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INpasuna knaccuduxarmy U MOCTPOHKH MOPCKUX CYAOB POCCHIICKOrO MOPCKOTO PErHCTpa CyAOXOACTBA
VTBEPIKACHEI B COOTBETCTBUH C ACHCTBYIOIINM MOJIOKEHUEM | BCTynarot B city 1 stHBaps 2019 roza.

Hacrosmmee usganve IIpaBmn coctaBieHo Ha ocHoBe usganus 2018 roma ¢ yueTOM H3MEHEHHH U
JIOTIOJTHCHUM, TOATOTOBICHHBIX HEMOCPEACTBEHHO K MOMEHTY HEPCH3IaHHUS.

B IlpaBunax yureHsl yHHQUUUPOBAHHBIC TPeOOBaHM, HHTCPUPETALMH H DPEKOMEHIAIHH
MexnyHapoxHoii accounanuu kiaaccupuxanuoHaex obmects (MAKO) u coOTBETCTBYOLIME PE3OMIOLIU
MesxnyHapoxHo#i Mopckoit opranusauun (UMO).

IIpaBuia COCTOAT U3 CIEIYIOLIUX YACTEH:

qactp | «Knaccubuxarmsy;

yactb II «Kopmyc»;

qactp Il «YerpoticTea, 060pyIOBAHUC U CHAOKEHHEY

gacth [V «OcTOHUHBOCTEY;

gacte V «JleaeHHe HA OTCEKM»,

gacte VI «IIpoTrBOnOXKApHas 3ammuray;

gacte VII «MexaHUIeCKHe YCTaHOBKI;

yacte VIII «CucteMsl u TpyOOIpPOBOABDY,

gacth [X «MexaHu3me»,

yacTe X «KoTiel, TermiooOMEHHbIC anmaparbl H COCYABI MOJ JABICHACMY;

yacTh X1 «DmekTpuieckoe 000pyROBAHKEY,

gacte XII «XomoguIpHEIE YCTAaHOBKIY;

gacTs XIII «Marepuansi»;

yacte XIV «Csapka»;

yacth XV «ABTOMAaTH3ALHAY,

yacTe X VI «KOHCTpYKIHA M NPOYHOCTD KOPITYyCOB CYAOB M LILIIONOK M3 CTCKIIOIIIACTHKA;

gacte XVII «JlomonHUTENbHEIE 3HAKH CHMBOJIA KJIAcCa M CJIOBECHBIC XapPaKTCPUCTHKH, ONpe-
JETSIOUINE KOHCTPYKTUBHBIC HJIM SKCIUIYaTalHOHHBIC OCOOCHHOCTH CYAHA»;

yacth X VIII «O06me npasuna mo KOHCTPYKLHH U POYHOCTH HABATOYHBIX H HE()TCHATUBHBIX CYA0B»
(Part XVIII "Common Structural Rules for Bulk Carriers and Oil Tankers"). Texcr uwactu XVIII
cooTBeTCTBYeT oxHommeHHbIM O6mmum mpaBuwiamM MAKO;

yacte XIX «/lomonHurenpHbie TpeOOBaHMSA K KOHTCHHEPOBO3aM U CyJaM, MEPEBOZALIMM TPY3bI
nperMyLIecTBeHHO B KoHTeiHepax» (Part XIX "Additional Requirements for Structures of Container
Ships and Ships, Dedicated Primarily to Carry their Load in Containers"). Texcr wactm XIX
cootercTByeT YT MAKO S11A «TpeGoBaHusi K HPOJONBHOM MPOYHOCTH KOHTEHHEPOBO30B)» (HIOHD
2015) u S34 «®yukupioHambHbIC TPEOOBAHHS K BAPHAHTAM HATPY3KH IPU TIPOBEPKE IMPOYHOCTH
KOHTEHHEPOBO30B METOJOM KOHEUHBIX 3IEMEHTOB» (Mak 2015).

Yactu I — XVII uzparorcs B 37ICKTPOHHOM BHAC HA PYCCKOM M AHIVIMMCKOM s3bIKAX. B ciayuae
PACXOXKICHUH MEXKAY TEKCTAMH HA PYCCKOM M AHIVIMICKOM S3BIKAX TEKCT HA PYCCKOM S3BIKE MMEET
MIPEUMYIIECTBEHHYIO CHLULY.

Yactu XVIII — XIX u3garorcd TOIBKO Ha aHTIHICKOM S3BIKE B 3ICKTPOHHOM BH/IC.

© Poccutickuii MOPCKO#H perucTp cyaoxoacrsa, 2019



Hacmosujee uszoanue Ilpaeun, no cpasnenuro ¢ usoanuem 2018 200a, codepocum credyouue
U3MeHeHUs 1 OONOTHEHU.

MPABIJIA KJACCHGUKAIIMA U MIOCTPOMKHA MOPCKHX CYIOB

YACTbD XI. JJEKTPHYECKOE OBOPY1OBAHHE

1. Imaga 1.2: mysxr 1.2.1 gomonHeH ompeaeneHHEM «IEKTPOIHEPreTHUECKas YCTAaHOBKA C
HU3MCHICMOH YacTOTOW OCHOBHOTO MCTOUHHKA BIIEKTPOSHEPTHID).

2. I'masa 1.3: B mynkre 1.3.2.5.3 uckiroueHa CChIIKA.

3. I'masa 2.1: yrounens! TpeboBanus mynkra 2.1.3.1.

4. Tmasa 2.2: yrouncHsl TpeGoBanus myHkra 2.2.2.10.

5. I'masa 3.1: yrouncusr TpeOoBanus myHkra 3.1.4.1.

6. I'masa 4.6: BBeaeH HOBBIN IMyHKT 4.6.3.3.

7. I'masa 7.5: mynkr 7.5.11.4 uckmoueH, Hymeparps nyHkra 7.5.11.5 coorseTcTBeHHO M3veHeHa Ha 7.5.11.4.

8. I'masa 8.7: yrouncus TpeGoBanus myHkTa 8.7.2.

9. I'masa 8.8: BBeAeH HOBBIH IMyHKT 8.8.4.

10. I'maBa 13.3: yrouncun TpeGoBanus myukTa 13.3.1.

11. T'masa 13.6: yrouneHns TpeGoBanust nyHkTa 13.6.1.

12. I'nasa 14.1: yrounens! TpeGoBanus nyHkTa 14.1.4.2.

13. I'masa 16.8: B mynkrax 16.8.1.2 u 16.8.4.17 yrouneHs! TpeOOBaHUSI.

14. I'masa 17.3: B mynkre 17.3.1 yrouneHs TpeOGoBaHud, BBCACH HOBBIN IMyHKT 17.3.8.

15. I'masa 17.10: yrounens! TpeGoBanus mynkra 17.10.1.4, BBeaen Hobii myHkt 17.10.1.11.

16. I'nasa 17.11: BBeaen voBBI myHkT 17.11.6.

17. T'nasa 17.12: yrounens! tpeboBanus nynkra 17.12.3.2.

18. I'masa 17.14: BBeaen HoBEI myHKT 17.14.6 ¢ TpeOOBaHMAMHU K IHTAHHIO CHCTEM yrpaBineHus ['JY.

19. I'masa 18.2: B TaGnuny 18.2.3.1 BHECEHBI H3MEHCHUS.

20. I'maa 18.3: yrouxeHs! TpeboBanus nmyHkTa 18.3.4.5.

21. I'masa 20.4: yrounens: TpeGoBanus nyHkta 20.4.1.

22. T'nasa 22.3: BBeaeH HOBbIH MyHKT 22.3.4 ¢ TpeOOBaHMAMH K PacueTy TOKOB KOPOTKOTO 3aMBbIKAHUSI
A1 CyZOBBIX 3neKTposHepreTraeckux cucreM (CIIC) ¢ pacnpesencHHEM 3NEKTPHYCCKOH SHEPrHH HA
TOCTOSTHHOM TOKe Ha ocHoBanuu HUP Ne 9/2017.

23. I'masa 22.4: BBeacH HOBBIH MyHKT 22.4.3 ¢ TpeGoBaHUAMH K 3ammTe KoHaeHcaropos B COIC ¢
PacIpeIEICHUEM 3ICKTPHICCKOH SHEPrUH HA OCTOSHHOM TOKE.

24. Paznen 22 momomHeH HOBoM rmasoit 22.8, cozeprkamueil TpeGosamus k ['QY, momywaromed u
HCIIONB3YIOMEH 3JIEKTPHYCCKYIO SHEPIHIO MOCTOSHHOTO TOKA.

25. Paznen 22 nononHeH peKOMEHAOBAHHBIM NpriiokeHreM | «MeTomika pacueTa TOKOB KOPOTKOTO 3aMbIKAHHS
B CYIOBBIX SMCKTPOSHEPTCTHYCCKHX CHCTEMAX C PACTIPEACIICHHEM MEKTPOSHEPTHH HA TIOCTOSHHOM TOKE.».

26. BHeceHbl H3MEHCHUS PEAAKIMOHHOTO XapaKTepa.

Brecenst usmenenus Ha ocuosanmu LIIT Ne 315-05-11921 ot 12.02.2019: B mynkrax 1.3.2.1.15,
132219, 22127, 2213, 575, 751, 7582, 761, 1221, 152.6, 16.5.1 u Tabmiue 163.2.2
yrouHeHsl TpeGoBaHms; myHkTel 1.3.2.4.3, 1.3.3.1.19 u 4.3.1.23 uckiroucHbI, BBCACHB HOBHIE ITYHKTHI
16.8.6.4 u 1943 4.

Buecenst uaMenenus Ha ocHoBanum L[IT Ne 315-05-1196u ot 25.02.2019: BBeacH HOBHIH pazaen 23
«CrermansHele TpeGOBaHMS K BEHTUIBHBIM TCHEPATOPHBIM arperaramy.

Wzmenenus, BHOCHMBIE B HAacTOIyIO 4acTh I1paBui, HauuHas ¢ 22.10.2019, npusoaarcs B Ilepeune
u3MeHeHnH. Mi3aMeHeHus peaakunoHHOro xapakrepa B [lepeueHp He BKIIOUArOTCS.



NEPEYEHb U3MEHEHUA

Hsmensiembie HUndopmanus mo u3MeHSHUIM Ne u fmata nupKyssipHOrO mUchMa, | [ara BeTyIuieHUs
MYHKTBI/TIIABBL/ pasIe ibl KOTOPHIM BHECEHBI H3MEHEHHS B CHILY
ITynkT 3.1.3 YTouHeHbI TpeGOBaHHUS KO BPEMEHH aBTOMATHUSCKOTO TTyCKa 315-05-12781; ot 30.10.2019 30.10.2019

PE3epBHOTO TeHeparopa ¢ YYeTOM OIbITa TeXHHUYECKOIO
Habarogeuus #u nojoxeHuit YU MAKO SC157
(June 2000 Rev.1 Feb 2005)
IIyskT 19.10.8.1 YTouHeHbl TpeOOBaHUS K PACMOJIOKSHHUIO aBAPUHHOTO 315-16-12751 ot 22.10.2019 22.10.2019

HCTOYHHUKA DIICKTPHYSCKOW SHEPTHH Ha PhIOOJIOBHBIX
cymax




YACTD XI. QJIEKTPUUECKOE ObOPYIOBAHUE

1 OBIIUE ITOJOXEHUWSA

1.1 OBJIACTDh PACIPOCTPAHEHUA

1.1.1 Tpebomanmst HacTosmer uacTu [lpaBui pacpPOCTPAHSIOTCS HA JIEKTPHUCCKUE YCTAHOBKH
CYIOB, HOICXKAINUX OCBHACTC/IbCTBOBAHMIO PErHCTPOM, a TaKKe HA OTACIBHEIC BHIBI DJICKTPHUUCCKOTO
00opyaOBaHMsA B COOTBETCTBUH C 1.3.

1.1.2 CoorsercTByromue TpeGOBaHMS HACTOSILICH dacTd IIpaBuin PeKOMEHIYETCS PacIpPOCTPAHSThH
TAKKE Ha YCTAHOBICHHOC HA CYAaX ICKTPHUUCCKOS 00OpyaoBaHMe, HE ykazaHHoe B 1.3.2 u 1.3.3.

1.2 ONPEAEJIEHNA U NOACHEHUA

1.2.1 OnpeaencHus ¥ MOACHEHHS, OTHOCAIIUEC K 00mei Tepmunoorun [Ipasun, ykazans! B yactu [
«Knaccuduxarms».

B macrosmeit wactr [IpaBuia IpHUHEATHL CISAYIOMHAE OIIPEACICHHUS.

ABapuliHOC OCBCI[CHUC — OCBCLICHHC MOMCIICHUI U MPOCTPAHCTB CYAHA CBETHIbHHKAMH,
MOTYyJYaOMMMH THTAHHE OT ABAPHHHOTO IIM ABAPHUIHOTO MEPEXOAHOTO HCTOYHHKA SICKTPHYECKOH
SHEPTHH.

ABapHUHHHHA HCTOUYHHK JIICKTPHUECCKONH DHEPrHH — HCTOUYHHK OBICKTPHICCKOH
SHEPrUHM, NPEIHA3HAYCHHBIM [T MWTAHHA HEOOXOAHUMBIX CYAOBBIX MOTPEOMTENCH NMPH HMCYCIHOBEHHH
HANPSOKCHUA HA ITABHOM PACTIPEACIUTCIHHOM LIUTE.

ABapuiilHB i NEPEXOAHBH HCTOYHHK BIEKTPHUYCCKOHW SHEPrHUH — HCTOYHHK
JNEKTPUIECKOH DHEPTUM, NPEAHA3HAYCHHBIN Ul NMUTaHUS HEOOXOAMMBIX MoTpeOuTened ¢ MOMEHTa
WCYC3HOBCHMs HampspkeHnst Ha mmuax ['PII mo momenta BrmtoueHus Ha wwmHbel APIL aBapuiiHoro
reHeparopa.

ABapuiiHBH pacCOpPEACAUTECIbHBH IMHT — PACOPSACAUTEIbHBIN IIUT, KOTOPBIH
MpeAHA3HAYEH M1 MPHEMA 3NCKTPHICCKOHM SHEPTHH HENMOCPEACTBEHHO OT aBapHIHOTO MM aBapHHHOTO
TIEPEXOJHOTO HMCTOYHHKA 3MEKTPHYCCKOH SHEPTHH B CIIydac BBIXOJA M3 CTPOS OCHOBHOTO HCTOYHHKA
SIEKTPUIECKON SHEPTHH U € PACIPCACICHHS ABAPUHHBIM TIOTPCOUTEIIIM.

AHTHCTAaTHYECKOEC 3a3CMICHHC — DICKTPHICCKOC COCAUHEHHE, 00CCIEYHBAIOIIEE BhI-
paBHUBaHHE TNOTCHLHAJIOB CTaTHYCCKOTO JJCKTPHUYCCTBA KOHCTPYKTHBHBIX YacTeH OOOpyJOBaHHA H
KOpITyca CyAHA 3a CYET HX HETMOCPEACTBCHHOTO KOHTAKTa MM 9Epe3 MPOBOAHHKH AHTHCTATHYECKOTO
3a3€MIICHHA.

IIpoBogHHKAMH AaHTHCTATHYCCKOTO 3a3CMIICHHS SBIIIOTCS:

METANTHYECKHE TIEPEMBIYKH, COCAUHAIOIIMC MMOMJICIKALICE AHTHCTATHYECCKOMY 3a3¢MIICHHIO 000pya0-
BaHHE, 3KpaHbl kabenei, TpyOOmpoBOABl M T.II. MEXKAY COOOHM H/HIH C KOPIYCOM CyaHa aubO APyruM
3a3¢MJICHHBIM 000PYIOBaHHCM;

HAHECCHHBIE HA MOBEPXHOCTH OOOPYROBAHMS CIIOH 3JCKTPOIPOBOJSAINIX BEIICCTB. METAJUIM3AIMH,
MPOBOJSIMMX TIACTMACC, KOMIIAYHAOB, MAaCTHK, AaHTHCTATHYECCKHX JIAKOKPACOYHBIX HMOKPHITHH H T.IL.

bPe3omacHoe HampsKEeHUE — HANPSHKCHHE, HE MPSACTABILIOICE ONACHOCTH JUIs ICPCOHANA.
910 yCno-BHE CYUTACTCS BBHINOIHECHHBIM, €CII 0OMOTKH TpaHc(opMaropos, npeobGpasoBareici u APyTux
yC’I‘pOﬁCTB JUIST TIOHHXKCHHSI HAINPSDKCHUA ABJIIIOTCA J3JICKTPHYICCKH PA3ACIBHBIMA H TMOHIMKCHHOC
HANPSDKCHUE STHX YCTPOHCTB MM UCTOYHHKOB JICKTPHUUECKOM SHCPTHH HE MPCBHIACT:

50 B mMexxay HOJIOCaMH MPH MOCTOSHHOM TOKC;

50 B mexay dazamu i Mexay (asaMu H KOPIycoM CyIHA MPH MEPEMEHHOM TOKE.

BanmoreHepaTops — TIEHEPATOPHl, NPUBOAMMEIE B JEHCTBHE OT IVIABHBIX MEXaHU3MOB H
THUTAOIUC CYAOBYIO SJIEKTPHUCCKYIO CETh WM OTACIbHBIC MOTPEOUTENH.
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lanpBaHMYEeCKas HCKPOOE30MACHOCTh — COCTOSHHE OOOPYIOBAaHMS U CHCTEM CYIHA,
IPH KOTOPOM HCKIIFOYACTCS BO3MOXKHOCTh BO3HHKHOBCHHS IOXKapa HIM B3pPBIBA OT JNIEKTPHUUECKUX
UCKPCHUI IPH TanbBaHUYCCKOM KOHTaKTe CyAHA C OEpEeroBbIM COOPY)KEHHEM WM APYTHM CYIHOM,
BBI3BAHHOM 3JIEKTPOXUMUYUCCKUMH SBICHUAMHE U Oy KAAIOIIMMH TOKAMH B OKPY>KAOIIHX MOPCKOH BOJE H
TPYHTE.

I'maBHH# pacupeaeNUTENbHBH IWHUT — pPacCHpPEACIUTEIBHBIN IMUT, KOTOPBIM NpeaHa3-
HaYeH AU IpHeMa 3ICKTPUICCKOH SHEPTHH HETIOCPEACTBEHHO OT OCHOBHOTO MCTOYHHKA NIEKTPHYECKOH
SHEPTHH M PACHPEACIICHUS €€ CYJOBBIM MOTPEOHTENM.

3azeMACHHC — JNEKTPHUCCKOE COCAUHEHHE 3a3eMIISIEMOM YaCcTH 3IMEKTPHICCKOr0 000pyI0BaHHS
C KOpIIyCOM CyAmHA.

30HAa 3aMKUTH MOJIHHC3AUWMUTHOTO YCTPOMCTBA — 00NACTh, BHYTPH KOTOPOIi MpPOCT-
PaAHCTBO Cy[HA 3aIHINCHO OT MPSMBIX YAAPOB MOJIHHH.

Hctounuk G6ccmepeboiinoro nutanus (MUBIl) — xomOumammsa mpeobpasosareneit
(BBIMPAMHUTEB-UHBEPTOP), Tepekmrouarenei (Oaifrac) ¥ HCTOYHMKA HAKOIUICHHOH 3HEPrUM B BHUIC
AKKYMYyIATOPHOU Oarapeu JUis MOAACPKAHUS HAIPSDKEHMS Ha Harpy3ke B CIydac HCHCIIPABHOCTH B CETH
TTUTAHUS.

KoMnerenTHas opraHu3aunus — OPraHM3alysd, UMEIOMAsd COOTBETCTBYIOIIHE 3HAHHSA W
OMBIT B KOHKPETHOH 001acTH, JOKYMEHTHI KOTOPOH MpH3HAIOTCS Perucrpom.

Kopnyc cyaHma — BCe METAUIMMECKME YaCTH CYAHA, HMEIOIIUE HAJEKHOE BIEKTPUUECKOE
COCMHCHHUE C HapPYKHOM METAIMUecKoH oOmuBKoM. s CyI0B ¢ TOKOHCIPOBOISIIHUM KOPIyCOM —
CHCIUATBHBIN MEIHBIN JIUCT IUTOmAabi0 He MeHee 0,5 M’ B TOMIIHHOM HE MeHee 2 MM, TIPUKPETIICHHBIN K
HAPY’KHOH OOIIMBKE KOPITyCa HA YPOBHE HIDKE BaTCPIHMHUM NP HAUMEHBIICH OCAIKE W HCHOIB3YEMBIN
AJIsL 3a3CMIICHHSL BCCX yCTpOﬁCTB, HUMCHOIUXCA Ha CYAHC.

MOJTHUEYIOBUTCIb — BEPXHII YaCTh MOJHHE3AMUTHOIO yCTPOICTBA, NPEAHA3HAYCHHAS IS
HETIOCPESACTBEHHOTO BOCIIPUSITHSI aTMOC(hEPHBIX Pa3psiaoB.

HeoTBeTCcTBCHHEBIE YCTPOHCTBA — YCTPOIICTBA, BPEMEHHOE OTKIIOYEHHE KOTOPBIX HE
CHIDKAeT OE30MacHOCTh TUIaBaHHS CyAHA, OC30MacCHOCTh HAXOASAIIMXCH HA CYJHE JIFOACH M COXPAHHOCTB
Tpy3a.

OCHOBHAY PNEKTPOCTAHU U — IOMCUICHHUE, B KOTOPOM PACIHOIOKEH OCHOBHOH MCTOYHHK
SNEKTPUICCKON SHEPTUH.

OCHOBHOH HCTOYHHK JNEKTPHUYCCKOH SHEPTrHH — HCTOYHHK DSICKTPHUECKOM
DHEPTUM, MPEAHASHAYEHHBIA AJIS MUTAHHS BCEX DIICKTPHYECKHUX YCTPOMCTB H CHCTEM, HEOOXOIMMBIX
JUIS TIOAJCPIKAHHS HOPMATBHOTO OKCIUIYaTAIMOHHOTO COCTOSHMSA CyJHa M HOPMANBHBIX YCIOBHH
00UTacCMOCTH HA HEM, HE MPUOEras MPH 3TOM K HCIOJIB30BAHHIO ABAPHITHOTO HCTOYHHKA 3IEKTPHUYECKOH
SHEPTHH.

OTBETCTBEHHBIE YCTPOHCTBA — YCTPOICTBA, HOPMAIbHAsI PaboTa KOTOPBIX 00ECICUUBACT
0C30MaCHOCTh IUIABAHKA CYJHA, OE30MAcCHOCTh HAXOMAIINXCA HAa CyAHE JIOAEH H COXPaHHOCTh Tpy3a;
OTBCTCTBCHHBIC YCTPOMCTBA MOAPA3ACIAIOTCS HA YCTPOMCTBA MEPBOI M BTOPOH KAaTErOPHH.

OTBETCTBECHHBIEC YyCTPOHCTBA NEPBOM KATETOPHH — YCTPOHCTBA, KOTOPBIC JOJKHBI
MOCTOSHHO HAXOAHMTHCS B pafoTtaromeM (BKIIOYCHHOM) COCTOSHHHM Ui OOECIICYCHHS JBIDKCHHS H
yrpasiseMocT cyxHa. K TakuM ycTpolicTBaM OTHOCATCA YCTPOHCTBA, nepeuncieHHsie B 1.3.2.1.

OTBEeTCTBCHHBIEC YCTPOHCTBA BTOPOH KaTETOPHH — yCTPOHCTBA, KOTOPHIE MOTYT HE
HAXOAUTLCA MOCTOSHHO B paCOTAIOIEM COCTOSHHH AJsi OOCCICUSHHs ABIKCHHS U YIPABIICMOCTH, HO
KOTOPbIE HEOOXOAMMEBI Tl 00ecTieue s GE30MacCHOCTH CyJHA. JTH YCTPOHUCTBA JOJDKHBI OBITH TOTOBBI K
HEMENJICHHOMY NpPHUBEACHHI0O HX B JeiictBue. K TakuM ycTpoiicTBaM OTHOCATCA YCTPOKWCTBA,
nepeuncieHHse B 1.3.2.2.

OTBoasmUN NPOBOA — MPOBOA, DICKTPHICCKH COEAHHAIOIIMHA MOTHHEYIOBHTEND C 3a3EMIIC-
HHEM.

CneuualpHbBE DIEKTPHUYECKHE NOMEIMEHHUSA — INOMEHIECHHI HIHM MECTAa, MpE-
HA3HAYCHHBIE HCKIIOYUTENBPHO IS DJIEKTPHYICCKOTO OOOPYAOBAHHSA W JOCTYIHBIE TOJBKO s 06c-
Jy>KHBAIOILIETO MEPCOHANA.
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TpyAHOBOCTHIAMCHSIIIMUNUCSA SAICKTPOU3ONAUUOHHB I MaTepral — MaTepuan,
BBIACP/KMBAIOIIMI UCITBITAHNS, yKa3aHHbIe B [IpaBunax TexHudeckoro HaOMOACHHUS 3a MOCTPOHKON CyI0B
U M3TOTOBJICHUECM MATCPHATIOB M M3ACTUN 1T CVIOB.

DAcekTpUUYCCKAasds YCTAHOBKA MAallOW MOMHOCTH — JJICKTPHUCCKAA YCTAHOBKA CYIHA C
CYMMAapHOI MOIIHOCTBIO UCTOYHHKOB 3I¢KTpHuecKoi 3Hepruu 10 50 kBt (xB-A).

DaexTpocTaruueckad UCKPOOE30MacCHOCTh — COCTOSHHE OOOPYAOBAHHMA H CHCTEM
CyOHA, TPH KOTOPOM HMCKIFOYACTCS BO3MOXKHOCTh BO3HHMKHOBEHHS TMOXKapa WM B3pPHBA OT Pa3pAIoB
CTaTHUCCKOTO DIICKTPHUICCTRA.

OQnexkTposHeprerruueckas yctaHoBka (I329VY) ¢ uaMeHaeMol 4YacTOTOM
OCHOBHOTO MCTOYHHKA DICKTpodHepruu — IV, paccuuTaHHas HAa BO3MOXKHOCTb
paboThl B 3agaHHOM auamnazoHe vyactor. Onpeaencaue DY mpunsaro B 17.2.1

1.3 OFBEM OCBHAETEJBCTBOBAHUM

1.3.1 O0wme noJiokeHHSs1,

OO01mmwe MoIoKEHHUS, OTHOCIIIUECS K TOPAAKY KIACCH(PUKALMK, OCBHACTEIbCTBOBAHHUS TPH MOCTPOHKE
CyOHA W NPH U3TOTOBICHUK O00PYZOBAHMUS, N3TIOKCHB B OOLINX MONOXKEHUIX O KIACCH(PUKALIMOHHON H
MHOM mesarenbHOCTH 1 B yacTé | «Knaccnduxarmsn.

1.3.2 OcBHaeTEILCTBOBAHHE IEKTPHYECKOr0 000pyAOBaHHS CYAHA.

OCBHICTEIECTBOBAHUIO HA CYJHC MOJJICKAT OCHOBHBIC M aBapUHHBIC HCTOMHHKH JJICKTPHYUECKOH
SHEPTHH, CHIIOBHIC M OCBETHTENIBHEIC TPAHC(HOPMATOPHI U NpeoOpa3oBaTen (MAIIHHHEIE H CTATHYUCCKHUE),
[JIABHBIC W MHEIC PACIPCACIUTENIBHBIC IINTH, KaOCIbHAS CETh, a TAKXKE JICKTPHUCCKOS 000PYI0BaHuE,
CHCTEMEI U YCTpO¥cTBa, nepeuncieHuse B 1.32.1 —1.3.24.

1.3.2.1 OTBETCTBEHHBIE YCTPOHCTBA MEPBOH KATETOPHU:

.1 pynessie ycTpoiicTsa;

.2 HACOCHI THAPABJINYCCKUX CHCTEM BHHTOB PETYIHPYEMOIO IIAra;

.3 BCHTHIATOPHI MPOAYBOYHOTO BO3AYXA, TOILUIHBOMOAKAYMBAIOLIHE HACOCHI, HACOCHI OXJIAXKACHUA
(OPCYHOK, HACOCHI CMA30YHOTO MAacjia ¥ HACOCH! OXJIAKIAIOMCH BOABI AJIS INIABHBIX U BCIIOMOTATCIBHBIX
JBUTATCIICH U TYPOUH, HCOOXOIUMBIX A ABVKCHHS,

.4 BCHTWIATOPH MPUHYAUTSIHHON BEHTWISLHH, MUTATEIBHBIC HACOCHI, LUPKYTALMOHHBIC BOASHBIC
HACOCHI, BaKyYMHBIC HAcOCHl M HAcOCHl AN OTKAYKH KOHACHCATA IJ TAPOBBIX YCTAHOBOK HAa
MapoTYPOUHHBIX CYAAX, a TAKKE NS BCIIOMOTaTeNIbHBIX KOTIOB HA CyJax, IAe Hap NMpHMCHACTCSA A
00opyaoBaHus, 00¢CICYHBAIONICIO OTBETCTBEHHBIC YCTPOHCTBA NIEPBO KaTeropuu;

.5 TomoYHBIC YCTPOICTBA IMIABHBIX KOTJIOB MAPOBBIX YCTAHOBOK Ha MApPOTYPOHHHBIX CyJax, a TAaKKe
BCIIOMOTATCIbHBIX KOTIIOB, [AC Map MPUMEHAETCS Uil 000PYA0BaHHS, 00€CIEYHBAIOLIETO OTBETCTBCHHBIC
YCTPONCTBA NEPBOU KATCTOPHH,

.6 31eKTPOOOOpPYAOBAHKEC BUHTOPYACBEIX KOjJOHOK (BPK) asumyTtanpHOro (moBopoTHOro) tuma ¢
HACOCaMH CMA304HOTO Maciia H HACOCaMH OXJIAXKJAIOIIECH BOABL, SBIAIOIIUXCS €AMHCTBEHHBIM CPEIACTBOM
MPUBCACHUS B JBHKCHHUC/yIPABICHUA CY/IHA,

.7 snexTpoobopyaoBanue rpedHOI AekTprdcckoii yeraHoBku (I'IY) u rpebHoit DY azumyTtansHOTO
(moopotroro) tuna (A3UIO/) ¢ HacocamMu CMa30UHOTO MAcClia, HAcOCaMH OXJIAKJAIOUWICH BOABI H
CHCTCMAaMHM TIPHHYAUTEIBHONH BEHTHIIALIMH;

.8 coenmanbHpIE T€HEPATOPHI 3JCKTPHUCCKOM SHEPrHH H HHBIE HCTOYHHKH MNHUTAaHHA, obecre-
YHBAIOINHMC YKA3aHHOE BHIIIE O0OPYAOBAHHE;

.9 ruapaBIHYECKHE HACOCH, 0OCCIICUHBAIOIKC YKA3aHHOE BhILIE 00OPYAOBAHHE,

.10 obGopynoBaHHEe TOTMAMBOTIOATOTOBKH W KOHTPOJA BA3KOCTH (BHCKOZUMETPBI) ANA TKEIOTO
TOIUIHBA,

.11 cHrHaNPHO-OTIHYHTENbHBIE OTHH, HABHIALMOHHOE 00OPYIOBAHHE M CHTHAEBL,

.12 cuctembl/ycTpoiicTBa BHYTPEHHEH CBsI3H;

.13 ocsemeHue,



Ilpasuna knaccughuxayuu u HOCMPOLIKY MOPCKUX CYOO08
XI-8

.14 ycrpoiictea/cucremsr ynpasnenust, AIIC u 3amuTsl A1 060pyA0BaHUS OTBETCTBEHHBIX yCTPOHCTB
MEPBOM KaTeropuy,

.15 apyrue OTBETCTBEHHBIC YCTPOMCTBA MEPBOM KATErOpHH, HEOOXOAMMEBIC 1M1 oOeCTeueHns Ha3Ha-
YECHHS CYAHA B COOTBETCTBHH C CHMBOJIOM KJIacca.

1.3.2.2 OtBeTCTBEHHBIE YCTPOHCTBA BTOPOH KATETOPHH:

.1 6pammmuny,

.2 HACOCHI IICPEKAYKH TOILIHBA U 0OOPYIOBAHHE M ITOATOTOBKH TOILTHBA,

.3 HACOCHI MEPEKAYKU CMA30YHOTO Maciia H OOOPYAOBAHHUE I/l IIOATOTOBKH CMAa304HOIO MAcCia;

.4 IOOrPEeBATENHN THKEIOTO TOILIHBA,

.5 KOMITPECCOPHI MYCKOBOTO BO3AYXa U YIPABISIOMIEr0 BO3AYXa,

.6 nbsbHBIC (OCYINUTENBHBIC), OAUIACTHRIC HACOCH M HACOCHI KPEHOBOH CHCTEMBI,

.7 no>apHbIe HACOCHI M APYTHE HACOCHI JUIS MOJAa4H OTHETYIUAIIEro BELIECTBA,

.8 BCHTHIIITOPHI [ MAIIHMHHO-KOTEIBHBIX MOMEIIEHUIH,

9 ycrpolicTBa, HEOOXOAMMBIC [ IMOAACPKAHHS B3PBIBO- M IOXKAPOONACHBIX MOMEUICHHUH H
MPOCTPAHCTB B OE30IaCHOM COCTOSHHM, B TOM YHCIE YCTPOICTBA 3a36MIICHHS KOPIIyCa CyIHA Ha
HE(DTEHANUBHBIX CYAaX, MOJHHC3ALINTHBIC YCTPOWCTBA, & TaKXKe YCTPOHCTBA, 00CCIECUMBAIOIINC
AIIEKTPOCTATHUECCKYIO U TajbBAHHUCCKYIO HCKPOOE30MacHOCTS;

.10 cucrempl IOXKAPHOH CHUTHATH3ALIHIM,

11 snexrpuueckoe 06OPYAOBAHHE TSl 3aKPHITHA BOXOHEIIPOHUIIAEMBIX ABEPEH;

12 crneumanbHbIE TEHEPATOPHI ICKTPUUCCKONH 3HEPTHMM W HHBIC HCTOYHHKM ITHTAHUA, 00CCICYH-
BAOIIHE YKA3aHHOE BHILIE 0OOPYIOBAHUE;

.13 rugpaBmudeckue HaCOCHI, 0OCCIICUNBAOINKE YKA3aHHOE BHIIE 00OPYAOBAHHE;

.14 TyHHEIPHEIE ¥ a3MMYTAJIbHBIE NTOJPYIUBAOIINE YCTPOUCTBA,

.15 ycTpoiicTBa CHCTEMbI MHEPTHBIX Ta30B HE(TEHAIMBHBIX CYAOB;

.16 ycrpoiicrsa/cucrems! ynpasnerus, AIIC u 3ammuThl Ans rpy30BBIX CHCTEM;

17 srexTprtecKue MPHBOABI XOMOAMUIBHBIX YCTAHOBOK, ykazaHHbX B 1.1 gactu XII «XonmoaunpHbie
YCTAHOBKH»,

.18 ycrpoiictea/cucrems ypasnenus, AIIC u 3amuTer st 000py10BaHHS OTBETCTBCHHBIX YCTPOHCTB
BTOPOH KaTreropuw,

.19 mpyrue OTBETCTBCHHBIC YCTPOHCTBA BTOPOH KarcropHu, HCOOXOAMMEBIC ISl 0OCCIICUCHUS HA3HA-
YEHHs CYAHA B COOTBETCTBHH C CUMBOJIOM KiIacca.

1.3.2.3 Dnekrpuueckue yCTPOHCTBA, MNPCAHA3HAYCHHBIC [T HONACP)KAHHS MHHHMAIIbHBIX
KOM(OPTHBIX YCIOBHI OOHTAEMOCTH HA CyJHE AJI SKHINAKA M MACCAKHPOB:

.1 ycrpoiicTBa Al MPUTOTOBICHUSA MHUIIH;

.2 ycrpoiicta aas oborpesa;

.3 cyaoBas MPOBHU3HOHHAS XOJIOJWIbHAS YCTAHOBKA,

.4 sneKkTprUecKoe 000pyAOBaHHE OBITOBOH BCHTHILILHY,

.5 ycTpoiicTBa CHCTEM BOJOCHAGKEHHS H CAHUTAPHBIX CHCTEM,

.6 crneuManbHBIE TEHEPATOPHI M HHBIE HCTOYHUKH IUTAHHsA, OOCCICYMBAIOIIHE YKA3aHHOE B
1.3.2.3.1 — 1.3.2.3.5 obopymoBauue.

1.3.2.4 Tlpoune 3NEKTPUIECKUE YCTPOICTBA:

.1 snextpuueckoe 0O0OPYAOBAHHE TEXHONOTHYCCKHX MEXAaHH3MOB CYAOB, HCIOIB3YEMBIX IS
nepepaboTKH KUBBIX PECYPCOB MOPS M HE 3aHATHIX MX JoBoM (cM. 19.4.4.1);

.2 BIEKTPHICCKOE 00OPYAOBAHHUE MMPOMBICTIOBEIX H TEXHOIOTHIECKHX MCXaHH3MOB PHIOONOBHBIX CYAOB
(cm. 19.10.1.1).

1.3.2.5 Onextpuueckoe 0OOpYXOBaHHE XO3SHCTBCHHOIO M OBITOBOrO Ha3HAuUEHWs, BKIIOYAs Iepe-
guciaeHHoe B 1.3.2.4, a Taioke 000pyIOBaHHE, HE OTHOCAMIEECS K OTBETCTBEHHBIM YCTPOHWCTBAM MEPBOM U
BTOPOIi KaTeropuii, MOAICKHT OCBHACTENbCTBOBAHUIO HA CYJHE TOJBKO B OTHOIICHHH!

