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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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NMEPEYEHb U3SMEHEHUN

(VI3MeHeHVIFI cyry6o pPenakuMOHHOro Xapakrepa B I'Iepequb 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

MMyHKT 6.4.1 YTO4HeHbI TpeboBaHus 315-05-1494y 01.02.2021
K BbIKINto4aTensM B Lensax oT 29.12.2020
ocBeLleHust

MNyHkT 18.3.4.5 YTO4YHeHbI TpeboBaHus 315-05-1458L 01.01.2021
K ondphepeHumansHon o1 06.11.2020

3almnTe ANEKTPUYECKMX
aBuraTenen Ha
HanpspkeHune 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, OTHOCALWMEC K obwen TepmuHonorun Mpaswun,
ykasaHbl B YacTtu | «Knaccudpmkaums».

B HacToswen yacTtu Npaenn NpuHATLI cnegyowme onpegeneHus.

ABapunHoe ocBel,eHNe — OCBeleHMe MOMELLEHNA W MPOCTPaAHCTB cygHa
CBeTUIMbHMKaMK, MOMNyYawlWmnMmM NMTaHMe OT aBapuUMHOrO WNU aBapUNHOIO NEepPexoaHoro
NCTOYHMKA INEKTPUYECKON SHEPTUN.

ABapuinHbIN MCTOYHMUK 3MEeKTPUNYECKOn 3HEPrMMm —  WUCTOYHUK
9NEKTPMYECKON 3JHEprun, npeaHasHadYeHHbI ANd  NUTaHus  HeobXoauMbIX  CyAOBbIX
notpebuTtenen Npym NCHE3HOBEHUN HANPSHXKEHNSI HA FNaBHOM pacnpeaenuTensHOM LWwuTe.

ABapuinHbIN nNnepexogHblh UCTOYHWUK INEKTPUYECKOMN IHepruum -—
WUCTOYHMK 3NEKTPUYECKOM JHEeprum, npeaHasHadeHHbIn AN nuTaHus  HeoBXOAMMbIX
notpebutenen C MOMEHTa WCYE3HOBEHMSI HanpsbkeHnss Ha wuHax [Pl oo momeHTa
BKIIOMEHMS Ha WnHbl APLL, aBapuiHoro reHepaTopa.

ABapuinHblA pacnpegenMTenbHbln WKWUT — pacnpefennTeNibHbIi  LKT,
KOTOpbI MpedHasHavyeH Ans npueMa 3nekTpUYeckonm 3SHeprum HenocpencTBEHHO OT
aBapuUMHOro MNM aBapUMNHOIO MEPEexXoaHOro UCTOYHMKA JNIEKTPUYECKOW 3HEprumM B cnyyae
BbIXO4a W3 CTPOSi OCHOBHOIO WMCTOYHUKA JNIEKTPUYECKOW JHEPrMv U ee pacnpepeneHus
aBapuiHbIM NoTpebuTensam.

AHTUCTaTnyeckoe 3aszemMneHune — anekTpudeckoe coeguHeHue,
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:
MeTannus3auuy, npoBOAAWMX nflacTMacc, KOMMNayHAOB, MacCTUK, aHTUCTaTUYEeCKUX
NAaKOKPaCOYHbIX MOKPLITUMA U T.1.

BeszonacHoe HanpAXeHUe — HaNpsKeHne, He NpeacTaBnAloLLee onacHOCTN Ans
nepcoHana. JTO YCNOBME CYMTAETCH BbIMNOMHEHHbIM, €crnvu OBMOTKM TpaHcopmaTopos,
npeobpasoBatenen W Apyrux YCTPOMUCTB ANS  MOHWXKEHUS HamnpsbkeHust  SBMSOTCA
ANEKTPMYECKM pasferibHbIMU U MOHWKEHHOE HanpshXeHue 3TUX YCTPOWCTB 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.

BanoreHepaTopbl — TreHepatopbl, npuBoAWMbIE B [AEeNCTBME OT [NaBHbIX
MEXaHU3MOB 1 NUTaloLLME CY0BYIO 3MEKTPUYECKYHO CETb NN OTAENbHbIE NOTPEGUTENN.
FlanbBaHM4yeckas uckpobGesonacHoOCTb — cocTosiHMe obopyaoBaHUst W

CUCTEM CyAHa, NPy KOTOPOM UCKITHOYAETCS BO3MOXHOCTb BO3HUKHOBEHWS NOXapa 1 B3pbiBa
OT O9NEeKTPUYECKUX WCKPEHUA Mpu ranbBaHU4YECKOM KOHTakTe cyaHa ¢ 6Geperosbim
COOpPY)XEHMEM WNW APYTUM  CYOHOM, BbI3BAHHOM 3MIEKTPOXMMUYECKUMWN  SBMIEHUSMU U
Ony>xgarLwmmm Tokamm B OKPY>KaroLMX MOPCKON BOAE U FPYHTE.

(MmaBHLIN pacnpefenuTernbHbIA WUT — pacnpegenutensbHbli WNUT, KOTOPbIN
npegHasHadeH Ans npvema 3reKTPUYEecKon SHEPrMM HEenocpeacTBEHHO OT OCHOBHOIO
NCTOYHUKA 3NEKTPUYECKON SHEPTMM U pacnpedeneHuns ee cygoBbiM notpedutensam.

3aszemMneHne — anNeKkTpuyeckoe CoeAuHEeHWe 3a3eMsIEMON YacTu ANEeKTPUYECKOro
obopyaoBaHWsi C KOPNYCOM CyaHa.

30Ha 3aWMTbl MOMTHME3ALWNTHOTO YyCTpOMNCTBa —0bnacTb, BHYTPM KOTOPOU
NPOCTPaHCTBO CyAHAa 3alUMLLEHO OT NPSAMbIX y4apOB MOSHUMW.
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McTouHMK becnepeboliHoro nMTaHus (MBMN) -  KombBuMHauus
npeobpasoBartenen (BbiNPAMUTENb-UHBEPTOP), NepekntovaTenen (b6amnac) m UCTOYHMKA
HaKOMIEHHOW 3HEPrnM B BUAE akKyMynaTopHOW BaTapen Ans nogaep)XaHvus HanpsbkeHus Ha
Harpyske B Cfiydae HeMcrnpaBHOCTU B CETU NUTaHUA.

KomMmneTeHTHada opraHu3aumsa — opraHusauusi, umerlas CoOTBETCTBYOLME
3HaAHWUA M ONbIT B KOHKPETHON 06nacTn, JOKYMEHTbI KOTOPOM npusHatroTca Pernctpom.

Kopnyc cygHa — BCe MeTannuyeckue 4acTu CydHa, wuMmelwme HagexHoe
3MEKTPUYECKOE COEAMHEHME C HapyXHOW MeTannuyeckon obwwmsBkon. [na cygoB cC
TOKOHEMNPOBOASALLMM KOPNYCOM — crieumanbHbli MeaHblii IUCT nnolaabio 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 4YacTb  MOMHME3aWMTHOrO  YCTPOMCTBA,
npeaHasHavyeHHasa ansg HenocpeacTBEHHOro BOCNPUATUSA aTMOCKEPHbIX pas3psaaos.
HeoTBeTCcTBEHHbBIE YCTpPOWCTBaA — YCTPOWCTBA, BPEMEHHOE OTKIIOYEHUE

KOTOPbIX HE CHkaeT 6e30nacHOCTb NnaBaHWsA cygHa, 6e30nacHOCTb HAXOASLWMNXCSA Ha CyaHe
NIOOEN N COXPAHHOCTL rpysa.

OcHOBHasa anekTpocTaHUMA — NOMeELlEHNE, B KOTOPOM PacrnofioXeH OCHOBHOM
WUCTOYHUK 3NEKTPUYECKON SHEPTUMN.

OCHOBHOMW MCTOYHUK INTEKTPUYECKON IHEPTUU — UCTOYHUK INEKTPUYECKON
3Hepruun, npegHasHayeHHbIN AN NUTaHUA BCEX 3IEeKTPUYECKUX YCTPOWCTB U CUCTEM,
HeobxoauMbIX ANs NOAAEPXXaHUS HOPMarnbHOrO 3JKCMyaTalMOHHOrO COCTOSIHUSA CyaHa W
HOpMarnbHbIX YCNOBUN OOMTAaeMOCTM Ha HeM, He npuberas nNpU 3TOM K UCMONb30BaHMIO
aBapUNHOIo UCTOYHMKA SNEKTPUYECKON SHEPTNN.

OTBeTCTBEHHbIle yCTpOMCTBA — YCTPOWCTBA, HOpManbHas paboTa KOTOpbIX
obecneunBaeT 6Ge3onacHOCTb MnaBaHus cyaHa, 6e30nacHOCTb HaxoAsLWMXCA Ha CcygHe
nogen n coxXxpaHHOCTb rpy3a; OTBETCTBEHHbIE YCTPONCTBA NOAPA3AeNnaoTCs Ha YCTPOMUCTBA
nepBon N BTOPOWN KaTEropun.

OTBEeTCTBEHHbIE YCTPONCTBA NEPBON KaTeropumn — ycTpomucTaea, KOTopble
OOJDKHbI MOCTOAHHO HAXOANTLCS B paboTaroLeM (BKITIIOYEHHOM) COCTOSIHUN AN obecneyeHuns
OBWXEeHUa un ynpasnsemMoctn cydHa. K TakMm ycTpoMcTBam OTHOCATCHA YCTPOWCTBA,
nepe4vncneHHole B 1.3.2.1.

OTBEeTCTBEHHbIE YCTPONCTBA BTOPOMW KaTeropuun — ycTpomncTaea, KOTopble
MOTYT HEe HaXOAMTbCSA NMOCTOSIHHO B paboTatoemM COCTosHUN Ans obecneveHns ABUKEHNS U
yrnpaBnsemMoCcTn, HO KoTopble HeobxoauMMbl Ana obecneveHns Ge3onacHOCTU cyaHa. JTu
YCTPONCTBA AO0SMKHbI OblTb FOTOBbI K HEMEASIEHHOMY NPUBEAEHUIO UX B Aencteue. K Takmm
YCTPONCTBaM OTHOCATCS YCTPOWUCTBA, NepeymcinenHble B 1.3.2.2.

OTBOAAWMNA NPOBOA — NPOBOL, ANEKTPUYECKN COEANHSIOLLNA MOMHUEYNOBUTENb C
3a3emrieHnem.

CneunanbHble 3neKTpUyeckKkMe MNOMeELWEeHUsa — MOMELLUEHNS UM MecTa,
npeAHasHa4YeHHbIe UCKMIOYNTENBHO ANS 3ANeKTpUYecKoro 06opyaoBaHUS 1 JOCTYMHbIE TOMBbKO
ansa obcnyxuBatoLiero nepcoHana.

TpyaHOBOCNNaMEHSAWWMNACHA 3NEKTPOUZONALNOHHBIN MaTepuan —
mMartepuarn, BblOEPXMBAKOWWN UCMbITaHWS, YyKasaHHble B [lpaBunax TexHUYecKoro
HabnogeHns 3a NOCTPOMKOWN CYAOB U U3rOTOBNIEHMEM MaTepMarnos 1 U3genui Ans cyaos.

OnekTpmyeckasa ycTaHOBKaA Manowhw MOLWHOCTWU — 3rekTpuyeckas
YyCTaHOBKa CygHa C CyMMapPHON MOLLHOCTbI0O MCTOYHUKOB 3MeKTpuyeckon aHeprim go 50 kBT
(kB-A).

OnekTpocTtaTuyeckas nckpobesonacHoCTb — COCTOSAHNE 0BOpyaoBaHMA U
CUCTEM CyaHa, NPy KOTOPOM UCKITHOYAETCst BO3MOXHOCTb BO3HUKHOBEHWS MOXapa UIv B3pbiBa
OT pa3psi4oB CTAaTUYECKOrO ANEKTPUYECTBA.
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OnekTpoaHepreTnyeckasa ycTtaHoBka (9Q3Y) € MU3IMEHAeMOMN
YaCTOTON OCHOBHOIO MCTOYHUKA 3NEKTPOdHepruum —I3JY, paccuntaHHas Ha
BO3MOXHOCTb paboThbl B 3a4aHHOM Anana3oHe YactoT. OnpegeneHue O3Y npuHstoB 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 NPy U3roToBreHnn obopyaoBaHns, n3noxeHol B OBLLMX NONOXEHNAX
0 KnaccudukaLMoHHON U MHOM OeATenbHOCTM U B YacTu | «Knaccmndumkaumnsay.

1.3.2 OcBupeTenbLCTBOBaHUE 31EKTPUYECKOro o6opyaoBaHusA cyaHa.

OcBugeTenbCTBOBaHMIO Ha CygHe rnogfexaT OCHOBHble W aBapuHble  MCTOYHMKU
3MNEKTPUYECKON SHEPruM, CUMOBblIE W OCBETUTEMbHbIE TpaHcgopMaTopbl M npeobpasoBaTenu
(MaLWVHHbBIE N CTaTUYECKME), IMAaBHbIE U UHbIE pacnpeaenuTenbHble WnTbI, 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 rMapaBnMYeCcKMX CUCTEM BUHTOB PErynMpyemMmoro Lara;

.3 BEHTUNATOPbl NPOAYBOYHOrO BO3Ayxa, TONMMBOMNOAKauYMBatoLLmne HacoChbl, HacoChl
oxnaxaeHus OPCyHOK, HacOCbl CMA304YHOrO Macra M HacoCbl Oxnaxgarwowen Boabl Ans
rnaBHbIX U BCMIOMOraTenbHbIX ABUratenen n TypomH, Heob6xoauMbIX ANs OBUKEHUS;

4 BEHTUNATOpbI NPVHYANTENBbHOWN BEHTMNALUN, nuTaTenbHble HacocChbl,
LUMPKYNALMOHHbIE BOASIHbIE HACOChl, BaKyyMHble HACOCbl M HACOChI AN1S1 OTKaYKM KOHAeHcaTa
AN NapoBbIX YCTAHOBOK Ha NapoTypOUHHBIX Cyaax, a Takke AN BCnoMoraTesbHbIX KOTOB
Ha cydax, rae nap npumeHsieTcs ans obopyaoBaHusi, obecneynmBarowero OTBETCTBEHHbIE
YCTPOWMCTBA NEPBON KaTeropum;

.5 TOMOYHble YCTPOMCTBA [MaBHbIX KOTNIOB NApPOBbIX YCTAHOBOK Ha NapoTypOMHHbIX
cydax, a Takke BCnoMoraTenbHbiX KOTNOB, rAe nap npuMmeHsieTcs ans obopygoBaHus,
obecneyrBatoLLLero OTBETCTBEHHbIE YCTPONCTBA NEPBOW KaTeropuu;

.6 anektpooGopydoBaHue  BUHTOpPyneBbiX  KonoHok  (BPK)  asumyTtanbHoro
(MOBOPOTHOrO) TMMNa C HacocamMu CMa3O4YHOro Macria M Hacocamu OxNnakaarollen BOAbl,
ABNAOLLMXCA €ANHCTBEHHBIM CPEACTBOM NPUBEAEHUS B ABWXKEHNE/yNpaBneHns cyaHa;

.7 anektpoobopyaoBaHue rpebHon anekTpuyeckon yctaHoBkn (F3Y) u rpebHon Y
asumyTanbHoro (nosopotHoro) Tuna (A3MIMO[) ¢ Hacocamm CMa3o4HOro Macra, Hacocamum
oxnaxgarowen Boabl U cMcTeMaMy NpUHyaMTENbHOW BEHTUNALMMY;

.8  cneuuanbHble reHepaTopbl ANEKTPUYECKON SHEPTUM U NHBbIE UCTOYHMKU NUTAHWUS,
obecneyrBatoLLme yka3aHHOE Bbille 060pyaoBaHue;

.9  rmapaeBnuyeckne Hacockl, obecneymBaroLLmne ykaszaHHOe Bbille 060pyaoBaHuE;

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

.11 curHanbHO-OTAMYUTENbBHbIE OrHU, HABUraunoHHOe 0bopya0oBaHME U CUTHANbI;

.12 cucTeMbl/yCTpoONCTBA BHYTPEHHEN CBA3N;

.13 ocBelleHue;

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

.15 pgpyrme OTBETCTBEHHble YCTPOWCTBA MNEpBON KaTeropuu, Heobxogumble Ans
obecnevyeHns HazHa4YeHns cyaHa B COOTBETCTBUM C CUMBOJSIOM Knacca.

1.3.2.2 OTBeTCTBEHHbIE YCTPONCTBA BTOPOWN KaTEropum:

.1 Bpawnunu;

.2 HacocCbl Nepekaykn Tonnmea n obopyaoBaHne Ang NoAroTOBKU TOMMMBA;

.3 Hacocbl Mepekaykym cCmas3ovHOro Macna wu obopygoBaHue AN NOArOTOBKM
CMas04HOro Macna;

4 nopgorpesaTenu TSHXKeNoro Tonnmea;

.5 Komnpeccopbl NyCKOBOro BO34yXa W ynpaBnsitoLEero BO3ayxa;

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

7  noxapHble HAacoCbl U Apyrne HacocChl Ans Nogady OrHeTyLaLlero BeLwecTBa;
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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
Koprnyca cygHa Ha HedTeHanuBHbIX cydax, MOJSIHMe3alUTHble YCTPOWCTBA, a TaKke
YCTPOWCTBA, obecneumsatoLme 3NeKTPOCTaTUYECKYIO n ranbBaHNYeCcKyto
nckpobes3onacHoCTb;

.10 cucTembl NOXXapHOW cUrHanuMsauuuy;

.11 anekTpuyeckoe obopyaoBaHue A5 3aKpbITUS BOAOHENPOHNLIAEMbIX ABEPEN;

.12 cneuyunarnbHble reHepaTopbl 3MNEKTPUYECKON 3HEPTNN U UHbIE UCTOYHUKU MUTaHMUS,
obecneynBaroLme yka3aHHOe Bbile 060pyaoBaHue;

.13 rmgpasnuyeckne Hacocbl, obecneymBaroLLme ykasaHHoe Bbille 060pyaoBaHue;

.14 TyHHenbHble 1 asuMyTarbHble NoApynuBatoLLme YCTPONCTBA;

.15 ycTponcTBa CUCTEMbI MHEPTHLIX ra30B He(PTEHaNMBHbLIX CYAO0B;

.16 yctponcTea/cnctemol ynpasneHus, 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 YCTPOMCTBA BTOPOW KaTeropuu, Heobxogumble Ans
obecnevyeHns Ha3Ha4YeHMs cyaHa B COOTBETCTBUM C CUMBOSIOM Knacca.

1.3.2.3 Onektpudeckme yCTPOWCTBA, MpedHas3HaYeHHble Ans  nogaepKaHus
MUHUMAaITbHbIX KOMOPTHBIX YCNIOBUI 0BUTAEMOCTI Ha CyaHe AN 9KMNaxa U NacCaXXMpoB:
YCTPONCTBA ANSA NPUrOTOBEHUS MUY,
ycTponcTea ans oborpesa;
cyfoBasi NPOBM3MOHHAs XONoaurbHasa yCTaHOBKa;
anekTpuyeckoe obopyanoBaHe GbITOBON BEHTUNALNN;

YCTPOWCTBA CUCTEM BOOOCHAOXEHNSA M CaHUTaPHbIX CUCTEM;
crneuunanbHble reHepaTopbl M MHble WCTOMHWKM NUTaHus, obecnevyvsaroime
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,
ncnonb3yemblx Ans nepepaboTkM KUBbIX PECYPCOB MOPS U HE 3aHATbIX WX JIOBOM
(cm. 19.4.4.1);

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

1.3.2.5 Onektpudeckoe o060pyaoBaHME XO3SUCTBEHHOrO M ObITOBOMO Ha3Ha4eHus,
BKNtovass nepeuncrneHHoe B 1.3.2.4, a Takke obopyaoBaHue, He OTHocdweecd K
OTBETCTBEHHLIM yCTponcTeam nepsown 7 BTOpPOM KaTeropumn, noanexur
OCBMAETENBCTBOBAHMIO HA CyAHE TOSMbKO B OTHOLLEHWM:

.1 BnngHua paboTbl 3aTOro 06OpyAOBaHMS Ha KavyeCTBO JNEKTPUYECKON 3SHEpPrum
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 o6opyaoBaHus npu
M3roTOBIEHUMN.

1.3.3.1 OcBuaeTenbCTBOBaAHUIO NPU M3rOTOBNEHUM nognexar creaylwuve Bugbl
anekTpudeckoro obopyaoBaHWs, NpedHasHayYeHHOro Ansi  YCTaHOBOK U CUCTEM,
nepevncrneHHoix B 1.3.2:

.1 anekTpudeckue arperaTbl;

.2 3neKTpudeckne MalluHbI;

.3 TpaHcdopmaTophl;

o wN
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4  pacrnpegenuTeribHble LWUThI,

.5 nynbTbl yNpaBneHUs N KOHTPOIS;

.6 anekTpudeckne mMydTbl U TOPMO3a;

7  nyckoBas, 3alluUTHas, perynmpoBoYyHas u KOMMyTauMoHHasa annapaTtypa;

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 3NeKTpuYecKne n3amepuTenbHble NpMbopsb;

.14 anekTpuyeckune npubopbl W YCTPOWUCTBA ANA MU3MEPEHUS HEINEKTPUYECKNX
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 OCBUOETENbCTBOBAHWUIO B OTHOLLIEHMM €ro B3pbIBO3aLLMULLEHHOCTN CO CTOPOHDI
KOMNETEHTHOW opraHmn3aunmn, JOKYMEHTbl KOTOPOW npusHatoTcs Pernctpom, He3aBUMCUMO OT
TOro, NoaBepraeTcsa UnNn HeT AaHHoe obopyaoBaHMe OCBMAETENBCTBOBAHMIO, BbITEKAIOLLEMY
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
NOCTPONKOW Cya0B N N3rOTOBIIEHNEM MaTEPMArioB U U3genuin onga cyaos.
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1.4 TEXHWYECKASA OOKYMEHTALMUA

141 O6bemM TexHMYecKoW [OOKYMEHTaUMM MO JNeKTpUYeckomy oOopyaoBaHMto,
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 cnepgyouwas
OOKyMEeHTauus:

.1 onucaHune npuHUMNa OENCTBUS N OCHOBHbIE XapaKTEPUCTUKN;

2 cneunukaums (nepevyeHb M3genuin), B KOTOPOW yKasaHbl BCE MCMOMb30BaHHbIE
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 KPensieHUs1 NostocoB,
aKTUBHOIO enesa, Konnekropa u T.M., a Takke MEeCT CBapHbIX COEAMHEHUIA KOHCTPYKUMN C
Banom — Ans 3NeKTpMYeckux MallMH ¢ HOMUHanNbHbIM TokoM 6onee 1000 A;

.7 pacyeT LUMH Ha 3reKTPOANHAMUNYECKYIO 1 TEPMUYECKYHO CTOMKOCTb K 4ENCTBUIO TOKA
KOPOTKOro 3aMblKaHUS — A5l pacrnpeaenuTenbHbIX WMTOB, eCl HOMUHANbHLIV TOK OTAENBHO
paboTalowmnx reHepaTopoB WM CyMMa TOKOB NapannenbHo paboTalolmx reHepaTtopoB
npesbiwaeT 1000 A;

.8 [OaHHble ONHaAMWYECKOM WS CTaTUYECKOW MOMEXOYCTOMYMBOCTU WMKN YyKasaHue
cnocoba UCMbITaHUS ANIEKTPOMArHUTHOM COBMECTUMOCTY;

.9 yKasaHue KOHKPeTHbIX Mep NoAaBfeHNs MOMEX.

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

2.1 ycnosus PABOTHI

211 BnusiHne KnuMaTU4eCKUX yCrOBUN.

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 panoH 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 go 70 °C He J0mKHa Bbi3blBaTb NOBPEXAEHU 31EMEHTOB, YCTPOWCTB M 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 3HAYeHUs1, YeM 3TO yKasaHo 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 NoOAAEePKMBAETCS, N0 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 BpeMeHU, HEOBXOOMMOro Ansi AOCTMKEHUS
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 MOCTOSHHAas BaxTa, AOMKHa 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 yactotax oT 2 go 13,2 My ¢ amnnutygoun
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 yactotax oT 25 go 100 Iy, ¢ yckopeHuem +4,0g.

Onektpudeckoe obopydoBaHue AOMKHO HadexHo paboTaTb Takke npu ydapax cC
yckopeHunem 15,09 1 yactote B npegenax ot 40 go 80 yoapoB 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°
¢ nepvogom 7 — 9 ¢ n kuneson go 10° oT BepTUKanu.

ABapuiHoe o6opyaoBaHMe OOSMKHO, KPOME TOro, HagexHo pabotatb npu ANUTENbHOM
KpeHe no 22,5°, auddepeHte go 10°, a Takke npu 0gHOBPEMEHHOM KpeHe u anddepeHTe B
yKa3aHHbIX BbllLe npeaenax.

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

2.1.2.3 Onektpuyeckoe obopyaoBaHMe [OOMKHO obnagatb COOTBETCTBYHOLLEW
MEXaHNYECKOM MPOYHOCTbIO M YCTaHaBNMBATLCS B TakOM MeECTe, r4e HeT OMnacHOCTU
MEXaHN4eCKoro noepexaeHust (cMm. Takke 2.7.4).

2.1.3 [onyckaemMble OTKITIOHeHUA napaMeTpPOB 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 MPU  OTKINOHEHWUSIX HAaNpPSXXeHUs MUTaHUS 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 HaMNpPSXKEHUs1 OMMKHO HaxoauTbes 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 Has3Ha4yeHus, [onyckaeTtcs
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
cneayowme napameTpbl:

.1 noctodHHoe u nepemeHHoe (50 L) MarHWMTHOe Mofne — B COOTBETCTBMM C
Tabn. 2.2.1.2.1.

Tabnuuya 2.2.1.2.1

Knacc 060pynoBaHms HanpsibxeHHocTb, A/M
lMocTosiHHOE none MepemeHHoe none (50 )
1 100 100
2 400 400
3 1000 1000

[onyckaeTcs ycTaHOBKa 060pyaoBaHUS:

knacca 1 — Ha paccTosHUM 2 M 1 Bonee OT MOLLHOIO MCTOYHMKA nons (LUMHOMPOBOA,
rpynnoBown TpaHcdopmMartop);

knacca 2 — Ha pacctosiiim 1 M n 6onee oT MOLLLHOTO MCTOYHUKA MNONS;

knacca 3 — 6e3 orpaHn4eHns paccTosiHMs OT NoOOro NCTOYHMKA NONs;

.2 TapMOHUYECKME COCTaBNAIOLLNE HAMPSHXKEHWS NO LLEeNsIM MUTaHMUs — B COOTBETCTBUM
C rpauKoM BbICLUMX TAPMOHUK CYOOBOW CeTWn, u3obpaxeHHbiIM Ha puc. 2.2.1.2.2 B
norapudgpmmyeckom macwitabe;

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 — ¢ aMnnnTygon HanpsbkeHms 8 kB;

4 pagnoYacToTHblE aneKkTpoMarHuTHble nona B AvanasoHe 80 MIy — 2 Tu co
cpedHeKkBaapaTNU4ECKMM 3Ha4YEeHMEM HanpsikeHHocTn nons 10 B/m;

.5 HaHOCEKYHAHbIE UMMNYMbCbl HaMpskeHuss ¢ amnnutygon 2 kB no cunoson cetu
nutaHuna n 1 kKB ansa curHaneHbIX kKabenen n kabenen ynpaeneHnsa onvtenbHocTbio 5/50 Hc;

.6 paanoYacToTHbIE NOMEXM NO LEensMm NpoBoANMOCTM B AnanasoHe 150 kl'y, — 80 MIMy
CO cpefHekBagpaTU4ECKMM 3HavyeHmeM HanpsbkeHus 3 B 1 80-npoueHTHOM moaynaunen Ha
yactote 1 klu;

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 — CpelHeksagpaTUYHOE 3HAYEHWNE HaNPSXXEHUs NoArpynMbl k—0i rapMOHMKY;

k - nopsaok rapMOHUMKM
— 2 h=+1772

Up,k - \/Uk + Zh=_1 Uc,k+h ’ B, (2.2.1.3-2)
roe U, —cpefHeKkBafpaTUYHOE 3HAYEHWE HaNPsHKeHUs k-0 rapMOHUKM;

U.x —cCpedHekBagpaTUYHOE 3Ha4YeHWe ChekTpanbHOW  COCTaBMALWENW, HenocpeacTBEeHHO
npuneratoLien Kk k-on rapmoHuke;
h — NOPSJOK CNEKTPanbHON COCTaBMASOLWEN.

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 kl'y — 96-50 abmkB/Mm;

150-350 kl'y — 60-50 abMmKB/Mm;

350 kMu—30 MIy, — 50 abmkB/wm;

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

10-150 kly — 120—69 nbmkB/wm;

150-500 kl'y, — 79 nbmkB/wm;

500 kM'u—30 MI'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 MMy — 9 klu,

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,
obecneumBatoLlyto 3atyxaHme He meHee 40 b B gnanasoHe 4actoT 0,01 — 30 MI'u, ¢ 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 3f1IEKTPOMarHMTHOro 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 abmKkB/Mm;

300 kMu—30 MI'y, — 52—-34 nbmkB/wm;

30-2000 MI'y — 54 nbwmkB/m, 3a uckniovyeHmem gumanasoHa 156 — 165 MIu, roe oH
yCTaHaBnmBaeTcs paBHbIM 24 oEMKB/v;

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

150 kl'y — 30 My, — 80 — 50 gbmkB/Mm;

30 -100 My, — 60 — 54 pbmKB/M;

100-2000 MI'uy — 54 pbwmkB/m, 3a ucknoyeHnem guanasoHa 156 — 165 MITu, 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 Mu — 120 klu.

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 curHanusawuumm ¢ yposHem curdanos 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 9KPAHMPOBAHbI MMM 3alUMLLEHbl OT W3My4YeHUs MOMeX 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, NpoyHbIX, MO KpawHenh mepe,
TPYLAHOBOCMIAMEHSIIOLNXCA, YCTOMUYMBLIX K BO3AENCTBMIO MOPCKOM aTMocepbl U napos
Macna v Tonnuea Unn SOSMKHbI ObITb HAAEXKHO 3aLUMLLEHbI OT BO3OENCTBUS 3TUX (DaKTOPOB.
[na obopynoBaHWs, YCTAHOBMEHHOrO WNW MpefHasHayYeHHoOro AnA WUCMNofb30BaHWUS BO
B3pbIBOOMNACHbLIX NOMELLEHUSX U MPOCTPaAHCTBaX, KOHCTPYKTUBHbIE YacTU 3NeKTpPU4ecKoro
obopynoBaHus OOJTKHbI N3roToBNATLCH n3 MaTtepuarnos, obecneynBatoLLmX
3NEKTPOCTAaTUYECKYIO M ranbBaHNYECKY0 MCKPOHE30NacHOCTb.

2.3.1.2 BuHTbI, ravku, netnm n nogobHble geTanu, npegHasHadYeHHble Ans KpenneHns
3aKpbITU  3NEKTPUYECKOro 00OpPYAOBaHMsl, YCTAHOBMEHHOrO Ha OTKPbITOM nanybe u B
NOMELLEHUAX C NOBbLILLEHHON BAAXHOCTbI0, AOMKHbI N3rOTOBASATLCA U3 KOPPO3IUOHHO-CTONKNX
MaTepuanos W/unn nMeTb HageXHOe aHTUKOPPO3NOHHOE MOKPbITUE.

2.3.1.3 Bce TOKOBEAYLLME HACTN ANEKTPUYECKNX YCTPONCTB OOMKHbI N3roTOBATLCS 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  COMPOTUBIAEHNEM, BbIOEPXKMBAIOLLMX  BbICOKYHO
Temneparypy;

.2 KOpPOTKO3aMKHYTbIX OOMOTOK POTOPOB aCUMHXPOHHbLIX M CUHXPOHHbIX ABUratenemu,
KOoTopble OOMycKaeTCA U3roToBNATb U3 anioMUHUS UMW ero ChnnaBoB, CTOMKUX K MOPCKUM
YCOBUAM;

.3 YronbHbIX LWETOK, MeTannokepammyecknx KOHTaKkToB 1 Apyrmx NogobHbIX YacTten,
Korga aTto obycnoBreHo TpebyeMbiM1 CBONCTBaAMM;

4 3nemMeHTOB anekTpuyeckoro obopyaoBaHWsi,  KOTOpble  HEemnocpeacTBEHHO
NpUcoeanHeHbl K KOpnycy CyAHa, MCNONb30BaHHOMY B KayecTBe OOGpaTHOro 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 cogepxaTtb acbect M [OmkHbl obnagaTtb COOTBETCTBYHOLLEN AUINEKTPUYECKON
NPOYHOCTbIO, OblTb YCTONYMBLIMU NPOTUB NOSIBNIEHUSA TOKOB YTEYKW MO NOBEPXHOCTU, BNaro-
N MacnoCTOMKMMU N JOCTATOYHO NPOYHBIMWU UIN AOMKHbI OblITb COOTBETCTBYIOLMM 06pa3om
3aLlMLEHbI.

Temnepatypa HarpeBa TOKOBEOYLLMX YacTEN N MECT UX COEAUHEHUSA NMPU HOMUHAITbHOW
Harpyske He [OfbKHa MpeBbiwaTh AOMYCTUMOW TemnepaTypbl HarpeBa W30MSLUOHHbLIX
mMaTtepuarnos.

2.3.2.2 [Ons oxnaxgeHuss HEN30MNMPOBaHHLIX YaCcTeN ANeKTpMUYeckoro obopyaoBaHns
OONyCKaeTCHa NpMMEHeHNe HEBOCMNAMEHSOLLNXCH XKNOKOCTEN.

2.3.2.3 [Ons wunsonsumm OOMOTOK MalUMH, annapaTtoB W OpYrnx OTBETCTBEHHbIX
YCTPOWUCTB  OOMKHbl NPUMEHATLCA  U3O0MNAUUOHHBIE MaTepuansl B COOTBETCTBUM C
COrnacoBaHHbIMU CTaHZapTamu.

PekomeHgyeTca npuMeHeHne M3onsumMOHHbLIX MaTepmnanos He HuKe knacca E.

2.3.2.4 TllpoBoga, wucrnonb3yemble [Ans BHYTPEHHUX COEAUHEHWA SNeKTPUYEeCKUX
YCTPOWCTB, [OOSDKHbI  MMETb  U30MNAUMI0, W3rOTOBIIEHHYK, MO KpamHenm wmepe, U3
TPYLAHOBOCMIAaMEHSIOLLNXCA MaTepManos, a y annapaTtoB C MOBbILLEHHbIM HAarpeBoM, a Takke
yKasaHHbIX B pa3a. 15, — U3 Heroprouux matepmanos.

2.3.2.5 W3onduunoHHble Martepuarnbl, NPUMEHSIEMbIE OJI1 U3rOTOBEHUsS] Kabenen, —
cMm. 16.3.
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2.4 KOHCTPYKTUBHbIE TPEBOBAHUA U CTENEHb 3ALLUUTbI AJIEKTPUYHECKOIO
OBOPYOBAHUA

2.4.1 O6wme TpeboBaHUA.

2.4.1.1 Mactu, Tpebywowme 3ameHbl BO BpEMSI 3SKCnnyaTauumu, OOSKHbI NErko
OEMOHTMPOBATbLCA.

2.4.1.2 [lpn NpMEHEHMN BUHTOBLIX KPENIEHUIN AOMKHbI ObITb NPeayCMOTPEHbI MEpb,
UCKIToYalLWwme CaMOOTBMHYMBAHME BUHTOB M raek, a B MecTax, Tpebyrlmx 4acTtoro
OEMOHTaXa 1 OTKPbIBAHUS, — YTEPIO UX.

2.4.1.3 YnnoTHUTEnNbHbIE NPOKMAaAKN YacTen anekTpuyeckoro obopyanosaHus (osepe,
KpbILLEK, CMOTPOBbIX OTBEPCTUN, CanbHMKOB W T. TM.) [JOMKHbI obecneunBaTb
COOTBETCTBYIOLLYIO CTEMEHDb 3alUUTLI B YCIIOBUSX SKCMNSTyaTaumn.

YNNoTHEHMS JOIMKHbI ObITb MPUKPENNEHbI K KOXYXY UMW KPbILLKE.

24.1.4 Ecnm  KOXyxu, LWATKNW W  KPbIWKW  3NEeKTpuyeckoro obopyaoBaHus,
pacnosfioXXeHHOro B MecTax, 4OCTYMHbIX HECNeunanmaMpoBaHHOMY nNepcoHany, NpenaTcTBYOT
OOCTYNy K 4acTaM, Haxo4aLWwmnMcs Nog HanpsiKeHUem, TO OHM OOMMKHbI OTKPbIBATbLCS TOMbKO C
NOMOLLILI0 UHCTPYMEHTOB.

2.4.1.5 QOnektpnyeckoe obopygoBaHmne, B KOTOPOM MOXET MPOUCX0ANTbL 06pa3oBaHmne
KOHOEeHcaTa, OOIKHO cHabXaTbCa yCTponcTBaMum Anst oTBoda BoAbl. BHyTpu ob6opynoBaHus
OOMMKHbI ObITb NpPeaycMOTpeHbl KaHarbl, obecneumBaroline OTBOA KOHAEHcaTa Co BCeX
yacten obopygoBaHus. OGMOTKM U YacTu Nog HanpsXKeHMeM OO0SKHbI OblTb pacnonoXeHbl
U1 3almLLEeHbl Taknm obpasom, 4YToObl OHM HE ModBepranucb BO3OENCTBUIO KOHOEHcaTa,
KOTOpPbI MOXET CKannmeBaTbCs BHYTpM 060pyaoBaHus.

2.4.1.6 Jnektpuyeckoe obopynoBaHve c NPUHYOUTENBHON BEHTUNALUNEN,
npeaHasHadeHHoe 45151 YCTaHOBKU B HWKHUX YacTAX BRaXKHbIX NOMELLEHUN, OOMKHO UMETb
TaKkylo CUCTEMY BEHTMNAUMKM, 4TOObl MNonagaHue Bnarm W MachsHbIX MapoB BHYTPb
o6opynoBaHust BbINO0 MUHUMATbHBIM.

2.4.1.7 Ecnu B nynbTe unu wute ynpaBneHns NpMMeHEHbl N3MepUTENbHbIE NPUBopbI
C NogBOAOM K HMM Macna, napa wunv BoAbl, AOIMKHbI ObITb NPUHATBHI MEPbLI, UCKMNoYaroLwme
BO3MOXHOCTb nonagaHna 3TUX KOMMOHEHTOB Ha 4acTu, Haxodswmecs nog HanpsikeHUeM,
npu nospexgeHun npubopos nnu TpyodonpoBoLoB.

2.4.2 M30onsunOHHbIe pacCTOSAHUA.

PacctosiHna wmexgy 4acTaMn, HaxogsawuMMucs nog  HarnpsbkeHMeM C  pasHbiMU
noTeHumnanamu, UM Mexay 4actamu, HaxoOAWMMUCS NOL HaNpPsPKeHNneM, U 3a3eMISIEHHbIMU
MeTannuyeckumMm YacTaMu WNU HapyXHbIM KOXYXOM MO BO34yXy W MO MNOBEPXHOCTU
N30MALMOHHOIo MaTtepuana, OSMKHbI COOTBETCTBOBATL Pab0OUYMM HaMPSPKEHMUSIM U YCITOBUSAM
paboTbl YCTPONCTBA C Y4ETOM CBOWCTB MPUMEHEHHbIX U30SALMOHHBLIX MaTepmnanos.

243 BHYTpeHHMI MOHTaX.

2.4.3.1 Becb BHYTpPEHHW/ MOHTaX aneKkTpumyeckoro obopyaoBaHus AOMKeH ObiTb
BbINOMTHEH MHOrOMNPOBOSIOYHLIM  NPOBOAOM. MoHTaXHble npoBoda [AOOMKHbI  UMETb
MapKUPOBKY B COOTBETCTBUMN CO CXEMOW MOAKMIOYEHMS.

2.4.3.2 [Ona BHYTPEHHEro MOHTaxa pacnpegenurernbHbIX YCTPOWCTB, MyrbTOB
ynpaBneHnsa 1 Apyrnx yCcTpomnCcTB pacnpeneneHus, KOMMyTaumm 1 T. N. JOSDKHbl NPUMEHATLCA
npoBoAa Nnowaablo cevyeHns He meHee 1 MM2.

[Onsa cuctem ynpaeneHus, 3awuTbl, M3MEPEHUs MNapamMeTpoB, CUrHanmMsauum wu
BHYTPEHHEN CBA3M [ONycKaeTcAa [MpUMEHeHVe npPoBOAOB MNIOWAAbl0 CeYEeHUd He
mMeHee 0,5 mm2.

[lns SNeKTPOHHbLIX U ANEKTPUYECKNX YCTPOMCTB nNpeobpasoBaHnd 1M nepedadnm cnabbix
CUrHanoB MOTyT NPUMMEHSTLCA NPOBOAA NIoWablo cedeHns He MeHee 0,2 MV,

2.4.3.3 TokoBegylime 4Yactn OOMKHbI OblTb 3aKkpenneHbl Tak, YTOObl OHW He Hecnu
OOMOSTHUTENBbHON MEXaHWYEeCKOW Harpysku; npudem He cregyet MPUMEHSITb  BUHTHI,
BBUHYMBAEMbl€ HEMOCPEACTBEHHO B N30MSALUMOHHbBIN MaTepuarn.
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2.4.3.4 KoHUbl MHOrONPOBOSIOYHLIX KW Kabenenm u NPOBOAOB [OOMKHbI ObiTb
o6paboTaHbl B 3aBMCMMOCTM OT TUMNa NPUMEHSAEMOro 3aXKuma Unm SOMKHbl UMeTb KaberbHble
HaKOHEYHMKH.

2.4.3.5 W3sonupoBaHHble MpoBOAA [OSPKHblI YKMagblBaTbCAa W KPEMUTBCA TakuM
obpa3om, 4ToObl CNOCO6 MX KPEMfEeHUd M PacnosfioOKEHUs1 He YMeHbLUan COMNpOTUBIEHUS
M30MaUMM M OHM He noaBepranucb MNOBPEXOEHUAM BCReACTBUE IMNeKTPOoANHAMUYECKUX
yCcunuin, Bubpaunin n COTpSICEHMUIA.

2.4.3.6 [omkHbl ObiTb NPUHATBHI Mepbl, 4YTOObI TemnepaTtypbl, OOMYCTUMbIE AMS
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 HOMWHANbLHOM paboyeM pexnume n3onaunsa npoeoaa
He nogsepranacb BO3OeNCTBUIO TeMnepaTypbl neperpesa.

24.4 CreneHb 3aWwmTbl ANIEKTPUYECKOro 060pyaoBaHUSA.

2.4.4.1 B 3aBMCUMMOCTM OT MecCTa YCTaHOBKW LOIMKHO MPUMEHATHCS 3IEKTPUYECKOe
obopynoBaHMe C COOTBETCTBYHOLUMM 3aALLMTHBIM UCMOMHEHNEM WUNN AOSMKHbI NPUHMMATbLCSA
apyrme Mepbl Ans 3awmTbl 000pydoBaHWS OT BPeAHbIX BAWSHUI OKpYXXalowewn cpenbl U
3alWnTbl NepcoHana OT NOPaXeHUs ANEKTPUYECKUM TOKOM.

2.4.4.2 MwuHumanbHble CTENEHN 3alnThl ANEeKTPUYEeCKoro obopynoBaHus,
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 MOCTWK, paguopybka 1P22 1P22 1P22 1P22 1P22
CnyxebHble noMeLLeHus, 1P22 1P22 1P22 P22 P22
NMOMELLLEHNS PYNEBOI 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 obopyaoBaHus ' 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
NPOAYKTOB NPOMbICNAZ, TYHHENM
BaJIONPOBOAOB, IPY30BblE TPIOMbI
OTKpbIThlE Nanyobl IP56 IP56 IP56 1P56 1P56

1

cornacoBaHuio ¢ Pernctpom, MoxeT 6biTb gonyuwieHa 6onee Hu3Kas CTeneHb 3aluThl
COOTBETCTBYIOLMX Mep 3aluuTbl 3N1IeKTPOOGOPYA0BaHMS (YCTAHOBKA AOMOSHUTENbHBLIX 3aKPbITUA U (PUMNBTPOB MPUTOYHO
BEHTUMSALMM, 3aLUUTHBIX 9KPAHOB U T.1.).

2

Mpu ycTaHoBKe anekTpoobopyaoBaHMs B NpurieratoLLmx 30Hax, He NoABEePKEeHHbIX MPSMOMY BO3AENCTBUIO CUCTEMBI, MO
npy  YCrNOBUM TMPUHSTUS

[na anekTpuyeckoro o6opyaoBaHNs, yCTaHaBNMBAEMOrO B MOMELLEHUSIX AN 06paboTkM NpoAyKTOB NpoMbICia 1 foBa,

pekomMeHayeTCsa AOMOMHUTENbHANA 3alumTa AN BO3MOXHOCTN €ro CaHUTapHO-TUrMeHnYeckor obpaboTkn 3abopTHOWM BOSON.
MpumeyaHune. Ecnuobonoyka o6opysoBaHus He obecneunsaeT Tpebyemoii CTeneHu 3awunTbl, CneayeT NPUMEHATb UHbIe
MeToAbl NN 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 WM YCUITEHHOW
nsonaumen, AoIMKHbI UMEeTb 3a3eMNALWNN 3aXXUM, 0603HaYEHHbI CUMBOJSIOM 1

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

2.5.1 YacTtu, nognexatiime 3aseMIieHmio.

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 3NEKTPUYECKUA KOHTaKT C 4YacTblo, CHAabXEHHON 3a3eMAsioWMM 3aKUMOM (CM.
Takke 2.5.3).

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

.1 anektpudeckoro obopyaoBaHus, TMTAaeMOro TOKOM 6e30MacHOro HarnpsPKEHWs;

.2 arnekTpudeckoro obopyaoBaHus, UMEOLLEro ABOMHYIO UMM YCUITEHHYIO N30NSALMIO;

3 MeTannmMyecknx Yactell 9nekTpuyeckoro oOOopyaAoBaHUA, 3aKpensieHHbIX B
M30M9UMOHHOM MaTepuane wunn NpoOXOAsAWMX CKBO3b HEro W  M30fIMPOBaHHbIX OT
3a3EMJIEHHbIX N HAXOASILLMXCS MO HanpsXKeHNnem YacTen Takmm 06pasom, YTO B HOPMaIbHbIX
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 NIIOMUHECLIEHTHBIX Namn, abaxxypos u
oTpaxaTenen, KoXKyxoB, MPUKPENSIEHHbIX K NaTpoOHaM U CBETUNBbHMKAM, N3roTOBEHHbIM U3
M30M4UMOHHOIo Matepmarna nnu BBUHYEHHbIM B TakOW Matepuarnt;

.6 KpenexHbIX aneMeHToB kabenen;

T O5si OOUMHOYHOro noTpebutens ¢ HanpsbkeHmeM go 250 B, nonyyatrowero nuraHme
OT pasgenuTenbHoro TpaHcdopmartopa.

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

25.1.4 BtopuyHble 0OOMOTKM BCEX W3MEPUTENbHbLIX TPaHCHOPMATOPOB TOKa U
HanNpsPKeHUs OOMKHbI ObITb 3a3eMIEHbI.

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 BbI3bIBAIOLLMMN SNEKTPONUTUYECKOM KOPPO3UM B MECTE UX COEANHEHWUI C
HaOCTPOMKOM M KoprnycoM. MpoBOAMMOCTL KaXaoro npoBogHMKa OOMKHA OblTb HE MeHee
SKBMBANEHTHONM NPOBOAMMOCTU MeOHOro nposoda cedeHnem 16 mm2. Takue 3asemnsoLine
COeNHEHUA OOMKHbI YCTaHABNUBATBLCH B Pa3HbIX MecTax no nepumeTpy HaaCTponku, bbiTb
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 GonTamyM AnameTpoM He MeHee 6 MM; Ond KpenneHust NpoBOAOB MNMoLaabio
cevyeHuns go 2,5 mm? gonyckatotcs 6onTbl AnameTpom 4 MM, a Ons NPOBOAOB MOWaAblo
ceyeHus 0o 4 Mm? — 6ONThI AMamMeTpoM 5 MM. AT B6ONTLI HEe AOMKHBI UCMOMNbL30BaTLCA AN
OPYrux uenen, KpoMe KpenseHms 3a3eMnsitoLmx NpOBOAHNKOB.

BonTbl, BBUHYMBaeMble B MaTepuan 6e3 raek, OMmkHbl ObITb U3 NaTyHU MU U3 OpPYroro
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 obopyaoBaHME OOIMKHO ObiTb 3a3eMSIeHO C
MOMOLLbIO HApPYXXHbIX 3a3eMIISIOWMX MPOBOAHUKOB WM XWMbl 3a3eMfeHUs B MUTaoLLEM
kabene.

Mpn ncnonb3oBaHUM s 3a3eMEHUS OQHOM M3 XU nNuTarowero kabens oHa AoimkHa
NPUCOEANHATLCS K 3a3eMIIEHHOM YacTy 060opyaoBaHNSA BHYTPW €ro Kkopryca.

[onyckaeTcss He MpUMEHATb CneumnanbHOro 3a3eMSIEHUS C MOMOLLBK  HapPYXKHbIX
3a3eMnALWNX NPOBOAHWKOB, €CNn yCTaHOBKa obopydoBaHua obecrneymBaeT HadeXHbIn
AMEKTPUYECKNA KOHTAKT MeEXOdy Kopnycom 00OpygoBaHMS M KOPMyCOM CydHa BO BCEX
3KCNyaTauMOHHbIX YCIOBUSX.

[na 3aszemneHunsl, BbINOMHAEMOro HapyXHbIM 3a3eMIISIOWMM MPOBOAHMKOM, LOMKHbI
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 ceyeHns 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 0GopyaoBaHNs, 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

[ns 3a3emneHusi, BbINOSTHAEMOrO CreLmanbHOM XUMoWM NuTalrLLero kabens, nnowanb
CEeYEHMNS 3TOW XKNnbl AOIMKHA ObITb paBHA HOMUHANBHOW NITOLWAAN CEHEHUS XXMUMbl MNTAIOLLIENO
kabens — Ana kabenei nnowagblo ceveHusa 4o 16 MM? 1, MO KpaiHel mepe, paBHa 1/2
MMOLLIAAN CeYEHMS XWUMbl NUTaloLLLEero kabens, Ho He MeHee 16 Mm? — ans kabenew nnoLaaso
cevyeHuns Gonee 16 mm2. Mpu 3TOM CONPOTUBMEHME 3a3EMIEHUS HE [I0MKHO npesbiwath 0,4
Owm.

2.5.3.3 3asemneHue nepeaBuMHbIX, CbeMHbIX U NMEPEHOCHbIX NOTPebUTenen OOMKHO
NpoM3BOANTLCS Yepes 3a3eMrIeHHOe rHe3a0 LTENCeNbHOM PO3ETKN UNK Apyroe 3a3eMIieHHoe
KOHTaKTHOE YCTPOWMCTBO M MEOHYIO 3a3eMISIoLWy0 Xuny nutarowero rmbkoro kabens.
Mnowaab cevyeHns 3as3eMnsoLlLen Xunbl JOrmMkHa OblTb HE MEeHee HOMMHaNbHOW Nnowaan
ceyveHus Xunbl nuTaLLero rmokoro kabensa Ana kabenei cevyeHnem Ao 16 Mm? 1, Mo KpaHen
Mepe, paBHa 1/2 nnowaan cevyeHns nuTarLLero rmokoro kabens, Ho He MeHee 16 MM? — ansa
kabenew nnowanblo ceyeHns Gonee 16 Mm2.

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

2.5.3.5 3asemneHue asKkpaHupyloLWMX 0OONoYeK N MeTannnyeckon OpoHu kabenen
OOJDKHO BbINOSTHATLCH OAHUM M3 CregyoLwwmx cnocobos:

A MeOHbIM 3a3eMIALLUM NPOBOAOM MIOLLAAbI0 cevyeHns He MeHee 1,5 mm?2 — ansa
kabenew nnowanblo CeYeHUs Xurbl 40 25 MM? 1 He MeHee 4 MM? — Ang kabenen nnowaabo
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 BbIMOMHATLCA Ha 00OMX KOHUAx kKabenen, 3a WUCKNHYEHUEM
kabenen KOHEYHbIX OTBETBIIEHHbIX Lenewn, KOTopble AOMyCcKaeTcs 3a3eMnATb TOMbKO CO
CTOPOHbI MUTaHUA. OKpaHupylowme obonovkn n metannuyeckas GpoHa kabenewn moryT
3a3eMnaTbCcs ApyrumMm ogobpeHHbIM CnocoboM, eCnm 3Tn cnocobbl He NPUBOAAT K HAPYLLEHMWIO
paboTbl ycTponcTaa.
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2.5.3.6 HapyxHble 3a3eMnstoLmne NPOBOSHUKN AOSMKHbI OblTb 4OCTYMNHbI AN KOHTPONS
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
npegycMOTPEH HaAEXHbIN NEeKTPUIECKNA 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 KOHCTPYKLMM HE 0becneymBaloT MOMHME3aLLKNTY.

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, AofmkeH OblTb YCTAHOBIEH HAAEXHO 3a3EeMITEHHbIV 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, 3alMueHHas oT Koppo3uu. [Ona anioMUHUMEBLIX MadyT [LOMKEeH MNpUMEHATLCA
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 AOOSMKEH 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 U 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 CTanbHOro 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. onpegenenue «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 MexXdy OTBOAAWMM MNPOBOAOM 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 MonHnesawmTHOMY 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 aAng 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 anvHe.

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 MeTannuyeckue 4yacTtu, Haxogsawmecsi B6nM3m oTBoAsALLNX NPOBOAOB, AOSKHbI
ObITb 3a3EMJIEHbI, ECITM OHN HE PACMNOSIOXEHbI HA 3a3EMJTEHHbIX KOHCTPYKLMSAX MU HE UMEIOT
WHOMo MeTannmMyeckoro KOHTakTa ¢ Kopnycom cygHa. YCTPOMUCTBa Unv MeTannuyeckmne 4yacTu,
HaxoasLmecs Ha paccTossHUM o 200 MM OT OTBOASILLIMX MPOBOAOB, AOMKHbI OblTb 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 MEXaHNYECKNX NOBPEXOEHNN.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)
27

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 MawuHbl 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 Cry4asiX, €Crin KOHCTPYKUUSA MallnH obecnednBaeT ee HopmanbHy paboTy C
TakvM pPacrnorioXeHMeM 1 B YCITOBUSIX, YKa3aHHbIX B 2.1.2.2.

2.7.3 Onektpuyeckoe  obopygoBaHue, oxnaxgaemoe  BO3QyXOM, JOIMKHO
pacnonaratbCsi Takum obpa3om, YToObl 3a00p OxnakgaroLwero Bo3gyxa He NponsBoanics 13
NbAN UNK apyrmx MecT, B KOTOPbIX BO34yX 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 AnekTpudeckoe 060pyaoBaHME OOIMKHO KPENUTLCA TakuM 0b6pas3om, UTOObI He
yMeHbLUanacb NPOYHOCTb M HE HapyLlanachb HeNPOHMLAeMoCTb nanyot, 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 W3  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 3aKpbIBaTbCS 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 npegocteperawwias 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
HEBbLIMOMHNMO, AOIMKHbI ObiTb MPUHATHI MEPbI, UCKMoYaloLlMe 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 MOMELLEHNAX, 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 OOOpPyAOBaHWUIO, 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,
aKKyMYNATOPHbIE W MNOMELEHUs,, B KOTOPbIX HaXOAATCA UMCTEPHbl, MeXaHU3Mbl U
TpybonpoBodbl AN BOCMIIAMEHSIIOLLMXCA XUOKOCTEN C TemnepaTypon Bcnbiwkn 60 °C n
HUXe.

HdononHutenbHble TpeboBaHMA K YCTAHOBKE 3riekTpuyeckoro obopyaoBaHMs Ha
Hed)TeHanuBHbLIX cyaax npueedeHsl B 19.2; Ha cygax Angd nepeBo3kn TPaHCNOPTHLIX CPeacTB
¢ TonnueoMm B 6akax — B 19.3; Ha cyaax, nepeBo3sLUmnX onacHble rpysbl — B 19.11.

2.9.2 BapbiBO3aLLmLLeHHOE ucnonHeHne  obopydoBaHWS  OOSMKHO ObITb
noaTBepXOeHO CBMAETENbCTBOM, BblAAaHHbIM KOMMNETEHTHOW opraHudauven. Ona npocTbixX
AMNEKTPUYECKMX anmnapaTtoB U 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
ra3oBon CMecwu:

.1 ans mandpHbiXx nomewenHnn — nogrpynna |IB, TtemnepaTypHbii knacc T3 (cm.
Tarke 2.9.16);

2 nometleHusa ana 6annoHoB ¢ razom — nogrpynna |IC, TemnepaTypHbIv knacc T2;

.3 akkymynatopHble — noarpynna IIC, TemnepatypHbin knacc T1;

4 NoMeLLeHunsl, B KOTOPbIX HAXOASATCH LUCTEPHbI, MEXaHU3Mbl U TPybonpoBoAbl AN
BOCMNITaMEHSIIOLLMXCS XKUOKOCTEN ¢ Temnepatypon Benbiwkn 60 °C n Huxe — nogrpynna 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
OIS NepeBO3KM B3PbIBOOMACHbLIX rpy3oB, — TpeboBaHuaM 12.7.4 vactn VIII «Cuctembl u
TpybonpoBoabl».

294 B nomeweHuax, B KOTOPbIX Mbllb WX BOSIOKHO MOXeT obpasoBaTb
B3pbIBOONACHbLIE CMECU C BO34AYXOM, [OSMPKHO YCTaHaBNMBATbCA  ArieKTpuyeckoe
0bopyaoBaHue CO CTEMEHbLIO 3alLNTbI HE HMXKe, YeMm IP65.

Ecnn nosieneHve B3pbIBOONACHOW MbINIEBOSIOKHUCTON CMECUM MOXET BO3HUKHYTb
BPEMEHHO B pe3yfibTaTe NoBPEeXOeHUS UM HEeMNnIOTHOCTEN paboTaroLmnX TEXHOOMMYECKNX
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 MMELEeNnca 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 mMm.
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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 MOMELLEHNIA 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 3aKkpbITbIX 1 NOMy3aKpbIThIX MOMELLEHUSAX, B KOTOPbLIX 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 anekTpuyeckoro o60pyaoBaHUSA HEB3PbIBO3ALMULLEHHOIO
WCMOMHEHWS, €CNU BbIMOMHSATCA CrieyioLine ycnosus:

.1 nNpv npekpalieHun AeWCTBUS BEHTUNALMM AOrkHa cpabaTbiBaTb CUrHanusauus
(cBeToBasi n 3BYKOBas), a Takke aBTOMATMYECKN OTKIOYATLCA MUTaHMe (B 06OCHOBAHHbLIX
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
HEeCaHKLMOHMPOBAHHOIO BKMOYeHUA. OTKoveHne [[OMKHO MpoM3BOAMTLCS C  MECT,
pacnofioXeHHbIX BHE OMacHbIX 30H, MyTEeM CHATUSA cheuuanbHbiX pasbeauHuTenen, ¢
NCMonb30BaHNEM BbIKMNovaTenen ¢ 6NoKNpyoLWNUMM YCTPONCTBAMU NN UHBIX 3PEKTUBHBIX
CpencTs.

B cnyyae Heob6xoouMMOCTM YCTaHOBKM Takoro obopygoBaHus gnsi 6e3onacHocTM 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 HepxxaeetoLlen 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
npegoTBpaLLEHNS MPOHUKHOBEHNS B3PbIBOOMACHbIX ra30B U NapoB.

2.9.13 Bce skpaHbl, a Takke MeTannmMyeckne ONIEeTKM kabenewm uener nuUTaHuUs
ANEKTPUYECKMX ABUraTenem n uenen OCBELeHUsl, NPOXOAsALMX Yepe3 B3pbIBOOMNACHbIE
NOMELLEHMSA N NPOCTPAHCTBA UMM NUTAIOLLNX 3rekTpudeckoe obopynoBaHue, yCTaHOBNEHHOE
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 UCKMOYeHnem 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 BEHTUNSLUMOHHbBIX KaHanax, obcnyxmnBatoLmx
3TN MOMELLEHUs, OOMNyCKaeTCa yCTaHaBnMBaTb TOMbKO TO anekTpuyeckoe obopyaoBaHue,
KoTopoe Heobxoanmo Ansa o6CcnyXmMBaHNA AaHHOMO NOMELLEHUS.

Takoe anekTpuyeckoe obopygoBaHe AOMKHO BbiTb B3PbIBO3ALLMLLEHHOIO NCMOMHEHUS:
nckpobesonacHoe (Exi), ¢ obonoykor noa um3GbITOYHbIM  AaBneHnem (Exp), ¢
B3pblBOHENPOHMLUaemon obonoukon (Exd), ¢ NOBbILEHHON HAL4EXHOCTbIO MPOTMB B3pbiBa
(Exe), unum umeTb cneumanbHyto 3awmnTty (Exs).

2.9.16.2 MwuHumanbHble TpeboBaHWS K SNEKTPUYECKOMY OOOpYAOBaHWMIO MO YPOBHHIO
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, ykaldaHHbiX B 2.9.16.4, OOMKHbI MMETb MeTannuMyeckyto OpoH mnm
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 BbLITSXKHOW  BEHTMRASAUMW  OOMyCcKaeTcs  ycTaHaBnuBaTb  crnefyloulee
anekTpudeckoe obopyaoBaHue: B3pbiBO3AWMLLEHHOMO WCMOMHEHUA B COOTBETCTBUU
€ 2.9.16.1, B3pbiBO3aALLMLLEHHOrO McnonHeHus (Exn), obopyooBaHMe TakoW KOHCTPYKLMM,
KOTOpOE He MOXEeT co3faBaTb Oyry WM UCKPbl, @ ero NnoBepXHOCTb He HarpeBaeTcs 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 mansipHoe nomeLlleHne obecnevnmBaeT ra3oHenpoHNLaeMoCTb, He NMeeT
yAEPKMBAKOLLNX YCTPOUCTB B OTKPbITOM COCTOSIHMM 1 UMEET CaMOo3aKpbliBatoLLee YCTPOUCTBO;

.2 ManspHble nomelwleHns  obecneymBalOTCA  HE3aBUCUMMOM  €CTECTBEHHOW
BEHTUNSALUNOHHON CUCTEMOM, MMelLen 3abop BO3gyXa M3 MECT, pPacrofIOKEHHbIX 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
obecneyveHuns anekTpocTaTM4eckon nckpobesonacHoOCTM AN BCeX TUMOB CyAOB, rae MMeKTCs
B3PbIBOOMAaCHbIE MOMELLEHNS U NPOCTPAHCTBA.

2.10.2 O6opygoBaHue, ycTaHaBMBAEMOE Ha Cydax, B 3aKpbITbIX M MOMy3aKpbITbIX
NMOMELLEHMAX N MPOCTPAHCTBAX, B KOTOPbLIX MOryT 06pa3oBbIBaTbLCA B3PbIBOOMNACHbLIE 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 3a3eMieHns 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 coeguHeHwn Tpyb, yCTAHOBMNEHHbIX AN 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 TpeboBaHUsIMK 2.5 cTauMoHapHOe N NepeHoCHoe
anekTpudeckoe 0bopygoBaHmne, sKkpaHMpyoLmne 06onoYku 1 MeTannudeckasi 6poHs kabenew;

.2 Tpybbl Ons npoknagkM kabenenm wun  kabenbHble KaHanbl, 3a3eMIIEHHbIE
cornacHo 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  3arpsi3HEHMM C  BbICOKMM  YAErbHbIM  COMPOTMBMEHWEM, Hanpumep,
KOPPO3UPYIOLLIMX BELLECTB MUK Kpacku. NMpoBOOHUKM aHTUCTaTMYECKOrO 3a3eMIeHNst JOIMKHbI
OblTb XOpPOLIO BUAUMBbIMK, 4YTOObI oOMpeaenuTb HanuumMe BO3MOXHbIX MNOBPEXAEHWN.
YcTaHOBKa U 3aMeHa NoOBPEXAEHHbIX NPOBOAHUKOB AOIMKHA ObITh NErko AOCTYMHOMN.

2.10.5.2 Cnoco6 npucoeguHeHust MPOBOOHMKOB aHTUCTATMYECKOro 3a3eMiieHust K
HemMeTannuMyeckomy obopyaoBaHuo, Hanpumep, K nnactTMaccoBbiM Tpybonposogam, AOSHKEH
OblTb  onpegeneH  wmsrotoBuTenem  obopygoBaHus.  KOHCTpyKUMst  NPOBOOHUKOB
AHTUCTATMYECKOrO 3a3eMIEeHNs, ABMSIOLNXCA COCTAaBHOM YacTbio MOCTABNAEMOro Ha CygHO
obopynoBaHud, OofmkHa oTBevaTb TpeboBaHWAM COOTBETCTBYHOLWMX Yacten [Npasun wnu
onobpeHHbIX Permctpom cTaHgapToB.

2.10.5.3 KoHTponb  COMpOTMBMEHUST  a@HTUCTATMYECKOro  3a3eMSfIEHUs1  OOSKeH
Npon3BOANTBECS MEePEHOCHbIMM Mpubopamu nboro TMNa C onepaTyMBHBIM HanpsKeHnem
NOCTOSAHHOMO TOKa He 6Gonee 10 B. WM3mepeHHasd BenuuuHa COMPOTUMBAEHUS MexXay
KOHTponupyembim obopyaoBaHMeM, AeTanblo, KOHCTPYKUMEN N KOPNYCOM CyAHa He AO0IMKHa
npesbiwate 108 OM Npu nNnowagn KoHTakTa U3MEpPUTENBHOMO 3NeKTpoaa 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
HOMWHanNbHbLIM HanpsikeHneMm Bobilwe 50 B nepeMeHHoro Toka unu Beiwe 110 B nocTosiHHOro
TOKa AOoMmkeH ObiTb NPegyCMOTPEH aBTOMATUYECKUM HEMPEPLIBHLIA KOHTPOMb BENMYUHDI
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 KOHTpoOnb CONpOTUBIEHNS U30MSILMN
cnefyeT OCYLLECTBNATb TOMBLKO NoA HaNpsiKEHNEM C UCMONIb30BaHMEM NACCUBHbLIX METOA0B
KOHTpons  (Hanpumep, C  WCMNONb30BaHMEM  TpaHCHOPMATOpPOB  TOKa  HyneBoOu
nocrnenoBaTenbHOCTH).

2.11.3  YcTpoucTBa KOHTPOMSA COMNPOTUBIIEHNA U30NALMM B CETAX C HANpPSXXeHMeM 0
1000 B gomxHsbl:

ObITb OCHALLEHbI UHONKATOPOM, NMOKa3bIBAOLLMM BEMMYUHY CONPOTUBIEHUS U30MNALNN;

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

NO3BONIATL OCYLLECTBNATL MNIABHYO PEryrvMpoBKYy BENWYUHbBI YCTaBku cpabaTtbiBaHWS
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 CYLLECTBYHOLMMU YPOBHSMU EMKOCTU 3a Bpems
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 MPeaycMoTpeEHa BO3MOXHOCTb MEPMOANYECKON NMPOBEPKN NCMPABHOCTA B
YCINOBMSAX 3KCMyaTauumn nyTeM co3gaHnsi UICKyCCTBEHHOW YTEYKM Ha 3eMITI0 Yepes akTUBHOE
conpoTmenenune, pasHoe 80 % conpoTMBneHns cpabaTbiBaHMA COOTBETCTBYIOLLIEN YCTABKMN.

2.11.4  PacnonoxeHne YCTPOMUCTB KOHTPOMSA COMPOTMBIIEHUS W30MALMM  OOIKHO
oTBe4aTb TpeboBaHusaMm 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 ISHEeprMm MOLLHOCTbLI, AOoCTaTtodHoM Ans obecneyeHuss nNUTaHus 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 BMecTuMocTbto 300 n MeHee (KpOMeE MaCCaXXMPCKMX) OCHOBHbLIM
NCTOYHMKOM 3HEprum MoryTt BbiTb akKyMynsaTOpHble BaTapew.

3.1.2 YMcno 1 MOLWHOCTb reHepaTopoB C HE3aBUCUMbIM MPUBOAOM U SNEKTPUYECKMX
npeobpasoBartenen, BXOASAWMX B COCTAaB OCHOBHOIO MCTOYHMKA JNIEKTPUYECKOW 3JHEpPruu,
OOMMKHbI OblTb TakMMu, 4TOObl MpW BbIXOA4e W3 CTPOos MbOro M3 HUX OCTaBLUMECS
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 OTknYeHe paboTarowmx MalmnH 1 annapaTtos;

.3 nuTaHusa notpebutenen, HeobxoouMbIX OnA 3anycka NpPonyrbCUBHON YCTAHOBKM
(cm. 1.2.1 yactu VIl «MexaHn4eckne ycTtaHOBKU» ) Npy 00ECTOYEHHOM COCTOSIHMM cygHa. Ons
3TON Uenn MOXeT ObiTb UCMONb30BaH aBaAPUMHBIA UCTOYHUK SNEKTPUYECKOW 3HEPruun, 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 yNpaBrieHus CcyAaHa, AOMKHO ObiTb NpeaycMOTpPeHO, 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 CHabXeHWE SIEKTPUYECKON 3JHepruen
obecneumBaeTcs AByMs 1 Bonee reHepaTopamu, paboTarowmMmmn napannenbHo, JOMKHO ObiTb
nNpeaycMOTPEHO aBTOMaTU4EeCKoe OTKMYeHne notpebutenen MeHee OTBETCTBEHHOMO
Ha3HayeHus, He AonyckawLllee neperpysknm OCTaBLUMXCS FeHepaTopoB, NPWU COXpaHeHun
nuTaHna notpebutenen, obecneynsaroLLmnx BUXKEHME, YNpaBneHne n 6e3onacHoCTb CyaHa.

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

aBTOMaTMYECKUIN NYCK PE3EePBHOro reHepaTtopa 4OCTaTOUYHON MOLLHOCTM U NOAKIHYEHne
ero Ha wwuHbl MPLL B TeueHne 45 c;

aBTOMaTMYECKOE MOBTOPHOE BKMOYEHME B Heobxoaumow nocnenoBaTeribHOCTU
OTBETCTBEHHbIX YCTPOWCTB, obecneuymBalonX ABWXKEHWE, ynpaBneHne n 6e30nacHOCTb
cygHa.

3.1.4 BmMecTo ofHOro nM3 reHepaTtopoB C He3aBUCMMbIM MNPUBOOOM, YKas3aHHbIX
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 MpaKTUYeCKM MOCTOSSHHOW 4acTOTOM BpalleHusa (B
3afjlaHHOM [AuanasoHe 4YacTtoT 33Y C M3MEHSeMOW YacTOTOM OCHOBHOIMO WCTOYHUKA
3AMEKTPOIHEPIrUM) NPU pasnUYHbIX pexxumMax xogaa CyaHa;

.2 MMeeTCd BO3MOXHOCTb MpuBEeAEeHWUs1 B OENCTBME TPpebHOW yCTaHOBKM CydHaA B
crny4ae BbIxoAa 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 6e3onacHoCTb
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  3apsgkMm  akkyMynaTopHbiX  6aTtapern OT  MCTOYHUKA
3NEKTPUYECKON SHEPTUN, YCTAHOBMEHHOMO Ha CyaHe.

3.1.7 Ha cypax orpaHuyeHHoOro panoHa nnaBaHuss R3 (Kpome naccaXupckux) C
ANEeKTPUYECKON YCTAHOBKOM MaroW MOLWHOCTM B KayeCTBE OCHOBHOMO MCTOYHUKA
9NEKTPUYECKOM 3JHeprum [OOMycKaeTcs yCTaHaBnuBaTb TOSMbKO 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 ANS NpuBoAa reHepaTopoB, AOSPKHbI OTBeYaTb
TpeboBaHusm pasg. 2, 3 n 8 vactn IX «MexaHnambl» 1 OONOMAHUTENBbHLIM TpeboBaHNSAM
HacToSALLEeN rnasbl.

3.2.1.2 TeHepaTOpbl AOMKHbI pacCcYMTbIBaTbCS Ha HENpPepbIBHYIO paboTy C y4YeTom
CHWXEeHNA 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 HamnpsbkeHUs reHepaTopoB [OOIMKHO obecneumBaTbCs B
npegenax, ykasaHHbix B 10.6 1 10.7 HacTosILLen YacTK, a YacTOTbl BpalleHusl — B npedenax,
yKkasaHHbIX B 2.11.3 yactu IX «MexaHn3mbl».

3.2.2 PacnpepeneHue Harpy3ku npu napannenbHon paboTe reHepaTopoB.

3.2.2.1 T[eHepaTopbl NEPEMEHHOro TOKa, NpeaHasHayeHHble An9 napannenbHON
paboTbl, OOMKHbI CHabXaTbCA TaKOW CMCTEMOM KOMMEHCaLuMM pPeakTUBHOIMO nafeHus
HanpsbkeHns, YToObl BO BpeMsi napannenbHon paboTbl pacnpeneneHne peakTMBHOM Harpysku
MeXay reHepatopamMu He OTnvyanocb OT MPOMOPUMOHANbHOM MX MOLUHOCTU Bonee 4em
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 NUTaHUSA CyA0BOW CETU LOMMKHO
ObITb NPEAYCMOTPEHO aBTOMAaTMYECKOE BKIMOYEHNE B CyJOBYIO CETb OAHOIO UMM HECKOMBbKNX
reHepaTtopoB C He3aBUCUMbIM MNpuMBOAOM, NGO JormkHa cpabaTtbiBaTb aBapUHO-
npegynpeanTenbHas curHanuMsaumsi B MalwnHHOM otaeneHun mnu B LMY npu cHmxeHun
4YaCTOTbl CETU HMKE AOMYCTUMON.

3.2.3.2 BanoreHepatopbl, npegHasHa4YeHHble ang nUTaHns OTOENbHbIX
notpeburtenen, mMoryt paboTtatb C XapakTepPUCTUKaMMK, OTMMYAKOWMMUCHA OT YKa3aHHbIX
B3.2.1.4.

3.2.3.3 BanoreHepaTtopbl 1 NONynpoBOAHUKOBbIE MpeobpasoBaTenu (MHBEPTOPbI),
paboTalowme Ha CyOooByH ceTb, OOIMDKHblI BblaepkuBatTb 6e3 noBpeXaeHuMn KOpOTKue
3amblkaHma Ha wwuHax [PL. MNpu atom gomkeH obecnevmBaTbCs YCTAHOBUBLLMIACA TOK
KOPOTKOro 3aMblKaHUsl, 4OCTaTOUHbIN Ans cpabaTbiBaHUS 3aLLUUTHbBIX YCTPOUCTB.

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

3.2.3.5 [ns BanoreHepaTOpOB MEPEMEHHOrO0 ToKa OOIMKHbI ObITb MPEeayCMOTPEHBI
aBTOMaTMYeCKMEe YCTPONCTBA, NpeaoTBpaLLatoLLmne neperpysky no ToKy aeMeHTOB UX CUCTEM
BO3OyxaeHna npu paboTte ¢ 4actotonm BpaweHud, meHbwen 90 % OT HOMUHANBLHOW W
nNpoaomKNTeNbHOCTbI0 Bonee 5 c¢. lMpn 3TOM JonyckaeTcd COOTBETCTBYIOLLEE CHMDKEHUE
HaNpPsPKeHUSA Ha KNnemMmMax reHepaTopoB.

3.2.3.6 [Ons kaxgoro BanoreHepaTtopa Ha [PLl gomkHo ObITb npegycMOTpeHO
YCTPONCTBO ANdA CHATUSA BO3OYXXaeHMs, a Takke Nnpnbopbl B COOTBETCTBUM C 4.6.4.3.

3.2.3.7 Tpn BKIOYEHUN BanoreHepaTtopa Ha CyOOBYH CeTb Ha XOOOBOM 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, BbIXOOALWMMM 3a Npeaenbl, 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 reHepaTtopbl C
He3aBMCUMbIM MPUBOLOM B KayeCTBE CUHXPOHHbLIX KOMMeHcaTopoB. [lpu aToM Mexay
reHepatopamm W WX NPUBOAHBIMM  ABUraTensaMuM  LOMMKHbl  OblTb  YCTAHOBMEHbI
aBTOMaTMyeckue pasodmTenbHble MydThl.

3.2.4 YTunusaumoHHble TypbGoreHepaTopbl.

3.2.4.1 YTunusauuoHHble TypOoreHepaTtopbl, NpeAHa3HA4YeHHble AN  MUTaHus
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 NapannenbHyto paboTy ¢ 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 W Apyrne OTBETCTBEHHble YCTPOMCTBA NUTAKTCH
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 3NEKTPUYECKON 3HEPrUM Npu BCEX YCNOBUSAX 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

AnNuTenbHon napannensHon paboTbl Ha oblime LWKWHbI, JoMKHA OblTb MpMMeEHeHa 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 Ans  napannenbHonM paboTbl, [AOMKHbI WUMEeTb  ypaBHUTESNbHbIE
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 [ONyWeEeHO 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
YCTaHOBKMW, CMCTEMa COeaANHEHUS AOMMKHA MMeTb BNOKMPOBKY, NCKMOYaoLLY0 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, MO MEHbLUEN Mepe, Ha OBe 4acTW, KOTOpble B HOpMaribHOM
COCTOSIHUM [OIMKHbl ObITb COEAMHEHbl aBTOMAaTUYECKMMM BbIKMOYATENAMU WU MHBIMK
on006peHHbIMM cpeacTBaMn (Hanpumep, aBTOMAaTMYECKMA BbiktovaTens 6e3 mexaHusama
pacuenneHns wnn pasbeauvHuTens). Mcnonb3oBaHne OGONTOBbIX COEAMHEHUA 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, OBYXNPOBOAHAA C HYFIEBOW TOYKOM, 3a3EMSIEHHON B COOTBETCTBUMN C
4.1.1.1.2;

.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, 4YTo noboin BO3MOXHLIN TOK HE OyoeT npoxoanTb
HEeNnoCpeACTBEHHO Yepes Noboe 13 B3pbIBOOMACHbLIX NOMELLEHWIA;

.3 MOCTOSAHHOrO TOKa:

3.1 [OByxnpoBoOAHas M30NMpOBaHHas;

.3.2 ogHoMpoBOAHAss C WCNONb30OBaHWEM Kopryca cCygHa B KadecTtBe obpaTHOro
npoBsoda (Ha cygax BanoBon BmecTumocTbio 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 ncnonb3oBaHMK 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
nuTaHue, B OOCTYMHOM And ocMoTpa Mecte. [pu 3aToM [OMmKHbl BbITb NPeaycMOTPEHbI
YCTPONCTBA 4115 OTKMOYEHUS OT Kopryca CyfHa 3a3eMsoWwmX WWH ANs IPOBEPKN COCTOSIHUSA
n3onaumn.

Ha cypax Banosow BmectumocTbio 1600 1 6onee gonyckaeTcsi NpUMEHEHNE MECTHbIX
3a3eMJIEHHbIX CUCTEM NUTaHWA cregylwmx notpebutenen (npu ycnosuu, 4To nobown
BO3MOXHbIN TOK He BydeT NpoxoauTb HEMOCPEACTBEHHO Yepe3 nboe 13 B3pbIBOONACHbLIX
NMOMELLEHMIN N NPOCTPaHCTB):

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

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

.3 CUCTeMbl KOHTPONS N N3MepeHus conpoTuBneHns nsonauum (cm. 4.6.4.7).
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4.2 AONYCTUMBIE HAMNPAXEHUA

4.2.1 [lonycTnMmble HaNpPsHKEHUSA Ha 3aKUMax arperatoB MCTOYHUKA SNEKTPUYECKON
3Heprun ¢ yactotorn 50 n 60 U, B 3aBMCUMOCTU OT MPUHATON CUCTEMbI pacrnpedeneHus
3ANeKTpuyecKomn aHeprum, npmeegeHsl B 4.1. [lononHuTensHble TpeboBaHMsA AN YCTPOWUCTB 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 cunoBbiX CUCTEM;

250 B — ansa cuctem oceelleHusi, oborpesa u LUTENCENbHbLIX 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 po3eTkn Ans 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, MPeAHa3HavYeHHble AN NUTaHNns
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 Ge30nacHOro, YCTaHOBMIEHHbIX B MOMELLEHUSAX C
MOBBILEHHOW BMAXHOCTbIO UM 0CODO CbIpbIX, AOIMKHbI OblTb MOMELLEHbl HaanucK, ykasbiBalolwime Ha
npuMeHeHne notpebutenen ¢ ABOWHOW MMM YCUNEHHOW M30MnsauMen unm xe notpebutenen, anekTpuyecku
OTAENEHHbIX OT HanpsXeHus Bblle 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 KOMMPECCOPOB M HACOCOB CNPUHKNEPHON CUCTEMBI,
obopynoBaHue, obecneumBatowlee paboTy NeHOreHepaTopoB CUCTEMbl TYLUEHWS MEHON
BbICOKOW KpaTHOCTY;

.6 rmMpokomnac;

.7 LUMT XONoAUNbHOM YCTAaHOBKM rPy30BbIX TPHOMOB;

.8  anekTpuyeckue npuBOAbI arperatoB BO30YXOEHWS AnekTpuyeckon rpebHon
YCTaHOBKY;

.9  CeKUMOHHbIE LLMUTbI OCHOBHOIO OCBELLEHUS;

.10  wwT pagmoobopynoBaHus;

.11 wmT HaBUraumMoHHOro obopyaoBaHUS;

12 WKMT cUrHanbHO-OTNNYUTENBHBLIX POHapen;

.13 CeKUMoHHble WKUTbI W pacnpefenuTenbHble YCTPOWCTBA NUTAHUA  AOpPYrnx
notpebuTtenen OTBETCTBEHHOINO Has3Ha4eHusi, 06beAMHEHHbIX MO NPUHLMNY OLHOPOOHOCTU
BbINOSTHAEMbIX (PYHKLMIA;

.14 pacnpegenutenbHble yCTpoWcTBa OObLEOWHEHHOro nynbTa YynpaeBneHus (CMm.
Takke 4.5);

.15  WWT cTaHuMM aBTOMaTMYeCKOM CUrHanuaaunm obHapyxeHus noxapa;

.16 anekTpuyeckue npuBOObl MeEXaHW3MOB, obecneuyvBaloWwmx paboTy rnaBHbIX
MEXaHN3MOB;

17 WKMTbl 9NEKTPUYECKMX MPUBOAOB PY30BbIX, LUBAPTOBHbLIX, LUMOMOYHBIX U APYrUX
YCTPOWCTB, BEHTUNALUN N HarpeBaTenbHbIX NPMOOPOB.;

.18 ycTponcTBa ynpaBneHns BUHTOM perynupyemoro Liara;

.19 3apsgHble YCTPOWCTBa CTapTepHbIX akkymynatopHbix ©Gatapen u  Gatapewn,
NUTaKLLNX OTBETCTBEHHbIE YCTPOMCTBA;

.20 WMTbI NUTaHUA SNEKTPUYECKUX NPUBOAOB 3aKPbITUA BOLOHENPOHULAEMbIX ABEpen
N YCTPOWCTB, yOEPXMBaKOLWMUX NPOTUBOMNOXAPHbIE ABEPUM B OTKPLITOM COCTOSHWUW, a Takke
LWNTBI CUrHaNM3aLumMm O MoroXeHUN N 3aKpbiTUKM BOOOHENPOHULAEMBIX N MPOTUBOMNOXaPHbIX
aBepern;

21 WMT XONOOUINbHOM YCTAHOBKM CUCTEMbI  YINEKUCIIOTHOMO TYLUEHUS  HMU3KOro
OaBneHus;

.22  LWNTbl OCBELUEHWNS aHrapoB U CBETOTEXHWYECKOro 06opyaoBaHWs MOCAA0YHbIX
naowanokK Ans BepToneTos.

[onyckaeTtca nutaHne notpebutenen, nepedncrneHHolx B 4.3.1.4, 4.3.1.10 — 4.3.1.12,
4.3.1.15, 4.3.1.16, 4.3.1.18 — 4.3.1.20 oT pacnpefenutenbHbiX YCTPOWCTB, YyKasaHHbIX
B 4.3.1.13 nnun 4.3.1.14, no otaenbHbIM ouaepam, UMeLMM KOMMYTaLMOHHbIE U 3alLNTHbIE
YyCTPOMNCTBA.

4.3.2 Ecnn mexaHu3mbl OOHOrO HasHa4YeHUs C JNEKTPUYECKMMU MpPUBOLAMMU,
yka3aHHbIMK B 4.3.1, yCTaHOBIEHbI B ABOMHOM Mnx 60onblUeM KONMYECTBE, 3a UCKNIOYEHEM
npegycMoTpeHHbix B 4.3.1.1, 4.3.1.5 u 4.3.1.8, TO, N0 KpamHen mepe, OAMH M3 3ITUX
ANEKTPUYECKNX NPUBOAOB SOSMKEH NofyvaTb NUTaHWe No oTAenbHoMy cdmaepy OT rmaBHOro
pacrnpegenutensHoro wmta. Ha anektpuyeckne npuBoAbl OCTarnbHbIX TakMX MeXaHU3MOB
Jonyckaetcd nogasaTb NUTaHWME  OT  CEKUMOHHbIX  LWUTOB UMM cneuumanbHbIX
pacnpegenuTenibHblX  YCTPOWUCTB, MpedHasHaYeHHbIX ANns  NUTaHud  OTBETCTBEHHbIX
notpebutenen.




Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)

44

Ecnu cbopHble WnHBI Ha rMaBHOM pacnpefenuTenbHOM LWNUTe pasfeneHbl Ha Cekuuu,
UMeloLLMe MeXCEKUNOHHbIE pasbednHUTENbHbIE YCTPOMCTBA, TO AreKTpuyeckme npuBoabl,
CEKUMOHHbIE WKUTbI, creunanbHble pacnpegenntenbHble YCTPOMCTBA UMW MyINbThl,
YCTaHOBJIEHHbIE B ABOVHOM My 60MblUeM KONMMYECTBE UMW NUTaemble No AByM dugepam,
AOJIMKHbI ObITb NOAKMIOYEHbI K Pa3HbIM CEKLMAM rMaBHOro pacnpeaenmuTenbHOro wuta.

4.3.3 Ha rpysoBbIX cygax orpaHMyeHHbIX pavoHoB nnaeaHus 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
nogknoyeHne duagepa nUTaHUS HGKOPHOrO YCTPOMCTBA K pacnpedenuTesibHoMy LUTY
rpy3oBbIX nebefok vnu Apyromy pacnpegenutenbHoMy LMTY Npu yCrioBUW WX MUTaAHUA
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.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)
45

4.4 MWTAHUE INEKTPUYECKUX (ANIEKTPOHHbIX) CUICTEM ABTOMATU3ALIUA

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

aBapuMHOrO au3enb-reHepaTopa, AOMMKHO OCYLLECTBMATLCA OT CTapTepHOW unu apyrown
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,
HaBUraLMoOHHOTO W paaMoobopyaoBaHMS, 3MEKTPUYECKUX YCTPOWUCTB aBToMaTtusauun u
OUCTaHUMOHHOrO ynpasneHns rmnaBHbIMW W BCMOMOraTernbHbIMM MexaHu3MaMn nuTaHue
Takoro obopyaoBaHUsA OOSMKHO NMPOM3BOAUTBLCS NO OTAeNbHbIM uaepam, kak TpebyeTtcs B
HacTosLen rnaee u apyrnx Yactax MNpaswun.

HdonyckaeTcs ocywecTBnATb nNutaHme obopyaoBaHus, nepedncrnieHHoro B 4.3.1, oT
pacnpegennTenbHbIX YCTPOUCTB 06beANHEHHOrO NyrnbTa yrnpaBneHns CyaHOM Mpu yCrioBun
BbINoNHeHnst TpeboBaHun 4.5.2 — 4.5.6 (cm. Takke 9.4.3).

