraeMoe MEXIY Kuiamu ¢as;

U, — MakcuMalbHas BeJIMYMHA HANPSDKEHHUS B BBICOKOBOJBTHOW CHCTEME, MPH KOTOPOM
o0opynoBaHre MOXET paboTaTh.
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[locne 3aBepiIeHUsS UCIIBITAHWH KUl KAOETs TOJKHBI OBITh 3a3eMIIEHBI Ha OIpPEIeIICHHBIN Tepro
BPEMEHH, TOCTATOYHBIN TS yAAJIEHHUsI MPHOOPETEHHOTO AIIEKTPHYECKOTO 3aps/ia.
ITocne 3TOT0 MPOBOIUTHCS TIOBTOPHEIN 3aMEP COTPOTHBIICHHS M30JISAITUN KaOels.
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19 TPEBOBAHUA K QJIEKTPUYECKOMY OBOPYJOBAHUIO, BBITEKAIOIIUE
U3 HASHAYEHUS CYIHA'

19.1 MACCA’KUPCKHE CYJIA

19.1.1 IluTanue ¥ CUTHAIU3ALMSA.

19.1.1.1 DnekTponpuBOABI HACOCOB 3a00PTHOW BOJBI, BO3AYLIHBIX KOMIIPECCOPOB M KOHTPOJIBHO-
CUTHaJIbHBIE YCTPOMCTBa aBTOMAaTWYECKUX CHPUHKIIEPHBIX CHCTEM MOJDKHBI MOIydaTh MUTAHHE HEMOcC-
PEICTBEHHO OT IJIABHOTO M aBapUHHOTO paclpeAelUTENbHBIX LIUTOB MO OTAeNbHBIM Quaepam. Takue
¢bunepsl JOKHBI HOABOIUTHCS K AaBTOMAaTHUYECKOMY IEPEKIIIOUATEN0, PACIOIOKEeHHOMY BOJIM3M Hacoca
CIIPUHKIIEPHOW CHCTEMBI. DTOT MEPEeKIIoYaTelb B HOPMAIbHOM ITOJIOKEHUH JOJDKEH OBITH MOIKIIOUEH K
¢duzmepy OT IJABHOTO pACHpeNeNUTENFHOIO HIUTa W B Cllydyae HEHCIPABHOCTH IHTAaHUS JOJDKEH
ABTOMAaTUYECKH MEPEKIoUaThCsl Ha (GuAep NUTaHHS OT aBApUHHOTO paclpeieiIuTEIbHOTO IIHTA.
Beixuttouatenu 3Tux (QuOepoB Ha IVIABHOM M ABapUMHOM pAacCIpeNesUTENbHBIX LIUTAX IOJKHBI OBITH
YeTKO 0003HAYEHBI U JIOJDKHBI OCTaBaThCS TIOCTOSHHO BKIFOYEHHBIMU. HUKaKMX Ipyrux BBIKIIIOUATENei Ha
9TuX (puaepax ObITh HE JOIHKHO.

19.1.1.2 Kabenu nutaHus HAacoCOB 3a0OPTHOHM BOZBI, BO3MYLIHBIX KOMIIPECCOPOB M KOHTPOJBHO-
CUTHAJIBHBIX YCTPOMCTB aBTOMATHUYECKOW CIPHHKJIEPHOH CUCTEMBI HE JOJDKHBI IPOKIIAABIBATHCA B
TpaccaX, NPOXOMSIIMX Yepe3 INAaXThl MAlIMHHBIX IOMEIIEHHH, KaMOy3bl M ApPYI'M€ BBITOPOKEHHBIE
MTOMEMICHNS C BHICOKOH MOXKapHOH OIMaCHOCTHIO, 32 UCKIIIOYCHHEM CIydaeB, KOT/Ia yKa3aHHbIE IPUOOPHI U
MEXaHU3MBl YCTAHOBJIEHBI B 3TUX MOMEIIECHUSX.

19.1.1.3 OcpellieHre CaJOHOB, TPANOB, MPOXOJOB W JICCTHHMII, BEAYIIUX HA ILIIONOYHYIO Maityoy,
JOJDKHO TMONy4aTh MUTaHUe, MO KpalfHeW Mepe, o JBYM He3aBHCHUMBIM (uaepam (cM. Takxe 6.2.3).

19.1.1.4 Cucrembl MUTaHUS OTBETCTBEHHBIX YCTPONCTB JOHKHBI OBITH BBITOJHEHBI TAaKHM 00pa3oM,
YTOOBI MMOXKap B OJHOHN TNIABHOW BEPTHUKAIHHOM MPOTHUBOIIOKAPHOM 30HE HE TIOBPEINI yKa3aHHBIE CHCTEMBI
MUTaHUA TOTpeOuTeneil, paclogoKEeHHbIX B JIO00H Apyroil IMaBHON BEPTUKAIBHON MPOTHBOIOKAPHOMN
30HE. YKa3aHHOE TpeOOBaHWE CUUTAETCS BBHIMOIHEHHBIM, €CIIM [JIaBHBIC W aBapHiiHbIC QUICPHl MUTAHUSL
3TUX TOTpeOUTeNned, Mmpoxoisdiue uepe3 00yl Takylo 30HY, HPOJIOKEHBl B BEPTHKAIBHOM H
TOPU30HTAILHOM HAIPABICHUSIX HA BO3MOXKHO OOJIBIIEM PacCTOSHHUM APYT OT Apyra.

19.1.1.5 Cucrema aBpaibHOI CHTHAM3AIINH JOJDKHA COCTOSATH M3 IByX CAMOCTOSATENBHBIX TPYIII: IS
MacCakKUPOB M dKUIIAXKa.

Hnst cbopa skumaxka Mo TpeBOre NODKHA OBITh YCTaHOBIICHA CHENMANbHAs CUTHAIM3ALMS, YIpaB-
JsieMasi ¢ X0JI0OBOTO MOCTHKA WJIM IIOCTa YNPaBJICHUS MMOXKAPOTYIICHHEM. JTa CUTHATU3AIMS MOKET OBITh
94acThi0 OOIIECY0BOI aBpaIbHOW CUTHAIHM3AINY, TPEOOBaHHS K KOTOPOW M3JI0KEHHI B 7.4.

Ha maccaxupckux cygax ¢ 3JeKTpUUECKON YCTaHOBKON Majloi MOLIHOCTH WM C YUCJIOM ITACCaXUPOB
MeHee 36 J0IMyCKaeTcsl UMeTh O/IHY T'PYIITY aBpaJbHOM CHUTHAIM3AINU.

19.1.1.6 CranuonapHasi cicTeMa CUTHAJIM3alui OOHAPYKEHUS MOXKapa JI0JKHA 0TBEYATh CIIEAYIOIIUM
JOTIOJTHUTEIBHBIM TPEOOBaHUSM:

.1 OBITH B COCTOSHMM OUCTAaHIMOHHO U IO OTAEIBHOCTU OIPEACISTH KaXIbli aBTOMAaTHYECKUH U
PYYHOH H3BELIATENb;

.2 OJMH JIy4 aBTOMAaTH4eCKUX M PYYHBIX M3BeIlaTelell He TOJDKEH pacroyiaraTbest Oomnee 4eM B OJHOM
[JIaBHOM BEpTUKANBHOI 30HE;

.3 ecnu yCTaHOBIIEHHBIE B KalOTaX aBTOMAaTWYEeCKHE HM3BEILATENIN NPU NPUBEACHUU MX B IEHUCTBHUE
MOJAIOT 3BYKOBOW CHTHAJ B TIOMEIIEHWH, B KOTOPOM OHH YCTAHOBJIEHBI, TO OTKJIOUYEHHE 3BYKOBOTO
CUTHaJa C MaHeJIM CUTHAIM3alMK He JOITyCKaeTCs.

"Hacrosmmue TpeOOoBaHMs SIBISIFOTCS U3MEHEHHUSIMH HITH OTIOJTHEHUSMH K COOTBETCTBYIOLINM TPEOOBaHUIM, H3I0KEHHBIM B
pasm. 1 — 18.
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19.1.2 ITlutaHue OT aBapMHBIX HCTOYHUKOB JIEKTPUYECKOI IHEPIruu.

19.1.2.1 ABapuiiHble UCTOYHHMKHM Ha MACCAXUPCKUX CYyAaX HEOTPaHMUYEHHOro padoHa IUIaBaHUA U
OTrpaHWYeH-HOTO paiioHa muaBaHus R1 gomkHBI obecriednBars B TedeHHe 36 9 OHOBPEMEHHOE MHUTaHNE
CIENYIONTNX MOTPEOUTENCH:

.1 aBapumiiHOe OcBelLleHHE:!

MecT cOopa U MOCaIKU B criacaTelIbHbIE CPEICTBA, a TAKXKE MPOCTPAHCTBA 32 OOPTOM B MECTax CITyCKa
cracaTeNbHBIX cpencTB cormacHo 2.3.4 wm 2.7.7 wactu Il «CmacarensHble cpemctBa» [lpaBum 1o
000pyIOBaHUIO MOPCKUX CYIIOB;

yKazareJeil BBIXOIOB Ha MUTIONOYHYIO MaIyO0y, a TakkKe WHOOPMAIIMOHHBIX TAOIUYEK y CracaTelbHbBIX
CPEICTB;

BBIXOJIOB U3 IOMEIEHUH, B KOTOPBIX OJTHOBPEMEHHO MOXKET HAXOIUTHCS OOJIBILIOE YUCIIO TACCAXKHUPOB,
CIELUAIFHOTO MEPCOHANIAa WM 3KHIIAXKA;

MIPOXOIOB, TPATIOB JKMJIBIX U CIYKEOHBIX IOMEIEHUI M BEIXOJIOB HA OTKPHITYIO MayOy, a Takke KaOuH
Macca)XMPCKHUX JTH(TOB;

MAaIIMHHBIX NOMELICHUH M MOMEIIECHUH I'eHEpaTOPHBIX arperaTroB BMECTE C MX MECTHBIMH IOCTaMU
YIPaBIICHUS;

BCEX IMOCTOB YNPABICHUS, a TAK)KE TIIABHOTO M aBAPUITHOTO paclpeleInTeIbHBIX IIHUTOB;

MOMEUIEHUH aBaApUWHOIO AU3ENb-T€HEPATOPA;

pyJeBOH pyOKH;

MITYPMaHCKOH pyOKH U pagnopyOKu;

MECT XpaHEHHS aBapUHHOTO U MOKapHOTO MHBEHTAPSI, CHAPSKEHUS MOKAPHBIX U YCTAHOBKH PYYHBIX
MOXKapHBIX M3BENIATEIICH;

MIOMEIIEHNS PYJIEBOrO MPUBOJIA;

MeCT O0CTYKMBaHHs aBAPUHHOIO IOXKAPHOTO M OCYIIMTEIHHOTO HAaCOCOB, Hacoca CHPUHKICPHON
CHCTEMBI, & TAK)KE MECT, I7Ie YCTAaHOBJICHBI ITyCKOBBIE YCTPOMCTBA 3TUX MEXaHHU3MOB;

AHrapoB U MOCAJOYHBIX MECT IJIs1 BEPTOJIETOB;

MOMEUIEHUN THPOKOMIIAca;

MEIULUHCKUX MTOMEIIeHNH;

.2 CUTHANBbHO-OTIIMYMUTENbHBIX (oHapel, (oHapeir curnana «CyaHO, JHIIEHHOE BO3MOXKHOCTH
yOpaBisATeCS» W Apyrux QoHapeit, TpeOyembix uacTbio III «Curnamensie cpeactsa» IlpaBun mo
000pYIOBaHUIO MOPCKHX CYIOB;

.3 pamno- M HaBUTAITMOHHOTO OO0OPYIOBAaHUS B COOTBETCTBUHU ¢ TpeOoBaHMsMHU dacteit IV «Paamo-
obopynoBanue» u V «HaBuranmonnoe obopynoBanue» IIpaBui mo o00pynoBaHHIO MOPCKUX CYZIOB;

.4 cpeicTB BHYTPEHHEN CBsI3M, OMIOBEIICHNS M aBPAIbHON CUTHAIM3ALNM;

.5 cucrteM curHanuzanuu OOHapY)KEHHs IOXKapa, YCTPOHCTB yNpaBIEHHS NPOTHUBOIOXKAPHBIMH
JBEPSIMH, a TAK)KE CUTHAJIM3aLUHU O MOJOKEHUH NPOTHUBONOXAPHBIX ABEpeH, yKa3zaHHBIX B 2.2.3.3 yactu
VI «lIporuBoniokapHast 3alIuTa;

.6 J1aMII THEBHOW CUTHAIM3AINH, 3BYKOBBIX CUTHAIBHBIX CPEACTB (CBHUCTKOB, TOHTOB U JIp.), BEI3BIBHOM
PYYHOH CHTHAJIM3allMM U OCTaJbHBIX BHJOB CHTHAJIH3aLUHU, TPeOyeMBbIX B aBapHHHBIX YCIIOBHSIX;

.7 0HOTO U3 MOKAPHBIX HACOCOB, HACOCA aBTOMATHUECKOH CIIPUHKIEPHOH CUCTEMBI, HACOCA CHCTEMBI
BOJOPACHBUICHUS] € 3JEKTPUYECKMM NPUBOAOM, ykKazaHHoro B 3.4.7 uactu VI «IIpoTnBomoskapHas
3aIIUTa», a TAKXKE NIEKTPUIECKOro 00OpyAOBaHUsA, 00ECICUNBAIOLIETO PA0OTy CHCTEM IMOXKapOTYLICHUS
NIEHON BBICOKOM KpaTHOCTH, yka3zaHHBIX B 3.7.3 wactu VI «lIpoTuBomnoskapHas 3ammura;

.8 aBapmiiHOro ocCymmMTEnsHOr0 Hacoca M OOOpPYZOBaHHS JI AUCTAHIHMOHHOTO YIPaBICHUS
KJIallaHAMU OCYLIMTENILHON CHUCTEMBI;

.9 nmorpebureneit, nepeuncieHHbx B 7.3.6 u 7.3.8 wactu VI «IIpoTrBonoxapHas 3amiura», s CyJ0B
kinaccoB OSAT 2 u OAT 3 B cooTBeTcTBUU ¢ Kiaccudukanueid, nanHoit B 7.3.2 wactu VI «IIpotuBomno-
JKapHas 3allKuTa», HE3aBUCHUMO OT paiioHa MijaBaHUA U BMECTHMOCTH CY/HA;

.10 mpyrux cucrem, paboTa KOTOphIX OyaeT mpusHaHa PernctpoM HeoOXxomumon ajst oOecredeHus
0e30macHOCTH CynHA U HaXOISIIMXCSl HA HEM JIFOJEH.
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[Morpebutenn, yxazanueie B 19.1.2.1.3 — 19.1.2.1.6, Moryt nurtarbcsi OT COOCTBEHHBIX
aKKyMYIIATOPHBIX OaTapel, pacIoIOKEHHBIX COTAcHO 9.2, eMKOCTBIO, JOCTATOYHOW I TMUTAHHUS STUX
norpeduTeneit B TeueHue 36 .

TpeOyemoe BpeMss 36 4 MOXET OBITh COKpalleHO 0 12 4 s CyJOB OrpaHHYCHHBIX pPaliOHOB
mnaBaaus R2, R2-RSN, R2-RSN(4,5), R3-RSN u R3.

19.1.2.2 ABapuiiHble HCTOYHHMKH AJIEKTPUYECKOW PHEPTHU JIOJIKHBI 00€CIIEYNBaTh MUTAaHUE PYJIEBOTO
ycTpoiicTBa coriacHo 5.5.6.

19.1.2.3 ABapuiiHble UCTOYHUKH 3JIEKTPUIECKOIN dHEPTHH JOJKHBI oOecrieunBarh B TeueHne 30 MuH
MUTaHKUE CIEAYIONNX MOTpeOuTeneil:

.1 37eKTpuYecKuX MPUBOJOB BOJOHENPOHUIIAEMBIX ABEPEN ¢ UX yKazaTeNlsAMHU U MpeAylpeaUTENbHOMN
curHanuzanueil. Jlomyckaercs moouepeHoe 3aKphIBaHUE BCEX JIBEPEH IPH YCIOBUH, UTO BCE ABEPH OYyayT
3aKkphIThl yepe3 60 c;

.2 aBapWIfHOTO TPUBOJIA MACCAKUPCKUX JTUPTOB. JIMPTHI A7 MaccakupoB JIOMYCKAETCS TMOAHUMATh
MO0YEPETHO;

.3 IOTIOTHUTENIFHOTO OCBEILCHHSI BO BCEX MACCAXKUPCKUX KalOTax, YTOObI MOXHO OBLIO JIETKO HAWTH
BBIXOZ M3 KaroT. JlONONHHUTEIbHOE OCBEIIEHHE MOXKET IMTAThCs OT COOCTBEHHBIX AKKYMYJISITOPHBIX
Oarapeii, yCTaHOBJICHHBIX B CBETHJIBHUKAX M MIOCTOSHHO 3apsHKaeMbIX OT aBapUIHOTO pacipeeTuTeTbHO-
TO IIUTA.

19.1.2.4 Ecnu aBapuiHBIM HCTOYHHKOM JIEKTPUUECKONW SHEPTUU SBJIAETCS T€HEpaTop, OH JOJIKEH:

.1 mpuBOAUTKCS B ICCTBUE IBUTATENEM BHyTpeHHero cropanus (cM. 2.2.5 gactu [X «MexaHu3MbI»);

.2 3allycKaTbCs AaBTOMAaTHYECKH NPH HCUE3HOBEHHHM HAIPSKEHHWS B OCHOBHOM CETH, a TaKkKe
aBTOMATHYCCKHA BKJIFOUATHCS HA MIMHBI aBapUITHOTO paclpelesIUTeIHHOro MuTa; Tpedyemeie B 19.1.2.7
MOTPEOUTENIN JIOJDKHBI aBTOMATHYECKH TOJIy4aTh MUTAHUWE OT aBapuiiHOro reneparopa. OOriee Bpems
MycKa U MpUeMa Harpy3Kkd OT IeHeparopa He JOJKHO MpeBblmarh 45 c;

.3 nomxkeH OBITh MPEAYCMOTPEH aBapUIHBIM MEPEXONHBIH HCTOYHHK BIIEKTPUYECKOW SHEpruu,
BKJIIOUAIOIUICA HEMEAJICHHO IPH 00CCTOUYNBAHUM.

19.1.2.5 Ecnu aBapuitHBIM HCTOYHHKOM 3JIEKTPUYECKON SHEPTHH SBISIETCS aKKyMYJISITOpHas Oarapes,
OHA JOJKHA:

.1 paborarp 6e3 noA3apsAAKH NpU COXpPAaHCHUH U3MEHEHUH HANpsDKEHMs Ha 3a)kuMax B npegenax 12 %
HOMHHAJBHOTO HAIIPSDHKCHUS B TEUEHHUE MIOIHOTO MEPUOa Pa3psAKH, IPH STOM U3MEHEHHE HANPSDKEHUS Ha
3a)XHMMaxX aKKyMYJIATOPHOM Oarapeu, MOAKIIOYEHHOH K 3JIEKTPOHHOMY IIpeoOpa3oBaTello HallpsKeHNs,
ompezenseTca A0MyCTUMBIM M3MEHEHNEM HaIpsDKEHUs Ha 3a)KMMax MpeoOpa3oBaTelts;

.2 aBTOMaTHYECKU BKJIIOYATHCS HA MIMHBI aBApUIHOTO PacIpeaeUTENbHOTO IUTa TIPH HCYE3HOBEHUH
HanpspKEHUs B TIIABHOM CETH H, 110 KpaliHel Mepe, MUTaTh MoTpeOuTeNny, yka3zanusie B 19.1.2.7, B Teuenue
BpeMeHHu cormnacHo 19.1.2.1.

19.1.2.6 B kadecTBe aBapuUHHOrO NEPEXOAHOTO HCTOYHHKA DJICKTPHUECKON SHEpPruH, TpeOyeMoit
B 19.1.2.4.3, cieqyet MpUMEHATh aKKyMYIIATOPHYIO OaTapero, KoTopas TOoJDKHA padoTarh 6e3 moa3apsaKku
NPU COXpPAaHEHHHM HM3MEHEHHWs HalpspKeHus B mpeenax 12 % HOMHHAILHOTO HANpPsHKCHUS B TCUCHUE
MOJTHOTO TepHojAa pa3psAakd. V3MeHeHHe HanpsOKeHUS Ha 3aXUMaxX aKKyMYJIATOpHOH Oarapew,
MOAKIIIOYEHHOH K 3JIEKTPOHHOMY NpeoOpa3oBaTelio HANpPSsDKEHHS, ONpelessieTcs IOIMyCTUMBIM HU3MEHe-
HUEM HamnpsDKEHUS Ha 3aKUMax IpeoOpaszoBaressi, KOTOpble HE IOJDKHBI MPEBBINIATh 3HAYCHUH,
yKa3aHHbIX B 2.1.3.1.

19.1.2.7 EmMxocTb Oatapeu, SBISIOLICHCS Tepe-X0AHbBIM HCTOYHUKOM 3JIEKTPUYECKOM SHEPTHH, TOKHA
OBITH HOCTaTOUHOU Ayt oOecrieueHus B TeueHre 30 MUH MUTAHHS CIIEAYIOIINX MOTPeOUTEIeH:

.1 ocBenieHus 1 HEOOXOMUMBIX CUTHATBLHO-OTINIHTEIBHBIX poHapei cormacHo 19.1.2.1.1 m 19.1.2.1.2;

.2 cpeACTB BHYTPEHHEW CBSI3W M OTIOBEIICHHUS, HEOOXOJUMBIX B aBapUHHBIX YCIOBHSX;

.3 cucrtemMbl aBpaJbHOW CHUTHANW3alll{, CHTHAIM3AUU OOHApPYKEHHUsS IOXapa H YCTPOWCTB
YIOpaBICHHS U CUTHAIM3ALMU O TOJIOKEHUH MPOTUBOMOKAPHBIX ABepe, yka3aHHbIX B 2.2.3.3 vactu VI
«IIpoTHBONIOXKapHAs 3aLIUTaY;

.4 1amMI1 JHEBHON CHUTHAIN3AINH, 3BYKOBBIX CUTHAJIBHBIX CPEICTB (CBUCTKHU, TOHTH U AP.) U OCTAIbHBIX
BHJIOB CUTHAIM3AINY, TPEOyeMbIX B aBapUIHBIX YCIOBUSX;
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.5 yCTpOWHCTB 3aKpBITUS BOJOHEIPOHHUIIAEMBIX JBEPEH, CUTHAIM3AIMY WX IOJIOKCHHUS U TIPEIYTPExK-
JIEHHSI UX 3aKPBITHS.

3akphITHE IBEPEH MOXKET OCYIICCTBIATHCS MOOYEPEIHO;

.6 cynoBoii cuctembl oxpaHHOro omoBemenus u ammaparypel AWUC, tpebyembix dacteio IV
«PanmnoobopynoBanue» u 4vacteto V «HaBuranumonHoe obGopynoBanue» [IpaBun mo 000pyaoBaHUIO
MOPCKHUX CYIIOB.

[TorpebuTenu, nepeuncienusie B 19.1.2.7.2 — 19.1.2.7.6, MOTYT MUTATLCSA OT COOCTBEHHBIX aKKyMY-
JATOPHBIX OaTapei, 0O0ecIeYnBaIONINX WX MMUTAaHUE B TCUCHUE TPEOYyEMOTO BpEMEHH.

19.1.3 HuskopacnoJjio:keHHOe OocCBelleHue ¢ daeKTpuyeckuM nutaHuem (cMm. 8.5.5 uyacru III
«YcTpoiicTBa, 000py10BaHHe U CHAOXKEHHE»).

19.1.3.1 CucremMa HH3KOPACIONOKEHHOTO OCBEIICHHUS JOJDKHA OBITh IOAKIIOUEHA K IIHHAM
aBapUIHOTO PaCIPENeIUTENPHOTO IUTA U MOJy4aTh MUTAHHE OT OCHOBHOTO MCTOYHHUKA DIIEKTPUUECKON
SHEPTMH B HOPMAJIbHBIX YCIIOBHSIX W OT aBAPUIHOIO HMCTOYHHMKA 3JICKTPUYCCKON SHEPrHM, KOIJa OH
paboTaer.

CucremMa HU3KOPACTIOI0KEHHOTO OCBEIIEHHS JODKHA HAXOIUTHCS B ACWCTBUU ITOCTOSHHO.

19.1.3.2 Eciin aBapUiHBIM HCTOYHUKOM JJIEKTPUICCKON SHEPTHH SBJIICTCS aKKyMYJIATOpHAs Oatapes,
TO €€ €MKOCTh JOJDKHA OBbITh JOCTATOYHOM IS MUTAHHUS CHCTEMbl HU3KOPACIIOIOKESHHOIO OCBEIICHUS B
TeueHne He MeHee 60 MUH.

19.1.3.3 JlomonuutensHOE aBapuitHOE OcBeleHue, Tpedyemoe 19.3.3, MoxKeT OBITh YaCTHIO CHCTEMBI
HU3KOPACTIOJIOKEHHOTO OCBEIICHUS! WM TIOJHOCTBHIO MPEJCTABISATh TAKOBYIO IPH YCIOBHU, YTO TaKas
cucTeMa oTBedaeT TpeboBanusM 19.1.3.

19.1.3.4 Hwuskopacmoio)keHHOE OCBEUICHHE C DJIEKTPUYECKHUM IHUTAHHEM JOIDKHO OOecredrBarhb
CIIEYIONME MUHUMAJIbHBIC YPOBHU SIPKOCTH:

1 s cBeTsIeicss TOBEPXHOCTH IMJIOCKOCTHOTO MCTO4YHHMKA — 10 K,[[/Mz, IpYU 3TOM II0JIOCA CBETA
JIOJDKHA OBITh MIMPUHON HE MeHee 15 mw;

.2 ISl TOYEYHOTO MCTOYHMKA — 35 MKJ B HampaBJICHHUH IOAX0/a W 0030pa HAOMIOAATeNs, IPH ATOM:

HampaBiieHne 0030pa s WCTOYHHWKOB, PACHOJIOKEHHBIX HAa TOPH3OHTAIBHOW TUIOCKOCTH, T. €. Ha
nanxy0e, TOJDKHO OBITh B Mpeenax KoHyca ¢ yrioM 60°, 0Ch KOTOPOTO HAKJIIOHEHA K MIOCKOCTA MOHTaXa
uctouyHuka Ha yrona 30° (cm. puc. 19.1.3.4.2-1);

HarfpaBJIeHue 0030pa JUIi UCTOYHUKOB, PACIOJIOKEHHBIX Ha BEPTUKAIBHOM TUIOCKOCTH, T. €. Ha Tepe-
Oopkax (Hampumep, Ui MapKUPOBKH Py4eK JABepei), OHKHO OBITh B Ipejenax KoHyca ¢ yrioMm 60°, ochk
KOTOPOTO TEPIICHIUKYIApHA K TNIOCKOCTH MOHTaka MCcTodHuKa (cMm. puc. 19.1.3.4.2-2);

Hanpasnenue 0630pa

'

Topusonmanshas niockocms MoHmasica Hemounux ceema

Puc. 19.1.3.4.2-1
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Hcmounuk ceéema

Bepmuxkanenasn
nnockocmo
Monmadica

Hanpaenenue

o630pa -~

Puc. 19.1.3.4.2-2

paccTosiHAE MEXKITYy UCTOYHHKAMH JTOJDKHO OBITH He 6omee 300 mm.

19.1.3.5 Iuranue cucrembl HPO f0mKHO OBITH YCTPOEHO TaK, YTOOBI OTKA3 JIFOOOTO UCTOUHUKA CBETA
U TIOXap B OJHOM NMPOTHUBONOKAPHOW 30HE MM Ha OAHON maiyOe He MPUBOIWI K BBIXOAY U3 CTPOS
OCBEIIIEHUS] 1 MAPKUPOBKH YYAaCTKOB MyTH 3BaKyalllH B JIPYTOil MPOTHUBOIIOKAPHOM 30HE MM Manyoe.

19.1.3.6 Otka3 wIH TOBpEXKICHHE, KpOME KOPOTKOTO 3aMBIKaHHs, JIFOOOT0 HCTOYHHKA CBETa HE
TOJDKHBI TIPUBOIUTE K TIOTEPE BHAMMOTO OYEPTaHUS IyTEeH dBaKyallid HA y4acTKe ITMHOU Oomee 1 M.

19.1.3.7 Crernenp 3aliuThl 3JEKTPOOOOPYIOBaHUs (MCTOYHMKOB CBETA) JIOJDKHA OBITh HE HUXKE,
gem [P55.

19.1.4 JonoaHuTeNbHbIE TPEOOBAHNS K NACCAKMPCKUM CyIaM, MMEIOLIHUM LEeHTP 0e30acHOCTH.

19.1.4.1 BuyTpeHHsAA CBA3b JAODKHA OoTBedarh TpeOomanumsaMm 2.2.8.3 m 2.2.8.5 gactu VI «IIpotuso-
MoYKapHasi 3aIInuTay.

19.1.4.2 ABpanbHas curHaNIHM3aIMs JODKHA OTBedaTh TpeboBanusam 2.2.8.6.4 ywactu VI «lIpotuso-
MoXKapHasi 3aIluTay.

19.1.4.3 Curnanuzanuus 3aKpbITUsl BOTOHEIPOHUIIAEMBIX U MIPOTUBOMOXKAPHBIX JBEpEi NoKHA OTBeE-
gaTh TpeboBaHusaM 2.2.8.6.3 wactu VI «lIpoTnBomokapHas 3aIiuTa.

19.1.4.4 Curnaym3arys OCTYIUICHHST BOZBI TOJDKHA OTBedarh TpeboBanmsaMm 2.2.8.6.8 actu VI «lIpotu-
BOTIOKApHAs! 3aIlIUTa.

19.1.4.5 Curnanuzanusi 3aKpbITUS JBEpedl Ha NMacCaXMPCKUX HAKAaTHBIX Cy/lax JOJKHA OTBEYarTb
TpeboBanuaM 2.2.8.6.7 wactu VI «IIpoTrBonokapHast 3amuTay.

19.1.5 JlonoaHuTeIbHbIE TPEOOBAHUS K MACCAKMPCKUM CyIaM, UMEOIUUM JIMHY, ONpeaeieH-
HY10 corsiacHo 1.2.1 IIpaBuJj o rpy30Boii Mapke MOPCKHUX cynoB, 120 M u 6oJiee WM UMEIOIIUM TPHU U
0oJiee MIaBHbIE BEePTUKAJbHbBIE 30HBI.

19.1.5.1 PyneBble mpuBOIBI W YIpaBJCHHE PYJICBBIX YCTPOMCTB MOJDKHBI OTBEYaTh TPEOOBAHUSIM
2.2.6.7.2 n 2.2.6.8 yactu VI «IIpotuBonoxapHast 3amura.

19.1.5.2 OcgemnieHre 30H 0€30MMACHOCTH JIOJDKHO OTBe4arh TpeOoBanmsM 2.2.6.13.7 wactu VI
«IIpoTnBOTIOXKApHAS 3aLTUTAY.

19.1.5.3 OcBenieHre KOPUIOPOB, TPAIIOB M BBIXOJIOB, 00CCICUMBAIOIINX JOCTYIl K MecTaM cOopa u
MOCaJKi B KOJUIEKTUBHBIC CIIacaTelbHBIE CPENICTBA, a TAKXKEe MECT cOOpa M MOCAJKH, OHKHO OTBEYATh
TpeboBanusaM 2.2.7.4.2 gactu VI «IIpoTHBOIIOXKapHAas 3aIUTay.

19.1.5.4 BHyTpeHHSS CBs3b JOJDKHA JIOTIONIHUTENFHO OTBeYaTh TpeboBaHmsIM 2.2.6.7.6, 2.2.6.8 n
2.2.7.4.4 gactu VI «IIpoTtuBonoxxapHas 3aIiuray.

19.1.5.5 CurHanuzanms TOCTYIUJICHHS BOJbI JIOJDKHA OTBeYaTh TpeOoBanusM 2.2.6.7.7 u 2.2.6.8
yactu VI «lIporuBonoxapHas 3amuray.
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19.2 HEOTEHAJIUBHBIE 1 HE®@TECBOPHBIE CYJA

19.2.1 O6mmue TpedGoBaHuUsl.

TpeOGoBaHus HacTOsAWEH TIJIaBbl pPacHpOCTPaHIIOTCS Ha 3JIEKTpHUYecKoe 0O0opyIdoBaHHE
He()TEHATMBHBIX M HE()TECOOPHBIX CYIOB JUIS MEPEBO3KH HE(TENPOMYKTOB C TEMIIEPATYpPOW BCIBIIIKH
60 °C u HIKe U U TTepeBO3KH HE(TEMPOAYKTOB C TeMITeparypoii BCIbIIKH Bhie 60 °C, miIs KOTOPBIX
TpeOyeTcst MoJIOrpeB IO TeMIeparypbl, MeHee YyeM Ha 15 °C Huke TeMIeparypbl BCIBIIIKH.

Ha osnexrpuueckoe oOopynoBanue HedreHaMBHBIX cynoB (> 60 °C) u HedTecOOpPHBIX CYIOB
(> 60 °C) pacnpoctpanstorcst TpedoBanus 19.2.3.2.3.2, 19.2.5, 19.2.6.2 (cm. Takxke 9.6.5 uwactu VIII
«CucTeMbl U TPyOOIIPOBOIBDY).

TpeboBaHusT HacTOSIIEH TJaBbl OMPEAEISIOT TPAHHIBI OMACHBIX 30H, paclpeelieHHe CYTOBBIX
MTOMEIICHNH W MPOCTPAHCTB IO 30HAM, YCTAaHOBKY JJIEKTPHYECKOTO OOOPYIOBaHHSA BO B3PHIBOOITACHBIX
MOMEIICHNUAX U TPOCTPAHCTBAX B COOTBETCTBUM co cTaHzaproM MOK 60092-502 «Dnexrpuueckue
YCTaHOBKHU Ha cynax — TaHkepbl — CrieluaibHbIe CBOMCTBaY.

19.2.2 Pacnpenesienne 3J1eKTPUYECKOH IHEPrum.

19.2.2.1 Jlns pacmpeneneHus] SJCKTPHUECKON SHEPTHH MOTYT TMPUMEHSTHCS TONBKO CIIETYIOIIHE
CHUCTEMBI:

.1 IBYXmpoBOAHAs M30JIMPOBAHHAS ISl TIOCTOSIHHOTO TOKA;

.2 IByXIIPOBOJHAS M30JIMPOBaHHAs U OJHO(A3HOTO MEPEMEHHOTO TOKa;

.3 TpexmpoBoAHAs H3OJUPOBAHHAS IS TPeX(a3HOTO TEPEMEHHOTO TOKa (TakKe U HaIpsDKEHFS
Berie 1000 B, vHO He BhIe 11000 B mepemMenHoro TOKa);

.4 TpexmpoBO/Has C 3a3€MJICHHOW HYJIEBOI TOYKON Yepe3 BBICOKOOMHBIM PE3UCTOP ISl HANPSHKEHHS
Beimie 1000 B, Ho He Bhime 11000 B mepemeHHOro TOKa MpH yCIOBUH, YTO JIFOOOH BO3MOXKHBIA TOK HE
OyJeT pOXOAHUTh HETIOCPEICTBEHHO Yepes JIF000e U3 B3PHIBOOMACHBIX MOMEIIEHU U TPOCTPAHCTB.

19.2.3 B3pbiBoonacHble 30HbI, IOMeENIeHHsI U MPOCTPAHCTBA.

19.2.3.1 Knaccudwukaiiys B3pbIBOOIIACHBIX 30H.

B3priBoonacHbIe 30HBI MOAPA3IENAIOTCA Ha:

30Hy 0 — 30HY, B KOTOPO MOCTOSHHO WJIM B T€YEHUE JUINTEJILHOTO MEPHOAa BPEMEHH MPUCYTCTBYET
B3pPBIBOOIIACHAS! CMECh BO3/yXa U ra3a;

30Hy | — 30HY, B KOTOpO#l NPH HOPMAIBHBIX YCIOBHSIX PaOOTHI BO3MOXHO TPHUCYTCTBHE B3PBIBO-
OITaCHOM CMECH BO3IyXa W rasa;

30HY 2 — 30HY, B KOTOPOW MaJIOBEpOSTHO MOSABICHHE B3pPHIBOOIIACHOW CMECH BO3JyXa U rasa, a B
Cllydae TOSIBIICHUS 3Ta CMECh MPUCYTCTBYET B T€UCHHE HEMPOIOKUTEIBHOTO IIepHoia BPEMEHH.

19.2.3.2 PacnpeneneHne B3pbIBOONIACHBIX ITOMELUIEHUH U MPOCTPAHCTB IO 30HAM.

19.2.3.2.1 3ona 0 Bxiroyaer B ceos:

.1 BHyTpeHHHE TPOCTpPAHCTBA TPY30BBIX OTCEKOB M TAHKOB, IPY30BBIX TPYOONPOBOIOB M CHCTEM
nepeKkayku coOpaHHOM He(TH;

.2 OTKpBITBIE IPOCTPAHCTBA, TPOCTUPAIOIINECS HA BBICOTY A0 1 M OT OKPBITOH HEPTHIO MOBEPXHOCTH
BOIBI (1Sl CYIOB, pa0OTArOMUX B HEPTIHOM IISATHE).

19.2.3.2.2 3ona 1 Briroyaer B ceOs:

.1 xoddepmambr 1 TaHKA H3OJUPOBAHHOTO OaylIacTa, MPUMBIKAIONINE K TPY30BBIM TaHKaM, a TaKKe
¢dopnuk, eciu OH 00CIy)KUBAETCSl CHCTEMOM, CBSI3aHHOM ¢ 0aJlaCTHBIMU TaHKaMH, PACIIOJIIOKCHHBIMH B
Ipy30BOil 30HE;

.2 3aKphIThIE WM TIONy3aKphIThIE MPOCTPAHCTBA, COJAEPIKAIINe TPy30Bble HACOCH HIIM TPY30BBIE
TpyOOTIPOBOIBI (€CITH TOCTICAHUE HE BHIIOTHEHBI TIOJTHOCTHIO CBAPHEBIMH);

.3 3aKpBITBIE W MOTY3aKPBITHIE MPOCTPAHCTBA HaJl Maly0Ol rpy30BBIX OTCEKOB M TAHKOB, HMEIOIIUE
nepeOOpKy BEIILIE WM Ha YPOBHE IepeOOPOK TPY30BBIX OTCEKOB M TAHKOB;

.4 3aKpbITIC M TMONY3aKpPHITHIE IMOMENICHHS, HAXOMAANINECS HENMOCPEICTBEHHO HAaJ[ HACOCHBIMH
TIOMENIEHUSIMH, a Takke HaJl BEPTHKATBHBIMH KoddepaamMamMu, CMEXHBIMA C TPY30BBIMH OTCEKaMH W
TaHKaMH, €CIIM OHM He OT/ENEHbI Ta30HEPOHNIIAeMON MaTy00i ¥ He MMEIOT MPUHYIUTENTFHOW BEHTHIIAIINN;
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.5 mpoctpaHcTBa M INOMEIIEHHs, WHbIE YeM Koddeprambpl, CMEXHBIE C TI'PY30BBIMH OTCEKaMu H
TaHKaM{ M PACIOJIOKEHHBIE HUXKE BEpXa IPy30BbIX OTCEKOB M TaHKOB;

.6 mpocTpaHCTBa M TOY3aKpHITHIE MOMEIICHNS Ha OTKPBHITOW Maiaybe B paanyce 3 M OT JOOBIX
BBIXOJIHBIX HE BEHTHWJISIIIMOHHBIX OTBEPCTHUI, TOPJIOBHUH U JIIOKOB I'PY30BBIX LIUCTEPH, HACOCHBIX OT/IEIECHUI
n kodepaaMoB, CMEXKHBIX C TPy30BBIMH TaHKaM{, OT TPY30BBIX KJIAMaHOB, (IaHIEB TPYy30BOTO
TpyOonpoBoa, a TaKke MPOCTPAHCTBA Ha OTKPBITOM many0e B paguyce 3 M OT JIbIXaTelbHBIX KJIallaHOB
ra300TBOJHOI CHUCTEMBI M BBIXOIHBIX OTBEPCTUH BEHTHJISLMU IOMELICHUI IPy30BBIX HACOCOB, PacIoio-
KEHHBIX B cOOTBETCTBHH € 9.7.4 1 12.4.6 gactu VIII «CucteMsl u TpyOOIIPOBOIBDY;

.7 IpOCTpaHCTBA W TIOJTy3aKpPHIThIE TIOMELICHUSI Ha OTKPBITOM namybe BOMU3U JIOOBIX Ta300TBOIHBIX
Tpy0O, pacnonaokeHHbIX B cooTBeTcTBUH € 9.7.11 wactu VIII «Cucremsl u TpyOOmpoBoab, CHAOKEHHBIX
BBICOKOCKOPOCTHBIMH yCTpOicTBaMH, 00ECIIEUMBAIOIINMH BBIMYCK OOJNBLIMX OOBEMOB T'a30BO3IYILIHOM
CMeCH CcO CKOpocThio He MeHee 30 M/c mpu mOrpyske, OalIacTHpPOBKE W BBIAUe TI'py3a, B Iperenax
BEPTHUKAJIHHOTO LMJIMH/PA HEOTPAHMUEHHOHN BBICOTHI M PAANYCOM 6 M OT Ta30BBIITyCKHOTO YCTPOWCTBA, a
TaKke B Mpejenax moxychepbl paguycoM 6 M HHXKE BBIITYCKHOTO YCTPOMCTBA;

.8 npocTpancTBa MK NOMTy3aKpBITHIE IOMELICHUS Ha OTKPBITOH nanyde B npenenax 1,5 M OT BXOZOB B
Ipy30BO€ HACOCHOE OTIEJICHUE, TOJOBOK NMPUTOYHOM BEHTUIIALMH I'PY30BOTO HACOCHOIO OTHAENCHUS U OT
WHBIX TOPJIOBHH U JIIOKOB, BEAYIIHX B KOQdepaamMbl U IPOUHe MOMEIIEHHS 30HBI 1;

.9 mpocTpaHcTBa Ha OTKPHITOM Mayde B Ipejienax pa3inBOOrPaHUYHBAIOLINX KOMUHICOB U MTOJIZIOHOB
MOZ KJIaraHaMy IPy30BbIX TPYOONPOBOJIOB, a TAKXKE B pauyce 3 M OT IpaHHMI] YKa3aHHBIX MPOCTPAHCTB /10
BBICOTHI 2,4 M HaJ Maxy0ou;

.10 mpocTpaHcTBa Ha OTKPHITOH nany0Oe Haj rpy30BBIMU OTCEKaMy M TAHKaMH 110 BCEHl MIMPHUHE CynHa
¥ Ha 3 M B HOC U B KOPMY OT UX KpalHHUX TIepeOOpOK /10 BRICOTHI 2,4 M HaJ Mamy0Ooi, a TakKe 3aKPHITHIC U
MOJTy3aKpPbIThIE TIOMEIIEHUSI B 3TOM NpocTpaHcTBe. [y cynoB, paboTarommx B HEPTSIHOM IISITHE, 3TO
MIPOCTPAHCTBO PACIIUPSAETCS Ha BCIO JUIMHY CYIHA;

.11 momemieHust Ans XpaHEHHs TPY30BbIX IHIJTAHTOB M OOOpyHOBaHMS Ui cOOpa pa3nuToil HedTH
(aedTe-cOOpHUKH);

.12 3aKkphITBIE W TIOTY3aKpBITHIE ITOMEIIEHHs, MMEIONINEe HEMOCPEACTBEHHBIH BBIXOJ WM ApPYyTHE
OTBEPCTHA B OJHO M3 BBIIIEYKa3aHHBIX MPOCTPAHCTB WU ITOMEIIEHHIA;

.13 momemeHust U mpocTpaHcTBa Hax koddepramamu, CMEKHBIMH C TPY30BBIMH OTCEKaMH MU
TaHKaM{ M HE OTIEJICHHBIMU Macjo- U Ta30HENPOHUIAEMBIMHU Mepe0OpKaMu U nany0aMu, He UMEIOIINe
COOTBETCTBEHHON BEHTWJISILIMU M MMEIOIIKE BXOJA C HaXOAALICHCS BbILIE MATyOBI.

19.2.3.2.3 30na 2 BKJIIOYACT B ceOsL:

.1 mpocTpaHCcTBa, pacHoONIOKEHHBIE BhIIIE 30HB! | Ha BCIO [UIMHY U IIMPHUHY CYIHA 10 BBICOTHI 6 M Haj
caMOl BBICOKOH I'py30BO BaTepiuHHUEH (IJ1s1 CyA0B, padOTAIOMMX B HEPTIHOM IIATHE);

.2 BHYTpEHHHE MPOCTPAHCTBA TPY30BBIX OTCEKOB M TAaHKOB, OTCTOWHBIX TAHKOB, I'PY30BBIX
TpyOONPOBOIOB, CUCTEM IEPEKaYKH COOPAaHHBIX HE(TENPOLYKTOB C TeMrepaTypoil Benbimku > 60 °C n
WX CHUCTEM BEHTHIISIHH;

.3 mpocTpaHCTBa WM TOJY3aKpHITbIE TOMEIICHUS Ha OTKPHITOW Tanmy0e, pacrojioKeHHBIC B
npeaenax 4 M OT UWIMHIPA U cepsl paanycoM 6 M, yKa3aHHBIX B 19.2.3.2.2.7;

.4 TIPOCTpaHCTBa WJIM IOMEIIECHHUS, PacIONOKEHHBIE B Mpefenax 2 M OT HPOCTPAHCTB, YKa3aHHBIX B
19.2.3.2.2.6.

19.2.3.2.4 [TomemmeHus 1 MPOCTPAHCTBA, He OTHOCSIMHECs K 30HaM 0, 1 1 2, cautaroTcst 0€30MaCHBIMH.

19.2.3.3 3axpbIThle NOMEIIEHUS, MMEIOIUE HETMOCPEICTBEHHBIN BBIXOJ WM JpyTrHe OTKPBITUSA B
Mpeaesbl MPOCTPAHCTB, YKa3aHHbIX B 19.2.3.2.2.10, He cunTaroTca B3pHIBOONACHBIMU MPH YCIOBUH, YTO
IPEAyCMOTPEHBI COOTBETCTBYIOLINE JBOWHBIC CaMO3aKPBIBAIOIUECS I'a30HENPOHUIIAEMbIE JIBEpHU, 00pa-
3yIOIIKE BO3AYIIHYIO 3aBECY, a TAKXKE JOMOTHUTEIbHAS IPUHYAUTEIbHAS BIyBHAS BEHTIIALUS C 3200pOM
BO3/yXa U3 MECT, PACIIONIOXKEHHBIX BHE B3PbIBOOMACHBIX MPOCTPAHCTB.

19.2.3.4 [1y1a cynoB, paboTraroniux B HS()TIHOM ISATHE, BXOZbI, BEHTUISIIMOHHBIC OTBEPCTUS (BXOJIHBIC
W BBIXOJHBIE) W JPYIWe OTBEPCTHA B O€30IACHBIX IOMEIICHHUSX, TaKUX KaK >KUIIbIE MOMEIICHHS,
cily>)keOHBIE W MAIIWHHBIC IIOMELICHUS, HOCTHl YNPaBJICHUS M pyieBas pyOka, KOTOpble HE HMEIOT
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ra30HEMPOHHUIIAEMBIX 3aKPHITUH, JOJDKHBI OBITH PACIIOIIOKEHBI HE HUXKE 6 M OT CaMOl BBICOKOW TPy30BOH
BaTepJIMHUH U B JIIOOOM ClTydae MOJDKHBI OBITH PACTIONOKEHBI BHE MPENETIOB B3PHIBOOIIACHBIX 30H.

Bxoxp! B 6e30macHbIe MOMENIEHHS, PACTIONOKEHHBIE HIKEe 6 M OT caMOil BEICOKOW BAaTEPIIMHHUN WJIH B
npeaenax OMacHBIX 30H, JOJDKHBI OBITh OOOPYIOBaHBI BO3AYIIHBIMH IITI03aMU. OTBEpCcTHS B ITHX
MIOMEIICHUSAX, pAcTIOJIOKEHHBIE HIKE 6 M OT BaT€pJIMHUM, JOKHBI UMETh Ta30HETIPOHUIIAEMbIE 3aKPBITUS
Ha MEePHOJI olepanuil B HEQTIHOM TISTHE.

19.2.4 JnexTpuyeckoe 000py10BaHUue BO B3PbIBOONACHBIX NMOMEIEHUAX M NMPOCTPAHCTBAX.

19.2.4.1 B momemeHWsIX W TPOCTPAHCTBAX, OTHOCAmMXCS K 30He (0, IOIMycKaeTcs YCTaHOBKa
CIIEAYIOIIUX BHIOB DIIEKTPUUECKOTO 000PYIOBAHMS:

.1 uckpoOe30nacHOro UCNoOMHEeHUs Kareropuu (ia);

.2 TPOCTHIX AJIEKTPUYECKHUX allllapaTOB W KOMIIOHEHTOB, TaKWX KaK TEpPMOIapbl, (pOTORIEMEHTHI,
TEH30/IaTYUKH, COCTUHUTEIbHBIE KOPOOKH, BBIKIIFOUATEIH, SBISIFOIINXCS HEOTHEMIIEMON YacThI0 MCKPO-
Oe3omacHOW 1enw Kareropuu (ia) W He CIOCOOHBIX K HAKOIUIEHWIO WIJIM TEHEPHPOBAHUIO AIIEKTPHUECKON
9HEPIHH Ui BOCIUIAMEHEHHsI B3PBIBOOMIACHOM CMECH JlaXKe B CIydae BOSHUKHOBEHHS B MCKPOOE30MacHOM
1eny oOpbIBa, KOPOTKOTO 3aMBIKaHWsI WM 3aMBIKAHHS Ha 3EMITIO.

19.2.4.2 B nomenieHusiIXx M MNPOCTPAHCTBAX, OTHOCSIIMXCA K 30HE 1, JOMyCKaeTcsi YCTaHOBKa
CIIEIYIONIUX BUAOB 3JIEKTPUYECKOTO 000PYIOBaHUS:

.1 npeaHazHadeHHOTO /1151 paboThl B 30HE 0;

.2 MCcKkpo0Oe30nacHOro0 UCHONHEeHUs Kateropuu (ib);

.3 TPOCTHIX ANEKTPUYECKHUX alllapaTOB W KOMIIOHEHTOB, TaKWX KaK TepPMOIapbl, (pOTORIEMEHTHI,
TEH30/IaTYUKH, COCTUHUTEIbHBIE KOPOOKH, BBIKIFOUATEIH, SBISIFOIINXCS HEOTHEMIIEMOUN YacThI0 MCKPO-
Oe3omacHOW 1enw Kareropuu (ib) n He CIOCOOHBIX K HAKOIUIEHHIO WIIM TEHEPHUPOBAHUIO IIIEKTPUUECKON
SHEPTHH JJIS BOCIIJIAMEHEHHUS B3pPBHIBOOMIACHON CMECH MpPH HOPMAaJIBHBIX YCIOBUSAX PaOOTHI;

.4 c B3pBIBOHENPOHMIIaEMOI 000104KOl TUMA (d);

.5 ¢ o0omnoukoit moj W30BITOYHBIM naBieHueM Tuna (p). [Ipm 3ToM Tpebyercs aBTOMaTHYECKOE
OTKITIOYEHHE YCTPOWCTBA MPH TMAJeHUN JaBIICHHUS HU)KE YCTAaHOBJICHHOUW BEIMYWHBL;

.6 TIOBBIIIICHHON HAJEKHOCTH MPOTUB B3pbIBa THNA (e). [Ipu 3TOM U1 3nexTponBUrareneid HampsoKe-
HueM 3 kB u Oonee TpeOyeTcs JOMONHUTENbHAS 3alUTa B BUJIE MPOAYBKH BO3ILYyXOM MEpe IyCKOM IS
YMEHBIIEHHS pUCKa BOZHUKHOBEHHS UCKPHI B BO3YILIHOM 3a30p€;

.7 ¢ repmeTH3anuer KoMmayHaoM (m);

.8 crenmanpHOTO BHA B3PBIBO3AIIUTHI (S);

.9 BHOparopoB SXOJOTOB M WX Kadesel commacHo TpeboBaHmsiM dacTH V «HaBurammonHOE 000pyIO-
BaHue» [IpaBmi1 mo oOOPYIOBaHHIO MOPCKHX CYIOB, KaOeled CHCTEM KaTOJHOW 3alllUThl C HATOKEHHBIM
TOKOM, MPOJIOKEHHBIX B KOPPO3MOHHO-CTOMKUX CTAIBHBIX TPYyOax C Ta30HEHNPOHUIIAEMBIMH COCAMHEHUSIMU
BIUTOTh JIO BEPXHEH MaiyObl U HE MPUMBIKAIONINX K TIepeOOpKe TPY30BhIX TaHKOB (cM. Tarke 16.8.4.2);

.10 TpaH3UTHBIX KaOene.

19.2.4.3 DnexkTpomBuTaTeny ISl TPUBOJA YCTPOUCTB, PACIONIOKEHHBIX B HACOCHBIX TTOMEIICHUSX,
JIOJDKHBI YCTaHaBIIMBATbCAd B CMEXHBIX B3pBIBOOE30MAacHBIX MoMmemieHusx (cMm. takxe 4.2.5 gactu VII
«MexaHHYEeCKHE YCTAaHOBKH»). DIEKTPOABHIATENM JOJDKHBI OBITH CHAa0XKEHBI YCTPOHCTBaMH IWCTaH-
[IMOHHOTO OTKITIOYEHUS, HAXOASIUMICS BHE MOMEIICHUH, B KOTOPBIX YCTAHOBIICHBI ABUTATENH, U BHIIIE
naixyObl TaHKOB (cM. Takxke 9.4.4 gactu VIII «CucremMbl 1 TpyOOTIPOBOIBDY).

19.2.4.4 Ocgernienre B HACOCHBIX IOMEIICHHUSIX JODKHO OBITh COJOKHPOBAHO C BEHTHILAIHEH ATHX
MOMEIICHUI TaKUM 00pa3oM, YTOObI BKIIOUCHUE OCBEIICHHS OBbLIIO BO3MOXHO TOJILKO MPH padoTarolei
BEHTWISAMU. [Ipy 3TOM HEHCIPaBHOCTh B CUCTEME BEHTWISIIMU HE JODKHA MPUBOIUTH K OTKIFOUEHUIO
OCBelleHUs. ABapuiiHOE OCBEIIEHHEe, €CIM OHO YCTAaHOBIEHO, [OJDKHO OBITh HE3aBUCHMBIM OT
BEHTHIIALINH.

