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NMPABUINA KNACCUOUKALIMM U MOCTPOUKU MOPCKMX CYOLOB

MpaBuna knaccugukauum n NOCTPONKN MOPCKUX CyaoB POCCUINCKOro MOPCKOro pernctpa
CcyaoxoAcTBa YTBEpXAeHbl B COOTBETCTBUM C OENCTBYIOLIMM MOMOXEHMEM U BCTynawT
B cuny 1 aHBaps 2021 roga.

HacToqwee usgaHve lNpaBun coctaBneHO Ha ocHoBe u3gaHus 2020 roga ¢ yyeTom
N3MEHeHW 1 OONOSMHEHWI, NOArOTOBIIEHHbIX HENOCPEACTBEHHO K MOMEHTY Nepev3faHus.

B [lNpaBunax yuyTeHbl npouenypHble TpeboBaHUSA, YHUMUUMPOBaHHbIE TpeboBaHus,
YHUUUMPOBaHHbIE UMHTEpnpeTauMm u pekomeHgaumn MexayHapogHom —accoumaumm
knaccudukaumoHHbeix obwects (MAKO) n cooTeeTcTBYlOWME pesontoummn MexgyHapogHon
Mopckon opraHmsaumm (MMO).

lMpaBuna coCcToAT U3 CNeayLMX YacTen:

yacTb | «Knaccudukauusay;

yacTtb Il «Kopnycy;

yacTb Il «YcTponcTea, o6opyaoBaHme u cHabXeHne;

yacTtb IV «OcTON4YMBOCTbY;

yacTtb V «[leneHne Ha OTCEeKn»;

yacTtb VI «[1poTmMBonoxapHas 3awmra;

yacTb VIl «MexaHnyeckue yCTaHOBKNY;

yacTb VIl «Cuctembl 1 TpybonpoBoabI»;

yacTtb IX «MexaHn3mbi»;

yacTb X «KoTnbl, TennoobMeHHble annapaTbl U COCyabl NOA AaBMEHNEMY;

yactb X| «9nekTpuyeckoe obopyagoBaHuey;

yacTtb Xl «XonogunbHble yCTaHOBKNY;

yacTtb Xl «MaTtepunanbi»;

yacTb XIV «Csapkay;

yactb XV «ABTOMaTU3aUnAa»;

yactb XVI «KOHCTpyKUMS M NPOYHOCTb CYAOB W3 MOSIMMEPHbIX KOMMO3ULMNOHHBIX
MaTepuaroBy;

yactb XVII «[JononHuTenbHble 3HaKM CMMBOMA Kracca U CrOBECHbIE XapaKTePUCTUKM,
onpeaensowme KOHCTPYKTUBHbIE MU 3KCNNyaTaumoHHble 0OCOBEHHOCTU CyaHay;

vyactb XVIII «JononHutenbHble TpeboBaHNs K KOHTEMHEPOBO3aM M CyAaMm, NEPEBO3ALLMM
rpysbl npemMmMyLLecTBeHHO B KoHTenHepax» (Part XVIII "Additional Requirements for Structures
of Container Ships and Ships, Dedicated Primarily to Carry their Load in Containers").
Tekct yactu XVIII cootBetctByeT YT MAKO S11A «TpeboBaHnsa Kk NpogosibHOM NPOYHOCTU
KOHTENHepOBO30B» (MIOHb 2015) M S34 «ODyHKUMOHanNbHble TpeboBaHWA K BapuaHTam
Harpy3ku npu MNpoBepKe MPOYHOCTU KOHTEMHEPOBO30OB METOAOM KOHEYHbIX 3f1eMEHTOBY»

(man 2015);
MpunoxeHne «k [paBunam wun PykoBoactBam PoccUMCKOro MOPCKOro perncrpa
cynooxoacTsa "MpouenypHbie TpeboBaHus, YHUpMLMPOBaHHLIE TpeboBaHu4,

YHU(UUUPOBaHHbIE UWHTepnpeTauun wn pekoMeHdauun MexagyHapogHon accoumaumnm
KnaccumkaunoHHbIX obLwecTs".
Yactn | — XVII nsgatotcs B aN1€KTPOHHOM BUOE Ha PYCCKOM M @aHIMMACKOM A3bIKax.
Yacte XVIII v lMpunoxeHue k lNpaBunam u PykoBogctBam PoCCUMACKOrO MOPCKOro
perncrpa CygoxoAcTBa U3aatoTCs B 9NIEKTPOHHOM BMAE TOMBbKO HA aHINIMACKOM A3biKe.

© Poccuncknii Mopckomr perncTp cygoxoactea, 2021
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NEPEYEHb USMEHEHUIA!

(VI3MeHeHVIFI cyry6o pPenakuMOHHOro Xapakrepa B I'Iepel-leHb HE BKJ'II'O‘-Ia}OTCFI)

N3meHsieMble WHbopmauusa no Ne n gata HaTta
NyHKTbI/rnasbl/pasgenol N3MEHEHUAM LMPKYNsipHOro BCTYNIEHUs B
n1McbMa, KOTOPbIM cuny
BHeCeHbI
N3MeHeHus
Tabnvua 2.1.1.1 YTO4HeHbl TpeboBaHus 315-05-14944 01.02.2021
K HOMWHanNbHbIM pabdoynm 0T 29.12.2020
Temnepartypam ans
3IEKTPUYECKOro
obopynoBaHus
[MyHKT 4.2.2 YTO4YHeHbI TpeboBaHus 315-05-14944 01.02.2021
K 4ONYCTUMbIM oT1 29.12.2020

HanpsaXXeHnAam Ha 3aXnmax
MCTOYHNKOB SJ'IeKTpI/I‘-IeCKOIZ
QHEepPrmm NOCToOAHHOIo TOKa

MyHkT 4.3.1.6 [MyHKT WUCKNIOYeEH; 315-23-1511y 01.04.2021
HyMepauns CyLLEeCTBYHOLLNX o1 01.03.2021
nyHkToB 4.3.1.7 — 4.3.1.22

M3MEHeHa

Ha 4.3.1.6 —4.3.1.21
COOTBETCTBEHHO

MyHKT 4.3.1 YTO4YHeHbl TpeboBaHus 315-23-1511y 01.04.2021
K NMUTaHUIO rMpokomMnaca; oT 01.03.2021
YTOYHEHbI CChIITKN

[MyHKT 4.3.2 YTo4YHeHa ccblifika 315-23-15114 01.04.2021

o7 01.03.2021

MyHKT 6.4.1 YTO4YHEHbI TpeboBaHus 315-05-1494y 01.02.2021
K BbIKINto4aTensiM B Lensax oT 29.12.2020
OCBELLIEHUS

MyHkT 7.7.1.4 YTO4YHeHbI TpeboBaHus 315-23-15124 01.07.2021
K curHanusauum ot 01.03.2021

MWUHUMAIbHOrO YPOBHSA
paboyen XXUAKOCTU nnu
MWHUMAaIbHOro
OaBneHus rasa

B rMApPOaKkKymynsaTopax
BOOOHENPOHNLAEMbIX
OBepei C yyeToM

YN MAKO SC156
(Rev.2 Jan 2021)

1 N3meHeHns1 1 OONONHEHUS, BHECEHHbIE npun nepensgaHnm nnn nyTtem BbilMyCKa HOBbIX Bepcmﬁ Ha
OCHOBaHMN LUPKYNAPHbLIX MUCEM UK N3MEHEHNI penakumMoHHOro Xxapakrepa.
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N3meHaemble MHdopmauus no Ne n paTa HaTa
NyHKTbl/rNasbl/pasgensbl N3MEHEHUSIM LMPKYNsIpHOro BCTYMNSEHUS B
nucbma, KOTOpbIM cuny
BHECEHDbI
N3MEHeHUst
MyHkT 7.7.1.5 YTO4YHeHbI TpeboBaHus 315-23-15124 01.07.2021
K cUurHanusauum ot 01.03.2021
O HENCMNpPaBHOCTH
OCHOBHOIO UCTOYHMKA
NUTaHUS NHOMKaLMN
O COCTOSAHUU
BOOOHENPOHNLAEMbIX
OBepei ¢ yyeToM
YN MAKO SC156
(Rev.2 Jan 2021)
MyHkT 18.3.4.5 YTO4YHeHbI TpeboBaHus 315-05-1458y 01.01.2021
K audbdepeHumnanbHomn o1 06.11.2020
3aLmTe ANEKTPUIECKNX
aBuratenemn Ha
HanpskeHue Bbiwe 1000 B
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1 OBLUME NONOXEHUA

1.1 OBJIACTb PACIMPOCTPAHEHUA

1.1.1 TpeboBaHus HacTosiLen YacTuy [MpaBun pacnpocTPaHATCS Ha ANeKTpuYeckue
YCTaHOBKM Cy[0B, NoAnexalunx oceBmaeTenbCTBOBaHNIO Pernctpom, a Takke Ha oTaenbHble
BUAbI MeKTpruyeckoro obopyaosaHnsi B cootBeTcTBumM € 1.3.

1.1.2 CootBeTcTBytowme TpeboBaHMa HacToswen Yactu lNMpaBun pekomeHayeTcs
pacnpocTpaHsTb TakKe Ha YCTaHOBMNEHHOE Ha cygax anekTpudeckoe obopyaoBaHue, He
ykasaHHoe B 1.3.2 1 1.3.3.
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1.2 ONPEAENEHUA U NMOACHEHUA

1.2.1 Onpegenenns 1 NOSICHEHMS, OTHOCSALMECS K obLwwen TepmuHonorin MNpaswn,
ykasaHbl B YacTtu | «Knaccudpmkaums».

B HacToswen yacTtu Npaenn NpuHATLI cnegyowme onpegeneHus.

ABapunHOe OCBelLleHNE — OCBElLleHME MNOMELLEHMN WM NPOCTPAHCTB cyaHa
CBeTUIMbHMKaMUK, MOMyYalolWmMMM NUTaHue OT aBapUMHOrO WNU aBapUNHOIO Nepexo4Horo
NCTOYHMKA INEKTPUYECKON SHEPTUN.

ABapuinHbIN MCTOYHUK ONEKTPUYECKOMN 3HEPrMnm —  UCTOYHUK
9NEKTPUYECKON 3JHEprun, npeaHasHavyeHHbI And  NUTaHuA HeoOXOAMMbIX  CyL4OBbIX
notpebuTtenen Npym NCHE3HOBEHUN HANPSHXKEHNSI HA FNaBHOM pacnpenenuTenbHOM LWuTe.

ABapuinHbIN nNnepexogHblh UCTOYHUK INEKTPUYECKOWN IJHeprum —
WUCTOYHMK 3NEKTPUYECKOM JHEeprum, npeaHasHadeHHbIn AN nuTaHus  HeoBXOAMMbIX
notpebutenen C MOMEHTa WCYE3HOBEHMS HanpsbkeHuss Ha wuHax [Pl oo momeHTa
BKIIOMEHMS Ha WnHbl APLL, aBapuiHoro reHepaTopa.

ABapuinHblA pacnpegenUTenbHbln WWUT — pacnpegennTeribHbI  LKT,
KOTOpbI MpedHasHavyeH Ans npueMa 3nekTpUYeckonm 3SHeprum HenocpencTBEHHO OT
aBapuUMHOro MNWU aBapUMHOIO MEPEXOOHOro0 UCTOYHMKA SNEKTPUYECKON SHEPTUM B Cryyae
BbIXO4a M3 CTPOSi OCHOBHOMO WCTOYHWKA JNEKTPUYECKOW 3HEpruv u ee pacnpepeneHus
aBapuiHbIM NoTpebuTensam.

AHTUCTaTnyeckoe 3aszemMneHune —  anekTpuyeckoe coeuHeHue,
obecneynBatoLLee BblpaBHMBaHWe noTeHunanos CTaTU4eCKOoro anekTpuyecTea
KOHCTPYKTUBHbIX Yacten obopygoBaHus M Kopryca CygHa 3a cYeT MX HenocpeacTBEHHOrO
KOHTaKTa unn Yyepes NpoBOAHUKN aHTUCTaTUYECKOrO 3a3eMneHuns.

MpoBOAHMKAMM aHTUCTATUYECKOrO 3a3eMINEeHNs ABNAOTCS:

MeTannmMyeckne nepemblykn, COeduHsIloWMe  noanexaiwee aHTUCTaTudecKomy
3a3emneHunio obopyaoBaHune, akpaHbl kabenewn, Tpybonposoabl 1 T.M. Mexay cobon u/unu c
Kopnycom cygHa nvbo apyrum 3a3emrieHHbIM 060pyaoBaHUEM;

HaHeCeHHble Ha MOBEpPXHOCTN 0BOopyaoBaHWMS CrOW JNEKTPONPOBOASALLNX BeELLECTB:
MeTannusauuu, npoBOASAWMX nflacTMacc, KOMNayHAoB, MacCTUK, aHTUCTaTMYeCKUX
NAaKOKPaCOYHbIX MOKPLITUMA U T.1.

BeszonacHoe HanpdaXeHWe — HanpsXXeHne, He NPeACTaBnsAoLLEee ONAaCHOCTM ANs
nepcoHana. JTO YCNOBME CYMTAETCH BbIMNOMHEHHbIM, €crnvu OBMOTKM TpaHcopmaTopos,
npeobpasoBatenen u Apyrux YCTPOMCTB ANS  MOHWXKEHMA HanpsbKeHust ABNSAOTCS
ANEKTPMYECKM pasgeribHbiIMU U MOHWKEHHOE HanpsiKeHne 3TUX YCTPOWUCTB UM UCTOYHUKOB
3NEKTPUYECKON SHEPTUUN He MpeBbILIaeT:

50 B mexgy nontocamm npy NOCTOSAHHOM TOKE;

50 B mexgy haszamu unm mexay asamm 1 Koprnycom cygHa rnpu nepeMeHHOM TOKe.

BanoreHepaTtopbl — reHepaTopbl, MNPUBOAMMbIE B [EWACTBME OT TNaBHbIX
MEXaHU3MOB 1 NUTaloLLME CY0BYIO 3MEKTPUYECKYHO CETb UINN OTAENbHbIE NOTPEGUTENMN.
FlanbBaHM4yeckas uckpobeszonacHoCTb — coOCTosiHMe o6opyaoBaHUs W

CUCTEM CyAHa, NPY KOTOPOM UCKITHOYAETCS BO3MOXHOCTb BO3HUKHOBEHWS NOXapa Uiv B3pbiBa
OT O9NEeKTPUYECKUX WCKPEHUA Mpu ranbBaHU4YECKOM KOHTakTe cyaHa ¢ 6Geperosbim
COOpYXXEHMeM WNn APYrMM CYAHOM, BbI3BAHHOM 3MEKTPOXMMUYECKUMU  ABMEHUAMU W
OnyXgaLwmMMmn ToKamMmn B OKPY>KatoLLIMX MOPCKOW BOAE U FPYHTE.

(MaBHbLIN pacnpefgenuTenbHbIA WUT — pacnpegenurerbHbIi LWUT, KOTOPbIN
npegHasHavyeH Ons npuemMa 3rekTPUYecKon 3IHeprum HenocpefCTBEHHO OT OCHOBHOMO
NCTOYHMKA INEKTPUYECKON SHEPTUU N pacnpeaeneHns ee cygoBbiM noTpebutensm.

3aszemMneHne — anNeKkTpuyeckoe coeamHeHne 3a3eMIIIEMON YacTu ANEKTPUYECKOro
obopyaoBaHMsi C KOPNYCOM CyaHa.

30Ha 3aWNTbl MOMHME3aWUTHOro ycTpomcTtBa — obnactb, BHYTpu
KOTOPOW NPOCTPaHCTBO CyAHa 3alUMLLEHO OT NPAMbIX y4apOB MOSHUM.
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McTouHMK becnepeboiiHoro nMTaHus (WBM) —  kombUHaUMS
npeobpasoBartenen (BbiNPAMUTENb-UHBEPTOP), NepekntovaTenen (b6amnac) m UCTOYHMKA
HaKOMIEHHOW 3HEPrMM B BUAE aKKyMynATOpHOW GaTapen Ans nogaepXaHus HanpsbkeHus Ha
Harpyske B Cfiydae HeMcrnpaBHOCTU B CETU NUTaHUA.

KomMmneTeHTHada opraHu3aums — opraHusauus, umerLllass COOTBETCTBYIOLLME
3HaAHWUA M ONbIT B KOHKPETHON 06nacTn, JOKYMEHTbI KOTOPOM npusHatroTca Pernctpom.

Kopnyc cyaHa — Bce MeTannuyeckMe 4acTu cCygHa, vMelowue HagexHoe
3MEKTPUYECKOE COEAMHEHME C HapyXHOW MeTannuyeckon obwwmsBkon. [na cygoB cC
TOKOHEMNPOBOASALLMM KOPMYCOM — crieumarnbHbIi MeaHbli NUCT nnolanbio He meHee 0,5 M2 n
TOMWMWHOWN HE MeHee 2 MM, MPUKPENIEHHbIV K HAapPY>KHON OBLUMBKE KOpryca Ha yPOBHE HMXe
BaTepSIMHUN NPU HaUMEHbLUEN OcadKe U MUCMOoNb3yeMbl AN 3a3eMIeHns BCeX YCTPOUCTB,
UMEIOLLMXCA Ha cyaHe.

MonHueynoBuTenb — BepxHAs 4YaCcTb  MOSHME3aLLMTHOrO  YCTPOMCTBA,
npeaHasHavyeHHasa ansg HenocpeacTBEHHOro BOCNPUATUSA aTMOCKEPHbIX pas3psaaos.
HeoTBeTCcTBEHHbBIE YCTPOWCTBA — YCTPOWCTBA, BPEMEHHOE OTKIIOYEHUE

KOTOPbIX HE CHKaeT 6e30nacHOCTb NnaBaHMsA cygHa, 6e30nacHOCTb HAXOAALLMXCA Ha CyaHe
NIOOEN N COXPAHHOCTL rpysa.

OcHOBHasa anekTpocTaHUMA — NOMeELLEHNE, B KOTOPOM PacrnonoXXeH OCHOBHOM
WUCTOYHUK 3NEKTPUYECKON SHEPTUMN.

OcHoBHOM MCTOYHUK 3NEeKTPUYECKOMN 3HEeprnMm —  UCTOYHUK
ANEKTPUYECKON SHEePrnn, NnpegHasHavYeHHbIN 4518 MUTaHna BCeX 3EeKTPUYECKNX YCTPONCTB n
CUCTEM, HeobxoauMbIX ONs NOAAEPKaHUA HOPMaribHOro 3JKCNyaTauuMoHHOrO COCTOSIHUSA
CydHa W HOpMarbHbIX YCrnoBui obutaemocTn Ha HeM, He npuberas npu 3TOM K
NCMonb30BaHWIO aBapUNHOrO NCTOYHMKA SNEKTPUYECKON IHEPTnN.

OTBeTCTBEHHbIE yCTpOWCTBaA — YCTPOWCTBA, HOpMarnbHas paboTa KOTOpbIX
obecneunBaeT 6Ge3onacHOCTb MnaBaHus cyaHa, 6e30nacHOCTb HaxoAsLWMXCA Ha CcygHe
nogen n coxXpaHHOCTb rpy3a; OTBETCTBEHHbIE YCTPONCTBA NoApa3fenstoTcsa Ha yCTponcTea
nepBon N BTOPOWN KaTEropun.

OTBEeTCTBEHHbIE YCTPONCTBA NEPBON KaTeropumm — yCTPONCTBA, KOTOPbIE
OOJDKHbI MOCTOAHHO HAXOANTLCS B paboTaroLeM (BKITIIOYEHHOM) COCTOSIHUN AN obecneyeHuns
OBWXEeHUa n ynpasnsgemMoctu cyaHa. K TakMMm yCTpOMCTBaM OTHOCATCH YCTPOWCTBA,
nepe4vncneHHole B 1.3.2.1.

OTBEeTCTBEHHbIE YCTPOMNCTBA BTOPON KaTeropmm — yCTPONCTBA, KOTOpPbIE
MOTYT HEe HaXOAMTbCSA NMOCTOSIHHO B paboTatoemM COCTosHUN Ans obecneveHns ABUKEHNS U
yrnpaBnsemMoCcTn, HO KoTopble HeobxoauMMmbl Ana obecneveHms GesonacHOCTU cygHa. JOTu
YCTPONCTBA AO0SMKHbI OblTb FOTOBbI K HEMEASIEHHOMY NPUBEAEHUIO UX B Aencteue. K Takum
YCTPONCTBaM OTHOCATCS YCTPOWUCTBA, NepeymcinenHble B 1.3.2.2.

OTBOAAWNNA NPOBOL — MPOBOA, ANEKTPUYECKN COEQUHAIOLLMIN MOMHMEYNOBUTENb
C 3a3eMrieHnem.

CneunanbHble 3NeKTpUYECKNE NOMEWEeHNda — NoMeLEeHMa unm Mecra,
npeAHasHa4YeHHbIe UCKMIOYNTENBHO ANS 3ANeKTpUYecKoro 06opyaoBaHUS 1 JOCTYMHbIE TOMBbKO
ansa obcnyxuBatoLiero nepcoHana.

TpyaHOBOCNNaMEHSAWWMNACA I3NEKTPOU3ONALUNOHHBIN MaTepunan —
mMartepuarn, BblOEPXMBAKOWWN UCMbITaHWS, YyKasaHHble B [lpaBunax TexHUYecKoro
HabnogeHns 3a NOCTPOMKOWN CYAOB U N3rOTOBNEHMEM MaTepuarnos 1 U34envin 4ns cyaos.

OnekTpmyeckasa ycTaHOBKa ManoW MOLWHOCTU — 3neKkTpuyeckas
YyCTaHOBKa CygHa C CyMMapHON MOLLHOCTbI0O MCTOYHMKOB 3MNeKTpuYeckon aHeprim go 50 kBT
(kB-A).

OnekTpocTtaTuyeckas mckpobesaonacHocCTb — cocTodaHne obopyaoBaHus u
CUCTEM CyaHa, NPy KOTOPOM UCKITHOYAETCst BO3MOXHOCTb BO3HUKHOBEHWS MOXapa UIv B3pbiBa
OT pa3psi4oB CTAaTUYECKOrO ANEKTPUYECTBA.
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OnekTpoasHepreTnyeckasas ycTaHoBka (9Q3Y) ¢ wuameHaemon
YaCTOTON OCHOBHOTFO UCTOYHNKA 3NEKTPOSIHeprun — AJY, paccumtaHHasa Ha
BO3MOXHOCTb paboThbl B 3a4aHHOM Anana3oHe YactoT. OnpegeneHue 93Y npuHsatoB 17.2.1
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1.3 OB bEM OCBUAETEIbCTBOBAHUN

1.3.1 O6Lwwue NnonoxeHus.

Ob6wme nonoxeHnsa, OTHOCALIMECS K NOPSAAKY Knaccudukaumm, OCBUAETENbCTBOBAHNSA
npv NOCTPOWKE CyAHa M NpU U3roToBNEeHNN 0bopyaoBaHns, n3noxeHbol B OBLLMX NONOXEHNAX
0 KnaccudukaLMoHHON U MHOM OeATenbHOCTM U B YacTu | «Knaccmndumkaumnsay.

1.3.2 OcBupeTenbLCTBOBaHUE 3N1EKTPUYECKOro o6opyaoBaHuA cyaHa.

OcBugeTenbCTBOBaHMIO Ha CygHe rnogfexaT OCHOBHble W aBapuHble  MCTOYHMKU
SMNEKTPUYECKON SHEpPruM, CUMoBblIE W OCBETUTEMbHbIE TpaHcgopMaTopbl M npeobpasoBaTenu
(MaLwVHHbBIE N CTaTUYECKME), IMAaBHbIE U UHbIE pacnpeaenuTenbHbIe WTbI, KabenbHasi CeTb, a Takke
arneKTpuyeckoe 0bopyaoBaHMe, CUCTEMbI U YCTPOWUCTBA, nepeyncnenHble B 1.3.2.1 — 1.3.2.4.

1.3.2.1 OTBeTCTBEHHbIE YCTPONCTBA NEPBOM KATErOPUK:

.1 pyneBsble YCTPOMWCTBA,;

.2 HacoCbl rMapaBrMYEeCcKUX CUCTEM BUHTOB PErynnpyemoro Lara;

.3 BEHTUNATOPbl NPOAYBOYHOrO BO3Ayxa, TONMMBOMNOAKauYMBatoLLmne HacoChbl, HacoChl
oxnaxaeHus OPCyHOK, HacoCbl CMa304HOrO Macra M HacoCbl Oxnaxgarwowen Boabl And
rnaBHbIX U BCMIOMOraTenbHbIX ABUratenen n TypomH, Heob6xoauMbIX ANs OBUKEHUS;

4 BEHTUNATOpbI NPVHYANTENBbHOWN BEHTMNALUN, nuTaTernbHble HacocChbl,
LUMPKYNALMOHHbIE BOASIHbIE HACOChl, BaKyyMHbIE€ HACOChl 1 HACOChI A5 OTKAYKM KOHAEeHcaTa
AN NapoBbIX YCTAHOBOK Ha NapoTypOUHHBIX Cyaax, a Takke AN BCnoMoraTesbHbIX KOTOB
Ha cygax, rae nap npuMmeHsieTcs ana obopyaoBaHusi, obecneyvmBaroLero OTBETCTBEHHbIE
YCTPOWMCTBA NEPBON KaTeropum;

.5 TOMOYHble YCTPOMCTBA IMaBHbIX KOT/IOB MApPOBbIX YCTAHOBOK Ha MapOTYpPOMHHbIX
cydax, a Takke BCnoMoraTenbHbiX KOTNOB, rAe nap npuMmeHsieTcs ans obopygoBaHus,
obecneyrBatoLLLEero OTBETCTBEHHbIE YCTPONCTBA NEPBOW KaTeropuu,;

.6 anektpoobopyaoBaHMe  BUHTOPYNEBbIX  KomnoHok  (BPK)  asumyTanbHoro
(MOBOPOTHOrO) TMMNa C HacocamMu CMa3O4YHOro Macria M Hacocamu OxNnakaarollen BOAbl,
ABNAOLLMXCA €ANHCTBEHHBIM CPEACTBOM NPUBEAEHUS B ABWXKEHNE/yNpaBneHns cyaHa;

.7 anektpoobopyaoBaHue rpebHon anekTpuyeckon yctaHoBkn (IF3Y) n rpebHon Y
asumyTanbHoro (nosopotHoro) tuna (A3MIMOM) ¢ HacocamM CMa3o4HOro Macra, Hacocamum
oxnaxgarowen Boabl U cMcTeMaMy NpUHyaMTENbHOW BEHTUNALMMY;

.8  cneuuanbHble reHepaTopbl ANEKTPUYECKON IHEPIUM U MHbIE UCTOYHUKN NUTaHWUS,
obecneyrBatoLLme yka3aHHOE Bbille 060pyaoBaHue;

.9  rmapaeBnu4yeckne Hacockl, obecneymBaroLLmne ykaszaHHoOe Bbille 06opyaoBaHuE;

.10 obopygoBaHue TOMMMBOMOArOTOBKM U KOHTPOMS BSA3KOCTU (BMCKO3MMETPbI) ANnd
TSKENOoro TonnmBea;

.11 curHanbHO-OTAMYUTENbBHbIE OrHU, HABUraunMoHHOEe 06opya0OBaHME U CUTHANbI;

.12 cucTeMbl/yCTpoNCTBa BHYTPEHHEN CBA3W;

.13 ocBelleHue;

.14 yctpounctBa/cuctembl ynpaeneHud, AMNC wun 3awutel gna  obopynoBaHus
OTBETCTBEHHbIX YCTPOWCTB NEepBON KaTeropuu;

.15 pgpyrme OTBETCTBEHHble YCTPOWCTBA MEpBON KaTeropuu, Heobxogumble Ans
obecnevyeHns HasHa4YeHns cyaHa B COOTBETCTBUM C CUMBOSIOM Kracca.

1.3.2.2 OTBeTCTBEHHbIE YCTPONCTBA BTOPOWN KaTEropum:

.1 Bpawnunu;

.2 HacocCbl Nepekaykn Tonnmea n obopyaoBaHne Ang NoAroTOBKU TOMMMBA;

.3 HacoCbl Mepekaykym CMas3ovyHOro Macna wu obopygoBaHue Ans MNOArOTOBKU
CMas04HOro Macna;

4 nopgorpesaTenu TSHXKeNoro Tonnvea;

.5 Komnpeccopbl NyCKOBOro BO34yXa W ynpaBnsitoLEero BO3ayxa;

.6 nbsnbHble (OCyLUINTENbHBIE), BannacTHble HACOChl U HACOChl KPEHOBOW CUCTEMBI;

7  noXapHble HAacoCbl U Apyrne HacocChl AN nogadn orHeTywallero BeLwecTsa;
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.8 BeHTMRATOpPbI AN MALNHHO-KOTENbHbLIX MOMELLEHNN;

.9  ycTponcTtBa, Heobxoaumble ANA NOAAEPXKaHMSA B3PbIBO- M MNOXAapPOOMaCHbIX
NMOMELLEHMI N NPOCTPaHCTB B 6€30MacHOM COCTOSIHUW, B TOM YMCIE YCTPONCTBA 3a3eMIeHuns
Kopryca cygHa Ha HedTeHanuBHbIX Cydax, MOSHMe3allMTHble YCTPOMCTBa, a TaKke
YCTPOWCTBA, obecneumsatoLme 3NeKTpocTaTUYECKYIo " ranbBaHUYecKyto
nckpobes3onacHoCTb;

.10 cucTembl NOXXapHOW cUrHanuMsauuuy;

.11 anekTpuyeckoe obopyaoBaHue A5 3aKpbITUS BOAOHENPOHNLIAEMbIX ABEPEN;

.12 cneuuanbHble reHepaTopbl ANEKTPUYECKON SHEPTUN U UHbIE UCTOYHUKU MUTaHWUS,
obecneynBaroLme yka3aHHOe Bbille 060pyaoBaHue;

.13 rmgpasnuyeckne Hacocbl, obecneymBaroLLme ykasaHHoe Bbille 060pyaoBaHue;

.14 TyHHenbHble 1 asuMyTarbHble NoApynuBatoLLme YCTPONCTBA;

.15 ycTpouncTBa cUCTEMbI MHEPTHLIX ra30B He(pTEHANUBHbLIX CYJ0B;

.16 yctponcTea/cnctemol ynpasnenus, AlNC u 3awunTbl 4ns rpy30BbIX CUCTEM;

.17 anekTpuyeckne npuMBoAdbl XONOAUMbHbLIX YCTAHOBOK, YKasaHHbiX B 1.1 vactu XiIl
«XonoaunbHble YCTaHOBKUY;

.18 yctponctBa/cuctembl ynpaenenud, AMNC wun 3awutel gnsa  obopygoBaHus
OTBETCTBEHHbIX YCTPONCTB BTOPOWN KaTeropum;

.19 pgpyrme OTBETCTBEHHble YCTPOWCTBA BTOPOW KaTeropuu, Heobxoaumble aAns
obecnevyeHns Ha3Ha4YeHMs cyaHa B COOTBETCTBUM C CUMBOSIOM Knacca.

1.3.2.3 Onektpudeckme yCTPOWCTBA, MpedHas3HaYeHHble Ans  nogaepKaHus
MUHUMAaIbHbIX KOMOPTHBIX YCNOBUIA 0BGMTAaEMOCTU Ha CyAHe ONS 9KUnaxa U Naccaxupos:
YyCTpPOMCTBa ANSA NPUrOTOBEHUS MUY,
ycTponcTea ans oborpesa;
cyfoBasi NPOBM3MOHHAs XONoaurbHasa yCTaHOBKa;
anekTpuyeckoe obopyanoBaHe GbITOBON BEHTUNALNN;

YCTPOWCTBA CUCTEM BOOOCHAOXEHNSA N CaHUTaPHbIX CUCTEM;
crneunanbHble reHepaTopbl WM MHble WCTOMHUKM NUTaHWs, obecnevyvBatolime
yKasaHHoe B1.3.2.3.1 — 1.3.2.3.5 obopynoBaHue.

1.3.2.4 Tlpo4ne anekTpuyeckue ycTpomcTea:

.1 anektpuyeckoe  obopygoBaHMe  TEXHOMOTMYECKMX  MEXaHM3MOB  CYAOB,
ncnonb3yembix Ans nepepaboTkM >KUBbIX PECYpCOB MOPS W He 3aHATbIX WX JIOBOM
(cm. 19.4.4.1);

.2 anekTpuyeckoe 0OOpyAOBaHWE MPOMBICMOBbIX U TEXHOSIOMMYECKUX MEXaHW3MOB
pbl6onoBHbIX cyaos (cm. 19.10.1.1).

1.3.2.5 Onektpudeckoe o0b6OpyaoOBaHME XO3SUCTBEHHOrO M ObITOBOrO HasHa4yeHus,
BKNtovass nepeuncrneHHoe B 1.3.2.4, a Takke obopyaoBaHue, He OTHocdweecd K
OTBETCTBEHHLIM yCTponcTeam nepsown n BTOPOW KaTeropumn, noanexuT
OCBMAETENBCTBOBAHMIO HA CyAHE TOSMbKO B OTHOLLEHWM:

.1 BnngHua paboTbl 3aTOro 06OpyoOBaHMA Ha KavyeCTBO JNEKTPUYECKOW 3IHEprun
Cy[0BOWN aNeKTpocTaHuuu;

.2  BblbOpa TMNOB U ceyeHus kabenem v NPoOBOOOB, @ TAKKe CMOCOOOB NMPOKNaLKW
kabenewn;

.3 CoOnpoTUBNEHNSA N30NALUN, 3a3EeMIEHNS U YCTPONCTB 3aLUThI.

1.3.3 OcBugetenLcTBOBaHUe 3rneKTpuyecKoro obopyanoBaHus npu
M3roTOBIEHUMN.

1.3.3.1 OcBuaeTenbCTBOBaAHUIO NPU M3rOTOBNEHUM nognexar creaylwuve Bugbl
anekTpuyeckoro obopyaooBaHWs, NpegHasHayYeHHOro Ansi  YCTAHOBOK W CUCTEM,
nepevncrneHHoix B 1.3.2:

.1 anekTpudeckue arperaTbl;

.2 3neKkTpudeckue MalluHbI;

.3 TpaHcdopmaTophl;

o wN
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4  pacrnpegenuTeribHble LWUThI,

.5 nynbTbl yNpaBneHUs N KOHTPOIS;

.6 anekTpudeckne mMydTbl U TOPMO3a;

7  nyckoBas, 3allUTHas, perynupoBoYvHas u KoMMyTaLMOHHasa annaparypa;

8 annapaTbl U YCTpPOMCTBaA BHYTPEHHEN CBA3WN N CUrHaNM3auuu,

.9  cunosble cTaTu4eckme npeobpasoBartenu, NoNynpPOBOLHMKOBbLIE YCTAHOBKW;

.10 noporpeBaTenu Tonnuea U mMacna;

11 akkymynaTtopsl,

.12 kabenu n npoBoaa;

.13 cTauunoHapHble AneKTpuYecKne n3amepuTenbHble NPMOOopPBLI;

.14 anekTpuyeckue npubopbl U YCTPOWUCTBA AONA MU3MEPEHUS HEeINEKTPUYECKNX
BENNYNH;

.15 HarpeBaTenbHble 1 OTONUTENbHbIE NPUBOPHI;

.16 ycTaHOBOYHas apmaTtypa;

.17 craumoHapHble CBETUMNBHUKY;

.18 npnbopbl ynpaBneHns n KOHTPONS.

1.3.3.2 Onektpudeckoe obOpyaoBaHNE B3PbIBO3ALLMLLEHHOIO WCMOJTHEHUSI OOSMKHO
nogsepraTbCA OCBUOETENbCTBOBAHUIO B OTHOLLEHUM €ro B3pbIBO3aLLMLLEHHOCTU CO CTOPOHbI
KOMNETEHTHOW opraHmn3aunmn, JOKYMEHTbl KOTOPOW npusHatoTcs Pernctpom, He3aBUMCUMO OT
TOro, NoaBepraeTcsa UnNn HeT gaHHoe obopyaoBaHME OCBMAETENLCTBOBAHMIO, BbITEKAIOLLIEMY
n3 TpeboeaHmnn 1.3.3.1.

1.3.3.3 OO6bem ucnbITaHU SNEKTPUYECKOrO0 0O6OPYAOBaHMST MOCIE U3rOTOBMIEHNSA U
TpeboBaHMA NO WUCNbITAHUAM M3NoXeHbl B [lpaBuMnax TexHW4Yeckoro HabntogeHus 3a
NOCTPONKOWN Cya0OB N N3rOTOBIEHNEM MaTEpPMAsioB U U3genuin onga cyaos.
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1.4 TEXHWYECKASA OOKYMEHTALMUA

141 O6bemM TexHMYecKoW [OOKYMEHTaUMM MO JNeKTpuyYeckoMmy oOOopyaoBaHMto,
npegbaBnaeMbIn Ha paccMoTpeHne PerncTpy no cygHy B Lernom, cogepxutceda B 3.2 yactu |
«Knaccudomkaumnsa».

1.4.2 [o Hayana ocCBMOETENbCTBOBAHUS 3EKTPUYECKOro 00opyaoBaHus npu
N3roToBNEeHNN AofkHa OblTb npeactaBneHa Ha paccmoTpeHue Peructpy cnegytowas
OOKyMEeHTauus:

.1 onucaHune npuHUMNa OENCTBUS N OCHOBHbIE XapaKTEPUCTUKN;

2 cneunukaums (nepeveHb M3genuin), B KOTOPOW YKasaHbl BCE WCMOMb30BaHHbIE
3EMEHTbI, NPUOOPLI U MaTepuarbl C UX TEXHUYECKMMN XapaKTepucTukamu;

.3 yepTex obuiero Buga ¢ paspesamu;

4 npuHUMNUanbHasi CXxema;

5 nporpamma UcnbiTaHui;

.6 pesynbTraTtbl pacyeTa Bana potopa (SKopsi), YEPTEXM Y3NOB KPENneHns Nontcos,
aKTUBHOIO enesa, Konnekropa u T.M., a Takke MEeCT CBapHbIX COEAMHEHUIA KOHCTPYKUMN C
BanomMm — ANs 3MeKTPUYEeCKNX MallMH C HOMUHanbHbIM Tokom 6onee 1000 A;

7 pacyeT LWNH Ha 3NEeKTPOANHAMUYECKYIO N TEPMNYECKYIO CTOMKOCTb K AENCTBUIO TOKA
KOPOTKOrO 3aMblKaHUsi — ONi  pacrnpedenuTenbHbiX LWWTOB, €CNU HOMMHAambHbIA TOK
oTAenbHO paboTalwmx reHepatopoB WM CymMa TOKOB MapannenbHo paboTaroLlmx
reHepatopoB npesbiaet 1000 A;

.8 [OaHHble ONHaAMWYECKOM WS CTaTUYECKOW MOMEXOYCTOMYMBOCTU WMKN YyKasaHue
cnocoba UCnbITaHUS ANIEKTPOMArHUTHOM COBMECTUMOCTH;

.9 yKasaHue KOHKPeTHbIX Mep NoAaBfeHNs MOMEX.

Mpn HeobxoammocTn Pernctp moxeT notpeboBaTb NpeacTaBNeHUs OOMNOSTHUTENbHON
TEXHNYECKOW AOKYMEHTaLMMN, a TakKe AaHHbIE O HAAEXHOCTM.
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2 ObWWHME TPEBOBAHUA

2.1 ycnosus PABOTHI

211 BnusiHne KNnuMaTU4eCKUX yCIOBUNA.

2.1.1.1 B kauyecTtBe HOMMHamNbHbIX pabounx TemnepaTyp OKpyXKatoLero Bosdyxa u
oxnaxgarowen Boabl Ans dNeKTpudeckoro o6opyaoBaHns AOMKHbI MPUMEHATLCS YKa3aHHble
B Tabn. 2.1.1.1.

Taobnwunuya 2.1.1.1

TemnepaTypa OKpyXKaloLLero Bo3gyxa u oxnaxgatowien sogpl, °C
Ne MecTo pacnonoxeHus HeorpaHuyeHHbI paioH lMnaBaHWe BHe Tponuyeckomn
n/n obopynoBaHus nnasaHug 30HbI
Bosayx Bopa Bosagyx Bopa
1 MalurHHbIe 1 cneumanbHble +45 ... +5 +32 +40 ... +5 +25
anekTpuyeckne NoMeLLeHus,
Kamoy3bl
2 OTKpbITble Nany6bl +45 ... -25 - +40..-25 -
3 Jpyrue nomelexuns +40 ... +5 - +40 ... +5 -

MpumeyvyaHne. ONEKTPOHHblIE 3MeMeHTbl UM YCTPOWCTBA, NpedHa3HaueHHble Afs BMOHTUPOBaHWUS B
pacnpefenuTenbHble WKTbl, MyNbTbl U KOXYXM, AOMKHbI HaAeXHO paboTaTb NpyU TeMNepaType OKpyKatoLLen
cpeabl oo 55 °C.

Temnepatypa Ao 70 °C He J0mKHa Bbl3blBaTb NOBPEXAEHU 31EMEHTOB, YCTPOWCTB U CUCTEM.

2.1.1.2 QOnektpunyeckoe oOopygoBaHME [OOMMKHO HadexHO paboTaTb B YCIOBMSIX
OTHOCUTENBLHOWM BRaXHOCTN Bo3ayxa 7513 % npu Temnepatype +45+2 °C vnn 8013 % npwu
Temnepartype +40+2 °C, a Tawke npu OTHOCUTENBbHOM BNaxHoOCTUM Bo3dyxa 9513 % npwu
Temnepartype +2512 °C.

2.1.1.3 Ecnu oanektpnyeckoe o6opyaoBaHMe YCTaAHOBMEHO B  MNOMELLEHUSIX,
o6opyaoBaHHbIX YCTPOMCTBaMM A8 nogaepXaHus 3agaHHOM Temnepartypbl, TO B Ka4yecTBe
HOMWHanNbHOM paboyen TemnepaTypbl OKPYXKaKOLLEro BO3ayxa AN TaKoro 3neKkTpuyYeckoro
o6opyaoBaHNs MOTYT NPUHATBHI MEHbLUNE 3HAYeHUs], YeM 3TO ykasdaHo B 1abn. 2.1.1.1, HO He
Hwxke +35 °C, npu cnegyoLwwmx ycnoBusax:

.1 obopygooBaHve He $£BMASETCA aBapuMWHbIM W PACMOfIOKEHO BHE MaLLMHHbIX
NMOMELLEHUI;

.2 3ajaHHasg Temnepatypa B NOMELLEeHUN NOAAEPKMBAETCS, MO KpanHen mepe, AByMS
XONOAWMbHBIMWU YCTAaHOBKaMM Tak, YTO NPU BbIXOAE U3 CTPOs NoboM M3 HMX, OCTaBLUMECH
obecne4yrBatoT NOAAEPXKaHNE 3a4aHHON TemMnepaTypbl;

.3 obopygoBaHue, ycTaHaBnMBaemoe B TakuMX MOMELLEHUAX, OOMmKHO 6e3onacHo
paboTtaTtb npu Temnepatype +45 °C B TedeHne BpeMeEHU, HeOBX0OMMOro Ansi OOCTMKEHWUS
HOMWHanNbHOM paboyent TemnepaTypbl OKpyxatwowero Bosgyxa. [Mpu 3TOM XonogunbHoe
obopygoBaHve [OIMKHO Bblbupatbca ana paboTbl nNpy TemnepaTtype OKpyXatoLlero
Bosayxa +45 °C;

4 B NOCTy ynpasreHus, rae npegycMoTpeHa MOCTOSIHHAs BaxTa, OOMkKHa ObiTb
npeaycMoTpeHa 3ByKOBasi M CBETOBas CUrHamm3auus O HeWCNpaBHOCTU XONOAWSbHOW
YCTaHOBKMW.

2.1.2 MexaHu4eckne Bo34eNCTBUSA.

2.1.2.1 J3nekTpuyeckoe obopygoBaHue AOMKHO HagexHO paboTtaTb npu Bubpaumsx ¢
yactotamn ot 2 go 80 lu, a umeHHo: npu yYactotax oT 2 go 13,2 Iy ¢ amnnuTygown
nepemerleHnn 1 mm 1 npu yactotax ot 13,2 go 80 'y ¢ yckopeHunem +0,74g.

OnekTpnyeckoe obopyaoBaHMe, YCTAHOBMEHHOE Ha WCTOMHMKax Bubpauuun (ausenmu,
KoMnpeccopbl M T.N.) WAW B PyMNEeNbHOM OTAENEHUW, OOIMKHO HagexHo pabotatb npu
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Bubpaumax ot 2 go 100 Ny, a mmeHHo: npu 4vactotax oT 2 go 25 Ny ¢ amnnuTygon
nepemeLleHns £1,6 MM 1 Npm Yyactotax ot 25 go 100 'y ¢ yckopeHuem +4,0g.

Onektpudeckoe obopydoBaHue AOMKHO HadexHo paboTaTb Takke npu ydapax cC
yckopeHunem 15,09 1 yactote B npegenax ot 40 go 80 yaapoB B MUHYTY.

2.1.2.2 OJnektpunyeckoe obopygoBaHue OOMMKHO 0e30TkasHO paboTtatb npu
ANnTENbHOM KpeHe cyaHa o 15° n auddeperte o 5°, a Takke npn 6opToBON Kavke 0o 22,5°
¢ nepuogom 7 — 9 ¢ n kuneson go 10° oT BepTMKanm.

ABapuinHoe obopyaoBaHWe OOSMKHO, KPOMe TOro, HagexHo paboTtaTb Npu ANUTENbHOM
KpeHe no 22,5°, andpcepeHte go 10°, a Takke NpM OQHOBPEMEHHOM KpeHe 1 auddepeHTe B
yKa3aHHbIX BbllLe npeaenax.

Ha rasoBosax M XxMmMoBO3ax aBapUHbIE UCTOYHWUKU INEKTPUYECKON 3HEPrUn LOSMKHbI
COXpaHATb paboTocnocobHOCTL Npu kKpeHe cyaHa o 30°.

2.1.2.3 Onektpuyeckoe obopyaoBaHMe [OOMKHO obnagatb COOTBETCTBYHOLLEW
MEXaHU4eCKON MPOYHOCTBID W YCTaHaBNUBATbCA B TakOM MecTe, rde HeT OnacHOCTU
MEXaHN4eCKoro noepexaeHust (cMm. Takke 2.7.4).

2.1.3 [onyckaemMble OTKITOHEHUA NnapaMeTpPOB NUTAHUA.
2.1.3.1 Onektpnyeckoe obopyaoBaHMe OOMKHO ObITb TAKOM KOHCTPYKUMK, YTOBLI BO
BCeX cnyyasx, Kpome ykasaHHbix B 10.8.2 n 14.1.4.2 — 14.1.4.3, OHO oOCTaBarnocb

paboToOCNOCOBHBIM MNPU  OTKNOHEHWUSIX HAMpPSXeHUs MUTaHWS WM YacToTbl, YKa3aHHbIX B
Tabn. 2.1.3.1 (cm. Takke 3.1.2.2 n 16.8.3.3).

Tabnunuya 2.1.3.1

OTKMOHEHNE OT HOMMHAIBbHbIX 3HAYEHUI
MapameTpsbl [nutensHoe, % _ KpaTtkoBpemeHHoe

% Bpewms, ¢
HanpsixeHne (nepeMeHHbIN TOK) +6...-10 +20 15
YacToTa (gmanasoH yactot 33Y ¢ 15 +10 5
N3MEHSeMOIN YacTOTOW OCHOBHOIO
WCTOYHMKA 3NEKTPO3HEPruu)
HanpsixeHne (MOCTOSAHHbIN TOK) +10 5 LMKINNYECKne OTKNOHEeHNs

10 nynbcauumu

MpumeyvaHune. MNpy nutaHum OT akKymynsTopHou 6aTapeu:

ONUTENbHOE N3MEHEHME HaNPsPKEHNUsT AOMMKHO HaxoauTbesa B npeaenax ot +30 o —25 % ana o6opyaoBaHus,
NnUTaoLLErocs OT akKyMyrnsaTOpHON 6aTapeu, NoAKMIOYEHHOW K 3apsAHOMY YCTPOMCTBY;

ANUTENbHOE U3MEHEHUE HaMNPsKEHUS JAOIMKHO HaxoauTbesa B npegenax ot +20 no —25 % ans obopynoBaHus,
He NOAKMNKYEHHOro K 6baTapee BO BpeMsi 3apsiaKku.

2.1.3.2 [Ons mexaHn3moB 1 YCTPOWCTB Ha cyax orpaHUYeHHOro panoHa rnnasaHusa R3,
32 WCKMIOYEHMEM MEXaHM3MOB U YCTPOWUCTB OTBETCTBEHHOIO HasHayeHus, fonyckaeTtcd
npUMeEHeHne anekTpuyeckoro obopyaoBaHns  (OBLLENPOMBILINEHHOMO  UCMOSIHEHUS),
4YaCTUYHO COOTBETCTBYHOLLErO YKa3aHHbIM Bbille TpeboBaHUSM.
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2.2 ANEKTPOMAITHATHAA COBMECTUMOCTDb

2.2.1 O6wme TpeboBaHUA.

2.2.1.1 Hacroswue TpeboBaHus pacnpocTpaHalTCs Ha anekTpuyeckoe
obopygoBaHne n obopydoBaHne aBToMaTulauumn gnd obecrneyeHus 3neKTPOMarHUTHOM
COBMECTMMOCTHU Ha BopTy CyaHa.

2.2.1.2 O6opygoBaHne AormkHO 6e30Tka3HO paboTaTb Npu nomexax, MMEeLnX
cnegyoLine napameTpsbl:

.1 noctosaHHoe un nepemeHHoe (50 W) marHUTHOE none — B COOTBETCTBMM C
Tabn. 2.2.1.2.1.
Tabnuuya 2.2.1.2.1
Knacc oBopyaosaHms HanpsikeHHocTb, A/Mm
lMocTosiHHOE none MepemeHHoe none (50 )
1 100 100
2 400 400
3 1000 1000

[onyckaeTcs yctaHoBKa 060pyaoBaHus:

knacca 1 — Ha paccTosiHum 2 M 1 6onee oT MOLLHOMo MCTOYHMKA nons (LUMHONPOBOA,
rpynnoBown TpaHcdopmMartop);

Knacca 2 — Ha pacctosiHun 1 m 1 6onee oT MOLLHOIO UCTOYHMKA MONS;

knacca 3 — 6e3 orpaHn4YeHust paccTossHUs OT NBOro NCTOYHMKA NONS;

.2 rapMOHMYECKNE COCTaBMAOWNE HanpsbkeHMst Mo uensaMm nuTaHuss — B
COOTBETCTBMM C rpadMkoM BbICLUMX TFAPMOHUK CYOOBOW CETU, N300paKeHHbIM Ha puC.
2.2.1.2.2 B norapudmMmn4eckomMm macLutabe;

U,/ U %
10 |
| i\'_‘
I T———
| | | |
N (I I R
! 15 100200 fopadox

2APMOHUYECKOU
COC”IGG,T}IKTR[(’H"

Puc.2.2.1.2.2
"paduk BbICLLUMX rAPMOHUYECKUX COCTaBMNSAOLLMX CYL0BOW CETU

.3 anekTpocTatMyeckue paspagbl — C aMnnnTygomn HanpsbkeHus 8 kB;

4 pagnovacToTHbIE 3rIEKTPOMarHUTHole nons B amanasoHe 80 My — 2 ITy co
cpedHeKkBaapaTNU4ECKMM 3Ha4YEeHMEM HanpsikeHHocTn nons 10 B/m;

.5 HaHOCeKyHOHble MMMYMbCbl HaNPsPKeHUs ¢ amnnuMTygon 2 kB no cunoBon ceTtu
nutaHuna n 1 kKB ansa curHaneHbIX kKabenen n kabenen ynpaeneHnsa onvtenbHocTbio 5/50 Hc;

.6 pagnovacTtoTHblE NOMEXM NO LensaM nNpoBoaAMMOCTU B gvanasoHe 150 kl'y — 80
Ml co cpeaHekBagpaTMyeckum 3HadeHnem HanpsbkeHnst 3 B n 80-npoueHTHON Moaynaumen
Ha vyacTtoTe 1 Kkl'u;

v MUKPOCEKYHAHbIE MMMYNbChbl HANPsSXKeHUs anuTenbHocTbio 1,2/50 MkCc no uenam
nuTaHna ¢ amnnutygon 1 kKB npu nogaye yepes yCTPOMCTBO CBA3M-PA3BA3KN MEXAY KaXaomn
uenbto u kopnycom n 0,5 kKB npu nogave yepes yCTpOMUCTBO CBA3M-Pa3BA3KM Mexay LensMmu.

2.2.1.3 3Ha4yeHMe CyMMapHOro KoadduUMeHTa TapMOHUYECKMX COCTaBMSAOLLMX
KPVBOW HanpshKeHst He JOSMKHO npeBbiwaTb 8 % 1 onpegensaeTcs no opmyne
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Upk 2
K, = (L) -100 %, (2.2.1.3-1)
Up’l

roe Upx — cpepHekBagpaTM4HOE 3HAaYEHWe HanpshKeHUst MOArpynnbl K-0i rapMOHMKK,

k — MOPSAOK rapMOHMKK

_ 2 h=+1 772

Up'k - \/Uk +Zh=_1 UC,k+h’B’ (2.2.1.3'2)
roe U, — cpeaHekBagpaTMyHOE 3HaYEHMEe HanpsKeHus k-0 rapMOHUKY;

U,x — cpeaHeksagpaTUYHOE 3HAYeHWe CrekTpanbHOW COCTaBnAloLEN, HEemnocpeacTBEHHO

npuneratoLien Kk k-on rapmoHuke;
h —  NopsaoK CnekTpanbHOW COCTaBMSoLWEN.

3HaveHne K, pernameHTupyeTca Ans MOMHOCTbO  YKOMMJSIEKTOBAHHOM CydOBOW
3IIEKTPOSHEPreTUHECKON CUCTEMBDI.

[ns uenenm cuctem 3neKTPOABWXKEHUS, HEMOCPEACTBEHHO HE MOAKIMIOYEHHBIX K CETU
obLulecynoBbix noTpebutenen, 3HadeHMe CyMMapHOro KoadpmumeHTa rapMOHUYECKNX
COCTaBNALWMX KPUBON HaANPsKeHns He aomkHo npesbiwatb 10 %.

[onyckaeTcsi Mcnonb3oBaHWe OTAENbHbIX WWH ¢ K, > 8 % [ns nuTaHua MOLUHbIX
WUCTOYHUKOB TapMOHMYECKMX COCTABMNSIOLINX HAMPSHKEHNUS U HEBOCMPUUMYMBOIO K HUM
aneKkTpoobopynoBaHMS MpU YCIIOBUW, YTO YKa3aHHble LUMHbI MOAKITHYATCS K OCHOBHbIM
LUMHaM CeTK Yepes pasBsi3biBaloLLne ycTponcTea (cm. 2.2.2.2).

B cnyyasx npeBbllEeHUS YCTAHOBMIEHHOrO 3HaYeHus KoaduuneHTa rapmMoOHUYECKNX
COCTaBIAIOLLMNX KPUBOW HAMNPSKEHUSA BCe 3neKTpoobopyaoBaHne AOMKHO ObiTb paccynTaHo
Ha TaKoe NpeBbLILEHNE, YTO OOMMKHO ObITb NOATBEPXKAEHO AOKYMEHTANBHO.

2.2.1.4 YpOBHU HanpspkeHus paamonomMex, co3fgaBaeMblX B LeEndxX MuMTaHud, He
OOJDKHbI NPEBbILWATL CreayLWmX 3Ha4eHUIN B YKa3aHHbIX HKE AMana3oHax 4acToT:

ans obopygoBaHud, pasmeLLaemMoro Ha OTKpbITOM nanybe u Xo4oBOM MOCTUKE

10-150 k', — 96-50 gbmkB/M;

150-350 kl'y — 60-50 abmKkB/Mm;

350 kMu—30 MI'y, — 50 abmkB/wm;

ana obopyaoBaHus, pasmeLllaeMoro B MalMHHBLIX U APYrUX 3aKpbITbIX MOMELLEHUAX
cyaHa

10-150 klNy — 120-69 nbmKB/Mm;

150-500 kl'y, — 79 nbmkB/wm;

500 kMu—30 Ml'y, — 73 abmkB/m.

[nsa namepeHns ypoBHsSI HanpsiXKeHUst paanonoMex AOSMKEH NCNONb30BaTbLCA 9KBUBANEHT
CETU N KBA3UMNUKOBbIV N3MEPUTENbHbIN NpUeMHUK. LLinprHa nonockl nponyckaHnst NnpueMHumka
npu M3MepeHusix B YactoTHom auanasoHe oT 10 go 150 kly momkHa Obitb 200 My, a B
yactoTHoM amanasoHe oT 150 kl'y, go 30 My — 9 klw.

2.2.1.5 Ha cypax, ona KOTOpbIX OrpaHMYeHMEe YPOBHS PagvorNoMex OT CUMOBbIX
NonynpoBOAHMKOBLIX MpeobpasoBaTenen B COOTBETCTBMM C TpeboBanmammn 2.2.1.4 He
npeacTaBnsieTcd BO3MOXHbIM, CE€Tb MNUTAHUS CPeacTB aBToMatv3aumu, paguo- U
HaBUraLUMOHHOIo obopynoBaHusa OOImMKHa nMeTb ranbBaHMYeCcKyto pa3Bsi3Ky,
obecneumBatoLyto 3atyxaHue He meHee 40 ab B ananasoHe yactot 0,01 — 30 M, ¢ ceTbto
NUTaHUA 3TUX NpeobpasoBaTenen.

Kabenun nutaHnsa obopyaoBaHUs ¢ ypoBHAMM paganonoMex, NpeBbllatowLMMm yka3aHHbIe
B 2.2.1.4, OMKHbI NPOKIaAbliBaTbCA HAa pacCcTosaHUN He MeHee 0,2 M OT kabenen Apyrux rpynn
obopyaoBaHusa Npu ANnHE COBMECTHOW npoknaaku 6onee 1 m (cm. 2.2.2.8).
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2.2.1.6  YpOBHU CO30aBaEMOro 3fIEKTPOMarHMTHOro Nons pagnonoMex Ha pPaccToAHNN
3 M oT obopynoBaHMA He OOIMKHbI MPeBbIlaTh CReaylLWmnX 3HaYeHUA B YKa3aHHbIX HUXKe
JnanasoHax 4acToT:

ansa obopygoBaHus, pasMeLlaemMoro Ha OTKpbITon nanybe n XxogoBOM MOCTUKE

150-300 kl'y — 80-52 anbmKB/Mm;

300 kMu—30 Ml'y, — 52—-34 nbmkB/w;

30-2000 MI'y — 54 abwmkB/m, 3a uncknoveHnem auanasoHa 156 — 165 MIy, roe oH
yCTaHaBnmBaeTcs paBHbIM 24 oEMKB/v;

ans obopyaoBaHUs, pasmeLLaeMoro B MalWHHbLIX U APYrUX 3aKpbITbIX MOMELLEHUAX
cyaHa

150 kl'y, — 30 MMy, — 80 — 50 abmkB/M™;

30 -100 My, — 60 — 54 pbmkB/Mm;

100-2000 MI'y — 54 pbwmkB/m, 3a ncknioveHnem ananasoHa 156 — 165 Mlu, roe oH
yCTaHaBnmBaeTcs paBHbIM 24 oEMKB/m.

[na namepeHuin OOrmKeH UCMONb30BaTbCA KBA3UMUKOBLIN U3MEPUTESbHBIN MPUEMHMUK.
LLinpnHa nonockbl nponyckaHusi NpueMHuka B AmanadoHe 4actoT oT 150 kl'y go 30 Mly un
oT 156 pgo 165 MIy gomkHa ObiTb 9 kU, a B AnanasoHe yacTtoT ot 30 go 156 Mly u
or 165 My go 1 IMu, — 120 «lu.

2.2.2 Mepbl o6ecneyeHuns INEKTPOMarHUTHOM COBMECTUMOCTM.

2.2.2.1 [Ona 3awutbl pagnoobopynoBaHWst OT 3MEKTPOMAarHWTHbIX MoMex cregyet
yunTbiBaTb TpeboBaHus, cogepxawmecs B yactn IV «PagnoobopygosaHue» [Mpasun no
000pyaoBaHNIO MOPCKMX CYO0B.

2.2.2.2 [nsa pasgeneHns cyaoBOW CeTVM NUTaHUSA crneayeT NPUMEHSTb BpallaloLmecs
npeobpasoBarenu, cneynanbHble TpaHcopMaTopbl U PUNBTPbI.

2.2.2.3 OkpaH nnn MeTannn4eckyto OpOHIO CUIOBbLIX kabenewn criegyeT COeanHsITb C
MeTanImM4eckMm Kopnycom COOTBETCTBYHOLLLEro 060pyA0BaHUA U 3a3eMNATb Kak MOXHO Yalle,
Kak MUMHUMYM, Ha Ka)KOOM KOHLIE.

2.2.2.4  JkpaHbl cUrHanbHbIX kabenen cnenyeT 3a3eMnaTb B OAHOWM TOYKE Ha CTOPOHE
6noka 06paboTkM nepBMYHOro curHana. lpu aToM kKabenb [OMKEH MMETb BHELLHIOH
N30STMPYIOLLLYHO 0DOMOUKY.

2.2.25 [omkHa cobnogaTbCA HEMNPEPLIBHOCTb 3KPAHUPOBAHUS, ANSA YEro 3KpaHbl
kabenewn cnegyeT CoOeanHATbL C Koprnycamu 06opyaoBaHus, B KabenbHbIX OTBETBUTENbHbIX U
pacnpegenutenbHbIX AlLMKax, B npoxodax kabenen yepes nepebopku.

2.2.2.6 3aszemneHue, BbINOMIHEHHOE C Lefbl 3alWuTbl OT NMOMEX, AOIMKHO UMEeTb
anekTpudeckoe conpotuerieHne He 6Gonee 0,02 Om, MUHMMAaNbHO BO3MOXHYK OJIMHY,
BMOPALIMOHHYIO N KOPPO3MOHHYHO YCTOMYMBOCTL, LOCTYMHOCTb ANS MPOBEPKMN.

2.2.2.7 OKkpaHbl kKabenem He [JOMKHbI MCNONb30BaTbCA B KadecTBe 0BpaTHOro
nposoja.

2.2.2.8 CypoBble kabenu genstcs no Tuny nepegaBaeMblX CUrHANOB Ha rpynnbi:

.1 KoakcuanbHble kabenu pagnonpueMHbIX YCTPOMCTB U BUAEOCUTHANOB C YPOBHEM
curHanos 0,1 mkB — 500 mB;

.2 9KpaHMpOBaHHblE WNWN KoakcuarnbHble kabenu c aHanoroBbiMM M LUPOBBIMK
curHanamu ¢ yposHem curHanos 0,1 — 115 B;

.3 9KpaHuMpoBaHHble Kabenn yCTPOMCTB TenedoHUM W  pagnoTpaHChsaLMK,
ynpaBneHnsa n curHanusawuum ¢ yposHem curHanos 0,1 — 115 B;

.4 HeaKpaHMpOBaHHbIE W PACMOSIOXKEHHbIE HWke nanybbl, 3KpaHMPOBaHHbIE W
pacnonoxeHHble Hag nanybown kabenu CUNOBOWM CETU U CETU OCBELLEHUA C YPOBHEM
curHanos 10 — 1000 B;

.5 KoakcuanbHble MM 3KPaHUPOBaHHble  kabenu  nepejawowwmx  aHTEHH
paguonepegartyuka, paguoriokalMOHHON CTaHLMM, 3X0NnoTa U CUMOBbIX MNOMYNPOBOAHUKOBBLIX
npeobpasosarenen ¢ ypoBHem curHanos 10 — 1000 B.
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2.2.2.9 Kabenu ogHow rpynnbl MOryT NpoKnagbiBaTtbCA B OOHON Tpacce, ecnu pasHuua
YPOBHEW NepefaBaeMblX CUrHanNoB He BnvsieT Ha paboTy o6opyaoBaHUs, YyBCTBUTENBHOTO K
nomexam. Kabenu (Tpacchl) pasHbix rpynn Nnpu gnvHe napannenbHon npoknagkm 6onee 1 m
OOIMKHbI ObITh yaaneHsl Apyr oT Apyra He MeHee YyeM Ha 0,1 M, a ux nepeceyeHne JOIMKHO
BbINONHATLCA nog npsmbiM - yrinom. Kabenu pagvonokaumoHHOW CTaHUuMM M 3XOSOTOB,
yKasaHHble B 2.2.2.8.5, A0MKHbI MPOKaabiBaTbCA B ABONHOM 3KpaHe Uin, Npu KoakcmansHOM
NCMNOMHEHWW, BHYTPU MeTannmyeckon Tpybbl. BHeLWHWI 3KpaH AOoMmKeH 3a3eMnsaTbCa BMecTe
C OCHOBHbIM 3KpaHOM kabens.

2.2.2.10 [lpm ycTaHOBKe anekTpuyeckoro obopyaoBaHmsa n npoknagke kabenen s6nunsm
MarHuUTHbIX KOMMacoB, a Takke [Ang 3awuTbl OT MOoMexX ApPYroro HaBuUraumoHHOro
obopyooBaHWs  OOMXHbl  yyuTbiBaTbCs  TpeboBaHma 4Yactm V' «HaBuraymoHHoe
o6opynoBaHue» [NpaBun no o6opyaoBaHMIO MOPCKUX CyAO0B M npunoxenun 1 n 2 pasg. 16
PykoBoacTtBa no TexHM4eckoMmy HabniogeHno 3a NOCTPOMKON CyA0B.

2.2.2.11 Ha Bcex cygax n3 TOKOHENPOBOAALLMX MaTepuanos, Ha KOTopbIX NMpaBunamu
TpebyeTcsa ycTaHOBKa pagnoobopyaoBaHus, Bce kabenu, pacnonoxeHHble B paguyce 9 m ot
AHTEHH, [OIMKHbl OblTb 3KPAHMPOBAHbI MMM 3alUMLLEHbl OT W3My4YeHUs MNOMeX ApYrnmu
crnocobamu, a Bce 06opyaoBaHne AOMKHO MMETb YCTPOWCTBA 415 NOAABIEHNS pagnuonomex.
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2.3 MATEPUAIbI

231 KoHCTpYyKTMBHbIE MaTepuansbl.

2.3.1.1 KOHCTpYKTMBHble  4acTu anekTpuyeckoro  obopyaoBaHUA  AOSKHbI
N3roTOBNATBCA M3 MaTepuaroB, He coaepxawux acbecT, MpoyvHbIX, MO KpanHen mepe,
TPYLAHOBOCMIAMEHSIIOLNXCA, YCTOMUYMBLIX K BO3AENCTBMIO MOPCKOM aTMocepbl U napos
Macna v Tonnuea Unn SOSMKHbI ObITb HAAEXKHO 3aLUMLLEHbI OT BO3AENCTBUSA 3TUX (DAKTOPOB.
[na obopynoBaHWs, YCTAHOBMEHHOrO WNW MpefHasHayYeHHoOro AnA WUCMNofb30BaHWUS BO
B3pbIBOOMNACHbLIX NMOMELLEHUSX U MNPOCTPaAHCTBaX, KOHCTPYKTUBHbIE YacTU 3NEeKTPU4ecKoro
obopynoBaHus OOJTKHbI N3roToBNATLCH n3 MaTtepuarnos, obecneynBatoLLmX
3NEKTPOCTAaTUYECKYHO M ranbBaHNYECKY0 MCKPOHE30nacHOCTb.

2.3.1.2 BuHTbI, ravku, netnu n nogobHble geTtanu, npegHasHadYeHHble O4N1s KpenneHus
3aKpbITU  3NEKTPUYECKOro 00OpPYAOBaHMsl, YCTAHOBMEHHOrO Ha OTKPbITOM nanybe u B
NOMELLEHUAX C NOBbLILLEHHON BAAXHOCTbI0, AOMKHbI N3rOTOBASATLCS U3 KOPPO3IUOHHO-CTONKNX
MaTepuanos W/unn nMeTb HageXHOe aHTUKOPPO3NOHHOE MOKPbITUE.

2.3.1.3 Bce TOKOBEaYLLME HACTN INEKTPUYECKNX YCTPONCTB OOMMKHbI N3rOTOBMIATLCS U3
Menu, MeaHbIX CNnaBoB UK ApYrMx MaTepmanos, 06nagalowmx paBHOLEHHbIMY CBOMCTBAMM,
3a UCKNIOYEHNeM:

.1 3reMeHTOB peocTaToB, KOTOPbIE€ JOITKHbI U3rOTOBIATLCA U3 MEXaHUYECKM MPOYHbIX
MatepuanoB C BbICOKAM YyAeSibHbIM  COMPOTUBIIEHNEM, BbIAEPXKUBAIOLLMX  BbICOKYHO
Temneparypy;

.2 KOpPOTKO3aMKHYTbIX OOMOTOK POTOPOB aCUMHXPOHHbLIX M CUHXPOHHbIX ABUratenemu,
KOoTopble OOMyCcKaeTCA U3roToBMATb U3 antoMUHUA UMW ero ChnaBoOB, CTOMKUX K MOPCKAM
YCOBUAM;

.3 YronbHbIX LWETOK, MeTannokepammyecknx KOHTaKkToB 1 APpYrMx nogobHbIX YacTen,
Korga aTto obycnoBreHo TpebyeMbiM1 CBONCTBaAMM;

4 3nemMeHTOB anekTpuyeckoro obopyaoBaHWsi,  KOTOpble  HEemnocpeacTBEHHO
NpucoeamHeHbl K KOpnycy CyAHa, MCNONb30BaHHOMY B KayecTBe OOpaTHOro nposoga npwu
OOHOMNPOBOAHOWN CUCTEME;

.5 anomMuHueBbIX 0OMOTOK BbICOKOBOSIbTHLIX TpaHcdopMaTopoB cornacHo 18.4.1.6.

2.3.2 MN3onsaunoHHbIe MaTepuranbl.

2.3.2.1 V30nsumoHHble MaTepuanbl 4YacTen, HaxoOsLMXCHA NoL HanpsKeHWeM, He
OOMMKHbI cogepxaTb acbect M [OmkHbI 0bnagaTtb COOTBETCTBYHOLLEN AMINEKTPUYECKON
NPOYHOCTbIO, OblTb YCTONYMBLIMU NPOTUB NOSIBNIEHUSA TOKOB YTEYKW MO NOBEPXHOCTU, BNaro-
N MacnoCTOMKMMM N JOCTATOMHO NPOYHBIMW UNN SOMXKHbI OblTb COOTBETCTBYOLLMM 06pa3om
3aLlMLEHbI.

TemnepaTtypa Harpesa TOKOBEOYLLMX YacTeN N MECT UX COEOUHEHUS NMPU HOMUHAMBHON
Harpyske He [OfbKHa MpeBbiwaTh AOMYCTUMOW TemnepaTypbl HarpeBa W30MSLUOHHbLIX
mMaTtepuarnos.

2.3.2.2 [Ons oxnaxgeHust HEN30NMPOBaHHbLIX YacTeN ANeKTpU4eckoro obopyaoBaHus
OONyCKaeTCHa NpMMEHeHNe HEBOCMNAMEHSOLLNXCH XKNOKOCTEN.

2.3.2.3 [Ons wusonsumm OOMOTOK MalUWMH, annapaTtoB W OpYrnX OTBETCTBEHHbIX
YCTPOWUCTB  OOMKHbl NPUMEHATLCA  U3O0MNAUUOHHBIE MaTepuansl B COOTBETCTBUM C
COrnacoBaHHbIMU CTaHZapTamu.

PekomeHgyeTcsa npuMeHeHne U3onsumMOHHbLIX MaTepmnanos He HXKe knacca E.

2.3.2.4 TllpoBoga, wucnornb3dyemble Afs BHYTPEHHUX COEAUHEHUA 9neKTPUYEeCKUX
YCTPOWCTB, [OOSDKHbI  MMETb  U30MNAUMI0, W3rOTOBIIEHHYK, MO KpamHenm wmepe, U3
TPYLAHOBOCMIaMEHSIOLWLNXCA MaTepManos, a y annapaTtoB C MOBbILLEHHbIM HAarpeBoM, a Takke
yKasaHHbIX B pa3a. 15, — 13 Heropounx matepmanos.

2.3.2.5 W3onduunoHHble mMaTepuanbl, NPUMEHSIEMbIE ANA U3rOTOBIEHUS Kabenen, —
cMm. 16.3.
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2.4 KOHCTPYKTUBHbIE TPEBOBAHUA U CTENEHb 3ALLUUTbI AJIEKTPUYHECKOIO
OBOPYOBAHUA

2.4.1 O6wme TpeboBaHUA.

2411 Mactu, Tpebyrowme 3ameHbl BO BpemMsl 3IKCnyataumm, OOSKHbl JIEerko
OeMOHTMPOBAaTLCS.

2.4.1.2 [lpn NpMEHEHMN BUHTOBLIX KPENIEHUIN AOMKHbI ObITb NPeayCMOTPEHbI MEpb,
NCKNIoYaLmne camMoOTBUHYMBAHME BUHTOB W raek, a B MecTax, TpebylLlmx 4acTtoro
OeMOHTaxa U OTKpPbIBaHUA, — yTepto UX.

2.4.1.3  YnnoTHUTENbHbIE NPOKNAaAKN YacTen anekTpu4eckoro obopyaoBaHus (4BepeL,
KpbILLEK, CMOTPOBbIX OTBEPCTUN, CanbHMKOB W T. TM.) [JOMKHbI obecneunBaTb
COOTBETCTBYIOLLYIO CTEMEHb 3alLUThI B YCINOBUAX SKCMNyaTaLuu.

YNNoTHEHMS JOIMKHbI ObITb MPUKPENNEHbI K KOXYXY UMW KPbILLKE.

24.1.4 Ecnm  KOXyxu, LWATKNW W  KPbIWKN  3NEKTpUYeckoro  obopyaoBaHus,
pacrnonoXeHHOro B MecTax, AOCTYIMHbIX HeCNeumanM3MpoBaHHOMY NepcoHany, NpenaTcTByOT
OOCTYNy K YacTsM, Haxo4daLWwmMMca No HanpsikeHeM, TO OHW OOJTDKHbI OTKPbIBATLCS TOSbKO C
NOMOLLILI0 UHCTPYMEHTOB.

2.4.1.5 QOnektpnyeckoe obopygoBaHmne, B KOTOPOM MOXET MPOUCXOANTb 06pasoBaHue
KOHAeHcaTa, AOMMKHO cHabxaTbCsa yCTponcTBamun Ang oteoga Boabl. BHyTpu obopygoBaHus
OOMMKHbI ObITb NpPeaycMOTpeHbl KaHarbl, obecneumBaroline OTBOA KOHAEHcaTa Co BCeX
yacten obopygoBaHus. OGMOTKM U YacTu Nog HanpsXKeHMeM OO0SKHbI OblTb pacnonoXeHbl
UNU 3almLLeHbl TakmMm obpa3om, 4Tobbl OHM He noaBepranucb BO3AEWCTBUIO KOHOEHcaTa,
KOTOPbIA MOXET CKannmeaTbCsa BHYTpU 06opynoBaHuUS.

2.4.1.6 Jnektpuyeckoe obopynoBaHve c NPUHYOUTENBHON BEHTUNALUNEN,
npegHasHa4YeHHoe AN YCTAHOBKM B HWXHUX YacTAX BraXHbIX NOMELLEHUN, AOMKHO UMeTb
Takyl0 CUCTEMY BEHTMNAUMM, 4YTOObI nonagaHve BRarM W MacrnsHbiX NapoB BHYTPb
o6opynoBaHust BbINO0 MUHUMATbHBIM.

2.4.1.7 Ecnu B nynbTe unu wute ynpaBneHns NpMMeHEHbl N3MepUTENbHbIE NPUBopbI
C NOABOAOM K HUM Macrna, napa wnu BoAbl, AOMKHbl OblTb MPUHATBI Mepbl, UCKMYatoLwme
BO3MOXHOCTb MonagaHus 3TMX KOMMOHEHTOB Ha 4acTu, HaxodslmMecs nod HanpsKeHuew,
npu nospexgeHun npubopos nnu TpydonpoBoLoB.

2.4.2 M30onsunOHHbIe pacCTOSAHUA.

PacctoaHnsa mexay u4actamn, HaxoOdaWwuMUCA o4 HarnpsikeHUem C  pasHbIMU
noTeHumnanamu, UM Mexay 4yactaMm, HaxoOsaWmMMUCA Mo HarnpsHkKeHneMm, N 3a3eMIieHHbIMU
MeTannuU4yeckumMm YacTaMuv WNU HapyXHbIM KOXYXOM MO BO34yXy U MO MNOBEPXHOCTU
N30NALUMOHHOIO MaTepuana, A0SKHbl COOTBETCTBOBATbL PabovmMM HanpsXKeHUsIM 1 yCIIOBUSIM
paboTbl YCTPONCTBA C Y4E€TOM CBOWCTB MPUMEHEHHbIX U30SIALMOHHBLIX MaTepmnanos.

243 BHYTpeHHMI MOHTaX.

2.4.3.1 Becb BHYTPEHHWA MOHTaX 3NEKTpudeckoro obopyaoBaHus LOMKEH ObiTb
BbIMOfIHEH MHOrONPOBOMIOYHBIM  NPOBOAOM. MOHTaXHble NpoBoAa AOSMKHbI  MMETb
MapKUPOBKY B COOTBETCTBUMN CO CXEMOW MOAKMIOYEHMS.

2.4.3.2 [Ona BHYTPEHHEro MOHTaxa pacnpegennTeribHblX YCTPOWCTB, MyfbTOB
ynpaBneHnsa 1 Apyrnx ycTpomnCcTB pacnpeneneHus, KOMMyTaumm 1 T. N. JOSMKHbl NPUMEHATHCA
npoBoAa Nnowaabio cevyeHns He MeHee 1 Mv2.

[Onsa cuctem ynpaeneHus, 3awuTbl, M3MEPEHUs MNapamMeTpoB, CUrHanmMsauum wu
BHYTPEHHEN CBA3M [ONycKaeTca [MpUMEHeHWe npoBOAOB MIOWadbl0 CeYeHud He
mMeHee 0,5 mm2.

[lns BNeKTPOHHbLIX U 3NEKTPUYECKNX YCTPOMCTB npeobpasoBaHnsa u nepegayvm crnabbix
CUrHanoB MOTyT NPUMMEHSTLCA NPOBOAA NIoWablo cedeHns He MeHee 0,2 MV,

2.4.3.3 TokoBegyuime 4actm AOMKHblI OblTb 3aKpenneHbl TaK, YTOObl OHWM HE Hecnu
OOMOSTHUTENBbHON MEXaHWYEeCKOW Harpysku; npudem He cregyet MPUMEHSITb  BUHTHI,
BBMHYMBaeMble HeNocpeaCTBEHHO B U3ONALMOHHBLIN MaTepuarn.
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2.4.3.4 KoHUbl MHOrONPOBOSIOYHLIX KW Kabenenm u NPOBOAOB [OOMKHbI ObiTb
o6paboTaHbl B 3aBMCMMOCTM OT TMMNa NPUMEHAEMOro 3aXKuma Unm SOMKHbl UMEeTb KabernbHble
HaKOHEYHMKH.

2.4.3.5 W3sonupoBaHHble MpoBOAA [OSPKHblI YKMagblBaTbCAa W KPEMUTBCA TakuM
obpa3om, 4ToObl CNOCO6 MX KPEMfEeHUd M PacnosfioOKEHUs1 He YMeHbLUan COMNpOTUBIEHUS
N30MAUMM M OHM He noaBepranucb MOBPEXOEHUAM BCreacTBUE INeKTPOoANHAMUYECKUX
yCcunuin, Bubpaunin n COTpSICEHMUIA.

2.4.3.6 [JomkHbl ObiTb NPUHATBHI Mepbl, 4YTOObl TemnepaTtypbl, OONYCTUMbIE O
N30MIMPOBAHHOIO MPOBOAA B HOPMAanbHbIX 3KCMNyaTauMOHHBIX YCIOBUAX WNU 3a BpeMms
OTKIMOYEHNA TOKa KOPOTKOro 3amMblKaHUS, He Obinn NpeBbILEHbI.

2.4.3.7 TlogkniovyeHne MN30MMPOBaHHbIX NMPOBOAOB K KNeMmam WM WWUHaM O0STHKHO
BbINOSIHATLCA TakuM 06pa3om, 4TOObl B HOMUHaNbLHOM paboyeM pexume n3onauusa nposoaa
He nogsepranacb BO3OeNCTBUIO TeMnepaTypbl neperpesa.

24.4 CreneHb 3aWwmTbl ANIEKTPUYECKOro 060pyaoBaHUSA.

2.4.4.1 B 3aBMCUMMOCTM OT MecCTa YCTaHOBKW LOSMKHO MPUMEHATHCS 3SIEKTPUYECKOe
obopynoBaHMe C COOTBETCTBYHOLUUM 3aALLMTHBIM UCMOMHEHNEM UNN AOSMKHbI NPUHMMATbLCSA
apyrme Mepbl Ans 3awmTbl 000pydoBaHWS OT BPeAHbIX BAWSHUI OKpYXXalowewn cpenbl U
3alWnTbl NepcoHana OT NOpPaXKeHUs ANEeKTPUYECKUM TOKOM.

2.4.4.2 MvHMManbHble  CTENeHu  3awuTbl  3NEKTpu4eckoro  0bopyaoBaHMS,
YCTaAHOBJIEHHOrO B MOMELLEHUSAX U NPOCTPAHCTBaX CyAHa, AOMKHbI BblOMpaTbCsl COrnacHo
Tabn. 2.4.4.2.

Tabnunuya 2.4.4.2

HavmeHoBaHWe aneKkTpuyeckoro obopyaoBaHus
ObopynoBaHue cBA3N 1
Pacnpegenuten curHanusaumm,
OneKkTpuyeckue bHbIE LNTbI obopygoBaHue Harpesa-
MecTo pacnonoxeHus ’ TenbHble U
SNEKTPUUECKOTO 0BOPYI0BaHMS MalLLUHBbI, nyckoperynu- aBTOMaTuU3aumu, OTONUTEMb- CeeTunb-
TpaHcdop- pytoLias yCTaHOBOYHas annapa- Hble HUKM
MaTopbl annaparypa, Typa (BbIKMo4aTeny,
npuoéopbl
nyckarenu pO3eTKW, CoeanHNUTENb-
Hble KOPOGKM)
[MomeLueHns n NpocTpaHCcTBa, B Ex - Ex - Ex
KOTOPbIX MOryT 0bpa3oBbiBaTLCA (cm. 2.9, 19.2.4) (cm. 2.9, 19.2.4) (cm. 2.9,
B3pbIBOOMAacHbLIE CMECK Napos, 19.2.4)
rasoB ¥ MbiNv C BO3gyXOM
Cyxue noMeLLeHusi, Cyxme Xurble 1P20 1P20 1P20 P20 IP20
noMeLleHns
Xo[OoBOW MOCTUK, paguopybka 1P22 1P22 1P22 1P22 1P22
CnyxebHble noMeLLeHus, 1P22 1P22 1P22 P22 P22
NMOMELLLEHNS PYNEBO MaLLMWHbI,
oTAeneHne XonoaunbHbIX MaLLnH
(3a ncknroveHnem aMmMmmnayHoro
o6opyaoBaHus), noMeLLeHne
aBapuHOro reHepaTopa, KrnagoBble
o6Lero HasHaveHus. bydeTHble,
NPOBU3NOHHbIE NMOMELLEHNS
MawwHHble | Bblwe HacTuna 1P22 1P22 1P44 1P22 1P22
" Hwxke HacTuna P44 — 1P44 1P44 1P44
KoTenbHble | [ocThl ynpaBneHus P22 1P22 1P22 1P22 1P22
nomelleHns | (cyxue)
3akpbiTble P44 P44 P44 P44 P44
nomeLleHns ans
cenapaTopoB
MNomeLleHns n P44 IP44 IP44 1P44 1P44
npoCTpaHCTBa,
3alyLLeHHbIe
cTaumoHapHom
cucTemom
NoXapoTyLLEHUS
MECTHOrO
npumMeHeHus*
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HavmeHoBaHuWe anekTpuyeckoro o6opyaoBaHus

Ob6opyaoBaHue CBA3N 1

Pacnpepenuten CcUrHanusaumu,
OnekTpuyeckne |  bHblE LWUTbI obopyaoBaHue Harpesa-
Mecto pacrionoxeHus MalLLWHbI nyckoper nv;- aBTOMaTMU3aLMK TENbHLIE VI g o
aneKTpuyeckoro obopyaoBaHuUs ' yeKopery Hu, oTonUTENb-
TpaHcdop- pytoLias yCTaHOBOYHas annapa- Hble HUKN
mMaTopbl annapartypa, Typa (BblKMO4aTenNy,
npunbopsbl
nyckatenu pO3eTku, COeANHUTENb-
Hble KOpPOoOKM)
Oxnaxaaemble NoMeLLeHns, P44 P44 IP55 P44 P44
Kamby3bl, NpaveyHble, BaHHbIE 1
aylieBble
MomeLleHns ans obpaboTkn IP55 IP55 IP55 IP55 IP55
MPOAYKTOB NPOMbICNAZ, TYHHENM
BaJIONPOBOAOB, IPY30BblE TPIOMbI
OTKpbIThlE Nanyobl IP56 IP56 IP56 1P56 1P56

1

cornacoBaHuio ¢ Peructpom, MoxeT 6biTb [JdonyuwieHa Goriee HW3kash CTeMeHb 3alimThbl
COOTBETCTBYIOLMX Mep 3alluTbl 3M1eKTPOOBOPYA0OBaHUA (YCTAHOBKA AOMOMHUTENbHBIX 3aKPbITUA U (OUNBLTPOB MPUTOYHON
BEHTUMSALMM, 3aLUUTHBIX 9KPAHOB U T.1.).

2

Mpu ycTaHoBKe anekTpoobopyaoBaHMs B NpurieratoLLmx 30Hax, He NoABEePKEeHHbIX MPSMOMY BO3AENCTBUIO CUCTEMBI, MO
Mpu  YCIOBWUU MPUHSATUS

[Ins anekTpuyeckoro o6opyaoBaHNs, yCTaHaBNMBAEMOrO B MOMELLEHUSIX Ansi 06paboTkv NpoAyKTOB MpOMbICHa U 1oBa,

pekomMeHayeTCsa AOMOMHUTENbHANA 3alumTa AN BO3MOXHOCTU €70 CaHUTapHO-TUrMeHnYeckor obpaboTkn 3abopTHOW BOSON.
MpumeyaHune. Ecnuobonoyka o6opysoBaHus He obecneunsaeT Tpebyemoii CTeneHu 3awunTbl, CneayeT NPUMEHATb UHbIe
MeToAbl UK MHOE pacnonoxeHne obopyaoBaHus Ans obecneyeHns cteneHn sawmTel, Tpebyemon B Tabnuue.
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2.5 3ALUUTHBIE 3A3EMJIEHUSAA HETOKOBERYLLUUX METANJIMYECKUX YACTEN

MeTtannunyeckne Kopnyca anekTpuyeckoro obopyaoBaHus, paboTtarowero npu
HanpsbkeHun, npesblwatowem 6esonacHoe, n He obnagarowero ABOMHOW WU YCUMEHHON
nsonaumen, AoIMKHbI UMEeTb 3a3eMNALWNN 3aXXUM, 0603HaYEeHHbI CUMBOJIOM 1

B 3aBMCMMOCTM OT Ha3HA4YeHUsA 3JNeKTpuyeckoro obopyaoBaHWs [OIMKHA ObiTb
npegycMoTpeHa BO3MOXHOCTb 3a3eMMNEeHUs BHYTPU UK CHapYyXu Kopnyca.

2.5.1 YacTu, nognexaiime 3aseMsieHmio.

25.1.1 MeTtannmyeckue 4actu anekTpu4eckoro obopyaoBaHunst, K KOTOPbIM BO3MOXHO
NPUKOCHOBEHME BO BPpEMS IKCNyaTaunm 1 KOTopble B Criydae NoBpexaeHus n3onauum mMoryT
oKasaTbCHd Nof HanpshkeHWem (3a WCKNIYEHMEM yKasaHHbIX B 2.5.1.2), AOMKHbI MMETb
HaOEXHbIA 3NEKTPUYECKNA KOHTaKT C 4YacTblo, CHAabXEHHON 3a3eMMsitoWMM 3aKUMOM (CM.
Takke 2.5.3).

2.5.1.2 3awwuTHble 3a3emneHunsa He TpebyroTca Ans creaywmnx BUA0B 000pyaOBaHUS:

.1 anekTpudeckoro obopyaoBaHusi, TMTAEMOro TOKOM ©6e30MacHOro HanpsPKeHUs;

.2 arnekTpudeckoro obopyaoBaHus, UMEOLLEro ABOMHYIO UMM YCUITEHHYIO N30NSALMIO;

3 MeTannmMyecknx Yactell 9nekTpuyeckoro oOOopyaAoBaHUA, 3aKpensieHHbIX B
M30M9UMOHHOM MaTepuane wunn NpoOXOAsAWMX CKBO3b HEro W  M30fIMPOBaHHbIX OT
3a3EeMJIEHHbIX N HAXOASILLMXCS MO HaNpsXKeHNEM YacTen Taknm 06pa3om, YTO B HOPMasbHbIX
paboymx yCrnoBMSIX OHM HE MOTyT OKasaTbCA MNoA HanpsikeHMeM WNn conpukacatbCcs C
3a3eMI1eHHbIMN YacTaMu;

4 KOpNyCcoB NOALUNNHUKOB, N30SIMPOBAHHbLIX C LENb NpeaoTBpaLleHnsa NpoTekaHus
LMPKYNSLUMOHHBIX TOKOB;

5 LlOKOMen NaTpoOHOB M KPENEXHbIX 3N1EMEHTOB NIOMUHECLEHTHBIX flamMn, abaxypoB u
oTpaxaTenen, KoXKyxoB, MPUKPENSIEHHbIX K NaTpoOHaM U CBETUNBbHMKAM, N3roTOBEHHbIM U3
M30M4UMOHHOIo Matepmarna nnu BBUHYEHHbIM B TakOW Matepuarnt;

.6 KpenexHbIX aneMeHToB kabenen;

T OISt OONMHOYHOro noTpebutens ¢ HanpsikeHnem o 250 B, nonyyarowero nutaHue
OT pasgenuTenbHoro TpaHcdopmartopa.

2.5.1.3 OkpaHupyowme obonovkn n metannmyeckas 6poHsa kabenen OOMKHbI ObiTb
3a3eMreHbl.

25.1.4 BtopuyHble 0OOMOTKM BCEX W3MEPUTENbHbLIX TPaHCOPMATOPOB TOKA W
HanNpsPKeHUs OOMKHbI ObITb 3a3eMMEHbI.

2.5.2 3azemneHue antOMUHUEBbIX KOHCTPYKLIMMA Ha CTallbHbIX cyAax.

HapcTtporku u3 cnnaBoB antoMUHUSA, NPUKPENSeHHbIE K CTarlbHOMY KOPMycy CyadHa, HO
M30MNMPOBaHHbIE OT HEro, OOMKHbl 3a3eMNATbCA He MEeHee 4YeM ABYMs chneuunanbHbIMU
NPOBOAHNKAMM, HE BbI3bIBAIOLLUMN SNEKTPONUTUYECKON KOPPO3UN B MECTE X COEANHEHUN C
HaOCTPOMKOM M KoprnycoM. MpoBOAMMOCTL KaXaoro npoBogHMKa OOMKHA OblTb HE MeHee
SKBMBANEHTHONM NPOBOAMMOCTU MeOHOro nposoda cedeHnem 16 mm2. Takue 3asemnsoLine
COeNHEHNA OOMMKHbI YCTaHaBNMBaTbLCA B pasHbIX MECTax MO NepuMeTpy HagCTPOWNKK, ObiTb
OOCTYMHbI ANA OCMOTpa M 3aLMLLEHbl OT MOBPEXAEHNNA.

2.5.3 3asemnsawowme 3aXnumMbl U NPOBOOHUKN.

2.5.3.1 KpenneHve 3a3emnsaooWMX MPOBOOAHWKOB K KOPMyCy cCygHa OOMKHO ObiTb
BbINOMHEHO BGonTamuM AnaMeTpoM He MeHee 6 MM; Ons KpenneHus NpoBOAOB MNMoLaabio
cevyeHuns go 2,5 mm? gonyckatotcs 6onTbl AnameTpom 4 MM, a Ons NPOBOAOB MOWaAblo
ceyeHus A0 4 Mm? — BonTbl AMameTpoM 5 Mm. OTM BONThI HEe AOMKHbI UCMONBL30BaTLCA AN
OPYrux uenen, KpoMe KpenseHms 3a3eMnsitoLmx NpOBOAHNKOB.

BonTbl, BBUHYMBaeMble B MaTepuan 6e3 raek, JOMmKHbl ObITb U3 NaTyHU UM U3 apyroro
KOPPO3MOHHOCTOMKOro Matepuana.

MecTo kopnyca, K KOTOPOMY NPUCOEAMHAETCS 3a3eMIISAIOLWMIA NPOBOAHMK, OOIDKHO ObiTh
3a4uLLEHO OO MeTana U HageXHO 3aLlMLLEHO OT KOPPO3nn.
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2.5.3.2 CraumoHapHoe anekTpuyeckoe obopyaooBaHME OOMKHO ObiTb 3a3eMIIEHO C
MOMOLLbIO HApPYXXHbIX 3a3eMIISIOWMX MPOBOAHUKOB WM XWMbl 3a3eMfeHUs B MUTaoLLEM
kabene.

Mpn ncnonb3oBaHUM s 3a3eMEHUS OQHOM M3 XU nNuTarowero kabens oHa AoimkHa
NPUCOEANHATLCS K 3a3eMITIEHHOM YacT 000pygoBaHNA BHYTPU €ro kopnyca.

[onyckaeTcss He MpUMEHATb CneunanbHOro 3a3eMSIEHMSI C MOMOLLBK  HapPYXKHbIX
3a3eMnALWNX NPOBOAHWKOB, €CNn yCTaHOBKa obopydoBaHua obecrneymBaeT HadeXHbIn
AMEKTPUYECKNA KOHTAKT MeEXOdy Kopnycom 00OpygoBaHMS M KOPMyCOM CydHa BO BCEX
3KCNyaTauMOHHbIX YCIOBUSX.

[na 3aszemMneHunsi, BbINOMHAEMOro HapyXHbIM 3a3eMIISIOWMM MPOBOAHMKOM, OOJTKHbI
NPUMEHATLCA MefHble MPOBOAHMKU. MOXHO Takke MPUMMEHSATb MPOBOAHWMKMA W3 OpYroro
KOPPO3MOHHO-CTOMKOro MeTanmna, HO Mnpwu YCNOBMM, 4YTO MX CONPOTMBNEHWE He Oyaer
npeBbIWaTh CONPOTUBNEHUS Tpebyemoro MeaHoro NpoBoAHuKa. MNnowaab ceyeHnss MegHoro
3a3eMnALLEro NPoOBOAHMKA AOMKHA OblTb HE MeHee ykadaHHow B Tabn. 2.5.3.2.

Tabnunuya 2.5.3.2

Mnowage cevyeHnsa Mnowanb ceveHrss 3a3eMnALLEro NPOBOAHUKA CTaLMOHapHOro o6opynoBaHus, Mm2,
KuUnbl kKabens, MUHUMAaIbHasA

NpUCOeaMHEHHON K
NOTPEBUTENIO, MM OLHOMPOBOOYHOrO MHOTOMPOBOMOYHOrO
Ho 2,5 2,5 15
2,5—120 1/2 nnowagm cevyeHuss NpUCoOeaNHEHHOM Xunbl kabens, Ho He MeHee 4
Cebiwe 120 70

[nsa 3a3emMneHunsi, BbIMNOMHAEMOro cnewuanbHON XUMon nuTatoLwero kabens, nnowaab
CEeYEeHMNs 3TOW Xnnbl A0IMKHA ObITb paBHaA HOMUHANBHOW NITOLWALAMN CEHEHUS XXWUMbl MUTAIOLLIErO
kabens — Ana kabenen nnowaabio ceveHuss 0o 16 Mm? u, No KparHen mepe, pasHa 1/2
nrnowaan ceveHus Xunbl nutawolero kabens, HO He MeHee 16 mMmM?2 — ansa kabenen
nnowiaaplo cevyeHns Gomnee 16 mm2. Mpu 3TOM CONPOTUBIIEHUE 3a3EeMMEHUst He OOMMKHO
npesbiwaTb 0,4 Om.

2.5.3.3 3asemneHue nepeaBuMHbIX, CbeMHbIX U NMEPEHOCHbIX NOTPebUTenen OOMKHO
NpoM3BOANTLCS Yepes 3a3eMrIeHHOE rHe30 LUTENCENbHOW PO3ETKN UMW Apyroe 3a3eMIieHHoe
KOHTaKTHOE YCTPOWCTBO M MEOHYIO 3a3eMISIoLWy0 Xuny nutarowero rmbkoro kabens.
Mnowaab cevyeHns 3as3eMnsoLlLen Xunbl JOrmMkHa OblTb HE MEeHee HOMMHaNbHOW Nnowaan
ceyveHus Xunbl nuTaLLero rmokoro kabensa Ana kabenei cevyeHnemM Ao 16 Mm? 1, Mo KpaHen
Mepe, paBHa 1/2 nnowiaan ceveHns NUTaloLLLEero rmékoro kabens, Ho He MeHee 16 MM? — ana
kabenew nnowanblo ceyeHns Gonee 16 Mm2.

2.5.3.4 T[lpoBOOAHWMKM M >XUnbl, 3aseMmnsowme obopyaoBaHue, AOMKHbI  ObiTb
HeoTKMoYaeMbIMU.

2.5.3.5 3asemneHue akpaHupyloLWMnX o0B6oNovYeKk 1 MeTannudeckon OpoHu kabenewn
OOJDKHO BbINOSTHATLCH OAHUM M3 CregyoLwwmx cnocobos:

A MeaHbIM 3a3eMMAoLLIMM NMPOBOAOM NIoLWaAblo cedeHns He MmeHee 1,5 Mm? — ansa
kabenew NnoLLaabio ceveHns Xunbl 40 25 MM? 1 He MeHee 4 MM? — a8 kabernen nnowanbo
ceyeHus xunbl bonee 25 Mm?;

.2 nyTeM COOTBETCTBYHOLLErO KpenneHus GpoHM MM MeTannmyeckon 00O0MnouYkM K
Kopnycy cyaHa;

.3 Npv NOMOLLM KONeL, HaXOAALNXCA B KabenbHbIX CanbHUKax, Npu yCrioBUN, YTO OHK
ABNAOTCA KOPPO3MOHHOCTONKMMM, XOPOLLO MPOBOAALLMMU U YNPYTUMMU.

3asemneHne [OOMKHO BbINMOMHATLCA Ha O0OOMX KOHUAx kabenewn, 3a WCKNIOYEHUEM
kabenen KOHEYHbIX OTBETBIIEHHbIX Lenewn, KOTopble AOMyckaeTcs 3a3eMnATb TOSMbKO CO
CTOPOHbI MUTaHUA. OKpaHupylowme obonovkn n metannuyeckas GpoHa kabenewn moryT
3a3eMnATbCs ApYyrumM ogobpeHHbIM CnocoboM, eCnmn 3Tn cnocobbl He NPUBOAAT K HAPYLLUEHWIO
paboTbl ycTponcTaa.
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2.5.3.6 HapyxHble 3a3eMnstoLmne NPOBOAHNKN OOMMKHbI ObITb OCTYMNHbI 45151 KOHTPOS
1 3alUULLIEHbI OT OCnabneHnst 1 MexXaHUYeCKUX NOBPEXOEHWIA.
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2.6 MOJTHUE3ALLUUTA

2.6.1 O6Lwue TpeboBaHuA.

2.6.1.1 Cyna pomkHbl 6biTb 00OpyAOBaHbl MOSHME3ALMTHBIMU  YCTPONCTBAMMU,
3almuiaemas 30Ha KOTOpbIX [AOSMKHA nepekpbiBaTb Bce obopyaoBaHue, Tpebytouee
MOMHMe3aLLnTbI.

2.6.1.2 Cypa, Ha KOTOpbIX BTOPWYHbIE MPOSBEHUS MOMHUM MOTYT MNPUBECTU K
noxapam W B3pbiBaM, [OOIMKHbI WMETb YCTPOWCTBA MOSMHUE3ALLMTHOIO 3as3eMrieHus,
NCKNoYaloLmne BO3MOXHOCTb 06pa3oBaHMs BTOPUYHBLIX UCKPEHWU.

2.6.1.3 MonHuesawmnTHOE YCTPOMUCTBO [LOMMKHO COCTOATb W3  MONHUEYNoBUTENS,
oTBOAALWEro nposoda MW 3asemrieHus. Ha mMeTannuMyeckux MadTax [JonyckaeTcsl He
yCTaHaBnuBaTb chneunanbHble MOMHMEe3alWnTHble YCTPOMCTBA, €CINMU  KOHCTPYKTUBHO
npeaycMOTPEH HaAEXHbIN NEeKTPUIECKUA KOHTAKT MadTbl C MeTannmyeckMm Koprnycom cyaHa
UM ¢ MecTom 3as3emMreHus.

2.6.2 MonHueynoBurtenso.

2.6.2.1 Ha wmeTannuMyecknx cygax B KadecTBe MOSMHMEYnoBuTenen cnegyet
ncnonb3oBaTb COGCTBEHHbIE BEPTMKANBHO MPOTSXKEHHbIE KOHCTPYKLMWU: MadTbl, MONyMaYThbl,
HaOCTPOMKM W T.M., €ecrnv npeaycMOTPEeH HaOEeXHbIN 3rEeKTPUYECKUA KOHTaKT TaKux
KOHCTPYKLMI C MeTannmyeckMm Koprnycom cyaHa.

[ononHuTenbHble MOMHUEYNOBUTENN AOMKHbI NMPUMEHATLCA TOSMbKO B TeX crydvasx,
Koraa co6CTBEHHbIE 3NEMEHTbI KOHCTPYKLUMM HE 06ecneymBaloT MOMHME3aLLNTY.

2.6.2.2 Ecnu Ha ToOne wMeTannMyeckom MayTbl YCTAHOBIIEHO 3AfIEKTPUYECKOE
obopynoBaHue, AoMmKeH OblTb NPEAYCMOTPEH HAAEXKHO 3a3€MIEHHbIN MOSTHUEYOBUTESb.

2.6.2.3 Ha kaxgon wmayTe Wnu CTeHbre, W3roTOBMEHHOW W3 HENpPOBOASLLErO
MaTepuana, AormkeH OblTb YCTAHOBIEH HAAEXHO 3a3eMITEHHbIV MOSTHUEYNOBUTENb.

2.6.2.4 MonHueynoBuTenb AO0MKEH ObiTb W3rOTOBMEH W3 nNpyTa AMaMETPOM He
MeHee 12 mM. B kadecTBe maTepuana npyTta MoryT NpUMEHATLCA Medb, MeJHble Cnnasbl Unu
cTanb, 3alMleHHas OoT Koppo3uu. [Ona anioMUHUMEBLIX MadyT [LOMKEeH MNpUMEHATbCA
antoMUHUEBBIA MOSTHUEYNOBUTENb.

2.6.2.5 MonHueynoBuTenb OOMKEH KPEnUTbCA K MadTe TakuMm obpasom, 4ToObl OH
BO3BbILIANCA Hag TONOM MadTbl UK MobbIM YCTPONCTBOM, HAXOAALWMMCS B TONe MayThbl, HE
MeHee Yyem Ha 300 mm.

2.6.3 OTBOAAWMI NpOBOA.

2.6.3.1 OTBOgAWMN NpPOBOA AOSMKEH W3roTaBnMBaTbCA W3 NpyTa, MNOMOChbl Unu
MHOTOMPOBONIOYHOIO NPOBOAA MIOLWAAb0 ceYeHnss He MeHee 70 MM? Npu NPUMEHEHUN Meau
Unu ee cnnaBoB 1 He MeHee 100 MM? NP NPUMEHEHNUM CTanu, NpUYeM CTarnbHOW OTBOAALLMIA
NpoBo OOMKEH BbITh 3aLLULLEH OT KOPPO3UMN.

2.6.3.2 OTtBOAALWME NpoOBOLA OOMKHbBI NPOKNAAbIBATLCA NO HAPY>KHOM CTOPOHE MaYT U
HaACTPOEK C HAMMEHBbLLMM YMCIOM U3rMboB, KOTOPbIE AOMKHbI OblTb MMABHBIMU C BO3MOXHO
6onbLwunm pagunycom.

2.6.3.3 OtBogAwMe npoBoga He [OMKHbI MNPOXOAUTbL 4Yepe3 B3PbIBOOMACHbIE
NPOCTpaHCTBa MU NOMELLEHMS.

2.6.3.4 Ha cynpax <€ HeMmeTannMYecKMM  KOpNycoM  OTBOAALMA  NpoBOA
MOSTHME3aLLUNTHOrO YCTPOMCTBA CcrnegyeT MpoknagpiBatb Ha BCeM ero nytu (BKAo4as
COEWHEHNE C 3a3eMIIEHMEM) CaMOCTOATESNIbHO, HEe MOACOEAUHASA K LUMHAM 3alMTHOro M
paboyero 3a3emreHui.

2.6.4 3asemneHue.

2.6.41 Ha KOMMNO3MTHbLIX CydaxX B KadecCTBe 3a3eMSIEHUA MOXET MPUMEHATLCSH
MeTannuyecknin ooplUTEBEHb UMNN ApYyrne MeTannuyeckne KOHCTPYKLMMU, MOrpy>KEHHbIe B
BOJY BO BCEX YCMNOBUSX NNaBaHUS.
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2.6.4.2 Heobxogmumo npeaycMoTpeTb YCTponcTea, obecnevmBatowme nogcoeanHeHmne
3a3eMIeHUs MOSTHUE3aLUNTHOrO YCTPONCTBA UMK CTanbHOroO Kopryca CyAHa K 3a3eMNeHuio Ha
Gepery, Koraa cyaHO HaxoauTCS B JOKE UK Ha cTanene.

2.6.4.3 Ha cygax c TOKOHENPOBOAALLNM KOPMYCOM 3a3eMineHne A0SMKHO BbIMOMHATLCS
cornacHo 1.2 (cm. onpegeneHue «Kopnyc cyaHa).

2.6.5 CoeanHeHUs1 B MONHME3aWMTHOM YCTPOMNCTBE.

2.6.5.1 CoeanHeHns Mexgy MOSTHMEYNOBUTENEM, OTBOASLWMM MPOBOAOM U
3a3eMIEHNEM AOSKHbI BbIMOMHATLCS CBAapKon unm 60nNToBbIMK 3aXKMMaMU.

2.6.5.2 Tlnowagb KOHTaAKTHOM MNOBEPXHOCTM MexXJy OTBOAAWMM MNpPOBOAOM W
MOIHMEeYNOoBUTENEM UMW 3a3eMIeHMeM O0MKHa ObiTb He MeHee 1000 Mm?2.

CoeanHsioume 3axXnmbl U coeanHNTENbHbIE 6ONTbI AOMKHbI ObITb M3rOTOBMEHLI U3 Meaw,
MeZHbIX CNaBoB UNK cTann, UMeLoLLEn 3aLuTy OT KOppo3uu.

2.6.6 YcTponcTBa MOJNTHNE3AWMNTHOIO 3a3eMIeHus.

2.6.6.1 MornHnesawmTHOMY 3a3eMsfieHno, YykasaHHoMmy B 2.6.1.2, nognexart
N30SIMPOBaHHbIE METaINMYEeCKNe KOHCTPYKUMW, MOABMXHbIE COeAnHeHusl, TpybonpoBoabl,
3KpaHbl 3ANEKTPUYECKNX CETEN U NNHNIA CBA3WU, Y3Mbl BBOAA BO B3PbIBOOMACHbLIE MOMELLEHNS.

2.6.6.2 TpybonpoBoabl aAnsg HeddTENPOAYKTOB, a Takke BCe npo4vne Tpybonposoabl,
CBsi3aHHble CO B3PbIBOOMACHLIMN NOMELLEHUAMU N PaCONIOXEHHbIE HA OTKPbITBIX yYacTKax
nanybbl UNn B NOMELLEHUSIX, HE UMEIOLLMX INEKTPOMAarHUTHOrO 3KpaHMPOBaHWUSA, OOSMKHbI
3a3eMnATbCA Ha Koprnyc cygHa He 6onee yem Yepes kaxable 10 M no anuvHe.

TpybGonpoBoabl, pacnosioXXeHHble Ha nanyobe, rae BO3MOXHO MOsIBNIEHNE B3PbIBOOMACHbIX
rasoB, He CBSI3aHHbIE CO B3PbIBOONACHbIMU MOMELLEHNAMMW, OOIKHbI 3a3EMIIATLCS Ha KOpnyc
cyaHa He bonee 4yem yepes kaxgble 30 M No AnvHe.

2.6.6.3 MeTtannuyeckue 4acTu, Haxogsawmecs: B6riM3m oTBogSALLNX NPOBOAOB, AOSMKHbI
ObITb 3a3EMJIEHbI, ECITM OHN HE PACMNOSIOXEHbI HA 3a3EMJTEHHbIX KOHCTPYKLMSAX MU HE UMEIOT
WHOMo MeTannmMyeckoro KOHTakTa ¢ Kopnycom cygHa. YCTPOMUCTBa Unv MeTannuyeckmne 4yacTu,
HaxoasLmecs Ha paccTosHUM 0o 200 MM OT OTBOASLLNX MPOBOAOB, AOMKHbI OblTh COEANHEHDI
C OTBOASILLMM MPOBOAOM TakMm obpa3om, YTobbl MCKNoYanacb BO3MOXHOCTbL 0b6pa3oBaHus
BTOPUYHbLIX NCKPEHWN.

2.6.6.4 Bce coeaonHeHuss aneMeEHTOB 3a3eMieHns [OMKHbl ObiTb OOCTYMHbI Ans
KOHTPOMSA 1 3aWmLLEHbl OT MEXaHNYECKMX NOBPEXOEHUN.
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2.7 PASMELLEHUE 3NNIEKTPUYECKOIO OBOPYIOBAHUA

2.7.1 OnekTpuyeckoe obopyaoBaHMe OOSMKHO yCTaHaBMMBaTbCs TakuM obpasom,
yToObl GbIN obecneyeH yaobGHbIM OOCTYN K OpraHaMm YnpaBfeHust U KO BCEM 4acTam,
TpebyoLwum yxoaa, 0CMOTpa U 3aMeHbI.

2.7.2 OnekTpuyeckne MawWuHbl C  TFOPU3OHTanbHbIM  BarioM AOMKHbl  ObITb
YCTaHOBIIEHbI TaK, 4TOObl Ban pacnonaranca napannenbHO AuameTparibHOM MNIIOCKOCTU
cygHa. YcTaHOBKa MallMH C pacrionoXXeHWeMm Bana B APYroM HarpasrieHUM OOrycKaeTcs
TONMbKO B TE€X Cry4yasiX, €Crin KOHCTPYKUUSA MallnH obecneunBaeT ee HopmarnbHy paboTy C
TakvM pPacrnorioXeHMeM 1 B YCITOBUSIX, YKa3aHHbIX B 2.1.2.2.

2.7.3 Onektpuyeckoe  obopygoBaHue, oxnaxgaemoe  BO3QyXOM, JOIMKHO
pacnonaratbCcsi Takum obpasom, YToObl 3a00p OxnaxkgaroLLero Bo3gyxa He Npon3BoanIICa U3
NbAN UNK Apyrmx MecT, B KOTOPbIX BO3AYyX MOXET ObiTb 3arps3HeH BeliecTBamMu, BPeaHO
OENCTBYIOLLMMU Ha U30MALMIO.

2.7.4 OnekTpudeckoe obopyaoBaHWe, YCTAHOBINIEHHOE B MecCTax, rge MMerTcs
Bnbpaumm n cotpsceHus (bornee cunbHble, YEM yKasaHHble B 2.1.2.1), KOTOpble HEBO3MOXHO
YCTPaHUTb, AOMKHO MMETb KOHCTPYKLNIO, 06ecnednBatoLLyto HOpMarbHYyo ero paboTy B aTUX
YCroBUAX, UMW JOMKHO YCTaHaBMMBaTLCA HA COOTBETCTBYHOLLMX amopTu3aTopax.

275 OnekTpudeckoe 06opyaoBaHME OOSMKHO KPENUTLCA TakMM 06pa3oM, YTOObI He
yMeHbLUanacb NPOYHOCTb M HE HapyLlanachb HeNPOHMLAeMocCTb nanyd, nepebopok 1 06LLNBKM
Kopnyca.

2.7.6 OnekTpudeckoe 0bopyagoBaHNE He OOMKHO YCTaHABNUBATLCA B MOMELLEHUSX,
B KOTOPbIX XpPaHATCA B3pblBYaTble BeLlecTBa. TakuMe MNOoMeLlleHUA OOMKHblI OCBeLLaTbCs
CBETUNbHMKAMK, YCTAHOBIIEHHBIMWN B CMEXHbIX B3pblBOOE30NacHbIX nomelleHnsx. Ecnv ato
HEBO3MOXHO, 3rekTpuyeckoe obopyadoBaHWe AOMKHO OblTb TaKOM  KOHCTPYKUMU W
NCNONHEHWNS, YTOObI UCKNIOYNTL BO3MOXHOCTb BO3ropaHus Unm B3pbiBa.

2.7.7 Ecnn kopnyca anekTpuyeckoro 006OpyAOBaHWS BbINOSIHEHbI U3 WHOrO
MaTepuana, YeM KOHCTPYKLMKN, HA KOTOPbIX OHW YCTAHOBMEHbI, TO B Cly4Yae HeOoOX0aANMMOCTH
AOJSKHbI ObITb NPUHATLI MEPbI AN UCKITIOYEHUS 9NEKTPONTUTUYECKON KOPPO3UW.
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2.8 CMEUMNAJIbHBIE SNNEKTPUYECKUE NMOMELLUEHUA

2.8.1 [lBepn cneumanbHbIX 3MEKTPUYECKMX MOMELLEHUI AOSKHbI 3aKpblBaTbCS Ha
3aMOK 1 OTKPbIBATbCH HapPYyXy.

Ecnn gBepu BbIXOOAT B KOpMOOPblI M MPOXOAbl KUIbIX M CAYKEOHbLIX MOMELLEHWHN,
AonyckaeTcs, YToObl OHWM OTKPbIBAnNMUCb BHYTPb MPW YCIIOBUM YCTAHOBKM OrpaxaoeHun wu
ynopoB. Ha aBepsix OormkHa HaxoouTbCs npefocteperawwias Hagnucb. U3 nomelleHus
OBEpU OOIMKHbI OTKPbIBaTbCS 6€3 NPUMEHEHMS KITlova.

2.8.2 CneunanbHble 9NEKTpUYECKMe MOMELLEHUS HE OO0IMKHbl ObiTb CMEXHbBIMU C
UMCTEPHaMM BOCMIIAaMEHSOWMXCA Xuakocten. Ecnu gaHHoe TpeboBaHMe KOHCTPYKTMBHO
HEBbIMOMHNUMO, AOIMKHbI ObiTb MPUHATHI MEPbI, UCKMoYaloLlmMe BO3MOXHOCTb MonagaHus
BOCMNTaMEHSIOLLIENCSH XNOKOCTU B 3TN NOMELLEHUSI.

2.8.3 He ponyckaeTcs YCTPOWCTBO BbIXOAOB, OTKPLIBAKOLLMXCA UIMIOMUHATOPOB U
OPpYrMx OTBEepCTMA U3 cneuunasnbHbIX 3NEKTPUYECKUX MOMELLEHUA BO B3PbIBOOMACHbLIE
NOMELLLEHNS U MPOCTPaHCTBa.

2.8.4 B cneumnanbHbIX 3MeKTpUYECKMX MOMELLEHUAX, B Mpoxodax UM MecTax
obCcnyXuBaHMA NPW YCTaHOBKE 3reKTpMYeckoro o06opyaoBaHUSA OTKPbLITOrO WCMOMHEHUS
OOMKHbI YCTaHaBnmMBaTbCA NOPYYHN N3 U3OMALNMOHHOrO Matepmana.
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2.9 ANEKTPUYECKOE OBOPYAOBAHUE B3PbIBO3ALLMULLEHHOIO UCMNOJIHEHUA

291 TpeboBaHna HacTosien rnaBbl OTHOCATCA K OOOpyAOBaHWIO, KOTOpOE
yCTaHaBnMBaeTCsa Ha Cydax, B 3aKpbITbIX W NOMY3aKPbITbIX NOMELLEHUSX N NPOCTPaHCTBaX, B
KOTOPbIX MOryT 06pa3oBbIBaTbCA B3PbIBOONACHbBIE CMECK NapoB, ra3oB U NbIIN C BO34YXOM.

K Takmm nomelleHnsiM “ NpoCTpaHCTBaM OTHOCATCS ManspHble, ¢oHapHble (Ans
MacnsiHbIX hoHapen), nomeLleHnsa ana xpaHeHmsa 6annoHOB C BOCMAMEHSIIOLLMMCS ra3oMm,
aKKyMynaTOpHble W MOMELLEHUS, B KOTOPbIX HaxXogAaTCA UUCTEPHbl, MeXaHU3Mmbl W
TpybonpoBodbl AN BOCMIIAMEHSIIOLLMXCA XUOKOCTEN C TemnepaTypon Bcnbiwkn 60 °C n
HUXe.

HononHutenbHble TpeboBaHMA K YCTaHOBKE ariekTpuyeckoro obopyaoBaHMs Ha
HedpTeHanuBHbIX cyaax npuBeAeHbl B 19.2; Ha cygax Ans NepeBO3KM TPAHCMOPTHLIX CPeacTs
¢ TonnueoM B 6akax — B 19.3; Ha cyaax, NepeBo3sALLMX onacHble rpy3bl — B 19.11.

2.9.2 B3pbiBo3awmieHHoe  ucrnonHeHne — obopyaoBaHMs  OOMMKHO — ObiTb
NoATBEPXKAEHO CBUAETENbCTBOM, BblAaHHbIM KOMMETEHTHOW opraHusauven. [ns npocTbixX
AMNEKTPUYECKMX anmnapaTtoB W KOMMOHEHTOB, YKasaHHbix B 19.24.1.2 wu 19.2.4.2.3,
CBMOETENbCTBO KOMMETEHTHOW oOpraHmsaumMm B 00nact B3pbIBO3ALLMLLEHHOCTU He
TpebyeTca. Hannune noaTBepXOeHUs M3rotToBUTENSA O COOTBETCTBUU U3AEeNnsa cTaHgapTam
M3K 60079-11 n 60079-0 (MM aHanorM4yHbIM HauMOHaNbHbIM CTaHgapTaMm) sIBRsieTcsl
OOCTaTOYHbIM.

2.9.3 Bo B3pblBOOMACHbIX MOMELLEHNSX WM MNPOCTpPaHCTBaxX  [OOnyckaeTcd
yCTaHaBnmBaTb anekTpmyeckoe ob6opyaoBaHne TONbKO B3PbIBO3ALUULLEHHOMO UCNOSNHEHWS C
YPOBHEM B3pbIBO3aLLMTbLI, COOTBETCTBYIOLIMM KaTeropum u rpynne Havbonee onacHou
rasoBom CMecu:

.1 ans manapHbix nomewennn — nogrpynna |IB, TemnepatypHbin knacc T3 (cm.
Tarke 2.9.16);

2 nomeLleHmsa ans 6annoHoB ¢ rasom — noarpynna IIC, TemnepatypHbIn knacc T2;

.3 akkymynatopHbele — nogrpynna |IC, TemnepaTypHbIv knacc T1;

4 NoMeLLeHunsl, B KOTOPbIX HAXOASATCH LUCTEPHbI, MEXaHU3Mbl U TPybonpoBoAbl AN
BOCMNITaMEHSIIOLLMXCS XNOKOCTEN ¢ TemnepaTtypon Benblwkn 60 °C n Huxe — noarpynna 1B,
TemnepaTtypHbIn knacc T3.

YcTaHoBka BUBpaTOpPOB 3XO0TOB M MX kabenen gomkHa oTBevatb TpeboBaHuam 3.7.4
n 3.8.3 yactn V «HasuraunoHHoe obopygoBaHue» [lpaBun no o6opyoOBaHWMIO MOPCKMX
Cy[OB, a yCTaHOBKa 9feKTpoABUraTenen BEHTUNATOPOB B MOMELLEHUSIX, MPUCNIOCOBNEHHbIX

OIs1 NepPEBO3KN B3PbIBOOMACHLIX rpy3oB, — TpeboBaHmsam 12.7.4 vactn VIII «Cuctembl u
TpybonpoBoabl».
294 B nomeweHuax, B KOTOPbIX Mblflb WX BOSIOKHO MOXeT obpasoBaTb

B3pbIBOONACHbIE CMeCcM C BO3OQYyXOM, [O/MPKHO YCTaHaBNUBATbLCH  3rIeKTpuyYeckoe
0bopyaoBaHue CO CTEMEHbLIO 3alLNTbI HE HMXKe, YeMm IP65.

Ecnn nosieneHve B3pbIBOONACHOW MbINIEBOSIOKHUCTON CMECUM MOXET BO3HUKHYTb
BPEMEHHO B pe3yfibTaTe NoBPEeXOeHUs UM HEeNIOTHOCTEN paboTaroLmnX TEXHOOrMYECKNX
YCTPOWCTB WMNWN NpeKkpaweHus OeWACTBUS BEeHTUNAUMM, TO B TaKUX crydasx [onyckaeTtcs
yCTaHOBKa 3NeKTpMyecKoro obopynoBaHusi CO CTeneHblo 3awwmTbl IP55.

OnekTpudeckoe obopyaoBaHMe, YCTaHOBMEHHOE B MOAOOHLIX MOMELLEHUSIX, LOIMKHO
UMETbL Takyto 060M0u4Ky, YTOObI TEMNepaTypa ee BEPXHUX FTOPMU30OHTANbHbIX UM HAKIMOHHbIX K
ropusoHTanu nog yrnom Ao 60° anemMeHTOB B YCnoBusiX AnuTenbHoW paboTtbl 6bina, no
KpanHen mepe, Ha 75 °C HWxe TemnepaTypbl TNEHUS MMEKLEeNnca B AaHHOM MOMeLLeHUn
NbiNK (Temnepartypy TrHeHns cnegyeTt onpeaenaTb Ans Cios Nbiiv TOMAWMHONW 5 Mm).

2.9.5 CBETUNbHMKM BO  B3pPbIBO3ALUMLLEHHOM  WUCMOJSIHEHWM  OOIDKHbI  ObITb
YCTaHOBIIEHbl TakMM 0Opa3om, 4YTOObl BOKPYr HUX, 3@ WCKMIOYEHMEM MecTa KpensieHus,
ocTaBanocb cBo60gHOE NPOCTPAHCTBO WNPUHON He meHee 100 Mm.
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2.9.6 Kaxxgoe obopydoBaHue, yCTaHOBMEHHOE BO B3pPbIBOOMNACHLIX MOMELLEHUAX U
NPOCTPaHCTBax, KpoOMe MOXapHbIX u3BewaTenen, [OOMKHO UWMeTb  BbIKNoYaTensb,
OTKIOYaKLWMA BCe NPOBOAA NOA, HAaNpshKEHMEM M YCTaHOBMNEHHbIN B 6e30nacHOM MecTe BHe
B3PbIBOOMACHbIX MOMELLEHUIA N MPOCTPaHCTB.

2.9.7 HenocpencrBeHHOE KpenrneHue 3nekTPMYeckoro obopynoBaHWSA K CTEHKam
LMCTEPH TOplOYNX XMOKOCTEM He pJonyckaetcd. Bo Bcex crniydyasx anektpuyeckoe
obopynoBaHve AOMKHO KPenUTbCA Ha PacCTOSHUN HE MeHee 75 MM OT CTEHOK LIUCTEPH.

2.9.8 B 3akpbITbIX 1 NOMY3aKpbIThIX MOMELLEHUSX, B KOTOPbIX HE MOryT 06pa3oBaTbCA
B3pblBOONAacHbIE CMeCU MapoB WM rasoB, HO WMENLWMUX OTBEepcTus, Beayliue BO
B3pbIBOONAcHbIE MOMELLEHUs, OOMKHO YCTaHaBnMBaTbLCS, Kak NpaBumo, anekTpuyeckoe
obopyaoBaHve B3pbliBO3aLULLEHHOIO UCMOMNHEHWS.

[onyckaeTcsi ycTaHOBKa arnekTpuyeckoro o60opyaoBaHUSA HEB3PbIBO3ALMULLEHHOIO
WCMOMHEHWS, €CNU BbIMOMHSATCA CrieyioLine ycnosus:

.1 nNpv npekpalieHun AeWCTBUS BEHTUNALMM AOrkHa cpabaTbiBaTb CUrHanusauus
(cBeToBasi  3BYKOBas), a Takke aBTOMATMYECKN OTKIOYATLCA MUTaHME (B 0GOCHOBAHHbLIX
crny4vasx ¢ BpeMEHHOW 3af,epXKKON) anekTpuyeckoro obopyaoBaHus;

.2 pOorpkHa npegycmatpuBaTtbcs  6nokvpoBka, obecneuvBatolias BO3MOXHOCTb
NOAKMIOYEHNS ANEeKTPUYecKkoro obopyaoBaHMs TOMbKO NOCe AOCTaTOYHOrO NPOBETPUBaHUSA
nomeLleHns (BO3ayx B NOMELLEHUM cneagyeT CMeHUTb He meHee 10 pa3).

2.9.9 B oTcekax/Tptomax Onsi nepeBO3KU B3PbIBOOMACHLIX TPY30B 3EKTpUYecKoe
obopygoBaHue, KOTOpOoe He sABnsieTcs HeobxoouMmbiM Onsi 6e30MmacHOCTM M ynpaBreHust
CYAHOM, OOIMKHO MMETb BO3MOXHOCTb MOSIHOTO OTKMIOYEHUA M ObiTb 3alMLEHHbIM OT
HECaHKLMOHMPOBAHHOIO BKMOYeHUdA. OTKveHne [[OMKHO MpoM3BOOMTLCS C MECT,
pacnofioXeHHbIX BHE OMacHbIX 30H, MyTEeM CHATUSA cheuuanbHbiX pasbeauHuTenen, ¢
NCMonb30BaHNEM BbIKMNovaTenen ¢ 6NoKNpyoLWNUMM YCTPONCTBAMU NN UHBIX 3PEKTUBHBIX
CpencTs.

B cnyyae HeobxoouMmoCTM yCTaHOBKM Takoro obopygoBaHus nns 6e3onacHOCTU U
yrnpaBneHnss CygHOM, OHO  AO/MKHO  OblTb  B3pPbIBO3ALLMLLEHHOIO  UCMOSIHEHWS:
nckpobesonacHoe (Exia mnu Exib), ¢ obonoykon noa m3bbITOYHbIM AaBrieHnem (Exp), ¢
B3pbIBOHENPOHULaeMon obonoykon (Exd), NoBbILLEHHOW HAAEXHOCTU NPOTUB B3pbiBa (EXxe).

2.9.10 Bo B3pbiBOOMAacHbIX MOMELWEHUSX W NPOCTPaHCTBaxX paspeluaeTcs
npoknagbiBatb kabenu, npegHasHayeHHble TOMbKO ANS 3anekTpuyeckoro obopyaoBaHus,
YCTAHOBMIEHHOMO B 3TUX MOMELLEHUAX W MNPOCTPaHCTBaX, MNPU YCNOBUW BbINOMHEHUSA
TpeboBanmn 2.9.11. [lonyckaeTca npoknagka TpaH3WUTHbIX Kabenen 4depes3 ynomsiHyTble
NOMELLEHMS N MNPOCTPAHCTBA MPU YCNOBUWU BbINOMNMHEHUA TpeboBanunm 2.9.11 — 2.9.15.
CoepgunHeHusa kabenen, NPonoXeHHbIX BO B3PLIBOOMACHbIX 30HaX, HE JOMYyCKatoTCS.

2.9.11  KabGenu, nponoXeHHble BO B3PbIBOOMACHbLIX NMOMELLEHUAX U MPOCTPaHCTBAX,
OOJMKHbI UMETb:

1 meTannmnyeckyto BPOHIO MM OMMeTKY, MOKPbLITYD HemeTannmyeckon obonoykon,
nnm

2 CBUHLOBYI 000M0YKY C JONONHUTENBHOW MEXaHUYECKOW 3aLnTON; Unm

.3 MegHyto 060no4Ky nnm o6onouky U3 HepXxaeetLlen ctanm (Tonbko Ans kabenewn c
MUHepanbHOn nsonsaumen).

2.9.12  KabGenu, npoxogdline Yepes B3pbIBOOMNACHbIE MOMELLEHUA U NPOCTPAHCTBA,
crneayeT 3awmwatbh OT MEXaHUYECKNX NMOBPEXAEHUN.

Mpoxoabl kabenewn uyepe3 nanybbl M nepebopku AOMKHbI OblTb YNMOTHEHbI ANA
npegoTBpaLLEHN MPOHUKHOBEHNS B3PbIBOOMACHbIX ra30B UMW NapoB.

2.9.13 Bce skpaHbl, a Takke MeTannmMyeckne ONIEeTKM kabenewm uener nuUTaHuUs
ANEKTPUYECKMX ABUraTenem n uenen OCBELeHUsl, NPOXOAsALMX Yepe3 B3pbIBOOMNACHbIE
NOMELLEHMSA N NPOCTPAHCTBA UIM NUTAIOLLNX 3rekTpudeckoe obopynoBaHue, yCTaHOBEHHOE
B 3TUX NMOMELLEHUNAX, OOIMKHbI OblTb 3a3eMrneHbl Ha 000MX KOHLaXx.
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2.9.14 Kabenu nckpobesonacHbIx Lienen OMKHbI NPOoKNaabiBaTbCa OTAENBHO OT OPYInX
kabenen n cootBeTcTBOBaTh TpeboBaHMAM ctaHgapToB MOK 60079-14 n MOK 60079-25.

2.9.15 Kabenu nepeHOCHbIX 3NEKTPUYECKMX YCTPOWCTB, 3a MUCKMOYeHnem kabenen
nckpobesonacHbIX Lenen, He AOMKHbI NPOXOoAUTb Yepe3 B3PbIBOOMNACHbIE MOMELLEHUS Wt
npoCTpaHcTBa.

2.9.16  [ononHuTtenbHble TpebOBaHMSA K YCTAHOBKE 3NEKTPMUYECKOro 0bopyaoBaHns B
MarnspHbIX MOMELLEHUSIX.

2.9.16.1 B mansapHbIX MOMELLEHNSAX U B BEHTUMNSLMOHHBIX KaHanax, o0CnyxnBatoLmx
3TN MOMELLEHUs, OOMNyCKaeTCa yCTaHaBnMBaTb TOMbKO TO anekTpuyeckoe obopyaoBaHue,
KoTopoe Heobxoanmo Ansa o6CcnyXmMBaHNA AaHHOMO NOMELLEHUS.

Takoe anekTpuyeckoe obopygoBaHue AOMKHO OblTb B3PbIBO3ALLMLLEHHOrO NCMOMHEHUS:
nckpobesonacHoe (Exi), ¢ obonoykon noa um30bITOYHbIM  AaBneHnem (Exp), ¢
B3pblBOHENPOHMLUaemon obonoukon (Exd), ¢ NOBbILEHHON HAL4EXHOCTbIO MPOTMB B3pbiBa
(Exe), unum umeTb cneumanbHyto 3awmnTty (Exs).

2.9.16.2 MwuHumanbHble TpeboBaHUS K SNEKTPUYECKOMY OOOpPYOOBaHUIO MO YPOBHIO
B3pbIBO3aLUUTLI JOSMKHbI COOTBETCTBOBATbL KaTteropuu razoson cmecu |IB v rpynne rasosomn
cmecu T3.

2.9.16.3 Kabenu (TpaH3nTHbIE, MECTHbIE), NPOKNaabiBaeMble B ManspHbIX MOMELLEHUAX
N B MPOCTpPaHCTBaX, ykadaHHbix B 2.9.16.4, OOMKHbI MMETb MeTanfmnyeckyto GpoHl nnu
OOJMKHbI ObITb NPONOXEHbI B MEeTaNIMYecknx Tpyobax.

2.9.16.4 B npocTpaHCcTBax Ha OTKpbiITOn nanybe B npegenax 1 M OT OTBEPCTUM
MPUTOYHOM M BBITSXKHOW BEHTUNSAUMM Unu B npegenax 3 M OT HapyXHOro OTBepcTus
WUCKYCCTBEHHON  BbLITSXKHONW  BEHTMRASUMM  [OMyCKaeTca yCTaHaBnuBaTb  cregylouee
anekTpudeckoe obopyaoBaHue: B3pbiBO3AWMLLEHHOMO WCMOMHEHUA B COOTBETCTBUU
€ 2.9.16.1, B3pbiBO3aALLMLLEHHOrO McnonHeHus (Exn), obopyooBaHMe TakoW KOHCTPYKLMM,
KOTOpOE He MOXEeT co3faBaTb OYry WKW UCKPbl, @ ero noBepXHOCTb He HarpeeaeTcs 00
onacHbIX TemMnepaTyp BO BpeMsi HopmaribHON paboThbl.

2.9.16.5 3akpbiTble NPOCTpaHCTBa, BeaywMe B ManspHble MOMELLEHNs, MOryT
paccmaTpuBaTbCA Kak He onacHble, eCrnn BbiNOSTHEHbI BCE YKa3aHHbIe HUXKe YCNOoBUS:

.1 ABepb B manspHoe nomelleHne obecnevnmBaeT ra3oHenpoHNLaeMoCcTb, He NMeeT
yAEPKMBAKOLLNX YCTPOUCTB B OTKPbITOM COCTOSIHMM 1 UMEET CaMOo3aKpbliBatoLLee YCTPOUCTBO;

.2 ManspHble nomelwleHns  obecneymBalOTCA  HE3aBUCUMMOM  €CTECTBEHHOW
BEHTUNSALNOHHON CUCTEMOM, MMelLen 3abop BO3gyXa M3 MECT, PacCrnoSIOKEHHbIX BHE
B3PbIBOOMACHbIX NPOCTPaHCTB;

.3 Ha BXxoge YCTaHaBNUBAKTCA MpegocTeperatlowmMe Haanucu, usBellarmne o
HanNU4MM B NOMELLEHNSX OrHEONAaCHbIX XNAKOCTEN.
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2.10 AHTUCTATUYECKOE 3A3EMJIEHUE

2.10.1  AHTMCTaTMyeckoe 3a3emnieHne gaBnseTca  obssaTtenbHblM  CPEACTBOM
obecneveHuns aneKkTpocTaTM4eckon nckpobesonacHOCTM AN BCeX TUMOB CyA0B, rae MMeKTCs
B3PbIBOOMAaCHbIE MOMELLEHNS U NPOCTPAHCTBA.

2.10.2 O6opygoBaHue, ycTaHaBMBAEMOE Ha Cydax, B 3aKpbITbIX M MOMy3aKpbITbIX
NMOMELLEHMAX N MPOCTPAHCTBAX, B KOTOPbLIX MOryT 06pa3oBbIBaTbLCA B3PbIBOOMNACHbBIE CMECH
napoB, rasoB M MbinM ¢ Bo3gyxom (cMm. 2.9.1), a Takke noboe nepeHocHoe obopyaoBaHue,
BHOCMMOE W YyCTaHaBfMBaemMoe B TakMX MOMELLEHUNAX, OOMKHO UMeTb aHTUcTaTuyeckoe
3a3emrieHue.

2.10.3 TpebyeTtca npuMeHeHMe NPOBOLHUKOB aHTUCTATMYECKOro 3as3eMiieHns Ans
cneaytouwero obopyaoBaHus, He MMeILEero HenoCpeacTBEHHOE COeAUHEHME C KOpryCcoMm
cyaHa:

.1 BKMagHbIX rpy30BbIX TAHKOB;

.2 9NeKTpUYecKn oTAeNeHHbIX OT Kopnyca CyaHa rpy3oBbiX TAHKOB 1 Tpy6onpoBOAOB;

.3 coeguHeHun Tpyb, yCTaHOBMNEHHbIX ANA AEMOHTaXa CbeMHbIX NaTpyOKoB;

4 apmaTypbl C TOKOHEMPOBOOALWMM (Hanpumep, U3 nonuTeTpadTopaTUneHa)
MaTepuanom Npoknagok Unn yninoTHEHUN.

2.104 He TpebyeTr npuMMeHeHMs1 NPOBOAHWKOB aHTUCTATUYECKOro 3a3eMileHns
cnepywoulee obopyaosaHue:

.1 3asemneHHoOe B COOTBETCTBUM C TpeboBaHUsMK 2.5 cTauMOHapHOe N NepeHoCHoe
anekTpudeckoe 0bopygoBaHmne, sKkpaHMpyoLmne 06onoYku 1 MeTannudeckasi 6poHs kabenew;

.2 Tpybbl Ons npoknagkM kabenenm wun  kabenbHble KaHanbl, 3a3eMIIEHHbIE
corrnacHo 16.8.8;

.3 anektpoobopygoBaHue, obopydoBaHne aBTomMaTtu3auuu, pagmoobopydoBaHue u
HaBuUraunoHHoe obopyaoBaHMe, 3a3eMINEeHHOE CornacHo 2.2.2;

.4 obopygoBaHMe W KOHCTPYKUMKW, MMeEKWMe MOfHMe3alnTHOe 3a3emrieHne
cornacHo 2.6.6.

2.10.5 YcTpoOMCTBO M KOHTPOJIb aHTUCTAaTUYECKOro 3a3eMJIEHUA.

2.10.5.1 KoHcTpykuma wn mecTta npucoeauvHEHUs MPOBOOHMKOB aHTUCTATUYECKOro
3a3eMneHns 4oSMKHbl BbITh 3aLlLMLLEHbl OT MEXaHNYECKMX MOBPEXAEHUA U He noaBepraTbCA
BO3AEWCTBUIO  3arpsi3HEHMN C  BbICOKUM  YAEfbHbIM  COMPOTMBIIEHWEM, Hanpuwmep,
KOPPO3UPYIOLLIMX BELLECTB MUK Kpacku. NMpoBOOHUKM aHTUCTaTMYECKOrO 3a3eMIeHNst JOIMKHbI
OblTb XOpPOLIO BUAUMBbIMK, 4YTOObI oOMpeaenuTb HanuumMe BO3MOXHbIX MNOBPEXAEHWN.
YcTaHOBKa U 3aMeHa NOBPEXAEHHbIX NMPOBOAHUKOB AOSMKHA ObITb NErko 4OCTYNHOWN.

2.10.5.2 Cnoco6 npucoeguHeHust MPOBOOHMKOB aHTUCTATMYECKOro 3a3eMiieHust K
HemMeTannuMyeckomy obopyaoBaHuo, Hanpumep, K nnactTMaccoBbiM Tpybonposogam, AOSHKEH
OblTb  onpegeneH  wmsrotoBuTenem  obopygoBaHus.  KOHCTpyKUMst  NPOBOOHUKOB
AHTUCTATUYECKOrO 3a3eMIeHNs, ABMSIOLNXCA COCTABHOM YacCTbio MOCTaBNSAEMOro Ha Cy4HO
obopynoBaHud, OofmkHa oTBevaTb TpeboBaHWAM COOTBETCTBYHOLWMX Yacten [Npasun wnu
onobpeHHbIX Permctpom cTaHgapToB.

2.10.5.3 KoHTponb  COMpOTMBMEHUST  a@HTUCTATMYECKOro  3a3eMSfIEHUs1  OOSKeH
Npon3BOAUTBECS MEepPEeHOCHbIMM Mpubopamu nboro TMna ¢ onepaTtyMBHBIM HanpsKeHnem
NOCTOSAHHOMO TOKa He 6Gonee 10 B. WM3mepeHHasd BenuuuHa COMPOTUMBAEHUS MexXay
KOHTponupyembim obopyaoBaHMeM, AeTanblo, KOHCTPYKUMEN N KOPNYCOM CyAHa He AO0IMKHa
npesbiwate 108 OM Npu nNnowaan KoHTakTa U3MepUTENBHOrO ANEKTPOAA C NOBEPXHOCTbIO
obopynosaHus He 6onee 20 MM2,
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2.11 YCTPOUCTBA U CUCTEMbI KOHTPOJA CONPOTUBIEHUA U30NALUK

2111 B kaxgon wm30nNMpoBaHHOW CYOOBOW 3MEKTPOIHEPreTUdeckom cucteme c
HOMWHanbHbIM HanpsXXeHnem Bbilwe 50 B nepeMeHHoro Toka unu seiwe 110 B nocToAHHOIO
TOKa AOOMmKeH ObiTb NPegyCcMOTPEH aBTOMATUYECKUM HEMPEPbLIBHbIA KOHTPOMb BENUYMHDI
COMPOTMBIIEHMST U30NSALUN TOKOBEOYLLMX YacTeW OTHOCUTENbLHO kopnyca cygHa. MHTepsan
MexXxay 3amepamu npu nepnognyeckomM KoHTposne He JormkeH npesbiwaTtb 300 c.

2.11.2 B cetax ¢ HanpsbkeHnem 1000 B n 6onee KOHTpONb CONpOTUBIEHNS U30MSILMN
cnefyeT OCYLLECTBNATb TOMBLKO NoA HaNpsiKEHNEM C UCMONIb30BaHMEM NACCUBHbLIX METOA0B
KOHTpons  (Hanpumep, C  WCMNONb30BaHMEM  TpaHCHOPMATOpPOB  TOKa  HyneBoOu
nocrnenoBaTenbHOCTH).

2.11.3  YcTpoucTBa KOHTPOMSA COMNPOTUBIIEHNS U30NALMK B CETAX C HANpsSHXKeHMeM OO0
1000 B gomxHsbl:

ObITb OCHALLEHbI UHONKATOPOM, NMOKa3bIBAOLLMM BEMMYUHY CONPOTUBIEHUS U30MNALNN;

MMETL CBETOBYHO M 3BYKOBYIO CUrHanmM3auuio npu CHUKEHNN KOHTPONTMPYEMOW BENNYMHDI
HWXE YCTaHOBMNEHHOro Npeaena;

NO3BOSIATL OCYLLECTBMATH MNMABHYO PEryriMpoBKYy BENWYUHBI yCTaBKM cpabaTbiBaHWs
curHanusauum B guanasoHe oT 100 go 5 kOwm. Tekywasa BennuMHa YCTaBKM [OOSDKHA
MHOMUMPOBATLCS;

obnagaTb ObICTPOAENCTBMEM, [OOCTATOMHbIM ANsi MNPOBEAEHUs 3amMepa BeNUYUHDI
COMPOTMBIEHNS U30NAUUM B CETAX C CYLLEeCTBYHOLMMWU YPOBHSIMW EMKOCTU 3a BpeMms
N3MePUTENBHOIO LMKIa YCTPONCTBA, KOTOPOEe He A0SMKHO npeBbiwaThb 30 C;

CO3aBaeMbI YCTPOMCTBOM KOHTPOMS M3MEPUTENbHLIA TOK BO BCEX pexuMax (B T. Y. B
nepexoaHblx) He gormkeH npesbiwath 0,03 A;

OOIDKHA OblTb MPeaycMOoTpeHa BO3MOXHOCTb MEPMOANYECKON NMPOBEPKN UCMPABHOCTU B
YCINOBMSAX 3KCMyaTauumn nyTeM co3gaHnsi UICKyCCTBEHHOW YTEYKM Ha 3eMITI0 Yepes akTUBHOE
conpoTmenenune, pasHoe 80 % conpoTMBneHns cpabaTbiBaHMA COOTBETCTBYIOLLIEN YCTABKMN.

2.11.4  PacnonoxeHwe YCTPOMUCTB KOHTPOMNSA COMPOTUBAEHUS WU3OMALMUM  OOMKHO
oTBe4vaTb TpeboBaHusm 4.6.4.7.
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3 OCHOBHOW UCTOYHUK SNEKTPUYECKOM SHEPIUU

3.1 COCTAB 1 MOLWHOCTb OCHOBHOIO MICTOYHWUKA NIEKTPUYECKON SHEPIMU

3.1.1 Ha kaxgom cygoHe p[omkeH ObiTb MpegyCMOTPEH OCHOBHOM  UCTOYMHUK
3NEKTPUYECKOM 3JHEeprMm MOLLHOCTbIO, AOocTaTtodHouM Ana obecneyeHWss nNUTaHMs BCero
anekTpuyeckoro obopyaoBaHusa cygHa B YCroBUSAX, yKa3aHHbiXx B 3.1.5. Takonm WMCTOYHMK
OOJDKEH COCTOATb, MO KpanHen Mepe, U3 AByX reHepaTopoB C HE3aBUCMMbIM NPUBOAOM.

[ns cyoos Banoson BMmecTumocTblo 300 n MeHee (KpOMe MaCCaXMPCKMX) OCHOBHbLIM
NCTOYHMKOM 3HEprum MoryTt BbiTb akKyMynsaTOpHble BaTapew.

3.1.2 YMcno 1 MOLWHOCTb reHepaTopoB C HE3aBUCUMbIM MPUBOAOM U SNEKTPUYECKMX
npeobpasoBartenen, BXOASALWMNX B COCTaB OCHOBHOIO MCTOYHMKA JNEKTPUYECKOM IHEprum,
OOMMKHbl BblTb TakMMu, 4TOObl MpW BbIXOAe W3 CTPOos MbOoro M3 HUX OCTaBLUMECsH
obecneyvrBanu BO3MOXHOCTb:

.1 nutaHua HeobxoaMmoro anekTpuyeckoro obopyaoBaHust Anst obecneveHus
OBWXeHUs, ynpaeneHnss un 6e3onacHOCTM cygHa npuM OAHOBPEMEHHOM obecneyeHun
HOpMarnbHbIX YCIOBMIN 0BUTAeMOCTU Ha CyaHe;

.2 MycKa camMoro MOLLHOro aneKkTpoaBuratensi ¢ HanbonbLUMM NYyCKOBbIM TOKOM. [pwn
39TOM NYCK ABUraTensa He AOIPKEH Bbi3blBaTb TAKOrO MOHMKEHUSA HaMPSPKEHUA U 4acToThbl B
CeTn, KOTOpPOe MOXEeT MOBMeYb BbiNageHMe W3 CUHXPOHW3MaA, OCTaHOBKY [ABuraTtens
reHepartopa, a Takke OTKIYeHe paboTaroLwmx MalnH 1 annapaTtos;

.3 nuTaHusa notpebutenen, HeobxoouMbIX OnA 3anycka NpPonyrbCUBHON YCTAHOBKM
(cm. 1.2.1 yactu VIl «MexaHn4eckne ycTtaHOBKU» ) Npy 00ECTOYEHHOM COCTOSIHMM cygHa. Ons
3TON Lenn MoXeT ObiTb MCNOJIb30BAH aBaPUMHBIN UCTOYHUK SNIEKTPUYECKON 3HEPrun, ecnm
ero cobCcTBeHHas MOLLHOCTb WM CyMMapHasi MOLUHOCTb C fOObIM MHBIM MUCTOYHUKOM
aneKTpuyeckon aHeprum obecneymBaeT OQHOBPEMEHHO NUTaHWe noTpebutenen, ykasaHHbIX
B 9.3.1 — 9.3.3 mim 19.1.2.1 — 19.1.2.3 (cm. Takke 2.1.6 vactm VIl «MexaHnyeckne
YCTaHOBKM»), AN Yero MmoxeT 6biTb NpegycMoTpeHa Ux napannensHas pabora.

3.1.3 Ecnn  OCHOBHOW WCTOYHMK OMEKTPUYECKOW 3Heprum Heobxoaum Ong
obecnevyeHns OBWXKEHUS W yNpaBreHus cyaHa, AOMKHO ObiTb NpeaycMOTPEeHO, 4YTOObI
nuTaHne obopyaoBaHus, He06XooMMOro Ang ABWKEHWS, ynpasieHns n 6e30nacHOCTU Cy4Ha,
nogaepXmBanocb MOCTOAHHO NUBO HeMeaneHHO BOCCTaHaBMMBaNOCb B Crydae OTkasa
noboro n3 paboTarLnX reHepaTopoB.

Mpn aTOM Ha cypax, rae HopmanbHOe CHabXeHME SNEKTPUYECKON 3JHEepruen
obecneumBaeTcs AByMs 1 Bonee reHepaTopamu, paboTarowmMmmn napannenbHo, JOMKHO ObiTb
nNpeaycMOTPEHO aBTOMaTU4EeCKoe OTKMYeHne notpebutenen MeHee OTBETCTBEHHOMO
Ha3HayeHusi, He Jonyckawolwee neperpyskn OCTaBLUMXCH FeHepaTopoB, NPU COXpaHEeHUn
nuTaHna notpebutenen, obecneynsaroLLmnx OBUXKEHME, YNpaBneHne n 6e30nacHoCTb CyaHa.

Ha cypax, roe HopmanbHoe CHabXeHue 3nekTpudecKkon aHeprmen obecneymBaeTcs
OOHMM TFeHepaTopoM, Mpu BbIXxoge ero m3 ctpost u obectounmBaHmm PLU, gomkHbl GbiTh
npegycMOTPeEHbI:

aBTOMaTMYECKUIN NYCK PE3EePBHOro reHepaTopa A40CTaTOUYHON MOLLHOCTM U NOAKITHOYEHne
ero Ha wwuHbl MPLL B TeueHne 45 c;

aBTOMaTMYECKOE MOBTOPHOE BKMOYEHME B Heobxoaumow nocnenoBaTeribHOCTU
OTBETCTBEHHbIX YCTPOWCTB, obecneuymBalolmnX ABWXKEHWE, ynpaBneHne u 06e30nacHOCTb
cygHa.

3.1.4 BmecTo ofHOro n3 reHepaTtopoB C He3aBUCUMMbIM MNPUBOAOM, YyKasaHHbIX
B3.1.1, mMoxeT ObiTb NpPUMEHEH TreHepaTop C MPMBOAOM OT T[MABHOIMO ABuUraTens
(BanoreHepaTtop), ecnv oH oTBevaeT TpeboBaHunsam 3.2.3 Nnpu cnegyroLmx yCrnoBusX:
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.1 BanoreHepatop paboTaeT C MpakTU4YeCKM MOCTOSTHHOW 4acTOTOM BpalleHus (B
3afjlaHHOM [AuanasoHe 4YacTtoT 33Y C M3MEHSeMOW YacTOTOM OCHOBHOIMO WCTOYHUKA
3AMEKTPOIHEPIrUM) NPU pasnUYHbIX pexxumMax xogaa CyaHa;

.2 MMeeTCd BO3MOXHOCTb MpuBeAeHWUs1 B OencTBMe rpebHOoM yCTaHOBKM CydHa B
crny4ae BbIxoda U3 cTpos Nboro reHepaTopa ¢ He3aBUCUMbIM MPUBOAOM.

3.1.5 OnpepeneHne coctaBa M MOLLWHOCTU FeHepaTOpOB OCHOBHOIMO WMCTOYHMKA
3NEKTPUYECKON IHEPrnn AOMMKHO NPOU3BOAUTBLCH C YY4ETOM CRedyrLlnx pexmmoB paboThbl
cygHa:

A1 XO40BOro pexnma,

2 MaHeBpPOB;

.3 BO Bpems noxapa, NnpobounHbl Kopnyca nunu gpyrmx BrvsowWmMx Ha 6e3onacHoOCTb
nnaBaHUsA cygHa yCrnoBun npy paboTe OCHOBHOMO MCTOYHUKA 3NEKTPUYECKON SHEPTUN;

4 OApyrux pexmnMoB B COOTBETCTBUM C HA3HaAYEHNEM CyaHa.

3.1.6 EcnM  OCHOBHbIM  MCTOYHWKOM  3fIEKTPUYECKOM  3HEprMm  ABMSOTCA
aKKymynaTopHble 6GaTapen, MX eMKOCTb AOfKHa ObiTb AoCTaTodHOM Ans obecneveHus
BbiNONHeHnst TpebosaHun 3.1.2.1 B TeyeHne 8 4 0e3 noasapsigkm M OomkHa ObiTb
npeaycMoTpeHa BO3MOXHOCTb  3apsgkm  akkyMynaTopHbiX  6aTtaperd OT  UCTOYHMKA
3NEKTPUYECKON SHEPTUN, YCTAHOBMEHHOMO Ha CyaHe.

3.1.7 Ha cypax orpaHuyeHHoOro panoHa nnaBaHuss R3 (Kpome naccaXupckux) C
ANEeKTPUYECKON YCTAHOBKOM MaronW MOLWHOCTM B KayeCTBE OCHOBHOMO WCTOYHUKA
9NEKTPUYECKOM 3JHeprumM [OOMycKaeTcsi yCTaHaBnuBaTb TOMbKO OAWMH reHepaTop C
He3aBUCMMbIM NPUBOAOM UMW aKKyMynsaTOpHble GaTapew.
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3.2 TEHEPATOPHbIE AIrPErATbI

3.21 O6Lwue TpeboBaHuA.

3.2.1.1 [OswuraTenu, npegHasHadeHHble ANa NpuBoAa reHepaTopoB, AOMKHbLI OTBEYaTb
TpeboBaHusmM pasg. 2, 3 n 8 vactn IX «MexaHnambl» U OONOMAHUTENbHLIM TpeboBaHNSAM
HacToSALLEeN rnasbl.

3.2.1.2 TeHepaTOpbl AOMKHbI pacCcYMTbIBaTbCS Ha HENpPepbIBHYIO paboTy C y4YeTom
CHWXEeHMA MOLLHOCTM MpW 3KcnyaTauum cygHa B YCrnoBusx, ykasaHHbix B 2.1.1.1.

3.2.1.3 [Ilpn KOPOTKMX 3aMblkaHUAX B CYOOBOW CETU reHepaTopbl OOSMKHbI
obecneyrBaTb BENUYMHY YCTAHOBUBLLEIOCA TOKA KOPOTKOrO 3aMblkaHusi, 4OCTaTOYHY ANs
cpabaTbiBaHNA 3aLUTHBIX YCTPOMWCTB.

3.2.1.4 PerynupoBaHue HanpsbkeHUs1 reHepaTopoB [AOSMKHO obecneymBaTbCa B
npegenax, ykasaHHblx B 10.6 n 10.7 HacTodLLen YacTu, a YacToThl BpallleHns — B npegenax,
yKkasaHHbIX B 2.11.3 yactu IX «MexaHn3mbl».

3.2.2 PacnpepeneHue Harpy3ku npu napannenbHon paboTe reHepaTopoB.

3.2.2.1 T[eHepaTtopbl NEPEMEHHOro TOKa, NpedHasHayeHHble Ana napannenbHOn
paboTbl, OOMKHbI CHabXaTbCA TaKOW CMCTEMOM KOMMEHCaLuMM pPeakTUBHOIMO nafeHus
HanpsbkeHns, YToObl BO BpeMsi napannenbHon paboTbl pacnpeneneHne peakTMBHOM Harpysku
MeXay reHepatopamMu He OTfM4Yanocb OT MPOMNOPUMOHANbHOW WX MOLUHOCTM Boree 4vem
Ha 10 % HOMWHaNbHON peaKkTUBHOW Harpy3ku Hanbornbliero reHepaTopa unu He 6onee 4Yem
Ha 25 % HOMMHaNbBHOM MOLLHOCTU HaMMEHbLLEro reHepaTopa, €Crfiv 3T0 3Ha4YeHne MeHbLUe
BblLLEYKa3aHHOrO.

3.2.2.2 [pn napannenbHon paboTe reHepaTopoB NEPEMEHHOrO ToKa 1 Harpy3ke ot 20
00 100 % obLen MoLHOCTK pacnpeneneHne Harpy3kn Mexay reHepatopamum 4OSMKHO ObITb
B npeaenax, ykasaHHblx B 2.11.3 yactu IX «MexaHn3mbl».

3.2.3 BanoreHepaTopbl.

3.2.3.1 B cny4ae npumeHeHus BanoreHepaTopoB 4SS NUTaHNA CYA0BOW CETU JOMKHO
ObITb NPEAYCMOTPEHO aBTOMAaTMYECKOE BKIMOYEHNE B CyJOBYIO CETb OLHOM0 UM HECKOMBbKNX
reHepaTtopoB C He3aBUCUMbIM MNpuMBOAOM, NGO JormkHa cpabaTtbiBaTb aBapUHO-
npegynpeanTenbHas curHanuMsaumMsi B MalMHHOM oTtaenieHun mnmn B LMY npu CHuxeHun
4YaCTOTbl CETU HMKE AOMYCTUMON.

3.2.3.2 BanoreHepatopbl, npegHasHayYeHHble ana nUTaHus OTAEeNbHbIX
notpeburtenen, mMoryt paboTtatb C XapakTepPUCTUKaMMK, OTMMYAKOWMMUCHA OT YKa3aHHbIX
B3.2.1.4.

3.2.3.3 BanoreHepaTtopbl 1 NONynpoBOAHWKOBbIE NpeobpasoBaTenn (MHBEPTOPDI),
paboTalowme Ha CyOooBy ceTb, OOMMKHblI BblaepxmBaTtb 6e3 noBpexaeHun KopoTkue
3amblkaHma Ha wwuHax [PL. MNpu atom gomkeH obecnevmBaTbCs YCTAHOBUBLLMIACA TOK
KOPOTKOro 3aMblKaHUsl, 4OCTaTOUHbIN Ans cpabaTbiBaHUS 3aLLUUTHbBIX YCTPOUCTB.

3.2.3.4 BarnoreHepatopbl AO0MKHbl  ObITb  pacCyMTaHbl, KakK MWHUMYM, Ha
KpaTKOBpPEMEHHYI0 napannenbHyto paboTy ¢ ApyrMMmn Tunamm reHepaTopHbIX arperaToB A5
BO3MOXXHOCTU PYYHOr0, a Takke aBToOMaTUYeCcKoro (Mpy Hann4mMm) nepesoa Harpysku.

3.2.3.5 [na BanoreHepaTOpOB MNEPEMEHHOr0 TOoKa OOSMKHbI ObiTb NPeayCMOTPEHbI
aBTOMaTMYeCKMe yCTPONCTBA, NpeaoTBpaLLatoLLmne neperpysky no ToKy a1eMeHTOB UX CUCTEM
BO3OyxaeHna npu paboTte ¢ 4actotonm BpaweHud, meHbwen 90 % OT HOMUHANBLHOW W
NpPoaomKNTENBHOCTLID Bonee 5 c¢. MNMpn 3TOM JOnNycKaeTCcd COOTBETCTBYIOLLEE CHUKEHME
HaNpPsPKeHUSA Ha KNnemMmMax reHepaTopoB.

3.2.3.6 [Ons kaxgoro BanoreHepatopa Ha [Pl gomkHO O6bITb NpeaycMOTpeHo
YCTPONCTBO ANdA CHATUSA BO3OYXXaeHMs, a Takke Nnpnbopbl B COOTBETCTBUM C 4.6.4.3.