.1 BnusHMA paGoTel 3TOr0 00OPYAOBAHMSA HA KAaueCTBO IJICKTPHUCSCKON DHEPTUH CYAOBOH 3IEKTpOC-
TaHIWY,



Ilpasuna xnaccuurayuu u NOCMPOUKY MOPCKUX CYOO08
XI-9

.2 BHIOOpaA THIIOB U ceueHMs Kabeieil ¥ MPOBOJOB, a TAKXKE CIOCOOOB MPOKIAAKH KabeeH;

.3 COMPOTHBICHMS U30JBILIMY, 3a3CMIICHHA U YCTPOHCTB 3alHTHI.

1.3.3 OcBHAeTENLCTBOBAHHE YIEKTPHYECKOT0 000PYA0BAHHS NPH H3rOTOBJICHHH.

1.3.3.1 OcCBHACTCIBCTBOBAHUIO MPH H3TOTOBICHHH TMOMJICKAT CICAYIOIIHC BHABI 3JICKTPHUYCCKOTO
000pyOBaHHS, MPEAHAZHAYCHHOTO JUISL YCTAHOBOK M CHCTEM, IICPCYUCICHHBIX B 1.3.2:

.1 BIEeKTPHYECKUE arperarsr,

.2 3NEKTPUYECKHE MAIIHHEL,

.3 Tpancdopmartopsr;

4 pacnipeIeTUTEIBHBIC IATHI;

.5 mynbTHl YNPAaBICHHS H KOHTPOILSL,

.6 IEKTPHIECKUE My(PTHL H TOPMO3Q,

.7 myckoBas, 3ALUTHAS, PErYIHPOBOYHAS U KOMMYTALIMOHHAS alMaparypa,

.8 anmaparel U yCTpOHCTBA BHYTPCHHEH CBSI3H M CHTHATH3ALH;

.9 cuIOBBIE CTATHYCCKHE MPCOOPA30OBATEIH, MONYTPOBOAHUKOBBIC YCTAHOBKH,

.10 nogorpesaTeu TONINBA H Macla;

.11 aKkKyMyIsaTOpSI,

.12 xabenu u mpoBoAa;

.13 craunoHapHbIC ICKTPHICCKUC U3MCPHUTCIBHEIC MPUOOPSI;

.14 snekTprdeckue MpUOOPHI M YCTPOKMCTBA TSl H3MEPCHHS HEANCKTPHICCKUX BCIIUYHH,

.15 HarpeBaTeIbHBIE M OTOMMTEIbLHBIC PUOOPEL;

.16 ycraHoBOUHas apMartypa;

.17 cranMoHapHBIe CBETHIPHHKHY;

.18 mpuGops! yrpaBacHHUs W KOHTPOJISL.

1.3.3.2 Onexrpudeckoe 0OOPYAOBAaHAC B3PHIBO3AMMINCHHOTO HCHONHCHHUS JODKHO IIOABEPraThCs
OCBHACTCIbCTBOBAHUIO B OTHOIICHHH €T0 B3PHIBO3ALIMINCHHOCTH CO CTOPOHBI KOMIICTCHTHOHM OpraHu-
3aLUH, JOKYMEHTBI KOTOPOH IMPU3HAIOTCS PErucTpoM, HE3aBUCHMO OT TOTO, TIOABEPracTCs HIIM HET JAHHOES
00opyIOBaHKUE OCBHICTEIHCTBOBAHMUIO, BHITEKAKOWEMY U3 Tpebosanuii 1.3.3.1.

1.3.3.3 OObeM HCHBITAHUH SIEKTPUIECKOTO OOOPYAOBAHHA NMOCHIE H3TOTOBICHHS M TPeOOBaHMA IO
WCIIBITAHKUAM M3I0keHBI B [IpaBuiax TEXHUIECKOTO HaOMIOACHHS 3a MOCTPOMKOM CYA0B U H3TOTOBICHHEM
MarepraioB M U3ICIHi Ui CYIOB.

1.4 TEXHUYECKASA JOKYMEHTAIIUA

1.4.1 OGbeM TEXHUYCCKOH JOKYMEHTALMH [0 3JICKTPUUECKOMY OOOPYIOBAHHIO, MPEIbABIACMBIA HA
paccMoTtpenue Peructpy no cyany B uenom, coaepxurcs B 3.2 yactu [ «Knaccubuxaums».

1.4.2 Jlo Hagana OCBHACTEIBCTBOBAHUSA JJICKTPHICCKOrO 0OOPYAOBAHUS ITPH HU3TOTOBICHHHM JOJDKHA
ObITh NPEACTABICHA HA paccMOTpeHue Peructpy ciaeayromas A0KyMEHTAIUS:

.1 onmcanue npuHIMIA ACHCTBHA M OCHOBHBIC XapPAKTEPHCTHKY,

.2 cneuubukaims (MEPEUCHb H3ACIHIH), B KOTOPOH yKasaHBl BCE HCIOIB30BAHHBIC 3JICMCHTEL,
npuOOPBI U MATEPHATBI ¢ UX TCXHUYCCKUMHU XaPAKTCPHCTHKAMU;

.3 uepTek OOLIEro BUAA C paspesamu;

4 pUHIUNUANBHA CXeMa,

.5 mporpamma HCITBITAaHH;

.6 pe3yNbTaTH pacueTa Bajia poropa (SIKOpst), ICPTEIKH Y3JI0B KPEIUICHHU ITOIIOCOB, AKTHBHOTO JKENe3a,
KOJUIEKTOPA U T.II, & TAKKE MECT CBAPHBIX COCIUHCHHN KOHCTPYKIMH € BAIOM — JUISL BNEKTPHYECKUX
MallIH ¢ HOMHHAIBHBIM TOKOM Oomee 1000 A

.7 pacdeT INHH HA ANCKTPOAUHAMHYCCKYIO H TCPMHUICCKYIO CTOMKOCTh K JEHCTBHIO TOKA KOPOTKOTO
3aMBIKAHWSI — JUISL PACHPEACTHTC/BHBIX IIUTOB, CCIM HOMHHAJIBHBIA TOK OTACIBHO DPaGOTAIOMMX
TEHEPATOPOB WM CYyMMa TOKOB IApallIeIbHO paboTarouyx reHeparopos npessimaet 1000 A;
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.8 naHHBIC MMHAMHYECKOM WM CTATHYECKOH MOMEXOVCTOMYMBOCTH WM VKA3aHWC CHOCO0a WCITBI-
TaHUA DICKTPOMArHUTHON COBMECTHUMOCTH,

.9 ykazaHue KOHKPETHBIX MEp NOAABICHHS ITOMEX.

IMpu HeoOxoarMocTu Peructp MoxeT moTpeOoBaTh MPEACTABICHHS AOTONMHHUTEIBHON TEXHUUECKOH
JOKYMEHTALIMH, & TAKXKE JAHHBIC O HAJE)KHOCTH.
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2 OBIIME TPEBOBAHUSA

2.1 YCJIOBHSA PABOTBHI

2.1.1 Biausinne KJIAMATHYECKHX YCJIOBHIA.
2.1.1.1 B xauecTBe HOMUHATIBHBIX PAOOUHX TEMIICPATYP OKPYKAMOLICTO BO3AYXA H OXJIAKIAAOLICH
BOJBI JJIS BICKTPUUCCKOTO 00OPYAOBAHMA AO/IKHBI MPUMCHATHCS yKa3aHHbIC B Ta0m. 2.1.1.1.

Tabnmma 2.1.1.1
Temneparypa OKpyKalomero Bo3ayxa U oxiaxjaromeii soapl, °C

Ne Mecto pacnosoxeHust 060pyJ0OBaHHS

n/n Heorpanuuennslii paifon IIaBaHAs IInaBaHue BHE TPOIMYECKOH 30HBI
Bozayx Bona Boznyx Bona
1 MamunHBIe U CHIEHHATBHBIC DICKTPH- +45..0 +32 +40 ...0 +25
YecKHe MOMeIIeHHs, kKaMOy3bl
2 OTKpHITBIE [Ty ObI +45 .. —25 — +40 ... —25 —
3 Jpyrue nomemeHus +40 ... 0 — +40 ... 0 —

IIpumMeganue. DNeKTpOHHBIC BJIEMEHTHl H YCTpOHCTBa, MpeHa3HAUCHHBIC U1 BMOHTHPOBAHHS B paclpe/ielIATeIbHbIC IHTHI,
IYJBTHL WIKH KOJKYXH, JOJDKHBI HaJexkHO paCoTaTh IpH TeMIlepaType okpyxaiomei cpeap jio 55 °C.
Temmneparypa go 70 °C He H0JDKHA BBISHIBATH HOBPEXKACHHUHN DJICMEHTOB, YCTPOHCTBE H CHCTEM.

2.1.1.2 DaexTputeckoe 00OpYIOBaHHE IODKHO HAACKHO paboTarh B YCAOBHAX OTHOCHTCIHHOM
BNAKHOCTH Bo3ayxa 75+3 % mpu temneparype +45+2 °C um 80+ 3 % npu temneparype +40+2 °C,
a TaKXKe TP OTHOCUTEIIBHOM BIKHOCTH Bozayxa 95 +3 % mpu temneparype +25+2 °C.

2.1.1.3 Ecnu anexTpudeckoe 000pYyAOBaHUE YCTAHOBICHO B IOMCIICHUAX, 000PYIOBAHHBIX YCTPOHCT-
BaMH I MOAACPIKAHUS 33JaHHONW TEMIIEPaTyphl, TO B KaMECTBE HOMUHAIBHOH Paboucil TeMIepaTrypst
OKPY>KaIOLIEr0 BO3AYXA A TAKOTO DICKTPHUECKOrO 000PYAOBAHMS MOTYT IIPHUHATH MCHBIINC 3HAYCHUSL,
1geM 3710 ykaszaHo B 1abm. 2.1.1.1, Ho He Hpke +35 °C, mpu creayroumx yCIOBHAX:

.1 obopyzoBanme He SBIACTCS ABAPUHHBEIM H PACHONOXKEHO BHC MAIIMHHBIX MOMCLICHH;

.2 3a7aHHAsS TEMIEPATypa B MIOMELICHUH MTOAASP KUBACTCS, IO KPAMHECH MEPE, ABYMsI XOJIOAHIbHBIMH
VCTaHOBKaMH TaK, YTO IPH BBIXOAE U3 CTPOs JI000H U3 HUX, OCTABIIHECSI OOSCIICUUBAIOT TIOJACPIKAHIC
33JaHHOM TEMIIEPaTYPHL;

.3 obopyzoBaHHE, YCTAHABIMBAEMOE B TAKHX INOMELICHHUAX, AO/DKHO Oc3omacHo paborare mpu
temmeparype +45 °C B TeueHHMe BpEeMEHH, HEOOXOAMMOTO IS MOCTHXKCHHS HOMHHAIBHOH paboucit
TEMIIEPaTYPhl OKPY’Karowero Bo3ayxa. [lpu aToMm xomoaunbHOe 000pYAOBAHUE JOKHO BBHIOMPATHCS IS
pabOoTHI TIPH TEMIIEPaTYpe OKpyKaromero so3ayxa +45 °C;

4 B IOCTY YHpaBICHUS, TA€ NPEIYCMOTPEHA IMOCTOSHHAS BaxTa, JODKHA OBITh MPEAYCMOTpPCHA
3BYKOBas M CBETOBAs CHTHATH3AIMA O HEUCIIPABHOCTH XOJOAUIBHON VCTAHOBKH.

2.1.2 MexannyeckHe BO3JeHCTBHSI.

2.1.2.1 Onexrpuyeckoe 000PYAOBAHKE AOKHO HAAEKHO PabOTaTh MPU BHOPALMSAX C YACTOTAMH OT
2 a0 80 I'm, a mmeHHO: mpH yactoTax ot 2 A0 13,2 I'm ¢ ammurynoil mepememeHuit +1 MM 1 npu
gactotax ot 13,2 g0 80 I'm ¢ yckoperuem +0,7g.

INEKTPUHECKOS 000PYAOBAHKE, YCTAHOBICHHOS Ha NCTOUHHMKAX BHOPAITHH (M3CITH, KOMITPSCCOPHI U T.IT.)
WM B PYMIIETIbHOM OTICNCHHH, JOJDKHO HAIEXKHO paboTtark mpu BuOparisix ot 2 10 100 ', a nmenHo: mpu
yactotax oT 2 a0 25 T'm ¢ ammmuTyaoi mepememenus + 1,6 mm u mpu uactorax ot 25 g0 100 I'm ¢
ycxoperueM +4.0g.
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AnexTpudecKoe 000pPyAOBaHHE JOJDKHO HANCKHO PabOTaTh TakkKe MpH yaapax ¢ yckopenueM +5,0g u
gacrore B npeaciax ot 40 a0 80 yaapos B MUHYTY.

2.1.2.2 Onexrpuucckoe 000pyAOBAHUE NOKHO O€30TKa3HO paboTaTh NMpPH JJIHMTEIEHOM KPEHE CYAHA
10 15° u muddepenre g0 5°, a Takxke npu 6OpPTOBOH Kauke A0 22,5° ¢ mepuoxom 7 — 9 ¢ u kueBoi 10 10°
OT BEPTHKAIIH.

ApapuiiHoc 000pyIOBaHHE AOJDKHO, KPOME TOTO, HAJEKHO PaboTarh MpH AAUTEABHOM KPeHe A0 22.5°,
maddepenre a0 10°, a Takxke MpH OJHOBPEMCHHOM KpeHE U JudepeHTe B yKa3aHHBIX BHILIC HPCACNAX.

Ha rasoBozax ¥ XHMMOBO3aX ABapHUIHBIC HCTOYHHKH SICKTPHYCCKOH IHEPTHH JOIDKHBI COXPAHSThH
paboTocrniocoOHOCTh MpH KpeHe cyana a0 30°.

2.1.2.3 Dmekrpuacckoe 00OpPYIOBAaHHEC JOIKHO 0O0NagaTh COOTBETCTBYIOLICH MEXaHHICCKOU
MPOYHOCTHIO M YCTAHABIMBATHCS B TAKOM MCCTC, [AC HET OMACHOCTH MEXAHHYCCKOTO TMOBPEKICHHS
(cM. Takke 2.7.4).

2.1.3 lonyckaemblie OTKJIOHEHHS APAMETPOB MHTAHMS.

2.1.3.1 DnexTpuueckoe 00OPYIOBAHHEC AOJDKHO OBITh TaKOM KOHCTPYKLIMH, YTOOBI BO BCEX CNydasx,
kpoMe ykazaHHbiX B 10.8.2 1 14.1.4.2 — 14.1.4.3, oHo ocraBanock paGoTOCIIOCOOHBIM MPH OTKIOHEHHAX
HAMPSOHKEHHUA MUTAHUA M YacTOTHI, yKa3aHHBIX B Tabn. 2.1.3.1 (cMm. takxke 3.1.2.2 u 16.8.3.3).

Ta6baunpa 2.1.3.1

OTKJIOHEHHE OT HOMHHAJILHBIX 3HaUeHHH
IMapameTps!
JlmarensHoe, KparkoBpeMeHHOe
%
% Bpems, ¢
Hamnpspkenue (nepeMeHHBIH TOK) +6...-10 +20 15
YacTora (amamasoH gactor DDV ¢ +5 +10 5
U3MEHSIeMOH YacTOTOH OCHOBHOTO
HCTOUHHKA HJICKTPOSHEPTHH)
HanpspkeHue (IOCTOSHHBIN TOK) +10 5 IHKJIMIECKHE OTKIOHEHH
10 IyJbCallUH
IIpumeuanue. Ilpu nuTaHUE OT aKKyMYJIATOpHOH GaTapeu:
JUIATENIbHOS M3MEHEHHE HAIPSDKEHMS JOJDKHO HaxXOAMThCS B Ipenenax oT +30 go —25 % juii oGopynoBaHHs, MHTAIOMETOCS OT
AKKyMYJIITOpHO Oarapen, MOTIUTIOUeHHOH K 3apsiTHOMY YCTpOUCTBY;
JUIHTEIbHOS M3MEHCHME HAIPSLKSHHS JOJDKHO HAXOAMTHCS B Ipefeiax oT +20 mo —25 % mr oGopynoBaHHUS, He MOTKIIOYEHHOTO K
GaTapee BO BpeMs 3apsUIKH.

2.1.3.2 Jlns MexaHU3MOB M YCTPONCTE Ha CyJaxX OTPaHHYCHHOTO paloHa maBaHus R3, 3a
HCKITIOUCHHEM MEXaHH3MOB H YCTPOMCTB OTBETCTBCHHOIO HA3HAUCHUS, NOIMYCKACTCA MPHMCHCHHUC
MEKTPHICCKOr0 000pyaoBaHHs (OOMIENMPOMBILIICHHOTO HCIOMHCHHUS), YaCTHYHO COOTBETCTBYIOLICTO
YKa3aHHBbIM BBIIIC TpC6OBaHI/IHM.

2.2 QJIEKTPOMATHUTHASI COBMECTUMOCTH

2.2.1 O61ue TpedoBaHHS.

2.2.1.1 Hacrosimue TpeGoBaHHs PacIpOCTPAHSIOTCS HA JICKTPUUIECKOE 000PYAOBAHHE M 0OOPYI0Ba-
HHE aBTOMATH3ALUM I 00€CIEeUCHHUS 3ICKTPOMArHUTHOM COBMECTUMOCTH Ha GOPTY CyAHA.

2.2.1.2 OGopyaoBaHue IOKHO OC30TKa3HO paboTark NpPU MOMEXaX, HUMEIOIIMX CIEIYIOIIUE
mapamMeTphl:

.1 nocrosunoe u nepemenHoe (50 ') MaruuTHOE MOIE — B COOTBETCTBHH ¢ Tabm. 2.2.1.2.1.
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Ta6nwma 2.2.1.2.1
Knacc obopynoBanua HanpsxenHocts, A/m
TTocTostHHOE TIOTIE Tlepemennoe nosne (50 I'u)
1 100 100
2 400 400
3 1000 1000
Jonyckaetca ycTaHOBKa 000pY/I0BaHMS:
knacca 1 — Ha paccTosiHuM 2 M M 60s1ee OT MOLLHOTO UCTOYHHUKA MoJisi (IIMHOMPOBOA, MPYNNOBOii

TpaHchopmarop);

Kjacca 2 — Ha paccToaHud 1 M 1 Golice 0T MOIIHOTO MCTOYHHUKA MO,

Kimacca 3 — 6e3 OrpaHUYCHUS PACCTOSHUS OT JIFOOOTO UCTOMHHKA TOJIS;

.2 rapMOHHYECKHE COCTABJISIONIME HAMPXKEHHS MO LIeNsAM NUTaAHUS — B COOTBETCTBHMH C rpaduxom
BBICHIMX FapMOHUK CY/IOBOH CETH, U300pakeHHbIM Ha puc. 2.2.1.2.2 B norapudpmuueckoM maciutade;

Un/U; . %
10 —
| N
I I— ______ -|_ _——
| | I
o (S Y I
1 15 100 200 Ilopadok
2apMOoHUYecKol
cocmaensiioufeti

Puc. 2.2.1.2.2 I'paduk BbICIIUX FApMOHUYECKHX COCTABISIOUX CYA0BOH CETH

.3 axeKkTpocTaTHUCCKHE pa3psAaabl — ¢ aMIUTMTYA0H HanpskeHus 8 kB;

.4 pauouacToTHbIC JIEKTPOMarHuTHbIe nos B Anana3one 80 MI'y — 2 I'T'u co cpeaHekBaparvuec-
KHM 3HaueHUEeM HanpspkeHHocTH nons 10 B/wm;

.5 HaHOCEKYH/IHbIE UMITYJIbCI HANMPXKEeHHUs ¢ aMIuIUTYA0H 2 KB no cunosoii cetu nutanua u 1 kB jia
CHTHAJBHBIX Kabenmell u kabelell yrpapieHHA NIATCIHHOCTRIO 5/50 Hc;

.6 pampouacTOTHBIC HOMEXH MO LEMAM MPOBOAMMOCTH B auamazoHe 150 xI'm — 80 MIm co
CPEIAHEKBAAPaTHUECKUM 3HauYeHHeM HanpsbkeHus 3 B v 80-npoueHTHoli moaynsiuvei Ha yactore 1 kl'u;

.7 MHKPOCEKYH/HbIE UMMYJbCbl HaMNpsKEHUs LJWTeNbHOCTbIO 1,2/50 MKC 1o uensM MUTaHuA ¢
amruTy0il 1 kB npu nojaye uepes ycTpoicTBO CBA3H-PA3BA3KK MEXKAY KAXKJIOH LIENbIO M KOPNYCOM H
0,5 kB nipu nomade depe3 yCTPOHCTBO CBA3H-Pa3BA3KH MeXAY LEMAMH.

2.2.1.3 3nayeHue cymMmMapHOro ko3d¢dulineHTa rapMOHHYECKHX COCTABISIOMAX KPUBOH HaNpsKeHUA
He J0/DKHO npeBbiuiaTh 8 % 1 onpeaensiercs no gopmyae

U 2
K. =~/ 212, UL”‘)-mO%, (2.2.1.3-1)
p.1

tae Uy, — CpeaHEKBaipaTHIHOE 3HAYEHNE HANPSHKEHNA MOATPYTINE! A—0# rapMOHHUKH;
k — TIOpAIOK TAPMOHWKH

Upi =\/ Uk+ 257 Ui B, (2.2.13-2)

rae Uy — cpeaHekBaipaTHyHOE 3Ha4eHUe HanpshkeHus k-of rapMOHMKH;
U,k — cpeaHeKBaapaTHuHOE 3HAYEHUE CNEKTPaNbHOM COCTABUOLILH, HENOCPEACTBEHHO MpUIEratolel K k-0l rapMoHMKe:
h — NOPANOK CHEKTPAILHOM COCTAaBAAOLLEH.

3HaveHue K, peITaMEHTHUPYETCS MJIA MOJHOCTHIO YKOMIUIEKTOBAHHOM CYAOBOH SIEKTPOIHEpre-
THYECKOH CHCTEMBL.
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Jna ueneil CHCTEM BIICKTPOJBIDKCHUSA, HEOCPEACTBCHHO HE MOJKIIIOYCHHBIX K CETH OOIIECYJOBBIX
noTpeOuTeICH, 3HAYCHUC CYMMApHOTO KO3PQPHUIHMCHTA TAPMOHHYCCKHX COCTABISIOMUX KPHBOU
HAMpPsDKCHUS He JOJDKHO npesbimark 10 %.

JomyckaeTcs HCNOMB30BAHUE OTACIBHBIX MMH ¢ K, > 8 % Ui nmuTaHus MOIMHBIX HMCTOYHHKOB
FapMOHHYECKHUX COCTABILSIOIIMX HANPSDKCHUS M HEBOCIPHHMYHBOIO K HHM 3JICKTPOOOOPYAOBAHHS MPU
YCIOBHH, YTO VKAa3aHHBIC IIMHBI MOJKITIOYAIOTCS K OCHOBHBIM INHHAM CCTH Y€Pe3 Pa3BA3BIBAIOIIIC
ycrpoiictsa (cm. 2.2.2.2).

B cnyuasx nmpeBHILCHHS YCTAHOBICHHOTO 3HAYCHUA K03((UIMEHTa TApMOHHYESCKAX COCTABIIAIOMHX
KPHBOI1 HaNPXKEHHS BCC DIICKTPOOOOPYAOBAHHUE TOJDKHO OBITh PACCUMTAHO HA TAKOE HMPCBBILICHHE, YTO
JIOJDKHO OBITh MOATBEPIKACHO JOKYMCHTAIBHO.

2.2.1.4 VYpoBHH HampsDKCHHUS PATHONOMEX, CO3JABACMBIX B LEISX NWTAHMA, HE JOJDKHBI MPEBHIIATH
CEAYIOLIMX 3HAYEHHUH B YKA3aHHBIX HIDKC JHANA30HAX 9aCTOT:

g obopyIOBaHHA, Pa3MEINACMOTO Ha OTKPHITOH Mally0e H XOXOBOM MOCTHKE

10—150 xI'uy — 96—50 xbmkB/m;

150 —350 xI'm — 60— 50 abmxB/Mm;

350 xI'y— 30 MI'my — 50 gbmkB/wm;

JUtst 00OPYAOBaHMS, Pa3MELIACMOr0 B MAIIHHHBIX H JPYIHX 3aKPHITHIX MOMELICHHUAX CYAHA

10—150 x'u — 120—69 nbmkB/m;

150—500 xI'y — 79 nbmkB/Mm;

500 kI'u—30 MI'u — 73 abmxB/Mm.

Jnst u3MepeHus YPOBHS HAMPSOKCHUA PAAHOMOMEX JOJDKCH HCIIONb30BaThCA SKBUBANCHT CETH H KBa3H-
MHKOBHIM M3MepuTeIbHE mpueMHHK. IlupuHa TONMOCH HpOIyCKaHUS MPHEMHHKA MPH H3MEPEHHAX B
yacToTHOM amamnasone ot 10 go 150 kI somkna 66rre 200 I, a B yactoTHOM Ananazoune ot 150 xI'u g0
30 My — 9 kI

2.2.1.5 Ha cyaax, A1 KOTOPbIX OFPAHHYEHHE YPOBHSI PAJAHOIIOMEX OT CHIIOBBIX MOJYHPOBOJHHKOBBIX
npeoOpazoBareyicii B COOTBETCTBHH ¢ TpeOoBaHMAMH 2.2.1.4 HE NPEACTABIACTCS BO3MOXKHBIM, CETb
MUTAHHUs CPEICTB ABTOMATH3AIMH, PAAMO- M HABHUTALIHOHHOTO OOOPYAOBAHMS AODKHA HMCETh ralibBa-
HUYCCKYIO Pa3Bs3Ky, o0ccreunBaromyro 3aryxanue He Menee 40 ab B quanasone gacror 0,01 — 30 MIn,
C CCTBIO MUTAHHS 3THX MPEOOPA30BATCICH.

Kabemu nuranus o0OpyIOBaHMS ¢ YPOBHAMH PAAHONIOMEX, NMPEBHIMIAIOIINMH yKa3aHHbIC B 2.2.1.4,
JIOJKHBI TTPOKJIAABIBATECS HA paccTosaum He meHee 0,2 M OT kabenel Apyrux rpynn o0opyaoBaHHs MPH
JUTHHE COBMECTHOH mpoknaaxu oomee 1 M (cm. 2.2.2.8).

2.2.1.6 VYpoBHH C€O34aBaCMOrO SICKTPOMATHHUTHOrO MOJIA DPAAHONOMEX HAa PACCTOAHHH 3 M OT
00OpYAOBaHHS HE JOJDKHBI MPEBBIIATH CICAYIOIHX 3HAYCHHH B YKa3aHHBIX HIDKE JHANA30HAX JacToT:

Ut 00OpYAOBaHMSI, PA3MCINACMOr0 HA OTKPHITOI MaNyOe U XOXOBOM MOCTHKE

150 —300 xI'uy — 80 —52 nbmkB/m;

300 kl'u—30 MI'y — 52 —34 abmkB/m;

30—2000 MI'my — 54 nabmkxB/M, 3a wmckmoueHnem mmamazoHa 156 — 165 MIu, rme om
yCTaHABIUBACTCA paBHBIM 24 n1bMkB/M;

Juist 00OpYAOBaHMS, Pa3MCINACMOrO B MAIMMHHBIX M JPYTHX 3aKPBITHIX MOMEUICHUAX CyAHA

150 k['u — 30 MI'y — 80 — 50 abmkB/m;

30 — 100 MI'y — 60 — 54 xbmkB/m;

100—2000 MI'y — 54 abmkxB/Mm, 3a wuckmodeHueM amanazoHa 156 — 165 MIu, rae om
yCTaHaBIMBacTCA paBHBIM 24 n1bmMxB/M.

Jlis u3MepeHHit JOIDKCH HKCIOJb30BAThCA KBA3HITMKOBBIM W3MEPUTENbHBIH mnpuemHuk. Illupuxa
OJIOCHI MPOITYCKAHKS MPUCMHKKA B quana3oHe 4actoT ot 150 xI'm go 30 MI'u u ot 156 a0 165 MI'u
JqomkHa 661tk 9 K, a B auanasone gactor ot 30 xo 156 MI'mu ot 165 MI'm a0 1 Iy — 120 kI,

2.2.2 Meps1 o0ecneyeHHs1 3JIeKTPOMATHHTHOH COBMECTHMOCTH.

2.2.2.1 Jlyst 3amurs paauoo00OpyA0BaHHA OT NCKTPOMATHHUTHBIX MOMEX CIIEAYET YYHTHIBATh TPeOO-
BaHMs1, coacprkauecs B yactu 1V «PaanooGopyxosanue» IIpasmn mo o6opy0BaHHIO MOPCKHX CYIOB.
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2.2.2.2 Jlns pazaencHus CyNOBOM CETH IHTAHUS CIEAYET MPUMCHSITH BPAILAIOIIHECS Mpeobpa3oBa-
TEIH, CTCLUAIbHbIC TPaHCHOPMATOPEL U UITBTPHI.

2.2.2.3 DxpaH WM MCTALIMYCCKY IO OPOHIO CHIIOBBIX KaOecH CICAyeT COSAMHATh ¢ METAUIMICCKUM
KOPIIYCOM COOTBETCTBYIOIICTO OOOPYAOBAHMS M 3a3CMIIATh KAK MOYKHO Yamie, KAk MUHUMYM, Ha KOKIOM
KOHLIC.

2.2.2.4 DKpaHbl CHTHANIBHBIX KaOeneH CICAyeT 3a3eMITh B OJAHOM TOYKE Ha CTOpOHE Onoka
obpabotku nepBrHOro curxana. Ilpu sTom kabenp AOMKEH MMETh BHEHIHIOK H30JIHPYIOIIYI0 000I0UKY.

2.2.2.5 JTomxHa COOTIOAATECA HEIPEPHIBHOCTh SKPAHHUPOBAHMS, JUIS 9Er0 3KPaHH KabeneH creayeT
COCIHMHSITE C KOPITyCaMH 000pYAOBaHMS, B KaOCIbHBIX OTBETBUTCIIBHBIX M PACHPEACTUTE/IbHBIX SMIUKAX, B
npoxogax kabeneil uepes nepeOopku.

2.2.2.6 3azemiieHuE, BBIIOJIHEHHOE C LICBIO 3AIMUTHI OT HOMEX, AOJDKHO HMETh SEKTPHUECKOE COIPO-
tuaeHue He Oomee 0,02 Om, MHHMMAIBHO BO3MOXKHYIO JJIMHY, BHOPAIMOHHYI0 W KOPPO3HOHHYIO
YCTOHYHUBOCTB, JOCTYIHOCTb AT IPOBEPKHL.

2.2.2.7 Jxpanbl kabeiei HE JOJDKHBI UCIIONB30BAThCSA B KAYSCTBE OOPATHOTO MPOBOAA.

2.2.2.8 CyznoBsie Ka0emu ASIATCS O THILY NEPEIABACMBIX CHTHAIOB HA TPYIIBL:

.1 xoakcuanpHbpIC Kabenud PaJHONPHEMHEIX YCTPOHCTB H BHACOCHTHAJIOB C YPOBHEM CHIHAIOB
0,1 mxB — 500 MB;

.2 3KpaHNUPOBAHHBIE WIIH KOAKCHAIBHBIC KaOeIH ¢ aHAIOTOBBIMHY M IIU(POBBIMH CHTHAJIAMH C YPOBHEM
curHanos 0,1 — 115 B;

.3 sxpaHUpOBaHHBIE Ka0EIH YCTPOHCTB TeacHOHNH U PAJHOTPAHCIIILIMHY, YIIPABACHHUA U CHTHAIM3ALNAH
¢ yposHeM cursaajios 0,1 — 115 B;

.4 HEOKPAHMPOBAHHBIC M PACTIOIOKCHHBIC HIDKE NATyObl, SKPAHHPOBAHHBIC M PACIOJOKCHHBIC HAX
nayOoii kabeau CHIOBOM CETH M CETH OCBEINEHHS ¢ ypoBHeM curHanos 10 — 1000 B;

.5 KOaKCHAJbHBIC WITA SKPAHHPOBAHHEIC KaOEIM MEPEAAIOLINX AHTCHH PAJHONCPECAATIHKA, PAIHO-
JIOKAIIMOHHON CTAHLIMK, BXOJI0TA W CHJIOBBIX IOJNYIIPOBOAHHKOBBIX MNpcoOpa3oBarcicii ¢ ypOBHEM
curHaios 10 — 1000 B.

2.2.2.9 Kabemu OZHOM rpyImipl MOTYT NPOKIAIBIBATECSA B OZHOHM TPacce, €CIM Pa3HHIA YPOBHEH
MEepeIaBacMbIX CHUTHAIOB HE BIMSET Ha paboTy OOOpYAOBaHHS, UyBCTBHTEIbHOrO kK nomexam. KaGemu
(Tpacce) pasHBIX TPYIII PH AJIMHE MAPAILICIBHOMN MPOKIagku 6oxee 1 M JOKHBI ObITh YAANCHBI JPYT OT
apyra He menee yeM Ha 0,1 M, a UX IepecedeHre JODKHO BBITIONHATHCS MOA NpAMBIM yrioM. KaGemu
PaIMOIOKAIIMOHHOM CTAHLIMM M 3XOJIOTOB, YKa3aHHbIC B 2.2.2.8.5, MOIDKHBI MPOKIIAABIBATECA B JBOHHOM
SKpaHE WIH, IPU KOAKCHATLHOM HCIOIHCHUH, BHYTPH METAIHYECKOH TPyObl. BHemHuUIT 5kpaH KomKeH
3a3¢MIIATBCS. BMECTE ¢ OCHOBHBIM 3KPAHOM KaOeld.

2.2.2.10 Tlpu ycTaHOBKE 3JIEKTPHUIECKOrO 0OOPYAOBAHHSI M MPOKIaAKe Kabenei BOMH3H MarHHUTHBIX
KOMIIaCOB, a TaKke MM 3aLIUTH OT IIOMEX JPYroro HABHTalMOHHOTO OOGOPYAOBAHUS JOJDKHBI
yuuTeIBaTEC TpeOoBanus 4actu V «Hasurammonnoe oGopynosanume» IlpaBun mo oGopyzoBaHuio
MOPCKHX CYZOB W TpWiIoxkeHHit 1 W 2 pasa. 16 PykoBoacTBa mo TeXHHHYECKOMY HAOIIONCHHIO 3a
TIOCTPOMKOM CYI0B.

2.2.2.11 Ha Bcex cyaax U3 TOKOHETIPOBOJAINMX MaTepHaioB, Ha kotopeix Ilpasumamu tpeGyercs
YCTaHOBKA paauoo00opyaoBaHus, BCe KAaOCIH, PAacMONOKEHHBIE B pajuyce 9 M OT aHTEHH, JAODKHBI ObITh
SKPaHHUPOBAHbI I 3AIIMAIICHE! OT H3IyYCHIS MOMEX APYTHMH criocobamu, a Bce 000pyI0BaHHE JOJDKHO
HMMETh YCTPOHCTBA Ul TIOJABICHHA PaJHOIIOMEX.

2.3 MATEPHAJIBI

2.3.1 KoHCTpYKTHBHBIE MaTePHAJIBI.

2.3.1.1 KoHCTPYKTHBHBIC 9acTH 3TEKTPHICCKOr0 0OOPYAOBAHHS JOIDKHBI H3TOTOBISTBLCA H3 MATCPH-
ajioB, He coAeprkalux acOecT, MPOYHBIX, IO KpakHHEH Mepe, TPYAHOBOCINIAMEHAIOLIMXCS, YCTOHIMBBIX K
BO3EHCTBHIO MOPCKOIi arMocdepsl M MapoB Macia U TOIUIHBA M JOJDKHBI ObITh HAACKHO 3allUIICHBI OT
pos3aeiicTBus 3THX (akropoB. Jlns oGopyAaoBaHHs, YCTAHOBICHHOIO HIM HPEIHA3HAYECHHOTO Ul
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UCTIONB30BAHMUS BO B3PHIBOOMACHBIX MOMCIUCHUSIX M IPOCTPAHCTBAX, KOHCTPYKTHBHBIE HaCTH 3JICK-
TPUYECKOTO OOOPYZOBaHHUsS [OJIKHBI H3TOTOBITHCS U3 MarepuaioB, OOECHEUMBAIOLIMX JICKTPO-
CTaTHYECKYIO U IalbBaHMYIECKYI0 HCKPOOE30MIacHOCTb.

2.3.1.2 Bunrtel, raiiky, netnn W HNOZOOHBIC ACTATH, NMPEAHAZHAUCHHBIC AT KPEIUICHMSA 3aKPBITHH
ANEKTPHIECKOTO 0O0PYAOBAHMS, YCTAHOBICHHOTO HA OTKPBITOH nanyOe U B MOMEIIEHUAX C ITOBBIIICHHOMH
BIIQYKHOCTBIO, JTOJDKHBI H3TOTOBILATBCA U3 KOPPO3MOHHO-CTOHKHMX MATECPHANOB H/HIH HMETh HAJCIKHOE
AHTHKOPPO3HOHHOE MOKPBITHE.

2.3.1.3 Bce TOKOBEAYIIUE YACTH MICKTPUUECKUX YCTPOUCTB JODKHBI U3TOTOBITBCS U3 MEH, MEIHBIX
CIUTaBOB WIJIK APYTHX MarepHaioB, 0OaJaroMUX PABHOLICHHBIMH CBOMCTBAMH, 33 MCKIFOYCHUCM:!