19.2.4.5 B momemeHUsIX W TPOCTPAHCTBAX, OTHOCALIMXCS K 30HE 2, JOIyCKAaeTcs YCTaHOBKa
CIICAYIOIIUX BUIIOB DIIEKTPUUECKOTO 000PYIOBAHUS:

.1 npeanazHayeHHOTO IS paboTHI B 30HE 1;

.2 crienuanbHON KOHCTPYKIMHU BHJIA 3AIIUTHI THIA (7);
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.3 He CO3MAIOIIeTo AYTH WM UCKPBI, HArpeThie MOBEPXHOCTH KOTOPOTO MpU HOPMAaJbHOW paboTe He
CIOCOOHBI BOCIUTAMEHUTH B3PBIBOOTIACHYIO CMEChH.

19.2.5 IlepenocHoe 31eKTP0OOOOPYIOBaAHNE, MPUMEHSIEMOE B MpoIlecce coopa pa3iautoii HedTH.

19.2.5.1 TlepenocHoe HedTecOOpHOE U TIEpeKaYNBAIOIee 000PYIOBAaHUE JOHKHO OBITH B3PHIBO3AIITH-
IIEHHOTO MCTIOJHEHUS.

19.2.5.2 PacripenenuTenbHbIE IMUTHI UM PO3ETKU DIEKTPUIESCKOrO MUTAHUS MEPEHOCHOTO NaryOHOTO
He(TECOOPHOTO W MEePEKAYUBAIOIIETO AIIEKTPOOOOPYIOBaHUS TOJKHBI OBITh CTAllHOHAPHO YCTAHOBJICHBI
TakuM 00pa3oM, YTOOBI TOAKIIOYAEMBIH Kalellb He MPOXOOMJI 4epe3 KOMUHICHI IBEped WM JpyrHe
3aKpbIBa€MbIe OTBEPCTHSA, OIPaHHUYMBAIOIINE B3PHIBOONACHBIE TIOMEIIEHUS W MTPOCTPAHCTBA.

KoHeTpykuusi Takux pacnpeleqUTEeNbHBIX YCTPOWCTB WM PO3ETOK JOJDKHA MpeaycMaTphBarh
OJIOKMPOBKY, UCKJIFOYAIOIIYIO TOAKIIIOYCHNE TEPEHOCHOTO AJIEKTPOOOOpYIOBaHMs IOl HANpPSHKEHUEM, a
TakKe 3aIIUTy OT TOKOB KOPOTKOTO 3aMBIKaHUS M MEPErpy3Ku B KaKIon Qasze.

19.2.5.3 KoncTpykmmst THOKMX KaOenel aisi IMOIKIIOUEHHUS MEPEHOCHOTO 3JIEKTPOOOOpYAOBaHMUS,
NPUMEHEMOro Juist cOopa pa3uToi HeTH, JOJHKHA MPEIyCMaTPUBATh METAIITHUECKYIO OIUIETKY (3KpaH),
MOBEPX KOTOPOW AODKHA OBITH HETIPOHUIIAeMas Hapy)KHas 000JI0UKa M3 YCTOHYMBOTO K HE()TH MaTepHuaa.

19.2.6 Ilpoxknanka kabeJieii.

19.2.6.1 Ilpokiagka kabeneit Ha mamydax HedTEHATHMBHBIX U He()TECOOPHBIX CYOB TOJKHA OCYIIECT-
BISTBCS TIO TIEPEXOJHBIM MOCTHKaM B COOTBETCTBYIONIMX KaHayax (kenobOax). OnuHOYHBIE Kabemu
JOIyCKaeTcsl MpoKaneiBaTh B TpyOax. Korma mnepexomgHble MOCTHKHM HAaxoJsATCS BHYTPH 30HBI 1,
MPOKJIaJIKa JOJDKHA OCYIIECTBISTHCS TOJIBKO KaOeIsIMH, OTBEYAIOIUME TpeboBanusM 2.9.11.

19.2.6.2 Ilpu mnpokmamke kabenelt B KaHamax (bkelro0ax) MODKHBI BBITOTHATHCS CIETYIOIIHE
TpeOOBaHMS:

.1 xabenu B KaHanax (enobax) TOMKHBI YKIIaJbIBaTHCS CBOOOAHO psAaMH Ha (PaCOHHBIX MPOTEKTOPAX
U3 HEMETAJUIMYECKHX MAaTepHajoB; MPH 3TOM JOJJKHA OBITh HMCKIIOUYEHa BO3MOXKHOCTH OOKOBOTO
cMmerieHus psana (kabens). JlomyckaroTcst Takske CIOCOOBI 3aKpeTyIeHHOH OecTpyOHOM MpokiIaaky Kademen
(B xaOeNBHBIX TOABECKAX, IO/ CKOOaMH), KOHCTPYKTHBHBIE PelIeHMs] KOTOPBIX JOJDKHBI OBITh 0T0OpEHBI
Pernctpom; mpu 3TOM yKiIanka kabened MmpH 3aKperuieHHON MpOKIaake JODKHA ObITH BBITIOJHEHA HE
Oomee ueM B I1Ba psja;

.2 xabenu He JOJDKHBI KacaThCsl METALTMUSCKUX KOHCTPYKIMK KaHana (xkeno0a);

.3 xabenu He TOJDKHBI MOIBEPTaThCsl HOCTOSIHHBIM U IIEPEMEHHBIM HATSHKSHUSIM TI07] BO3ICHCTBUEM Jie-
dopmay CymHa W JOJDKHBI 3alUIIATBCS OT BO3JACHCTBHA 3THX Jedopmanuil, 0COOEHHO B MecTax
pa3beMa W CKOJB3AIINX COSAMHEHUI MOCTHKA FUTH TUTOMIAAKH ¢ HaZCTpokaMu. B MecTax pa3pema mimn
CKOJIB3SIIIIETO COECAMHEHUS MOCTHKA WM TUIOIAAKH JOJKHBI OBITh MPEIyCMOTPEHbI KOMIIEHCAIIHOHHBIE
neTnd. BHYTpeHHHI paguyc KOMIIGHCAIlMOHHOW MeTIM MOJbKeH ObTh He MeHee 10 nuamerpos
HAUOOJIBIIIETO TI0 TUAMETPY Kabels;

.4 xaben TOJKHBI OBITh 3aIUIIEHBI OT MPSMOTO BO3ICHCTBHS COJHEYHON pajilallii, BOJIHEI, TEPEBO-
3UMBIX HE(TETPOAYKTOB, a TAKXKe OT MEXaHHIECKHUX MOBPEXKICHUH;

.5 paccTosHUS OT Kabemneil 10 UCTOUHMKOB Teljia JOJDKHBI 0TBedarh TpeboBanusaM 16.8.4.1;

.6 Tpaccel kaOenel, pacmojOKEHHbIE Ha TIEPEXOAHOM IUIOmAIKe WIM B Tpybax B mpenaenax
MPOCTPAHCTBA, HAXOMAAIIETOCs BHYTPH 30HBI 1, a TakKe KOMIICHCAI[MOHHBIE METIH HE JOJKHBI
pacronararscsi OT majxyobl TaHKOB Hke 300 MM;

.7 MeTauTMdecKre 00OJIOYKH WM OpOHS Kadeleld NOHKHBI OBITh 3a3eMJICHBI HAa 000mX KoHIaX. J[ist
KOHEUHBIX IIeTel AOMyCKaeTCs 3a3eMJIEHHE METaNINYeCcKoil 000I0UKH MPOU3BOIUTH TOJIBKO CO CTOPOHBI
MTUTAHHUS.

19.2.6.3 Jlns cucreM C HanmpspKeHHEM, YKa3aHHBIM B 19.2.2.1.4, crnemyeT MpUMEHSTH TOIBKO KaOelu,
MMEIOMINE MEIHBIE AKPaHbI C JOMOJHUTEIHHON H3OJSAIMOHHONW 000J0YKOil Ha 3TOM 3KpaHe. Ilnomans
MOTIEPEYHOT0 CeUeHHsI IKpaHa JAO0JKHA OBITh HE MEHee IUIOIMIATU CEUCHHUS JKUJIIBL.

19.2.7 UHTerpupoBaHHbIe IPY30BbIe U 0aNIaCTHbIE CHCTEMBI.

19.2.7.1 Hacrosimmue TpeOoBaHUS pacpOCTPAHSIOTCS Ha UHTETPUPOBAaHHBIC TPY30BbIC M OaJIaCTHBIC
CHCTEMBI, yCTaHABJIMBAaEMbIe Ha HAJIMBHBIX CyJaX, HE3aBUCHMO OT WX pa3Mepa M THUIA.
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Ilox uHTErprpoOBaHHBIMH (COBMELICHHBIMHM) CHCTEMaM{ IMOHHUMAIOTCSI MHTEIPUPOBAHHbBIC THIPAB-
JIMYECKUE W/WIN DIICKTPUUECKUE CUCTEMBbI, HCIIOIb3yEeMbIe AJIs1 IPUBOAOB 00OMX I'PY30BBIX M OaJlIaCTHBIX
HAcoCOB (BKIIFOYAsi aKTUBHBIC KOMITOHEHTHI, T. €. CHCTEMbI YIIPaBJICHHUS M 3alIUThl HACOCOB, U MCKIFOUAsI
MACCUBHBIC KOMIIOHEHTHI, T. €. TPYOOIPOBOJIBI).

19.2.7.2 omkHbI OBITh MPEATIPUHATH MEPHI IS IPEAOTBPALICHHUS OTHOBPEMEHHOTO BBIX0JIA U3 CTPOS
IPY30BBIX M OaJUIaCTHBIX HACOCOB, BBI3BAHHBIX OJHON HEUCIIPABHOCTBHIO MM aBapue MHTEIPHUPOBAHHOI
Ipy30BOH M 0aJUIaCTHOW CHCTEMBI, BKIIIOYAs €€ CUCTEMbI YIPABJICHHUS M 3aIlUTHI.

19.2.7.3 llenn aBapuifHOW OCTaHOBKHM HAcCOCOB TPY30BBIX M OaJaCTHBIX CHCTEM JOJKHBI OBITH
HE3aBUCHMBIMH OT IIENIeH MX CUCTEM yrpapieHus. HermcrnpaBHOCTE B IETISIX CHCTEMBI YIIPABICHUS WM B
LeNsIX aBapUiHOM OCTAaHOBKM HE JOJDKHA MNPHUBOAUTH WHTETPUPOBAHHYIO CHCTEMY YIIPaBICHHS
IPY30BBIMH W/WIIM OaJUTaCTHBIMKM HacocaMH B HepaOodee COCTOSHHE.

19.2.7.4 CucreMa pydHOI aBapUHON OCTAaHOBKH I'PY30BBIX HACOCOB JODKHA OBITH BBHITOTHEHA TAKHM
00pa3om, 9TOOKI NP e cpadaThIBaHUU HE OTKIIOYAJIOCH MUTAHUE OAJIAaCTHBIX HACOCOB.

19.2.7.5 Iluranue cUCTEM YIpPaBIEHHUS HACOCAMH JOJDKHO OCYHIECTBISATHCS MO JBYM HE3aBHCHMBIM
¢dunepam OT MIABHOTO paclpelesUTeNbHOro muTa. Vicue3HoBeHHe MUTaHus B JIIOOOM M3 3TUX (HUICPOB
JOJKHO IIPUBOAUTH K CPadaThIBAaHUIO 3BYKOBOM M CBETOBON CUI'HAJIM3ALUK HA KaXKAOM IIOCTY yNPaBICHUS
HACOCaMH.

19.2.7.6 HomxHbl OBITH NPEAYCMOTPEHBI PE3EpPBHBIE CPEACTBA YNPABICHHUS WHTETPUPOBAHHON
Tpy30BOH W/UIM OalIacTHOH CHCTEMOi, OOecleuMBarolIie ee HOopMalbHOe (YHKIHMOHHPOBAHHE HpPHU
BBIXOZI€ M3 CTPOSl aBTOMATH3MPOBAaHHOW WM AMCTAHLMOHHOW CHCTEM YIpaBJICHHA. JTO YCIIOBHE MOXKET
OBITH BBIIIOJHEHO C IIOMOIIBIO YCTPOMCTBA INEPEKIIOYCHUS HA PYUYHOE YIIPaBICHHE W/WIM pe3epBHUp-
OBaHUEM COOTBETCTBYIONIMX YCTPOWCTB B CHCTEMAax YIPaBJICHUS.

19.3 CYJA JJIs1 IEPEBO3KHW TPAHCIIOPTHBIX CPEJICTB C TOIIJIMBOM B BAKAX,
HEOBXO/UMBbIM JJIAA ABUKEHUS 3TUX TPAHCIIOPTHBIX CPEJICTB

19.3.1 O6mue TpedoBanms.

19.3.1.1 TpebGoBaHusi HacTOsIIEH INaBbl PACHPOCTPAHSIOTCA HA BIIEKTPUYECKOE O0O0OpYHOBaHUE
TPIOMOB, & TAK)K€ APYTUX IMOMELUIEHUH U IPOCTPAHCTB, NMPEIHA3HAUYEHHBIX JUISl IEPEBO3KU TPAHCIOPTHBIX
CPEACTB C TOIUIMBOM B 0akax, HEOOXOAWMBIM JUIsSl ABMXKECHUS 3TUX TPAHCIIOPTHBIX CPEICTB.

19.3.1.2 Tpromsl u momemnieHus, nepednciennsie B 19.3.1.1, mpuHaamexxaT K B3pHIBOOMACHBIM ITOMe-
IICHUSM M MIPOCTPAHCTBAM.

19.3.1.3 Kabenu AomkHBI OBITH 3alUIICHB OT MEXaHWYECKUX MoBpexaeHuil. Kabemu, pacmoso-
JKEHHBIE TOPU3OHTANBHO, CIENyeT NPOKIaIbIBaTh Ha paccTOSHUM He MeHee 450 MM HaJ CIUIOIIHOH
nany6oi win miaTopMoi, UCKIIIOUaromel cBoO0IHOe MPOHUKHOBEHUE Ta30B BHM3. [Ipoxoxasl xabeneil
gepe3 naryobl U mepeOOpPKU JOKHBI OBITh Ta30HEIPOHUIIAEMBIMH.

19.3.1.4 Dnexrpuyeckoe 000pyIOBaHUE, YCTAHOBICHHOE B KaHAJIaX BHITSDKHON BEHTHIISAIIAU, TOJDKHO
OBITh B3PHIBO3AIIUIIEHHOTO HCIIOJHEHUS — TOBBIIIEHHON HAJeKHOCTH NPOTHB B3phiBa (Exe) nmimm ¢
B3pBIBOHENPOHHUIIAeMOW 00011049K0i (EXd) U OBITH CIIOCOOHBIM PabOTaTh BO B3PHIBOOIACHOM Ta30BOM
cpele ¥ COOTBETCTBOBATh Kareropuu razoBoit cMecu 1IC (cxxaterid Bogopox) win 1A (cxkaTeIil IPHPOTHBIHA
ras).

19.3.1.5 OcBenienue, ycTaHOBIEHHOE B TPIOMax M MOMELIEHUAX, TepeuncienHsix B 19.3.1.1, cienyer
pa3fenuTh HE MEHEEe YEM Ha JIBE€ TPYIIBI, KaKJas U3 KOTOPBIX JOJKHA IMUTATHCS OT OTAECIBHOW LEMH.

19.3.2 YcraHoBKa 3JIEKTPHYECKOT0 000PYA0BAHMS B TPIOMAX M NIOMELIEHUSIX, IPeAHA3ZHAYEHHbIX
AJIS TIePeBO3KH TPAHCMOPTHBIX CPEACTB € TOMIMBOM B 0aKax Ha MAacCCaKUPCKHUX CyAax U mapomMax.

19.3.2.1 B Tpromax 1 MOMEIEHHUIX, B IPOCTPAHCTBAX, PACTIONOKEHHBIX BhIIe 450 MM Haja rpy30BOii
nanyool win miaTgopMoi, HWCKIIoYaronield CcBOOOJHOE NPOHMKHOBEHHE Ta30B BHH3, JIOIIYyCKACTCS
YCTaHaBIMBATh AJIEKTPUUECKOE 000pyAOBaHHUE!

CO CTEITEHBIO 3aIIUTHl He HUXKe, ueM P55, npu ycnoBun, 4o cucteMa BEHTWISLUU 00€CIICUUBAET, 110
Kpaitaeir mepe, 10-kpaTHbIii 0OMEH BO3yXa B Hac;
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CHEIHMAaTbHO TpeAHa3HaYeHHOEe JJIsl YCTAaHOBKH B 30HE 2.

19.3.2.2 B TproMax M MOMEMIECHUIX, HAXOMAIMIUXCS BBIIIE TATYOBI ITepeOopok, B 30HE HIDKe 450 MM
Haa manmyOod wiam TUaTQopMol, HCKIoYaromel cBOOOTHOE NPOHWKHOBEHHWE Ta30B BHHU3, CIEIyeT
YCTaHABIMBATh DJICKTPHUYECKOE OOOpPYIOBaHWE B3PHIBO3AIIMIICHHOTO HCIONHEHHS: HCKpobOe3omacHoe
(Exi), c 0b6omouKoii moj u30bITOUHEIM AaBiIeHUEeM (Exp), ¢ B3ppIBOHENPOHUIIaEMOH 000J0uko (EXd) nn
TTOBBIIIICHHOW HA/ISXHOCTHU MPOTUB B3pbIBa (EXe).

19.3.2.3 B TpromMax W IOMEIIEHUAX, HAXOIAIMIMXCSA HIDKE MamyObl IMepeOOpoK B IEJIOM HX OObeMe
ClIeyeT yCTaHaBIIMBATh DJIEKTPUIECKOE 00OPYIOBaHHE B3PHIBO-3ALIUIEHHOTO MCIIONHEHHS; UCKPOOe30-
nacHoe (Exi), ¢ 000J04KO# 107 U30BITOYHBIM JaBiicHHeM (EXxp), ¢ B3pBIBOHEMPOHUIIAEMOI 000I0YKOMH
(Exd) wim OBBIIIEHHOHN Ha/EKHOCTH MPOTHUB B3pbIBa (EXxe).

19.3.3 CnennanbHbie Tpe0OBaHUA K NMACCAKUPCKUM CyAaM, HMEIOIIHMM I'PYy30Bblie IIOMEIeHNns ¢
TOPH30HTAJIBHBIM CHOCOO0M MOTPY3KH M BBITPY3KH.

19.3.3.1 Ha maccaXupckux cygax C TPY30BBIMH IOMEIICHHSIMH C TOPH3OHTAIBHBEIM CIIOCOOOM
MOTPY3KH M BBITPY3KH MM MOMEUICHUAMHU CIIEIHAIbHOW KaTeropuu, nepedrcieHHbpMu B 1.5 gactu VI
«IIpoTuBomOKapHas 3amuTa», CIEAyeT, HE3aBUCHMO OT aBapUWHOTO OCBENIeHUS, Tpedyemoro
B 19.1.2.1.1, yCTaHOBUTh BO BCEX IACCAXHPCKHX IOMEIICHUAX OOIIEro ITOJIb30BAHMS W KOPHUAOpax
JIOTIOJTHUTENIFHOE aBapHifHOE OCBEIIeHNE, 00ecTeunBarolee JeiicTBIe B TEUeHHE, 10 KpaifHel Mepe, 3 9 B
YCIIOBHSIX JII0OOOT0 KpeHa CylHa M B Cllydae, KOTJa BCEe JAPyTHe HCTOYHHWKH 3JIEKTPUYECKOM IHEepruu
NepecTaHyT AeHCTBOBATE.

DT0 OcBelleHNE JOKHO OBITh TAKUM, YTOOBI MOJKHO OBLITO JIETKO 3aMETHTh JIOPOTY BBIXOJA K MEeCTaM
sBaKyanuu (WM odecnieduTh ocBemeHHocTh 0,5 nK). Kaxmoe moBpexaeHne CBETHIHLHHUKA JOKHO OBITh
BUJIUMBIM.

19.3.3.2 VICTOYHUKOM DJIEKTPUYECKON DHEPTHH ISl TAKOTO JOMOIHUTEIHHOTO OCBEIICHUS TOJDKHBI
OBITh aKKyMYJSITOpHBIE OaTaped, yCTaHOBJCHHBIE B CBETHJIBHUKAX, IMOCTOSHHO 3apssKaeMble OT
aBapUHOTO PACIPEACITUTENHFHOTO MIUTa M 3aMEHseMble 4Yepe3 MPOMEXYTOK BPEMEHH, ONpeesieMbIi
M3TOTOBUTENIEM C YYETOM YCIOBHUH, B KOTOPBIX OHH OYIAYyT YCTaHOBIJICHBHI.

19.3.3.3 B kaxmaoM KOpuAOpe TOMEIICHWHA JKHITaKa, KOMHATaX OTAbIXa JKHMaXa M B KaKIOM
MOMEIIEHNH, B KOTOPOM OOBIYHO pPa0OTaeT JKUIaX, CIEAyeT MIPeIyCMOTPETh IEPEHOCHYIO JIaMIly
(ponapp), muTaEMyI0 OT aKKyMYJISITOpa, €CIM B 3THX HOMELICHUSX HE YCTaHOBJIECHO IONONHUTEIbHOE
aBapuitHoe ocBeuleHue cornacHo 19.3.3.1 u 19.3.3.2.

19.3.4 YcraHoBKa 3JIEKTPHYECKOI0 000PYA0BAHMS B TPIOMAX M NIOMeELIEHUsIX, IPeAHA3ZHAYEHHbIX
AJISl epeBO3KH TPAHCMOPTHBIX CPEICTB ¢ TONMJIMBOM B 0akax Ha IPY30BBIX CyJaXx.

19.3.4.1 B Tpromax ¥ MOMEILEHHUIX, B IPOCTPAHCTBAX, PACTIONOKEHHBIX BhIIe 450 MM Haja rpy30BOi
nanyool win miaTgopMol, HWCKIIoYaronield cBOOOJHOE NPOHMKHOBEHHE Ta30B BHH3, JIOITYyCKACTCS
YCTaHaBIHMBATh JEKTPUIECKOE 000PyI0BaHNUE:

CO CTETICHBIO 3alUTHI He HIDKe, 9eM [PS55, mpu ycnoBum, 9TO cuCTeMa BEHTWIIANNN 00ECIIEUnBAaeT, 110
Kpaitaeir mepe, 10-kpaTHbIii 0OMEH BO3yXa B Hac;

CIEIHaJIbHO TMpeAHa3HaYeHHOEe JJISl YCTAaHOBKH B 30HE 2.

19.3.4.2 B TproMax 1 MOMEIIEHUSIX, PaCIOJI0KEHHBIX B 30He HIXke 450 MM HaJl rpy30Boii nayry0oit nim
wiaTGopMoi, HCKIIOYaonied cBOOOIHOE NMPOHUKHOBEHHE Ta30B BHU3, CIEOyeT yCTaHABIMBATH JIIEK-
TpUYECcKOe 000PYIOBaHUE B3PBIBO3AIIMIIICHHOTO UCIIOTHEHUS: HcKkpobe3onacHoe (Exi), ¢ 000J1049K0# Mo
u30bITOYHBIM JaBiacHHEeM (FEXp), cO B3pbIBOHENMPOHHUIIaeMON 00010ukoil (Exd) wWin MOBBIMICHHON
HaJIe)KHOCTHU MPOTHB B3pbIBa (EXe).

19.4 CYJA CHELNUAJIBHOT'O HASHAYEHUWSA

19.4.1 IlutaHue OTBETCTBEHHBIX YCTPOIiCTB.
Ha cynax cnenmanbHOTO Ha3HAYeHUs, IEPEeBO3ANINX Oosee 60 Yel., ey, MUTAIINe OTBETCTBEHHbBIE
YCTPOWCTBA, TOJDKHBEI OBITh BBITTOJHEHBI COTTIACHO TpeOoBanusaMm 19.1.1.4.
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19.4.2 ABapuiiHble HCTOYHUKHU IJIeKTPUYECKOH IHEPruu.

19.4.2.1 Ha cynmax cneruaibHOTO Ha3HauYCHUS, TTEPEBO3ANINX He Oojee 60 dem. aBapuiHBI HCTOYHUK
ANIEKTPUUYECKON IHEPTUH OJDKEH OTBEYaTh TpeGoBaHUsIM 9.3.

Cyna nuHol 6onee 50 M TOMOTHUATENBHO JOIDKHBI OTBe4aTh Tpebosanusm 19.1.2.3.1.

19.4.2.2 Ha cynax, nepeBo3aumx Oonee 60 den., aBapuiHBI MCTOYHHMK DJICKTPHUYECKOH DHEPTHH
JIOJDKEH OTBedaTh TpeOoBaHUAM 19.1.2.

19.4.3 DnexTpuyeckoe 0600py10oBaHue B KJAJ0BBIX B3pbIBYATHIX BellECTB.

19.4.3.1 Kpome CBETHIIHHIKOB OCBELIEHHS, 000PYIOBAHHBIX IUTAOHAMY C TIPEAOXPAHUTEIFHBIMHI CETKAMH,
u Kabeseil B Ta30HETPOHMIIAEMBIX TPyOaX, YCTAaHOBKA JPYrOro 3JIEKTPUUECKOr0 O0OPYIOBAHMS B KIAJIOBBIX
B3pbIBUATHIX BEIIECTB, YKa3aHHBIX B 2.1.5.3 yactu VI «lIpoTuBonoxapHas 3ammra», He JIOIyCKaeTCs.

19.4.3.2 Broikmioyarenu Leneil OCBEHICHMsI NOJKHBI HAXOOUTHCS C BHEIIHEH CTOPOHBI KJIAJOBBIX
B3pBIBUATHIX BELIECTB M UMETh CBETOBYIO CUTHAJIM3ALUIO O HANWYMU HAIPSDKEHUS HA CBETHJIbHUKAX.

19.4.3.3 VYctpoiicTBa Uil TOAKITIOYEHHUS DJIEKTPONPHUOOPOB B MEPEHOCHBIX KIAJOBBIX B3PBIBUATHIX
BEIIECTB K CYJOBOH DIEKTPUYECKOW CETH JMOJKHBI OBITh CHAOXEHBI TaONHYKON C yKa3aHHEM
NIEKTPUUECKUX HOMUHAIBHBIX JAHHBIX YCTPOWUCTB U NOJDKHBI IMETh CTETICHb 3alIUTH He Hibke, ueM [P56.

19.4.3.4 KnamoBble B3pBIBUATHIX BEIICCTB JOHKHBI OBITH 000PYIOBAHBI aBTOMATHICCKUMH TETUIOBBIMHI
M3BEIIATEISIMH, CPadaThIBAIOIIMMHU TPU TOBBIIeHNH Temreparypsl 6onee 40 °C (cm. 6.2.2.17 gactu VI
«IIpoTHBOTIO’KApHAS 3aIUTAY).

19.4.4 Cyna, ucniosib3yemble 1151 epepadoTKHU KUBbIX PeCypcoB MOPSl U He 3aHATHIE HX JIOBOM.

19.4.4.1 OcBuaeTENECTBOBAHNE 3JIEKTPUIECKOTO 000PYIOBaHUSL.

OcBHIETENHCTBOBAHUIO HA CyAHE B JOIOJHEHHE K IIEPEUUCICHHOMY B 1.3.2 MOMIEXKUT 3IIEKTPHUIECKOe
000pynOBaHHE TEXHOJOTHYECKHX MEXaHH3MOB (00pabOTKHM MPOIYKTOB MPOMEBICIA H JIOBA, CM. TaKkKe
1.3.2.4.1).

19.4.4.2 OcBUAETENBLCTBOBAHNE JJIEKTPUIECKOTO 000PYAOBaHUS MIPH U3TOTOBIICHUH.

OcCBHIETENHCTBOBAHHUIO MIPHU M3TOTOBJICHUH B JONOJIHEHHE K mepedrcieHHomy B 1.3.3.1 mommexwur
aJIeKTpHUYeckoe obopymoBaHue, ykazaHHoe B 19.4.4.1. JlomyckaeTcs WCHOIB30BAHUE JIICKTPUUIECKOTO
000pyIOBaHUS TEXHOJIIOTHUECKUX MEXaHW3MOB, YKka3zaHHOTO B 19.4.4.1, 0OMenpoOMBINTUICHHOTO UCTIOTHE-
HUs, HE B MOJHON Mepe OTBeuaromero rpedopanmsM pasza. 1 — 18.

19.4.4.3 KoHCTpykTHBHBIE TpeOOBaHHMSI W CTENEHb 3aLIUTHl 3JIECKTPUUYECKOTO OO0OpYIOBaHHS
TEXHOJIOTU-YECKUX MEXaHHU3MOB M XOJOAWUIBHBIX YCTAHOBOK.

19.4.4.3.1 Dnexrpuyeckoe 00OpyIOBaHHE B MOMEIIEHUSIX, T/I€ MTPOU3BOAUTCS 00pabOTKa MPOIYKTOB
MPOMBICIIA | JIOBA, TOJDKHO OBITh YCTOMYMBBIM K BO3ACHCTBHIO HAa HErO 3a00PTHOM BOIBI M MPOTYKTOB
pBI6000pabOTKH UM COOTBETCTBYIOIIMM 00pa3oM 3allUIIEHO.

19.4.4.3.2 DnextpoaBUTaTENN KOMIIPECCOPOB MPOU3BOJICTBEHHON XOJOMWIBHOH YCTaHOBKH, BEHTH-
JSITOPOB  OXJIAXKJAEMBIX TPIOMOB M MOPO3WJIBHBIX allaparoB, a B OOOCHOBAHHBIX CIIydasX JJIEKTPO-
000pyIoBaHHE APYIHX TEXHOJOIMYECKUX MEXaHU3MOB JOJDKHO UMETh 000TPEB JUIs MOAACPKaHUS TeMIIe-
parypsbl, 1o KpaiiHeld Mepe, Ha 3 °C BbIIIe TeMIEepaTyphl OKPYKArOIIEro BO3IyXa.

19.4.4.3.3 PacrpenenurenbHble yCTPOHCTBA W ITyCKOPETYIMPYIOIIAS U 3alllUTHAs armaparypa dJieK-
TPUYECKOTO 00OPYAOBaHMUs, YKazaHHOTO B 19.4.4.3.1, NOJKHBI yCTaHABIMBATHCS B CIIEHUATBHBIX 3JICKTPH-
YECKHX MOMEICHHSAX.

19.4.4.3.4 KabGenn B MecTax, IOJIBEPKEHHBIX IJIUTEIFHOMY BO3JIEHCTBUIO CONH WIH JPYTUX
MPOAYKTOB PHI000OPAOOTKH, JOKHBEI UMETh OOOJIOYKH, CTOWKHE K BO3ICHCTBHIO JAHHOW CPENbI, WIIH
JIOJDKHBI OBITH COOTBETCTBYIOLIMM 00pa3oM 3allIMIICHEI.

19.4.4.4 CocraB 1 MOIIHOCTH OCHOBHOTO MCTOYHHKA HJIEKTPUUECKOH SHEPIUH.

19.4.4.4.1 OrmpenencHue cocTaBa M MONIHOCTH OCHOBHOTO HMCTOYHHKA DJICKTPHUECKOH SHEPTHH
JIOTDKHO TIPOW3BOANTHCS C YUETOM CIEIYIOIINX PEKUMOB pabOTHI CyaHA:

XOJI0BOTO;

MaHEBPOB;

BO BpeMs IOKapa, NpoOOMHBI KOpITyca MM APYTHX BIMSIONIMX HA O€30MacHOCTH IUIABaHMS CyAHA
YCIIOBUH ITpH paboTe OCHOBHOI'O MCTOYHUKA HIIEKTPUUECKON SHEPIuy;

MTPOU3BOJICTBEHHOTO.
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19.4.4.4.2 MoIIHOCTh TEHEPaTOPOB, BXOASIIUX B COCTAaB OCHOBHOTO HCTOYHHKA JJIEKTPHUYECKOU
SHEpPTHH, NTOJDKHA OBITh JOCTATOYHOW, YTOOBI TPH BBIXOJAE W3 CTPOS JIOOOTO W3 HHUX OCTaBIIHECS
ofecreuynBany THUTAHHWE DJEKTPUYECKOTO OOOpYIOBaHUS B YCIOBHSX, yKazaHHBIX B 19.4.4.4.1, mpm
OJTHOBPEMEHHOM 00€CIIeueHINH MUHUMAIIBHBIX YCIIOBHI OOMTAEMOCTH JJIsl HAXOSIIUXCS Ha OOPTY JIIOACH.

19.4.4.5 PacmipenencHue 3IEKTPUUECKON SHEPTHU.

19.4.4.5.1 [Ipu HanMUUK B COCTaBE OCHOBHOTO MCTOYHHKA 3JIEKTPUIECKOM SHEPTUH BaJIOTEHEPATOPOB,
HE TpeJHa3HAYeHHBIX U1 TNapajUIeNlbHOW paboThl ¢ TeHeparopaMu ¢ HE3aBHCHMBIM IPHUBOIOM,
MEXaHM3Mbl W CHCTEMBI, OOECIIEUMBAIOIINE JBH)KECHHE, YIPABIIEMOCTh M 0€30MacCHOCTh IUIABAHMS,
JOJDKHBI TOJy4aTh NHTaHUE OT INWH TEHEpaTopoB C HE3aBHCUMBIM MPUBOJOM, a DJJICKTPHUECKOE
00opyaoBaHHE MPOU3BOACTBEHHBIX XOJOMMWIBHBIX YCTAHOBOK M TEXHOJIOTHYECKOIO 00OPYHOBaHUS — OT
IIMH BaJIOTEHEPATOPOB.

19.4.4.5.2 Dnexkrpudeckue MPUBOILI KOMIIPECCOPOB IPOM3BOACTBEHHONW XOJOAWJIBLHONW YCTaHOBKH
JIOJDKHBI TTOJTy4YaTh MHWTaHHE MO OTACNBHBIM (HepaM OT IIHH TJIABHOTO PACIHpPENIeIHTENHLHOTO IIHTA.
JoryckaeTcst MUTaHWE 3TUX MIPUBOJOB OT OTACIBHOIO PACTIPEISITUTEILHOTO MIUTA, TOTYYalOIIeTo MUTaHNE TI0
IBYM (uaepaM, MOAKIFOYEHHBIM K pa3HbIM CEKIUSM IIIMH TIABHOTO PACHPENETUTEILHOTO MIHUTA.

19.4.4.5.3 DnexkTpudeckas ceTh MUTAHUSA PACIPEIACITUTEIBHBIX MTUTOB TEXHOJOTHICCKUX MEXaHH3MOB
(00paboOTKH MPOTYKTOB MPOMBICIIA H JIOBA) MOJKHA OBITH IJIEKTPUICCKU (TATBBAHIMYCCKH) OTIEICHA OT
o01eit cymoBoil cerTu.

19.4.4.5.4 Ecnu npemgycMmaTpuBaeTcsl Iepefaya 3JIEKTPUUYSCKOM SHEPIWM Ha Jpyrue cyha, JODKeH
OBITh YCTAHOBIIEH WIWT IEPENadu AJIEKTPOSHEPTHH, SJICKTPUYECKH (TAIbBAHWYECKH) OTIEICHHBIH OT
o0mmelt CymoBoi ceTH.

19.4.4.5.5 Ilpu nutanuu oT ceTH ¢ HampsbkeHueM Oojee 50 B mepeHOCHBIX MHCTPYMEHTOB, a TaKkKe
MEepeIBUKHBIX CPEJCTB MEXAHM3AIllMHM, HE YCTAHOBJCHHBIX CTAlMOHAPHO, IS KaXKIOr0 MOTpeOuTeIs
CIIeyeT MPUMEHSTh YCTPOHCTBO 3alIUTHOTO OTKIIIOYEHHUS B COYETAHHH C Pa3eUTENbHBIM TpaHcpopmMa-
TOPOM. YCTPOMCTBO JOJDKHO OTKIIOYATh MUTAHUE, €CIIM TOK YTEUKU Ha Kopmyc Oynet Oonbiie 30 MA.

19.4.4.6 OcBeuicHue.

19.4.4.6.1 Ilomermmenusi, Tae MPOMU3BOANUTCSA 00pabOTKa MPOAYKTOB MPOMBICIA U JIOBA, U OTACICHHUS
MPOM3BO/ICTBEHHBIX XOJIOAMIIBHBIX MAIIMH JTOJKHBI OBITH 000PY/IOBaHBI CTAIIMOHAPHBIMH CBETUIIEHUKAMH,
pacrojoxeHre ¥ NUTaHhe KOTOPBIX JOKHO OBITH BBIIOJIHEHO B COOTBETCTBUH € 6.2.3.

19.4.4.6.2 Tprombl Ui XpaHEHUs PHIOONIPOAYKIUU JOJDKHBI OBITH OOOPYIOBAHBI CTAI[HOHAPHBIMH
CBETHIIFHUKAaMH, KOTOPBIE JOJDKHBI TIOIYyYaTh MATAHUE cOTiiacHo 6.2.7.

19.4.4.7 Curnanuzanus.

BHyTpH OxJlayKIaeMbIX TPIOMOB Y Ka)KIOTO BBIXONA JIOJDKHA OBITH YCTAHOBIICHA KHOIKA CHUTHAIM3ALUH
«YenoBek B TproMe» ISl MOAAYH CHTHAJIA B PYJIEBYIO pYOKY WIIH B Ipyroe TOMEIEHHE C TOCTOSHHOW BaXTOM.

19.4.4.8 ABapwuiiHble 3JI€KTPUYCCKHE YCTAHOBKH.

19.4.4.8.1 ABapuitHBIII UCTOYHHK DJIEKTPUICCKON SHEPTHH JTOJDKEH OTBEYATh TpeOOoBaHMIM 9.3.

19.4.4.8.2 ABapuiiHBIII WCTOYHHK DJJIEKTPHUECKON HHepruu B mgomoimHeHWe K 9.3.1.1 momken
obecrieunBaTh MUTaHUE aBAPUIHOTO OCBEHICHUS IOMEUICHUH, Il MPOU3BOIUTCA 00pabdoTKa MPOILyKTOB
MpOMBICTIa U JIOBA, U BBIXOAOB M3 HHX, a TaKXKe MajdyOe B pailoHe MPOMBICIOBBIX MEXaHHU3MOB.

19.4.4.8.3 Ecnu aBapuitHBIM HCTOYHHKOM 3JIEKTPHUYECKOI SHEPTUH ABJISIETCS] TEHEPATOP, HOJDKEH OBITH
MPEeyCMOTPEH aBapUiHBINA MEPEXOMHBIA UCTOYHHUK JJIEKTPUYECKON PHEeprun (aKKyMyJsiTopHasi Oarapes)
€MKOCTBIO, JOCTATOYHOM JJIs1 oOecieueHrs MUTanus B TedeHue 30 MuH notpedurtenei, ykazaHHbx B 9.3.7
n 19.4.4.8.2.

19.5 CVIIA JJISI IEPEBO3KHA KOHTEMHEPOB

19.5.1 O6mue TpedoBanms.
TpeOoBaHUs HacTOSIIEH IJABBl PACIPOCTPAHSIOTCS Ha BIEKTPHYECKOe O00OpYyIOBaHHE CYAOB,
HpeIHa3HaYCHHBIX JUIS IEPEeBO3KU N30TEPMUYECKUX KOHTEHHEPOB.
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19.5.2 [lutaHue U pacnpenejieHue dIeKTPHUYECKOH IHEPruu.

19.5.2.1 3a HOMHMHaJIbHYIO MOIIHOCTb AJIEKTPUYECKUX YCTPONCTB H30TEPMUUYECKUX KOHTEHHEPOB
cienyeT TNPUHUMATh HMX YCTAHOBJICHHYIO MOINHOCTH. lloTpebmseMas MOIIHOCTH JIIEKTPHUYECKOTO
000pynoBaHHs N30TEPMHUUYECKOTO KOHTEHHEpa B HOMHHAJIBHBIX YCIOBUSAX paOOTHl HE TOJDKHA MPEBBIIIATH
15 xBT (18,75 xB-A).

19.5.2.2 VerpolicTBa 11 3aIIUTHl UCTOUHUKOB JIEKTPUUECKONW PHEPTHU OT MEPErpy3KH, MPEnyCMOT-
peHHbIe B 8.2.3, NOIDKHBI 00ECIIeUUBaTh OTKJIIOYEHHE H30TEPMUUECKUX KOHTEHHEPOB OT INIABHOTO pacIpe-
JISNIATENBHOTO IIUTA B TOCIETHIO odyepend (cM. Taoke 20.2.1).

19.5.2.3 DnexTpuyeckasi ceTh, MUTAIOIAS YCTPOMCTBA U30TEPMUUECKIX KOHTEHHEPOB, JOKHA OBITH
oTAeJeHa OT OOIIel CyIOBOW CeTH pa3feiHuTeNIbHBIME TpaHc(hopMaTOpaMu, MOMYYarOIUMH MTUTaHUE OT
[JIaBHOTO PaclpeleUTENbHOrO HUTA.

19.5.2.4 Tlutanue 3IEKTPUUYECKUX YCTAHOBOK H30TEPMUUYECKHUX KOHTEHHEPOB IOJDKHO OCYIIECTB-
JATBCS OT CHEIHUANBHBIX PACHpPENeNIUTENbHBIX YCTPOWCTB, MOMYYAIONMX INHTAHWE IO OTAEIHHBIM
bunepam.

19.5.2.5 TIutanue MTENCENbHBIX PO3ETOK, YCTAHOBICHHBIX B TPY30BBIX TPIOMAax WM Ha OTKPBITHIX
najny0ax B MeCTax pAacloOJOXKEHHA H30TEPMHUUYECKUX KOHTEHHEPOB, HOJDKHO OCYLIECTBISATHCS IIO
OTJENBHBIM OTXOASIIUM (HUAEepaM OT CHEIHATBHBIX PACTIPENEITUTEIbHBIX YCTPONUCTB (IIUTOB), YKa3aHHBIX
B 19.5.2.4 n 19.5.3.3.

19.5.2.6 DnexTpuyeckas ceTh MITENCENbHBIX PO3ETOK, IPEAHA3HAYEHHAS AJIS TUTAHUS SJIEKTPUIECKUX
YCTAHOBOK H30TEPMHUYECKUX KOHTEHHEPOB, JODKHA MUMETh HOMHHalbHOE HampspkeHue 220 umu 380 B
Tpex(da3zHoro nepeMeHHoro Toka yactoroit 50 I'm mmbo 240 wm 440 B tpexdasznoro Toka wacrotoit 60 I

19.5.2.7 JIns xaxgod HM30IMPOBAHHOW CETH INTENCENBHBIX PO3ETOK MOJDKEH OBITh MPEayCMOTPEH
KOHTPOJIb BEJTMYMHBI COMPOTHUBIEHUS M3omanuu (cMm. 2.11).

19.5.3 PacnpeneauTe/bHbIe YCTPOICTBA U TPaHC(POPMATOPBI.

19.5.3.1 PacnpenenurtenbHble yCTPOWCTBA (IMUTHI) M30TEPMUYECKHX KOHTEHHEPOB, AJIEKTPHUYECKHE
npeoOpas3oBaTenu (€clid OHM YCTAHOBJIGHBI) M DPAa3AeiIMTENbHBIE TpaHC(HOPMATOPHI AOJKHBI OBITH
YCTaHOBIIEHBI B CHEIHATBHBIX JJIEKTPUISCKUX TOMEIICHUIX.

19.5.3.2 BropuuHasi 0OMOTKa pa3JeNUTENbHBIX TPaHCPOPMATOPOB JOJKHA UMETh M30JIMPOBAHHYIO
HYJIEBYIO TOUKY.

19.5.3.3 Kaxxnoe pacnpenenuTenabHOE yCTPOHCTBO (IIMT) IOKHO OBITH 00OpPYHOBAaHO aImaparypow,
o0ecreunBaromei:

.1 CBETOBYIO CHTHANM3ANMIO O HAIWYNH HAPSHKCHUS Ha MIUTAX;

.2 BKJIIOYEHHE M OTKIIOUEHHE KaXKIO0TO OTXOAALIETO (ujepa, MUTAIOIIETO HITENICETbHBIE PO3ETKH;

.3 3ammTy OT KOPOTKOTO 3aMBIKaHHsI Ha OTXOJAIINX (puaepax, MUTAIOMIMX HITENICEIbHbBIE PO3ETKH;

.4 Y3MepeHre CONMpPOTUBICHHS H30JSILIUU CO CBETOBOM M 3BYKOBOW CHIHAJIM3AaLUEH B LIEHTPAIbLHOM
MIOCTY YIPaBJICHHUS CYyAHOM IIPU CHI)KEHUH KOHTPOJIMPYEMON BEJIMYMHBI HHXKE YCTAHOBJIEHHOIO Ipeaena.

19.5.4 lllTenceqpHbIe PO3ETKH.

19.5.4.1 B Tpromax, nmpenHa3HauYeHHBIX JJI TIEPEeBO3KH U30TEPMHUYECKUX KOHTEHHEpPOB, JOITyCcKaeTcs
YCTaHOBKa IITEMNCENbHBIX PO3ETOK TOJBKO JUIS MUTAaHUS KOHTEHHEPOB, MMEIOIIUX CTEIEHb 3alUThl HE
Huke, yeM P55, a mis otkpeiThix mamyo — IP56.

IIpn mpuUMEHEHMHM CHUCTEM OJJIEKTPUYECKOTO OUCTAHLIMOHHOIO KOHTPOJS 3a TEMIepaTypoH,
BIIXXHOCTBIO, BEHTWLILMEH M IpyrdMHM IapaMeTpaMy H30T€PMHUYECKHUX KOHTCHHEPOB IOIMYyCKaeTCs
yCTaHABIMBATh B TPIOMaxX WJIM Ha Maly0ax JOMOJIHUTENbHBIC IITETCENbHBIE PO3ETKU AN IMOIKIIOYCHUS
Henel Takux KOHTPOJBHBIX yCTPOMCTB.

19.5.4.2 IlltencenbHble PO3ETKHU ISl MUTAHUS DJIEKTPUUECKUX YCTPOUCTB M30TEPMHUUECKUX KOHTEH-
HEpOB, TMOMHUMO TpeOoBaHWN 6.6, MOMKHBI MMETh BBIKJIIOYATEIh C OJOKHPOBKOH, HCKITIOYArOIIEH
BO3MOXHOCTh Pa3beIUHEHUS WIM COCNWHEHHsS BWJIKH CO INTEINCE]IeM B IOJIOKEHUH BBIKIIOUATEN
«BKJIIOYEHO», M TAaONNYKY C YKa3aHHEM HalpsHKCHUsL.

19.5.4.3 [lutanue 31EKTPUUECKON YCTAHOBKH HM30TEPMHUYECKOTO KOHTEHHEpa OT CYNOBOW 3JIEKTPH-
YeCKOI CeTH JIOJDKHO TPOU3BOAUTHCS NpH NpsiMoM depenoBannu $a3 A(R), B(S), C(T) cornacHo cxeme,
MpUBEACHHON Ha puc. 19.5.4.3.
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Puc. 19.5.4.3

19.5.4.4 IlltencenpHble PO3ETKU, NpPENHA3HAUYCHHBIC JISI MUTAHUS DIEKTPUUYECKUX YCTAHOBOK

M30TEPMHUYECKAX KOHTEHHEPOB, OJDKHBI OBITH pACCUMTAHBl HA HOMHUHAIBHBIE TOKH:
63 A nmns Hanpsprenus 220 B gactoroit 50 I'm mmm 240 B, 60 I'm;
32 A nnsa manpspkenus 380 B gactoroit 50 I'm mmu 440 B, 60 '
19.5.4.5 IlltenicenbHble COCTUHEHUS IOJDKHBI UMETh TaKyH KOHCTPYKIIHMIO, YTOOBI OHAa HCKITIOYaa
BO3MOXXHOCTh COEJIMHEHUS BIJIOK JUIsl OJTHOTO HAIPSDKEHUS C PO3ETKOU JIJISl IPYTOTO HAMPSKESHUS.
19.5.4.6 KoHCTpyKIlMsS U TPUCOEIUHUTENbHBIE pa3MEPhl IITETNCENbHBIX BUJIOK M PO3ETOK IOJKHBI

COOTBCTCTBOBATH MC)KI[YHapO}IHBIM CTaHlIapTaM.
19.5.5 3amuTHBIE 3a3eMJICHHUS.
FH€3,[[O HlTeHCCHbHOﬁ pO3CTKI/I, HpCZ[Ha3HaHCHHOC JJIs1 ITOAKJIFOUEHUS KWJIbI 3a3€MIJICHUS FI/I6KOFO
KabeJst H30TEPMHUECKOT0 KOHTEHHEPa, JOMKHO OBITh 3a3eMJICHO C TIOMOIIBIO JKUITBI 3a3eMIICHHS B (uepe
[IUTaHHUS B TOM MECTE, IJIC YCTAHOBIIEHO PACIIPEACIUTEIIEHOEC YCTPOUCTBO (IMUT) MUTAHUS IITEICEIbHBIX

PO3€TOK U30TEPMHUYECKUX KOHTEHHEPOB.
19.6 CYIA-KATAMAPAHBI

19.6.1 B kaxmaoM KopIiyce CyaHa JOJDKHO OBITh TMPEIyCMOTPEHO HE MEHEE OJHOTO TeHepaTopa,
BXOJIAIIET0 B COCTaB OCHOBHOTO MCTOYHHKA 3JIEKTPHUUECKON IHEPTUU.
19.6.2 B kaxxaoM Kopllyce CyAHa JOJKEH ObIThb YCTAHOBJIEH IVIaBHBIN pacrlpeAeTUTEIbHBIN IIUT.
Honyckaercs ycranoBka ogaoro I'PIL, pacnoioxeHHOro BbIlIe naxyObl nepeOopok.
19.6.3 JlomxHO OBITH NPEAYCMOTPEHO CEKLMOHUPOBAHHUE LIHMH I10 HJICKTPOIIUTAHUIO KOPILYCOB CyIHA.
19.6.4 ABapuitHble TOTPEOUTENN KAXIOTO KOPITyca CyIHA JOJDKHBI OTydaTh MUTaHNWE OT aBapUHHOTO
MCTOYHHUKA JIEKTPUIECKON SHEPTHH MO OTACIBHBIM (UAepaMm.
19.6.5 OtwitoyarIue yCTPOMCTBa MCKTPUISCKUX MPUOOPOB, yYKa3aHHbX B 5.7.1, 5.7.2, 5.8.1, 5.8.2
n 5.8.3, DOMWKHBI OBITH CIPYNIHMPOBAHbI ISl K&KAOTO KOPITyca OTAENIBHO.
19.7 INTABYYHUE KPAHBI U KPAHOBBIE CYJIA
19.7.1 [ing nnaBy4Mx KpaHOB M KPAHOBBIX CYJIOB, B ClIy4ae NPUMEHEHUS HAa HHUX A KPaHOBBIX

MEXaHU3MOB CHCTEM, AaHAJOTHYHBIX YIOMSHYTBIM B pasf. 17, TpeOoBaHHS KOTOPOTO MOTYT OBITh
pacmpocTpaHeHbI Ha 3JIEKTPUYECKUE TIPHUBOIBI KPAHOBBIX MEXaHU3MOB, K TAKUM CHCTEMaM JOJKHBI OBITh

MPUMEHEHBI B HEOOXOIMMOIN Mepe COOTBETCTBYIOIINE TPeOOBaHMsI JaHHON TJIaBHI.
19.7.2 Jlna muiaBy4ux KpaHOB C COOCTBEHHBIM MPHUBOJOM MOIIHOCTH OCHOBHOTO MCTOYHHKA JIICK-
TPUYECKOM PHEPIHU [IOJDKHA OBITH JTOCTATOYHON Ul CEIEKTUBHOM pabOTHI KpaHa: BO BPEMs XOLOBOTO

peXrMa WU TPY30BBIX OTIEPAITH.
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19.7.3 AKKyMyJsSTOpHBIE IMOMEIICHHUS M SILIUKH, a TAKXKE IOMEIICHUS aBAPUHHBIX HCTOYHUKOB
JNEKTPUUECKOH DSHEPTHMH MOTYT pacIioylaraTbCsl HIDKE IMalyObl IepeOOpOK TMPH COONFOIECHUH BCEX
TpeboBanmii 9.2 n 13.2.

19.7.4 JIns momaun 3ByKOBBIX CHTHAJIOB BO BpEMs TPY30BBIX OMepalifii KpaH JODKEH ObITh CHaOXeH
3BYKOBBIM CHUTHAJIbHBIM CPEIICTBOM, YIIPABISEMBIM M3 KaOWHBI KPAHOBIIIHMKA.

19.8 IINTABYYHME JOKH

19.8.1 O06mue TpedoBanms.

TpeOoBaHUsT HACTOSAIICH TJIaBBl PACHPOCTPAHSIOTCS HA JJIEKTPHUYECKOE OO0OpYyHOBaHHE ILIABYYHUX
CTaIIbHBIX JIOKOB B JIOTIOJIHEHHE K COOTBETCTBYIOIIUM TpeOoBaHmsM pa3m. 1 — 18.

19.8.2 OcBuaeTeIbCTBOBAHUE IJIEKTPUYECKOT0 000PY10BaHUSI.

19.8.2.1 OcBuneTeIHCTBOBAHHIO B IOKE B JOTOJTHEHHE K TpeboBanuamM 1.3.2.1 moiexar Cieayromime
BUJIBI 00OPYIOBAHUS, CHCTEM U YCTPOHCTB:

.1 DJeKTpompWBOIBI M WX CHCTEMBI YIIPABIECHUS W KOHTPOIS MEXaHH3MOB, OO0ECIIEYHBAIOIINX
MOTPY)KEHUE W BCIUIBITHC JOKA;

.2 yCcTpoiicTBa 3a3eMJICHUS TOKYEeMOIO CyIHA.