3.2.3.7 Tlpn BKIOYEHUN BanoreHepaTtopa Ha CydOBYK CeTb Ha XOO4OBOM MOCTUKE
AOJMKHA aBTOMAaTMYEeCKM BKIIOYATbLCA CBETOBAsA NpeaynpeaunTenbHas curHanmsaums O TOM,
YTO U3MEHEHUEe pexuma paboTbl MMaBHbIX MEXAHW3MOB MOXET MPUBECTU K OTKITOHEHMIO
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napameTpoB Cy4OBOW CETU, BbIXOOALWLMMM 3a Npeaensbl, ykasaHHble B 10.6 n 10.7 HacTosawen
yacTtn, a Takke 2.11.3 yactu IX «MexaHn3MbI».

3238 B BanoreHepartopHbIX yCTaHOBKax c nonynpoBOAHUKOBbLIMU
npeobpasoBaTtensaMm  SNEeKTPO3HEeprn  OOMNyCKaeTCs  MCNONb30BaTb reHepatopbl C
He3aBMCUMbIM MPUBOLOM B KayeCTBE CUHXPOHHbLIX KoMreHcaTopoB. [lpu aTtoMm Mexay
reHepatopamm W WX NPUBOAHBIMM  ABUraTensaMuM  LOMMKHbl  OblTb  YCTAHOBMEHbI
aBTOMaTMyeckue pasodmTenbHble MydThl.

3.2.4 YTunusaumoHHble TypbGoreHepaTopbl.

3.2.4.1 YTunusauuoHHble TypOoreHepaTopbl, MpeAHa3HaYeHHble ANna  NUTaHuS
oTaenbHbIX noTpebutenen, moryt paboTtaTtb C XapakTepucTUKamu, OTMMYaKWMMUCHA OT
yKasaHHbIx B 3.2.1.4.

3.2.4.2 YTunusauumoHHble TypboreHepaTopbl, NMPUMEHsSEMbIE ANS NUTaHUA CyOoOBOW
CeTu, AOMKHbI BbITb paccunTaHbl Ha NapannenbHyo paboTy C reHepaTopamm C HE3aBUCUMbIM
npueogoM. [pn aTOM pacnpeneneHne Harpysku Mexay arperatamm [OSMKHO OTBeyaTb
TpeboBaHusm 3.2.2.
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3.34UCNo U MOWWHOCTb TPAHC®OPMATOPOB

3.3.1 Ha cypax, roe ocselleHve M ApyrMe OTBETCTBEHHble YCTPOMCTBA NUTAKOTCS
Yyepes TpaHchopMaTophbl, JOMMKHO BbiTb NPeayCMOTPEHO HE MeHee ABYX TpaHcdopMaTopoB
TakoOW MOLLHOCTM, YTOObI NpU BbIXOAE U3 CTPOS caMoro H60MbLLIOrO U3 HUX OCTarnbHble MOrN
obecneynTb NOMHY NOTPEBHOCTL B SMNEKTPUYECKON 3HEPrnM Mpu BCEX YCMoBUSX paboThbl
cyaHa.

Ecnn npumeHsieTcs cekumoHMpoBaHHas cuctema COOpHbIX LWWH, TpaHcdopmaTopsl
AOMXKHbI ObITb NOAKIMIOYEHbI K pa3HbiM CEKLMAM.

[na cynos (kpome naccaXxumpckux) BarioBon BMecTumocTblo MeHee 300 orpaHuYeHHbIX
pavioHoB nnaeaHusa R2, R2-RSN, R2-RSN(4,5), R3-RSN 1 R3 ¢ ycTaHOBKOW Marion MOLLHOCTH
AornyckaeTcs ycTaHaBnuBaTb TOMNbKO OAUH TpaHcdopmaTtop.
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3.4 MNTAHUE OT BHELWWHEINO UICTOYHUKA SNEKTPUYECKOW SHEPIUN

3.4.1 Ecnn npegycmaTpuBaeTcs NUTaHWe CygOBOW CETUM OT BHELUHEro UCTOYHUKA
3NEKTPUYECKON SHEpPrnn, Ha cygHe AOSMKEH ObiTb YCTAHOBMEH LUWUT MUTAHUSA OT BHELLUHEro
NCTOYHMKA (CM. Takke 4.6.4.6).

[lna cynoB € anekTpuyecKon yCTaHOBKOW Maron MOLLHOCTU JOMyCcKaeTcsa NoaknoyeHme
kabenen nUTaHUA CyOOBOM CETM OT BHELLUHEro WCTOYHMKA ONEeKTPUYEeCKON 3SHeprum
HEenoCpeACTBEHHO K rMaBHOMY pacnpeaenuTenbHOMY LUNTY.

3.4.2 Ha wuTe nuTtaHna oT BHELWHEro UCTOYHMKA 9NEeKTPUYECKON 3HEPrnn OOMMKHbI
ObITb NPEOYCMOTPEHbI:

.1 KnemmHble yCTPOWCTBa AN NOAKMoYeHNs rnbkoro kabens;

.2 KOMMYyTauUMOHHble W 3alUMTHble YCTPOMCTBA [ANA BKIKYEHUS W 3aluUThbl
CTaLMOHaPHO NPOSIOXKEHHOro Kabens rnaBHOro pacnpeaenuTenbHOro WNTa; Npy PacCToOAHUN
Mexay LUMTOM NUTaHUA OT BHELHEro WMCTOYHWKA 3MEeKTPUYECKOW 3JHEprMn Wn rnaBHbIM
pacrnpegenutenbHbiM WNTOM MeHee 10 M no anvHe kabenst 3aWMTHOE YCTPOMCTBO
AOnycKaeTCs He yCTaHaBNMBaTb;

.3 BOMbTMETP WNU CUrHamnbHblE famMnbl O HaMMYMU Ha KNeMMax HanpshkeHusa oT
BHELUHEro NCTOYHMKA TOKa;

4 yCTPOWCTBO W BO3MOXXHOCTb BKIMOYEHNS YCTPOMCTBA ANSA KOHTPONSA NOMASPHOCTU
unu nopsigka cnegosaHuna as;

.5 Knemma ans 3asemreHust HeMTpanbHOro NPoBoAa OT BHELUHETO NCTOYHUKA,;

.6 Tabnuuka, ykasbiBaloLwasa HanpskeHe, pog Toka U 4acToTy;

.7 YCTPOMCTBO ANA MEXaHW4YecKoro 3akpenneHus KoHua rubkoro kabens,
NnoABELEHHOrO K LWMTY, 1 CKOObI 4nsi noaBeckn kabens, KOTopble OOMKHbI pacrnonaratbCsa Ha
LLMTE NUTAHMSA OT BHELLUHEro UCTOYHUKa Unu B3N Hero.

3.4.3 Npn NnnTaHnMM CygoBOK CETU OT BHELUHEro MCTOYHUKA 3N1EKTPUYECKON SHEPTUN
C 3a3eMIIeHHOW HenTpanblo, NNowWaab CeYeHUs1 HEeWTparnbHOM >KuMbl AOSMKHA ObiTb He
MeHee 1/2 nnowaan ceveHus Xunbl nuTatowero kabens.
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3.5 CACTEMbl COEQUHEHWW ATPEFATOB UCTOYHUKA SNTEKTPUYECKON
SQHEPIMA
35.1 Ecnun arperatbl NCTOYHUKA 3NEKTPUYECKON SHEPTMM HE NPUCMOCcOBneHbl Ans

AnuTenbHon napannensHon paboTbl Ha oblime LWKWHbI, JoMKHA OblTb NpUMeEHeHa cxema
coeavHeHun, obecneynBatolas BO3MOXHOCTb MOAKIMOYEHUS UX Ha napannenbHyto paboTty
BO BpeMs nepeBoda Harpysku ¢ 0QHOro arperaTta Ha Opyrom.

3.5.2 "eHepaTopbl NOCTOAHHOIO TOKa CMELLaHHOro BO30OYXaeHWs,
npegHasHavyeHHble Ana  napannenbHon paboTbl, [AOMKHblI  WMETb  ypaBHUTENbHbIE
coeuHeHus.

353 Ecnu npegycmatpuBaeTtca napannenbHas pabota reHepaTopoB NepeMeHHOro
TOKa, TO Ha [flaBHOM pacnpegenuTtenbHOM  WUTe JOIPKHO OblTb  yCTaAHOBMEHO
CUHXPOHU3NpPYOLLEE YCTPONCTBO.

Mpn aBTOMATUYECKON CUHXPOHM3AUMM OOSMKHO ObITb NPeaycMOTPEHO YCTPOWCTBO
pe3epBHOMN PYYHOM CUHXPOHU3ALUN OAHUM OMNeEpPaTopPoOM.

354 lNpn ycTaHOBKE HECKOSbKMX FEeHepaToOpOB MOCTOSHHOrO TOKa Ha rraBHOM
pacnpeaenuTenbHOM LWNUTE AOMKHO ObiTb YCTAHOBNEHO YCTPOUCTBO ANsi NOAMAarHN4MBaHus.

Takoe ycTpoMCTBO MOXeT ObiTb [ONyWeHO W Ans  CUHXPOHHBLIX reHepaTopoB
nepemMeHHOro ToKa, ecriv OHO He0BX0AMMO ANA HayanbHOro BO30YyXaeHus.

3.55 Ecnu He npegycmaTtpuBaeTca napannenbHon paboTbl mMexay CyaoBbIMU U
BHELUHMMW UCTOYHMKAMWN INIEKTPUYECKON IHEPrMM Ha obLLMe LINHBI CyL0BOW 3NEeKTPUYECKOn
YCTaHOBKW, CUCTEMA COeANHEHUS AO0MKHA NMeTb BNOKMPOBKY, UCKIMOYAKOLLYI0 BO3MOXHOCTb
NOAKMIOYEHNs UX Ha NnapannenbHyo paboTy.

3.5.6 Ecnv  OCHOBHOM WCTOYMHWK 3NEKTPUYECKOW 3JHeprum Heobxoamm Ansg
obecnevyeHna OBWXKEHUS CyaHa, COOpPHble LUWHBI FMaBHOMO pacnpedenuTernibHOro wuta
OOMMKHbI ObITb pasgeneHbl, N0 MEHbLUEeN Mepe, Ha OBE 4acTW, KOTOpble B HOpMaribHOM
COCTOSIHUM [OIMKHbl ObITb COEAMHEHbl aBTOMAaTUYECKMMM BbIKMOYATENAMU WU MHBIMK
on006peHHbIMM cpeacTBaMn (Hanpumep, aBTOMAaTMYECKMA BbiktovaTens 6e3 mexaHusama
pacuenneHns wnn pasbeavHuTens). WMcnonb3oBaHne OGONTOBbIX COEAMHEHUR Mexay
cekumsamu PLL B kayecTBe cpeacTsa pasgeneHms WnH He OoMnyCcKaeTcs.

MoaknioveHne reHepaTopoB W AyGRMPOBaHHbLIX noTpebutenen AOMKHO ObiTb, MO
BO3MOXXHOCTU, CAMMETPUYHO pacnpeneneHo Mexay YacTamMu COOPHbIX LUWH.
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4 PACNPEQENEHUNE ANEKTPUYECKOW SHEPIUN

4.1 CUCTEMbI PACINPEOENEHUA

41.1 B cynoBbIX ycTaHOBKax [OMyckaeTcsl MNpUMEHeHue cregylwmx cuctem
pacnpegeneHns dNeKTPU4eCcKkon aHepruu:

.1  nepemeHHoOro Toka HanpsbkeHmem go 1000 B:

.1.1 TpexdasHas, TpexnpoBoaHas U3onnpoBaHHas;

1.2 TpexdpasHas TpexnpoBogHAad C  HYNEeBOW TOYKOW, 3a3eMSIEHHOW 4epes
BbICOKOOMHbIV PE3UCTOP U peakTop (KOMNEHCMPOBAHHO-PE3UCTUPOBAHHAA HENTParb);

2 OONONHUTENbHO Ans HanpshkeHui Ao 500 B BKNIOYNTENBHO:

2.1 TpexdasHas, YeTbipexnpoBogHasa N30NMpoBaHHas;

.2.2 TpexdasHas, 4eTblpexnpoBogHas C  HYNeBOWM  TOYKOW,  3a3eMNeHHOM
B cooTtBeTcTBMM € 4.1.1.1.2;

.2.3 oAHoasHas, ABYXNPOBOAHAA N30NUPOBaHHAS;

.2.4 opHodasHas, ABYXNPOBOAHAA C HyNEBOW TOYKOW, 3a3€MISIEHHOW B COOTBETCTBUM
c4.1.1.1.2;

.2.5 ofHoasHas, ogHOMNPOBOAHAA C WMCNOMb30BaHWEM Kopnyca CygHa B KayecTse
obpaTtHoro npoBoda (Ha cyaax BasriloBov BMECTUMOCTLI0 MeHee 1600) ansa HanpsikeHus go 50
B, kpome ykasaHHoro B 6.8.4, npu ycnoeum, 4To ntoboin BO3MOXHbIN TOK HE OyaeT NpoxoanTb
HEeNnoCpeACTBEHHO Yepes Noboe 13 B3pbIBOOMACHbLIX NOMELLEHWIA;

.3 MOCTOSAHHOrO TOKa:

3.1 [OByxnpoBoOAHas M30NMpOBaHHas;

.3.2 ogHoMpoBOAHAss C WCNONb30OBaHWEM Kopryca cCygHa B KadecTtBe obpaTHOro
npoeoda (Ha cygax BanoBon BMecTumocThio MeHee 1600) ons HanpsbkeHus oo 50 B, kpome
ykasaHHoro B 6.8.4, npu ycnoBuu, 4TO nOOOM BO3MOXHbIA TOK He OyaeT NpoxoaunTb
HenocpeaAcTBEHHO Yepes Noboe 13 B3pbIBOOMACHbLIX NOMELLEHWA.

Mpun ncnonb3oBaHMM KOpNyca cyaHa B Ka4ecTBe 06paTHOro NpoBoAa BCE KOHEYHbIE Lienu
OOIKHbl ObITb ABYXNPOBOOHBLIMW, a W30SIMPOBaHHbIN OBpaTHLIN NPOBOA AOMMKeH ObiTb
3a3eMIIeH Ha 3a3eMNALLEN LWNHE pacnpeaenmTenbHOro Wwuta, OT KOTOPOro Lenb nony4vyaeT
nuTaHne, B OOCTYMHOM Afsd ocMoTpa MecTe. [pu 9TOM [OrmkHbl ObITb NpenyCcMOTpPEHbI
YCTPONCTBA 4115 OTKMOYEHUS OT Kopryca CyfHa 3a3eMsowmX WWH ANs IPOBEPKN COCTOSAHUSA
n3onaumn.

Ha cypax Banosow BmectumocTbio 1600 1 6onee gonyckaeTcsi NpUMEHEHNE MECTHbIX
3a3eMJIEHHbIX CUCTEM NUTaHWA cregylwmx notpebutenen (npu ycnosuu, 4To nobown
BO3MOXHbIN TOK He ByaeT npoxoauTb HEMOCPEACTBEHHO Yepe3 noboe M3 B3pbIBOONACHbLIX
NMOMELLEHMIN N NPOCTPaHCTB):

.1 cuctembl anekTpuMyeckoro (akkymynsiTOpPHOro) nycka Asuratenen BHYTPEHHEero
cropaHus;

.2 CMCTeMbl KAaTOAHOWN 3alUMTbl KOpnyca CyaHa C HanoXeHHbIM TOKOM;

.3 CUCTeMbl KOHTPOINS 1 N3MepeHus conpoTuBneHns nsonauum (cm. 4.6.4.7).



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acme Xl)
43

4.2 AONYCTUMBIE HAMNPAXEHUA

4.2.1 [lonycTnMmble HaNpPsHKEHUSA Ha 3aKUMax arperatoB MCTOYHUKA SNEKTPUYECKON
3Heprun ¢ yactotonm 50 n 60 U, B 3aBUCMMOCTM OT NPUHATON CUCTEMbI pacnpeaeneHus
ANeKTpuyecKon aHeprum, npmsegeHsl B 4.1. [lononHuTensHble TpeboBaHMsA AN YCTPOMUCTB Ha
HanpshkeHne 6onee 1000 B npmBeneHsl B pasg. 18.

4.2.2 [onycTnmble HanpsKeHUst Ha 3aKMMaxX UCTOYHWKOB 3N1EKTPUYECKON 3HEPTrvm
NMOCTOSIHHOMO TOKa He AOMKHbI NPEBbILWATL CReayroLmnX 3Ha4YEeHUN:

1500 B — ons cuctem ¢ pacnpeneneHmem aneKTpn4eckon SHEpPrm Ha NoCTOsIHHOM TOKe,
yaoBneTeopsowmnm TpeboBaHuam pasg. 22;

500 B — ans cnnoBbiX CUCTEM;

250 B — gnga cuctem oceeLleHuns, oborpesa u LWTeNcernbHbIX PO3ETOK.

4.2.3 [lonycTnmble HanpsbKeHUs Ha 3axumax notpedbuTenen nepeMeHHoro Toka He
OOJDKHbI NPEBbILWATL 3HAaYEeHWI, YKa3aHHbIX B Tabn. 4.2.3.

Tabnuua 4.2.3

Ne onyctumoe
MoTtpebutenu Hony
n/n HanpshkeHue, B
CraunoHapHble cunosble noTpebutenu, HarpesaTenbHble, kambysHble 1 1000

oTonuTernbHble NPUBOpPbI, YCTAHOBMEHHbIE CTALMOHAPHO B NOMELLEHUSX APYTUX,
YeM yKasaHHble B 1. 2

2 lMepeHoCHbIE CMMoBLIE NOTPEOUTENN, MMTaemble OT LUTENCENbHbIX PO3ETOK, 500
YCTaHOBMNEHHbIX CTALMOHAPHO BO BPeMS UX paboTbl, HarpeBaTenbHbIe U
oTonuTenbHble NPMBOPLI, YCTAHOBIIEHHbIE B KAlOTax U NOMELLEeHUSX As
naccaxwupos (cM. 15.2.5)

3 OcBelleHune, cMrHanu3auus u BHyTPEHHAS CBA3b, LUTencenbHble po3eTky And 250
NUTaHUA NEPEHOCHbIX NoTpebuTenen ¢ ABOWNHON UMW YCUINEHHON n3onsauuen unm
3MNEeKTPUYECKN OTAENEHHbIX C NOMOLLbIO U30NMPYHOLLEro TpaHcgopmartopa

4 LLitencenbHble po3eTkn, YCTAHOBMEHHbIE B MECTaX U NMOMELLEHNSX C NMOBbILLEHHOW 50
B@XXHOCTbIO, @ Takke 0cobo CbIpbIX, MPeAHasHavYeHHble AN NUTaHns
notpebutenei 6e3 4BONHOW UMW YCUMEHHON N30MALMU UNWN SNEKTPUYECKUN He
OTAENEHHbIX

4.2.4 [onycTnmble HanpsXXeHus Ha 3axxmMax noTpebutenen NOCTOSIHHOIO TOKa He
OOJIDKHbI NPEeBbILLAaTb 3HAYEHWI, YKa3aHHbIX B Tabn. 4.2.4.

Tabnuua 4.2.4

Ne MoTpebutenu Ronyctumoe
n/n HanpsbkeHve, B
1 | CrauunoHapHble cunoBble noTpebutenu 500

2 | HarpeBaTenbHble, KaMOy3Hble 1 T.M. npubopsl 250

3 OcselligHue, LTencenbHble po3eTku? 250

Bo3ne wTencenbHbIX PO3ETOK C HanpsKeHWeMm Bbllle 6e30MacHOro, yCTaHOBIEHHbIX B MOMELLEHUSX C
MOBBILEHHOW BMAXHOCTbIO UM 0CODO CbIpbIX, AOIMKHbI OblTb MOMELLEHbl HaanucK, ykasbiBalolwime Ha
npuMeHeHne notpebuTtenen ¢ OBOWHOW WM YCUNEHHOW M30MAUMEn unu xe noTpebutenen, aneKkTpuyecku
OTAENEHHbIX OT HanpsXeHus Bbile 6e3onacHoro.
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4.3 MUTAHUE OTBETCTBEHHbIX YCTPOUCTB

43.1 OT WWH rnaBHOro pacnpeaenuTenbHOro WuTa AoSMKHbI NonydaTe NuTaHue no
oTaenbHbIM ouaepam criegyowme notpedburenu:

A1 ANeKTpuYecKne NpmMBOAbl pPyneBbiX YyCTPOMUCTB (CM. Takke 5.5.2);

.2 3reKTpudeckue NpuBOAbl SIKOPHOMO yCTponcTea (cM. Takke 4.3.3);

.3 aneKkTpudeckue NpmBOAbl NOXapHbIX HACOCOB;

4 3nekTpudeckue NpuBOAbl OCYLUMTENbHBIX HACOCOB;

.5 anekTpudeckue npuBoOblI KOMIMPECCOPOB M HACOCOB CrPUHKINEPHOW CUCTEMbI,
obopynoBaHne, obecneumBatowiee paboTy neHoreHepaTopoB CUCTEMbl TYLUEHUS MEHON
BbICOKOW KpaTHOCTY;

.6 WMT XOoNnoaunbHOM YCTAaHOBKM rpy30BbIX TPIOMOB;

.7 aneKkTpuyeckue npuBOAbl arperatoB BO30YXOEHVS anekTpuyeckon rpebHon
YCTaHOBKMY;

.8  CeKUMOHHbIE LLMUTbI OCHOBHOIO OCBELLEHUS;

.9  wwmT pagnoobopyooBaHus;

.10 WuT HaBUraumMoOHHOro 06opyaAOBaHNS;

11 WKT cUrHanbHO-OTNNYUTENBHBLIX POHapen;

.12 CceKuumoHHble WKUTBI W pacnpefenuTenbHble YCTPOWCTBA NUTaAHUA  OPYrnx
notpebuTtenen OTBETCTBEHHOINO Ha3Ha4yeHus, 06beAMHEHHbIX MO NPUHLMNY OLHOPOOHOCTM
BbIMOMHAEMbIX OYHKLMWIN;

.13 pacnpegenutenbHble yCTpoWcTBa OObLEOWHEHHOro nynbTa ynpaeBneHust (CMm.
Takke 4.5);

.14 WnT CTaHuMM aBTOMAaTMYECKOM CUrHanu3aunm obHapyxeHusa noxapa;

.15 oanekTpuyeckue npuBOObl MeEXaHW3MOB, obecneuyvBaloWmx paboTy rnaBHbIX
MeXaHN3MOB;

16 WMThl 9NEeKTPUYECKMX MPUBOLAOB PY30BbIX, LUBAPTOBHbIX, LUMOMOYHBIX U APYrUX
YCTPOWCTB, BEHTUNALMN N HarpeBaTenbHbIX NPMOOPOB;

.17 ycTpouncTBa ynpasreHnss BUHTOM perynupyemoro Liara;

.18 3apsigHble YCTPOWCTBa CTapTepHbIX akKymynaTtopHbix ©Gatapen u  Gatapewn,
NUTaKLLNX OTBETCTBEHHbIE YCTPONCTBA;

.19 WKMTbl NUTaHUA SNEKTPUYECKUX NPUBOAOB 3aKPbITUA BOLOHENPOHULAEMbIX ABEpeEn
W YCTPOWCTB, yAepXMBaloLUX NPOTUBOMNOXApHbIE ABEPU B OTKPLITOM COCTOAHWUWU, a Takke
LWNTbI CUrHaNM3aumMm O NonoXEeHNN N 3aKpbITUKM BOSOHENPOHULAEMBIX N MPOTUBOMNOXAPHbIX
aBepern;

.20 WMT XONoauribHOW YCTAHOBKM CUCTEMbl YrMEKUCNOTHONO TYLUEHUS HU3KOro
OaBneHus;

.21  WMTbl OCBELLUEHUA aHrapoB M CBETOTEXHMYECKOro obopyaoBaHWs MOCALOYHbIX
nnowanok Ansg BepToneTos.

[onyckaeTca nutaHue notpebutenen, nepeyncnerHolix B 4.3.1.4, 4.3.1.9 — 4.3.1.11,
4.3.1.14, 4.3.1.15, 4.3.1.17 — 4.3.1.19 oT pacnpegenutenbHbiX YCTPONCTB, yKasaHHbIX
B4.3.1.12 nnn 4.3.1.13, no otaenbHbIM ouaepam, UMeoLMM KOMMYTaLMOHHbIE U 3alLNTHbIE
YyCTPOMNCTBA.

4.3.2 Ecnn mexaHu3mMbl OOHOrO HasHa4YeHUs C JNEeKTPUYECKUMU npuBoLaMU,
yKkasaHHbIMU B 4.3.1, yCTaHOBMNEHbI B 4BOMHOM UK BonbLUEM KONUYECTBE, 3a UCKOYEHMEM
npegycMoTpeHHbix B 4.3.1.1, 4.3.1.5 u 4.3.1.7, TO, N0 KpanHehn mMmepe, OOMH U3 3ITUX
ANEKTPUYECKNX NMPUBOAOB OOSMKEH MOMydaTb NUTaHWe No OTAENbHOMY huaepy OT rNaBHOMo
pacnpegenuTtensHoro wura. Ha anektpuyeckne npuBoAbl OCTasnbHbIX TakKMX MEXaHU3MOB
Jonyckaetcd nogasaTb NUTaHWME  OT  CEKUMOHHbIX  LWWTOB UMM cneuunanbHbIX
pacnpefenuTtenbHblX  YCTPOWUCTB, MNpedHasHayeHHbIX ANnA  NUTaHUd  OTBETCTBEHHbIX
notpebutenen.




Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acme Xl)
45

Ecnu cbopHble WnHBI Ha rMaBHOM pacnpefenuTenbHOM LWNUTe pasfeneHbl Ha Cekuuu,
UMeloLLMe MeXCEKUNOHHbIE pasbednHUTENbHbIE YCTPOMCTBA, TO AreKTpuyeckue NpuBoabl,
CEKUMOHHbIE WKUTbI, creunanbHble pacnpegenntenbHble YCTPOMCTBA UMW MyINbThl,
YCTaHOBJIEHHbIE B ABOVHOM My 6oMblUeM KONMMYECTBE UMK NUTaemble No AByM dugepam,
AOJIMKHbI ObITb NOAKMIOYEHbI K Pa3HbIM CEKLMAM rMaBHOro pacnpeaenmuTenbHOro wuta.

4.3.3 Ha rpysoBbIX cygax OrpaHMyYeHHbIX pavoHOB nraeaHus R2, R2-RSN, R2-
RSN(4,5), R3-RSN 1 R3, a B oTAenbHbIX Crydasx Ha cyaax HEeorpaHW4YeHHOro paroHa U
orpaHvyYeHHoro panoHa nnasaHus R1 no ocobomy cornacoBaHuio ¢ Pernctpom gonyckaercs
nogkrnioyeHne duaepa nUTaHUS SGKOPHOrO YCTPOWCTBA K pacrnpefenuTefnlbHOMY LUTY
rpy3oBbiX nebefok wnu Apyromy pacnpegenuTtensHoOMy LWWTY Mpu yCnoBUM WX MUTaHUSA
HenocpeACcTBEHHO OT rMaBHOro pacrnpeaenuTensbHOro WmTa U COOTBETCTBYIOLLEN 3aLLUThI.

4.3.4 KoHeYyHble OTBETBMEHHbIE LIenM Ha HOMUHAanNbHbLIA TOK 6onee 16 A OOMKHbI
nutatb He Bonee ogHoro noTpebutens.
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4.4 MWTAHUE INEKTPUYECKUX (ANIEKTPOHHbIX) CUICTEM ABTOMATU3ALIUN

4.4.1 MuTtaHne aneKkTpuYeckux (SMNEKTPOHHbLIX) CUCTEM aBToOMaTM3auuMuM [OOITKHO
oTBe4YaTb TpeboBaHusAM YacTu XV «ABTOMaTU3aLUNNA».
4.4.2 lMuTaHne ycTponcTB aBTOMaTM3auMu, HEODXOOUMBIX AN 3anycka u paboTbl

aBapuMHOrO Ou3enb-reHepaTopa, AOMMKHO OCYLLECTBMAATLCA OT CTapTepHOW unu gpyron
OTAEnNbHOW akKyMynsiTopHou 6aTapen, pacnonoXeHHOW B MOMELLEHUN aBapUNHOIO An3enb-
reHepaTtopa.
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4.5 MUTAHUE OB bEAMHEHHbIX NYJIbTOB YMNPABJNEHUAA CYOAHOM

45.1 Mpn pasmveweHnn B nNynbTe YyNpaBreHUs CYAHOM  3rEeKTPUYECcKOoro,
HaBUraLMOHHOTO W paaMoobopyaoBaHWS, 3NEKTPUYECKMX YCTPOWCTB aBToMartusaumn wu
OUCTaHUMOHHOrO ynpasneHns rmnaBHbIMW W BCMOMOraTernbHbIMM MexaHu3MaMn nuTaHue
Takoro obopyaoBaHUsA OOSMKHO NMPOM3BOAUTBLCS NO OTAeNbHbIM dmaepam, Kak TpebyeTtcs B
HacTosLen rnaee u apyrnx Yactax MNpaswun.

JonyckaeTcs ocywecTBnATb nNutaHme obopyaoBaHus, nepedncrneHHoro B 4.3.1, oT
pacnpegennTenbHbIX YCTPOUCTB 06beANHEHHOrO NyrnbTa yrnpaBneHns CyaHOM Mpu yCrioBun
BbINoNHeHust TpeboBaHun 4.5.2 — 4.5.6 (cMm. Takke 9.4.3).

45.2 PacnpegenutensHble ycTpoicTBa 06beAMHEHHOrO NynbTa AOMKHbI Nony4aTb
nuTaHnWe OT T[NaBHOrO pacrnpefenuTernbHOro LWMTa HEemnocpeAcTBEHHO WM yepes
TpaHcdopmaTopbl MO ABYM He3aBUCUMMbIM dougepam, NoAKMOYEeHHbIM K pasHbIM CEKLMAM
COOPHbIX LUWH FNaBHOrO pacnpeaenuTensHOro WwuTa (ecnv NpUMEHsieTCa CeKUMOHNPOBaHne
LUWH).

Mpyn Hanuuuu Ha cygHe aBapuMHOrO reHepaTopa nUTaHWe pacnpegenuTernbHOro
ycTponcTBa 0OObeQMHEHHOro nynbTa LOSMKHO OCYLECTBRAATbCA MO OogHOMYy dwuaepy OT
rMaBHOrO pacrnpegenuTernibHoOro wuta WM nNo ogHoMmy duaepy OT  aBapUMHOro
pacnpegenuTtensHoro wmra.

45.3 PacnpegenutensHble ycTpoWcTBa OObEAMHEHHOrO nynbTa ynpaBneHus
OOIMKHbI noslyyaTb He3aBUCMMOE NuTaHue No oTAenbHoMy dumaepy Takke OT ApYyroro
NCTOYHMKA UM UCTOYHUKOB, €Cnn 3TO HeobxoaMMo, ncxoasa n3 TpebosaHu K 060pyaA0BaHUIO,
nonyyatroLwemMy nuTaHne ot 3TUX pacnpenenurenbHbIX YCTPONCTB.

45.4 Ha pacnpegenntensHOM yCTPOWCTBE AOMKeH ObiTb Nepekntoyartens guaepos
NUTaHus, NpeayCcMOTPEHHbIX B 4.5.2.

Ecnu npumeHsieTcs aBTOMatnyeckmi nepeknoyartenbs, JOMMKHO ObiTb obecnevyeHo Takke
py4yHoe nepekntoyeHve duaepos. Mpu aTom gomkHa GbiTb NpegycMoTpeHa Heobxoaumas
GnokupoBka.

4.5.5 Kaxabih notpebutens n3 ocobo nepeyvncrieHHbix B 4.3.1, nonydarowimin
nuTaHue oT pacnpeaennuTerbHbIX YCTPONCTB 06beAMHEHHOro nynbTa ynpasreHusl, OOMKeH
nuTaTbCHa N0 OTAEeNbHOMY duaepy (cm. Tarke 9.4.3).

4.5.6 B 06beanHeHHOM NynbTe ynpaBneHnsa OMKHO ObiTb yCTAHOBMEHO YCTPOMCTBO
CBETOBOW CUrHanmsaumm o Hanuunm HanpsKeHUs NUTaHus.
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4.6 PACNPEQENUTENbHbLIE YCTPOUCTBA

4.6.1 KoHcTpyKuusa pacnpeaenutenbHbIX WUTOB.

4.6.1.1 Kapkacbl, NUUeBble NaHenM N KOXYXU rMaBHbIX, aBapuUrHbIX, CEKLUNOHHbIX Y
rpynnoBbIX pacrnpegennuTesibHbIX WWUTOB AOMMKHbI M3roTaBnmMBaTbCA M3 MeTanna unuM us
OpYyroro NPOYHOro Heroptoyero matepuana.

Ecnn oblias MoLHOCTb NpedHas3Ha4YeHHbIX AnA napannenbHon paboTbl reHepaTopoB
npesbiwaeT 100 kBT, reHepaToOpHbIE CEKUMM IMaBHOIO pacnpenennTenbHoro WwuTa gOSMKHbI
OblTb OTAENEHbl ApYr OT Apyra 1 OT NPUMbIKAKOLWNX CEKLMIA NeperopogkaMmm U3 Heroprodero
MaTtepuana, npeaoTBpallaloLL MmN pacnpoCcTpaHeHNE UCKP U NaMeHN.

4.6.1.2 PacnpegenurernbHble LWWTbl  OOMMKHbI  MMEeTb  OOCTaTOYHO  KECTKYHo
KOHCTPYKLMIO, BblAEPXKMBAIOLLYID MEXaHUYECKMe HanpsXKeHusl, BO3HUKAOLWNE B YCIOBUSX
aKcnnyaTtaumm n BCrneacTBmMe KOPOTKUX 3aMblKaHUN.

4.6.1.3 PacnpegenuTernbHble WWTbl AOMKHbI BbITb, NO KparHen Mepe, 3alluLLEHbl OT
Kanexa. OTon 3aWwmThbl He TpebyeTcs, ecnu WKTbl NpegHa3HayYeHbl 4s YCTaHOBKM B MecTax,
roe OTCYTCTBYIOT YCNOBUS ANA nonagaHua B pacnpegenuTenbHble LWKTbl BepTUKasribHO
nagatowmx kanesnb (cM. Takke 4.6.6.2).

4.6.1.4 PacnpegenurenbHble WWUTbl, NpegHasHayeHHble Of9 YCTaHOBKM B MecTax,
OOCTYMHbIX MOCTOPOHHUM NMUaM, OOJKHbI ObiTb CHabGXeHbl ABepuamu, OTKpbiBaAKOLWMUMUCS
cneumanbHbIM Kto4YoM, OOUHAKOBbBIM 41151 BCEX pacnpefenurenbHbIX WMTOB Ha CyaHe.

4.6.1.5 KoHCTpyKUuNs ABeEpeL pacnpeaenutenbHbIX WMTOB AOMKHA ObiTb Takon, YTOObI
nocne nx oTKpbiBaHUS Bbin obGecneyeH JOCTYMN KO BCEM YacTsM, Tpebyrowmm yxoda, a 4yacTu,
pacrnonoXeHHble Ha ABepLAXxX M HaxogsLwmecs nog HanpsbkeHMeM, OOIDKHbI ObiTb 3alLMLLEHbI
OT CNy4YanHoOro NPUKOCHOBEHMUSI.

OTkpblBalOWMECS MNAHENU W AOBEpUbl, HA KOTOPbIX pPacroNoXeHbl 3JriekTpuyeckas
annapaTtypa ynpaBsfeHuUsi 1 U3MepUTENbHbIE NPUGOPLI, OMMKHBI ObITb HAOEXHO 3a3eMI1eHbI
He MeHee YeM OfHOW MMOKOoM NepeMbIYKOMN.

4,6.1.6 [naBHble, aBapuUiHble N CEKUMOHHbIE pacnpedenuTeribHble LUNTbI, a Takke
NynbTbl YNpaBfieHUs OOMKHbI CHAGXaTbCA MOPYYHSAMU, PACMONIOXKEHHBIMA HA WX JTMLEBON
cTopoHe. PacnpegenutenbHble WUTbl C JOCTYNOM C 3aHEN CTOPOHbI AOMKHbI cHabXaTbecs
rOPU3OHTasbHBIMU NOPYYHAMK, PACMONOXEHHBIMA 3a LLNTOM.

B kadecTBe maTtepuana ans nopyyHen OonyckaeTcsl U3oMsLUMOHHLIN MaTepuar, 4epesBo
UNun 3a3eMrneHHble MeTannuyeckme Tpybbl C COOTBETCTBYHOLLMM N30MSLMOHHBIM MOKPbITUEM.

4.6.1.7 TeHepaToOpHble MaHENM [NaBHbLIX pacnpegenuTenbHbiX LWWUTOB OOMMKHbI
OocCBeLlaTbCA CBETUMbHUKaMMK, MONyyawlwuMm nMTaHue CO CTOPOHbI reHepaTopa nepepn
rMaBHbIM BbIKMOYATENEM UM HE MEHEE YeM OT OBYX pasHbiX CUCTEM COOPHbLIX LUMH Mpu
HanMuun Takmx cuctem B cooTBeTcTBUM C 3.5.6. MNpn OTCYTCTBMM YKa3aHHbIX CUCTEM MOXET
ObITb JONYLLEHO NUTaHUEe CBETUITbHUKOB OT aBapUNHOIo pacnpeaenmntenbHOro wmra.

4.6.1.8 OcBelleHNe NULEBON CTOPOHbI MaHenen pacrnpeaenuTenbHbIX LUTOB He
JOIMKHO MelaTb HabnAeHMo 1 Bbi3biBaTb CrENsLLEro 4eNcTBUS.

4.6.1.9 KoOHCTpyKUUA pacnpefenurenbHbiX LWWTOB U MNyNbTOB MNPUCIAOHHOIO Tuna
AorkHa obecneunBatb AOCTYN K YacTaMm, Tpebyowmm o6cnyxmBaHums.

[Bepn pacnpenenuTenbHbIX LWNTOB OOMKHbI ObiTb 060pyAoBaHbl YCTPOUCTBAMM AOJIS
OMKCUPOBAHUS B OTKPLITOM MOMOXEHMWMN.

BbigBmwxkHble ©MnokM U nNpubopbl AOMKHbI MMETb YCTPOMCTBA, NpedoTBpaLiatolme
BbiMaZieHne B BbIABUHYTOM MOMOXEHUN.

4.6.1.10 Kaxgoe pacnpegenutenibHoe YCTPOWCTBO Ha  HanpsbkeHue  Bbille
©e30nacHoro, KOTopoe UMeEeT KOMMYTALMOHHYIO U 3alLUTHYHO annapaTtypy U Ha KOTOPOM He
YCTaHOBIIEH BONbTMETP, AO/MKHO ObiTb CHAGXEHO CUrHanbHOW namrown, MNoKasbiBatoLlen
Hann4ne HanpPsPKEHUS Ha LUNHaX.
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4.6.2 LUnHbI 1 HensonupoBaHHbIe NpoBoAa.

4.6.2.1 TllpepenbHaa TemnepaTypa HarpeBa LWMH U HEU30NUPOBAHHLIX NPOBOOOB
pacnpegenuTenbHbIX LWWUTOB NPU HOMWHANBHOW Harpy3ke U npu KOPOTKOM 3aMblKaHUU UK
JONYyCTUMOW Ans MeAHbIX LMH OOHOCEKYHOHOW Harpyske KOpPOTKOro 3aMblKaHWUs LOKHa
onpenensTbCcs Mo HauMoHarbHbIM cTaHA4apTam.

4.6.2.2 YpaBHUTENbHbIE LUMHbI AOMKHbI ObITb paccynTaHbl No kpanHen mepe Ha 50 %
HOMWHANbHOrO TOKa  Hauvbonbllero reHepaTopa, MOAKMAYaeMoro K  rnaBHOMY
pacrnpegenuTensHOMY LUUTY.

4.6.2.3 Ecnu wuvHa conpukacaeTcss C W30NUPOBAHHBIMW 4YacTaAMW UMW HaxXOAUTCA
BONU3M HMX, ee TEnnoBoOe BNMsHUE B paboyem pexume unm npu KOPOTKOM 3aMblKaHUN He
OOJDKHO BbI3blBaTb MPEBbILLEHNA TemMrnepaTtypbl, JONYCTUMOW ANA AAHHOro U30SSALMOHHOIo
mMartepuana.

4.6.2.4 LUuHbl N Hens3onNMpoBaHHbIE NPOBOAA B pacnpefesnitenbHbIX WuTax AOMKHbI
obrnagaTtb 9NeKTPoaUHAMUYECKON N TEePMUYECKON CTOMKOCTbIO MPU KOPOTKMX 3aMblKaHUSX,
BO3HUKAIOLLMX B COOTBETCTBYIOLLMX MecTax Lienu.

AnekTpogMHaMmnyeckme ycunusi, BO3HMKaKLWmMe B LWMHAX U HENM3ONMPOBAaHHbIX NPOBOAAX
NPy KOPOTKMX 3aMbIKaHUSX, OOSMKHbI ONpeaensaTbCs NO HauWoHarbHbIM cTaHA4apTaMm.

4.6.2.5 Waonatopbl M gpyrve 4actu, npegHasHadeHHble On9 KpenmeHusl LWWH U
HEeN30SIMPOBaHHbIX MPOBOAOB, OOMMKHbI BblAEpXUBaATb YCUNUS, BO3HMKaKOLWME BO BpeMs
KOPOTKMX 3aMbIKaHUIA.

4.6.2.6 Yactota cobCTBEHHbIX KonebaHur MedHbIX MOMOCOBLIX LUMH He [OOoMmKHa
HaxoanTbesa B gnanasoHax 40 — 60 n 90 — 110 Ny, gna HoMuHanbHOM YyacTtoTbl 50 y; 50 —
70 n 110 — 130 Ny Ana HommHanbHoM YacTtoThbl 60 ML,

4.6.2.7 MapKkmpoBKa WKNH N HEU3ONUPOBAHHbLIX MPOBOAOB, OTHOCALLMXCS K pPasHbIM
nontocam nNnbo K pasHbiM pasam, OOSMKHA BbINOMHATLCA OTNMYUTENbHBIMA LBETaMu B
cooTBeTCcTBUMM cO cTaHaapToM M3K 60445:2017 nnn HaumoHanbHbIMU CTaHOapTaMM.

4.6.2.8 CoeanHeHne WNH OOIMKHO BbINOMHATLCA TakuM 06pa3oM, YTOObI MCKItoYanach
BO3MOXXHOCTb NOSABNEHUA KOPPO3UM B MeCTax UX CoeMHEHUS.

4.6.3 PacyeT TOKOB KOPOTKOro 3aMblKaHUA WU BbIGOP KOMMYTaLMUOHHbIX
ANEeKTPUYeCKUx annaparos.

4.6.3.1 Pac4yeT TOKOB KOPOTKOrO 3aMblkaHWUs [OOSPKEH BbIMNOMHATLCSA Ha OCHOBE
0006peHHbIX Pernctpom ctaH4apToB UM pacyeTHbIX METOAMK.

4.6.3.2 Tlpun pacyeTe MakcuManbHbIX U MUHUMAIbHBIX TOKOB KOPOTKOrO 3aMblKaHUs
WUCTOYHUK TOKa KOPOTKOrO 3aMblKaHWA [OOMMKeH codepXaTb BCe reHepaTtopbl, BK4as
CMHXPOHHbIE KOMMEHCATOPbl, KOTOpble MOryT ObiTb NapannenbHO BKMOYEHbl, U BCe
anekTpoaBuraTenu, paboTarowme ogHOBPEMEHHO U CMOCOBHbIE AaTb TOK NOAMNUTKMA B TOYKY
KOPOTKOrO 3aMblkaHusl. PacuyeT npousBoguTcs MNpu  TpexdasHoM «MeTanfmyeckom»
3aMblKaHUMU.

PacuyeT TOKOB KOPOTKOrO 3aMblkaHWSA criegyeT BbINOMNHATH ANA BCEX 3ANEKTPUYECKNX
uenen, B KOTOPbIX YCTAHOBIIEHO 3nekTpoobopyaoBaHue, BbibupaemMoe u npoeepseMoe ¢
Yy4eTOM BeIIMYUHbI [OMYyCTUMOro TOKa KOPOTKOro 3amblKaHWs W nonydarollee nutaHue
HenocpeACTBEHHO OT LUMH rMaBHOro pacnpenernvrenbHoro wuTa, B TOM Y/UCIe U Ha LWnHax
pacnpeaenuTenbHbIX LUTOB A5 UX MPOBEPKN Ha NEKTPOSUHAMUYECKYHO CTOMKOCTb U HarpeB
B TEYEHME BPEMEHM MPOTEKAHNSA TOKA KOPOTKOrO 3aMblKaHUS.

Kak MrnHMMyMm Takme pacdeTbl JOMMKHbI ObiTb BbIMOMHEHbI AN CNeayoLwmnx ToYek:

CO CTOPOHbI FeHepaTopa Ha BbIBO4AX aBTOMATUYECKOro BbIKMOYaTENS;

Ha cOOpPHbIX LLUMHAX MaBHOro pacnpenenmTenbHOro WnuTa;

Ha LWMHax aBapuMHOro pacnpenenurenbHoro WuTa;

1 OnekTtpoasuraTenu, nosyyaiowne nutaHue OT MosynpOBOAHMKOBLIX NpeobpasoBaTeseil, He CO3daloT Toka
NOAMUTKN.
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Ha Knemmax notpebuTtenen aNeKTPoO3Heprnn MU LUNHAX LWUTOB, MOMy4YaloWwmnx nutaHue
HenocpeACTBEHHO OT rMaBHOro pacnpeaenuTesnibHoOro wura.

[nsa oueHKM YyBCTBUTENBbHOCTM 3aLLMTbl HEOOXOAMMO paccYnTbiBaTh Kak MakCUMarnbHble,
Tak W MWHMManbHble TOKM KOPOTKOrO 3aMblkaHMs Ha kKremmax notpeburtenen
3IEKTPOSHEPIUN.

PacyeT ToKa KOpPOTKOro 3aMblkaHUS1 B Lenu OT KNeMM reHepaTopa [0 LUWH rfaBHOro
pacrnpefenuTensHOro LWMTa BbIMOMHAETCA Ha BbiIBOAAX reHepaTOpHOro aBTOMaTU4ecKoro
BblKMoYvaTensd. PacyeT Toka KOPOTKOro 3aMblkaHUA Ha KremmMax reHepartopa BbINoSHAeTCS
npy HanuumMm 3awuTbl OT BHYTPEHHUX 3aMblkaHU OOMOTOK cTaTopa (Hanpumep,
anddepeHumnansHOn 3almThbl).

PesynbTaTbl pacyeta TOKOB KOPOTKOro 3amblKaHWs OOSMKHbl cofdepXaTb nepedeHb
npeayCcMOTPEHHbIX KOMMYTALMOHHBIX 3NIEKTPUYECKMX annapaToB U UX NapameTpbl, a Takke
oXuaaemble B MeCTe UX yCTaHOBKN MakCUManbsHO 1 MMHUMAarbHO BO3MOXHbIE TOKN KOPOTKOro
3aMblKkaHus.

4.6.3.3 TpeboBaHnss Kk pacyeTy TOKOB KOPOTKOINO 3aMblkaHUA B CUCTEMaAxX C
pacnpeneneHnem anekTPo3Heprum Ha NoCTOSIHHOM TOKe yKasaHbl B 22.3.4.

4.6.4 KommyTauumoHHble annapatbl U U3aMepuTernbHbie Npubopbl.

4.6.4.1 AnnapaTbl, U3MepUTENbHbIE W KOHTPONbHbIE NPMOOpPLI, OTHOCALWIMECS K
COOTBETCTBYIOLLNM reHepaTopam 1 ApYruM KPYnHbIM OTBETCTBEHHbIM YCTPOUCTBAM, cnegyeT
yCTaHaBnuMBaTb Ha pacnpeaenuTenbHbIX YCTPONCTBAX, OTHOCALLUUXCS K 9TUM reHepaTopam n
yCTpOMNCTBaM.

OT10 TpeboBaHMe MOXET OblTb He BbINONIHEHO AN FEeHepaTopoB, €CN UMEeEeTCs
LeHTpanbHbIN NyNbT yNpaBrneHnsi, Ha KOTOPOM YCTaHOBIIEHbI KOMMYTaLMOHHAA annapaTypa
N n3mepuTernbHble NPUBOPbI HECKOMNBKNX reHepaTopoB.

4.6.4.2 [na kaxgoro reHepatopa MNOCTOAHHOIO TOKa OOSMKHbl yCTaHaBMMBATbCA Ha
rMaBHOM M aBapuUMHOM pacnpenenurenbHbIX WuTax no OgHOMY aMnepmeTpy U BOSbTMETPY.

4.6.4.3 [nsa kaxgoro reHepaTopa NepeMeHHOro Toka AOMKHbI ObiTb YCTaHOBMNEHbI HA
rmaBHOM pacnpefenuTensHOM LWuTe U OfS aBapuNHOro reHepartopa — Ha aBapunMHOM
pacnpeaenuTenbHOM LWNTE cneayolme nsmepuTenbHble Npubopsbl:

.1 amnepmeTp C nepeknoyaTenem Ans u3aMepeHusi Toka B Kaxaon dase;

.2 BOMbTMETP C nepeknioyaTeneMm Ansg usMepeHusa @asHbiX WM  MNUHENHbIX
HanpsHKeHU;

.3 yactoTomep (monyckaeTcs NpUMEHEeHME OAHOro COBOEHHOro 4yactoTomepa Aans
reHepaTopoB, paboTaroLmx napannensHo, C NepeknoyaTenemM Ha Kaxablin reHepaTop);

4 BatTMeTp (ana mowHocTu cebiwe 50 kB-A);

.5 apyrue Heobxogumble NpubopbI.

46.44 [Ona cygoB C YCTAHOBKOW MarnoW  MOLUHOCTM, Ha KOTOPbIX He
npegycMaTtpuBaeTcs napannenoHasa paboTta reHepaTopoB, JOMNYyCKaeTCa yCTaHaBnmMBaTb Ha
rMaBHOM W aBapUNHOM pacnpefenuTenbHblX LWUuTax OAWH KOMMMEKT WU3MEePUTENbHbIX
npubopos, NpeaycMoOTpeHHbIXx B 4.6.4.2 n 4.6.4.3, obecneuymBalolnX BO3MOXHOCTb
NM3MepeHUI Ha KaXX1oM YCTaHOBMNEHHOM reHepaTope.

4.6.45 B uensix oTBETCTBEHHLIX MOTpeduUTENEn ¢ HOMMHANbHBIM TOKOM OT 20 A n
Oonee [JOMKHbI  yCTaHaBNMBATbCS aMnepmeTpbl. JTW  aMmnepMmeTpbl  JonycKaeTcs
yCTaHaBfnMBaTb Ha rMaBHOM pacnpenennTenbHOM LWNTE UK Y NOCTOB YNpaBreHus.

[onyckaeTcsi ycTaHOBKa aMnepMeTpoB C MnepeknivatensmMmu, Ho He 6onee yem Ha 6
notpebutenen.

4.6.4.6 Ha rnaBHom pacnpefenutenbHOM LWwuTe B maepe nUTaHuMs OT BHELUHEro
NCTOYHMKA ANEKTPUYECKON IHEPTUN OOSMKHbI ObiTb NPegyCMOTPEHbI:

.1  KOMMYyTaUMOHHbIE U 3aLUUTHbIE YCTPOMCTBA;

.2 BOMbTMETP UK CUrHanbHasa namna;

.3 ycTponcTBO 3awuTbl OT 0bpbiBa has.
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4.6.4.7 Ha rnaBHbIX U aBapUWHbLIX pacrnpefennTenbHbIX LWNTax Ofs Kaxgon ceTu
N30NMPOBaHHbBIX CUCTEM LAOSMKHO ObiTb YCTAHOBMEHO NEPEKITYaeMOe NN ANs KaxXaon ceTn
OTAEeNbHOE YCTPOWUCTBO A5 U3MEPEHUS U UHOMKALMM CONPOTUBIIEHNSA N30MNALMN.

Tok yTeukun Ha koprnyc, 06yCnoBneHHbI paboTon N3MEPUTENBHOIO YCTPONCTBA, B NMobbIX
cny4yasix He JorkeH npeBbiwaTh 30 MA.

HomkHa OblTb NpeaycMoTpeHa CBETOBasi M 3BYKOBAasi CUrHanusaumsi 0 HegomnycTMMmom
NMOHWXXEHUN CONPOTUBIEHNS U30NALNN.

Ha cynax 6e3 noCcTosiHHOWM BaxTbl B MAaLUMHHOM MOMELLEHUN Takas CUrHanu3aunsa ormkHa
yCTaHaBnMMBaTbCA TaKKe B LEHTPanbHOM MOCTY yNpaBrieHUs CyLHOM.

4.6.4.8 W3ameputenbHble npubopbl AOMKHBI MMETH LIKanbl C 3anacoMm no AeNeHusiM,
npeBbILaoLLne HOMUHabHbIE 3HAYEHNSA U3MEPSIEMbIX BEMUYNH.

CnegyeT npuMeHATb M3MepuTenbHble Npubopbl C npedenamun Lwkan, He MeHee
crneayroLmnx:

.1 BonbTMeTpbl — 120 % HOMWHANBHOIO HaNPsXXeHUs;

.2 aMnepmeTpbl 4s1si FeHepaTopoB, He paboTaroLLMX NaparnenbHo, 1 notpedutene — 130 %
HOMWHArNbHOroO TOKa;

.3 amnepmeTpbl 4N reHepaTopos, paboTatowmx napannensHo, — Npeaen Wwkasnbl Toka
Harpy3kn 130 % HOMMHaNbLHOro Toka 1 nNpeaen wkansl oépatHoro Toka 15 % HoOMWHaNbLHOro
TOKa (nocnegHee TONbKO AN reHepaToOpoB NOCTOSTHHOTO TOKA);

.4 BaTTMeTpbl AnNs reHepaTopoB, He paboTawowmx napannensHo, — 130 %
HOMMWHAasbHOW MOLLHOCTY;
.5 BaTTMeTpbl ANs reHepaTopoB, paboTawwuxX napannenbHo, — npegen Lwkanbl

MoLHocTn Harpy3kn 130 % v npegen wkansl o6paTHon MowHocTH 15 %;

.6 vactotomepbl — £10 % HOMMHANBLHOM YaCcTOThI.

4.6.4.9 HomuHanbHbIE HAMPSKEHWUST, TOKM 1N MOLLIHOCTU Lienen rpebHON 3r1eKTpUYeCKom
YCTaHOBKM M reHepaTopoB AOSMKHbI ObiTb OTMEYEHbI Ha LIKanax naMepuTenbHbix npubopos
SICHO BUANMBIMU OTMETKaMW.

4.6.4.10 Tam, raoe BO3MOXHO, BbIKNKOYaATENM OOSMKHbI  yCTaHaBnMBaTbCA WU
NnoaKnyaThCs K LWWMHAM Takmm 00pa3oM, YTOObl B MOMOXEHUN «BbIKMHOYEHO» NOABWMXKHbIE
KOHTaKTbl M BCA CBA3aHHas C BbIKMOYaTENeM 3aluTHas M KOHTPONbHas annapatypa He
HaxoAUNUCb NoA, HanNpPs>XKeHNeM.

4.6.4.11 Ecnu B Uengx pacnpegenurenbHbIX LWTOB YyCTaHaBMMBAKOTCS BbIKMOYaTENU C
npegoxpaHuTenamu, npegoXpaHUTenn AOMKHbl ObiTb PacnonioXeHbl MeXay WUuHaMKU u
BbIKMOYaTENAMUN.

4.6.4.12 TlpepoxpaHutenn B pacnpefenutenbHbliX LWMTax, YCTAHOBMNEHHbLIX Ha
dyHOAaMeHTe Ha ypoOBHE HacTuNa, AOMMKHbI OblTb pacnonoXeHbl Ha YPOBHE He Hke 150 mm
1 He Bbiwe 1800 Mm OT HacTuna.

Haxogswuecs nog HanpskeHMeM OTKPbITble YacTu pacrnpefenuTeribHbIX LWUTOB AOSDKHbI
ObITb pacnonoXeHbl Ha BbICOTe He MeHee 150 MM Hafg HacTUNOM.

4.6.4.13 TlpepoxpaHutenn B pacnpenenuternbHbiX LWMTax OOMKHbI yCTaHaBnMBaTbCA
Taknm obpasom, 4ToObl 4OCTYN K HUM Obin NEerkum 1 3aMmeHa nnaBKMX BCTaBOK He Bbi3blBana
onacHocTu ansa obcnyxuBatoLlero nepcoHana.

4.6.4.14 TlpepoxpaHutenu, sawmuiatolime nomnocsbl nnu asbl OHOW Lenu, SOSMKHbI
OblTb YyCTaHOBMEHbI PAOOM TFOPU3OHTANbHO WU BEPTUKANBbHO C YYETOM KOHCTPYKLMMK
npegoxpaHutend. BsaumHoe pacnonoxeHve npegoxpaHuTenen B Uenn nepeMeHHOro Toka
COOTBETCTBEHHO NocnenoBaTeNbHOCTU a3 JOIMKHO ObITh CrieBa HanpaBo UIM CBEPXY BHUS.

B uUenn NoCcTOSHHOrO TOKa NMpedoXpaHuTeNb NOSMOXUTENbHOro MNostca A0mMKEH ObiTb
pacnonoXeH cneea, cBepxy unu 6nmke K obcnyxmBatoLLemy nepcoHany.

4.6.4.15 Pyu4Hble NpMBOAbI PEryNATOPOB HaMPSXKEHUS, YyCTaHOBITEHHbIX HA FMaBHOM UNn
aBapuUNHOM pacnpenenqTenbHOM LWKTe, OOMKHbI pacnonaratbCs BONU3N n3MepuTenbHbIX
NpnbopoB, OTHOCSALLUMXCA K COOTBETCTBYIOLLIMM reHepaTopam.
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4.6.4.16 AmMnepmeTpbl reHepaTOpPOB MNOCTOSIHHOIO TOKA CO CMELLAHHbIM BO30YXXOEHNEM,
npeAHasHa4YeHHbIX ANa napannenbHon paboTbl, 4OMKHbI OblTb YCTAaHOBEHLI B LIENV Nontoca,
He COeMHEHHOrO C YpaBHUTENbHLIM MPOBOAOM.

4.6.4.17 [Ona nogkrouYeHust MOABMXKHBIX WAW OrpaHMYEHHO MOABMXKHbLIX NPUOOpPOoB
OOJDKHbI NPUMEHSITLCSI MHOrOMPOBOJTIOYHbIE TMBKMe npoBoaa.

4.6.4.18 OpraHbl yrnpaBrieHMs KOMMYTALWOHHbIX SMNEKTPUYEeCKUX annapaTtos, naHenwu,
OTXOAdALUME ANEKTPUYECKME LIENN HA pacnpeaenuTenbHbIX WUTax, 3MepuTenbHble Npndopsbl
OOIDKHbl  MMeTb  Hagnucu. KoMMyTauMOHHbIE MONOXEHWUS annapaToB OOSMKHbl  ObiTb
o603HayeHbl. [OomkHbl ObiTb Takke YyKasaHbl HOMWHArNbHblE TOKA YCTAHOBMEHHbIX
npegoxpaHutenenm U BbIKNKOYaTenen, YCTaBkM aBTOMATUYECKUX BbIKNoYaTenem u
AMEKTPOTENSIOBLIX perse.

4.6.4.19 Kaxgas uenb, OTXoAsuWasi OT pacnpenenuTenbHOro wuTa, OofKHa ObiTb
cHabXxeHa BbIKMoYaTenem, OTKNIOYaoLWMM BCe nostca u/mnu gasbl. Beiknoyatenu MoryTt He
yCTaHaBNMBaTbCA BO BTOPMYHbIX pacnpegenutesibHbiX KOpobKax OCBELLEHUS, UMELLMX
o0LmMi BbIKIKOYaTENb, a TakKe B LEensx Npnbopos, YCTPOUCTB BIIOKMPOBKN U CUrHaNM3aumm,
MECTHOIO OCBELLEHNSA WUTOB, 3aLlLULLEHHbBIX NPeaoXPaHUTESNSMMU.

4.6.5 CBeToBas curHanusauus.

4.6.5.1 [Ona csBeToBOM CUrHanu3aumm AOOSHKHbI MPUMEHSTbCA LBETA, YKasaHHble B
Tabn. 4.6.5.1.

4.6.5.2 [Jonyckaetca npumeHeHne OyKBEHHbIX CMMBOSIOB B KayeCTBe CBETOBOW

CcurHanum3auum npu ycrnoBum, YTO BYKBEHHbIE CMMBOJSIbI YETKO MAEHTUMULUMPYIOT COCTOSIHUE
YCTPOWCTBA.

Tabnuuya 4.6.5.1

Liset 3HayeHne Pog curHana CocTosiHMe ycTporicTBa
KpacHbin OnacHocTb Muwuratowwmin ABpan B onacHbIX COCTOSHUSX, TPEBYIOLWMX HeMeaIeHHOro
BMeLLaTenbCcTBa
MocTosiHHLIN | ABpan B onacHbIX COCTOSIHUAX, 0OHAPYXXEHHbIX, HO eLle He
YCTPaHEeHHbIX
Kentbin BHumaHue Mwuratowmn HeHopmanbHble COCTOSHUS, HO He TpebytoLme
HeMe[JIEHHOro YCTpaHeHUs
MocTosiHHbIM | CocTosiHWE cpefHee Mmexay HeHOpMarbHbIM 1 6e30nacHbIM.
CocTosiHue HeHopmanbHoe OOHapyXXeHHOe, HO elle He
YCTpaHeHHoe
3eneHbin | bBesonacHocTb Muratowmi MexaH13Mbl BKIMHOYUNNCE B paboTy U3 pe3epBHOIO COCTOSIHUS
MocTosiHHEIN | HopmanbHbI pexxum paboTbl 1 AeACTBUS
CuvHni MHdopmaums MocTosiHHBIM | MexaHu3Mmbl 1 YyCTPOWCTBA roToBbI K NycKy. HanpsxxeHne B
ceTtn. Bce B nopsake
Benbin O6wasn MoctosHHbIM | CurHanbl, BKNOYaemMble npu HeobxogumocTtu. Hagnucw,
nHbopmauua KacaroLmecsa aBToMaTtm4eckoro gencteusa. pyrue
[OMNOMHUTENbHbIE CUrHanbl
4.6.6 Pa3smellueHue pacnpeaenuTtenbHbIX YCTPOUCTB.
4.6.6.1 Pacnpep,enMTeanble yCTpOVICTBa OOJDKHbI yCTaHaBnMBaTbCA B MeCTaXx, rae

WCKITI0YEeHa BO3MOXXHOCTb KOHLIEHTpaLun ra3os, NapoB BOAbl, NbINW U KUCIOTHLIX UCMapeHui.

4.6.6.2 Ecnu pacnpegenntenbHoe YCTPOWCTBO C 3alUUTHbIM UCNonHeHuem IP10 u
HWXEe pacrnonaraeTcs B cneumanbHOM MOMELLEHMM, WKady UnKn HULWe, TO Takne NoMeLLEHNs
OOIDKHbI OblTb M3rOTOBMEHbLI U3 HEroproYvero mMarepuana unnm uMeTb OBSIMLIOBKY M3 TaKoro
mMartepuana.

4.6.6.3 PasmelueHne TpybonpoBoAoB 1 LMCTEPH BOAN3M pacnpenenmTenbHbIX LWMTOB
OOIMKHO oTBeYaTb TpeboBaHuaM 5.5 yactu VIl «Cuctembl 1 TpybonposoabI».

4.6.6.4 LnT curHanbHO-OTNMYUTENBHBIX POHApen JOIMKEH pacnonaraTbCa B pynesom
pybKe B NerkogocTynHOM 1 BUOHOM 41151 BaXTEHHOrO nepcoHana Mecre.
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4.6.6.5 [naBHbIN pacnpegenuTenbHbli LWAT N reHepaTopHble arperatbl 4OMKHbI ObiTb
pacnonoXeHbl B HenocpeacTBEHHOW OnM3ocTM Apyr OT Apyra, B OOHOM MalMHHOM
NOMELLEHMM N B FPaHMUaxX OOHUX N TeX Xe BEePTUKamNbHbIX U FOPU3OHTaNbHbIX OFHECTOMKUX
KOHCTpyKumMi Tuna A-60. Beiropogka, Haxogswascs B npeaenax riaBHbIX rpaHnL, MalmMHHOIO
noMeLLeHunsi, NpegycMoTpeHHasa Onga LEeHTpanbHOro nocra ynpasfieHna MexaHusmamu, roe
pacnonaraetcsa [PLU, He cunTaeTcs otaenstowen MPLL oT reHepaToOpHbIX arperaTos.

Ecnn oTBeTCTBEHHLIE YCTPONCTBA, obecrneymBaloLme ynpasneHme N OBWKEHNe cygHa,
Nony4yarT MUTaHME OT CEKUMOHHbLIX LWWMTOB, TO 3TU WNUTbl U obble TpaHcdopMaTopbl,
npeobpasoartenu n nogobHoe ob6opyaoBaHme, 06pasytoLlee OTBETCTBEHHYIO YaCTb CUCTEMDI
NUTaHUA 3TUX YCTPOMWCTB, AOMMKHbI OblTb Takke pacnofiokeHbl B OAHOM MOMELLEHMM C
reHepaTopHbLIMU arperaTamu.

4.6.7 HdocTyn K pacnpeaenuTesibHbIM LWUTaM.

4.6.7.1 C nepedHen CTOPOHbI pacnpenenuMTenbHOro LWnTa A0MKeH ObiTb MpPoXoA
wnpuHom He meHee 800 MM npu anuHe wuta 4o 3 M n He meHee 1000 MM Npu AnNuHe Wuta 3 M
n bonee.

Ha cygax BanoBon BMecTMMOCTblO MeHee 500 wwupuHy npoxoda A[onyckaetcs
YMeHbLNTE 0 600 mm.

4.6.7.2 C 3agHen CTOpPOHblI BOOMb CBOOOAHO CTOALWIMX pacrnpeneriTenbHbIX LWTOB
OomkeH ObITb o6ecneyeH Npoxoa WMPUHOM He MeHee 600 MM ANS WWTOB AMMHON A0 3 M ”
He meHee 800 MM ons 6onee ONMUHHBIX LLIUTOB.

Mexgy cBOGOOHO CTOAWMMW pacnpenenuTernbHbIMKM - YCTPOMCTBAMN,  MMEIOLLMMMU
OTKPbITbIE YacTW NOA HanpsbKeHWEM M pasMelleHHbIMU B creumnarnbHbIX 31EKTPUYECKNX
NOMELLEHUAX, LUMPUHA NPOXOAO0B AOMMKHA ObiTb HEe MeHee 1000 mMm.

4.6.7.3 TlpocTtpaHcTBO MNo3agn cBo6OOHO CTOSALMX pacnpemennTenbHbIX LWTOB C
OTKPbITBIMW 4acTAMM, HaxXOOAWMMMUCA MO4 HanpsKeHWEM, OOJDKHO ObITb BLIFOPOXEHO U
cHabXxeHo aBepsiMm B cooTBETCTBUM C 2.8.1.

4.6.7.4 Y pacnpegenuTenbHblX LWWTOB AnMHON Gonee 3 M, ykasaHHbiX B 4.6.7.3,
OOIDKHO OblTb NPegycMOTPEHO He MeHee OBYX OBEPEN B MPOCTPAHCTBO 3a LWMUTOM U3
NOMELLEHNS, B KOTOPOM YCTaAHOBMEH LUNUT. OTU OBEPU OOSMKHbl HAXOAUTLCS Ha BO3MOXHO
fonbLlemM paccTosaHUKU Apyr OT Agpyra.

[onyckaeTtcs, 4ToObl OgHa M3 OBEPEN BbiXxoAuNa B CMEXHOE MOMELLEHME, KOTOpoe
MMEET, Mo KpamnHen Mepe, BTOPOK BbIX0OA.

4.6.7.5 Tlpoxogbl, ykasaHHble B 4.6.7.1 un 4.6.7.2, unamepsaTca oT Haubonee
BbICTyNawLWKUX Yacterh annapaTypbl WU KOHCTPYKUUW WKUTa [0 BbICTYNawLWUX 4YacTen
o6opyaoBaHMs UM KOHCTPYKLMIA Kopryca.
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5 ANEKTPUYECKUE NPUBOAbLI CYAOBbIX MEXAHU3MOB U YCTPOUCTB

5.1 OBLWME NMOJNTOXXEHWUA

5.1.1 MocTbl ynpaBneHusi MpUMBOAOB [OOIMKHbI OTBEYaTb COOTBETCTBYIOLLMM
TpeboBaHuaMm yactn VIl «MexaHunyeckne yCTaHOBKMY», a MUTaHUE 3NeKTPUYEeCKUX
(3NEeKTPOHHbIX) cMCTEM aBTOMaTU3auun — TpeboBaHnsam Yactn XV « ABToMatmsaumsi».

5.1.2 MexaHu3Mbl C  9neKTpuyYeckum nNpUBOAOM  OOSKHbl WUMETb CBETOBYHO
CUrHanNu3auuio 0 BKINIOYEHMN 3IEKTpONpuBoaa.
5.1.3 YcTponcTBa, WMelLWwne aBToMaTnyeckoe, [AUCTaHLUMOHHOE W  MECTHOEe

ynpasneHune, OOJMKHbI ObITb BbIMNOMHEHbI TAKUM o6pasoM, YTOObI npn nepexoage Ha MectHoe
ynpaslieHne apTomMmatnyeckoe un OUCTaHUMOHHOE YynpaBlieHUe OTKIo4YanoCh. I'Ile 39TOM
MeCTHOe ynpaBJjieHne OOJ1KHO OblTb HE3aBMCUMbIM OT aBTOMATUYECKOTO  WUNK
ONCTaHLUMNOHHOrO.
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5.2 BJIOKUPOBKA PABOTbl MEXAHN3MOB
5.2.1 MexaHu3Mbl, UMEIOLLME SNEKTPUYECKUA U PYYHOW MpUBOAbLI, OOMKHbI ObITb

o6opynoBaHbl OMOKMPYHOLLMM YCTPOMCTBOM, MCKIOYAOLWMM BO3MOXHOCTb O4HOBPEMEHHOWN
paboTbl NPNBOAOB.

5.2.2 Ecnn Tpebyetca Bko4yeHMe B paboTy MexaHM3MOB B oOnpenerieHHou
nocnegoBaTenbHOCTW, AOMMKHbI  OblTb  NPUMEHEHbI COOTBETCTBYHOLIME  OnokupytoLimne
yCTpOWCTBA.

5.2.3 [onyckaeTcss ycTaHOBKa YCTPOWCTBA, BbIK/HOYAOLWEro OrOKMPOBKY, Mpu

YCNOBWM, YTO OHO 3alUMLLEHO OT HenpeaHaMEPEHHOro BbIKMOYeHNA 6rokmpoBku. Bonunan
3TOro YCTPOMCTBA AOSMPKHA HaxXoAUTbCA WMHGOPMaUMOHHAA HaanuCb, yKasbliBaloLasi ero
Ha3Ha4eHne 1 3anpeLarLas nonb3oBaHME UM HE YNOSTHOMOYEHHbIM Ha 3TO NULAM.

Takoe yCTPOMCTBO He AonyckaeTcs Ans MexaHU3MoB, NpmBedeHHbIX B 5.2.1.

524 lMyck mMexaHM3MOB, 9neKkTpuyeckue aABuratenu unm annapaTtypa KOTOpbIX
TpebyloT BO BpemMsi HopmaribHOM paboTbl AOMOMHUTENBHOW BEHTUNSAUMKW, OOIMKEH ObiTb
BO3MOXXEH TONbKO NpU AENCTBYIOLLEN BEHTUNALUN.
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5.3 OTKNIOYAIOLLUE YCTPOUCTBA BE3OIMNACHOCTU

5.3.1 Cuctembl ynpaBneHusi MexaHu3moB, paboTa KOTOpbIX Mpu OnpeneneHHbIX
o6CcTOATENBCTBAX MOXET YrpoXaTb 6€30nMacHOCTM Moaen Unu cygHa, AOMMKHbl CHabxaTtbcs
KHONKaMn unu ApyruMy OTKITHOYaKoLWMMK YCTPOMCTBaMuK, obecneyumnBalomMMmn OTKoYEHNe
NUTaHUA 3NEeKTPUYECKOro NpUBoAaA.

OTWN KHOMKM W/vnu apyrne OTKn4varwme yctponctsa 6e30macHOCTM LOMKHbI ObiTb
3alUMLLEHbl OT Cly4YanHoro NpMBeAeHns B 4ENCTBUE.

5.3.2 KHonkun unu gpyrme otknovarowme ycTponctea 6e3onacHOCTU OOSMKHbI ObiTh
pacnonoXeHbl y NOCTOB yNpaBreHus unn B opyrmx Mectax, obecneumsarolmx 6e3onacHoCcTb
aKcnnyataumn.

5.3.3 B oanekTpuyecknx npuBogax YCTPOUCTB M MEXaHU3MOB, B KOTOPbIX BO
nsbexaHve NOBPEXOEHUA WNN aBapUNHbBIX CrnyvaeB TpebyeTca OrpaHnyYeHne AOBWKEHUS,
OOMMKHbI ObITb NMPEeayCMOTPEHbl KOHEYHble BbIKNOYaTenu, obecnedvvBaloline HagexHoe
OTKIOYEHNE INEKTPUYECKOro ABUraTens.
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5.4 KOMMYTALUMUOHHASA U NMYCKOPEIYJIUPYIOLLAA AMMAPATYPA

54.1 KommyTaunoHHasi annapatypa B LensiX 3MeKTPUYECcKUX npuMBOAOB, He
ABMAOLWAACA OAHOBPEMEHHO 3alUUTHBIM YCTPOWCTBOM OT TOKOB KOPOTKOrO 3aMblKaHus,
[AOMKHa BblaepXKuBaTb TOK KOPOTKOrO 3aMblkaHUSl, KOTOPbIN MOXET npoTekaTb B MeCTe ee
YCTaHOBKW, B TEYEHME BPEMEHM, HEOGX0AMMOTO AN cpabaTbiBaHUS 3aWUThI.

5.4.2 Myck anekTpoaBuraTena [O/MKEH ObiTb BO3MOXEH TOMbKO W3 HyneBoro
NOMoXeHWs NyckoperynupyoLlen annapartypbl.
5.4.3 Y nyckoperynupyowen annapaTtypbl, KoTopas MNO3BOMSET OCYLWEeCTBNATb

OTKIIOYEeHne oBbMOTOK napanneribHoro BO36y)K,D,eHI/IFI, OOJTXHO ObITb npegycMoTpeHo
yCTpOVICTBO OnN4A raweHnsa non4.

544 lNpn NpMMeHeHMn NPAMOro nycka afeKkTpuYecKnx apuraTternien nepemMeHHoro
TOKa JOSMKHbI BbITh y4TeHbl TpeboBaHus 3.1.2.2 n 16.8.3.3.
545 [ns kaxgoro anekTpudeckoro apuratensa mouiHocTeo 0,5 kBT n 6onee n ero

nyckoperynupytowlern annapatypbl AOMKHO OblTb NpeayCMOTPEHO YCTPOMCTBO AN
OTKIMIOYEHUA NUTAHMS; NPU 3TOM, €Crnn NyCcKoperynupyoLlas annapaTtypa yCTaHOBIeHa Ha
rMaBHOM WNW OPYroM pacnpenenutenbHOM LUTE B 3TOM Xe NoMeLeHnn n obecnedeHa ee
BMANMOCTb C MeCTa YCTaHOBKM 3MEeKTPUYECKOro ABuratens, To Ansg 3ToM uenum gonyckaeTcs
NCNoNb30BaHMeE BbIKIOYaTENs, YCTAHOBIEHHOrO Ha LWnTe.

Ecnu TtpeboBaHMsi 0 pacnonoXxeHun nyckoperynupyollen annapaTypbl, U3NOXEHHbIe
BblLLEe, HE BbINOSMHEHBI, CneayeT NnpeaycMoTpeTh:

.1 ycTponcTtBo, Onokupylollee BbIKMYaTenb Ha pacnpegenuTensHoOM LWnuTte B
BbIKITFOYEHHOM MOSIOXKEHWM; UMK

.2 [ONONHUTENbHbIV BbIKMOYaTenb BONN3N 3NEKTPUYECKOro ABUraTens; unm

.3 TaKyld yCTaHOBKYy npegoxpaHuTenem B  Kaxgom nonwce wunm  dase
nyckoperynupyoLlen annapaTtypbl, YTO6bl OHVM MOMN BbITb NErko BbIHYTbl U BHOBb BCTABMEHbI
o6cnyXnBaroLmUM NepcoHanom.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acme Xl)

58
5.5 ANEKTPUYECKME NMPUBOAbI U YIIPABNEHUE PYNEBbLIX YCTPOUCTB

55.1 B pononHeHue k TpeboBaHusM 6.2 yactn IX «MexaHmsmbly, 2.9 yactu Il
«YcTponcTtea, obopygoBaHme n cHabxeHune» n 7.4.10 yactn VII «MexaHn4yeckne yCTaHOBKNY
pyrfeBble MexaHU3Mbl JOSDKHbI OTBeYaTb TpeboBaHMAaM HacToswen YyacTtu MNpaswun.

5.5.2 [NaBHbIA 3NEKTPUYECKUA WUIN  INEKTPOrnapaBindeckul pyneson npueog,
COCTOSILLNIA M3 OAHOro nnn Gonee CUNOBLIX arperaToB, AOSMKEH NonyyaTtb NUTaHUe No ABYM
oTAernbHbIM buaepam, NPOSIOKEHHbIM HEMOCPEACTBEHHO OT MNaBHOIO pacnpeaenuTensHoro
LWnTa pasHbiMK Tpaccamm (cM. Takke 16.8.4.12). OauH 13 domaepoB MOXET NosfyyaTb NUTaHne
Yyepes aBapUiHbIA pacnpeaenuTenbHbIN LLNT.

B cnyyae npumeHeHus B rfaBHOM pacnpefenurenibHOM LUTe CeKLUMOHUPOBaHHbIX
COOpPHbIX WKWH NUTaHME Kaxaoro guaepa AOMKHO OCYLLECTBATLCA OT pasHbIX CEKUUn (CM.

Takke 4.3.2).
Ecnn pyneBoe yCTPOMCTBO WMEET BCMNOMOraTefbHbIA  SMEKTPUYECKUn  Unu
anekTporugpaeBnuyeckuin npueBog B cooTBeTcTBMM € 2.9 vactm Il «YcTponcrtea,

obopygoBaHve M CcHabXeHue», OonyckaeTcs ero nuMTaHue OCYLLeCTBMATb OT (huaepos
rMaBHOroO 3MeKTpPonpuBoAaa.

5.5.3 Kaxabii domaep AoOmMKeH OblTb paccyMTaH Ha MUTaHME BCEX SIEKTPUYECKUX
ABuratenen, KOTopble HopMasnbHO NPUCOeONHEHbI K HEMY U paboTatloT 0QHOBPEMEHHO.
554 Ecnn npepycmatpuBaeTcs nepekntovaroliee yCcTpOMCTBO, MNO3BONSAOLLEE

nogaBsaTb NUTaHMe Ha NtoHON SNEKTPUYECKMI ABUraTeNb UK HA COYEeTaHMe X OT OAHOro NN
apyroro duaepa, Takme pmaepbl AOMKHbI ObITb paccuMTaHbl HA Hanbornee TsXenble YyCroBUs
Harpysku, a nepekrnoyarLwee YCTPOUCTBO [OOSPKHO YCTaHaBnMBATbCA B PyMMNEsibHOM
nomMeLLeHun.

555 Mpn HemncnpaBHOCTM paboTalolero CUITIOBOrO arperarta pyneBoro npvmeoaa
apyron arperat, Tpebyembin B 2.9.4 yactu lll «YcTponcTtea, obopyaoBaHme 1 cHabXeHuey,
OOJDKEH MPUBOAUTLCS B EMNCTBME BPYYHYIO C NOCTA, PACMOnoXeHHOro Ha X040BOM MOCTUKE.
JononHuUTenbHO MOXET ObITb NPEAYCMOTPEH aBTOMaTUYECKMIA NYCK.

5.5.6 Ha Bcex cygax, MmeroLwmx pyneBble YCTPOMCTBA, YKa3aHHble B 2.9.6 yactu I
«YcTponctea, obopyaoBaHme N cHabxXeHuey, Npu BbIXOAE U3 CTPOA OCHOBHOIO UCTOYHMKA
NUTaHUSA CUNOBOW YCTAHOBKM PYNeBOro npmMeBoga AOMKHO BbITb 0becnedeHo aBToMaTnyeckoe
NOAKMOYEHNE NUTaHNA B TedeHne 45 ¢ OT aBapUMHOIO UCTOYHUKA SNEKTPUYECKON SHEPrUn
UNn OT OPYroro He3aBMCMMOrO UCTOYHMKA, YCTAHOBMEHHOrO B PyMMEsibHOM NMOMELLEHUN Y
npegHasHa4YeHHOro TOMNbKO A5 3TON Lenu.

Onsa cynos Banosov BMmectumocTbio 10000 n 6onee MOLWHOCTb 3TOr0 MCTOYHMKA JOSDKHA
obecneyvBaTb HenpepbiBHOE NUTaHME PYNeBOro MpuBOAA, a TaKkKe CBA3AHHOW C HUM
CUCTEMbI OUCTAHUMOHHOIO yNpaBneHnst U yKkasaTenemn nofioxkeHus nepa pyns B Te4eHne He
meHee 30 MUH, a ons Bcex ApYrux cyaoB — B TedeHne He meHee 10 MuH.

55.7 Pexum paboTbl 3MeKTpUYeckux ABuratesrien NpuBOAOB CPEeACTB aKTUBHOIMO
ynpaBneHnsa CyaHOM AOSMKEH COOTBETCTBOBATb NPeAYCMOTPEHHbIM YCIOBUAM paboThl BCEro
YCTPOWCTBA, HO NO KpanHen Mepe ABuraTeny AOMKHbl OTBeYaTb KPaTKOBPEMEHHOMY PEXUMY
paboTbl B Te4yeHue He meHee 30 MUH.

5.5.8 ONEKTPUYECKMN N JNEKTPOrnapaBrMyeckui NpuBOL PYrieBOro ycTponcTea
norkeH obecneymBaTh:

.1 nepeknagky pyns c 6opta Ha 6opT 3a BpeMs 1 Ha yron, ykasaHHble B 6.2.2 YacTtu 1X
«MexaHn3mbl»;

.2 HenpepbIBHYIO nepeknagky pyns ¢ 6opta Ha 6opT B TeveHne 30 MUH ANS KaXKOoro
arperaTta npu NOsIHOCTbIO MOrPYXEHHOM pyfne U MakCUMmaribHOW CKOPOCTW MepedHero xoAa,
COOTBETCTBYlOLE 3TON ocagke (cM. Tawke 2.9.2 n 2.9.3 uvactu Il «Ycrponctsa,
obopyaoBaHue 1 cHabxeHue);
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.3 HernpepbiBHYyl0 paboTy B TeyeHne 1 4 npu Hambonbluen ISKChiyaTauMOHHON
CKOPOCTW nepedHero xoda M npu nepeknagke pyna Ha yron, obecneumBatowmin 350
nepeknagok B 4ac;

4 BO3MOXHOCTb CTOSIHKM 3IEKTPUYECKOro ABuUratens nog TOKOM B TedeHne 1 MUH C
HarpeToro COCTosAHUS (TONbKO ANS pynen ¢ HenocpeaCcTBEHHbIM 3N1EKTPUYECKUM MPUBOAOM);

.5 Hagnexawylo MpOYHOCTb 3MEKTPUYECKOro NpuMBoAa Mpu YCUNUAX, BO3HUKAOLLMX
npy MakCMMarnbHOW CKOPOCTU 3agQHero xoda cygHa.

PekomeHgyeTcs, 4ToObl 6bina obecnevyeHa BO3MOXHOCTL NEPEKIAAKM pynsi Npu cpegHen
CKOPOCTU 3aHero xofa.

5.5.9 lMyck ¥ oOCTaHOBKa anekTpuMyeckux nABuraTenien npueoda pyrns, Kpome
3NeKTpUYecKkUx aApuratenen pynem C HENOCPEeACTBEHHbIM 3NEeKTPUYECKMM MPUBOOOM,
OOJDKHbI OCYLLIECTBIATLCS M3 PYMMENbHOrO NOMELLEHMSA U U3 pyneBomn pyoKu.

5.5.10 [lyckoBble ycTponcTBa AOMMKHbI obecnevvBaTb MOBTOPHbLIA aBTOMATUYECKUI
3anycK aNeKTpUYecKnx Asuratenen npy BOCCTAHOBIIEHUWN HaMpPsHKEHUS nocre nepepbisa B
nogaye nNUTaHus.

5.5.11 B pyneBon pybke pgomkHa OblTb MpedycMOTpeHa cBeToBasi M 3ByKOBasi
cuUrHanusauus:

.1 1CYe3HOBEHMS HanNpPsHXKeHWs B Lienu NMTaHWUs KaXX4oro CMNOBOro arperata, CUCTEMbI
yrnpaBreHns, a Takke 3aMblkaHMs Ha KOpMyc B 3TUX LensXx;

.2 KOpOTKOE 3amblkaHue, obOpbiB, 3aMblkaHWe Ha KOpnyc B LUEensx YynpasreHus,
BKIOYas Lenu 3agaHus KomaHa n obpaTHOM CBA3N;

.3 HencnpaBHOCTb KaHana nepegadv AaHHbIX, annapaTHbIX CPeACTB U NPOrpaMMHOro
obGecneveHns (B cnyyae npUMMEHEHUSI MNpPOrpaMMMPYEMbIX  SNEKTPOHHbLIX  CUCTEM
ynpaBreHns);

4 MUHUMAanbLHOro ypoBHS Macna B nobon U3 UMCTEPH rMApPaBINYECKON CUCTEMBI;

.5 GnoknpoBaHusi rMapaBnnYecKon CUCTEMBI;

.6 npeBbllleHWe [JONYCTUMOW pasHuubl MeXAy 3afaHHbIM U OeNCTBUTESbHbIM
NnonoXXeHneMm nepa pyns, ecnv OOCTWKEHMEe OEWCTBUTENbHOro MofioXkeHus nepa pyns B
COOTBETCTBME C 3a4aHHON KOMaHAOW He A0CTUraeTcs B npegeniax 4onycTMMoro BpeMeHun ans
cUCTeM ynpaereHuss ¢ obpaTHOW CBA3bK (Hanpumep, ANA cnegawen Ccuctembl U
aBTopyneBoro). [aHHaa curHanmsaums MoxeT ObiTb  Bbi3BaHa  MEeXaHU4eCKoWn,
rMApaBNNYECKON NI INEKTPUYECKON HEUCNPABHOCTLIO.

Kpome ToOro, gomkHa ObiTb npedycMoTpeHa uHaukauusa paboTbl anekTpogsuraTenen
CVNOBbIX arperaToB pyneBoro npmMeoaa.

5.5.12  [1ns cynooB, KOHTPAKT Ha MOCTPOWKY KOTOPLIX Db 3akmtoveH go 1 sHeaps 2021
roga, HeucnpasHOCTW, B TOM u4ucne ykasaHHble B 5.5.11, kOTOpble MOryT BbI3BaTb
HEKOHTPONUPyeMoe nepemeLLeHme nepa pyns, 4OSMKHbl BbITb YETKO MOEHTMULMPOBaHLI. B
crnydae obHapyXeHusi Taknmx HeucnpaBHOCTEN Mepo pyns AOSMKHO ObiTb 3adPUKCUPOBAHO B
TEKyLLEM MONOXKEHUMN.

[lns cynoB, KOHTPaKT Ha NOCTPOMNKY KOTOPLIX 3akmtoveH 1 auBapsa 2021 roga v nocne aTon
0aTbl, HEeucrnpaBHOCTM, B TOM 4uCNe yKasaHHble B 5.5.11, KoTOpble MOryT Bbl3BaTb
HEKOHTPONUpyemoe nepemeLLeHne nepa pyns, JOSMKHbI ObiTb YETKO MAEHTUULNPOBaHbl. B
cnyyae obHapy)XeHUs1 TakMx HeucrnpaBHOCTEN Nepo pPyns AOMKHO BbiTb 3adoMKCUPOBaHO B
TeKyLleM nonoxeHnm 6e3 BMeLLaTenbcTBa obCnyXmBatoLwero nepcoHana.

5.5.13 Y nocrta ynpaBneHus rinaBHbIM1 MeXaHu3mMamm AomkHa ObiTb NpegycMoTpeHa
CBETOBas U 3ByKOBasi CUrHanuaaums:

.1 unc4e3HOBeEHWs HanpsbkeHus, obpbiBa drasbl;

.2 Neperpysku B LLenn NMTaHNA KaXK4oro CUIoBOro arperara;

.3 MUHMMAarnbHOro ypoBHS Macna B nobow 13 UMCTEPH rMApPaBINYECKON CUCTEMBI.

Kpome Toro, gomkHa ObiTb npedycmoTpeHa uHaukauus paboTbl anekTpogsuraTenen
CVNOBbIX arperaToB pyneBoro npMeoaa.
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5.5.14  CuncTtembl ynpaBneHus anekTponpnBogamMmm pyrieBoro yCTPOMCTBa, yKa3aHHbIe
B 2.9.13 1 2.9.14 yactu lll «YcTponcTea, obopyaoBaHue n cHabXeHney, A0KHbI Nony4aTb
nuTaHWe nNo oTAenbHbIM duaepam, NPOSIOKEHHLIM pPasHbIMU TpaccaMmu OT CUIMOBBIX Lenen
pynesoro npveBoga B pPyMMEnbHOM MOMELWEHUM WU HEenocpeacTBEHHO OT  LUWMH
pacnpegennuTenbHbIX YCTPONCTB, NMUTAILWMX 3TN CUIOBbIE LiEenu.

5.5.15 B pymnenbHOM nomelleHnn [OSMKHbl ObiTb NpeaycMoTpeHbl CpeacTBa
OTKMOYEeHNA Ntobon cucTtemMbl ynpasBreHuss C MOCTUKa OT pPyneBoro npuBoAa, KOTOPbIN OHa
obcnyxnBaer.

5.5.16 Kaxgaa cuctema guUcTaHUMOHHOrO yrnpasreHus, npeaycMoTpeHHasa B 2.9.13
n 2.9.14 yactu lll «YctponcTtea, o6opygoBaHme n cHabxeHne», AoMKHa MMeTb COOCTBEHHY!O,
BKMOYass BCe 9reKTpuyeckue KOMMOHEHTbl, He3aBUCUMMYKO LUeMnb nepefadv CurHarnos
yrnpaBneHnst UCMONHUTENBbHOMY MEXaHU3My pyreBoro Nnpmeoga u 6biTb YCTpoeHa Tak, YToObl
MexaHn4yeckasi Unu anekTpuyeckas HEMCNPaBHOCTb B OAHOM M3 HUX HE NMpUBOAMMA K BbIXody
13 ctpos gpyron. Nposoaa, KNeMmbl 1 KOMMOHEHTbI CUCTEM YNpaBfeHns], yCTaHOBIEHHbIE B
obLWnx pacnpegenuTenbHbiX KOpobkax, pacnpegenuTenbHbIX WUTax unn nynbTax Xo40Boro
MOCTMKA, a Takke Leny obLmx KOMMYTaLMOHHbBIX YCTPOWCTB CUCTEM YNpaBreHus, OMMKHbI
ObITb yaaneHbl Apyr OT Apyra Ha MakcMMarnbHOe pacCTosHME UMK pasgeneHbl C MOMOLLbO
rneperopogok 13 Heroproyero matepuana.

5.5.17 T[pn HannuMuM OBYX Cregdalimx CUCTEM ynpaBneHud, UX YyCUnuTenu LOSKHbI
ObITb pa3geneHbl Kak aNEKTPUYECKM, Tak U MexaHudeckn. MNpu Hanuuumn Kak cneasien, Tak u
Hecregsien CUCTEM YNpPaBrieHUs, YCUNUTENW Criefslwen CMCTEMbl YNpaBfeHUsa OOSDKHbI
UMeTb OTAeNbHbIE YCTPOUCTBA 3awuThl. [Mpy aTOM gormkHa 6biTb 0b6ecneyeHa cenekTMBHOCTb
cpabaTbiBaHMs 3aLUUT.

55.18 Ecnu npegycmoTpeHbl OOMOSHUTENbHbIE YCTPOWCTBA YMpaBfeHusl, To WX
aneKkTpuyeckMe uenu OOMKHbl MMETb YCTPOWCTBA OTKIOYEHWUS, YCTaHOBMEHHbIE BO BCEX
nostocax.

5.5.19 VYcrtpornctBa 0O6paTHOM CBSA3M W KOHEYHble BbIKNKOYATENM ANA CUCTEM
yrpaBneHnss pyneBoro 9nekTponpuBoda, COeAVHEeHHble C  Gannepom pyna  wnu
NCNONHUTENBbHBIM MEXAHU3MOM, A0SMKHbI ObITb ANEKTPUYECKN U MEXAHUYECKN pa3aernbHbIMMN.

5.5.20 Jlio6asa n3 BO3MOXHbIX HEUCNpPaBHOCTEN (MOTEPst NUTaAHUSA NN HENCNPAaBHOCTb
B CMCTeMax ynpaBfieHnss ¢ obpaTHON CBA3blD) HE AOSMKHA NPWUBOAMTL K MOSIHOW noTepe
yrnpaBnsemMocTu pynem.

5.5.21  HanpaeneHuve BpalleHus LWTypBana unn OBMKEHNS PYKOSATKN ynpaBnsoLLero
annapaTa JOJPKHO COOTBETCTBOBATb HanpaBfeHUIo Nepexknagku nepa pyns.

B cucteme KHOMOYHOro ynpaBneHUsI KHOMKW AOKHbl ObiTb pPaCMnONOXeHbl Takum
obpasom, 4YTobbl BKMNHOYEHME KHOMKM, HaXOOsLWEWcss ¢ npaBOM CTOPOHbI, obecneuyvBano
OBWXKEHWe nepa pynsi BNpasBo, a Haxo4aLWencst ¢ NeBon CTOPOHbI — ABWXKEHWE €ro BreBO.
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5.6 ANEKTPUHECKUE NPUBOAbI AKOPHbIX U LUBAPTOBHbIX MEXAHU3MOB

5.6.1 B pononHeHne k TpeboBaHumsm 6.3 n 6.4 yactn IX «MexaHu3mbl» nNpuBoA
Opawnunen, AKOPHO-LWBAPTOBHbLIX LWNUMEN M LIBAPTOBHbIX Nebeaok AO0MKeH oTBevaTtb
TpeboBaHusM HacTosLwen Yyactu Npasun.

5.6.2 OnekTpuyeckne npuBoAbl AKOPHOrO WM LUBAPTOBHOMO MEXaHU3MOB [OOSDKHbI
oGecneyrBaTb BO3MOXHOCTb CTOSIHKM NOA TOKOM. [MpoaosmKMTENbHOCTb CTOSIHKU MOZ TOKOM
AOKHa ObITb OrpaHnyeHa BpemMeHeM cpabaTbiBaHUSA 3alLMTbl OT Neperpyskn Unu 3awmTbl No
Temnepartype obMOTOK, HO He 6onee 30 ¢ Ans AKOPHbBIX MEXaHM3MOB 1 15 ¢ A4Ns LWBAPTOBHbIX
MEeXaHN3MOB.

5.6.3 Y SAKOPHO-LIBApPTOBHbLIX LUNUIEN W LWBAPTOBHbIX nebedok Ha CTyneHsAx
CKOPOCTEWN, MpedHa3Ha4YeHHbIX TONMbKO NS LWBAPTOBHbIX oOrnepauui, [oSmkHa ObiTb
npeaycMOoTpeHa 3awuTa OT Neperpyskn arf1eKTPUYECKoro ApuraTens.

5.6.4 [MUTaHne 3NEeKTPUYECKNX NPUBOAOB SKOPHbIX LUNUMEN AOOSMKHO OTBeYaTb
TpeboBaHusm 4.3.1 n 4.3.3.
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5.7 ANEKTPUYECKUE NPUBOAbI HACOCOB

5.7.1 OnekTpudeckue gsuratenu TONMUBHBIX U MacronepekadnBatoLLmMx HacoCcoB U
cenapaTopoB, a Takke HaCOCOB LMPKYNSLUMM OPraHNYeCcKnUX TENSTIOHOCUTENEN, OOIMKHbI ObITh
obopyaoBaHbl AWCTAHUMOHHBIMW  OTKMOYaoLWMMKM  YCTPONCTBAMN, HaxXoAAWMMUCH BHE
NOMELLEHNN 3TUX HACOCOB W BHE LUAXT MalUMHHbLIX NMOMELLEHUA, HO B HernocpenCcTBEHHOM
6nM30CTK OT BbIXOA4A U3 3TUX NOMELLIEHMWM.

5.7.2 OneKTpuyeckne asuraTenn HacocoB, OTKAYMBAIOLNX XMOKOCTU 3a 6opT Yepes
OTIVMBHbIE OTBEPCTUA, HAXOOALMECS Bbllle YPOBHA BaTEPrMHUM MPU cCamMon Manomn ocagke
CydHa, B MecTax Crycka crnacaTtesibHbIX LUIONOK U cnacaTenbHbIX NIOTOB AOMKHbI ObiTb
o6opyaoBaHbl BbIKNOYATENAMU, HaxXOAsAWMMUCA BOMM3M MOCTOB yNpaBneHUs NpUBOLHbIX
MeXaHW3MOB CMYCKOBbIX YCTPOWUCTB COOTBETCTBYOLLMX LUSTHONOK UMK NITOTOB.

5.7.3 OnekTpudeckne OBuraTenu aBapUNHBIX MOXAaPHbIX HACOCOB W MOrpPYXHbIX
OCYLWUNTENbHbIX  HACOCOB  OOMKHbl  UMETb  YCTPOMCTBA  OUCTAHUMOHHOrO  MyckKa,
pacrnonoXeHHble Bbile nanydbl nepebopok (cm. 3.2.3.9 vactm VI «[lpoTtnBonoxapHas
3awmTar).

YcTponctBa OUCTaHUMOHHOMO rMycka [OOMKHbl MMEeTb CBETOBYIO CUrHanmMsauuio o
BKIMIOYEHUM 3EKTPUYECKOro npmeoaa.

574 OTknoyarwme yCTPONCTBa SMNEKTPUYECKMX MPUMBOAOB, yKasaHHble B 5.7.1,
OOIMKHbI  ObITb  pasmMelleHbl Ha BUAMMbIX MeCTaX, 3aKkpbiTbl CTEKNOM W CHabGXeHbl
nosicHaWUMK Hagnucamn. OTKNoYaroLWwmne yCcTponcTBa [OSMKkHbI obecToumBath dumaepa
NUTaHNA 3TUX ANEKTPUYECKNX NPUBOJOB.

5.75 MeCTHbIN NyCK NOXapHbIX Y OCYLUUTENbHbIX HACOCOB A0SPKEH ObITb BO3MOXEH
Jaxe B criyvae noBpexaeHus Ux Luenen oucTaHUMOHHOrO ynpaBneHus, BKoYasa annapartypy
3awmThl (cM. Takke 6.6.8.3 yactu VI «[MpoTrMBONOXapHas 3awimTa).

5.7.6 OnekTpudeckne ABUraTtenM HaCoOCOB Mepekadku, cgadm wunm  cbpoca
HedhTecogepKaliMx W CTOYHbIX BOA [OOMMKHbI WUMETb YCTPOWCTBA AUCTAHLMOHHOIO
OTKIMOYEHUS, YCTAHOBIEHHbIE B palOHe pPacnofioXeHUs BbIXOOHbIX NaTpyOkoB, €crn He
npegycMoTpeHa TenedoHHass CBA3b WM PagvocBsA3b Mexay MecToM HabniogeHusa 3a
cbpocoM 1 MecToM ynpaBneHns oTKa4yMBarLLMMM HACOCaMMU.
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5.8 ANEKTPUHECKUE NPUBOLOblI BEHTUNATOPOB

5.8.1 OnekTpudeckme aBuratenn BEHTUNATOPOB MaLUMHHBLIX MOMELLEHUA OOSKHbI
UMETb He MeHee ABYX OTKMYaloLWmMX YCTPOUCTB, NPUYEM O4HO U3 HUX OOSMKHO HAXOAUTbCS
BHE 3TUX NMOMELLEHMIA U UX LWAaxXT, HO B HENOCPEACTBEHHOM GMM30CTM OT Bbixoda M3 3TUX
nomewleHnin. PekomeHgyeTcsa pacnonaratb 3TW OTKAOYaOLWMeE YCTPONCTBa B 00LeM MecTe ¢
TakuMu e yCTpoMCTBaMU, YKa3aHHbIMK B 5.7.1.

5.8.2 OnekTpudeckne gBuraTenu BEHTUNATOPOB rPy30BbIX TPIOMOB M BEHTUNSTOPOB
kamOy3a [LOSKHbl MMETb OTKIoYaloLlwme YCTPOUCTBA, PacCMOfiOKEHHble B MecTax, Jerko
OOCTYMNHbIX C rNaBHON Nanybbl, HO BHE LWAXT MALLUMHHbIX MOMELLEHWUNA.

OnekTpuyeckne OBuratenu BbITSHXKHOM BEHTUNAUMW KamOy3HbIX MAWT HEe3aBUCUMO OT
yucna OTKNHYaLWMX YCTPONCTB AOMKHbI MUMETL OTKIoYatoLee YyCTPONCTBO, PacnosioKeHHoe
HEenoCpeACTBEHHO B NOMeELLEHMM Kamby3a.

5.8.3 OnekTpuyeckne apuratenn o6LEeCYLOBOW BEHTMMAUMW AOMKHbI MMETb MO
KpanHen Mepe ABa yCTPOUCTBA ANCTAHLMOHHOMO OTKITHOUYEHUS UX, MPUYEM OOQHO OOJTKHO ObiTh
pacrnonoXeHo B pyreBon pybke, a BTOpoe OTK4awwee YCTPOMCTBO AOIMKHO ObiTb
YCTaHOBIIEHO B NErko4OoCTYMHOM MECTe, HaxoasaweMcs BHe 006Cny>KMBaeMoro nomeLleHus.
OTO MeCTO He AOJDKHO JErko oTpe3atbCsl OFHEM B Clydae noxapa B 06CnyXMBaeMbIX
NOMELLIEHUSIX.

[ns cyooB € ycCTaHOBKOW Masnion MOLHOCTM (KpOMe MaCCaXMpPCKUX) AonyckaeTcs
NPUMEHEHNEe OQHOro YCTPONCTBa ANCTAHLUNOHHOMO OTKIMIOYEHUS.

5.84 OnekTpudeckne gBuraTen BEHTUNSTOPOB NOMELLEHUN, KOTOPbIE 3alUMLLEHbI
cUcTeMor OOBEMHOrO NOXAPOTYLWEHNHA, AOIMPKHbI MMETb OTKMIoYalllee YCTPOMCTBO,
aBTOMaTMyeckn cpabaTbiBalollee nNpu MNycke CUCTEMbl MNOXAPOTYLIEHUA B AaHHOe
nomMmelleHne. [llpy HannMuMnm B TakKMX MNOMELLEHUSX NPOTMBOMOXAPHLIX  3aKpbITUNA,
aBTOMaTMYEeCKN MepekpbiBaloWMX OOCTYn BO3dyxa nNpu noXape B 3TUX MNOMELLUEHUSX,
OOMNYCKaeTCa pyyHOEe OTKMAYEHME BEHTUNATOPOB, MPU 3TOM OTKMNIOYaloLWmMe YCTPOUCTBa
JOIMKHbI HAXOAUTLCA BHE 3TUX MOMELLEHNI.

5.8.5 OTknoyarwme yCTpOUCTBA 9SNEKTPUYECKUX ABUraTtenen BEeHTUNSATOPOB,
nepeyncrieHHblx B 5.8.1, 5.8.2 1 5.8.3, OMKHbI ObITb CrpynnNUMPOBaHbl Ha CyAHEe Tak, YToObI
BCE 3TU 3MeKTpudeckme asuratenn Mornu ObiTb OCTaHOBIEHbI He Bonee YemM 13 Tpex MecT.
OTknovarowme ycTponcTBa AOIMKHbI 00ecToumBaTh maepa NUTaAHUSA 3TUX SNEKTPUYECKUX
OBuratenen BEHTUNATOPOB.
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5.9 ANEKTPUYECKUE NMPUBOAbI WITHOMOYHbIX JIEBEAOK

5.9.1 OnekTpudeckuin nNpuBoA  LIMONoYyHon nebenkn pormkeH obecnednmBaThb
BbiMONHeHne TpeboBaHun 6.20 4vactn |l «CnacatenbHble cpeactea» [lpaBun no

000pyaoBaHNIO MOPCKMX CYO0B.
5.9.2 OpraHbl ynpaBneHusi 3SnNeKTpU4ecKMM MpPUBOLAOM  LUMOMNOYHON nebenku

OOIMKHbI UIMETb YCTPONCTBO CaMOBO3BpaTa B MOSIOXKEHNE «CTOM».
5.9.3 HenocpencrBeHHO y nocTa ynpaBneHus LWonoYyHorM nebenkon [OoImKeH

yCTaHaBNMBaTbCA BbIKIO4YaTEl1b CUIOBOM Lienu ANEeKTpn4ecKoro aspurartend.
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5.10 ANEKTPUHECKME NPUBOAbLI BOOOHEMNPOHULIAEMBIX U
NMPOTUBOMNOXAPHbIX ABEPEU

5.10.1 OnekTpudeckme npueoabl BOAOHENPOHULaeMbIX asepen OOIMKHbI
obecneyvBaTb BbiNonHeHne TpeboBaHun 7.12 yactm 1l «YcTponcTtea, obopyaoBaHue u
cHabxeHue».

5.10.2  TMnTaHue aneKkTpu4ecKknx NPUBOAOB U CUrHanM3aLnm O NOMOXEHUN U 3aKpbITUN
BOJOHENPOHNLAeMbIX ABeper OOMMKHO OCYLLeCTBNATLCH OT OCHOBHOrO, aBapuUMHOINO U
aBapuUNHOro MNepexogHoro WCTOYHWKOB JreKTPUYECKOW 3Heprum B COOTBETCTBUMM C
TpeboBaHuamm 4.3.1, 9.3 1 19.1.2.

5.10.3 OnekTpuyeckoe obopygoBaHMe BOAOHENPOHMLIAEMbIX ABEPEN M OTHOCALLMECS
K HEMYy aMnemMeHTbl AO0MKHbl OblTb PacnonoOXeHbl, HACKONMbKO 3TO MPaKTUYECKU BO3MOXHO,
BbiLe nanybbl nepebopok 3a npegenamMmm onacHbIX PanoHOB M NOMELLEHWA.

5.10.4 B Tex cnyvasx, korga anektpuyeckoe obopyaoBaHME pPacrofioXEHO HMKe
nanybbl nepebopok, NX Koprnyca JOSPKHbI UMETb CriefytoLlme CTeneHn 3awnThbl:

.1 [onsa anekTpuyecknx asuraternen n cBA3aHHbIX C HUMKM 3r1IeMEHTOB yrnpasneHns — 1PX7;

.2 ANa OaTyMKoB yKasaTenem nosioXeHust ABEpen M CBA3AHHbIX C HUMU 3f1IEMEHTOB
uenn — 1PX8;

.3 [ONSA 9NeMeHTOB 3BYKOBOW CUrHanmsauum asmxkeHus asepn — 1PX6.

5.10.5 Cunosble uenu, uenu ynpaBneHus, MHOWKaUuum " aBapunHo-
npeaynpeanTenbHON CUrHanu3auum AOSMKHbl ObiTh 3allMLleHbl OT MOBPEXAEHUS TakKuM
obpa3om, 4TOObI MOBpPeXAEHWEe OMNEeKTPU4EeCKon uenu OO4HOW [Bepu He Bbi3biBaso
nospexaeHusa B nobon apyron uenu. KopoTkMe 3amblkaHus unu gpyrve noBpexaeHus B
cucTemMax aBapunHO-NpeaynpeanTeribHON curHanusaunm unv NHAnKaunm nosioxXeHus Asepu
HEe [OOSMKHbl BbI3blBaTb MOBPEXOAEHUW CUMOBOM LENW W Lenn ynpaeneHud. YCTponcTea
OOMMKHbI ObITb TakMMu, 4TOObI MPOHUKHOBEHME BOAbI B 3nekTpuyeckoe obopygoBaHue,
pacnonoXxeHHoe HWxe nanybbl nepebopok, He MPUBOANIIO K OTKPLITUIO ABEPMU.

5.10.6 EAMHMYHBIN OTKa3 B CUNOBOW LienNn WM B LENU YNpaBfieHUs1 CKONb3dALLen
BOJOHENPOHNLAeMON ABEPU He OOIKEH MPUBOAUTL K OTKPLITUIO 3akpbiTon ABepu. Nogaya
NUTaHUA JOMKHA NOCTOAHHO KOHTPOMMPOBATLCS B HENOCPEACTBEHHOW BrIM30CTU OT KaXaoro
anekTpogBuraTtensi, Tpebyemoro 7.12.5.7 uvactm Il «YcTponctea, obopynoBaHue W
cHabxeHue». VcyesHoBeHME NUTaHWS B CWUMOBOW LENU WU B LEnu YnpasreHus LOIDKHO
Bbl3blBaTb cpabaTbiBaHVE 3BYKOBOM M CBETOBOW CUrHanun3aumm B LMY n Ha xogoBOM MOCTUKE.

5.10.7  OnekTpuyeckue nNpuMBOAbI YCTPOWCTB, YAEPXKUBAKOLWNX MPOTMBOMNOXKAPHbIE
asepu oTKpbITbIMK (CM. 2.1.3.4 yacTu VI «[MpoTmuBonoxapHasa 3awuTa), JOSDKHbI:

.1 nonyyaTtb nuUTaHWe OT OCHOBHbLIX W aBapWNHbLIX WCTOYHUKOB SMEKTPUYECKON
3Hepruu;

.2 VMeTb OMCTaHUMOHHOE ynpaBfeHue 13 pyrneBon pybkn Ons 3akpblBaHUSA KaXgon
OBepu B OTAENBLHOCTK, NO rpynnam unv Bcex ABepen ogHOBPEMEHHO;

.3 aBTOMaTM4yeCKM 3akpbiBaTb BCe [ABEPUM OAHOBPEMEHHO MpPU  UCHE3HOBEHUU
HaNpPsXKeHUA NUTaHNS;

4 ObITb CKOHCTPyMpOBaHbl Takum ob6pasoMm, 4Tobbl nboe noBpexaeHve B
YCTPOWCTBE 3aKpbiBaHWSA OAHOW ABEPU He BbLIBOAUIIO U3 OEWCTBUSA CUCTEMbl NMUTaAHUA Y
ynpaBneHnsa apyrumm gBepbMu.
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5.11 ANEKTPUYECKME NPMBOAbI TOMOYHbIX YCTPOUCTB, KOTNOB U
MHCUHEPATOPOB

5.11.1 OnekTpudeckne npuBoabl TOMOYHLIX YCTPOWCTB, KOTMOB U WHCMHEPATOPOB
OOMMKHbI  MMEeTb  YCTPOMCTBA  OMUCTaAHLUMOHHOIO  OTKIMOYEHWUS, PacrOfIOKEHHbIE BHE
NOMELLEHWIA, TAe OHM yCTaHoBMEHbI (cMoTpu Takke 5.3.8 yactn X «KoTnbl, TeNNO0GMEHHbIE
annapaTbl U cocyabl nog aasneHnem» 1 4.3.6, 4.10.3.4 n 6.2.3 yactu XV «ABTOMaTU3aLMA»).

5.11.2 Ecnu nomeuwieHus, rae ycTaHOBIIEHbl MHCMHEPATOPbl U KOTIbl, 3alUULLEHbI
a’3p0o30J/IbHON CUCTEMOM NOXAPOTYLUEHUS, TO ANEKTPUYECKNE NPUBOOLI TOMOYHbBIX YCTPOUCTB
KOTNOB Y MHCUHEPAaTOPOB OSMKHbI aBTOMaTUYECKN OTKNIOYATLCH MPU NyCcKe 3TON CUCTEMBI.
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5.12 ANEKTPUYECKME NMPUBOAbI CPEACTB OCYLUEHUSA HOCOBbIX MOMELLEHUIA
HABAJTIOYHbIX CYOB

5.12.1 B pononHeHne k TpeboBaHusM 7.9.2 u 7.9.3 yactu VIII «Cucrtembl n
TpybonpoBOAbl» 3NEeKTpUYeckne npuBOAbl CPeACTB OCYLUIEHUS HOCOBbIX MNOMELLEHUN
HaBarnoYHbIX Cy4OB AOMKHbI OTBeYaTb TpeboBaHUAM HACTOSALWEN YacCTu.

5.12.2  Ha xogoBOM MOCTWUKE UMK Ha ApYroM nocTy, oTBevaroLem TpebosaHnam 7.9.2
yactn VIII «Cuctembl n TpybonpoBodbl», AOMKHA OblTb MPeaycMOTpeHa MHAMKAUUA O
MOSTHOCTLIO OTKPLITOM UITM NMOMHOCTLIO 3aKPLITOM NOSIOXEHUN KnanaHa.

5.12.3  Onektpuyeckoe obOpyLOBaHWE CPEACTB OCYLUEHWST HOCOBbIX MOMELLEHUI
HaBanoYHbIX CY4OB, NPV YCTAHOBKE B Nl0OOM 13 TaknMx NOMELLEHUA, OOMKHO UMETb CTENeHb
3aWnTbl He HMXe IPX8, COOTBETCTBYIOLLYIO UCMbITAHUIO BOASHbLIM CTONGOM paBHbIM BbICOTE
NMOMeLLEHMS1, B KOTOPOM YCTaHOBIIEHO 3reKTpuyeckoe 0bopyaoBaHne, B Te4eHue 24 v.
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6 OCBELLEHUE

6.1 OBLUME NOJIOXKEHUA

6.1.1 Bo Bcex cynoBbiXx MOMELLEHUAX, MeCTax W MNpOCTpPaHCTBax, OCBELLeHue
KOTOpbIX SIBMSIETCA BaHbIM And obecnedeHnsi 6e30MacHOCTU NfaBaHus, YyrnpaBreHns
MexaHn3mamu 1 ycTponcTeamm, obutaeMocTu 1 9BaKyaLmm NacCaKMpoB M SKMnaxka, Nocaakm
N BbiCafKN NOLMaHa, OOSMKHbI ObITb YCTAHOBMEHbI CTaLMOHAPHbIE CBETUMBHUKA OCHOBHOIO
OCBELLEHMS, KOTOPbIE NONYyYaloT NMTaHWE OT OCHOBHOIO MCTOYHMKA ASIEKTPUYECKON SHEPTUN.

lMepeyeHb NomelleHnin, MecT M MNPOCTPaAHCTB, rge B [LOMOMHEHME K CBETUMNbHUKaM
OCHOBHOrO OCBELLEHMS AO0SMKHbI OblTb YCTAHOBMEHbBI CBETUNBHUKN aBapUMHOIO OCBELLEHUS,
npueegeH 8 9.3.1.1 1 19.1.2.1.1.

6.1.2 CBETUNbHMKK, YCTAHOBMEHHbIE B MOMELLEHUSIX W MNPOCTPaHCTBaX, rae
BO3MOXXHO MEXaHWYecKoe MOBPEXAEHUEe KOMMNakKoB, AOIMKHbl OblTb CHAOXeHbl 3aLUTHLIMM
ceTKkamu.

6.1.3 YcTaHOBKa CBETUNIbHUKOB [OJDKHA BbIMOMHATLCS TakMm obpasom, 4ToObl
UCKnYanca HarpeB kabenem wn Gnuanexawmx MartepuanioB 4o  Temnepatypbl,
npesbiLLaoLwen JonyCTUMYHo.

6.1.4 B nomeweHnax un wmMecTtax, KOTOpble OCBELLaloTCA JIIOMUHECLEHTHbBIMU
naMmnamMmm M B KOTOPbIX HaxogsaTcs BUOMMbIE Bpallalolmnecss YacTu MEXaHU3MOB, OOSMKHbI
ObITb NPUHATBLI MEPbI 4N YCTpaHeHnsa cTpobockonnyeckoro addpekTa.

6.1.5 CBETUNBbHMKN HapPY)XHOr0 OCBELLEHMSI OO0SMKHbI OblTb YCTAHOBMEHbI TakUM
obpa3som, 4TOObI He CO34aBanoCb CBETOBbIX MOMEX Cy40BOXAEHWIO.
6.1.6 B nomeleHuax UM nNpocTpaHCTBax, OCBELlAaeMbIX CBETUSIbHMKaMN C

pa3psgHbIMU naMmnamu, He obecneyvmBaloLLMM HENPEPBLIBHOCTM FOpeHns npu konebaHmnsx
HanpsXXeHnss B COOTBETCTBUM C 2.1.3, JOIMKHbI NpeaycMaTpmBaTbCA Takke CBETUMbHUKN C
naMnamu HakanvBaHus.

6.1.7 AKKYyMYNSATOPHbIE U ipyre B3pbIBOOMNACHbIE NOMELLEHUS AOMKHbI OCBELLaTbLCS
CBETUNbHMKAMN U3 CMeXHblX 6e30onacHbIX MNOMeLLEeHUA 4Yepe3 rasoHenpoHuuaemble
3aCTEeKNeHHble OTBEpPCTUS WUNU  CBETUMbHWKaMW  B3pbIBO3ALLMLLEHHOIO  UCMOMHEHWS,
YCTaHOBJIIEHHBIMW BHYTPWU NOMELLEHUI (CM. Takke 2.9).
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6.2 MATAHUE 3NEKTPUYECKUX LLEMEA OCHOBHOIO OCBELLEHUSA

6.2.1 PacnpegenutenbHble LWWTbl OCHOBHOrO OCBELLEHUS AOMMKHbl  NoryyaTb
nuTaHne no oTaenbHbiM dugepam. OT LWMTOB OCHOBHOIMO OCBELLEHUA AonyckaeTcs
OCYLLECTBMATb MUTaHWEe 3JNEKTPUYECKUX NPUBOLOB HEOTBETCTBEHHOr0 HasHaveHus
MoLLHOCTbIO 40 0,25 KBT 1 OTAENbHbLIX KAOTHBIX 3MEKTPUYECKUX FPerok C HOMUHAamNbHbIM
Tokom o 10 A.

6.2.2 YcTponcTBa 3aWuTbl  KOHEYHbIX Lenen OcCBeweHUss OOSMKHbl  UMETb
HOMWHanbHbIE YCTaBKM MO TOKy He 6onee 16 A, CyMMapHbI/ TOK Harpysku nogknoYeHHbIX
notpebuTtenen anekTpo3Heprum He JosmkeH npesbiwaTb 80 % Toka ycTaBKu.

Uncno ocBeTUTENbHbIX TOYEK B KOHEYHbIX LEensxX OCBELLeHUS! He OO0SMKHO NpeBblllaThb
npuBedeHHbIX B Tabn. 6.2.2. KaloTHble BEHTUNATOPBLI U apyrue ObiToBble Npnbopbl MOryT
nonyyaTb NUTaHWE OT KOHEYHbIX Lenen ocBeLleHns.

Tabnuua 6.2.2

HanpsixxeHue, B MakcumarnbHOe YUCIo OCBETUTENbHBIX TOYEK
o 50 10
O151 0o 120 14
OT1 121 o 250 24
6.2.3 OcBelleHne KopuaopoB, MaLUUHHBIX MOMELLEHUA, TYHHeNen BanonpoBodoB,

yKkasatenenm ypoBHS BOAbl B KOTME LOMMKHO MofyvaTb NUTaHWE He MeHee 4YeM Mo ABYyM
He3aBMCUMbIM hngepam C TakMM PacrofioXEHNEM CBETUIbHMKOB, YTOOLI Jaxe B criyyae
BbIXO4a U3 CTPOS 04HOro 13 pmnaepos obecnevmBanacb BO3MOXHO Oorbluasd paBHOMEPHOCTb
ocBeLleHus. 3TK omaepbl OMKHbBI NonyyYaTb NMTaHWE OT PasHbIX FPYNMOBbIX LWUTOB, KOTOpbIe
B Criyyae NnpuMeHeHns CEKLMOHMPOBAHHbLIX LUMH OCBELLIEHNS B IMaBHOM pacnpenenuTenibHoM
LUTEe OOSMKHbI NMOMyYaTb NUTaAHUE OT pasHbIX CeKUMi WKH. OgHMM 13 draepoB MOXET ObiTb
duaep, nony4varoLwmin NnMTaHMe OT aBapuUNHOro pacnpeaennTensHOro WwmTa.

[ns rpy3oBbIX CyAOB C 3fIEKTPUYECKON YCTAHOBKOW MasioM MOLLHOCTW AornyckaeTcs
NUTaHMe OCBELLEHNS YKa3aHHbIX NOMELLEHUI, 3a UCKIOYEHNEM MaLUMHHBIX, OCYLLECTBIATb
no ogHomy dwugepy OT TpPynnoBOoro wura WM HENocpeacTBEHHO OT  [faBHOro
pacnpenenuTenbHOro wura.

6.2.4 CBETUNBbHUKN MECTHOTO OCBELLLEHUA B KUMbIX MOMELEHUsAX, a Takke
LTencenbHble PO3EeTKM AOSMKHbI MofyyaTb NUTaHMe OT WMTa OCBELWEHUS MO OTAENbHOMY
duvaepy, opyromy, 4em ouaep nNUTaHMs CBETUIBHUKOB O6LLEro OCBELLEHMS.

6.2.5 Ecnn cyaHo pasgensieTtcs Ha rfaBHble NPOTMBOMNOXapHbLIE 30HbI, OCBELLEHME
KaXaon 30Hbl JOIDKHO nonyyaTb NuTaHWe no AByM dhuaepam, HesaBUCUMBbIM OT PUAEPOB,
NUTaLLNX OCBELLEHME OPYINX NPOTUBOMOXAPHBIX 30H.

dnpaepbl OCBELLIEHNS MO BO3MOXXHOCTU AOMKHbI ObITb NPOMOXKEHbI TaKUM 00pa3oM, YTOObI
noxkap B 04HOW 30He He noBpeaun huaepos, NUTaLWNX OCBELLEHME B APYrnX 30HaX.

B cnyyae nNpuMEHeHWA  CEeKUMOHUMPOBAHHLIX LUMH  OCBELLEHWs B  [MaBHOM
pacnpegenuTtenbHOM LWMTe Takue maepbl OMKHbI NonyyYaTb NUTaHWE OT pasHbIX CeKuun
LUVH.

6.2.6 OcHOBHOE OCBELLEHNE AOMKHO ObITb BLINOMTHEHO TakuM 06pa3om, YTobbl nNpu
noxkape unu B aBapuMHOW CUTyaLMXM B MOMELLEHUSX, B KOTOPbIX PacrnofnoXeHbl OCHOBHbIE
WUCTOYHUKN 3HEPTMM WU/nn TpaHcopMaTopbl OCHOBHOMO OCBELLEHUS, €Cr OHU UMEKDTCH,
CUcTemMa aBapUMHOro OCBELLIEHUS HE BbiXxoamna U3 cTpos.

6.2.7 CTrauunoHapHble CBETUMNBHMKN OCBELLEHUSA TPIOMOB AOSMKHbI NOfydaTh NUTaHue
OT crneumanbHOro pacnpegenuTtenbHoro wurta. Ha atom wute, KpOMe KOMMYTaUMOHHON n
3alWNTHOM annapatypbl, OOMMKHA OblTb nNpedycMOTpeHa CBeToBas CurHanusaumss o
BKITHOYEHUM OTAENbHbIX LiIEeNen o0CBELLEHNS.
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[lna cygooB € ycTaHOBKOM ManonW MOLLHOCTM [OMycKaeTcs MUTaHue CBETUNbHUKOB
OCBELLIEHMS TPIOMOB OT pacnpefenuTenbHOro WuTa, pacnosioXeHHOro B pyrneBon pyoke; npu
aTom TpebyeTca cBeTOBas CUrHanu3aumsi O HanMyYUW HanpsPKeHUa B LEenu nuTaHus
CBETUIIbHMKOB OCBELLIEHNS] TPHOMOB.
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6.3 ABAPUMHOE OCBELLEHMUE

6.3.1 OcBelLLeHHOCTb OTAENbHbIX MOMELLEHUN, MECT U MPOCTPAHCTB, YKasaHHbIX
89.3.1.1 n 19.1.2.1.1, npn aBapuiHOM OCBELLEHUN AOSMKHA ObITb HEe MeHee 10 % obwen
OCBELLEHHOCTM NpY OCHOBHOM OcCBeLLeHnmn (cM. 6.7). [lonyckaeTcs, YTOObl OCBELLEHHOCTb OT
CBETUNbHMKOB aBapuUWHOrO OCBELLEHMS B MalUMHHOM MOMeLweHun coctasnsana 5 %
OCBELLEHHOCTU NPU OCHOBHOM OCBELLEHUWN, eCriv NpPeayCMOTPEHbI LUTENCeNbHbIE PO3ETKY,
nuTaemMble OT CETU aBapUNHOIO OCBELLEHUS.

OTO OCBeLLeHNE AOMKHO ObiTb TakuMm, 4YTOObl MOXHO ObIfIO fEerko 3aMmeTuTb Oopory
BbIXOAa K MecTaM aBakyauun (unm obecneunTb ocBeleHHocTb 0,5 nk).

6.3.2 Ana nony4deHnsa Tpebyemon B 6.3.1 OCBELLEHHOCTU CBETUITbHUKN aBapUAHOIO
OCBeLleHVs C flaMnamMu HakanvBaHusi MOryT KOMOWHMPOBATbCHA C MOMWHECLEHTHbIMU
namnamu.

6.3.3 CBeTUNbHMKM OCHOBHOMO OCBELLEHMS AOMNYCKAeTCs UCMONb3oBaTh B KayecTse
CBETUNBbHMKOB aBapUMHOIO OCBELLEHUS, €CX OHW MOryT Mofy4aTb NUTaHWe Takke U OT
aBapUNHbIX NCTOYHUKOB SHEPTUN.

6.34 CeTb aBapuMHOrO OCBELLEHWUs AOMMKHa ObiTb BbIMNOSIHEHA TakMm o6pasom,
4yToObl MpV noXape wnM B APYrnX aBapuiHbIX Cryvasx B MOMELEHUsX, B KOTOpPbIX
pacnonoXeHbl aBapUMHbIE WUCTOYHMKN JNEKTPUYECKOW 3JHEprum wu/vnm TpaHcgopmaTtopbl
aBapUNHOIo OCBELLEHNS, CUCTEMA OCHOBHOMO OCBELLIEHNS HE BbIXOAMMNA U3 CTPOSI.

6.3.5 [Ona  aBapuMHOro  OCBELWEeHUs  MOryT MNPUMEHATbCA  cTauMoHapHble
CBETUNBbHMKN CO BCTPOEHHBLIMW aKKyMyrnsaTopamMn U C aBTOMaTUYECKON noa3apsgkon UX oT
CEeTN OCHOBHOIO OCBELLEHUS.

6.3.6 Kaxgbin CBETUNbHMK aBapuUMHOTNO OCBELUEHUST WU KOMOMHUPOBAHHbIN
CBETUNbHUK JOSMKEH BbiTb 0603Ha4YeH Ha X BUANMBIX YacTAX KPaCHbIM LIBETOM.
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6.4 BbIKITIOYATENIN B LUENAX OCBELUEHUA

6.4.1 Ecnn B cooTtBeTcTBUM C TpeboBaHusMKU Hactoswmx [NpaBun Heobxoauma
yCTaHOBKa BbIKNOYaTenenM B LUEensX OCBELWEHUs, TO AO/MKHbl ObiTb NPUMEHEHbI
OBYXMOMOCHbIE BbIKITOYaTENMN.

B cyxux Xunblx n cnyxebHbix NOMELeHUAX AonyckaeTcsl NPUMEHEHNE O4HOMOMOCHbIX
BbIKMOYaTenemn B Lendx, OTKMYaowmx OANHOYHbIE CBETUNBHUKA UMW TPYMMbl CBETUSTbHUKOB
Ha HOMMHarbHbIN TOK He Bonee 6 A, a Takke CBETUITbHUKOB Ha ©6e30nacHoOe HanpsikeHme.

6.4.2 [na cTtaumoHapHbIX CBETUNBHUKOB HAPYXHOrO OCBELLUEHUS] OOIMKHbI ObITb
npegycMOTpeHbl YCTPONCTBA LIEHTParn30BaHHOIMO OTKIIHOYEHUS BCEeX CBETUINbHUKOB U3
pynesow pybku unm n3 gpyroro NOCTOSHHOrO BaxTEHHOrO NOCTa Ha BEpxHen nanyoe.

6.4.3 Boikntoyatenu uenen ocsBeweHUst MOMELLEHUA CTaHUMKA MNOXapOoTyLUeHUs
OOMKHbI HAXOAUTLCH C BHELUHEN CTOPOHbI 3TUX NOMELLEHNNA.

6.4.4 BbikntoyaTtenn oceelleHns 3a cBoOOOHO CTOAWMMK pacnpeaenntenbHbIMU
LWnTaMm1 OOMMKHbI YCTaHABNMBATBLCA Y KAXA0ro BXxoda 3a pacnpenenntenbHbii WuT.

6.4.5 B uenax aBapurMHOroO OCBELLUEHUS He [OOSMKHbl MPUMEHSATBCA MECTHbIE
BbIKITHOYATENN CBETUITbHUKOB.

[lonyckaeTcs NpMMeHeHNne MECTHbIX BbIKITHOHaTeENEeN B Lensx CBETUIbHUKOB aBapuiHOro
OCBELLEHMS, KOTOpble B HOPMAarnbHbIX YCIOBUSAX SBNSAIOTCA CBETUIIbHUKAMW OCHOBHOIO
OCBELLIEHUS.

ABapuinHoe OcBeLLeHMEe B pyrieBon pybke fOMmMKHO ObiTb 060pyA0BaHO BbIKIOYATENEM.

CBETUNbHNKA aBapUMHOIO OCBELLEHMST MECT Mocadkm B crnacartesflbHble CpeacTBa,
KOTOpble B HOpPMallbHbIX YCMOBUSIX SIBMISIOTCA CBETUIIbHMKAMM OCHOBHOIO OCBELLIEHNS,
OOJDKHbI BKNOYATbCS aBTOMATMYECKN Npu obecToumBaHmnm cygHa.
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6.5 CBETUNIbHUKU TNEIOLWENO PA3PAOA

6.5.1 [poccenn M KoHOEHCATOpbl CBETUNBHUKOB TIEKOLWEro paspsiaa OOIMKHbI
3aWMLLATLCA HAAEXHO 3a3eMIEHHBIMM METamNMMMYECKMMIN KOXYXaMu.
6.5.2 KoHaeHcaTopbl emkocTbio 0,5 MK® 1 6onee gomkHbl CHabxaTbCcs paspsagHbiMy

ycTponcTteamn. PaspsigHoe yCTPOMCTBO AOSMKHO ObiTh BbIMOMHEHO Takum obpa3om, 4Tobbl
yepe3 1 MMH Nocne OTKIYEHMST KOHAEHCATOopa ero HanpsXxeHme He npesbiwano 50 B.

6.5.3 [poccenn n TpaHchopmaTopbl ¢ BOMABWNM MHAYKTUBHLIM CONPOTUBNEHNEM
OOSKHbI  YCTaHaBNMBAaTbCA KaK MOXHO Onwke K CBETUbHUKY, ANA KOTOPOro OHU
npeaHasHa4veHbl.

6.5.4 CeeTunbHMKN TRetowero paspsga, nMraemMble HanpskeHnem cebiwe 250 B,
OOIMKHbI BbITb CHabXeHbl NpegocTeperavwnuMn HagNUCAMK, YKasbiBaOLWMMN HaMpsKeHne.
Bce petann TakMx CBETUNBbHMKOB, HaxoddWwMecs MO4 HanpsbkeHUeMm, AOMKHbl ObiTb
3aLUNLLEHDI.
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6.6 LUTEMNCEJIbHbIE PO3ETKU

6.6.1 LtencenbHble po3eTkM AN MEePeHOCHOro OCBELLEHUA [[OIMKHbl  ObiTb
YCTaHOBINEHbI MO KpanHen Mepe:

Ha nany6e BO6nuan 6pawnuns;

B NMOMeLLeHUN rmpokomnaca;

B NomeLLeHnn npeobpasoBaTtenen paguoycTaHOBKY;

B NMOMeLLEeHUN pyrneBoro yCTPONCTBa;

B NMOMeLLeHNN aBapunHOro arperara;

B MaLUUHHbLIX NOMELLEHUSNX;

3a rnaBHbIM pacnpegenuTenbHbIM LUTOM;

B CneumnarnbHbIX 3NEeKTPUYECKUX MOMELLEHNAX;

B TyHHene rpebHoro Bana;

B pyneBou pyoke;

B pagunopyoke;

B panioHe pacnonoxeHusa nebenok;

B palioHe BbIrOPOAOK flara 1 axonoTa;

B MOMELLEHNAX LIeHTPanuM30oBaHHbIX YCTAHOBOK BEHTUMAUMM U KOHOMLMOHWPOBAHUSA
BO3ayxa.

6.6.2 LUTencenbHble pO3ETKN, NUTAEMble Pa3HbIMU HaMNPSHKEHUIMU, OOSMKHbI UMETb
KOHCTPYKLMIO, UCKMOYAKOLLY0 coegMHEeHMEe BUNOK OISl OOHOMO HanpsbkeHUst ¢ pO3eTKon Anis
Bornee BbICOKOrO HanpshXXeHus.

6.6.3 LtencenbHble po3eTKN ANt NIEPEHOCHOrO OCBELLEHMS U OPYIMX NoTpebuTenen
3NEKTPMYECKOM SHEPTUN, YCTAHOBIEHHbIE HA OTKPbITLIX Nanybax, A0mKHbI ObITb 3aKkpeneHbl
LwTencenbHbIM pa3beMoM BHU3.

6.6.4 LLTencenbHble po3eTkM He OOSMKHbl YyCTaHaBNMBaTbCA B MalUMHHbBIX
NOMELLIEHUSIX HUXe HacTuna, B 3aKpbIThIX MOMELLEeHNAX cernapaToposB TonnNuea 1 macna nunu
B MecTax, rae Tpebyetcs obopynosaHve ogobpeHHoro 6e3onacHoro Tuna.
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6.7 OCBEWEHHOCTb

OcBeleHHOCTb OTAENbHbLIX MOMELLEHUA U NPOCTPAHCTB AOO0JIKHa OblTb He

MeHee yKa3aHHOl7I B Tabn. 6.7.1. YkasaHHble Tpe6OBaHMF| HEe OTHOCATCA K Ccyaam, nMerwnm

ocBeLleHne, NuTaemMoe HanpsbkeHmem Hke 30 B.
MpmBeaeHHble B Tabn. 6.7.1 HOpMbI OBLLIEN OCBELLLEHHOCTN OTHOCATCS K YpOBHIO 800 MM

Hag nanybon (HacTMroM) NOMELLEHUSs, @ HOPMbI OBLLLEN NNKOC MECTHOW OCBELLEHHOCTM — K
YPOBHIO paboymx NOBEPXHOCTEN.

Tabnunuya 6.7.1

OcBeleHHOCTb, K
namnamm
No NIOMUHECLIEHTHBIMMN HakanvBaHwusi/
n/n lMomeLleHna n NoBepxHOCTH namnamu CBETOANOAHBLIMU
naMmnamm
obuwasn + obLas obuwasn + obLas
MecTHas MecTHas
1 | lNocT pagmocBaAsm:
Ha yCTaHOBNEHHOM YpPOBHE Hag nanybon - - - 100
paboyme cTosbl NocTa pagnocBsan — - 200 —
2 | HaBuraumoHHas py6ka:
Ha yCTaHOBMNEHHOM YPOBHe Hag nanybon - 100 - 50
HaBUraLMOHHbIE CTOSbI 150 — 150 —
3 PyneBasi pybka Ha ycTaHOBNEHHOM YPOBHE Hafg - 75 - 50
nany6ow
4 | MalWwWHHbIEe NOMEeLLEeHUs, NOMeLLEeHNS
pacnpeaenuTenbHbIX LWWTOB, MaHEBPEHHbIX U
KOHTPOSbHbIX MOCTOB M MyNbTOB, MOMELLEHUS
aBTOMaTM3NPOBAHHbLIX YCTPOWCTB, TMPOKOMNACOB:
Ha YCTaHOB/IEHHOM YPOBHE Haj HacTUIIOM — 75 — 75
NOBEPXHOCTU pacnpenenuTenbHbliX YyCTPONUCTB 1 200 100 150 75
nynbLTOB ynpaBneHus
MecCTa ynpasrieHusi rnasHbIMU MexaHu3Mamm 150 100 150 75
NPOXoAbl MeXAy KoTnamn, MexaHuamamu, Tpansi, - 75 - 30
NAOLWaaKN 1 T.n.
OPOHT KOTNOB 100 75 75 75
5 | AkKymMynsTOpHasi Ha yCTaHOBfIEHHOM YpOBHe Haf - 75 - 50
nany6own
6 | TyHHernu BanonpoBoAOB, LWaxThl flara, 3XonoTa,
LenHble SLMKK:
Ha YCTaHOBMNEHHOM YPOBHe Haz nanybon — 50 — 20
NOBEPXHOCTM MNOALIMNMHUKOB Banos, a Takxke 75 - 50 -
coeavHUTENbHbIX doriaHLUEB U np.
7 | MNMpoxoabl Ha nanybax, nepexoaHble MOCTUKN 1 - 50 - 20
panioHbl PacnonoXeHUs cnacaTternbHbIX LLUIIOMOK 1
NAOTOB Ha YCTAaHOBMNEHHOM YPOBHE Haf nanybomn
8 | 3abopTHble NpocTpaHCcTBa B panioHe cnycka - - - 5
cnacaTenbHbIX LUMIOMOK M NoTOB B6NU3n
rpy30BoOW BaTepnvHUK
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6.8 CUTHAJIbHO-OTJIMYMUTESIbHBIE ®OHAPU

6.8.1 OT WwmTa curHanbHO-OTNNYNTENBHBIX (POHapen AOMKHbI NonyYaTb NUTaHWe no
oTaenbHbiM dungepam oHapu Tonosble, 6GOPTOBbIE U KOPMOBOW, @ Ha Ccygax OGYKCUMPHbIX,
TONKaLWMX, PbIOOMNOBHbIX, NOLMaHCKNX, OrPaHUYEHHbIX B BO3MOXHOCTU MaHeBpupoBaTh U
cydax Ha BO3QyLWHOW MoAywke — Takke CTauMOHapHO YCTaHOBMEHHbIE doHapw,
nepeuncrieHHble B Tabn. 2.4.1 yactu lll «CurHanbHble cpeacTtea» [pasun no o6opyaoBaHuto
MOPCKUX CyAOB, WM AOMNOMHUTErNbHbIE TOMOBbIE WU KOPMOBble (POHApW, MNepeyvucrieHHble B
Tabn. 5.2.1 ykasaHHown yactu lNpasun.

6.8.2 KT curHanbHO-oTANYMTENBHBLIX )OHapen O0SMKEeH nofyyaTb nNuMTaHue no
aBym cbmnaepam:

A1 no ogHomy hmaepy OT rNaBHOro pacnpeaenuTernbHOro LWnuta vyepes aBapunHbIN
pacnpeaenuTensbHbli LWKUT;

.2 No BTOpPOMY dmaepy OT Gnvpkanwero rpynrnoBoro LuTa, KOTOPbIN He nony4vaeT
nNUTaHUs OT aBapuUMHOIo pacnpeaenmuTenbHOro wuTa.

HdonyckaeTcs ycTaHaBnvBaTb NpuBOpblI  yNpaBfeHUs CUrHanNbHO-OTANYUTENBHbLIMU
doHapsiMm B nNynbTe, PacnosiokKeHHOM B PpyneBon pybke K mnonyyatolwem nutaHue B
cooTBeTcTBUM € 4.5.2.

[na cynoB, Ha KOTOPbIX OCHOBHbIM WMCTOYHUKOM 3NEKTPUYECKON JHEPrun SBMsieTcs
akKymynaTopHas 6aTapes U Ha KOTOpbIX rMaBHbIN pacnpeaenmuTenbHbl LWUT YCTAaHOBMEH B
pyneson pybKe, ynpaBneHuWe CUrHanbHO-OTNNYMTENbHBIMKM (hbOoHapsaAMK  [onyckaeTcs
Npov3BOANTb HEMNOCPEACTBEHHO C MABHOrO pacrnpeaenmuTenbHOro wuTta.

6.8.3 Lenn nutaHua cuUrHanbHO-OTNIMUUTENbHBIX (OHApPen AOOIMKHblI  OblTb
BbINOSIHEHbI MO ABYXNPOBOAHOM CUCTEME, U B KaXXAOW Lenu OOrmKeH ObiTb nNpenycMoTpeH
ABYXMOMIOCHbBIV BbIKNtOYaTeNb, YCTAHOBMNEHHbIN HA pacnpeaenuTtenbHOM LWUTe CUrHarnbHO-
OTNNYNTESNbHLIX (POHapeNn.

6.8.4 Kaxgasa uenb nuTaHuMs CUrHarnbHO-OTANYUTENBHBLIX hOHapen O0MmMKHA UMETb
3awnTy B 060MX NPOBOAAX M UHAUKALMIO O BKIIIOYEHUN CUrHANbHO-OTNINYMTENBHOrO ooHaps
B COOTBETCTBMM C TpeboBaHuamMu 4.1.4 yvactu lll «CurHanbHble cpegctBa» [lpaBun no
00b0opyaoBaHNIO MOPCKMX CYO0B.

YCTPONCTBO MHOMKALUM O BKMIOYEHUN OOSMKHO ObiTb BbIMNOMHEHO M YCTAHOBMIEHO Tak,
4TOObI €ro NOBpeXAeHNEe He BbI3bIBaSiO BbIKIHOYEHUSA CUTHANBbHO-OTAMYNTENBHOTO (DOHapPS.

MageHve HanpskeHUs Ha pacnpefenuTtenbHOM  LWWUTe, NUTaloWweM CUrHasbHO-
OTNMYUTENbHbIE (DOHAPW, BKITKOYAsA U CUCTEMY CUrHanmM3aunm genctena hoHapen, He JOMKHO
npesbiwaTte 5 % npu HOMMHanbHOM HanpskeHun 0o 30 B u 3 % — npu HanpskeHun
cBbiwe 30 B.

6.8.5 Hes3aBucnmMo OT MHAMKALMM O BKIHOYEHUN, Tpebyemon B 6.8.4, normkHa ObiTb
npegycMoTpeHa CBETOBasl M 3BYKOBAd CUrHanusauusi, AencTByloLlas aBTOMaTUYECKN B
cnyyae:

.1 HeucnpaBHOCTW, BKMOYash KOPOTKOE  3amblkaHuWe, NHOOro  CUrHanbHO-
OTNMYUTENBHOIO hoHaps NPU BKNKOYEHHOM BbIKMOYaTEene;

.2 NOTEepPU NUTAHMUSA WMTA CUrHANBHO-OTINYNTENBHOIO PoHaps.

MuTaHne curHanmMsaummn OOSPKHO OCYLLECTBASATLCA OT APYroro UCTOYHMKA unn duaepa,
YyeM WCTOYHMK unu duaep nNUTaHUS CUTHANbHO-OTNMYUTENBHBLIX dOoHapen, nmbo oT
aKKyMynsaTopHon GaTtapew.

6.8.6 MpuMeHsemMble B CUIHANbHO-OTAMYMUTENBHBLIX (POHAPSX Namnbl U NATPOHbI
OOMMKHbI oTBeyaTb TpeboaHuam 3.1.7 yactm Il «CurHanbHble cpeactBa» [Mpasun no
o6opyaoBaHMI0 MOPCKMX CyO0B.

6.8.7 Ona curHanbHO-OTNNYMTENBHBLIX (POHapen € UCnonb3oBaHWEM B KavecTBe
MCTOYHMKOB cBeTa cBeTomsnyyvarowmx guogos (CWL) B [ONONHEHWe K WHAMKaAUUKM O
BKNtoveHun, Tpebyemon 6.8.4 u curHanmsaumm, Tpebyemon 6.8.5, pomkHa ObiTb
npeaycMoTpeHa CBeTOBasi M 3BYKOBas CUrHanusauus, OEeWCTBylOWas aBTOMaTUYEeCKU B
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Cnyyae CHWKEHMs1 cunbl cBeTa (OHaps HuXKe YpoBHs, Tpebyemoro 3.1.7 uvactm |l
«CurnanbHble cpegcteay [Npasun no o6opyaoBaHMIO MOPCKUX CyAoB. Mpu OTCYTCTBUKM Takon
CUrHanusauumn gonyckaeTcs ucnosibdoBaHne doHapen ¢ moaynsmm CU[, cpok rogHocTu
KOTOPbIX, YKa3aHHbIA U3roTOBUTENEM, HE UCTEK.

6.8.8 Bce uvHOuMkaTopbl Ha LWMTE CUrHaNbHO-OTNIMYUTENBHBIX ddOHApen LOSMKHbI
UMETb perynnpyemMyto apKoCTb, BKIKOYaa SPKOCTb AUCTNEs Npu ero Hanuymu.
6.8.9 WLnMT  curHanbHO-OTAMYUTENBHBLIX  (bOHapen  OOMKEeH  NogdepKumBaTb

ncnonb3oBaHNe CTaHgapTHbIX MHTepdencoB and obecneveHns obmeHa wMHdopmaumen c
cynoBbIMM cucteMamu. Ona nepefadn CUrHanoB BO BHELIHWE CUCTEMbI U MOMyvYeHus
CUrHanoB MNoATBEPXKOEHUS OT BHELUHUX CUCTEM AOMMKEH WCMOoMb30BaTbCA [BYCTOPOHHUM
UHTepdenc, otTeevarowmi ctangaptam M3K cepun 61162,

[onyckaeTca ucnonb3oBaHMe nNpeayCTaHOBMNEHHOrO BKIIOYEHUA Tpynn  CUrHanbHO-
OTNMYUTENBHBIX YOHapeN.
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6.9 CBETO-CUI'HAJIbHbBIE N OCBETUTEJIbHbIE CPEACTBA BEPTOJIETHbIX MNMAJTYB

6.9.1 O6Lwue TpeboBaHuA.

6.9.1.1 CaeTo-curHanbHble M OCBETUTENbHbIE CPEACTBa ANA BEPTONETHbIX nanyo
OOIKHbI 0becneymBaTb Kak MUHMUMYM CrieaytoLlee:

obo3HauyeHne nepumeTpa (rpaHuL) BepToneTHoM nanybsl;

OCBeLLEeHME Nocago4vHOM 30HbI;

0003HauYeHne BO3BLILLAIOLLNXCS KOHCTPYKLUMIA B NOCaA04HOM 30HE.

6.9.1.2 Wcnonb3yemble ona 3TUX Uenen OrHM OOSMKHbI MMETb CTeneHb 3aluTbl He
Hwxe IP56 1 HagexHO paboTaTb NpU BHELUHWUX BO3OENCTBUSIX, YKa3aHHbIX B pasa. 2.

6.9.1.3 Bce cBeTO-CurHanbHble W OCBeTUTENbHbIE CPeacTBa, a Takke ppyroe
anekTpoobopyaoBaHMe B npegernax BepTONeTHbIX 3anpaBoyHbIX MOCTOB M aHrapoB OOSKHO
ObITb B3pbIBO3ALUMULLEHHOMO TUMa U UMETb YPOBEHb B3PbIBO3ALLNTLI, COOTBETCTBYHOLLUIA KaK
MUHUMYM TemnepaTypHomy knaccy T3 u noarpynne lA.

6.9.1.4 B OTHOLWEHUM CBOMX CBETO-TEXHUYECKNX XapaKTEPUCTUK N PACNONOXKEHMNS OTHN
OOIDKHbI yooBreTBopsaTh TpeboBaHnam MKAO (MexayHapogoHOW opraHn3aunm rpaxkaaHcKom
aBMaumm), 4YTO [OOIMKHO OblTb MNOATBEPXOEHO COOTBETCTBYHOLUUM 3aKOYEHMEM WNN
CBngeTenbLCTBOM KOMMETEHTHOIO OpraHa rpaykaaHCKonu aBMaunn.

6.9.1.5 [luTaHne cBeTO-CUrHasnbHbIX W OCBETUTESIbHbLIX CPEACTB, YKasaHHbIX B
HacTosLWen rnaee, AOMKHO OCYLLLECTBIATLCS OT UCTOYHMKA 6ecnepebornHoro nutanms (UBIMT).

6.9.2 OrHm o603HavYeHUs nepumeTpa.

6.9.2.1 OrHu gomkHbl ObiTb pas3geneHbl HA OBE HeE3aBUCUMMbIE LENM U MnosyyaTb
nuTaHne Taknm obpasom, YTOObI NPY HEUCNPABHOCTU NUTaHMA ogHon u3 uenen, 50 % orHewn
0003Ha4YeHns nepnmeTpa ocTaBanmcb paboTocnocoOHbIMN.

6.9.3 OcBelleHne nocago4yHOMN 30HbI.

6.9.3.1 [locagoyHass 30Ha W YyKasaTenb HanpaefieHns BeTpa [OOSKHbl ObiTb
Hagnexaiwimm obpasom ocseLLeHbl. [na aTon Lenu mMoryT 6biTb MCNONb30BaHbl MPOXEKTOPbI
3anvBatoLLEero ceeTa.

6.9.3.2 [lpn ycTaHOBKE CpeOCTB OCBELEHUS OOMMKHbl OblTb MPUHSATLI  MeEpbl,
WCKNIoYatoLlmMe ocrnenneHmMe NnoToB Npu B3neTe, Nocagke U MaHeBpPMpPOBaHNN.

6.9.4 3arpaauTenbHoO-npeaynpeauTesibHbIe OFHM.

6.9.4.1 [Onsa obecneyeHns 6es3onacHocTU MnoneTos, BCe 3HaYUTENbHO
BO3BbILLAIOLLMECH KOHCTPYKUUM N OOBbEKTbI, Takne Kak arieMeHTbl HaaCTPonku, BypunbHble,
TEXHOMOIMYECKNe KOMOHHblI W T.A., [OOMKHbl ObiTb 0003HA4YeHbl cneumanbHbIMU
3arpagutenbHo-npeaynpeanTensbHbIMY OTHAMUW KPacHOro LBeTa.

6.9.4.2 OrHu pomkHbl ObITb pasgeneHbl Ha HECKOITbKO HEe3aBUCUMMBbIX Lenen, u
nonyyaTb NUTaHWe Takum obpasom, YTOObI NP HEUCNPABHOCTU MUTaHMA OOHOW U3 LiEnewn,
OCHOBHas 4YacTb 3arpaguTenbHo-NpeaynpeavTenbHbIX OrHen ocTaBanack paboTocnocobHom.
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7 BHYTPEHHAA CBA3b U CUTHAJITU3ALIUA

7.1 MALUMHHBIE SNEKTPUYECKUE TEJIETPA®bI

7.1.1 MawwnHHble Tenerpadbl, Kpome TpeboBaHWIA HACTOsILLEN rNaBbl, OOSMKHbI
oTBeyaTb TpeboBaHusam 3.3.1 yactu VII «MexaHn4yeckme yCTaHOBKMY.
7.1.2 MawwuvHHble  Tenerpadbl  OOMKHbI  ObITb  0OOpyOoOBaHbl  CBETOBOW

CUrHanusaumen o Hanuyuu HanpaxeHna B Uenn nnmtaHuna u 3ByKOBOIZ CUrHanusaumemn o0
Mc4e3HOBEHNN HaNpsAXXeHnAa B Luenn nuTaHus.

7.1.3 MalwmHHble Tenerpadbl, YyCTaHOBMEHHbIE B PyneBon pyobke, OOMKHbI UMETb
LKany ¢ perynupyemoin nogcBeTKoMn.
7.1.4 MawwuvHHble Tenerpadbl AOOMKHbI  MOMAydaTb MNUTaHWE OT  [aBHOrO

pacrnpefenuTensHOro Wwura unm oT WmTa HaBUrauMoHHbIX YCTPONCTB.

Ecnu Ha cygHe npumMeHeH OObeAMHEHHbI MNyNbT YNpPaBfeHUs CyAHOM, MalUMHHBIN
Tenerpag MoxeT nonyyaTb NUTaHWE OT 3TOro NyrnbTa.

7.1.5 YcTaHoBKa gaTyMka MalUMHHOroO Tenerpada B pyneBon pyoke AormkHa ObiTb
Takon, 4Tobbl NPU Nepegade npukasaHMM O xode CydHa onepaTuMBHas pykodTka npubopa
nepemeLlanacb B TOM e HanpaBfneHun, 4To 1 cygHo. BepTukanbHoe NonoXeHne pyKoATKM
JOJDKHO COOTBETCTBOBATL KOMaHOE «CTOM.

7.1.6 lMNpn ycTaHOBKE MaLUMHHBIX TenerpadgoB, YCTPOMUCTB AUCTaHLUMOHHOIO
ynpaBneHnsa rnaBHbIMW OBUraTeNsaIMU U BUHTAMU PErynupyemoro Lara Ha HaKnoHHbIX
naHensax nynbTOB YNpaBreHUs PyKOsTKa B MOMOXEHUM «CTOM» AOIMKHA OblTb yCTaHOBMEHa
nepneHauKyrsapHO K NNOCKOCTU MynbTa N (PUKCUPOBATLCA TOYHO B 3TOM NOSTIOXEHUW.

7.1.7 Mpn Hannumm gByx TenerpadgoB u  6Gonee, pacrnonoXeHHbIX B
HenocpeacTBeHHON 6nnM3ocTu Apyr oT Apyra (Ha ogHou nany6e), nepegava koMaHabl N06b6IM
N3 HUX 1 NoslyYyeHne oTBeTa AOIMKHbI OAHOBPEMEHHO MHOULMPOBATLCA BCeMU Tenerpagamm
6e3 JONONHUTENbHbBIX NEPEKNIOYEHUNA.

MNepexoa Ha Tenerpadbl, pacnonoXxeHHble Ha Apyrov nanybe nnv B 4pyron Yactu cyaHa,
OOIMKEH OCYLEeCTBNATLCA NPW MOMOLUM MepeknoyaTenen, pacrnonoXeHHbIX Ha XO40BOM
MOCTUKE.

7.1.8 Kaxablh  MalwuHHbIM - Tenerpad [JOMMKEH WMETb 3BYKOBOE CUrHanbHOe
YCTPOWCTBO, ObecreyvBalollee Mofady 3BYKOBOIMO CuUrHarma Ha XOAOBOM MOCTUKE U B
MaLLUMHHOM NOMELLIEHMMN MPU Nogaye KoMaHabl 1 oTBeTe 06 ncnonHeHun. Npun HenpaBuITbHOM
OTBETE [OENCTBME 3BYKOBOrO CWUrHarbHOrO YCTPOWCTBA NpeKpawaTtbCsa He OOSMPKHO (CM.
Takke 3.3.1 yactn VII «kMexaHn4yeckne ycTaHOBKUY).
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7.2 CNNYXEBHASA BHYTPEHHAA CBA3b

721 Cuctema cnyxebGHON BHYTPEHHeN cBA3W, TpebOBaHUA K KOTOPOW M3MOXKEHbI
HWKe, [OormkHa obecneunBaTb BO3MOXHOCTb Bbi3oBa abOHeHTa M 4eTkoe BedeHue
NeperoBOpoB B HOPMarbHbIX M aBapWUMHBIX YCIOBUSX 3KCMnyaTtauun cygHa, a Takke B
YyCnoBMAX cneundnyecKkoro Wwyma y MecT pacrnofnoXeHns obopyaoBaHusi CBA3N.

7.2.2 B cucreme cnyxebHom BHYTPEHHEW CBA3W MOryT  MCMOSb30BaTbCSA
Oes3bartapenHble TenegoHHble annapaTtbl, YCTPOWCTBA MEPErOBOPHOM CBA3W, YCTPOWUCTBA
OBYCTOPOHHEN rpomkorosopsiwen cesasn, ATC unm mobunbHble TenedoHHble annaparthbl
nokanbHoWn ceTu.

7.2.3 Cuctema cnyxebHOM  BHYTpEeHHeW CBsi3M  AOfkHa  obecneymBaTb
NeperoBOpHY0 CBA3b PyrieBON PyOKM C OCHOBHBbIMU CNYXXEBHBIMU NOMELLEHUAMM 1 NOCTaMMU.
Mpn aTOM OTAENbHas NapHasa NeperoBOpHas CBA3b MOXET He npefycmMaTpuBaTbCd, eCcriv B
ntoboe Bpems yCTPONCTBO CBA3N obecneynBaeT NpMopuTEeT BbI30BA U BEAEHME NEPErOBOPOB
13 pyneBon pybkn co cnegyowmmm OCHOBHBIMU CIY>KEOHLIMU MOMELLLEHUSIMU U NOCTaMMU:

A uy;

2 MECTHbIMW MOCTaMW YNpaBfeHus rmaBHbIMU MeXaHu3MaMu 1 OABWXUTENAMU (ans
3TON LEenu MOXET UCMOoNb30oBaTbCA napHas TenedoHHasi CBA3b Mexay pyreBon pyokon u
LMY ¢ napannenbHO NOAKMIOYEHHBIMU U YCTAHOBSIEHHBIMW HA MECTHbIX NMOCTaXx YNpaBeHns
TenedoHamn);

.3 paguopybkon (MOXeT He npegycmaTpuMBaTbCHA, €CnM  CBA3b MOXET ObITb
yCTaHoBneHa 6e3 annapaTHbIX CPEACTB);

4 pymnenbHbIM OTAENEHNEM;

5 NOMeLLIEHMEM, FOe pacrosfioXeH aBapUNHLIN pacnpeaenuTenbHbIN LLNT;

.6 noctamu Ha bake u oTe;

T nomeLLeHneM rmpokomnaca;

.8 cTaHumen obbemMHOro noxapotyweHuss (cm. Takke 3.1.3.2.6 vactm VI
«lMpoTnBonoOXapHas 3awmTar);

.9  nomeLlleHnem rpebHbIX ANEKTPUYECKNX OBUraTENEN;

.10 nocTom ynpaBneHus rpy3oBbIMKU onepauusimMmn (Ha HedpTeHanuBHbIX cyaax);

.11 nocTtom ynpaBneHunsa noxapHo-cnacaTernbHbIMU onepaumsMn (Ha cyaax co 3Hakom
OCHAaLLEHHOCTHM CcyaHa cpeacTBamm 6opbObl C NoXkapaMmu Ha Apyrux cygax B CMMBOSIE Kracca);

12 gpyrumMy nomeLeHnMs MM, B KOTOPbIX pasMeLLEeHbl YCTPOMCTBa, obecnevmsarowme
©e30nacHOCTb NnaBaHus cygHa.