45.2 PacnpegenutensHble ycTpoicTBa 06beAMHEHHOrO NynbTa AOMKHbI Nony4aTb
nuTaHnWe OT T[NaBHOrO pacrnpefenuTernbHOro LWMTa HEemnocpeAcTBEHHO WM yepes
TpaHcdopmaTopbl N0 ABYM He3aBUCUMMbIM dougepam, NoAKMOYEeHHbIM K pasHbiM CEKLMAM
COOPHbIX LUWH FNaBHOr0 pacnpeaenuTensHOro WwuTa (ecnv NpUMEHsieTCa CeKUMOHNPOBaHne
LUWH).

Mpyn Hanuuuu Ha cygHe aBapuMHOrO reHepaTopa nUTaHWe pacnpegenuTernbHOro
ycTponcTBa OObeAMHEHHOro nynbTa LOSMKHO OCYLECTBASATbCSA NO O4HOMY dwuaepy OT
rMaBHOrO pacrnpegenuTernibHoOro wuta UM No  ogHoMy dwuaepy OT  aBapurHOro
pacnpegenuTtensHoro wmra.

45.3 PacnpegenutensHble ycTpoWcTBa OObEAMHEHHOrO nynbTa ynpaBneHus
OOMMKHbI norlyyaTb He3aBUCMMOE NUuTaHue No oTAenbHOMYy uaepy Takke OT Apyroro
NCTOYHMKA UM UCTOYHUKOB, €Cnn 3TO HeobxoaMMo, ncxoasa n3 TpebosaHMn kK 060pyAOBaHUIO,
nonyyatroLwemMy nuTaHne ot 3TUX pacnpenenurenbHbIX YCTPONCTB.

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

Ecnu npumeHsieTcs aBTOMatnyeckmi nepeknoyaTtenbs, JOMMKHO BbiTb 0becneyeHo Takke
py4yHoe nepekntoyeHve duaepos. Mpu aTom gomkHa GbiTb NpegycMoTpeHa Heobxoaumas
GnokupoBka.

4.5.5 Kaxabih notpebutens n3 ocobo nepeyvncrieHHbix B 4.3.1, nonydarowimin
nuTaHne oT pacnpeaennuTerbHbIX YCTPONCTB 06beQMHEHHOro nyrnbTa ynpasrieHus, JOIMKeH
nuTaTbCHa N0 OTAEeNbHOMY duaepy (cm. Tarke 9.4.3).

4.5.6 B 06beanHeHHOM NynbTe ynpaBnieHnsa OIMKHO OblTb YCTAaHOBMEHO YCTPONCTBO
CBETOBOW CUrHanmsaumm o Hanuunm HanpsKeHUs NUTaHus.
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4.6 PACNPEQENUTENbHbIE YCTPOUCTBA

4.6.1 KoHcTpyKuusa pacnpeaenutenbHbIX WUTOB.

4.6.1.1 Kapkacbl, NUUeBble NaHenM N KOXYXU rMaBHbIX, aBapuUrHbIX, CEKLUNOHHbIX Y
rpynnoBbIX pacrnpedennTenbHbIX LWWTOB OOMMKHbI WU3roTaBnmMBaTbCA M3 MeTanna unuv us
OpYyroro NPOYHOro Heroptoyero matepuana.

Ecnn oblias MOLHOCTb NpeaHas3HayYeHHbIX Ans napannensHon paboTbl reHepaTopoB
npesbiwaeT 100 kBT, reHepaToOpHbIE CEKUMM IMaBHOIO pacnpenennTenbHoro WwuTa gOSMKHbI
OblTb OTAENEeHbl Apyr OT Apyra v OT MPMMbIKAIOLWNX CEKLMIA NeperopogkamMmm U3 HEroprtoyero
MaTtepuana, npeaoTBpallalLLMMU pacnpoCTpaHEHNE UCKP U NMiaMeHN.

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

4.6.1.3 PacnpegenuTernbHble WUTbI AOMKHbI ObITb, MO KpanHen mepe, 3alluLLeHbl OT
Kanexa. OTon 3aWwmThbl He TpebyeTcs, ecnu WKTbl NpegHa3HayYeHbl 4s YCTaHOBKM B MecTax,
roe OTCYTCTBYIOT YCNOBUSA OnA NonagaHusa B pacnpefenuTenbHble WUTbl BepTUKasibHO
nagatowmx kanesnb (cM. Takke 4.6.6.2).

4.6.1.4 PacnpegenurenbHble WWUTbl, NpegHasHa4yeHHble Of9 YCTaHOBKM B MecTax,
OOCTYMHbIX MOCTOPOHHUM NMUaM, OOJKHbI ObiTb CHabGXeHbl ABepuamu, OTKpbiBaAKOLWMUMUCS
cneumanbHbIM Kto4YoM, OOUHAKOBbBIM AS151 BCEX pacnpenenitenbHbIX LMTOB Ha CyaHe.

4.6.1.5 KoHCTpyKUMNS ABEpEL pacnpeaenuTenbHbIX WMTOB JOIMKHA ObiTb Takom, YTOObI
nocne nx oTKpbiBaHUS Bbin obGecneyeH JOCTYMN KO BCEM YacTsM, Tpebyrowmm yxoda, a 4yacTu,
pacrnonoXeHHble Ha ABepUax U HaxodsLwWmecs nog HanpsKeHnem, OOIPKHbI ObiTb 3alLMLLEHbI
OT CNy4YanHoOro NPUKOCHOBEHMUSI.

OTkpblBalOWMECS MNAHENU W AOBepUbl, HA KOTOPbLIX PacCMONOXeHbl 3rekTpuyeckas
annapaTtypa ynpaBsfeHuUsi 1 U3MepUTENbHbIE NPUGOPLI, OMMKHBI ObITb HAOEXHO 3a3eMI1eHbI
He MeHee YeM OfHOW MMOKOoM NepeMbIYKOMN.

4,6.1.6 [naBHble, aBapuiHble U CEKUMOHHbLIE pacnpedenuTeribHble LWNTbI, a Takke
NynbTbl YNpaBfieHUs OOJHKHbI CHabGXaTbCA MOPYYHSIMU, PACMONIOKEHHBIMA Ha UX JIULEBON
cTopoHe. PacnpegenutenbHble WUTbl C JOCTYNOM C 3aHEN CTOPOHbI AOMKHbI cHabXaTbecs
rOPU3OHTasbHBIMU NOPYYHAMK, PACMONOXEHHBIMA 3a LLNTOM.

B kauecTBe mMaTepuana ong nopyvHen gonyckaeTcs M3oNAUUOHHbIN MaTepuan, AepeBo
UNun 3a3eMrneHHble MeTannuyeckme Tpybbl C COOTBETCTBYHOLLMM N30MSLMOHHBIM MOKPbITUEM.

4.6.1.7 TeHepaToOpHble MaHENM [NaBHbLIX pacnpegenuTenbHbiX LWWUTOB OOMMKHbI
OoCBeLlaTbCA CBETUMbHUKaMMK, MONnyyawlwuMm nuTaHne cO CTOPOHLI reHepaTopa nepen
rMaBHbIM BbIKNIOYATENEM UM HE MEHee YeM OT OBYX pasHbiX CUCTEM COOPHbIX LUMH Npw
HanMuun Takmx cuctem B cooTBeTcTBUM C 3.5.6. MNpn OTCYTCTBMM YKa3aHHbIX CUCTEM MOXET
ObITb JONYLLEHO NUTaHNEe CBETUITbHUKOB OT aBapUMHOMO pacnpeaenntensHOro Lwmra.

4.6.1.8 OcBelleHNe NULEBON CTOPOHbI MaHesnen pacnpeaenuTenbHbIX LWWUTOB He
OOMMKHO MellaTb HabnaeHNIO U Bbi3blBaTb CMENALLLEro AEeNCTBUS.

4.6.1.9 KoOHCTpyKUUA pacnpefenurenbHbiX LWWTOB U MNyNbTOB MNPUCIAOHHOIO Tuna
AorKHa obecneunBaTb AOCTYN K YacTaM, Tpebyowmm obcnyxmBaHus.

[Bepun pacnpegenurenbHbIX WWMTOB AOMKHbI OblTb 060pyaoOBaHbl YyCTpOMWCTBaMM ANS
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 UMEET KOMMYTALMOHHYIO U 3alLMTHYHO 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 HensonupoBaHHblIe NpoBoAa.

4.6.2.1 TlpepenbHas TemnepaTtypa HarpeBa LWWH N HEU30SIMPOBAHHLIX MPOBOOOB
pacnpegenuTenbHbIX LWWUTOB NPU HOMWHANBHOW Harpy3ke U npu KOPOTKOM 3aMblKaHUU UK
JONYyCTUMOW Ans MeAHbIX LMH OOHOCEKYHOHOW Harpyske KOpPOTKOro 3aMblKaHWUs LOKHa
onpenensTbCcs Mo HauMoHarbHbIM cTaH4apTam.

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

4.6.2.3 Ecnu wuvHa conpukacaeTcss C U30NUPOBAHHBIMW YacTaAMW UMW HaxoaMTCs
BONN3N HMX, ee TEnnoBoe BNUsHUE B paboyem pexunme 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 9NeKTPOOUHAMUYECKON N TEePMUYECKON CTOMKOCTLIO MPU KOPOTKUX 3aMbIKaHUSAX,
BO3HUKAIOLLMX B COOTBETCTBYIOLLMX MecTax Lienu.

AnekTpogMHaMmnyeckme ycunusi, BO3HMKaKLWmMe B LWMHAX U HENM3ONMPOBAaHHbIX NPOBOAAX
NPy KOPOTKMX 3aMbIKaHUSAX, OOSKHbI ONpeaensaTbCs No HauMoHarbHbLIM cTaHd4apTaMm.

4.6.2.5 Waonatopbl M gpyrve 4actu, npegHasHadeHHble Ons KPenreHns LWuH w
HEeN30SIMPOBaHHbIX MPOBOAOB, OOMMKHbI BblAEpXUBaATb YCUNUS, BO3HMKaKOLWME BO BpeMs
KOPOTKMX 3aMbIKaHUIA.

4.6.2.6 Yactota cobCTBEHHbIX KonebaHur MedHbIX MOMOCOBLIX LUMH He [OOoMmKHa
HaxoanTbesa B gmnanasoHax 40 — 60 n 90 — 110 Ny anst HommHanbHOM YyactoTbl 50 'y; 50 — 70
n 110 — 130 Ny Ans HoMmMHanNbHOM YacToThkl 60 ML,

4.6.2.7 MapKkmpoBKa WKNH N HEU3ONUPOBAHHbLIX MPOBOAOB, OTHOCALLMXCS K pPasHbIM
nontocam nNnbo K pasHbiM pasam, OOSMKHA BbINOMHATLCA OTNMYUTENbHBIMU LBETaMN B
cooTBeTCcTBMM cO cTaHaapToMm M3K 60445:2017 nnn HauMoHanbHbLIMW CTaHAapTaMu.

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 KOMMYTaUMOHHbIX
ANEeKTPUYeCKUx annaparos.

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

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

PacuyeT TOKOB KOPOTKOrO 3aMblKaHWSA crieayeT BbINOMHATE ANA BCEX 3NEeKTPUYECKUX
uenen, B KOTOPbIX YCTAHOBIIEHO 3nekTpoobopyaoBaHue, BbibupaemMoe u npoeepseMoe ¢
y4eTOM BeIIMYUHbI [OMYCTUMOro TOKa KOPOTKOrO 3aMblKaHWsA W rory4arollee nutaHue
HenocpeACTBEHHO OT LUWH rNaBHOro pacnpefenurensHoro wuTa, B TOM YuCre U Ha LWnMHaxX
pacnpeaenuTenbHbIX LUTOB A5 UX MPOBEPKN Ha NEKTPOSUHAMUYECKYHO CTOMKOCTb U HarpeB
B TEYEHME BPEMEHM MPOTEKAHNSA TOKA KOPOTKOrO 3aMblKaHUS.

Kak MMHMMYyM Takme pacdeTbl JOMMKHbI ObiTb BbIMOMHEHbI AN CreayowmnX TOYeK:

CO CTOPOHbI reHepaTopa Ha BbIBOJax aBTOMaTUYECKOro BhIKovaTens;

Ha cOOpPHbIX LLUMHAX MaBHOro pacnpenenmTenbHOro WnuTa;

Ha LWMHax aBapuMHOro pacnpenenurenbHoro WuTa;

1 OnekTtpoasuraTenu, nonyvatowe nutaHve OT MOoMnynpOBOAHMKOBLIX MpeobpasoBaTerneil, He co3haloT Toka
NOAMUTKN.
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Ha Knemmax notpeburtenen aMNekTPoOIHEeprnn U LUIMHAX LWMTOB, MOMy4valoWwmnx nutaHve
HenocpeACTBEHHO OT rMaBHOro pacnpeaenuTenbHOro Wwmra.

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

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

PesynbTaTbl pacveTta TOKOB KOPOTKOro 3amblKaHWUs [OOSKHbl cofepXaTb nepedeHb
npeayCcMOTPEHHbIX KOMMYTALMOHHBIX 3NIEKTPUYECKMX annapaToB U UX NapameTpbl, a Takke
oXnaaemble B MeCTe UX yCTaHOBKN MakCUManbsHO 1 MMHUMAarbHO BO3MOXHbIE TOKN KOPOTKOro
3aMblKkaHus.

4.6.3.3 TpeboBaHnss K pacyeTy TOKOB KOPOTKOrO 3aMblkaHMA B CUCTEMAx 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 BbINOSIHEHO ANS FEeHepaTopoB, €CNN UMEeEeTCsH
LeHTpanbHbIN NyNbT ynpaBneHnsi, 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 pacnpenenuTenbHbIX WuTax no OgHOMY aMnepMeTpy U BOSIbTMETPY.

4.6.4.3 [nsa kaxgoro reHepaTopa NepeMeHHOro Toka AOMKHbI ObiTb YCTaHOBMNEHbI HA
rmaBHOM pacrnpegenuTenbHOM LWuTe U Ang aBapuMHOro reHepartopa — Ha aBapuUNHOM
pacnpeaenuTenbHOM LWNTE cneayolme nsmepuTenbHble Npubopbi:

.1 amnepmeTp C nepeknoyaTenem Ans uaMepeHusi Toka B Kaxgon gase;

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

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

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

.5 apyrue Heobxogumble NpubopbI.

46.44 [Ona cygoB C YCTAHOBKOW MarnoW  MOLUHOCTM, Ha KOTOPbIX He
npegycMatpuBaeTcs napannensHaa paboTta reHepaTopoB, LONYyCKaeTCa yCTaHaBnMBaTb Ha
rMaBHOM W aBapuUNHOM pacnpefenuTenbHbiX WUTax OAUH KOMMMEKT WU3MEepPUTENbHbIX
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 MOTpeduUTENENn ¢ HOMMUHANbHBIM TOKOM OT 20 A n
Oonee [JOMKHbI  yCTaHaBNMBATbCS aMnepmeTpbl. JTW  aMmnepMmeTpbl  JonycKaeTcs
yCTaHaBfnMBaTb Ha rMaBHOM pacnpenennTenbHOM LWNTE UK Y NOCTOB YNpaBreHus.

[onyckaeTcs ycTaHOBKa amMnepMeTpoB C nepeknyarensMmym, Ho He Bbonee 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 pacrnpedennTenbHbIX LWUTaxX ONs KaXOou ceTu
N30NMPOBaHHbBIX CUCTEM LAOSMKHO ObiTb YCTAHOBMEHO NEPEKITYaeMOe NN ANs KaxXaon ceTn
OTAEeNbHOE YCTPOWUCTBO A5 U3MEPEHUS U UHOMKALMM CONPOTUBIIEHNSA N30MNALMN.

Tok yTeukun Ha koprnyc, 06yCnoBneHHbIN paboTon M3MEpPUTENBHOIO YCTPONCTBA, B NMObIX
cny4yasix He JorkeH npeBbiwaTh 30 MA.

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

Ha cynax 6e3 nocTosiHHOM BaxTbl B MaLWMHHOM MOMELLEHUN Takasi cCurHanusauus OrmKkHa
yCTaHaBMMBATLCA TaKKe B LLEHTParbHOM MOCTY yNpaBrieHNs Cy4HOM.

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

CnepyeT npuMeHATb u3MepuTenbHble Npubopbl C npegenamun Lwkan, He MeHee
crneayoLmnx:

.1 BonbTMeTpbl — 120 % HOMUHANbBLHOrO HaNPSHKEHUS;

.2 aMnepMeTpbl Ossi FeHepPaTopoB, He paboTaroLwmx NapannensHo, 1 notpedutenen — 130 %
HOMWHArNbHOroO TOKa;

.3 amnepmeTpbl ANs reHepaTopoB, paboTaloLlmx napannenbHo, — Npeaen WKanbl ToKa
Harpy3kn 130 % HOMMHaNbLHOro Toka u npeaen wkansl obpatHoro Toka 15 % HOMWHaNBbHOro
TOKa (nocnegHee TONbKO AN reHepaToOpoB NOCTOSTHHOTO TOKA);

4 BaTtTMeTpbl Ans reHepaTopoB, He paboTatowmux napannensHo, — 130 %
HOMWHaNbHON MOLLHOCTW;
.5 BatTMeTpbl ANd reHepatopos, paboTalwowmMx napannensHo, — npegen LKanbl

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

.6 yvactotomepbl — +10 % HOMMHANbLHOW YaCTOTHI.

4.6.4.9 HomuHanbHbIE HAMPSKEHWUST, TOKM 1N MOLLIHOCTU Lienen rpebHON 3r1eKTpUYeCKom
YCTaHOBKM M reHepaTopoB AOSMKHbI OblTb OTMEYEHbI Ha LiKanax naMepuTerbHbix Nnpubopos
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 BbIKMAOYaTENEeM 3alMTHas U KOHTPOSbHas annapatypa He
HaxoAUNUCb NoA, HanNpPs>XKeHNeM.

4.6.4.11 Ecnu B Uengx pacnpegenurenbHbIX LWTOB YyCTaHaBMMBAKOTCS BbIKMOYaTENU C
npegoxpaHuTenamun, npegoXpaHUTenn AOMKHbl ObiTb PaCnofiOXeHbl Mexay LWUHaAMU U
BbIKMOYaTENAMUN.

4.6.4.12 TlpegoxpaHutenn B pacnpeenuTesnbHbiX LWKUTaX, YCTAHOBMIEHHbIX Ha
dyHOAaMeHTe Ha ypoOBHE HacTuNa, AOMMKHbI OblTb pacnonoXeHbl Ha YPOBHE He Hke 150 mm
1 He Bbiwe 1800 Mm OT HacTuna.

Haxogsuwunecs nog HanpskeHMeM OTKPbITbie YacTu pacnpenenurernbHbIX LWUTOB JOITKHbI
ObITb pacnonoXeHbl Ha BbiICOTe He MeHee 150 MM Hag 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 obcnyxmearoLiero nepcoHana.

4.6.4.14 TlpepoxpaHutenu, sawmuiatolime nomnocbl nnu asbl 0OHOW Lenu, SOSMKHbI
OblTb YyCTaHOBMEHbI PAOOM TFOPU3OHTANbHO WU BEPTUKANBbHO C YYETOM KOHCTPYKLMMK
npegoxpaHutend. BsaumHoe pacnonoxeHve npegoxpaHuTenen B Uenn nepeMeHHOro Toka
COOTBETCTBEHHO NocnenoBaTenbHOCTN a3 AOMKHO ObITh CrieBa HanpaBso UM 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 HAaMPSXKEHUS, YyCTaHOBITEHHbIX HA FMaBHOM UMK
aBapuUNHOM pacnpenenqTenbHOM LWKTe, OOMKHbI pacnonaratbCsl BONU3N namepuTenbHbIX
NpnbopoB, OTHOCSALLUMXCA K COOTBETCTBYIOLLIMM reHepaTopam.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)

51

4.6.4.16 AmMnepmeTpbl reHepaTOpPOB MNOCTOSIHHOIO TOKA CO CMELLAHHbIM BO30YXXOEHNEM,
npeAHasHa4YeHHbIX ANa napannensHon paboTbl, 4OMMKHbI OblTb YCTAHOBMEHLI B LLleny Nosntoca,
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 KOMMYTALMWOHHbIX SMEKTPUYECcKMX annapaTtos, NaHenwu,
OTXOASLUME ANEKTPUYECKME LIENN HA pacnpeaenuTenbHbIX WUTax, 3MepuTenbHble Npndopsbl
OOIDKHbl  MMeTb  Hagnucu. KoMMyTauMOHHbIE MONOXEHWUS annapaToB OOSMKHbl  ObiTb
o603HayeHbl. [OomkHbl ObiTb Takke YyKasaHbl HOMWHArNbHblE TOKA YCTAHOBMEHHbIX
npegoxpaHuTenem U BblKNYaTenen, YCcTaBkM aBTOMATUYECKMX BbIKNYaTtenen 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 BTOPMWYHBIX pacnpegenutesibHbiX KOpobKax OCBELLEHWUS, MMELLNX
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 cBeToBOM CUrHanu3aumm AOSHKHbI MPUMEHATLCA LBETa, YKasaHHble B
Tabn. 4.6.5.1.

4.6.5.2 [Jonyckaetca npumeHeHne OyKBEHHbIX CMMBOSIOB B KayeCTBe CBETOBOW

CUrHanu3auum npu ycrioBumn, YTo ByKBEHHbIE CUMBOJSbI YETKO MOEHTUMPULMPYIOT COCTOSHNE
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 BKITHYUNCE B paboTy 13 pe3epBHOIO COCTOSIHUSA
MocTosiHHEIN | HopmanbHbI pexxum paboTbl 1 AeACTBUS
CuvHni MHdopmaums MocTosiHHBIM | MexaHu3Mmbl 1 YyCTPOWCTBA roToBbI K NycKy. HanpsxxeHne B
ceTtn. Bce B nopsake
Benbin Obuwasn MoctosHHbIM | CurHanbl, BKNOYaeMble npu HeobxogmmocTun. Haanucuy,
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

UCKITI0YEeHa BO3MOXXHOCTb KOHLIEHTpaLun ra3os, NapoB BOAbI, NbINW U KUCNOTHLIX UCMapeHui.

4.6.6.2 Ecnu pacnpegenntenbHoe YCTPOWCTBO C 3alUUTHbIM UCNonHeHuem IP10 u
HWXEe pacrnonaraeTcs B cneumanbHOM MOMELLEHMM, WKady UnKn HULWe, TO Takne NoMeLLEHNs
OOJDKHbI OblTb M3rOTOBMEHLI U3 HEroptovero marepmana unm uMeTb OBMMLOBKY 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 NerkogocTynHoOM 1 BUOHOM A5t BAXTEHHOrO nepcoHarna Mecre.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)

52

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 FPaHMUax OOHUX N TeX Xe BEePTUKanbHbIX U FOPU3OHTalbHbLIX OFHECTOMKNX
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, 0becneymBaloLmne yrnpaBneHme N OBMKeHne cygHa,
Nony4yarT MUTaHME OT CEKUMOHHbLIX LWWMTOB, TO 3TU WNUTbl U obble TpaHcdopMaTopbl,
npeobpasoartenu n nogobHoe ob6opyaoBaHme, 06pasytoLlee OTBETCTBEHHYIO YaCTb CUCTEMDI
NUTaHUA 3TUX YCTPOMWCTB, AOMMKHbI ObiTb TakkKe pacnofnoXeHbl B OAHOM MOMELLEHMU 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 WmTta 3 M
n bonee.

Ha cygax BanoBon BMecTMMOCTblO MeHee 500 wwupuHy npoxoda ponyckaercs
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 ONUHHBIX 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 no3agn cBo6OOHO CTOSALWMX pacnpenennuTenbHbIX LUTOB 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 6Gonee 3 M, ykasaHHbiXx 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 BbIXoOAUIIa 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
BbICTyNawLWMX Yacterh annapaTypbl WU KOHCTPYKUUW WKUTa [0 BbICTyNawLWuUX 4YacTten
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 aBTOMaTU3aUumn — TpeboBaHnsam Yactn XV «ABTomatnsaumns».

5.1.2 MexaHu3Mbl C  9neKTpuyYeckum nNpUBOAOM  OOSKHbl WUMETb CBETOBYHO
CUrHanNu3auuio 0 BKINIOYEHMN 3IEKTpONpuBoaa.
5.1.3 YcTponcTtBa, wuMelwme aBToMatnyeckoe, [OUCTaHUMOHHOE W MECTHOe

ynpasneHune, OOIMKHbI ObITb BbINOMHEHbI TAKUM o6pasoM, 4YTOObI 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 MEXAHA3MOB
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
nocnegoBaTenbHOCTN, AOMMKHbI  ObiTb  NPUMEHEHbI COOTBETCTBYKOLWME Onokupyowme
yCTpOWCTBA.

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

YCNOBWM, YTO OHO 3alUMLLEHO OT HenpeaHaMEPEHHOro BbIKMOYeHNA 6rokmpoBku. Bonunan
3TOro YCTPOMCTBA AOSMPKHA HaXOAUTbCA WHGOPMAaUWOHHAa Haanucb, yKasbliBalLas ero
Ha3Ha4eHne 1 3anpeLarLas nonb3oBaHME UM HE YNOSTHOMOYEHHbIM Ha 3TO NULAM.

Takoe yCTPOMCTBO He AonyckaeTcs Ans MexaHU3MoB, NpmBedeHHbIX B 5.2.1.

524 lMyck MexaHM3MOB, 9neKTpuyeckue AsuraTenu Wnu 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 ynpaBneHus mMexaHu3moB, paboTa KOTOpbIX Mpu OnpegerieHHbIX
06CcTOATENBCTBAX MOXET YrpoXaTb 6€30MacHOCTM nogen unu cygHa, OOSMKHbI CHabXaTtbes
KHONKaMn unu ApyruMy OTKITHOYaKoLWMMK YCTPOMCTBaMuK, obecneyumnBalomMMmn OTKoYEHNe
NUTaHUA 3NEeKTPUYECKOro NpUBoAaA.

OTWN KHOMKM W/vnu apyrme OTKM4varowme yctponctsa 6e3onacHOCTM AOMKHbI ObiTb
3alUMLLEHbl OT Cy4YanHoro NpMBeaeHus 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 YCTPOMCTB M MEXaHU3MOB, B KOTOPbIX BO
nsbexaHve NOBPEXOEHUA WNN aBapUNHbBIX CnyvaeB TpebyeTca OrpaHuyYeHne ABWKEHUS,
OOMMKHbI ObITb NMPEeayCMOTPEHbl KOHEYHble BbIKNOYaTenu, obecnedvvBaloline HagexHoe
OTKIOYEHNE INEKTPUYECKOro ABUraTens.
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5.4 KOMMYTALUMUOHHASA U NMYCKOPETYJIUPYIOLLAA AMNMMNAPATYPA

54.1 KommyTaumMoHHasi annapatypa B UEnsiX 3MeKTPUYECKUX MpuMBOAOB, He
ABMAOLWAACA OAHOBPEMEHHO 3alUUTHBIM YCTPOWCTBOM OT TOKOB KOPOTKOrO 3aMblKaHus,
[AOMKHa BblaepXKuBaTb TOK KOPOTKOrO 3aMblkaHUSl, KOTOPbIN MOXET npoTekaTb B MeCTe ee
YCTaHOBKW, B TEYEHME BPEMEHM, HEOOX0AUMOTO ANs cpabaTbiBaHUS 3aLUThI.

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,EI,eHVIF|, OOJIMKHO ObITb npegycmMoTpeHoO
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.
5.4.5 [na kaxgoro anekTpudeckoro asuratens mouwHoctbto 0,5 kBT 1 6onee n ero

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

Ecnu TtpeboBaHMsi 0 pacnonoXxeHun nyckoperynupyollen annapaTypbl, U3NOXEHHbIe
BblLLle, HE BbIMOSMHEHBI, CneayeT NpeaycMoTpeTh:

.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 annapatypbl, YTO6bl OHWM MOMN BbITb NErKo BbIHYThl U BHOBb BCTABIEHbI
o6cnyXnBaroLmUM NepcoHanom.
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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 cHabxeHue» n 7.4.10 yactu VIl «MexaHn4yeckne yCTaHOBKNY
pyrfeBble MexaHU3Mbl JOSDKHbI OTBeYaTb TpeboBaHMAaM HacToswen YyacTtu MNpaswun.

5.5.2 [NaBHbIA 3NEKTPUYECKUA WUIN  INEKTPOrnapaBindeckul pyneson npueog,
COCTOSAILLNIA M3 OQHOro nnu 6onee CUNOBbLIX arperaToB, AOSPKEH NnosnyyaTtb 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 aBapuUHbIA pacnpeaenuTenbHbINA LWNT.

B cnyyae npumeHeHMs B rfaBHOM pacnpefenuTeribHOM LMTe CEKUMOHUPOBAaHHbIX
COOpPHbIX WKWH NUTaHME Kaxaoro guaepa AOMKHO OCYLLECTBATLCA OT pasHbIX CEKUUn (CM.

Takke 4.3.2).
Ecnn pyneBoe yCTPOMCTBO WMEET BCMNOMOraTefbHbIA  SMEKTPUYECKUn  Unu
anekTporugpaesnudeckuin npueBog B cootBeTtcTBMM C¢ 2.9 dactm Il «YcTponcTtea,

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

5.5.3 Kaxabii domagep AomkeH OblTb pacCyMTaH Ha MUTaHWE BCEX SNEKTPUYECKUX
aBuraTtenen, KOTopble HopMasnbHO NPUCOeaUHEHbI K HEMY U paboTatoT OQHOBPEMEHHO.
554 Ecnn npepycmatpuBaeTcs nepekntovaroliee yCcTpOMCTBO, MNO3BONSAOLLEE

nogaBsaTb NUTaHMe Ha NtoboM SNEKTPUYECKUIA ABUraTesb UM Ha CoMeTaHne X OT OAHOro Unn
apyroro duaepa, Takme pmaepbl A4OMKHbI ObITb paccuMTaHbl HA Hanbornee TsKernble YCroBUs
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, MMmeroLwmx pyneBble YCTPONCTBA, yKasaHHble B 2.9.6 yacTu I
«YcTponctea, obopyaoBaHme N cHabxXeHney, Npu BbIXOAE U3 CTPOS OCHOBHOIO UCTOYHMKA
NUTaHUSA CUNOBOW YCTAHOBKM PYNeBOro npmMeBoga AOMKHO BbITb 0becnedeHo aBToMaTnyeckoe
NOAKMOYEHNE NUTAHNA B TedeHne 45 ¢ OT aBapUMHOIrO MCTOYHMKA AIEKTPUYECKON SHEprum
UNn OT OPYroro He3aBMCMMOIO UCTOYHMKA, YCTAHOBIIEHHOrO 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 CBSA3AHHOW C HUM
CUCTEMbI OUCTAHLMOHHOIO yNpaBneHns U ykasaTenemn nosioxkeHust nepa pyns B Te4eHne He
meHee 30 MUH, a ona BCcex ApYrux CyaoB — B TedeHne He meHee 10 MuH.

55.7 Pexum paboTbl 3nekTpudeckux ABuratenen NpuMBOAOB CPeaCTB aKTMBHOIMO
ynpaBfeHnsa CyaHOM AOSMKEH COOTBETCTBOBATb NPeAyCMOTPEHHbIM YCIIOBUAM paboThl BCEro
YCTPOWCTBA, HO NO KpanHen Mepe ABuraTeny AOMKHbl OTBeYaTb KPaTKOBPEMEHHOMY PEXUMY
paboTbl B Te4yeHue He meHee 30 MUH.

5.5.8 ONEKTPUYECKNA N SNEKTPOrMapaBinvecknii NpyMBOA4 PYNeBOro YCTPOWCTBaA
norkeH obecneymBaTh:

.1 nepeknagky pyns c 6opta Ha 60pT 3a BpeMs 1 Ha yron, ykasaHHble B 6.2.2 yactu 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,
COOTBETCTBYlOLEN 3TON ocagke (cM. Tawke 2.9.2 n 2.9.3 vactm Il «Ycrponctsa,
obopyaoBaHue 1 cHabxeHue);
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.3 HernpepbiBHYyl0 paboTy B TeyeHne 1 4 npu Hambonbluen ISKChiyaTauMOHHON
CKOpOCTU nepefHero xoga W Mpu nepeknagke pyna Ha yron, obecneumsawowmn 350
nepeknagok B 4ac;

4 BO3MOXHOCTb CTOSIHKM 31EKTPMYECKOro Asuratens nog TOKOM B TeyeHne 1 MUH C
HarpeToro COCTosAHUS (TONBKO ANSA pynen ¢ HenocpeaCTBEHHbIM 3NEeKTPUYECKUM MPUBOAOM);

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

PekomeHgyeTcs, 4ToObl Gbina obecnevyeHa BO3MOXHOCTL NEPEKIAAKM Pynsi Npu cpegHen
CKOPOCTW 3afiHero xoaa.

5.5.9 lMyck ¥ oOCTaHOBKa anekTpuMyeckux nABuraTenien npueoda pyrns, Kpome
3NeKTpUYecKkUx aApuratenen pynem C HENOCPEeACTBEHHbIM 3NEeKTPUYECKMM MPUBOOOM,
OOJDKHbI OCYLLIECTBIATLCS M3 PYMMESbHOro NOMELLIEHMSA N N3 PYrieBON PyOKu.

5.5.10 [lyckoBble ycTpoWcTBa AOMMKHbI obecnevvBaTb NMOBTOPHbLIA aBTOMATUYECKUIA
3anycK aNeKTpUYecKnx Asuratenen npy BOCCTAHOBIIEHUWN HaMpPsHKEHUS nocre nepepbisa B
nogaye nNUTaHus.

5.5.11 B pyneBon pybke pomkHa ObiTb MpeaycMOTpeHa cBeToBasi M 3ByKOBasi
cuUrHanusauus:

.1 nCYe3HOBEHMS HaNpPsHKeHUs B Lienu NMTaHNS KaXaoro CUoBoro arperaTa, CMCTeMbI
yrnpaBreHns, a Takke 3aMblkaHMs Ha KOpMyc B 3TUX LensXx;

.2 KOpOTKOE 3amblkaHue, obOpbiB, 3aMblkaHWe Ha KOpnyc B LUEensx YynpasreHus,
BKIOYas Lenu 3agaHus KomaHa 1 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 BGnoknpoBaHusi rMapaBnNYecKon CUCTEMBI;

.6 npeBbllleHWe [JONYCTUMOW pasHuubl MeXay 3afaHHbIM U OeNCTBUTENbHbIM
NnonoXXeHneMm nepa pyns, ecnv OOCTWKEHMEe OEWCTBUTENbHOro MofioXkeHus nepa pyns B
COOTBETCTBME C 3aJaHHON KOMaHAOW He A0CTUraeTcs B npegenax 4onyCcTMmMoro BpeMeHn gns
cUcTeM ynpaeneHuss ¢ obpaTHOW CBA3bK (Hanpumep, ANa  cnegswen CUcTembl U
aBTopyneBoro). [aHHaa curHanmsaums MoxeT ObiTb  Bbi3BaHa  MEeXaHU4eCKoWn,
rMApaBNNYECKON NI INEKTPUYECKON HEUCNPABHOCTLIO.

Kpome Toro, gomkHa ObiTb npegycMoTpeHa uHaukauus paboTbl anekTpogsuraTenen
CVNOBbIX arperaToB pyneBoro npmMeoaa.

5.5.12  [Onsa cygoB, KOHTPAKT Ha NOCTPOWKY KOTOPbIX Bbin 3akntodeH 0o 1 sHBaps 2021
roga, HeucnpasHOCTW, B TOM u4ucne ykasaHHble B 5.5.11, kOTOpble MOryT BbI3BaTb
HEKOHTPONUpPyeMoe nepemeLleHne nepa pyns, AoSKHbl ObITb YETKO AEHTMULMPOBaHLI. B
crnydyae obHapyXeHusl Takmx HeumcnpaBHOCTEMN Mepo pyns AOSMKHO ObiTb 3adPUKCUMPOBAHO B
TEKyLLEM MONOXKEHUMN.

[lns cynoB, KOHTPaKT Ha NOCTPOMNKY KOTOPLIX 3akmtoveH 1 auBapsa 2021 roga v nocne aTon
OaTbl, HEeucrnpaBHOCTM, B TOM 4uCne ykasaHHble B 5.5.11, KoTOopble MOryT BbI3BaTb
HEKOHTPONUpyemoe nepemeLLeHne nepa pyns, JOSMKHbI ObiTb YETKO MAEHTUULNPOBaHbl. B
cnyyae obHapy)XeHUs1 TakMx HeucrnpaBHOCTEN Nepo pPyns AOMKHO BbiTb 3adoMKCUPOBaHO B
TeKyLleM nonoxeHum 6e3 BMeLLaTenscTea obCcrnyXmnBatoLlero nepcoHana.

5.5.13 Y nocta ynpaBneHus rnaBHbIM1 MeXaHu3mMammn AormkHa ObiTb NpegycmMoTpeHa
CBETOBas U 3ByKOBasi CUrHanuaaums:

.1 unc4e3HOBeEHWs HanpsbkeHus, obpbiBa drasbl;

.2 Neperpysku B LLenn NMTaHNA KaXK4oro CUIoBOro arperara;

.3 MUHMMAarnbLHOro ypoBHS Macna B nobor 13 UMCTEPH rMAPaBINYECKON CUCTEMBI.

Kpome Toro, gomkHa ObiTb npedycMoOTpeHa vHAukaums paboTbl anekTpoasuraTenem
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, AOMKHbI Nony4vaTb
nuTaHWe nNo oTAenbHbIM duaepam, NPOSIOKEHHLIM pPasHbIMU TpaccaMmu OT CUIMOBBIX Lenen
pynesoro npveBoga B pPyMMEnbHOM MOMELWEHUM WU HEenocpeacTBEHHO OT  LUWMH
pacnpegennTenbHbIX YCTPONCTB, NUTAILWMX 3TU CUIOBbIE LEnu.

55.15 B pymnenbHOM nomMewleHnn [OSmkHbl ObiTb NpegycMOTpeHbl 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», A0MKHa MMeTb COOCTBEHHY!O,
BKMOYass BCe 9reKTpuyeckue KOMMOHEHTbl, He3aBUCUMMYKO LUeMnb nepefadv CurHarnos
yrnpaBneHnst UCMONHUTENBbHOMY MEXaHU3My pyreBoro Nnpmeoga u 6biTb YCTpoeHa Tak, YToObl
MexaHn4eckasi Unun anekTpuyeckass HeMCNPaBHOCTbL B OAHOM N3 HUX HE NMpuBoAMMa K BbIXO4y
13 ctpos gpyron. Nposoaa, KNeMmbl 1 KOMAOHEHTbI CUCTEM YNpaBeHNs, yCTaHOBIEHHbIE B
obLWnx pacnpegenuTenbHbiX KOpobkax, pacnpegenuTenbHbIX WUTax unn nynbTax Xo40Boro
MOCTMKA, a Takke Leny obLmx KOMMYTaLMOHHbBIX YCTPOUCTB CUCTEM YNpaBreHus, OIDKHbI
ObITb yaaneHbl Apyr OT Apyra Ha MakCMMarnbHOEe pPacCTOsiHWE UMW pas3gerieHbl C NOMOLLBbIO
rneperopogok 13 Heroproyero matepuana.

5.5.17 T[pn HannuMuM OBYX Cregdalimx CUCTEM ynpaBneHud, UX YyCUnuTenu LOSKHbI
ObITb pa3geneHbl Kak aNEKTPUYECKM, Tak U MexaHudeckn. Npun Hannuumn Kak cnegsilen, Tak n
Hecregsien CMCTEM YNpaBrieHUs, YCUNUTENW Criefswen CUCTEMbl YNpaBfieHUs OOIDKHbI
UMeTb OTAeNbHbIE YCTPOUCTBA 3awuThl. [Mpy aTOM gormkHa 6biTb 0b6ecneyeHa cenekTMBHOCTb
cpabaTbiBaHMs 3aLUUT.

55.18 Ecnu npeoycmoTpeHbl LOOMOMHUTENbHbIE YCTPOMCTBA YNpaBfieHusl, TO MUX
aneKkTpuyeckMe uenu OOMKHbl MMEeTb YCTPOMCTBA OTKIIOYEHUS, YCTAaHOBMEHHbIE BO BCEX
nostocax.

5.5.19 VYcrtpornctBa 0O6paTHOM CBSA3M W KOHEYHble BbIKNKOYATENM ANA CUCTEM
yrpaBneHnss pyneBoro 9nekTponpuBoda, COeAVMHEeHHble ¢ Gannepom pyna  uwnu
NCNONHUTENBbHBIM MEXAHU3MOM, A0SMKHbI ObITb ANEKTPUYECKN U MEXAHUYECKM pa3aenbHbIMMU.

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 wTypBana unun OBMKeHUsS PYKOSATKU ynpaBnsioLero
annapaTa JOJPKHO COOTBETCTBOBATb HanpaBfeHUIo Nepexknagku nepa pyns.

B cucteme KHOMOYHOro ynpaBneHUsI KHOMKW AOKHbl ObiTb pPaCMnONOXeHbl Takum
obpasom, 4YTobbl BKNHOYEHME KHOMKM, HaxXOOsLWENcss ¢ npaBOM CTOPOHbI, obecnevymBano
OBWXEHWe nepa pyrns BNpaso, a Haxo4aLWwencs ¢ NeBon CTOPOHbI — OBWXKEHNE ero 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 NebeaoKk AO0MmKeH oTBevaTtb
TpeboBaHusM HacTosdwen Yyactu [Npasun.

5.6.2 OnekTpuyeckne npuBoAbl AKOPHOrO WM LUBAPTOBHOMO MEXaHU3MOB [OOSDKHbI
oGecneyrBaTb BO3MOXHOCTb CTOSIHKM NOA TOKOM. [MpoaosmKMTENbHOCTb CTOSIHKU MOZ TOKOM
AOMKHa ObITb OrpaHnyeHa BpemeHeM cpabaTbiBaHWS 3alLMTbl OT Neperpysku 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 [ANs LWBapPTOBHbIX oOnepauun, [ofmkHa ObiTb
npeaycMOTpeHa 3awmuTa OT neperpyskn ar1eKTPUYECKoro ApuraTensi.

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 TONMUBHbBIX M MacronepekaynBaroLLnMx HaCOCOB U
cenapaTopoB, a Takke HaCOCOB LMPKYNSLUMM OPraHNYeCcKnUX TENSTIOHOCUTENEN, OOIMKHbI ObITh
obopyaoBaHbl AWCTAHUMOHHBIMW  OTKMOYaoLWMMKM  YCTPONCTBAMN, HaxXoAAWMMUCH BHE
NOMELLEHNN 3TUX HACOCOB W BHE LUAXT MalUMHHbLIX NOMELLEHUA, HO B HernocpenCTBEHHOM
6nM30CTK OT BbIXOA4A U3 3TUX NOMELLIEHMWM.

5.7.2 OneKTpuyeckne asuraTenn HacocoB, OTKAYMBAIOLNX XMOKOCTU 3a 6opT Yepes
OTINVBHbIE OTBEPCTUA, HAXOOALWMECS Bbllle YPOBHA BaTEpPrMHAN NpyU caMOn Marnown ocajke
CydHa, B MecTax Crycka crnacaTtefbHbIX LUIHOMNOK UM cnacaTefbHbIX NIIOTOB AOMKHbI ObITh
o6opyaoBaHbl BbIKNOYATENAMU, HaxXOAsAWMMUCA BOMM3M MOCTOB yNpaBneHUs NpUBOLHbIX
MeXaHW3MOB CMYCKOBbIX YCTPOWUCTB COOTBETCTBYOLLMX LUSTHONOK UMK NITOTOB.

5.7.3 OnekTpudeckne OBuraTenu aBapUNHBIX MNOXAaPHbIX HACOCOB W MOrpPYXHbIX
OCYLWUNTENbHbIX  HACOCOB  OOMKHbI  MMETb  YCTPOMCTBA  OUCTAHUMOHHOIO  Mnycka,
pacrnonoXeHHble Bbile nanydbl nepebopok (cm. 3.2.3.9 vactm VI «[lpoTtnBonoxapHas
3awmTar).

YcTponctBa OUCTaHUMOHHOMO rMycka [AOMKHbl MMeTb CBETOBYK CUrHanmMsaumioo o
BKIMIOYEHUM 3EKTPUYECKOro npmeoaa.

574 OTknoyarwme yCTpoOnCcTBa SMNEKTPUYECKMX MPUBOAOB, yKasaHHble B 5.7.1,
OOIMKHbI  ObITb  pasmMelleHbl Ha BUAMMbIX MeCTaX, 3aKkpbiTbl CTEKNOM W CHabGXeHbl
nosicHsWnMn Hagnucamn. OTkNoYaroLWwmne ycTponctea OOmMkHbI obecToumBath duaepa
NUTaHNA 3TUX ANEKTPUYECKNX NPUBOJOB.

5.7.5 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 3awmra).

5.7.6 OnekTpudeckne ABUraTtenM HaCoOCOB Mepekadku, cgadm unm  cbpoca
HedhTecogepKaliMx W CTOYHbIX BOA [OOMMKHbI WUMETb YCTPOWCTBA AUCTAHLMOHHOIO
OTKIMOYEHUS, YCTAHOBIEHHbIE B palOHe pPacnofioXeHUs BbIXOOHbIX NaTpyOkoB, €crn He
npegycMoTpeHa TenedoHHas CBA3b WM PaguocBA3b MeXAy MecToM HabnogeHusa 3a
cbpocoM 1 MecToM ynpasneHns oTKa4yMBarLLMMM HacoCaMMm.
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5.8 ANEKTPUHECKUE NPUBOLOblI BEHTUNATOPOB

5.8.1 OnekTpudeckme aBuratenn BEHTUNATOPOB MaLUMHHBLIX MOMELLEHUA OOSKHbI
UMETb He MeHee ABYX OTKMYaloLWmMX YCTPOUCTB, NPpUYeM OQHO U3 HUX AOMKHO HaXo4MTbCS
BHE 3TUX NMOMELLEHMIA U UX LWAaxXT, HO B HENOCPEACTBEHHOM GMM30CTM OT Bbixoda M3 3TUX
nomewleHnin. PekomeHgyeTcsa pacnonaratb 3TW OTKAOYaOLWMeE YCTPONCTBa B 00LeM MecTe ¢
TakuMK 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
OOCTYNHbIX C rnaBHON Nanybbl, HO BHE LWAXT MALLUMHHbIX MOMELLEHUN.

OneKkTpuyeckMe OBuratenu BbITSHXKHOM BEHTUNAUMM KamMOy3HbIX NAMT HEe3aBUCUMO OT
yucna OTKNHYaLWMX YCTPONCTB AOMKHbI MUMETL OTKIoYatoLee YyCTPONCTBO, PacnosioKeHHoe
HEenoCpeACTBEHHO B NOMeELLEHMM Kamby3a.

5.8.3 OnekTpuyeckne apuratenn o6LECYAOBON BEHTMNALMM AOMKHbI MMETb MO
KpavHen Mepe ABa yCTPOUCTBA ANCTAHLUVNOHHOIO OTKITHOUYEHUS UX, MPUYEM OOHO AOJTKHO ObiTh
pacrnonoXeHo B pyreBon pybke, a BTOpoe OTK4awwee YCTPOMCTBO AOIMKHO ObiTb
YCTaHOBIIEHO B NErko4OoCTYMHOM MECTe, HaxoasaweMcs BHe 006Cny>KMBaeMoro nomeLleHus.
OTO MeCTO He AOIDKHO JErko oTpesaTtbCsl OFHEM B Clnyyae noxapa B ob6CcnyKMBaeMblX
NOMELLIEHUSIX.

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

5.84 OnekTpudeckne gBuUraTeny BEHTUINATOPOB NMOMELLEHUN, KOTOPbIE 3alUULLEHbI
cUCTEMO OOBEMHOrO MNOXAPOTYLWIEHUS, AOIMKHbI MMETb OTKMIo4Yarollee YCTPOMWCTBO,
aBTOMaTMyeckn cpabaTbiBalollee nNpu MNycke CUCTEMbl MNOXAPOTYLIEHUA B AaHHOe
nomMmelleHne. [llpy HannMuMnm B TakKMX MNOMELLEHUSX NPOTMBOMOXAPHLIX  3aKpbITUNA,
aBTOMaTMYEeCKN MepekpbiBaloWMX OOCTyN BO3gyxa nNpu noxape B 3TUX MNOMELLEHUSX,
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.
OTknovyarowme ycTponcTeBa AOIMKHbI 00ecToumBaTh maepa NMUTaHUS 3TUX SNEKTPUHECKMX
aBuratenen 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 ANIEeKTpn4eCcKoro apuratens.
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5.10 ANEKTPUHECKME NPUBOAbLI BOOOHENPOHULIAEMBIX 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  TlMnTaHue aneKkTpu4ecKknx NPUBOLAOB U CUrHanM3aumm O NOSIOXKEHUN U 3aKpbITUK
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 npegenamMm onacHbIX paioHOB U MOMELLLEHUN.

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

.1 [onsa anekTpuyeckux asuratenen n ceasaHHbIX C HUMK 3rieMeHTOB ynpaeneHns — 1PX7;

.2 ANa OaTyMKoB yKasaTenem nosnioXeHust ABeper U CBA3aHHbIX C HAMW 3NEeMEHTOB
uenn — 1PX8;

.3 [ONsA 9NeMeHTOB 3BYKOBOW CUrHanmsauum asmxkeHust asepun — 1PX6.

5.10.5 Cunosble uenu, uenu ynpaBneHus, MHOWKaUuum " aBapunHo-
npeaynpeanTenbHOM CUrHanu3auum OOSMKHbl ObiTh 3alMleHbl OT MOBPEXOEHUS Takum
obpa3om, 4TOObI MOBpPEeXAEHWE ONEKTPUYEeCKONn uenu OOHOW [Bepu He Bbi3blBaso
nospexaeHusa B nobon apyron uenu. KopoTkMe 3amblkaHus unu gpyrve noBpexaeHus B
cucTemMax aBapunHO-NpeaynpeanTeribHON curHanusaunm unv NHAnKaunm nosioxXeHus Asepu
HEe OOSMKHbl BbI3blBaTb MOBPEXOEHUA CUITOBOM LENW W Lenu ynpaeneHusd. YCTpomncTea
OOMMKHbI ObITb TakMMu, 4TOObI MPOHUKHOBEHME BOAbI B 3nekTpuyeckoe obopygoBaHue,
pacnonoXxeHHoe HWxe nanybbl nepebopok, He MPUBOANIIO K OTKPLITUIO ABEPMU.

5.10.6 EAMHMYHBIA OTKa3 B CUMOBOW LEenn WM B LENU YNpaBrieHUsl CKOMb3siLLEN
BOJOHENPOHNLAeMOn ABEPU He OOSKEH MPUBOAUTL K OTKPLITUIO 3akpbliTon 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 LEenu YnpaBfieHUs OOIDKHO
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 «[MpoTruBonoxapHasa 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 TMPU  MUCHE3HOBEHUU
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 NMPUBOAbI 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 Tarke 5.3.8 yactn X «Kotnbl, TeNNIOOOMEHHbIE
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’3p0o30J1IbHON CUCTEMOM NOXAPOTYLUEHUS, TO ANEKTPUYECKNE NPUBOALI TOMOYHbIX YCTPONCTB
KOTNOB Y MHCUHEPAaTOPOB OSMKHbI aBTOMaTUYECKN OTKNIOYATLCS NMPU 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» 3NeKTpUYeckne npuBoAbl CPeACTB OCYLUEHWS HOCOBbIX MOMELLEHWN
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 1 TpybonpoBoabl», AOMKHA OblTb NPeaycMOTpeEHa MHAMKAUUSA O
MOSTHOCTLIO OTKPLITOM WS NOSTHOCTLIO 3aKPbLITOM NOJIOXEHUN KrarnaHa.

5.12.3  Onektpuyeckoe obOpyLOBaHWE CPEACTB OCYLUEHWST HOCOBbIX MOMELLEHUI
HaBanoYHbIX CY4OB, NPV YCTAHOBKE B Nl0OOM 13 TaknMx NOMELLEHUA, OOMKHO UMETb CTENeHb
3aWnTbl He HMXKe IPX8, COOTBETCTBYIOLLYIO UCMbITAHUIO BOASIHBIM 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 SIBMASIETCA BaxHbIM Ans obecnedeHnst ©e30MacHOCTU MfaBaHusl, YMpaBieHus
MexaHn3mamu 1 ycTponcTeamm, obutaeMocTu 1 9BaKyaLmm NacCaKMpoB M SKMnaxka, Nocaakm
N BbiCafKN NOLMaHa, OOSMKHbI ObITb YCTAHOBMEHbI CTaLMOHAPHbIE CBETUMBHUKA OCHOBHOIO
OCBELLEHMS, KOTOPbIE NONYyYaoT NMMTaHMe OT OCHOBHOIO MCTOYHMKA 3IEKTPUYECKON SHEPTUN.

[MepeyeHb NomelleHnn, MecT M MNPOCTPAHCTB, rge B [LOMOMHEHME K CBETUNbHUKaM
OCHOBHOrO OCBELLEHMS AO0SMKHbI OblTb YCTAHOBMEHbBI CBETUNBHUKN aBapUMHOIO OCBELLEHUS,
npueegeH 8 9.3.1.1 1 19.1.2.1.1.

6.1.2 CBETUNbHMKK, YCTAHOBMNEHHbIE B MOMELLUEHUSIX W MPOCTpPaHCTBaX, rae
BO3MOXXHO MEXaHWYecKoe MOBPEXAEHUEe KOMMNakKoB, AOIMKHbl OblTb CHAOXeHbl 3aLUTHLIMM
ceTKkamu.

6.1.3 YcTaHOBKa CBETUNIbHUKOB [OJDKHA BbIMOMHATLCS TakMm obpasom, 4ToObl
UCKMYanca HarpeB kabenem wun OGnuanexawmx MatepuvanoB OO  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 4Nt YCTpaHeHnsa cTpobockonuyeckoro addpekTa.

6.1.5 CBETUNbHMKN HapPY)XHOr0 OCBELLEHMSI OOSMKHbI OblTb YCTaHOBMNEHbI TaKUM
obpa3som, 4TOObI He CO34aBanoCb CBETOBbIX MOMEX Cy40BOXAEHWIO.
6.1.6 B nomeleHuax UM nNpocTpaHCTBax, OCBELlAaeMbIX CBETUSIbHMKaMN C

paspsgHbIMU naMmnamm, He obecnevmBaloLLMMy HENPEPBLIBHOCTU FOPEeHUst Npu KonebaHusix
HanpsXXeHnss B COOTBETCTBUM C 2.1.3, JOSMKHbI NpeaycMaTpmBaTbCA Takke CBETUMbHUKN C
naMnamu HakanvBaHus.

6.1.7 AKKYyMYNSATOPHbIE U ipyre B3pbIBOOMNACHbIE NOMELLEHUS AOMKHbI OCBELLaTbLCS
CBETUNbHMKAMN U3 CMeXHblX 6e3onacHbIX MNOMeLeHNn Yepes ras3oHenpoHuLaemble
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 OCHOBHOMO OCBELLEHUS AOMMKHbI  nonyyaTb
nuTaHne no oTaenbHbiM dugepam. OT LWMTOB OCHOBHOIMO OCBELLEHUA AonyckaeTcs
OCYLLECTBMATb MUTaHWEe 3JNEKTPUYECKUX NPUBOLOB HEOTBETCTBEHHOr0 HasHaveHus
MoLUHOCTbIO 0 0,25 KBT 1 OTAENbHbIX KalTHBIX 3NEKTPUYECKUX FPEernoK C HOMWHAaNbHbIM
Tokom o 10 A.

6.2.2 YcTponcTBa 3aWuTbl  KOHEYHbIX Lenen OCBeweHUss 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 (HacTurom) NOMeLLEHUs, a HOPMbl O6LLEN NIKOC MECTHOM OCBELLEHHOCTU — 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 BO3OYWHOW nodylke — Takke CTauMOHapHO YCTaHOBIIEHHblE oHapw,
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 HoMuHanbHOM HanpskeHum o 30 B n 3 % — npu HanpspkeHun
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 HeucnpasBHOCTW, BKMNOYas  KOPOTKOE  3aMblkaHue, noboro  curHasbHO-
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



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)
76

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 U 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 KOHCTPYKUMIA B MOCaA04HOM 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 PACNONIOXKEHMNS 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 T[luTaHne cCBeTO-CUrHasnbHbIX W OCBETUTESNbHbLIX 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
Hagnexaiumm obpasom ocseLLeHbl. [1na 3Ton Lenu mMoryT 6bITb MCNOMb30BaHbl 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 obecneyeHus ©es3onacHoCTU noneTos, BCe 3HaYUTENbHO
BO3BbILLAIOLLMECH KOHCTPYKUUM N OOBbEKTbI, Takne Kak arieMeHTbl HaaCTPonku, BypunbHble,
TEXHOMOIMYECKNe KOMOHHblI W T.A., [OOMKHbl ObiTb 0003HA4YeHbl cneumanbHbIMU
3arpagutensHo-npeaynpeanTenbHbIMU OTHAMKU KpacHOro useTa.

6.9.4.2 OrHu pomkHbl ObITb pasgeneHbl Ha HECKONbKO 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

CUrHanmsaumen o Hanudnm HanpaxXeHnda B Uenn nntaHna u SByKOBOVI curHanmsauuen 00
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  MOfyYaTb NUTaHWE OT  [NaBHOrO

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 MalLuMHHOroO Tenerpada B pyfieBon pyboke AormkHa bbiTb
Takon, 4Tobbl NPU Nepefade 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, YCTPOWCTB AUCTaHLMOHHOIO
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 agByx TenerpadoB K 6Gonee, pacrnonioXeHHbIX 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 Mnofady 3BYKOBOIMO CUrHana Ha XO4OBOM 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 cedasn, ATC unm mobunbHble TenedoHHble annapaTbl
nokanbHOWn ceTun.

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
noboe Bpems yCTPONCTBO CBA3N obecneunBaeT NpMopuTEeT BbiI30Ba 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 UCNOoNib3oBaThCsl NapHasd TenedoHHas CBA3b MeXAdy pyreBon pyokon n
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 pacnpeaenMTenbHbI 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 OBUraTeENeN;

.10 nocTom ynpaBneHus rpy30BbIMKU 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 gpyrumy nomeLeHns MK, B KOTOPbIX pasMeLLEeHbl YCTPOMCTBa, obecnevmsarowime
©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

TeneoHHbIX annapaTtoB, AOMKHO ObITb NPeSYCMOTPEHO NUTAHUE OT OCHOBHOIO UCTOYHUKA
3NEKTPMUYECKON IHEPIMM U aKKyMYMSITOPHOW GaTapeu, BKNIOYaloLWencs aBToMaTtuyeckm npu
NCYE3HOBEHNN NMUTAHUSA OT OCHOBHOMO MCTOYHMKA 3NEKTPUYECKOM aHEeprum n obnagaroLen
€MKOCTblO, AOCTAaTOYHOW AN NUTaHUSA YCTPOMCTB CBA3M B TeYeHMEe BPEMEHWU, yKasaHHOro
89.3.1.3mnmn19.1.2.1.4.

7.2.6 Cuctembl cBA3n mexagy pyneson pybkon wn LMY vnu MecTHbiMM noctamu
ynpaBneHnsa rmaBHbIMWU MexXaHusMamMu U OBWKUTENAMMU, OOIPKHbI UMETb LOMOSHUTENBHYIO
3BYKOBYIO M CBETOBYIO CMrHan13aumio o Bbi3oBe kak B LIMY, Tak u B MalWMHHOM OTAEMNEHUN.

7.2.7 MoBpexaeHne unn OTKNIOYEHWE OOHOro YCTPOWCTBA CBA3UM He [OOMMKHO
HapyLwaTb paboTy ApYyrMx yCTPOWCTB CBA3WN.
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7.3 CUTHAINTU3AUNA. OBLUIME TPEBOBAHUA

7.3.1 Hactoswme TpeboBaHMs pacnpoCTPaHSTCA Ha Cchneaylowme CUCTEMbI
CcurHanum3aumm o CocTosiHuM 060opyaoBaHUA N cyaHa, Tpebylowem BHUMaHWS nepcoHana
UIM Naccaxupos, NPUBOANMbIE B JEVNCTBUE C MOMOLLIbIO 3BYKOBbIX U BU3yarlbHbIX CPEACTB:

.1 obuwen (aBpanbHON) 1 NOXapHOW TPEBOTY;

.2 curHanusaumm obHapyXeHusi noxapa;

.3 npeaynpexaeHus o Nycke CUCTeMbl OO EMHOMO MOXapPOoTYLLUEHUS;

4 3aKpbITUA BOAOHENPOHMLAEMbIX U NPOTUBOMOXAPHbLIX OABEPEN, 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,
nmewmx Ha 6opty 36 n Gonee Yenosek, a Takke rpy30BbIX CYAOB C OOHUM TPHOMOM, 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 CTauWOHapPHOW CUCTEMbl MOXapOTYLUEHUS MECTHOro
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  QocTmKeHust BepXHEro v npeaenbHOro YpoBHS B rpy30BbIX TaHKaXx,

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 curHanusaums o6
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
CUrHanu3aumm AOSKHbl YEeTKO pasnuyatbCA COCTOSHMSA Mexay paboymm, 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 CUrHanuMsaumv AOIMKHbI OblTb CRbIWHbI U pasnuyvMbl 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 BU3yarnbHas MHOMKALUMSA KaXKgoro OTAEeNbHOro curHana — 4o yCTpaHeHUs HENCNPaBHOCTH.

7.3.6 YactoTa 3By4aHus npubopoB 3BYKOBOW CUrHamu3auuu, 3a MWCKITYEHUEM
Konokona, AomkHa Haxoamtbes B ananasoHe oT 200 go 2500 Iu.

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

7.3.8 BbicoTa 3HaKkoB TEKCTOB HaAMUCEW OpraHoB YrpaBrieHUs U cuUrHanmsauum,
€eCcnv OHW He NpoaybnupoBaHbl cMMBONIaMK/Tabno ycTaHOBMEHHOro obpasua, AOoMmkKHa ObiTh
He MeHee 7 MM, npu WwupuHe — 0,7 BbICOTbI 3HAKOB.
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HdaHHoe TpeboBaHue, KpoMe BU3yalbHbIX CWUrHanoB, YMNOMSHYTbIXx B 7.3.1,
pacrnpoCTpaHseTCAa TakKe Ha TeKCTbl HagNUcen Hag opraHaMu ynpasneHusi, pasMmeLLeHHbIX B
pacnpegenuTenbHbIX WUTax, NynbTax ynpasneHus, NycKOBOW, 3aLMTHON U peryrnmpoBOYHOM
annapaTtype OnNA  3reKTponpuBOAOB  MEXaHU3MOB  OTBETCTBEHHOINO  Ha3HaYeHus,
nepeyvncneHHolx B 1.3.2.1.5.

7.3.9 He ynomsaHyTble B 7.3.8 TeKCTbl Hagnucen Hag opraHamu yrpasrieHust u
CUrHanusauumn, a TakkKe TEKCTbl BaxTEHHbIX WU MHbIX WHCTPYKUUWA, UCMOSb3yeMblX Ons
onucaHus nopsgka paboTbl, BKNOYEHUS M ynpaBnieHns o6bekToM, AOMKHbI UMETb BbICOTY
3HakoB He MeHee 3,5 MM, npu WwnpuHe — 0,7 BbICOTbI 3HAKOB.

7.3.10 MpobneckoBble curHanbl 4OMKHbI N3ny4aTb CBET B TeveHne 50 % Bcero umkna
paboThbl, Npy1 3TOM YacToTa MMMYIbCOB AOSMKHA HaxoauThes B guanasoHe ot 0,5 go 1,5 Iu,.
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7.4 ABPAJIbHAA CUTHAITU3ALUUA

7.4.1 Kpome TpeboBaHWiA, W3NOXEHHbIX HWXKe, oblecyqoBas aBparnbHas
cUrHanusauus gormkHa oTteevatb TpeboBaHusam 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 XWrlblX, CAY>KeOHbIX 1 00LLECTBEHHbLIX MOMELLEHNIA;

Ha OTKPbITbIX Nanybax naccaxMpckmx CyaoB.;

B NPOM3BOACTBEHHbIX NOMELLEHUSX.

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 nuTaHuWe aBpanbHOW CuUrHanu3aumm OT Cy[OBOW CETUM M OT OTAESbHOM
aKKyMynSTOpPHON GaTtapeun npu HanuimMmM yCTPOMCTB ANl aBTOMAaTMYECKOro MepeKnioveHns
uenen aBpanbHOM CUrHanNM3aumMM Ha akKyMynaTtopHyk Oatapeto. B atom cnyyvae He
TpebyeTcs NUTaHMs OT aBapUMHOIO N aBapUMHOIO NEPEXOAHOr0 NCTOYHUKOB 3ITIEKTPUYECKON
3Heprum.

7.4.4 Cuctema aBpanbHOW curHanmMsaumm aomkHa obecneynBaTbCa HEMPEPbIBHLIM
nUTaHMeM He3aBUCUMMO OT TOro, HaxoauTcsa BaTapes akkyMynsaTOPOB B MOSIOKEHUM 3apaaKu
U1 paspsoku.

7.4.5 B cnyyae npymeHeHnsa oToenbHOW akkyMyrnsiTopHon 6aTtapen onsi aBpanbHOm
CUrHanusauumn gonyckaetca nutatb OT Hee Takke ApYyrne yCTpOWCTBa BHYTPEHHEN CBSA3U U
CUrHanusauumn, ecrnim emMKkocTb 6atapen goctaTovyHa Ansi OQHOBPEMEHHOINO MUTAHUA BCEX
noTpebuTenen B Te4eHne He MeHee 3 4, a TaKke ecrnn 3T YCTPONCTBA BbIMOSHEHbI 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 3aMblkaHUA. YCTPOMCTBA 3alMThl AOSMKHbI YCTaHABNUBATLCS B
obounx npoBoaax uaepa NUTaHus, a Takke B LIENSX KaX40ro 3ByKOBOro npudopa.

3awmTa HecKonbkuUX 3BYKOBbIX MpMOOpPOB OA4HMM O6LMM 3alUUTHBIM YCTPOWCTBOM
AOMycKaeTcsl, ecnu B TMOMELUEHUsIX, rae OHW YCTaHOBMeHbl, obecneyeHa xopollas
CNbILWMMOCTb OPYrMX 3BYKOBLIX MPMOOPOB, MMEIOLLINX HE3ABUCUMYIO 3aLLUTY.

7.4.7 3ByKoBble NPMOOPLI aBpanbHOM CUrHanu3aunm AOrMKHbl pacnonaratbCs Takum
obpa3som, 4Tobbl curHan 6bin YeTKO CrbIWeH Npu WwymMe B AaHHOM MOMeLeHUn. 3BYKOBbIE
NpubopbI, YCTAHOBMNEHHbIE B MOMELLEHUAX C BOMbLUION MHTEHCUMBHOCTLIO LUYMOB, OOJTKHbI
CHab)kaTbCs CBETOBOW CUrHanusauuen.

ToHanbHOCTL NPMOOPOB aBparibHOW CUrHANM3aLUMM OMMKHA OTNINYATLCS OT TOHANbHOCTH
npubopoB OpyrMx BMAOB CUrHanm3auuu. 3BYKOBbLIE CUrHambl (3a UCKIOYEHMEM KOoKona)
OOIDKHbI UMeTb YacToTy curHana ot 200 go 2500 My. MoryT 6bITb NPegyCcMOTPEHbI CpeacTBa
perynupoBaHus YacTOTbl 3BYKOBbIX CUrHAIOB B YKa3aHHbIX Npegenax.

7.4.8 ABparnbHasi curHanuMsaunsa gormkHa NpUBOAUTBCA B OEWCTBME NPUM NOMOLLN
OBYXMOMOCHOro 3amMblkaTens.

Ecnn aBpanbHbI CcUrHan He CnblleH U3 pyneBon pyoku mnu M3 nocra, ¢ KOTOPOro OH
nogaetcsd, nocrne 3aMmblkatens AofkHa ObiTb  yCTaHOBNEHa CurHanbHad namna,
NMHopMMpyoLWas o NpMBeAeHUV B AeNCTBME aBparibHON CUrHann3aumm.

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 pacnpedenuTeribHOM LUMTE CUCTEMbI aBpanbHOW CUrHanM3aumm BbIKMOYaTENs NUTaHUS
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HeobxoAnMMO npedycmMoTpeTb ero OGMOKMPOBKY BO BKITHOYEHHOM MOMOXKEHUN WU OPYron
cnocob 3awmnTbl OT AOCTyNa K HEMY MOCTOPOHHUX NNLL.

HonyckaeTcsa MCNonb30BaHne NPOMEXYTOYHbIX KOHTaKTOpOB, BKIHOMaEMbIX
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 oboux nontocax Kaxgoro nyva aBpasibHOM
curHanu3auum gormkHa OblTb NpegycMoTpeHa 3alumTta OT KOPOTKOro 3aMblKaHUS.

7.4.12 B nomeweHmax ¢ Gonblion nnowagbto (MalrHHbIE, KOTEfbHbIE, Lexa Mo
o6paboTke NPOAYKTOB MpOMbICNA WM foBa W Ap.) OOMKHbl YCTaHaBNMBATbCH 3BYKOBbIE
Npnbopbl OT pasHbIX NyYen.
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7.5 CACTEMA CUTHANIU3ALIMU OBHAPYXXEHUS NMOXAPA

751 Cuctembl curHanmsaummn obHapyXeHust noxapa, ycTaHaBnvMBaeMble Ha cyaa,
OOJKHbI ObITb 0006peHHoro Pernctpom tmna n, kpome TpeboBaHUI HACTOSLLEN [MNaBbl,
oTBeyaTtb TpeboBaHusm 4.1.1 n 4.2.1 yactn VI «[MpoTmBonoxapHas 3awmTtar», TpeboBaHnsam
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, rge 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
OOMMKeH ObiTb aBapunHbIM. [MUTaHWe OOMKHO OCYLLECTBMASATLCA MO OTAENbHbIM huaepam,
npegHasHa4YeHHbIM TOMbKO AN 3TOW uenu. Takve dwuaepbl OOMKHbI MOABOAUTLCA K
aBTOMAaTMYECKOMY MepekrntoyaTento, pacnosiokeHHoOMy BOMM3M  CTaHUMM  CUCTEMBbI
curHanu3auum obHapyxeHua noxapa. HemcnpaBHOCTb Takoro nepekniovaTens UM ogHoro
M3 WCTOYHUKOB MUTAHUA He [OIhKHa MNpMBOAUTL K HapyLEeHW0 HopManbHOW paboTbl
CTaLMOHApHOMW CUCTEMbl CuUrHanusaumm obHapyxeHuss noxapa. Ecnn B npouecce
aBTOMATMYECKOrO NEPEKIYEHNss NUTaHMa HabniogaeTca KpaTKOBPEMEHHOE HapylueHue
HOpManbHOW paboTbl CTaLMOHAPHOW CUCTEMbI CUrHaNM3aumMm obHapyXeHus noxapa, 4OMKeH
OblTb NPegycCMOTPEH aBapUWHLIA  NEepPexodHbid  UCTOYHMK 3HEPrUW, BKIIOYAKLWMIACSA
HemeasIeHHO Npu 06ecTouMBaHNM, EMKOCTbIO AOCTaTOYHOW ANg nuTaHus cornacHo 9.3.7.

ABapuiHoe nuTaHuWe CTauMOHAPHOM CUCTEMbl CUrHanmMsauum obHapyXeHus noxapa
MOXET OCYLLIECTBIATLCH OT aKKyMynsSTOPHOW BaTapen nnn aBapmmHoOro pacnpeaenmntenbHoro
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 nnTaHnm cucTeMbl OT akKyMyNSATOPHbIX
Gartapeit OHM OOSMKHbI pacnonaraTtbCs BHYTPU MAM BOMM3M NaHenu ynpaBneHus CUCTEMOW
curHanuaauum obHapy>xeHnsa noxapa unv gpyrom noaxoadawiemM Mecte A5 UCnonb30BaHus B
aBapuUnHbIX ycnoBuAx. MOLWHOCTL 3apaaHOro YCTpOMCTBA ANA 3apsaKkM akkyMynAaTOpHOWM
B6artapeu ctaHuMm obHapyXeHus noxapa AoSmkHa 6bITb 4OCTAaTOYHOM ANs NUTaHUA 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 MCTOYHMKA INEKTPUYECKON SHEPrn
N OT aBapuUMHOrO MWCTOYHUKA WU [OPYroro He3aBUCUMOrO OT OCHOBHOMO WCTOYHMKA
ANEKTPUYECKON IHEPTUN.

7.5.5 MaHenb curHanusaumm CUCTeMbl CUrHaNM3aumMm obHapyXeHUst noxapa, Kpome
yKkasaHHoOM B 7.5.4, gormkHa ObITb CKOHCTPYMpOBaHa Taknm ob6pa3om, 4ToObl:

.1 nobon curHan unu noBpeXxXaeHne 04HOW Lenn He BIMANM Ha HopmMmarbHyo paboTty
Opyrux uenem;

.2 curHan obHapyxeHuMs noxapa npeobnagan Hag o APYTMMM  CUrHanmamm,
NoCTynawLWMMN Ha nNaHenb CurHanu3auuMuv, M Mo3BOMAn Onpeaenntb  pacronoXxeHue
NMOMELLEHMS, N3 KOTOPOro NOCTYNWU cUrHan obHapyXeHus noxapa;

.3 uenu KOHTaKTHbIX u3BellaTtenen curHannsaumm obHapyxeHus noxapa paboTtanm
Ha pasmblkaHue. [JonyckaeTcsa MpPUMMEHEHWEe KOHTaKTHbIX u3Beluatenen, paboTarowmnx Ha
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3aMblKaHne, eCrivi OHW UMEIOT repMeTU3NPOBAHHbIE KOHTaKTbl, a Lenb WX HENpepbiBHO
KOHTponupyeTcs Ans obHapyXeHns NoOBpeXaeHUS;

A4 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 HEUCTPaBHOCTAX 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 OtcyTcTBME TArM B TpybonpoBoaax - CeeToBON
3ByKoBoiit
6 OO6pbIB B LiENsAX aTYMKOB CeToBOM —
3ByKOBOM
7 MecToHaxoxaeHve noBpexaeHuin CaeToBOI -
Lenu 4aT4yvkoB
8 OTKNOYEHHOE COCTOSIHME CseToBOM -
nsBeLlaTensHoW NnHUKn!
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 Crlydae BbIXO4A U3 CTPOS €€ 3MEKTPUYECKNX, SNTEKTPOHHbIX
3M1EMEHTOB, a TaKkKe NPU UCKaXXeHUN NHopMaLuu;

.4 cpabaTbiBaHMe NEPBOro cUrHana noXkapHom CUrHannaaumm He NpensiTcTBoBasno Obl
cpabaTbiBaHMIo N0HOro gpyroro n3sewaTens u nogade nocrneayroLwmx CUrHanoe TPEBOIN.

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 MPMMEHEHUSI aBTOMAaTMYECKMX WU3BeLlaTenen,
cpabaTtbiBaloLMxX nog BO3AeNCTBMEM OpPYrnX (pakTopoB, yKasbiBalOLMX HA BO3HMKHOBEHWE
noxapa, nNpu ycrioBMKW, YTO OHU SBMASKOTCS HE MeHee YyBCTBUTENbHbIMU, YEM yKa3aHHble
Bbille n3seLateny. CBeToBble n3BeLLaTeny A0MKHbI NPUMEHATLCA NULLb Kak AOMOSHEHME K
TEennoBbIM UK AbIMOBbIM N3BELLATENSM;

2 ObIMOBblE  M3BelwlaTenn, YycTaHaBnmMBaemble cornacHo 4.2.1.1 Jactn VI
«lMpoTtnBonoOXapHast 3awmTa», OOIKHbI cpabaTbiBaTb A0 TOro, Kak MMOTHOCTb AbiMa
OOCTUTHET BESIMYUHBI, NpU KOTopon ocnabrneHve ceeta npesBbicuT 12,5 % Ha 1 M, HO He
paHblle, YeM MMOTHOCTb AbiMa AOCTUTHET BEeNU4YMHbI, NMPWU 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 gocTturHet He 6onee 50 % Ha 1 ™;

.3 TennoBsble wu3BellaTenu, YyCTaHaBfMBaeMble B MOMELLEHMAX C HOpPMaribHON
TemnepaTypow BO3ayxa, AOMKHblI cpabaTtbiBaTb B UHTepBane temnepatyp 54 — 78 °C npu
NOBbLILLIEHUN TemnepaTypbl 40 3TUX NpeaerioB co CKopocTbio MeHee 1 °C B MuHyTy. Pernctp
MOXET PacCMOTpeTb BO3MOXHOCTb MNPUMEHEHWs TennoBbiX M3BewaTenen c OGonbLien
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 BbICOKasi Temnepartypa Bo3gyxa, MoOXeT
6bITb ycTaHoBneHa ao 130 °C, a B cayHax — ao 140 ° C BKMOYNTENBLHO;

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

.6 B MaWMHHbIX NOMELLEHMAX KaTeropum A MOryT Takke NPUMEHSTLCA M3BELLaTeNu,
obHapyxuBawowme oyar noxapa MO  MNOSBMEHWO  nynbcauuMm  Temnepatypbl
(TennoumnynbCHbIE). M3Bewatenn [OMKHbI OblTb HACTPOEHbl Ha 4YacToTy Mynbcauni
Temnepatypbl 1,9 — 2,3 Ty u Bbllwe n cpabaTbiBaTb NpYM MPEBLILEHUN aMNAUTyabl
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 wusBewatenen wu umx kabenu OOMKHbI OTBeYaTb  CrEeayHLUM
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 AOofmKeH obcnyxumBaTb 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 1 B NOCTax ynpaBfeHus, 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>KeOGHbIX NOMELLEHNA 1 NOCTOB YNpaBeHnsi, 3a UCKITKYEHMEM Nyya,
obGcnyXuBaroLWero BbIFOPOAKY Tpamna, ecnvM  CTauuoHapHas cucTtemMa CcurHanusauum
obGHapyXeHns noxapa He BKwyaeT B cebsa cpeacTtB OUCTAHUMOHHOIO onpedeneHus
KOHKPETHOr0 MecTa BO3HMKHOBEHUS MOXapa KaxablM OTAEeNbHbIM  aBTOMaTUYECKUM
n3sewatenem. Konnmyectso BbIrOPOXXEHHbIX MOMELLEHUI, 06CNYyXMBAEMbIX OQHUM Jy4OM, HE
DOMmKHO npesblwate 50. Ecnn cuctema nNo3BONMSIET OMCTaAHUMOHHO onpeaensite MecTo
BO3HMKHOBEHUNSI MOXapa KaxAblM OTAENbHbIM aBTOMaTU4eCKMM u3Bellatenem, fyyn mMoryTt
obcnyxunsaTtb HECKONbKO nanyd n ntoboe KoNM4ecTso NOMeELLEHUN;

4 kabenu nydyen, Bkno4vas kabenu Mx NUTaHWS, COCTaBNAKOLWMX YacTb CUCTEMbI,
OOJIMKHbI ObITb NPONOXeHbI B 06x04 kaMby30B, MaLLUMHHBIX MOMELLEHUIA KaTeropumn A n pyrmx
BbIFOPOXXEHHbIX MOMELLEHMI C BbICOKOW MOXXapHOW OMacHOCTbLIO, 3a UCKITKOYEHNEM Cly4vaes,
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 nepuoguyeckm OGe3BaxTeHHbIM OOCNyXMBaHMEM AOMKHA WUMETb TaKyko
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 pexnMma BeHTUNaunn. 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-NpeaynpeanTenbHbIe CUrHanbl, OTNMYalWwmMecs 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[A0BOM MOCTUKE, a TaKKe OTBETCTBEHHbIM MEXaHUKOM. [1py 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 NaHenu curHanmMsauum LOSKEeH 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 MECT, 4YTOObl OHWM ObinW yCrbllWaHbl 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 OomkHbel obecneynBaTtb ObiCTpoe
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
NoMeLLEHNAX 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
ny4ya, 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
WCTOYHMKOB MWUTaAHUSI — OCHOBHOrO WM aBapuirHOro. B kayecTBe aBapuMHOrO WMCTOYHMKA
OOMNYCKaeTCA WCMOMb30BaHNE aKKyMySSiTOPHOM 6atapen eMKOCTb, [O0CTaTOuYHOW Ans
nuTaHna curHanmsaumm B TedeHne 30 MuH. [lpn 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 CurHanusauma 3akpbiTUA BOOOHENPOHULAEMbIX ABepen cornacHo 7.1.9,
71.11,7.1.13,712.2n7.12.4 —7.12.6 vactu lll «YcTponcrtea, o6opynoBaHue n cHabxeHne»
OOJDKHa OTBeYaTh cnefylowmm TpeboBaHnAM:

.1 ana Bcex cydoB B MocTax ynpaBreHWUs AUCTAHUWOHHBLIM 3aKpbITUEM/OTKPbITUEM
BOOOHENPOHULAEMbIX OBEPEN, a TakKe B HEnocpencTBEHHOW 6SiM30CTM OT HuX, ¢ o0benx
CTOPOH BHYTPEHHUX OBepen Ans rpy3oBbIX CyA0B, AO/MKHbI OblTb NPeayCcMOTPEHLI CpeacTBa
BMU3yaribHON UHOMKALUM O 3aKPbITOM U OTKPbITOM COCTOSIHUM KaXK4oW ABEPMU;

2 cucteMa  MHOMKaUMM - NONMOXEHUs  OBepen  JOorkHa  npegycMmartpueaTh
CaMOKOHTPOSb U CpeacTBa Ans ee NpoBEPKN C MECT, r4e YCTaHOBMNEHbI MHONKATOPbI;

3 BCE TUMbl ABEPEN, BKNIOYAs CKOMb3siLMe BOAOHENPOHMLAeMbIE ABEPU C NPUBOAOM
OT WCTOYHMKA 3HEepruv, LOMKHbl ObiTb 060pyaoOBaHbI  3BYKOBOW  CUrHanmsauumen,
obecneymBalLWEN KOHTPOSb 3a 3aKkpblBaHWEM [OBEPEN, OTIANYHOM OT nobon apyromn
CUrHanusauum B 3TOM MoMeLleHnn. [nsa naccaXupckux CygoB 3BYKOBOW CUrHas OOJDKEH
noaaBaTbCH B TeYEHME He MeHee 5 ¢, HO He Oonee 4yem 3a 10 ¢ A0 HaYyana ABWKEHUs ABepu
N 0O MOJHOMo ee 3akpbiTns. B cnyyae gMcTaHUMOHHOIO 3aKpbITUSI BPYYHYHO CUrHam AOJMKEH
nogaBaTbCH TONbKO MpY OBWKEHUN OBepU. B naccaXxmnpckmx 3oHax n B 30HaxX MOBbLILLEHHOTO
LyMma 3BYKOBbIE CUrHarbl JOMKHbI ObITb 4OMOMHEHbI CBETOBBLIMW CUTHaNamm ¢ o6enx CTopoH
aBepet;

4 gna BCex BOAOHEMNMPOHMUAEMbIX AOBEPEN, BKMNKOYasi CKOMb3sILLME OBEPM,
npuBoAuMbIE B AENCTBME T[MOPABIIMYECKUMM MNPUBOAAMM KaK OT LEHTPanM3OBaHHOM
rmapaBfMYeckor CTaHUMKM, Tak W He3aBMCUMO [AOns KaKOow ABepu, OOMmkHa ObiTb
npegycMoTpeHa CuUrHanmMsaums MUHUManbHOTO  YPOBHS  paboyvert  XMOKOCTU  Unu
MVWHMMAanbHOrO OaBIfiEHMS rasa Wnu Apyrne cpeactBa KOHTPOSSt HAKOMIIEHHOW 3HEeprun B
rmapoakkymynsitopax. 3BykoBasi U CBETOBas CUrHanm3aums AormkHa 6biTb NpegycMoTpeHa Ha
LLeHTparnbHOM KOHCONN XO40BOro MOCTMKA;

.5 nuTaHne CcpeacTtB  WMHOMKAUMM O  COCTOSIHAM  [OBEepern U aBapumHo-
npeaynpeanTensHON CUrHanu3aumm o 3akpbiBaHUW ABepen OOMKHO ObiTb HE3aBUCUMBLIM OT
NUTaHMs NPMBOAOB 3aKPbITUA ABEPEN U OOMKHO MMETb pPe3epBHOE NUTaHMe OT aBapUNHOIo
MCTOYHMKA WM OT UCTOYHMKa 6GecnepeborHoro nutaHuda. [na crnyyas HeucnpaBHOCTM
OCHOBHOTO WCTOYHMKA MNUTaAHUS OOIMKHbI OblITb NPeoyCMOTPEHbI CBETOBOM M 3BYKOBOW
CUrHanel.

7.7.2 CurHanusaumsi 0 nonoXeHnn NpoOTUBOMOXAaPHbIX ABEPEN cornacHo 2.2.3.3,
224 n 3.1.2.3 vactn VI «[lpotnBonoxapHasa 3sawimTta» [OSPKHaA OTBeYaTb Cregylolunm
TpeboBaHMsM:

A1 Ha XOOOBOM MOCTUKE [OMKHbl ObiTb NpeaycMOTpeHbl CpeacTtBa BusyanbHOWM
MHOMKALMM O 3aKPbITOM COCTOSAHUN KaXXO0Wn OBEpu;

.2  ONCTaHUMOHHO ocBObOXOaeMble CKOMb3silMe ABEPU Unv ABepu C NpMBOAOM OT
UCTOYMHUKA SHEeprum [OOfkHbl  ObiTb  00OpyAoBaHbl  aBapuUWHO-NpenynpeanTensHOn
CUrHanusauuen, nogarollen 3ByKOBOM CUrHan B TedYeHne He MeHee 5 ¢, Ho He Bonee yem
3a 10 ¢ oo Ha4ana OBWKEHUS OBEPU U OO MOSTHOIO €€ 3aKPbITUS;

3 nUTaHMe CpeacTtB  MHAMKALMM O  COCTOSIHUM  OBEPEN U aBapuHO-
npegynpeanTenbHoOn curHanmaaumm o6 oceoboxaeHnn geepen SOMKHO ObiTb HE3AaBUCUMbIM
OT NCTOYHMKA OCBODOXAEHWSI ABEPEN N UMETL PE3EPBHOE NUTAHNE OT aBaPUAHOIO UCTOYHUKA
uUnmM ot nctodHnka 6ecnepebonHoro nuTaHus. MNpn HEMCNPaBHOCTM OCHOBHONO WUCTOYHMKA
NUTaHNA OOIMKHbI OblTb MPEAYCMOTPEHBI CBETOBOM M 3BYKOBOW CUrHasbI.
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7.8 CUTHAITU3AUNA B NOMELWWEHUAX MEXAHUKOB

7.8.1 B Xnnbix nomMelleHnsx MexaHUKOB AOImkHa ObiTb NpeagycMoTpeHa 3BYKOBas
CUrHanu3aums aBapuMmnHOro Bbi30Ba MexaHuka, NpMBogMMasi B AEWCTBME BPYYHYHO C nocTa
ynpaBeHnsi rnaBHbIMK ABUraTENAMN U3 MALLMHHOTO OTAENEHMS UMK N3 LLEHTPanbHOro nocta
ynpaefeHns (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 CUrHanmsaums KOHTPOSis A4eecnocOoOHOCTUM MAaLUMHHOMO nepcoHana, npu
3TOM:

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

.2 CUrHan KOHTpOns SOMMKeH nogaBaTbCA B MaLUMHHbBIE NMOMeLLEeHMs. Ecnn B TeueHune
3 MWH curHan KoHTponsi He OyaeT KBUTUPOBAH, TO COOTBETCTBYHOLMW CUrHam [OOJSDKEH
noaaBaTbCA Ha XOO40BOW MOCTUK U B XuUrble, CryXebHble N 06LeCTBEHHbIE MOMELLEHNS, rae
MOXET HaxogMTbCsl 00CNY>XMBAKOLMIA MEXAHNYECKYIO YCTAHOBKY NEpPCoHart;

.3 curHanusaumsi BKIHOYMAEeTCsi MNepcoHanoM, O6CnyXMBaOWMM  MeXaHUYECKYHO
YCTaHOBKY, NPU 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, UMEIOLLIUX HA BOPTY 36 YEJIOBEK 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 OTBevaTb 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 CUrHanm3auuio nocTynneHus Boabl B rpy30Bble TPHOMbI, a
Ans 6annacTHbIX TAHKOB N CYXMX OTCEKOB B HOC OT TapaHHOW NepebopKM — TONbKO aBapunHyro
CBETOBYIO U 3BYKOBYIO CUrHANM3aumtio.