19.8.2.2 OcBuUIETEIBCTBOBAHUIO TTPH U3TOTOBICHUU JICKTPUYSCKOTO 000PYIOBaHUS, UCIOIB3yEMOTO
Ha TUIAaBYy4YMX CTAIBHBIX JOKaX, IMOJJIeKAT BCe BUABI 00OpyIoBaHUs, nepeuncieHnbie B 1.3.3.1, a Takxke
B 19.8.2.1. [Ina MexaHU3MOB U YCTPOWCTB HEABTOHOMHBIX JIOKOB JONYCKAaeTCs HCIOJIb30BaHUE
AIEKTPUIECKOTO O0OPYIOBAaHUS OOIICIIPOMBINICHHOTO WCIIONTHEHHS, HE B TOJTHOW MEpe OTBEYAIOIIETO
TpeboBanusam pasa. 1 — 18.

19.8.3 3amuTHOE MCIOJHEHNEe KOPIYCOB 3JIEKTPHYECKOro 000py1oBaHus.

3amMTHOE HCIIOJIHEHHE KOPIYCOB JJIEKTPUYECKOrOo OO0OpYIOBaHHs OJDKHO COOTBETCTBOBATH
Tabn. 2.4.4.2, ¢ y4eToM TOTO, YTO CyXHe OTCEKH OallleH JOKa OTHOCSTCS K IOMEIIEHUSIM MOBBIIICHHON
BJIQYKHOCTH, a CyXH€ OTCEKH IIOHTOHOB, TYHHETH B IOHTOHAX U JAPYTHE ITOI00HBIC TTIOMEIEHUS — K 0C000
CBHIPBIM TTOMEIICHISIM.

19.8.4 3azemuenue.

19.8.4.1 3a3emiieHue Ha KOPITYC JOKa KaXKIOTO JOKYEMOTO CyAHA JTOJDKHO OBITh BBIITOJHEHO HE MEHEe
4eM JIBYMs CTICIMANBHBIMK THOKMMH KaOeTbHBIMH MepeMbIuKaMH IUIOMAIbI0 ceueH s He MeHee 70 MM’
KaX7asi, a Ha JIOKe JOJDKHBI OBITh MPEAyCMOTPEHBI YCTPOUCTBA IS TTOMKITIOUCHIS X K KOPITYyCY JOKa.

19.8.4.2 Jlns coemMHEHUS KOPITyca JOKa C YCTPOUCTBOM 3a3eMJICHHUS Ha Oepery Ha JOKE TOJKHO OBITh
TIPeyCMOTPEHO HE MEHEe JBYX MEIHBIX THOKHX Kabeneil oM ipio cedeHus He MeHee 70 MM? KaxKIblil i
YCTpOMCTBa 7S PUCOSAMHEHUS 3TUX Kadenel K KOpIycy JIOoKa.

B cmywae mpumeHeHHs Ha JOKE CHUCTEMBI KAaTOAHON 3allUThl OT KOPPO3WH TPH JIEKTPUUYECKH
pa3leICHHBIX OT OEPETOBBIX CETEH DIEKTPUIECKUX CETIAX TOKa METAUIMIECKOE 3a3eMIICHHE KOpITyca JJOKa
JTOTTYCKAETCsI HE BBITIONHSATS.

19.8.4.3 Bce xopmycHbIe CEKIIUH, TOHTOHBI, OAalllHU U TOJI00HBIE KOHCTPYKIIMH JOKA JOJDKHBI UMETh
HAJICKHOE IIEKTPUUYECKOE COCIMHEHUE MEXITY COOOM.

19.8.5 Yncji0 1 MOIIHOCTH UCTOYHUKOB JIEKTPUYECKOI IHEPTUM.

19.8.5.1 B kauecTBe OCHOBHBIX HMCTOYHUKOB DJIEKTPUUECKOW IHEPrUd MJis JOKOB JOIMYCKAaeTCs
MPUMECHSTh!

.1 1719 aBTOHOMHBIX JOKOB — COOCTBEHHBIE T€HEPATOPHI;

.2 17151 HEaBTOHOMHBIX JIOKOB — OEpETOBYIO AJIEKTPUUECKYIO SHEPTOCHCTEMY.

19.8.5.2 B xauecTBEe OCHOBHBIX UCTOYHHMKOB 3JIEKTPUUECKON SHEPIHMM HA ABTOHOMHBIX JOKaX JIOJIKHO
MpeayCcMaTpUBaTLCS HE MEHEE JIByX T€HEPaTOPOB U B JOTIOTHEHUE K HUM, ITPH HEOOXOIMMOCTH, Oeperopas
ANEKTPUYECKAs SHEPrOCUCTEMA.

JlJ1s HeaBTOHOMHBIX JIOKOB JIOIYCKAeTCsl MCIIOJIb30BAaHUE TOJIBKO OEpEeroBOil 3JIEKTPUYECKON IHEPro-
CHUCTEMBI.
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19.8.5.3 MoImHOCTF OCHOBHBIX I'€HEPATOPOB ABTOHOMHBIX JOKOB WM MOIIHOCTb, MOCTyHAroIas oT
0OeperoBoi 3JIEKTPUIECKON IHEPTOCHCTEMBI, TOJKHA OBITH JOCTAaTOYHOW ISl OOECTICUEHHS CIIEAYIOIIIX
PEXUMOB pabOTHI JTOKA:

MOTPYKEHUS;

BBOJIa CY[HA B JIOK;

BCIUTBITHS,

aBapHUHHOTO PEXNMA;

JIPYTHX PEKUMOB B COOTBETCTBUHU C Ha3HAUCHUEM JIOKA.

19.8.5.4 MomHOCTh OCHOBHBIX T'€HEPATOPOB aBTOHOMHOIO JIOKAa JOJDKHA OBITh TaKOW, YTOOBI MpHU
BBIXOZIE W3 CTpOsl JIOOOr0 W3 TeHEepaTopoB OCTaBLIMECs obOecreynBand Oe30MacHoe MOTPYKEHHE U
BCIUTBITHE JIOKA, BBOJ U BBIBOJ CY/IOB.

19.8.6 Pacnipenesienne 31eKTPUYECKOH IHEPrum.

19.8.6.1 Kpome ykazanubix B 4.1.1, gomyckaercsi MprMeHEHHE CIEAYIONINX CHUCTEM paclpeeieHHs
JNEKTPUYECKON dHEPIUH:

.1 TpexdasHOoil YeTHIPEXIPOBOJHON CHCTEMBI IEPEMEHHOTO TOKa C 3a3eMJICHHBIM HEHTpaIbHBIM
MIPOBOJIOM;

.2 OHOMPOBOIHON CHCTEMBI KaK Ha IOCTOSHHOM, TaK W Ha IIEPEMEHHOM TOKE, C MCIIOIIb30BaHHEM
KOpIyca J0Ka B KaueCTBE 0OpaTHOTO MPOBOJA TOJIBKO Ui CBApouHOU ceTH (cM. Takxke 19.8.4), a Taxxke
JUISL YCTPOMCTB KOHTPOJIS U U3MEPEHUS COMPOTUBICHUS H3OJISLIUU.

19.8.6.2 Ot mmu I'PIL, nuratomerocss or cOOCTBEHHBIX I'€HEPaTOPOB HEMOCPEICTBEHHO, 4Yepes3
TparchopMaTop UM OT OEPEeroBOi AIEKTPHUIECKON YHEPTOCUCTEMBI, JOKHBI ITOydaTh MUTAHUE MO OT-
IenpHBIM (huaepaM B JomoHEeHHE K TpeboBanusM 4.3.1 ciemyromnue moTpeOnTen:

.1 cuctema KOHTpPOJISI, CUTHAIM3AINN W YIIPABICHUS MPOIECCAMU MTOTPYKEHUS M BCIUTBITHS JTOKA;

.2 IIMTHI 3JEKTPONPUBOJIOB KIMHKETOB OAJJIACTHOM CHCTEMBI JIOKA, CBS3aHHBIC C €ro 0Oe30mMacHOi
paboToii;

.3 IUTH TUTAaHUS CBAPOYHBIX arperaros;

.4 TIUTHI TUTAHWUS TOKYEMBIX CYHOB.

19.8.6.3 Ilutanre OTBETCTBEHHBIX YCTPOMCTB M JIIEKTPOIPHUBOIOB MEXaHHU3MOB, HAXOISIIUXCS HA
OariiHe, Ha KOTOPOH HE YCTAHOBJICH UCTOYHUK DHEPTUH, TOJDKHO OCYIIECTBIISATLCS OT PACIPEACITUTEILHOTO
IIMTa, YCTAHOBJICHHOTO Ha 3TOM OamrHe. Takoil MIMT MOMKEH paccMaTpUBATHCSA KaK BBIHECEHHAS 4acTh
IJIaBHOTO pacTpeAeNUTeIbHOTO MUTa U JOJDKEH MoTydaTh mutanue mo aApyms gunepam ot I'PLL. Ceuenne
KaXaoro ¢uaepa MOJDKHO OBITH JOCTATOYHBIM IS IMHUTAHHUS OTBETCTBEHHBIX MOTpeOMTENel OamrHu B
cllydae BBIXOJa M3 CTPOSI OJHOTO U3 QuaepoB. Tpacchl MPOKIAIKH MUTAIOMNX HUACPOB MEKAY OAlTHAMU
JTOJKHBI TMTPOXOAUTD MO PA3HBIM MOMEHICHUSIM, €CIIA ATO TO3BOJIAET KOHCTPYKIUS JTO0KA.

B oTnenbHBIX coydasx MOKeT OBITh JOIMyIieHa MpoKiIanka o0oux (GUAEpOB B OJHOM MOMEIICHUH.

19.8.6.4 CurnanpHO-TadapuTHBIE OHAPU JOMYCKAETCS MUATATh OT IIMTOB OCBEIICHUS.

19.8.6.5 Ilpu nuTaHUM HEABTOHOMHOTO JIOKA AIIEKTPOIHEPTHEN BBICOKOTO HANPSIKEHHUS OT OeperoBoi
ANIEKTPUYECKONH SHEPrOCHCTEMBI JIOTONHHUTENFHO K BBICOKOBOJBTHOMY (HIEPY IOKHO OBITH Ipemy-
CMOTPEHO YCTPOWCTBO ISl MOJAKIIIOUCHUS HU3KOBOJLTHOTO (pujepa mutaHus. DTO YCTPOHUCTBO JOJIKHO
OBITH pACCUMTAHO HA IMTENLHYIO TEpelady AJIEKTPOIHEPrHH, HEOOXOIWMOW MpHU CTOSHKE JoKa 0e3
peMOHTHBIX paboT. [Ipu 3TOM momKHA OBITH TPEIYCMOTPEHAa BO3MOXKHOCTH JITUTEIHHOTO MUTAHUS, KakK
MUHUMYM, OJHOTO 3JIEKTPOIPHBO/IA MTOXKAPHOTO HACOCa HAMOOJBIIIEH MOIITHOCTH TIPH TTOJTHOW HArpy3Ke U
BCEX JJICKTPOABUTATEICH MPUBOIOB KIMHKETOB (33IBUXKEK) U OCBEILICHUS OCHOBHBIX ITOMEIIICHHM.

[Ipu nuTaHUM HEABTOHOMHOTO JIOKA 3JIEKTPOIHEPTHUEH BHICOKOTO HAINPSHKEHUS 0 JIBYM HE3aBUCUMBIM
¢umepamMm HU3KOBOJBTHBINA (UAEP MUTAHUS JOITyCKAeTCs He MpelyCMaTpUBaTh.

19.8.6.6 IIpu muTannm m0Ka OT OEPEroBOW JIEKTPUUECKON IHEPTOCHCTEMBI HHU3KOTO HATPSIKECHUS
JOJDKHBI OBITH MPEAYCMOTPEHHI JBa QHIepa W J[Ba YCTPOWUCTBA JJIsl pUEMa DJICKTPOIHEPTUH, OJHO W3
KOTOPBIX JOJDKHO OoOecIieunuBarh NUTaHHe MoTpeduTeNnel, ykazaHubix B 19.8.6.2, a BTopoe — 1o KpaifHei
Mepe, norpedureneii, ykazaHueix B 19.8.6.5.

19.8.6.7 PacrionoxeHre 1 KOHCTPYKIUS YCTPOMCTB /IS IIOAKITIOUEHUS Kabenel MUTaHus OT OeperoBoi
AIEKTPUIECKON IHEPTOCUCTEMBI JOKHBI 00ECIIEINBATh:
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.1 mpoxtagky kabeneil Ha JTOCTaTOYHOM PACCTOSIHMU APYT OT APYra, UCKIFOYArOIIeM BO3MOXXHOCTb
OJTHOBPEMEHHOTO TMTOBPEXICHUS Kabenel BEICOKOBOJIFTHOTO W HU3KOBOJIIBTHOTO (PHIEpPOB;

.2 OTCYTCTBHE B Ka0EIIX MEXaHUYCCKUX HAMPSHKCHHUHA MPH MOTPYKCHUU U BCIUIBITHH JTOKA;

.3 UCKITIOUCHHE BO3MOXKHOCTH TEPEIaYl MEXaHWYECKHX YCHIIMA Ha KIEMMBI, K KOTOPBIM IPHCOE-
JUHSIOTCS] KaOelln WU MPOBOJIA.

YcTpolicTBa mpueMa NMHTaHUS OT OEpPeroBOd 3JIEKTPUYECKONW IHEPrOCHCTEMBl PEKOMEHIYETCS
pa3MeInarh Ha pa3HbIX OallHAX JOKa.

19.8.6.8 Ha BuanoM mecte Koprmyca JuOO Ha JBEpIC IMWTA THUTAHHSI OT BHEITHETO HCTOYHHKA
AIEKTPOPHEPTUU JIOJDKHA OBITh HaHECEHA sIpKas M 4YeTKas MpeaynpeKIaroias HaJIuCh, YKa3bIBAIOIIAS
HampspKeHUE.

19.8.6.9 [Ins kaxxaoro oka, KOTOPBIH MOXKET IMOJydaTh MUTaHHE OT OEperoBOil SHEPrOCHUCTEMEI,
JIOTDKEH OBITh OTpezeNieH HaWBBICIINM OIMMYCTHMBIA YPOBEHh MOIIHOCTH KOPOTKOTO 3aMBIKaHHs. JTOT
YPOBEHb JOJKCH OBITH yKa3aH Ha TAONIMUYKE IUTA MATAHUS OT BHEUTHETO MCTOYHUKA.

19.8.6.10 Ha noxyemsble cya MUTaHUE JOJKHO MOJABATHCSA OT CTALlMOHAPHO YCTAHOBJIEHHBIX HA JIOKE
IIUTOB MUTAHMUSL.

19.8.6.11 Ha xaktoM IMUTE MUTAHHS TOKYEMBIX CYIOB JODKHBI OBITh YCTAHOBIICHBI:

.1 3amuTHAsT W KOMMYTAaIlMOHHAS ammmaparypa, KJIEMMBl WJIM IITETCENbHBIC Pa3beMbl IS IOI-
KITIOUEHUs] THOKUX KaOelied, MojaBaeMbIX Ha CyAHO. Bce KJIeMMBbI HIUTa JOKHBI MMETh MapKHUPOBKY,
YKa3bIBaIOIIYI0 (pa3HOCTh WU MOJNSPHOCTS;

.2 cWrHallbHas JlaMIa, yKa3blBalolas Ha HAJMYKE HAIPSDKEHUS Ha KIeMMax IUTa;

.3 Tabnuna, yka3pIBaromas HOMUHAIBHOE HAMPSDKEHNE, PO U IOMYCTUMYIO BETHYHHY TOKA U YaCTOTY.

19.8.6.12 ¥V muTa muTaHUS JOKYEMBIX CYIOB JODKHO OBITH YCTAHOBIEHO YCTPOWCTBO IJISI MeEXa-
HUYECKOTO 3aKPETUICHUSI KOHIIOB THOKOTO Kabensi, MUTAIOIIEro JOKYEMOE CYIHO.

19.8.6.13 T'uOkuit kabeiab, MUTAIONUN JOKYEeMOE CYIHO, JOJDKEH HMMETh IUIONIAJb CEYCHHS,
pacCUYMTaHHYIO HA HOMUHAIIBHBINA TOK YCTABKH 3aIllIUTHI HA OTXOMANIHNX (Draepax MIUTa MUTAHUS JTOKYEMbIX
CYOB.

19.8.7 TpauncdopmaTophbl.

Ha nokax nns TuTaHUS CETH OCBEIICHHS M CETEH OTBETCTBEHHBIX YCTPONCTB JOIMYCKAETCS
YCTaHABIIMBATh OJWH TpaHC(HOpPMATOP COOTBETCTBYIOIEH MOIIHOCTU. [Ipu 3TOM peKoMeHayeTcs
MPeyCMOTPETh BO3MOXKHOCTh PE3EPBHOTO MUTAHUS ITHX MOTpeOuTenel oT TpaHcopMaropa, MpeaHas-
HAuYEHHOTO JUIA MUTAHUS JOKYEMBIX CYIOB.

19.8.8 OcBewmenne.

IllTencenbHble PO3ETKH JJis TMEPESHOCHOTO OCBCIICHHsS B JOMOJHEHHE K 6.6.1 JODKHBI OBITh
YCTAHOBIICHBI TAK)Ke, KAK MUHUMYM:

B CYXHX OTCEKax OallleH, Tlie pacloJIOKEHbl apMarypa W OOOpYIOBaHWE CHCTEMBI TOTPYKCHHUS U
BCIUTBITHS JIOKa;

B MTOMENICHUAX Ha mamryde 0e30TMacHOCTH, TAe PaCIOIOKEHO 000PYIOBaHHE CHCTEMBI IOTPYKEHUS U
BCIUTBITHS JIOKA;

B MOMEIICHUHU IICHTPAJIBLHOTO MYJIbTa YIPABICHUS MPOIECCAMU MOTPYKEHHS U BCIUIBITUS JOKa;

B pailoHe PacMONOKEHHsI ICKTPOIMPUBOJOB MIBAPTOBHBIX MEXaHU3MOB.

19.8.9 CayxeOHas TeedoHHASA CBA3b.

19.8.9.1 Ilpu OTCYTCTBHM APYTUX BUIOB IIEPETOBOPHON CBS3U JODKHBI OBITH IPETYCMOTPEHBI
TeneOHbl TPYNIBl YIPaBICHUS, OOCCIICUMBAIOIIUE YETKYH) JBYCTOPOHHIOW CBsi3b Mexay LITY u
CIIEYIOIUMHY ITyHKTAMU:

[IBAPTOBHBIMU IITHISMU;

MTOMEIIICHUEM aBapUIHOTO JHU3ENIb-TeHEPaTOPa;

nomenieHuem ['PIII;

MOMEIIIEHUEM OCHOBHBIX JTU3€Ib-T€HEPATOPOB;

MOMEIICHUEM BBICOKOBOJIBTHOM TpaHC()OPMATOPHOI MONCTAHIINY;

MOMEIICHNSIMH, B KOTOPBIX YCTAHOBJIEHBI py4YHbIE MPHUBOMABI KIMHKETOB CHCTEMBI MOTPYKEHUS M
BCIUTBITHS JIOKA;
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CTaHLHUEH MOXKapOTYILICHUSI.

Kpome Toro, momxHa OBITH IPeAyCMOTpPEHA TapHas MeperoBopHas cBsA3b Mexay LY u MammHHBIM
MTOMEIICHNEM.

19.8.9.2 Ha noke momkHa OBITH MPEIYyCMOTpPEHAa BO3MOXKHOCTH MOAKIIOYEHMA, MO KpailHel mepe,
OJHOTO TeJeOHHOTO ammnapara K OeperoBoil TeneOHHON CETH.

19.8.10 ABpanbHasi CUTHAJIM3ALMS.

ABpasibHasi CUTHaJIM3alMsl TOJDKHA MPUBOJAUTHCS B fericTBue u3 nomerieHus LITY u u3 nomemenus,
MpeIHa3HAYeHHOTO IS IeKYPHOTO IepPCOHANa, €CIIM OHO TPEIyCMOTPEHO.

19.8.11 IIpokaaaka kadesneii.

19.8.11.1 Ecam cranens-manxy0a OCBEIIAeTCd CBETHJIFHUKAMH BOJAOIOTPY)KHOTO HCIONHEHUS |
NPUMEHEHBl HErepMETU3UPOBAHHBIE Ka0enu, TO K CBETWIBHHUKAM OHHM JIOJDKHBI OBITH IIPOJIOXKEHBI B
BOJOr'a30HETIPOHULIAEMBIX TPyOax.

TpyOBl M UIX yNJIOTHEHHS JOJDKHBI OBITH BBHIOpAHBI C YYETOM pabOTHI MPH AABICHUH HE MEHEE 4eM
JIOTTYCTUMO€ JUI1 BOJOTIOTPYKHOTO CBETUIIHHUKA.

19.8.11.2 Tlo ocobomy cornacoBanuio ¢ Peructpom moryckaercs IpoKiIaaka Kadeis M0 MOCTHKaM
(kacceTam), IPUBAPUBACMBIM HETTOCPEIACTBEHHO K OOIITMBKE JOKA.

19.8.12 Kanammzarus 3JCKTPOSHEPTHA W MOHTaX KaOCIBbHOM CETH TPU OJHOIPOBOIHOW CHCTEME
pacrnpeneneHus.

19.8.12.1 CooTBeTCTBYOLIME KIEMMbI HCTOYHUKOB U TOTPEOUTENECH SMEKTPOIHEPTHH JAOJKHBI OBITH
HaJIe)KHO COEIMHEHBI C KOopmycoM Joka. IIpum 3ToM He momyckaercsi COeAMHEHHE Ha TPyOONpoBOIaX,
LUCTEepHaX M 0aJUIOHAX CXKAaThIX Ia30B OCH3MHA, HEPTH U Macia.

19.8.12.2 Jlns ceTH TOCTOSHHOTO TOKa HW3O0JMPOBAHHBIN TPOBOM ITOJDKCH IOIKIIOYATHCA K
MOJIOKHUTEIHHBIM TIOJIF0OCaM M KJIEMMaM HCTOYHHKOB U TOTPEOUTENEH 3IeKTPOIHEPTHH.

[IpuGopsl, KOMMyTAlIMOHHAS M 3alUTHAs annaparypa IOJKHBl yCTaHABIMBATHCS B MOJIOKUTEIHHOM
MOJTIOCE.

19.8.12.3 IIpoBOAHHKH, COCAWHSIOMNE KJIEMMBI 3JICKTPOOOOPYIOBAHHS C KOPIIYCOM JOKa, II0
TUTOIIAIN CEYEHHS JOJDKHBI ObITh PABHOIICHHBIMH C M30JMPOBAHHBIMH OT KOPITyCa IMPOBOIHUKAMHU.

19.8.12.4 Touyku MOAKIIOUEHHS MPOBOJHHUKOB K CTAIHHOMY KOPIIYCY JOKa JOJKHBI HAaXOIUTHCS B
paiioHax M MecTax, 00eCIeYrBalOINX CBOOOAHBIN JOCTYI sl KOHTPOJISL M HAOMIONCHHS 32 KOHTAKTHBIMHU
COCIMHEHHSMHU.

OTH TOYKM JOJKHBI PAclolararbCsi Ha KOHCTPYKLMSIX, MMEIOIINX HAaJEKHOE CBApHOE COCIMHEHHE C
KOPIIyCOM JIOKa.

19.8.12.5 KoHCTpyKIUsi COCIUHEHUS TMPOBOJHUKOB pabOYero 3a3eMIICHUS O0DKHA 00eCIeuuBarh
Ha/Ie’KHOE JIEKTPUUYECKOE COEIUHEHUE C KOPITYCOM.

PexomennyeTcs npuMeHEHHE MOIIHBIX IIMH, COEAMHEHHBIX C KOPIIYCOM JIOKa B HECKOJBKHX MECTaX.

19.8.12.6 HezaBucumMo OT CHUCTEMbl KaHAJIU3ALMHU BJIEKTPOIHEPTUM, MPUMEHSIEMOU JJIsI CBapOYHOMU
CEeTH, CBaPOYHBII TIOCT Ha JOKYEMOM CyIHE TOJKEH MMUTAThCS 10 IBYXIIPOBOJHON CHCTEME OT CBAPOYHOM
CEeTH JI0Ka.

Hcnonp3oBaHne Kopryca JOKYEMOIo CyJHa B KauecTBE 0OpaTHOTO MPOBO/A HE JOIMyCKaeTCs.

19.8.12.7 Ilpu npou3BOACTBE CBapOYHBIX pabOT Ha KOpPIyce AOKYyeMOro cyaHa Kabenb C
MPOTUBOIIOIOKHBIM IEKTPOLY HOTEHLHUAIOM JOJDKEH HOAKIIIOYAThCS K KOPITyCYy 110 BOBMOXHOCTH OJIMIKe
K MECTy CBapKu.

19.8.13 IlIunonpoBoAasbI.

19.8.13.1 Ha nmokax nomyckaercsh MPUMEHEHUE IIMHOIMPOBOAOB. 3alIUTHOE HCIOJIHEHHE LIMHOMIPO-
BOJOB B 3aBHCHUMOCTH OT MECTa YCTAHOBKHM JOJDKHO OTBE4aTh TpeOoBaHUAM 2.4.4.2.

19.8.13.2 IluHOmpoBOX NOMKEH OBITH paccyWTaH Ha COOTBETCTBYIOIIYI0 HAarpy3Ky M BMeECTE C
M30IIATOPAaMH M KPEISIIIUMH KOHCTPYKIUSAMH JOJDKEH BBIJIEPKUBATh MEXaHMYECKHE YCHIIMS, BO3HHU-
Karollle Mpu KOPOTKOM 3aMBIKAHWU HETIOCPEJCTBEHHO Ha IIMHAX.

19.8.13.3 B mmHomnpoBoaax npu nepeMeHHoM Toke Oomnee 1500 A mOMmKHBI OBITH MPUHATHL MEPHI 110
CHIDKCHUIO NOTEPh B LIMHOACPIKATENSIX, apMaType, H30JIATOpEe U KOHCTPYKLUSIX OT BO3JACHCTBHUS MarHUT-
HBIX TTOTOKOB.
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19.8.13.4 Bce 3amuTHblE M KOMMYTAllUOHHBIE amnmaparhbl, HOAKIOYAEMbIE HEMOCPEICTBEHHO K
LIMHOIIPOBOAY, AOJKHBI yCTAaHABIMBATHCA B MECTaxX, JOCTYIHBIX Ul OCMOTPa M PEMOHTA.

Kabenu nnu mmHbI, cOeNMHSIONINE 3alIUTHBIE alapaTsl ¢ IIMHOIPOBOAOM, TOJDKHBI IMETh JJTUHY He
oonee 2,0 M.

19.8.13.5 [lIunonpoBoasI co cTeneHbto 3amuTsl [P20 1 HUXke JOIKHBI yCTaHaBIMBAThHCS HA BHICOTE HE
MeHee 2,5 M OT ypOBHS HAcCTUIIA.

19.8.13.6 Ilo Bceii Tpacce MMHOIPOBOA HA 3aIIUTHOM KOXKYXe Yepe3 KakKIIble 3 — 5 M TOJDKHBI OBITH
HaHECEHBI MPEeAyNPEANTENbHBIE HAAMNCH, YKA3bIBAIONINE HAIPSIKEHHE.

19.8.14 ABapmiiHble 2JIeKTPHYECKHE YCTAHOBKH.

19.8.14.1 Ha xaxnom J1oKe A0JKeH OBITh YCTaHOBJICH aBapUMHBIA MCTOYHUK HJIEKTPHUECKOIN SHEpPTUH,
o0ecrieunBaloIuil MUTaHUE BCeX TPeOyeMbIX MOTpeOUTENel B TeUCHHE HE MeHee 3 4.

19.8.14.2 ABapuifHBII HCTOYHUK OJJIEKTPUUYCCKOW OSHEPTHH JOJDKEH O00ECIeYHWBaTh IHTAHUE TEX
notpebuTeneld B cooTBETCTBUU € 9.3.1, KOTOpPBIE YCTAHOBJICHBI Ha JIOKE, a TAKXKE CIICTYIOIIHX:

.1 2IIEKTPONPUBOIOB OTBETCTBEHHBIX KIIMHKETOB CHCTEMBI MOTPYKEHUS U BCIUIBITHS JOKa (HE MeHee
JIBYKPAaTHOTO 3aKPBIBAaHMSI M OTKPHIBAHUS KIMHKETOB);

.2 nenei ynpasJjeHHUs U KOHTPOJI CHUCTEMbI NOTPYXKEHHUs U BCIUIBITHS J10Ka;

.3 ciryxeOHOI KOMaHIHOW CBSI3H.

19.8.14.3 Ilpu mpuMeHEHHUH B KaueCTBE aBAPHITHOTO MCTOYHHKA JJIEKTPUYECKONW SHEPIHH JTU3EIb-
TeHepaTopa ¢ aBTOMaTHYECKUM ITYCKOM JOJDKEH OBITh Tarkke MPeIyCMOTPEH MECTHBIN ITYCK.

19.8.14.4 TlomemieHue aBapUilHOTO JU3EIb-TEHEPATOpPa JOJKHO PACIONArarbCsl BBILIE MPEACTBHOM
JIMHUY TIOTPYKEHUS 10Ka M OBITh JIETKOJOCTYIIHBIM C OTKPBITOM HayOBbl.

19.8.14.5 Bce aBapuiiHble MOTpeOHUTENH MODKHBI MONYyYaTh MHUTAHWE OT aBAPHIHOTO pacIpeneiu-
TEJTBHOTO IIUTA.

B 000CHOBaHHBIX Ciydasix aBapHMHBIA AW3ENIb-TEHEPATOp W aBapUIHBIA paclpeAeIUTEbHBINA IIUT
(APILl) momyckaeTcst ycTaHaBIHMBaTh B Pa3HBIX MOMEIICHHAX, a Takke B kauectBe APIL[ mcmonb3oBaTh
OJHY CEKLHIO ITIJABHOTO PACHpPElNeNIUTEIbHOrO IMUTa IPH YCIOBUH, YTO HOCIEIHUN PACIIOIOXKEH BBIIIE
MIpeeNbHON JIMHUH TIOTPYKEHUS JT0Ka.

19.8.15 DaexkTponpuBOAbLI CHCTeMbI MOTPY:KEHUS M BCIUIBITHS 10KAa.

19.8.15.1 DnexkTponpuBOA KIMHKETOB (3aIBUKEK) CUCTEMBI IOIPY>KEHHSI U BCIUIBITHS HE JOJIKEH TIpe-
MSTCTBOBAaTh 3aKPBIBAHWIO M OTKPHIBAHUIO UX BpyuyHylo. [Ipn 3TOM HOMWKHO OBITH HPEAYCMOTPEHO
Onokupyrolee YCTPOWCTBO, HCKITIOYatoliee paboTy 3JeKTPOIPUBOJA IIPH NEPEBOAE KINHKETA Ha PYyYHOE
yIpaBJIeHHE.

19.8.15.2 DaexTpomnpuBo/ KIMHKETa JOJDKEH WMETh MECTHBIA M mucTaHimoHHbd (B LIITY u T..)
yKa3aTellb KOHEUHBIX MOJIOKEHUH KinHKeTa. [Ipu 3TOM /17151 TPUBOJIOB KIMHKETOB, PACIPEAEIISIONINX BOAY
M0 OTCEKaM IOHTOHOB, PEKOMEHIYETCs MNpeAycMaTpuBaTh YCTPOWCTBA, MOKAa3bIBAIOIIUE CTEHECHb
OTKPBIBaHMS KJIMHKETA.

19.8.15.3 Ympasnenue npuBoJaMu KIMHKETOB, PAacIpeAesOIUX BOAY IO OTCEKaM OHTOHOB, PEKO-
MeHyeTcs MpeayCcMaTpUBaTh Pa3ieNbHOE YIIPaBIeHHE KaKIbIM KIMHKETOM M IPYNIIOBOE — KIMHKETaMHU
MIPaBOro U JIEBOTO OopTa.

19.8.15.4 Cxema ympaBlieHUs 3JIEKTPOABUTaTENIEeM BOJOOTIMBHOrO (0ajlacTHOr0) Hacoca JOIKHA
IpeaycMaTpUBaTh MECTHOE M AWCTAHIMOHHOE YIPaBJICHUE W3 LEHTPAJIBHOIO MOCTA C CUIHAIM3ALUEH O
paboTe Hacoca WM KOHTPOJIb 33 HArPY3KOH 3JIEKTPOABUIATENS 110 aMIIEPMETDY.

19.8.16 Cucrema coeafnHeHMII MCTOYHUKOB NMAUTAHMSA.

Ecnu reHepatopbl, yCTaHOBJIEHHBIE HA aBTOHOMHOM JIOKe, WIIM TpaHc(opMaTopsl NUTaHUs ¢ Oepera
MOJKJIIOYAIOTCS. HEMOCPEICTBEHHO Ha PACHpPEACIMTENbHBIA IIMHONPOBOX 0€3 YCTAaHOBKU IJIaBHOIO
pacmpenenuTenbHOTO IMUTa, B 3TOM CiIy4ae AODKEH OBITh YCTaHOBIIEH OOIIMK MYNBT YIpaBlICHHsS, Ha
KOTOPOM JIOJKHBI OBITH yCTaHOBJIEHBI OpraHbl YNPABJICHHUS aBTOMAaTHYECKMMH BBIKJIIOYATEISIMU
TeHEPaTOpOB WK TpaHc(HOpMaTOPOB, MPUOOPHI U YCTPOHCTBA CUTHAIHM3ALUH, KOHTPOJISI U 3alHUTHL.

Homenknarypa npuOopoB U yCTpOMCTB yka3aHa B 4.6.
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19.8.17 BbICOKOBOJIbTHASI YCTAHOBKA [10KA.

19.8.17.1 BrIcOKOBOIBTHAS YCTaHOBKA J0OKa JO/DKHA COOTBETCTBOBATH TPEOOBAHWUSAM M HOpMaM Ha-
IUOHAJIBHBIX CTAHAAPTOB U IpaBUJI, paCIPOCTPAHAIOMINXCSA Ha 6eper03me QJICKTPUYCCKUEC YCTaHOBKHU.

19.8.17.2 BEICOKOBONBETHAS YCTaHOBKA JOKAa JOJDKHA PACIONararbCsi B OTACIBHBIX CIEIUATBHBIX
ANEKTPUYECKUX TTOMEUICHUSX.

19.9 CTOEYHBIE CYJA

19.9.1 B kauecTBE OCHOBHBIX HCTOUHUKOB DIICKTPUUYCCKOM SHEPTUHU ISl CTOCUHBIX CYJOB JIOYCKAETCS
MPUMEHSTH:

TeHEPATOPHI;

OeperoByIo IEKTPUIECKYI0 IHEPTOCUCTEMY.

19.9.2 B kayecTBe OCHOBHBIX MCTOYHUKOB AIEKTPUUECKON 3HEPTUU HAa aBTOHOMHBIX CTOEYHBIX CyJax
JIOJIKHO MPENyCMaTpUBaThCS HE MEHEE JBYX I'€HEpaTOpOB.

JIoTIOTHUTETEHO MOYKET OBITH MPEAYCMOTPEHO IMHUTAHWE CYIOBOW CETH OT OEperoBOH IIIEKTPUIECKOU
9HEPTOCUCTEMEI.

J119 HEaBTOHOMHBIX CTOEUHBIX CYJOB JIOITyCKAaeTCs NCIOIb30BAHNE TOJIBKO OEPETOBOM ANEKTPUUIECKOM
SHEPrOCUCTEMBI.

19.9.3 MoOUHOCTP TE€HEPATOPOB OCHOBHOIO HMCTOYHUKA 3JEKTPUUYECKON BSHEPrUM aBTOHOMHBIX
CTOEYHBIX CY[IOB WJIM MOIIHOCTb, TIOCTYIAOMas OT OEperoBOi ANEKTPHUECKOW YHEPrOCUCTEMBI, JODKHA
OBITH TOCTAaTOYHOM /7SI OOECIIEUCHUST PEKMUMOB PadOTHI B COOTBETCTBHU C Ha3HAYCHHEM CYIHA, a TAKKe
TSl o0ecIieueHnsl peXXKUMOB Pa0OTHI TIPH NOXKape, MPOOOMHAX B KOPITyce WM JPYTUX HEeOIaronpusTHBIX
00CTOSATENIBCTBAX, BIUSIONIMX Ha 0E30MacHOCTh CTOCYHOTO CyIHA, NpU paboTe OCHOBHOTO HCTOYHHUKA
ANEKTPUYECKON SHEPTUU.

19.9.4 MoOIHOCTH OCHOBHBIX TE€HEPATOPOB ABTOHOMHOTO CTOEYHOTO CyAHA NOJDKHA OBITH TaKoi,
YTOOBI TIPH BBIXO/IE M3 CTPOS JFOOOTO M3 TeHEPaTOpOB OCTABIIHECS O00ECIeunBaNd PEXHUMBI PaOOTHI,
yka3zaHHble B 19.9.3.

19.9.5 Tlutanue ¥ CUrHaJIM3aLUsA OTBETCTBEHHBIX CUCTEM U YCTPOICTB IUIaByYMX TOCTHHHUI U OOIIe-
SKUTUH JTOJDKHBI OCYIIECTBIAThCA B cooTBercTBUM ¢ 19.1.1.1 — 19.1.1.4.

CurnanpHO-TabapuTHBIE (POHAPH JOMYCKAETCSA MUTATh OT IIUTOB OCBEUICHHUS.

19.9.6 B xaxmoii miaBydell TOCTHHHIIE M B OOIISKUTHH JOJDKEH OBITh YCTAHOBJICH aBTOHOMHBIM
ABapUIHBIA MCTOYHUK 3JEKTPHUYCCKOW DHEPTHH, 0OecleunBaomIni B TeueHHe 12 4 muraHue NoTpeOu-
Tenei B cootBeTcTBuU ¢ 19.1.2.1, a Takke B TeueHue 30 MUH nuTaHue norpedureneii cormacHo 19.1.2.3.

19.9.7 B oTHOIIEHUH aBTOMAaTHYECKOIO IMyCKa aBapUUHOTO HMCTOYHHUKA 3JICKTPUUECKON SHEPruud u
HAJIAYHs aBAPUHHOTO TIEPEXOAHOTO MCTOYHMKA B IIABYYHUX TOCTHHHIIAX U B OOIIEKUTHSIX TOJDKHBI OBITh
BBITIOJTHEHBI TpeOoBanus 19.1.2.4 — 19.1.2.7.

19.10 PBIBOJIOBHBIE CYJA

19.10.1 OcBuaeTEeILCTBOBAHUE YJIEKTPHUYECKOT0 000PY10BaHMS CYyIHA.

19.10.1.1 OcBuaeTenbCTBOBAHUIO HA CYJIHE B JIOTOJIHEHHE K IepedyucicHHbIM B 1.3.2 mojexar
CIIeYIOIUe BUIBI 0O0OPYIOBAHUS, CHCTEM H YCTPOUCTB (cM. Takxke 1.3.2.4.2):

.1 snexkrpuyeckoe 000pyIOBaHHE IPOMBICIOBBIX MEXaHU3MOB;

.2 a7eKTprYecKoe 000PYIOBAHNE TEXHOIOTHYECKAX MEXaHI3MOB (00pabOTKH TPOIYKTOB MPOMBICIIA U JIOBA).

19.10.2 OcBuaeTe/IbCTBOBAHME 3JIEKTPUYECKOr0 000pYI0BAHMA NMPHU U3rOTOBJIECHUH.

OcBuUIETENBCTBOBAHMIO TIPH M3TOTOBJIECHUM B JOINOJIHEHHE K NepedncieHHoMy B 1.3.3.1 momiexxut
aNIEKTpUUecKoe obopynoBanue, ykazaHHoe B 19.10.1.1. [lomyckaeTcs HCHONB30BaHHE YKa3aHHOTO B
19.10.1.1.2 anekTpuyeckoro 000pyAOBaHUSA OOIICTIPOMBINIUIEHHOTO WCIIONHEHHs, HE B TIOJHOW Mepe
oTBeuarolero TpedopanmsM pasm. 1 — 18.
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19.10.3 KoHCTpyKTHBHBbIEe TPe0OBAaHUSI U CTeNEeHb 3AIIUTHI IJIEKTPHUYECKOr0 000pPYIOBAHUSA
NMPOMBICJIOBBIX M TEXHOJOTHYECKUX MEXaHU3MOB.

19.10.3.1 DnexTpuyeckoe 060pyIOBaHHE B MOMEMICHHUAX 110 00paboTKe MPOIYKTOB MIPOMBICIIA U JIOBA
JIOJDKHO OBITh YCTOMYMBBIM K BO3ACHCTBHIO HA HETO 3a00PTHOM BOJBI M IPOJYKTOB PHIO00OPAOOTKH, WIIH
COOTBETCTBYIOIIMM O0pa3oM 3allUILIEHO.

19.10.3.2 PacnipenenurenbHble YCTPOHCTBA U MTyCKO3AIIUTHAS anaparypa 3JeKTPUIecKOro 000pymno-
BaHUA, yKa3aHHOTo B 19.10.3.1, MOMKHBI yCTaHABIMBATHCS B CIIEHUATBHBIX JIEKTPUUECKUX TOMELICHUSX.

19.10.3.3 Kabenu B MecTax, MOABEP)KEHHBIX JUTUTEIIEHOMY BO3JICHCTBHIO COITM WIIH JPYTUX MPOITYKTOB
pBI0000PAOOTKH, JTOMKHBI UMETh OOOJIOYKH, CTOMKHE K BO3JCHCTBUIO JAHHOM CpEbl WM COOTBETCT-
BYIOLIMM 00pa3oM 3allUIICHHBIE.

19.10.4 CocTaB ¥ MOIIHOCTH OCHOBHOT0 MCTOYHHMKA 3JIEKTPHY€CKOIl JHepIrum.

19.10.4.1 OmpeneneHre cocTaBa M MOIIMHOCTH OCHOBHOTO HMCTOYHHKA OJIIEKTPUUCCKOM IHEPTHH
JIOTDKHO TIPOM3BOANTHCS C yUETOM CIEIYIOIINX PEKUMOB pabOTHI CyaHA:

.1 xomoBoro;

.2 MaHEBpOB;

.3 BO Bpemsl IoXkapa, MPOOOUHBI KOPIyCa U JIPYTUX BIUSIOMINX HA 0€30MacHOCTH IIaBaHUS CyTHA
YCIIOBHH TIpH paboTe OCHOBHOTO MCTOYHHKA AJIEKTPHUECKONW IHEPTUH;

.4 IPOMBICIIOBOTO.

19.10.4.2 MoOIIHOCTh TEHEPATOPOB, BXOJISIIUX B COCTaB OCHOBHOTO HMCTOYHHMKA DJICKTPHUUCCKOM
SHEpPTrHH, NIOJHKHA OBITh JOCTAaTOYHOW, YTOOBI NMPHU BBIXOJE W3 CTPOS JIOOOTO W3 HHUX OCTaBIIUECS
obecrieynBany MHTaHHE HEOOXOAMMOTO OJIEKTPHYECKOTO OOOpYIOBaHHUS B YCIOBHUSAX, YKa3aHHBIX
B 19.10.4.1, mpu oTHOBpEMEHHOM 00ECIICUCHIH MUHUMAIBHBIX YCIOBUHA OOMTACMOCTH JIJIST HAXOSIIAXCS
Ha OopTy mroneit.

Ha cynax BanoBoii BMecTUMOCTBIO MeHee 500 B 000CHOBaHHBIX CIIydasiX JOMYCKAETCs HE YUUTHIBATDH
MOII[HOCTb, HEOOXOAUMYIO JUTs 00ECIICUeHHsT TIPOMBICIIOBBIX OTepaluil U/ 00pabOTKH yIoBa.

19.10.5 PacnpenesieHue 3J1eKTPUYECKOH IHEPIrum.

19.10.5.1 Ilpu Hamu4nm B COCTaBE OCHOBHOTO MCTOYHHKA AJICKTPUUCCKON YHEPTHH BAJIOTCHEPATOPOB,
HE TMpeJHa3HAYeHHBIX U1 MNapajjieIbHOW paboThl ¢ TeHeparopaMH C HE3aBHCHMBIM IPHUBOOM,
MEXaHM3MBbl W CHCTEMBbI, OOECIIeUMBAIOIINE IBH)KEHHE, YIPABIIEMOCTh M 0€30MacHOCTb IUIABAHMA,
JIOJDKHBI TIONTy4YaTh NHWTAaHWE OT IIMH TEeHePaTOpPOB C HE3aBUCHUMBIM TPUBOJOM, a DJICKTPUYECKOE
000pynoBaHHE MMPOMBICIOBBIX MEXaHHM3MOB M TEXHOJOTHYECKOTO 00OpyHOBaHMS — OT IIMH BaJlOTeHEe-
paropos.

19.10.5.2 DOnextpuueckue MPUBOABI KOMIIPECCOPOB XOJOIMIBHON YCTaHOBKM JOJDKHBI MMONy4arTb
MUTaHKUE TI0 OTICIBHBIM (UAepaM OT LIMH IIaBHOTO pacHpeAeIUTeNbHOro muTa. Jlonyckaercs nuraHue
ANEKTPUYECKUX MPUBOAOB KOMITPECCOPOB XOJIOAUIBHON YCTAaHOBKH OT OTACIBHOIO PacCHpeAeTUTeIbHOTO
IIUTa, TOJYYarolllero NHWTaHWe MO ABYM ¢uaepaM, IMOIKIIOYEHHBIM K pa3HBIM CEKIHAM IJIaBHOTO
pacrpenenuTenbHOTO IIUTA.

19.10.5.3 [Ipu mutanuu oT ceT ¢ HampsokeHneM Oosiee 50 B mepeHOCHBIX MHCTPYMEHTOB, a TaKKe
MepEIBUKHBIX CPEICTB MEXaHM3allMHM, HE YCTAHOBJCHHBIX CTAllMOHAPHO, IS KaXKIOr0 MOTpeOUTes
ClieyeT MPUMEHSATh YCTPOMCTBO 3alIUTHOTO OTKIIIOUYEHUS B COYETAHUH C pa3feluTeNbHbIM TpaHchopma-
TOPOM.

YCTpoHCTBO MOMKHO OTKITIOUATh MUTAHHUE, €CIM TOK YTEUKH Ha Kopryc OymeT Oombme 30 MA.

19.10.6 OcBemenne.

19.10.6.1 I[Momemenus 1mo oOpabOTKE MPOMYKTOB MPOMBICIA W OTACICHHS XOJOAWIBHBIX MAaIIHH
JIOJDKHBI OBITh O0OPYNOBaHBI CTAIlMOHAPHBIMHA CBETWIBHHKAMU, PACIIONIOKEHHE W MHUTaHWE KOTOPHIX
JIOJDKHO OBITH BBITIOJIHEHO B COOTBETCTBHU C 6.2.3.

19.10.6.2 Tprombl a5t XpaHEeHHS PHIOOTIPOAYKIIMH JOIDKHBI OBITh 000PYIOBaHBI CTAIHOHAPHBIMU CBE-
TUJIBHUKAMU, KOTOPBIC JOJDKHBI MOJYyYaTh MUTaHUE CoriacHo 6.2.7.

19.10.7 Curnaamsanus.

BHyTpu oxiiaykmaeMbIX TPIOMOB Y Ka)KIOTO BBIXOJIA JOJDKHA OBITh YCTaHOBJIEHA KHOIMKA CHUTHATHA3AINN
«YenoBek B TproMe» TS TIOJJa4M CHTHAJIA B PYJIEBYIO PyOKY MITH B JPYTO€ TIOMEIIEHHE C TIOCTOSHHOW BaXTOM.
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19.10.8 ABapuiiHble 3JIeKTPUYECKHE YCTAHOBKH.

19.10.8.1 ABapuitHbIif UCTOYHHK DJICKTPHUICCKON IHEPTHH TOJDKEH OTBEYATh TpeOoBaHMsIM 9.3.

19.10.8.2 ABapuiiHblii ICTOYHUK B foroHeHHE K 9.3.1.1 nomkeH obecreuynBaTh MATAHUE aBAPUHHOTO
OCBEIICHUS TIOMEIICHUI 1Mo 00paboTKe MPOMYKTOB MPOMBICIA M JIOBA W BHIXOJIOB M3 HUX, a TaKXKE Ha
nanxy0e B paiiloHe MPOMBICIOBBIX MEXaHHU3MOB.

19.10.8.3 Ecnm aBapuifHBIM HCTOYHUKOM JJIEKTPHUYECKOW OSHEPTHH SBISETCS JU3eNb-TeHepaTop,
JIOJDKEH OBITh TPETyCMOTpPEH aBapWiHBINA HEepeXOIHBIN HCTOYHHUK DIEKTPUYECKON DHEpPruu (aKKyMyIls-
TOpHas Oarapes) eMKOCTBIO, TOCTATOYHON i oOecriedeHus muTanus B TeueHne 30 MUH TOTpeOuTeneH,
ykazaHHbIX B 9.3.7 u 19.10.8.2.

19.11 CYJA, HEPEBO3SIIUE OITACHBIE I'PY3bl

19.11.1 O6mue TpeGoBaHMA.

19.11.1.1 TpeOoBanus HacTosiIIeH IaBbl, B AOMOMHeHHE K TpeboBaHmsMm 7.2 wactu VI «IIpotuso-
MOKapHasl 3aIUTa», PACHPOCTPAHIIOTCS Ha JIEKTPUIECKOe 000PyA0BaHNE CYA0B U TPY30BBIX IIOMELICHUI
JUTSL IEPEBO3KH OITACHBIX T'PY30B B COOTBETCTBHE co craHaapTroM MOK 60092-506.

19.11.2 B3psbiBOONACHBIE 30HBI, MOMENIEHUs U MPOCTPAHCTBA.

19.11.2.1 B3peiBoomnacHbie 30HBI TOAPA3ACTSIOTCS:

30Ha 1 — 30Ha, B KOTOpOH NpH HOPMAJIbHBIX YCIOBHSX pPaOOThI BO3MOXHO IPUCYTCTBHE
B3PBIBOOIIACHON CMECH.

30Ha 2 — 30Ha, B KOTOPOI MaJIOBEPOSTHO TMOSIBIICHIE B3PHIBOOIIACHONW CMECH, a B CIIydae MOSBICHUS
3Ta CMeCh NMPHUCYTCTBYET B T€UEHHE HEMPOJOKUTENHFHOTO TIepHojia BPEMEHH.

TunuuHble TPUMEPHI PACHIONOKEHUS B3PBIBOOIIACHBIX 30H MpHBeAeHb! B Tabm. 19.11.2.1.

19.11.2.2 Jlna omacHBIX TPy30B, IEPEBO3UMBIX B Tape, Kiacca 1, kpome noaknacca 1.4S, k B3pbIBO-
OIIaCHBIM 30HAaM OTHOCSITCS CJIELYIOLIMe IOMELICHUS U IPOCTPAHCTBA, XapaKTepu3yeMble Kak 30Ha 1:

.1 3aKpBITBIE TPOCTPAHCTBA TPY30BBIX OTCEKOB/TPIOMOB, a TAaKXKe 3aKPHIThIE MIIN OTKPHITHIE TPY30BHIE
MOMEIIEHHSI C TOPU3OHTAILHBIM CITOCOOOM TOTPY3KH M BBITPY3KH;

.2 CTAallMOHAPHO YCTAHOBJIEHHBIE KJ1aJIOBBIE CYJIOBBIX 3allaCOB B3pBIBYATHIX BELLECTB.

19.11.2.3 [lns omacHBIX TPy30B, NMEpEeBO3UMBIX HaBaioM, kiacca 4.1, 4.2, 9 u BOH (Bemiectpa
OIacHbIe HaBaJOM), KOTOPbIE MOT'YT OOpa30BbIBaTh B3PBIBOOIIACHBIE CMECH IIBUIN C BO3AYXOM, K B3PbIBO-
OTIACHBIM 30HaM OTHOCSTCS CIEAYIOIINe ITOMEIICHUS U MPOCTPAHCTBA, XapaKTepu3yeMble Kak 30Ha 1:

.1 3aKpBITEIE IPOCTPAHCTBA TPY30BBIX OTCEKOB/TPIOMOB;

.2 BEHTWIILMOHHBIE KaHalbl CHUCTEM BEHTHISLHMU TOMEUICHHI T'PYy30BBIX OTCEKOB/TPIOMOB,
yKkaszaHHbIX B 19.11.2.3.1.

19.11.2.4 [I;11 omacHBIX Tpy30B, MEPEBO3MMBIX HaBaIoM, Kiacca 4.3, KOTOpble MOTYT 00pa3OBHIBaTh
B3PBIBOOIIACHYIO Ta30BYI0 CMECh, K B3PBIBOOIIACHBIM 30HAM OTHOCSITCS CIIEAYIOIINE IMOMEIIEHHS W TPO-
CTPaHCTBA.

19.11.2.4.1 3ona 1:

.1 3aKpBITEIE IPOCTPAHCTBA IPY30BBIX OTCEKOB/TPIOMOB;

.2 BEHTWIALMOHHBIE KaHaJIbl CHUCTEM BEHTHISALMU IOMELICHHI I'PYy30BbIX OTCEKOB/TPIOMOB,
yka3aHHbIX B 19.11.2.4.1.1;

.3 mpocTpaHcTBa Ha OTKPBITOH Hany0e MM YacTHYHO BBITOPOJKEHHBIE MOMELICHUS Ha OTKPBITON
nany6e B mpeaenax 1,5 M 0T JIIOOBIX BRITSDKHBIX BEHTHIISILIMOHHBIX OTBEPCTHH I'PY30BBIX OTCEKOB/TPIOMOB,
yka3aHHbIX B 19.11.2.4.1.1;

.4 BBITOPOKEHHBIE WJIM YaCTHYHO BHITOPO)KEHHBIE TIOMETIEHSI, IMEIOIINE HETOCPEICTBEHHBIN BBIXO
WIN IpyTHe OTBEPCTHS B OMEIIEHUS U MIPOCTPAHCTBA, ykazaHHele B 19.11.2.4.1.1, 19.11.2.4.1.2, ecniu He
MIPUHATHl COOTBETCTBYIOIME MEPHI, MPENATCTBYIOIINE NMPOHUKHOBEHHIO B3PHIBOOIACHOW CMECH B 3TH
MIOMEILCHHUS;
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Tabnuma 19.11.2.1

B3pbiBoonacHble 30HbI 1JIsl OIACHBIX IPY30B

ITyHKTBI Tunuyxele nMpumMepsl IIpumeuanus
19.11.2.2 —
19.11.2.3.1
19.11.2.4.1.1
19.11.2.5.1.1
19.11.2.3.2 —
19.11.2.4.1.2
19.11.2.5.1.2
19.11.24.1.4 .
19.11.2.5.1.4
19.11.2.4.2.1 €CTECTBEHHAsT BEHTUIISIIIUS
19.11.2.5.2.1
TOMeIIeHIe
11071 U30BITOYHBIM JIABIICHUEM
CBETOBas M 3BYKOBasi CUTHANM3ALNS B IIOCTaX
YIpaBIeHUs NPH NaJCHAN JTaBICHUSL
19.11.2.4.2.1 €CTECTBEHHAs] BEHTUJISILIUS
19.11.2.5.2.1
— TOJBKO ISl TaMOypa

19.11.2.4.1.3
19.11.2.5.1.3
19.11.2.4.2.2
19.11.2.5.2.2

VN— — Ta30HENpPOHUIIaeMasl CaMO3aKpPhIBAIOIIAsCS BEPh

+ — HEOITIAaCHOC IMOMCIIICHUEC

- — omacHas 30Ha 1

— omacHas 30Ha 2

.5 TpyOOIIPOBOABI CHCTEM BEHTHIISAIINH, CHCTEM JIbSUTHHBIX BOJ U T.II. B CIIy9ae, KOTNIa OTKPHITHIE KOHITHI
3THX TPYOOIPOBOJIOB HEMOCPEACTBEHHO BBIXOJAT BO B3PHIBOOMACHYIO 30HY 1.