7.2.4 HomkHa ObITb NpegycmoTpeHa cBaAsb mexay LMY mnu MecTHbiM MoCcToM
yrnpaBneHns rmaBHbIMU MEXaHN3MaMm1 1 OBWKUTENSMU C XUIbIMU MOMELLEHUSIMU MEXAHWUKOB.
7.2.5 [na ycTpoucTB CBA3MW, yKasaHHbIX B 7.2.3 u 7.2.4, kpoMme OesbatapeinHbix

TenedOoHHbIX annapaTtos, AOMKHO OblTb NPegyCMOTPEHO NUTaHME OT OCHOBHOMO UCTOYHWUKA
3NEKTPUYECKON IHEPrMM U aKKyMYMSITOPHOW GaTapeu, BKMIOYAOLWENCcs aBToOMaTuyeckn npu
NCYE3HOBEHMU MUTaAHUA OT OCHOBHOIO MCTOYHWUKA 3MEKTPUYECKOW 3Hepruv n obragatoLlen
€MKOCTbIO, AOCTaTOMHOM AN NUTaHUSA YCTPOWCTB CBA3W B TEYEHMEe BPEMEHM, YKa3aHHOro
89.3.1.3mnmn19.1.2.1.4.

7.2.6 Cuctembl cBA3n mexagy pynesow pybkonm wn LMY wunv mMecTHbiIMM noctamu
yrnpaBsneHnsi rmaBHbIMW MexaHu3MaMmn U OBWKUTENAMU, OOSDKHbI UMETb OOMNOMHUTENbHYIO
3BYKOBYIO M CBETOBYIO CMrHan13aumio o Bbi3oBe kak B LIMY, Tak u B MalWMHHOM OTAEMNEHUN.

7.2.7 MoBpexaeHne unn OTKNKYEHWEe OAHOro YCTPOMCTBA CBA3M He [OMKHO
HapyLwaTb paboTy ApYyrMx yCTPOWCTB CBA3WN.
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7.3 CUTHAINTU3AUNA. OBLUIME TPEBOBAHUA

7.3.1 Hactoswme TpeboBaHMs pacnpoCTPaHSTCA Ha Cchneaylowme CUCTEMbI
CcurHanum3auum o cocTosiHuM o6opyaoBaHUA Unn cyaHa, TpebyowemM BHUMaHWUS nepcoHana
UIM nNaccaxupos, NPUBOANMbIE B ENCTBUE C MOMOLLIbIO 3BYKOBbLIX W BU3yaribHbIX CPEACTB:

.1 obuwen (aBpanbHON) 1 NOXapHOW TPEBOTY;

.2 curHanusaumm obHapyXeHusi noxapa;

.3 npeaynpexaeHus o Nycke CUCTeMbl OO EMHOMO MOXapPOoTYLLUEHUS;

4 3aKpbITUA BOAOHENPOHMLUAEMbIX U NPOTUBOMOXAPHbLIX ABEPEN, a Takke ABEpewu,
yKasaHHbIX B 7.12;

.5 aBapuirHo-npenynpeanTensHy0 CUCTEMY MEXaHU3MOB;

.6 BbICOKOrO YPOBHS IbANbHbIX BOA;

.7 NOCTynneHus BoAbl B rpy30Bble TPIOMbI HAaBarno4HbIX Cy40B, NAaCCaXUPCKUX CYya0B,
nmerwmx Ha 6opty 36 n Gonee YenoBek, a Takke rpy30BbIX CY4OB C OOAHUM TPIOMOM, He
ABMAIOLMXCA HaBanovHbIM1 cygamu;

.8  aBapuKrHOro BbI30Ba MEXaHWUKOB;

.9  KOHTpoOns 4eecnocobHOCTU MAaLLMHHOIO NepcoHana, CoOCTOSHUA rpy3a, NpeaenbHon
KOHLeHTpauun B3pbIBOONACHbLIX U SA0BUTLIX ra3os;

.10 cocTosiHMA oBepen naynopToB.;

11 Hanuumsa ngen BHYTPY oxnaxgaeMblX TPIOMOB: «YenoBek B Tprome» (4119 Cyaos,
ncnonb3yembix aAnsa nepepaboTku XKUBbLIX PECYPCOB MOPS U HE 3aHATbLIX UX FTIOBOM);

.12 ypoBHs1 B COOPHbIX LUCTEPHAX CTOYHbIX BOA;

.13 npegynpexgeHuss O MNycke CTauUOHapPHOW CUCTEMbl MOXapPOTYLIEHUS MEeCTHOro
NPUMEHEHUS;

.14 npeBbllWeHNs TeMnepaTypbl cCarnbHUKOB BarioB, NOALMMHUKOB U KOPYyCOB HACOCOB;

.15 npesBbllWeHNs MakcuMarnbHO OOMYCTUMOW TeMnepaTtypbl rpyaa;

.16 un36bITOYHOro gaBNEHUsI NN Bakyyma B rpy30BbIX TaHKax;

.17  pQocTmKeHust BepXHero u npeaensHOro YpoBHS B rpy30BbIX TaHKax,

7.3.2 [omkHa ObiTb NpegycMOTpeHa BO3MOXHOCTb (DYHKUMOHANBbHOIO UCMbITaHUS
Kaxaon cuctemMbl CUrHanusauuu.

Ecnn He oroBopeHoO MHOe, TO BCE CUCTEMbI CUrHANM3aLmMm A0SDKHbI OblTb BbINOSTHEHLI NO
6e30TkasHOMY npuHUMNY, NpyM 3TOM [OMmkHa ObITb NpegycMOTpeHa curHanu3aums ob
WUCYE3HOBEHUN MUTAHUA CUCTEMbI, O 3aMbIKaHUW 3NEKTPUYECKUX Lenerh Ha Kopryc wunu
00phbiBe, a Takke KOHTPOSb MCMPABHOCTUN CBETOBLIX M 3BYKOBbIX CUrHasoB.

7.3.3 B npuemMHbIX  yCTpoMWCTBax CUCTEM  aBapurHO-NpenynpeanTensHOn
CUrHanm3aunm AOSKHbl YEeTKO pasnuyatbCs COCTOAHMS Mexay pabovvm, aBapuiHbIM,
KBUTMPOBAHMEM, HENCNPABHOCTU U C OTKIMOYEHHBLIM 3BYKOM. [locne ycTpaHeHns aBapuimiHoOro
CUrHana wunm curHana HeucnpaBHOCTW CUCTeMa [OfKHa aBTOMAaTMYeCKM BO3BpallaTbCs B
PEXMM HOPpMaribHON paboThl

7.3.4 CurHanbl 3ByKOBOW CUrHanmsaumv AOIMKHbI OblTb CbILHbI U pas3nuyMMbl BO
BCEX MOMELLIEHUAX M NPOCTPAHCTBAX, ANs KOTOPbIX OHW NpeaHa3HaYeHbI.
7.3.5 3BYKOBble CUrHasnbl aBapUNHO-NPeAYNPeaNTENbHOM CUTHaANM3auum OOSKHbI

noaaBaTbCA 4O TEX MOp, NOKa He NOCTYNUT NOATBEPXAeHNe 06 UX NPUHATUM (KBUTUPOBAHWN),
a BU3yanbHas UHOMKaLMS KaXKooro OTAenbHOro curHana — o YCTpaHeHnss HeUCNpaBHOCTH.

7.3.6 UactoTta 3By4YaHus npubOpPOB 3BYKOBOW CUrHanM3auuu, 3a MWCKIIOYEHUEM
Konokona, AomkHa Haxoamtbes B ananasoHe oT 200 go 2500 Iu.

7.3.7 B cnyyae npumeHeHus Bu3yanbHOW CUrHanusauuu, ecrniv cneuuanbHO He
OroBOPEHO Apyroe, cnegyeTt NCMNosb3oBaTh LBETa, YKka3aHHble B Tabn. 4.6.5.1.

7.3.8 BbicoTa 3HaKkoB TEKCTOB HaAMUCEW OpraHoB YrpaBrieHUs U cuUrHanmsauum,
ecnv oHu He npoaybnupoBaHbl cMMBOiaMu/Tabno yctaHoBneHHoro obpasua, gormkHa ObiTb
He MeHee 7 MM, npu WwupuHe — 0,7 BbICOTbI 3HAKOB.
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HdaHHoe TpeboBaHue, KpoMe BU3yalnbHbIX CWUrHamnoB, YMNOMSHYTbIX B 7.3.1,
pacrnpoCTpaHseTCAa TakKe Ha TeKCTbl HagNUcen Hag opraHaMu ynpasneHusi, pasMmeLLeHHbIX B
pacnpegenuTenbHbIX WUTax, NyrnbTax ynpaeneHus, NycKOBOW, 3aLUTHON U peryrnmnpoBOYHON
annapaTtype OnNA  3reKTponpuBOOB  MEXaHW3MOB  OTBETCTBEHHOrO  Ha3HayeHwus,
nepeyvncneHHolx B 1.3.2.1.5.

7.3.9 He ynomsaHyTble B 7.3.8 TeKCTbl Hagnucen Hag opraHamu yrnpaerieHust u
CUrHanuaauumn, a TakKe TEKCTbl BaxTeHHbIX WIIM WHbIX WHCTPYKUMA, UCNOSib3yeMbiX ONA
onucaHus nopsgka paboTbl, BKNOYEHUS M ynpaBnieHns o6bekToM, AOMKHbI UMETb BbICOTY
3HaKoB He MeHee 3,5 MM, npu wupuHe — 0,7 BbICOTbI 3HAKOB.

7.3.10 MpobneckoBble curHanbl 4OMKHbI N3ry4aTb CBET B TeveHue 50 % Bcero umkna
paboTbl, Npy1 3TOM YacToTa MMMYIbCOB AOSMKHA HaxoamMTbes B gnanasoHe ot 0,5 go 1,5 My,
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7.4 ABPAJIbHAA CUTHAITU3ALUUA

7.4.1 Kpome TpeboBaHWiA, W3NOXEHHbIX HWXKe, oblecyqoBas aBparnbHas
curHanusauus gormkHa oTteevatb TpeboeaHusm 2.1.3 n 6.22.1 yactu Il «CnacaTenbHble
cpeacTteax NpaBun no o6opynoBaHMIO MOPCKNX CYO0B.

7.4.2 3ByKOBbIE NPUBOPbLI JOMKHBI YCTaHABNMBATLCA B Cnegyowmx Mecrax:

B MALUMHHbIX NOMELLEHUSX;

B 06OLLECTBEHHbIX NOMELLIEHUAX, eCnn UX Nnowaab npesbilwaeT 150 m?;

B KOpMAopax XWUrlblX, CAY>KeOHbIX 1 00LLEeCTBEHHbLIX MOMELLEHNIA;

Ha OTKPbITbIX Nanybax naccaxMpckmx CyaoB.;

B NPOM3BOACTBEHHbIX NOMELLIEHUSX.

7.4.3 Cuctema aBpanbHOW CuUrHanmMsaumm OOfKHa NUTaTtbCsa OT CyOOBOW CeTH, a
Takke OT LUMH aBapUMHOro pacnpeaennTenbHOro LwmMta cornacHo TpebosaHusim 9.3.1.3
n19.1.2.1.4.

[onyckaeTca nuTaHuMe aBpanbHOW CuUrHanuaaumm OT Cy[OBOWM CETUM M OT OTAESIbHOM
aKKyMynSTOpPHON GaTtapeun npu HanuimMmM yCTPOMCTB ANl aBTOMAaTMYECKOro MepeKnioveHns
uenen aBpanbHOM CUrHanNM3aumMmM Ha akkyMynaTtopHyto Oatapeto. B atom cnyyae He
TpebyeTcs NUTaHMs OT aBapUMHOIO N aBapUMHOIO NEPEXOAHOr0 UCTOMHUKOB 3IIEKTPUYECKON
3Heprum.

7.4.4 Cuctema aBpanbHOW curHanmMsaumm aomkHa obecneynBaTbCa HEMPEPbIBHLIM
nUTaHMeM He3aBUCMMO OT TOro, HaxoauTcsa 6atapes akKkyMynsaTOpPOB B MOSIOXKEHWUM 3apsaKN
U1 paspsoku.

7.4.5 B cnyyae npymeHeHnsa oToenbHOW akkyMyrnsiTopHon 6aTapen onsa aBparnbHOM
CUrHanusauumn gonyckaetca nutatb OT Hee Takke ApYyrne yCTpOWCTBa BHYTPEHHEN CBSA3U U
CUrHanusauumn, ecrnim emMKkocTb 6atapen goctaTovyHa Onsi OQHOBPEMEHHOrO MUTAHUS BCEX
noTpebuTenen B Te4eHne He MeHee 3 4, a Takke ecrnn 3T YCTPONCTBA BbIMOSIHEHbBI TAKUM
o6pasom, 4YTO NoBpeXaeHNe OAHOM Lenn He HapywaeT paboTbl ApyrMx Lenen, n ecnu aons
3TUX YCTPONCTB He TpebyeTcsa 6onee ANUTENBHOrO BPEMEHU NUTAHKS.

7.4.6 B uenax nuTaHusi aBpanbHOM CUrHanu3auum AOOSMKHa npeaycMaTpmuBaTbCs
3aLMTa TOMbKO OT KOPOTKOMO 3aMblkaHUs. YCTPOMCTBA 3alUnThl AOSMKHbI YCTaHaBNUBATLCA B
obounx npoBoaax uaepa NUTaHus, a Takke B LIENSX KaX40ro 3ByKOBOro npudopa.

3awmTta HEeCKOmNbKUX 3BYKOBLIX MPUOOPOB OAHWM OOLIMM 3alUMTHBIM YCTPONCTBOM
AOMycKaeTcsl, ecnu B TMOMELUEHUsIX, rAe OHW YyCTaHOBMeHbl, obecneyeHa xopollas
CNbILWMMOCTb OPYrMX 3BYKOBLIX MPMOOPOB, MMEIOLLINX HE3ABUCUMYIO 3aLLUTY.

7.4.7 3ByKoBble NPMOOPLI aBpanbHOM CUrHanu3aunm AOrMKHbl pacnonaratbCs Takum
obpasom, 4Tobbl curHan 6bin YeTKO CrbIWeH MNpu WymMe B AaHHOM NoMeLleHun. 3BYKOBbIe
Npubopbl, YCTAHOBMEHHbIE B MOMELLEHNAX C BOMbLION UHTEHCMBHOCTLIO LUYMOB, OOSTKHbI
CHab)kaTbCs CBETOBOW CUrHanusauuen.

ToHanbHOCTL NPMOOPOB aBparibHOW CUrHANM3aLUMM OMMKHA OTNINYATLCS OT TOHANbHOCTH
npubopoB OpyrMx BMAOB CUrHanu3auuu. 3BYKOBbIE CUrHambl (3a UCKIOYEHMEM KOFoKona)
OOJDKHbI UMeTb YacToTy curHana ot 200 go 2500 Iy, MoryT 6bITb NpegyCcMOTPEHbI CpeacTBa
perynupoBaHus YacTOTbl 3BYKOBbIX CUrHAIOB B YKa3aHHbIX Npegenax.

7.4.8 ABparnbHasi curHanuMsaumusa gormkHa npuBoaUTbCA B OEACTBME MNPU MOMOLLN
OBYXMOMOCHOro 3amMblkaTens.

Ecnn aBpanbHbI CUrHan He CnblWeH U3 pyneeson pyokn mnu M3 nocra, ¢ KOTOPOro OH
nogaetcsd, nocrne 3aMmblkatens AofkHa ObiTb  yCTaHOBNEHa CurHanbHad namna,
NMHopMUpyoLWasn o NpMBeAeHUM B AENCTBME aBparbHOW CUrHanu3awumm.

3amblkaTenu gOMmKHbl UMETb HaAMMUCK, yKasblBaloLLMeE UX HA3HAYeHMe.

7.4.9 B uensix cuctembl aBpanbHOM CUrHanu3aumm He OOSTPKHbl yCTaHaBNMBATbCS
Apyrne KOMMyTaLMOHHbIE YCTPOWCTBA, KPOME 3aMblkaTens, yka3aHHoro B 7.4.8. [Npu Hanuumnn
Ha pacnpedenuTernibHOM LUMTE CMCTEMbI aBpanbHOW CUrHanmM3aumm BbIKMOYaTENs NUTaHUS
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HeobxoAnMMO npedycMoTpeTb ero OGMOKMPOBKY BO BKITHOYEHHOM MOMOXKEHUN WU OPYron
cnocob 3awmnTbl OT AOCTyNa K HEMY MOCTOPOHHUX NNLL.

HonyckaeTcsa MCNonb30BaHne NPOMEXYTOYHbIX KOHTaKTOpOB, BKITHOMaEeMbIX
3amMblkaTenem, Ho He 6oriee OAHOro KOHTaAKTOpPa B KaXXAOM Iyye.

7.4.10 3BykoBble NpUOOPbLI, 3amblkaTenu W pacnpenenuTenbHble YCTPOWCTBA
CUCTEMBbI aBpanbHOW CUrHanu3aumm AOOMKHbI MMETb XOPOLWO BUAUMBIE OTANYUTESNbHLIE
0603Ha4yeHus.

7.4.11 Cuctema aBparsnbHOM CUrHanu3auumn gormkHa COCTOATb HE MeHee, YeM U3 OBYX
ny4yen, BKNOYaEeMbIX OAHMM 3amblkaTenem. B obomx nontocax Kaxgoro nyva aepasibHOM
curHanu3auum gormkHa OblTb NpegycMoTpeHa 3alumTta OT KOPOTKOro 3aMblKaHUS.

7.4.12 B nomeweHmax ¢ Gonblion nnowagbto (MalrHHbIE, KOTEfbHbIE, Lexa Mo
o6paboTke NPoAyKTOB MpOMbICNAa WM foBa W AOp.) AOMKHbl YCTaHaBNMBATbCH 3BYKOBbIE
Npnbopbl OT pasHbIX NyYen.
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7.5 CUCTEMA CUTHANTU3ALUN OBHAPYXXEHUA NMOXAPA

751 Cuctembl curHanmsaummn obHapyXeHust noxapa, ycTaHaBnvMBaeMble Ha cyaa,
OOIKHbI ObITb 0006peHHoOro Pernctpom tuna n, kpome TpeboBaHW HaCTOsILLEN rnaBsbl,
oTBeyaTtb TpeboBaHusm 4.1.1 n 4.2.1 yactn VI «[MpoTMBonoxapHas 3awmrar», TpeboBaHnsm
Kogekca no cuctemam npoTtuBonoxapHon 6e3onacHoctu uM Kogekca no cpeacream
onoseLleHna n ykasatenam (cMm. 1.2 yactu VI «lMpoTuBonoxapHas 3awutay).

7.5.2 MpymeHeHne um3BelLaTenemn cUCTeMbl CUrHanmM3auum oBHapyXeHnsa noxapa,
YCTAQHOBJIEHHbIX B MOMELLEHMAX, rae Moryt obpasoBaTbCs B3pbIBOONACHbIE Napbl, WK
HaxodsLMXCa B CTpye BO34yxa, OTCacblBAEMOro U3 aTuX NOMELLEHUN, perfiaMmeHTupyeTcs
B2.9119.2—19.4.

7.5.3 B cTtaumoHapHom cucteme curHanuaaumm obHapyXeHus noxapa 4oShKHO ObiTb
npegycMOTPEHO HEe MeHee [OBYX WMCTOYHMKOB 3NEKTPUYECKOW 3HEeprun, OOuUH U3 KOTOPbIX
OOIKeH ObiTb aBapunHbIM. [UTaHWe AOMKHO OCYLLECTBASATLCA MO OTAENbHbIM duaepam,
npegHasHa4YeHHbIM TOMbKO AN 3Ton uenu. Takve duvaepbl OOMKHbI MNOABOAUTBHCHA K
aBTOMAaTMYECKOMY MepekrntoyaTento, pacnosiokeHHoOMy BOMM3M  CTaHUMM  CUCTEMBbI
curHanu3auum obHapyxeHua noxapa. HemcnpaBHOCTb Takoro nepekniovaTens UM ogHoro
M3 WCTOYHWUKOB MUTaAHUA He [OIDKHa NpMBOOUTL K HapYLIEeHW0 HopManbHOW paboThbl
CTaLMOHApHOMW CUCTEMbl CuUrHanusaumm obHapyxeHuss noxapa. Ecnn B npouecce
aBTOMATMYECKOrO NEPEKIYEHNss NUTaHMa HabniogaeTca KpaTKOBPEMEHHOE HapylueHue
HOpManbHOM paboTbl CTaLUMOHAPHOW CUCTEMBI CUrHaNn3aumnmM obHapyXeHust noxxapa, 4OSKeH
OblTb NPegycCMOTPEH aBapUNHLIA NEepPEeXOAdHbIA  UCTOYHUMK 3HEpPrun, BKIOYAKOLWMIACA
HemeasIeHHO Npu 06ecTouMBaHNM, EMKOCTbIO AOCTaTOYHOW ANg nuTaHus cornacHo 9.3.7.

ABapuiHoe nuTaHuWe CTauMOHAPHOM CUCTEMbl CUrHanmM3auum obHapyXeHus noxapa
MOXET OCYLLIECTBIATLCH OT aKKyMynaTOpHON BaTapen unu aBapumHOro pacnpeaenuTensHoro
wnta. ABapuUrHbIN UCTOYHUK OOSMKEH OblTb 4OCTATOMHOM MOLLHOCTU Ans paboTbl CUCTEMBI
curHanu3auum obHapyXeHus noxapa B TeyeHue BpemMeHu, Tpebyemoro cornacHo 9.3.1.5
mnn 19.1.2.1.5, B 3aBMCUMOCTM OT TOrO, YTO NPUMEHNMO. B kOHLe 3TOro nepmoaa MOLHOCTH
ABapUMHOIO WCTOYHMKA OOIMKHO ObiTb OOCTaToOvHO Ans paboTbl CBETOBOW U 3BYKOBOW
CUrHanusauumn B TedeHune, kak MMHuMym, 30 MyH. Mpu nnTaHum cMcTeMbl OT akKyMYISATOPHbIX
Gartapeit OHM OOSMKHbI pacnonaraTtbCa BHYTPU MAM BOMAM3M NaHenu ynpasneHus CUCTEMOWN
curHanuaauum obHapy>xeHnsa noxapa unv gpyrom noaxoadawiemM Mecte A5 UCnonb30BaHus B
aBapunHbIX ycnosmax. MOLWHOCTbL 3apagHOro YCTPOMCTBA ANA 3apsgknm akkyMyrnsTOpHOM
Bartapeu ctaHuMm obHapyXeHus noxapa AoSmKkHa OblTb AOCTAaTOMHOW AN MUTaHUSA NOXapHOW
cuUrHanu3auum B nepuog 3apsiiku U3 COCTOSHMS MOMHOCTbIO pa3psikeHHon Gatapew. [Npwu
NATaHUM OT aBapUMHOIO pacnpeaenuTenbHOro wuta duaep nNuTaHua OOmKeH ObiTb
NPOSIOXKEH OT 3TOrO LUMTa HEMOCPEACTBEHHO K aBTOMATUYECKOMY NepekntodaTento.

754 Cuncrema obHapyxeHus gbimMa nytem 3abopa npob Bosgyxa (cm. 4.2.1.6
yactn VI  «lpoTMBonoxapHasa 3awwmta»), AOMKHa nony4aTtb nuTaHne BMecTe C
BEHTUNATOPAMM MO OTAENbHBIM hnaepam OT OCHOBHOIO UCTOYHMKA SNEKTPUYECKON SHEPTUN
N OT aBapuUMHOrO MWCTOYHUKA WNW [JPYroro He3aBMCUMMOrO OT OCHOBHOMO WCTOYHMKA
ANEKTPUYECKON IHEPTUN.

7.5.5 MaHenb curHanusaumm CUCTeMbl CUrHaNM3aumMm obHapyXeHUst noxapa, Kpome
yKkasaHHOM B 7.5.4, gormkHa ObITb CKOHCTPYMpOBaHa Taknm obpasom, 4Toobl:

.1 nobon curHan unm NoBpexaeHne OgHON Lienu He BRMSNM Ha HOpMarnbHYo paboTy
Opyrux uenem;

.2 curHan obHapyxeHuMs noxapa npeobnagan Hag o APYTMMM  CUrHanmamm,
NOCTyNawLWMMNU Ha NaHenb CurHanuM3auuMuM, M MOo3BOMAN OnpeaenuTb  pacnonoXxeHue
NMOMELLIEHMSA, N3 KOTOPOro NOCTYNWUA curHan obHapyXeHus noxapa;

.3 uenu KOHTaKTHbIX u3BellaTtenen curHannsaumm obHapyxeHus noxapa paboTtanm
Ha pasmblkaHue. [JonyckaeTcsa MpPUMMEHEHWEe KOHTaKTHbIX u3Beluatenen, paboTarowmnx Ha
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3aMblkaHMe, €Cflin OHW UMEIOT FepPMETU3NPOBAHHbIE KOHTaKTbl, @ LeMNb WX HENpepbIBHO
KOHTponupyeTcs Ans obHapyXeHWsi NOBPEXAEHUS;

4 MMenacb BO3MOXHOCTb KOHTPONS ee paboThl.

7.5.6 [MaHenb cMrHanusaunm cMCTeMbIl CUrHaNU3aL MM obHapyKeHus noxapa gomkHa
JaBaTb CBeAEHWs, ykasaHHble B Tabn. 7.5.6.

Tabnuua 7.5.6

CwurHan npu c
urHan npu NpYMeHeHUN CUCTEM, B
Ne | CwurHanusaums o pexumax paboTbl MPUMEHEHI CrCTEM KOTOpPbIX BO3lyX N3 OXpaHAEMbIX
n/n N HEUCMPABHOCTAX TemneparypHou NOMELLIEHNIA NOCTYNaeT Ha NaHerb
CurHanusauum
CurHanmsauum
oBHapyxeHuns noxapa
1 | Paborta ycTpoincTtea CseToBOM CeeToBOMN
2 MuTtaHne oT aBapunHOro CseToBOM CeeToBOMN
NCTOYHUKA
3 | MNMpusHakn noxapa n 3ByKOBOM 3ByKOBON
MeCTOHaxoXaeHne nomMeLleHns CeToBOM CseToBOM
Unu pavioHa, B KOTOPOM
o6Hapy>xeHbl MpU3HaKu noxapa
4 | OTcyTCcTBME TAMM B - CeeToBOM
06HapyXUTEnbLHOM kKamepe 3ByKOBON
5 OtcyTtcTBME TAMM B TpybonpoBoaax - CeeToBON
3ByKoBoiit
6 OO6pbIB B LiENsAX aTYMKOB CeToBOM —
3ByKOBOM
7 MecToHaxoxaeHve noBpexaeHuin CaeToBOI -
Lenu 4aT4yvkoB
8 OTKNOYEHHOE COCTOSIHME CseToBOM -
nsBeLlaTensHoW NnHMKn!
9 VcyesHoBEHME OCHOBHOMO NMUTaHUSA CeeTtoBol CaeToBoM
3ByKOBOM 3ByKOBOMN
1 PekomeHgyetcs.

CeeToBoOM curHan oBHapyXeHusi noxapa HeobXxoauMO BbLINOMHUTL Takum oBpasom,
4yTOObl OH COCTOSAN U3 ABYX yKasaTtenemn (OByX flaMmn unv ABOWHOW HUTU HaKanuBaHus) Unm
OOJDKHO ObITb NPeayCcMOTPEHO cheumanbHoe YCTPONCTBO 4SSl KOHTPOMS UCIPaBHOCTM famn
curHanunsaummn. LiBeT cBeToBOro curHana gormkeH cooTBeTCTBOBaTb TpeboBaHmsam 4.6.5.

CBeToBbIe cUrHarnbl A0JMKHbI ObITb pas3aenbHbIMK NS Kaaoro poga nHdopmauuu.

CurHanbl, cnyxawmue Ans onpenerieHnsi pacrnosfioKeHns NoMELLEHUS UMM panoHa, U3
KOTOPOro MocTynum MMNynbc, MOryT BbiTe OOLLMMK C CUrHANOM OBHapyXeHUs noxapa unu
noBpeXaeHus.

CeToBble cUrHanbl 4OMKHbI 4eNCTBOBaTb C MOMEHTA NOMy4YeHNs MMMyrbca 4O MOMEHTa
YCTPaHEHUs1 NpPUYUHBI UX cpabaTbiBaHWs, NPUYEM CuUrHam, ykasaHHbii B n. 1 Ttabn. 7.5.6,
OOMmKeH AencTBoBaTb NOCTOSAHHO HE3ABUCMMO OT poAda NUTaHuA.

7.5.7 Cunctema curHanumsauus obHapy>XeHns noxkapa 4oShkHa OTBeYaTb Creayowmm
TpeboBaHMsM:

A cpabaTbiBaHMe nOOro aBTOMATUYECKOrO MMM PYYHOro wm3BeLlatens LOMKHO
Bbl3blBaTb Nogayy CBETOBOrO U 3ByKOBOIO CUrHasioB O noxape Ha naHenu ynpasneHus 1 Ha
naHensix curHanmsaumun. Ecnv B Te4eHne AByX MUHYT 3TW CUrHanbl HE NPUBMEKYT BHUMaHUS,
TO BO BCEX XMUMbIX MOMELLEHUAX SKMNaXKa U CNy>XeOHbIX MOMELLEHNSX, B MOCTax ynpaBneHus,
a Takke B MaLUMHHBIX MOMELLUEHUSX KaTeropum A aBTOMAaTUMYECKM OOIDKEH MNogaBaTbCs
3BYKOBOW curHan Tpesorn. Het HeobxogumocTu B TOM, 4TOObl CMCTEMa Mnogayn Takoro
3BYKOBOIO CUrHama TpeBOrM SBMsfacb COCTAaBHOM 4YacTbid CUCTEMbl CUrHanmMsauum
oBHapyxeHus noxapa;
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.2 MaHefnb YynpaBfieHMs1 OOSDKHa pacnonaratbCsl Ha XO4OBOM MOCTUKE UMM B
LEeHTpanbHOM MOCTY YyNpaBneHWst C MOCTOSIHHOW BaxTOM, a Takke B MOCTY ynpaBreHus
rpy3oBbIMK onepauuamn, npu Hanuumn. OgHa w3 naHenenl CcurHanmsaumm OoSbkKHa
HaxoAUTbCA Ha XOO4OBOM MOCTUKE, €CNN MaHenb ynpaBfieHUsi CTaHUWEeN HaxoguTbCs B
LEeHTpanbHOM MOXapHOM MOCTY;

.3 naHenu curHanusaumm 4OSKHbI, KaK MUHUMYM yKa3blBaTb fy4, B KOTOPOM cpaboTan
aBTOMaTMYECKNA UIN PyYHOU U3BeLLaTenb;

4 Ha Kaxgow naHenu curHanusaumm wnu BOAM3M Hee [ofkHa OblTb 4deTkas
nHpopmaumsa 06 ob6cnykMBaemMbIX NOMELLEHMAX U O PACMONOXEHWUMN JTyYEN.

7.5.8 Cuctembl curHanusaumm obHapyXeHust noxapa, CnocoOHble AWCTaHLMOHHO
onpefensatb pacrnofiokXeHne MoOMELLEHNS, M3 KOTOPOro MNOCTYNWUN CuUrHam oBHapyXeHus
noxapa, 4OMKHbl ObITb BbINOMHEHbI TaK, YTOObI:

.1 netns He JorKHa npoxoauTb 4depe3 nomelieHns ©Oornee ogHoro pasa Aand
UCKITIOYEHMST ee MOoBpexaeHnd npu noxape 6onee yem B ogHou Touke. B cniyyvae
HeobOXo0ANMMOCTN TakoW MPOKMadKM B MOMELLEHUsIX ¢ GOonblUoW nnowagbio, 4Yactn NeTnu,
npoxoasiime 4epes 3TW MOMELLEHUS ABaXAbl, OOMMKHblI ObiTb pa3HeceHbl Ha BO3MOXHO
fonbluee paccTodHne OApyr OT Apyra;

.2 Oblnn nNpegycMoOTpeHbl CpeacTBa, KOTOpble Mpy No6OM MOBPEXAEHUN B neTne
(Hanpumep, o06pbIB, KOPOTKOE  3aMblkaHWe, 3a3eMrfieHuMe) coxpaHanm Obl  ee
paboTocnocobHOCTb. ATO O3HA4YaeT, YTO B Cryvyae NOBPEXAEHMS B METne, TOMbKO YacTb
neTnu ocraeTtcst HepaboTocnocobHOM NO aHanormm ¢ BbIXOAOM M3 CTposi He Goree ogHOM
CEKUMM B CUCTEME CUrHanmM3aumm obHapyXeHnsa noxapa 6e3 ANCTaHUNMOHHOIO onpenereHuns
NOSIOXXEHUS KaXXO0ro nsseLlarens (cM. Takke 2.2.6.5 yactu VI «[poTuBonoxapHasa sawmta);

.3 pomkHa OblITb NpegycMoTpeHa BO3MOXHOCTb ObICTPOro  BOCCTaHOBIIEHMS
paboToCnOCOBHOCTM CUCTEMBI B Cllydae BbIXOAA U3 CTPOS ee 3MEKTPUYECKNX, SNEKTPOHHbIX
3M1EMEHTOB, a TaKkKe NPU UCKaXXeHUN NHopMaLuu;

.4 cpabaTbiBaHMe NEPBOro cUrHana noXkapHom CUrHannaaumm He NpensiTcTBoBasno Obl
cpabaTtbiBaHuMIo NobOro gpyroro n3eewlaTens u nogade nocrneayoLwmnx CUrHanoe TPEBOTW.

7.5.9 M3Belwiatenm cuctemMbl curHanmsaumm obHapyXeHus noxapa, cogepxaiime
WUCTOYHMKN WNOHU3MPYIOLLErOo U3nyveHusi (paauMoakTUBHblE W30TOMbl), AOMKHbI UMETb
CBMOETENbCTBO, MOATBEpXAawlee WX paguaunoHHyto  6e3onacHoCTb,  BblAaHHOE
KOMMETEHTHOW OpraHu3aumen.

7.5.10  WsBelwiatenu gOMmKHbI OTBEYaTb criegyowmm TpeboBaHuaM:

.1 aBTOMaTMyeckuMe u3BellaTenu OOIkHbI cpabaTtbiBaTb Nog BO3AENCTBUMEM TEMna,
AblIMa Unu Opyrux NpoAayKTOB rOpeHud, nnameHn unu nboro covyeTaHuss aTux akTopoB.
Pernctp moxeT paccMoTpeTb BO3MOXHOCTb MPMMEHEHUS aBTOMAaTUMYECKMX WU3BeLlaTenen,
cpabaTtbiBaloLMxX nog BO3AeNCTBMEM OpPYrnX (pakTopoB, yKasbiBalOLMX HA BO3HMKHOBEHWE
noxapa, nNpu ycrioBMKW, YTO OHU SBMASKOTCS HE MeHee YyBCTBUTENbHbIMU, YEM yKa3aHHble
Bbille n3seLlateny. CBeToBble n3BeLlaTeny A0MKHbI MPUMEHATLCS NULLb Kak AONOSHEHWE K
TEennoBbIM UK AbIMOBbIM U3BELLLATENSM;

2 ObIMOBblE  M3BelwlaTenn, YycTaHaBnmMBaemble cornacHo 4.2.1.1 Jactn VI
«lMpoTtnBonoOXapHast 3awmTa», OOIKHbI cpabaTbiBaTb A0 TOro, Kak MMOTHOCTb AbiMa
OOCTUTHET BESIMYUHBI, NPU KOTOopon ocnabrneHve ceeTta npesBbicuUT 12,5 % Ha 1 M, HO He
paHblle, YeM MAOTHOCTb AbiMa AOCTUTHET BEeNU4YMHbI, NMPW KOTOpOoW ocrabneHue ceeTa
npesbicuT 2 % Ha 1 M. [IbiIMOBbIE n3BeLlaTenu, yctaHaBnNmBaeMble B MalIMHHbIX MOMELLEHNAX
kaTeropun A, 4OMKHbI cpabaTtbiBaTb NPW TakoW MAOTHOCTU AblMa, NPU KOTOpon ocnabnexHve
cBeTa gocturHet He 6onee 50 % Ha 1 ™;

.3 TennoBsble wu3BellaTenu, YyCTaHaBfMBaeMble B MOMELLEHMAX C HOpPMaribHON
TemnepaTypow Bo3ayxa, AOMKHblI cpabaTbiBaTb B UHTepBane temnepaTtyp 54 — 78 °C npu
NOBbLILLIEHUN TemnepaTypbl 40 3TUX NpeaerioB co CKopocTbio MeHee 1 °C B MuHyTy. Pernctp
MOXET PacCMOTpPeTb BO3MOXHOCTb MNPUMEHEHWUs TennoBbiX uM3BewaTenen c Gonbluien
CKOPOCTbIO NOBbILLIEHMSA TeMNepaTypbl, NPMHUMas BO BHUMAHME UX YyBCTBUTENbHOCTb;
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4 Temnepatypa cpabaTbiBaHWS TEMMOBbIX M3BeLlaTenemn B CyLUUIbHbIX U NOA0OHbIX
UM NOMELLEHUSIX, AN KOTOPbIX 0ObIYHO XapakTepHa BbICOKas Temnepartypa Bo3gyxa, MoOXeT
6bITb ycTaHoBneHa ao 130 °C, a B cayHax — o 140 ° C BKNHOYNUTENBHO;

.5 Tennosble usseLllaTeny 4OMKHbI HaAeXHO paboTaTb Npu TeMmnepaType, No KpanHen
Mepe, Ha 5 °C Bbllwe TeMnepaTypbl HACTPOWKN YYBCTBUTENBHOMO 3N1EMEHTA;

.6 B MalMHHbIX NOMELLEHMAX KaTeropum A MOryT Takke NPUMEHSITLCA M3BELLaTeNH,
obHapyxuBawowme oyar noxapa MO  MNOSBMEHWO  nynbcauuMm  Temnepatypbl
(TennoumnynbCHbIE). M3Bewatenn [OMKHbI OblTb HACTPOEHbl Ha 4YacToTy Mynbcauni
Temnepatypbl 1,9 — 2,3 Ty n Bblwe n cpabaTbiBaTb MNpU MNPEBbLIWEHUN aMMAUTYAbI
Ha (2+0,5) °C He3aBMCUMMO OT TeMnepaTypbl MOMELLEHNS;

.7 BCe aBTOMaTU4eckue ussellatenu AormkHbl ObiTb Takoro TMna, YTobbl OHU MOTMN
NCNbITbIBAaTLCA Ha NpaBunbHOE cpabaTbiBaHME W BO3BpaLLATbCA B PEXUM HOPMarbHOW
paboTbl 6€3 3aMeHbl KakUX-NnMbo anemMeHTOoB.

7511 Jlyun wmsBewatenen wu ux kKabenu OOMKHbI OTBeYaTb  CleayloLnm
TpeboBaHusIM:

.1 aBTOMaTtM4yeckMe M pydHble M3BeLlaTeNn OOSMKHbl ObiTb CrpynnMpoBaHbl B Nyyn
(cekuun);

.2 Nyd aBTOMaTMYEeCKMX MOXapHbIX Wu3Bewartenen, obCnyxuBawWwMn nNocT
yrnpaBneHnsi, Xunoe unu crnyxebHoe nomelleHne, He AoMmKeH obcnyxmBaTb MalUMHHOE
nomelleHme kateropum A W rpy3oBble MNOMELEHUA HakaTHbiXx cygoB. Ecnm cuctema
curHanu3auum obHapyXeHWUs noxapa Mo3BONSeT AUCTAHUMOHHO onpeaensaTb KOHKpeTHoe
MECTO BO3HMKHOBEHUWS MOXapa, NeTnd, oxBaTbiBalollas fnyyn aBTOMaTUYECKUX NOXKaPHbIX
n3BeLlaTenen B XUIbIX U CryXebHbIX NOMELLEHNsIX M B NOCTax ynpaBneHus, He AOShKHa
o6cnyxuBaTb MaWMHHOE NOMELLEHNe KaTeropmm A 1 rpy3oBble NOMeLLLEeHMS HakaTHbIX CYA0B;

.3 He ponyckaetcs obcnyxuBaHue kKakum-nnbo nydyom 6Goree ogHowm nanyoObl B
npeaenax Xunblx U CNy>keBGHbIX NOMELLEHNA N MOCTOB YNpaBeHNs], 3a UCKITKOYEHNEM Nyya,
obGcnyXuBaroLWero BbIFOPOAKY Tpamna, ecnvM  CTauuoHapHas cucTtemMa CcurHanusauum
obGHapyXeHns noxapa He BKwyaeT B cebsa cpeacTtB OUCTAHUMOHHOIO onpedeneHus
KOHKPETHOrO MecTa BO3HUKHOBEHWS MoOXapa KaXablM OTAENbHbIM aBTOMAaTUYECKUM
n3sewatenem. Konnmyectso BbIrOPOXXEHHbIX MOMELLEHUI, 0BCNYyXMBaAEMbIX OQHUM JTy4OM, He
DOMmKHO npesblwate 50. Ecnn cuctema nNo3BONMSIET OMCTaAHUMOHHO onpeaensite MecTo
BO3HMKHOBEHUNSI MOXapa KaxAblM OTAENbHbIM aBTOMaTU4eCKMM u3Bellatenem, fyyn mMoryTt
obcnyxunBaTtb HECKONbKO Nanyd u nioboe KonMyYecTso NOMELLEHUN;

4 kabenu nydyen, Bkno4vas kabenu Mx NUTaHWS, COCTaBNAKOLWMX YacTb CUCTEMbI,
OOJIMKHbI ObITb NPONOXeHbI B 06x04 kaMby30B, MaLLUMHHBIX MOMELLEHUIA KaTeropumn A n pyrmx
BbIFOPOXXEHHbIX NMOMELLEHMI C BbICOKOW MOXapHOW OMacCHOCTbLIO, 33 UCKITKOYEHMEM Cry4aes,
koraa HeobxoamMmMo obecneyvnTb OOHapYXeHNe NoXxapa Unn CUrHanmn3awumio o NoXxape B Takux
nometleHmsax (cm. 16.8.1.8).

7.5.12 Cwucrtema curHanu3aumm obHapyXeHus noxkapa Ansi MallMHHbIX NOMELLEHUIA
Kateropum A C nepuoguyeckn OGe3BaxTeHHbIM OOCNYyXMBaHMEM AOMKHA WUMETb TaKyto
KOHCTPYKLMIO, @ aBTOMaTtudeckMe u3BellaTteny Tak pacnornioXeHbl, YTOObl MOXHO 6bIno
ObICTPO OOHapPYXMTb BO3HUKHOBEHME NoXapa B ntobor YacTn 3TUX NOMELLEHUIA 1 Npu N0BbIX
HOpManbHbIX peXMMax paboTbl MEXaHN3MOB U U3MEHEHUSIX pexXnMa BeHTUNaunm. Cuctemsl,
B KOTOPbIX MCMOSb3YKTCS TONbKO TENMOBbLIE M3BELLATENMW, HE [OMNYCKAlOTCA, 3a UCKMOYEHNEM
NMOMELLEHNIN, UMEILMNX OrpaHUYEHHYKD BbICOTY W B KOTOPbIX MX MpUMEHeHne o0cobo
onpaegaHo. Cuctema curHanmsaumMm obHapy)XeHUst nNoXxapa [OSPKHA BKMYaTh 3BYKOBbIE U
CBETOBble aBapUNHO-NpPeaynpeanTenbHbIE CUrHanbl, OTNMYalWmMecs OT 3BYKOBbIX W
CBETOBbIX CUrHanNoB Nbon Apyro CUCTEMbI, HE YKa3blBatoLLe Ha BO3HUKHOBEHME NOXapa,
B AOCTaTOYHOM KOSNIMYECTBE MECT C TeM, YToObl OHWM ObinM ycrbiwaHbl U 3aMeYeHbl Ha
XO[A0OBOM MOCTUMKE, a TaKKe OTBETCTBEHHbIM MeXaHUKOM. [1pn OTCYTCTBMM BaxTbl HA XO40BOM
MOCTMKE, 3BYKOBOM CUrHasn JOSMKEH NoAaBaTbCA B MECTE HECEHUSA MOCTOSIHHOW BaXTbl.
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7.5.13 Cuctema curHanusauum obHapyXeHust noxkapa 451 MawWHHbIX MOMELLEHNI
kateropum A ©6e3 NOCTOsSIHHOM BaxTbl, Tpebyemas cornacHo 4.2.3 vactn VI
«lMpoTuBonoxxapHas 3awmtar», 4OMKHa OTBeYaTb creaylowmm TpeboBaHNAM:

A naHenb CUrHanNu3auumn gosmKHa yCTaHaBNMBATbLCS HA XO4OBOM MOCTUKE, NOXapHOM
NoCcTy WUnn gpyrom AOCTYNHOM MecCTe, 3alMLEHHOM OT noxapa B MalWMHHOM MOMELLEHUN
KaTeropumn A,

.2 CBETOBOW CUrHam Ha MaHenuM curHanmMsauum LOSMKEH yKasbiBaTb MECTO (30HY)
BO3HWKHOBEHUS NoXapa;

3 CUrHanu3auus ormkHa Bbl3biBaTb NOLaYy CBETOBLIX U 3BYKOBbIX CUTHANOB TPEBOrH,
OTNINYHBLIX OT CUrHanoB no6on OpYyron CUCTEMbl, HE YyKa3biBalOWen Ha BO3HWKHOBEHWE
noxkapa, B [OCTaTOYHOM KOSIMYECTBE MeECT, 4YTOObl OHWM ObinW yCrbllaHbl U 3aMeyeHbl
BaxTeHHbIM Ha XO[OBOM MOCTUKE N OTBETCTBEHHbLIM MEXaHUKOM;

il npu NCYE3HOBEHUM NUTAHUSA WUMN MOBPEXOEHUU CUCTEMbI, KPOME BU3YyarbHOrO,
OOJDKEH NoAaBaThbCs 3BYKOBOW CUrHaIT;

.5 TN W pacrofiokeHne Wu3BewaTenen OormkHbel obecneuynBatb 6GbicTpoe
oBGHapyXeHne npu3HaKkoB MNoOXapa M He [onyckaTb NOXHbIX cpabaTbiBaHUA B OObIYHbIX
yCrnoBusaxX paboTbl MaWMHHOIO nomMmelleHust. [JomkHbl ObiTb NpegyCMOTPEHbI N3BELLATENN He
MEHee 4YeM OBYX TUMOB, UCMONb3YIOLWUX Pas3NU4YHbIE MPUHUMNLI 0OHapyXeHusa noxapa. B
NnoMeLLEeHNAX BbLICOTOM MeHee 2,5 M [JONyckaeTca MpUMEHEHWEe TOMbKO TEensoBbIX
n3BeLlaTenen;

.6 pacrnonoXxeHue nyden u3BewaTenen [OOMMKHO obecnevnBaTtb BO3MOXHOCTb
onpegeneHna MecTa BO3HMKHOBEHUS noxapa. [BmKeHne BoO3dyxa, Cco3gaBaemoe
MexaHn3mMaMu, He A0IMKHO BNUsATb Ha 3EKTUBHOCTbL PabOThl CUCTEMBI,

7 n3seLlaTenu C  perynupyemomn YYBCTBUTENTbHOCTLIO  [OJIKHbI UMeTb
npucnocobneHune onst ukcaumm 1 ykasaTtesb YCTaHOBITIEHHOW YyBCTBUTENbHOCTY;

.8 ecnu npegycmaTpmBaeTcs BpeMeHHOE OTKMoYeHne OTAENbHOMro n3seLaTens nunm
fny4ya, 9TO COCTOSIHME [OIMKHO ObiTb YeTko 0603HayeHo. 1o McTeyeHun ycTaHOBNEHHOro
BPEMEHU OOIMKHO MPOM30NTM aBTOMATMYECKOE BKITHOYEHME OTKITHOYEHHOrO M3BeLlaTens unm
nyJa;

.9 pomkHa ObITb MpeaycMoTpeHa BO3MOXHOCTb — BKMAKYEHMS  CUrHanusauuu
OMOBELLIEHNSA O MOXape U3 CrieayloLmnX NOMeLLEHWIA:

9.1 KOpMAOpPOB, MMELLNX BXOAblI B MALLMHHOE NOMELLEHME KaTeropun A,

.9.2 pynesow py6ku;

.9.3 nocra ynpaBneHns MalnHHOIo NOMeLLEeHNS.
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7.6 CUTHANU3AUUA NPEAYNPEXAEHUA O NMYCKE CUCTEMbl OB bEMHOIO
NOXAPOTYLLUEHUA

7.6.1 Curhanusauust gormkHa oteedatb TpeboeaHmsm 3.8.3.9 u 4.3 vactn VI
«[lpoTnBonoxapHas 3awuTar.

7.6.2 MuTtaHne curHanuMsaumMm OOSMKHO OCYLLECTBASATbLCA OT ABYX HEe3aBUCUMbIX
WCTOYHNKOB MWUTaHWA — OCHOBHOIO M aBapuiHOro. B kayecTBe aBapuMMHOrO WMCTOYHMKA
OOMNYCKaeTCA WCMOMb30BaHNE aKKyMySSiTOPHOM 6atapen eMKOCTb, [O0CTaTOuYHOW Ans
nuTaHna curHanmsaumm B TedeHne 30 MuH. [pn 9TOM [OMKHO ObITb NpPegycMOTPEHO
aBTOMaTMYeCKOE NepeKNoYeHne Lenen nuTaHnsa CUrHannsawymm Ha aBapunHbIA UICTOYHUK NPy
NCYE3HOBEHUWN HaMNpsKeHUs1 OT OCHOBHOIO MCTOYHUKA.
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7.7 CUTHAN3ALNA 3AKPbITUA BOOOHENPOHULIAEMbIX
N NMPOTUBOMNOXAPHbIX ABEPEU

7.7.1 CurHanusaums 3akpbiTUs BOOOHENpoHuUUaeMblX ABeper cornacHo 7.1.9,
71.11,7.1.13,712.2n7.12.4 —7.12.6 vactu lll «YcTponcrtea, o6opynoBaHue n cHabxeHne»
AOIMKHa oTBeYaThb cnegyrowmnm TpeboBaHnsaM:

.1 ana Bcex cydoB B MocCTax ynpaBreHuUs AUCTAHUMOHHBLIM 3aKpbITUEM/OTKPLITUEM
BOAOHENPOHMLIAEMbIX OBepen, a Takke B HEernocpeACTBEHHOW 6nmM3ocTn OoT HuX, ¢ obenx
CTOPOH BHYTPEHHMX ABepen ANs rpy3oBblX CYAOB, AOMKHbI BbiTb NpeayCcMOTpeHbl cpeacTea
BMU3yaribHON UHOMKALUM O 3aKPbITOM U OTKPbITOM COCTOSIHUM KaXK4oW ABEPMU;

.2 cucTeMa  vHOWKaUMW  MONOXeHWa  ABeper  OOMKHa  npegycmatpmBatbh
CaMOKOHTPOIb U cpeacTBa AN ee NPOBEPKU C MECT, rA4e YCTaHOBMNEHbl MHONKATOPbI;

.3 BCe TuMbl ABepeNn, BKIOYasa CKONb3sLmMe BOOOHENPOHNLaeMble ABepyu C NPUBOLOM
OT WCTOYHMKA 3HEepruu, [LOMKHbl ObiTb 060pyaoBaHbl  3BYKOBOW  CUrHanmsauuven,
obecneymBalOLEN KOHTPOSb 3a 3aKpblBaHWEM [OBEPEN, OTIANYHOM OT nwobon apyron
CcuUrHanu3aumm B 3TOM nomelleHuun. [na naccaXXupckmx CygoB 3BYKOBOW CUrHam OOJSDKEH
noaaBaTbCH B TeYEHME He MeHee 5 ¢, HO He Oonee 4yem 3a 10 ¢ A0 HaYyana ABWKEHUs ABepu
1 OO NOJSIHOTO ee 3aKpbIiTvsa. B cnyyae AMCTaHUMOHHOIO 3aKpbITUS BPYYHYHO CUrHan OOSMKeH
noaaBaTbCA TONbKO NpU ABMXEHUN ABepw. B naccaXmpckmx 3oHax U B 30HaX MOBbILLEHHOMO
LyMma 3BYKOBbIE CUrHarbl JOMKHbI ObITb 4OMOMHEHbI CBETOBBLIMW CUTHaNamm ¢ o6enx CTopoH
aBepet;

4 gna  Bcex BOAOHENpPOHMLAeMblX ABEpen, BKMAYasa CKOMb3slme AOBepw,
npyBogMMble B [AEWCTBME T[MOPAaBNMYECKUMM NPUBOAAMM KaK OT LiEeHTpanM3oBaHHOW
rMapaBnMyeckon CTaHuuW, Tak M HE3aBUCMMO AN KaXO4oW [OBepu, [OOSMKHa ObiTb
npeaycMoTpeHa CurHanu3auus MUHUMMarnbHOro  YpoBHS  paboyen  XMAOKOCTM  Unn
MWHUMAnbLHOrO AaBrieHUs rasa wunu Apyrne cpeactBa KOHTPOSIS HAKOMMEeHHOW 3Heprun B
rmapoakkymynaTopax.

[na cynoB, KOHTPAKT Ha MOCTPOWKY KOTOpbIX 3akmntodeH Ao 01.07.2021 (npu oTcyTcTBUM
KOHTpaKTa — AN CyaoB, KUMKW KOTOPbIX 3aNOXeHbl UKW KOTOpble HaxOoAsTCs B NogoGHOwm
ctagumn noctponkn go 01.01.2022) wnn gns cyaoB co cpokom noctaesku o 01.07.2024,
3BYKOBas U CBETOBAsi CUrHanmM3aums gomkHa ObiTb NpegyCMOTPEHa Ha LleHTPparibHON KOHCOMNN
XOA0BOro MOCTMKA.

[nsa cynoB, KOHTPAKT Ha NOCTPOMKY KoTopblx 3akrntoyeH 01.07.2021 unn nocne aTon Aathbl
(Mpn OTCYTCTBUM KOHTPAKTa — 41151 CYO0B, KA KOTOPbIX 3aOXeHbl UK KOTOPblE HaxoaaTcs
B nogo6Hon ctagun noctponkm 01.01.2022 nnum nocne aTon Aatbl) UnNn Ang cygoB CO CPOKOM
noctaekn 01.07.2024 wnuv nocne aToi AaTtbl: HA NAaCCaXUPCKNX cydax 3BYKOBas M CBETOBas
CUrHanu3auus OofmKHa HaxXOAUTbCHA Ha LEeHTpanbHOW KOHCOMW XOOOBOrO MOCTUKA, Ha
rpy3oBbIX Cyfax 3BYKOBas M CBETOBas CUrHanmMsaumsa OOIDKHA HaxoguTbCs Ha XO40BOM
MOCTUKE;

.5 nuTaHMe CcpeacTtB  MHAMKAUMWM O COCTOSHUW  OBEpe U aBapUMHO-
npegynpeanTensHON CUrHanu3aumm o 3akpbiBaHUU ABepen OOMKHO ObiTb HE3aBUCUMbIM OT
NUTaHNSA NPUBOAOB 3aKPbITUS ABEPEN N OOIMKHO MMETb pe3epBHOE NUTaHMe OT aBapUNHOIO
WCTOYHMKA UKW OT UCTOYHUKA BecnepebonHOro NuTaHmns.

[na cynoB, KOHTPAKT Ha NOCTPONKY KOTOpbIX 3akntodeH Ao 01.07.2021 (npu oTcyTcTBUM
KOHTpaKTa — Afs1 CyOo0B, KAMM KOTOPLIX 3anoXeHbl UM KOTOpble HaxogsaTcsl B nogobHon
ctagum noctporkn go 01.01.2022) wnu ana cypos co cpokoM noctaekn fo 01.07.2024, B
crnyyae HeUCnpaBHOCTM OCHOBHOMO WCTOYHWMKA MNUTAHUS OOSMKHbI OblTb MPEeayCMOTPEHDI
CBETOBOWN 1 3BYKOBOW CUrHasbI.

[ns cynoB, KOHTPAKT Ha NOCTPOMKY KoTopblx 3akntoyveH 01.07.2021 unn nocne aTon Aathl
(Mpn OTCYTCTBUM KOHTPaKTa — AJ15 CYAOB, KUMKW KOTOPbIX 3aroXeHbl U KOTOPbIe HaxoaaTcs
B nogobHon ctagum noctponikm 01.01.2022 nnn nocne aTon gatbl) Unu angd cyaoB CO CPOKOM
noctaskn 01.07.2024 wnn nocne aToM p[aTbl, Ha MacCaXuUpPCKUX cydax B cnyyae
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HEeNCNPaBHOCTM OCHOBHOIO UCTOYHUKA MUTaHUSA OOMKHbI OblTb NPEeayCMOTPEHbI CBETOBOM U
3BYKOBOW CUrHanbl Ha LIeHTpanbHOW KOHCOMM XOA40BOro MOCTMKA, Ha FPy30BbIX Cyaax B criyvae
HENCNPaBHOCTN OCHOBHOMO MCTOYHMKA MUTaHUSA AOSMKHbI ObiTb NPeayCMOTPEHbI CBETOBOM U
3BYKOBOW CUrHasbl Ha XO4OBOM MOCTUKE.

7.7.2 CurHanusaumsi 0 nonoXeHnn NpOTUBOMOXAPHbIX ABEPEN cornacHo 2.2.3.3,
224 n 3.1.2.3 vactn VI «[lpoTtnBonoxapHas 3awimta» AOfKHa OoTBevyaTb crnegylowmm
TpeboBaHusM:

A Ha XOOOBOM MOCTUKE [OSMKHbI ObiTb MNpPegyCMOTPEeHbl CpeacTBa Bu3yanbHOWM
WMHOMKALMM O 3aKPbITOM COCTOSIHUN KaXKA0W OBEpY;

.2 AUCTaHUMOHHO OCBODOXOaeMmble CKONb3SllMe ABEPU UNv OBepu C NPUBOAOM OT
UCTOYHMKA SHEeprMmM [OOfkHbl  ObiTb  00OpydoBaHbl  aBapuUWHO-NPenynpeanTenbHOn
curHanu3aumen, nogaroLen 3ByKOBOW CUrHan B TedeHne He MeHee 5 ¢, HO He Gonee 4em
3a 10 ¢ oo Ha4yana ABWXeHNSA ABEPU N OO0 MOMHOro €€ 3aKpbITUS;

3 nuTaHMe CpeacTts  MHAMKALMM O  COCTOSIHUM  OBEPEN U aBapUMHO-
npegynpeanTenbHON curHanmsaumm o6 ocBoboXaeHun gBepen JOMKHO ObiTb HE3ABUCUMbIM
OT UCTOYHMKa OCBODOXAEHUSI ABEPEN N UMETb PE3EPBHOE NUTAHNE OT aBapUIAHOIO UCTOYHUKA
uUnmM ot nctodHnka GecnepebonHoro nuTtaHus. Npn HEMCnpaBHOCTM OCHOBHOIO MCTOYHMKA
NUTaHNSA OOIMKHbI ObITb MPEAYCMOTPEHBI CBETOBOW M 3BYKOBOW CUrHasbI.
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7.8 CUTHAITU3AUNA B NOMELWEHUAX MEXAHUKOB

7.8.1 B Xnnbix nomMelleHnsx MexaHUKOB OOoImkHa ObiTb NpeagycMoTpeHa 3BYKOBas
CUrHanu3aums aBapuMmnHOro Bbi30Ba MexaHuka, NpMBogMMasi B AEWCTBME BPYYHYHO C nocTa
ynpaBeHnsi rnaBHbIMK ABUraTENAMN U3 MALLMHHOTO OTAENEHMS UMK N3 LLEHTPanbHOro nocta
ynpaBneHns (Npu ero Hanuunn).
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7.9 CUTHAINMU3AUNA KOHTPOJIA AEECMOCOBHOCTU MALLMHHOIO NEPCOHAIJA

7.9.1 Ha cymax, roe Baxta B MalIMHHOM OTAENEHUM HeceTCd OAHUM 4eroBEKOM,
nmbo Ha cypax ¢ 6e3BaxTeHHbIM OOCMYy)XMBaHMEM MALLUMHHOIO OTAENEHUs OOMKHa ObITb
npegycMOTpeHa CUrHanmsaumsa KOHTPONs 4eecnocobHOCTM MAaLUMHHOMO nepcoHana, npu
3TOM:

.1 cuctema pomKkHa KOHTPONMMPOBATb [AeecrnoCcoOHOCTbL MepcoHana MallMHHOro
OTAENeHns ¢ NnepnogudHocTbio He 6onee 30 MUH;

.2 CUrHam KOHTpOMns [OOfMKeH nogaBaTbCs B MalIMHHble nomeweHus. Ecnn B
TedeHne 3 MWH curHan KOHTponsa He OyaeT KBMTMPOBaH, TO COOTBETCTBYHOLLUWMA CUrHan
OOIKEH nodaBaTbCA Ha XOO4OBOW MOCTMK W B Xunble, CryXebHble M 06LieCTBEeHHble
NOMELLEHMS, TAe MOXET HaXo4UTLCS 0OCNYXMBAOLLMIA MEXAHMYECKYH YCTAHOBKY NepCcoHarT;

.3 curHanusaumsi BKIIOMAEeTCsi MNepcoHanoM, o6CnyXMBaOLWUM  MEXaHUYECKyH
YCTaHOBKY, NPW HAXOXAEeHUM B MALLMHHOM NOMELLEeHUN OAHOro YenoBeKa W BbIKMoYaeTcs npu
ero yxoge;

4 cuctema TaKke OoImkHa oTBeyaTb TpeboBaHusm  2.4.1.14 vactm XV
«ABTOMaTM3aAUMNAY.
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7.10 CUTHAINMU3ALUNA NOCTYIJIEHUA BOAbI B rPY30BbIE TPIOMbl HABAJTOYHbIX
Cy[aoB, NACCAXUPCKUX CYOOB, UMEIOLLUX HA BOPTY 36 YEJNIOBEK U BOJIEE,
A TAKXE NPy30BbIX CyAaoB C O4QHUM TPIOMOM, HE ABNAIOLLKNXCA
HABANOYHbIMU CYOAMU

7.10.1 Ecnu B HacTtoswen rnaBe He OroBOPEHO MHOE, CUCTEMA CUrHanusauuu
NOCTyNNeHNss BOAbl B rPy30Bble TPOMbl AO/MKHA OTBeYaTb TpeboBaHuAM 7.3 HacTosien
yacTtn, a Takke 3.4.11 vactn V «JleneHne Ha otcekm» u 7.9.9 yactn VIl «Cuctembl un
TpybonpoBoabl».

7.10.2 Cwucrtema curHanusaumm [JosbkHa obecnedvBaTb NpeaBapuUTENbHYHO U
aBapUNHYO CBETOBYIO U 3BYKOBYIO CUIHanu3auuio nNOCTynreHnst BOAbl B rpy30Bble TPIOMbI, a
anst 6annacTHbIX TAHKOB U CYXMX OTCEKOB B HOC OT TapaHHOW nepebopkn — TONbKO
aBapUNHYO CBETOBYIO 1 3BYKOBYIO CUrHanNM3auumio.

MpenBaputenbHast curHanusauus OomkHa cpabatbiBaTe MNpU OOCTUKEHMM BOOOM
HWXHEro, a aBapuHash — BEPXHEro ypoBHeEN, ynoMsiHyTbix B 7.9.9 yactu VIl «Cuctemsbl 1
TpybonpoBoabl». [onyckaeTcsi  MCMONb3OBaHME OOHOrO  Jdatyuka Ons  nogaudu
npeaBapuTenbHOM N aBapUNHOM CUrHanu3aumn.

[MorpelwlHOCTb onpefeneHusl YpoBHA BOAbl AaTyMkaMW CUCTEMbl  He  OOSIKHa
npesbiwaTts 100 mm.

3ByKOBblE CWUrHanbl NpeaBapuUTENbHOM W aBapUMHOW CUrHanusaumm AOSKHbl ObiTb
pasnnyHbl.

Cuctema pomkHa obecrneumBatb YETKYIO MAEHTMAMKAUMIO MOMELLEHUA, N3 KOTOPbIX
NOCTYyNWA curHan.

OTKNIOYEHME 3BYKOBOIO CUrHana AormkHO ObiTb NPeayCMOTPEHO C NaHENN CUrHanuaaumm,
YCTaHOBNEHHOW Ha XO40BOM MOCTUKE.

7.10.3 Cuctema curHanusaumMmM OOfbKHa MonyyaTb MUTaAHME OT OCHOBHOIMO W
aBapUMHOIO MCTOYHUKOB 3SIEKTPUYECKON SHeprun. BmecTo aBapuMHOro WUCTOYHMKA AOns
NUTaHNSA CUCTEMbI MOXET UCMONb30BaTbCA OTAENbHAgA, MOCTOSHHO 3apshkaeMas OT Cy40BOro
3apsidHOro  YCTPOWCTBA, akKyMynsaTopHas ©Oartapesi, oTBevawowass TpeboBaHuMsM K
aBapUNHOMY MCTOYHMKY 1 obecrneynsatoLLlas NMTaHMe CUCTEMbI B Te4eHne He MeHee 18 u.

Mpn ncyesHOBEHUN OCHOBHOIrO WMNW aBapWUMHOrO MUTaHWUA, a Takke aBTOMaTU4YECKOM
nepexoge Ha aBapuiHOe nuTaHue [OofkKeH ObiTb  NpegycMOTPEH  aBapUHO-
npegynpeanTenbHbIA CUrHan.

7.10.4  [JormxeH ObiTb NpeayCcMOTPEH CaMOKOHTPOIb cuctembl. CurHan AMNC gormkeH
nogaBaTbCs, NO KpavHEN Mepe, NpU Creaylwwmx HENCNPaBHOCTAX: KOPOTKOE 3aMblKaHue,
06pbIB Lenu, 3ambikaHne Ha kopnyc. [1ns KOMNbIOTEPHbIX CUCTEM LOMNOMHUTENBbHO LOMKHA
ObiTb obecneveHa curHanmsauusi O MNPEBbLILIEHUN BPEMEHM BbINOMIHEHUS MNPOrpammbl,
HeMCcnpPaBHOCTW LEHTPanNbHOro NpoLeccopa, a Takke 6roka BBoaa — BbIBOAA.

Cuctema pomkHa pgonyckaTb BO3MOXHOCTb MPOBEPKM 3BYKOBOW W CBETOBOW
curHanmsauumu.

7.10.5 B cucteme gomkHa ObiTb NpegycMoTpeHa 6110KMpoBKa CUrHanmaawumm B criyvae
NCMOorb30BaHNS rpy30BLIX TPIOMOB M dhopnnka B kadecTBe OannactHbiX TaHKoB. Mpn aTom B
crniydae ocyweHus Takux 6annactHbiX TaHKOB ONOKMpOBKa [JOSMKHA aBTOMAaTUYECKM
CHUMATbLCS NPU CHUXKEHMUM YPOBHS BOAbl HKE YPOBHS CaAMOrO HWXKHEro gatyvka B JaHHOM
Tprome.

7.10.6 OnemMeHTbl CUCTEMbI CUrHanNu3auuu, YCTaHOBIIEHHbIE B TPY30BbIX TPHOMaX,
©annacTHbIX TaHKax N CyxXmx oTcekax, JOMKHbl OblTb YCTONYMBLI K KOPPO3UN U OSMKHbI UMETb
cTeneHb 3awmThl He HUXe |IP68, a ycTaHOBMEHHbIE HA OTKPbLITON YacTyh BepxHEN nanydbl —
He Hmxe IP56.

7.10.7 Mpn ycTaHOBKE 3MEeMEHTOB CUCTEeMbl B TpOMaX, MNpefHasHadYeHHbIX On4
nepeBO3KM OMNacHbIX rPY30B, a Takke OPYrnX rpy3oB, Bbi3biBalOLWMX 0O6pasoBaHMe B Tpromax
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B3PbIBOOMACHbLIX CMECEWN, 3TV 3NEMEHTbI, @ TaKkke UX Lenn AormkHbl ObiTb MCKpOGe3onacHoro
NCMOSNHEHNS N UMETb CTENEHb B3PbIBO3aLLUTLI HE Hke (EXi).
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7.11 CATHANMN3ALMA NPEOQENBbHOW KOHLUEHTPALMU B3PbIBOOMNACHbIX U
AONOBUTbLIX TA30B

7.11.1  CuncrtemMbl curHanusauuu npenenbHON KOHUEHTpauun B3pbIBOONACHbLIX U
SIAOBUTLIX ra3oB AOMMKHbI oTBedvaTb TpeboBaHmsm 9.14.3 u 9.14.4 yactn VIl «Cnuctemsbl n
TpybonpoBoabl», a Takke 7.2.7 yactu Xl «XonoaunbHble yCTAaHOBKUY.

7.11.2 Cuncrema curHanusaumvm npegenibHOn KOHUEeHTpauuu B3pbIBOOMACHbLIX ra3oB
AormkHa obecneynBaTb nogadvy 3BYKOBOM M CBETOBOW CUrHanu3auum B MOCTY yrnpaBneHus
rpy3oBbIMK OnepaumsiMM, Ha XOA4OBOM MOCTUKE M Yy 6noka aHanu3a, ecrniv KOHUeHTpauus
napoB Yyrneeogopoga [JOCTUraeT YCTaHOBMEHHOrO 3HavyeHusl, KOTOpbIA He [OO0SBKeH
npesbiwaTb 30 % OT HUXKXHEro npegena BocnnaMmeHAeMoCTH.

7.11.3 [laHenb ynpaBneHust curHanmMsaumen OofmkHa ObiTb pacnorniokeHa B MOCTY
yrnpaBneHnss rpy3oBbIMW OMepauusiMu, Ha XO4OBOM MOCTMKE WnM B ra3obe3onacHom
LEeHTpanbHOM NOCTY ynpaBfeHns ¢ NOCTOAHHON BaxTon. Ha naHenu unv B6nn3m Hee AomkHa
ObITb AICHaA MHOPMALUSA O NPUYMHE aBapUNHONO CUrHana UM HeMCNpPaBHOCTUN B CUCTEME.

7.11.4 Ha xogoBom MoCTHKe JormkHa BbITb NpegyCMOTpPeHa NaHesnb MHAMKaLMK, ecin
naHesnb ynpasneHnsa yctaHoBMEeHa B ApYyrnx nocTax.

7.11.5 Ha naHenu ynpaBneHust OOImMKHO OblTb MPEAYCMOTPEHO PY4YHOE YCTPOWCTBO
BO3BpaLLaloLlee cuctemy yrnpaBneHuss CUrHanmsaumnen B pexxmm HopmMarbHoOW paboTbl nocne
YCTPaHEeHUs1 aBapuMHOro curHamna unm curHana HeumcrnpaBHOCTMW.

7.11.6  ABapuiiHble curHanbl Ha MaHensx YynpasfeHus WM WHAUKAUUW  OOFKHbI
OTNNYaTLCA OT CUrHaNOB HENCMNPABHOCTH.

7.11.7  [MaHenu nHgukauum MoryT UMeTb OBLLIMIA aBapUIAHbIN CUrHaIN OT MHOTOKPaTHbIX
To4ek oTOopa Npob Npu ycnoBmu, 4To BCE TOYKM OTOOpa Npob HaxogAaTcs B OOHOM U TOM Xe
NoMeLLeHNN.

7.11.8 MaHenn ynpaBneHna AOOMKHbI MMETb BO3MOXHOCTb PYYHOrO KOHTPONS
NCNPaBHOCTM CBETOBLIX U 3BYKOBbIX CUrHamnoB.

7.11.9 Ha xogoBoM MOCTMKE, Ha NMaHenu ynpasneHns u Ha BCcex naHensax nHamkaumm
AOSKeH BbITb NpegyCMOTPEH 3BYKOBOW U CBETOBOW CUrHan:

.1 O npeBbIlWEHNN KOHLIEHTpaLMM rasa Bbllle YCTAHOBIIEHHOIO 3Ha4YeHWs B O60M
KOHTPONUPYEMOM NPOCTPaHCTBE;

.2 06 nc4e3HOBEHMM NNTAHUSA NN 3aMblKaHUW ANEKTPUYECKMX Lienen Ha Kopnyc;

.3 0 cnabom unu OTCYTCTBYHOLLEM NOTOKE BO3Ayxa B nobom TpybonpoBoae otbopa
npoo;

4 0 HEeCcaHKUMOHMPOBAHHOM W3MEHEHUWN YCTAHOBMEHHOrO 3HaYeHUs1 aBapUHOIO
curHana o npeBbILEHNN KOHLEHTpaLmMmM rasa; nnm

.5 0 HewucnpaBHOCTM CYHKUMM CaMOKOHTPONS B KOMMBITEPHbLIX CUCTEMAX
CUrHanuaauuu.

7.11.10 B KOMNbIOTEPHbIX CUCTEMAX CUrHaNM3auum (PyHKUMSA CaMOKOHTPONSA AO0SKHa
KOHTPONUPOBATb HanMyne NMTaH1s U 3HePro3aBUCUMON NAaMATU KaXabIn pa3 Npu BKAOYEHUN
yCTponcTea B paboTy 1, NO KpanHen Mepe, kaxable 24 4 paboThl.

7.11.11 3ByKOBble CurHamnbl OOKHbI NogaBaTbCA A0 TEX MOp, NOKa He MoCTynuT
noareepxaeHne o6 ux NPUHATMM (KBUTUPOBaHWM), a BM3yanbHas WHAWKAUMA KaXgoro
CUrHana — Ao ycTpaHeHust HEMCNPaBHOCTMW.

7.11.12 DJneKkTpU4YecKNe  KOMMOHEHTbl  CUCTEMbl  OBHapyXeHus  npeaenbHOMn
KOHLIEHTpaLUun B3pbIBOONACHbIX ra30B, KOTOpble NPy HOpMaribHOW paboTe MOryT BXOAUTb B
KOHTaKT ¢ Nnpobamu rasa, 4OMmKHbl ObiTb B3PbIBO3ALLULLEHHOMO UCMONTHEHUS.

7.11.13 [JomkHa OblTb nNpedycMOTpeHa BO3MOXHOCTb MPOBEPKU U  KanvbpoBKku
o6opynoBaHnsi 0GHapPY>KeHNSA B3PbIBOOMACHOrO rasa.
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7.12 CATHANU3ALMA NONOXEHUA ABEPEW MACCAXWUPCKUX U TPY30BbIX
HAKATHbIX CYAOB (PO-PO)

7.12.1  Ha xogoBOM MOCTWKE M B NOCTax yrnpaBneHns 3akpbiTMeM/OTKpbITUEM ABEPEN,
yKasaHHbIX B 7.4, 7.15 vactn Il «YcTponctBa, obopygoBaHue n cHabxeHuey» (HapyxHble
HocoBble ABepwu Tuna «Busop», cTBOpYaTble ABEPU, BHYTPEHHME HOCOBbIE ABEPU, BOPTOBLIE
n kopMoBble ABepwnt), fomkHa BbiTb NPeQyCMOTPEHaA CBETOBAs M 3BYKOBasi CUrHanM3aums o
3aKpbITOM W, OTAENbHO, NOSIHOCTBIO 3a4PaeHHOM MOJTOKEHUSIX.

MaHenb wHAMKaumMn pomkHa obecnednBaTb KOHTPOMb  UCMPaBHOCTU  CBETOBbIX
WHAOMKATOPOB, a TaKkKe UCKNIYaTb BO3MOXHOCTb UX CIy4anHOro v HeCaHKLUMOHUPOBAHHOTO
OTKITHOYEHUS.

7.12.2  CurHanusauusa gormkHa 6biTb BbINOMHEHA MO GEe30TKa3HOMY NPUHLMMY 1 NpuU
3TOM BKIIOYATL criegyroulee:

.1 Ha naHensix MHOWKauuW, ycTaHaBnMBaeMbIX Ha XOOOBOM MOCTWKE W B MOCTax
yrnpaBneHns 3akpbiTMEM/OTKPLITUEM ABEPEN, OOIMKHbI ObiTb NPegyCMOTPEHbI:

curHanuaaumns o6 McHe3HOBEHUN NMUTaAHUS CUCTEMBI;

CUrHanmM3saumsi 0 3aMblkaHUK Ha Kopnyc unu obpbiBe;

KOHTPOSb MCMPaBHOCTWN CBETOBbLIX MHAMKATOPOB;

pasgenbHas MHOMKAUWSA O 3aKpbITOM, HEe 3aKpbiTOM, 3aApaeHHOM W He 3a4paeHHOM
NONOXeHWsX ABepen;

.2 Uenn KOHEeYHbIX BblkNoyaTenen (4aTYMKOB) MOMOXEHWUS ABepu OOSMKHbI OblTb
3aMKHYTbI, KOrga ABepb HaXOAUTCH B 3aKPbITOM COCTOSIHMM (MPpU YCTAHOBKE Ha OAHOW ABEpU
HEeCKOmMbKNX JaTYMKOB AOMyCKaeTcs Ux nocrieqoBaTenbHOe CoeanHEHNE);

.3 uenn KOHeYHbIX BbIKNOYaTeNnen (O4aTtynkoB) MONOXEHWs 3ajpaek (YCTPOWCTB
3aKpbITUSA) ABEPU AOMKHbI OblTb 3aMKHYTbI, KOr4a ABEpPb HAXOAUTCA B 3a4paeHHOM COCTOSAHUM
(Npn ycTaHOBKe Ha OOHOW ABEPU HECKOSbKMX AAaTYMKOB AOMYyCKaeTcs UX nocnegoBarteribHoe
coeauHeHue);

4 uenn wnHAOMKaUMM «OBepb 3akpbiTa/He 3akpbiTa» W «3agpaeHa/He 3agpaeHa»
AOJIMKHbI ObITb HE3aBMCKMbI, HO MOTYT BbITb BbINOSIHEHLI B OAHOM MHOTOXUITbHOM Kaberne;

.5 B cnyyae uameHeHusi NonoxeHusa Noboro M3 KOHEYHbIX BbiKNOYaTenen (AaTynkon
NonoXeHns ABepw) AoMmKkHa cpabaTbiBaTb CUrHaNM3auns: «ABepb He 3aKpblTa/He 3agpaeHay,
«3anupatollee yCTpOMCTBO He 3aPMKCUPOBAaHO».

7.12.3 Cuctema pormkHa nogaBaTb CBETOBYKD W 3BYKOBYH CUrHanmMsauuio B
cneayroLwmx criyyasnx:

.1 ecnu aBepb He NOMHOCTBIO 3aKpbliTa, UMW eCnn ABEPb HE NOSTHOCTLIO 3aApaeHa; unu

.2 xoT4 6bl 0O4HO 3agpavBaloLLEee UK 3annparoLee yCTPOMCTBO Pa3oMKHYTO.

7.12.4  TllaHenb WHAWMKaUWUW, YCTAHOBIEHHAas Ha XOAOBOM MOCTMKE, AOMmxHa ObiTb
obopynoBaHa nepeknyatenemMm pexmmoB paboTebl «NOpT/Mope» U AOMMKHa NogaBaTb B MeCTe
YyCTaHOBKM 3BYKOBOW CUrHar, ecrniv npuv BbIXo4e CyaHa u3 nopta asepuy 6yayT He 3aKpbITbl Unn
He 3a[paeHsbl.

7.12.5 TlutaHue curHanusauum OOMKHO ObiTb HE3ABUCMMbIM OT NUTAHUS NPUMBOLOB
3aKpbITUA W 3agpavBaHusa ABEpPen U OOIMKHO MMeTb pe3epBHOE NUTaHue OT aBapUHOIo
NUCTOYHMKA, nMbBO OT Apyroro HageXHOro WCTOYHMKA (Hanpumep, OT WUCTOYHUKA
B6ecnepebonHOro NUTaHus).

[daTtymkn cuctembl CUrHanmMsaunm AOMKHbl ObiTb HAOQEXKHO 3alUMLLEHbI OT BO3AENCTBUSA
BOAbl, oOpasoBaHMs fbAa W MeXaHWYECKMX MNOBpPEeXAeHUMn, nnbo [OIMKHbI MMETb
COOTBETCTBYIOLLEE UCTNONHEHWE, JOoNyCKalolLlee BO3AeNCTBME 3TUX (DaKTOPOB.

7.12.6  Ha naccaxupckux HakaTHbIX CyAax KpoMe CUrHanmsauumn norioxeHnst aosepen
AOJMKHa ObITb NpegycMoTpeHa yCTaHOBKA CPEACTB TENEBM3NOHHOIO HabnoaeHMs U KOHTPONA
3a NpoTeykaMu BoAdbl CO 3BYKOBOW CUrHanmsaumen, yCTpoeHHbIX TakuMm obpa3om, 4Tobbl Ha

1 Nanee — aBepw.
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XoO0oBoM MocTuke u B LMY obecneunBancss TENEBM3MOHHLIN KOHTPONb 3a IoObiMun
npoTeykaMm Yepes BHyTpPEHHME, BOPTOBbIE N KOPMOBbIE ABEPW.

[ns rpysoBbIX HakaTHbIX CYAOB TENEeBM3MOHHbLIN KOHTPOMb 3a npoTedkamn 4Yepes
BGopTOBbLIE N KOPMOBbIE ABEPW A0MYCKAETCH OCYLLECTBIATb TONbKO C XOA0BOIMO0 MOCTUKA.

7.12.7  [0n4a KOHTpOns 3a NoroXXeHMem HOCOBOW U BHYTPEHHEN HOCOBOW ABEPEN U UX
3anuparoLmx yCTPONCTB JOIMKHA OblTb NpefyCMOTPEHa YCTAaHOBKA TENEBU3MOHHbIX CPEACTB
HabnogeHns ¢ BbIBOAOM BUAEOCUrHana Ha MOHUTOPbI, yCTaHOBMEHHbIE HA XOA40BOM MOCTUKE
n B LUMY. MNMpn aTom 06bekTbl HAbNOAEHUS LOMKHbBI ObITb XOPOLLO OCBELLEHbLI M OKPALUEHbI B
KOHTpaCTHbIE LiBETA.

7.12.8 [omkHa ObITb nNpegycmoTpeHa cuctema cbopa npoTeyek 3abOpTHbIX BOA
(cTOYHbIEe KOnoALUbl) MeXAy HOCOBOW ABEPbLI0 M annapernblo, a Npu ee OTCYyTCTBUM — MeXay
HOCOBOW M BHyTpeHHen asepsiMu. [1pn 3TOM Ha XOOOBOM MOCTUKE AOSMKHa cpabaTtbiBaTb
3BYKOBas M CBeTOBas CUrHanuMsaumsi npu aBapuMHOM BbICOKOM YPOBHE BOAbl B KOSOALE
cucTeMbl cbopa npoTeyek, Unu OOCTXEeHUMU ypoBHSA BoAdbl 0,5 M B 9TOM MpPOCTpaHCTBe, B
3aBUCUMOCTM OT TUMa KOHCTPYKLMW.

7.12.9 Ha naccaXumpckmx HakaTHbIX Cydax, COBepLialoWmnx MexayHapoaHble penchl,
NOMeELLEHNST cneumanbHON KaTeropum u rpysoBble nomelleHnda, B cootsetcteum ¢ 1.5.4.3
n15.9 wvactm VI «[llpoTuBonoxapHaa 3awmuTta» (MpU  OTCYTCTBUM  MOCTOSIHHOMO
naTpynupoBaHnss  unu  apyrmx  3peKkTMBHbIX  CNOCOBOB  KOHTPONSA),  AOSMKHbI
KOHTPONMPOBaTLCA TENEBM3NOHHbIMM CpeacTBamMm HabnogeHus, Tak, 4Tobbl MOABMXKKA
KOMEeCHOM TeXHUMKM B MoOpe B HebnaronpuaTHbIX  MOroAHbIX — YCMOBUSAX UMK
HEeCaHKUMOHUPOBAaHHbIV AOCTYN NacCaXnpoB B 3TU NOMELLEHNSA MOMK BbITb 06HapYyXeHbl BO
Bpems xo4da cyaHa.
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7.13 CATHANU3ALMA NPEQYNPEXOEHWSA O MYCKE CTALUMOHAPHON CUCTEMbI
NMOXAPOTYLWEHNA MECTHOIO NPUMEHEHUA

7.13.1 CurHanusauust gormkHa oTBevaTtb TpeboBanuam 3.12 vactm VI
«[lpoTnBonoxapHas 3awuTar.

7.13.2 Cuctema gormkHa obecneunBatb nogadvy 3ByKOBOM M CBETOBOW CUrHanmsaumm
0 Nycke CUCTEeMbl Kak B 3alLMLLi@aeMOM NOMELLEHUMN, Tak N Ha NOCTax C MOCTOAHHOW BaxTOMW.
Mpy HanMMuUUKM HECKOSbKNUX CUCTEM CUrHanNu3auusi AOSMKHA SICHO YKa3blBaTb HA KOHKPETHYIO
cucTemy, NpUBEAEHHYIO B OENCTBMIE.
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7.14 CAICTEMbI TENEBU3SUNOHHOIO HABJIFOOAEHUA U CUTHANTU3 AL

7.14.1 Cucrtema TeneBuMsMOHHOro HabnwogeHna wn curHanudauum (CTH) porkHa
oTBeyatb TpeboBaHuam 7.12.6, 7.12.7, 7.12.9 Hactoswen 4vactm mn 7.15.5 vactm |l
«YcTponctea, obopygoBaHme U cHabxXeHney.

7.14.2 Kak npaBuno, cuUCTEMbl TENEBM3MOHHONO HAGMIOAEHNS W CUrHanusauum
OOJDKHbI BKNtOYaThb B cebs:

.1 TeneBusnoHHble kamepsbl (TK);

.2 BMAeOMOHUuTOpbLI (BM);

.3 ycTpouncTBa ynpasreHuUs u KOMMyTaLuu BUAEOCUTHASOB;

4 ycTpoNCTBO OBHapyXeHus OBWKEHWS;

.5  yCTpOKMCTBO 3anucu BUaeonHgopmaumn.

7.14.3  CTH pomkHa obecneunBaTb Nnepeaady Bu3yarnbHOM MHPOpMaL MM O COCTOAHUA
KOHTPONUPYEMbIX 30H U MOMELLEHNA B NOCTbl C NOCTOSIHHOW BaxTon. CTH pormkHa Takke
nogaBaTb CBETOBYIO M 3BYKOBYIO CUrHanmn3aumo 06 nsMeHeHMn COCTOAHMS KOHTPONIMPYEMOro
obbekTa/nomeLleHms.

7.14.4 B CTH pomkHbl OblTb nNpegycMOTpPeHbl  criegylowime  aBapunHO-
npeaynpeanTenbHble CUrHanbl:

.1 nc4ye3HOBEHME OCHOBHOIO NUTAHWS;

2 HeucnpaBHocTb CTH;

.3 HencnpaBHOCTb (KOPOTKOE 3aMblkaHuWe, OOpbIB Lienu) KaHana «Tenekamepa —
MOHUTOPY;

.4 HencnpaBHOCTb Teniekamep(bl);

.5 HencnpaBHOCTb YCTPOMCTBA OOHAPYXEHUSI ABUKEHWS;

.6 HeucnpaBHOCTb YCTPOWCTBA 3anncu BUAEO-UHGOpMaLmn.,

7.145  CTH moryT 6bITb Kak YepHO-6enoro, Tak 1 LBETHOro N3obpakeHuns. YcTaHOBKa
TOW UNN NHOW CUCTEMbI 3aBMCUT OT Heobxoanmown nHgopmaTtneHoctn CTH, xapakTtepucTuk
KOHTponupyemMoro obbekTa (pacrnonoXxeHue, OCBELLEHHOCTb W APYrnx MpU3HaKoB) W
BO3MOXHbIX LIeNnen (4enoBek, rpys, Boga v gpyrue uenm).

7.14.6 B CTH gna mmHMMmsaumm nomMex Ha akpaHe MOHUTOpa cnegyeT UCMNonb30BaThb
TENEBM3NOHHbIE KaMepbl, WMelWue napameTpbl nepegaBaemMoro BugeocurHana ¢
OTHoweHnem «curHan/wym» (S/N) He meHee 50 ab.

7.14.7  Paspewatowasi cnocobHOCTb 06 LEKTUBA kamepbl A0IMKHA ObITb He MeHee 480 Ten
(Ans uBeTHOro n3obpaxeHus) nnu He MeHee 570 TBN (AN YepHO-6enoro n3obpaxeHus).

[Ons undpoBLIX Kamep paspeliarowas CcnocobHOCTb OObekTuMBa AOMMKHa OblTb He
MeHee 1024x756 nukcenewn.

7.14.8 CteneHb 3awWnTbl TENEBU3UOHHbLIX Kamep, wucnonb3yemblx B CTH, B
3aBMCUMOCTM OT MeCTa YCTaHOBKM, AOIMKHA ObITb HE HUXE:

A IP22 — BO BHYTPEHHMX CIY>XEOHbIX MOMELLEHMSX;

2 IP44 — B MaALUMHHbIX MOMELLEHUSX;

.3 IP56 — Ha HakaTHbIX nanybax n oTKpbITbIX YacTsIX BEpxXHen nanyobl.

7.14.9 TKcnegyet yctaHaBnmMBaTb C NEPEKPLITUEM «MEPTBbLIX 30HY.

7.14.10 Mecta yctaHoBkM TK BO BHYTPEHHMUX MOMELLEHUSIX crneayeT BblioupaTb C
MUHMMasnNbHBIM NepenagomM Temnepatyp Ans yMeHblueHust obpasoBaHus KOHOeHcaTa Ha
NMH3ax 06BHLEKTMBOB Kamep.

7.14.11 TK, ycTaHaBnMBaeMble Ha OTKPbITON YacTn nanyobl, 4OMKHbI pa3MeLlaTbCcs B
TEPMOKOXKyXax, UMEIOLLMX COSTHLIE3aLLMNTHbIN KO3bIpeK.

7.14.12 B TemMHOe Bpems CYTOK, €CIiM OCBELLEHHOCTb KOHTPOSMPYEMOM 30Hbl HMXE
yyBcTBUTENBLHOCTU TK, 06beKT (30Ha obbekTa) AormkeH obopyaoBaTbCs AOMOMHUTENBHBIM
OCBELLEHMEM BMAMMOIO UNN MHPaAKpacHOro gvanasoHa. lNpu 3Tom 06bLEKTMBBI Kamep He
OOJDKHbI 3aCBeYMBaTbCA CBETUITbHUKAMKN OCBeELLeHMs, NMnbo OOMmkHbl ncnonb3osatbcs TK ¢
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dyHKuMen KomneHcaumm 3agHero ceeta (BLC). lMpm wucnonb3oBanmn CTH uBeTHOro
n3obpaxeHns NpMMeHeHne NHPaKpPaCcHOro OCBELLEHMS HEAOMYCTUMO.

7.14.13 [Onsa otobpaxeHus noctynatowen ¢ TK nHdopmauum OomKHbl NPUMEHATLCS
creumnanbHble MOHUTOPbLI, CNOCOBHbIe paboTaTb KPYrroCyTOYHO B TeYeHue ASIMTENbHOro
BPEMEHM C HenoaBWXHbIM un3obpaxeHneMm. Pasmep AuaroHann MOHUTOPOB AN
NONM3IKPAHHOIO M300paXkeHns OOmKeH ObiTb B nNpegenax 15" — 21" npu paspelleHnn He
meHee 800 TBNn And 4epHo-6enoro m3obpaxexusi (400 TBN NSt UBETHOrO M306paeHus)
unm 10" — 14" gnsi MOHMUTOPOB MOSTHOSKPAHHOIO M306paXKeHUs1 Mpu paspelleHnn He
meHee 600 TBN Ans YepHo-6enoro nsobpaxeHus (300 TBN ANs UBETHOro N306paxeHns).

Onsa >KK MOHUTOPOB paspelleHne AOMKHO COCTaBnAaTb He MeHee 1280x960 nukcenen
npu guaroHanu 15" — 21" n He meHee 1024x756 nukcenen npu gnaroHanun 10" — 14",

7.14.14 [Ons 3anMcu  TENEBU3UOHHbLIX  U300paKeHW  OOIMKHbl  MPUMEHATLCS
cneunanbHble BugeoMmaritodoHsl (CBM) ¢ onntensHbIM BpeMeHeM 3anmcu nnu umdposble
BMAEOHaKoNUTENM MHpopmaumu.

7.14.15 Bpemss 3anmcu CBM pomkHo ObiTb He ©onee 24 4 Ha TpexyacoByHO
BuaeokacceTty. Micnonb3oBaHne CBM c 6onbLlunm BpemeHeM 3anmcm onyckaeTcs TONbKO Npu
obecnevyeHMn aBTOMaTMYECKOrO NepeBoda ero, B crnyvae cpabatbiBaHWM CUrHanuM3auumn ot
OBHapyX1Tensa ABWMXEHUS, B PEXUM 3anncn B peanbHOM BPEMEHWN.

7.14.16 VYctpoucTBa ynpaBneHuss W KOMMyTaumuM  OOMKHbl  obecnevmBatb
NpMopuUTETHOE aBTOMaTM4eckoe OToOpakeHne Ha aKpaHe MOHUTOPOB 30H, OTKyAa NOCTynuna
cuUrHanusauus.
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7.15 CUTHAJNTIM3ALNA YPOBHA B CBOPHbIX LUCTEPHAX CTOYHbIX BOA

7.15.1 Cuctema curHanusauum [OorkHa oTBedaTtb TpeboBaHusm 4vactu IV
«Ob6opynoBaHue 1 ycTponcTea CyaoB Mo NpegoTBpaLLeHnto 3arpsa3HEHNSt CTOMHBIMU BOAAMNY
PykoBogcTtea no npumeHeHuto nonoxeHnn MexgyHapogHon koHBeHumn MAPMOJT 73/78.

7.15.2 Cucrtema curHanusauumn gosmkHa nonyyaTb NUTAHWME OT OCHOBHOMO MCTOYHMKA
3MEKTPUYECKON IHEPTUN.

7.15.3 Cuctema curHanmsaumm gomkHa obecrneunBaTtb nNogadvy 3ByKOBOW M CBETOBOW
CUrHanu3auumn Ha NocTax C NOCTOSIHHOW BaxXTOW Npw 3anofiHeHUN uuctepHbl Ha 80 %.
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7.16 CUTHAJNTM3ALNA O NPEBbLILLEHUU TEMIMEPATYPbI CAJIIbHUKOB BAJIOB,
noawnMNHUKOB U KOPMyCOB HACOCOB

7.16.1  CurHanusauus o NpeBbiLLEeHUN TeMNepaTypbl CarnbHUKOB BarioB, NOALLMMHUKOB
N KOpPMyCOB HAaCOCOB AOJhkHA oTBeyaTb TpebosaHuam 4.2.5 vactm VII «MexaHunyeckne
YCTaHOBKU».

7.16.2  Cuncrtema curHanmsaumm gormkHa nonyvatb NMTaHue oT OCHOBHOrO UCTOYHUKA
ANEKTPUYECKON IHEPTUN.
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7.17 CATHANU3ALMSA O NMPEBbILWEHUUA MAKCUMAIBHO JOMYCTUMON
TEMIMEPATYPbI TPY3A

7.17.1 CurHanusaums o NpeBbILLEeHNN MakCuMarnbHO 40MYyCTUMOM TemMnepaTyphbl rpysa
AOIMKHa oTBevaTb TpeboBaHmaM 9.6.6 yactu VIl «Cuctembl 1 Tpybonposoabl».

7.17.2 Cucrtema curHanusauumn gosmkHa nonyyaTb NUTaAHWME OT OCHOBHOMO MCTOYHMKA
3MEKTPUYECKON IHEPTUN.
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7.18 CUTHAINMIU3ALUA NO U3BbITOYHOMY OABJEHUIO UITU BAKYYMY
B N'PY30BbIX TAHKAX

7.18.1  CwurHanu3auusa no usbbITOMHOMY OABMEHUIO UMW BaKyyMy B py30BbIX TaHKaX
AOIKHa oTBevaTb TpeboBaHmam 9.7.12 yactu VIl «Cuctembl 1 Tpybonposoabl».

7.18.2  Cucrtema curHanmsaumm gorkHa nonyvaTtb NMTaHWE OT OCHOBHOMO MCTOYHMKA
3NEKTPUYECKON IHEPTUMN.
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7.19 CUTHANU3ALUUNA O AOCTUXEHUU BEPXHEIO U NMPEAEJIbBHOIO YPOBHA
B N'PY30BbIX TAHKAX

7.19.1 CurHanusaumnsa o AOCTMXKEHUM BEPXHEro M npeaeribHoro ypoBHS B rpy30BbiX
TaHKax JofkHa oTBeyvatb TpeboBaHmam 9.11.5 yactu VIl «Cuctembl 1 Tpybonposogbl».

7.19.2 Cucrtema curHanusauumn gosmkHa nonyyaTb NUTAHWME OT OCHOBHOMO MCTOYHMKA
3IEKTPUYECKON SHEPTUMN.

7.19.3 Cuctema curHanmsaumm gomkHa obecneumnBaTtb nNogadvy 3ByKOBOMW U CBETOBOW
CUrHanu3auumn Ha nocTtax C NOCTOSIHHOW BaxXTOW MpW 3anofiHeHUM TaHKoB Ha 95 % u 98 %
COOTBETCTBEHHO.
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7.20 CUTHAJTM3ALIUA O HEMCNPABHOCTU CUCTEMbI 3KCTPEHHOM OTAOAYM
BYKCUPHOW JIEBEOKU

7.20.1 Cwurhanusaums oomkHa oteevathb TpeboBaHmsam 6.6.3 yacTtu IX «MexaHnsmbl».
7.20.2 NuTaHne cpeacTs curHanmMsauumM M UHOMKaUMKM napameTpoB, CBA3AHHbLIX C
paboTon CUCTEMbI SKCTPEHHOW OTAAuYN, OOIMKHO OCYLLECTBASATLCS OT OCHOBHOIMO MCTOYHMKA
3NEKTPUYECKON 3HEPINN U OOMKHO MMETb pPe3epBHOE NUTaAHME OT aBapPUMHOrO MCTOYHMKA,
nmbo OT [Apyroro HafdeXHOro MWCTOYHMKa (Hanpumep, OT uCToYHMKa GecnepebonHoro

nuTaHus).
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8 3ALLNTHBIE YCTPOUCTBA

8.1 OBLWME MNMOJNTOXXEHUA

8.1.1 Llenn, oTxoaswme ot pacnpenenurenbHbIX WHUTOB, AOMKHbI 3almuwaTeca oT
KOPOTKMX 3aMbIKaHUI 1 Neperpy3oK C MOMOLLbIO YCTPOWCTB, YCTAHOBIIEHHbIX B HAYarne Kaxaomn
uenw.

He TpebyeTcs 3awuTbl Uenu NUTaHus Wuta OT Neperpys3ok, ecrivm nuTaemble OT 3TOro
WwnTa noTpebutenn umelT MHAMBMAYanbHble YCTPOWUCTBA 3alnTbl OT Neperpy3ok, a kabenb
uenu nuTaHns Wwuta nogobpaH Ha MakcMarnbHbI pabounii TOK.

8.1.2 3awunTHble YCTPOMCTBa [OOIMKHbI ObiTb NoaobpaHbl K XapakTepucTukam
3awmiaemoro obopyaoBaHusa Takum ob6pasom, 4ToObl OHM cpabaTbiBany Npy HeJONYCTUMbIX
neperpyskax n Tokax KOpOTKOro 3aMblKaHus.

8.1.3 Cnctema anekTpu4eckon 3aluTbl AOSMPKHA ObiTb M3bmMpaTenbHOM Kak B 30HE
TOKOB Neperpy3ku, Tak 1 B 30HE TOKOB KOPOTKOro 3amblikaHust. Mpn aToM 3alumTta AormkHa ObITb
BbINOSNIHEHA Tak, 4YTOOblI ee cpabaTbiBaHWe He OKa3biBano OTpUUATENbHOrO BAWUSHUSA Ha
HaJeXHOCTb paboTbl CyQOBOW 3MeKTpoCTaHUMM n obecneyeHnss NUTaHUa OTBETCTBEHHbIX
YCTPOMCTB. YCTpPOMCTBa 3alUMUTbl OT MEPEerpy3ok U KOPOTKOrO 3aMblkaHUsi He [AOMMKHbI
cpabaTbiBaTb OT NYCKOBbIX TOKOB 3aLLMLLIAEMOro 3NeKTPUYeCcKoro 0bopyaoBaHums.

8.1.4 3awmTa oT neperpysku gormkHa ObiTb YCTaHOBEHA:

.1 KaK MMHUMYM B Of4HOM dhase unn B NOMOXKUTENBHOM MONOCe NpU ABYXNPOBOSHOM
CUCTEME;

.2 Kak MMHMMYM B ABYX baszax — npu U30NMPOBAHHOW TPEXMNPOBOLHOW CUCTEME
TpexdasHoro Toka;

.3 BO Bcex (paszax — npu TpexdasHon YeTbipeXnpoOBOLHON CUCTEME.

8.1.5 3awmTta OT KOPOTKMX 3aMblKaHWA [OOMKHA YCTaHaBNUBATLCSA B KaXKOOM
N30NMPOBAHHOM MOMOCE CUCTEMbI NMOCTOAHHOIO TOKa, @ Takke B KaxOon ha3e CUCTeMbl
nepemMeHHOoro Toka.

YcTaBku No TOKY YCTPONCTB 3alUmnTbl OT KOPOTKOro 3aMblKaHUSA AOSMKHbI COOTBETCTBOBATL
He MeHee 4Yem 200 % HOMMHANBHONO TOKAa 3alLMLLAEMOro 3dnekTpoobopyaoBaHUS.
CpabaTtbiBaHne 3amTbl MOXET ObiTb 6€3 BblAepXKM BPEMEHU UMK C BblOEPXKKOM BPEMEHM,
HeobxoAnMOKM ANng NoNy4YeHnsa COOTBETCTBYHOLLEN N3BMpaTEenbHOCTMW.

YCTPOMCTBO 3almMTbl OT TOKOB KOPOTKOrO 3aMblKaHUS MOXET WCMNONb30BaTbCA And
3aLWNTbl Kak caMoro anekTpoobopyaoBaHus, Tak U ero kabens nutaHus.

8.1.6 Ecnn Ha oTaenbHbIX ydacTkax uenu nutaHmsa npegycMOTPEHO YMeHbLUeHue
nnoLiaan cevyeHna kabens, onsa Kaxagoro kabens MeHbLlen nnowanm ceyeHns 4omkHa ObiTb
yCTaHOBIIEHa JOMNOMHUTENbHAs 3aluMTa, ecnuv CTosILLas Bbllwe 3awmTa He 3awmwiaeT kabenb
MEeHbLLEN NnoLlagn cevyeHus.

8.1.7 B uenax nutaHusa aBapuMHOrO pacnpenenurenbHOro WwuTa, a Takke B Lensx
NUTaHUA aBapurHbIX NoTpebuTenen He AOMKHbI NPUMEHATbLCA 3alUTHblE YCTPOMWCTBA,
UCKIToYaloLwme BO3MOXHOCTb HEMEANEHHOMO MOBTOPHOIO BKMAKOYEHMS nocre cpabaTbiBaHus
3aLMThI.

8.1.8 ONEKTPOHHbIE WITM KOMMbIOTEPHbIE YCTPOWCTBA 3allUTbl FEHEpPaTopoB WU
KpYnHbIX NoTpebutenen AomkHbl 6biTb BbINOMHEHbI TaknMm 0b6pa3om, 4TobbI Obina obecneyeHa
yaobHas ngeHTumrkaumns u perynmpoBka ux yctaBok cpabaTtbiBaHus.

YctponctBa 3awiMTbl OOSMKHbI ObITb  OCHalWeHbl HeobxoauMmon annapatypon  u
WMHCTPYKUMSIMM MO NpOBEepKe Mx paboTocnoCOBHOCTU N COCTOAHUS YCTaBOK.

YcTponctea 3aluTbl FEHEPATOPOB WU KPYMHbIX noTpebutenen OTBETCTBEHHOMO
Ha3Ha4YeHNs1 OOSPKHblI MPOBEPSATLCA B OEWCTBMM Kaable 5 net ana noareBepXaeHus
NpaBuUIIbHOCTU X cpabaTbiBaHMS.
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8.2 3ALLLUTA TEHEPATOPOB

8.2.1 [nsa reHepaTopoB, He NpeAHa3HavYeHHbIX 4Ns NapannenbHon paboTbl, AOMKHbI
ObITb YCTAaHOBMNEHbI YCTPOMCTBA 3aLUTbl OT NEpPerpy3oK M KOPOTKOro 3aMblKaHWs; Npy 3TOM
Onsi reHepaTopoB MowHocTeio o 50 kBT (kB-A) B kadecTBe yCTpPOWCTB 3alMTbl MOryT
NPUMEHSATLCA NpeJoXpaHUTenu.

8.2.2 [na reHepaTopoB, NpegHasHayYeHHbIX ANs napannensHon paboTbl, AOMKHbI
ObITb YCTAHOBMEHBI NO KpaHEN Mepe criegyoLlme YCTPONCTBA 3aLunTbI;

A1 OT Neperpysok;

.2 OT KOPOTKOro 3aMblKaHUS;

3 OT 0OpaTHOro Toka unu ot o6paTHOM MOLLIHOCTY;

4 OT MMHMManbHOIO HanpsXKeHus.

CrnegyeT NpUMEHATb Takue YCTPOWCTBA 3alLnTbl reHepaTopoB OT NeperpysoK, KoTopble
UMEIOT CBETOBYIO U 3BYKOBYIO CUrHanmsaumio O neperpyske, OeNUCTBYIOLLYIO C BblOEPKKON
0o 15 muH anga Harpy3ok ot 100 go 110 % HOMWHaNBHOro TOKa, U BbIKNOYEHNE reHepaTopoB
C BblAEPXKOWN  BPEMEHW, COOTBETCTBYIOLLEN TEPMWUYECKOM  MOCTOSAHHOM  BPEMEHU
3almuaemMoro reHepartopa ang Harpysok B npegenax ot 110 go 150 % HoOMMHaNbHOro Toka.

Cnepyet, 4tobbl ona ycrtaskm 3awmuTbl Ha 150 % HOMMHaNbLHOrO TOKa reHepatopa
BblOepKKa He npeBblllana 2 MUH 44 reHepaTopa nepeMeHHOro Toka u 15 ¢ ans reHepatopa
NOCTOsIHHOrO ToKa. Neperpyska cBbiwe 150 % HOMWHANBHOro TOKa reHepaTopa MOXeT ObiTb
aonyuieHa Tam, rae aTo TpebyeTca ycrnoBusiMm aKcnnyaTauum n 4onyckaeTcs KOHCTPyKUmnen
reHeparopa.

YcTaBkM 3awmnTbl OT NEeperpy3kn n BblAEPXKKN BPEMEHW OOMKHblI OblTb NogobpaHbl K
neperpy3oyHbiM XapaKTepucTukam MpUBOAHOrO ABuUraTens reHepatopa Takum obpasom,
4yTOObl ABUraTenb MOr B TEYEHWE MPUHATON BbIOEPXKKM BPEMEHU pa3BuBaTb HEOOGXOAMMYHO
MOLLHOCTb. [N 3awuTbl reHepaTopa OT Neperpy3ku He AOMMKHbl MPUMEHATLCA 3alUUTHbIE
YCTPONCTBA, KOTOPbIE NUCKNOYAOT HEeMeANeHHOEe NOBTOPHOE BKNIOYEHNE reHepaTopa.

8.2.3 [omkHO OblITb  NpegycMOTpeHO  aBToMaTtudeckoe W mnsbupartenbHoe
OTKIMOYEHNE HEOTBETCTBEHHbIX YCTPONCTB NpW neperpyske reHepatopoB. OTKIOYEHNE ITUX
YCTPONCTB MOXET OblTb BbIMNOMHEHO B OAHY WM HECKOMbKO CTYMNEHEW COOTBETCTBEHHO
neperpysodHon cnocobHOCTU reHepaTtopa.

Mpn aTom:

.1 He pgonyckaeTca aBTOMaTtu4eckoe OTKINIOYEHNE OTBETCTBEHHbLIX YCTPOWCTB NepBOWn
KaTteropuu;

.2 ponyckaeTcsa aBTOMaTMYeCKOe OTKMOYEHNE OTAENbHbIX OTBETCTBEHHbIX YCTPOWCTB
BTOPOWN KaTeropum npu ycrosum, YTO Npyv BOCCTAHOBIIEHMM HOPMAIbHOMO ANEKTPOCHabXeHns
nocrne neperpyskn coxpaHseTcs paboToCNOCOBHOCTL YCTPOMCTB, obecneymBaoLLmnx
©e30nacHOCTb CyaHa;

.3 ponyckaeTtcd aBTOMaTU4ecKoe OTKIYEeHWe YCTPOWCTB, MpefHa3Ha4YeHHbIX Ans
nogaepXaHns MMHMManbHbIX KOMGOPTHLIX YCAOBUI 0BUTAaEMOCTU Ha CygoHEe ANs 3Kunaxa u
naccaxupos.

[MprMmepoM Takux YCTPONCTB ABNAIOTCS:

YCTPOWCTBA ANS NPUrOTOBNEHNS NMULLIN,

ycTponcTea ang oborpesa, NPOBU3NOHHAA XONOAUNbHAsA YCTaHOBKa,

npuBoabl 6bITOBOM BEHTUNALMM,

YCTPOWCTBA CUCTEM BOAOCHAOXEHUSA N CAHUTAPHbBIX CUCTEM, U T. .

OT10 TpeboBaHne MOXeT He MPUMEHATLCS ANA CYA0B C 3MEeKTPUYECKON YCTaHOBKOW Marnou
MOLLHOCTW.

8.2.4 3awuTa reHepaTopoB, MpefHa3Ha4YeHHbIX Ans napannensHon paboTbl, OT
obpaTHOro Toka nnmn ot obpaTHON MOLLHOCTM AO0MMKHA OblTb NogobpaHa K xapakTepucTmkam
npuBogHoro Aasuratens. [lpegenbl YCTaBOK YyKa3aHHbIX BWMAOB  3alUUTbl  OOSDKHbI
COOTBETCTBOBATb NpMBEAEHHbLIM B Tabn. 8.2.4.
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Tabnwuua 8.2.4
Mpenenbl ycTaBok 3aLmTbl OT 06paTHOro Toka Unm oT obpaTHOWM MOLLHOCTH B 3aBMCUMOCTU
Pop Toka OT MpuBoAa reHeparopa
TypbuHa [Buratens BHyTPEHHErO CropaHuns
[MepemMeHHbIn 2 — 6 % HOMWHaNbLHOM MOLLHOCTM 8 — 15 % HOMWHaNbHOM MOLLHOCTM
reHepaTopa, kBt reHepaTtopa, kBt
[MocTOosHHBIN 2 — 6 % HoMUMHanNbHOro ToKa reHepaTopa, 8 — 15 % HOMWHanNbLHOro Toka reHepartopa,
A A

Bpems cpabaTbiBaHUSA AaHHbIX BUAOB 3aLUMThl NPU YCTaBKax, yKkasaHHbIX B Tabnvue, He
DormKHo npesbiwathb 10 c.

3awmTa reHepaTopoB NOCTOSAHHOrO TOKa OT 06paTHOro ToKa AOSMKHA YyCTaHaBNMBAaTLCS B
nosntoce, NPOTMBOMOMOXHOM TOMY, B KOTOPOM HaxoAMTCHA ypaBHUTENbHbIM nposog. [lpwu
CHWKEHUN NPUNOXEHHOro HanpsxeHms Ha 50 % 3awmta oT 06paTHOM MOLLHOCTU MK OT
obpaTtHoro Toka gormkHa ObiTb elle cnocobHa Kk OEeNCTBUIO, XOTS 3Ha4YeHne obpaTHOro Toka
nnm obpaTHOM MOLLHOCTU MOTYT ObITb APYTUMM.

3awmta OT obpaTHoOro Toka M OT obpaTHOM MOLLUHOCTM [OOoMmkHa obecneymBaTb
BO3MOXHOCTb NepeAayv MOLHOCTU, OTOaBaeMOW U3 Cy0BOW CeTU (Hanpumep, oT rpy30BbIX
nebenok).

8.2.5 3awmra oT MMHUManNbHOrO HaNPsSPKeHNA AoMKHa obecneynBaTb BO3MOXHOCTb
HaJEeXHOro MOAKIMIYEHUS TeHepaTopoB K WMHaM npu HanpsbkeHun 85 % wn Gonee
HOMWHANbHOMO M WCKIIOYUTb BO3MOXHOCTb MOAKMOYEHUSs TeHepaTopoB K LIMHaM npwu
HanpsbkeHnn meHee 35 % HOMMHAmNbLHOrO, a Takke OTKMYaTb reHepaTopbl NPU CHKEHUN
HanpshkeHUsa Ha nx 3axkmmax B npegenax ot 70 4o 35 % HOMUHaANbLHOrO.

3awmTa OT MMHUMAanbHOMo HaNPsHXeHNs AOoMKHa 4eNCTBOBaTb C BblAEPXKKOM BpEMEHUN Ha
OTKIMOYEHNE reHepaTopoB OT LUMH NPU CHWXKEHUW HaNpsKeHUa U OOIbkHa AencTeoBaTb 6e3
BblAEPXKN BpeMeHM Mpu MOMbITKE MOLKIOYEHUA K LUMHaAM reHepatopa [0 AOCTMXKEHUS
yKa3aHHOro BbllEe MUHUMAanbHOrO HanpPsPKeHus!.

8.2.6 IOna reHepatopoB MowHocTteto 1000 kB-A n ©Oonee pekoMeHayeTcs
yCTaHaBnMBaTb 3alUMTy OT BHYTPEHHUX MOBPEXAEHWA U 3alimMTy TOKONpoBOoAa MexXay
reHepaTopoM W ero LWMTOM C BblkNntodatenem. Ecnv reHepatop u ero WuT yCcTaHOBMEHbI B
pasHbIX NOMELLEHWSAX, Takas 3awmTa obasarenbHa.

8.2.7 Ecnu reHepaTop NOCTOSIHHOIO TOKa C MPUBOAOM OT TypOuHbI NpegHasHayeH
Ans napannensHon paboTbl, 4OMKHO ObITb NPEgYCMOTPEHO OTKITOYEHUE aBTOMAaTUYECKOro
BbIKMOYaTENs reHepaTtopa npu cpabaTtbiBaHUK aBTOMaTa 6e30nacHOCTU TYPOUHBI.

8.2.8 YcTaBkM No TOKY YCTPOWCTB 3alluMTbl C BbIAEPXKKOW BpeMEHU [OOSDKHbI
nogdbvpartbcs TakMm obpasom, 4YTOObl BO BCEX Ccriydyasx obecneymBanocb HagexHoe
OTKITIOMEHNE TOKA KOPOTKOrO 3aMblKaHUS MO UCTEYEHUN YCTAHOBMNEHHOW BbIOEPKKM BPEMEHMN.

8.2.9 B cuctemax BO30OyXOeHUS TreHepaTopoB [OOMycKaeTcs  MpUMEHEHMe
npeaoxpaHvTenen B Ka4ecTBe YCTPOMCTB 3aLlMTbl MONYNPOBOAHNKOBbLIX 3N1IEMEHTOB.
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8.3 3ALLUUTA INEKTPUYECKUX OBUTATENEN

8.3.1 Ha duagepax, oTxogdwmx OT pacnpefeniTenbHbiX LWUTOB, MUTaloLWwmX
anekTpudeckne gsuratenM MowHocTbio Bbiwe 0,5 kBT, JOMKHbI yCTaHaBnMBaTbCA
YCTPOWCTBA 3alUnTbl OT TOKOB KOPOTKOIO 3aMblKaHUA W Meperpys3ok, a Takke YCTPOWCTBO
HyfeBOW 3alUMuTbl, ecnn He TpebyeTca NOBTOPHOrO aBTOMAaTMYECKOro Mycka anekTpu4eckoro
asuratens.

3almMTHbIe YCTPONCTBA NO Neperpy3ke 1 HyrneBon 3alumMTe OoMycKaeTcs yCcTaHaBnmMBaTb
B MYCKOBbIX YCTPONCTBAX 3NEKTPUYECKNX OBUraTenen.

8.3.2 YcTponcTea 3almThl OT NepPerpyskn anekTpoasuratenen ¢ NpoaomKUTENbHbIM
pexnmom paboTbl AOMMKHbI OTKIOYATL 3allMLLaeMbli NeKTpoaBUraTenb Npu neperpyske B
ananasoHe 105 — 125 % HomMMHanNbHOro Toka.

8.3.3 B uensx nuTaHWa anekTpuyeckux NpUBOAOB MOXKAPHbLIX HACOCOB HEe OOMMKHbI
NPUMEHATLCA  YCTPOWCTBA 3alMTbl OT neperpyskn, paboTalolwme Ha npuHUune
3NEKTPOTENSOBLIX UM TEMMNEPATYPHbIX pene.

YcTponcTBa 3awmTbl OT MNeperpyskn [OonyckaeTcd 3aMeHATb CBETOBOWM U 3BYKOBOW
curHanmsaumen.
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8.4 3ALLUUTA PYNEBbIX YCTPOUCTB

8.4.1 [na anekTpnyeckux asuratenen u cuctemM ynpasreHUs 3reKTPUYEecKoro unm
3NEeKTpornapaBnnyeckoro pyneBoro yCTPOMCTBa AOMMKHO ObITb NpeayCMOTPEHO YCTPOUCTBO
3aLNTbl TONBKO OT TOKOB KOPOTKOIO 3aMblKaHUS.

HomkHa ObITb YyCTaHOBMNEHa CBeTOBas M 3BYKOBas CUrHanusaumsi o neperpyske
asuratens n o6 obpbiee nobon 13 has pugepa, NUTaKOLLEro afnekTpoasuraTenb.

8.4.2 ABTOMaTUYECKNE BbIKITHOMaTENN, 3awuLaroLme anekTpoasuraTenu
NMOCTOSIHHOIO TOKa OT KOPOTKOrO 3aMblKaHUS, OOSDKHbI UMETb YCTaBKM Ha BbIKMoYeHne 6e3
BblAepXKn BpeMeHn npu Toke He meHee 300 % u He Gonee 400 % HOMMHANbLHOrO TOKa
3almuaemMoro  anekTpoasuratens, a anekTpogsuraTenu MepeMeHHoro Toka — Ha
BbIKNtOYeHNe 6e3 BblOepXKKN BpeMeHN npu Toke He MeHee 125 % Hanbonbluero nyckoBoro
TOKa 3aliuLiaemMoro anekrpoasuratens.

Ecnu B kauecTBe Takon 3almuTbl MPUMEHAIOTCA NPeAoXpaHuTenu, cnegyeT noabupartb
HOMWHAnNbHbIA TOK MMaBKOW BCTaBKM MpedoXpaHuTeNnen Ha ofHy CTyNeHb Bbllle, YeM 3TO
BblTEKAeT U3 3HaYEHUI NYCKOBbIX TOKOB 3N1EKTPUYECKOro ABuUraTens.

8.4.3 [na anekTpuyeckux gsuratenen NpuUBoOgoOB CPenCTB akTUBHOMO yrnpaBreHus
cygamu JormkHa ObiTb nNpedycMoTpeHa 3awuTta OT neperpy3km M OT TOKOB KOPOTKOrO
3aMblKaHuS.

YcTponcTBa 3alimTbl OT MEperpyskyM ykasaHHbIX anekTpogsuraTenen OOMKHbl UMETb
CBETOBYI0 W 3BYKOBYH CUrHanmMsaumio O Meperpyske W OTKN4YaTb 9dfekTpoaBuratenb B
AnanasoHe Harpysok, ykasaHHom B 8.3.2.

3awmTa OT TOKOB KOPOTKOrO 3aMblKaHWs JOIDKHA oTBeYaTb TpebosaHusm 8.4.2.

8.4.4 [nsa anekTpogsuratenen pynesbiX YCTPOUCTB C HENOCPEeACTBEHHbBIM NPUBOAOM
AonycKaeTcss NpUMEHeHMe 3aluuTbl OT Mneperpysku, Npu CTOAHKE JrnekTpoaBuraTensd nopg
TokoM 6ornee 60 ¢, ¢ ycTaBKOW, 3KBMBANEHTHOW HE MEHee YeM OBYKPaTHOMY HOMUHAITbHOMY
TOKY 3aLlMLLaeMOoro anekTpoasuraTens.

Ecnn nuTaHue Takux anekTpoasuraTenen  OCyLlecTBNAeTCAa 4Yepe3 YacTOTHbIN
npeobpasoBarerib, NO3BONAOLLMIN OrPaHNYNTL TOK NPU NOMHOW Harpy3ke pyneBoro npMeoaa,
TO 3awmta OT neperpy3km He Tpebyetca. [lpu atom HeobxogMmo npenycMoTpeTb
CUrHanu3auui o neperpyske 4acTOTHOro npeobpasoBaTensa C YCTaBKOW, 3KBMBANEHTHOM
HanbonbLuemy ONYCTUMOMY TOKY NPW HOpMarbHbIX yCNoBuAX paboTkl pyneBoro npmMeoaa.
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8.5 3ALLIUTA TPAHCO®OPMATOPOB

8.5.1 Ha cdmaepax nutaHusa nepBuYHbIX 06MOTOK TpaHCHOPMaTOPOB AOMKHbI ObiTb
YCTaHOBMEHbl YCTPOUCTBA 3alMTbl OT KOPOTKOrO 3aMblkaHWA U neperpysku. Ecnu cdougep
nUTaHna nepBuYHON OBMOTKM TpaHcopmaTopa 3alMleH TONbKO OT TOKOB KOPOTKOMO
3aMblKaHus, puaep nNUTaHUs BTOPUYHOM OBMOTKM JOSMKEH BbITh 3alULLEH OT neperpysKku.

Ona TpaHcdopmaTopoB MowHOCTEO A0 6,3 kB-A pgonyckaetca 3awimta TOSMbKO
npeaoxpaHUTensaIMu.

[na nameputenbHbIX TPaHCHOPMATOPOB HaMpPsXXeHUst U TpaHCHOPMaTopoB MNUTaHUA
uenewn ynpaBneHus 3awmrta oT Neperpysok 1 curHanmsaumsa He TpebytoTes.

8.5.2 Ecnn TpaHcdopmaTopbl npegHasHayveHbl Ana  napannensHon paboThl,
Heo6XxoOMMO yCTaHaBnMBaTb BbIKIOYATENW, BbIKOYAKOWNE UX MEPBUYHYIO U BTOPUYHYIO
06MOTKN, HO He 065a3aTeNbHO O4HOBPEMEHHO.

Ecnn Takue TpaHcopmaTopbl Nony4aT NuTaHmMe OT pasnnyHbix cekumn MPLL, koTopble
B npouecce aKcnnyataumMm MoryT ObiTb pasbeduHeHbl, TO Heobxoaumo npenycMoTpeTb
ONOKMPOBKY, UCKIOYAIOLWLYI0 UX NaparnsenbHyto paboTy npu pasbegmHeHumn cekumi MPLL.

8.5.3 MepeknioveHne un3MepuUTenbHbIX TpaHCHOPMATOPOB TOKa [LOMKHO ObiTb
BbINOSIHEHO Takum 0B6pa3om, 4Tobbl UCKMOYanacbs BO3MOXHOCTb HAXOXOEHUSA UX BTOPUYHDbIX
0BMOTOK B Pa30MKHYTOM COCTOSHUM.
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8.6 SALLIUTA AKKYMYNATOPOB

8.6.1 [lna akkymynsiTopHbIX 6GaTapen, 3a ucknodeHnem 6aTapeit, npeaHasHaYeHHbIX
Ans nycka gBuratenent BHyTPeHHero cropaHusi, 4okHbl ObiTb NpeaycMOTpPeHbl YCTPOUCTBa
3aLMUTbl OT TOKOB KOPOTKOrO 3aMblKaHMSI.

8.6.2 Kaxgasi cuctema 3apagkn akkyMynsaTopoB AOSMKHA MMETb 3alUTy OT paspagKku
GaTapen BCrneacTBMe MOHMKEHUS UM UCYE3HOBEHMUSI HAMPSPKEHUSA Ha BbIXO4e 3apsiAHOro
yCTpOWCTBA.

8.6.3 [Ona akkymynatopHbix 6atapen, npegHasHa4YeHHbIX AN nycka gBuraTenen

BHYTPEHHEro CropaHunsi, pPEKOMeHAYeTCsl yCTaHaBNMBaTb pa3beQuMHUTENN B Havane uenm co
CTOPOHbI  AKKyMynaToOpoB, OTKMovatowme 6atapen ot notpebutenen (gonyckaetcs
yCTaHOBKa pa3beauHUTENs B O4HOM MNomtoce).
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8.7 3ALLMTA KOHTPOJIbHbIX JIAMI, BOJIbTMETPOB, KOHOEHCATOPOB
N KATYLLEK HAMPAXEHUA

8.7.1 KoHTponbHble Namnbl, a Takke N3MepuUTeNbHbIE U perncTpupyoLme npubopobi
OOMMKHbI UMETb 3alUTy OT KOPOTKOro 3aMblKaHWS UM YCTPOWCTBA, OrpaHuyMBatlolLine TOK
KOPOTKOro 3amblKaHWSI.

KoHTpOnbHbIE Namnbl MOryT HE MMETb COOCTBEHHOM 3alUMTbl OT KOPOTKOro 3amMblKaHUs
MM YCTPOWUCTB, OrpaHMYMBalOLLMX TOK KOPOTKOro 3aMblkaHWUd, €CSfiM BbINOSIHEHbI BCe
yKa3aHHble HMXe YCITOBUS:

A namnbl HAXo4ATCA B 06LLEM KOXyXe YCTPONCTBA;

.2 namnbl NoNyYalT NUTaHWE OT Lenen, HaXoOALWNXCa BHYTPU KOXyXa YCTPONCTBA;

3 3awmTa Lenm yCTponcTea paccymtaHa Ha TOK, He npeBbiarowmnn 25 A;

il noBpexageHne B Lenu namnbl He MOXeT Bbi3BaTb MNepepbiBa B paboTte
OTBETCTBEHHOro YCTPONCTBA. YCTPONCTBA 3aLMTbl OT KOPOTKOro 3aMblKaHWUS UK YCTPOMCTBA,
OrpaHMYMBaIOLLME TOK KOPOTKOrO 3aMblKaHUSl, OOJDKHbl HAaXOOMTbCS BO3MOXHO Onumke K
BblIBOJAM 3allMLLAEMOro YCTPOMCTBA CO CTOPOHbI MUTaHMS.

8.7.2 KoHaeHcaTopsbl 3alMThl OT paguMonoMex, yctaHaBnmBaemble B LIENsX MaBHbIX
N aBapuHbIX pacrnpenennTeribHbIX WNTOB, B LeNAX reHepaTopoB, a TakKe 3NeKTpUYecKmnx
YCTPOWCTB OTBETCTBEHHOrO Ha3Ha4YeHWUd, OOSMKHbI UMETb 3alUUTy OT TOKOB KOPOTKOro
3aMblKaHWS.

TpeboBaHUsA K 3aliMTe KOHAEHCATOPOB B CUCTEMAax pacnpefeneHns 3neKkTpUdecKomn
3HEpPrum Ha NOCTOAHHOM TOKEe yKasaHbl B 22.4.3.

8.7.3 KaTyLwwkn HanpshkeHnst annapaToB 1 YCTPOWUCTB yNpaBrieHns 1 3amTbl JOSMKHbI
UMeTb 3aLlMTy OT KOPOTKOrO 3amblKaHWsl, HO MOryT HEe MMeTb COOCTBEHHOWM 3alnUTbl, €Cnn
BbIMOSIHEHbI 00a yKa3aHHbIE HIKE YCIOBUS:

A KaTyLKMN YCTAHOBIIEHblI B OOLLEM KOXYXe YCTPOWCTBA, MMEKT OOLLYH0 3aluTy U
OTHOCATCA K cUCTeMe yrnpaBreHns OQHOro yCTPOUCTBA;

.2 KaTyLUKM NONyyarT NMTaHue oT Lienu yCTPOMCTBA, 3allmMTa KOTOPOro paccumMtaHa Ha
TOK He Bbonee 25 A.
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8.8 3ALLUTA CUNOBbIX NONYNPOBOAHMUKOBbLIX YCTPOMUCTB

8.8.1 Cunosble MNONYyNpPOBOOHUKOBbIE YCTPOWCTBA OOMKHbI WMETb 3aluTy OT
BHYTPEHHUX U BHELUHNX NepeHanpsiXeHnin.
8.8.2 Bbriokn nonynpoBOOHMKOBLIX 3fIEMEHTOB [AOSMKHbI OblTb  3aWMWEHbl  OT

KOPOTKOrO 3aMblkaHus. 3aluta AMoO0B M NONynpOBOAHUKOB AOMMKHa ObiTb OoTAeneHa oT
3aLMUTHOW LENn HarpysKku.

8.8.3 Ecnn npegycmMoTpeH TONMbKO OAMH MOTpebuTenb, AonyckaeTtcd, 4Tobbl
Harpyska u 6510kM 4MOA0B M NOMYNPOBOAHNKOB MMENN OOHY OOLLYIO 3aLUuTy.
8.8.4 [ononHuTtenbHble TpeboBaHMA K 3awuTe NonynpoBOAHMKOBBLIX WHBEPTOPOB

anekTponpueoaa, nony4valolero 3reKkTPO3HEpPrnio OT  pacnpenernurenbHbiX  YCTPOUCTB
NOCTOSAHHOIO TOKa ykasaHbl B 22.4.3.2.
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8.9 YCTPOUCTBA 3ALLMUTHOIO OTKIIOYEHUSA (Y30)

8.9.1 [ns 3aWwmnTbl NnepcoHana OT MNOpPaXeHUs1 SMEKTPUYECKMM TOKOM M 3alluTbl
OTAEeNbHbIX BUAOB aneKkTpudeckoro obopyaoBaHna oT ogHOMda3sHbIX 3aMblkaHUA Ha KOpryc
OOJDKHbI NPUMEHSTLCS YCTPONCTBA 3aLLMTHOMO OTKITOYEHMS.

8.9.2 YCcTponcTBa 3alUMTHOrO OTKIIOYEHUA AOSMKHbI YCTaHaBnmMBaTbCA B LEnsX
NUTaHUSA PO3eTOK, NpeAHa3HaYeHHbIX AN NUTaHUA NepPeHOCHOro 06opyaoBaHUA U B Lensax
NMUTaAHUSA KalTHbLIX PO3ETOK, a TakKe PO3ETOK B OOLLECTBEHHBLIX U WHbIX MOMELLEHUSX C
HanpshkeHnem Bblwe 6e3onacHoro (50 B).

8.9.3 YcTponcTea 3aWwMTHOrO OTKIIOYEHMSA OOIMDKHbI MMETh YCTaBku cpabaTtbiBaHMA
Nno TOKY HyneBoKn nocnegosatensHOCTU B Npegenax 10 — 30 mA.
8.9.4 [na snekTpnyeckoro obopyaoBaHNs OTBETCTBEHHOIO Ha3HA4YeHWs1 YCTaHOBKa

yCTpOVICTB 3aLLUNTHOIrO OTKIKYEeHNA He OOoNYyCKaeTCA.
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9 ABAPUUHBIE 3NEKTPUYECKUE YCTAHOBKMU

9.1 OBLWME NMOJNOXEHWUA

9.1.1 Ha kaxgom camMoxogHOM cyaHe AOfmKeH OblTb YCTaHOBMEH aBTOHOMHbIV
ABaPUNHbBIN UCTOYHMK 3NIEKTPUYECKON 3HEpPrmn. Takom MCTOYHUK He TpebyeTcs Ha cydax, Ha
KOTOPbIX OCHOBHbIMW WCTOYHMKAMW SMEKTPUYECKON JHEPrun SBNSAOTCH akKyMyNSTOPHble
GaTapew, npu yCnoBmK, 4To, NO KpaNHeEN Mepe, OAHa N3 YCTaHOBNEHHbIX GaTapern No eMKoCTH
N pacnonoXeHuto oTBeyaeT TpeboBaHMAM, NPeaAbABNAEMbIM K aBapUNHOMY UCTOYHUKY.

9.1.2 B kayecTBe aBapUMHOrO MCTOYHMKA MOXET MPUMEHSTBCA FeHepaTop Wnu
akKymynaTopHasi 6aTapes.
9.1.3 MOLHOCTb aBapUMHOrO UCTOYHMKA AOIMKHA OblTb AOCTATOYMHOM ANS NMUTaHUS

BCeX noTpebutenen, ogHoBpemeHHasd paboTa KoTopbix Tpebyetca ana 6GesonacHocTu
nnaBaHua B Cnyyae aBapun. Ha cygax, raoe anekTpuyeckas 3Heprusi Heobxoguma ans
noaaepXaHus OBWXKEHMS, MOLLHOCTb aBapUMHOIO MUCTOYHMKA JNEKTPUYECKON JHeprum
AOMKHA ObiTb AOCTATOYHOM AJ11 BOCCTAHOBIEHUS OBWXEHWUSI CyAHA (COBMECTHO C APYruMMm
MexaHu3Mamu, ecnm 3To npegycmartpuaeTcs) B TevyeHne 30 MuH nocne o6ecToumBaHus.

9.1.4 [omkHa ObITb NpegycMOTpeHa BO3MOXHOCTb MPOBEPKM B LEWCTBUN BCEWN
aBapuUNHON YCTaHOBKM BMECTE CO CpefCcTBamMu aBTOMaTUYECKOro nycka ausenb-reHepaTopa.
9.1.5 B ueHTpanbHOM MNOCTYy ynpaBrieHna Wnu Ha rnaBHOM pacnpenenuTenbsHOM

lMTe [OIPKEeH YyCTaHaBNMBATbCA YyKasaTenb, [AEWCTBYOLWMIA MNpu  paspsigke  nobon
aKKyMynaTopHou 6aTapen, SBNSALWENCA aBapUAHBbIM MCTOYHUKOM.

9.1.6 ABapunHble WNCTOYHMKM IIIEKTPUYECKOW ISHEPrMmM [OOSKHbI UMETb 3aluuTy
TONMbKO OT KOPOTKUX 3aMblkaHui. Ecnn aBapuiiHbIM WCTOYHUKOM SIBNSAETCS reHepartop, B
LEeHTpanbHOM NOCTY YrNpaBneHnst v Ha rmaBHOM pacnpeaennTernibHOM LWKTe AoMmKHa ObiTb
npeaycMoTpeHa CBeTOBasi U 3ByKOBas CUrHanmM3aumns o neperpyske reHepartopa.
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9.2 MNOMELLEHUA ABAPUAHbBIX NCTOYHUKOB NIEKTPUYECKON 3HEPTUU

9.2.1 MomelleHns aBapUHbIX WCTOYHWKOB  3MEKTPUYECKOW 3HEeprum u  UX
TpaHCOPMATOpPOB (€CnM  MMEKOTCS), aBapUMHbLIX MNEPEXOAHbIX MWCTOYHWKOB 3JHEPruu,
aBapUNHOIO pacnpeaenuTenbHOro Wuta W pacnpegenuTenbHOro  Wwuta aBapUMHOIO
OCBELLEHMSA OOIMKHbI BbITb pacnorfioXeHbl Bbille CaMOV BEPXHEW HenpepbiBHOW nanybbl, B
KOpMy OT TapaHHOM Nepebopkn M BbiTb NErKOAOCTYMHLIMU C OTKPbLITOM Nanyobl. YKa3aHHble
NOMELLEHMSA Ha cydaX, Ha KOTopble pacnpocTpaHstoTcs TpeboBaHusa vyactn V «[leneHne Ha
OTCEKM», OOIMKHbI Takke pacnonaraTbCs, Kak MMHUMYM, Ha 300 MM Bbllle CaMOW BbICOKOM
(aBapuiiHO) BaTEPNUHUN.

9.2.2 Pa3smelleHMe aBapUMHbIX WCTOYMHUKOB 3JNEKTPUYECKOW 3JHEeprun, a Ttakke
npuHagnexawmx um TpaHCcOPMaTOpPOB, €CMM TaKOBble MPUMEHSIOTCS, MNEPEXOOHbIX
WCTOYHUKOB  3NEKTPUYECKOM 3HEprun, aBapuUHOrO pacrnpedenuTenbHoro  wuta U
pacnpeaenuTensHOro LWnUTa aBapunHOro OCBELLEHUS OTHOCUTENBbHO OCHOBHbLIX UCTOYHUKOB
3NEKTPUYECKON SHEPIMM N UX TpaHCOopmMaTopoB W [MABHOIO pacrnpeaenMTenbHoro wmrta
OOIDKHO BbITh Takoe, YTOObI NoXap UK Apyras aBapusi B MOMELLLEHNN OCHOBHOMO MCTOYHMKA
3NEeKTPUYECKON 3Hepruu, npuHaanexawmx TpaHcopMaTopoB, rmaBHOro
pacrnpegenuTtenbHoro wMTta, a Takke B Jl0OOM MalMHHOM MOMELLEHUN Kateropum A, He
Bbl3BaNM MOMEX B MWUTAHWW, yNpaBNEHUN W pacnpeperieHnn 3MeKTPUYECKOM 3SHeprum oT
aBapUNHOIO UCTOYHMKA.

9.2.3 MNomelLeHus aBapUNHbIX NCTOYHUNKOB 3EKTPUYECKON 3Heprum,
npuHagnexawmx K HUM TpaHCOPMATOPOB, MEPEXOOHBLIX WCTOYHUKOB SNEKTPUYECKON
3HEeprumn, aBapuMmnHOro pacnpeaennTenbHOro WuTa u pacnpeaenuTenbHOro WmTa aBapumnHoro
OCBELLEHUSI MO Mepe BO3MOXHOCTM He AOMMKHbI OblTb CMEXHBIMU C MaLLUMHHO-KOTENbHbLIMN
NOMELLEHMAMN W C MNOMELLEHNAMM OCHOBHOIO WCTOYHMKA 3ITIEKTPUYECKON SHEPIuW,
npuHagnexawmx K Hemy TpaHcopmaTopoB U MMaBHOIO pacnpedenMTeNbHOro WuTta.

B cnyyae cMexXHOro nx pacnonoxeHusa pasgenstowme nx nanyool n nepebopkm 4OMmKHbI
ObITb BbINOMHEHbI B COOTBETCTBUN C TpeboBaHnsamn yactu VI «poTuBonoxapHas 3alumra,
OTHOCSALLMMUNCS K MOCTaM YrpaBfeHusl.

9.2.4 ABapuiiHbIA pacnpegenuTenbHbIn WUT A0MKEH ObiTb YCTAaHOBNEH BO3MOXHO
Onvxe K aBapunHOMY UCTOYHUKY SNEKTPUYECKON IHEPTUN.
9.2.5 Ecnu aBapuiiHbIM NCTOYHMKOM 3FIEKTPUYECKON SHEPIUKN ABNAETCS reHepartop,

aBapUNHbIA pacnpeaennTenbHbiA WWUT OODKEH YCTaHaBNMBATbCA B OQHOM MOMELLEHUN C
reHepaTopoM, 3a WUCKIOYEHMEM TOro cnyyasd, Korga Takoe pasmelleHue oTpuuaTternbHO
AencTByeT Ha paboTy pacnpeaenuTenbHOro wuTta.

B aTOoM e nomMeweHun [OIMKHblI Takke HaxoOuTbCs BCE MYCKOBble W 3apsigHble
YCTPOMCTBA, a TaKkKe CTapTepHble aKKymynaTtopHble ©Oatapeu And nycka aBapUAHOIO
arperara, ¢ y4etom TpeboBaHuin 13.2.

9.2.6 lNomelleHne aBapuUMHOro Au3enb-reHepaTopa LO/MKHO UMETb OTOrMfeHue,
obecneumBalllee TemnepaTypy B MOMELLEHUN, OOCTATOYHYH Ana 6e30TKasHoro nycka
aBapuMHOro arperarta, M BeHTUNAUMio B cooTBeTcTBMM ¢ 12.5.3 yactn VIII «Cuctembl 1
TpybonpoBoabl».

9.2.7 Ecnu aBapunHbIM  MCTOYHWKOM  3fIEKTPUYECKOMW  SHEPrUM  SBRSETCS
aKKyMmynaTopHaa OaTtapesi, TO OHa W aBapuUWHbIA pacnpegenuTenibHblid  LWAT  OOSTKHbI
yCTaHaBNMBaTbCA B OTAENbHbLIX MOMELLEHNSAX.

TpeboBaHUA K akKyMynAaTOPHbIM NOMELLEHAM NpuBeaeHbl B 13.2.
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9.3 ABAPUMHbIE UICTOYHUKU SNEKTPUYECKOWU SHEPT MU HA TPY30BbIX CYOAX

9.3.1 ABapuiHblie UCTOYHWKM Ha rPy30BbIX Cyaax AOMMKHbI obecneynBatb NUTaHue
cneaylowmx notpebutenen:

A aBapUMNHOro OCBELLLEHUS:

BCEX KOPUOOPOB, TPanoB U BbIXOAOB U3 CMyXebOHbIX NOMeLleHn, a Takke B kabuHax
naccaXupckux NMQToB 1 UX LLaxTax;

MaLUMHHbIX NOMELLIEHMI, MOMELLEHNI reHepaToOpPHbIX arperaTos;

BCEX MOCTOB yNpaBrieHns, a Takke rnaBHOro n aBapumnHOro pacnpegenuTerbHbIX WUTOB;

NOMeLLIEHNIA aBapUNHOro AN3erb-reHeparopa;

pynesown pybku;

LUTYPMaHCKOM pyobkn n pagnopyoku;

MEeCT XpaHeHWsi aBapunHOro NMyLLECTBA, MOXapHOro MHBEHTAaPS, CHaPSPKEHUS NOXapHbIX
N YCTaAHOBKUM PYYHbIX NOXapHbIX U3BeLlaTenen;

noMeLLeHns pyneBoro NpuBoAa;

y NOXapHOro M CMPUHKINEPHOro HacoCOB, aBapUMHOrO OCYLUMTENbHOrO Hacoca M MecT
YCTaHOBKM MYCKOBbIX YCTPOUCTB 3TUX MEXaHWU3MOB;

NOMeLLEHMS FPY30BbIX HACOCOB;

aHrapoB U NOCaA04YHbIX MECT 41151 BEpPTONETOB;

nomMeLLeHNs rmpokomnaca;

MEANLUNHCKNX MOMELLEHWI;

.2 CUrHanbHO-OTANYUTESbHbLIX (hoHapen, poHapen curHana «He mory ynpaensteca»
n ppyrmx oHapen, Tpebyembix 4acTtbio |l «CurHanbHble cpegctBa» [lpaBun no
o6opyaoBaHM0 MOPCKUX CyA0B;

.3 CcpencTB BHYTPEHHEW CBA3U U OMNOBELLIEHUS, a TaKkKe aBparibHOW CUrHanu3auum;

4 paguo- M HaBurauumoHHoro obopyaoBaHUS B COOTBETCTBUMM C TpeboBaHUAMMU
vyacten IV «PagnoobopygosaHne» u V «HaBuraumoHHoe obGopygoBaHue» [lpaBun no
o6opyanoBaHN0 MOPCKUX CYAOB, €CN aBapUMHBIM MCTOYHUKOM SHEpPrun siBnsieTca ausenb-
reHeparTop;

.5 cuctembl curHanuaaumm obHapyXeHusa noxapa;

.6 namn OHEBHOW CUrHanu3auuu, 3BYKOBbIX CUrHasnbHbIX CPEACTB (CBMCTKOB, FOHIOB
n Op.), BbI3bIBHOM PYYHOW CUrHanmM3auumn u ocTanbHbIX BUOOB curHanusauun, Tpebyembix B
aBapUHbIX COCTOSHUAX;

v MEXaHN3MOB W YCTPOWCTB, YykasaHHbix B 3.2.1.2, 3.4.7, 3.7.3.2.1 vactu VI
«[lpoTmnBonoxapHas 3awuTay;

.8  aneKkTpuyeckux NpMBOOOB BOAOHENPOHMLAEMbIX OBEPEN C UX yKasaTensamu wu
npeaynpeanTensHON curHanuaaumen;

.9 anekTpudeckue NpmBOAblI YCTPONCTB, yAepKUBatoLLme NpoTUBONOXapHbLIE ABEPU;

.10 aneKkTpuyeckuin nNpuvBOL CMYCKOBOIO YCTPOMCTBA CnacaTerbHbIX  LUMIOMOK,
ykaszaHHoro B 6.20.4.7 yactu Il «CnacatenbHble cpenctsa» [lpasBun no obopynosaHuto
MOPCKMX CYO0B;

.11 ppyrux cuctem, pabota koTopbix Byaet npusHaHa Pernctpom Heobxoanmown ans
obecneyveHnsa 6e30MacHOCTU CyAHa U HAaXOOALWMNXCA Ha HEM MOAEN.

ABapuiiHble WUCTOYHUKM Ha Ccydax HEOrpaHMYEeHHOro U OrpaHUYEHHOro panoHa
nnaeaHma R1 sanoson Bmectumoct 300 n 6onee gomkHbl obecneymBaTtb NUTaHWE Bbllle
nepeyncrieHHblx notpebutenen B TeyeHne 18 u.

MoTtpebutenn, ykazaHHble B 9.3.1.3 — 9.3.1.6, MOryT nuTatbCcs OT COBCTBEHHbIX BaTapen,
pacnonoXeHHbIX corracHo TpeboBaHMsaM 9.2, eMKOCTbIO, AOCTATOYHOM AN NUTaHUSA 3TUX
notpeburenen B TedeHve 18 u.

Ona cynos Banoson BmectumocTbto 300 1 6onee orpaHUYeHHbIX ParoHOB NnaBaHus R2,
R2-RSN, R2-RSN(4,5), R3-RSN u R3 tpebyemoe Bpems 18 4 MoXeT ObITb cokpalLeHo Ao 12 u.
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[ns cynoB BanoBown BMECTMMOCTbIO MeHee 300 ansd HeOrpaHMYEHHOro panoHa naBaHus 1
OrpaHN4YeHHOro panoHa nnasaHmsa R1 BMecTo 18 4 MOXeT ObITb YCTAaHOBNEH Nepros BPEMEHN 6 Y,
a ansi cygoB orpaHuyeHHbIX panoHoB nnaBaHns R2, R2-RSN, R2-RSN(4,5), R3-RSN 1 R3 — 3 u.

9.3.2 ABapPUIHbIA UCTOYHUK SNIEKTPUYECKON SHEPIMM JOIMKEH 06ecneynTb NUTaHne B
TeyeHve 3 4 aBapuMHOro ocBelleHus MecT cbopa u nocagkn B cnacaTernbHble cpeacTsa Ha
nany6e n 3a 6optom cornacHo 2.3.4 n 2.7.7 vyactu |l «CnacateneHble cpeacTtea» [pasun no
000pyaoBaHNIO MOPCKMX CYO0B.

9.3.3 ABapUIHBIA UCTOYHMK SMEKTPUYECKON SHEPIrMM OOIMKEH obecneynTb nuTaHme
pyneBoro yctponctaa cornacHo 5.5.6.

9.34 Ecnn aBapurHbIM UCTOYHNKOM 3IIEKTPUYECKON IHEPTNN SABMSIETCS reHepaTop,
OH JOJKEH:

.1  npuBOAMTLCS B OEWCTBME ABUraTenemM BHYTPEHHEro cropaHus (cMm. 2.2.5 yactu IX
«MexaHun3MbI»);

.2 3anyckatbCs aBTOMaTM4eCKuM MpU UCYE3HOBEHWUU HanpsXXeHuUst B OCHOBHOW CeTu
KOHTponupyemoro Ha wwuHax APL, a Takke aBTOMaTUYECKM BKIOYMATbCA Ha LIWUHbI
aBapuMHOro pacnpegenurenbHoro wuta, a Tpebyemble B 9.3.1 noTpebutenu AOMKHbI
aBTOMAaTMYECKM noryyaTb NUTaHMe OT aBapwumHOro reHepatopa. Obuee Bpems nycka wu
npuema Harpyskm reHepaTtopoM He OOMKHO npesbiwaTh 45 C;

.3 ecnu aBTOMaTU4EeCKOE BKMOYEHMEe aBapUMHOro arperata cornacHo 9.3.4.2 He
obecneynBaeTca B TeveHne 45 ¢, aomkeH ObiTb NpegyCMOTPEH aBapUMHbIA NEPEeXOLHbIN
NCTOYHUK 3NEKTPUYECKON SHEPIUU, BKITHOYAIOLWMINCA HEMEOTEHHO Npu 06ecTouMBaHUN.

9.35 Ecnu aBapurHbIM  MCTOYHWKOM  3fIEKTPUYECKOW  QHEPrUM  SIBRSETCS
akKymynaTopHas 6aTapesi, OHa A0SKHa:

.1 pabotatb 6e3 noa3apsaku Npu COXpaHEHUN U3MEHEHU HAMPSKEHUsT Ha 3aXknmax
B npegenax 12 % HOMUHaNbLHOro HanpsKeHWs1 B Te4eHMe NOMHOro nepuoga paspsagkv, npm
3TOM W3MEHEHWE HanpshKeHWUs Ha 3aXMMax akKymynsiTopHowu GaTtapen, NogKMHYEeHHOW K
3NEKTPOHHOMY npeobpas3oBaTento HanpsbKeHus, onpegenseTca AonyCTUMbIM U3MEHEHMEM
HanpsPKeHnsa Ha 3axxumax npeobpasoBartens;

.2 aBTOMAaTMYeCKM BKMOYATbCA Ha LWWHbI aBapuMHOrO pacnpedenuTenibHoro LuTa
Npwu NCYE3HOBEHMM HANPSXKEHNSA B OCHOBHOW CETU U, NO KparHen mepe, NnuTaTb NoTpeduTtenu,
yKkasaHHble B 9.3.7, B TeyeHue BpeMeHu cornacHo 9.3.1, 3a MCKINIOYEHMEM 3NEeKTPUYECKMX
NpvBOOOB BOAOHEMPOHULAEMbIX [ABEpen C UX yKasatensamu wu npegynpeamntenbHon
CUrHanusauuen, KotTopble MOryT nosny4yatb nutaHne B TedeHne 30 MuH.

9.3.6 B kayecTBe aBapuMHOIO NEPExXoHOro UCTOYHMKA ISIEKTPUYECKON SHEPrunu,
Tpebyemoro B 9.3.4.3, cnegyeT NPUMEHATb akKyMymnsaTOpHyto 6artapeto, KoTopas AOmKHa
paboTtaTb 6€3 noasapsakv, NPy COXpaHEHUUM U3MEHEHUN HanpsbkeHus B npegenax 12 %
HOMMWHAarbHOrO B TEYEHME NOSTHOro nepuoaa paspsaki. MIsmeHeHne HanpsbkeHus Ha 3axXnmax
aKKyMynaTopHou 6aTapeun, NOOKNIOYEHHOW K 3NeKTPOHHOMY npeobpasoBaTento HanpsXXeHus,
onpegensaeTca OONYCTUMbIM M3MEHEHMEM HanpshKeHUA Ha 3axumax npeobpasoBatens,
KOTOpble HE AOMKHbI NPEBbILIAaTh 3HAYEHUN, YKka3aHHbIX B 2.1.3.1.

9.3.7 EmMkocTe Oartapeun, sIBASIOWENCS MEPEXOOHBbIM MCTOYHMKOM 3ITEKTPUYECKOMN
9Heprumn, gomkHa ObiTb AocTaToyHoW Ana obecneveHus B TeyeHne 30 MUH NUTaHMA
cnegyowmx notpebutenen:

.1 ocBeweHnss 1 HeOBXOOMMbIX CUrHarbHO-OTNIMYUTENBHBLIX dhoHapen cornacHo 9.3.1.1
9.3.1.21n9.3.2;

.2 BCexX cpeacTB BHYTPEHHEN CBSA3M U OMoBeLleHUs, HeobxoOuMbIX B aBapUMHbIX
YCNOBUSX;

.3 cucCTeMbl aBparnbHOW CuUrHanu3auum, curHanusauum obHapyXeHus noxapa Wu
curHanu3auum npegynpexaeHns o nycke CMCTeMbl 0GbEMHOrO NOXapoTyLLEHUS;

4 namn QHEBHOW CUrHanu3auuu, 3BYKOBbIX CUIHambHbIX CPEeACTB (CBUCTKW, TOHMM

nap.);
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.5 KOMaHOHOro TPaAHCASAUMOHHOIO YCTPOWCTBA B COOTBETCTBUM C MOPSOKOBbIM
Homepom 11 Tabn. 2.3.4 4vactn IV «PagnoobopynoBaHue» [MpaBun no obopyaoBaHuto
MOPCKMX CyO0B;

.6 YCTPOWCTB 3aKpbITUSi BOOOHENPOHULAEMbIX ABEePeN, CUrHaNn3aLumm ux nonoxeHns
N NpeaynpexaeHns nx 3akpbiTus;

.7  Cy#oBOM CWUCTEMbl OXpaHHOro onoselieHus, Tpebyemonm yactbto IV
«PagnoobopynoBaHuey, a Takke annapatypbl AVIC n o6opyaoBaHnst CUCTEMbI ONO3HaBaHUS
CY[O0B U CrEXeHUs 3a HUMK Ha AanbHeM paccTosHuK, Tpebyemblx YacTblo V «HasuraunmoHHoe
o6opynoBaHue» Npasun no o6opyaoBaHMIO MOPCKNX CYAOB.

MoTtpebutenun, nepevncnexHble B 9.3.7.2 — 9.3.7.7, MOryT He NUTaTbCS OT NEPEXOAHOro
NCTOYHMKA, €CNN OHU UMEIOT COBCTBEHHbIE akKyMyrnaTopHble 6aTapeun, obecnednsatoLme mux
nuTaHue B TedeHne TpebyemMoro BpeMeHu.

9.3.8 Ona cyoos knaccos OAT 2 u1 OAT 3 B COOTBETCTBUM C Knaccudpukaumen,
npuBedeHHon B 7.3.2 yactm VI «[lpoTuBonoxapHasa 3awuTa», He3aBMCUMMO OT panoHa
nnaBaHUA U BMECTUMOCTU CyAHA, aBapUMHbLIN UCTOYHMK SNEKTPUYECKON IHEeprun OOSMKeH
obecneunTtb NUTaHne B TedeHne 36 4 noTpebutenen, nepedncnenHbix B 7.3.6 n 7.3.8 yactu VI
«lMpotnBonoxapHas 3awuTta» 1 9.3.1 HacTosLWEN YacTu.
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9.4 PACNPEOENEHUE ANEKTPUYECKOWU SHEPIMN OT ABAPUNHbBIX NCTOYHUKOB

9.4.1 B HOPMarbHbIX 3KcnnyaTaumoHHbIX YyCroBUAX aBapUNHbLIN
pacnpegenuTenbHbIv LWNAT JOIMKEH NNTATbCA OT FMaBHOro pacnpenenutensHoro wuta. dugep
NUTaHNA OOMKEH UMEeTb 3alMTHble YCTPOWCTBA OT Meperpy3kM U KOPOTKOro 3amblKaHWs,
YCTaHOBINEHHbIE Ha rMaBHOM pacrnpeenuTenbHOM WuTe.

Ha aBapunHOM pacnpegenuTensHoOM LWuMTe cnegyeT npefycMoTpeTb BbIKMoYaTenb,
KOTOpbIA OOIDKEH aBTOMAaTUYECKU OTKIYaTLCA NPU MCYE3HOBEHUN HaNPSXeHUs Ha LUnMHaxX
rraBHOro pacnpegennTensHoro LWwmra.

Ecnn npegycmatpuBaeTcs nuTaHvMe rNaBHOMO  pacrnpefernurenibHoro wurta ot
aBapuMHOro, aBTOMAaTMYECKUWA BbIKNIOYaTENb Ha aBapuMHOM pacnpefenuTensHoOM LwuTe
OOImKeH OblTb 0bopygoBaH, MO KpamHeW Mepe, 3alMTHbIMW YCTPOMCTBAMM OT KOPOTKOrO
3aMblKkaHus.

9.4.2 ABapuiHbIN reHepaTop B Nepuos CTOSHKM CyaHa B MOPTY MOXeT ObiTb
NCMomnb30BaH [Onsl MUTaHMS HeaBapuMHbIX noTpebutenen (cm. Takke 2.2.6 4dactn IX
«MexaHu3ambl»). [pn 3TOM JOMKHbI 6bITb BbINOMHEHbI CriefyoLume yCroBus:

npeaycMOTPEHO aBTOMAaTuM4ecKkoe OTKMIYEeHME HeaBapuMHbIX notpebutenen ot APLL
ANA npefoTBpalleHnss neperpyskn reHepatopa v obecneyvyeHus nuTaHus aBapUNHbBIX
notpebutenen;

noBpexaeHus Nbbix Lenen ynpaBneHus, 3alnTbl U CUrHanNM3aummn, npeaHasHayeHHbIX
Ans paboTbl aBapuMHOIO reHepaTtopa B Nepuog CTOsIHKM B MOPTY, HE AOMMKHbI BNUSTb Ha
paboToCNOCOBHOCTL OCHOBHbLIX U aBapUNHbBIX UICTOYHUKOB 3NEKTPUYECKON SHEPTUN;

npeayCcMOTpPeHbl YCTPOMCTBa ANs Bblibopa pexnmoB paboTbl aBapuUMHOIO reHepaTopa ¢
BO3MOXHOCTbIO ObICTPOro NePEeKOYEHNS Ha aBapUNHbBIN PEXUM,;

NpeayCMOTPEHO HanuumMe MHCTPYKUUM Ha BopTy cydHa O npuBeeHUn BCEX YCTPOMWCTB
ynpaBreHnsa (KnanaHoB, nepeknto4vatenem v T. MN.) B MNonoxeHue, obecneunsaroliee
He3aBMCMMYKO paboTy aBapuMMHOrO reHepatopa Ha Xo4y CyAdHa, a Takke cogepxaliew
nHpopmMaLmio 0 HeobxoaMMbIX 3anacax TOMNMMBa, O NOMOXEHUN MepeknYaTens pexmmMoB
paboTbl (eCNU OH NPeayCMOTPEH), O MONIOXKEHUN BEHTUNALMOHHBIX 3aKPbITUA U T.N.

9.4.3 YkasaHHble B 9.3.1 n 19.1.2 noTpebutenu OOIMKHbLI nosiyyaTtb nuUTaHue no
oTgensHbiM duaepam OT LWWH aBapuMHOro pacnpegenutenbHoro wura, obopygoBaHHOMo
COOTBETCTBYIOLLEN KOMMYTAUWOHHOW W 3allMTHOM annapatypon. [onyckaetca nuTaHue
yka3aHHbixB 9.3.1.2—9.3.1.6 1 19.1.2.1.2 — 19.1.2.1.6 noTpebuTenen c nynbTta ynpaBneHuns
CYAHOM, pacnonoXeHHOro B pyrneson pybke 1 nosiyyaroLero nutTaHne B COOTBeTCTBUM € 4.5.2.

9.4.4 Mpn HanMuMm nepexogHoro WUCTOYHMKA 3HEeprum nepedncnenHole B 9.3.7
1 19.1.2.7 noTpedbutenun JomkHbI NoNyvaTb NMTaHME Yepes cneunanbHbIv pacnpegenvTenbHbIn
LLWT, Ha donaepax KOTOPOro He AOMKHbI YCTaHABNMBATLCA BbIKITHOYATENMN.
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9.5 MYCKOBbIE YCTPOUCTBA ABAPUMAHbIX OU3ENb-TEHEPATOPOB

9.5.1 B kauyecTBe MyCKOBbIX YCTPOWCTB aBapurHbIX AU3EeNb-reHepaTtopoB MOryT
NPUMEHATLCS:

.1 anektpudeckoe CcTapTepHOE YCTPOMCTBO C COOGCTBEHHOW aKKyMyrnsiTOPHOM
Oartapeen 1 3apsagHbIM YCTPONCTBOM;

.2 cuCTeMa CXaTtoro Bo3gyxa ¢ COGCTBEHHbIM HE3aBMCUMbIM BO34YXOXPAHUTENEM;

.3 rngpaenuyeckasa cuctema nycka;

.4 py4Hble NycKoBble YCTPONCTBA:

NycKOBasi PyKosiTKa 45151 NpOBOpayYnBaHng ABuraTens BpyYHY, MHEPLMOHHOE NMYCKOBOE
YCTPOWCTBO, rmapaBiMyeckue akkyMynsaTopsbl, 3apsXXaemMble BpyYHYH0, MaTpOHbl C MOPOXOBbLIM
3apsaom.