MpenBaputenbHast curHanusauus OomkHa cpabatbiBaTe MNpU OOCTUKEHMM BOOOM
HWXHEro, a aBapuHaa — BEPXHEro YPOBHEN, yNnomsiHyThiX B 7.9.9 yactn 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 WM aBapUMHOWM CUrHanu3aummM 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 QOOfbKHa nonyyaTb MMTaHME OT OCHOBHOMO W
aBapUMHOIO MCTOYHUKOB 3SIEKTPUYECKON SHeprun. BmecTo aBapuMHOro WUCTOYHMKA AOns
NUTaHNSA CUCTEMbI MOXET UCMONb30BaTbCA OTAENbHAgA, MOCTOSHHO 3apshkaeMas OT Cy40BOro
3apsidHOro  YCTPOWCTBA, akKyMynsaTopHas ©Oarapesi, oTBevawowas 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 nuUTaHue [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,
0o6pbIB Lenun, 3ambikaHne Ha kopnyc. [na KOMMNbIOTEPHbIX CUCTEM LOMNOMHUTENbHO OOSMKHA
ObiTb obecneveHa curHanmMsauusi O MNPEBbLILUEHUN BPEMEHU BbINOSIHEHUSA NPOrpammbl,
HEeMUCNPaBHOCTN LEHTPanNbLHOro nNpoLeccopa, a Takke 6roka BBoAa — BbiBOAA.

Cuctema pomkHa pgonyckaTb BO3MOXHOCTb MPOBEPKM 3BYKOBOW W CBETOBOW
CUrHanmsauum.

7.10.5 B cucteme gomkHa 6bITb NpegycMoTpeHa 610KMpoBKa CMrHanmsaumm B criyvae
NCMOorb30BaHNS rpy30BLIX TPIOMOB M dhopnnka B kadecTBe OannactHbiX TaHKoB. Mpn aTom B
crniydae ocyweHus Takux 6annactHbiX TaHKOB ONOKMpOBKa [JOSMKHA aBTOMAaTUYECKM
CHUMATBLCS NMPU CHUXKEHMUM YPOBHS BOAbl HIKE YPOBHS CAMOr0 HWKHEro 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 3awWmnThbl He Hke IP68, a ycTaHOBMEHHbIE HA OTKPLITON YacTn BEPXHEN nanybbl — 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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B3PbIBOOMACHbIX CMECEW, 3TV 3NIEMEHTbI, @ TaKkkKe UX Lienn AOIMKHbI ObiTb MCKpoBe3onacHoro
NCMOSNHEHNS N UMETb CTENEHb B3PbIBO3aLLUUTLI 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 oTBevatb TpeboBaHmsam 9.14.3 u 9.14.4 yactu 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 MOCTWKE M y 6noka aHanusa, ecrniv KOHLUeHTpauus
napoB Yyrneeogopoga [JOCTUraeT YCTaHOBMEHHOrO 3HavyeHusl, KOTOpbIA He [OO0SBKeH
npesbiwaTb 30 % OT HUXKXHEro npegena BocnnaMmeHAeMoCTH.

7.11.3 [laHenb ynpaBneHust curHanusaumen OofmkHa ObiTb pacnorfioeHa B MOCTY
yrnpaBneHnss rpy3oBbIMW OMepauusiMuM, Ha XOLOBOM MOCTMKE WUnM 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 JOMmKHA ObITb NpegyCcMOTpPeHa NaHernb MHOMKALMK, eCin
naHesnb ynpasneHnsa yctaHoBMEeHa B ApYyrnx nocTax.

7.11.5 Ha naHenu ynpaBneHust OOImMKHO OblTb MPEAYCMOTPEHO PY4YHOE YCTPOWCTBO
BO3BpaLLaloLlee cuctTemy ynpaBneHnss CUrHanmsaumnen B pexxmm HopmMarnbHou paboTbl nocne
YCTPaHEeHUs1 aBapuUMHOro curHana unm curHana HemcrnpaBHOCTMW.

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 yCnoBmmu, YTO BCE TOYKM 0TOOpa Npob HaxoaaTcs B OAHOM U TOM e
NoMeLLeHNN.

7.11.8 MaHenn ynpaBneHna AOOMKHbI MMETb BO3MOXHOCTb PYYHOrO KOHTPONS
NCNPaBHOCTM CBETOBLIX U 3BYKOBbIX CUrHamnoB.

7.11.9 Ha xogoBoM MOCTUKE, Ha NaHenu ynpasneHnsa n Ha Bcex NaHensax HaMKaumm
AOSKeH BbITb NpegyCMOTPEH 3BYKOBOM 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 crnabom unu OTCYTCTBYHOLLEM NOTOKE BO3ayxa B nobom Tpybonposoge 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 KOMMbIOTEPHLIX CUCTEMAX CUrHaNM3auum (OyHKLUNA CaMOKOHTPONSA OOIKHa
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 CurHanbl OOIDKHbI NogaBaTbCA OO TeEX MOp, MOKa He MOCTynuT
noareepxaeHne o6 ux NPUHATMM (KBUTUPOBaHWM), a BU3yanbHas WHAMKALMA KaXgoro
CcuUrHana — oo yCtpaHeHnsa HeUCNpaBHOCTH.

7.11.12 DJneKkTpU4YecKNe  KOMMOHEHTbl  CUCTEMbl  OBHapyXeHus  npeaenbHOMn
KOHLIEHTpaLMn B3pbIBOONACHbLIX ra3oB, KOTOPble NpU HOpMarbHOW paboTe MOryT BXOAUTb B
KOHTaKT ¢ npobamu rasa, JOMmkHbl ObiTb B3PbIBO3ALLMULLEHHOMO UCMONHEHUS.

7.11.13 [JomkHa OblTb nNpedycMOTpeHa BO3MOXHOCTb MPOBEPKU U  KanvbpoBKku
o6opynoBaHnsi 0GHapPY>KeHNSA B3PbIBOOMACHOrO rasa.
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7.12 CATHANU3ALMA NOJNOXEHUA OBEPEN 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 ABepy Tuna «Busop», cTBOpYaThle ABepPU, BHYTPEHHME HOCOBbIE ABEpU, BOpTOBLIE
n kopMoBble ABepwnt), AomkHa BbiTb NPeQyCMOTPEHa CBETOBAs M 3BYKOBasi CUrHanm3aums o
3aKpbITOM W, OTAENbHO, NOSIHOCTBIO 3a4PaeHHOM MOJTOKEHUSIX.

MaHenb wHAMKaumMn pomkHa obecnednBaTb KOHTPOMb  UCMPaBHOCTU  CBETOBbIX
WHAOMKATOPOB, a TakkKe UCKINYaTb BO3MOXHOCTb UX CIy4anHOro U HeCcaHKLNOHMPOBAHHOMO
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 3akpbiTUEM/OTKPLITUEM ABEPEN, OOIMKHbI OblTb NPeayCMOTPEHbI:

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 Uenu KOHEeYHbIX BblkNoYaTenen (4aTYMKOB) MOMOXEHUS ABepU OOMKHbI ObiTb
3aMKHYTbI, KOrga ABepb HaXOAUTCH B 3aKPbITOM COCTOSIHMM (MPpU YCTAHOBKE Ha OAHOW ABEpU
HEeCKOmMbKNX JaTYMKOB AOMyCKaeTcs Ux nocrieqoBaTenbHOe CoeanHEHNE);

.3 uenn KOHeYHbIX BbIKNOYaTenen (O4aTtynkoB) MNONOXEHUs 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 CUrHaNM3aums: «4ABepb He 3aKpblTa/He 3agpaeHay,
«3anupatoLLlee 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 yCTPONCTBO 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 BbixoAe CyaHa n3 nopta asepuy 6yayT He 3aKpbiTbl UIK
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).

JdaTtymkn cuctembl CUrHanmMsauum AOMKHbl ObiTb HAOQEXKHO 3alUMLLEHbI OT BO34AENCTBUSA
BOAbl, oOpasoBaHMs fbAa W MeXaHWYECKMX MNOBpPEeXAeHUMn, nnbo [OIMKHbI MMETb
COOTBETCTBYIOLLEE UCTNONHEHWE, JOoNyCKalolLlee BO3AeNCTBME 3TUX (DaKTOPOB.

7.12.6  Ha naccaxupckumx HakaTHbIX CyAax KpoMe CUrHanusauummn nonoxeHusa asepewn
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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XoOgoBoM MocTuke u B LMY obGecneuynBancsi TENEBU3MOHHLIN KOHTPONb 3a NobbiMu
npoTeyYkaMm Yepes BHyTpPeHHME, BOPTOBbIE N KOPMOBbLIE 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 nofoXXeHMem HOCOBOW M BHYTPEHHEN HOCOBOW ABepen N nx
3anuparoLmx yCTPONCTB JOIMKHA OblTb NpefyCMOTPEHa YCTAaHOBKA TENEBU3MOHHbIX CPEACTB
HabnogeHns ¢ BbIBOAOM BUAEOCUrHana Ha MOHUTOPbI, yCTaHOBMEHHbIE HA XOA40BOM MOCTUKE
n B LUMY. Mpn aTom 06bekTbl HAONAEHNSA OOMKHBI ObITb XOPOLLO OCBELLEHbI U OKpaLUEHbl B
KOHTpacCTHble LiBETA.

7.12.8 [omkHa ObITb nNpegycmoTpeHa cuctema cbopa npoTeyek 3abOpTHbIX BOA
(CTOYHbIE KONOAUbI) MeXAy HOCOBOW ABEPbIO U annapenbto, a Npyu ee OTCYyTCTBUM — MeXay
HOCOBOW M BHyTpeHHen asepsiMu. [1pn 3TOM Ha XOO4OBOM MOCTUKE AOfkHa cpabaTbiBaTb
3BYKOBas M CBeTOBas CUrHanmMsaums 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, COBepLUaloWmnxX MeXayHapoaHble perchl,
NOMeLLEHNsT cneumanbHON KaTeropum u rpysoBble rnomelleHnda, B cootsetcteum ¢ 1.5.4.3
n15.9 wvactm VI «[llpoTuBonoxapHaa 3awmuTta» (MpU  OTCYTCTBUM  MOCTOSIHHOMO
naTpynupoBaHns  unu  apyrux  adppekTmBHbIX ~ CNocobOB  KOHTPONS),  OOSMKHbI
KOHTPONMPOBaTLCA TENEBM3NOHHbIMM CpeacTBamMmn HabnogeHus, Tak, 4Tobbl NoABMKKA
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 CATHANU3ALUMA NPEQYNPEXAEHWSA O MYCKE CTAUMOHAPHON CUCTEMbI
NMOXAPOTYLWEHUA 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 CUCTeMbl KaK B 3alLMLL@aeMOM NOMELLEHUN, TaK U Ha NOCTax C MOCTOAHHOW BaxXTOMN.
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 Cuctema TeneBusMoOHHOro Habnwgenns un curHanu3auum (CTH) porkHa
oTBeyatb TpeboBaHuam 7.12.6, 7.12.7, 7.12.9 Hactoswen 4vactm mn 7.15.5 vactm Il
«YcTponctea, obopygoBaHme U cHabxXeHney.

7.14.2 Kak npaBuno, cucTembl TENEBM3MOHHONO HabmnaeHns u curHanmsaumm
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 BM3yanbHOM MHpOpMaL MM O COCTOSHUM
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  criefylowme  aBapuAHO-
npeaynpeanTenbHble CUrHanbl:

.1 nc4ye3HOBEHME OCHOBHOIO NUTAHWS;

2 HeucnpaBHocTb CTH;

.3 HeucnpaBHOCTb (KOpPOTKOE 3amblkaHue, OOpbIB LEenu) kaHana «Tenekamepa —
MOHUTOPY;

.4 HewncnpaBHOCTb Teniekamep(bl);

.5 HencnpaBHOCTb YCTPOMCTBA OOHAPYXEHUSI ABMKEHWS;

.6 HeucnpaBHOCTb YCTPOWCTBA 3anncu BUAEO-UHGOpMaLmn.,

7.145  CTH moryT 6bITb Kak YepHO-6enoro, Tak 1 LBETHOro N3obpakeHuns. YcTaHOBKa
TON UNN NUHOW CUCTEMbI 3aBMCUT OT Heobxoammon nHdopmaTneHoctn CTH, xapaktepuctumk
KOHTpONupyemMoro obbekTa (pacrnonoXxXeHne, OCBELEHHOCTb M APYrMX MpU3HaKoB) W
BO3MOXHbIX LIeNnen (4enoBek, rpys, Boga v gpyrue uenm).

7.14.6 B CTH gna mmHMMmsaumm nomMex Ha akpaHe MOHUTOpa cnegyeT UCMNonb30BaThb
TENEBM3MOHHbIE KaMepbl, WMelWKne napameTpbl MNepedaBaemMoro BuaeocurHana c
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 paspellaroas CnocobHOCTL OObekTMBa LOMMKHA 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 BHYTPEHHUX CryXebOHbIX NOMELLEHWSAX;

2 IP44 — B MaLlUMHHBLIX MOMELLEHUAX;

.3 IP56 — Ha HakaTHbIX nanybax u OTKPbITbIX YacTAX BepXxHen nanyobsbl.

7.14.9 TKcnegyet yctaHaBnmMBaTb C NEPEKPLITUEM «MEPTBbLIX 30HY.

7.14.10 Mecta yctaHoBkM TK BO BHYTPEHHMUX MOMELLEHUSIX crneayeT BblioupaTb C
MUHMMasnbHBIM NepenagomMm Temnepatyp Ans YMeHblueHusi obpasoBaHUsA KoHOeHcaTa Ha
NMH3ax 06BHLEKTMBOB Kamep.

7.14.11 TK, ycTaHaBnMBaeMble Ha OTKPbITON YacTn nanyobl, 4OMKHbI pa3MeLlaTbecs B
TEPMOKOXKyXax, UMEIOLLMX COSTHLIE3aLLMNTHbIN KO3bIpeK.

7.14.12 B TemMHOe Bpems CYTOK, €CIiM OCBELLEHHOCTb KOHTPOSMPYEMOM 30Hbl HMXE
yyBcTBUTENBLHOCTU TK, 06bEKT (30Ha obbekTa) AomkeH 0b6opyaoBaTbCA AOMOMHUTENBHBLIM
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 cseta (BLC). lMpm wucnonb3oBanmn CTH uBeTHOro
n3obpaxeHns NpMMeHeHne NHpPaKpacHOro OCBELLEHMSA HEAOMYCTUMO.

7.14.13 [Onsa otobpaxeHus noctynatowen ¢ TK nHdopmauum OomKHbl NPUMEHATLCS
creumnanbHble MOHUTOPbLI, CNOCOBHbIe paboTaTb KPYrroCyTOYHO B TeYeHue ASIMTENbHOro
BPEMEHM C HenoaBwXHbIM u3obpaxeHveMm. Pasmep guaroHann MOHUTOPOB AN
NONMAIKPaHHOIO U3obpaxeHus OormkeH ObiTb B npegenax 15" — 21" npu paspelueHun He
meHee 800 TBNn And 4epHo-6enoro m3obpaxexusi (400 TBN NSt UBETHOrO M306paeHus)
unm 10" — 14" gns MOHWUTOPOB MOSIHOSKPAHHOIO WU300paXKeHUs Mpu  paspeLleHun He
mMeHee 600 TBN Ans YepHo-6enoro nsobpaxeHus (300 TBN ANS UBETHOro N306paxeHns).

Onsa >KK MOHUTOPOB paspelleHne AOMKHO COCTaBnAaTb He MeHee 1280x960 nukcenen
npu gmuaroHanu 15" — 21" n He meHee 1024x756 nukcenen npu guaroHanu 10" — 14",

7.14.14 [Ons 3anMcu  TEeNeBU3UOHHbLIX  W300paXXeHWn  OOMKHbl  NMPUMEHSATLCH
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 ¢ 6onbLunm BpeMeHeM 3anmcm 4onyckaeTcsa 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  OOSKHbl  obecneuvvBatb
NpMopuUTETHOE aBTOMaTM4eCcKkoe OToOpakeHne Ha aKpaHe MOHUTOPOB 30H, OTKyAa NoCcTynuna
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 nNpeBbILLEHUN TeMIepaTypbl carnbHUKOB BasioB, NOALLMMNHUKOB
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 CATHANU3ALMA 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 NUTAHWME OT OCHOBHOMO MCTOYHMKA
3MEKTPUYECKON IHEPTUN.
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7.18 CUTHAJNTM3ALUA NO U3BbITOYHOMY OABNEHUIO UITU BAKYYMY
B N'PY30BbIX TAHKAX

7.18.1  CwurHanu3auusa no usbbITOMHOMY OABMEHUIO UMW BaKyyMy B py30BbIX TaHKaX
AOIMKHa oTBevaTb TpeboBaHmam 9.7.12 yactu VIl «Cuctembl 1 Tpybonposoabl».

7.18.2  Cucrtema curHanmsaumm gorkHa nonyvaTtb NMTaHWe OT OCHOBHOMO UCTOYHMKA
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 JofmkHa 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 obecrneunBaTtb nNogadvy 3ByKOBOW M CBETOBOW
CUrHanu3auum Ha nocTtax C NOCTOSIHHOW BaxTOW MpW 3anofiHeHUM TaHkoB Ha 95 % n 98 %
COOTBETCTBEHHO.
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7.20 CUTHAJTM3ALIUA O HEMCNPABHOCTU CUCTEMbI 3KCTPEHHOM OTAOAYM
BYKCUPHOW JIEBEOKU

7.20.1 Cwurhanusaums oormkHa oTeevatb TpeboBaHmam 6.6.3 yactn IX «MexaHn3mbl».
7.20.2 NnTaHne cpeacTs curHanmMsauumM M UHOMKaAUUMKM NapameTpoB, CBA3AHHbLIX C
paboTon CUCTEMbI SKCTPEHHOW OTAAuYN, OOIMKHO OCYLLECTBASATLCS OT OCHOBHOIMO MCTOYHMKA
ANEKTPUYECKON 3HEPrNN U OOMKHO MMETb pe3epBHOE NMUTaHWEe OT aBapUMHONO UCTOYHUKA,
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 NOMOLLIbIO YCTPOWCTB, YCTAHOBIIEHHbIX B HAYarne Kaxaown
uenw.

He TpebyeTcs 3awmnTbl Uenu nNuTaHus Wuta OT Neperpys3ok, ecrnv nurtaemble OT 3TOro
WwnTa noTpebutenn umelT MHAMBMAYanbHble YCTPOWUCTBA 3alnTbl OT Neperpy3ok, a kabenb
uenu nuTaHns Wwuta nogobpaH Ha MakcMarnbHbI paboynii TOK.

8.1.2 3awunTHble YCTPOMCTBa [OOIMKHbI ObiTb NoaobpaHbl K XapakTepucTukam
3awmaemoro obopyaoBaHusa Takum obpasom, 4Tobbl OHM cpabaTbiBany Npyu HegoNyCTUMbIX
neperpyskax n Tokax KOpOTKOro 3aMblKaHus.

8.1.3 Cucrtema anekTpu4eckon 3aluTbl AOSMKHA ObiTb M30MpaTENbHON Kak B 30HE
TOKOB Neperpy3ku, Tak 1 B 30HE TOKOB KOPOTKOro 3amblikaHust. Mpn aToM 3alumTta AormkHa ObITb
BbINOSNIHEHA Tak, 4YTOObI ee cpabaTbiBaHWe He OKa3blBano OTpULATENbHOrO BMAWUSHUSA Ha
HadeXHOCTb paboTbl Cy4OBOW 3MNEKTPOCTaHUMM M obecneyvyeHns nNUTaHus OTBETCTBEHHbIX
YCTPOMCTB. YCTpPOMCTBa 3alUMUTbl OT MEPEerpy3ok U KOPOTKOrO 3aMblkaHUsi He [AOMMKHbI
cpabaTbiBaTb OT NYCKOBbIX TOKOB 3aLLMLLI@EMOro 3feKTpUYeckoro 0b6opyaoBaHums.

8.1.4 3awmTa oT neperpysku gormkHa ObiTb YCTaHOBEHA:

.1 KaKk MMHUMYM B ofHOM chase Unn B NOMNOXUTESNbHOM MONoce Npu ABYXNPOBOLHOM
CUCTEME;

.2 Kak MUHUMYM B OBYX (paszax — npu U30ONNPOBAHHOW TPEXMPOBOAHOW CUCTEME
TpexdasHoro Toka;

.3 BO Bcex (pasax — npu Tpexdra3HOn YeTbIpeEXNPOBOAHON CUCTEME.

8.1.5 3awmTta OT KOPOTKMX 3aMblKaHWA [OOMKHA YCTaHaBNUBATLCSA B KaXKOOM
N30NMPOBAHHOM MOMOCE CUCTEMbI NMOCTOAHHOMO TOKa, @ Takke B KaXOon ha3e CUCTEMbI
nepemMeHHOoro Toka.

YcTaBku No TOKY YCTPOWCTB 3alUmnTbl OT KOPOTKOrO 3aMblKaHUSA AOSMKHbI COOTBETCTBOBATL
He MeHee 4Yem 200 % HOMMHANBHONO TOKAa 3alLMLLAEMOro 3dnekTpoobopyaoBaHUS.
CpabaTtbiBaHne 3amTbl MOXET ObiTb 6€3 BblAepXkM BPEMEHU UM C BbIOEPXKKON BPEMEHMU,
HeobxoAnMOKM ANng NoNy4YeHnsa COOTBETCTBYHOLLEN N3BMpaTEenbHOCTMW.

YCTPOMCTBO 3alnTbl OT TOKOB KOPOTKOrO 3aMblKaHUS MOXET WCMNOonb30BaTbCA 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 Kaxaoro kabens MeHbllen nNnowanm cevyeHnsa aormkHa bbiTb
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 YCTPOWCTBA,
UCKIToYaloLwme BO3MOXHOCTb HEMEANEHHOMO MOBTOPHOIO BKMAKOYEHMS nocre cpabaTbiBaHus
3aLMThI.

8.1.8 ONEKTPOHHbIE WITM KOMMbIOTEPHbIE YCTPOWCTBA 3alUUTbl TEHEpaTopoB W
KpYnHbIX NoTpebutenen AomkHbl 6biTb BbINOMHEHbI TaknMm 0b6pa3om, 4TobbI Obina obecneyeHa
yaobHas ngeHTudmrkaumns n perynmpoBka ux ycraBok cpabaTtbiBaHuS.

YctponctBa 3awiMTbl OOSMKHbI ObITb  OCHalWeHbl HeobxoauMmon annapatypon  u
WHCTPYKUMSIMM MO NpOBEpPKe MX paboToCcnoCOBHOCTU N COCTOAHUS YCTaBOK.

YcTponctea 3aluTbl FEHEPATOPOB WU KPYMHbIX noTpebutenen OTBETCTBEHHOMO
Ha3Ha4YeHNs1 OOJSPKHblI MPOBEPATLCA B OEWCTBMM Kaable 5 net ana noarBepXaeHus
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 3aLMTbl OT NEPErpy30K M KOPOTKOro 3amblkaHWst; 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 crneayoLlme yCTPONCTBa 3aLmThl:

A1 OT Neperpysok;

.2 OT KOPOTKOro 3aMblKaHUS;

3 OT 0OpaTHOro Toka unu ot o6paTHOM MOLLIHOCTY;

4 OT MMHMManbHOIO HanpsXKeHus.

CrniegyeT NpUMEHATb Takme YCTPOWCTBA 3alLmTbl reHepaTopoB OT NeperpysoK, KoTopble
UMEIOT CBETOBYIO U 3BYKOBYIO CUrHanmsauumio O neperpyske, OEWCTBYIOLLYIO C BblOepXKKOM
0o 15 muH anga Harpy3ok ot 100 go 110 % HOMWHaNBHOro TOKa, U BbIKNOYEHNE reHepaTopoB
C BblAEPXKOW  BpPEMEHW, COOTBETCTBYIOLLEN TEPMWUYECKOM  MOCTOSAHHOW  BPEMEHU
3almuaemMoro reHepartopa ang Harpysok B npegenax ot 110 go 150 % HOMUHanNbHOro Toka.

Cnepyet, 4tobbl ona ycrtaskm 3awmuTbl Ha 150 % HOMMHaNbLHOrO TOKa reHepatopa
BblOepKKa He npeBsblllana 2 MUH 414 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 KOHCTPyKUnen
reHeparopa.

YcTaBkM 3awWnTbl OT NEpPerpyskn n BblAEPXKKM BpeMeHW AOMKHbl OblTb nogobpaHbl K
neperpy3oyHbiM XapaKTepucTukam MpUBOAHOrO ABuUraTens reHepatopa Takum obpasom,
4yTOObl ABUraTenb MOr B TEYEHME MPUHATON BbIOEPXKKM BPEMEHU pa3BMBaTb HEOOXOAMMYHO
MOLLHOCTb. [N 3awuTbl reHepaTopa OT Neperpy3ku He AOMMKHbl MPUMEHATLCA 3alUUTHbIE
YCTPONCTBA, KOTOPbIE NUCKNOYaIOT HeMeANeHHOe NOBTOPHOE BKNIOYEHNE reHepaTopa.

8.2.3 [omkHO OblITb  NpeaycMOTpeHO  aBToMaTudeckoe W mnsbupaTtenbHoe
OTKIMOYEHNE HEOTBETCTBEHHbIX YCTPONCTB NpW neperpyske reHepatopoB. OTKIOYEHNE ITUX
YCTPONCTB MOXET OblTb BbIMNOMHEHO B OA4HY WIW HECKOMbKO CTyNeHen COOTBETCTBEHHO
neperpysodHon cnocobHOCTU reHepaTtopa.

Mpn aTom:

.1 He gonyckaeTcs aBTOMatu4eckoe OTKIIOYEHNE OTBETCTBEHHbIX YCTPONCTB NEPBON
KaTteropuu;

.2 ponyckaeTcsa aBTOMaTMYeCKOe OTKMOYEHNE OTAENbHbIX OTBETCTBEHHbIX YCTPOWCTB
BTOPOWN KaTeropum npu ycrosum, YTO Npu BOCCTAHOBIIEHUM HOPMAIbHOMO 3NEKTPOCHabXeHns
nocrnie neperpyskn coxpaHseTcs paboToCnOCOBHOCTL YCTPOMCTB, obecneymBaroLnx
©e30nacHOCTb CyaHa;

.3 ponyckaeTtcd aBTOMaTU4ecKoe OTKIYEeHWe YCTPOWCTB, MpefHa3Ha4YeHHbIX Ans
nogaepXaHns MMHMManbHbIX KOMGOPTHLIX YCIOBMI 0BUTAEMOCTM Ha CyaHEe ANa aKMnaxa u
naccaxupos.

[MprMmepoM Takux YCTPONCTB ABNAIOTCS:

YCTPOWCTBA AN5 NPUrOTOBNEHNS NULLIN,

ycTponcTea ang oborpesa, NPOBU3NOHHAA XONOAUNbHAsA YCTaHOBKa,

npuBoabl 6bITOBOM BEHTUNALMM,

YCTPOWCTBA CUCTEM BOAOCHAOXEHUSA 1 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 unmn ot obpaTHON MOLLHOCTM AOMMKHA ObiTb NogobpaHa K XxapakTepuctukam
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 NpuBoAa reHepartopa
TypbuHa [Buratens BHyTPEHHErO CropaHuns
[MepemMeHHbIn 2 — 6 % HOMWHanNbHOM MOLLHOCTH 8 — 15 % HOMWHaNbHOM MOLLIHOCTH
reHepaTopa, kBt reHepaTtopa, kBt
[MocTOsHHBIN 2 — 6 % HOMUMHanbHOro Toka reHepartopa, A | 8 — 15 % HoMMHanbLHOro ToKa reHepartopa, A

Bpems cpabaTbiBaHUSA AaHHbIX BUAOB 3aLUMThl NPU YCTaBKax, yKka3aHHbIX B Tabnvue, He
OOIKHO npeBbiwath 10 c.

3awmTa reHepaTopoB NOCTOSAHHOrO TOKa OT 06paTHOro ToKa AOSMKHA YyCTaHaBNMBAaTLCS B
nosntoce, NPOTMBOMOMOXHOM TOMY, B KOTOPOM HaxoAUTCHA ypaBHUTENbHbIN nposog. [lpwu
CHWKEHUN NPUNOXEHHOro HanpsxeHms Ha 50 % 3awmta oT 06paTHOM MOLLUHOCTU MK OT
obpaTtHoro Toka gormkHa ObiTb elle cnocobHa K OENCTBUIO, XOTHA 3Ha4YeHne obpaTHOro Toka
nnm obpaTHOM MOLLHOCTN MOTYT BbITb APYTUMM.

3awmta OT obpaTHOro Toka M OT obpaTHOM MOLLHOCTM [OOMmKHa obecneymBaTb
BO3MOXHOCTb Nnepeaaym MOLLHOCTK, OTAaBaeMoW 13 CyAOBOW CeTu (Hanpumep, OT rpy30BbIX
nebenok).

8.2.5 3awmra oT MMHUManNbHOroO HaNPsSPKeHNA A0MKHa obecneynBaTb BO3MOXHOCTb
HaJEeXHOro MOAKIMIYEHUS TeHepaTopoB K WuHaM npu HanpshkeHun 85 % un Gonee
HOMWHANbHOMO M WCKMIOYUTb BO3MOXHOCTb MOAKMOYEHUSI TeHepaTopoB K LIMHaM npwu
HanpsbkeHnn meHee 35 % HOMMHAnNbHOro, a Takke OTKMYaTb reHepaTopbl NPU CHKEHUN
HaNpsPKeHNsa Ha ux 3axxumax B npegenax ot 70 oo 35 % HOMUHaNbLHOrO.

3awmTa OT MMHUMAarnbHOMo HaNPsHXeHNsA AOMKHa 4eNCTBOBaTb C BblAEPXKKOM BpEMEHUN Ha
OTKIMOYEHNE reHepaTopoB OT LUMH NPU CHWXKEHUW HaNpsKeHUsa U JOIbKkHa AencTeoBaTb 6e3
BbIAEPXKKN BPEMEHM MpU NOMbITKE MOAKMYEHNS K LUMHAM reHepatopa [0 AOCTMXEHMS
YKa3aHHOro Bbllle MUHUMANbHOIO HaMNps»KeHus.

8.2.6 IOna reHepatopoB MowHocTeto 1000 kB-A n ©Gonee pekoMeHayeTcs
yCTaHaBnMBaTb 3alMUTy OT BHYTPEHHUX MOBPEXAEHWA W 3alWMTy TOKOMpPOBOAA MexXay
reHepaTopoMm M €ro LKUTOM C BbiKMoyaTenem. Ecnm reHepaTop v ero WMT yCTaHOBIEHbI B
pasHbIX NOMELLEHMSAX, Takas 3awmTa obasaTenbHa.

8.2.7 Ecnun reHepaTop NOCTOSIHHOrO TOKa C MPUBOAOM OT TypOMHbI NpeaHa3HayeH
ANa napannenbHon paboTbl, JOMKHO ObITb NPeAYCMOTPEHO OTKIHOYEHME aBTOMATUYECKOro
BbIKNOYaTENA reHepaTopa npu cpabaTbiBaHny aBTomata 6e3onacHOCTU TypOUHbI.

8.2.8 YcTaBkM NO TOKY YCTPOWCTB 3allMTbl C BbIAEPXKOM BPEMEHU [OOSTKHbI
nogdbvpatbcs TakMm oOpasom, 4YTOObl BO BCEX Ccriydyasx obecneymBanocb HagexHoe
OTKIMOYEHNE TOKa KOPOTKOro 3aMblKaHUS MO MCTEYEHUN YCTaHOBNEHHOW BblAEPXXKN BPEMEHM.

8.2.9 B cuctemax BO3OyXOeHMS TreHepaTopoB [OOMycKaeTcs  MpUMEHEHMe
npeaoxpaHvTenen B kKa4ecTBe YCTPOMCTB 3aLlMTbl MONYNPOBOAHNKOBbLIX 3N1EMEHTOB.
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8.3 3ALLUUTA INEKTPUYECKUX OBUTATENEN

8.3.1 Ha dwuagepax, oTxogswmx OT pacnpefeniMrenbHbIX LWUTOB, MUTarLWwmx
anekTpudeckne gsuratenM MowHocTbio Bbiwe 0,5 kBT, JOMKHbI yCTaHaBnMBaTbCA
YCTPOWCTBA 3alUnTbl OT TOKOB KOPOTKOIO 3aMbIKaHUA W Meperpys3ok, a Takke YCTPOWCTBO
HyfeBOW 3alUuTbl, ecnn He TpebyeTcs NOBTOPHOIO aBTOMATUYECKOro MycKa aMeKTpU4ecKoro
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 OMMKHbI OTKIOYATL 3alLMLaeMbI ANEKTpoABUraTenb Npu neperpyske B
ananasoHe 105 — 125 % HomMMHanNbHOro Toka.

8.3.3 B uensx nuTaHna anekTpuyeckux NpMBOAOB MOXAPHbLIX HACOCOB HEe [OKHbI
NPUMEHATLCA  YCTPOWCTBA 3alMTbl OT neperpyskn, paboTalolwme Ha npuHUune
3NEKTPOTENSOBbLIX 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 YyCTaHOBMNEeHa CBeTOBasd M 3BYKOBAs CUrHanmsaumss O neperpyske
asuratens n o6 obpbiee nobon 13 has pugepa, NUTaKOLLEro afnekTpoasuraTenb.

8.4.2 ABTOMaTUYECKNE BbIKITHOMaTENN, 3awuLaroLme aneKkTpoasuraTenu
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 anekTpogBuraTenuM nepeMeHHoro Toka — Ha
BbIKNtOYeHNe 6e3 BblOepXKKN BpeMeHn npu Toke He MeHee 125 % Haubonbluero nyckoBoro
TOKa 3aliuLiaemMoro anekrpoasuratens.

Ecnu B kauecTBe Takon 3almnTbl MPUMEHSAIOTCA NPeAoXpaHuTenu, cnegyeT noabupartb
HOMWHAnNbHbIA TOK MMaBKOW BCTaBKM MpedoXpaHuTeNnen Ha ofHy CTyNeHb Bbllle, YeM 3TO
BblTEKAET 13 3HaYEHU NYCKOBbIX TOKOB 3N1EKTPUYECKOro ABuraTens.

8.4.3 [na anekTpuyeckux geuraternen NpUBOSOB CPeaCTB aKTUBHOIO ynpaBrieHus
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
AuanasoHe Harpysok, ykasaHHom B 8.3.2.

3awmTa OT TOKOB KOPOTKOrO 3aMblKaHWsa JOIPKHA oTBeYaTb TpebosaHunsam 8.4.2.

8.4.4 [nsa anekTpogsuratenen pynesbiX YCTPOUCTB C HENOCPEeACTBEHHbBIM NPUBOAOM
AonycKaeTcss NpUMEHeHMe 3alMTbl OT Mneperpysku, npu CTOAHKE JnekTpoasBuraTens nog
TokoM 6ornee 60 ¢, ¢ ycTaBKOWM, 3KBMBANEHTHOW HE MEHEE YEM ABYKPATHOMY HOMMUHANbHOMY
TOKY 3aLlMLLaeMOoro anekTpoasuraTens.

Ecnn nuTaHue Takux anekTpoasuraTenen  OCyLlecTBNAeTCAa 4Yepe3 YacTOTHbIN
npeobpasoBarerib, NO3BONAOLLMIN OrPaHNYNTL TOK NPWU NOMHOW Harpy3ke pyneBoro npMeoaa,
TO 3awmta OT neperpy3km He Tpebyetca. [lpu 3ToM HeobxoouMmo npenycMOTpeTb
CUrHanu3auui o neperpyske 4acTOTHOro npeobpasoBaTensa C YCTaBKOW, 3KBMBANEHTHOM
HanbonbLuemy JONYCTUMOMY TOKY NPW HOPMarbHbIX YCrOBUAX paboThbl pyrieBoro npuBoAaa.
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8.5 3ALLIUTA TPAHCO®OPMATOPOB

8.5.1 Ha cdmaepax nutaHusa nepBuYHbIX 06MOTOK TpaHCHOPMaTOPOB AOMKHbI ObiTh
YCTaHOBMEHbl YCTPOUCTBA 3alMTbl OT KOPOTKOrO 3aMblkaHWA U neperpysku. Ecnu cdougep
nUTaHua nepBuYHOM OBMOTKM TpaHcopMaTopa 3awullieH TOMbKO OT TOKOB KOPOTKOrO
3aMblkaHus, puaep NUTaHUs BTOPUYHOM OBMOTKM AOSMKEH BbiTb 3aliuLLEH OT neperpysku.

Ona TpaHcdopmaTopoB MowHOCTEO A0 6,3 kB-A pgonyckaetca 3awimta TOSMbKO
npeaoxpaHUTensaIMu.

[na nameputenbHbIX TPaHCHOPMATOPOB HaMpPsXKeHUst U TpaHCHopMaTopoB MUTaHUS
uenewn ynpaBneHus 3awmrta oT Neperpysok 1 curHanmsaumsa He TpebytoTes.

8.5.2 Ecnn TpaHcdopmaTopbl npefHasHayveHbl ANnA  napannensHonm paboTsl,
Heo6XxoOMMO yCTaHaBnMBaTb BbIKIOYATENW, BbIKOYAKOWNE UX MEPBUYHYIO U BTOPUYHYIO
06MOTKM, 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 [OMKHO ObiTb
BbINOSIHEHO TakuM 0Bpa3om, 4Tobbl MCKMYanacb BO3MOXHOCTb HAXOXAEHUSA UX BTOPUYHbBIX
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 BCneacTBME MOHWKEHUSI UM UCYE3HOBEHUSI HAMNPSHKEHMS Ha BbIXo4e 3apsiAHOro
yCTpOWCTBA.

8.6.3 [Ona akkymynatopHbix 6atapen, npegHasHa4YeHHbIX AN nycka gBuraTenen

BHYTPEHHEro CropaHunsi, PEKOMEHAYEeTCSl yCTaHaBNMBaTb pa3beAuMHUTENN B Havane uenm co
CTOPOHbI  AKKyMynaToOpoB, OTKMovatowme 6atapen ot notpebutenen (gonyckaetcs
yCTaHOBKa pa3beauHUTENs B O4HOM MNOoce).
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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 3alUUTy OT KOPOTKOro 3aMblKaHWA UM YCTPOWCTBA, OrpaHuMyMBaloLLime TOK
KOPOTKOro 3amblKaHWSI.

KoHTpOnbHbIE Namnbl MOryT HE MMETb COOCTBEHHOM 3alUMTbl OT KOPOTKOro 3amMblKaHUs
MAn YCTPOWCTB, OrpaHnYMBalOLLMX TOK KOPOTKOrO 3aMblkaHWsl, €Cnu BbIMOSIHEHbLI BCe
yKa3aHHble HMXe YCITOBUS:

A namnbl HAXo4ATCA B 06LLEM KOXyXe YCTPONCTBA;

.2 namnbl NoNyyalT NUTaHWE OT Lenen, HaxXoOALWNXCa BHYTPU KOXyXa YCTPONCTBA;

3 3awmTa Lenu yCTPoONCTBa paccumMTaHa Ha TOK, He npeBbiwaownn 25 A,

il noBpexageHne B Lenu namnbl He MOXeT Bbi3BaTb MNepepbiBa B paboTte
OTBETCTBEHHOr0 YCTPONCTBA. YCTPONCTBA 3aLMTbl OT KOPOTKOro 3aMblKaHMS MW YCTPOMCTBA,
OrpaHMYMBaIOLLME TOK KOPOTKOrO 3aMblKaHUSl, OOJDKHbl HAaXOOMTbCS BO3MOXHO Onumke K
BbIBOJAM 3allMLLAEMOro YCTPOMCTBA CO CTOPOHbI MUTaHMS.

8.7.2 KoHaeHcaTopsbl 3alMThl OT paguMonoMex, yctaHaBnmBaemble B LIENsX MaBHbIX
N aBapuHbIX pacrnpenennTeNibHbIX WNTOB, B LIENAX reHepaTopoB, a TakKe dNeKTPUYecKmx
YCTPOWMCTB OTBETCTBEHHOINO Ha3HA4YeHWUs, OOSMKHbI MMETb 3alUnTy 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 3amblKaHWs, HO MOTyT HE MMEeTb COOCTBEHHOWM 3alUnUTbl, €Cnn
BbIMOSIHEHbI 00a yKa3aHHbIE HIKE YCIOBUS:

A KaTyLWKM YCTaHOBIIEHblI B OOLLEM KOXYXe YCTPOWCTBA, UMEKT OOLLYI0 3alunTy U
OTHOCATCA K cUCTeMe yrnpaBreHns OQHOro yCTPOUCTBA;

.2 KaTyLKM 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 MNONYNpPOBOOHUKOBbIE YCTPOWCTBA [LOMKHbI WUMETb 3aluTy OT
BHYTPEHHUX U BHELUHNX NepeHanpsiXeHnin.
8.8.2 briokn nonynpoBOOHMKOBBIX 3MEMEHTOB [AOSMKHbI OblTb  3aWMLWEHbl OT

KOPOTKOrO 3aMblkaHus. 3aluta AMoO0B M NONynpOBOAHUKOB AOMMKHa ObiTb OoTAeneHa oT
3aLMUTHOW LENn HarpysKku.

8.8.3 Ecnn npegycmoTpeH TOMbKO OAWH MoTpebuTenb, JonyckaeTcd, 4Tobbl
Harpyska u 6510KkM AMOA0B M NOMYyNPOBOAHUKOB MMENN OOHY OOLLYIO 3aLuTy.
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 YCTaHaBnMBaTbCA B LENsX
NUTaHUSA PO3eTOK, NpeAHa3HaYeHHbIX AN NUTaHUA NepPeHOCHOro 06opyaoBaHUA U B Lensax
NMUTaAHUSA KalTHbLIX PO3ETOK, a TaKKe PO3ETOK B OOLLECTBEHHbLIX W WMHbBIX MOMELLEHUAX C
HanpshkeHnem Bblwe 6e3onacHoro (50 B).

8.9.3 YcTponcTea 3alMTHOrO OTKIHOYEHMSA OOIDKHbI MMETb YCTaBku cpabaTbiBaHWs
Nno TOKY HyneBoKn nocnegosatensHOCTU B Npegenax 10 — 30 MA.
8.9.4 [na sanektpnyeckoro o6opyaoBaHNs OTBETCTBEHHOIO Ha3HAYeHMs YCTaHOBKA

yCTpOVICTB 3aLLUNTHOIrO OTKIKYEeHNA He OOoNYyCKaeTCA.
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9 ABAPUUHBIE 3NEKTPUYECKUE YCTAHOBKMU

9.1 OBLWME NMOJNTOXXEHUA

9.1.1 Ha kaxgom camMoxogHOM cyaHe AOfmKeH OblTb YCTaHOBMEH aBTOHOMHbIV
ABaPUNHbBIN UCTOYHMK 3NIEKTPUYECKON 3HEpPrmn. Takom UCTOYHUK He TpebyeTcs Ha cydax, Ha
KOTOPbIX OCHOBHbIMW WCTOYHMKAMW SMEKTPUYECKON JHEPrun SBNSAOTCH akKyMyNSTOPHble
GaTapew, npu yCNoBmK, 4TO, NO KpanHeN Mepe, 0OAHa U3 YCTaHOBMNEHHbIX GaTaper No eMKoCTH
N pacnonoXeHuto oTBeyaeT TpeboBaHMAM, NPeaAbABNAEMbIM K aBapUNHOMY UCTOYHUKY.

9.1.2 B kayecTBe aBapuMHOrO MCTOYHMKA MOXET MPUMEHSTLCA FeHepaTop Wnu
akKymynaTopHasi 6aTapes.
9.1.3 MOLHOCTb aBapUMHOrO MCTOYHMKA AOMKHA OblTb AOCTATOYHOM ANS MUTaHWUS

BCeX noTpebutenen, ogHoBpemeHHasd paboTa KoTopbix Tpebyetca ana 6GesonacHocTu
nnaBaHusA B cnyyae aBapun. Ha cygax, roe anektpuyeckass aHeprus Heobxoguma ans
noaaepXaHus OBWXKEHMS, MOLLHOCTb aBapUMHOIO MCTOYHMKA JNEKTPUYECKOW SHEprum
AOMKHA ObiTb AOCTATOYHOM AJ11 BOCCTAHOBIEHUS OBWXEHWUSI CyAHA (COBMECTHO C APYruMMm
MexaHu3Mamu, ecnv 3To npegycmartpuaeTcs) B TedyeHne 30 MrH nocne 06ecTounBaHums.

9.1.4 [omkHa ObITb NpegycMOTpeHa BO3MOXHOCTb MPOBEPKM B LEWCTBUN BCEWN
aBapuUNHOWN YCTaHOBKW BMECTE CO CpefCcTBamMu aBTOMaTUYECKOro nycka ausernb-reHepaTopa.
9.1.5 B ueHTpanbHOM MOCTYy ynpaBrieHna Wnu Ha rnaBHOM pacnpenenuTenbHOM

lMTe [OIDKEeH YyCTaHaBNMBATbCA YyKasaTenb, [AEWCTBYOWMIA Npu  paspsake  nobown
aKKyMynaTopHou 6aTapen, SBNSALWENCA aBapUAHBbIM MCTOYHUKOM.

9.1.6 ABapurHble WNCTOYHMKM IFEKTPUHECKOW ISHEPrMM [JOOSMKHbI UMETb 3awuTy
TONMbKO OT KOPOTKMX 3aMblkaHuin. Ecnn aBapuiiHbIM UCTOYHMKOM SIBNSIETCH reHepaTtop, B
LEeHTpanbHOM NOCTY YrNpaBneHnst v Ha rmaBHOM pacnpeaennTernibHOM LWKTe AoMmKHa ObiTb
npeaycMoTpeHa CBeTOBasi U 3ByKOBas CUrHanmM3aumns o neperpyske reHepartopa.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)

118
9.2 MNOMELLEHUA ABAPUAHbBIX NCTOYHUKOB 3NEKTPUYECKOWN SHEPTUMN

9.2.1 MomelleHns aBapUHbIX WCTOYHWKOB  3MNEKTPUYECKOW 3HEeprum u KX
TpaHCOPMATOpPOB (€CnM  MMEKOTCS), aBapUMHbLIX MNEPEXOAHbIX MWCTOYHWKOB 3JHEPruu,
aBapUNHOIO pacnpeaenuTenbHOro Wuta W pacnpegenuTenbHOro  Wwuta aBapUMHOIO
OCBELLEHMSA OOIMKHbI ObITb pacnonoXeHbl Bbille CaMOW BEpPXHEW HernpepbiBHOW Nanyobl, B
KOpMy OT TapaHHOM Nepebopkn M BbiTb NErKOAOCTYMHLIMU C OTKPbLITOM Nanyobl. YKasaHHble
NOMELLEHMSA Ha cydaX, Ha KOTopble pacnpocTpaHstoTcs TpeboBaHusa vyactn V «[leneHne Ha
OTCEKM», OOIMKHbI Takke pacnonaratbCs, kak MUHMMYM, Ha 300 MM Bbille CamMOW BbICOKOWM
(aBapuiiHO) BaTEPNUHUN.

9.2.2 Pa3smelleHMe aBapUMHbIX WCTOYMHUKOB 3JNEKTPUYECKOW 3JHEeprun, a Ttakke
npuHagnexawmx um TpaHCcOPMaTOpPOB, €CMM TaKOBble MPUMEHSIOTCS, MNEPEXOOHbIX
WCTOYHUKOB  3NEKTPUYECKOM 3HEprun, aBapuUAHOIrO pacnpefenuTenbHOro wmrta U
pacnpeaenuTenbHOro LWnUTa aBapunHOro OCBELLEHNS OTHOCUTENbHO OCHOBHbLIX UCTOYHUKOB
3NEKTPUYECKON SHEPIMM N UX TpaHCOopmMaTopoB W [MABHOIO pacrnpeaenMTenbHoro wmrta
OOIDKHO BbITb Takoe, YTOObI NoXap UNKu gpyras aBapusi B MOMELLEHUN OCHOBHOIO 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 aBapPUNHbIX WCTOYHUNKOB 3NEeKTPUYECKOM 3Heprum,
npuHagnexawmx K HuM TpaHchopmaTopoB, MNEPEXOAHbIX WMCTOYHUKOB 3NEKTPUYECKON
3HEeprumn, aBapuMmnHOro pacnpeaennTenbHOro WuTa u pacnpeaenuTenbHOro WmTa aBapumnHoro
OCBELLEHUSI MO Mepe BO3MOXHOCTM He AOMMKHbI OblTb CMEXHBIMU C MaLLMHHO-KOTENbHbLIMN
NOMELLEHMAMN W C MNOMELLEHNAMMU OCHOBHOIO WCTOYHMKA 3JIIEKTPUYECKON SHEPIuM,
npuHagnexawmx K Hemy TpaHcopmaTopoB U MMaBHOIO pacnpedenMTeNbHOro WuTta.

B cnyyae cMexXHOro nx pacnonoxeHusa pasgenstowme nx nanyool n nepebopkm 4OMmKHbI
ObITb BbINOMHEHbI B COOTBETCTBUN C TpeboBaHnaMmKn Yyactu 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 SHEPTUKN ABNSIETCA reHepaTop,

aBapuHbIA pacnpedenvTenbHbli LWUT OOSMKEH YyCTaHaBNMBaTbCA B O4HOM 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 aKKymynaTopHble ©Oatapeu And nycka aBapUAHOro
arperara, ¢ y4etom TpeboBaHuin 13.2.

9.2.6 lNomelleHne aBapuUMHOro Au3enb-reHepaTopa [LO/MKHO WUMETb OTOrMfEeHue,
obecneumBalollee TemnepaTypy B MOMELLEHUN, OOCTATOYHYH And 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
aKKymynaTopHaa OaTtapesi, TO OHa W aBapuWHbIA pacnpedenuTenibHbld  WUT  OOMKHbI
yCTaHaBNMBaTbCA B OTAENbHbIX MOMELLEHNSX.

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 reHepaTopPHbIX arperaTos;

BCEX MOCTOB yNpaBrieHns, a TakKe rnaBHOro n aBapumnHoro pacnpeenureribHbIX LWUTOB;

NOMeLLIEHNIA aBapUNHOro AN3erb-reHeparopa;

pynesown pybku;

LUTYPMaHCKOM pyobkn n pagnopyoku;

MEeCT XpaHeHWsi aBapuMMHOro NMyLLEeCTBa, MOXapHOro UHBEHTaPS, CHAPSXKEHUS NOXapHbIX
N YCTaAHOBKUM PYYHbIX NOXapHbIX U3BeLlaTenen;

noMeLLeHns pyneBoro NpuBoAa;

Yy NOXapHOro M CMPUHKIEPHOro HacoCOB, aBapUMHOrO OCYLUMTENbHOIO Hacoca U MecCT
YCTaHOBKM MYCKOBbIX YCTPOUCTB 3TUX MEXaHWU3MOB;

NOMeLLEHMS FPY30BbIX HACOCOB;

aHrapoB U NOCaA04YHbIX MECT A5l 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 cpencTB BHYTPEHHEW CBA3M U OMOBELLEHUS, a TaKkke aBparbHOM CUrHanu3auum;

4 paguo- M HaBurauumoHHoro obopyaoBaHUA B COOTBETCTBUMM C TpeboBaHUAMM
vyacten IV «PagnoobopygosaHne» u V «HaBuraumoHHoe obGopygoBaHue» [lpaBun no
o6opyaoBaHN0 MOPCKUX CYAOB, €CN aBapUMHBIM MCTOYHUKOM SHEPrnn aBnseTcs au3enb-
reHeparTop;

.5 cuctembl curHanuaaumm obHapyXeHusa noxapa;

.6 namn gHEBHOWN curHanmsaumm, 3BYKOBbIX CUHaNbHbIX CPeaCTB (CBUCTKOB, FOHIOB U
Ap.), BbI3bIBHON PYYHOW CUrHamm3auum u ocTarnbHbIX BUAOB CuUrHanu3auum, Tpebyembix B
aBapUHbIX COCTOSHUAX;

v MEXaHN3MOB W YCTPOWCTB, YykasaHHbix B 3.2.1.2, 3.4.7, 3.7.3.2.1 vactn VI
«[lpoTmnBonoxapHas 3awuTay;

.8  aneKkTpuyeckux NpMBOOOB BOAOHENPOHMLAEMbIX OBEPEN C UX yKasaTensamu wu
npeaynpeanTensHON curHanuaaumen;

.9 anekTpudeckue NpmBOAblI YCTPONCTB, yAepKUBatoLLme NpoTUBONOXapHbIE ABEPMU;

.10 aneKkTpuyeckun nNpuMBOL CMYCKOBOrO YCTPOMCTBA CnacaTefbHbIX  LUMHOMOK,
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
obecneveHnsa 6e30MacHOCTU CyAHa U HAaXOOALWNXCA Ha HEM MOAEN.

ABapuiiHble WUCTOYHUKM Ha Ccydax HEeOrpaHMYEeHHOro U OrpaHUYEeHHOro pamnoHa
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 panoHOB NnaBaHua 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 ans cygoB orpaHuMYeHHbIX panoHoB nnaeaHuda 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 aBTOMAaTM4eCKU MpU UCYE3HOBEHWUU HanpsXXeHusi 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 MnonyyaTb NUTaHMe OT aBapwunHOro 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
obecneuynBaeTca B TeveHne 45 ¢, gormkeH ObiTb NpegyCMOTPEH aBapUHbIN NEPEXOAHbIN
NCTOYHUK 3NEKTPUYECKON SHEPIUU, BKITHOYAIOLWMINCA HEMEOTEHHO Npu 06ecTouMBaHUN.

9.35 Ecnu aBapurHbIM  MCTOYHWKOM  3fIEKTPUYECKOW  QHEPrUM  SIBRSETCS
akKymynaTopHas 6aTapesi, OHa A0SKHa:

.1 pabortaTtb 6e3 noa3apsiaku NpU COXpaHEeHUN N3MEHEHU HAMpPSXKEHUsT Ha 3aXXnMMax
B npegenax 12 % HOMUHaNbLHOro HanpsKeHWs1 B Te4eHMe NOMHOro nepuoga paspsagkv, npm
3TOM W3MEHEHWE HanpshKeHWUs Ha 3aXMMax akKymynsiTopHowu GaTtapen, NogKMHYEeHHOW K
3NEKTPOHHOMY npeobpas3oBaTento HanpsbKeHusl, 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 Te4yeHue BpeMeHu cornacHo 9.3.1, 3a MCKINIOYEHMEM 3NEeKTPUYECKUX
NpvBOOOB BOAOHEMPOHULAEMbIX [ABEpen C UX yKasatensamu wu npegynpeamntenbHon
CUrHanusauuen, KotTopble MOryT nosny4yatb nutaHne B TedeHne 30 MuH.

9.3.6 B kayecTBe aBapuMHOIO NEPexogHOro UCTOYHMKA INIEKTPUYECKON SHEprum,
Tpebyemoro B 9.3.4.3, cnegyeT NPUMEHATb akKyMymnsaTOpHyto 6artapeto, KoTopas AOmKHa
paboTtaTb 6€3 noasapsakv, NPy COXpaHEHUUM U3MEHEHUN HanpsbkeHus B npegenax 12 %
HOMMWHarbBHOro B TEYEHME NOSTHOro Nepmnoaa paspsaki. MIameHeHne HanpskeHus Ha 3axknumax
aKKyMynaTopHou 6aTapeun, NOOKNIOYEHHOW K 3NeKTPOHHOMY npeobpasoBaTento HanpsXXeHus,
onpegensaeTca OONYCTUMbIM M3MEHEHMEM HanpshKeHUA Ha 3axumax npeobpasoBatens,
KOTOpble HE AOMKHbI NPEBbIAaTh 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 cucTeMbl aBparnbHOW CuUrHanu3sauum, curHanusauumn obHapyXeHus noxapa u
curHanu3auum npegynpexaeHns o nycke CMCTeMbl 0GbEMHOrO NOXapoTyLLEHUS;

4 namn OHEBHOW CUrHanm3aumm, 3BYKOBbIX CUIHamnbHbIX CPeACTB (CBUCTKW, FOHIMN U

Ap.);
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.5 KOMaHOHOro TPaAHCASAUMOHHOIO YCTPOWCTBA B COOTBETCTBUM C MOPSOKOBbIM
Homepom 11 Tabn. 2.3.4 4vactn IV «PagnoobopynoBaHue» [MpaBun no obopyaoBaHWUto
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 AVUIC n o6opyaoBaHust CUCTEMbI ONO3HABaHUS
CY[O0B U CrEXeHUs 3a HUMK Ha AanbHeM paccTosHuK, Tpebyemblx YacTblo V «HasuraunmoHHoe
o6opynoBaHue» Npasun no o6opyaoBaHNIO MOPCKNX CYAOB.

MoTtpebutenun, nepeuncnexHble 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 cygos knaccos OAT 2 u 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
obecneunTb NUTaHMe B TedeHne 36 4 noTpebutenen, nepeuncnenHbix 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 YCTPOWUCTBA OT Meperpys3kM U KOPOTKOro 3amblKaHus,
YCTaHOBINEHHbIE Ha rMaBHOM pacrnpeenuTenbHOM WuTe.

Ha aBapuiHOM pacnpefenutensHoOM LWMTe creayeT npeaycMoTpeTb BblKMoYvaTerb,
KOTOpbIA OOIDKEH aBTOMAaTUYECKU OTKIYaTLCA NPU MCYE3HOBEHUN HaNPSXeHUs Ha LUnMHaxX
rraBHOro pacnpegennTensHoro Wwmra.

Ecnn npegycmaTpuBaeTcs nuTaHWe [NaBHOrO pacnpefenutensHoro wura ot
aBapunHOro, aBTOMATUYECKUM BbIKMOYaATENb HA aBapuUWHOM pacnpefenuTesibHOM LWuTe
OOImKeH OblTb 0bopygoBaH, MO KpamHeW Mepe, 3alMTHbIMW YCTPOMCTBAMM OT KOPOTKOrO
3aMblKaHus.

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
«MexaHun3ambl»). [pn 3TOM JOMKHbI 6bITb BbINOMHEHbI CriefyoLlme yCroBus:

NnpeaycMOTPEHO aBTOMAaTuM4ecKoe OTKMIYEeHME HeaBapuMHbIX notpedutenen ot APLL
ANA npefoTBpalleHnss neperpyskn reHepatopa v obecneyvyeHus nuTaHus aBapUNHbBIX
notpebutenen;

noBpexaeHnsa Nbbix Lenen ynpaBneHus, 3almTbl U CUrHanmM3auumn, npeaHasHa4yeHHbIX
Ans paboTbl aBapuMHOIO reHepaTopa B Nepuog CTOSIHKM B MOPTY, HE AOSMKHbI BNUATbL Ha
paboToCNOCOBHOCTL OCHOBHbLIX U aBapUNHbBIX UICTOYHUKOB 3NEKTPUYECKON SHEPTUN;

npeaycMOTpeHbl YCTPOMCTBa ANns Bblbopa pexnmoB paboTbl aBapuMMHOIO reHepartopa C
BO3MOXXHOCTbO ObICTPOro NepekstyeHns Ha aBapuHbIN PEXNM;

NpeayCMOTPEHO HanuimMe MHCTPYKUUM Ha BopTy cyaHa O NpuBELEHUU BCEX YCTPOWCTB
ynpaBreHnsa (KnanaHoB, nepeknto4vatenem v T. MN.) B MNonoxeHue, obecneunsaroliee
He3aBMCMMYKO paboTy aBapuMMHOrO reHepatopa Ha Xody CyAHa, a Takke cogepxallen
nHpOpMaLmMIio 0 HeobxoaMMbIX 3anacax TONNMBa, O NMOMOXEHUU NepeknioYaTens pexxuMoB
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
OoTAenbHbIM (huaepam OT LUMH aBapuMHOIO pacnpedeniTernbHOro wuTta, 06opyaoBaHHOMo
COOTBETCTBYIOLLEN KOMMYTAUWOHHOW W 3allMTHOM annapatypon. [onyckaetca nuTaHue
ykasdaHHbix B 9.3.1.2 - 9.3.1.6 1 19.1.2.1.2 — 19.1.2.1.6 noTpebutenewn c nynbta ynpasneHus
CYAHOM, pacnonoXeHHOro B pyrneson pybke 1 nosiyyaroLero nutTaHne B COOTBeTCTBUM € 4.5.2.

9.4.4 Mpn HanuuMm nepexogHoro WUCTOYHMKA 3HEeprmm nepevncnenHole 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 ABAPUMHbIX OU3ENb-TEHEPATOPOB

9.5.1 B kayecTBe MyCKOBbIX YCTPOWCTB aBapurHbIX AU3eNb-reHepaTtopoB MOryT
NPUMEHATLCS:

.1 anektpudeckoe CcTapTepHOE YCTPOMCTBO C COOGCTBEHHOW aKKyMyrnsiTOPHOM
Oartapeen 1 3apsagHbIM YCTPONCTBOM;

.2 cUCTeMa CXaToro Bo3gyxa C COGCTBEHHbIM HE3AaBMCMMbIM 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 aBapunHbIA au3enb-reHepaTtop ¢ aBTOMaTUYeCKUM MYCKOM [OSKeH
ObiITb 06OpyaoBaH NyCKOBbIM YCTPOMCTBOM OOOBPEHHOro Tuna C 3anacoM  3Hepruu,
OOCTaTOYHbIM, MO KpalHen wMepe, Ond Tpex nocregoBaTenbHbiX MNYCKOB. WCTOYHMK
HaKOMSIEHHOW 3HeprMm [ormpkeH OblTb 3alumweH C TeM, YTOObl UCKIIYUTb KPUTUYECKOE
UCTOLlEHME €ero CUCTEMOW aBTOMATUYECKOro Mnycka, ecrnv He npeaycMoTpeHo BTOpoe
He3aBUCMMOe CpeacTBoO Ans nycka. [JononHUTenbHO AOMKeH 6biTb NPeaycMOTPEH BTOPOW
WUCTOYHUK 3HEprnumn Ang npon3BoacTBa AOMNONHUTENbHbLIX TPEX NYcKoB B TedeHne 30 MuH, ecriv
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 [ormxHbl 6bITb NpegycMoTpeHbl 0600LLEHHbIE (CrpyNNMPOBaHHbIE) 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 aBapUMHO-NpeaynpeanTeqibHON CUrHanNn3auum n 3awunTbl, MHONKaAUUA 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 ctangapta 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 onpenensitbcsi TpeboBaHMaAMU 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 WBIM pgomkHa 6biTb NpegycMOTpeHa cBeToBasi M 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 vyepes bannac ansi NOCTOsHHO nogkrtoyeHHbix MBI k ceTn.

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 Jl0OOM MNOMELLEeHUM, KPOMEe >KunblX, Mpu ycrnoBun obecneyeHuns
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 BeinpamuTens MBI aomkHa ObiTe 4OCTAaTOYHON ANst NoaaepXaHns
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 3apsakvM akkymynaTopHbix 6atapen WBI 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, Bpawarowmecsa npeobpasosarenu, anekrpuyieckme MydTbl 1 Topmosa —
120 % HOMWHaNbHOW 4acTOTbl BpalleHus, No KpavHen Mepe Ha 3 % Bbiwe HanbonbLiewn
4YacTOTbl BpalLeHWs, BO3HUKAIOLLLEN MPY NepexogHoM npoLecce;

2 ANeKTpudeckne ABuratenn C nocnegoBaTenbHbiM Bo30yxaeHnem — 120 %
HanbonbLlen AONYCTMMOWN YacTOoThl BPaLLLEHNS, YKa3aHHOW Ha PupMeHHON Tabrmyke, ogHaKo
He MmeHee 150 % HOMMHaNbHOW YacTOThl BpaLLEHUs:;

.3 BCe ocCTalbHble AneKTpu4eckne ABuratenu, 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 byaeT HaxoguTbCs HWXE 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 anekTpoapuraTenen, nonyyawwmx nnTaHne OT WCTOYHMKA
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 LWETOK 6e3 AeEMOHTaXa 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 CTtaTopbl 3aneKkTpuyecknx MallmMH nepeMeHHoro Toka MoLLHOCTbHO cBbiwe 5000
KBT nnu ¢ oceson annHom aktueHom ctanu 6onee 1000 MM JOMmKHbI CHabXaTbCs gaTyMKkaMmm
TemnepaTtypbl, PacnofioXXeHHbIMU B TeX MeCTax MalUvHbl, rAe MOXHO OXuaaTb Haubornee
BbICOKME TemnepaTtypsbl.

10.4.2 B oanekTpuyeckux gpuratendx C KpaTKOBPEMEHHbIMU UMW  MOBTOPHO
KpaTKOBPEMEHHbIMW  pexumamu paboTbl pekoMeHAyeTCA YCTaHaBNuBaTb BCTPOEHHbIE
JaTynkM Temnepartypsbl.

10.4.3 B oanektpuueckux agpuratenax npusoga Opawnunen  pekoMmeHpyeTcs
NPUMEHATL 3aluUTy OT nNeperpysok B BuAe BCTPOEHHbIX [AaTyMKOB TemnepaTypbl,
nogobpaHHbIX Takum 06pasom, 4TOObl YCTPOMCTBO 3aLUMThl OTKMNKOYANo SMeKTPUYECKUN
asuratens nNpu nNpesbllleHUM TemnepaTypbl, AOMNYCTUMOM AN NPUMEHSIEMON U30Nauuu,
6onee yem Ha 30 %.

BbiBOALI OT AaTYMKOB OOMKHbBI pacrnonaraTbCa B NerkogoCcTynHOM MecTe.
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10.5 NEPETPY3KA

10.5.1 T[eHepaTopbl AOMKHbI ObiTb TaKOW KOHCTPYKLMKW, 4TOObI nocne HarpeBa [0
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, % [MpogomKMTENbHOCTDL NEpPErpys3ku, ¢
[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 BO30yXaeHne [OMKHbI
MyCKOBbIM TOKOM HE MeHee yAepXnBaTbCHA Ha YpOBHE
4,5 HoMUHanNLHOro 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
KpaTKOBpeMeHHOMW paboThbl
C NepeMeHHON Harpyskown
4 MocTosiHHOrO TOKa 50 15 HanpsikeHne gomkHO
yAEPXNBATLCA Ha YPOBHE
HOMMWHambHOIo

10.5.3 [Onsa rpebHbIX 3MeKTpU4ecKknx ABuraterner napameTpbl MO MNPEBLILLEHNIO
BpallaloLLero MOMeHTa M NPOAOIMKUTENLHOCTU MNeperpys3kn onpefensTca NpoeKTaHTOM
cygHa C y4eTOM U3MEHEHUI Harpy3ok QY npu maHeBpMpPOBaHMK, X04e B MOpe, B TOM Yucne
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 % HOMWHaNbHOro, 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 OOSMKHbI UMETb CUCTEMbl aBTOMAaTMYECKOro
perynupoBaHusa  HanpsbkeHusi, obecneumBalolme  nogdepkaHve  HanpskeHus B
npegenax +2,5 % (aBapuiiHble reHepaTopbl — £3,5 %) OT HOMWHaNBLHOMO NPU U3MEHEHUU
Harpyskmn oT Hynsa 40 HOMWHAaIBHOM MNP HOMUHAaNbHOM Ko3dduumeHTe mowHocTu. MNpu aTom
YyacToTa BpallleHnsa gomkHa ObiTb B Npeaenax, 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 LOOIMKHO BbI3biBaTb CHXKEHMS HaNpsbkeHnsa Huwke 85 % wm
nosbiweHnsa Boiwe 120 % OT HOMUWHANbLHOrO 3Ha4vyeHus. locrne OKOHYaHWA NepexonHbIX
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 S5 C M MO HanpshkeHutio Ao +4 %
HOMMWHambBHOrO.

Mpn OTCYTCTBMM TOMYHBIX JaHHbBIX O MaKCMMaribHOW BHE3amnHoW Harpyske, BKIOYaeMomn
npy UMEILENCa Harpyske reHepatopa, MOXHO MPUMEHSTb Harpysky BenuuumHon 60 %
HOMMHAaNbBHOro ToKa C KO3 duumMeHToM MoLHocTh 0,4 n MeHee, BKNoYaemMon Npu XonocTomM
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 NEPEMEHHOIO TOKa OTKIOHEHME OT CUHYCcOoMAanbHOM OpMbl
HanNpsHkeHna He [0MKHO OblTb 6onee 5 % OT NUKOBOrO 3HayYeHWd €ero OCHOBHOM
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 napannernbHbiM BO3OYXXOEeHMEeM [OOSMKHbl MMEeTb aBToMaTuyeckue
CUCTEMbI PErynupoBaHns HanpsKeHus.

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
BO30YyXaeHnst OOMmKHbl obecneymBaTtb B XOMOAHOM COCTOSHMM BO3MOXHOCTb MOHMXKEHMS
HanNpsKeHUa XorocToro xoga He meHee 4em Ha 10 % HWXe HOMWHANBHOIO HarnpsPKeHUs
reHepaTopa C y4eTOM yBENUYEHNS YacTOTbl BPaLLLEHUA Ha XONOCTOM XOAy.

10.7.2.2 Py4Hble perynstopbl HanpskeHusi [OOSMKHbl OblTb  M3roTOBMEHbl TakUM
o6pa3om, 4TOObI NOBOPOT MX OPraHOB yrNpaBieHUS MO YaCOBOW CTPESIKe Bbi3bliBas NOBbILLEHWE
HanpsXXeHns.

10.7.2.3 Perynatopbl HanpsbkeHUs Ons  reHepaTopoB  MOCTOSIHHOrO ToKa C
napannenbHbIM BO3OyXgeHnemM OO0SmKHbl ObiTb M3roTOBMEHbl TakuM obpa3om, 4ToObl npwu
CHATUM BO30YXOeHns o06MOTKa BO3OYXOAEHNS 3aMblkanacb Ha paspsiaHbIA KOHTYP.

10.7.2.4 TeHepaTopbl MOCTOSAHHOrO TOKA CMELUAHHOro BO30YXXAEHWUS] OOMKHbI UMETb
He3aBWCUMbIE YCTPOMUCTBA ANSA PerynupoBaHns HanpskeHus ¢ TOYHOCTbio Ao 1 % ans
reHepatopoB MolHocTeto ao 100 kBt n go +0,5 % AOna reHepaTtopoB MOLLHOCTLIO
Bbiwe 100 kBT. YkasaHHble npeerbl perynmpoBaHus OOMKHbI NOAAepXKUBaTbCA B XONOAHOM
N HarpeToM COCTOSIHMM, a Tawkke npu nobon Harpy3ke B npegenax paboymx Harpysok
reHepaTopoB.

10.7.2.5 ArperaTtbl NOCTOSIHHOIO TOKa C reHepaTopamMn CMeELLaHHOro BO36Y>XOEHWS OOIMKHbI
UMETb Takve BHELHME XapaKTepuUCTUKW, 4YTOObl HanpshkeHWe HarpeTtoro reHepaTopa,
YCT@HOBMNEHHOE Ha HOMMWHAmbHY0 BeNUYMHY € TOYHOCTHIO 40 +1 % npu 20 % Harpyske He
N3MEHANOCH NpW NOSHON Harpy3ke 6onee Yyem Ha +1,5 % anst reHepaTopoB MOLLHOCTHIO 50 kBT u
bonee, a Takke 6onee yem Ha 2,5 % Onsi reHEpaTOPOB MEHbLLEN MOLLHOCTM.

N3meHeHne HanpspkeHus mexgy 20 m 100 % HOMMHanNbHOW Harpysku reHepaTopa
CMeLLlaHHOro Bo30yKaeHns He SOMMKHO NpeBbIWaTh Creayowmnx BESTMYNH:

.1 £3 % pna reHepaTopoB MowHocTbO 50 KBT n 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 NapanfenbHOro Bo3oyxaeHus
OOIDKHbl  MMETb Takue BHELWIHWEe XapaKTepuUCTUKNM reHepaTopoB W aBToMaTuyeckue
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 HANPSPKEHUSA Ha KaTyLLKe TOpMO3a.

10.8.2  TloHwxeHue HanpskeHns Ha 30 % OT HOMMHAarNbLHOro NPY HarpeToOM COCTOSIHUN
TOPMO3a He AO0SMKHO BbI3blBaTb 3aTOPMaXBaHUS.

10.8.3  OnekTpoMarHuMTHble TOPMO3a [AOSMKHbI A0MycKaTb 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 TakMMu, YTOBbl OHWM MOMNN yaepXaTb TOPMO3 B
pPacTOPMOXEHHOM COCTOSIHUM Aaxe Torda, Korga yepes nocnegoBaTeribHytd OOMOTKY He
npoTekaeT TOK.

10.8.6  O6MOTKM NapannenbHOro Bo30yxaeHNs TOPMO30B AOMKHbI ObITb N3rOTOBIEHDI
UNK 3aLmLLEeHbl TakuM o6pa3om, YTOObI OHU HEe MOTfM NOBPEXAATLCH NPU NepPeHanPSKEHNSX,
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 3fIEKTpOABUraTenun, NUTaemMble OT NpeobpasoBaTesnien 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 ABYXCHOWHBIMWU UM OGHOCITONHBIMMN
C paBHOW ANUHOW NPOBOAHMKOB C YCUMNEHHOW nsondauunen knacca F vnm H.

10.9.3 [N CHWXeHUs nepeHanpshkeHWn B CTATOPHbIX OBMOTKAX aCMHXPOHHOIO
anekTpogBuraTensi, NMTaemMoro oOT npeobpasoBaTensd 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 npeobpasoBartenem YacToThl,
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 AofmkHbl NPUMEHATBLCSA CyxXmne TpaHcgopMaTopsbl.

11.1.3 O6MOTKM TpaHcdhopMaTopoB AN MEPBMYHBbIX U BTOPUYHBLIX HaNPsSKEHUN
OOJKHbI ObITb 9NEKTPUYECKN pasaeneHbi.
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11.2 NEPETPY3KA, UBMEHEHUE HAMNPAXEHUA U NAPAJINIENIbHAA PABOTA

11.2.1  TpaHcdopmaTopbl JormkHbl Bblaepxmnsatb 10 % neperpyskn B TedeHue 1 4, a
Tarke 50 % neperpysku B Te4eHue 5 MuH.

11.2.2 M3ameHeHne HanpskeHMss B npegenax Mexay XoSfioCTbiIM — XOAOM WU
HOMWHANbHOW Harpyskon Mpu akTMBHOW Harpyske He [AOMKHO npeBblwatb 5 % ans
TpaHcopmaTopoB MOLHOCTLIO 00 6,3 KB A Ha dasy 1 2,5 % — anda TpaHcdopmMaTopos
OonbLUEeN MOLLIHOCTN.

11.2.3  TpaHcdopmaTtopbl, NpeaHasHavYeHHble ANA napansnenbHon paboTbl, JOMMKHbI
UMEeTb OOWHAKOBblE Tpynnbl  COeanHEeHMs OOMOTOK, OAMHaKOBble KOIPPULMEHTDI
TpaHcopMaunn, a UX HanpshkKeHUst KOPOTKOrO 3aMblKaHMS OOIMKHbI ObiTb Takumu, YTOObI
Harpyska noboro TpaHcopmatopa He OTKMIOHANAacb OT BEeNMYMHBLI, COOTBETCTBYHOLLEN
NPOMOPLNOHANbLHOM A0NM MOLLHOCTM Kaaoro TpaHcdopmartopa, 6onee yem Ha 10 %
HOMWHaNbHOrO TOKa AaHHOro TpaHcgopmartopa.

11.2.4 HomMuHanbHble  MOLLHOCTM  TpaHCOpMaTopoB, MNpeAHasHaYeHHbIX Ans
napannensHon paboTbl, He AOMKHbBI OTNIMYATLCA Apyr OT Apyra 6onee 4yem 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 npegoTBpalleHnss obpas3oBaHMsi  KOHOeHcaTa  yCcTpoucTBa C
nonynpoBOAHUKOBbIMK NpubopamMu, paccevMBaemMas MOLLHOCTb KoTopbix 6onee 500 BT,
OOIDKHbI UMETb 0borpeB Ans noggepxaHus TemnepaTypbl No KpanHen mepe Ha 3 °C Bblwe
TemnepaTtypbl OKpy>KatoLLero Bo3ayxa.

12.1.3  Cwunosble NOnNynpoBOAHNKOBbIE YCTPOWCTBA AOSMKHBI UMETb €CTECTBEHHOE UMK
NPUHYANTENBbHOE OXNaXaeHue.

12.1.4 [Ons cunoBbIX MOMYNPOBOAHWKOBBIX YCTPOWCTB C  MPUHYAUTENbHBIM
oxnaxgeHveMm [ormkHa ObiTb NpegycMOTpeHa 3aluTa, CHWKawllias unu oTK4varowas
Harpysky B criydae Headh(peKTUBHOIO OXIaXKaeHUS.

[o cpabaTtbiBaHMA 3awuTbl OOMKHa ObiTb NpegycMOTpeHa 3ByKOBas M CBeTOBas
CUrHanu3aums O MpeBblleHMM MaKCUManbHO OOMYyCTUMOW TemnepaTypbl OXraxaatoewn
cpenbl Ha BbIXO4Ee CUCTEMbI.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)

138
12.2 AONYCTUMBIE NMAPAMETPbl UCKAXEHUA HANPAXEHUA

12.2.1  CymmapHbIn  KO3(P(PULMEHT  rapMOHUYECKUX  COCTaBASIOWUX  KPUBOM
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
CyO0OBOW cCeTM OT 3HayeHusa ero nepBoM rapMOHMYECKOW COCTaBNSOWEN He [OImKeH
npesbiwaTb 30 %.

KoadhdpmumeHT K,,, LOMmMKeH onpeaenaTbCa U3 BblpaXXeHus

Un—-U
Ky, = =" . 100 %, (12.2.2)
Uim
roe U, - amnnuTygHoe 3Ha4YeHue HanpsKeHusi Cy0BON CeTu;

Uiy — aMNnuTygHoOE 3HaYeHWe 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 YCTPOWUCTB AOSMKHA ObITh 3MEKTPUYECKN
N30IMpoBaHa OT CUCTEMbI yNpaBneHus.

12.3.3  [nuTenbHoe OTKMNOHEHME TOKOB B MNapanfesnbHblX BETBSAX CUSTOBbIX
NonynpoBOAHUKOBbLIX YCTPONCTB He AO0MKHO npesbiwaTtb 10 % BenuynHbl cpegHero Toka.

12.3.4  Pabota cunoBbIX NOMyNnpPOBOAHMKOBBLIX YCTPONCTB HE AOIMKHA HapyLlaTbCcs npu
BbIXO4e M3 CTPOS OTAENbHbIX BeHTUNen. Ecnn Harpyska Ha oTAenbHbIe BEHTUNW NpeBbIlLaeT
AOMNyCTUMbIe 3Ha4YeHUs1, OHa AO0MKHa OblTb aBTOMATUYECKN CHUXKEHA.

Mpn BbIXOA4E M3 CTPOS BEHTWUNEW [OMmKHa cpabaTbiBaTb CBeTOBasi U 3BYKOBas
CUrHanuaauyus.
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12.4 USMEPUTEJIbHbBIE NMPUBOPDI

12.4.1  Cwunosble NOMyNpOBOAHUKOBbIE YCTPOMCTBA [AOSMKHbI OblTb 060pPyaOBaHbI
N3mMepuTenbHbIMM NPMGoOpPaMn B COOTBETCTBMM C UX HA3HAYEHUEM.

12.4.2 Ha wkanax wu3MepuTenbHbIX MNpMOOPOB CUMOBLIX MNOSTYNPOBOAHMKOBbBIX
YCTPOWCTB OOSMKHbI ObITb OTMEYEeHbl MakCuMaribHO JONYyCTUMblE 3Ha4YeHus napameTpoB. Ha
wkane npubopa AnNA U3MEpeHuUss TemnepaTypbl OXnaxJatouwlero Bo3gyxa npwu
NPUHYAUTENBbHOM OXIaXAEHUU OO0SMKHA ObITb YETKO OTMeYeHa MakcMMarnbHO AonycTumas
Temneparypa.
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13 AKKYMYJIATOPDI

13.1 OBLUME NOJIOXEHUA

13.1.1  AKKyMynsiTOpbl [OOSDKHbl ObITb W3roTOBMEHbl TakK, 4YTOObI Yy MOMHOCTbLIO
3apshKEHHbIX  akKyMynsaTopoB nocrne 28 cyT. HaxoxgeHuss ©6e3  Harpysku npwu
Temnepatype (25+5) °C noteps eMKocTu Bcneactane camopaspsga He npesbiwana 30 % ot
HOMWHANbHON €MKOCTU ANl KUCMOTHbIX U 25 % OT HOMUHANbHON €MKOCTU ANS LENOYHbIX
aKKyMyIsTOpPOB.

13.1.2 Cocygbl akkymyrnsiTOPOB W 3aKpbiTUA AnNs  OTBEPCTUA  OOSMKHbl  ObiTb
CKOHCTPYMpPOBaHbl Takmm o6pas3om, 4ToObl MpU HaKNoOHe cocyga OT BepTukanu B nobom
HanpasneHun Ha yron 40° anNekTponuT He BbINnBancs u He pas3bpbi3rnBarncs.

3aKkpbITMS  OOMKHbI  M3roTaBnMBaTbCs W3 MaTepuana, MpPoOYHOro M CTOMKOrO K
BO3AENCTBUIO anekTponuta. KOHCTPYKUUS 3aKpbITUIA HE OOSKHA AonyckaTb BO3HUKHOBEHUS
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  Matepuanbl, NpUMeEHsiEMble AONSA M3rOTOBMEHUSA aKKyMYNSTOPHbIX SLUMKOB,
OOMMKHbl  OblTb  CTOMKMMM K BO3gencTBuio  anektponuta. OTAenbHble  3NeMEeHTHl,
pasMeLLeHHble B AWMKax, AOMKHbI ObITb 3aKpenneHbl TakuMm o6pa3om, 4Tobbl UX B3anMHOe
nepemMeLleHne 66110 HEBO3MOXKHbIM.

13.1.5 Cnegyetr npeaycMoTpeTb BeOeHMEe >KypHamna KOHTPONSA COCTOSHMA W
obCnyXMBaHMA akKyMynaTopHblX ©OaTtapen, npefHa3Ha4YeHHbIX ANS WUCNONb30BaHUA B
KayecTBe WCTOYHWKA 3HEpPrMm OTBETCTBEHHbIX YCTPOWCTB M YCTPOMWCTB, paboTa KOTOPbIX
TpebyeTca B aBapUNHbIX peXMUMAaX.

OTOT XypHan, npeactaBnseMbli Ha cornacoBaHve B PerncTtp, OOMmKeH copepxaTb
cnepyowme ceegeHus ob akkymynaropHon 6atapee:

TN 6aTapen n 3roToBUTENb;

HanpsPKeHNe N EMKOCTb;

MECTO pacnofoXeHus;

HanmeHoBaHWe 060pyaOBaHNA 1 CUCTEM, ONS KOTOpbIX 6aTapesa npegHa3HaYeHa;

CPOKM NS1aHOBOro Nepnoanyeckoro o6CnyxmBaHnsi UM 3ameHbl;

AaTty nocnegHero o6cnyXMBaHmsa 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 CY40BbIE JOKYMEHTbI
CcUCTEeMbl ynpaBneHus 6e3onacHon aKcnnyatauven cygoB, pernameHTMpoBaHHble rnaBon 1X
KonseHunn COJTIAC-74.

13.1.6 Tllpwn 3ameHe HOBasi akKymynsiTopHas GaTtapes LOMmKHa UMETb WAEHTUYHbIE
XapaKkTepUCTUKN, YTO OOITKHO ObITb OTPAXXEHO B COOTBETCTBYHOLLMX MHCTPYKLMAX.

13.1.7 Tlpun HeobXxO0AMMOCTM 3aMeHbl 3aKpbITOM akKymynaTopHon OGatapen 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 3apsgHoOun
MOLLIHOCTbIO Bonee 2 kBT, paccuntaHHon n3 HanbonbLlUero 3apsaHoro Toka  HOMMHaNbHOro
HanpsXeHUsa, OOSDKHbI pacnoriaratbCa B aKKyMYINATOPHLIX MNOMELEHUAX, LOCTYMHbIX C
nanybbl, NN B COOTBETCTBYHOLLUMX SALLMKAX, YCTAHOBMNEHHbIX Ha nanybe.

Batapen 3apsagHon MolHocTbLo oT 0,2 oo 2 KBT MOryT yctaHaBnmBaTbCs B ALLMKaX UK
LKadhax, pacnosioXeHHbIX BHYTPU Kopnyca cyaHa.

Ha cygax c anekTpuyeckom yYCTaHOBKOM Manon MOLLHOCTW, KPOME MaCCaKMPCKMX,
YNOMsiHYTble Bbiwe GaTtapen MoryT OblTb YCTAHOBMEHbI B MALUIMHHOM MOMELLEHUM Takum
o6pa3om, 4TOObI X BEPXHAS YaCTb HAaX0AMNachk, Mo KpanHen mepe, Bbille NpeaeribHON JIMHUK
Norpy>xeHus cygHa npu ero 3aTonneHuu.

AKKyMyNATOpHble GaTapeu, npefgHa3Ha4yeHHble AN SMeKTPOCTapTEpPHOro  nycka
apuratenen BHYTPEHHEro CropaHus, KpomMe aBapuiHbIX arperaTtoB, [ornyckaeTtcs
yCTaHaBnMBaTb B MaLUMHHbBIX MOMELLEHUSAX B 4HAWMKax UM wkadgax € J0CTaToOYHOWM
BEHTUMALMNEN.

Batapen 3apsgHoi mowHocTbio MeHee 0,2 kBT u HeobcenyxmBaemble 6atapeun, He
BblAenswolWmne rasoB B MNpouecce 3aKCnnyaTauun, OONyckaeTca ycTaHaBnvMBaTb B nobom
NMOMELLEHMIN, 3@ MCKITOYEHUEM XWUMbIX, NPWU YCIOBUW, YTO OHU 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 npubopbl, NpegHasHayveHHble ang 6aTtapen ¢
pasHbIMWU SNEKTponMTaMm, OOMKHbI YCTaHaBNMBaTLCA OTAESbHO.

13.2.3 BHYTpPEHHSAS YacTb NOMELLEHUI UK ALLNKOB N5 aKKyMYNATOPOB, a Takke BCce
KOHCTPYKTUBHbIE YacTu, KOTOpble MOTYT NoABepraTbCs Bpe4HOMY BO3AENCTBUIO 3reKTponuTa
Unu rasa, 4OMKHbl ObITb COOTBETCTBEHHO 3aLLMLLEHDI.

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 JOMKHbI UMETb CNepean 1 c3aam 3a3op He MeHee 50 MM Ans UUpKynaumMm Bo3ayxa,
a pacctogHne OT nanybbl 0O nNpPobOK 3MEMEHTOB BEPXHEro dpyca He [JOSTKHO
npesbiwaTtb 1500 Mm.