19.11.2.4.2 3oHa 2:

.1 BBITOPOKCHHBIE WM YaCTHUYHO BHITOPOKCHHBIC ITOMEIICHUS C €CTeCTBCHHOW BEHTHIIAIUCH,
MMEIOIIHE HETIOCPENCTBEHHBIN BBIXO/ WIIH JAPYTHE OTBEPCTHSI B TIOMEIIECHUS U TIPOCTPAHCTBA, YKa3aHHBIC
B 19.11.2.4.1.1, 19.11.2.4.1.2 u oTIENCHHABIC OT dTUX MMOMEIICHUN C TIOMOIIIHIO Ta30HETIPOHMUIIAEMBIX CaMO-
3aKpBIBAIOIINXCS ABEPEH, a TakKe HEMOCPEACTBEHHO B IpeleiaX BO3IYIIHOTO U033, €CIU TaKOBOM
MPEeayCMOTPEH;

.2 mpocTpaHCTBa B peenax 1,5 M OT MpOCTPaHCTB WU ITOMEIIEHUH Ha OTKPHITOH naimyde, yKa3aHHBIX
B 19.11.2.4.1.3;
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.3 3aMKHYTBIE TPOCTPaHCTBAa (HANpUMeEp: TyHHEIH TPYOONPOBOJOB, JIbsJIbHBIE HACOCHBIE OTIEle-
HUS | T.II.), COIepiKamue TpyOompoBombl, yka3zamHele B 19.11.2.4.1.5, BmecTe ¢ uX QiIaHIaMH,
KJIalTaHaM¥, HaCOCaMH | T. II., 32 UCKITIOUYEHHEM CIy9daeB MPUMEHEHHUS B 3TUX MMOMEUICHHUAX CIIEIHAITBHBIX
METO/IOB TIOBBIIIEHUS JABIEHUs, 0100peHHbIX Pernctpom.

19.11.2.5 Jlns omacHBIX Tpy30B, NIEPEBO3UMBIX B Tape, knacca 2.1, a Taxxke 3, 6.1 u 8§ (xunkoctu
¢ T,.,<23 °C) K B3pHIBOOIACHBIM 30HaM OTHOCSTCS CJIEIYIOIIUE MOMEIICHHUS U MPOCTPAHCTBA.

19.11.2.5.1 3o0mna 1:

.1 3aKpBITBIE IPOCTPAHCTBA TPY30BHIX OTCEKOB/TPIOMOB;

.2 BEHTWISILIMOHHBIEC KaHAJIBI CUCTEM BEHTHJISIIMHN TTOMEIICHHUH TPY30BbIX OTCEKOB/TPIOMOB, YKa3aHHbIE
B 19.11.2.5.1.1;

.3 mpocTpaHCTBa Ha OTKPHITOM mNayOe WM YacTUYHO BBHITOPOXKEHHBIE IMOMEIICHHS Ha OTKPBITON
naixy0e B mpeaenax 1,5 M OT JMFOOBIX BBEITSDKHBIX BEHTHIISIIUOHHBIX OTBEPCTHH T'PY30BBIX OTCEKOB/TaHKOB,
ykazaHabx B 19.11.2.5.1.1;

.4 BBITOPOXKEHHBIE WJIM YaCTHYHO BBITOPO)KEHHBIE TIOMEIEHHS, MMEIOIINE HEMOCPEICTBEHHBIN BBIXO
WIN Apyryue OTBEPCTUS B OJHO M3 MPOCTPAHCTB, yKazaHHbiX B 19.11.2.5.1.1 u 19.11.2.5.1.2, ecnu ne
MPUHATH COOTBETCTBYIOINE MEPHI, MPEMSTCTBYIONINE MPOHUKHOBEHHUIO B3PHIBOOIIACHOW CMECH B JTH
MTOMEIICHNUS;

.5 TpyOONIpPOBOBI CUCTEM BEHTHJISIIN, CUCTEM JIbsUTBHBIX BOJ U T.I1. B CITy4ae, KOTAa OTKPHITHIE KOHIIBI
3THUX TPYOONPOBOAOB HEMOCPEACTBEHHO BHIXOISAT BO B3PHIBOONACHYIO 30HY 1.

19.11.2.5.2 3o0Ha 2:

.1 BBITOpOJKEHHBIE HIM YaCTUYHO BBHITOPOXKEHHBIE ITOMEIIEHUS C €CTeCTBEHHOW BEHTIUIAIUEH,
MMEIOIHE HETOCPEACTBEHHBIA BBIXOJ WIIM JPYTHE OTBEPCTHS B MOMEIICHUs, YKa3zanueie B 19.11.2.5.1.1,
19.11.2.5.1.2 u oTAeNeHHBIE OT 3TUX MTOMEIICHIH ¢ TTOMOIIHIO Ta30HETIPOHMUITAEMBIX CaAMO3aKPBIBAIOIITIXCS
JIBEpEH, a TakKe HEMOCPEICTBEHHO B IpeJiesiax BO3AYLIHOTO ILIUTI03a, €CIM TaKOBOM MperyCMOTpEH;

.2 IpocTpaHCTBa B paguyce 1,5 M OT IPOCTPAHCTB HITH MIOMEIIEHUI Ha OTKPHITOHN naiy0e, YKa3aHHBIX
B 19.11.2.5.1.3;

.3 3aMKHYTBIE IPOCTPAHCTBA (HAIPUMEp, TYHHETH TPYOOIPOBO/IOB, JIbSUTbHBIE HACOCHBIE OT/IENEHUS 1
T.I.), COAepIKaliue TpyOompoBojbl, ykazaHHble B 19.11.2.5.1.5, BMecTe ¢ uX (QuaHIaMH, KJIallaHaAMH,
HAacoCaMd M T.II., 32 HMCKJIIOUYEHHUEM CIIy4aeB, KOTJAA B TAaKUX MOMEIICHUSIX HUMEETCS NPUHYIUTEIbHAS
BEHTHJIAILIUS ¢ 6 KpaTHBIM OOMEHOM BO37yXa B yac.

19.11.3 DaexTpuyeckoe 0600pyI0BaHUE BO B3PbIBOONACHBIX NMOMEIIEHUAX H NMPOCTPAHCTBAX.

19.11.3.1 DnexTpudeckoe 000pyIOBaHHE, YCTAHABIMBACMOE B TOMEUICHUSIX W MPOCTPAHCTBAX, TIC
MOYKET 00Pa30BbIBATHCS TOJIBKO B3PBIBOOIIACHAS MBIIb OT HABAJIOYHBIX T'PY30B, TOKHO COOTBETCTBOBATH
CIICAYIOIUM MUHUMAJIHBIM TPeOOBaHHSAM, €CIIM HE IperycMoTpeHo uHoe (cMm. Tabm. 19.11.3.2):

.1 crenens 3amute! IP55 1 MakcumanbHasg Temneparypa nosepxsoctu 200 °C; win

.2 B3pBIBO3ALIUILEHHOIO UCIIONHEHUSI ¢ TEMIEPATypHBIM KiaccoM T3 u creneHpro 3amuthl [PSS.

19.11.3.2 DnexTpudeckoe 000pyIOBaHHE, YCTAaHABIMBAEMOE B TOMEUICHUSX W MPOCTPAHCTBAX, TIC
MOXXET 00pa30BBIBAThCS TOJNHKO B3PBIBOONACHAs ra3oBasi cpena, JOJDKHO OBITh B3PBIBO3AMIMIICHHOTO
WCIIOJTHEHUSI U COOTBETCTBOBATh CJICAYIOIIMM MHUHHMAIBHBIM TPEOOBAaHMSM, €CIIM HE MPEAyCMOTPECHO
nHoe (cm. Tabm. 19.11.3.2):

.1 Temneparypusiil kiace T3;

.2 moarpynma obopymnoBanus 11B.

OnekTpudyeckoe 00OpyZOBaHHE B3PBHIBO3ALIMIIEHHOTO BHIa AODKHO OBITh, MO KpaiiHel Mepe, ¢
YPOBHEM B3pPBIBO3AIIUTHI COOTBETCTBYIOUINM JUIsI PaOOTHI B 30HE 1.

19.11.3.3 DnexTpuveckoe 00OpyIOBaHWE, YCTAaHABIMBAEMOE B MOMEIICHUSX W MPOCTPAHCTBAaX, T
MIEPEBO3ATCS TONBKO HaBaouHble Tpy3sl 1 BOH (BemiecTBa omacHble HaBaJIOM), JOJKHO YIOBIETBOPATH
TpeboBanuam 19.11.3.1, 19.11.3.2 u MuHUManbHBIM TpeboBaHUAM Tabm. 19.11.3.2.

19.11.3.4 Dnekrpuyeckoe 0OOpyIOBaHHE, YCTAaHABINBAEMOE B MOMEIICHHUSX M MPOCTPAHCTBAxX, IJeE
MOXET 00pa30BBIBAThCA B3pPHIBOONACHAS Ta30Bas CpelJa W IbUIb, JOJKHO YIOBIETBOPITH TpeOoBa-
Husm 19.11.3.1, 19.11.3.2.
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Ta6bnuma 19.11.3.2
Tpe6oBanusi K 3IEKTPHYECKOMY 000PYIOBAHHIO B 3aBHCHMOCTH OT KOHKPETHBIX HABAJIOYHBIX IPY30B

Kiacc OcHoBHOI CreneHs CreneHb 3alIUTH IPOTUB
OmnacHble TPy3bl Mo daxtop prcka’ 3aIUTHI IPOTHUB | B3PHIBOONACHON ra3oBoit aTMochepsl
B3pBIBOOIIACHOU

LN Ioarpynna A | TemnepatypHslid kiace
AJIIOMMHHEBBIH 1ITaK 4.3 Boznopoxn — 11c T2
AnroMHHHH (eppOoCUITHIHHI, TOPOLIOK 43 Bonopon — IIc T2
ANOMUHMI KPEMHHUCTBIN, TOPOLIOK, HEMOKPBITHII 43 Bonopon — 1c T2

AMMMAYHO-HUTPATHBIC YIOOpPEHUSL: CM. cHOCKY”

THna A 5.1 — — —
tuna B 9 — — —
VYroup BOH IIbib, MeTan IP55 ITIA T4
XKenezo JJPU BOH Bonopon — 1c T2
Deppodocdop (He OpUKeTbI) BOH Bonopon — 1c T1
Deppocununui 43 Bognopon — IIC T1
Okxcup xenesa. XKenezo rybuaroe 4.2 JUISEIY IP55 ITIA T2
JKMbIX 36pHOBOM, BEIKMMKH 4.2 Iekcan — A T3
Cuimkomapraser BOH Bonopon — 11c T1
Cepa 4.1 |IIpucyuue cBoiicTBa IP55 — T4
I{nHKOBBIN HUIAK, IPOCC, OTXOIBI, CHEMBI 43 Bonopon — 11C T2

'B 5Toit KOITOHKE yKa3aHBI TONBKO BEIIECTBA, KOTOPIE MOTYT BHUICATHCS M BO3ICHCTBOBATH Ha DICKTPHICCKHE YCTAHOBKH M KaOEIH.

Bce aMeKTPHYECKHE LEMH, 3aKaHIMBAIOIIHECS B IPY30BBIX TOMEIIEHHSX, IOJKHBI OTKIIOUATCS B COOTBETCTBHM C TONOKEHHAMH 2.9.9.

19.11.3.5 DnekTpudeckoe 000pymOBaHHE, YCTAaHABIMBAEMOE B IOMEIICHUSAX WM MPOCTPAHCTBAX, THC
MOTYT TEPEeBO3UTHCS OMacHbIe T'Py3bl kimacca 1, kpome 1.4S, HOMKHO COOTBETCTBOBATH CIEMYIOIINM
TpeOOBaHMSIM:

.1 crenens 3amutel — IP65;

.2 MakcuMaslbHas Temneparypa nosepxHocta — 100 °C.

19.11.3.6 DnekTpuyeckoe 000pPyIOBaHUE, YCTAHABIMBAEMOE B OMACHOW 30HE KaTETOPUHU 2, ITOJDKHO
OBITH:

.1 Tuma, COOTBETCTBYIOIIETO JJISI HCIOIH30BAHHMS B CMEXKHBIX ITOMEHIEHUSX B COOTBETCTBUU
c 19.11.3.1 — 19.11.3.5;

.2 cnenMaabHON KOHCTPYKIIUH BHJIA 3alIMUTHI «N» U COOTBETCTBYIOIIETO TEMIIEPATYPHOTO Kilacca, MojI-
IpyIIbl U CTENEHM 3alluThl B cootBeTcTBUM ¢ 19.11.3.1 — 19.11.3.5;

.3 Takol KOHCTPYKITMH, YTOOBI HE CO3/IaBaUCh IyTH WIIM UCKPHI, @ UX IIOBEPXHOCTH HE HArpeBaNCh
JIO OTACHBIX TEMIIEPaTyp BO BpeMsi HOPMaJIbHON padoTHI.

[Ipu HaMMUMK B MOMEIIEHUAX, OTHOCAILINXCS K OMIACHOM 30HE KaTeropuu 2, pe3epBUpPyeMON CHCTEMBI
MPUHYAUTEIBHON BEHTWISAIUM C €€ aBTOMAaTHYeCKUM BKIIOYEHHEM, JOIYCKAaeTCs YCTaHOBKAa DIIEK-
TPUYECKOTO O0OpYIOBaHWS HE CEPTHQUIMPOBAHHOTO [UIS JaHHOW KaTeroOpWH, IPH YCIOBUU €ro
aBTOMATHYIECKOTO OTKITIOUCHMSI M OJIOKHUPOBKHU BKJIFOUEHUS TPU HEUCIIPABHOCTH BeHTWIAIMH. [Ipu sTOM
Ha TIOCTy C TIOCTOSHHOW BaxTOW MOJDKHA OBITH MPEAyCMOTpPEHA 3BYKOBask W CBETOBAsl CHUTHAIIM3AIIHS,
cpabarbIBaoIIas MpyU HEHCIIPABHOCTH B CUCTEME BEHTHIISAIUU.

JIJis OTBETCTBEHHBIX CHCTEM TaKHUX KaK OCYIIUTENbHAS M 0aJutacTHas, dIIEKTpUYECKOe 000pyI0BaHUE
JIOJDKHO OBITh C COOTBETCTBYIOIIMM YPOBHEM B3PBIBO3AIIMTHI JJISi HCIOJIB30BAHUS B OIACHOW 30HE
Kareropuu 2.

19.11.3.7 [lepeHocHOE 3JIEKTPUUYECKOE OOOPYIOBAaHUE JIOJNKHO, KaK IPaBHIO, UMETh COOCTBEHHBIH
ABTOHOMHBIM 3JICKTPUYESCKUH MCTOYHUK SHEPTUH (KpOoMe HCKPOOE30IACHBIX JIIEKTPUYECKUX Ilerel) u
OBITh CEPTHU(QHUIMPOBAHHOTO OE30MACHOTO THIIA C YPOBHEM B3PHIBO3AIIUTHI COOTBETCTBYIOIIUM JIJIS
paboTel B 30HE 1.
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20 TPEBOBAHUA K QJIEKTPUYECKOMY OBOPYJIOBAHUIO XOJOAUJIBHBIX
YCTAHOBOK

20.1 OBIINHME TTOJOXEHMNSA

20.1.1 TpeGoBanmsI HACTOAIIETO pas3felia PacIpPOCTPAHAIOTCS Ha JJICKTPHUECKOE O000pYyIOBaHHUE
KIJIaCCU(PHUIUPYEMBIX XOJIOAHIBHBIX YCTAHOBOK.

TpeboBanus 20.2.3, 20.2.4, 20.3.1 u 20.4 pacnpocTpaHSIOTCS TakXe Ha HEKIACCUPHLUpPyEeMBbIe
XOJIOMJIbHBIC YCTaHOBKH.

20.2 IMTAHUE U KOMMYTALIUA

20.2.1 DnexTpudecKue MPUBOABI XOJOIMIBHBIX YCTAHOBOK JTOJDKHBI ITOTy4aTh MUTAHUE 110 OTAEIBHBIM
¢umepam OT pacrpeleNUTENbHOTO UTa XOJOAMIFHON YCTaHOBKH.

Jomyckaercs mUTaHWE MPUBOJIHBIX JBUTATENEN XOJOMIBHBIX KOMIPECCOPOB HEMOCPEACTBEHHO OT
TJIaBHOTO PACHpPECIUTENBHOIO HIUTA. XOJOAWIbHBIE BEHTWJIATOPHl MOTYT IUTAaTbcid OT paclpeaciu-
TENBHOTO IMUTAa XOJOAWIBHON YCTaHOBKM WM OT JAPYroro pacHpefeUTeNIbHOTO IIUTa, MUTAaeMOro
HEINOCPENCTBEHHO OT MIABHOTO PaCHpPEAEIUTENBHOIO MIUTA.

IIpn xaxmoMm crmocoOe THUTaHWS HEOOXOJMMO COXPAHATH YCIIOBHE, YTOOBI MPHBOABI XOJIOIMIBHBIX
YCTaHOBOK B CJIydae Meperpy3Ku reHepaTopoB OTKIIOYAINCH B MOCIEIHIOI OYepe/b.

[MuTanne aBapuitHOM BEHTWISLIMU JOJDKHO OCYIIECTBISITHCA 1O OTAECIBHOMY (uaepy OT pacmpene-
JUTEIBHOTO IUTA, MUTAEMOT0 HEMOCPEACTBEHHO OT IIIaBHOTO PACTIPENIEIUTENBHOTO IUTA, UK HETTOCPE-
CTBEHHO OT INIaBHOTO PacCHpeAEIUTENBHOIO IIUTA.

20.2.2 IluTtanme 3JIEKTPUUYECKUX MPHBOJOB H30TEPMHUYECKHX KOHTEHHEPOB [OJDKHO OTBEUYaTh
TpeboBanusam 19.5.2.

20.2.3 [pu npumeHeHun xonoawibHOTO arenra rpymnmsl 11 (cormacuo tadn. 2.2.1 wactu XII «Xomo-
JUIBHBIE YCTAaHOBKM») JOJDKHO OBITH MPEAYCMOTPEHO YCTPOMCTBO IUIS aBapHMMHOTO JUCTAaHIMOHHOTO
OTKIIFOYEHHUS PaCIpEAeIUTENBPHOIO IUTA XOIOANIBHON YCTAHOBKU U3 CIEAYIOIIUX MECT:

.1 ¢ mocTOSTHHOTO MecTa yIpaBJIeHHUS XOJIOAWIBHON YCTAHOBKOM B TIOMEIIEHHH XOJIOAUIBHBIX MAIIHH;

.2 ¢ MecTa, pacloIOKEHHOTO BHE MTPOCTPAHCTBA, KOTOPOE MOXKET MOABEPTHYTHCS 3arpsi3HEHHUIO X0JI0-
JWIbHBIM areHToM rpymnnsl Il npu aBapuitHoM ciyyae B MOMEIIEHUH XOJOAMIBHBIX MAIINH;

.3 cHapyXu BOJHM3H OT Ka)KAOTO BBIXOJA M3 MOMELICHUH XOJOAMIBHBIX MAIlWH.

YCTpoHCTBO 1711 aBapUHHOIO JUCTAHIMOHHOIO OTKIIOYEHHS MAOJDKHO YCTaHABIMBATHCA TaKUM
00pa3oM, 9TOOBI UCKIIOYAIaCh BOZMOXKHOCTD CIIy9aifHOTO TIPUBEICHUS €T0 B IEHCTBHE.

20.2.4 YcTpOHCTBO 11 aBapUMHOTO TUCTAHIIMOHHOTO OTKJIIOUEHUS PACIPENeIUTENIbHOTO IIIUTa XOJI0-
JUILHOW yCTaHOBKH, paboTrarouiedl Ha XOIOOWIbHOM areHte Tpynnbsl I, momkHO oZHOBpeMEHHO
OTKJIFOYATh 3JEKTPUUECKHE NMPUBOIBI XOJOAUIBHBIX KOMIIPECCOPOB, €CIM OHHU IOJMYy4YalOT MUTaHHE OT
IIaBHOTO pacnpenenuTenbHoro mura (cM. 20.2.1), OCHOBHOE OCBEIIEHHE MOMEIICHHS XOJOAMUIBHBIX
MaIlIMH ¥ OJHOBPEMEHHO BKJIIOYaTh aBapUHHYIO BEHTHWIALHUIO, BOASHBIE 3aBECHI M 3aIIaCHOE OCBEILECHHE.

JlononHuTenbHO BOMU3M OT YCTPOWCTBA IJISi aBapUHHOTO AMCTAHLMOHHOTO OTKIIIOUEHHsS paclpene-
JUTENBHOTO MIUTA TAaKOM XOJOJUIBHON YCTAHOBKH B MecTaX, ykazaHHbX B 20.2.3.1 u 20.2.3.2, n0mKHBI
OBITH YCTAaHOBJIEHBI YCTPOWCTBA Il AMCTAHLMOHHOTO BKJIIOYEHHUS B JIIOOOH OYEPEIHOCTH aBapuilHOM
BEHTWIAILINHM, BOISHBIX 3aBEC M 3allaCHOTO OCBEHIEHHWS Oe3 OTKIIOYEHHS pacHpeielNTeIhHOTO IINTa
XOJIOJUIILHON yCTAHOBKH.

20.2.5 /Ins nuTaHUS SIEKTPUYECKUX YCTPOWCTB, MOAOTPEBAIOIIMX JIIOKM WU BBIXOJHBIC JABEPH U3
OXJIAKJAEMBIX TOMEIIEHHH M MOPO3UIIBHBIX KaMmep, PEKOMEHAYETCS NpUMEHeHue O0e30MacHOTo
HaTpsKECHHUS.
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20.3 BEHTWJISIO U

20.3.1 B cnyyae npuMeHEHUS XOJIOAUIBHOTO areHTa rpynmsl 11 anexkTpuyeckue 1BUTaTeN! BBITSKHBIX
BEHTHJIATOPOB aBaAPUIHON BEHTIIISAIIUN TTOMEIICHUH XOJIOUILHBIX MAIIWH, YCTAHOBICHHBIE B BBITSDKHBIX
KaHaJax, JOJDKHBI OBITh B3PBIBO3AMIUIIIEHHOTO MCIIOIHEHHUS.

20.3.2 DneKTpUveCcCKHre JBUraTEI BEHTUISATOPOB, HAXOMSIINXCA B CTPYE BO3/lyXa, MOCTYMHAIOIIEro U3
OXJIAKIIAEMBIX TPY30BBIX TIOMEIICHUH, JTOHKHBI UMETh CTETICHD 3aIllUTHI He HIke, dem P55,

20.4 OCBELHIEHHE

20.4.1 Ecnm B KauecTBe XOJIOAWIHHOTO areHTa IPUMEHIETCS XOJIOMIBHBINA areHT rpynmsl 11, To kpome
CBETHJILHUKOB OCHOBHOT'O OCBEIICHHS B IOMEIICHUAX XOJIOAUIBHBIX MAIIUH JTOJKHBI OBITh YCTAHOBJICHBI
CBETHIILHUKM 3aIlaCHOTO OCBEIEHHS B3pPHIBO3AIIUINEHHOIO HCIIONHEHHS C y4eToM TpeOoBaHWil 2.9.3,
2.9.11 u 2.9.13. CBEeTWILHUKH 3allaCHOTO OCBEIIEHUS MOJKHBI IUTATHCI HE3aBUCHUMO OT HOUTAHUSI
AIEKTPUIECKOTO O0OPYIOBAHHS M CBETHIHHIUKOB OCHOBHOTO OCBEIICHUS, YCTAHOBICHHBIX B TIOMEITICHIISIX
XOJOIUILHEBIX MAIIIKH,
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21 3AITACHBIE YACTH

21.1 Ha xaxmoMm cymaHe JOMDKHBI OBITh MPETyCMOTPEHBI 3allaCHBIC YaCTH B KOJMYECTBE, TOCTATOYHOM
JUTSL TPOBE/ICHUSL PEMOHTA B CITydae BBIXOJIA M3 CTPOSl OTBETCTBEHHBIX YCTPOWCTB IIpHU JIFOOOU CUTYaIlVH,
BKIIIOYAsh aBapui0 B MOpE, C IeIbi0 00ecIieYeHusl [BUKCHUsS, YIPABJICHUs, OE30MaCHOCTH CyIHA W
HaxXOMISAIINXCS Ha CYIHE JIONCH.

21.2 Ilpu ompenereHWHM HOPM 3allaCHBIX YacTeil cJemyeT PYKOBOICTBOBATHCS PEKOMEHAALMIMHU
M3TOTOBUTENIEH KOHKPETHBIX BHIOB 00OPYIOBaHUS.
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22 CIIEHUAJIBHBIE TPEBOBAHUSA K JIEKTPUHYECKOMY OBOPYJIOBAHUIO
CYI0OBOM JIEKTPOSHEPTETUYECKOM CUCTEMBI (C33C)
C PACIIPEJIEJIEHUEM DJIEKTPUYECKOM SHEPTUM HA IOCTOAHHOM TOKE

22.1 OBIIME MMOJOXEHUA

22.1.1 Hacrosuie Tpe6oBaHUs IPUMEHNUMBI K CHCTEMaM C paclpeieseHreM JIeKTPUIEeCKON s3HepTruu
MIOCTOSTHHOTO TOKa ¢ HampspkeHueM 1o 1500 B, nzMepsieMbIM MeXy MOMIOCHBIMU BBIBOJAMHU.

22.1.2 lna COOC c pacnpenenacHueM 3JIEKTPUUECKON 3HEPTUU Ha MOCTOSHHOM TOKE JOIYCKaeTCs
IPUMEHEHHE TOMOJHUTEIbHBIX HCTOYHUKOB U PACIIPEACTIUTENbHBIX YCTPONHCTB IEPEMEHHOT0 Tpex(ha3zHoro
TOKa, YJOBJIETBOPSIIOIINX COOTBETCTBYIOIUM pa3jiesiaM Hacrosmel yactu IIpasui.

22.1.3 VCTOYHUKOM D3JEKTPUYECKON HHEPrHMH IOCTOSHHOTO TOKa MOXeET OBITh, KaK Te€Heparop
MOCTOSIHHOTO TOKa, TaK M BBIIPSIMHUTENb, HONYYAIOMIMKA 3JIEKTPUUYECKYI0 SHEPrHi0 OT TIeHeparopa
MEPEMEHHOI0 TOKA.

22.1.4 B nmomonHeHNe K CHCTEME KOHTPOJIS CONMPOTHBICHHS M3OSAINH, YKa3aHHOW B 2.11, mMOMmKHBI
MIPUMEHSATHCS TIEPEHOCHBIE YCTPOMCTBA MOMCKA MECTa MOBPEKACHUS H3OJAIIH.

22.2 CACTEMBI COEJJUHEHW ATPETATOB HCTOYHUKA JIEKTPHYECKOW SHEPTUM

22.2.1 B nmomnonnenue x TpeboBanuio o pazgenenun muH ['PIL moctosHHOrO TOKa Ha JBE YACTH,
yKazaHHOMy B 3.5.6, nmomyckaeTcs Hanuuue OByX HesaBucuMmbix ['PIL, coemmHseMbix Mexzmy coOoi
KaOeNbHBIMU TEePEeMBIYKAMH WM [IMHONPOBOJAMH. ABTOMATHYECKHE BBIKIIOYATENN JIOJKHBI OBITh
MPeIyCMOTPEHBl Ha 00EMX CTOpOHAaX TEPEMBIYKH WM IITUHOIMPOBOAA. B 3TOM cilydae MOAKITIOYEHHE
TEeHEPaTOpOB M JyONMpPOBAaHHBIX IMOTpeOWTENEeH MODKHO OBITh, 1O BO3MOXKHOCTH, CHMMETPHUIHO
pacnpenenerHo mexay ['PIII.

22.3 PACIIPEJEJIEHUE SJIEKTPUYECKOI YHEPTUU

22.3.1 Cucremsl pacupefeNeHus U JOMYCTHUMBIE HallPsKEHMS.

22.3.1.1 B CO2C u ED3Y ¢ pacnpeneneHreM Ha OCTOSHHOM TOKE JOMYCKAaeTCs MPUMEHEHHUE TOIBKO
JIByXIIPOBOAHOU M30JIMPOBAHHOU CHUCTEMBI PacHpEeAesICHUs AIEKTPUUECKON SHEPTUN.

22.3.1.2 JlomycTUMOE HANpsKEHUE MOCTOSHHOIO TOKA CHJIOBBIX CHCTEM Ha 3a)KMUMaX HCTOYHUKOB
3JIEKTPUYECKON PHEPTUM HE JOJDKHO mpeBbimars 1500 B.

22.3.1.3 [{ns ['P1I] moCTOAHHOTO TOKA TOJIXKHO OBITh IPEIyCMOTPEHO, KAK MUHHMYM, JIBa BOJIBTMETPA.
[Ipu paznenenun muH [P mocTosHHOrO TOKAa HA YaCTH, B KAKIOW YacTH JOJDKEH OBITH MPEIyCMOTPEH
BOJIETMETD.

22.3.1.4 JInsg KaXIOTO BBIIPAMHTENS, ITUTAIONMIETO INMHHBI ITOCTOSHHOTO TOKA, MOJDKHBI OBITh
MIPELYCMOTPEHBI AMIIEPMETP U BOJIETMETP.

22.3.2 IInTanue OTBETCTBEHHBIX YCTPOMCTB.

22.3.2.1 IIutaHue OTBETCTBEHHBIX YCTPOMCTB BO3MOXHO OT IIMTA PACIpPENEIICHUS HAa MOCTOSHHOM
TOKe uepe3 mpeodpa3oBarelb, MO0 OT OTAEIBHOTO IIKUTA MEPEMEHHOTO TOKA, IMUTAEMOT0 OT TeHEPaTOpPOB
MEPEMEHHOT0 TOKa, yAOBJIETBOpAIONMX TpeboBanmsm 3.1 u 3.2.

22.3.3 Pa3meleHue pacnpeeJuTeJbHbIX IIUTOB.

22.3.1.1 TPILI mnocTosSHHOTO TOKa, TE€HEPAaTOpPHBIE arperarbl W BBIIPSIMUTENN JOJKHBI OBITh
PacIIoIOKEeHbl B HEITOCPEACTBEHHOW OIM30CTH APYT OT JApyra, Kak yka3aHo B 4.6.6.5.
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22.3.4. Pacuer TOKOB KOPOTKOI0 3aMbIKAHHS.

22.3.4.1 IIpu pacuere MaKCUMAJIbHBIX 1 MUHUMAJIbHBIX TOKOB KOPOTKOTO 3aMbIKaHHMSI ICTOYHUK KOPOTKOTO
3aMBIKaHWS, KpOMe YyKa3aHHBIX B 4.6.3.2, NOMKEH coaep)karh BCE HWHBIE YCTPOWCTBA (CIieIManbHbIE
JNEKTPOMEXaHUYECKUE M JJIEKTPUYECKHE KOHJCHCATOPHBIE HAKOMUTEIW OSHEPruM, Hampumep, 3JIEKTPO-
MallMHHBIE TPeoOpa3oBaTeiy IePEMEHHOTO TOKa B IIOCTOSIHHBINA TOK U 00paTHO, (PUIIBTPBI C KOHIEHCATOpaMH
OOIBIIION CyMMapHOH €MKOCTH), pabOoTarolIie OJHOBPEMEHHO U CIOCOOHBIE JIaTh TOK TMOAIUTKA B TOYKY
KOPOTKOTO 3aMBIKaHUs. Pacuer mis pacrpeneluTensHbIX YCTPOWCTB TIOCTOSHHOTO TOKa IPOHM3BOIHUTCS TIPH
«METAITMIECKOM» 3aMBIKAaHUN MEXKTy MPOBOJHUKAMH TPOTHUBOIOIOKHON TIOMISIPHOCTH.

Pacuer TOKOB KOpPOTKOTO 3aMBIKaHHS CJIEAYeT BBIONHATH JUISI BCEX OJIEKTPUUYECKUX LeTeH,
coriacHo 4.6.3.2, BKIIoyas NpENOXpaHUTENH, aBTOMATHUYECKUE BBIKIIOYATENIM U JAPYroe 3JIeKTpoo0o-
pyIlOBaHHE, a TaKKe JIJIS TOYEK Ha IIMHAX PaCIPENeIUTEIBHOTO IIUTa TIOCTOSHHOTO TOKA.

22.3.4.2 BBujy HaAIMYMHK B KOHTYpaxX TOKOB KOPOTKOT'O 3aMbIKaHHUS KOHJEHCATOPOB U KOHAEHCATOPHBIX
Oarapeif, Tporecc KOPOTKOTO 3aMBIKAHHS MOXKET COIMPOBOXKAATHCS PE30HAHCHBIMH TOKaMH, BO3HH-
KalolIMMH B pe3yjibTare OOMeHa HSHEpPTruel MeXIy EeMKOCTHBIMH W HHAYKTHBHBIMH 3JICMEHTAMHU B
YHOMSIHYTHIX KOHTYpax. B cBs3u ¢ 3TUM, pacueT TOKa KOPOTKOTO 3aMBIKaHHsI PEKOMEHTyeTCs BBIITOIHSATH C
WCTOJIh30BAHUEM TPOTPAMMHOTO OOECIIEYeHHS W KOMITBIOTEPHOTO MOJIEITHPOBAHUS COOTBETCTBYIOIIHX
CHCTEM WJIM MX 3KBUBAJICHTHBIX (PParMEeHTOB.

Pacuer TOKOB KOPOTKOTO 3aMBIKaHMS JOJKEH BBIMOJIHATHCS B LEMH OT BBIXOAHBIX KIEMM
BBIIIPSAMUTENS 70 IIMH TaBHOro pacnpenenutenpHoro mura (I'PI), Ha BBIBOgaXx aBTOMAaTHYECKOTO
BEIKJTFOUATEIs, a TaKXkKe HemocpencTBeHHO, Ha muHax ['PIL. B mocnennem cinyyae AOMKeH BBITONHSATHCS
pacyeT TOKOB MOANUTKH BCEX OCHOBHBIX IIETIEH.

22.3.4.3 Pe3ympraThl pacdera TOKOB KOPOTKOTO 3aMBIKAHHS OTACIBHBIX IETed JODKHBI COICPKATh
nepeueHb BEIOPAHHBIX KOMMYTAI[OHHBIX YJIEKTPUYECKHUX allapaToB, MPEAOXPaHUTENEH H MX MaclOpTHEIE
(HOMHMHANbHBIE) TApaMETPhl, B TOM YHCJE, IUIsl CCIICKTUBHBIX BBIKJIFOYATENICH, JOMYCTUMbIC 3HAYCHUSI
ToKa3aTeNell TePMHUECKOi CTOMKoCTH I,

Jisa moaTBepkIeHNsI BOZMOXXHOCTH pealM3alliil 3alUTHON (PyHKINMH BEIOpaHHBIM 000pyIOBaHHEM B
MepeYHe JOJDKHBI OBITH TPHBEACHBI pacueTHBIE 3HAYEHUS MAKCUMAaJbHBIX M MHHHMAJIbHBIX TOKOB
KOPOTKOTO 3aMBIKAHHMS, 4 TAKXKE PACUCTHBIC 3HAUCHHS [OKA3aTelneil I°f 0 MECTy yCTAHOBKH aIllapaTos
3allIMUTHI, 38 COOTBETCTBYIOLIEE BpeMs, paBHOE YCTaBKe Ha cpabaTbIBaHUE.

OneHka KadecTBa 3alllMIICHHOCTH OOOpPYHIOBaHMS OT TOKOB KOPOTKOTO 3aMBIKaHH armapaTtamMmu
3alUTHl JIOJDKHA OCYIIECTBIATHCS CpPaBHEHHWEM IMACMOPTHOTO 3HAYEHHUs II0Ka3aTellss TePMHUYECKOH
CTOMKOCTH BBIKIIOUATENst I°f ¢ COOTBETCTBYIONUIMM DACUYETHBIM 3HAYCHHEM IOKA3ATENS TEPMHUECKOH
CTOWKOCTH TPU MPOTEKAHWU TOKAa KOPOTKOTO 3aMBIKaHHS 3a BpeMs, paBHOE yCTaBKe Ha cpabaThIBaHHE
BBIKJTIOYATEJIS.

22.3.4.4 Jlns pacdera TOKOB KOPOTKOTO 3aMBIKaHHUSI B CYIOBBIX 3JIEKTPOIHEPTETHYECKUX CHCTEMAaX C
MONTHBIM WJIM YaCTHYHBIM paclpesie]IeHHeM 3JEKTPOIHEPTrud Ha TIOCTOSHHOM TOKE PEKOMEH[yeTCs
MpUMEHEHNe METOANKH, IPUBEICHHON B MPHUJIOKEHNN | K HACTOALIEMY pa3JIely.

22.4 BAIIIUTHBIE YCTPOMCTBA

22.4.1 3aMbIKkaHHe HA CTOPOHE TeHePaTOpPa MOCTOSTHHOTO TOKA.

22.4.1.1 pu cpabaTpiBaHUM 3aLIUTHI, yKa3aHHOU B 8.2.6 reHeparop AoJnkeH oTkitoyarscs ot ['PL u
ero Bo30yXIIeHHE NOKHO aBTOMaTU4eCKH CHUMATHCSL.

22.4.2 3aMbIKaHNe HA CTOPOHE BbINPSAMUTEJIA.

22.4.2.1 BempsiMATeNH JOIDKHBI OBITH CHaOXKEHBI YCTPOHCTBAMH 3aIUTHI MMPOTHUB MEKIYOIIOCHOTO
KOPOTKOTO 3aMbIKaHHs B Kabelle WM ITUHOIPOBOJE, COSAMHSIONEM Bhinpsimutens u [PIL.

22.4.2.2 C nenbio KOHTPOJIS 3aMBIKaHUsI Ha 3€MJTIO MTOJIFOCOB B O0OPYAOBAaHUH U B (HIEpax CUCTEMBI
MOCTOSIHHOTO TOKA JOJKHBI MPUMEHSTHCS YCTPOHCTBA TuddepeHInanbHON 3alHThI.

22.4.2.3 Tlpu moOBIX 3aMBIKaHHSIX Ha KOPITyC B CUCTEME JOJDKHA cpabaThiBaTh 3BYKOBas U CBETOBAs
CUTHAJIHM3ALH.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
XI-170

22.4.3 3amuTa KOHIEHCATOPOB.

22.4.3.1 EMKOCTHBIC HAKOIUTEIH DJICKTPOIHEPTHH (KOHICHCATOPHl W KOHACHCATOpHBIC Oarapen)
pacmpenenuTeNbHbIX YCTPOWCTB MOCTOSHHOTO TOKA JOJDKHBI MUMETHh OBICTPOMACHCTBYIOIIYIO 3alUTy OT
TOKOB KOPOTKOTO 3aMBIKaHWSl B KaXKJOW OTHENLHOW CEeKIMHM W Ooliee MEAJICHHYIO Ha BXOZE/BBIXONE
HaKOIUTES.

22.4.3.2 KonzaeHcaropbl 3BeHa IOCTOSIHHOTO TOKA MOIYIIPOBOAHUKOBBIX HHBEPTOPOB 3JIEKTPOIIPUBO/A,
MOJTYYaIOWEro 3JEKTPOIHEPTHI0 OT pPaclpelesuTeNbHbIX YCTPOWCTB IOCTOSIHHOTO TOKa, C LEJbIO
YCTpaHEHHS WJIM CHIDKEHUS TOANMUTKHA TOKOM pa3psia M TeHEpHUPYEMBIM 3JIEKTPHYECKOW MAalIMHON MpH
KOPOTKOM 3aMBIKAaHHH B HUCTOYHHKE, JTOJDKHBI OBITh, IO BO3MOXXHOCTH, 3a0JIOKHPOBAHBI quonamu. [Ipu
OTCYTCTBUHM TakON BO3MOXHOCTH, MOAKIIOUEHHE K paclpenelUTEe]bHOMY YCTPONCTBY IOJIKHO
OCYILECTBIISTHCS YePe3 HJIEMEHTHI 3alIUThI C MOBBIIICHHBIM OBICTPONICHCTBUEM.

22.5 QJIEKTPUYECKUE MAIIINWHBI

22.5.1 T'e”Heparopsl MOCTOSHHOTO TOKA U DJIEKTPOABUTATENIM HOMUHAIBHOW MomHOCThi0 1000 kBT 1
Oomnee MOMKHBI OBITH O0OPYIOBAaHBI ycTpoilicTBamMu AuddepeHITNaIBHON 3ammThl. s 3Toi 1enm Ha
KOpITyce JBUTaTeNs JO0JDKHA OBITh MPEAyCMOTpEHa OTIeNbHas KOpoOKa BBIBOAOB, pacroyiaraeMmas c
MPOTHUBOIIOJIOKHON CTOPOHBI OT TJIABHOW KOPOOKH, B KOTOPOW MJOJKHBI OBITH MPEIYyCMOTPCHBI
YCTaHOBOYHBIE MeCTa /ISl NaTYMKOB Au(QepeHIInaTbHON 3aIIUTHI.

22.5.2 T'eHepaTopbl IEPEMEHHOTO TOKA M BCTPOCHHBIE B HUX BBIIPSIMUTENSIMHA MOTYT UMETh OOIIYIO
CHCTEMY OXJIXKACHUS.

22.6 TPAHC®OPMATOPBI IIUTAHUS MMOTPEBUTEJIEA TEPEMEHHOT'O TOKA

22.6.1 Tpanchopmaropsl, MUTaeMEIE OT TIPEOOPA30BATENICH, U UCIIOIB3YEMBIC B KAYECTBE MCTOTHHIKA
AIEKTPOIHEPTUH, JOJKHBI COOTBETCTBOBATH HOPMUPYEMBIM TapaMeTpaM JIOMYCTUMOIN CKOPOCTH H3MEHe-
HUW HaOpsHKEHUN NpY MUTAHUU OT UMIYIbCHBIX HUCTOYHUKOB.

22.7 IPEOBPA3OBATEJIN JIEKTPUUECKOM SHEPTUA

22.7.1 OTBOJ Tejia OT CHUJIOBBIX IOJYIPOBOJHHKOBBIX 3JEMEHTOB IpeoOpa3oBareiell ¢ pacrpeje-
JIEHUEM DIIEKTPOIHEPTHH IMOCTOSIHHOTO TOKAa, MOXET OCYHIECTBISATHCA KaK C IIOMOIIBIO CHUCTEMBI
BO3IYIIHOTO OXJIAXKAEHHUA, TaK U >KUJIKOCTHBIX OXJaJUTENCH BO3AyXa.

22.7.2 BempsMuTend, NpenHa3HaueHHbIE IS MapajuleIbHON paboOThI, MOJKHBI OBITH CIIOCOOHBI K
PaBHOMEPHOMY pacHpe/IETIEHUI0 HAarpy3KH, BKII0Yasl KPAaTKOBPEMEHHYIO MIEPETPY3KY.

22.7.3 TlonnepxaHue HANPSKCHUS HA BBIXOJC HEYIPABISEMOIO BBIPSIMHUTEIS MOXET OBITh oOecre-
YEHO CHUCTEMOH BO30YXXICHUS TeHeparopa, MCIONb3yeMOro B Ka4eCTBE MCTOYHHUKA JJIEKTPOIHEPTUH IS
JIAaHHOTO BBITIPSMUTES.

22.7.4 BpinpsAMUTENIN HCTOYHUKOB DJIEKTPOIHEPTUM TOCTOSIHHOTO TOKa JOJDKHBI COJAEPXKAaTh
YCTPOUCTBO JUJIs OTPaHMYCHHS IEPCHANPSHKCHUH M IMpuemMa H30BITOYHOW SHEPruu Ha BBIXOJIC
BBIIIPSIMUTENIS, TOJKIIOYEHHOTO K PACTIPEACTUTENBHOMY YCTPOUCTBY MOCTOSIHHOTO TOKA.

22.7.5 B kauyecTBe BBIIPSIMUTENECH HCTOYHHMKOB 3JIEKTPOIHEPTUU IOCTOSIHHOIO TOKA JOIMYCKAEeTCs
MPUMEHEHNE aKTHUBHBIX YIIPABJISIEMBIX BBIPSIMUTENICH, IMOCTPOCHHBIX IO MPUHIIAITY WCTOYHHUKA TOKA C
BO3MOXKHOCTSIMH CTAOMJIU3AI[UM BBIXOJTHOTO HAIPSDKEHUS U C JIOMOJIHUTEIILHOW (DYHKIMEH KOMICHCAIIUU
PEaKTUBHOW MOIIHOCTH Ha BXOJE.

22.7.6 WuBepropsl ['DY HOMKHBI UMETh BO BXOJHOH LEMU TMOCTOSIHHOTO TOKa YCTPOMCTBO st
OTpaHWYCHUS TECPCHANPSHKCHUH M TpHeMa H30BITOYHOM SHEPTHHM OT JJSKTPOIPHBOIA B PEKHME
peKyIepaiuu.
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22777 B BBIXOOHBIX LEMSAX HMHBEPTOPOB AOJDKHBI YCTaHABIMBATHCS (UIBTPBHI ISl OrpaHUYCHUS
CKOPOCTH HM3MEHEHHs] HaNpsDKEHHsT [0 IOIMYCTHMOIO YPOBHA M 3allUTHl H30JSIIMM Ha OOMOTKax
ANEKTPUUECKONW MAIIWHBI, 00 TpaHcPopMaTopa, MOAKIIOUYEHHOTO K HHBEPTOPY.

22.8 TPEBHBIE JJIEKTPUYECKHUE YCTAHOBKH

22.8.1 B cocTtaB rpebHOi1 2IeKTPIUECKOi yCTaHOBKH, MOMyYaroIIel  NCIIOIB3YIOMIEH AIeKTPHIECKYIO
SHEPTHIO MOCTOSHHOTO TOKa, BXOAUT Clenyroliee 000pyI0oBaHueE:

.1 raBHBIE reHepaToOpbl MEPEMEHHOTO TOKa (MM IMOCTOSHHOTO TOKa) CO CBOMMH YCTPOWCTBaMHU
yIpaBlieHUs: — He MEHee 2 IUT.;

.2 TIOJIyIPOBOIHUKOBBIM IpeoOpa3oBaTellb — BBIIPAMUTENb (MOXET BCTPaMBATHCS B KOPIIYC
TeHeparopa, a MpHu NPUMEHEHWH TeHepaTropa MOCTOSHHOTO TOKa — He WCIIONB3YETCs), HEeYIpaBIsieMbIl
WIN yTIPaBISEMBIN, 751 KaKIOr0 TeHepaTopa;

.3 I'PIIl mocTosHHOrO TOKa, pa3ACiCHHBIM Ha [BE YaCTH MEKCEKLUHUOHHBIM aBTOMAaTHYECKUM
BBIKJIIOUATENIEM, WIH Pa3beIUHUTEIIEM;

.4 HaKOTIMTEIH, KOMIIEHCUPYIOIHEe HEAOCTATOK MM M30BITOK DJIEKTPUIECKON SHEPTHH;

.5 TOXYNpPOBOIHUKOBEIE MpeoOpa3zoBaTenn — WHBEPTOPHl [ DY s muTaHUs CTaTOPHBIX OOMOTOK
rpeOHbIX snektpoasurateneid (I'D/]) mepemeHHBIM TokoM (WM TpeoOpa3oBaTedd MOCTOSHHOTO
HaNpspKEHUS ISl TUTaHUs SIKOPHBIX 00MOTOK '3/l MOCTOSIHHBIM TOKOM) — HE MeHee 2 IIT.;

.6 ycTpoiicTBO (0J10K) ynpaBieHUs! UM KOHTPOJUIEP CUCTEMBI 3JIEKTPOABMKEHUS — HE MEHee 2 INT.;

.7 tpebHoi snekTpudeckuii mBurarens (I'9J) — ommna wmm Gomee. s TPeOHBIX 3IIEKTPHUICCKUX
yCcTaHOBOK ¢ onHUM ['D]], 1OIKHO OBITH PEXyCMOTPEHO JIBE CHCTEMBI CTATOPHBIX 0OMOTOK, ITOTYYarOIIIX
NUTaHHEe — KaXkgas OT CBOErO MOJyNPOBOAHMKOBOTO HMHBEPTOPA, MM JABE SKOPHBIX OOMOTKH,
MOJTYYaIOMIMX MUTaHUE — KaXIasi OT CBOEro MpeoOpa3oBaresisi MOCTOSIHHOTO HAPSHKEHHS.

22.8.2 JInsa I'DY noimkHO peiycMaTpuBaThesl, Kak MUHUMYM, JIBa TTOJIHOCThIO HE3aBUCUMBIX OTAEIHHO
YCTaHOBJIEHHBIX TOJTYITPOBOJHMUKOBBIX MPeoOpa3zoBaTest 4acTOTH! (MM, COOTBETCTBEHHO, JIBa MHBEPTOPA,
MOJTYYaIOMIAX SIEKTPOIHEPTHIO OT PACHpENeNUTENLHOTO IUTa MOCTOSHHOTO TOKA, WM JBa Mpeodpaso-
BaTeNs MOCTOSIHHOTO HAIPSKCHUS ), MUTAIOLIMX OTJCIbHBIE CUCTEMbl OOMOTOK IPeOHOTO 3JIEKTPOIBUTA-
Telist (WK OTHENBHBIX 3JIEKTPOABUTATENCH).

Ecnu npeoOpasoBarens nopaeT nutanue Ha 'O/ MOCTOSHHOTO MM IEPEMEHHOTO TOKA C TIOCTOSIHHBIM
BO30YKJI€HHEM (B T. 4. OT IOCTOSTHHBIX MarHWTOB), TO B TJIABHOM IETIH «IBUTaTeIh — MPE0Opa30oBaTeb»
JOJDKHO OBITH MPEIyCMOTPEHO OBICTPOACHCTBYIOIIEE YCTPOWCTBO 3AIUTHI, HANPUMEDP, BBHIKIIOUATEIb-
pa3beIMHUTENb, KOTOPBIA IO CUTHANTY YCTPOMCTBAa AMAarHOCTUKH, aBTOMAaTHUECKH JOJDKEH pa3pbIBaTh
IJIaBHYIO LIENb B Cllyyae HEMCIPABHOCTH BhIIpsMUTENs, nHBepTopa 1114 mau KOopoTKOro 3aMbIKaHUs Ha
BXOJIC HHBEPTOPA, MOIYYAIOIIEr0 IEKTPOIHEPIHIO OT PaCIpPeNeIUTEIbHOIO UTA IIOCTOSIHHOTO TOKA.

22.8.3 llenu kaxmoro ¢GMIBTpa, OTPAHHYUBAIONIIETO 1O JTOMYCTHMOTO YPOBHS MCKAKEHHS CHHYCOH-
JATBHOCTH HANPSKEHHs JOJDKHBI MMETh 3aIlMTy OT CBEPXTOKOB M TOKOB KOPOTKOTO 3aMblkaHMA. Ilpu
KOHCTPYHUPOBAHWHU CHJIOBBIX (DHIBTPOB HEOOXOOMMO DPaccMaTpWBaTh BO3MOKHOCTH BBEACHHSI B CXEMBI
JOTOJTHUTENBHBIX 3JIEMEHTOB, CHIDKAIOIIUX TOKH MOJNMUTKY OT KOHICHCATOPOB M MX KOJeOaTelIbHOCTh B
PEKUMaxX KOPOTKHUX 3aMbIKaHUI BHEIIHUX LIEHEH.

IlenocTHOCTh MpeAOXpaHHUTENEN B LEMAX (PUIBTPOB NOJDKHA KOHTponuposaTbes. Ilpu meperopanun
J000T0 MpeIoXpaHuTels aoiikeH ObiTh curnan AIIC.

22.8.4 3amuTa OT KOPOTKMX 3aMBIKAHMH M NEPerpy3Kd ABUTATENsT MOXET O00eCHeunBaThCs
MHBEPTOPOM MJIM CHUJIOBBIM PETYJISITOPOM, HOAKIIOUEHHBIM K PaclpelesMTEIbHOMY IIUTY [TOCTOSHHOIO
Toka. Ilpwm 3TOM MOKHBI OBITH NPUHATH BO BHUMAaHWE pa3IHYUs B KOHCTPYKIHUSAX TpPeOHBIX
ANEKTPUYECKUX MAIIWH ( CHHXpOHHAs MallWHA, MallliHa ¢ BO30OY)KICHHUEM OT TOCTOSHHBIX MAarHHUTOB,
ACHHXpOHHAas MalllMHAa, BEHTUIHHO-UHYKTOPHAs MallliHa WIM MAIIWHA MTOCTOSHHOTO TOKa).
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HIPUJIO)KEHHUE 1 (PEKOMEH][YEMOE)

METOAUKA PACYHETOB TOKOB KOPOTKOI'O 3AMBIKAHUA B CYIOBbIX
ANIEKTPOSHEPI'ETUYECKUX CUCTEMAX
C PACITIPEAEJIEHUEM 2JVIEKTPOOHEPT'MHN HA ITIOCTOAHHOM TOKE

BBEJEHUE

Hacrosmas metoanka pacnpocTpaHseTcsl Ha CyHOBBIE »ieKTposHepreTudeckue cuctemsl (D9C) ¢
MTOJTHBIM WJIM YaCTUYHBIM pacIpeneIeHUEM DIEKTPOIHEPTHH Ha MIOCTOSHHOM TOKe. MeTo1Kka NpUMEeHnMa
JUTSL CyIOB PA3IMYHOTO HAa3HAYEHWS C aBTOHOMHBIMHU M eIUHBIMH DOC ¢ MCTOYHHUKAMU DIIEKTPOIHEPTUH
MEPEMEHHOI0 TOKa U MPUEMHHUKAMH 3JIEKTPOIHEPTHH MEPEMEHHOTO M MOCTOSHHOTO TOKa.