9.5.2 Kaxablh aBapuUnHbIA Au3enb-reHepaTtop ¢ aBTOMaTUYeCKUM MyCKOM OOSTKeH
ObiITb 06OpyaoBaH NyCKOBbIM YCTPOMCTBOM OOOBPEHHOro Tuna C 3anacoM  3Hepruu,
OOCTaTOYHbIM, MO KpalHen wMepe, Ond Tpex nocregoBaTenbHbiX MNYCKOB. WCTOYHMK
HAKOMSIEHHOW 3HeprMm JormpkeH OblTb 3alumweH € Tem, YTOObl MCKMUUTE KpUTUYeckoe
UCTOLLlEHME €ero CUCTEMOW aBTOMATUYECKOro nycka, €Cnu He MpeaycMOTPeHO BTOpoe
He3aBUCMMOe CpeacTBoO Ans nycka. [JononHUTenbHO AOMKeH 6biTb NPeaycMOTPEH BTOPOW
WUCTOYHUK 3HEprnumn Ang npon3BoacTsa AOMNONHUTENbHbLIX TPEX NYCKOB B TedeHne 30 MyH, ecnu
He npegycMoTpeHo ahbhekTUBHOE pyYHOE MYCKOBOE YCTPOMUCTBO.

9.5.3 Ecnn aBTOMaTtu4eckuin nyck aBapumHOro Amsenb-reHepatopa He Tpebyetcs,
[OonyckaeTcsa py4HOM NYyCK OAHMM U3 NYCKOBbIX YCTPOMCTB, YKa3aHHbIX B 9.5.1.4.

Ecnun pyyHon nyck aBnaeTca npakTn4eckn HEBO3MOXHbLIM, MYCKOBbIE YCTPOMNCTBA JOSTKHbI
oTBeyaTb TpeboBaHusam 9.5.2.

9.5.4 MuTtaHne 3apsagHbIX YCTPOMCTB akKyMYNSTOPHbIX ©atapen M aneKTpUYeckKmx
NpvBOOOB MeEXaHW3MoB, oObecnedvvBaloMX MYCKOBblE CUCTEMbl CXaToro BO3gyxa Wnn
rmapaBnMyeckme  CUCTEMbl  3anycka  aBapuMHOrO  AuM3enb-reHepaTtopa,  OOSDKHO
OCYLLIECTBIIATLCS OT aBapUMHOrO pacnpenenMTenbHOro WwuTa no otaenbHbeIM ugepam.
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9.6 ABAPVIVIHO—I'IPEJJ,VI'IPEJJMTEJ'IbHAﬂ CUrHANMU3AUUA U SALLUTA NMPUBOLOHbIX
AOBUTATEJNIEN ABAPUMHbIX OU3ENb-TEHEPATOPOB

9.6.1 MpuBoaHbIE asurarenu aBapUNHbIX Av3enb-reHepaTopoB (AN
mMowHocTblo 220 kBT n Oonee gomkHbl ObiTb 060pPYy4OBaHbl 3aLMTHBIM YCTPOWCTBOM,
obecneymBaloLMM OCTaHOBKY ABUraTens Nnpu NpeBbILEHNN JOMYCTUMOM YaCcTOThl BPaLLEHWS.

9.6.2 B xogoBoMm pexume cygHa BCe 3alMTHble YCTPOWCTBA, OEWCTBYIOLME Ha
OCTaHOBKY MpuBOAHbLIX ABuratenen AL, Kpome 3awmTbl OT MNPEBbLIWEHUA [OMYCTUMOKN
4YacTOTbl BpaLleHusl, OO/MKHblI aBTOMaTuieckn OnokupoBatbes, ecnu ALl HaxoguTcs B
pexume [OUCTAHUMOHHOrO WM aBTOMATU4YeCKoro ynpaeneHus. [aHHoe TpeboBaHue
pacnpocTtpaHsaeTcs Ha Bce A[llT BHe 3aBUCUMOCTU OT MOLLHOCTU MUX NPUBOAHbLIX ABUraTenem.

9.6.3 B nononHeHue K OMCTaHUMOHHBLIM CpeacTBaM OTKIHOYEHUA nodadn Tonnvea
OOIKHbI OblTb MPeayCMOTPEHbl MECTHble CpeAcTBa aBapUMHOM OCTaHOBKM MPUBOAHLIX
nsuratenen Al

9.6.4 [na npmBoaHbix guratenen ALl gomkHa GbiTb NpeaycMoTpeHa aBapUNHO-
npegynpeanTenbHasl CUrHanuaaums npu:

yTeyke Tonnmea u3 TpybonpoBOAOB BbICOKOrO AaBNEHUS;

CHWXEHUN JABIEHMSI CMA304HOIo Macria HKe npeaenbHO 4oNyCTUMOro;

NPEeBbILEHNN MpPedenbHO  OONYCTUMOW  TemnepaTypbl OXMnaXkgallwlen BoObl WK
oxnaxgatoLiero Bosgyxa.

9.6.5 [na npuBoaHbIX ABuratenen mMouwHoctblo 220 kBT n 6onee pomkHa ObITb
OOMNOSTHUTENBbHO NPeayCMOTPEHA aBapUNHO-NpeaynpeauTenbHas CurHanmaaums npu:

NpeBbILEHNN NpegenibHO ONYCTUMOW TeMMNepaTypbl CMa304HOro Macna;

CHWKEHUWN JaBfieHns Uy noToka oxnaxgatrowen Boabl Hke npegerbHoO JoNyCTUMOro;

NPeBbILEHNN OOMYCTUMOM YacTOThl BPALLEHWS.

9.6.6 [na npyBoaHbIX ABUratenen MowwHoCTbio 6onee 2250 kBT vnn ¢ anameTpom
uunuHgpa 6onee 300 mm pgomkHa ObiTb AOMOMHUTENBHO MNPEAYCMOTPEHa aBapUIAHO-
npegynpeanTensHas curHanuaaums npu nNpeBblleHNN KOHLEHTpauun MacnsHoro TymaHa B
KapTepe.

9.6.7 Cuctema aBapumnHo-npeaynpeavTensHOM curHanmsaumm OoShkHa oTBeYaTb
TpeboBaHMsAM, U3MN0XKeHHbLIM B 2.4.1 yacTn XV «ABTOMatnsaums».

9.6.8 [orxHbl 6bITb NpegycMoTpeHbl 0606LLEeHHbIE (CTPyNNMPOBaHHbIE) aBapUNHO-
npeaynpeanTenbHble CUrHasnbl Ha XOA4OBOM MOCTUKE.

9.6.9 B 3aBuMCMMOCTM OT MOLWLHOCTM MNPMBOAHLIX ABUratenen [ormkHa ObiTb
npeaycMoTpeHa MecTHasa (pacnosiokeHHas B ogHoMm nomeldeHun ¢ AQlN), HesaBucumas ot
CUCTEM aBapUIHO-NpeaynpeauTenibHON CUrHanNu3auumn u 3awuTbl, MHAUKaUNSA NapameTpoB,
nepevncrneHHolx B 9.6.4 — 9.6.6.
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9.7 UICTOYHUKWN BECNEPEBOMHOIO NUTAHUA (MBN)

9.7.1 NcTouHukm 6ecnepebonHoro nutaHusa (UBM) B gononHeHne k TpeboBaHusM,
N3MNOXEHHbIM HWXe, AOMKHbI 0OTBeYaTb TpeboBaHmaM ctaHgapta MOK 62040 n npumeHnmbIM
TpeboBaHMAM HaUNOHarbHbIX CTaHO4APTOB.

9.7.2 MBI, oTBevatowme HacToALwmMM TpeboBaHUAM, MOTYT NPUMEHSATLCH B KA4eCcTBE
aBapUMHbIX UNN NEPEXOoAHbIX UCTOYHUKOB 3MEKTPUYECKON 3HEeprum, Tpebyemblix HacTosLwen
yacTbto [Mpasun.

9.7.3 Boibop TMna MBI gomkeH onpegensitbCa TpeboBaHusAMM K obecnedeHuto
3ANEKTPUYECKOro NUTaHUS NOAKITHYaeMOn HarpysKku.

9.7.4 MBI gomkHbl 6b1Tb 060pyAoBaHbl 6arinacom, KOTopbIi obecneynBaeT nuTaHne
Harpysku oT ceTu B Cryvae BbIxoA4a U3 CTPos MHBepTopa.

9.7.5 Ona kaxpgoro MBI pgomkHa 6GbITb NpegycMOTpeHa cBeToBasi U 3BYKOBasi
CUrHanuaauus:

.1 HencnpaBHOCTb NUTAHWSI CO CTOPOHbI HAarpy3Ku;

2 3aMblKaHWe Ha Kopnyc;

.3 cpabaTbiBaHMe YCTPOMCTBA 3alUMTbl akKyMynaTopHon 6aTapew;

4 akkymynatopHasa 6atapes paspsikaeTcs;

5  nuTaHue Harpy3km Yyepes bannac ans NocTositHHO nogkrtoueHHbix VBIT k ceTw.

9.7.6 TpeboBaHusa no pasmereHnto MBI gomkHbl 6bITb aHaNornyHbl TpeboBaHNsIM
Nno pasMeLLeHU0 aBapUMHOro UM NePexXoaHoOro NCTOYHNKOB 3NEKTPUYECKON HEPTUN.
9.7.7 MBI ¢ akkymynaTtopHbiMi GaTapesmMy 3akpbiTOro Tuna gonyckaeTcs

ycTaHaBnmeatb B JIOOOM MOMELLEHMM, KPOME KunblX, Mpu ycnosum obecneyeHus
O0CTaTOYHON BEHTUNALUN B MOMELLLEHNN.

9.7.8 MBI pomkeH noggepxmBaTb HOMWHANbHOE HanpsPKEHWE WM 4acToTy Ha
CTOPOHE Harpysku B Te4deHue BCEro BpeMeHWn, HeobXxoanmoro Ans NUTaHWs NOAKMHOYEHHbIX
notpeburenen.

9.7.9 MoluHocTb BbinpamuTens MBI gomkHa ObiTe 4OCTAaTOYHOWM ANs NoaAepKaHns
HOMWHANbHOIO HaMPSPKEHUS N YaCTOTbl HA Harpyske, Nocrie BOCCTAHOBMEHUS HaMNPSXKEHUS B
ceTm nuTaHmd, C OAHOBPEMEHHOW 3apsaOKoN akKyMynsaTopHOW Oartapen MakcumanbHO
BO3MOXHbIM 3aps4HbIM TOKOM.

9.7.10  Pexum yCKOpeHHOW 3apsakuM akkymynaTopHblx 6atapen MBI makcumansHO
BO3MOXHbIM 3apsiAHbIM TOKOM AOMKEH UMEeTb GrIOKMPOBKY C BEHTUNSAUMEN NOMELLEHWUS, B
KOTOPOM YCTaHOBIEHbl akkymynaTopHble 6aTapeu UBIT.
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10 AMNEKTPUYECKUE MALLUUHbI

10.1 OBLUME NMNONOXEHUA

10.1.1  MaTtepuanbl BanoB rpebHbIx ABUraTenen, reHepatopos 1 MydT, BCTPOEHHbIX B
BanonpoBofd, OOMKHblI 0TBeYaTb TpeboBaHuam 3.7 Yactu Xl «MaTtepuanbi».

10.1.2 T[eHepaTopbl NEPEMEHHOr0 TOKA BMECTE C CUCTeMaMuM aBTOMaTMYECKOro
perynupoBaHuUsl HanpsbkeHus AOMKHbl nogaepXmBaTb TOK He MeHee TpexKpaTHOro
HOMWHANbHOMO B Te4YeHMe 2 C B YCTAHOBUBLLEMCS PEXMME KOPOTKOrO 3aMblKaHUS.

10.1.3  [eHepaTopbl rPEBOHBIX INEKTPUIECKNX YCTAHOBOK U rpebHbIe SneKTpuyeckue
aBuratenu, a B 060CHOBaHHbIX Cry4asx M Apyrve MawwuHbl OOMKHbI MMEeTb oborpeB Ans
nogaepXaHnsa temnepaTypbl No KpanHen Mmepe Ha 3° Bbille TemnepaTypbl OKpyXatoLiero
BO3ayXxa.

10.1.4  BanoreHepaTopbl, BMOHTUPOBaHHbIE B BarilonpoOBOA FMaBHOM MeXaHU4YeCcKon
YCTaAHOBKW, [OOFKHbl WMMETb pasbeMHble CTaTopbl U NOALUUMHUKOBLIE LMTbI, €Cnu
pacronoXxeHwe Barna UcKniovYaeT BO3MOXHOCTb CMELLIEHWs CTaTopa B HanpasreHuy Bana ot
potopa. Takme BanoreHepaTopbl AOMMKHbl MMETb BO3AYLIHbLIM 3a30p, WCKIIOYaloLWwni
MexaHu4eckoe KacaHue poTopa W cTaTopa npu Hambonee HebNaronpuUSTHbIX YCIOBUSIX
aKkcnnyataumn.

10.1.5 PoTopbl 1 SKOps1 9NeKTPUYECKUX MalUMH NEPEMEHHOro N NOCTOAHHOIO TOKa
OOJKHbI BblAEpXKMBaTb B TedeHne 2 MUH 6e3 NOoBpeXaeHUs MU OocTaTouHbIX Aedhopmaumi
CNeayoLLYO MOBLILEHHYIO YacTOTy BpaLleHns:

.1 reHepaTopbl, Bpalwawwmeca npeobpasoBaTenn, anekTpuyeckne MydTbl u
TopMo3a — 120 % HOMMHaNbHOW 4acTOTbl BpaweHusd, no KpanHen mepe Ha 3 % Bblwe
HanbonbLUen YacToTbl BpaLLEHUS, BOSHUKAIOLLEN MPU NEPEXOAHOM NPOLIECCE;

2 aNeKTpudeckne OBuratenn c nocnegoeatenibHbiM BO30OyxaeHnem — 120 %
HanbonbLlen AONYCTMMOWN YacTOoThl BPaLLLEHNS, YKa3aHHOW Ha PupMeHHON Tabrmyke, ogHaKo
He MmeHee 150 % HOMMHaNbHOW YacTOThl BpaLLEHUs:;

.3 BCe OcCTanbHble 3AneKTpu4eckne Apuratenn, KpoMe ykasaHHbiX Bbiwe, — 120 %
HanbornblLUen YacToTbl BpaEeHUsA Ha XONOCTOM Xoay.

10.1.6  Ecnu mawmHa CKOHCTpyupoBaHa TakMm oBpas3oM, 4TO Mocre YCTaHOBKW Ha
CyOoHe ee HWXHAS YacTb OyaeT HaxoguTbCs HWXKE HacTuna, To 3abop Bo3gyxa Ans ee
BEHTUNALUN HE OOMKEH NPOU3BOANTLCH B HUXKHEW YacTuU MaLUMHbI.

10.1.7 [Ons mawwuH, npedHasHavYeHHbIX ONs YCTAHOBKM Ha OTKPbITOM nanybe, He
pekoMeHayeTCs NPUMEHEHNE BEHTUNATOPOB HAPYKHOIO OXMaXaeHus!.

10.1.8 MowHOCTb anekTpoaBuratenen, nonyyawwux nuTaHMe OT UCTOYHUKA
AEKTPUYECKON SHEPIMK, He oTBevatowero TpeboBaHmsam 2.2.1.3, gomkHa bbITb paccunTaHa
C y4eTOM [ONOSTHUTENBHOIO HarpeBa OT BbICLUMX FAPMOHUYECKNX COCTaBMSOLLMX.
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10.2 KOHTAKTHbIE KOJIbUA, KOJINEKTOPbI U LLETKWU

10.2.1  3nekTpuyeckne MallMHbl NOCTOSIHHOIO TOKa, NpeaHasHadYeHHble Ans npueoaa
rpebHbIX YCTAHOBOK, M 3MNEKTPUYECKME MaLLUMHbI NOCTOSAHHOIO Toka MOLHOCTb 200 KBT m
©onee OOMKHbI MMETb CMOTPOBbLIE OKHa, obecnevmBaloMe BO3MOXHOCTL HabnogeHus 3a
COCTOSIHMEM KOJFIEKTOPA M LWETOoK 6e3 AeMOHTaXa KpbiLekK.

10.2.2  [JonyctMmasi BeNMYnHa N3HOCa KOMNNEKTOPHbIX NIIACTUH UITM KOHTAKTHbIX Koney,
OOImKHa ObITb yKaszaHa Ha UX TOPLEBOM CTOPOHE. Ty BENWYUHY cnegyeT NPpUHUMAaTb He
mMeHee 20 % BbICOTbI KONMSIEKTOPOB MMM KOHTaKTHbLIX KOSeL,

10.2.3 [Onsa sakopen Maccon 6Gonee 1000 kr pomkHa ObiITb npegycMmoTpeHa
BO3MOXXHOCTb 00paboTkM Konnektopa 6e3 BbleMKU SKOPSi U3 MaLLVHbI.

10.2.4  OTBOA TOKa OT LWETKN OOIMKEH MPOM3BOAUTLCA MMOKMM MeOHbIM MPOBOAOM.
Mcnonb3oBaHue NpyXuH LWeTKoaepXaTtensa Ans oTBo4a ToKa He JoMnyCcKaeTCs.

10.2.5 TlonoxeHne LWETOK B 3NEKTPUYECKUX MaLUMHAX MOCTOSIHHOIO TOKa AOSMKHO
ObITb YETKO 1 HageXxHO 0003Ha4YeHo.

10.2.6 KonnekTtopHble MalWHbI OOMMKHbI paboTaTb npakTudeckn 6e3 MCKpeHus npu
nobor Harpy3ke B npegenax OT XOMOCTOro xoga A0 HOoMWHanbHoW. [pu Tpebyembix
neperpyskax, peBepcnpoBaHMM 1 Nycke MaLUMH HE OOIMKHO MOSBMATLCA UCKPEHUE B TaKOW
CTeneHn, YToObl BO3HMKANM NOBPEXAEHNS LLLETOK UITN KOJTNEKTOPOB.
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10.3 NOALUUMNMHUKKN

10.3.1 KoHcTpyKkung NoALUMMNHUNKOB OOIMKHa McKryaTb BO3MO>XHOCTb
pa3bpbI3rmBaHMsl M MNPOTEKaHMs Macna BAOMNb Bana U NPOHUKHOBEHWE €ro Ha OOMOTKM
MaLLMHbI UK Ha 4YacTu, HaxoAsaLWMeCs No4 HanPsPKEHNEM.

10.3.2 Kopnyca noglMnHUKOB CKOMbXEHUS OOIMKHbI CHabXaTbCsl OTBEPCTMEM A1
cnvBa n3bbITOYHOrO KONMYECTBA Macra U KPbILLKOW B BEPXHEN YacTu Kopryca, a Ha MallnHax
mowHocTblo 100 kB A n 6onee gomkHbl yCTaHaBNMBATLCA yKasaTenun ypoBHS macna.

10.3.3 Cuctema cmasks nog LaBreHMEM [OfhKHa cHabxaTbCA YCTPOMCTBOM Ans
KOHTpONS JaBfeHus Macna, NocTynaroLwero B NogLUNMHUK.

10.3.4  [Ons mawwuH rpebHOM aneKkTpn4eckon yCTaHOBKN, @ B 0OOCHOBAHHbIX CIlyYasax
Takke ONa OpYyrux MawuH, crnegyeT MNpuHUMaTb Mepbl, NPEensaTCcTBYHOLWME MNPOTEKaHUIO
GnyXaatoLLmMx TOKOB Yepes NOALUMMHUKA CKOSbXEHWS.

10.3.5 MoaLwmnnHMKM reHepaTopoB, NPMBOANMBIX B AEVNCTBME PEMHSIMW UMK LIeNaMU OT
rMaBHOM MEXaHW4YECKOW YCTAHOBKM CyAdHA, OOMMKHbl ObiTb CMPOEKTMPOBAHbI C Yy4ETOM
BO34ENCTBUS NOnepeYHbIX Cusl.
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10.4 OATYUKU TEMNEPATYPbI

104.1 Cratopbl 9MNeKTpUYECKMX MaLLMH NEPEMEHHOMO TOKa MOLLIHOCTLIO cBhille 5000 kBT
WNn ¢ oceBon ANMHOM akTuBHOW ctanu bonee 1000 MM AOMmKHbI CHabXaTbCcs AaTYMKaMU
Temnepartypbl, pacnosioKeHHbIMM B T€X MEeCTax MalUuHbl, TAe MOXHO OXuaaTb Haubonee
BbICOKME TeMnepaTypbl.

10.4.2 B oanekTpudeckux ABuratensx C KpaTKOBPEMEHHbIMM WNW  MOBTOPHO
KpaTKOBPEMEHHBIMU peXnmamMn paboTbl PEKOMEHAYETCs1 YyCTaHaBnMBaTb BCTPOEHHbIE
JaTymky TemnepaTtypsbl.

10.4.3 B oanektpuueckux gpuratensax npueoga Opawnunen pekoMmeHpyeTcs
NPUMEHATL 3aluUTy OT nNeperpysok B BuAe BCTPOEHHbIX [AaTyMKOB TemnepaTypbl,
nogobpaHHbIX TakuMm o6pasom, 4Tobbl YCTPOWCTBO 3alUMTbl OTKIHOYANo 3NeKTPUYECKUin
asuratens nNpu nNpesbllleHUM TemnepaTypbl, AOMNYCTUMOM AN NPUMEHSIEMON U30Nauuu,
6onee 4yem Ha 30 %.

BbiBOAbI OT 4aTYMKOB AOSMKHbI pacnonaraTbCs B JIErKO4OCTYNHOM MecCTe.
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10.5 NEPETPY3KA

10.5.1 T[eHepaTopbl AOMKHbI ObiTb TAKOW KOHCTPYKLMKW, 4TOObI nocrne Harpesa [O
YCTaHOBUBLLENCA TemnepaTtypbl, COOTBETCTBYIOLLIEN HOMWHANbLHOW Harpyske, OHWM MOFMn
BblAepXXnBaTb NeperpysKky no Toky B cooTBeTcTBMM € Tabn. 10.5.1.

Taobnwunuya 10.5.1

Twn reHepaTopa Meperpyska no Toky, % [MpogomKMTENbHOCTL NEperpysku, ¢
[NepemMeHHOro Toka 50 120
[MocTosiHHOrO TOKa 50 15

10.5.2  OnekTpuyeckue aBuraTeny OOMKHbI ObiTb TakOW KOHCTPYKLMKM, YTOObI OHM
Mornu pasBuBatb 6e3 OCTAHOBKM WM BHE3aNHOr0 W3MEHEHUs 4acToTbl BpalleHUs
yBeNnYeHHble MOMEHTbI, yKa3aHHble B Tabn. 10.5.2.

Tabnwuuya 10.5.2

No [MpeBbiWweHme no Mpogomkuten
n/n Twn gBuratens BpaLlaroLLemMy bHOCTb YcnoBus ncnbiTaHms
MOMEHTY, % neperpysku, ¢
1 CVHXPOHHbIE, a Takxke 50 15 YacToTa, HanpsxeHve n
KOPOTKO3aMKHYTbIE C BO30Yy)XaAeHne OOMKHbI
MyCKOBbIM TOKOM HE MeHee yOepXKnBaTbCsa Ha YPOBHE
4,5 HOMWHaNbLHOro ToKa HOMMWHanNbHbIX
2 ACVHXPOHHbIE Ans 60 15 YacToTa n HanpsikeHne
HenpepbIBHON 1 NOBTOPHO- OOIMKHbI YAEepXKMBaThCsA Ha
KpaTKOBPEMEHHOM paboThl YPOBHE HOMUHAIBHbIX
3 YKkasaHHble B M. 2, HO Ans 100 15 To xe
KpaTKOBpeMeHHOW paboThbl
C NepeMeHHON Harpyskown
4 [NocTosiHHOrO TOKa 50 15 HanpsixeHne JomKHO
yAEPXNBATLCA Ha YPOBHE
HOMMWHambHOIo

10.5.3 [Onsa rpebHbIX 3MeKTpU4ecKknx ABuraterner napameTpbl MO MNPEBLILLEHNIO
BpallaloLLero MOMeHTa M NPOAOIMKUTENBLHOCTU Neperpyskn onpeaenstoTcs MPOeKTaHTOM
cygHa C y4eTOM U3MeHeHU Harpysok M9Y npun maHeBpupoBaHuuK, Xoae B Mope, B TOM Ynchne
nNpu TAXKErbIX NOroAHbIX YCIIOBUAX U T.1.
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10.6 TEHEPATOPbI MEPEMEHHOI'O TOKA

10.6.1 OO6wme TpeboBaHUS.

10.6.1.1 Kaxgbln reHepaTop MEPEMEHHOro TokKa [JOMKEeH WMeTb OTAenbHYHo
He3aBUCUMYIO CUCTEMY aBTOMAaTUYECKOro PerynupoBaHns HarnpsxeHus.

10.6.1.2 [eHepaTopbl NEPEMEHHOIO TOKA AOMMKHbI 06NadaTh AOCTAaTOYHBIM PE3EPBOM
BO3OYXOEeHNs ANs nogdepXaHua B TevyeHMe 2 MUH HOMWHANbHOIO HarnpsbhKeHust C
ToyHOoCThIO 10 % npu neperpyske reHepatopa TOKOM, paBHbIM 150 % HOMWHanNbHOro, u
KoadhdpuumeHTe MowHocTH, pasHom 0,6.

10.6.1.3 3awuTbl reHepaTopoB NEPEMEHHOrO Toka AOMKHbI OTBeYaTh TpeboBaHnsam 8.2.

10.6.2 PerynupoBaHue HanpsKeHuUs.

10.6.2.1 T[eHepaTopbl NEPEMEHHOIO TOKa OOMMKHbI UMETb CUCTEMbI aBTOMAaTMU4YECKOro
perynupoBaHusa  HanpsbkeHusi, obecneumBalolme  nogdepkaHue  HanpshkeHus B
npegenax +2,5 % (aBapuiHble reHepaTopbl — 3,5 %) OT HOMWHaMNBHOrO MpPU U3MEHEeHUU
Harpyskmn oT Hynsa 40 HOMWHAaIBHOM MNP HOMUHAaNbHOM Ko3dduumeHTe mowHocTu. MNpu aTom
YyacToTa BpallleHnsa gomkHa ObiTb B Mpeaenax, ykasaHHbix B 2.11.3 yactu IX «MexaHnambl».

10.6.2.2 BHe3anHoe M3MeHEeHNe CMMMETPUYHOW Harpysku reHepartopa, paboTaroero
npy HOMUHaNbLHOM YacToTe BpaLleHUs N HOMUHaNbHOM HanpsXXeHUU, Npyu UMEeIOLLUXCA TOKe
n KoadprumeHTe MOLHOCTN, HE OOIMKHO BbI3blBaTb CHWXXEHUS HanpshkeHus Huxe 85 % u
nosbiweHnsa Boiwe 120 % OT HOMUHANbLHOrO 3HayeHus. Nocrne OKOoHYaHWSA MNepexonHbIX
MPOLIECCOB HanpsihXeHne reHepaTopa AO/MKHO BOCCTaHaBNMBaTbCA B Te4eHune He 6onee 1,5 ¢
C OTKINIOHEHMEM OT HOMWHarnbHOro 3HadeHus B npegenax +3 %. [0na aBapunHbix arperaToB
3TN 3Ha4YeHUss MOryT ObITb YBENUYEHbl NO BPEMEHM A0 5 C M MO HanpsbkeHuio 0o +4 %
HOMMWHambBHOrO.

Mpn OTCYTCTBMM TOMYHBIX JaHHbBIX O MaKCMMaribHOW BHE3amnHoW Harpyske, BKIOYaeMomn
npu WMELWENCA Harpyske reHepartopa, MOXHO MPUMEHATb Harpysky BenumymHonm 60 %
HOMMHAaNbBHOro ToKa ¢ KO3 dUumeHToM MoLHocTn 0,4 n MeHee, BKNoYaeMon npu XoroCcTom
Xo4e M nNoToMm BbikNtovaeMon. [pu 3TOM YacToTa BpalleHUsa OoSkHa ObiTb B npegenax,
oroBopeHHbIX B 2.11.3 yactn IX «MexaHn3mbl».

10.6.2.3 [nsa reHepaTOpOB NEPEMEHHOMO TOKa OTKIOHEHME OT CUHYcomAanbHOM opMbl
HanpsHkeHna He [OO0MKHO OblTb 6onee 5 % OT NWKOBOrO 3HAYeHUsI €ro OCHOBHOW
rapMOHMYECKOWN COCTaBIISIOLLEN.
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10.7 TEHEPATOPbI MOCTOAHHOIO TOKA

10.7.1  OO6wme TpeboBaHUS.

10.7.1.1 TeHepaTopbl MOCTOSIHHOTO TOKa CMELLUAHHOro BO30OYXXAEeHMs M reHepaTopbl
MOCTOSIHHOIO TOKa C napannesibHbiM BO30yXOeHWeM [OOMMKHbl UMEeTb aBToOMaTUyecKkune
CUCTEMbI PerynmpoBaHns Hanps>KeHNS.

10.7.1.2 3awmTa reHepaTopoB NOCTOAHHOIO TOKa AOIMKHA oTBeYaTb TpeboBaHusm 8.2.

10.7.2  PerynupoBaHue HanpsKeHus.

10.7.2.1 Perynatopbl HanpsXeHUsi reHepaTtopoB MOCTOAHHOIMO TOKA CMELLaHHOro
BO30yXaeHnst OOMmKHbl obecneymBaTtb B XOSIOAHOM COCTOSHMM BO3MOXHOCTb MOHMKEHUS
HanNpsKeHUa XorocToro xoga He meHee 4em Ha 10 % HWXe HOMWHANBHOIO HarnpsPKeHUs
reHepartopa C y4eTOM yBerMyYeHWs 4acTOTbl BpaLLEeHUs Ha XONTOCTOM X0y .

10.7.2.2 Py4Hble perynsatopbl HanpsbkeHusi OOSMKHbl OblTb  M3rOTOBIIEHbI  TaKUM
o6pa3om, 4TOObI NOBOPOT MX OPraHOB yrNpaBieHUS MO YaCOBOW CTPESIKe Bbi3bliBas NOBbILLEHWE
HanpsPKeHNs.

10.7.2.3 Perynatopbl HanpsbkeHUs Ons  reHepaTopoB  MOCTOSIHHOrO ToKa C
napannenbHbiM BO3OyXgeHnemM OO0SMKHbI ObiTb M3roTOBMEHbl TakuM o6pasom, 4ToObl npwm
CHSITUM BO30YXOeHus1 oOMOTKa BO3OY>XOAEHNSA 3aMblkanacb Ha pas3psiaHbIA KOHTYP.

10.7.2.4 TeHepaTopbl MOCTOSAHHOrO TOKA CMELUAHHOro BO30YXXAEHWUS] OOMKHbI UMETb
He3aBMCUMbIE YCTPOMUCTBA ANSA PerynupoBaHns HanpshkeHns ¢ TOYHoCTbo Ao 1 % ans
reHepatopoB MolHocTeto ao 100 kBt n go +0,5 % AOna reHepaTtopoB MOLLHOCTLIO
Bbllwe 100 kBT. YkasaHHble npegensl perynvpoBaHns OMKHbI MOAAEPKMBATLCA B XONOAHOM
N HarpeToM COCTOSIHMM, a Takke npu nbon Harpy3ke B npegenax paboymx Harpysok
reHepaTopoB.

10.7.2.5 Arperatbl NOCTOSIHHOIO TOKa C reHepaTopamMn CMeELLaHHOro BO36Y>KOEHNS OOIMKHbI
UMETb Takve BHELHME XapaKTepuUCTUKW, 4YTOObl HanpshkeHWe HarpeTtoro reHepaTopa,
YCT@HOBMNEHHOE Ha HOMMWHAmbHY0 BeNUYMHY € TOYHOCTHIO 40 +1 % npu 20 % Harpyske He
N3MEHAMNOCH NpUW NOSMHON Harpy3ke 6ornee Yyem Ha +1,5 % anst reHepaTopoB MOLLHOCTHI0 50 kBT u
bonee, a Takke 6onee yem Ha 2,5 % Onsi reHEpaTOPOB MEHbLLEN MOLLHOCTM.

N3meHeHne HanpspkeHus mexgy 20 m 100 % HOMMHanNbHOW Harpysku reHepaTopa
CMeLLIaHHOro Bo30yaeHns He JOMKHO NpeBbIaTh CneayoLwmnx BENNYnH:

.1 £3 % pna reHepaTopoB MowHocTbO 50 KBT 1 6onee;

.2 *4 % pnsa reHepaTopoB MOLWHOCTbIO 6onee 15 kBT, HO meHee 50 kBT;

3 15 % ans reHepaTopoB MOLLHOCTLIO 15 KBT 1 meHee.

10.7.2.6 ArperaTtbl NOCTOAHHOIO TOKa C reHepaTopamMu napanienbHoro Bo30yxaeHus
OOIMKHbl  MMETb Takume BHELHWE XapaKTepUCTUKM TeHepaTopoB U aBTOMaTtuyeckue
perynsatopbl  HanpshkeHud, 4ToObl MpU M3MEHEHUW HarpyskM OT XOMOoCTOro xoga [go
HOMMWHAaNbHOW HanpskeHne NoaAepXnBanoch C TOYHOCTBLIO +2,5 % HOMUHANBHOIO.
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10.8 ANIEKTPOMAITHUTHBIE TOPMO3A

10.8.1 CpabatbiBaHne TOpMO3a (3aTOpMaxvBaHWe) AOSMKHO MPOUCXOAUTb NpU
NCYE3HOBEHMM HaMNPSHKEHUSA Ha KaTyLLKe TOpMO3a.

10.8.2  TloHwxeHue HanpskeHns Ha 30 % OT HOMMHAarNbLHOro NPY HarpeToOM COCTOSIHUN
TOPMO3a He AO0SMKHO BbI3blBaTb 3aTOPMaXBaHUS.

10.8.3  OnekTpoMarHuMTHble TOpPMO3a [AOSKHbI J0MNycKaTb BO3MOXHOCTb PY4YHOrO
pacTopMaxunBaHus.

10.8.4 OnekTpoMarHuTHble TOpMO3a [LOMKHbl UMETb, MO KpawHen Mepe, nOBe
HaXXNUMHbIE NPY>XUHBbI.

10.8.5 OO6MOTKM napannenbHOro BO30YXXOEHUSA 3NEeKTPOMarHUTHOro Topmo3a Co
CMeLLaHHbIM BO30YyXaeHneM AOMKHbl ObiTb TakMMK, YTOObl OHM MOIMK yaepXaTb TOPMO3 B
pPacTOPMOXEHHOM COCTOSIHUM Aaxe Toraa, Koraa depes nocnegoBaTesibHytd 0OMOTKYy He
npoTekaeT TOK.

10.8.6  O6MOTKM NapannenbHOro Bo30yxaeHNs TOPMO30B AOMKHbI ObITb N3rOTOBIEHDI
UNK 3almLLEeHbl TakuM o6pa3om, YTOObI OHU HEe MOTfM NOBPEXAATLCA NPY NEpPEeHanpPsKEHNX,
BO3HMKAIOLLMX BO BPEMSI UX BbIKITHOYEHMS (CM. Takke 5.4.3).
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10.9 ACUHXPOHHbIE INEKTPOABUIATENW, MNTAEMbIE
OT NonynpPoOBOAHUKOBbLIX MPEOBPA3OBATEJNIEA YACTOTDI
(MPEOBPA3OBATEJIN HACTOTbI)

10.9.1  ACHHXPOHHbIE 3fIEKTpOABUraTENn, NUTaeMble OT NpeobpasoBaTernen YacToThl,
OOIDKHbl  MMETb pe3epB MOLLUHOCTM, [Ons NpefoTBpalleHus neperpeBa, BbI3BAHHOMO
HeCMHYConaanbHOCTbIO KPUBOW HAMPSKEHWS.

10.9.2 O6mMOTKM cTaTopa aCMHXPOHHLIX anekTpogsuratenen mowHocTtbio 4o 100 kBT,
nuTaemble OT NpeobpasoBaTens YacToTbl, AOIMKHbI OblTb ABYXCIOWHBIMU Ui OAHOCIOMHBIMMA
C paBHOW ANUHOW NPOBOAHMKOB C YCUMNEHHOW nsondauunen knacca F vnm H.

10.9.3 [N CHWXeHUs nepeHanpshkeHWn B CTATOPHbIX OBMOTKAX aCMHXPOHHOIO
anekTpogBuraTens, NMTaemMoro oOT npeobpasoBaTensa 4acToTbl C LUMPOTHO-UMMYSbCHOW
moaynsuven (LWAM) cnepyer:

A NPUMEHSATb coeanHeHne a3 oGMOTOK cTaTopa B 3Be3ay;

.2 onTMManbHO nogbupaTb  MOMHblE  COMPOTMBIIEHMA  OOMOTKM  cTaTopa
anekTpoaBuraTens u kabens mexay anekrpogpuratenem u npeobpasoBaTenemM 4acToThl;

.3 1cnonb3oBaTb anroputm ynpaBneHus npeobpasoBaTtenem 4yacToThl,
OrpaHMYNBAKOLLMA MUHUMANbHOE 3HaYeHWe AONUTENbHOCTM MMMyNbca M nay3bl Mexagy
UMMynbCamMm.
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11 TPAHC®OPMATOPbI

11.1 OBLUME NMNONOXEHUA

11.1.1 TpeboBaHUSA HAcTOSILLEro pasdena pacrnpoCTPaHATCS Ha TpaHCopMaTophl,
nepevncneHHole B 3.3.

[ononHutencHble TpeboBaHusa ans TpaHcopmaTopoB Ha HanpshkeHue cebiwe 1000 B
n3noxeHol B 18.4.

11.1.2  Ha cyaax AomkHbl NPUMEHATBLCSA CyXmne TpaHcgopMaTopsbl.

11.1.3 O6MOTKM TpaHCHOPMATOPOB AN MEPBUYHBIX M BTOPUYHBLIX HAMNPSKEHUN
OOJKHbI ObITb 9NEKTPUYECKN pasaeneHbi.
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11.2 NEPETPY3KA, UBMEHEHUE HAMNPAXEHUA U NAPAJINIENIbHAA PABOTA

11.2.1  TpaHcdopmaTopbl JomKkHbI Bbigepxmnsatb 10 % neperpyskn B TedeHune 1 4, a
Tarke 50 % neperpysku B Te4eHue 5 MuH.

11.2.2 M3ameHeHne HanpskeHMss B npegenax Mexay XofoCTbiM — XOA0M WU
HOMWHANbHOW Harpyskon Mpu akTMBHOW Harpyske He [AOMKHO npeBblwatb 5 % ans
TpaHcopmMaTopoB MOLLHOCTBIO A0 6,3 KB-A Ha ¢asy n 2,5 % — ansa TpaHchopmaTopos
OonbLUEeN MOLLIHOCTN.

11.2.3  TpaHcdopmaTopbl, NpeaHasHa4YeHHble s napannenbHon paboTbl, AOMKHbI
UMEeTb OOWHAKOBblE Tpynnbl  COeanHEeHMs OOMOTOK, OAMHaKOBble KOIPPULMEHTDI
TpaHcopMaunn, a UX HanpshkKeHUst KOPOTKOrO 3aMblKaHMS OOIMKHbI ObiTb Takumu, YTOObI
Harpyska noboro TpaHcopmatopa He OTKIOHSANacb OT BeSiMYMHbI, COOTBETCTBYHOLLEWN
NPOMOPLNOHANbLHOM A0NM MOLLHOCTM Kaaoro TpaHcdopmartopa, 6onee yem Ha 10 %
HOMWHaNbHOrO TOKa AaHHOro TpaHcgopmartopa.

11.2.4 HomMuHanbHble  MOLLHOCTM  TpaHCOpMaTopoB, MNpeAHasHaYeHHbIX Ans
napannensHon paboTbl, He AOMKHbI OTNUYAaTLCA Apyr OT Apyra 6bonee 4em B 2 pasa.
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12 CUNOBbIE NONYNPOBOAHUKOBBLIE YCTPOUCTBA

12.1 OBLLUME NMNONOXEHUA

12.1.1 B cunoBbix NOMNYNPOBOAHWKOBLIX YCTPOMCTBAX [OOSMKHbI MNPUMEHSATLCA
NonynpoBOAHUKOBbLIE 3fIEMEHTbI KPEMHUEBOIO TUMA.

12.1.2 [Ona npepoTBpalleHnss obpasoBaHMsi  KOHOeHcaTta  yCTpoWcTBa C
nonynpoBOAHUKOBbIMM Npubopamu, paccevMBaemas MOLLHOCTb KOTopbix 6Gonee 500 BT,
OOIDKHbI UMETb 0borpeB Ans noggepxaHus TemnepaTypbl No KpanHen mepe Ha 3 °C Bblwe
TemnepaTtypbl OKpy>KatoLLero Bo3ayxa.

12.1.3  Cwunosble NonynpoBOAHNKOBbIE YCTPOUCTBA AOMKHbI UMETb ECTECTBEHHOE UMK
NPUHYANTENBbHOE OXNaXaeHue.

12.1.4 [Ons cunoBbIX MNOMAYNPOBOAHWKOBBIX YCTPOWCTB C  NPUHYAUTENbHBIM
oxnaxgeHveMm [ormkHa ObiTb NpegycMOTpeHa 3aluTa, CHWKawllias unu oTK4varowas
Harpysky B criydae Headh(peKTUBHOIO OXIaXKaeHUS.

[o cpabaTtbiBaHMA 3awuTbl OOMKHa ObITb MNpegycMOTpeHa 3ByKOBas M CBeTOBas
CUrHanm3aums O MpeBblleHMM MaKCumarnbHO OOMyCTUMOW TemnepaTypbl OXnaxaarowen
cpenbl Ha BbIXO4Ee CUCTEMbI.
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12.2 AONYCTUMBIE NMAPAMETPbl UCKAXEHUA HANPAXEHUA

12.2.1  CymmapHbIn  KO3(P(PULMEHT  rapMOHUYECKUX  COCTaBNSAIOWMUX  KPUBOW
HanpsbkeHna cyaoBon ceTn, oOycrnoBneHHbIX paboTor CUMOBbLIX MONYNPOBOAHUKOBBIX
YCTPOWCTB, HE JOSMKEH NpeBbIWaTb 3Ha4eHUW, yKasaHHbIX B 2.2.1.3.

12.2.2  KoaphnumeHT MakcumManbHOro OTHOCUTESNBbHOMO OTKIOHEHUSI HanpsKeHust
Cy0OBOW cCeTU OT 3HayeHusd ero nepBoM rapMOHUYECKOM COCTaBNSOWEN He [OImKeH
npesbiwaTb 30 %.

KoadhdomumeHT K,,, LOMmMKeH onpeaensaTbCa U3 BblpaXXeHus

Un—-U
Ky, = =" . 100 %, (12.2.2)
Uim
roe U, — amnnuTygHoe 3Ha4YeHne HanpsKeHusi Cy0BON CeTH;

Uy — aMNnuTygHoOE 3HaYeHne NepBON rapMOHUYECKOWN COCTaBNSALLEN.
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12.3 CUCTEMbI YNMPABNEHUA N CUTHAJNTU3ALNA

12.3.1 Cunosble NONYNPOBOOHUKOBbIE YCTPOMCTBA [AOSMKHbI UMETb CBETOBYIO
CUrHanu3auui O BKIHOYEHHOM W BbIKMIOYEHHOM COCTOSIHUM CUIOBLIX Uenen u uenen
yrnpaBneHus.

12.3.2  CwunoBas 4acTb NOMyNnpOBOLHMKOBbLIX YCTPOMUCTB AOSMKHA ObITh 3MEKTPUYECKN
N30IMpoBaHa OT CUCTEMbI yNpaBneHus.

12.3.3  [AnuTenbHoe OTKNOHEHME TOKOB B MNapanfiesnbHblX BETBAX CUSTOBbIX
NonynpoBOAHUKOBbLIX YCTPONCTB He AO0MKHO npesbiwaTtb 10 % BenuynHbl cpegHero Toka.

12.3.4  PaboTa cunoBbIX NONyNnpPOBOAHMKOBbLIX YCTPONCTB HE JOIMKHA HapyLlaTbCsa Npu
BbIXO4e M3 CTPOS OTAENbHbIX BeHTMNEN. Ecnn Harpyska Ha OTAenbHble BEHTUNM NpeBbIlLaeT
AOMNyCTUMbIe 3Ha4YeHUs1, OHa AO0MKHa OblTb aBTOMATUYECKN CHUXKEHA.

Mpn BbIXO4E M3 CTPOS BEHTMNEW [OImkHa cpabaTbiBaTb CBeTOBasi WM 3BYKOBas
CUrHanuaauyus.
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12.4 USMEPUTEJIbHbBIE NMPUBOPDI

12.4.1  Cwunosble NOMNYyNpPOBOOHWKOBBIE YCTPOMCTBA AOSMKHbI ObiTb 060pyaOBaHbI
N3mMepuTenbHbIMM NPMGoOpPaMn B COOTBETCTBMM C UX HA3HAYEHUEM.

12.4.2 Ha wkanax wu3MepuTenbHbIX MNpMOOPOB CUMOBLIX MNOSTYNPOBOAHMKOBbBIX
YCTPOWCTB AO0SPKHbI ObITb OTMEYeHbl MakCcuMaribHO JONyCTUMblEe 3Ha4YeHus napameTpoB. Ha
wkane npubopa ANA U3MEpeHuss TemnepaTypbl OXnaxgawLllero Bo3gyxa npwu
NPUHYAUTENBbHOM OXIaXAEHUU OO0SMKHA ObITb YETKO OTMeYeHa MakcMMarnbHO AonycTumas
Temneparypa.
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13 AKKYMYJIATOPDI

13.1 OBLUME NMNONOXEHUA

13.1.1  AKKyMynsiTOpbl [OOSDKHbl ObITb W3roTOBMEHbl TakK, 4YTOObI Yy MOMHOCTbLIO
3apshKEHHbIX  akKyMynsaTopoB nocrne 28 cyT. HaxoxkgeHus 6e3  Harpysku npwu
Temnepatype (25+5) °C noteps eMkocTu Bcneactene camopaspsga He npesbiwana 30 % ot
HOMWHANbHON €MKOCTU ANl KUCMOTHbIX U 25 % OT HOMUHANbHON €MKOCTU ANS LENOYHbIX
aKKyMyIsTOpPOB.

13.1.2 Cocygbl akkymynsiTOpOB W 3aKpbiTUA ANs  OTBEPCTUA  OOIMKHblI  ObiTb
CKOHCTPYMpPOBaHbl Takmm o6pas3om, 4YToObl MpM HaKNoOHe cocyda OT BepTukanu B ftobom
HanpasneHun Ha yron 40° anNekTponuT He BbINnBancs u He pas3bpbi3rnBarncs.

3aKkpbITMS  OOMKHbI  M3roTaBnMBaTbCs W3 MaTepuana, MpPoOYHOro M CTOMKOrO K
BO3AENCTBUIO anekTponuta. KOHCTPYKUMA 3aKpbITUA HE OOIMKHA OOnyckaTb BO3HWKHOBEHUS
Ype3MepHOro AaBfeHns ra3oB B akKymynsitope.

13.1.3 lNpuMeHsaeMble MacTUKN HEe OOSMKHbI MEHSATb CBOMX CBOWCTB M NOBpEeXaaTbCs
npu N3MEHEHMAX TEMMNepaTypbl OKpyxatowen cpeabl ot —30° go +60 °C.

13.1.4  MaTtepuanbl, NpUMEHsIEMblE AN WU3rOTOBMEHMSA aKKyMYMSITOPHbIX SILLMKOB,
OOMMKHbl  OblTb  CTOWMKMMM K BO3gencTBuio  anektponuta. OTAenbHble  3NeMeHTHl,
pasMeLLeHHble B AWMKax, AOMKHbI ObITb 3aKpenneHbl TakuMm o6pa3om, 4Tobbl UX B3anMHOe
nepemMeLleHne 66110 HEBO3MOXKHbIM.

13.1.5 Cnegyetr npeaycMoTpeTb BeAeHMe >KypHamna KOHTPONSA COCTOSHMA W
o6CNyXMBaHMA aKkKyMynaTOpHbIX ©OaTtapen, npefHasHa4YeHHbIX ANS WUCNOMb30BaHUA B
KayecTBe WCTOYHWKA 3HEpPrMm OTBETCTBEHHbIX YCTPOWCTB M YCTPOMWCTB, paboTa KOTOPbIX
TpebyeTca B aBapUNHbIX peXMUMAaX.

OTOT XypHan, npeactaBnseMbli Ha cornacoBaHwe B Peructp, AomkeH copepxaTb
cnenyowme ceegeHus ob akkymynatopHou b6atapee:

TN 6aTapen n 3roToBUTENb;

HanpsPKeHNe N EMKOCTb;

MECTO pacnofoXeHus;

HanmeHoBaHWe 060pyaOBaHNA 1 CUCTEM, ONS KOTOpbIX 6aTapesa npegHa3HaYeHa;

CPOKM NS1aHOBOro Nepnoanyeckoro 06CnyxXmMBaHns UM 3amMeHsbl;

AaTty nocnegHero o6Ccny>XMBaHmsa UnNn 3ameHbl;

AaTy n3rotosrieHnsa 6atapemn 1 JONyCTUMBIA CPOK XpaHEHWUst 40 Havana Mcnonb30BaHUs
(ansa 6atapen, NnpegHa3HaA4YeHHbIX AN 3aMeHbl U XPaHSALLUXCA OTAENbHO).

OcHOBHble JaHHbIe XypHana 6aTapen OOMKHbI OblTb BKIHOYEHbI B CYyA0BbIE LOKYMEHTbI
CcUCTEeMbl ynpaBneHus 6e3onacHon aKcnnyataunen cyaoB, pernameHTMpoBaHHble rnaBomn 1X
KonseHunn COJTIAC-74.

13.1.6 Tllpwn 3ameHe HOBasi akKymynsiTopHas GaTtapes LOMmKHa UMETb WAEHTUYHbIE
XapakTepUCTUKK, YTO LOITKHO ObITb OTPAXXEHO B COOTBETCTBYIOLLUMX NHCTPYKLMSAX.

13.1.7 Tlpun HeobxO0AMMOCTM 3aMeHbl 3aKpbITOM akKKyMynaTopHou ©Oartapen Ha
OTKPbITYI0O B MECTe e€ee YCTaHOBKM [OSDKHbl ObiTb BbINOMHEHbI TpeboBaHus [Mpasun,
OTHOCSLLMECS K pa3MeLLeHnto 6aTapen n nx BEHTUNALUN.
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13.2 PASMELWEHUNE AKKYMYNATOPOB

13.2.1 Batapen Ha HanpspkeHue Bbiwe Ge3onacHoro, a Takke 6atapen 3apsgHoun
MOLLIHOCTbIO 6onee 2 kBT, paccuntaHHoOn n3 HanbonbLlUero 3apsaHoOro Toka U HOMUHAaNbHOro
HanpsXeHUsa, OOSDKHbI pacnoriaratbCa B aKKyMYINATOPHLIX MNOMELEHUAX, LOCTYMHbIX C
nanybbl, NN B COOTBETCTBYHIOLUMX SALLMKAX, YCTAHOBMEHHbIX Ha nanyoe.

Batapewn 3apsagHon MowHOCTb0 OT 0,2 0o 2 KBT MOryT ycTaHaBnnBaTbCs B ALLMKaX UMK
LKadhax, pacnosioXeHHbIX BHYTPU Kopnyca cyaHa.

Ha cygax c anekTpuyeckom yYCTaHOBKOM Manon MOLLHOCTW, KPOME MaCCaKMPCKMX,
YyNOMsiHyTble Bbiwe Gatapen MoryT ObiTb YCTaHOBMEHbI B MAlUMHHOM MOMELLEHUN TakuM
o6pa3som, 4TOObI X BEPXHAS YaCTb HAXOAMachk, N0 KpanHen mepe, Bbille NpeaeribHON JIMHUN
Norpy>xeHus cygHa npu ero 3aTonneHuu.

AKKyMyNATOpHble GaTapeu, npefgHa3Ha4yeHHble AN SMeKTPOCTapTEpPHOro  nycka
apuratenen BHYTPEHHEro CropaHusi, Kpome aBapuiHbIX arperaTtoB, AoryckaeTcs
yCTaHaBnMBaTb B MaLUMHHbBIX MOMELLUEHUSX B 4HAWMKax WM wkadgax € AoCTaToYHOWM
BEHTUMALMNEN.

Batapen 3apsgHoi mowHocTbio MeHee 0,2 kBT u HeobcenyxmBaemble 6atapeun, He
BblAenswolWmne rasoB B MNpouecce 3aKCnnyaTauun, OONyckaeTca ycTaHaBnvMBaTb B nobom
NMOMELLEHMN, 3@ MWCKITOYEHUEM XWMbIX, NPW YCMOBUW, YTO OHM ByayT npegoxpaHeHbl OT
BO3AENCTBUSA BOAbl M MEXaHMYECKMX MOBPEXOAeHUA n He OyayT BpeaHO BNMSTbL Ha
OKpyxatoLiee obopynoBaHue.

13.2.2 KMCrOTHbIE M WeEeNoYHblIe akKyMynsaTopbl HE AOMKHbI pacnonaratbCa B O4HOM
nomeLlieHmn mnu B ogHoM sAwmke. Cocyabl n npubopsbl, npegHasHayveHHble ans 6atapen ¢
pasHbIMWU SNEKTponMTaMm, OOMKHbI YCTaHaBNMBaTLCA OTAESbHO.

13.2.3 BHYTpPEHHSAS YacTb NOMELLEHUI UK ALLNKOB N5 aKKyMYNATOPOB, a Takke BCce
KOHCTPYKTUBHbIE YaCcTu, KOTOpble MOTYT NnoABepraTbCs Bpe4HOMY BO3AENCTBUIO aneKTponnta
Unu rasa, 4OMKHbl ObITb COOTBETCTBEHHO 3aLUMLLEHDI.

13.2.4  AkkymynsiTopHble Oartapen, a Takke OTAErNbHble 3NEeMEeHTbl LOMKHbl ObITb
HadexXHo 3akpenneHbl. [lpu ycTaHOBKE UX Ha cTennaxax B ABa wunu Gonee gapyca Bce
CTENNaXu JOIMKHbI UMETb Cnepean 1 c3agmn 3a3op He MeHee 50 MM s LMPKyNsaumMm BO3ayxa,
a pacctogHne OT nanydbbl [0 nNpobOK 3fEMEHTOB BEPXHEro 4dpyca He [JOSTKHO
npesbiwaTtb 1500 Mm.

13.2.5 Mpn ycTaHOBKE akKyMynsiTOPHbIX GaTape unu OTAENbHbIX aKKyMyrisaTOpOB
(anemMeHTOB) AOMKHbI OblTb NPEegyCMOTPEHbl MNOAKMaAKM W pacrnopku MeXay HUMMU,
obecneymBatoLLme 3a30p He MeHee 15 MM CO BCeX CTOPOH ANS LUMPKYnsumMm Bo3ayxa.

13.2.6 Ha BXoaHbIX OBEPAX B aKKyMYMNATOPHOE NOMELLEHME UITM OKOSMO HUX, a Takke
Ha AWMKax C akkyMynsTopamun OOfMKHbl OblTb npegocTeperatowme Hagnucm o6 onacHoCTU
B3pblBa.
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13.3 OTOIMJIEHUE

13.3.1  AKKYMynATOpHblE NOMELLEHUS U FALLUKKK, B KOTOPbLIX BO BpeMs aKcrmyaTauuu
Temnepatypa MOXeT onyckatecd Huxe 5 °C, pOomkHbl oTannueatbed. OTtonneHue
A0MyCcKaeTCs OCYLLEeCTBNATb 3a CHET Tensia CMeXHbIX NOMeLLEHWA, BOASHBIMW UIN NapoBbIMU
pagunatopamu, YCTAHOBMEHHbIMW BHYTPU  aKKyMYMSTOPHbIX MOMELLEHUA, a Takke
3NEKTPMYECKMMU OTONUTENBbHBIMU NPUBopamMm B3pbIBO3ALLMLLEHHOTO UCMOMHEHUS C YPOBHEM
B3pbIBO3aLLMTLI B COOTBETCTBUM C 2.9.3.3.

13.3.2  KnanaHbl cMCTeMbl OTOMSIEHNSA OOSMKHbl HAXOAUTLCS BHE aKKYMYMNATOPHbIX
NMOoMeLLEHUN.

13.3.3 [Ona oTonneHns akkyMynsaTOPHbIX MNOMELLEHUN He [JOIPKHa MPUMEHSTbCS
cyaoBasi cMcteMa KOHAULMOHMPOBAHUS BO3AyXa.
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13.4 BEHTUNAUUA

13.4.1 lNomelieHuns M dumkn  ans aKKyMyndaTopoB  3a UCKITHOYEHNEM
HeobcnyxnBaembix 6aTtapen, He BbIAENAIOWMX ra3oB B Mnpouecce 3KcniyaTaumm, OOSMKHbI
UMETb AOCTATOUHYIO BEHTUMSLMIO, UCKITHOYAKOLLY BO3MOXHOCTL 06pa3oBaHust N CKOMIIEHMUS
B3pbIBOONACHOW CMeCK Bo3ayxa v rasa.

BeHTunsiuMoHHas cuctema gomkHa oteBedaTb TpeboBaHnam 12.10 yactu VIl «Cuctembl
n TpybonpoBoabi».

13.4.2 AKKYMYMSTOPHbIE MOMELLEHUS, CHabXEHHblE WCKYCCTBEHHOW BEHTUNALMEN,
OOJTDKHbI UMETb YCTPOWCTBA, NpefoTBpaLlalolLne BO3MOXHOCTb BKIMIOYEHUST akKyMynsaTOpoB
Ha 3apsaaky 40 BKIYEHUS BEHTUASAUNN.

3apsgka gomkHa aBTOMaTMYEeCKU BbIKMOYAaTLCS B Cryvae OCTaHOBKM BEHTUISATOPOB.
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13.5 3APAOKA AKKYMYJIATOPHbIX BATAPEW

13.5.1 [Onsa 3apagkm akkyMynaTOpHbIX OGaTapen OTBETCTBEHHbIX noTpebuTtenen
OOJMKHO ObITb NPeayCMOTPEHO 3apsiaHOe YCTPOMCTBO, paccinTaHHOe Ha 3apsaaKy GaTapen B
TeyeHue 8 u.

B cnyvyae npumeHeHus OoNonHUTENbHOW Gatapen, 3aMeHsIoWEN HaxoOsLycs Ha
3apsgke, Bpems 3apsakn MoxeT npesbiwathb 8 u.

13.5.2  3apsgHoe YCTPOMCTBO [OOSPKHO MpedycmaTtpuBaTtb BO3MOXHOCTb M3MEpPEHUs
HanpshkeHus Ha Knemmax 6atapen 1 3apsaHoro Toka, a Ans aBapuUnHbIX UCTOYHUKOB SHEPTrnn —
TaKkke paspsaHoro Toka.

13.5.3 Ha cygax, CHaGXeHHbIX NEpPEHOCHbIMU aKKyMynsiTOPHbIMU (POHapPAMKU UK
NMEILLNX aKKyMYIATOPHbIE 3anacHble CUrHanbHO-OTANYMTENbHbIE POHAPKU, AOMKHbI BbIThb
NpeayCMOTPEHbI YCTPOMUCTBA 41151 3apSAKM aKKyMyNATOPOB 3TUX (DOHAPEN.
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13.6 YCTAHOBKA J3JIEKTPUHECKOIO ObOPYAOBAHUA B AKKYMYJIATOPHbIX
NMOMELLEHUAX

13.6.1 Kpome CBETUNBLHUKOB, OTOMUTEMbHbLIX MNPUOOPOB U  aBTOMATUYECKUX
n3sellaTene CUCTEMbl CUrHanM3auum OOHapYyXeHUsi no)apa B3PbIBO3aALLULLEHHOTO
UCMONMHEHNs,, a Tawkke Kabenen, NOABEAEHHbIX K akKKyMynsitopaM, CBETUIIbHMKaM,
oTonuUTenbHbIM nNpubopam M aBTOMaTUYECKMM W3BeLWATENsSM CUCTEMbl CUrHanM3auum
oBHapyxeHUsi Noxkapa, yCTaHOBKa B aKKyMYNATOPHbIX MOMELLIEHUSIX APYroro aNeKTPUYeCcKoro
o6opyaoBaHusa He JoMnycKaeTcs.

Kabenu, nogBoaMMble K akkymMynsitopam, CBETWUSbHMKAM, OTOMUTENbHBLIM Npubopam K
aBTOMATUYECKMM  M3BELLATENSIM  CUCTEMbl  CUTHanuM3aumm obHapyXeHust  noxapa,
JAornycKaeTcsi NPOoKnaabiBaTb OTKPbLITO NMPU YCIOBUM, YTO OHU UMEKT MeTannmyeckyto GpoHto
UNM ONneTKy, NOKPbLITYI0 HEMETaNMYeckon 060onoYKon, N aTa BPOHS MK onneTka HageXHo
3a3emMreHa Ha 06oux KOHLax.
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13.7 ANEKTPOCTAPTEPHbIW NYCK ABUIATENENA BHYTPEHHEIO CTOPAHUSA

13.7.1 Yucno crapTepHbIX aKKyMYyNATOPHbIX 6aTapen.

13.7.1.1 Ha cygHe, o6opyooBaHHOM [BUratensMuM BHYTPEHHEro CropaHusi C
3NeKTpocTapTePHbIM MYCKOM, HE3aBMCMMO OT YMcna asuratenen, 4OMKHO BbiTb CTauMOHAPHO
YCTAQHOBIIEHO HE MeHee 4YeM MO [ABe CcTapTepHble 6GaTapeu ANA nycka rMaBHbIX U
BCMOMOraTternbHbiX ABuraTenen unn He meHee 4Yem faBe obwme GaTtapen Onsa nycka BCex
asuratenen. Npn aTom AomkHa ObITb NpeaycMOTpPeHa NOCTOAHHas cucTtemMa KOMMYyTauuu,
obecneumBaloLas BO3MOXHOCTb UCMOSb30BaHUA niobon M3 bartapen ang nycka noboro
asuratensa w3 rpynnel, obcnyxvBaemon 3aTon OaTtapeen. [lapannenbHoe NOAKMNOYEHME
GaTapew B 3TOM crny4ae He JonycKaeTcsl.

13.7.1.2 [na cygooB orpaHMYeHHOro paroHa nnaBaHua R3, a Takke Ond cyooB C
YCTaHOBKOW Marion MOLLHOCTW OrpaHU4eHHOro paroHa nnasaHus R2 (KpoMe naccaXxmpekmx),
AonycKaeTcsl NPUMEHATb TONbKO OA4HY CTapTepHyo GaTapeto Npy yCrioBMU BO3MOXHOCTU ee
NCnonb3oBaHUA A9 Nycka Bcex ABuraTenen.

13.7.2  XapaktepucTuka b6aTtapem.

13.7.2.1 Kaxpas ctaptepHasa 6aTtapes gomkHa ObiTb paccuntaHa Ha paspsgHblv TOK B
CTapTEPHOM peXuMMe, COOTBETCTBYIOLMN MaKCUManbHOMY TOKYy Hambornee MOLLHOro
CTapTEepPHOro anekTpu4eckoro Asuratens.

13.7.2.2 EMkocTb Kaxgow Oatapen gormkHa obecneumBaTb He MeHee LIEeCTU MyCKOB
aBuraTens BHYTPEHHEro CropaHmsa B MNOArOTOBMIEHHOM K MYCKYy COCTOSHWW, a Ana ABYX
apuratenen n 6onee — He MeHee Tpex NycKoB Kaxaoro asuratens. O6wasa eMkocTb 6aTapen
ANA nycka rnaeBHbIX ABuratenen pomkHa obecneumBatb Tpebyemoe 4MCNO MyckoB B
TeyeHue 30 MuH.

13.7.2.3 Tlpu pacyeTe emKocTn 6atapen cnegyet NpeaycMoTPeTh NPOAOIPKUTENBHOCTb
KaXkgoro nycka He meHee 5 c.

13.7.3  3apsgHble yCTpOUCTBA.

13.7.3.1 TutaHne  3apsgHOro  YCTPOWCTBA  CTapTepHbix  6GaTtapen  [OOMKHO
OCYLLECTBIATLCA MO OTAENbLHOMY douaepy OT rMaBHOro pacnpeferirerbHoro wura, ecrnv
Jaxke npegycMoTpeHa 3apsiaka 6atapen OT HaBeLeHHOro reHepartopa.

13.7.3.2 [Ona cyooB OrpaHMYEHHOro paroHa nnaBaHmsa R3, a Takke Ons cydoB C
YCTaHOBKOW Mariov MOLLHOCTM OrPaHMYEHHOro panoHa nnaeaHma R2 (Kpome naccaXxmnpckumx),
AonyckaeTcs 3apsaka ctapTepHon batapen TONbKO OT HAaBELLEHHOIO reHepaTopa.
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14 ANEKTPUYECKUE AMNAPATbI U YCTAHOBOYHAA APMATYPA

14.1 ANEKTPUYECKUE AIMNNAPATbDI

14.1.1 O6wme TpeboBaHUA.

14.1.1.1 KOHCTpyKUMS BbIKNOYATENEN CO CMEHHBIMM KOHTaKTaMu QOMKHA ObiTb Takown,
4YTOObl 3aMeHa KOHTaKTOB MOrfa BbIMOSHATECS OBbIYHBIMYM UHCTPYMEeHTaMn 6e3 geMoHTaxa
BbIKMOYaTENS UM €ro OCHOBHbIX Y3I10B.

14.1.1.2 Bce pasbeanHUTENN W BbIKNKOYATENN, KPOME KalTHbIX, OOMMKHbl OblTb
CHabXeHbl MexaHU4YEeCKUMN UMW SNEKTPUYECKUMU UHOMKaTOpaMU MOMOXEHUS BKIIOYEHUSN
KOHTAKTOB, HaxogdaWwuMuMca B MeCTe, C KOTOpOro annapaT npuBOAUTCA B [OeucTBue
ornepaTtopom.

14.1.1.3 TlonoxeHnss 6apabaHoB KOHTpOSEpa U KOMaHAOKOHTpONepa AOMKHbI YETKO
PUKCMPOBATLCA MEXaHMYecKkn, Mpu 3TOM HyneBoe MOMoXeHUe A0SMKHO (UKCUpoBaTbCs
Gonee oTYETNMBO, YeM gpyrue.

BapabaHbl KOHTponnepa v KOMaHAOKOHTpoOMfepa [AOSMKHbl CHabXaTbCs LWKanon wu
yKasaTtenem norioxeHus.

14.1.1.4 Tlyckoperynupylowme annapaTtbl, 3a WCKNIOYEHNEM MPUMEHAEMbIX AiS
NNaBHOrO PerynMpoBaHns, AOMKHbI ObITb M3rOTOBMEHbLI TakMM 06pa3oM, YTOObI KOHEYHbIE U
NPOMEXYTOUYHbIE (PUKCMPOBAHHBLIE MOSNOXEHUS Ha OTAENbHbIX CTYNEHAX ynpaBrieHnsa 6binm
Nerko oWyTMMbl, a ABWKEHME 3a KOHEYHbIE NOMNOXeHMS BblfI0 HEBO3MOXHO.

14.1.2 KommyTaUuuOHHbIe U 3alUTHbIE INEeKTpUYeCcKue annaparbl.

14.1.2.1 KomMMmyTauUMOHHbIE 3NeKTpuyeckne annapartbl OOS/MKHbl COOTBETCTBOBATb, MO
KpanHen mepe, HauuoHanbHbIM CTaHgapTam M AormkHbl 6biTb NnogobpaHbl Takum obpasom,
YTOObI:

B HOpMarbHOM pexume paboTbl MX HOMUHArbHbIE HanPsXKeHWsl, HOMUHAaNbHbIE TOKN U
AonycTUMble TeMnepaTypbl He ObINN NPeBbILLEHbI;

BblgepxmBatb 06e3 noBpeXaeHWd W HarpeeBa Bbille npeaenbHonM Temnepartypbl
npeaycMOTPEHHbIE NEPErpy3kn B NEPEXOOHbIX PEXMMAX;

NUX XapaKTepUCTUKU B peXmme KOPOTKOro 3aMblKaHWUA COOTBETCTBOBAaNnN OXuaaemblM
3HaYeHUAM ToKa KOPOTKOro 3aMblKaHUSA Ha BbiBOAaAX (KNnemMmax) Kaxgoro KOMMyTauMOHHOro
annapaTta npu pacyeTHOM 3Ha4YeHUn Ko rLNEHTA MOLLHOCTH.

14.1.2.2 HomuHanbHass  oTkmwyatwowas  cnocobHoctb  (I.;,)  KOMMYyTaLMOHHbIX
ANEeKTpU4ecKnx annapatoB, MpedHasHaYeHHbIX ONA  OTKMHYEHUS TOKOB  KOPOTKOro
3aMblKkaHus, 4OMMKHa BbITb HE MEHbLLE, YEM:

OencTByloLLEe 3HAYEHNE NEPMOANYECKON COCTAaBISOLWEN OXNOAEMOro Toka KOpOTKOro
3amblkaHus (I,.) ANA NePEMEHHOrO TOKa;

OXnAaembll TOK KOPOTKOro 3amblKaHWs MpW YKasaHHOW NOCTOSIHHOW BPeEMeEHW annapaTta
O5151 NOCTOSIHHOMO TOKa B MECTE UX YCTAHOBKN B MOMEHT OTKITHOUYEHUS.

14.1.2.3 HomwuHanbHas HanbonbLuas BKIIONaroLLas CNOCOBHOCTL (Iem)
KOMMYTAUUOHHBIX  3NEKTPUYECKUX annapaToB, KOTOpble MOryT ObiTb BK/OYEHbl B
ANEKTPUYECKYHO LieMb, 3aMKHYTYH0 HaKOpPOTKO, AOSMKHA ObiTb HE MeHee MUKOBOro 3Ha4YeHus
OXWAAemMoro Toka KOpOTKOro 3amblkaHus (I,) B MECTe UX YyCTaHOBKM.

14.1.2.4 ToK 3nekTpoANHaMUYECKOW CTOMKOCTM KOMMYTAUMOHHBLIX 3IEeKTPUYECKNX
annapaToB, He npefHasHa4YeHHbIX ANA OTKIHYEHUA TOKOB KOPOTKOrO 3aMblKaHUS, OOKEH
ObITb HE MeHee MKOBOro 3Ha4YeHUst 0XKMAAEeMOro Toka KOPOTKOro 3amMblkaHus (I,) B MecTe nx
YCTaHOBKMW.

14.1.2.5 Tepmuyeckass CTOMKOCTb KOMMYTaALMOHHbIX 3MEKTPUYECKUX annapaToB npu
KOPOTKOM 3aMblkaHUM OOSHKHA COOTBETCTBOBATb TEMSIOBOMY BO3AENCTBUIO MEPUOANYECKOMN
COCTaBIisIOLLEN OXMOAEMOro Toka KOPOTKOro 3aMblkaHus (4encTBytollee 3HadeHue (I,.)) B
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MecTe WX YCTAHOBKM 3a BpeMsi KOPOTKOro 3amblkaHWsi, OOYCNOBMEHHOrO CenekTUBHbIM
AENCTBMEM YCTPOWCTB 3aLLUTLI.

M punmeydyaHune. TepmmquKaﬂ CTOMKOCTb KOMMYTAUMNOHHOIO 3J1IEKTPUYECKOro annaparta
onpenendaeTca Kak nponsseaeHne Kkeagparta ,EleVICTByIOU.leFO 3Ha4YeHuA I'IepVIO,CI.I/I‘-IeCK017I cocTaBnstoLen
OXngaemMmoro Toka KOpPOTKOro 3aMblKaHuA, KA, Ha BpemMA, C, I?Xtwn OOJPKHa ObITb YKa3aHa B €ero
TEXHUYECKNX XapaKTepucTunkax.

14.1.2.6 HomMMHanbHbIA KPAaTKOBPEMEHHO SOMYCTUMBIN TOK (I,,,) AN KOMMYTaLMOHHbIX
3NEKTPMYECKMX annapaToB B LENsiX C CEeNEKTUBHbIM AENCTBMEM 3alUMUTbl AOIMKEH ObITb He
MeHee [OEeNCTBYIOLWEro 3HavyeHns nepuoanyeckon COCTaBISIOWEN OXMOAEMOro TOKa
KOpPOTKOro 3amblkaHus 3a nepsbli nonynepuog (I, > I,.).

14.1.2.7 TlpumeHeHune aBTOMaTU4ECKOro BbIKNtO4aTens, He obnaparoLlero
HOMUHaNbHOW 3JKCnryaTauMOHHOW Haubonblueh OTKM4YarLlWwen CcnocobHocTblo (I.5) M
HOMUHanNbHOW Haubonbluen BkhoYawowen cnocobHoctblo  (I;,;), COOTBETCTBYHOLUMX
OXnaaemMoMy TOKY KOPOTKOro 3amMblkaHWs B MeCTe, rAe OH YCTaHOBIMEeH, JonyckaeTca npu
yCrnoBMM, 4YTO OH 3aliMlieH CcO CTOPOHbl reHepaTtopa npefoxpaHutTenamu  u/vnm
aBTOMATMYECKMM BbIKNOYaTENEM, UMEIOLLUM, NO KpanHen mepe, HeobxoanMble HOMUHanbI
ONA TOKOB KOPOTKOrO 3aMblkaHUA M He SBMSOWUMCS aBTOMaTUYECKUMM BbIKNOYaTenem
reHepaTopa.

MopoGHble ycTpoWcTBa 3awuThbl, obnagarolimMe §nullb HOMMHANbHOM npenenbHON
HanbonbLUuen OTKYatoLWwen cnocobHOCTbIO (I,,,), HE AOIMKHbI YCTaHABNMBATLCA Ha rMaBHbIX
W aBapUMHbIX pacnpeferniTenbHbIX LWWUTax W He [OOMMKHbl MNPUMEHATLCA B LEensx
OTBETCTBEHHbIX M aBapuiHbIX NoTpebutenen. VIx xapakTepucTukm AOMmKHbl OblTb Taknumu,
4yTOObI;

.1 npu OTKMAYEHMM MaKCUMaNbHOMO OXWMOAEMOro ToKa KOPOTKOro 3amMblKaHus
aBTOMAaTMYECKUN BbIKMOYaTeNb Ha CTOPOHE Harpysku He nospexganca A0 CTeneHu
HEeNPUrogHoOCTU K darnbHenwen paboTe;

.2 NpV BKIOYEHMN aBTOMATUYECKOro BbIKIHOYATENS HA MakCUMaribHbIA OXMOaeMbli
TOK KOPOTKOrO 3aMblkaHWSA OCTarlbHasi YacTb 3MNEKTPUYECKOM YCTaHOBKM He noBpexaanach;
npv 3TOM onyckaeTcs, YToObl aBTOMaTMYeCKUI BbIKoYaTenb, YCTAHOBIEHHbIA HA CTOPOHE
Harpysku, He 6bin HeMeaneHHO NPUroAHbLIM K AanbHenwen paboTe.

14.1.2.8 B aneKkTpuyecKkmx Lensx ¢ HoMMHanbHbIM TOKOM Harpysku, npesbiwatowmm 320 A,
OnNs 3aWuMThl OT MNeperpysok OOMKHbl yCTaHaBnMBaTbCA aBTOMAaTUYECKUE BbIKHYaTeNu.
PekomeHayeTcs npumeHeHe aBToMaTUYeCcKnx BolknovaTtenen npy toke 6onee 200 A.

14.1.2.9 BoblkntoyaTenn B Uensx reHepatopoB MOCTOSHHOIO TOKA CMELLaHHOro
BO3OYXAeHnd, npegHasHavyeHHbIX Ans napannensHon paboTbl, AOMMKHbI UMETb MOMNKC ANs
YPaBHUTENbHOIMO MPOBOAA, MEXaHMYEeCKM COMPSPKEHHbIM C  OCTanbHbIMK  NOMOCaMU
BbIKNtOYaTensa Takmm obpasom, 4Tobbl OH BKNHOYANCHA A0 NOAKMOYEHNST OCTanbHbIX NOMCOB
K LUMHAM W1 OTKMoYancs nocne nx oTKNioYeHus.

14.1.3 AnnapaTtbl ¢ py4YHbIM NPUBOAOM.

14.1.3.1 HanpaBneHue OBWKEHUS PYYHbIX OPraHoB yrnpaBrneHUs KOMMYTaUNOHHbIX UK
NyCKOPErynupyLwmx annapaTtoB [AOMKHO ©OblTb TakuMm, 4TOObl BpalleHue pPYKOSATKM
(MaxoBuKa) NO YacOBOW CTPESike Unu nepemMeLLeHme pykosTKU (pblyara) BBEpX uUnu Bnepes,
COOTBETCTBOBAsIO BKIOYEHMIO annapaTta, MyCcKy 3NeKTPUYECKOro ABuraTens, yBEnn4eHuio
060pPOTOB, NOBLILLIEHUIO HAMPSPKEHNSA U T. M.

Mpwn ynpaeneHmm nogbeMHUKaAMUN NN OMYyCKaloLWMMM YCTPOMCTBaAMK BpaLLEHNE PYKOSITKU
(MaxoBuKa) MO 4acoBOW CTpenke WNW ABWXEHUS PYKOATKM (pblyara) Ha cebst JOMKHO
COOTBETCTBOBATb MOABLEMY, a BpallleHMe NPOTUB YaCOBOW CTPENKM UNKN ABMXKEHNE OT ceba —
OnyCKaHuIo.

14.1.3.2 KHOMKM BbIKMoYaTenen OOMKHbI OblTb M3rOTOBMEHbLI TakMM 06pa3om, 4TOObI
OHW He Mornu ObITb CNy4YanHO NpPUBEAEHbI B 4ENCTBUE.
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14.1.4  AnnapaTbl C MalUMHHbLIM NPUBOLAOM.

14.1.4.1 TlpuBOOHOMW MEXaHM3M aBTOMATMYECKUX W APYrnX BbIKNOYaTeNnen A0SKeH
OblTb CKOHCTPYMpPOBaH TakK, 4YTOObl B Criyd4ae MWCYE3HOBEHWS 3JHEprun, nNpuUBOLSALLEN B
OBWXeHNe MaLUWHHLIN NPUBOA, KOHTaKThI BbIKIToMaTers 0CTaBanuchb TOMbKO BO BKMIOYEHHOM
UIN BLIKMIOYEHHOM MONOXEHUMN.

14.1.4.2 3neKTp4eCKMn MaLLNHHbIN NPpMBOA AOSMKEH obecneymBaTb HaAEXHOE BKIOYEHNE
annapata npu W3MEHEHUsIX HanpshkeHust uenu ynpaeneHmss B npegenax 85 — 110 %
HOMWHANbHOMO 3HaYeHWs, a NPy NepeMeHHOM TOKe — MPU OTKNOHEHUM YacToThl (AnanasoHa
yactoT J3Y C M3MEHsSeMOW 4aCTOTOM OCHOBHOrO WCTOYHUKA JIIEeKTPO3Heprum) B
npegenax +5 % OT HOMUHANBHOIO 3HAYEHUS.

14.1.4.3 CHwxeHve HanpsxxeHus uenu ynpasnennsa go 70 % HOMUHaNbHOro 3Ha4YeHus
He [OSDKHO BbI3blBaTb pasMblkaHWUS KOHTAKTOB annaparta WM yMEHbLUeHUA KOHTaKTHOro
HaxaTus.

14.1.4.4 KoHCTpyKuMen pomkHa ObiTb npegycMOTpeHa BO3MOXHOCTb — PYYHOrO
ynpaBneHna BoblKnoyaTenem, MMeLWmnM MallMHHBLIN NpuBoA,.

1415  Katywkmu.

14.1.5.1 KpenneHne npoBoda WM HAKOHEYHMKA K OOMOTKE KaTyLIKM OOIDKHO ObiTb
BbINOSIHEHO TakMM 06pa3om, 4Tobbl yCUnunsa oT NpUcoegMHEeHHOro NpoBoAa He nepeaaBanmcb
Ha BUTKM KaTywku. OTBOAbI KaTyLleK HanpsbkeHusl [OOIDKHbl M3roTaBnuBaTbCa U3
MHOrOMPOBOSIOYHOIO TMOKOro MPOBOAA, 3a MCKMYEHMEM TeX ClyyaeB, Koraa KOHTaKTHble
3aXNMbI 3aKpernneHbl HENOCPEACTBEHHO HAa KOPryce KaTyLLUKU.

14.1.5.2 KaTywKkn SneKTpOMarHUTHbIX annapaTtoB LOSMKHbl MMETb O0O3Ha4YeHus ux
XapaKkTepuCTUK.

14.1.6 AnemMeHTbl CONPOTUBIIEHUA.

14.1.6.1 3nemeHTbl COMPOTMBIIEHMNIA OOMKHbI JIErKO 3aMEHSATbCA MOCEKUMOHHO WIn B
Lenom.

14.1.6.2 ConpoTMBNEHNs LOMKHbl ObiTb PacnonioXXeHbl U BEHTUNMPOBATLCA TaKUM
obpa3om, 4TOObI OHW He HarpeBanu ApPYrnx YCTPOWCTB A0 NpPeAenoB, MNPEBbILALNX
Jonyctumele.

14.1.6.3 CoeguHeHuss Mexay adremMeHTamMu COMNPOTUBNEHUA WKW MexXay HUMU U
3aXMMaMu, ecnu He npegycMmatpuBaeTcsd HeoOXOAMMOCTb UX OEeMOHTaxa, OOIKHbl ObiTb
CBapPHbIMW NN C MEXaHUYECKM obxaTnem nytem onpeccoBku. [lonyckaeTcs npuMmeHeHue
nawnkn, ecrnn B MeCTe CoeMHEHUs1 TeMnepaTtypa He npeBbIlaeT npeaena, 4onycTumMoro ans
npunos.

14.1.7 TNpepoxpaHUTenu.

14.1.7.1 Kopnyca nnaBkMX BCTaBOK AOSPKHbl OblTb MOMHOCTLIO 3aKPbLITOrO TuNa.
PacnnaeneHne nnaBKom BCTaBKN HE JOSMKHO BbI3biBaTb BbIOpOCA Ayrv HAPYXKY, MCKPEHUS UK
APpYroro BpeagHoro Bo3gencTBms Ha bnusnexatime 4actu.
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14.2 YCTAHOBOYHAA APMATYPA

14.2.1 O6wme TpeboBaHUA.

14.2.1.1 Kopnyca apmaTypbl OOIDKHbI U3rOTOBASATLCS U3 KOPPO3UOHHO-CTOMKOrO UNu
COOTBETCTBEHHO 3aLlLULLEHHOrO oT Koppo3uu n, no KpanHen Mepe,
TPY4AHOBOCMIAMEHSIOLWErocs Marepuana ¢ COOTBETCTBYIOLLEN MEXAaHNYECKON NMPOYHOCTHLIO.
Kopnyca apmaTypbl, NpegHa3Ha4eHHOW A11s YCTaHOBKM Ha OTKPbITON nanybe, B oxnaxaaemMbix
nomeweHnsax, pbolboobpabartbiBaloWwnx Lexax W AOPYrMX CbipblX MecTax, AOJDKHbI
N3roTaBnNMBaTbCs U3 naTtyHW, OGPOH3bl UMM paBHOLIEHHOrO0 Martepuana wunmM uad nnacrtmacc
COOTBETCTBYIOLLLErO KadecTBa. EcCnu npumeHdaeTca cTanb unuM  chna.bl - antoMUHUS,
Heob6X0aNUMO NPUMEHSITL COOTBETCTBYIOLLYIO aHTUKOPPO3NOHHYIO 3aLuTy.

B wunspgenusx 13 cnnaeBa aniOMuWHUSE HE PEKOMEHAYETCS Npou3BOAUTL Pe3bbOoBbIX U
nocagoYHbIX COeaUHEHUI OeTanen.

14.2.1.2 WN3onsumoHHble AeTanu, K KOTOpbIM KpenaTcs TokoBeayLimMe 4acTu, OO0SDKHbI
n3rotaBnnBaTbCs N3 MaTepunanos, HE BblOENSIOLWMX BOCNIIAMEHSIOLWMXCS OT ANIEKTPUYECKON
NCKpbI ra3oB Npu Temnepatype go 500 °C BKNHOUUTENBHO.

14.2.1.3 OcBeTutenoHaa apmaTtypa, npefHasHadeHHast Ans YCTaHOBKU Ha rOprYmX
Marepuanax unu BONu3an HUX, OOSMKHa ObiTb M3roTOBEHa TakMm obpas3om, 4YTOObl OHa He
HarpeBanacsb Bbiwe 90 °C.

14.2.2  TaTpOHbLI.

14.2.2.1 KOHCTPYKUMS OCBETUTESIbHbIX MaTPOHOB C BUHTOBLIM LIOKOSIEM [OMMKHA
obecneymBaTb HaAEXHOE yaepXXaHUe NamMmn OT CAMOOTBUHYMBAHUSI.

14.2.2.2 B naTpoHax He JOoMyCcKaeTcs yCTaHOBKa BbiKMo4aTeENEMN.

14.2.2.3 Kaxablil oCBETUTENBHbIA NATPOH AOMKEH MMETb 0003HAaYEeHHOE HOMUHAMNbHOE
HanpshkeHne, a Takke HanboNbLUMIA AOMNYCTUMbIA TOK UM MOLLIHOCTb.

14.2.3 LLitencenbHble coeanHEHMUS.

14.2.3.1 KoHTaKTHble rHe3aa LTencenbHbIX PO3eTOK AOMKHbI OblTb TAKOM KOHCTPYKLMMK,
KoTopas obecnevmBaeT NOCTOSIHHbIN HAXXUM B KOHTAKTE CO LUTbIPEM LUTENCENbHOW BUIKU.

14.2.3.2 He gonyckaeTtcs NpuMeEHEHNE LUTENCENbHbIX BUMOK C Paspe3HbIMU LWTLIPSAMMU.
WTbipn wTencenbHbIX BUNOK Anst Toka ©6onee 10 A OOMKHbI ObITb LMAMHOPUYECKUMN
CMSIOWHbLIMW UITN NOSLIMWN.

14.2.3.3 LUTencenbHble PO3ETKM 1 BUNKN ANS HAMPSKEHUs! Bbile 6e30MacHOro AomKHbI
MMETb KOHTaKTbl [AOnsl NOAKMIOYEHUS] 3a3eMIsWmMX Xun  Kabens npucoeauHAeMbIX
notpebutenen.

14.2.3.4 LUTtencenbHble pO3eTKM OOMMKHbI ObiTb M3rOTOBIEHLI TakKMM 0Opa3om, YTOObI
obecnevmBanach CTeneHb 3alMTbl HE3aBMCUMO OT TOr0, HAXOAMUTCA BUINKA B PO3ETKE UIN HET.

14.2.3.5 Y wTencenbHbIX PO3ETOK C HOMUHANbHbIM TOKOM 6onee 16 A AomKHbI ObiTb
npegycMOTpEHbl BCTPOEHHbIE BbikMtovaTenu. CnegyeT Takke NpeaycMoTpeTb Y 3TUX PO3ETOK
GNOKMPOBKY, MCKIOYaoLLYy0 BO3MOXHOCTb NMPUCOEANHEHUS UM BbIHUMa@HUSA BWUIIKW, €CNn
BbIKNOYaTENb PO3ETKN HAXOOAUTCA B MOJTOXKEHUN «BKMHOYEHOY.

14.2.3.6 B wTencenbHbIX po3eTkax 6e3 6NoKNpOBKM pacCTOSHUS MEXY KOHTaKTaMu no
BO34YyXY Y MO U30MALNOHHOMY MaTepuany A0MmkHbl ObiTb TakMMK, YTOObI HE MO0 BO3HUKHY Tb
KOPOTKOro 3aMblKaHWs BCNeaCTBUE NepekpbiBaHUS Ay NPy BbIHUMaHUN BUMKN, HAarpyXeHHoM
TokoM Ha 50 % 6ornblue HOMUHANBHOrO NPU HOMUHAITBLHOM HaNPSKEHUN.

14.2.3.7 LTencenbHble pO3E€TKM U BUMNKN OOMMKHbI UMETb TaKyld KOHCTPYKLMIO, YTOObI
Henb3s 6bI10 BCTaBUTb TOKOBEAYLUNI LWIThIPb B THE340 3a3EMITEHNSA, @ KOHCTPYKLMSA PO3ETOK,
npeaHasHa4YeHHbIX ANA nogknioveHns asuratenen (YyCTPOMCTB), HanpaBneHwe BpalleHus
(oencTeun) KOTOPLIX 3aBUCUT OT MUBMEHEHUS NOPSIAKa crieaoBaHms a3 uinm NoncoB, A0SMHKHA
OOMONHUTENBHO UCKNIYaTb BO3MOXHOCTb M3MEHeHMst 3Toro nopsigka. Npu coeguHeHun
BUJTKM CO LUTENCENbHOW PO3ETKOW 3a3eMnsiollas YacTb BUITKM OOMKHA BXOAUTb B KOHTaKT C
3a3eMnNAILLEN YaCTblO LUTENCENBHOM PO3ETKN OO COEANHEHNS TOKOBELYLLNX LWThIPEN.
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14.2.3.8 B wrencenbHbIX po3eTkax W BWUSIKAX He [onyckaeTcs YycTaHaBnmBaTb
npegoxpaHuTenu.
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15 ANEKTPUYECKUE HAITPEBATEJIbHbIE U OTOMNMUTEJIbHbLIE NMPUBOPbI

15.1 OBLLUME NMNONOXEHUA

15.1.1 [donyckaeTcs NpUMEHEeHMe areKTpoHarpeBaTernbHbIX W OTOMUTENbHbIX
YCTPOWCTB TONbKO CTaLMOHAPHOro Tuna.

15.1.2 TuTaHmne anekTpoHarpeBaTesibHbIX W OTOMUTENbHbLIX YCTPOWUCTB AOSMKHO
OCYLLECTBMATLCA OT [MaBHOMO pacnpefenurenbHoOro LWwuta uamM  rpynnoBbIX  LLUTOB,
npeAHasHa4YeHHbIX A58 3TOW Lenu.

15.1.3 Hecywue 4acTn KOHCTPYKUWUW 3reKTpoHarpeBaTesibHbIX W OTOMUTENbHbIX
YCTPOUCTB, a TakKe BHYTPEHHNE MOBEPXHOCTU KOXKYXOB AOMMKHbI U3rOTOBMATLCA MOMHOCTLIO
N3 Heropto4nx MaTepuarnos.

15.1.4  [donycKaeMmbll TOK YTEYKN B HArpeTOM COCTOSIHMM OOSKEH ObiTb He Gonee 1 MA
Ha 1 KBT HOMWHaNbHOM MOLLHOCTM Ans N6Oro oTAeNnbHO BKKOYAEMOro HarpeBaTesnbHOro
anemMeHTa n He 6onblie 10 MA ans Bcero npuodopa.

15.1.5  OnekTpoHarpeBaTenbHblE N OTONUTENbHLIE YCTPONCTBA AOSMKHbI ObITb Takon
KOHCTPYKLMKN, 4TOObI TemnepaTtypa MxX YacTeun, KOTOPbIMU LOKEH NONb30BaTbCs NepcoHan
UM C KOTOPbIMU BO3MOXHO COMPUKOCHOBEHWE, He MpeBbillana 3Ha4YeHWW, YKasaHHbIX B
Tabn. 15.1.5.

Tabnwuuya 15.1.5

No [onyckaemble
a YacTtu npndopos Temnepatypbl,
n/n °
C
1 PykosiTkn ynpasneHus n gpyrve 4actu, KOTOPbIMU JOMKHbI MONb30BaTbCA B TeYeHue
3HaYUTENbHOIrO BPEMEHM:
MeTannnyeckme 55
apyrve 65
2 To e, HO C KOTOpPbIMW BO3MOXHO KPaTKOBPEMEHHOE COMPUKOCHOBEHUE:
MeTannuyeckue 60
apyrve 70
3 Koxyxv anekTpuyeckmx oTonuTenbHbIX MpubopoB NOMELLIEHWIN Npu TemnepaTtype 80
okpyxatowero Bosgyxa 20 °C
4 Bo3ayx, BbIXOASILLNIA U3 3NEKTPUYECKMX OTONUTENbHBLIX NPUBopoB B ob6orpeBaemMble 110
noMeLLeHnst
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15.2 OTOMNUTEJIbHbLIE NPUBOPbLI

15.2.1  OnekTtpuyeckne  oTonuTeNbHble  MNpuUbOpbl,  MNpeAHasHavyeHHble  Ans
NMOMELLEHMIN, [OOMMKHbI ObiTb  cTaunoHapHbiMW. OHWM  OOMKHbI  ObiTb  06OpPYAOBaHbI
YCTPOWCTBaMM, OTKMOYaWNMN  MUTaHWe B Criyd4ae HedonyCTUMOro  MoBblEHUS
TemnepaTtypbl koprnyca npubopa.

15.2.2  Ecnu Ha oTOnNUTENbHbIX U HarpeBaTenbHbIX Npubopax He NpegycMaTpmMBaloTCA
BCTPOEHHbIE OTKIMOYalLLMe YCTPOMUCTBA, TO Takme yCTPONCTBA AOIMKHbI OblTb YCTaHOBMNEHbI B
noMeLLeHnI, rae HaxoaaTcs 3aTn Npubopsl.

BblkntovaTenu gOMmKHbl OTKOYaTb NUTaHWE Ha BCexX nontcax unu dgasax.

15.2.3  KOHCTPYKLMS KOXYXOB 3NEKTPUYECKUX OTOMNUTENbHbIX MNpUOOPOB [OMKHA
NCKNIoYaTb BO3MOXHOCTb pa3MeLLeHnst Ha HUX Kaknx-nnbo npegmeTos.

15.2.4  CraumoHapHble oTonuTesnbHble Npubopbl Ha HanpsbkeHne 380 B n Bbiwe,
Aonyckaemble B COOTBETCTBUM C Tabn. 4.2.3, OOMKHbI UMETb 3alUTHOE WCNOSIHEHWME,
UCKNoYarLee BO3MOXHOCTb [[OCTyrna K 4acTaMm nop HanpshkeHnem 6e3 npuMeHeHus
crneymnanbHOro MHCTpymMmeHTa. Koxyxm 4omkHbl ObITb CHabGXeHbl HaANUCAMM, YKasblBaoLWMMMN
HanpshkeHue.

15.2.5 Kamby3aHble aneKkTpuyeckue HarpesaTefbHble npunbopsl OOJIMKHbI
N3roTOBNATBLCA Takum 06pasoM, HYTOObI UCKHUYNTL BO3MOXHOCTb COMPUKOCHOBEHWNS NOCyabl
C 4acCTsIMW, Haxo4saWMMMUCS NOA HanpsKeHUEM, U 4Tobbl yTeuka XMAKOCTEN He BbidbiBana
KOPOTKOroO 3aMblKaHUS UK NOBPEXOEHMS U3ONALMM.

15.2.6  CayHa gormkHa 6biTb 0b6opygoBaHa orpaHUYMTENEM TemnepaTypbl, KOTOPLIN
OOJDKEH OTKMOYaTh ANeKTpoHarpeBaTeb OT CeTH (MPY 3TOM AOIMKHbI 06ecTouMBaThCS U Lenu
ynpaBreHnsa anekTpoHarpesaTenem), ecnn TemnepaTtypa B 3oHe 0,3 M OT noABofoka
npesbiwaeT 140 °C. B aton 30He MOryT yctaHaBnmMBaTbCsl TONbKO YCTPOWCTBA YNpaBreHs
aneKTpoHarpesBaTensaMmn (TepMocTaTbl U OrpaHVYUTENn TemnepaTtypbl) U Kabenn K HUM,
BblAepXXusatoLLme Temnepatypy He meHee 170 °C.

OnekTpuyeckne neyn cayH [OOMKHbl oTBeyatb TpeboBaHusam 2.1.5.1 vactn VI
«[lpoTnBonoxapHas 3awuTar.
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15.3 HArPEBATEJIbHbIE YCTPOUCTBA A1 TOMNJIMBA, MACNA U BOAblI

15.3.1  Kpome TpeboBaHMIN HACTOSLWEN rMaBbl, HarpeBaTesbHble YCTPOUCTBA LOIMKHbI
oTBevaTb TpeboBaHuAM pasg. 6 yactn X «KoTnbl, TennoobmMeHHble annapaTtbl U COCyAbl Nog,
AaBrneHnem».

15.3.2 TllogorpeB TomnMBa W Macra C TemnepaTypon Bchbiwky Bbiwe 60 °C
OOMyCKaeTCsl  OCYLECTBNSATb  ANEKTPUYECKUMM  NOJOorpeBaTeNnsaMn nNpu  BbINONTHEHWUU
TpeboBaHui 15.3.3 1 15.3.4.

15.3.3 TllopgorpeBaTernbHble yCTpONCTBa TPYOONpOBO4OB 4OMKHbI ObiTb 060pYAOBaHbI
cpeacTBaMu perynmpoBK/M TemnepaTtypbl, CBETOBOM CUrHanm3aumen o pexmmax paboTbl, a
Takke CBETOBOM W 3BYKOBOMW CUrHanNm3aumMen 0 HeMCnpaBHOCTAX W NOBbILLEHUM OOMYCTUMOWN
TemnepaTypbl.

15.3.4  YcTpowcTBa nogorpeBa TOMNIMBaA W Macna B TaHKax [dOMMKHbl ObiTb
obopynoBaHbl CpeacTBamMu PEryIMPOBKM TemMnepaTypbl HarpeBaemMon cpefbl, AaTymkamm
TemnepaTtypbl NOBEPXHOCTU HarpeBaTesbHbIX AIEMEHTOB, aTYMKaMU MUHUMArbHOTO YPOBHS
1 cpeacTBaMm OTKIKOYEHUS NUTAHWSA HarpeBaTenen Npu NpeBbILLEHUN ONYCTUMOro BEPXHEro
npeaena temnepaTypbl U NPU YMEHbLLUEHUN YPOBHS HUXKE MUHUMATbHOTO.

15.3.5 MogorpeBatenu Tonnmea u Mmacna AorkHbl ObiTb 0O00pPYaOBaHbl YCTPONCTBAMM
perynupoBkM TemnepaTypbl HarpeBaemMon cpedbl. He3aBMcMMO OT YCTPOMNCTBA perynmpoBKu
TemnepaTypbl HarpeBaemon cpefbl crnegyeT nNpenycMOTpeTb YCTPOWCTBO OTKIIHOYEHUSN
NATaIOLLEro HanpsbkeHs C  PydHOM OTOMOKMPOBKOM MpW  AOCTUXKEHMM TemnepaTypbl
NOBEPXHOCTM HarpeBaTeribHOrO 3fieMeHTa No kpanHen mepe Ha 15 °C HuXe TemnepaTypbl
BCMbILUKM.

[ns HarpeBaTenbHbIX 3fIEMEHTOB CaMOperynupyeMoro Tuna 3awmuta MOoXeT He
NPUMEHSATBLCA.
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15.4 CUCTEMbI C NPUMEHEHMEM KABENEW HATPEBA

15.4.1 Cuctemammn C npumeHeHvem kabenen HarpeBa AONs yganeHus nbga u
npegoTBpalleHms obnegeHeHWss OCHaLWalTCA CyAoBble YCTpoWcTBa, OOOpyaoBaHue W
NPOCTPaHCTBa, NpeaHas3HayYeHHble Ans:

BbIMOSIHEHNST CYAHOM CBOEro OCHOBHOIO Ha3HayeHusi (CrioBecHas xapaKTepucTuka B
cumBoOne Knacca);

COXpaHeHUs ynpasrisieMoCTu;

COXPaHEHUS1 OCTONYNBOCTMU;

6e30nacHOCTM aKkMnaxa (MnoTbl, LWIKONKK, Tpankl, fieepa u T.M.).

15.4.2  Tennonpou3BoAUTENLHOCTb TaKMX CUCTEM OOIMKHA ObITb HE MEHEE:

300 BT/M? gna NpOCTPaHCTB OTKPbITLIX Manyd, BepTONEeTHbIX NMoWaaok, Tpanos M
nepexonHbliX MOCTUKOB;

200 BT/M? ans HagcTpoex;

50 BT/m onst neepHoro orpaxgeHus ¢ BHyTPEHHUM 000rpeBoM.

15.4.3 B cuctemax ¢ npMMEHEHNEM SNEKTPUYECKMX kabenen HarpeBa OOIMKHO ObiTb
ocobo obpalweHo BHUMaHWE Ha Tennonepegady mexay kabenem u oborpeBaembiM
obopynoBaHuem (NpocTpaHCTBOM) Anst apdekTMBHOro oborpeea.

15.4.4 PacnpegenuTenbHbii WWT A5 YKa3aHHbIX CUCTEM AOMMKEH ObiTb 000pyaOBaH:

BaTTMETPOM UIM aMnepMeTPOM AN NHAMKaUun obLuen HarpysKku;

OTNNYMTENbHOM TabNMMYKON C yKazaHMeM pacyYeTHOW Harpysku KaXkgow uenu, a Takke
LUTa B LIENOM;

YCTPOMCTBOM 3aLLMTHOMO OTKITIOMEHUS ANS KO0 Lenu;

CUrHanbHbIMM NTaMnamMm O BKIOYEHUW Harpy3ku Mo Kakxaow uenu.

15.45 Kabenu HarpeBa [O/MKHbl ObiTb 3awumuieHbl OT neperpyskn B 125 %
HOMMHarbHOro Toka uenu. [na kabenen caMmoperynupyemoro Tuna 3awuta OT Neperpysku
MOXXET HE MPUMEHSATLCS.

15.4.6 TlpumeHeHne kabenen HarpeBa ana oborpesa TpybonpoBoAOB, NPOBOASALLMNX
roptoune cpefbl, a Takke TpybonpoBOAOB M apMaTypbl, PacnonoXeHHbIX BO B3PbIBOOMNACHbIX
NOMELLEHMAX W NPOCTPaHCTBax, [AOMNYyCKAaeTCs TOMbKO MpU COOTBETCTBYKOLEM Buae
B3PbIBO3aLUMTbI, MOATBEPXKAEHHOM cepTumnkaTtaMmm KOMNETEHTHOW OpraHM3aunn.
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16 KABEJIN U NMPOBOJA

16.1 OBLLUME NMNONOXEHUA

16.1.1 TpeboBaHus HacTosLlero pasgena He pacnpocTpaHaTCs Ha
pagmoyacToTHble, TenedoHHble, a Takke cunosble kabenn Ha HanpsbkeHne cabiwe 1000 B.
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16.2 XUJbl

16.2.1 Xunbl  kabenen, npegHasHadeHHbIX AONA  NUTAHUS  OTBETCTBEHHbIX
notpeburtenen, AOMKHbI OblTb MHOrOMPOBOSOYHLIMK (CM. Takke 16.8.1.2). B 1abn. 16.2.1
npuBeaeHbl CBEAEHUS O MMHUManbHOM YMCIEe MPOBOSIOK B XUNeE.

Tabnwunuya 16.2.1

HavmMeHbLUlee Yncno NpoBOSOK B Xune
HomuHanbHas nnowanb
CeMEHMS! Kb, MM2 Kpyrible HEeYNMOTHEHHbIE YNIIOTHEHHbIE CEKTOPHLIE U KPYrTble
NPOBOAHMKN NPOBOAHMKM

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
MpumeyvyaHnune. CoOOTHOLWEHNE HOMMHamMbHBLIX AnamMeTpoB MobbIX OBYX MNPOBOMOK B Xwune kabenew,
YMMOTHEHHbIX MEXaHWYeCKW, He [JOSPKHO MpeBbllwaTth 3HadeHunss 1:1,3, a gna >xun, cdopMOBaHHbIX

reoMeTpU4EeCKM, HO He YNNOTHeHHbIX — 1:1,8.

16.2.2 CoeauHeHuUs OTAEnNbHbIX MPOBOMOK >KWUNbl [AOMKHbI ObiTb CMeLLeHbl Mo
OTHOLLEHMIO APYT K APYrY NO AfMHE XWUMbl HA paccTosiHUM He MeHee 500 MM.

Takne coeguHEHUs He OOIPKHbl yXyAlaTb MEXaHWYEeCKMX U 3NEKTPUYECKUX CBOWCTB
MPOBOSIOKU, HE AOMKHbI U3BMEHSITb CEYEHMS MPOBOIIOKM U LIENON XKUIbl.

16.2.3  OTaenbHble NPOBOMOKN MEAHbIX XWIT C Pe3MHOBOW M30onaLUmneit AoMKHbI ObiTb
MOKPbITbI NOMNYA0W UMK APYTMM COOTBETCTBYIOLLUM CrIaBoM.

MoxeT ObITb AOMYLLEHO OTCYTCTBUE NONyabl NN APYroro YCTONYMBOIo NPOTUB KOPPO3U
MOKPbITUS HapPY)XHOrO MOBMBA UMM BCEX MPOBOSIOK XWUIbl C PE3VHOBOW M30NsUMUen, ecnu
npeanpusTmeM (M3roToBUTENEM) NPeayCMOTPEHbl Mepbl, rapaHTMpyloLWme, YTo pe3nHoBas
n3onauus He 6yaeT okasbiBaTb BpeAHOro BO3AENCTBUS HA MeTans XUrbl.

[N§a Xun, UMetoLLmMx apyrue BUabl U3oNsauum, Ny>KeHust He TpedyeTcs.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acme Xl)

161

16.3 USONAUMOHHbLIE MATEPUAIbI

16.3.1 Ona wusonsumm xun kabene n NpoBOAOB MOryT OblTb MPUMEHEHbI

N30NSAUMOHHbIE MaTepurarnbl, ykasdaHHble B Tabn. 16.3.1.

Tabnwunuya 16.3.1

[onyctnmasa
O6o3HaueHn pabouyas
Tvnbl N30MALUMOHHBLIX MaTepranos
e nsonaummn Temneparypa,
OC]_
TepmonnacTuyeckas nnacTtmacca
MMonuBMHWUAXIOPWA MU cONoNMMEP BUHUN-XNOPWAA W BUHMNaueTara PVC 70
AnacTomMepHbI KOMNAyHA UM TepMopeaKTUBHasA niacTtMmacca
OTnneHnponuneHoBas pe3nHa unu nogobHasa (EPM nnn EPDM) EPR 90
OTuneHnponuneHosas pesnHa NoBblLLUEHHOW NPOYHOCTH HEPR 90
MonuaTtnneH ceT4aTon CTPYKTYpbI XLPE 90
KpemHuiopraHnyeckasa pesamHa S 95 95
OTnneHnponuneHoBas pe3nHa unu nogobHas (EPM nnn EPDM) ¢ HF EPR 90
6esranoreHHon KoMnosuuuen
OTnneHnponuneHoBas pe3nHa NoBbILLEHHOW NPOYHOCTN C HF HEPR 90
©e3ranoreHHon KomMnosnumnen
MonuaTtnneH ceT4aTon CTPYKTYpbl ¢ 6e3ranoreHHon KoMnosunumen HF XLPE 90
KpemHuinopraHnyeckas pesvHa ¢ 6e3ranoreHHon komnosvumen HF S 95 95
MonvnoneduH ceTyaTon CTPYKTYpbl C 6e3ranoreHHon kKoMnosuumen HF 90 90

1 TewmnepaTtypa npoBoda Ansi pacyeTa AonyCTMMON ANUTENbHOWM Harpysku kabernsi.




Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acme Xl)
162

16.4 OBOJIOYKU

16.4.1 3awunTHble 060no4YkM kabenem u NpoBOOOB MOryT W3roTaBNMBATLCA W3
HemeTanInM4yecknx MaTtepunanos, ykasaHHblx B Tabn. 16.4.1, cBuHUa n meaw.

Tabnunuya 16.4.1

[onyctnmasa
O6o3HayeHne
Tunbl N30MALNOHHBLIX MaTepManos paboyas
n3onaumm R
Temneparypa, °C
TepmonnacTuyeckas nnacTtmacca
MonuBMHUNXIOPMA MK cononuMep BUHUNXopuaa U BUHUNaueTaTa ST1 60
ST?2 85
BesranoreHHas komno3numsa SHF 1 85
AnacTomMepHbI KOMNayHA U TepMO-peakTUBHasi nnacTmacca
MonunxnoponpeHoBasi pe3vHa SE1 85
XnopcynbOHUPOBAHHBIN NONMITUNEH UMW XITOPUPOBaHHAas SH 85
nonuaTuneHosas pesuHa
BesranoreHHasa komno3numsa SHF 2 85

16.4.2  3awmTHble 00O0MOYKM AOMKHbI ObITb OOWMHAKOBOW TOMLWMHbLI, B npeaenax
AONYCTUMbIX OTKIMOHEHWI, MO BCEW MPOM3BOACTBEHHOW AnuvHe kKabenst n obneraTtb Xunbl
kabens kKoHueHTpudeckn. OBOMNOYKM OOMKHBI 06pa3oBbiBaTb HEMPOHMUAEMOE MOKPbITHE,
NAOTHO NpuneraroLee K 3aluaeMbiM Xunam.

16.4.3  CsuHUOBble 0605104KM Kabenen crnenyeT U3rotaBnNnMBaTh U3 COOTBETCTBYHOLLINX
CMnaBoB, pernaMmeHTUpyeMbIX HauMOHanNbHbIMU CTaHAapTaMMm.

O6OnoYKM U3 YUCTOrO CBMHLA MOXHO MNPUMEHSITb TONbKO TOrA4a, Korga CBMHLOBas
o6ornoyka 6yaeT NoKpbiTa AONOMHUTENBHOM 3aLLMTHON 060N0YKON.
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16.5 SALLUUTHBIE NMOKPbITUA

16.5.1  OkpaHupylolas onneTka JOSfMKHA W3roTaBnmMBaTbCs U3 MEOHOW IyXKeHOW
NPOBOMOKN UK U3 antoMUHUEBOWN NEHTLI C NOSIMMEPHBIM MOKPLITUEM N APEHAXHBIM MY>KEHbIM
MeaHbIM NMpoBoAOoM. Ecnn npumeHsieTca megHas HenyxeHasl NpoBOSioKa, OHa A0SMkHa ObiTb
3awmuieHa  cooTBeTcTBylowen — obonouvkon.  HeskpaHupylowme — onnetku  MoryT
N3roTaBNMBaTbCA U3 CTanbHOM OUMHKOBaHHOM npoBofoku. OnneTtka [AofmkHa ObiTb
paBHOMEPHOMW, 1 ee NAOTHOCTb JOIMKHA ObITb Takon YTOObI ee Mmacca Gbina, No KpanHen mepe,
paBHa 90 % macchl TpybKu TOro e gnameTpa, U3roToOBMIEHHON M3 TAKOro XXe matepuarna u C
TOMLWMHOW CTEHKN, paBHOW ANaMeTPy NPOBOSIOKN ONSETKN.

16.5.2 MeTtannuyeckasi OpoOHS [OOMMKHA W3roTaBNMBaTbCS M3  OTOXKEHHOW U
OUMHKOBAHHOW  CTasflbHOM MPOBOSIOKM  WAW  NEHTbl, HaMOTaHHOMW CnupanbHO C
COOTBETCTBYHOLLMM LLAroM crnycka Ha 060no4Ky kabensa unm Ha ONOMHUTENbHYI0 NOAYLUKY Ha
obono4yke Takum o6pas3om, 4TOOblI OOpasoBancsa HenpepbiBHbIN LUINHOAPUYECKMIA CIOWN,
obecneymBalOLWUN 3alWLNTY U TMOKOCTb roToBoro kabensi. o ocobomy TpeboBaHMo GpOHSs
MOXET ObITb M3rOTOBMNEHA BbILLEYKA3aHHbIM METOAOM M3 HEMArHUTHbLIX METAsOoB.

16.5.3 BpoHa unu onneTka kabensi, M3roToBNeHHas W3 CTanbHOW NEHTbl WUnu
NPOBONMOKN, OOIMKHA ObITb HAOEXHO 3aluLLEHA OT KOPPO3UMN.

16.5.4 Moaywka nog 6poHI0 AOMKHA N3roTaBNMMBATLCS M3 BIIaroCTOMKNX MaTepuarnos.
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16.6 MAPKUPOBKA

16.6.1  Kabenu c nsonauunen n3 pesvHbl Unn n3 NOMBMHUNXNOPMAA AN NpeaenbHbIX
Temnepatyp Ha >wune Bbiwe 60 °C cnegyeT o6o3HayaTb Cnocobom, NO3BOMAKOWMM UX
naeHTuduumnpoBaTb.

16.6.2 Knnbl kabensa gomkHbl 6biTb MapkMpoBaHbl Cnocobom, obecneynBaroLLnm
AOCTaTOYHYIO COXPaHHOCTb MapKUPOBKW.

Y MHOroXurbHbIx Kabenen ¢ xxunamm, pacnonoXeHHbIMU B HECKONbKUX KOHLEHTPUYECKNX
Crnosix, MO KpavHen Mepe, OBEe CMEeXHble XWibl B KaXdoMm croe crnegyeT MapKMpoBaTb
pa3HbIMUX LBETAMMW.

16.6.3  OrHecTovikne kabenu JOMKHbI UMETb OTIIMYUTENBHYIO MAPKUPOBKY.
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16.7 MOHTAXHbIE NPOBOOA

16.7.1 [Ona  BHYTPEHHEro coeAuHeHUa B pacnpefenuTenbHbiX — WUTax U
ANEKTPUYECKNX YCTPOMCTBAX MOXHO MPUMEHATb OOHOXMWIbHbIE W30MNUPOBAHHbIE NpoBOAA
(cm. Tarke Tabn. 16.3.1).

16.7.2 HeusonupoBaHHble NpoBOAa W LWWHbI JonyckaeTcd MNpUMEHATb  Ans
BHYTPEHHEro MOHTaXa 3MeKTPUYECKUX YCTPOMCTB. BHELUHMIA MOHTaX Hens3onuMpoBaHHbIMU
npoBo4amMu UNK LUMHaMKU SOMNYyCKaeTCs NpU YCNoBUN HAZEXKHOIro X OrpaxaeHus.
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16.8 KABEJIbHAA CETb

16.8.1 OO6wme TpeboBaHUS.

16.8.1.1 [OmkKHbl NPUMEHATLCA HepacrnpoCTPaHSaLLME TFOpeHne WNu Heroproune
kabenu 1 npoBoAda C MeAHbIMU XWUamn, N3roTOBMEHHbIE N UCMbITaHHbIE B COOTBETCTBUM C
TpeboBaHMaAMM HacToswen Yyactn [MpaBun, HaUMOHamNbHbIX CTaHAAPTOB, a Takke
oTBevatoLimMe COOTBETCTBYOWMM TpeboBaHuaM cTtaHgapToB MOK: 60092-350, 60092-352,
60092-353, 60092-354, 60092-360, 60092-370, 60092-376.

Kabenu, n3rotoBneHHble U UCNbITaHHbIE B COOTBETCTBUM CO CTaHAApTaMu UHbIMU, YeMm
yKa3aHo Bblle, MOryT OblTb AOMYLLEHbI K MCMOMb30BAHUIO HA Cydax Mpu YCNoBMKU, YTO OHU
oTBevaloT TpeboBaHNAM MeXAyHapOAHbIX UMW HaUWOHarbHbIX CTaHAAPTOB W MO YPOBHIO
6e30nMacHOCTU ABNATCHA 3KBMBANEHTHLIMU NN NPEBOCXOAAT CTaHA4apThl, yKa3aHHbIe BbILLE.

MpumMeHeHnsa rmMbknx kabenemn, ONTMKO-BOSMIOKOHHbIX W T.M., WCMOMb3yemblX AN
crneumnanbHbiX Lenen, MOXeT ObiTb [ONyLWEHO NPU YCNOBUKW, YTO OHW W3rOTOBMEHbLI W
UCNbITaHbl B COOTBETCTBME C 000OPEHHbIMY CTaH4apTamu.

Mpn atom moryT npumeHaTbea ctaHgapTel MOK 60331-23 — ansa kabenen nepepayn
JaHHbIX 1 60331-25 — Ang onTUKO-BONOKOHHBLIX Kabenen.

B oTHOWeHUN ncnbiTaHnn kabenemn Ha OrHECTOMKOCTb OOITKHbI MPUMEHSITLCS CTaHAApThI
M3K 60331-1 — gnsi kabenen c BHewHum gnameTtpom Gonee 20 mm n MOK 60331-21
nnn 60331-2 — Ansa ocTanbHbIX Kabenen.

16.8.1.2 [JomkHbl NpUMeEHATLCA kabenu n npoBoga ¢ MHOrONPOBOSIOYHLIMM KUTaMu 1
nnowanbio NonepevyHoro Ce4YEeHUs Xurbl He MeHee:

A 1,0 MM?> — B Uensx NUTaHUs, YNpPaBfeHUs W CUrHanmMsauMm OTBETCTBEHHbIX
YCTPOWCTB 1 B LENAX NUTaHUSA OPYrnx YCTPOUCTB;

2 0,75 MM? — B LiensX ynpaBneHns 1 CurHanusauum,

.3 0,5 MM? — B UEnsAX KOHTPONbHO-U3MEPUTENBHBIX U BHYTPEHHEN CBSA3W C YMCIIOM
Xun B kabene He MeHee YeTbIpex.

Ona nuTaHna HeOTBETCTBEHHLIX YCTPOWCTB [OMyckaeTcss npumeHeHne kabenenm c
OAHOMPOBOJIOYHON XMMOW Nnowaabo cevyeHus 1,5 Mm? n meHee.

B uenax nepegayv gaHHbIX MOTYT NPUMEHSTLCS BbICOKOYACTOTHLIE Kabenu ¢ anameTpom
xunbl 0,4 — 0,8 MM C y4eTOM MeXaHW4YeCKOM NPOYHOCTU Takmx kabenen B COOTBETCTBUU C
M3K 60092-370.

16.8.1.3 B cetax ¢ 60MnblWMMN MHOYKTUBHBIMW U €MKOCTHBbIMW Harpy3kamu OOSDKHbI
NPUMEHATLCA Kabenu, paccymTaHHble Ha pabodyee HanpskeHue, paBHOE NMPUONN3NTENBHO
YOBOEHHOMY HOMUHAITbHOMY HarnpsiXeHUo ceTu.

16.8.1.4 HaubGonbwaa  gonyctumas Temnepartypa  Ans n3onAuMKM - XKunbl
yCTaHaBnmMBaeMoro kabens mnu nposoga AoimkHa 6biTb, No KparHen mepe, Ha 10 °C Bbiwe
npegycmaTtpvMBaemMorn TeMnepaTypbl OKpyXatrLlen cpeasbi.

16.8.1.5 B mMecTax, NOABEPXEHHbIX BO3OENCTBUIO He(MTENPOOYKTOB WM LpYron
arpeccuBHON cpenpbl, OOIMKHbI MPUMEHATbCS Kabenu, mmerowme o60MoYKy, CTOMKYIO K
BO34EeNCTBUIO OaHHOW cpefbl. Kabenu, He obnagatowme 3TMMKU CBOMCTBaMW, AOMycKaeTcs
NpoKnaAbiBaTb B TaKMX MeCTax TONbKO B MeTannunyeckux Tpybax (cm. 16.8.8).

16.8.1.6 B mecTax, roe kabenu moryT nogseprarbCs MEXaHU4eCKUM MOBPEXOAEHNSAM,
OOJDKHbI MPOKNaabiBaTbCa kKabenu, nmerowme CooTBETCTBYIOLLYH BpoHI0, a kabenn apyrmx
TMMOB OOMKHbI B TAKMX MeCTax 3almLaTbCa Unm npoknageiateca B Tpybax (cm. 16.8.8).

16.8.1.7 Kabenw, nutarowmne 3SnekTpu4eckme npuBoAabl CMNPUHKIEPHON CUCTEMbI W
NOXKapHOro Hacoca OT aBapUNHOIO UCTOYHMUKA ANIEKTPUYECKOWN SHEPTUM, NPOSIOXKEHHLIE Yepes
LWaxTbl MALUWHHbIX MOMELLEeHUA KaTteropum A, kamOysbl, CylUMnbHbIE U Apyrne nogobHble
NMOMELLEHMA BbICOKOW MOXapHOM ONacHOCTW, AOMKHbl OblTb  OFHECTOMKUMMK UK
3allMLEHHbIMU OT BO3ENCTBUSA NITaMeHN.

BblweykasaHHble TpeboBaHMs kacalTca Takke kabenen ANCTAHLMOHHOMO yrpaBreHus
3TUX YCTPOWUCTB.
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16.8.1.8 Kabenu yctponcts, Tpebyembix onst paboTbl B yCNOBUSX MoXapa, BKo4as
kabenn nx nutanusa (cm. 16.8.1.11), He AOMKHbI NPOKNaAbIBaTbCs B Tpaccax, NPOXoasaLnx
Yyepes MOMELLEHNsI C BbICOKOW MOXapHOW onacHocTbio (cM. 16.8.1.9) u B gononHeHve Ans
NacCaXXMpCckux CygoB — 4epes3 rfaBHble BepTMKalbHble MNPOTMBOMNOXAPHbLIE 30HbI, 3a
WCKITIOYEHMEM CITy4YaeB, Korga caMmm yCTPOMCTBa pas3MeLLEHbl B 3TUX NMOMELLEHUSX.

B cnyyae Heo6xoouMMOCTM Takow NPOKNagaku kabenu AomkHbl ObiTb OFHECTOMKUMU B
cooTtBeTcTBumM € 16.8.1.1.

16.8.1.9 K nomeLLeHnaM C BbICOKOM MNOXKapHOM ONAaCHOCTbLIO OTHOCATCS:

MalLLMHHbIE NOMELLIEHUS KaTeropumn A,

nomeLLeHmns, cogepxawme obopyaoBaHue Onsi NOArOTOBKM TOMMMBa M OPYrux Nerko
BOCMMNaMEHSIOLLMXCS BELECTB;

Kamby3bl M WUX BcnomoraTesnbHble MNOMELLEHUs, copepxawme obopyaoBaHue Ons
NPUroTOBMEHUS NULLK;

npaveyHble, cogepxaiume obopyaoBaHme Ang CyLIKu;

XUIble NOMELLEHUS NOBbILUEHHON NOXapOOonacHOCTMU;

ManspHble, KNagoBble M NOAOOHbLIE MOMELLEHUS ANS XPaHEHUS BOCMIaMEHSIOLLINXCS
XNOKOCTEW;

3aKpbITble M MONY3aKpbITble B3pPbIBOOMACHbIE MOMELLEHMS, ONs KOTOpbIX Tpebyetcs
yCTaHOBKa 3M1eKTpMYeckoro o6opynoBaHnsi B3pbiBO3aLLULLEHHOTO UCMOMNHEHMS.

16.8.1.10 Kabenwn, pacnpegenuTenbHble YCTPONCTBA, KOMMYTAaUMOHHbIE U 3aLUUTHbIE
annapaTbl, YCTAHOBOYHas annapartypa, OTHOCALWMECS K 3TUM YCTPOWCTBAM, OOJDKHbI ObITb
TakoW KOHCTPYKLUUKN NN yCTaHaBNMBaTbCA Taknm obpa3om, YTOObl CBECTM K MUHMMYMY BbIXOA
N3 CTPOSI 3TUX YCTPOWCTB M3-3a Nnoxkapa B f1t000M OAHOM M3 TaKMX MOMELLEHWUIA NN 30H.

16.8.1.11 K ycTponctBam, Tpebyembim a5isi paboThl B YCNOBUSIX NOXapa OTHOCATCS:

aBparbHas curHanmsaums;

CUCTEMbI NOXapPOTYLUEHWS,

curHanu3aumsi oGHapy>xeHus noxapa;

CUrHanusauus npenynpexaeHnst o Mycke CUCTEM NOXapoTyLUEeHUS;

YCTPONCTBA yNpaBneHns NpOTMBOMNOXapHbIMU ABEPSIMU C yKasaTeNsiMU UX NOSNOXEHUS,

YCTPONCTBA ynpaBneHnsa BOOHENPOHULAEMbIMW ABEPSMM C YKasaTensiMn UX NONOXEHWS
W npeaynpeanTenbHON curHanuaaumen;

aBapuUHOE OCBELLIEHME;

KOMaHLHO-TPaHCASLUMOHHOE YCTPONCTBO;

HN3KOPACMOJIOXXEHHOE OCBELLEHME;

OUCTaHUMOHHOE  aBapuUMHOE  OTKIIOYEHMEe CcuUcTeM, paboTa KOTOPbIX  MOXET
noaaepXmnBaTtb pacnpocTpaHeHne noxapa u/unm B3pbiBa.

16.8.1.12 lNpumMeHeHne orHeCcTorKNX kabenen onsa ycTponcTs, yka3aHHbIX B 16.8.1.11, He
obs3aTenbHO, ecnu:

A1 6e30TkasHoe (PYHKUMOHNPOBaHME YCTPOUCTB obecneymBaeTcs, No KpanHen mepe,
OBYXNETNeBOM WnuM paguanbHON NpoKnagkon kabernewn, NPONOXEHHbIX Ha MakKCUMarbHO
BO3MOXHOM ygarneHun Opyr oT gpyra, Tak, YTO Npu BbIXOA4E M3 CTPOS OOHOW NeTnu unm
pagmanbHOro fy4va, OCTaBLUMECS] COXPaHSAIOT paboTOCNoCOBHOCTL YCTPOWCTB;

.2 YCTPOMCTBA MMEIT CaMOKOHTPOMb MNPU TaknxX MNOBPEXOEHUNAX, KaK KOpPOTKOe
3aMblkaHue, 0OpbIB Lienu, 3aMblkaHne Ha Kopnyc nnu 6e3oTkasHoe PyHKLUNOHUPOBAHNE 3TUX
yCTponcTB obecneunBaeTca aybnmpoBaHmem kabenen, NPonoXXeHHbIX pa3HbiMU Tpaccamun Ha
MakcMmMmaribHO BO3MOXHOM yaaneHun apyr ot gpyra.

16.8.2 NopGop kabenewn n NpoBOAOB NO Harpy3Kam.

16.8.2.1 [nutenbHble JOMNYCTUMbIE TOKOBbIE HArpy3ku ONS O4HOXUITbHbIX Kabenen m
NPOBOAOB C pPasfUYHbIMA M3ONSALUMOHHBIMKA MaTepuanamm OOSMKHbl COOTBETCTBOBATb
yKasaHHbIM B Tabn. 16.8.2.1.
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Tadbnunuya 16.8.2.1
OnutenbHbIe 4ONYCTUMbIE TOKOBbIE Harpy3ku O4HOXUIbHbLIX Kabenen u NpoBoAos, A,
C u3onsiumen u3 pasnuyHbIX MaTepuanoB Ans TemMnepaTypbl okpyxarwuwen cpeabl 45 °C

M30nsumMoHHbIN MaTepuran
n OtuneHnponunerosa | CunukoHosas
ONMUBUWHWM- MonusuHun-
HomuHaneHo Xnopua Xropua Bytunosas A pesunHa, pesviHa unu
e ceyeHve . . pes3uHa MONU3TUIIEH CeTYaToON | MMHeparnbHas
" 0ObIYHbBIN TEeNnoCTOVKUA
Xunbl, MM CTPYKTYpb! nsonsaums
MakcumanesHo gonyctumas paboyas TemnepaTtypa xunbl, °C

60 75 80 85 95

1 8 13 15 16 20

1,5 12 17 19 20 24
2,5 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 -

MpuBeaeHHbIE B 3TON TabnuLe TOKOBbIE HAarpy3kM OTHOCATCS K CNeayroLnm npoknagkam
kabenen:

npoknagke He 6Gonee wectn kabenen B OAHOM MyyKe UMM B OOAUH PS4 C MAOTHbIM
npuneraHnem Apyr K apyry;

npoknagke kabenen B ABa psaa, He3aBUCUMMO OT vucna kabenen B pagy, Npu ycroBuu,
4YTO MeXAy rpynnon Unm ny4ykom u3 Lwectn kabenen nveetcss cBob6oAHOE NPOCTPAHCTBO ANA
LUMPKYNaumMm Bo3ayxa.

Mpn npoknagke 6onee wectn kabenen B ny4yke, KOTOpPble MOryT GbITb OOHOBPEMEHHO
Harpy>xeHbl HOMUHaNbHbIM TOKOM, UMW ApU OTCYTCTBUM CBOBOLHOrO NPOCTPAHCTBA MEXAy
HAMW ONS UMPKYNSUMM BO34yxa OOMNyCTUMble Tabnvuen TOKOBble Harpysku Ang OAaHHOro
ceyeHnst AOMKHbI B6bITb CHYXKeHbl Ha 15 % (koadduumeHT 0,85).

16.8.2.2 BenuunHa HOMWHanNbHbLIX HArpy3oK B amnepax Asis CeYeHUn, NpMBeaeHHbIX B
Tabn. 16.8.2.1, a Takke Ansa nobbIX ceYeHnn paccunTbiBaoTCs no opmyne

I = aS%%25, (16.8.2.2)

— KO3 (pMLMEHT, COOTBETCTBYHOLLMIA MaKCMManbHO OOMyCcTUMONK paboyer Temnepartype
XWnbl, KOTOPbIN onpeaensieTcs no rabn. 16.8.2.2;
S — HOMWHArbHOE CeYeHne XUnbl.

roe a

16.8.2.3 [onycTMMble TOKOBbIE Harpy3ku Ans AByx-, TPeX- N YeTbIPEXKUIbHbIX kKabenen
OOJSMKHbI ONPeAenATbCA NyTEM CHVKEHUST HAarpy3KkK, ykazaHHon B Tabn. 16.8.2.1 ons gaHHoro
ceyeHus, Npu NOMOLLU cnegyoLmx nonpaBoYHbIX KOIMMULMEHTOB:

0,85 — gnga AByXKuibHbIX kKabenen,

0,70 — ons Tpex- 1 YeTbIPEXKUIbHbIX Kabernen.
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16.8.2.4 [onycTuMMble TOKOBbIE HArpy3ku kabenem n NpoBoAoB, YCTAHOBMEHHbIX B Lensx
C MOBTOPHOKPATKOBPEMEHHOW WNN KPaTKOBPEMEHHOW Harpy3kow, AOMMKHbI onpeaensTbes
YMHOXEHNEM AnuTenbHbIX Harpy3ok kabenew, ykaszaHHbix B Tabn. 16.8.2.1 unu BbiGpaHHbIX
no 16.8.2.2, Ha nonpaBo4Hble KO3(PDUUNEHTHI, yKasaHHble B Tabn. 16.8.2.4.

16.8.2.5 [lonycTumble TOKOBbIE HArpy3ku, ykasaHHble B Tabs. 16.8.2.1, npuBegeHbl ans
Temnepartypbl OKpyxatoLien cpeabl, pasHou 45 °C.

[MonpaBoyHble KO3 PULUMEHTLI ANF NnepecyeTa JONYCTUMbIX HAarpy3oK, KOTopble JOITXHbI
BBOAUTLCA B 3aBMCUMOCTM OT TemrepaTypbl OKpyXatolwen cpegbl, npueBedeHbl B
Tabn. 16.8.2.5.

Tabnuua 16.8.2.2

MakcumaneHo Koadpbp1LUMEHT a ANst HOMUHAMBHOM MOLLAAN CeYEHNS XUMbl S, MM?
owopaTYpa s oC. 22,5 <25
60 9,5 8
65 11 10
70 12 115
75 13,5 13
80 15 15
85 16 16
90 17 18
95 18 20

Tabnuua 16.8.2.4
MonpaBo4Hble Ko3hpuumneHThI oNns Kabenen n NPOBOAOB C MeTaNJIN4eCKon
1 6e3 meTananyeckom o60no04Ku

MoBTOpHO-
. KpaTkoBpemeHHasi paboTa KpaTkoBpeMeHHasi paboTta
KpaTKOBPEMEHHbIN PEXUM 30 MVH 60 MUK
MB 40%
HomunHanbHoe
Kabenu 1 npoeoaa
ceueHne c MeTannu- c MeTannu-
XUrbl, MM?2 0e3 meTarn- C mMeTannu- 0e3 metannu- 0e3 metannu-
YyeckumMmmn YeckuMmn
NNYECKNX YeckuMmn YecKmx YeCcKMx
obonoykam obonoykam
" obonoyek obonoykamm obonouvek " obonovek
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
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Tadbnunuya 16.8.2.5
NMonpaBoYHble KO3(hhULUMEHTbI B 3aBUCUMOCTU OT TeMNepaTypbl OKpyXKawluen cpegbl

MakcmumanbHo TemnepaTypa okpyxatoLen cpegpl, °C

gonyctumMmasa

Teng:i;pa 35 40 45 50 55 60 65 | 70 | 75 80 85

»unbl, °C

60 1,29 | 1,15 | 1,00 | 082 | - - - - - - -
65 122 | 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 | 091 | 0,82 | 0,71 | 058 | - _ _ _
80 1,13 | 1,07 | 1,00 | 093 | 0,85 | 0,76 | 065 | 053 | - - -
85 1,12 | 1,06 | 1,00 | 094 | 087 | 0,79 | 0,71 | 061 | 050 | - _
90 1,10 | 1,05 | 1,00 | 094 | 0,88 | 082 | 0,74 | 067 | 058 | 047 | -
95 1,10 | 1,05 | 1,00 | 095 | 0,89 | 084 | 0,77 | 0,71 | 063 | 055 | 045

16.8.2.6 Tlpu noabope kabenel Ans KOHEYHbIX LIENEN OCBELLIEHNS UM HarpeBaTeNbHbIX
NpubopoB He [OOSKHbl MPUMEHATBCS HUKAKME MOoMnpaBOYHble KO3IMULMEHTLI TOKOBOM
Harpyskn n ogHOBPEMEHHOCTN.

16.8.2.7 Kabenun [omkHbl ObiTb paccyMTaHbl TakMM o6pas3om, 4TOObl OHM MOMN
BblaepXaTb MakCMMarbHbIA MPOTEKAEMbIA MO LEnn TOK KOPOTKOrO 3aMblKaHUS C Y4ETOM
TOKOBPEMEHHOW XapaKTEPUCTUKN 3aLLUUTHLIX YCTPOMUCTB M MUKOBOIO 3HAYEHUs1 OXXMOAEMOro
TOKa KOPOTKOro 3aMblkaHus B MepBOM Monynepuoae.

16.8.2.8 Kabenu, npoknagbiBaeMble napannenbHo ANst OAHOW M ToW ke hasbl nnu
nostoca, OOMKHbl ObITb OQHOrO TWMa, MPOKNaabiBaTbCA COBMECTHO M MMETb OOWHAKOBbIE
cevyeHuns He MmeHee 10 MM? 1 OQMHAKOBYHO AUHY.

16.8.3 Bbibop nnowaauM ceyvyeHuss Kabenen Ha pgonyctumMoe nageHue
HanpsKeHus.

16.8.3.1 [lageHne HanpskeHus Ha kKaberne, COeaMHSALLEM reHepaTopbl C raBHbIM
pacnpeoenuTenbHbIM LUATOM UMW C aBapUHbIM pacnpenennTernibHbIM LWMTOM, He AOKHO
npesbiwatb 1 %.

16.8.3.2 TlageHue HanpsXkeHna Mexay cHbopHbIMK LWnHamm rmaBHOro
pacnpenenuTenbHOro WuTa UM aBapunHoro pacnpeaenntenbHoro Wwmuta v nodbiMy TOYKaMm
YCTaHOBKM MpPX HOPMarbHbIX YCNOBUSAX paboTbl HE JOMKHO npesbiwaTtb 6 % HOMWHANBHOro
HanpsbkeHnsa, a anga notpeburtenen, NMTaemMbIX OT aKKyMynaTopHon 6aTapen ¢ HOMUHaNbHbIM
HanpsbkeHnem o 50 B, ata BenuunHa MoxeT 6biTb yBenuyeHa o 10 %.

Ona uenenm CUrHanbHO-OTNIMYUTENBLHLIX dOHapen MoXeT ObiITb noTpeboBaHO
OrpaHvyeHne nageHns HanpskKeHWs Ha MEHbLUYH BENUYMHY Ans obecneveHns Tpebyemblx
CBETOBbIX XapaKTepPUCTUK.

Mpn KpaTKOBPEMEHHbIX Harpyskax, Hanpumep, nNpu nycke anekTpuyeckux gBuraTenemu,
MOryT BbITb AonyLueHbl 6onblUMe NageHuUss HanPsPKEeHUs!, eCrnn 9TO HE BbI3OBET HapyLLEHUS B
paboTe cyqoBOWN 3NEKTPUYECKON YCTAHOBKMW.

16.8.3.3 Kabenu, cnyxawue gns nuTaHUa anekTpUdecknx BuraTenen nepemMeHHoro
TOKa C NPsSMbIM MYyCKOM, OOMMKHbI OblTb Tak paccyuTaHbl, YTOOblI NageHne HanpsKeHust Ha
Knemmax Asuratensi B MOMEHT nycka He npeBbIwano 25 % HOMUHAaNbHOro HaNpPsKeHUS.

16.8.4 Mpoknagka kabenen.

16.8.4.1 Kabenu gomkHbl ObiTb MPOMOXEHbI MO BO3MOXHOCTM MO NPSAMbIM U 4OCTYMHbIM
Tpaccam.

Tpaccbl OmMKHbI NPOXOAUTbL Yepe3 MecTa, B KOTOpbiX kabenu He ByayT noasepraTbCs
NPOOOIMKNTENBHOMY BO3AENCTBUIO Macrna, TOMnuBa, BOAbl M YPE3MEPHOr0 BHELLHEro
nogorpesa.
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KabenbHble Tpaccbl OOMMKHbI HaXOAWUTbCS Ha paccTtosiHum He meHee 100 mm oT
WCTOYHUKOB Tenna.

16.8.4.2 Ha pacctosHun meHee 50 MM OT ABOWHOro AHa M OT UMCTEpPHbI TOMMAMBa UNu
Macna He JOIKHbI MPoKnaabiBaTbCa HUKakue kabenw.

OT HapyxHOW OOLWMBKM, a Takke OT MPOTUBOMNOXAPHbLIX, BOAOHENPOHULAEMbIX U
rasoHenpoHuuaemMblx nepebopok n nanyb kabenu AOoMmKHbI HAXOAUTLCA Ha PACCTOSAHUUN He
mMeHee 20 Mm.

16.8.4.3 T[lpu npoknagke kabenbHbIX My4YKOB, HE WCMbITAHHbLIX Ha pacnpocTpaHeHue
nnameHn, AOMKHbI ObITb NPEAYCMOTPEHbI Creayowmne mepsbi:

.1 pDOmKHbI ObITb NPUMEHEHBI OrHE3aAePXKMBAKOLLME KOHCTPYKLUK, NO KparHen mepe,
Tvna B-0 (cm. Tarke 2.1.2.5 yactn VI «[NpoTtnBonoxapHas 3awwmta») Ha Bxodax KabenbHbIX
Ny4yKOB B [MaBHbIN pacnpedenuTenbHbld LWKT, aBapuUrHbIN pacnpefenuTenibHbIA  LLUKT,
LeHTparnbHble MOCTbl YNpaBfeHUs, WNUTbl LEHTPann3oBaHHOMO YNpaBfeHUs CUIIOBON
YCTAHOBKOM W MEXaHW3MOB OTBETCTBEHHOrO Ha3HayeHusi, a TakKe Ha KaXOOM KoHLe
MOJTHOCTLHIO 3aKPbITbIX Tpacc (cM. puc. 16.8.4.3-1);

.2 B 3aKpbITbIX W MOMy3aKpbITbIX MOMELLEHNSX U NPOCTPaAHCTBaxX KabernbHble ny4ku,
YNOXEHHbIE B MNOSY3aKpbITbIX N OTKPbITbIX TPaccax, AOMKHbI OblTb 3aLUULLEHDI:

OFHECTOWKOM MacCOW, HaNMOXEeHHOM No BCEW ASIMHE AN BepTUKanbHbIX TPAcC U yYacTKamu
anuHon 1 M ¢ nHTepeanamu 14 M aAnst ropusoHTanbHbIX Tpace (cM. puc. 16.8.4.3.2-1), unu nytem
NPUMEHEHNSA OrHe3afePKMBalOLWMX KOHCTPYKUnn Tuna B-0, no kpanHen mepe, Ha Kakoomn
BTOpOW nanybe unu yepes kaxablie 6 M onsi BEpTUKanbHbIX Tpacc u Yepes Kaxable 14 m ons
ropuaoHTanbHbIX Tpacc (cM. puc. 16.8.4.3.2-2). OrHe3agepxmBaroLne KOHCTPYKLMW OOIDKHbI
BbIMOMHATLCS U3 CTanbHbIX IMCTOB TOMLWMHOM HE MeHee 3 MM U pasmepamMu, ykazaHHbIMU Ha
puc. 16.8.4.3.2-2;

.3 kabenbHble nNy4ykn, MpoKnagblBaeMble B rPYy30BblX TPOMax, QOOIMDKHbI ObITb
3almueHbl NyTemM NpUMEHEHUSA OrHesagepXkuBatoLmMx KOHCTpyKumn Tuna B-0, no kpanHewn
Mepe, B OKOHEYHOCTAX TpOMa.

*
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Puc. 16.8.4.3.1

3awuTa NnonHOCTLI0 3aKpbIToN kKabenbHoM Tpacckl Tuna B-0
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16.8.4.4 Kabenu c HapyXHON MeTannmyeckon o6onoYvkon JonyckaeTcsa NpoknagbiBaTb
Ha KOHCTPYKUMAX M3 NIerkoro Metanna unv KpenuTb C NOMOLLbI CKOG M3 nerkoro metanna
TOMbKO B Criyvae npuMeHeHNs HageXXHON aHTUKOPPO3NOHHOW 3aLUNThI.

16.8.4.5 B TptoMax CyxOrpysHbix Cy[oOB, NpedHasHayeHHbIX OS5 NepeBO3KM OMaCHbIX
rpy3oB, Kak NpaBumo, NPOKNaaka TPaH3UTHbIX kabenen He JonycKaeTcs.

B cnyyae Heob6xoaMMOCTH Takown NPOKNaaku OOMMKHbI BbiTb BbIMNOMHEHbI TpeboBaHus 2.9.

16.8.4.6 Kabenu, npoknagbiBaemMble Ha pblOOSIOBHLIX Cygax B MecTax, NogBEePKEHHbIX
OENCTBUIO COMKU, OOSMKHbI ObITb COOTBETCTBEHHO 3aLLUMLLEHbI KOXKyXamMun Unn nMmetb 060M04Ku,
CTOMKME K BO3OENCTBUIO CONU.

16.8.4.7 PekomeHayeTcss He npoknagbiBatb Kabenu nog HacTUIOM  MalWHHBIX
nomewieHmn. Ecnn takaa npoknagka Heobxoguma, kabenu [OIMKHbI NPOKMagblBaTbCA B
MeTannmMyeckmx Tpybax unum B 3aKpbITbix KaHanax (cm. 16.8.8).

16.8.4.8 Y kabenen, NnpoknaabiBaeMbIX Yepes pacluMpuUTerbHble COEANHEHNS KOpryca,
OOMMKHbI BbiTb NMPeayCMOTPEHbl KOMMEHCAUMOHHbIE MNEeTNM paguvycoM, LOCTATOYHbIM Ans
Takoro coeauvHeHusl. BHyTpeHHUn gnameTp NeTnu OOMmMKeH ObiTb HE MeHee 12 HapyXXHbIX
anameTpoB kabens.

16.8.4.9 T[lpoknagka kabenen c u3onauuen Ha pasHble OOMYyCTMMblE TeMnepaTtypbl B
o6wnx kabenbHbIX Tpaccax AOMKHa OCYLLUECTBNATLCA Takmm obpas3om, 4yTobbl kabenu He
HarpeBanuchb Bbllle OMYCTUMOKW TeMnepaTypbl.

16.8.4.10 Kabenu ¢ pasHbiM1 3aLUTHBIMK OOOMNOYKaMM, U3 KOTOPLIX MEHEE CTOWMKUE
MOryT noaBepraTbCA NOBPEXAEHMIO, HE OOMKHbI NpoKnagbiBaTbca B obwen Tpybe, obuiem
xenobe nnn apyrmm cnocobom COBMECTHOWN HE3aKpenneHHON NPoKnaaku.

16.8.4.11 XKunbl MHOroXurnbHbIX Kabenen He AoMmKHbl UCNOMb30BaTbCA ANS NUTaHUA U
ynpaBneHnsa He CBA3aHHbIX APYr ¢ APYroM OTBETCTBEHHbLIX YCTPONCTB.

B MHoroxunbHoMm kabene He gonyckaeTcsi NPUMEHeHWe O4HOBPEMEHHO Ge3onacHoro
HanpsPKeHnsa 1 paboumx HanpsXKeHU, NpeBbIWatroLwmnx 6esonacHble.

16.8.4.12 lNpn nuTaHMM YCTPOMUCTB MO [ABYM OTAENbHbIM dugepam OHW  OOSMKHbI
npoknagbiBaTbCs pasHbIMU Tpaccamu, MO BO3MOXHOCTU HA MakCMManbHOM PacCTOAHUN Apyr
OT Apyra B ropM30oHTanbHOM U BEPTUKANIbHOM HanpasBieHUsX.

16.8.4.13 lNpw npoknagke kabenen B KaHanax v OpYrux KOHCTPYKLUUSX, N3rOTOBMEHHbIX
N3 ropwymx maTepuanoB, panoHbl MNpoknagkn kabenen [OMKHbI ObiTb 3alUMLEHbl OT
BO3ropaHns C MOMOLLbI0 OrHe3alUUTHbIX CPEeACTB TakuxX, Kak OBnuuoBKa, MOKPbLITUA WK
nponuTka.

16.8.4.14 lNpoknagbiBaemMble kabenn He OOMKHbl ObiTb YTOMSEHLI B TEMMOBYH UMK
3BYKOBYIO M30MSLUMIO, €CNIN OHA N3rOTOBIEHA M3 roptovmnx matepuanoB. OT Takon Msonaumm
kabenu gormkHbl ObITb OTAENEHbI 0B6IMLIOBKON M3 HEFOpPIOYEro Matepuana uim pacnosioXXeHbl
Ha paccToaHUN He MeHee 20 MM OT Hee.

Mpn Npoknagke B TEMNNOBOW UMM 3BYKOBOW M30OMSALMW, U3rOTOBNEHHON U3 HEropHuYmnX
mMartepuanos, kKabenu AoMKHbI BbITb paccynTaHbl C COOTBETCTBYHOLLUM CHVXKEHUEM Harpysku.

16.8.4.15 Kabenu, npoknagbiBaemble B OXaXOaeMbIX MOMELLEHUNNAX, OOIDKHbI UMETb
3aWnTHY0 060M0YKY 13 MeTanna, NofMxXIopoONPEHOBON pe3nHbI NN U3 ApYroro Matepuana,
CTOMKOrO K BO3OENCTBUIO XONOAUITBHOMO areHTa.

Ecnu kabenu nmetoT OpoH0, OHa OOMmKHa ObITb Haanexawmm obpasom 3alluiieHa oT
Koppo3sun.

16.8.4.16 Kabenb B oOxnaxgaemblX MNOMELLEHUSX [OOSDKEH MpOKIaabiBaTbCA Ha
nepdopUPOBaHHbIX NAHENAX UM MOCTax U KPenUTbLCSA Takum crnocobom, 4Tobbl COXpaHUIoCh
cBobOOHOE MPOCTPaAHCTBO Mexay kabenem u cteHkamu nomeuleHus. laHenu, MocTbl m
KpenexHble CKOObl A0SMKHbI OblTh 3aLUMLLEHBI OT KOPPO3UMU.

Ecnn kabenn nepecekaloT TENSIOBYH W3OMALMIO OXNaXK4AaemMoro MOMELLEHNS, OHU
OOIDKHbI  MPOXOAMTb Yepe3 Hee noh nNpAMbIM - YIIIOM B COOTBETCTBYIOLLEW BTYIIKe,
YMNAOTHEHHOW C 06enNX CTOPOH.
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16.8.4.17 Npn npoknagke kabenen [OMKHbI ObiTb BblAEpXaHbl  MWUHUMAarsbHbIE
BHYTpPEeHHWe paguyckl n3rnbos kabenewn B cooTBeTcTBUM € Tabn. 16.8.4.17.

Tabnuuya 16.8.4.17

Tun kabens . MuHUManbHbIN
Matepuan nsonsuum . BHewi aametp paguyc usrvba
kabens Bupg 3awmTHOM 060onoykm kabens kabens, Mm kabens
PesnHa unu BpoHupoBaHue meTannmMyeckon neHTon Jrobon 10d
NONMBUHUNXIIOPUA U NPOBOJSIOKOW
MeTtannuyeckas onneTtka JTiobon 6d
CnnaB cBMHLA 1 BpoHs Jrobon 6d
Opyrne o6onoukn 0o 9,5 3d
9500254 4d
Ceblwe 25,4 6d
JlakoTkaHb JliobGas Jobon 8d
MwuHepanbHas nsonsaums MeTtannuyeckas Oo 7 2d
7 0o 12,7 3d
Csbllle 12,7 4ad
OTuneHnponuneHoBas MonynpoBogsLas n/nnm 25 n bonee 10d
pe3vHa Unun NonmMaTueH mMeTannuyeckas
CeT4aTON CTPYKTYpbI

MuHuManbHble BHYTPEHHME paauycbl u3rmba BbICOKOYACTOTHbIX kabenen nepenayn
OaHHbIX JOMKHbI COCTaBNATb HE MeHee 8 BHeLLHUX AnaMeTpoB AN HESKpaHMPOBaHHbIX 1 10
BHELUHMX ANamMeTpOB 4115 9KpaHUPOBaHHbIX kabenewn.

16.8.4.18 Kabenn n 3asemnsiowime nepemMbliykm 000OpyAOBaHWUS, YCTAHOBMIEHHOMO Ha
amopTusaTopax, AOMKHbl ObITb NogBeAeHbl TakuM 06pasoM, YTOObI OHM He NOBPEXAanuchb B
YCroBUSAX aKCnyaTauuu.

16.8.4.19 Kabenwn, npoknagbiBaemble Ha OTKPbITbIX YacTAX CyAHa M MayTax, OOIMKHbI
ObITb 3aLUMLLEHbl OT NPAMOro BO34ENCTBUS CONHEYHOM paamaunn.

16.8.5 KpenneHue kabenemn.

16.8.5.1 Kabenu p[omkHbl 6biTb COOTBETCTBEHHO 3aKpensfieHbl C MOMOLLbIO CKOO,
3aXxmmoB, O00OMM U T.N., MW3rOTOBMEHHbIX M3 MeTanna nubo Heropryero unu
TpyOHOBOCNIIaMeHsoLLeroca matepuana.

[MoBepXHOCTb KpenneHus AofmkHa ObiTb AOCTATOYMHO LUMPOKOW M HE AOMKHA UMETb
ocTpbix KpaeB. KpenneHusa [ormkHbl ObiTb nogobpaHbl Takum obpasom, 4Ttobbl kabenu
Kpenunucb NpoyHO 6e3 NoBpexaeHus nx 3amTHbIX 060onoyexk.

16.8.5.2 PaccTosiHua mexay KpenneHuamu kabenewm npy ropMsoHTanbHOM NpoKnagke
He OOIKHbI NpeBbIWaTh NpuBeAeHHbIX B Tabn. 16.8.5.2.

Tabnunuya 16.8.5.2

BHewwHWn gnameTp kabens, Mm PaccTosiHue Mexay KpenneHusMu, Mm, ans kabenen
CBbILLE o 6e3 6poHM ¢ bpoHen C MVHepanbHon
nsongauuen
- 8 200 250 300
8 13 250 300 370
13 20 300 350 450
20 30 350 400 450
30 - 400 450 450

Mpn npoknagke kabenbHbIX TpacCc Ha KabenbHbIX NECTHULUAX BHYTPU MOMELLEHUN
paccTosHWe Mexay KpenneHusamu kabenen moxeT 6biTb yBennyeHo Ao 900 mm. Npu aToM
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paccTosdHne Mexay onopamu KabenbHbIX Tpacc (NepeknaguHbl NECTHULbI) HEe OOIMKHO
npesbiwaTts 400 MMm.

Mpn BepTUKanbHOW Npoknagke kabenem 3T pPaccToAHWUS MOryT ObiTb YBENU4YEHbI
Ha 25 %.

16.8.5.3 KpenneHne kabenen [OMKHO ObiTb BbLINOMIHEHO Takum o0OpasoMm, 4TOObLI
MexaHu4eckme ycunus, BO3HUKawwue B kabenax, He nepegaBanvnCb Ha WX BBOAObl U
nNpucoeanHeHs.

16.8.5.4 KabenbHble Tpaccbl M kabenu, npoknagbiBaemble napannenbHo obLlumBke
Kopnyca cygHa, OOSPKHbI KpenuTbCsa K Habopy Kopryca, a He K obLumnBke.

Ha BopgoHenpoHuuaembix nepebopkax M MadvTax kabenu [AOMmKHbl KpPenuTbCs Ha
creymanbHbIX KOHCTPYKUMSX (KacceTax, MOCTax, NogyLukax u T. n.).

16.8.5.5 Kabenwu, naywme napannenbHo nepebopkam, NoABEPKEHHBIM OTMOTEBAHWUIO,
OOJDKHbI NPOKMaAblBaTbCA HA MOCTUKaX MM Ha NepopUpPOBaHHbIX NAaHENAX Taknm obpasom,
4YTOObI COXPaHMIOCh MPOCTPAHCTBO MeXay kabensmn n nepebopkamu.

16.8.5.6 KabenbHble Tpaccbl AOMMKHbI MPOKMaAbIBAaTbCA C MWUHUMASbHLIM YUCIIOM
nepeceyeHnn. B mectax nepeceyeHuss kabensa AOMKHbI NPUMEHATBCA MOCTUKM. Mexay
MOCTUKOM W MEpPEKpPELUMBAIOLLENCA C HMM KabenbHOWM TpacCoW [OOIMKEH OCTaBaTbCs
BO34YLUHbIN 3a30p HE MeHee 5 MM.

16.8.5.7 [ns cyaoB U3 HENpoBOAALLMX MaTepuarnoB AOMyCKaeTCsl paBHOLEHHas 3aMeHa
TpeboBaHWIA NO NPOKNaaKe, KPENIEHMo N YNIoTHEHMIO NPOX0A0B kabenen n kabenbHbIX Tpacc,
npeabasnsemMblx [paBunamm K ctanbHbIM cyaam, 0ByCrnoOBNEHHbIX TEXHONOMMEN N3rOTOBIEHMS
KOPyCOB M3 HEMPOBOAALLMX MaTepunarnos, NPUMMEHsieMbIMU MaTepranamm u T.n.

16.8.6 lpoxoabl kabenen Yepes nanyobl u nepedbopku.

16.8.6.1 T[lpoxoagbl kabenen 4epes BOOOHENPOHULAEMbIE, Ta30HENPOHMLAEMbIE WU
nNpoTUBONOXapHble Nepebopkn n nanyobl AOMKHbI ObITb YNNOTHEHBI.

YNnoTHeHMs B MecTax NpoxodoB kabenen yepes ykasaHHble nepebopku n nanybbl He
OOJDKHbI CHMXaTb MX HENPOHWLAEMOCTb, MpuUyYeM Ha kabenu He AOMKHbI nepeaaBaTbCs
ycunusl, BO3HMKaloLWmMe oT ynpyrux gedopmaunn kopnyca.

16.8.6.2 Tpwn npoknagke kabens 4yepe3 npoHuUaeMble NepebopKM UNM SNEMEHTbI
Habopa TOMWMHOM MeHee 6 MM B OTBepCTUA AOnsa npoxoga kKabenem [OOMKHbI
yCTaHaBnmBaTbCs OBMMLOBKM UK BTYNKW, NpegoxpaHstowmne kabenb oT NOBpeXaeHNN.

Mpn TonwumHe nepebopok unu Habopa 6 MM n 6onee yctaHaeBnuBatTb OGNMLIOBKY UMK
BTYIKY He TpebyeTcs, HO KPOMKN OTBEPCTUSA AOSMKHbI OblTb 3aKpyrneHbl.

16.8.6.3 T[lpoknagka kabenen u4epe3 BOAOHENpPOHMUAeMble nanybbl AomkHa ObiTb
BbINOSIHEHA O4HMM M3 CreaytoLmx cnocobos:

.1 B MeTannuyeckux Tpybax (CTosikax), BbICTynawowmux Hag nanybon Ha BbICOTY He
meHee 900 MM, B MecTax, rge BO3MOXHbl MeXaHM4Yeckue noBpexneHus kabens, n Ha BbICOTY
He MeHee BbICOTbl KOMMHICA ABepen Ons OaHHOro MOMELeHWUs, rae Takasd BO3MOXHOCTb
OTCYTCTBYET;

.2 B 0OOWMX MeTannnyeckmx ctakaHax unm B Kopobkax ¢ SOMOMHUTENbHOW 3aLMToN
kabenewn KoXxxyxaMu BbICOTOW, yka3aHHoOM B 16.8.6.3.1.

Kopobkn pomkHbl BbiTb yNNOTHEHbI KabenbHbIMKM Maccamu, a Tpybbl AOMKHbI UMETb
canbHWKK Unn BbITb YNAOTHEHbI KabernbHON Maccon.

16.8.6.4 BHyTpeHHee nonepevHoe CeYeHne Kaxkaoro npoxona AOMKHO ObiTb 3anofIHEHO
kabensmu He 6onee Yyem Ha 40 %. [Inst MOOYMbHbBIX CUCTEM YNIIOTHEHWS CTEMEHb 3anONHEHUS
npoxoaa ornpegenseTca B COOTBETCTBMM C OA0OPEHHOM KOHCTPYKLNEN.

16.8.7  YnnoTHUTenbHbI€ MAcCChbl.

16.8.7.1 [ns 3anonHeHus kabenbHbIX KOPOOOK B BOAOHENPOHMLaeMbix nepebdopkax m
nanybax [AOMKHbl MNPUMEHATLCA YNNOTHUTErNbHbIE Macchl, obnagawowue XOpoLUMM
cuenfnieHnemM € BHYTPEHHMMU MOBEPXHOCTAMM KabernbHbIX KOPOOOK M obonoykamu Kkabenen,
CTOMKMMW K BO3OEWCTBUIO BOAbl U HE(TENPOAYKTOB, He AaloMMU YyCagoK U HapyLlleHuin
repMeTUYHOCTU NpU ONUTENbHOM 3KCNyaTaunn B YCNOBUSAX, OrOBOPEHHbIX B 2.1.1 1 2.1.2.
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16.8.7.2 YnnoTHeHus KabernbHbIX MNPOXOA4OB 4Yepe3 NpoTUBOMOXKApHbIE nepebopku
OOIKHbI ObITb TakMMK, YTOObI OHW BblAEpPXKanu CTaHA4APTHOE MUCMbITaHWE OrHEeCTOMKOCTMW,
npeaycMoTpeHHoe ans nepebopkn gaHHoro tuna B 2.1.2 yactu VI «[poTmBonoxapHas
3awumranr.

16.8.8 lpoknapka kabenen B Tpyb6ax u kabenbHbIX KaHanax.