13.2.5 Mpn ycTaHOBKE akKyMynsiTOPHbIX GaTape unu OTAENbHbIX aKKyMyrisaTOpOB
(anemeHTOB) AOMKHbI OblTb NPEegyCMOTPEHbl MNOAKMaAKM W pacropkun Mexgy HUMM,
obecneymBatoLLme 3a30p He MeHee 15 MM CO BCeX CTOPOH AN LMPKYNsaumMm 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 ALLUKKK, B KOTOPbLIX BO BpeMs 3KChnyaTauum
Temnepatypa MOXeT onyckatecd Huxe 5 °C, pOomkHbl oTannueatbed. OTtonneHue
A0MyCcKaeTCs OCYLLEeCTBNATb 3a CHET Tensia CMeXHbIX NOMeLLEHWA, BOASHBIMW UIN NapoBbIMU
pagunatopamu, YCTAHOBMEHHbIMWU BHYTPU aKKyMYMSITOPHbIX MOMELUEHUA, a Takke
3NEKTPMYECKMMU OTONUTENBbHBIMW NPUBopamMm B3pbIBO3ALLMLLEHHOTO UCMOMHEHUS C YPOBHEM
B3pbIBO3aLLMTLI B COOTBETCTBUM C 2.9.3.3.

13.3.2  KnanaHbl CMUCTEMbl OTOMMEHUA AOSMKHbI HAXOOUTLCS BHE aKKyMYMNATOPHbIX
NMOoMeLLEHUN.

13.3.3 [Ona oTonneHns akkyMynsaTOPHbIX MNOMELLEHU He [OOKHa MPUMEHSATLCS
cyaoBasi cMcteMa KOHAULMOHMPOBAHUS BO3AyXa.
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13.4 BEHTUNAUUA

13.4.1 lNomelieHuns M dumkn  ans aKKyMyndaTopoB  3a UCKITHOYEHNEM
HeobcnyxnBaemblx 6aTtapen, He BbIAENAIOWMNX ra3oB B NpoLecce aKchnyataumm, OOSMKHbI
UMETb AOCTATOUHYIO BEHTUMSLMIO, UCKITHOYAOLLY0 BO3MOXHOCTb 06pa3oBaHust 1 CKOMSIEHMUS
B3pbIBOONACHOW CMeCK Bo3ayxa v rasa.

BeHTunsiuMoHHas cuctema gomkHa oteBedaTb TpeboBaHnam 12.10 yactu VIl «Cuctembl
n TpybonpoBoabi».

13.4.2 AKKYMYMSITOPHbIE MOMELLEHNHA, CHabXeHHble WCKYCCTBEHHOW BEHTUNALMEN,
OOJTDKHbI UMETb YCTPOWCTBA, NpefoTBpaLlalolLne BO3MOXHOCTb BKMIOYEHUST akKyMysaTOpoB
Ha 3apsaaky 40 BKIYEHUS BEHTUASAUNN.

3apsgka gomkHa aBTOMaTMYEeCKU BbIKMOYAaTLCS B Cryvae OCTaHOBKM BEHTUISATOPOB.
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13.5 3APAOKA AKKYMYNATOPHbIX BATAPEN

13.5.1 [Onsa 3apagkm akkyMynaTOpHbIX OGaTapen OTBETCTBEHHbIX MNOTpebuTenen
OOJMKHO ObITb NPeayCMOTPEHO 3apsiaHOe YCTPOMCTBO, paccinTaHHOe Ha 3apsaaKy GaTapen B
TeyeHue 8 u.

B cnyvyae npumeHeHus OoNonHUTENbHOW Gatapen, 3aMeHsIoWEN HaxoOsLycs Ha
3apsgke, Bpems 3apsakun MoxeT npesbiwath 8 u.

13.5.2  BapsgHoe YCTPOMCTBO OOSPKHO MpedycmaTtpuBaTtb BO3MOXHOCTb M3MEpPEHUs
HanpshkeHWs Ha Knemmax Gartapen u 3apsaHoro Toka, a Anst aBapuiAHbIX MCTOYHUKOB 3HEPrn —
TaKkke paspsaHoro Toka.

13.5.3 Ha cygax, CHaGXeHHbIX NEPEHOCHbIMU aKKyMynSaTOPHbIMU (DOHaAPAMKU UK
UMEILLNX aKKyMYIATOPHbIE 3anacHble CUrHanNbHO-OTANYMTENbHbIE POHAPKU, AOMKHbI BbITb
NpeayCMOTPEHbI YCTPOMUCTBA 41151 3apSAKM aKKyMyNATOPOB 3TUX (DOHAPEN.
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13.6 YCTAHOBKA J3JIEKTPUHECKOIO ObOPYAOBAHUA B AKKYMYJIATOPHbIX
NMOMELLEHUAX

13.6.1 Kpome CBETUINBLHUKOB, OTOMUTEMbHbLIX NPMOOPOB U  aBTOMATUYECKUX
n3BellaTene CUCTEMbl CUrHanM3auum OOHapYyXeHUsi no)apa B3PbIBO3aALLULLEHHOTO
UCMONMHEHNs,, a Tawkke Kabenen, NOABEAEHHbIX K akKKyMynsitopaM, CBETUIIbHMKaM,
oTonuUTenbHbLIM NpubopamMm M aBTOMaTUYECKMM W3BELWATENSM CUCTEMbI CUrHanusauum
oBHapyxeHUsi Noxkapa, yCTaHOBKa B aKKyMYNATOPHbIX MOMELLEHUSIX APYroro 3NeKTpUYecKoro
o6opyaoBaHusa He JoMnycKaeTcs.

Kabenu, nogBoaMMble K akkymMynsitopam, CBETWUSbHMKAM, OTOMUTENbHBLIM Npubopam K
aBTOMATMYECKMM  M3BELLATENSIM  CUCTEMbl  CUTHanNM3aummM  OOHapyXeHusi  noxapa,
JAornycKaeTcsi NPoKnaabiBaTb OTKPbLITO NPU YCIOBUKM, YTO OHU UMEKT MEeTannM4eckyto GpoHto
UNM ONneTKy, NOKPbLITYI0 HEMETaNMYeckon 060onoYKon, N aTa BPOHS MK onneTka HageXHo
3a3emMreHa Ha 06oux KOHLax.
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13.7 ANEKTPOCTAPTEPHbIN NYCK ABUIATENEA BHYTPEHHEIO CrOPAHUSA

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 cTapTepHble 6GaTtapeu Ang nycka rnaBHbIX W
BCMOMOraTternbHbiX ABuraTenen unn He meHee 4yem aBe obwme Gatapen Ona nycka BCEX
asuratenen. Npn aTom AomkHa ObITb NpeaycMOTpPeHa NOCTOAHHas cucTtemMa KOMMYyTauuu,
obecneumBaloLas BO3MOXHOCTb UCMOSb30BaHUA niobon M3 bartapen ang nycka noboro
asuratens u3 rpynnbl, obcnyxvmBaemon aTow GaTapeewn. [lapannenbHoe nogkmnyYeHue
GaTapew B 3TOM crny4ae He JonycKaeTcsl.

13.7.1.2 [na cygooB orpaHMYeHHOro paroHa nnaBaHua R3, a Takke Ond cyooB C
YCTaHOBKOW Marion MOLLHOCTW OrpaHU4YeHHOro paroHa nnasaHus R2 (KpoMe naccaxmpekmx),
AonycKaeTcsl NPUMEHATb TONbKO OA4HY CTapTepHyto GaTapeto Npu yCrnoBmMM 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, COOTBETCTBYIOLWMN MaKCUManbHOMY TOKY Hambonee MOLLHOro
CTapTEepPHOro aneKkTpu4eckoro 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 NyCcKoB Kaxgoro asuratens. Obwas eMmkocTb 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 MmeHee 5 c.

13.7.3  3apsgHble yCTpOUCTBA.

13.7.3.1 TutaHne  3apsgHOro  YyCTPOWCTBaA  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 naccaxunpckumx),
AonyckaeTcs 3apsaka ctapTepHon batapen TONbKO OT HAaBELLEHHOIO reHepaTopa.
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14 ANEKTPUYECKUE AMMNAPATbI 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 MexaHW4YeCKUMN UMW SNEKTPUYECKUMU UHOUKATOpaMU MOMOXEHUS BKIHOYEHUSN
KOHTAKTOB, HaxogdaWwuMuMca B MeCTe, C KOTOpOro annapaT npuBOAUTCA B [OeucTBue
ornepaTtopom.

14.1.1.3 TlonoxeHuss 6apabaHoB KOHTpOMNepa U KOMaHAOKOHTPONepa AOMKHbI YETKO
PUKCMPOBATLCA MeXaHMYecKkn, Mpu 3TOM HyreBoe MOfoXeHUe AO0SMKHO UKCUpoBaTbCs
Gonee oTYETNMBO, YeM gpyrue.

BapabaHbl KOHTponnepa v KOMaHAOKOHTpoOMfepa [AOSMKHbl CHabXaTbCs LWKanon wu
yKasaTtenem norioxeHus.

14.1.1.4 Tlyckoperynupylowme annapaTtbl, 3a WCKNIOYEHNEM MPUMEHAEMbIX AS
NNaBHOrO PerynMpoBaHns, AOMKHbI ObITb N3rOTOBMEHbI Taknm 06pa3oM, YTOObI KOHEYHbIE U
NPOMEXYTOUYHbIE (PUKCMPOBAHHBLIE MOSNOXEHUS Ha OTAENbHbIX CTYNEHAX ynpaBrieHnsa 6binm
Nerko oWyTMMbl, a ABWKEHME 3a KOHEYHbIE NONOXeHMs OblNo HEBO3MOXKHO.

14.1.2 KoMmmyTaLUMOHHbIe 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 HOpMarnbHOM pexume paboTbl X HOMWHArbHbIE HanpPsKeHWUsl, HOMUHarNbHbIE TOKN U
AonycTuMble TeMnepaTypbl He ObINN NPeBbILLEHbI;

BblgepxmBatb 06e3 noBpeXaeHWd W HarpeeBa Bbille npeaenbHonM Temnepartypbl
npeaycMOTPEHHbIE NEPErpy3kn B NEPEXOOHbIX PEXMMAX;

UX XapaKTepUCTUKU B peXmme KOPOTKOro 3aMblKaHWA COOTBETCTBOBaNW OXuaaemblM
3Ha4YeHUAM ToKa KOPOTKOro 3aMblkaHUSA Ha BbiBOAaAX (KnemMmax) Kaxgoro KOMMYTauMOHHOMO
annapaTta npu pacyeTHOM 3Ha4YeHUn Ko rLNEHTA MOLLHOCTH.

14.1.2.2 HomuHanbHass  oTkmwyatwowas  cnocobHoctb  (I.;,)  KOMMYyTaLMOHHbIX
ANEeKTpU4ecKnx annapatoB, MpedHas3HayYeHHbIX ONA  OTKMYEHUS TOKOB  KOPOTKOrO
3aMblkaHus, 4OMMKHa BbITb HE MEHbLLE, YeM:

OencTByloLLEe 3HAYEHNE NEPMOANYECKON COCTAaBISOLWEN OXNOAEMOro Toka KOpOTKOro
3amblkaHus (I,.) ANA NePEMEHHOrO TOKa;

OXnaaembl TOK KOPOTKOroO 3amblKaHWs NMpW YkadaHHOW NOCTOSIHHOW BpeMeHu annapara
O5151 NOCTOSIHHOIO TOKa B MECTE UX YCTAHOBKN B MOMEHT OTKITHOYEHUS.

14.1.2.3 HomwuHanbHas HanbonbLuas BKIIONaroLLas CNOCOBHOCTL (Iem)
KOMMYTAUUOHHBIX  3NEKTPUYECKUX annapaToB, KOTOpble MOryT ObiTb BK/OYEHbl B
ANEKTPUYECKYHO LieMb, 3aMKHYTYH0 HAKOPOTKO, AOSMKHA ObITb HE MeHee MUKOBOro 3Ha4YeHus
OXWAAemMoro Toka KOpoTKOro 3amblkaHus (I,) B MECTe UX yCTaHOBKM.

14.1.2.4 ToK 3nekTpoANHaMUYECKOW CTOMKOCTM KOMMYTAUMOHHBLIX 3IEeKTPUYECKNX
annapaToB, He npefHasHa4yeHHbIX ONA OTKIHYEHUA TOKOB KOPOTKOrO 3aMblKaHUS, OOSDKEH
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 BO3AEWCTBUIO MEPUOANYECKOMN
COCTaBIsIOLLEN OXMOAEMOro Toka KOPOTKOro 3amMblkaHus (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 XapaKTepucTtukax.

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 aBTOMaTU4ECKOIro BbIKNtO4YaTens, He obnaparoLlero
HOMUHaNbHOW 3JKCnryaTauMOHHOW Haubonblueh OTKM4YarLlWwen CcnocobHocTblo (I.5) M
HOMUHanNbHOW Haubonbluen BkhoYawowen cnocobHoctblo  (I;,;), COOTBETCTBYHOLUMX
OXraaemMoMy TOKY KOPOTKOro 3amblkaHWA B MeCTe, rAe OH YCTaHOBIMEH, QOnycKaeTcs npwu
yCrnoBMM, 4YTO OH 3aliMlieH CcO CTOPOHbl reHepaTtopa npefoxpaHutTenamu  u/vnm
aBTOMATMYECKMM BbIKNOYaTENEM, UMEIOLLUM, NO KpanHen mepe, HeobxoanMble HOMUHanbI
ONA TOKOB KOPOTKOrO 3aMblkaHWSA M He SABMASKOLWMMCS aBTOMaTUYECKUMM BbIKNOYaTenem
reHepaTopa.

MopoGHble ycTpoWcTBa 3awuThbl, obnagarolimMe §nullb HOMMHANbHOM npenenbHON
HanbonbLUuen OTKYatoLWwen cnocobHOCTbIO (I,,,), HE AOIMKHbI YCTaHABNMBATLCA Ha rMaBHbIX
W aBapUMHbIX pacnpeferniMTenbHbIX LWWUTax W He AOMMKHbI MNPUMEHATbCA B Lenax
OTBETCTBEHHbIX M aBapuiHbIX NoTpebutenen. VX xapakTepucTukm OOSMKHbI ObiTb Takumu,
4yTOObI;

.1 npu OTKMAYEHMM MaKCUMaNbHOMO OXWMOAEMOro ToKa KOPOTKOro 3amMblKaHus
aBTOMAaTMYECKUN BbIKMOYaTeNlb Ha CTOPOHE Harpysku He nosBpexgancd [0 CTeneHu
HEeNPUrogHoOCTU K darnbHenwen paboTe;

.2 NpW BKIOYEHMN aBTOMATMYECKOro BbIKIOYATENS HA MakCMMaribHbI OXXUaaeMbln
TOK KOPOTKOrO 3aMblkaHWSA OCTarlbHasi YacTb 3MNEKTPUYECKOM YCTaHOBKM He noBpexaanach;
npv 3TOM 4OnycKaeTcs, YTOObl aBTOMaTU4eCKMI BbIKItoYaTenb, YCTaHOBMNEHHbIN HA CTOPOHE
Harpysku, He 6bln HeMe4neHHO NPUroA4HbIM K AanbHenwen pabore.

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 BblkntoyaTenn B LENsSX reHepaTopoB MOCTOSSHHONO TOKa CMELUaHHOro
BO3OYXAeHnd, npegHasHavyeHHbIX Ans napannenbHon paboTbl, AOMMKHbI UMETb MOMNKC ANs
YPaBHUTENbHOIMO MPOBOAA, MEXaHMYEeCKM COMPSPKEHHbIM C  OCTanbHbIMK  NOMOCaMU
BbIKNtOYaTENa Takum ob6pasom, 4Tobbl OH BKIHOYANCA 40 NOAKMOYEHNS OCTarnbHbIX NOMOCOB
K LUMHAM W1 OTKMoYancs nocne nx oTKNioYeHus.

14.1.3 AnnapaTtbl ¢ py4YHbIM NMPUBOAOM.

14.1.3.1 HanpaBneHue OBWKEHUS PYYHbIX OPraHoB yrnpaBrneHUs KOMMYTaUNOHHbIX UK
NyCKOPErynupyLwmx annapaTtoB [AOMKHO ©OblTb TakuMm, 4TOObl BpalleHue pPYKOSATKM
(MaxoBuKa) NO YacOBOW CTPErike Mnu nepemMeLLeHme pykosTKU (pblyara) BBEpX uUnu Bnepeq,
COOTBETCTBOBAsIO BKIOYEHMIO annapaTta, MycKy 3NeKTPUYECcKOro ABuraTens, yBenmyeHuio
060pPOTOB, NOBLILLIEHUIO HAMPSPKEHNSA U T. M.

Mpwn ynpaeneHmm nogbeMHUKaMUN UK OMYyCKaoLWMMKN YCTPOMNCTBaMM BpaLLEHNE PYKOSTKU
(MaxoBuKa) MO 4acoBOW CTpenke WNW ABWXEHUS PYKOATKM (pblyara) Ha cebst JOMKHO
COOTBETCTBOBATb NOABLEMY, a BpaLLEHME NPOTUB YaCOBOW CTPENKN NN ABMXKEHNE 0T cebsa —
OnyCKaHuIo.

14.1.3.2 KHOMKM BbIKMoYaTenen OOMKHbI OblTb M3rOTOBMEHbLI TakMM 06pa3om, 4TOObI
OHW He Mornu BbITb CNy4YanHO NPUBEAEHbI B 4ENCTBUE.
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14.1.4  AnnapaTbl C MalUMHHbLIM NPUBOLAOM.

14.1.4.1 TlpuBOOHOMW MEXaHM3M aBTOMATMYECKUX W APYrnX BbIKNOYaTeNnen AoSbKeH
OblTb CKOHCTPYMpPOBaH TakK, 4YTOObl B Criyd4ae MWCYE3HOBEHWS 3JHEprun, nNpuUBOLSALLEN B
OBWXeHNe MaLUWHHLIN NPUBOA, KOHTaKTbI BbIKIOYaTENs OCTaBannch TONbKO BO BKMHOYEHHOM
UIN BLIKMIOYEHHOM MONOXEHUMN.

14.1.4.2 3neKTpy4EeCKMn MaLLNHHbIN NPMBOA AOSMKEH obecneymBaTb HaAEXHOE BKIOYEHME
annapata npu W3MEHEHWUsIX HanpsbkeHus uenu ynpaenenus B npegenax 85 — 110 %
HOMWHANbHOIO 3HAYEeHUH, a NpPU NepeMeHHOM TOKe — NMPU OTKIOHEHWUW YacTOoTbl (Anana3oHa
yactoT J3Y C M3MEHseMOM 4aCTOTOM OCHOBHOMO WCTOYHMKA 3MeKTpPoaHeprumM) B
npegenax +5 % OT HOMUHANBHOIO 3HAYEHUS.

14.1.4.3 CHwxeHve HanpsxxeHus uenu ynpasnennsa go 70 % HOMUHaNbHOro 3Ha4YeHus
He [OSDKHO BbI3blBaTb pPas3MblkaHUS KOHTAKTOB annapara WM yMeEHbLUEHUS 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 ODOMOTKE KaTyLIKU OOMKHO ObITb
BbINOSIHEHO TakMM 06pa3om, 4Tobbl yCUnunsa oT NpucoegMHEHHOro NpoBoaa He nepeaasanuch
Ha BUTKM KaTywku. OTBOAbI KaTyLleK HanpsbkeHusl [OOIDKHbl M3roTaBnuBaTbCa U3
MHOrOMPOBOSIOYHOIO TMOKOro MPOBOAA, 3a MCKMYEHMEM TeX ClyyaeB, Koraa KOHTaKTHble
3aXXNMbI 3aKpernneHbl HENOCPEeACTBEHHO Ha KOpryce KaTyLLUKU.

14.1.5.2 KaTywKkn SNeKTpOMarHUTHbIX annapaTtoB OOMMKHbl MMEeTb 00O03HaYeHus 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 ApPYrMx YCTPOWCTB OO0 NpPedenoB, MNpPeBbILLALNX
Jonyctumele.

14.1.6.3 CoeguHeHuss Mexay adremMeHTamMu COMNPOTUBNEHUA WKW MexXay HUMU U
3aXMMaMu, ecnu He npegycMaTtpuBaeTcsl HEOOXOAMMOCTb UX OEeMOHTaXa, OOSKHbl ObITb
CBapPHbIMW UM C MEXaHWYECKM obxaTnem nyTem onpeccoBku. [lonyckaeTcs npuMeHeHue
nawnkn, ecrnn B MeCTe CoeMHEHUs1 TeMnepaTtypa He npeBbIlaeT npeaena, 4onycTumMoro ans
npunos.

14.1.7 TNpepoxpaHUTenu.

14.1.7.1 Kopnyca nnaBkMX BCTaBOK [AOSMKHbl ObiTb MOMHOCTLIO 3aKPbLITOrO TUNa.
PacnnaeneHne nnaBKom BCTaBKN HE JOSMKHO BbI3blBaTb BbIOpOCA Ayrv HApY>Ky, UCKPEHUS NNK
APpYroro BpeagHoro Bo3gencTBms Ha bnusnexatime 4actu.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)
151

14.2 YCTAHOBOYHAA APMATYPA

14.2.1 O6wme TpeboBaHUA.

14.2.1.1 Kopnyca apmaTypbl OOIDKHbI U3rOTOBASATLCS M3 KOPPO3UOHHO-CTOMKOrO WUNu
COOTBETCTBEHHO 3aLlLULLEHHOrO oT Koppo3uu ", no KpanHen Mepe,
TPY4AHOBOCMIAMEHSIOLWErocs Marepuana ¢ COOTBETCTBYIOLLEN MEXAaHNYECKON NMPOYHOCTHLIO.
Kopnyca apmaTypbl, NpeaHasHa4eHHOW A5 YCTaHOBKM Ha OTKPbITOM nanybe, B oxnaxaaemblx
nomeweHnsax, pbolboobpabartbiBaloWwnx Lexax W AOPYrMX CbipblX MecTax, AOJDKHbI
N3roTaBNMBaThbCs U3 NaTyHW, OGPOH3bl UM paBHOLIEHHOrO0 Martepuana wunmM uad nnacrtmacc
COOTBETCTBYIOLLLErO KadecTBa. EcCnu npumeHdaeTca cTanb unuM  chna.bl - antoMUHUS,
Heob6X04NUMO NPUMEHSTb COOTBETCTBYIOLLYIO aHTUKOPPO3NOHHYIO 3aLLuTY.

B wuspgenusix M3 cnnaeBa aniOMuWHUST HE PEKOMEHAYETCsl NPOou3BOAUTb Pe3bOoBbIX U
nocagoYHbIX COeaUHEHUI OeTanen.

14.2.1.2 WN3onsumoHHble AeTanu, K KOTOpbIM KpenaTcs TokoBeayLimMe 4acTu, OO0SDKHbI
n3rotaBnuBaTbCs N3 MaTepuanos, HE BblAENAIOLWMX BOCNITaAMEHSIOWLNXCA OT 3NeKTpUYeCcKomn
NCKpbI ra3oB npu Temnepatype go 500 °C BKNHOUNTENBHO.

14.2.1.3 OcBeTutenoHaa apmaTtypa, npefHasHadeHHast Ans YCTaHOBKU Ha rOprYmX
Marepuanax unu BONu3an HUX, OOSMKHa ObiTb M3roTOBEHa TakMm obpas3om, 4YTOObl OHa He
HarpeBanachb Bbiwe 90 °C.

14.2.2  TaTpOHbLI.

14.2.2.1 KOHCTPYKUMS OCBETUTESIbHbIX MaTPOHOB C BUHTOBbLIM LIOKONEM [OfKHa
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 0003HAa4YEeHHOE HOMUHAaNbHOE
HanpshkeHne, a Takke HanbonNbLUMIA AOMNYCTMMbIA TOK UITM 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 LUTENCENbHOM BUITKU.

14.2.3.2 He gonyckaeTtcs NnpuMEHEHNE LUTENCENbHbIX BUMOK C Paspe3HbIMU LUTLIPAMM.
WTbipn wTencenbHbIX BUNOK Anst Toka ©6onee 10 A OOMKHbI ObITb LMAMHOPUYECKUMN
CMSIOWHbLIMW UITN NOSLIMWN.

14.2.3.3 LUTencenbHble pO3eTKM U BUMNKM ANS HAMNPshKeHWs Bbllle 6€30MacHOro A0MKHbI
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 3awmTar.
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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 TlogorpeB TomnMBa WM Macra C TemnepaTtypon BchbiwkM Bbiwe 60 °C
OOMyCKaeTCsl  OCYLECTBNSATb  ANEKTPUYECKUMM  NOJOorpeBaTeNnsaMn nNpu  BbINONTHEHWUU
TpeboBaHui 15.3.3 1 15.3.4.

15.3.3  TllogorpeBaTernbHble yCTPOMCTBA TPYOONPOBOAOB AOMMKHbI 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 TOMNIMBA W Macna B TaHKax [dOIDKHbl ObITb
obopynoBaHbl CpeacTBamMu PEryIMPOBKM TemMnepaTypbl HarpeBaeMow cpefbl, AaTymkamm
TemnepaTtypbl NOBEPXHOCTU HarpeBaTesbHbIX AIEMEHTOB, aTYMKaMU MUHUMArbHOTO YPOBHS
1 cpeacTBaMm OTKIKOYEHUS NUTAHWSA HarpeBaTenen Npu NpeBbILLEHUN ONYCTUMOro BEPXHEro
npeaena temnepaTypbl U NPU YMEHbLUEHUN YPOBHS HUXKE MUHUMASbHOTO.

15.3.5 MogorpeBatenu Tonnmea u Mmacna AorkHbl ObiTb 0O00pPYaOBaHbl YCTPONCTBAMM
perynupoBkM TemnepaTypbl HarpeBaemMon cpedbl. He3aBMcMMO OT YCTPOMNCTBA perynmpoBKu
TemnepaTtypbl HarpeBaemon cpefbl crnegyeT npenycMOTpeTb YCTPOWCTBO OTKIIHOYEHUSA
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:

BbIMOSIHEHNS1 CYAHOM CBOEro OCHOBHOIO Ha3HadeHusi (CroBecHas 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 NpoOCTPaHCTB OTKPbITbIX Manyb, BepTONEeTHbIX MMOoWaaok, 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 BHMMaHWE Ha Tennonepegady wmexay 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 Kakgow Lenu, a Takke
LUTa B LIENOM;

YCTPOMCTBOM 3aLLMTHOMO OTKITIOMEHUS ANS KO0 Lenu;

CUrHanNbHbIMW NamMnamm O BKITHOMEHUW Harpy3Kku no Kaxxaon uenu.

15.4.5 Kabenn HarpeBa p[oOmkHbl ObiTb 3awiMwieHbl OT neperpyskm B 125 %
HOMMHarbHOro Toka uenu. [na kabenen camoperynupyemoro Tuna 3awuta OT Neperpysku
MOXET HE NPUMEHSATLCA.

15.4.6 MpumeHeHne kabenen HarpeBa Ans oborpeBa TpyboNpoBOAOB, MPOBOASALLMNX
roptoune cpefbl, a Takke TpybonpoBOAOB M apmaTypbl, PACMONOXEHHbIX BO B3PbIBOONACHLIX
NOMELLEHMAX M NPOCTPaAHCTBaxX, [AOMNYCKAeTCs TOMbKO MpW COOTBETCTBYKOLWEM BUOe
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

reoMeTpu4eckm, HO He YyNNoTHeHHbIX — 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 MPOBOJIOK XWUIbl C PE3VHOBOW U30MNsUMENn, ecnu
npeanpusTmeM (M3roToBUTENEM) NpeayCcMOTPEHbl Mepbl, rapaHTMpyloLMe, YTO pe3nHoBas
n3onauus He 6yaeT okasbiBaTb BpeAHOro BO3AENCTBUS HA MeTans XUrbl.

[N§a Xun, UMetoLLmMx apyrue BUabl U3oNsauum, Ny>KeHust He TpedyeTcs.
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16.3 USONAUMOHHbLIE MATEPUAIbI

16.3.1 Ona wusonsumm xumn kabene © NpoBOAOB MOryT ObiTb NPUMEHEHDI

N30NSAUMOHHbIE MaTepurarnbl, ykasdaHHble B Tabn. 16.3.1.

Tabnwunuya 16.3.1

[onyctnmasa
O6o3HaueHn pabouyas
Tvnbl N30MALUMOHHBLIX MaTepranos
e nsonaummn Temneparypa,
OC]_
TepmonnacTuyeckas nnacTtmacca
MMonuBMHWUAXNOPWA MU CONONMMEP BUHU-XNOPWAA W BUHMNaueTara PVC 70
AnacTomMepHbI KOMNAyHA UM TepMopeaKTUBHasA niacTtMmacca
OTnneHnponuneHoBas pe3nHa unu nogobHasa (EPM nnn EPDM) EPR 90
OTuneHnponuneHosas pe3nHa NoBbILLEHHON 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 C 6e3ranoreHHon Komnosuumen HF XLPE 90
KpemHuinopraHnyeckas pesvHa ¢ 6e3ranoreHHon komnosvumen HF S 95 95
MonvnoneduH ceTyaTon CTPYKTYpbl C 6e3ranoreHHon kKoMnosuumen HF 90 90

1 Tewmnepatypa npoBoda Ansi pacyeTa AonycTMMON ANUTeNbHOW Harpysku kabens.
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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
OnacTomMepHbI KOMNAayHA UM TepMO-peakTUBHasi nnacTmacca
MonnxnoponpeHoBasi 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 OTKMOHEHWI, MO BCEW MPOM3BOACTBEHHOW AnuHe kabens u obneratb Xunbl
kabens kKoHueHTpudeckn. OBOMNOYKM OOMKHBI 06pa3oBbiBaTb HEMPOHMUAEMOE MOKPbITHE,
NAOTHO NpuneraroLee K 3aluaeMbiM Xunam.

16.4.3  CsuHUOBble 0605104KM Kabenen crnenyeT N3roTaBnNMBaTh U3 COOTBETCTBYHOLLINX
CMnaBoB, pernameHTUpyembIX HaLMOHanNbHbIMY CTaH4apTamu.

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  cooTBeTcTByloWwen — obonouvkon.  HeskpaHupywowme — Onnetku - MoryT
M3roTaBnNMBaTbCsA W3 CTanbHOM OUMHKOBaHHOM npoBoniokn. Onnetka [OomkHa ObITb
paBHOMEPHOMW, 1 ee NAOTHOCTb JOIMKHA ObITb Takon YTOObI ee Mmacca Gbina, No KpanHen mepe,
paBHa 90 % macchl Tpybku TOro e guameTpa, N3roTOBNEHHOW U3 TaKoro e maTtepuana u ¢
TOMLWMHOW CTEHKN, paBHOW ANaMeTPy NPOBOSIOKN ONSETKN.

16.5.2 MeTtannuyeckasi OpoHS [OOMKHA W3roTaBNMBaTbLCS M3  OTOXOKEHHOW U
OUMHKOBAHHOW  CTasflbHOM MPOBOSIOKM  WAW  NEHTbl, HaMOTaHHOMW CnupanbHO C
COOTBETCTBYHOLLMM LLAroM crnycka Ha 060no4Ky kabens unm Ha ONOMHUTENbHYI0 NOAYLUKY Ha
obono4yke TakMm o06pas3om, 4TOObI OOpasoBarnica HenpepbiBHbIA LUITMHOPUYECKUIA CIOMN,
obecneymBalOLWUN 3alWLNTY U TMOKOCTb roToBoro kabensi. o ocobomy TpeboBaHMo GpOHSs
MOXET ObITb M3roTOBMNEHA BbllleyKa3daHHbIM METOAOM M3 HEMarHUTHbLIX METasnsoB.

16.5.3 BpoHa unu onneTka kabensi, M3roToBNeHHas W3 CTanbHOW NEHTbl WUnu
NPOBONMOKN, OOIMKHA ObITb HAOEXHO 3aLUULLEHA OT KOPPO3UMU.

16.5.4 Moaywka nog 6poHI0 AOMKHA N3roTaBNMMBATLCS M3 BIIaroCTOMKNX MaTepuarnos.
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16.6 MAPKUPOBKA

16.6.1  Kabenu c nsonaumnen n3 pesvHbl Unn n3 NONMBMHUNXNOPKAA ANa NpeaenbHbIX
Temnepatyp Ha >wune Bbiwe 60 °C cnegyeT o6o3HayaTb Cnocobom, NO3BOMAOWMM UX
naeHTuduumnpoBaTb.

16.6.2 Knnbl kabensa gomkHbl 6biTb MapkMpoBaHbl Cnocobom, obecneynBaroLLnm
AOCTaTOYHYIO COXPaHHOCTb MapKUPOBKW.

Y MHOroXurbHbIx Kabeneu ¢ xxunamu, pacnonoXeHHbIMU B HECKOSNbKUX KOHLEHTPUYECKNX
Crnosix, Mo KpavHen Mepe, OBEe CMEeXHble XWibl B KaXdoM 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 YCTPOMUCTBAX MOXHO MPUMEHATb OOHOXMWIbHbIE U30NMPOBaHHbIE MPOBOAA
(cm. Tarke Tabn. 16.3.1).

16.7.2 HeusonupoBaHHble NpoBOAa W LWWHbI JonyckaeTcd MNpUMEHATb  Ans
BHYTPEHHEro MOHTaXa 3MeKTPUYECKUX YCTPOMCTB. BHELUHMIA MOHTaX Hens3onuMpoBaHHbIMU
npoBo4amMu NNK LWMHaMKU AOMNYyCKaeTCs Npu yCNOBUN HAZEXHOIro NX OrpaXKaeHmns.
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16.8 KABEJIbHAA CETb

16.8.1 OO6wme TpeboBaHUS.

16.8.1.1 [OmKHbl NPUMEHATLCA HepacnpoCTpaHdALWMEe TFOpeHNe WNu Heroproyune
kabenu 1 npoBoAda C MeAHbIMU XWUamn, N3roTOBMEHHbIE N UCMbITaHHbIE B COOTBETCTBUM C
TpeboBaHMAMM HacToswen Yyactu [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
yKa3aHoO Bblle, MOryT OblTb AOMYLLEHbI K UCMOMb30BaHUIO Ha Cydax Mpu YCroBMKU, YTO OHU
oTBeYaloT TpeboBaHUAM MeXayHapOAHbIX UMW HaUWOHamnbHbIX CTAaHAAPTOB W MO YPOBHKO
6e30nMacHOCTU ABNATCHA 3KBMBANEHTHLIMU NN NPEBOCXOAAT CTaHA4apThl, yKa3aHHbIe BbILLE.

MpumMeHeHnsa rmMbknx kabenemn, ONTMKO-BOSMIOKOHHbIX W T.M., WCMOMb3yeMbIX AN
crneumnanbHbiX Lenen, MOXeT ObiTb [ONyLWEHO NPU YCNOBUKW, YTO OHW W3rOTOBMEHbLI W
UCNbITaHbl B COOTBETCTBME C 000OPEHHbIMY CTaHAapTamu.

Mpn atom moryT npumeHsitecs ctaHgapTel MOK 60331-23 — ansa kabenen nepegayu
JaHHbIX 1 60331-25 — Ang onTUKO-BONOKOHHBLIX Kabenen.

B oTHOWeHUN ncnbiTaHnn kabenemn Ha OrHECTOMKOCTb OOITKHbI MPUMEHSITLCS CTaHAApThI
M3K 60331-1 — anda kabenen ¢ BHewHMM anameTpom 6onee 20 mm n M3K 60331-21
mnn 60331-2 — Ans octanbHbIX Kabenen.

16.8.1.2 [JomkHbl NpUMeEHATLCA kabenu n npoBoga ¢ MHOMOMPOBOSIOYHLIMU XUNamun m
nnowanbio NonepevyHoro Ce4YEeHUs Xurbl He MeHee:

A 1,0 MM? — B UenaxX MUTaHUS, YNpaBleHUs W CUrHanNM3auuM OTBETCTBEHHbIX
YCTPOWCTB 1 B LENAX NUTaHUSA OPYrnx YCTPOUCTB;

2 0,75 MM? — B LiENsAX YNpaBneHus U CUrHanmaauum;

.3 0,5MM?2 — B Lensx KOHTPOIbHO-U3MEPUTENBHbIX Y BHYTPEHHEN CBSI3U C YMCTIOM XKW
B kabene He MeHee YeTbIpex.

Ona nuTaHna HeOTBETCTBEHHLIX YCTPOWCTB [OMyckaeTcsa npumMeHeHne kabenewm c
OAHOMPOBOJIOYHON XMMOW Nnowaabo cevyeHus 1,5 Mm? n meHee.

B uenax nepegayv gaHHbIX MOTYT NPUMEHSTLCS BbICOKOYACTOTHLIE Kabenn ¢ anameTpom
xunbl 0,4 — 0,8 MM C y4eTOM MeXaHU4YecKon MPOYHOCTM Takux Kabenem B COOTBETCTBUM C
M3K 60092-370.

16.8.1.3 B ceTtax ¢ 60MnblWMMN MHOYKTUBHBIMW U €MKOCTHBbIMW Harpy3kamu OOJDKHbI
NPUMEHATLCA kKabenu, paccynTaHHble Ha paboyee HanpshkeHwe, paBHOE NPUBAN3UTENBHO
YOBOEHHOMY HOMUHAITbHOMY HarnpsiXeHUo ceTu.

16.8.1.4 HaubGonbwaa  gonyctumas Temnepartypa  Ans n3onAuMKM - XKunbl
yCTaHaBnmMBaeMoro kabens unu nposoga AoimkHa 6biTk, No KparHen mepe, Ha 10 °C Bbiwe
npegycmaTtpmMBaemMor TeMnepaTypbl OKpyxatLlen cpeabl.

16.8.1.5 B mMecTax, NOABEPXEHHbIX BO3OENCTBUIO He(MTENPOOYKTOB WM LpYron
arpeccuBHON cpenpbl, OOIMKHbI MPUMEHATbCS Kabenu, mmerowme o60MoYKy, CTOMKYH K
BO34EeNCTBUIO OaHHOW cpefbl. Kabenu, He obnagatowme 3TMMKU CBOMCTBaMW, AOMycKaeTcs
NpoKnaAbiBaTb B TakKNMX MeCTax TONbKO B MeTannunyeckux Tpybax (cm. 16.8.8).

16.8.1.6 B mecTax, roe kabenu moryT nogsepratbCs MeXaHU4eCKUM MOBPEXOEHNSAM,
OOJDKHbI MPOKNaabiBaTbCa kKabenu, nmerowme CooTBETCTBYIOLLYH BpoHI0, a kabenn apyrmx
TMMNOB OOMKHbI B TAKMX MeCTax 3almLaTbCa Unm npoknagbieatecs B Tpybax (cm. 16.8.8).

16.8.1.7 Kabenw, nutarowune 3SnekTpudeckme npuBoAdbl CMNPUHKIEPHON CUCTEMbI W
NOXKapHOro Hacoca OT aBapUNHOIO UCTOYHMUKA ANIEKTPUYECKOWN SHEPTUM, NPOSIOXKEHHLIE Yepes
LWaxTbl MALUWHHbIX MOMELLEHUA KaTeropmm A, kamOy3bl, CyLUUMbHbIE U Apyrne nogobHble
NMOMELLEHMA BbICOKOW MOXapHOM ONacHOCTW, AOMKHbl OblTb  OFHECTOMKMMM  UNK
3allMLEHHbIMU OT BO3ENCTBUSA NITaMeHN.

BblweykasaHHble TpeboBaHMs kacalTca Takke kabenen ANCTAHLMOHHOMO yrpaBreHus
3TUX YCTPOWUCTB.
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16.8.1.8 Kabenu yctponctse, Tpebyembix onst paboTbl B yCNoBusiX MoXapa, BKo4as
kabenn nx nutanusa (cm. 16.8.1.11), He AOMKHbI NPOKNaAbIBaTbCs B Tpaccax, NPOXoasaLnx
Yyepes MOMELLEHNsI C BbICOKOW MOXXapHoW onacHocTbio (cM. 16.8.1.9) n B gononHeHve ans
NacCaXXMpCkux CydoB — 4epe3 [NaBHble BEPTMKAmNbHblIE MPOTMBOMOXAPHbIE 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 MOXKapHOM ONAaCHOCTLI OTHOCATCH:

MalLLMHHbIE NOMELLIEHUS KaTeropumn A,

nomeLLeHmns, cogepxawme obopyaoBaHue Onsi NOArOTOBKM TOMMMBa M OPYrux Nerko
BOCMMNaMEHSIOLLMXCS BELECTB;

Kamby3bl M WUX BcCnomoraTesnbHble 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 B3PbIBOOMACHbIE MOMELLEHMS, ONs KOTOpbIX Tpebyetcs
yCTaHOBKa 3M1eKTpMYecKoro o6opyaoBaHnsi B3pbiBO3aLLMULLEHHOTO UCMOSNTHEHMS.

16.8.1.10 Kabenwn, pacnpegenuTenbHble YCTPONCTBA, KOMMYTAaUMOHHbIE U 3aLUUTHbIE
annapaTbl, YCTAHOBOYHas annapartypa, OTHOCALWMECHA K 3TUM YCTPOWCTBAM, OOSKHbI ObiTb
TakoW KOHCTPYKLUUWN NN YyCTaHaBNMBaTbCA Takum obpa3om, YToObl CBECTU K MUHUMYMY BbIXOA
N3 CTPOSI 3TUX YCTPOWCTB M3-3a Nnoxkapa B f1t000M OAHOM M3 TaKMX MOMELLEHWUIA NN 30H.

16.8.1.11 K ycTponictBam, Tpebyembim Anst paboTbl B YCNOBUSX NOXKapa OTHOCATCS:

aBparbHas curHanmsaums;

CUCTEMbI NOXapPOTYLUEHWS,

curHanu3aumsi oGHapy>xeHus noxapa;

CUrHanusauus npenynpexaeHnst o Mycke CUCTEM NOXapoTyLUEeHUS;

YCTPONCTBA yNpaBneHns NpOTMBOMNOXapHbIMU ABEPSIMU C yKasaTeNsiMU UX NOSNOXEHUS,

YCTPOMNCTBA ynpaBneHns BOOHENPOHULAEMbIMW ABEPAMM C YKa3aTeNsiMN UX MONOXEHMNS
W npeaynpeanTenbHON curHanuaaumen;

aBapuUNHOE OCBELLIEHME;

KOMaHLHO-TPaHCASLUMOHHOE YCTPONCTBO;

HN3KOPACMOJIOXXEHHOE OCBELLEHME;

OUCTaHUMOHHOE  aBapuUMHOE  OTKIIOYEHMEe CcuUcTeM, paboTa KOTOPbIX  MOXET
noaaepXmnBaTtb pacnpocTpaHeHne noxapa u/unu B3pbiea.

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 MNpPOKnagkon kabenewn, MpPOMNoXKEHHbIX Ha MaKCcuMarnbHO
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 TakUX MNOBPEXOEHUAX, KaK KOpPOTKoe
3aMblkaHue, 06pbIB Lienu, 3aMblkaHue Ha Kopnyc nunu 6e3oTkasHoe PyHKLUMOHMPOBaHUE 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 OOMNYCTUMbIE TOKOBbIE HArpy3ku AN OOHOXMUITbHbIX Kabenewn un
NPOBOAOB C pPasfUYHbIMA M3ONSALUMOHHBIMKA MaTepuanamm OOSMKHbl COOTBETCTBOBATb
yKasaHHbIM B Tabn. 16.8.2.1.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)

166

Tadbnunuya 16.8.2.1
OnutenbHbIe AONYCTUMbIE TOKOBbIE HAarpy3ku O4HOXUNbHbLIX Kabenen n NpoBoaos, A,
C u3onsiumen u3 pasnuyHbIX MaTepuanoB Ans TemMnepaTypbl okpyxarwuwen cpeabl 45 °C

M30nsumMoHHbIN MaTepuran
OtuneHnponuneHosa | CunukoHosas
MonueuHun- MonueuHun-
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 Aga psaa, He3aBUCUMO OT Yncna kabenen B psay, Npy YCroBuUM,
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 CBOBOAHOrO MPOCTPaHCTBa 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 (PMUMEHT, COOTBETCTBYHOLLMI MaKCUManbHO AONyCTUMON paboyen TemnepaType Xunbl,
KOTOPbLIV onpeaensieTca no 1abn. 16.8.2.2;
S — HOMWHanNbLHOE CeYEeHUe 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 cnegyoLwmx nonpaBoYHbIX KOS OULMEHTOB:

0,85 — anga oByxKnnbHbIX kKabenen,

0,70 — anga Tpex- N YeTbIPEXKUIbHbLIX kKabenen.
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16.8.2.4 [onycTuMMble TOKOBbIE HArpy3ku kabenem n NpoBoAoB, YCTAHOBMEHHbIX B Lensx
C MOBTOPHOKPATKOBPEMEHHOW WNWN KPaTKOBPEMEHHOW Harpy3kow, AOMKHbl OnpeaensitbCcs
YMHOXEHNEM AnUTenbHbIX Harpy3ok kabenew, ykaszaHHblx B Tabn. 16.8.2.1 unu BblGpaHHbIX
no 16.8.2.2, Ha nonpaBo4Hble KO3(PDUUNEHTHI, yKasdaHHble 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.

MonpaBoYyHble KO3 PUUNEHTBI AN1A NepecyeTa 4ONYCTUMbIX HAarpy30K, KOTOPble AOMKHbI
BBOOMTLCA B 3aBMCMMOCTM OT TemnepaTtypbl OKpyXawllen cpedbl, NpuBeAeHbl 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 [OOKHbI MPUMEHATBCS HUKaKMe MNonpaBOYHble KO3MULUMNEHTBI 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 3aLLUUTHBLIX YCTPOMCTB M NMUKOBOrO 3HAYEHUS OXWOAEMOro
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 ce4vyeHuss Kabenen Ha ponyctumMoe 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 cOopHbIMK LHamMm rmaBHOIo
pacnpenenuTenbHOro WuTa UM aBapunHoro pacnpeaenntenbHoro Wwmuta v nodbiMy TOYKaMm
YCTaHOBKM MpPX HOPMarbHbIX YCNOBUSAX paboTbl HE JOMKHO npesbiwaTtb 6 % HOMWHANBHOro
HanpsbkeHns, 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 XapaKkTepPUCTUK.

Mpn KpaTKOBPEMEHHbIX Harpyskax, Hanpumep, npu nycke anekTpuyeckux aBuraTenemu,
MOryT BbITb AonyLueHbl 6onblUMe NageHuUss HanPsPKEeHUs!, eCrnn 9TO HE BbI3OBET HapyLLEHUS B
paboTe cyqoBOWN 3NEKTPUYECKON YCTAHOBKMW.

16.8.3.3 Kabenu, cnyxawue gns nuTaHUa anekTpU4ecknx asuratenen nepemMeHHoro
TOKa C NPSAMbIM MYyCKOM, OOMMKHbI ObITb Tak paccyuTaHbl, YTOOblI NageHne HanpsKeHus Ha
Knemmax Asuratensi B MOMEHT nycka He npeBbIwano 25 % HOMUHAaNbHOro HaNpPsKeHUS.

16.8.4 Mpoknagka kabenen.

16.8.4.1 Kabenu gormkHbl ObiTb MPOMOXEHbI MO BO3MOXHOCTM MO NPSAMbIM 1 AOCTYMNHbIM
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 OOMKHbI HaXOAUTbCS Ha paccTtosiHuM He mMmeHee 100 mm oT
WCTOYHUKOB Tenna.

16.8.4.2 Ha pacctosHun meHee 50 MM OT ABOWHOro AHa M OT LUMCTEpPHbI TOMMAMBa UNu
Macna He JOIKHbI MPoKnaabiBaTbCa HUKakue kabenw.

OT HapyxHOW OOLWMBKM, a Takke OT MPOTUBOMNOXAPHbLIX, BOAOHENPOHULAEMbIX U
rasoHenpoHuuaeMbix nepebopok 1 nanyb kabenu LOMmKHbI HAXOAUTLCA Ha PACCTOAHUN 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 «[poTtnBonoxapHas 3awmta») Ha Bxodax KabenbHbIX
Ny4yKOB B [MaBHbIN pacnpedenuTenbHbld LWKT, aBapuUrHbIN pacnpefenuTenibHbIA  LLUKT,
LeHTparnbHble MOCTbl YNpaBfeHUs, WNUTbl LEHTPann3oBaHHOMO YNpaBfeHUs CUIIOBON
YCTQHOBKOM W MEXaHM3MOB OTBETCTBEHHOrO HasHayeHus, a TakKe Ha KaXOoM KoHue
MOJTHOCTLHIO 3aKPbITbIX Tpacc (cM. puc. 16.8.4.3-1);

.2 B 3aKpbITbIX W MOMy3aKpbITbIX MOMELLEHNSX U NPOCTPaAHCTBaxX KabernbHble ny4ku,
YNOXEHHbIE B NOSy3aKpbITbIX N OTKPbITbIX TPaccax, AOSMKHbI ObiTb 3alLULLEHBbI:

OFHECTOWKOM MacCOW, HaNOXEHHOM NO BCEW ASIMHE AN BepTMKanbHbIX TPAcC U yYacTKamu
anuHon 1 M ¢ nHTepeanamu 14 M aAnst ropusoHTanbHbIX Tpace (cM. puc. 16.8.4.3.2-1), unu nytem
NPUMEHEHNSA OrHe3afePKMBalOLWMX KOHCTPYKUMn Tuna B-0, no kpanHen mepe, Ha Kakgown
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). OrHe3agepxmMBaroLNE KOHCTPYKLMW OOIDKHbI
BbIMOMHATLCS U3 CTanbHbIX JIMCTOB 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 NpUMEHEHUA OrHesagepXXuBaroLmMx KOHCTPYKumn Tuna B-0, no kpanHewn
Mepe, B OKOHEYHOCTAX TpOMa.
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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[oB, NpeAHasHaYeHHbIX 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, npoknagbiBaeMble Ha pbiOOMOBHLIX Cygax B MecTax, NogBep>KEHHbIX
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 [OSMKHbI NPOKNagblBaTbCA B
MeTannmMyeckmx Tpybax unum B 3aKpbITbix KaHanax (cm. 16.8.8).

16.8.4.8 Y kabenewn, NpoknagbiBaeMbIX Yepes pacluMpUTerbHble COEANHEHNS KOpMyca,
OOMMKHbI BbiTb NMPeayCMOTPEHbl KOMMEHCAUMOHHbIE MNEeTNM paguvycoM, LOCTATOYHbIM Ans
Takoro coeavHeHusl. BHyTpeHHUn anameTp NeTnu OOMMKEH ObiTb HE MeHee 12 HapyXXHbIX
anameTpoB kabens.

16.8.4.9 T[lpoknagka kabenen ¢ m3onsumMen Ha pasHble OOMNyCTMMble TeMNepaTypbl B
o6wnx kabenbHbIX Tpaccax AOMKHa OCYLLUECTBNATLCA Takmm obpas3om, 4yTobbl kabenu He
HarpeBanuchb Bbille JOMyCTUMOKN TeMnepaTypbl.

16.8.4.10 Kabenu ¢ pasHbiM1 3aLUTHBIMK OOOMNOYKaMM, U3 KOTOPLIX MEHEE CTOWMKUE
MOryT noaBepraTbCa NOBPEXAEHMIO, HE OOMKHbI NpoKnagbiBaTbca B 0bwen Tpybe, obuiem
xenobe nnn apyrmm cnocobom COBMECTHOWN HE3aKpenneHHON NPoKnaaku.

16.8.4.11 XKunbl MHOroXurbHbIX 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 TpaccamMmu, Mo BO3MOXHOCTU HA MakCMMasibHOM PacCTOAHUN Opyr
OT Apyra B ropM30oHTanbHOM U BEPTUKANIbHOM HanpasBieHUsX.

16.8.4.13 lNpw npoknagke kabenen B KaHanax v OpYyrux KOHCTPYKUUSX, U3rOTOBIIEHHbIX
N3 ropwymx maTepuanoB, panoHbl MNpoknagkn kabenen [OMKHbI ObiTb 3alUMLEHbl OT
BO3ropaHns C MOMOLLbI0 OrHe3alUUTHbIX CPEeACTB TakuX, Kak OBnuuoBKa, MOKPbLITUA WK
nponuTka.

16.8.4.14 lMNpoknaabiBaemMble kKabenn He OOMKHbl ObiTb YTOMMEHbl B TEMMOBYH WK
3BYKOBYIO M30MSLUMIO, €CNIN OHA N3rOTOBIEHA M3 roptovmnx matepuanoB. OT Takon Msonaumm
kabenu gormkHbl ObITb OTAENEHbI 0B6IMLIOBKON U3 HEFOpIOYEro MaTtepmana unmn pacnosioXeHol
Ha paccToaHUN He MeHee 20 MM OT Hee.

Mpy npoknagke B TEMNNOBOW UMM 3BYKOBOW M30OMSLNWN, U3FOTOBIIEHHOW U3 HEropHYmMX
mMartepuanos, kKabenu AoMKHbI BbITb paccynTaHbl C COOTBETCTBYHOLLUM CHVXKEHUEM Harpysku.

16.8.4.15 Kabenu, npoknagbiBaemble B OXNaXO4aeMblX MOMELLEHUSAX, OOSMKHbl MMETb
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
nepdopUpPOBaHHbIX NAHENAX UM MOCTaXx U KPenuTbLCSA Takum crnocobom, 4Tobbl COXpaHUOCh
cBobOOHOE MPOCTPaAHCTBO Mexay kabenem u cteHkamu nomeuleHus. laHenu, MocTbl m
KpenexxHble CKOObl A0MKHbI OblTh 3aLUMLLIEHBI OT KOPPO3MMK.

Ecnn kabenn nepecekaloT TENSIOBYH W3OMALMIO OXNaXK4AaemMoro MOMELLEHNS, OHU
OOIDKHbI  MPOXOAMTb Yepe3 Hee nod npAMbIM - YIIIOM B COOTBETCTBYHOLLEW BTYIKe,
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 . BHeL AvaeTp 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 AnaMeTpOoB AN HEe3KpaHUPOBaHHbIX 1 10
BHELUHMX ANamMeTpOB 4115 9KpaHUPOBaHHbIX kabenewn.

16.8.4.18 Kabenn n 3asemnsiowime nepemMbliykm 000OpyAOBaHWUS, YCTAHOBMIEHHOMO Ha
amopTusaTopax, AOMKHbl ObITb NogBeAeHbl TakuMm 06pasom, YToObl OHM He NoBpeXaanuchb B
YCroBUSAX aKCnyaTauuu.

16.8.4.19 Kabenwn, npoknagbiBaemble Ha OTKPbITbIX YacTAX CyAHa M MayTax, OOIMKHbI
ObITb 3aLUMLLEHbl OT NPAMOro BO34ENCTBUS CONHEYHON paguaunn.

16.8.5 KpenneHue kabenemn.

16.8.5.1 Kabenu p[omkHbl ObiTb COOTBETCTBEHHO 3akpensfieHbl C MOMOLLbI0 CKOO,
3aXxmmoB, O00OMM U T.N., MW3rOTOBMEHHbIX M3 MeTanna nubo Heropryero unu
TpyOHOBOCNIIaMeHsoLLeroca matepuana.

[MoBepXHOCTb KpenneHus OOMmKkHa OblTb AOCTATOYHO LUMPOKOWM M He AOMKHa MMETb
ocTpbix KpaeB. KpenneHusa [ormkHbl ObiTb nogobpaHbl Takum obpasom, 4Ttobbl kabenu
Kpenunucb NpoYHO 6e3 NoBpexaeHns nx 3amTHbIX 060omnoyexk.

16.8.5.2 PaccTosiHua mexay KpenneHuamu kabenewm npy ropm3oHTaribHOW 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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paccToaHne Mexay onopamu kKabenbHbIX Tpacc (mepeknaguHbl FNECTHULUbI) HE AOIMKHO
npesbiwaTts 400 MMm.

Mpn BepTUKanbHOW Npoknagke kabenenm 3T PacCTOAHUS MOryT ObiTb YBENUYEHbI
Ha 25 %.

16.8.5.3 KpenneHne kabenen [OMKHO ObiTb BbLINOMIHEHO Takum o0OpasoMm, 4TOObLI
MEexaHu4eckme ycunusa, BO3HMKawwue B Kabensx, He nepegaBanvMCb Ha WX BBOAbl U
nNpucoeanHeHs.

16.8.5.4 KabenbHble Tpaccbl M kabenwu, npoknagbiBaemMble MNapannenbHo obLimBke
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, NoABEPKEHHBbIM OTNOTEBAHUIO,
OOJDKHbI NPOKMaAblBaTbCA HA MOCTUKaX MM Ha NepopUpPOBaHHbIX NAaHENAX Taknm obpasom,
4YTOObI COXPaHMOCh NPOCTPaAHCTBO MexXay kabensmun n nepebopkamu.

16.8.5.6 KabenbHble Tpaccbl AOMKHbI MPOKIAAbIBaTbCA C MWHMMAIbHLIM YXCIIOM
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 OOMYyCKaeTCs paBHOLEHHas 3aMeHa
TpeboBaHWIA NO NPOKNaaKe, KPENIEHMo N YNIoTHEHMIO NPOX0A0B kabenen n kabenbHbIX Tpacc,
npeabasnsemMblx [paBunamm K ctanbHbIM cyaam, 0ByCrnoOBNEHHbIX TEXHONOMMEN N3rOTOBIEHMS
KOPryCOB M3 HENPOBOAALMX MaTepurarnos, NPUMMEHsieMbIMU MaTepuanamm n T.1.

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 NpoxXoAdoB kabenen yepes ykasaHHble nepebopku n nanybbl He
OOJMKHbI CHMXKaTb MX HEeNpPOHWULAEMOCTb, MpMYEM Ha kabenu He AOMKHbI nepeaaBaTbCst
ycunusl, BO3HMKaloLWmMe oT ynpyrux gedopmaunn kopnyca.

16.8.6.2 Tpwn npoknagke kabens 4yepe3 npoHuUaeMble NepebopKM UNM SNEMEHTbI
Habopa TOMWMHOM MeHee 6 MM B OTBepCcTMd AOnsa npoxoga kKabenem [OOMKHbI
yCTaHaBnmBaTbCs OBMMLOBKM UK BTYNKW, NpeaoxpaHstowme kabenb 0T NOBpeXaeHUN.

Mpn TonwumHe nepebopok unu Habopa 6 MM n 6onee yctaHaeBnuBatTb OGNMLIOBKY UMK
BTYIKY He TpebyeTcs, HO KPOMKN OTBEPCTUSA AOSMKHbI ObiTb 3aKpYrieHbl.

16.8.6.3 T[lpoknagka kabenen uyepe3 BOAOHENpPOHMUAEMble Nanybbl AOMmMKHA ObITb
BbINOSIHEHA O4HMM M3 CreaytoLmx cnocobos:

.1 B MeTannuyeckux Tpybax (CTosikax), BbICTynawowmux Hag nanybon Ha BbICOTY He
meHee 900 MM, B MecTax, rge BO3MOXHbl MeXaHM4Yeckne noBpexaeHus kabens, n Ha BbICOTY
He MeHee BbICOTbl KOMMHICA ABEpen Ons AaHHOrO MOMELLEHUs, rae Takas BO3MOXHOCTb
OTCYTCTBYET;

.2 B 0OOWMX MeTannnyeckmx ctakaHax unm B Kopobkax ¢ SOMOMHUTENbHOW 3aLMToN
kabenewn KoXxxyxaMu BbICOTOW, yka3aHHoOM B 16.8.6.3.1.

Kopobkn aomkHbl BbiTb yNNoTHEHbI KabenbHbIMM Maccamu, a TpyObl 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 %. [Ans MOOyNbHbIX CUCTEM YNITIOTHEHUS CTEMNEHb 3anONHEHUS
npoxoaa ornpegenseTca B COOTBETCTBMM C OA0OPEHHOWN KOHCTPYKLMEN.

16.8.7  YnnoTHUTenbHbI€ MAcCChbl.

16.8.7.1 [ns 3anonHeHus kabenbHbIX KOPOOOK B BOAOHENPOHMLaeMbix nepebdopkax m
nanybax [AOMKHbl MPUMEHATbCA YNNOTHUTENbHbIE Macchbl, Obnagawowue XOopoLunM
cuenfneHnemM € BHYTPEHHMMU MOBEPXHOCTAMM KabenbHbIX KOPOOOoK 1 obonovkamu kabenen,
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 MNPOXOAOB 4Yepe3 NpoTUBOMOXApHbIe 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 Tlpoknapka 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
noBepxHOCTb Tpyb W KaHanoB [OMmkHa OblTb POBHOW WM rnagkon. KoHubl Tpyb M KaHanos
OOIMKHbI ObITb 06paboTaHbl K 3aLuLLEHbl TakuM 06pa3oM, 4ToObl Npu BTArMBaHUN Kabenu
He nogsepranucb NOBPEXOEHUIO.

Kabenu c 060no4kon u3 cenHUa, He MMetoLLMe AOMOMHUTENBHOrO 3aLMTHOMO MNOKPLITUS,
He OOSMKHbI NPOKNaabiBaThCs B Tpybax n kaHanax.

16.8.8.2 Papguyc nsrmba tpybbl 1 kaHana AormkeH ObiTb HE MeHbLUE JONYCTMMOro Ans
NPOJSIOXKEHHOro B HeN kabens camoro 6onbLuoro gnameTpa (cM. 16.8.4.18).

16.8.8.3 CymmapHas nnowiagb NonepeyHblx cedeHnin Bcex kabenen, onpeaeneHHas no
WX BHELUHUM JuaMmeTpam, 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 HaAEXHO 3a3eMreHbl, eCu 3TO 3a3eMfIEHME YXKe He OCYLLEeCTBIEHO Cnocobom
npoknagku Tpyb n kaHanos.

16.8.8.5 TpyObl 1 KaHanbl OOMKHbI MPOKNadbIBaTbCs TaK, YTOObI B HMX HE Morna
ckannueatbcs Boga. Mpu HeobxogmMmocTu B Tpybax 1 kaHanax AOMMKHbI NpeaycMaTpuBaTbCs
BEHTUIALUNOHHBLIE OTBEPCTUSA MO BO3MOXHOCTM B CaMbiX BbICOKMX M HU3KUX TOYKaX TaK, YTOObI
obecneyrBanacb UMpKynsaums Bo3gyxa v npegoTtepallanack koHgeHcaunsa napos. OTBepcTus
B TpybGax u kaHanax AOMyCcKalTCs TOMbKO B MeCTax, rae 9TO He yBenuuMBaeT OnacHOCTU
B3pbIBa Unn noxapa.

16.8.8.6 TpybObl M kaHanbl NS NPOKNagku kabenew, KOTOpble MPONOXEHbl BOOSb
Kopryca cydHa W B KOTOPbIX MOryT BO3HMKaTb NOBPEXOEHWs, Bbi3BaHHble AedopmaLlmen
Kopryca cyaHa, AOSMKHbI UMETb KOMMNEHCaLMOHHbIE YCTPOMUCTBA.

16.8.8.7 Ecnwn B cootBeTcTBUM C 16.8.1.1 paspeLleHO 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 NPU 3TOM OOSMKEH 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 MadeHMe 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 M3rotoBUTENH, 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 XeroboB/KOXYXOB, MEXaHU4eckme 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 XXenoba/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 npesblwaTb 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 Heobxogumma, TO Kabenu 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 MUHUMAIbHO BO3MOXHY ANuHY. [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 KpenneHusl, 3a WCKINIYEHNEM W3rOTOBMEHHBbIX 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 OOMKEeH 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
NpOKnaAbIiBalTCs NapannenbHo CTanbHbIM KOHCTPYKUUSAM, TO paccTosiHMe Mexay kabensmm
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 M30MsiuMen, BBOAMMbIE B MaLUWHbI, annapaTbl,
pacnpegenutenbHble YCTPOMUCTBaA UM Apyroe obopynoBaHue, OOMKHbI UMETb KOHTaKTHOE,
3alMTHOE U YNNOTHUTENBbHOE OKOHLUEBaHUA, obecnevmBaloime HageXHbIN ANEeKTPUYEeCKnin
KOHTaKT M He Jonyckawlime NPOHMKHOBEHNSA BRarM BHYTPb Kabens, a Takke s3awumuiarowme
N30ALMIO XUIT Kabensa oT MexaHU4YeCKNX NoBPEXOEHWIA, BO3AEUCTBUS BO3AyXa U MaCIsiHbIX
napos.

B mecTax nogkrntoyveHus xunbl kKabens ¢ pe3anHoBOM U3onaumen JOMKHbl UMEeTb 3aluunTy
n3onaumm OT NOBpeXaeHUs (NepeTmpanng u T. n.).

16.8.10.2 3awmtHasa obonodka kabens, BBOAMMOrO 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 coeanHeHnst kabenen no TexHonornm, ogoopeHHoON
Peructpom.
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16.9 LUIMHOMPOBOABI, MPOKNAABLIBAEMbBIE BHE PACNPEAENUTESNbHbLIX
YCTPOUCTB

16.9.1 O6nacTb pacnpocTpaHeHUs.

16.9.1.1 TpebGoBaHuA HACTOSILLEN [NaBbl pPaACNpPOCTPAHAIOTCA Ha LUMHOMPOBOAbI,
npoknagbiBaeMble BHE pacnpegenuTenibHbiX YCTPOWCTB BMeCTO kabenewn, Ans nuTaHus
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. KoHCTpYyKLMUA CMCTEM LULMHOMNPOBOAOB.

Cuctembl LULMHONPOBOAOB B cO0Ope MOryT BKItoYaTh B cebs:

.1 anekTpuyeckue NPOBOOHUKM  (LUMHOMNPOBOAbI), BKMOYas HeuTpanbHble W
3aseMnsLLne NPoOBOAHNKM U U30NSATOPSI;
3alMTHbIE KOHCTPYKUMKM (KaHanbl);
coeuHUTErNbHbIE N pa3BeTBUTESNbHbIE YCTPONCTBA,

YCTPOWCTBA Npoxoaa vepes nanybbl n nepebopku;
3alMTHbIE YCTPOWNCTBA;

YCTPOWCTBA KpensieHms K nanybdam n nepebopkawm;
pasgenutenbHble YCTPOMCTBA.

16.9.3 O6wme TpeboBaHUA.

16.9.3.1 YpoBeHb 6€30MacHOCTM N HAOEXHOCTU CyQOBOM CETW, BKMKYalLlen B cebs
LWUMHOMNPOBOAbI, OOIMKEH OblTb, MO KpanMHEM Mepe, 3SKBMBAIIEHTHbIM YPOBHIO CyLOBOW
kabenbHoOM ceTun.

16.9.3.2 Cucrtembl LUMHOMNPOBOAOB AOMKHbI OTBEYaTb COOTBETCTBYIOLLMM TpeboBaHNSM
crangapToB MOK 61439-1 1 61439-6.

16.9.3.3 Cuctembl WMHOMPOBOAOB, MX 3IIEMEHTbHI U YCTPOMCTBA OOSMKHbI HaOeXHO
paboTaTb Npu Temnepartypax okpyxatowen cpeabl ot 0 oo 45 °C.

16.9.3.4 CucTtembl LULMHONPOBOAOB AOMKHbI UMETb criefyolme MMHUMarbHble CTENEHN
3aLmThI:

OnNs Cyxux nomeLleHun — IP 54;

ONs BNaXHbIX nomeLleHmn — IP 56.

B cuctemax ¢ BO3MOXHbIM 06pa3oBaHMEM KOHAeHcaTa AOMKHbI ObiTb NpeayCMOTPEHbI
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 MCMbITAHMKA CUCTEMbI B COOpEe Ha OrHECTOMKOCTb [OOJDKHbI
NPUMEHATBLCA

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 KOTOPblEe OHWU MPOXOOAT.

BHyTpeHHee yCTPOMCTBO KaHanoB OOMKHO UMETb TaKylo e CTerneHb NPpOoTUBOMNOXapHON
3aLUM1ThI, KaK 1 nepecekaemMble NeperopoaKu.

16.9.4 CneumnanbHble TpeboBaHuUA.

16.9.4.1 OTBeTCTBEHHbIE YCTPOWNCTBA, Tpebyowme ayGrnmpoBaHMs NUTaHUSA, OOITKHbI
OblTb MOAKMIOYEHbI Yepe3 OTAefNbHble CMCTEMbI LUMHOMPOBOAOB. HeucnpaBHOCTb OQHOW
CUCTEMbIl He JOSMKHaA HapyLwwaTb paboTy AybnupytoLlen.

16.9.4.2 Tlpn pacrnosioXXeHNUn CUCTEMbl HWXEe BepxXHerW HenpepbiBHOW nanyobl,
MaHEBPEHHOCTb CyAHa, a Takke 6e30MacHOCTb 3KMMaxka W NacCaXupoB HE [OOSDKHbI
HapyLaTbCa B criydae 3aTonfeHus OJHOro BOLOHENPOHULIAEMOro 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 OBCMYXMBaHUA CUCTEMbI M pasdeneHus NoBpexaeHHbIX yacTen. Tam, rae
cucteMa npoxoguT yepes NPOTUBOMOXApPHbIE KOHCTPYKUUKW, pasfgenuTeribHble YCTPOMCTBa
OOJMKHbI ObITb YCTAHOBMEHbI HA NUTAIOLLEN CTOPOHE.

16.9.5 3awuTHbIe yCTpOMCTBA.

16.9.5.1 PacnpocTpaHeHne anekTpuMyeckom Oyru Mo  LMHOMPOBOAAM  AOSDKHO
npeaoTBpaLLaTbCca AyroBeiMy 6apbepamun unum Apyrumm noaxogsaiummm cpeactsamm, TakuMmm
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/peakTopbl;

nonynpoBoAHUKOBbIE NpeobpasosaTenu yactoTbl (MMY);

rpebHble anekTpuyeckne apuraTenu;

ycTponcTtea (6510ku) BO30YKaEHWS;

ycTponcTea (6nokn) cuctembl ynpaeneHus Y, yctpomncrtsa (6noku) cuctemsl
KOHTpOJ‘IFl (AMNC, Hankaums n percTpauusa napameTpoB), a Takke CUCTEMbI 3aLLUNTbI;

.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 NoAapyrnvBatoLLme yCTPOUCTBA, ABMAIOWMECH BCNOMOraTenbHbIMU YCTPONCTBaAMM
yrnpaBneHnst CyaHoM.

17.1.3 B cnyvae, korga Ha cygHe ycTaHoBreHa rpebHas anekTpuyeckas yCTaHOBKa,
OHa [OO/mKHa oTBeyaTb TpeboBaHMAM HaCTOsLWEro pasgerna U npMMeHUMbIX TpeboBaHwui
ApYyrnx pasgenos HacToswen Yyactu. Npn aToM K OCHOBHOMY CMMBOSY Kracca gobasnserca
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, pacrnpegenuTeribHbiX LWUToB 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 3NEeKTpUYECKMX MaluuH (aBurateneh U reHepatopos),
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,
cpabaTtbiBatoas npv nonagaHnm Boabl B 3TOT OTCEK, TO MOXeT OblTb JonyLieHa CTeneHb
3awmTbl IP23.

17.1.9 B kopnycax rpebHbIX  3NEeKTpUYECKMX  OBuratenen, reHepaTopos,
nosnynpoBOAHMKOBLIX nNpeobpasoBaTtenen, Opyrnx KOMNOHeHToB [3JY, AOMKHbI ObiTh
npegycMOTpeHbl YCTPOMCTBA, MNPENSATCTBYOWME 00pasOBaHUIO WM CKOMMIEHMIO 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
KOHTPpONS CONPOTUBNEHUSA N30NALUK, oTBeYarowmm TpebosaHmsam 2.11.

NouhwiNE
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17.2 ONPEAENEHNA U NMOACHEHUA

17.2.1 B HacTosileM pa3sgene NpuHATbI criegyolme onpeaeneHms n NosICHEHNS:

A3MMyTanbHbIN NpuBOA — NpMBoA, obecneynBatoLLnn NOBOPOT MPOMNYSIbCUBHOIO
Groka BOKpYr BEpTUKarbHOW OCW.

(maBHbLIN NocT ynpaBneHuns 3Y —nocT ynpaBneHus rnaBHOM NponyrbCUMBHON
YCTaHOBKOW, Ha KOTOPOM MMEETCS BaxTa B YCIOBUSAX X04a B MOpeE.

pebHas sanekTpuyeckasa yctaHoBka ([ QYY) —komnnekc obopyaoBaHust ons
pacnpegeneHus U npeobpa3oBaHMS SMNEKTPUYECKON IHEeprMv B MEXaHUYeCKyl C Lenblo
BOCMNpPOM3BEAEHMS 3a4aHHOro ynopa rpebHbiM ABVKUTENEM (ABUKUTENSAMN).

Oyb6nupoBaHHbLIN JaT4YUK — AATYNK C ABYMSA YyBCTBUTENbHBIMU 3fieMEHTamMun B
04 HOM Kopryce.

EovHasn 3aneKkTpoaHepreTnyeckas ycTaHOBKa (EQ3Y) -
3NeKTpoaHepreTnyeckasa ycrtaHoBka, oobeguHeHHas ¢ Y, obecneumBatowen xon cygHa.

MecTHBIN NOCT ynpaBfieHWUSA — MNOCT ynpaBfieHus, pacnosiaraemblil B MecTe
YCTaHOBKM NOYNpPOBOAHMKOBbIX NpeobpasoBatenen 4yactoTsbl (MMY) nnm BHELWHMX yCTPOWCTB
(6nokoB) ynpaBneHus C3O[l, npegHasHayeHHbI Ans obpa3oBaHMs M BBEAEHUSI B CUCTEMY
3agatowmx napameTpoB gns [NMNY, He3aBUCMMbIX OT NapamMeTpoB, 3afaHHbIX C CUCTEMbI
anctaHumoHHoro ynpaenenus (CLY) n agpyrmx BHELWHUX OrpaHUYEHNIA.

Mpuesoa B roHgone (MM F3[) —nponynbcmMBHas yctaHoBKa, B KOTOPOMW rpebHom
3NEeKTpMYEeCcKMA ABuraTesl PacnosiokeH B chneuuanbHO NpefgHa3Ha4YeHHoOW aAna  Hero
NOrpy>kHOM NOBOPOTHOW roHAOsE CyAHa.

PesepBuMpoOBaHHbIN AaTyYuK — ABa OTAENbHbIX AaTyMKa B OTAEMbHbIX KOprycax,
YCTaHOBIIEHHbIX A1 KOHTPOSS O4HOrO U TOro XXe napamMmeTpa.

Cuctema snektpogBuxeHunsa (CO[L) — uenocTHbin HA6Op B3aMMOCBA3AHHbIX
PYHKLMOHAambHbIX 3BEHBEB, peanu3oBaHHbIX B driekTponpueogax [QY, B3anMoaencTByOLMNX
C WCTOYHMKOM 3MEKTPOIHEPrMM ONSA ynpaBfeHuss yNnopom C 3adaHHbIMW AVMHAMUYECKUMMN
XapakTepucTMkamun 1 no 3agaHHbIM anropuTMam.

OnekTpoasHepreTnyeckas ycTaHoBka (J3Y) — kommnekc CygoBOro
9MNeKTpPOTEXHNYECKOro  0bopyaoBaHusi, O0OBbEAMHEHHOro  MpoLeccoM  Mpou3BOACTBA,
pacnpegeneHns M npeobpas3oBaHUSA 3IMEKTPUYECKOW IJHEPrun B Opyrve Buabl SHEeprum
(MexaHnyeckyto, TEMMOBYH, CBETOBYIO, XMMUYECKYIO U T.M.
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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 rnaeHble reHepaTopbl MEPEMEHHOro ToKka CO CBOMMW YCTPONCTBaAMW yNpaBrneHus —
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
HanpspkeHna PLL B HanpsikeHus MIMNY — no ogHoMy Ans kaxagoro npeobpasoBartens;

A4 cunossble MMY ang nutanma N9 — He meHee 2 WT.;

.5  ycTtponcTteo (6510K) ynpaBneHns Unmn KOHTPOsep CUCTEMbI SNIEKTPOABMKEHUS] — HE
MeHee 2 LWT;

.6 rpebHon anekTpudeckun gsuratens (MFMS) — oanH unn Gonee.

17.3.2 [Ona rpebHbIX 3MEeKTPMYECKUX YCTaHOBOK C oaHum [O[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 % HOMMHaNbLHOW 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 MNOCTOSIHHOMO TOKa [OOKHbl OblTb ABYXbAKOPHLIMU
(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
HeuncnpaBHOCTb 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
rpeGHoMy gpuratento (Bany) npu ndbIX NOrogHbIX YCIOBUSIX, 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 NosiBNieHNs1 HeMCnpaBHOCTM B N0O6OM 0gHOM M3 KOMMNOHEHTOB QY xoa 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 MEXaHW3MOB 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 yKka3aH 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. MNpepenbHbIN TOK U HanpshkeHne CUCTeMbl BO3DYXAEHWS, a Takke UX UCTOYHUK
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 OOMMKHblI UMETb 3aLLMTHbIE YCTPONCTBA
TONMbKO OT KOPOTKMX 3amblkaHui. CpabaTbiBaHMe 3MNeKTPOMarHUTHOrO pacuenuTenst npu
KOPOTKOM 3aMblKaHUN OOSMKHO conpoBoxaaTbca curHanom AlNC Ha noctax ynpaBneHus.

17.4.1.3 Tlpu OTKIOYEHUN aABTOMATMYECKOrO BbIKMOYATENS CUCTEMbI BO30OYXXOEHWS,
OOJDKEH Takke OTKIMYaTbCA aBTOMaTUYECKUI BbIKNoYaTelb COOTBETCTBYIOLLLENO reHepaTopa
unu rpebHoro asurartens.

17.4.1.4 Ecnm nuTaHMe cucTeMbl BO3OYyXOEHUST CHAGXEHO  He3aBMCUMbIMM
YCTPOWCTBaMN 3aLLMUTbl NPOTUB CHMXKEHUSA YacTOTbl U NepeHanpsikeHns, UM ycTponcTeamm
NPONOPLUNOHANbHOIO  PEryniMpoBaHns  «HanpsbkeHne/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
CHWXeHna (nodasBfeHusd) BCNSeCka HanpshkeHUa npu  pasmblkaHUM  BblKovaTens
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 reHepaToOpoOB.

17.4.2.1 CucTtembl BO36YXOeHNA OOMKHbBI NonyyYaTb NMMTaHME 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 Ang 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 MuHuMyMm, ans Bcex reHepatopoB [[QY JOMKHO
ObITb NPEAYCMOTPEHO ABa BHELLUHUX UCTOYHMKA 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 NuTaHme ctatopHas obMoTKa ABuraTens.

17.4.3.2 CucTtembl BO3BYXOEHNA U CUCTEMbBI aBTOMATUYECKOIrO perynmpoBaHms A0SDKHbI
obecneumBaTb 3aWMTy rpebHbIX AMEKTPUYECKNX OBUraTesnien OT Ype3MepPHOro MOBbILEHUS
4acTOTbl BpaLEHNs Npu NOMOMKE MUIM OrofieHnn rpebHOro BUHTA.
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17.5 ANIEKTPOMAITHUTHAA COBMECTUMOCTb (3MC) I3y

17.5.1 TIpebHass anekTpuyeckass ycTaHOBKa [JofbkHa 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 obecneyntb COOTBETCTBYIOWYIO uUNbTpauuio 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 reHepaTopbl rpebHON 3NEKTPUYECKON YCTAHOBKN MCMONb3YIOTCS Takke
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 4acToTON 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 neperpysodHasi CnocoOHOCTb NEPBUYHbBIX
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 u4ucre npu
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 SNeKTPO3HEepPrun npu
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 BKITIOYEHUA «Pe3ncTopoB
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  CMOCOBHLI  NornoTuTL  (abcopbupoBaTb) COOTBETCTBYIOLLYKO  YacTb
pekynepupyemon aHeprum 6e3 cpabaTbiBaHusA 3awWuTbl OT pasHoca, unu ot obpaTHown
MOLLLHOCTW.

17.6.3.2 [Ona abcopbupoBaHusi COOTBETCTBYIOLLEN YaCTM PeKynepupyemMon aHeprum u
TOPMOXEHUST rpebHOro aSneKTpu4eckoro apuratend aBTOHOMHom [QY ponyckaetcs
NPUMEHEHME «PE3NCTOPOB TOPMOXEHUSA», obecrneynmBalonX OrpaHNUYeHne 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 CHabXeHbl AaTyMKamn TemnepaTypbl.

17.7.1.3 T[eHepaTopbl rPEBHON SNEKTPUYECKON YCTAHOBKN OOIMKHbI OblTb 060pYAOBaHbI
PuUnbTpaMn OYUCTKM OXNaKaarlLllero BO3dyxa Mpu OTKPbITOM W 3aMKHYTOW cuUcTeme
BeHTUnAuuKN. [na 6ecleTodHbiX reHepaTopoB NEPEMEHHOro Toka C 3aMKHYTOM CUCTEMOW
BEHTUNAUUN YCTaHOBKA (PUNbTPOB OYMCTKM OXMaxpawwero 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 3MEeKTPUYEeCKUX MeXaHW3MOB U YCTPOWCTB, Mpu YCNnoBun
obecnevyeHns CTabWUbHOCTU HanpPsKeHMs U 4acTOTbl BO BCEX peXuMMax, B TOM 4ucne
MaHeBpPOBbIX, B COOTBETCTBUMN C TpeboBaHuamn 2.1.3.

17.7.1.5 B uenax BO3OYyXOEHUA TreHepaToOpoOB HEe [OOIPKHbl YCTaHaBIMBATbLCS
aBTOMaTuMyeckue BbIKIloYaTeNu, 3a WCKINIOYEHWEM TeX, KoTopble OEeWCTBYT Ha CHATUE
BO30Y)XAEHMSI C MaLLMH NPU KOPOTKUX 3aMblKaHUSIX NI NOBPEXOEHUSIX B LLIENW rMaBHOro Toka.

17.7.1.6 YcTpoucTBa 3aWuTbl reHEPATOPOB OOSMKHbI COOTBETCTBOBATb TPEOOBaHNAM,
n3noxeHHoiM B 8.2. [nA reHepaTopoB MoOLWIHOCTbO ©Oonee 1500 kBA pgomkHa
yCTaHaBNMBaTbCA 3allimMTa OT BHYTPEHHUX NOBPEXOEHUNA.

17.7.1.7 [Ona cynoB nenoBblX KMacCoB M NEQOKONIOB  HOMWHasNbHAg MOLLHOCTb
reHepaTopoB QY gomkHa BbIGMpaTbCA C y4ETOM MUHUMAsNbHO Tpebyemon 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 NOALLNMNHUKOB CKOMBXEHUSI AOMMKHbI OblTb NErko 3aMmeHsieMbIMM.
JormkHbl 6bITb NPeayCMOTPEeHbl CpeacTBa KOHTPONSA CMasku NOALWMMHUKOB. HagexHas
cmaska gormkHa ObiTb obecrneyeHa Takke U Npy BO3MOXHOM MakcuManbHOM AuddpepeHTe.
[ormkHbl  ObITb  NPegyCMOTPEHbl  COOTBETCTBYHOLME  YMMOTHEHUSA, NPEnsTCTBYHOLWME
nonagaHuio CMas3oqHOro Macria BHYTpb reHepaTtopa.

17.7.2.2 Ecnu nNpuUMEHATCS NOOWWUMHUKA C  NPUHYAUTENbHOM cMmaskon (nog
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 TpybonpoBode cMaskm U T. 1.);

.2 MakcumarnbHas Temneparypa Kaxgoro U3 nogwmnHUKoB.

17.7.2.3 TeHepatopbl AOMKHbl ObiTb 060pyaOBaHbl pe3epBHbIMU  (aBapUNHBIMK)
YCTPOMNCTBAMN  CMaskM  MOALUMMHMKOB, obecneumBaloMMn  SOCTATOYHYD  CMasKy
NOOLWNMNHNKOB B TeYEHWE BPEMEHW [0 OCTAHOBKM MAaLlUUHbI, B CIiy4ae BO3HUKHOBEHMS
HEeMcnpaBHOCTW, NN aBapun OCHOBHOW (paboyert) cMasKu.

17.7.2.4 Bo nsbexxaHne noBpexneHus NOLLUNMNHUKOB AOMKHbI OblTb MPUHSATLI MeEpb,
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
oxnaxpgarowlero BO3fyxa, KOTOpble [AOSMKHbI MNodaBaTh aBapUMHO-NpenynpeanTenbHbIN
CUrHan npu NpeBbILLEHUN 4ONYCTUMON TeMnepaTypbl.

17.7.3.2 Ona mMawunH C 3aMKHYTOW CUCTEMOM OXMaXOeHMst N TenrnooOMEHHbIM
annapaTtomM, MOTOK TMEepPBMYHONO U BTOPUYHOINO OXMaxJallero areHta OoSmKeH
KOHTponupoBaTbCcs. [lpy  MCYEe3HOBEHMM NOTOKa [AOSMKEeH nodaBaTbCs  aBapUMHO-
npegynpeanTenbHblA cUrHan.

17.7.3.3 TlpoTe4dkn BOAbl U KOHOEHCAT He OOMKHbI nonagaTtb Ha OOMOTKM MallMWHbI.
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 nsonauum (cm. 2.11).

17.8.3  Tlepekntoyatenun, npegHasHadYeHHble ONs ONepaTMBHbLIX MEPEKNOYEeHNA B
uensx rpebHON 3NeKTPUYECKOM YCTaHOBKM MPU CHATOM HanpsbKeHUW, AOMMKHbl UMEeTb
BGrOKMPOBOYHOE YCTPOMCTBO, HE AoMycKatoLwee OTKIMYEHNS UX Mo TOKOM, NN 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 MPEegyCMOTPEHO HE MeHee [OBYX HEe3aBUCUMMBbIX
CUNoBbIX TpaHcdopMaTopoB. [OMKHbI MUCNONb30BaTbCHA TpaHcopMaTopbl TOMBKO C
pasgenbHbIMU 06MOTKaMMu.

17.9.1.3 TemnepaTtypa o6MOTOK TpaHCcopmaTopoB, NpUMeEHsieMbIX ans MY gomkHa
KOHTPONUpOBaTbCH CUCTEMON AAaTYMKOB U CUrHaNmM3aTopos.

17.9.1.4 [Ona naMepeHusi Toka Ha NEPBUYHON CTOPOHE B Kaaown pase, nutaroen
TpaHcopmaTop Y, AOMKHbI ObITb MpPeayCMOTPeHbl amMnepMeTpbl, yCTaHaBnMBaeMble
B MPLL,.

17.9.1.5 [nsa kaxgoro TpaHcopmaTtopa QY gomkHa 6biTb NpegycMoTpeHa 3awmuTa ot
neperpyskn n oT KOPOTKOro 3aMblKaHUSA Ha NEPBUYHON N BTOPUYHOW CTOPOHE.

3awmTta Ha BTOPUYHOM CTOPOHE MOXeT ObiTb peanusoBaHa MNoNynPOBOAHUKOBbLIM
npeobpasosatenem Y.

17.9.2  XupKocTHo-oxnaxpaemble TpaHccopmaTopbl Y.

17.9.2.1 OOGMOTKM >XMOKOCTHO-OXNaXKdaemblx TpaHcOopmMaTopoB OOIMKHbI  ObiTb
MOSHOCTLIO MOrPYXXEHbI B XMAKOCTb, TaKKe NPW HaknoHax B fnobyto 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 AOMMKHbI ObITb pacnonoXeHbl YCTPOWCTBa
oOHapyXeHusi rnoxapa W YCTPOWCTBA MNOXapOTYyLIEHMS. YCTPOMCTBa MNOXapOoTyLIEeHNS
JOMNYCKalTCA C PYYHbIM YNpaBrieHUeM.

17.9.2.3 TpaHccopmaTtopbl A0MKHbI  ObiTb  0OOpyAOBaHbl  CUCTEMOW  3aLUMTbI,
OEeNCTBYyOLLEN NPY NOSIBNEHUN ra3oB B OXNaXKaatoLLemn XnagkocTu.