B MeToauke n3noxKeHbl OCHOBHBIE MTOJIOXKEHUS PacdyeTa yIapHOro TOKa KOPOTKOro 3amblkaHus B 99C ¢
pacrpeneieHrneM Ha MOCTOSIHHOM TOKE € LENBI0 ONPENEICHUs DIIEKTPOANHAMHYECKOM YCTOMYMBOCTH
3alIITHO-KOMMYTAIIMOHHOHN ammaparypsl ¥ COOPHBIX IIMH MOCTOSHHOTO TOKA.

COKPAIIEHUA

Ab — akkymynsaTopHast Oarapes

AB — aKTUBHBIA BBIIPSIMUTEID

AW — aBTOHOMHEII HHBEPTOP

BI' — BeHTUNBHBII T€HEPATOP

BPK — BuHTO-pyneBasi KOJIOHKA

BPIII — BuHT peryiaupyeMoro mara

BCI' — BeHTUJIBHBIN CHHXPOHHBIN TeHepaTop
B®II — BUHT (UKCUPOBAHHOTO LIara

I'A — reHepatopHBbIii arperat

I'B — rpebHoO# BUHT

I'Jl — rmaBHBIA nBUTATEIb

I'PIIl — rmaBHBIN pacnpeneanTeNbHbIA IUT
I'DJ] — rpebHoit 2MeKTpoABUTATETH

I'DY — rpeOHas anekTpuvecKast yCTaHOBKA
JI' — nuzenb-reHeparop

EDOC — enuHas anekTposHepreTudecKkas cuctemMa
EDDY — eauHas 3neKTpolsHepreTuueckas ycTaHOBKa
Kb — xouneHcaropras 6aTapes

K.3. — KOPOTKOE€ 3aMbIKaHHE

HB — HeynpaisieMblil BHIIPSIMUTEND

ITJI — npuBOOHON ABUTATElb

IIY — noapynuBatoiiee yCTpoUCTBO

PIII — pacnpenenuTenbHbIi AT

CAPH — cucrtema aBTOMaTHYECKOTO PErYIUPOBAHUS HAMPSKEHUS
CI' — cuHXpOHHBIN reHepaTop

COJ] — cucrema 371eKTpOABIIKEHUS

COC — cynoBas 3JIEKTPOCTAHITHS

VB — ynpaBisieMblii BBITPSIMUTEIb

OJIC — anexTpoaBuKyIIas cuia

OV — sHepreTuyeckas yCTaHOBKA

O9C — »yeKTpOIHEpPreTHIECKasi CHCTEMa
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1 OBIIME ITOJOXEHMNSA

B meTonuke mpeacTaBiieH YIIPOIEHHBIH aHATUTUYSCKIM pacueT yIapHOro TOKa KOPOTKOTO 3aMBIKaHHUS
B CYIOBBIX 3JEKTpo3HepreTuueckux cucreMax (DOC) ¢ 4yaCTHMYHBIM WM TIOJHBIM paclpeieiCHuEM
ANIEKTPOIHEPTHH Ha IMOCTOSTHHOM TOKE.

B kauecTBe HCTOYHHUKOB AIEKTPOIHEPTHH MPEIYCMOTPEHO HUCIOIB30BaHNE TPeX(a3HBIX CHHXPOHHBIX
TEHEPaTOpOB.

CynoBbie MPUEMHUKH JJIEKTPOIHEPTHH MEPEMEHHOTO TOKa MOTYT IMOJydaTh MHUTAHWE HETOCPENCT-
BEHHO OT T'€HEpPaTOPOB MEPEMEHHOr0 TOKA WIIM OT pacHpeleIUTENbHBIX IIUTOB MOCTOSTHHOTO TOKA Yepes
WHBEPTOPBHIL.

CynoBble TPUEMHUKH 3JIEKTPOIHEPTHUH IMTOCTOSHHOTO TOKA MOYYaroT MUTAHUE OT PacIpeeTUTeIbHBIX
ITUTOB TTOCTOSTHHOTO TOKA, KOTOPBIEC MOMKIIIOYEHBI K TeHEpATOpaM TOCPEACTBOM BEITIPSIMHTEIICH.

[Ipn momHOM pacmpenelneHu SJICKTPOSHEPTUH Ha IOCTOSHHOM TOKE BCE CYNOBBIC IPHEMHHKHU
ANIEKTPOIHEPTUU TONYYAIOT MUTaHHE OT CETH Ha TOCTOSHHOM TOKE Yepe3 IOJYIPOBOIHHKOBBIE
HWHBEPTOPHI UK Hamnpsmyto oT I'PII] mocTtosiHHOTO TOKA.

IIpu 9acTHIHOM pacHpeeNICHNH ISKTPOIHEPTHH HA MTOCTOSHHOM TOKE YaCTh CYIOBBIX TIPHEMHHUKOB
nonrydaet nutanue ot ['PLI mepeMeHHOro ToKa, MOAKIIOYEHHOMY HapsMYIO K TeHepaTopaM MepeMeHHOTO
TOKa, npyras yacth — oT PII] mocrostHHOrO TOKa oakitoueHHOMY K ['PLL[ mepemeHHOro TOKa MOCPEaCTBOM
BEITIpSIMUTENEH U TpaHC(HOPMATOPOB.

Lenp mpoBefeHNs pacueToB — MPOBEPKA 3aMUTHO-KOMMYTAI[IOHHOTO 000pYy/IOBaHMS U COOPHBIX IIINH
MTOCTOSTHHOTO TOKAa Ha 3JICKTPOAMHAMHYECKYIO CTOHKOCTD.

B xadecTBe pacyeTHOTO KOPOTKOTO 3aMBIKaHUS (K.3.) IPUHATO JBYXIIONIOCHOE METaUIMYECKOE K.3. B
CETU TOCTOSIHHOTO TOKa.

Meroauka OTHOCUTCSI K pacueTy TOKOB K.3. B aBTOHOMHBIX M eAuHbiXx DOC. B emunpix 93C ot
TTIaBHBIX TeHepaTopHbIX arperatoB (I'A) momydaroT muTaHue Kak OOIIECYlTOBBIE NMPHEMHUKH 3JIEKTPO-
DHEPTUH, TaK M CyJoBas cucteMa aiekrponBrmwkeHus (CI/).

Pacyer TOKOB K.3. Cli€yeT IPOU3BOIUTH 110 HaHOOJIee THKEIIOMY IO YCIOBHSIM KOPOTKOTO 3aMbIKaHUS
pexxumy pabotsr I9C.

Jl11st poBEpKHU amnmaparoB 3allUThl HCTOYHUKOB U CEKIIMOHHBIX alllaparoB CIEAyeT BEIOMpaTh TOUKY K.3.,
yTOOBI BENMYMHA TOKa K.3., IMPOTEKAIOIIEro dYepe3 3allUTHBIA ammapaT WM TOKOIPOBOI, JOCTHUTANA
MaKCHUMAJIEHO BO3MOYKHOTO 3HAUCHMSI.

DIEeKTPOJUHAMUYECKAsI CTOMKOCTh almapaToB W TOKOMPOBOJOB OMPECISICTCS BETUYMHON TOMYCTH-
MOTO MaKCHMAaJIbHOTO TOKa K.3.

TepMmuueckass CTOWKOCTh OIPENENAETCS BEIMYMHOW TEIUIOBOTO BO3IEHCTBHS TOKa K.3. 32 BpeMs
cpalarbIBaHHs 3alUTHI. B HacTOSAIIEH METOANKE pacdeT BETMYUHBI TEIUIOBOTO BO3JEHCTBUS TOKA K.3. HE
TIPOU3BOTUTCHL.

IIpu pacdere >MEKTPOIUHAMUYECKONH CTOMKOCTH amlmmapaToB U TOKOIIPOBOJOB HEOOXOIUMO YUUTHIBATH
YOApHBIA TOK paspsia KOHICHCATOPOB BBIIPSIMHUTENCH U HHBEPTOPOB, YCTAHOBJICHHBIX Ha CTOpPOHE
MOCTOSTHHOTO TOKA.

Pacder TOKOB TEmIOBOTO BO3IEHCTBHS TOKA K.3. MPOM3BOAMTCS O€3 ydeTa CHCTEM aBTOMAaTHYECKOTO
PETYIINPOBAaHMS HANPSHKCHHSI BEHTHIILHBIX CHHXPOHHEBIX reHepaTopoB (BCI).

Pacyer TOKOB K.3. MPOU3BOAUTCS NOCIEAOBATEIbHO, IMYTEM aHajlu3a CXEM IJaBHOTO TOKa,
OTIpe/ieNICHUs] UICTOYHUKOB MOMAMUTKA TOYKU K.3., COCTABJICHHUEM PacueTHON CXEMBbI, BBIOOpa PacyeTHBIX
TOYEK K.3., OOOCHOBaHHMA W BEIOOpa pacdeTHOro pexnma padoTel DDC M HCTOYHHKOB TOIIHTKH,
COCTaBJICHHSI PACUCTHOM CXEMBI 3aMEIICHHS, pacueTa TOKOB K.3. OT KaXKIOTO WCTOYHHUKA TIOAIHUTKH H
pacdera CyMMapHOTO TOKa K.3.
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2 CXEMBI I'TABHOT'O TOKA 23C

2.1 CrpykrypHasa cxema JJC ¢ 4YacTHYHBIM paclpefejieHHeM 3JIeKTPOIHEPTMH HAa NOCTOSIHHOM
TOKe.

CynoBble OOC MOXHO pa3JleIUTh Ha CHCTEMBl C YaCTUYHBIM WJIM IIOJHBIM pAacHpeIeIeHueEM
BbIpa0aThIBa€MOM 3JIEKTPO3HEPTHH Ha IOCTOSHHOM TOKE.

IIpu gyacTHYHOM pacTpeneneHnr IEKTPOIHEPTUH Ha MOCTOSTHHOM TOKE YacCTh CYAOBBIX IPHEMHHKOB
MOJTy4yaeT NMUTaHHe HEeMOCPEACTBEHHO OT CHHXPOHHBIX T€HEPAaTOPOB NMEPEMEHHOro Toka. OcTaqbHas 4acTh
gyepe3 CeTh MEPEMEHHOI0 TOKa NMOCPEACTBOM BBIIPSAMUTENEH U HHBEPTOPOB.

B 93C c¢ d4acTHuHBIM paclnpefeneHueM 3JIEeKTPOIHEPTMH Ha MOCTOSHHOM TOKE HCTOYHHKHU
anexTposHepruu (I'A) paGoTaroT ¢ MOCTOSIHHOW YacTOTOH BPALICHUS U BBIPAOATHIBAIOT 3JIEKTPO3HEPTHIO
MIEPEMEHHOT0 TOKa ¢ HOMUHAJIBHBIMA TIapaMEeTPaMU 110 HAMPSDKEHUIO W 9acToTe.

B nmaHHBIX cHCTeMaxX HMEIOTCS JIOKaJbHBIE YYacTKH C paclpeiesieHHeM 3JIEKTPOIHEepPTHH Ha
noctossHHOM Toke. Pacmpenenurensheie muthl (PIL) mocTtosHHOro TOKa IMOMy4alOT MUTAHUE 4Yepes3
BBIPSIMUTENIN M CHJIOBble TpaHcopmartopsl. Yame Bcero mnst nutanus PII] moctossHHOrO TOKa
WCIIONB3YIOT TPEXOOMOTOYHBIE TpPaHCPOPMATOPHI HANPSDKEHHWS C JIByMS BBIXOZHBIMH OOMOTKaMU
CIBUHYTHIM B mpocTpancTse Ha 30 o rpan. K xaxmoi BTopudHOH 00MOTKE IMOAKIIOUEH HEYTPaBISEMBIiA
MOCTOBOM TONYIPOBOJHUKOBBIN BBIIpsIMUTENb. Takoe noakatoueHne HB moBblmaeT kauecTBo 31€KTpo3-
HEpruu B CYJOBOHM CETH NEPEMEHHOrO TOKa M CHHXKAeT KO3((QUIMEHT HECHMHYCOMIAIBHOCTH (OPMBI
KPUBOW HaNpsKEHUSA

OOmecynoBble TPUEMHHUKH 3JIEKTPOdHEpPruu monydaioT mnutanue ot [P mepemenHoro Ttoka.
MouHbIl Cy10BOM YacTOTHO perylupyeMsiil syiekrponpuBon — oT I'PII] mocTosHHOro TOKa uepes
MOJIYTIPOBOTHUKOBBIE aBTOHOMHBIE HHBEpTOpH! (Al).

O9C ¢ yacTUYHBIM paclpeAeICHHEM JIEKTPOIHEPTUH Ha TOCTOSTHHOM TOKE HaXOJAT IPUMEHEHUE TIPU
UCIIONIb30BAHUM KOMOWHHPOBAHHBIX IPOITYIbCUBHBIX KOMIIJIEKCOB.

B xoMOMHMpPOBaHHBIX TPOMYIBCHBHBIX KOMIUIEKCAX Ui mpuBoja rpebnoro BuHTa (I'B) omnHOBpe-
MEHHO WCIOIB3yeTCs TMaBHBIN TemoBoi nsurarens (I]) m rpebuoit snextpomsurarens (I'D). B
kauecTBe ['B MOXKET NPUMEHATHCS BUHT (UKCHPOBAHHOTO WM perynupyemoro mara (BOIL, BPI). B
kauecTBe ['A mpumenstoTcs: qusenb-reneparopsl (7). B kauecTBe NpuBOAHOIO IBUTATENsl — AU3END MU
ra3oBasi TypOuHa.

Ot I'PII] mocTossHHOTO TOKa MOTYT IOJy4aTh MHUTAHWE MOIIHBIE YAaCTOTHO PETYIHPYEMBIE CYIOBBIE
AIEKTPONPHUBOIBI, B TOM YHCIE MOApyauBatontue ycrpoictea (ITY).

B mporecce skcrutyaTanuu cyaHa BO3MOXKECH aBTOHOMHBIA pexkuM padotsl ['D)] wnu [l Ha rpebHoM
BUHT WJIM UX COBMeCTHas pabora.

TunoBas cTpykrypHas cxema O9C ¢ YaCTUYHBIM PACHPENCIICHUEM JJIEKTPOIHEPIUU HA MOCTOSIHHOM
TOKE ¥ KOMOWHHWPOBAaHHBIM IPOIYJIHCHBHBIM KOMIUIEKCOM TIpezcTaBiIeHa Ha puc. 2.1.

B cocraB mpeacraBieHHoil Ha puc. 2.1 cTpykTypHO#l cxembl DOC ¢ 4acTHYHBIM paclpeieieHneM
SNIEKTPOIHEPTHU Ha TOCTOSHHOM TOKE BXOIST JW3eNb-TEHEepaTOpHbIe arperarsl /, paloTaromme c
MOCTOSTHHOM 4actoToil Bpamenus. I'PI] nmepemeHHoro Toka 2 mojy4aeT MUTAaHHUE HEMOCPEACTBEHHO OT
AU 1. T'PI nocrosaHOTO TOKa 5 osrydaeT nutanue ot I PIL[ nepemenHoro Toka 2 yepe3 TpeXoOMOTOUHBIE
TpaHchOpMaTOphl 3 U JBEHALATUITYIbCHBIE MOCTOBBIE BBIIIPSIMUTEIH 4.

Ot TI'PI] nocrossHHOrO TOKa 5 IMOJIy4alOT NUTaHMe TpebHble anexTpoasuratenu (ID/]) 7 u
IEKTPOABUraTeNN NOAPYIUBAOMUX YCTPoHcTB /3. CyoBble MPUEMHUKHU 3JEKTPOIHEPTUU EPEMEHHOTO
TOKa MONy4aroT nuraHue HemocpeacTseHHO oT I'PIIl nmepemeHHOro Toka 2 ¢ MOMOIIBIO MOHMKAIOLIETO
cuiioBoro Tpancdopmaropa /1.
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Puc. 2.1 Crpykryphas cxema D9C ¢ YaCTHYHBIM PaCTpECICHUEM dJICKTPOIHEPTHH Ha MOCTOSHHOM TOKE U KOMOWHHPOBAHHBIM
TIPOITYJILCUBHEIM KOMIIIEKCOM:
1 — muzens-rereparopsr; 2 — ['PIL nepemMeHHOr0 TOKa; 3 — TPEeXOOMOTOUHBIE TPaHCHOPMATOPHI;
4 — noxynpoBOAHUKOBEIE BhIIpsAMHUTENH; 5 — ['PLI] mocTosHHOTO TOKa; 6 — HONTYyNPOBOAHUKOBEIE HHBEPTOPBL;, 7 — IpeOHOM
3JIEKTPOJBHUraTelNb; 8§ — IIaBHBIN ABUrarens; 9 — penykrop; /(0 — rpeOHO# BUHT; /] — MOHWXaromuil TpaHcdopmarop;
12 — oOecynoBble IPUEMHUKH DJIEKTPOIHEPruu; /3 — mojpyauBaoliee yCTpoicTBO

2.2 CtpykTtypHBIe cXeMbl DJC ¢ MOTHBIM pacnpeneeHHeM JIeKTPOIHEPTHH HA IIOCTOSTHHOM TOKe.

B OO9C mnonHeIM pacmpesneneHHEM BbIpabaThIBAGMOW 3JIEKTPOHEPIHMH Ha IOCTOSIHHOM TOKE BCS
BbIpabareiBaeMasi ['A 3IIEKTpO’HEpPIHus IMOCTYyMaeT depe3 MOMYNPOBOIHUKOBBIE BhIMpsiMATenHn K ['PII]
MOCTOSTHHOTO TOKa. ['’A paboTaroT ¢ mepeMeHHON 4acTOTOl BpallleHHs WIM UMEIOT HECKOJIBKO YCTaBOK I10
gyacToTe BpalleHus. J[aHHble CHCTEMBI NMPUMEHSAIOTCA Ha CyAax C IOJHBIM 3JIEKTPOABIKEHHEM WU C
MOIIHBIM CYJIOBBIM 3JIEKTPOIPHUBOJIOM.

B 3aBHcHMOCTH OT Ha3Ha4YeHHsA W apXHUTEKTYphl cynHa B ODC MOTYT NPUMEHATHCA OJUH WM JBa
yaaneHasrx apyr ot apyra ['PI] mocrosaroro Toka. Mexmy coboit I'PII] coennHEeHBI MMHOTIPOBOAAME
i kabenem. I'PII mMoryT pacmonararbcsi B MAlTHHHOM W MOTOPHOM TTOMEIICHHH.

B kadecTBe 3NEKTpHUYECKUX T€HEPATOPOB MPUMEHSIOTCS CUHXPOHHBIE TEHEPATOPhI C 3JIEKTPOMArHUT-
HBIM BO30Y’>KAEHHEM MM C BO30Y)KAEHHEM Ha MOCTOSHHBIX MarHuTax. B xadecTBe MoIyNnpOBOAHUKOBBIX
BBINIPSIMUTENICH MPUMEHSIOT MOCTOBBIE CXEMbl. BhImpsiMuTenn MOryT OBITH HeymnpaBilsieMble Ha AHONAX,
YIpAaBJII€MbIE HA TUPUCTOPAX M AKTUBHBIE BBIIPSIMUTEIN HAa TPAH3UCTOPAX.

B kauectBe wuHBepTOpOB mNpuMeHSIOT AV, BBINONTHEHHBIE OOBIYHO IO MOCTOBOW CXeMe Ha
TPaH3UCTOPAX.

C3/I ¢ nByms rpeOHbIME ycTaHOBKaMU (DY) mpuMeHsTCS Ha OJHOBAIBHBIX M IBYXBaJIbHBIX cynax. B
KauecTBE JBIDKUTEICH MOTYT IPUMEHATHCS IPEeOHBIE BUHTHI C MIPSIMOM Nepeaavyeil Bpallaionero MOMeHTa
ot I'D]] wiu BUHTO-pYJIEBBIE KOJOHKH.

Ha puc. 2.2-1 npusenena crpykrypHas cxema O9C ¢ HOJHBIM paclpeneieHneM BblpaOaTbIBaeMON
JNIEKTPOIHEPIHU Ha TOCTOSHHOM Toke ¢ ABymsa ['DVY, manooboporaeiMu ['DJl m mpsmoil mepemaueit
BpAIllAIONIET0 MOMEHTA Ha BHHT.

B mannoit cxeme ['A 1 paboTtaroT ¢ mepeMeHHOW YaCTOTON BpAIIEHHUsT M BHIPA0ATHIBAIOT AIICKTPOIHEPTHIO
TIEPEeMEHHOT0 TOKa, KOTOpasi 4epe3 MOIyIpPOBOAHUKOBEIE BhIIpsMuTenn 2 moctymnaer kK ['PLL mocrosHHOTO
toka 3. Ot I'PII] 3 momyuaroT nMuTaHHe MOMYNPOBOAHMKOBBIE HHBEPTOPEI [ DY 4.

I'2]] mepeMeHHOro TOKa 5 MONYdYalOT MUTaHHE OT MHBEPTOpa 4 M MPUBOIAT B IBIKCHHE TPEOHBIE
BUHTHI 6. 'DJ[ 5 BBINONHEHBI PEBEPCUBHBIMU U B MPOLECCE AKCIUIyaTaluu JaHHBIX ['DY Bo3MOkeH uX
MEPeXOo/ M3 JIBUTATEILHOTO B TEHEPATOPHBIN PEXXUM PaOOTHI.
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[NogpynuBaroiee ycTpoiictBo // u 00IIecy10BbIe IPUEMHUKH JIEKTPOIHEPTHH 9, MOITyJatoT TUTaHNE
ot I'PILl mocrosiHHOTrO TOKa 3 MOCPENCTBOM aBTOHOMHBIX MHBEPTOPOB 7, /() M MOHMKAIONIUX CHUIIOBBIX
TparchopmaTopos §.
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Puc. 2.2-1 CrpyxkrypHas cxema D9C ¢ HOJHBIM pacHpeeseHHeM BeIpabaThIBaeMOil AJICKTPOIHEPIHU Ha IIOCTOSHHOM TOKE W
CUCTEMOH IIEKTPOJBIKCHUS ¢ MPSIMON Iepeaadeil Bpalaoniero MOMEHTa Ha BUHT:
1 — nuzenb-reHepaTopsl; 2 — MOIyNpoBOAHUKOBBIE Bipamureny; 3 — ['PII nocTossHHOrO TOKa;
4 — TOYTIPOBOAHUKOBBIE HHBEPTOPHI DY 5 — rpeOHOM 2IeKTpoABUTATENb; 6 — TPeOHON BUHT;
7 — TOJYIPOBOJHUKOBBI HHBEPTOP OOMIECYIOBBIX MPHUEMHHIKOB; 8 — CHJIOBOW MOHIKAIOMINN TpaHC(HOpPMATop;
9 — 001IecyI0BbIC IPUEMHHUKH JIEKTPOIHEPTUH IIEPEMEHHOTr0 ToKa; /() — MONyIPOBOAHUKOBBI HHBEPTOP MOAPYIMBAIOLIETO
ycTpoiictBa; /1 — moapynuBaromiee YCTpOHCTBO; /2 — 00IIeCynoBble PHEMHHUKH 3JICKTPOIHEPTHH TTOCTOSHHOTO TOKa

B nannoii cxeme ['D]1 5 MmoxkeT paboTaTh Ipu TOPMOKEHUU B TEHEPATOPHOM PEKUME C peKymnepanuen
AIEKTPOSHEPTUHU B CYIOBYIO CETh MOCTOSHHOTO TOKAa M Ha MepBUYHBIC ABurarenu. [' D] 5 BwimonHseTcs
PEBEPCUBHBIM.

B O5C BO3MOXHO TMONKITIOYEHHE W MUTAHHE CYIOBBIX NMPHUEMHUKOB 3JEKTPOIHEPTUH IMTOCTOSHHOTO
Toka /2 HenocpeacTBeHHO K I'PII] 3 moCTOSsHHOTO TOKA.

Ilo manHO# cxeme Moryt cTpouThca OOC Ha 06a3e 0OpaTUMBIX BaJIOTEHEPATOPHBIX YCTAHOBOK,
UMEIIUX BO3MOXHOCTh paboTaTh KakK B JBUraTCIIbHOM, TaK M TCHEPATOPHOM pEKHME.
[MpuHIMTIHATIEHOTO PA3IUYHS B TOMOJIOTHH ITOCTPOoeHHS cXxeMbl DDC ¢ 00paTHMBIMH BaJOT€HEPaTOPHBIMU
YCTaHOBKaMU ¥ KOMOMHHPOBAHHBIMU TPOITYJIECUBHBIMU KOMILIEKCAaMH He OyJieT.

Ha puc. 2.2-2 mpusenena crpykrypHas cxema D9C ¢ IMOJHBIM pacIpeneicHueM BhIpadaThIBacMOM
AJICKTPOIHEPTUM Ha TOCTOSHHOM TokKe ¢ omHoBanmbHOW COJl u aByms ManooboporHeimMu ['DJ] 5
BKIIIOYCHHBIMA B TaHJEM C NPSIMOI Iepenadell BpallaloImlero MOMEHTa Ha BHHT 6. BmecTo nByx
tpexdazupix ['D)] B mannoit cxeme COJ] moxker mpumensiteest ['D)] ¢ nBymst u Oonee TpexdazHbIMU
00MOTKaMH.

Ha puc. 2.2-3 mpuBenena crpykrypHas cxema D9C ¢ MOJHBIM paclpeeieHueM BhIpabaThiBacMO
AIEKTPOIHEPTUU HA TIOCTOSIHHOM TOKE ¢ ABYyMs DY M MEXaHWYECKMMU BHHTO-PYJICBBIMH KOJOHKAMHU
(BPK).

Ommuue ganHoM 23C OT mpeAbLIyLIEH 3aKIr0YaeTcsl B UCIIONB30BaHUU B KadecTBe Apwkureneil BPK 6
¢ pacnonoxennem [/ 5 B xopmyce cymHa.
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Puc. 2.2-2 CrpykrypHas cxema DOC ¢ TONHBIM pachpeieieHIeM BEIpaOaThIBAEMOH JJIEKTPOIHEPTUN Ha TOCTOSHHOM TOKE C
OIHOBAJILHOW CHCTEMOM 3JIEKTPOJIBUKEHUS U MPSIMOH Iepenayeil Bpamaronero MOMeHTa Ha BUHT:
I — nu3enb-reHeparopbl; 2 — NONTYNPOBOAHUKOBEIE BhIIpsaMuTeny; 3 - ['PLL mocTtosiHHOTO TOKa;
4 — noIynpoBOJHUKOBBEIE MHBEpTOPHI ['DY; 5 — rpebHOIl anekTpoaBUrarens; 6 — rpeOHOI BUHT;
7 — TIOIYIPOBOHUKOBBIN MHBEPTOP OOLIECYIOBBIX IPHEMHUKOB; § — CHIOBOH IOHMKAIOMIMI TpaHChOpMaTop;
9 — obmmecynoBbIe MPUEMHHKHU JIEKTPOIHEPTHH NIEPEMEHHOT0 TOKa; /() — MOJIyIIPOBOAHUKOBEIH HHBEPTOP MOAPYIHBAIOLIETO
ycTpoiictBa; // — moapynuBaromiee yCTpoiucTBo; /2 — oOriecynoBble TPHEMHHUKH 3JIEKTPOIHEPTHH OCTOSIHHOTO TOKa
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Puc. 2.2-3 CrpyxrypHaast cxema D9C ¢ HOJHBIM pacnpe/ielIeHHeM BhIpadaThIBaeMOI dJIEKTPOIHEPIHH Ha IIOCTOSHHOM TOKE C
neymst 'OV u mexannueckumu BPK:
1 — nu3enb-TeHepaTopsl; 2 — MOTyNPOBOIHUKOBBIE BIIpsiMuTeny; 3 - I'PLL] mocTostHHOTO TOKA;
4 — NoIynpOBOAHUKOBEIE HHBEPTOPHI ['DY; 5 — rpeGHO 3neKTpoABUraTesb; 6 — BUHTO-PYJIEBbIE KOJIOHKHY;
7 — TOJIyIPOBOIHUKOBBIII HHBEPTOP OOLIECYIOBBIX PHEMHHUKOB; § — CHJIOBOH HOHMKAIOLIMI TpaHchopmarop;
9 — o01ecynoBbIe MPUEMHHKHU JJIEKTPOIHEPTHH MEPEMEHHOT0 TOKa; /() — MOJIyIPOBOAHUKOBEIH HHBEPTOP MOAPYIMBAIOLIETO
ycTpoiicTBa; /] — moapyauBaromiee yCTpoicTBo; /2 — 00IIecy0Bble IPUEMHHUKH JIEKTPOIHEPTUH ITIOCTOSTHHOTO TOKa
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TopMokeHue U peBepc CyaHa B TaHHOM cllydae OCyllecTBisieTcs: myTeM pazBopora BPK 6, u nepexon
B TCHEPATOPHBIA peskuM padoTsl ['D]] 5 mpu TOpMOKEHUH CyqHA B JaHHOM CIIydae MCKITIOYaeTCs.

I'3]1 5 BEIMOTHAETCS CPETHEOOOOPTHHIMI M PACIIONIaracTCsl B KOPITyCe CyIHA.

Ha puc. 2.2-4 mpusenena crpykryprHas cxema D9C ¢ MOIHBIM pachpeeleHIeM BhIpabaThIBacMOM
JIEKTPOIHEPTUM Ha MOCTOSTHHOM Toke ¢ AByMs 'OV u anexrpuueckumu BPK 6. 'Ol 5 pacmonaraercs
BHyTpH rougoisl BPK 6.

[Ipu pacrronoxkennu ['D]1 5 BHyTpH BPK 6, a5mexkTpudeckre MaIiHbl BEITIOTHAIOTCS MaJT0OOOPTHBIMH.

B nmamapix C3]] BosmokHa pabora I'DJl 5 B pexxmme TeHeparopa, KOTJa MO JEWCTBHEM ITOTOKOB
Haberaromieil BoAbI IPU TOPMOKEHUH cynHa TpeOHo BUHT BPK 6 mepexoanT B ruapoTypOWHHBIN peKUM
paboTHI.
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Puc. 2.2-4 Ctpykrypras cxema D3C ¢ NOJIHBIM paclpeeieHHeM BhIpadaThIBAEMON 3JIEKTPOIHEPTHU HA MTOCTOSHHOM TOKE C
aByMst 'OV 1 aneKTpudecKIMH BHHTOPYIEBEIMU KOJMIOHKAMHU:
1 — nu3enb-reHepaTophl; 2 — MOTyNPOBOTHUKOBBIE BIpsiMuTeny; 3 - I'PII] mocTostHHOTO TOKa;
4 — noIynpOBOAHUKOBBIE MHBEPTOPHI ['DY; 5 — rpeGHO aneKTpoABUraTesb; 6 — BUHTO-PYJIEBbIE KOJIOHKHY;
7 — TOJIYIPOBOIHHUKOBBII HHBEPTOP OOIIECYIOBBIX IPHEMHUKOB; § — CHJIOBOH IOHMKAIOMMI TpaHChOpMaTop;
9 — ofmmecynoBbIe MPUEMHHKH JIEKTPOIHEPTHH TIEPEMEHHOTO TOKa; /() — MOJIYIIPOBOIHUKOBEIH HHBEPTOP MOAPYIHBAIOLIETO
ycTpoiicTBa; /] — moApyauBaromiee yCTpoicTBo; /2 — 00IIecyoBble IPUEMHHUKH JIEKTPOSHEPTUH TTIOCTOSHHOTO TOKa

3 ICTOYHUKH NOAIIUTKHA TOYKHU KOPOTKOI'O 3AMBIKAHUSA

HcrouynnkaMu TOAUTKA TOYKH KOPOTKOTO 3aMbIKaHMS (K.3.) B DOC c pacrpeneiaeHHeM 3JIEKTPOd-
HEPruM Ha NOCTOAHHOM TOKE MOTYT OBITh:

BEHTUJIbHBIC TEHEPATOPHI MEPEMEHHOTO TOKA;

MOIIHBIA CY0BO YaCTOTHO-PETYJIUPYEMbIN 3JIEKTPONPUBOJ, BKIOYAs TPEOHON JEKTPONPUBO WIIH
ANIEKTPOIIPHBO]L MOJIPYIUBAIOIINX YCTPOUCTB;

00IIeCYIOBOI HE PEeryNupyeMbIid SJIEKTPOIIPUBOI, B TOM YHUCIIE TIEPEMEHHOTO HJIHM IIOCTOSIHHOTO TOKA;

CTaTUYCCKUC HAKOIMUTCIU DJJICKTPOSHEPTHHU, B TOM HYHUCIC KOHACHCATOPHLIC WJIM AKKYMYJISATOPHBIC
Oarapen.
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3.1 BenTuibHbBIE reHEPATOPHI.

OCHOBHBIM HCTOYHHKOM OJIIEKTPODHEPTHH Ha CyAax SABIAIOTCA TeHeparopHble arperatsl (['A).
I'A coctosT 3 npuBogHoro asurarens (I1/]) u snekTpudaeckoro reHeparopa.

B xauectse I/l MOTyT mpuMeHAThHCS AU3ENb WIKM TypOuHA. THI ABUraTesst He OKa3bIBAaeT BIMSHUS Ha
BEIWYMHY yAapHOro Toka K.3. OT wactorsl BpamieHus [IJl 3aBUCHT KOHCTPYKTHBHOE MHCIIOJHEHHME WU
KOJIMYECTBO TOJNIOCOB 3JIEKTPUUYECKOTO reHeparopa. [Ipu BO3HUKHOBEHHMH TOKa K.3. MPOBajia YacCTOTHI
BpaieHust 1]l B mepBbiif MOMEHT BpEMEHU HE ITPOUCXOJIUT.

B kadecTBe 3JEKTpHYECKHX TeHEPATOpOB Hamboliee MIMPOKOE MPHMEHEHHE HAIIM CHHXPOHHBIE
TpexdazHble TeHEepaTOpbl C DIEKTPOMArHUTHBIM BO3OYKICHHEM M SIBHO BBIPRKEHHBIMU IOJIOCAM.
B nmocnennmne rombl HaxoOAT NpPUMEHEHHE CHHXpOHHBIE TeHeparopel (CI) ¢ Bo30yxaeHHeM OT
MOCTOSHHBIX MarHuToB. Ha cymax HeOGombpmioro Bomomsmenienus ucnoib3ytor CI' ¢ nByms u Ooiee
Tpex(ha3HIMH 0OMOTKAMHU.

B cocrta BenTmnsHOTO rereparopa (BI) momumo CI' BXOAUT TOTYIIPOBOTHUKOBEINA BRITPSIMHUTENH. B
OONBIIMHCTBE CITy4aeB BBIIPSIMUTENH CTPOATCS MO MOCTOBOM cxeMe. BO3ZMOXKHO MOCIEA0BATEIHHOE HITH
napasuiellbHOe BKJIFOYSHHE JIByX M 00JI€€ MOCTOBBIX BBIIPSMHUTEICH.

[TomympoBOMHUKOBEIE BBEIIPSMHUTENN MOTYT OBITH BBIITOJHEHBI:

Ha Iuojax — HeynpasisieMmble BermpsaMutenu (HB);

Ha THPHCTOPAx - ynpasisieMble BEIpsiMuTend (YB) ¢ aMmmuTyaHo-(ha30BbIM yIpaBleHUEM;

Ha TPaH3UCTOPax - MOJHOCTBIO yIpaBiisieMble WM aKTUBHBIE BHIIpsiMUTENH (AB).

Ha Bxome HB mnu YB mMoryt ycranaBnuBarkcsi TpaHcopMaTopsl, Ha Bxoae AB ycranaBnmBaetcs

HpOCCCHL.
TuroBbIe CTPYKTYpPHBIE CXEMBI MOIYPOBOAHUKOBBIX BBIIPMUTEIICH MPEACTaBICHBI Ha puc. 3.1-1.
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Puc. 3.1-1 CtpykTypHbIe CXEMbI IOIYIPOBOJHUKOBBIX BBIIPSIMUTEICH:
a — HeyNpaBIIeMbIH BHINIPIMHUTEND; 6 — yIPaBISEMBbI BBHIIPSIMHUTEIb; 6 — aKTUBHBIN BBIIPSIMUTENb
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ITpu ucnons3oBanuu Heynpasisiemoro BeinpsiMutensi (HB) B kauecTBe renepatopa npumensiercst CI' ¢
JJIEKTPOMArHUTHBIM BO30yxaeHHeM. IlocTOSHCTBO HampspkeHHMsS Ha BXOJE BBINPSIMUTENS M B LENHU
noctossHHOTO Toka ODC OCymecTBIAETCS 3a CYET CHCTEMBl aBTOMAaTHYECKOTO PETYIHPOBAHUS
Hanpsoxeans (CAPH) c BozaeiictBuem Ha 0OMOTKy BO30yxaeHust CI.

IIpu ucnons3oBanuu ynpasisiemoro Beinpsamurens (YB), B coctase BI, BosmoxHo npumenenne CI ¢
3JICKTPOMArHUTHBIM BO30Y>KACHHEM WM HA MOCTOSHHBIX MarHUTax. [IOCTOSIHCTBO HampspKEHHS B LEHH
noctossHHOro Toka 22C ocymiecTBisiercs 3a cueT coBMecTHoro neictBus CAPH cuHxpoHHOrO
TeHepaTopa W CHCTEMbl UMITYIhCHO-(ha3oBoro ympasieHus YB. Ilpu ucmomp3oBanmm B cocraBe BIT
AKTUBHBIX BBIIPSIMHUTENEH MOCTOSHCTBO HAMpPSDKEHHS B CETH MOCTOSHHOTO Toka DDC obecreunBaeTrcs
CAPH BrinpsiMuTesns.

TumnoBble CTPYKTypHBIE CXEMBl BEHTHJIBHBIX I'€HEpaTopoB Ha 0a3e HeymnpaBlsieMbIX BBIIPSMHUTENCH
npejcTaBieHbl Ha puc. 3.1-2.
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Puc. 3.1-2 CtpyKkTypHBIE CXeMBl BEHTHJIBHBIX T€HEPATOPOB Ha 0a3e HEYIPaBIAEMbIX BBIIPSIMUTEINCH:
a — BT ¢ mectunynscubiM HB; 6 — BT ¢ mectunynscapiM HB n 1ByxOMOTOUHBIM TpaHchopMaTopoM;
6 — BI' ¢ nBenaguarumynscHsiM HB 1 TpexoOMOTOYHBIM TpaHC(hOpMaTOpOM:

1 — IpUBOHOM ABUTATENb; 2 — CHHXPOHHBIA T€HEPaTop C AJIEKTPOMATHUTHBIM BO30YXKIICHHEM;

3 — MOCTOBOH BBIIPSIMUTEINB; 4 — TpaHc(opMaTop

Ha puc. 3.1-2, a npencrasnena ctpykrypHasa cxema BI' ¢ mectunynscHbiM HB. Jlanuwiii BI' moxer
paboTtark Kak C MOCTOSHHOM, TaK U ¢ IepeMeHHON 4acToTol BpateHus. [10cTOSHCTBO HANpsHKEHUS B CETH
noctosaHOro ToKa IIC ocymectsusercst CAPH CT.

Ha puc. 3.1.2, 6 mpuBenena crpykrypHas cxema BI' ¢ mectumyiascabiM HB u nByxOMOTOYHBIM
MOBBIIAONIMM TpaHchopMaropoM. PerynupoBaHue HalpsKEHUS OCYLIECTBISCTCS aHAJOIMYHO INpenbl-
Iymeit cxeme 3a cuetr coBmectHoro aerictBusi CAPH reneparopa.
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Ha puc. 3.1-2, B mpencrtaBneHa crpykrypHas cxema BI' ¢ npBenaguatunynscHeiM HB u
TpexoOMOTOUHBIM TpaHchopmaropom. Jlarasie BI' mpumensiores B 99C ¢ YaCTUYHBIM pacipeneicHHeM
ANIEKTPOIHEPTHH Ha MOCTOSHHOM Toke. B manHOM cimydae ['A paGoTaeT ¢ MOCTOSIHHOM 4acTOTOi BpalieHus
u CI' mogxmiogaercs k ['PI] mepeMeHHOTO TOKa, OT KOTOPOTO IMOCPEACTBOM TPEXOOMOTOYHOTO
TpaHcopmaTopa u ABeHaauarunyiascHoro HB momywaer nutanue ['PIL mocTosiHHOTO TOKA.

TuroBsie CTPYKTYpHBIE CXEMBI BEHTHIILHBIX TEHEPATOPOB Ha 0a3e ymnpasisieMbIX Beinpsimureneit (YB)
npejcTaBieHbl Ha puc. 3.1-3.

a) _Hf
n=var
3

0)

n=var

Puc. 3.1-3 CtpyKTypHbIe CXeMbl BEHTUIBHBIX I'€HEpaTOpOB Ha 0a3e YIpaBIieMBbIX BBIIPSMHUTEINEH:
a — BT ¢ mectunynscubiM YB u CIU ¢ 371eKTpOMarHUTHBIM BO30YXK/ICHUEM;
6 — BT" ¢ mectunynscupiM YB u CI' Ha TOCTOSIHHBIX MarHUTax
1 — IprBOIHOM IBUTrareNp; 2 — CHHXPOHHBIN reHepaTop; 3 — MOCTOBOH IIECTHITYIILCHBIA BBIPSIMHUTENb

Ha puc. 3.1-3, @ npuBenena crpykrypHas cxema BI' ¢ mectumynscabiM YB 1 CI' ¢ 3neKTpoMarauT-
HBIM BO30y>keHHeM. [10CTOSHCTBO HAaNpsHKEHNA B LETH MMOCTOSHHOTO Toka DOC ocyIecTBIsIeTcs 3a CUeT
coMmectHoro neicteus CAPH CI' u VB.

Ha puc. 3.1-3, 6 npencraBnena crpykrypHas cxema BI' ¢ mectunynscasiM ¥YB u CI' ¢ Bo30ykaeHueM
Ha MOCTOSHHBIX Maruutax. [I0cTOSIHCTBO HanpsKeHHs B LEMH MOCTOSIHHOTO Toka D9C OCYyIIECTBIIAETCS
3a cuetr CAPH VB.

TumoBas cTpyKTypHasi cXeMa BEHTHJIbHOTO TeHeparopa Ha 0a3e aKTUBHOTO BBINPSMHUTENS IpPEACTaB-

neHa Ha puc. 3.1-4.
n=var I

Puc. 3.1-4. CtpykTypHasi cxeMa BEHTIJIBHOTO TeHepaTropa Ha 0a3e aKTHBHOTO BBIIPSIMHTEIS
1 — IpUBOIHON ABHUTATENb; 2 — CHHXPOHHBIH T€HEpaTop ¢ BO30YXICHHEM Ha MOCTOSHHBIX MAarHHUTAaX;
3 — MOCTOBOM IIECTUIYILCHBIA aKTUBHBII BBIIPSIMUTENb; 4 — APOCCEIh
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B cxeme BI' 3a cuer mpumeHeHuss AB BO3MOXHO MOIEP)KUBaTh HAIPSDKEHUE B IETH IMOCTOSHHOTO
TOKa OT HOMHUHaJIbHOrO HamnpspkeHus CI' u Bblle.

3.2 I'pedHbIe dIeKTpUUYECKHEe YCTAHOBKH.

HcrouynnkaMu MOAMMUTKE TOYKH K.3. B DOC ¢ pacupeeiecHueM dIEKTPOIHEPTUN Ha TIOCTOSTHHOM TOKE
MOTYT OBITh JCKTPUYCCKHE ABUTATEIN YACTOTHO PETYIUPYEMOTO 3JICKTPONPHUBOIA, K KOTOPBIM, MPEKIIE
Bcero, cienyer otHectd ['D)] cucteM 3JeKTPOIBMKEHUS U MOAPYIUBAIOIINX YCTPOHCTB.

I'DY cocTosT U3 moNynpoBOHUKOBBIX aBTOHOMHBIX MHBEPTOPOB, 'O/ U ABMxKUTEEH.

IIpuHTMTIIANBHAST CXeMa MOCTOBOTO aBTOHOMHOTO HHBEPTOPA, HCIONB3yeMoro B ['DY, npencrasiena

Ha puc. 3.2-1. .
12 Jé J;}

-

Puc. 3.2-1 ABTOHOMHBIN HUHBEPTOP

WHBepTOp COCTOHUT M3 ABYX Tpex(a3HbIX MOCTOB, BKIIIOYEHHBIX BCTPEUHO-TIAPAIIICIIBHO, COOpaHHBIX Ha
TpaH3UCTOpax U auopax. [lapamiensHo KakAoMy TPaH3UCTOPY BCTPEUHO-MAPaUICIbHO BKIIOYEH MOIYIIPO-
BOJIHUKOBBIN IHON. B CBSI3M ¢ 3TUM MHBEPTOpP CTaHOBUTCS OOPATHMBIM, W NPHU BOSHUKHOBEHUH K.3. B CETH
MOCTOSTHHOTO ToKa ['JJ mepexomuT B pekuM TeHeparopa W MOAMHUTHIBAET TOUKY K.3. TOKOM, ITPOTEKAFOITAM
yepe3 HEYMpPaBIsiEMbId MOCTOBOM BBIIIPSIMUTENb, BHIIIOJHEHHBIA Ha TMOJAX.

Ha Bxoge AU HanpspKeHUs] YCTaHABIMBAIOTCS KOHAEHCATOPHBIC Oarape, KOTOpBIE TAaKKe SIBISIOTCS
VCTOYHUKOM THOAMUTKH TOYKH K.3. B IIETIH IOCTOSIHHOTO TOKA.

B kauectBe mpmxkuteneit B DY MoryT npuMeHSAThCS TpeOHBIE BUHTHI M BHHTO-PYJEBBIE KOJIOHKH.
B kadectBe TpeOHBIX BHHTOB B COJl Hambosiee MmMUpPOKOE NPHMEHEHHE HAIIIN TPEOHBIC BUHTHI
¢ukcupoBanHoro mara. s nmpuBona rpeOHBIX BHHTOB HCIIONB3YIOTCS MalloOOOpPOTHBIE WM CPEIHEO-
6opotusie I'D/l. B mocnennem ciyyae ']l coequHeH ¢ BaJONPOBOAOM Yepe3 PEAYKTOD.

Tunosas ctpykTypHas cxema ['DY ¢ npsMoil nepenayeil Bpallalolero MOMEHTa Ha BUHT IpUBEICHA
Ha puc. 3.2-2.

B xauectBe I'DJl MOryT NpHUMEHSTHCS ACHUHXPOHHBIE W CHHXPOHHBIE JJIEKTPOJBHUTATENH C
AIIEKTPOMArHUTHBIM BO30YKJICHUEM WIIH ¢ BO30OYKICHHEM Ha MOCTOSHHBIX MarHUTaX.

B cxeme, npeacraBnenHoi Ha puc. 3.2-2, I'OJ] aBnsfeTcsl peBEpCUBHBIM U MOXKET IPU TOPMOKEHHUU
CyZIHA TEePEXOANTh B T€HEPATOPHBIA PEKUM pabOTHI.
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Puc. 3.2-2 CrpykrypHas cxema 'OV ¢ npsmoii nepenaueii Bpaliaromero MOMEHTa Ha BHHT:
1 — TOYTIPOBOAHUKOBBIN WHBEPTOpP; 2 — TpeOHO AnekTpoaBHraTels; 3 — rpeOHON BUHT (DPMKCHPOBAHHOTO IIara

IIpu omnoBanpHOU CDJ] Bo3MOXHO coemuHeHue nByX ['D]] B TaHIeM WiIH NMPUMEHEHHUE IABYXBIKOP-
HeIX ['D]] ¢ nByms u Gonee TpexdpaszHBIMH 0OOMOTKAMH.

Ha puc. 3.2-3 npuBenena Tumosasi CTpyKTypHas cxema ['OY ¢ KoMOMHMPOBAaHHBIM MPOIYJIHECHBHBIM
KOMIUTekcoM. B mamHOW cTpykTypHOH cxeme ['D]] 2 sBisgeTcs cpeaHEOOOpPOTHBHIM W BEHITIOJHEH Ha
YaCTHYHYIO MOITHOCTH MPOITYJIHCHBHOTO KOMIIJIEKCA.

B pexxume nmosnoro xona ['9/] 2 u miaBwbii apurarens ([1) 3 coBMecTHO pabOTarOT Ha rpeOHOM BUHT J,
o0ecreunBasi MaKCUMaJIbHYIO CKOPOCTh CyZHA.

B pexume sxoHOMuuHOTO X0na [/l 3 mpuBOOUT B ABMKEHHE Kak rpeOHOW BUHT 5, Tak u [D]] 2,
KOTOpBIN, paboTas B peXUMe TeHepaTopa, BhIpadaThIBaeT JIEKTPOIHEPTHIO IS MMUTAHHUS OOIIECYTOBBIX
MIPUEMHHUKOB AJIEKTPOIHEPTHH.

B pexume mamoro xoma I['DJl 2, momywas muranus or [A, oOecriedmBaeT IBIKEHUE CYIHA
camoctostenbHo. [Jl 3 B paboTe He y4acTByeT U OTKIIOYAETCA OT peryKropa My(TOH.

& 1 2
/]

.—\ﬁ__ i 5

Puc. 3.2-3 CrpykrypHas cxema BcriomorarenbHol ['DY ¢ KOMOMHHPOBAaHHBIM MPOIYJIbCUBHBIM KOMILIEKCOM:
1 — MoMyTIPOBOTHUKOBEII MHBEPTOP; 2 — TPeOHOM AIIEKTPOABHUTaTENb; 3 — IIaBHBIN JBUTATEIb;
4 — penykrop; 5 — rpeOHOI BHHT;

[To aHamornyHOM cxeMe CTPOATCS MHOTO(QYHKIMOHAJIBHBIC BaIOreHEPaTOPHbIE YCTAaHOBKH, B KOTOPBIX
BAJIOTEHEPATOP MOXET padoTaTh KaKk B T€HEPATOPHOM pEXUME, TaK U PeXHUME IPeOHOTO 3IEKTPOIBUTA-
TeJs.

TumoBsie cxemsl ' DY ¢ BUHTOPYNIEBRIMH KOJIOHKaMH TIPEICTABICHBI pHc. 3.2-4.

B ctpykTypHOii cxeme, mpeacraBieHHON Ha puc. 3.2-4, a 'O/ 2 BeIOTHAETCS CPeIHEOOOPOTHBIM U
pacronaraercsi B Kopiyce cyaHa. [eHeparopHbiii pexum pabotel D]l 2 BO3MOXKEH KpaTKOBPEMEHHO
TOJIBKO B Cllyyae BO3HMKHOBEHHUS K.3. PaboTa BUHTa B pexuMme THMAPOTYPOMHBI B JaHHBIX YCTaHOBKax
UCKITFOUAETCSL.
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B I'DY mnpencrasnenHoit Ha puc 3.2-4, 6 ['D]] 2 BhimonHsAETCS MallOOOOPOTHBIM U pacrojiaraeTcs B
koprryce BPK 4. I'eneparopusiit pexxuM padotsl '] 2 BO3MOXKEH Kak B clTydae BOSHUKHOBEHHS K.3., TaK U
mpu paboTe BHHTA B PEXXUME THAPOTYPOUHEI.

B kaugectse I'Q/] B COJl ¢ BPK Hamun npuMeHeHHE aCMHXPOHHBIE U CHHXPOHHBIE DJICKTPUUICCKUC
MAIUHBI ¢ 3JICKTPOMAarHUTHBIM BO30Y>KACHUEM MM BO30YKIECHHEM Ha IMOCTOSIHHBIX MarHUTaXx.

KonmuectBo momtocoB cunxpoHHoro I'DJl 3aBucur OT wactorsl BpameHus. Kak mpasuino, I'OJ]
BBITIOJIHSIOTCS Tpex(a3HbIMU, pexe — ¢ OByMs U Oonee Tpex(]a3HbIMU 0OMOTKaMH.

a)
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Puc. 3.2-4 CtpykrypHbIe cxeMbl [ DY ¢ BUHTOPYICBBIMH KOJIOHKAMHU:
a — I'DY ¢ mexanmyeckoir BPK; 6 — 'OV ¢ snexrpuyeckoit BPK
1 — oNMynpOBOAHUKOBBINA MHBEPTOP; 2 — rpeOHOIl dekTpoaBUraTelns; 3 — Mexanndeckas BPK;
4 — snexrpuueckas BPK

3.3 O6uiecynoBbie MPUEMHHKH JIEKTPOIHEPTHH.

3.3.1 OGuecynoBbie MPUEMHUKH AJIEKTPOIHEPTHU ITEPEMEHHOTO TOKA.

HcrounnkaMy MOJMUTKHY TOUKH K.3. B DDC ¢ pacrpeieneHueM JIeKTPOIHEPT U Ha TOCTOSTHHOM TOKE
MOTYT SIBJISITHCSl OOLLECYJOBbIE IPUEMHHUKH 3JEKTPOIHEPTUH MEPEMEHHOTO HIIM MTOCTOSHHOTO Toka. [Ipu
3TOM OOIIECYOBbIE NMPUEMHUKU 3JIEKTPOIHEPTUM MOTYT IOJIYy4aTh NMUTAHUE OT PACHPEACITUTEIHLHOIO
IIMTa TTOCTOSHHOTO WJIM TIEPEMEHHOTO TOKA.

Haubomnpiee mpuMeHeHNe Ha Cyax B KauecTBE 00IIeCyI0BbIX MPHEMHHUKOB ITEPEMEHHOTO TOKa HaIIIel
ACHHXPOHHBIN HEpEeryaupyeMbIi 3IeKTpONpuBOA. B cilyyae BO3ZHMKHOBEHHS K.3. aCHHXPOHHBIE MAaIMHBI
NePEXOAAT B TeHEPAaTOPHBIN pexuM padoThl. CTaTuueckas o0IecyoBasi Harpy3ka B MOANUTKE TOYKH K.3.
HE y4acTBYeT.