16.8.8.1 MeTtannuuyeckme TpyObl M KaHanbl, B KOTOPbIX MNPOKNaabiBaloTcA kabenw,
OOJSMKHbI ObITh 3alUULLIEHbI OT KOPPO3UM C BHYTPEHHEW U HapYyXXHOW CTOPOHbI. BHYTpeHHAs
NnoBepxHOCTb Tpy6 W KaHanoB AormkHa OblTb pOBHOW WU rnagkon. KoHubl TpyG M kaHanos
OOIMKHbI ObITb 06paboTaHbl MK 3alMLLEHbl TakKUM 06pa3omM, YTOOLI Npy BTArMBaHUKN Kabenu
He nogsepranucb NOBPEXOEHUIO.

Kabenu c 060no4kon u3 cenHUa, He MMetoLLMe AOMOMHUTENBHOrO 3aLMTHOMO MNOKPLITUS,
He OOSMKHbI NPOoKNaabiBaThCs B Tpybax n kaHanax.

16.8.8.2 Papgwnyc nsrmba Tpybbl 1 KaHana gosmkeH ObiTb HE MEHbLUE JONYCTMMOro Ans
NPOJSIOXKEHHOro B HeN kabens camoro 6onbLuoro gnameTpa (cM. 16.8.4.18).

16.8.8.3 CymmapHas nnowiagb NONepeYHbIX ceYeHnin Bcex kabenen, onpeaeneHHas no
UX BHELUHUM guameTpam, He JormkHa npesbiwath 40 % nnowaan BHYTpeHHEro nonepeyHoro
ceyeHuns TpyObl U KaHana.

16.8.8.4 TpyObl 1 kaHanbl 4OMXHbI ObITb MEXAHNUYECKN W SNIEKTPUYECKN HEMPEPLIBHBIMU
N OblTb HAaAEXHO 3a3eMseHbl, eCM 3TO 3a3eMfIEHME YXe He OCYLLEeCTBNEHO cnocobom
npoknagku Tpyb n kaHanos.

16.8.8.5 TpyObl 1 KaHanbl OOMKHbI NPOKNadbIBaTbCA TakK, 4TOObI B HMX He Morna
ckannueatbcs Boga. Mpu HeobxogmMmocTu B Tpybax 1 kaHanax AOMMKHbI NpeaycMaTpuBaTbCs
BEHTUNALUNOHHBLIE OTBEPCTUSA NO BO3MOXXHOCTU B CaMblX BbICOKMX U HU3KUX TOYKaX TakK, YTOObI
obecneyrBanacb UMpKynsaums Bo3gyxa v npegoTepallanack koHaeHcaums napos. OTBepcTys
B TpybGax u kaHanax AOMyCcKalTCs TOMbKO B MeCTax, rae 9TO He yBenuuMBaeT OnacHOCTU
B3pbIBa Unn noxapa.

16.8.8.6 TpybObl M kaHanbl ANs NPOKNagku kabenew, KOTopble MNPOMOXeHbl BAOMb
Kopryca cydHa W B KOTOPbIX MOryT BO3HMKaTb MOBPEXOEHUS, Bbi3BaHHble Aedopmaumnen
Kopryca cyaHa, AOSMKHbI UMETb KOMMNEHCaLMOHHbIE YCTPOMUCTBA.

16.8.8.7 Ecnwn B cootBeTcTBUM C 16.8.1.1 paspeLleHOo npuMeHeHne Kabenemn ¢ roptoven
0605104KON, TO UX NPOKNaaKa AOMKHA NPOU3BOAMTLCA B METaNNMYecknx Tpybax.

16.8.8.8 Kabenu, nponoxeHHble B Tpybax M KaHanax no BepTukanu, AOJKHbl ObiTb
3aKpensieHbl Tak, YTOObl OHW HE NOBPEXOANMCh OT PacTsXXeHNs n3-3a cCoO6CTBEHHOrO Beca.

16.8.8.9 [onyckaeTca npumMeHeHWe KabenbHbIX XenoboB/3alMTHBIX  KOXYXOB
OO0OOpEeHHOro  Tuna,  M3roTOBMEHHbIX M3  apMUPOBaAHHbIX W HEapMUPOBAHHbIX
TEPMOMNNacTUYHbIX MONMUMEPHBLIX MaTepuanoB, Takux Kak nonueuHunxnopug (PVC) wnm
apmMupoBaHHas BoriokHoM nnactmacca (FRP).

3aLMTHBIA KOXYX NpY 3TOM AOSMKEH MMETb 3aMKHYTOE Kpyrroe unu gpyroe 3amkHyToe
ceyeHue.

16.8.8.10 KabenbHble xenoba/3alwmnTHble KOXYXM U3 NOMMEPHbIX MaTepuanos OOSKHbI
ObITb CHabXeHbl MeTanIM4YeCcKUMM KpenmeHMsaIMn U CTSKKaMn Ans Toro, 4tobbl B criyyae
noxapa npegoTBpaTUTb MafdeHMe 3Tux XenoboB, KOXyxOB M kabenen un umsbexaTb
TpaBMMPOBaHWs NepcoHana nunu 3arpoMoXaeHns nyTen aBakyawmm.

KabGenbHble xenoba/3allumTHbIe KOXYXU M3 MONMMEPHbIX MaTepmnanos, NPONOXEHHbIE Ha
OTKPbITbIX Nanybax, [OMKHbI ObiTh 3aLUMLLEHbI OT YrbTPaAhMONEeTOBOro U3NyYeHus.

16.8.8.11 BecoBas Harpyska Ha kabenbHble xenoba/3awmnTHble KOXYXM U3 NOSIMMEPHbIX
MaTepuanoB OImkHa ObITb B Nnpegenax 6esonacHon paboyen Harpysku, ornpenensemMon Ha
ucnbiTaHuax. PacctoaHve mexay y3namym ux KpenneHus AOMKHO BblbmpaTbCsi C y4eToM
pekoMeHAauMn M3rotoBUTENd, HO NPU 3TOM AOMKHO ObiTb He Bonee onpeaeneHHbIX Npu
ncnbiTaHuAx 6esonacHon paboyen Harpysku.

Kak npaBuno, pacctosiHue Mexay KpenrneHusMn He JOSMKHO NpeBbIwaTth 2 M.
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Mpn onpegeneHnn MeCT YCTaHOBKW Y3MOB KPEMNIEHMUsI U PacCTOSHUN MEXAy HUMMU
crnegyeT yuuTbiBaTb crneayrolmne akTopbl: pa3Mepbl KeroboB/KOXYXOB, MeXxaHU4eckme u
dum3nyeckne CBOWCTBa MaTepuarna, M3 KOTOPOrOo OHW M3rOTOBSIEHbI, MX MaccCy, Harpysky,
BbI3BaHHYIO BECOM kabenewn, BHELUHMMW CUMamMK, YCUIMUSIMU Ha pacTshKeHue n Bubpauuen,
MakcMmMmarbHOe yCKopeHue BMbpaunm, KoTopoMy MOryT BbITb NOAgBEPrHYThI XKenoba/koxyxu, a
TaKkke BO3MOXHble KOMOMHALUKN 3TUX PaKTOPOB.

16.8.8.12 CymmapHas nnowagb nonepeyvHbiXx CeYeHnn Bcex kabenen, NponoXKeHHbIX B
KabernbHbIX Xenobax/3awmTHbIX KOXyxax M3 MONIMMEpPHbIX MaTepuanoB, KPOME cryvyaeB
OOMHOYHOM MpOKnagku kabenen, He AormkHa npesblwaTtb 40 % nnowagn BHYTPEHHEro
nonepeyvHoro ceveHus xenoba/koxyxa.

16.8.9 CneumanbHble TpeOGOBaHMA K MpPOKIagKe OAHOXWUIMbHbLIX Kabenen
nepemMeHHOro Toka.

16.8.9.1 PekomeHayeTca He NPUMEHSTb OQHOXUIbHBIE Kabenu Ana nepemMeHHoro Toka.
Ecnn npoknagka Takux kabenewm Heobxoguma, TO Kabenn Ha HOMMHANbHYK CUITY TOKa,
npesbiwatowyto 20 A, 4OMKHbI YOOBNETBOPSATL CrieayrowmnmM TpeboBaHmaM:

A kabenu He AOMKHbI UMETb MOKPbLITUI U3 MarHUTHOro Matepuana;

.2 kabenu, oTHOCALWMECH K OAHOW Lenn, OOIMKHbI MPOKaabiBaTbCA B OOHOW Tpacce
UM B OOHOW MeTannuyeckon Tpyde n uMeTb MMHUMAaIbHO BO3MOXHY AnnHY. [lonyckaeTcs
npoknagka Takmx kabenen kaxgoro B CBOeM HEMarHMTHOM 3KpaHe (Tpybe), 3a3eMrneHHOM B
OLHOWN TOYKE M M30NMPOBaHHOM OT 3KPAHOB ApPYrux kabenewn n kopnyca cyaHa;

3 kabernbHble KpenmneHusl, 3a WCKINIYEHNEM MW3rOTOBMEHHBbIX M3 HEMAarHUTHbIX
MaTtepuaroB, AOJKHbl OXBaTblBaTb BCE OQHOXUIbHbLIE KAbEen OgHOM Lenu;

4 paccTosiHne mexay kabensimm gormkHo ObiTb He Bonee ogHoro guameTpa kabens.

16.8.9.2 T[lpu npoknagke ogHOXWIbHLIX kKabenen yepes nepebopku unm nanyobl, mexay
kabensamm, OTHOCALWMMUCA K OOHOW LEenW, He OOMKEH HaxoguTbCs MarHUTHbIA MaTepuann.
PacctosiHne mexay Takumu kabensmMuv v MarHUTHbIMM MaTepuanaMmym OOSDKHO ObiTb He
meHee 50 mm.

16.8.9.3 Ecnu opgHOXuWrnbHble Kabenn ¢ HOMMHaNbHbIM TOKOM 6onee 250 A
NpPOKNaAbIiBaTCs NapannenbHO CTanbHbIM KOHCTPYKLUMAM, TO pacCTosiHME Mexay kabenamum
N 3TUMM KOHCTPYKUMAMM LOMMKHO ObiTb HE MeHee 50 MMm.

16.8.9.4 [pu Npoknaake OAHOXMUIbHLIX Kabenen nnowanbio cedeHns bonee 185 mm?
OOJDKHO MPUMEHSATBCS KpoccupoBaHue kabenen yepes npomexytkn He 6onee 15 m. lNpu
anvHe kabenen go 30 M KpoccupoBaHue He TpebyeTcs.

16.8.9.5 MHoroxusnbHble kabenu ¢ napannenibHO COEAUHEHHBbIMU XUNamMu OO0JDKHbI
NpoKnagbiBaTbCs Kak OAHOXUITbHbIE M HA HUX OOJSMKHbI PacnpoCTpaHATLCA BCe TpeboBaHus
ONs OAHOXUIbHbIX Kabenen.

16.8.10 T[MoaknroyeHue n coeanHeHue Kabenemn.

16.8.10.1 KoHubl kabens ¢ pe3anHOBOM M30MnsiUMEN, BBOAMMbIE B MaLUWHbI, annapaTbl,
pacnpegenutenbHble YCTPOMUCTBaA UM Apyroe obopynoBaHue, OOMKHbI UMETb KOHTaKTHOE,
3alMTHOE U YNNOTHUTENBbHOE OKOHLUEBaHUA, obecnevmBaloime HageXHbIN ANEeKTPUYEeCKnin
KOHTaKT 1 He JonycKawlime NMPOHMKHOBEHNSA BRarM BHYTpPb Kabens, a Takke s3awmuiarowme
N30ALMIO XUIT Kabensa oT MexaHU4YeCKNX NoBPEXOEHWIA, BO3AEUCTBUS BO3AyXa U MaCIsiHbIX
napos.

B mecTax nogkrntoyveHus xunbl kKabens ¢ pe3anHoBOM U3onaumen JOMKHbl UMEeTb 3aluunTy
n3onaumm OT NOBpeXAeHUa (NepeTupaHng n T. n.).

16.8.10.2 BawmtHasa obonodka kabens, BBOAMMOIO B YCTPOWCTBO, OOSKHA BXOOMTb
BHYTPb YCTPONCTBA He MeHee 4eM Ha 10 mm.

16.8.10.3 CoeanHeHne kabenen B MeCTax UX pa3BeTBEHNS AOIMKHO NPON3BOANTLCH B
pa3BeTBUTENbHbLIX KOPOOKaX C MOMOLLbIO 3aXKNMOB.

16.8.10.4 Ecnn npu npoknagke kabenewn TpebytoTca [o0OaBOYHbIE COEOMHEHUS, OHU
OOJMKHbI OCYLLEeCTBNATLCA B COOTBETCTBYHOLUMX COEANHUTENbHBIX KOPOOKaX, CHaGXEeHHbIX
3axmmamn. CoegmHeHne B LenoM A0MKHO ObITh 3aLUMLLEHO OT BIIMSIHUS BHELUHUX YCIOBUN.
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MoryT 6bITb gonyLieHbl Apyrne cnocobbl coeanHeHns kabenen no TexHonornm, ogoobpeHHoON
Peructpom.
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16.9 LUIMHOMPOBOABI, MPOKNAABLIBAEMbBIE BHE PACNPEAENUTESNbHbLIX
YCTPOUCTB

16.9.1 O6nacTb pacnpocTpaHeHUs.

16.9.1.1 TpeboBaHuA HaACTOSILLEN [NaBbl pPaCNpPOCTPAHAIOTCA Ha LUMHOMPOBOAbI,
npoknagbiBaeMble BHE pacnpedenurenbHbiX YCTPOWMCTB BMeCTO Kabenew, Ans nUTaHuNA
CeKUUn n/unu pacnpegenuTenbHbIX WUTOB Unn notpebutenen. [aHHble WMHONPOBOAbI HE
pekomeHOyeTCsa ycTaHaBnMBaTb BO B3pPbIBOONACHLIX MOMELLEHUSIX U MPOCTPAHCTBAX, a Takke
Ha OTKPbITbIX Nanybax.

16.9.2. KoHCTpPYKLUA CMCTEM LULMHONPOBOAOB.

Cuctembl LULMHONPOBOAOB B cO0Ope MOryT BKItoYaTh B cebs:

.1 anekTpuyeckue NPOBOOHUKM  (LUMHOMNPOBOAbI), BKMOYas HeuTpanbHble W
3aseMnsLLne NPoOBOAHNKM U U30NSATOPSI;
3alMTHbIE KOHCTPYKUMKM (KaHanbl);
coeuHUTErNbHbIE N pa3BeTBUTENbHbIE YCTPONCTBA,

YCTPOWCTBA Npoxoda vepes nanyobl n nepebopku;
3alMTHbIE YCTPOWNCTBA;

YCTPOWCTBA KpensieHms K nanybdam n nepebopkawm;
pasgenutenbHble YCTPOMCTBA.

16.9.3 O6wme TpeboBaHUA.

16.9.3.1 YpoBeHb 6€30MacHOCTU N HAL4EXHOCTU CyQOBOW CeTW, BKIovalLlen B cebs
LWUMHONPOBOAbI, OOIMKEH OblTb, MO KpawWHEM Mepe, 3KBMBANEHTHbIM YPOBHIO CYOOBOM
kabenbHoOM ceTun.

16.9.3.2 Cucrtembl LUMHOMNPOBOAOB AOMKHbI OTBEYaTb COOTBETCTBYIOLLMM TpeboBaHNSM
crangapToB MOK 61439-1 1 61439-6.

16.9.3.3 Cuctembl WMHOMNPOBOAOB, WX 3IIEMEHTbHI U YCTPOMCTBA AOJDKHbI HaAEXHO
paboTaTb Npu Temnepartypax okpyxatowen cpeabl ot 0 oo 45 °C.

16.9.3.4 CucTtembl LULMHONPOBOAOB AOMKHbI UMETb criefyolme MMHUMarbHble CTENEHN
3aLmThI:

Ons cyxmx nomewleHnn — IP 54;

ONs BNa)HbIX nomelieHmnn — IP 56.

B cuctemax ¢ BO3MOXHbIM 0O6pa3oBaHMEM KOHAeHcaTa OOMKHbI ObiTb NpegyCMOTPEHbI
YCTPOWCTBa aBTOMAaTMUYECKOro yaaneHnsa Boabl.

16.9.3.5 3alnTHbIE KOHCTPYKLMN AOSMKHBI 06nagaTe 4OCTaTOYHOM MPOYHOCTHIO, YTOObI
NPOTMBOCTOATb BO3MOXHbIM MEXaHNYECKMM ycunusam Ha 6opTy cygHa.

16.9.3.6 B OTHOWEHMM MCMbITAHMK CUCTEMbI B COOpe Ha OrHECTOMKOCTb [OOJSDKHbI
NPUMEHATLCA

ctangaptbl MOK 60332-1-1 n 60332-1-2.

Mpoxogbl LWMHONPOBOAOB 4epe3 nanybbl M nepebopknm He [OMMKHbl  yXyAwaTb
MeXaHN4ecKkne U npoTMBOMOXAapHbIE CBOWCTBA, a TakKke BOAOHENPOHMLAemMocTb nanyb u
nepebopok, Yepes KOTOPbIE OHWU MPOXOOAT.

BHyTpeHHee yCTPOMUCTBO KaHanoB OOMKHO MMETb TaKylo e CTeneHb NpoTUBONOXapHOM
3aLUM1ThI, KaK 1 nepecekaemMble NeperopoaKu.

16.9.4 CneumnanbHble TpeboBaHuUA.

16.9.4.1 OTBeTCTBEHHbIE YCTPOWNCTBA, Tpebyowme ayGrnmpoBaHMs NUTaHUSA, OOITKHbI
OblTb MOAKMIOYEHblI Yepe3 OTAEfNbHble CUCTEMbl LUMHOMPOBOAOB. HeucnpaBHOCTb OAHON
CUCTEMbIl He JOSMKHaA HapyLwwaTb paboTy AybnupytoLlen.

16.9.4.2 Tlpn pacrnosioXXeHNUn CUCTEMbl HWXEe BepxXHerW HenpepbiBHOW nanyobl,
MaHEBPEHHOCTb CyAHa, a Takke 6e30MacHOCTb JKMMaxa W MNacCaKUPOB HE [OOSDKHbI
HapyLaTbCa B criydae 3aTonfeHus OOHOro BOLOHENPOHMLAEeMOro oTceka BHe MalUMHHOro
OTAENEeHUs.

Nouhwi
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16.9.4.3 LluHoONpoBOOAbl OCHOBHOrO W aBapUMHOrO  MNUTAHUA  He  OOSMKHbI
yCcTaHaBnmBaTtbCsi B 06LeM kaHane.

16.9.4.4 [omkHbl ObiTb NPeaycMOTPEeHbl  pasgenuTenibHble  YCTpoMcTBa  Ans
BO3MOXHOCTU OBCRYXMBaHUA CUCTEMbI M pasdeneHuss NoBpexaeHHbIX YyacTen. Tam, rge
cucteMa npoxoguT yepes NPOTUBOMOXApPHbIE KOHCTPYKUUKW, pasfgenuTeribHble YCTPOMCTBa
OOJMKHbI ObITb YCTAHOBMEHbI HA NUTAIOLLEN CTOPOHE.

16.9.5 3awuTHbIe yCTpOMCTBA.

16.9.5.1 PacnpocTpaHeHne 9neKkTpuyeckoMm pgyrn Mo  LUMHOMPOBOAAM  AOSMKHO
npeaoTBpaLLaTbCcsa AyroBbiMy 6apbepamu unv apyrumm noaxogawmmmn cpeactesamm, Takumm
Kak, B criydae cuctem C HeM3onmMpoBaHHBIMW LUIMHAMU, NCMOSb30BaHME TOKOOrpaHUYnMBaoLLmnx
BbIKMoYaTernemn
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17 TPEBHbIE 3JIEKTPUYECKUE YCTAHOBKH

17.1 OBLLUME NMNONOXEHUA

17.1.1 TpeboBaHUA HACTOSILLLErO pasdena pacnpoCTPaHATCAS Ha Bce rpebHble
anekTpudeckne yctaHoku (YY) n nx obopynoBaHme, a Takke Ha U3rOTOBIIEHME, MOHTaX U
UCNbITaHUA, B TOM Yucne:
reHepaTopbl N NX NEPBUYHLIE ABUraTENY;
pacnpegenutenbHble WUThI;

TpaHcopmaTopbl/peakTopsl;

nonynpoBoAHUKOBbIE NpeobpasosaTenu yactoTbl (MMY);

rpebHble anekTpuyeckne apuraTenu;

ycTponcTtea (6510ku) BO30YKaEHWS;

ycTponcTea (6nokn) cuctembl ynpaeneHus Y, yctpomncrtsa (6noku) cuctemsl
KOHTpOJ‘IFl (AMNC, nHankaums n percTpaumnsa napameTpoB), a Takke CUCTEMbI 3aLLUUTbI;

.8  cunoBble LWMHOMNPOBOAbLI W KabenbHble TpacCbl CUCTEM MPOM3BOACTBA W
pacrnpeaenenuns anekTposHeprum B QY.

17.1.2 TpeboBaHUA HAaCTOSILLEro pasgena He pacnpoCTPaHsIlOTCS Ha HOCOBblE U
KOpMOBble NoAapyrvBaroLme YyCTPOUCTBa, SABMSAIOLWMECH BCIOMOraTesibHbIMU YCTPONCTBaMM
yrnpaBneHnst CyaHoM.

17.1.3 B cnyvae, korga Ha cygHe ycTaHoBreHa rpebHas anekTpuyeckas yCTaHOBKa,
OHa [OO/mKHa oTBeyaTb TpeboBaHMAM HaCTOsLWEro pasgerna U npMMeHUMbIX TpeboBaHwui
ApYrnx pasgenos HacToswen YyacTtu. MNpn 3ToM K OCHOBHOMY CMMBOSY Kriacca fobasnsaeTtcs
3Hak EPP B cooTtBeTcTBMM C TpeboBaHnammu 2.2.12 yactu | «Knaccudumkaums».

17.1.4  3Onektpuyeckoe obopyaoBaHWe rpebHON 3NEeKTPUYECKON YCTAHOBKM [OIMKHO
oTBeyaTb TpeboBaHUAM [Opyrux pasgenoB M rmaB Hactoswen yactu [lMpasun, ecnv B
HacTosLWweM pasgerie He OroBOPEHO MHOE.

17.1.5 B anekTpuyeckmx uLensx rpebHbIX 3MeKTPUYeCcKMX YCTaHOBOK AonyckaeTcs
NPUMEHEHME HaNPsPKEHUIN, He NPEBbILLAOLWNX YKasaHHble B 4.2 1 pa3a. 18

17.1.6 B nomeweHnax anekTpuyecknx MalluH, pacnpegenntesibHbiX LWWUTOB U
nynbTOB yNpaBfeHNs pekoMeHayeTCa npeaycmaTpuBaTth NEKTpUYECKoe OTOMNMEHME.

17.1.7 Tlog reHepatopamMu W ABuratensamu rpebHOM 3NEeKTPUYECKON YCTaHOBKM
OOJIMKHO BbITb YCTAHOBIEHO CTaLMOHApHOE OCBELLEHME.

17.1.8 Yactn rpebHbIX 3NEeKTpUYEeCKMX MaluuH (aBurateneh W reHepaTtopos),
pacrnonoXeHHble No4 HAaCTUNOM, A0SKHbI UMETh CTENEHb 3alUnThl HE HUXE, YeM IP56.

Ecnn oOHM nomewarwTcs B CyxOM OTCEKe WNU 3aluweHbl OT nonagaHus BoAbl
BOAOHENPOHMLAEMbIM (PyHOAMEHTOM W €ecnu, KpoMe TOro, MMEEeTCs CurHanusauus,
cpabaTtbiBatowas npy nonagaHnm Boabl B 3TOT OTCEK, TO MOXeT OblTb JonyLleHa CTeneHb
3awmTbl IP23.

17.1.9 B kopnycax rpebHbIX  3NEeKTpUYECKMX  OBuratenen, reHepaTopos,
nosnynpoBOAHMKOBLIX nNpeobpasoBaTtenen, Opyrnx KOMNOHeHToB [3JY, AOMKHbI ObiTh
npegycMOTpPEHbl YCTPOMCTBA, MNPENSATCTBYOWME 00OpasOBaHUID M CKOMNMEHMIO Bnarm u
KoHAeHcaTta, 0COBeHHO B Nepuoabl ANUTENbHbBIX CTOAHOK. OTUMK YCTPONCTBaAMMN MOTYT ObiTb
3NeKTpuYecKMe HarpeBaTenn, OCyLUMTENM BO3ayxa U T. M.

17.1.10 T[pebHas anekTpnyeckas ycTaHoBKa AOMMKHa ObiTb 060pygoBaHa yCTPOUCTBOM
KOHTPONS CONPOTUBNEHUSA N30NALUK, oTBeYatowmm TpebosaHmnsam 2.11.

NouhwiNE
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17.2 ONPEAENEHNA U NMOACHEHUA

17.2.1 B HacTosileM pa3sgene NpuHATbI criegyolme onpeaeneHms n NosICHEHNS:

A3MMyTanbHbIN NpuBOL — NpuBoa, obecneymsaroLL i NOBOPOT NPOMNYIbCUBHOIO
Groka BOKpYr BEpTUKarbHOW OCW.

(maBHbBIN nNocCcT ynpaBneHusa [BY — noct ynpaeBneHust rfaBHON
NponynbCMBHOW YCTAHOBKOW, Ha KOTOPOM MMEETCS BaxTa B YCINOBMAX XO4a B MOpe.

pebHas anekTpuyeckasa yctaHoBka ([[QY) — komnnekc obopynoBaHus
Ansa pacnpegeneHns n npeobpasoBaHUs INEKTPUYECKON SHEPTUN B MEXAHUYECKYIO C Lenbto
BOCMNpPOM3BEAEHMS 3a4aHHOro ynopa rpebHbiM ABVKUTENEM (ABUKUTENSAMN).

Oyb6nupoBaHHbLIN faTYMK — OaTYMK C ABYMSI YyBCTBUTENbHBIMW 3f1IEMEHTaMN B
04 HOM Kopryce.

EovHasn 3anNeKkTpoaHepreTnyeckas ycTaHoOBKa (EQJ3Y) —
3NeKTpoaHepreTnyeckasa yctaHoBka, oobeguHeHHas ¢ Y, obecneumBatoLLen Xxo4 cygHa.

MecTHBIN NOCT ynpaBlieHWA — MNOCT yNpaBfieHUs, pacnoriaraembii B MecTe
YCTaHOBKM NOYNpPOBOAHMKOBbIX NpeobpasoBatenen 4yactoTsbl (MMY) nnm BHELWHMX yCTPOWCTB
(6nokoB) ynpaenernus C3[, npegHasHavyeHHbIN Ans obpa3oBaHWs U BBEAEHUS B CUCTEMY
3agatowmx napameTpoB gns [NMNY, He3aBUCMMbIX OT NapamMeTpoB, 3afaHHbIX C CUCTEMbI
anctaHumoHHoro ynpaenenus (CLY) n agpyrmx BHELWHUX OrpaHUYEHNIA.

Mpuesoa B roHgone (MM M3[) — nponynbcuBHas ycTaHOBKA, B KOTOPOW rpeBHOM
3NEeKTpMYEeCcKMn ABurateslb PacnofnioXeH B creuvanbHO MpegHasHa4YeHHOW Ansa  Hero
NOrpy>kHOM NOBOPOTHOW roHAOsE CyAHa.

PesepBuMpoOBaHHbIN gaTyuK — ABa OTAENbHbIX AaT4MKa B OTAENbHbIX KOprycax,
YCTaHOBIIEHHbIX A1 KOHTPOSS O4HOrO U TOro XXe napamMmeTpa.

Cuctema anektpogsuxennsa (CI3[) — uenoctHbi HAOOP B3aMMOCBA3AHHbIX
PYHKLMOHAambHbIX 3BEHBEB, peanu3oBaHHbIX B driekTponpueogax [QY, B3anMoaencTByOLMNX
C WCTOYHMKOM 3MEKTPOIHEPrMM ONSA ynpaBfeHuss yNnopom C 3adaHHbIMW AVMHAMUYECKUMMN
XapakTepucTMkamun 1 no 3agaHHbIM anropuTMam.

OnekTpoasHepreTnyeckas yctaHoBka (O3Y) — KoMmnekc CygoBOro
9MNeKTpPOTEXHNYECKOro  0bopyaoBaHusi, O0OBbEAMHEHHOro  MpoLeccoM  Mpou3BOACTBA,
pacnpegeneHns M npeobpas3oBaHUSA 3IMEKTPUYECKOW IJHEPrun B Opyrve Buabl SHEeprum
(MexaHnyeckyto, TEMMOBYH, CBETOBYIO, XMMUYECKYIO U T.M.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acme Xl)

183
17.3 CTPYKTYPA IPEBHbIX 3JIEKTPUHECKUX YCTAHOBOK (I'3Y)

17.3.1 B cocTaB rpebHON 3neKkTpnYecKon yCTaHOBKN, NOMyYatoLLEN N UCMOMb3YHOLLEN
3NEKTPUYECKYIO SHEPIMIO NEPEMEHHOIO TOKa, BXOAUT criegytouiee obopygoBaHme:

.1 rnaBHble reHepaTopbl NEPEMEHHOrO TOKa CO CBOUMM YCTPOMCTBaMM ynpaBreHns —
He MeHee 2 WT.;

.2 rmaBHbI  pacnpegenutensbHoin  wnt  (MFPLU), pasgeneHHbln Ha [Be 4actu
MEXCEKLUNOHHBbIM aBTOMAaTUYECKUM BbIKNOYaTeneM, unm pasbeamHuTenem;

.3 cunosble TpaHcdopMaTophbl, AMS ranbBaHMYECKON pa3BA3KM Unn NpeobpasoBaHms
HanpsbkeHna PLL B HanpsikeHus MIMNY — no ogHoMy ans kaxxgoro npeobpasosarens;

A4 cunossble MMY ang nutanma NSl — He meHee 2 WIT.;

.5 ycTtponcTteo (6510K) ynpaBneHust Unn KOHTPOINEP CUCTEMbI SNEKTPOABMKEHNS — HE
MeHee 2 LWT;

.6 rpebHon anekTpuyeckun geuratens (MF31) — oguH unu 6onee.

17.3.2 [Ona rpebHbIX 3NeKTpUYECcKUX YCTaHOBOK C oaHuMm [3[l, CUHXPOHHLIE,
ACVMHXPOHHbIE U BEHTUNbHO-UHAYKTOPHbIe O[] OOMKHbI MMETb ABE CUCTEMbl CTaTOPHbIX
0BMOTOK, KOTOpble MOrNN Obl HE3aBMCMMO OTKMOYaTbCs OT cooTBeTcTBYoLWwero MNMY. Kaxabin
MY gorxkeH 6bITb paccynTaH, No KpanHen mepe, Ha 50 % HOMMHAaNbLHOW MOLLHOCTU rpebHow
anekTpudeckon yctaHoBku. [Mpym Hanuumm Heckonbkmx B B QY Ha obwem Bany c
OBWXUTENEM UM Heckonbknx MY Ha cygHe ponyckaetca npumeHeHve Q[ ¢ ogHowm
CUCTEMOW CTaTOPHbIX OOMOTOK.

17.3.3 pebHble OBuraTtenn MOCTOSIHHONO TOKa [OOSMKHbI OblTb ABYXbAKOPHbLIMU
(OBYXKONMEKTOPHLIMU), MPUYEM Kaxgas sikopHasi oOMOTKa AormkHa ObITb paccumTaHa, no
KpanHen mepe, Ha 50 % HOMMHanNbHOM MOLHOCTWU ycTaHoBKKW. Kaxpgasa sikopHass oOMoTKa
AOJSDKHA nony4aTtb NUTaHWe OT CBOEro HesaBmcumoro npeobpasosartens. Jliobas eanHnyHas
HencnpaBHOCTb B NpeobpasoBarerne He AOSPKHA NPMBOAUTL K MOMHOM NoTepe XoAa.

17.3.4 B cocTtaBe BanonpoBoda AOSKHbl OblTb NMPeayCMOTPEHbl TOPMO3HbIE WK
GnokupytoLine YCTPOWCTBA, He MO3BOMSKOWME MPOM3BOSIBHO BpalaTbCA OTKAYEHHOMY
rpebGHoMy gpuratento (Bany) npu ndbIX NOrogHbIX YCIOBUSX, UM B Npouecce OYKCUPOBKM
cygHa.

17.3.5 Crpyktypa wn anropyutm ynpaesneHns C3[, peanusoBaHHon Ha 6a3se
obopynoBaHus 'Y gomkHbl obecneunBaTb NPUHLMUMN NOKaNM3aunm OAHOM HENCNPABHOCTH,
T. €. B CNny4ae nosiBfieHUs1 HemcnpaBHOCTM B NMtoBOM 0AHOM 13 KOMMOHEHTOB MQY xopf cyaHa
OOJDKEH COXPaHATLCA, XOTSA Obl C YACTUYHON MOLLHOCTBHO.

17.3.6  TNpu nosieneHnmn nobon HemcnpaBHOCTU B QY Ha Bcex OENCTBYIOLLMX MOCTax
ynpaBneHuns 4omKeH ObITb NPeayCMOTPEH aBapunHO-NpeaynpeanTenbHbIA CUrHan.

17.3.7 [Ona Bcex BCNomMoraTeSibHbIX MEXaHU3MOB W YCTPOWCTB OTBETCTBEHHOIO
Ha3HayeHWsl, OOMMKHbl MpeaycMaTpmBaTbCsl MECTHble MOCTbl YMpPaBrfeHusl, Ha KoTopble
nepeBoauTCsa ynpaBfeHne B Criydae HEUCNPaBHOCTU AUCTAHLMOHHOW CUCTEMbI yNpaBneHus
ray.

17.3.8  CoctaB rpebHon anekTpn4ecKkon yCTaHOBKM, MOMy4vatoen U NCNOoSb3yHoLLen
3NEKTPUYECKYIO SHEPINIO NOCTOAHHOIO TOKa yKkasaH B 22.8.1.
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17.4 CUICTEMbI BO3BYXXIOEHUA

17.4.1 O6wme TpeboBaHUA.

17.4.1.1 Kaxpgas cuctema BO3OyXOEHWUs1 JOIPKHA nony4vaTb NUTaHWe MO OTAENbHOMY
dungepy. MNpedenbHbIN TOK U HanpshkeHne CUCTeMbl BO3DYXAEHMS, a Takke UX MCTOYHUK
nNUTaHUA, OOIMKHbI B NOSIHOW Mepe YAOBreTBOpsATb TpeboBaHusaM Ans Bcex pexumon Y, B
TOM 4uchne, NpU MaHEBPUPOBAHUU, B peXuMax neperpyskm u npy KOPOTKOM 3aMblkaHUK, a
TaKke B YCNOBUAX ONPOKNALIBAIOLLLErO MOMEHTA.

17.4.1.2 Llenn nutaHus cuctem BO3OYXOEHUS OOSMKHblI UMETb 3allMTHblE YCTPONCTBA
TONMbKO OT KOPOTKMX 3amblkaHui. CpabaTbiBaHMe 3MNeKTPOMarHUTHOrO pacuenuTenst npu
KOPOTKOM 3aMblKaHUN OOSMKHO conpoBoxaaTbca curHanom AlNC Ha noctax ynpaBneHus.

17.4.1.3 Tlpu OTKMOYEHUN aABTOMATMYECKOrO BbIKMOYATENSI CUCTEMbI BO3OYXAEHWS,
OOJDKEH Takke OTKIMYaTbCA aBTOMaTUYECKUI BbIKNoYaTelb COOTBETCTBYIOLLLENO reHepaTopa
unu rpebHoro asurartens.

17.4.1.4 Ecnm nuTaHMe cucTeMbl BO3OYyXOEHUST CHAGXEHO  He3aBMCUMbIMM
YCTPONUCTBaMN 3aLLMUTbl NPOTUB CHUXEHUSA YacToTbl U NepeHanpsXXeHns, Unn ycTponcTeamm
NPOMOPLUNOHANbHOIO  PErynimpoBaHnsa  «HanpsbkeHume/dactoTa», TO OHM  OOSMKHbl  ObITb
OTperynupoBaHbl TakuM obpa3oM, 4Tobbl cucTema 3almTbl pearnpoBana npu SOCTUMKEHUN
HeJonyCTUMbIX PEXUMOB.

17.4.1.5 LUenn B0o30yxaeHNss [O0MKHbI ObiTb 00OpyQoOBaHbl  yCTPOMCTBAMM  ANs
CHWXeHua (nogasBfieHus) BCNIecka HanpskeHns npu  pasMblkaHUM  BbIKNOYaTens
BO3bOyxaeHns (cuctema raweHus nons).

17.4.1.6 [domkHbl ObITb NPegyCcMOTpeHbI cpeacTsa (unbTpbl U T.M.) ANs1 OrpaHNYEHNS
rapMOHUYECKNX UCKaXXEHNIN N CHMXKEHUS KO3(hULMEHTA MOLLHOCTH.

17.4.2 Bo36yxaeHue reHepaTopoB.

17.4.2.1 CucTtembl BO36YXOeHNSA OOMKHbBI NonyyYaTb NMUTaAHME CO CTOPOHbI reHepaTopa,
reHepatop AofmkeH OblTb camoBo3byxpawwmmcsa. HanpsikeHve [OMKHO NOAHMMATbCA
aBTOMaTMyeckn 6e3 4ONONHUTENbHBIX BHELLUHMX MCTOYHUKOB.

17.4.2.2 [Ona ynpaenawowux uUenen Bo30dyauTens, a Takke ANnd HavanbHOro
BO3OY>XOEHNA, MOXET OblTb MPUMEHEH BHELLUHUIN UCTOYHUK SHEPTUK, €CIN OH PE3EPBUPOBaH.

OTOT BHELIHNA UCTOYHUK AO0SPKEeH nonydate nutadme oT PLU, APLL n, fononHUTensHo,
OT pe3epBHOM akkyMynaTopHon 6atapeun. Kak MuHuMyM, ans Bcex reHepatopoB [MQY JOMKHO
ObITb NPEAYCMOTPEHO ABa BHELLUHNX MCTOYHMKA SHEPTUN.

17.4.3 Bo306yxaeHue rpebHbIX 3NEeKTPUYECKNX ABUraTenen.

17.4.3.1 TuTaHune Bo36yauTens AOIMKHO OCYLLECTBNATLCA HEMOCPEACTBEHHO OT TOW Xe
cekuun MPLL, oT KOTOpON Nony4aeT NuTaHue ctaTopHasi 0OMOTKa ABuraTens.

17.4.3.2 CucTtembl BO3BYXOEHNA U CUCTEMbBI aBTOMATUYECKOrO perynmpoBaHns A0SDKHbI
obecneumBaTb 3aWMTy rpebHbIX AMEKTPUYECKNX OBUraTesnien OT Ype3MepPHOro MOBbILEHUS
4acTOTbl BpaLEHNs Npu NOMOMKE MUIM OrofieHnn rpebHOro BUHTA.
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17.5 ANNIEKTPOMAITHUTHAA COBMECTUMOCTb (3MC) I3y

17.5.1 TIpebHas oanekTpuyeckass ycTaHOBKa [JofmkHa 6e3 cboeB UM  OTKas3oB
bYHKLMOHMPOBATL B YCIOBUSAX BO3LENCTBUSA SMEKTPOMArHUTHbLIX MOMEX M COOTBETCTBOBATb
TpeboBaHMAM, U3NOXEHHBIM B 2.2.

17.5.2 O6opynoBaHue, cosgatoliee BCMIECKM HaMNpPsKEHWUs, 4acToTbl U TOKa, He
OOJMKHO ObITb MPUYMHOM OTKA30B U BbIXOAOB U3 CTPOs Apyroro obopyaoBaHusa Ha 6opTy us-
3a nomex, nepeaaroLwmnxcst KOHAYKTUBHO, UHAYKTUBHO, UMW paguaLoHHO.

17.5.3 Ecnu BenuuMHa rapMoHMYecKux uckaxeHun npesbiwaet 10 % B pabodvem
coctosgHun [JY, TO Heobxogumo obGecneyntb COOTBETCTBYIOLYIO uUNbTpaumio W
dyHKUMOHMpOoBaHMe 6e3 nomex nobbix NOAKMYaeMbix noTpebutenen.
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17.6 NEPBUYHbIE OBUTATEJIN TEHEPATOPOB N3y

17.6.1 JonycTuMbie OTKINOHEHUS 4YacTOThbl BpaLleHUsI.

17.6.1.1 Ecnu reHepaTtopbl rpebHON 3NEKTPUYECKON YCTAHOBKN UCMOMb3YHTCS TakkKe
OnNS NUTaHUa CyOOBOW CETU, TO OTKINOHEHUSA YacToTbl reHepaTopoB MPW COOTBETCTBYIOLLNX
N3MEHEHMAX Harpysku, OOSMKHbI COOTBETCTBOBaTb TpeboBaHuaAM, ykaszaHHbiM B 2.11.3
yactn IX «MexaHn3MblI».

17.6.1.2 Ecnu cuctema ynpasreHusi 4acToToON BpalleHust rpebHoro BuHTa TpebyeT
N3MEHEHMWI YacTOThbl BpaLLeHMsl NEPBUYHLIX ABUratenen reHepatopos Y, To perynsaropsbl
4YacTOTbl BpalLlleHUsl NepPBUYHBIX ABUraTenen JOMmMKHbl UMETb YCTPONCTBA Kak MECTHOrO, Tak U
ONCTaHUMOHHOrO ynpaBreHns YacTOTOM BpaLleHus.

17.6.1.3 HomuHanbHasi MOLHOCTb, a TaKkKe Mneperpy3odHas cnocobHOCTb NEePBUYHBIX
asuratenen reHepatopos EQJY, fomkHbl BbIGUpaTbca ¢ y4eTom obecnevyeHns MOLLHOCTMH,
Tpebyemon B Anana3oHe M3MEHEHWS Harpy3ok obLiero anekTpudeckoro obopyaoBaHus, a
TaKke N3MEHeHun Harpy3ok QY npu maHeBpupoBaHMM, XO4€ B MOpe, B TOM 4ucne npwu
TSOKENbIX (LUTOPMOBbIX) MOrOAHbIX YCIOBUSAX.

17.6.2 MapannenbHasn paboTa.

17.6.2.1 Tpu napannenbHon paboTe reHepaTopoB MPUMEHSEMbLIE  CUCTEMbI
perynupoBaHusa OOmMKHblI obecneymBaTb CTaburbHOE NPOMOpPLMOHANbHOE pacnpeneneHve
Harpy3ok BO BCEM AMana3oHe MOLLHOCTEN NEPBUYHbLIX ABUraTenen, kak ykasaHo B 3.2.2.

17.6.2.2 Ecnu reHepatopbl (BanoreHepaTopbl) EQ3C mcnonb3ytoTcss 0gHOBPEMEHHO
ONs MUTaHMsa CydoBbIX NOTpebuTenen anekTposHeprmm un Y, cogepxawme B CBOEWN
cTpyktype ob6patumble [MY Cc BO3MOXHOCTLIO pekynepauum SMNeKTPO3Heprun npwu
TOPMOXEHUSAX U peBepcax rpebHbIX ABUraTtenemn, To CUCTEMA yNpaBieHNs 3NeKTpocTaHumen
[ormkHa obecneunBatb nepegadvy nHdopmaumm B CO[ 0 TeKyLeM 3Ha4YeHUN NoTpebnsiemomn
OT reHepaTopoB aKTUBHOM MOLLHOCTU ANS onpeferieHus nopora BKIHOYEHUS «pes3vcTopoB
TOPMOXEHUAY.

17.6.3 MoLHOCTb peBepcupoBaHUs.

17.6.3.1 Tlpu SKCTPEHHOM TOPMOXEHUN UNK peBepce rpebHoro anekTpogBuraTtens c
NOSTHOrO NepefHero xo4a Ha NOSHbIN X044 Ha3ag, NepBuYHbIe ABUraTtenyn aBTOHOMHoOW Y
OOMMKHbI  OblITb  CMNOCOBHLI  NornotTuTb  (abcopbupoBaTtb) COOTBETCTBYIOLLYIO — YacTb
pekynepupyemon aHeprum 6e3 cpabaTbiBaHusA 3awWuTbl OT pasHoca, unu ot obpaTHown
MOLLLHOCTW.

17.6.3.2 [Ona abcopbupoBaHusi COOTBETCTBYIOLLEN YaCTM PeKynepupyemMon aHeprum u
TOPMOXEHUS1 TrpebHOro anekTpuveckoro Apuratens aBTOHOMHoM [QY pgonyckaetcs
NPYMEHEHME «PE3NUCTOPOB TOPMOXEHUS», obecrneynmBalonX OrpaHNYeHne YacToThbl
BpaLLleHNa NepBUYHbIX ABUraTenen n reHepatopos MQY B gonyctumbix npegenax. BennunHa
pekynepupyemom aHeprum JOormKHa orpaHn4mBaTbcs KoHTponnepom CO/.
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17.7 TEHEPATOPbI '3y

17.7.1 O6wme TpeboBaHUA.

17.7.1.1 TeHepaTtopbl, (BanoreHepaTopbl) paboTatowme C NONynNnPOBOLHUKOBBLIMU
npeobpasoBatensamMu, [AOMKHbl OblTb paccyMTaHbl Ha HanuuMe OXWUAAeMOro YpPOBHS
rapMOHMYECKMX COCTaBndAwWmx B cucteme. C 3TON LENb0 NpU NpoekTupoBaHun I3JY u
BblGOpe HOMWHANbHOW MOLLHOCTM reHepaTopoB AOMKEH NpeaycMaTpmMBaTbCsl 4OCTATOYHbIN
pe3epB MOLLUHOCTM, AN MpedoTBpaleHns MNOBbILWEHUA TemnepaTypbl reHeparopa, Mo
CpaBHEHMIO C 0BbIYHON CUHYCOMAANbHOW Harpy3Komn.

17.7.1.2 CTtaTtopHble 06MOTKM reHepaToOpOB HOMMHANbHOW MOLLHOCThLIO Bbiwe 500 kKBA
OOJKHbI ObITb CHabXeHbI AaTymMKamn TemMnepaTypsbl.

17.7.1.3 T[eHepaTopbl rPEBHON SNEKTPUYECKON YCTAHOBKN OOIMKHbI OblTb 060pYAOBaHbI
PuUnbTpaMn OYUCTKM OXNaKaarlLllero BO3dyxa Mpu OTKPbITOM W 3aMKHYTOW cuUcTeme
BeHTUnAuuKN. [na 6ecleToyHbIX reHepaTopoB NEPEMEHHOr0 Toka C 3aMKHYTOW CUCTEMOW
BEHTUNAUUN YCTaHOBKa (PUMbLTPOB OYMCTKM OXMaxaawwero Bo3gyxa He obsasaTternbHa.
BeHTMNSAUMOHHbIE KaHanbl AOMKHbI ObiTb YCTPOEHbI Tak, YToObl BOAa He nonagana BHYTPb
MaLLUUHbI.

17.7.1.4 TeHepaTopbl rPeBHBIX 3MEKTPUYECKNX YCTAHOBOK OOMYyCKAeTCs MCMNONb30BaTb
Ong NUTaHUs BCNOMOraTeribHbIX 3MNEeKTPUYEeCKUX MexaHW3MOB U YCTPOWCTB, MpU YCNoBUK
obecnevyeHns CTabWUbHOCTU HanpPsKeHMs U 4acTOTbl BO BCEX peXuMMax, B TOM 4ucne
MaHeBpPOBbIX, B COOTBETCTBUM C TpeboBaHnammn 2.1.3.

17.7.1.5 B uensax Bo3byXOeHWss TreHepaTOpoOB He [OOJSKHbl yCTaHaBIMBATbLCS
aBTOMaTuMyeckue BbIKIloYaTeNu, 3a WCKINIOYEHWEM TeX, KoTopble OEeWCTBYT Ha CHATUE
BO30YXAEHWSI C MaLLMH NP KOPOTKUX 3aMblKaHUSIX U MOBPEXAEHMSX B LLENW rMaBHOIo ToKa.

17.7.1.6 YcTpoucTBa 3aWuTbl reHEPATOPOB OOSMKHbI COOTBETCTBOBATb TPEOOBaHNAM,
n3noxeHHeiMm B 8.2. [nA reHepaTopoB MoOLWIHOCTbO ©Oonee 1500 kBA pgomkHa
yCTaHaBNMBaTbCA 3allimMTa OT BHYTPEHHUX NOBPEXOEHUNA.

17.7.1.7 [Ona cyooB nefoBblX KMacCcoB M NegoKOSIoB HOMWHanNbHasi MOLLHOCTb
reHepaTopoB QY gomkHa BbIGMpaTbCA C y4ETOM MUHUMANbHO TpebyemMon MOLLHOCTU Ha
rpebHbIX Banax, onpeaensemon cornacHo 2.1.1.2 yactu VII «kMexaHnyeckne yCcTaHOBKNY.

17.7.2 MoAWWNHUKM reHepaTopoB U CMa3Ka.

17.7.2.1 BknagbllumM NOALLIUMHMUKOB CKOMBXEHUS OO0MMKHbI OblTb NMErko 3aMmeHsieMbIMM.
JormkHbl 6biTb NPeaycMOTPEeHbl CpeacTBa KOHTPONSA CMasku MNOAWMMNHUKOB. HapgexHas
cmaska gormkHa ObiTb obecrneyeHa Takke U Npy BO3MOXHOM MakcuManbHOM AuddpepeHTe.
[ormkHbl  6bITb  NPegyCcMOTPEHbl  COOTBETCTBYHOLME  YMMOTHEHUHA, MNpensaTCTByOLWmMe
nonagaHuio CMas3oqHOro Macria BHYTpb reHepaTtopa.

17.7.2.2 Ecnu nNpuUMEHATCS NOAWWUMHUKA C  NPUHYAUTENBHOW CcMmaskon (nopg,
JaBneHneM), To Ha noctax ynpaeneHus MY OomkHbl BbITb NPegyCMOTPEHbI, KakK MAHUMYM,
cnefyolwine aBapuiHonpeaynpeauTerbHble CUrHanbi:

.1 HencnpaBHOCTb CUCTEMbI CMa3sku (OTCYTCTBME MOTOKA CMAa304HOro mMacna, OTkas
Hacoca cMasku, NoTepsa gaBreHus B TpybonpoBoae CMaskm U T. 1.);

.2 MakcumarnbHas Temneparypa Kaxgoro U3 nogwmnHUKoB.

17.7.2.3 TeHepatopbl AOMKHbl ObiTb 060pyaOBaHbl pe3epBHbIMU  (aBapUNHBIMK)
YCTPOMNCTBAMN  CMaskM  MOALUMMHMKOB, obecneumBaloliMMn  SOCTATOYHYD  CMasKy
NOALNMNHNKOB B TeYEHME BPEMEHM [0 OCTAHOBKM MalUMHbl, B Cry4ae BO3HUKHOBEHUS
HEeMcnpaBHOCTW, NN aBapun OCHOBHOW (paboyert) cMasKu.

17.7.2.4 Bo wnsbexaHne noBpexneHus NOLLUNMHUKOB AOMMKHbI OblTb MPUHATLI MEPHI,
NPenATCTBYIOLLNE BO3MOXHOMY MPOTEKAHMIO ANIEKTPUYECKNX TOKOB MeXAy NOALNMHUKAMN 1
BanoM MalluHbI.
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17.7.3 OxnaxpeHue reHepaTopoB.

17.7.3.1 Kpome TepmMOMETPOB AOSMKHbI ObITb NPEaYCMOTPEHbl AAaTYMKN TemnepaTtypbl
oxnaxpgaroLlero BO3fyxa, KOTOpble [AOSMKHbI MNodaBaTh aBapUMHO-NpenynpeanTenbHbIN
CUrHan npu NpeBbILLEHUN 4ONYCTUMON TeMnepaTypbl.

17.7.3.2 Ona mMawunH C 3aMKHYTOM CUCTEMOM OXNaXOeHuMst U  TennooOMEHHbIM
annapaTtomM, MOTOK TMEepPBMYHONO U BTOPUYHOINO OXMaxJallero areHta OoSmKeH
KOHTponupoBaTbCcs. [lpy  MCYEe3HOBEHMM NOTOKa [AOSMKEeH nodaBaTbCs  aBapUNHO-
npegynpeanTenbHblA cUrHan.

17.7.3.3 TlpoTedkn BoAbl U KOHOEHCAT He OOMKHbI nonagaTtb Ha OOMOTKM MaLLWHbI.
HorkHa 6bITb NpegyCMOTpeHa CUrHanu3aums, KOHTPoONMpyoLwas BO3HUKHOBEHME NPOTEYEK.
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17.8 PACNPEAENUTENbHbIE WWAUTbI I3y

17.8.1 PacnpegenurenbHble LWUTbl FPEOHbIX 3NEKTPUYECKMX YCTAaHOBOK [OOJDKHbI
cooTBeTCTBOBaTh TpeboBaHnsam 4.6 n 18.6.

17.8.2 Cuctema rpebHOM 3MNEeKTpMYECKON YCTaHOBKW OOfkKHa ObiTb 06opyaoBaHa
YCTPONCTBOM KOHTPOMS CONPOTUBIEHNS nonsaumm (cm. 2.11).

17.8.3  Tlepekntoyatenun, npegHasHadYeHHble ONs ONepaTMBHbLIX MEPEKNOYEeHNA B
uensx rpebHON 3NeKTPUYECKOM YCTaHOBKM MPWU CHATOM HanpsbKeHUW, AOMMKHbl UMEeTb
BGrOKMPOBOYHOE YCTPOMCTBO, HE AoMycKatowee OTKITYEHNS UX Nog TOKOM, Ui OLWMBOYHOro
BKITHOYEHWSI.
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17.9 CUNOBbIE TPAHC®OPMATOPbI IN'3Y

17.9.1 O6wme TpeboBaHUA.

17.9.1.1 TpaHccopmaTtopbl U peakTopbl OOSMKHbI COOTBETCTBOBATb TpeboBaHUAM
pa3g. 11 1 18.4.

17.9.1.2 Ona QY pomkHO OblTb NpPegyCMOTPEHO HEe MeHee [OBYX HEe3aBUCUMMbIX
CUNOBbIX TpaHcdopMaTopoB. [OMKHbI MUCNONb30BaTbCHA TpaHcOpPMaTopbl TOMBKO C
pasgenbHbIMU 06MOTKaMMu.

17.9.1.3 TemnepaTtypa o6MOTOK TpaHCcopmaTopoB, NpUMeEHsieMbIX ans MY gomkHa
KOHTPONUPOBaTbLCH CUCTEMON AaTYMKOB U CUrHaNM3aTopoB.

17.9.1.4 [Ona naMepeHusi Toka Ha NEPBUYHON CTOPOHE B Kaaown pase, nutaroen
TpaHcopmaTop Y, AOMKHbI ObITb MpPegyCMOTPEeHbl aMnepMeTpbl, yYCTaHaBNUBaeMble
B MPLL,.

17.9.1.5 [nsa kaxgoro TpaHcopmaTtopa QY gomkHa 6biTb NpegycMoTpeHa 3awmuTa ot
neperpyskn n oT KOPOTKOro 3aMblKaHUA Ha NEPBUYHON N BTOPUYHOW CTOPOHE.

3awmTta Ha BTOPUYHOM CTOPOHE MOXeT ObiTb peanusoBaHa MNoONynpPOBOAHUKOBbLIM
npeobpasosatenem Y.

17.9.2  XupKocTHo-oxnaxpaemble TpaHccopmaTopbl Y.

17.9.2.1 OOGMOTKM >XMOKOCTHO-OXNaXKdaemblx TpaHcOopmMaTopoB OOIMKHbI  ObiTb
MOSHOCTLIO MOrPYXEHbI B XMAKOCTb, TaKKe NPW HaknoHax B ntobyto CTOPOHY Ha yron 22,5°
BKMIOYUTENBHO.

17.9.2.2 TpaHcdopmaTopbl  AOIMKHbI ObiITb  0GOpyaoOBaHbI HeobXxoanMbIMM
yCTporcTBaMu Ans cbopa U HaKONMEeHUs yTeyek oxnaxgaroLen XMaKocTu.

B parioHe ycTaHOBKM TpaHcdopmMaTopa AOMKHbI ObiTb pPacnonoXeHbl YCTPOWCTBA
oOHapyXeHusi rnoxapa M YCTPOWCTBA MNOXaApPOTYLIEHMS. YCTPOMCTBA MNOXapoTyLleHUs
JOMNYCKalTCA C PYYHbIM YNpaBrieHUeM.

17.9.2.3 TpaHccopmaTtopbl A0MKHbI  ObiTb  0OOpyAOBaHbl  CUCTEMOW  3aLUMTbI,
OENCTBYIOLLEN MPY MOSIBNEHUUN ra30B B OXSaXKAatoLLen XnagKkocTu.

17.9.2.4 TemnepaTypa oxrnaxnatoLen XnoKoCcTn AoMKHA KOHTPONMPOBATLCA CUCTEMOMN
patymkoB. [ormkeH OblTb NpegycMOTPEH aBapurHO-NpeaynpeauTenbHbIn  CUrHam no
NPEBbILLEHUIO TeMNepaTypbl OXMNaXOaloWwemn XUAOKOCTU, a Takke OT OTAENbHOro AaTyvka
AOKHa BbITb NPeayCcMOTpeHa 3alumTa, OTKNYaLas TpaHcopmaTop, ecnu Temnepartypa
XWOKOCTU MpeBLICUT NpeaenbHO OOMYCTUMYIO.

17.9.2.5 YpoBeHb oOxnaxparowen >KUOKOCTU [OSMKEeH KOHTPoNuMpoBaTbCA ABYMS
JaTyvmkamn, OOMH U3 KOTOpbIX [OSKeH nNpuBoauTbL B OeNCTBUE  aBapUMHO-
npegynpeanTenbHbld CUrHamn, a BTOPOW, YCTAHOBIIEHHbIN Ha npeferibHO OONYyCTUMbIN
YPOBEHb, AOIMKEH OTKNIYNTEL TpaHcopmaTop.

17.9.3 TpaHcdopmaTtopbl 'JY, oxnaxaaemblie BO3JyXOM.

17.9.3.1 Pabota BEHTMNATOPOB nAfsl OXNaXOeHUst TpaHCOpMaTopoB, a Takke
Temnepartypa oxnaxnaroLwero Bosgyxa JOMMKHbI KOHTPONMPOBATLCA CUCTEMOWN OATUNKOB.

Mpy npeBbIllEHUN TemnepaTypbl, UMM BbIXOAE W3 CTPOS BEHTUMSATOPOB [AOSMKEH
nogaBaTbCsa aBapuUMHO-NpeaynpeanTesnbHbIA CUrHan.

17.9.3.2 Tpu nNpUMEHEHMM 3aMKHYTOM BO3QYLLIHOW CUCTEMbl OXMaxgeHus c
BO34yxooxrnagutenem AOSMKHbl OOMOMHUTENBHO K TpeboBaHnaM, U3NoXeHHbIM B 17.9.3.1,
KOHTPONMpPOBaTbLCS:

.1 MUHUMAanNbHbLIN NOTOK MEPBMYHOIO WU BTOPUYHOrO KOHTYpa OXfaxiawlmx cpen
(BO3ayxa u BOAbI);

.2 Mpu npoTeykax TennoobMmeHHoro annapaTta [ofmkeH cpabaTtbiBaTb aBapuiiHO-
npegynpeanTenbHblA CUrHan.

TennoobmeHHbIN annapaTt OOSMKEH yCTaHaBNMBaTbCS TakuM 06pa3om, YTobbl NPOTEYKM
BOAbl U KOHAEHCAT He MOrnM nonagaTtb Ha OOMOTKW.
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17.10 NONynrPOBOAHUKOBLIE NMPEOBPA3OBATEJIU Y

17.10.1 O6wme TpeboOBaHUA.

17.10.1.1 MNpeobpasoBaTenu AOMKHbI COOTBETCTBOBATL TpeboBaHusaM pasa. 12.

17.10.1.2 na QY pomkHO npedycmaTpuBaTbCHd, Kak MWHUMYM, ABa MNOMHOCTbIO
He3aBUCMMbIX OTAENbHO YCTAHOBIIEHHbIX MOMYNPOBOOHUKOBLIX Npeobpa3oBaTenisa 4acToThl,
nuTalWmnx oTaenbHble cuctemMbl 0OMOTOK rpebHoro anekTpogsuratens (MnuM OTAEeNbHbIX
anekTpogBuraTenen).

17.10.1.3 nsa kaxgoro npeobpasoBartens OOMKEH ObiTb NpedyCMOTPEH OTAENbHbIN
GnOK UnNKn yCTPONCTBO C CUCTEMOW yNpaBrieHus.

17.10.1.4 Anga Kaxxgoro  6noka WNn  YyCTPOMCTBA  YyNpaBreHus  [OOMXKHbI
npegycMaTtpuBaTbCA [Ba ranbBaHWYECKU W3ONUPOBAHHLIX [aTyMKa 4acTOTbl BpalLeHUs.
O6wmn kopnyc ansa obomx AaT4MKOB JOMNYCKAETCA.

17.10.1.5 Ecnn npeobpasoBatenb nogaet nutaHne Ha [B[] nocTosiHHOro wnm
NepeMeHHOro Toka C NMOCTOSIHHbIM BO30YXXOEHWEM (B T. Y. OT NMOCTOSIHHbIX MarHUMTOB), TO B
rMaBHOWM Lenu «gsuratenb — npeobpasoBaTesiby AOMKHO OblTb MPEeAyCMOTPEHO YCTPOMNCTBO
3aWmThl, Hanpumep, BblKNOYaTENb-Pa3beAUHNTESNb, KOTOPbLIA aBTOMaTUYECKM [OSKeH
paspblBaThb rMaBHYIO Lienb B Cry4ae HENCNPaBHOCTW BbINPAMUTENS UNU HBepTOpa. JOImKHbI
OblTb NPefycMOTPEHbl YCTPOMCTBA AMArHOCTUKKW, OBGHapyXuBalolwme MOsBNEHNE TaKux
HeucnpaBHOCTEWN.

17.10.1.6 MNpeobpaszoBatenn gns MY Oo0mMKHbI ObiTb paccynTaHbl HA HOMMUHAMbHbIN
MOMEHT npueoga (HOMUHanNbHbIA MOMEHT Ha rpebHom Bany). [Mpy 3TOM AOMKHO ObITb YYTEHO,
4yTOObl KpaTKOBPEMEHHbIE Meperpy3kM u U3MeHeHus (MpoBanbl) 4acTOTbl BpalleHus,
Bbl3BaHHbIE Meperpy3konm wunu cOpocoM Harpyskum npu OroneHun rpebHoro BWMHTA, He
npuBoAUIM K cpadaTtbiBaHWUIO 3alnTbl NpeobpasoBaTenen.

17.10.1.7 JonyckaeTcss npuemM pekynepupyemMon anekTposHeprum B EI3BC npwm
TOPMOXEHUSAX N peBepcax rpebHbix apuratenen, yepes obpatumble MMY, ¢ obecneveHnem
nokasatenen KadyectBa, 3agaHHbix B 2.1.3 ana notpebneHus ee CcygoBbIMU
anektponotpebutenamu. [Mpy 3TOM  M3OLITOK  peKkynepupyemMon 3Heprum  OOIDKeH
nornowaTbCsa «pPe3ncTopaMmm TOPMOXKEHUS».

17.10.1.8 [lonyckaeTcs KOMMEHCaLMsi pPeakTMBHOM MOLLHOCTU 3@ CYET pecypcos
obpatmmoro TM4Y. [pu 3ToM Ha ero OnOK ynpaBneHusi, C CUCTEMbI yNpaBleHus
anekTpocTaHuMen OOrKeH MocTynaTb CWUrHan, COOTBETCTBYIOLUMA TeKyLlemy 3HavyeHuIo
peakTUBHOM MOLLHOCTU, reHepupyemom B ceTb anekTponotTpebutenamm EQSC

17.10.1.9 Wkadbl nonynpoBOAHNKOBLIX NpeobpasoBaTenen AoMKkHbI COOTBETCTBOBATb
TpeboBaHusm 4.6 n pasg. 18.

17.10.1.10 KoHcTpyKumnsa wWkadoB MNONynpoBOOHUKOBBLIX npeobpasoBaTtenenn AOfKHa
npegycmatpmMBaTb BO3MOXHOCTb ObICTPOM 3aMeHbl CUMOBbLIX 3fIEMEHTOB BCTPOEHHOro
obopygoBaHus. JTO MOXeT OblTb OOCTUTHYTO MNPUMEHEHWEM MOAYSIbHOM KOHCTPYKUUK
CUNOBOM 4YacCTU CXEeMbl, €€ 3N1eMeHTOB, BGrOKOB ynpaBneHus, 3alnTbl U OTOOpaXeHUs
MHAopMaLmK.

17.10.1.11 TpeboBaHus Kk NonynpoBOAHMKOBbLIM npeobpasoBatensm QY B cuctemax
pacnpeneneHuns afeKTpNYeCcKon aHeprm Ha NOCTOSAHHOM TOKe YKa3aHbl B 22.8.2.

17.10.2 OxnaxpeHue NONynpoBOAHUKOBbLIX Npeobpa3soBaTtenen.

17.10.2.1 Ecnn  npeobpasosaTenn  0OOpyAOBaHbl  NPUHYAUTENBHONW  CUCTEMOW
oXnaxaeHus, To AomKeH BbiTb NPegyCMOTPEH KOHTPOIb ee CoCcTosiHMSA. B cnyyae Bbixoga u3
CTPOSi CUCTEMbI OXNaXAeHUs1 OOMMKHbl ObITb NPegycMOTPEeHbl Mepbl, npegoTBpallaroLlme
neperpes 1 BbIXO4 N3 CTPOSA npeobpasoBartens.

17.10.2.2 Ansa cucTeM oxnaxaeHus OofmkHa ObiTb NpeaycMoTpeHa cuctema aBapuinHoO-
npeaynpeanTenbHon curHanu3dauun. Curdan AMNC gomkeH 6biTb BbIMNOMHEH MO CHUXKEHUIO
NoTOKa OXNaXaatoLLen cpefbl v BbICOKOW TeMnepaType nomnynpoBOgHUKOB.
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17.10.2.3 EANMHNYHBIE HEUCNPABHOCTU B CUCTEME OXNaxgeHus npeobpasoBaTenien He
OOSMKHBbI NMPUBOAMTL K OTKIHOYEHMIO BCEX npeobpasoBaTtenen rpebHON 3neKkTpuyecKomn
YCTaHOBKM CygHa.

17.10.3 3awuTa nonynpoBOAHUKOBLIX Npeobpa3oBarenen.

17.10.3.1 3kcnnyaTaunoHHbIE NEPEHaNPsPKEHNST B CUCTEME NUTaHUA npeobpasoBaTenen
OOMMKHbI  OblTb  OrpaHM4yeHbl  COOTBETCTBYHOLLUMMWU  YCTPOWCTBAMU-OrpaHNYnNTENAMN,
3alLmLLaoLMMK OT MNOBPEXAEHNN ANEMEHTbI cunoBon cxemsl IMIMY.

17.10.3.2 Cuctema ynpaeneHuss gorbkHa  obecneuyvBatb, 4TOObI BO  BCeEX
3KCNyaTaumMoOHHbIX 1 Hanbonee TSXKenbIX YCNOBUSIX HOMUHAIbHbBIA TOK NONYNPOBOAHMKOBbIX
3N1eMEHTOB He Oblif NpeBbILIEH.

17.10.3.3 Cunosasi cxema 1 aneMeHThbl npeobpasoBaTens, OMMKHbI ObiTb 3alUMLLEHbI OT
MOBPEXOEHWA U OTKA30B, BbI3BAHHbIX KOPOTKUMM  3aMbIKaHUAMM  Ha  Knemmax
npeobpasosartensa.  [lonyckaeTca  3awmta OT  TOKOB  KOPOTKOrO  3aMblKaHus
npegoxpanutenamu. CooTBeTCTByOWME O0OpaTHble CBA3M nNpeobpasoBaTens OOSMKHbI
KOHTpONupoBaTtb (orpaHuMunBaTtb) TOK Takmm obpas3om, 4YTOObl HU OOUH 3MEMEHT He Obin
noBpexaeH paxe B cnyvae, korga npeobpasoBaTenb BKMKOYEH Ha ABuratenb C
3aTOPMOXXEHHBIM POTOPOM.
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17.11 CPEACTBA 3AWLUTbI ®UNIbTPOB TAPMOHUK

17.11.1 [JomkHbl NpUMEHATLCA TpexdasHble unbTpbl ¢ UHOMBUAYaANbHOW 3aLlMTON
Kaxaon dasbl, orpaHMynBaroLLme 4o OONYCTUMOrO YPOBHA UCKaXXEHUA CUHYyCcOMOanbHOCTU
HanpshkeHus Ha wuHax MPLL npy nobbix pexnmax padoTtel MDY,

17.11.2 Llenn kaxgoro unbTpa LOMKHbI UMETb 3alMTy OT CBEPXTOKOB W TOKOB
KOPOTKOro 3amblkaHus. LlenocTHoCTe npefoxpaHuTenen B Uensax UILTPOB A0SHDKHA
KOHTponupoeatbcs. [1pn neperopaHum nodoro npegoxpanntens gormkeH 6oite curHan AlC.

17.11.3 Tlpn KOHCTPYMpOBaHMM W WUCMOMBb30BAHUN JIMHENHBIX (OUNBLTPOB cregyet
yunTbiBaTb BO3MOXHOCTb WX NOAKMOYeHna B nobon koHdurypaumm. B yactHocTw,
aBTOPE30HAHC [JOIMKEeH ObITb MCKIHYEH Mpu NOObIX YCNOBUSX Harpy3km M COYETaHUM
paboTaloLmx reHepaTopoB.

17.11.4 B cny4yae HanuMuus HeCKOSbKUX napannenbHbiX uenern dunbTpa LOMmkKHa
KOHTPONUPOBaTbCHd CUMMETPUYHOCTL TOKOB. HecummeTpuyHoe pacnpefeneHne TOKOB B
Lenax otaensHOro punbTpa, a Takke HeNCnpaBHOCTb CaMoro punesTpa AOMKHbI NPUBOANTL
K cpabatbiBaHuio curHanmaaumm (AlC).

17.11.5 HeobxoaumMo Takke pacCMOTpPeTb BO3MOXHOCTb AOMOMHUTENBHOW 3allUThbI
OTOENbHOr0 EeMKOCTHOro anemMeHTa (Hanpumep, npegoxXpaHUTernbHbIA  KnanaH wnm
npepbiBaTenb N30bITOMHOIO OaBrieHus1) BO u3bexaHue ero paspbiBa. [1pu Bbibope 3awmThl
cnefyet yuuTbiBaTb TUM UCMOMNb3YEeMbIX EMKOCTHbIX 9f1IEMEHTOB.

17.11.6 [ononHuTenbHble TpeboBaHNA K cpeacTBam 3aluTbl MNbTPOB rapMOHUK B
cucTtemax pacnpeneneHns aneKkTpMYeckomn aHEPrMn Ha NOCTOSAHHOM TOKe yKasaHbl B 22.8.3.
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17.12 TPEBHbIE ANEKTPUYECKUE OABUTATENN (I3A)

17.12.1 O6wme TpebOBaHUA.

17.12.1.1 O6MOTKM CTaATOpPOB ABuraTernen MNepemMeHHOro ToKa, a TaKKe [faBHble WU
AOMNOMHUTESNbHbIE MOSca U KOMMEHCAUMOHHble OBMOTKM ABuraTenen nocTOAHHOrO TOKa,
AMEKTPUYECKNX MALLMH MOLLHOCTbIO Bbiwe 500 kBT, gomkHbl 6bITeb 000pygoBaHbl AaTYMKaMm
Temnepartypsbl.

17.12.1.2 B OTHOLIEHMM KOHCTPYKUMW WM CMaskn nogwunHukoB 3 OomkHbl ObiTb
BbINOJIHEHbI TpeboBaHua 17.7.2.

17.12.2 OxnaxgeHue '.

17.12.2.1 Cuctema oOxNaXkaeHuss [JomkHa obecneynTb [JOCTaTodHoe oxnaxaeHue
rpebHoro gsuratens npu nobbix ero Harpyskax n npu nobbix CKOPOCTAX BpaLLEHUS.

17.12.2.2 'S0 gomkHbl ObITb 000pPYAOBaHbl BCTPOEHHBIMW AaTyMKamMu Temnepartypbl,
KOoTopble AOMKHbI ModaBaTb aBapUHO-NpeaynpeanTenbHbid CUrHam npu nNpeBbllLeHun
JOonycTUMON TemnepaTypbl.

17.12.2.3 B mawmHax C 3aMKHYTOM CUCTEMOMN OXNaXOeHusi N TennooOMEHHbIM
annapaTtoM [OSPKEH KOHTPONUPOBATbCA TakkKe [MOTOK MNEepPBUYHOrO UM BTOPUYHOIO
oxnaxgaroLlero areHra.

17.12.2.4 lomkHa OblTb NMpeaycMOTPEHA CUrHanM3aumsi 0 BO3HUKHOBEHUN MPOTEYEK.
KoHCTpyKuMst 1 pacnonoxeHune TennoobmeHHoro annapaTta AOMMKHbl ObiTb TakMmu, 4TOObI
NCKNIOYMTb NonagaHne npoTeyek oxnaxaawLlen cpeabl U KoHAeHcaTa Ha 0OMOTKM.

17.12.2.5 B cny4yae Bbixoga W3 CTPOSl CUCTEMbI OXITaXOeHusa rpebHoro gBuratens,
OOIMKEeH OblTb  NpegycMOTPeH  aBapuiHbI - pexum  paboTbl Ons  obecrneyeHus
MaHEeBPUPOBaHUA CyAHA B CIOXHbIX HaBUrauMOHHbIX ycroBusix. lNMpu aToM gonyckaeTcs
BMeLlaTeNnLCTBO onepatopa AN MNPUHYOUTENbHONO OTKPLITUA aBapUMHBLIX BO3AYLUHbIX
3aCNoHOK oXnaxgeHus.

17.12.2.6 'pebHble anekTpuyeckne OBUrateny C BO3QYLUHbIM OXNaXAEHWEeM [OOSDKHbI
ObITb 060pya0BaHbl hunbTpamu 3abopa Bo3ayxa U ABYMSI BEHTUNATOPaMU NPUHYAUTENBHON
BEHTUINAUUKN, KaXObll W3 KOTOPbIX MMeeT nogadvy, [AOCTaToyHyi pAns obecneyvHus
HOpMarbHbIX YCIOBUIN paboTbl 3NEKTPMYECKOro Asuratens npu nobbiX 3agaHHbIX pexmmax
akcnnyataumu. lomkHa BbITb NpegycMoTpeHa cBeToBas curHanusaums o pabote n AlNC ob
OCTaHOBKE BEHTUNATOPOB.

17.12.2.7 Cuctema XMUOKOCTHOrO OXNaXKAeHUs1 AN MHOTOSKOPHbLIX MaLUWH A0IMKHa ObiTb
aBTOHOMHOM ANSA KaXgoro sKopsi.

17.12.3 3awwmTta NAA.

17.12.3.1 3awmTa oT neperpy3k1 B rmaBHbIX Lensax u uensx Bo3byxaeHnsa JormkHa ObiTb
HacTpoeHa TakMm o06pasom, 4TOObl UCKNYUTE ee cpabaTbiBaHMe Mpu neperpyskax,
BbI3BaHHbIX MAHEBPMPOBAHUEM CyaHa, NPU XO4E B LUTOPMOBBIX YCIOBUSX, UK Xo4e B GUTOM
neAay.

17.12.3.2 3awmTta OT KOPOTKMX 3aMblKaHUA U Neperpysknm apuratensd MoXxeT
obecneumBaTtbca npeobpasosatenem. [lpy 3TOM AOMKHbI ObITb NPUHATBHI BO BHUMaHue
pasnuunsa B KOHCTPYKUUAX FPeOHbIX 3NeKTpUYecKMx MaluuH (MawuHa NOCTOAHHOro TOoKa,
CMHXPOHHasA MalUMHAa, aCUHXPOHHAA MaluMHa UM MaluvHa ¢ BO30YXOAEHNEM OT NOCTOSIHHbIX
MarHuToB).

HononHutensHble TpebosBaHna «k 3awmte I3 B cuctemax pacnpegeneHus
3ANEKTPUYECKON 3HEPTMU HA NOCTOAHHOM TOKe yKasaHbl B 22.8.4.

17.12.3.3 Ana rpebHbix anekTpogBuratenen MOCTOSAHHOIO TOKa [OOSMKHO  ObiTb
npegycMOTPEHO He3aBMCUMOE YCTPOWCTBO 3aliMThbl OT YpPEe3MEPHOM 4YacToTbl BpaLLEHMUS
(pasHoca), kak ato TpebyeTca B 2.11 yactun IX «MexaHn3ambl».

pebHOM anekTpuyeckMn aABuraTenb [OOSMDKEH BblAEPXMBATb YPE3MEPHYID 4acToTy
BpalleHnsa B npegenax pabounmx xapakTepuUCTUK 3aluMTHOrO YCTPOMCTBA, HACTPOEHHOIO Ha
cpabaTbiBaHME Npu 3a4aHHON YPE3MEPHOM YacTOTE BPaLLEHUS.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acme Xl)

195

17.12.3.4 [lBuratenb OOMKEH BblaepkmBaTb 0€3 MNOBPEXOEHUA TOKM BHE3AMHOro
KOPOTKOro 3aMblKaHUs Ha ero Knemmax npu HOMMHanbHOW Harpyske.

YCTaHOBMBLUMIACA TOK KOPOTKOrO 3aMblkaHWs ABuratensi, WMEIOLWEro MNoCTOsIHHOe
BO3OyXXAeHne, He [OfmKeH NPUBOAUTL K TEPMUYECKMM MNOBPEeXaeHMs M OOMOTOK W ero
TOKOHECYLLMX KOMMOHEHTOB, TOKOCbEMHBIX Konew, kabenen, dMaepos UM LWMHONPOBOAOB.
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17.13 CNEUNAJIbHBIE TPEBOBAHUA K NOIrPY>XHbIM MOBOPOTHbLIM NrPEBHbLIM
ANMEKTPUHECKUM ABUTATENAM (NNraf) K nNPUBOAAM C BUHTOPYJIEBbIMU
KOJIOHKAMU (BPK)

17.13.1 O6wme TpeboBaHUA.

17.13.1.1 Ecnun B paboyem COCTOSIHUM NPOCTPAHCTBO, F4E PacnofioXKeHa aneKkTpnyeckas
MawuHa u apyroe obopyaoBaHue, HeOOCTYNHO M uMeeT ocobble OKpyXarowme ycroBus
(BbICOKYIO TemnepaTypy, BNaXXHOCTb U T. M.), OMMKHbI ObITb NPEeaYyCMOTPEHBI CneunarnbHble
Mepbl, TakMe Kak npuMeHeHne o0cob0o HaOeXHbIX MaTepuanoB W KOMMSEKTYOLWMNX,
COOTBETCTBYIOLLIEE KONMMYECTBO AAaTYMKOB KOHTPOIs, a Takke creuuanbHble cpeacrea ons
3aLLUNTbl KOMMOHEHTOB OT 3aTOMNMEHNSA U NOBPEXAEHWI.

17.13.1.2 KoMnnekTyoLlmne anemMeHTbl, aNeMeHTbI ynpaBreHnd, gaTinkm, TOKOCbEeMHbIE
Konbua, kabenbHble coeaMHEHUsT U BCOMoraTenbHble NPUBOAbLI AOMKHbLI 0€3 NoBpexaeHnn
BblAEPXXMBaATb BUOPALMOHHBLIE HAarpy3kn ¢ yCKOpeHneM, no KparHen mepe, 4g, B guanasoHe
yactotr 3 — 100 Iu.

17.13.2 [OaTy4uKuw.

17.13.2.1 [JaTtymkn, KoTopble MOryT ObiTb 3aMeHeHbl TOMbKO MpuU AOKOBaHWM CyaHa,
OOMMKHbI UMETb ABa YyBCTBUTENbHbLIX 3fIEMEHTa B OAHOM KOpnyce C OTAeSbHbIMW KaHanamm
nepegavn UHopmawmm.

17.13.3 TlMoAwunHNKK.

17.13.3.1 YpoBHM  HaMofMHeHWa Macna B  Koprnycax MOAWUMHUKOB — OOSTKHbI
KOHTPONUPOBATbLCA OaTyYMKaMK, Kak Ha CTOsIHKe, Tak 1 npu pabote. JlloOble yTedkn macna
OOJIDKHbI Bbl3biBaTb cpabaTbiBaHne AlNC.

O10 TpeboBaHME NPUMEHUMO TaKkKe K UMPKYMSAUMOHHBIM CUCTEMaM cMasku. Takue
CUCTEMbI [OOIKHbI AOMOMHUTENBHO OblTb 060PYAOBaHbI KOHTPOMEM MOTOKA CMa304HOro
macna. AlMNC no CHWXKeHMlo MNoTOKa CMAas304yHOro mMacrna AofmkHa ObiTb He3aBUCUMOW OT
cuctembl ynpasnexus M3 [.

17.13.3.2 TemnepaTypa NOALUMMNHUKOB Barna AOfKHa KOHTponuposaTtbest cuctemon AMNC
N 3awWwmThl, AENCTBYOWEN B ABa aTana. dtan 1-n — curHan AlC, atan 2-m — ocTaHOBKa
asuratensd. Cucrtema 3aluTbl AOOMKHA OblTb HE3aBMCUMOW OT CUCTEMbI MHAWKALMMK
TemnepaTtypbl nogwmnHukos n AllC.

17.13.4 Konoausl B roHgonax MMAra3a.

17.13.4.1 YpoBeHb BOAbI B KOSloALAX roHA0M U MOMELLEHUIA, CBA3AHHbIX C HAMU, OOSMKEH
KOHTPONUpOBAaTbCH AaTtymkamu ypoBHs. B gononHeHue K gatynkam BEpXHEro YpoBHSA BOAbI B
konoauax, pabotawowmm Ha AlC, fomkHbl BbiTb NPeayCMOTPEHbl HE3aBUCUMMbIE AATUYUKK,
UCKNIoYaLWne noxHble cpabaTbiBaHUA, O KOHTPOMS BEPXHEro aBapUMHOIO YPOBHS,
KOoTopble aBTOMaTnyeckn octaHasnueatoT MNMNTS/.

17.13.5 Cwuctema ob6HapyxeHUs1 noxapa.

HdomkHa 6bITb npegycMoTpeHa addeKkTMBHaAs cUCTeMa  MOXapooOHapyXeHus,
npegycmaTtpuBaroLas Heobxoaumoe KonudecTso M Tunbl AatumkoB. O6wune TpeboBaHUs K
TaknMm CUCTEMaM U3NoXeHbl B 7.5.

17.13.6 [OdocTynHble NnpocTpaHCTBa (B roHaone ABurartens).

B npocTtpaHcTBax roHOonbl, rae NpoBogaTCcsa perynapHble npodunakrnyeckne paboTbl n
OCMOTpbI 060pyaoBaHUA, AOMKHA ObITh NPeayCMOTPEHa cucTeMa OCBELLEHNS U BEHTUMSALMM.

17.13.7 3awwmTa NMMNrag.

17.13.7.1 Oeuratenn MolLuHOCTblO Gonee 1 MBT n Bce pgBuratenu C MOCTOSIHHbIM
BO3OYXXOAEHNEM [OIMKHbI MMETb 3aluTy OT BHYTPEHHUX MNOBPEXOEHWW, KOTOpas Takke
3aWMwaeT fMHUI0 NaBHOMO TOKa MeXAy nosynpOBOAHMKOBBLIM NpeobpasoBaTeneMm wu
asuratenem. OTKMOYEHVE MOBPEXOEHHOro (HeMcnpaBHOro) O06OpyAOBaHWUS OOMKHO ObiTh
BbIMOMMHEHO C COOTBETCTBYIOLLEA BbIOEPXKKOW BpeMeHWn U nogaven  aBapuUnHO-
npegynpeanTenbHOro curHana.
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17.13.7.2 BnaxHoCTb BO3gyxa B ABUraTefiix C 3aMKHYTOM CUCTEMOM BO3AYLUHOro
OXNaXpeHust JOoSMKHa KOHTponupoBaTthbcs. [lpu  npeBbileHUn  OONYCTUMOrO  YPOBHS
BNaXXHOCTW AoMmkeH ObiTb NpegycmoTpeH curHan AlC.

17.13.8 Lenn rmaBHOro Toka nuTaHusa gBuUraTens.

17.13.8.1 Kabenu nutaHus, UMEOLME BLICOKYD OONYCTUMYIO pabouyto TemnepaTypy,
OOSKHbI MPOKNaabiBaTbCs OTAENbHO OT ApyrMx kabenen. Ecnn HeobxoamMmo, OOSMKHbI
npegycMaTpuBaTtbCa pasgensiowme YCTpOMUCTBa, MNPEnATCTBYIOLWME KOHTaKTam BHELUHWUX
oborno4ek kabenewn.

17.13.8.2 CteneHb 3awmtbl obonouvek (IP) Ans BCEX KOHTAKTHbIX COEAUHEHWMN,
OKOHLIEBaHUN Kabenem n LUMHHBIX COeOVHEHWW, OOSMKHA OblTb TakOM e, Kak U CTeneHb
3awmTbl 00OMOYKM ABuratend, OAdHako, He MeHee, 4yem [P44. 3tn TpeboBaHus
pacnpoCTpaHAITCA Takke Ha kabenu ynpaBneHus.

17.13.9 TokocbemMHble konbua MMr3Q4 n BPK.

17.13.9.1 Ecnun gaHHble OT J4aT4YMKOB 0OpaTHbIX CBA3EN, KOHTPONMMPYEMbIX NapamMeTpPOoB
1 T.N. NnepefarTca Yepes CUCTEMY MH(POPMALIMOHHBIX LLMH TOKOCbEMHbIX KomeL, TO cuctema
WMH JorkHa 6biTb gybnupoBaHHOW. Bbixog u3 ctpos nobGonm M3 CUCTEM LWIMH OOSMKEH
BbI3biBaTb cpabaTbiBaHme AlC.

17.13.9.2 BoOK TOKOCBLEMHbIX Kofeu, 00opydoBaHHbIA BHELWIHEN NPUHYOUTENBHON
CUCTEMOM OXnaxaeHusi, JomkeH ObiTb cnocobeH paboTaTb 6e3 cUCTEMbl OXNaXAEeHUS
onpegeneHHbI nepuog BpeMeHun. Bbixoa 13 cTposi CUCTEMbI OXNaXO4eHUsA A0SDKEH Bbl3blBaTb
cpabaTtbiBaHme AlC.

17.13.10 AsmmytanbHbin npusog MMNra3a v BPK.

17.13.10.1 AsumyTanbHbii  NpUBOL, [OOIPKEH  COOTBETCTBOBaTb  TpeboBaHusAM,
npeabABNAeMbIM K pyrieBbiM MallMHaMm, B COOTBETCTBMM C TpeboBaHuamm 5.5.

17.13.10.2 [ns Bcex O9NeKTPUYeCKUX W rnMapaBINYECKUX KOMMOHEHTOB CUCTEMbI
OOMKEeH OblTb  obecneyeH MpUHUMN  noKanu3aumMmM  (MCKMKYEHWUs  BAUSIHUSA  Ha
YHKLMOHMPOBAHME) eOUHUYHON HeucnpaBHOCTU. BesonacHoe (pyHKUMOHMpOBaHME cyaHa
AOJMKHO BbITb 06ecneveHo BHe 3aBMCMMOCTM OT YINIOBOIO NOSTOXKEHUS PyNs U CKOPOCTU CyAHa,
B NoOON MOMEHT BpeMeHW, Korga npoucXoauT HeucnpaBHOCTb. [1poekTaHT OormKeH
paspaboTaTb M NpeacTaBUTb Ha cornacoBaHne «AHanM3 xapakrepa v NnocneacTBMin OTKa30B»
(FMEA).

17.13.10.3 TlonoxeHne yrna pasBopoTa asuMMyTanbHOro npuBoda AOIMKHO ObiTb
yKaszaHO MexaHW4eCKMM MHAMKATOPOM Ha LUKarne B MecTe YCTaHOBKM npusoda (pymMnensHoe
oTaeneHue).

17.13.10.4 [Onsa kaxgow asavMyTanbHOW YCTAHOBKW AOMKHO 6bITb NPegyCMOTPEHO, Kak
MWHMMYM, OBa HE3aBUCUMbIX 3NEKTPUYECKMX npumBoda Ans passopota. OgvH M3 3aTux
NpPUBOAOB OOSMKEH nonyyvatb nutaHune ot PLU, a gpyro — ot APLLL.

17.13.10.5 AsumyTanbHble 3rekTpudeckne npuesodbl OOMKHbI MMETb 3awuTy OT
neperpysku (OonyckaeTcsi OCYyLIecTBNATb cuUcTeMon npeobpasoBaTtens) U OT KOPOTKOro
3aMblkaHua. OHM OOmMKHblI ObITb cnocodbHbl obecneuntb 160 % HOMMHANBHOrO MOMEHTA,
Heobxogumoro ansa obecneyeHnss HOMUHANbHOM CKOPOCTM pas3BopoTa B COOTBETCTBUWM C
TpeboBaHusMmn 7.2.3 yactn VIl «MexaHn4eckne ycTaHOBKUY.

AsnmyTanbHble NPUBOAbLI MHOWM KOHCTPYKLUMKW, HanpuMep ruapaBnmyeckue, AOSMKHbI Takke
COOTBETCTBOBATb U3MNOXEHHbIM BbILLE TPeOOBaHUAM.

17.13.10.6 AsuMmyTanbHbI yron ynopa QJorkeH ObiTb orpaHuydeH go +35°. [lpu
HebOoMbLIOW NPONYbCUBHOM MOLLLHOCTU 1, CrieAoBaTenbHO, Npy HEBOMbLUOW CKOPOCTH CyAHa,
unu npu aBsapunHom «CTon — MaHeBpe», 3TO OorpaHuyeHne MOXeT BblTb CHATO CUCTEMOWN
yrnpaBneHus.

17.13.10.7 AsumyTanbHbIA yron ynopa [OIDKEH OrpaHW4MBaTbCA B 3aBMCUMOCTU OT
CTyMNeHen 3agaBaemMon CKOpPOCTU CyaHa Anis Toro, Y4Tobbl He nogBepraTb CYAHO ONacHOCTU
(n3-3a ypeamepHOro ynopa Bo BpeMsi nosopoTta). Cucrema Takmx orpaHmyeHmni (6nokMpoBoK)
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JomkHa ObiTb obecnedeHa HeobxooMMbIM pe3epBMPOBAHMEM W OOSMKHA OEWCTBOBATb
He3aBMCUMO OT CUCTEMbI YNpaBneHnsa asuMyTarnbHbIM Yrinom (pa3ssopoToM roHaosnbl F3).

17.13.10.8 JocTwkeHne wnu npeBbilUeHNe [OOMYCTUMbIX BESIMYUH  OrpaHuyeHuin
asMMyTanbHOro yrna AOoMKHO Bbi3biBaTb cpabatwiBaHne AlC. [locne cpabaTtbiBaHUS
OrpaHVyeHnss OOMKHO OblTb BO3MOXHbBIM BO3BpalleHMe npuBoda K AOMyCTUMbIM Yyriam
pa3BopoTa npueoaa 6e3 py4Horo Bo3spaTa.

17.13.10.9 O6opyaoBaHue, obecneymBalowee QYHKUMOHUPOBAHNE W UHOUKALMIO
asumyTanbHOro NpPMBOAA, OOMMKHO ObITb BbINOMHEHO Tak, YTobbl obecnevmBanach YyeTkas u
MOHATHAA MHOWKAUMS MOSMOXKEHMA 3aJaBaeMoro HanpasneHus ynopa rpebHoro BMHTa mnm
HanpaBneHuns ABWKeHust cyaHa. [ns onepatopa A0/MKHO ObiTb YETKO pasnnynMMo, Kakoe u3
ABYX 3adaHui Obino BblIOpaHO: HanpaBneHwe OBWXEHUS CydHa, UM HanpasfieHwe ynopa
rpebHoro BuHTa Y.

17.13.10.10 MecCTHbI MOCT ynpaBneHuss Ans asumyTaribHOW YCTaHOBKW [OMKeH
ObITb 060pyaoBaH cnegyowmm npnbopamu:

.1 amnepmeTpamu Ang KaK4OW CUCTEMbI MUTAHUS KaXXA0ro KOMMOHEHTa Harpysku;

.2 VHAMKaTOpaMu a3uMyTanbHbIX YrIOB (YrNOB pa3BopoTa) AN KaKAoro npMBoaa;

.3 MHAMKaTopamu roTOBHOCTWU CUCTEMbI MUTAHUSA ANS KaXKO0ro NpMBoaa;

4 nHOukaTopamu HapyleHust (HErOTOBHOCTWM) CUCTEMbl MUTaHUA NS KaKOoro
npueoaa;

W npegycmaTtpueaTh criegyloLlee:
orpaHuyeHne MowHocTn (0T NnpeobpasoBartens);
ynpasrneHune u3 LMY;
yrnpaBreHne ¢ Xo4oBOro MOCTUKA;
yrnpaBfeHne ¢ MECTHOrO NocTa ynpasreHus;
MHANKaUmMIo «B paboTe» Ans COOTBETCTBYHOLLErO NpuBoAa rpebHOro BUHTA.

MeCTHbIVI NOCT ynpaBneHnsa MoxeT 6biTb akTMBMPOBaH (BBEAEH B AENCTBME) HA MECTe B
no6oe Bpems 1 AOMKEH MMETb BbICLUMIA MPUOPUTET (4OMUHUPOBAHKE).

© oo~ O Ul
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17.14 CUCTEMbI YNPABJIEHUA NTPEBHBIMU ANNIEKTPUYECKUMU YCTAHOBKAMMU

17.14.1 CwucTteMmbl ynpaBfieHUA 3NeKTPpo3aHepreTu4yeckom yctaHoskon MaYy.

17.14.1.1 Ansa cucteMm nutaHna QY c reHepaTopamu, paboTawoliumMy napaniensHo,
JOJDKHa npegycMaTpuBaTbCA aBTOMaTU3MPOBaHHAA cucTeMa ynpasneHus snekTpoctaHuven,
obecneyvBatolLlas afeKkBaTHOE TrEeHepupoBaHWE JNEeKTPO3HEeprMM B COOTBETCTBUMM C
NOTPEBHOCTAMM KOHKPETHBLIX pexumMoB paboTbl MQY, B TOM 4nucne npu xoge B Mope W
MaHeBpUpoBaHUN. ABTOMaTUYECKOE OTKIMIOYEHWE reHepaTopoB MO CUrHamny OOCTaTOYHOCTU
1N n3bbITOYHOCTM MOLLHOCTU B PEXMME MaHeBPPOBaHWE He JONyCcKaeTCs.

17.14.1.2 B cnyyae CHWXeHWs 4YacToTbl Ha wwuHax [PLU, neperpysku no Toky, unu
neperpyske M peBepce MOLLHOCTU, nepefaBaemasi Ha rpebHyl0 3NEeKTPUYECKYI0 YCTaHOBKY
MOLLHOCTb [AOMKHa aBTOMaTUYeCKM orpaHuymBaTbCcs (Bo wu3bexaHne obecTtounmBaHus
WwnH MPLL).

17.14.1.3 Ecnn reHepaTtopbl paboTtanu napannenbHo U OAWH U3 HUX Obln OTKMOYEH
CUCTEeMOM 3aliuTbl, TO aBTOMATU3UPOBAHHAsA CUCTEMA YNpaBfeHUs 3reKTpocTaHunen
AOIMKHA aBTOMaTU4eCKM CHU3UTb MOLLHOCTb rpeBHOMN 9NeKTPUYECKON YCTaHOBKM C TeM, YTOObI
OCTaBLUMECS reHepaTopbl ObiNM 3aWuLLEHbl OT HENPUEMIIEMbIX NEPErpy3oK 1 Npoaorkanm
Obl paboTaTb NpU AONYCTMMbIX Harpyskax. 9To e TpeboBaHne OOMKHO ObiTb MPUMEHNMO K
pasgenuntensHbIM aBTOMaTUYEeCKMM BbliKItoyaTenam Ha wuHax [PLL.

17.14.1.4 CpabaTtbiBaH/e aBTOMaTU4ECKOro pasaenuTensHoro Bblkntodatens wuH MPLY
He JOMKHO NPMBOANUTL K HEMCNpPaBHOCTM B cucTteme. [NMpu aTom He TpebyeTcs, 4To6bl cuctema
ynpaBreHnsa SNeKkTpocTaHuMen ocTaBanacb B aBTOMaTUYECKOM pexume, ecnu cuctema
nUTaHWA pasgenexHa.

Jlobaa notepsi aBTOMATUYECKNX DYHKLMUA CUCTEMbI YNpaBrieHnst 4OMKHa NPUBOANTL K
cpabaTtbiBaHuto AlC.

17.14.1.5 Cuctema ynpaBrieHMsi 3MeKTPOCTaHUMeEN AomkHa obecneumBaTtb nepegady
nHpopmaumm B COLl 0 Tekywem 3Ha4vyeHun noTpebnaemon OT reHepaTopoB aKTUBHOW
MOLLHOCTW ANS OrpaHuyYeHns MOLLHOCTU, pekynepupyemon B EQJY n onpeaenenusa nopora
BKMIOYEHUS PE3UCTOPOB TOPMOXKEHUS.

17.14.1.6 Cuctema ynpaBreHuss anekTpocTaHuuen JosmkHa obecneuvmBaTtb nepenady
uHdopmaumm B C3[] 0 TeKyllemM 3HaA4YEeHUUN PeaKkTUBHOM MOLLHOCTU, reHepupyemMon B ceTb
anekTponoTpebutenamm EQJY.

17.14.2 PacnonoxeHue NocToB ynpaBneHusa NJY.

17.14.2.1 MNMocTbl ynpaeneHus AY moryT 6bITb pacnonoxeHsl B ntobom ygobHoM mecTe,
B COOTBETCTBUWN C HA3HaA4YeHNEeM cyaHa.

Ecnn npegycmatpmuBaloTca NOCTbl yNpaBneHns BHE MAaLUWHHOIO MOMELLEHUd, T. €. Ha
MOCTUKE, U1 OpYrMx MecTax, TO AOSDKHbI Takke npeaycMmaTpmBaThCs NOCThbl yNpaBneHns B
MalLLMHHOM nomeLlleHnn, unu B LY.

17.14.2.2 MeCTHbIA MOCT  ynNpaBneHus 4aBNdeTcA OOMUHUPYIOWWM U JOJDKEH
pacrnonaratbCsl B HEnocpeacTBeHHoW 65M30CTM OT npuBoAda, WM NONynpOBOAHUKOBLIX
npeobpasoBaTtenen. MameHeHna pexumoB [3JY, 3agaBaemMble C 3TOro nocrta AOMMKHbI
MHOMUMPOBATLCA CUCTEMOW, NOKa3biBalOLLEN 3a4aHHYI0 N BbINOMTHEHHYO KOMaHbI.

17.14.2.3 Tpn HanNM4Mn HECKONbKNX NOCTOB yNpaBfeHnsa AormkeH 6biTb NpeaycMOoTpeH
nepekntodatenb MOCTOB, PAacCMOfiOKEHHbIN B MNOMELLEHMM OOMUHMPYIOLWEro nocTta
ynpasneHna. Takon nepeknovaTtenb JOMmKeH obecneunBaTth BKAOYEHUE NOOOro, HO TOMbKO
OOHOro nocTa ynpaeBneHusi (LeHTparnbHbii M GOPTOBbIE MOCTbI HAa XOAOBOM MOCTMKE
paccMaTpuMBalTCs, Kak O4UH MOCT).

17.14.2.4 Kaxgbll  NOoCT ynpaBneHus [orkeH ©OblTb o6opyaoBaH YyCTPOMCTBOM
aBapuHon octaHoBkn [3[l, He3aBUCMMbIM OT CUCTEMbI YNpaBneHUs W  aKTUBHbIM
(BKMOYEHHBIM) MOCTOM YNpaBneHus.
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17.14.3 TnaBHbIA N MECTHbIN NOCTbI YNpPaBleHus.

17.14.3.1 JomkHbl npegycMaTpuBaTbhCA, Kak MUHUMYM, [Ba HE3aBUCUMbIX ApYr OT apyra
nocta ynpasneHus QY — rnaBHbIA NOCT Y MECTHbIN NOCT YrpaBieHus.

17.14.3.2 B cny4yae noOBpeXOeHUs, HeucrnpaBHOCTWU, UMW NOTEPU MUTAHUA CUCTEMbI
yrnpaBneHnss Ha [MaBHOM MOCTY [OMKHO ObiTb  NpedyCMOTPEHO  ynpaBneHue
npeobpasoartenamu QY ¢ MecTHOro nocta ynpaBneHus.

17.14.3.3 Cuctembl ynpaBneHnsi Ha MOCTUKE OOIDKHbI ObiTb BbIMOMHEHBI TAaKMM 06pa3om,
yTOoObl CMCTEMA YMpaBfeHWst Pa3BOpPOTOM (M3MEHEHMEM a3uMMyTa ynopa) AencTBoBana
HEe3aBMCMMO OT CUCTEMbl YMNpaBIieHUs 4acToTOM BpaweHuss n pesepcom O rpeGHon
ANEKTPUYECKON YCTaHOBKN.

17.14.3.4 CpabatbiBaHne AlNC no Bcem napameTpam rpebHON SMEeKTpUYEeCcKon
YCTaHOBKM LOSMMKHbI KBUTUPOBATLCA Ha MECTHOM MOCTY ynpasneHus. MNpenynpeauTenbHble
curHanbl, KOTopble He TpebyT CPOYHOro NocneayLero BMeLlaTenbCTBa nepcoHana, MoryT
KBUTUPOBATLCA Ha rMaBHOM MOCTY yrnpaeneHus (Ha XO04OBOM MOCTUKE), C obs3aTenbHbIM
nocnegyloLwmnm KBUTUPOBaHMEM HA MECTHOM MOCTY.

17.14.3.5 MNoBTOpHbLIN cTapT (nyck) MN3Y pomxkeH OGbiTb BO3MOXEH C 0OBOMX NOCTOB
ynpaBreHna (MEeCTHOro M rMaBHOro), B 3aBMCUMMOCTM OT TOro, Kakol nocT 6bin 3apaHee
BblOpaH. Nocne obectounBaHms MPLL, NoBTOpHLIN 3anyck rpebHON YCTaHOBKM OOIMKEH ObITb
BO3MOXEH C [MaBHOro Nocta ynpasneHus.

17.14.3.6 Ecnn ynpaBneHue co wuta unu ¢ nynbta rpebHon anekTpuy4eckon yCTaHOBKY
OCYLLECTBIIAETCHA C NPUMEHEHNEM INEKTPUYECKOr0, MHEBMATUYECKOrO UMW rMapaBInN4eCcKoro
npveoga, TO BbIXO4 U3 CTPOsi 3TOro NMpvMBOAA He AOMMKEH COMPOBOXAATbCA OTKMYEHUEM
rpebHOM aNEKTPUYECKON YCTAHOBKK, a KaXKAbI U3 MOCTOB Ha WUTE UK NynbTe A0MKEH ObiTb
HemMeaJSIeHHO roTOB K AENCTBUIO BPYYHYIO.

17.14.3.7 JonyckaeTcs NpMMEHEHNE MEXAHNYECKN CBSA3AHHbBIX NMOCTOB, YCTAHOBMEHHbIX
B XO040BOM pyOKe (Ha MOCTUKE), A5 CUHXPOHHOW UX paboTbl.

17.14.3.8 Cuctema OUCTaHLMOHHOIO yrnpaBneHusi rpebHON 3nekTpUYecKom yCTaHOBKOW
AOJIMKHA MMETb TaKyt KOHCTPYKUMIO, YTOBbI He TpeboBanock BblAEPKKN BPEMEHN CO CTOPOHbI
nepcoHana npv nepekrnagke pykosaTKN ynpaBneHns Ha nocTy ynpaBreHus.

17.14.3.9 Cuctema ynpaBneHusa rpebHON 3NeKTPUYEeCKOM YCTaHOBKOW OOSMKHA MMETb
OGNOKMPOBKY, MCKIHOYAIOLWY0 BO3MOXHOCTb MPUBEAEHUS B [OENCTBUE YCTAHOBKM NpwU
BKITHOYEHHbIX BarlONOBOPOTHbIX YCTPOMCTBAX.

17.14.3.10 Kaxgbln NOCT ynpaBrneHns AOMMKEH WMEeTb CBETOBYH CUrHanu3auui o
HaNU4MM HaNPsPKEHUS B Lenu ynpaBeHns.

17.14.4 W3mepuTenbHOe, UHOULUPYIOLLEE U KOHTPONupyrowee obopyaoBaHue.

17.14.4.1 HencnpaBHOCTU B CUCTEMAX U3MEPEHUS, KOHTPONSA U MHAMKALUW HE OOIMKHbI
NPUBOAUTL K HEUCMPaBHOCTAM B cucTeme ynpaerneHus Y, Hanpumep, HEUCnpaBHOCTb
AaTynka enNCTBUTENbHOWN BESMYMHbI (HaCTOThl BPaLLEHMS) U AaTymKka BENNYMHBI ONOPHOro
CUrHana 4acTtoTbl BpalleHWs, He AOSMKHbI MPUBOAUTL K YpE3MEPHOMY YBENUYEHMIO YACTOTbI
BpaLLeHnda rpebHoro BMHTa.

17.14.4.2 Ha wmecTHOM (OOMUWHMpYOLLEM) MNOCTY YynNpaBrneHuss OOIMKHbl  ObiTb
npeayCMOTpPEHbI:

.1 amnepmeTpbl ANA KaXOoW NUHUM MNUTaHUS KaXOoro CUroBOro KOMMOHEHTa
YCTaHOBKM (TOK CTaTopa Kaxgon obMOTkM 1 T. M.), @ Takke B Lienu Bo3byxaeHus (ang cuctem
C perynupyemMbimM BO30YXAeHNEM);

.2 BOMbTMETPbl ANA KaXgon §MWHUN MUTaHUS KaXOOoro CUMOBOr0 KOMMOHEHTA
YCTaAHOBKM, a Takke Ofs NMUTaHMs CUCTEMbl BO3DYXOeHus (Ons CUCTeM C perynmpyemMbiM
BO30yaeHvem);

WMHOWKATOP YacCTOTbl BPaLLEHWs KaXaoro rpebHoro Bana;
NMHOMKATOP «ONEKTpPOoCTaHumMs rotoea k pabote QY
MHOMKATOP «ONEeKTPOCTaHUMsA He roToBa Kk pabote [QYy;
nHaunkatop «OrpaHnyeHne mowHoctn MY » (OT KoHBepTepa);

ourw
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T nHankatop «YnpasneHue us LIMY»;

.8  mHAMKaTop «YnpaBneHue ¢ X040BOro MOCTUKaY;

.9  umHAMKaTop «YnpaereHne ¢ MEeCTHOro nocTta ynpasneHus».

17.14.4.3 Ha rnaBHOM nOCTy ynpaefeHus (Ha XOO4OBOM MOCTMKE) OOIDKHbl ObiTb
npeayCcMOTpPEHbI:

.1 unHAuKaTopbl YacTOTbl BpaLLeHUs Kaxagoro rpebHoro Bana;

.2 Npnbopbl N3MEPEHUS MOLLHOCTW KaXK4oro Bana;

.3 unHOMKaTop «ONEKTPOCTaHUMSA roToBa K  BKIOYEHUIO»  (QOMOSTHUTENbHbIX
reHepaTopoB);

4 nHaukaTop «3nekTpocTaHumsi rotToBa K pabote MNYy;

5 NMHOMKaATOP «ONEKTPOCTaHUMsA He roToBa K pabote OYy;

.6 mHaukatop «OrpaHuvyeHne MoLHOCTU MDY »;

.7 wnHaukatop «TpebyeTcsi CHWU3UTb MOLLUHOCTb», — ECNN He BKMYeHa cuctema
aBTOMAaTMYECKOro yrpaBneHus, Unu BKOYEHa KHomMKa «override» (0TMeHa aBTOMaTuyeCcKoro
ynpaBrieHnsa cTaHuuen);

.8  uHaukatop «YnpasneHue n3 LIMY»;

.9  wunHaukaTtop «YnpasBneHue ¢ Xo4oBOro MOCTUKaY;

.10 wuvHaukaTop «YnpaBneHne ¢ MECTHOro NoCcTay;

.11 wmHAukauma reHepaTopos, paboTatowmx Ha Y,

.12 nHOMKaTOp MOLLHOCTM, OCTalLLENCS B pe3epBe (pekomeHayeTcs).

17.14.4.4 Ecnn npegycMOTPEHO ABa My 6onee MoOCTOB ynpaBneHUs Ofisi U3MEHEHMS
CKOpPOCTW W yrna passopoTta nonacten BPLU, To Ha kaxgoM u3 3TUX NOCTOB AOIMKHbI ObITb
NnpeayCcMOTPEHbl MHOWKATOPbI, Kak M3MEHEHWUs1 CKOPOCTW, Tak M yrra pasBopoTa fonacTten
BPLL.

17.14.4.5 Ha nocty ynpaeneHus B LIMY gomkHbl 6bITb NPegyCMOTPEHbI:

.1 unHOMKaTopbl YacTOThbl BpaLLEeHMs Kaxagoro rpebHoro Bana;

.2 Npnbopbl N3MEPEHMA MOLLIHOCTW KaXK4oro Bana;

.3 unHOMKaTop «ONEKTPOCTaHUMSA rOoToBa K  BKIOYEHUIO»  (QOMOSTHUTENbHbIX
reHepaTopoB);

4 MHAMKaTOp «ANeKTpocTaHums rotoea K pabote MN3Y»;

.5  mHAuKaTop «3NeKTpocTaHuMd He roToBa k paboTe MY »;

.6 mHaukatop «OrpaHnveHne MoLHOCTU QY »;

.7 wnHaukatop «TpebyeTcAa CHM3UTb MOLLHOCTb», €CNMM He BKIIYEeHa cucTema
aBTOMATMYECKOro yrpaBneHus, Unn BKOYEHa KHOMKa «override» (0TMeHa aBTOMaTM4eCcKoro
yrnpaBneHns ctaHumen);

.8  wmHaukaTtop «YnpaeneHue us LMYy»;

.9  wunHaukaTtop «YnpasBneHne ¢ MECTHOroO NocTay;

.10 wvHankaTop «YnpaBreHne ¢ XO40BOro MOCTUKaY;

.11 wvHaunkauus reHepaTopoBs, paboTarowmx Ha Y.

lMepeyeHb KoHTponuMpyembix napameTpoB cuctemon AlNC ykasaH B 1abn. 17.14.4.5-1
n17.14.4.5-2.

17.14.5 OTKa3oycTOM4YMBOCTb cucTeM ynpaBrneHus Y.

17.14.5.1 Cuctembl ynpaeBneHna [3BY Cc npuMeHeHMeM MpPOLLECCOPOB OOSMKHbI
COOTBETCTBOBATbL TpeboBaHMaM pasg. 7 Yactn XV «ABToMaTnsaumns».

17.14.5.2 TloTepst NMTaAHUSA U HEUCNPABHOCTU MOObIX APYrMX CUCTEM YyNpaBneHus m
KOHTPOINS HE OOIMKHbI MPMBOAUTL K NOTepe xoaa u ynpasneHus Y, ynpaBnsemMocTu cygHa
UNun asnMmyTanbHOro nNpmMeoaa.

17.14.5.3 'pebHas anekTpuyeckasi yCTaHOBKa, a3aMMyTarnbHble MPUMBOAbI U UX CUCTEMDI
yrnpaBneHnss OOMMKHbI MMeTb cucteMy camokoHTpona u AlNC gna GeicTporo obHapyxeHus
HencnpaBHOCTEN.

17.14.5.4 BONbLWNHCTBO BO3MOXHbIX HEWCMNPaBHOCTEN, TaKMX KakK MNOTEps NUTaHus,
06pbIB MM KOPOTKOE 3aMblkaHWe B kabenax u npoBogax, AOSKHbI NPUBOAUTL K HauMeHee
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KPUTUYECKOMY 13 BCEX BO3MOXHbIX HOBbIX COCTOSIHMI CyAHa (BbIXxo4 13 CTposi B 6e3onacHyto
CTOPOHY).

17.14.6 TlutaHue cuctem ynpasneHus Y.

17.14.6.1 NuTtaHne cucTemMbl AUCTaAHUMOHHOrO ynpaenenuus (COY) Y pomkHo
OCYLLIECTBNIATLCA B cooTBETCTBUM C 3.1.2 YacTu XV «ABTOMaTU3aumns».

17.14.6.2 YcTtponcTtea (6n0okun) ynpaeneHnsa unu KoHTponnepbl kaxgoro N30 vnm MMY
OOJMKHbI MOMyYaTb NUTaHWe No oTAeNbHbIM Lensam. HencnpasHOCTb B Lienu NUTaHUs OAHOro
N3 TakMx YCTPOWCTB ynpaBrieHust He AOSMKHA NpMBOAUTL K MOTepe NUTaHUs OCTaBLUMXCH B
paboTe yCTPOWCTB.

Tabnuua 17.14.45-1
MepeyeHb KOHTPONMpPYEeMbIX NapamMeTpoB MY ¢ rpebHbLIMU INEKTPUYECKUMU ABUraTENAMMU
(Faﬂ) nepemMeHHOro Toka: CMHXPOHHbLIMU, C NOCTOAHHbIM BOSGY)KAGHVIGM N ACUHXPOHHbIMU

MpegenbHoe MecTHbIN ATllC, CHKEHME ABTOMa- rmny
KoHTponvpyembin napameTp 3HaveHve N3MEepUTEnbHbIN | Aucnnen B TUYECKUIA | (MOCTUK),
Harpysku
Makc/MWUH npuéop uny Cron OAIC
raAa:
Cucrema cmaskm HeuncnpaBHOCTb | M3MepuTenbHOe x x x x
CTeKrno
Temnepatypa nogWwnnHUKOB MakKC. TEpMOMETP x x
Temnepatypa 06MOTOK cTaTopa MakKc. X X X
TokoCcbeMHble KonbLa (CUHXPOHHBIN | HEMCNPaBHOCTb | CMOTPOBOW FTHOK x x
ran) (anekTpuyeckasn
ayra)
Cuctema oxnaxaeHus HenCcrnpaBHOCTb x x
BOAbl/BO3ayxa
Temnepatypa oxnaxaatoLero MakKc. TepMomeTp x x
BO3Jyxa Ha BXxoAe
OxnaxgatoLas XuaKocTb yTeuka X
YacToTa BpalleHus MaKc. X x X
PerynupoBaHune HanpsbkeHus BbIXOA U3 CTPOSt x x x
(cvHXpOHHbIN M)
ConpoTtusrieHne nsonsauum cratopa MWH. x x
1 dnagepa nUTaHWs
ConpoTuBneHve n3onaLum cucTemsl MWH. x x
BO3OYxaeHus1, huaepa
(cvHXpoHHbIA M)
TpaHcdopmaTopbl:
TemnepaTtypa 06MOTOK MakKc. x x
OxnaxgatoLas XuaKocTb yTeuka X
Cuctema oxnaxgeHusi HEeMCrnpaBHOCTb X
MNpeobpa3oBaTenu:
Mutaowas cetb HEeMCrnpaBHOCTb x nycK x
Cuctema oxnaxgeHusi HEeMCrnpaBHOCTb x x x
Temnepatypa CUnoBbIX CEKUUA Makc. X Makc.1 X Makc.2 X
lMoTok oxnagutens MWH. X X
OxnaxgatoLas XuaKocTb yTeuka X X
[MpeaBapuTEnbHbLIN CUrHan x
ABapwusi, BbIXOJ M3 CTPOS X x X
JlaTymk CKOPOCTM 1 NMONOXEHUSA HeuncnpaBHOCTb x x
poTtopa (CUHXpOHHbIN M)
AapuiiHbiii cton (KoHBepTep x x x
OTKITHOYEH)
[MpegoxpaHuTenb NoNyrnpoBOAHMKA | HEUCNpPaBHOCTb x x x
TemnepaTypa nonynpoBoAHMKa Makc. x CHWDKEHVe
MOMeHTa
HanpsixeHne (3BeHO NOCTOSIHHOrO Makc x x x
TOKa)
Tok (3BEHO MOCTOSIHHOIO TOKA) MakKC. X X X
Tok Ha BbIxofe KOHBepTepa Makc. X x
CeTb nutaHusa Y, cypoBas
3aneKTpuyeckasa cucrema:
PuUnbTP rapMOHUYECKUX aBapws, x x
COCTaBMSAOLMX noBpexaeHue
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Tadbnwuua 17.14.4.5-2
onupyembix napametpoB MY ¢ N1 nOCTOAHHOro ToKa

MpepensHoe MecTHbIN AlNC, rmy
KoHTponvpyembin napameTp 3Ha4eHve N3MepuUTenbHbIN | Aucnnen Cruxerne ABTO'.V'aTM' (mMocTwK),
MaKC./MVH. npubop B LMY Harpyskm Heckam cron OAIC
rag:
Cucrema cmaskm HEeMCcnpaBHOCTb | U3MepuTenbHoe x x x x
CTeKINo
Temnepatypa nogWwnnHUKoB MakKc. TEepMOMeTp x x
Temnepatypa rnaBHbIX MOMOCOB MakKc. x x
Temnepatypa OONOMHUTENbBHbIX MakKc. x x x
MOMNIOCOB UMW KOMMEHCALMOHHbIX
obMoTOoK
Cuctema oxnaxageHusi HencnpaBHOCTb x x
BOAbl/BO3ayxa
Temnepatypa oxnaxgatoLlero MakKc. TepMomeTp x x
BO3Jyxa Ha BxoJe
OxnaxgaroLias XuakocTb YTeyka
YacroTa BpalleHus MakKc. x x
Konnekrop/weTkn HENCNPaBHOCTb | CMOTPOBOM 0K x
(anekTpuyeckas
pyra)
Tok sikopsi Makc. X
ConpoTuBneHne n3onsumm Lenm MUH. x x
sKkops U huaepa nuTaHns (3amblkaHne Ha
Kopr.)
TpaHcdhopmaTopbl:
Temnepatypa 06MOTOK MaKC. x
OxnaxgaroLias XuaKkocTb yTeyka x
Cuctema oxnaxgeHus HencnpaBHOCTb x
lNMpeobpasoBarenu:
Mutatowas ceTb HeucnpaBHOCTb x NMOBTOPHbIN x
nycK
Cuctema oxnaxgeHusi HeucnpaBHOCTb x x x
Temnepartypa CUnoBbIX CEKLMIN Makc. X Makc.1 X Makc.2 X
MoTok oxnagutens (npsmoe MUH. x x
oxnaxgeHue)
OxnaxparoLas XuakocTb yTeyka x x
[MpegBapuTenbHbIA curHan X
ABapus, BbIxoa U3 cTposi x X X
[aTunk ckopocTu BpaLLeHus HencnpaBHOCTb x
siKopst
AsapuiiHbii cton (KoHBepTep x x x
OTKITHOYEH)
MpepoxpanHuTens HeucnpaBHOCTb x x x
nonynpoBOAHMKa
CeTb nuTtaHusa MY, cypoBas
3aneKTpuyeckas cucrtema:
DUNbTP rapMOHNYECKMX aBapwis, x x

COCTaBAaALWMNX

nospexaeHune
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17.15 AMNEKTPUHECKUE MYDTbI

17.15.1 O6wme TpebOBaHUA.

17.15.1.1 Onektpudeckne MydTbl AOMKHbI MMETb  KOHCTPYKUMIO, OOMyCKatoLLyto
AeMOHTaxX MydpTbl 6e3 pa3bopku NpUBOAHOIO ABUraTensa Unu pegykropa. AnekTpuyeckue
My Tbl AOIMKHbI ObITb CKOHCTPYMPOBAaHbI U pacnonoXeHbl TakuMm ob6pa3om, YTobbl K HAM Obis
obecneveH cBobGOAHBIM A0CTYyNn AnNd OGCNYyXMBaHMS, 3aMeHbl LETOK W  U3MepeHus
BO34YLLHOro 3a3opa 6e3 geMoHTaxa My(Thbl.

17.15.1.2 Kopnyca 1 nogLlMnHUKOBbIE LUNTbI OOSMKHbI U3rOTOBMATLCA W3 CTanu wunu
paBHOLEHHOro No NPOYHOCTM Matepuana (cm. Tawke 10.1.1).

17.15.1.3 Bpawatowmecss 4actm MyqpT, a Tawke ux OOMOTKM [OIMKHbl ObiTb
CKOHCTPYMPOBaHbI 1 3aKpensieHbl Takum 0b6pasom, YToObI B Cryvae BHe3arnHon OCTaHOBKM OHU
He NoNyYnnu NOBPEXAEHNA. JNeKTpudeckue My@Tbl He AOMKHbI CO34aBaTb OCEBLIX YCUITUIA.
CteneHb 6GanaHcupoBkM My(pT p[JormkHa oTBeyaTb TpeboBaHmsm 4.1.2 dactm IX
«MexaHun3mbl».

17.15.1.4 MakcumarnbHbIi MOMEHT B pexume OpCUpPOBKN BO3OYXKOEHUS HE OOIMKEH
npeBbiaTh ABYKPATHOrO HOMUHANbHOrO MOMEHTa MydThl.

TpeboBaHUsA HACTOALLEN MaBbl PacrnpoCTPaHATCA TaKKe Ha 3NeKTpudeckne MydTbl,
yCTaHaBnmBaeMble B APYrMx cuctemax.

17.15.2 3awmTa n 6NoKnpoBKa.

Cuctema coeavHeHuss mMydTbl fomkHa ObiTb paspaboTaHa Takum o6pas3om  wnu
npyMeHeHa Takasi 6nokupoBka, YToObl UCKNoYanacbk BO3MOXHOCTb Nogayn Bo3byXaeHus Ha
My(pTy BO Bpems nycka unv pesepca rnaBHoOro asurarens.

Mpn paboTe HecKONbKUX MPUBOAHBLIX ABUratenen Ha o6wWyio nepegadvy LOSMKHA
NPUMEHATLCA OroKMpOBKa B CXemMe BO3OYXXOEHWS JMNeKTpU4eckux MyqT, MUCKIYarowas
O[HOBPEMEHHOE BKIMOYEHME MPUBOAHLIX ABUraTtenen, Bpallatowmnxcs B NPOTMBOMNOSOXHbIX
HanpaBneHnax.

17.15.3 Bo36yxaeHue aneKkTpuyeckmx Mydr.

O6MOTKM  BO3GYXXOEHUA 3MeKTpUYeckux MydT OOMMKHbl  ObiTb  3aWUWEHbl  OT
nepeHanpsiKeHus.

B uenu Bo3byxaeHns anekTpmyecknx MydT SOMKHbI ObITb YCTaHOBMEHBI:

.1 ABYXNOIOCHBIN BbIKMNOYaTEND;

.2 YCTPOWCTBO ralleHnsa MarHUTHOro nons;

.3 3awmTa OT KOPOTKOro 3aMblKaHusI.
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18 AOMNOJIHUTEJIbHbIE TPEBOBAHUA K ANIEKTPUHECKOMY
OBOPYONOBAHUIO HA HANPAXEHUE BbILUE 1000 B 10 15 KB

18.1 OBLUME NMNONOXEHUA

18.1.1  Hactoswume TpeboBaHUsA NPUMEHMMbI K TpexdasHbIM CUCTEMaM NepPeMEHHOIo
TOKa C HOMWHamnbHbIM HanpsXeHvem, npesblwarwowmm 1 kB, roe nog HOMUHaNbHbIM
HanpskeHneM NOHMMAaeTCHa HanpsbkeHne Mexay dasamu.

Ecnu B HacTodWweM pa3gerne He yka3aHo nHoe, TpeboBaHUSA K KOHCTPYKLUUN U YCTaHOBKE
O5151 HA3KOBOJSTbTHOIO anekTpuyeckoro obopynosanus (0o 1000 B), M3noxeHHbIE B HACTOsILLEN
yacTu MNpaBun, NPUMEHUMbI TaKKe U 1151 BbICOKOBOSbTHOIO 351EKTPUYECKOro o6opyaoBaHus.

18.1.2  Onektpuyeckoe obopygoBaHve Ha HanpsbkeHue Bbiwe 1000 B He [ormkHO
yCTaHaBnmBaTbCAa B Te Xe kopnyca (00Onoyku), rae YCTaHOBMNEHO HU3KOBOJSIbTHOE
obopynoBaHune, ecnu He obecneyeHO COOTBETCTBYHOLLEE pasfdeneHne UM He NPUHSTDI
COOTBETCTBYWOWME Mepbl, obecneuvmBatowme 6e3onacHbii JocTyn ana obcnyxuBaHus
HW3KOBOSIbTHOrO 060PYyAOBaHMS.

18.1.3 N30nsUunOHHbIE mMaTepwvarnsbl, npMMeHdemMmble  OS1I9  3NEKTPUYECKOro
obopynoBaHusi, 4OMKHBI 06ecnevrBaTb BO BPEMS 3KCNyaTaunm yCTaHOBKU CONPOTUBIIEHNE
nzonaumm 1500 Om Ha 1 B HOMMHaNBbHOroO HaNPsPKeHUs1, HO He meHee 2 MOwm.

18.1.4 [ns KOHTPONs COCTOAHWMA W30NAUUMM OOSMKHbI  MCMONb30BaTbCs CUCTEMBI
nounaepHoOro KOHTponsa msonauun. Takme cUcTeMbl SOMKHbI yKasblBaTb HanpasreHue Ha
y4acCToOK C MOBpEeXAeHWeM MU MMeTb CBETOBYIO M 3BYKOBYIKO CUTHanusaumio npu CHKEHUN
KOHTPONUPYEMOWN BENWYUHbI HMXKE YCTaHOBNEHHOro npegena. Cuctembl noduaepHoOro
KOHTPONS peKoOMeHAyeTCs AOMOSHATb MNEepPeHOCHbIMM  YCTPOMCTBaAMM MOUCKa MecTa
NoBpeXOeHUs N3onauun.

18.1.5 Y Bxoga B cneuuanbHble 3NEKTPUYECKNE NMOMELLEHUS OOSKHblI HaxoauMTbCA
npegocTeperalolime  Hagnucw,  ykasbiBaloWme  BenuuuMHy  HanpsbkeHus.  Kopnyca
anekTpuyeckoro o6opyaoBaHMS, YCTAHOBSIEHHOTO BHE CrneumarnbHbIX — 3NEeKTPUYECKUX
nomMeLLeHnin, LOMKHbl CHabxaTbCa npefocTeperalwmMmm HaanucamMm, yKkasbiBaloLMmm
BEMNNYNHY HaMNPSPKEHNS.
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18.2 NIPOEKTUPOBAHUE CUCTEMbI

18.2.1 Cuctembl pacnpeneneHus.

18.2.1.1 [na BbICOKOBOSIbTHbIX YCTAHOBOK MNepeMeHHOro TpexdasHoro Toka
JonyckaeTcH NpMMEeHeHne criedyloLwmnx CUCTEM pacnpenerieHus NeKTpnu4eckon aHeprum:

TPEXNPOBOAHON M30NMPOBAHHOW CUCTEMBI;

TPEXNPOBOAHOWN CUCTEMbI C HEMTParblo, COEAUHEHHON C KOPMYCOM Yyepes BbICOKOOMHbIN
pe3ncTop unn peakrop;

YeTbIPEXNPOBOLHON CUCTEMBI C MMYyXO 3a3eMSIEHHON HENTParbIO.

18.2.1.2 KoHdurypaumsa cetn ans obecneveHmsa 6ecnepebonHOCTM NUTaHKS.

KoHcTpykuma TPL gomkHa npegycmaTpuBaTb BO3MOXHOCTb €ro pasferneHus, Kak
MUHUMYM, Ha [OBE€ He3aBUCUMbIX MOSIOBUHbLI CEKUUA MNOCPEeACTBOM MEXCEKLMOHHOIo
aBTOMAaTMYEeCKOro BbIKMOYaTeNs U pasbeanHUTend.

K Kaxxgon nonoBmHe cekunin AomKeH ObiTb NOAKMIOYEH, KAaK MUHUMYM, OOUH reHepaTtop.

Ecnn npepycmatpuBaroTca gea HesaBucumbix [PLL, coeguHsiembix mexay cobomn
kKabenbHbIMW  MepeMbldkaMu, TO  aBTOMATMYECKME  BbIKMYaTeNnW  OOSMKHbl - ObiTb
npeaycMoTpeHbl Ha obenx ee cTtopoHax. Bce aybnvpoBaHHble aneKkTpudeckMe npuBoAbl
OOMKHbI NofyYaTb NMTaHue oT pasnuyHbix ['PLL nnu ero pasgeneHHbIX Cekuunm.

18.2.1.3 CucTtembl ¢ 3a3eMIIEHHOM HENUTpPArbIO.

18.2.1.3.1 HyneBble TOYKM reHepaToOpPOB, BKMOYAEMbIX Ha NapannesnbHyi paboTy,
AonyckaeTcsl MNoaknyaTb Ha o6yl LWKMHY neped  3as3eMnslowMM  pes3ncTopoM  Unu
peakTopoM, YCTaHOBMEHHbIM B pacnpefenutenbHOM LWuTe WM HENoOCPeACTBEHHO Y
reHepaToOpOB.

18.2.1.3.2 B crniyyae 3amMmblkaHWsi Ha KOpPMycC TOK YTEYKM He [JOSDKeH MpeBblwaTtb
HOMWHaANbHOIrO TOKa HavbonblIero reHepaTopa WAM CyMMapHOro HOMWHAaNbHOrO ToOKa
cootBeTcTBYyowWwen cekumm [Pl n He pomkeH ObiTb MEHbLWM, YeM TpPeEXKpaTHbIN
MUHUMaIbHbIN TOK, TpebyeMbIn Ans cpabaTbiBaHWs 3alLMThl OT 3aMblKaHWUst Ha KOpMyC.

18.2.1.3.3 [omkHOo 6biTb 06ecneveHo, YToObl, KaKk MMHUMYM, OJHA TOYKa 3a3eMieHus
HenTpanu Obina BKMOYeHa, Korga cuctema HaxogauTcs No4 HanpshkeHneM. JdnekTpuyeckoe
obopynoBaHune, paboTaiolwlee B CUCTEMAX C [NyXO 3a3eMfEHHOW HeuTpanb unm ¢
HenTpanblo, COeANHEHHON C KOPMYCOM Yepes BbICOKOOMHbI PE3UCTOP UMW peakTop, A0SMKHO
BblAepXmBaTb 0e3 noBpexaeHUs TOKM OOHOMAa3HOro 3amblkaHUA Ha KOpnyc B TeyeHue
BpeMeHu, Heobxoammoro Ans cpabaTbiBaHUS YCTPOMCTBA 3aLUMThI.

18.2.1.4 OTkntoveHne HernTpanu.

B HyneBoM npoBoae kaxaoro reHepatopa AofmKeH ObITb NPpegyCMOTPEH pasbeauHUTENb,
KOTOPbIM MOXHO OTKMYaTb HeuWTpanb OT 3as3eMfieHuMs Ons NpousBOACTBa 3aMepoB
COMPOTMBEHUS U30NSaUMM N 0BCRYXMBaHUA reHepaTtopa.

18.2.1.5 CoefguHeHue ¢ KOpnycoM 3a3eMnsoLLero nmnegaHca.

18.2.1.5.1 Bce 3asemnsieMble MMNegaHcbl (MOSHble COMNPOTUBMEHUS) HYNEBbIX TOYEK
OOIKHbl ObITb coeanHeHbl ¢ KoprnycoM. CoeguHeHue [OMMKHO ObiTb BbINOMTHEHO TaKUM
obpasom, YTobbl Mobble LMPKYNMPYHOLME TOKM 3a3eMIISOWMX COEANHEHNA HE BNUANU Ha
pagnoobopyaoBaHue, pagapsbl, a Takke Ha Lenu BHYTPEHHEN CBSA3M U CUCTEMbI YNPaBreHus.

18.2.1.5.2 [onyckaeTca NpucoeoMHEHME BCEX PE3UCTOPOB WU PEaKTOPOB K 00LLEN
3a3eMnALLEen WKHe, KoTopas, No KparnHen Mepe, B ABYX MecTax JomkHa ObiTb coeanHeHa ¢
KOpnycoMm.

18.2.1.6 Pasgensdemble CUCTEMBI.

18.2.1.6.1 B pasgensieMmblx cucTeMax C 3a3eMSIEHHON HEeWTpanblo CoeguHEHUS
HenTpanu C KOprnycoM OOSKHbl OblTb NPeayCMOTPEHbl AMs KaXOO0W pasgeneHHon rpynnbl
cekuun MPLL.
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18.2.2 CTteneHu 3aliuThbl 0OONOYeK.

18.2.2.1 OO6wue TpeboBaHuUS.

Kaxpgas 4actb anektpoobopyooBaHuMs OOSMDKHA WMETb  3alMTHble  000SouKM,
COOTBETCTBYIOLLME PACMONOXEHMIO 9NeKTPO060opyA0BaHUSA N BIIUSIHUIO HA HEMO OKPY>KaKLLMX
ycnosun. TpeboBaHus crangapta MO3K 60092-201 wmoryT paccmaTpuBaTbCd  Kak
MUHUMasbHbIE.

18.2.2.2 JOnekTpudeckne MallUHbI.

CrteneHb 3awuTbl 060M0OYEK ANEKTPUYECKMX MALLUMH AOMKHa OblTb HE HmXe, Yem IP23.
CrteneHb 3aWwmTbl KOPOOOK BbIBOAOB MaLUNH A0MKHA ObiTb HE HUXeE, YeM P44,

[Ons  pgBuratenen, ycTaHaBnMBaeMblX B MNOMELLEHMAX,  OOCTYMHbIX  Ans
HEMNOAroTOBMNEHHOrO MepcoHana, CTeneHb 3awuTbl OBOMNOoYKM AoMmKHa ObiTb He Huxe,
yeM IP4X onsa ucknoveHns NpUKOCHOBEHUS K TOKOHECYLLIMM MW BpaLLlaloWnMes AeTansam.

18.2.2.3 TpaHcdopmaTopbl.

CTteneHb 3awmThl 0605104eK TpaHCOpPMaTOPOB 4OMKHA BbITh HE HMXE, Yem IP23.

[Ona TpaHcdhopmMaTopoB, YyCTaHaBfMBaeMblX B MOMELUEHUSX, OOCTYNHbIX Aris
HENOAroTOBMEHHOINO MepcoHana, CTeneHb 3awuTbl OOOMNOoYKM AOMKHa ObiTb He Huxe,
yem IP4X.

Ha TpaHcdopmaTopbl, He 3aKroHeHHbIE B 060M04UKY, pacnpocTpaHsitoTes TpeboaHma 18.7.1.

18.2.2.4 PacnpefgenuTtenbHble YCTPOUCTBA, LWNThI YypaBrieHnsl U KOHBEPTEPHI.

CrteneHb 3awmTbl MeTannuyeckux obonoyek pacnpeaenuTenbHbIX LWWTOB, LUUTOB
ynpaBreHns, wkadoB cTatn4ecknx npeobpasoBaTenen gomkHa ObiTb HE HUXKe, Yem IP32.
[nsa wntoB, ycTaHaBNMBaeMbIX B NOMELLEHUSX, AOCTYNHbLIX HENOAroTOBNEHHOMY nepcoHany,
cTeneHb 3almTbl 060M104KM AOMKHA NpegycMaTpmMBaTbCA HE HUXe, YeM IP4X.

18.2.3 M3onsunoHHbIe pacCTOSAHUA.

18.2.3.1 WN30nauMOHHbIE PACCTOSHUSA MO BO3AYXY.

M30naUnOHHbBIE pPacCTOSHUA MO  BO34yXYy MeXOy 4acTaMu, Haxogswummca nog
HanpshkeHneM C pasHbIMKM MNOTEeHUManamu, UM Mmexgy 4acTsaMu nog HarnpsbkeHuem WU
3a3eMIIEHHBIMW MEeTanIMYEeCKUMM YacTAMWU, WU HapYXHbIM KOXYXOM, OOSMKHbl OblTb He
MeHee yKasaHHbIX B Tabn. 18.2.3.1.

Tabnunuya 18.2.3.1

HomunHanbHoe HanpsaxexHue, kB MuHuMmanbHble PacCcTodaHMNA No BO3ayXy, MM
3(3,3) 55
6 (6,6) 75
10 (11) 120
15 160

MuHMManbHble PacCTOSAHUSA O NPOMEXYTOYHbIX 3HAYEeHUN pabounx HanpsKeHUN
BbIGupatoTCs, Kak ansa cneagyrowero, 6onbLlero 3Ha4eHmst CTaH4apTHOMO HaNpPshKEHWUS.

Mpn BbIGOPE MEHBLUMX PACCTOSAHUI OOSMKHbI ObITb MPeAyCMOTPEHbI crieumanbHble
UMMYNbCHbIE BbICOKOBOIbTHbLIE UCMbITAHUA, nNoATBepXaawwme [OoMyCTUMOCTb Takoro
BblbOpa.

18.2.3.2 WN30nsumoHHbIE pacCToAHNA NO MaTepuany.

M30naunoHHble  paccTosiHUA NO  MOBEPXHOCTU  MaTtepuanoB MeXay 4acTamu,
HaxoAdaWMMUCA NOA HanpsikeHMeM C  pasHbIMW  NoTeHuuanamm, u Mexay 4acTamu,
HaxXOAsALWMMUCA NOL HanpsPkeHWemM, W KOPNyCoM [AOSPKHbl BblOMpaTbCs Ha OCHOBE
HaUMOHAIbHbIX UNU MEXAyHapOAHbIX CTaHOApTOB C YY4ETOM HOMWHAIIbHOINO HarnpsXeHus
cucTeMbl, Matepvana usonauum N ANHAMUYECKUX MNepeHanpsikeHUn u3-3a nepexonHbiX
npoLeccoB.
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18.2.4 YcTponcTBa 3almThl.

18.2.4.1 3amblkaHWe Ha CTOPOHE reHeparopa.

Kpome BMOOB 3awuThl, yKasaHHbIX B 8.2, reHepatopbl AOSMKHbI ObiTb CHabGXeHbI
YyCTPOWCTBaMM  3almUTbl MNPOTUB  MeXOydasHOro KOPOTKOrO 3amblkaHus B kabene,
coeguHaoLwem reHepatop v NPLL, n npoTnB MeXBUTKOBbIX 3aMblKaHWUN BHYTPU FreHepaTtopa.

Mpun cpabaTbiBaHWMM 3TOrO YCTPOMCTBA 3aLUTbl reHepaTop AOMMKeH oTknoYaTees ot MPLL
1 ero Bo3byxxgeHne JOSMKHO aBTOMaTUYeCKM CHUMAaTbCS.

B pacnpegenuTenbHbIX CUCTEMAX C ryxX0 3a3eMSIEHHON HENTpanbio 3aMblkaHne (asbl
reHepartopa Ha Kopnyc JOJTDKHO Takke NPUBOAUTL K cpabaTbiBaHUIO 3almTbl.

18.2.4.2 3amblkaHune Ha Kopnyc.

18.2.4.2.1 Tpu nwobbiX 3amblkaHMAX Ha KOpPNyc B CUCTEME AOMkHa cpabaTbiBaTb
3BYKOBas 1 CBETOBaAs CUrHanu3aums.

18.2.4.2.2 B Hu3koumnegaHCcHbIX (FNyx0 3a3eMNeHHbIX) cuctemMax npu 3aMblKaHUAX Ha
Kopnyc aormkHa cpabaTtbiBaTbh 3awmTa, aBTOMaTUYECKN OTKIYatoLLas NoBpeXaeHHYo Lenb.

18.2.4.2.3 B BbICOKOMMMNEOAHCHLIX 3a3€MITEHHLIX CUCTEMAX (B CUCTEMAX C 3a3EeMITEHHOM
yepes BbICOKOOMHLIN PeE3NCTOP HenTpanbtlo), ecnu otxogawwue ot MNP cdomaepsl He moryT
OblTb OTKMIOYEHbI B Criydae 3amblkaHUA Ha Kopnyc, m3onsuus anektpoobopyaoBaHus,
nony4arowero nuMTaHue OT 3TUX uaepoB, OOMMKHA OblTb paccyuTaHa Ha fNMHEenHoe
HanpshkeHne CUCTEMBI.

MpumevaHnusa: 1. Cuctema gomkHa KnaccuduumpoBaTtbcsl Kak 3dEKTMBHO 3a3eMIeHHas
(HU3koumneaaHcHas), ecnu koadpduuneHT 3asemneHnss meHee 0,8, 1 He 3adPEKTUBHO 3a3eMNEHHAsA
(BbICOKOMMMEAHCHas), ecnu KoadhdpuumneHT 3asemnenuns 0,8 n Gonee.

2. KoadhduumeHT 3a3emneHns onpeaensercs kak OTHOLEHWE MexXay HanpshkeHnem «dasa —
KOpMNyc» B UCNPAaBHOW, T. €. HEMNOBPEXAEHHOW, hase n NHenHbIM («dasa — asa») HanpsHKEHNEM.

18.2.4.3 CwunoBble TpaHcdopMaTopbl.

CwunoBble TpaHcdopmMaTopbl AOMKHbI OblTh 3alUMLLEHbI OT KOPOTKOro 3aMblKaHus U OT
neperpyskn aBTomaTU4eCKUMU BbIKOHaTENSMMN.

Ecnn TpaHcdopmaTopbl NpedHasHavyeHbl Ans napannensHon paboTbl, cpabaTtbiBaHue
3alMTbl HA NEepPBMYHON CTOPOHE JOSHKHO NPUBOAUTL K aBTOMATUYECKOMY OTKITHOYEHUIO ero
Takke Ha BTOPUYHON CTOPOHE.

18.2.4.4 TpaHcdopmaTopbl HANPSHKEHUS AN CUCTEM YNpaBieHUs U n3mMepuTerbHbIX
npubopos..

TpaHcopmaTtopbl, NpegHasHaYeHHble NS NUTaHusa uenen ynpasneHus u npubopos,
OOIDKHbI ObITb 3alUMLLEHbl OT NEPErpy3kn N KOPOTKOro 3aMblkaHUS Ha BTOPUYHOW CTOPOHE.

18.2.4.5 TlpepoxpaHutenu.

lMnaBkue npenoxpaHUTenn OOMKHbI MPUMEHATLCA ANS 3aWMTbl OT KOPOTKUX 3aMblKaHUN.

[nsa 3awuTel OT Neperpysky NpUMMeHeHne npegoxpaHuTernen He gornyckaeTtcs.

18.2.4.6 HW3KOBONbTHbLIE CUCTEMBI.

HuskoBonbTHblEe cuctembl pacnpegenenuna (go 1000 B), nonyvawowme nutaHue oT
BbICOKOBOSIbTHbIX TPAHCOPMATOPOB (CUCTEM), AOIKHBI UMETb 3aLLUTY OT NepeHanpsHXeHnn,
CBSI3@HHbIX C NOMagaHMeM BbICOKOrO HanpsbKeHUst Ha BTOPUYHYHO (HU3KOBOSIbTHYHO) CTOPOHY.

OT0 MOXeT BbITb peann3oBaHo creayrLwmMn cpeacTsamm:

npUMeHeHUeM 3a3eMITIEHHON HU3KOBOMNbTHOM CUCTEMBI;

COOTBETCTBYIOLLNMM OrPAHUYNTENAMM HANPSKEHNA HENTPAnu;

3a3eMfIeHMEM 3KpaHa Mexay NepBMYHON U BTOPUYHOM 0BmoTKamm TpaHcdopmartopa.

18.2.4.7 3awuTHble 3a3eMIeHus.

MeTannunyeckne kopnyca aneKkTpudeckoro obopyaoBaHMs LOMKHbI ObiTb 3a3eMieHbl
HapPYXHbIMW  MEeOHbIMW  TMOKMMK MNPOBOAHWKAMW CEYEHWEM, pacCUMTaHHbIM Ha TOK
0HO(a3HOro KOPOTKOro 3amblKaHUsi, HO He MeHee 16 MM2. 3asemnsatoLLMe NPOBOAA AOMKHbI
ObITb MapKUPOBaHbI.
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3asemnsiowme NPoOBOOHUKN MOTYT COEOUHATLCHA CBApKOW mnmn 6ontamm agnameTpom He
mMeHee 10 mm.
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18.3 ANIEKTPUHECKUE MALLUHbI

18.3.1 OOMOTKM CTaTOPOB reHepaTopoB.

Y cTtaTopHbIX OOMOTOK reHepaTopoB AOMKHbI OblTb AOCTYMHLIMU Kak ¢da3Hble BbIBOAbI,
TaK N HyrneBble A9 BO3MOXHOCTU yCTaHOBKN AndbdbepeHLmManbHON 3aLmThbl.

18.3.2  Odatuukum Temnepartypbl.

OnekTpuyeckMe MawuHbl OO0SMKHbI OblTb 060pyAOBaHbl BCTPOEHHBIMWU - AaTYMKaMu
Temnepatypbl CTaToOpHbiX 0OMOTOK, oObecrneyMBalOWUMM  3BYKOBYHO U  CBETOBYHO
CUrHanmMsaumio Npy NPeBbILLEHNN TeMNepaTypbl CBEPX LOMNYCTUMbIX Npeaenos.

[na BCTPOEHHbIX OAaTYMKOB TemnepaTypbl AOSMKHbI OblTb NpenycMOTpeHbl CpeacTBa
(ycTpoKrcTBa) 3almThl OT NONagaHus BbICOKOrO HaNpsiKeHUs B U3MepUTerbHbIe Lenu.

18.3.3 UcnbiTaHus.

B gononHeHue K ncnbiTaHusaMm, TpebyeMbiM ANs BCEX INEKTPUYECKMX MaLLMH, AOMXKHbI
OblTb NPEeayCMOTPEHbl UCMbITAHUSI BbICOKOYACTOTHLIM UCMNbITATENbHBIM HaNpshKeHneMm B
cootBeTCcTBMM C cTaHgaptom MOK 60034-15 otaenbHbix ¢asHbiX OOMOTOK (KaTyLlek)
MalUWHbI, NoATBEPXOaloWmMe [OCTAaTOYHbIA YPOBEHb CTOMKOCTU MPOTUB MEXBUTKOBBLIX
3aMblkaHWI, BbI3bIBAEMbIX UMMYMNbCHBIMU BCMECKaMn HanpsKeHUsS C BbICOKOW KpPYyTU3HOW
dpoHTa.

18.3.4  KoHcTpyKuuA.

18.3.4.1 KopnyCc MaWwWHbI, MNOALUIMNHUKOBbLIE  LUWUTbI, 3alUUTHbIE  OrpaxaeHus
BO34yX03ab0pHbIX M BbIMNYCKHbIX OTBEPCTUA OO0SMKHbI OblTb W3rOTOBMNEHbI M3 CTanbHbIX
cnnasoB. ANOMUHUEBLIE CNNaBbl A4 YKa3aHHbIX AeTanen MawnH He AonyCcKatoTCA.

18.3.4.2 [nsa oTBOAAa KOHAEHCATa B HWKHEM 4acTu Koprnyca MaluMHbl AOIMKHO ObiTb
NpeayCMOTPEHO NeErko AOCTYNHoe Ans o6CnyXmBaHuUsi CycKHOe YCTPOMCTBO.

Ha gBuratensx BepTrKanbHOro UCMOSTHEHMSI CBEPXY AOJPKEH ObITb NPegyCMOTPEH XKECTKO
3aKpEeNNSEMbIN KO3bIPEK, 3alMLLaloLWnn OT NonagaHns BHYTPb MaLUWHbI BOAbI M NOCTOPOHHUX
npeaMeToB. HWKHUIA TOPLEBOW LUNT OOSMKEH NMETb (hopMy, NpeaoTBpaLLatoLLyo CKOneHne
BOAbl B pavioHe NoALUMIMHMKA.

18.3.4.3 Kopobknm BbIBOOOB MAWUMH OOMMKHbI MMETb Takue pasMepbl, 4TOObl
obecneunBaTs:

HeobX0aMMble N30MALMOHHbBIE PACCTOSIHUA MEXAY TOKOBEAYLLMMN YaCcTsIMU U KOPMYCOM;

HeobxoauMble N30MALMOHHbBIE PACCTOSAHUS Mexay haszamu;

[0CTaTovHOE NPOCTPaHCTBO A1 pa3MeLLEHNS KOHLEBbIX 3aenoK kabenen NoaKToYeHns 1
BbIBOOB OOMOTOK;

[na nameputeneHbIX TpaHCOPMaTOpPOB TOKA, HarpeBaTesflbHOr0 aHTUKOHAEHCALMOHHOMO
anemMeHTa, AaT4MKOB TemnepaTtypbl 1 T. M. AOMKHa ObITb NpeaycMoTpeHa oTAeNbHasi KneMMHast
KopoOka.

18.3.4.4 BbiBogbl a3 cTatopHOM OOMOTKM [OMKHbl BXOOUTb B OTAENbHYIO,
OTNNYAOLWYCA OT KOPOBOK Ha HU3LWINE HaMPSKEHUS, KINEeMMHYI0 KOpobKy 4epes
YANOTHUTENbHYH NPOKNaaKYy.

[ns HewnTpanbHbIX BbIBOOOB MOXeET OblTb MNpedycMoTpeHa OTAenbHasi KhemmHas
Kopobka.

BHYTpW KNeMMHbIX KOPOBOK AOSMKHbI ObITb NPEAYCMOTPEHbI KNEMMbI AN 3a3eMASoLLnX
»un kabenen. MNpu aToM OOMKHO ObITb 06EecnevYeHo HaaeXXHoe arneKkTpudeckoe coegmHeHne
MeXay KOpnycom MallMHbl U KOPMYyCOM KOPOOKM.

18.3.4.5 [euratenn HomuHanbHoW MollHocTbio 2000 kBT n 6onee Ao0mkHbl ObiTb
obopyaoBaHbl ycTponctBamn avddepeHumanbHon 3awmTel. [nsg 9Ton uenu Ha Kopryce
asuratensa gormkHa ObiTb NpegycMoTpeHa oTaernbHas Kopobka BbIBOOOB, pacnonaraemas ¢
NPOTMBOMOMOXHOW CTOPOHbI OT FaBHON KOPOOKKU, B KOTOPOWN OOIMKHbI ObITb NPeayCMOTPEHbI
YCTaHOBOYHbIE MecTa Ans Tpex TpaHcopMaTopoB TOKa U BbIBOAOB HENTpanbHbIX KOHLOB
OOMOTOK.
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B cnyyae HeBO3MOXHOCTM M3-3a MasnblX pPasMepoB MAaLUMHHOIMO  OTAeneHus
pPacnonoXeHnsi BbIWEYNOMSHYTON KOPOOKM BbIBOLOB C MPOTMBOMOMIOXHOW CTOPOHbI OT
rnaBHOM KOPOOKM, AonycKkaeTcs pacnonaraTb Takylo KOpobky B ntobom ygobHOM MecTe Ha
Kopnyce asuraTensi.

18.3.4.6 TemnepaTypa nogwwuWNHUKOB fOBuratenen mowHocteto 1000 kBT mn Gonee
OOIMKHA  KOHTPONMPOBATbCS  MECTHbIMM  MHAMKaTopamu (npubopamun). [Ona  Kaxgoro
nogwunHMka OomkHbl OblTb  NPegyCMOTPEHbl  Takke AdaTyuMku  TemnepaTtypbl  4ns
OVUCTaHLMOHHOIO KOHTPOMA.

18.3.4.7 [nsa npegoTBpalleHmst BpeAHOro BANAHUSA NOALLMMHUKOBBLIX TOKOB NOALLMMHUK
Ha CTOpPOHEe, MPOTUBOMOSIOXHOW NPUBOAY, AOIMKEH ObiTb 3NMEKTPUYECKM M30NMPOBaH OT
kopnyca. [JormkHa ObiTb NpegycMOTPEHa BO3MOXHOCTb M3MEPEHUS CONPOTUBIIEHNSA U30NALMK
N30NMPOBAHHOIO NoALINMHMKA Oe3 ero AeMoHTaxa.

18.3.4.8 KOHCTpyKLMSA NOALUMNHUKOB CKOMBXEHUS AOMKHA npegycMaTpuBaTh:

1 MECTHbI€ yKaszaTenn ypoBHSA CMa304HOro Macna;

.2 npyv NPUHYAUTENBHOW LIMPKYNSLMOHHON CMa3Kku — OTAENbHbIA HAcoC C floKasbHbIM
TpybonpoBOAOM, EMKOCTbIO, OXrnaguTenem, ounbTpoM U AaTYMKOM NOTOKA CMa304HOro Macna;

3 BO3MOXHOCTb YCTAHOBKM NPUOOPOB BMOPALMOHHOIO KOHTPONs, BKIHO4Yas
HeobxoanMble KabenbHbIe NMMHUK, a TakKe NPUOOPOB M3MEPEHNS N3HOCA NOALLNMHUKA;

4 BO3MOXXHOCTb peanu3aummn 6roK1MpoBKM Nycka ABuratenst Npu oTCyTCTBUM CMa3KK.
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18.4 CUNOBbLIE TPAHC®OPMATOPDI

18.4.1 O6wme TpeboBaHUS.

18.4.1.1 Cyxue TpaHcchopMaTopbl [LOMKHbI OTBeYaTb TpeboBaHMAM cTaHgapTa
M3K 60076-11.

lMpymeHsaemble cyxue TpaHcdopmMaTopbl OOMKHbI UMETb 3a3eMIEHHbIe 3KpaHbl Mexay
06MOTKaMM BbICLLErO M HU3LLEro HanpsiKeHWN.

TpaHcopmaTtopbl C XMAOKOCTHBIM OXNaXAeHWeM [OMkHbl oTBevaTb TpeboBaHWsM
ctaHgapta MOK 60076.

TpaHcopmaTopbl, NOrpykeHHbIE B OXNaxaatoLlee Macno, OMKHbI ObiTb 060pyaoBaHbI,
Kak MUHUMYM, ycTponcteamu AMNC 1 3aluThl N0 Creayowmnm napaMmeTpam:

«MuHuManeHbIN ypoBeHb kuakocTn» — AlNC n aBTOMaTU4eCKOE OTKIIOYEHNE WK
CHWXXEHWe Harpysku;

«MakcumaneHas Temnepatypa xugkoctu» — AlC n agTomaTu4eckoe OTKIYeHne, unm
CHWXXEeHWe Harpysku;

«Bblcokoe gaBrneHue rasa B 0605104KE» — aBTOMATUYECKOE OTKITHOUYEHME.

18.4.1.2 TpaHcdopmaTtopbl, YyCTaHaBnMBaemMble B  MNOMELLEHUSX,  OOCTYMHbIX
HeKBanUMUUMPOBaAHHOMY MepcoHany, AOMMKHbI UMEeTb CTeNEHb 3alnTbl 060N0YKN HE HUXe,
yem IP4X.

18.4.1.3 Ecnn Ha CTOPOHE HU3KOrO HanpsbkeHns TpaHcdopMaTopoB UMeeTcs
N30MIMPOBaHHasA HyneBasi ToYKa, TO MexXay HyneBOW TOYKOM KaxKaoro TpaHcdopmaTopa u
Kopnycom nnatgopmbl AOSMKEH BbiTb NpegyCMOTPEH MCKPOPa3psaHbIA NpegoXpaHUTenb.

MpenoxpaHutens gormkeH 6biTb paccuntaH He 6onee 4em Ha 80 % MWHMMAaNbHOrO
NCNbITaTENbHOro HaNpPsPKeHNsa noTpebutenemn, NTaemblx OT AaHHOIO TpaHcdopmaTopa.

18.4.1.4 K paspsgHuKy gonycKaeTcs napannefnibHoe NpucoeguHeHne annapartypbl ons
KOHTPONSA COCTOSAHUA MU3ONSAUMWM  Ha HU3KOBOMbTHOM CTOPOHE YCTaHOBKWM WNW  Ans
oBOHapyXeHnss MecTa MoBpexXaeHna 3ToM wusonsumu. Takas annapatypa He [AOJbKHa
NpenaTcTBOBaTb HAAEXHOMY OENCTBUIO paspsigHMKa.

18.4.1.5 [omkHbl ObiTb npeaycMoTpeHbl addekTuBHblE cpeacTBa (Hanpumep,
nogorpes) Ans  nNpegoTBpalleHns  KOHAEHCaAuUM M HaKOMSIEHMSI  BRarm  BHYTPU
TpaHCHOpMaTOpPOB, KOraa OHU BhIKSTHOYEHbI.

18.4.1.6 [onyckaeTcsa NpMMEHEeHWe antMWHUS B KayecTBe martepuana obmMoTok Ans
TpaHcopMaToOpOB NPY BbINOSTHEHUU CREeaYOLWLMX YCNOBUIA:

.1 obecne4veHne 3aLmTbl OOMOTOK M UX BbIBOLOB OT KOPPO3UW NpWU IKChryaTauuu B
MOPCKUX YCNOBUAX;

.2 obecneyeHune 3aWwmnTbl OT ranbBaHUYECKOW KOPPO3UN NpU COeAUHEHUN OBOMOTOK C
TOKOBEOYLLMMWN YacTAMM U3 APYrMX MaTepuanos;

.3 MecTa coeuHeHuI, ykasaHHbix B 18.4.1.6.2, [omkHbl 6bITb AOCTYMHbLI ANA OCMOTpa
1 3almLieHbl OT ocnabnenus.
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18.5 KABEJIU

18.5.1 O6wme TpeboBaHUS.

18.5.1.1 Kabenu pAOomkHbl ObiTb M3rOTOBMEHbI B COOTBETCTBUM C TpeboBaHUAMMU
ctangaptoB MOK 60092-353 1 60092-354 unu gpyrmx COOTBETCTBYHOLUMX HaLMOHAambHbIX
CTaHOapToB.

18.5.1.2 KabenbHas ceTb TpexdasHOro Toka AOSMKHA BbIMOIHATLCS TPEXKUITbHBIMU
kabensamm ¢ MHOronpoBOSTOYHbIMK Xunamu. MNnowanb NoNepeyYHoOro CeYeHns Xxunbl kabenen
0119 CUMNOBBIX Lenen JormkHa ObiTb He meHee 10 MM?2.
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18.6 PACMPEAENUTENBLHBLIE YCTPOUCTBA U WWUTbI YNIPABNEHUA

18.6.1 O6wme TpeboBaHUS.

PacnpepenutenbHble WUTbI UM WKUTbI YNpaBneHnst OOMKHbl ObiTb W3rOoTOBMNEHbI B
cooTBeTCTBMM C TpeboBaHusiMm cTtaHgapta MOK 62271-200 wn cnegylowmmm
OOMNOSTHUTENbHBbIMW TPEOOBAHUSIMM.

18.6.2 KoHcTpyKuus.

18.6.2.1 MexaHunyeckasa KOHCTPYKUMSI.

18.6.2.1.1 PacnpegenurenbHble LWWTbl OOMMKHbl ObiTb W3rOTOBfIEHbI M3 MeTana u
ObITb 3aKPbITOro TMNa — B COOTBETCTBUM C TpeboBaHmusaMu cTaHgapta MOK 62271-200, nubo
N3 N30NUPYIOLLMX MaTepuanoB 1 ObiTb 3aKpbITOrO TUNa — B COOTBETCTBUKN C TpeboBaHNAMM
ctraHgapta MOK 62271-201 wnu B cooTBETCTBUM C TpeboBaHUAMM HaUMOHANbHbIX
CTaHOapToB.