17.9.2.4 TemnepaTypa oxrnaxnatoLen XnoKoCcTn AoMKHA KOHTPONMPOBATLCA CUCTEMOMN
fatymkoB. [omkeH OblTb NpegycMOTpPEH aBapunHo-npeaynpeauTenbHbIn  CUrHam no
NPEBbILLEHUIO TeMNepaTypbl OXMNaXOaloWwemn XUAOKOCTU, a Takke OT OTAENbHOro AaTyvka
AOMKHa BbITb NpeayCcMOTpeHa 3alumTa, OTKMYalLwas TpaHcdopmartop, ecnm Temneparypa
XWOKOCTU MpeBLICUT NpeaenbHO OOMYCTUMYIO.

17.9.2.5 YpoBeHb oOxnaxparowen >KUOKOCTU [OSKEH KOHTPONMpoBaTbCA ABYMS
JaTyvmkamn, OOMH U3 KOTOpbIX [OSKeH nNpuBoauTbL B OeNCTBUE  aBapUMHO-
npegynpeanTenbHbld CUrHamn, a BTOPOW, YCTAHOBIEHHbIM Ha npefenbHO AoMyCTUMbIN
YPOBEHb, AOIMKEH OTKNIYNTEL TpaHcopmaTop.

17.9.3 TpaHcdopmaTopbl 'JY, oxnaxaaemMmbie BO3JyXOM.

17.9.3.1 Pabota BEHTMNATOPOB nAfsl OXNaXOeHUst TpaHCOpMaTopoB, a Takke
Temnepartypa oxnaxgatoLwero Bosgyxa JOMKHbI KOHTPOSIMPOBATLCA CUCTEMON OaTUYMKOB.

Mpy npeBbIllEHUN TemnepaTypbl, UMM BbIXOAE W3 CTPOS BEHTUMSATOPOB [AOSMKEH
nogaBaTbCsa aBapuUMHO-NpeaynpeanTenbHbIA CUrHan.

17.9.3.2 Tpu nNpUMEHEHMM 3aMKHYTOM BO3QYLLIHOW CUCTEMbl OXMaxgeHus c
BO34yxooxrnagutenem AOSMKHbl OOMOSHUTENBHO K TpeboBaHnaM, U3NOXeHHbIM B 17.9.3.1,
KOHTPONMpPOBaTbLCS:

.1 MUHMMAanNbHbLIN NOTOK MEPBMYHOINO WU BTOPUYHOIO KOHTYpa OXNaxaawLlimx cpes
(BO3ayxa u BOAbI);

.2 Mpu npoTeykax TennoobMmeHHoro annapaTta [ofmkeH cpabaTtbiBaTb aBapuiiHO-
npegynpeanTenbHblA CUrHan.

TennoobmeHHbIN annapaTt OOMKEH yCTaHaBNMBaTbCS TakuM 06pa3om, YToObl NPOTEYKM
BOAbl U KOHAEHCAT He MOrnM nonagaTtb Ha OOMOTKM.
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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 YCTAHOBIEHHbIX MOMYyNpPOBOOHUKOBLIX NpeobpasoBaTesnia 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 yrNpaBrieHUs.

17.10.1.4 Anga Kaxxgoro  6noka WNn  YyCTPOMCTBA  YyNpaBreHus  [OOMXKHbI
npegycmMaTtpuBaTbCa [Ba ranbBaHUMYECKU W30NUPOBAHHbLIX AaTyMka 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
rmaBHOW Lenu «aBuraTenb — NnpeobpasoBartenb» OOMKHO ObITb NPeayCMOTPEHO YCTPONCTBO
3aWmThl, Hanpumep, BblKNOYaTENb-Pa3beAUHNTESNb, KOTOPbLIA aBTOMaTUYECKUM [OKEeH
paspblBaThb rMaBHYIO Lienb B Cry4ae HENCNPaBHOCTW BbINPAMUTENS UNU HBepTOpa. JOImKHbI
OblTb NPeaycMOTPEeHbl YCTPOWCTBA AMArHOCTMKW, OBHapyXuBallme MosiBNEeHne TaKux
HeucnpaBHOCTEWN.

17.10.1.6 MNpeobpaszoBatenn gns MY O0mMKHbI ObiTb paccynTaHbl Ha HOMWHAmbHbLIN
MOMEHT npueoga (HOMUHanNbHbIA MOMEHT Ha rpebHom Bany). [Mpy 3TOM AOMKHO ObITb YYTEHO,
4yTOObl KpaTKOBPEMEHHbIE Meperpy3kM u U3MeHeHus (MpoBanbl) 4acTOTbl BpalleHus,
Bbl3BaHHbIE Meperpy3kon wunu cOpocomM Harpyskum npu oroneHun rpebHoro BWMHTA, He
npuBoauImM K cpadaTtbiBaHWUIO 3alnTbl NpeobpasoBaTenen.

17.10.1.7 JonyckaeTcss npuemM pekynepupyemMon anekTposHeprum B EI3BC npwm
TOPMOXEHUSAX N peBepcax rpebHbix asuratenen, yepes obpatumble MNMY, ¢ obecneyeHmnem
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 MOLLUHOCTM 3a CYET pecypcos
obpatumoro IMNY. TNpn aTtom Ha ero 6noKk ynpaBneHusd, C CUCTEMbl YNpaBreHus
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
npegycMmatpuMBaTb BO3MOXHOCTb ObICTPOM 3aMeHbl CUMOBbLIX 3N1EMEHTOB BCTPOEHHOro
obopygoBaHus. JTO MOXeT OblTb OOCTUTHYTO MNPUMEHEHWEM MOAYSbHOM KOHCTPYKUUK
CUNOBOM 4YacCTU CXEeMbl, €€ 3N1eMeHTOB, BGrOKOB ynpaBneHus, 3alnTbl U OTOOpaXeHUs
MHAopMaLmK.

17.10.1.11 TpeboBaHus K NONynpoBOLAHUKOBbLIM npeobpasoBatenam 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 KOHTPOMb ee cocToAHusA. B crnyyae Bbixoga m3
CTPOSi CUCTEMbI OXNaXAeHUs OOMMKHbl OblTb NPefyCMOTPEHbl Mepbl, npedoTBpallaroLlme
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 nonynpoBOgHUKOB.
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17.10.2.3 EANMHNYHBIE HEUCNPABHOCTU B CUCTEME OXNaxgeHus npeobpasoBaTenien He
OOIKHBbI NPUBOAMTL K OTKIIOYEHMIO BCEX MpeobpasoBaTenen rpebHon 3neKkTpuyecKomn
YCTaHOBKM CygHa.

17.10.3 3awuTa nonynpoBOAHMKOBLIX Npeobpa3zoBaTenen.

17.10.3.1 3kcnnyaTaunoHHbIE NEPEHaNPsPKEHNST B CUCTEME NUTaHUA npeobpasoBaTenen
OOMMKHbI  OblTb  OrpaHM4yeHbl  COOTBETCTBYHOLLUMMWU  YCTPOWCTBAMU-OrpaHNYnNTENAMN,
3alLmLLaoLMMK OT MNOBPEXOEHNN 3NeMeHTbI cnnoBon cxemsol MIMY.

17.10.3.2 Cuctema ynpaBneHuss gorbkHa  obecrneumBatb, 4YTOObI BO  BCEX
3KCNyaTaumMoOHHbIX 1 Hanbonee TSXKenbIX YCNOBUSIX HOMUHAIbHbBIA TOK NONYNPOBOAHMKOBbIX
3N1eMEHTOB He Oblif NpeBbILIEH.

17.10.3.3 Cunoeas cxema 1 aneMeHThbl npeobpasoBaTens, OMKHbI ObiTb 3alLMLLEHBI OT
MOBPEXOEHUA WM OTKA30B, BbI3BAHHbIX KOPOTKMMM  3aMblKaHMAMM  Ha  Kremmax
npeobpasosartensa.  [lonyckaeTca  3awmta OT  TOKOB  KOPOTKOrO  3aMblKaHus
npegoxpanutenamu. CooTBeTCTByOWME O0OpaTHble CBA3M nNpeobpasoBaTens OOSMKHbI
KOHTpONUpoBaTtb (OrpaHuMynBaTtb) TOK Takmm obpa3om, 4TOObl HM OOWH 3MEMEHT He Obi
noBpexaeH pfaxe B cnyvae, korga npeobpasoBaTenb BKIOYEH 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. LlenocTtHocTe npefoxpaHutenen B uUensx OUAbTPOB OOIKHA
KOHTponupoeaTtbcs. [pu neperopaHum nodoro npegoxpanntens gormkeH 6oite curHan AllC.

17.11.3 Tlpn KOHCTPYMpOBaHMM W WUCMOMBb30BAHUN JIMHENHBIX (OUNBLTPOB cregyet
yunTbiBaTb BO3MOXHOCTb WX NOAKMOYeHna B nobon koHdurypaumm. B yactHocTw,
aBTOPE30HAHC [OOIMKEeH ObITb MCKMYEH Mpu NOObIX YCNOBUSX Harpy3km M CoOveTaHun
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 HEUCNPaBHOCTbL caMoro unbTpa OOMKHbI NPUBOAUTL
K cpabatbiBaHuio curHanmaaumm (AlC).

17.11.5 HeobxoaumMo Takke pacCMOTpPeTb BO3MOXHOCTb AOMOMHUTENBHOW 3allUThbI
OTOENbHOr0 EeMKOCTHOro anemMeHTa (Hanpumep, npegoxXpaHUTernbHbIA  KnanaH wnm
npepbiBaTenb N30bITOMHOIO OaBreHus1) BO n3bexaHne ero paspbiBa. [pu Bbibope 3aWwmThl
cnefyet yuuTbiBaTb TUM UCMOMNb3YEMbIX EMKOCTHbBIX 911IEMEHTOB.

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 MOLLHOCTLIO Bbiwe 500 kBT, gormkHbl 6bITe 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 u Npu NobbIX CKOPOCTAX BPaLLEHUS.

17.12.2.2 'S0 gomkHbl ObITb 000pPYAOBaHbl BCTPOEHHBIMW AaTyMKamMu Temnepartypbl,
KOoTopble AOMKHbI ModaBaTb aBapUMHO-NpeaynpeanTenbHbiA CUrHam Mpyu NpesBbllLeHnm
JOonycTUMON TemnepaTypbl.

17.12.2.3 B mawmHax C 3aMKHYTOM CUCTEMOM OXNaxOeHuss un TennooOMEHHbIM
annapaTtoM [OSPKEH KOHTPONUPOBATbCA TakkKe [MOTOK MNEepPBUYHOrO UM BTOPUYHOIO
oxnaxgaroLlero areHra.

17.12.2.4 omkHa OblTb NMpeaycMOTpPEHA CUrHanm3aumsi O BO3HUKHOBEHUM MPOTEYEK.
KoHCTpyKuMsi 1 pacnonoxeHue TennoobmeHHOro annapata AOSMKHbI ObiTb TakMMK, YTOObI
NCKNIOYMTb NonagaHne npoTeyek oxnaxaawLlen cpeabl U KoHAeHcaTa Ha 0OMOTKM.

17.12.2.5 B cny4yae Bbixoga W3 CTPOSl CUCTEMbI OXITaXOeHusa rpebHoro gBuratens,
OOIMKEeH OblTb  NpegycMOTPEeH  aBapuiHbIA - pexum  paboTbl Ons  obecrneyeHus
MaHEeBPUPOBAHUA CyAHA B CIOXHbIX HaBUrauMOHHbLIX ycrnoBusx. [Mpu aTom gonyckaeTcs
BMeLlaTeNnLCTBO onepatopa AN MNPUHYOUTENbHONO OTKPLITUA aBapUMHBLIX BO3AYLUHbIX
3aCNoHOK oXnaxgeHus.

17.12.2.6 'pebHble aneKkTpuyeckne ABurateny ¢ BO3LYLUHbIM OXNaXAEHWEM OOIDKHbI
ObITb 060pya0BaHbl hunbTpamu 3abopa Bo3ayxa u ABYMS BEHTUNATOPaMU NPUHYANTENBHON
BEHTUINAUUKN, KaXObll W3 KOTOPbIX MMeeT nogadvy, [AOCTaToyHyi pAns obecneyvHus
HOpMarbHbIX YCIOBUN paboTbl 3NEKTPMYECKOro Asuratens npy nobbiX 3a4aHHbIX pexmnmax
akcnnyataumn. lomkHa BbITb NpeaycMoTpeHa cBeToBas curHanuaauus o pabote un 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 o6pasom, 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 W Neperpyskn gsuratens MoxeT
obecneumBaTtbCca npeobpasosatenem. [lpy 3TOM AOMKHbI ObITb NPUHATBEI BO BHUMaHue
pasnuunsa B KOHCTPYKUUAX FPeOHbIX 3NeKTpUYecKMx MaluuH (MawuHa NOCTOAHHOro TOoKa,
CMHXPOHHAsA MalUMHa, aCMHXPOHHAA MalUMHa UK MalluHa € BO30YXXAEHWEM 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 3alMTbl OT 4YPE3MEPHOM 4acTOTbl BpaLLEHMUS
(pasHoca), kak ato TpebyeTca B 2.11 yactun IX «MexaHn3ambl».

pebHOM aneKkTpudeckMn aABuraTenb [OOSDKEH BblAEpPXMBaTb YPE3MEPHYI 4YacToTy
BpalleHnsa B npegenax pabounmx xapakTepuUCTUK 3aluMTHOrO YCTPOMCTBA, HACTPOEHHOIO Ha
cpabaTbiBaHME Npu 3a4aHHON YPE3MEPHOM YAacTOTE BPaLLEHUS.
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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
BO3OyXAeHne, He [OfKeH NPUBOAUTL K TEPMUYECKMM MNOBPEXOeHMs M OOMOTOK W ero
TOKOHECYLLMX KOMMOHEHTOB, TOKOCbEMHBIX Konew, kabenen, dMaepos UM LWMHONPOBOAOB.
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17.13 CNEUNAJIbHBIE TPEBOBAHUA K NOIrPY>KHbIM NMOBOPOTHbLIM NrPEBHbIM
ANEKTPUHECKUM OABUTATENAM (NNraf) u K NPUBOAAM C BUHTOPYJIEBbIMU
KOJIOHKAMU (BPK)

17.13.1 O6wme TpeboBaHUA.

17.13.1.1 Ecnun B paboyem COCTOSIHUM NPOCTPAHCTBO, F4E PacnofioXKeHa aneKkTpnyeckas
MawuHa u apyroe obopyaoBaHuWe, HegOCTYNMHO U MMeeT ocobble OKpyXatowme ycrnoBus
(BbICOKYIO TemnepaTypy, BNaXHOCTb U T. M.), JOMMKHbI ObITb NPegyCMOTPEHbI cneunanbHble
Mepbl, TakMe Kak npuMeHeHne o0cob0o HaOeXHbIX MaTepuanoB W KOMMSEKTYOLWMNX,
COOTBETCTBYIOLLIEE KONMMYECTBO AAaTYMKOB KOHTPOIs, a Takke creuuanbHble cpeactea angd
3aLLUNTbl KOMMOHEHTOB OT 3aTOMNMEHNSA U NOBPEXAEHWI.

17.13.1.2 KoMMnekTyoLlwmne anemMeHTbl, 3NeMeHTbl ynpaseHns, 4aT4nkn, TOKOCbEMHbIE
Konbua, kabenbHble coeaMHEHUsT U BCOMoraTenbHble NPUBOAbLI AOMKHbLI 0€3 NoBpexaeHnn
BblAEPXXMBATb BUOPALMOHHBLIE HAarpy3kn ¢ yCKOpeHMeM, no KpanHen mepe, 4g, B guanasoHe
yactot 3 - 100 I'u.

17.13.2 [OaTy4uKuw.

17.13.2.1 [JaTtynkK, KoTopble MOryT ObiTb 3aMeHeHbl TONbKO MpW 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
KOHTPONUPOBATLCA OaTyYMKaMK, Kak Ha CTOsIHKe, Tak n npu pabote. JlloOble yTeukn macna
OOJIDKHbI Bbl3biBaTb cpabaTbiBaHne AlNC.

910 TpeboBaHME NPUMEHUMO TaKkKe K LMPKYMAUMOHHBIM CUCTEMaM cMmasku. Takue
CUCTEMbI [OOIKHbI AOMOMHUTENBHO OblTb 060PYAOBaHbI KOHTPOMEM MOTOKA CMa304HOro
macna. AlMNC no CHWXKeHMo MNoTOKa CMAas3o4yHOro mMacra AorfmkHa ObiTb He3aBUCUMOW OT
cuctembl ynpasnexus M3 [.

17.13.3.2 TemnepaTypa NOALUMMHUKOB Barna AOofmKHa KOHTponuposaTtbes cuctemomn ArNC
N 3awuTbl, OENCTBYOWEN B AgBa dTana. OTtan 1-n — curdan AlC, atan 2-n — 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 KONOALAX roHA0M U MOMELLEHUIA, CBA3AHHbIX C HAMW, OOSMKEH
KOHTPONUpoOBAaTbCH AaTymkamu ypoBHS. B oononHeHne K gaTymkam BEPXHEro ypOBHSA BOAbI B
konoauax, pabotawowmm Ha AlC, fomkHbl BbiTb NPeayCMOTPEHbl HE3aBUCUMMbIE AATUYUKK,
UCKITIoYaloLWmne NoXHble cpabaTbiBaHWs, A5 KOHTPONS 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 NpoCTpaHCTBa (B roHAone ABuraTens).

B npocTtpaHcTBax roHOonbI, rae NpoBoaaTCsa perynapHble npodunakrnyeckne paboTbl n
OCMOTpbI 060pyaoBaHUA, AOMKHA ObITh NPeayCMOTPEHa cucTeMa OCBELLEHNS U BEHTUMSALMM.

17.13.7 3awwmTa NMMNrag.

17.13.7.1 OBuratenn MolUHOCTbl0O Gonee 1 MBT n Bce pgBuratenn C MOCTOSHHbIM
BO3OYyXXAEHMEM [OIMKHbI MMETb 3aluTy OT BHYTPEHHUX MNOBPEXOAEHWW, KOTOpas Takke
3aWMwaeT fMHUI0 NaBHOMO TOKa MeXAy nosynpOBOAHMKOBBLIM NpeobpasoBaTeneMm wu
asuratenem. OTKMOYEHVE MOBPEXOEHHOro (HeMcnpaBHOro) O06OpyAOBaHWUS OOMKHO ObiTh
BbIMOMHEHO C COOTBETCTBYIOLLEA BbIAEPXKKOW BpeMeHW U nogaden 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 NpeagycmoTpeH curHan AllC.

17.13.8 Lenn rmaBHOro Toka nuTaHusa gBuraTens.

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 BHELUHUX
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
pacnpoCTpaHAKTCA Takke Ha kabenu ynpasneHus.

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 nobon M3 CUCTEM LIMH OOSDKEH
BbI3biBaTb cpabaTbiBaHme AlC.

17.13.9.2 BoOK TOKOCBLEMHbIX Kofeu, 00opydoBaHHbIA BHELWIHEN NPUHYOUTENBHON
CUCTEMOM OXnaxaeHusi, JomkeH ObiTb cnocobeH paboTaTb 6e3 cUCTEMbl OXNaXAEeHUS
onpegeneHHbI nepuog BpemMeHu. Bbixoa U3 CTPOsSt CUCTEMbI OXITaXOEHNSA AOSMKEH 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 O9NeKTpUYecKnx W ruapaBAnNYECcKUX KOMMOHEHTOB CUCTEMDI
OOMKEeH OblTb  obecneyeH MpUHUMN  noKanu3aumMmM  (MCKMKYEHWUs  BAUSIHUSA  Ha
YHKLMOHMPOBAHME) eOUHUYHON HeucnpaBHOCTU. BesonacHoe (pyHKUMOHMpOBaHME cyaHa
AOJMKHO BbITb 06ecneveHo BHE 3aBUCMMOCTM OT YrI0OBOrO MOSIOKEHNS Py 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 T[lonoxeHue yrna pasBopoTa asuMyTanbHOro nNpuBOAa [AOSMPKHO 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 Ana passopota. OguMH M3 3TuX
NpUBOAOB OOSMKEH nony4vatb nuTtaHune ot MPLL, a gpyron — ot APLL,.

17.13.10.5 AsumyTanbHble 3rekTpudeckne npuesodbl OOMKHbI MMETb 3awuTy OT
neperpysku (OonyckaeTcsi OCYyLIecTBNATb cuUcTeMon npeobpasoBaTtens) U OT KOPOTKOro
3aMblkaHua. OHM OoMmKHblI OblTb cnocoOHbl obecnedntb 160 % HOMMHANBHOrO MOMEHTA,
Heobxogumoro ansa obecneyeHnss HOMUHaNbHOM CKOPOCTM pas3BoOpOTa B COOTBETCTBUM C
TpeboBaHusMmn 7.2.3 yactn VIl «MexaHn4eckne ycTaHOBKUY.

AsnmyTanbHble NPUBOAbLI MHOM KOHCTPYKUUKW, HAanpuMmep rugpaBnmyeckue, AOSMKHbI Takke
COOTBETCTBOBATb U3MNOXEHHbIM BbILLE TPeOOBaHUAM.

17.13.10.6 AsuMmyTanbHbI yron ynopa QJorkeH ObiTb orpaHudeH Ao +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 AsumyTanbHbIN yron ynopa LOIDKEH OrpaHny4nBaTbCA B 3aBMCUMOCTU OT
CTyMNeHen 3agaBaemMon CKOpPOCTU CyaHa Anis Toro, Y4Tobbl He nogBepraTb CYAHO ONacHOCTU
(n3-3a ypeamepHOro ynopa Bo BpeMsi nosopoTta). Cucrema takmx orpaHmdeHmi (6nokMpoBoK)
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JomkHa ObiTb obecnedeHa HeobxooMMbIM pe3epBMPOBAHMEM W OOSMKHA OEWCTBOBATb
He3aBMCUMO OT CUCTEMbI YNpaBneHnsa asuMyTarbHbIM Yrinom (passopoToM roHaosnbl F3).

17.13.10.8 JocTwkeHne wnu npeBbilUeHNe [OOMYCTUMbIX BESIMYUH  OrpaHuyeHuin
asMMyTanbHOro yrna AOMMKHO Bbi3biBaTb cpabatwiBaHne AlC. [locne cpabaTtbiBaHUS
OrpaHVyeHnss OOIMKHO OblTb BO3MOXHbIM BO3BpalleHvMe npuBoda K AOMYCTUMbIM yriam
pa3BopoTa npueoaa 6e3 py4Horo Bo3spaTa.

17.13.10.9 O6opyaoBaHue, obecneymBalowee QYHKUMOHUPOBAHNE W UHOUKALMIO
asumyTanbHOro NpPMBOAAa, AOMKHO ObITb BbINOMHEHO Tak, YTobbl ob6ecnevmBanach YyeTkas u
MOHATHAA MHOWKAUMS MOSMOXKEHMA 3a4aBaeMoro HanpasneHus yrnopa rpebHoro BvHTa mnm
HanpaBneHuns ABWKeHust cyaHa. [ns onepatopa A0/MKHO ObiTb YETKO pasnnynMMo, Kakoe u3
ABYX 3adaHui 6bino BbIOpaHO: HanpaBneHwe ABWXEHUS CyAHa, UM HanpasrieHne ynopa
rpebHoro BuHTa Y.

17.13.10.10 MecCTHbI NOCT ynpaBneHnss Ans asuMyTanbHOW YCTaHOBKW [OMKeH
ObITb 060pyaoBaH cnegyowmm npnbopamu:

.1 amnepmeTpamu Ang KaK4OW CUCTEMbI MUTAHUS KaXXA0ro KOMMOHEHTa Harpysku;

.2 VHAWKaTOpaMu asuMyTanbHbIX YrIOB (YrNOB pa3BopoTa) ANs KaXAoro npmMeoaa;

.3 MHAMKaTopamu roTOBHOCTWU CUCTEMbI MUTAHUSA ANSA KaX40ro NpMBoaa;

4 nHOukaTopamu HapyleHust (HErOTOBHOCTWM) CUCTEMbl MUTaHUA NS KaKOoro
npueoaa;

W npegycmaTtpueaTh criegyloLlee:
orpaHuyeHne MowHocTh (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 ENCTBME) HA MECTe B
no6oe Bpems 1 AOMKEH MMETb BbICLUMIA MPUOPUTET (4OMUHUPOBAHKE).

© oo~ O Ul
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17.14 CUCTEMbI YNPABJIEHUA N'PEBHBIMU ANNIEKTPUYECKUMU YCTAHOBKAMMU

17.14.1 CwucTteMmbl ynpaBfieHUA 3NeKTPpo3aHepreTu4yeckom yctaHoskon MaYy.

17.14.1.1 Ansa cucteMm nutaHna QY c reHepaTopamu, paboTalwolnumMy napannensHo,
JOJDKHa npegycMaTpuBaTbCA aBTOMaTU3MPOBaHHAA cucTeMa ynpasneHus snekTpoctaHuven,
obecneyvBatollas afeKkBaTHOE TEeHepupoBaHWE JNEeKTPO3HEeprMM B COOTBETCTBUM C
NOTPEBHOCTAMM KOHKPETHBLIX pexumMoB paboTbl MQY, B TOM 4nucne npu xoge B Mope W
MaHeBpUpoBaHUN. ABTOMaTUYECKOE OTKIMIOYEHNE reHepaTopoB MO CUrHamny OOCTaTOYHOCTU
1N n3bbITOYHOCTM MOLLHOCTU B PEXMME MaHEBPUPOBaHNE He LONyCKaeTCs.

17.14.1.2 B cnyyae CHWXeHWs 4YacToTbl Ha wwuHax [PLU, neperpysku no Toky, unu
neperpyske M peBepce MOLLHOCTUW, nepegaBaemasi Ha rpebHyt0 aNeKTPUYECKYD YCTaHOBKY
MOLLHOCTb AOMKHa aBTOMaTUYecKn orpaHvumBaTbca (BO usbexaHve obecTtoumBaHus
WwnH MPLL).

17.14.1.3 Ecnn reHepaTtopbl paboTtanu napannenbHo U OAWH U3 HUX Obln OTKMOYEH
CUCTEMOM 3alluuTbl, TO aBTOMATU3MPOBAHHAsA CUCTEMA YNpaBNeHUA anekTpocTaHuuen
AOIMKHA aBTOMaTU4eCKM CHU3UTb MOLLHOCTb rpeBHOMN 9NeKTPUYECKON YCTaHOBKM C TeM, YTOObI
OCTaBLUMECS reHepaTopbl ObiNM 3alWuLLEHbl OT HENPUEMIIEMbIX NEPErpy3oK 1 Npoaosrkanm
Obl paboTaTb NpU AONYCTMMbIX Harpyskax. 9To e TpeboBaHne OOMKHO ObiTb MPUMEHNMO K
pasgenutenbHbIM aBTOMaTUYEeCKMM BbiKItoyaTenam Ha wuHax [PLL.

17.14.1.4 CpabaTtbiBaH/e aBTOMaTU4ECKOro pasaenuTenbHoro Boikntoyatens wuH MPLL
He JOMKHO NPMBOANUTL K HEMCNpPaBHOCTM B cucTteme. [NMpu aTom He TpebyeTcs, 4To6bl cuctema
yrnpaBrneHnsa SneKkTpocTaHuuen ocTaBanacb B aBTOMaTUYECKOM pexume, ecnu cuctema
nUTaHWA pasgenexHa.

JTobasa notepsi aBTOMATUYECKNX (PYHKLUMIA CUCTEMbI YNpaBrneHus AOMMKHa NPUBOAUTL K
cpabaTtbiBaHuto AlC.

17.14.1.5 Cuctema ynpaBrieHMsi 3MeKTPOCTaHUMeEN AomkHa obecneumBaTtb nepegady
nHpopmaumm B COLl 0 Tekywem 3Ha4veHun noTpebnsaemon OT reHepaToOpOB aKTMBHOW
MOLLHOCTW ANSA OrpaHuyeHns MOLLHOCTU, pekynepupyemon B EQJY n onpegeneHusa nopora
BKMIOYEHUS PE3UCTOPOB TOPMOXKEHUS.

17.14.1.6 Cuctema ynpaBreHuss anekTpocTaHuuen JosmkHa obecneuvmBaTtb nepenady
nHdopmaumm B C3[] 0 TeKylleM 3HaA4YEeHUUN PeaKkTUBHOM MOLLHOCTU, FreHepupyemMon B CeTb
anekTponoTpebutenamm EQJY.

17.14.2 PacnonoxeHue nNocToB ynpaBneHua MJY.

17.14.2.1 MNMocTbl ynpaeneHus AY moryT 6bITb pacnonoxeHsl B ntobom ygobHoM mecTe,
B COOTBETCTBUWN C HA3HaA4YeHNEeM cyaHa.

Ecnn npegycmatpmBaloTca NOCTbl YNpaBneHNs BHE MAaLUMHHOMO MOMELLEHUs, T. €. Ha
MOCTUKE, U1 ApYrMx MecTax, TO AOSDKHbI Takke npeaycMmaTpmuBaTbCs NOCThl yNpaBfieHns B
MalLLMHHOM nomeLlleHnn, unu B LY.

17.14.2.2 MeCTHbIA MOCT  ynNpaBneHus 4aBNdeTcA OOMUHUPYIOWWM U JOJDKEH
pacrnonaratbCsl B HEnocpeacTBeHHoW 65M30CTM OT MpyMBOAa, WK NOMYNPOBOAHUKOBbLIX
npeobpasoBaTtenen. MameHeHna pexumoB [JY, 3agaBaemMble C 3TOro MocTa [OOSMKHbI
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
ynpasneHund. Takon nepeknovaTtesnb JOMMKEH obecneynBaTh BKAOYEHME NHOOOro, HO TOMLKO
OOHOro nocTa ynpaeBneHusi (LeHTparnbHbii M GOPTOBbIE MOCTbI HAa XOAOBOM MOCTMKE
paccMaTpuMBalTCs, Kak O4UH MOCT).

17.14.2.4 Kaxgbll  NOCT ynpaBneHus [orkeH ©OblTb obopyaoBaH YyCTPOMCTBOM
aBapuHon octaHoBkn [3[l, He3aBUCMMbIM OT CUCTEMbI YMpaBNEHWSs U 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 ynpasneHusi QY — rnasBHbIN MOCT U MECTHLIN NOCT yrpaBreHus.

17.14.3.2 B cny4yae noOBpeXOeHUs, HeucrnpaBHOCTWU, UMW NOTEPU MUTAHUA CUCTEMbI
yrnpaBneHnss Ha [MaBHOM MOCTY [AOMKHO ObiTb  NpedyCMOTPEHO  ynpaBneHue
npeobpasoartenamu QY ¢ MecTHOro nocta ynpaBneHus.

17.14.3.3 Cuctembl ynpaBreHnst Ha MOCTUKE OOIMKHbI OblTb BbIMOMHEHBI TAKMM 06pa3om,
yTOoObl CMCTEMA YMpaBfeHWst Pa3BOpPOTOM (M3MEHEHMEM a3uMMyTa ynopa) AencTBoBana
HEe3aBMCMMO OT CUCTEMbl YMNpaBieHUS 4acToTOM BpalleHus n pesepcom Q[0 rpebHown
ANEKTPUYECKON YCTaHOBKN.

17.14.3.4 CpabatbiBaHne AlNC no Bcem napameTpam rpebHON SMEeKTpUYEeCcKon
YCTaHOBKN LOSMKHbI KBUTUPOBATLCA Ha MECTHOM MOCTY ynpasneHus. MNpeoynpeauTenbHble
curHanbl, KOTopble He TpebyT CPOYHOro NocneayoLero BMeLlaTensCcTBa nepcoHana, MoryT
KBUTUPOBATLCA Ha rMaBHOM MOCTY yrnpaeneHus (Ha XO04OBOM MOCTUKE), C obs3aTenbHbIM
nocnegylowmnm KBUTUPOBaHMEM HA MECTHOM MOCTY.

17.14.3.5 MNoBTOpHbLIN cTapT (nyck) MN3Y pomxkeH OGbiTb BO3MOXEH C 0OBOMX NOCTOB
ynpaBreHnsa (MEeCTHOro M rMaBHOr0), B 3aBMCUMOCTM OT TOro, Kakon nocT 6bin 3apaHee
BblOpaH. Nocne obectounBaHms MPLL, NoBTOpHLIN 3anyck rpebHON YCTaHOBKM OOIMKEH ObITb
BO3MOXEH C [MaBHOro nNocra ynpasneHus.

17.14.3.6 Ecnn ynpaBneHue co wuta unu ¢ nynbTta rpebHon anekTpu4eckon yCTaHOBKM
OCYLLECTBIIAETCHA C NPUMEHEHNEM INEKTPUYECKOr0, MHEBMATUYECKOrO UMW rMapaBInN4eCcKoro
npveoga, TO BbIXO4 U3 CTPOS 9TOro NpvMBOAA He AOMKEH COMpOBOXAATbCA OTKMYEHUEM
rpebHOM aNEKTPUYECKON YCTAHOBKK, a KaXKAbI U3 MOCTOB Ha WUTE UK NynbTe A0MKEH ObiTb
HemMeaJ IeHHO rOTOB K ENCTBUIO BPYYHYIO.

17.14.3.7 JonyckaeTcs NpMMEHEHNE MEXAHNYECKN CBSA3AHHbBIX NMOCTOB, YCTAHOBMEHHbIX
B XO40BOM pybKe (Ha MOCTUKE), ANSt CUHXPOHHOW NX paboThbl.

17.14.3.8 Cuctema OUCTaHLMOHHOIO yrnpaBneHusi rpebHON 3nekTpUYecKom yCTaHOBKOW
AOJIMKHA MMETb TaKyt KOHCTPYKUUIO, YTOObI He TpeboBanoch BblAEPKKN BPEMEHN CO CTOPOHbI
nepcoHana npv nepekrnagke pykosaTKN ynpaBneHns Ha nocTy ynpaBreHus.

17.14.3.9 Cuctema ynpaBneHusa rpebHON 3NeKTPUYEeCKON YCTaHOBKOW OOSMKHA MMETb
OGNOKMPOBKY, MCKIHOYAIOLWY0 BO3MOXHOCTb MpPUBEAEHUS B [LENCTBME YCTAHOBKU MNpwu
BKITHOYEHHbIX BarlONOBOPOTHbIX YCTPOMCTBAX.

17.14.3.10 Kaxgbln NOCT ynpaBrneHns AOMMKEH WMEeTb CBETOBYH CUrHanu3auui o
HaNU4MM HaNpPsPKEHUS B Lenu ynpaBneHns.

17.14.4 W3mepuTenbHOe, UHOULUPYIOLLEE U KOHTPONupyrowee obopyaoBaHue.

17.14.4.1 HemncnpaBHOCTN B CUCTEMAX U3MEPEHUS, KOHTPONSA U UHOMKALUK HE OOIMKHbI
NPUBOAUTL K HEUCMPaBHOCTAM B cucTeme ynpaerneHus Y, Hanpumep, HEUCnpaBHOCTb
AaTynka 4enNCTBUTENbHOWN BENMYMHBI (HACTOThbl BPaLLEHWS) U AaTymKa BENUYMHBLI ONOPHOro
CUrHana 4acTtoTbl BpalleHuWs, He AOSMKHbI MPUBOAUTL K YpE3MEPHOMY YBEMNYEHUIO YacTOTbl
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 Kagon obMOTKM 1 T. N.), @ Takke B Lienu Bo30YXaeHUs (ansa cuctem
C perynupyemMbimM BO30YXAeHNEM);

.2 BOMbTMETPbl ANA KaXgon §MWHUN MUTaHUS KaXOOoro CUMOBOr0 KOMMOHEHTA
YCTAHOBKM, a Takke Ons NMUTaHuMs CUCTEMbl BO3DYXOeHMs (Ons CUCTEM C perynmpyemMbiM
BO30yaeHvem);

WMHONKATOP 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  vmHAMKaTop «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 «TpebyeTca CHU3UTb MOLLHOCTbY», — €CNM He BK/YeHa 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 NoCTay;

.11 wmHAukauma reHepaTopos, paboTatowmx Ha Y,

.12 nHOMKaTOp MOLLHOCTM, OCTalLLENCS B pe3epBe (pekomeHayeTcs).

17.14.4.4 Ecnn npegycMOTpeHO ABa vy 6onee NocToB ynpaBneHUs Onsi UBMEHEHUs
CKOpPOCTW U yrna paseopoTa nonacten BPLU, To Ha Kaxgom 13 3TUX NOCTOB AOIMKHbI ObITb
NnpeayCcMOTPEHbl MHOWKATOPbI, Kak M3MEHEHWUs1 CKOPOCTW, Tak M yrra pasBopoTa fonacTten
BPLL.

17.14.4.5 Ha nocty ynpaenenus B LI[TY gormkHbl 6bITb NpegyCcMOTPEHbI:

.1 unHOMKaTopbl YacTOThbl BpaLLEeHMs Kaxagoro rpebHoro Bana;

.2 Npnbopbl N3MEPEHMA MOLLIHOCTW KaXKO0ro 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», €CNMN He BK/IYeHa 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 NMPMBOAUTL K NOTepe xoaa u ynpaeneHus Y, ynpaBnsemMocTu cygHa
UNun asnMmyTanbHOro nNpmMeoaa.

17.14.5.3 'pebHas anekTpuyeckas yCTaHOBKa, asuMyTarnbHble NPUBOAbI U UX CUCTEMBI
yrnpaBneHnss OOMMKHbI MMeTb cucteMy camokoHTpona u AlNC gna GeicTporo obHapyxeHus
HencnpaBHOCTEN.

17.14.5.4 BONbLWNHCTBO BO3MOXHbIX HEWCMNPaBHOCTEN, TaKMX KakK MNOTEps NUTaHus,
00pbIB MM KOPOTKOE 3aMblkaHWe B kabensax u npoBofax, AOSMKHbI NPUBOAUTL K HaMMeHee
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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 MONyYaTb NUTaHWe No OoTAeNbHbIM LenaMm. HencnpasBHOCTb B Lienu NUTaHWs 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 M3MEepUTENbHbIN | 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 nonynpoBoAHUKa 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 nuTaHusa Y, 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, OOMNYyCKaloLLyto
AeMOHTaxX MydpTbl 6e3 pa3bopku NpMBOAHOIO ABUraTensa unu pegykropa. OnekrTpudeckue
My Tbl AOIMKHbI ObITb CKOHCTPYMPOBAaHbI U pacnonoXeHbl TakuMm ob6pa3om, YTobbl K HAM Obis
obGecneveH cBoGOAHBIN AOCTYyNn AnNA OOCNYyXMBaHUS, 3aMeHbl LWETOK W  U3MepeHus
BO34YLLHOro 3a3opa 6e3 geMoHTaxa My(Thbl.

17.15.1.2 Kopnyca v nogLlunHUKOBbIE LUNTbI OOSMKHbI U3FOTOBMATLCA U3 CTanuM WUnu
paBHOLEHHOro No NPOYHOCTM Matepuana (cm. Tawke 10.1.1).

17.15.1.3 Bpawatowmecss 4actm MyqpT, a Takke uX OOMOTKM [OMKHbl ObITb
CKOHCTPYMPOBaHbI M 3aKpensieHbl Takum 06pasom, YToObI B Cryvae BHE3aNHOW OCTAaHOBKU 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 MakcMmarnbHbIi MOMEHT B pexuMe (DOPCUPOBKN BO3OYXXOEHWUSI 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 coeamHeHusi MydTbl 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 ABuUratenen Ha obuwyr nepegadvy [OIMKHA
NPUMEHATLCA GrOKMPOBKa B CXemMe BO3OYXXKOEHWUS anekTpuyeckux MydT, UCKNo4arowas
O[HOBPEMEHHOE BKIMOYEHME MPUBOAHLIX ABUraTtenen, Bpallatowmnxcs B NPOTMBOMNOSOXHbIX
HanpaBneHnax.

17.15.3 Bo36yxaeHue aneKkTpuyeckmx Mydr.

O6MOTKM  BO3GYXXOEHUA 3MEKTPUYECKMX MYT AO/MKHblI  ObiTb  3aWMLEHbl  OT
nepeHanpsiKeHus.

B uenu Bo3byxaeHusa anekTpmyecknx MydT SOMKHbI O6bITb YCTAHOBMEHbI:

.1 ABYXNOIOCHBIN BbIKMNOYaTEND;

.2 YCTPOWCTBO ralleHnsa MarHUTHOro nons;

.3 3awmTa OT KOPOTKOro 3aMblKaHusI.
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18 AOMNOJIHUTEJIbHLIE TPEBOBAHUA K NIEKTPUYECKOMY
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 NOHMMAaETCA HanpsbKkeHne mexay asamu.

Ecnu B HacTodAweM pa3gene He yka3aHo nHoe, TpeboBaHUSA K KOHCTPYKUWUM N yCTaHOBKE
O5151 HA3KOBOJSTbTHOIO anekTpuyeckoro obopynosanus (0o 1000 B), M3noxeHHbIE B HACTOsILLEN
yactu MNpaBun, NPUMEHUMbI TaKKe U A58 BbICOKOBOMbTHOrO 3neKTpu4eckoro obopyaoBaHus.

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
COOTBETCTBYWOLME Mepbl, obecneuvmBawlme 6e3onacHbIi JOCTYn Ang obcnyXxuBaHus
HW3KOBOSIbTHOrO 060PYyAOBaHMS.

18.1.3 N30nsUunOHHbIE mMaTepwvarnsbl, npMMeHdemMmble  OS1I9  3NEKTPUYECKOro
obopynoBaHusi, 4OMKHBI 06ecnevrBaTb BO BPEMS 3KCNyaTaunm yCTaHOBKU CONPOTUBIIEHNE
nzonaumm 1500 Om Ha 1 B HOMMHaNbHOro HanNpsKeHus1, HoO He MeHee 2 MOwm.

18.1.4 [ns KOHTPONS COCTOAHUA W30NAUUMM OOSMKHbI  MCMNOMb30BaTbCA CUCTEMBI
nounaepHoOro KOHTponsa msonauun. Takme cUcTeMbl SOMKHbI yKasblBaTb HanpasreHue Ha
y4acCToOK C MOBpEeXAeHWeM MU MMeTb CBETOBYIO M 3BYKOBYIKO CUTHanusaumio npu CHKEHUN
KOHTPONUPYEMOWN BENWYUHbI HWXE YCTaHOBMNEHHOro npegena. Cuctembl noduaepHoro
KOHTPONS peKoMeHAyeTCs AOMOSiHATb MNEepPeHOCHbIMM  YCTPOMCTBaAMM MOUCKa MecTa
NoBpeXOeHUs N3onauun.

18.1.5 Y Bxoga B cneuuanbHble 3NEKTPUYECKNE NMOMELLEHUS OOSKHblI HaxoauMTbCA
npegocTeperalolime  HagnucK,  ykasbiBalowue  BenuuuHy — HanpsikeHusi.  Kopniyca
anekTpudeckoro o6opyaoBaHMs, YCTAHOBMEHHOTO BHE CrneumarnbHbIX — 3NEKTPUYECKNX
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;

TPEXNPOBOAHOMN CUCTEMbI C HEMTPArbHO, COEAUHEHHON C KOPNYCOM Yepe3 BbICOKOOMHbIN
pe3ncTop unn peakrop;

YeTbIPEXNPOBOLHOMN 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 MOJSIOBMHbLI CEKUWA MNOCPEACTBOM MEXCEKLUNOHHOro
aBTOMAaTMYECKOro BbIKMOYaTeNs U pasbeauHUTENS.

K Kaxxgon nonoBmHe cekunin AomKeH ObiTb NOAKMIOYEH, KAaK MUHUMYM, OOUH reHepaTtop.

Ecnn npepycmatpuBaroTca gea HesaBucumbix [PLL, coeguHsiembix mexay cobomn
kKabenbHbIMW  MepeMbldkaMu, TO aBTOMAaTMYECKMEe  BbIKMYaTeNnn  OOSMKHbl - ObITb
npeaycMoTpeHbl Ha obenx ee cTopoHax. Bce aybnupoBaHHble aneKkTpudeckue 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 rEHEpPaATOPOB, BKMNOYAEMbIX Ha MapannenbHyl paboTy,
AonyckaeTcsl MNoaknyaTb Ha o6yl LWKWHY nepen 3as3eMnsalwuM  pe3ncTopoM  Unu
peakTopoM, YCTaHOBMEHHbIM B pacnpefenutenbHOM LWuTe WM HENoOCPeACTBEHHO Y
reHepaToOpOB.

18.2.1.3.2 B crniyyae 3amblkaHWsi Ha KOpPMyc TOK YTEYKM He [OIDKEH MpeBblwaTtb
HOMWHaANbHOIrO TOKa HavbonblIero reHepaTopa WAM CyMMapHOro HOMMHAIbHOrO TOKa
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 [omkHo 6biTb 0becneveHo, 4ToObl, KaKk MMHMMYM, OOHA TOYKa 3a3eMieHus
HenTpanu Obina BKMYeHa, Korga cuctema HaxoauTcsa No4 HanpshkKeHneMm. JnekTpuyeckoe
obopynoBaHune, paboTaiolwlee B CUCTEMAX C [NyXO 3a3eMfEHHOW HeuTpanb unm ¢
HenTpanblo, COeANHEHHON C KOPMYCOM Yepes BbICOKOOMHbI PE3UCTOP NN peakTop, A0SHKHO
BblAepxmBaTb 6e3 noBpexaeHMs TOKM OOHOMA3HOro 3aMblkaHUS Ha KOpPNyc B TeyeHue
BpeMeHu, Heobxoammoro Ans cpabaTbiBaHUS YCTPOMCTBA 3aLUMThI.

18.2.1.4 OTkntoveHne HernTpanu.

B HyneBoM npoBoae kaxaoro reHepatopa AoSmKeH ObITb NpegyCMOTPeEH pa3beaHUTENb,
KOTOPbIM MOXHO OTKMYaTb HeuTpanb OT 3a3eMfnieHus 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 CONPOTMBIEHUS) HYNMEBbIX TOYEK
OOIKHbI ObITb coeamHeHbl ¢ KoprnycoMm. CoeauvHeHne AOMKHO ObiTb BLINOSTHEHO 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 WM PEaKTOPOB K 00LieN
3a3eMnALLEen WKHe, KOTopas, No KparnHen Mepe, B ABYX MecTax JofmkHa 6biTb coeanHeHa ¢
KOpnycoMm.

18.2.1.6 Pasgensdemble CUCTEMBI.

18.2.1.6.1 B pasgensieMmblx cucTeMax C 3a3eMSIEHHON HEeWTpanblo CoeguHEHUS
HEenTpanu C KOpnycoM OOSMKHbl ObiTb NpeayCMOTPEHbl M9 KaX4oW pasgeneHHoW 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 9NEeKTPOOBOPYAOBaAHUA N BIIUSIHUIO HA HEFO OKPY>KaKoLLMX
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 MaLUUH A0MKHA ObiTb HE HUXE, YeM P44,

Ons  pgBuratenen, ycTaHaBnMBaeMblX B MNOMELEHMAX,  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 TpaHcdopmaTtopbl.

CTteneHb 3awmTbl 0605104eK TpaHCOPMaTOPOB 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, pacnpocTpaHsioTes 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.
[ns wntoB, ycTaHaBNMBaeMbIX B NOMELLEHUAX, AOCTYNHbLIX HENOAroTOBNEHHOMY nepcoHany,
cTeneHb 3almTbl 060M104KM AOMKHA NpegycMaTpmuBaTbCA He HUxKe, YeMm 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 3a3emneHmns onpegenseTcsa kak OTHOLWEHMEe Mexay HanpsxkeHnem «dasa —
KOpMNyc» B UCMPaBHOW, T. €. HENOBPEXAEHHON, CUCTEME M NUHENHBIM («da3a — hasar) Hanps>KEHNEM.

18.2.4.3 CwunoBble TpaHcdopMaTopbl.

CwunoBble TpaHcdopmaTopbl AOMKHbI OblTh 3alMLLEHbI OT KOPOTKOro 3aMblKaHus U OT
neperpyskn aBToMmaTU4eCKMMU BbIKOYaTENSMMN.

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 HaANPSHKEHUS AN CUCTEM YNpPaBNeHUa U U3MepUTENbHbIX
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 npegoxpaHUTenn OOMKHbI MPUMEHATLCA ANA 3aMThl OT KOPOTKUX 3aMbIKaHUMNA.

[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 NepeHanpsXeHun,
CBSI3@HHbIX C NOMagaHMeM BbICOKOrO HanpsbKeHUst Ha BTOPUYHYHO (HU3KOBOSIbTHYHO) CTOPOHY.

OT0 MOXeT BbITb peann3oBaHo creayrLwmMn cpeacTsamm:

npUMeHeHUeM 3a3eMITIEHHON HU3KOBOMNbTHOM CUCTEMBI;

COOTBETCTBYIOLLNMM OrPAHNYNTENAMM HANPSXKEHNA 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, pPaCCUMTAHHbIM 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 AOCTYMNHLIMU Kak (da3Hble BbIBOAbI,
TaK N HyrneBble A9 BO3MOXHOCTU yCTaHOBKN AndbdbepeHLmManbHON 3aLmThbl.

18.3.2  Odatuukum Temnepartypbl.

OnekTpuyeckMe MawuHbl OO0SMKHbI OblTb 060pyAOBaHbl BCTPOEHHBIMWU - AaTYMKaMu
Temnepatypbl CTaTopHbiX 0OMOTOK, obecrneyMBalOWUMM  3BYKOBYHO U  CBETOBYHO
CUrHanmMsaumio Npy NPeBbILLEHNN TeMNepaTypbl CBEPX LOMNYCTUMbIX Npeaenos.

[na BCTPOEHHbIX OAaTYMKOB TemnepaTypbl AOSMKHbI OblTb NpenycMOTpeHbl CpeacTBa
(ycTpoKrcTBa) 3awnThl OT NONagaHus BbICOKOTO HaMPSKEHUS B U3MepUTENbHbIE LEenu.

18.3.3 UcnbiTaHus.

B gononHeHue K ncnbiTaHusaMm, TpebyeMbiM ANs BCEX INEKTPUYECKMX MaLLMH, AOMXKHbI
OblTb NPEeayCMOTPEHbl UCMbITAHUSI BbICOKOYACTOTHLIM UCMNbITATENbHBIM HaNpshKeHneMm B
cootBeTcTBMM C cTaHgaptom MOK 60034-15 oTaenbHbix dasHbiXx OOMOTOK (KaTyLuek)
MalUWHbI, NoATBeEpPXOalome [OCTaTOYHbIA 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 OTBEPCTUN OO0SMKHbI ObiTb W3rOTOBMEHbI U3 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 ANns o6CnyXmBaHusi CyCKHOe YCTPONCTBO.

Ha gBuratensx BepTrKanbHOro UCMOSTHEHMSI CBEPXY A0JDKEH ObITb NPEeaYyCMOTPEH 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 KOHLIEBbLIX 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 CcTaToOpHOM OOMOTKM [OMKHbl BXOOUTb B OTAESNbHYH,
OTNNYAOLWYCA OT KOPOBOK Ha HU3LWINE HaMPSKEHUS, KINEeMMHYI0 KOpobKy 4epes
YANOTHUTENbHYH NPOKNaaKYy.

[ns HewnTpanbHbIX BbIBOOOB MOXeET OblTb MNpedycMoTpeHa OTAenbHasi KhemmHas
Kopobka.

BHYTpW KnemMMHbIX KOPOBOK AOSMKHbI ObITb NPeaAyCMOTPEHbI KIEeMMbl AN 3a3eMASOLWNX
»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 ycTponcTtBamMmn avddepeHumansHon 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 M BbIBOAOB HEUTPanbHbIX 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 OBuratenen 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 npegoTBpalleHnst BpeOHOIo BANAHUSA NOALLUMIHUKOBBLIX TOKOB NOALLMMHUK
Ha CTOpPOHEe, MPOTUBOMOSIOXHOW NPUBOAY, AOIMKEH ObiTb 3NMEKTPUYECKM M30NMPOBaH OT
kopnyca. [JormkHa ObiTb NpegycMOTPEHa BO3MOXHOCTb M3MEPEHUS CONPOTUBIIEHNSA U30NALMK
N30NMPOBAHHOIO NoALINMHMKA Oe3 ero AemMoHTaxa.

18.3.4.8 KOHCTpyKLMSA NOALUMNHUKOB CKOMBXEHUS AOMKHA npegycMaTpuBaTh:

1 MECTHbI€ yKaszaTenn ypoBHSA CMa304HOro Macna;

.2 npyv NPUHYANTENBHON LIMPKYNALMOHHOW CMa3ku — OTAENbHbLIN 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®OPMATOPbDI

18.4.1 O6wme TpeboBaHUS.

18.4.1.1 Cyxue TpaHcchopMaTopbl [LOMKHbI OTBeYaTb TpeboBaHMAM cTaHgapTa
M3K 60076-11.

lMpymeHsaemble cyxme TpaHcdopmMaTopbl OOMKHbI UMETb 3a3eMIeHHbIe 3KpaHbl Mexay
06MOTKaMM BbICLLErO M HU3LLEro HanpsiKeHWN.

TpaHcopmaTtopbl C XUAOKOCTHBIM OXNaXOeHneM [OOSMKHbl oTBevyaTb TpeboBaHWUsM
ctaHgapta MOK 60076.

TpaHcopmaTopbl, NOrpykeHHbIE B OXNaxaatoLlee Macno, OMKHbI ObiTb 060pyaoBaHbI,
Kak MUHUMYM, ycTponcteamum AMNC 1 3awuTel N0 cnegyowmm napaMmeTpam:

«MuHuManeHbIN ypoBeHb xuakocTuy — AMNC u aBTOMaTMYeckoe OTKITYEHUE unu
CHWXXEHWe Harpysku;

«MakcumaneHas TemnepaTtypa xugkoctn» — AMNC n aBTomaTnyeckoe oTKNoveHe, unm
CHWXXEeHWe Harpysku;

«Bbicokoe gaBneHue rasa B 060M04Kke» — aBTOMaTUYECKOE OTKIIOYEHME.

18.4.1.2 TpaHcdopmaTtopbl, YyCTaHaBnMBaemMble B  MNOMELLEHUSX,  OOCTYMHbIX
HeKBanUMUUMPOBaAHHOMY MepcoHarny, AOMMKHbl UMETb CTeNeHb 3alnTbl 060N0YKN HE HUXeE,
yem IP4X.

18.4.1.3 Ecnn Ha CTOPOHE HU3KOrO HanpsbkeHns TpaHcdopMaTopoB UMeeTcs
N30MIMPOBaHHasA HyrneBasi TOYKa, TO Mexay HyneBOW TOYKOM KaxKaoro TpaHcdopmaTopa u
Kopnycom nnatgopmbl AOSMKEH BbiTb NpegyCMOTPEH MCKPOPa3psaHbIA NpegoXpaHUTenb.

MpenoxpaHutens JormkeH 6biTb paccunTaH He 6onee 4em Ha 80 % MUHUMaAnNbLHOrO
NCNbITaTENbHOro HaNpPsPKeHNsa noTpebutenemn, NTaeMblx OT 4aHHOrO TpaHcdopmaTopa.

18.4.1.4 K paspsgHuKy gonycKaeTcs napannefnibHoe NpucoeguHeHne annapartypbl ons
KOHTPONSA COCTOSAHUA MU3ONSAUMWM  Ha HU3KOBOMbTHOM CTOPOHE YCTaHOBKWM WNW  Ans
oBOHapyXeHnss MecTa MoBpexXaeHnsa 3ToM wusonsumu. Takas annapatypa He [OJbKHa
NpenaTCcTBOBaTb HAAEXHOMY OENCTBUIO paspsaHuKa.

18.4.1.5 [omkHbl ObiTb npeaycMoTpeHbl addekTuBHblE cpeacTBa (Hanpumep,
nogorpes) Ans  nNpegoTBpalleHns  KOHAEHCaAuUM M HaKOMSIEHMSI  BRarm  BHYTPU
TpaHCOpMaTOpPOB, KOraa OHU BhIKITHOYEHbI.

18.4.1.6 [onyckaeTcsa NpMMEHEeHWe antMWHUS B KayecTBe mMartepuana obmoTok 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 COeAMHEHUN OBMOTOK 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 pOomkHbl ObiTb M3rOTOBIMEHbI B COOTBETCTBUN 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 ¢ MHOronpoBOSIOYHbIMK Xunnamu. MNnowags NoNepeyHoOro ceYeHns Xunbl 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 WUTbl U WKUTbI YNpaBneHUss AOMKHbl ObiTb W3rOTOBMEHbl B
cooTBeTCTBMM C TpeboBaHusimm cTtaHgapta MOK 62271-200 wn cnegywowmmmn
OOMNOSTHUTENbHBbIMW TPEOOBAHUSIMM.

18.6.2 KoHcTpyKuus.

18.6.2.1 MexaHunyeckasa KOHCTPYKUMSI.

18.6.2.1.1 PacnpegenutenbHble WNTbI OMXKHbI ObITb N3roTOBMEHBI U3 MeTanna n obiTb
3aKpbLITOro TMNa — B COOTBETCTBMM C TpeboBaHusiMn ctaHgapTa MOK 62271-200, nubo us
N30NMpyLWKMX MaTepuanoB M ObiTb 3aKpbITOrO TMnNa — B COOTBETCTBMM C TpeboBaHUAMMU
ctraHgapta MOK 62271-201 wnu B cooTBETCTBUM C TpeboBaHUAMM HaUMOHANbHbIX
CTaHOapToB.

18.6.2.1.1.1 PacnpeaenuTernbHble WNTbI AOMKHbI 3aKpbIBaTbCS CreunanbHbIM KNoYoM,
OTNMYaAOLWMMCSH OT KINKOYen pacrnpeaenuTenbHbIX WMTOB N YCTPONCTB HU3KOTO HaMpPshKEHUS.
OTKkpblBaHNEe OBEpPen UnvM BblABWXKEHWE OTAENbHbIX 3NIEMEHTOB OOIMKHO OblTb BO3MOXHO
TONbLKO MOCne  OTKMYEHUs1 OT  3MEeKTPU4ecKkom CeTU AaHHOM naHenn  unu
pacnpeaenmuTenbHoro wura.

18.6.2.1.1.2 Boonb pacnpenenqrenbHbiX LWWTOB criegyet obecneynTb nNpoxodbl 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 NpedHasHa4veHbl Onsi OOCnyXUBaAHWS, WX LWIMPUMHA AOIMKkHA 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, CnnoLllHble NepPeropoakM U Neperopoakn 13 CeTKU AOMKHbl ObiTb BbLICOTOW He
meHee 1800 mm.

MepdoprpoBaHHbIE NMEPErOPOAKN UMW NEPErOpPOaKN U3 CETKU OOMKHbl obecneudnBatb
CcTeneHb 3alLuTbl He HUXe, Yem IP2X.

Boonb wmTta JomkHO ObiTb NpedyCcMOTPeHo ABa psada W30NSAUUOHHBIX MOpPYyYHEN Ha
BbicoTe 600 n 1200 mm.

18.6.2.1.1.3 YacTu 9nNeKTpMYecKkorM YCTaHOBKU, HaxodsdwWmecs mnog HanpskeHnewm,
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 YCTPOWCTBO, KOTOpoe (UKCUpyeT KX Kak B pabodem, Tak M B
BbIABMHYTOM nonoxexHun. [Ona obecneyeHus 6Ges3onacHOro o6CNYyXMBaHWUA BblABUKHbBIX
BbIKNIOYaTENen n Apyrux annapaToB AOMKHbI BbiTb NpeaycMoTpeHbl 61I0KMPOBOYHbIE KITHOUN
N GrokMpyemble pasbeanHNTENN.
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BblaBWXHbIE aBTOMaTU4eCKMe BbIKIIOYATENU AOMKHbI UKCUpoBaTbCs B paboyem
NonoXeHun Takum obpas3om, 4ToObl UCKMOYANUCb OTHOCUTENbHbIE MEPEMELLEHUA MeXay
NOABWKHbLIMU U HENOABWKHLIMU YaCTSAMMN.

18.6.2.3 LUTopKK (3acnoHkn).

[ormkHo npegycmatpmBaTbCs aBTOMaTUYECKOE 3aKpbiTUE HEMNOABWXHbLIX TOKOBEOYLLNX
KOHTAKTOB pasbemMa npu MOMOLLUM U3OSALMOHHBLIX Neperopodok B BbIABUHYTOM MONOXEHUM
aBTOMaTMYeCcKoro BblkMnoYvaTens. 3onsaumoHHble neperopofku Angd BXo4AWMNX U OTXOOALLMNX
uenen OOSMKHbl UMETb YEeTKYHD MapKMPOBKY. OTO MOXeT ObiTb BbIMNOSIHEHO C MOMOLbIO
LBETOBOIO peLLeHNs Unn Hakneek

18.6.2.4 YcTtponcTtsa 3a3eMrieHus n MexaydasHoro 3amblkaHUs.

C Lenbo obecneyeHus ©e3onacHoro obcnyxnBaHus BbICOKOBOSbTHbIX
pacnpeaennTenbHbIX YCTPOUCTB AN COOPHbIX LWKMH U OTXOOAWMX (PNOepoB OOMKHO ObiTb
npegycMOTPEHO onpedesieHHoe YMCNo annapaToB ANS NPUHYOUTENbHOMO 3aMblKaHUs LUMH
Mexay cobon n Ha Kopnyc.

YCTPONCTBO AOMKHO ObITb paccyMTaHO Ha MakCMMarbHbIA TOK KOPOTKOrO 3aMblKaHWS.

18.6.2.5 Knaccudwmkaumsa no sosgenctaumio BHyTpeHHen ayru (IAC).

PacnpepenutenbHble  ycTpoWcTBa W WATbl  yNpaBneHWs  OOSMKHbl  ObITb
KnaccmnumpoBaHbl MO BO3OENCTBUIO BHYTPEHHEN OYTN.

[na pacnpegenutenbHbIX YCTPOMUCTB M LWKUTOB YyNpaBneHud, AOCTYMHbIX TOMbKO AfiS
YNONHOMOYEHHOrO NepcoHana, 4onyckatTcs WUThl Tuna «A», a Ang WUToB SOCTYMNHbIX 4NN
HEeyrnosTHOMOYEHHOro nepcoHana — wutbl Tmna «B» B cooTBeTcTBUM C TpeboBaHMsIMU
ctaHgapTta MK 62271-200. MpunoxeHne AA; AA2.2.

YcTaHoBka M pacnofnioxeHuwe pacnpenenurenbHbiX YCTPOWUCTB U LWKUTOB ynpaBneHus
OOJDKHbI  COOTBETCTBOBATb WX KnaccudukaumMm no BO3OEWCTBUIO BHYTPEHHeN aOyru wu
pa3smeweHunto (F — nepeaHee, L — 6okoBoe, R — 3agHee).

18.6.3 BcnomoraTtenbHasi cuctemMa nuTaHus.

18.6.3.1 WCTOYHUK NUTaHWUS.

Ecnn ansa npvsoga MexaHM3MOB aBTOMaTUYECKUX N APYruX BbIKMoYaTenen, a Takke ans
YCTPOWCTB 3aluTbl TpebyeTcsi OTAEmNbHbI BCMOMOraTeNbHbIN 3MEKTPUYECKUA UMM MHON
WUCTOYHUK 3HEPrum, TO KPOME OCHOBHOMO TaKOro UCTOYHUKA OOMKEeH ObiTb NpesycMOTpeH
pe3epBHbIA UCTOYHUK, 3anac dHepPrum KOTOporo AOMKEH ObiTb 4OCTAaTOYHbIM ANS 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 NCTOYHUKOB SHEPTUN.

OT10 TpeboBaHWe He 3anpellaeT NPUMEHEHMs pacuenutenen, cpabaTbiBalOWmMx npwu
nogaye oOMepaTMBHOIO HaMpsbkeHusl, nNpu ycnosun, 4YT1o 6OygeT obecneyeH KOHTPOSb
LeNOCTHOCTU (HENPEPBLIBHOCTM) OTKMOYAOLWMX Lenen N nX CUCTEMbI NMUTaHWS, T. €. B cny4ae
HapyLleHUs LenoCTHOCTU Lienen Uinm npyu HeMCnpaBHOCTM (MCYHE3HOBEHMN) UX NUTaHnAa byaeT
cpabaTbiBaTb aBapunHO-NpeaynpeanTenbHas curHanuaaums.

18.6.3.2 Y1Cno MCTOYHMKOB NUTAHUS.

Onsa pasgenerHbix P (cm. 18.2.1.1) Ang npMBOAOB MEXaHW3MOB aBTOMAaTMYECKUX U
OpYrMx BbIKoYaTenen AOoMmKeH OblTb NPeaycMOTPEH, Kpome COOCTBEHHBLIX WMCTOYHWUKOB
3HEepruun, Nony4varLlmx NUTaHne Kaxgblh OT CBOEW CUCTEMbI LUMH, MO KpanHen mepe OAuH
HE3aBUCMMbIN PE3EPBHbIN UCTOYHUK. [1pn HEeoBXoaUMOCTM 3TUM MCTOYHMKOM MOXET ObiTb
ABapPUMHbIA  UCTOYHMK  JNIEKTPUYECKON  3HEeprun, npegHasHaydeHHbln Angd  BbiBOAA
MEXaHN4YEeCKOM YCTaHOBKM M3 NOJSTHOCTBLH 06ECTOYEHHOIO COCTOSIHMSA U «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  HaMpPsPKEHWUS1 OOIMKHbI  OTBeYaTb TpebOOBaHMAM COOTBETCTBYHOLLEIO
HauMOHarnbLHOro ctaHgapTa unmn 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 crneumanbHOM NoMeLeHnn, hakTU4eckn sIBRSoWMMCS ero ob60oouKon,
TO [BEpMU TaKOro NoMeLLEeHUS OOIMKHbI UMETb Takyto 6JTIOKMPOBKY, YTOBbI MX OTKPbITUE ObINO
NCKINIOYEHO, NOKa He ByaeT OTKMYEHO HanpsbkeHne, N TokoBeaywme vyactu obopynoBaHus
He OyayT 3a3eMrieHbl.

Y BXOOOB B MOMELLEHUS WM MPOCTPAHCTBA, FAE pPacrofnoXeHO BbICOKOBOMbTHOE
obopynoBaHue, OOMKHbI OblTb NpeaycMOTpeHbl npeaynpexjarowme Haanucu o Hanmyum
ONacHOro BbICOKOro HanpshkeHusi. CooTBeTcTBylOWee cBOOOOHOE MPOCTPAHCTBO OOSMKHO
ObiTb ObecnevyeHO BONMM3NM BLICOKOBOSMILTHOIO 0OOpyAoBaHUA And npenoTBpalleHus
Cepbe3HOM MNOTEeHUManbHOM OMnacHOCTU o6CnyXMBaloLEero nepcoHana npu npoBeaeHUn
TexHudeckoro obcnyxuBaHus. B gononHeHue, 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 3nektpnyeckoe obopydoBaHME [OIMKHO YCTaHaBNMBATLCA B CrneumnarnbHbIX
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 YCINOBMK, YTO CTEMNEHb 3alunTbl ero 6yaeT He
HWxe, Yem IP44, n goctyn K TokoBeAyLMM YacTam obopyaoBaHusa 6yaeT BO3MOXHbIM TOMbKO
NPWU CHATOM HaMpsPKEHMM U NPU UCMOSNb30BaHUK CreLManbHOro MHCTPYMEHTA.

18.7.1.3 B cneunanbHOM 9NeKTPUYECKOM MOMELLEHMM AO0SMKHAa HaxoOuTbCHa CXema
COELMHEHUI N YepTeX pa3MeLLEeHNst anekTpudeckoro obopyaoBaHus.

18.7.2 Kabenu.

18.7.2.1 Tlpoknaaka kabernbHbIX Tpacc.

Kabenu He fomkHbl NPoOXoauTb Yepes xunble nomelleHns. OgHako, ecnm aTto TpebyeTca
YCMOBMAMU TEXHOSOMMYECKOro XapakTepa, Takas npoknagka gonycTuMa B chneumanbHbIX
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
NpoKnagbiBaTbCs B OOHUX U TEX XKEe Tpaccax, Uv B OOHUX U TEX XXe KaHanax unm Tpydax, 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 pPEKOMEHAAUUSMU 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.

ne U, — HOMUHaNbHOE HanpspkeHne nepeMeHHOro Toka HOMWHanNbHOW YacToThl, ANs
KoTopbix kabenb Obin pa3paboTaH, npunaraemoe Mexay xunamm das 1 3a3emMieHneM nnu
MeTannMyecknm aKpaHoM;

U — HOMMHanNbHOE HanpshKeHne NepeMeHHOro Toka HOMUHaNbHOM YacTOoThl, AN KOTOPbIX
kabenb 6bIn paspaboTaH, npunaraemoe Mexay xunammu das;

Un — MakcmarnbHas BENMYMHA HaNpsKEHUS1 B BbICOKOBOJIbTHOM CUCTEME, MPU KOTOPOM
obopynoBaHne MoXeT paboTaTb.

lMocne 3aBeplleHns WUCMbITAHUA XWnbl Kabenda [OMmkHbl ObiTb 3a3eMNeHbl Ha
onpedeneHHbli nNepuod BpPEMeEHW, [OOCTaTOYHbIA  And  yganeHus npuobpeTeHHoro
3MEeKTPUYeCcKoro 3apsaa.

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 OnekTponpueodbl HacocoB 3abOPTHOW BOAbl, BO3AYLUHbIX KOMMPECCOPOB U
KOHTPONbHOCUIHANbHbIE YCTPONCTBA aBTOMATUYECKUX CHPUHKIEPHBIX CUCTEM [OOJTKHbI
nonyyaTb nNUTaHWe HeNoCpeaCcTBEHHO OT [faBHOMO W aBapUMHONO pacnpenernmrenbHbIX
LUMTOB MO oTAeNbHbIM dugepam. Takue dugepb! JOMKHbI MOABOAUTLCA K aBTOMaTU4ECKOMY
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 aBTOMaTU4ecKu
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 ouaepax O6biTb 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 MOXAapPHOW OMacHOCTbIO, 3a WCKMOYEeHUEM
crny4aes, Korga ykasaHHble Npubopbl 1 MEXaHW3Mbl YCTAaHOBMNEHbI B 3TUX MOMELLEHUSAX.

19.1.1.3 OcgelLeHNe canoHoB, Tpanos, MPOXO40B M NTECTHUL, BEQYLLUMX HA LUMIONOYHYIO
nanyby, AOMKHO Nony4aTb NUTaHne, No KpamHen mepe, No ABYM He3aBUCMMbIM comaepam (CMm.
Takke 6.2.3).

19.1.1.4 Cuctembl NUTaHWUsI OTBETCTBEHHbIX YCTPOWCTB OOSKHbI ObiTb BbIMOMHEHDI
Takum obpasom, 4YToObl Nokap B O4HOM rMaBHOW BEPTMKAIIbHON NPOTUBOMOXAPHOW 30HE He
noBpeaunn ykasaHHble CUCTEMbl NMUTaHWUs NoTpebuTenemn, pacnonoXxeHHblX B nobon apyrom
rMaBHOW BepTUKaNbHOW MPOTMBOMOXAPHOW 30He. YkasaHHoe TpeboBaHMe cuuTaeTcs
BbIMOSIHEHHLIM, €CNW [NaBHble W aBapwuiHble duaepbl NUTaHWS 3TUX NoTpebuTenen,
npoxogsime depes nobylo Takylo 30HY, MPOMOXEHbl B BEPTUKANbHOM M FrOPU3OHTaSIbHOM
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 a3kunaxa no TpeBore [[OMMKHA ObiTb YCTaHOBMEHa creuuanbHas
CUrHanusauus, yrnpasrnsemMasi ¢ Xo4oBOro MOCTMKa UNKU NocTa ynpasneHns noXxapoTyLleHUeM.
Ota curHanusauusa moxeT OblTb YacTblo 00LWecyaoBON aBparnbHOW CUrHanmsauumu,
TpeboBaHWs K KOTOPOW N3MNOXKEHbI B 7.4.

Ha naccaxupckux cygax ¢ 9neKTpnyeckon yCTaHOBKOW Marion MOLLLHOCTU UMM C YUCTIOM
naccaxupoB MeHee 36 JonyckaeTca UMeTb OOHY rpynrny aBpanbHOM CUrHanu3auuu.

19.1.1.6 CraumoHapHaa cucTemMa curHanmsauum obHapyXeHust noxapa [OSKHa
oTBeYaTb cnegylowmm ONONHUTENBHLIM TPEOOBaHUAM:

.1 OblITb B COCTOSIHUM AOUCTAHUMOHHO W MO OTAENbHOCTU ONPeAensTb KaKAbln
aBTOMaTMYEeCKUN U py4yHOWN usBeLLaTtens;

.2 OOWH Ny4 aBTOMAaTMYECKUX M PY4YHbIX M3BELLaTenen He OOIMKEH pacnonaraTbCs
©onee 4yem B O4HOW rMaBHOW BEPTUKAIIbHOWN 30HE;

.3 ecnu ycTaHOBMeHHbIE B KaloTax aBToMaTUyeckme u3BeLLatenu npyu npusegeHnn nx
B AENcTBMe NogalT 3BYKOBOW CUrHaM B MOMELLEHUN, B KOTOPOM OHW YCTaHOBMEHbI, TO
OTKITOMEHME 3BYKOBOIO CUrHama ¢ naHenu CurHanusauumn He gornyckaeTtcs.

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 MaCCaXUPCKUX Cydax HeorpaHWM4yeHHOro pamnoHa
nnaBaHUSA N OrpaHMYEHHOro panoHa nnaBaHus R1 gomkHbl obecneynBaTtb B TedeHne 36 Y
OQHOBpPEMEHHOE NUTaHue criegyowmx notpeburenein:

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 BbIXOL4O0B Ha LUMONOYHY nanyby, a Takke MHPOPMALMOHHBLIX Tabnmyek y
cnacaTesnbHbIX CPeacCTB;

BbIXOAOB 13 NOMELLEHWI, B KOTOPbIX OAHOBPEMEHHO MOXET HaxoanTbecs 6onbLIoe YNCIO
naccaxupoB, cneyunanbHOro nepcoHarna unm akunaxa;

NPOX0OAO0B, TPAMOB XUSbIX N CNYXEOHbIX MOMELLEHNIN N BbIXOLOB 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
CMPUHKINEPHON CUCTEMbI, a Takke MeCT, rge YCTaHOBJIEHbl MyCKOBble YCTPOWCTBA 3TUX
MEXaHN3MOB;

aHrapoB U NOCaf04YHbIX MECT 41151 BEPTONETOB;

NoMeLLLEHUI TMpoKoMnaca;

MEANLUNHCKNX MOMELLEHWIA;

.2 CUrHanbHO-OTAMYMTENBHLIX oHapen, ¢oHapen curHana «CygHO, nULEeHHoe
BO3MOXHOCTU YNpaBnsaTbCA» M Apyrux doHapen, Ttpebyembix 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 CUrHamm3auum O MOSNIOXKEHUN MPOTUBOMOXKAPHbBIX
asepen, 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 ocTanbHblX BUOOB curHanusauun, Tpebyembix B
aBapUWHbIX YCIOBUSX;

.7 OAHOro M3 NOoXapHbIX HACOCOB, HACOCa aBTOMATUYECKON CNPUHKINEPHON CUCTEMBI,
Hacoca CUCTeMbl BOAOPACNbINIEHUS C ANEKTPUYECKM NPUBOAOM, yKaszaHHoro B 3.4.7 yactn VI
«lMpoTuBonoOXapHas 3awmTay, a Takke anekTpuyeckoro obopynoBaHus, obecneymsaroLero
paboTy CUCTEM MOXApPOTYLLUEHUS] NMEHOM BbICOKOW KPaTHOCTW, yKasaHHbiX 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, JaHHON
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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 Heobxoammown ans
obecneyveHnsa 6e30MacHOCTU CyAHa U HaXOOALWMXCA Ha HEM MOAEN.

MoTpebutenu, ykasaHHble B 19.1.2.1.3 — 19.1.2.1.6, MOryT nutatbCs OT COBCTBEHHbIX
aKKyMynaTOpHbIX GaTapen, pacnonoXeHHbIX 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
nUTaHuMe pyneBoro yCTponcTBa cornacHo 5.5.6.

19.1.2.3 ABapuiiHble WCTOYHUKM INEKTPUYECKOW BHEprmm OO0SKHbl obecneymBaTtb B
TedyeHve 30 MUH NUTaHWe cregyowmx noTpebutenein:

.1 anekTpudeckux nNpuBOAOB BOLOHENPOHULAEMbIX ABEpen C WX yKasaTensamu u
npegynpeanTensHoOn curHanuaaumnen. [lonyckaetcs noovepegHoe 3akpbiBaHNe BCEX ABEPEN
npu ycnosuu, 4To Bce ABepn byayT 3akpbiTbl Yepes 60 c;

.2  aBapuMHOro npueBoda naccaxupckux nugToB. JlMdTel [N9 naccaxmpos
JonyckaeTcd NogHUMaTb NooYepenHo;

.3 OONONHUTENBbHOrO OCBELLEHUSA BO BCEX MACCAXKUPCKUX KatoTax, YTOObI MOXHO ObIfo
Nerko HanTu BbIxoa 13 KatoT. [JononHUTEeNnbHOE OCBELLEHNE MOXET NUTATbCA OT COOCTBEHHbIX
aKKyMynaTOpHbIX 6aTtapen, yCTaHOBIEHHbIX B CBETUMbHUKAX U NMOCTOAHHO 3apsiKaemblX OT
aBapuUNHOro pacnpenenuTensbHoro LwuTa.

19.1.2.4 Ecnn aBapUiHbIM UCTOYHNKOM 3MNEKTPUYECKON 3HEPIrMnN SIBNSIETCS reHepaTop,
OH [OIMKEH:

A1 NpPUBOAUTBLCH B AENCTBUE ABUrateriem BHYTPEeHHEro cropanus (cm. 2.2.5 vyactm IX
«MexaHun3Mbl»);

.2 3anyckaTtbCq aBTOMaTUYECKMU NPU UCHE3HOBEHUWN HarNpsiKeHUs B OCHOBHOW CeTU, a
TaKke aBTOMaTUYECKM BKIIOYATbCA Ha LWWHbI aBapUWHOrO pacrnpefenuTeribHOro LWuTa;
Tpebyemble B 19.1.2.7 noTpebutenn [OMKHbI aBTOMATUYECKM MNonydaTb nuTaHue OT
aBapumnHoro reHepatopa. Obuiee Bpems nycka 1 npuema Harpy3km oT reHepatopa He JOSTKHO
npesbiwaTh 45 c;

.3 pomkeH OblTb NpegyCMOTPEH aBapUNHbBIA NEPEeXoaHbI UCTOYHUK SMEKTPUYECKON
3HEepruun, BKNOYaLWMIACA HEMEeLNEHHO Npu 00eCcTouMBaHUN.

19.1.25 Ecnn aBapuiHblM  WCTOYHMKOM  OSIEKTPUYECKOW  JHEeprum  gaBnsieTcs
akKymynaTopHas 6aTapesi, OHa AOSKHa:

.1 pabortatb 6e3 noasapagku NpyM COXpaHeHUM U3MEHEHUI HaNPSPKEHUST Ha 3aXKuMax
B npeagenax 12 % HOMWHaNbLHOrO HanpPsHKeHUs B TeYEHUE NOSTHOro nepuoga paspsagku, npu
3TOM W3MEHEHWE HanpshKeHUs Ha 3aXMMax akKymynsTopHou GaTtapen, NOOKMIOYEHHOW K
3NEKTPOHHOMY MpeobpasoBaTento HanpsbkeHus, onpenenseTca AonyCTUMbIM U3MEHEHUEM
HanpshkeHnsa Ha 3akumax npeobpasoBarens;

.2 aBTOMATMYeCKM BKMOYaATbCA Ha LWWHbI aBapuMHOro pacnpefenuTeribHOro LuTa
Npy UCHE3HOBEHMMN HANPSHKEHUSA B MNABHOW CETU U, MO KpanHen mepe, nutaTb noTpebuteny,
yKasaHHble B 19.1.2.7, B TedeHue BpemMeHu cornacHo 19.1.2.1.

19.1.2.6 B kadecTBe aBapuMHOINO MNEPEXOAHOr0 MCTOYHMKA JMEKTPUYECKOW 3Hepruwu,
Tpebyemon B 19.1.2.4.3, crniegyeT NpUMEHATb akKyMynsaTOpHYto 6aTapeto, koTopas AoMmKHa
pabotatb 6e3 noasapsakM Npyv COXpaHeHWW U3MEHeHUs Hanpskenus B npegenax 12 %
HOMMHANbHOIrO HaMnpPsPKeHMs1 B TedeHWe TMOMHOro nepuoga paspagku. MameHeHue
HaNpPsSPKEHNA Ha 3aXMMax akKyMynsiTopHow ©OaTtapen, NOAKMIOYEHHOW K 3fEeKTPOHHOMY
npeobpa3oBaTternto HanpsXKeHWsi, onpeaensieTca AoNyCTUMbIM U3BMEHEHUEM HanpPshKeHUs Ha
3axnmax npeobpasoBartend, KOTopble He [OOMKHbI MpeBbilaTb 3HAYEHWUW, YKa3aHHbIX
B2.13.1.
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19.1.2.7 EmkocTb 6GaTapen, ABNSAWOLWENCS NEPEXOAHBIM MUCTOYHWKOM SMEKTPUYECKON
3Hepruu, AomkHa ObiTb AocTaToyHOW Ana obecneveHus B TedeHne 30 MUH nUTaHMA
cneaylowmx notpebutenen:

A OCBELLEHMS 1 HEODXOONMbIX CUTHANBHO-OTIMYUTENBHBIX hoHapen cornacHo 19.1.2.1.1
n19.1.2.1.2;

.2 CpenacTB BHYTPEHHEN CBSI3UN M OMOBELLEHMS, HEOOXOOUMbIX B aBapUNHBIX YCIOBUSX;

.3 cucTeMbl aBparnbHOW CuUrHanusauum, curHanusauum obHapyXeHus noxapa Wu
YCTPOWCTB YMpaBrieHUs W CUrHanuMsaumm O MOJSIOKEHUM NPOTUBOMOXAPHbLIX OBepen,
yKkasaHHbIX B 2.2.3.3 yacTtu VI «[MpoTruBonoxapHaa 3alumra;

4 namn OHEBHOW CUrHanmsaumn, 3BYKOBbIX CUrHamnbHbIX CPeacTB (CBUCTKW, FOHMM U
Ap.) N ocTanbHbIX BUOOB CUrHanu3sauun, Tpebyemblx B aBapuiHbIX YCIOBUSX;

.5 YCTpOMCTB 3aKpbITUS BOOOHENPOHULAEMbIX ABEPEN, CUrHaNU3auumn ux nosioxKeHus
W npegynpexaeHns nx 3akpbiTus.

3akpbITVe ABepent MOXET OCYLLECTBATLCH NooYepenHo;

.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 aBapurHOro pacnpefenuTernbHoro wuta v nonyyarbs MNUTaHWe OT OCHOBHOIO
WUCTOYHUKA 3NEKTPUYECKON SHEPrMM B HOPMAarlbHbIX YCMOBUSAX U OT aBapuUMHOIO UCTOYHMKA
3NEeKTPUYECKOM aHEepruK, korga oH paboraer.

Cuctema HM3KOPACMOMNOXEHHONO OCBELIEHNA [0S/PKHa HaxoauTbCa B OEACTBUMK
NOCTOSAHHO.

19.1.3.2 EcnM aBapurHbIM  UCTOYHMKOM  JIIEKTPUYECKOW  SHEprum  aBnsieTcs
akKymynaTopHasa 6atapes, TO ee eMKOCTb AOMKHA BbITb 4OCTAaTOYHON NS MUTAHUSA CUCTEMbI
HW3KOPAaCMNOSIOXXEHHOro OCBELLEHUSA B TeveHue 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:

.1 Ons ceeTsAWeics NoBepXHOCTU MIOCKOCTHOrO UCTOYHMKa — 10 ka/M?, npu 3ToM
nonioca ceeTa A0SMKkHa ObiTb LUMPUHOW HE MeHee 15 MM;

.2 Ansi TOMEYHOro UCTOYHMKa — 35 MKL, B HanpaBneHnn noaxona v o63opa Habnogartens,
npu 3TOM: HanpaereHne o63opa Ans WUCTOYHWMKOB, PaCMOSIOKEHHbIX Ha FOPU3OHTasIbHOM
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 063opa And UCTOYHMKOB, PACMONOXKEHHbIX HA BEPTUKASIbHOW MIOCKOCTH, T.
€. Ha nepebopkax (Hanpumep, 419 MapKUPOBKN pydek ABepen), AOMKHO ObiTb B Npedenax
KOHyca ¢ yrriom 60°, oCb KOTOPOro NepneHAnKynsipHa K NIIOCKOCTU MOHTaXa UCTOYHMKA (CM.
puc. 19.1.3.4.2-2);

paccToaHne Mexay UCTOYHUKaMKU SOMKHO 6biTh He 6onee 300 mm.




Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)

221

Hanpaenenue ob3opa

N

30°

Topusonmanbas naockochis MOHINGNCA Hemounuk ceema

Puc. 19.1.3.4.2-1

Hemounuk ceema

Bepmuraibnas
NACCKOCTIL
MoHmamca

Hanpagnenue

ahzopa Ll

Pwuc. 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
NPOTMBONOXapHOW 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) AOSPKHA 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 AormkHa otBevaTb 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 npuBoAbl W ynpaBrieHNEe pPyreBbiX YCTPOWUCTB LOSMKHbI 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 OceelleHne KOpMAOPOB, TpamnoB M BbIXO4OB, obecrneymBarolmMx [OCTYN 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 OOMNOSTHUTENBHO 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 CYOA

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 HWKe M Ona nepeBo3kn HedTENpPOAYKTOB C TEMMNEpaTypon BCMbILLKK
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 NMOMELLEHWI N NPOCTPAHCTB MO 30HaM, YCTAHOBKY 3MeKTpu4eckoro obopynoBaHums
BO B3pbIBOOMACHbIX MOMELLEHUSX W MNPOCTPaHCTBax B COOTBETCTBUM CO CTaHOapTOM
M3K 60092-502 «3rnekTpudeckne yCTaHOBKM Ha cydax — TaHkepbl — CneumnanbHble
CBOWCTBa».