B 399C ¢ yacTuyHBIM pacipenereHHeM 3JIEeKTPO3HEPIHH Ha MOCTOSHHOM TOKE CYAOBBbIE HMPHEMHUKH
MIEPEMEHHOI0 TOKa MoirydatoT nuranue ot ['PII mepeMeHHOro Toka W Mpu BO3HMKHOBEHUM K.3. Ha ['PILI
MIOCTOSTHHOTO TOKA MX TOK MOANHUTKA CYMMHPYETCSl C TOKOM MOANMUTKH T'€HEPaTopoB U MPOTEKaeT K MECTY K.3.
4yepe3 TpaHCOpMaTop U HOIYHIPOBOIHHUKOBBIH BBIIPSIMUTENb.

Cxema MOKITIOUeHHs 00IIecyIoBoi Harpy3Kku nepemernoro toka Kk I'PIL mepemennoro Toka B 99C ¢
YaCTUYHBIM paclpe/ielIeHneM 3JIeKTPO3HEPTUH Ha TIOCTOSHHOM TOKE IpeacTaBieHa Ha puc. 3.3.1-1.
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Puc. 3.3.1-1 Cxema moakitoueHus 00IIeCyJ0BON HATPY3KH MepeMeHHOro Toka B DDC ¢ YaCTHYHBIM pacIpenesicHueM
JIEKTPOIHEPTHH HA MOCTOSHHOM TOKE:
1 — renepatop; 2 — I'PIL] nepemenHOTO TOKA; 3 — CHJIOBOH MOHIKAIOIMH Tpanchopmarop 'OV,
4 — MoNyNpOBOAHUKOBBIN MHBEPTOP; 5 — paCHpeNeUTENbHBINA IUT MOCTOSHHOTO TOKa;
6 — oburecynoBast Harpy3Ka IepeMeHHOrO TOKa

IIpu pacuerax Toka k.3. B OOC c pachpeneieHUEM O3JIEKTPOIHEPTUH Ha IOCTOSIHHOM TOKe
001ecy10BOil aCHHXPOHHBIM 3JEKTPONPHUBOA 11€7I€CO00pa3HO 3aMEHSTh SKBUBAICHTHBIM 3JIEKTPOIBUTA-
tesieM. Cratudeckasi oOuiecynoBas Harpys3Kka B IOAMUTKE TOYKHU K.3. HE Y4acCTBYeT.

Cxema TOAKIIOYEHHUS SKBHUBAJICHTHOTO 3iekTpoaBurareidst B ODC ¢ 9aCTUYHBIM paclpeieieHneM
3JIEKTPOIHEPTHH Ha IMOCTOSHHOM TOKe IpHBeJeHa Ha puc. 3.3.1-2.

LN
NN\

Ecae o |

l
I

Puc. 3.3.1-2 Cxema NOAKIIIOUCHUS SKBUBAJICHTHOTO 3JeKTpoaBHrares B 99C ¢ YaCTUYHBIM PacIpelelICHUEM IEKTPOIHEPTUH
Ha IOCTOSTHHOM TOKe:
1 — renepatop; 2 — I'PIL] nepemMeHHOTO TOKa; 3 — CHIIOBOM MOHMXaromuil TpaHcopmarop ['DY;
4 — MOoNyNpOBOAHUKOBBIN MHBEPTOP; 5 — paclpeleUTeNbHBINA IUT MOCTOSHHOTO TOKa,;
6 — SKBHUBAJICHTHBIN 3JIEKTPOJBHUIATENb

B 99C ¢ nonHeIM pacpenesieHueM JIEKTPOIHEPTHH Ha TOCTOSHHOM TOKE CYIOBbIE NMPHUEMHHUKH
MEPEMEHHOT0 TOKA TOJIy4aroT MUTaHWE OT BTOPUYHOrO pacipenenurensHoro muta (PLL) mepemenHoro
Toka. B cBoto ouepenp PII mepemeHHoro Toka moaxiroueH K ['PI] mocTosHHOro TOoka MOCPEICTBOM
MTOHIKATOIIIETO TBYXOOMOTOUHOTO TpaHC(hopMaropa U aBTOHOMHOTO MHBepTOopa HampshkeHus (AN).
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AU nHanpspkeHust SABISETCS OOpaTHMMBIM M BBHIMOJNHEH [0 CXeMe, NpecCTaBlIeHHOH Ha puc. 3.2-1.
B cBsi3u ¢ 3TUM IIpKU BO3HUKHOBEHUH K.3. B CETH IIOCTOSIHHOTO TOKA IOAMUTKA MOXET OCYLIECTBISTHCS OT
ACHHXPOHHBIX JJIEKTPOABHUTATENEH, KOTOpbIE B MOMEHT K.3. OyAyT KpaTKOBpEeMEHHO paboTarh B
TeHEPaTOPHOM peXHUME.

CxeMma MOIKII0OYeHUS 00IEeCyJ0BOH HArpy3ku nepemenHoro Toka K I'PII moctostaHOTO TOKa B D3C €
MIOJIHBIM PAaCHpeie/IeHHEM 3JIEKTPOIHEPTUH Ha MOCTOSHHOM TOKE IpeAcTaBieHa Ha puc. 3.3.1-3.

| O
s P @D- -0
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—

Puc. 3.3.1-3 Cxema nonkirodeHus o0IIeCyI0BO HAarpy3KH nepeMeHHOro Toka B D0C
C MOJHBIM pacIpeelIeHHeM IEKTPOIHEPTHN Ha OCTOSHHOM TOKE:
[ — TP nocrosiHHOTO TOKA; 2 — aBTOHOMHBIA MHBEPTOP; 3 — CHJIOBOW MOHWKAIOLIUK TpaHchopmarop;
4 — obecynoBasi Harpy3ka
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IIpu pacuerax Toka k.3. B DDC c pacmpelelcHHeM OJJIEKTPOIHEPTHH Ha IOCTOSSHHOM TOKE
0011IeCyTOBOM aCHHXPOHHBIM 3JEKTPONPUBO/ 11e7€CO00pa3HO 3aMEHSITh SKBUBAICHTHBIM 3JIEKTPOJIBUTA-
teseM. Crarndeckasi oOliecynoBas Harpy3Kka B TOAMUTKE TOYKHU K.3. HE YYaCTBYET.

Cxema TOJKITIOYECHHSI SKBUBAJICHTHOTO ABUTaTe sl B DDC ¢ MONHBIM paclpeiesieHUEM dIEKTPOIHEP-
TUU Ha MMOCTOSHHOM TOKE IpelcTaBieHa Ha puc. 3.3.1-4.
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Puc. 3.3.1-4 Cxema MOIKITIOYEHUS SKBUBAJICHTHOTO dJIeKTpoaBuratesst B 90C
C MOJHBIM PaCIIPe/IeICHUEM 3NIEKTPOIHEPTUH HA MOCTOSHHOM:!
1 — T'PII[ mocTostHHOTO TOKa; 2 — aBTOHOMHBIH MHBEPTOP; 3 — CUIIOBOM MOHIKAIOIIUKI TpaHcdopmarop;
4 — SKBUBAJICHTHBIN 3JIEKTPOABUTATEIb OOLIECYAOBON HArpy3Ku

3.3.2 O0wecyaoBbIe MPUEMHHUKH 3JIEKTPOIHEPIUU MTOCTOSHHOTO TOKA.
W cTOYHHKOM NOANMUTKU TOYKH K.3. MOXET SBIATHCSA JIEKTPONPHUBOJ MOCTOSHHOIO TOKa,
noakodeHHbI k [P nnu PIL noctosHHOrO TOKA.
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DJEeKTPONPUBO MOCTOSIHHOTO TOKA MOJKIIIOYAETCS K MUTAMOIICH CETH MOCTOSIHHOTO TOKA MOCPEICT-
BOM TIyCKaTeJIsl WM MOJYIPOBOJIHUKOBOTO MPeoOpa3oBarelis MOCTOSHHO-TIOCTOSHHOTO TOKA.

Ha pwuc. 3.3.2 mpencraBieHa cxeMa MOAKIIOUCHHS HJICKTPOIPUBOAA MOCTOSHHOTO Toka K ['PII]
MOCTOSTHHOTO TOKA.

Puc. 3.3.2 Cxema monkiIro9eHus JIEKTPONPUBOAA IIOCTOSHHOTO TOKa
Kk I'PIIl mocTtossHHOTO TOKAa:
1 — TP mocTOSHHOTO TOKA; 2 — MOTYMPOBOIHUKOBEIM MPeoOpa3oBaTeib MOCTOSHHO-TIOCTOSIHHOTO TOKa;
3 — 2JEeKTPOJBUTATENb TOCTOSHHOTO TOKa

3.4 KonneHcaTropHble 0aTapeu.

B 23C c pacmpeneneHreM SIEKTPOIHEPTUN HA TOCTOSHHOM TOKE TOK IOAMUTKH TOYKU K.3. MOTYT
C03/1aBaTh KOHJICHCATOPHBIC OaTapeu.

KonneHcaropHble 6aTtapen MOTYT yCTaHABIMBaThCs Ha BBIXOZE BBINPSIMUTENCH, BXOJE HHBEPTOPOB
WM TOAKIIOYAThCSl HEMOCPEACTBEHHO K MIMHAM nocTostHHOro Toka I'PUI wnu PIL.

Cxema TIOAKIIIOYEHHS KOHACHCATOPHBIX Oarapeil B ceTw mocTosHHOTO Toka ODC mpencTaBiieHa
Ha puc. 3.4.

IIpu pacuerax Toka k.3. B D9C ¢ pacnpeieicHIeM 3JIEKTPOIHEPTUU Ha MMOCTOSTHHOM TOKE HE0OXOAMMO
OTJIENTLHO PACCUMTHIBATH TOK IMOAMUTKU TOYKH K.3. OT KKIOTO OJOKa KOHAEHCATOPHBIX Oarapeil.

IIpu k.3. HA MOOBIX LENSAX MIMH MOCTOSIHHOTO TOKA 3HAYMTENIHHOE BIMSHHE Ha yJapHbIE TOKU K.3.
JIIPYTUX TEHEPAaTOpPOB MOTYT OKa3aTh TOKH paspsna KOHICHCATOPOB TPH HAJIMYMH OOIINX IIeTeH
MPOTEeKaHMs yAapHOTO TOKa reHeparopa M TOKa pas3psia KOHJEHCATOPOB.

EMKOCTH KOHJIEHCATOPOB, YCTaHABIMBAGMbIX Ha BXOJaX WHBEPTOPOB U BXOIAIIMX B cocTaB AU,
3HAYUTENbHBl W JNOCTUTraroT BeanmuuHbl 10 Mm® wHa 1 MBtT mommuoctu wuBepTtopa. Ilpm wmamom
COTIPOTUBIIEHUH YYaCTKOB IIHH, TI0 KOTOPBIM IPOTEKAIOT TOKU pa3psjia KOHIACHCATOPOB, 3HAYSHHS TOKOB
paspsiia MOTYT JOCTHTaTh MHOTHX COTEH KHJIOAMITep, a BpeMs HapacTaHWs TOKa MAHHMAJBHO.

3.5 AKKkymyJSITOpHBIE 0aTapeu.

B 93C c¢ pacnpeneneHueM 3JIEKTPOIHEPTUU HA IMOCTOSIHHOM TOKE B Ka4eCTBE HAKOMHTENCH
ANIEKTPOIHEPTHH MOTYT PUMEHATHCS aKKYMYJIATOpHBIC OaTapeu.

AKKYMYJISITOpHBIE Oaraper MOTYT TMOJKIIOYaThCs HEMOCPENCTBEHHO K IIMHAM IIOCTOSHHOTO TOKa
I'PI mim mocpencTBoM mpeodpa3oBaTelis MOCTOSHHO-TIOCTOSHHOTO TOKA.

B ciayyae BO3HMKHOBEHUS K.3. B IICMU IMOCTOSIHHOTO TOKA aKKYMYJISITOPHBIC Oaraper MOTYT SIBIISTHCS
MCTOYHUKAMU MOAMUTKU TOYKH K.3.

CxeMa TpsSMOTo MOIKITIOUCHHS aKKyMYJISATOPHBIX Oarapedl B ceTH mocrossHHoro toka 932C kx I'PI]
MOCTOSIHHOTO TOKa MpeJicTaBlieHa Ha puc. 3.5-1.

CxeMa OJKITIOYCHHSI aKKYMYISITOPHBIX OaTapeii B cetr mocTostHHOro Toka 39C k ['PIL] mocTossHHOTO
TOKa TIOCPEACTBOM IOJIYIIPOBOJTHUKOBBIX MTPeo0pa3oBareiecii HOCTOSHHO-IOCTOSHHOTO TOKa IIPEICTaBIeHa
Ha puc. 3.5-2.

[IpuHIIMTIMATEHBIE CXEMBI IpeoOpaszoBareiell MOCTOSHHO-TIOCTOSIHHOTO BechMa pa3HooOpasHbL. B
paccMmarpuBaeMbIx cxemax OOC maHHBIE TIPEOOPa30BATEIM SIBISIIOTCS OOPATHMBIMH, IO3BOJISTFOIITMI
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Puc. 3.4 Cxema HOIKITIOUEHUS] KOHJEHCATOPHEIX Oarapeil B ceTH MOCTOSHHOTO Toka DOC:
1 — T'PIL] mocTOstHHOTO TOKa; 2 — MOTYNPOBOTHUKOBEIM BEIIPAMHTENb C KOHICHCATOPHBIMH OaTapesiMi Ha BBIXOJE;
3 — aBTOHOMHBIH MHBEPTOP C KOHJEHCATOPHBIMU OaTapesiMu Ha BXOJE; 4 — OTAENbHbIE KOHIEHCATOpHbIE OaTapen

Puc. 3.5-1 Cxema NOAKIIOUCHUS aKKYMYJISTOPHBIX Oarapeil B ceTH MOCTOSHHOTO Toka 9IC:
1 — T'PII] mocTostHHOTO TOKa; 2 — aKKyMYJISITOpHBIE GaTapeu
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Puc. 3.5-2 Cxema NOIKIIOYEHUS] aKKyMYIATOPHBIX OaTapei B ceTH HMOCTOSIHHOrO Toka D2C
MOCPEICTBOM TOJTYIIPOBOJHUKOBBIX MPeoOpa3oBarelieii moCTOSHHO-MTOCTOSHHOTO TOKA:
1 — TPl mocTOSHHOTO TOKa; 2 — MOTYIMPOBOIHUKOBEIM MPeoOpa3oBaTeib MOCTOSHHO-TIOCTOSIHHOTO TOKa;
3 — aKKyMYJSATOpHBIE OaTtapen

OCYIIECTBIATH Kak 3apsAnky Ab, Tak u ux paboTy B Ka4ecTBE MCTOYHHKA DJICKTPOIHEPTHUU HA CYIOBYIO
ceTb. B cBs3u ¢ 3TuM cumntaem, uto Bce Ab momkmtouennsie K ['PII] mocTossHHOTO TOKa, OCYIIECTBIISIOT
MOJMUTKY TOYKU BO3HUKHOBEHUS K.3.

IIpu pacuerax Toka k.3. B 99C ¢ pacupeneieHHeM 3JICKTPOIHEPTHH Ha ITOCTOSTHHOM TOKE HE00X0INMO
OTJIEITFHO PACCYUTHIBATH TOK MOATMTKH TOYKH K.3. OT BCEX aKKyMYIJIATOPHEIX OaTapei, yCTaHOBJICHHBIX B
cetu u noakiaodeHHbIX K I'PU] nnu PII[ moctosHHOrO TOKA.

4 BBIBOP PACHETHOT' O PEXKUMA PABOTBI 33C 1 HICTOYHUKOB NOAIIUTKNA TOYKHN
KOPOTKOI'O 3AMBIKAHUA

4.1 Bo10op pacuetrHoro pesxxuma padorsl I3C u CII.

O9C ¢ YaCTHYHBIM M TIOJHBIM PACHpEACICHHEM 3JEKTPO’HEPTHH OTIMYAIOTCS OONBLIMM PasHOo-
Opa3ueM BO3MOXHBIX PEKUMOB JKcIuyaTaund. OT pexuma 3KCIUTyaTald CYLIECTBEHHO 3aBHCUT
BEJIMYMHA TOKOB K.3. B CBsI3U ¢ 3TMM HE00X0ANMO BBIOMPATH TAKOM PEXHUM IKCIUTyaTalluy, IIPU KOTOPOM
paboTaeT MakCMMallbHOE KOJMYECTBO MCTOYHHKOB MOJMUTKH TOUYKH K.3.

[Ipu BeIOOpE pexumMa paboThl cynoBoii anekrpoctanyu (COC) BeIOMpaeTCsa pexuM ¢ MaKCUMaIbHBIM
KOJIMYECTBOM NapajuienbHo padotaromux [A.

Ilpu pacuere mpeamnosaraercsi, 4YTo B padOTe HAXOIATCA BCE I'PeOHbIE AJIEKTPOYCTAHOBKU M BCE
HOAPYJIUBAOLIME YCTPOUCTBA, €CIM MHOE HE OIOBOPEHO B NPOEKTHOHM U IKCIUTyaTallMOHHOM JIOKyMEH-
TaIHH.

Pacuer MOLIHOCTH SKBHBAJCHTHOTO OJIIEKTPOIBUTATENs! MPOHM3BOAMTCS C YYETOM MAaKCHMaJIbHO
3arpyeHHoro pexkuma skcruryarauuu CIC.
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4.2 Bb16op peskuM padoThl HCTOYHUKOB MOANMTKHA TOYKH KOPOTKOIO 3aMbIKAHUS.

Yacrora BpamieHHUs JJEKTPUYECKONH MAIMHBI BIUSET HA HWHIYKTUBHBIE COIMPOTHBIEHHUS SKOPHOH
obmoTku. [Ipu yMmeHbIIEHWH YacTOTHI BpamieHus [A CHMXKAaeTCs YacToTa BhIPA0ATHIBAEMOTO TOKA H
MPOMOPIIMOHATHHO YMEHBIIAIOTCS WHIYKTUBHBIE COMPOTHUBICHUS. BMecTe ¢ TeM BO3MOXKHO CHUKCHHE
HanpspkeHus v MoirHocTH CI, 4To Tak ke OKa3bpIBaeT BIMSHHUE HAa BEIIMYMHY TOKa K.3. B cBs3u ¢ 3TUM
pacueTsl TOKOB K.3. OT TeHEpaTopoB HEOOXOAUMO MPOBOAMTH IIPH HOMHUHAILHOW W MUHUMAIILHOW 4acTOTe
BpaieHust T'A.

Pacuer TokoB k.3. oT ['D]] HE0OXOMMMO MPOU3BOMUTE NMPH HOMUHAIBHON YaCTOTE BpaIleHHS, KOTma
anekTponprkymias cuia (JC) smekTpudeckod MamMHBI MaKCHUMalbHA. AHAIOTHYHO pPacueT TOKOB
MOJMUTKHA MECTA K.3. OT AJIEKTPOJIBUTaTeNIel MOAPYIUBAIOLINX YCTPONUCTB U APYroro MOIIHOTO YaCTOTHO-
PETYAUPYEMOTO AIIEKTPOIIPHUBO/Ia HEOOXOIUMO MPOU3BOIUTH NMPH HOMHHAIBHON YacTOTE BPAICHHS.

Pacyet TokoB k.3. oT oOparuMbix BI' mimn ['D]] B KoOMOMHHpPOBAHHBIX IMPOIYIECHBHBIX KOMILTIEKCAX
HEOOXOAMMO OCYIIECTBIIATh MPH padoTe JIIEKTPUUSCKON MAIIWHBI B TEHEPATOPHOM pPEXKHAME TIPH
HOMUHAJIbHOW U MUHHUMAaJIbHOM 3KCIUTyaTallHOHHOM 4acTOTe.

[Tpu pacuerax npezmonaraercs, 4To OJOKH KOHACHCATOPHBIX U aKKyMYJSTOPHBIX OaTapeil OITHOCTHIO
3apsHKEHBI.

5 PACYHETHBIE CXEMBI 93C

5.1 O6mmne TpedoBanus Kk pacueTHoi cxeme IIC.

PacueTHbie cXxeMBI COCTaBISIETCA HA OCHOBAHWHW NMPUHIMIHATBHBIX cxem DIC.

Cxema J0DKHA OTOOpakaTh TOJNHBIM COCTaB TeHEPaTopoB M Mpeodpa3oBaresiell 3MEKTPOIHEPTHH,
AIIEKTPONOTPEOUTENEH TOCTOSIHHOTO U TIEPEMEHHOTO TOKa, PadOTAIOIINX B paccMaTpuBaeMoM pexume. Ha
CXeME MO)XKHO HE YyKa3blBaTh CTAaTUYECKHE HAKOIUTENN JJIEKTPOIHEPTMH B BHUJE AKKyMYJISATOPHBIX U
KOHIEHCATOPHBIX Oarapei.

Ha cxeme yka3pIBaloTCsi KOMMYTAIlHOHHO-3AIINUTHAS alllapaTrypa, TOKOTIPOBObI, OTIEIbHbBIE KPYITHBIE
3NIEKTPOABHUTaTEH, COU3MEPUMBIE C NCTOUHUKAMU MUTAaHU U noakmodeHHble K PLL mocrostHHOTO TOKA,
CHJIOBBIE TpaHC(OpMAaTOpbl, oOLIecyI0Bas aCHHXPOHHAS Harpy3Ka B BHUJE DKBHUBAJCHTHOTO JIBUTATENIs
nofkiroueHHas Kk PII mepemenHoro Toka.

Ha cxemy HaHOCATCS HEOOXOOUMBIE [UIs pacdeTa TOKOB K.3. TEXHHUUYECKHE aHHbIe 3neMeHToB D0C, B
TOM YHCJIE:

TUIIBI, HOMHUHAJIBI MOITHOCTH, TOKH W HaINpsDKEHUS TeHepaTopoB;

THUIBI, HOMUHAJIbHBIE MOIIHOCTH TPEOHBIX AJIEKTPOABHUTATEIICH;

TUIIBI, HOMUHAJIbHBIE MOIIIHOCTH JIEKTPOABHUraTeNeH MOAPYIUBAIOIINX YCTPONCTB;

THUIIbI, HOMUHAJIbHBIE MOIHOCTH W HANPSDKEHHUsI TPaHC()OPMATOpOB;

THTIBI, HOMHHAJIBI MOIITHOCTH, TOKH M BpeMsI CpabaThIBaHMsI KOMMYTAIIHOHHO-3AIIUTHON ammapaTrypsl;

THTBI, HOMUHAJIBl MOIIHOCTH, TOKM W HANPSKEHUS IIONYNPOBOJHHUKOBBIX BBIIPSAMUTENECH U
HWHBEPTOPOB;

CEYEHUs, KWIBHOCTb U JUIMHA TOKOIIPOBOJOB;

HaNpsDKEHAA U TOKH SKBHBAJICHTHBIX JBHIraTeled MOCTOSHHOIO U MEPEMEHHOIO TOKA;

THUIIbI, HAIIPSDKCHUS. MU TOKU OTJEIbHBIX JIEKTPOABUIaTeae OOIbIION MOIIHOCTH.

5.2 PacyerHas cxema 9IC ¢ MOJHBIM pacnpeaeJeHdeM JTeKTPOIHEPIuH HA NMOCTOSIHHOM TOKe.

Ha puc. 5.2 mpencraBnena pacuetHast cxema DOC C HONHBIM paclpeAeieHHuEeM BBIPaOaTHIBAEMOM
JIEKTPOIHEPTYH HA IIOCTOSIHHOM TOKe. PacdeTHas cxema coCTaBlIeHa B COOTBETCTBUU C MPUHIUITHATIBHON
CXEeMOM, pacCMOTpPEHHOM paHee.

Ha pacyetnoif cxeme 5.2 mpuBeAeHBI TeHepaTopsl [/, MOTYNPOBOAHUKOBEIE BhIMpsmurenu 2, I'PI]
MOCTOSHHOTO TOKa 3, MOJYyNPOBOAHHMKOBBIE HMHBepTOpbl 'OV 4, MoJynpOBOAHMKOBBIN HHBEPTOP
00I1IeCy10BBIX IPUEMHUKOB J, MOJIYHIPOBOIHUKOBBIA HHBEPTOP MOIPYIMBAIOIIET0 yCTPOICTBA 6; CHUIIOBOI
MNOHIDKAIOIUN TpaHchopMaTop 7, TpeOHbIC 3IEKTPOABUraTeIn §, 3JIEKTPOABUIATENb MOAPYIMBAIOIIETIO
ycTpoiicTBa 9, 00mecynoBbIe IPUEMHIKH 3JIEKTPOIHEPTHH ITepeMeHHOTro Toka /0.
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Puc. 5.2 Pacuernas cxema O9C ¢ MOIHBIM pacnpeereHreM BbIpabaThIBaeMOil JIEKTPOIHEPT U Ha MMOCTOSIHHOM TOKE:
1 — reHepaTopsl; 2 — MOIYNPOBOAHUKOBBIE BEIpsiMuTenn; 3 — ['PIL mocTossHHOTO TOKA;
4 — IOIyNpPOBOAHUKOBEIE HHBEPTOPHI ['DY; 5 — MOIIynmpoOBOAHUKOBBIIT HHBEPTOP OOILIECYNIOBBIX IPHEMHHKOB;
6 — TOJIyTIPOBOAHUKOBBIN MHBEPTOP MOAPYIHUBAIONIETO YCTPOHCTBA; 7 — CHJIOBOW MOHMKAIOUIUN TpaHC(hOpMaTop;
8 — rpedHbIe 1eKTpoABUraTeny; 9 — HIEKTPOABUTATEIb NOAPYIUBAIOIIETO YCTPOHCTBA;
10 — obmecynoBble MPUEMHHKHU JJIEKTPOIHEPTHU NIEPEMEHHOTO TOKa

5.3 PacueTHas cxema DIC ¢ YaCcTHYHBIM pacrnpeleieHHeM 3JIeKTPOIHEPIrUH HA MOCTOSTHHOM
TOKe.

Ha puc. 5.3 npencrasnena pacderHas cxema 99C ¢ YaCTHUHBIM paclpeielIeHueM dJIEKTPOIHEPTUN Ha
MOCTOSIHHOM TOKe. PacueTHas cxema cOCTaBjlieHa B COOTBETCTBHM C HPUHIUIHAIBHOW CXEMOH,
paccMOTpEHHOI! paHee.

Ha pacuernoit cxeme 5.3 mpuenensl reneparopsl [/, I'PIIl mepemenHoro Toka 2, CHUJIOBOM
TpexoOMoTouHbI TpaHchopmatop DY 3, cunoBoil moHmkarommii Tpancdopmarop 0OIIECYIOBBIX
NPUEMHUKOB 3JIEKTPO’HEPTUH 4, NBEHAAUUTHITYIbCHBIE MOIYINPOBOAHUKOBBIE BBINPSIMUTENN J, SKBHUBa-
JeHTHBIN 3nekTpoasurarens 6, PII] mocTosHHOTO Toka 7, MOMYIPOBOAHUKOBBIE MHBEPTODPHI MOIPYIIH-
BAIOIIETO YCTpOWCTBa &, MOMYNPOBOIHWUKOBEIE WHBEpTOpHl 1'DY 9, rpebuble amexktpomsurarenu 10,
AIEKTPOABUTATENH MOIPYIIUBAIOIIETO YCTpoiicTa /1.
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Puc. 5.3 Pacuernas cxema DOC ¢ 4YaCTHYHBIM pacHpe/ieleHHeM BbIpabaThIBaeMOM JIEKTPOIHEPTUH Ha MOCTOSHHOM TOKE:
1 — reneparopsr; 2 — ['PII] mepemenHOro TOKa; 3 — CHIIOBOM Tpexo0OMOTOUHBIN TpaHchopmarop I'DY;
4 — cunoBo# MOHMWXKAIOIKMK TpaHchopMarop; 5 — HOJYIPOBOAHUKOBBIE BBIPSIMUTENH;
6 — DKBUBAJICHTHBIN 3JekTponBurarens; 7 — PII mocrosiHHOrO TOKa; § — MOJIYIPOBOJHUKOBBIE UHBEPTOPHI
MOAPYITUBAOIIETO YCTPOUCTBA; 9 — MOMYIIPOBOAHUKOBBIE HHBEPTOPHI ['DY; /(0 — rpeOHbIE 3JIEKTPOIBUTATENN;
1] — >NeKTpOABHUTATENH NOAPYIUBAIOIIETO YCTPOUCTBA

6 BBIBOP PACYETHBIX TOYEK KOPOTKOI'O 3AMBIKAHUA

6.1 PacyeTHBIe TOYKU KOPOTKOro 3amMbIkanusa B DIC ¢ MOJHBIM pacipefesieHHeM BbIpadaThi-
BaeMoOii JHepruM Ha MOCTOSTHHOM TOKe.

Br160op pacueTHBIX TOUEK MPOU3BOIUTCS IOCIE COCTaBIEHHS pacdeTHOM cxembl DIC.

JlJis IpOBEpKU ammapaToB 3alUThl HCTOYHHUKOB AJIEKTPOIHEPTHH U CEKIMOHHBIX allaparoB CICTyeT
BEIOMpATh TaKyl0 TOYKY, YTOOBI BEJIMYMHA TOKA K.3., MPOTEKAIONIETO Yepe3 amrapar Wil TOKOIIPOBOI,
JIOCTHTANIa MAaKCHUMAJIBHOTO 3HAYEHUSI.

g mpoBepKM amnmaparoB 3alUTHl TOYKY K.3. CIE€AyeT NpPHHUMAarh Ha BBIBOJAX IPOBEPSEMOIO
amnmapara.

Ha puc. 6.1 npencrapiieH mpuMep BEIOOpA pacUdeTHBIX TOUEK K.3. 111 3DC C MOITHBIM paclpeaciieHueM
BBIpa0aTHIBAEMON AIIEKTPOIHEPTHH Ha MOCTOSHHOM TOKE.

Touka K pacmonokena Ha cOopHbIx muHax [P mocrosaHOrOo TOkKa 3. PacueT TOoka KOPOTKOTO
3aMBIKaHHUsI B 3TOM TOYKE HEOOXOIMM JUIs MPOBEPKH COOPHBIX HIMH MO TEPMHUYECKOH W JHUHAMHYECKOMH
CTOMKOCTH.

B 3aBucumMocTH OT MecTa pacrioiOXKeHHUs] 3TOH TOYKH KOPOTKOTO 3aMBIKaHWS MPOW3BOAUTCS CYMMHp-
OBaHME TOKOB OT MCTOYHHKOB TIOJIITUTKH MECTa KOPOTKOTO 3aMBIKaHWs. VICTOYHMKaMM TIOATIMTKH SBIISFOTCS
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reHepaTopsl [/, rpeOHBbIC 3JEKTPUYECKHE IBUIaTeNd &, SJIEKTPUUYECKUE JABUTATENId IOAPYIUBAIOLIETO
ycTpoiicTBa 9, o0IecynoBas Harpy3ka, BEIpaXKCHHAS SKBUBAJICHTHBIM IBUTaTeeM /0.

Touka K2 pacnonoxeHa cO CTOPOHBI TeHepaTopa / Ha BBIXOJE IOIYIPOBOIHUKOBOTO BBIIPSIMUTENS 2.

B oT0if TOuke paccuMTBIBaE€TCS TOK K.3. JJIs BBIOOpa 3aIIMTHO-KOMMYTAllMOHHOM ammaparypsl U
oIpeseNieHNs TOKa MOANUTKU TOKa K.3. B Touke K/.

B paccmarpuBaemoii cxeme 3alMTHO-KOMMYTAaLMOHHAs armnaparypa MOKET OBITh yCTaHOBJIEHAa Ha
BXOJZI€ B BBIIIPAMUTENE 2 ¥ Ha BBOZAE B PacHpeAeIUTEIbHBIN IUT IOCTOSIHHOIO TOKa 3. ABTOMaTHYECKUN
BBIKJTIOYATe b (WJIM 3aIIUTHBIE TPEIOXPAHUTENN) Ha BXOJE BBIIPSIMHUTENS 2 HEOOXOAVMBI JUIS 3allUTHI
BBIMIPSAMUTENS 2 U OTXONAIICH OT HEro JIMHUM B CIIyyae OTCYTCTBHS BHYTPEHHEH 3aIlMThI B BBIIPSIMUTEIE.

[Ipu BO3HHMKHOBEHUM BHYTPEHHHX IMOBPEXICHUH B MOJIYHPOBOIHHUKOBOM INpeoOpa3oBarene, BO3HU-
KHOBEHMSI K.3. Ha €r0 BXOZI€ WU BBIXOJIE, aBTOMAaTHYECKUH BBIKIIIOUATENh JOJDKEH MTPOU3BECTH 3aLUTHOE
OTKIIFOYEHHE M NPENOTBPATUTh OTKA3 BBIIPAMUTENS 2 WIM €0 IMOJHOE paspylleHUE NPU BHYTPEHHEM
MTOBPEKICHUH.

Ha BbIXo/ie BBIIPSAMUTENST MOXKET OBITH pacloyiokeHa KOHIEHCaTopHas Oarapes, KOTopas cO34acT
JIOTIOJTHUTENBHYIO MOANUTKY TOKa K.3. B Touky K'/. Ha BBOIE B pacnpenenuTeNnbHbI IUT TOCTOSHHOTO
TOKa 3 B KauecTBE 3alIUTHO-KOMMYTALIMOHHOTO ammapara MOXKET ObITh IPUMEHEH aBTOMAaTH4eCKUN
BBIKJTIOYATEh HA MOCTOSHHBIA TOK WM Pa3beIUHUTENb-TIPEIOXPAHNUTENb.

Wy
"

.y

10

Puc. 6.1 PacuerHble Touku k.3. B DOC ¢ MOJHBIM pacipesielieHHeM BbIpaOaThIBAaeMOM AJIEKTPOIHEPTHU Ha IOCTOSTHHOM TOKE:
1 — reHeparopsl; 2 — NOJIYNPOBOJHUKOBBIE Bhipsimurenu; 3 — ['PII] nmoctossHHOrO TOKA;
4 — MOTYNpPOBOTHUKOBBIE HHBEPTOPHI [ DY; 5 — MOIyNpPOBOAHUKOBBIN MHBEPTOP OOIIECYNOBBIX TPHEMHHUKOB;
6 — TOTYTIPOBOAHUKOBBIN HHBEPTOP MOIPYIHUBAIOIIETO YCTPOICTBA; 7 — CHIIOBOW MOHIKAOUIMN TpaHC(HOPMATop;
8 — rpebHbIE PIEKTPOABUTATENH; 9 — IIEKTPOABHUIATENb MOAPYIUBAIOLIETO YCTPOUCTBA; /() — SKBUBAJIICHTHBIN 3JIEKTPOABUIATENH
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Touka — K3 pacrmoniokeHa Ha BXOJle HHBEPTOpa 4, MUTAOLIET0 TPEOHOM INEKTPUIESCKUI ABUraTenh &
WM 3JEKTPOABUIATENb MOAPYIUBAIOLIETO yCTpoiicTBa 9.

B Touky cxomArcs ABa TOKa K.3.. OT TPEOHOTO 3JIEKTPHUUECKOrO ABHTATENs (AIEKTPOABHTATEIS
MOJPYIMBAIOIIET0 YCTPONCTBA), MEPEIIeIIero B TeHepaTopHblil pexkuM, u oT I'PII] mocrostaHOTO TOKA 3.

B nepBom ciyuae mpoTekaeT TOK MOJAMHUTKM OT 3JIEeKTpoABHUrarens. Bo BTopoMm ciydae B TOUKy K.3.
MPOTEKAET CYMMAPHBIM TOK K.3. OT CUCTEMBbI IOCTOSIHHOTO TOKA.

CrenyeT OTMETHTEL HAJIMYHE HA BXOJE MHBEPTOpA 4, 6 KOHISHCATOPHOU Oaraper OONBIIOH eMKOCTH.
[Ipy BO3HWKHOBEHHH KOPOTKOTO 3aMBIKaHHWS Ha COOPHBIX MIMHAX paCIpeAeTUTEIbHOTO IIUTa I B
JIPYyroM MecTe, KOHIEHCATOPHI paspsasTcs Ha TOYKy K.3. JlaHHBIH TOK HEOOXOAMMO YYHTBHIBATh HPH
BBIOOpE 3AIIMTHO-KOMMYTAIIMOHHOTO allllapara U pacyeTe AMHAMHYECKOW CTOMKOCTH cOOpHBIX muH. Kak
MPaBHJIO, JUIS 3aIUTHI JAaHHOTO (ujepa B paclpefeTUTeIbHOM IIUTE MMOCTOSHHOTO TOKa MPHUMEHSIOT
Pa3bEeANHUTENb-IIPEJOXPAHUTED.

Touka K4 pacronoxeHa Ha BXOJE€ HHBEPTOpa IHUTAKOLIEIO, 4Y€pe3 paclpedeiauTeNbHbIM LIUT
MEPEMEHHOT0 TOKa, obliecynoBble nmotpedutenn /(. B Touky cxomarcst Ba TOKa KOPOTKOTO 3aMbIKaHUSI:
OT SKBHUBAJICHTHOIO 3JeKTpoABurareis /(0 pacnpeaenuTenbHOro Imura nepeMeHHoro toka u ot ['PII]
MIOCTOSIHHOT'O TOKa 3.

B nmepBomM cirydae mpoTekaeT TOK MOANUTKY K.3. OT IKBUBAIEHTHOTO 3JiekTpoasurarens /(). Bo Bropom
ciIy4ae B TOYKY K.3. IPOTEKaeT CyMMAapHBIH TOK KOPOTKOTO 3aMBIKaHUSI OT CHCTEMBI IOCTOSTHHOTO TOKA.

Heo0xonmumo oTMETHTH HaJIW4KMe Ha BXOJE MHBEpTOpa 5 KOHAEHcaTopHOil Oartapen. [Ipu BO3HHKHO-
BEHHUU K.3. TOK OT KOHJCHCATOPHOU Oarapew Tak ke OyleT MpoTeKaTh K MECTy K.3.

B cnywae mammumsi CHMIIOBOTO TOHIDKAIOMIETO TpaHcopmaropa 7 Ha BBIXOJAE HHBEpPTOpa 5 OH
OKa3bpIBa€T OTPAHMYHMBAIOIIEE [EHCTBHE, YTO HEOOXOIMMO YUHTHIBAaTh IPH pacdeTe TOKa KOPOTKOTO
3aMbIKaHHMS.

6.2 PacuyeTHble TOYKH KOPOTKOro 3ambikanuss B JJC ¢ YacTHYHBIM pacnpeaeeHHeM
BbIPa0aTbIBAEMOIl 3JIEKTPOIHEPTrUH HA MOCTOSIHHOM TOKe.

Ha puc. 6.2 mpexacraBieH mpuMep BBIOOpa pacdeTHBIX Todek K.3. misd DDC ¢ YacTHYHBIM
pacmpeneieHreM BeIpaOaThIBAEMOM JIEKTPOIHEPTUH HA TIOCTOSTHHOM TOKE.

Touka K/ pacmnonoxena Ha cOopHbeix mmHax PII moctosHHOTO TOKa 7. PacyeT TOka KOPOTKOTO
3aMBIKaHHUSI B 3TOM TOYKE HEOOXOIMM JUIsS MPOBEPKH COOPHBIX LIMH IO TEPMUYECKOH U JTUHAMHUYECKOH
CTOMKOCTH.

B 3aBucuMOCTH OT MecTa pacloiOKEHHUs STOM TOUKM KOPOTKOIO 3aMBIKAHUSI NPOM3BOAUTCS CYMMUpP-
OBaHME TOKOB OT MCTOYHHKOB TIOJIITUTKH MECTa KOPOTKOTO 3aMbBIKaHWs. VICTOYHMKaMM TIOANUTKH SBIISIOTCS
reHeparopbl [, TpeOHble 3JeKTpudeckue aBurarenud [0, >IeKTpUdecKre ABUTATENH IOAPYIUBAIOIIETO
ycTpolicta /1, o0ecyoBasi Harpy3Ka, BRIpa)KeHHAs! SKBUBAICHTHBIM JBUraTeseM 0.

Touka K2 pacmoiokeHa cO CTOPOHBI paclpeleIUTeNIbHON CUCTEMbl NEPEMEHHOIO TOKAa Ha BBIXOJE
MOJYTIPOBOTHUKOBOTO BBIIpsiMHTENST 5. B Touke K2 paccuWThIBaeTcs TOK K.3., IJIs BBIOOpa 3aIUTHO-
KOMMYTAIIMOHHOM amnmaparypsl W ONpeaeNieHus ToKa MOANUTKM Toka B Touke K/. Ilockonbky B
paccMaTpuBaeMOM Cy4ae BBIIPSAMUTENb 5 MOJy4daeT MUTAaHHE OT CHJIOBOTO TpaHcopmaropa, pacder
TOKa KOPOTKOTO 3aMBIKaHHS MPOBOAMTCA MO PEXHUMY KOPOTKOTO 3aMbIKaHHMsI Ha BTOPHYHOM OOMOTKe
Tpanchopmaropa 3. OcranpHble pacueThl JUIsl ATOW TOYKH AaHAJIOTHYHBI pacdeTaM [JIsl CXEMBI,
paccMoTpeHHOH B 6.1.

Touka K3 pacnonokeHa Ha BXOA€ HWHBEpPTOpa Y, THTAIONIET0 TPEOHOM SIEKTPUUYECKHUN JIBHUTATEITh
(anexTponBUraTeNb MOAPYINBAOLIETO YCTpoiicTBa). B TOuky cxomdrcs 1Ba TOKa KOPOTKOTO 3aMBIKaHUS: OT
rpeOHOrO MEKTPHUYESCKOTO IBUTATENs WITH 3JIEKTPOIABUTATENs MMOAPYIHBAIOIIETO YCTPOHCTBA, MEPEIIE/IIIEero B
reHeparopHblil pexxum, U oT PII mocrosHHOro Toka 7. B mepBoM ciydae TOK MONIUTKA K.3. B Touke K/
TIOCTYTIaeT OT TPEOHOTO AEKTpoABHTATENA. BO BTOpOM Cilydae B TOUKY K.3. OyZeT IMPOTEKaTh CyMMAapHBINA TOK
KOPOTKOTO 3aMBIKaHHA OT CHCTEMBI IIOCTOSHHOTO TOKa. OCTalbHBIE PAacydeThl A 3TON TOYKH aHAJIOTHYHBI
pacueraMm Ui paccMOTpeHHON B 6.1 cxembl DOC C TONHBIM pacrpeneleHHeM 3JIEeKTPOIHEPTHMH Ha
MIOCTOSIHHOM TOKE.
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Puc. 6.2 Toukn k.3. B 9OC ¢ YaCTHYHBIM PACIPEAEICHUEM BBIPaOaTHIBACMON IEKTPOIHEPTUH HA MOCTOSHHOM TOKE:
1 — reneparopsl; 2 — ['P1L] mepemenHOTO TOKa; 3 — CHII0BOM TpaHchopmarop ['DY; 4 — cunoBoii moHmkaromuil Tpancdopmarop;
5 — HOIYyNPOBOAHUKOBBIC BHIIPSAMUTENH; 6 — SKBUBAJICHTHBINH 3JeKkTpoaBurarens; 7 — PIL mocTossHHOTO TOKA;
8 — MoTyNpPOBOJHUKOBBIE HHBEPTOPHI MOIPYIUBAIOIIETO YCTPOHCTBA; 9 — MOIYNPOBOAHUKOBBIE HHBEPTOPHI ['DV;
10 — rpeGHBIE MIeKTpoaBUTaTeNN; /] — HIEKTPOJBUIATENN MOAPYIUBAIOIIIX YCTPOHCTB

7 CXEMBI 3BAMEIINEHHUA 39C

7.1 O6mue TpeGOBAHMA K COCTABJIEHHMIO cXxeM 3aMelnenusa JIJC.

Ha ocHOBaHMM pacyeTHON CXEMBbI, COCTABICHHOM AJIsl BBIOPAHHBIX PACUETHBIX PEXKUMOB H PaCUETHBIX
TOYEK K.3., COCTaBJIICTCS CXeMa 3aMELICHUS Ul KaKAO0H TOUKH K.3.

11 9TOro 37MeMEeHThl CXEMbl M HCTOYHHMKH DJIEKTPOSHEPIUMH 3aMEINAIOTCS CONPOTUBICHUSMU H
anexTpoaBmwkymmMu cuiamu (DJ]C), BbIpaXeHHBIMH B HMCHOBAHHBIX EIMHHIIAX: COMPOTHUBICHUS —
MUJUTHOMAX, TOKA — B KHJIOAMIIepax, 3JEKTPOABIKYIINE CHIIBI — B BOJbTaX. 3HAUCHHSI CONPOTHUBICHUI
cllefyeT MPUHUMATh NpH paboueil Temneparype.

Kaxmass akkymynsTopHas Tpymia 3amermaercsl dkBuBajeHTHOW JJIC U TONHBIM CONPOTHUBIEHHUEM
AKKyMYJIATOPHOU TPYMIIBI C YYETOM CONPOTHUBICHUIA MEXIJIEMEHTHBIX CBA3€H U KOHTaKTHBIX COSTUHEHUH.

Kaxnplii sKkopp 3J€KTpHYEcKOl MaIlMHBI MOCTOSIHHOTO TOKa 3amernaercs skBuBajieHTHOM JJIC u
(UKTUBHBIM CONPOTHBIICHUEM.

OJEeKTpOABUIaTENN IIOCTOSIHHOIO TOKa BCIIOMOIaTEIbHBIX MEXaHHW3MOB YUYHUTHIBAIOTCS KaK OAMH
9KBUBAJICHTHBIN HCTOYHMK NMUTAHUS ¢ 3KkBUBaJIeHTHOH OJIC 1 (GUKTHBHBIM COIPOTUBICHUEM.
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DJIeMEHTHI CXeMBbI IEPEMEHHOT0 TOKA (FeHEPaTOphl, TPaHC(HOPMATOPHI, ABUTATEININ, PEAKTOPbI, y4aCTKU
Ka0eNpHBIX TpPacC M HNPOTSDKEHHBIX IIMHONPOBOJOB) 3aMELIAIOTCS AKTHUBHBIMM M HHIYKTHBHBIMH
COTIPOTHUBIICHUSIMH.

MarHuTHO-CBSI3aHHBIE YYaCTKH CHCTEMBI 3aMEHSIOTCS] SKBUBAICHTHBIMHU JIEKTPUYECKH CBSI3aHHBIMHU
nensamMu. Ilpy 3TOM CcONpOTHBIIEHUS TPOBEPSEMBIX AaBTOMATHYECKUX BBIKIIOUATENIed M ammaparoB
KOMMYTAIlM{ M 3aIlMTHI, a TAKKE CONPOTHUBIICHHUS anaparoB, YCTAHOBJICHHBIX B OJHOW MM IOBYX (azax
(Hanpumep, TpaHcopmaTropa TOKa) B CXeMy HE BKIIFOYArOTCH.

Jomyckaercs mpeHeOperarb OTHOCHUTEIHHO HEOOIBIIMMH COMPOTHBICHUSMH: ABTOMATUYECKHX
BBIKJTIOYATENICH, TeHepaTOpHbIX KaOemed mmHOW 10 10 — 15 M, OIIMHOBKU IIUTOB, IMEPEXOTHBIM
COTIPOTUBIIEHUEM KOHTAKTOB.

CUHXpOHHBIE T'€HEpPaTOPBl, CHUHXPOHHBIE M ACHHXPOHHBIE [BHUIATEIM B CXEME 3aMEIICHUS
yuuTEIBaroTCA cBoMMH JJIC, akTUBHBIMU M MHAYKTUBHBIMHU CONPOTHUBICHUAMU. [lapameTprl reHepaTopoB
W CHHXPOHHBIX [BUTAaTeNiell MPUHUMAIOT MO TEXHWYECKUM YCIOBHAM. llapaMeTpsl acHHXPOHHBIX
JIBUTATENIeH pa3HBIX THUIIOB M CpPeIHUE 3HAYCHHS MapaMeTPOB SKBUBAJEHTHBIX ACHHXPOHHBIX JBUTaTelIel
MOTYT ONpuHUMaThcs u3 npuioxkeHus 3 OCT5.6181-81.

IIpu cocTaBieHHM CXEMBI 3aMEILIEHHs MOCIEJOBAaTEIbHO COEAWHEHHBIE CONPOTUBIICHUS DIIEMEHTOB
OTHENbHBIX Iernei (kaOenaw, MIWH, amnmaparoB, MEPEXOJHBIX COMPOTHUBICHHH KOHTAKTOB H T.II.)
BBIp@XCHHbIE B MMEHOBAHHBIX E€IMHMIAX, 3aMEHSIOTCS CyMMapHBIMH. AKTHUBHBIE M HHIyKTHBHbBIE
COTIPOTHUBIIEHUS] CYMMHPYIOTCS OTAEIBHO.

ITpu HamuuuM B cxeMe TpaHCPOPMATOPOB HEOOXOANMO 3aMEIIAIOIINE UX CONPOTUBIICHHS IPUBECTH K
OIHOM CTyHeHM HanpsDKEHUs NpUHHMaeMod 3a OasucHyro. K 0a3uCHOH CTyleHH NPUBOASTCS
COTIPOTUBIIEHUSI BCEX JJIEMEHTOB CXEMBI, YCTAHOBJIEHHBIX Ha IPYTOW CTYNEHH HANpSDKEHHSA, a TaKke
TokH, O/IC M HanpsHKEHUS ITHX JIEMEHTOB.

7.2 Cxema 3amenienusi 393C ¢ MOJTHBIM pacnpenejieHHeM BbIpadaTbiBaeMol 3J1eKTPOIHEPIUH HA
TMOCTOSTHHOM TOKe.

B kadecTBe HCTOYHHKOB IEKTPO3HEPruu B DOC NPUMEHAIOTCA CHHXPOHHBIE TEHEPATOPHI, B KAYECTBE
9KBHBAJICHTHOTO AJIEKTPOABHUTATENSI M AIIEKTPOABHUTATENS MTOAPYIUBAIOIIETO YCTPOHCTBA — ACHHXPOHHBIN
NEKTpOABHUTraTenb. B KauecTBe TI'peOHBIX ANEKTPOABHUraTeNel MOTYT HPUMEHSTHCS CHUHXPOHHBIE MU
ACHHXPOHHBIE 3JIEKTPOIBUTATEIIH.

Ha puc. 7.2-1 npencrasnen npuMep pacueTHOH cxeMbl 3aMenieHns DOC ¢ MOTHBIM paclpeneieHueM
BbIpa0aThIBaEMOM 3JIEKTPO’HEPTHH Ha IMOCTOSHHOM TOKE C ACHHXPOHHBIMH I'PEOHBIMH IBUTaTEIISIMU.

B coctaB 33C BXomsT ABa CHHXPOHHBIX Te€HepaTopa [/, SKBHBAJCHTHBIM aCHHXPOHHBIN IJIEKTPOIBH-
rarens 2, TpeOHOW ACHHXPOHHBIN 3JIEKTPOIABUTATENh 3, 3JIEKTPOJABUTATENh TMOAPYIUBAIONICTO YCT-
poiicTsa 4.

Ha puc. 7.2-2 npuseneH npumep pacdeTHOM cxeMsbl 3aMerieHns DOC ¢ MONHBIM paclpeneieHueM
BbIpa0aTbIBaEMOM 3JIEKTPOIHEPTUH Ha IOCTOSHHOM TOKE ¢ CHHXPOHHBIMHM I'DEOHBIMHU JBUTaTEIsSIMHU.

OTnuure JaHHOM CXeMBl 3aKII0YaeTcsi B TOM, 4TOo B KadecTBe ['DJ] mpuMeHseTcss CHHXPOHHBIN
3NIEKTPOABUTATENb.

Ilockonbky B coorBerctBuM ¢ 2.5.4 cranmapra OCTS5.6181-81 pacuer Toka K.3. CHHXPOHHOTO
JIBUTATENI 3aMEHSETCS. PacyeToM TOKa K.3. OT aHAJOTMYHOIO CHHXPOHHOTO reHepartopa, B cxemy O30C
n00aBJIeHbl CONPOTHUBIICHUS] CHHXPOHHOW MAaIIMHBI U KaOEeIbHOM TPacchl.
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Puc. 7.2-1 PacuerHas cxema 3amemennss D9C ¢ TONHBIM paclpe/ieicHHeM BhIpabaThIBAEMOM AJIEKTPOIHEPTUH
Ha MOCTOSTHHOM TOKE C aCHHXPOHHBIMH I'PDEOHBIMH JABUTATEIISIMU:
] — CHHXpOHHBIE TeHepaTophl; 2 — SKBUBAJCHTHBIH aCHHXPOHHBII AJICKTPOABUTaTElb;, 3 — rpeOHOM aCHHXPOHHBII
3JIEKTPOJBUraTellb; 4 — aCUHXPOHHBIH 3JIEKTPOABUIaTENb MOAPYIUBAIOLIEIO YCTPOUCTBA
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Puc. 7.2-2 Pacuernas cxema 3amemenuss D9C ¢ IONHBIM pacHpe/ieicHHEM BhIpabaTbIBaeMOI AJIEKTPOIHEPTHUH Ha TOCTOSTHHOM
TOKE C CHHXPOHHBIMH TPEOHBIMH JBHTATEIIAMH:
1 — CUHXPOHHBIE T€HEePaTOPbl; 2 — SKBUBAJICHTHBIH aCHHXPOHHBIN 3JIEKTPOABHUrarTelb; 3 — rpeOHbBIe CHHXPOHHBIE
JNEKTPOJBUIaTeNH; 4 — aCHHXPOHHBIH 31eKTPOABUTraTelb MOAPYIHBAIOLIET0 YCTPOHCTBA

7.3 Cxema 3amenienusi IIC ¢ YaCTUYHBIM pacnpenejeHueM BbIpadaTbiBaeMOM 3JIEKTPOIHEPTHHU
Ha NMOCTOAHHOM TOKe.

Ha puc. 7.3-1 npencrasien npumep pacueTHOl cxeMbl 3amenieHnst DO9C ¢ 9aCTHUHBIM pacripesiene-
HUEM Bblpa6aTBIBaeMOI\/'I SJICKTPOSHEPTHH HAa TOCTOAHHOM TOKEC C ACUHXPOHHBIMUA I‘pC6HI)IMI/I JABUTaTCIIAMU.