.1 37eMEHTOB PEOCTATOB, KOTOPBIC JO/DKHBEI M3TOTOBILATBCS U3 MEXaHUUECKU IMPOYHBIX MATCPHANIOB C
BBICOKHM YZACIIBHBIM COTIPOTHUBIICHHUEM, BBIICPKUBAIOIIIX BEICOKYIO TEMIICPATypy;

.2 KOPOTKO3aMKHYTHIX OOMOTOK POTOPOB ACHHXPOHHBIX M CHHXPOHHBIX JBHUTaTeleH, KOTOPBIC
JOIYCKAeTCsA M3TOTOBIATL U3 AMIOMHMHHS HIH €T0 CINIABOB, CTOMKHX K MOPCKUM YCJIOBHAM;

.3 YrompHBIX MIETOK, METAITOKEPAMHYECKHX KOHTAKTOB M JPYTUX MOAOOHBIX YacTeH, Korja 3To
00yCITOBICHO TPeOYEMBIMH CBOHCTBAMH,

.4 3IIEMEHTOB IEKTPUHECKOr0 000PYAOBAHHS, KOTOPBIC HEMIOCPEACTBECHHO IMPHUCOSIHHEHbBI K KOPITYCY
CYAHA, UCTIOJIB30BAHHOMY B Ka4eCTBE 0OPATHOTO MPOBOAA IPH OJHOIPOBOAHOH CHCTEME;

.5 amoMHHHUEBBIX OOMOTOK BBICOKOBOJIBTHBIX TpaHc(hopmaropos cormacuo 18.4.1.6.

2.3.2 U3ossiiHOHHBIE MAaTePHAJIBL.

2.3.2.1 M3onsunoHHbIE MaTepHATIBl YaCTeH, HAXOMAIIMNXCS IO HAPSLKEHUEM, HE AODKHBI COAEPKarb
acOecT W JO/DKHEL OOTAZaTh COOTBETCTBYIOMICH MMAICKTPHUCCKOH IPOYHOCTBIO, OBITh YCTOHYHBBIME
TIPOTHB TOABICHUS TOKOB YTEUKH IO MOBEPXHOCTH, BJIAr0- ¥ MACIOCTOMKUMH U JOCTATOYHO IMPOYHBIMH HITH
JODKHBI OBITH COOTBETCTBYIOIIMM 00pa3oM 3alUINEHEI.

Temneparypa HarpeBa TOKOBEAYIIUX YaCTEH M MECT MX COCAUHCHHS NMPH HOMHHAIBHOH Harpys3ke HE
JIO/DKHA MPEBBIIATH JOITYCTUMON TEMIIEPaTypPHl HarpeBa H30JBILIMOHHBIX MATcpHAlIoB.

2.3.2.2 [lna oxnaxkAcHUsS HEH30JMPOBAHHBIX YaCTCH BNEKTPHYECKOTO OCOpPYAOBaHHA AOIYCKACTCS
NPUMEHEHHE HEBOCILIAMCHSIOIINXCS KHAKOCTCH.

2.3.2.3 Jlng uzomsaupy 0OMOTOK MAIIWH, AIIAPaTOB U JPYTHX OTBETCTBEHHBIX YCTPOMCTB JOKHBI
MPUMEHATECS U30JISLMOHHBIC MAaTEPUAJIbl B COOTBETCTBHH C COITIACOBAHHBIMH CTaHIAPTaMHU.

PexoMeHayeTCS MPUMEHEHNE H30JSILIMOHHBIX MAaTepUalioB HE HIDKe kiacca E.

2.3.2.4 TIpoBoga, UCTIONB3YEMBIE UISI BHYTPCHHUX COCIUHECHHH 3MEKTPHYECKUX YCTPOMCTB, JOIKHBI
HMETh WM30/IILHIO, M3TOTOBJICHHYIO, IO KpaWHEH Mepe, U3 TPYAHOBOCIUIAMEHAIOIIMXCA MAaTepHANIOB, a y
anrnapaToB C MOBHIIICHHBIM HArpeBOM, a TAKKC YKa3aHHBIX B pa3d. 15, — M3 HETOpPIOUMX MaTepHaloB.

2.3.2.5 M3019LHOHHBIE MATCPHAIIBI, IPUMCHICMBIC ISl H3rOTOBICHH Kabenei, — cm. 16.3.

2.4 KOHCTPYKTUBHBIE TPEBOBAHMA U CTEHNEHD 3AIIUTHI JJNIEKTPHYECKOI'O
OBOPY10BAHMA

2.4.1 OGwue TpeGoBaHHUS.

2.4.1.1 Yactu, TpeOyIOmuUe 3aMEHbI BO BPEMs SKCILTYaTalyH, JODKHBI IETKO JEMOHTHPOBATHCS.

2.4.1.2 Tlpn mpuUMEHEHHH BHUHTOBBIX KPCIUICHHH JOJDKHBI OBITH NMPEIYCMOTPEHBI MEPHI,
HCKJIFOYAIOIUE CAMOOTBHHUMBAHME BHHTOB M racK, a B MECTax, TPEOYIOLIHX YacTOro JEMOHTaKAa H
OTKPHIBAHHS, — YTEPIO HX.

2.4.1.3 VIIOTHUTEIBHEIC MPOKIAAKH YACTCH JICKTPHYCCKOro 0OOpYIOBaHHA (ABEpEL, KPHIIIEK,
CMOTPOBBIX OTBEPCTHH, CAIBHUKOB U T. 11.) JOJDKHBI 00CCICYHBATh COOTBCTCTBYIOLIYIO CTETICHD 3aIUTHI B
YCIOBUSIX 3KCILTyaTallHH.

VIIOTHEHUS AOKHBI OBITh MPHKPEIUICHBI K KOXKYXy HIIH KPBIIIKE.

2.4.1.4 Ecti KOXKyXH, LIUTKA M KPBIIIKH 3ICKTPHYCCKOr0 000PYAOBAHKSL, PACIIONIOKCHHOTO B MECTAX,
JOCTYIHBIX HECHCLHATU3HPOBAHHOMY IIEPCOHAIY, MPCIATCTBYIOT AOCTYNY K YaCTAM, HAXOAAMMMCS TIOX
HAIPSUKEHHEM, TO OHH AODKHBI OTKPBIBATBCS TOJBKO € IIOMOINBIO HHCTPYMCHTOB.
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2.4.1.5 Dnexrpudeckoe 0OOPYAOBaHUE, B KOTOPOM MOXKET IPOHMCXOAWUTh 0OpAa30BaHUE KOHACHCATA,
JOJDKHO CHaOXaThCsl YCTPOHCTBaMH JJsi OTBOJ2 BOAbL. BHyTpu o0opynoBaHHs JOMKHBI OBITH
IPEIYCMOTPEHBI KaHaJbl, 00CCIICYHBAIOIINE OTBOA KOHICHCATA CO BCEX YacTed obopyrosanus. OGMOTKH
M 9aCTH MOJ HANPSKCHAEM JOJDKHBI OBITh PACIIONIOXKCHBI MM 3ALIUIICHBI TAKAM 00pa3oM, 9TOOBl OHU HE
MOJBEPravCh BO3ACHCTBHIO KOHJICHCATA, KOTOPHIH MOXKCT CKAILIHMBATHCS BHYTPH OOOPYJOBAHMS.

2.4.1.6 Dnextpuycckoe OOOPYIOBAHHE C TPHHYIWTCIBHOH BCHTHIALMCH, NpPCIHAZHAYCHHOE IS
YCTaHOBKH B HIDKHHX YACTSIX BIAKHBIX MOMCIICHHUH, JOJDKHO HMETh TAKYIO CHCTEMY BCHTHILIL[HH, YTOOBI
MOIAJaHNE BIATH U MACISIHBIX IIAPOB BHYTPb 00OPYAOBAHUS OBLIO MHHHUMAIIBHBIM.

2.4.1.7 Ecau B mynbTe WM IMUTC YIPABICHUS IPHUMCHCHEI H3MCPUTEIIBHBIC IPHOOPHI € MOABOAOM K
HHM Maciia, Napa WIH BOABL, JOJDKHBI OBITh MPHHATH MEPbI, HCKIMIOYAIOMMEC BO3MOXKHOCTh MOMANAHHS
3TUX KOMIIOHCHTOB HA YaCTH, HAXOMSIIHUCCS IOJ HANPSHKCHHCM, HPH MOBPCKICHHH NPUOOPOB HITH
TpyOOMIPOBOIOB.

2.4.2 N30sqHOHHBIEC PACCTOSIHHS.

PaCCTO}IHI/ISI MCXAY YaCTAMH, HaAXOMAIMUMHUCA NOA HANPSXKCHHUCM C Pa3sHbBIMHA NOTCHIUAJIAMH, HIHA
MEXKAY YaCTIMH, HAXOAAIIAMIUCS IO HANPSKCHHEM, W 3a3¢MJICHHBIMA MCTAUIMYCCKAMH JaCTIMH HIIH
HAPY>KHBIM KOKYXOM [0 BO3AYXY U IO MOBEPXHOCTH H30JIMOHHOTO MATCPHAIA, JOJDKHBI COOTBETCTBO-
Bark paboYMM HANPSOKCHHSAM H YCIOBHSAM pPabOTBI yCTPOHCTBA C yYETOM CBOWMCTB TPHUMCHCHHBIX
HM30TAHUOHHBIX MAaTEPHAIIOB.

2.4.3 BuyTpeHHuii MOHTAaK.

2.4.3.1 Becp BHYTPCHHHMH MOHTaXX 3JCKTPHUYCCKOrO OOOPYAOBaHMS JODKCH OBITh BBINOIHCH
MHOTOIPOBOJIOYHBIM IPOBOAOM. MOHTAXKHBIC MPOBOAA AOJDKHBI MMETh MAapKHPOBKY B COOTBETCTBHH CO
CXEMOM MOJKITIOUCHUS.

2.4.3.2 JIng BHYTPEHHETO MOHTAXA PACTIPEACIUTENLHBIX YCTPOUCTB, MYyJIBTOB YIPABICHUS U JPYTUX
YCTPOHCTB PaCTIPEACICHH, KOMMYTAIMA U T. I JOJDKHBI MPAMCHATHCA NMPOBOAA IUIOIIAbI0 CCUCHHS HE
MeHee 1 MM~

Jnsa cucteM yIpaBIeHHA, 3allUTHI, H3MEPEHHA NApaMeTPOB, CHUTHANH3ALMH W BHYTPCHHEH CBA3H
JOTIYCKAETCs MPHMEHEHHE MPOBOIOB TLIOWABIO CeueHHs He MeHee 0,5 Mm>.

JU71s 3MeKTPOHHBIX U 3JIEKTPUUECKUX YCTPOICTB NpeoOpa3oBaHus U NEpeJauH CIIabbIX CHTHATIOB MOTYT
IPUMEHATHCS POBOAA MUIOMAIBIO CEUCHHs He MeHee 0,2 MM>.

2.4.3.3 ToxoBeAyLIHE YACTH AO/DKHBI ObITh 3aKPEIUICHBI TaK, YTOOBI OHH HE HECIH JOTIOMHUTEIBHOM
MEXAHHUIECKOW HArpy3KH;, HPHYEM HE CICAYET NMPHUMEHATh BHHTHI, BBHHYHBACMBIE HEMOCPEACTBCHHO B
HU30JSILIUOHHBIN MaTepHal.

2.4.3.4 KoHupl MHOTOMPOBOJIOUHBIX W1 Kabenelf M MpOBOJOB NO/DKHBI OBITH 0OpaboTaHbI B
3aBHCHMOCTH OT THIIA MPUMCHAEMOTO 3a)KMMa HIIH JOJDKHBI HMETh KaOe/IbHbIE HAKOHCYHUKH.

2.4.3.5 30mipoBaHHBIC IPOBOAA JOIDKHBI YKIAABIBATBCS U KPEUTHCA TAKUM 00pa3oM, 9ToOBI ciocod
HMX KPCIUICHWSA M PACTOIOKCHHSA HE YMEHBIIAT CONMPOTHBICHHA HM30/ALHH M OHH HE TOABEPTalHCh
MOBPEIKACHUAM BCICACTBHE 3JIEKTPOJUHAMHYECKUX YCHITHH, BHOPaLMH U COTPSICCHHM.

2.4.3.6 JlojokHBI OBITH TPHHATHI MEPHI, UYTOOBl TEMIICPATYPHI, AOMYCTHMBIC AJIS H30JHMPOBAHHOTO
MPOBOJA B HOPMAJIBHBIX OSKCIUTYaTAlHOHHBIX YCIOBHAX HJIM 33 BPEMs OTKIIOYEHMS TOKA KOPOTKOTO
3aMbIKAHMS, HC ObLIH MPEBBILICHHI.

2.4.3.7 IloaxmrO4eHNE H30MHPOBAHHBIX MPOBOAOB K KIEMMaM MM IIHHAM JOJDKHO BBIIOJHATBCS
TakuM oOpa3oM, uTOOBI B HOMHHANBHOM paboueM pexXHMEe H30JALMI MNPOBOJA HE IOABCPTalach
BO3JECHCTBHIO TEMIEPATYPHI IEPETPEBA.

2.4.4 CteneHb 3alLMTBI AIEKTPHYECKOr0 060PYI0BAHHS.

2.4.4.1 B 3aBHCHMOCTH OT MECTa YCTAaHOBKH JOJDKHO MPHMEHSATHCS 3IEKTPHICCKOE 0DOPYAOBaHUE C
COOTBCTCTBYIOIUM 3aIlIUTHBIM HCMONHEHHEM WIH JOJDKHBI MPUHHMATBCA JPYrHe MEpBl AJIs 3allUThi
o0opyzoBaHMS OT BPEIOHBIX BIHAHHH OKpYXAIOIIEH cpeapl W 3alllUThl MEPCOHATA OT MOPAXKCHHS
SICKTPHICCKAM TOKOM.

2.4.4.2 MuHHUMaNbHBIC CTETICHH 3aIHUThl SICKTPHYECKOrO OOOPYIOBaHMS, YCTAHOBICHHOTO B
MOMCIICHUSX W MPOCTPAHCTBAX CYAHA, JO/DKHBI BRIOMPAThCS cornacHo Tadn. 2.4.4.2.
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Tabnuma 2.4.42

HamMeHOBaHHE SICKTpHICCKOTO 060pyI0OBaHHS
MecTo pactooKEeHHUS SNCKTPHIESCKOTO
0GOPYIOBAHHS DeKTpHUeCKHE Pacnpenemm- O6GopynoBaHHe CBSI3H H Harpesa- Cee-
S — TeJbHBIC MMTHL| CHrHAIM3aluy, oGopyroBanue | oo o o |
i MyCKOpery- |aBTOMAaTH3aIlMH, YCTaHOBOYHAS
TpaHCcHOPMaTophl HPYIOMast anmaparypa (sblkTiouateny, |OTOMHTSIBHBIC| HAKH
anmaparypa, PO3ETKH, COC/IHHUTEIIbHBIC npuGOpBI
Iy CKaTeJH KOpOOKH)
[ToMemmieHUsI M IPOCTPAHCTBA, B KOTOPBIX MOTYT| Ex — Ex — Ex
0OpazoBBIBAaTHCS B3PHIBOONIACHBIE CMECH MapoB,| (cm. 2.9, 19.2.4) (cm. 2.9, 19.2.4) cM. 2.9,
Ta30B M MBUIA ¢ BO3TYXOM 19.2.4)
Cyxuie TOMEIICHHS, CYXHe AIbIe TIOMCIIICHUS 1P20 1P20 1P20 P20 1P20
XomoBo# MOCTHK, paguopyOKa P22 P22 P22 1P22 P22
CnyxeOHble NOMEIEHHUs], IMOMEI[eHUs P22 P22 P22 P22 P22
PY/IeBO}M MAIMHBI, OT/JSJICHHES XOJOJUIBHBIX
MamuH (32 HCKJIIYCHHEM aMMHAYHOTO
oGopynoBaHus), NOMEIIeHHE aBapUHHOTO
reHeparopa, KJIa/JloBble OOINero Ha3HAUYCHUSI.
ByteTHble, NpOBU3HOHHbBIE TOMENICHHUS
MamuHHbIe U | Beimme HacTuiIa IP22 P22 P44 P22 1P22
KOTeJbHBIE
moMemenns | [HKe HACTH/IA 1P44 — P44 P44 P44
IMoctel ynpaBnenus (cyxue) 1P22 P22 P22 P22 P22
3akpbIThle IMOMEIICHUS JJIst 1P44 1P44 P44 1P44 P44
CeTapaTopoB
IToMemeHy s W IPOCTPAHCTBA, IP44 P44 P44 1P44 IP44
3alIUIIEeHHbIe CTallHOHAPHOH
CHCTeMOH TOKAPOTY IS HHs
MECTHOIO IIPHUMEHCHHUA
OxnaxgaeMbple TOMeMeHus, KaMOys3bl, 1P44 1P44 IP55 1P44 P44
MpaucyHble, BaHHbIC W JYIICBHIC
[omemenust st o6paGoTKH HPOAYKTOB IP55 IP55 IP55 IP55 IP55
NPOMBICIA>, TYHHEIH BAJOHNPOBOJOB, TPY30-
BbIC TPIOMBI
OTKpsIThIe TTATYOBI IP56 IP56 IP56 IP56 IP56

IHpI/I YCTAHOBKE 2JIeKTPOOCOPYIOBAHHS B MPWIETAIOMIHX 30HAX, HE MOABEPIKEHHBIX NPSIMOMY BO3JACHCTBHIO CHCTEMBI, 110 COTJIACOBAHHIO
¢ Perucrpom, Moxer ObiTh JomymeHa Gojiee HH3Kasi CTeNeHb 3alUThl NPH YCJIOBHH MNPHHATHS COOTBETCTBYIONMX MeEp 3alIUThI
aneKkTpoobopynoBanus (YCTAHOBKA JOTIOJHUTENbHBIX 3aKPBITHH H QUILTPOB MPUTOYHONH BEHTHLMH, 3AIUTHBIX DKPaHOB H T.IL).

J1st SNIeKTpHIecKoro 000pYIOBaHUS, YCTAaHABJIHBAEMOTO B MOMEIEHWIX JJ1s1 06paGoTKH MPOAYKTOB MPOMBICIIA H JIOBA, PeKOMEH/TYeTCS
JTOTIOJTHUTEIILHAS 3AIUTA JTI BO3MOXKHOCTH €r0 CAaHHTApHO-THIHEeHHYecKol 06paboTku 3a6opTHOMH BOAOM.

IIpumeganne. Ecnu obomouka oGopyaoBaHus He obecneunBaeT TpeOyeMoH CTEMEHH 3allIUTHI, CJACAYET NPUMEHITh HHbIE METOJIbI
WM WHOC PACTIOJIOKCHHE o0opynoBaHud A/ o0ecnieueHHs1 CTeNeHH 3allHThI, TpeGyeMol B TabmHIe.

2.5 AIIIATHBIE 3A3EMJIEHASA HETOKOBEAY X METAJLIHMYECKHX YACTEH

MeTtamaeckue Kopmyca 3JIEKTPHIECKOro 000opyaoBaHHA, paloTaiomero NMpH HANpsDKCHUH, IIpe-
BBHIINAIOIMICM OC30MacHOC, W HE 00JaJarolIero JBOMHOM HWIH YCHJICHHOH H30JSLHCH, NOJDKHBI UMETh
3a3CMIISIIOIIUI 32KHM, 0003HAYCHHBIH CHUMBOJIOM .

B 3aBHCHMOCTH OT HA3HAYCHHUSA NMEKTPHUUCCKOrO OOOPYAOBAHHA JODKHA OBITH MPEAYCMOTPEHA BO3-
MOXKHOCTB 3a3CMJICHHSI BHYTPH WIH CHApY>KH KOpmyca.

2.5.1 YacTn, nojiexkamue 3a3eMJIEHHIO,

2.5.1.1 MeTamiiie cKue 9acTy dICKTPUIECKOro 000PpYAOBaHMS, K KOTOPBIM BO3MOXKHO MPUKOCHOBEHHE
BO BpPEMs DKCIUTyaTalldd W KOTOPBIE B ClIydac IMOBPEXKACHHUS H30IILUU MOTYT OKa3aThCs IIOX
HANPSDKCHHEM (32 HCKJIFOUCHHEM YKA3aHHBIX B 2.5.1.2), DOMKHBI MMETh HAJC)KHBIH DIICKTPUYUCCKHH
KOHTaKT ¢ YaCThIO, CHAOKCHHOM 3a3¢MIIAIOLINM 3KUMOM (CM. Takke 2.5.3).

2.5.1.2 3amuTHbIC 3a3eMICHUS HE TPEOYIOTCS Ui CIEAYIOINUX BUAOB 000PYAOBAHUS:
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.1 anexTpuUecKkoro 06OpyIOBaHHMsL, MUTAEMOTO TOKOM O€30TACHOTO HANPSKCHUS,

.2 3JCKTPUMECKOrO 00OPYAOBAHMS, UMEIOLIETO JBOMHYIO MIH YCHICHHYIO H30JLILIHUIO,

.3 METAIMYCCKUX HYACTCH SICKTPHUECKOro OOOPYIOBAHMA, 3AaKPEIUICHHBIX B H30JALMOHHOM
MarepHajie WIH MPOXOIAMINMX CKBO3b HETO M H30JIHPOBAHHBIX OT 3a3CMJICHHBIX MU HAXOAAIIUXCA TIOJ
HAMPSHKEHHEM YacTCH TakuM 00pa3oM, UTO B HOPMAJBbHBIX PabOUHX YCIOBHSX OHH HE MOTYT OKa3aThCs
MO HANMPSKEHUEM WM CONPUKACATHCS € 3a3€MIICHHBIMH YacTAMIL

.4 KOpmycOoB NOAIIMIIHHKOB, H30JHPOBAHHBIX C LEJNbI0 MPEJOTBPAMECHHS NPOTCKAHHUA
LUPKYIALHOHHBIX TOKOB;

.S LOKoJeH MATPOHOB M KPCICKHBIX 3JIEMEHTOB JTIOMHHECLICHTHBIX JIaMII, a0aKypoB U OTpaXkaTeseH,
KO)KYXOB, MPHKPEIUICHHBIX K MATPOHAM MM CBETHJIBHHKAM, H3TOTOBICHHBIM H3 H3OJALIMOHHOTO
MaTepHajia Wid BBHHUCHHBIM B TaKOM MaTepHal,

.6 KPETEIKHBIX 3JIEMCHTOB Kabeeii;

7 Aand OAMHOYHOro mnoTpedouTeast ¢ HampshkeHueM a0 250 B, momywaromero HDHUTaHHE OT
paszaenuTenbHOro Tpanchopmaropa.

2.5.1.3 DxpaHupyromue 000I0YKH H METAIUTHUECKass OpoHs KaGeneH AOKHBI OBITh 3a3¢MIICHBI.

2.5.1.4 Bropuusbic OOMOTKH BCEX H3MCPHUTEIBHBIX TPAHCHOPMATOPOB TOKA M HANPSDKEHHS JOMKHBI
OBITh 3a3EMJICHBI.

2.5.2 3azemiieHHEe ATIIOMHHHEBBIX KOHCTPYKIHI HA CTAILHBIX CyAax.

Hanctpoiiku U3 CIUIABOB AMIOMHHHS, HPHKPEIUICHHBIE K CTATbHOMY KOPHYCY CyAHA, HO H30JH-
POBaHHBIE OT HErO, JAOJDKHBI 3a3CMIIITBCS HC MEHEE YEeM JABYMS CNCLMANbHBIMH MPOBOXHHKAMH, HE
BBI3HIBAIOLIUMH JJICKTPOIHTHYCCKON KOPPO3MH B MECTE UX COCAMHCHHUHM C HAACTPOMKOHM H KOPILyCOM.
[MpoBOAMMOCTE KaXIOTO MPOBOJHHKA JAOJDKHA OBITh HE MEHEE 3KBHBAJICHTHOH NMPOBOJUMOCTH MEIHOTO
nposoga ceueHueM 16 mm”. Takue 3a3eMISIONHE COCAMHEHHA NO/KHB YCTAHABNMBATHCA B PA3HBIX
MeCTax Mo MEePUMETPY HAACTPOMKH, OBITh JOCTYIHBI A1 OCMOTPA U 3aIUIUEHBI OT MOBPEKACHHH.

2.5.3 3azemusirorne 32KHMbI H IIPOBOJHHKH.

2.5.3.1 KpenueHue 3a3¢MITIONIMX MPOBOJHUKOB K KOPIYCY CYJHA AOJDKHO OBITh BRIIOMHCHO OONTAMK
JMAMETPOM HE MCHCC 6 MM; IS KPEILICHMS MPOBOJOB ILIOMAABIO CEUCHHS J0 2,5 MM’ JOMYCKAOTCH
00THl TUAMETPOM 4 MM, a IS MPOBOAOB ILIOINAIBIO CEUSHUS A0 4 MMZ — GOJITHI JUaMeTpoM 5 MMm. ITH
OONTH HE TOMKHBEI HCIIOTIb30BAThC NI APYTHX LEICH, KPOME KPEILUIEHHUs 3a36MISIOMMX NMPOBOAHUKOB.

Bonarel, BBUHUKBaeMbIC B MaTepuat 0€3 rack, JO/DKHBI OBITh U3 JIATYHU WK U3 APYTOro KOPPO3HOHHO-
CTOMKOTO Marepuana.

MecTo kopmyca, K KOTOpOMY MPUCOSTUHSIETCS 3a36MIITIOINNE POBOJHUK, JOJDKHO OBITh 3a4HIIEHO J0
METaIa ¥ HAJCHKHO 3AIMUIICHO OT KOPPO3HH.

2.5.3.2 CraunmoHapHOE SJCKTPHYICCKOE OOOPYAOBAHME MO/KHO OBITH 3a3¢MIICHO € ITOMOIIBIO
HAPY’KHBIX 3a3¢MILIOINHIX POBOJHHUKOB MM JKHJIBI 3a3€MJICHUS B NMUTAIOINEM Kadere.

[Mpu wucmonp3oBaHMU IS 3a3¢MIICHHS OTHOM M3 JKHI NHUTAIOINETO Kabens OHa JODKHA IIPHCOe-
JUHATHCS K 3a3CMJICHHOM yacTH 00OPYI0BaHHS BHYTPH €r0 KOpPIIyca.

JomyckaeTcsi HC NPHMCHATH CICLHATBHOTO 3a3¢MJICHHS C IOMOLIBIO HAPYXKHBIX 3a3CMILIOLINX
MPOBOIHUKOB, €CIH YCTAHOBKA 000pYA0BaHUs 00ECIIEUNBACT HAAEIKHBIH ICKTPUICCKUM KOHTAKT MCIKAY
KOPITYCOM O0OPYAOBaHHS M KOPIIYCOM CYAHA BO BCEX DKCILTYATAIIOHHBIX YCIOBHUSX.

JU1st 3a3¢MUICHUSI, BBIIOJHICMOTO HAPYKHBIM 3a3¢MJIIOLIMM IPOBOAHHKOM, JOMDKHBI IMPHUMCHSTBCS
MCIHBIC TPOBOAHHUKH. MOXHO TAaKKE NPUMCHATh MPOBOAHHUKH W3 APYTOrO KOPPO3HOHHO-CTOMKOrO
METa/l1a, HO MPH VCIOBHH, YTO UX COMPOTHBICHHC HE OYAET IMPEBHIIATH CONMPOTHBICHUS TPeOYeMOro
MEAHOTO MPOBOAHHKA. [110manp ceueHuss MEAHOTO 3a3¢MIIIOLIETO MPOBOJHUKA A0JKHA OBITE HE MCHES

yKazaHHOW B Tabn. 2.5.3.2.
TaGnuma 2.53.2

Thnomais ceyeHus Kb [lnotanp ceueHnst 3a3eMIBSTIONETO TPOBOJHUKA CTAI[HOHAPHOTO 00OPYIOBAHKS, MM?, MHHHMAJIbHASL
KabeJsist, TpHCOeTMHEHHON
K TIOTpebuTe IO, MM2 OJTHOTIPOBOJIOUHOTO MHOTOIIPOBOJIOYHOTO
Jo 2,5 2,5 1,5
2,5 — 120 1/2 miomaay cedenus: TPHCOSTHHEHHOMN XKIUIbI kabessi, Ho He MeHee 4
Csepimie 120 70
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JI71st 3a3eMIICHUS, BBITIOJHACMOTO CIICIMATBHOM JKIION MUATAIOINETO KaOes, IIOIA b CEUSHUS ITOH JKUITBI
JO/DKHA OBITh paBHA HOMHHAIBHOW IUTOINAIM CEYCHHS JKWIBI IHTAOWEro Kadeas — Iasd Kabeneh
IUIOMIAIBI0 CeueHHs 40 16 MM 1, O KpaiiHel Mepe, paBHA 1/2 IIOMATH CCUCHMS KHITBI MTATAIOMIETO
kaGems, HO He MeHee 16 Mv® — ama kabeneit miomamsio cedenms Oomee 16 mm”. Tlpu >ToM
COMPOTHBJICHHE 3a3eMJICHHsT HE JODKHO mpeBbimats 0,4 Om.

2.5.3.3 3asemiieHHe MEpCABHKHBIX, CHEMHBIX U MEPEHOCHBIX MOTPEOUTENEH TODKHO MPOU3BOJUTHCS
4yepes 3a3€MIICHHOE THE3AO IUTCICCIBHOM PO3ETKU WIHM APYTOE 3a3¢MJICHHOE KOHTAKTHOE YCTPOUCTBO U
MEIHYHO 3a3¢MIISIOINYIO KTy nuraromero rudkoro xabems. [lnomans cedeHMS 3a36MILIIOMEH >KUIBI
JODKHA OBITh HE MEHEE HOMHMHAIBHOM TIIOIMATHN CCUCHHUS JKITB TUTAIOMEro rudkoro kabems s kabenen
ceueHneM 10 16 Mv? 1, o KpaiiHei Mepe, paBHa 1/2 IO CEYeHHUs MUTAOIIETO THOKOTO Kabes, HO
He MeHee 16 MM® — 11a KaGereil IIomansio ceuenms Gonee 16 My,

2.5.3.4 TIpoBOAHMKHY M JKWIIBI, 3a36MIISIOLINE 000OPYAOBAHHUE, JOLKHBI OBITh HEOTKIFOYACMBIMHU.

2.5.3.5 3azemicHME JKPAHUPYIOUINX OOOJOYEK W METALIHUCCKOW OpoHH KadeieH AOIKHO
BBITIOJHATHCS. OXHUM U3 CICAYIOLIMX CIIOCOOOB!

1 MEAHBIM 3a3eM/ISIOIIMM TIPOBOZOM IUTOIIAAbIO CEUeHHMsS He MeHee 1,5 mMm® — mus kabGeneit
IUIOIAABIO CEUESHHS JKIBL 10 25 MM® M He MeHee 4 MM’ — s Kabe/Iei MIOMAAbIO CCUCHIS JKHITBI
Boree 25 MM,

.2 IyTeM COOTBETCTBYIOILCTO KPCILICHUS OPOHH MK METALIHYECKOH 00OJIOUKH K KOPIYCY CY[AHA;

.3 IpH MOMOINK KOJIELl, HAXOMIIIUXCsl B KaOENbHBIX CATBHUKAX, IIPU YCIOBHH, YTO OHHU SBIIIOTCS
KOPPO3HOHHO-CTOMKHUMH, XOPOIIO MPOBOASIIUMH U YIIPYTHMH.

3aseMICHHE JOKHO BHIIOTHATHCA HA O0OHMX KOHLIAX KabeseH, 3a MCKIIOYCHHUCM KaOeIeH KOHCUYHBIX
OTBETBJICHHBIX LICTICH, KOTOPBIC AOMYCKACTCA 3a3€MJIATh TOJIBKO CO CTOPOHBI IMUTAHHS. DKPAHHPYIOIIHE
000I0UKH U METAIHYECKAS OpoHs Kabeneil MOTYT 3a3eMIIATBCA APYTHM OJOOPCHHBIM CIIOCOOOM, €cii
3TH CIIOCOOBI HE MPUBOAAT K HAPYLICHHIO pabOTH YCTPOHCTBA.

2.5.3.6 Hapy>xHble 3a3eMIISIOIINC MPOBOIHUKH JOJDKHBI OBITh JOCTYIIHBI AJIS KOHTPOJIS M 3aMIHINCHEI
OT OCNabJICHUST M MCXaHHUYUCCKUX TIOBPEHKACHHH.

2.6 MOJTHHUE3AIIIUTA

2.6.1 O61uue TpedoBaHHS.

2,6.1.1 Cyma momxHbl OBITE OOOPYAOBAHBE MOJHHC3AIMUTHBIMU YCTPOHCTBAMM, 3alliMLIAcMas 30HA
KOTOPBIX JO/DKHA MICPEKPHIBATE BCE 000PYAOBAHHUE, TPEOYIOMEe MOIHUE3AIINTHI.

2.6.1.2 Cyna, Ha KOTOPBIX BTOPHYHEIE MPOSBICHHUSI MOJHHH MOTYT IPHUBECTH K IOXKAapaM M B3pbIBaM,
JOJKHBEL IMETh YCTPOHCTBA MOTHHUC3ALIMTHOTO 3a3CMIICHHUS, HCKITIOYAOLIHE BO3MOXKHOCTh 00pa3oBa-HUs
BTOPHUYIHBIX UCKPCHUIL.

2.6.1.3 MonanezamuTHOE YCTPORCTBO JODKHO COCTOATH H3 MOTHUCYIOBUTEIA, OTBOASAINETO IIPOBOAA
U 3asemicHHs. Ha MeTammuueckux MauTax AOMYCKACTCS HE YCTAHABIMBATh CHECLIUATIBHBIE MOJHHE-
3aIIUTHBIC YCTPONCTRA, CITM KOHCTPYKTUBHO TPEAYCMOTPCH HAACKHBIN SICKTPHIECKUH KOHTAKT MAUTHI C
METATHUCCKAM KOPIYCOM CYAHA WK ¢ MECTOM 3a3¢MIICHHSI.

2.6.2 MoJiHHEYJIOBHTEIb.

2.6.2.1 Ha meranmmyeckux cyaax B KaueCTBE MOJHHCYIOBHTENCH CICAYET HCIONB30BaTh COOCTBEH-
HBIC BEPTHUKAJIBHO MPOTIKCHHBIC KOHCTPYKLIMH: MAuThl, MOIYMAuThl, HAACTPOHMKHM M T.II., €CIH
NPSAYCMOTPCH HAJCIKHBIA BICKTPUIECKUM KOHTAKT TAKUX KOHCTPYKIMH C METAUIMYECKHM KOPITYyCOM
CyadHa.

JIOTIOTHUTEIEHBIC MOJIHUCYIOBHTCIIH JO/DKHBI IIPUMEHSTBCS TOIBKO B TEX CIy4asx, KOrga COOCTBEH-
HBIC 3JICMCHTHl KOHCTPYKLIUM HE 0OCCIICUYHBAIOT MOTHUC3ALIUTY.

2.6.2.2 Ecnu Ha TOME METAUTMYCCKOH MauThl YCTAHOBICHO JIEKTPUUCCKOE OOOPYAOBAHHE, JODKEH
OBbITh TPEAYCMOTPCH HAJCIKHO 3a3¢MIICHHBIA MOJHHEYIOBUTEIb.

2.6.2.3 Ha kaxxmoii MauTe WIA CTEHBIE, H3TOTOBACHHON M3 HEMPOBOASAINCTO MATCPHANa, JOKSH OBITh
VCTaHOBJICH HAACIKHO 3a3¢MJICHHBIH MOITHUEYJIOBUTEb.
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2.6.2.4 MoHHCYIOBUTEIL JOMDKCH OBITh HW3rOTOBICH M3 NpyTa AMamMeTpoM He Mmenee 12 mm. B
KaQUECTBE MATCpHaia TPyTa MOTYT TIPUMCHATBCA MCAb, MEIHBIC CIUIABBI HIIM CTajb, 3ALIHLICHHAS OT
KOppo3uu. {11 ATFOMHHHEBBIX MAYT JOJDKECH MPUMEHATHCS ATIOMHHHCBBIH MOJIHHCYIOBHUTED.

2.6.2.5 MONHHCYIOBHTEIH AOMKEH KPEIUTHCS K MauTe TakuM 0Opa3oM, YTOOBl OH BO3BHIIAJICS HAJ,
TOMOM MAYThl HITH JIOOBIM YCTPOMCTBOM, HAXOAALIMMCA B TOTEC MavThl, HC McHee 4eM Ha 300 mm.

2.6.3 OTBoasimii mpoBoA.

2.6.3.1 OtBomsamuii MPOBOA JOJDKEH H3TOTABIHBATHCS W3 MPYTA, MOJOCH HIM MHOTOMPOBOJIOYHOIO
IPOBOJA MIOMAIBI0 CCUCHHS HE MeHee 70 MM® MpH NMPHMEHEHMH MEIM WM € CIUIABOB H HE MEHEE
100 MM? TpH NPUMEHEHHH CTAIH, MPHUYEM CTATBHOH OTBOIAIIMI TPOBOA JOKCH GBHITH 3AIIUIIEH OT
KOPpPO3HH.

2.6.3.2 OtBOAsIIHC MPOBOAA AOJKHBI MPOKJIAABIBATHCS IO HAPY)KHOHM CTOPOHE MauT U HAACTPOEK C
HAUMEHBIIUM YHCIIOM H3ruO0B, KOTOPHIC JODKHBI OBITh IIABHBIMH C BO3MOXKHO OOJIBINNM PaJHyCOM.

2,6.3.3 OtBomamme mpoBOJa HE MAODKHBI MPOXOIMTh 4epe3 B3PHIBOOMACHBIE IPOCTPAHCTBA U
MOMEILCHHA.