19.2.2 PacnpegeneHue anekTpu4eckon 3Hepruu.

19.2.2.1 [na pacnpefeneHns 3feKTpUY4eCKOn 3HEeprMm MOryT NpUMEHATBCA TOSbKO
crneayowme CUCTEMBI:

.1 AByxnpoBogHasi N3onMpoBaHHasa asisi NOCTOSAHHOMO TOKa;

.2 [ABYXNpoOBOOHas U30nMpoBaHHasa Anst oAHOasHoOro nepeMeHHOro Toka;

.3 TpexnpoBogHas U30nMpoBaHHasa Ansa TpexdasHoro nepeMeHHoro 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 OygeT npoxoauTb HEMOCPeacTBEHHO 4yepe3d 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:

30Hy 0 — 30HY, B KOTOPOM MOCTOAHHO USM B TEYEHME OSNIUTENbHOro nepuoga BPpeEMEHU
NpUCyTCTBYET B3PbIBOONACHAst CMECb BO34yXa M rasa;

30HY 1 — 30HY, B KOTOPOW MpX HOPMasnbHbIX YCNOBUAX paboTbl BO3MOXHO NPUCYTCTBUE
B3pbIBOONACHOM CMECU BO34yXa U rasa;

30HY 2 — 30HY, B KOTOPOW ManoBepoOATHO NOABMNEHNE B3pbIBOONACHOW CMeCcK BO3ayxa U
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 NPY30BbIX OTCEKOB N TAHKOB, NPY30BbIX 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 M3ONUPOBaHHOrO Hannacrta, NpUMbIKaOLWME K rpy30BbIM
TaHKaMm, a Takke OopnuK, ecnm OH 0BCNy>XMBaeTCcsi CUCTEMOW, CBSA3AHHOW C GannacTHbIMU
TaHkaMu, pacrnosioKEHHbIMU B rPY30BON 30HE;

.2 3aKpblTble NN NOMy3aKpbITble MPOCTPAHCTBA, CoOAepKaLlme rpy3oBble HacoCbl Unn
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 NOony3akpbiTble NOMELLEHWS, Haxoaswmecs HenocpencTBEHHO 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 nNomeLleHusi, 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 BEHTUNSALMOHHbBIX OTBEPCTUIA, TOPMIOBMH U MIOKOB 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 AbIXaTerbHbIX KnanaHoB ra3ooTBOAHON CUCTEMbI U BbIXOAHbIX OTBEPCTUI
BEHTUNAUUN MOMELLEHUA TPY30BbIX HACOCOB, PAacCMOfOXeHHbIX 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 vactn VIl «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 BbICOTbI U paguycomM 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 MOMELLEHUS, UMELMEe HEenocpeaCTBEHHbIN BbIXOS
Unu gpyrue oTBepCTUS B OOHO U3 BbllLeYyKa3aHHbIX NPOCTPAHCTB UMW NOMELLEHUN;

.13 nomelweHna n npocTpaHCcTBa Hag koddpepoamamu, CMEXHbIMU C TPy30BbIMU
OoTCEKaMn UNn TaHKaMn 1 He OTAENEHHbIMU Maco- N ra3oHeNPoOHULaeMbIMn 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 Hag camoW BbICOKOW rpy30BOM BaTepnuHuen (Ons cyaos, paboTawowmx 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, YkadaHHbix 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 ¢ 3abopomM 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 MalWHHblE MOMELLEHUs, NOCTbl YynpaBrneHus W
pynesasi pybka, KOTOpble HE WMEKT ra3oHEenPOHULAEMbIX 3aKpbITUA, LOMKHbI OblTb
pacnonoXeHbl He HMKe 6 M OT CamMOW BbICOKOW rpPy30BON BaTepnuMHUM 1 B Nobom cnydae
OOJIMKHbI 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 MMETb ra3oHenpoHMLaeMble 3aKpbITUS Ha Nepuog onepaumi 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 4YacTblo uckpobesonacHonm uenu kateropum (ia) MU He CMNOCOGHBIX 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 noOMeLLeHNAX U NPOCTPaHCTBax, OTHOCALWMXCA K 30He 1, gonyckaeTtcs
yCTaHOBKa CnegyroLmnx BUAOB Af1eKTpU4eckoro obopyaoBaHus:

.1 npeaHasHa4eHHoOro ans pabotbl B 30He O;

.2 nckpobesonacHoro ucnosiHeHus kateropum (ib);

.3 MpPOCTbIX 3MEKTPUYECKNX annapaTtoB W KOMMOHEHTOB, TakUX Kak Tepmonapbl,
OTO3NEMEHTbI, TEH30A4ATYMKN, COEAMHUTENbHbIE KOPOOKW, BbIKIHOYATENMW, SABMSIOLUXCA
HEOTBEMITIEMON 4acTblo UcKpobesonacHonm uenu kaTeropum (ib) M He CrNocoBHbIX K
HaKOMMEHNI0 UMW  TEHEPUPOBAHUIO  JNEKTPUYECKOW 3JHEprMm Ans  BOCMNNaMEHEHMUS
B3PbIBOOMACHOW CMECU NpU HOpMarbHbIX YCNoBUAX 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 HagexHoCTUM npoTmB B3pbiBa Tuna (e). [lpu aTom ans
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 COEANHEHNAMUN BMAOTb 40 BEPXHEN nanydbl U He
nNpyMbIKaloLLMX K nepebopke rpy3oBbIX TAHKOB (CM. Takke 16.8.4.2);

.10 TpaH3uUTHLIX Kabenen.

19.2.4.3 OnekTpogsuratenu Ansi NpuBoga YCTPOWCTB, PACMOSIOXKEHHbIX B HACOCHbIX
noMeLLeHnAX, AOMKHbl YCTaHaBNUBATLCA B CMEXHbIX B3pbIBOHE30MacHbIX NOMELLEHUSX (CM.
Takke 4.2.5 yactn VIl «MexaHundeckne yCTaHOBKM»). JnekTpoasuratenu AOmMkHbl ObiTb
CHabXeHbl yCTponcTBaMy ANCTAHUMOHHOMO OTKINIOYEHUS, HAXOASALWMMUCS BHE NOMELLEHWUIA, 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 o6pas3oM, 4YTOObl BKMAOYEHWE oOcBelleHUs Obino
BO3MOXHO TOMbKO Npwu paboTatowen BeHTUnAumn. 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 noOMEeLLEHUAX U NPOCTPaHCTBaX, OTHOCSALMXCS K 30He 2, fonyckaeTtcd
yCTaHOBKa Cneaylowmnx BUAOB NEKTPUYECKOro 06opyaoBaHus:

.1 npeaHasHa4eHHoOro ans paboTbl B 30He 1;

.2 cneuunanbHOW KOHCTPYKLUMK BUAa 3aWwmThl TUNa (n);

.3 He co3jawllero Ayrm WM UCKpbl, HarpeTble MNOBEPXHOCTM KOTOPOro npu
HopMarnbHOM paboTe He CNOCOBHbI BOCNNaMeHUTb B3PbIBOONACHY CMECh.

19.2.5 NMepeHoCHOe aneKkTpoobopyaoBaHue, NpUMeHsAeMoe B npouecce cbopa
pasnuton HedTN.

19.2.5.1 TlepeHocHoe HedTecOOpHOE W nepekavmBaioliee 000pyAOBaHWE [OIMKHO
ObITb B3pbIBO3ALLULLEHHOIO NUCMOMHEHMS.

19.2.5.2 PacnpegenutenbHble WUTbl UKW PO3ETKN  3NEKTPUYECKOro  NUTaHus
nepeHocHoro nanybHoro HedTecOOPHOrO WM nepekayMBaroLero anekTpoobopynoBaHUS
OOJMKHbI OblTb CTALMOHAPHO YCTAHOBMEHbLI TakMM 0Bpa3oM, 4Tobbl nogkntovaeMbln kKabenb
He MpoxXoauMn Yepe3 KOMUHICbI ABEpern Wnu gpyrme 3akpbiBaemble OTBEepCTUs,
orpaHmymnBaloLLme B3pbIBOOMNACHbIE MOMELLEHNS N MPOCTPaHCTBa.

KoHCTpyKUuMs  Takmx  pacnpedenuTenbHbliX  YCTPOWUCTB UMW PO3ETOK  AOSMKHA
npegycMaTpuBatb 6rOKNPOBKY, NCKIMIOYaIoLLLYHO NoaKmMoYeHne NepeHOCHOro
3aNeKTpoobopyaoBaHMS NMoL HanpshXKeHWEM, a TakKe 3aluTy OT TOKOB KOPOTKOro 3aMblkaHWUs
W neperpyskun B Kaxxgon ase.

19.2.5.3 KoHCTpyKUMS MOBKNX kabenen ans NOOKMOYEHNS nepeHOoCHOro
anekTpoobopyaoBaHud, MPUMeHAeMoro anga cbopa pasnuTon HedpTu, JormkHa npegycMmaTpmBaTh
MeTannmM4yeckyto onneTky (3KpaH), NoBepX KOTOPOW AOMmKHa ObiTb HEMpoHUL@eMas HapyKHas
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 MEPEXOOHbIM MOCTMKaM B COOTBETCTBYIOLLUMX KaHamnax
(kenobax). OgmHo4Hble kabenu gonyckaeTca nNpoknagpiBath 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). [lonyckatoTcs Takke cnocobbl
3akpenneHHon GecTpybHon npoknagku kabenen (B kabenbHbIX nogseckax, nog ckobamw),
KOHCTPYKTUBHbIE pELLEHUS KOTOPbIX JOMKHbI ObITb 0400peHbl Pernctpom; npu aTom yknaaka
kabenew npu 3akpenneHHoOW Npoknaake AosmkHa ObiTb BbINONIHEHA He 6onee Yem B ABa psaa;
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.2  kabenu He JOIMKHbI KacaTbCs MEeTarNIMYECKNX KOHCTPYKUMA kaHana (kenoba);

.3 kabenu He AOMKHbI NoABEpPraTbCs MOCTOSAHHBIM U MEPEMEHHBIM HaTSXKEHUAM Noj
Bo3gencTesMeM pfedopMaumm cygHa WM OOMKHbI  3almwiatbCsd OT BO3OEUCTBMS  3TUX
aedopmaumii, ocobeHHO B MecTax pasbema WM CKOMb3SLWMUX COeQMHEHUN MOCTMKa Win
NoLaaKkn ¢ HagcTponkamu. B mectax pasbema unm cKonb3sero coeqMHeHnss MocTuKa nnm
NNOLaAKN AOSMKHbI BbITb NPeayCMOTPEHbl KOMMNEHCAUNOHHbIE NeTnu. BHyTpeHHW paguyc
KOMMEHCaUMOHHOM NeTNN JOMKEH OblTb HE MeHee 10 anameTpoB HanbonbLlero No guameTpy
kabens;

4 kabenu [OmKHbI ObiTb 3aLLMLLEHbI OT MPSAMOro BO3AENCTBUS CONTHEYHON pagmaLlmm,
BOJHbI, NEPEBO3MMbIX HE(PTENPOAYKTOB, a TaKkKe OT MEXaHUYECKNX NOBPEXAEHUN;

.5 paccTosiHMA OT kabernen 4o NCTOYHMKOB Ternna AOSMKHbI oTBeYaTh TpeboeaHusm 16.8.4.1;

.6 Tpaccbl kabenewn, pacnonoXeHHble Ha NepexodHon nnowagke unu B Tpybax B
npegenax NPocTpaHCTBa, Haxo4saLWerocs BHYTPU 30HbI 1, a Takke KOMMEHCAUWOHHbIE NeTnu
He QOIKHbl pacnonaraTbCs 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 megHble 3KkpaHbl C AONONHUTENbHOM N30MSLMOHHOM 060M04KON 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 Hactosiwme TpeboBaHNsa pacnpoCTPaHAKTCA Ha UHTErpMpPOBaHHbIE rPYy30BbIe
1 6annacTHble CUCTEMbI, yCTaHaBMMBaeMble Ha HanMBHbIX CyAax, HE3aBMCMMO OT UX pa3mepa
n TMna.

Moa MHTerpupoBaHHbIMK (COBMELLEHHBIMM) CUCTEMAMM NMOHUMAKOTCH UHTErPUPOBaHHbIE
rmapaBnuyeckne u/unum anekTpuyeckne CUCTEMbI, MCMONb3yemble Ansi NPUBOLAOB 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 NS NpeaoTBpalleHus 0QHOBPEMEHHOIO
BbIXO4a U3 CTPOS rpy30BbIX N 6annacTHbIX HACOCOB, BbI3BAHHbLIX OAHOM HEUCMPaBHOCTLIO NN
aBapuen WHTErpupoBaHHOM TrPy30BOM W OGannacTHOM CUCTEMbI, BKIOYasi €e CUCTEMbI
ynpaBneHns n 3almThbl.

19.2.7.3 Lenn aBapuiHOM OCTaHOBKW HACOCOB [rpy30BbIX M GannacTHbiX CUCTEM
OOIMKHbI BbITb HE3AaBUCMMbIMK OT Lienen ux cUctem ynpasneHus. HemcnpaBHOCTb B Lensx
CUCTEMbI YMpaBfeHUss UM B LENsX aBapurMHOW OCTaAHOBKM He [AOfKHa nNpuUBOAUTL
WHTErPUPOBAHHYIO CUCTEMY YMNpaBneHUs rpy3oBbIMM W/unu BGannacTHbIMKM Hacocamu B
Hepabouyee CcOoCTosHME.

19.2.7.4 Cuctema py4yHON aBapuMHOW OCTAHOBKWU FPy30BbIX HACOCOB JOIMKHA ObITb
BbIMOfIHEHA TakMMm obpasom, 4Tobbl Mpyu ee cpabaTbiBaHMM HE OTKYANoCb NUTaHue
GannacTHbIX HAaCOCOB.

19.2.7.5 TluTaHne cucTem ynpasBfieHUss Hacocamu OOSPKHO OCYLLECTBIATLCA MO ABYM
He3aBMCUMbIM braepam OT rMaBHOro pacnpeaenuTenbHOro wura. icuesHoBeHne NUTaHus B
nobom u3 aTux uoepoB AOMMKHO NPUBOAUTL K cpabaTbiBaHMIO 3BYKOBOW U CBETOBOW
CUrHanm3auum Ha Kaxgom nocTy ynpasreHus Hacocamu.

19.2.7.6 [omkHbl ObITb NpedyCMOTPEeHbl pe3epBHble  CpPeAcTBa  ynpaBreHus
WHTErpMpoBaHHOM rpy3oBoM wu/unn BGannactHOW cuctemon, obecneduBalowme ee
HOopmanbHoe (YHKUMOHMPOBAHME MpU BbIXOAE W3 CTPOsi aBTOMATU3NPOBAHHOW WK
ANCTaHUMOHHON CUCTEM ynpaBreHusi. OTO YCNoBMe MOXET ObiTb BbINOIHEHO C MOMOLLBIO
YCTPOMCTBA MEPEKMOYEHUS Ha  pyvyHOe  ynpaBneHne wu/unnm  pes3epBUpPOBaHMEM
COOTBETCTBYIOLLMX YCTPOMUCTB B CUCTEMAX YNpPaBreHus.
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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 [MNaBbl pPacCnpPOCTPAHAOTCA Ha SfeKTpuyeckoe
obopyaoBaHve TPIOMOB, a TakKe APYrMX NOMELLEHUI 1 NPOCTPAHCTB, NPeAHas3HavYeHHbIX AN
nepeBO3KM TPAHCMOPTHbLIX CPEACTB C TONNMMBOM B 6akax, He06X0AMMbIM ANA OBMXKEHMSA 3TUX
TpaHCMNOPTHbLIX CPeaCTB.

19.3.1.2 Tpiombl WM nomeweHns, nepeyucrieHHole B 19.3.1.1, npuHagnexaTr K
B3pbIBOONACHbLIM MOMELLEHNSM U NPOCTPAHCTBAaM.

19.3.1.3 Kabenu gomkHbl 6biTh 3alLMLLLEHBI OT MEXaHUYECKNX noBpexaeHuin. Kabenn,
pacnonoXeHHble rOPU3OHTaNbHO, credyeT NPoKnaAbiBaTb HA PpaccTossHUM He MeHee 450 Mm
HaJ cnioLwHon nanybon nnm nnaTtgopmon, UcknovaroLlen cBobogHOEe NPOHNKHOBEHME ra30B
BHUM3. [poxoabl kabenen yepes nanybbl 1 nepedopkn A0MKHbI OblTb ra30HENPOHNLLAEMbBIMU.

19.3.1.4 Onektpudeckoe oOOpygoOBaHME, YCTAHOBIIEHHOE B KaHanax BbITSXKHOM
BEHTUNAUUN, JOMKHO ObITb B3pbIBO3ALLMLLEHHOIO UCMOMHEHUSA — MOBbLILEHHOW HaOEeXHOCTH
npoTuB B3pbiBa (Exe) unu ¢ B3pbiBOHENPOHMLaemon obonoyvkon (Exd) n 6biTb cnOCOGHBIM
paboTaTb BO B3pbIBOOMNACHOMW ra3oBoOW cpefe M COOTBETCTBOBATbL KAaTEropumn ra3oBov cMecu
IIC (cxaTbii BOgopoa) unum A (cxaTbiin NPUPOOHbLIN ras).

19.3.1.5 OcselleHne, yCTaHOBMEHHOE B TpOMax M MOMELLEHUSX, NEePEYUCTIEHHbIX
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 31EeKTPUYECKOro obopyaoBaHMA B TPHOMax U NOMELLUEHUAX,
npeaHa3Ha4YeHHbIX ANA NepeBO3KU TPAaHCNOPTHLIX CPeACTB C TOMIMBOM 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 nnatopmon, ncknoyatoLlern ceodogHOe NPOHNKHOBEHME ra3oB
BHM3, [ONYyCKaeTCAa 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 NpeaHasHaYeHHoe 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
CBETUIbHMKA AOMKHO BbITb BUAMMBIM.

19.3.3.2 WNCTOYHMKOM 3FfEKTPUYECKOWM IBHEprMm Ons  Takoro  OOMOSHUTENBbHOro
OCBELLEHMSA OOMMKHbI ObITb aKkKyMynsaTOpHble GaTapewn, YCTaHOBMEHHbIE B CBETUSIbHMKAX,
NOCTOSIHHO 3apshXaemMble OT aBapUNHOrO pacnpenenuTesnbHOro LWUTa u 3aMeHsieMble 4Yepes
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
KakgoMm nomelleHnn, B KOTOpPOM 0Obl4HO paboTaeT akunax, cnegyeT npenycMoTpeTb
nepeHocHyo namny (dhoHapb), MMTAaEMyI0 OT aKKyMyrsaTopa, eciiv B 3TUX MOMELLEHUSIX He
YCTaHOBMNEHO AOMOMHUTENBHOE aBapunHoe oceelleHne cornacHo 19.3.3.1 1 19.3.3.2.

19.3.4 YcTtaHOBKa 3neKTpuM4eckoro obopyaoBaHuMsi B TPHOMax UM NMOMeELLEeHUsX,
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 rpy3oBoun nanybon unu nnatopmMon, UcKNovatoLen cBob6ogHoe NPOHMKHOBEHME ra3oB
BHN3, JOMNYCKAETCA yCTaHaBNMBaTb anekTpuyeckoe obopynoBaHue:

CO CTeneHblo 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, NcKnyatoLLen cBobogHOE NPOHNKHOBEHME ra3oB BHU3, creayeT
yCTaHaBnMBaTb 9riekTpuyeckoe 0060pyooBaHME  B3PbIBO3ALLMLLEHHOTO  UCMONHEHUS:
nckpobesonacHoe (Exi), c¢ obonodko nog wm3bbITouHbIM gaBneHnem (Exp), co
B3pblBOHENPOHMLaeMon obonoykor (Exd) mnn noBbILEHHOW HaAeXHOCTU 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, nepeBo3AWMX He OGonee 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 CBETUNbHUKOB OCBeLleHUs, o06opyaoBaHHbIX nnacgpoHamum C
npeaoxpaHuTenbHbIMM ceTKkamun, M kabenem B rasoHenpoHuuaembix Tpybax, ycTaHOBKa
ApYyroro anekTpuyeckoro obopyaoBaHMs B KNagoBblX B3pblBYATbIX BELLECTB, YKa3aHHbIX
B 2.1.5.3 yactn VI «[MpoTusBonoxapHas 3awiuTay, He JONyCcKaeTcs.

19.4.3.2 Bbiknto4aTenu uenen OCBELLEeHUS AOMKHblI HaXoAMUTbCA 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 CHabXeHbl 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
aBTOMATMYECKMMWN  TENMOBbIMU  M3BeLlaTensamMu, cpabaTbiBalOWMMU  MNPU  NOBbILEHWN
Temnepatypbl 6onee 40 °C (cm. 6.2.2.17 yactu VI «[1poTMBonoxapHasa 3awmuta).

19.4.4 Cypna, ncnonb3syembie Ans nepepaboTKM XMUBbIX PeCypCcoB MOpS U He
3aHATbIE UX NTOBOM.

19.4.4.1 OcBuaeTtenbCTBOBAHUE 3M1EKTPUYECKOro 060pyaoBaHMSI.

OcBunaeTenbLCTBOBaHMIO Ha CyaHE B AOMOMHEHUE K nepedncrieHHomMy B 1.3.2 nognexut
anekTpudeckoe obopydoBaHME TEXHOMOMMYECKUX MexaHu3MoB (00paboTkm npoayKToB
npomkIicna u noea, cM. Takke 1.3.2.4.1).

19.4.4.2 OcBuaeTenbCTBOBAHNE 3MEKTPUYECKOro 060pyaA0BaHMS NPU U3rOTOBNEHNN.

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, o6wWenpoOMbILUNIEHHOrO WCMOSIHEHUSI, HE B MNOSIHOW Mepe OTBevaloLlero
TpeboBaHusm pa3g. 1 — 18.

19.4.4.3 KoHCTpykTUBHble TpeboBaHMA U CTeneHb  3alUTbl  3NEKTPUYECKOrO
0b0opyaoBaHNA TEXHOMOMMYECKUX MEXAHNU3MOB U XONOAUIbHbLIX YCTAHOBOK.

19.4.4.3.1 Onektpudeckoe obopyooBaHME B MOMELLEHUSX, T[Oe Npou3BoauTCS
o6paboTka NpOAYKTOB MPOMbICIIA U N10Ba, AOSMPKHO ObiTb YCTOMUYMBBLIM K BO3AENCTBUIO HA HETO
3ab0opTHOW BOAbI M NPOAYKTOB pbi6006paboTKM UM COOTBETCTBYHOLLMM 06pa3oM 3aLluLLEHO.

19.4.4.3.2 OnekTpogBuraTteniu  KOMMNPECCOPOB  MPOU3BOLACTBEHHOW  XONOAMIBHON
YCTaHOBKW, BEHTUNSATOPOB OXMaXdaeMblX TPHOMOB M  MOPO3WUSIbHBLIX arnnapaToB, a B
060CHOBaHHbIX Crly4asx 3nekTpoobopyaoBaHWe ApYrux TEeXHOMOrMYecKnx MexXaHU3MOoB
OOIMKHO umeTb oborpes Ans nogaepxaHusa Temnepartypsbl, Mo KpanHen mepe, Ha 3 °C Bbiwe
TemMnepaTypbl OKpyXatoLLero Bosayxa.

19.4.4.3.3 PacnpepgenuTenbHble YCTPOMCTBA M MNYyCKOperynupyowas u 3almtHas
annapaTtypa anektpuyeckoro obopyaoBaHus, ykazaHHoro 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 ONTENbHOMY BO3AEWCTBUIO COMM UK
ApYrMx nNpoaykToB pbl6ooOpaboTkn, AOMKHbI MMETb OBOSIOYKM, CTOMKME K BO3OENCTBUIO
AaHHOM cpefbl, NN A0SMKHbI OblTb COOTBETCTBYIOLLMM 00pa3oM 3alLnLLEHbI.

19.4.4.4 CocTtaB 1 MOLLHOCTb OCHOBHOIO MCTOYHMKA 3FIEKTPUYECKON SHEPIUN.

19.4.4.4.1 OnpepgeneHue coctaBa M MOLLHOCTU OCHOBHOIO MCTOYHMKA SF1EKTPUYECKON
3HEeprum JOIMKHO NPOM3BOANTLCS C Y4ETOM CreayloLwWwmx pexxmMMmoB paboThl cyaHa:

X040BOrO;

MaHeBpPOB;

BO BpeMs noxapa, npobOouHbl Kopnyca wnu Jpyrmx BhAMAKOWKMX Ha 6Ge3onacHoOCTb
nnaBaHUsA CcygHa yCnoBun npy paboTe OCHOBHOMO MCTOYHUKA 3NEKTPUYECKON 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 NMpeaHasHaYeHHbIX ONS napannenbHon paboThl C reHepaTopamMu C
He3aBNUCUMbIM MPUBOAOM, MeExXaHM3Mbl W CUCTEMbI, 0OecrneymBalolLUne [OBMKEHUE,
ynpaBngemMocTb 1 6€30MacHOCTL NaBaHus, AOIMKHbI MONyYaTh MMTaHME OT WNH reHepaTopoB
C He3aBMCUMbIM TMpPMBOOOM, a 9drlekTpuyeckoe obopydoBaHWe MNPOU3BOACTBEHHbLIX
XONOANNbHbIX YCTAHOBOK U TEXHOMNOMMYECcKoro 06opyaoBaHnNst — OT LUMH BarloreHepaTopoB.

19.4.4.5.2 dneKkTpnyeckme npuBodbl KOMMPECCOPOB MPON3BOACTBEHHOW XOJTO4WUSIBHON
YCTaHOBKM [OOSDKHbI MoflydaTb MNUTaHME NO OTAefNbHbIM uogepamMm OT LWKWH [IaBHOro
pacnpegenutenbHoro wmta. [onyckaetca nuTtaHMe 3TUX NpuMBOAOB OT OTAENbHOro
pacnpegenuTenbHOro Wwuta, nonyyarwero nuTaHne no Asym douvaepam, NOOKIOYEHHbIM K
pasHbIM CEKLMAM LUMH FNaBHOro pacnpeaesniuTensHoro wura.

19.4.4.5.3 3neKkTpudeckasi CeTb MNTAHUNA pacnpeaenmTenbHbIX LNTOB TEXHOMNOMMYECKMX
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  SneKTPO3Heprun,  anNeKTpuvecku
(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 TllomelleHusi, rae NnponsBoanTcs obpaboTka NPoOAyKTOB MPOMbICHA U JTOBaA, 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 Tptombl ANa XxXpaHeHus pblbonpoaykuun [OIMKHbI ObiTb  060pyaoOBaHbI
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 TPOMeE» OIS NO4adv curHana B pyreByto pybky unu 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 obuwlen cygoBON CETU pasgenuTerbHbIMK TpaHcdopMaTopamu,
nosly4aroLMMn NMTaHmMe OT rMaBHOro pacnpeaenmuTenbHOro Wwmra.

19.5.2.4 TluTaHne 3MEKTPUYECKUX YCTAHOBOK M30TEPMUYECKUX KOHTEMHEPOB AOSMKHO
OCYLLIECTBIATLCA OT creumanbHbiX pacnpefenntenbHblX YCTPOMUCTB, Nosyyarwmux 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 (LLWMTOB), YKadaHHbIX B 19.5.2.4 1 19.5.3.3.

19.5.2.6 OnekTpuyeckas ceTb LUTEMNCENbHbIX PO3ETOK, NpeaHa3Ha4YeHHasa st MMTaHns
ANEKTPUYECKNX YCTAHOBOK M30TEPMUYECKUX KOHTEMHEpPOB, OOMMKHA UMeTb 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 COMPOTMBIIEHMS n3onsaumm (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  YCTAHOBMEHbI 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, obecneuymaroLen:

.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 U30MNSLUMM 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 HMxXe, YeM IP55, a ans oTkpbITbix Nany6 — IP56.
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Mpyn NpUMEHEHNN CUCTEM 3NEKTPUYECKOTO ANCTAHLMOHHOMO KOHTPOSIS 3a TeMNepaTypou,
BNaXHOCTbIO, BEHTURAUMEn W OpYrMMU napaMmeTpamMu U30TEPMUYECKUX KOHTEMHEepOB
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 KOHTEMNHEPOB, 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
3asemneHuss B dougepe nutaHMs B TOM MecTe, F4e YCTaHOBMEHO pacnpenenvrenbHoe
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 3f1EKTPONMUTAHUIO
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 KpaHOBbLIX CYy0OB, B Cliyd4ae NpUMEHEHUs Ha HUX O1is
KpaHOBbIX MEXaHNU3MOB CUCTEM, aHaINOMM4YHbIX YNOMSIHYTbIM B pa3a. 17, TpeboBaHns KOTOporo
MOryT BbITb pacnpoCTpaHeHbl Ha ANEKTPUYECKMe NPUBOAbI KPAHOBbIX MEXAHU3MOB, K Taknm
cMcTeMaM LOMKHbI OblTb MPUMEHEHbI B HEODXOAMMOM 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 XO4O0BOro 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 3a3eMfeHnsa JOKyeMOoro 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 KOPMYCOB 3N1eKTPU4eCcKoro o6opyaoBaHums.

3alWmMTHOE  WCMOMHEHWEe  KOPMYyCOB  3neKTpuyeckoro  obopyaoBaHWs  AOMKHO
COOTBETCTBOBATb Tabn. 2.4.4.2, ¢ y4eTOM TOro, YTO Ccyxue oTcekun HalleH goka OTHOCATCS K
NOMELLEHNAM MOBLILEHHOW BMAXHOCTU, a CyXme OTCEKM MOHTOHOB, TYHHENWN B MOHTOHAX U
apyrne nogobHble NOMeLLeHNss — K 0Co60 CbIpbiM NOMELLEHUSIM.

19.8.4  3asemneHue.

19.8.4.1 3aszemneHne Ha KOpMyC [AoKa KaKOoro [OKYEMOro cygHa [OOMKHO ObiTb
BbINOSIHEHO HE MeHee 4eM ABYMSA cneumanbHbIMU TMOKMMM KabenbHbIMKM 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 MeOHbIX MMOKMx kabenen nnowaablo ceveHnst
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
ANeKTpudeckn pasgeneHHblx OT  6eperoBblX CeTEM  AMEeKTPUYEecKMx ceTax  goka
MeTannuyeckoe 3asemrieHMe Kopnyca goka JOnyCKaeTCHa He BbINOMNHATD.

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 3JTIEKTPUYECKOWN IHEpPIruun.

19.8.5.1 B kayecTBe OCHOBHbIX MCTOYHMKOB 3MIEKTPUYECKON IHEPrMn Ond [OOKOB
OO0NyCKaeTCcHa NPUMEHATb:

.1 Ansa aBTOHOMHbIX JOKOB — COOCTBEHHbIE reHepaTops;

.2 Ons HEaBTOHOMHbIX JOKOB — 6eperoByto 3neKTpPUYECKYI0 SHEProcUCTEMY.

19.8.5.2 B ka4yecTBe OCHOBHbIX UCTOUMHWKOB SMEKTPUYECKON 3HEPrMn 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
3ANEKTPUYECKON SHEPTOCUCTEMBI.

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;

aBapuHOro pexnva;

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 norpy>xeHune u BCNNbITUE 4OKa, BBOA U BbIBOA CYLOB.

19.8.6  PacnpepeneHue 3aneKTPUYECKOWN IHEPTrun.

19.8.6.1 Kpome ykasaHHbIXx B 4.1.1, gonyckaeTcs MpUMEHEHWE Crenylowmnx CUcTem
pacnpefeneHns aneKkTpuYeckon aHepruu:

.1 TpexdasHoN 4YeTbipexnpoBOAHON CUCTEMbl MEPEMEHHOIO TOKa C 3a3eMJSIEHHbLIM
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 KOHTPOMS UM U3MEPEHMSI 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 WMTbl NUTAHNA CBApPOYHbIX 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
OCYLLIECTBIIATLCA OT pacnpederiTenbHOro WnTa, YCTaHOBNEHHOTO Ha aTon GawHe. 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 CTposA oaHoro u3 cuaepos. Tpaccbl npoknagku nutarowmx uaepoB mMexay
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 NPegyCMOTPEHO YCTPOMCTBO AMS MOLKIOYMEHUS HU3KOBONbTHOro 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 HanbonblUe MOLHOCTU NPU NOSHOW Harpy3ke 1 Bcex
anekTpoABuratenen NPUBOLAOB KMNHKETOB (3aABMKEK) N OCBELLEHNSA OCHOBHbIX MOMELLEHWUNA.

Mpy NUTaHUM HEAaBTOHOMHOIO A0Ka AMEKTPO3HEPrnen BbICOKOrO HanpsXKeHUs no AByM
He3aBUCUMbIM  duagepaMm  HU3KOBOMbTHbIM  bmaep  nNUTaHus  gonyckaeTcss  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 obecnevnmBaTb nNuTaHve noTpeburtenen,
ykasaHHbIx B 19.8.6.2, a BTOpoe — Mo KpanHen mepe, notpebutenen, ykasaHHboix B 19.8.6.5.

19.8.6.7 PacnonoxeHue n KOHCTPYKLMS YCTPONCTB ANs NOAKITYeHUs kabenen nutaHms
OT 6eperoBon aNeKTPUYECKOM IHEProCUCTEMbI AOMKHbI 0becneymBaTh:
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1 npoknagky kabenen Ha AOCTAaTOMHOM PACCTOAHWM OPYr OT Apyra, UCKIYalLWwem
BO3MOXXHOCTb OJHOBPEMEHHOIO NOBPEXAeHUs1 Kabenen BbICOKOBONTbTHOIO M HU3KOBOSIbTHOIO
raepos;

2 OTCYTCTBUE B Kabensax MexaHU4YeCKUX HanpspKeHWn npu norpyXeHnm n BCnbITUN
0OKa;

3 UCKITIOYEHME BO3MOXHOCTU nepefadn MeXaHWYecKUX YCUMUA Ha KIeMMmbl, K
KOTOpbIM NpUCoeanHsATCA kabenn nnu npoeoga.

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
WCTOYHUKA SIEKTPO3HEPrnM OOImKHa ObITb HAaHEeceHa sipkas M YeTKas npeaynpexgaroLas
HaanuCb, YKasblBatoLLlaa HanpsbkeHue.

19.8.6.9 [ns kaxgoro [[oka, KOTOpbIM MOXET nonyyatb nutaHue oT GeperoBon
3HEpProcucTembl, OOMMKEH ObiTb onpeneneH HamBbICLLUMIA OONYCTUMbIA YPOBEHb MOLLHOCTHU
KOPOTKOro 3aMblkaHusl. ATOT YPOBEHb OOIMKEH ObiTb yKa3aH Ha Tabnuuyke wuTa nutaHnsa ot
BHELUHEero NCTOYHUKa.

19.8.6.10 Ha pgokyemble cyga nuTaHuMe OOSMKHO nogaBaTtbCAd  OT  CTaUMOHApHO
YCTaHOBMNEHHbIX Ha JOKE LUNTOB NUTaHKSI.

19.8.6.11 Ha kaxxgaom LwuTe NnUTaHusa OOKYeMbIX Cy40B AOSMKHbI OblTb YCTAHOBMEHDI:

A1 3alMTHasa 1 KOMMYyTauUUoHHasa annapaTypa, KnemMmbl UNu LwTencenbHble pasbembl
ONs NoAKMoYeHns rmbkux kabenen, nogaBaemMblX Ha CyaHO. Bce Knemmbl WMTa AOSMKHbI
MMETb MapKMPOBKY, YKa3sblBatoLLyo 0a3HOCTb U NOSISIPHOCTL;

2 CUrHanbHasi namna, ykasblBaloLLlas Ha HanMyYne HanpskKeHNs Ha Knemmax LmTa;

.3 Tabnuua, ykasbiBaroLwas HOMUHANBHOE HaNPsXXeHNe, pod U AONYCTUMYH BENNYNHY
TOKa N 4acToTy.

19.8.6.12 Y wmTa nuTaHnst 4OKyEMbIX CyA0B OOSMKHO OblTb YCTAHOBMNEHO YCTPONCTBO A1
MEeXaHU4eCKOro 3akpensneHmsi KOHLOB rmbkoro kabens, nuTaroLwero JOKyemoe CyaHo.

19.8.6.13 Mbkun kabenb, NUTaKOWWN [OKYEMOEe CydHO, OO/MKEeH WMEeTb nnowagb
CeYeHMnsl, pacCuYMTaHHyl0 Ha HOMWHAsbHBIA TOK YCTaBKW 3aliUTbl HA OTXOOAWMX dumaepax
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 aTnx notpebutenen ot
TpaHcdopmaTopa, npeaHasHa4eHHOro ans NMTaHusa oKyeMbliX Cya0B.

19.8.8 OcBelueHue.

LLITencenbHble po3eTkn Ans NEPEeHOCHOro OCBEeLleHNA B AOMNofiHeHMe K 6.6.1 AOMXKHbI
ObITb YCTAHOBIEHbI TaKKe, Kak MUHUMYM:

B Cyxux oTcekax OalleH, roe pacnonoXeHbl apmatypa u obopydoBaHue CUCTEMBI
NOrpY>KEHWs 1 BCMMbITUSA LOKA;

B NomeLlleHnax Ha nanybe 6esonacHoCTu, rge pacrnonoxeHo 0bopyaoBaHWE CUCTEMBI
NOrpy>XeHUs 1 BCMIbITUSA OOKa;

B MOMELLEHUN LeHTparbHOro nynbTa ynpasnieHms npoueccamMmm norpyxeHnsa n BCnnbITns
0OKa;

B paliOHE pacrofnoXeHNs 3MeKTPONPUBOAOB LLBAPTOBHLIX 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 n cnegyowmmm nyHKTamu:

LWBAPTOBHbLIMM LUNUNSMMU;

NoMeLLEeHMEM aBapUMHOro AM3enb-reHepaTopa;

nometlleHuem MPLL;
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NnomMeLLeHMEM OCHOBHbIX AU3erib-reHepaTopos;

noMeLLeHMEM BbICOKOBOSIbTHOW TpaHCOpMaTOpPHOW NoACTaHLUN;

NnoMeLLeHnaAMN, B KOTOPbIX YCTAHOBMIEHblI PYYHble MPUBOAbI 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 TenedoHHoro annapara k 6eperoBon TeneOoOHHON 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 YNNOTHEHNS OOMKHbI ObiTb BbIOpaHblI C y4eTOM paboTbl NPy AaBNEHUN 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 3MeKTPO3HeprMm u MOHTaX KabenbHOM ceTu npwm
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, LMcTepHax 1 6annoHax cxaTbix ra3oB 6eH3nHa, HepT 1 macna.

19.8.12.2 Ina ceT NOCTOSAHHOrO TOKa WU30NMPOBaHHLINA NPOBOA AOSMKEH MOAKIOYaTLCS
K MONOXMTENbHLIM NOOCAM U KNeMMaM UCTOYHUKOB U NOTpebutenen anekTposaHeprum.

Mpnbopbl, KOMMyTaLMOHHAs W 3alMTHas annapaTtypa OOSPKHbl YyCTaHaBnMBaTbCA 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 TOUKM NOOKIIOMEHUA MPOBOLAHMKOB K CTanbHOMY KOpMycy [AokKa OOSDKHbI
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 KOHCTpYKLMA CcoeanHEeHUs MPOBOAHMKOB paboyvero 3asemrieHus [OoSbKHa
obecneymBaTb HaAEXHOE ANEKTPUYECKOE COEANHEHNE C KOPMYCOM.

PekomeHayeTca MNpUMEHEHUE MOLUHbIX LWWH, COEOMHEHHbLIX C KOPNycoM [OoKa B
HEeCKOITbKMX MecTax.

19.8.12.6 He3aBMCUMMO OT CMUCTEMbI KaHanmM3auuu dreKTPosHeprum, NpuMeHaemMon ans
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 MNpu npomsBoaCcTBE CBApPO4HbIX 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 JOSDKHO OoTBeYaTb TpeboBaHuam 2.4.4.2.
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19.8.13.2 lLnHonpoBog AomkeH ObiTb paccyMTaH Ha COOTBETCTBYHOLLYIO Harpysky u
BMECTEe C U3onaTopamMu U KpensawmnMm KOHCTPYKUMSIMN JOMKEH BblOoepXXnBaTb MeEXaHNn4eckne
YCUnns, BO3HUKaIOLWME NPU KOPOTKOM 3aMblKaHMUM 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
BO3eNCTBUS MarHUTHbIX MOTOKOB.

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 6onee 2,0 m.

19.8.13.5 WnHonpoBoabl co cTeneHblo 3awmThl P20 1 HUXe OOMKHbI YCTaHaBNMBaTbLCS
Ha BbICOTE He MeHee 2,5 M OT YpOBHS HacTuna.

19.8.13.6 Mo Bcen Tpacce WMHOMNPOBOAA Ha 3aALUUTHOM KOXYXe yepe3 Kaxable 3 — 5 M
AOIMKHbI ObITb HAHECEHbI NpeaynpeanTenbHble HAANUCK, YKasblBaloLLMe HanpshkeHne.

19.8.14 ABapuiHble 3fIeKTpUYeCcKne yCTaHOBKM.

19.8.14.1 Ha kaxgom [oke [omkeH ObiTb YCTAHOBIEH aBapUMHbLIA  UCTOYHMK
3MEKTPUYECKON 3Heprnn, obecneuymBaloWnin nNUTaHne Bcex Tpebyembix noTpebutenen B
TeYyeHue He meHee 3 4.

19.8.14.2 ABapuiHbIN  UCTOYHUK SNEKTPUYECKON 3JHeprum [orkeH obecnevmBaTtb
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 aBToMaTUY4eCKUM MYCKOM JOIMKEH 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 aBapunHble NoTpeduTenn OOSMKHbI Monyvatb NUTaHWE OT aBapUHOIO
pacnpeaenuTensbHoro wmra.

B o00oOCHOBaHHBLIX Cryvyasix aBapuiHbLIM  OU3efNb-TeHepaTop W aBapUMHBIN
pacnpegenutenbHbii WnT (APLL) gonyckaeTca ycTaHaBnvMBaTb B pasHbIX MOMELLEHUSX, a
Takke B kadectBe APLL ncnonb3oBaTb OOHY CEKLUUIO MMABHOMO pacnpeaenuTesibHoro wmrta
npwn yCnoBun, YTO NOCNESHUIN PAcronoXeH Bbille NpeaeribHON NIMHUK NOTrPYXEeHUsT A0oKa.

19.8.15 OnekTponpuBoAbl CUCTEMbI NOrPYKEHMA U BCMNNbITUA AOKa.

19.8.15.1 OnekTponpuBog KIMMHKETOB (3a4BUXKEK) CUCTEMbI MOTPYXEHNA U BCANbITUS HE
OOIDKEH NPenaTCTBOBaTh 3aKPbIBAHWIO U OTKPbIBAHUIO MX BPY4YHYHO. [1py 3TOM AOMKHO ObIThb
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 NONIOXEHUA KnuHkeTa. lNMpu aTOM ANnd NpuBOAOB KIUMHKETOB,
pacnpegensalownx Bogy MO OTCekaM MNOHTOHOB, peKoMeHayeTca npefycmaTpusaTth
YCTPOMNCTBA, NoKa3blBaloLMe CTENEHb OTKPbIBAHUS KITMHKETA.

19.8.15.3 YnpaBneHue npuBOog4amMu KIMHKETOB, pacnpegendiowmx Bogy No oTcekam
NOHTOHOB, PeKOMeHayeTCAa npefycMaTpuBaTh pasfernbHoe ynpaBneHne KaXKabiM KIUHKETOM
1 rpynnoBoOe — KIIMHKeTamMu NpaBoro 1 nesoro 6opra.

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 afEeKTPUYECKYH) SHEPTrOCUCTEMY.

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[40B 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 Ansg obecrneyeHus 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, npy paboTe OCHOBHOMO WUCTOYHWMKA 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 dooHapu 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 cootBetcTBMM ¢ 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 OOIMKHBI ObITb BbINONHEHLI TpeboBaHusa 19.1.2.4 — 19.1.2.7.




Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)

244
19.10 PbiBOJIOBHbIE CYOA

19.10.1 OcBuaeTenbLCTBOBaHME INEKTPUYECKOro o6opyaoBaHuUs cyaHa.

19.10.1.1 OcBuaeTenbCTBOBAHUIO Ha cyaHe B AOMOMHEHWe K nepeyncrneHHbim 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 fioBa OOIMKHO OblTb YCTONMYMBBIM K BO3AENCTBUIO HA HEro 3abopTHOM BOAbI 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
NMOMeLLEHMAX OTAEeNbHbIX OT MOMELLEeHUN, npefHasHa4vyeHHbIX Ana obpaboTkn NpoayKToB
npombIcna u noea.

19.10.3.3 Kabenn B mecTax, NOABEPXEHHbIX ASIMTENbHOMY BO3L4EWCTBUIO COMU WK
OPYrMx NpoaykToB pbiboo6paboTku, OOMKHbI MMETb OOOMOYKM, CTOMKME K BO3AEWCTBUIO
AaHHOW cpefbl NN COOTBETCTBYHOLLMM 06pa3oM 3allULLEHHbIE.

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  YCTaAHOBKU»  paccMaTpuBalOTCA KakK  B3pbIBOONACHblE  MOMELLEHUS.
OnekTpudeckoe o6opyooBaHME B OTAENbHbIX MOMELLUEHUSX XONOAWSbHbBIX YCTaHOBOK,
ocTaroLleeca B paboTe nocne aBapunNHOro OTKNKYEHNS, NpeaycMoTpeHHoro 20.2.4, a Takke
anekTpuyeckoe o6OpygoBaHWE B MNOMELLEHMAX XpaHeHuss ©annoHOB [OOIMKHO 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 SMNEKTPUYECKON
3HEeprum JOMKHO NPOM3BOANTLCS C Y4ETOM CreayoLWwmx pexxmMmoB paboTbl cyaHa:

A X040BOrO;

2 MaHeBpOB;

.3 BO Bpems noxapa, npobounHbl Kopnyca nunu gpyrmx BrvsowWmMx Ha 6e3onacHOCTb
nfaBaHWA CcyaHa ycrnoBui npu paboTte OCHOBHOrO MCTOYHMKA SNEKTPUYECKON SHEPTUN;

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 obecneunBan BO3MOXHOCTb MUTAHUS SNEKTPUYECKOro 0bopyaoBaHuS,
Heobxoaumoro ans obecneveHns ABMKEHNS, ynpasneHmsa n 6e3onacHOCTM CyaHa B pexumax,
yka3aHHbix B 19.10.4.1, npu OQHOBPEMEHHOM oObecneyeHun HopMasbHbIX YCNOBUM
obMTaemMocTn Ha cydHe, 3a WCKIHYEHWEM MOLLHOCTU, HeobxoaMmon AONs NPOMbICIIOBbIX
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 Mpn Hanuuum B cOCTaBe OCHOBHOIO WCTOYHUKA SMNEKTPUYECKOW SHepruu
BarioreHepaTopoB, He MNpeAHas3HadeHHbIX AN napannenbHon paboTbl C reHepaTtopamu C
He3aBUCMMbIM NPUBOAOM, MeEXaHW3Mbl W CUCTEMbl, oObecnedvBalolWne ABWKEHUE,
yrnpaBnsemMocTb 1 6€30MacHOCTb NiaBaHWs, AOMKHbI MONyYaTb NMUTaHWE OT LWMH reHepaTopoB
C He3aBMCMMbIM NPUBOLOM, a ANeKkTpuyeckoe obopyaoBaHMe NPOMbICIOBbIX MEXAHU3MOB U
TexHororm4eckoro obopygoBaHmsa — OT LUKH BarioreHe- paTopos.

19.10.5.2 OnekTpuyeckne NpuMBOAbI KOMMPECCOPOB XONOAUITbHOM YCTAaHOBKU OOSDKHbI
nonyyaTb NUTaHMe NO OTAENbHbIM oMaepam OT LUUH FMaBHOrO pacnpeaenuTeribHOro LWuTa.
[onyckaeTcsa nuTaHue anekTpu4ecKnx NpuBoLoB KOMNPECCOPOB XONOAUINBHON YCTaHOBKN OT
OTAENbHOro pacnpefenurernbHOro LWuTa, nornydyatowero nurtaHve no AsymMm duaepam,
NOOKIMHOYEHHBIM K pa3HbIM CEKLUAM rMaBHOro pacnpeaenuTenbHoro Wwmra.

19.10.5.3 MNpw nutaHmm ot ceTn ¢ HanpshxeHmem 6onee 50 B nepeHOCHbIX NHCTPYMEHTOB,
a TaKkke nepeaBWKHbIX CPedCTB MexaHu3auuu, He YCTaHOBIIEHHbIX CTauuoHapHO, AN
Kaxxgoro notpebutens criegyeTt NPMMEHATb YCTPONCTBO 3aLLMTHOMO OTKITHOYEHNSI B COMETaHNN
C pasgenuTenbHbIM TpaHCHOopPMaTopPOM.

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 060pyAOBaHbl CTALUUMOHAPHBLIMU CBETUITbHUKaMU, PacrofioXeHne u
nUTaHne KOTOPbIX JOMKHO BbITb BbINOSIHEHO B COOTBETCTBUM C 6.2.3.

19.10.6.2 Tptombl ONs  XpaHeHust pbliboNpoayKuMM  AOMKHbl  ObiTb  060pyAOBaHbI
CTauMOHapPHLIMU CBETUITbHUKAMK, KOTOPbIE AOMKHLI NonyyaTb NMTaHue cornacHo 6.2.7.

19.10.7 CwurHanusauus.

BHyTpn oxnaxxgaembix TPIOMOB Y KaX4oro Bbixoda [OIMKHA ObiTb YCTaHOBMEHA KHOMKa
curHanu3auum «4YenoBek B TpOMeE» OIS 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 MecCTax crnycka cnacaTeribHbIX CPeACTB;

.1.2 BCex npoxonoB, CXOAHbIX TParnoB U BbIXOLOB;

.1.3 nocTtoB ynpaBneHus;

1.4 MaWuHHBIX NOMELLEHWI, NOMELLEHUN reHepaTopHbIX arperaToB, MNOMELLEHUS
pyneBoro npueoaa, noMeLleHUss aBapuMHOro UCTOYHWKA SMNEKTPUYECKOM SHEpruu, a Takke
NOMELLEHWIA TMaBHOIO U aBapUMHOro pacnpenenuTenbHbIX LWUTOB;

.1.5 nomewweHnn no obpaboTke NPOAYKTOB NPOMbICA U SIOBa U BbIXOAOB U3 HUX, a
Takke Ha nanybe B paioHe NPOMbICNIOBbIX MEXaHWU3MOB;

.2 CUrHanbHO-OTNNYUTENbHLIX POHapen, oHapen curHana «He mory ynpasngaTbCca»
n pgpyrmx 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
vyactn IV «PagnoobopynoBaHue» n yactn V «HasurauymoHHoe obopyaoBaHue» [Npasun 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 pacnpegenuTenbHoOro Wuta W pacrnpefenuTeribHOro  Wuta aBapUMHOro
OCBeLLleHMs Ha cyaax, Ha KoTopble He pacnpocTpaHaTes TpeboBaHusa 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 ABapuiiHble WUCTOYHUKN 3MEKTPMYECKOW SHeprum OOMKHbl obecnednBaTtb
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, NEPEBOS3ALUME OMNACHbBIE I'PY3bl

19.11.1 O6wme TpeboBaHUS.

19.11.1.1 TpeboBaHUsA HACTOSILLIEN MaBbl, B 4OMNOMHEHME K TpeboBaHusaMm 7.2 yactu VI
«lMpoTnBoOnNOXapHasi 3almTa», pacnpoCTPaHATCS Ha ArekTpuyeckoe obopynoBaHue CyaoB
N rpy30BbIX NOMELLEHNN N9 NepeBO3KN ONaCHbLIX rPy30B B COOTBETCTBME CO CTaHOAPTOM

M3K 60092-506.

19.11.2 B3pbiBOONacHbIe 30HbI, TOMeLWeHNs U NPOCTPaHCTBa.
19.11.2.1 B3pbiBOONACHbIE 30HbI NOAPA34ENATCS:
30Ha 1 — 30Ha, B KOTOPOM NPU HOPMaribHbIX YCNOBUAX paboTbl BO3MOXHO NPUCYTCTBUE

B3prBOOI'IaCHOl7I CMeCcn.

30Ha 2 — 30Ha, B KOTOPOW MarioBEPOSTHO NOSIBIEHME B3PbIBOONACHOW CMeCH, a B Criyyae
NnosBMNeHNd aTa CMeCb NPUCYTCTBYET B TeYEHUE HENPOJOITKUTENBHOIO Nepuoaa BpeEMEHM.
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 Mpnmeyvanns
19.11.2.2
A28 [ —|
19.11.2.4.1.1
19.11.25.1.1
19.11.2.3.2
19.11.2.4.1.2 E—H
19.11.2.5.1.2
19.11.2.4.1.4 T
19.11.2.5.1.4 _
1
19.11.2.4.2.1 I/I\L ecTecTBeHHas BEHTUNALMA
19.11.2.5.2.1 . 7~<_
\7n
& nometleHve
- 7@ + ﬁq nofA N3BbITOYHbIM JaBNeHnemM
CBETOBas M 3ByKOBasi CUrHanusauus B
rnocTax yrnpasreHust Npy nageHnm
[aBneHus
19.11.2.4.2.1 €CTeCTBEHHas BEHTUNALUnA
19.11.25.2.1

— TOJTbKO AnA TaM6ypa

A
m=- g

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 — Tra3oHenpoHunuyaemasa camMo3akpbiBaloLlaaca ABepb

+ — HeonacHoe nomMetlleHne

- — onacHas 3oHa 1

— onacHasi 30Ha 2
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19.11.2.2 [Insa onacHbIX rpy30B, NepeBo3nMbIX B Tape, knacca 1, kpome nogknacca 1.4S,
K B3pbIBOOMACHLIM 30HAaM OTHOCATCA credylolue noMeLlleHMss U NPOCTPaHCTBa,
Xapaktepusyemble Kak 30Ha 1:

1 3aKpbiTble MPOCTPAHCTBA PYy30BbIX OTCEKOB/TPIOMOB, a TaKKe 3aKpbiTble WK
OTKPbITbIE rPY30BbIE NOMELLEHNS C FOPMU3OHTaNbHbIM CNOCOBOM MOrpPy3Kn 1 BbIFPY3KN;

2 CTaLMOHAPHO YCTaHOBIIEHHbIE KNaJoBble Cy0BbIX 3anacoB B3pbliBYaThLIX BELLECTB.

19.11.2.3 Ina onacHbIX rpy3oB, NepeBo3uMMbIX HaBanom, knacca 4.1, 4.2, 9 n BOH
(BewecTBa onacHble HaBanom), KOTopblie MOryT 06pa3oBbiBaTb B3PLIBOOMNACHLIE CMECHU MbINN
C BO3[yXOM, K B3pbIBOONACHbLIM 30HaM OTHOCSATCSA CriefyloLmne NoMeLLeHNs U NPOCTPaHCTBa,
Xapaktepusyemble Kak 3oHa 1:

1 3aKpbITble MPOCTPAHCTBA FPY30BbIX OTCEKOB/TPHOMOB;

.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:

| 3aKpbITble MPOCTPAHCTBA FPY30BbIX OTCEKOB/TPOMOB;

.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 BbIFOPOXXEHHbIE UMM 4YACTUYHO  BbIFOPOXEHHbIE  MOMELUEHUs, UMeloLme
HenocpeaCTBEHHbIN BbIXO UK ApYyrne OTBEPCTUS B MOMELLEHNS U MPOCTPaHCTBA, YKa3aHHbIe
B 19.11.2411 wn 19.11.24.1.2, ecnu He TnNPUHATBI COOTBETCTBYKLUNE  Mepbl,
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:

Nl 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 CaMO3aKpbIBalOLMXCA ABEPEN, a Takke HEMOCPEACTBEHHO
B npeferniax BO3AYLIHOrO LWM03a, eCriv TakoBOW NpeyCMOTPEH;

2 npocTpaHcTBa B npeaenax 1,5 M oT NpOCTPaHCTB UMM NOMELLEHUIA HA OTKPLITOM
nanybe, ykasaHHbIx B 19.11.2.4.1.3;

.3 3aMKHyTble MpoCTpaHCTBa (Hanpumep: TyHHenu TpybonpoBOAOB, fbSAMbHbIE
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 WCKMNOYEHUEM CriyvyaeB
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.

19.11.2.5.1 3oHa 1:

A 3aKpbITble MPOCTPAHCTBA FPY30BbIX OTCEKOB/TPOMOB;

.2 BEHTUNSAUWOHHbIE  KaHamnbl CUCTEM  BEHTUNAUMM  MOMELLEHUA  TPY30BbIX
OTCEKOB/TPIOMOB, yka3aHHble B 19.11.2.5.1.1;

3 NPOCTPaHCTBa Ha OTKPLITOM Nanyde nnm 4acTUYHO BbIFOPOXKEHHbIE MOMELLEHUS 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 UMW  YAaCTUYHO  BLIFOPOXEHHbIE  MNOMELLEHUs, Umelome
HenocpeACTBEHHbIA BbIXO4 WM Apyrue OTBepCTUs B OAHO W3 MPOCTPAHCTB, YKa3aHHbIX
B19.11.25.1.1 w 19.11.25.1.2, ecnu He TnNpPUHATBI COOTBETCTBYIOLIME  Mephl,
nNpenaTCTBYIOLWNE NPOHNKHOBEHUIO B3PLIBOOMACHOW CMECU B 3TU NOMELLEHWS;

.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 UMW YaCTUYHO BbIFOPOXKEHHbIE MOMELLEHNA C eCTeCTBEHHOW
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 uUX pnaHuamu, KnanaHamuy, Hacocamu U T.Mn., 3a UCKMYEHMEM cry4vaeB, Koraa 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 obopygoBaHuMe, YCTaHaBnMMBaemMoe B MNOMELLEHMAX W
NpOCTpaHCTBax, rae MoXxeT 06pa3oBbIBaTbCA TOMBbKO 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 MoXeT obpa3oBbiBaTbCA TOMbKO B3pbiBOONAcHasa rasoBas cpeaa,
OOIMKHO ObiTb  B3PbIBO3ALUULLEHHOTO  WCMOMHEHMS W COOTBETCTBOBAaTb Criedylowmm
MUHMMasbHbIM TpeboBaHNAM, ecrnn He NPeayCMOTPEHO UHoe (cM. Tabn. 19.11.3.2):

.1 TemnepaTtypHbIn knacc T3;

.2 noarpynna obopygosaHus IIB.

AnekTpuyeckoe obopyaoBaHMe B3PbIBO3ALLMLLEHHOIO BUAA AOMKHO ObiTb, MO KpanHemn
Mepe, C yPOBHEM B3pPbIBO3aLLMTbl COOTBETCTBYHOLLMM A115 paboThl B 30He 1.

Tabnwuuya 19.11.3.2
TpeboBaHMA K INEKTPUYECKOMY 000pyAOBaHMIO B 3aBUCMMOCTM OT KOHKPETHbIX HaBaJlOYHbIX

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 — — —
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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 YyAOBNeTBOpsATb 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 B3pbiBOOMAcHas rasoBasd cpega W Mbiflb,
OOJIMKHO yaoBNeTBopATb TpeboBaHmnsam 19.11.3.1 1 19.11.3.2.

19.11.3.5 OnekTpnyeckoe obopygoBaHuWe, YCTaHaBnMMBaemMoe B MNOMELLEHMAX W
NpPOCTpaHCTBax, rae MoryT nepeBO3nTbCS onacHble rpy3bl knacca 1, kpome 1.4S, OOMmKHO
COOTBETCTBOBATb CeayloLWnM TpeboBaHUSAM:

A CcTeneHb 3awmnTbl — IP65;

.2 MakcumanbHasi TeMmnepartypa nosepxHoctu — 100 °C.

19.11.3.6 GnekTpuyeckoe obopygoBaHvWe, YyCTaHaBnuBaemoe B
KaTeropum 2, AOMKHO ObITb:

.1 Tuna, COOTBETCTBYWOLLEro ANd MWCMNONb30BaHMS B CMEXHbIX MOMELLEHMAX 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 HanMuMm B NOMELLUEHUSIX, OTHOCALIMXCSA K OMNacHOM 30He KaTeropum 2,
pe3epBnpyemMor CUCTEMbI MPUHYAUTESNTbHON BEHTUNALMM C €€ aBTOMATUYECKNM BKITHOYEHUEM,
AOMyCKaeTCsl yCTaHOBKa 3NeKTpuyeckoro obopyaoBaHWs He cepTUmuMpoBaHHOrO Ans
OaHHOW KaTeropuyn, MpuM YCMOBMM €ro aBTOMATUYECKOrOo OTKMOYEHUss U BnoKMPOBKU
BKIMIOYEHMST MPU HEUCNPABHOCTU BeHTUNAUMK. [pyn 3TOM Ha NOCTYy C MOCTOSHHOW BaxToW
AOMKHa ObITb NpegycMoTpeHa 3ByKOBasi M CBETOBasl CUrHanusaums, cpabaTbiBatowasa npu
HEeNUCNPaBHOCTN B CUCTEME BEHTUMNSALNN.

[lns OTBETCTBEHHLIX CUCTEM TaKMX Kak ocylumTenbHas n 6annactHasi, anekTpuyeckoe
obopygoBaHne [OMKHO ObiTb C COOTBETCTBYHOLIMM YPOBHEM B3pbIBO3aLMTbl  AMs
NCMonb30BaHUA B OrMacHOW 30He KaTeropum 2.

19.11.3.7 MNepeHocHOe anekTpudeckoe obopyaoBaHME AOSMPKHO, Kak MpaBuio, UMETb
COBCTBEHHbIN aBTOHOMHbIA OMEKTPUYECKUI UCTOYHUK 3HEPrnn (KpoMe McKpobesonacHbIX

OMacHoM 30He
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anekTpudecknx uenen) uM 6biTb cepTUdUUMpOBAHHOIO 6Ge3onacHoro 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 TpeboBaHusi HacTosALWEro pasgena pacrnpoCTPaHSATCA Ha 3neKkTpuyeckoe
obopynoBaHue knaccuuumpyemMbiX XONOANUMNbHbIX 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 ABUratenen  XoNOoAWUSTbHbIX  KOMMPEeCccopoB
HEenocpeaCTBEHHO OT [MaBHOrO pacnpefennTernibHoro wuta. XonogusbHble BEHTUNATOPLI
MOryT NUTaTbCA OT pacnpefenuTenbHOro LWMTa XONoAUNbHOM YCTaHOBKU UMM OT ApYroro
pacnpenenuTensHoro wmTa, nuTaemMmoro HenocpencTBEHHO oT rmaBHOro
pacnpenenuTensHoro wura.

Mpu kaxgom cnocobe nuTaHMs HeobXoOuMMO COXpaHsTb YcnoBue, 4ToObl NpMBOAbI
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 HenocpeaCTBEHHO 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 CrieayioLmnx MecT:

| C MOCTOSIHHOrO MecTa YNpaBfieHUs XONOAWUSTbHOW YCTAHOBKOW B MOMELLEHUN
XONoAUIbHbIX MaLUVH;

.2 C MecCTa, pacnosioXXeHHOro BHE MPOCTPaHCTBA, KOTOPOE MOXEeT MoABEeprHyTbCH
3arpsA3HEHN0 XONOAWUNbHBIM areHToM rpynnel || npy aBapynHOM crnyyae B MOMELLEHUMU
XONoAUIbHbIX MaLLUWH;

3 CHapyxu BO6IM3KN OT KaXK4oro BbIXOA4a M3 NMOMELLEHNI XONOAUITbHbBIX MaLLUWH.

YCTponcTBO AN aBapUMHOrO OUCTaHUMOHHOIO OTKMYEHUS OOS/MKHO yCTaHaBMBaTbCA
TakuMm 00pa3om, 4TOObl MCKN4Yanacb BO3MOXHOCTb CIy4alHOro npuBEAEHUs €ro B
JencTeume.

20.2.4  YcTponcTtso ans aBapuUMNHOro OUCTaHLMOHHOIO OTKIMOYEHUS
pacnpeaenuTenbHOro WnTa XonoaunibHOM YCTaHOBKM, paboTaloLLen Ha XONOANbHOM areHTe
rpynnbl 1l, OO/MKHO OAHOBPEMEHHO OTKMOYaTb 3NEKTPUYECKne npuBoabl XONOAUSbHbIX
KOMMNPEeCcCcopoB, €CNN OHW NOMy4atoT NUTaHMe OT FMaBHOro pacnpenennuTensHoro wuta (CMm.
20.2.1), OCHOBHOE OCBeLLEHMNE NOMELLEHNS XONOAMNITbHBIX MALUMH 1 OOHOBPEMEHHO BKITOYaTb
aBapUNHYO0 BEHTUNALMIO, BOASHbIE 3aBECHI U 3arnacHOe OCBELLEHME.

[ononHuTtensHo BOGNN3N OT YCTPONCTBA AN1S aBapUAHOrO AUCTAHLUUOHHOMO OTKMHOYEHMWS
pacnpeaenuTenbHOro WMTa Takon XONo4MUNbHOM YCTAaHOBKN B MeCTax, yka3aHHbIx B 20.2.3.1
n 20.2.3.2, OOMKHbl OblTb YCTaHOBMEHbI YCTPOWCTBA AN AUCTAHUMOHHOIO BKIOYEHUS B
nodon ouepeaHOCTN aBapMNHON BEHTUNSALUMN, BOASAHbBIX 3aBEC W 3anacHOro oceelleHns 6es
OTKITIOMEHUA pacnpenenmTenbHOro WwuTta XonoauibHON yCTaHOBKM.

20.2.5  [Ong nuTaHna anekTpu4eckux yCTPOUCTB, NOAOrpeBaloLunX FOKM U BbIXOOHbIE
OBEpU 13 oxraxagaemblX MOMELLEHNA N MOPO3UITbHBLIX KaMep, peKoMeHayeTca NpUMeHeHne
©e30nacHOro HanpsKeHus!.
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20.3 BEHTUNALUA

20.3.1 B cnyyae npuvmeHeHus xonoaunbHOro areHTa rpynnsl |l anekTpuyeckue
ABUraTenu BbITSHKHbIX BEHTUNATOPOB aBapuMHOW BEHTUNALUW MOMELLEHUN XONOOUITbHbIX
MalLUWH, YCTaHOBMEHHbIE B BbITSAXKHbLIX KaHanax, AOMMKHbl 6blTb B3PbIBO3aALLULLEHHOMO
NCMOSNHEHMS.

20.3.2  JOnekTpuyeckue OBuUratenu BEHTUNSTOPOB, HaXOASLMXCA B CTpye BO3AyXa,

NOCTYNAaILLErO N3 OXNaX4aeMblX rpy30BbIX NOMELLEHUI, AOSMKHbI UMETb CTENEHb 3alWUThbl He
HWXxe, 4yem IP55.
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20.4 OCBELWEHUE

20.4.1 Ecnu B KayectBe XONOAUNBbHOrO areHTa NPUMEHSAETCS XONOoAMWMbHbLIA areHT
rpynnbl Il, TO KpOMe CBETUMNBLHUKOB OCHOBHOIO OCBELLEHUS B MOMELLEHNAX XOIOoAUrbHbIX
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 MpefyCMOTPEHbl 3anacHble 4YacTu B
Konunyectse, AOCTAaTOMHOM [ANA NpOBEAEHWs PeMOHTa B CryYyae BbIxOoga M3 CTpos
OTBETCTBEHHbIX YCTPOMCTB Mpu nobon cuTyauuu, BKIKOYas aBapuio B Mope, C Lerbto
obecnevyeHns OBWXKEHWs, ynpaBneHusi, 6e30nacHOCTU CydHa W HaxXOOALWMXCA Ha cygHe
nogen.

21.2 lNpn onpegeneHMn HOPM 3anacHbIX YacTen cregyeT pPyKOBOACTBOBATbLCS
peKoMeHAauMaMm N3roToBUTENEN KOHKPETHbIX BMAOB 060pyaoBaHus.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)
257

22 CNEUWAIBbHBIE TPEBOBAHUA K SNEKTPUYECKOMY OBOPY[JOBAHUIO
CYAOBOW INEKTPO3HEPIETUHMECKON CUCTEMbI (C33C)
C PACMNPEAENEHUEM 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 BbIBOLAMW.

22.1.2 [Ons C33C c pacnpeneneHnem anekTpuy4eckon SHEPrmm Ha NOCTOSIHHOM TOKe
JonyckaeTcda NpuMeHeHne OONONHUTENBbHbLIX UCTOYHUKOB U pacnpenenuTenbHbIX YCTPONCTB
nepemMeHHoro TpexdasHoro Toka, YOOBMETBOPSAKOLWMX COOTBETCTBYIOLWMM pasgenam
HacTosLwen Yyactn Npasun.

22.1.3  WCTOYHMKOM 3nEeKTPUYECKOW IHEPrMM MOCTOAHHOIO TOKA MOXET ObiTb, Kak
reHepaTop NOCTOSIHHOIO TOKa, TaK U BbINPAMUTESb, MNOMyYatoLLniA ANEKTPUYECKYIO SHEPTUO OT
reHepaTopa nepemMeHHoro Toka.

22.1.4 B ponomnHeHWe K cucTteMe KOHTPOMS COMNPOTMBIIEHUS U30MSUMN, YKa3aHHOM
B2.11, OOMKHbI NPUMEHATLCA MEPEHOCHbIE YCTPOMCTBaA MomMcka MecTa MNoBpexaeHus
N3onaumm.
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22.2 CACTEMbl COEQUHEHWW ATPEFATOB UCTOYHMKA 3NEKTPUYECKON
SHEPIn

22.2.1 B nononHeHune k TpeboBaHunto 0 pasgeneHun WnH PLL nocTositHHOro Toka Ha
OBe 4acTtu, ykasaHHomy B 3.5.6, fgonyckaetca Hanuuue pfByx HesaBucumbix [PLL,
coeduHsieMblX Mexagy cobon  KabenbHbiMM  NepemMbldkaMn UM LUMHOMNPOBO4AMM.
ABTOMaTU4eCKME BbIKNOYATENM [OOSMKHbI OblTb MpegycMoTpeHbl Ha 00eux CTopoHax
nepemMbidkM WM WnHonpoeoga. B aTom cnyvyae nNoOAKMNvYeHMe reHepaTtopoB U
ayonupoBaHHbIX noTpebutenen OOMKHO OblTb, MO BO3MOXHOCTWU, 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 pacnpegeneHmeM Ha MNOCTOAHHOM TOKe [OOnyckaeTcd
NPUMEHEHWe TONbKO  ABYXNPOBOOHOM  W30SIMPOBAHHOW  CUCTEMbl  pacnpenerieHus
ANEKTPUYECKON IHEPTUN.

22.3.1.2 [Jonyctnmoe HanpsbkeHue MOCTOSHHOrO TOKa CUNOBbLIX CUCTEM Ha 3aXumax
NCTOYHUKOB 3MIEKTPUYECKOM SHEPIUN He JOMKHO npeBbiwaTth 1500 B.

22.3.1.3 [Onsa NP noctosHHOro ToKa 4OMKHO ObITh MPEeayCMOTPEHO, KaK MUHUMYM, ABa
BonbTMmeTpa. Mpu pasgeneHnn wnH PLL NOCTOSAHHOMO TOKa Ha 4YacTW, B KaXKAOW 4acTu
AOIKeH ObITb NpegyCMOTPEH BONbTMETP.

22.3.1.4 [nga kaxnoro BbINPSMUTENS, NMUTAOWEro WWHbl NOCTOAHHOIO ToKa, LOSMKHbI
ObITb NPEAYCMOTPEHbI aMNeEPMETP U BONbTMETP.

22.3.2  ntaHue OTBETCTBEHHbLIX YCTPOMUCTB.

22.3.2.1 TlnTaHne OTBETCTBEHHbLIX YCTPOMCTB BO3MOXHO OT LMTa pacnpeaeneHust Ha
NMOCTOSIHHOM TOKe 4epe3 npeobpasoarterb, NMM60 OT OTAENbHOMO WMTa NEPEMEHHOrO TOKa,
nUTaeMoro oT reHepaToOpOB NEPEMEHHOIO TOKa, yAoBneTBopsiowmx TpedosaHmam 3.1 n 3.2.

22.3.3 Pa3mewieHune pacnpenenutesnbHbIX WATOB.

22.3.1.1 TPL noctosiHHOro TOKa, reHepaTopHble arperaTtbl U BbINPAMUTESNN 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 UHble
ycTponctea (cneuuvarnbHble 3MeKTpOMEXaHUYecKne u 3nekTpudeckne KoHAEHCaTOpPHble
HaKONUTENWN 3HepPrnn, Hanpumep, aNeKTPo-MallnHHbIE Npeobpa3oBaTeny NepemMeHHoro Toka
B MOCTOSIHHbIA TOK 1 06paTHO, UNbTPbI C KOHAEHcaTopaMy 60NbLLOK CyMMapHON EMKOCTH),
paboTatoLme oqHOBPEMEHHO M CNOCOOHLIE AaTb TOK NOANUTKM B TOYKY KOPOTKOIO 3aMblKaHMSI.
PacueT pana pacnpegenutenbHbiX YCTPOUCTB MOCTOAHHOrO ToKa MpPOM3BOAMTCS Npu
«MeTannuyeckomM» 3amMblKaHUN Mexdy NPOBOAHUKAMU NPOTUBOMONOXHOW NOSIAPHOCTMU.

PacyeT TOKOB KOPOTKOrO 3aMblKaHWSA crieayeT BbINOMHATE ANA BCEX 3NEeKTPUYECKUX
uenen, cornacHo 4.6.3.2, BKN4Yasa npefoxpaHuTenu, aBToMaTU4ecKMe 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 CONpOBOXAATbCA
PE30HaHCHbIMM TOKamu, BO3HMKaWOWMMW B pe3ynbTate oOMeHa aHeprven mexay
€MKOCTHbIMWU 1 UHOYKTUBHbIMUW 3fIEMEHTaMM B YNOMSIHYTbIX KOHTYpax. B cBA3u ¢ aTnm, pacdet
TOKa KOPOTKOrO 3aMblKaHUSA PEeKOMEHOYETCA BbIMOMHATL C UCMOMb30BAHNEM MPOrPaMMHOIO
obecnevyeHnss ” KOMMbIOTEPHOrO MOLENMPOBAHMSA COOTBETCTBYIOLUMX CUCTEM WU KX
3KBMBANEHTHbIX (bparMeHTOoB.

PacueT TOKOB KOPOTKOIO 3aMblKaHUSA JOMKEH BbINOMTHATLCS B LENU OT BbIXOOHbIX KIEMM
BbINPAMUTENS [0 LWWH rnaBHoro pacnpegenutensHoro wwuta (MPL), 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  BblIOpaHHbIX  KOMMYTAUMOHHbIX  3MIEKTPUYECKMX  annapartos,
npegoxpaHutenem M ux nacrnopTHble (HOMWHanNbHbIE) napameTpbl, B TOM 4ucne, AOns
CENEKTUBHbLIX BbIKIKOYaTENEN, 4ONYCTUMbIE 3HAYEHUS NoKasaTenen TepMUYECKON CTOMKOCTH
I%t.

Ona noatBepXOeHWs BO3MOXHOCTU peanu3aumn  3alimMTHON YHKUMM BblIGpaHHbIM
obopynoBaHueM B nepeyvHe AOMKHbI ObITb NPUBEAEHbI pacyeTHbIE 3HAYEHNST MaKCUMarbHbIX
N MUHMMaIbHbIX TOKOB KOPOTKOrO 3aMblKaHUs, a Takke pacyeTHble 3HauYeHUs rnokasaTenen
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1%t NO MEeCTy YCTaHOBKM annapartoB 3alluThl, 3@ COOTBETCTBYIOLLEE BPEMS, PaBHOE YCTaBKe
Ha cpabaTtbiBaHue.

OueHka kayecTBa 3alUMLEHHOCTM 06opyooBaHMA OT TOKOB KOPOTKOrO 3aMblKaHWUS
annapatamu 3alWmTbl OOMKHa OCYLWECTBAATLCA CpaBHEHMEM MacnopTHOro 3HaYeHus
rnokasaTtensl TePMUYECKON CTOMKOCTU BblKnioyaTens I%t ¢ COOTBETCTBYIOLUM pPacyeTHbIM
3Ha4YeHneM nokasartens TepMUYECcKon CTOMKOCTU NPU NPOTEKAHUKN TOKa KOPOTKOro 3aMblkaHUSA
3a BpeMms, paBHOe yCTaBke Ha cpabaTbiBaHWe BbIKMoYaTens.

22.3.4.4 [1nga pacyeTa TOKOB KOPOTKOrO 3aMblKaHWNA B Cy40OBbIX 3NIEKTPO3IHEPreTUYECKMX
cucTemMax ¢ NOSTHbIM UMW YaCcTUYHBLIM pacnpegeneHnemM ANeKTPOIHePrMM Ha NOCTOSIHHOM TOKe
pekomeHayeTcs MpUMeHeHWe MEeTOAMKMW, MPUBEOEHHOW B MPUMoOXeHUn 1 K HacTodAwwemy
pasgeny.
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22.4 3ALIUTHBIE YCTPOUCTBA

22.4.1 3aMbiKaHMe Ha CTOPOHe reHepaTopa NOCTOAHHOro 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 KOHAEHCATOpPHbIE
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 MOCTOSIHHOIO 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 Anogamu. NMpu OTCYTCTBUN Takom BO3MOXHOCTH,
NnogkroyeHne K pacnpegenuTtensHOMY YCTPOWCTBY [OOMMKHO  OCYLLEeCTBNATbCA 4epes
3N1eMEeHTbI 3aLNTbl C NOBbILEHHbIM BbICTPOAENCTBUEM.
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22.5 ANEKTPUYECKUE MALUNHbDI

2251 [eHepaTopbl NOCTOAHHOMO TOKA W  3rnekTpogsurateny HOMMHANbLHOW
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 KOTOPOW AOSMKHbI ObiTb MpeayCMOTPEeHbl YCTAaHOBOYHbIE
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 NOTPEBUTENEN 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 NMPEOBPA30OBATENN ANEKTPUYECKOW SHEPIUN

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, 4OMMKHbI ObiTh
CrnocoBHbl K paBHOMEPHOMY pacnpedeneHuto  Harpysku, BKMOYas KpaTKOBPEMEHHYIO
neperpysky.

22.7.3 TllopoepxaHue HanNpskeHUs Ha BbIXOAe HeynpaBnaemMoro BbINpAMUTENS
MoXeT ObiTb obecnedeHo cucTeMor BO30yXaeHNss reHepaTopa, UCNofb3yeMoro 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 BbIXOAe BbINPAMUTENS, NOAKMIOYEHHOrO K pacnpefenntenbHOMYy 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 CTabunu3auum BbIXOOHOMO 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
areKkTponpueoaa B pexume pekynepawmu.

22.7.7 B BbIXOAHbIX UeNax WMHBEPTOPOB OOSMKHbI YCTaHaBNMBaATbLCS UNbTPbI AN
OrpaHUYEHNA CKOPOCTU WU3MEHEHUA HanpsikeHUs [0 OOMyCTUMOro YPOBHA W 3alluTbl
n3onaumm Ha obMOoTKax aNeKTPUYEeCcKon MalumHbl, NMB0 TpaHcopmMaTopa, NOAKMHYEHHOIO 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 yrpaBneHus — He MeHee 2 LWT.;

.2 NONynpoBOLHUKOBbLIN NpeobpasoBaTenb — BbINPAMUTEND (MOXET BCTpanBaTbCA B
Kopnyc reHepaTopa, a npu NpUMeHeHU reHepaTopa NOCTOSHHOrO ToKa — He UCNONb3YyeTCs),
HeynpasnsemMblin NN ynpasnsembli, ANs Kaxagoro reHepaTopa;

3 NPL nocTosiHHOrO TOKa, pasfefieHHbIn Ha [Be 4acTu  MEeXCEKUUOHHbIM
aBTOMaTMYeCKUM BbIKNOYaTenem, Unn pasbeanHuTenem;

4 HakonuTenu, KOMMNEeHCUpYyoLLMe HeA4OCTaTOK UM N3BbITOK SNIEKTPUYECKON IHEPIM;

.5 nonynpoBogHukoBble npeobpasoBatenn — wHBepTOopbl QY aAna nutaHua
CTaToOpHbIX 0OMOTOK rpebHbix anekTpoasuratenen (ML) nepemMeHHbIM TOKOM (Mnn
npeobpasoBaTenn MNOCTOSHHOTO HanpshkeHWa AOns NUTaHUA  SKOPHbIX 0OmoTok MO
NMOCTOSIHHbIM TOKOM) — HE MeHee 2 WT.;

.6 ycTponctBo (610K) ynpaBneHusi UnNmn KOHTPOep CUCTEMbI ANEKTPOABMKEHNS — HE
MeHee 2 WT.;

.7 rpebHon anekTtpuyeckni gsuratens (ML) — oguMH unu Gonee. Onsi rpebGHbIX
3NEKTPMYECKMX YCTaHOBOK C ogHuMM '3[, OomKHO ObiTb NpegyCMOTPEHO OBE CUCTEMBI
CTaTOPHbIX OOMOTOK, MOfy4YalWmnX MUTAHWE — Kakgash OT CBOEro noslynpoBOAHWKOBOIO
WHBEpTOpa, WNN ABe SKOPHbIX OOMOTKM, NOMyvalwMx NUTaHue — Kaxgas OT CBOero
npeobpasoBarterns NOCTOSAHHOIO HanpPsXKeHus.

22.8.2 [Ona T3Y pomkHO npegycMaTpmBaTbCs, Kak MWHUMYM, [Ba MOMHOCTbIO
HEe3aBUCMMbIX OTAENbHO YCTAHOBMEHHbLIX MOMYNPOBOAHUKOBLIX NpeobpasoBaTens 4acTtoThbl
(M,  COOTBETCTBEHHO, [OBa  WHBEpPTOpa,  MNOMy4YaloWMX  OMEeKTPO3IHEprno  oT
pacnpeaennTenbHOro LWnUta NOCTOSSHHOIO ToKa, MnvM ABa npeobpasoBartensi MOCTOSHHOrO
HaNpsPKeHUs), NUTaLWKUX oTAeNbHbIE CUCTEMbI OOMOTOK rpebHoro anekrtpoasuratens (Mnm
OTAerNbHbIX ANeKTpoasuraTenen).

Ecnn npeobpasoBatene nogaet nutaHue Ha M3 NOCTOSAHHOIO UM NEPEMEHHOI0 ToKa ¢
NOCTOSAHHbIM BO30YXAeHneM (B T. Y. OT MOCTOSIHHbIX MarHWMTOB), TO B [NlAaBHOW Lenu
«gBuratens — npeobpasoBaTenb» AOMKHO ObiTb NpeaycMoTpeHo ObICTpoaencTByloLee
YCTPOWCTBO 3alUuTbl, HaNpuMmep, BblKMYaTeNb- pasbeuMHUTENb, KOTOPbIN MO CUrHany
YCTPOMCTBA OWArHOCTMKK, aBTOMAaTUYECKM OOSKEH paspbiBaTb [MaBHY LEMb B criyvyae
HencnpasHOCTN BbiNpaAMUTens, mHeeptopa [MMY wunu KOpOTKOro 3amblkaHWs Ha BXxoae
WMHBEPTOpA, NOSyYaloLLero 3MeKTPOIHEPrM0 OT pacnpeneniTenbHOro WuTa MoCTOSHHOMO
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 CUMOBLIX (OUMABTPOB  HEobXoaAnMOo
paccmaTpuBaTb BO3MOXHOCTb BBEAEHMWS B CXEMbI 4OMOMHUTENBbHbLIX 3fIEMEHTOB, CHXKAOLLINX
TOKWM NOANUTKM OT KOHOEHCATOPOB U MX KonebaTenbHOCTb B PEXMMax KOPOTKUX 3aMblIKaHWU
BHELUHMX Lenen.

LlenoctHoCTb npefoxpaHuTenein B uenax (punbTpoB OMKHA KOHTponuposaTbcd. Npu
neperopanun nboro npegoxpaHuTens JormkeH 6biTb curHan AllC.

22.8.4  3awmuta OT KOPOTKUX 3aMblkaHUA W Meperpyskn OBuratenss MoOXeT
obecneumBaTbCs  MHBEPTOPOM UMW  CUNOBLIM  PErynaTtopoM,  MOAKMOYEHHbIM K
pacnpegenuTtenbHOMY LMTY MOCTOSIHHOrO Toka. [Mpy 3TOM AOMKHbI ObITb NPUHATHI BO
BHMMaHMWE pasnnyuns B KOHCTPYKUUAX FPeOHbIX ANEeKTPUYECKNX MaLLMH (CUHXPOHHAsA MalluHa,
MalnHa C BO30YXAEHWEM OT MOCTOSHHbIX MAarHUTOB, ACUHXPOHHAas MallnHa, BEHTUNbHO-
WHOYKTOPHAs MallMHa UM mMalumHa NOCTOSIHHOrO Toka).
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lPUTTIOXKEHWE 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 YaCTUYHBIM  pacnpedeneHMeM SNEKTPO3HEepPrn Ha
MOCTOSIHHOM Toke. MeToauka npuMMeHMMa Ang  Cy4oB  PasfMYHOIO  HasHayeHust ¢
ABTOHOMHbIMM M eauHbiMu 33C C MCTOYHMKAMM 3NEKTPOSHEPTUN MEPEMEHHOIO TOKa W
NpUeMHUKaMWN SNEKTPOIHEPTNM NEPEMEHHOIO U MOCTOSIHHOMO TOKa.

B meToamke M3NoXeHbl OCHOBHbIE MOJIOXKEHMS pacyeTa YO4aApHOro 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 — akkymynaTtopHasi 6aTapes

AB — aKTUBHbI BbINpAMUTENb

AW — aBTOHOMHbI MHBEPTOP

BI" — BEHTUNbLHLIN reHepaTop

BPK — BvHTO-pyneBas KornoHka

BPLU — BUHT perynupyemMoro wara

BCIT — BEHTUNBHLIN CUHXPOHHBIN FreHepaTop
B®LI — BUHT douKCUpoBaHHOrO Lara

A — reHepaTopHbIN arperat

B — rpeBGHON BUHT

[l — rnaBHbIN OoBMraTens

P — rmaBHbIN pacnpegenuTenbHbIn WuT
'3[ — rpebHon anekTpogBuraTesb

Y — rpebHas anekTpnyeckas ycTtaHoBKa
O — ansenb-reHepartop

EQ3C — eanHas anekTposHepreTMyeckas cmcrema
EJ3Y — eanHas anekTpoaHepretTnyeckas ycTaHoOBKa
KB — koHaoeHcaTopHas 6atapes

K.3. — KOPOTKOE 3aMblkaHue

HB — HeynpaBnsembIn BbINpAMUTENb

MO — npuBogHon asuraTenb

MY — nogpynueaioLlee ycTpoONCTBO

PLL — pacnpegenntenbHbiin WUt

CAPH — cnctema aBToMaTU4ECKOrO perynmpoBaHns HanpshkeHus
CI" — CMHXPOHHBIN reHepaTop

C3[ — cuctema anekTpoaABMKEHNS

C3C - cynoBas anekTpocTaHuus

YB — ynpaBnsieMblil BbINPSAMUTEND

O C — anekTpoaswxyLasa cuna

QY — sHepreTnyeckasn ycTaHOBKa

O3C — anekTpoaHepreTnyeckas cucrema
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1 OBLUME NONOXEHUA

B wmeTogouke npeactaBneH YMNPOLWEHHbIN aHanMTUYECKUA pacyeT yaapHOro Toka
KOPOTKOro 3aMblkaHusi B CyA0BbIX 3NEKTpoaHepreTnydecknx cucremax (33C) ¢ 4aCTUYHbIM nnm
NOSTHbIM pacrnpeaenieHneM 3NIEKTPOSHEPTMM Ha MNOCTOSIHHOM TOKE.

B KayecTBe UCTOYHMKOB 3IEKTPOSHEPIMM NPESYCMOTPEHO UCNONb3oBaHME TpexdasHblX
CUMHXPOHHbIX reHepaTopoB.

CyOoBble MPUEMHUKM 3IEKTPOSHEPIMM MEPEMEHHOIO TOKa MOryT nonyyaTb NuUTaHue
HEenocpeacTBEHHO OT FEHepPaToOpPOB NMEPEMEHHOIO TOKa UM OT pacnpefennTenbHbiX 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 Hanpsmyto oT IMPLL nocTtositHHOro Toka.

Mpn YacTMYHOM pacnpeneneHnn ANeKTPOIHEPTMN Ha NOCTOAHHOM TOKE YacCTb CYAOBbIX
NpueMHUKoB nonyyaeT nutaHue ot [PLL nepemeHHOro Toka, nogknYeHHOMY HanpsiMylo K
reHepaTopam NEPEMEHHOro Toka, Agpyras vyactb — oT PLL nocTossHHOro Toka NoOAaKto4YeHHOMY
kK MPLL nepemMeHHOro Toka NnocpeacTBOM BbINpsiIMUTENEN U TPaHCHOPMaTOpPOB.

Llenb npoBeaeHnss pacyeToB — NpoOBEPKA 3aLLMTHO-KOMMYTaLMOHHOrO 060pya0BaHNS 1
COOPHBIX LLUMH MOCTOAHHOIO TOKA Ha 3NIEKTPOANHAMUNYECKYIO CTOMKOCTb.

B kauectBe pacyeTHOro KOPOTKOrO 3aMblkaHus (K.3.) TMPUHATO [OBYXMOSOCHOE
MeTannmyeckoe K.3. B CETU NOCTOSIHHOTO 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 anektpoasmxeHus (C3).