Ha puc. 7.3-2 npuBenen npumep pacueTHON cxeMbl 3amereHus D9C ¢ YaCTHYHBIM paclpeieiICHIEM
BEIpa0aThIBAEMON DJIEKTPOIHEPTUN HA MOCTOSHHOM TOKE C CHHXPOHHBIMU TpeOHBIMHU JBUTaTenssMu. Ha
3TH CXEMBI PaCIpOCTPaHAIOTCA TPEOOBaHUS, aHAIOTUYHBIE MPEIBIBIIEMBIM K HPEABIAYIIAM CXeMaM C
IMOJIHBIM pacHpeaCICHUEM 3JICKTPOIHECPIrUr Ha MOCTOAHHOM TOKC.

7.4 Ynpoumenue cxem 3amemenns JIC.

7.4.1 Tlocne cocraBneHHs CXeM 3aMEIeHHs POU3BOAUTCSA WX yrpoieHue. /s ynpomeHus: cxempl
MOTyT OBITh MCHOJIB30BAHEI CICAYIOIUE MTPUHITUIIBI:

.1 ecau Touka K.3. HaxXoauTCsd B yY3JI€ C HCCKOJIBKUMU CXOAAMMMHUCA B HEM BETBAMU, TO CXEMY MOXHO
pa3zienuTh Ha 4acTH (OTAEJbHBIC BETBH), COXPAHMUB Ha KOHIIE Ka)XIOW W3 BETBEH KOPOTKOE 3aMBIKaHHE.
Pacder TOKOB B 3TOM cily4ae BeIEeTCs Pa3[eNibHO JUIS Ka)XIOW BETBH. 3a 0a3UCHYIO MOIIHOCTH CJETyeT
MPUHAMATh HOMHUHAIIBHYIO MOIITHOCTH T'€HepaTopa WK TPYIIEl TeHepaTopoB JaHHOW BETBH. TOK B TOUke
(memw) K.3. paBE€H CyMMe TOKOB OTJIENBHBIX BETBEH;
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Puc. 7.3-1 Pacuernas cxema 3amemiennst D9C ¢ YaCTHYHBIM PACIPEACICHUEM BBIPaOaTHIBAEMON DJIEKTPOIHEPTUH
Ha TIOCTOSTHHOM TOKE C aCHHXPOHHBIMHU I'pDEOHBIMH JBUTATEIISIMU:
1 — CUHXPOHHBIE T€HEPaTOpPbl; 2 — SKBUBAICHTHBIH aCHHXPOHHBIH 3JIEKTPOBHUraTelb; 3 — rpeOHbIC aCHHXPOHHEIE
9IIEKTPOJBUTATENHN; 4 — ACHHXPOHHBIC HJIEKTPOJBUraTEIN HOAPYIUBAIOLINX YCTPOUCTB

.2 ecnu cxeMma TIOJHOCThIO CHMMETPHUYHA OTHOCHUTEIBHO TOYKH K.3. (OIMHAKOBHIE HCTOYHHKH,
ONIMHAKOBBIC COIMPOTUBJICHUS M T.II.) JHOO €€ YacTh MMEET CHMMETPHUI0O OTHOCHTEIHLHO HEKOTOPOM
MPOMEKYTOYHON TOUKH, €€ MOXKHO CJIOKHTH M0 OCH CHMMETPUHU. B 3TOM ciydae MOITHOCTh HCTOYHUKOB
WM JIBUTATeNlel paBHA CyMME MX MOIIHOCTEH, a COMPOTUBICHUS CKIAABIBAIOTCS MapalIeIbHO;

.3 3aMeHa MmoclieI0BaTeIbHO WK MapaljieIbHO BKIIFOYCHHBIX CONPOTHUBIICHHI OJTHIM SKBHBAJICHTHBIM;

.4 3aMeHa JBYX WJIH HECKOJIHKUX MCTOYHMKOB MUTAaHUS OJHUM JKBHUBaJCHTHBIM;

.5 mapameTphl BceX 3JIEMEHTOB CXEMBI, YYaCTBYIOIINX B TIPeoOpa30oBaHNH, TOJDKHEI OBITH BEIPAKEHHI B
OJIMHAKOBBIX CIMHUIIAX.
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Puc. 7.3-2 Pacuernas cxema 3amerenust 99C ¢ 4aCTHYHBIM paclpe/ieieHHeM BbIpabaThIBaeMOH AJIEKTPOIHEPTHH Ha OCTOSHHOM
TOKE C CHHXPOHHBIMH I'PDEOHBIMHU JBHUTaTEISIMU:
1 — CHHXPOHHBIE I'€HepaTophbl; 2 — SKBUBAIICHTHBIH aCHHXPOHHBIN AJIEKTPOJBUraTesb; 3 — rpeOHble CHHXPOHHBIC
3JIEKTPOJBUTATENHN; 4 — ACHHXPOHHBIC HIEKTPOJBUraTeIN NOAPYIUBAIOLINX YCTPOHCTB

8 PACYHET TOKOB KOPOTKOI'O 3AMBIKAHHUA B 33C C PACHPEAEJIEHUEM
HA NOCTOAHHOM TOKE

8.1 O0mme moJI0’keHHsA pacyeTa TOKOB KOPOTKOro 3aMbikaHusi B DJC ¢ pacmpenejieHHeM Ha
TMOCTOSTHHOM TOKE.

8.1.1 Pacuer TOKOB KOpOTKOro 3ambikaHusg B 2DDC c pacnpeieieHHeM Ha IOCTOSIHHOM TOKE
11eJ1eco00pa3HO MPOBOAUTE B CIEMYIOIMIEH TOCIE0BATEIbHOCTH:

.1 ananu3 cxem raBHOro Toka D0C;

.2 ompeJeIeHue HCTOYHUKOB MUTAHUS U MOAMUTKU TOYEK K.3.

WcrouHrKaMy MUTaHUS SBISIOTCS:

TeHepaTOpHBIE arperarsl;
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rpeOHBIEC 3JIEKTPOIBUTATENH, MOIYYaloUNe MUTAaHUE OT LIMTA MOCTOSHHOTO TOKa 4epe3 IMOIyIpo-
BOJHHUKOBBIE WHBEPTOPHI;

3JIEKTPOABUTATENN MIEPEMEHHOTO TOKa, MOJyYarollyde NMHUTAaHWE OT IIHTA MOCTOSHHOTO TOKa dYepe3
WHBEPTOPHI;

3JIEKTPOJBUTATENH NIEPEMEHHOIO TOKA, MOJIyYalolie MUTaHUE OT IUTa EPEMEHHOI0 TOKa;

KOH/IEHCATOPBI, YCTAaHOBJIEHHBIC B CETH MOCTOSIHHOTO TOKAa;

aKKyMYJISITOpHBIE Oartapew;

.3 obocHOBaHME U BBIOOP pacueTHOro pexnma paboTsr DIC mepenr MOMEHTOM HACTYIUICHHS K.3., IPU
KOTOPOM T€HEpaTOpHBIE arperaTsl ¥ MOIIHBIE AIEKTPUUYECKHE IBUTATEIH B PEKUME KOPOTKOTO 3aMBIKaHUS
OyayT TeHepUpOBaTh MAKCUMANBHYIO BEIMUYMHY TOKa;

.4 cocTaBjeHUE PACUETHBIX CXEM C YKa3aHHEM BCEX MCTOYHHMKOB MUTAHUS U MOIIUTKHA TOYKH K.3:

.5 obocHOBaHHE 1 BBIOOP PAaCUETHBIX TOUYEK K.3;

.6 cocraBnenue cxem 3amerenus DIC;

.7 ompeneneHne nmapaMeTpoB BCeX NCTOYHMKOB MTUTAHUS U TMOANUTKH, BXOJISAIINX B COCTaB PACUETHBIX
cXem;

.8 pacuer TOoKa K.3., AN KQXKAOW PacYETHON TOUKH.

ANTOPUTM pacueTa TOKOB KOPOTKOTO 3aMBIKaHHUS B CETH MOCTOSHHOTO Toka D0C B rpa)iIecKoM BHIE
npeacrasieH Ha puc. 8.1.1.

8.2 Pacuer TOKOB KOPOTKOIr0 3aMbIKAHUSI OT FeHEPATOPOB.

8.2.1 Pacuer TOkKa KOpPOTKOrO 3aMblKaHUs OT reHeparopa B OOC C Y4acCTUYHBIM paclpeieieHueM
JIEKTPOIHEPTHU HA MOCTOSIHHOM TOKE.

Hcrounnkamu 3IeKTpOdHEPTHH B cocTtaBe DIC ¢ pacrpenesicHueM 3JIEKTPOIHESPTHH Ha TIOCTOSTHHOM
TOKE SBIISIOTCS BEHTUJIbHBIE T€HEPATOPbI, COCTOSIINE M3 AIEKTPUYECKOTO T€HEpaTopa M MOTYIMPOBOJHH-
KOBOTO BBIITPSAMUTEIIS.

B O3C ¢ yacTHuHBIM pacnpeneneHreM IEKTPOIHEPTHH Ha OCTOSHHOM TOKE T€HEepaTop MOAKIIOUEeH
k I'PII] mepeMeHHOro TOKa, OT KOTOPOTO 4epe3 TPaHC(POPMATop U BHIIPAMHUTEND HonydaeT nuranue PII]
MOCTOSSTHHOTO ToOKa. llpW 3TOM KOJIMYECTBO TEHEPATOPOB MOXET HE COOTBETCTBOBATH KOIHYECTBY
BBIIPSIMUTEIIEH.

[Ipu KOPOTKOM 3aMBIKaHUU TPEX(a3HOrO MOCTOBOTO BBIIIPSAMUTENS MUTAIOIINE ero TpaHchopMaTop B
TEUCHHE BPEMEHH K.3. OKa3bIBAECTCS 3aKOPOYSHHBIM Yepe3 BEHTHIIM. BeiieacTBre 3TOro pacyeT Toka K.3. Ha
BBIBOZIAX BBINPSIMUTENS MOXXET OBITh BBINOJHEH TAaKKe, Kak Uil Cilyyass CUMMETPUYHOIO K.3. Ha
BTOPHYHBIX BBIBOJAX TPAaHC(HOPMATOPOB.

Pacdyer TOKa K.3. BBIIPSIMUTENS HEOOXOAMMO TPOBOAWTH C YYETOM COOTHOIIEHHUS MOIIHOCTEH
BBIIpAMHUTENS (MUTaromero TpaHchopMaTopa) U OCHOBHOTO HCTOYHHMKA HUTaHHUS (CHHXPOHHOTO
TeHepaTopa).

Ilpn MoOLIHOCTH BBIIPAMHUTENST MeHee 1/25 MOIIHOCTM CHHXPOHHOIO TIeHepaTopa (IeHepaTopoB)
MaKCUMaJIbHOE 3Ha4e€HHE TOKA K.3. Ha BBIBOJIAX BBIMPSMUTENS OMpezesnseTcs mo Gpopmyme

~100-/2:P,

Lrs = 1,103 (8.2.1-1)

eK

i 1o opmyie
. U_P
Law=+/2/3 - % (8.2.1-2)
\/XTP tr P

rie U, — HOMHHAJIbHOE HaNpsHKeHHe BTOPUYHONW 0OMOTKH TpaHcgopmaropa, B;
1, — HOMHMHAJIFHBIM TOK BTOPHYHOH 0OMOTKH TpaHchopmaropa, A;
e, — HanpsHKeHHe KOPOTKOTO 3aMBIKaHUs TpaHcdopmaropa, %o;
T'1p, Xrp — AKTMBHOE M MHIYKTUBHOE COIPOTUBIEHHUS TpaHC(HOPMATOPa, NPUBEJEHHbIE KO BTOPUYHOH 00MOTKe, MOM;
Py=( 1+e™"v™r) . YOapHBIA KOA(PPHUIUEHT, ONPENeSIOINiA OTHOCUTENbHYIO BEIHUUHY allepHOIUYECKON COCTABIIIONMIECH
TOKA K.3.
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MOMEHMOM K.3.
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pacuemHou cxemul

ObocHosaHue u 6v100p
mouex K.3.
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sameuenusi D9C

Pacuem moka K.3.
B6EHMUNLHO20
eenepamopa

oanoe
pacnpedenenue
HA ROCMOAHHOM
moke

Hem

Pacuem cxemvi
eenepamop -
BLINPSIMUMETD

Pacuem cxemwi
eeHepamop —
mpancghopmamop -
BbINPAMUMENL

o
CUHXPOHHDII

Hem

Pacuem CUHXPOHHO20
o

Pacuem ACUHXPOHHO20
o

Pacuem moka noonumxu
K.3. OM 9KBUBANCHMHO20
osueamensi

Pacuem moka
NnOONUMKU K.3. OM
KOHOeHcamopa

Yuacmue &
cxene akkyMmy-

TAMOPHIX
obamape

|Pacuem mokog noonumxuy|
OM aKKYMYJISIMOPHBIX
bamapei

I
Pacuem mokog k.3. om
6cex deKmpuiecKux

MauiuH

Pacuem mokogé K.3. om
8CeX KOHOEHCAmopos u
AKKYMYJISIMOPHbIX
oamapeil

Onpedenenue 3nauenus
MAKCUMANbHO20
y0apHo2o moka

Puc. 8.1.1 Anroputm pacdera TOKOB KOPOTKOTO 3aMbIkaHHsA B DOC ¢ pacnpe/eneHueM Ha MOCTOSIHHOM TOKe

ConpotuBneHus TpaHchopMaTopa OIPENENIIOTCsS 0 (GopMyIaM:

AP U

Trp S 103;

Xip = 10/ei = (AP/10°S,)(U3/S,) 10°,

rae S, — HOMHUHAJIBHAsi MOIIHOCTB TpaHchopmaropa, KBA;

U, — HOMUHANBHOE HAIpsDKCHUE BTOPUYHOI 0OMOTKH TpaHcdopmaropa, kB;
AP, — OTepU KOPOTKOTO 3aMbIKaHus, BT.

(8.2.1-3)

(8.2.1-4)

HeoOxommmele it pacdera mapaMeTpbl TpaHchopMaTopa ONpeaessiFoTCS W3 MaCTIOPTHRIX JTaHHBIX.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI1-203

®opmyna (8.2.1-1) MOXXET IPUMEHATHCS IPU pacdeTe TOKa K.3. OAHO(A3HOTO MOCTOBOTO BBITIPSIMH-
TeJs, MATAIOIIETOC OT oxHO(Ma3HOrO TpaHchopmaropa.

YcTaHoBUBIIEECA 3HAYCHNUE TOKA K.3. BRIIPSAMUTENS omnpenensercs mo ¢opmynam (8.2.1-1) u (8.2.1-2)
npu Py, = L.

[Ipy MOLIHOCTH BBINPSMHUTENS, MpeBHILAOMEH 1/25 MOIIHOCTH CHHXPOHHOTO TreHeparopa (TeH-
€paTopoB) pacueT MaKCUMAJIBHOIO TOKa K.3. HEOOXOAUMO HPOBOIUTH C YUETOM I1apaMeTPOB MOCIECAHETO
(mocmenHmx).

[Tapamerpsr D3C, HEOOXOANMBIE IS pacueTa, CIeAyeT MPUBECTH K €ANHBIM Oa3MCHBIM yCIIOBHSIM.

3a Ga3uCHbBIE BETUUYMHBI TPUHUMAIOTCS:

0as3ucHasi MOLTHOCTb

S6=Sr1+Sr2+ ...+ Sra, (8.2.1-5)

rae Sty — Sy — HOMHHAJIbHBIE MOIIHOCTH CHHXPOHHBIX T€HEPATOPOB, MUTAIOMINX TOUKY K.3., KBA;
0a3ucHOE HaIpsDKEHUE, PABHOE HOMHHAJIHHOMY HAlpsKEHUIO TeHEPaTOpOB

Is=1I,; (8.2.1-6)

0a3UCHBIA TOK

Is=S5/(\/3:Us ); (8.2.1-7)
63.31/ICHO€ COIIPOTUBJICHUC
Zs=Us/(/315). (8.2.1-8)

ITonmyyaemple pacyeTHbIC CONMPOTHBICHHS IO TOYKH K.3. HPUBOIATCS K Oa3UCHBIM YCJIOBHSM II0
dopmyie:
.
Z6=ZP/Z6, (8.2.1-9)
e Z, — pacueTHOEe COMPOTHBIEHHE 0 TOYKH K.3., MOM;
Zs — 6azucHOe compoTuBieHne, MOM;

*
ZG — pac4€THOC CONPOTHUBIIEHUE OO TOYKHU K.3., 0. €.

[ pacueTa MakCUMaJIbHOTO TOKA K.3. BBIIIPSAMUTENSI COCTABIIACTCS pacyeTHas cXeMa 3aMELICHUs, B
KOTOpPO#l BCe D3JEeMEHTHl (TeHepaTopbl, almapaThl, yJ9acTKH KaOelIpbHBIX Tpacc, TpaHchopmaTop)
3aMeIIaloTCAd aKTUBHBIMHU M MHIYKTHBHBIMH COMPOTHBICHUAMH. Bce CONPOTHBIIEHUS PaCYETHON CXEeMBbI
OMPEEISIOTCS B IMEHOBAHHBIX eAuHMIAX (cM. puc. 8.2.1-1).

[Ipu pacueTe MakCHMajJlbHOIO TOKa K.3. PEKOMEHAyETCs NpeHeOpedb CONPOTHBICHHUSIMHU
KOMMYTAIIMOHHBIX amllapaToB, LIMH U IEPEXOIHBIMHU COIPOTUBICHUSIMH KOHTAKTOB.

AKTHBHBIE W HHIYKTHBHBIE COMPOTHBICHNS KaOETBHBIX YYACTKOB OMPEIEISIOTCS 0 GopMyliaMm

I'ka6 = ry,:['LK/n;
(8.2.1-10)
Xka6 — xyu'LK/n:

THIE Tyy, Xy, — AKTUBHOE U MHIYKTHBHOE CONPOTHBIEHHS | M KaGeNbHOH JMHHUH, ONpPENENIIOTCA MO CHPaBOYHBIM TabauLam;
L, — mrHa KabenbpHOTO yJ4acTKa, M;
1 — YHCJIO MapaieNbHBIX Kabenen.

Cxema 3aMelIeHHUsl AJIsi PacyeTOB TOKa K.3. reHeparopoB B DDC C YaCTHYHBIM paclpeacieHUeM
3JIEKTPOIHEPTUU HA MOCTOSTHHOM TOKe MpuBeaeHa Ha puc. 8.2.1-1.
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Far I’aﬂz Fan
Xd1 X'd2 Xdn
] Fkab1 ] Fkab2 ] I'kabn
Xkab1 Xxab2 Xkabn
l *« — ————o——
Frabn+1
Xkabn+1
] Inp
Xnp

W

Puc. 8.2.1-1 Cxema 3amMerieHus U1 pacueToB TOKa K.3. reHepaTopoB B DDC ¢ YaCTUUHBIM paclpeneIeHUEeM 3JIEKTPO3HEPIHU
Ha NMMOCTOAHHOM TOKC:
I')-T',, - CHHXPOHHBIE T€HEPATOPBI; Fy1-F,, - AKTUBHOE CONPOTHBICHUE (a3bl 0OOMOTKH cTaTtopa reHeparopa
npu 348 K (75 °C), mOwm; x"y; - x"4, - CBEpXIIEpeX0AHOE MHIYKTUBHOE COIPOTHBIICHHE TeHEpaTopa
[0 HPONOJIBHOM 0CH, MOM; Fyag-Fxagnt |, Xxa6-Xxacnt| - AKTUBHOE M MHIYKTHBHOE COIPOTHBICHHUS KaOEIbHBIX Y4aCTKOB
Ha TIepeMeHHOM ToKe, MOM; 7y, , X,,,, - IPUBEICHHBIE K HATIPSKEHUIO TIEPBUIHON OOMOTKM aKTUBHBEIE M HHIYKTHBHBIE
CONpPOTHBIICHUS TPaHC(HOPMATOpPa M YYacTKa LIENH OT BHIBOJOB BBIIPAMUTEIS 10 TOUKH K.3., MOM

IlpuBeneHHbIE K HaNpPsDKEHUIO MEPBUYHOM OOMOTKM AaKTHUBHBIE M WHIYKTHUBHBIE CONPOTHBIICHUS
TpaHcpopmaTopa M ydacTKa IETH OT BBEIBOJOB BBIIIPSIMHUTENS A0 TOYKH K.3. OMPEAEISTIOTCS 1Mo (hopMymaM

rnpz(er+rK:)'(U1/U2)2;
8.2.1-11
Xnp = (pr + xK:).(Ul/UZ)za ( )

rne U; u U, — HOMHHAIIFHOE HANpsDKEHHE MMEPBUYHON M BTOPUYHON 0OMOTOK TpaHC(opmaropa, B;

T'rp> Xrp —AKTUBHOE M UHJYKTUBHOE COIPOTHBIEHHUs TpaHChopmaTopa, onpeneneHHsie no Gopmynam 8.2.1-3 u 8.2.1-4, MmOwm;

Fy= Xy= —AKTMBHOE M HHAYKTHBHOE COIIPOTHUBJICHUS AJIEMEHTOB LEMH OT BBIBOJOB BBIIPSAMUTENS OO0 TOYKM K.3. Ha CTOPOHE
MOCTOSIHHOTO TOKa B OIHOM Iomoce (TPY HAJIMYMK JPOCCENsl B PAacUETHYIO CXeMy 3aMelleHus BKiIodaercs 1/2 ero
conpotusieHus), MOM.

B kaxnoil M3 BeTBEH pacueTHONW CXEMBbl 3aMEUICHUS OTACIBHO CYMMMPYIOTCS AKTUBHBIE U
MHJYKTUBHBIE COIPOTHUBIICHHUsS, B PE3yJIbTAaTE YEr0 PACUETHAsl CXeMa IMPUHUMAET BUJ, NPEACTABIICHHBIN
Ha puc. 8.2.1-2.
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rf ,—? rn

ri Iz I
Xf X2 Xn

Inp
Xnp

Puc. 8.2.1-2 Pacyernas cxema 3aMeIlleHHUs] OTJEIBHOIO y4acTKa

r=rq + ka6,
— " .

X1 = Xq, + Xka6, 5

F=Ta e (8.2.1-12)
— " .

Xn=Xd, + Xka6,>

I'e= VKaG,,Jrl + Faps

X = xn<a6,,4rl + Xup.

Pacuernas cxema (puc. 8.2.1-2) mpeoOpa3syeTcs B JKBHUBAJICHTHYIO CXEMY 3aMEIICHUS 3aMEHOMH
napajieJbHO COCTMHEHHBIX YYaCTKOB OJHHM 3KBHBaJCHTHBIM (puc. 8.2.1-3).
r

I«

Puc. 8.2.1-3 DxBuUBaneHTHas cxeMa 3aMELICHUs MapaJlIeIbHO COSAUHEHHBIX YYaCTKOB
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Jlns ABYX MapasuieNibHO PabOTAONIMX TEHEPATOPOB SKBUBAJICHTHBIC COMPOTURIICHHS BEIYUCIISIOTCS 1O
dhopmymam

2 2
R Ty X .

For 8.2.1-13

T (8.2.1-13)
XX

x”_ixl-i-xz . (8.2.1-14)

[Ipn uucne mnapauienbHO pabOTAIOMIMX TEHEpaTopoB Ooiee IBYyX HSKBUBAIEHTHOE HHIYKTUBHOE
COIIPOTHUBIIEHHUE OTpeeNsieTcs mo Gopmyine

1xor=1/x1+ 1/x2+ ..+ 1/x,. (8.2.1-15)

AKTHBHOE SKBUBAJICHTHOE COIPOTHUBJICHHE B ITOM cilydae ompexaeisiercs mo dopmyne (8.2.1-13),
MpUYEM CHauaja OMNpPEAENSIeTCS 3KBUBAJICHTHOE CONPOTUBJIEHUE X, JIBYX LENEW, 3aTeM X,, BHOBb
MOJYYCHHOHN IEMH X,.; U OMHON U3 OCTABIIUXCA U T.1I.

Cxema (puc. 8.2.1-3) mpeobpasyercs B dKBUBaJeHTHYI0 cxemy (puc. 8.2.1-4) 3aMeHO# mociemnoBa-
TCJIBHO COCAMHCHHBIX YYAaCTKOB 3KBHBAJICHTHBIMH.

I

rSI'
Xar

Puc. 8.2.1-4 DxBuBaJIeHTHAsA CXeMa 3aMCILEHHUS MOCIIEI0BATENbHO COCANHEHHBIX YYaCTKOB

r3 = ral" + rK;
(8.2.1-16)
Xy = Xop T Xg.
OmnpezenseTcs: pacueTHOE COMPOTHUBIEHHE LEMH IO TOUKH K.3.
Z,= /3 +12. (8.2.1-17)

OmnpezenseTcss pacdeTHOE COMPOTUBICHHWE O TOYKHA K.3. B OTHOCHUTENFHBIX €AWHUIAX 1Mo (op-
myne (8.2.1-9).
OmnpezenseTcs MaKCUMAIBHBIA TOK K.3. BRIIPAMHUTENS 10 GopmyIe:
\/ EE':] U,
Lan="— 0+ Pu—1) i+ I, (8.2.1-18)
Zp 2

rae E; — HadanpHOe 3HaueHHne cBepxmepexoaHoit DJIC, koTopoe mpu pacyeTaXx peKOMEHIYETCS IPUHIMATh E,;= U=1,0 o.e;
Y — KO3(QPHUIUECHT 3aTyXaHHs TEPHOTUYECKON COCTABIIOMIEH TOKa K.3. 33 BpeMs IOCTIKCHUS MaKCHMyMa TOKa. gnﬂ
nuratomux cereit 400 I'p vy = 1, qus cereit 50 'y onpenensieTcst no KpuUBOil puc. ”8.2.1-5 B 3aBHCHMOCTH OT Z, H
MOCTOSIHHOI BpEMEHH IEePUOJMUECKON COCTaBIISIIOIIEH CBEPXIIEPEX0IHOrO ToKa K.3. 7, B MoMeHT Bpemenu t = 0,01 c.
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Ilpu ogunouHO# pabore reHeparopa WM MapajieabHO' pabore reHeparopoB OXHOro Tuma 71,
MPUHUMAETCS paBHOU 7,; OAHOTO TeHEepaTopa; MpH MapauieIbHON paboTe reHepaTopoB Pa3HBIX THIIOB 1,
MPUHUMAETCS paBHOHN 1, ¢ OOJBIITNM 3HAUYCHUEM;

Py, — ynapublii k03QdHULHEHT, onpeaenseMblii 10 KpuBoii puc. 8.2.1-6 B 3aBUCUMOCTH OT OTHOILEHHS
COIIPOTUBIIEHUS X, / 7, ONpeneneHHbIX o Gopmyrne (8.2.1-16).

7,0 Tud:_ooﬂ__ =
0'9; ‘ﬁ :Q:w//-— —T
g > _
/no<5° |
085 NS
\V4
g8 7
0754
07

a1 g2 a3 o4 45 96 g7

o ~ * ~
Puc. 8.2.1-5 Kpusble 3aBucuMocTn kK03 HImenTa 3aTyxaHus NepHOIMUECKOH COCTABIAIONIEH TOKa K.3. OT Z, ¥ HOCTOSHHOK
BpPEMCHH MEPHOTUYCCKOI COCTABIISIONICH CBEPXIIEPEXOHOTO TOKa K.3. T, T/IE MO OCH aOCIMCC yKa3aHbl 3HAYCHHS PACUCTHOTO
"
CONPOTHUBJIEHHS 10 TOYKH K.3. Z,, @ IO OCH OpJMHAT 3HAYeHHs KOd(HIMEHTA 3aTyXaHus Y

8.2.2 Pacuer TOKa KOpPOTKOTO 3aMBIKaHUs OT TreHeparopa B DDC ¢ MOIHBIM pacrpeaelieHueM
ANEKTPOIHEPTHH HA MMOCTOSTHHOM TOKE.

B 33C ¢ momHBIM pacrpeleneHueM JJIEKTPOIHEPTHH Ha IOCTOSHHOM TOKE KaKIBbIH TeHeparop
MOJKJIFOYEH K CBOEMY BBIIPSIMHUTEIIO.

IIpu KOpOTKOM 3aMBIKAHHUHU TPEX(PA3HOIO MOCTOBOTO BBITPSIMHUTEIIS, ITUTAIOMIETOCS HEMOCPEICTBEHHO
OT CHHXPOHHOT'O Fe€HepaTropa, pacyeT TOKa K.3. Ha BBIBOJIAX BBINPSIMUTEIS BBITIOIHIETCS, KaK I CIydas
CUMMETPUYHOTO K.3. Ha BBIBOJAX T'€HEPATOpa, C YYETOM AaKTHBHBIX M PEAKTUBHBIX COMPOTUBICHUIN
KaOeNbHOW JIMHUU TeHEepaTop — BHIMPSMUTEb.

Jnst pacuera Mo MacmOpTHBIM JaHHBIM Ha TEHEpPaTop HEOOXOAWMO OTPEIeNUTh CIEAYIoIne
BEJIMYHHBIL

Sty — MoJIHAs HOMHHAJIbHAs MOIHOCTh TeHepaTopa, KBA;

Uy — HOMUHaNIBHOE HarpsikeHue, B;

I;— HOMUHANBHBIN TOK TeHepaTopa, KA;

f — HOMUHaNBHAs YacToTa rereparopa, [';

rr — aKTUBHOE CONPOTHBIICHHE OOMOTKH CTaropa, o. €.;

X, — CBEpPXIIEPEXOAHOC MHIYKTUBHOE COIPOTUBJICHUE 10 MPOIOILHON OCH, 0. €.;

X, — TMIEPEXOHOE MHIYKTUBHOE COMPOTUBIICHHUE TIO TPOJOIBHON OCH, 0. €;

T,; — CBepXIepexoHasi MOCTOSHHAS BPEMEHH 110 MPOIOIBHON OCH, C.;

cos@ — K03 (HUIIMEHT MOIITHOCTH.

Cxema 3aMeleHHs] IJIsi pacdera TOKa K.3 TeHeparopa B ODC ¢ TOIHBIM pacupeaciieHHeM
JIEKTPOIHEPTHH Ha MTOCTOSTHHOM TOKE IMpHUBEJEHa Ha puc. 8.2.2.

[TapameTpbl, HEOOXOAMMEIE JJISl pacueTa, JOJKHBI OBITh MPUBEACHBI K SAMHBIM 0a3MCHBIM yCIOBHSM.

3a 0a3uCHBIE BETUYWHBI TPUHUMAIOTCS:

0a3ncHasT MOIITHOCThL PaBHAsI HOMHHAIBHONW MOIITHOCTH T€HEPATOPOB Sg= Sty;

0a3uCcHOE HAIPsDKEHUE, PABHOS HOMHMHAJIBHOMY HampsikeHUIo reHepatopoB Us = Uy;

0a3uCHBIN TOK

I5=S5/(/3Us); (8.2.2-1)
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Puc. 8.2.1-6 3aBucumocTs ynapHoro ko3duuuenta Py, OT OTHOIIEHHUS X/ LIENH K.3.:
1o ocH abcrmce - 3Ha4YeHns Py, TI0 OCH OpAHHAT - 3HAYEHHE OTHONICHHS X/

It
X

I«
Xx

Puc.8.2.2 Cxema 3amMelnenus ais pacueTa Toka K.3 reeparopa B 99C ¢ HOIHBIM paclpelelIeHUeM 3IEKTPOIHEPIHU
Ha TOCTOSTHHOM TOKE
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basucHoe COIMIPOTUBJICHUC

Zs=Us/(\/3I5). (8.2.2-2)

HOJ’Iy‘-IaCMLIe paC‘-IeTHI)IC COHpOTI/IBHeHI/Iﬂ 0 TOYKH K.3. HpI/IBOI[HTCSI K 6a3I/ICHbIM yCJIOBI/ISIM 1o
bopmyie
£
Zs=2Zp|Zs, (8.2.2-3)
e Zp — PacyeTHOC CONPOTHUBIICHUE 10 TOYKH K.3., MOMm;

Zs — b6azucHOoe compotuBieHue, MOM;
£
Zs — pacdeTHOe CONMPOTHBICHHE 10 TOYKH K.3., O.€.

Hns pacuera MakCMMajbHOTO TOKa K.3. BBIIPSMUTENS COCTABISIETCS pacyeTHAsl cXeMa 3aMEICHUs
(puc. 8.2.2), B KOTOpO# BCe 3JEMEHTHI 3aMEIIAIOTCSl aKTUBHBIMUA M WHAYKTHBHBIMH COTIPOTHBIICHUSMHU.
Bce compoTuBieHNs pacdeTHONH CXEMBI ONPEEIIIIOTCS B MMCHOBAHHBIX SMHUIIAX.

AKTHBHBIC U MHYKTHBHBIC COMPOTUBJICHUS KaOCIbHBIX YYACTKOB OIMPEICIAIOTCS MO (opMyliaMm

T'xa6 = 'y’ LK/”’

(8.2.2-4)
Xxa6 — xyn'LK/na

THE: Fyn, Xy; — AKTUBHOE M WHAYKTHBHOE CONPOTHBICHHA 1 M KabGembHOH JIMHHH, ONpPENeNsIoTCs MO CMPaBOYHBIM TabIHIaMm
(mpunokenne 4 OCT5.6181-81);
L, — nnvHa xabelnpHOTo yJacTKa, M;
7 — YHCIIO MapauIeNbHBIX Kabemel.

AKTHUBHEIE U WHAYKTHUBHBIC COIIPOTHUBJICHHUA I'€HEpPATOpa 6epyT051 M3 MaClIOPTHBIX JaHHBIX HA MAallIUHY,
BHYTPCHHUM COIIPOTUBJICHUEM BBIIIPAMUTEIIA B MOMEHT BO3SHMKHOBCHUSA K.3. MOXHO HpeHe6peth.
Janee ompezensieM cBepxrepexoanyto u nepexoanyto OJIC reneparopa B 0.¢

Eo=Uy+ Iyx; *singo; (8.2.2-5)

Eo=Uy+ Iyx,; singo, (8.2.2-6)

rae Uy, 1y, singp, — HampsDKEHHE U TOK TEHeparopa B 0. €. M YTOJ CIBHIa MEKAY HUMH B IMPEIIIECTBYIOLNIEM K.3. PEXKHME.

I[aﬂee OMpeACIACTCA IMOJHOC PACUCTHOC COIPOTUBJIICHUC MLCIKU TICHEpPATOPA, a TAKXKC IIOJHBIC
PACUCTHBIC COMMPOTHUBJICHUA IS MEPCXOAHOTO U YCTAHOBUBIICTOCA IIpOLECCa

Zy =+ Fas) + (60 + Xea) s (8.2.2-7)

Zy=J(r+ s + (4 + Xeao). (8.2.2-8)

HauanbHoe 3HaueHue CBCPXIICPEXOJHOIO0 TOKa [0, 0. €., paBHO

Io=Ey/Z, (8.2.2-9)

HavanbHoe 3HavueHMEe MEepexoqHOro ToKa Iy, 0. €., paBHO

Iy=Ey/Z,. (8.2.2-10)

I[anee OIPEACIACTCA NEPUOAUICCKAA COCTABJIAIOMIAA TOKA K.3., O. €.,
1,=Iy—Ip)-e T + I, (8.2.2-11)
3Ha‘IGHI/Ie BpECMCHU t B JaHHOM CJIy4dac HaprIMYIO 3aBUCUT OT 4YaCTOTbl I'CHECpATOpa f, qepe3

BeIpaxkeHue ¢ = 1/2 f, To ects mst gactorel 50 ' 3Hauenue Bpemenn ¢ = 0,01 c.
ViapHbIA TOK K.3. iy, KA, paBeH

iy =2 (L= 1yva) Is, (8.2.2-12)

e Y, — KodpUINEeHT aneproAnYecKod COCTaBISIONIEH, OmpenensieMblil o KpUBOH Y, = f(x/r), IPUBEJCHHOH B CTaHIApTe
OCT 5P.6181-81 (npunoxenue 10), onpeenseMplii B 3aBUCUMOCTU OT OTHOIIEHUs (X + X)/(rp +1).
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8.3 Pacuer TOKa KOPOTKOI0 3aMbIKAHHA OT IPe0HOM 3JIEKTPOYCTAHOBKH.

8.3.1 PacueT Toka KOPOTKOTO 3aMBIKaHHS OT TPEOHOMN 3JIEKTPOYCTAHOBKHU ¢ CHHXPOHHBIM ['3]1.

Pacger Toka K.3. OT TpeOHON ANEKTPOYCTAHOBKH C CHHXPOHHBIM ['DJ] MpOM3BOAWTCS aHAIOTUYHO
pacdeTy TOKa KOPOTKOTO 3aMBIKaHUSI CHHXPOHHOTO TeHeparopa (8.2.2 HacTosIIeH METOIUKH ).

Caepxmepexonnas JJIC E,, u nepexomuas JJIC E, mms pBuratens, paGoTaroIEro ¢ HepeBO3-
OykIeHreM (¢ onepexarmuM Ko3QOUIIMEHTOM MOIITHOCTH), ONPEAeIeTcs o TeM xe (hopMyinaM, 4To U
O/1C reneparopa, padoTaroIIero Ha aKTUBHO-UHIYKTUBHYIO HarpysKy.

8.3.2 PacueT ToKa KOPOTKOTO 3aMBIKaHUS OT TPEOHON AIIEKTPOYCTAHOBKH ¢ acCHHXPOHHBIM ['OJ1.

Tox MoxmUTKU OT acHHXpOHHBIX ['D]] cienyer yduThIBaTh AJIs MEPBBIX TPEX MEPHOIOB TOKA K.3.

st pacdeTa mo macnopTHEIM JaHHBIM Ha aCHHXPOHHBIN AJIEKTPOABUraTeIb HEOOXOIUMO ONPEeTUTh
CIICAYIOIIUE BEIUYHHBL:

Prp — HOMMHAIIbHAs MOLIHOCTB, KBT;

Iy — HoMuHanbHeIA TOK, KA;

Fex — AKTUBHOE COTIPOTHBJIEHHE OOMOTKH CTaTOpa, O. €.;

Xy — HEPEX0JHOEe MHIYKTUBHOE CONPOTHUBIIEHHE OOMOTKH CTaTopa, O. €.;

X — MHIYKTHBHOE CONPOTHUBJIEHHE OOMOTKH CTAaTopa, . €;

[ — K03 PUIMEHT MarHUTHOH CBS3M OOMOTOK pOTOpa M CTaTopa;

T p — TMOCTOSIHHASA BPEMEHH 00MOTKHU poTOpAa, C.;

T, — mepexoHas NOCTOsAHHAs BPEMEHU OOMOTKH POTOpA, C.

Omnpenensercs HadaJbHOE 3HAUCHHUE MEPHOIUUECKON COCTABIIAIONICH TOKA K.3.

Ton=—5-p, (8.3.2-1)

rae U, — HanpsbkeHUe Ha Gpuaepe JBUraTels A0 K.3. IPHHUMAETCs paBHBIM 1 Ipu pacdete B o. €. aurareis u 0,95 mpu pacuere B
0. €. TeHeparopa.

Janee ompemenseM NEpUOANYSCKYIO COCTABIAIONIYI0 TOKa K.3. (JEHCTByIONIee 3HAYCHHE) IS
MOMEHTA BpeMeHI/I t onpenensiercst Mo Gopmyie
L= Ioe 1T (8.3.2-2)
rae T —IIOCTOsIHHAas BPEMCHHU 3aTyXaHUs IIEPEXOAHOI0 Mpolecca.

[Ipu k.3. Ha 3aKKUMax JBUTATENS T T .

HpI/I K.3. B €T ITOCTOAHHOI'O TOKAa YYUTBIBACTCSA COIIPOTUBIICHUC Ka0epbHON JIMHUA OT JABUTaTeIIs 10
UHBEPTOpA.

Tpe — T (xd + XKaG) (xZ[ + xKa6) + (rcz[ + rKa6) ,
(O T Xae) T )’

(8.3.2-3)

3uavenust e npuseneHsl B ctanaapre OCTS5P.6181-81 (mpunoxenune 11).
IlomHBIA TOK K.3. OT ABUTaTens (aMIUIMTYIHOE 3HAYEHHE) JUII MOMEHTa BPEMEHU ! MOXKET OBITh
ompejieneH no Gpopmyie

_ U. .
itumax:\/z'(ltz[+ 7 ‘ )'e(it/TM)’ (832-4)
pa

rae Ty, —TIOCTOSHHAsI BPEMEHH 3aTyXaHUs allepHOIIMIEeCKOil COCTABIAIONEN TOKa K.3., Oompeaensercs mo ¢opmyne

J— (xcyl +Xl<a6) _
The = o0 (83.2-5)

e ® — yrioBas 4acrora, ® =2-7f.
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VnapHblil TOK onpenenseTcs Kak 3HaueHHe MOJHOTO TOKa AJisl MoMeHTa ¢ = T/2 no dopmyse

U,
lynn =2 U+ Z, Vo) I, (8.3.2-6)

Tae Y, — Koad)(bnuHeHT arepHONYECKON COCTABIISIONICH, ONpeIeNaeMblit T0 KpuBoii v, = f (x/r), mpusenexnoit B OCT 5P.6181-81
(upunoxenue 10), onpezenseMplil B 3aBUCHMOCTH OT OTHOLUEHHS (X Xicas ) (Fex 7 cas)-

8.4 Pacuer TOKa KOPOTKOI0 3aMbIKAaHUA OT 001ECYI0BbIX IPUEMHHUKOB 3J1€KTPO3IHEPIruM.

8.4.1 Pacuer ToKa KOPOTKOTO 3aMBIKaHHS OT OOIIECYJOBBIX MPHUEMHHUKOB 3JeKTpodHeprun B DIC ¢
YaCTUYHBIM paclpe/ie]IeHHeM Ha MOCTOSTHHOM TOKe.

B 93C ¢ vacTHyHBIM pacmpefelicHHEM JJICKTPOSHEPIHU Ha TOCTOSIHHOM TOKE BCE OOILECYIOBBIC
NOTpeOUTENN 3JIEeKTpodHeprun nomydatoT nuranue ot I'PUI mepemennoro toka. Ot P mocrosHHOrO
TOKa IIOJIYYaloT MHUTAaHHUE YaCTOTHO-PEryAMPYEMbIH 3JIEKTPONPUBOL: TIpeOHBIE 3JIEKTPOYCTAaHOBKU U
MIPUBOJT TIOAPYTUBAIONINX YCTPOICTB.

OO0mecynoBele MPUEMHHUKH, MOTyYalollMe MUTAaHHE OT LIUTa IEPEMEHHOTO TOKa, BIUSHHUS Ha
MNOANUTKY TOKa K.3. Ha mmHax PLI mocTosiHHOrO TOKa MPaKTHYECKH HE OKa3bIBAIOT. DTO OOYCIIOBJIICHO
TEM, 4TO CyMMapHas MOIIHOCTb TaKUX MOTPeOUTEIeH CYILECTBEHHO MEHbILE MOIIHOCTH I'€HEPaTOpOB.

Cetb pacmpezeneHusl Ha TTOCTOSHHOM TOKE TOIy4aeT MUTAaHWE OT BBIIPSAMUTENEH, MOIKIIOYEHHBIX K
CHJIOBBIM TpaHC(opMaTropam.

Pacuer Toka NOANUTKH B CETh MOCTOSHHOTO TOKA BBIMOJHAETCS MO YCIOBUSAM KOPOTKOTO 3aMBIKaHUS Ha
BTOPUYHON 0OMOTKE CHIIOBOTO TpaHc(opmaropa. Pacder npousBoautces mo dopmynam (8.2.1-1 — 8.2.1-13).

8.4.2 Pacder TOka KOPOTKOTO 3aMBIKaHUS OT OOIIECYIOBBIX NMPHEMHHKOB 3JIeKTpodHeprun B DOC ¢
MOJTHBIM pacHpeAeNICHHEM Ha MOCTOSHHOM TOKe.

8.4.2.1 Pacuer TOKa KOPOTKOTO 3aMBIKaHHMS OT OOIIECYJOBBIX TNPUEMHUKOB 3JIEKTPOIHEPTUHU
nepeMeHHoro Toka B 99C ¢ MOJHBIM paclpeeeHUEM Ha ITOCTOSHHOM TOKE.

B O3C ¢ nonHbIM pacnpeneneHueM 3JIeKTPOIHEPTUH Ha OCTOSHHOM TOKE OOIIECYIOBbIC TPUEMHHUKH
3JIEKTPOIHEPTHU MOTYT HONydaTh nuTaHue Kak oT PII mepemMeHHOro Toka, Tak U HEMOCPEACTBEHHO OT
I'PI] nocrostaHOTO TOKa. Hambosee MomiHble moTpeduTenu momydaroT nutanue oT I'PI mocTosiHHOTO
TOKa 4Yepe3 MHBEPTOPHI.

Pacuer Toka OT acHMHXPOHHBIX JBUTraTeniell ocymiecteisiercss mo ¢opmynam (8.3.2-1 — 8.3.2-6),
CHHXPOHHBIX JBUTaTened — 1o ¢opmynam (8.2.2-1 — 8.2.2-12).

OObmecynoBsle OTpeOUTENN HEOONBIION MOLTHOCTH, NOMYYal0T IUTAHKE OT IIKTA NEPEMEHHOTO TOKA.
OtoT muT nonyvaetr nmuranue ot [Pl mocTosHHOTO TOKa Yepe3 WHBEPTOP M CHIIOBOM TpaHc(opmarop.
WHBepTop U CHIIOBOH TpaHCPOPMATOp SIBISIOTCS OOPAaTUMBIMH DIIEMEHTAMU CXEMbI U MPOBOASAT TOK B
oOparHyo cropoHy. [Ipu Bo3HMKHOBeHMH K.3. Ha mmmHaxXx [Pl mocTrosHHOro TOKa, ACMHXPOHHbBIC
JBUTATENH, MOAKIIOYeHHble K muHaMm Pl mepeMeHHOro TOkKa M BBIPRXEHHBIE SKBHUBAJICHTHBIM
JBUraTeieM, CO31al0T TOK IMOMIUTKHA TOYKH K.3.

Bwmecre ¢ Tem oxnaemMas MOIIHOCTD SKBUBAJICHTHOTO JBHUTATENS 3HAYUTEIHHO (Ha MOPSAIO0K) MEHBIIE
M0 CPaBHEHUIO C MOIIHOCTBIO TEHEPATOPOB U IPEOHBIX IIMEKTPUUECKUX JABHUrarenei. B cBsi3u ¢ aTuM npu
pacueTe TOKOB MOANWTKHA Ha IIMHAX I[IUTa MOCTOSHHOIO TOKAa, 3TMM HCTOYHHUKOM MOAMMTKH MOXHO
npeHeOpeys.

Ecny MOLIHOCTH SKBHMBAJIEHTHOIO JABHIaTelNsl CONOCTaBMMa C MOIIHOCTHIO I'DY, To HeobOxomumo
YUUTBIBATh TOK MTOJIUTKU TOUKH K.3. OT JAHHOTO UCTOUHHMKA. OTpaHUUNTENbHBIM (PAKTOPOM HIPOITYCKAHUS
TOKa K.3. 4yepe3 TpaHc(hOopMaTop SIBISIETCS €ro rabapuTHas MOIIHOCTh. B ciydae, eciy MOIIHOCTh
9KBUBAJICHTHOTO JIBUTATENs] MEHBIIE Ta0apuUTHONH MOILIHOCTH TpaHC(OpMaTopa, TO pacyeT TOKa MOATUTKH
TOYKH K.3. IPOU3BOIAUTCS 110 MOLIHOCTH 3KBHBAJICHTHOIO JIBUTATEIS.

Tok MOANUTKH OT SKBHUBAIEHTHOTO aCHHXPOHHOTO JBUTATENsT Ha COOPHBIX HIMHAX BBIYMCIISIETCS II0

dopmyre
yn= 1,81y, (8.4.2.1-1)

rac ]H — HOMHWHAJILHBIN TOK 3KBUBAJIEHTHOTO ACUHXPOHHOI'O ABUTATECJIA.
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Ha nmepBu4HO# cTOpOHE MOHIKAIOIIETo TpaHcdopMmaropa ¢ yueroM koadduuuenta tpanchopmaiu
TOK HMOATUTKH COCTaBHUT

(8.4.2.1-2)

Iyr = Ly Ko,

rae K, — ko3¢ durpeHt tpancdopmannm.
B Cllydac€ C€CJIM MOIIHOCTb 3KBUBAJCHTHOI'O ABUIATCJIA IPCBBIIIACT Fa6apI/ITHyIO MOIIHOCTB

TpaHchopMarTopa, pacyeT TOKa IMPOU3BOAUTCS O (opMyIIe

1,=U,/(/3Z,), (8.4.2.1-3)

e Z, — pac4eTHOE CONPOTUBJIEHUE JI0 TOYKH K.3.;
U, — HanpsbkeHHe Ha IepBUYHOI 00MOTKe TpaHcdopmaropa.

8.4.2.2 PacyeT TOKa KOPOTKOTO 3aMBIKaHHSA OT OOIMECYIOBBIX NPHEMHHKOB 3JICKTPOIHEPTHHU
MMOCTOSTHHOTO TOKa B DDC C MOJTHBIM pacrpeacieHneM Ha IMMOCTOSTHHOM TOKE.

B cnyuae, ecnu x I'PIL mocTOSSHHOTO TOKa MOAKJIIOYEHBI JEKTPUYECKUE JBUraTEIN MOCTOSHHOTO
TOKa, COM3MEPHUMBIE MOIITHOCTHIO C TEHEPATOPaMH, HEOOXOUMO PacCUUTATh TOK MOJIMUTKU MECTa K.3. OT
JIaHHOI'O MCTOYHHKA TOKA.

Tok TOAMUTKH OT JEKTPUICCKUX IBUTATEICH MOCTOSHHOTO TOKA, IMOMKIIFOUYCHHBIX HEIIOCPEICTBEHHO
K IIMTY MOCTOSHHOTO TOKA, PACCUUTHIBAIOTCS CIEAYIONIMM 00pa3oM.

.1 AHanUTHYECKUI METOJA pacuyeTa MaKCUMAaJbHOTO TOKa KOPOTKOTO 3aMBIKAHUS OT 3JCKTPOIBUTATE-
JIEW MOCTOSIHHOT'O TOKA.

Pacuer MakcMManbHOTO TOKa KOPOTKOTO 3aMBIKAHHMS OT JJCKTPOABUTATEICH IOCTOSHHOTO TOKa
AHAJTMTHYESCKIM METOJIOM TIPOBOIUTCS IO BBRIPAKECHUSAM W TOCIEA0BATEIIHFHOCTH, IPUBEICHHON HIDKE:

0,44-U_'E,
oo Sl (8.4.2.2.1-1)
RI +K e Ki(P/a)
_Taln x “r B . B
- ’ (8.4.2.2.1-2)
b AS, E2W )], 8.4.2.2.1-3
’Y 2(WB/aB)'IBO > ( B SV )

rae o — ko3¢ duiment, 1/c;
B, v — xoaddurmment, o. e.;
K, =1 — nns mammH 6€3 KOMIIEHCALIHOHHONH OOMOTKH;
K, =0,8 — my1s MaliuH ¢ KOMIICHCAI[HOHHONH OOMOTKOM.
Upy —HOMHUHANBHOE HAINpPsDKCHUE HE3aBUCHMON OOMOTKH BO3OYKICHUS TIPH XOJIOCTOM XOJI€ I HOMHHAIEHOM HalpsDKEHNH, B;
FE, — nomunanpHas JJ1C mammHbl, B;
P — YHUCIIO Tap MOJIOCOB;
U, —HOMHHAIbHOE HANPSDKCHUE MAIUHEL, B
®,, — HOMMHAJILHBIN TOJIE3HBIM [TOTOK MAallUMHLI Ha 10J0C, BO;
W, — 4HCcI0 BUTKOB OOMOTKM HE3aBHCHUMOTO (TapauieIbHOT0) BO30YXKJICHHUS Ha IOJIOC;
a, — YUCIIO TapaJUIeNbHBIX BeTBEHl 0OMOTKH HE3aBHCHUMOTO (MapajieIbHOr0) BO30YKICHNUS;
R, — axtuBHOEe compotuBineHue nenu sikops npu T = 348K (75 °C), Om ;
[, —HOMMHAJIBHBIA TOK sIKOpS, A ;
e, —peaktuBHas DJIC KOPOTKO3aMKHYTOH CEKIIMHM OOMOTKH sSKOpsi, B;
Kp — X053 (DUIHEHT IETOYHOrO NEPEKPHITHS;
F, — HamMarHWYMBaIoIas CUJa MONEPeYHON peakluy KOs B HOMHHAIBHOM PeXHMMeE (Ha Mapy IOJI0COB);
b, — MIMHA KOMMYTAIMOHHOM 30HBI, CM;
AS,; — HOMUHaNBHAs TMHEWHas Harpys3ka skops, A/cM;
W, — 4uCIIO BUTKOB CEPHUECHOU OOMOTKH BO30YXKICHHS Ha TOJIOC;
a. — YHUCIIO TapajUIeNbHbIX BETBEH CepHEeCHOH OOMOTKM BO3OYKACHHS;
I;p — TOK OOMOTKH HE3aBUCHMOTO (IIapauIelbHOT0) BO30YKICHHUS MPU XOJIOCTOM XOJ€ U HOMHMHAIBHOM HANpsDKCHUH, A.

B dopmyne 8.4.2.2.1-3 B yucnurene nepen cnaraeMbiM 2(W /a.) craBuTcs 3HaK "MUHYC" IIpU pacueTe
JBUraTeils CO BCTPEYHO BKIIOUEHHOM CEpHUECHOM OOMOTKOM, M CTAaBUTCS 3HAK IUIIOC NpPU pacyere
JBUraTeis C COIIaCHO BKJIFOUEHHOW CepHecHON OOMOTKOW BO3OY)KIECHUS.
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Omnpenensatcst KO3QPUIHESHTHI
C=3,82:p'ny (8.4.2.2.1-4)
A=a+C-B+0,11-y); (8.4.2.2.1-5)
B=a-C-(B+y), (8.4.2.2.1-6)
rae A u C — xoaddurments, 1/c;

B — xosdurmenr, 1/¢%;

OnpeenstoTcs: IEKPEMEHThI 3aTyXaHHS:
P,= A[2+ /(42— B); (8.4.2.2.1-7)
Ps=A/2—./(4/2)*—B). (8.4.2.2.1-8)

Onpenensiorcss pacyeTHbIE NEPEXOAHBIH 7 U YCTAHOBUBLIMMCA Iy ycr TOKH K.3.
i.=CJ(P,— Po). (8.4.2.2.1-9)
Jliis MalvMH ¢ HE3aBUCUMBIM BO30Y)KICHHEM YCTAaHOBUBIIMICS TOK K.3. Oompeaessiercs mo Gopmyiie
iteyer=1/(B+7). (8.4.2.2.1-10)
Jlns ManvH ¢ mapayuielbHbIM BO30Y)KJICHHUEM YCTAHOBHUBIIHUICS TOK K.3. pPaBEH HYIIO.