2.6.3.4 Ha cynax ¢ HCMCTATHUCCKUM KOPIYCOM OTBOJALIUIN MPOBOJ, MOJHUE3AIMUTHOIO YCTPOUCTBA
ClieAyeT MPOKJIAABIBATE HA BCCM €T0 MyTH (BKIIOUAs COCAMHEHHE C 3a3EMIICHHEM) CaMOCTOSTENIBHO, HE
MOACOCAHHSAS K [IMHAM 3aIMUTHOTO H Pabouero 3a3eMICHHI.

2.6.4 3azemnenne.

2.6.4.1 Ha xoMHIO3UTHBIX CyAax B Ka4deCTBE 3a3€MJICHHA MOXET HPHMEHATHCS METAIUIMYECKHH
(GoplwITeBEHP WIM APYTHE MCTAIUIHYECKHE KOHCTPYKLMH, IMOTPYKEHHBIE B BOAY BO BCEX YCIIOBHAX
IUIABAHUA.

2.6.4.2 HeobOxoaumo mpeayCMOTPETh YCTPOICTBA, OOCCMECUHBAIINE MOACOCIUHCHHE 3a3¢MIICHHA
MOJTHHE3AIIUTHOTO YCTPOHCTBA WM CTATHHOTO KOPIyca CyAHA K 3a3¢MIICHHIO Ha Oepery, Koraa CyaHo
HaXOAWUTCS B JOKE MM HA CTAICc.

2.6.4.3 Ha cynax ¢ TOKOHCIPOBOISAIINM KOPIYCOM 3a3€MIICHHE JOJDKHO BBITIONHATBCS COINIacHO 1.2
(cMm. ompegenenue «Kopmyc cyaHa»).

2.6.5 CoenuHeHusl B MOJIHHE3ALLHTHOM YCTPOiicTBe.

2.6.5.1 CoeauHCHUS MEXAY MOJHHEYTOBHUTEIEM, OTBOMALIHUM IMPOBOAOM H 3a3¢MIICHHEM JOJDKHBI
BBITIOJTHATHCS CBAPKOH MM OOITOBBIMH 3a)KHMaMH.

2.6.5.2 [Inomanp KOHTAKTHOM MOBEPXHOCTH MEXKIY OTBOIALIHUM MPOBOAOM H MOJHUECYIOBUTEIEM HIIH
323¢MJICHHEM JOJIKHA OBITh He MeHee 1000 Mm>.

CoeMHAOINE 32KUMBI B COCAMHUTEIBHBIC OOATH JOMKHBI OBITh H3rOTOBIACHBI M3 MCIH, MCIHBIX
CIUIABOB WU CTAIH, UMEIOLIEH 3aIUTY OT KOPPO3HUH.

2.6.6 YcrpoiicTBa MOJTHHE3AIHTHOIO 3a3€MJICHHSI.

2.6.6.1 MonHue3amuTHOMY 3a3¢MIJICHHUIO, YKa3aHHOMY B 2.6.1.2, moanekar W30MHPOBAHHBIE METANI-
JAMYCCKUE KOHCTPYKIMH, IMOABIDKHBIE COCAMHECHHUS, TPYOOIPOBOABI, DKPAHBI SNEKTPHUESCKHX CETCH H
JIVHUH CBSI3H, Y37l BBOAA BO B3PBIBOOIIACHBIE ITOMEINEHIA.

2.6.6.2 TpyGomporoasl Ansd HeTEMPOAYKTOB, a TAKKE BCE MPOUNE TPYOOIPOBOXHI, CBA3AHHBIC CO
B3PbIBOOIIACHBIMHU MIOMCIIEHUIMH U PACTIONIOKEHHBIE HA OTKPHITHIX YUACTKAX MATYObI MIIH B IOMCIICHHSX,
HC MMCIOIMNX JIEKTPOMATHUTHOTO SKPAHUPOBAHUS, JO/LKHBI 3a36MIATCS HA KOPIIYC CYAHA He Ooee deM
uepes kaxasle 10 M no gmHe.

TpyOompoBOAbI, PaCIIONOKEHHBIE HA many0e, r1¢ BO3MOKHO IOSBICHHUC B3PBIBOOMIACHBIX Ta3oB, HE
CBSI3aHHBIE CO B3PHIBOOMACHBIMH MOMCLICHHSIMH, JOJDKHBI 3a36MIIATRCS HA KOPIyC CyaHA He Oonee deM
yepe3 kaxkasie 30 M mo AmuHE.

2.6.6.3 MeTautHueCKHUE YaCTH, HAXOTAMIMECS BOTH3HM OTBOAMINMX TMPOBOJOB, MOJDKHBI OBITH
3a3CMJICHBI, €C/IH OHH HC DPACIIOJIOXKCHBI HA 3a3CMJICHHBIX KOHCTPYKOHAX HWIH HC HMCIOT HHOI'O
METAUTIYECKOTO KOHTAKTA C KOPIYCOM CYIOHA. YCTPOMCTBA MIH MCTAUTHYCCKHUC YACTH, HAXOAAIIHECS
Ha paccrosHuu 40 200 MM OT OTBOJSIIMX MPOBOJAOB, MOKHBI OBITh COCIUHCHBI C OTBOASIIUM IPOBOAOM
TakuM 00pazoM, YTOOBI UCKIIIOYATACh BO3MOKHOCTE OOPa30BaHHsI BTOPUYHBIX HCKPCHHUMH.

2.6.6.4 Bee coequHCHMS 3JIEMEHTOB 3a3¢MJICHHUS JO/LKHBL ObITh OCTYITHBI IS KOHTPOIS M 3aIHIICHBL
OT MEXAHHYECKUX MOBPCKICHUH.
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2.7 PASMEIIEHHE JJEKTPHYECKOI'O OBOPYJOBAHUA

2.7.1 Onexrputeckoe 000PYIOBAHKE JO/DKHO YCTAHABIMBATECS TaKuM 00Opa3oM, 4ToObl ObLT 0OCCIICUCH
VIOOHBIHM JOCTYN K OpraHaM YHPAaBJICHHSI U KO BCEM 4acTsM, TPEOVIOIMM VX042, OCMOTPA M 3aMCHBI.

2.7.2 DnexTpUUEeCKUe MAIINHBI ¢ TOPH30HTAIBHEIM BaJIOM JOIDKHEI OBITE YCTAHOBJICHBI TAK, YTOOBI
BaJI PacIiojiarancs napaie/ibHO AUaMETPAIbHOM IUIOCKOCTH CYAHA. YCTAHOBKA MAIIHH C PACIOIOKEHHEM
BaJa B JPYIOM HANPaBJICHUH JONMYCKAETCS TONBKO B TEX CIYYasX, C€CAM KOHCTPYKIMS MAIlHH
00eCIeunBacT €¢ HOPMAIBHYIO PabOTy C TAKMM PACHIOIOKCHHEM M B YCIOBUSAX, YKa3aHHBIX B 2.1.2.2.

2.7.3 Dnexrpudeckoe OOOPYIOBAHHUE, OXIAKAACMOE BO3AYXOM, JO/DKHO PACIoIararbCs TAKHM
00pasom, yToOH! 3a00p OX/IKIAOMICTO BO3AYXA HE MPOMU3BOAMICS U3 JIbAI WIIK APYTHUX MECT, B KOTOPBIX
BO3JYX MOJKET OBITh 3arpsI3HCH BEIICCTBAMM, BPEIHO JCHCTBYIOIIUMHU HA W3O0JISIHIO.

2.7.4 Dnexrpudeckoe OOOPYAOBAHHE, YCTAHOBJACHHOEC B MECTaX, [AC HMMCIOTCS BHOpAaLUH U
coTpsiceHus (6onee CuIbHBIC, ueM ykaszaHHble B 2.1.2.1), KOTOpBIE HEBO3MOXKHO YCTPAHWTh, AOLKHO
UMETh KOHCTPYKLHMIO, OOCCICUMBAMINYI0 HOPMAIBHYIO €ro pab0Ty B 3THX YCIOBHSX, WIM JODKHO
YCTaHaBINUBATbCA Ha COOTBCTCTBYIOIIUX aMOPTU3aTOpax.

2.7.5 Onexrpuueckoe 00OPYIOBAHHE JOKHO KPEMHThCA TakuM 00pa3oM, UTOOBI HE YMEHBINATIACKH
MPOYHOCTh M HE HAPYIUAIACh HCIPOHHUIACMOCTD NATYO, IepeGopoK M OOIUMBKM KOPIYCa.

2.7.6 OnexTpuueckoe OOOpPYIOBAaHHE HE JOJDKHO YCTAHABIHBAThCH B ITOMEILICHHAX, B KOTOPBHIX
XPaHATCS B3PBIBUATHIC BELICCTBA. [akue MOMEINCHHs JO/DKHBI OCBEINATHCS CBETHIBHHUKAMH, YCTaHOB-
JCHHBIMH B CMEXKHBIX B3PBIBOOC30MACHBIX IMOMEINCHUAX. ECIH 3TO HEBO3MOXKHO, 3JCKTPHUYCCKOS
000pyIOBaHUE JOMDKHO OBITh TakOW KOHCTPYKLHH M HWCIONHEHHA, YTOOBI HCKITIOYHTH BO3MOXKHOCTh
BO3rOpaHUs WIH B3PHIBA.

2.7.7 Eciu xopIiyca 3JeKTPHIECKOr0 000pyAOBAaHN BHINOTHEHB H3 HHOTO MaTepHala, YeM KOHCTPYK-
Y, Ha KOTOPBIX OHU YCTAaHOBJICHBI, TO B ClIy4dac HCO6X0,I[I/[MOCTI/I JOJDKHbBI 6]:ITL NPUHATBI MEPBL AJIA
HCKJIFOUCHHUS 3ICKTPOIUTHICCKOH KOPPO3HH.

2.8 CHEINMAJBHBIE JJJEKTPHYECKHE NIOMEINEHUA

2.8.1 Jlepn crnenuanbHBIX SICKTPHUCCKUX TMOMCEIMCHUH AOIDKHBI 3aKpHIBAaTbCA HA 3aMOK H
OTKPBIBATHCS HAPYIKY.

Ecimu aepu BBIXOAST B KOPHAOPHI U MPOXOABI KHJIBIX U CIYKCOHBIX MOMCIICHHMIA, JOIYCKACTCS, YTOOBI
OHH OTKPBIBAIUCH BHYTPb NIPH YCJIOBHHM YCTAHOBKH OrpaxacHui U ynopos. Ha aBepsix moipkHa HAXOOUTHCA
TIpEAOCTEpETatomas HaamMch. M3 moMemeHus aABepH JOIDKHBI OTKPBIBATbCA O¢3 MPHMEHCHHAS KITIOMA.

2.8.2 CneuManbHbIC JMCKTPHICCKUE TIOMEIICHHS HE JOJDKHBI OBITh CME)KHBIMH C [IUCTCPHAMY BOCILIA-
MCHSIIOIUXCS KUAKOCTCH. Ecnu paHHOEC TpeOOBAHME KOHCTPYKTHBHO HCBBINOJHHMO, NOJDKHBI OBITH
MPHUHATHL MCPBI, HMCKJIIOYAMOIMAC BO3MOXHOCTh MOMAAAHHA BOCIUIAMEHSIOIICHCA >KHAKOCTH B O3TH
MOMCIICHHS.

2.8.3 He momyckaeTcst yCTPOMCTBO BBIXOAOB, OTKPHIBAIOLIMXCSA MITIOMHHATOPOB M APYTHX OTBEPCTHH
U3 CICIUAIBHBIX JICKTPHICCKUX MOMCIICHHUH BO B3PHIBOOMACHBIE MOMEIIEHHS U MPOCTPAHCTBA.

2.8.4 B crneumanbHBIX SNCKTPHYCCKUX MOMCINCHHAX, B MPOXOJAaX M MECTaX OOCIyXHBaHHS MPH
YCTAHOBKE 3JICKTPHICCKOTO 00OPYAOBAHUS OTKPHITOrO HCHONHEHHA JOMKHBI YCTAHABIHBATHCS MOPYYHH
M3 H30JMIAOHHOTO MarcpHaia.

2.9 QJNTEKTPHYECKOE OBOPYIOBAHHUE B3PHIBO3AHINIIEHHOI'O HCITOJTHEHUA
2.9.1 TpcOoBaHHs HACTOSIICH INIABBI OTHOCATCS K OOOPYIOBAHHIO, KOTOPOE YCTAHABIMBACTCS HA

CyAax, B 3aKPBITBIX H IIOJIY3AKPBITHIX IIOMCUICHUAX H MPOCTPAHCTBAX, B KOTOPbIX MOTYT 06pa3OBbIBaTI:CSI
B3PBIBOOIIACHBIC CMCCH IAPOB, Ta30B M NBUIH C BO3AYXOM.
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K TakuM noMeIneHuIM U MpOCTPaHCTBAM OTHOCATCS MaJIIpHEIE, (hOHApHBIC (A/1 MACIHBIX (pOoHApCiA),
MOMEIICHUA AN XPaHeHUd OATZIOHOB ¢ BOCIUIAMEHSAIOIINMCS Ta30M, aKKyMyNATOPHBIC H TOMELICHHS, B
KOTOPBIX HAXOASATCSA LIMCTEPHBI, MEXaHU3Mbl U TPYOONPOBOABI A/ BOCIUIAMEHSIOIIMXCS JKHIAKOCTEH ¢
temmeparypo# Bemeimkn 60 °C i Hinke.

JononHuTenpHple TPEOOBaHUA K YCTAHOBKE 3IEKTPUUECKOr0 O0OpYyJOBaHMSA HAa He(TEHATMBHBIX
CyAax NPHUBEACHHI B 19.2; Ha cymax A IePEeBO3KH TPAHCIOPTHBIX CPEACTB C TOILTMBOM B 6akax — B 19.3;
Ha CyAax, MEPEBO3AIIMX OMacHsle rpy3sl — B 19.11.

2.9.2 B3phIBO3ALIMINCHHOE UCTIOTHEHHE OOOPYAOBAHMS JOMDKHO OBITH MOATBEPIKICHO CBHIETEIBCT-
BOM, BBIJAHHBIM KOMIIETCHTHON OpraHu3aruei. [l MpoCTEIX 3IEKTPUIECKUX alNapaToB H KOMIIOHEHTOB,
ykasaHHBX B 19.2.4.1.2 u 19.2.4.2.3, cBuAeTEeNbCTBO KOMIIETCHTHOH OpraHu3auud B obmaacta
B3PHIBO3AIIUINEHHOCTH He TpeOyercs. Hammine MoATBEP:KACHHI H3TOTOBUTENA O COOTBETCTBHH M3AEHA
crangapray MOK 60079-11 u 60079-0 (wix aHaIOTMYHBIM HAIMOHAIBHBIM CTAHJAPTaM) SBISACTCA
JOCTATOUHBIM.

2.9.3 Bo B3pHIBOOMACHBIX IMOMEIEHHUAX K IPOCTPAHCTBAX JOMYCKAeTCA YCTAHABIHBATh 3JIEK-
TPHUYECKOEC OOOPYAOBAaHHC TOJNBKO B3PBIBO3AIMMINEHHOTO HCIONMHEHHS C YPOBHEM B3PBIBO3ALIMTHIL,
COOTBETCTBYIOIIUM KareTOpHH U IPYIIIE HAHOOJIee OMacHOii razoBoii cMECH:

.1 ana manapHeIx momemeHuit — noarpymma IIB, Temneparypaeiii knace T3 (cMm. Takxe 2.9.16);

.2 momemeHus A1 OautoHoB ¢ rasoM — moarpymma IIC, remneparypusiii kmace T2

.3 axxymymsropuasie — noarpynna IIC, temneparyphsii xiace T1;

4 ToMeIEeHnI, B KOTOPHIX HAaXOMATCS LMCTEPHBI, MCXaHHU3MBI H TPyOONpPOBOABI AT BOCIUIA-
MEHSIIOIIUXCS XKUIKOCTeH ¢ TeMneparypoi Bembimkd 60 °C u Hike — noarpynna 1IB, temneparyphsiii
kmacc T3.

YeraHoBKka BUOPATOPOB 3X0JI0TOB M MX Kabeneil Jo/kHa oTeedars TpebosanuaM 3.7.4 u 3.8.3 wactu V
«Hasuranmonnoe obopyxosanue» [IpaBun mo 060pyaoBaHHIO MOPCKHX CYAOB, @ YCTAHOBKA JNCKTPOABHU-
rarejici BEHTUIITOPOB B MOMEIIEHHAX, MPUCTIOCOOICHHBIX AJIs NMEPEBO3KH B3PHIBOONACHBIX IPY30B, —
tpeGoBaruaM 12.7.4 wactu VIII «CucteMsr u TpyOOIPOBOABD).

2.9.4 B moMewmeHusIX, B KOTOPBIX IbUIh WM BOJOKHO MOXET 0Opa30BaTh B3PHIBOOTIACHBIC CMECH C
BO3IyXOM, JOJDKHO YCTAHABIHUBATHCA DNICKTPHICCKOS 0OOPYJOBAHHE CO CTETICHBIO 3AIMUTH HE HIDKE, YeM
IP65.

Ecnn mosBieHHEe B3pHIBOOMACHOM IBUICBOJMIOKHHCTOH CMECH MOXET BO3HHKHYTb BPEMEHHO B
PE3yNBTaTe NMOBPEXKACHHA MM HEIUIOTHOCTEH PpabOTAOMX TEXHONOTHYECKHX YCTPOHWCTB HIH Ipe-
KpalieHHsd OEHCTBHA BCHTWILLMH, TO B TAaKUX CIydasdxX MJOMYCKAaeTCd YCTAaHOBKA 3JIEKTPHIECKOTO
obopyaoBaHus co cTencHsio 3amuthl [P55.

AnexTpuueckoe 00OpYJOBAHHUE, YCTAHOBICHHOC B MOAOOHBIX MOMEIUCHHSAX, JOIDKHO HMETh TAKYIO
0605104Ky, YTOOB! TEMIICpATyPa €€ BEPXHHX TOPH30HTAIBHBIX HIIH HAKJIOHHBIX K TOPU3OHTANH IOJ YITIOM J0
60° 3neMEHTOB B YCIIOBHSIX JUIMTENbHOH paboThl Obula, mo KpaiiHeit mepe, Ha 75 °C Hipke TeMreparypsi
TICHH HMEIOLICHCS B JAHHOM NOMEIICHHH MbIIH (TEMIEpaTypy TICHHS CICAYeT OMPECIATh AN Clos
MBLTH TOMLIHHON 5 MM).

2.9.5 CpeTUNBHHKH BO B3PBIBO3AINMINECHHOM HCIOJHEHHH JOJDKHBI OBITh YCTAaHOBJICHBI TAaKHUM
06pa3oM, 4ToObl BOKPYT HHX, 33 HCKITIOYCHHEM MECTa KPETUIEHHs, OCTaBaJIoCh CBOOOAHOE MPOCTPAHCTBO
mupuHOH He MeHee 100 mm.

2.9.6 Kaxnoe obopyaoBaHHE, YCTAaHOBJICHHOC BO B3PbIBOOMACHBIX MOMELICHHAX W MPOCTPAHCTBAX,
KpoMe MNOXKapHBIX H3BemAreiaeH, JOKHO HMETh BBIKIIOYATENb, OTKIIOYAIOIIMI BCE NPOBOAA IO
HaNpsDKCHUEM U YCTAHOBJICHHBIH B 6€3011aCHOM MECTEC BHE B3PBIBOOIACHBIX MOMEIIECHHIH U NMPOCTPAHCTS.

2.9.7 HenocpeaCTBECHHOE KPEIUICHHE SIICKTPHUCCKOTO 0OOPYAOBAHHS K CTCHKAM LIUCTCPH TOPHOYHX
KHUAKOCTEH He Jomyckaercs. Bo Bcex cnydasx siekTpuueckoe 0OOpYAOBaHHE AODKHO KPEIHTHCS HA
PacCTOSIHUHM HE MEHEE 75 MM OT CTEHOK LIHCTEPH.

2.9.8 B 3akphITHIX H MOJy3aKPHITHIX TOMELICHHUSAX, B KOTOPHIX HE MOTYT 0Opa3oBarThCsl B3PHIBOO-
MaCHBIC CMECH MAapOB WM ra30B, HO HMEIOLIMX OTBEPCTHSA, BEAYIIHE BO B3PBIBOOMACHEIC IIOMCIICHHS,
JOJDKHO YCTAHABIMBAThCs, KaK MPABUIIO, 3JIEKTPHYECKOEe 000PYAOBaHHE B3PHIBO3ALIHUILEHHOTO HCIONHE-
HHUS.
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JlomyckaeTcsa YCTAaHOBKA ICKTPUICCKOTO 00OPYAOBAHHS HEB3PHIBO3AMMUILCHHOTO UCTIONHEHHUS, SCITH
BBITIOTHAIOTCS CIEAYIOUIME YCIOBH:

.1 mpu mpexpaimeHus ACHCTBHS BCHTHLIIMH AOJDKHA CpadaThiBaTh CHrHANMM3AUUA (CBETOBas H
3BYKOBas), a TAKXKEC ABTOMATHYCCKH OTKIIOUATHCA NMHUTAHHE (B OOOCHOBAaHHHEIX CIy4asAX C BPEMEHHOM
33ACPIKKOM) BIICKTPUUICCKOr0 000PYI0BAHK,

.2 JOMKHA MPeAYCMaTPUBAThCS OMOKHPOBKA, 00CCIICYHBAIOMAT BO3MOXKHOCTD MOAKIIOUCHHS ICKTPHU-
YECKOro0 00OPYIOBAHHUS TOIBKO IOC/C JOCTATOYHOrO MPOBETPHBAHKS HOMCIICHHA (BO3AYX B MOMELUCHHH
crexyeT cMeHuTh He MeHee 10 pa3s).

2,99 B orcexax/TproMax IS MCPCBO3KH B3PBHIBOOIMACHBIX TPY30B JJCKTPHUCCKOS OOCOPYAOBAHHE,
KOTOpPOE HE SBJIACTCS HEOOXOAMMEIM AIs OC30MAaCHOCTH W YIPABICHUSA CYJHOM, JOJDKHO HMETh
BO3MOJKHOCTb MOJTHOTO OTKIIOYEHUS W OBITh 3AINUINCHHBIM OT HECAHKI[HOHHPOBAHHOTO BKJIFOYCHMUA.
OTKIIOUCHNE JO/KHO IPOM3BOIAMTHCSA C MECT, PACHONOXKCHHBIX BHE OMACHBIX 30H, MyTEM CHATHSA
CHCLUATBHBIX PA3beANHUTEICH, C HCTIOIb30BAHACM BRIKITIOUATCIICH ¢ ONOKHPYIOIUMH YCTPOHCTBAMH HIIH
UHBIX 3G OEKTUBHBIX CPEACTB.

B cayuac HeOOXOOMMOCTH YCTAHOBKH TAaKOro OOOpyZOBaHHSA I OC30MACHOCTH H YHPABICHHA
CYOHOM, OHO JOJDKHO OBITh B3PBHIBOZALIMINCHHOTO HCHONHCHMS: HMCKpobesomacHoe (Exia wmm EXxib), ¢
000I0UKOM OX M3OBITOMHBIM AaBICHUEM (£Xp), ¢ B3PHIBOHCIPOHHULIAEMOI 000510uKoii (Exd), moBbHILLCH-
HOM HaJCKHOCTHU IIPOTHB B3pbia (Exe).

2.9.10 Bo B3pHIBOOMACHBIX MOMEIICHUSAX M HMPOCTPAHCTBAX Pa3PEIACTCSA MPOKJIAABIBATH KaOenu,
MPEJHA3HAYECHHBIC TONBKO A/ 3JICKTPUNCCKOrO 00OpYIOBaHHs, YCTAHOBACHHOTO B 3THX MOMCIUCHHAX U
MPOCTPAHCTBAX, IPHU YCIOBUK BHINOAHCHMS TpeOoBanmii 2.9.11. JlomyckaeTcs MpOKIaAKa TPAH3HUTHBIX
Kabenell uepe3 YMOMSHYTHIC IMOMELICHHS M TPOCTPAHCTBA TNPH YCJIOBHH BHINMOJHEHHA TpeOoBa-
Huit 2.9.11 — 2.9.15. CoenuncHus kabeieii, IPOTOKESHHBIX BO B3PbIBOOMACHBIX 30HAX, HE JOMYCKAKOTCS.

2.9.11 Kabenu, mpooKeHHBIE BO B3PHIBOOMACHEIX MOMEIIEHUAX U MPOCTPAHCTBAX, JODKHBI HMETh:

.1 MeTanmueckyro OpOHIO HIM OIUIETKY, MOKPHITYIO HEMETAIHUECKOH 000I0UKOH, WK

.2 CBHHIIOBYIO OOOJOUKY € JOMOTHHTEIPHOM MEXaHWUCCKOH 3aIMUTON; HITH

.3 MeIHYIO 00O0IOUKY WK ODOIOYKY M3 HCPXKABCIOMECH CTaM (TONBKO IS KaOCICH ¢ MHHCPATLHOH
H30JISILHCH).

2.9.12 Kabenu, mpoxXosIIue 4epe3 B3PHIBOOACHBIC TIOMCINCHHS M MPOCTPAHCTBA, CICAYCT 3AIMHINATD
OT MCXAHUYCCKHUX MOBPCIKACHHIA.

Ipoxonsr xabeneit uepes manyObl U MEPCOOPKH AOJDKHBI OBITH YIUIOTHCHBI AJIS TIPCAOTBPALICHHSL
MPOHUKHOBCHHS B3PBIBOOIIACHBIX I'a30B HJIA IAPOB.

2.9.13 Bce akpaHbl, a TaKke MCTAUIMYCCKHC OIUICTKH KabeneH HemeH NUTaHWsS SICKTPHUCCKHX
JIBHUTATeICH U LENEH OCBELICHMS, IMPOXOISIIMX YePE3 B3PHIBOOMACHBIC MOMCIICHHS U NPOCTPAHCTBA KT
MUTAIOIIUX SICKTPHICCKOE OOOPYAOBAaHHE, YCTAHOBICHHOC B STHX MOMCIICHHSX, JOJDKHBI OBITh
3a3eMIIEHBI Ha OOOMX KOHLAX.

2.9.14 Kabemn nckpoOS30MaCHBIX IETICH MOTYT HCHOJB30BATHCH TONBKO JUISI OAHOTO YCTPOHCTBA H
JIOJDKHBI TIPOKJIABIBATECS OTACIBHO OT APYTHX KaOCICH.

2.9.15 Kabenu mepeHOCHBIX SICKTPHICCKHUX YCTPOHCTB, 32 HCKITIOUCHHEM KaOeIeH HCKPOOS30MacHbIX
LICTICH, HE JOJDKHBI IPOXOAMTD YEPE3 B3PHIBOOMACHBIC OMEIICHHS U POCTPAHCTBA.

2.9.16 JlonomHuTenbHEIC TPEOOBAaHHMS K YCTAHOBKC JJICKTPHUCCKOTO OOOPYAOBAaHMS B MAAPHBIX
MOMCICHUSIX.

2.9.16.1 B MansapHpIX NOMCIICHHSX W B BCHTHWILHOHHBIX KAHAJIAX, OOCIYXHBAIOIMUX 3TH
TIOMEIINCHHS, JOMYCKACTCS YCTAHABIHMBATH TOIBKO TO SNEKTPHICCKOE 000PYAOBAHHE, KOTOPOE HECOOXOAMMO
JUISL OOCITY>KHBAHHS JAHHOTO TIOMCINCHHS.

Taxoe snexTpuyeckoe 00OPYIOBAHNE JOKHO ObITh B3PHIBO3AIMHUINCHHOIO HCHOMHCHHS. UCKPOOE30-
nacHoe (FExi), ¢ 000mouKoi mox u30sTOUHEIM AaBicHueM (EXp), ¢ B3PHIBOHCIPOHUIIACMOM 00OIOUKOM
(Exd), ¢ mOBHIICHHON HAAECXKHOCTBIO MPOTHB B3phiBa (£Xe€), WK UMeTh CrieMabHyo 3amuty (E£xs).

2.9.16.2 MunnmasnbHeie TPCOOBAHHS K SICKTPUYCCKOMY OOOPYZOBAHHUIO MO YPOBHIO B3PHIBO3AIIUTHI
JIOJDKHBI COOTBETCTBOBATh Kareropuu ra3osod cmecu 11B u rpymme rasosoit cmecu T3.
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2,9.16.3 Kabenu (TpaH3UTHBIC, MCCTHBIC), MPOKIAABIBACMBIC B MAIBIPHBIX NMOMELICHHIX H B HPOC-
TPaHCTBaxX, yKa3aHHBIX B 2.9.16.4, NODKHBI MMETh METALTHYECKYIO OPOHIO MM JOJDKHBI OBITB HPOJIO-
JKEHBI B METAIHYECKUX TPyOax.

2.9.16.4 B mpoctpaHcTBaX Ha OTKpHITOW manybe B mpeaenax 1 M OT OTBEPCTHH NPUTOYHOH M
BBHITSDKHOM BEHTWISALME IJIH B IIPEJCNax 3 M OT HAapyXKHOTO OTBEPCTHS HCKYCCTBEHHOH BBITSDKHOM
BEHTH/IALNK AONMYCKAacTCAd YCTAHABIUBATH CICAYIOMEE 3IICKTPHYCCKOE OOOPyAOBAaHHE: B3PBIBO-
3AIMINEHHOTO HCIIOMHCHHST B COOTBEeTCTBHM € 2.9.16.1, B3pHIBO3amIMINEHHOTO HCMOMHCHuUs (Fxn),
000pya0BaHKE TAKOH KOHCTPYKLUH, KOTOPOE HE MOXKET CO34aBarh AyTY HIIK UCKPBI, a €10 IOBEPXHOCTD HE
HArpeBaeTcs 0 ONACHBIX TEMIICPATYP BO BPEMs HOPMAIILHOH PabOTHL

2.9.16.5 3axpoIThIC IPOCTPAHCTBA, BEAYLINE B MAISPHbBIC [IOMEIICHHUS, MOTYT PACCMaTPHBATHCS KaK HE
OTIaCHBIC, ECIM BBHIMIOIHCHBI BCE YKA3AHHBIC HIDKE YCIIOBHL:

.1 1BEepp B MaNApHOE MOMEIICHHE OOCCIEUMBACT ra30HEIPOHHLAEMOCTD, HE HMEET YACPKUBAOLIMX
YCTPOMCTB B OTKPHITOM COCTOSIHUM M MMEET CaMO3aKPBIBAIOIIEE YCTPOHCTBO;,

.2 MaJSIPHBIC TIOMEIIEHHMsT 0OCCIIEUNBAIOTCS HE3ABUCHMON CCTCCTBCHHON BCHTH/IALIHOHHOM CHCTEMOM],
uMeromeit 3a00p BO3AyXa U3 MECT, PACIONIOKECHHBIX BHE B3PHIBOOIACHBIX MPOCTPAHCTB;

.3 Ha BXO/I¢ yCTaHABINBAIOTCS IPEAOCTCPETAIOLINE HAATIHCH, M3BCIIAIONINE O HATMIHMH B MIOMEIICHHUSX
OTHEOIIACHBIX JKUAKOCTEH.

2.10 AHTUCTATHYECKOE 3A3EMJIEHUE

2.10.1 AHTHCTaTHYECKOE 3a3¢MICHHE ABILCTCS 00A3aTEIBHBIM CPEACTBOM 00ECIICUCHHS DIIEKTPOCTa-
THUYCCKOIH I/ICKpO6630HaCHOCTI/I AJId BCCX THIIOB CyAOB, IIC HMCIOTCA B3PBIBOOIIACHBIC MOMCLICHHUA U
MPOCTPAHCTBA.

2.10.2 O6opyaoBaHue, YCTAHABIMBACMOE HA CYJAX, B 3aKPBHITHIX M MOIY3aKPHITHIX MOMEIICHHIX H
MPOCTPAHCTBAX, B KOTOPBIX MOTYT OOpa30BBIBATHCSA B3PHIBOONMACHBIE CMECH MAapoOB, [Aa30B M IBUTH C
Bo3xyxoM (cum. 2.9.1), a Taxke moboe NEPEHOCHOE 000PYAOBAHKIE, BHOCHMOE U YCTAHABIMBACMOC B TAKHX
MOMEIIEHUSX, JODKHO MMETh aHTHCTATHYECKOE 3a3eMIICHHE.

2.10.3 TpeOyetrcs NPUMCHCHHE NPOBOAHHUKOB AHTHCTATHYECCKOTO 3a3¢MIICHHS AJIS  CIICAYHOLICTO
o0opyaoBaHys, HE HMEIOLIEIO HEMOCPEACTBEHHOE COSAUHEHHE C KOPITYyCOM CYIHA!

.1 BKIagHBIX TPY30BBIX TAHKOB;

.2 3NEKTPHYECKH OTAEJICHHBIX OT KOPITyCa CyAHA IPY30BBIX TAHKOB U TPyOOMPOBOAOB;

.3 coeauHEHHIT TPYO, YCTAHOBJICHHBIX AJI1 AEMOHTAKa ChEMHBIX MaTPyOKOB;

.4 apMarypsl ¢ TOKOHEIPOBOAIIMM (HATIPUMED, H3 MONHUTETPadTOPITHICHA) MATEPHAIIOM MPOKIIATOK
WM YIUIOTHCHHH.

2.10.4 He tpebyeT mpumeHeHHS] MPOBOAHHKOB AHTHCTATHUECKOTO 3a3€MIICHHS Cleayromee 00op-
YAOBaHHE!

.1 3a3eMJIeHHOE B COOTBCTCTBHH C TPeOOBaHHsMH 2.5 CTALMOHAPHOE H MEPEHOCHOC NICKTPHYESCKOS
o0opyaoBaHKe, SKPaHUPYIOIHE 00OJIOYKH H MeTaundeckas OpoHs kabeneii;

.2 TpyOBI 4711 IPOKIAAKK KabeneH u KabCIbHBIC KaHAJbl, 3a3¢MIICHHBIE CoracHo 16.8.8;

.3 anextpoobopynoBanne, 0OOPYJOBAHHE ABTOMATH3ALHH, PagHOOOOPYAOBaHHE M HABHTALIMOHHOE
obopyzoBaHHe, 3a3¢MICHHOC COracHo 2.2.2;

4 o6opynoBaHHE H KOHCTPYKLMH, HMCIOIME MOJHHE3ALIMTHOE 3a3eMIICHHE COTIacHO 2.6.6.

2.10.5 YcTpoiicTBO H KOHTPOJIb AHTHCTATHYECKOTO 3a3eMJICHHS.

2.10.5.1 KoHcTpykimss ¥ Mecra NPUCOCAMHCHHS MPOBOAHHKOB AHTHCTATHYECKOTO 3a3eMIICHHS
JOIDKHBL OBITH 3AlUIICHBl OT MCXAHWYCCKHX MOBPCXKACHHH W HE TNOABEPrarbcs BO3ACIHCTBHIO
3arpsI3HCHHUH C BRICOKHM Y/CIbHBIM COIPOTHBICHUEM, HAPHMED, KOPPOZHPYIOINX BEIECTB HIIH KPAaCKH.
ITpoBOAHMKH AHTHCTATHYECCKOIO 3a3¢MJICHHS JOJDKHBI OBITh XOPOLIO BHAHMBIMH, YTOOBI OMpPEAC/IHTH
HAJIMYHE BO3MOXKHBIX MOBPC)KACHUH. YCTAHOBKA M 3aMCHA MOBPEKICHHBIX MPOBOAHUKOB JOJDKHA OBITH
JIETKO JOCTYIHOM.
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2.10.5.2 Cocob mpucoe MHSHUS MPOBOAHUKOB AHTHCTATHYSCKOTO 3a3CMIICHHS K HEMCTAILIHYC CKOMY
000pyaOBaHHIO, HAPHMED, K IJIACTMACCOBBIM TPYOONPOBOAAM, JOJDKCH OBITh ONPCACICH H3rOTOBHTCIICM
oGopynoBanusi. KoHCTpyKuHA HpPOBOAHHMKOB AHTHCTATHUECKOTO 3a3CMICHHS, SIBIBIIOLIMXCS COCTaBHOM
YacThIO MOCTABIAEMOr0 Ha CyIHO OOOPYIOBAaHHS, AOMKHA OTBEYATh TPCOOBAHMAM COOTBCTCTBYIOIIMX
yacreii [Ipasun winu ogoGpenHbix Peructpom cranzapros.

2.10.5.3 KoHTpomp CONPOTHBICHHS AHTHCTATHYECKOTO 3a3€MIICHUS JOJDKCH INPOU3BOJHUTHCS IEp-
€HOCHBIMH MpUOOpaMH 0O0ro THIIA C ONEPATHBHBIM HAIMPsDKEHHEM HOCTOSHHOTO ToKa He Gonee 10 B.
H3mepeHHas BeIMUHHA COMPOTHBICHHS MEXAY KOHTPOIHPYEMBIM OOODPYAOBAHHMEM, JCTANBIO, KOH-
CTpyKIHeif H KOPITYCOM Cy/HA HE JODKHA npesbimars 10° OM MpH Miomagy KOHTAKTA H3MEPHTCIBHOTO
SMEKTPOJIA C TIOBEPXHOCTHIO 06OpyaoBaHus He Gomee 20 MM”.