PacueT TOKOB K.3. crneayeT Npom3BoAnTb Mo Hanbonee TSXKenomy rno ycrnoBmusiM KOPOTKOro
3aMblkaHus pexmmy paboTbl 33C.

[na npoBepkn annapaTtoB 3alUUTbl MCTOMHWKOB W CEKLMOHHbLIX annapaTtoB crnegyet
BblOMpaTb TOYKY K.3., YTOOblI BENMYMHA TOKa K.3., MpOTEKaloLWwero Yepes 3aluTHbIN annapaT
WIM TOKONPOBOA, AOCTUrana MakcMmarnbHO BO3MOXHOIO 3Ha4YEHMs.

OrnekTpogMHaMmnyeckasi CTOMKOCTb annapaToB W TOKOMPOBOAOB oOnpenensiercs
BENNYMHOW A0MYCTUMOrO MakCMMarnbHOro Toka K.3.

Tepmuyeckas CTOMKOCTb ONpeaensieTcs BENMYMHOM TENSOBOro BO3AENCTBUSA TOKa K.3. 3a
Bpemsi cpabaTtbiBaHUSA 3awmThl. B HacTosiwen MeTOAMKE pacyeT BENUYMHBI TEMMOBOro
BO3AENCTBUSA TOKA K.3. HE MPOM3BOANTCS.

Mpn pacyeTe 3NEKTPOAMHAMMYECKOM CTOMKOCTM annapatoB W  TOKONPOBOAOB
HeobXxoOUMO yuMTbIBaTb YAApHbIA TOK paspsiga  KOHOEHCAToOpOB  BbiNpaMUTENEW W
WHBEPTOPOB, YCTAaHOBMNEHHbIX HA CTOPOHE MOCTOSAHHOIO TOKa.

PacueT TOKOB TennoBOro BO3AEWCTBMS TOKa K.3. NMpoum3BoauTcs 6e3 ydyeTa CUCTEM
aBTOMATMYECKOrO PEeryrimpoBaHus Harnps>keHWsi BEHTUIMbHbIX CUHXPOHHbBIX FeHepaTopoB
(BCT).

PacueT TOKOB K.3. NpOoM3BOAUTCA NOCnefoBaTenbHO, MyTEM aHann3a CXeM rnaBHoro Toka,
onpeaeneHnsi UICTOYHMKOB MOAMUTKMA TOYKM K.3., COCTaB/IEHMEM pPacYeTHOM CXeMbl, Bbibopa
pacyeTHbIX TOYeK K.3., obocHOBaHMA M Bblbopa pacyeTHoro pexuma pabotel IBC wn
WMCTOYHMKOB NOAMNUTKM, COCTaBIEHUsI pacyeTHOM CXeMbl 3aMeLLEeHUsl, 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  YaCTUYHBIM  MAWM  MOSHbLIM
pacnpegeneHveM BbipabaTbiBaeMOW 3NEKTPOIHEPTNN HA NOCTOAHHOM TOKE.

Mpn YacTMYHOM pacnpefeneHun 3NeKTPOIHEPrnn Ha NOCTOSTHHOM TOKe YacTb CyOOBbIX
NPUEMHUKOB MOMy4YaeT nMUTaHWe HEMOCPEACTBEHHO OT CUMHXPOHHbIX reHepaTopoB
nepemeHHoro Toka. OcTanbHas 4acTb 4epe3 CeTb MNEepeMeHHOro ToKa MnocpeacTBOM
BbINPAMUTENEN U MHBEPTOPOB.

B 93C c 4YacTu4dHbIM pacnpegenieHneM aNeKTpo3Heprunm Ha NOCTOSSHHOM TOKE UCTOYHUKA
anektpoaHeprumn (FA) paboTaloT C NOCTOSIHHOW 4acTOTOM BpalleHWss U BblipabaTbiBaloT
3MEKTPOSHEPIMUI0 NEePEMEHHOro Toka C HOMWHANbHBLIMU MapamMeTpamMu MO HanNpPsPKEHUO U
yacToTe.

B faHHbIX cMcTeMax MMEKTCA NoKarnbHbIe YH4acTKu C pacnpegeneHnemM anekTpo3Heprum
Ha nocTtosiHHOM Toke. PacnpegenutenbHble wmThl (PLL) nocTosHHOro Toka nony4ator
nUTaHne Yepes BLINPAMUTENM N CUNOBble TpaHcdopMaTopbl. Yauwe scero gns nutaHmna PLL
MOCTOSIHHOIO TOKa MCMOMb3YyT TPEXOOMOTOYHbIE TpaHCOPMATOPbl HaNPsXXeHUst ¢ ABYMS
BbIXOOHbIMW OOMOTKaMu coBUHYTLIM B npocTpaHcTBe Ha 30 an. rpaa. K kaxgon BTOpUYHON
0BMOTKE MOAKITHYEH HeynpaBisieMblii MOCTOBOW MONYNPOBOAHMNKOBLIN 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. MOLLHbIN CYyAOBOM YaCcTOTHO perynupyemsblin anektponpusog — oT PLL nocTosiHHOro
TOKa Yyepes nonynpoBOAHMKOBbIE aBTOHOMHbIE MHBEPTOPbLI (AN).

O3C c yacTM4HbIM pacrnpegeneHnemM 3rEKTPOSHEPTMM Ha MOCTOSIHHOM TOKE HaxoaaT
NpUMEHEHME NpU NCMNONMb30BaHNUN KOMOUHMPOBAHHBIX NPOMYSbCUBHBIX KOMMEKCOB.

B koMOGMHMPOBaHHbIX NPONYNbCUBHLIX KOMMEeKcax Ansa npueoga rpebHoro sBuHTa (I'B)
OOHOBPEMEHHO MCMONb3yeTcsa rMaeHbli  TennoBon gsuratens (FO) wn  rpebHon
anekTpogsuratens (M3[). B kadectBe B MoXeT NpUMeEHATLCA BUHT (PUKCUPOBAHHOIO Mnn
perynupyemoro wara (BOL, BPL). B ka4yectBe A npumensitotTcs ansenb-reHepatops! (4).
B kauyecTtBe npuBOAHOro ABuratens — u3enb Unv razosas TypbuHa.

Ot MPLL, nOCTOAHHOrO TOKa MOryT Nosfy4aTb NMUTaHNWEe MOLUHbIE YAaCTOTHO perynmpyembie
CydOBble 3reKTponpuBoAbl, B TOM YMcne nogpynvsatoLwme yctporctaa (M1Y).

B npouecce akcnnyatauum cyaHa BO3MOXEH aBTOHOMHbIA pexum pabotel O wunn 'O
Ha rpeGHON BUHT UK UX COBMECTHasi paboTa.

Tunosasga CTpykTypHasa cxema 33C C¢ YacTUYHbIM pacnpeneneHneM 3NeKTPOIHEPTMM Ha
NOCTOSAHHOM TOKE WU KOMOMHMPOBAHHBLIM MNPOMYNbCMBHLIM KOMMMEKCOM MpeacTaBneHa 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 BpalleHunda. 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 nony4yaroT nutaHune rpebHble anektpoasuratenu (M) 7 u
anekTpoaBuraTenu nogpynmeatowmx yctponcts 13. CynoBble NPUEMHMKU SMEKTPOIHEPrnn
nepemMeHHOro Toka nomny4aroT nuTaHue HenocpencTeseHHo oT [PLL nepemeHHoro Toka 2 ¢
NOMOLLbIO MOHMXKaIOLLEro CUoBoro TpaHcgopmaropa 11.



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)

269

1 n=const

”
|
|

Lt
|
|
|
|

VY

Puc. 2.1
CtpykTypHas cxema 33C € YacTUYHbIM pacrnpefeneHnem 3f1eKTPO3IHEPTMN Ha NOCTOSAHHOM TOKe U
KOMBWHMPOBAHHBLIM NPOMYbCUBHBIM KOMMIIEKCOM:
1 — ansenb-reHepaTopsl; 2 — [PLL nepemeHHoro Toka; 3 — Tpexo6MOTOYHbIE TpaHCcopMaTophl;
4 — nonynpoBogHWKOBbIE BbinpsiMuTeny; 5 — MPLL nocTosHHOroO Toka; 6 — NonynpoBOAHWKOBbLIE MHBEPTOPHI;
7 — rpebHow anekTpoaBuraTens; 8 — rmasHbIV ABuratens; 9 — peaykrtop; 10 — rpe6Hou BUHT; 11 — noHuxatoLwmn
TpaHcdopmaTop; 12 — obLuecyfoBble NPUEMHMKN INEKTPOIHeprumn; 13 — noapynueatoLLee yCTpONCTBO

2.2 CTpyKTypHbIe cxeMbl DJC ¢ NONHbLIM pacnpeaeneHueM 3fIeKTPO3Heprum
Ha NOCTOSAAHHOM TOKe.

B 33C nonHbiM pacnpegeneHmem BbipabaTbiBaeMOW 3MEKTPOSHEPIUMA HA NMOCTOSIHHOM
TOKe BCHA BblpabaTbiBaemasa A anekTpodHeprusi noctynaeT 4epes3 MonynpoBOAHUKOBbLIE
BoinpaAmutTenu k MPLL noctosiHHoro Toka. A paboTaloT ¢ nepeMeHHON 4YacToToM BpaLLeHns
WU NMEKT HECKONBbKO YCTaBOK MO YacToTe BpaweHus. [JaHHble CUCTEMbl NPUMEHSIIOTCS Ha
cyaax C NOJSIHbIM 3NEKTPOABMKEHNEM UNN C MOLLHBIM Cy0BbIM 311IEKTPONPUBOLAOM.

B 3aBMCUMOCTM OT Has3HayYeHUsa 1 apxuTekTypbl cygHa B Q3C MOryT NPUMEHATBLCS OOWH
unu asa yaaneHHbix apyr ot gpyra PLL noctoaHHoro Toka. Mexay cobon PLL coeanHeHbl
wuHonpoBogamu wmnun kabenem. PLL moryT pacnonaratbCAd B MalMHHOM W MOTOPHOM
nomMeLLeHnn.

B kayecTBe 2NeKTpPUYECKUX reHepaTopoB MNPUMEHSHOTCH CUHXPOHHbLIE FeHepaTopbl C
9NEKTPOMarHUTHbIM BO30YXXAEHMEM UNU C BO3OYXAEHMEM Ha MOCTOSHHbIX MarHutax. B
KayecTBe NonynpoBOAHMKOBBIX BbIMPSMUTENEN MPUMEHSIIOT MOCTOBbIE CXEMbI. Beinpsamutenu
MoryT ObITb HeynpaBnsemble Ha Auogax, YnpaBnsieMble Ha TUPUCTOPaAxX M akTUBHbIE
BbINPAMUTENN HA TPAH3MUCTOpPaX.

B kauecTBe MHBEPTOPOB NPUMEHSAIOT AW, BbINOMHEHHbIE OOLIYHO MO MOCTOBOW CXEME Ha
TpaH3UCTOpax.

C3O c pnByma rpebHbiMn ycTaHoBkamu (FQY) NpPUMEHATCS Ha OOHOBAasbHbIX U
ABYXBanbHbIX cyaax. B kayecTtBe avxntenem MoryT NpuMMeHATbCS rpebHble BUHTBI C NPSMOW
nepegaden Bpaijatoiero MomeHTa ot 'Sl nnu BUHTO-pyneBbI€ KOMOHKMU.

Ha puc. 2.2-1 npuBegeHa CTpykTypHas cxema O3C C nomHbIM pacnpeaeneHnem
BblpabaTbiBaEMON 3INEKTPOIHEPTUN HA NOCTOAHHOM Toke ¢ AByMsaA 'Y, ManoobopoTHbIMK
"3 n npsmon nepegaden BpaLLaloLLero MOMEHTa Ha BUHT.

B pnaHHon cxeme A 1 paboTaloT ¢ nepeMeHHOW YaCcTOTON BpalleHus U BblpabaTbiBatoT
3NEKTPO3HEPINI0 MEPEMEHHOMO TOKA, KOTOpas vyepes nonyrnpoBOAHUKOBLIE BbINPAMUTENN 2
noctynaet k 'PLL noctosiHHoro Toka 3. OT 'PLL 3 nonyyatoT nutaHne nonynpoBOOHUKOBbIE
nHBepTOopbl Y 4.
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I3[0 nepeMeHHOro Toka 5 nony4aroT NMTaHWe OT MHBEpPTOpa 4 1 NPUBOASAT B ABUMXKEHME
rpebHble BUHTbI 6. O[] 5 BbINONHEHLI PEBEPCUBHBLIMM U B NPOLLECCE IKCNNyaTauum SaHHbIX
QY BO3MOXEH UX NEPEXO U3 ABUraTenlbHOro B reHepaTopPHbI PeXuM paboThbl.

Mogpynueatowee ycTponcTeo 11 1 obLiecyoBbie NPUEMHUKM ANEKTPOIHEPrUn 9, nonyyaroT
nutadme ot [PLL noctoaHHoro Toka 3 nOCpeAcTBOM aBTOHOMHLIX WHBepTopoB 7, 10 wu
NOHWXKAKOLLMX CUNOBBLIX TpaHcopMaTopos 8.
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Puc. 2.2-1

CtpykTypHas cxema O3C ¢ nonHbIM pacnpegeneHnem BolpabaTbiBaeMon 3NEKTPOIHEPTUN HA NOCTOSHHOM TOKE
N CUCTEMOW 3NEKTPOABMKEHNS C NPAMON Nepedayen BpallaroLLero MOMeHTa Ha BUHT:
1 — ansenb-reHepaTopsbl; 2 — NONYNPOBOAHMKOBbIE Bbinpamutenu; 3 — NPLL, nocTostHHOro Toka;
4 — nonynpoBoAHMKOBbIE MHBEPTOPLI [JY; 5 — rpebHoN anekTpoaBuraternb; 6 — rpebHON BUHT;

7 — NoNynpoBOAHMKOBBIN MHBEPTOP OOLLIECYA0BbLIX MPUEMHUKOB; 8 — CUITOBOW NMOHMXKAIOLLMIA TpaHcdopmaTop;
9 — o6LLecy0oBble NPUEMHUKN SMNEKTPOIHEPTNM NEPEMEHHOIO TOKa; 10 — MONynpoBOAHWMKOBLIN MHBEPTOP
noApynuBatoLLEero ycTponcTea; 11 — noapynueaioLlee ycTporucTeo; 12 — obLuecyioBblE NPUEMHNUKN
3NEeKTPO3HEPTNM NOCTOSAHHOIO TOKa

B naHHon cxeme '3 5 moxeT paboTaTb NpY TOPMOXEHUN B FEHEPATOPHOM PEXUME C
pekynepaunen 3SneKTpo3Heprnn B CYAOBYK CeTb MOCTOSIHHOTO TOKa M Ha NepBuYHbIE
asuratenu. NS 5 BbINOMHAETCS pEBEPCUBHBIM.

B 33C BO3MOXHO MNOAKMOYEHWE W NUTaHWE CyAOBbIX NPUEMHWKOB 3NEKTPO3HEeprum
NMOCTOsIHHOrO Toka 12 HenocpeacTeeHHO K MPLL 3 nocTosAHHOro Toka.

Mo paHHom cxeme moryT cTpouTbca OOC Ha 6Gase obpaTMmbIX BanoreHepaTopHbIX
YCTaAHOBOK, MMEILWMX BO3MOXHOCTb paboTaTb kak B ABUraterlbHOM, Tak U reHepaTopHOM
pexume. MNprHUMNManbHOro pasnmMyus B TONonorum noctpoeHnst cxembl 93C ¢ obpaTuMbiMm
BarioreHepaTopHbIMK YCTaHOBKaMN 1 KOMOUHMPOBAHHLIMM NMPOMNYNbCUBHLIMU KOMMEKCAMM
He BygerT.

Ha puc. 2.2-2 npuBegeHa CTpykTypHass cxema O3C C NOMHbIM pacnpegeneHnem
BblpabaTbiBaEMON 3NEKTPOSHEPTMMN Ha MOCTOAHHOM TOKe C oaHoBanbHon C3[ u aBymsA
ManoobopoTHbiMn 3] 5 BKNHOYEHHBIMM B TaHAEM C MNPSAMON nepefaden BpallaroLliero
MOMeHTa Ha BMHT 6. Bmecto aByx TpexdasHbix Q[ B gaHHom cxeme C3I[ moxet
npumeHsTbea O[] ¢ ABymMs 1 6onee TpexdasHbiMn 06MOTKaMMU.

Ha puc. 2.2-3 npuBegeHa cTpykTypHas cxema O3C C nomHbiM pacnpeaeneHnem
BblpabaTbiBaEMON 3NEKTPOIHEPTMN HA NMOCTOSHHOM Toke ¢ AByMsA QY M mMexaHuyecknmmn
BMHTO-pyneBbiMu KonoHkamu (BPK).
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Otnunune paHHon IA3C OT NpeablayLlien 3aknoyaeTcs B UCMOMb30BaHUN B KayecTBe
aswxutenen BPK 6 ¢ pacnonoxeHuem N3 5 B kKopnyce cyaHa.

1 n=var

Puc. 2.2-2
CTpykTypHas cxema 93C ¢ nomnHbIM pacnpeaeneHveM BolpabaTelBaeMO SN1EKTPOIHEPrMM Ha MOCTOAHHOM TOKe
C OAHOBAambHOW CUCTEMOW 3MEKTPOABUKEHMS N MPSAMON Nepedaden BpallaloLLero MOMEHTa Ha BUHT:
1 — ausenb-reHepaTopbl; 2 — NOMYNPOBOAHUKOBLIE BbinpaAmuTeny; 3 — MPLL noctosHHOro Toka;
4— nonynpoBoAHMKOBbIE MHBEPTOPLI [JQY; 5 — rpebHo anekTpoaBuraternb; 6 — rpebHON BUHT;

7 — NoNnynpoBOAHMKOBBIN MHBEPTOP OOLLIECYA0BbLIX MPUEMHUKOB; 8 — CUITOBOW NOHMXKAIOLLMI TpaHcdopmaTop;
9— obLlecyaoBble NPUEMHWKUN INEKTPOSHEPTM NepeMeHHOro Toka; 10 — nonynpoBOAHUKOBLIA UHBEPTOP
noApynueatoLero ycTponcTea; 11 — nogpynueaioLee yCTponcTeo; 12 — obLuecyaoBble NPUeMHUKN
3MEeKTPO3HEPTMN NOCTOSAHHOIO ToKa
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C1pykTypHas cxema 33C ¢ nonHbIM pacnpeaeneHnem BbipabaTbiBaeMOW 3N1EKTPOIHEPTMN HA MOCTOSTHHOM TOKe
¢ asymsa 'Y n mexaHnyeckmmmn BPK:
1 — gu3enb-reHepaTopbl; 2 — NONyNPOBOAHUKOBbIE BeinpsAMmuTeny; 3 — MNPLL noctosiHHOro Toka;
4 — nonynpoBoaHMKOBbIE MHBEPTOPLI [JY; 5 — rpebHO anekTpoaBUraTenb; 6 — BUHTO-PYNEBLIE KONOHKW;

7 — NonynpoBOAHUKOBLIN MHBEPTOP 06LLIECYN0BbLIX MPUEMHUKOB; 8 — CUITOBOW NOHMXKaOLLMIA TpaHcdopmaTop;
9— o6Llecy10BblE NPUEMHUKUN INIEKTPOSHEPTNM NEPEMEHHOIO ToKa; 10 — NonynpoOBOAHUKOBLIA UHBEPTOP
noapynuBatoLLIEro YCTPONCTBa; 11 — nogpynueatoLLee YCTPONCTBO; 12 — obLiecynoBblie NPUEeMHUKM
3NEKTPOSHEPTNM NOCTOSIHHOIO TOKa
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TopmoxeHue 1 peBepc cyaHa B AaHHOM criyyae ocyllecTsnsieTca nytem passopoTa BPK 6,
N nepexop B reHepaTopHbI pexxum paboTel 3 5 npyn TopMOXXeHUN CyaHa B J@aHHOM criyyae
NCKNoYaeTcs.

I3[ 5 BbinonNHAeTCS cpeaHeoo0bopTHLEIMU M pacnonaraeTcs B Kopnyce cygHa.

Ha puc. 2.2-4 npueegeHa cTpykTypHas cxema 33C C nomHbIM pacnpegeneHnem
BblpabaTbiBaEMOWN 3NEKTPOIHEPTUN HA NOCTOAHHOM TOKe C ABYMS QY 1 anekTpuyecknmn
BPK 6. '3 5 pacnonaraetcs BHyTpu roHgonsl BPK 6.

Mpn pacnonoxeHun M3 5 BHyTpu BPK 6, anekTpuyeckme MallMHbl BbINOSHAKTCS
Manoo6opTHbiMK. B aaHHbIX CO[] Bo3MOoXXHa pabota '3/l 5 B pexxnme reHepaTopa, koraa nog
OEencTBMeM MOTOKOB Haberarollen BoAbl Npu TOPMOXEHun cygHa rpebHon BuHT BPK 6
nepexoanT B ruapoTypOVHHbIN pexmnm paboTbl.
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Puc. 2.2-4
CtpykTtypHas cxema 33C ¢ nonHeIM pacnpeaeneHnem BbipabaTbiBaeMOW 3NIEKTPOIHEPTMN HA MOCTOSTHHOM TOKEe
¢ AByMSA 'Y 1 aneKTpnyYeckuMn BUHTO-PYNeBbIMU KONTOHKaMMU:
1 — an3enb-reHepaTopsbl; 2 — NONYNPOBOAHMKOBbIE Bbinpamutenu; 3 — IPLL nocTosiHHOro TOKa;
4 — nonynpoBoAHWKOBble UHBEpPTOpLI [JY; 5 — rpebHON anekTpoaBuraTens; 6 — BUHTO-pyneBble KOMOHKM;

7 — NoNyNpOBOAHMKOBLIV MHBEPTOP 06LLIECYA0BbLIX NPUEMHUKOB; 8 — CUNOBOI NOHWXaIOLWMIA TpaHcdopmaTop;
9- obLecynoBble MPUEMHUKUN SMEKTPO3HEPIMIN NepeMeHHoro Toka; 10 — nonynpoBOAHUKOBLIN MHBEPTOP
NoApynuBaloLero ycTponcTea; 11 — nogpynueaiowee yCTponcTeo; 12 — obLiecyoBble NPUEeMHUKN
3NEeKTPO3HEPTNM NOCTOAHHOIO TOKa

3 NICTOYHUKM NOANMUTKUA TOYKU KOPOTKOIO 3AMbIKAHUA

NcTOYHMKaMM nognuTKM TOYKM KOPOTKOrO 3amblkaHus (K.3.) B Q3C ¢ pacnpegeneHnem
3NEKTPOSHEPTUN HA NOCTOAHHOM TOKE MOTYT ObiTb:

BEHTUIbHbIE reHepaTopbl NePeMEHHOro ToKa;

MOLLHbIA  CY4OBOW 4aCTOTHO-pErynupyembli  9nekTponpuBod, BKAYasa rpebHom
3NEKTPONPUBOL, UK 3NEKTPONPMBOA NOAPYIMBAIOLLNX YCTPONCTB;

o0LLecyqoBOM He perynvpyemblii 9reKkTponpuBog, B TOM 4YUCE MNEPEMEHHOro unu
NMOCTOSIHHOTO TOKa;
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CTaTU4ecKkMe HaKoMuUTeNnun 3NEeKTPOSHEPrun, B TOM YUCIE KOHOEHCaTOpHble Wnu
aKKyMynaTopHble 6aTapem.

3.1 BeHTUNbHbIE reHepaTopbI.

OCHOBHbBIM UCTOYHMKOM 3MEKTPOIHEPrMM Ha cydax SBMNSATCH reHepaTopHble arperaTbl
(CA). A coctoaTt ns npmusogHoro asuratens (M) n anekTpudeckoro reHeparopa.

B kauectBe N[ MOryT npumeHsTbCA Ansens unu typbuHa. Tun asuratensi He okasbiBaeT
BNUSHMA Ha BenuuuMHy yaapHoro Toka K.3. OT vacTtoTbl BpaweHusa [1[ 3asucut
KOHCTPYKTUBHOE MCIMOSTHEHNE W KONMYECTBO MOSIKOCOB 3NeKTpuYeckoro reHepatopa. [lpwu
BO3HMKHOBEHUM TOKa K.3. MpoBana 4actoTbl BpaweHusa N B nepBbii MOMEHT BPEMEHN He
NponcxoamT.

B kayecTBe anekTpuyeckux reHepaTopoB Hambonee LIMPOKOE MNPUMEHEHME HALUMK
CVMHXPOHHble TpexdasHble reHepaTopbl C 3fEKTPOMArHUTHbIM BO3OY)XOEHMEM U SBHO
BblpaXXeHHbIMM nontocam. B nocnegHve rogbl HaxogoAaT MPUMEHEHWE CUHXPOHHbIE
reHepaTopbl (CIN) ¢ BO3Oy)XgeHMem OT MOCTOSIHHbIX MarHuToB. Ha cygax Hebonblioro
BogouameLLeHns ncnonb3ytoT CIT ¢ aBymsi u bonee TpexdasHbiMM 0OMOTKaMM.

B coctaB BeHTunbHoOro reHepatopa (BI) momumo CIT BxoguT nonynpoBOAHWKOBbLIV
BbiNnpAMUTENb. B BGONblIMHCTBE CrnyvaeB BbINPSAMUTENM CTPOSATCA MO MOCTOBOW CXEME.
Bo3amoxHO nocrnegoBaTenbHoe MW napannenbHoe BKoYeHne AByX W 6ornee MOCTOBbIX
BbINpsMUTENEN.

MonynpoBOAHWNKOBbLIE BbINPAMUTENN MOTYT ObiTb BbINOSHEHbI:

Ha guodax — Heynpaensembie Bbinpsimutenu (HB);

Ha TupucTopax — ynpaensemble BbinpamuTenu (YB) ¢ amnnutygHo-asoBbiM
yrnpaBneHunewm;

Ha TpaH3ucTopax — NOMHOCTbLIO yNpaBnsemMble U akTuBHbIE BbinpsmuTenu (AB).

Ha Bxoge HB wnu YB moryt ycTtaHaeBnmBaTbCa TpaHcdopmaTopbl, Ha Bxoge AB
yCTaHaBnMBaeTCcsa ApOcCerb.

TunoBble CTPYKTYPHbIE CXEMbl NMOSTYNPOBOAHMKOBBLIX BbINpsMUTENEN NpeacTaBneHbl Ha

puc. 3.1-1.
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Puc. 3.1-1

CprKTyprIe CXeMbl NoN1ynpoBOAHUKOBbIX BbINPSIMUTENEN:
a-— HeyﬂpaBﬂﬂeMbIVI BbINpAMUTENDb; 6 — yﬂpaBﬂﬂeMbIVI BbINPSIMUTENb; 8 — aKTUBHbIV BbINPSAMUTEND



Mpasuna knaccugbukayuu u nocmpoUliku MopcKux cydos (4acmb XI)
274

Mpn ucnonb3oBaHUM Heynpasnsemoro sbinpamutena (HB) B kayecTBe reHepaTopa
npumeHsieTca CIT ¢ anekTpoMarHMTHbIM Bo3byaeHneMm. NoCcToOAHCTBO HaNpsbkeHUsa Ha BXoae
BbINPAMUTENSS M B LEenu MNOCTOsHHOro Toka JOC ocylwecTBNAeTCs 3a CYET CUCTEMbI
aBTOMaTtmyeckoro perynupoBaHust HanpsbkeHms (CAPH) ¢ BosgenctBuem Ha 0OMOTKY
BO36yxxaeHus CI.

Mpn uncnonb3oBaHuM ynpaensemoro sbinpsmutens (YB), B coctaBe BI, BO3MOXHO
npumeHeHne CI C aneKTpoOMarHUTHbIM BO30OYXXAEHMEeM WM Ha MOCTOSIHHbIX MarHuTax.
IMOCTOAHCTBO HanpshKeHUs B Lienn MNOCTOSHHOrO Toka J3C ocyllecTBnseTcsa 3a cyeT
coBmecTHoro aenctana CAPH CUHXpPOHHOro reHepaTtopa U CUCTEMbl MMMYIbCHO-ha30BOro
ynpasrneHna YB. Npu ncnonb3oBaHun B coctase BlT akTUBHbIX BbINpSMUTENEN MOCTOSAHCTBO
HanpsPKeHNsa B ceTh NocTosiHHOro Toka 39C obecneuvnBaetca CAPH Bbinpamutensi.

TunoBble CTPYKTYPHbIE CXEMbl BEHTUIbHbIX reHepaTopoB Ha 0ase HeynpaBnsemblX
BbINpAMUTENEN NpeacTaBneHbl Ha puc. 3.1-2.
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CTpYKTYpHble CXEMbl BEHTUIbHbIX reHEPaToOpOB Ha 6a3e HeynpaBnseMbIX BbINPSIMUTENEN:

a — BI' c wectunynbcHelM HB; 6 — BI™ ¢ wecTtunynbcHbiM HB 1 oByXOMOTOYHBLIM TpaHcdopMaTopomMm;
8 — BI' ¢ gBeHaguaTtunynbcHbIM HB 1 TpexobmoTo4HbIM TpaHcopmaTopom: 1 — npuBOA4HOM ABUraTens;
2 — CUHXPOHHBIV reHepaTop C 3NEKTPOMArHUTHbIM BO36yXaeHneM; 3 — MOCTOBOW BbINPSIMUTENb;

4 — TpaHccopmaTtop

Ha puc. 3.1-2, a npeactaBneHa cTpyktypHas cxema Bl ¢ wectunynscHeiM HB. [JaHHbIN
Bl moxeT pabotaTb Kak C MOCTOSHHOW, TaKk M C MNEPEMEHHOM YacTOTOW BpaLLEHUS.
[MocTOAHCTBO HanpsixeHus B ceTu noctosHHoro Toka A3C ocyuwectensaetca CAPH CrI.

Ha puc. 3.1-2, 6 npuBegeHa cTpykTypHas cxema BIT ¢ wectunynecHeiM HB n
ABYXOMOTOYHbIM  MOBbIWAKLWNM  TpaHchopmaTopoM.  PerynvpoBaHue  HanpsbkeHws
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OCYLLIECTBIISIETCS aHaNorM4yHoO npenbigylen cxeme 3a cdet coBmecTHoro gencteua CAPH
reHepaTopa.

Ha puc. 3.1-2, 8 npeacTtaBneHa CTpykTypHasa cxema Bl ¢ aBeHaguatunynbcHbeiM HB u
TpexobMOTOUHbIM TpaHcdopmatopom. [daHHble BT npumeHsitotca B OOC € 4acTMYHbBIM
pacnpeaeneHnemM aNeKTpo3HEPrMn Ha NoCcTosiHHOM Toke. B gaHHom cnyvae A pa6GoTtaet ¢
NOCTOSAAHHOW YacToTou BpaweHust u CIT nogkntodaeTcs K ['PLL nepemMeHHOro Toka, oT KOTOporo
NnocpeacTBOM TPexoOMOTOYHOro TpaHcdopmaTopa M AeHaguaTtunynbcHoro HB nonyyaet
nutaHue NPLL nocTosiHHOro ToKa.

TunoBble CTPYKTYpHbIE CXEMbl BEHTUIbHbIX reHepaTopoB Ha ©0ase ynpaBnsembix
BoinpsAmutenen (YB) npeacrtasneHsl Ha puc. 3.1-3.
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CTpPYyKTYpHblE CXeMbl BEHTUINbHbIX FeHepaToOpoB Ha 6a3e ynpasnsiemMbiX BbiNpAMUTENEIA:
a — BI' c wectunynbcHeiM YB n CIT ¢ anekTpoMarHUTHeIM Bo30yxaeHvnem; 6 — BI' ¢ wectunynbcHbiM YB 1 CIT
Ha NOCTOSAHHbIX MarHUMTax
1 — npvBOAHOW ABUraTenb; 2 — CUHXPOHHbIVA reHepaTop; 3 — MOCTOBOW LLUECTUMYIbCHBIV BbINPAMUTEND

Ha puc. 3.1-3, a npuBegeHa cTpykTypHas cxema BIT ¢ wectunynbcHeiM YB 1 CI ¢
SNEKTPOMarHNTHbIM BO30yxaeHueM. [MoCTOAHCTBO HanpsiKeHus B Lenu MNOCTOAHHOrO TOKa
O3C ocywecTnseTcd 3a cueT coBmecTHoro gencrtamns CAPH CIM u YB.

Ha puc. 3.1-3, 6 npeactaeneHa cTpykTypHas cxema Bl ¢ wectunynbcHeiM YB n CIT ¢
BO3OY>XAeHVEeM Ha MOCTOSAHHbLIX MarHuTax. [MOCTOAHCTBO HanpsiKeHWs B Lienu NOCTOSAHHOMO
Toka Q3C ocyuwectensercs 3a cuet CAPH YB.

Tunosas CTPyKTypHas cxema BEHTUNbHOro reHepaTopa Ha 6a3e akTMBHOIO BbINpAMUTENS
npeacrtasneHa Ha puc. 3.1-4.
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Pwuc. 3.1-4.
CTpyKTypHas cxema BEHTUIIbHOrO reHepaTopa Ha 6ase akTVBHOIO BbINPAMUTENS:
1 — npvBOAHON ABUraTenb; 2 — CUHXPOHHbIN reHepaTop C BO3byXAeHUEM Ha MOCTOSHHbLIX MarHuTax;
3 — MOCTOBOW LLECTUMNYINBLCHBIN aKTUBHbLIV BbINPAMUTENL; 4 — Apoccerb
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B cxeme Bl 3a cyeT npumeHeHuss AB BO3MOXHO NogAep)XMBaTb HanpshkeHne B Lienu
NOCTOSIHHOIO TOKa OT HOMWHAnNbLHOro HanpsbkeHust CI™ u Bbille.

3.2 Fpe6GHbIe aneKkTpuyeckne ycTaHOBKW.

NcTouHmkamn nognuTkm Toukn K.3. B Q3C C pacnpedeneHneM SfeKTPO3SHEpPrnn Ha
MOCTOSIHHOM TOKe MOryT OblTb 3neKkTpuyeckne [ABuUratenn 4YacToTHO perynmpyemoro
anekTponpueoda, K KOTOpbIM, npexae Bcero, crnegyeT oTHectn [O1 cuctem
3NEKTPOABWKEHNS U NOAPYNUBAOLLNX YCTPONCTB.

QY cocToAT 13 NoNynpoBOAHUKOBbLIX aBTOHOMHbIX MHBEPTOPORB, MO0 n aBmxKuTENEN.

MpyHUMNManbHast cxema MOCTOBOIrO aBTOHOMHOrO WMHBEPTOpPa, Ucnonb3yemoro B Y,
npeacraeneHa Ha puc. 3.2-1.

+ =

%

Puc. 3.2-1
ABTOHOMHbIV MHBEPTOP

NHBepTOp coCTOMT M3 ABYX TpexdasHbiX MOCTOB, BKMOYEHHbIX BCTPEYHO-NapannensHo,
cobpaHHbIX Ha TpaH3ucTopax W amopax. MNMapannenbHo KaxaoMy TPaH3UCTOPY BCTPEYHO-
napannenbHO BKITKOYEH NOMYNPOBOAHMKOBLIN AnoA. B CBA3M ¢ 9TMM MHBEPTOP CTaHOBUTCSA
obpaTMbIM, U NPV BO3HUKHOBEHWUN K.3. B CETU NOCTOSHHOrO Toka O[] nepexoaut B pexum
reHepatopa M MNOAMUTBLIBAET TOYKY K.3. TOKOM, NPOTEKALWMM 4Yepe3 HeynpasnsemMbli
MOCTOBOW BbINPAMUTESb, BbINOMHEHHbIA Ha Anoaax.

Ha Bxonoe AU HanpshkeHnst ycTaHaBNMBalTCA KOHAEHCATOPHbIE BaTapeu, KOTopble TaKkKe
ABNAOTCA MCTOYHUKOM NOAMNUTKN TOYKM K.3. B LIENU NMOCTOSIHHOTO TOKa.

B kauectBe asmxutenen B QY MOryT NnpuMeHATbCA rpebHble BUHTBI U BUHTO-pYSeBble
KONoHkn. B kayectBe rpebHbix BuHTOB B C3[ Hambonee wmpokoe NPUMEHEHME HaLu
rpebHble BUMHTBHI UKCUpPOBaHHOro wara. [Ana npuBoga rpebHbiX BMHTOB MCMOMb3yOTCA
ManoobopoTHble unu cpegHeobopoTHble MAM. B nocnegHem cnyvae Q1 coegumHeH ¢
BarnonpoBOAOM Yepes peayKTop.

TunoBas cTpykTypHas cxema [FQY ¢ npaAmon nepegader BpalLatoLwero MOMeHTa Ha BUHT
npusegeHa Ha puc. 3.2-2.

B kauvectBe '3[ MOryT NpUMEHATBLCS aCUHXPOHHbBIE U CUHXPOHHbIE 3reKTpoaBuraTenu ¢
3NEeKTPOMarHUTHbIM BO36y>XaeHnem unu ¢ Bo30yxaeHnem Ha NOCTOAHHbLIX MarHUTax.
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B cxeme, npeactaBneHHom Ha puc. 3.2-2, I3[l aBnseTca peBepCMBHLIM U MOXET Mpu
TOPMOXEHUWN CyAHa NepexoanTb B reHepaTOpPHbIN pexnm paboThbl.

Y
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Puc. 3.2-2
CtpykTypHas cxema QY ¢ npsmol nepeaayer BpallaloLero MOMeHTa Ha BUHT:
1 — nonynpoBOAHUKOBbLIA UHBEPTOP; 2 — rpebHon anekTpoasuratens; 3 — rpebHo BUHT OUKCMPOBAHHOIO Luara

Mpn ogHoBanbHoM C3[0 BO3MOXHO coeauHeHue asyx 3L B TaHOEM UNKU NPUMEHEHUE
OBYXbsKOpHbIX M3 ¢ aBymsaA n 6onee TpexdasHbiMM 0OMOTKaMM.

Ha puc. 3.2-3 npuBegeHa TunoBasi CTpykTypHass cxema QY ¢ KOMOMHMPOBAHHbLIM
NponynbCUBHBLIM ~ KOMMNMNEKcoM. B paHHoM CcTpykTypHouM cxeme [3[ 2 gasngetca
cpenHeob0opOTHLIM M BbINOSTHEH HA YACTUYHYH MOLLHOCTb MPOMNYNbCUBHOMO KOMMEKCa.

B pexume nonHoro xoga M3 2 v rnaeHbii guratens (I'l) 3 coBmecTHO paboTaloT Ha
rpebHoM BUHT 5, obecneunBasi MakCUMarbHY CKOPOCTb CydHa.

B pexxume akoHomu4yHoro xoga 'l 3 npuBoguT B ABWXKEHUE Kak rpebHOM BUHT 5, Tak u
A 2 , koTopbin, paboTad B pexume reHepartopa, BblpabaTblBAeT 3NIEKTPOSHEPIUIO OIS
nUTaHnsa obLLecyaoBbIX NPUEMHUKOB 3NEKTPOIHEPT UK.

B pexxume manoro xoga 'S 2, nonyyas nutanms ot A, obecneumBaeT ABMXKeEHME CyaHa
camocTtosTenbHo. [[] 3 B paboTe He yyacTByeT M OTKIIOYaeTCs OT peaykropa MydTon.

A ?)
&Y d 2
/]

[ W NIV by 1

[

Puc. 3.2-3
CTpyKTypHas cxema BcrnomoraTenbHoln MY ¢ KOMOUHMPOBaHHBLIM MPOMYbLCUBHBIM KOMMIEKCOM:
1 — NonynpoBOAHUKOBLIN MHBEPTOP; 2 — rpebHo anekTpoaBUraTens; 3 — rMaBHbIV ABUraTens; 4 — peaykTop;
5 — rpe6Hon BUHT;

Mo aHanormyHonM cxeme CTPOATCA MHOrOyHKUUOHArbHbLIE BanoreHepaTtopHble
YCTaHOBKM, B KOTOPbIX BarioreHepaTtop MoxeT paboTaTb Kak B reHepaToOpHOM PeXMMe, Tak U1
pexume rpebHoro anekTpoaBuraTens.

Tunosble cxembl QY ¢ BUHTOPYNEBbIMY KOSTOHKaMu npeactasneHbl puc 3.2-4.

B cTpykTypHOM cCxeme, npeactaBneHHom Ha puc. 3.2-4, a [l 2 BbInonHAeTcA
cpeaHeobopoTHLIM U pacnonaraeTcs B Koprnyce cyaHa. ['eHepaTopHbin pexum paboTel O 2
BO3MOXEH KpPaTKOBPEMEHHO TOSBbKO B CllyYae BO3HWKHOBEHUS K.3. PaboTa BMHTa B pexnme
rmapoTypOuHbl B AaHHbLIX YCTaHOBKaXx UCKMOYaeTCs.
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B QY npeacrtaeneHHon Ha puc. 3.2-4, 6 [l 2 BbINOMAHSAETCA ManoobOopOTHLIM U
pacnonaraetcs B kopnyce BPK 4. eHepaTopHbii pexnm paboTbl 3l 2 BO3MOXEH Kak B
crny4ae BO3HMKHOBEHUS K.3., TaK U Npu paboTe BMHTA B pexume ruapoTypOuHbl.

B kavectBe Q] B COO c¢ BPK Hawnn npymeHeHMe acMHXPOHHbIE U CUHXPOHHbIE
3NeKTpMYecKkMe MalluHbl C SMNEeKTPOMarHUTHbIM BO3byXXaeHuemM unu BoO3byxaeHvem Ha
MOCTOSIHHbIX MarHUTax.

KonnyectBo nontocoB CUHXPOHHOro MO 3aBMCUT OT YacToThl BpaweHus. Kak npasuno,
'3[ BbinonHaAOTCS TpexdasHbiMn, pexe — ¢ AByMS U 6onee TpexdasHbiMn 06MOTKaMMu.
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Puc. 3.2-4
CTpykTypHbIE CXeMbl QY € BUHTO-pyneBbIMM KONIOHKaMM:
a — 'Y ¢ mexaHuyeckon BPK; 6 — MY c anektpuyeckon BPK
1 — nonynpoBOAHUKOBBI UHBEPTOP; 2 — rpebHO anekTpoasuratens; 3 — MexaHudeckasa BPK;
4— anekTpuyeckan BPK

3.3 O6wecynoBbie NPUEMHUKU INIEKTPOIHEPTUN.

3.3.1 OOwecynoBble NPUEMHUKM INEKTPOIHEPTUN NEPEMEHHOIO TOKA.

NcTouHmkamn nognuTkm Toudkn K.3. B Q3C C pacnpedeneHneM SfeKTPOSHEPInn Ha
NMOCTOSIHHOM TOKE MOryT SIBNATbCS 06LeCcyqoBble NPUEMHUKM INEKTPOIHEPTUN NEPEMEHHOIO
UNN NOCTOsIHHOrO ToKa. [lpn 3TOM OO6LlecynoBble MNPUEMHUKM 3NEKTPOIHEPTUn MOryT
nony4atb NUTaHWe OT pacnpeaenUTenbHOro WMTa NOCTOSAHHOMO UK NePEMEHHOro TOKa.

Hanbonblwee npuvMeHeHMe Ha cygax B KavectBe o06LieCygoBbiX MPUEMHWUKOB
NepeMeHHOro TOKa Hallen aCUHXPOHHbIA Heperynupyembli anekTponpusod. B cnyvae
BO3HMKHOBEHUSI K.3. aCMHXPOHHbIE MalUMHbl NEPEXOAAT B reHepaTOpHbIN pexum paboTbl.
CraTtuyeckas obLiecynoBas Harpy3ka B NoanuTKe TOYKM K.3. HE yYacTByeT.

B 33C c yactmyHbIM pacnpeaeneHmeM 3nekTPO3HEPrMM Ha NOCTOSIHHOM TOKEe Cyao0Bble
NPUEMHMKN MNEPEMEHHOro Toka nonyyatT nutaHve oT [PLL nepemeHHoro toka u npwm
BO3HMKHOBEHUN K.3. Ha PLL nocToAHHOro Toka MX TOK MOAMUTKA CYMMUPYETCA C TOKOM
noanuTKNW reHepaTtopoB M MpOTEeKaeT K MeCTy K.3. u4epe3 TpaHcdopmatop w
NonynpoBOAHNKOBbIN BbINPSIMUTESb.

Cxema nogkntoyeHns obecyaoBon Harpyskm nepemeHHoro Toka Kk MPLL nepemeHHoro
Toka B JOC C yvacTU4yHbIM pacnpefeneHnem 9dneKTPO3HEPrMM Ha MNOCTOSAHHOM TOKe
npegcraeneHa Ha puc. 3.3.1-1.
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Puc. 3.3.1-1
Cxema nogkntoveHunst obLuecyqoBON Harpy3ku nepemeHHoro Toka B 93C ¢ YaCcTUYHbIM pacnpegeneHnemM
3MEeKTPO3HEPTMN HA NOCTOSHHOM TOKe:
1 — reHeparop; 2 — 'PLL nepemeHHOro Toka; 3 — CUIOBOM NOHWXaKLWMIA TpaHchopmaTop MY,
4 — nonynpoBOSHMKOBbLIN MHBEPTOP; 5 — pacnpeaenuTenbHbIn WUT NOCTOAHHOIO 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. CraTuveckas oOuecygoBasi Harpy3ka B MOAMNUTKE TOYKM K.3. He
y4yacTByerT.

Cxema nogkIiloueHUs SKBUBANEHTHOro anektpogBuratens 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 NoaKIoYeHUs 3KBUBAINEHTHOrO anektpoasuratens B 33C ¢ YaCcTUYHbIM pacnpegeneHmem
3NEeKTPOSHEPTNM HA NOCTOSIHHOM TOKE:
1 - reHepatop; 2 — 'PLL nepemeHHOro Toka; 3 — CUIoBOW NOHWKaKLWmMi TpaHchopmaTop MY,
4 — NonynpoBOOHWKOBbIV MHBEPTOP; 5 — pacnpeaenuTenbHbIi WUT NOCTOSHHOIO TOKA; 6 — 9KBMBANEHTHbIN
anekTpoasurarternb

B 33C c nonHbiM pacnpedeneHneM SreKTPOIHEPINN Ha MOCTOSIHHOM TOKe CydoBble
NPUEMHMKN NEPEMEHHOr0 ToKa MOoNy4alT MUTaHWe OT BTOPMYHOrO pacnpeaenmnTenbHOro
wwta (PL) nepemeHHoro Toka. B ceoto ovepenp PLL nepemeHHoro Toka nogkntodeH k MPLL
MOCTOSIHHOTO TOKa MNOCPEACTBOM MOHWXKaoLWero ABYXOOMOTOYHOro TpaHcdopmartopa wu
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 nNOMNHbIM pacnpefeneHneM 3NeKTPO3IHEpPrMn Ha MOCTOAHHOM 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 — I'PLL nocTosiHHOro TOKA; 2 — aBTOHOMHbIN MHBEPTOP; 3 — CUIIOBOM MOHWXKAKOLLNIA TpaHcgopmaTop;
4 — obLecynoBas Harpyska

Mpwn pacyeTtax Toka k.3. B QJC c pacnpeneneHnem ariekTposHepPrum Ha NOCTOAHHOM TOKE
0o6LLEeCyOBON aCMHXPOHHbLIA 3NEKTPONpuBOL LiernecoobpasHo 3aMeHATb 3KBMBANEHTHbIM
anektpogsuratenem. Crtatudeckass 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 — I'PLL nocTosiHHOrO TOKa; 2 — aBTOHOMHbI MHBEPTOP; 3 — CUNOBOW MOHMXAOLWMIN TpaHcdopmaTop;
4 — 3KBUBANEHTHbIV 3neKTpoaBUraTenb 0OLLECYI0BOI 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.

OneKkTponpmBog NOCTOSAHHOrO TOKa NOAKMIOYAETCA K MUTAaOLEN CeTU NOCTOSIHHOTO 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 noakroyeHns aneKkTponpmeoaa NoCcTossHHOro Toka k MPLL, nocTosiHHOro Toka:
1 — I'PLL, nocTosiHHOIO TOKA; 2 — NONYNPOBOAHWUKOBLIN Npeobpa3oBaTerib MOCTOAHHO-MOCTOSAHHOMO TOKA;
3 — anekTpoaBuUraTenb NOCTOSIHHOTO TOKa

34 KoHpeHcaTopHble 6aTapew.

B B3C c pacnpegeneHnem anekTposHEPrMmM Ha NMOCTOSTHHOM TOKE TOK MOAMUTKA TOYKU
K.3. MOryT co3faBaTb KOHAEeHCaTOpHble BaTapen.

KoHaeHcaTopHble 6aTtapen MoryT ycTaHaBNmMBaTbCA Ha BbIXOAE BbINpsiMUTENEN, BXxoae
WHBEPTOPOB UM NOAKMOYATLCS HENOCPEACTBEHHO K LMHAM NOCTOsAHHOro Toka MPLL nnn PLL,.

Cxema nogkniyYeHns KOHOEHCATOPHbIX Oartaper B CETU MNOCTOSHHOro Toka J3C
npeacrtasneHa Ha puc. 3.4.

Mpn pacyeTax Toka K.3. B 33C ¢ pacnpegeneHmem arnekTpo3Heprum Ha NOCTOSHHOM TOKe
HeobXoOUMMO OTAENbHO paccyYUTbiBaTb TOK MOAMUTKM TOYKM K.3. OT Kaxgoro 6noka
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 paspsiia KOHAEHCaTOpPOoB.

EmKocTM KOHOEHCATopOoB, yCTaHaBMMBAEMbIX Ha BXOA4ax WMHBEPTOPOB M BXOAALMX B
coctaB AW, 3HauuTenbHbl 1 gocturatoT BenuumHbl 10 M® Ha 1 MBT MOLLHOCTU nHBEpPTOPA.
Mpn mManom CconpoTUBMAEHMM YYaCTKOB LUMH, MO KOTOPbIM MPOTEKaT TOKM paspsga
KOHAEHCATOPOB, 3HA4YeHUs TOKOB paspsga 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 NMPUMEHATLCS akKyMynsaTOpHbIe GaTapew.

AKKyMynaToOpHble 6GaTtapenm MOryT noAaknyaTbCsl  HEemnocpeacTBEHHO K LUMHAM
noctosiHHoro Toka MPLL nnn nocpeacteom npeobpasoBatens NOCTOAHHO-MOCTOSIHHOIO ToKa.

B cnyyae BO3HMKHOBEHMS K.3. B LLenu NOCTOSIHHOTO TOKa akkyMynsaTOpHble 6aTapen moryT
ABNATLCA UCTOYHMKAMWN NOAMUTKMN TOYKM K.3.

Cxema npsiMoro NoAKIMoYEeHUsT akkyMynsiTOPHbLIX 6aTtapei B CeTU NOCTOAHHOro Toka 33C
k 'PLL nocTosiHHOro TOoKa npeacTtasneHa Ha puc. 3.5-1.

Cxema noakntoveHnst akkyMynaTopHblx 6atapen B ceTu noctosiHHoro Toka 339C k MPLY
MOCTOSIHHOIO TOKa NOCPeACTBOM MOMyNpOBOAHMKOBBLIX nNpeobpasoBaTenet NOCTOAHHO-
NOCTOSAAHHOIO TOKa NpeAcTaBfieHa Ha puc. 3.5-2.

MpuHUUNManeHble cxembl npeobpasoBaTenen MNOCTOSAHHO-MOCTOAHHOIO  BecbMa
pa3HoobpasHbl. B paccmartpmBaembix cxemax O3C gaHHble npeobpasoBaTtenn ABNAKOTCS
obpaTMbIMK, NO3BOMAIOLLMMN OCYLLIECTBIATL Kak 3apsaaky Ab, Tak n nx paboty B kayectse
NCTOYHMKA SMEKTPO3HEeprMM Ha cyaoByk ceTb. B cBA3uM ¢ atmm cumtaem, uto Bce Ab
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nogknodeHHole K [PLL  noctosiHHOro  Toka, OCYLLECTBAAT  MNOOMNUTKY  TOYKM

BO3HMUKHOBEHUA K.3.

DR
J?ﬁm \"24

nJ

Puc. 3.4
Cxema noaknoYeHns KOHAEHCaToOPHbIX BaTapen B CeTM NOCTOSAHHOIo Toka A3C:
1 — I'PLL, nOCTOSIHHOrO TOKA; 2 — MONYNPOBOAHWKOBLIN BbIMPAMUTENb C KOHAEHCATOPHbLIMK BaTapesamn Ha
BbIX0oAe; 3 — aBTOHOMHbIV MHBEPTOP C KOHAEHCATOPHbIMK 6aTapesiMu Ha BxoAe; 4 — oTAerNbHbIE
KoHAeHcaTopHble BaTapen

Puc. 3.5-1
CxeMa NoaKmnioYeHUst akkyMynsaTOpHbIX 6aTapeii B CeTU NOCTOSIHHOMO Toka QJC:
1 — I'PLL, noCTOsIHHOrO TOKA; 2 — akKyMynsiTopHble 6aTapeu
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Puc. 3.5-2
Cxema NoaKmoYeHnst akkyMynsaTopHbIx 6atapei B ceTu NocTossHHOro Toka 33C nocpeacTsom
nonynpoBOAHUKOBBLIX NpeobpasoBaTenen NOCTOAHHO-NOCTOAHHOIO ToKa:
1 — I'PLL, nocTostHHOro Toka; 2 — NOnynpOBOAHUKOBbLIV NpeobpasoBaTtenb NOCTOSAHHO-MOCTOSAHHOTO TOKa;
3 — akkymMynaTopHble baTapen

Mpwn pacyeTax Toka K.3. B 93C c pacnpefeneHnem anekTpoaHeprum 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 UCTOYHUKOB NOANMUTKA
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 cBSA3M ¢ 3TMM Heobxoammo BbIOMpaTh Takomn
peXuM 3Kcnnyatauun, npyu KOTOpoM paboTaeT MakcumarnbHOE KONMYEeCTBO WCTOYHWUKOB
NOANUTKN TOYKM K.3.

Mpun BbIGOPE pexnma paboTbl cygoBon anekTpocTaHumm (COC) BbibMpaeTcsa pexum ¢
MaKCMMaribHbIM KONMYeCTBOM napannenbHo paboTatowmx IA.

Mpw pacyeTe npegnonaraeTcs, YTo B paboTe HaxoaATcsi Bce rpebHble aneKTpoyCTaHOBKM
M BCe nogpynuBarlLliMe YCTPOWCTBA, €ClM WHOE HEe OroBOPEHO B MNPOEKTHOW W
3KCNyaTauMoOHHON JOKYMEHTaLNN.

PacyeT MOLLHOCTM 9KBUBANEHTHOrO 3neKkTpoaBuraTtens npou3BOAMTCA C  YYeTOM
MaKCUmaribHO 3arpy>XeHHoro pexuma akcnnyartauum C3C.
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4.2 Bbibop pexum paboTbl WUCTOYHMKOB MOAMNUTKM TOUYKA KOPOTKOro
3aMbIKaHUA.

UacToTa BpalleHUst aNeKTPUYeCcKOn MallnHbl BANSET Ha MHOYKTUBHbBIE COMPOTUBMEHNS
SIKOPHON OOMOTKM. [lpn yMeHbLleHMM 4acToTbl BpaweHuss [A cHukaetcsa 4acTtoTa
BblpabaTbiBaEMOro Toka 1 NponopLUMOHanbHO YMEHbBLUAKTCS UHOYKTUBHBIE 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 HOMUHASNBHOW N MUHUMAarbHOW YacToTe BpalleHud MA.

PacueTt TOKOB K.3. OT ['Q[] HeobGxoAMMO NpPOM3BOAMTL MPU HOMMHANbLHOW 4YacToTe
BpallleHnd, korga anektpoaswxkywasn cuna (34C) anekTpuyeckon MallMHbl MakcuMarnbHa.
AHanormyHo pacyeT TOKOB MOAMUTKM MEeCTa K.3. OT aneKkTpodBuratenein nogpynuearoLLmnx
YCTPOWCTB M APYroro MOLLHOMO 4aCTOTHOPErynMpyemMoro arekTponpveBoga Heobxoaumo
NPOM3BOANTL NPU HOMUHANBLHOW YacTOTE BpaLLEHNS.

PacueT TOKOB K.3. OT 0bpatumbix BIM nnn M3 B KOMOMHUPOBAHHbLIX MPOMYJSIbCUBHbBIX
KOMMIiekcax HeobXoOuMO OCYLUECTBNATbL MNpyu  paboTe 3nekTpMYeckom MalluvHbl B
reHepaTOPHOM peXnme Npu HOMUHANBHON U MUHUMANbHOW 3KCMyaTauuoHHON YacToTe.

Mpn pacyeTax npeagnonaraeTcs, 4YTO ONOKM KOHOEHCATOPHBLIX W  aKKyMYNSTOPHbIX
©artapeii NOMHOCTBIO 3apsHKEHbI.

5 PACYHETHbIE CXEMbI 33C

5.1 OO6Lwue TpeboBaHMA K pac4yeTHon cxeme JI3C.

PacuyeTHble cxeMbl COCTaBNSAETCS HA OCHOBaHUK NpUHLUMNnanbHbIX cxem 33C.

Cxema pomkHa oTobpaxaTb MNOSHbIA COCTaB reHepaTopoB M NpeobpasoBatenen
3NEKTPO3HEPrUN, INEKTponoTpedbumTenen NoCTOAHHOIo 1 NEPEMEHHOro Toka, paboTatowmx B
paccMmatpuBaeMom pexume. Ha cxeme MOXHO He yKasbiBaTb CTaTU4eCKMe HakonuTenu
3NEKTPO3HEPTUN B BUAE aKKyMYNATOPHbIX U KOHAEHCATOPHbIX 6aTapen.

Ha cxeme ykasbiBalOTCA KOMMYTAUMOHHO-3aLlUUTHAs annapatypa, TOKOMpoBOAbl,
oTAEeNnbHbIE KPYMNHbIE JneKTpoABUraTenn, COM3MEPUMbIE C WUCTOMHMKAMW NUTaHUS W
nogkntoyeHHole kK PLL nocTosiHHOro Toka, cunoBble TpaHcdopMaTtopbl, obLliecygoBas
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, HOMUHAIbl MOLLHOCTMW, TOKA 1 HanpsbKeHUs reHepaTopoB.;

TUMNbl, HOMUHAaIbHbIE MOLLHOCTU rpebHbIX anekTpoaBuraTenen;

TUMNbl, HOMUHAIbHbIE MOLLHOCTW 3NeKTpoABUraTenen nogpynmBatoLLmMX YCTPOWUCTB;

TUMNbl, HOMUHaIbHbIE MOLLHOCTU 1 HanpsbkeHus TpaHCcopMaTopOB;

TUNbl, HOMUHAambl MOLLHOCTU, TOKU N BpeMsi cpabaTbiBaHMA KOMMYTaLNOHHO-3aLLMTHOWN
annapaTtypbl;

TUMNbl, HOMUHAnNbI MOLLHOCTW, TOKM N HanpsbKeHUs NoNynpPOBOAHMKOBLIX BbINPSAMUTENEN U
NHBEPTOpPOB;

CEYEHWS, XXMIbHOCTb U AfIMHA TOKONPOBOAOB;

HaNPSPKEHNSA U TOKN 3KBUBANEHTHbIX ABUraTesnien NoCTOSIHHOMO U NepPEMEHHOr0 TOKa;

TUMbI, HANPSXKEHNSA N TOKM OTAENbHbIX 3nekTpoasuratenen 60nbLLON MOLLHOCTH.

5.2 PacyeTHas cxema 33C ¢ nonHbIM pacnpeaeneHMeM 3NeKTPO3Heprum Ha
NOCTOSIHHOM TOKe.

Ha puc. 5.2 npeactaBneHa pacyeTHas cxema 33C C nonHbIM pacnpegeneHnem
BblpabaTbiBAaEMOWN 3M1EKTPO3HEPINM Ha MOCTOSIHHOM Toke. PacuyeTHasi cxema CcocTaBreHa 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
3ANEeKTPOaHeprum nepemeHHoro Toka 10.
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Pwuc. 5.2
PacueTHas cxema 33C ¢ nonHbIM pacnpegeneHnem BolpabaTbiBaeMon 3NeKTPOIHEPTUN Ha MOCTOSHHOM TOKe:
1 — reHepaToOpbIl; 2 — NoNynpoBoAHMKOBbIE Bbinpamuteny; 3 — MPLL nocTosHHOro Toka; 4 — NonynpoBOAHMKOBbIE
nHeepTopsbl [3Y; 5 — NONynpoBOAHMKOBbLIN MHBEPTOP OOLLECYAOBbLIX MPUEMHUKOB; 6 — MONYNPOBOAHVKOBLIN
WMHBEPTOP NOAPYMBAKILLEr0 YCTPONCTBA; 7 — CUIIOBON NOHWXAOLWUA TpaHcdopmaTtop; 8 — rpebHble
aneKkTpoABuraTenu; 9 — anekTpoasuratens NogpynvearoLLero yctpoctsa; 10 — obLuecyqoBble NPUEMHUKA
3MNEKTPOIHEPTNM NEPEMEHHOIO TOKa

5.3 PacueTHas cxema D3C ¢ yacTU4HbIM pacnpegereHMeM 3NeKTPO3Heprum
Ha NOCTOSAAHHOM TOKe.

Ha puc. 5.3 npeacrtaBneHa pacyetHaa cxema O3C C 4aCTMYHbIM pacnpegeneHnem
9NEKTPO3HEPTUN Ha NOCTOAHHOM TOKe. PacuyeTHasi cxema cocTaBneHa B COOTBETCTBUM C
NPUHLMNNANbLHON CXEMOWN, PAaCCMOTPEHHON paHee.

Ha pacueTtHon cxeme 5.3 npuBegeHsbl reHepaTopsbl 1, MPLL nepemeHHoro Toka 2, cunosomn
TPEXOOMOTOYHBIN  TpaHcopmaTtop QY 3, cMNOBOM MNOHWXKaKLWMI  TpaHcgopmaTop
o6LlecynoBbIX NPUEMHUKOB 3NEKTPO3HEPrUn 4, ABEHaAUUTUNYNbCHbIE MOSYNPOBOAHNKOBbLIE
BbINpAMUTENN 5, SKBMBANEHTHbIM anekTpogsuratens 6, PLL noctosHHoro Toka 7,
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NonynpoBOAHNKOBbLIE MHBEPTOPLI NOApYynMBaoLWero ycTpoucTsa 8, MosnynpoBOAHUKOBbIE
nHeeptopbl Y 9, rpebHble anekTpogsuratenu 10, anekTpoaBuraTeny nNoapynusaoLLero
ycTtpoucTtea 11.

Pwuc. 5.3
PacueTHas cxema 33C ¢ 4aCTU4HbIM pacnpeaeneHvem BbipabaTbiBaeMon aNeKTpo3Heprum
Ha NOCTOSIHHOM TOKe:

1 — reHepatopsl; 2 — [PLL, nepemeHHOro Toka; 3 — cunoBow TpexobmMoTouHbIN TpaHcdopmaTop MAY; 4 — cunoson
NOHWXKatoLWuiA TpaHcdopmaTop; 5 — NoNynpOBOAHMKOBLIE BLINPSAMUTENU; 6 — SKBUBANEHTHbIN 3NEKTPOABUraTeNb;
7 — PLL, nocTosiHHOrO TOKa; 8 — NonynpoBOAHUKOBbLIE MHBEPTOPBI NOAPYMBAOLLEro YCTPONCTBA;

9 — nonynpoBoAHWKoBbIe nHBepTopbl NAY; 10 — rpebHble anekTpogsuratenu; 11 — anektpogsuraTenu
noApynMBatoLLEero yCTponcTaa

6 BbIBOP PACHETHbIX TOYEK KOPOTKOIO 3AMbIKAHUA

6.1 PacuyeTHble TOYKM KOPOTKOro 3ambikaHma B 33C ¢ nNonHbIM
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 BENMYMHA TOKA K.3., MpOTEKatoLero 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 Tovek K.3. ana 33C ¢ nonHbIm
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 MPOBEPKN COOPHbIX LLMH N0 TEPMUYECKON
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 gpuratenn nogpynumearollero 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 Bbibopa 3alMTHO-KOMMYTALMOHHOM
annapaTypbl U onpegeneHnst Toka NognuTKM ToKa K.3. B Touke K1.

B paccmatprvBaemon cxeme 3alMTHO-KOMMYTauUMOHHasa annapaTtypa MOXeT ObiTb
YCTaAHOBMIEHA Ha BXOAE B BLINPAMUTENb 2 M Ha BBOAE B pacnpeaenuTenbHbl  WUT
NMOCTOSAHHOIO ToKa 3. ABTOMaTMYECKUI BbIKMOYaTeNb (MNKU 3allUTHbIE NPegoXpaHUTeNnn) Ha
BXOA€ BbINpAMUTENS 2 HeoOXoaMMbl ANS 3alMThbl BbINPAMUTENS 2 U OTXOAsLWEN OT Hero
NIMHUK B CITy4ae OTCYTCTBUS BHYTPEHHEW 3aLUNTbLI B BbINPSIMUTENE.

Mpwn BO3HUKHOBEHUU BHYTPEHHUX noBpeXaeHnn B NosnyrnpoBOAHNKOBOM
npeobpasoBaTtene, BO3HWKHOBEHMUSI K.3. HA €ro BXOAEe WNW BbIXOAE, aBTOMaTUYECKUN
BbIKNOYaTeNb OOMKEH MPOM3BECTM 3alMTHOE OTKMAYEeHNne W npenoTBpaTtUTb OTKa3
BbINPSIMUTENS 2 NN €ro NOoNHoe pa3pyLleHne Npyu BHYTPEHHEM NOBPEXOEHUN.

Ha Bbixoge BbInpAMUTENst MOXET ObiTb pacrnofiokeHa KoHgeHcaTopHast 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 aBTOMATUYECKAN BbIKITOMATENb HA MOCTOSIHHBLIN TOK UMK
pasbeanHUTENb-NPeaoXpaHNTENb.
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Pwuc. 6.1
PacyeTHble Toukm K.3. B 33C ¢ nonHbIM pacnpegeneHmemM BoipabaTbiBaemMon
3NEKTPOSHEPTNU HA NOCTOAHHOM TOKeE:

1 — reHepaToOpbIl; 2 — NoNynpoBoAHMKOBbIE Bbinpamuteny; 3 — MPLL nocTosHHOro Toka; 4 — NonynpoBOAHMKOBbIE
nHeepTopsbl [3Y; 5 — NONyNpoBOAHMKOBLIN MHBEPTOP OOLLECYA0BbLIX MPUEMHUKOB; 6 — MONYNPOBOAHVKOBLIN
WMHBEPTOP NOAPYIMBAKILLEr0 YCTPONCTBA; 7 — CUITOBON NOHWXAKOLWUA TpaHcdopmaTtop; 8 — rpebHble
anekTpogsuratenu; 9 — anekTpoasuraTens NOAPYNMBAIOLLEro YCTPONCTBa; 10 — aKBMBaNEHTHbIV
anekTpoasuratens

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 NOApPyNUBatoLLLEro YCTPONCTBA), NepeLleLllero B reHepaToOpHbIA 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 GaTapewn
oonbwon emkocTu. [lpn BO3HMKHOBEHWW KOPOTKOrO 3aMblKaHWsl Ha COOPHbIX LUMHAX
pacrnpefenuTensHOro LWwuTa unv B Apyrom Mecte, KoHAeHCaTopbl paspaasaTcsd Ha TOUKY K.3.
[daHHbIN TOK HeoBX0AMMO yuuTbIBaTb NpU BbIOOpE 3aLMTHO-KOMMYTALUMOHHOMO annapara v
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 NUTAlOLLEro, Yepes pacnpenenurenbHbIn
LNT NepemMeHHOoro Toka, obuwecygosble notpebutenn 10. B Touky cxogatca ABa 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 NOAMNUTKN K.3. OT 3KBMBANEHTHoro anekrpoasuratena 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 KOHAEHcaTopHOW 6aTapen Tak e ByaeT npoTtekaTb K MeCTy K.3.

B cnyyae Hannumsa cunoBoro NOHWKatoLero TpaHcopmartopa 7 Ha Bbixode uHesepTopa 5
OH OKa3blBaeT OrpaHuyMBaroLLee AeNCTBME, YTO HEOOXOANMO yuMTbIBaTb NpU pacyeTe Toka
KOPOTKOro 3aMblKaHus.

6.2 PacyeTHble TOYKM KOPOTKOro 3ambikaHma B 33C € 4YacCTUYHbIM
pacnpeaeneHnemM BbipabaTbiBaeMOW 351EKTPO3HEPrMn Ha NOCTOAHHOM TOKe.

Ha puc. 6.2 npeacraBsneH npMMmep BblOopa pac4eTHbIX ToYek K.3. aAns 93C ¢ YaCTUYHbIM
pacnpegeneHveM BbipabaTbiBaeMOn 3NEKTPOIHEPTUN HA MOCTOAHHOM 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 3aBMCMMOCTM OT MecTa pacrosfioKeHUs 9TOW TOYKM KOPOTKOro  3aMblkaHWst
NPoOn3BOANTCS CYMMMPOBAHME TOKOB OT MCTOYHMKOB MOAMUTKM MeCTa KOPOTKOrO 3aMblKaHUS.
NcTouHnKkamm nognuTkn siBnsitoTcA reHepatopbl 1, rpebHble anekTtpuyeckue gsuratenu 10,
anekTpudeckMe paBuratenu nogpynusarowero yctpouctsa 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 3aLMTHOKOMMYTALMOHHOW annapaTtypbl 1 OnpeaeneHns Toka NoANUTKM Toka B Touke K.
lMockonbKy B paccmMaTpuBaemMoM crnyyae BbiNpAMUTENb 5 NonyvaeT nuTaHue OT CUSIOBOrO
TpaHcopmaTopa, pacyeT TOKa KOPOTKOrO 3aMblKaHWUsl MPOBOOMTCS MO PEXMMY KOPOTKOro
3aMblkaHMsl Ha BTOPUYHOM OOMOTKe TpaHcdopmaTopa 3. OcTanbHble pacyeTbl And 3Ton
TOYKM aHaNoOrM4YHbl pacyeTam 4sis CXeMbl, pacCCMOTPEHHON B 6.1.

Touka K3 pacnonoxeHa Ha Bxoge mHBepTopa 9, nuTarowero rpebHon aneKkTpruyYeckun
asuratens (anekTpoasuraTens NogpynueBaroLLero yctponcTtea). B Touky cxogarca asa Toka
KOPOTKOrO 3aMblkaHWs: OT rpebHOro anekTpu4eckoro Asuratens wnu anekTpoasuraTens
nogpynuearoLLero ycTponcTea, nepeLueaLlero B reHepaTopHbIn pexnm, u ot PLL noctosaHHOro
Toka 7. B nepBom crnydae TOK noanuTkM K.3. B Touyke K71 noctynaetr oT rpebHoro
anektpogsuratens. Bo BTOpoM crniyyae B TOYKy K.3. OydeT 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 TOKE.
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Puc. 6.2
Toukm k.3. B ADC c YacTnyHbIM pacnpeneneHnemM BoipabaTbiBaEMON 3NEKTPOIHEPTMN HA MOCTOSIHHOM TOKE:
1 — reHepaTtopsbl; 2 — MPLL nepemeHHoro Toka; 3 — curnoBow TpaHcopmaTop MAY; 4 — CUNOBOM NOHUXKAIOLLMIA
TpaHcdopmaTop; 5 — NoNyNpoBOAHMKOBbLIE BbINPSIMUTENW; 6 — SKBUBANEHTHbIW 3MeKTpoaBUraTens;
7 — PLL nocTosiHHOrO TOKa; 8 — NONynpoBOAHMKOBbLIE MHBEPTOPbLI NMOAPYNNBAOLLETO YCTPONCTBRA;
9 — nonynpoBoaHuKoBble MHBepTOpbI 'QY; 10 — rpebHble anekTpoaBuratenu; 11 — anekTpoasuratenu
NoApYNMBaKLWLUX YCTPONCTB

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., COCTABIISAETCS CXeMa 3aMELLEHNS AN KAXKA0W TOYKU K.3.

[N aTOro anemMeHTbl CXeMbI U UICTOUHMKM SNIEKTPOSHEPIMN 3aMELLIaOTCS CONMPOTUBIIEHUSIMU
n anektpoaBwkywmmmn cunamm  (OAC), BbIpaXEHHbIMM B UMEHOBAHHbLIX  €4UHULAX:
COMPOTMBIMEHUS — MUIIIMOMAX, TOKA — B KUoaMmnepax, 3NeKTpoaBmKyLLUMe CUrbl — B BOSbTax.
3HayeHnst CONPOTUBIIEHUI criedyeT NpuHMMaTh Npy paboyen TemnepaTtype.

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 MOCTOSTHHOMO TOKa 3aMeLLaeTcsl 9KBMBaNeHTHOM
30C 1 PUKTUBHLIM CONPOTUBMEHNEM.

OnekTpoaBuraTesniu NOCTOSAHHOMO TOKa BCMOMOraTenbHbIX MEXaHM3MOB YYNTLIBAKOTCA Kak
OOVH OKBMBANEHTHbIA WCTOYHWK nuUTaHuss ¢  akBmBaneHtHon J3OAC wn  UKTUBHLIM
COMPOTMBIIEHNEM.

OneMeHTbl CXeMbl NepeMeHHOro Toka (reHepaTtopbl, TpaHcdopmaTopbl, ABUratenu,
peakTopbl, y4acTKM KabenbHbIX TpacC W MNPOTSKEHHbIX LUMHOMNPOBOAOB) 3amellaloTcs
AKTUBHBIMW 1 UHOYKTUBHBIMW COMPOTUBIIEHUSIMM.

MarHUTHO-CBSI3aHHble Y4aCTKU CUCTEMbI 3aMEHSIOTCS SKBMBANEHTHbIMU 3MNEKTPUYECKM
CBA3aHHbIMM  UensaMu. [lpu 3TOM  CONPOTUBMNEHUA NPOBEPAEMbIX aBTOMaTUYECKMX
BbIKMOYaTENEN M annapaToB KOMMYTaLMM U 3alUMThl, @ TaKKe CONPOTUBNEHUS annapaTtos,
YCTaHOBMEHHbIX B 04HOM M AByX ¢hasax (Hanpumep, TpaHcopmaTopa Toka) B CXEMY He
BKMtOYaoTCA.

[onyckaetca  npeHebperatb  OTHOCUMTENbHO  HEOOMbLIMMW  COMPOTUBIIEHUSMMU:
aBTOMAaTMYECKUX BbIKMOYaTENEN, reHepaTopHbix kabenen gnmHon go 10 — 15 M, OWIMHOBKM
LLNTOB, NepexoHbIM COMPOTMBIIEHNEM KOHTaKTOB.

CWHXPOHHbLIE reHepaTopbl, CAHXPOHHbLIE N ACUHXPOHHbIE ABUraTesnn B CXEMe 3aMeLLeHNS
yuntbiBatoTCs ceoumMn OC, akTUBHBIMU N MHOYKTUBHBLIMW COMPOTMBIEHUAMU. [MapameTpbl
reHepaTopoB W CUHXPOHHbIX ABuUratenen MnpuHMMaT MO0 TEXHUYECKUM  YCITOBUSIM.
lMapameTpbl aCMHXPOHHbLIX ABUratenen pasHbiX TUMOB W CpedHWe 3HadeHns napameTpoB
3KBMBAMNEHTHbLIX ACUMHXPOHHbLIX ABUrateneh MOryT npUHUMAaTtbCs W3  NpuUoXxeHns 3
OCT5.6181-81.

Mpn cocTaBneHmMn cxemMbl 3aMeLLEeHNs NocnefoBaTeNlbHO COeANHEHHbIE COMPOTUBIEHNS
3MIEMEHTOB OTAENbHbIX uenen (kabenu, LWKMH, annapaTtoB, NEPEexXOoAHbIX COMNPOTUBIIEHWI
KOHTAKTOB M T.M.) BblPa)X€HHble B MMEHOBAHHbLIX €AWHULAX, 3aMEHSIITCS CYMMapHbIMMU.
AKTUBHbIE N UHOYKTMBHbBIE COMPOTUBMEHMS CYMMUPYIOTCSA OTAENBHO.

Mpn Hanuumm B Ccxeme TpaHcOopMaTopoB HeobxoaMMO  3amellarowme  Ux
COMPOTMBIIEHMST MPUBECTU K OOHOW CTYMEHW HanpsXeHus npuHumMaemon 3a 6asmchyto. K
6a3ncHoON CTyneHn NPUBOASITCS CONPOTUBIIEHUSA BCEX SNIEMEHTOB CXEMbI, YCTAaHOBMNEHHbIX 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 WCTOYHUKOB 3nekTpoaHeprm B J3IC NPUMEHSIIOTCA  CUHXPOHHbIE
reHepaTopbl, B KayeCTBE 3KBMBANEHTHOrO SNeKkTpoaBuratens W 3rekTpoaBuraTens
noapynuBaroLLEero yCTpomcTBa — aCMHXPOHHbIA anekTpoasuratens. B kadectBe rpebHbix
anekTpoaBuraTenen MoryT NPUMEHATECA CUHXPOHHbIE UM aCUHXPOHHbIE ANEKTpoaBUraTenu.

Ha puc. 7.2-1 npeactaBneH npumep pacyeTHOM cxembl 3amelleHuss A3C ¢ NonHbIM
pacrnpeaeneHnem BbipabaTbiBaeMOM 3NIEKTPOSHEPTUM HA MOCTOSAHHOM TOKE C aCUHXPOHHbLIMM
rpebHbIMK ABUraTENSIMN.

B coctaB O3C BX0OAT ABa CMHXPOHHBLIX reHepaTopa 1, 3KBMBANEHTHbIN aCUHXPOHHbIN
anekTpogBuraTenb 2, rpebHOM acuMHXPOHHBLIA SnekTpoaBuratens 3, arnekTpoaBuraTerb
nogpynuearoLLero yctponctea 4.

Ha puc. 7.2-2 npuBegeH npumep pacyeTHOM cxemMbl 3amelleHns 33C C MNOSHbIM
pacnpegeneHnem BbipabaTbiBaeMOn 3NEKTPOIHEPTUN HA NOCTOSAHHOM TOKE C CUHXPOHHbLIMU
rpebHbIMK ABUraTensimMu.

OTnuune gaHHOM CxeMbl 3aknovaeTcd B TOM, 4TO B kadectBe 3 npumeHsieTca
CUHXPOHHbIVN 3reKTpoaBMraTens.

Mockonbky B cootBeTtcTBuM € 2.5.4 crtaHgapta OCT5.6181-81 pacdeT TOKa K.3.
CYHXPOHHOTO ABUratensi 3aMeHsieTCA pacyeToM TOKa K.3. OT aHanoOrMyHoro CUHXPOHHOIo
reHepaTopa, B cxemy O3C gobaBneHbl CONPOTMBIIEHNS CUHXPOHHOW MalUMHbl U KabenbHON
Tpacchl.
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Puc. 7.2-1
PacyeTHas cxema 3amelueHms 93C ¢ NnonHeIM pacnpegeneHMemM BelpabaTbiBaeMO 3MeKTPo3Heprum Ha
MOCTOSIHHOM TOKE C aCUHXPOHHBLIMU rPeBOHBIMN ABUraTENAMM:
1 — CMHXPOHHbIE reHepaTopbl; 2 — 9KBUBANEHTHbIA aCUHXPOHHbIN AneKkTpoaBuraTerns; 3 — rpebHOM aCUHXPOHHbLIN
anekTpoABuratenbs; 4 — aCMHXPOHHBIN 3NeKTpoABMraTens NOAPYNNBAOLLEro YCTPONCTBA
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Puc. 7.2-2

PacueTHasi cxema 3amelleHnst 33C ¢ NOMHbIM pacnpeaeneHnemM BoipabaTbiBaeMon SNeKTPOSHEPTUM Ha
NOCTOSIHHOM TOKE C CUHXPOHHbLIMW rPeBHbIMU ABUraTENsIMU:
1 — CUHXPOHHbIE rEHEPATOPbI; 2 — SKBUBANEHTHbIA aCUHXPOHHBIV 3nekTpoasuratens; 3 — rpebHble CUHXPOHHbIE
anekTpoaBuraTenu; 4 — aCUHXPOHHbIV 3NeKTpoaBUraTens NOAPYNMBAOLLErO 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;
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Puc. 7.3-1
PacueTHas cxema 3ameryeHnsa 33C ¢ YaCTUYHbIM pacnpeaeneHmem BbipabaTbiBaeMon 3NeKTpo3HePrum
Ha NOCTOAHHOM TOKE C aCMHXPOHHBIMU rPpebHBIMY ABUraTENAMM:
1 — CMHXPOHHbIE reHepaTopbl; 2 — 3KBUBANEHTHbIA aCUHXPOHHBIN anekTpoasuratens; 3 — rpebHble aCUHXPOHHbIE
3MeKTpoABUraTenu; 4 — aCMHXPOHHbIE 3MeKTpoABUraTeny NoapyIMBatLLMX YCTPONCTB

.2 ecnu cxema MOSIHOCTbI0 CUMMETPMYHA OTHOCUTENbHO TOYKMU K.3. (OQMHAKOBble
WCTOYHWUKW, OAWHaKOBble COMPOTMBIEHUS W T.n.) Nubo ee 4YacTb UMeeT CUMMETPUIO
OTHOCUTENbHO HEKOTOPOW NPOMEXYTOYHOW TOYKW, €€ MOXHO CIOXUTb N0 OCU cuMmMeTpun. B
3TOM CIy4yae MOLUHOCTb MCTOMHMKOB WM OBUraTtenen paBHa CyMMe WX MOLLUHOCTEW, a
COMPOTMBIEHNS CKNaablBalOTCs NapannenbHo;

.3 3aMeHa nocrnenoBaTernbHO WY napannenbHO BKIYEHHbIX CONPOTUBIEHUIA OAHUM
SKBMBANEHTHbIM;

4 3aMeHa OBYX UIN HECKOMNbKUX UCTOMHMKOB NUTaHMS OAHUM SKBMBAIEHTHbIM;

.5 napameTpbl BCeX 31IEMEHTOB CXEMbI, y4acTBYOLWMUX B Npeobpa3oBaHnn, OOIMKHbI
ObITb BbIpaXXeHbl B OMHAKOBbIX eAVHULIaX.
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Puc. 7.3-2
PacuyeTHas cxema 3amelleHns 3BC ¢ YacTUYHbIM pacnpegerneHmem BolpabaTbiBaeMOon aNeKTPO3HEPrum Ha
NOCTOSIHHOM TOKE C CUHXPOHHbIMW rpeBHbIMU ABUraTENSAMU:
1 — CUHXPOHHbIE reHepaTopbl; 2 — SKBUBASNEHTHbIA aCMHXPOHHbIN aneKkTpoasuraTenb; 3 — rpebHbIe CUHXPOHHbIE
anekTpoasuraTenu; 4 — aCUHXPOHHbIE SNEKTPOABUraTeNu NOAPYMBaOLLMX YCTPONCTB

8 PACYET TOKOB KOPOTKOIO 3AMbIKAHUA B 33C C PACIMNPEAENEHUEM
HA MOCTOAHHOM TOKE

8.1 O6wme nonoxeHusi pacyeTa TOKOB KOPOTKOro 3amMmblkaHuMa B J3C ¢
pacnpeaeneHMem Ha NOCTOSAHHOM TOKe.
8.1.1 Pacyetr TOKOB KOpOTKOro 3amblkaHms B J3C C pacnpegeneHvem 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 SBNSOTCSA: reHepaTopHbIe 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, nonydawowme nutaHue oT WuTa 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 KOpoTKOro 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 MUCTOYHMKOB MUTAHWUS U MOAMUTKW, BXOOALIMX 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.

NcTouHmkamn anekTpoaHeprumn B coctaBe IAC ¢ pacrnpegeneHnemM arnekTpo3Heprnm 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 1 BbINpAMUTESb
nony4aet nutaHne PLL nocTtosHHOro Toka. Npu 3TOM KONUYECTBO reHepaToOpoB MOXET He
COOTBETCTBOBATb KONMMYECTBY BbINPAMUTENEN.

Mpn KOPOTKOM 3aMblkaHWMM Tpexda3HOro MOCTOBOrO BbINPSIMUTENS MNUTAOLWMIA €ro
TpaHcopMaTop B TEeYEHME BPEMEHWU K.3. OKa3blBAETCA 3aKOPOYEHHbIM Yepe3 BEHTUMW.
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 Y4E€TOM COOTHOLUEHMS
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 onpeaenseTcs
no doopmyne

100-v2-P.
— YA
Iyrg = Iy

.1073 (8.2.1-1)

K

unm no dopmyne

UyP,
Ly = +[2/3 - =22 (8.2.1-2)
/xsz+rT2p
roe U, — HOMMHanbHoe HanpsiXeHne BTOPUYHON 0OMOTKM TpaHcdopmaTopa, B;
I, — HOMWHanNbHbIA TOK BTOPUYHON 0BMOTKM TpaHcdopmaTopa, A;
e, — HanpsbkeHue KOPOTKOro 3amblkaHusi TpaHcopmaTopa, %;

Typs Xpp — @KTUBHOE M UHAYKTUBHOE COMPOTMBIEHUS TpaHcthopmaTopa, NpMBeAeHHbIe KO BTOPUYHOM
obmoTke, MOM;
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P,=( + e /Xy — yaapHbIl - KOAMULMEHT, ONPEAensioWnii  OTHOCUTEMbHYIO  BEeNUUMHY
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, — HOMMHanbHas MOLWHOCTb TpaHcopmaTtopa, KBA;
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U, — HOMVHanbHOe HanpskeHne BTOPUYHON 0B6MOTKM TpaHcdopmaTopa, KB;
AP, — noTepu KOPOTKOro 3amblkaHus, BT.

HeobGxoammble pans pacyeTa napameTpbl TpaHcopmatopa onpeaenstoTcs 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. BbINpsiMUTENS onpeaensietca no gopmynam (8.2.1-1)
n@21-2)npup, = 1.

Mpyn MOWHOCTM BbINpsIMUTENS, MpeBbiwaowen 1/25 MOLWHOCTU  CUHXPOHHOIO
reHepaTopa (reHepaToOpoB) pacyeT MakKCUMMAaNbHOIMO ToKa K.3. HE0O6XOAMMO NPOBOAUTL C
y4yeToOM napameTpoB nocnegHero (NnocneaHmx).

MapameTpbl 3BC, HeobxoaMMble Ons pacdeTa, crieayeT NPMBECTU K €ANHbIM 6a3nCHbIM
YCIOBUSIM.

3a 6asuncHble BENMYMHbLI NPUHUMAKOTCS:

OasncHas MOLWHOCTb

S¢ = Sp1 + Spa+... +Srw, (8.2.1-5)
roe Sr1 = Sry —HOMMHAmbHbIE MOLLHOCTW CUHXPOHHBIX reHEepPaTopoB, NUTAIOLLMX TOYKY K.3., KBA;
6a3ncHoe HanpskeHne, paBHOE HOMWHANBHOMY HaNpPsPKEHMIO reHepaTopoB

Is = L (8.2.1-6)
GasnCHbIN TOK

Is = Sg/(\3 - Ug); (8.2.1-7)
©as3ncHoe conpoTUBNEHUE

Zs = Ugs /(N3 - Iy). (8.2.1-8)

MNMony4yaemble pacyeTHble COMPOTUBIIEHWS A0 TOYKM K.3. NpuBOOATCH K 6a3nCHbIM
ycroBusam no copmyrne:

* —
Z; = Z,/Zs, (8.2.1-9)
roe Zp — pacyeTHOe COMPOTUBIIEHNE A0 TOYKM K.3., MOM;
Zs — GasncHoe conpoTtunexve, MOwm;
Z¢ — pacyeTHOe COMpOTMBIIEHME [0 TOYKU K.3., O. €.