18.6.2.1.1.1 PacnpegenuTernbHble WNTbI AOMKHbI 3aKpbIBaTbCA CneumanbHbIM KIoYoM,
OTNMYAOLWMMCSH OT KINKOYen pacnpeaenuTenbHbIX WUTOB N YCTPONCTB HU3KOTO HaMNpPshKEHWUS.
OTKkpblBaHNEe OBEpPen UnvM BblABWXKEHWE OTAENbHbIX 3NIEMEHTOB OOIMKHO OblTb BO3MOXHO
TONbLKO MOCne  OTKMYEHUS OT  JMEeKTPUYEecKonW CeTU [AaHHOW NaHenn  wunu
pacnpeaenmuTenbHoro wura.

18.6.2.1.1.2 Boonb pacnpenenurernbHbIX LWMTOB criegyeT obecneynTb Mpoxoabl Anis
OCMOTpa LWMTa W 9fekTpMyeckon annapaTypbl LMpuHOW He MeHee 800 MM mexay
neperopogkon u wutom 1 1000 mm mexay napannenbHO YCTaHOBAEHHBIMU CEKLMSAMU LLMTA.
Ecnn Takve npoxodbl npedHasHayveHbl Ons OOCMyXMBAHWA, UX LWMPUHA O0IMKHA ObiTb
yBenuyeHa go 1000 n 1200 mm, COOTBETCTBEHHO.

YKazaHHas LWupuvHa 3TMX NpPoxogoB TpebyeTcsi He3aBMCMMO OT poAda NPUMEHSAEMbIX
CpeacTB  3aWuUTbl OT MPUKOCHOBEHUS!, BbLIMNOMIHEHHBIX B BWOE OBEPEN, CETKM WUnu
N30SALMOHHBIX MOPYYHEN.

[lBepn, cnnollHble NEepPeropoakn U Neperopoakn 13 CEeTKU OOIMKHbl ObiTb BLICOTOW He
meHee 1800 mm.

MepdoprpoBaHHbIE NMEPErOPOAKN UMW NEPErOpPOaKN U3 CETKU OOMKHbl obecneudnBatb
CcTeneHb 3alLuTbl He HUXe, Yem IP2X.

Boonb wmta gomkHO ObiTb MpeaycMOTpPeHO ABa psAda M3OMNAUMOHHBIX MOPYYHEN Ha
BbicoTe 600 n 1200 mm.

18.6.2.1.1.3 Yactn 9nekTpMyecKom YCTaHOBKW, HaxoOsLUMECS NOL4 HanpsbKeHUeM,
OOIDKHbI 6bITh PaCcnoNOXeHbl HA PACCTOAHUN OT 3aLUUTHBIX OrPaXXaeHNn HE MEHEE YKa3aHHOIo
B Tabn. 18.6.2.1.1.3.

Tabnunuya 18.6.2.1.1.3

HomuHanbHo MuHMManbHbIE PACCTOSTHUA 3NEKTPUYECKUX YaCcTeN Mo HanpsXKeHMeM oT
MuHumanbHas =
e BLICOTA pPasHbIX BUAOB 3aLMTHbIX 3arpaxgeHnn, Mm
HanpshXeHue, NPOXo/a, MM cnrowHble ABepu n ceTyatble aBepu n M30NSALUMNOHHbIE
kB neperopoku neperopogku NopyyHn
333 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 BNOKMPOBOYHbIE YCTPOMCTBA.

ABTOMaTU4eCKMe BbIOBWXHbIE BbIKMOYATENN, NPUMEHAEMble B pacnpegenuternbHbIX
lwnTax, OOMMKHbI MMeTb YCTPOWMCTBO, KOTOpoe (UKCUpyeT MX Kak B pabovem, Tak MU B
BbIABMHYTOM nonoxeHun. [Ona obecneyeHus 6GesonacHoro o6CNyXmBaHWUS BbIABUKHBIX
BbIKNIOYaTENen n Apyrux annapaToB AOMKHbI BbiTb NpeaycMoTpeHbl 61I0KMPOBOYHbIE KITHOUN
N GrokMpyemble pasbeanHNTENN.
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BblaBWXHbIE aBTOMaTU4eCKMe BbIKNOYaTEeNM OOMKHbI UKCMpoBaTbCsa B paboyem
NonoXeHnn Takum obpas3om, 4TOoObl UCKMOYANMCb OTHOCUTENbHbIE NMEPEMELLEHUA MEXAY
NOABWKHbLIMU U HENOABWKHLIMU YaCTSAMMN.

18.6.2.3 LUTopKK (3acnoHkn).

[ormkHo npegycmatpmBaTbCA aBTOMaTUYECKOE 3aKpbITUE HEMOABWMXHbLIX TOKOBEOYLLNX
KOHTAKTOB pasbemMa npu MOMOLUN U3OSALMOHHBLIX NEPEropodok B BbIABUHYTOM MONIOXEHUN
aBTOMaTMYeCcKoro BblkMnoYvaTens. 3onsaumoHHble neperopofku Angd BXo4AWMNX U OTXOOALLMNX
uenen OOSMKHbl UMETb YEeTKYHD MapKMPOBKY. OTO MOXeT ObiTb BbIMNOSIHEHO C MOMOLbIO
LBETOBOrO peLLEeHNs Unu Hakneek

18.6.2.4 YcTtponcTtsa 3a3eMrieHus n MexaydasHoro 3amblkaHUs.

C Lenbo obecneyeHus ©es3onacHoro obcnyxnBaHus BbICOKOBOIbTHbIX
pacnpeaennTenbHbIX YCTPOUCTB AN COOPHbIX LWKMH U OTXOOAWMX (PNOepoB OOMKHO ObiTb
npegycMOTPEHO onpedesnieHHoe YMCno annapaTtoB ANA MPUHYAUTESNbHOMO 3aMblKaHUS LUWH
Mexay cobon n Ha Kopnyc.

YCTpPONCTBO AOMKHO BblTb pacCYMTaHO Ha MakCMMarbHbIA TOK KOPOTKOIO 3aMblKaHUS.

18.6.2.5 Knaccudwmkaumsa no sosgenctaumio BHyTpeHHen ayru (IAC).

PacnpepenutenbHble  ycTpoWcTBa W WATbl  yNpaBneHWs  OOSMKHbl  ObITb
KnaccmnumpoBaHbl MO BO34ENCTBUIO BHYTPEHHEN OYTN.

[ns pacnpegenutenbHbIX YCTPOMUCTB M LIUTOB YNpaBneHus, OOCTYMHbIX TOMbKO A1
YNONHOMOYEHHOrO NepcoHana, 4onyckatTcs WUThl Tuna «A», a Ang WUToB SOCTYMNHbIX 4NN
HEeynosTHOMOYEHHOrO MnepcoHana — wuTbl Tuna «B» B cooTBeTcTBUM C TpeboBaHMAMUK
ctaHgapTta MK 62271-200. MpunoxeHne AA; AA2.2.

YcTaHoBka M pacnofnioxeHue pacnpegenurenbHbiX YCTPOWUCTB U LWKUTOB yrnpaBneHus
OOJDKHbI  COOTBETCTBOBATb WX KnaccudukaumMm no BO3OEWCTBUIO BHYTPEHHeN aOyru wu
pa3smeweHuto (F — nepegHee, L — 6okoBoe, R — 3agHee).

18.6.3 BcnomoraTtenbHasi cuctemMa nuTaHus.

18.6.3.1 WCTOYHUK NUTaHWUS.

Ecnn ansa npyeoga MexaHM3MOB aBTOMaTUYECKUX N APYruX BbIKMovaTenemn, a Takke ans
YCTPOWCTB 3aluTbl TpebyeTcsi OTAEmNbHbI BCMOMOraTeNbHbIN 3MEKTPUYECKUA UMM MHON
WUCTOYHUK 3HEPrum, TO KPOME OCHOBHOMO TaKOr0 UCTOYHWMKA OOKeH ObiTb NMpenyCcMOTpeH
pe3epBHbIA UCTOYHUK, 3anac dHepPrum KOTOpOro AOMKeH OblTb AOCTAaTOYHbIM ANSA AEUCTBUSA
BCEX annapartoB Mo KpanHen mepe ABa pasa.

OpgHako  pacuenuTenu aBTOMaTMYECKMX  BblKMovaTenen, cpabaTbiBalowime OT
neperpyskn, OT KOPOTKOTO 3aMblKaHUSI MW OT «HYNEBOro» HanpshKeHud, OOIKHbl ObiTb
HEe3aBUCMMbIMM OT NIOBbIX ANEKTPUYECKNX NCTOHYHUKOB SHEPTUN.

OT10 TpeboBaHWe He 3anpelaeT NPUMEHEHMs pacuenutenen, cpabaTtbiBarOwmMX Mpu
nogaye oOMepaTMBHOIO HaMpsbkeHusl, nNpu ycnosun, 4YT1o 6OygeT obecneyeH KOHTPOSb
LeNOCTHOCTU (HENPEPBLIBHOCTM) OTKMOYAIOLLMX LENen N UX CUCTEMbI NMUTaHWS, T. €. B Criyyae
HapyLleHUs LenoCTHOCTU Lienen Uinm npyu HeMCnpaBHOCTM (MCYHE3HOBEHMN) UX NUTaHnAa byaeT
cpabaTbiBaTb aBapunHO-NpeaynpeanTenbHas curHanuaaums.

18.6.3.2 Y1Cno MCTOYHMKOB NUTAHUS.

Onsa pasgenerHbix MPL (cm. 18.2.1.1) Ang npMBOAOB MEXaHW3MOB aBTOMAaTUYECKUX U
OPYrMx BbIKNOYaTenen AOoMmKeH ObiTb NpeaycMOTPEH, Kpome COOCTBEHHbLIX WMCTOYHMKOB
3HEepruun, Nony4varLlmx NUTaHne Kaxgblh OT CBOEW CUCTEMbI LUMH, MO KpanHen mepe OAuH
HE3aBUCMMbIN PE3EPBHbIN UCTOYHUK. [1pn HEeoBXoaUMOCTM 3TUM MCTOYHMKOM MOXET ObiTb
ABapPUMHbBIA  UCTOYHMK  JNIEKTPUYECKON 3Heprun, npegHasHaydeHHbl And  BbiBOAA
MEXaHN4YEeCKOM YCTaHOBKM M3 NOSTHOCTLH 06ECTOYEHHOIO COCTOSIHMSA UM «MepTBoro» («dead
ship») cocTtosHus.

18.6.4 BbICOKOBOJbTHbIE UCMbITAHUSA.

Kaxabli rmaBHbIA M Opyrve pacnpegenurenbHble WuTbl SOMKHbl 6biTb MCMbITaHbI
BbICOKMM HarnpsbkeHMem CcTaHgapTHOW 4YacTtoTbl. [lpouedypa WCNbITAHUA U BENUYUHLI
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UCMbITAaTENbHOIO  HaMpPsPKEHMS1 OOSMKHbI  OTBeYaTb TpebOOBaHMAM COOTBETCTBYHOLLErO
HauMOHarnbLHOro ctaHgapTa unun ctaHgapta M3K 62271-200.
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18.7 PASMELLEHUE (MOHTAX)

18.7.1 AnekTpuyeckoe obopyanoBaHue.

18.7.1.1 Ecnn  BbICOKOBONbTHOE  obopyaoBaHue 6e3  3awmTHOM  06ONOYKM
yCTaHaBNMBaeTCs B crieumasnibHOM nomeLleHnn, hakTU4eckn sBnsoWmMMcsa ero ob6o1ouKkon,
TO [BEpU TaKOro NoMeLLEHNS OOMKHbI UMETb Takyto GITOKMPOBKY, YTOOLI X OTKPbITUE ObIfo
NCKINIOYEHO, NOKa He ByaeT OTKMYEHO HanpsbkeHne, N TokoBeaywme vyactu obopynoBaHus
He OyayT 3a3eMrieHbl.

Y BXOOOB B MOMELLEHUS WM MPOCTPAHCTBA, A€ pPacriofnioXXeHO BbICOKOBOSbTHOE
obopynoBaHue, OOMKHbI OblTb NPeayCcMOTpEeHbl npeaynpexaatolme Hagnmcn O Hanuumm
ONacHOro BbICOKOro HanpshkeHusi. CooTBeTcTBylOWee cBOOOOHOE MPOCTPAHCTBO OOSMKHO
OblTb ObecnevyeHO BONMM3NM BLICOKOBOSILTHOrO 0OOGOpyAoBaHWA [Ons NpegoTBpalLeHust
Cepbe3HOM MNOTEeHUManbHOM OMnacHOCTU o6CnyXMBaloLEero nepcoHana npu npoBeaeHUn
TexHudeckoro obcnyxuBaHus. B gononHeHuwe, pacctosHve mexay pacnpeaenureribHOM
LNTOM M NOoABOSIOKOM/Nanybon Bbile OOIMKHO OTBeYaTb TpeboBaHMAM Kraccudukauum no
BO34ENCTBUIO BHYTPEHHEN OYrN B COOTBETCTBUM cO cTaHaapTom MOK 62271-200.

18.7.1.2 3nektpuyeckoe obopyaoBaHME [OSMKHO YCTaHaBNMBATLCA B CrneumanbHbIX
AMEKTPUYECKNX MOMELLEHUSAX U UMETb CTEMEHDb 3alunTbl HE HKe, Yem IP23 (cm. Takke 18.6).

B o6ocHoBaHHbIX cryvasix MOXeT ObITb AdonylleHa ycTaHoBka oOopydoBaHWs BHE
crneumanbHbIX 3NIEKTPUYECKMX MOMELLEHUI NPW YCNOBMK, YTO CTENEHb 3alLMTbl ero byaeT He
HWxe, Yem IP44, n goctyn K TokoBeAyLMM YacTam obopyaoBaHusa 6yaeT BO3MOXHbIM TOMbKO
NPWU CHATOM HaMpsPKEHMM U NPU UCMOSIb30BaHUK CneumanbHOro MHCTPYMEHTA.

18.7.1.3 B cneunanbHOM 9NeKTPUYECKOM MOMELLEHMM AO0SMKHAa HaxoOuTbCHa CXema
COEQMHEHUI N YepTexX pasMeLLeHnNst anekTpuyeckoro obopyaoBaHus.

18.7.2 Kabenu.

18.7.2.1 Tlpoknaaka kabernbHbIX Tpacc.

Kabenu He [omkHbI NPOXoauTb Yepes xunble nomelleHns. OgHako, ecnm aTo TpebyeTtca
YCrOBMAMN TEXHOSOMMYECKOrO XapakTepa, Takas Npoknagka gonyctuMa B chneuunanbHbIX
3aKpPbITbIX TPAH3UTHBIX CUCTEMAX (KOHCTPYKLMSAX).

18.7.2.2 PaspeneHue.

BbiCOKOBONbTHLIE Kabenu OOMmKHbI NPOKNaabiBaTbCs B Tpaccax, OTAeNbHbIX OT Tpacc
kabenen Ha HanpsbkeHue Hke 1000 B. B yacTHOCTM, BbICOKOBOJIbTHLIE KAabenn He OOIMKHbI
NPOKMaAblBaTbCA B OOHUX U TEX XXe Tpaccax, Unun B OOHUX N TeX XXe KaHanax unu Tpybax, nnm
B OOHUX M TeX Xe Kopobax ¢ kabenamn Ha HanpsbkeHne 1000 B n Huxke.

Ecnn  BbICOKOBOMbTHbIE  Kabenn  pasnUYHOrO  HOMWHAIBLHOIO  HamMpshKeHUs
NPoKNagbIiBalTCa B OOHMX W TeX e Tpaccax, TO M3OMSUMOHHbLIE PACCTOSHUSA MexXay
kabenamm 4ormkHbl ObITb HE MEHEE M30MSALUMOHHBIX PACCTOSIHUI, YCTaHOBIEHHbIX AN4 kKabens
boriee BbICOKOrO HanpsXeHus, Kak ykasaHo B 18.2.3.1.

18.7.2.3 MoHTax kabenen.

BbIiCOKOBONbTHLIE Kabenu OOMmKHbI NPoKNaabiBaTbCs B 3a3eMJIEHHbIX MeTanmmnyeckux
TpybonpoBodax wunuM B MeTannmMyeckux Kopobax, MnM OHM [OMKHbl OblTb 3allMLLEHbI
3a3eMIIEHHBbIMN METaNIMYEeCKUMUN KOXXyXamu.

OTkpbITas npoknagka kabenen (Ha HeCyLMX LUTaMMNOBaHHbIX MaHensx) OornycKaeTcs,
€CNN OHN UMEIOT HEMNPEPBLIBHYIO MeTannMyeckyto OpoHIo, KoTopas gOMmkKHaA ObiTb HAAEXHO U
MHOrOKpaTHO 3a3eMrieHa.

18.7.2.4 OkoHueBaHuA kabenen.

OKOoHLEeBaHNA BCEX XWUIT BbICOKOBONbTHbIX Kabenen [OmKHbl OblTb BbIMOJSIHEHbI U3
COOTBETCTBYIOLLErO U30OMALMOHHOIO MaTepuana. B coegnHuTenbHbIXx KOpoOKax, ecriv Xunbl
kabens He M30nMpoBaHbl, Pa3bl OOMMKHbI ObiTb OTAENEeHbl OT Koprnyca W Apyr OT Apyra
NPOYHBbIMW NEPEropoaKamMm N3 COOTBETCTBYIOLLLETO M3OSIALMOHHOIO Matepuana.
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BbicokoBoONbTHBIE Kabenu, nmetowme NPOBOASLMI CrIO MexXay dasammn ans KOHTPOss
HaNPSYKeHHOCTM SNEKTPMYECKOro nons u3onaumm kabensl, OOMKHbl MMETb BbIBOAbI,
npeaHasHadYeHHble AN TaKoro KOHTPOIS.

MaTtepuan usonsumm BbIBOAOB A0SDKEH OblTb COBMECTMM C Martepuariom U3onsaumm u
obonoyku kabens, n BblBoAbl 4OMKHbI ObiTb 060pPY4OBaHbI YCTPOMCTBAMU ON1s1 3a3eMIIeHNs
BCEX METanIM4eCcknx aKpaHMpPYHLLNX KOMNOHEHTOB kabensa (MeTannn4yecknx neHT, NpoBoaoB
nT.n).

18.7.2.5 MapknpoBka.

BbicokOBONbTHbIE Kabenu [OMKHbI MMETb JIerko 4YMTaemyl WUOAEHTUPUKALMOHHYHO
MapKMpPOBKY.

18.7.2.6 Tlepen BBOOOM B 3KCMyaTaLMilo HOBOW BbICOKOBOSIbTHON KabenbHOM ceTn nnu
nocne ee MoAepHn3aumMm (PEMOHTa UK YCTaHOBKM OOMNOMNHUTENbHBIX Kabenen) Bce kabenn
Mo OTAENbHOCTU C UX 3NEMEHTaMM (OKOHLIEBaHWS, 3a3eMnsioLmMe BbIBOAbI M T.M.) OOJKHbI
ObITb UCNbITaHbl BLICOKUM HaNpsi>KeHNeM.

McnbiTaHnst OOMKHBbI NPOBOANTLCS MOCNE 3aMepa COMPOTMBIIEHUS U30NSILMM.

Ons kabenen ¢ HoMWHanbHbIM HanpsxeHnem (Uo/U) Bbiwe 1,8/3 kB (Un=3,6 kB)
UCMbITAHNE  3NEKTPUYECKOW MPOYHOCTU  U30NSAUMM  BbIMOMHSAETCA  MCMbITATENbHbIM
HanpshkeHNeM MEPEMEHHOINO TOKa B COOTBETCTBME C pPEKOMEHAAUUAMU NpeanpusiTus
(n3roToBMTENSNA) OAHMM M3 CNEAYOLMX METOAOB:

a) B Te4eHUn 5 MUH mexaydasHbiM HanpsbkeHMEeM CUCTEMbI, MpunaraembiM Mexay
XUIon kabensi 1 MeTannMyeckum 3KpaHoOM/ONeTKON;

0) B TeueHne 24 4 HOMMHANbHBLIM HANPSYKEHNEM CUCTEMBI.

JInbo HanpsikeHnem NOCTOSIHHOIO Toka paBHbIM 4U, B TeyeHne 15 MuH.

Ons kabenen ¢ HomuHanbHbIM HanpskeHnem (Uo/U) meHee 1,8/3 kB (U,, = 3,6 kB)
UCMbITAHNE 3ITEKTPUYECKON MPOYHOCTU N3ONSALUN BLINOSTHAETCSA HaMpstKeHMEM MOCTOSIHHOTO
Toka paBHbIM 4U, B TeueHne 15 MuH.

e U, — HOMMHaNbHOE HanpshkeHWe NepeMeHHOro Toka HOMWHANbHOW 4acToThbl, ANs
KoTopbix kabenb Obin pa3paboTaH, npunaraemoe Mexay xunamm das 1 3a3emMieHneM nnu
MeTannMyecknm aKpaHoM;

U — HOMWHanbHOE HanpshkeHne NepeMeHHOro ToKa HOMMHAaNbHOW 4acToThbl, ANS
KOTopbIX Kabenb 6bin pa3paboTaH, NpunaraeMoe mMexay xunamm as;

Um — MakcMmarnbHasa BefMYMHaA HanpsXXeHUs B BbICOKOBOJSIbTHOM CUCTEME, NMPU KOTOPOM
obopynoBaHne MoXeT paboTaTb.

lMocne 3aBeplleHns WUCMbITAHUA XWnbl Kabenda [OMmkHbl ObiTb 3a3eMNeHbl Ha
onpedeneHHbli nNepuod BpPEMeEHW, [OOCTaTOYHbIA AN yganeHuss npuobpeTeHHoro
3NeKTpuyeckoro 3apsiaa.

lMocne aToro NpoBOAUTLCSI MOBTOPHbLI 3aMep CONPOTUBNEHUS N3oNsAUuKn Kabens.
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19 TPEBOBAHUA K JIEKTPUHECKOMY OBOPYAOBAHMIO, BbITEKAIOLLUE
M3 HASHAYEHUA CYOHA!

19.1 NACCAXWUPCKHUE CYOA

19.1.1 NMutaHne n curHannsauus.

19.1.1.1 OnekTponpuBodbl HacocoB 3abOPTHOW BOAbl, BO3AYLUHbIX KOMMPECCOPOB U
KOHTPONbHOCUIHANbHbIE YCTPONCTBA aBTOMATUYECKUX CHPUHKIEPHBIX CUCTEM [OOJTKHbI
nonyyaTb nNUTaHWe HeNoCpeaCcTBEHHO OT [faBHOMO W aBapUMHONO pacnpenernmrenbHbIX
LUNTOB MO oTAeNbHbIM dugepam. Takue dugepb! AOMKHLI NOABOAUTLCA K aBTOMaTUYECKOMY
nepekn4yaTento, pacrofiokeHHOMy BOMM3M Hacoca CrPUHKIEPHOM CUCTEMbl. JTOT
nepeknoyaTenb B HOpMarbHOM NOMOXEHMN AOSMKEH OblTb NOAKMOYEH K ouaepy OT rMaBHOro
pacrnpefenuTtensHOro wuTa u B criyyae HeucnpaBHOCTU MUTaHUA OOMKEeH aBTOMaTU4eCcKu
nepekniodaTeCsd Ha duaep nuMTaHMa OT aBapuMHOrO pacnpefenuTenbHoro  LwuTa.
Bbikntovatenu atnx mMaepos Ha rnaBHOM 1 aBapuMHOM pacnpeaenuTesibHbIX WuTax A0SDKHbI
ObITb YeTKO 0603HaYeHbl U OOSPKHBI OCTABaTbLCA NOCTOAHHO BKIHOYEHHbIMWU. HuKaknx apyrmx
BbIKMOYaTENEN Ha 3TuX uaepax bbiTb HE AOIMKHO.

19.1.1.2 Kabenu nuTaHusi HacocoB 3aOOpPTHOW BOAbl, BO3QYLUHbIX KOMMPECCOPOB W
KOHTPONbHOCUIHANbLHbLIX YCTPOWCTB aBTOMaTUYECKOW CNPUHKINEPHOW CUCTEMbI HE OOSDKHbI
NpoKnaAblBaTbCA B Tpaccax, MPOXOAALMNX Yepes LWaxTbl MaWMHHBIX NOMELLEHWIA, KamBy3bl K
OpYyrve BbIrOPOXKEHHbIE MOMELLEHUSA C BbICOKOW MOXAaPHOW ONacHOCTbHO, 3a MCKMOYEeHUEM
crny4aes, Korga ykasaHHble Npubopbl 1 MEXaHW3Mbl YCTAaHOBMNEHbI B 3TUX MOMELLEHUSAX.

19.1.1.3 OcgelLeHNe canoHoB, Tpanos, MPOXO40B M NTECTHUL, BEQYLLUMX HA LUMIONOYHYIO
nanyby, OOMKHO nonydatb NUTaHWe, NO KparvHen mepe, Mo ABYM He3aBUCMMbIM duaepam
(c™m. Tarke 6.2.3).

19.1.1.4 Cuctembl NUTaHWUsI OTBETCTBEHHbIX YCTPOWCTB OOJDKHbI ObiTb BbIMOJTHEHDI
Takum obpasom, 4YToObl Nokap B O4HOM rMaBHOW BEPTMKAIIbHON NPOTUBOMOXAPHOW 30HE He
noBpeaun ykasaHHble CUCTEMbl NMUTaHWUsS NoTpebuTenen, pacnonoXeHHbIX B nobon apyrom
rMaBHOW BepTUKaNbHOW MPOTMBOMOXAPHOW 30He. YkasaHHoe TpeboBaHMe cuuTaeTcs
BbINMOSIHEHHLIM, €CNW [MNaBHble W aBapwuiHble duaepbl NUTaHWS 3TUX NOoTpebuTenen,
npoxogsiime depes nobylo Takyld 30HY, MPOMOXKEHbI B BEPTUKANbHOM U FOPM3OHTaNIbHOM
HanpaBneHnax Ha BO3MOXHO BorbLLeM pacCTOSAHUKM Apyr OT Apyra.

19.1.1.5 Cuctema aBpanbHOW CWUrHanu3auunm OOIPKHA  COCTOATb U3 ABYX
CaMOCTOSATENbHbIX rPYrn: AN NacCaXMpoB U SKMNaxa.

[Ona cbopa oakunaxa no TpeBore [OMkHA OblTb YCTaHOBMEHa creuuanbHas
CUrHanusauus, yrnpasrnsemMasi ¢ Xo4oBOro MOCTMKa UNKU NocTa ynpasneHns noXxapoTyLleHUeM.
Ota curHanmsaumsa moxeT ObiTb YacTbio 00WecydoBOM aBpanbHOW  CUrHanmM3auumu,
TpeboBaHWs K KOTOPOW N3MNOXKEHbI B 7.4.

Ha naccaxupckux cygax ¢ aneKTpn4eckon yCTaHOBKOW Manon MOLLHOCTU UMK C YUCTIOM
naccaxupoB MeHee 36 JonyckaeTca UMeTb OOHY rpynrny aBpanbHOM CUrHanu3auuu.

19.1.1.6 CraumoHapHaa cucTemMa curHanmsaumm obHapyXeHMs noxkapa [[OrbkHa
oTBeYaTb cnegylowmm ONONHUTENBHLIM TPEOOBaHUAM:

.1 OblITb B COCTOSIHUM AOUCTAHUMOHHO W MO OTAENbHOCTM ONPeAensaTb KaXabln
aBTOMaTMYEeCKUN U py4yHOWN usBeLLaTtens;

.2 OOWH Ny4y aBTOMaTMYECKUX M PydHbIX U3BeELLaTernen He OOMKEH pacnonaratbcs
©onee 4yem B O4HOW rMaBHOW BEPTUKAIIbHOWN 30HE;

.3 ecnu ycTaHOBMeHHbIE B KaloTax aBToMaTUyeckme usseLlatenu npyu npuBegeHnmn nx
B AENcTBMe NogalT 3BYKOBOW CUrHaM B MOMELLEHUN, B KOTOPOM OHW YCTaHOBMEHbI, TO
OTKITOMEHME 3BYKOBOrO CUrHana ¢ naHenu curHanuaauum He gonyckaeTtcs.

1 Hacrosiwme TpeboBaHMs SBMATCS M3MEHEHUAMU UMW JONONHEHUSIMU K COOTBETCTBYIOLLIMM TpeboBaHuAM,
N3NOXEeHHbIM B pasg. 1 — 18.
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19.1.2 TlwuTaHme OT aBapUMNHbIX UICTOYHUKOB 3JTIEKTPUYECKOWN IHEPTrUN.

19.1.2.1 ABapuiHble UCTOYHWKM Ha MacCCaXMPCKUX Cydax HeorpaHWM4yeHHOro pamnoHa
nnaBaHUSA N OrpaHMYEHHOro panoHa nnaBaHus R1 gomkHbl obecneynBaTtb B TedeHne 36 Y
OOHOBpPEMEHHOE NUTaHue criegyowmnx notpebutenen:

A aBapunHoOe OCBELLEHME:

MecT cbopa 1 nocagku B cnacaTenbHble CpeacTBa, a Takke NpocTpaHcTBa 3a 6opToM B
MecTax crnycka crnacaTenbHbIX cpeacTB cornacHo 2.3.4 n 2.7.7 yactu Il «CnacaTenbHble
cpeacrtea» Mpasun no o6opyaoBaHNIO MOPCKUX CYAOB;

yKkasaTenen BbIXOL4OB Ha LUMOMNOYHY0 nanyby, a Takke MHPOPMAaUNOHHbBIX Tabnunyek y
cnacaTesnbHbIX CPeacCTB;

BbIXOAOB 13 NOMELLEHWI, B KOTOPbIX OAHOBPEMEHHO MOXET HaxoanTbecs 6onbLIoe YNCIO
naccaxupoB, cneyunanbHOro nepcoHarna unm akunaxa;

NPOX0A0B, TPAMOB XUJbIX N CIYXeOHbIX NOMELLEHMI N BbIXOAOB Ha OTKPbITYIO nanyoy, a
TaKke KabuH NaccaXXMpCKnx NUATos;

MaLUMHHbIX MOMELLEHUI N NOMELLEHNI reHepaToOPHbIX arperaTtoB BMeCTe C UX MECTHbIMU
noctamu ynpasneHus;

BCEX MOCTOB yNpaBieHUs, a Takke rnaBHOro 1 aBapumnHOro pacnpeaenureribHbIX LUTOB;

NOMELLIEHNI aBapUNHOIo AN3erb-reHeparopa;

pynesown pybku;

LUTYPMaHCKOM pyoKun n pagmnopyoku;

MECT XpaHEeHWsi aBapUNHOIO UM MOXaPHOIO WHBEHTaPS, CHAPSPKEHUSA MOXapPHbIX W
YCTaHOBKM PYYHbIX NOXapHbIX U3BeLwaTenen;

nomMeLLeHnsa pyrneBoro NpmMBoaa;

MecCT obBCnyXnBaHUA aBapuUMHOINO MOXapPHOrO0 M OCYLUMTENbHOrO HacoCOoB, Hacoca
CMPUWHKIEPHON CUCTEMbI, a Takke MeCT, rae YCTaHOBMEeHbl MyCKOBble YCTPOMCTBA 3TUX
MEXaHN3MOB;

aHrapoB U NOCaf04YHbIX MECT 41151 BEPTONETOB;

NoMeLLLEHUI TMpoKoMnaca;

MEANLUNHCKNX MOMELLEHWIA;

.2 CUrHanbHO-OTAMYMTENBHLIX doHapen, ¢oHapen curHana «CygHO, nMLEeHHoe
BO3MOXHOCTU YNpaBnsaTbCA» M Apyrux doHapen, tpebyembix 4vactbto Il «CurHanbHble
cpeactea» NMpasun no 060pyaoBaHNIO MOPCKUX CYLOB;

.3 pagvo- 1 HaBuraumMoHHOro obopyaoBaHWs B COOTBETCTBMM C TpeboBaHUAMM
vyacten IV «PagnoobopygosaHne» un V «HasuraunmoHHoe obopygosaHue» [lpaBun no
o6opyanoBaHM0 MOPCKUX CyO0B;

4 cpeacTB BHYTPEHHEN CBA3U, ONOBELLEHNS U aBparibHON CUrHanmsauum;

.5  cuctem  curHanusaumm  OBHapyxeHust  noxapa, YCTPOWCTB  ynpaBrieHus
NPOTMBOMNOXapHbIMX OBEPSAMM, @ TaKKe CUrHanm3auum O MOSIOKEHUN MPOTUBOMOXKAPHbBIX
aBepen, ykasaHHblx B 2.2.3.3 yactu VI «[MpoTneBonoxapHas 3awutay;

.6 namn OHEBHOW CUrHanu3auuu, 3BYKOBbIX CUrHasnbHbIX CPEACTB (CBMCTKOB, FOHIOB
n Op.), BbI3bIBHOM PYYHOW CUrHanmM3auuu u ocTanbHbIX BUOOB curHanusauum, Tpebyembix B
aBapUWHbIX YCIOBUSX;

.7 OAHOro M3 NOoXapHbIX HACOCOB, HACOCa aBTOMATUYECKOW CNPUHKNEPHON CUCTEMBI,
Hacoca CUCTeMbl BOAOPACNbINIEHUS C ANEKTPUYECKM NPUBOAOM, yKaszaHHoro B 3.4.7 yactn VI
«lMpoTuBonoxapHas 3awmTar, a Takke anekTpuyeckoro obopyagosaHus, obecneynsatoLLero
paboTy CUCTEM MOXAPOTYLLUEHUSI NMEHOM BbICOKOW KPaTHOCTW, ykasaHHbIXx B 3.7.3 yactu VI
«lMpoTuBonoxapHas 3awmTa;

.8  aBapuMHOro OCYyWMTENbHOro Hacoca u 06opyaoBaHUA ANA AUCTAHLMOHHOMO
ynpaBneHna knanaHamuy ocyLLUMTeNbHON CUCTEMBI,

.9  notpebutenen, nepedncnenHHolx B 7.3.6 n 7.3.8 yactn VI «lpoTnBonoxapHas
3awmTtar», ana cygos knaccos OAT 2 n OAT 3 B cOOTBETCTBMM C Knaccudukaumemn, JaHHOM
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B 7.3.2 vactn VI «[llpotnBonoxapHasi 3awmutay», He3aBMCMMO OT paroHa nnaBaHusd u
BMECTUMOCTM CyaHa;

.10 ppyrux cuctem, pabota koTopbix OyaeT npusHaHa Pernctpom Heobxoaumown ans
obecneyvyeHnsa 6e30MacHOCTU CyAHa U HaXOOSALWMXCA Ha HEM MOAEN.

MoTpebutenu, ykasaHHble B 19.1.2.1.3 — 19.1.2.1.6, MOryT nutatbCs OT COBCTBEHHbIX
aKKyMynAaTOpHbIX GaTapen, pacrnosioXeHHbIX cornacHo 9.2, eMKOCTblo, OOCTAaTOYHOM Ans
NUTaHns 3Tux notpebutenen B TeyeHue 36 u.

Tpebyemoe Bpemsi 36 4 MOXeT ObiTb COKpawleHo 40 12 4 gns Cy4oB OrpaHUYEHHbIX
panoHoB nnaeaHus R2, R2-RSN, R2-RSN(4,5), R3-RSN n R3.

19.1.2.2 ABapuiiHble WCTOYHUKN 3SNEKTPUYECKOM SHEeprMn AOfmkHbl obecneymBaTtb
nUTaHue pyneBoro yCTponucTBa cornacHo 5.5.6.

19.1.2.3 ABapuiiHble WCTOYHUKM INEKTPUYECKOW BHEprmm OO0SKHbl obecneymBaTtb B
TedyeHve 30 MUH NUTaHKWe criegyowmnx noTpedbutenen:

.1 anekTpudeckux nNpuBOAOB BOLOHENPOHULAEMbIX ABEpen C WX yKasaTensamu u
npegynpeanTensHoOn curHanuaaumnen. [lonyckaetcs noovepegHoe 3akpbiBaHNEe BCEX ABEPEN
npu ycnosuu, 4To Bce ABepn byayT 3akpbiTbl Yepes 60 c;

.2 aBapuMHOro npueBoda naccaxupckux nudto. JlMdTel AN  naccaxumpos
JonyckaeTcd NogHUMaTb NooYepenHo;

.3 OONONHUTENBbHOrO OCBELLEHUSA BO BCEX MACCAXKUPCKNX KatoTax, YTOObI MOXHO ObIno
Nerko HanTu BbIxoa 13 KatoT. [JononHUTEeNnbHOE OCBELLEHNE MOXET NUTATbCA OT COOCTBEHHbIX
aKKyMynaTOpHbIX 6aTtapen, yCTaHOBIEHHbIX B CBETUMbHUKAX U NOCTOSAHHO 3apsiXaemblX OT
aBapuUNHOro pacnpenenuTensbHoro LwuTa.

19.1.2.4 Ecnn aBapuHbIM UCTOYHNKOM 3MNEKTPUYECKON 3HEPrum sIBMSIETCA reHepaTop,
OH [OIMKEH:

A1 NpPUBOAUTBLCH B AENCTBUE ABUrateriem BHYTPEeHHEro cropanus (cm. 2.2.5 vyactm IX
«MexaHun3Mbl»);

.2 3anyckaTtbCd aBTOMaTUYECKU NPU UCHE3HOBEHUWN HaMpsiKeHUs B OCHOBHOW CEeTU, a
TaKke aBTOMaTUYECKM BKIIOYATbCA Ha LWWHbI aBapUWHOrO pacrnpefenuTeribHOro LWuTa;
Tpebyemble B 19.1.2.7 noTpebutenn [OMKHbI aBTOMATUYECKM MNonydaTb nuTaHue OT
aBapunHoro reHepartopa. Obuiee Bpems nycka u npuema Harpy3km oT reHepatopa He JOSTKHO
npesbiwaTh 45 c;

.3 pomkeH OblTb NpegyCMOTPEH aBapUNHbBIA NEPEeXoaHbI UCTOYHUK SMEKTPUYECKON
3HEepruun, BKNOYaLWMIACA HEMEONEHHO NPy 06eCToYMBaHUM.

19.1.25 Ecnn aBapuiHblM  WCTOYHMKOM  OfIEKTPUYECKOW  3HEeprum  gaBnsieTca
akKymynaTopHas 6aTapesi, OHa AOSKHa:

.1 pabortatb 6e3 noasapagku NpyM COXpaHeHUM U3MEHEHUI HaNPSPKEHUST Ha 3aXKuMax
B npeagenax 12 % HOMWHaNbHOrO HanpsHXKeHUsa B TEYEHMUE NOSTHOMo nepuoda paspsaky, npu
3TOM W3MEHEHWE HanpshKeHWUs Ha 3aXMMax akKyMynsiTopHow 6artapen, NOOKMHYEHHOW K
3NEKTPOHHOMY MpeobpasoBaTento HanpsbkeHus, onpenenseTca AonyCTUMbIM U3MEHEHUEM
HanpshkeHnsa Ha 3akumax npeobpasoBarens;

.2 aBTOMaTMYeCKM BKMOYaATbCA Ha LWWHbI aBapuMHOro pacrnpefenuTensHoro uTa
Npy NCHE3HOBEHMMN HANPSHKEHWS B MNABHOW CETU U, NO KpanHen mepe, NuTaTb notTpebutennu,
yKasaHHble B 19.1.2.7, B TedeHue BpemMeHu cornacHo 19.1.2.1.

19.1.2.6 B kadecTBe aBapuMHOINO MEPEXOLHOr0 MCTOYHUKA JMEKTPUYECKON 3HEepruwm,
Tpebyemon B 19.1.2.4.3, crniegyeT NpUMEHATb akKyMynsaTOpHYto 6aTapeto, koTopas AoMmKHa
pabotatb 6e3 noasapsakM Npyv COXpaHeHWW U3MEHeHUs Hanpskenus B npegenax 12 %
HOMMHANbHOIrO HanpPsPKeHUs1 B TedeHMe MOMHOro nepuoga paspsagkn. MameHenue
HaNpPsPKEHNA Ha 3aXMMax akKyMynsiTopHow ©OaTtapen, NOOKMIOYEHHOW K JNEeKTPOHHOMY
npeobpa3oBaTternto HanpsXKeHWsi, onpeaensieTca AoNyCTUMbIM U3BMEHEHUEM HanpPshKeHUs Ha
3axnmax npeobpasoBartensd, KOTOpble He [[OMKHbl MpeBbiaTh 3HAYEHWM, YyKasaHHbIX
B2.13.1.
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19.1.2.7 EmkKocTb 6GaTapeun, ABNAWOLWENCS NEPEXOAHBbIM UCTOYHUKOM SMEKTPUYECKON
3Heprun, OormkHa ObiTb AocTaTovHoW Anst obecnedeHnss B TevyeHne 30 MWH NUTaHUSA
cneaylowmx notpebutenen:

A OCBELLEHMS 1 HEODXOONMbIX CUTHANbLHO-OTAMYMTENBHBIX hoHapen cornacHo 19.1.2.1.1
n19.1.2.1.2;

.2 CPEACTB BHYTPEHHEN CBSI3N M OMNOBELLEHMS, HE0OXOAMMbIX B aBapUNHBIX YCIOBUSX;

3 CUCTEMbI aBparibHOW CUrHanuMsaumm, curHanusauum oOHapyXeHus noxapa wu
YCTPOWMCTB YyMpaBfieHNd W CUrHanu3aumm O MOSIOKEHUM MPOTUBOMOXKAPHBIX OBEPEN,
yKkasaHHbIX B 2.2.3.3 yacTtu VI «[MpoTruBonoxapHaa 3alumra;

il namn AHEBHOW CUrHanusalumu, 3BYKOBbIX CUTHarbHbIX CPeacTB (CBUCTKW, FOHMM U
OPp.) N oCcTanbHbIX BUOOB CUrHanmM3aumm, TpedyemMbix B aBapuUNHbIX YCITOBUSIX;

.5 YCTPOWCTB 3aKpbITUA BOOOHENPOHULAEMbIX ABEPEN, CUrHaANU3auumn Ux nosioxKeHus
W npegynpexaeHns nx 3akpbiTus.

3aKpbITMe OBepen MOXeT OCYLLECTBAATLCS NOOYEPEOHO;

.6 CyOoBOM CUCTEMbI OXPaHHOro oOnoBelleHnsa un annapatypbl AUNC, Tpebyembix
yacTtbto IV «PagnoobopygoBaHme» 1 vactbio V «HaBuraunoHHoe obopyaosanue» Mpasun no
000pyaoBaHNIO MOPCKMX CYO0B.

Motpebutenn, nepeuncneHHole B 19.1.2.7.2 — 19.1.2.7.6, MOryt nurtatbcs OT
COOCTBEHHbIX aKKyMynaTopHbIX 6artapen, obecnevMBalolWMX WX MUTAHWE B Te4veHue
TpebyeMoro BpeMeHM.

19.1.3 HwuskopacnonoxeHHoe oCcBeLieHue C ANeKTPUYeCKUM nutaHmem (cm. 8.5.5
yactu lll «YcTponcTBa, o6opyaoBaHue n cHabXXeHue).

19.1.3.1 Cuctema HU3KOPACMOJIOXXEHHOrO OCBELLEHMSI AOMMKHA ObiTb MOAKMOYEHa K
LWMHAM aBapUMHOIO pacnpegenTeNnbLHOro LWuta M nonyyaTb MNUTaHMe OT OCHOBHOMO
WMCTOYHMKA 3MIEKTPUYECKON 3HEPIMN B HOPMaASbHbIX YCIIOBUSX U OT aBapuUMHOrO MCTOYHMKA
3NEKTPUYECKON 3HEepPruun, Koraa oH paboTaer.

Cuctema HU3KOPACMONOXEHHOr0 OCBELeHUs AO0IMKHAa HaxoauTbCA B OEUCTBUM
MOCTOSIHHO.

19.1.3.2 EcnM aBapurHbIM  UCTOYHMKOM  JIIEKTPUYECKOW  SHEprum  aBnsieTcs
akKymynaTopHasa 6atapes, TO ee eMKOCTb AOMKHA BbITb 4OCTAaTOYHON NS MUTAHUSA CUCTEMbI
HM3KOPAaCMNOSI0XXEHHOIO OCBELLEHNS B TEHYEHNE HE MeHee 60 MUH.

19.1.3.3 [ononHuTtenbHoe aBapuiHoe ocselleHne, Tpebyemoe 19.3.3, moxeT ObiTb
4acTblo CUCTEMbI HU3KOPACMOMNOXEHHOMO OCBELLEHUS U NOSTHOCTBIO NPEACTaBNATbL TAKOBYHO
npv yCrnoBsuu, 4YTO Takas cuctema otsevaet TpebosaHnam 19.1.3.

19.1.3.4 HwuskopacnornoXxeHHOEe OCBELWEHNE C INEKTPUYECKUM MNUTAHMEM OOSMKHO
obecneumBaTb criegylolmne MMHMManbHbIE YPOBHU SPKOCTMU:

A ANS CBETALLENCA NOBEPXHOCTU MMOCKOCTHONO MCTOYHMKA — 10 Ka/M?, Mpu 3TOM
nonioca ceeTa A0SMKkHa ObiTb LUMPUHOW HE MeHee 15 MM;

.2 OIS TO4EeYHOro UCTOMHUKA — 35 MK B HanpaeneHuu noaxoaa n ob63opa Habnogarens,
npu STOM: HanpasneHne ob63opa AN WUCTOYHMKOB, PAacroOfioXXEHHbIX Ha [OPM3OHTarbHOM
MAocKOCTK, T. €. Ha nanybe, AOMKHO ObITb B Mpedenax koHyca ¢ yrnom 60°, ocb KOTOporo
HaKIMOHEHa K NIIOCKOCTM MOHTaXa UCTouHuKa Ha yron 30° (cm. puc. 19.1.3.4.2-1);

HanpasneHne ob3opa ANt UICTOMHUKOB, PAaCMNONIOXKEHHbLIX HA BEPTUKanNbHOW MIOCKOCTH,
T. €. Ha nepebopkax (HanpuMmep, ONs MapKUPOBKN pyyek ABepen), OOMKHO BbITh B npegenax
KOHyca c yrnom 60°, oCb KOTOPOro nepneHauKynsapHa K NAOCKOCTU MOHTaXa WMCTOYHUKA
(cm. puc. 19.1.3.4.2-2);

paccToaHne Mexay UCTOYHUKaMKU SOMKHO 6biTh He 6onee 300 mm.
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Hanpaenenue ob3opa

N

30°

Topusonmanbas naockochis MOHINGNCA Hemounuk ceema

Puc. 19.1.3.4.2-1

Hemounuk ceema

Bepmuraibnas
NACCKOCTIL
MoHmamca

Hanpagnenue

ahzopa Ll

Puc. 19.1.3.4.2-2

19.1.3.5 Tutanue cuctembl HPO gomkHO GbITb YyCTPOEHO Tak, 4Tobbl OTKa3 nboro
WUCTOYHUKA CBeTa U MoXap B OO4HOM NPOTUBOMOXAPHOW 30HE WM Ha OAHOW nanybe He
NPUBOAUI K BbIXOAY N3 CTPOS OCBELLEHUA U MAaPKUPOBKN y4aCTKOB MyTWN 9BakyaLmu B Apyron
NPOTMBOMNOXapHOW 30He unu nanybe.

19.1.3.6 OTkas unu nospexaeHue, KpomMe KOPOTKOro 3amblikaHusd, noboro MCTovHMKa
cBeTa He [OMKHblI NPMBOAUTL K NoTepe BMAUMOro odepTaHus NyTen 3Bakyauum Ha yvacTke
anvHown donee 1 M.

19.1.3.7 CTteneHb 3awwmThbl anekTpoobopyaoBaHms (MCTOYHUKOB CBETA) AOIMKHA ObITh HE
HUMxe, Yem IP55.

19.1.4 [JononHuTtenbHble TPe6OBaHMUA K NAaCCaXXMPCKUM CyaaM, MMEIOLLUM LIEHTP
6e3onacHocTu.

19.1.4.1 BHyTpPEHHSAs CBA3b AOMMKHA oTBeYaTb TpeboBaHuam 2.2.8.3 n 2.2.8.5 yactn VI
«lMpoTnBonoxapHas 3awuTar.

19.1.4.2 AspanbHas curHanusaumsi 4omkHa otBeyaTb TpeboBaHuam 2.2.8.6.4 yactu VI
«lMpoTuBonoxapHas sawmTa.

19.1.4.3 CurHanusaums 3akpbITUss BOGOHENPOHULAEMbIX N MPOTUBONOXAPHbLIX ABEPEN
AOJIKHa oTBevaTb TpeboBaHmaMm 2.2.8.6.3 yacTtu VI «[poTuBonoxapHas 3awimrar.

19.1.4.4 CurHanusauusa NocTynreHusa BOAbl AOMMKHA oTBeYaTb TpeboBaHuam 2.2.8.6.8
Yyactn VI «[poTrBonoxapHasa 3awmuTa.

19.1.4.5 CurHanusaums 3akpbiTus OBEpPEen Ha NaCCaXMPCKMX HaKaTHbIX cydax OOrkKHa
oTBevaTb TpeboBaHusAm 2.2.8.6.7 yactn VI «[1poTMBonoxapHas 3awmTay.
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19.1.5 [dononHutenbHble TPeOOBaHUA K NACCAKXUPCKUM CyaaMm, UMEeIOLMUM AJUHY,
onpeaeneHHyro cornacHo 1.2.1 NpaBun o rpy3oBoM Mapke MOPCKUX cyaoB, 120 m n 6onee
WM UMeroLWKUM TpU 1 6onee rnaBHble BepTUKanbHbIe 30HbI.

19.1.5.1 PyneBble nNpuBOAbl W ynpaBrieHWEe pPyreBbiX YCTPOWUCTB AOSPKHbI OTBeYaTb
TpeboBaHuam 2.2.6.7.2 n 2.2.6.8 yactun VI «[MpoTuBonoxapHas 3awwmutay.

19.1.5.2 OcselleHne 30H 6e3o0MacHOCTM OOMKHO OTBeYaTb TpeboBaHusM 2.2.6.13.7
yactn VI «[poTnBonoxapHas 3awmuTa.

19.1.5.3 OcselleHne KOpMAOPOB, TpamnoB M BbIXOO4OB, obecneumBalOMX OOCTYN K
mMecTam cbopa 1 nocagky B KONMMEKTUBHbIE cnacaTeNbHble CPeACTBa, a Takke mecT cbopa n
nocagku, AOMKHO oTBeYaTb TpeboBaHuaM 2.2.7.4.2 yactu VI «[poTnBonoxapHas 3awmTay.

19.1.5.4 BHYTpPEHHSS CBA3b AOIMKHA OOMONTHUTENBHO OTBEYaTb TpeboBaHuam 2.2.6.7.6,
2.2.6.8n2.2.7.4.4 yactn VI «[MpoTuBonoxapHas 3awiuta.

19.1.5.5 CwurHanusauma nNocTynneHna BOAbl AOMKHA oTBeYaTb TpeboBaHuam 2.2.6.7.7
n 2.2.6.8 yactu VI «[potnBonoxapHasa 3awimra.
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19.2 HE®GTEHAJIUBHbLIE W HE®@TECBOPHBIE CYAA

19.2.1 O6wme TpeboBaHUS.

TpeboBaHuA HacTOALWEN rMaBbl PACNPOCTPaHAITCA Ha 3nNeKkTpuyeckoe obopyaoBaHune
HedbTeHaNMBHbIX U HedhbTeCOOPHbIX CyA0B 4SS NepeBO3kM HEPTENPOLYKTOB C TEMMNEpaTypon
BCnblwKkM 60 °C 1 HWxe M Ond nepeBo3kn HedTEenpoAyKTOB C TEMMNepaTypon BCMbILIKK
Bbilwe 60 °C, anga koTopbix TpebyeTca nogorpeB 4O TeMnepaTypbl, MeHee YeM Ha 15 °C Huxke
TemnepaTtypbl BCMbILLKWN.

Ha anektpunyeckoe obopynoBaHue HedTeHanueHbix cygoB (>60 °C) n HedpTecOOpHbIX
cynoB (>60 °C) pacnpocTpaHsitotca TpeboBaHnua 19.2.3.2.3.2, 19.25 un 19.2.6.2 (cm.
Takke 9.6.5 yactu VIII «Cuctemsl 1 Tpyb6onpoBoabI»).

TpeboBaHuA HacTosiLLen rnaBbl ONpeaensoT rpaHuLbl OMacHbIX 30H, pacnpegeneHuve
CYAOBbIX NMOMELLEHMI U NPOCTPaHCTB NO 30HAM, YCTAHOBKY 3MeKTpu4eckoro obopyaoBaHus
BO B3pbIBOOMACHbIX MOMELLEHUSX W MNPOCTPaHCTBax B COOTBETCTBUM CO CTaHOapTOM
M3K 60092-502 «3nekTpuyeckne YCTaHOBKM Ha cygax — TaHkepbl — CneumnanbHble
CBOWCTBa».

19.2.2 PacnpegeneHue anekTpu4eckon 3Hepruu.

19.2.2.1 [na pacnpefeneHnsa afeKkTPUY4ECKONn 3HEePrMm MOryT MPUMEHSATBCHA TOSbKO
crneayowme CUCTEMBI:

.1 AByxnpoBogHasi N3onMpoBaHHasa asisi NOCTOSAHHOMO TOKa;

.2 [ABYXNpoOBOOHas U30nMpoBaHHasa Anst oAHOasHoOro nepeMeHHOro Toka;

.3 TpexnpoBoAHas U30nMpoBaHHasa Ans TpexdasHoro NnepeMeHHOro Toka (Takke ans
HanpshkeHus Boiwe 1000 B, Ho He Bbiwe 11000 B nepemeHHoro Toka);

4 TpexnpoBOAHasa C 3a3eMSIEHHON HYNEeBOW TOYKOM Yepes3 BbICOKOOMHbIA pPe3nCTop
ana HanpsbkeHus soiwe 1000 B, HO He Bbiwe 11000 B nepeMeHHOro Toka npu ycnosuu, 4To
nobon BO3MOXHbIN TOK He OydeT npoxoauTb HENnocpeacTBEHHO 4epe3d nwboe u3
B3pbIBOOMNACHbLIX MOMELLEHNA N NPOCTPAHCTB.

19.2.3 B3pbiBOONacHbIe 30HbI, MOMELLEeHUA U NPOCTPaHCTBaA.

19.2.3.1 Knaccudumkaumns B3pbiBOONACHbIX 30H.

BapbiBOONAaCHbIE 30HbI MOAPA3AENATCS Ha:

30HYy 0 — 30HY, B KOTOPOW NMOCTOSIHHO UMK B TeYEHME ONUTENbHOro nepuoda BpeEMEHU
NpUCyTCTBYET B3PbIBOONACHAst CMECb BO34yXa M rasa;

30HY 1 — 30Hy, B KOTOPOM MPX HOPMarbHbIX YCNOBUAX paboTbl BO3MOXHO NPUCYTCTBUE
B3pbIBOONACHOM CMECU BO34yXa U rasa;

30HY 2 — 30HY, B KOTOPOM MarnoBepoATHO NOsIBIIeHMEe B3PbIBOOMACHON CMecu Bo3ayxa v
rasa, a B cCriyyae nNosiBfieHUs 3Ta CMeCb NPUCYTCTBYET B TeYEeHUEe HEenpOAOIHKUTENbHOro
nepuoaa BpeMeHM.

19.2.3.2 PacnpefgeneHue B3pbIBOOMNACHbLIX NOMELLEHUI U NPOCTPAHCTB MO 30HaM.

19.2.3.2.1 3oHa 0 BkntoyaeT B cebs:

.1 BHyTpeHHMe NpOCTpaHCTBA FPy30BbIX OTCEKOB N TAHKOB, rPY30BbIX TPYOONPOBO4OB
N cucTeM nepekayvku cobpaHHom HedpTu;

.2 OTKpbITble MPOCTPAHCTBA, MPOCTMpPaloOLMecss Ha BbICOTY A0 1 M OT MOKPbITOWN
HepTbi0 MOBEPXHOCTM BOAbI (AN CyaoB, paboTalowmx B HEPTAHOM NATHE).

19.2.3.2.2 3oHa 1 Bkno4aeT B cebs:

.1 kodbdepaambl U TaHKM M30NUPOBaHHOrO Hannacrta, nNpUMbIKaOLWME K rpy30BbIM
TaHKaMm, a Takke OopnuK, ecnm OH 0BCNy>XMBaeTCcsi CUCTEMOW, CBSA3AHHOW C GannacTHbIMU
TaHkaMu, pacrnosioKEHHbIMU B rPY30BON 30HE;

.2 3aKpblTble NN NOMy3aKpbITble MPOCTPAHCTBA, CoOAepXKaLLmMe rpy30Bble HaCOChl UMK
rpy3oBble Tpyb6onpoBoabl (eCnv nocrnegHne He BbIMOMHEHbI MOSTHOCTbIO CBApPHbIMNY);

.3 3aKpbiTble M MOny3akpbiTble MPOCTPaHCTBa Hag nanybon rpy3oBblX OTCEKOB W
TaHKOB, UMeloLLME NepebopKu BbILLE UK Ha YPOBHE NepebopoK rpy30BbLIX OTCEKOB U TAHKOB;
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4 3aKpbITble W NOMy3akpbiTble MOMELLEHWS, Haxoaswmecs HenocpeacTBEHHO Haf
HaCOCHbIMU MOMELLEHUAMMK, a TaKkke Ha[ BepTuKanbHbIMU Koddhepaamamu, CMeXHbIMU C
rPy30BbIMW OTCEKAMM U TaHKaMK, ECININ OHW HE OTAENEHbI ra30HENPOHMLAemMon nanybon n He
UMeT NPUHYANTENBbHOW BEHTUNSALNN;

.5 npocTpaHcTBa M nomMeLlleHusi, UHble YeM Koddpepaambl, CMEXHbIE C FPy30BbIMU
OTCEeKaMn N TaHKaMM 1 pacrnosioKeHHbIE HUXE BepXa rpy30BbIX OTCEKOB U TaHKOB;

.6 npocTpaHcTBa M NoMy3akpbITble MOMELLEeHN Ha OTKpbITON nanybe B paguyce 3 M
OT Nto6bIX BbIXOAHbBIX HE BEHTUNSALMOHHBIX OTBEPCTUIA, FOPSIOBUH U NIOKOB rPY30BbIX LIUCTEPH,
HaCOCHbIX OTAeneHnn n koddepaamoB, CMEXHbIX C rPy30BbIMU TaHKamMu, OT rPYy30BbIX
KnanaHoB, cpnaHueB rpy3oBoro TpybonpoBoaa, a Takke NpocTpaHCTBa Ha OTKpbITOM nanybe
B paguyce 3 M OT AblxaTerbHbIX KNanaHoB ra3ooTBOAHON CUCTEMbI U BbIXOOHbIX OTBEPCTUI
BEHTUNAUUN MOMELLEHUA TPY30BbIX HACOCOB, PacCMONOXeHHbIX B cooTBeTcTBUM C 9.7.4
n 12.4.6 yactn VIII «Cuctemol n TpybonpoBoabi»;

.7 NpOCTpaHCTBa M MOry3aKkpbiTble NOMELLEHUS Ha OTKpbITON nanybe B6nun3n nobbix
rasooTBOAHbIX TPYyOD, pacnonoxeHHbix B cooTtBetcTBUM ¢ 9.7.11 vactu VIII «Cuctembl un
TpybonpoBoAbl», CHAGXEHHbIX BbICOKOCKOPOCTHLIMM YCTPOMCTBaMK, obecneynBaroLumm
BbIMyCK OonblUMX 00BHEMOB ra3oBO3AYLIHOM CMECUM CO CKOPOCTbHO He MeHee 30 m/c npwm
norpyske, GannactupoBke W Bblgadye rpysa, B npegenax BepTUKanbHOro UunuHApa
HeorpaHW4YeHHOM BbICOTbl U pPaguycomMm 6 M OT ra3oBbINYCKHOMO YCTPOWCTBA, a Takke B
npegenax nonycdgepbl pagnycom 6 M HUXe BbINMYCKHOIO YCTPONCTBA;

.8 nNpocTpaHCTBa WNU MOMy3akpbITble MNOMELLEHMS Ha OTKpbITOM nanybe B
npegenax 1,5 M OT BXOAOB B rPy30BOE HACOCHOE OTAENEeHne, roroBOK MNPUTOYHOM
BEHTUNAUUN FPY30BOrO HACOCHOrO OTAENEHUS U OT WHbIX FOPMIOBUH U JIHOKOB, BeAyLIUX B
Kodbdhepaambl 1 Npovne NOMELLEHNS 30HbI 1;

.9 npocTpaHcTBa Ha OTKpbiTOM nanybe B npegenax pasnMBOOrPaHUYNBAIOLLNX
KOMWHICOB 1 NOAAOHOB N0 KnanaHamu rpy3oBbIX TPyOONPOBOAOB, a Takke B paguyce 3 M oT
rpaHnL yka3aHHbIX NPOCTPAHCTB A0 BbICOThI 2,4 M Hag nanybon;

.10 npocTpaHcTBa Ha OTKpbITOM nanybe Haa rpy30BbIMW OTCEKAMU U TaHKaMU NO BCEWN
LUMPUHE CydHa U Ha 3 M B HOC M B KOPMY OT MX KpanHUX nepebopok A0 BbICOTbl 2,4 M Hag
nanybon, a Takke 3aKpbITble U NOMy3aKpbITble MOMELLEHNS B 3TOM NpoCTpaHcTee. [1ns cyaos,
paboTarowmnx B HEPTAHOM NATHE, 3TO MPOCTPAHCTBO PaCLUMPSAETCS Ha BCIO ANUHY CYAHa;

.11 nomelleHna Ons XpaHeHWs rpy3oBbIX LWaHroB M obopyaoBaHua ans cbopa
pasnuTton HedpTn (HedbTeCOopHUKN);

.12 3aKpbiTble M MNOMy3akpbITble MOMELEHUS, UMELMe HEenocpeaCTBEHHbIN BbIXOS
Unu gpyrue oTBepCTUS B OOHO U3 BbllLeYyKa3aHHbIX NPOCTPAHCTB UMW NOMELLEHUN;

.13 nomelweHna n npocTpaHCcTBa Hag koddpepoamamu, CMEXHbIMU C TPy30BbIMU
OoTCEKaMn NN TaHKaMn 1 He OTAENEHHbIMU Maco- N ra3oHeNPoHULaeMbIMn nepebopkamm n
nanybamu, He nmetoL e COOTBETCTBEHHOW BEHTUMSALMM U UMEIKOLLME BXOL C HaxXOAsLencs
BblLle nanyobl.

19.2.3.2.3 30Ha 2 BkntovaeT B cebs:

.1 npocTpaHCcTBa, pacnofnoXeHHbIe Bbille 30Hbl 1 Ha BCHO AMNVHY U LUMPUHY CyAHa Ao
BbICOTbl 6 M Hazg camMoW BbICOKOW rpy30BOM BaTepnuHuen (Oons cyaos, paboTalowmx B
HehTAHOM NATHE);

.2 BHYTPEHHME NPOCTPaHCTBa rPYy30BbIX OTCEKOB W TaHKOB, OTCTOWHbIX TaHKOB,
rpy30BbIX TPy6ONpOBOOOB, CUCTEM NEpeKaykn cobpaHHbIX HePTENPOAYKTOB C TEMMEpaTypomn
BchbIWKKN >60 °C 1 X cucTteM BEHTUNALNUY;

.3 MpoCTpaHCTBa WM MNOMy3aKpbiTble MOMELLEHNS Ha OTKpbITOM nanyobe,
pacrnonoxeHHole B npegenax 4 M OT uunuHapa u cdepbl paguycoMm 6 M, yKasaHHbIX
B 19.2.3.2.2.7;

.4 npOCTpaHCTBa UM NOMELLEHWS, pacnonoXeHHbIe B Npeaenax 2 M OT NPOCTPAHCTB,
yKasaHHbIX B 19.2.3.2.2.6.
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19.2.3.2.4 lNomeLleHnsa 1 NpoCcTpaHCTBa, He oTHocsALMecs K 3oHam 0, 1 n 2, cuntatoTcs
6e3onacHbIMK.

19.2.3.3 3akpbITble NOMELLEHUs, UMeloLLMEe HEeNOCPEeACTBEHHbIN BbIXO4 WUnu apyrue
OTKPbITUS B npegernbl NPOCTPAHCTB, YKasaHHbix B 19.2.3.2.2.10, He cuyuTarTcA
B3PbIBOOMACHbIMX MpPU  YCIOBMK, YTO NPedyCMOTPEHbl COOTBETCTBYHOLUME [OBOMHbIE
caMoO3aKkpblBaloLLMECs] ra3oHenpoHvLuaemMble ABepu, obpasylolime BO3AYLUHYK 3aBecy, a
TaKke AOoNoNHUTENbHasa NPUHyauTENbHasa BAyBHaA BEHTUNAUMS ¢ 3abopom BO3ayxa U3 MecT,
pacnonoXeHHbIX BHE B3PbIBOOMACHbLIX MPOCTPAHCTB.

19.2.3.4 [Onsa cygos, paboTalowmx B HEPTAHOM MSATHE, BXOAbl, BEHTUNSALMOHHbIE
OTBEPCTMSA (BXOOHbIE U BbIXOAHbLIE) U ApYyrne oTBepCTMS B 6e30MnacHbIX MOMELLEHNNAX, TaKNX
Kak Xunble nomelleHus, cnyxebHble M MalWHHblIE MOMELLEHUs, NOCTbl ynpaBrneHus W
pynesasi pybka, KOTOpble HE WMEKT ra3oHEenPOHULAEMbIX 3aKpbITUA, LOMKHbI OblTb
pacnonoXeHbl He HMKe 6 M OT CamMOW BbICOKOW rpPy30BON BaTepnuMHUM 1 B Nobom cnydae
OOJMKHbI BbITb pacnonoXeHbl BHE NpeaerioB B3PbIBOONACHbLIX 30H.

Bxoabl B 6e3onacHble MOMELLEHNS, PACMOSIOKEHHbIE HMWKE 6 M OT CaMOW BbICOKOM
BaTEpPNIMHUMN UNN B nNpegenax onacHbiX 30H, OOIMKHblI ObiTb 060pyAOBaHbl BO34YLUHBIMU
wno3amn. OTBEPCTMA B 3TUX MOMELLEHUAX, PACMONOXEHHbIE HWXKe 6 M OT BaTepsiMHUW,
OOJIMKHbI MIMETb ra3oHenpoHMLaeMble 3aKpbITUS Ha Nepuog onepaummn B HeOTAHOM NATHE.

19.2.4  JnekTtpuyeckoe obGopyaoBaHME BO B3pPbIBOOMNACHbLIX MOMELUEHUAX U
npocTpaHCcTBax.

19.2.4.1 B noMeLLeHUAX U NPOCTpaHCTBax, OTHOCALWMXCA K 30He 0, gonyckaeTcs
yCTaHOBKa cnegyloLmnx BUAOB 3feKTpu4eckoro obopyaoBaHus:

.1 nckpobesonacHoro ncnosHeHust kateropum (ia);

.2 NPOCTbIX 3MNEKTPUYECKUX annapaTtoB M KOMMOHEHTOB, TakMX Kak Tepmonapbl,
OoTO3NEMEHTbI, TEH30A4ATUMKKN, COEAMHUTENbHbIE KOPOOKW, BbIKIHOYATENM, SABMSIOLMXCA
HEOTbEMITIEMON 4acTblo UckpobesonacHon uenu kateropum (ia) M He CMNOCOOHbIX K
HaKOMMEHNI0 WNU  TEHEPUPOBAHUIO  JNEKTPUYECKOW 3JHEprmm Ans  BOCMNNaMeHEHUs
B3PbIBOOMACHOW CMecu Aaxe B Criydyae BO3HUMKHOBEHMS B uckpobesonacHon uenu obpbiBa,
KOPOTKOrO 3aMblKaHUS U 3aMblKaHUS Ha 3eMITHO0.

19.2.4.2 B noMeLLeHnaX K NPOCTPaHCTBax, OTHOCALWIMUXCA K 30He 1, gonyckaeTcs
yCTaHOBKa CnegyroLmnx BUAOB Af1eKTpU4eckoro obopyaoBaHus:

.1 npeaHasHa4eHHoOro ans pabotbl B 30He O;

.2 nckpobesonacHoro ucnosiHeHus kateropum (ib);

.3 MpPOCTbIX 3MEKTPUYECKMX annapaTtoB W KOMMOHEHTOB, TaKMX Kak Tepmonapbl,
OTO3NEMEHTbI, TEH304ATYMKKN, COEAMHUTENbHbIE KOPOOKW, BbLIKIHOYATENM, SABMSIOLMXCA
HEOTBEMITIEMON 4acTblo UcKpobesonacHonm uenu kaTeropum (ib) M He CrNocoBHbIX K
HaKOMMEHNI0 UMW  TEHEPUPOBAHUIO  JNEKTPUYECKOW 3JHEprMm Ans  BOCMNNaMEHEHMUS
B3PbIBOOMACHOW CMECU Npn HOpMarsbHbIX YCroBusAX paboThbl;

.4 c B3pbIBOHENPOHULAeMon obonoukon Tuna (d);

.5 ¢ obonoykon nop wm3bbLITOYHbIM faBneHvem Tuna (p). Mpu atom Tpebyetca
aBTOMaTMyeckoe OTKIOYEeHUEe YCTPOMCTBa MpU NageHMM OaBNEHUs HWKE YCTaHOBMEHHOM
BENWNYUHBI;

.6 MOBbLIWEHHOW HAOEeXHOCTUM npoTuB B3pbiBa Tuna (e). [lpu atom gns
anekTpoaBuraTenen HanpskeHmem 3 kB n 6onee TpebyeTtca gononHMTeNbHas 3awmTa B BUAe
NpoAyBKM BO34yXOM rMepen MNyckOM AN YMEHbLUEHWUS pucka BO3HUKHOBEHWS WCKPbl B
BO34YLLUHOM 3a30pE;

.7 CrepmeTusaumen KomnayHaom (m);

.8 crnevumnansbHOro BMaa B3pbIBO3aLUMUThI (S);

.9 BubpartopoB 9x0NOTOB M uXx kKabenewn cornacHo TpeboBaHuAM 4Yactn V
«HaBuraumnoHHoe o6GopyaosaHue» [lpaBun no o6opyooBaHUIO MOPCKUX CydoB, Kabenen
CUCTEM KaTOAHOW 3alUMTbl C HANOXEHHbIM TOKOM, MPOSIOXKEHHbIX B KOPPO3MOHHO-CTOMKMX
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cTanbHbIX Tpybax c rasoHenpoHNLaeMbiMy COeANHEHNAMIN BMAOTb 4O BEPXHEN nanydbl U He
nNpyMbIKaloLLMX K nepebopke rpy3oBbIX TAHKOB (CM. Takke 16.8.4.2);

.10 TpaH3uUTHLIX Kabenen.

19.2.4.3 OnekTpogBuratenu Ansi NpuBoga YCTPOWCTB, PACMOSIOKEHHbIX B HACOCHbIX
noMeLLeHnAX, AOMKHbl YCTaHaBNUBATLCA B CMEXHbIX B3pbIBOHE30MacHbIX NOMELLEHUSX (CM.
Takke 4.2.5 yactn VIl «MexaHundeckne yCTaHOBKM»). JnekTpoasuratenu AOmMkHbl ObiTb
CHabXeHbl yCTpoONCTBaMy ANCTAHUMOHHOMO OTKITFOYEHMS, HAXOAALWMMUCS BHE MOMELLEeHN, B
KOTOpbIX YCTaHOBMNEHbI ABWratenu, 1 Bbiwe nanybbl TaHkoB (cMm. Tawke 9.4.4 yactm VI
«Cuctembl 1 TpybonpoBoabI»).

19.2.4.4 OcBellleHNe B HACOCHbIX MOMELLEHMSIX AOIMKHO ObITb COMOKMPOBAHO C
BEHTUNAUMEN ITUX MNOMELLEHMN TakMMm o6pa3oM, 4YTOObl BKMOYEHWE OcCBeLleHUs ObIno
BO3MOXHO TOMbKO Npu paboTatowiern BeHTuUnAumn. Npyn 9TOM HEUCNPaBHOCTb B CUCTEME
BEHTUNAUUN HEe JO0IDKHA NPUBOAUTL K OTKMIOYEHMIO OCBelleHud. ABapuiHOe ocBeLleHue,
€CNnn OHO YCTaHOBIEHO, AOMKHO OblTb HE3aBMCMMbIM OT BEHTUMALMN.

19.2.4.5 B noOMELLEHUAX W NPOCTPaHCTBAX, OTHOCSALMXCS K 30He 2, AonyckaeTcs
yCTaHOBKa CneayloLmnx BUAOB 3f1EKTpUYECcKoro obopyaoBaHus:

.1 npeaHasHa4eHHoOro ans paboTbl B 30He 1;

.2 cneuunanbHOW KOHCTPYKLUMK BUAa 3aWwmThl TUNa (n);

.3 He co3jatwollero Ayrm unm UCKpbl, Harpetble MOBEPXHOCTM KOTOPOro npwu
HopmanbHon paboTe He CNOCOGHbI BOCNITAaMEHUTb B3PbIBOOMACHY CMECh.

19.2.5 NMepeHoCHOe aneKkTpoobopyaoBaHue, NpUMeHsAeMoe B npouecce cbopa
pasnuton HedTN.

19.2.5.1 TlepeHocHoe HedTecOOpHOE W nepekavmBaioliee 000pyAOBaHWE [OIMKHO
ObITb B3pbIBO3ALLULLEHHOIO NUCMOSNHEHMS.

19.2.5.2 PacnpegenutenbHble LWKUTbI WX PO3ETKN  3MEKTPUYECKOro  NUTaHUS
nepeHocHoro nanybHoro HedTecOOPHOrO WM nepekayMBaroLero anekTpoobopynoBaHUS
OOJMKHbI OblTb CTALMOHAPHO YCTAHOBMEHbLI TakMM 0Bpa3oM, 4Tobbl nogkntovaeMbln kKabenb
He MpoxXoauMn 4Yepe3 KOMUHICbI [OBeper Wnu gpyrme 3akpbiBaeMble OTBEepCTUs,
orpaHMymnBaloLLmMe B3pbIBOOMNACHbIE MOMELLEHNSA N MPOCTPaHCTBa.

KoHCTpyKUuMs  Takmx  pacnpedenuTenbHbliX  YCTPOWUCTB UMW PO3ETOK  AOSMKHA
npegycMaTpuBatb 6rOKNPOBKY, NCKIMIOYaIoLLLYHO NoaKmMoYeHne NepeHOCHOro
aneKkTpoobopyaoBaHWS NMoL HanpsXKeHWEM, a TakKe 3almnTy OT TOKOB KOPOTKOro 3aMblKaHUS
W neperpyskun B Kaxxgon ase.

19.2.5.3 KoHCTpyKUMS MOBKNX kabenen ans NOOKMOYEHNS nepeHOoCHOro
anekTpoobopyaoBaHud, MPUMeHAeMoro anga cbopa pasnuTon HedpTu, JormkHa npegycMmaTpmBaTh
MeTannmMyeckyto onneTky (3KpaH), NoBepX KOTOPOM AOMKHa ObiTb HEMpoHULAaeMas Hapy>xkHas
06onoyka 13 yCTOM4MBOro K HedhT! MaTepuana.

19.2.6 Mpoknaaka kabenen.

19.2.6.1 T[lpoknagka kabenen Ha nanybax HedTeHanMBHbIX U HePTECOOPHbIX CyoOB
OOIDKHA OCYLLECTBNATBCA MO MNEPEXOOHbIM MOCTMKAM B COOTBETCTBYIOLMX KaHanax
(kenobax). OgmHo4Hble kabenu gonyckaeTcsa npoknagpiBaTh B Tpybax. Korga nepexogHble
MOCTUKN HaXOASATCS BHYTPY 30HbI 1, MpoKnagka AomkHa OCYLLEeCTBATLCS TONbKO kKabenamu,
oTBevarwmmm TpeboBaHuam 2.9.11.

19.2.6.2 Tlpwn npoknagke kabenew B KaHanax (kenobax) AOMKHbI BbINOMHATLCA
cnepywowme TpeboBaHus:

A kabenu B kaHanax (kenobax) [OSMKHbl yKnagbliBaTbCs CBOOOAHO psdamMu Ha
PaCOHHBLIX MPOTEKTOpPaxX M3 HeMeTarIMYeckux MaTepuanos; MNpyu 3TOM [OfKHa ObiTb
NCKMoYeHa BO3MOXHOCTb BOKOBOro cmeLLeHns psaa (kabens). [lonyckaioTcs Takke cnocobbl
3akpenneHHon GecTpybHon npoknagku kabenen (B kabenbHbIX nogseckax, nof ckobamw),
KOHCTPYKTUBHbIE pELLEHUS KOTOPbIX JOMKHbI ObITb 0400peHbl Pernctpom; npu aTom yknaaka
kabenew npu 3akpenneHHoW Npoknaake AosmkHa ObiTb BbINONIHEHA He 6onee Yem B ABa paaa;
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.2  kabenu He JOIMKHbI KacaTbCs MEeTarNIMYECKNX KOHCTPYKLUMIA kKaHana (>kenoba);

.3 kabenu He AOMKHbI NoABEpPraTbCs MOCTOSAHHBIM U MEPEMEHHBIM HaTSXKEHUAM Noj
Bo3gencTesMeM pfedopMaumm cygHa WM OOMKHbI  3almwiatbCsd OT BO3OEUCTBMS  3TUX
aedopmaumii, ocobeHHO B MecTax pasbemMa WU CKOSb3SALWMUX COeQMHEHMI MOCTMKA WIn
NoLaaKkn ¢ HagcTpokamu. B mectax pasbema unm ckonb3sero coeguHeHnss MocTuKa nnm
NNOLaAKN AOSMKHbI BbITb NPeayCMOTPEHbl KOMMNEHCAUNOHHbIE NeTnu. BHyTpeHHW paguyc
KOMMEHCaUMOHHOM NeTNN JOMKEH OblTb HE MeHee 10 aAnameTpoB HanbonbLLero No guameTpy
kabens;

4 kabenu 0OmKHbI ObiTb 3aLUMLLEHbl OT NPSAMOro BO3AENCTBMSA CONTHEYHON pagmaumu,
BOJHbI, NEPEBO3MMbIX HE(PTENPOAYKTOB, a TaKkKe OT MEXaHUYECKNX NOBPEXAEHUN;

.5 paccTosiHMA OT kabernen 4o NCTOYHMKOB Ternna AOSMKHbI oTBeYaTh TpeboaHusm 16.8.4.1;

.6 Tpaccbl kabenewn, pacnonoXeHHble Ha NepexodHon nnowagke unum B Tpybax B
npegenax NPocTpaHCTBa, Haxo4saLWerocs BHYTPU 30HbI 1, a Takke KOMMEHCAUWOHHbIE NeTnu
He OOIKHbl pacnonaraTbCa OT nanyobl TaHKOB Hke 300 mMm;

.7 MeTannmyeckme 060no4vkm nnu 6poHs kabenen gomkHbl 6bITb 3a3eMIEHbI HA 000MX
KoHUax. [na KOHEe4YHbIX Uuenen [OornycKaeTcs 3aseMSieHne MeTannmyeckon o060noyku
NpoV3BOANTb TONBKO CO CTOPOHbI NMUTAHWS.

19.2.6.3 [na cuctem C HanpsbkeHnem, ykasaHHbIM B 19.2.2.1.4, cnegyeT NPUMEHATb
TONbKO Kabenu, umeroLLme MeaHble 3KkpaHbl C AOMNONMHUTENBHOM N30MSLMOHHOM 060N0YKON Ha
3TOM 3KpaHe. [nowaab nonepevyHoro ceyveHnss aKkpaHa ormkHa ObiTb HE MeHee nnowaau
CEYEHWS XUIbI.

19.2.7 MHTerpupoBaHHbIe rpy30Bble U 6annacTHble CUCTEMbI.

19.2.7.1 Hactoswme TpeboBaHNsa pacnpoCTPaHAKTCA Ha UHTErpMPOBaHHbIE rPY30Bbie
1 6annacTHble CUCTEMbI, yCTaHaBMMBaeMble Ha HanMBHbIX CyAax, HE3aBMCMMO OT UX pa3mepa
n TMna.

Moa MHTerpupoBaHHbIMK (COBMELLEHHBIMM) CUCTEMAMM NMOHUMAKOTCH UHTErPUPOBaHHbIE
rmapaBnuyeckne W/unum anekTpuyeckne CUCTEMbI, MCMOonb3yemble Ans NpuBo4oB 060Mx
rpy3oBbIX M 6annacTHbiX HacoOCOB (BKMOYaA aKTUBHbIE KOMMOHEHTbI, T.e. CUCTEMbI
yrnpaBneHns 1 3alinTbl HACOCOB, U UCKIOYast NACCMBHbIE KOMMOHEHTDI, T.€. TPyOonNpoBoab!).

19.2.7.2 [omkHbl 6bITb NpeanpuHATBEl Mepbl Ans nNpefoTBpalleHnss 04HOBPEMEHHOIO
BbIXOA4a U3 CTPOS rpy30BbiX U 6annacTHbIX HACOCOB, BbI3BAHHbLIX OAHOW HEUCMPABHOCTLIO NN
aBapuen WHTErpupoBaHHOM TrPy30BOM W OGannacTHOM CUCTEMbI, BKIOYasi €e CUCTEMbI
ynpaBneHns n 3almThbl.

19.2.7.3 Llenn aBapunHOM OCTAHOBKM HACOCOB [IpPYy30BbiX W 6GannacTHbIX CUCTEM
OOIMKHbI BbITb HE3AaBUCMMbIMU OT Lienen ux cUcTem ynpasreHus. HemcnpaBHOCTb B Lensx
CUCTEMbI YMpaBfeHUss UM B LENsX aBapurMHOW OCTaAHOBKM He [AOfKHa nNpuUBOAUTL
WHTErPUPOBAHHYIO CUCTEMY YMNpaBneHUs rpy3oBbIMM W/unu BGannacTHbIMKM Hacocamu B
Hepabouyee COCTOsHME.

19.2.7.4 Cuctema py4yHON aBapuMHOW OCTAHOBKWM FPy30BbIX HACOCOB AOSMKHA ObiTb
BbIMOfIHEHA TakMMm obpasom, 4Tobbl Mpyu ee cpabaTbiBaHMM HE OTKYANoCb NUTaHue
GannacTHbIX HAaCOCOB.

19.2.7.5 TluTaHne cucTem ynpasBfieHUss HacocamMmu OOSPKHO OCYLLECTBIATLCA MO ABYM
He3aBMCUMbIM braepam OT rMaBHOro pacnpeaenuTenbHOro WwmuTa. ViciesHoBeHe NuTaHua B
nobom u3 aTux uoepoB AOMMKHO NPUBOAUTL K cpabaTbiBaHMIO 3BYKOBOW U CBETOBOW
CUrHanm3auum Ha Kaxgom nocTy ynpasreHus Hacocamu.

19.2.7.6 [omkHbl ObITb NpedyCcMOTPEHbl pe3epBHble  CpeacTBa  ynpaBreHus
WHTErpMpoBaHHOM rpy3oBoM wu/unn BGannacTHoW cuctemon, obecneuyvBawowme ee
HOopmanbHoe (YHKUMOHMPOBAHME MpU BbIXOAE W3 CTPOsi aBTOMATU3NPOBAHHOW WK
ANCTaHUMOHHON CUCTEM ynpaBreHusi. OTO YCNoBMe MOXET ObiTb BbINOIHEHO C MOMOLLBIO
YCTPOMCTBA MEPEKMOYEHMS Ha  pydyHOe  ynpaBneHne w/unnm  pes3epBUpOBaHUEM
COOTBETCTBYIOLMX YCTPOMCTB B CUCTEMAX YNpaBreHus.
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19.3 CYOA AnA NEPEBO3KN TPAHCNOPTHBLIX CPEACTB C TOMJINBOM B BAKAX,
HEOBXOAUMbIM OJ1A ABUWXEHUA 3TUX TPAHCNOPTHbLIX CPEACTB

19.3.1 O6wme TpeboBaHUSA.

19.3.1.1 TpeboBaHuA HACTOSILLEN [NaBbl pPaCNpPOCTPAHATCA Ha 3feKTpuyeckoe
obopyaoBaHve TPIOMOB, a TaKkkKe APYrMX NOMeELLEHUI N NPOCTPAHCTB, NPeAHa3HavYeHHbIX ANs
nepeBO3KM TPAHCMOPTHbLIX CPEACTB C TONNMMBOM B 6akax, He06X0AMMbIM ANA OBMXKEHMSA 3TUX
TpaHCMNOPTHbLIX CPeaCTB.

19.3.1.2 Tpiombl KM nomeweHns, nepeyncrieHHole B 19.3.1.1, npuHagnexaTr K
B3pbIBOONACHbLIM MOMELLEHNSM U NPOCTPaAHCTBaM.

19.3.1.3 Kabenu gomkHbl 6biTh 3alLMLLLEHBI OT MEXaHUYECKNX noBpexaeHuin. Kabenn,
pacnonoXeHHble rOPU3OHTaNbHO, creayeT NpoknagbiBaTb HA PpaccToAHMM He MeHee 450 Mm
Haj cnioLwHon nany6on nnu nnatgopmMon, UcknoyarLLen cBo6ogHOE NPOHMKHOBEHUE ra3oB
BHUM3. [poxoabl kabenen yepes nanybbl 1 nepedopkn A0MKHbI OblTb ra30HENPOHNLLAEMbBIMU.

19.3.1.4 Onektpudeckoe oOOpygoOBaHME, YCTAHOBIIEHHOE B KaHanax BbITSXKHOM
BEHTUNAUUN, AOMKHO ObiTb B3pbIBO3ALLMLLEHHOIO UCNOSNTHEHWUS — MOBbLILEHHOW HAOEXHOCTH
npoTuB B3pbiBa (Exe) unu ¢ B3pbiBOHENpPOHMLaemon obonoyvkon (Exd) n 6biTb cnOCOGHBIM
paboTaTb BO B3pbIBOOMNACHOMW ra3oBoOW cpefe M COOTBETCTBOBATbL KAaTEropumn ra3oBov cMecu
IIC (cxaTbii BOgopoa) nnu A (cxaTbiil NPUPOOHbIN ras).

19.3.1.5 OcselleHNe, yCTaHOBMEHHOE B TpOMax M MOMELLEHUSX, MEepPeYMCNEHHbIX
B 19.3.1.1, cnenyeT pa3genuTb HE MEHee YeM Ha ABe rpynnbl, Kaxaasa U3 KOTopbIX AOSMKHA
NMTaTbCA OT OTAENLHOW Lienu.

19.3.2 YcTaHOBKa 3NeKTPUYECKOro ob6opyaoBaHUA B TPHOMax U NOMELUEHUsX,
npeaHasHa4YeHHbIX ANA NepeBO3KU TPaHCMOPTHbIX CPeACTB C TOMJIMBOM B 6akax Ha
naccaxupckux cyaax u napomax.

19.3.2.1 B TptoMax n NOMeLLEHNNAX, B NPOCTPAHCTBAX, pacnosioXKeHHbIX Bblwe 450 Mm
Hag rpy3oBou nanybon nnu nnatgopmon, ncknoyarLlen cBob6oaHoe NPOHNKHOBEHME ra3oB
BHM3, [ONYyCKaeTCa yCTaHaBnMBaTb anekTpuyeckoe obopygoBaHue:

CO CTeneHbl 3aWuTbl He HuXe, Yem IP55, npu ycnosum, 4TO cuUcTeMa BEHTUNALUU
obecneumBaert, No kpanHen mepe, 10-kpaTHbIM OOMEH BO3ayXa B Yac;

cneumanbHO NpegHasHavYeHHoe sl YCTaHOBKM B 30HE 2.

19.3.2.2 B TptoMax 1 MOMELLEHUSX, HaxodsWwmxcs Boile nanybbl nepebopok, B 30He
Hwke 450 Mm Hag nanybon mnu nnatopmon, UcknvarLen csobogHOe NMPOHUKHOBEHME
rasoB BHWU3, cCnefyeT yCTaHaBNuBaTb anekTpudeckoe obopyaoBaHue B3pbIBO3ALLMLLEHHOIO
ncnonHeHus: nckpobesonacHoe (Exi), ¢ obonoukon noa n3bbITOYHbIM AaBneHnem (Exp), ¢
B3pbIBOHENPOHULAEMON oboroukon (Exd) unv noBbILEHHOW HAAEXHOCTU NMPOTUMB B3pbiBa
(Exe).

19.3.2.3 B TptoMax 1 nomMeLLeHUsaX, HaxoaaLWwmxcs Hke nanyobl nepebopok B LIenom nx
obbeme crnegyeT ycTaHaBNMBaTb 3nekTpuyeckoe obopyaoBaHWe B3PbIBO-3aALLMLLEHHOIO
ucnonHeHus; uckpobesonacHoe (Exi), ¢ obonoyvkon nog m3bbiTOYHbIM AaBneHnem (Exp), ¢
B3pbIBOHENPOHULaeMon obonoykon (Exd) unm noBbILLEHHOW HAAEXHOCTU NPOTMB B3pbiBa
(Exe).

19.3.3 CneumanbHble TpeboOBaHMA K MNacCaXUpCKUM cyadam, UMerLWwum
rpy3oBble NoMeLleHUs1 C FOPU3OHTarNIbHbIM COCOOOM NOrpy3KU N BbIFPY3KMU.

19.3.3.1 Ha naccaxupckmx cygax C rpy3oBbiMW MOMELLEHNAMU C FOPU3OHTAlbHbIM
crnocoboM MOrpyskM W  BbIFPY3KA WM MOMELLEHUAMU  CrieunanbHOM — KaTteropuu,
nepeuncreHHbiMm B 1.5 yactn VI «lpoTuBonoxapHas 3awmutay, cnegyet, HE3aBUCMMO OT
aBapunHoOro oceelleHus, Tpebyemoro B 19.1.2.1.1, yCTaHOBUTb BO BCEX MNaCCaXUPCKUX
nomeLLeHmax obLero Nonb3oBaHUs N KOpMAopax AOMNOMHUTENbHOE aBapuUMHOE OCBELLEHNE,
obecneurBatoLLiee AECTBUE B TEYEHME, MO KparHen mepe, 3 4 B yCrnoBusx Noboro kpeHa
cyoHa u B cnyyae, Korga BcCe LpYyrMe WUCTOYHMKU SfEKTPUYECKON SHEeprum nepecTtaHyT
JencTBoBaThb.
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OTO OCBelleHNEe AOMKHO ObiTb TakuMm, 4YTOObl MOXHO ObIfIO ferko 3amMmeTuTb Oopory
BbIXOA4a K MecTam aBakyaumm (unu obecneuntb ocseLeHHocTb 0,5 nk). Kaxxgoe noBpexaeHune
CBETUITbHMKA AOMKHO ObITb BUAUMBIM.

19.3.3.2 WNCTOYHMKOM 3FfEKTPUYECKOWM IBHEprMm Ons  Takoro  OOMOSHUTENBbHOro
OCBELLEHMSA OOMMKHbI ObITb aKkKyMynsaTOpHble GaTapewn, YCTaHOBMEHHbIE B CBETUSIbHMKAX,
NOCTOSAHHO 3apshXaemMble OT aBapUNHOrO pacnpenenuTesnbHOro LWUTa 1 3aMeHsieMble Yepes
NPOMEXYTOK BPEMEHMU, onpeaensdemMbll U3roTOBUTENEM C YY4ETOM YCIOBUW, B KOTOPLIX OHU
OyOyT yCTaHOBIEHDI.

19.3.3.3 B kaxgom Kopuaope NOMELLEHUN dKMNaXKa, KOMHaTax oTAblxa 3Kunaxa u B
Kakgom nomelleHun, B KOTOPOM 0OblMHO paboTaeT akunax, cnegyeT npenycMoTpeTb
nepeHocHyo namny (dhoHapb), MMTAaEMyI0 OT aKKyMyrsaTopa, eciiv B 3TUX MOMELLEHUSIX He
YCTaHOBMNEHO AOMOMHUTENBHOE aBapunHoe oceelleHue cornacHo 19.3.3.1 1 19.3.3.2.

19.3.4  YcTtaHOBKa 3neKTpuM4ecKoro obopyaoBaHuMs B TPHOMax M NOMeELLEeHUsX,
npeAHa3sHa4YeHHbIX OIS NepeBO3KM TPaHCNOPTHbIX CPEeACTB C TONNMMBOM B 6akax Ha
rpy3oBbIX cyaax.

19.3.4.1 B Tptomax n NOMeLLEHNSX, B NPOCTPAHCTBAX, PacnonoXeHHbIX Bbiwe 450 Mm
Hapg rpy3oBov nanybon unm nnatopmMon, UCKINoYatoLLen cBOOOAHOE NPOHNKHOBEHME ra3oB
BHN3, JOMNYCKAETCA yCTaHaBNMBaTb anekTpuyeckoe obopynoBaHue:

CO CTerneHblo 3awuTbl HE HuXe, Yyem IP55, npu ycrnoBum, 4TO cuctema BEHTUNSALUK
oGecneunBaeT, no kparHen mepe, 10-kpaTHbIN 06MEH BO3ayxa B 4ac;

cneumanbHO nNpeaHasHavYeHHoe ans YCTaHOBKM B 30HE 2.

19.3.4.2 B TpromMax 1 NOMeLLEHUSX, PacnofoXeHHbIX B 30He Hke 450 MM Hag rpy3oBom
nanybon nnn nnatopmon, NCKYatoLLen cBo6ogHOE NPOHNKHOBEHME ra3oB BHU3, crieayeT
yCTaHaBnMBaTb 9riekTpuyeckoe 0060pyooBaHME  B3PbIBO3ALLMLLEHHOTO  UCMONHEHUS:
nckpobesonacHoe (Exi), ¢ obonoudko nog wm3bbITouHbIM gaeneHnem (Exp), co
B3pblBOHENPOHMLaeMon obonoykon (Exd) mnu noBbIlWEHHOW HageXHOCTU NPOTMB B3pbiBa
(Exe).
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19.4 CYOA CNEUMANBHOIO HASHAYEHUA

19.4.1 TlwuTaHune OTBETCTBEHHbLIX YCTPOUCTB.

Ha cypax cneumanbHOro HasHadyeHus, nepeBosawmx 6onee 60 ven., uenu, nutarowme
OTBETCTBEHHbIE YCTPOWCTBA, AOIMKHbI ObITh BbIMOSIHEHbI COrnacHo TpeboBaHuam 19.1.1.4.

19.4.2  ABapuMrHble NCTOYHUKUN INEKTPUYECKON IHEepPrum.

19.4.2.1 Ha cypax cneuuanbHOro HasHayeHus, nepeBo3swmnx He ©Gonee 60 yen.
ABaPUNHbBIN NCTOYHUK 3NIEKTPUYECKON SHEPTUM OOSMKEH oTBeYaTb TpeboBaHnsam 9.3.

Cyaa gnvHon 6onee 50 M gONONHUTENBHO AOMMKHbI OTBeYaTh TpeboBaHmam 19.1.2.3.1.

19.4.2.2 Ha cypax, nepeBo3simx 6onee 60 yen., aBapuiHbIN UCTOYHWUK SN1EKTPUYECKON
3Heprum JormkeH oTeedatb TpeboBaHnsam 19.1.2.

19.4.3 3AnekTpuyeckoe obopyaoBaHMe B KNafaoBbiX B3pbiBYaTbIX BELLECTB.

19.4.3.1 Kpome CBETUNMbHWKOB OCBeLleHns, 06opyaoBaHHbIX nnadgoHamm €
npeaoxpaHuTenbHbIMM ceTKkamun, M kabenem B rasoHenpoHuuaembix Tpybax, ycTaHOBKa
APpYroro anekTpuyeckoro obopyaoBaHMs B KagoBbiX B3pblBYATbIX BELLECTB, YKa3aHHbIX
B 2.1.5.3 yactn VI «[MpoTusBonoxapHas 3awiuTay, He JONyCcKaeTcs.

19.4.3.2 Bbiknto4aTenu uenen oCBELLEHUS1 AOMKHbl HAX0AUTbCA C BHELUHEW CTOPOHbI
KNagoBbIX B3pblBYaTbLIX BELWECTB N UMETb CBETOBYIO CUrHaNM3aUmio O HanMyumn HarnpsKeHus
Ha CBETUIbHUKaX.

19.4.3.3 YcTtponctea AnsA MOLKMOYEHMSA 3NEeKTPonpubopoB B NEPEHOCHbIX KNagoBbIX
B3pblBYaTbIX BELLECTB K CyJOBOW 3NIEKTPUYECKON CETU AOMKHbI ObITb CHaGXeHbl Tabnuykon ¢
yKasaHueM 3reKTpUYeCKUX HOMUHamNbHbIX AaHHbIX YCTPOMCTB U AOSMKHbI UMETb CTeneHb
3aluTbl HE HMXe, YeMm IP56.

19.4.3.4 Knaposble B3pbIBYaTbLIX BELWECTB  [OOMKHbI ObITb obopynoBaHbl
aBTOMAaTMYECKMMWN  TENOBbIMU  M3BeLaTensamu, cpabaTbiBalOWMMU  MPU  NOBbILEHUN
Temnepatypbl 6onee 40 °C (cm. 6.2.2.17 yactu VI «[1poTMBonoxapHasa 3awmuta).

19.4.4 Cypna, ncnonb3syembie Ans nepepaboTKyM XUBbIX PeCypCOB MOpPS U He
3aHATbIE UX NTOBOM.

19.4.4.1 OcBuaeTtenbCTBOBAHUE 3M1EKTPUYECKOro 060pyaoBaHMSI.

OcBunaeTenbLCTBOBaHMIO Ha CyaHE B AOMOMNHEHUE K nepevncrieHHomMy B 1.3.2 nognexut
anekTpudeckoe o00opyaoBaHME TEXHOMOMMYECKUX MexaHu3MoB (00paboTkM nNpoayKToB
npomkIicna u noea, cM. Takke 1.3.2.4.1).

19.4.4.2 OcBnaeTenbCTBOBAHUE 3NIEKTPUYECKOro 060pyA0BaHNS NP N3rOTOBIEHUM.

OcBnaeTenbCTBOBAHMIO MPU U3rOTOBMEHNN B OOMNOMIHEHUE K nepeyvncneHHomy B 1.3.3.1
noanexut  anektpuyeckoe obopydoBaHue, YykasaHHoe B 19.4.4.1. [onyckaeTtcs
NCNONb30BaHME ANEKTPUYECKOro 060pyAOBaHNS TEXHOMOMMYECKUX MEXAHU3MOB, YKa3aHHOro
B 19.4.4.1, oO6LWEnpOMbILINEHHOrO WCMNOMHEHUSI, HE B MNOSIHOW Mepe OTBevaroLlero
TpeboBaHusm pa3g. 1 — 18.

19.4.4.3 KoHCTpykTUBHble TpeboBaHMA U CTeneHb 3alnTbl  3NEKTPUYECKOrO
0b0opyaoBaHNA TEXHOMOMMYECKUX MEXAHNU3MOB U XONOAUIbHbLIX YCTAHOBOK.

19.4.4.3.1 Onektpudeckoe obopyooBaHMe B MNOMELLEHUSAX, [4e Npou3BOaUTCS
o6paboTka NPOAYKTOB MPOMbICIIA U 10Ba, AOSPKHO OblTb YCTOMYMBBLIM K BO3AENCTBUIO HA HEro
3ab0opTHOW BOAbI M NPOAYKTOB pbi6006paboTKM UM COOTBETCTBYHOLLMM 06pa3oM 3aLluLLEHO.

19.4.4.3.2 OnekTpogBuratenim  KOMMNPECCOPOB  MPOM3BOACTBEHHOW  XOMOAUIMbHON
YCTaHOBKW, BEHTUNSATOPOB OXMaXdaeMblX TPHOMOB M  MOPO3WUSIbHBLIX arnnapaToB, a B
060CHOBaHHbIX Criydasx aSnekTpoobopyaoBaHWe ApYrux TEeXHOMOrMYEeCcKUX MexaHu3MoB
OOIMKHO umeTb oborpes Ans nogaepxaHusa Temnepartypsbl, Mo KpanHen mepe, Ha 3 °C Bbiwe
TemMnepaTypbl OKpyXatoLLero Bo3gyxa.

19.4.4.3.3 PacnpepgenuTenbHble YCTPOMCTBA M MNYyCKOperynupyowas u 3almtHas
annapaTtypa anektpudeckoro obopyaoBaHus, YykasaHHoro B 19.4.4.3.1, [OMKHbI
yCTaHaBNMBaTbCA B CneumanbHbIX 5IEKTPUYECKUX MOMELLEHUSIX.
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19.4.4.3.4 Kabenu B mMecTax, NOABEPXKEHHbIX ANMUTENbHOMY BO3AEWCTBUIO COMM UMK
ApYrnx nNpoaykToB pbl6ooOpaboTkn, AOMKHbI MMETb OBOMOYKM, CTOMKME K BO3AEWCTBUIO
AaHHOM cpefbl, NN A0SMKHbI OblTb COOTBETCTBYIOLLMM 00pa3oM 3alLnLLEHbI.

19.4.4.4 CocTaB 1 MOLLHOCTb OCHOBHOIO MCTOYHMKA 3FIEKTPUYECKON SHEPTUN.

19.4.4.4.1 OnpepgeneHue coctaBa M MOLLHOCTU OCHOBHOIO MCTOYHMKA SF1EKTPUYECKON
3HEeprum JOMKHO NPOM3BOANTLCS C Y4ETOM CreayoLWwmX pexmMmoB paboTel cyaHa:

X040BOrO;

MaHeBpPOB;

BO BpeMs noxapa, npobOouHbl Kopnyca wnu Jpyrmx BhAMAKOWKMX Ha 6Ge3onacHoOCTb
nnaBaHUsA CyaHa yCnoBun npy paboTe OCHOBHOMO MCTOYHUKA SNEKTPUYECKON SHEPTUN;

NPOM3BOACTBEHHOIO.

19.4.4.4.2 MOLWHOCTb reHepaTopoOB, BXOAOSLWMX B COCTAaB OCHOBHOIO WCTO4YHMKA
3NEKTPUYECKON 3HEPrumn, AomKkHa ObiTb AOCTAaTOYHON, YTOOLI NpY BLIXOAE M3 CTPOst Ntoboro
M3 HUX OocTaBLuMecs obecneymBany NUTaHME SNeKTpuYeckoro obopyaoBaHns B YCIOBUSIX,
yKkasaHHblX B 19.4.4.4.1, npun OOHOBPEMEHHOM OOGECNEYEHNN MUHUMANbHbLIX YCIOBUIA
obuTaemMoCcTu A4na Haxoaawmxcsa Ha 6opTy nogen.

19.4.4.5 PacnpegeneHne anekTpuy4eckon aHeprmn.

19.4.45.1 lpn Hanuyun B COCTaBe OCHOBHOIO WCTOYHMKA ONEKTPUYECKON 3SHEepruu
BanoreHepaTopoB, He NMpeaHas3Ha4YeHHbIX ONS napannenbHon paboTkl C reHepaTopamMu C
He3aBNUCUMbIM MPUBOAOM, MeExXaHM3Mbl W CUCTEMbI, 0OecrneymBalolLUne [OBMKEHUE,
ynpaBngemMocTb 1 6€30MacHOCTL NaBaHus, AOIMKHbI MONyYaTh MMTaHME OT WNH reHepaTopoB
C He3aBMCUMbIM TMpPMBOOAOM, a 9drlekTpuyeckoe obopydoBaHWe MNPOU3BOACTBEHHbLIX
XONOANNbHbIX YCTAHOBOK U TEXHONOrMYeCcKoro 060pyaoBaHNss — OT LUWMH BanoreHepaTopoB.

19.4.4.5.2 dneKkTpnyeckme npuBodbl KOMMPECCOPOB MPON3BOACTBEHHOW XOJTO4WUSIBHON
YCTaHOBKM [OOSDKHbI MoflydaTb MNUTaHME NO OTAefNbHbIM uogepamMm OT LWKWH [IaBHOro
pacnpegenutenbHoro wuta. [onyckaetca nuTaHMe 3TUX NpMBOAOB OT OTAENbHOro
pacnpegenuTenbHOro Wwuta, nonyyarwero nuTaHne no Asym douvaepam, NOOKIOYEHHbIM K
pasHbIM CEKLMAM LUMH FNaBHOro pacnpeaesniuTensHoro wura.

19.4.4.5.3 3neKkTpudeckasi ceTb NUTaAHUA pacnpeaenmTenbHbIX LUNTOB TEXHONOMMYECKNX
MexaHn3moB (00paboTkM NPoOOYyKTOB MpPOMbICHA W JloBa) AOMMKHA ObiTb 3MeKTpuyecku
(ranbBaHM4Yeckn) oTaeneHa ot obLuer CyqoBOW CETU.

19.4.45.4 Ecnu npegycMmatpuvBaeTcd nepefadva anekTpu4eckon 3Hepruu Ha apyrue
cyfa, [JOfmKeH OblTb YCTaHOBMEH WUT nepedayn  SneKTPO3Heprnn, dnNeKTpuvecku
(ranbBaHM4YeCKM) OTAENEHHbIN OT 0bLen Cya0BON CEeTH.

19.4.45.5 Tpu nuTaHum OT ceTun C HanpsbkeHnem ©Oonee 50 B nepeHOCHbIX
WHCTPYMEHTOB, a TakkKe NepeaBMkHbIX CPEeACTB MexaHu3auumu, He YCTaHOBIEHHbIX
CTauMoOHapHO, ANs Kaxaoro notpebutens cnegyetr NpUMEHATb YCTPOMCTBO 3aLLMTHOrO
OTKMIOYEHNS B COYETaHMM C pasgenuTenbHbiM TpaHcopMaTopoM. YCTPOWMCTBO OOSMKHO
OTKIIlOMaTb NUTaHMeE, eCNK TOK yTeukn Ha kopnyc byaet 6onblue 30 MA.

19.4.4.6 OcselleHue.

19.4.4.6.1 TllomeleHusi, rae NnponsBoanTcs obpaboTka NPOAYKTOB MPOMbICHA U JTOBa, U
OTOENeHns MnpOU3BOACTBEHHbLIX XONOAWNbHbLIX MalMH AOMKHbl OblTb  060pyaoBaHbI
CTaLMOHAPHbIMW CBETUIMbHUKAMKM, pPacnosiokeHne W MUTaHue KOTOPbIX [OOMMKHO ObiTb
BbIMNOMHEHO B COOTBETCTBMU C 6.2.3.

19.4.4.6.2 Tpiombl ANg XpaHeHus pbibonpoaykuum [omkHbl 6biTb  060pyaoBaHbI
CTaLMOHAPHbBIMU CBETUIbHUKAMK, KOTOPbIE AOMKHbI NONyYaTb NMTaHMe cornacHo 6.2.7.

19.4.4.7 Curnanusauyus.

BHyTpn oxnaxxgaembiX TPIOMOB Y Ka4oro Bbixoda OOSMKHA ObITb YCTaHOBMNEHA KHOMKA
curHanu3auum «4Yenosek B TPOME» ONA Nogady curHana B pyrneByto pybky mnu B gpyroe
nomMeLLeHne ¢ NOCTOAHHOW BaxXTOWN.
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19.4.4.8 ABapunHble 3NeKTpU4ECKne yCTaHOBKMN.

19.4.4.8.1 ABapUiHbIA ~ UCTOYHUK  SNEKTPUYECKOM  3HEeprm JOIDKeH  oTBevaTb
TpeboBaHuam 9.3.

19.4.4.8.2 ABapUNHbLIA WUCTOYHUK ISIEKTPUYECKON 3JHeprm B gonosiHeHne Kk 9.3.1.1
AormkeH obecneynBaTtb MUTaHWE aBapUMHOrO OCBELLEHMS MOMELLEHUN, rae Npou3BOAUTCH
o6paboTka NPOAYKTOB MPOMbICMA M NIOBA, U BbIXOAOB U3 HUX, @ Takke nanybe B panoHe
NPOMbICIIOBbIX MEXaHNU3MOB.

19.4.4.8.3 Ecnu aBapnitHbIM UCTOYHMKOM 3F1EKTPUYECKON SHEPINN SIBASETCS reHepaTop,
OOMKeH ObiTb NpefyCMOTPEH aBapUMHBIA NEPEXOAHBIN UCTOYHUK 3MEKTPUYECKON SHEeprum
(akkymynsTopHass ©OaTtapesi) €MKOCTblo, [JocTaToyHOM Ana obecneyeHuss nutaHus B
TeyeHue 30 MyH NoTpeduTenen, ykasaHHbix B 9.3.7 n 19.4.4.8.2.
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19.5 CYOA AN NEPEBO3KN KOHTEMHEPOB

19.5.1 O6wme TpeboBaHUS.

TpeboBaHuA HacTOALWEN rMaBbl PACNPOCTPaHAITCA Ha 3nNeKkTpuyeckoe obopyaoBaHune
CynoB, npefHasHauYeHHbIX 4519 NepeBO3KU U30TEPMUYECKUX KOHTENHEPOB.

19.5.2 TMutaHwme n pacnpeneneHue 3NIeKTPUYECKON IHEpPrun.

19.5.2.1 3a HOMMWHAmNbHYKO MOLLHOCTb 3NEKTPUYECKNX YCTPOMUCTB W30TEPMUYECKNX
KOHTENHepOoB criefyeT NPUHUMAaTb X YCTAHOBIEHHYHO MOLLHOCTL. MoTpebnsemas MoLWHOCTb
aneKkTpuyeckoro obopyaoBaHUS M30TEPMUYECKOrO KOHTEMHepa B HOMWHAambHbIX YCIOBUAX
paboTbl He AomkHa npeBbiwaTth 15 kBT (18,75 kB-A).

19.5.2.2 YcTpouncTBa Ans 3aWmnTbl UICTOYHUKOB ANEKTPUYECKON SHEPTUN OT Neperpysku,
npegycMoTpeHHole B 8.2.3, [OmMkHbl obecneyvBaTb OTKIOYEHME  U30TEPMUYECKUX
KOHTEMHEPOB OT [NIAaBHOrO pacnpefenuTenbHoro Lwurta B MOCAedHon odvepedb (CM.
Takke 20.2.1).

19.5.2.3 OnekTpudeckas ceTb, NUTAKOLWAS YCTPONCTBA N3OTEPMNYECKNX KOHTENHEPOB,
OOIMKHa ObITb OTAeneHa oT obLwen cygoBON CeTU pasgenuTernbHbiMK TpaHcdopmaTopamu,
nosly4aroLMMn NMTaHmMe OT rMaBHOro pacnpeaenmuTenbHOro Wwmra.

19.5.2.4 TluTaHne 3MEKTPUYECKUX YCTAHOBOK M30TEPMUYECKUX KOHTEMHEPOB AOSMKHO
OCYLLIECTBIATLCA OT creumanbHbiX pacnpefenntenbHblX YCTPOMUCTB, Nonyyarwmux nutaHme
no oTaenbHbIM duagepam.

19.5.2.5 TuTaHue wTencenbHbIX PO3ETOK, YCTAHOBMNEHHbIX B MPY30BbIX TPHOMaxX Uin Ha
OTKPbITbIX Manybax B MecTax pacrnofioXeHUs W30TEPMUYECKUX KOHTEWMHEPOB, AOJPKHO
OCYLLIEeCTBMNATLCA no  oOTAeNnbHbIM  OoTXoOAWMM  dumagepam  OT  chneumanbHbIX
pacnpeaennTenbHbIX YCTPOUCTB (LWMTOB), YkadaHHbIX B 19.5.2.4 1 19.5.3.3.

19.5.2.6 OnekTpuyeckas ceTb LUTEMNCENbHbIX PO3ETOK, NpeaHa3Ha4YeHHasa st MMTaHns
ANEKTPUYECKNX YCTAHOBOK M30TEPMUYECKMX KOHTEMHEpPOB, OOIMKHA UMEeTb HOMWHarbHoe
HanpsbkeHne 220 unun 380 B TpexdpasHoro nepemeHHoro Toka 4actotom 50 [y nmbo 240
unn 440 B TpexdasHoro Toka Yactotom 60 Iy,

19.5.2.7 [Ona KaxgonW M30NMPOBaHHOM CETU LUTEMNCESNbHbIX PO3ETOK AO0IMKEH ObiTb
npegycMOTPEH KOHTPOSb BENUYMHBLI COMPOTMBIIEHUS u3onsaumm (cm. 2.11).

19.5.3 PacnpepenuTenbHble YCTPOMUCTBa U TpaHCcthopmaTopbl.

19.5.3.1 PacnpegenurenbHble YCTPOMCTBA (WUTbl) U30TEPMUYECKUX KOHTENHEPOB,
anekTpudeckne npeobpasoBatenyM (ecnum  OHM  YCTAHOBMEHbl) W  pasgenuTenbHble
TpaHcopmaTopbl  AOMKHbI  ObITb  YyCTAHOBMEHbI B creuuanbHblX  ANEKTPUYECKMX
nomMeLLeHUsX.

19.5.3.2 BtopuyHas oOMOTKa pasdenuTenbHbiX TpaHCcopmMaTopoB OOMKHA WUMETb
N30SIMPOBAHHYIO HYIEBYHO TOYKY.

19.5.3.3 Kaxpgoe pacnpegenutenbHoe YCTPOUCTBO (LWMT) JOMMKHO BbITb 060pyaoBaHo
annapatypon, obecneuymsaroLen:

.1 CBETOBYO CMrHanM3aumio 0 HaNUUUN HaNPSPKEHUS Ha LWMTaXx;

.2 BKIKOYEHME W OTKYEHME KaKOoro oTxoaduwero dwuagepa, nuTaroLwwero
LwTencensbHble Po3eTKy;

.3 3aWuMTy OT KOPOTKOrO 3amblkaHWA Ha OoTXoAdwux dwugepax, nuTaroLwmx
LwTencenbHble PO3eTKY;

4 n3mepeHve conpoTUBEHNS N30MNsLUMM CO CBETOBOM N 3BYKOBOW CUrHanvsauuven B
LEeHTpanbHOM NOCTY yrnpaBneHna CyoHOM MPU CHUXEHUN KOHTPONUPYEMON BENUYNHBI HUKE
YCTaHOBINEHHOro npegerna.

19.54 LrencenbHble pO3eTKW.

19.5.4.1 B Tptomax, npegHasHa4yeHHbIX 515 NepeBo3kn N30TepMUYECKUX KOHTENHEPOB,
JonycKkaeTcd yCTaHOBKa LUTeNCceribHbIX PO3€TOK TOMbKO AN MUTaHUSA KOHTEMHEPOB, UMEOLLINX
CTeneHb 3alnTbl He HUXe, YeM IP55, a ans oTkpbITbIX Nanyb — IP56.
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Mpyn NpUMEHEHNN CUCTEM 3NEKTPUYECKOTO ANCTAHLMOHHOMO KOHTPOSIS 3a TeMNepaTypou,
BNaXXHOCTbIO, BEHTURAUMEn W OpYrMMU napaMmeTpaMu MU30TEPMUYECKUX KOHTEMHEepPOB
AOnycKaeTcsl yCTaHaBNMBaTb B TpOMax MM Ha nanybax AONOMHUTENbHbIE LUTENCENbHbIe
pO3eTKM OS5 NOAKNIYEHUS Lienen TakuX KOHTPOSTbHbIX YCTPONCTB.

19.5.4.2 UltencenbHble po3eTKM  ONA  NUTaHUS  3MEKTPUYECKUMX  YCTPOWCTB
N30TEPMUYECKNX KOHTENHEPOB, NOMMMO TpeboBaHMM 6.6, AOMKHbI UMETb BbIKNOYATENb C
OMNOKMPOBKON, MCKOYaOLWEN BO3MOXHOCTb PasbeAUHEHUS WM COEOUHEHUST BUIIKU CO
LTenceneM B NOMOXeEHUN BbIKMOYaTENS «BKIMIOYEHO», U TAONMNYKY C yKadaHNEM HanpsiKeHUs.

19.5.4.3 TuTaHWe 9nNeKTPUYECKONW YCTaHOBKUM W3OTEPMMUYECKOrO KOHTernHepa OoT
Cy[,0BOWN 3NEKTPUYECKON CETU JOIMKHO MPOU3BOAUTLCSA NpU NpaMoM YyepegoBaHum a3 A(R),
B(S), C(T) cornacHo cxeme, npuBegeHHom Ha puc. 19.5.4.3.

C(T) Cc(7)
q B(S) B(S) Cé
e '~ ) L
A(R) AR
Bunka (sud cnepeou) Pozemxa (sud cnepedu)

Puc. 19.5.4.3

19.5.4.4 UltencenbHble poO3eTKW, NpegHasHa4yeHHble AN MNUTaHUS 3NEKTPUYECKUX
YCTAHOBOK M30TEPMUYECKMX KOHTEMHEpPOB, AOMMKHbI ObiTb paccyMTaHbl Ha HOMMUHaIbHbIE
TOKU:

63 A ona HanpsikeHna 220 B yactoton 50 'y unn 240 B, 60 Iy,

32 A ona HanpsikeHna 380 B yactoton 50 'y unn 440 B, 60 Iu.

19.5.4.5 LUlTencenbHble COEOUHEHUA AOMKHbI UMETb TaKyld KOHCTPYKLMIO, YTODObI OHa
NCKIloYana BO3MOXHOCTb COeOMHEHUSI BUMOK OJ11 OQHOrO HanpshKeHUs C pPO3eTKOW Aris

APYroro HanpsiKeHusl.
19.5.4.6 KOHCTpYKUMSA U NPUCOEAMHUTENBbHbIE PpasMepbl LITENCENbHbLIX BUMOK U PO3ETOK

OOJMKHbI COOTBETCTBOBATL MEXAYHAPOAHbIM CTaHAapTaM.
19.5.5 3awuTHbIe 3a3eMrneHus.
"He3d0 WTencenbHOM PO3eTKU, NpeaHasHayYeHHoe ANs NOAKMIOYEHUS XKUIbl 3a3eMITEHNS

rnMbKoro kabens N30TEPMUYECKOrO KOHTEHEpPA, A0MKHO ObiTb 3a3EMIEHO C MOMOLLbIO XUIbl
3asemneHusi B dugepe nutaHus B TOM MecTe, F4e YCTaHOBMEHO pacnpenenurenbHoe
YCTPOWCTBO (LLUMT) NUTaHUS LUTENCESbHbIX PO3E€TOK M30TEPMUYECKUX KOHTENHEPOB.
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19.6 CYOA-KATAMAPAHbDI

19.6.1 B kaxxgom kopnyce cygHa OOSMKHO ObiTb NPeaycMOTPEHO He MeHee OAHOro
reHepaTopa, BXo4sLEero B COCTaB OCHOBHOIMO UCTOYHUKA 3MEKTPUYECKON SHEPTUM.

19.6.2 B «kaxgom kopnyce cygHa [OO/KeH OblTb  YCTaHOBMEH  [MaBHbIN
pacnpegenuteneHbln WMT. [lonyckaetca yctaHoBka ogHoro [PLL, pacnono)eHHoro Bhbille
nany6bl nepebopok.

19.6.3  [omkHO OblTb NPeAyCMOTPEHO CEKLMOHMPOBAHUE LUMH MO 3f1IEKTPONMUTAHUIO
KOprycoB cygHa.

19.6.4  AapwuiiHble NOTpebUTenn KaXxgoro Kopnyca cygHa A0MmKHbI NonyYaTb NUTaHne
OT aBapUNHOIO UCTOYHMKA INEKTPUYECKON IHEPTUU NO OTAENMbHBIM dhuaepam.

19.6.5  Ortkniovarowme yCTPOMCTBA IMEKTPUYECKMX NPMOOPOB, YKa3aHHbIX B 5.7.1,
5.7.2,5.8.1, 5.8.2 1 5.8.3, A0MKHbI ObITb CrPYNNUPOBaHbI ANSA KaXX40ro Kopnyca oTAEeNbHO.
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19.7 MNABYYUE KPAHbI U KPAHOBBIE CYOA

19.7.1  [On@a nnaByyMx KPaHOB M KPaHOBLIX CYyJ0OB, B Criydyae NpUMEHEeHUs Ha HUX Ons
KpaHOBbIX MEXaHNU3MOB CUCTEM, aHaINOMM4YHbIX YNOMSIHYTbIM B pa3a. 17, TpeboBaHns KOTOporo
MOryT BbITb pacnpoCTpaHeHbl Ha ANEKTPUYECKMe NPUBOAbI KPAHOBbIX MEXAHU3MOB, K Taknm
cMcTeMaMm LOMKHbI OblTb MPMMEHEHbI B HEOBXOAMMOM Mepe COOTBETCTBYOWME TpeboBaHuA
JaHHOW rmaBbl.

19.7.2 [Ona nnaByyYnMx KpaHOB C COOCTBEHHbIM MNPUBOAOM MOLLHOCTb OCHOBHOIO
NCTOYHMKA SMNEKTPUYECKON SHeprun AomkHa 6biTb 4OCTAaTOMHOM ANSA CenekTMBHOW paboTbl
KpaHa: BO BpeMsi XO40BOro pexumMa unm rpy3oBbix onepauui.

19.7.3  AKKYMYIATOpHblE MOMELLEHUS U ALLMKK, a Takke MNOMeLLeHUs aBapUNHbIX
NCTOYHMKOB 3MEKTPUYECKON 3HEeprnm MOoryT pacrnonaraTbCs Hwxe nanybbl nepebopok npu
cobntoaeHnn Bcex TpeboBaHum 9.2 n 13.2.

19.7.4  [On@a nogayu 3BYKOBbIX CUrHANoOB BO BPeMS rpy30BbIX onepaunii KpaH AOMmKeH
ObITb CHabXeH 3BYKOBbIM CUTHaNbHbIM CPEeACTBOM, YyNpaBnsieMbliM 13 KabuHbl KpaHOBLLMKA.
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19.8 MNTABYYUE [JOKU

19.8.1 O6wme TpeboBaHUS.

TpeboBaHuA HacTOALWEN rMaBbl PACNPOCTPaHAITCA Ha 3nNeKkTpuyeckoe obopyaoBaHune
nnaBy4YnX CTanbHbIX JOKOB B AONOSIHEHNE K COOTBETCTBYHOLNM TpeboBaHnam pasa. 1 — 18.

19.8.2 OcBuageTenbCTBOBaHME 3NIEKTPUYECKOro o60pyaoBaHUA.

19.8.2.1 OcBuOeTenbCTBOBAHUIO B [OKe B [OOMONHeHMe K TpeboBaHusim 1.3.2.1
noanexar cnegyrowune suabl 060pyaoBaHUs, CUCTEM U YCTPONCTB:

.1 anekTponpuBodbl W WX CUCTEMbl YMNpaBNeHUA W KOHTPONS MeXaHU3MOB,
oGecneynBatoLLMX NOrPYy>KEHNE N BCMNbITUE O0KA;

.2 YCTpOMWCTBa 3a3eMIeHnsa JOKYyeMOro cyaHa.

19.8.2.2 OcBuOeTENbCTBOBAHUIO NPU U3rOTOBMEHUN 3feKTpuyeckoro obopyaoBaHus,
MCNONb3yemMoro Ha nnaBy4YMx CTarnbHbIX [JOKax, noanexar Bce Buabl 060pyaoBaHuS,
nepeuncrieHHble B 1.3.3.1, a Takke B 19.8.2.1. [1ng MexaHn3MOB N YCTPOMNCTB HEABTOHOMHbIX
AOKOB J0MyCcKaeTCsl UCMONb30BaHWe aNeKTpu4eckoro obopyaoBaHns obLLenpoMbILLIIEHHOrO
WCMOJSTHEHWS], HE B NOJTHON Mepe oTBevatoLero tpebosaHnsiv pasg. 1 — 18.

19.8.3  3awmuTHOE MCNOSTHEHUE KOPMNYCOB 3f1IeKTPUYECKOro o6opyaoBaHus.

3alWmMTHOE  WCMOMHEHWEe  KOPMYyCOB  3neKTpuyeckoro  obopyaoBaHWs  AOMKHO
COOTBETCTBOBATb Tabn. 2.4.4.2, ¢ y4eTOM TOro, YTO Ccyxue oTcekun HalleH goka OTHOCATCS K
NOMELLEHNAM MOBLILEHHOW BNAXHOCTU, a CyXne OTCEKM MOHTOHOB, TYHHENWN B MOHTOHAX U
apyrne nogobHble NoOMeLeHNs — K 0Co60 CbipbiM NOMELLIEHUSIM.

19.8.4  3asemneHue.

19.8.4.1 3aszemneHne Ha KOpMyC [AoKa KaKOoro [OKYEMOro cygHa [OOMKHO ObiTb
BbINOSIHEHO HE MeHee 4eM ABYMSA cneumanbHbIMU TMOKMMK KabenbHbIMU nepemblyKamm
nrowaablo cevyeHuss He MeHee 70 MM? Kaxkdasl, a Ha [oKe OOMKHbI ObiTb NPegyCMOTPEHbI
YCTPOWCTBA ANA NOAKMIOYEHUS UX K KOPNYCYy OOKa.

19.8.4.2 [1ns coeguHeHWst Koprnyca AoKa C YCTPOMCTBOM 3a3eMrieHns Ha 6epery Ha aoke
OOJIMKHO BbITb NPeayCMOTPEHO He MeHee ABYX MeaHbIX MMOKMX kabenen nnowaabto ceveHns
He MeHee 70 MM? Kaxxabli 1 YCTPOWCTBA ANs NPUCOeAMHEHNs 9TUX Kabenen K Koprnycy Aoka.

B cnyyae npuMMeHeHWss Ha [oKe CUCTEMbl KaTOOHOM 3aluTbl OT KOPPO3UU MNpu
ANeKTpu4eckn pasgeneHHblx OT OeperoBbiX CeTen  ANeKTpUYecKnx ceTax  Aoka
MeTannuyeckoe 3asemrieHmMe Kopnyca goka JONyCKaeTCH He BbINOMHATD.

19.8.4.3 Bce KOprnycCHble CEKUWUW, MOHTOHbI, BalHN M NogoOHLIE KOHCTPYKLUUM OoKa
OOJDKHbI UMETb HaZeXXHOE ANeKTpuyYeckoe coeanHeHne Mexay cobon.

19.8.5 Yucno u MOWHOCTb UCTOYHUKOB 3NTIEKTPUYECKOWN IHEPTrUn.

19.8.5.1 B kayecTBe OCHOBHbIX MCTOYHMKOB 3NIEKTPUYECKON IHEPrMn Ond [OOKOB
OO0NyCKaeTCcHa NPUMEHATb:

.1 Ansa aBTOHOMHbIX JOKOB — COBCTBEHHbIE reHepaTopbl;

.2 [Ns HEaBTOHOMHbIX AOKOB — BEeperoByo 3NEeKTPUHECKY0 3HEPrOCUCTEMY.

19.8.5.2 B kayecTBe OCHOBHbIX —NCTOYHUKOB 3IEKTPUYECKON IHEPTMM HA aBTOHOMHbIX
JoKax JOIMKHO NpegycMaTpuBaTbCs HE MeHee ABYX reHepaTopoB M B AOMOMHEHNE K HUM, Npw
HeobxoanmocTn, beperoBasi anekTpnyeckasl aHeprocuctema.

[na HeaBTOHOMHbIX [JOKOB [OMyCKaeTCd WUCMONb30BaHWe TOnbko Geperoson
ANEKTPUYECKON SHEPTrOCUCTEMDI.

19.8.5.3 MOLHOCTE OCHOBHbIX FeHepaTopoB aBTOHOMHbIX [OKOB MWAW MOLLHOCTb,
noctynarowasa ot 6eperoBon 3NeKTPUYECKON 3HEProcUCTeMbl, LOMMKHA ObITb AOCTAaTOYHON
ans obecneveHus cnegylowmx pexxmumMoB paboThl goka:

NOrPY>KEHUS;

BBOJA CyHa B J0K;

BCNJIbITUS;

aBapuUMHOIO pPexnma;

OPpYrux peXXumMoB B COOTBETCTBUU C HA3HaYeHneM [0oKa.
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19.8.5.4 MOLHOCTL OCHOBHbIX reHEpaTOPOB aBTOHOMHOIO Aoka LOfkKHa OblTb Takow,
yToObl Mpu BbIXOAe M3 CTposi NobOro u3 reHepaTopoB oOcTaBwMeca obecneymsanm
Ge3onacHoe norpyxeHune un BCNbITUE AOKa, BBOA W BbIBOA Cy40B.

19.8.6  PacnpepeneHue 3aneKTPUYECKOWN IHEPTrun.

19.8.6.1 Kpome ykasaHHbIXx B 4.1.1, gonyckaeTcs MpUMEHEHWE Crenylowmnx CUcTem
pacnpefeneHns aneKkTpuYeckon aHepruu:

.1 TpexdasHOoM YeTbipexnpoBOAHON CUCTEMbl MEPEMEHHOr0 ToKa C 3a3eMIIeHHbIM
HenTparibHbIM NPOBOAOM;

.2 OOHOMPOBOAHOM CUCTEMbl Kak Ha MOCTOSIHHOM, Tak U Ha NepeMeHHOM Toke, C
NCNonb30BaHMEM Kopryca AoKa B KayecTBe 0OpaTHOro NpoBoAa TONbKO AN CBApPOYHOM CeTH
(cm. Takke 19.8.4), a Takke ANA YCTPOMCTB KOHTPOSI M WU3MEPEHMSI COMPOTUBIEHMUS
N30naLmn.

19.8.6.2 Ot wwuH MPLL, nuTatowerocst otr cobCTBEHHbIX FeHEPaTOPOB HEMOCPEACTBEHHO,
yepes TpaHcdopmaTop wunM OT OEeperoBon 3NEKTPUYECKON SHEProCUCTEMbI, LOSKHbI
nony4atb NUTaHMe No oTaeNbHbIM omaepam B AONOSHEHNe K TpeboBaHuam 4.3.1 cnegyrowmne
noTpeduTenu:

.1 cuctema KOHTpPOrns, CUrHanusaumm u ynpasneHusa npoueccaMmn MNOrpyxeHns u
BCNIIbITUA JOKa;

.2 LUNTbI 3NEKTPONPMBOAOB KNNHKETOB BGannacTHOW CUCTEeMbI [OKa, CBA3aHHbIE C ero
6esonacHon paboTon;

.3 LWMTbl NUTAHNA CBApPO4HbLIX arperaTos;

4 WMTbl NUTaHUA JOKYEeMbIX CYOOB.

19.8.6.3 TuTaHMe OTBETCTBEHHbLIX YCTPOWUCTB W 3NEKTPONPUBOLOB MEXaHU3MOB,
HaxogsAwmxca Ha OawHe, Ha KOTOPOW He YCTAHOBMEH WCTOYHUK 3HEeprn, [AOSMKHO
OCYLLIECTBIIATLCSA OT pacnpederniMTenbHOro WnTa, YCTaHOBNEHHOrO Ha aTon GaluHe. Takowm
LLNT OOSPKEH paccMaTpuBaThCA Kak BbIHECEHHAsA YacTb MaBHOMO pacnpeaenuTesibHoOro Wwurta
W JOorKeH nony4vate nutaHne no asymsa dumaepam ot MPLU. CeueHue kaxpgoro dwmpepa
AOIMKHO BbITb JOCTATOYHbIM Af1S NMUTaHUA OTBETCTBEHHbIX NoTpebutenen 6awHu B crnyvae
BbIX04a U3 CTPOA OAHOro u3 hmaepos. Tpaccbl NpoknNagku nuTarowmx UOepoB Mexay
OalHAMM OOMKHbI MPOXOAUTb MO Pa3HbIM NOMELLEHUAM, €CNN 3TO NO3BONSAET KOHCTPYKUMS
Joka.

B oTgenbHbIX criydasx MOXeT ObiTb gonyllieHa npoknagka oboux duaepoB B OOHOM
nomMeLLeHun.

19.8.6.4 CwurHanbHo-rabaputHble doHapu gonyckaeTcs NuTaTb OT WMTOB OCBELLEHUS.

19.8.6.5 T[lpu nMTaHUN HEABTOHOMHOIO [0Ka 3fIEKTPO3HEPTUEN BLICOKOrO HamnpsiKeHUs
oT 6eperoBon ANEKTPUYECKON IHEPTOCUCTEMbI JOMNOSTHUTENBHO K BbICOKOBOSIbTHOMY (hmnaepy
OOIDKHO OblTb NPeayCMOTPEHO YCTPOMCTBO AMS MNOOKIOYEHUA HM3KOBOSLTHOrO dmaepa
nuTaHus. 3TO YCTPOMCTBO [AOMKHO ObiTb paccuuMTaHO Ha ONAUTENbHY nepegadvy
3ANEKTPOIHEPrMM, HEOBXOANUMOM NPU CTOSIHKE Aoka 6e3 peMOHTHbIX paboT. Npn 3aToM JOmKHa
OblTb NpegycMoOTpeHa BO3MOXHOCTb AOSfIMTENbHOMO MNUTaHUSA, Kak MWHUMYM, OAHOro
3NeKTponpmBoAa NOXapHOro Hacoca Hanbornblue MOLHOCTU MPU NOSIHOW Harpy3ke u Bcex
anekTpoABuratenen NPUBOLAOB KMNHKETOB (3aABMKEK) N OCBELLEHNSA OCHOBHbIX MOMELLEHWUNA.

Mpy NUTaHUM HEAaBTOHOMHOIO A0Ka AMEKTPO3HEPrnen BbICOKOrO HanpsXKeHUs no AByM
He3aBUCUMbIM  duagepaMm  HU3KOBOMbTHbIA  (bmaep  nNUTaHua  gonyckaeTcsas  He
npegycmaTtpuBaTsb.

19.8.6.6 [llpwn nuTaHum goka oT 6eperoBoV 3MNEKTPUYECKON IHEProCUCTEMbl HU3KOro
HanpshKeHNa OOMMKHbI ObiTb MpeayCMOTpeHbl ABa duaepa U gBa yCcTponucTea Ansi npuema
3NEKTPO3HEPrUn, OAHO M3 KOTOPbIX AOMKHO obecnevvBaTb nuTaHue noTpeburtenen,
ykasaHHbIx B 19.8.6.2, a BTOpoe — o KparHen mepe, notpebutenen, ykasaHHbix B 19.8.6.5.

19.8.6.7 PacnonoxeHue n KOHCTPYKLMS YCTPONCTB ANs NOAKITYeHUs kabenen nutaHms
OT 6eperoBon ANeKTPUYECKO IHEPrOoCUCTEMBI AOMKHbI 0becneymBaTh:
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.1 npoknagky kabenen Ha 4OCTaTOMHOM PacCTOSIHUM OPYr OT Apyra, UCKYatoLem
BO3MOXXHOCTb OAHOBPEMEHHOIO NOBpPEXAEeHNA Kabenen BbICOKOBOSNIbTHOMO M HU3KOBOSIbTHOMO
raepos;

.2 OTCyTCTBME B Kabenax MexaHU4eCKMX HanpsKeHun Npu NOorpy>xeHun u BCbITUK
Joka;

.3 VCKNIOYEHNE BO3MOXHOCTM MepedavynM MexXaHUYecKUX YCUIUA Ha Knemmbl, K
KOTOPbIM NpUCOeANHAIOTCA Kabenu unv npoBoaa.

YcTtponctBa npuvema nutTaHus OT OeperoBor  SfIEKTPUYECKOW  3HEepProcucTembl
pekoMeHAyeTCs pa3MellaTb Ha pasHbix BalHAX goka.

19.8.6.8 Ha BmgHOM MecTe Koprniyca nubo Ha ABepue wuTa NUTaHuMs OT BHELLHEero
NCTOYHMKA 3NEKTPOIHEeprMn OOrmKkHa ObITb HAHeCeHa spkas U YeTkas npeaynpexgarowas
HaanuCb, YKasblBatoLLlaa HanpsbkeHue.

19.8.6.9 [ns kaxporo [[oka, KOTOpbIM MOXET nofnyyatb nutaHue oT Geperosow
3HeprocucTemMbl, AormkeH 6biTb onpedeneH HavBbICLUMW OONYCTUMbIA YPOBEHb MOLLHOCTU
KOPOTKOrO 3aMblkaHUs. OTOT YpOBEHb OIMKEH ObITb yKasaH Ha Tabnuyke wuta nutaHus ot
BHELLHEro UCTOYHMKA.

19.8.6.10 Ha pgokyemble cyga nuTaHuMe OOSMKHO nogaBaTtbCAd  OT  CTaUMOHApHO
YCTaHOBIMNEHHbIX Ha JOKE LWUTOB NUTaHWUS.

19.8.6.11 Ha kaxxgaom LwuTe NnUTaHusa OOKYeMbIX Cy40B AOSMKHbI OblTb YCTAHOBMEHDI:

.1 3awuMTHas n KOMMyTauuoHHasa annapaTypa, KnemMmbl UNun LwTencenbHble pasbembl
ANA NOAKMYeHns rmbknx kabenewn, nogaBaemblx Ha cygHo. Bce knemmbl wnta AOMKHbI
UMEeTb MapKMUPOBKY, YKasbIBaoLLYIO Pa3HOCTb UMK NOSIAPHOCTD;

.2 CcurHanbHag namna, ykasblBaloLlasi Ha Hannyme HanpsKeHUsa Ha Knemmax WuTa;

.3 Tabnuua, ykasbiBatoLLlasi HOMUHANbHOE HaNpsXXeHne, poa 1 AONYCTUMYHO BENUYNHY
TOKa W 4acToTy.

19.8.6.12 Y wuta nMTaHMsa 4OKyeMbIX Cy40B OOMKHO ObITb YCTAHOBNEHO YCTPONCTBO AN
MEeXaHU4eCKOro 3akpensneHmsi KOHLOB rmbkoro kabens, nuTaroLwero JOKyemoe CyaHo.

19.8.6.13 Mbkun kabenb, NUTaKOWWN [OKYEMOEe CydHO, OO/MKEeH WMEeTb nnowagb
CeYEHMUs, pacCUMTaHHY0 Ha HOMWHAsbHbBIA TOK YCTaBKU 3aliMTbl Ha OTXo4AWmMX dmnaepax
LWnTa NUTaHns 4OKyeMbIX Cya0B.

19.8.7 TpaHchopmaTopbl.

Ha pokax gna nuTaHMs ceTu OCBeWEeHUss U CeTe OTBETCTBEHHbLIX YCTPOWCTB
JOonycKaeTcd yctaHaBnmBaTtb 0ANH TpaHcopmaTop COOTBETCTBYIOLLEN MOLLHOCTU. [Npn 3aTOM
pekoMeHAyeTCs NpeaycMoTpeTb BO3MOXHOCTb Pe3epPBHOr0 NUTaHUSA aTux notpebutenen ot
TpaHcopmaTopa, NpegHasHa4YeHHOro Ansa nUTaHus 4OKyeMbIX CyaoB.

19.8.8 OcBelueHue.

LtencenbHble po3eTKN ANS NEepeHOCHOro OCBELLEHMS B AOMOMHEHWE K 6.6.1 OOMKHbI
ObITb YCTAHOBMNEHbI TAKKe, KaK MUHUMYM:

B Cyxmx oTcekax OalleH, roe pacnonoXeHbl apmatypa u obopyaoBaHue CUCTEMBI
NOrpY>KEHWs 1 BCMMbITUSA LOKA;

B NomeLlleHnax Ha nanybe 6esonacHoCTu, rge pacrnonoxeHo 0bopyaoBaHWE CUCTEMBI
NOrpy>XeHUs 1 BCMIbITUSA OOKa;

B MOMELLEHUN LeHTparbHOro nynbTa ynpasneHms npoueccamm norpyxeHnst n BCAnbITus
0OKa;

B paloHe pacnosioXXeHUst NeKTPornpmMBOAOB LUIBAPTOBHbLIX MEXaHU3MOB.

19.8.9 CnyxebHas TenedoHHas CBA3b.

19.8.9.1 Tlpn oTcyTCTBUM [OpPYrUX BUAOB MNEPEroBOPHON CBA3M [OIDKHbI  ObiThb
npeaycMOTpeHbl TenedOoHbl Fpynnbl ynpaeneHus, obecneymsaroime YeTkyro ABYCTOPOHHIOK
cBA3b Mexay LMY v cnegyowmmm nyHKTamu:

LWBAPTOBHbLIMM LUNUNSMMU;

nomMeLleHMeM aBapumMHOro amsenb-reHepaTopa;

nometlleHuem MPLL;
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NnomMeLLeHMEM OCHOBHbIX AU3erib-reHepaTopos;

noMeLLeHMEM BbICOKOBOSIbTHOW TpaHCOpMaTOpPHOW NoACTaHLUN;

NnoMeLLeHNAMK, B KOTOPbIX YCTAHOBMIEHblI PYYHble MPUBOAblI KIIMHKETOB CUCTEMBI
NOrpy>XeHWs 1 BCMIbITUA OOKa;

CTaHUMEN NOXapPOTYyLUEHWS.

Kpome Toro, gomkHa GbITb NpegycMoTpeHa NapHasa neperoBopHas cBasb mexay LMY un
MaLUWHHBLIM NOMELLEHNEM.

19.8.9.2 Ha poke pomkHa ObiTb NpegycMOTPeEHa BO3MOXHOCTb MOLKITHOYEHUH, MO
KpanHen mepe, ogHoro TenedgoHHoro annapara k 6eperoBoin TeneOoHHON CETH.

19.8.10 ABpanbHasa curHanusauus.

ABparnbHas curHanmsauus SOSmkHa NpMBOAUTLCS B aencTtene na nomewleHna LMY mn ms
nomMeLleHns, npegHasHa4YeHHoro Ans AeXXypHoOro nepcoHarna, ecnm oHo NpeaycMoTpeHo.

19.8.11 TMpoknagka kabenemn.

19.8.11.1 Ecnn cranenb-nanyba ocBewaeTcss CBETUMIbHUKAMW  BOAOMOrPY>KHOMO
NCMNOSNHEHWS N NPUMEHEHbI HerepMeTU3npoBaHHble Kabenn, TO K CBETUMbHUKAM OHU JOITKHbI
ObITb NPONOXEHbLI B BO4Ora3oHENpoHMNLLaeMblx Tpybax.

TpyObl N NX YNNOTHEHNST AOIMKHbLI OblTb BbIOpaHbl C y4eTOM paboThl NMpU AABMEHUN He
MeHee YyeM JoMyCcTMMOoe AS15 BOOOMNOMPY>XHOro CBETUIbHUKA.

19.8.11.2 No ocobomy cornacoBaHuto ¢ Pernctpom gonyckaeTcs npoknaaka kabens no
MOCTMKaM (kacceTam), NpMBapMBaeMbIiM HENOCPEACTBEHHO K OOLUMBKE AOKa.

19.8.12 KaHanm3auusa 3MeKTPO3HEeprMM W MOHTaX KabenbHOM ceTu npwu
OQHOMPOBOAHOM CUCTEME pacnpenerneHus.

19.8.12.1 CooTBeTCTBYIOLIME KIEMMbl UCTOYHWKOB WU MOTPeEOUTENEn 3NeKTposHeprm
OOIMKHbI BbITb HAAEXHO CoOeaUHEHBI C KOpNycoM Aoka. [pn aToM He JonyckaeTcs coeauHeHne
Ha TpybonpoBogax, LucTepHax 1 6annoHax cxaTbix ra3oB 6eH3nHa, HedpT 1 macna.

19.8.12.2 Ina ceT NOCTOSAHHOrO TOKa WU30NMPOBaHHLINA NPOBOA AOSMKEH MOAKIOYaTLCS
K MONOXMTENbHLIM NOOCAM U KNeMMaM UCTOYHUKOB U NOTpebutenen anekTposaHeprum.

Mpnbopbl, KOMMyTaLUMOHHAs W 3alMTHas annapatypa OOSPKHbl YCTaHaBnvBaTbCA B
NONIOXMUTENBHOM Montoce.

19.8.12.3 MNpoBOOHMKKN, COEOUHAIOLWNE KITEMMbI 3NEeKTPOoOobopyaoBaHMS C KOPMyCOM
AOKa, Mo nrowaan cevyeHnsa AoMmKHbl O6biTb paBHOLEHHBIMU C U30MMPOBAHHBIMK OT KOpnyca
NPOBOAHUKAMU.

19.8.12.4 TOYKM NOOKIIOMEHUA MPOBOLAHMKOB K CTanbHOMY KOpMycy [oKa [OOSTKHbI
HaxoOuTbCs B panoHax U MecTax, obecnedmBalowmx cBOOOAHbLIN AOCTYN ANA KOHTPOMNs u
HabnogeHNs 3a KOHTaKTHbIMU COeAVHEHNSAMW.

OTN TOYKM AOMKHbI pacnonaratbCA Ha KOHCTPYKUMAX, MMEKLUX HagexHOoe CBapHoe
coefIMHeHne C Koprnycom Joka.

19.8.12.5 KOHCTpyKLUMA coeauHeHMs MPOBOAHMKOB pabodvero 3asemrieHus OOoSbKHa
obecneymBaTb HaAEXHOE ANEKTPUYECKOE COEANHEHNE C KOPMYCOM.

PekomeHayeTca MNpUMEHEHUE MOLUHbIX LWWH, COEOMHEHHbLIX C KOPNycoM [OoKa B
HEeCKOITbKMX MecTax.

19.8.12.6 He3aBMCMMO OT CMUCTEMbI KaHanmM3auun dreKTPoOIHEPTrUK, NPUMEHAEMON Ons
CBapOYHON CETU, CBAPOYHbIA NOCT HA JOKYEMOM CyAHE AOSMKEH NUTaTbCA MO ABYXNPOBOAHOWN
cucTteme OT CBapO4YHOWM CEeTU AOKa.

Mcnonb3oBaHue koprnyca [AOKyemMoro cyaHa B KadecTBe oOpaTHOro nposoda He
pornyckaeTcs.

19.8.12.7 MNpw nponsBoAcTBE CBAPOYHbIX paboT Ha Kopnyce AOKyeMoro cygHa kabenb ¢
NPOTUBOMOMOXHbLIM  9MNEeKTpoAy NOoTeHUManoM [OMKeH MoAKnio4aTbCsa K Koprycy no
BO3MOXXHOCTM BrvKe K MeCTy CBapKMW.

19.8.13 LlUuHonNpoBoOAbI.

19.8.13.1 Ha gokax gonyckaetcs NnpMMeHeHMe LWMHOMPOBOAOB. 3alnTHOE NCNOMNHEHNE
LUMHONPOBOAOB B 3aBUCMMOCTM OT MeCTa YCTaHOBKM JOIDKHO oTBeYaTb TpeboBaHuam 2.4.4.2.
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19.8.13.2 lLnHonpoBog AomkeH ObiTb paccyMTaH Ha COOTBETCTBYHOLLYIO Harpysky u
BMECTE C U3onsaTopamMu 1 KpenswmmMm KOHCTPYKUMSMIN JOKEH BblAePKMBaATbL MEXaHUYecKme
YCUnns, BO3HMKaOLWME NP KOPOTKOM 3aMblKaHUM HENOCPEACTBEHHO Ha LUMHAX.

19.8.13.3 B wunHonpoBogax npu nepeMmeHHOM Toke 6onee 1500 A 4OMKHbI ObITb MPUHSATHI
Mepbl MO CHWXEHUIO NOTepPb B LUMHOAepXaTenax, apMaTtype, U3onaTope U KOHCTPYKUMAX OT
BO3eNCTBUSA MarHUTHbIX NOTOKOB.

19.8.13.4 Bce 3awWuTHble W  KOMMYTAUMOHHbIE  annaparthbl, noakno4yaemble
HenocpeAcTBEHHO K LUMHOMPOBOAY, OOMMKHbI YyCTaHaBnMBaTbLCA B MecTax, OOCTYMHbIX A1
OCMOTpa U PEMOHTA.

Kabenn wnu wuHbl, coeguHsaoWwmMe 3aluTHble annapaTtbl C LWWMHOMPOBOAOM, LOSKHbI
UMETb AnnHy He 6ornee 2,0 M.

19.8.13.5 LnHonpoBoabl CO cTeneHbto 3awnTbl IP20 1 H/XKe AOMKHbI YCTaHaBNMBaTbLCS
Ha BbICOTE He MeHee 2,5 M OT YpOBHS HacTuna.

19.8.13.6 lNo Bcewn Tpacce WWMHOMNPOBOAA Ha 3aLLMTHOM KOXYXe depes Kaxable 3 — 5 M
AOIMKHbI ObITb HAHECEHbI NpeaynpeanTenbHble HAANUCK, YKasblBatoLLMe HanpsKeHne.

19.8.14 ABapuiHble 3fIeKTpUYeCcKne yCTaHOBKM.

19.8.14.1 Ha «kaxgom [oke [OofmKeH ObiTb YCTAHOBMEH aBapUMHbLIA  MCTOYHMK
3MEKTPUYECKON 3Heprnn, obecneuymBaloWnin nNUTaHne Bcex Tpebyembix noTpebutenen B
TeYyeHue He meHee 3 4.

19.8.14.2 ABapuiHbI  UCTOYHUK 3NEKTPUYECKOM JHeprum [OormkeH obecneyvmBaTtb
nutTaHue Tex notpebutenen B cootBeTcTBUM € 9.3.1, KOTOPbIE YCTAaHOBMNEHBI Ha JOKe, a Takke
cnegyoLwmx:

.1 3nekTponpuBOAOB OTBETCTBEHHbIX KMMHKETOB CUCTEMbI MOMPYXEHUS U BCMMbITUS
Aoka (He MeHee OBYKPaTHOro 3aKpbiBaHUSA U OTKPbIBAHUS KITMHKETOB);

.2 uUenen ynpaBneHnsa N KOHTPONs CUCTEMbI NOTPYXEHUS N BCAMbITUS [OKa;

.3 cnyxebHon KOMaHOHOW CBA3MN.

19.8.14.3 NMpn NpyMeHeHNN B KA4eCTBE aBapUMHOIO UCTOYHMKA ANEKTPUYECKON IHEPTUN
Ansenb-reHepaTopa Cc aBToOMaTUYECKNUM MYCKOM OOITKEH ObiTb TakKe NpegyCMOTPEH MECTHbIV
nycK.

19.8.14.4 lNMomeLlLeHNe aBapuUNHOrO Au3enb-reHepaTopa AOSMKHO pacnonaratbCs Bbllle
npeaenbHON NNHUK NMOTPY>KEHNA A0Ka U BbITb NErKO4OCTYMHbLIM C OTKPbITON Nany6bsbl.

19.8.14.5 Bce aBapuiHble NoTpedutenn OOmKHbI Mony4aTb NUTaHWE OT aBapUMHOIO
pacnpeaenuTensbHoro wmra.

B o00oOCHOBaHHBLIX Cryvyasix aBapuiHbLIM  OU3efNb-TeHepaTop W aBapUMHBIN
pacnpegenutenbHbii WnT (APLL) gonyckaeTca ycTaHaBnvMBaTb B pasHbIX MOMELLEHUSX, a
Tarkke B kadectBe APLL ncnonb3oBatb OfHY CEKUUIO MMABHOMO pacnpeaenuTesnibHoro wura
npwn yCnoBun, YTO NOCNESHUI PAcronoXeH Bbille NpeaeribHON NIMHUK NOTrPYXEeHUsT AoKa.

19.8.15 OnekTponpuBoAbl CUCTEMbI NOrPYKEHMA U BCMNNbITUA AOKa.

19.8.15.1 OnekTponpuBog KIMMHKETOB (3a4BUXKEK) CUCTEMbI MOTPYXEHNA U BCANbITUS HE
OOJDKEH NPenaTCTBOBaTh 3aKPbIBAHMIO M OTKPbIBAHUIO UX BPY4YHYHO. [1py 9TOM AOMKHO BbITh
npeaycMOTpeHo GrokupytoLiee yCTPOMCTBO, MUCKMYallee paboTy anekTponpusoda npwu
nepeBoje KNUHKeTa Ha py4yHoe yrnpaBsreHue.

19.8.15.2 OnekTponpuBog KNUHKeTa A0MKEH MMETb MECTHbIN N AUCTAHLMOHHBIN (B LMY
W T.N.) ykasaTerb KOHEYHbIX MONOXEHUA KnuHkeTa. Mpu aToM ANna NpUBOAOB KIUMHKETOB,
pacnpegensalownx Bogy MO OTCekaM MNOHTOHOB, peKoMeHayeTca npefycmaTpusaTth
YCTPOMNCTBA, NoKa3blBaloLMe CTENEHb OTKPbIBAHUS KITMHKETA.

19.8.15.3 YnpaBneHue npuvBOA4aMU KIMHKETOB, pacrnpegendoowmx BOAy MO OTCekam
NOHTOHOB, PeKOMeHayeTCAa npefycMaTpuBaTh pasfernbHoe ynpaBneHne KaKabiM KIUHKETOM
1 rpynnoBoe — KNMHKETamMn NpaBoro v nesoro 6oprta.

19.8.15.4 Cxema ynpaBneHus anekTpogBuraTenieM BoOoOTAMBHOrO (6annactHoro)
Hacoca JormkHa npegycMmaTpmBaTb MECTHOE N ANCTAHUWOHHOE yrnpaBrneHne U3 LLeHTpanbHoro
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nocTa ¢ curHanuaaumen o pabote Hacoca UM KOHTPOIb 3a Harpy3Kon anekTpoaBuraTens no
amnepmeTpy.

19.8.16 Cucrema coeAUHEHNI UCTOYHUKOB NUTaAHUA.

Ecnu reHepaTtopbl, ycTaHOBfiEHHble Ha aBTOHOMHOM [JOKe, unn TpaHcdopmaTopbl
nuTaHnsa ¢ 6epera NogKYaTCs HENOCPEACTBEHHO HA pacnpenennTenbHbIN LWNHOMPOBOL,
6e3 yCTaHOBKM [NABHOrMO pacnpeaenuTenbHOro LWwuTa, B 3TOM Crlydae [OMmKeH ObiTb
YCTaAHOBMEH OOLWMI NynbT YNPaBfEeHWs, HA KOTOPOM OOSTKHbl ObiTb YCTaHOBIEHbLI OpraHbl
ynpaBreHna aBTOMaTUYECKMMWU BbIKSlOMATENAMM FEeHepaTopoB WM TpaHchopmMaTopos,
Npmnbopbl N YCTPONCTBA CUrHaNM3auumn, KOHTPONSA 1 3aLLUThI.

HomeHknaTypa npubopoB 1 YyCTPOWCTB yka3aHa B 4.6.

19.8.17 BbiCcOKOBOJSIbTHasi yCTaHOBKa A0Ka.

19.8.17.1 BbICOKOBOMbTHAsi YCTAaHOBKA [o0Ka AOSMKHA COOTBETCTBOBaTb TpeboBaHUAM M
HOpMaM HauWOHanbHbIX CTaHOAPTOB W MpaBuil, PacnpoOCTPaHALWINXCS Ha Oeperoeble
ANeKTpU4EeCKNe yCTaHOBKMN.

19.8.17.2 BbicokoBOSIbTHAsA YyCTaHOBKA [oKa [OOMKHA pacnofiaratbCa B OTAENbHbIX
cneunanbHbIX 3N1EKTPUYECKUX MOMELLIEHNSX.
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19.9 CTOEYHbIE CYOA

19.9.1 B kayecTBe OCHOBHbIX WUCTOYHUKOB 3NIEKTPUYECKON IHEPrUN ANSi CTOEYHbIX
Cy[oB [onycKkaeTcs NpUMEHATD:

reHepaTopbl;

©eperoByto aNEKTPUYECKYH0 SHEPTOCUCTEMY.

19.9.2 B kauyecTBe OCHOBHbIX MCTOMHMKOB 3MEKTPUYECKON SHEPTUM HA aBTOHOMHbIX
CTOEYHbIX Cyfax OOSMKHO NpeaycMmaTpuBaTbCsl HE MEHEE OBYX reHEpaTopOB.

[ononHutenbHo MoxeT ObiTb NPeayCMOTPEHO NUTaHME CYdOBOW CeTM OT OeperoBomu
3MEKTPUYECKON SHEPrOCUCTEMBI.

[na HeaBTOHOMHbIX CTOEYHbIX Cy[0B AOMNYyCKAeTCa UCNOoNb30BaHWe TOMbKO Geperosomn
3NEKTPUYECKON SHEPrOCUCTEMBI.

19.9.3 MoWHOCTL reHepaTopoB OCHOBHOIMO WCTOYHWKA 3MEKTPUYECKON 3Hepruu
ABTOHOMHbIX CTOEYHbIX CYAOB MM MOLLHOCTb, NocTynawwasi oT 6eperoBom aneKkTpu4eckon
3HEpProcucTembl, AOIMKHA ObITb AocTaTodHOW Ansd obecrneyeHust pexmnmoB paboTbl B
COOTBETCTBMM C Ha3HAYEHMEM CydHa, a Tawkke Onsi obecrneyeHus pexmmoB paboThl Npu
noxape, npobonHax B koprnyce unu Apyrmx HebnaronpuaTHbIX 06CTOATENBCTBAX, BNSAIOLLMX
Ha 6e30nacHOCTb CTOEYHOro cygHa, npu paboTe OCHOBHOMO WMCTOYHMKA SMNEKTPUYECKON
3Heprum.

19.9.4 MOLLHOCTb OCHOBHbIX reHepaTOpOB aBTOHOMHOMO CTOEYHOro CyAHa OOSmKHa
OblTb Takol, 4TOoObI MNpWU BbIXOAE W3 CTPOsi NOOOro M3 reHepaTopoB OCTaBLUMECS
obecneumBanu pexnmbl paboTbl, ykazaHHble B 19.9.3.

19.9.5 MNuTaHne u curHanusauusi OTBETCTBEHHbLIX CUCTEM W YCTPOWCTB MSiaByymx
FOCTUHWL, 1 OBLLEXUTUIA AOMKHbI OCYLLEeCTBNATLCA B cooTBeTcTBMM ¢ 19.1.1.1 — 19.1.1.4.

CurHanbHo-rabapuTHble dhoHapu OOMycKaeTcs NUTaTb OT LUTOB OCBELLIEHNS.

19.9.6 B kaxgon nnaByyenl roCTUHMLE M B OOLLEXUTUM OOIMKEH ObITb YCTAHOBIEH
aBTOHOMHbIV aBapUNHbINA UCTOYHUK SNEKTPUHECKON SHEPTNN, 0becneuYmnBaroLLni B TedeHne 12 4
nutaHne notpebutenen B cootBetTcTBMM ¢ 19.1.2.1, a Takke B TedeHne 30 MUH nuUTaHue
notpebutenen cornacHo 19.1.2.3.

19.9.7 B oTHOLWEHNN aBTOMATMYECKOro nycka aBapuMHOro UCTOYHUKA 3NIEKTPUYECKON
3HEPrun M HanuMyuna aBapuMHOIO NEPEexXOAHOr0 UCTOMHUKA B MAaBy4YMX rocTMHMUAX U B
0OLLEXNTUSX OOIMKHBbI ObITb BbINOSHEHLI TpeboBaHusa 19.1.2.4 — 19.1.2.7.
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19.10 PbiBOJIOBHbIE CYOA

19.10.1 OcBuaeTenbLCTBOBaHME INEKTPUYECKOro o6opyaoBaHuUs cyaHa.

19.10.1.1 OcBuaeTenbCTBOBAHUIO Ha CyaHe B AOMOMHEHWe K nepeyncrneHHsim B 1.3.2
nognexar criegyowne sugbl 06opyaoBaHns, CUCTEM M YCTPONCTB (cM. Tarke 1.3.2.4.2):

.1 anekTpunyeckoe obopyaoBaHNE NPOMbICIIOBbIX MEXaHN3MOB;

.2 anekTpuyeckoe obopyooBaHME TEXHOSOMMYEeCKUX MexaHu3aMoB (06paboTku
NPOAYKTOB NPOMbICAa 1 foBa).