Bpemsi nocTHXKEHHS TOKOM K.3. MAaKCUMAlbHOTO 3HAUCHUS OMpEAeNseTcs MPH HE3aBUCHMOM
BO30YKICHIH

L, Py 23 Puiy 8.4.2.2.1-11
t= ‘In — = 2 . — ; A4.2.2.1-
Pa_P6 P6(ll<_l1<yc1‘) Pa_PG g PG(IK lec’r) ( )
TIPH MTapauIeIbHOM BO30YXICHUH
P
L 2= 23 lg 5°. (8.4.2.2.1-12)

Z‘m:Pa_P6 P6 Pa_PG. P6

MaxkcuMalbHBIH pacdeTHBIH TOK K.3. Ha BBIBOJAX MAIIMHBI, pa0OTaBLIeH A0 MOMEHTa K.3. B PEKUME
X0JIOCTOIO XOZa, OIPENENIeTCs:
TIPH HE3aBUCUMOM BO30YXIECHUU

C o e N — Pgty,
Lym = Ik yc’r_lke o (lK_leCT)e ¢ 5 (84221-13)
IpU MapajuieIbHOM BO30Y>KACHUH

e Pulmy, (8.4.2.2.1-14)

rae i, —MaKCUMaJbHbIA TOK K.3., O. €.

: .o —Pgt,
lym = lK(e S =

MaxkcumanbpHBIH TOK K.3. Ha BBIBOJAX JIBUTATeNsd, pabOTaBIIMX A0 MOMEHTa K.3. B HOMHHAJIBHOM
peKuMe, onpeaenseTcs no Gpopmynam

Tmn=(igmn— DI 1073, (8.4.2.2.1-15)
rae lyn, — MAaKCUMAJIBHBIM TOK K.3. Ha BBIBOJAX JBUrarens, KA.

2 yHPOIJ_IGHHblf/'I AHATUTUYECKUN METOA pacdye€Ta MAKCUMAJIBHOI'O TOKa KOPOTKOI'O 3aMbIKAHUSA OT
BJIeKTpO,Z[BI/IFaTeJIeﬁ IIOCTOSIHHOI'O TOKa.

BeanunHa MakcMMaJIbHOTO TOKa K.3. JABUTATECId C OCHOBHBIM IapalICIbHBIM B036y)K)IeHI/ICM,
paboTaBIIIero 10 MOMEHTA K.3. B PEKHUME XOJIOCTOTO XO/a, OMPEaeIsITCs Mo GopmyIe

im=ns J. (8.4.2.2.2-1)
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Puc. 8.4.2.2.2 3aBUCHMOCTh BCIIOMOTAaTENbHOW BENUYUHEI J OT KoddduimeHToB A u B

BcenomorarenbHas BenuynHa J ONpeaesiseTcs Mo pacueTHBIM KPUBBIM puc. 8.4.2.2.2 B 3aBUCHUMOCTH OT
ko3¢ ¢unmeHToB A u B.

Koadpunuentsr A, B u C onpenenstores no gopmynam (8.4.2.2.1-4 — 8.4.2.2.1-6).

BennunHa MakCMManbHOTO TOKA K.3. IBUTATEN sl B MUMEHOBAaHHbBIX €UHULIAX Onpenensercs no Gopmyie
(8.4.2.2.2-1).

B cooTBeTcTBHM € YIPOIIEHHBIM METOIOM pacdyera TOKa KOPOTKOTO 3aMBIKaHUS OIpeneseTcs
BEJIMYMHA MaKCHUMAJIbHBIH TOK K.3. JJISl MAlllMH C HE3aBUCHMBIM BO30Y)KACHUEM NPH UX HOMHUHAIBHOM
HanpsbkeHun He Bbime 400 — 500 B.

Pacuer Toka MOANUTKH B TOUKY K.3. OT KPYIHBIX 3JIEKTPOJBUTaTeIel, CON3MEPUMBIX 110 MOIIHOCTH C
OCHOBHBIMH UCTOYHUKAMH [TUTAHUS, IPOM3BOAUTCS aHAIIOTUYHO PACcUeTy MaKCUMAaJIbHOIO TOKa KOPOTKOIO
3aMBIKaHHsI aHAJTMTUIECKAM METONIOM, ONIMCAHHBIM B HACTOSILEH IJ1aBe BBILLE.

Tok MOANUTKH OT 3JIEKTPOIABHUraTelell BCIIOMOTATENbHBIX MEXaHH3MOB C YYETOM CONPOTHBICHUN
KaOeJIbHBIX Tpacc ompenensercs no ¢Gopmyie

Tonissare = 52l osam, (8.4.2.2.2-2)

IJ€ 7 — YUCIO paboTaloMUX B PACCUUTHIBAEMOM PEKUME DJICKTPOABUTATENCH;
Iy , — HOMUHAIBHBIHA TOK 71-TO 3JIEKTPOABHTATENS, PAOOTAIOIIEro B paCUEeTHOM PEKUME, KA;
Iy » ¥ 1 — OepyTcs U3 TaOJIHIBI HATPY30K.
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Tok TOANMHUTKH OT 3JEKTPOIBUTATENEH BCIIOMOTATENILHBIX MEXaHHU3MOB YUYUTBHIBACTCS TOJIBKO IIPU
pacdeTre MaKCHUMaJbHBIX TOKOB K.3.

8.5 Pacuyer Toka KOPOTKOI0 3aMbIKAHHS OT KOH/JIEHCATOPHBIX OaTapei.

B 99C c pacnpenenenneM 3JIEKTPOIHEPTUH HA TIOCTOSHHOM TOKE KOHJICHCATOPHBIE OaTapeu MOTyT
YCTaHABJIMBATHCS HA BBIXOJE BBIMPSMUTENICH, BXOI€ HHBEPTOPOB WU MOAKIIOUATHCS HEIIOCPEICTBEHHO K
IIUHAM ITocTosHHOro Toka I'PIII.

CxeMa TOAKITIOYCHHS KOHACHCATOPHBIX Oarapeil B ceTH mocTosHHOro Toka DDC mpencraBiieHa Ha
puc. 3.4.

[pu k.3. HAa MIUHAX TOCTOSHHOTO TOKA WJIM OTXOAAIINX (uaepax, 3HAUUTEIILHOE BIMSHUE HA ylIapHbIE
TOKHU K.3. JPYTUX UCTOYHHUKOB MOJIMUTKU OKA3bIBAIOT TOKU pa3psaa KOHAEHCATOPOB.

EmMKoCTH KOHIEHCATOpOB, YCTaHAaBIMBAEMBIX Ha BXOJaX WHBEPTOPOB M BXOMASIIUX B COCTaB
ABTOHOMHBIX HHBEPTOPOB, 3HAYUTEIbHbI M JocTuraroT BenuunHbel 10 M® wHa 1 MBT MomHoCcTH
nHBepTopa. IIpm MajaoM CONMPOTHBIGHWH YYAacCTKOB IIEIMH, IO KOTOPBIM TIPOTEKAIOT TOKH pa3psiaa
KOHJ/ICHCATOPOB, 3HAUCHHUSI TOKOB Pa3psiia MOTYT JOCTUTaTh COTEH KUJIOAMIIEP.

Eciu oOknanku 3apsHKeHHOTO KOHJIGHCATOpPa MOIKIIOYUTh K KAaKOMY-THOO COIPOTHBIECHHIO R, TO 3a
CcUeT HampsDKEHUS Ha KOHAEHcarope OydeT HpoTeKaTh pa3psAaHBIH TOK KoHaeHcaropa. [Ipm paspsme
KOHJIEHCATOpa 3JEKTPOHBI C OJHOW TUIACTHHBI (IIPH MX M30BITKE) OyIyT MEepexoauTh Ha APYTyio (TIpu uX
HEJ0CTaTKe), 4TO OyIeT MPOA0IDKAETCS A0 TeX IMOp, MOKa MOTCHIIMANBI 00KIaI0K HE BRIPOBHSIOTCA, T. €.
HampsDKeHHE Ha KOHJEHCATOPE CTaHET PaBHBIM HYIIO.

H3meneHne HampshKeHUs B Mpoliecce paspsiaa KOHJeHcaTopa U300pakeHo Ha puc. 8.5.

Uc 4
1.

Puc. 8.5 I'paduk u3MeHeHNs1 HaNPsHDKEHUS M TOKA HA KOHAEHCATOpe IpH paspsizie

Tok pa3psga KoHIEHcATOpa MPOIOPIMOHANICH HANPSHKEHUIO Ha KOHJEHCATOpPE, M €r0 U3MEHEHHE BO
BpEeMEHH M0A00HO M3MEHEHHIO HaIPsKEHUSI.

B HauanpHBII MOMEHT paspsja HampsDKeHHE Ha KOHACHCATOpe HawOoJblliee W Pa3psaHBIA TOK
MaKCUMAaIIbHBIA, TaK YTO pPa3psAl MPOUCXOAUT ObicTpo. llpy moHMKeHWHM HaIpsDKEHHs, TOK paspsiia
CHIDKAETCS M TIPOIlecC Mepexoa 3apsaI0B ¢ OJHON OOKIagKy Ha APYTYIO 3aTOPMaKHBaETCH.

Bpems npornecca paspsiia KOHIEHCAaTOpa 3aBUCUT OT CONPOTHUBIICHHS LIENH U €MKOCTH KOHAEHCaTopa,
MpUYEM BO3pAacTaHUE KaK COIPOTHUBIICHUS, TAK M €MKOCTH YBEIMYHBACT MPOMOIIKHTEIBHOCTH pa3psia.
C yBennueHHEM COTIPOTUBIICHUS pa3psAHBIN TOK CHIYKAETCS, 3aMEIETCs TIPOIIecC IEPEHOCKH 3apsIoB C
onHO# Ha Apyryio oOkianky. C yBeln4eHueM eMKOCTH KOHJICHCATOopa TOBBIIIAETCS 3apsi)] Ha 00KIaJKax.

Paspsin koHneHcaTopa eMkocThio C, 3apspKeHHOTO IO Pa3sHOCTH MOTEHIHAIOB Yepe3 COMPOTHBIICHHE R,
MPECTABIIONICE BHELITHEE COMPOTHBRIICHNE PA3PSIHOM 1IENH WM BHYTPEHHEE CONPOTUBIICHHUE YTEUKH CaMOTO
KOHJICHCATOPa, ITPOUCXOIUT B COOTBETCTBHHU C (hOPMYIION:

U,= Uy "T. (8.5-1)
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MrHoBeHHAas BEJIUYHHA pa3pAaHOTrO TOKa
U,
=g, (8.5-2)

rae U; — HanpshKeHHE MeXy OoOKJIaJIkaMi KOHAEHcaTopa 4depes ¢ CeKyH] Mociie Hadaja paspsna, B;
i, — TOK B LIeNH KOH/EHCATOpa CYLIECTBYIOIIEH Yepe3 ¢ CeKyHJ MOCIie Hadana pas3psija;
T — paccMaTpuBaeMBblii MOMEHT BpEMEHH OT MOMEHTa Hadaja 3apsjaa, C;
Uy — HampshkeHHE MCTOYHHKA, OT KOTOPOTO MPOU3BOAMTCS 3aps] KOHAEHcaTopa, B;
C — eMKOCTh KOHJeHcaTopa, D;
R — conporusnenue nenu paspaga, Om;
T — nocrosinHas Bpemenw, ¢ (7= RC);
e=2,718.

IIpoueccol 3apsima W paspsga KOHAEHCATOPOB paccMaTpuBalOTCS OOBIYHO B 3aBHCHMOCTH OT
noctosHHON Bpemenu menu RC. IlocTositHHAs BpeMEHHM MPAKTHYECKH YKa3bIBacT, depe3 KakKou
MIPOMEKYTOK BPEMEHH, C, HANpPsHDKEHUE Pa3psKaeMoro KOHAEHCATopa yMeHbInaercs B e = 2,718 pas, or
paccMaTpUBaeMOro HampsKEHUsl.

IIpu 3apsae KoHAEHCAaTOpa MOCTOSHHAsE BPEMEHHM YKa3blBAa€T BpPEMs, C, B TEUEHUE KOTOPOTO
HampsDKeHHe Ha OOKIaAKax MOBBIIIAeTCA Ha 63 % OT pasHUIBI MEXIy MMEBIIUMCS HANpsSHKCHUEM WU
HanpsHKeHHEM MCTOYHMKA TOKa 3apsija.

B cBa3u ¢ Tem, 4TO 3apsa W paspal OO TOJHBIX 3HAUEHUH KOHEUHBIX HamNpsHKEHUH JUINTCS
HEOTIPEJIEICHHO JIONTHHA CPOK, 4acTO yA0oOHEe CUYHMTATh PEXUM 3apsiia 3aKOHYCHHBIM IPH JTOBEICHUHU
HanpsDKeHUA Ha oOKmagkax a0 99 % ot 3apsxkaromero HampsbkeHus (i 10 1 % oT mepBoHAYambHON
BEJIMYUHBI HANPSDKEHUS TIPH pa3psize).

8.6 Pacyer TOKOB KOPOTKOI0 3aMbIKAHUS OT AKKYMYJIATOPHBIX 0aTapei.

AKKyMYJSTOpHBIE Oaraped MOTYT HCIONb30BaTbCs KaK HAKOMUTENIH 3iekTposHeprun B DOC ¢
pacrpeneneHueM dJEKTPOIHEPTUH Ha TIOCTOSTHHOM Toke. Ha HeOoNmpIIMX Cynax OHH MOTYT NMPUMEHSATHCS
JUTST TUTaHUS CHCTEMBI DJICKTPOJIBIKEHHS M WX MOIHOCTh MOXET OBITh COM3MEPHMa C MOITHOCTBHIO
TeHEepPaTOPHBIX arperaros.

Pacyer MakcUManbHOTO TOKA KOPOTKOTO 3aMBIKaHHSI OT aKKyMYIISTOPHBIX OaTrapeil mpecTaBieH HUXKe.

B mponecce pacuera ompepenstorca OJC akkyMyasTOpPHBIX TpYNN U TOJHOE BHYTpEHHEE
COTPOTHUBIICHUE OJHOTO aKKyMYJSITOpa (B peKHME KOPOTKOTO 3aMblkaHus). E, , U R, , TPUHAMAIOTCS I10
TEXHUYECKUM YCIIOBUSIM.

Ilpu umcne n akkymynaropos B rpynme onpenenstores JJC E, , U IOJIHOE CONPOTHBICHHUE R,
aKKyMYJIATOPHOW TPYMIIEI IO (hopMymmam:

Ea.rp =Eqycn; (86-1)
Ra.rp = Ryen. (8.6-2)

IIpu pacuere nMoIHOro COMPOTUBIICHUS AKKYMYJISITOPHOM TPYIIIbI CIEAYET YUYUThIBATh COIPOTUBIICHUS
MEKDJIEMEHTHBIX CBI3€U U KOHTAKTHBIX COCIUHCHUM.
MaxkcumanbHBIA TOK K.3. Ha BBIBOJAX aKKyMYJISTOPHOH Ipymil onpenensiercs mo Ghopmyre

Livarp = Earp/ Rarp- (8.6-3)

MakCHUMalIbHBIM TOK K.3. aKKyMYJSITOPHOM TpyIIbl IIPU YJAJIEHHON TOYKE K. 3. ONpPEAEIIETCS I10
dopmye
IKMa.rp = Ea.rp/(R. + RK)» (86-4)
rae R, — COMPOTHBIICHUE LENH, BKIIOYAIOLICH CONMPOTUBIICHHS KabeeH, anmaparoB U T.I1., OT BEIBOJOB aKKyMYJISITOPHOM TPyTIIIBI

JI0 TOYKH K.3.

ConpotuBneHust R, yKa3aHHBIX AJIEMEHTOB PacUeTHOW CXEMbI OIPEENIIOTCA 10 (hopMyIaM:
COTIPOTHUBIIEHUE KaOeNbHBIX Tpacc, Ry ,s, MOM, ompenenarcs mo Gpopmyiie
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RKaG = z'ry}l'lKaG, (86-5)

TJlIE 7'y, — CONPOTHBIEHHE | M KabenbHOU Tpacchl, colep Kalleil m napajienbHeIX kabeneil ceyenueM S B ofHOM nomoce, MOMm,
ompenensercs mo Tabn. 1 cipaBouHoro npuitoxenus 7 crangapra OCT 5P.6126-77,
a6 — JUTHHA KaOENBHOM JIMHUU B OJHOM IIOJIIOCE, M;

COIPOTUBIEHHUE IUH, R,;;, MOM, onpexnensercs mo Gpopmyie
R =2 Ty bns (8.6-6)

TIE Fyyy — CONPOTHBAECHHWE 1 M INMH B ofHOM nojoce, MOM/M, ONpEENseTcss M3 CHPAaBOYHOTO NPMIIOKEHHA 8 cTaHiaapTa
OCT 5P.6126-77 B 3aBUCMMOCTH OT CEUYCHHS IIIHH;
[y — JUTMHA IIMH B OJHOM IOJIIOCE, M.

[lepexomHoe conmpoTHBICHHE KOHTAKTOB, COMPOTUBICHUSI KOMMYTAIMOHHO-3aIIUTHOM armapaTypsl U
ITIYHTOB OMPEHCNIAIOTCS M0 Tabn. 4 CIPaBOYHOTO MPUJIOKCHHS 7 M CHPAaBOYHBIX NHpHIIokKeHUH 9 — 14
craanapra OCTS5P.6126-77.

OrnpeneneHue 3aBUCHUMOCTH TOKAa KOPOTKOTO 3aMBIKAHUS aKKyMYJSITOPHOW TPYIIBI OT BPEMEHH.

H3MeHeHne ToKa K.3. aKKyMYJISITOPHOH Trpynibl B (PyHKIIMH OT BPEMEHHU OIpeelsieTcs mo Gpopmyre

E
_ arp =T )
I}(a.rp Ravrp_‘__ RK (1 e ), (86 7)

rae T, — TIOCTOSTHHAS BPEMEHHU LM KOPOTKOTO 3aMBIKaHUs, KOTOpasi ompeernsieTcs mo dopmyie
L arp + Lx

TK - Ra.rp + RK’

(8.6-8)

i€ Lgrp — UHIYKTUBHOCTL aKKyMYJISTOPHOH rpymisl, I
L, — MHAYKTUBHOCTb LIENH K.3. OT BBIBOAOB aKKyMYJIATOPHOM IPyIIBl 10 TOYKHU K.3., ';
Rqrp — CONPOTHBIICHHE aKKYMYJIATOPHOU rpymmbl, MOM;
R, — compoTuBieHHE LIENH K.3. OT BBIBOJOB aKKYMYJSTOPHOM IPYIIBI JO TOYKH K.3., MOM;

VYnenbHasi MHOYKTHBHOCTH KaOENbHBIX TPAacC C OrPaHWYCHHBIM 4YHCIOM KaOeneidl (0T OByX [0
JIBA/INIATH) M PACIIOJIOKEHUH MX B KacceTe B COOTBETCTBHHU C puc. 8.6-1 ompenensercs Mo KpUBBIM Ha
puc. 8.6-2 — 8.6-4.

st cmydaeB npuMeHeHHs Kabenel Ipyrux CeYeHUi 1 MapoK ONpeieieHUe yIelbHOH HHIYKTHUBHOCTH
Ka0eJIbHBIX TPacc ¢ YucioM Kabeneit ot 2 1o 20 Iponu3BOIUTCS aHAJTUTHYECKH 10 CIETYIOUIMM GOpMYyIaM.

Ly=(1—4ln 1077, (8.6-9)

Ly=(—0,193=2In )10~ 7; (8.6-10)

L'6=(—o,183—1,321ndl)10*7; (8.6-11)

Ly=(—0,184—1In )1077; (8.6-12)

Lio=(—0,16—0,8In 1)10"; (8.6-13)

d

Liy=(—0,135-0,66n )10~; (8.6-14)

Lig=(—0,124—0,5In )10"7; (8.6-15)
d

Lyy=(—0,103—0,4In )10, (8.6-16)
d

rae Ly, — Ly — ynenbHas HHIYKTUBHOCTh KaOeNbHBIX Tpacc, ['/M;
7 — paJinyC TOKOTPOBOIAIIEH KMIIBI KaOems, MM;
d —paccrosHIe MEXIy EHTPaMH COCEIHUX Kabenei, MM.

[Ipu yknanke xabeneii B kaccere 0e3 BEHTWISIIMOHHBIX KaHAJ0 d — IuaMeTp Kalels B U3OJSAIUH, MM.
NupykTuBHOCTH KaOenbHOH Tpacchl IIHHOM [ ompenersiercs 1o ¢opmyre
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Puc. 8.6-1 KaGenpHble Tpacchl ipu ymcie kabeneil B kaccetre oT 2 10 16
L.=L"I (8.6-17)

JeiicTBylomiee 3HaUe€HUE TOKA K.3. Uil aKKYMYJISITOPHBIX MUCTOYHUKOB JICKTPOIHEPTUH NPUHUMAETCS
PaBHBIM 3HAYECHUIO MaKCUMaJIbHOTO TOKaA K.3.

8.7 Pacyer cyMMapHOro TOKa KOPOTKOI0 3aMbIKAHUS.

ITocie pacuera TOKa MOANMUTKY TOYEK K.3. OT HCTOUHHKOB, HEOOXOIMMO ONPENEIUTh PE3yIbTHPYIOMNI
TOK K.3. B KaXJIOW M3 BHIOPAHHBIX TOUCK.

PaccMoTpeHHBIE WCTOYHHKH TOANUTKA TOYEK KOPOTKOTO 3aMBIKAHUS OTIMYAIOTCS IO CBOMM
XapaKTEePUCTHKaM, UMEIOT Pa3HOE aKTHBHOE, HHAYKTHBHOE CONPOTHUBJIEHUE M MOCTOSHHBIE BPEMEHHU.

BpeMs HapacTaHMs yIapHOTO TOKa K.3. OT 3JEKTPUYECKUX MAIINH, KOHACHCATOPOB U aKKyMYJISATOPHBIX
Oarapeit paznnuHo. CTOUT OTMETHTh, YTO KOHJIECHCATOPHBIC OaTapew MpH OTCYTCTBUH WHIYKTUBHOCTH B
ey pa3psaia, BBIAIOT MaKCHMAIBHBIA TOK paspsina (IpUHUMAaeMblid 32 yOapHBIH TOK OT paspsia
KOHJEHCATOPHBIX Oarapell) B MOMEHT BpeMeHH, Onu3kuid K Hymto (¢ =0). [Ipyn Haau4uu MHIYKTUBHOCTH
MOMEHT HACTYIUICHHsSI MaKCUMAaJIbHOTO YIapHOTO TOKa CMEIIAETCs BIPABO IO LIKAJIE BPEMEHH.

Tok pa3psiza aKKyMyJSITOPHBIX OaTapeil 3aBUCUT TOJIBKO OT BHYTPEHHETO CONPOTUBIICHHS U CONPOTUBIIE-
HUS 1ienw paszpsaa. Hanbompinee 3HaUCHWE TOCTUTACTCS B MOMEHT BpeMEHH, Omm3kuid K Hyimro (1 = 0).
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Puc. 8.6-2 KpuBsle 1is1 onpeseneHus yIelbHOH WHIYKTUBHOCTH KaOeIBbHOH TPacchl B 3aBUCHMOCTH
oOT urcTa KaGeleil i CeueHrs TOKOTPOBOAIICH bl Kabest Mapkn KHP, T'/m » 10~°

OnexTpudecKkre MalluHbl, IPEJCTaBICHHbIE TeHEpaTOpaMy U ABUTaTeIsIMH, TEHEPUPYIOT YIApHBIM TOK
B MOMEHT BPEMEHH f, OTIIMYHBIN OT HyJs. 3HAYEHNE BPEMEHH t B JTAHHOM CIIy4yae HaNpsSMYIO 3aBHCHT OT
4acTOThl TeHeparopa f, 4yepe3 BbIpaxkeHue f=1/2f, To ectb misg dactotbl 50 I'l 3HaueHHWe BpEMEHH
t=0,01 c.

st pacCMOTPEHHBIX CXEM pacIipeieJieHUs] Ha TIOCTOSHHOM TOKE, 4acToTa paboThl reHepaTopa MOXKET
ommyatbesa oT 50 'm. ['peOHble anexTpoaBHUraTeNn M IBUTaTeNs MOAPYIMBAIOIINX YCTPOUCTB B MOMEHT
HACTYIUIEHUS] KOPOTKOI'O 3aMbIKaHHsI, MOT'YT padoTaTh C IPOM3BOIBHON YAaCTOTOM, ONpPEAEIIeMON 3aKOHOM
YIOpaBJIeHNS YacTOTHOTO TPHBOJAA. OKBHBAJCHTHBIE ACHHXPOHHBIE JJIEKTPOJBUTATENM pabOTaloT Ha
HOMHUHAJIBHOH dactote (50 I'm).

[Ipu ompenenreHuH HaWOONBIIETO 3HAYCHHS YAAPHOTO TOKAa B TOYKE KOPOTKOTO 3aMBIKaHHS,
HEOOXOOMMO HAaWTH HanOONBIIYI0 CYMMY TOKOB OT MCTOYHMKOB IOJNMWUTKH TOYKH K.3. B IPOU3BOJIBHBIH
MOMEHT BPEMEHH.

Jlis onpeneneHusl MaKCUMalIbHOTO 3HAYEHUS YJApHOTO TOKA K.3. HCTOUHHUKH MOJIMUTKU HEOOXOANMO
pa3OuTh Ha JBE TPYIIIbL:

UCTOYHUKH, KOTOPHIE BBIAAIOT MaKCUMaJbHBIN yJapHBIH TOK B MOMEHT BpeMeHH ¢ =0 c;

WUCTOYHUKH, KOTOPBIE BBIAAIOT MAKCUMAJIBHBIH YIapHBIH TOK B MOMEHT BPEMEHH OTINYHBIA OT £ =0 c.

B mepByro rpymmy WCTOYHHKOB MOXKHO OTHECTH KOHAEHCATOPHBIE M aKKyMYJISTOpHBIe Oatapen. Bo
BTOPYIO BCE T€HEPATOPHI U JJIEKTPUUECKUE JIBUTATEIIN.

VYnapHBIH TOK OT KOHIEHCATOPHBIX U aKKyMYJISTOPHBIX Oarapeil B MOMEHT BpeMEHH OJM3KHH K HYIIO
(to=0 c) cocTaBUT cyMMy TOKOB OT Bcex Oarapeil B TOUKY K.3.

I

yﬂﬁ,ozlcl+Ic2+~"1(’n+la1<~ (87-1)
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Puc. 8.6-3 KpuBble s onpeneneHus yuelbHONH HHAYKTHBHOCTH KaOeIbHOM TPacChl B 3aBUCHMOCTH OT YHCia Kabesel 1 ceueHHs
TOKOTIPOBOAIEH KHTbl KaGems mapku HPLLIM, I'/m ¢ 10~°

[ToBTOpHO MPOBOAUTCS CYMMAapHBIH pacueT YJApHOTO TOKAa OT KOHACHCATOPHBIX U aKKyMYISATOPHBIX
Oarapeil B MOMEHT BpeMeHU ¢ = 1/2f 110 BBIpayKeHUSIM, TIPEICTaBICHHBIM B 8.5 1 8.6.

I, 6, Icl” + 11'2” + ~~']z'n,1 + Ialc”o (87'2)

YA

e t; = 1/2f;
f— dactora HampspKeHUs TeHeparopa, ['m.

IIpon3BonuTCs CyMMapHBI pacdeT yAapHOTO TOKa OT I€HEpaTOpOB M NIEKTPHUECKHUX ABHUraTelcil B
MOMEHT BpeMeHH ¢ = 1/2f, KOTOpPBI COCTaBUT CYMMY TOKOB OT BCEX DIIEKTPHUYECKHUX MAIIWH B TOYKY K.3.

Ly, =Tt + Lg+ o T+ Ly + g+ o Ly, (8.7-3)

rne t = 1/2f;
f— gactoTa HanpspkeHus, .

[Ipom3BonuTCs CIOXEHHWE CYMMapHOTO YOApHOTO TOKa OT KOHAEHCATOPHBIX M AKKyMYIATOPHBIX
Oarapeii, paccuntanHoMy 110 (hopmyiie (8.7-2), U OT TEHEPATOPOB U AIEKTPUUECKUX JIBUTATEICH B MOMEHT
BpeMeHH ¢ = 1/2i, paccuntanHoMy 1o ¢opmyine (8.7-3)

Lyn, = Iyss, + Lypom,, (8.7-4)

U3 nonyueHHBIX 3HAUYEHHWH YJAapHOTO TOKa K.3. OT KOHICHCATOPHBIX M aKKyMYJISATOPHBIX Oarapeil B
MOMEHT BPEMEHH, ONU3KUH K HYIHO, [y , paccauTanHoMy 1o (opmysie (8.7-1), © CyMMapHOTo y1apHOTo
TOKa OT KOHJICHCATOPHBIX M aKKyMYJISITOPHBIX Oarapeil U OT TeHEPaTOPOB H JEKTPUUESCKUX TBUTATENCH B
MOMEHT BpeMenu ¢ = 1/2f Iy, , paccautannoMy no ¢opmysie (8.7-4), BeiOMpaeTcs HanboIblIee 3HAYCHHE.
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Puc. 8.6-4 Kpusble 1uis onpe/esieHus yaeabHON HHIYKTUBHOCTH KaOenbHO Tpacchl B 3aBUCHMOCTH OT YHcia Kabesel 1 ceueHns
TOKONPOBOAsIIEH xuTbl Kabems mapox KBJI-60, KBJI-100 u KPHI-60, I'/m » 10™°

IIo HaI/I6OJ'ILIHGMy 3HAQUYCHHUIO PACYCTHOI'O0 TOKa K.3. MPOU3BOAUTCA MPOBEPKA 3alIIUTHO-KOMMY-
TAalTMOHHOT O O60py,Z[OBaHI/I$I U IMHWHOIIPOBOAOB Ha 3JICKTPOAUHAMHUYCCKYIO CTOMKOCTb.
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9 TEPMUHBI U OIIPEJEJIEHUSA

DNEeKTPOYCTAaHOBKA — COBOKYIHOCTh B3aUMOIOJKIIOUEHHOTO JAPYr K JIPYry 3JIEKTPOoOOop-
YIOBaHMsI, BBHIMONHSIONIAS ONPEACICHHYI0 (YHKIUIO, HAlpPUMEp, MPOU3BOJICTBO, IMPeoOpa3OBaHME,
nepeady, pacupeieieHne, HaKOIUICHHE WIH TOTPEOIEHUE IeKTPOIHEPTHH.

DnekTpooOOpPyIOBaHHE — COBOKYMHOCTh DIIEKTPOTEXHHUUECKHUX H3/ACIHHA, HCIOIB3YEeMBIX
I TIPOM3BOACTBA, TpeoOpazoBaHUs, NepeAadd, pacHpenesiCHHs, HAKOIUICHHS WA MOTPeOIeHUS
3JIEKTPOIHEPTUH.

KopoTkoe 3aMBIKaHHE — HENPEAYCMOTPEHHOE HOPMAIbHBIMU YCIOBUSIMH PabOTHI CUCTEMBI
coequHeHHEe MeXAy (azamu wim Mexay (azamm W 3emiel, SBISIOIIEeCs CIEICTBUEM HapYIICHUS
H30JIAIIH (has.

TOK KOPOTKOTrO 3aMbIKaHUS — TOK, INPOTEKAIOIMHUA B CHCTEME B PEXKUME KOPOTKOTO
3aMBIKaHUS.

DOneKTpoaUuHaAMHUUYECKass CTOMKOCTh K AEHUCTBHUI TOKa KOPOTKOTO
3aMBIKaHHU S — CIOCOOHOCTH JIEKTPOYCTAHOBOK IPOTUBOCTOATH ICHCTBUIO YIAPHOTO TOKA KOPOTKOTO
3aMBIKaHUS.

TepMuueckass CTOMKOCTh K JNAEWCTBHUK TOKa KOPOTKOrO 3aMbIKaHUA —
CIIOCOOHOCTh AJIEKTPOYCTAHOBOK MPOTUBOCTOSTH TEIUIOBOMY JICHCTBHIO TOKA KOPOTKOTO 3aMBbIKaHHS B
TEUCHHUE ONPENICICHHOIO BPEMEHH MPHU 3aJaHHBIX YCIOBUAX SKCILTyaTallUu.

HavyanpHB# TOK KOPOTKOTO 3aMBIKaHHUS — MEPUOAUYECKAs COCTABIISIONIAS TOKa
KOPOTKOTO 3aMBIKaHUSI B MOMEHT BO3HHKHOBEHHS KOPOTKOTO 3aMBIKAHWSI yYKa3bIBAETCS NEHCTBYIOIIMM
(3¢ dexTUBHBIM) 3HAUCHUEM.

YcTaHOBUBIIUMUCSA TOK KOPOTKOTO 3aMbIKaHHUS — TOK, KOTOPbI MPOTEKAET IMOCIE
OKOHYAHUSl MEPEXOJHOI0 MPOIECCa, BO3SHUKAIOLIEIO B CBSI3U C KOPOTKUM 3aMBIKAHHEM. YKAa3bIBACTCS
nercTBYIOmMHUM (3¢ (EKTHBHBIM) 3HAUCHUEM.

HoMuHanpHBIH ygapHBH TOK KOPOTKOTO 3aMBIKaHUSI — YAIAPHBIM TOK KOPOTKOIO
3aMBIKaHHS, JUHAMHYECKOE JCHCTBHE KOTOPOrO JOJDKHA BBEIICPKUBATH DJICKTPOYCTaHOBKA 0e3 IOB-
PEKICHHMIA, HAPYIIAIIUX e¢ Pab0TOCIOCOOHOCTD.

CuHXpOHHas MamUHa — OECKOIUIGKTOpHAas MalllMHA IEPEeMEHHOTO TOKa, y KOTOpOH B
YCTAHOBHUBIIEMCS PEXKUME OTHOLLIEHUE YaCTOThI BPALEHUS! pOTOpa K YACTOTE TOKA B LIEMU, MOAKIIOUEHHOMN
K OOMOTKE SIKOpSI, HE 3aBHCHUT OT HAarpy3KH B OOJIACTH JOITYCTUMBIX Harpy3oK.

ACHUHXpOHHAasd MamuHa — OECKOIEKTOpHAs MallMHa MEePEeMEHHOTo TOKa, Yy KOTOPOH
OTHOIIICHHUE YaCTOThI BPAIIEHUs POTOPa K YaCTOTE TOKA B IICTH, MOAKIIOUYEHHOW K MalIWHE, 3aBUCUT OT
Harpy3oK.

BeHTunbHasg MalInHA NEPEMEHHOTO TOKa — OSCKOJUIEKTOPHAsI MallIMHA [IEPEMEHHOTO
TOKa, OOMOTKa SIKOpS KOTOPOW CBsS3aHa C BHENIHWMH IEMSAMH Yepe3 BEHTHIFHOE KOMMYTHpYIOIIee
YCTPOMCTBO M y KOTOPOI OTHOILIEHHE YAaCTOTHI BpaIllEeHUs] POTOPa K YaCTOTe TOKa LIEMH, IOAKIIOYEHHON K
MallliHe, 3aBHCUT OT HArpy3Kd M MOXXET OBITb M3MEHEHO 3a CUeT M3MEHEHHs (a30BOr0O IOJOKEHHUS
UMITYJIbCOB yNIPABJICHUS, IOAABaEMbIX Ha BEHTUIIH.

IlonHOE CONPOTHBICHHE HYJEBOH MNOCIHNENOBATEIbHOCTHU CHHXPOHHOH
(acmuaxpoHHONW) Mamuuas ([lodHOE CONMPOTHBIEHHE HYIEBOH
NMOCJIEN0BATEIbHOCTH ) — OTHOIIEHHWE OCHOBHOM rapMOHMKH HANpsOKEHHs HYJIEBOM MOCIEN0Ba-
TEIBHOCTH B 0OMOTKE SIKOPsI (MEpBUYHON 0OMOTKE) CHHXPOHHOH (ACHHXPOHHOM ) MaIlIMHEI K TOKY HYJIEBOU
MI0CJIEOBATEIbHOCTU TOM )K€ YacCTOTHI B TOM e OOMOTKE.

CHHXpPOHHOE MHIYKTHBHOE CONPOTHBIEHHME NO MNPOXOIBHOHN OCH
CUHXpOHHON MamuHbl (CHHXpPOHHOE MHAYKTHUBHOE CONPOTHUBIEHHUE MO MPO-
JOJNBbHOMN OCH) — OTHOIIEHHE YCTAHOBUBILIETOCS 3HAYEHUSI OCHOBHON TapMOHHKH 3JIEKTPOBIDKYILIEH
CWJIbl, MHOYKTUPYEMOH B OOMOTKE SKOpS CHHXPOHHOH MAIIWHBI TOJHBIM MAarHUTHBIM IIOTOKOM,
00yCIJIOBJICHHBIM COCTAaBJISIFOLLEH TOKa B 3TOH 0OMOTKE MO MPOAOJIBHON OCH, K 3TOH COCTABIISIOIICH TOKa
MIPH CHHXPOHHON YacTOTe BpalleHHs.
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CUHXPOHHOE UMHAYKTHUBHOE CONPOTHUBIEHHUE MO MNONEPEUYHOH OCH
cuHXpOHHOW MamuHb (CHHXpPOHHOE MHAYKTHBHOE CONPOTHUBIEHHE MO IO-
MEepEedYHONd OCH) — OTHOIIEHHE YCTAaHOBHBIIErOCS 3HAYEHHWS OCHOBHOW TapMOHWKH JIIEKTPOJI-
BIKYIIEH CHJIBI, HHAYKTHPYEMOW B OOMOTKE SIKOpS CHHXPOHHOM MAIIIMHbI TIOJTHBIM MarHUTHBIM TTOTOKOM,
00yCIIOBIICHHBIM COCTAaBJISIFOILCH TOKa B 3TOH OOMOTKE MO MONEPEYHOH OCH, K 3TOWM COCTABIISIOIICH TOKa
MIpU CUHXPOHHOH 4acTOTE BpallleHUS.

[lepexogHOe MHAYKTHBHOE CONPOTHUBIEHUE OOMOTKH SKOpPS MO MpPO-
JONBHOW OCU CHHXpOHHON Mamuuasl (llepexonHoe MHAYKTUBHOE CONPOTHUB-
JeHUWEe MO MPOJAOIBHON OCH) — OTHOUIEHHE HAYaJHHOTO 3HAYEHHS OCHOBHON T'apMOHUKHU
ANIEKTPOABIDKYLICH CHIIBI, HHAYKTHPYEMOI B OOMOTKE SIKOPSl CHHXPOHHOM MaIlIMHBI TOJTHBIM MarHUTHBIM
MMOTOKOM, OOYCIIOBIIEHHBIM COCTaBJISIIOIIEH TOKa B ATOW OOMOTKE MO MPOIOIBHON OCH, K HAauyaIbHOMY
3HAYEHUIO 3TOM COCTABISIIOIICH TOKA NPU €€ BHE3allHOM H3MEHEHHH, OTCYTCTBHM YCIOKOMTEIbHBIX
KOHTYpOB, HAJIMYMH 3aMKHYTOM OOMOTKH BO30Y>KAEHHS IO NPOAONBHON OCH M CHHXPOHHOHW YacToTe
BpalCHMUS.

[lepexonHOEe MHAYKTUBHOE CONPOTHBIEHHE OOMOTKH SKOpPS MO TOMEp-
€YHOW oCcH CHHXPOHHOW MamuHH (llepexonqHoe MHAYKTHBHOE CONPOTHUBIE-
HHE€ N0 MOMEepedyHON OcCH) — OTHONEHHE HAYaJbHOTO 3HAYEHHS OCHOBHON TapMOHUKH
NEKTPOABIKYIEH CHIIBI, HHIAYKTHPYEMOW B 0OMOTKE SIKOpS CHHXPOHHOM MAaIlIWHBI TIOJTHBIM MarHUTHBIM
MIOTOKOM, OOYCJIOBJIEHHBIM COCTABISIOIIEH TOKa B 3TOW OOMOTKE MO MOMEPEYHOW OCH K Ha4aIbHOMY
3HAQUEHUIO 3TOM COCTAaBJAIOUICH TOKAa IpPU €€ BHE3AaIHOM H3MEHEHUH, OTCYTCTBUHU YCIOKOUTEIbHBIX
KOHTYpOB, HATMYUN 3aMKHYTOW OOMOTKH BO30YX/IE€HUS I10 MOTEPEYHON OCH M TPHU CHHXPOHHOM 4acTOTe
BpAalCHMUS.

CBepxmepexoqHOEe HHAYKTHUBHOE CONPOTHUBIEHHUE OOMOTKH SKOpsS MO
NPpOAOJIbHONH OCH CHUHXPOHHONH MamuHb (CBepxmepexoqgHOE HMHAYKTHUBHOE
CONPOTHUBIEHHUE MO NPOAOINBHON OCH) — OTHOIICHWE HAYAIBHOTO 3HAUEHHUS OCHOBHOH
TapMOHHWKH JIEKTPOABIDKYIIEH CHIIBI, MHAYKTUPYEMO B 0OMOTKE SKOPSI CHHXPOHHOUW MAIlIMHBI MOTHBIM
MarHATHBIM TTOTOKOM, OOYCIIOBIEHHBIM COCTaBIISIONIEH TOKa B 3TOH OOMOTKE IO MPOMOJIBHOW OCH, K
HAYaJIbHOMY 3HAuE€HHUIO 3TOH COCTAaBJIOIIENM TOKAa IIPU €€ BHE3allHOM H3MEHEHUHU, HaJIU4YUH
YCIIOKOUTENBHBIX KOHTYPOB IO MPOJOJIBHON OCH M CHHXPOHHOM 4acToTe BpallCHHUS.

CBepxmepexoagHOEe MHAYKTHBHOE CONPOTHUBIECHHUE OOMOTKH SKODPS MO
NMONMepedyHONd OCU CHMHXpPOHHOU MamuHm (CBepXxmepexoJHOEe HMHAYKTHUBHOE
CONPOTHBIEHHNE MO NMOMEPEUYHON OCH) — OTHOIIEHHE HAYAIHHOTO 3HAYEHHUS OCHOBHOMN
TapMOHUKH DJIEKTPOABIKYIIEH CHIIbI, MHAYKTHPYEMO B OOMOTKE SIKOpSI CHHXPOHHOM MAIIWHBI TTOJTHBIM
MarHUTHBIM TMOTOKOM, OOYCJIOBJIEHHBIM COCTABIISIOIICH TOKa B 3TOH OOMOTKE IO IONEPEYHOH OCH, K
HAayaJlbHOMY 3HA4€HHUIO 3TOH COCTaBIsIOIIEH TOKa HpPU €€ BHE3alHOM H3MEHEHUU, HAIUYUU
YCHOKOUTENbHBIX KOHTYPOB [0 HOMEPEYHON OCH U CUHXPOHHON 4acTOTE BpaICHMUS.

AKTUBHOE CONMPOTHUBIEHNE NPSIMON MOCIEAOBATENbHOCTH OOMOTKH AKODPS
CHHXPOHHOW MamuHb (AKTHBHOE CONPOTHUBIEHHE NpPpAMOINH
MOCIENOBATEIAbHOCTH) — OTHOIICHHE YACTH aKTUBHOM COCTaBIAIONICH OCHOBHOM TapMOHUKH
HanpspKeHUsT OOMOTKH SIKOpSI CHHXPOHHOW MAIIMHBI, COOTBETCTBYIOLIEH OCHOBHBIM M J00aBOYHBIM
MOTEPSIM B 3TOH 0OMOTKE, 00yCIIOBIICHHBIM OCHOBHOM TapMOHWKOW TOKa MPSMOM ITOCIIEI0BATEIbHOCTH B
HEeW, K 3TOM TapMOHHUKE TOKA MPHU HOMHUHAJILHON 4acTOTE BpalleHHUA.

AKTUBHOE CONpPOTHUBICHUE OOpaTHOH MmMOcClIeNOBAaTENIbHOCTH OOMOTKH
SKOpPS CHHXPOHHOHW MamuHb (AKTHBHOE CONPOTHUBIEHHUE OOpaTHOU
MOCINEeNOBAaTENbHOCTHU) —— OTHOIIEHWE AaKTUBHOM COCTaBJISIONIEH OCHOBHOW TapMOHHKH
HaTpsDKeHUS AKOpsS OOpaTHOW IOCIIEeOBAaTeFHOCTH, OOYCIIOBIEHHOW CHHYCOMIAIBHBIM TOKOM SIKOPS
o0paTHOW TOCTIEeNOBaTeNbHOCTH HOMHHANBHOM YacTOThI, K 3TOMY TOKYy NpH HOMHHAJIBHOW YacToTe
BpallleH!s] CHHXPOHHOM MaIlIUHBI.

MengykTUuBHOE CONPOTHUBIEHHUE HYINEBOMW MmMoCIeqOBATENbHOCTH
CUHXPOHHOHW (aCHHXPOHHOW) MamuHH (MHAYKTHBHOE CONPOTHUBIEHHUE HY-
NTeBOW MOCIEeNOBAaTENbHOCTH ) — OTHOIIEHHE PEAKTHBHOMN COCTABISIONIEH OCHOBHOW TapMo-
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HUKHM HANpsDKEHUsT HYJIEBOM IOCIENOBAaTEIbHOCTH Ha OOMOTKE SIKOps (TMEPBUYHOM OOMOTKE) K TOKY
HYJIEBOH MTOCIIEIOBATEIEHOCTH TOH JK€ YaCTOTHI, B TOM e 00OMOTKE CHHXPOHHOM (aCHHXPOHHOMN ) MAITHHBI.

AKTUBHOE CONPOTHUBIECHUE HYJIEBON MOCNEAOBATEIbHOCTH OOMOTKH AKODP S
CUHXpPOHHOW MamuHbB (AKTHBHOE CONpPOTHUBIEHHE HYJIEBOWH
MOCJENOBAaTEJIbHOCTH) — OTHOIIEHHE AaKTUBHOW COCTaBISAIONIENl OCHOBHOW TapMOHMKHU
HanpspKEHUS SIKOPSL HyJICBOM IOCIIEI0BAaTEIbHOCTH CHHXPOHHOM MAaIlIMHBI, OOYCIOBJIEHHON OCHOBHOI
TapMOHHKOM TOKa SKOpsI HyJEBOH IOCIEN0BATENBHOCTH HOMHHAIBHOM YacTOTHI, K 3TOM FapMOHHKE TOKa
MpY HOMHUHAJIBHOW YacTOTE BPAIICHNS CHHXPOHHOW MAaIIHHBI.

YecTaHOBUBHIMKACS TOK KOPOTKOIO 3aMBIKAHHS CHUHXPOHHOIO TeHepaTopa
(YcTaHOBHUBIIHUUCS TOK KOPOTKOTO 3aMBIKaHHM ) — TOK, YCTAHOBHBILIHMHCS IPH KOPOTKOM
3aMBIKaHUM B OOMOTKE SIKOPSI BO30Y>KICHHOTO CHHXPOHHOTO T€HEpaTopa, BPALIAIOIETroOCs C CHHXPOHHON
YaCTOTOM.

YnapHBIH TOK KOPOTKOTO 3aMBIKAaHHUS CHHXPOHHOW MamuHB (YIapHBH TOK
KOPOTKOTO 3aMBIKaHHM) — MakKCUMaJbHOE 3HaYeHHE TOKa B OOMOTKE SIKOpS CHHXPOHHOMH
MalllMHbl, B TEYEHHE MEPBOT0 MOJIyNEpUOAA MOCIE €r0 KOPOTKOrO 3aMbIKaHMs, KOIZa anepHoAHYecKas
COCTaBJISAIONIAs HANOOJIBIIAS.

Anepuonuyeckas cCcOCTaBiasglMmas TOKAa KOPOTKOILO 3aMBIKaHUA
CHUHXPOHHOW MamuHb (AmnepuoamueckKkas cocTaBisfomas TOKa KOPOTKOTO
3aMBIKaHU ) — COCTAaBISIONIAs TOKa KOPOTKOTO 3aMbIKaHUsI OOMOTKH SIKOPS. CHHXPOHHOW MAaIlIMHBI,
00ycIIOB/ICHHAs! HAIMYHEM WHAYKTHBHOCTEH OOMOTOK.

[TlepeXoaHBIH TOK KOPOTKOTO 3aMBIKaAaHUSA CHHXpPOHHOW MamuHH (Ilep-
€XOXHBIH TOK KOPOTKOTO 3aMBIKaHHS) — MEPUOIANIECKHA TOK KOPOTKOTO 3aMBIKAaHUS
OOMOTKH SIKOpSI CHHXPOHHOW MaIllMHBI, PaBHBII CyMMe €r0 yCTaHOBHBILEIOCS 3HAYEHUS M MEePEXOTHOM
COCTABJISIIONICH, OOYCIIOBIICHHOW PEaKTUBHBIM JICWCTBUEM OOMOTKH BO30YXKICHUS.

CBepxnmepeXxogHBIH TOK KOPOTKOTO 3aMBIKaHUA CHHXPOHHOHN MalIUHBI
(CBepxXxmepexXOAHBIM TOK KOPOTKOTO 3aMBIKaHHUS) — IEPHUOANYECKUN TOK KOPOTKOIO
3aMbIKaHUsI OOMOTKH SIKOPSI CHHXPOHHOM MaIlTFHbI, PABHBIN CyMM€ TIEPEX0THOTO TOKA W CBEPXIEPEXOTHOMN
COCTABJISIONIEH, O0YyCIIOBIEHHONW PEaKTUBHBIM JEHCTBUEM YCIOKOUTEIHHBIX KOHTYPOB.

ITocTosHHAas BpEeMEHHU aNEpPHUOAUUYECKOHW COCTABIAKWIIEHN CUHXPOHHOH
MamuHb (IlocToOSHHAas BpeMEeHHU alepHOANYECKONW COCTAaBASIO NI € ) — 3JIEKTPO-
MarHuTHas MOCTOSIHHAs BPEMEHH, olpefeisieMas CPeOHUM apu(PMETHYECKHM 3HAYeHHEM I1apaMeTpOB
O0OMOTKH SKOpSI CHHXPOHHOW MAaIIWHBI 110 MPOJOJBHON M TMOMEPeyHONH OCAM €€ MarHUTHOH CHUCTEMBI C
Y4eTOM PEaKTHBHOTO JAECUCTBUS JIPYTHX OOMOTOK.

IlepexonHasd NOCTOSSHHAS BPEMEHHU CUHXPOHHON MAaIIKMHBE IO IPONONBHON
OCH NpPU KOPOTKO3aMKHYTOH OOMOTKE SKOpPS — D3JICKTPOMAarHUTHas MOCTOSHHAs
BpPEMEHH, OlpeAessieMasi mapaMmeTpaMu 0OMOTKH BO30YKIECHHS C YU€TOM PEaKTUBHOIO JEHCTBHS OOMOTKH
SIKOpA CHHXPOHHON MAaIIuHBI 10 TPOJOIBHON OCH.

IlepexonHasd NOCTOSSHHAs BPEMEHHU CUHXPOHHONW MAaImMUHBl IO NONEPEUYHOH
OCHM TNpPHU KOPOTKO3aMKHYTOH OOMOTKE SKOpPS — DJICKTPOMAarHUTHas MOCTOSHHAs
BpEMEHH, OmpejaensieMas HapaMeTpaMd OOMOTKM BO30YXIEHHS IO IONEPEYHOW OCH, €CIIM TaKoBas
MMEETCS], C yUEeTOM PEaKTHUBHOTO JEHCTBUS OOMOTKHU SIKOPS CHHXPOHHOM MAaIlMHBI 110 HONEPEYHOH OCH.

[TepexonHass TOCTOSSHHAaS BPEMEHU CUHXPOHHOW MAaUIUHBI MO NPOAOJNbHOM
OCH NpHU Pa30MKHYTOH O0OMOTKe SKOpS — DICKTPOMarHWUTHas IOCTOSHHAs BPEMEHH,
ompenenseMas mapaMeTpaMu 0OMOTKH BO30YKIE€HHS CHHXPOHHOW MAIIMHBI 110 MPOIOJIBHOM OCH.

IlepexonHass TOCTOASHHASI BPEMEHNU CHHXPOHHOMN MAaImUHB MO NONEPEUYHOH
OCH TpPHU Pa3oOMKHYTOH OOMOTKEe AKOpPS — DJIEKTPOMAarHWTHas TIOCTOSHHAs BPEMEHH,
onpezenseMas mapaMeTpaMu OOMOTKH BO30YKIE€HUSI CHHXPOHHON MAIIHHBI 10 MOTEPEYHO’ OCH.

CBepxmepexoagHass MOCTOSHHAas BPEMEHH CUHXPOHHOW MAaImIMHB MO HpPO-
JOJBHOW OCH HPH KOPOTKO3aMKHYTOH OOMOTKE SAKOpPS — D3JIEKTPOMarHuTHas
MOCTOSIHHAsE BPEMEHHU, OIpenessieMas MapaMeTpaMu yCIOKOUTENIBHBIX KOHTYPOB IO MPOAOJIBHOM OCH €
Y4eTOM PEaKTHBHOTO JEHCTBHUS OOMOTKH SAKOPS M OOMOTKH BO30YKIIEHUS CHHXPOHHOW MAaIIWHBL.



CBepxmepexoaHasi NIOCTOSIHHAS BPEMEHU CUHXPOHHOW MAaIIMHBI MO NOMNeEp -
€YHON OCH MPH KOPOTKO3AaMKHYTOH OOMOTKE KO DS — 3JIEKTPOMarHUTHas IIOCTOSTHHAS
BpEMEHH, OmpezesseMas napaMeTpamMy YCHOKOWUTEIbHBIX KOHTYPOB MO TIONEPEYHOH OCH € Y4eTOM
PEaKTUBHOTO JCHCTBHSI OOMOTKHM SIKOpST ¥ OOMOTKM BO3OYKICHHS IO IOTEPEYHOW OCH CHHXPOHHOMN
MaIlfHEI.
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