[ns pacyeta mMakCcMManbHOro TOKa K.3. BbINPSAMUTENSA COCTaBNSETCH pacyeTHas cxema
3aMeLLleHns, B KOTOPOW BCE 3reMeHTbl (reHepaTopbl, annapaTbl, y4acTkM KabernbHbIX Tpacc,
TpaHcopMaTop) 3aMeLlatoTCsl  akTMBHbBIMWM U MHAOYKTUBHBbIMW - cOnpoTuBneHnsamu. Bce
COMPOTMBIEHUSI PACHETHOM CXEMbI ONPeaENATCA B UMEHOBaHHbIX eauHuLax (cm. puc. 8.2.1-1).

Mpn pacyeTe MmakcMMarnbHOro TOKa K.3. peKOMeHayeTCcH npeHebpedb cConpoTUBNEHNAMM
KOMMYTaLMNOHHbIX annapaTos, LUMH U NepexoaHbIMU COMPOTUBIIEHNSIMUA KOHTAKTOB.

AKTUBHbIE M WHAOYKTMBHbIE COMPOTUBMEHMSA KabenbHbIX y4acTKOB OMNpeaensitoTcs no
dopmynam
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Txas = Ty * L/
(8.2.1-10)
Xka6 — Xy ° LK/n1
roe Tyns Xy — @KTMBHOE U WHAYKTUBHOE COMPOTUBIIEHWS 1 M kaGenbHOW NHUKM, ONpeaensatTca no
crnpaBoYyHbIM Tabnuuam;
L, — p4nvHa 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 3ameLleHnst Ana pacyeToB ToKa K.3. reHepaTopoB B AQC € yacTUyHbLIM pacnpegeneHnem
3MeKTPO3HEPTMN HA NOCTOSHHOM TOKe:

[, - T,, — CUHXPOHHbIE FrEHEPATOPbI; 1,1 — T4, — AKTUBHOE CONPOTUBNEHME ha3bl 0GMOTKM cTaTopa reHepaTopa
npu 348 K (75 °C), MOMm; xj; - x4, — CBEPXNEPEXOAHOE MHAYKTUBHOE COMPOTMBIIEHNE reHepaTopa no
NPoAoNbHON 0cU, MOM; Tiag — Tiagn + 1, Xiag — Xiagn + 1 — @aKTUBHOE W MHOYKTUBHOE CONPOTUBNEHMS KabenbHbIX
y4acTKOB Ha NepeMeHHOM ToKe, MOM; 7y, X, — NPUBEAEHHBIE K HAMNPSHKEHUIO NEePBMYHON OBMOTKM aKTUBHbIE 1
WHOYKTVBHbIE CONPOTMBMEHUS TpaHCcdopMaTopa 1 yYacTka Lenmn OT BbIBOGOB BbINPAMUTENS A0 TOYKK K.3., MOM

MpuBeAeHHbIE K HaMNPsSKEHU0 MEepBUYHON OOMOTKM aKTMBHbIE W MHAOYKTUBHbIE
COMPOTMBIEHUS TpaHcdopMaTopa M ydacTka Lienu OT BbIBOLOB BbINPAMUTENS OO TOYKM K.3.
onpegenaTca no oopmynam

Tap = (Trp + Tie=) - (U,/U2)%
(8.2.1-11)
Xnp = (pr + xx=) : (Ul/U2)21
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roe U, n U, —HOMUWHanNbHOE HanpshkeHne nNepBMYHON U BTOPUYHON 0OMOTOK TpaHcdopmaTopa, B;
Typy Xrp — @KTUBHOE W MHOYKTUBHOE COMPOTUBMEHNA TpaHcdopmaTopa, orpefeneHHbie Mo

dopmynam 8.2.1-3 n 8.2.1-4, mOwm;

Xg— — aKTMBHOE M UHAYKTMBHOE COMPOTUBIIEHUS 3IEMEHTOB Lieny OT BbIBOAOB BhINPAMUTENS
[0 TOYKM K.3. HA CTOPOHE MOCTOSIHHOFO TOKa B OAHOM Morntoce (NMpu HanM4Mm gpoccensi B
pacyeTHYI CxeMy 3aMelLeHus BkItodaeTcs 1/2 ero conpotusneHus), MOmM.

Tk=»

B kaxxgon n3 BeTBen pacyeTHOW CXeMbl 3aMeLLeHNsa OTAENTbHO CYMMUPYIOTCS aKTUBHbIE
W WHOYKTUBHbIE COMNPOTUBIMEHWUA, B pesynbTaTe 4ero pacdetHasi cxema nNpuUHUMaeT Buf,
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,s

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 napannenbHO COeANHEHHbIX yHaCTKOB O4HNM 3KBUBASIEHTHbIM (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 hopmynam

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 Lenen, 3aTeM x,., BHOBb MOMyYeHHOW Lenn x,.; U OAHOW U3 OCTaBLUMXCA U T.4.

Cxema (puc. 8.2.1-3) npeobpasyeTca B aKBMBANEHTHyt0 cxemy (puc. 8.2.1-4) 3ameHoun
nocreaoBaTernibHO COEAVHEHHbIX Y4aCTKOB 3KBMBAINEHTHbIMMU.

I

XSF

Puc. 8.2.1-4
OKBUBANEHTHas cxeMa 3aMeLLeHNs1 MOCnefoBaTeNbHO COEANHEHHBIX Y4aCTKOB
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Ty = Typ + Ty ( )
8.2.1-16
Xy = Xgp + Xy

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 hopmyrne:

V2-E] Uy
J —— P (y + Pyﬂ— 1) - T Is, (8.2.1-18)
P 2
roe EjJ — HavanbHoe 3HauyeHue cBepxnepexopHoi J[C, koTopoe mpu pacyeTax pekoMeHAyeTcs
npuHumate Ej = U = 1,0 o.¢;
y — KO3 ULIMEHT 3aTyXxaHWa NEPUOANYECKON COCTaBNAIOLLEN TOKA K.3. 33 BPEMSI JOCTUXKEHMS

MaKcMMyma 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
CBEpXMNepPEXoaHOro Toka K.3. T"d B MoMeHT BpemeHnu t = 0,01 c.

Mpn ognHo4vHOW paboTe reHepaTopa uinn napannenbHon' paboTe reHepaTopoB OQHOrO
Tuna T,, NpuHUMaeTcs paBHoil T, OAHOTO reHepaTtopa; npu napannensHon paboTe
reHepaTopoB pasHbIX TMNOB T,;, MPUHUMAETCS PaBHOI Ty, C GOMbLUMM 3HAYEHUEM;

P, — yAapHbI k03(phULMEHT, onpefensiemMblid no kpuson puc. 8.2.1-6 B 3aBUCUMOCTM OT
OTHOLLEHUS COMPOTUBNEHUSA X, /1y, ONpeaAeneHHbIX no dopmyne (8.2.1-16).

10

T"d_.aallc

995 o w//—: . -
Q9 >
08 }‘“ ol

13
08 —17
0751
07

! @z g3 g4y 45 46 @7

Puc. 8.2.1-5
KpviBble 3aBUCUMOCTH KO3hdULMEHTa 3aTyXaHWsA NEPUOANYECKO COCTaBNAIOLLEN TOKa K.3. OT Z; U NOCTOSHHOM

BPEMEHM NEePUOANYECKOI COCTABMAIOLLEN CBEPXMNEPEXOAHOIO TOKa K.3. Ty, FAe No ocu abeumce ykasaHbl
3HAYEHWS1 PacYETHOro COMPOTMBIIEHNS 4O TOYKM K.3. Z%, @ N0 OCU opavHaT 3Ha4YeHus koadduueHTa
3aTyxaHus y

8.2.2 PacyeT TOKa KOPOTKOro 3amMblkaHWsi OT reHepatopa B JO3C C MOMHbIM
pacnpegeneHmem areKTpodHepPrn Ha NoCTOAHHOM TOKe.

B 33C c nonHbiM pacnpegeneHnem 3neKTpo3HEeprum Ha MOCTOSAHHOM TOKE Kaxabln
reHepaTop NOAKMOYEH K CBOEMY BbINPSMUTENIO.
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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 CONPOTMBIIEHMI KaDEeNbHOM NNHUM FreHepaTop — BbINPSAMUTESb.

[ns pacdeta no nacnopTHbIM [AaHHbIM Ha reHepaTop HeobxogMMo onpenenvTb
cnefyowine BennymHbl:

Sry — NONHaa HOMUHarbHas MOLLHOCTL reHepaTopa, KBA;

Uy — HOMUHanbHoe HanpsbkeHue, B;

I— HOMUHarbHbIA TOK reHepaTopa, KA;

f — HOMUHanbHasa YacToTa reHepartopa, 'u;

7. — aKTUBHOE COMNpPOTMBNEHNE 0OMOTKM cTaTopa, O. €.;

x; — CBepXnepexogHoe NHOYKTUBHOE CONPOTUBIIEHME NO NPOAOSIbHOM OCK, O. €.;

X, — NepexogHoe MHAYKTUBHOE COMPOTUBIIEHME MO NPOAONbHOM OCH, O. €;

T, — cBepxnepexofHasi NOCTOsiIHHAasA BPEMEHW Mo NPOAONbHON OCH, C.;

cos@ — KO3 PULNEHT MOLLIHOCTW.

Cxema 3amelleHus Onsi pacyeta Toka K.3 reHepatopa B O3C C nMoOmHbIM
pacnpegeneHnemM 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 HaNPsKEHWIO reHepaTopoB Ug = Uy;

6Ga3nCHbI TOK

6asncHoe conpoTuBneHne

Is = S5/ (V3 - Ug); (8.2.2-1)
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127 F A R

Ra
120
118
16
114 7
112
110 7
{08
106 =2
' re
104 /

100 e
100 I=—1—]

“"0u 45 Q6 07 08 09 10 {1 4Z 13 (4 15 16 17 14

Puc. 8.2.1-6
3aBMCMMOCTbL yAapHoro koadduumenTa Py, OT OTHOLIEHWSA x /1 LeNu K.3.: MO 0cu abeumce — 3HaueHus P, No ocu
OpauHAaT — 3Ha4YeHNE OTHOLLEHUS X /T

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 6GasucHbIM
yCroBusim no oopmyre

75 = 7,/ Zs, (8.2.2-3)

roe Z, — pacyeTHOe CONpOTMBIEHNE 0 TOUKM K.3., MOM;
Zs — 6asucHoe conpoTuenenne, MOwm;
Z¢ — pacyeTHoe ConpoTUBIIEHME [0 TOYKM K.3., 0.€.

[ns pacyeTa MakcMmarnbHOro TOKa K.3. BbIMPSAMUTENSA COCTaBMSAETCS 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 COMPOTMBIIEHUS] KabenbHbIX Y4acTKOB ONpenensawTcs no
dopmynam

Tka6 = Tyn * LK/n;
(8.2.2-4)
Xka6 = Xyp LK/nJ

roe: Ty Xyq ~— @KTMBHOE U WHAYKTUBHOE COMPOTUBIIEHMA 1 M KaGenbHOW NUHUKM, ONpedensalTcsa no
cnpaBoyHbIM Tabnuuam (npunoxexue 4 OCT5.6181-81);
L, — pAnvHa kabenbHOro yyactka, m;
n  — 4MCrno 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.

EY =Ug+1y-xj - singy; (8.2.2-5)
Ey = Uy + Iy - x; - sing,, (8.2.2-6)
roe Uy, Iy, sing, —HanpsbkeHne M TOK reHepatopa B O. €. W Yron CABWAra MeXay HAMW 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, —KO3MULIMEHT anepuoanyeckon cocTaBnsiolwei, onpeaensemsii no Kpueon y, = f(x/r),

npuweegeHHon B cTtaHgapte OCT 5P.6181-81 (npunoxenue 10), onpepensembii B
3aBMCUMOCTU OT OTHoLeHus (x; + x) /(1. + 7).

8.3 PacueT ToKa KOPOTKOro 3aMblKaHUsi OT rPeObHON 3NEeKTPOYCTAaHOBKM.

8.3.1 PacyeT TOKa KOPOTKOro 3aMbikaHusi OT rpebHOM 3neKTPOyCTaHOBKU C
CUHXPOHHbIM O[],

PacueT Toka K.3. OT rpebHON SNEeKTPOYCTaHOBKN C CUMHXPOHHbIM O[] npounsBogutcs
aHanorM4yHoO pacyeTy ToKa KOPOTKOro 3aMblkaHWsi CUHXPOHHOIO reHepaTtopa (8.2.2 HacTosALen
METOANKN).

CeepxnepexopgHas JOC E', n nepexopgHast SOC E, onsa gsuratens, paboTatollero c
nepeBo3byxaeHnem (C onepexarLmm Ko3apOULUMEHTOM MOLLHOCTK), ONpeaenseTcs no Tem
xe copmynam, 4yto n 3[4C reHepaTopa, paboTaloLero Ha akTUBHO-MHOYKTUBHYHO HarpysaKy.

8.3.2 PacyeT TOKa KOPOTKOro 3aMbikaHusi OT rpebHOM 3neKTPOyCTaHOBKU C
ACUHXPOHHbIM O[],

Tok noanuTKM OT acUHXPOHHBIX M3[ cnegyeT yunTbiBaTb ANA NEPBbIX TPEX Nepuoaos
TOKa K.3.

[lns pacyeTa no NnacnopTHbIM AaHHBbIM Ha aCMHXPOHHBIV SNeKTpoaBuraTens HeobxoanmMo
onpeaenuTb cneayoLlme BENUYMHbI:

Pjy — HOMUHarnbHaA MOLHOCTb, KBT;

Iy — HOMMHanNbHbBIN TOK, KA;

Te; — 8KTMBHOE COMpPOTUBIEeHne 06MOTKM cTaTopa, 0. e.;

X — NepexoaHoe UHAYKTMBHOE CONpOoTMBIeHne 06MOTKM cTaTopa, o. €.;

X, — UHOYKTVBHOE COMNPOTMBIeHne 06MOTKM cTaTopa, 0. €;

U — KO3(hPULUMEHT MarHMTHOM CBSA3M OOMOTOK poTopa U cTaTopa;

T, — NOCTOsIHHas BpeMeHn 0BMOTKM poTopa, C.;

T, — nepexofHas nocTosiHHas BpemeHn 06MOoTKM poTopa, C.

OnpepensieTca HadanbHOE 3Ha4YeHNe NepnoagnyecKon CoCTaBAoLLEN TOKa K.3.

! J— UC

Io, = 7 K (8.3.2-1)
pA

roe U, —HanpspkeHve Ha cuaepe Asuratens A0 K.3. MPUHUMMaeTCst paBHbIM 1 npu pacuyeTe B O. €.

asuratens u 0,95 npu pacyeTe B 0. €. reHepaTopa.

[lanee onpegensem nepMoanyeckyto COCTaBNAOLLYHO TOKA K.3. (4EACTBYIOLLLEE 3HA4YEHNE)
AN MOMeHTa BpeMeHu t onpegenseTcsi no opmyrne
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Iy = 15, - eCH/Tre), (8.3.2-2)

roe T, — NOCTOSAHHAs BPEMEHM 3aTyxaHusl NepexofHoro npouecca.

[Npw K.3. Ha 3axumax asuratens Ty, = T,

Mpwn K.3. B LENN NOCTOSIHHOIO TOKa YYMTLIBAETCA CONPOTUBIEHME KabenbHOW NUHUN OT
ABuratensi 4o MHBepTopa.

!
TI _ Tr . (xd +xl<36)'(xa+xxa6)+(rcq+r1<36)2
(xﬂ+x1<36)2+(rca+rxa6)2

, (8.3.2-3)

3HaveHus e™™ npueegeHbl B ctaHgapte OCT5P.6181-81 (npunoxenune 11).
MonHbIN TOK K.3. OT ABUraTens (aMnnmTygHoOe 3HavYeHne) 4ns MOMeHTa BPEMEHN t MOXET
ObITb onpeaeneH no dopmyne

itamax = V2 - (Im 7 ) Ct/Tse), (8.3.2-4)
A
roe TS’e — NOCTOAHHaA BpeMeEeHN 3aTyxaHnqa al'lepVIOﬂ,Vl‘-leCKOVl COCTaBJ'IFHOLIJ,eVI TOKa K.3., onpegenaeTtca
no copmyne
! X’ +x,
T, = Cdties) (8.3.2-5)

(w'(rcu+rxaﬁ’
roe w — yrrnoeas 4yactota, w =2 -m- 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 Yo — KO3MULMEHT anepuoamnyeckori COCTaBMAOLWEN, onpedensemMbii no Kpueon y, = f (x/r),
npuBeaeHHo B OCT 5P.6181-81 (npunoxexue 10), onpepensiembli B 3aBUCMMOCTU OT
OTHOLWEHUS (Xg + Xyas)/ (Tey + Tas)-

8.4 PacueT TOKa KOpPOTKOro 3aMblKaHUsi OT 06LieCYyAOBbIX MNPUEMHUKOB
3NeKTPO3Heprum.
8.4.1 PacyeT TOKa KOPOTKOTO 3amblkaHWs OT OOLLECYdOBbIX MNPUEMHUKOB

anekTpoaHeprun B 33C ¢ YaCTUYHbIM pacnpeaeneHmeM Ha NOCTOSTHHOM TOKe.

B 33C ¢ 4yactudHbiM pacnpedeneHnemM 3feKTPOSHEPIMM Ha MOCTOSSHHOM TOKe BCe
obulecynoBble NOTPeEOGUTENN SNEKTPO3HEPrUK nonyyatrT nutaHue ot [PLL nepemeHHoro
Toka. OT Pl noctosHHOro TOKa nNOMNy4awT MUTaHWEe YaCTOTHO-pPerynupyemblii
anekTponpmeog;: rpebHble dNeKTPOyCTaHOBKN U NPMBOA NOAPYIMBAIOLLNX YCTPONCTB.

O6wecynoBble NPUEMHMKK, MOyYaloLWme NMTaHne OT WMTa NepeMeHHOro ToKa, BITUSAHUS
Ha NoanuUTKy TOKa K.3. Ha wWuHax PLL nocTosHHOro Toka nNpakTU4ecku He OKasbiBalT. JTO
00yCrnoBneHo TeM, YTO CyMMapHas MOLLHOCTb Taknx notpebutenen CywecTBEHHO MEHbLUEe
MOLLIHOCTW reHepaTopoB.

CeTb pacnpegeneHuss Ha MOCTOSAHHOM TOKe Mony4YyaeT nuTaHue OT BbiNpAMUTENEN,
NOAKMYEHHBIX K CUITOBLIM TpaHcdopmaTopam.
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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
3MEKTPOSHEPIrMM NepemMeHHoro Toka B 99C ¢ NonHbIM pacnpeaeneHnem Ha NoCTOSAHHOM 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. Hambonee molwHble NoTpedbutenu nony4yaroT
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 gopmynam (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
1 cMnoBon TpaHcopmaTop. MIHBEpTOp 1 CUIOBOW TpaHcopMaTop ABMASKTCA 06paTUMbIMK
anemMeHTamMmn CXembl U NPOBOAST TOK B 0BpaTHYHO 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 oxvaaemass MOLLHOCTb 3KBMBANEHTHOro ABUraTensd 3HavuMTenbHO (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 MoLlHOCTb SKBMBANEHTHOro ABWUraTesis cornocTtaBMMa C MOLLHOCTbO [JY, TO
Heo6Xo0aNMO YyYnTbIBaTb TOK NOAMUTKN TOYKN K.3. OT 4aHHOTO UCTOYHUKA. OrpaHMynTEeNbHbIM
chakTOopoM nponyckaHus ToKa K.3. 4epe3 TpaHchopmatop sBnseTcs ero rabaputHas
MOLLHOCTb. B cnydyae, ecnu MOLWHOCTb 3KBUBANEHTHOrO ABWUratens MeHblue rabapuTHon
MOLLHOCTN TpaHccopmaTtopa, TO pacyeT Toka MNOAMUTKA TOYKM K.3. MPOM3BOAUTCHA MO
MOLLIHOCTW 3KBMBANEHTHOro ABuraTens.

ToK nognuTKM OT 3KBUBANEHTHOrO ACUMHXPOHHOrO 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. —ko3tdurumMeHT TpaHchopMaLmK.

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 Z, —pacyeTHOE COMPOTMBIIEHME [0 TOUKM K.3.;
U, — HanpshkeHvue Ha nepBuYHON 0GMOTKE TpaHcdopmaTopa.
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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 MOAKMOYEHbl 3neKTpudeckue asuratenmu
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
HEeNoCpPeACTBEHHO K LMTY MNOCTOSIHHOIO TOKa, PacCYMTbIBAOTCS Criegyowmm obpasom.

A AHanunTudeckmn MeToq pacdeTa MakCUMarbHOro TOKa KOPOTKOro 3amMblKaHWUS
OT aneKTpoasuratenen NOCTOAHHOroO TOKa.

PacueT makcumanbHOro Toka KOpoTKOro 3aMblKaHWS OT SN1eKTpoaBUraTenen NoCTOSIHHOIro
TOKa aHanuMTU4eckKMM MeTO4OM MNPOBOAUTCS MO BbIPAXEHUAM W NOCNeaoBaTeNlbHOCTH,
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 — kKoachpuuumeHT, 1/c;
B,y —koadduumeHT, 0. e.;
K, = 1 —pana mawuvH 6e3 KoMneHcauMoHHON 0OMOTKM;
K, = 0,8 —[ans MawuH ¢ KOMNeHCaUNOHHOM 0OMOTKOW.
U,y —HOMMHarnbHOE HamnpsikeHWe He3aBUCUMOW OOMOTKM BO3OYXOEHWS NpU XONOCTOM XO4e U

HOMWHArbLHOM HanpskeHuu, B;

E, —HoMuHanbHasa 30C maluuHbl, B;

P —4uKcno nap MosiCcoB;

U, —HOMWHaNbHOE HanpskkeHne MaluuHbl, B;

®,, — HOMMHanbHbIA NONE3HbIM NOTOK MalLUMHbI Ha nostoc, B6;

W, —4mncno BUTKOB OBMOTKM HE3ABMCMMOTO (MapannensHoro) Bo3byXaeHns Ha nomnkc;

a, —4uUcno napannenbHbIX BeTBEW 0OMOTKM HE3aBMCUMOTO (NapannenbHoro) Bo3byxaeHuss;

R, —akTnBHOe conpoTtusreHve uenu skopst npu T = 348K (75 °C), Owm;

I, —HOMWHanbHbIN TOK siKOp4, A;

e, —peaktnBHasa OLC KOPOTKO3aMKHYTOMN CeKLumn 06MOTKM sikops, B;

Kg  —KO3(PMLMEHT LLIETOYHOTO NEPEKpPLITUS;

F, —Hamar{mumsalollasl cuna rnornepeyvyHon peakunu siKops B HOMUHaNbHOM pexume (Ha napy
NoncoB);

b, —LWMHA KOMMYTALMOHHOW 30HbI, CM;

AS,, —HOMUVHanbHas NuHerHas Harpyska skops, A/cwm;

W, —4ncno BUTKOB CEPUECHON 0OMOTKM BO3OYKOEHNST HA MOIHC;

a. —4uUCcno napannenbHbIX BETBEW CepuecHor 06MOTKM BO3byxaeHus;

Io —TOK OBMOTKM He3aBuMcuMOro (mapanfenbHoro) BO3OYXAEeHWS MpuM XOfIOCTOM Xode MU
HOMMWHaNbHOM HanpspkeHuu, 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 — koapduumeHnTsl, 1/c;
B — koadpcpuumeHT, 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 BO3bYy)XOeHNEM YCTaHOBUBLUMIACS TOK K.3. paBEH HYIO.

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 iem — MaKCUMarbHbIA TOK K.3., O. €.

MakcumanbHbIM TOK K.3. Ha BblBOgax ABuratens, paboTaBwumx 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 ToOka KOPOTKOro
3aMblKaHWA OT aneKkTpoaBuUraTeneii 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 .
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3aBUCUMMOCTb BCMOMOraTeNnbHOM BennynHbl J 0T koaddmumeHToB 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 cooTtBeTcTBUM C YMNPOLUEHHBIM METOO4OM pacyeTa TOKa KOPOTKOro 3amblKaHus
onpefensdeTca BefiMMMHA MaKCUManbHbIM  TOK K.3. ANd MaluH C He3aBUCUMbIM
BO30YXOAEHMEM MPU X 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 WCTOMHWKaMW MNUTaHUA, MNPOU3BOAUTCHA aHanorMyHo 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 paboTaolmx B pacCHMTLIBAEMOM peXMME 3NeKTpoaBUraTenen;
Iywn — HOMWHAmbHBIA TOK n-rO ANeKTpoABUraTens, paboTalroLlero B pacHeTHOM pexunme, KA,
Iymn M — BepyTCA M3 TABNULbI HAarpy3oK.

Tok noanuTKnU OT 3feKTpoaBuraternien BCnoMoraTesibHbIX MEXaHW3MOB Y4YMTbIBAETCS
TOJbKO NPU pacyeTe MakCMMarnbHbIX TOKOB K.3.

8.5 PacueT TOKa KOPOTKOro 3aMblKaHMA OT KOHAEHCATOPHbIX GaTapen.

B 33C c pacnpegeneHMem 3aneKTPO3HEpPrMm Ha MOCTOSIHHOM TOKe KOHAEHCaTOpHble
Oatapen MOryT ycTaHaBnuMBaTbCA Ha BbIXOOE BbINPSIMUTENEN, BXOAE WHBEPTOPOB WU
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 OTXoAsAWNX hugepax, 3HaUNTENBHOE BITUSIHUE
Ha yOapHble TOKM K.3. OPYrMX WCTOYHMKOB MOAMUTKA OKasbiBalOT TOKW paspsga
KOHOEHCaTOpOB.

EMKOCTM KOHOEHCATOPOB, yCTaHABMBAEMbIX Ha BXO4aX WHBEPTOPOB U BXOOSALMX B
COCTaB aBTOHOMHbIX WHBEPTOPOB, 3HAYUTENbHbLI U AocTUraloT BenudnHel 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  MNOAKMYUTL 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 Opyryto (Mpu nx HegocTaTke), YTO ByaeT npoaormKaeTcs Ao
Tex nop, noka noTeHumanbl 06KNaaoK He BbIPOBHSOTCS, 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 U3MEHeHNa HaNPSHXKEHNUA U TOKa Ha KoHAeHcaTope npu paspsaae
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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 MakCMMarnbHbIA, TaK YTO paspsg npoucxoguT ObicTpo. [pyu NOHWXEeHUU
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 Kak COMPOTMBIIEHWUSA, Tak M €MKOCTU YyBenuvyMBaeT
NPOAOCIMKNTENBHOCTL pa3psga. C yBennyeHnem conpoTMBIIEHNSA pa3psagHbIA TOK CHUXKaeTCs,
3amennsaeTcsa Npouecc NepeHOCKN 3apsifoB C OOQHOW Ha Apyryto obknagky. C yBenmyeHnem
€MKOCTWN KOHAEeHcaTopa NoBbILWaeTcsa 3apag Ha obknaakax.

Pa3spsag koHgeHcatopa eMkocTbio C, 3apsKeHHOro 40 pas3HOCTU MOTeHUManoB 4epes
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

.Uy
ip=-=2etT, (8.5-2)
R
roe Ut — HanpsXxeHne Mmexay 06KJ‘Ia,CI,KaMVI KOHOEeHcaTopa 4Yepes t CeKyH nocrie Havana pas3psaa, B,
it — TOK B Uenun KoHgeHcaTopa CyLU,eCTByIOLLlel;l yepes t CekyH[ nocne Ha4dana paspsga,
T - paCCManMBaeMle MOMEHT BpeMeHN OT MOMeHTa Ha4ana 3apaga, C;

Uy, —HanpshkeHne UCTOYHUKA, OT KOTOPOro Npon3BoauTCa 3apsa KoHaeHcaTopa, B;

C  —eMKoCTb KoHAeHcaTopa, ®;

R —conpoTuBneHue Uenu paspsga, Owm;
T  —nocTtosiHHas Bpemenu, ¢ (T = RC);
e = 2,718.

Mpouecchl 3apsiaa v pa3psifa KOHAEHCATOPOB paccMaTpuBaroTCs OObIYHO B 3aBUCUMOCTH
OT NOCTOsIHHOM BpeMeHun uenu RC. [NocTosiHHas BpeMeHU NpakTUYecKn ykasbiBaeT, Yepes
Kakon NPOMEXYTOK BPEMEHMU, C, HANPsSPKEHNE paspsikaeMoro KoHAeHcaTopa yMeHbLIaeTcs B
e = 2,718 pas, oT paccmMaTpUBaAEMOro HanpsXkKeHns.

Mpu 3apsge KoHAeHcaTopa MNOCTOSHHAs BPEMEHM YyKa3blBaeT BpPeEMS, C, B TeveHue
KOTOPOro HanpsikeHne Ha obknagkax nosbilaeTca Ha 63 % OT pasHuULbl Mexay MMeBLLUMMCSA
HanpsKeHNEM 1 HanpshKEHMEM UCTOYHMKA TOKa 3apsaa.

B cBA3M ¢ TeM, 4TO 3apsig 1 paspsag 40 NOMHbIX 3HAYEHWI KOHEYHbIX HANPSHKEHUA ANINTCA
HeonpeaeneHHo AONMUA CpoK, YacTo yaobHee cuntatb pexunm 3apsida 3aKOHYEHHbIM Npw
AoBeaeHUN HanpskeHnsa Ha obknagkax oo 99 % ot 3apspkatowero Hanpskenus (mnn oo 1 %
OT NepBOHAYaNbHOW BENUYMHBI HANPSPKEHNST NPU paspsiae).

8.6 PacuyeT TOKOB KOPOTKOro 3aMblKaHUsi OT aKKyMYJIATOPHbIX 6aTapemn.

AKKYMYNATOpHble GaTapen MOryT UCMNonb30BaTbCs KaK HAKOMUTENWU JNEeKTPO3HEpPrmun
B OOC c pacnpegeneHnem anekTpo3Heprum Ha NOCTOSAHHOM Toke. Ha HeBonbLUMX Cyaax OHK
MOTYT NPUMEHATBLCS ANA MUTAHUS CUCTEMbI ANEKTPOABUKEHNUS N UX MOLLHOCTb MOXET ObliTb
COM3MepuMa C MOLLLHOCTbIO reHepaTOpHbIX arperaTos.

PacueT makcMmanbHOro TOKa KOPOTKOrO 3aMblkaHUsS OT akKyMynaTopHbiX 6atapen
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 = Eax ' M, (86'1)
Ra.rp = RaK "n. (86-2)

Mpn pacyeTe MNOMHOrO COMPOTMBIIEHUS AKKYMYNSATOPHOW rPynnbl cnefyeT yyduTbiBaTb
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, —conpoTvBreHWe Luenu, BKIOYalOLWen conpoTueBreHus kabenen, annapatoB W T.n., OT
BbIBOJOB aKKyMYNSTOPHOM rpynmbl 40 TOYKM K.3.

ConpoTuBneHuss R, YyKa3aHHbIX 3feMEHTOB pacyeTHOM CXeMbl OnpeaensitoTcs no
dopmynam: conpoTmereHne kabernbHbIX Tpacc, R,,s, MOM, onpeaenatcst no opmyre

Ryas = 2 W l}caﬁa (86'5)

roe %, — conpoTueneHne 1 M kabenbHoit Tpaccel, codepxalleil M napannencHeix Kabeneit

ceyeHveM S B ogHom nontoce, MOwm, onpenensaetcsa no Tabn. 1 cnpaBoYHOro NPUINOXEHMUS
7 ctanpapta OCT 5P.6126-77;

lias — AnvHa kaGenbHoW NHUM B OAHOM Montoce, M;
CONpOTUBMEHNE WWH, R, MOM, onpeaensieTcs no dopmyne
Ry = 2 Ty * Ly, (8.6-6)

roe Tuyy — COMpOTMBREHMe 1 M WuH B opHOM nonoce, MOM/M, OnpeaensieTca u3 CrpaBoYHOro
npunoxenus 8 ctaHgapta OCT 5P.6126-77 B 3aBMCMMOCTM OT CEHEHNS LLUNH;
ly, — A’VHA WYH B OAHOM Montoce, M.

lMepexogHoe CONPOTUBIIEHNE KOHTAKTOB, COMPOTMBIIEHUS KOMMYTaALMOHHO-3aLLMTHOMN
annapaTypbl 1 LYHTOB ONpeaensaTcs no Tabn. 4 cnpaBoOYHOro NPUNOXEHUS 7 N CNPaBOYHbIX
npunoxexnun 9 — 14 craHgapta OCT5P.6126-77.

Onpep,eneHme 3aBUCUMOCTU TOKa KOPOTKOro 3aMblKaHUA aKKyMyﬂﬂTOpHOVI rpynnbl OT
BpeMEHN.

N3meHeHune Toka K.3. akkyMynsaTOPHOW rpynnbl B (PyHKLMM OT BpeMeHu onpegenseTcs no
dopmyne
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Larp = —22— (1= t/T) (8.6-7)
P Rarp +Re ’ '
roe T, — NOCTOsIHHAsi BPDEMEHU LIeNn KOPOTKOro 3aMblkaHWs, KoTopasi onpegensieTcsi no dopmyne
_ LarptLlx
Te= 220, (8.6-8)
roe Larp — WHOYKTUBHOCTb aKKyMyNATOPHOW rpynnbl, T
L, — WHBYKTMBHOCTb LENW K.3. OT BbIBOAOB aKKyMYISiTOPHOW rpynmbl 4O TOYKU K.3., T;
R,rp — COMPOTUBMEHWE aKKyMynsTOPHO rpynnkl, MOM;
Ry — conpoTtusrieHne uenu K.3. oT BbIBOOOB aKKyMyJ'IFITOpHOVI rpynnbl 4O TOYKM K.3., MOM;

YaenbHast UHOYKTUBHOCTb KabernbHbIX Tpacc ¢ OrpaHnYeHHbIM Ynucriom 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 nponssoanTcs aHannTn4eCckn
no cneayroLwmm opmMmynam.

L= (1-41n§)1o-7; (8.6-9)
" =(-0,193- 21n§)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 — yaenbHas MHAYKTUBHOCTb KabenbHbIX Tpacc, [/m;

r — paguyc TOKOMPOBOASILLEN XWUMbl kabens, MM;

d — paccTosiHue Mexay LeHTpamu cocefHux kabenewn, MM.

Mpwn yknagke kabenen B kaccete 6e3 BEHTUNSALMOHHLIX KaHano d — guameTtp kabend B
N3onaLnn, MM.
NHaykTMBHOCTL KabenbHOW Tpacchl ANvHOM | onpeaenseTcs no opmyne
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KaGenbHble Tpacchl Npu Ynucne kabenew B kaccete oT 2 go 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 UCTOYHMKOB, HEOOXOAMMO Onpeaenuntb
pPe3ynbTUPYIOLLUIA TOK K.3. B K&XA0W U3 BbIOPaHHbIX TOYEK.

PaccMOTpeHHbIE MCTOYHWMKM MOAMUTKM TOYEK KOPOTKOro 3aMblKaHMsS OTNUYalTCs Mo
CBOMM XapaKTepuUCTUKaMm, WMEKT pasHoe akTUBHOE, WHAYKTMBHOE COMpOTUBMEHME W
NMOCTOSIHHbIE BPEMEHW.

Bpemsa HapacTtaHus yaapHOro Toka K.3. OT 3NeKTPUYECKMX MaluMH, KOHOEHCATOpOB U
aKKyMynNATOPHbIX Batapen pasnnyHo. CTOMT OTMETUTb, YTO KOHOEHcaTopHble 6aTtapen npu
OTCYTCTBUM WHAOYKTMBHOCTM B LENW paspsga, BblOAT MaKCUMarnbHbI TOK paspsga
(NMpuHUMaeMmbIn 32 yaapHbIN TOK OT pa3psiAa KOHAEHCATOPHbIX GaTapen) B MOMEHT BPEMEHN,
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6nm3knn k Hynto (t = 0). MNpy HaNMYUM MHAYKTUBHOCTU MOMEHT HACTYMMEHNSs MaKCUMarbHOro
yAapHOro Toka cMelliaeTcs BNpaBo Mo LUKane BpeMeHMW.

Tok pa3psiga akkyMynsTopHbIX 6aTapen 3aBUCUT TONbKO OT BHYTPEHHErO CONPOTUBIIEHNS
N COMpOTMBMEHNS uenu paspsaa. Hambonbliee 3HayeHne JOCTUraeTcss B MOMEHT BPEMEHH,
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 TOKONpoBOoaALLE XUkl kabena 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 Bpemenun t = 0,01 c.

[ns paccMOTpeHHbIX CxeM pacnpefeneHns Ha NOCTOsIHHOM ToKe, YacTtoTa paboThbl
reHepaTopa MoxeT otnuyatbcss oT 50 [u. pebHble anekTpoaBuratenn u OBuraTens
noapynuBaroLLmxX YCTPOUCTB B MOMEHT HACTYNIIEHNSA KOPOTKOro 3amMblkaHus, MoryT paboTatb
C MPOW3BOSILHOW 4acTOTOW, onpedensieMor 3aKOHOM YynpaBfeHWs 4acTOTHOro npuBoAa.
OKBMBaNEHTHbIE  ACUMHXPOHHbIE  anekTpoaBuratenu pabotaldT Ha  HOMWHANbHOM
yactote (50 Ny).

Mpn onpegeneHnn HambOMbLIEro 3HAYEeHUA yOAPHOrO TOKA B TOYKE KOPOTKOro
3aMblkaHus, HEOBX0ANMO HaUTN HaMBOMbLUYKD CYMMY TOKOB OT UCTOYHMKOB NOLMUTKN TOYKN
K.3. B MPOM3BOSIbHbIN MOMEHT BPEMEHM.

[na onpegeneHna MakcMMaribHOro 3Ha4YeHUs yoapHOro Toka K.3. UCTOYHMKU MOAMUTKU
HeobxoAnMo pa3dbuTb Ha ABe rpynnbl:

WUCTOYHUKN, KOTOPbIE BbiAAOT MakCUMarbHbI yOapHbIN TOK B MOMEHT BpemMeHu 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 aAsuratenm.

YOapHbIi TOK OT KOHAEHCATOPHbIX U aKKyMynsaToOpHblX 6atape B MOMEHT BpeEMEHM
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 onpegenenns yaenbHOM NHOYKTUBHOCTM KabenbHOM Tpacchl B 3aBMCMMOCTM OT YMcna kabenem n
CeveHVa TOKONpoBoasALLEen Xunbl kabena mapku HPLM, [/m » 1076

MOBTOPHO NPOBOAMUTCS CyMMAapHbIA pacyeT yaapHOro TOKa OT KOHAEHCATOPHbIX W
aKKyMYNSATOPHbIX GaTapein B MOMEHT BpeMeHU t; = 1/2f No BblpaXeHWsIM, NpeacTaBneHHbIM
B8.518.6.

Iyﬂ6t1 = Icltl + IC2t1+"'ICTlt1 + 13Kt1’ (87‘2)

roe tl = 1/2f;
f — yactoTa HanpsbkeHus reHepaTtopa, I'u.

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 — yactoTa HanpsixeHus, M.
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Mpon3BoanTCs  CrioXeHne CyMMapHOro yaapHoOro Toka OT  KOHOEHCATOPHbIX U
aKKyMynATOpHbIX Gartapen, paccumtaHHomy no dopmyne (8.7-2), n OT reHepaTopoB WU
3NEKTPUYECKUX ABUraTesnen B MOMEHT BpeMeHu t = 1/2i, paccumtaHHomy no coopmyne (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

OneKkTpoycTaHOBKa — COBOKYMHOCTb B3aUMOMOAKMIOYEHHOro Apyr K Opyry
3NeKkTpoobopyaoBaHus, BbIMOMHSOLLas onpeneneHHyto YHKLMIO, Hanpumep,
npov3BOACTBO, Mpeobpas3oBaHWe, nepedady, pacnpegerneHne, HakonneHne  wunm
noTpebrieHne aNeKTpPoOIHEPTUN.

OnekTpoobopyAaoBaHWEe — COBOKYMHOCTb 3IEKTPOTEXHUYECKUX  U3Oenun,
nucnonb3dyemblx Ans  Npou3BOACTBa, nNpeobpas3oBaHus, nepefadyn, pacnpegeneHus,
HaKOMNMEeHNs U NoTpebneHns aNeKkTPO3HEPIrnu.

KopoTkoe 3amMbikaHuMe — HenpegyCMoTpeHHOE HOpMarbHbIMU YCNOBUAMKN paboThbl
CUCTEMbl coefuHeHVe Mexay dasamu unv mexay dasamm u 3emnen, aBnsoleecs
cneacTBMeEM HapyLeHus nsonaumm gaas.

TOK KOPOTKOIFO 3aMblKaHMKUA — TOK, NPOTEKAOLWNA B CUCTEME B PEXUME KOPOTKOMO
3aMblKaHus.

OnekTpoaMHamMmumyeckasd CTOWKOCTb K AEWNCTBUI TOKa KOPOTKOro
3aMblKaHNS — CNOCOBHOCTb ANEKTPOYCTAHOBOK MPOTMBOCTOSATb ENCTBUIO YOapHOro TOKa
KOPOTKOro 3aMblKaHus.

TepmMunyeckass CTONKOCTb K AENCTBUIO TOKA KOPOTKOro 3aMblKaHung
— CMOCOBGHOCTb 3MNEKTPOYCTAaHOBOK MPOTUBOCTOATL TEMMOBOMY OENCTBUIO TOKa KOPOTKOro
3aMblkaH1s B TeveHue onpeaeneHHoro BpeMeHu npu 3agaHHbIX YCRoBUSX SKChyaTauuu.

HayanbHbIA TOK KOPOTKOro 3aMblkKaHWUA — nepuogmyeckas cocTasnstoLlas
TOKa KOPOTKOro 3aMblKaHWsi B MOMEHT BO3HWKHOBEHMS KOPOTKOrO 3aMblkaHWUSI yKa3blBaeTCs
OEeNCTBYOLWMM (3DEKTUBHBIM) 3HAYEHNEM.

YCTaAaHOBUBLIMNCHA TOK KOPOTKOFO 3aMblKaHUA — TOK, KOTOPbIA NpoTekaeT
nocrne OKOH4YaHMs Nepexo4HOro nNpoLecca, BO3HUKAKLEro B CBA3M C KOPOTKUM 3aMblKaHUEM.
YkasblBaeTca AENCTBYOLWMM (3PPEKTUBHBIM) 3HAYEHNEM.

HoMUWHanNbHbIN yaapHbIA TOK KOPOTKOFo 3aMblKaHWS — yaapHbIA TOK
KOPOTKOro  3aMblkaHWsl, OWHaMU4Yeckoe [OEeWCTBME KOTOPOro [AOShKHa  BblaepKuBaTb
3reKTpoycTaHoBKka 6e3 NoBpeXaeHUI, HapyLlaroLwmnx ee paboTocnocobHOCTb.

CUHXpPOHHaAda MaWwKnHa — beckonnekTopHasa MallMHa NepeMeHHOro Toka, y KoTopom
B YCTaAHOBMBLUEMCS pPEXNME OTHOLLEHUE YAaCTOTbl BpaLLEeHNsl poTopa K YacToTe TOKa B Lienwu,
NOAKMOYEHHOM K 06MOTKE SIKOPS, HE 3aBUCUT OT Harpy3ku B 06nactu JonyCTUMbIX Harpy3okK.

ACWHXpPOHHas MawwnHa - OBEecKonnekTopHad MawunHa NEepeMEeHHOro TOoKa, Yy
KOTOpPOW OTHOLLEHME 4acTOThl BpaLleHUs poTopa K YyacToTe TOoKa B Lenu, NOAKMYEHHON K
MalUVHe, 3aBUCUT OT Harpy3ok.

BeHTMnNnbHaa MawuvHa nNepeMeHHOro Toka — 6GeckonnekropHas maluvHa
nepemMeHHOro Toka, 06MoTKa AKOpsi KOTOPOK CBA3aHa C BHELUHUMU LIENSIMN Yepes3 BEHTUMNBbHOE
KOMMYTUpPYIOLLIEE YCTPOMCTBO U Y KOTOPOW OTHOLLEHME YacTOThbl BpaLleHnsi poTopa K YactoTe
TOKa Lenu, NOAKMIOYEHHOM K MalLMHe, 3aBUCUT OT Harpy3kv U MOXET ObITb M3MEHEHO 3a CHeT
N3MeHeHMs ha3oBOro NOMOXeHNA UMNYbCOB yNpaBreHnd, NogaBaeMblX HA BEHTUMN.

MonHoe conpoTuBneHune HyneBown nocrnegoBaTefsiIbHOCTH
CUHXPOHHON (aCUMHXpPOHHOWN) MawuHbl (lMonHoe conpoTuBNeHne
HyneBOMW NocneagoBaTeNbHOCTU) — OTHOWEHNE OCHOBHON rApMOHUKN HaNpshXeHns
HyrneBoOW nocnefoBaTenbHOCTM B 0OMOTKe AKkopsa (NepBUYHOM OOMOTKE) CUHXPOHHOM
(aCUHXPOHHOM) MaLUMHbBI K TOKY HYFEBOW NOCrenoBaTeNbHOCTU TOM XE 4acToTbl B TOW Xe
obmoTKe.

CUHXPOHHOE MHOYKTMBHOE CONPOTUBIEHME NO MNPOAONbHOW OCHU
CUHXPOHHONW MawWHbl (CUHXPOHHOE MHOYKTUBHOE COMPOTUBIIEHNE NO
NPOAONMBbHOMW OCK) — OTHOLEHNE YCTaHOBMBLLErOCs 3HA4YeHUS] OCHOBHOW FapMOHMKM
3NEKTPOABWXKYLLEN CUNbI, MHOYKTUPYEMON B OOMOTKE SIKOPSI CUHXPOHHOW MalLWHbI MOSTHbIM
MarHuMTHbLIM MOTOKOM, OOYCIOBMIEHHLIM COCTaBSIAIOLLLEN TOKA B 3TOM 0OMOTKE MO NPOLOSbHON
OCWU, K 3TON COCTaBNSOLLEN TOKa NPU CUHXPOHHOW YacToTe BpaLLeHuUs.
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CUHXPOHHOE MHOYKTMBHOE COMPOTUBIIEHME NO NMONEPEevYHOM ocHu
CUHXPOHHON MawWUHb (CUHXPOHHOE UHOYKTUBHOE CONPOTUBNEHUE MO
nonepeyHoOm OCWU) — OTHOLIEHWE YCTAHOBUBLLEroCs 3HAYE€HUSI OCHOBHOW rapMOHUKM
AMEKTPOABWXKYLLEN CUIbl, MHOYKTUPYEMON B OOMOTKE SIKOPSI CUHXPOHHOW MalUWHbI MOSHbIM
MarHMTHbIM MOTOKOM, ODYCIOBIEHHLIM COCTaBIAOLLEN TOKA B 3TON 06MOTKE N0 NonepeyHon
OCH, K 9TON COCTaBMSOLLEN TOKA NPU CUHXPOHHOM YacToTe BpaLLEeHUS.

[fepexogHOEe WUHOYKTUBHOE COMNpPOTMBIIEHME OOMOTKM sKkopd no
NPOOONMIbBHOMW OCM CUHXPOHHOWN MawuHbl ([MepexogHoOe MHOYKTUBHOE
conpoTuUBNeHUe NO NPOAOMNbHOW OCU) — OTHOLWEHWE Ha4yanbHOro 3HaYeHUs
OCHOBHOW TapMOHMKWN 3NEeKTPOABWXKYLLEN CWMbl, WHAOYKTMPyEMOW B OOMOTKe sKops
CUHXPOHHOWN MaLUMHbI MNOSTHBIM MarHUTHLIM MOTOKOM, OBYCITOBIIEHHbLIM COCTaBIAOLLIEN TOKA B
3TOM 0O6MOTKE MO NPOAOSIbHOM OCU, K HAYarbHOMY 3HAYEHWUIO 3TOM COCTaBMSIOLLEN TOKa Mpu
ee BHe3anHOM W3MEHEHWUWN, OTCYTCTBUWU YCMOKOUTESbHbIX KOHTYPOB, HanMyuu 3aMKHYTOWM
0OMOTKM BO3DYXOEHMSA NO NPOSOSTIbHON OCK U CUHXPOHHOWN YacToTe BpaLLEHMSI.

[flepexogHOEe WHOYKTUBHOE COMNPOTMBIIEHME OOMOTKM sSkopd no
nonepeyHoOm OCWU CUHXPOHHOW MawuHb ([MepexogHOe MHOYKTUBHOE
COMPOTUBIIEHNE NO NOMNEPEYHOWN OCK) — OTHOLIEHME HAYaNbHOIO 3HAYEHUs
OCHOBHOW TFapMOHUKN 3NEKTPOOBWKYLLEN CUMbl, WHOYKTUPYEMOW B OOMOTKE SIKOps
CYHXPOHHOW MaLLUWHbI NOMIHBIM MarHUTHBIM MOTOKOM, 06YCNOBMEHHbIM COCTaBNSAOLWEN TOKa B
3TOM OOMOTKE NO MOMNEPEYHON OCK K HavanbHOMY 3HAYEHUIO 3TOM COCTaBNAOLEN ToKa npu
€€ BHEe3anHOM W3MEHEHWUWN, OTCYTCTBUM YCMOKOUTENbHbIX KOHTYPOB, HanM4yMM 3aMKHYTOW
0OMOTKM BO3DYXOEHMS NO NOMNEPEYHON OCU N MPU CUHXPOHHOW YacTOTEe BPaLLEHNS.

CBepxnepexogHoOe MHOYKTMBHOE conpoTuBneHne obMOTKKN akops
No MNPOAONIbHOW OCWU CUHXPOHHOM MawunHbl (CBepxnepexogHoe
WHOYKTUBHOE COMNPOTMBIIEHME NO MNPOLOMNbHOM OCWU) — OTHOLIEHNE
Ha4anbHOro 3Ha4YeHWst OCHOBHOW FApPMOHUKW 3NEKTPOABWXKYLLEN CUMbl, NHOYKTUPYEMOW B
0OMOTKE SKOPSi CUHXPOHHOM MalUMHbI MOSIHbIM MarHMTHbIM MNOTOKOM, O6YCMOBEHHbIM
COCTaBNAOLWEN TOKa B 3TON 0OMOTKE MO NPOAOSIbHOM OCU, K HayanbHOMY 3HA4YEHUIO 3TOW
COCTaBNAOLLEN TOKa NPU ee BHE3ANMHOM U3MEHEHUWN, HANTMYUKN YCMOKOUTENbHBIX KOHTYPOB MO
NPOAOSIbHOM OCU U CUHXPOHHOW YacToTe BpaLLEHMS.

CBepxnepexogHOe MHAOYKTMBHOE conMpoTuBneHne obMOTKKN akops
nNoO nNONepeyHoOM OCUM CUHXPOHHOM MawwuHbl (CBepxnepexogHoe
WHOYKTUBHOE CONPOTUBNEHME NO MNONEepedYHOWm OocCu) — OTHOLWEHNE
HayanbHOro 3HayeHWsi OCHOBHOW FapPMOHWUKM 3MNEKTPOABMXKYLLEN CWMbl, UHAYKTMPYEMOW B
OOMOTKE SKOpPS CUHXPOHHOM MalUMHbl MOSIHBIM MAarHMTHbIM MNOTOKOM, OBYCMOBIEHHbBIM
COCTaBNALEN TOKA B 9TOM 0OMOTKE MO NOMNEPEYHOM OCU, K HadanbHOMY 3HAYEHUIO 3TOW
COCTaBNAOLLEN TOKa NPU ee BHE3ANMHOM U3MEHEHUN, HANTMYUKN YCMOKOMTENbHBIX KOHTYPOB MO
Nonepe4YyHom OCx N CUHXPOHHOM YacToTe BpaLleHus.

AKTNUBHOE conpoTuBneHune npsamMmon nocnegoBaTenbHOCTMU
OOMOTKM HAKOPSA CUMHXPOHHOMW MawwWHbl (AKTMBHOE COMNpPOTMBIIEHUE
NPAMON NocneaoBaTEeNbHOCTMWU) — OTHOLWIEHME YacTM aKTUBHOW COCTaBRSHOLLEWN
OCHOBHOW rapMOHWKM HanpshkeHUst 0OMOTKM SIKOPSA CUHXPOHHOW MalLMHbI, COOTBETCTBYHOLLIEN
OCHOBHbIM 1 J0DBaBOYHbBIM NOTEPSIM B 3TOM 06MOTKE, 06YCNOBNEHHBIM OCHOBHON FrAPMOHUKOW
TOKa NpsiMon NocrneaoBaTenibHOCTM B HEN, K 3TOW rapMOHMKE TOKa NPWU HOMUHAIbHOW YacToTe
BpaLLEHUA.

AKTUBHOE conpoTuBrieHNe obpaTtHoOM nocnepoBaTenNbHOCTHU
OBMOTKM HAKOpPSA CUHXPOHHOW MaWwWKWHb (AKTUBHOE COMNPOTUBIIEHUE
obpaTHOM nocnepoBaTeNnbHOCTWU) — OTHOWEHNE aKTUBHOM COCTaBNANOLLEN
OCHOBHOW FrapMOHWKM HanpsbkeHnsa sikopst obpaTHON nocnegoBaTenbHOCTU, 00YCNOBNEHHON
CUHycouaanbHbIM TOKOM AKopsa obpaTHOM nocrnenoBaTenbHOCTU HOMUHAMBHOW 4acToThl, K
3TOMY TOKY MPU HOMUHANbHON YacToTe BpaLeHUsi CUHXPOHHOW MaLLMWHBbI.
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MHOYyKTMBHOE CONpPOTMBNEHWE HYNeBOW nNocrnefoBaTeNnbHOCTH
CUHXPOHHOWN (aCMHXPOHHOWN) MawwnHbl (MHOYKTNBHOE CONPOTUBNEHUNE
HyneBOoW nNoOCNefoOBaATENIbHOCTM) — OTHOWEHME pPeaKkTUBHOW COCTaBnsoLen
OCHOBHOW FapMOHUKM HanpshkeHns HynesoW nocrnefoBaTenbHOCTM Ha obMmoTKe aKops
(nepBMYHOM OOMOTKE) K TOKY HYNEeBOW MOCMEeOOBaTENbHOCTU TOW Xe 4acTOTbl, B TOW e
06MOTKE CUHXPOHHOW (2CMHXPOHHOWN) MaLLVHBI.

AKTUBHOE conpoTuBreHue HyneBOMW nocnenoBaTenbHOCTM
OOBMOTKM SAKOPS CUHXPOHHOW MawWwWWHbl (AKTUBHOE CONpPOTUBNEHUe
HyneBOW MNocnefoOBaTeNbHOCTM) — OTHOWEHME aKTUBHOW COCTaBnsoLLEN

OCHOBHOM TFapMOHUKM HanpsKeHUs SKOpA HyneBOW MoCrefoBaTenbHOCTU CUHXPOHHOW
MaLUWHbI, 06YCNOBNEHHOW OCHOBHOW rApMOHUKOW TOKa SIKOPSA HYNIEBOW NOCNeaoBaTENbHOCTH
HOMMWHAaNbHOW 4acToThl, K 3TOW rapMOHWKE TOKa MpW HOMMHAaNbHOW YacToTe BpalleHus
CUHXPOHHOW MaLLUHBbI.

YCTaHOBUBWMNNACA TOK KOPOTKOFr0O 3aMblKaHUSA CUHXPOHHOTO
reHepaTtopa (YCTaHOBUBLWMNCA TOK KOPOTKOro 3aMblKaHWs) — TOK,
YCTaHOBUBLLMINCS NMPU KOPOTKOM 3aMblkaHUM B 0OMOTKe Akops BO30Y>KOEHHOrO CUHXPOHHOIO
reHepartopa, BpaLlatoLLerocsi C CUHXPOHHOW YacTOTON.

YaoapHblM TOK KOPOTKOFO0 3aMblKaHUA CUHXPOHHOW MalWUHBI
(YoapHbIM TOK KOPOTKOrO 3aMblKaHM$) — MakCcMMarbHOe 3HayeHwe Toka B
0B6MOTKE SIKOPS CUHXPOHHOW MalLLMHbI, B TEYEHNE NepBOro nosynepnoaa nocre ero KOpoTKoro
3aMblKaHuWs, Korga anepvognyeckasa coctaBnstolas HambonbLuas.

Anepunoagnyeckas cocTaBnswwWwas TOKa KOPOTKOr0o 3aMblkaHug
CUHXPOHHON MalLlnHbI (Anepunognyeckas cocTaBndwwasa ToOkKa
KOPOTKOF0O 3aMblKaHMS ) — COCTaBnAoLLAs TOKa KOPOTKOro 3amMblkaHUA OBOMOTKN SKOpS
CMHXPOHHOW MalLVHbI, 0ByCroBNeHHas Hann4YMemMm MHOYKTUBHOCTEN OBMOTOK.

MepexoAHbBIN TOK KOPOTKOF0O 3aMblKaHWA CUHXPOHHOW MaLWWUHBI
(MepexoAHbIN TOK KOPOTKOr0 3aMblKaHWA) — NepuoOANYECKUA TOK KOPOTKOro
3aMblKaHMs OBMOTKM SIKOPS CMHXPOHHOW MaluWHbl, PaBHbI CyMMe €ro yCTaHOBMBLLErocs
3Ha4YeHMs N Nepexo4HON cocTaBnALen, 06yCnoBNeHHON peakTUBHbIM ENCTBUEM OOMOTKM

BO30YXOeHus.
CBepxnepexoAHbIl TOK KOPOTKOro 3aMblKaHUA CUHXPOHHOM
MaLWUHbI (CBepxnepexoaHbli TOK KOPOTKOTO 3aMblkaHunsa) -

nepnognyeckuin TOK KOPOTKOro 3aMblkaHUsi OBMOTKN AKOPS CUHXPOHHOW MallUVHbI, PaBHbIN
CyMMe NepexofHOro Toka u cBepxnepexoaHon coctaBnsoLwen, 06yCnoBneHHON peakTMBHbIM
OENCTBMEM YCMNOKOUTENBHbLIX KOHTYPOB.

MocTosaHHaA BpeEMeEHMN anepuogunyeckomn cocTaBndwouwen
CUHXPOHHOMW MawuHbl ([MocTOAHHaa BpeMeHW anepuoanYecKon
COCTaBNAKWEN) — 3nNeKTpOMarHMTHasa NoCTOsIHHaA BPEMEHW, onpeaensieMas cpeaHum
apMpPMEeTNYECKMM 3HaYeHneM napamMeTpoB OOMOTKM SKOPS CUHXPOHHOW MalUMHbl MO
NPOAOMbHON N MOMEPEYHON OCAM €€ MarHUTHOW CUCTEMbI C Y4ETOM PeaKTUBHOIO LENCTBUS
Opyrmx obmMoTOK.

MepexogHaa NOCTOAHHAs BPEMEHW CUHXPOHHOMW MaAWMWUHbB N0
NPOoooONbHOMW OCKM NPU KOPOTKO3aMKHYTOM o0oBMOTKe dAkopsa -—
ANeKTpoMarHMTHas MNOCTOSIHHAs BpeMEeHKW, onpegensemas napameTpamyv  OBMOTKM
BO30OYXOEHNSI C y4EeTOM peakTUBHOIO OEeNCTBUS OOMOTKM SKOPS CMHXPOHHOW MalUWHbl MO
NPOAONbHON OCW.

[MfepexogHasa nNOCTOSAHHaAd BpPeMEHM CUHXPOHHOW MalWMWHbL MO
nonepeyHom ocum npwu KOpPOTKO3aMKHYyTOon o6mMoTKke 4dkopa -
3NEeKTpOMarHUTHasi MNOCTOsIHHAsA BpeMeHWn, onpegensemas napameTpamm  OBMOTKM
BO30OYXAeHNSA MO NonepeyHon ocu, eCnNn TakoBasi UMEETCH, C Y4ETOM PEaKTUBHOMO AENCTBUS
0BMOTKM IKOPSA CUHXPOHHON MaLUMHbI MO MONEPEYHON OCW.
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MepexoaHaa MNOCTOAHHAsA BPEeMEHW CUHXPOHHOMW MaAWWUHbB NO
NPOAONBbHOMW OCKM NPU PAa3OMKHYTONW OOMOTKE AKOpPSA — dnekTpomarHuTHas
NMOCTOsIHHasA BPEMEHW, ornpeensiemas napametTpamyv oO6MOTKM BO3OYXAEHMS CUHXPOHHOWN
MaLUWHbI MO NPOLOSIbHOM OCMW.

MepexogHaa MNOCTOAHHAsA BPEMEHW CUHXPOHHOMW MaAWMWUHbB NO
nonepeyHomW OCU NPU Pa3OMKHYTOW OOMOTKEe SIKOpSA — SneKTpoMarHUTHas
NMOCTOsIHHasA BpPeMeHU, onpejensemas napametTpaMmv o6MOTKM BO3OYXAEHMS CUHXPOHHOW
MaLLMHbI N0 NONepeyYHon ocu.

CBepxnepexogHasa NOCTOAHHas BpeMeHU CUHXPOHHON MaWNHbI NO
NpOAONbHOMW OCKM MNPWU KOPOTKO3aMKHYyTOW o0OOMOTKe sakopsa -
3NeKTpoOMarHUTHasi NOCTOAHHas BPeMeHM, onpeaensemas napameTpaMmy YCroKOUTENbHbIX
KOHTYPOB MO NPOAOSIbHOM OCK C Y4€TOM PEaKTUBHOIO AENCTBUS OOMOTKN SIKOPS U OOMOTKM
BO30YXOEHNSI CUHXPOHHOWN MaLUVHbI.

CBepxnepexogHasd NOCTOAHHAA BPEMEHU CUHXPOHHOWN MalWMUHbI NO
nonepeyHonm OCKU nNpwu KOpOTKO3aMKHYTOMW o0oOMOTKe sdkKkopsa —
3ANeKTpoMarHMTHas NoCTOsIHHas BPeMEeHU, onpefensemas napameTpamMu YCnoKOUTENbHbIX
KOHTYPOB MO MOMNEpeYHON OCU C Y4EeTOM PeakTUBHOIO AeNCTBUS OOMOTKM SIKOPSt U1 OOMOTKM
BO36Y>XOEHNA MO NonepeyYHom OC CUHXPOHHOW MaLUWUHBI.
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23 CNEUMNAJIbHbIE TPEBOBAHUA K BEHTUJIbHBIM TEHEPATOPHbBIM
ArPErATAM

23.1 OBLUUE MNMOJNTIOXEHUA

23.1.1  TlpuBoaHble ABUraTenn BEHTUNbHbBIX reHepaTopHbIX arperatos (BI'A) OomkHbI
cooTBeTCTBOBaTh TpeboBaHUAM YacTn IX «MexaHn3mbl», reHepaTopbl M NONYNPOBOAHNKOBbIE
npeobpasoBatenu — TpeboBaHUAM HACTOSLWEN YacTu, a CUCTEMbl yrpaBneHns — Yactn XV
«ABTOMaTM3aunsa», ecnv B HaCToSALLEM pasgerie He ykasaHo gpyroe.

N3rotoBuTenb LOMKEH y4uTbiBaTb OCOOEHHOCTU  (PM3NYECKMX 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 aBapUNHOrO NCTOYHMKA SNEKTPo3aHeprin BIr'A
MOTYT NPUMEHSITLCS TONbKO B cocTaBe COIC ¢ pacnpeneneHnem arekTpu4eckon sHeprmm Ha
NOCTOSAHHOM 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 U3MEHEHMSI YacToTbl BpalleHus
BI'A oT MMHMMarnbHOM 40 MakcumarbHORN, MM60o OOMKHO ObiTb NPEaYCMOTPEHO UCKITOYEHME
4yacToT, BrM3KNX K pe30HAHCHbIM, N3 3aKOHa peryrimpoBaHus 4acToTbl BpaLLEHWs.
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23.2 ONPEAENEHNA U MNOACHEHUA

23.2.1 B HacToswWeM pasgene NpuHATLI cnegyoLwmne onpegeneHns n noacHeHus.

BeHTMNbHbLIN reHepaTop — kKoMmnnekc o6opyaoBaHus, COCTOALMA U3
BpaLlaloLLencs SMNeKTPUYEeCKONn MaluMHbl, MONyrnpoBOAHMKOBOro npeobpasoBartens W
CUCTEMbl ynpaBneHus, npegHasHayYeHHbIN A5 NPOU3BOACTBA AMEKTPO3HEPrnn B COCTaBe
Cy[0BOWN 3NEKTPO3HEepPreTM4ecKom CUCTEMBI.

BeHTUNbHBIN FreHepaToOp NEPEMEHHOro TOKa — BEHTUNbHbIA reHepaTop,
COCTOSALLUMA U3  BpallaloLleNcs  3NEKTPUYEeCKOM  MalluHbl,  MOMYNPOBOAHMKOBOrO
npeobpasoBartens 4acTtoTbl (MM MHBEPTOPA) U CUCTEMbI YNpaBneHnsi, NpeaHas3Ha4YeHHbIN
O5151 NPOU3BOACTBA 3NEKTPOIHEPIrUN NEPEMEHHOIO ToKa.

BeHTNUNbHBIN reHepaTop MNOCTOAHHOIO TOKa — BEHTWIbHbLIA reHepaTop,
COCTOALLMA U3  BpallalwolWencs  dNeKTpU4eckoM  MalMHbl,  BbiNnpaAMUATEna  (Mnu
npeobpasoBaTtens MOCTOSAHHOrO HanpsKeHus), npegHasHadeHHbIn Ans Npov3BOACTBA
3NEKTPO3HEPTUN MOCTOSIHHOIO TOKa.

BeHTunbHbIW reHepaTopHbin arperat (BIA) - arperaT, coctoswun ms
BEHTUNBLHOIO reHepaTtopa 1 Nepsu4HOro (NMPMBOAHONO) TENSIOBOIO ABUraTeNs.

Perynatop HanpsaXxeHuMda nonynpoBOAHMKOBOro npeobpasoBaTtensd
— YCTPOWCTBO B COCTaBe MOSyrnpoBOAHMKOBOro npeobpasoBatens BIA nepemeHHOro mnm
NMOCTOSIHHOIO TOKa, NpeAHa3HaYeHHoe s perynupoBaHns HanpsiKeHus.

Perynatop YyacToOThl HanpsaXeHUs NONYNPOBOAHWUKOBOTO
npeobpasoBaTensa — yCTPONCTBO B COCTaBe MOSynpoBOAHWKOBOro npeobpasoBaTens
BI'A nepemeHHOro TOKa, npedHasHayeHHOE ONA peryniMpoBaHnsa 4acToTbl BbIXOAHOIO
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 3Heprumn, onyckaeMbli K IPUMEHEHUIO HA cyAax HacToswmMm Mpaeunamu.
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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, aCUHXPOHHbIV reHePaTopP, KOMNNEKTOPHbIA reHepaTop NOCTOSAHHOIO
TOKA WM MHOW TWN SMEKTPMYECKOM MaLUWHbI, OOMNYCKaeMbli K MPUMEHEHMIO Ha cygax
HacTosawumMun MNMpasunamu.

23.4.2 "eHepaTop, Bxogawwmn B coctaB BI'A, gomkeH OblTb paccumMTaH Ha Hanudne
OXXMOaeMoro ypoBHSI BbICLLUMX FAPMOHMYECKMUX COCTaBMSOLWMX, 00YCrnoBneHHoro paboTon Ha
nonynpoBOAHUKOBLIN  nNpeobpasoBatenb. [lpy  pacdyeTe  HOMWHANbHOW  MOLLHOCTW
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 MarHUuTamm, He
UMELLMX BO3MOXHOCTW rawleHnsi Nons, OOMmkHbl 6bITb MPeaycMOTpeHbI Mepbl NO ObICTPOMY
TOPMOXXEHUIO Bana reHepatopa B Cly4yae BO3HMKHOBEHUS BHYTPEHHNX KOPOTKUX 3aMblKaHUI
B reHepatope wnu nornynpoBOAHMKOBOM npeobpasoBaTtene, nubo npeaycMOTpeHbl UHble
OOMNOSTHUTESbHbIE MEPbI MO raeHWIO NMOSS U NoKanM3aunm aBapumn.
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23.5 NoONynPOBOAHUKOBBLIE NMPEOBPA3OBATEJA

23.5.1 B «kadectBe nonynpoBogHuMKOBOro npeobpasosatens B BIA  moryt
MCNoNb30BaTbCA  MOSYNPOBOAHMKOBLIE  BbINPAMUTENN, WHBEPTOPbI, npeobpasoBaTtenu
4YacToTbl, Npeobpa3oBaTesnin NOCTOSAHHOIO HanpPsHXXeHWs.

23.5.2 Mpn Heobxogmumoctn BIA gomkeH cogepxaTb HeobOXoAuMble YCTPOWCTBA
(bynbTpbl MOMEX), OrpaHMYMBaloOLLNE YPOBEHb UCKaXXeHUA hOpMbl KPUBOW FreHepupyemMoro
HanpshkeHus ons obecneyeHus BoINONHeHNs1 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, Heobxoaumon Ans KoMMyTauum
BEHTUIEN, HanpuMep, 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 HaBelUeHHbIX MEXaHM3MOB MNPU CHWKEHMM YacToTbl BpaLLEHUS OTHOCUTESNBHO
HOMMWHAarbHON.
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23.7 PEFrNYNIMPOBAHUE HAMPAXEHUA

23.7.1 B coctaB BI'A gomkeH BXOAUTb Perynatop HanpsbkeHus reHepaTtopa wu/unu
PEerynaTop HanpsbkeHus NonynpoBOAHMKOBOro npeobpasoBaTtensi.

23.7.2 MNpn un3MeHeHMn 4acToTbl BpaweHuMss NPUBOLHOrO ABuUraTtens CorfacHo
NPUHATBIM anropuTMam PerynaTop HanpshkeHnsa reHepatopa u/unu 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
nsrotosmutenem BIrA ncxogsa ns NnpuHATLIX anropuTMOB PErynMpoBaHns YacToThbl BpaLleHMs.
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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 PEryriMpoBaHUS 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 (MpY Hann4un);

OT neperpesa CUMNOBbIX BITOKOB;

OT neperpysok;

OT BHYTPEHHMX KOPOTKUX 3aMbIKaHWM;

OT KOPOTKOro 3aMblkaHUs Ha BbIXoJe.

23.10.2 BI'A gomxHbl BblaepxmBaTb 6€3 NOBpeXaeHNN KOPOTKNE 3aMblKaHWUS Ha LUMHAX
pacnpegenutensHoro wuta. lNpy KOPOTKUX 3aMblkaHUAX B CYOOBOW CETU BEHTWUNbHbIN
reHepaTop (CMHXPOHHbIV KOMNEHcCATOP) AOSMPKHBI 0BecneunBaTh BENUYMHY YCTAaHOBUBLLEIOCH
TOKa KOPOTKOro 3aMblKaHusl, JOCTATOYHYO AN cpabaTbiBaHMA 3alUUTHBIX YCTPOMCTB, NGO
OOJIMKHbI BbITb NPefyCMOTPEHBI MHblE TEXHMYECKNE Mepbl, obecneunBatome cpabaTbiBaHne
OaHHbIX 3aLUNTHBIX YCTPOUCTB.
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23.11 NEPErPY3KA
23.11.1 Bce cunosble anemMeHTbl BI'A, Bknto4as reHepatopbl 1 NoayrnpoBOAHUKOBbLIE

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  reHepaTOpHbIMU
arperataMmu, B TOM YMCS€ BEHTUNbHbIMM.

23.12.2 CuHxpoHusauusa BIA gomkHa obecneymBaTbCa BO3AENCTBUEM Ha PEryndatop
HanNpsbkeHNa reHepaTopa w/wnu NonynpoBOAHUKOBOro npeobpasosatens, a ana BrA
NepeMeHHOro TOKa TakKe W Ha Perynatop 4acTtoTbl HanpsKeHUs MonynpoBOAHUKOBOrO
npeobpasoBarens.
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23.13 PACNPEQENEHWE MOLLHOCTW NPU NAPANNENIbHOW PABOTE

23.13.1 [Mpun napannensHon pabote BI'A ¢ gpyrum reHepaTopHbIM arperaTtom, B TOM
yncre  BEHTUMbHbIM,  JOMyckaeTcs — pacnpefeneHne  akTMBHOW  MOLLHOCTU  He
NponopuUNOHanNbHO  HOMMHANbHOW  MOLLHOCTW  NPUBOAHBLIX ABUraternen npu  ycrioBun
obecneyvyeHna Tpebyemon 4YacTOTbl HaMpPsPKEHWss B CY4OBOW CeTW, MNPW MAaBHOM WNN
BHE3aMHOM W3MEHEHUW Harpy3km u/unm Wn3MeHEeHUU 4acToTbl BpalleHWa MpPUBOLHOIo
asuraTtens.

23.13.2 [pwn napannensHon pabote BIA ¢ gpyrmm reHepaTOpHbIM arperaTtomM, B TOM
yncrie  BEHTUIMbHbLIM, OOMycKaeTcs  pacnpefeneHne  peakTMBHOW  MOLLHOCTU  He
NponopUNOHaNbHO HOMWHANBbHOM MOLLHOCTU FEeHepaTopoB Npu ycrnoBuu obecneveHus
TpebyeMoro HanpshkeHus B CyQOBOW CeTW, Mpu MNAaBHOM WM 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 nepeMeHHOro Toka C 3neKkTpOMarHUTHbIM BO30OY>XOEHMEM MOXET UMETb
GannacHylo LUenb, KoTOpas MO3BOMSET MOAKMNIYaTb reHepaTtop HenocpenCTBEHHO K
pacnpegenutenbHOMY LUUTY, MUHYS MOMYyNpOBOOHUKOBLIN MpeobpasosaTens. B cny4vae
NOAKMYEHNs K pacnpenenurensHoMy WKTy nocpeactsom GavnacHon uenun BIA goskeH
paboTaTb C MOCTOSIHCTBOM YacTOTbl BpalleHMs BO BCEM Juanas3oHe U3MEHEHUS Harpy3oK u
yaoOBMNeTBOpsATb TpeboBaHWSAM HACTOSAWEN YacTu K  WUCTOMHUKaM  3reKTPO3Hepruu,
paboTaloLmMM C NOCTOSIHHOW YacTOTOWN BpaLLeHMsI.

23.14.1.2 MNMopaepxaHme NOCTOAHCTBA YacTOTbl HAMNPSXKEHWSI B Cy40BOW ceTu npu paboTte
Yyepes BarinacHylo Lenb NPOM3BOANTCH 3a CHET perynaTopa YacToTbl BpalleHWUs NPUBOLAHOMO
aBuratens, a HanpsbKeHust — 3a CHET perynatopa HanpsbkeHust reHepatopa.

23.14.1.3 Nepexoq c¢ 6GavnacHon uenn Ha paboTy uyepe3 MNONYyNPOBOOHUKOBbIV
npeobpasoBaTtenb U 00paTHLIN Nepexo AOIMKHbI OCYLLECTBNATLCA 6e3 oTknoveHnst BIFA ot
WNH pacrnpegenutensHoro wwuta. [onyckaetca nepexoq C OTKNIOYEHWEM, ecnu 3To He
BbI30OBET Meperpy3ky OcCTanbHbIX paboTalwmx Ha LWWHbI pacnpegenuTensHoro wuta
WCTOYHUKOB 3I1EKTPOSHEPIUM.

23.14.2 [OBuvraTtenbHbIN peXum paboTbl.

23.14.2.1 onyckaetcs paboTa BEHTUNBbHOINO 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
W COBMECTHO C rMaBHbIM ABUratenem Ha rpebHOn BUHT Npy NUTaHMK OT APYrMX CyOoBbIX
WUCTOYHUKOB 3I1EKTPOIHEPTUMN.

23.14.2.3 'eHepaTop MOXET ObiTb UCNONbL30OBAH B ABUraTESIbHOM pexume OSis nycka
nepsuyHoro apuratens BIA 3a cueT anekTpoaHepruu, BoipabaTbiBaemMon B ceTn ApyruMmmn
WUCTOYHUKaMK, C MOCReaylowmnM nepexoaom B reHepaTopHbin pexunm. 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 crnocob 3anycka.
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23.15 UISMEPUTEJIbHBIE NMPUBOPbLI

23.15.1 [Ona Kaxgoro BEHTWUNbHOIO reHepaTopa MNEepPeMEHHOro TOkKa  Ha
pacnpeaenuTtenbHOM LWNUTE AOMKHbI ObITb YCTaHOBMNEHbI Creaylolme M3MepuTenbHble
npubopsl:

.1 amnepmeTp c nepekroyaTenemM ana naMmepeHus Toka reHepartopa B Kaxaoun dase;

.2 aMmnepMmeTp C nepeknw4yateneMm AOnNd  U3MEPEHUd  BbIXOOHOMO  ToKa
npeobpasoBartens B kaxagown ase;

.3 BOMbTMETP C nepeknyateneMm ansa WU3MepeHns JfUHENHbIX HanpsKeHUin
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  BaTTMETp 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 Kaxxgon dase;

.2 amnepmeTp And U3MepeHns BbIXOOQHOro Toka npeobpasoBaTens;

.3 BOMbTMETp C nMepeknoyaTeneM And U3MEpPeHUs MNUHEWHbIX HanpsKeHUN
reHeparopa,

4 BOMbTMETP ANA WU3MEPEHUA HamnpskeHUrM MOCTOAHHOINO 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 1 nocne aTon Aatbl.
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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 (rubpmaHada) nponynbCMBHAss YCTaHOBKaA
(KMY) — 310 nponynbCMBHasi yCTaHOBKA, B KOTOPOW 3HEPrus And OBWXKEHUS cygHa
BblpabaTbiBaeTca B ABYX WMnu Bonee pasHOTUMNHbBIX CyAOBbIX ABUratensx — TennoBbIX W
3NEKTPUYECKMX, COEANHEHHbBIX MEXAHNYECKOW CBA3bIO U paboTatowmx Ha obLmi OBUXKUTEND.
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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 (M3[), coeanHeHHbIE MEXaHNYECKOW CBA3LIO U
paboTatowme Ha 00w OBMKAUTESb.

24.2.2 Ecnu wHOe He OroBopeHO B HacToSAWEM pasgene, TEnnoBble [MaBHble
ABuraTenu 4omkHbl COOTBETCTBOBaTbL TpeboBaHUAM yacTu IX «MexaHn3mbl», anekTpnyeckue
MaLUVHbl — TpeboBaHUAM HaCTOSLLEN YacTW, CUCTEMbI ynpaBneHus — TpeboBaHnam yactn XV
«ABTOoMatm3auua», a Kry B uenom — tpebosaHmam Yactm VII «kMexaHnyeckme ycTaHOBKNY.

24.2.3 TpeboBaHus pasg. 17 He pacnpocTpaHstoTes Ha Y, paboTarowme Ha KI1Y,
ecnn Tennoson [l 6e3 neperpys3knm cnocobeH obecneuntb Xo4 CydHa CO CKOPOCTbIO,
aocTatoyHom Ans obecneveHus ynpasnaemoctn u 6es3onacHOCTM MopennaBaHuda. B
npotMBHOM cnydae [QY, pabotarowme Ha KITY, [OOmMKHbI COOTBETCTBOBATb BCEM
NpUMeHMMbIM TpeboBaHusaM pasg. 17.

24.2.4 Ecnn B coctaB QY BXxOAUT MOMNynpoBOOHUKOBLIN NpeobpasoBaTeslb, TO OH
JOIMKEH COOTBETCTBOBAaThL TpeboBaHmnsam pasa. 12.

24.25  [pn Hanuunm B cocTaee ['QY nonynpoBogHMKoBOro npeobpasosatens un MO/,
cnocobHoro paboTaTb B reHepaTopHOM pexume, B Takon QY gormKHbI 4ONOSTHUTENBHO ObITh
peanun3oBaHbl TpeboBaHUS, ykadaHHble B pass. 23.

24.2.6 Mpegonpuatne  (U3rotoBuTENb) WNW  NPEeanpuaTME, OTBevallwee 3a
dyHKuMOHMpoBaHue KITY B Komnnekce, AOIMKHO YYUTbIBaTb OCOBEHHOCTU (OU3NYECKUX
npoueccoB B 060pyaoBaHum, Bxoasdulem B cocTtas KIMTY, obecneumBaTtb €ro COBMECTUMOCTb U
B3aMMHYK CUCTEMHYIO UHTErpauuto.
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24.3 CTPYKTYPA

24.3.1  Coctas u cTpyktypa KIY n rdY onpegensatoTcs peanusyembiMmu 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, BO3HMKatOLLME Npu BHE3AMHOM OTKNKOYEHMM Tennosoro N[l B pexnme cOBMECTHON
paboTkl Tennoeoro A n N3 Ha obwimin ABMXKUTEND.

24.4.3 [Ons N3 NOCTOSAHHOrO TOKa AOIMKHO ObiTb MPEayCMOTPEHO HEe3aBUCUMOE
YCTPOWCTBO 3alUnThl OT YPE3IMEPHOM HYacTOThl BpaLleHus (pasHoca) cornacHo 2.11 vactu IX
«MexaHuambl». O[] OOMKeH BblAepXnBaTb YPEe3MEPHYH 4acTOTy BpalleHusa BNnoTb 00
3Ha4yeHuMs ycTaBkM cpabaTbiBaHUA 3aLMTHOro YCTPOMCTBA.

24.4.4 30 pomkeH BblaepxmBaTb 6€3 NOBPEXOEHMI 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 BPaLLLEHUS Kak ABUraTenbHOro, Tak  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, OHWM OOSMKHbI

6e3 noBpexaeHWur BblOEpPXUBaATb MNEPErpyskn No TOKY, BO3HUKAKOLWME MNpU BHE3AMHOM
oTKItoueHun Tennosoro 'l npyu coBmectHon paboTte Tennosoro ' n MN3[] Ha ABMXnTEND.
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24.6 PEFYNIMPOBAHUE HAMNPS)XEHUS

24.6.1 CuncreMbl aBTOMATUYECKOro PErysiMpoBaHUSA HanpsKeHUs B reHepaTopHOM
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 CuncteMbl aBTOMAaTUYECKOrO pPEryniMpoBaHWsS 4acToTbl HampsikeHus 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 OrpaHU4YeHMe MOLLHOCTMH,
notpebnsemon B[ OT CcynoBOWM anekTpoCcTaHumMu, BO m3bexaHue neperpysku CyaoBbixX
reHepaTopOB.

24.8.2  CucteMbl BO3OYXAEHMS U CUCTEMbI aBTOMATMUYECKOro perynmpoBaHns AOMKHbI
o6ecneunBaTb 3awmty N3 OT Ype3MEPHOro NOBbILEHNST YaCTOThbl BpaLLEHUsl, B TOM Yucre
npw NONOMKe U OrofeHnn OBMXNTENS.

24.8.3 Ecnu npegycmoTpeHa pekynepaumsa 3Heprmm B CyOOBYHO CeTb Npwu
TOPMOXEHUN, TO Takas peKynepauus He [OIPKHA NPUBOAUTL K cpabaTbiBaHWMIO 3alwuT OT
NPEeBbLILWEHNA 4YacTOTbl BpalleHWss U OOpaTHOM MOLYHOCTU W OTKIOYEHWUI0 reHepaTopoB
CYyLOBOW 9NEKTPOCTaHLMN.

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 [Ona nonynpoBoaHMKOBOro npeobpasoBartens (Npy HanmuMymm) AOMKHbI ObiTb
peann3oBaHbl, N0 KpanHen Mepe, crneayolime yCTponcTea 3allnThbl:

OT MUHUMAITbHOIO BXOOQHOIO HanpsXXeHus;

OT MaKCMMarbHOIro BXOOQHOIO HanpshKeHns;

OT MaKCUMarbHOIo HanNpPsXXeHUs B 3BEHE NOCTOSIHHOMO TOKa (NPW HanMyun);

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 NOCTbI YNPABNEHUSA

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 NOONN30CTK Apyr OT gpyra.

24.9.3 OpraHbl ynpasneHus TennosbiM 0 v B Ha noctax AUCTAHUWUOHHOMO
ynpasneHna KIMY gomkHbel HAXOANTLCS B HEMNOCPEACTBEHHON OM30CTK ApYyr OT Apyra n UMeTb
BO3MOXXHOCTb O4HOBPEMEHHOrO ynpaBfeHnsa O4HUM YerTOBEKOM.

24.9.4 Kaxgbin nocT ynpaeneHna [JofmkeH 6biTb o6opyaoBaH  YCTPOMCTBOM
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 KaKMMWN 3HAYEHMAMM NapaMeTpPoOB OHU paboTatoT.
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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 UM coBMecTHasi pabota Tennosoro A u MNA[ Ha obwmn gewxutens. MNepexoq
OT OQHOro ABUraTenbHOro pexxmmMa paboTbl K Apyromy He AOMKeH NpMBOANTL 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 Ana peanu3auun asuratenbHblX pexumoB pabotel B KIMY [omkHbl ObiTh
npegycMOTpeHbl COOTBETCTBYIOLLME anropuTMbl aBTOMATUYECKOro ynpaBneHus u, npu
Heo6XxoQnMMOCTK, MexaHU4eckme YCTpoMCTBa (Nepedayu, ynpasnsemMmble MyqdTbl U T.4.).

24.10.1.4 B  ycTaHOBMBLUMXCA  pexumMax  [OOMnyckaeTcs  HenpornopuuoHasbHoe
pacnpegeneHne MexaHn4eckon Harpysku mexay tennosbiM 'O v M3 npu ycrnoBuu, YTO 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 4uUcCrie nNpu pasroHe U TOPMOXKEHWUM,
pacrnpedeneHne MexaHW4eckom Harpyskm wmexgy TennoBeiM [ mn Q0 pomkHo
OCYLLEeCTBMATbCS TakuMm 06pa3oM, 4ToObl He BO3HWMKANOo Neperpysok y ABuratenen.

24.10.1.6 PeBepc cygHa npu pabote KITY gomkeH ocywecTBnATbCSA Takum obpasom,
4TOObI BbINONHANMUCL TpeboBaHusa 2.1.3 — 2.1.5 yactu VIl «KMexaHnyeckne yCTaHOBKUY.

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 MNMpn pabGote B[ B reHepaTOpHOM pexMMe [OOMycKaeTcs OTCOeAnHeHue
ABVXUTENSA NocpeacTBOM yrnpaBnsaemMon MydTbl UM MHbIM aHanorM4HbIM cnocobom, ecnu
3TO NpPefyCcMOTPEHO KOHCTpyKuuen. B atom cnydae Ha TennoBou [l pacnpocTpaHsoTca
TpeboBaHMA K NPUBOOHbIM [BUraTtensiM reHepatopoB, B ToMm uucne Ttpeboanusa 2.11.3
yactn IX «MexaHn3MbI».

24.10.2.3Mpn  Hanuuumn B [IJY nNONynpoBOgHMKOBOrO npeobpasoBatensd, B
reHepaTopHoM pexmme paboTtbl 'S0 AomkHbI BbINOMNHATLCA TpeboBaHuA pasa. 23.

24.10.2.4 MNepexon N30 n3 gBuratenbHOro pexvma B reHepaTopHbI MU 00paTHO He
OOIMKEH NPUBOAMTL K 0OOECTOYMBaHUIO CyOOBOM 3neKTpoCTaHuuu, noTepe xoda Wunu
ynpaBngemMocTu cygHa.

24.10.3 Pexum anekTpocTapTepHoro 3anycka tennosoro '] ot M'3[.

24.10.3.1 Jonyckaetca wucnonb3oBaHne [3[1 Ana anekTpocTapTepHOro  3arnycka
Tennosoro . Ons peanusaumm Takoro pexuma B KIMY gormkHbl ObiTb NpeayCMOTpeHb!
COOTBETCTBYIOLLME anropnTMbl aBTOMaATUYECKOrO yNpaBreHnss U1 MexaHU4yeckne ycTponcTea
(ynpaBnsiemble My Tbl 1 T.4.).

24.10.3.2 DOnekTpocTapTepHbl 3anyck Tennosoro [ ot N3 He JOoMmkeH NpUBOaUTbL K
neperpyske CyoBOW 3MeKTPOCTaHUNN.
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