2.11 YCTPOUCTBA U CACTEMBI KOHTPOJIA CONMPOTHBIEHHAA U30AIUA

2.11.1 B xaxn0H H30JMPOBAHHOH CYyJOBOH BIEKTPOIHEPTETHUCCKOM CHCTEME C HOMHHAIBHBIM
HanpspkenueM Boime 50 B mepemennoro toxka mm Beime 110 B mocrosHHOrO TOKA MOMKEH OBITH
MPEeIyCMOTPEH aBTOMATHYCCKHI HENPEPHIBHBI KOHTPOJb BCIWYHHBL CONPOTHBICHHS H30JSILIHHA
TOKOBEIYIIHX YacTEH OTHOCHTENBHO Kopmyca cyaHa. IHTepBan Mexay 3aMepaMy HpH IICPHOANYESCKOM
KOHTPOJIE HE JOJDKeH npesbimars 300 c.

2.11.2 B cerax ¢ mHampsokeruem 1000 B u Oonee KOHTPOJIb CONPOTHBICHMS HM3OISIMH CIEAYCT
OCYIIECTBIIATE TOIBKO MO/ HAMPSDKEHUEM C HCIIOIb30BAaHHEM MACCHBHBIX METOAOB KOHTPOI (HAPUMED, C
HCIIONB30BAHUEM TPAHC(HOPMATOPOB TOKA HYJICBOHM MOCICAOBATEIbHOCTH).

2.11.3 VYeTporicTBa KOHTPOJIS CONMPOTHBIICHHS H3OMALHU B CeTIX ¢ HanpspkerreM 10 1000 B gomkHbr:

OBITh OCHAINCHE! HHIMKATOPOM, MOKA3bIBAIOLIMM BEJIMYHHY COMPOTHBICHUS HU30JSLIAH;

MMCTh CBETOBYIO M 3BYKOBYIO CHIHAIM3ALMIO NPH CHIDKCHHH KOHTPOJIMPYEMOM BEIHUYHHBI HIDKE
YCTaHOBICHHOTO MPEACITa,

TI03BOJIAT OCYINECTBIATH IUTABHYIO PETYIHPOBKY BEIMYUHBI YCTABKH CPAOAThIBAHHS CUTHAIU3AIUH B
auanasone ot 100 xo 5 kOum. Tekymas BeIudHHA YCTaBKU AOJDKHA HHAHLHUPOBATHCA,

obnazate OBICTPOACHCTBHEM, AOCTATOUHBIM ISl MPOBCACHUS 3aMEPa BEIUYHMHBI COMPOTHBICHHS
M30JAILUH B CETAX C CYIIECTBYIOLIHMH YPOBHAMH €MKOCTH 32 BPEMs H3MEPHTEILHOTO LHKJIA YCTPOHCTBA,
KOTOpO€ HE AOMKHO mpesbimarh 30 ¢;

€O3/1aBacMBIH  YCTPOHCTBOM KOHTPOJIA M3MEPHTEIBHBINA TOK BO BCEX PEKHMax (B T. Y. B IICPCXOJHBIX)
He aompkeH npesbimars 0,03 A;

JIOIDKHA OBITh TPEJYCMOTPEHA BO3MOKHOCTD MEPHOAMYCCKON MPOBEPKH HCHPABHOCTH B yCIOBHSIX
OKCIUTyaTalld¥ IyTEM CO3JAHMS HCKYCCTBCHHOH YTEUKH HAa 3€MIIIO 4EPE3 AKTHBHOE COIPOTHBICHHC,
pasHoe 80 % compoTuBncHuUs cpaGaThiBaHKs COOTBETCTBYIOIEH YCTABKH.

2.11.4 PacnonoXeHHE yCTPOMCTB KOHTPOJIS CONPOTHBICHHS HM30SLMH JOJDKHO OTBEYAarh TPeOOBa-
M 4.6.4.7.
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3 OCHOBHOM UCTOYHHUK JIEKTPHYECKON SHEPTUH

3.1 COCTAB 1 MOIIIHOCTH OCHOBHOI'O HCTOYHHUKA JIEKTPHYECKOM YHEPTHH

3.1.1 Ha xakaom cyaHe IO/KSH OBITh MPEIyCMOTPEH OCHOBHOM HMCTOYHHK JJIEKTPHUUECKOH SHEPTHH
MOIHOCTBIO, JOCTATOYHOM AJIsi OOCCICYCHHS HMHUTAHWA BCETO 3IEKTPHUSCKOTO O00OpYAOBaHMS CyJHA B
yCcIoBHAX, ykazaHHBIX B 3.1.5. Takoli HCTOYHMK JOMKEH COCTOATh, MO KpalHEH Mepe, U3 ABYX
TCHCPATopoOB € HC3ABUCHUMbBIM IIPHBOAOM.

s cynos Banosoit BMectumocTthio 300 u MeHee (KpoMe MacCaKHPCKUX) OCHOBHBIM HCTOYHHKOM
SHEPrUU MOTYT OBITh AKKyMYISITOPHBIC OaTtape.

3.1.2 Yucno 1 MOIMHOCTh FEHEPATOPOB € HE3ABHCHMbIM IPHUBOAOM M 3IEKTPHYECKHX HMpeoOpa3osa-
TEICH, BXOSIIMX B COCTAB OCHOBHOTO HCTOYHMKA DJICKTPHICCKON SHEPTHH, JOJLKHBI ObITh TAKMUMH, 9TOOBI
TIPU BEIXOAC U3 CTPOS JFOOOTO M3 HUX OCTABHIHECS 0OCCIECINBATIM BO3MOXKHOCTB!

.1 nuraHus HCOOXOAMMOIO JICKTPHUCCKOrO 00OPYAOBaHU it 00CCIICUCHHS ABIKCHUS, YIPABICHHUS
1 0E30MaCHOCTH CYAHA IPH OHOBPEMECHHOM O0CCICUCHUH HOPMAIIBHBIX YCIOBHIT OOHTaeMOCTH Ha CYIHE,

.2 mycKa CaMoro MOIMHOTO JJICKTPOJBHUIrArcisi ¢ HAMOONBINMM IYCKOBBIM TOKOM. Ilpu 3TOM myck
ABUTATC]IA HC AOJDKCH BBISBIBATH TAKOTO MOHWKCHHS HANPSHKCHUS U YaCTOThl B CCTH, KOTOPOC MOXKCT
TOBJICYb BHINIQACHUC M3 CHHXPOHH3MA, OCTAHOBKY JBHTAaTeNIs TECHEPATOpa, a TAKKE OTKIIOUYCHHE
paboTaomUX MAIllUH U alNaparos;

3 muraHMg TNOTPCOMTENCH, HEOOXOAMMBIX JUIS 3allyCKa HpOIMYNbCHBHON YycTaHOBKH (cM. 1.2.1
gacté VII «MexaHHICCKHE YCTAHOBKH») MPH 00CCTOMCHHOM COCTOSHHH CyAHA. Jnd 3ToH LenH MOXeT
OBITP HCIIOIB30BAH ABAPHUMHBIN HCTOYHHK JICKTPHYCCKOM SHCPTHH, CCITH €10 COOCTBEHHAS MOIIHOCTD HIH
CyMMapHas MOILIHOCTE € JIFOOBIM HHBIM HCTOYHHKOM DIICKTPHYECKOW SHEPrHH 00SCIeYHBacT OJHOBpE-
MEHHO MHTaHHe NoTpedutenci, ykazanHbX B 9.3.1 — 9.3.3 mnmu 19.1.2.1 — 19.1.2.3 (cm. Takxe 2.1.6
gact VII «MexaHHYECKHE YCTAaHOBKHM»), U YETr0 MOXET OBITh MPEAYCMOTPCHA MX NAPAIUICIbHAS
pabora.

3.1.3 Ecau OCHOBHOM MCTOYHMK DJICKTPHYCCKON SHEPTrHH HEOOXOAMM ISt OOCCICUCHHST JBIKCHHS M
VIOPaBJICHUS CYJHA, JOJ/DKHO OBITh MPEAyCMOTPCHO, YTOOBI MHUTAHHE OOOPYAOBAaHHS, HEOOXOIUMOTO IS
JBIDKCHHS, YIPABICHAA W OC30MACHOCTH CyAHA, NMOAAEPKHBANOCH MOCTOSHHO NTHOO HEMEIICHHO
BOCCTaHABIHBAIOCh B CIIy4ac OTKa3a J0OOro u3 paboTarolyX reHepaTopos.

ITpu 5TOM Ha cyzax, rac HOPMAIBHOC CHAOXKCHHE IMEKTPHUSCKOH IHEPrHeH 00CCIICIHBACTCS ABYMS U
fonee reHeparopaMy, pabOTAIOIMMMH MAPAILUICTABHO, JODKHO OBITh MPEIYCMOTPEHO ABTOMATHYCCKOC
OTKIIOYCHHE MOTPEOHUTENCH MEHEE OTBETCTBCHHOTO HA3HAYCHHA, HE JOIYCKAIOLIES ICPETPYy3KH
OCTaBIIMXCsl TEHEPATOPOB, NPH COXPAHCHWM NUTaHWSA MNOTpeOuTENel, 00eCIeYNBAONX ABKCHHC,
VIPaBICHUEC U OC30IIaCHOCTD CyHHA.

Ha cynax, rae HOpMambHOE CHAOXKCHHE SIICKTPHUCCKOM SHEpPrucii o0ecrmeumBacTCs OJHHM TCHEP-
atopoM, IpH BHIXOAE ero u3 cTpost U obecrounsanuu I'PIL], 10omwKHBI OBITH IPEAYCMOTPEHBI:

ABTOMAaTHUCCKUH MyCK PE3CPBHOIO TECHEPAropa AOCTATOYHOH MOIIHOCTH M MOJKIIOYEHHE €r0 Ha
mune! [P B Teuenue 45 c;

aBTOMATHYCCKOC IOBTOPHOC BKIIOYCHHEC B HCOOXOAMMOH MOCIEIOBATENbHOCTH OTBETCTBEHHBIX
YCTPOHCTB, 00€CICUHBAIOMMX JBIKCHHC, YIIPABICHAS U OE30MAaCHOCTh CyAHA.

3.1.4 BvmecTo OZHOrO M3 ICHEPAaTOpPOB C HE3ABHCHMBIM HPHBOAOM, YKa3zaHHHIX B 3.1.1, MoxeT ObiTh
NPUMEHCH TCHEPATOpP C MHPUBOJOM OT TJIABHOTO JBUTATC/I (BAJOTE€HEPATop), €CIH OH OTBEYACT
TpeGoBanusM 3.2.3 IpH CIACAYIOMMX YCIOBHIX:

.1 BanorenepaTop paboTACT C MPAKTHYCCKH MMOCTOSTHHOM 9aCTOTOH BpalleHHs (B 3aJaHHOM JHANa30HE
gacToT DY ¢ U3MECHSIEMON YaCTOTOH OCHOBHOTO MCTOYHHKA AIICKTPOIHEPTHH) NMPH Pa3IMYHBIX PEKHMAax
X0 CyIHA,

.2 BMeeTcsl BO3MOXKHOCTh MPHBEACHHS B ACHCTBHEC IpcOHON YCTAHOBKH CyJHA B CIy4ae BBIXOAA H3
CTPOs Mr000ro reHepaTopa ¢ HE3aBUCHMBIM MPHBOJIOM.
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3.1.5 OmpenencHue cOCTaBa M MOIIHOCTH TICHEPATOPOB OCHOBHOIO HCTOUHHKA JIICKTPHYECKOM
SHEPrUU JOJDKHO IPOU3BOAUTHCS C YICTOM CICAYIOIUX PEKUMOB pabOTHI CyaHA!

.1 xog0BOrO pexUMa;

.2 MaHEBPOB;

.3 BO BpeMs moxapa, MPOOOUHBI KOPIyCa WM APYTUX BIMSIOUMX Ha OS30MacHOCTD IUIABAHUS CYIHA
VCIOBHI MPU PadoTe OCHOBHOIO MCTOYHHKA DJCKTPHUCCKOM SHEPTHM;

4 1pyrux pe:xuMOB B COOTBETCTBMU C HA3HAUYECHHUEM CYAHA.

3.1.6 Ecu OCHOBHBIM HCTOYMHHKOM HJICKTPUYCCKOM SHEPIHUK ABISIOTCS aKKyMYIATOPHBIC OaTtapen, Hx
€MKOCTh JOJDKHA OBITh JOCTATOYHOM A1t 00CSCICUCHHMs BRIMOTHCHUS TpeOoBanuii 3.1.2.1 B TeueHne 8 u
0e3 moa3apAAKK U A0/DKHA OBITh IPEIYCMOTPEHA BO3MOXKHOCTD 3apSAKH aKKyMYISTOPHBIX Oarapel or
HMCTOYHHKA JNCKTPUUESCKOH SHEPTHH, YCTAHOBICHHOTO Ha CYTHE.

3.1.7 Ha cymax orpaHuueHHOro padoHa miaBaHusi R3 (kpoMe macca’kMpCKHX) € DNEKTPHYECKOH
YCTAHOBKOM MajloO¥ MOIIHOCTH B Ka4ECTBE OCHOBHOTIO MCTOYHHUKA 3NCKTPHUCCKOH HEPTUH JOIYCKacTCs
YCTaHABIIUBATH TOJIBKO OJHH FCHEPATOP C HE3ABHCHMEBIM MPUBOAOM HIIH aKKyMYIBITOPHbIC Oarapeu.

3.2 TEHEPATOPHBIE ATPEIATHI

3.2.1 OGue TpeGoBaHus.

3.2.1.1 /Igurarcau, mpeAHA3HAYCHHBIC AJIA MPHBOJA TEHEPATOPOB, NOJKHBI OTBCYATh TPSOOBAHMSIM
paza. 2, 3 u 8 wactu [X «MexaHU3MbI» U JOTONIHHTESIBHBIM TPSOOBAHUAM HACTOSINCH INIABHI.

3.2.1.2 Teneparopel IO/DKHBI PACCUHTBIBATECA HA HEMPEPHIBHYIO PabOTy € YYETOM CHIDKCHHS
MOIIHOCTH TIPH 3KCILTyaTalluy CYAHA B YCIOBHAX, YKa3aHHHIX B 2.1.1.1.

3.2.1.3 Ilpu KOPOTKUX 3aMBIKAHMAX B CYAOBOH CETH IEHEPaTOphl JOJDKHBI OOCCICUMBATH BEIMYHHY
YCTaHOBMBILETOCS TOKA KOPOTKOTO 3aMBIKAHHA, JOCTATOYHYIO AJs cpabaThiBaHHs 3AIMUTHBIX YCTPOHCTB.

3.2.1.4 PerynupoBaHue HAPSDKCHUS TCHEPATOPOB AOIDKHO 00CCIICIMBATHCS B MPEACIIaX, Yka3aHHbIX B 10.6
u 10.7 HacTosImEl YacTH, a YacTOTHI BpaINCHUS — B Mpeaeiax, ykasaHaeix B 2.11.3 wacti IX «MexaHuamen».

3.2.2 PacnpegesieHHe Harpy3KH NIPH NApAJUICIBHOH padoTe reHeparopos.

3.2.2.1 T'eHepaToOphl IEPEMEHHOTO TOKA, MPEAHAHAYCHHBIC TS TTAPAJUICIIbHOM PabOThI, OJKHBEI CHAO-
JKAThCS TAKOM CHCTEMOH KOMIICHCALIMH PEAKTHBHOIO MAJCHHUS HAUPSDKCHHS, 4TOOBI BO BpeMs
Iapa/yIeIbHON paboThl PacIIPEACICHHC PCAKTHBHON HArPY3KH MEXKJY ICHEPATOPaMH HE OTIMYANOCh OT
MPONOPLUHOHATBHOM HX MomHOcTH Oojee yeM Ha 10 % HOMHUHANBHOH pPEAKTUBHOH Harpy3kd
HAMOOJNIBIIETO TEHEpaTopa WIM He Oomee uem HA 25 % HOMHMHAIBHOM MOIMHOCTH HAMMCHBINCTO
TeHepaTopa, €CIM 3TO 3HAUCHUE MEHBIIC BBIILICYKA3aHHOTO.

3.2.2.2 Tlpu mapanaeapHOM paboTe TEHEPATOPOB IEPEMEHHOrO Toka M Harpyske ot 20 mo 100 %
001LIEi MOIHOCTH PacIpeeIcHUE HarPy3KH MEKLy TeHEpaTopaMH JOIDKHO OBITh B MPEJCHAX, YKA3aHHBIX
B 2.11.3 vactu IX «MexaHU3MBDY.

3.2.3 Banoreneparopsl.

3.2.3.1 B cnyuae NpPUMEHEHHSI BAJIOTCHEPATOPOB NI INUTAHUSA CYAOBOH CETH MOIKHO OBITH
MPESYCMOTPCHO ABTOMATHYECKOE BKIIFOUCHHUE B CYAOBYIO CETh OJHOTO HIM HECKONBKHX TCHEPATOPOB C
HE3aBHCHMBIM IIPHBOAOM, JHMOO JODKHA cpabarhIBaTh aBapHIHO-NPEAYNpPEIHTEIbHAS CUTHAIM3ALMS B
MamuHHOM oTAeneHur win B LIITY npu CHIDKEHMH YacTOTHI CETH HHKE AOIYCTUMOM.

3.2.3.2 BanoreHeparopsl, IpeIHA3HAUCHHBIE AJIS IUTAHUS OTACIBHBIX IOTPEOUTENCH, MOTYT padoTarh
€ XapakTePUCTUKAMU, OTIMYAOLUIMMUCS OT YKa3aHHbIX B 3.2.1.4.

3.2.3.3 BanoreHeparopsl M HOMYIPOBOJHUKOBBIE NpeoOpasoBareia (HHBEPTOPHI), paboTaroinue Ha
CYIOBYIO CETb, JOJDKHBI BBLACPIKUBATh O3 MOBPEXKICHUM KOpoTkue 3aMbikaHus Ha muHax ['PII. ITpu
3TOM HOKCH OOECIICUMBATHCS YCTAHOBHBINUICS TOK KOPOTKOTO 3aMBIKAHHS, MOCTATOMHBIN IS
cpabaThIBaHUs 3ALIUTHEIX YCTPOUCTB.

3.2.3.4 BanoreHeparopsl JOMKHBI OBITh PACCUMTAHBI, KaK MHHHMYM, Ha KPaTKOBPSMCHHYIO
MapaUIebHy0 paboTy ¢ APYTMMH THNAMU T€HEPATOPHBIX arperaroB JJsi BO3MOXKHOCTH PYYHOTO, a
TAKOKE aBTOMATHYECCKOTrO (IIPU HAIHMYWH) [CPEBOJA HATPY3KH.
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3.2.3.5 Jlns BanoreHeparopoB MEPEMEHHOIO TOKa AOKHBI OBITH MPEYCMOTPEHBI aBTOMATHICCKHC
YCTpPOHCTBA, MPEAOTBPAIAIOIINC MEPETPY3KY IO TOKY JEMEHTOB HX CHCTEM BO30yKICHHS MPH paboTe ¢
4acToTOH BpameHus, McHbpiIekH 90 % OT HOMHHANBHON H MPOJOIDKHTENLHOCTEIO Gonee 5 ¢. Ipu sTom
JIOIYCKACTCA COOTBETCTBYIOIICE CHIDKCHHE HANPSDKCHHA HAa KIEMMaX reHepaTopoB.

3.2.3.6 Ins xaxnoro panoreneparopa Ha ['PLI no/nkHO OBITH IPEAYCMOTPEHO YCTPOHCTBO A CHATHA
BO30YyKICHHA, a Takke MPUOOPHI B COOTBETCTBHH C 4.6.4.3.

3.2.3.7 Ilpn BKIIOYECHHH BalOreHepaTopa Ha CYOOBYIO CE€Th Ha XOJOBOM MOCTHKE JOJDKHA
aBTOMAaTHUYECKH BKJIIOYATHCS CBETOBAs MPEAYNPEANTENbHAS CHTHAMH3ALKA O TOM, YTO H3MEHECHHE PeKHUMa
paboThI IIABHBIX MEXAHU3MOB MOXKET MPUBCCTH K OTKIOHEHHIO MAPAMETPOB CYAOBOH CETH, BHIXOASIUMU
3a mpejeisl, ykazanaeie B 10.6 u 10.7 nacrosuneit gacty, a Taioke 2.11.3 gactu IX «MexaHu3Mbl».

3.2.3.8 B BanorcHepaToOpHBIX YCTAaHOBKAaX € MOMYMPOBOIHHUKOBBIMH MPEOOPA30BATEISIMH JIEKTPO-
SHEPTUM JIOIYCKAeTCsS MCIONB30BaTh TEHEPATOPhl C HE3aBHCHMBIM HMPHBOJOM B Ka4€CTBE CHHXPOHHBIX
xoMmeHCaTopoB. [IpH 3TOM MeXAy TreHeparopaMH M WX NPHBOAHBIMH JABHTATCIIMH JOJDKHBI OBITH
YCTAHOBJICHBI ABTOMATHYCCKHUC PA300IIUTETBHBIC My (ThHI.

3.2.4 YTunn3auHoHHbIe TYpOOreHepaTophl.

3.2.4.1 YrunuzauuoHHbIC TypPOOreHEPATOPHL, MPCAHASHAYCHHBIC IS MHTAHUS OTJACIBHBIX MMOTPEOH-
TEICH, MOryT paboTarh ¢ XapaKTCPUCTHKAMHM, OTIHYAIOIMMHUCA OT YKasaHHBIX B 3.2.1.4.

3.2.4.2 YTUIHM3ALHMOHHBIC TYPOOTCHEPATOPHI, MPUMCHIEMBIC Il MHTAHUS CYAOBOH CCTH, MOJLKHBI
OBITh PACCUMTAHBI HA MAPAIICIBHYIO PA0OTy C ICHEPATOpaMH C HE3aBHCHMBIM mpuBoaoM. Ilpu stom
pacupeae/ieHHe HArpy3KH MCXKAY arperaraMy JOJDKHO OTBCYarh TpeGoBanusM 3.2.2.

3.3 YMCJIO 1 MOIIHOCTHh TPAHC®OPMATOPOB

3.3.1 Ha cynax, rge OCBEWICHHE W APYrHC OTBETCTBCHHBIC YCTPOMCTBA MHTAIOTCA YEpe3 TpPaHC-
(bopMaTopsl, JODKHO OBITh NPEAYCMOTPEHO HE MEHEE ABYX TPaHC(HOPMATOPOB TAKOH MOIMHOCTH, YTOOBI
IIPH BBIXOJE M3 CTPOS CaMOro OONBIIOrO M3 HHX OCTATbHbIE MOIIH O0ECIEYHTh MOJIHYIO MOTPEOHOCTD B
ANEKTPUUIECKOM SHEPIUU IPH BCEX YCIOBHAX PAbOTHI CYAHA.

Ecnu npuMeHsSIETCs CEKLMOHMPOBAHHAs CUCTEMa COOpPHBIX IMHH, TPaHC(HOPMATOPhl AODKHBI OBITH
TIOAKITHOYCHBI K PA3HBIM CCKLIUAM.

Ja cymoB (KpoMe TacCaKMPCKUX) BaJOBOM BMECTHMOCThIO MeHee 300 OorpaHHUCHHBIX PaiioHOB
miaBanust R2, R2-RSN, R2-RSN(4,5), R3-RSN u R3 ¢ ycTaHOBKOH Manoi MOIMHOCTH JOIYCKAacTCA
yCTaHaBIUBAaTh TOJIBKO OJHMH TpaHchopmarop.

3.4 TNTAHUE OT BHEITHETO UCTOYHHUKA JJIEKTPHYECKOH SHEPTHHA

3.4.1 Eciu mpexycMarpuBacTCs THTAHWE CYJOBOM CETH OT BHELIHETO WCTOYHHKA 3MEKTPHUCCKOH
SHCPrUM, HA CYIHC JOJDKCH OBITh YCTAHOBIICH LIUT IHMTAHWS OT BHELIHETO UCTOYHHKA (CM. Takxke 4.6.4.6).

Jns cymoB ¢ DICKTPHYCCKON YCTAHOBKOM MAaIOM MOINHOCTHM JOITYCKACTCA TOAKIIOYCHHE KaOeneit
MUTAHUS CYIOBOH CETH OT BHEIIHETO HCTOYHHKA IEKTPHUISCKOH SHEPTUU HETIOCPEACTBEHHO K NIABHOMY
pacIpeacIMTEIBHOMY IIUTY.

3.4.2 Ha mure muTaHds OT BHEIIHETO HCTOYHMKA JJICKTPUYCCKOM DHEPTHUM XO/DKHBI OBITH
TIPEAYCMOTPEHBI:

.1 KIeMMHBIE YCTPOMCTBA ISl MOAKIKOUCHHS THOKOTO Kabess;

.2 KOMMYTAaUHOHHBIC W 3AlUTHBIC YCTPOHCTBA A BKIFOUYEHMS M 3aI0UTHl CTAIlMOHApHO IPO-
JIOKCHHOTO Ka0essl TIABHOTO PACIIPCACIIUTEIBHOTO IMHUTA, IPH PACCTOSHAN MEXKIY IIUTOM ITHUTaHHA OT
BHCIIIHCTO MCTOY-HUKA 3JICKTPHUUYCCKOM SHCPTHU U IIABHBIM PACIIPEACIUTCIBHEIM IuToM MeHee 10 M mo
JUTHHC KaOeJisl 3aLMTHOS YCTPOICTBO JOIMYCKACTCs HE YCTAHABIMBATE,

.3 BOJIETMET] WM CHTHATBHBIC JIAMITH O HAUTMYHK Ha KJI€MMaX HalpsLKEHHS OT BHEITHETO MCTOYHHKA
TOKQ,



Ilpasuna knaccupurayuu u NOCMPOUKU MOPCKUX CYOO08
XI-30

4 yCTPOHCTBO WM BO3MOMKHOCTH BIITIOUCHHS YCTPOWCTBA )11 KOHTPOJIS HOJSIPHOCTH WM IOPSIKA
cnenoBanus das;

.S knemMMa asis 3a3eMIICHHST HCHTPAIBHOTO MPOBOAA OT BHEIIHETO HCTOYHHKA,

.6 TabNuuKa, YKa3HBAOIIAS HANPSKCHHUC, POJ TOKA M 4acTOTY,

.7 YCTPOMCTBO Ui MEXAHHUYCCKOTO 3AKPCIUICHHUS KOHI@ THOKOro Kabeis, MOABCACHHOTO K IHTY, H
CKOOBI JUI1 TOJABECKH KabEnsd, KOTOPHIC MOJDKHBI PACHONArarbCs Ha IMMTE IHTaHUA OT BHEIIHETO
HCTOYHHKA WA BOJIH3H HETO.

3.5 CACTEMBI COEJJAHEHUI ATPETATOB HCTOUYHHAKA YIEKTPHYECKON YHEPTUH

3.5.1 Ecim arperarsl HCTOYMHHKA 3JICKTPHYECKOM SHEPIHH HE PUCTIOCOONEHBI AT JUTHTENILHOH Mapan-
JeNpHOM paboThl Ha OOIHME INMHBI, JO/DKHA ObITh NPHUMCHCHA CXeMa COCAMHEHHMH, 0OecreynBaroas
BO3MOXXHOCTh MMOAKIIOYCHHS HX HA MApaJUICIIbHYI0 PaboTy BO BpEM:A MEPEBOJA HArpy3KH C OJHOTO
arperara Ha Jpyrou.

3.5.2 TeHeparopsl HOCTOSIHHOTO TOKAa CMEIIAHHOTO BO30YXKACHMS, NMPEAHA3HAUYCHHBIE IUIA TMapai-
JICTIBHOW PabOTHI, JOIDKHBI UIMCTh YPABHUTE/IBHEIC COCIUHCHHA.

3.5.3 Ecim mpeaycmarpuBacTcs mapaiesbHas paboTa TCHCParopoB MCPEMEHHOTO TOKA, TO HA
[VIABHOM PacIPEJCITUTEIILHOM IIUTE AOJDKHO OBITh YCTAHOBICHO CHHXPOHH3HPYIOIIEE YCTPOHCTBO.

[Ipu aBrOMaTHYCCKOH CHHXPOHH3ALNH AOJDKHO OBITH MPEAYCMOTPCHO YCTPOHCTBO PE3ECPBHON PYIHOU
CHUHXPOHH3ALHH OJHHM OIICPATOPOM.

3.5.4 Tlpn ycTaHOBKE HECKONBKHX T€HEPATOPOB MOCTOSHHOTO TOKA HA IIABHOM PACIIPEACITATEIEHOM
IIHTE JOJDKHO OBITh YCTAHOBJICHO YCTPOHCTBO AT MOAMAarHUYHBAHHSL

Takoe ycTpoHCTBO MOXKET OBITh JOMYIICHO U I CHHXPOHHBIX TCHEPATOPOB IIEPEMEHHOTO TOKA, CCITH
OHO HEOOXOAHMO ISl HAYAIBHOTO BO30YKACHHS.

3.5.5 Ecau He mnpeaycMaTpHUBACTCS MAPAJUICIHBHOM pabOTBI MEXIAY CYAOBBIMH H BHELIHHMH
HCTOYHHKAME 3ICKTPHUUESCKON SHEPruy Ha OOINHMC LIMHBI CYAOBOH MCKTPHYCCKOH YCTAHOBKH, CHCTEMA
COCAWHCHHUA JODKHA HMMETh ONOKHPOBKY, HCKIFOYAIOMIYI0O BO3MOXKHOCTh MOAKIIOYECHHA HX Ha Mapan-
JICTBHYIO paboTy.

3.5.6 Ecnu OCHOBHOH HCTOYHHK BICKTPIMECKOW SHEPIHUM HEOOXOMHM ULl OOECIIECYESHHS JBIKCHUS
CyAHa, cOOpHbIC LIMHBI INIABHOTO PACHPEASIUTCIBHOIO LIUTA JOKHBI ObITh PAa3AeNCHBI, MO MCHBIICH
MCpPE, HA ABC YACTH, KOTOPBIC B HOPMAJIBHOM COCTOSHHHU AOJIKHBI OBITh COCAUHCHBI aBTOMAaTUYCCKHUMH
BBIK/TIOUATEIIMHU WM HHBIMH OZO0OPEHHBIMU CPEACTBAMH (HAIIPHMED, ABTOMATHIE CKHI BBIKIIIOUATE b 063
MEXaHH3Ma PACLCIIICHYS I Pa3beANHUTENb). VIcnop30B8aHie OOITOBEIX COCTHHCHUE MEXKAY CCKLIAIMU
I'PIII B xagecTBE CPEACTBA PA3ACICHHS LIMH HE JOITYCKACTCS.

TNoaxmrodeHHe T€HEPATOPOB U AyOIUPOBAHHEIX MOTPEOUTEICH JOKHO OBITh, IT0 BO3MOXKHOCTH, CHM-
METPHIHO PACTIPEACICHO MEXAY YaCTAMU COOPHBIX LIHH.
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4 PACOPEJIEJTEHUE JIEKTPUYECKOW SHEPTHHA

4.1 CACTEMBI PACIIPEJAEJEHHA

4.1.1 B CygoBeIX YCTaHOBKAaX JOIMYCKACTCS HPHMCHCHUC CICAYIOLMX CHCTCM PaCHpeaCICHHUS
3MEKTPHUIECKOM 3HEPTUU:

.1 mepemenHorO Toka HanpspkerueM xo 1000 B:

.1.1 Tpexdasnast, TPeXIPOBOAHAS H30JHPOBAHHAS,

.1.2 TpexdaszHas TpeXmpoBOIHASL C HYIECBOM TOUKOH, 3a3¢MIICHHOM Y€PE3 BHICOKOOMHBIHA PE3UCTOP HITH
peakTop (KOMIIEHCHPOBAHHO-PE3UCTHPOBAHHAS HEHTPATIb);

.2 ponosHUTEnbHO A1 HanpspkeHui 10 500 B BxmrountensHoO:

.2.1 tpexdaszHas, 4CeTHIPEXIIPOBOAHAS H30IHMPOBAHHAS,

.2.2 TpexdasHas, YeTHIPCXIPOBOAHAS C HyJICBOH TOYKOMH, 3a3¢MICHHOH B cooTBeTcTBHH € 4.1.1.1.2;

.2.3 oxHodazHas1, ABYXIIPOBOIHAS H30IHPOBAHHAS,

.2.4 oxHo(dasHas, IBYXIPOBOAHAS ¢ HYJICBOM TOUKOMH, 3a3eMIICHHOMH B cooTBeTcTBHM C 4.1.1.1.2;

.2.5 oano(dazHast, 0JHOMPOBOIHAS C HUCIMOIB30BAHMEM KOPIyCa CYJHA B KAYCCTBE 0OPATHOTO MPOBOAA
(Ha cyzax BanoBol BMeCTUMOCTBIO MeHee 1600) nna Hanpsoxenus xo 50 B, xpome ykazansoro B 6.8.4, npu
YCIOBHMH, 4TO IIOOON BO3MOXHBIH TOK HE OyAET MPOXOAWTh HEMOCPEACTBCHHO uepe3 Joboe u3
B3PBIBOOTIACHBIX HOMeHleHHﬁ;

.3 MOCTOSIHHOTO TOKA!

3.1 ABYXIIPOBOAHAS M30JIHPOBAHHAS,

.3.2 oxHOMPOBOAHAS C HCIOJB30BAHUEM KOPIyca CyIHA B Ka4eCTBE OOPATHOro MpopoAa (Ha cyaax
BaJIOBOH BMecTUMOCTHIO MeHee 1600) amst Hanpspxerus 10 50 B, kpome ykazanHoro B 6.8.4, npu ycioBuH,
410 JMI000H BO3MOXKHBEIA TOK HE OVAET HMPOXOAUTH HETOCPEACTBCHHO HEpe3 MOO0EC U3 B3PHIBOOMACHBIX
TIOMCIICHHUH.

Ipu ¥CmOIBb30BaHUM KOPITyCa CYAHA B KadeCTBE OOPATHOTO MPOBOAA BCE KOHCYHBIC LETH JOJDKHBI
OBITh ABYXIPOBOAHBIMHM, & M30JIUPOBAHHEINA OOPATHBIHM MPOBOX JODKCH OBITh 3a3CMJICH HA 3a3CMILTIOIICH
LIUHE PACHPEACIUTEIBHOIO IUTA, OT KOTOPOTO LEHb [OIy4YacT MHUTAHHE, B JOCTYIHOM JUISI OCMOTpa
Mmecte. [Ipu 3TOM MOMWKHBI ObITH MPEAYCMOTPEHBI YCTPOHCTBA A OTKIFOUCHMS OT KOpHyca CyAaHa
3a3CMJIIOIINUX IMMAH AJ19 IIPOBCPKU COCTOSAHUA U3O0JIALHNH.

Ha cynax BamoBoii BMecTumocTeio 1600 1 Gonee 1OMycKacTcs MPUMEHEHHE MECTHBIX 3a3CMIICHHBIX
CHCTCM IMTAHUS CACAVIOMMX MOTpeOurenci (mpu yCroBHH, YTO THOOOH BO3MOXKHBIH TOK HE Oyaer
MPOXOAUTh HEMOCPEACTBCHHO UEpe3 TH000¢ M3 B3PHIBOONACHBIX MOMCINCHHI U MPOCTPAHCTB):

.1 cHUCTEeMBI 3IEKTPUUCCKOrO (AKKYMY/ISTOPHOIO) ITyCKa ABHIaTeICH BHYTPCHHETO CTOPAHU,

.2 cHCTEMBI KaTOAHOU 3aIIUTHI KOPIyca CYAHA C HATOXKCHHBIM TOKOM;

.3 cucTeMbl KOHTPOIISL U U3MEPEHUs. CONPOTUBICHHS H30sitmu (cM. 4.6.4.7).

4.2 1OITY CTUMBIE HAIIPA’KEHUA

4.2.1 JlonyCcTiUMBIC HANPSCKCHUS HA 32)KHMAaxX arperaroB MCTOYHHKA 3JICKTPHICCKOH IHEPTHH C dac-
totoit 50 u 60 ['u, B 3aBHCHMOCTH OT NMPHHATOW CHCTEMBI PACHPEACTICHHS MICKTPHUICCKOH SHEPTHH,
npusBeaeHsl B 4.1, JlononuurtenbHbic TpeOOBaHMSA A YCTpOMCTB Ha HampspkeHue Oomee 1000 B
TIPUBEACHH B pasa. 18.

4.2.2 JIomyCTHMBIC HAMPSHKCHES Ha 3QKHUMaX HCTOYHHKOB IEKTPHIECKOH SHEPIHUH TOCTOSHHOTO TOKA
HE JO/DKHBI MPEBIIIATH CICIYIOMNX 3HAYCHUM:

500 B — a1 cua0BBIX CHCTEM,

250 B — ans cucteM ocBelieHus1, 000rpeBa U INTEIICEIBHBIX PO3ETOK.
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4.2.3 JlomycTMBIC HANPsDKEHUS HA 32)KHUMax MOTpeOUTENICH MEPEMEHHOIO TOKA HE JOJDKHBI NPEBHI-
IIaTh 3HAYCHUH, yKa3aHHBIX B Tabn. 4.2.3.