19.10.2 OceBuageTenbCcTBOBaHME 3NIeKTPUYeCcKoro obopynoBaHuA npum
MU3roTOBIEHUMN.

OcBunaeTensLCTBOBAHMIO MPWY U3rOTOBIEHUN B AOMOSIHEHME K nepedvucrnieHHomy B 1.3.3.1
NOANEXMUT aneKkTpuieckoe obopydosaHue, ykasaHHoe B 19.10.1.1. [lonyckaeTcsa UCnosnb3oBaHne
ykasaHHoro B 19.10.1.1.2 anekTpuyeckoro obopynoBaHms 0OLLENPOMBILLIIEHHOTO UCTONHEHWS,
He B NOSHOM Mepe oTBevatoLlero TpebosaHnsm pasg. 1 — 18.

19.10.3 KOHCTpPYKTUBHble TpeObOBaHMA W CTeNeHb 3alUTbl 3NEKTPUYECKOro
o6opyanoBaHUs NPOMbICIIOBbLIX U TEXHONIOMMYECKUX MEXaHU3MOB.

19.10.3.1 GnekTpnyeckoe oboOpyaoBaHWE B NoMelleHuax no obpaboTke NpOAyKTOB
npoMbICna U foBa OOIMKHO ObiTb YCTOWMYMBBIM K BO3L4ENCTBUIO HA HEro 3abopTHOW BoAbl U
NpoayKToB pblboobpaboTKN, UM COOTBETCTBYIOLLIMM 06pa3oM 3aLLmLLEHO.

19.10.3.2 PacnpepenurtenbHble  YCTPOMCTBA 7] nyckosawjmMTHas annaparypa
anekTpudeckoro obopyaoBaHus, ykaszaHHoro B 19.10.3.1, AOMKHbI yCTaHaBnvBaTbCs B
NMOMeLLEeHMAX OTAEeNbHbIX OT MOMELLEeHUN, npefHas3Ha4vyeHHbIX Ana obpaboTkn NpoayKToB
npombIcna u noea.

19.10.3.3 Kabenn B mecTax, NOABEPXEHHbIX ASIMTENbHOMY BO3L4EWCTBUIO COMU WK
OPYrMX NpoaykToB pbiboo6paboTku, OOMKHbI MMETb OOOSOYKM, CTOMKME K BO3AENCTBUIO
AaHHOW cpebl NN COOTBETCTBYHOLLMM 06pa3oM 3aLULLEHHbIE.

19.10.3.4 OTpenbHble NOMELLEHMS XONMOAWUSIbHBIX YCTAHOBOK, a Takke MNOMeLLeHMUs
XpaHeHusi 6annoHOB C XOnogunbHbIM areHToM rpynnbl |l cormacHo 2.2.1 yactm Xl
«XonoaunbHble  YCTaHOBKU»  paccMaTpuBalOTCA KakK  B3pbIBOONACHblE  MOMELLEHUS.
OnekTpudeckoe o6opyooBaHME B OTAENbHbIX MOMELLUEHUSX XONOAWSbHbBIX YCTaHOBOK,
ocTaroLleeca B paboTe nocne aBapunNHOro OTKNKYEHNS, NpeaycMoTpeHHoro 20.2.4, a Takke
anekTpudeckoe o06OpygoBaHWE B MNOMELLEHUAX XpaHeHWs O6annoHoB [OIMKHO ObiTb
B3pbIBO3aLUULLEHHOrO UCNOSTHEHUS C YPOBHEM B3pPbIBO3aLUUTLI He HXKe 1IA T1.

19.10.4 CocTaB U MOLWHOCTb OCHOBHOIO MCTOYHUKA 3JIEKTPUYECKON IHEpPruu.

19.10.4.1 OnpegeneHne coctaBa U MOLJHOCTM OCHOBHOIO WMCTOYHWMKA SNEKTPUYECKON
3HEeprum JOMKHO NPOM3BOANTLCS C Y4ETOM CreayoLwWwmx pexmMmoB paboTebl cyaHa:

A X040BOrO;

2 MaHeBpOB;

.3 BO Bpems noxapa, npobounHbl Kopnyca nunu gpyrmx BrvsowWmMx Ha 6e3onacHOCTb
nfaBaHWA CcyaHa ycrnoBui npu paboTe OCHOBHOrO UCTOYHMKA SNEKTPUYECKON SHEPruu;

4 NMPOMBbICITOBOrO.

19.10.4.2 MOLWHOCTL reHepaTopoB, BXOOAWMX B COCTaB OCHOBHOIO WCTOYHUKA
3NEKTPUYECKON aHEePrun, AomkHa ObiTb 4OCTAaTOYHON, YTOOLI NpW BbIXOAE M3 CTPOSA Nnboro
N3 HMX ocTaBLumnecs obecneunmBan BO3MOXHOCTb MUTAHUS SNEKTPUYECKOro obopyaoBaHus,
Heobxoaumoro ans obecneveHnst ABMKEHUS, ynipaBneHms n 6e3onacHoOCTM cygHa B pexunmax,
yka3aHHbix B 19.10.4.1, npu OQHOBPEMEHHOM oObecneyeHun HopMasbHbIX YCNOBUM
obuMTaemMocTn Ha cydHe, 3a WCKINHOYEHWEM MOLLHOCTU, HEOBXoaMMOW ANs MPOMbICIOBbIX
onepaumin, 06paboTkm 1 coxpaHeHUs ynosa.

Ha cypnax BanoBor BMeCcTUMOCTbIO MeHee 500 fonyckaeTcsl He y4uUTbiBaTb MOLLHOCTb,
Heobxoaumyto ana obecneyeHnss HopMarbHbIX YCIOBUI 0BUTAaEMOCTU Ha CyaHe.
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19.10.5 PacnpegeneHune aneKTPU4YEeCKON IHepruu.

19.10.5.1 lMpn Hanuuum B COCTaBe OCHOBHOIO WCTOYHUKA SNEKTPUYECKOW IHeprum
BarioreHepaTopoB, He MNpeAHas3HadeHHbIX AN napannenbHon paboTbl C reHepaTtopamu C
He3aBUCMMbIM NPUBOAOM, MeEXaHW3Mbl W CUCTEMbl, oObecnedvBalolWne ABWKEHUE,
yrnpaBnsemMocTb 1 6€30MacHOCTb NriaBaHus, AOMKHbI MOMyYaTb NMUTaHUe OT LWWH reHepaTopoB
C He3aBMCMMbIM NPUBOLOM, a ANeKkTpuyeckoe obopyaoBaHMe NPOMbICIOBbIX MEXAHU3MOB U
TexHornorn4yeckoro obopygoBaHms — OT LUMH BanoreHepaTopos.

19.10.5.2 OnekTpuyeckne NpuMBOAbI KOMMPECCOPOB XONOAUITbHOM YCTAaHOBKU OOSDKHbI
nonyyaTb NUTaHWe No OTAenbHbIM dmaepam OT LUMH FMaBHOrO pacnpeaenuTenibHoro LWwura.
[onyckaeTcsa nuTaHue anekTpu4ecKnx NpuBoLoB KOMNPECCOPOB XONOAUINBHON YCTaHOBKN OT
OTAENbHOro pacnpefenurernbHOro LWuTa, nornydyatowero nurtaHve no AsymMm duaepam,
NOOKIMHOYEHHBIM K pa3HbIM CEKLUAM MMaBHOro pacnpeaenutensHoro wmra.

19.10.5.3 MNpw nutaHum ot ceTn ¢ HanpshxeHmem 6onee 50 B nepeHOCHbIX NHCTPYMEHTOB,
a TaKkke nepeaBWKHbIX CPedCTB MexaHu3auuu, He YCTaHOBIIEHHbIX CTauuoHapHO, AN
Kaxgoro notpebutens criegyet NPUMEHSTb YCTPONCTBO 3aLLUMTHOMO OTKIMOYEHNS] B COMETaHnn
C pasgenuTenbHbIM TpaHCHOopPMaToOpPOM.

YCTPOMCTBO [OSMKHO OTKMNOYaTb MUTaHWe, ecrnim TOK YTedku Ha kopnyc Oyaet
6onbwe 30 MA.

19.10.6 OcBelueHue.

19.10.6.1 MNomeLleHns no obpaboTke NPOAYKTOB NPOMbICIA N OTAENEHNS XONOANSbHbBIX
MalVH OOIMKHbI OblTb 060OpyAOBaHbl CTALMOHAPHBIMU CBETUIbHUKAMMK, PacrofioXeHue Wt
nUTaHne KOTOPbIX JOMKHO BbITb BbINOSIHEHO B COOTBETCTBUM C 6.2.3.

19.10.6.2 Tptombl ONs  XpaHeHWst pblIboONpPoAyKUMM  OOMKHbI  ObiTb  060pyaOBaHbI
CTauMOHapPHbLIMU CBETUITbHUKAMK, KOTOPbIE AOMKHLI NonyyaTb NMTaHue cornacHo 6.2.7.

19.10.7 CwurHanusauus.

BHyTpn oxnaxxgaembix TPIOMOB Y KaX4oro Bbixoda [OIMKHA ObiTb YCTaHOBMEHA KHOMKa
curHanu3auum «4Yenosek B TpOMeE» ANA Nogadv curHana B pyreByto pybky mnu B gpyroe
NMnoMeLLeHne C NOCTOAHHOW BaxTON.

19.10.8 ABapuiHble 3NIeKTpUYeCcKkne yCTaHOBKM.

19.10.8.1 ABapuirHble WUCTOYHUKN JNEKTPUYECKOW SHeprum AOMKHbl obecnednBaTtbh
nuTaHue cregyowmx notpeburenen:

.1  aBapuMHOro ocBeLLEHUS:

.1.1 mecT cbopa n nocagku B cnacatesfbHble CPeaCTBa, a Takke NPOCTPaHCTB 3a 6opTom
B MecTax crnycka cnacaTeribHbIX CPeACTB;

.1.2 BCex npoxonoB, CXOAHbIX TParnoB U BbIXOLOB;

.1.3 nocTtoB ynpaBneHus;

1.4 MaWuHHBIX NOMELLEHWI, NOMELLEHUN reHepaTopHbIX arperaToB, MOMELLEHMS
pyneBoro npueoaa, noMeLleHUss aBapuMHOro UCTOYHWKA SMNEKTPUYECKOM SHEpruu, a Takke
NOMELLEHWI TMaBHOIO U aBapUNHOro pacnpenenuTenbHbIX LWUTOB;

.1.5 nomewweHnn no obpaboTke NPOAYKTOB NPOMbICA U SIOBa U BbIXOAOB U3 HUX, a
Takke Ha nanybe B paioHe NPOMbICIIOBbIX MEXaHN3MOB;

.2 CUrHanbHO-OTNNYUTENbHLIX POHapen, oHapen curHana «He mory ynpasngaTbCca»
n pgpyrux coHapen, Tpebyembix 4acTtbio |l «CurHanbHble cpegctBa» [lpaBun no
0060pyaoBaHNIO MOPCKMX CY0B;

.3 obopygooBaHus BHYTPUCYLOBOW CBA3N W OMOBELLEHUSA, CUCTEMbI OBOHapyXeHus
noxkapa, aBpanbHOW CUrHanu3sauuu, namn SHEBHOW CUrHanm3aumm, 3BYKOBbIX CUrHarbHbIX
CcpencTs;

A4 aBapUNHOro NOXapHoOro Hacoca, ecin TakoBOW MMeETCH;

.5  paguo- n HaBuraumoHHoro obopyaoBaHUA B COOTBETCTBUMM C TpeboBaHUAMMU
yactn IV «PagnoobopynoBaHue» n yactn V «HasuraumoHHoe obopygoBaHue» [NpaBun no
o6opyanoBaHMI0 MOPCKUX CyO0B.
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19.10.8.2 MNomeweHns aBapurHbIX UCTOYHWKOB 9ONEKTPUYECKON 3QHeprum n  ux
TpaHcopmMaTopoB (€CNU  UMEITCH), aBapUNHbLIX MNepexodHbIX WCTOYHUKOB 3JHeprum,
aBapuUMHOro pacnpefenuTenbHOro LWuta W pacnpefenutenbHoro  Wwmuta  aBapUMHOro
OCBeLLleH1s Ha cyaax, Ha KoTopble He pacnpocTpaHaTes TpeboBaHua yactn V «[JeneHune Ha
OTCEKM», MOryT ObITb PACMOSNIOXEHbI HWXXE CaMOW BEPXHEW HenpepbiBHOW nanyObl, HO B
ntobom crnyyae Bbilwe nanybbl HagBogHoro 6opra.

19.10.8.3 ABapuiHble WUCTOYHUKN 3MEKTPUYECKON SHEprmM OOMkHbl obecneunBaTtb
nutaHne notpebutenen, ykasaHHbix B 19.10.8.1, B TeyeHnme 6 4. [Ons cyoos,
npeAHasHa4yeHHbIX ANS NpoMbica B MOMSPHbIX BOAAX, BpPeMs MUTAHUA AOOSMKHO ObiTb
yBernvyeHo A0 8 u.
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19.11 CYAA, NEPEBO3ALLUUE OMNACHbDIE INPY3bl

19.11.1 O6wme TpeboBaHUS.

19.11.1.1 TpeboBaHUsA HACTOSILLIEN MaBbl, B A4OMNONHEHME K TpeboBaHusam 7.2 Yactu VI
«[lMpoTuBonoxapHas 3awmTay, pacnpoCTpPaHSTCA Ha anekTpuyeckoe obopyagoBaHme Cyaos
N rpy30BbIX MOMELLEHUA ONA MepeBO3KN OrnacHbIX rpy3oB B COOTBETCTBME CO CTaHOApPTOM
M3K 60092-506.

19.11.2 B3pbiBOONacHbIe 30HbI, TOMeLWEeHNs U NPOCTPaHCTBa.

19.11.2.1 B3pbiBOONACHbIE 30HbI NOAPA34ENATCS:

30Ha 1 — 30Ha, B KOTOPOW NpW HOpMasbHbIX YCIOBUSIX paboTbl BO3MOXHO NPUCYTCTBUE
B3pbIBOONACHOM CMeCH.

30Ha 2 — 30Ha, B KOTOPOW ManoBeposSTHO NOsSIBIIeHMe B3PbIBOONACHOM CMECH, a B Criyyae
NnosBNeHNd 3Ta CMeCb NPUCYTCTBYET B TeYEHUE HENPOJOITIKUTENBHOIO Nepuoaa BpeMeHMU.

TunnyHble NpUMepPbI PAcNoNOXEHNS B3PbIBOONACHbLIX 30H NpuBeAeHbl B Tadn. 19.11.2.1.

Tabnwuuya 19.11.2.1
B3pb|BOOI‘IaCHbIe 30HbI ANnA onacHbIX rpy3oB

[MyHKTbI Tunn4yHble Npumepsbl Mpnmeyvaxns
19.11.2.2
A28 [ —|
19.11.2.4.1.1
19.11.2.5.1.1
19.11.2.3.2
19.11.2.4.1.2 E—H
19.11.2.5.1.2
19.11.2.41.4 T
19.11.25.1.4 _
]
19.11.2.4.2.1 I/I\L ecTecTBeHHas BEHTUNALMA
19.11.2.5.2.1 . «

® rnomMeLLeHune
- 7@ + a nopg, U3bbITOYHbIM AaBreHneM
CBeTOBas M 3ByKOBasi CUrHanmsauus B
nocTax ynpasneHus Npu nageHum
[aBneHns

eCcTeCTBeHHasa BeHTunAauud

19.11.2.4.2.1 14\
19.11.2.5.2.1

— Tonbko Ans TamGypa . - [+

WV

19.11.2.4.1.3
19.11.2.5.1.3
19.11.2.4.2.2
19.11.2.5.2.2

i — ra3oHenpoHunuyaemasa camMo3akpbiBaloLlanaca ABepb

+ — HeonacHoe nomMetleHne

- — onacHas 3oHa 1

onacHasi 3oHa 2
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19.11.2.2 [Insa onacHbIX rpy30B, NepeBo3nMbIX B Tape, knacca 1, kpome nogknacca 1.4S,
K B3pbIBOOMACHbIM 30HAaM OTHOCATCA credylolue noMeLlleHUss U NPOCTPaHCTBa,
Xapaktepusyemble Kak 30Ha 1:

.1 3aKpblTble MPOCTPaHCTBA rPy30BbIX OTCEKOB/TPIOMOB, a TaKkKe 3aKpbiTble WK
OTKPbITbIE rPY30BbIE NOMELLEHNS C FOPMU3OHTaNbHbIM CNOCOBOM MOrpy3Kn 1 BbIFPY3KU;

2 CTaLMOHAPHO YCTaHOBIEHHbIE KNaJoBble Cy0BbIX 3aMNacoB B3pblBYaThLIX BELLECTB.

19.11.2.3 Ina onacHbIX rpy3oB, NepeBo3uMMbIX HaBanom, knacca 4.1, 4.2, 9 n BOH
(BewecTBa onacHble HaBanom), KOTopblie MOryT 06pa3oBbiBaTb B3PLIBOONACHBLIE CMECU MbINn
C BO3yXOM, K B3pbIBOONACHbLIM 30HaM OTHOCSATCS CneayoLline nomMeLeHns u NpocTpaHCTBa,
Xapaktepusyemble Kak 3oHa 1:

.1 3aKpblTble NPOCTPaHCTBa rPy30BbIX OTCEKOB/TPIOMOB;

2 BEHTUNSAUNOHHbIE  KaHamnbl CUCTEM  BEHTUNAUMM  MOMELLEHUA  FPY30BbIX
OTCEKOB/TPIOMOB, yKka3aHHbIx B 19.11.2.3.1.

19.11.2.4 [Ina onacHbIX rpy30B, NepeBO3MMbIX HaBarnom, knacca 4.3, KoTopble MOoryT
00pas3oBblBaThb B3pbIBOOMACHYK a30BYHD CMECb, K B3pPbIBOOMACHbIM 30HAM OTHOCSTCS
cnegyoLwime noMeLLeHNs 1 NpocTpaHcTea.

19.11.2.4.130Ha 1:

.1 3aKpbiTble NPOCTPaHCTBA rPy30BbIX OTCEKOB/TPIOMOB;

2 BEHTUNSAUNOHHbIE  KaHanbl CUCTEM  BEHTUNAUMM  MOMELLEHUA  TPY30BbIX
OTCEKOB/TPHOMOB, YKa3aHHbIx B 19.11.2.4.1.1;

3 NPOCTPaHCTBA Ha OTKPLITON Nanybe unmn 4YacTUYHO BbIFOPOXXEHHbIE MOMELLLEHNS Ha
oTKpbITOM nanybe B npegenax 1,5 M OT NIOGLIX BbITSKHLIX BEHTUMNSALMOHHBIX OTBEPCTUN
rPy30BbIX OTCEKOB/TPIOMOB, YKa3aHHbIX B 19.11.2.4.1.1;

4 BbIFOPOXEHHbIE WM YaCTUYHO  BbLIFOPOXEHHLIE  MOMELLEHUs, UMetome
HenocpeaCcTBEHHbIN BbIXO UK ApYyrne OTBEPCTUSA B MOMELLEHNSA U MPOCTPaAHCTBA, YKa3aHHbIe
B 19.11.241.1 wn 19.11.24.1.2, ecnM He TMpUHATbI COOTBETCTBYHOLUNE  MEpbI,
NpenaTCcTBYOLNE NPOHNKHOBEHMIO B3PLIBOONACHOM CMECU B 3TU NOMELLEHUS;

.5  TpybonpoBoabl CUCTEM BEHTUMSILMM, CUCTEM NbSSbHBIX BOA U T.M. B Criyyae, korga
OTKPbITbIE KOHLbI 3TUX TPYOONPOBOAOB HEMOCPEACTBEHHO BbIXOAAT BO B3PbIBOOMACHYHO 30HY 1.

19.11.2.4.2 30Ha 2:

A1 BbIFOPOXXEHHbIE UMW YaCTUYHO BbIFOPOXKEHHbIE MOMELLEHUS C eCTECTBEHHOM
BEHTMNAUNEN, UMEIOLLINE HEMOCPEACTBEHHbIN BbIXO UNW ApYyrMe 0TBEPCTUS B MOMELLEHNS U
NPOCTPaHCTBA, ykaszaHHble B 19.11.2.4.1.1 1 19.11.2.4.1.2 n OTAENEHHbIE OT 3TUX NOMELLEHUI
C NOMOLLIbIO ra30HENPOHNLAEMbIX CaMO3aKpbIBalOLMXCS ABEPEN, a Takke HEMOCPEACTBEHHO
B npeferniax BO3AYLIHOrO LWM03a, eCriv TakoBOW NpeyCMOTPEH;

2 npocTpaHcTBa B npeaenax 1,5 M oT NpOCTPaHCTB UMM NOMELLEHUIA HA OTKPLITOM
nany6e, ykasaHHbIx B 19.11.2.4.1.3;

.3 3aMKHyTble MpOoCTpaHCTBa (Hanpumep: TyHHenu TpybonpoBOAOB, fbSAMNbHbIE
HacoCHble oTAeNieHus u T.n.), cogepxawme TpybonpoBoabl, ykasaHHble B 19.11.2.4.1.5,
BMecTe C ux bnaHuamu, KnanaHamu, Hacocamum WM T. M., 3a WUCKNOYEHMEM CryvyaeB
NPUMEHEHUST B 3TUX MOMELLEHNAX creunanbHblX METOAOB MOBLIWEHUS [aBrieHus,
ogobpeHHbIx Pernctpom.

19.11.2.5 Ina onacHbIX rpy3oB, NepeBo3MMbIX B Tape, krnacca 2.1, a Takke 3, 6.1 n 8
(knakocTn € Teen < 23 °C) K B3pbIBOONACHLIM 30HAM OTHOCSATCA Crieaytolme noMeLLeHus u
npocTpaHcTBa.

19.11.2.5.130Ha 1:

.1 3aKpblTble NPOCTPaHCTBA rPy30BbIX OTCEKOB/TPIOMOB;

2 BEHTUNSAUWOHHbIE  KaHamnbl CUCTEM  BEHTUNAUMM  MOMELLEHUA  TPY30BbIX
OTCEKOB/TPIOMOB, yka3aHHble B 19.11.2.5.1.1;

3 NPOCTPaHCTBa Ha OTKPLITOM Nanyde nnmn 4YaCcTUYHO BbIFOPOXXEHHbIE MOMELLLEHNS Ha
OTKpbITON nanybe B npegenax 1,5 M OT nNO6bIX BbITSXKHBIX BEHTUISALNOHHBIX OTBEPCTUN
rPy30BbIX OTCEKOB/TAHKOB, yKa3aHHbIx B 19.11.2.5.1.1;
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.4 BbLIFOPOXEHHbIE WMW  YaCTUYHO  BLIFOPOXEHHbIE  MOMELLEHUs, UMeloLne
HenocpeACTBEHHbIA BbIXO4 WM Apyrue OTBepCTUs B OAHO W3 MPOCTPAHCTB, YKa3aHHbIX
B19.11.25.1.1 w 19.11.25.1.2, ecnu He TnNpPUHATbI COOTBETCTBYKWOLIME  Mephl,
npenaTCcTBYOLNE NPOHNKHOBEHUIO B3PLIBOONACHOW CMECH B 3TU NOMELLEHNS;

.5 TpybonpoBoabl CUCTEM BEHTUALUKN, CUCTEM MbAMNbHBLIX BOA W T.M. B CNy4yae, Korga
OTKPbITblE€ KOHLbl 3TUX TPyOONPOBOAOB HEMNOCPEOCTBEHHO BbLIXOAAT BO B3PbIBOOMACHYHO
30HY 1.

19.11.2.5.230Ha 2:

.1 BbIFOPOXEHHbIE WMAN YaCTUYHO BbIFOPOXKEHHbIE MOMELLEHNA C eCTeCTBEHHOM
BEHTUNAUWEN, UMEIOLLME HENOCPEACTBEHHbIV BbIXOL UM Apyrue OTBEPCTUSA B NOMELLEHMS,
yKasaHHble B 19.11.2.5.1.1 1 19.11.2.5.1.2 1 OoTAENEHHbIE OT 3TUX MOMELLEHNA C NOMOLLbIO
rasoHenpoHMLaeMbIX CaMo3aKkpbIBaOLLMXCSA OBEPEN, a Takke HeNnocpeacTBEHHO B nNpeaenax
BO3YLLUHOrO LWUM03a, ecrnv TakoBOW NpeyCMOTPEH;

.2 npocTpaHcTBa B paguyce 1,5 M OT NPOCTPaAHCTB UM NMOMELLEHMIA Ha OTKPbITOM
nany6e, ykasaHHbix B 19.11.2.5.1.3;

.3 3aMKHyTble MpoCTpaHCTBa (Hanpumep, TyHHeNu TpybonpoBOAOB, fbsANbHbLIE
HacOCHble OTAeNieHust 1 T.Mn.), cogepxawme TpybonpoBoabl, ykaszaHHble B 19.11.2.5.1.5,
BMecCTe C uX pnaHuyamu, KrnanaHamuy, Hacocamu n T.M., 3a UCKMOYEHNEM Criyvaes, Korga B
Taknx NOMELLEHNSIX UMeeTCa NPUHYANTENbHAA BEHTMNALMA C 6-kpaTHbIM 06OMEeHOM Bo3ayxa
B yac.

19.11.3 OnekTpunyeckoe o6OpyaoOBaHME BO B3pPbIBOONACHbLIX MOMELLEHUSAX WU
npocTpaHcTBax.

19.11.3.1 OnekTpuyeckoe obopygoBaHue, YCTaHaBNMBaemMoe B MNOMELLEHMAX W
NpOCTpaHCTBax, rae MoxeT 06pa3oBbIiBaTbCA TOMbKO B3pbIBOOMACHAs Mbiflb OT HABaNOYHbIX
rpy3oB, AOMKHO COOTBETCTBOBATb CReAylWMM MUHUManbHbIM TpeboBaHWAM, €Cnn He
npegycMoTpeHo nHoe (cM. Tabn. 19.11.3.2):

.1 cTeneHb 3awmnThl IP55 1 MakcnmanbHasa TemnepaTypa nosepxHoctn 200 °C; nnu

.2 B3pblBO3ALUMLLEHHOrO WUCMOMHEHUA C TemrepaTypHbIM KnaccoM T3 u CTeneHbio
3awuThbl IP55.

19.11.3.2 Onektpudeckoe obopyaoBaHue, YCTaHaBNMBaemMoe B MNOMELLEHUAX WU
NpoCTpaHCTBax, rae MoOXeT o6pa3oBbiBaTbCA TONMbKO B3pblBOONAcHas rasoBas cpeaa,
OOIMKHO ObiTb  B3PbIBO3ALUULLEHHOTO  WCMOMHEHMS W COOTBETCTBOBAaTb Criedylowmm
MUHMMasbHbIM TpeboBaHNAM, ecrnn He NPeayCMOTPEHO UHoe (cM. Tabn. 19.11.3.2):

.1  TemnepaTypHbIn knacc T3;

.2 noarpynna obopygosaHus IIB.

AnekTpudeckoe obopyaoBaHMe B3PbIBO3ALLMLLEHHOIO BUAA AOMKHO ObiTb, MO KpanHemn
Mepe, C yPOBHEM B3pPbIBO3aLLMTbl COOTBETCTBYHOLLMM A115 paboThl B 30He 1.

Tabnwuuya 19.11.3.2
TpeboBaHMA K INEKTPUHECKOMY 000pYyAOBaHMIO B 3aBUCUMOCTU OT KOHKPETHbIX HaBaNIOYHbIX

rpysoB
CreneHb 3awWwmTbl NPOTUB
- CrteneHb - _
Knac OcHoBHoOM 33Tl MDOTUR B3pbIBOOMNACHOW ra3oBOn
OnacHble rpysbl c hakTop » poTns aTMocdepbl
1 B3pPbIBOONACHOM =
MO pucka Moarpynna | TemnepatypHbIf
nbinm
A Krnacc
AnNOMMHMEBBIV LLINAK 4.3 Bogopoa — 11C T2
AntoMunHui oeppocmnnuni, 4.3 Bogopoa - IIC T2
NMOPOLLOK
AnNOMUHWIA KPEMHUCTLIN, 4.3 Bogopoa — I1C T2
NMOPOLLIOK, HEMOKPbITHIN
AMMUWAYHO-HUTPATHbIE CM. CHOCKy?
yaobpeHus:
TMna A 5.1 — — —




Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acme Xl)

252
CreneHb CrteneHb 3awmThl NPOTUB
Knac OCHOBHOM 3AUATH NPOTUB B3PbIBOOMNACHOW ra3oBom
OnacHsble rpy3bl c dakTop N aTMocaepsl
MO puckal B3pbIBOONACcHOM Moarpynna | TemnepaTypHbIn
fblnn A Knacc
Tna B 9 — — —
Yronb BOH [Mbinb, MeTaH IP55 1A T4
YXeneso 1P BOH Bogopoa — 11C T2
deppodocdop (He BpukeTbl) BOH Bogopoa - IIC T1
deppocunununii 4.3 Bogopoa — IIC T1
Okeup xenesa. Xeneso 4.2 Mbinb IP55 1A T2
rybyaTtoe
YKMbIX 3€pHOBOM, BbIXKMMKMN 4.2 ["ekcaH — 1A T3
CunukomapraHel, BOH Bogopoa — 11C T
Cepa 4.1 Mpucywme IP55 - T4
CBOWCTBA

LinHKoBLIN Wnak, gpocc, 4.3 Bogopoa - IC T2
OTXO/bl, CbEMbI
1 B 9TOM KONMOHKE YyKa3aHbl TONbKO BeELLECTBA, KOTOPble MOryT BblAENSATbLCA W BO3AENCTBOBATb Ha
3NeKTpUYeckne yCTaHoOBKM U kabenu.
2 Bce anekTpuueckue uenu, 3akaHYMBAKOLWIMECS B TPY30BbIX MOMELLEHUSX, OOMKHbI OTKMYaTbCs B
COOTBETCTBUN C NOnoxeHusmn 2.9.9.

19.11.3.3 OnekTpuyeckoe obopygoBaHue, YCTaHaBnIMBaemMoe B MNOMELLUEHMAX W
NPOCTPaHCTBax, rge nepeBoO3ATCs TONbKO HaBanoyHble rpy3bl 1 BOH (BeliecTBa onacHble
HaBanoMm), OOIMKHO YyAoBNeTBOpsTb TpebosaHuam 19.11.3.1, 19.11.3.2 M MUHUMAIbHbLIM
TpeboBaHuam 1abn. 19.11.3.2.

19.11.3.4 OnekTpuyeckoe obopygoBaHuMe, YCTaHaBnMMBaemMoe B MNOMELLEHMAX W
NPOCTpPaHCTBax, roe MoxeT obpa3oBbiBaTbCA B3pblBOOMAcHasl rasoBas cpega W Mbifb,
OOJIMKHO yaoBNeTBopATb TpeboBaHmnam 19.11.3.1 1 19.11.3.2.

19.11.3.5 OnekTpnyeckoe obopygoBaHuWe, YCTaHaBnMMBaemMoe B MNOMELLEHMAX W
NpPOCTpaHCTBax, rae MoryT nepeBoO3nTbCS onacHble rpy3bl knacca 1, kpome 1.4S, OOMKHO
COOTBETCTBOBATb CreayloLmnM TpeboBaHUSAM:

A cTeneHb 3awmTtbl — IP65;

.2 MakcumanbHasi Temnepatypa nosepxHoctn — 100 °C.

19.11.3.6 GnekTpuyeckoe obopygoBaHvWe, YyCTaHaBnuBaemoe B
KaTeropum 2, AOMKHO ObITb:

.1  Tuna, COOTBETCTBYIOLLErO0 ANd MWCMNONb30BaHMS B CMEXHbIX MNOMELLEHUSX B
cootBeTtcTBMM ¢ 19.11.3.1 — 19.11.3.5;

2 cneumanbHOM KOHCTPYKUMW BUAA 3almUTbl «n» M COOTBETCTBYIOLLErO TEMnepaTypHOro
Knacca, noarpynnbl U CTeneHn 3alnTbl B cooteeTcTsum ¢ 19.11.3.1 —19.11.3.5;

.3 TakOW KOHCTPYKLUUK, YTOObI HE CO3aaBanucChb OyrM UNn UCKPbI, a UX NOBEPXHOCTU He
HarpeBanucb A0 OnacHbIX TemnepaTtyp BO BpeMsi HOpmasbHOM paboThbl.

Mpn HanmMuMm B NOMELLEHUSIX, OTHOCSALWIMXCSA K OMNacHOW 30He KaTteropum 2,
pe3epBnpyemMor CUCTEMbI MPUHYAUTESNTbHOW BEHTUNALMM C €€ aBTOMaTUYECKUM BKIOYEHUEM,
AOMyCKaeTCsl yCTaHOBKa 3NeKTpuyeckoro obopyaoBaHWs He cepTUmuMpoBaHHOrO Ans
OaHHOW KaTeropuyn, MpuM YCMOBMM €ro aBTOMATUYECKOrOo OTKMOYEHUss U BnoKMPOBKU
BKIMIOYEHMST MPU HEUCNPABHOCTU BeHTUNAUMK. [pyM 3TOM Ha NOCTYy C MOCTOSAHHOW BaxTOM
AOMKHa ObITb NpegycMoTpeHa 3ByKOBasi M CBETOBasl CUrHanusaums, cpabaTbiBatowasa npu
HEeNUCNPaBHOCTN B CUCTEME BEHTUMNSALNN.

[lns OTBETCTBEHHLIX CUCTEM TaKMX Kak ocylumTenbHas n 6annactHasi, anekTpuyeckoe
obopynoBaHue [OMKHO ObiTb C COOTBETCTBYHOLIMM YPOBHEM B3pbIBO3aLMTbl  ANd
NCMonb30BaHUA B OrMacHOW 30He KaTeropum 2.

19.11.3.7 MNepeHocHOe anekTpudeckoe obopyaoBaHME AOSMPKHO, Kak MpaBuio, UMETb
COBCTBEHHbIN aBTOHOMHbIA 3MEKTPUYECKUI UCTOYHUK JHEpPrnn (Kpome MckpobesonacHbIX

OMacHoM 30He
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anekTpudecknx uenen) M 6biTb cepTudmunposaHHoro 6e3onacHoro Tuna C YPOBHEM
B3PbIBO3aLLUTbI COOTBETCTBYHOLWUM Ansi paboTbl B 30HE 1.
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20 TPEBOBAHUA K ANIEKTPUHECKOMY OBOPYAOBAHUIO XONOAUINbHbIX
YCTAHOBOK

20.1 OBLUME NOJIOXKEHUA

20.1.1 TpeboBaHMs HacTosAWEro pasgerna pacnpoCTPaHATCA Ha 3neKkTpudeckoe
obopygoBaHue knaccuuumpyemMbiX XONOANbHbIX YCTaHOBOK.

TpeboBaHna 20.2.3, 20.2.4, 20.3.1 wu 20.4 pacnpoCcTpaHslOTCA Takke Ha
HeknaccuguuupyemMble XonoaurnbHble YCTaHOBKU.
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20.2 MTATAHUE N KOMMYTALUUA

20.2.1  JOnekTpuyeckMe nNpuMBOAbI XOMNOAWUSbHBIX YCTAHOBOK [LOMMKHbI MNosyyYaTb
nuTaHwe No oTaesibHbIM huaepam oT pacnpenenUTerbHOro WnTa XonoANNbLHON YCTaHOBKN.

[onyckaeTca nuTaHMe NpPMBOAHbLIX OBUratenien  XoNnoauSibHbIX — KOMMNPEeccopoB
HenocpeaCcTBEHHO OT [MaBHOro pacnpefenuTernibHoro wuta. XonogusnbHble BEHTUNATOPLI
MOryT NUTaTbCA OT pacnpefenuTenbHOro LWMTa XONoAUNbHOM YCTaHOBKU UMM OT ApYroro
pacnpenenuTensHoro wmTa, nuTaemMmoro HenocpencTBEHHO oT rmaBHOro
pacnpenenuTensHoro wura.

Mpn kaxgom cnocobe nuUTaHna HeobXxoauMO COXPaHsTb YyCcnosue, 4TOOblI NPUBOAbI
XONoAWMbHbIX YCTAHOBOK B Cryyae neperpysky reHepatopoB OTKNHYaNUCb B MOCEOHIO
oyepenpb.

MuTaHve aBapUNHOM BEHTUNALNN OOMKHO OCYLLECTBNATLCA NO OTAENbHOMY duaepy oT
pacnpenenuTeribHoro wmTa, nuTaemMmoro HenocpencTBEHHO oT rnaBHOro
pacnpenenuTenbHOro WwuTa, UM HenocpeaCcTBEHHO OT MNaBHOro pacnpenennTesibHoro Wwura.

20.2.2 NMnTaHne anekTpU4ecKkux MPMBOOOB U3OTEPMUYECKUX KOHTEMHEPOB OOSHKHO
oTBe4yaTb TpeboBaHuam 19.5.2.

20.2.3 [pn npumeHeHMM xonogwusnbHOro areHta rpynnbel Il (cormacHo Tatn. 2.2.1
yactn Xll «XonogunbHble YCTAHOBKM») OOIMKHO OblTb MPedyCMOTPEHO YCTPOWCTBO ANS
aBapuUMHOrO AUCTaHUMOHHOIO OTKMOYEHUs pacnpeaenuTernbHOro LWuta  XOonoausibHOM
YCTaHOBKM U3 CrieayloLWmnx MecT:

| C MOCTOSIHHOrO MecTa YyrnpaBneHust XONOAWSTbHOW YCTaHOBKOW B MOMELLEHUN
XONoAUIbHbIX MaLUVH;

.2 C MecCTa, pacnosioXXeHHOro BHE MPOCTPaHCTBA, KOTOPOE MOXEeT MoABEeprHyTbCH
3arpsA3HEHN0 XONOAWUNbHBIM areHToM rpynnel || npy aBapynHOM crnyyae B MOMELLEHUMU
XONoAUIbHbIX MaLUWH;

3 CHapyxu BO6MIM3N OT KaXKgoro BbIXo4a U3 NOMELLEHNIA XONOAUITbHbIX MaLUWH.

YCTponcTBO AN aBapUMHOrO OUCTaHUMOHHOIO OTKMYEHUS OOS/MKHO yCTaHaBMBaTbCA
TakuMm 00pa3om, 4TOObl MCKN4Yanacb BO3MOXHOCTb CIy4alHOro npuBEAEHUs €ro B
JencTeume.

20.2.4  YcTponcTteo ans aBapuMNHOro OUCTaHLMOHHOIO OTKMOYEHNSA
pacnpeaenuTenbHOro WnTa XonogubHOW YCTaHOBKM, paboTaloLLen Ha XONOANIbHOM areHTe
rpynnbl 1l, OO/MKHO OAHOBPEMEHHO OTKMOYaTb 3NEKTPUYECKne npuBoabl XONOAUSbHbIX
KOMMNPEeCcCcopoB, €CNN OHW NOMy4atoT NUTaHMe OT FMaBHOro pacnpenenuTensHoro wuta (CMm.
20.2.1), OCHOBHOE OCBeLLEHNE NOMELLEHNS XONOAMNIbHBIX MALUMH 1 OOHOBPEMEHHO BKITOYaTb
aBapUNHYO0 BEHTUNALMIO, BOASHbIE 3aBECHI U 3arnacHOe OCBELLEHME.

[ononHutensHo BOGNU3n OT yCTPONCTBA 4115 aBapUAHOIO ANCTAHLMOHHOMO OTKMOYEHMS
pacnpeaenuTenbHOro WnTa Takom XONo4MUNbHOM YCTAaHOBKN B MeCTax, YKkasaHHbix B 20.2.3.1
n 20.2.3.2, OOMKHbl OblTb YCTaHOBMEHbI YCTPOWCTBA AN AUCTAHUMOHHOIO BKIOYEHUS B
nodon ouepeaHOCTN aBapMMHON BEHTUNALMA, BOASAHbBIX 3aBEC U 3anacHOro oceelleHnsa 6e3
OTKITIOMEHUA pacnpenenuTenbHOro WwuTta XonoguibHON YCTaHOBKM.

20.2.5  [Ong nuTaHna anekTpu4eckux yCTPOUCTB, NOAOrpeBaloLunX FOKM U BbIXOOHbIE
OBEepU 13 oxraxagaembiX MOMELLEHNA N MOPO3USTbHBIX KaMep, PeKOMeHAYeTCa NPUMEHEHNE
©e30nacHOro HanpsKeHus!.
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20.3 BEHTUNALUA

20.3.1 B cnyyae npumeHeHus xonoaunbHOro areHTta rpynnsl |l anekTpuyeckue
ABUraTenu BbITSHKHbIX BEHTUNATOPOB aBapuMHOW BEHTUNALUW MOMELLEHUN XONOOUITbHbIX
MalLWH, YCTaHOBMEHHblE B BbITSXKHbLIX KaHanax, AOMMKHbl ObiTb B3PbIBO3ALLULLEHHOTO
NCMOSNHEHMS.

20.3.2  JnekTpuyeckue OBUraterniv BEHTUMNSTOPOB, HaxOAsLWMXCH B CTpye BO3AyXa,

NOCTYNAaILLErO N3 OXNaX4aeMblX rpy30BbIX NOMELLEHUI, AOSMKHbI UMETb CTENEHb 3alWUThbl He
HWXxe, 4yem IP55.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acme Xl)
257

20.4 OCBELWEHUE

20.4.1 Ecnu B KayectBe XONMOAUINBHOrO areHTa NPUMEHSIETCS XONOAWUIbHLIA areHT
rpynnel Il, TO KpOMe CBETUMNLHUKOB OCHOBHOIO OCBELLEHUS B MOMELLEHUAX XONOAUMbHBLIX
MalLLVH JOJTKHbI ObITb YCTaHOBSEHDI CBETUNbHUKA 3anacHoro ocBeLleHud
B3pbIBO3ALUULLEHHOIO WUCMOSIHEHNS C ydeTom TpeboBanmn 2.9.3, 2.9.11 un 2.9.13.
CBETUINbHUKM  3anacHOro OCBELUEHUS [AOOSBKHbl MNMUTATbCA HE3aBUCMMO OT MUTaHUs
3NEeKTpUYEecKoro obopynoBaHMsS U CBETUITbHUKOB OCHOBHOIO OCBELLEHMS, YCTAHOBIEHHbIX B
NMOMELLEHUAX XONOANIbHbIX MALLWH.
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21 3AMNMACHbIE YACTHU

21.1 Ha kaxgom cyaHe [OmkHbl ObiTb MpefyCcMOTPeHbl 3anacHble 4actu B
Konunyectse, AOCTAaTOMHOM [ANA NpOBEAEHWs PeMOHTa B CryYyae BbIxOoga M3 CTpos
OTBETCTBEHHbIX YCTPOMCTB Mpu nobon cuTyauuu, BKIKOYas aBapuio B Mope, C Lerbto
obecnevyeHns OBWXKEHWs, ynpaBneHus, 6e30nacHOCTM CydHa W HaXOOSALWUXCA Ha CcygHe
nogen.

21.2 lNpn onpegeneHMn HOPM 3anacHbIX 4YacTen crnefyeT pPYKOBOACTBOBATbLCS
peKoMeHAauMaMm N3roToBUTENEN KOHKPETHbIX BMAOB 060pyaoBaHus.
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22 CNEUWAIBbHBIE TPEBOBAHUA K SNEKTPUYECKOMY OBOPY[JOBAHUIO
CYAOBOW INEKTPO3HEPIETUHMECKOW CUCTEMbI (C33C)
C PACIMNPEAENEHUNEM NEKTPUYECKOWU SHEPTUN HA NOCTOAHHOM TOKE

22.1 OBLUUE MNMOJNTOXEHUA

22.1.1 Hacroswme TpebGoBaHNA NPUMEHMMbI K CUCTEMaM C pacrnpegeneHnem
3ANEKTPUYECKON SHEPrMM NOCTOSIHHOIO ToKa ¢ HanpsxeHuem o 1500 B, nsmepsieMbiM Mexay
NOJSIOCHBIMW BbIBOAAMW.

22.1.2 [Ons C33C c pacnpeneneHnem anekTpuy4eckon sHeprmm Ha NOCTOAHHOM TOKe
JonyckaeTcda NpuMeHeHne OONONHUTENBbHbLIX UCTOYHUKOB U pacnpenenuTenbHbIX YCTPONCTB
nepemMeHHoro TpexdasHoro Toka, YOOBMETBOPSAKOLWMX COOTBETCTBYIOLWMM pasgenam
HacTosLwen Yyactn Npasun.

22.1.3  WCTOYHMKOM 3MnEeKTPUYECKOW IHEPrMM MOCTOSHHOMO TOKa MOXET ObiTb, Kak
reHepaTop NOCTOSIHHOIO TOKa, TaK U BbINPAMUTESb, MNOMyYatoLLniA ANEKTPUYECKYIO SHEPTUO OT
reHepaTopa nepemMeHHoro Toka.

22.1.4 B pononHeHWe K cUCTEME KOHTPOMS COMNPOTMBIIEHUS U30MALMA, YKa3aHHOW
B2.11, OOMKHbI NPUMEHATLCA MEPEHOCHbIE YCTPOMCTBA MOUCKA MecTa MOBPEXAEHUs
N3onaumm.
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22.2 CACTEMbl COEQUHEHWW ATPEFATOB UCTOYHMKA 3NEKTPUYECKON
SHEPIn

22.2.1 B nononHeHue k TpeboBaHuio o pasgeneHun winH MPLL nocTosiHHOro Toka Ha
OBe 4acTtu, ykasaHHomy B 3.5.6, fgonyckaetca Hanuuue pByx HesaBucumbix [PLL,
coeduHsieMblX Mexagy cobon  KabenbHbiMM  NepemMbldkaMn UM LUMHOMNPOBO4AMM.
ABTOMaTU4eCKME BbIKNOYATENM [OOSMKHbI OblTb MpegycMoTpeHbl Ha 00eux CTopoHax
nepemMblidkM UM WwuHonposoga. B aTomM  cnyvyae noOAKYEHME TEeHepaTopoB MU
aybnupoBaHHbIX noTpebutenen OOMKHO ObiTb, MO  BO3MOXHOCTW, CUMMETPUYHO
pacnpegeneHo mexay MPLL.
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22.3 PACNPEQENEHUE SNEKTPUYECKOW SHEPIUN

22.3.1 CucteMbl pacnpegeneHms u JonyCcTuMble HanpsKeHns.

22.3.1.1 B CO3C u E3JY c pacnpegeneHneMm Ha MOCTOAHHOM TOKe [OoOnyckaeTcs
NPUMEHEHWe TONbKO  OBYXNPOBOAHOM  U30SIMPOBAHHOW  CUCTEMbI  pacnpegereHus
ANEKTPUYECKON IHEPTUN.

22.3.1.2 [Jonyctnmoe HanpsbkeHue MOCTOSHHOrO TOKa CUNOBbLIX CUCTEM Ha 3aXumax
NCTOYHUKOB 3MIEKTPUYECKON 3HEPTMM HE OOMKHO npeBbiwaTh 1500 B.

22.3.1.3 [Ons NP noctosHHOro ToKa 4OMKHO ObITb MPeayCMOTPEHO, Kak MUHUMYM, OBa
BonbTMmeTpa. Mpu pasgeneHnn wnH PLL NOCTOSAHHOMO TOKa Ha 4YacTW, B KaXKAOW 4acTu
AOIKeH ObITb NpegyCMOTPEH BONbTMETP.

22.3.1.4 [Onga kaxnoro BbINPSMUTENS, NMUTAOWEro WWHbI NOCTOAHHOMO TOKa, OOMMKHbI
ObITb NPEAYCMOTPEHbI aMNepPMETP U BONbTMETP.

22.3.2  ntaHue OTBETCTBEHHbLIX YCTPOMUCTB.

22.3.2.1 TlnTaHne OTBETCTBEHHbLIX YCTPOMCTB BO3MOXHO OT LMTa pacnpeaeneHust Ha
NMOCTOSIHHOM TOKe Yepe3 npeobpasoBarerib, MM6O OT OTAENbHOMO WMTa NEPEMEHHOr0 ToKa,
nUTaeMoro oT reHepaToOpOB NEPEMEHHOIO TOKa, yaoBneTBopsiowmx TpedosaHmnsam 3.1 n 3.2.

22.3.3 Pa3mewieHune pacnpenenutesnbHbIX WATOB.

22.3.1.1 TPU noctosiHHOro TOKa, reHepaTopHble arperaTtbl U BbINPSAMUTENN OOSMKHbI
ObITb pacnonoXeHbl B HEMNOCPEACTBEHHOW OM30CTM APYr OT ApYyra, Kak yka3aHo B 4.6.6.5.

22.3.4 PacyeT TOKOB KOPOTKOro 3aMblKaHUS.

22.3.4.1 Tlpun pacyeTe MakCUMasnbHbIX U1 MUHUMASTbHbLIX TOKOB KOPOTKOrO 3aMblKkaHUs
WCTOYHMK KOPOTKOrO 3aMblKaHUA, KpOMe yKa3aHHbIX B 4.6.3.2, OOSIKeH cogepaTb BCe UHbIe
ycTponctea (cneuuvarnbHble 3MeKTpOMEXaHUYecKne u 3nekTpudeckne KoHAEHCaTOpPHble
HaKONUTENWN 3HepPrun, Hanpumep, aNeKTPo-MallnHHbIE NpeobpasoBaTeny NepemMeHHOro Toka
B MOCTOSIHHbIA TOK 1 06paTHO, UNbTPbI C KOHAEHcaTopaMy 60NbLLOK CyMMapHON EMKOCTH),
paboTatoLme oqHOBPEMEHHO M CNOCOOHLIE AaTb TOK NOANUTKM B TOYKY KOPOTKOIO 3aMblKaHMSI.
PacueTr pana pacnpegenutenbHbiX YCTPOWUCTB MOCTOAHHOIO ToOKa MPOM3BOAMTCA NpU
«MeTannuyeckomM» 3amMblKaHUN Mexdy NPOBOAHUKAMU NPOTUBOMONOXHOW NOSIAPHOCTMU.

PacyeT TOKOB KOPOTKOrO 3aMblKaHWSA criedyeT BbINOMNHATH ANA BCEX ANEKTPUYECKNX
uenen, cornacHo 4.6.3.2, BkN4Yasg npenoxpaHuTenun, aBToOMaTUdecKue BblKAYaTenn u
apyroe anektpoobopyaoBaHue, a Takke Afs TOYEK Ha LWMHaX pacnpeaenurenbHOro wurta
NOCTOSAHHOIO TOKa.

22.3.4.2 Bsugy HannumMm B KOHTypax TOKOB KOPOTKOrO 3aMblKaHWSA KOHAEHCATOpPOB U
KOHOEHCATOpHbIX ©Gartapen, npouecc KOPOTKOrO 3aMblKaHUs MOXET COMNpoBOXAATbCA
PE30HaHCHbIMM TOKamu, BO3HMKaWOWMMW B pe3ynbTate oOMeHa aHeprven mexay
€MKOCTHBIMWU Y UHOYKTUBHBbIMUW 3fIEMEHTaMM B YNOMSIHYTbIX KOHTYpax. B ¢Ba3u ¢ aTum, pacyeT
TOKa KOPOTKOrO 3aMblKaHUSA PEeKOMEHOYETCH BbIMOMHATL C UCMNOMIb30BaAHMEM NPOrPaMMHOro
obecnevyeHnss ” KOMMbIOTEPHOrO MOLENMPOBAHMSA COOTBETCTBYIOLUMX CUCTEM WU KX
3KBMBANEHTHbIX (bparMeHTOoB.

PacueT TOKOB KOPOTKOrO 3aMblKaHNSA JOIDKEH BbINOSTHATLCS B LENU OT BbIXOOHbIX KIEMM
BbINPAMUTENS OO LWWH rnaBHoro pacnpegenutensHoro wwuta (MPLW), Ha BbiBOgax
aBTOMaTMYECKOro BbIKSloYaTeNs, a Takke HenocpeacTBeHHO, Ha wuHax MPLU. B nocnegHem
cny4yae OOMKeH BbINOTHATLCA pacyeT TOKOB NOAMUTKN BCEX OCHOBHbLIX LIEMEN.

22.3.4.3 PesynbTtaThl pacyeTa TOKOB KOPOTKOrO 3aMblKaHWUS OTAENbHbIX Lienen JOMKHbI
cogepxaTb nepeyeHb  BbIOpaHHbIX  KOMMYTAUMOHHbIX  3fIEKTPUYECKMX  annapartos,
npegoxpaHutenem M ux nacrnopTHble (HOMWHanNbHbIE) napameTpbl, B TOM 4ucne, AOns
CENEKTUBHbLIX BbIKIHOYaTENEeNn, 4ONYyCTUMbIE 3HAYEHUS NokasaTenen TepMMYeckon CTOMKOCTH
I%t.

[na noatBepXOeHWs BO3MOXHOCTU peanu3auun  3aliMTHOM (PyHKUMM BblOpaHHbIM
obopynoBaHueM B nepeyvHe AOMKHbI ObITb NPUBEAEHbI pacyeTHbIE 3HAYEHNST MaKCUMarbHbIX
N MUHUMaIbHbIX TOKOB KOPOTKOrO 3aMblKaHWs, a Takke pacyeTHble 3HayYeHUd nokasarernemn
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1%t No MeCTy YCTaHOBKM annapartoB 3alluThbl, 3@ COOTBETCTBYIOLLEE BPEMS, PaBHOE YCTaBke
Ha cpabaTtbiBaHue.

OueHka kayecTBa 3alUMLEHHOCTM 06opyooBaHMA OT TOKOB KOPOTKOrO 3aMblKaHWUS
annapatamu 3awWmTbl AOMKHA OCYLWECTBMAATLCA CpaBHEHMEM MacnopTHOro 3HayeHus
rnokasaTtensl TePMUYECKON CTOMKOCTU BblKnioyaTens I%t ¢ COOTBETCTBYIOLUM pPacyeTHbIM
3Ha4YeHneM nokasartens TepMUYEeCcKon CTOMKOCTU NPU NPOTEKAHUKN TOKa KOPOTKOro 3aMblkaHUSA
3a BpeMms, paBHOe yCTaBke Ha cpabaTbiBaHWe BbIKMoYaTens.

22.3.4.4 [1nqa pacyeTa TOKOB KOPOTKOIO 3aMblKaHNA B Cy40OBbIX 3NIEKTPOIHEPreTUYECKMNX
cucTemMax ¢ NOSTHbIM UM YacTUYHBLIM pacnpeneneHmemM aNeKTPoOIHEPTMM Ha NOCTOSSIHHOM TOKe
pekomeHayeTcs MpUMeHeHWe MEeTOAMKMW, MPUBEOEHHOW B MPUMoOXeHUn 1 K HacTodAwwemy
pasgeny.
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22.4 3ALIUTHBIE YCTPOUCTBA

22.4.1 3aMbliKaHMe Ha CTOPOHe reHepaTopa NOCTOAHHOroO TOKa.

22.4.1.1 Tlpn cpabaTtbiBaHUM 3aWMTbl, YyKasaHHOW B 8.2.6 reHepaTop AOSMKEH
oTkntoyaTbed ot NPLU 1 ero Bo30ykaeHne AOmKHO aBTOMATUYECKN CHUMATBLCS.

22.4.2 3amMblKkaHue Ha CTOPOHeE BbINMPAMUTENS.

22.4.2.1 BbinpamuTenn AO0MKHbI OblTb CHaGXEeHbl YCTPOMCTBaAMM 3alMTbl MPOTUB
MEXAYMOMCHOr0 KOPOTKOrO 3aMblkaHUs B Kabene wnu LWMHONPOBOAE, COEAMHSAILEM
BbInpaAMUTENb U MPLL.

22.4.2.2 C uenbto KOHTPOMSA 3aMblKaHMs Ha 3eMmto NONcoB B 00OpyAoBaHUM U B
dugepax  cucTemsl MOCTOAHHOINO  TOKa  [OJDKHbI NPUMEHATLCA  YCTPOUCTBA
onddepeHumansHON 3allnTbl.

22.4.2.3 [Mpun ntobbix 3amMbIKaHUAX Ha KOPMYC B CUCTEME OSMKHA cpabaTbiBaTh 3ByKOBast
M cBETOBasa curHanusaums.

22.4.3 3awmTa KoHOEeHCcaToOpPOoB.

22.4.3.1 EMKOCTHblE HAKOMUTENN INEKTPOIHEPIMM (KOHOEHCATOPbLI U KOHOEHCATOpPHbIE
GaTapen) pacnpegenuTenbHblX  YCTPOMCTB  MOCTOSIHHOTO  TOKA  AOMMKHbI  UMETb
ObICTPOAENCTBYIOLLYIO 3aLMTY OT TOKOB KOPOTKOrO 3aMblKaHUS B KaXXAOW OTAENbHOW Cekunm
n 6onee menneHHy0 Ha BXoae/BbIxo4e HakonuTens.

22.4.3.2 KoHpeHcaTopbl 3BeHa MOCTOSIHHOMO TOKa MOMynpOBOAHUKOBBLIX MHBEPTOPOB
AneKTponpuBoada, Mony4valoLero 9reKkTPO3HEPrnio OT  pacnpenernMTenbHbiX  YCTPOWCTB
NOCTOAHHOIO TOKa, C UEeNbio YCTPaAHEHUA WIM CHWXKEHUS MOAMUTKU TOKOM paspsga U
reHepupyeMbiM 3MNeKTPUYECKON MaLLMHOMW MPU KOPOTKOM 3aMblKaHUW B UCTOYHWKE, OOSDKHbI
ObITb, NO BO3MOXHOCTW, 3abnokmpoBaHbl Anogamn. Mpu OTCYTCTBUM TakoW BO3MOXHOCTH,
NnogkroyeHne K pacnpegenuTtensHOMY YCTPOWCTBY [OOMMKHO  OCYLLEeCTBNATbCA 4epes
3N1eMEeHTbI 3aLNTbl C NOBbILEHHbIM BbICTPOAENCTBUEM.
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22.5 ANEKTPUYECKUE MALUNHbDI

2251 [eHepaTopbl MNOCTOAHHONO TOKA W  3nekTpoasBurateny HOMUHANbLHON
mMowHocTeto 1000 kBT w©n 6Gonee pomkHbl ObiTb 0BOpydoBaHbl  yCTpOMCTBaAMM
anddepeHumnanbHon 3awmnTbl. [na 3ToM Uenu Ha Kopnyce asBuratens QofbkHa ObiTb
npegycMoTpeHa oOTaenbHass kopoOka BbIBOAOB, pacnoriaraemas Cc MNpOTUBOMONOXKHON
CTOPOHbI OT rNaBHOM KOPOOKM, B KOTOPOM AOSMKHbI OblTb NpeayCMOTPEHbl YCTaHOBOYHLIE
MecTa Ans gaTynkoB andpdrepeHumnanbHOM 3alnTbl.

22.5.2 [eHepaTopbl NEPEMEHHOIO TOKA U BCTPOEHHbIE B HUX BbLINPSAMUTENSIMU MOTYT
UMeTb OOLLYIO CUCTEMY OXNAXKAEHUS.
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22.6 TPAHC®OPMATOPbI MUTAHUA NOTPEBUTENEW NEPEMEHHOIO TOKA

22.6.1  TpaHcdopmaTopbl, NUTaeMble OT npeobpasoBaTenei, U WUCMonb3yemble B
KayecTBe WCTOYHMKA  OIIEKTPOSHEPruW, [OOMKHbl  COOTBETCTBOBATb  HOPMUPYEMbIM
napameTpam JOMyCTUMON CKOPOCTU U3MEHEHWI HaMPSHKEHUA NPU NMUTAHUU OT UMMYIbCHbIX
NCTOYHUKOB.
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22.7 NMPEOBPA3O0OBATENN ANEKTPUYECKOW SHEPIUMN

22.7.1 OTBopg Tenna oT CUNOBBbIX nonynpoBOAHUKOBbIX 3reMeHTOoB
npeobpasoBartenen C pacnpefeneHnemM SfeKTPOIHEePrnn MOCTOSAHHOrO ToKa, MOXeT
OCYLLIECTBIIATLCA KakK C MOMOLLbLI0 CUCTEMbI BO3AYLUHOIO OXIaXQeHus, Tak U XUOKOCTHbIX
oxflaguTenen Bosgyxa.

22.7.2  Bbinpamutenu, npegHasHayeHHble ANa napannenbHon paboTbl, JOMMKHbI ObiTh
CrnocoBHbl K paBHOMEPHOMY pacnpedeneHuto  Harpysku, BKMOYas KpaTKOBPEMEHHYIO
neperpysky.

22.7.3 TllopoepxaHue HanNpskeHUs Ha BbIXOAe HeynpaBnaemMoro BbINpAMUTENS
MoXeT ObiTb obecnedeHo cMcTeMor BO30yXXaeHUss reHepaTopa, UCMofb3yeMoro B Ka4yecTBe
WCTOYHUKA 3EKTPOSHEPrn ANa JaHHOro BbINpAMUTENS.

22.7.4  BbInpaMuTenu WUCTOYHMKOB 3MNEKTPOIHEPrnMn MOCTOSIHHOMO ToKa [OOSKHbI
coaepxaTb YCTPONCTBO ANSA OrpaHNYeHns nepeHanpsikeHnn n npuema n3dbiTOYHON SHEPrun
Ha BbIXOe BbINPAMUTENS, MNOAKMOYEHHOIO K pacnpeaenntensHOMYy YCTPOUCTBY MOCTOAHHOIO
TOKa.

22.7.5 B kauyectBe BbINpsMUTENEN UCTOYHUKOB 3NEKTPOIHEPTMM NMOCTOSIHHOIO TOKa
JOMNycKkaeTcad MNpUMEHEHME aKTUBHbIX YMNpPaBrseMblX BbINPAMUTENEN, MNOCTPOEHHbLIX MO
NPVHUMNY UCTOYHMKA TOKa C BO3MOXHOCTSIMM CTabunm3auum BbIXOQHOTO HanpsiXeHus n C
OOMNOSNTHUTENBbHON PYHKUMEN KOMNEHCALMN peaKTUBHON MOLLHOCTW Ha BXoae.

22.7.6  WHeepTopbl QY [OMKHbI MMETb BO BXOOHOW LEMW MOCTOAHHOIO TOKa
YCTPOWCTBO [Af1s1 OrPaHMYEHUsT TMEPEHANPSPKEHUN WU npuema Wu3bbITOYHOM SHEprumM ot
3reKTponpueoaa B pexume pexkynepawmu.

22.7.7 B BbIXOAHbIX UeNax WMHBEPTOPOB OOSMKHbI YCTaHaBNMBaATbLCS UNbTPbI AN
OrpaHUYEHNA CKOPOCTU WU3MEHEHUA HanpsikeHUs [0 OOMyCTUMOro YPOBHA W 3alluTbl
n3onaumMm Ha oBMOTKax ANEeKTPUYEeCKoN MaLlrHbl, NMBo TpaHcdopmMaTopa, NOAKITHYEHHOMO K
WHBEPTOPY.
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22.8 TPEBHbIE 3JIEKTPUYECKUE YCTAHOBKU

22.8.1 B coctaB rpebHoOI aNeKTPU4ECKON YCTaHOBKM, MOSyYatoLLen U UCMOb3yoLLen
3NEKTPUYECKYIO SHEPIMIO0 NOCTOSAHHOIO TOKa, BXOAUT cnegytowee obopyagoBaHue:

.1 rnaBHble reHepaTopbl MEepeMeHHOro Toka (MM MOCTOSIHHOrO TOKa) CO CBOUMM
YCTPOWCTBaMM ynpaBreHus — He MeHee 2 WT.;

.2 NONynpoBOLHUKOBbLIN NpeobpasoBaTenb — BbINPAMUTEND (MOXET BCTpanBaTbCA B
Kopnyc reHepartopa, a npu NpUMMEeHeHUn reHepaTopa NOCTOSIHHOIO TOKa — He UCNONb3YyeTCs),
HeynpasnsemMbIn NN ynpasnsembli, ANs Kaxgoro reHepaTopa;

3 NPL nocTosiHHOrO TOKa, pasfefieHHbIn Ha [Be 4acTu  MEeXCEKUUOHHbIM
aBTOMaTMYeCKUM BbIKNOYaTenem, Unn pasbeanHuTenem;

4 HakonuTenu, KOMMNEeHCUpYyoLLMe HeA4OCTaTOK UM N3BbITOK SNIEKTPUYECKON IHEPIM;

.5 nonynpoBogHukoBble npeobpaszoBaTenn — wuHBeEpTOpbl QY Ans nutaHua
CTaToOpHbIX 0OMOTOK rpebHbix anekTpoasuratenen (ML) nepemMeHHbIM TOKOM (Mnn
npeobpasoBaTenn MNOCTOSHHOTO HanpshkeHWa AOns NUTaHUA  SKOPHbIX 0OmoTok MO
NMOCTOSIHHBIM TOKOM) — He MeHee 2 LT.;

.6 ycTponcTso (6n0K) ynpaBneHus U KOHTPOSep CUCTEMbI ANEKTPOLABUKEHNS — HE
MeHee 2 WT.;

.7 rpebHon anekTpuyeckun gpuratens (ML) — oavH vnun Gonee. Onsa rpebGHbIX
3NEKTPMYECKMX YCTaHOBOK C ogHuMM '3[, OomKHO ObiTb NpegyCMOTPEHO OBE CUCTEMBI
CTaTOPHbIX OOMOTOK, MOMyYawLlmx NUTaHne — Kaxgas OT CBOEro nosynpoBOLHMKOBOMO
WHBEpTOpa, WU ABe SAKOPHbIX OOMOTKM, MOfy4valoWmux nuTaHme — Kaxpas OT CBOero
npeobpasoBarterns NOCTOSAHHOIO HanpPsXKeHus.

22.8.2 [Ona T3Y pomkHO npegycMaTpmBaTbCs, Kak MWHUMYM, [Ba MOMHOCTbIO
HEe3aBUCMMbIX OTAENbHO YCTAHOBMEHHbLIX MOMYNPOBOAHUKOBLIX NpeobpasoBaTensd 4acTtoThbl
(M,  COOTBETCTBEHHO, [OBa  WHBEpPTOpa,  MNOMy4YaloWMX  OMEeKTPO3IHEeprno  oT
pacnpeaennTenbHOro LWnUta NOCTOSSHHOIO ToKa, MnvM ABa npeobpasoBartensi MOCTOSHHOrO
HaNpPsPKeHUs), NUTaKLWKNX oTAENbHbIE CUCTEMbl 0OMOTOK rpebHoro anekTpoasuratens (Mnm
OTAerNbHbIX ANeKTpoasuraTenen).

Ecnn npeobpasoBatene nogaet nutaHue Ha N3] NOCTOSAHHOIO Uy NepeMeHHOro Toka ¢
NOCTOSAHHbIM BO30YXAeHneM (B T. Y. OT MOCTOSIHHbIX MarHWMTOB), TO B [NlAaBHOW Lenu
«gBuratens — npeobpasoBaTenb» AOMKHO ObiTb NpeaycMOTpeHo ObiCTpoaencTByloLee
YCTPOWCTBO 3alUuTbl, HaNpuMmep, BblKMYaTeNb- pasbeAuMHUTENb, KOTOPbIN MO CUrHany
YCTPOMCTBA OWArHOCTMKK, aBTOMAaTUYECKM OOSKEH paspbiBaTb [MaBHY LEMb B criyvyae
HencnpasHOCTN BbiNpaAMUTens, mHeeptopa [MMY wunu KOpOTKOro 3amblkaHWs Ha BXxoae
NMHBEpPTOpa, NOMyYaloLero 3neKTPO3HEPIrM0 OT pacnpeneniTenbHOro WuTa MOCTOSIHHOMO
TOKa.

22.8.3 Llenn kaxgoro dunbTpa, oOrpaHnyMBalollero [0 AOMYyCTUMOrO  YPOBHSA
NCKaXXeHNs CUHYCONOAnbHOCTU HanpsXXeHUst AOMMKHbI UMEThb 3aLUNTy OT CBEPXTOKOB M TOKOB
KOPOTKOro  3amblkaHus. [lpy  KOHCTPyMpOBaHUW CUMOBbIX  (OUNBTPOB  HEobXoanmo
paccmaTpuBaTb BO3MOXHOCTb BBEAEHMWS B CXEMbI AOMOMHUTENBHbBIX 3NIEMEHTOB, CHVKAKOLLNX
TOKWM NOANUTKM OT KOHOEHCATOPOB U MX KonebaTenbHOCTb B PEXMMax KOPOTKUX 3aMblIKaHWU
BHELUHMX Lenen.

LlenoctHoCTb npepoxpaHuTenen B Uendax punbTpoB JOMMKHA KOHTponmpoBaTbcd. [Npu
neperopaHun nNboro npegoxpaHntTens gormkeH ooiTe curHan AllC.

22.8.4  3awmuta OT KOPOTKUX 3aMblkaHUA W Meperpyskn OBuratenss MoOXeT
obecneumBaTbCs  MHBEPTOPOM UMW  CUNOBLIM  PErynaTtopoM,  MOAKMOYEHHbIM K
pacnpegenuTtenibHOMY LMTY MOCTOSHHOrO Toka. [Mpy 3aTOM AOMKHbI ObiTb MPUHATBHI BO
BHMMaHMWE pasnmnyuns B KOHCTPYKUUAX FPeOHbIX 3NEeKTPUYECKNX MaLLMH (CMHXPOHHAsA MalluHa,
MalnHa C BO30YXAEHWEM OT MOCTOSHHbIX MAarHUTOB, ACUHXPOHHAas MallnHa, BEHTUNbHO-
WHOYKTOPHAs MallMHa UM mMalumHa NOCTOSIHHOrO Toka).
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TPUTTIOXKEHWE 1 (PEKOMEHLOYEMOE)

METOOUKA PACHETOB TOKOB KOPOTKOIO 3AMbIKAHUA B CYAOBbIX
ANEKTPOSHEPIETUYECKUX CUCTEMAX C PACNPEOENEHUEM 3JIEKTPO3HEPIMA
HA NMOCTOAHHOM TOKE

BBEOEHUE

Hactosawas meTtoguka pacnpoCTpaHsieTCa Ha CyaoBble 3reKTpOo3HepreTudeckme
cuctembl (OOC) € MOMAHBIM WAM YacCTUYHBIM  pacnpenerieHMeM 3MEKTPO3HEPrM Ha
MOCTOSIHHOM Toke. MeToavka npuUMEHMMa [Ans CygoB  pas3fUYHOrO  Ha3HayeHus C
ABTOHOMHbIMM M eauHbiMu 33C C MCTOYHMKAMM 3NEKTPOSHEPTUN MEPEMEHHOIO TOKa W
NpUeMHUKaMWN SNEKTPOIHEPTNM NEPEMEHHOIO U MOCTOSIHHOMO TOKa.

B meToauke M3noXeHbl OCHOBHbIE MONIOXEHMS pacyeTa YOapHOro Toka KOPOTKOro
3amMblkaHma B Q3C c pacnpegeneHneMm Ha MOCTOSHHOM TOKe C Lenbio onpeaeneHus
3NEeKTPOAMHAMMYECKOM YCTOMYMBOCTM 3aLLUTHO-KOMMYTALMOHHOM annapaTtypbl U COOPHbIX
LUMH MOCTOSIHHOIO TOKa.

COKPALLEHUA

AB — akkymynsatopHas 6atapes

AB — aKkTUBHbIN BbINPSMUTEND

AW — aBTOHOMHbIN MHBEPTOP

Bl — BEHTUNbHLIN reHepaTop

BPK — BMHTO-pyneBas KoroHka

BPLU — BUHT perynupyemMoro wara

BCIT — BEHTUIbHbIN CUHXPOHHbINA reHepaTop
B®L — BUHT (pmkcnpoBaHHOrO Liara

'’A — reHepaTopHbIN arperat

B — rpebHom BUHT

'] — rnaBHbIN aBUraTenb

P — rnaBHbIM pacnpeaenuTenbHblin WnT
'3 — rpebHon anekTpogBUraTens

QY — rpebHas anekTpuyeckas ycTaHOBKa
O — ansenb-reHepartop

EQ3C — enuHas anekTposHepreTudeckasa cuctema
EQJY — enuHas anekTposHepreTudeckas ycTaHoBKa
KB — koHgeHcaTopHas batapes

K.3. — KOpPOTKO€E 3aMblKaHue

HB — HeynpaBnsiembIi BbINPAMUTENb

MO — npmBogHoOW ABuratenb

MY — nogpynusatoLLiee yCTpOUCTBO

PLL, — pacnpegenutenbHbIi WuT

CAPH — cuctema aBToMaTMyecKoro perynvpoBaHus Hanps»KeHns
CI" — CMHXPOHHBIV reHepaTop

C3[l — cuctema aneKkTpoaBMKEHNS

C3C — cynoBasi anekTpocTaHuns

YB — ynpasnsiemblil BbINpsaMuTENb

O[C — anekTpoaBmXKyLLasa cuna

QY — aHepreTnyeckasi ycTaHOBKa

O0C — anekTpoaHepreTnyeckasa cmcrema
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1 OBLUME NONOXEHUA

B wmeTogouke npeactaBneH YMNPOLWEHHbIN aHanMTUYECKUA pacyeT yaapHOro Toka
KOPOTKOro 3aMblkaHusi B Cy0BbIX 3NeKTpoaHepreTnyeckux cuctemax (33C) ¢ 4aCTUYHbBIM nnn
NOSTHbIM pacrnpeaenieHneM 3NIEKTPOSHEPTMM Ha MNOCTOSIHHOM TOKE.

B KayecTBe UCTOYHMKOB 3IEKTPOSHEPIMM NPESYCMOTPEHO UCNONb3oBaHME TpexdasHblX
CUMHXPOHHbIX reHepaTopoB.

CyOoBble MPUEMHUKMA SMEKTPOSHEPINM MEPEMEHHOIO TOKa MOryT fnonyyaTb nuTaHue
HEenocpeacTBEHHO OT FEHepPaToOpPOB NMEPEMEHHOIO TOKa UM OT pacnpeaennTenbHbIX LWNTOB
NMOCTOSIHHOTO TOKa Yepes3 MHBEPTOPbI.

CynoBble MPUEMHUKN 3NEKTPOIHEPTUM MOCTOAHHOINO TOKa MNONyyalwT nuTaHue OoT
pacnpegennTenbHbIX LWWTOB MOCTOSHHOIO TOKa, KOTOpbIE MOLKIOYEHbl K reHepaTopam
nocpeacTBOM BbINpsiMUTENEN.

Mpn NonHOM pacnpefeneHnn JneKTPOIHEPrMM Ha MNOCTOSAHHOM TOKE BCE CyAOBble
NPUEMHUKN 3IEKTPOSHEPIMM MONy4alT MUTaHMe OT CETM Ha MOCTOSSHHOM TOKe 4epes
NonynpoBOAHNKOBbLIE MHBEPTOPLI MK Hanpsimyto oT MPLL nocTtosiHHOro Toka.

Mpn YacTMYHOM pacnpeneneHnn 3NeKTPOIHEPTMN Ha NOCTOSHHOM TOKE 4acTb CYAOBbIX
NpueMHUKoB nonyyaeT nutaHue ot [PLL nepemeHHOro Toka, nogknYeHHOMY HanpsiMylo K
reHepaTopam NepeMeHHOro Toka, gpyrasi YacTb — oT PLL, noCTOSAHHOrO TOKa NOAKNHYEHHOMY
kK MPLL nepemMeHHOro Toka NnocpeacTBOM BbINpsiMUTENEN U TpaHCHOPMaTOPOB.

Llenb npoBegeHus pac4eToB — NpPOBEPKA 3aLLUUTHO-KOMMYTALMOHHOIO 060pyaoBaHMsA U
COOPHBIX LLUMH MOCTOAHHOIO TOKA Ha 3NIEKTPOANHAMUNYECKYIO CTOMKOCTb.

B kauectBe pacyeTHOro KOPOTKOro 3aMblkaHus (K.3.) TMPUHATO [OBYXMOSOCHOE
MeTannmyeckoe K.3. B CETU NMOCTOSIHHOTO TOKa.

MeToguka OTHOCUTCS K pacveTy TOKOB K.3. B aBTOHOMHbIX 1 eanHbix QJC. B eanHbix 33C
OT [MaBHbIX reHepaTopHbIX arperatoB (TA) nony4aroT NMTaHne Kak obLecynoBble MPUEMHUKN
ANEKTPOIHEPrun, Tak U cygoBas cuctema anektpoasmxkeHus (C3).

PacueT TOKOB K.3. crieayeT NpomM3BoAnTb Mo Hanbonee TAXKeNnomy no ycrnoBmsiM KOPOTKOro
3aMblkaHus pexmmy paboTbl 33C.

[na npoBepkn annapaTtoB 3alUUTbl MCTOMHWKOB W CEKLMOHHbLIX annapaTtoB crnegyet
BblOMpaTb TOYKY K.3., YTOOblI BENMMYMHA TOKa K.3., MpOTEKaoLWero Yepes 3aluTHbIN annapaT
WIM TOKONPOBOA, AOCTUrana MakCcMmarnibHO BO3MOXHOIO 3Ha4YeHMs.

OrnekTpogMHaMmnyeckasi CTOMKOCTb annapaToB W TOKOMPOBOAOB oOnpenensiercs
BENNYMHOW A0MYCTUMOrO MakCMMarnbHOro Toka K.3.

Tepmunyeckas CTOMKOCTb ONpeaensieTcs BENMYMHOM TENSOBOro BO34ENCTBUSA TOKa K.3. 3a
Bpemsi cpabaTtbiBaHUSA 3awmThl. B HacTosiwen MeToauMke pacyeT BeNUYMHBI TEMMOBOro
BO3AENCTBUSA TOKA K.3. HE MPOM3BOANTCS.

Mpn pacyeTe 3NEKTPOAMHAMMYECKOM CTOMKOCTM annapatoB W  TOKONPOBOAOB
HeoOXo0AMMO YyuMTbIBaTb YyOapHbIA TOK pa3psga  KOHOEHCATOPOB BbINPAMUTENEN WU
WHBEPTOPOB, YCTAaHOBMNEHHbLIX HA CTOPOHE MOCTOSAHHOIO TOKa.

PacueT TOKOB TennoBOro BO3AEWCTBMS TOKa K.3. NMpoum3BoauTcs 6e3 ydyeTa CUCTEM
aBTOMATMYECKOrO PEeryrimpoBaHMs Hamnps>keHUs BEHTWUSMbHbIX CUHXPOHHbBIX FeHepaTopoB
(BCT).

PacueT TOKOB K.3. NpOM3BOAUTCA NOCnenoBaTenbHO, MyTEM aHann3a CXemM rnaBHoOro ToKa,
onpeaeneHnsi UICTOYHMKOB MOAMUTKMA TOYKM K.3., COCTaB/IEHMEM pPacYeTHOM CXeMbl, Bbibopa
pacyeTHbIX TOYeK K.3., obocHOBaHMA M Bblbopa pacyeTHoro pexuma pabotel IBC wn
NCTOYHMKOB NOAMUTKM, COCTaBIEHUsI pacYeTHOM CXEMbl 3aMeLLeHUs, pacyeTa TOKOB K.3. OT
Ka)kOoro MCTOYHMKA NOAMUTKNA U pacyeTa CyMMapHOro ToKa K.3.
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2 CXEMbI INMABHOI'O TOKA 33C

2.1 CtpyktypHas cxema 33C ¢ 4acTUYHbBIM  pacnpepeneHvem
3NeKTPO3HEepPrun Ha NOCTOAHHOM TOKe.

CyooBble 33C MOXHO pasgenutb Ha CUCTEMbI C  YaCTUYHLIM - MM NOJSIHbIM
pacnpegeneHveM BbipabaTbiBaeMOW 3NEKTPOIHEPTNN HA NOCTOAHHOM TOKE.

Mpn YacTMYHOM pacnpefeneHun 3NeKTPOIHEPrnn Ha NOCTOSTHHOM TOKe YacTb CyOOBbIX
NPUEMHUKOB MOMy4YaeT nMUTaHWe HEMOCPEACTBEHHO OT CUMHXPOHHbIX reHepaTopoB
nepemeHHoro Toka. OcTanbHasi 4acTb 4Yepe3 ceTb MEepeMeHHOro ToKa MnocpeacTBOM
BbINPAMUTENEN U MHBEPTOPOB.

B 93C c 4YacTu4dHbIM pacnpegenieHneM aNeKTpo3Heprunm Ha NOCTOSSHHOM TOKE UCTOYHUKA
anektpoaHeprum (F'A) paboTaloT C NOCTOSIHHOM 4acTOTOM BpalleHWs U BblipabaTbiBatoT
3MEKTPOIHEPIUI0 NEePEMEHHOr0 Toka C HOMWHAmNbHbIMW MapaMmeTpamMu MO HanpPsPKEHUO Y
yacToTe.

B faHHbIX cMcTeMax MMEKTCA NoKarnbHbIe YH4acTKu C pacnpegeneHnemM anekTpo3Heprum
Ha nocTtosiHHOM Toke. PacnpegenutenbHble wmThl (PLL) nocTosHHOro Toka nony4ator
nuTaHne Yepes BLINPAMUTENM N CUNOBble TpaHcdopMaTopkl. Yalle Bcero ons nutaduna PLL
MOCTOSIHHOIO TOKa MCMOMb3YyT TPEXOOMOTOYHbIE TpaHCOPMATOPbl HaNPsXXeHUst ¢ ABYMS
BbIXOOHbIMW OOMOTKaMu coBUHYTLIM B npocTpaHcTBe Ha 30 an. rpaa. K kaxgon BTOpUYHON
0O6MOTKE MOAKITIYEH HeynpaBisieMblii MOCTOBOW MOMYNPOBOAHNKOBLIV BbiNpAMUTENDb. Takoe
nogknoyeHne HB noBkIWaeT Ka4eCTBO ANEKTPOIHEPTUN B CY0BOWN CETU NEPEMEHHOro ToKa
N CHMWXaET KO3 PMUNEHT HECUHYCOMAANTbHOCTU (POPMbI KPMBOW HaNpPsKEHNS

O6LwecynoBble MPUEMHUKN 3TIEKTPOSHEPrM nofny4varT nutaHne ot [PLL nepemeHHoro
TOKa. MOLLUHBIN CyAOBOM YacTOTHO perynupyembin anektponpueog — oT NPL nocTtosiHHOroO
TOKa Yyepes nonynpoBOAHMKOBbIE aBTOHOMHbIE MHBEPTOPbLI (AN).

O3C c yacTM4HbIM pacrnpegeneHnemM 3rEKTPOSHEPTMM Ha MOCTOSIHHOM TOKE HaxoaaT
NpUMEHEHMEe Npu NCMNONMb30BaHNUN KOMOUHMPOBAHHBIX NPOMYNbCUBHBIX KOMMIEKCOB.

B koMOGMHMPOBaHHbIX NPONYNbCUBHLIX KOMMEKcax Ansa npmeoga rpebHoro BuHTa (I'B)
OOHOBPEMEHHO MCMONb3yeTcsa rMaeHbli  TennoBon gsuratens (FO) wn  rpebHon
anekTpogsuratens (M3[). B kadectBe B MoXeT NpUMeEHATLCA BUHT (PUKCUPOBAHHOIO Mnn
perynupyemoro wara (B®LW, BPL). B ka4yectse A npumeHsitoTcs amsens-reHepatops! (4).
B kauyecTtBe npuBOAHOro ABuratens — Ansenb unu rasosas TypbuHa.

Ot MPLL, nOCTOAHHOrO TOKa MOryT Nosfy4aTb NMUTaHNWEe MOLUHbIE YAaCTOTHO perynmpyembie
Cy[OoOBble 3reKTponpuBoAbl, B TOM Yncne nogpynuseatoLme yctpornctaa ([1Y).

B npouecce akcnnyatauum cyaHa BO3MOXEH aBTOHOMHbIA pexum pabotel O wunu IO
Ha rpeGHON BUHT UK UX COBMECTHasi paboTa.

Tunosasga CTpykTypHasa cxema 33C C¢ YacTUYHbIM pacnpeneneHneM 3NeKTPOIHEPTMM Ha
NOCTOSAHHOM TOKE WU KOMOMHMPOBAHHBLIM MNPOMYNIbLCUBHBLIM KOMMMEKCOM npeacTaBneHa Ha
puc. 2.1.

B coctaB npeactaeneHHoM Ha puc. 2.1 cTpykTypHOuM cxeMbl 3OC C YacTUYHbIM
pacnpegeneHnemM 3eKTPOIHEPTMM Ha MOCTOSSHHOM TOKEe BXOOAT Au3ernb-reHepaTopHble
arperatbl 1, paboTtarolwme ¢ NOCTOAHHOW YacToTon BpauleHus. PLL nepemeHHoro Toka 2
nonyvaeT nutaHne HenocpeacTeeHHo oT Al 1. M'PLL nocTtosiHHOro Toka 5 nony4aeT nutaHue
ot [PLWl nepemeHHOro Toka 2 4epe3 TPexobMOTO4YHble TpaHcdopmaTopbl 3 U
OBeHaauaTunyrnbCHbIE MOCTOBbIE BbINPAMUTENM 4.

Ot I'PL, nocTosiHHOro Toka 5 nonyyaroT nutaHune rpebHble anektpoasuratenu (M) 7 u
anekTpoaBuraTenu nogpynmeatowmx yctponcts 13. CynoBble NPUEMHMKU SMEKTPOIHEPrnn
nepemMeHHOro Toka nomny4aroT nuTaHue HenocpencTeseHHo oT [PLL nepemeHHoro Toka 2 ¢
NOMOLLIbIO NMOHMXKAOLLEro curoBoro TpaHcgopmartopa 11.
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Pwuc. 2.1
CtpykTypHas cxema 33C € YacTUYHbIM pacrnpefeneHnem 3f1eKTPO3IHEPTMN Ha NOCTOSAHHOM TOKe U
KOMBWHMPOBAHHBLIM NPOMYbCUBHBIM KOMMIIEKCOM:
1 — gusenb-reHepaTtopbl; 2 — PLL nepeMeHHoro Toka; 3 — TpexobMOoTOuYHbIE TPaHCHOPMAaTOopsI;
4 — nonynpoBoAHukoBble Beinpamutenu; 5 — MPLL nocTosHHOrO Toka; 6 — NonynpOBOAHUKOBbLIE MHBEPTOPbI;
7 — rpeGHoON anekTpoaBuraTens; 8 — rnaeHbI ABuratens; 9 — peaykTop; 10 — rpebHon BUHT;
11 — noHwxatoLwmmn TpaHcopmaTop; 12 — obLiecynoBbie NPUEMHMKM AMEeKTPoaHepruy; 13 — noapynueatoLlee
YCTPOWCTBO

2.2 CTpyKTypHbIe cxeMbl DJC ¢ NONHbLIM pacnpeaeneHueM 3fIeKTPO3Heprum
Ha NOCTOSAAHHOM TOKe.

B 33C nonHbiM pacnpegeneHmem BbipabaTbiBaeMOW 3MEKTPOSHEPINMA HA NMOCTOSIHHOM
TOKe BCHA BblpabaTbiBaemasa A anekTpodHeprusi noctynaeT 4yepes3 MonynpoBOAHUKOBbLIE
Boinpsmutenu Kk MPLL nocTtosHHoro toka. A paboTaloT ¢ nepeMeHHON YacTOTON BpaLleHus
UNN NMEKT HECKONBbKO YCTaBOK MO YacToTe BpaweHnd. [JaHHble CUCTeMbl NMPUMEHSIIOTCA Ha
cyAax C NOJSIHbIM 3NEKTPOABMKEHNEM UNN C MOLLHBIM Cy0BbIM 31IEKTPONPUBOLAOM.

B 3aBMCUMOCTM OT HasHayYeHUsa 1 apxuTeKkTypbl cyaHa B Q3C MOryT NPUMEHATHCS OOWH
unu gBa yganeHHoix apyr ot gpyra NPLL noctosHHoro Toka. Mexay cobon 'PLL coegmHeHbl
wuHonpoBogamu wmnun kabenem. PLL moryT pacnonaratbCAd B MalMHHOM U MOTOPHOM
nomMeLLeHnn.

B kayecTBe 2NeKTPUYECKUX FEHEepPaTopoOB MPUMEHSATCH CUHXPOHHbLIE FeHepaTopbl C
9NEKTPOMarHUTHbIM BO30YXAEHMEM UNU C BO3OYXAEHMEM Ha MOCTOSIHHbIX MarHutTax. B
KayecTBe NonynpoBOAHUKOBbLIX BbINPAMUTENEN NPUMEHSIIOT MOCTOBbIE CXeMbl. Beinpamutenu
MoryT ObITb HeynpaBnsemble Ha Auodax, YhnpaBnsieMble Ha TUPUCTOPaAxX U aKTUBHbIE
BbINPAMUTENN HA TPAH3MUCTOpPaX.

B kauecTBe MHBEPTOPOB NPUMEHSAIOT AW, BbINOSHEHHbIE OOLIYHO MO MOCTOBOW CXEME Ha
TpaH3ucTopax.

C30 c pByma rpebHbiMn ycTaHoBKamu (OY) NpUMEHATCS Ha OOHOBAanbHbIX U
ABYXBanbHbIX cyaax. B kadecTBe ABMXMUTENEN MOTYT NPUMEHATHCS rPEBHbIE BUHTBI C NMPSIMOM
nepegaden spaijatoero MomeHTa ot '3l nnu BUHTO-pyneBbIe KOMOHKMU.

Ha puc. 2.2-1 npuBegeHa CTpykTypHass cxema O3C C nomHbIM pacnpegeneHnem
BblpabaTbiBAEMON 3NEKTPOIHEPINN HA NOCTOAHHOM Toke C AByMsi DY, ManoobopoTHbIMK
M3 v npsiMor nepefaven BpaLlaloLLero MOMeHTa Ha BUHT.

B pnaHHon cxeme A 1 paboTaloT ¢ nepeMeHHON YacTOTON BpalleHus 1 BbipabaTtbiBaloT
AMEKTPOSHEPIMIO NEPEMEHHOIO TOKa, KOTOpasi Yepes NosynpoBOLHMKOBbLIE BbiNPAMUTENN 2
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noctynaet K [PLL noctosiHHoro toka 3. OT PLL 3 nonyyaloT nMTaHMe NonynpoBOgHMKOBbLIE
nUHBepTOpbI [BY 4.

'3[ nepeMeHHOro Toka 5 nony4arT NUTaHWe OT UHBepPTOopa 4 U NPUBOLSAT B ABUXKEHUE
rpebHble BUHTbI 6. O[] 5 BbINONHEHbI peBEPCUBHLIMUM 1 B NpoLEcce aKcnnyaTaunum aHHbIX
(Y BO3MOXEH MX Nepexoq U3 ABUraTenbHOro B reHepaTopHbI PEXnM paboThl.

MogpynuBatoLlee ycTporcTeo 11 1 obecyaoBble NPUEMHMKN NEKTPOSHEPTUM 9, nonyyaroT
nutadme ot [PLY noctoaHHOro Toka 3 nOCpPeAcTBOM aBTOHOMHbLIX WHBepTopoB 7, 10 wu
NOHMXKAIOLWMX CUMNOBbLIX TpaHCcGopmaTopos 8.
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Puc. 2.2-1

CtpykTypHasa cxema 33C ¢ nonHeiM pacnpeaeneHnem BolpabaTbiBaeMon 3NEKTPOIHEPIMM HA NOCTOSHHOM TOKEe
N CUCTEMOW 3NEKTPOABUKEHNS C NPSMON Nepefavel BpallaLLero MOMeHTa Ha BUHT:
1 — ansenb-reHepaTopsbl; 2 — NofynpoBoAHMKOBbIE Bbinpamutenu; 3 — MPLL nocTositHHOro Toka;
4 — nonynpoBoAHUKOBLIE MHBEpPTOpbI MAY; 5 — rpebHon anekTpoaBuratens; 6 — rpebHoOM BUHT;

7 — NonynpoBOAHUKOBbIV MHBEPTOP 06LLECY0BbIX MPUEMHUKOB; 8 — CUMOBOI MOHWXALLMIA TpaHcdopmaTop;
9 — obwecyaoBbie MPUEMHUKN 3NEKTPOIHEPTUN NEPEMEHHOIO Toka; 10 — nonynpoBOLHVKOBbLIN MHBEPTOP
NnoApynuBaloLero ycTponcTea; 11 — noapynueatoLlee yCTponcTeo; 12 — obuecyoBbie MPUEMHUKM
3NEeKTPO3HEPTNM NOCTOAHHOIO TOKa

B naHHon cxeme '3[ 5 moxeT pabotaTtb Npyu TOPMOXKEHUM B rEHEPATOPHOM peXxunme C
pekynepauuen SneKTpo3Heprnn B CYAOBYK CeTb MOCTOSIHHOTO TOKa WM Ha NepBUYHbIE
asuratenu. NS 5 BbINOMHAETCS peEBEPCUBHLIM.

B O3C BO3MOXHO MOAKMOYEHWE M NUTaAHWE CyAOBbIX NMPUEMHWUKOB 3NEKTPO3IHEPrM
NOCTOSAHHOrO TOKa 12 HenocpeacTBeHHO K MPLL 3 nocTosiHHOro Toka.

Mo paHHoM cxeme moryT cTpouTbes OOC Ha 6Gase obpaTumbix BanoreHepaTOpPHbIX
YCTaHOBOK, MMELLMX BO3MOXHOCTb paboTaTb kak B ABUraTeslbHOM, Tak U reHepaTopHOM
pexume. MNMpUHUMNManNbLHOro pasnuyns B TONONOrnmM NocTpoeHust cxembl 33C ¢ obpaTmbiMn
BarioreHepaTopHbIMK YCTaHOBKaM 1 KOMOUHMPOBAHHLIMX NPOMNYNbCUBHBIMW KOMMSIEKCAMM
He Oyger.

Ha puc. 2.2-2 npuBegeHa CTpykTypHass cxema O3C C nomHbIM pacnpeaeneHnem
BblpabaTbiBAEMON 3NEKTPOIHEPTMN HA MOCTOAHHOM TOKe C opHoBanbHon C3O[ n aBymsa
Manoo6opoTHbeiMM Ol 5 BKNIOYEHHBIMM B TaHOEM C NPSMON Nepefadert BpallatoLero
MOMeHTa Ha BMHT 6. Bmecto aByx TpexdasHbix Q[0 B gaHHom cxeme C3[ moxet
npumeHsTbea MO0 ¢ ABymMs n 6onee TpexdasHbiMn 06MOTKaMMU.
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Ha puc. 2.2-3 npuBegeHa cTpykTypHasi cxema O3C ¢ nomHbIM pacnpeaeneHnem
BblpabaTbiBaEMOWN 3NEKTPOIHEPTMMN HA NMOCTOAHHOM Toke ¢ AByMsa QY M mexaHunyecknmmn
BMHTO-pyneBbiMu KonoHkamu (BPK).

Otnunune paHHonm 33C OT Npeablaywen 3aknyaeTcsi B UCMOMb30BaHNM B KadecTBe
aswxutenen BPK 6 ¢ pacnonoxenuem N3] 5 B kKopnyce cygHa.
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Puc. 2.2-2 CtpyktypHas cxema 33C ¢ nonHbIM pacnpegeneHnemM BolpabaTbiBaeMon 3reKTpo3Heprum
Ha MOCTOAHHOM TOKE C OQHOBASIbHON CUCTEMOW 3NEKTPOABWDKEHNSI U NPSIMOM Nepefaden BpallarLwero MOMeHTa
Ha BUHT:
1 — pnsenb-reHepaTopsbl; 2 — NofynpoBoAHMKOBbIE Bbinpamutenu; 3 — MPLL nocTositHHOro Toka;
4— nonynpoBoAHMKOBbIE MHBEPTOPLI MAY; 5 — rpebHon anekTpoaBuratens; 6 — rpebHo BUHT;

7 — NonynpoBOAHWKOBbLIA UHBEPTOP 06LLECYN0BBIX MPUEMHMKOB; 8 — CUIMOBOW MOHWXaIOLLMIA TpaHcopmMaTop;
9— obLecynoBble MPUEMHUKM SNIEKTPO3HEPTMU NEPEMEHHOIO Toka; 10 — NonynpoBOAHWUKOBbLIA UHBEPTOP
noapynuBaloLLero ycTponcTea; 11 — noagpynueatoLlee yCTponcTso; 12 — obuecyoBble MPUeMHUKM
3NEeKTPO3HEPTrNM NOCTOAHHOIO TOKa

3

1 n=var e se
2 - K 4
O G
B :
I I
i | |
2~ | | 4_
OO

| ; I

| P > 5 6

>

|

I 7= 8 e

N e S —>

I : —

: : 10

08
|

|
I

Puc. 2.2-3 CTpykTypHasi cxema 33C ¢ nonHbIM pacnpegeneHnem BolpabaTbiBaeMON 3NEKTPO3HEPTUn
Ha MNOCTOSAHHOM Toke ¢ AByMs QY n mexaHuveckumun BPK:
1 — Am3enb-reHepaTtopsbl; 2 — MonynpoBoAHUKOBbIE BbinpsaMuTenn; 3 — MPLL, nocTostHHOro Toka;

4 — NonynpoBOAHUKOBbLIE MHBEPTOPLI AY; 5 — rpebHon anekTpoasuraTens; 6 — BUHTO-PYNEBbLIE KOJOHKY;
7 — NonynpoBOAHUKOBLIV MHBEPTOP 06LLECYN0BbIX MPUEMHMKOB; 8 — CUMOBOIN MOHWKaOLLMIA TpaHcdopmaTop;
9— obLecynoBble NMPUEMHMUKM SMEKTPOIHEPIMN NMEPEMEHHOTO TokKa; 10 — nonynpoBOAHUKOBbLIA UHBEPTOP
NnoApynuBaloLLEro YCTPOMCTBA; 11 — noapynueatoLlee yCTPOMUCTBO; 12 — obLiecy1oBble MPUEMHUKM
3ANEKTPO3HEepPrum NOCTOSAHHOro ToKa
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TopMoXeHue 1 peepc cyaHa B AaHHOM Criydae OCyLecTBnAeTcs nytem passopoTta BPK 6,
N nepexop B reHepaTopHbI pexxum paboTel 3 5 npyn TopMOXXEeHUN CyaHa B J@aHHOM criyyae
NCKNIoYaeTcs.

I3[ 5 BbinonHAeTCS cpeaHeoo0bopTHLEIMM M pacnonaraeTcs B Kopnyce cygHa.

Ha puc. 2.2-4 npuBegeHa CcTpykTypHasi cxema O3C ¢ nomHbIM pacnpeaeneHnem
BblpabaTbiBaEMON 3NEKTPOIHEPTUN HA NOCTOAHHOM TOKe C ABYMsI QY M anekTpuyeckumn
BPK 6. '3 5 pacnonaraetcs BHyTpu roHgonsl BPK 6.

Mpn pacnonoxennn MR 5 BHyTpu BPK 6, anektpuyeckme MallunHbl BbINOSHAKTCS
Manoo6opTHbiMK. B aaHHbIX CO[] Bo3MOXHa paboTa '3/l 5 B pexxnme reHepaTopa, koraa nog
OEeNCcTBMEM NOTOKOB Haberatowien Bogbl Npyv TOPMOXeHuMn cyaHa rpebHon BuHT BPK 6
nepexoauT B rMApPOTYPOUHHBIN pexnm padoThl.
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Puc. 2.2-4
CTpykTypHas cxema O3C ¢ nomnHbIM pacnpeaeneHvemM BolpabaTelBaeMoi SN1EKTPOIHEPrMM Ha MOCTOSHHOM TOKe
¢ Asyms QY 1 aneKTpM4eCKUMN BUHTO-PYNEBbIMU KOSNIOHKaMM:
1 — Ausenb-reHepaTopbl; 2 — NONyNpPoBOAHMKOBbIE BbinpsamuTenu; 3 — MPLL nocTosiHHOro Toka;
4 — nonynpoBOAHUKOBbIE NHBEpPTOpPbI MAY; 5 — rpebHon anekTpoaBuraTernb; 6 — BUHTO-PYEBbIE KOMOHKY;

7 — NonynpoBOAHWNKOBLIV MHBEPTOP 0O6LLECYN0BbIX MPUEMHWKOB; 8 — CUMOBOWN MOHWKaOLLMIA TpaHcdopmaTop;
9 — obwwecyaoBble MPUEMHUKN 3NEKTPOIHEPTUN NEPEMEHHOrO Toka; 10 — nonynpoBOLHVKOBLIN MHBEPTOP
NnoApynuBaloLero ycTponcTea; 11 — noapynueatoLlee yCTponcTeo; 12 — obuecyoBbie MPUEMHUKM
3NEeKTPO3HEPTNM NOCTOAHHOIO TOKa

3 UICTOYHUKU NOANMUTKN TOYKN KOPOTKOIO 3AMbIKAHUA

NCTOYHMKaMM nognuTKM TOYKM KOPOTKOrO 3amblkaHnsa (K.3.) B Q3C c¢ pacnpeneneHnem
3NEKTPOIHEPTUN HA NOCTOAHHOM TOKE MOTyT ObiTb:

BEHTWUIMbHbIE reHepaTopbl NEPEMEHHOr0 TOKa;

MOLLHbIA  CYQOBOW 4aCTOTHO-perynupyeMbli  3rekTponpuBod, BKAYasa rpebHomn
3NEKTPONPUBOL, UK SNEKTPONPMBOA NOAPYIMBAIOLLNX YCTPONCTB;

o0LLecynoBOM He perynvpyemblii 3reKkTponpuBog, B TOM 4YWUCHe NEPEMEHHOro unu
NOCTOSIHHOTO TOKa;

CTaTU4eCKMe HaKoMUTeNn 3JNEKTPOSHEPrUN, B TOM YUCIE KOHOEHCATOpHble Wnu
aKKymyrnaTopHble 6aTapew.
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3.1 BeHTUNbHbIE reHepaTopbI.

OCHOBHbBIM UCTOMHUKOM 3MNEKTPOIHEPTUU Ha Cydax ABNSATCA reHepaTopHble arperaTbl
(CA). A coctoaTt ns npmusoaHoro asuratens (MO) n anekTpudeckoro reHeparopa.

B kauvecTtBe N[ MoryT npumMeHsTbCA AM3enb unu TypbuHa. Tvn asuratensi He okasbiBaeT
BNUSHMA Ha BenuuuMHy yaapHoro Toka K.3. OT vacTtoTbl BpaweHua [1[ 3aBucut
KOHCTPYKTUBHOE WCMOMHEHME W KONMWYECTBO MOMOCOB 3NEeKTpuyeckoro reHepartopa. [pu
BO3HMKHOBEHUWN TOKa K.3. MpoBana 4actoTbl BpaweHus N[ B nepBbil MOMEHT BPEMEHN He
npoucxoamT.

B KayecTBe aneKkTpuMYecKMx reHepaTopoB Hambornee LWMPOKOe MPUMEHEHUE HaLUMK
CVMHXPOHHble TpexdasHble reHepaTopbl C 3NEKTPOMArHUTHbIM BO30Y)XOAEHMEM W SBHO
BblpaXXeHHbIMM nontocam. B nocnegHve rogbl HaxogAaT MPUMEHEHWEe CUHXPOHHbIE
reHepaTtopbl (CI) c BO30yXgeHMeM OT MOCTOsIHHbIX MarHUTOB. Ha cypax He6onblioro
BogousmMeLlleHna ncnonbaytoT CIT ¢ aBymst n 6onee TpexdasHbiMn 06MOTKaMu.

B coctaB BeHTUnbHoOro reHepatopa (BIN) nomumo CIT BXoguT MNONynpoBOOHUKOBbIN
BbinpAMUTENb. B BGOnblIMHCTBE CrnyvaeB BbINPSAMUTENM CTPOSATCA MO MOCTOBOW CXEMeE.
Bo3amoXxHO nocnegoBaTenbHOe MM napannenbHoe BKoYeHne AByX U 6ornee MOCTOBbIX
BbINPAMUTENEN.

MonynpoBOAHWMKOBbLIE BbINPAMUTENN MOTYT ObITb BbINOSHEHbI:

Ha gnogax Heynpasnsemble BbinpamuTenu (HB);

Ha Tupuctopax — ynpaensgemble BbinpamuTenu (YB) ¢ amnnutygHo-hasoBbiM
yrnpaBneHunewm;

Ha TpaH3ucTopax — MOSIHOCTLIO YrpaBnseMble UK akTUBHbIE BbinpamuTenu (AB).

Ha Bxoge HB wunu YB MoryT ycTaHaBnuBaTbCs TpaHcopmaTopbl, Ha Bxoge AB
yCTaHaBnmBaeTCsa ApOCCeSb.

TunoBble CTPYKTYpHbIE CXEMbl MOSTYNPOBOAHMKOBBIX BbINpSMUTENEN nNpeacTaBneHbl Ha

puc. 3.1-1.
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Puc. 3.1-1

CTpYKTYpHbI€ CXeMbI NOSYNPOBOAHNKOBbLIX BbINPAMUTENEN:
a — HeynpasnsieMblil BbINpSMUTENb; 6 — ynpaBnsieMblii BbINPAMUTENb; 8 — aKTUBHbIN BeINPSMUTESb
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Mpn wmcnonb3oBaHuKM Heynpaensiemoro sbinpsmutend (HB) B kavecTtBe reHepaTopa
npumeHsieTca CIT ¢ anekTpoMarHMTHbIM Bo3byaeHneMm. NoCcToOAHCTBO HaNpskeHUsa Ha BXoae
BbINPAMUTENA M B LEnu MOCTOAHHOro Toka O3JC ocyllecTBnsaeTcs 3a cyeT CUCTEMBI
aBTOMaTtmyeckoro perynupoBaHust HanpsbkeHms (CAPH) ¢ BosgenctBuem Ha 0OMOTKY
Bo36yxxaeHus CI .

Mpn ucnonb3oBaHuK ynpasnsemoro sbeinpamutenda (YB), B coctase BI, BO3MOXHO
npumeHeHme CI C aneKTpoOMarHUTHbIM BO30YXAEHWEM WAW Ha MNOCTOSIHHbIX MarHuTax.
[MOCTOAHCTBO HanpshKeHUs B LiENW MNOCTOSIHHOTO Toka J3C ocyllecTBnsieTcs 3a cyeT
coBmecTHoro aenctana CAPH CUHXpPOHHOro reHepaTtopa U CUCTEeMbl UMMYIbCHO-ha30BOro
ynpaeneHuna YB. Mpu ncnonb3osaHum B coctaBe BIT akTUBHbIX BbINpAMUTENEN NOCTOSHCTBO
HanpshkeHns B ceTn NocTosdHHoro Toka 33C obecneunsaetcs CAPH Bobinpsmutens.

TunoBble CTPYKTYPHbIE CXEMbl BEHTUIbHbIX reHepaTopoB Ha 0ase HeynpaBnsemblX
BbINpsMUTENEN nNpeacTaBneHbl Ha puc. 3.1-2.
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Puc. 3.1-2

CTpYKTYpHbIE CXeMbl BEHTUIBbHbIX reHepaTopoB Ha 6a3e HeynpaBnseMbIX BbiNpsMUTENen:

a — BI' ¢ wectunynbcHeiM HB; 6 — BIN ¢ wectunynbcHeiM HB 1 AByX6MOTOYHBIM TpaHcopMaTopom;
6 — BI' c aBeHaguaTMnynecHeiM HB 1 TpeXxobMOTOYHBIM TpaHChopMaTopoM: 1 — NpMBOAHONW ABUraTens;
2 — CUHXPOHHbIV reHepaTop C 3MeKTPOMarHUTHbIM BO30yXaeHneM; 3 — MOCTOBOW BbINPSMUTENb;

4 — TpaHcdopmaTtop

Ha puc. 3.1-2, a npeactaBneHa cTpyktypHas cxema Bl ¢ wectunynscHeiM HB. [JaHHbIN
Bl moxeT paboTtaTb Kak C MOCTOAHHOW, Tak M C MEPEMEHHOW 4acTOTOM BpaLLEHUS.
MocTosIHCTBO HanpsiXeHus B ceTu NnoctosiHHoro Toka O3C ocyuwectensetca CAPH CI.

Ha puc. 3.1-2, 6 npuBegeHa cTpykTypHas cxema BIT ¢ wectunynbcHbiM HB n
ABYXOMOTOYHbIM  MOBbIWAKWNUM  TpaHcdopmaTtopoM.  PerynupoBaHue  HanpshkeHus
OCYLLECTBIISAETCA aHaNoOrmMyHo npegpiayllen cxeme 3a cyet coBmecTtHoro aenctesma CAPH
reHeparopa.
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Ha puc. 3.1-2, e npeacraBneHa CTpykTypHasa cxema Bl ¢ agBeHaguaTtunynsCHbIM HB 1
TpexobMoTouHbIM TpaHcopmaTopom. [daHHble BT npumeHsitotca B O3C € 4YaCTU4YHbIM
pacnpegeneHnemM aNeKTpoIHEPrMn Ha NOCTOAHHOM Toke. B gaHHoM crniyqae A paGoTaer ¢
NOCTOSIHHOW YacToTou BpaweHust n CIT nogkntodvaeTcs Kk PLL nepemeHHoro Toka, oT KOToporo
NnocpeacTBOM TPexoOMOTOYHOro TpaHcdopmaTopa M ABeHaguaTtunynbcHoro HB nonydyaet
nutanue MPLL nocTosiHHOro ToKa.

TunoBble CTPYKTYPHblE CXEMbl BEHTUIbHbIX reHepaTopoB Ha 6ase ynpaBnsemblx
Boinpsimutenen (YB) npegcrasneHbl Ha puc. 3.1-3.
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CTpYKTYpHblEe CXeMbl BEHTUINbHbLIX reHepaTopoB Ha 6a3e ynpaBnsembiX BbinpAMUTENEN:
a — BI' c wectnnynbcHbiM YB 1 CI” ¢ anekTpoMarHuTHbIM Bo36yxxaeHuem; 6 — BI™ ¢ wectunynbcHeim YB n CI
Ha NOCTOSAHHbIX MarHuTax
1 — npuBoAHOW ABUraTesb; 2 — CUHXPOHHBIN reHepaTop; 3 — MOCTOBOW LLECTUMYMbCHbIV BbINPAMUTENb

Ha puc. 3.1-3, a npuBegeHa cTpykTypHas cxema BIN ¢ wectunynbcHbeiM YB n CI ¢
ANEKTPOMAarHMTHbIM BO36yXaeHueM. [MOCTOSHCTBO HanpsKeHUs B LienyM NOCTOSAHHOro Toka
O3C ocywectenseTcd 3a cyeT coBmecTHoro gencteus CAPH CIM u YB.

Ha puc. 3.1-3, 6 npeactaeneHa cTpykTypHasa cxema Bl ¢ wectunynbcHbiM YB n CIT ¢
BO3OYyXAeHneM Ha MOCTOSAHHbIX MarHuTax. [MOCTOSAHCTBO HanpsKeHus B LEenu NOCTOAHHOro
Toka O3C ocywecTensetcsa 3a cuet CAPH YB.

TunoBas CTPyKTypHas cxema BEHTUbHOro reHepaTopa Ha 6a3e akTMBHOIO BbINpAMUTENS
npeacrtasneHa Ha puc. 3.1-4.
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Puc. 3.1-4.
CTpyKTypHasi cxema BEHTUIbHOIO reHepaTopa Ha 6a3e akTUBHOIO BbINPSIMUTENS:
1 — npuBoAHON ABUraTesb; 2 — CUHXPOHHEIA reHepaTop ¢ BO36yXAeHNeM Ha NOCTOSIHHbIX MarHuTax;
3 — MOCTOBOW LIECTUNYMbCHLIN aKTUBHbIV BbINpAMUTENDb; 4 — Apoccerb

B cxeme Bl 3a cueT npumeHeHus AB BO3MOXHO nogdepKmBaTb HanpshKeHue B Lenu
NOCTOSIHHOIO TOKa OT HOMWHANbLHOro HanpsbkeHusi CI™ u Boille.
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3.2 FpebOHble aneKkTpnyeckne yCTaHOBKM.

NcTouHrkaMmn nognuTtkm ToukM K.3. B Q3C ¢ pacnpedeneHneM SneKTpo3Heprnm Ha
MOCTOSIHHOM TOKE MOryT OblTb 3neKTpuyeckne [ABuratenu 4YacToTHO peryrnmpyemoro
anekTponpueBoga, K KOTOpbIM, npexae Bcero, cnegyetr otHectn [J0 cuctem
3NEKTPOABWKEHNS U NOAPYNUBAOLWNX YCTPONCTB.

Y cocToAT 13 NoNynpoBOAHUKOBbLIX aBTOHOMHbIX MHBEPTOPOB, M3 n ABMXKUTENEN.

MpyHUMNManbHasi cxema MOCTOBOIMO aBTOHOMHOIO MHBEPTOpPA, ucnonb3yemoro B Y,
npeacTtasneHa Ha puc. 3.2-1.

+ =

-

Puc. 3.2-1
ABTOHOMHBIN MHBEPTOP

MHBepTOp COCTOUT U3 ABYX TpexXdasHbIX MOCTOB, BKMOYEHHbLIX BCTPEYHO-NapannensHo,
cobpaHHbIX Ha TpaH3ucTopax u avopax. lNMapannenbHO Kaxaomy TPaH3uMCTOpY BCTPEYHO-
napannenbHO BKMOYEH MOMynpoOBOAHUKOBLIV Anod. B ¢BA3WM ¢ 3TMM MHBEPTOpP CTaHOBUTCSA
obpatMmbIM, 1 NPU BO3HUKHOBEHUU K.3. B CETU MOCTOAHHOro Toka N3] nepexoanTt B pexum
reHepaTopa W MOAMUTBLIBAET TOYKY K.3. TOKOM, MNPOTEKalWMM 4Yepe3 Heynpasnsiembii
MOCTOBOW BbINPSAMUTESb, BbINOMHEHHbIW Ha AMoAaX.

Ha Bxoge AU HanpsikeHnst ycTaHaBnMBaTCA KOHAEHCATOPHblE BaTapeu, KOTopble Takke
ABNAOTCA MCTOYHUKOM NOAMUTKN TOYKM K.3. B LIENN NMOCTOSIHHOTO TOKa.

B kauecTtBe gswxutenen B [BY MOryT npuMeHsTbCA rpebHble BUHTLI Y BUHTO-PYyrieBble
KONoHkn. B kauectBe rpebHbix BUHTOB B C3[ Hambonee WMPOKOE NPUMEHEHME HALUMM
rpebHble BUMHTBHI UKCUpOBaHHOro Lwara. [Ansa npuBoga rpebHbiX BMHTOB MCMOSb3yOTCA
ManoobopoTHble unu cpegHeobopoTHele M3M. B nocnegHem cnyvae Q] coeguHeH ¢
BanonpoBoAOM Yepes peayKTop.

Tunosas CTpyKTypHasa cxema QY ¢ npsimon nepegaven BpaLlaroLero MOMeEHTa Ha BUHT
npveegeHa Ha puc. 3.2-2.

B kauectBe '3[ MOryT npUMEHATLCS aCUMHXPOHHbBIE U CUHXPOHHbIE 3NEKTPOABUraTenu ¢
3NEKTPOMarHUTHbIM BO36yXaeHnem unu ¢ Bo30yxaeHnem Ha NOCTOAHHbLIX MarHUTax.

B cxeme, npegctasneHHon Ha puc. 3.2-2, N'3[] aBnseTca peBepPCMBHBIM U MOXET Mnpu
TOPMOXEHUN CyAHa NepexoanTb B reHepaToOpHbIN pexnm paboThbl.
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Puc. 3.2-2

CtpykTypHas cxema 'QY ¢ npsimoi nepefayer BpalLaroLwero MOMeHTa Ha BUHT:
1 — nonynpoBOAHMKOBbLIN MHBEPTOP; 2 — rpebHon anekTpoasuraTens; 3 — rpebHoN BUHT (PUKCMPOBAHHOIO
wara

Mpn ogHoBanbHoM C3[0 BO3MOXHO coeauHeHue asyx M3 B TaHOEM UNKU NPUMEHEHUE
OBYXbsaKOpHbIX M3 ¢ aBymsaA n 6onee TpexdasHbiMM 0OMOTKaMMU.

Ha puc. 3.2-3 npuBegeHa TunoBas CTPykTypHas cxema QY ¢ KOMOMHMPOBAHHbLIM
NponynbCUBHBLIM ~ KOMMNMNEKcoM. B pgaHHouW cTpykTypHouM cxeme [3 2 gasnsgetca
cpeaHeob0opOTHLIM M BbINOSTHEH Ha YAaCTUYHYKO MOLLHOCTb MPOMYNbCUBHOIO KOMMEKca.

B pexume nonHoro xoga M3 2 v rnaeHbii guratens (') 3 coBmecTHO paboTaloT Ha
rpebHon BUHT 5, o6ecneymBas MakCMMarbHY CKOPOCTb CyaHa.

B pexume skoHoMmmn4yHoro xoga [l 3 npMBoguT B ABMXKEHME KaK rPEOHON BUMHT 5, Tak 1
A 2 , koTopbin, paboTad B pexume reHepartopa, BblipabaTblBAeT 3NIEKTPOSHEPIUIO OIS
nuTaHus obLLecyaoBbIX NPUEMHUKOB 3NEKTPO3HEPIUN.

B pexxume manoro xoga 'S 2, nonyyas nutanms ot A, obecneumBaeT aBMXKeHME CyaHa
camocTosiTenbHo. [} 3 B paboTe He y4acTBYET M OTKITOMAETCs OT peaykropa MydTon.
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/

¢ S 1

5

Puc. 3.2-3
CTpykTypHasi cxema BcnomoratenbHon MY ¢ KOMOMHUPOBAHHBLIM MPOMNYLCUBHBIM KOMMITEKCOM:
1 — nonynpoBOOHMKOBbLIN MHBEPTOP; 2 — rpebHow anekTpoaBuraTens; 3 — rnaBHbIN ABUraTenb; 4 — peaykTop;
5 — rpeBHoW BUHT;

Mo aHanormyHoM cxeme CTPOATCA MHOroOyHKUUOHAarbHbLIE BanoreHepaTtopHble
YCTaHOBKM, B KOTOPbIX BasioreHepaTop MOXeT paboTaTb Kak B reHepaTOPHOM pexume, Tak n
pexume rpebHOro anekTpoasuraTens.

Tunosble cxembl QY ¢ BUHTOPYNEBbIMY KOSTOHKaMu npeactasneHbl puc 3.2-4.

B cTpykTypHOM cCxeme, npeacTtaBneHHon Ha puc. 3.2-4, a Q1 2 BbInonHAeTCH
cpeaHeobopoTHLIM U pacnonaraeTcsa B Kopnyce cygHa. ['eHepaTopHbin pexum paboTel 'O 2
BO3MOXEH KPaTKOBPEMEHHO TOMbKO B Criydyae BO3HWKHOBEHMSA K.3. PaboTa BUHTa B pexume
rMapoTypOuHbI B 4aHHbLIX YCTAHOBKAX UCKITHOYaETCS.

B QY npeacrtasneHHon Ha puc. 3.2-4, 6 M3l 2 BbINOMAHSAETCA ManoobopOTHLIM U
pacnonaraetcs B kopnyce BPK 4. eHepaTopHbii pexunm paboTbl O[] 2 BO3MOXEH Kak B
crny4ae BO3HMKHOBEHUS K.3., TaK U Npy paboTe BUMHTA B pexume ruapoTypOuHbI.
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B kavectBe Q] B COO c¢ BPK Hawnm npyMeHeHWe acMHXPOHHbIE N CUHXPOHHbIE
3NEeKTpMYECKMEe MalUUHbl C 3MEKTPOMArHUTHbIM BO3OyXXaeHMem unum Bo3OyxaeHvem Ha
MOCTOSIHHbIX MarHUTax.

KonnyectBo NontocoB CUHXPOHHOro MO 3aBMCUT OT YacToThl BpaweHus. Kak npasuno,
'3[ BbinonHaAoTCA TpexdasHbiMn, pexe — ¢ AByMS 1 6onee TpexdasHbiMn 06MOTKaMMu.
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Puc. 3.2-4
CTpykTypHbIE CXeMbI QY C BUHTO-pyneBbIMU KONIOHKaMM:
a — '3Y ¢ mexaHunyeckon BPK; 6 — M3Y ¢ anektpnyeckon BPK
1 — nonynpoBOAHMKOBLIN NHBEPTOP; 2 — rpebHow anekTpoasuraTens; 3 — mexaHudeckas BPK;
4— asnekTpuyeckasa BPK

3.3 O6wecyaoBbie NPUEMHUKU 3NEKTPOIHEPTUN.

3.3.1 OOwecynoBble NPUEMHUKM INEKTPOIHEPTUN NEPEMEHHOIO TOKA.

NcTouHmkamn nognuTkm Toudkn K.3. B QIC C pacnpedeneHneM SfeKTPOSHEPInN Ha
NMOCTOSIHHOM TOKE MOryT SIBNATLCS 00LLeCy40Bble NPUEMHUKM SNEKTPOIHEPTUN NEPEMEHHOIO
UNN NOCTOsIHHOrO ToKa. [lpn 3TOM 0O6LlecynoBble MPUEMHUKM 3NEKTPOIHEPTNN  MOTyT
nony4atb NUTaHWe OT pacnpeaenUTenbHOro WMTa NOCTOSHHOMO UK NePEeMEHHOro ToKa.

Hanbonblwee npuvMmeHeHMe Ha cygax B KavectBe 06LiecygoBbiX MPUEMHUKOB
NepeMeHHOro TOKa Hallen aCUHXPOHHbIN Heperynupyembli anekTponpuBod. B cnyyae
BO3HMKHOBEHUSI K.3. aCMHXPOHHblE MalUMHblI NEPEXOAAT B reHepaTOpHbIN pexum paboTbl.
CraTtuyeckas obLiecynoBas Harpy3ka B NoanuUTKe TOYKM K.3. HE yYacTByeT.

B 33C c yactnyHbIM pacnpeaeneHmemM 3nekTPO3HEPrMM Ha NOCTOSIHHOM TOKEe Cyao0Bble
NPUEMHMKN NEPEMEHHOro Toka nony4yatoT nuTaHme oT [PLL nepemeHHoro Ttoka m npwm
BO3HMKHOBEHUN K.3. Ha PLL nocToAHHOro Toka uMx TOK MOAMUTKA CYMMUPYETCA C TOKOM
noanuTKW reHepaTtopoB W MNpOTeKaeT K MeCcTy K.3. u4epe3 TpaHcdopmatop W
NonynpoBOAHUKOBbLIN BbINPSIMUTESb.

Cxema nogkntoyeHus obiecyaoBomn Harpyskum nepemeHHoro Toka k MPLL nepemeHHoro
Toka B JOC C yYacTU4yHbIM pacnpefeneHnem 9neKTPO3HEpPrMM Ha MNOCTOSAHHOM TOKe
npegcraeneHa Ha puc. 3.3.1-1.
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Puc. 3.3.1-1
Cxema nogkntoveHunst obLuecyqoBOIN Harpy3ku nepeMeHHoro Toka B 939C ¢ YacTUYHbIM pacnpegeneHmemM
3MEeKTPO3HEPTMN HA NOCTOSHHOM TOKe:
1 — reHepaTop; 2 — PLL nepemeHHOro Toka; 3 — CUIIOBOM MOHMXaLWmMI TpaHcdopmartop MIY;
4 — nonynpoBOAHUKOBLIV MHBEPTOP; 5 — pacnpeaenuTenbHbIi WUT NOCTOSAHHOrO Toka; 6 — obwecyaosas
Harpyska nepeMeHHOro Toka

Mpun pacyeTtax Toka K.3. B 9QJC ¢ pacnpeneneHnem 3rneKkTpoaHeprum Ha NOCTOSHHOM TOKE
0o0LLecyOBOM aCUHXPOHHLIN 3MEKTPONPUBOL LEeNecoobpasHo 3aMeHsATb 3KBUBANEHTHbLIM
anektpogBuratenemMm. CtaTuuyeckass obuiecyqoBasi Harpy3ka B MOAMNUTKE TOYKM K.3. He
y4yacTByerT.

Cxema nogkritoueHus SKBUBANEHTHOro anektpogsuratens B 33C € 4acTU4YHbIM
pacnpeneneHmem aNekTpo3Heprum Ha NOCTOsTHHOM TOKe npmuBegeHa Ha puc. 3.3.1-2.
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Puc. 3.3.1-2
Cxema NoaKIioYeHUs 3KBUBATNEHTHOrO anektpoasuratens B 39C ¢ YacTuYHbIM pacnpegeneHmemM
3NEeKTPOSHEPTNM HA NOCTOSIHHOM TOKE:
1 — reHepaTop; 2 — MPLL nepemeHHoro Toka; 3 — CUNOBON NoHMXatLWmMi TpaHcdopmaTtop MIY;
4 — nonynpoBOAHUKOBLIN MHBEPTOP; 5 — pacnpeaenuTenbHbIi WKMT NOCTOSIHHOMO TOKa; 6 — 9KBUBANEHTHbI
anekTpoasurartenb

B 53C ¢ nonHbIM pacnpegeneHnem 3reKTPO3HEepPrnn Ha MOCTOSHHOM TOKe CyaoBble
NPUEMHMKN NEPEMEHHOr0 ToKa MOoNy4alT MUTaHWe OT BTOPMYHOrO pacnpeaenmnTenbHOro
wwta (PL) nepemeHHoro Toka. B ceoto ovepenp PLL nepemeHHoro Toka nogkntodeH k MPLL
MOCTOSIHHOTO TOKa MNOCPEACTBOM MOHWMXKaKoLWero ABYXOOMOTOYHOro TpaHcdopmatopa w
aBTOHOMHOrO MHBEpPTOpa HanpsixkeHus (AN).

AW HanpskeHnsa aBndetca obpaTMMbIM M BbINOSIHEH MO CXEMe, NPenCcTaBfeHHOW Ha
puc. 3.2-1. B cBSI3M C 3TUM NpY BOSHUKHOBEHMM K.3. B CETU NOCTOAHHOIO TOKa NOANUTKA MOXET
OCYLLECTBINATbCSA OT ACUHXPOHHBLIX 3NeKTpoaBuratenen, Kotopble B MOMEHT K.3. OyayT
KpaTkoBpeMeHHO paboTaTb B reHepaToOpHOM PEXMME.
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Cxema nogknoyeHms obLiecyaoBon Harpy3km nepemeHHoro Toka k 'PLL noctosiHHOro
Toka B O3C C nNONHbIM pacnpefeneHnemM 3reKTPO3IHEpPrMM Ha MOCTOSAHHOM  TOKe

npeacrtasneHa Ha puc. 3.3.1-3.
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Puc. 3.3.1-3
Cxema nogknoveHns obLecygoBor Harpy3kn nepemeHHoro toka B 93C
C NOMHbIM pacnpeaeneHnemM 3reKTPO3HEPrMN Ha MOCTOSIHHOM TOKe:
1 — NPl nocTosiHHOro ToKa; 2 — aBTOHOMHbIV MHBEPTOP; 3 — CUITOBOW MOHMXKAIOLLMIA TpaHCopMaTop;
4 — obuwecynoBasi Harpyska

Mpwn pacyeTtax Toka k.3. B QJC c pacnpeneneHnem ariekTposHepPrum Ha NOCTOAHHOM TOKE
o6LLEeCyOBON aCMHXPOHHbLIA 3NEKTPONpMBOL LiernecoobpasHo 3aMeHATb 3KBUBANEHTHbIM
anektpogsuratenem. Cratudeckass obuiecynoBasi Harpyska B MOAMUTKE TOYKM K.3. He
yyacTByeT.

Cxema nogknioveHus akBmBaneHTHoro asuratensa B A9C C NOnHbIM pacnpeaeneHmem
3NEKTPO3HEPTUN HA MOCTOSAHHOM TOKe NpeacTaBneHa Ha puc. 3.3.1-4.
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Puc. 3.3.1-4
Cxema NoaKIoYeHUs 3KBUBANEHTHOrO anektTpoasuratensa B 39C
C NOMHbIM pacnpeaeneHnemM 3reKTPO3HEPrMn Ha MOCTOSIHHOM TOKeE:
1 — Pl nocTosHHOrO TOKA; 2 — aBTOHOMHbIV MHBEPTOP; 3 — CUITOBOW MNOHMXAOLWMIA TpaHCcdopMaTop;
4 — 3KBMBAnNEHTHbIN anekTpoasuraTens obLecyoBO Harpy3ku

3.3.2 O6wecynoBble NPUEMHUKN INEKTPOIHEPTMN MOCTOSIHHOMO TOKa.

NCTOYHMKOM MOAMUTKM TOYKM K.3. MOXET SABMATLCH 3NEKTPONPUBOA NMOCTOSIHHOMO TOKa,
noakntoyeHHsln K MPLL nnu PLL noctosiHHOro Toka.

OnekTponpmnBo NOCTOSAHHOIO TOKa NOAKIYaeTCAa K NMTaoLwen ceTn NOCTOAHHOMO ToKa
nocpeacTBOM nyckatens wWnu  MNonynpoBOOAHUKOBOrO npeobpasoBaTtenss MNOCTOAHHO-
NMOCTOAAHHOIO TOKa.
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Ha puc. 3.3.2 npeacraeneHa cxema NogknioyeHus afekTponpmeoga NoCTOSAHHOIO TOKa K
"PLL nocTosiHHOrO TOKa.

Puc. 3.3.2
Cxema noaknoyeHns aneKkTponpmMeoaa NocTosaHHOro Toka k MPLL nocTosiHHOro Toka:
1 — M'PLL nocTosiHHOrO TOKa; 2 — MONYNPOBOAHMKOBLIN NpeobpasoBaTernb NOCTOAHHO-MNOCTOAHHOIO TOKa;
3 — anekTpoasuraTenb NOCTOAHHOIO ToKa

34 KoHpeHcaTopHble 6aTapew.

B B3C c pacnpegeneHnem anekTposHEPrMM Ha MOCTOSTHHOM TOKE TOK MOAMUTKN TOYKM
K.3. MOryT co3faBaTb KOHAEeHCaTOpHble BaTapen.

KoHaeHcaTopHble 6aTtapen MoryT ycTaHaBNmMBaTbCA Ha BbIXOAE BbINpsiMUTENEN, BXxoae
WMHBEPTOPOB UM NOAKMOYMATLCS HENOCPEACTBEHHO K LMHAM NOCTOsiHHOro Toka MPLL nnu PLL.

Cxema nogknioyYeHns KOHAEHCATOpHbIX ©Oataper B CEeTU MNOCTOSIHHOrO Toka J3C
npeacrtasneHa Ha puc. 3.4.

Mpn pacyeTax Toka K.3. B 33C ¢ pacnpegeneHmem arnekTpo3Heprum Ha NOCTOSHHOM TOKe
HeobXoOUMMO OTAENbHO paccyYUTbiBaTb TOK MOAMWMTKA TOYKM K.3. OT Kaxgoro 6roka
KOHOEHCaTOpHLIX baTapen.

Mpu K.3. Ha NOObLIX LEensiX WWH NOCTOAHHOIO TOKa 3HAYUTENbHOE BNUSAHME Ha yaapHble
TOKW K.3. APYrMX reHepaTtopoB MOryT Oka3aTb TOKM paspsga KOHOEHCATOpPOB MpY HanNnymu
obLWnX uenen NpoTekaHNa yaapHOro Toka reHepaTtopa 1 Toka paspsaa KOHAEHCaTopOoB.

EmKocTM KOHOEHCATopOoB, yCTaHaBMMBAEMbIX Ha BXOA4ax WMHBEPTOPOB M BXOAALMX B
coctaB AW, 3HauuTenbHbl 1 gocturatoT BenuumHbl 10 M® Ha 1 MBT MOLLHOCTU nHBEpPTOPA.
Mpn manom CconpoTUBAEHMM YYaCTKOB LUMH, MO KOTOPbIM MPOTEKalT TOKM paspsga
KOHAEHCATOPOB, 3HA4YeHUS TOKOB pa3psga MOryT JocTuraTb MHOMMX COTEH Kunoamnep, a
BPEMSsI HapacTaHWUsi TOKa MUHMMarbHO.

3.5 AKKymMynaTopHble 6aTapewn.

B O3C c pacnpegeneHnemMm anekTpoOSHEPrMM Ha MOCTOSHHOM TOKE B Ka4yecTBe
HaKONUTENEN ANEKTPOIHEPTUN MOTYT MPUMEHATLCS akKyMynaTOpHble GaTapew.

AKKyMynaToOpHble 6GaTtapenm MOryT noAaknyaTbCsl  HEemnocpeacTBEHHO K LUMHAM
noctosiHHoro Toka MPLL nnn nocpeacteom npeobpasoBatens NOCTOAHHO-MOCTOSIHHOIO ToKa.

B cnyyae BO3HMKHOBEHMUS K.3. B LLlenu NOCTOSIHHOTO TOKa akkyMynsaTOpHble 6aTapen MoryT
ABNATLCA UCTOYHMKAMMN NOAMUTKN TOYKM K.3.

Cxema npsiMoro NoAKIMoYEeHUsT akkyMynsiTOPHbLIX 6aTtapei B CeTU NOCTOAHHOro Toka 33C
k 'PLL nocTosiHHOro TOoKa npeacTtasneHa Ha puc. 3.5-1.

Cxema NOAKIoYeHNs: akkyMynaTopHbIX 6aTtapen B ceTu NocTosiHHoro Toka 33C k MPLY,
MOCTOSIHHOIO TOKa MNOCPeaCTBOM MOMyNnpOBOAHMKOBBIX nNpeobpasoBaTenet NOCTOAHHO-
NOCTOSAAHHOIO TOKa NpeAcTaBfieHa Ha puc. 3.5-2.

MpuHUUNManeHble cxembl npeobpasoBaTenen MNOCTOSAHHO-MOCTOAHHOIO  BecbMa
pa3HoobpasHbl. B paccmatpmBaembix cxemax O3C faHHble npeobpasoBaTenu SBMSTCS
obpaTMbIMK, NO3BOMAIOLLMMN OCYLLIECTBIATL Kak 3apsaaky Ab, Tak n nx paboty B kayectse
NCTOYHMKA 3MEKTPO3HEeprunm Ha cygoByko ceTb. B cBa3uM ¢ atmm cuutaem, uto Bce Ab
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nogknodeHHole K [PLL  noctosiHHOro  Toka, OCYLECTBAAKT  MOAMNUTKY  TOYKK

BO3HUKHOBEHUA K.3.

DR
J?ﬁm \"24

nJ

Puc. 3.4
Cxema noaknoYeHns KOHAEHCaToOPHbIX BaTapen B CeTM NOCTOSAHHOIo Toka A3C:
1 — IPLL nocTosiHHOTO TOKa; 2 — NONYNPOBOAHWNKOBbLIV BbINMPAMUTENDb C KOHAEHCATOPHbLIMK BaTapesmu Ha
BbIX0Ae; 3 — aBTOHOMHbI MHBEPTOP C KOHAEHCATOPHbIMU baTapesMun Ha BXoAe; 4 — oTAernbHble
KoHAeHcaTopHble BaTapen

Puc. 3.5-1
CxeMa NoaKmnioYeHUst akkyMynsaTOpHbIX 6aTapeii B CeTU NOCTOSIHHOMO Toka QJC:
1 — M'PLL nocTosiHHOrO TOKa; 2 — akKyMynsTopHble 6aTapeu
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Puc. 3.5-2
Cxema NoAKoYeHnst akkyMynsTopHbIX 6aTapei B ceTu NoCTossHHOro Toka A3C nocpeacTBOM
nonynpoBOAHUKOBBLIX NpeobpasoBaTenen NOCTOAHHO-NOCTOAHHOIO ToKa:
1 — M'PLL nocTosiHHOrO TOKA; 2 — MONYNPOBOAHMKOBLIN NpeobpasoBaTernb NOCTOAHHO-MNOCTOAHHOIO TOKa;
3 — akkymynsaTopHble 6atapeu

Mpwn pacyeTax Toka K.3. B 93C c pacnpeneneHnem arekTpo3Heprum Ha NoCTOAHHOM TOKe
Heo6XxoaUMO OTAENbHO paccyuTbiBaTb TOK MOAMUTKM TOYKM K.3. OT BCEX aKKyMYNSTOPHbIX
GaTapen, yCTaHOBIEHHbIX B CETU U NoAaKmtoyeHHbIX K MPLL nnn PLL nocTosHHOro Toka.

4 BbIBOP PACHETHOI'O PEXXUMA PABOTbI 33C U NICTOYHUKOB NOANUTKA
TOYKMN KOPOTKOIO 3AMbIKAHUA

4.1 Bbi6op pacuyeTHOro pexuma pabotbl 33C n CIOA.

O3C ¢ YaCTUYHbBIM 1 NOMHBIM pacnpeaeneHnemM ANEKTPOIHEPTnM OTNNYaTCs GonbLIMM
paszHoobpa3neM BO3MOXHbIX pexumoB akcnnyataumn. OT pexuma  akcnnyatauum
CYLLECTBEHHO 3aBMCUT BENMYMHA TOKOB K.3. B cBA3M ¢ 3TMM Heobxoammo BbIOMpaTh Takown
peXuM 3Kcniyatauun, npyu KOTOpoMm paboTaeT MakcumarbHOE KONMMYEeCTBO WCTOYHWMKOB
NOANUTKN TOYKM K.3.

Mpun BbIGOPE pexnma paboTbl cygoBon anekTpocTaHumm (COC) BbibMpaeTcsa pexum ¢
MaKCMMaribHbIM KONMYeCTBOM napannenbHo paboTatowmx IA.

Mpw pacyeTe NnpegnonaraeTcs, YT0 B paboTe HaxoaATcsi Bce rpebHble 3NeKTpoyCTaHOBKU
M BCe nogpynuBarlLliMe YCTPOWCTBA, €ClM WHOE HEe OroBOPEHO B MNPOEKTHOW W
3KCNyaTauMoOHHON JOKYMEHTaLNN.

PacyeT MOLLHOCTM 9KBUBANEHTHOrO 3neKkTpoaBuraTtens npou3BOAMTCA C  YYeTOM
MaKcCUMaribHO 3arpy>XeHHoro pexxuma akcnnyartaumm C3C.
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4.2 Bbibop pexum paboTbl WMCTOYHMKOB MOANMUTKM TOYKM KOPOTKOro
3aMbIKaHUA.

UacToTa BpalleHUst aNeKTPUYeCcKOn MallnHbl BANSET Ha MHOYKTUBHbBIE COMPOTUBMEHNS
SIKOPHON OOMOTKM. [lpn yMeHbLleHMM 4acToTbl BpaweHuss [A cHukaetcsa 4acTtoTa
BblpabaTbiBaEMOro Toka M NPOMNOpLMOHANIbHO YMEHbLUAKTCSA UHOYKTMBHbIE COMPOTUBIEHNS.
BmecTe ¢ TEM BO3MOXHO CHWXEHME HanpshkeHus n mowHoctn CIT, 4To Tak e okasblBaeT
BNUSIHWE HA BENWYMHY TOKa K.3. B cBs3M C 3Tum pacyeTbl TOKOB K.3. OT reHepaTopoB
HeobXxoANMO NPOBOAUTL MPU HOMUHANBHOW N MMHUMAaNbHOW YacToTe BpalleHus MA.

PacueTt TOKOB K.3. OT ['Q[] HeobGxoAuMMO NpPOM3BOAMTL MPW HOMMHANbLHOW 4YacToTe
BpallleHnd, korga anektpoaswxkywasn cuna (34C) anekTpuyeckon MallMHbl MakcuMarnbHa.
AHanormyHo pacyeT TOKOB MOAMNUTKM MEeCTa K.3. OT aneKkTpodBuratenen nogpynmearoLmnx
YCTPOWCTB M [APYroro MOLLHOMO 4acTOTHOPErynmpyemMoro arekTponpuBoga Heobxoaumo
NPOM3BOANTL NPU HOMUHANBLHOW YacTOTE BpaLLEHNS.

PacueT TOKOB K.3. OT 0bpatumbix BIM nnn M3 B KOMOMHUPOBAHHbLIX MPOMYJSIbCUBHbBIX
KOMMIiekcax HeobXoOuMO OCYLUECTBNATbL MNpyu  paboTe  SfEeKTPUYECKOM MalunHbl B
reHepaTOPHOM peXMmMe Npv HOMUHANTbHON U MUHMMANbHOM 3KCNyaTaunoHHON YacToTe.

Mpn pacyeTax npeagnonaraeTcs, 4YTO ONOKM KOHOEHCATOPHBLIX W  aKKyMYNSTOPHbIX
©artapeii NOMHOCTBIO 3apsHKEHbI.

5 PACYHETHbIE CXEMbI 33C

5.1 O6wue TpeboBaHMA K pac4yeTHoMn cxeme JIC.

PacuyeTHble cxeMbl COCTaBNSAETCS HA OCHOBaHUK NpUHUMNnanbHbIx cxem 33C.

Cxema pomkHa oTobpaxaTb MNOSHbIA COCTaB reHepaTopoB M NpeobpasoBatenen
3NEKTPO3HEPrUN, INEKTponoTpedbumTenen NoCTOAHHOIo 1 NEPEMEHHOro Toka, paboTatowmx B
paccMmatpMBaeMoMm pexume. Ha cxeme MOXHO He yKasblBaTb CTaTU4YeCKMe Hakonutenu
3NEKTPO3HEPTUN B BUAE aKKyMYNATOPHbIX U KOHAEHCATOPHbIX 6aTapen.

Ha cxeme ykasbiBalOTCA KOMMYTAUMOHHO-3aLlUUTHAs annapatypa, TOKOMpoBOAbl,
oTAEeNnbHbIE KPYMNHbIE JneKTpoABUraTenn, COM3MEPUMbIE C WUCTOMHMKAMW NUTaHUS W
noaknoyeHHole K PLL nocTosHHOro TOKa, cunosble TpaHcdopmaTopbl, obLlliecynoBas
aCMHXpPOHHAs Harpy3ka B BWAe 3KBMBANEHTHOro pABuratens noakmnoyveHHas Kk PLY
NepeMeHHOro Toka.

Ha cxemy HaHOcATCA Heobxooumble ANS pacyeTa TOKOB K.3. TEXHUYECKME [OaHHble
anemeHToB 33C, B TOM 4uncre:

TUMNbl, HOMUHArbl MOLLHOCTMW, TOKN U HanpsbKeHUs reHepaTopoB;

TUMNbl, HOMUHAaIbHbIE MOLLHOCTU rpebHbIX anekTpoaBuraTenen;

TUMNbl, HOMUHAIbHbIE MOLLHOCTW 3NeKTpoABUraTenen nogpynmBatoLLmMX YCTPOWUCTB;

TUMNbl, HOMUHaIbHbIE MOLLHOCTU 1 HanpsbkeHus TpaHCcopMaTopOB;

TUNbl, HOMUHAambl MOLLHOCTW, TOKWU U BpeMsi cpabaTbiBaHMA KOMMYTaLNOHHO-3aLLMTHOWN
annapaTtypbl;

TUMNbl, HOMUHAnNbI MOLLHOCTW, TOKM N HanpsbKeHUs NoNynpPOBOAHMKOBLIX BbINPSAMUTENEN U
NHBEPTOpPOB;

CEYEHWS, XXMIbHOCTb U AfIMHA TOKONPOBOAOB;

HaNPSPKEHNSA U TOKN IKBUBANEHTHbIX ABUraTesnien NoCTOSIHHOMO U NepPeMEHHOr0 TOKa;

TUMbI, HANPSKEHUSA N TOKM OTAENbHbIX anekTpoaBuraTenen 60bLon MOLHOCTMW.

5.2 PacyeTHas cxema 33C ¢ nonHbIM pacnpeaeneHMeM 3NeKTPO3Heprum Ha
NOCTOSIHHOM TOKe.

Ha puc. 5.2 npeactaBneHa pacyeTHas cxema 33C C nonHbIM pacnpegeneHnem
BblpabaTbiBAaEMOWN 3M1EKTPO3HEPIM Ha MOCTOSIHHOM TOoke. PacuyeTHasi cxema cocTaBrieHa B
COOTBETCTBUM C NPUHLUMNNANBHON CXEMOW, PACCMOTPEHHOWN paHee.
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Ha pacyeTHoI cxeme 5.2 npvBeaeHbl reHepaTopbl 1, NoNynpoBOAHMKOBbLIE BbINPSAMUTENN 2,
NP noctosiHHOro ToKa 3, MONynpoBOAHUKOBbIE MHBEPTOpLI Y 4, nonynpoBOAHUKOBLIN
nHBEpTOP 0OLLEeCYya0BbIX NPUEMHMKOB 5, NONYNPOBOAHUKOBbLIA MHBEPTOP MOAPYNNBAOLLENO
yCTpOMCTBa 6; CUITOBON MOHWXKaWM TpaHcdopmatop 7, rpebHble anekTpoasuratenu 8,
anekTpoABuratenb  nogpynueatowiero yctpouctea 9, obuwiecygoBble  NPUEMHWUKU
3AMEeKTPOaHeprum nepemeHHoro Toka 10.
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Pwuc. 5.2
PacueTHas cxema 33C ¢ nonHbIM pacnpegeneHnem BolpabaTbiBaeMon 3NeKTPOIHEPTUN Ha MOCTOSHHOM TOKe:
1 — reHepaTopbl; 2 — NONyNpPoBOAHMKOBbIE Bbinpsamutenu; 3 — MPLL noctosHHOro Toka;

4 — nonynpoBOAHUKOBbIE MHBEPTOPLI AY; 5 — NonynpoBOAHMKOBBIN MHBEPTOP 06LLECYA0BbLIX MPUEMHUKOB;
6 — NonynpoOBOAHWNKOBLIV MHBEPTOP NMOAPYNUBAIOLLErO YCTPONCTBA; 7 — CUITOBOW MOHMXKAIOLLIMNA
TpaHcdopmaTop; 8 — rpebHble anekTpoaBuraTenu; 9 — anekTpoABuraTens NOAPYNUBAIOLLErO YCTPONCTBA;
10 — obuiecyaoBble MPUEMHMKN 3NEKTPOIHEPTN NMEPEMEHHOIO TOKa

5.3 PacueTHas cxema D3C ¢ yacTU4HbIM pacnpegereHMeM 3NeKTPO3Heprum
Ha NOCTOAAHHOM TOKe.

Ha puc. 5.3 npeacrtaBneHa pacvetHaa cxema OOC C 4aCTMYHbIM pacnpegeneHnem
9NEKTPO3HEPTUN Ha NOCTOAHHOM TOKe. PacuyeTHasi cxema cocTaBneHa B COOTBETCTBUM C
NPUHLMNNANbLHON CXEMOWN, PAaCCMOTPEHHON paHee.

Ha pacuyeTtHon cxeme 5.3 npuBeaeHsl reHepaTtopsl 1, MPLL nepemeHHOro Toka 2, cnnoson
TPEXOOMOTOYHBIN  TpaHcopmaTtop QY 3, cMNOBOM MNOHWXKaKLWMI  TpaHcgopmaTop
06LLEeCyA0BbIX MPUEMHUKOB 3NEKTPO3HEPrun 4, ABEeHAAUUTUNYNbCHbIE NOMYNPOBOAHUKOBBIE
BbINpAMUTENM 5, 3KBMBANEHTHbIM anekTpoasuratens 6, PLL nocrtosHHoOro Toka 7,
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nonynpoBOAHNKOBbLIE MHBEPTOPLI NOApYynuBaroLero ycTpoucTsa 8, MosnynpoBOAHUKOBbIE
nHeeptopbl Y 9, rpebHble anekTpogsuratenu 10, anekTpoaBuraTeny nNoapynusaoLLero
ycTtpoucTtea 11.
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Pwuc. 5.3
PacueTHas cxema 33C ¢ 4aCTU4HbIM pacnpeaeneHvem BbipabaTbiBaeMon aNeKTpo3Heprum
Ha NOCTOSIHHOM TOKe:
1 — reHepaTopsl; 2 — 'PLL, nepemeHHOro Toka; 3 — cMnoBon TPEXoObMOTOUHBIN TpaHcghopmaTtop MAY;

4 — cMnOBOW NOHMXKaIOLWMIA TpaHcopMaTop; 5 — NoNynpoBOLHVKOBbLIE BLINPAMUTENW; 6 — 3KBUBANEHTHbIN
anekTpoasuratens; 7 — PLL nocTosHHOro Toka; 8 — NonynpoBOAHNKOBbIE MHBEPTOPLI MOAPYNMBAIOLLErO
yCTponcTBa; 9 — NonynpoBOAHUKOBbIE MHBEpPTOpPb! AY; 10 — rpebHble anekTpoasuraTeny;

11 — anekTpoaBuraTeny NOAPYNMBatoLLLEro YCTPOCTBa

6 BbIBOP PACHETHbIX TOYEK KOPOTKOIO 3AMbIKAHUA

6.1 PacuyeTHble TOYKM KOPOTKOro 3ambikaHma B 33C ¢ nNosnHbIM
pacnpegeneHnemM BbipabaTbiBaeMOW 3HEPrun Ha NOCTOAHHOM TOKe.

BbIGop pacyeTHbIX TOYEK MPOM3BOAMTCA MOCIE COCTaBMEHNA pacdeTHoM cxeMbl DOC.

[Ona npoBepku annapatoB 3awMTbl WMCTOYHUKOB SFIEKTPOIHEPIUM U CEKUMOHHbIX
annapaToB criegyeT BbioupaTth Takyt TOYKY, YTOObI BENUYMHA TOKa K.3., MpOTeKatoLwero Yepes
annapaT unu TOKONpoBOoZ, AOCTUrana MakCUMarnbHOro 3Ha4YeHS.

[na npoBepku annapatoB 3alMTbl TOYKY K.3. crnegyeT nNpuvHMMaTtb Ha BblBOAAX
npoBepseMoro annapara.

Ha puc. 6.1 npeacraeneH npumep Bbibopa pacyeTHbIX Touek K.3. and 33C ¢ nosHbIM
pacnpegeneHneM BbipabaTbiBaeMOW INEKTPOIHEPTUN HA MOCTOAHHOM TOKE.
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Touka K71 pacnonoxeHa Ha cbopHbix wwuHax PLL noctosiHHoro Toka 3. PacuyeT Toka
KOPOTKOro 3aMblKaHWs B 3TOW TOYKE HEOOX0AUM ANt TPOBEPKN COOPHbIX LLUMH MO TEPMUYECKOMN
1 OMHaMUN4YEeCKON CTOMKOCTH.

B 3aBucumMocTM OT MecTa pachofioKeHUs 3TOM TOYKM KOPOTKOTO  3aMblKaHus
NPoOn3BOANTCS CYMMUPOBAHME TOKOB OT MCTOYHMKOB MOAMUTKM MECTa KOPOTKOrO 3amblKaHWSI.
McTouHMkaMmn noannTku SIBRSIOTCS reHepaTtopbl 1, rpebHble anekTpudeckne asuratenu 8,
aneKkTpudeckne gpuratenu nogpynuearollero yctponctea 9, oOuwecygoBas Harpyska,
BblpakeHHas 3KBMBaneHTHbIM agsuratenem 10.

Touka K2 pacnonoxeHa CO CTOPOHbI reHepaTopa 1 Ha BbIxoge NosynpoOBOAHMKOBOMO
BbINpAMUTENS 2.

B aTom TOYKe paccuuTbiBaeTcs TOK K.3. And Bblbopa 3alUTHO-KOMMYTALMOHHOM
annapaTypbl U onpegeneHnst Toka NognuTKM ToKa K.3. B Touke K1.

B paccmatprvBaemon cxeme 3alMTHO-KOMMYTauUMOHHasa annapaTtypa MOXeT ObiTb
YCTAHOBMIEHA Ha BXOA4E€ B BLINPAMUTENb 2 M Ha BBOAE B pacrnpeaenuTenbHbii WuT
NMOCTOSAHHOIO ToKa 3. ABTOMaTMYECKUI BbIKMOYaTENb (MNK 3alUUTHbIE NPegoXpaHUTENn) Ha
BXOA€ BbINpAMUTENS 2 HeoOXoaMMbl ANS 3alMThbl BbINPAMUTENS 2 U OTXOAsLWEN OT Hero
NIMHUK B CITy4ae OTCYTCTBUS BHYTPEHHEW 3aLUNTbLI B BbINPSIMUTENE.

Mpwn BO3HUKHOBEHUU BHYTPEHHUX NnoBpeXaeHUn B NonynpoBOAHMKOBOM
npeobpasoBaTtene, BO3HWKHOBEHUSI K.3. Ha €ero BXOAEe WNW BbIXOoAe, aBTOMaTUYECKUN
BbIKNOYaTeNb OOMKEH MPOM3BECTM 3alMTHOE OTKMAYEeHNne W npenoTBpaTtUTb OTKa3
BbINPSIMUTENS 2 NN €ro NOoNHoe pa3pyLleHne Npyu BHYTPEHHEM NOBPEXOEHUN.

Ha Bbixoge BbinpsAMUTENsT MOXEeT ObiTb pacrnonoxeHa KoHOeHcaTopHasi Oartapes,
KoTopas c€o3gacT [ONoSHMTENbHYK NoAnUTKY Toka K.3. B Todyky K7. Ha BBoge B
pacrnpegenuTenbHbli LWUT MOCTOSIHHOIO TOKa 3 B KavecTBe 3aLUTHO-KOMMYTaLUMOHHOIO
annapaTta MOXeT ObITb MPMMEHEH aBTOMATUYECKUN BbIKITOMATENb Ha MOCTOSIHHBLIA TOK WK
pasbeanHUTENb-NPeaoXpaHNTenb.
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Pwuc. 6.1
PacyeTHble Toukm K.3. B 33C ¢ nonHbIM pacnpegeneHmemM BoipabaTbiBaemMon
3MeKTPO3HEPTMN HA NOCTOSHHOM TOKe:
1 — reHepaTopsbl; 2 — NONyNpPoOBOAHMKOBbIE Bbinpsamutenu; 3 — MPLL noctosHHOro Toka;

4 — nonynpoBOAHUKOBbIE MHBEPTOPLI AY; 5 — NonynpoBOAHMKOBBIN MHBEPTOP 06LLECYA0BbLIX MPUEMHUKOB;
6 — NonynpoOBOAHWNKOBLIV MHBEPTOP NOAPYNUBAIOLLErO YCTPONCTBA; 7 — CUITOBOW MOHMKAIOLLIMNA
TpaHcdhopmaTop; 8 — rpebHble anekTpoasuratenu; 9 — aneKkTpoaBuraTenbs NOAPYNMBaoLLErO YCTPOWCTBA;
10 — aKBMBANEHTHbIV aneKkTpoaBuraTesnb

Touka K3 pacnonoxeHa Ha BXxoAe WUHBepTopa 4, nuTatollero rpedHon aneKkTpudeckui
asuratens 8 nnu anekTpoasuratenb NogpynuBaroLLEero yctponctea 9.

B Touky cxopAatcA pgBa Toka K.3.. OT rpebHOro anekTpudeckoro ABuratens
(anekTpogBuraTens NoApynuBatoLLEro YCTPOMCTBA), NepeLleLlero B reHepaTopHbI PeXum,
n ot PLU nocTtosiHHOro Toka 3.

B nepBom cnyyae npoTekaeT TOK NOANUTKM OT anekTpoasuratens. Bo BTopom cnyyae B
TOYKY K.3. MpOTEKaeT CyMMapHbI TOK K.3. OT CUCTEMbI MOCTOSIHHOMO TOKa.

CnegyeT oTMeTUTb Hanmuyue Ha Bxode wuHBepTopa 4, 6 KOHAeHcaTopHon GaTapewu
oonbwon emkocTu. [lpn BO3HMKHOBEHWW KOPOTKOrO 3aMblKaHWsl Ha COOPHbIX LUMHAX
pacrnpefenuTensHOro LWwuTa unv B Apyrom Mecte, KoHAeHCaTopbl paspaasaTcsd Ha TOUKY K.3.
[aHHbIN TOK HEOBXOAMMO y4yMTbIBaTb MpU BblbOpe 3alMTHO-KOMMYTALMOHHOMO annaparta u
pacyeTe AMHAMUYECKOM CTOMKOCTU COOpHbIX WuH. Kak npaBwno, ana 3awuTbl SaHHOro
dmaepa B pacnpenennterisHoM LWMTE MNOCTOSAHHOIO TOKa MPUMEHAT pasbeauHUTENb-
npegoxpaHnTenb.

Touka K4 pacnonoxeHa Ha Bxoge MHBepTopa NuTaloLero, Yyepes pacnpenenmtenbHbIn
LWNT NepeMeHHOoro Toka, obuwecygoBble noTpebutenn 10. B Touky cxogatca gBa Toka
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KOPOTKOrO 3aMblkaHusA: OT 3KBMBANeHTHOro anektpoasuratens 10 pacnpegenuTenbHOro
LWuTa nepemeHHoro Toka un ot NPLL noctoaHHoro toka 3.

B nepBoM crnyyae npoTekaeT TOK MNOAMNUTKN K.3. OT 3KBMBANeHTHoro anekrtpoasuratens 10.
Bo BTOpoM crny4dae B TOUKY K.3. MpOTEeKaeT CYMMapHbIN TOK KOPOTKOIO 3aMbIKaHUS OT CUCTEMBbI
NMOCTOSIHHOTO TOKa.

Heo6xoamMmo oTMeTUTb Hanu4umMe Ha BXxoae nHBeptopa 5 koHaeHcaTtopHow 6atapen. Mpu
BO3HMKHOBEHWN K.3. TOK OT KOHAEHCcaTopHOoW 6atapen Tak e byaeT npoTtekaTb K MECTY K.3.

B cnyyae Hannumsa cunoBoro NOHWKatoLero TpaHcopmartopa 7 Ha Bbixode uHesepTopa 5
OH OKa3blBaeT OrpaHuyMBaloLLee AencTemne, YTo HEOBXOOUMO y4MTbIBATb NPU pacyeTe Toka
KOPOTKOro 3aMblKaHus.

6.2 PacyeTHble TOYKM KOPOTKOro 3ambikaHma B 33C C 4YacTU4YHbIM
pacnpeaeneHnemM BbipabaTbiBaeMOW 351EKTPO3HEPrMn Ha NOCTOAHHOM TOKe.

Ha puc. 6.2 npeactasneH npMMmep Bbibopa pacyeTHbIX ToYek K.3. aAnsd 33C ¢ YaCTUYHbIM
pacnpegeneHneM BbipabaTbiBaeMOW 3NEKTPOIHEPTNUN HA NOCTOAHHOM TOKE.

Touka K7 pacnonoxeHa Ha cOopHbix wuHax PLL noctosiHHoro Ttoka 7. Pacyet Toka
KOPOTKOro 3aMblkaHWsi B 3TOM TOYKE HEOOX0ANM ANst NPOBEPKN COOPHbIX LUMH MO TEPMNYECKON
N OMHaMUNYECKON CTOMKOCTH.