Tabnuma 423

Ne n/o IMotpeburenu JonycruMoe Hanpspkenue, B
1 CranuoHapHble CHIOBble MOTPeOHTENH, HarpeBaTesibHble, KaMOy3HbIE H OTOMHUTENIbHbIC NMPHOOPHI, 1000
YCTAHOBJICHHBIC CTAllHOHAPHO B MOMEIIEHHAX APYTHX, YeM YKa3aHHbIE B II. 2
2 [TepeHocHbIe CHIOBbIE MOTPEOHTENH, MHTaeMble OT ILITENCENBHBIX PO3ETOK, YCTAHOBJICHHBIX 500

CTaI[MOHAPHO BO BpeMsA HX paboTel, HarpeBaTe/lbHbIE H OTOMHTENbHbIE MPHOOPDI, YCTAHOBJICHHBIE
B KaloTax W MOMEMHUSIX i1 naccaxkupoB (cM. 15.2.5)

3 OcBemenne, CHTHAIN3AIMUSA U BHYTPEHHSIS CBA3b, IITENCEIIbHbIE PO3ETKH 1 MHTAHHUS NIEPEHOCHBIX 250
noTpebuteneii ¢ MBORHON WK YCHJICHHOH H30JLIIMEH WIH YIeKTPHYECKH OTACNEHHBIX C IIOMOIBIO
H30JIHpYIOMmero TpaHcdopmaropa

4 IITencennHble pO3eTKH, YCTAHOBICHHBIE B MECTaX H MOMEIICHHAX ¢ MOBBIIISHHOH BIaKHOCTHIO, a 50
TaKXKe 0co00 CBhIPBIX, NIpeJHA3HAUCHHbIC AJI1 MUTaHUsA MoTpeburesei 6e3 ABOHHON HIH YCHICHHOH
H30JBIIAHN WIH SJICKTPUUYECKH He OTAEISHHbIX

4.2.4 JlomyCTUMBIC HANPSDKCHHS HAa 3KUMAX MNOTPEOHUTENEH MOCTOSHHOTO TOKA HE JOJDKHBI
NPEBBIIIATh 3HAYCHUMN, YKA3aHHBIX B Ta0m. 4.2.4.

Tabnuma 4.2.4

Ne ni/m [ToTpeSurenu HomycTuMoe Hanpsokenue, B
1 CranuoHapHble CWIOBBIE MOTPeOHTEIH 500
2 HarpeparenbHele, kaMOy3HBIE W T.I. IPHOOPHI 250
3 OcBemeHue, MTEICESIbHBIC p03eTI<IrI1 250

'Boane mrencensHbIx PO3ETOK ¢ HallpsDKeHHeM Bbllle Ge30IacHOr0, YCTAHOBJICHHBIX B MOMEINECHHAX ¢ MOBLIMIESHHON BJIAKHOCTHIO WIH
0c060 CBIPBIX, JOJBKHBI ObITH TIOMEIIEHbI HA/IMHCH, YKa3bIBAIONHE HA MPUMeHEHHE TOTpeGuTeNel ¢ qBOMHON WIH YCHIIEHHON H30JLILHe WK
JKe MOTpeOUTeNeH, SICKTPUUSCKH OTISICHHBIX OT HAIPSDKEHUS BhINe Ge30TACHOTO.

4.3 INTAHUE OTBETCTBEHHLIX YCTPOMCTB

4.3.1 OT mWuH IIaBHOTO PACTIPEACIUTEIBHOTO INWUTA AOJDKHBI TMOJyYaTh NMUTAHUE IO OTAEIbHBIM
bugepaM ciaeayomme noTpedurenu:

.1 anexTpUdIeCcKrue MPUBOABI PYIIEBBIX YCTPOUCTB (cM. Tacke 5.5.2);

.2 DJICKTPUYCCKHUE MPHUBOABI SKOPHOTO YCTPOHCTBa (cM. Takke 4.3.3);

.3 PNIEKTPUUECKUE TTPUBOABI MOKAPHBIX HACOCOB;

4 3ICKTPUYICCKUC TMPUBOABI OCYIIUTEILHBIX HACOCOB;

S 3ICKTPUYCCKHE MPHUBOABI KOMIIPECCOPOB M HACOCOB CIPHHKIICPHOW CHCTEMBI, 00OpYIOBAHUE,
00c CIICYnBAIOIICe padoTy MEHOTCHEPATOPOB CUCTEMBI TYIICHUS TICHOW BBICOKOW KPATHOCTH,

.6 TupoxomIac;

.7 IIUT XOJOAWIBHON YCTAHOBKHU I'PY30BBIX TPIOMOB;

.8 3ACKTPUYCCKUE MPUBOABI arperaToB BO3OYKICHHUS IICKTPHICCKON rPpeOHOMN YCTaHOBKY,

9 CEKIMOHHBIE IMATHI OCHOBHOTO OCBCIICHHS,

.10 mut pagnoobopyaoBaHws,

11 muT HaBUraOHHOTO 00OPYAOBAHUS;

12 muT CUrHATPHO-OTIIMYUTCIBHBEIX (DOHAPEH;

13 CEeKIMOHHBIC IMUTHI U PACIPEACTUTEIBHBIC YCTPOHCTBA MUTAHUS IPYTHX MOTPEOHTENCH OTBET-
CTBEHHOTO Ha3HAYCHUS, OOBEIUHCHHBIX 10 MPUHIIUIY OXHOPOJHOCTH BBIMOIHACMBIX (DYHKIIHUI,

.14 pacnpeneauTeapHbEIE YCTPOHCTBA 00BEAMHEHHOIO MyJIbTa YIpaBICHHs (CM. Takxke 4.5);

15 mur craHIMM aBTOMATHYECKOM CUTHATH3ALMY OOHAPYKEHUS TOXKapa,
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.16 snexTpIdecKHe MPUBOALI MEXaHU3MOB, 00ECIIEYHBAIOIINX PAabOTy TIIABHBIX MEXaHH3MOB;

.17 muTH 3MEKTPHYECKHUX NPHBOAOB TPY30BBIX, IIBAPTOBHBIX, LUIIONOYHBIX H JAPYTHX YCTPOHCTB,
BEHTIUIALMN U HarpeBaTe/bHbIX MPHOOPOB;

.18 ycTpoiicTBa ynpaBIeHH BHHTOM PETYIHPYEMOTO LIara;

.19 zapszaHBIe yCTpOMCTBA CTAPTEPHBIX AKKYMYNATOPHBIX Oarapeit u Garapeii, MUTAIOUIMX OTBETCT-
BEHHBIE YCTPOUCTBA,

.20 mMUTH NUTaHUS ACKTPHUCCKHX HNPHUBOAOB 3AKPHITHA BOJOHCIPOHHIACMBIX ABEPEH U YCTPOUCTB,
VACPKHBAIOIIKMX HPOTHUBONOXKAPHEIE JBEPH B OTKPBITOM COCTOSHHH, @ TAaKKE IMHTHI CUTHAIM3ALUH O
TIONIO>KEHUH U 3aKPBITHH BOJOHEIPOHHIIACMEIX H NMPOTHBONIOXKAPHBIX ABECPEH;

.21 muT XOJOAWIBPHOM YCTAaHOBKH CHCTEMBI YIICKHCIOTHOTO TYHNICHHS HHU3KOTO JABJICHU,

.22 mMUTH OCBEIUCHHS AHTApPOB M CBETOTEXHHYECKOrO0 OGOPYAOBAaHMA MOCATOYHBIX IUTOMIAJOK IS
BEPTONICTOB.

Homyckaercss nmuTaHue mnorpedurtench, mepeunciacHHnx B 4.3.14, 43.1.10—43.1.12, 4.3.1.15,
43.1.16,4.3.1.18 — 4.3.1.20 or pacnpeaeIUTEIbHBIX YCTPOHCTB, yKkazaHusix B 4.3.1.13 wmm 4.3.1.14, mo
OTAEIBHEIM (raepaM, MMEIOIAM KOMMYTAMOHHBIC U 3alUTHBIC YCTPOMCTBA.

43.2 Ecim MexaHW3MBI OZHOTO HA3HAYCHHA C JICKTPHYSCKMMH NPHUBOAAMHM, YKazaHHBIMH B 4.3.1,
YCTaHOBJICHBI B JBOHHOM IJIH GOJBLIEM KOMHYECTBE, 32 HCKIIOYCHHEM npeaycMoTpeHHbiX B 4.3.1.1,43.1.5 u
43.1.8, 1o, mo kpaiiHel Mepe, OAMH W3 ITHX SEKTPHUCCKHX TMPHBOIOB JODKEH TOMYUarh MHUTAHKC IO
OTIeTbHOMY (bHAEPY OT INIABHOTO PacIpeACIUTENBHOTO muTa. Ha snexrpudeckue TPHBOAB! OCTANIBHBIX TAKUX
MEXaHH3MOB JOIyCKACTCS TOAABATh IMTAHHUC OT CEKLHMOHHBIX LIUTOB MM CICLHAIbHBIX PACTIPEACTUTCIIBHBIX
YCTPOMNCTB, MPEAHAHAYCHHBIX /I [IATAHHS OTBETCTBEHHBIX MOTPCOUTCIICH.

Ecmu cOopHBIC IIMHBI HA ITaBHOM PacNpeEIHTCIbHOM INHTE PA3ACICHBI HAa CEKIMH, UMCIOIIHC
MEXKCEKI[UOHHBIE Pa3beAUHUTEIbHBIE YCTPOMCTBA, TO 3MEKTPUYECKHE NPHUBOJABI, CEKLHOHHBIC IIHTHL,
CICIMANBHEIE PACTIPEACIUTENBHBIE YCTPOHCTBA HIH MYNBTH, YCTAHOBICHHBIC B ABOHHOM HIIH 0OJbLICM
KOJIMICCTBE WU IMUTACMBIC I10 ABYM (I)H,z[epaM, JOJIKHBI 6b[Tb MOAKIHOYCHBI K Pa3HbIM CCKIUAM ITIABHOTO
PacIpeaeIUTEIBHOTO MUTA.

4.3.3 Ha rpy3oBsix cymax orpanunucHHbX paidoHos mmasanus R2, R2-RSN, R2-RSN(4,5), R3-RSN u
R3, a B oTAEIBHBIX ClTy9asX HA CyJaX HCOTPAHMYCHHOTO PAHOHA M OrPaHHUCHHOrO paiioHa miaBanug R1 mo
0co0OMY COTTIACOBAHHMIO ¢ Pernctpom aomyckaeTes HoAKIoucHuE Graepa MUTaHus AKOPHOTO YCTPOHCTEA K
PaCIIPEAEMTENHOMY [UUTY TPY30BbIX JCOCAOK HITH APYTOMY PACHIPECIUTEbHOMY LIUTY MPH YCIOBUH HX
MUTAHUA HETIOCPEACTBEHHO OT ITIABHOTO PACTIPEACTHTEIPHOTO MATA H COOTBETCTBYIOILCH 3aIIUTHI.

4.3.4 KoHeuHble OTBETBICHHBIE LMY HA HOMUHANLHBIM TOK Oonee 16 A mOMKHBI MHUTATh HE GOjee
OJHOTO MOTPEOUTEIS.

4.4 INTAHUE SJIEKTPHYECKHX (QJEKTPOHHBIX) CHCTEM ABTOMATH3ALINHA

4.4.1 Tlutanue 37ACKTPUUCCKHUX (IICKTPOHHBIX) CHCTCM ABTOMATH3ALMH AO/DKHO OTBeuarb Tpebo-
BaHISIM 4acTH XV «ABTOMAaTH3AIUS.

4.4.2 Tluranue yCTpOHCTB aBTOMATH3AIMH, HCOOXOAUMBIX JUIS 3AIyCKa U pabOTH ABAPUITHOTO JAM3CITb-
reHeparopa, JOJDKHO OCYLIECTBISITCS OT CTAPTEPHON WM APYTOH OTACIBHOI aKKyMYISATOPHOM Garapeu,
PaCIIONIOKCHHON B IOMCIICHUHN ABAPHUIHOIO AM3C/Ib-TCHCPATOPA.

4.5 INTAHUE OBBEJUHEHHBLIX IYJIbTOB YIIPABJIEHUA CYAHOM

4.5.1 Tlpu pasmeIncHun B MYJIBTC YIPABICHHUS CYAHOM JJICKTPHYICCKOTO, HABUTALMOHHOTO U PAJUO-
000pya0oBaHMs, DIEKTPUYCCKHX YCTPOHCTB aBTOMATH3AIMU U AUCTAHIMOHHOTO YIPABJICHHUS TJIABHBIMH U
BCITOMOTATEIBHEIMU MCXAHH3MaMH IIHUTAHAC TAKOro OOOPYZOBAaHHMS MOJDKHO MPOU3BOAMUTHCS IIO
OTAEIBHBIM (raepaM, kak TpeOyeTCsl B HACTOSINEH I1aBe U JPYyrux gactsix [Ipasum.
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JlomyckaeTcss OCYINSCTBIATh IHTAHHE OOOpyROBaHHA, HepeuncicHHoro B 4.3.1, or pacmpeaemm-
TEIbHBIX YCTPOHCTB 0OBEAMHEHHOTO MMY/IbTA YIPABJICHHS CYJHOM MPH YCIOBHH BHIMOJTHCHHS TPSOOBaHM
452 — 45.6 (cm. Tarke 9.4.3).

4.5.2 PacnpenenuTensHBIC YCTPOMCTBA OOBCAMHEHHOTO MyJbTa JOIDKHBI MONYYaTh MHTAHHC OT
[JIaBHOTO DAaCIPEEIUTENPHOIO IMUTa HEMOCPEACTBEHHO HIH uepe3 TpaHchopMaTropel 1O JBYM
HE3aBUCUMEIM (praepaM, MOIKIIOYCHHBIM K DPAsHBIM CEKUMAM COOPHBIX IIMH IVIABHOTO PacIpesei-
TENBHOTO IMUTa (ECNK MPHUMEHAECTCS CCKIIMOHUPOBAHUE INH).

[Npu Hamuuuy Ha CyJHE aBAPUITHOTO EHEPATOPA MUTAHHUE PACMPEICIUTEIBHOrO YCTPOHCTBA 00beIH-
HEHHOTO IyIIETa JOJDKHO OCYINECTBISTHCS IO OAHOMY (DHAEPY OT MIABHOTO PACPEACIUTEIBLHOTO IHUTA
1o oxHOMY (DHACPY OT aBaPHIHOTO PACHPEACIHUTEIBHOIO IIUTA.

4.5.3 PacnpeaenurenpHBIC YCTPOWCTBA OOBCAMHCHHOTO My/IbTA YIPABICHHS JOJDKHBI MONYYaTh
HE3aBUCUMOE NHTaHHE MO OTACIBHOMY (HIEPY Takke OT APYTOro MCTOYHHKA HIIM HUCTOYHHKOB, €CITH
3TO HEOOXOAMMO, HCX0Ad W3 TpeOOBaHHH K OOOPYAOBAHHIO, MOMYHAIOLIEMY MHTAHHE OT STHX
pacnpeacIMTENbHBIX YCTPOMCTB.

4.5.4 Ha pacnpeaenuTeIbHOM yCTPOMCTBE JOIDKCH OBITH Mepekmouarenb GUACPOB MATAHUA, TIPEAY-
CMOTpPEHHBIX B 4.5.2.

Ecnn mpuMeHseTcs aBTOMATHYECKHMI NEPEKIIOYATENb, JODKHO OBITh OOESCHEUCHO TAKXKE PYHHOE
niepexitrodcHue raepos. Ilpu 3ToM A0mkHA OBITE IPEAYCMOTPEHA HEOOX0AUMAsA GJIOKHPOBKA.

4.5.5 Kaxgeiii nmorpeburens M3 0co00 mepeducneHHbx B 4.3.1, monydaromuid HHTAHHE OT
PacCIIpeICUTENBHBIX YCTPOHCTB OOBCIMHCHHOTO MYJIbTa YIPABICHNA, JOMDKEH MUTATHCS [0 OTACTBHOMY
¢bunepy (cMm. take 9.4.3).

4.5.6 B 00BeAMHEHHOM IYNBTE YHPABICHUS MOKHO OBITH YCTAHOBIECHO YCTPOHCTBO CBETOBOI
CUTHAIHU3AHU O HAJIHYHH HANPAXKCHUS ITATAHUS.

4.6 PACTIPEJEJIHTEJILHBIE YCTPOMCTBA

4.6.1 KoncTpyKkuusi pacnpefeHTebHbIX LIHTOB.

4.6.1.1 Kapxacel, nmureBbic MaHETM W KOXKYXH TJIABHBIX, aBAPHHHBIX, CCKIIMOHHBIX W TPYMIOBBIX
pacIpe e IUTENbHBIX IUTOB JODKHBI H3TOTABIHBATHCA U3 METAILIA HITH U3 JPYTOro MPOYHOIO HETOPIOUETO
Marepuana.

Ecnu ofmiast MOIMHOCTh IpEAHA3HAMEHHBIX [UIS [apAUICIBHOH PabOTHl TEHEPAaToOpOB IMPEBLILIACT
100 xBt, reHepaTopHBIC CCKLMU IIABHOTO PACIIPEACIUTENPHOTO MIUTA JOJDKHBI OBITh OTAENCHBI JPYT OT
Jpyra ¥ OT IPUMBIKAMOMNX CEKIHH MEPeropogKaMy U3 HErOPIOYEro MarepHana, MpeIoTBPallaloLIHMU
PaCIpOCTPaHEHUE UCKP W IDTAMCHH.

4.6.1.2 PacnpenenurenbHbIC IMUTHI JODKHBI MMETh JOCTATOYHO JKECTKYIO KOHCTPYKLHMIO, BBI-
JEP>KUBAIOIIYI0 MEXAHIYICCKUC HATPKCHUA, BO3HHKAIOIINAC B YCIOBHAX OKCIUTYyaTalMH U BCICACTBHE
KOPOTKHX 3aMBbIKaHUH.

4.6.1.3 PacnipeaciuTe/IbHBIC MUTHL JOJDKHBI ObITh, IO KPAMHEH MEpe, 3aIMULICHE OT Karexka. JToi
3AIMUTH HE TPEOyeTCsl, CCIK IUTHI NPEAHA3HAMCHBI U1 YCTAaHOBKU B MECTaX, TIE OTCYTCTBYIOT YCIOBHA
JUISL TIOTIAJaHUs B PaclpEICIUTEIBHBIC IUThHI BEPTUKAIBHO MAAOMKX Kanenk (cM. Taike 4.6.6.2).

4.6.1.4 PacnpenenuTenpHbIC IMUTHL, MPCAHA3HAYEHHBIC [T YCTAHOBKH B MECTaX, AOCTYIIHBIX
TIOCTOPOHHMM JIHIAM, JODKHBI OBITh CHAOKCHBI ABEPLIAMHM, OTKPBHIBAIOLIMMICS CIEIMATBHBIM KITFOUOM,
OJUHAKOBBIM I BCEX PACIPEICIIUTEIPHEIX IIUTOB HAa CYAHE.

4.6.1.5 Koucrpykumst aBepel] pachpeacIUTS/IbHBIX IMUTOB AO/DKHA OBITH TaKOM, YTOOBI MOCIE HX
OTKPBIBAHHA OBLI 00ECIEUCH JOCTYII KO BCEM HacTsIM, TPEOYIOIMUM yXOAa, a JacTH, PAcIOIOKEHHBIC Ha
ABEpLAX M HAXOASIHCCS MO HAIPSDKCHHUEM, MO/DKHBI OBITh 3aIUINCHE! OT CIYYaHHOrO IMPHKOCHOBCHHUS.

OTKpBIBAIOIIMECS MAHETH W JBEPLB,, HA KOTOPHIX PACIIONOXEHBI SIEKTPHUECKas ammaparypa
YIIPaBACHUA M H3MEPUTCNbHBIC HPHUOOPBI, JO/DKHEI OBITE HAAS)KHO 3a3€MJICHBI HE MEHEE UEM OAHOM
THOKO e PEeMBIUKOL.
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4.6.1.6 I'1aBHBIC, aBapuUiHBIE M CEKIIMOHHBIC PACTIPECIUTEIbHBIC LIUTHI, & TAKXKE ITyJIbTH YIIPaBIe-
HHSL JOJDKHBI CHAOKAThCs OPYUHIMH, PACcTIONOKCHHBIMU Ha VX JIMLIEBOM cTOpoHe. PacmpeaemurenbHbie
LUTHI C JOCTYHOM C 33JHCH CTOPOHBI JOMKHBI CHAOXKATHCS TOPU3OHTAIBHBIMU IMMOPYYHSIMH, PACIO-
JIOKEHHBIMH 32 IITUTOM.

B xadectBe Mmarepuanma MM HOPYYHCH JOMYCKACTCS W3OJIALMOHHBIN MaTepHaji, ACPEBO HIIH
3a3¢MJICHHBIC METAUTHUCCKHEC TPYOBI ¢ COOTBETCTBYIOLINM U30/SLIHOHHEIM ITOKPHITHEM.

4.6.1.7 TeHeparopHbIe MAHETN TIABHBIX PACIPEACIUTEIBHBIX LIIUTOB JODKHBI OCBEINATHCS CBETHIIb-
HHKaMH, [OTyYalOIUMY THTAHHE CO CTOPOHBI TCHEPATOpa Mepe [IABHBIM BBIK/IIOYATEICM HIIH HE MCHEE
YEeM OT ABYX PA3HBIX CHCTCM COOPHBIX LIMH MPH HAIMYMH TaKUX CHCTEM B COOTBeTCTBHH C 3.5.6. [pn
OTCYTCTBUM YKA3aHHBIX CHCTEM MOJXKET OBITh JONYINCHO IIWTAHHWE CBETHUIBHUKOB OT aBapHITHOTO
pacpeaeMTeIbHOTO MNTA.

4.6.1.8 OcserucHue JIHLEBOH CTOPOHBI MaHEICH PACHPEACAUTEIBHEIX IMUTOB HE JOJDKHO MELIATh
HAOMIOACHUIO U BEI3BIBATH CICILAMICTO ACHCTBHAL

4.6.1.9 KoHCTpYKIHsl PaCIpeNCIUTEIBHBIX IMUTOB W IIyJIBTOB MPHUCIOHHOTO THMA JO/DKHA 00e-
CHEYMBATh AOCTYII K YaCTAM, TPECOYIOIMMM OOCTY KUBAHUA,

JBepu pacrpeemUTeNbHBIX IUTOB JOJDKHBI OBITh 000PYAOBAHBI YCTPOHCTBAMHE [Tl (PUKCHPOBAHUS B
OTKPBITOM TMOJIOXKCHHH.

BeiaBrwkHele OnOKM KM IpUOOPHI JO/DKHBI UMETh YCTPOWCTBA, MPEAOTBPAILAIOLINE BBHIIAACHHE B
BBIABUHYTOM ITOJIOXKEHUH.

4.6.1.10 Kaxmoe pacmpeacnurenbHOE YCTPOHCTBO HAa HANPsDKCHHE BBIMIE OC30MAcHOrO, KOTOPOE
HMEET KOMMYTALHOHHYIO M 3aIUTHYIO ammaparypy U Ha KOTOPOM HE YCTAHOBICH BOIBTMETP, AOJDKHO
OBITh CHAO)KCHO CHTHATIBHOM JIAMIIOH, MOKA3BIBAIONICH HATMYHE HAMPSOKCHHSA HA IMHHAX.

4.6.2 llluHbl U HEH30JIHPOBAHHBbIE MPOBOJA.

4.6.2.1 IpexenpHas TeMmeparypa Harpesa IAH W HCH30JIHPOBAHHBIX MPOBOAOB PACHPEACTHTEIBHBIX
IIMTOB IPH HOMUHAJTBHOH HArpy3Ke M MPH KOPOTKOM 3aMbIKAHHM WM JOMYCTHMOH I MEIHBIX LIMH
OJHOCEKYHAHON Harpy3ke KOpPOTKOTO 3aMBIKAHHUS JOJKHA ONMPEACNATCA MO HAMOHANBHBIM CTAHAAPTaM.

4.6.2.2 YpaBHUTEIbHBIC NIMHBI JOJDKHBI OBITH PACCUMTAHBI MO KpaiiHei mepe Ha 50 % HOMHHATBHOTO
TOKa HauOOIBIIET0 reHepaTopa, HOAKIIYAEMOro K [NTABHOMY PaclpeAeIUTCIbHOMY LIHTY.

4.6.2.3 Ecnu muHA CONPHKAcacTCs ¢ W30JIHPOBAHHBIMH YACTAMH WM HAXOAHWTCI BOJIM3H HHX, €C
TEIIOBOE BJIHSAHHE B pabodeM pexMME WIH MPH KOPOTKOM 3aMBIKAHMH HE JOJDKHO BBI3BIBATBH IIPE-
BBHILICHHUA TEMIEPATypPHl, JOIMyCTAMOH A/ JAHHOTO H3OALIHOHHOTO MarepHana.

4.6.2.4 Illunbl U HEU30JMPOBaHHBIE MPOBOAA B PACTPEACIMTENbHBIX IUTAX JODKHBI 0Onajzarh
SNEKTPOAHHAMHYECCKOH M TEPMHYECKOM CTOMKOCTBIO MPH KOPOTKHX 3aMBIKAHUSX, BO3HUKAIOUMX B
COOTBETCTBYIOLIMX MECTaX LCHH.

ONEeKTPOAMHAMHIYECKHE YCHIWA, BO3HHKAIOLIME B ILIMHAX W HCH30IHPOBAHHBIX MPOBOAAX HPH
KOPOTKHX 3aMbIKaHHAX, JO/DKHBI ONPEACTATHCS MO HALMOHAIbHBIM CTAHAAPTAM.

4.6.2.5 N3onaTopel M Apyrue 9acTH, NMPEAHAZHAUYCHHBIE U KPEIUICHHMS IIHH H HEHU30MHPOBAHHBIX
TIPOBOJOB, JOJDKHBI BBIACPIKUBATh YCHIHS, BO3HHKAIOIIHE BO BPEeMs KOPOTKHX 3aMBIKAHMI.

4.6.2.6 Yactora COOCTBEHHBIX KOJeOAHHH MEIHBIX MOJIOCOBBIX INHH HE JOJDKHA HAXOAUTHCH B
muamasoHax 40—60 u 90-—110 I'm ana HomuHaneHOM wactotel 50 I';y, 50—70 u 110—130 T'u gna
HOMHHaJIbHOH 4acToThl 60 I'm.

4.6.2.7 1lluHpl ¥ HEHU3ONUPOBAHHBIE MPOBOJA, OTHOCAINHCCA K Pa3HBIM MOJIOCAM, JOMDKHBI OBITH
MapKHPOBaHbI CICAYIOIIMMH OTIHIUTEIBHBIMH L{BETAMH:

KpPacHBIM — [T MOJOXXHUTEIBHOTO TOJ0CA;

CHHHUM — AJI OTPHLATEIHHOTO MOJIOCA;

YEPHBIM MM 3€JICHO-KSITHIM — JJIA 3a3eMIISIOIUX MPOBOJOB;

roiayGbiM — A7 CPEAHEro MPOBOJA.

VpaBHUTENBHEIH MPOBOA AOIDKCH OKPALIHBATHCA B I[BET TOTO IOJIOCA, B KOTOPOM OH HAaXOAMTCA, H
J106aBOYHO GEBIMH MOMEPCUHBIMH TOJOCAMH.

4.6.2.8 Ilunel U HEU30MPOBAHHBIE MPOBOJA, OTHOCSIIMECS K Pa3HbIM (asaM, JOIKHBI OBITh MapKu-
POBaHBI CICAYIOIHUMH OTIMIATCIBHEIMH LBETAMH:
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JKeATBIM — Aus assl 1

3eMeHBIM — U1 (asel 2;

¢buoneroBeiM — mitst asser 3;

ToayOBIM — Il HEUTPAIBHOTO MPOBOJA;

3€JICHO-XKSITHIM — JJIs 323 MILIFOLIMX IPOBOAOB.

4.6.2.9 CoeaMHCHHE IIHH JODKHO BHINOTHATBCA TAKHM 00pPa3oM, YTOOB HCKITIOMAIACh BOZMOKHOCTD
TOSIBJICHUS. KOPPO3MH B MECTAX HUX COCIUHCHUS.

4,6.3 Pacuer TOKOB KOpPOTKOr0 3aMbIKAHHS H BbIOOP KOMMYTAIHOHHBIX 3JIEKTPHYECKHX
anmapartos.

4,6.3.1 Pacuer TOKOB KOPOTKOTO 3aMBIKAHUS MO/DKCH BBINONHATECA HA OCHOBE OJOOPECHHBIX
PeructpoM cTaHIAPTOB HIIH PACUETHBIX METOMHUK.

4.6.3.2 Ilpu pacueTe MaKkCUMaNbHBIX U MUHHMATBHBIX TOKOB KOPOTKOTO 3aMBIKAHHMS HCTOYHHK TOKA
KOPOTKOTO 3aMBIKAaHHSA JOLKEH COACPXKATh BCE TCHEPATOPHI, BKIIOUAsS CHHXPOHHBIC KOMIICHCATOPEL,
KOTOPBIC MOTYT OBITH MMAPAUICIBHO BKIIFOUCHEI, H BCE NCKTPOABUTATEIM, paboTaromue OAHOBPEMEHHO U
CTIOCOGHBIE AaTh TOK MOANMATKH B TOYKY KOPOTKOTO 3aMBIKaHHs . PacueT mpoussomuTes mpH TpexdasHom
«METATTHIECKOM» 3aMBIKAHUH.

Pactuer TOKOB KOPOTKOTO 3aMBIKAHHS CICAYET BBIIOJHSITD JUIS BCEX DJICKTPHYCCKUX LETICH, B KOTOPBIX
YCTaHOBICHO JIEKTPOOOOPYAOBAHHE, BEIOMPACMOC M MPOBEPSIEMOC C YICTOM BEJIMYHHBI JOMYCTHMOTO
TOKa KOPOTKOrO 3aMBIKAHHS M MOJY4YAIOLEee MHTAHHEC HEIOCPEACTBCHHO OT INHMH INIABHOTO PacIpeaeiin-
TEIBHOTO INWTA, B TOM HUKWCIC ¥ Ha IHHAX PACIpPEACIUTENBHBIX INUTOB JUIS WX TIPOBEPKH HA
BIICKTPOIAUHAMUMIC CKYEO CTOHKOCTh M HATPEB B TCUCHHC BPECMCHH MPOTCKAHUS TOKA KOPOTKOTO 3aMBIKAHHS.

Kakx MuHMMYM Takue pacueTHl JOKHBI OBITH BHITIONHECHHI U CICAYIOMMX TOUCK:

€O CTOPOHBI T€HEPATOpPA HA BHIBOJAAX ABTOMATHUYCCKOTO BBIKIIIOUATEIIA,

Ha COOpHBIX IMHHAX NIABHOTO PACHPEACIHTCIBHOTO INTA;

Ha INWHAX aBapHITHOrO PacNpeaeIUTENBHOTO MHTA;

Ha KJIEMMAaxX MOTPEOUTENCH DIEKTPOIHEPTHH U IMHHAX ILMTOB, MONMYYAIOLIMX MHUTAHHE HETIOCPEICT-
BCHHO OT IJIABHOTO PACHPCACIMTCIBHOTO LINUTA.

JI1s OLIEHKM YyBCTBHTCIBHOCTH 3aIUUTHI HEOOXOAMMO PACcCUUTHIBATH Kak MAaKCHMAJbHBIE, TaK H
MHHHUMAJIbHBIC TOKH KOPOTKOTO 3aMBIKAHHS HA KIEMMax MOTpeOuTeneil SneKTPOIHEPTrHH.

Pacder Toka KOPOTKOrO 3aMBIKAHHS B LEMH OT KJIEMM TeHepaTtopa A0 LIHH IVIABHOTO Paclpeneiv-
TEJIBHOTO ILIIMTA BBHIMOJHICTCS HA BHIBOJAAX TCHEPATOPHOTO ABTOMATHUYECKOro BBIKMOUaTe d. Pacuer Toka
KOPOTKOTO 3aMBIKAHMS HA KIEMMAax ICHEPaTopa BBIMONHACTCSA NMPH HAIMYHH 3AIMUTHI OT BHYTPEHHHX
3aMbIKaHUi 0OMOTOK cTaropa (Hampumep, JuddepeHIHANTBPHON 3aIUHTEI).

Pesynbrarsl pacueTa TOKOB KOPOTKOTO 3aMbBIKAHHA JOJDKHBI COACPIKATh MEPEUCHb MPEIyCMOTPEHHBIX
KOMMYTAIIOHHBIX JICKTPHYICCKAX ANMApaToB H HX MapaMETphl, a TaKKe OXKHAAEMBIE B MECTE HX
YCTaHOBKH MaKCHMAIIbHO H MHHHMAIPHO BO3MOXKHBIE TOKH KOPOTKOTO 3aMBIKaHHS.

4.6.3.3 TpeOoBaHMSA K pacueTy TOKOB KOPOTKOTO 3aMBIKAHHA B CHCTEMAaX C pacmpeaeneHHeM
JNCKTPOIHEPIUM HA TIOCTOSTHHOM TOKE YKas3aHHl B 22.3.4.

4.6.4 KommyTannoHHbIe annaparbl H H3MepHTEbHbIE PHGOPDI.

4.6.4.1 Arnmaparsl, U3MCPHUTCIBHBIC U KOHTPOIBHEIE IPUOOPHI, OTHOCHIIHECS K COOTBETCTBYIOLIMM
reHepaTopaM U JAPYTHM KPYIHBIM OTBETCTBEHHBIM YCTPOMCTBAM, CIEAYET YCTAHABIHBAaTh Ha
PacIpeaeIUTENBHBIX YCTPOHCTBAX, OTHOCAIIUXCA K 3TUM T€HEPaToOpaM M yCTPOHCTBAM.

JT10 TpeOOBaHHE MOXKET OBITh HE BBHINOJIHEHO IS I€HEPATOPOB, €CIIM UMEETCS LEHTPAIBHBIN IYIbT
VIPaBICHWS, HA KOTOPOM YCTAHOBICHBI KOMMYTAlIMOHHAs ammaparypa W H3MEPUTEIbHBIC NPHOOPEI
HECKOJBKHX TCHEPATOPOB.

4.6.4.2 Jlna xaxaoro reHeparopa IMOCTOSHHOTO TOKA JOJDKHEI YCTAaHABIWBATbCS HA INIABHOM H
ABAPHIHOM PACIIPEACIUTEIBHBIX IUTAX [0 OXHOMY aMIICPMETPY U BOJIBTMETPY.

!3/1eKTpoiBHraTE M, TIOMyYAIOIHE THTAHUE OT MOYIPOBOAHUKOBEIX peobpasoBaTeeil, He COIAIT TOKa MOANUTKH.
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4.64.3 JUm xaxaoro reHeparopa NEPEMCHHOTO TOKA MODKHBI OBITH YCTAHOBIEHB HA ITIaBHOM
pacupeeTMTENIBHOM IMHTE U AJI aBApHIHOTO TEHEPAaTOpa — HA ABAPHUHHOM paCIpeICTHTENBHOM MIATE
CICAYIOLIME U3MEPUTEbHEIC MPUOOPHL:

.1 ammepMmeTp ¢ mepexirouareneM A1 H3MECPEHHS TOKa B KaKI0H dase;

.2 BOJETMETP C MEPEKIIIOUATENIEM AJI U3MCPCHHUs (PA3HBIX MM JTHMHCHHBIX HANPIKSHHIH,

.3 uacToroMep (IOMYyCKACTCA MPUMEHEHHUE OJHOrO CABOCHHOTO YacTOTOMEpa AN 'eHepaTopos, pabo-
TAIOMKX MapalIeNbHO, C MEPEKIIoYaTeNeM Ha KDKABIH TCHEPaTop);

.4 BarrMeTp (a1 MomHocTH cBbie 50 kB-A);

S gpyrue HeoOxoauMbie MPHOOPHI.

4.6.44 Jlna cyooB ¢ YCTAaHOBKOH MajoH MOIIHOCTH, HAa KOTOPHIX HE NPELyCMATPHUBAECTCS
napaiieibHas paboTa TeHEpaToOpPoOB, NOMYCKACTCS YCTAHABIMBATh HA INIABHOM M aBapHIHHOM
pactpeIeMTS/IBHBIX IHTAX OAWH KOMIUICKT W3MCPHUTCIBHBIX MPUOOPOB, MPEAyCMOTPEHHBIX B 4.6.4.2
" 4.6.4.3, obecneunBaOmUX BO3MOXKHOCTh H3MEPECHHH HA KXKIOM YCTAHOBICHHOM I'€HEPATOpE.

4.6.4.5 B uensx OTBETCTBEHHBIX MOTPEOHUTENCH ¢ HOMUHAIBHBIM TOKOM OoT 20 A u Gonee NOIKHbI
VCTaHABIUBATHCA aMIECPMETPbl. JTH aMIECPMETPHI JAOIMyCKACTCA YCTAHABIHMBATh HA INIABHOM pacmpee-
JIUTEIBHOM IIUTE HIH Y TIOCTOB YIPABICHHA.

JomyckaeTcs yCTaHOBKA aMIICPMETPOB € MCPEKIIOYATEIIsIME, HO HE Oonee yeM Ha 6 moTpeGHTeNneH.

4.6.4.6 Ha rmaBHOM pacmpeaeTUTSIbHOM WKTE B (PUACPC MUTAHHS OT BHCLIHCTO HCTOUHHKA JJICKTPH-
YECKOM SHEPTrUH JOJDKHBI OBITh IIPEXYCMOTPEHBL

.1 KOMMYTaIMOHHbIC U 3AINUTHBIE YCTPOKCTBA,

.2 BOJBTMETp WM CUTHAJbHAS JaMIIa,

.3 yeTpoiicTBo 3amuTh 0T 00pEIBa (as.

4.6.4.7 Ha riaBHBIX U aBapUHBIX PACHPENETUTEIbHBIX IMUTAX JUII KOKIOH CETH H30JHPOBAaHHBIX
CHCTEM JO/DKHO OBITh YCTAHOBICHO IEPEKIIONMACMOE MITH IS KaKAOH CETH OTACIBHOC YCTPOHCTBO A4
M3MEPEHUSI ¥ WHAVKAIMN CONMPOTUBICHUS H30JISILIH.

Tok yTeuku Ha KOpIyC, 00YCIOBICHHBIN Pa0OTOM H3MEPUTEIBHOIO YCTPOHCTBA, B TIOOBIX CITydasx HE
JMOJDKeH TpeBbimarh 30 MA.

JomwkHa OBITE IPEIyCMOTPEHA CBETOBAS WM 3BYKOBAas CUTHATH3ALMSL O HEAOIYCTHMOM IOHM)KEHHMHU
COTPOTHBICHHS H30JISILIAH.

Ha cymax 6€3 mHOCTOSHHON BaxThl B MAUIMHHOM IIOMCINCHUM TaKas CHUTHAIM3ALUA JOJDKHA
YCTaHABIHBATHCA TAKKE B IEHTPATEHOM IOCTY YIIPABICHUA CYIHOM.

4.6.4.8 M3avepurenbHble MPUOOPHI JO/DKHEL UMETh LIKAIBI C 3amacoM IO JEICHHSIM, NPEBLILIAIOLIHNE
HOMUHATBHBIC 3HAYCHHS M3MEPSIEMBIX BETHIHH.

CrenyeT mpUMEHATh U3MEPUTEIbHBIC PHUOOPHI C MPEASIAMHU LIKAT, HE MEHEE CICAYIOLIHX:

.1 somer™eTprr — 120 % HOMMHANTBHOrO HANPSKCHMI,

.2 aMmepMeTpsl I TEHEPaTopoB, He PabOTAIOMUX MapawiensHo, ¥ notpedureneit — 130 % Homu-
HAJIbHOTO TOKA,
.3 aMmepMeTpHl AL TCHEPATOPOB, PaOOTAINKX MAPATUICTBHO, — IPEAeT LIKAIbl TOKAa Harpy3Kd

130 % HOMHHATBHOTO TOKA M TPEACHT IIKATBl OOparHOro Toka 15 % HOMHHAIBPHOTO TOKa (HOCIEAHEE
TOJIBKO [Tl TEHEPATOPOB MOCTOSIHHOTO TOKA);

.4 BaTTMETPHI JUTS TEHEPATOPOB, He paboTaroiux napawiensHo, — 130 % HOMHMHATBbHONH MOIIHOCTH;

.5 BaTTMETPHI AN [EHEPATOPOB, PaOOTAOIIMX NapPALIENBHO, — HPEAEI KAl MOITHOCTH HAarpy3KH
130 % u mpeaen wkamsl oOparHoii MomHOCTH 15 %]

.6 vacroromepsl — + 10 % HOMHHATBHOW YaCTOTHI.

4.6.4.9 HomuHaIBHBIE HAIPSKCHHUS, TOKH H MOIHOCTH IETIeH rpeOHON dMEKTPUISCKOH YCTaHOBKH H
TCHEPATOPOB JO/DKHBL OBITh OTMEYCHBI HA IOKAJaX HM3MEPHUTEIbHEIX NPUOOPOB SICHO BHUAHMBIMHU
OTMETKaMHU.

4.6.4.10 Tam, rae BO3MOXKHO, BBIKITIOYATE/IN JODKHBI YCTAHABIMBATBCS M NMOAKIIOUATHCA K LIMHAM
TakuM 00pasoM, 4TOOB B MOJNOKCHHM «BBIKIIOUCHO» MOJBWKHBIC KOHTAKThI U BCsA CBSI3AaHHAs C
BBIKJTIOUATE/IEM 3ALIUTHAS ¥ KOHTPOIIbHAS anmaparypa He HaXOAWIHCh MO HAIPsDKEHUEM.
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4.6.4.11 Ecmm B memsax pacOpcACANTCIBHBIX IIMTOB YCTAHABJIMBAIOTCA BBIKJIIOUATEIH C Mpe-
JOXPAHUTEISIMY, TPCIOXPAHATEIN JOIDKHBI OBITh PACIONIOKEHBI MEXKY IIHHAMH M BBIKIIOYATCIBIMHE.

4.6.4.12 TpemoxpaHuTeia B PaclpeACTMTCIIBHBIX IUTAX, YCTAHOBICHHBIX HA (PyHIAMEHTE HA YPOBHE
HACTHJIA, JOJDKHBI OBITh PAacIONOXKEHBI HA YpoBHE He Hipke 150 MM u He Boime 1800 MM ot HacTwna.

Haxopsmuecss moJ HanpsDKCHHEM OTKPBITHIE YAacTH PACHPEICIHTE/IBHBIX IIUTOB JOJDKHBI OBITH
pacnonokeHsl Ha BeicoTe HE MeHee 150 MM Han HaCcTHIIOM.

4.6.4.13 TlpcaoxpaHuren B PaCIPCACTHTENBHBIX IIUTAX AODKHBI YCTAHABIMBATHECS TAKHM 00pasoM,
9T00Bl AOCTYN K HHM OBII JICTKHM W 3aMEHAa IUIABKUX BCTaBOK HE BBI3BBAJA ONACHOCTH AJIL
00CTy>KHBAOIICTO MCPCOHANIA.

4.6.4.14 TlpeaoxpaHuTey, 3aNHINAIOLIINE TOMIOCH HWIH (a3el OZHOU LENmH, JOJDKHBI OBITH
VCTAHOBICHBI PAAOM TOPH30HTANIBHO WM BEPTHKAIBHO C Y4YETOM KOHCTPYKIHMHM HPEIOXPAHHUTEI.
BzaumHOEe pacmonoke€HHE NPEeJOXPAHHTENCH B LIEMH MEPEMEHHOTO TOKa COOTBETCTBEHHO IOCIEAOBA-
TEeABHOCTH (Pa3 AOKHO OBITH CICBA HANPABO WIH CBEPXY BHHS3.

B uenu mocTOSHHOrO TOKAa MPEIOXPAHHTEINh MOJOKHTEIBHOTO TOIOCA AODKEH OBITh PACHONIONKEH
CIicBa, CBEPXy HIIH OMIDKe K 0OCITyKUBAIOIIEMY TEPCOHAITY.

4.6.4.15 PyuHble IPUBOABI PETYIATOPOB HANMPSKEHHA, YCTAHOBJICHHBIX HA ITIABHOM WIIH ABAPHHHOM
PacpeICIUTENIBHOM IMUTC, JOJDKHBI PACHONAraTbCs BOMH3H H3MEPHUTEIbHBIX IPHOOPOB, OTHOCAIIMXCS K
COOTBETCTBYIOLINM I€HEPATOPaM.

4.6.4.16 AmmepMeTpel TcHEPAaTOPOB TMOCTOSHHOTO TOKAa CO CMEIIAHHBIM BO30Y)KICHHEM, Mpe-
JHA3HAYCHHBIX IS NApalIcabHOH pabOThl, MODKHBI OBITh YCTAaHOBICHB B LEMH IMONIOCA, HE
COEAMHEHHOTO C VPaBHUTEIBHBIM MPOBOJOM.

4.6.4.17 JIns MOAKIIOMCHHS MOABH)KHBIX WM OTPAaHHYECHHO MOABIDKHBIX IPHOOPOB JODKHBI MPHME-
HATHCA MHOTOIIPOBOJIOYHBIC THOKHE MPOBOAA.

4.6.4.18 Opransl ympasicHHS KOMMYTALMOHHEIX BJICKTPHUCCKUX amllaparoB, MAHCAH, OTXOAALIHE
DNIEKTPUYECKUE LETTH Ha PACIPCACTUTCIBHBIX IMUTAX, U3MEPUTEIBHBIE IPHOOPHI JOJDKHBI HMETh HAIIHCH.
KoMmMyTarioHHbIC MOMOKCHUS aImapaToB AOLKHBI ObITh 0003HA4CHBI. JIODKHBI OBITh TAKKE yKa3aHBI
HOMHUHAQJIbHBIC TOKHW YCTAaHOBJICHHBIX HpCHOXpaHHTGHCﬁ u BLIKJ'IIO‘{aTCJ'IeI\/’I, YCTaBKU aBTOMATHYCCKUX
BBIKITIOUATEICH M 3ICKTPOTEILIOBBIX PEC.

4.6.4.19 Kaxnmas uenb, OTXOAMINAs OT PACHPESACIHUTCIBHOTO IIUTA, AQKHA OBITh CHAOKCHA
BBIKITIOUATEICM, OTKITIOYAIOIIMM BCe TOmoca u/niau (asel. Beixmouarean MOryT HE VCTaHABIHUBATHCS
BO BTOPHYHBIX PACTIPSACTUTEIBHBIX KOPOOKAX OCBCIICHHS, MMCIOIUX OOIIMI BBIKTHOUATC/Ib, 4 TAKKE B
HEengx NpuOOpPOB, YCTPOUCTB GIOKUPOBKU M CHTHATIM3ALWHI, MECTHOTO OCBCLICHHUS LIUTOB, 3AINHINCHHBIX
MPEJOXPAHUTEISAMH.

4.6.5 CBeToBasi CHrHAJIH3ALHS.

4.6.5.1 Jlns cBETOBOI CHTHAIM3ALNHU JOJIKHBI MPUMCHSITHCS IIBETA, YKa3aHHbIC B Ta0m. 4.6.5.1.

Tab6auma 4.6.5.1

Liset 3HayeHHe Pox curnana CocTosiHEe yeTpolicTBa
KpacHsrit OmnacHoCTh Muraromuii ABpaJl B OIIACHBIX COCTOSHMAX, TPeOYIOIUX HEME/UICHHOTO BMEIIATeIbCTBA
ITocTostHHbIH ABpaJl B OIIACHBIX COCTOSIHUSIX, OOHAPYKEHHBIX, HO €IIe HE YCTPAHESHHBIX
Kenteiit BauManue Muraromuit HenopmanbsHble COCTOSIHHSL, HO He TpeOyIomHe HeMeUICHHOTO YCTPaHeHHUs
ITocTosHHBIH CocrosiHue cpe/iHee MEXTY HEHOPMAIBHBIM H OC30IIaCHBIM.

CocrosiHre HeHOpMaIbHOe OOHapYKEHHOE, HO €llle He YCTPAaHCHHOE

3eseHslit BezomacHocth Muraromuit MexaHU3MbI BKITIOUHIIHCH B PabOTY U3 PE3ePBHOTO COCTOSHUSI
TocrosHubIH Hopmanbusiii pesxum paboThl U geiicTBust
Cunnit Hndopmarus TocrosHubIH MexaHH3MBI B YCTpoHCTBA TOTOBHI K IycKy. Hampsokenue B cetr. Boe B mopsimke
Benprit O6mast TTocTosiHHBINH CurHaiel, BKJIIOYaeMble IpHU HeoOxomumoctu. Hammucu, kacaromuecs

HHOpMAIHs aBTOMATHUeCKOTO AeHCTBUL. J[pyrHe JOIMOJHUTEIbHbIC CHTHATBI
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4.6.5.2 JlomyckaeTcs NpAMCHCHHE OYKBEHHBIX CHMBOJIOB B KQ4CCTBC CBETOBOW CHTHATM3ALMHU IIPH
YCIOBHH, 4TO OYKBEHHBIC CHMBOJIBI YCTKO HACHTH(OHIHPYIOT COCTOSHUC YCTPOMCTBA.

4.6.6 Pa3zmelneHHe pacnpeiesMTeIbHbIX YCTPOHCTB.

4.6.6.1 PacnpenenurenbHBIC YCTPOKMCTBA JOJDKHBI YCTAHABIMBATBCA B MECTaxX, [AC HCKIIOUCHA
BO3MOXXHOCTb KOHLIEHTPALUU ra3oB, MApOB BOJBI, MBUIM U KUCIOTHBIX UCTIAPEHHH.

4.6.6.2 Ecnu pacnpeneTeIbHOEC YCTPOMCTBO ¢ 3ammuTHHIM ucnonHeHueM P10 u mmoke pacmona-
racTcia B CICHUAJIbHOM NMOMCINCHUH, mKad)y WA HALIC, TO TAKHE NMOMCINCHUA AOJDKHBI OBITh U3rOTOBJICHBI
W3 HETOPIOUEro MaTepHalia Wi HMETh OOJMIOBKY U3 TAKOTO MAaTepHAIA.

4.6.6.3 Pasmcmenne TpyOOmpOBOJOB W IMCTCPH BONMHM3M PACHPEICTHTCIIBHBIX IIATOB JOJKHO
otBedars TpeboBanmaM 5.5 gactu VIII «CructeMsl U TpyOOIPOBOAED».

4.6.6.4 Iyt CUrHATBPHO-OTIHYMTCIIHHBIX (DOHAPCH JOIDKEH PaCIioNararbCsi B PYJICBOH PYOKC B JIETKO-
JIOCTYITHOM M BAJHOM JUTSL BAXTCHHOTO MEPCOHANIA MECTE.

4.6.6.5 I'maBHBII pacnpeICTMTCIIBHBIA AT U TCHCPATOPHBIC arperaThl JOJLKHBI OBITh PACHOIIOKEHBI B
HEIIOCPEACTBCHHOM OIM30CTH APYT OT APYra, B OJHOM MAIHHHOM MOMEIICHHH U B TPAHHLIAX OJHHUX U TEX
K€ BEPTHKATPHBIX H TOPH3OHTAIBHBIX OTHECTOMKIX KOHCTpYKUuii THna A-60. Beiropoaka, Haxoxgmasics
B NPEAcNax ITAaBHBIX TPaHWI] MAIIMHHOIO NOMEINCHMS, MPEAYCMOTPEHHAd I LEHTPANbHOIO IOCTa
ynpasieHus Mexausmami, rae pacnonaraetcs I'PII, ve cuuraercsa otaenaromeii I'PII ot reneparopHbix
arperaros.

Ecnu OTBETCTBEHHBIC YCTPOHCTBA, OOCCICUHBAIOMIKME YIPABICHHE M IBIKCHHE CyJHA, MOIydYaroT
MUTAHHUC OT CCKLHOHHBIX IMUTOB, TO 3TH IIUTHI ¥ JFOOBIC TpaHCHOPMATOPHI, MPeodpazoBaTe M 1 MOJ00HOC
obopyaoBaHue, 00pa3syoIee OTBETCTBCHHYIO YaCTh CHCTEMBI MHUTAHUS 3THX YCTPOMCTB, AO/DKHBI OBITH
TaKXKE PACIIOTIOKCHBI B OHOM IOMCHICHHH C TCHCPATOPHBIMU arperaramu.

4.6.7 locTyn K pacnpeaejIHTeIbHBIM LIHTAM.

4.6.7.1 C mepenHeli CTOPOHBI PACIPEACIUTEIIBHOTO IHTA JOMKEH OBITh MPOXOMA LIHPHUHON HE MCHEE
800 mm mpu aimHe mura 10 3 M u He meHee 1000 MM mpu guHe wura 3 M u Gonee.

Ha cymax BanoBoii BMecTUMOCTBIO MeHee 500 MHpHHY MPoXoAa JOMyCKacTCs yMeHbIHTH A0 600 MM.

4.6.7.2 C 3agHeil CTOPOHBI BOOJIB CBOOOJHO CTOALIMX PAaCHpPCACIMTCIIBHBIX IMUTOB JOJDKCH OBITH
00eCIIeUeH IPOXOA IMHPHHOM He MeHee 600 MM s muTOB JuIMHOM A0 3 M u He MeHee 800 MM s Gonee
JUTUHHBIX LOUTOB.

Mesxay cBOOOAHO CTOSIMMM PACTIPEACIMTENbHBIMH YCTPOHCTBAMH, HMCIOIMMMH OTKPBITHIE YacTH
IO HANPSDKCHHUEM M Pa3MEICHHBIMH B CIICLHANBHBIX JJICKTPHUYCCKHX MOMELICHUSIX, ITUPHHA MPOXOJ0B
Io/bkHA ObITh HE MeHee 1000 mm.

4.6.7.3 IlpoctpaHCcTBO 103aAu CBOOOAHO CTOSINMX PACHPEACIUTE/IBHBIX INHUTOB C OTKPBITHIMH
JaCTAMHU, HaXOAAMKUMHCA TOA HAMNPAXKCHHCM, OJOJDKHO OBITh BBITOPOXKCHO H CHa6)KeHO ABCPAMH B
coorsercTBuu ¢ 2.8.1.

4.6.7.4 V pacnpeaenuTeIbHBIX IMHTOB AMHHOH Oomee 3 M, ykasaHHeix B 4.6.7.3, H0/KHO OBITH
IPEeyCMOTPEHO HE MEHEE ABYX ABEPEH B MPOCTPAHCTBO 32 IUTOM U3 MOMEILECHHUS, B KOTOPOM YCTAHOBJICH
IUT. ITH ABEPH AOJDKHBI HAXOAUTHCA Ha BO3MOXKHO OONBIICM PACCTOSHUH APYT OT JPYra.

JHonyckaetcs, 4ToObl O{HA U3 ABEPEH BBIXOAMIA B CMEIKHOE MOMELIEHHE, KOTOPOE UMEET, MO KpaiiHei
Mepe, BTOPOH BBIXOA.

4.6.7.5 Ilpoxonrl, yka3anusie B 4.6.7.1 u 4.6.7.2, uamepsaroTca OT HaHOONEE BBHICTYMAKOMIKAX YACTECH
anmapatypbl M KOHCTPYKLMH IHTa O BHICTYMAIOLINX YacTeit 000PYI0BAHHUS UITH KOHCTPYKIMI KOPIyCa.
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5 QJIEKTPUYECKHE NMPUBOJBI CYIOBBIX MEXAHU3MOB U YCTPOICTB

5.1 OBIIIKE ITOJIOKEHUA

5.1.1 TlocTel ynpaBieHus IPHBOJOB AOJLKHBI OTBCYATh COOTBETCTBYHOLIMM TPeOOBaHUAM dacTu VII
«MeXaHHYCeCKUE YCTAHOBKM», A NUTAHHE 3JACKTPHUYCCKHX (IJICKTPOHHBIX) CHCTCM ABTOMATHU3ALUH —
TpeboBanmaM gacTd XV «ABTOMATH3ALHNY.

5.1.2 MexaHU3MBEL ¢ JNCKTPHYCCKUM IMPHBOAOM JOJDKHBI HMETh CBCTOBYK) CHUTHAIH3ALHUIO O
BKITIOYCHHHN 3ICKTPOIPHUBOIA.

5.1.3 VYcrpoiicTBa, UMCIOLIUE aBTOMATHYUECKOE, AUCTAHIIMOHHOE M MCCTHOC YIPABICHHE, NOJLKHBI
OBITh BEIIIOIHEHBI TAaKUM 00pa3oM, YTOOBI IPH IEPEXOAC HA MECTHOE YIPABICHHC aBTOMATHYECKOS H
JVCTAHIIMOHHOE YIIPABICHHE OTKIIFOIATOCh. IIpH 3TOM MECTHOE YIPaBICHHE AOIKHO OBITh HE3ABHCHMBIM
OT aBTOMAaTHYCCKOTO HJIM JUCTAHIIHOHHOTO.

5.2 BIOKHPOBKA PABOTHI MEXAHWU3MOB

5.2.1 Mexanu3mpl, UMCIOLINC 3JICKTPHUUSCKUHM M PYIHOM IPHUBOABI, JO/LKHBI OBITH OOOPYAOBAHBI
GIOKUPYIOIINM YCTPOHCTBOM, UCKIIIOYAIOIIAM BO3MOXKHOCTb OJHOBPEMEHHOM paboThl MPUBOAOB.

5.2.2 Ecmu tpebyercst BKIIOUCHHE B PabOTy MEXAHH3MOB B OINPEACICHHOH IIOCIICAOBATCILHOCTH,
JIO/KHBL OBITh MPUMCHEHBI COOTBETCTBYIOLINE OOKUPYIOLIME YCTPOHCTRA.

5.2.3 JlonmyckaeTcs yCTaHOBKA YCTPOMCTBA, BBIKIIOYAIOIIETO ONIOKHPOBKY, NMPH YCIOBHH, YTO OHO
3AIMUINEHO OT HEMPEIHAMEPCHHOTO BBHIKIIOUSHHs ONOKWMpOBKH. BGmM3u 3TOro ycrpoiicrea AoDKHA
HAXOANTHCS MH(OPMALIOHHAS HAAIKCh, YKA3bIBAIOINASK €T0 HA3HAYCHUC W 3aNpCIIAOIas MOJIb30BAHHC
MM HE YIOIHOMOYCHHBIM Ha 3TO JHIAM.

Taxoe yCTpOMCTBO HE AOIYCKAETCS I MCXAHU3MOB, MPHUBEACHHBIX B 5.2.1.

5.2.4 Tlyck MeXaHH3MOB, JNEKTPHUCCKHC ABHUTATCIIA WIHM ANMAPATypa KOTOPBIX TPEOYIOT BO BpeMs
HOPMaJIbHOH pabOThl JOMOTHUTEIBHOH BEHTHILSIAM, JOIDKCH OBITh BO3MOXKCH TONIBKO NPH JEHCTBY FOIICH
BCHTHJISLHH.

5.3 OTKJIIOYATOIIME YCTPOUMCTBA BE3ONACHOCTH

5.3.1 Cucrtembl ynpaBieHHs MEXAHH3MOB, paboTa KOTOPHIX IPH ONPCACICHHBIX OOCTOSTEIBCTBAX
MOXKET YrpoxkaTb O€30MaCHOCTH JIOASH WM Cy[HA, JOJDKHBI CHA0XarThCs KHONKAMH HIHM JPYTHMH
OTKNIIOYAIOIMMH YCTPOHCTBAMH, 00€CIICUHBAIOIIMMYI OTKIIFOYCHHUC MHTAHMS ICKTPHICCKOTO MPHBOJA.

OTH KHOIIKH H/WJIH APYTHe OTKIIOYAIOLIUE YCTPOHUCTBA OC30NAaCHOCTH JOJDKHEL OBITH 3aIMMINCHBI OT
ClIy4aifHOTO NMPHUBCACHHA B JCHCTBHE.

5.3.2 Kxonku UM Jpyrye OTKIIOYAOIHE YCTPOHCTBA OE30MACHOCTH JOIDKHEL OBITh PACIIONOKCHBI Y
MOCTOB YMPABICHAA MM B APYTHX MECTaX, 0OCCICUMBAOIIHIX OC30MACHOCTD IKCILTYATAIH.

5.3.3 B snexTpudecKUX NPHBOAX YCTPOHCTB H MEXaHM3MOB, B KOTOPBIX BO H30€KaHHE MOBPEIKACHUE
HIIH aBApUHHBIX CIydaeB TPEOyeTCsS OrpaHHYCHHC ABHXKCHHS, JOJDKHBI OBITh IPEAYCMOTPCHBI KOHCYHBIC
BBIKITFOUATENH, 0OECIICYHBAIOIINE HAAEKHOE OTKIIIOYCHHS SJICKTPHYECKOTO ABHIATEIIA.

5.4 KOMMYTAIIHOHHASA N ITYCKOPEI'YIUPYIOIIASA AIITIIAPATYPA

5.4.1 KommyrtarmoHHas anmaparypa B LCISMX JJICKTPHYCCKHUX MPHUBOAOB, HE ABJHIOIIASCA OXHO-
BPEMEHHO 3AIMUTHBIM YCTPOHCTBOM OT TOKOB KOPOTKOTO 3aMBIKAHHSA, JOKHA BBIACPKHBATH TOK
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KOPOTKOTO 3aMBIKAHUS, KOTOPBIH MOXKET IMPOTEKAark B MECTE €€ YCTaHOBKH, B TEUCHHE BPEMCHHU,
HEOOX0AMMOTO Ajts cpabaThIBaHUs 3AIMUTHI.

5.4.2 Tlyck 37eKTPOABUTATENISL JO/DKCH OBITH BO3MOMKEH TONBKO M3 HYJICBOTO IIOJIOXKEHMS ITyCKO-
PEryIHpYIOWEH anmaparypsl.

5.4.3 V nycKoperyaupyomei anmaparypsl, KOTOpas MO3BOISET OCYLIECTBISITh OTKIIOMEHNE OOMOTOK
MapaJUICIBHOTO BO30YKACHUS, JOIDKHO ObITh NPEAYCMOTPEHO YCTPOHCTBO AJIS TAIICHHUS IIOJIA.

5.4.4 TIpu npUMEHEHHUH MIPSAMOTO MyCKa NEKTPHUCSCKUX IBUTATEICH IEPEMEHHOTO TOKa JOJDKHBI OBITh
yuteHsl Tpebosanus 3.1.2.2 u 16.8.3.3.

5.4.5 Ina xakAOro 3IeKTPHUSCKOro aswrareist mMomuocTeio 0,5 kBTt u Gomee u ero myckopery-
JMPYIOLICH anmapaTrypsl JOKHO OBITE MPEAYCMOTPEHO YCTPOHCTBO NI OTKIFOUCHUS IIUTAHUS, IIPU STOM,
€CIIH ITyCKOPETYIUPYIOINas annaparypa YCTAaHOBICHA Ha IIABHOM WIIH APYTOM PacIpeIeTUTEIbHOM IIHTE
B 3TOM € MOMEINCHUH U 00ECIIEUSHA €€ BUANMOCTD C MECTa YCTAHOBKHU JICKTPUYECKOTO JBHIATES, TO
JUISL 3TOM LIEMH JOIMYCKaeTCsl MCIOAb30BAHNCE BBIK/IIOUATEIS, YCTAHOBICHHOTO HA ILIWTE.

Ecnu TpeGoBaHus O pPaCHOIOKSHUHM IIyCKOPEI'VIMPYIOLWICH Aammaparypbl, W3TOKCHHBIE BBIIIE, HE
BBITIOJTHEHBI, CIIEAYET IPEAYCMOTPETD!

.1 ycTpoiicTBO, OIOKMPYIOLIEE BEIKIIOYATEIE HA PACIIPEACIHTCIBHOM LIUTE B BBIKIIOUYEHHOM ITOJIO-
JKCHUH, WU

.2 JIOTIONHUTEIbHBIN BEIKIIOYATEMb BOIM3H 3ICKTPUUCCKOTO JBHUIATEI, WK

.3 Takylo YCTaHOBKY MPEAOXPAHUTCICH B KAKAOM MOMIOCe HIH (ase IIyCKOPEryJlHpyHomeH
anmapaTypbl, YTOOB OHK MOTJIH OBITh JIETKO BHIHYTHI 1 BHOBb BCTaBJICHBI OOCIIY>KHBAIOIIHM MEPCOHATOM.

5.5 JIEKTPHYECKHE IIPUBOJLI H YIIPABJIEHHE PYJIEBBLIX YCTPOICTB

5.5.1 B pomonuenue k tpeboBanmsim 6.2 gactu IX «Mexanmsmern» u 2.9 gactu IIT «Yerpolicrsa,
00opyJoBaHHUE M CHAOXKCHHC» PYICBBIC YCTPOHCTBAa JO/DKHBI OTBEYATh TPEOOBAHMAM HACTOSINECH 4acTH
ITpasun.

5.5.2 I'naBHBIH 3CKTPUUECKIN WITH SNECKTPOTHAPABIUHECKU PYyIeBOH MPUBOJ, COCTOSIIMI U3 OFHOTO HIH
6oNce CHIOBBIX arperaros, AOJDKCH MOJNydark NMHTAHHE MO ABYMS OTACHbHBIM (hHacpaM, MPONOKECHHBIM
HETMOCPEACTBEHHO OT IIIABHOTO PACTIPEACIMTEHHOIO IHTA PasHbiMU Tpaccamu (cM. Taoke 16.8.4.12). Omun
3 GUACPOB MOXKCT TIOJIy4YaTh MATAHKC YCPC3 ABAPUIHBIN PacTIPCACTHTENIBHEIH TITAT.

B Cliy4ac NMPUMCHCHHS B ITIABHOM PaCHpCACIHTC/IBHOM IIHUTC CCKLHOHHUPOBAHHBIX CGOprIX IITUH
IMUTAHUC KAKA0r0 (hHIACPA XOJDKHO OCYIICCTBIITECA OT PAa3HBIX CEKLMIA (CM. Takxke 4.3.2).

Ecmu pyneBoe yCTPOHCTBO MMEET BCIIOMOTATCIbHBIH 3MEKTPHUSCKHH HIIM 3NCKTPOTHIPABIHUYCCKHH
npusog B cootBeTcTBHH ¢ 2.9 yactu 111 «YcrpoiicTa, 0GopyaoBaHne U CHaOXKCHHE», JOIYCKACTCA €ro
MHTaHHE OCYLIECTBIIATH OT (GHACPOB [TIABHOTO JICKTPONPHBOAA.

5.5.3 Kaxnapiii ¢uaep aomkeH OBITH pacCYMTaH HA IMHTAHHE BCEX DJICKTPHYCCKHX JBHIATENCH,
KOTOPbIC HOPMAJIBHO MPHUCOCAMHCHBI K HCMY U Pa0OTAIOT OZHOBPEMEHHO.

5.5.4 Ecnu mpeaycMaTpuBacTCsl MEPCKITIOYAIOIIEE YCTPOHCTBO, MO3BOJLIONIEE MOAABATh MUTAHUE HA
r000# NMEKTPHUECKUI ABHraTeib WK HA COYCTAHUE HX OT OAHOTO MM Apyroro ¢uaepa, takue dpuaepsl
JIOJDKHBI OBITh PacCUHTaHbl HA HAHOOJCE TSDKENIBIC YCJIOBHS Harpys3KH, a NEPEKIIOYAIOMES YCTPOHCTBO
JIOJDKHO YCTAHABIHBATLCA B PYMIICIBHOM MOMCIICHHH.

5.5.5 Tlpu HeucnpaBHOCTH PabOTAIOMIETO CHIIOBOTO arperara pyjicBoOro NPHUBOAA JPYTOH arperar,
TpeOyemsrii B 2.9.4 yactu III «Ycrpoiicta, obopynoBaHHe W CHAOXCHHE», MOIDKCH HPHBOAHUTBCS B
JCHUCTBHE BPYUHYIO € TOCTA, PACHOJIOKCHHOIO HA XOAOBOM MOCTHKE. JIOTONHUTEIBHO MOXET ObITh
TPeAyCMOTPEH aBTOMATHYECKHH IyCK.

5.5.6 Ha Bcex cymax, MMCIOIMUX PYJICBBIC YCTPOHCTBA, ykasaHHbe B 2.9.6 gactu 111 «YerpoiicTsa,
o0opyaoBaHHe U CHAGKEHHE», TIPH BBIXOJE U3 CTPOSI OCHOBHOTO MCTOYHHKA MHTAHMS CHIIOBOH YCTAHOBKH
PYAEBOro MPHBOJA AOJKHO OBITE 0OCCICUYCHO AaBTOMATHYECKOE TOAKIIFOUCHHIE IUTaHMS B TeUCHHUE 45 ¢ oT
aBapHHHOTO HCTOYHHKA JICKTPHUUECCKOM SHEPIHU WM OT APYroro HE3aBHCUMOIO MCTOYHMKA, YCTAHOB-
JICHHOTO B PYMIIE/IBHOM NMOMEIICHHU U NPCAHA3HAYCHHOTO TOMBKO U 3TOH ICIH.
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HOna cymos BamoBoii BMecTtumocThio 10000 m Oosee MOMIHOCTD 3TOT0 HMCTOYHHMKA JOJDKHA
obecneynBaTh HEMPCPHIBHOC MHTAHHWEC PYJICBOTO MNPUBOJAA, A TAKXKE CBIA3AHHOM C HHM CHCTCMBI
JUCTAHLIHOHHOTO YIPaBIECHHUA M YKA3arTelicH MOJIOKEHMs repa pyns B TeucHue He meHee 30 MuH, a a1
BCEX APYTHX CYIOB — B TeueHHe He McHee 10 muH.

5.5.7 Pexxum paboTh! 3MIEKTPUICCKUX ABUIATEICH MPUBOJOB CPEACTB AKTHBHOTO YIPABICHHA CYIHOM
JIOMKEH COOTBETCTBOBATh MPEAYCMOTPCHHBIM YCIOBHSM paboTHI BCETO YCTPOMCTBA, HO MO KpalHEH Mepe
JIBUraTe/IM JOJDKHBI OTBEYaTh KPATKOBPEMECHHOMY PEXXuMy paboThl B TeueHHE HE MeHee 30 MHH.

5.5.8 Dnexrpuueckuil M SNEKTPOTHAPABIMYECKHN TNPUBOJ PYJIEBOr0 YCTPOWCTBA NOMKEH 00e-
CIICUHBATB!

.1 nepexnazaky pyis ¢ 6opra Ha GOpPT 32 BpeMst ¥ Ha yroJ, ykazanHbie B 6.2.2 yactu IX «MexaHuamsry;

.2 HENPEPHIBHYIO MCPCKIAAKY Pyist ¢ 6opTa HA 60pT B TeycHHe 30 MHH AJI KOKAOTO arperara mpH
MONHOCTBIO TOrPY>KCHHOM pPYJieé M MAaKCHMAJIBHOH CKOPOCTH IHEPEHHETO XOJa, COOTBETCTBYIOMEH 3TOMH
ocaake (cM. Tarcke 2.9.2 u 2.9.3 vactu 111 «Verpoiictea, 06opyaoBaHye U CHAGKCHHEY);

.3 HempeprIBHYIO paboTy B TedcHHe | 4 mpu HauOonbHICH SKCIUTyaTALHOHHOH CKOPOCTH MEPEIHETO
X072 ¥ HpH NEPEeKIaaKe pyiid Ha yroi, obecneynparomuii 350 mepeknaiok B 4ac;

4 BO3MOXHOCTh CTOSIHKH 3JICKTPHYCCKOTO ABHTATCIS MOA TOKOM B TEYEHHE 1 MHH ¢ HarpeToro
COCTOSIHHSA (TOIBKO ML PYNICH ¢ HEMOCPESACTBEHHBIM SICKTPHYCCKUAM MPHBOIOM);

S5 Hagmexalyr NPOYHOCTh SJCKTPUUSCKOrO NMPHUBOJA MPH YCHIMAX, BO3HHKAIOIWIMX HPH MaKCH-
MAaJIbHOM CKOPOCTH 3aJHETO XOAA CYAHA.

Pexomennyercs, urober OblIa 00CCICUEeHA BO3MOKHOCTD MICPCKIAAKH PYIS MPH CPeIHEH CKOPOCTH
33THETO XOJa.

5.5.9 Ilyck m ocraHOBKa D3ICKTPHUYCCKHX JBHTATCNCH NPHBOAA PN, KPOME DSICKTPHICCKHX
JBUTATEICH PyIeH C HEMOCPSACTBEHHBIM JJICKTPUYCCKHM IPHBOJAOM, MOJDKHBI OCYLICCTBISITBCS W3
PYMIIEIBHOTO MOMEIICHHS U U3 PYIEBOM pyOKH.

5.5.10 ITyckoBeie ycTpoiicTBa AODKHBI 0OCSCIEUHBATh OBTOPHBIH ABTOMAaTHUCCKHUIA 3aIyCK 3ICKTPH-
YECKUX JBUTaTeNeH NPU BOCCTAHOBICHHH HAMPsDKCHHSA MOCHE MEPEPBIBA B MOAAYUE MUTAHHUS.

5.5.11 B pyneBoii pyOke ZOKHA OBITH IPEAYCMOTPEHA CBETOBAs M 3BYKOBAS CHTHAIM3ALA:

.1 BcUe3HOBEHNS HANPSDKCHUS B LICTH IIMTAHUS KaX/IOTO CHIOBOTO arperara, CACTCMEBI VIIPABICHHS, a
TAKKE 3aMBIKAHUS HA KOPIYC B OTHX LCILIX;

.2 KOPOTKOE 3aMbIKaHHE, OOPHIB, 3aMBIKAHHE HA KOPITYC B LEISIX YIIPABICHHS, BKIIOYast EIH 3aJaHHs
KOMaHJ U OOparHO#l CBS3M;

.3 HEHCTIPAaBHOCTB KaHaJIa MePeJaul AAHHBIX, alNapaTHbIX CPSACTB H MPOrpamMMHOro obecreucHus (B
ClIy4ac MPUMEHCHHS MPOrPaMMHUPYEMbIX JICKTPOHHBIX CHCTCM YIPABICHUS);

.4 MHHNMaJBHOTO YPOBHS Macia B X000 M3 LUCTEPH THAPABINICCKON CHCTCMBI,

.5 GIOKUPOBAHUA THIPABIMYCCKONH CHCTCMEL,

.6 MIPEBBIIICHAE AOITy CTUMOH Pa3HHULIBI MEKAY 3aJAaHHBIM U JCHCTBUTEIIBHBIM MOIOKESHUEM TIEpa PyIs,
€CNIH JOCTIKEHHE JEHCTBUTENIPHOIO TMOJNOXKCHHS IIEpa Py B COOTBETCTBHC C 3aJaHHOM KOMAaHIOH HC
JOCTHUTAETCs B MPEACIaxX JOMYCTHMOIO BPEMCHH ISl CHCTEM YIIPABIICHUS ¢ OOPATHOM CBA3bI0 (Hampumep,
JUISL cIeAsIe CHCTEMBI H aBTOPYICBOro). JlaHHas CHTHANMHM3AIMA MOXET OBITh BEI3BAHA MCXAHHYCCKOM,
THIPaBIICCKON HIIH NIEKTPHICCKOH HCHCIIPABHOCTHIO.

Kpome Toro, nomxHa OBITH NpEAyCMOTPCHA HMHIAMKALWS PabOTHl SIEKTPOABHUTATEIICH CHIIOBBIX
arperaTos pPyJIeBOro IPHUBOAA.

5.5.12 HemcnipasHOCTH, B TOM YHCIIC YKa3aHHBIC B 5.5.11, KOTOpBIC MOrYT BBI3BaTh HEKOHTPOJIHP-
yeMoe MEpEMEIICHHE Nepa Py AOJDKHEI OBITh 9eTKO HACHTH(HIMpoBaHEL. B ciygac oOHapykeHHsS Takux
HEHCNPABHOCTEH NEPO Py JOJDKHO OBITh 3aMKCHPOBAHO B TCKYLICM IOJIOKCHUH.