B 3aBuMcMMOCTM OT MecTa pacrosioKeHUs STOW TOYKM KOPOTKOro 3aMblKaHWS
NPoOn3BOANTCS CYMMMPOBAHME TOKOB OT MCTOYHMKOB MOAMUTKM MeCTa KOPOTKOrO 3aMblKaHUS.
NcTouHnKkamm nognuTkn siBnsitoTcA reHepatopbl 1, rpebHble anekTtpuyeckue gsuratenu 10,
anekTpudeckMe paBuratenu nogpynueatowiero yctponctsa 11, obuiecynoBasi Harpyska,
Bblpa)KeHHasi 9KBUBaNeHTHbIM ABuratenem 6.

Touka K2 pacnonoxeHa Co CTOPOHbI pacrnpeaenuTenbHONn CUCTEMbI NEPEMEHHOMO ToKa Ha
BbIXOA€E MONynpOBOAHUKOBOrO BbiNpAMUTENs 5. B Touke K2 paccumTbiBaeTcs TOK K.3., AnS
BblbOpa 3aMTHOKOMMYTALMOHHOW annapaTtypbl 1 onpeaeneHns Toka NoANUTKM Toka B Touke K.
lMockonbKy B paccmMaTpuBaemMoM crnyyae BbiNpAMUTENb 5 NonyvaeT nuTaHue OT CUSIOBOrO
TpaHcopmaTopa, pacyeT TOKa KOPOTKOrO 3aMblKaHWUS MPOBOOMTCS MO PEXUMY KOPOTKOrO
3aMblkaHMsl Ha BTOPUYHOM OOMOTKe TpaHcdopmaTopa 3. OcTanbHble pacyeTbl And 3Town
TOYKM aHaNoOrM4YHbl pacyeTam 4sis CXeMbl, pacCCMOTPEHHON B 6.1.

Touka K3 pacnonoxeHa Ha Bxoge mHBepTopa 9, nuTarowero rpebHon aneKkTpruyYeckun
asuratens (anekTpoasuraTens NogpynusBaroLLero yctponctea). B Touky cxogarca asa Toka
KOPOTKOrO 3aMblkaHus: OT rpebHOro anekTpu4eckoro ABuratens wnu anekTpoasuraTens
nogpynuearoLLero ycTponcTea, nepeLueaLlero B reHepaTopHbIn pexnm, u ot PLL noctosaHHOro
Toka 7. B nepBom crnydae TOK nNoAnuTkM K.3. B Todyke K71 noctynaetr oT rpebHoro
anektpogsuratens. Bo BTopomM crniyyae B TO4YKy K.3. OygeT npoTekaTb CyMMapHbIA TOK
KOPOTKOroO 3amblKaHUsl OT CUCTEMbI NOCTOSIHHOIO Toka. OcTanbHble pacyeTbl ANg 3TON TOYKK
aHanornyHbl pacyeTam Ang paccMoTpeHHom B 6.1 cxeMbl Q3C ¢ NONHbIM pacnpeneneHmem
3NEKTPOIHEPTUN HA NOCTOAHHOM TOKeE.
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Puc. 6.2
Toukm k.3. B ADC c YacTnyHbIM pacnpeneneHnemM BoipabaTbiBaEMON 3NEKTPOIHEPTMN HA MOCTOSIHHOM TOKE:
1 — reHepaTopbl; 2 — 'PLL nepemeHHoro Toka; 3 — cunoBow TpaHcgopmaTop MAY; 4 — CMUMOBOW NOHWXKAIOLLNIA
TpaHcdopmaTop; 5 — NonynpoBOAHUKOBLIE BbINPAMUTENN; 6 — SKBMBANEHTHbIN 3MNeKTpoaBUraTerns;
7 — PL nocTosiHHOro Toka; 8 — nonynpoBOAHWKOBbLIE MHBEPTOPbI NOAPYNMBAIOLLErO YCTPOWCTBA;
9 — nonynpoBoAHUKOBLIE UHBEPTOpPLI MQY; 10 — rpebHble anekTpoasuratenu; 11 — anekTpogsuratenu
NOAPYNUBALLNX YCTPOWNCTB

7 CXEMbIl SAMELWWEHUA 33C

7.1 O6Lwue TpeboBaHMA K COCTaBNeHUI0 cxeM 3ameLeHmns I3C.

Ha ocHOBaHUM pacyeTHON CXeMbl, COCTABIIEHHOW AJ1s1 BbIOPAHHbIX PAaCYETHLIX PEXUMOB
N pacyeTHbIX TOYEK K.3., COCTABNAETCS CXeMa 3aMeLLEHNS AN KAXKA0W TOYKU K.3.

[N aTOro anemMeHTbl CXeMbI U UICTOUHMKM SNIEKTPOSHEPIMN 3aMELLIaOTCS CONMPOTUBIIEHUSIMU
n anektpoaBwkywmmmn cunamm  (OAC), BbIpaXEHHbIMM B UMEHOBAHHbLIX  €4UHULAX:
COMPOTMBMEHUS — MUMIIMOMAX, TOKM — B KUnoamnepax, SreKTpOABXKYLLNE CUrbl — B BOSbTax.
3HayeHnst CONPOTUBIIEHUI criefyeT NpUHMMaTh Npy paboyen Temnepartype.

Kaxxgas akkymyndatopHas rpynna 3amelwiaetca aksumBaneHTHon JOOC v NosHbIM
CONPOTUBIIEHNEM aKKyMYMSTOPHOW rPYNnbl C Y4E€TOM COMPOTUBMEHUA MEXINEMEHTHbIX
CBSA3EM N KOHTAKTHbIX COeANHEHUN.
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KaxkgbIn IKopb 9MNeKTpUYECKON MallnHbI MOCTOSIHHOMO TOKa 3aMeLlaeTcsl 9KBMBaNeHTHOM
30C 1 PUKTUBHLIM CONPOTUBMEHNEM.

OnekTpoaBuraTesniu NOCTOSAHHOMO TOKa BCMOMOraTenbHbIX MEXaHM3MOB YYNTLIBAKOTCA Kak
OOVMH OKBMBANEHTHbIA WCTOYHWK nuTaHuss ¢  akBmBaneHTHon OJOC u  PUKTUBHBIM
COMPOTMBIIEHNEM.

OneMeHTbl CXeMbl NepeMeHHOro Toka (reHepaTtopbl, TpaHcdopMaTopbl, ABUraTenwu,
peakTopbl, y4acTKM KabenbHbIX TpacC W MNPOTSKEHHbIX LUMHOMNPOBOAOB) 3amellaloTcs
AKTUBHBIMW 1 UHOYKTUBHBIMW COMPOTUBIIEHUSIMM.

MarHUTHO-CBSI3aHHblE Yy4acCTKU CUCTEMbl 3aMEHSIIOTCH IKBMBANEHTHLIMU 3MNEKTPUYECKU
CBsA3aHHbIMM  UensMu. [lpn  3TOM  COMPOTMBIIEHUSI MPOBEPSIEMbIX aBTOMAaTUYECKUX
BbIKMOYaTENEN M annapaToB KOMMYTaLMM U 3alUMThl, @ TaKKe CONPOTUBNEHUS annapaTtos,
YCTaHOBMEHHbIX B OQHOM M AByX ¢hasax (Hanpumep, TpaHcgopmaTtopa Toka) B CXeMY He
BKItOYatoTCs.

[onyckaetca  npeHebperatb  OTHOCUMTENbHO  HEOOMbWMMKM  CONPOTUBINEHUSMM:
aBTOMAaTMYECKUX BbIKITOMaTENEen, reHepaTopHbiX kabenen gnnHon oo 10 — 15 M, OLWIMHOBKM
LUMTOB, NEPEXOAHBLIM CONPOTUBIEHNEM KOHTAKTOB.

CUWHXPOHHbLIE reHepaTopbl, CAHXPOHHbIE U ACUHXPOHHLIE ABUraTENN B CXEME 3aMeELLEHNS
yuntbiBatoTCs ceoumMn OC, akTUBHBIMU M UHOYKTMBHBIMW COMPOTUBIEHUAMU. MapameTpsbl
reHepaTopoB W CUHXPOHHbIX ABuUratenen MnpuHMMaT MO0 TEXHUYECKUM  YCITOBUSIM.
MapameTpbl aCMHXPOHHbLIX ABUraternen pasHbiX TUMOB M CpedHMe 3HayYeHus napameTpoB
3KBMBAMNEHTHbLIX ACUMHXPOHHbLIX ABUratene MOryT npUHUMAaTtbCs W3  NpUnoxeHuss 3
OCT5.6181-81.

Mpu cocTaBneHnn cxembl 3aMeLLLEHNS NOCNneaoBaTeNlbHO COeANHEHHbIE COMPOTUBIIEHNS
3MIEMEHTOB OTAENbHbIX uenen (kabenu, LWKMH, annapaTtoB, NEPEexXOoAHbIX COMNPOTUBIIEHWI
KOHTAKTOB M T.M.) BblPaXX€HHble B MMEHOBaHHbLIX €ANHULAX, 3aMEHSIITCS CYMMapHbIMMU.
AKTUBHbIE N UHOYKTMBHbBIE COMPOTUBMEHMS CYMMUPYIOTCSA OTAENBHO.

Mpn Hanuuum B cxeme TpaHcopmaTopoB HeobxoaMmo 3amMellarlimve  Ux
COMPOTMBIIEHNST MPUBECTU K OOHOW CTYMNEHW HaNpshKEeHUS npuHMMaemon 3a 6asucHyro. K
6a3ncHoON CTyneHn NPUBOASITCS CONPOTUBIIEHUS BCEX SNIEMEHTOB CXEMbI, YCTAHOBMNEHHbIX Ha
OPpYron CTyneHun HanpskeHns, a Takke Toku, 3C 1 HanpsHXKeHNs 3TUX ANIEMEHTOB.

7.2 Cxema 3amelueHmna 33C c nonHbIM pacnpegeneHneM BbipabaTbiBaeMon
3NEeKTPO3Heprum Ha NOCTOAHHOM TOKe.

B kayectBe WCTOYHMKOB 3nekTposHeprm B JIC NPUMEHSIOTCA CUHXPOHHbLIE
reHepaTopbl, B KayeCTBE 3KBMBANEHTHOrO SneKkTpoaBuratens W arekTpoaBuraTens
noapynuBaroLLero yCTpOMCTBa — aCUHXPOHHbIM anekTpoasuratens. B kavectBe rpebHbix
anekTpoaBuraTenen MoryT NPUMEHATbECA CUHXPOHHbIE UM aCUHXPOHHbIE SNEKTpoaBUraTeni.

Ha puc. 7.2-1 npeactaBneH npumep pacyeTHOM cxembl 3amelleHuss A3C ¢ NonHbIM
pacrnpeaeneHnem BbipabaTbiBaeMOM 3NIEKTPOSHEPTUM HA MOCTOSAHHOM TOKE C aCUHXPOHHbLIMM
rpebHbIMK ABUraTens M.

B coctaB O3C BX0OAAT ABa CMHXPOHHbIX reHepatopa 1, SKBMBaNeHTHbIN aCUHXPOHHbIN
anekTpoaBuraTenb 2, rpebHOM acuMHXPOHHbLIA SnekTpoaBuratens 3, arekTpoaBuraTenb
nogpynuearoLLero yctponctea 4.

Ha puc. 7.2-2 npuBedeH npumMep pacveTHOM cxemMbl 3amelleHust 33C ¢ MNofHbIM
pacnpeneneHmem BbipabaTbiBAEMON 3NEKTPOIHEPTUN HA NMOCTOSTHHOM TOKE C CUHXPOHHbIMM
rpebHbIMM ABUraTENsIMA.

OTnuune gaHHOM CxeMbl 3aknovaeTcd B TOM, 4TO B kadectBe 3 npumeHsieTca
CUHXPOHHbIVN 3reKTpoaBMraTens.

Mockonbky B cootBeTcTBMM C 2.5.4 crtaHgapta OCT5.6181-81 pacdeT TOKa K.3.
CUHXPOHHOrO ABUraTtensa 3aMeHsIeTCA pacyeTOM ToKa K.3. OT aHanorm4yHoro CMHXPOHHOIo
reHepaTopa, B cxemy O3C gobaBneHbl CONPOTMBIIEHNS CUHXPOHHOW MalUMHbl U KabenbHON
Tpacchl.
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Puc. 7.2-1
PacyeTHas cxema 3amelueHms 33C ¢ NnonHeIM pacnpeaeneHiem BbipabaTbiBaeMon aMeKTPOIHeprum Ha
MOCTOSIHHOM TOKE C aCUHXPOHHBIMU rPebHbIMY ABUraTENsAMM:
1 — CUHXPOHHbIE reHepaTopbl; 2 — 9KBUBANEHTHbIA aCUHXPOHHBIN 3neKTpoaBuraTens; 3 — rpeGHon
ACMHXPOHHbIV aneKTpoaBuraTens; 4 — aCUHXPOHHBIN ANEKTPOABUraTenb NOAPYNMBAOLLIErO YCTPOUCTBA
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Puc. 7.2-2

PacuyeTHasi cxema 3amelleHnst 33C ¢ NoMHbIM pacnpegeneHMemM BelpabaTelBaeMOi 3NeKTPO3HEPTM Ha
NOCTOSIHHOM TOKE C CUHXPOHHbLIMW rPeBHbIMU ABUraTENsIMU:
1 — CUHXPOHHbIE reHepaTopbl; 2 — 3KBUBANEHTHbIA aCMHXPOHHbIV 3nekTpoasuratenbs; 3 — rpebHble
CVHXPOHHbIE 3neKTpoaBUraTeny; 4 — acUHXPOHHBIV SneKkTpoaBUraTens NoApynnBaoLLErO YCTPOUCTBA

7.3 Cxema 3amerieHus 33C ¢ YacTM4YHLIM pacnpeneneHneM BbipabaTbiBaeMow
3NEeKTPO3HEPrmn Ha NOCTOAHHOM TOKe.

Ha puc. 7.3-1 npeacTtaBneH NnpuMep pacyeTHOM cxeMbl 3amelleHns 33C ¢ YaCTUYHbIM
pacnpeneneHmem BbipabaTbiBaEMON 3NEKTPOIHEPrM HA MOCTOSAHHOM TOKE C aCUHXPOHHbIMM
rpeGHbIMM ABUraTENsIMA.

Ha puc. 7.3-2 npuBegeH nNpumMep pacyeTHoW cxembl 3amelleHns OIAC ¢ YaCTUYHbIM
pacnpeneneHmem BbipabaTbiBAEMON 3MNEKTPOSIHEPTUM HA NMOCTOSIHHOM TOKE C CUHXPOHHbIMMU
rpebHbIMM ABuratensamu. Ha aTm cxembl pacnpocTpaHsTca TpeboBaHusl, aHanornyHble
npeabaBNgeMbiM K NpeablgyLuM cXxemam C NosfHbIM pacnpeneneHnem aneKTposHeprun Ha
NOCTOAHHOM TOKe.

7.4 YnpouieHue cxem 3ameLwieHmnsa 33C.

7.4.1 lMocrne cocTaBneHUst CXeM 3aMelleHnd nNpou3BoauTca UX ynpolleHue. Ons
YMNPOLLEHNST CXEMbI MOTYT BbITb MCNOMb30BaHbI crneayowmne NpUHLMNGI:

.1 ecnu Touka K.3. HAXOANTCA B y3re C HECKONMbKMMM CXOAALLMMUCS B HEM BETBSAMM,
TO CXEMY MOXHO pas3fenuTb Ha YacTu (OTAenbHble BETBM), COXPAHWB Ha KOHLIE KaXXOou 13
BETBEN KOPOTKOE 3aMblkaHue. PacyeT TOKOB B 3TOM Clny4vae BefeTcs pasferibHO s Kaxaomn
BeTBW. 3a 6A3NCHY0 MOLLHOCTbL criegayeT NPUHMMaTb HOMUHANbHYK MOLLHOCTb reHepaTtopa
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WUNK Tpynnbl reHepaTopoB AaHHOW BeTBW. TOK B Touke (Uenu) K.3. paBeH CyMMe TOKOB
OTAernbHbIX BETBEN;

ol

ragl 11y2 rong ny2

Puc. 7.3-1
PacueTHas cxema 3ameryeHnsa 33C ¢ YaCTUYHbIM pacnpeaeneHmem BbipabaTbiBaeMon 3NeKTpo3HePrum
Ha NOCTOAHHOM TOKE C aCMHXPOHHBIMU rPpebHBIMY ABUraTENAMM:
1 — CUHXPOHHbIE reHepaTopbl; 2 — IKBMBANEHTHbIN aCMHXPOHHBIV 3nekTpoasuratenbs; 3 — rpebHble
AaCUHXPOHHbIE
3MeKTpoABuraTenu; 4 — acUHXPOHHbIE ANIEKTPOABUraTeNn NOAPYNNBAIOLWMNX YCTPOWCTB

.2 ecnu cxema MONHOCTbI0 CUMMETPUYHA OTHOCUTENBHO TOYKM K.3. (OOMHaKOBblE
WCTOYHWUKW, OAWHaKOBble COMPOTMBIEHUS W T.n.) NMbBo ee 4YacTb UMeeT CUMMETPUIO
OTHOCUTENBbHO HEKOTOPOW NPOMEXYTOYHOW TOYKW, €€ MOXHO CINOXUTb N0 OCU cuMmMeTpun. B
3TOM CIny4yae MOLUHOCTb MCTOMHMKOB UMM OBUraTtenen paBHa CyMMe WX MOLLHOCTEW, a
COMPOTMBIEHNS CKNaablBalTCs NapannenbHo;

.3 3aMeHa nocrnegoBaTeribHO MY napanmnenbHO BKIHYEHHbIX CONPOTUBIIEHUIA OAHUM
SKBMBANEHTHbIM;

4 3aMeHa OBYX UIN HECKOMNbKUX UCTOYHMKOB NMUTaHMS OAHUM 3KBMBANEHTHbIM;

.5 napameTpbl BCeX 3fIEMEHTOB CXEMbI, y4acTBYOLWMUX B Npeobpa3oBaHUn, OOIMKHbI
ObITb BbIpaXXeHbl B OMHAKOBbIX eAVHULIaX.
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ramn ran

Puc. 7.3-2
PacuyeTHas cxema 3amelleHns ABC ¢ YacTUYHbIM pacnpegerneHmem BolpabaTbiBaeMon aNeKTPO3HePrum Ha
NOCTOSIHHOM TOKE C CUHXPOHHbIMW rpeBHbIMU ABUraTENSAMU:
1 — CMHXPOHHbIE reHepaTopbl; 2 — 3KBUBANEHTHbIN ACUHXPOHHbIN 3nekTpoaBuratens; 3 — rpebHble
CVHXPOHHbIE 3MEeKTpoABUraTeNn; 4 — aCUHXPOHHbIE SNEKTPOABUraTenn NoApynMBaoLLmMX YCTPONCTB

8 PACYET TOKOB KOPOTKOIO 3AMbIKAHUA B 33C C PACIMNPEAENEHUEM
HA MOCTOAHHOM TOKE

8.1 O6wme nonoxeHusi pacyeTa TOKOB KOPOTKOro 3amMmblkaHuMa B J3C ¢
pacnpegeneHnemM Ha NOCTOSIHHOM TOKe.
8.1.1 PacueT TOKOB KOpOTKOro 3amblkaHuss B OJC C pacrnpegeneHnem Ha

NMOCTOSIHHOM TOKe LienecoobpasHo NpoBoANTb B Creayowen nocnegoBaTesibHOCTY:

A aHanus3 cxem rnaBHoro Toka 93C;

.2 onpeaeneHne NCTOYHNKOB NUTAHUA 1 NOAMNUTKM TOYEK K.3.

McTouHMKaMn NnTaHns SBNSOTCA: reHepaTopHble arperarbl;

rpebHble anekTpoaBuraTenu, nony4vatwme NMTaHne oT LWMTa NOCTOSTHHOTO TOKa vepes3
NnonynpoBOAHNKOBbIE NHBEPTOPLI;
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aneKkTpoABUraTeny NepemMeHHOro Toka, noryyawlime nuTaHue OT LWuTa MOCTOSIHHOrO
TOKa Yyepes NHBEPTOPDI;

aneKkTpoABUraTeny NepeMeHHoOro Toka, nonyyawowme nutaHue oT LWuTa NepemMeHHOoro
TOKa; KOHOEHCaTopbl, YCTAHOBMNEHHbIE B CETU NOCTOAHHOIO TOKA;

akkymynaTopHble 6aTapeu;

.3 obocHoBaHMe n BbIGOp pacyeTHOro pexuma pabdotbl IOC nepes MOMEHTOM
HacTynneHns K.3., NpuM KOTOPOM reHepaTopHble arperatbl U MOLLHbIE 3reKTpUyecKkne
ABUraTenu B pexume KoOpoTKOro 3amblkaHUs ByayT reHepupoBaTb MakCUMaribHY0 BENNYMHY
TOKa;

4 cocTaBneHune pacyeTHbIX CXEM C YKa3aHMEM BCEX UCTOYHMKOB NUTAHMSA N NOAMUTKN
TOYKM K.3:

.5  obocHoBaHMe 1 BbIGOP pacYETHbIX TOYEK K.3;

.6 cocTaBlieHMe cxeM 3amelleHusa 33C;

.7 onpegeneHve napaMeTpoB BCEX MUCTOYHWMKOB NMUTAHWUS U MOAMNUTKW, BXOOSALMX B
COCTaB pacHeTHbIX CXEM;

.8 pacyeT Toka K.3., ANS KaKAoW pacH4eTHON TOUKN.

AnroputMm pacyeTa TOKOB KOPOTKOrO 3aMblKaHMsi B CETU MOCTOsIHHOro Ttoka J3C B
rpadunyeckom Bmae npeacTtaBneH Ha puc. 8.1.1.

8.2 PacuyeT TOKOB KOPOTKOro 3aMblKaHUsi OT reHepaTopoB.

8.2.1 PacyeT TOka KOpOTKOro 3ambikaHusi OT reHepatopa B O3C C 4acTMYHbIM
pacnpegeneHnemM aNeKTpoO3IHEPTUN Ha NOCTOSHHOM TOKe.

NcTouHmkaMmn anekTpoaHeprmn B coctaBe AOC ¢ pacnpeaeneHneM areKkTposSHEPrnm Ha
NMOCTOSIHHOM TOKE SABNSATCSH BEHTWUSbHblE FeHepaTopbl, COCTOSILLUME M3 INEKTPUYECKOro
reHepartopa v nonynpoBOAHNKOBOIO BbINPAMUTENS.

B O3C c yactuuHbIM pacnpegeneHnemM aneKkTpo3HepPrmn Ha NOCTOSIHHOM TOKe reHepaTtop
noakntoyeH k MPLL nepemeHHOro Toka, OT KOTOPOro Yyepes TpaHcopMaTop U BbINPAMUTESb
nony4aet nutaHne PLL nocTtosHHOro Toka. Npu 3TOM KONUYECTBO reHepaToOpoB MOXET He
COOTBETCTBOBATb KONMMYECTBY BbINPAMUTENEN.

Mpn KOPOTKOM 3aMblkaHWMM Tpexda3HOro MOCTOBOrO BbINPSIMUTENS MNUTAOLWMIA €ro
TpaHcdopmaTop B TeYeHME BPEMEHW K.3. OKa3blBAETCH 3aKOPOYEHHbIM 4Yepe3 BEHTUIN.
BcneacTeume 3TOro pacyeT Toka K.3. Ha BbIBOAAX BbINPAMUTENS MOXET ObITb BbINOMHEH Takxke,
Kak ons cny4yas CAMMETPUYHOrO K.3. Ha BTOPMYHbIX BbIBOAAX TPAHCHOPMaTOpPOB.

Pacuet TOka K.3. BbINpAMUTENA HeobXxoouMO NpPOBOAUTL C YY4ETOM COOTHOLLEHMS
MOLLIHOCTEW BbINpsiMUTENS (MUTatoLLEero TpaHcgopmaTopa) 1 OCHOBHOMO MCTOYHUKA NUTaHNA
(cvHXpOHHOrO reHepaTopa).

Mpn MoOLWHOCTM BbINpAMUTENA MeHee 1/25 MOLLIHOCTU CMHXPOHHOIO reHepaTtopa
(reHepaToOpOB) MakcMManbHOEe 3Ha4YeHMe ToKa K.3. Ha BbIBOAAX BbINpAMUTENS onpeaenseTca
no doopmyne

100-v2-P
— ya
IKTB - ' IH

.1073 (8.2.1-1)

K

unm no dopmyne

Ly = /2/3 - —22A (8.2.1-2)
/xsz+rT2p
roe U, — HOMMHanbHoe HanpsKeHue BTOPUYHON 0OMOTKM TpaHcdopmaTopa, B;
I, — HOMWHanbHbIA TOK BTOPUYHON 06MOTKM TpaHcdopmaTopa, A;
e, — HanpshKeHue KOPOTKOro 3amblkaHusi TpaHcopmaTopa, %;
Typy Xrp —  @KTMBHOE W WHOYKTMBHOE COMPOTMBIIEHUA TpaHcdopmartopa, npuBeAeHHbIE KO

BTOpUYHON obmoTke, MOM;
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P,=(1+ e T/ Xy yOapHbI KO3 OULNEHT, ONpeaensiowmMil OTHOCUTENbHYO BEMUYUHY
anepvoamnYeckon COCTaBMALLEN TOKa K.3.

Ananiz cxemsl 2RAGHOZ0)
moxra

Onpedenerie
UCIOURILKOE NOORIIMKIL
K.3.

Obocrosanue 1 gb”ﬁop Pacuem CUHXPOHHOSO Pacuem GCUHXPOHHOZO

PACHEMHO20 PENCUMA 20 27T

pabomst 23C nepeo
MOMEHMOM K. 3.

Paspatomka Pacuem moxa noonumxu
pacHemnoll cxemul K.%. O SKEUEANCHIMHOZO
ogucamens
I
Obocrosanie 1 66160p Pacuem moxka
MOYeK K.3. ROONUMKU K.3. OM
KOHOeHcanopa

Paspabomxa cxembl
samenperus 53C

Pacuem moxa x.3.
GEHMUNLHOZO -
zenepamopa Pacuem moxoe nOORIMKY

Ot AKKYMINAMOPHBIX

bamapeii

Yugemue ¢
cxeme akKyMy-
ARIMOPHIY
damapeli

|

|

Pacuem moxoe k.2. om
GCEX DNEKMPUHECKUX

Honkoe
pachpedenenie
Ha ROCMORHHOM
moke

Hem

Mauiun
Pacuem cxemsi Pacuem cxembl Pacuem moxos k.3. om
cenepamop - cenepamop — GCEX KOHOEHCAMOopPos 1
mpancghopmamop - ARKYMYTAMOPHBIX
BLIIPAMUTNER, GhIAPAMILINETH bamapeil

Onpeoenenne snauenis
MAKCUMATLHO2O
yoapHozo moxa

Puc. 8.1.1
Anroputm pacyeTta TOKOB KOPOTKOIO 3amblKaHus B 93Cc pacnpegeneHnemMm Ha NOCTOAHHOM TOKe

ConpoTusneHus TpaHcdopmaTopa onpegendtoTcsa no popmynam:

oy = AP;;ZUE .10%; (8.2.1-3)
Xpp = 10 - \Je2- (AP/10 - S,,) - (UZ/S,,) - 103, (8.2.1-4)

roe S, ~— HOMMHamnbHas MOLLHOCTb TpaHcdopmaTtopa, KBA;
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U, — HOMWHanbHOe HanpskeHue BTOPUYHON 0B6MOTKM TpaHcdopmaTopa, KB;
AP, — noTepu KOPOTKOro 3amblkaHus, BT.

HeobGxogmMmble pOns pacyeTa napameTpbl TpaHcopmartopa onpeaensitoTcsa  u3
NacnopTHbIX OAHHbIX.

dopmyna (8.2.1-1) MOXET NPUMEHSATLCS NPU pacyeTe Toka K.3. 0gHO(a3HOro MOCTOBOrO
BbINPAMUTENS, NUTAIOLLErocs oT ogHogasHoro TpaHcgopmaropa.

YcTaHOBMBLUEECS 3HAYEHME TOKa K.3. BbINpsSIMUTENS onpeaensietca no gopmynam (8.2.1-1)
n@21-2)npup, = 1.

Mpyn MOWHOCTM BbINpsIMUTENS, MpeBbiwaowen 1/25 MOLWHOCTU  CUHXPOHHOIO
reHepaTopa (reHepaTOpoOB) pacyeT MakCMMarbHOro ToKa K.3. HeobxoaMmo NpoBOAUTbL C
y4yeToOM napameTpoB nocnegHero (NnocneaHmx).

MapameTpbl 3BC, HeobxoaMMble Ons pacdeTa, crieayeT NPMBECTU K €ANHbIM 6a3nCHbIM
YCIOBUSIM.

3a 6asuncHble BENMYMHbLI NPUHUMAKOTCS:

OasncHas MOLWHOCTb

Sg = Sr1 + Spa+... +Srw, (8.2.1-5)
roe Sr1- Spy — HOMWHarbHbIE MOLLHOCTU CUHXPOHHbIX FEHEepaTopoB, NMUTAOLUNX TOYKY K.3.,
KBA;

6asncHoe HanpsixeHne, paBHOE HOMWHANBHOMY HaMNPSKEHWIO reHePaToOpPOB

Is = L (8.2.1-6)
6a3nCHbIN TOK

Is = Sg/(\3 - Ug); (8.2.1-7)
©as3ncHoe conpoTUBNEHUE

Zs = Us/(V3 - Iy). (8.2.1-8)

MNMony4yaemble pacyeTHble COMPOTUBIIEHWS A0 TOYKM K.3. NpMBOOATCH K 6a3nCHbIM
ycroBusam no copmyrne:

* —
Z; = Z,/Zs, (8.2.1-9)
roe Zp — pacyeTHOe COMPOTUBIIEHNE A0 TOYKM K.3., MOM;
Zs — basncHoe conpoTtuenexHve, MOwm;
Zi — pacyeTHOe COMpOTUBIIEHME [0 TOYKU K.3., O. €.

[ns pacyeta mMakcMManbHOro TOKa K.3. BbINPSAMUTENSA COCTaBNSETCH pacyeTHas cxema
3aMeLLieHns, B KOTOPOW BCE 3fieMEHTbI (reHepaTopbl, annapaTbl, y4acTkM KabenbHbIX Tpacc,
TpaHcopMaTop) 3aMeLlatoTCsl  akTMBHbBIMWU U MHAOYKTUBHBbIMW  cOnpoTuBneHnamu. Bce
COMPOTMBIEHUSI PACHETHOM CXEMbI ONPeaEeNAnTCa B UMEHOBaHHbIX eauHuLax (cm. puc. 8.2.1-1).

Mpun pacyeTe MakcMMarnbHOro Toka K.3. peKoMeHAyeTCsl NpeHebpeyb CONPOTUBIIEHNAMMN
KOMMYTaLMNOHHbIX annapaTos, LUMH U NePEXOAHBIMN CONPOTUBIIEHUSIMU KOHTaKTOB.

AKTUBHbIE U WHAOYKTMBHbIE COMPOTUBMEHUS KabenbHbIX y4acTKOB OMNpeaensitoTcs no
dopmynam
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Txas = Ty * L/
(8.2.1-10)
Xka6 — Xy ° LK/n1
roe Tyns Xyy — @KTMBHOE M MHOYKTUBHOE COMPOTMBIIEHUA 1 M KabenbHOW JIMHMKM, OMpPEeaensaTcsa no
crnpaBoYyHbIM Tabnuuam;
L, — pnvHa kabenbHOro yyactka, m;
n — 4yucno napannernbHbIX Kabenewn.

Cxema 3amelleHns Ond pacyeToB ToKa K.3. reHepatopoB B Q3JC C YaCTU4YHbIM
pacnpeneneHmem aNekTpo3Heprum Ha NOCTOsTHHOM TOKe npmuBeneHa Ha puc. 8.2.1-1.

r’ f_.v r-n
L J
lar rH”Z Ian
X”dI X az x”dn
lkab1 lkab2 I'kabn
Xkab1 Xxabz Xrabn
@ *~ — — —— —o ——
FkaGn+1
Xkabin+t
] fnp
Xnp
=
‘,,
Puc. 8.2.1-1

Cxema 3amMelleHnst Ana pac4eToB ToKa K.3. reHepaTopoB B 39C ¢ YacTnYHbLIM pacnpegeneHnemM
3MeKTPO3HEPTMN HA NOCTOSHHOM TOKe:

[y - T;, — CUHXPOHHbIE FeHepPaTopbl; 1y — Ty, — AKTUBHOE COMNPOTUBREHME ha3bl OOMOTKM cTaTopa reHepaTopa
npu 348 K (75 °C), MOm; x;; - x4, — CBEpPXnepexoaHoe UHOYKTUBHOE COMpOTUBIEHNEe reHepaTopa no
NPoAonbHON ock, MOM; Tias — Tiasn + 1, Xiag — Xwagn + 1 — @KTMBHOE M UHAYKTUBHOE COMPOTUBIEHUS KabenbHbIX
Y4acTKOB Ha NepeMeHHOM Toke, MOM,; Ty, Xp,;, — NPUBEAEHHbBIE K HAMNPSHKEHUIO NePBMYHON 0BMOTKM aKTUBHbIE 1
WHOYKTVBHbIE CONPOTMBMEHUS TpaHCcdopMaTopa 1 yYacTka Lenmn OT BbIBOGOB BbINPAMUTENS A0 TOYKK K.3., MOM

MpvBeadeHHble K HanpshkeHWo MepBUYHON OOMOTKM aKkTMBHbIE W WHAOYKTUBHbIE

COMPOTMBIEHMS TpaHCopMaTopa 1 ydacTka Lienu OT BbIBOSOB BbINPAMUTESNS OO TOYKU K.3.
onpegenaTca no oopmynam

Tap = (rp + Tie=) - (U1/U,)?;

(8.2.1-11)
Xnp = (pr + xx=) ' (Ul/UZ)Zi
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roe U; n U, — HOMUHarnbHOe HanpshKeHue nepBUYHON U BTOPUYHON 0BMOTOK TpaHcdopmaTtopa, B;
Typy Xrp — @KTUBHOE W WHAYKTUBHOE COMPOTMBIIEHWS TpaHcdopmartopa, onpefesneHHble Mo
dopmynam 8.2.1-3 n 8.2.1-4, mOwm;
Ty=s Xy= — QKTUBHOE W MHOYKTUBHOE COMPOTMBMEHWNS 3NIEMEHTOB Lienu OT BbIBOAOB BbINPSMUTENS

[0 TOYKU K.3. Ha CTOPOHE NMOCTOSIHHOTO TOKa B OAHOM MoJsitoce (Npu Hanuyum apoccens B
pacyeTHyH CXeMy 3aMeLleHnst BKrtoyaeTcs 1/2 ero conpoTmeneHns), MOM.

B kaxxgon n3 BeTBen pacyeTHOW CXeMbl 3aMELLEHNS OTAESTbHO CYMMUPYIOTCS akTUBHbIE
W WHOYKTUBHbIE COMNPOTUBIMEHWUA, B pesynbTaTe 4Yero pacdeTHas cxema NpuUHMMaeT BuA,
npeacTaBneHHbln Ha puc. 8.2.1-2.

I—? l-? I_.U

I

r’f r? rH
X1 X2 Xn
|
_____ |
Frip
Xnp
K
Puc. 8.2.1-2

PacueTtHas cxema 3aMelleHna oTaernbHoro y4acrtka
Ty = Ta, t Tka6,)

X1 = Xq, + xKa61;

T = Ta, + Txas,; (8.2.1-12)
=x" 4 .

Xn = Xd, T Xka6,,

Tk = Txa6n+1 + rr[p;

Xg = Xga6y,, T Xnp-

PacueTtHasa cxema (puc. 8.2.1-2) npeobpasyeTcs B 3KBMBANEHTHYIO CXEMY 3aMeELLEHMS
3aMeHon napansenbHO COeANHEHHbIX y4aCTKOB OAHNM 3KBUBANEHTHbIM (puc. 8.2.1-3).
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.r:)l
Xar

I«
X

#
f@

s

I

X

Puc. 8.2.1-3
OKBMBaneHTHasi cxema 3ameLleHNs napannenbHO COeAMHEHHbIX y4acTKOB

[na aByx napannenbHo paboTalowwmx reHepaTopoB JIKBMBANEHTHbIE COMPOTUBIIEHUS
BbIUMCNSIOTCS MO hopmyrnam

T X241y X2

e = W, (821'13)
— X1X2 -
Xy = T2, (8.2.1-14)

Mpv uucne napannenbHo paboTawlmx reHepaTopoB 0Gonee ABYX 9KBUBANEHTHOE
WHOYKTMBHOE COMPOTMBIEHNE onpeaensieTcs no hopmyrne

1/x50 = 1/x1 + 1/x5+...+1/x,,. (8.2.1-15)

AKTMBHOE 9KBMBAneHTHOE COMPOTUBMEHME B 3TOM Crfy4vae onpegenseTcs no
dopmyre (8.2.1-13), npMyeM cHavana onpeaensercs 3KBUBANEHTHOE CONPOTUBIIEHUE X,
OBYyX Llenen, 3aTeM x,., BHOBb MOMYyYEeHHON Uenn x,.; N OOHON U3 OCTaBLUNXCA U T.A.

Cxema (puc. 8.2.1-3) npeobpasyeTca B IKBUBANEHTHy0 cxemy (puc. 8.2.1-4) 3ameHoun
nocreaoBaTernibHO COEAVHEHHbIX Y4aCTKOB 3KBMBAINEHTHbIMMU.

I

XSF

Puc. 8.2.1-4
OKBUBANEHTHas cxemMa 3aMeLLeHNs1 NocregoBaTeNlbHO COEANHEHHBIX YY4aCTKOB
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Ty = Typ + Ty

(8.2.1-16)
Xy = Xgp + X

OnpepensieTcs pac4yeTHOe CONpPOTUBIEHNE Lienn 40 TOYKM K.3.

Z,=x2+1?. (8.2.1-17)

OnpepensieTca pacyeTHOe CONPOTMBIIEHNE A0 TOYKM K.3. B OTHOCUTESbHbIX eauHuLax no
dopmyne (8.2.1-9).
Onpepgensetca MakCMarnbHbIN TOK K.3. BbINPAMUTENSA N0 hopmyne:

V2-E] Uy
J —— P (y + Pyﬂ— 1) - T Is, (8.2.1-18)
P 2
roe Ej — HavanbHoe 3HauyeHue cBepxnepexopHoi J[C, koTopoe mpu pacyeTax pekoMeHAyeTcs
npuHumate Ej = U = 1,0 o.¢;
y — KO3 DULIMEHT 3aTyXaHWa NEPUOANYECKON COCTaBNAIOLLEN ToKa K.3. 32 BPEMS JOCTUXKEHUS

MakCcnmMmymMma ToKa.

Ona nutarowmx cetert 400 'y y = 1, ana ceten 50 'y onpegensieTca no kpmeow puc. 8.2.1-
5 B 3aBuCMMOCTM OT Z; M MOCTOAHHOW BPEMEHU MNEepUoAUYECKON COCTaBIAIOLLEN
CBEpPXMNEpPEXOOHOro Toka K.3. T"d B MoMeHT BpemeHnu t = 0,01 c.

Mpn ognHo4vHOW paboTe reHepartopa Uiy napannensHon' paboTe reHepaTopoB OOHOMO
Tuna T,, NpuHUMaeTcs paBHoil T, OAHOTO reHepaTtopa; npu napannensHon paboTe
reHepaTopoB pasHbIX TMNOB T,;, MPUHUMAETCS PaBHOI Ty, C GOMbLUMM 3HAYEHUEM;

Py, — yhapHblii KO3(hULMEHT, onpeaensieMbii no kpyusoun puc. 8.2.1-6 B 3aBUCMMOCTM
OT OTHOLLUEHNSA CONPOTUBMNEHNS X, /1, onpeaeneHHbIx no popmyrne (8.2.1-16).

10

T"d_.aallc
1°d: —
0,: 005
Qo5 Py
A3
08 —17
0751
07
a1 gz 03 o4 a5 g6 q7

Puc. 8.2.1-5
KpuBble 3aBUCMMOCTM KO3 ULIMEHTA 3aTyXaHNs NEPUOANYECKO COCTaBNAIOLLEN TOKa K.3. OT Z; M NOCTOSHHOM
BPEMEHM NEePUOANYECKOI COCTABMAIOLLEN CBEPXMNEPEXOAHOIO TOKa K.3. Ty, FAe No ocu abeumce ykasaHbl
3HaYeHMs PacYETHOro CONPOTMBIEHUS A0 TOUKU K.3. Z, a MO OCU OpAMHaT 3HaYeHus KoadduumneHTa
3aTyxaHus y

8.2.2 PacyeT TOKa KOPOTKOro 3amblkaHWs OT reHepatopa B O3C C MNOMHbIM
pacnpegeneHmem areKTpodHepPrn Ha NoCTOAHHOM TOKe.

B 33C c nonHbiM pacnpegeneHnem 3neKTpo3HEeprum Ha MOCTOSAHHOM TOKE Kaxabln
reHepaTop NOAKITYEH K CBOEMY BbINPAMUTENIO.
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Mpn KOPOTKOM 3amblKaHUM TpPexdasHOro MOCTOBOIO BbINPAMUTENS, MNUTAKOLErocs
HenocpeacTBEHHO OT CMHXPOHHOIO reHepaTopa, pacydeT TOKa K.3. Ha BbIBOAAX BbINPAMUTENS
BbIMOMHAETCA, Kak Ans crydad CMMMETPUYHOro K.3. Ha BbIBOAAX reHepatopa, C yy4eToMm
aKTUBHbIX M PEaKTUBHbIX COMPOTUBIIEHNI KADENbHOW NNHUMN reHepaTop — BbINPSIMUTENb.

[ns pacdeta no nacnopTHbIM [AaHHbIM Ha reHepaTop HeobxogMMo onpenenvTb
cnefyowine BennymHbl:

Sry — NOMNHasg HOMUHanNbHasg MOLLUHOCTbL reHepaTopa, KBA;

Uy — HOMWHanbHOe HanpshkeHue, B;

I — HOMUMHanbHbBIN TOK reHepaTopa, KA,

f — HOMUWHanbHasa YacToTa reHepartopa, 'u;

7 — aKTMBHOE COMpOoTUBMeHMe obMOTKM cTaTopa, O. €.;

x; — CBEpXNepexogHoOe MHAYKTUBHOE COMPOTUBIEHME MO NPOAOSILHOM OCH, 0. €.;

X; — NepexoHoe UHAYKTUBHOE COMPOTMBIEHWNE MO NPOAOMBLHOWM OCH, O. €;

T, — cBepxnepexogHas NOCTOsHHasi BpEMEHU MO MPOAONbHOM OcH, C.;

cos@ — KO3 PULNEHT MOLLHOCTW.

Cxema 3amelleHus Onsi pacyeta Toka K.3 reHepatopa B O3C C nMoOmHbIM
pacnpegaeneHnemM anNeKTpo3HEPrMn Ha NOCTOSAHHOM TOKe NpuBeAeHa Ha puc. 8.2.2.

MapameTpbl, Heobxoaumble AONA pacdeTa, AOMKHbI OblTb MNpuBEAEHbI K €4MHbIM
©a3nCHbIM YCNOBUAM.

3a 6a3suncHble BENMYMHBLI NPUHUMAKOTCS:

6a3ncHasa MOLWHOCTbL paBHasi HOMUHAMNBHOW MOLLHOCTM rEeHEpPaTopoB Sg = Sry;

6a3ncHoe HanpshkeHne, paBHOE HOMUHANbHOMY HaNpPsKEHWIO reHepaTopoB Ug = Uy;

6Ga3nCHbI TOK

6asncHoe conpoTuBneHne

Is = S5/ (V3 - Ug); (8.2.2-1)
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Puc. 8.2.1-6
3aBMCMMOCTb yaapHOro KoaduumeHTa Py, OT OTHOLIEHMUA X /1 LenW K.3.: N0 0CK abeumce — 3HaveHust P, no
OCMV OpAMHAT — 3HAYeHWe OTHOLLEHUS x /1

r

r
Xi

Puc.8.2.2
Cxema 3amMelLeHns s pacyeTa Toka K.3 reHepatopa B Q3C ¢ NonHbIM pacnpeaeneHmeM areKTposSHeEPrnm Ha
NMOCTOSIHHOM TOKe
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Zs = Us/(V3 - Is). (8.2.2-2)

Monyyaemble pacyeTHble COMPOTUBIIEHWUS OO0 TOYKM K.3. MPUBOAATCA K GasnCHbIM
yCroBusim no oopmyre

75 = 7,/ Zs, (8.2.2-3)

roe Z, — pacyeTHOe CONpOTMBIeHNe A0 TOYKM K.3., MOM;
Zs — basncHoe conpoTtmeneHme, MOM;
Z¢ — pacyeTHOe COMpOTMBIIEHME A0 TOYKM K.3., 0.€.

[ns pacyeta MakcMmarnbHOrO TOKa K.3. BbIMPSMUTENSA COCTaBMSIETCA pacyeTHas cxema
3ameLleHnd (puc. 8.2.2), B KOTOPOW BCE 3NIEMEHTbLI 3aMELLal0TCA aKTUBHBIMW U MHAYKTUBHbBIMIA
conpoTmBneHnamMn. Bce conpoTUBEHNS pacHeTHOW CXeMbl ONpeaensaiTcad B UMEHOBaHHbIX
eJunHnLax.

AKTUBHbIE N WHOYKTMBHbIE COMPOTMBIIEHUSI KabenbHbIX Y4acTKOB OMpeaendlTcs no
dopmynam

Tka6 = Tyn * Ly/n;

(8.2.2-4)
Xwas = Xyp * Lic/M,
roe: Ty Xyq ~— @KTMBHOE M MHOYKTUBHOE COMPOTMBIIEHUA 1 M KabenbHOW JIMHMKM, OMpeaensoTca no
cnpaBoyHbIM Tabnuuam (npunoxexue 4 OCT5.6181-81);
L, — AnvHa kabenbHOro yyactka, m;
n  — YUCrno napannenbHbix kabenen.

AKTUBHbIE N MHAYKTMBHbIE CONPOTMBIIEHNS reHepaTopa 6epyTca U3 NacnopTHbIX A4aHHbIX
Ha MalUuHy, BHYTPEHHUM COMPOTMBIIEHWEM BbINPAMUTENST B MOMEHT BO3HWKHOBEHMS K.3.
MOXHO npeHebpeyb.

[anee onpegensiem cBepxnepexoaHyto n nepexogHyto 3C reHepaTopa B 0.e

EY =Ug+1y-xj - singy; (8.2.2-5)
Ey = Uy + Iy - x; - sing,, (8.2.2-6)
roe Uy, Iy, singg — HanpsbkeHMe U TOK reHepatopa B 0. €. WU Yron CABUra Mexay HUMKU B

NPeALEecTBYIOWEM K.3. PEXUME.

[anee onpenensieTca NonHoe pacvyeTHOEe COMpOTMBIIEHME LIENU reHepatopa, a Takke
NoJiHble paCc4YeTHblE COMPOTUBNEHNA ONA NepexoaHoro n YCTaHOBMBLLUETOCA npouecca

ZY = (r + Tas)? + (X + Xia5)?; (8.2.2-7)

Zf) = \/(T + rxaﬁ)z + (xcli + xKa6)2- (8.2.2-8)
HavanbHoe 3Ha4eHne cBepxnepexoaHoro Toka Iy, 0. e., paBHO
Iy =Eqy/Zy (8.2.2-9)

HauanbHoe 3HayeHWe nepexoaHoro Toka I}, 0. e., paBHO
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Iy = Ey/Z). (8.2.2-10)
,El,anee onpeagendaeTca nepnogn4yeckasa coctasrdaoad Toka K.3., 0. €.,
I, = (Iy-15) - eCt/Ta) 4 15, (8.2.2-11)

3HayeHVe BpeMeHu t B AaHHOM Crlyyae HanpsiMyrlo 3aBUCUT OT YacToTbl reHepaTopa f,
yepes BblpaxeHne t = 1/2 f, To ecTb Ansa 4YactoTbl 50 U 3HayeHue BpemeHun t = 0,01 c.

YaapHbIn TOK K.3. lyrs KA, paBeH
iyr = V2 (- 1§ - ¥a) - s, (8.2.2-12)
roe Y, — KO3(pULMEHT anepuoanyeckon COCTaBnAIOWEN, Onpedensemblii Mo KpUBOW Y, =

f(x/r), npuBegerHHon B ctaHpapte OCT 5P.6181-81 (npunoxenve 10), onpegensemMblin B
3aBUCMMOCTU OT OTHOWeEHUS (x; + x) /(1. + 7).

8.3 PacueT ToOKa KOPOTKOro 3aMblKaHUsi OT rPeObHON 3NEeKTPOYCTAaHOBKM.

8.3.1 PacueTr TOKa KOPOTKOrO 3aMblkaHUS OT TrpPeBHOM SNEKTPOYCTAHOBKM C
CUHXPOHHbIM O[],

PacuyeT TOKa K.3. OT rpebHOM 3MeKTPOyCTaHOBKM C CUHXPOHHbIM 3L npousBoguTcs
aHanorMyHoO pacyeTy ToKa KOPOTKOro 3aMblkaHWsi CUHXPOHHOIO reHepaTtopa (8.2.2 HacTosALen
METOANKN).

CeepxnepexopgHas QOC E', n nepexopgHass OOC E, onsa gsuratens, paboTarollero c
nepeBo3byxaeHnem (C onepexarLlmm Ko3OULUMEHTOM MOLLHOCTK), ONpeaenseTcs no Tem
xe copmynam, yto n 3[4C reHepaTopa, paboTaloLero Ha akTUBHO-MHOYKTUBHYHO HarpysaKy.

8.3.2 PacueTr TOKa KOPOTKOrO 3aMblikaHUS OT TrpPeBHOM SfEKTPOYCTAHOBKM C
ACUHXPOHHbIM O[],

TOK NOANUTKM OT acUMHXPOHHBLIX MO cnegyeT yunTbiBaTb ANA NEPBbIX TPEX NepuoaoB
TOKa K.3.

[lns pacyeTa no NnacnopTHbIM AaHHBIM Ha aCMHXPOHHBIV SNeKTpoaBuraTens HeobxoanmMo
onpeaenuTb cneayoLlme BENUYMHbI:

Py — HOMUHarnbHas MOLIHOCTb, KBT;

Ijy — HOMUHanbHbIV TOK, KA;

T, — @KTVBHOE COMpOTMBIIeHMe 06MOTKM cTaTopa, O. €.

X — NEepexoaHoe UHAYKTMBHOE COMpOTMBIEeHe 06MOTKM cTaTopa, O. €.;

X, — VHOYKTUBHOE CONPOTUBIEHe 0O6MOTKM CTaTtopa, o. €;

U — Ko3(hpnUMEHT MarHMTHoOM cBs3M 0BMOTOK poTopa M CTaTopa;

T, — NoCTOsIHHasA BpeMeHn 06MOTKM poTopa, C.;

T, — nepexofHas NnocTosHHas BpeMeHy 06MOTKM poTopa, C.

Onpepgensetca HayanbHoe 3Ha4YeHne NepuoanYeckon CoCTaBnNALLEN TOKa K.3.

! J— UC
Io, = 7 K (8.3.2-1)
pA
roe U, — HanpshkeHue Ha cduaepe ABuratens 4o K.3. NPMHMMaeTcs paBHbIM 1 nNpu pacyeTe B 0. €.

asuratens u 0,95 npu pacyeTe B 0. €. reHepaTopa.

[anee onpegensem nepMoanyeckyto COCTaBNAIOLLYHO TOKA K.3. (4ENCTBYIOLLIEE 3HAYEHNE)
AN MOMEHTa BpeMeH t onpegensieTcsi no oopmyre
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Iy = 15, - eCH/Tre), (8.3.2-2)

roe Tye — NMOCTOAAHHAsi BpEMEHI 3aTyXaHWs NepexoHOro npoLecca.

[Npw K.3. Ha 3axumax asuratens Ty, = T,

Mpw K.3. B LENN NOCTOSIHHOTO TOKa YYMTLIBAETCA CONPOTUBIEHME KabenbHOW NUHUKN OT
ABuratensi 4o MHBepTopa.

Tp,e — TI . (x,d +x1<36)'(xa+xxa6)+(rcq+r1<36)2 (832'3)

(xﬂ+x1<36)2+(rca+rxa6)2 ’

3HaveHus e™™ npueegeHbl B ctaHgapte OCT5P.6181-81 (npunoxenune 11).
MonHbIN TOK K.3. OT ABUraTens (aMnnuTygHoe 3HavyeHne) 4ns MOMEHTa BPEMEHU t MOXET
ObITb onpeaeneH no dopmyne

{tgmax = V2 - (Itﬂ 7 ) (-t/Tee) (8.3.2-4)
A

roe Tse — TMOCTOSIHHAs BPEMEHW 3aTyxaHus anepuoguyeckon COCTaBMsioLLEeN Toka K.3.,
onpepgensieTcs no gopmyne

! —_ (x:i+x|<36) ]
TSE - (w'(rcu+rxaﬁ’ (832 5)

roe w — yrnosas yactota, w =2 -1 - f.

YOapHbli TOK OnpeaensieTcs Kak 3HadeHue MNOfHOro Toka Ans MoMeHTa t =T/2 no
dopmyne

bypn = V2 Uo7 ¥a) - Iy (8.3.2-6)

roe Vo — KO3(h(PULMEHT anepunoanyeckon COCTaBNSAOLWEN, oOnpeaenseMblil NO KpUMBOW y, =
f (x/r), npnBeaenHon B OCT 5P.6181-81 (npunoxenue 10), onpeaensemMsivi B 3aBUCUMOCTH
OT OTHOWEHUA (Xg + Xya6)/ (Tey + Tas)-

8.4 PacueT TOKa KOPOTKOro 3amblKaHUA OT O6LWEeCyAOBbIX MPUEMHMUKOB
3NeKTPO3IHEPrum.
8.4.1 PacyeT TOKa KOPOTKOrO 3amblkaHWs OT OOLLUECYAOBbLIX MPUEMHUKOB

anekTpoaHeprum B 33C € YacTU4HbLIM pacnpeneneHMeM Ha NOCTOAHHOM TOKe.

B 33C ¢ 4yactuyHbiM pacnpedeneHnemM SfEKTPOSHEPINN Ha MOCTOSAHHOM TOKe BCe
obuiecynoBble NOTPebUTENU 3NEKTPOIHEPrun nosiydaroT nutaHue ot [PL nepemeHHoro
Toka. OT PLWl noctosHHOrO TOKa MNONy4YawT MUTaHME  YacTOTHO-pErynmpyembiini
anekTponpmeog;: rpebHble 3NeKTPOyCTaHOBKN U NPMBOA NOAPYIMBAIOLLNX YCTPONCTB.

O6wecynoBble NPUEMHMKK, MOyYaloLWmMe NMTaHne OT WMTa NEPEMEHHOr0 TOKa, BITUSHNUS
Ha NOAMUTKY ToKa K.3. Ha wuHax PLL NOCTOSAHHOroO TOKa MpPakTUYECKN HE OKasbiBaKT. JTO
06yCcnoBneHo TeM, 4YTO CyMMapHas MOLLHOCTb Takux notpeburtenen cywecTBEHHO MEHbLUEe
MOLLIHOCTW reHepaTopoB.

CeTb pacnpegeneHus Ha MOCTOSSHHOM TOKEe MNofiydyaeT nutaHme OT BbiNpsMUTENEN,
NOOKITHOYEHHBIX K CUITOBbIM TpaHcdopmMaTopam.
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PacuyeT Toka nognuTkM B CE€Tb MOCTOSIHHOIrO TOKAa BbIMOSTHAETCHA MO YCOBMSM KOPOTKOro
3aMblKaHMA Ha BTOPMYHOM OOMOTKE CUNOBOro TpaHcdopmartopa. Pacyet npousBoamTcst no
dopmynam (8.2.1-1 — 8.2.1-13).

8.4.2 Pacuetr TOka KOpPOTKOrO 3aMblkaHuUsi OT OOLLECYdOBbIX MNPUEMHUKOB
anekTpoaHeprum B 93C € NOMHbIM pacrnpeaeneHnem Ha NoCTOSSHHOM TOKE.

8.4.2.1 Pacyetr TOKa KOpPOTKOro 3aMblkaHus OT obLiecynoBbiX MNPUEMHUKOB
3NEKTPO3HEPIrMM NepemMeHHoro Toka B 99C ¢ NonHbIM pacnpeneneHnem Ha NoCTOAHHOM TOKe.

B 33C c nonHbIM pacnpeaeneHmeM areKTpoIHEPrumM Ha NOCTOSIHHOM TOKe ObLLLeCYa0BbIE
NMPUEMHUKN 3NEKTPOIHEPTMN MOTYT nonyyaTb nutaHue kak ot PLL nepemeHHOro Toka, Tak u
HenocpeacTBeHHo oT PLL noctosiHHOro Toka. Hanbonee mMowwHble NnoTpedbutenn nonyyarT
nutaHme ot NPLL nocTosiHHOro Toka Yepes MHBEPTOPbI.

PacuyeT Toka 0T aCMHXPOHHbIX ABUraTenen ocyLlectenseTcs no dopmynam (8.3.2-1 — 8.3.2-6),
CUHXPOHHbIX ABuraTenen — no opmynam (8.2.2-1 — 8.2.2-12).

O6LwecynoBble noTpedbutenn HebGONbLIOW MOLIHOCTM, MOMy4valT NMTaHuMe OT LWuTa
nepemMeHHOro Toka. AToT WuT nony4vaeT nutaHue ot [PLL nocTosiHHOro Toka Yepes HBEpPTOp
n cmnoBown TpaHcdopmaTop. VIHBepTOp 1 cunoBor TpaHcopmaTop ABMASKTCA 06paTUMbIMn
anemMeHTamMmn CXembl U NPOBOASAT TOK B 0OpaTHYHO CTOPOHY. Mpy BO3HNUKHOBEHMM K.3. HA LUMHAX
PLL, nNOCTOAHHOrO TOKa, ACUHXPOHHbIE ABWUraTenn, MoAKNYeHHble K wuHam PL
NepeMeHHOro Toka WM Bblpa)XeHHble 3KBMBASIEHTHbIM ABUratenem, co3garT TOK NOANUTKM
TOYKM K.3.

BmecTe ¢ TeM oxvgaemasi MOLWHOCTb 3KBMBANEHTHOro ABUraTens 3HauuTernbHO (Ha
NOpsiAOK) MEHbLUE NO CPaBHEHMIO C MOLLHOCTbLIO FeHepaTopoB U rPebHbIX 3NEKTPUYECKMX
asuratenein. B cBa3un ¢ 3TMM Npu pacyeTe TOKOB NOANUTKM Ha LUMHAX LWMTa NOCTOSHHOMO TOKa,
3TUM UCTOYHUKOM MOANMUTKM MOXHO npeHebpeyb.

Ecnn MoLLHOCTbL SKBMBANEHTHOro ABWUraTesisi cornoctaBMmMa C MOLLHOCTbO [3Y, TO
Heo6Xo0aNMO YyYnTbIBaTb TOK NOAMUTKN TOYKN K.3. OT 4aHHOTO UCTOYHUKA. OrpaHMynTEeNbHbIM
dhakTopoM nponyckaHus Toka K.3. 4epe3 TpaHcopmatop ABnAeTcss ero rabaputHas
MOLLHOCTb. B cnydyae, ecnu MOLLHOCTb 3KBMBANEHTHOrO ABuUratens MeHblue rabapuTHown
MOLLHOCTN TpaHccopmaTtopa, TO pacyeT Toka MNOAMUTKA TOYKM K.3. MPOM3BOAUTCHA MO
MOLLIHOCTW 3KBMBANEHTHOro ABuraTens.

ToK nognuTKU OT 3KBUBANEHTHOrO ACWMHXPOHHOrO ABuratens Ha COOPHbIX LUMHAX
BblYMCnsAeTca no popmyrne

ign =78 I, (8.4.2.1-1)

roe IH — HOMWHanbHbIA TOK 3KBUBANIEHTHOIO ACUHXPOHHOro asuratena.

Ha nepBrvYyHON CTOpPOHE MOHWXKAOLWEro TpaHcdopmMaTopa C y4eToM KoadhduumneHTa
TpaHcdhopMaunmn TOK NOANUTKA COCTaBUT
bypr = Lyg - Ko, (8.4.2.1-2)

YAT YA

roe K. — koadhduLMeHT TpaHCchopMaL K.

T

B cnyyae ecny MOLWHOCTb SKBMBANEHTHOrO ABUraTens npeBbllaeT rabapuTHyio
MOLLHOCTb TpaHcdopmaTopa, pacdeT Toka Npom3BoauTcs nNo hopmyne

Ip = U1 /(V3-Zp), (8.4.2.1-3)

roe Zp — pac4yeTHOe conpoTuBrieHne 00 TOYKU K.3.;

U, — HanpsbkeHvue Ha nepBMYHON 0OMOTKE TpaHcgopmaTtopa.
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8.4.2.2 Pacyetr TOKa KOpPOTKOro 3aMblkaHus OT obLlecynoBbiX MNPUEMHUKOB
3MEKTPOIHEPINN NOCTOSIHHOIO Toka B QJC € NOmHbIM pacrnpeneneHmMem Ha NoCTOSIHHOM TOKe.

B cny4vae, ecnn k Pl NOCTOSIHHOrO TOKa MNOAKMOYEHbI dNeKTpuyeckMe asuratenu
NMOCTOSIHHOIO TOKa, COM3MEPUMbIE MOLLIHOCTbBIO C reHepaTtopamm, Heob6X0ANMO paccunTaTb TOK
noanMTKM MecTa K.3. OT AaHHOro UCTOYHMKA TOKa.

Tok nognuTKM OT 3MEKTPUYECKUX ABUratenen MNOCTOSHHOrO ToKa, MNOAKMHYEHHbIX
HEeNnoCpPeACTBEHHO K LLMTY MOCTOSIHHOIO TOKa, pacCYMThLIBaOTCA criegyowmm obpasom.

A AHanunTudeckmn MeToq pacdeTa MakCUMarbHOro TOKa KOPOTKOro 3amMblKaHWUS
OT aneKTpoasuratenen NOCTOAHHOroO TOKa.

PacueT makcumanbHOro Toka KOpoTKOro 3aMblKaHWS OT SN1eKTpoaBUraTenen NoCTOSIHHOIro
TOKa aHanuMTU4eckKuM MeTO4OM MNPOBOAUTCS MO BbIPAXEHUSAM W MNocrenoBaTenbHOCTY,
npuBeaEeHHON HMXe:

0,44-Ugy'Eyy .
T Uy W, ey (8.4.2.2.1-1)

Ry'ly+K-er-Kg(P/a)
Uy

g = (8.4.2.2.1-2)

_ FqtbeAS,t2(We/ad) _
Y= 2(Wy/ag) L0 ' (8.4.2.2.1-3)

roe o —  ko3adhumumeHT, 1/c;

B,y — koachbduumeHT, 0. e.;

K, = 1 — pns mawuH 6e3 kKoMneHcauMoHHON 0OMOTKM;

K, = 08 — ANsi MalLWH C KOMMEeHcaLUMOHHON 0OMOTKON.

U,y — HOMMHanbHOE HarnpsikeHue He3aBMCUMOW OOMOTKM BO3BYXAEHNS NpY XONOCTOM XOf4e U
HOMMWHarbHOM HanpsbkeHuu, B;

E, — HomwuHanbHas 3C mawwuHsbl, B;

P —  4MCcrno nap NostoCcoB;

U, — HOMMHanbHoe HanpshkeHne mMaluHebl, B;

®, — HOMMHanbHbIA NONE3HbIN NOTOK MaLUUHLI Ha nontoc, BO;

W, — 4ucno BUTKOB OOMOTKM HE3ABMCMMOTO (MapannenbHoro) Bo3byxaeHns Ha nomnwc;

a, — 4uUCno napannenbHbIX BeTBEW 0OMOTKM HE3aBMCMMOTO (NapannenbHoro) Bo3byxaeHus;

R, — akTuBHOe conpoTtusrneHue uenu skops npu T = 348K (75 °C), Owm;

I, — HOMMWHarbHbIN TOK sKOp4, A;

e, — peaktuBHas OC KOpOTKO3aMKHYTOM CeKLMn 0OMOTKU sikopsl, B;

Kg —  KOSMMUUMEHT LLETOYHOTO NEPEKPbITUS;

F, — HamarHuuusaroLlas cuna nonepeyHoi peakumm akops B HOMUHaNbHOM pexume (Ha napy
NoncoB);

b, — LUMHA KOMMYTALUWOHHOWN 30HbI, CM;

AS, — HOMUVHanbHas nuHewHas Harpyska skops, A/cwm;

W, —  4MCno BUTKOB CEpPUECHOW 0OMOTKM BO30YXAEHMS Ha NOKOC;

a. — 4uUCno napannenbHbIX BETBEW cepnecHon 06MoTKM BO3OYXaeHwus;

Iso TOK OOMOTKM He3aBMCUMOro (napannenbHoro) Bo30YXXOEHUS MpU XONIOCTOM XoAde W

HOMWHANbHOM Hanps>xeHuu, A.

B dopmyne 8.4.2.2.1-3 B uncnutene nepeq cnaraemblM 2(WW, /a.) CTaBUTCHA 3HaK KMUHYC»
npu pacyeTte ABuratensi Co BCTPEYHO BKMOYEHHOW CepmecHon OOMOTKOM, U CTaBUTCS 3HaK
Nnoc Npy pacyeTe ABuraTens ¢ CornacHoO BKITOYEHHON cepuecHom 0OMOTKon BO30YXaEHMS.

Onpepgenatcsa ko3 PULNEHTDI

C=382-p-n (8.4.2.2.1-4)

A=a+C-(B+0,11-y); (8.4.2.2.1-5)
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B=a-C-(B+7), (8.4.2.2.1-6)

roe A n C — xoadbpumumeHTsl, 1/c;
B — koadhcpuumenT, 1/c?;

OnpeaensatoTcs AeKPeMEHTbl 3aTyXaHUs:
P, = A/2 +/(A/2)?-B); (8.4.2.2.1-7)
Py = A/2-[(A4/2)*-B). (8.4.2.2.1-8)

OnpenensrTca pacHeTHbIe NEPEXOAHbIN iy U YCTAHOBUBLUMIACS iy ycr TOKM K.3.
il = C/(P,-Pg). (8.4.2.2.1-9)

[nsi MalWWH ¢ He3aBNCUMbIM BO30Y>KOEHNEM YCTAHOBUBLLMIACA TOK K.3. ONpeaenseTcsi no
dopmyne

leyer = 1/(B+Y). (8.4.2.2.1-10)
[ns mawvH ¢ napannenbHbiM BO30Y)XOEHNEM YCTAaHOBUBLLMIACSA TOK K.3. PaBEH HYIIO.

BpeMFl OOCTUXEHNA TOKOM K.3. MaKCuMalribHOro 3Ha4deHud ornpegendetcda npu
He3aBMCMMOM 3036y>|<,u.eHv|v|

1 Pyril _ 23 Pyeik )
tm - Pa_P6 . l P6(11’< —i}’(yc-r) - Pa—PG gPG(l}I( _i}’(yc-r), (8-4.2.2.1 11)
npu napannensHoM BO30YyXaeHuu

1 P, _ 23 | Py ]
tm =5 Inpr = o0 I8 (8.4.2.2.1-12)

MakcrnmanbHbIN pacyeTHbIN TOK K.3. Ha BbIBOAAX MalUWHbI, paboTaBLuen 4O MOMEHTA K.3.
B PEXUME XONTOCTOro XoAa, onpenenseTcs:

npu He3aBNCUMOM BO30YKAEHUN

fem = lcyer—ixe FOm 4 (ig— g yep)e 6 m; (8.4.2.2.1-13)

npu napannensHoM Bo30yXaeHuu

[y = ir(e7Po'tm — g7Pa’tm), (8.4.2.2.1-14)

roe ixm — MaKCUMarbHbIA TOK K.3., O. €.

MakcumarnbHbIM TOK K.3. Ha BblBOAaxX fABuraTtens, paboTaBluMx OO MOMEHTa K.3. B
HOMMHaNbHOM pexume, onpegenseTcsa no opmynam

Lang = (igm= DIy - 107, (8.4.2.2.1-15)

roe Lmy; — MaKCUMarbHbI TOK K.3. Ha BbIBOAAX ABUraTens, kA,
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2 YNpOLLEHHbI aHanMTUYECKUIA MeTO, pacyeTa MakCMMarbHOro TOka KOPOTKOro
3aMblKaHMA OT anekTpoasuraTenei NOCTOAHHOIO TOKa.

BennunHa wmakcMManbHOro TOKa K.3. ABUraTenss C OCHOBHbIM MapannenbHbiM
BO30yxaeHneM, paboTaBLUEro 0 MOMEHTA K.3. B PEXUME XONOCTOro xoaa, onpeaensitcs no

dopmyne

m =157 (8.4.2.2.2-1)
&
oe .
25, 4 -
6-/00\
& N
A 7N A\N
o 8500 \\ l
N\ |
12 :
0 6:/00@1\%\
9;, 822000~ 1
o NN
N
6 L
boop
5
5=5400
y’
35 \
J N N
z %
L] Al
25 50 75 (00 (25 (50 (15200 PR30 3% 400
Puc. 8.4.2.2.2

3aBUCUMMOCTb BCMOMOraTenbHOM BennynHbl J oT koaddumumeHToB A n B

BcnomoraTtenbHas BenuunHa J onpenensietcs no pacyeTHbIM KpuBbIM puc. 8.4.2.2.2 B
3aBMCUMOCTU OT KO3 PULMEHTOB A n B.

KoadhdomumeHTtel A, B n C onpegensdtotcsa no popmynam (8.4.2.2.1-4 — 8.4.2.2.1-6).

BennumHa MakcumanbHOro TOKa K.3. [JBuratend B MMEHOBaHHbIX eAuHUuax
onpeaensetcs no opmyne (8.4.2.2.2-1).

B cooTtBeTcTBMM C YMNPOLUEHHBIM METOAOM pacyeTa TOKa KOPOTKOIMO 3amblKaHus
onpefensdeTca BefiMMMHA MaKCuUManbHbIM  TOK K.3. ANd MaluH C He3aBUCUMbIM
BO30YXAEHMEM MPU UX HOMUHANBHOM HanpsxeHun He Bbiwe 400 — 500 B.
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PacueT Toka NOANUTKM B TOYKY K.3. OT KPYMHbIX SNEKTpodBuraTenen, CoM3Mepmumblx no
MOLLHOCTU C OCHOBHbIMW WCTOYMHWKaMW MNUTaHWA, MNPOU3BOAUTCSH aHarorMyHo pacyeTty
MaKCUMarbHOro TOKa KOPOTKOrO 3aMblkaHMSl aHanuTU4eCKMM MEeTOAOM, OMUCaHHbIM B
HacToSLLEeN rnaBe BbiLLe.

Tok nNoanuTKM OT SreKkTpoABuratenen BCMOMOraTtesfibHbiX MEXaHM3MOB C Y4EeTOM
CONpoTMBREHUN KabenbHbIX Tpacc onpegensieTca no gopmyne

Ly waxe = 527 Isuns (8.4.2.2.2-2)

roe N — 4ucno paboTaloLlmx B pacCHMTLIBAEMOM peEXMME 3NEKTpoaBUraTenein;
Iywn — HOMWHAmbHBIA TOK n-rO ANeKTpoaBUraTens, paboTaloLero B pacHeTHOM pexunme, KA,
Iymun MM — BepyTca U3 Tabnuubl Harpy3soK.

Tok noanuTKnU OT 3feKTpoAaBuraternien BCrnoMoraTesibHbiX MEXaHW3MOB Y4MThiBAETCS
TOJbKO NPU pacyeTe MakCMMarnbHbIX TOKOB K.3.

8.5 PacueT TOKa KOPOTKOro 3aMblKaHMA OT KOHAEHCATOPHbIX GaTapen.

B 33C c pacnpegeneHnem 3neKTPO3HEPrMn Ha MOCTOSTHHOM TOKE KOHAEHCaTOpHble
Oatapen MOryT ycTaHaBnuMBaTbCA Ha BbIXOOE BbINpsSIMUTENEN, BXOAE WHBEPTOPOB Wn
noakntoyaTbCa HEMNOCPEACTBEHHO K LLIMHAM NOCTOSIHHOrO Toka MPLL.

Cxema NoAKNIYEHUS KOHOEHCATOPHbIX Oartapelr B CETU NOCTOsSIHHOrO Toka J3C
npeacTtasneHa Ha puc. 3.4.

Mpw K.3. HA LWIMHAX NOCTOSTHHOIO TOKa MM OTXO4ALWNX pugepax, 3HaUNTENBHOE BIIUSIHUE
Ha yOapHble TOKM K.3. OPYrMX WCTOYHMKOB MOAMUTKA OKasbiBalOT TOKW paspsga
KOHOEHCaTOpOB.

EMKOCTM KOHOEHCATOPOB, yCTaHABMBAEMbIX Ha BXO4aX WHBEPTOPOB U BXOOSALMX B
COCTaB aBTOHOMHbIX WHBEPTOPOB, 3HaAYUTENbHbI U AocTUraloT BenuyuHel 10 m® Ha 1 MBT
MOLLIHOCTW uHBepTOopa. Mpn Manom conpoTMBEHUN YHaCTKOB LENK, No KOTOPbIM NPOTEKaT
TOKM pa3psiga KOHOEHCATOPOB, 3HAYEHMSI TOKOB pa3psga MOryT 4OCTUraTb COTEH Kunoamnep.

Ecnn oOknagkm  3apshKeHHOro  KOHAeHcatopa  MOAKMYUTE K Kakomy-nmbo
CONpOTMBIEHUIO R, TO 3a CYET HanpshkKeHnst Ha KoHAeHcaTope OyaeT NpoTekaTb pas3psiAHbIN
TOK KoHAeHcaTopa. [pu paspsge KoHAeHcaTopa 3MeKTPOHbl C OAHOM MNacTuHbl (MpU UX
n3bbiTke) ByayT nepexoanTb Ha Apyryto (Mpu nx HegoctaTke), Yto BygeT npogosmkaeTcsa Ao
Tex nop, noka noTeHumanbl 00KNaaoK He BbIPOBHSIOTCS, T. €. HanpshKeHne Ha KoHaeHcaTope
CTaHeT paBHbIM HyIH0.

M3meHeHne HanpskeHnst B npouecce pa3psga KoHgeHcaTtopa n3obpaxeHo Ha puc. 8.5.

Ue 4
I

. !

Puc. 8.5
paduk N3MeHeHNa HaNPSXKEHNs 1 ToKa Ha KoHaeHcaTope npu paspane
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Tok paspsga koHAeHcaTopa NPONOpUMOHANeH HanpsXXeHU Ha KoHAeHcaTope, U ero
N3MeHeHne BO BpeMeHN NOA0OHO M3MEHEHMIO HanNPshKeHs!.

B HavanbHbI MOMEHT pa3psiga HanpsbkeHMe Ha KoHAeHcaTope Haubonbliee u
paspsAgHbIN TOK MakKCMMarbHbIA, TaK 4YTO paspsig NPovMcXoguT ObicTpo. Mpu MOHWXEeHUn
HanpsXXeHus, TOK pa3psiia CHKaeTCa U Npouecc nepexoda 3apsaoB ¢ ogHoW obknagku Ha
APYryo 3aTOpMaXKMBaeTcsl.

Bpemsi npouecca paspsiga koHAeHcaTopa 3aBUCUT OT COMPOTMBIIEHMS LIENN U €MKOCTH
KOHAeHcaTopa, npuyemM BO3pacTaHWe KakK COMPOTMBIIEHWUSA, Tak M €MKOCTM YyBEnuMunBaeT
NPOAOCIMKNTENBHOCTL pa3psga. C yBennyeHnem conpoTMBIIEHNSA pa3psagHbIA TOK CHUXKaeTCs,
3amennsaeTcsa Npouecc NepeHOCKN 3apsifoB C OOQHOW Ha Apyryto obknagky. C yBenmyeHnem
€MKOCTWN KOHAEeHcaTopa NoBbIWaeTcs 3apsag Ha obknaakax.

Pa3spsapg koHgeHcatopa emkocTbio C, 3apsKeHHOro A0 pas3HOCTU MOTeHUManoB Yepes
conpoTuBneHne R, npeacTtaensiolwlee BHELWHEE COMPOTMBIIEHME pPa3psagHOM Lenu unu
BHYTPEHHEE COMPOTMBIIEHME YTEYKM CaMOro KOHAEHCATopa, NPOVUCXOAUT B COOTBETCTBUM C
dopMyron:

Uy = Uge /T, (8.5-1)

MrHoBeHHasa BenuynHa pa3p4agHOro Toka

i, = Lo t/T, (8.5-2)
R
roe Us — HanpshkeHvne mexay obknaakamy KoHAeHcaTopa Yepes t CEKyH/ Nocne Havana paspsaaa,
B;
i — TOK B Lenu KoHaeHcaTopa CyLLEeCTBYIOLLEN Yepes t CeKyHA, nocne Hayana paspsaa;
T —  paccmaTpuBaeMbli MOMEHT BPEMEHN OT MOMEHTa Havyana 3apsaa, c;
Uy — HanpsbkeHue UCTOYHMKA, OT KOTOPOro Npou3BOAUTCA 3apsag KoHgeHcaTopa, B;
Cc —  eMKOCTb KoHAeHcaTopa, ®;
R —  conpoTuBrieHune uenu paspsga, Om;
T — nocTosiHHas BpemeHu, ¢ (T = RC);
e = 2,718.

Mpouecchl 3apsga n pa3psaa KOHAEHCaTOPOB paccMaTpUBaOTCs 0ObIYHO B 3aBUCUMOCTU
OT NocCTOsIHHOM BpeMeHun uenu RC. [NocTosiHHas BpeMeHW NpakTUYecKn ykasbiBaeT, Yepes
Kakon NPOMEXYTOK BPEMEHMU, C, HANPsPKEHNE paspsikaeMoro KoHAeHcaTopa yMeHbLIaeTcs B
e = 2,718 pas, oT paccmMaTpUBaeMOro HanpsXkKeHus.

Mpn 3apsge KoHAeHcaTopa MOCTOAHHAs BPEMEHM YyKa3blBaeT BpPeMS, C, B TeveHue
KOTOPOro HanpsikeHne Ha obkrnagkax noBbilaeTca Ha 63 % OT pasHuULbl Mexay MMeBLUMMCSA
HaNpsPKeHNEM N HanpsXKeHMEM MCTOYHMKA TOKa 3apsaa.

B cBs3K ¢ Tem, 4TO 3apsa 1 paspag 40 MOSHbIX 3HAYEHMI KOHEYHbIX HAaMPSKeHUA ONNTCS
HeonpeaeneHHo AONMMA CPOK, YacTo yaobHee cumTaTb pexum 3apsiga 3aKOHYEHHbIM Npwu
00BeJeHUN HanpsKeHnsa Ha obknagkax oo 99 % ot 3apskatowero HanpskeHnsa (unn oo 1 %
OT NepBOHAYarnbHOW BENNYMHbBI HANPSHXKEHWS Npy pa3psge).

8.6 PacuyeT TOKOB KOPOTKOro 3aMblKaHUsi OT aKKyMYJIITOPHbIX 6aTapemn.

AKKyMYNATOpHble GaTapen MOryT MUCnonb3oBaTbCA KakK HaKOMUTENW 3NEeKTPO3HEPrum
B OOC c pacnpegeneHnem anekTpo3Heprum Ha NOCTOSAHHOM Toke. Ha HeBornbLUMX Cyaax OHK
MOTYT NPUMEHATBLCH AN1A NMUTAHUS CUCTEMbI ANEKTPOABMKEHNA U NX MOLLHOCTb MOXET ObITb
CcoM3MepuMa C MOLLLHOCTbIO reHepaTOpHbIX arperaTos.

PacyeT makcMmanbHOro TOKa KOPOTKOrO 3aMblkaHUA OT akKyMynAaTopHbIX 6artapen
NpeAcCTaBEeH HNXKeE.
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B npouecce pacyeta onpegenstotca C akkyMynsTOPHbIX FPynn v NOSIHOE BHYTPEHHee
COMNPOTUBIIEHNE OAHOIO akKymynatopa (B pexvMe KOPOTKOro 3amblkaHus). E,, U R,
NPUHMMAIOTCS MO TEXHUYECKUM YCIOBUAM.

Mpyv uucne n akkymynsTopoB B rpynne onpegensiotea OOC E,,, v nonHoe
CONpOTMBIIEHNE Ra.rp akKyMyrAaTOPHOM rpynnbl No popmMmynam:

Ea.rp =Lg M, (86-1)
Ryrp = R - 1. (8.6-2)
Mpn pacyeTe MNOMHOrO COMPOTMBIIEHUS AKKYMYMSATOPHOM rpynnbl criegyeT ydnTbiBaTb

COMPOTUBEHUS] MEXANEMEHTHbIX CBA3EN U KOHTAKTHbLIX COeaUHEHUN.
MakcmnmanbHbIN TOK K.3. Ha BbIBOAAX akKyMYNATOPHOM rpynn onpegenseTcs no gopmyrne

Livarp = Earp/Rarp- (8.6-3)

MakcmanbHbIn  TOK  K.3. aKKyMYNATOPHOW rpynnbl MNpyv yOaneHHOW TO4Kke K. 3.
onpepgensietcsa no oopmyne

IKMa.I‘p = Ea.rp/(R. + RK)’ (86'4)

roe R, — conpoTuBreHue Lenu, BKIOYalolWen conpoTueneHns kabenen, annapatos U T.M., OT
BbIBOJOB aKKyMYNATOPHOW rpymnmnbl 4O TOYKM K.3.

ConpoTuBneHuss R, YyKa3aHHbIX 3reMEHTOB pacyeTHOM CXeMbl OnpenensitoTcs Mo
dopmynam: conpoTmereHne kabernbHbIX Tpacc, R,,s, MOM, onpeaenatcst no opmyre

Ryas = 2 W l}caﬁa (86'5)

roe 1, — conpoTueneHne 1 M kabenbHOit Tpaccel, cofepxalleit M napannensHeix Kabeneit

ceyeHveM S B ogHom norntoce, MOwm, onpegensieTca no Tabn. 1 cnpaBovyHOro NPUNoXeHus
7 ctanpapta OCT 5P.6126-77;

las — AnvHa kaGenbHoW NHUM B OAHOM Montoce, M;

COMpPOTMBIEHNE LWKH, R, MOM, onpeaensieTcs no gopmyne

Ry =2 Tuys Lu (8.6-6)
roe Tuyy — COMpOTMBRiEHMe 1 M WKUH B opHOM rmomoce, MOM/M, OnpefensieTca u3 CrnpaBoYHOro
npunoxenus 8 ctaHgapta OCT 5P.6126-77 B 3aBMCMMOCTM OT CEHEHNS LLUNH;
ly, — ANWHa WYH B OAHOM Montoce, M.

MNepexogHoe COMPOTUBMEHME KOHTAKTOB, COMPOTMBIIEHUS KOMMYTaLMOHHO-3aLUUTHON
annapaTypbl 1 LUYHTOB ONpeaensaTcsa no Tabn. 4 cnpaBOYHOro NPUNOXeHUs 7 U CNPaBOYHbIX
npunoxexHmn 9 — 14 craHgapta OCT5P.6126-77.

OnpepgeneHne 3aBMCMMOCTU TOKa KOPOTKOrO 3aMblKaHWsi aKKyMYNATOPHOW rpynnbl OT
BPEMEHM.

M3meHeHne Toka K.3. akkyMynsiTOPHOM rpynnbl B OYHKLMM OT BPEMEHMW onpeaensieTcs no

dopmyne
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Leary = —22— (1= ¢~t/Tc) (8.6-7)
P Rarp +Re ’ '
roe T, — NOCTOSIHHas BPEMEHW Lieny KOPOTKOro 3aMblkaHusl, kKoTopas onpegensieTcs no opmyne
_ La.I‘p+LK

Te= 220, (8.6-8)
roe Larp — WHOYKTUBHOCTb aKKyMyNATOPHO rpynnbl, T

L, — WHBYKTMBHOCTb LENW K.3. OT BbIBOSOB aKKyMynATOPHOW rpynnbl 4O TOYKK K.3., [;

R,p — COMPOTUBMEHWE aKKyMynsTOPHOI rpynnel, MOM;

RK — conpoTtusrieHne uenu K.3. oT BbIBOOOB aKKyMyJ'IFITOpHOVI rpynnbl 4O TOYKM K.3., MOM;

YaenbHast UHOYKTUBHOCTb KabernbHbIX Tpacc ¢ orpaHnyYeHHbIM Yncnom kabenen (0T AByX
00 ABaauaTtu) 1 pacnonoXeHMn ux B KacceTe B COOTBETCTBMM € puc. 8.6-1 onpeaensieTcsa no
KpuBbIM Ha puc. 8.6-2 — 8.6-4.

[na cnyyaeB npumeHeHus kabenen Apyrnx CeYeHUn n Mapok onpeaeneHve yaenbHom
WHOYKTMBHOCTM KabenbHbIX Tpacc ¢ YMcnom kabenen ot 2 o 20 npon3BoanTcs aHanmTn4eckn
no cneayroLwmm opmMmynam.

L= (1-41n§)1o-7; (8.6-9)
" = (-0,193-2In 3)10-7; (8.6-10)
5 = (-0,183-1,32In2)107; (8.6-11)
5’ = (-0,184-In2)107; (8.6-12)
o= (-0,16- 0,81n£)10'7; (8.6-13)
Ly, = (-0,135-0,66In2)107; (8.6-14)
Lig = (-0,124- 0,51n£)10‘7; (8.6-15)
% = (-0,103-0,4In)107, (8.6-16)
roe L, - L,y — ypenbHas UHAYKTUBHOCTb kabenbHbIx Tpace, [/wv;

r — paguyc TOKOMPOBOASILLEN XWUMbl kabens, MM;

d — paccTosiHue Mexay LieHTpamu cocefHux kabenewn, Mm.

Mpwn yknagke kabenen B kacceTe 6e€3 BEHTUNALMOHHBIX KaHano d — guvameTtp kabens B
N3onaLnn, MM.
NHaykTMBHOCTL KabenbHOW Tpacchl ANvHOM | onpeaenseTcs no opmyne
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KaGenbHble Tpacckl Npu unchne kabenen B kaccete oT 2 oo 16
L=1L-1 (8.6-17)

HencTByloliee 3HayeHne Toka K.3. ON1S akKyMYNATOPHbIX MCTOYHWUKOB 3NEKTPO3HEPTrn
NPVHMMAETCS PaBHbIM 3HAYEHUIO MaKCUManbHOro TOKa K.3.

8.7 PacuyeT cyMmMapHOro Toka KOpOTKOro 3aMbIKaHUS.

Mocne pacyeTa Toka MOAMUTKMA TOYEK K.3. OT MCTOYHMKOB, HEOOXOAMMO ONpeaennTb
pPe3ynbTUPYIOLLUIA TOK K.3. B K&XA0W U3 BblIOPaHHbIX TOYEK.

PaccMOTpeHHbIE MCTOYHWMKM MOAMUTKM TOYEK KOPOTKOro 3aMblKaHMsS OTNUYalTCs Mo
CBOMM XapaKTepuUCTUKaMm, WMEKT pasHoe akTUBHOE, WHAYKTMBHOE COMpOTUBMEHME W
NMOCTOSIHHbIE BPEMEHW.

Bpemsa HapacTaHus yaapHOro Toka K.3. OT 3MeKTPUYeCKUX MalluH, KOHAEHCaTopoB U
aKKyMynNATOPHbIX Batapen pasnnyHo. CTOMT OTMETUTb, YTO KOHOEHcaTopHble 6aTtapen npu
OTCYTCTBUM WHAOYKTMBHOCTM B LENW paspsga, BblOAT MaKCUMarnbHbI TOK paspsga
(NMpuHUMaeMbIn 32 yAaapHbIN TOK OT pa3psiia KOHAEHCATOPHbIX GaTapen) B MOMEHT BpEMEHM,
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6nm3knn k Hynto (t = 0). MNpy HaNMYUM MHAYKTUBHOCTU MOMEHT HACTYMMEHNSs MaKCUMarbHOro
yAapHOro Toka cMelliaeTcs BNpaBo Mo LUKane BpeMeHMW.

Tok pa3psiga akkyMynsiTopHbIX 6aTapen 3aBMCUT TONbKO OT BHYTPEHHErO COMPOTUBIEHUS
N COMpOTMBMEHNS uenu paspsaa. Hambonbllee 3HayeHne JOCTUraeTcsi B MOMEHT BPEMEHM,
6nm3kun K Hynio (t = 0).
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Puc. 8.6-2
KpvBble ans onpegeneHvs yaenbHOM MHOYKTUBHOCTM KabenbHOM Tpacchl B 3aBMCMMOCTM OT Yucna kabenen n
ceyeHnss TOKoNpoBoaALLEl Xunbl kabensa mapku KHP, /m « 10-6

nekTpuyeckne MallvHbl, NpeacTaBneHHble reHepaTtopaMn 1 ABuraTensaMu, reHepupyoT
yAApPHbIN TOK B MOMEHT BPEMEHU t, OTMMYHbIA OT Hyns. 3HayeHue BpeMeHwn t B AaHHOM
cnyyae HanpsiMyto 3aBUCUT OT YacTOThbl reHepaTopa f, Yepes BblpaxkeHue t = 1/2f, To eCTb
ana vactotbl 50 'y 3Ha4eHne Bpemenu t = 0,01 c.

[ns paccMOTpeHHbIX CxeM pacnpefeneHns Ha NOCTOsIHHOM ToKe, YacTtoTa paboThbl
reHepaTopa MoxeT otnuyatbcss oT 50 [u. pebHble anekTpoaBuratenn u OBuraTens
noapynuBaroLLMX YCTPOUCTB B MOMEHT HACTYMNSIEHNA KOPOTKOro 3amMblkaHus, MoryT pabotatb
C MPOW3BOSILHOW 4acTOTOW, onpedensieMor 3aKOHOM YynpaBfeHWs 4acTOTHOro npuBoAa.
OKBMBaNEHTHbIE  ACUMHXPOHHbIE  anekTpoaBuratenu pabotaldT Ha  HOMWHANbHOM
yactote (50 Ny).

Mpn onpegeneHnn HambOMbLIEro 3HAYEHUS YOAPHOrO0 TOKa B TOYKE KOPOTKOrO
3aMblkaHus, HeOBX0ANMO HaNTN HaMBOMbLUYKD CYMMY TOKOB OT MCTOYHMKOB NMOLMUTKN TOYKM
K.3. B MPOM3BOSIbHbIN MOMEHT BPEMEHM.

[na onpegeneHna MakcMMaribHOro 3Ha4YeHUs yoapHOro Toka K.3. UCTOYHMKU MOAMUTKU
HeobxoAnMo pa3dbuTb Ha ABe rpynnbl:

WUCTOYHUKN, KOTOPbIE BbiAAIOT MakCUMarbHbI yOapHbIN TOK B MOMEHT BpeMeHu t = 0 ¢;

WUCTOYHUKN, KOTOpble BblAAOT MaKCUMarnbHbI YOAPHbLIA TOK B MOMEHT BpeMeHU
OTNUYHbIN OT t = 0 c.
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B nepBylo rpynny MCTOYHMKOB MOXHO OTHECTU KOHAEHCATOPHbIE U aKKyMYyrATOPHbIE
6aTtapen. Bo BTOpyto BCe reHepaTopbl U aneKTpu4eckne asuratenm.

YOapHbIi TOK OT KOHAEHCATOPHbIX U aKKyMyNnaTOpHbIX 6aTtape B MOMEHT BpeMEHU
6nm3kun K Hynto (t, = 0 c) cocTaBUT CyMMy TOKOB OT BCex H6aTapem B TOYKY K.3.

Lypepo = Ie1 + et Ion + Ly (8.7-1)
L,
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Puc. 8.6-3
KpvBble ans onpegeneHvs yoenbHOM NHOYKTUBHOCTM KabenbHOM Tpacchbl B 3aBUCMMOCTY OT Yncna kabenew un
CeveHVa TOKONpoBoasALLEen Xunbl kabena mapku HPLM, [/m » 1076

MOBTOPHO NPOBOAMUTCS CyMMAapHbIA pacyeT yaapHOro TOKa OT KOHAEHCATOPHbIX W
aKKyMYNSTOPHbIX GaTapein B MOMEHT BpeMeHU t; = 1/2f No BblpaXeHUsIM, NpeacTaBnNeHHbIM
B8.518.6.

Iyﬂ6t1 = Icltl + IC2t1+"'ICTlt1 + 13Kt1’ (87‘2)

roe tl = 1/2f;
f — yvacToTa HanpsxeHus reHepaTopa, 'y,

Mpon3BoaAnNTCA CyMMapHbI pacyeT yAapHOro Toka OT reHepaToOpoOB U 3MEKTPUYECKUX
ABuraTenen B MOMEHT BpemeHu t = 1/2f, KOTOpbIA COCTaBUT CyYMMy TOKOB OT BCEX
3MNEKTPUYECKMX MALLUMH B TOYKY K.3.

I

YAdM¢q

= Iy + Ly + o Do+ Ly + Ly + -+ L, (8.7-3)

roe tl =1/2f;
f — vacTtoTa HanpsikeHus, 'y,
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Mpon3BoanTCs  CrioXeHne CyMMapHOro yaapHoOro Toka OT  KOHOEHCATOPHbIX U
aKKyMynATOpHbIX Gartapen, paccumtaHHomy no dopmyne (8.7-2), n OT reHepaTopoB WU
3ANEKTPUYECKUX ABUraTenen B MOMEHT BpeMeHu t = 1/2i, paccumtaHHomy no copmyne (8.7-3)

I (8.7-4)

YAt1 =1

yA6¢1 + Iyast'

N3 nonyyeHHbIX 3Ha4YeHWU yaapHOro Toka K.3. OT KOHOEHCATOPHbLIX U akKyMYNSATOPHbIX
Batapeit B MOMEHT BpemMeHw, Bnnaknin K Hys, I,s, paccuntaHHomy no cdopmyre (8.7-1), u

CYMMapHOro YAapHOro TOKa OT KOHAEHCATOPHbIX W akKyMynsTOpPHbIX 6GaTapeh u oOT
reHepaTopoB W ANEKTPUYECKUX ABUraTENen B MOMEHT BpeMeHu t = 1/2f [, paccunTaHHOMy

no dopmyne (8.7-4), BbibMpaeTcs Hanbonbluee 3Ha4YeHNe.
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Puc. 8.6-4
KpuBble ansa onpegeneHus yaenbHOM MHAYKTUBHOCTU KabernbHOWM TpacChl B 3aBUCUMOCTY OT YMcna kabenewn n
ceveHnst TOKOMpPoBoasALLEN xunbl kabens mapok KB-60, KBO-100 n KPHI-60, [/m « 10-6

Mo HaI/IGOJ'IbLIJeMy 3Ha4YeHNIo pac4eTHOro ToKa K.3. Npon3BOAUTCA MNMpoBepKa 3allMUTHO-
KOMMYTauUMOHHOIo oGopyn,oaava M LULMHONPOBOAOB Ha 3NEKTPOANHAMUYECKYHO CTONKOCTb.
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9 TEPMUHbI U ONPEAENEHNA

OneKTpoycTaHOBKAa — COBOKYNHOCTb B3aMMOMOAKMIOYEHHOro ApYyr K Opyry
3NeKkTpoobopyaoBaHus, BbINONHSAOLLAA onpeaeneHHyto dyHKUMIO, Hanpumep,
npov3BOACTBO, Mpeobpas3oBaHWe, nepedady, pacnpegerneHne, HakonneHne  wunm
noTpebrieHne aNeKTpPoOIHEPTUN.

OnekTpoobopyaoBaHWe — COBOKYMHOCTb ONEKTPOTEXHUYECKUX W3Aenun,
nucnonb3dyemblx Ans  NpOM3BOACTBA, Mpeobpas3oBaHus, nepefayn, pacnpepeneHus,
HaKONMeHNs U NoTpebneHns aNeKTPOIHEPInN.

KopoTkoe 3aMblkaHue — HenpegycMOTPEHHOE HOPMaribHbIMU YCITOBUSIMM paboThbl
CUCTEMbl coefuHeHVe Mexay dasamu unv mexay dasamm u 3emnen, aBnsoleecs
cneacTBMeEM HapyLleHus nsonaumm gaas.

TOK KOPOTKOro 3amMbikaHuWa — TOK, NPOTEKAKLWNUA B CUCTEME B peXUMe
KOPOTKOro 3aMblKaHus.

OnekTpoaMHamMmumyeckasd CTOWKOCTb K AEWNCTBUI TOKa KOPOTKOro
3aMblKaHWNSA — CNOCOBHOCTb 3NEKTPOYCTAHOBOK NPOTMBOCTOATb AEUCTBUIO yOAPHOro TOKa
KOPOTKOro 3aMblKaHus1.

TepMunyeckass CTONKOCTb K AENCTBUIO TOKA KOPOTKOro 3aMblKaHung
— CMNOCOBHOCTb 3NEKTPOYCTaHOBOK NPOTUBOCTOATL TEMMOBOMY AEWCTBUIO TOKA KOPOTKOro
3aMblKaHMA B TeYEHME ONpeaeneHHOoro BpeMeHM Npu 3agaHHbIX YCOBUAX SKCMyaTaumu.

Ha4yanbHbIM TOK KOPOTKOr0o 3aMblkaHMWa — nepuognyeckas cocrtaBnsioLLas
TOKa KOPOTKOrO 3aMblKaHWsi B MOMEHT BO3HWKHOBEHMWS KOPOTKOIO 3aMblKaHUSA yKa3blBaeTCs
OEeNCTBYOLWMM (3DEKTUBHBIM) 3HAYEHNEM.

YCTAaHOBUBLWNNCSA TOK KOPOTKOTO 3aMblKkaHMA — TOK, KOTOpPbIA NpoTekaeT
nocrne OKOH4YaHMs Nepexo4HOro NpoLecca, BO3HUKAIOLWEro B CBSI3M C KOPOTKUM 3aMblKaHUEM.
YkasblBaeTca AeNCTBYOLWLMM (3PEKTUBHBIM) 3HAYEHMEM.

HoMUWHanNbHbIN ygapHbIN TOK KOPOTKOro 3aMblKaHWA — ydapHbIA TOK
KOPOTKOrO 3aMblkaHUs, [MHaAMUYEecKoe [OEeWcTBMe KOTOPOro [OSKHa BblOepXuBaTb
3reKkTpoycTaHoBKka 6e3 NoBpexaeHW, HapyLuarwmx ee paboTocnocobHOCTb.

CUHXpPOHHaAda MawuHa — O6ecKkonnekTopHass MallnHa MepeMeHHOro Toka, Y
KOTOPOW B YCTaHOBMBLLUEMCS PEXMME OTHOLLEHWE YacTOThl BpaLeHNs poTopa K YacToTe Toka
B Llenu, NoakmtoYeHHOM K 06MOTKe SIKOpsi, HE 3aBUCUT OT Harpysku B 06nactv 4onycTuMbix
Harpy3ok.

ACUHXpPOHHaAs MalwunHa — OecKonnekTopHas MaluMHa NepemMeHHOro ToKa, Yy
KOTOPOWN OTHOLLEHWE YacTOTbl BpaLLEHUs poTopa K YacToTe TOKa B Lenu, NOAKIHYEHHON K
MalUVHe, 3aBUCUT OT Harpy3ok.

BeHTMnNnbHaa MawnmHa nepemMeHHOro Toka — OecKkonnekTopHasi MalimHa
nepeMeHHOro Toka, 0OMoTKa SIKOpsi KOTOPOM CBA3aHa C BHELLHUMW LeNsaMn Yepes BEHTUIbHOE
KOMMYTUpYIOLLIEE YCTPOMUCTBO U Y KOTOPOW OTHOLLEHME YaCTOThbl BpaLleHnst poTopa K YactoTe
TOKa Lienu, NoAKMYEHHOM K MallMHe, 3aBUCUT OT Harpy3ku 1 MOXET ObITb MU3BMEHEHO 3a CHET
N3MeHeHMs ha30BOro NOsIOXKEHNA MMMNYNbCOB YNpaBreHusl, NoAaBaeMbIX Ha BEHTUMN.

MonHoe conpoTuBneHune HyneBou nocnefnoBaTenbHOCTH
CUHXPOHHON (aCUMHXpPOHHOWN) MawuHbl (lMonHoe conpoTuBNeHne
HyneBOMW NOCNeAOBaTENIbHOCTMW) — OTHOLLUEHNE OCHOBHOW FAPMOHMKN HAaNpsbKeHUs
HyreBoW nocregoBaTenbHOCTM B 0BMOTKke dkopsa (NepBUYHONW OOBMOTKE) CUHXPOHHOW
(aCMHXPOHHOW) MaLWMHBLI K TOKY HyNeBOW NocneaoBaTerlbHOCTU TOW Xe 4YacTOTbl B TOW Xe
obMmoTKe.

CWHXPOHHOE MHAOYKTUBHOE COMpPOTMBNEHME NO NPOLAONBHOWN oCwHU
CUHXPOHHON MawnHbl (CUHXPOHHOE MHOYKTUBHOE CONPOTUBIIEHNE NO
NPOAONMbHOMW OCW) — OTHOLIEHME YCTAHOBMBLLErOCS 3HAYEHWsi OCHOBHOW FAPMOHMKMN
ANEKTPOABMXYLLENA CUMbl, MHOYKTUPYEMON B OOMOTKE SIKOPSI CUHXPOHHOW MalUWHbI MOMHbIM
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MarHUTHbIM NOTOKOM, OBYCMOBEHHbIM COCTaBMSAOLWEN TOKa B 3TOM 06MOTKe No NpOAOTbHOWN
OCWU, K 3TON COCTaBMSOLLEN TOKa NPU CUHXPOHHOW YacToTe BpaLleHus.

CUHXpPOHHOE MHOYKTMBHOE COMPOTUBNEHWE NO nNonepevyHouW ocwu
CUHXPOHHON MawnHbl (CUHXPOHHOE MHOYKTUBHOE COMPOTUBIIEHNE NO
nonepeyHom OCWU) — OTHOLIEHME YCTAHOBMBLLEIroCs 3HAYEeHWss OCHOBHOW FapMOHMKN
3NEKTPOABWXKYLLEN CUNbI, MHOAYKTUPYEMON B OOMOTKE SIKOPSI CUHXPOHHOW MalLWHbI MOSTHbIM
MarHUTHbIM NOTOKOM, OBYCINOBMEHHbIM COCTaBNAOLLEN TOKa B 3TON 0OOMOTKE MO NonepeyHom
OCH, K 9TON COCTaBMSOLLEN TOKA MPU CUHXPOHHOM YacToTe BpaLLeHUs.

MepexoaHOe MWHAOYKTMBHOE conpoTuBneHune OOMOTKM gGKkops no
NPOOONMIBHOW OCUM CUHXPOHHOW MawuHbl ([MMepexogHoOe MHOYKTUBHOE
CONpOTUBMNEHME NO MNPOOAONbHOW OCW) — OTHOWEHME HAYanbHOro 3Ha4YeHus
OCHOBHOM TapMOHMKW 3NEKTPOABWXKYLLEN CWMbl, WHOYKTUPyEMOW B OOMOTKE SAKOps
CMHXPOHHOW MaLUWHbI NOSIHBIM MarHUTHBIM MOTOKOM, 06YCNOBMEHHbIM COCTaBNSAOLWEN TOKa B
3ToN 0OMOTKE NO NPOLOSIbHOM OCU, K HaYaNbHOMY 3HAYEHMIO STOM COCTaBMSAOLLEN TOKa Npwu
ee BHEe3anHOM W3MEHEHMW, OTCYTCTBUWM YCMOKOUTESbHbIX KOHTYPOB, HanuyMM 3aMKHYTOW
06MOTKM BO3OYXAEHMSA MO NPOAOSNIbHOM OCU M CUHXPOHHOW YacToTe BpaLLEHMS.

MepexoagHOe WHAYKTMBHOE coONpoOTUBNeHuUe oOMOTKWM sgKops no
NONepeyYHOMW OCWU CUHXPOHHOW MawwuHbl ([MepexogHOe MHOYKTUBHOE
COMPOTUBIIEHNE NO MNOMNepevyYHONW OCU) — OTHOLWEHNE HavanbHOro 3HadYeHus
OCHOBHOM TapMOHMKW 3NEeKTPOABWXKYLLEN CWnbl, WHAOYKTMpPyeMOM B 0OMOTKe sKops
CMHXPOHHOW MaLUWHbI NOSIHBIM MarHUTHBIM MOTOKOM, 06YCNOBMAEHHbIM COCTaBNSAOLWEN TOKa B
3ToN 06MOTKE MO NOMNepeYvHOr OCK K Ha4YarlbHOMY 3HAYEHMIO 3TOM COCTaBNSAIOLLEN TOKA Npwu
€e BHe3anHOM W3MEHEHWUW, OTCYTCTBUWM YCMOKOUTESbHbIX KOHTYPOB, HanuMyun 3aMKHYTOW
06MOTKM BO3OY>XAEHMSA MO NONEPEYHON OCU U NMPU CUHXPOHHOW YacToTe BpaLleHus.

CBepxnepexogHOe MHAOYKTMBHOE conpoTuBneHne obMOTKKM akops
NoO nNPOAONIbHOW OCWU CUHXPOHHOMW MawunHbl (CBepxnepexogHoe
WHOYKTUBHOE COMNPOTUBIIEHME MNO MNPOJAOSIBHOW OCWU) — OTHOLWEHNE
HayanbHOro 3HayeHWsi OCHOBHOW FapMOHWKM 3NEeKTPOABMXKYLLEN CWUnbl, UHAYKTUPYEMOW B
0OMOTKE SKOPSi CUHXPOHHOM MalUMHbI MOSIHbIM MarHMTHbIM MNOTOKOM, OBYCMOBEHHbBIM
COCTaBNAWLLEN TOKa B 3TON 0OMOTKE NO NPOAOSILHOM OCU, K HayanbHOMY 3HAYEHUIO0 3TOWU
COCTaBrsloLLIEN TOKA NPU €€ BHE3ANHOM U3MEHEHWM, HANNYMM YCMOKOUTENbHBIX KOHTYPOB MO
NPOAOSIbHOM OCU U CUHXPOHHOW YacToTe BpaLleHMS.

CBepxnepexogHoe MHAYKTUBHOE CONPOTUBAEHME OOMOTKKN AKopA
nNoO nNONepeyHoOM OCM CUHXPOHHOM M™MawwuHbl (CBepxnepexogHoe
WHOYKTUBHOE CONPOTMBIEHME NO MNOMEepeyYHOW OCU) — OTHOLIEHNE
Ha4yanbHOro 3Ha4YeHWsi OCHOBHOW FApPMOHUKWN 3NEKTPOOBWXKYLLEN CUMbl, NHOYKTUPYEMOW B
0OMOTKE SAKOPSA CUHXPOHHOW MAaLUUHbI MOMHLIM MAarHUTHbBIM MOTOKOM, OBYCNOBEHHbLIM
COCTaBNAOLEN TOKA B 3TOM OOMOTKE MO MOMNEPEYHOM OCU, K HadarnbHOMY 3HAYEHUIO 3TOWM
COCTaBNAOLLEN TOKa NPU ee BHE3ANMHOM U3MEHEHUUN, HANTMYUKN YCMOKOUTENBHBIX KOHTYPOB MO
nonepeyvyHom OC1 N CUHXPOHHOW YacTOTE BpaLLEHNS.

AKTUBHOE conpoTuBrieHune npamMon nocnenoBaTenNbHOCTMU
OBMOTKM SAKOpPSA CUHXPOHHOW MawWwWMUHb (AKTMUBHOE COMPOTUBIEHUE
NPAMON NocnefoBaTenbHOCTU) — OTHOLUEHME YaCTU aKTMBHOW COCTaBMAOLLEN

OCHOBHOW rapMOHWKM HanpsbKeHNs 0OMOTKM SKOPS CUHXPOHHOW MalUWHbI, COOTBETCTBYHOLLEN
OCHOBHbIM 1 A06aBOYHBIM NOTEPSAM B 3TOM 06MOTKE, 06YCNOBIEHHBIM OCHOBHOW rapMOHUKON
TOKa NPsIMON NOcnenoBaTeNbHOCTU B HEN, K 3TOM FApMOHUKE TOKa NPy HOMUHANbHOW YacToTe
BpaLLeHus.

AKTUBHOE conpoTuBIieHNe obpaTtHoOM nocnenoBaTenbHOCTMU
OOMOTKM SAKOPSA CUHXPOHHOW MawWwWMHb (AKTUBHOE COMNPOTUBIEHUE
obpaTHOM nNocnegoBaTEeNIbHOCTU) — OTHOWEHME aKTMBHOW COCTaBNAOLLEN
OCHOBHOW FrapMOHWKM HanpskeHnsa sikopst obpaTtHoOM nocnegoBaTenbHOCTU, 00yCNoBNEHHON
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CUYHycoMaanbHbIM TOKOM SKOPSA 06paTHOW nocnegoBaTerlbHOCTU HOMUHAMNbHOW 4acToThbl, K
3TOMY TOKY MPU HOMUHANbHON YacToTe BpaLeHNsi CUHXPOHHOW MaLLMHbI.

MHOYyKTUBHOE CONpPOTUBNEHNUE HYNeBOW nNocnefoBaTENbHOCTU
CUHXPOHHOWN (ACUMHXPOHHOW) MawWuHbl (MHOYKTUBHOE CONPOTUBIIEHUNE
HYyneBOW MNOCNeAoOBaTENbHOCTU) — OTHOLWEHNE PEaKTUBHOW COCTaBMSOLEN
OCHOBHOW TapMOHWKM HanNpsPKeHUs HyneBOW MOCneaoBaTenbHOCTM Ha OOMOTke dAKops
(nepBMYHOM OOMOTKE) K TOKY HYNEeBOW MOCMeOOBaTENbHOCTU TOW XEe 4acTOTbl, B TOW e
0OMOTKE CUHXPOHHOM (ACUHXPOHHOM) MALLUUHBI.

AKTUBHOE conpoTuBneHune HyneBown nocrnegoBaTenbHOCTMU
OOMOTKM SAKOPSA CUHXPOHHOW MawWwWMHb (AKTUBHOE COMNPOTUBIEHUE
HyneBOW NOCNefoBaTeNbHOCTU) — OTHOWEHME aKTMBHOW COCTaBMnsitoLLEN

OCHOBHOM TFapMOHUKM HanpsKeHUs SKOpA HyneBOW MOCredoBaTeNlbHOCTU CUHXPOHHOM
MaLUWHbI, 06yCNOBNEHHOW OCHOBHOM rapMOHMKOWN TOKa SKOPS HyNeBOM NocneoBaTenbHOCTH
HOMWHANbHOW 4acTOTbl, K 9TOM FapMOHWKE TOKa MPW HOMWHANbHOW YacToTe BpalleHUs
CUHXPOHHOW MaLUUHbI.

YCTaAaHOBUBLWIMNCA TOK KOPOTKOro 3aMblKaHUA CUHXPOHHOTO
reHepaTtopa (YCTaAaHOBWUBLWMNCA TOK KOPOTKOFO 3aMblkaHWA) — TOK,
YCTaAHOBUBLLMINCS NMPU KOPOTKOM 3aMblkaHUM B 0BMOTKe AKops BO36Y>KOEHHOrO CUHXPOHHOIO
reHeparopa, BpaLllatoLLerocsi ¢ CUHXPOHHOW YacTOTON.

YoapHbll  TOK KOPOTKOr0 3aMblKaHUA CUHXPOHHOW MaWWUHbBI
(YoapHbIM TOK KOPOTKOrO 3aMblKaHWs) — MakcumanbHOE 3HayeHue ToKa B
0BMOTKe SKOpPS CUHXPOHHOW MalLLWHbI, B TEYEHNE NepBOoro nosynepunoaa nocrie ero KOpoTKoro
3aMblkaHuWs, Korga anepuvoanyeckasa coctaBnstowas HambonbLuas.

Anepunoagnyeckaas cocTaBnswwWwas TOKa KOPOTKOr0 3aMblkaHug
CUHXPOHHONW MawwuHbl (AnepuMoguyvyeckas cocTaBnawuwasa Toka
KOPOTKOro 3aMblKaHWSs ) — COCTaBNAOLLAA TOKa KOPOTKOro 3aMblkaHMst 0OMOTKM SKOpS
CVMHXPOHHOW MaLLMHbI, 00yCroBnNeHHast HanNnU4YMemM MHAYKTUBHOCTEN OOMOTOK.

[MfepexoaHbLIN TOK KOPOTKOrO0 3aMblKaHUS CUHXPOHHOW MalWWUHBI
(MepexoAHbIK TOK KOPOTKOFO 3aMblKaHWUSA) — Nepnogudecknin Tok KOPoTKOro
3aMblkaHMs OBMOTKM SKOPSA CUHXPOHHOW MalUMHbl, paBHbLIN CyMME €ro ycTaHOBMBLUENOCs
3Ha4YeHUs U NepexoaHON COCTaBNALWEN, OOYCIOBNEHHON PEaKTUBHBIM OENCTBMEM OOMOTKM
BO30OYXOEHUS.

CBepxnepexogHblh TOK KOPOTKOro 3aMblKaHUS CUHXPOHHOMN
MaLWUHbI (CBepxnepexogHbli TOK KOPOTKOTO 3aMblKaHng) —
NepuoaMYECKNA TOK KOPOTKOrO 3aMblKaHMS OBMOTKM SKOPSA CUHXPOHHOW MalLWHbI, PaBHbIN
CyMMe NMepexoaHoro Toka 1 CBepxnepexoHon coctasnsoLen, 0bycnoBneHHOM peakTUBHbLIM
OENCTBMEM YCMOKOUTESbHbBIX KOHTYPOB.

[MocTossHHaZgA BpeMeEHMN anepunogunyeckomn cocTaBndwwemn
CUHXPOHHOW MawuHbl ([MocTOoOAHHaa BpeMeHW anepuoanYecKon
cocTaBngdLWen) — anekTpoMarHMTHas NoCTOSAHHAA BpeMeHu, onpegensemas cpegHum
apumeTnyeckum 3HadeHMeM napaMeTpoB OOMOTKM SKOPS CUHXPOHHOM MallMHbl MO
NPoAOfbHOW U MOMepeyYHon OCAM ee MarHUTHOM CUCTEMbI C y4eTOM peakTUBHOro AenCTBUS
Apyrnx obMOTOK.

[MepexogHasa nNOCTOSHHaAd BpPeMeHUM CUHXPOHHOW MalWMUHbL MO
NpOAONBHOMW OCM MNPU KOPOTKO3aMKHYyTOM o0oO6MOTKe gKkopa —
3MeKTpoOMarHMTHas MNOCTOSIHHAs BpEMEHKW, onpegensemas napameTpamym  OBMOTKM
BO3OYXXOEHNA C y4eTOM PEakTUBHOIO OENCTBUS OOMOTKM SKOPSI CUHXPOHHOW MalUWHbI MO
NPOAOSIbHOW OCH.

MepexoagHaa NOCTOAHHAs BPEMEHW CUHXPOHHOMW MaAWMUHbB N0
nonepeyHom OCU NpM KOPOTKO3AaMKHYTOM oOOMOTKe 4dKopsa —
3NEeKTpOMarHUTHasi MNOCTOsIHHAsA BpeMeHWn, onpegensemas napameTpamm  OBMOTKM
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BO30YyXOeHWsi No nonepevyHon ocu, ecriv TakoBasi UMeeTCs, C y4eTOM PeakTUBHOro AeNCTBUS
0BMOTKM IKOPSA CUHXPOHHOW MaLUMHbI MO MNONEPEYHON OCH.

[MepexogHada nMNOCTOSHHaAd BpeMeHUM CUHXPOHHOW MalWMUHbL MO
NPOAONMBHOW OCU NPU PAa3OMKHYTOW OBMOTKe SKOpPS — anekTpoMarHUTHas
NMOCTOsIHHasA BpPeMeHU, onpegensemas napametTpamyv O6MOTKM BO3BY>XOEHUS CUHXPOHHOW
MaLlUWHbI MO NPOAOSILHON OCU.

MepexogHaa MNOCTOAHHAsA BPEMEHW CUHXPOHHOMW MaAWMWUHbB NO
nonepeyHonW OoCU NMPU Pa3oOMKHYTON OBMOTKe SAKOpPSA — AMeKTpoMarHUTHas
NMOCTOsIHHasA BPEMEHW, ornpeensiemas napametTpamym oO6MOTKM BO3OYXAEHMS CUHXPOHHOWN
MaLLUWHbI MO NOMepeYHOn OCK.

CBepxnepexogHasd NOCTOAHHAsA BPEMEHU CUHXPOHHOWN MalWMUHbI NO
NpOA4ONbHOMW OCM NPU KOPOTKO3aMKHYyTOM o0OO6MOTKe gkKkopa —
3aneKkTpoMarHMTHas NoCTOsIHHas BPeMeHU, onpefendemas napameTpamMu YCnoKOUTENbHbIX
KOHTYPOB MO NPOAOSIbHON OCU C YY4ETOM PEeakTUBHOIO AEeNCTBUS OOMOTKN SKOPS U OOMOTKM
BO30YXOEHNSI CUHXPOHHOW MaLUVHbI.

CBepxnepexogHasa NOCTOAHHAs BpeMEHU CUHXPOHHOW MaWNHBbI NO
NoNepeyYyHoOMW OCU NpPpU KOPOTKO3aMKHYTOM oOMOTKe dkopsa —
3NeKTpoOMarHUTHasi NOCTOSHHas BPeMeHM, onpegensemas napameTpaMmu YCroKOUTENbHbIX
KOHTYPOB MO MOMNEPEYHON OCU C Y4ETOM PEeaKTUBHOIO AENCTBUS OOMOTKM SIKOPSt U1 OOMOTKM
BO30YXAEHMs1 N0 NONepeYHONn OCU CUHXPOHHOW MaLUUHbI.
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23 CNEUMNAJIbHbIE TPEBOBAHUA K BEHTUJIbHBIM TEHEPATOPHbBIM
ArPErATAM

23.1 OBLUUE MNMOJNTIOXEHUA

23.1.1 TlpuBoaHble ABUraTenn BEHTUNbHbBIX reHepaTopHbIX arperatoB (BIFA) OmkHbI
cooTBeTCTBOBaTh TpeboBaHUAM YacTn IX «MexaHn3mbl», reHepaTopbl M NONYNPOBOAHNKOBbIE
npeobpasoBateny — TpeboBaHNSAM HACTOSLLEN YacTK, a CUCTEMbI yripaBneHns — vyactn XV
«ABTOMaTM3aunsa», ecnv B HaCToSALLEM pasgerie He ykasaHo gpyroe.

N3rotoBuTenb LOMKEH y4uTbiBaTb OCOOEHHOCTM  (PM3MYECKMX MNPOLIECCOB B
obopynoBaHun, Bxogsuwem B coctaB BI'A, obecneunBate €ro COBMECTMMOCTb M B3aWMHYHO
CUCTEMHYIO MHTErpauuto.

23.1.2 B kayecTBe OCHOBHOIO MCTOYHUKA 3NIEKTPOIHEPIUM MOTYT NpUMeHsTbes BIA
nepemMeHHOro U NOCTOSIHHOMO ToKa. B kayecTBe aBapuMHOro NCTOUHMKA INEKTpo3aHeprun BIrA
MOTYT NPUMEHSITLCS TONbKO B cocTaBe COIC ¢ pacnpeneneHnem arekTpu4eckon sHeprmm Ha
NOCTOSIHHOM TOKE.

23.1.3 B pgononHeHue K nepevyHlo, ykasaHHomy B 1.4.2, OO0 Hadvana
0CBUOETENBCTBOBAHMS ANEKTPUYECKOro 060pyAOBaHNS NPy N3roToBNeHUM PerncTpy OOMmKHbI
OblTb npeacTaBneHbl Ha pacCMOTPeHMEe pacyeTbl, MoATBepXAawwme OTCYTCTBUE
MEeXaHU4eCcKoro pes3oHaHca BO BceM paboyemM guanasoHe U3MEHEHMS1 YacToTbl BpalleHus
BI'A oT MMHMMarnbHOM 40 MakcumarbHOW, NGO AOMKHO ObiTb NPEAYCMOTPEHO UCKIOYEHME
4yacToT, BrM3KNX K pe30HAHCHbIM, N3 3aKOHa peryrimpoBaHus 4acToTbl BpaLLEHWs.
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23.2 ONPEAENEHNA U MNOACHEHUA

23.2.1 B HacToswWeM pasgene NpuHATbI cnegyowmne onpeaeneHns n noacHeHus.

BeHTMNbHLIN TreHepaToOp — KOMMMEKc OOOpydoOBaHWS, COCTOALUMA U3
BpaLlaloLLencs SMNeKTPUYEeCKONn MaluMHbl, MONyrnpoBOAHMKOBOro npeobpasoBartens W
CUCTEMbl yrpaBneHusi, npegHasHayYeHHbIN A5 NPOU3BOACTBA ANEKTPO3HEpPrumM B cocTaBe
Cy[0BOWN 3NEKTPO3HEepPreTM4ecKom CUCTEMBI.

BeHTNUNbHBIN FreHepaToOp NEPEMEHHOro TokKa — BEHTUNbHLIN reHepaTop,
COCTOSALLUMA U3  BpallaloLleNcs  3NEKTPUYEeCKOM  MalluHbl,  MOMYNPOBOAHMKOBOrO
npeobpasoBartens 4acTtoTbl (MM MHBEPTOPA) U CUCTEMbI yNpaBneHus, npeaHasHayYeHHbIN
O5151 NPOU3BOACTBA 3NEKTPOIHEPIrUN NEPEMEHHOIO ToKa.

BeHTUNbHBIN reHepaTop MNOCTOSAHHOINO TOKa — BEHTWUNbHbBIA reHepaTop,
COCTOALLMA U3  BpallalwolWencs  dNeKTpU4eckoM  MalMHbl,  BbiNnpaAMUATEna  (Mnu
npeobpasoBaTtens MOCTOSAHHOrO HanpsKeHus), npegHasHadeHHbIn Ans Npov3BOACTBA
3NEKTPO3HEPTrUN MOCTOSIHHOIO TOKa.

BeHTunbHbIW rTeHepaTopHbi arperat (BIA) — arperar, coctosawmn ns
BEHTUNBLHOIO reHepaTopa 1 Nepsu4HOro (NMPMBOAHONO) TENSIOBOMO ABUraTeNs.

Perynatop HanpsaXxeHuMda nonynpoBOAHMKOBOro npeobpasoBaTtensd
— YCTPOWCTBO B COCTaBe MOynpoBOAHUKOBOro npeobpasosatena BITA nepemeHHOro nnm
NOCTOSIHHOIO TOKa, NpeAHa3HaYeHHoe NS perynupoBaHns HanpsiKeHus.

Perynatop YyacToOThl HanpsaXeHUs NONYNPOBOAHWUKOBOTO
npeobpasoBaTensa — yCTPOMCTBO B COCTaBe NoOSynpoBOAHMKOBOro npeobpasoBaTens
BI'A nepemeHHOro TOKa, npedHasHayYeHHOE [ONA pPerynMpoBaHUs 4acTOTbl BbIXOAHOrO
HanpsHkKeHus.
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23.3 NPNMBOOHLIE (MEPBUYHbIE) ABUTATEJIN
23.3.1 B kayectBe nepsuyHoOro asuratens B BIA MoxeT ncnonb3oBaTbCcsa ABUratenb

BHYTPEHHEro cropaHusi, naposasi TypbuHa, razoTypOuHHbI ABUraTenb UMM MHOM UCTOYHMK
MEXaHW4YeCKoW 3Heprun, 4onyckaeMblvi K NPUMEHEHNIO Ha cyfax HacTosiwmmu MNpasunamu.
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23.4 TEHEPATOPbDI

23.4.1 B kauyecTtBe anekTpuyeckoro reHepatopa B BIA MOXeT ucnonb3oBaTbCs
CVMHXPOHHbIA reHepaTop C 3MEeKTPOMarHUTHbIM BO3OY)XAEHMEM, CUHXPOHHLIN reHepaTop C
NOCTOSAHHBIMW MarHUTamMm, aCUHXPOHHbIN reHepPaTop, KOMNNEKTOPHbIA reHepaTop NOCTOSIHHOIO
TOKA WM MHOW TWN SfEKTPMYECKON MalUMHbI, OOMYCKAaeMbIl K MPUMEHEHUIO Ha cydax
HacTosawumMun MNMpasunamu.

23.4.2 "eHepaTop, Bxogawwmn B coctaB BI'A, gomkeH OblTb paccumMTaH Ha Hanudne
OXXMOaeMoro ypoBHSI BbICLUMX FAPMOHMYECKNX COCTaBMSOLWMX, 06YCNoBNeHHOro paboTon Ha
nonynpoBOAHUKOBLIN  nNpeobpasoBatenb. [lpy  pacyete  HOMWHANbHOW  MOLLHOCTM
reHepaTopa B[A pomkeH npegycMatpuBaTbCsl AOCTATOMHbLIA pe3epB  MOLLHOCTW, Ans
npegoTBpaLLEHNS NOBbILLEHWS TEMNepaTypbl FreHepaTopa, Mo CPaBHEHUIO C CUHYCOMAANbHOM
HarpysKkon.

23.4.3 [Ons BIA Ha ©6a3e CUHXPOHHbIX reHEPaTOPOB C NMOCTOSIHHLIMW MarHUTamu, He
UMELLMX BO3MOXHOCTW rawleHnsi Nons, OOMmkHbl 6bITb MPeaycMOTpeHbI Mepbl NO ObICTPOMY
TOPMOXXEHUIO Barna reHepatopa B CIiy4ae BO3HUKHOBEHNA BHYTPEHHUX KOPOTKUX 3aMblKaHUI
B reHepatope wnu nornynpoBOAHMKOBOM npeobpasoBaTtene, nubo npeaycMOTpeHbl UHble
OOMNOSTHUTESbHbIE MEPbI MO raleHWIO MO U fIoKanu3auumn aBapun.
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23.5 NoONynPOBOAHUKOBBLIE NMPEOBPA3OBATEJA

23.5.1 B «kadectBe nonynpoBogHuMKOBOro npeobpasosatens B BIA  moryt
MCNoNb30BaTbCA  NOSTYNPOBOAHMKOBLIE  BbINPAMUTENN, WHBEPTOPbI, npeobpasoBaTenu
4YacToTbl, Npeobpa3oBaTesnin NOCTOSAHHOIO HaNpPsHXKeHWs.

23.5.2 Mpn Heobxogmumoctn BIA gomkeH cogepxaTb HeobOXoAuMble YCTPOWCTBA
(bynbTpbl MOMEX), OrpaHMYMBaloOLLNE YPOBEHb UCKaXXeHUA hOpMbl KPUBOW FreHepupyemMoro
HanpshkeHus ons obecneyeHus BbINONHeEHNs1 TpebosaHmin 2.2.1.3.

2353 B cnyyae npumeHeHms B coctaBe BIA nepemeHHOro  TOKa
nonynpoBOAHUKOBOro npeobpasoBaTens, BEAOMOro CeTblo, AOMKHbI ObiTb NPEeayCMOTPEHDI
Mepbl MO oGecnevyeHnto ero peakTMBHOM MOLLHOCTbIO, HeobXxoauMOM Ans KOMMyTauun
BEHTUIEN, HaNpuUMep, NyTeM YCTaHOBKM CUHXPOHHOIO KOMMNeHcaTopa.

23.5.4 BI'A nocTtosiHHOro ToKa, nNpeaHasHaveHHble Anst paboTtbl B coctaBe COAC ¢
pacnpegeneHnemM aneKkTpMYeckon 3HepPrum Ha MOCTOSAHHOM TOKEe, OOKHblI AOMOMHUTENBHO
yOOBNETBOPATL TpeboBaHUAM pasg. 22.
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23.6 CAICTEMbI OXNNTAXOEHUA U CMA3KU

23.6.1 MNpn pacyeTe cuCTEM OXNaXOeHUA U CMas3Kku MPUBOAOHLIX ABUratenen wu
reHepaTopoB BI'A JOMKHO yYMTbIBATLCS CHUXKEHUE Nodayun oxnaxgarLlen cpeabl U1 CMasku
OT HaBeleHHbIX MEXaHM3MOB TMpPU CHWKEHUM YacTOoTbl BpaLLEHUs OTHOCUTESTbHO
HOMMWHAarbHON.
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23.7 PEFrNYNIMPOBAHUE HAMPAXEHUA

23.7.1 B coctaB BI'A gomkeH BXOAUTb Perynatop HanpsbkeHust reHepartopa wu/unu
PEerynaTop HanpsbkeHus NonynpoBOAHMKOBOro npeobpasoBaTtensi.

23.7.2 MNpn un3MeHeHMn 4acToTbl BpaleHUss MNPUBOLHONO [BuraTtens CorfacHo
NPUHATBIM anropuTMam pPerynaTop HanpsbKeHWUsl reHepaTopa Wunm perynarop HanpsbkeHus
nonynpoBOAHUKOBOrO npeobpasoBaTens AOMKHbl o6ecnevnTb KadecTBO PerynupoBaHus
BbIXogHoro HanpshxeHus BI'A, yoosneTtsopsitowee TpeboaHuam 10.6 1 10.7.
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23.8 PEINYNiIMPOBAHUE YACTOTbI BPALLEHUA
23.8.1 TlpueogHon apuratens BIA gomkeH MMeTb perynsatop 4acToThl BpalLeHUs.

TpebGoBaHUst K perynsaTopy 4acToTbl BpalleHUsi NEPBUYHOIO ABUraTensl ycTaHaBnvMBakTCs
nsrotosutenem BIrA ncxogs 13 NnpuHATLIX anropuTMOB PeryniMpoBaHus YacToThbl BpaLLEHUS.
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23.9 PEMNYJINPOBAHUE YACTOTbI HAMPAXEHUA

23.9.1 [MonynpoBogHUKOBbLIM NpeobpasoBaTernb 4acToTbl, BXOAAWMA B cocTtaB BIrA
nepemMeHHOro TOKa, OOSMKEeH UMETb Perynatop 4acToThl HanpsPKeHUs, KOTOPbIN AO0SBKEH
obecneumBaTb KayeCTBO PErynMpoBaHUS BbIXOQHOW 4acToTbl HanpsbkeHus BlA,
yoosneTsopstoLlee TpeboBaHmam 2.11.3 yactn IX «MexaHn3mbl».
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23.10 3ALLIUTHBLIE YCTPOMUCTBA

23.10.1 [Ona BIA pomxHbl ObITb peanu3oBaHbl, NO KpavHen Mepe, cneayowime
YCTPOMNCTBA 3aLM1ThI.

[lna reHepatopa:

OT neperpysok;

OT KOPOTKOrO 3aMblKaHus;

OT BHYTPEHHMX KOPOTKUX 3aMblkaHU And reHepaTtopoB mowHocTbio 1000 kBA.

[nsa nonynpoBogHukoBoro npeobpasoBaTtens:

OT MUHUMAITbHOIO BXOOHOMO HanpshXKeHus;

OT MakKCUMaribHOIro BXOOQHOIO HanpsXKeHns;

OT MaKCUMaribHOro HaNpPsPKeHUS B 3BeHe NOCTOSIHHOMO TOKa (NP Hanuuuu);

OT neperpesa CUMNOBbIX BITOKOB;

OT neperpysok;

OT BHYTPEHHMX KOPOTKUX 3aMbIKaHUM;

OT KOPOTKOro 3aMblkaHUs Ha BbIXoJe.

23.10.2 BI'A gomxHbl BblaepxmBaTb 6€3 NOBpeXaeHNN KOPOTKNE 3aMblKaHWUS Ha LUMHAX
pacnpegenutensHoro wmuta. lNpy KOPOTKUX 3aMblkaHUAX B CYOOBOWM CETU BEHTUMbHbIN
reHepaTop (CMHXPOHHbIV KOMNEHcATOP) AOSMKHBI 0BecneunBaTh BENUMYMHY YCTAaHOBUBLLErOCS
TOKa KOPOTKOro 3aMblKaHusl, JOCTATOYHYO AN cpabaTbiBaHMA 3alUUTHBIX YCTPOMCTB, NGO
OOJIMKHbI BbITb NPefyCMOTPEHBI MHblE TEXHUYECKNE Mepbl, obecnednBatowme cpabatbiBaHme
OaHHbIX 3aLUNTHBIX YCTPOUCTB.
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23.11 NEPErPY3KA
23.11.1 Bce cunosble anemMeHTbl BI'A, BknoYasa reHepaTopbl U NOMynpOBOAHUKOBLIE

npeobpasoBaTenu, OOMKHbI ObragaTtb neperpy3oyHON CroCOBHOCTbIO, COOTBETCTBYHOLLEN
TpeboBaHusm 10.5.
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23.12 CUHXPOHU3ALINA

23.12.1 BIA nepeMeHHOro ”n MNOCTOAHHOINO TOKA [AOfMKHbI MMETb BO3MOXHOCTb
CYHXPOHM3aUMM W ONUTENbHOM NapannenbHoW paboTbl C  APYrMMU  reHepaToOpHbIMU
arperataMmu, B TOM YMCS€ BEHTUNbHbIMM.

23.12.2 CuHxpoHusauusa BI'A gomkHa obecneuymBaTbCa BO3AENCTBUEM HA PErynATOp
HanNpsbkeHNa reHepaTopa w/wnu NonynpoBOAHUKOBOro npeobpasosatens, a ana BrA
NepeMeHHOro TOKa TakkKe W Ha Pperynsatop 4acTtoTbl HanpsKeHWUs MonynpoBOAHMKOBOrO
npeobpasoBarens.
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23.13 PACNPEQENEHWE MOLLHOCTW NPU NAPANNENIbHOW PABOTE

23.13.1 [Mpu napannensHon pabote BIA ¢ gpyrum reHepaTopHbIM arperaTtom, B TOM
yncre  BEHTUIMbHbIM,  JOMycKaeTca  pacnpefeneHne  akTMBHOW  MOLLHOCTU  He
NponopuUNOHanNbHO  HOMMHANbHOW  MOLLHOCTW  NPUBOAHBLIX ABUraternen npu  ycrioBun
obecneyvyeHna Tpebyemon 4YacTOTbl HaMpPsPKEHWss B CY4OBOW CeTW, MNPW MAaBHOM WNN
BHE3aMHOM W3MEHEHUN Harpy3km u/unm WN3MEeHEeHUU 4acToTbl BpalleHWa MpUBOLHOro
asuraTtens.

23.13.2 [Mpwn napannensHon pabote BIA ¢ gpyrMm reHepaTOpHbIM arperaTtomM, B TOM
yncrie  BEHTUIMbHbLIM, OOMycKaeTcs  pacnpefeneHne  peakTMBHOW  MOLLHOCTU  He
NpOnopUNOHaNbHO HOMWMHANbHOM MOLLHOCTU FeHepaTopoB Npu ycrioBun obecneveHus
TpebyeMoro HanpsbhkeHus B CyQOBOW CeTW, MpU MNAaBHOM WU BHE3anHOM W3MEHEHUU
Harpysku u/unuM nsmMeHeHun 4acToTbl BpalleHna NpMBOAHOrO ABuUratens.
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23.14 CXEMbI NOAKIIOYEHUA N PEXUMbI PABOTbI

23.14.1 Mopknio4veHue ¢ 6annacHom uenblo.

23.14.1.1 BI'A nepemMeHHOro Toka C 3neKkTpOMarHUTHbIM BO30OY)XOEHMEM MOXET UMETb
GannacHylo LUenb, KoTopas MO3BOMSET MOAKMIYaTh reHepaTop HenocpeACTBEHHO K
pacnpegenutenbHOMY LUUTY, MUHYS MOMYyNpOBOOHUKOBLIN MpeobpasosaTens. B cny4vae
NOAKMYEHNs K pacnpenenurensHoMy WuTy nocpeactsom GavnacHon uenu BIA gorkeH
paboTaTb C MOCTOSHCTBOM 4YacTOTbl BpalleHUs BO BCEM JManas3oHe U3MEHEHUS Harpysok u
yaoOBMNeTBOpsATb TpeboBaHWSAM HACTOSAWEN YacTu K  WUCTOMHUKaM  3reKTPO3Hepruu,
paboTaloLmMM C NOCTOSIHHOW YacTOTOWN BpaLLeHMsI.

23.14.1.2 MNMopaepxaHme NOCTOAHCTBA YacTOThl HAaNPSXKeHWs B Cy40BOW ceTun npu paboTte
Yyepes BarinacHyto Lenb NPOM3BOANTCA 3a CHET perynsatopa 4acToTbl BpalleHWUsi NPUBOAHOIO
OBuratens, a HanpsbKeHUs — 3a CYET perynaropa HanpsikeHus reHepaTopa.

23.14.1.3 Nepexog ¢ 6GavnacHom uenn Ha paboTy uyepe3 MNONYyNPOBOOHUKOBbIV
npeobpasoBaTtenb U 00paTHLIN Nepexoq AOIMKHbI OCYLLLECTBNATLCA 6e3 oTknoveHns BIr'A ot
WNH pacrnpegenutensHoro wwuta. [onyckaetca nepexoq C OTKNIOYEHWEM, ecnu 3To He
BbI30OBET Meperpy3ky OcCTanbHbIX paboTalwmx Ha LWWHbI pacnpegenuTensHoro wuta
WCTOYHUKOB 3M1EKTPOIHEPIUM.

23.14.2 [OBuvraTtenbHbIN peXum paboTbl.

23.14.2.1 onyckaetcs paboTa BEHTUNBbHOrNO reHepatopa B ABUraTeflbHOM pPexuMme,
€CnM  [aHHbIi  pexmm npenycMoTpeH [Ans NonynpoBOAHWKOBOrO npeobpasoBartens,
reHepaTopa v gpyrux arnemMeHToB.

23.14.2.2 [IBuraTenbHbli pexmnm paboTbl BO3MOXEH ANs BanoreHepaTtopoB aBTOHOMHO
NN COBMECTHO C rMaBHbIM ABUratenem Ha rpebHon BUHT Npu NUTaHUK OT APYrnxX CyLOBbIX
WUCTOYHUKOB 3I1EKTPOIHEPTUMN.

23.14.2.3 'eHepaTop MOXET ObiTb UCNONbL30OBAH B ABUraTESIbHOM pexume OSis nycka
nepsuyHoro asuratens BIA 3a cueT anekTpoaHepruu, BoipabaTbiBaemMon B ceTu Apyrummn
WUCTOYHUKaMK, C MOCReaylowmnM nepexoaomM B reHepaTopHbIn pexnm. B npouecce nycka
Ka4yeCTBO 3NEKTPOIHEPINN B CYAOBOWN CETU AOMKHO YAOBNEeTBOPATL TpeboBaHuam 2.1.3. MNpu
aToMm B nobom cnyyae anda BIA gomkHa 6bITb NpeaycMoTpeHa cuctemMa CKaToro nyckoBoro
BO3yXa U1 MHOM OCHOBHOWM cnocob 3anycka.
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23.15 UISMEPUTEJIbHBIE NMPUBOPbLI

23.15.1 [Ona Kaxgoro BEHTWUNbHOIO reHepaTopa MNEepPeMEHHOro TOkKa  Ha
pacnpegenuTtenbHOM LWWUTE AOMKHbI ObiTb YCTAHOBMEHbI cregylowme n3MeputerbHble
npubopsl:

.1 amnepmeTp c nepekroyaTenemM ana naMepeHus Toka reHepartopa B Kaxaoun gase;

.2 aMmnepMmeTp C nepeknw4yateneMm AOnNd  U3MEPEHUd  BbIXOOHOMO  ToKa
npeobpasoBartens B kaxagown ase;

.3 BOMbTMETP C nepeknyateneMm ansa W3MepeHnsa JfUMHEWHbIX HanpsXXeHun
reHeparopa;

4 BOMbTMETP C NepeknyaTenem Ang uaMepeHus NMMHENHbIX Hanps>KeHnn Ha Bbixoae
npeobpasoBartens;

.5 yactoTOMep Ha BbIxofe reHepaTopa;

.6 yactoTomep Ha Bbixoge npeobpasoBartens;

.7 BaTTMETp Ha BbIXOAe reHeparopa;

.8  BaTTMEeTp Ha BbIxoge npeobpasoBartens;

9 TaxoMeTp reHeparopa.

23.15.2 [Ons Kaxgoro BEHTUITbHOrO reHepaTtopa MOCTOSIHHOIO Toka (C reHepaTopoMm
NnepeMeHHOro Toka 1 NonyrnpoBOAHUKOBbLIM BbINPAMUTENEM) Ha pacnpeaenuTenibHOM LWwnuTe
OOJMKHbI ObITb YCTAHOBMNEHBI CreayloLme nsmepuTenbHble Npubopbl:

.1 amnepmeTp c nepeknoyaTenemM ans uaMepeHus Toka reHepartopa B Kaxxgomn dase;

.2 amnepmeTp And U3MepeHns BbIXOOQHOro Toka npeobpasoBaTens;

.3 BOMbTMETp C nMepeknoyaTeneM And U3MEpPeHUs MNUHEWHbIX HanpsKeHUN
reHeparopa,

4 BOMbTMETP ANA WU3MEPEHUA HanpsbkeHUM MOCTOAHHOrO TOKa Ha Bblxode
npeobpasoBarens;

.5 yactoToMmep Ha BbIxofe reHepaTopa;

.6 BaTTMETpP Ha BbLIXOAE reHepaTopa;

.7 BaTTMETp Ha Bbixoge npeobpasoBartens;

.8 TaxoMeTp reHeparopa.

TpeboBaHUsA HacTosALWEro pasaena NPUMEHSAITCA A5 CYA0B, KOHTPAKT Ha NOCTPOVKY UMK
nepeobopyaoBaHune KoTopbix 3akntoyveH 1 nonga 2020 roga n nocne aTon Aathbl.
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24 CNEUMNAJIbHbIE TPEBOBAHUA K KOMBUHUPOBAHHBLIM (TMBPUAHDBIM)
nPONYNbCUBHLIM YCTAHOBKAM

24.1 ONPEAENEHNA U MNOACHEHUA

24.1.1 B HacToswWeM pasgene NpuHATLI cnegyowmne onpegeneHus u noacHeHus.

KombuHmpoBaHHaa (rubpmagHada) nponynbCMBHAs YCTaHOBKAa
(KMY) — 3710 nponynbCuBHasi yCTaHOBKA, B KOTOPOW SHEprust Ana ABWXKEHUS cyaHa
BblpabaTbiBaeTca B OBYX unu 6onee pasHOTUMHBLIX CyOOBbIX OBUratensax — TennoBbIX U
3NEKTPUYECKMX, COEANHEHHbBIX MEXAHNYECKOW CBA3bIO U paboTatowmx Ha obLwmI OBUKUTEND.
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24.2 OBLUUE MNMOJNIOXEHUA

24.2.1  TpeboBaHuA HACTOALLEro pasaerna pacnpoCTPaHATCA HAa KOMOMHUPOBAHHbIE
(rmbpuaHble) NponynbCUBHBbIE YCTAHOBKWM, B COCTaB KOTOPbIX BXOAMT TEMSIOBOW NaBHbIN
asuratens () v rpebHon anektpogsuratens (M), coeanHeHHbIE MEXAHNYECKOW CBSA3bLIO U
paboTatowme Ha 00w OBMXKNTEND.

24.2.2 Ecnu wHOe He OroBopeHO B HacToSAWEM pasgene, TEnnoBble [MaBHble
ABuraTenu 4omkHbl COOTBETCTBOBaTbL TpeboBaHUAM yacTu IX «MexaHn3mbl», anekTpnyeckue

MalWHbl — TpeboBaHMAM HACTOSLWEN YacTWu, CUCTEeMbl ynpaereHns — TpeboBaHMAM
yactn XV «ABTomatusauusi», a KIy B uenom — tpeboBaHmnsam yactu VIl «MexaHndeckme
YCTaHOBKM».

24.2.3  TpeboBaHusa pasg. 17 He pacnpocTpaHsatTes Ha Y, paboTatowme Ha KI1Y,
ecnn Tennosou [[l1 6e3 neperpy3ku crnocobeH obecneynTb XO4 CyaHa CO CKOPOCTbIO,
aocTatoyHon Ans obecneveHus ynpaBnaemoctT u 6Hes3onacHOCTM MopennaBaHuda. B
npotmBHom crniydyae [QY, pabortaowme Ha KITY, [omkHbl COOTBETCTBOBATb BCEM
NpUMeHMMbIM TpeboBaHusaM pasg. 17.

24.2.4 Ecnu B coctaB QY BXxoguT NonynpoBOLHUKOBbLIM nNpeobpasoBaTenb, TO OH
OOJDKEH COOTBETCTBOBATL TpeboBaHnsam pasg. 12.

24.25  [pn Hannunm B cocTaee ['QY nonynpoBogHMKOBOro npeobpasosatens un MO/,
cnocobHoro paboTaTb B reHeEpPaTOPHOM pexume, B Takon QY AOMmKHbI AONONHUTENLHO ObITh
peanun3oBaHbl TpeboBaHUS, ykadaHHble B pass. 23.

24.2.6 Mpeonpuatne  (M3rotoBuTENb) WNU  NpPeanpusiTue, oOTBevawlwee 3a
dyHKuMOHMpoBaHue KITY B Komnnekce, AOMKHO YYUTbIBaTb OCOOEHHOCTU (PU3NYECKUX
npoueccoB B o6opyaoBaHun, Bxoasiiem B coctas KIMY, obecneumBatb ero COBMECTUMOCTL U
B3aMMHYIO CUCTEMHYIO UHTErpauuto.
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24.3 CTPYKTYPA

24.3.1  CoctaB u cTpyktypa KIY n Y onpegensatoTtcs peanmsyembiMm QYHKLUSMA U
pexvmMamm aKcnnyatauum ¢ yyetom TpebosaHum 24.2.3.

2432 B T[QY pomkHbl OblTb peanu3oBaHbl Mepbl No  obecneveHuto
ANEKTPOMarHNTHON COBMECTUMOCTM C CYAOBOW 3fEKTPOIHEPreTUYeckon CUCTEMON U
cyaoBbiMM noTpebutenamu. [aHHble Mepbl MOryT ObiTb peanu3oBaHbl YCTaHOBKOW
corrnacytoLlero TpaHcdopmatopa unu ounbstpa nomMex.
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24.4 TPEBHbIE 3JIEKTPOABUIATESN

2441  KoHcTpykuma 'S0 onpepenstoTcs peanuayeMbiMU (PYyHKLUMAMU U pexnmamm
aKcnnyataumm ¢ yyetom TpeboBaHmm 24.2.3.

24.4.2 '3 pomxeH 6e3 noBpexaeHUN BblAepXKMBaATb NEPErpyskM No BpallaroLemy
MOMEHTY, BO3HMKalOLLME Npuv BHE3AMHOM OTKNYeHMU Tennosoro N[l B pexnme cOBMECTHON
paboTkl Tennoeoro A n N3 Ha obwimin ABMXKUTEND.

24.4.3 [Ons N3 NOCTOSAHHOrO TOKa AOIMKHO ObiTb MPEdyCMOTPEHO HE3aBUCMMOE
YCTPOWCTBO 3alUnTbl OT YPE3IMEPHOM HYacTOoThl BpaLleHus (pasHoca) cornacHo 2.11 vyactu IX
«MexaHuambl». O[] OOMKeH BblAepXnBaTb YPEe3MEPHYH 4acTOTy BpalleHusa BNnoTb 00
3Ha4yeHuMs ycTaBkM cpabaTbiBaHUA 3aLMTHOro YCTPOMCTBA.

24.4.4 M3 momkeH BbigepxmBaTb 6€3 NOBPEXOEHWMI TOKWM BHE3AMHOIO KOPOTKOro
3aMblkaH1s Ha ero Knemmax npu HOMMHanNbHOM Harpyske.

24.45 3, cnocobHbin pabotatb B rEHEPATOPHOM  pexume,  AOMKEH
AONOMHUTESBHO:

ObITb paccYnTaH Ha TOKM U YaCTOTbl BPaLLEHWS Kak ABUraTeNbHOro, Tak U reHepaTopHOro
PEXNMOB PaboTbl C y4ETOM BO3MOXHbIX MEPErpy30K U NPEBbILLEHNI YAacTOT BPaLLEHWS CBEPX
HOMMWHAITbHOW;

COOTBETCTBOBATb TpeboBaHuam 3.2.3.
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24.5 NonynpoBOAHUKOBLIE NMPEOBPA3OBATENA
24.5.1  [pun Hannuum B 'Y nonynpoBOAHMKOBLIX NpeobpasoBaTenen, OHN OOSMKHbI

6e3 noBpexaeHWur BblOEpPXUBaATb MNEPErpyskn No TOKY, BO3HUKAKOLWME MNpU BHE3AMHOM
oTKItoueHun Tennosoro 'l npyn coBmectHon paboTte Tennosoro ' n M3[] Ha ABMKKTEND.
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24.6 PErYNMPOBAHUE HAMPAXEHUA

24.6.1 CucreMbl aBTOMATUYECKOro PEryriMpoBaHUS HanpsPKeHUs B reHepaToOpHOM
pexume pabotbl N[ npu HanMuum noONynpoBOAHMKOBOro npeobpasoBaTtens OOSDKHbI
COOTBETCTBOBATbL TpeboBaHmsM 23.7.

24.6.2 CuncremMbl aBTOMaTUYECKOrO PErySIMPOBAHUSA HaNPsKEHUS B reHEepaToOpHOM
pexume pabotel B[ npu OTCYTCTBMM MNONYNPOBOLAHMKOBOrO npeobpasoBaTens LOSMKHbI
COOTBETCTBOBATb NPUMEHNMbIM TpeboBaHuam 3.2.3.
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24.7 PEFYNIMPOBAHUE YACTOTbI HAMPAXEHUA

24.7.1 CuncteMbl aBTOMaTUYECKOrO pPerynupoBaHWA 4acToTbl HanpsKeHus B
reHepaTopHoOM pexume paboTtbl M3 npy HanMuun NoNynpPoBOAHMKOBOro npeobpasoBaTens
OOIDKHbI COOTBETCTBOBaTL TpeboaHmam 23.9.

24.7.2 CucteMbl aBTOMaTUYECKOrO PErynIMpoBaHUS 4acTOTbl HaNpPsHKeHUs B
reHepaTtopHom pexume pabotel Q1 npu  OTCyTCTBMM  MOMYNPOBOAHWKOBOrO
npeobpasoBaTens 4OMMKHbl COOTBETCTBOBATb NMPMMEHUMbIM TpeboBaHuam 3.2.3.
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24.8 SALLNTA

24.8.1  [OomkHO ObITb NpegyCMOTPEHO aBTOMATUYECKOE OrpaHWYyeHne MOLLHOCTH,
notpebnsemon B[ OT CcynoBOWM anekTpocTaHumMu, BO m3bexaHue neperpysku CyaoBbixX
reHepaTopOB.

24.8.2  CucteMbl BO3OYXAEHMS U CUCTEMbI aBTOMATMUYECKOro perynmpoBaHns AOMKHbI
o6ecneunBaTb 3awmTy M3 OT Ype3MepPHOro NOBbILEHNST YaCcTOTbl BpaLLEHUs, B TOM Yucne
npw NONOMKe U OrofieHnn OBMXUTENS.

24.8.3 Ecnu npegycmoTpeHa pekynepaumsa 3Heprmm B CyOOBYHO CeTb Npwu
TOPMOXEHUN, TO Takas peKynepauus He [OIPKHA NPUBOAUTL K cpabaTbiBaHWMIO 3alwuT OT
MPEeBbLILWEHNA 4YacToTbl BpalleHWss M 0OpaTHOM MOLUHOCTU M OTKMOYEHUID reHepaTopoB
Cy4OBOW 9NEKTPOCTaHLUN.

24.8.4 [Ona 'S0 pomkHbl OblTb peanu3oBaHbl, MO KpawHen mepe, cneayolime
YCTPOWCTBA 3aLUUThI: OT Neperpysok;

OT KOPOTKOrO 3aMblKaHus;

OT BHYTPEHHMX KOPOTKUX 3aMblkaHu onga asuratenen mowHocTteio 1000 kBT 1 Gonee.

24.8.5 [na nonynpoBogHMKOBOro npeobpasoBartens (NpyM Hanuyun) AOSmKHblI ObiTb
peann3oBaHbl, N0 KpanHen Mepe, crneayolime yCTponcTea 3allnThbl:

OT MUHUMAITbHOIO BXOOQHOIO HanpsXXeHus;

OT MaKCMMarbHOIro BXOOQHOIO HanpshKeHns;

OT MaKCMMarbHOIo HanNpPsXKeHUs B 3BEHE NOCTOSIHHOMO TOKa (NPWU HanMMuun);

OT neperpesa CUMNOBbIX BITOKOB;

OT Nneperpysok;

OT BHYTPEHHMX KOPOTKUX 3aMbIKaHUWMN.

2486 [Onsa QY c¢ B, cnocobGHbiIM paboTaTb B reHEpaTOPHOM pexume, W
nonynpoBOAHUKOBbLIM npeobpasoBaTtenem LOMNONHUTENbHO LOMMKHbI ObITb peanu3oBaHbl
TpeboBaHuMA No 3awuTe, ykasaHHble B 23.10.
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24.9 NOCTbl YNPABJIEHUA

24.9.1 MocTtbl ynpaeneHusa KIY gormkHbl cCOOTBETCTBOBaTb TpeboBaHuAM pasd. 3
Yyactn VII «MexaHn4eckne ycTaHOBKNY.

24.9.2 MecTHble nocTbl ynpasneHus TennoebiM ' v M3 gormKHbBI, MO BO3MOXHOCTH,
HaxoanTbCs NOGNN30CTK Apyr OT gpyra.

24.9.3 OpraHbl ynpasneHus TennosbiM 0 n M3 Ha noctax AUCTAHLWOHHOMO
ynpasneHna KIMY gomkHbel HAXOANTLCS B HEMNOCPEACTBEHHON OM30CTK ApYyr OT Apyra n UMeTb
BO3MOXXHOCTb O4HOBPEMEHHOrO ynpaBfeHnsa O4HUM YerTOBEKOM.

24.9.4 Kaxgbin nocTt ynpaBneHns pdofmkeH 6biTb o6opyaoBaH YCTPOWCTBOM
aBapuUNHON OCTaHOBKW OBUraTenen.

2495 Ha nocrax ynpaeneHuss fdomkHa ObiTb npegycMoTpeHa Heobxogumas
CBETOBas CUrHanusauus M uHOWKaUMs TOro, Kakme U3 gsuratenen 3agenctBoBaHbl B
HACTOALMN MOMEHT M B KaKUX PEXUMAX U C KAKUMWN 3HAYEHMAMM NapaMeTpoB OHU paboTaloT.
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24.10 PEXXUMbI SKCIMJTYATAUUN

24.10.1 [OBvraTenbHbIN pexum paboTbl 'AQ n Tennosoro M'A.

24.10.1.1 B KITY BO3MOXHbI pasnuyHble ABUraTenbHble pexuMbl paboTbl, B TOM Yucne
aBTOHOMHasi U coBMecTHas paboTa Tennosoro ' n NS Ha obwmn gemxutens. MNepexoq
OT OQHOro ABUraTenbHOro pexuma paboTbl K ApyroMmy He AOSMKEH NpMBOAUTL K NoTepe xoaa
Unu ynpaesnsemMocTu cygHa.

24.10.1.2 KINY pomkHa obecneumBaTb pasroH, pPerynvpoBaHME CKOPOCTM X0oAa,
TOPMOXEeHWe 1 peBepc cygHa.

24.10.1.3 ina peanu3auun psuratenbHbix pexumoB pabotel B KIMY gomkHbl ObiTh
npegycMOTpeHbl COOTBETCTBYIOLLME anropuTMbl aBTOMATUYECKOro ynpaBneHus u, npu
Heo6XxoQnMMOCTK, MexaHU4eckme YCTpoMCTBa (Nepedayu, ynpasnsemMmble MyqdTbl U T.4.).

24.10.1.4 B  ycTaHOBMBLUMXCA  pexumMax  [OOoMnyckaeTcs  HenpornopuuoHasnbHoe
pacnpegeneHne MexaHndeckon Harpysku mexay tennosbim [ v M3 npu ycnoBuu, 4To HU
OOVH U3 ABuratenen He OygeT neperpyxeH u BbiNonHsawTca TpedoBaHmsa 2.1.11 vactu VIl
«MexaHun4yeckune ycTaHOBKN».

24.10.1.5 B nepexogHbIX pexumax, B TOM 4ucrie nNpu pasroHe U TOPMOXKEHWUM,
pacrnpedeneHne MexaHU4ecKom Harpysku wmexagy TennoBeiM [ wn O pomkHO
OCYLLEeCTBMATbCS TakuMm 06pa3oM, 4ToObl He BO3HWMKANOo Neperpysok y ABuratenen.

24.10.1.6 PeBepc cygHa npu pabote KITY gomkeH ocywlecTBnATbCS Takum obpasom,
YTOObI BbINONHANMUCL TpeboBaHusa 2.1.3 — 2.1.5 yactu VII «MexaHuyeckne yctaHOBKNY.

24.10.2 TeHepaTOpPHbIN pexum padoTtbl M.

24.10.2.1Mpn pabote [BDI] B reHepaTOpHOM pPEXUME OOIDKHbI  BbIMNONHATHCSA
TpeboBaHusa 3.2.3.

24.10.2.2 MNpn pabGote B[ B reHepaTOpHOM pexuMMe [OOMycKaeTcs OTCOeAnHEeHue
ABVXMTENSA NocpeacTBOM yrnpaBnsgemMon MyddTbl UM MHbIM aHanorM4HbIM cnocobom, ecnu
3TO NpPefyCcMOTPEHO KOHCTpyKuuen. B atom cnydae Ha TennoBou [l pacnpocTpaHsoTca
TpeboBaHMA K NPUBOOHbIM [BUraTtensiM reHepatopoB, B TOM 4ucne Tpebosanua 2.11.3
yactn IX «MexaHn3MbI».

24.10.2.3Mpn  Hanuuumn B [IJY NONyNnpoBOOHMKOBOrO npeobpasoBaTens, B
reHepaTopHoM pexmme paboTtbl 'S0 AomkHbI BbINOMNHATLCA TpeboBaHuA pasa. 23.

24.10.2.4 lMepexon N30 n3 gBuratenbHOro pexuma B reHepaTopHbii U 06paTHO He
OOIMKEH NpuUBOAMTL K OOECTOuMBaHWIO CyOOBOW 9nekTpoCcTaHuuu, noTepe xoga wnu
ynpaBngemMocTu cygHa.

24.10.3 Pexum anekTpocTapTepHoro 3anycka tennosoro '] ot M'3[.

24.10.3.1 Jonyckaetca wucnonb3oBaHne [3[l Ana anekTpocTapTepHOro  3arnycka
Tennosoro . Ons peanusaumm Takoro pexuma B KIMY gormkHbl ObiTb NpeayCMOTpeHb!
COOTBETCTBYIOLLME anropnuTMbl aBTOMATUYECKOrO yNpaBrieHNsa U MexaHu4eckne ycTponcTaa
(ynpaBnsiemble My Tbl 1 T.4.).

24.10.3.2 OnekTpocTapTepHbl 3anyck Tennosoro [ ot N3 He QormkeH NpuBOAUTL K
neperpyske CyoBOW 3MeKTPOCTaHUNN.
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