5.5.13 V mocra ynpapieHHs INIABHBIMH MEXAHU3MAaMH JOJDKHA OBITh MPEAyCMOTPEHA CBETOBasA H
3BYKOBasl CHTHAIA3ALHAS:

.1 ycye3HOBEHUS HANPSHXKEHUS, 0OpbIBa (a3sl;

.2 meperpy3KH B LEMH MMUTAHHUST KAKAOrO0 CHIOBOTO arperara;

.3 MMHUMAJILHOTO YPOBHS Macia B JIOOOH W3 [UCTCPH THAPABIMICCKOH CHCTEMBI.
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KpoMe TOro, momksa ObITh HpEeJyCMOTPEHA HHAWKAIWMSA pPabOTHI SJICKTPOABHraTeIeH CHIOBBIX
arperaros pylaeBOro NpUBOJAA.

5.5.14 CucTteMsl yIIpaBICHHS ICKTPOPHBOAAMH PYJICBOrO YCTPOHCTBA, yKka3auusie B 2.9.13 u 2.9.14
gactu Il «VYerpoiicta, obopyroBaHHe M CHAOKEHHE», AODKHBI MOJTy4YaTh MHUTAHHWEC O OTAEIBHBIM
(dumepaM, MPOJOKCHHBIM Pa3HBIMH TPAacCaMH OT CHJIOBBIX LCNICH PYJICBOrO HPHBOJAA B PYMIEIBHOM
TIOMCLICHAN HIH HEIOCPEACTBCHHO OT INHMH PAaCHPCACIHTCIBHBIX YCTPOMHCTB, MHTAOMMX 3TH CHIOBHIC
LEIH.

5.5.15 B pyMmensHOM MOMEIICHHH AODKHBI OBITH MPEAYCMOTPEHBI CPEACTBA OTKIIOYECHHS JIHOOOH
CHCTEMBI YIPABICHUS C MOCTHKA OT PYJICBOTO NMPHBOJAA, KOTOPHIH OHA OOCITYKHBACT.

5.5.16 Kaxxqas cucreMa AUCTAHITHOHHOTO YIIPABJICHMS, npeaycMoTpeHHas B 2.9.13 u 2.9.14 wacru 111
«Yerpoiictea, 0G0pyIOBaHHE M CHAOKCEHUCY», JOJDKHA UMETh COOCTBCHHYIO, BKIIIOYAsi BCE NCKTPHICCKHE
KOMIIOHCHTBI, HE3aBHCHMYIO IICIb ICPCAAYH CHTHANOB YIPABICHHS HCIONHHTCIBHOMY MCXaHHU3MY
PYACBOro MPHBOAA M OBITH YCTPOCHA Tak, YTOOBI MEXAHHYCCKAS WM JNICKTPHICCKAas HEHCIPAaBHOCTh B
OJHOM M3 HHX HE NPUBOAMIA K BBIXOAY M3 CTPOs Apyroil. IIpoBoxa, KIeMMbI M KOMIOHCHTHI CHCTEM
VIOPaBJICHI, YCTAHOBICHHBIC B OOIIHMX PacIIPEACITATEIBHBIX KOPOOKAX, PaCIpEACTHTCIBHBIX IMUTAX HIH
MyJbTaX XOJZOBOTO MOCTHKA, @ TAKKE LENM OOLIMX KOMMYTALMOHHBIX YCTPOWCTB CHCTEM YIPaBICHHSL,
JOIKHBI OBITh YJAJCHBI APYT OT APyra HA MaKCHMAIBHOC PACCTOSHHC HIIH PA3JCICHBI C MOMOINBIO
TIEPETOPOIOK U3 HETOPIOYIETO MaTEepHAala.

5.5.17 Tlpu HamuuuH ABYX CICAAIUX CHCTEM YIPABICHUS, HX YCHIHTCIH JOJDKHBI OBITh Pa3ACIICHBI
KaK JNMEKTPHICCKH, TaK M MexaHmdeckd. Ilpm Hammamm Kak clemsmed, Tak W HECICIAmMEH CHCTEM
VIOPABICHMS, YCHJIMTCIH CICAMINCH CHUCTEMBI YIPABICHHS JOJDKHBI UMETh OTACIBHBIC YCTPOWCTBA
samutel. [Ipu aToM momkHA OBITE 0OECTICUCHA CEICKTHBHOCT CPAOaTHIBAHMS 3AIIUT.

5.5.18 Eciu mpe1yCMOTpPEHBI AONOIHUTENBHBIE YCTPOHCTBA YIPABICHHUS, TO HX SJICKTPHICCKHIE LIETIH
JOJDKHBI IMETh YCTPOMCTBA OTKIFOYCHIS, YCTAHOBJICHHBIC BO BCCX MOJIOCAX.

5.5.19 YcrpoiicTea 0OpaTHO#M CBS3H M KOHCYHBIC BBIKIIOYATCIH MJISI CHCTCM YIIPABJICHHS PYJICBOrO
JIEKTPOIPHBOAA, COCAMHEHHBIE ¢ GamIepoM pymnsd WM HCHOIHUTENBHBIM MEXaHH3MOM, JOKHBI OBITH
JMEKTPUICCKH M MEXAHHYECKH Pa3AeIbHBIMH.

5.5.20 JIrobast 13 BO3MOXHBIX HEHCIIPABHOCTEH (MOTEps MHTAHHS WIH HEHUCIPABHOCTh B CHCTEMAx
VIIpaBIeHHA ¢ 0OparHOi CBA3bIO) HE JOJDKHA MPHUBOAMTH K MOJHOH MOTEPE YNPABISCMOCTH PYJICM.

5.5.21 Hanpaenenue BpalleHHs INTypBajda WIH JBIDKCHHA PYKOATKH YHPAaBILIOLICIO Aammapara
JOKHO COOTBETCTBOBATh HAMPABJICHHIO IICPEKNAIKH TEPa Pys.

B cucTeMe KHOMOYHOTrO yNpaBJICHHs KHOMKH JOJDKHBI ObITh PAaCIOIOXKEHBI TAKHM 00pa3oM, 4TOObI
BKJIIOUCHHE KHOIIKM, HAXOAAWICHCSA ¢ IPaBOH CTOPOHBI, 00ECHEUHBANo ABIXKCHHC IEpa Pyiisi BOPABo, a
HAXOMAIIECHCS C JIEBOH CTOPOHBI — JABIDKCHHE €r0 BJIEBO.

5.6 JIEKTPHYECKHE ITPHBOJABI AKOPHBIX H IIIBAPTOBHBIX MEXAHHU3MOB

5.6.1 B momonncuwue k TpeboBanmaM 6.3 u 6.4 yactu IX «MexaHusmbny MpUBOA Opalnnmiici, SKOPHO-
IIBAPTOBHHIX LIMIICH U MIBAPTOBHBIX JICOEIOK AOMKEH OTBEYaTh TpeOoBaHHAM Hactosmeit yactu [Ipasmi.

5.6.2 JnexTpuuccKHEe NPHBOABI SKOPHOTO M IIBAPTOBHOTO MCXAHHM3MOB JOJDKHBI OOCCIICUMBATH
BO3MOJKHOCTb CTOSHKHM HOJ TOKOM. IIpOOIDKHTEIBHOCTD CTOSHKH ITOA TOKOM AOJDKHA OBITH OrpaHHYCHA
BpeMEHeM cpabaThiBaHMsl 3AIMUTHI OT MEPErPy3KH WM 3aLIUTHI [0 TEMIEparype oOMOTOK, HO He Oonee
30 ¢ a1 IKOPHBIX MEXAaHH3MOB U 15 ¢ Ul IIBApTOBHBIX MEXaHU3MOB.

5.6.3 V sAKOpHO-IUBApTOBHBIX INMMICH W IIBApTOBHBIX 1eOSIOK HA CTYNEHIX CKOPOCTEH, MpeaHa-
3HAYEHHBIX TOJBKO JUIsl [IBAPTOBHBIX ONCPALMi, NO/DKHA OBITH NPEAYCMOTPEHA 3aLIUTA OT MEPETPY3KH
JMEKTPHUIECCKOTO JBUTATCI.

5.6.4 Tluranue SNEKTPHUECKUX MPUBOAOB AKOPHBIX MIMUIEH JOJDKHO orBedars TpeOopaHuaM 4.3.1 u
433.
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5.7 JJEKTPUUYECKHE ITPUBOJABI HACOCOB

5.7.1 DnexTputecKue JBUraTteid TOIUIMBHEIX U MACIONECPSKAYHBAIOIIMX HACOCOB U CEMaparopoB, a
TAK)KC HACOCOB IMPKY/ISILMH OPraHUYSCKUX TEIUIOHOCHUTENCH, AOMKHE ORITE 0OOpYIOBAHBI AMC-
TAHIIMOHHEIMH OTKTIOYAOINUMH YCTPOHCTBAMH, HAXOMIIIUMUCSA BHE TOMEINECHHN 3THX HACOCOB H BHE
IIaXT MAIIMHHEIX TIOMEIOCHNH, HO B HETIOCPEACTBCHHOM OIM30CTH OT BBIXOAA M3 STHX MTOMCIICHHI.

5.7.2 JnexTpuueckue ABUTATCIH HACOCOB, OTKAYHBAIOIIUX >XUAKOCTH 3a OOPT Uepe3 OTIHMBHBIC
OTBEPCTHS, HAXOMIIIHCCS BBILIC YPOBHS BATCPIMHHUM NMPHU CaMOi Maloi ocaike CyIHa, B MECTAaX CIyCKa
CHacaTeIbHBIX LUTIONIOK KN CHACATETBbHEIX IIIOTOB AO/KHEI OBITH OOOPYIOBAHBI BBIKITIOUATCIISIMH,
HaxXOJALUTUMUCS BOJH3M MOCTOB VIIPABACHUS HNPUBOAHEIX MEXaHH3MOB CIIYCKOBBIX VCTPOHCTB
COOTBETCTBYIOIIMX LITIONOK HIH ILIOTOB.

5.7.3 OnexTpuueckue ABUraTeIN ABAPHHMHBIX IIOJKAPHBIX HACOCOB M IOTPYXKHBIX OCYIIHTEIBHBIX
HACOCOB JO/DKHBI UIMETh YCTPOUCTBA AUCTAHIIMOHHOTO IyCKa, PACTIONOKEHHbIE BHIIIE IATyOBl MepeOopok
(cM. 3.2.3.9 yactu VI «JIpoTHBOnIOKapHAS 3aIIUTa»).

VYerpoiicTBa JUCTAHIHMOHHOTO ITyCKAa JODKHBI MMETh CBCTOBYIO CHIHATH3AIMIO O BKIIOYCHHU
DNEKTPUYECKOTO MPUBOJA.

5.7.4 Otxmrogaromue yCTPOUCTBA DICKTPHUSCKUX IPHUBOAOB, VKaszaHHbE B 5.7.1, ZOmKHBI OBITH
pa3MEIIEHBl HAa BUAMMBIX MECTaX, 3aKpPBITH CTEKIOM H CHAOXKEHBI MOICHSIOIIUMH HAAIIHCIMH.
Otxrrodaromue yeTpoicTBa J0KHB 00€CTOUMBATh (huaepa MUTAHUS ITUX DICKTPHUESCKUX TMPHBOIOB.

5.7.5 MecTHblii IycK NOXKapHBIX U OCYIIHTEIBHBIX HACOCOB JO/UKCH OBITh BO3MOKEH JAAXKE B CIydac
TOBPEXKACHUS UX LEMEH AUCTAHIINOHHOTO YIIPABICHHUS, BKIFOUAS AlNapaTypy 3alIuThl (CM. Takxke 6.6.8.3
qactu VI «[IpotnBomoxkapHas 3ammray).

5.7.6 OnexTpuueckue IBUraTeIN HACOCOB MEPEKAYKH, cAadd WM cOpoca Hedrecomepkamux u
CTOUHBIX BOJ JO/DKHBI HMMETh YCTPOMCTBA AHCTAHLHOHHOTO OTKIIOYCHHS, YCTAHOBJICHHBIC B pPaHOHE
PacIIONIOKCHHST BBIXOAHBIX MATPYOKOB, €CIM HE MPEAYCMOTpeHA Tene)OHHASA CBA3b HIH PAgHOCBA3b
MEXKIY MECTOM HaOMIOACHHS 32 COPOCOM M MCCTOM YIPABICHHA OTKAUYHBAIOIIHMH HACOCAMH.

5.8 JJEKTPHYECKHE IIPUBO/bLI BEHTHJIATOPOB

5.8.1 DnexTpudecKye ABUraTesll BCHTHISTOPOB MAIIHHHBIX MOMELUCHHI JOJDKHBI HMETh HE MCHEE
JBYX OTKITIOYAIOMMX YCTPOMCTB, MPHYEM OJHO M3 HHUX JOKHO HAXOOHUThCA BHE STHX MOMELICHHH M HX
IIAXT, HO B HCMOCPCACTBCHHOM OM30CTH OT BBHIXOAA M3 ITHX MOMEIUCHHH. PekoMeHayeTcs pacmonarars
9TH OTKJIIOYAIOIIKC YCTPOHCTBA B OOIIEM MECTC C TAKHUMH K€ YCTPOICTBAMH, yKazaHHBIMH B 5.7.1.

5.8.2 DnekTpHyecKUe JBUraTe/Il BEHTHISITOPOB IPY30BBIX TPIOMOB U BEHTHIATOPOB KaMOy3a JO/KHbI
HMETh OTKITIOYAIOIIHE YCTPOICTBA, PACIIONOXKCHHBIC B MECTAX, JIETKO JOCTYIHBIX C TIABHOH maryOsI, HO
BHE MIAXT MANIMHHBIX ITIOMCIICHIH.

DNEKTPUYCCKUE JBUTarciv BHITSHKHOH BCHTWISALMH KAMOY3HBIX IUIHT HE3aBHCHMO OT 4YHC/IA
OTKJIIOYAIOIUX YCTPOHCTB JOJDKHBI HMETh OTKIIOHAIOIICE YCTPOUCTBO, PACTIONOKEHHOE HEMIOCPCACTBCH-
HO B TIOMEIICHUH KamOy3a.

5.8.3 Dnexrpuucckue ABUraTeaM OOIMCCYA0BOH BCHTHISALIMH JOJDKHBI HMETh MO KpaMHEH Mcpe aBa
YCTPOHCTBA AWUCTAHIIMOHHOTO OTKIIOYEHHS HX, MPHYEM OJHO AODKHO OBITh PACHONONCHO B PYJICBOM
pyOKe, a BTOPOC OTKIIIOYAIOIICE YCTPOHCTBO AOIKHO HMETh JOCTYI C OTKPHITOH MamyObl.

JIn cyaoB ¢ yCTaHOBKOM MaIOH MOIHOCTH (KPOME MacCakKUPCKHX) JOMYCKACTC NPUMCHEHHC OXHOTO
YCTPOHCTBA AUCTAHIMOHHOTO OTK/IIOYEHMS, PACMOIOKEHHOTO B PYICBOH pPyOKe WIH B MECTE, JETKO
JOCTYITHOM C INIABHOH MayOHl.

5.8.4 JnekTpUdecKHE ABHraTeNd BCHTHIATOPOB TMOMEIUCHHHA, KOTOPHIC 3AINUINCHBI CHCTEMOM
00BEMHOTO TOXKAPOTYIUCHHUS, MODKHBI MMCTh OTK/IIOUAIOIIEE YCTPOMCTBO, ABTOMATHYCCKH Cpabarhi-
BAIOLLEE MPHU IMyCKE CUCTEMBI MOXKAPOTYLICHHUS B JaHHOE noMmelneHue. [Ipu Hamamm B TakuX MOMEIIEHHUAX
MPOTHBOMOMXAPHBIX 3aKPHITHH, aBTOMATHYECKH MEPSKPHIBAIOLIMX JOCTYNl BO3AyXa MPU MOXApe B ITHX
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MOMCIICHHUAX, JOIYCKACTCS PYYHOC OTKIIIOYCHHC BCHTHJIATOPOB, IPH 3TOM OTKIIOYAIOIIHE YCTPOMCTBA
JIOJDKHBI HAXOAUTHCS BHE 3THX IOMCIICHIH.

5.8.5 Ortxmoyaromme yCTPOHCTBA JICKTPHYCCKHX JBHTATCICH BCHTHISTOPOB, NEPEUHCIICHHBIX
B 5.8.1, 58.2 u 5.8.3, nomkHBI OBITH CTPYIIHPOBAHBI HAa CYJHE TaK, YTOOBI BCE OTH JJICKTPHUCCKHC
JIBUTATCITH MOTIIH OBITH OCTAHOBIICHBI HE 0ojiee d9eM U3 Tpex MecT. OTKIoYaomue yCTPOHCTBa JOIKHBI
obecroumBars (uacpa MUTAHUS ITHAX NCKTPHICCKAX JBUTATCICH BEHTHIATOPOB.

5.9 JEKTPHYECKHE NIPHBO/ABI HLTIONOYHBIX JEBEJOK

5.9.1 OnexTpuucckuii MPUBOA LLTIONOYHOH JeOeaKH JOIDKCH OOCCIICUHBATh BBHIONHECHHE TPeOoBa-
uui 6.20 gactu 11 «Cnacarenpusie cpeactsay [IpaBun mo o0OPyIOBaHHIO MOPCKHX CYIOB.

5.9.2 Opranbl ympaBiaeHHS DICKTPHYCCKAM MPHBOAOM MLTIONOYHOH JIEOCAKH IOJKHBI HMETh
YCTPOMCTBO CaMOBO3BpAaTa B MOJOXKEHHE «CTOID).

5.9.3 HemnocpencTBeHHO y NOCTa YIPABICHHS LUTIONOYHON JICOCAKOM JOMDKEH YCTAHABIHBATHCS
BBIKJTFOYATEIb CHIIOBOM OCIH 3JICKTPHUICCKOIO ABHUTATCIIA.

5.10 JTEKTPAYECKHUE IIPHBO/Ibl BONOHEIIPOHUIIAEMbBIX M IPOTHBOMOXKAPHBIX JIBEPEM

5.10.1 DnexTpUyUeCKHe MPHBOIABI BOJOHCIPOHULAEMBIX JBEPCH MOJDKHBI 0OCCICUHBATh BHIMOJHCHHC
tpeboparuit 7.12 wactu III «YcrpoiicTa, 060pyaoBaHHE H CHAGKCHHEY.

5.10.2 IlutaHue 37IEKTPUYESCKUX NMPHUBOAOB M CHTHAIM3ALMH O IOJOXKCHHUH M 3aKPBITHH BOAOHEIIPO-
HULIACMBIX JBEPEH NODKHO OCYLICCTBIATHECA OT OCHOBHOTO, aBapUMHOIO M aBaApHMHOIO MEPEXOJHOTO
HCTOYHHUKOB 3MEKTPUUCCKOH SHEPTHH B COOTBETCTBHH C TpeOoBanmsmu 4.3.1, 9.3 u 19.1.2.

5.10.3 Oackrpudcckoc 0OOOPYAOBAHHC BOJOHCIPOHHLIACMBIX ABEPEH W OTHOCAINHECS K HEMY
SIIEMEHTHl JOJDKHBI OBIThH PACMONIOKCHBI, HACKONBKO 3TO MPAKTHUYSCKH BO3MOXKHO, BBILIC MANYObI
nepebopoK 3a HpeJenamMy ONacHbIX PAiiOHOB W MOMEIICHHM.

5.10.4 B Tex ciygasx, KOraa ICKTPHICCKOE 000pyI0BaHHE PAcTONOKEHO HIDKE MamyObl mepeOOopok,
HX KOpIycCa JOJDKHBI HMCTh CICAYIOIMHAC CTCIICHH 3aIMUTHI:

.1 U1 SNCKTPUYECKUX JBUTATCIICH U CBA3AHHBIX C HUMH JIEMEHTOB ympaBneHus — 1PX7;

.2 111 JaTYUKOB yKa3aTeleH MOJOXKCHU ABEPCH U CBSI3aHHBIX C HUMH 3NeMeHTOB e — 1PX8;

.3 A1 3NCMEHTOB 3BYKOBOM CHUrHANM3alMuy ABrkeHus asepu — 1PX6.

5.10.5 CunoBble UEnyU, UCNH YNPABJICHHS, WHAMKAIMA H ABAPHAHO-NPEAYNPESAUTESIIBHON CHUTHAJIH-
3alUH JOJDKHBI OBITh 3ALIMINCHBI OT MOBPEXKACHUS TAKUM 00pa3oM, YTOOBI OBPEKIACHHE DIICKTPHIECKOH
OCMH  OJHOM JABEPH HE BHI3BIBAJIO MOBPCKACHUS B J00OH Apyroii uenu. KopoTkue 3ambIkaHus HIH
Jpyrue MOBPCKACHHA B CHCTEMAax aBAPHIHO-TIPCIYHPCIUTCIBPHOM CHIHAMM3ALMH WIH HHIAKALUH
TIOJIOXKECHHUS NBCPH HE AOJDKHBI BBI3BIBATH MMOBPCK/ICHUMA CHIIOBOH LIETIH H LEMH YIPABICHHI. YCTPOHCTBA
JIOJDKHBI OBITh TAKUMH, YTOOBI IIPOHUKHOBCHUE BOJABI B SICKTPUYECKOE 000PYIOBaHME, PACMONOKCHHOE
HIDKE TTANyObI IepeOOpOK, HE IPHUBOAMIO K OTKPHITHIO ABCPH.

5.10.6 EnunpdHbIH OTKA3 B CHJIOBOM IICTIH HITH B LICTIH YIIPABJICHUS CKOb3ALICH BOJOHEPOHUIACMOH
JBEPH HE NOIDKCH IPHBOAUTH K OTKPHITHIO 3aKphIToM asepu. Ilomada muTaHMA AOMKHA MOCTOSHHO
KOHTPOJIHPOBATHCS B HENOCPEACTBEHHOM OIM30CTH OT KaXI0To JIeKrpoasuraress, tpebyemoro 7.12.5.7
gactu Il «Ycrpoiictea, 06opyaoBanue u cHabxkeHHE». Icae3HOBCHUE NUTAHKUA B CUJIOBOMH LIENH U B LIENH
yIpPaBICHHA JOJDKHO BHI3BIBATH CpabaThIBaHKUE 3BYKOBOH U cBeTOBOM curHanu3auuu B LITTY u Ha xomoBoM
MOCTHKE..

5.10.7 DneKTPHYECKIC TPHBOABI YCTPOHCTB, YACPKHUBAIOMIMX MPOTHBOMIOKAPHBIC IBEPH OTKPHITHIMH
(cm. 2.1.3.4 gactu VI I IpoTHBONIOXKAPHAS 3AMIUTA»), JOIDKHBI:

.1 mony4yaTe MATAaHHE OT OCHOBHBIX M ABAPHHHBIX UCTOYHHKOB JJICKTPHUYECCKON SHEPruy;

.2 UMETh JAWCTAHIMOHHOC YMPABICHHC W3 PYICBOH pyOKHM IS 3aKpbIBaHWs KaXAOH IBCPH B
OTACIBHOCTH, N0 TPYIHIaM HIIA BCEX JBEPCH OTHOBPEMEHHO;
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.3 aBTOMATHYCCKH 3aKpHIBATh BCE ABEPH OJHOBPEMEHHO NPH MCYCIHOBCHUHM HANPSOKEHHS MHTAHUA,
.4 GbITH CKOHCTPYHPOBAHBI TaKUM 00pa3oM, 4TOOHI 1000€ MOBPEKICHHE B YCTPOICTBE 3aKPHIBAHUS
OZIHOM JBEPU HE BHIBOAWJIO U3 JCHCTBHS CHCTCMBI IIMUTAHUA U YIPABICHHS APYTHMH ABEPbMH.

5.11 JJIEKTPHYECKHUE MMPUBOABI TOMMOYHBIX YCTPOMCTB, KOTJIOB I HHCHHEPATOPOB

5.11.1 DneKTpUYMECKUE NPUBOABI TOMOYHBIX YCTPOMCTB, KOTIOB M HHCHHCPATOPOB JO/KHBI MMETh
YCTPOMCTBA MUCTAHLHMOHHOTO OTK/IFOUCHHS, PACIOTIOXKCHHBIE BHE ITOMEINCHUH, IJC OHM YCTAHOBJICHBI
(cMmotpu Takke 5.3.8 wactu X «Komisl, TEIIIOOOMEHHEIE ammaparsl U COCYABI MOX JaBicHUEM» U 4.3.6,
4.10.3.4 u 6.2.3 uactu XV «ABTOMaTH3aLI»).

5.11.2 Ecnu noMmemeHMs, IA€ YCTAHOBACHBI HMHCHHEPATOPBI M KOTIBI, 3alMINCHBI adpO30TbHOM
CHCTEMOM MOXKAPOTYLICHHU, TO ICKTPUICCKUC ITPUBOABI TOIIOYHBIX YCTPOHCTB KOTIIOB U HHCHHEPATOPOB
JOJDKHBI ABTOMATHYIECKH OTKITIOUAThCA P ITyCKE 3TOM CHUCTEMBI.

5.12 JIEKTPHYECKHE MPUBO/IbI CPEJCTB OCYIIEHUAS HOCOBBIX IIOMEILNEHWI
HABAJIOYHBIX CYIOB

5.12.1 B momonuenme k TpeboBanmam 7.9.2 um 7.9.3 uwactm VIII «Cucremer u TpyGOmpoOBOAB
3NEKTPUUCCKYE MPUBOIBI CPEACTB OCYLICHUS HOCOBBIX TIOMEIICHHUI HABAJIOYHBIX CYA0B JODKHBI OTBEYATh
TpcOOBAHUAM HACTOSINEH YaCTH.

5.12.2 Ha x0om0oBOM MOCTHKE HJIM Ha APYIOM IOCTY, OTBe4aromeM tpebosanusm 7.9.2 gactu VIII
«Cuctemsl u TPYOOIPOBOABI», JODKHA OBITh MPEAYCMOTPEHA MHAMKALMA O MOJHOCTBIO OTKPHITOM HITH
MOJIHOCTHIO 3aKPHEITOM TOJIOKCHHAN KITATIAHA.

5.12.3 Dnekrpudeckoe 000PYIOBAHIE CPCACTB OCYIICHHSA HOCOBBIX MOMCHICHHME HABAJIOUHBIX CYAOB,
MpYU YCTAHOBKC B JIOOOM M3 TAaKHMX I[MOMCIICHWH, JOJUKHO MMETh CTCHCHD 3ammurhl HE Himoke IPXS,
COOTBETCTBYIOIIYIO MCIIBITAHUIO BOASHBIM CTONOOM PABHBIM BEICOTE MOMEIIEHHS, B KOTOPOM YCTAHOBIICHO
JNCKTPUYCCKOS 000PYIOBaHUE, B TCUCHHE 24 .
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6 OCBEIIEHHUE

6.1 OBIIUE MOJIOXKEHUA

6.1.1 Bo Bcex CymOBBIX NOMEINCHHSIX, MECTaX M MPOCTPAHCTBAX, OCBEINCHHE KOTOPBIX SBJIACTCS
BOKHBIM sl obecmeucHHs: OE30MacHOCTH IUIABAHUSA, YNPABICHHI MEXAaHH3MAaMH H YCTPOMCTBAMH,
OOHTAacMOCTH M 3BaKyallMd TNMACCAKHPOB H JKHUMAXA, MOCAAKH W BHICAAKH JIOIMAHA, JOIDKHBI OBITh
VCTAHOBJICHBI CTALIMOHAPHBIE CBETHIBHMKH OCHOBHOTO OCBEILUEHMS, KOTOPHIE IIONYYAlOT MHUTAHHE OT
OCHOBHOTO WUCTOYHHKA 3JICKTPHYCCKOH IHCPTHH.

IlepeueHr moOMEIICHHMI, MECT W NPOCTPAHCTB, TAC B JOTMOJHEHHEC K CBCTHJIBHHKAM OCHOBHOTO
OCBCIICHUS JOJDKHBI OBITh YCTAHOBIICHBI CBETHIBHUKH aBAPUMHOTO OCBCmicHus, mpuseacH B 9.3.1.1 u
19.1.2.1.1.

6.1.2 CBeTHIBHHKH, YCTAHOBIICHHBIC B TIOMCIICHUAX U NPOCTPAHCTBAX, IJIC BO3MOXKHO MCXAHUICCKOE
MOBPEIKACHUC KOJMAKOB, JOMKHBI OBITh CHAOXKCHBI 3AIUTHBIMHA CCTKAMH.

6.1.3 YcraHOBKa CBCTHJIBHHMKOB JOJDKHA BBITIOMHATHCH TAKHM OOpa3zoM, 4TOOBI MCKIIIOHAINCH HArpeB
kabesei 1 ONU3NEKAIMAX MATEPHATIOB A0 TEMIICPATyPhl, MPCBHINAIOIICH AOMYCTHMYIO.

6.1.4 B nmoMemeHnIX U MECTax, KOTOPBIE OCBEIIAIOTCS JIOMHUHECIICHTHBIMH JIAMIIAMH H B KOTOPBIX
HaXOAATCS BUAMMBIC BPALIAOIHCCS YACTH MCXAHU3MOB, JOJDKHBI OBITh NPUHATHL MEPHI ISl YCTPAHCHUA
cTpobockonuueckoro 3ddexra.

6.1.5 CBCTHIIPHMKH HAPY>KHOTO OCBELICHHS JOJDKHBI OBITh YCTAHOBJICHBI TAKAM O00pPa3oM, 4TOObI HE
€O3JaBaJIOCk CBETOBBIX IOMEX CYAOBOXICHHIO.

6.1.6 B nomemeHMIX U MPOCTPAHCTBAX, OCBEINAEMBIX CBETHIBHHUKAMH C Pa3psSAHBIMH JIAMIIAMH, HE
00CCIICUMBAIOIUMY HETIPEPBIBHOCTH TOPCHHUA MPHU KOJNCOAHMSIX HANPSDKCHHWS B COOTBETCTBHH C 2.1.3,
JOJDKHBI NIPEAYCMATPUBATECS TAKXKE CBETHIBHHKH C TaMMAaMH HAKATHBAHHI.

6.1.7 AKKYMYIITOPHBIC H APYTHE B3PHIBOOMACHBIE MOMELICHHS JO/DKHBI OCBEIIATHCS CBETHIIBHUKAMU H3
CMCIKHBIX OE30MacHBIX MOMCIICHHH Yepe3 ra30HEeMPOHUIAEMBIE 3aCTEKJICHHBIC OTBEPCTHSL WIH CBETIUIbHH-
KaMH B3PbIBO3ALIMIICHHOTO HCTIOMHCHIS, YCTAHOBICHHBIMH BHYTPH MOMEIICHHH (CM. Takoke 2.9).

6.2 IUTAHHUE YJIEKTPAYECKHX IENEH OCHOBHOI'O OCBEINEHHA

6.2.1 PacnipeaeTUTCIBHBIC ITUTHE OCHOBHOTO OCBEIICHUS JOJIKHBI MOTY4YaTh MUTAHHUE MO OTJCIbHBIM
¢bugepam. OT IIUTOB OCHOBHOTO OCBCINCHHS JOMYCKAETCS OCYIIECTBITh IHTAHHE SJICKTPHUCCKHX
MPUBOAOB HEOTBETCTBCHHOTO HA3HAYCHUA MOIMHOCTBIO A0 0,25 kBT M OTAENBHBIX KalOTHBIX
ANEKTPUICCKUX TPEIOK ¢ HOMUHAIBHBIM TOKOM 10 10 A.

6.2.2 YcrpoiicTBa 3aIUThl KOHEYHBIX EMEH OCBELICHHA JO/DKHBI HMCTh HOMHHAIBLHBIE YCTaBKH IO
TOKy He Oomee 16 A, cyMMapHbIii TOK HArpy3KH MOIKITIOYCHHBIX NOTPEOHTENCH 3NEKTPOSHEPTHH HE
nomkeH npessimark 80 % Toka ycTaBKH.

UKCI0 OCBETHTEIBHBIX TOYCK B KOHCYHBIX LEMAX OCBELICHHS HE JOIDKHO MPEBHINATh MPHBEACHHBIX B
tabn. 6.2.2. KarorHbic BEHTUISTOPH! U APYrHe OBITOBBIE MPUOOPH MOTYT MOJYy4arh IMHTAHHE OT KOHCYHBIX
LeneH OCBEIICHHA.

Tabauia 6.2.2

Hanpsokenne, B MakcHMaTbHOEe YHCIIO OCBETHTEIILHBIX TOUCK
Jlo 50 10

Or 51 no 120 14

Ot 121 o 250 24
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6.2.3 OcBeIICHHE KOPUIOPOB, MAIMHHHBIX MOMEIICHHH, TYHHEIEH BAIOIPOBOAOB, YKa3aTeIeH VPOBH:I
BOABI B KOTJIC JOJUKHO MOJYYaTh NMHTAHHE HE MCHEE HEM IO IBYM HE3aBHCHUMBIM (HICPaM C TAKUM
PacCIONIOKCHUEM CBCTHIBHUKOB, YTOOBI JaKE€ B CIyYae BBHIXOJA M3 CTPOS OXHOrO u3 (uaepos
o0ecrieurBanach BO3MOXKHO OOJbIIAs PABHOMECPHOCTh OCBEINCHMSA. JTH (PUACPH JODKHBI IOTIydYaTh
MMTAaHUEC OT PA3HBIX IPYNIOBHIX INMTOB, KOTOPHIE B CIy4Yac MNPUMCHCHUS CCKIHOHUPOBAHHBIX INHH
OCBCILICHUS B INIABHOM PACIPEACIUTEIBHOM IMUTE AO/DKHBI IIOTYyYaTh MUTAHUE OT Pa3HBIX CEKUUH HIMH.
OnmuuM u3 PuaepoB Moxket ObITe PuAEp, MOTYUAOINNE MHUTAHUE OT ABAPHHHOIO PACIPEASIUTEIBHOIO
IIUTA.

JUtd TPy30BBIX CYIOB C UISKTPHUSCKOM YCTAaHOBKOM Malod MOIIHOCTH JOIYCKAcTCAd IHMTAHHE
OCBCIICHMS YKA3aHHBIX MOMCINCHHH, 3@ UCKIFOYCHHEM MAIIMHHBIX, OCYIIECTBIATh MO OJHOMY GHIEPY
OT IPYNIOBOTO IMUTA WM HETIOCPEACTBEHHO OT ITIABHOTO PACIPEAESIUTENLHOIO ITUTA.

6.2.4 CBCTUIIBHUKHA MECTHOTO OCBCLOCHHS B KHJIBIX MOMEINCHHSX, 4 TAKXKE IITCICEIbHBIE PO3CTKH
JIOJDKHBI [IOTy4arh MUTAHUE OT LIUTA OCBELICHUS MO OTACIbHOMY GHIACPY, Apyromy, deM (uaep muTaHus
CBETHJIBHUKOB OOLIETO OCBEINCHHS.

6.2.5 Ecnm cynHO pa3iensdeTcs Ha IVIABHBIE IPOTHBOIIOXKAPHEIE 30HEI, OCBEINCHHE KKAOW 30HEI
JOJDKHO TONYYaTh MUTAHHE MO ABYM (uIacpam, HE3aBUCHMBIM OT (HICPOB, NMUTAIOINNX OCBELICHHE
APYTUX IMPOTHUBOIIOXKAPHBIX 30H.

@unepsl OCBCIICHUS IO BO3MOKHOCTH JO/DKHBI OBITh IIPOJIOXKEHBI TAKMM 00pa3oM, 4TOObI IMoXKap B
OJHOH 30HE HE MOBpeIHa (QUIACPOB, MUTAIOINUX OCBELICHHUE B APYTHX 30HAX.

B ciayuae nmpuMeHeHHs CEKIHMOHHPOBAHHBIX IIHH OCBEINCHUS B IIABHOM PACIPEICIUTEIBHOM LIUTE
Takue (puaepbl JODKHBI MOIYYATh MUTAHUE OT PA3HBIX CEKLMH IOHH.

6.2.6 OCHOBHOC OCBCLICHHC JO/DKHO OBITh BBINOJTHEHO TaKUM 0Opa3oM, YTOOBI MPH MOXKape WIH B
aBapUUHOW CHUTYyalLMH B MOMCINCHUSIX, B KOTOPHIX PACTIOIOKECHBI OCHOBHBIC HCTOYHHKH 3HEPTHH W/HIH
TpaHchOPMATOPbl OCHOBHOTO OCBCIICHUS, CCITH OHH HMEIOTCS, CHCTEMA aBapHHHOTO OCBELICHH HE BBIXO-
U2 U3 CTPOSL.

6.2.7 CraioHapHbi¢ CBETHIBHUKH OCBEILCHHS TPIOMOB JODKHBI MOTYYATh MUTAHUE OT CIICIUATBHOTO
pacmpeaenuTenbaoro mura. Ha 3ToM 1mure, kpoMe KOMMYTALIMOHHON W 3alUTHOM anmnaparypbl, JOJDKHA
OBITh MPEAYCMOTPCHA CBETOBAS CHTHAH3ALHUA O BKIIIOYCHUH OTACIBHBIX LETICH OCBEIICHHS.

J1s1 CyZ0B ¢ yCTaHOBKO# MaJIoH MOIIHOCTH AOIIYCKACTCs IIUTAHUE CBETHIIBHUKOB OCBELICHHS TPIOMOB
OT PaCHPCIACIMTCIHHOIO INUTA, PACMOJIOKEHHOTO B PYICBOH pyOke, mpu 3ToM TpeOyercs CBETOBas
CHIHATM3AIMS O HATMYHH HATPSDKEHUS B LICTH MHTAHUS CBETHIBHUKOB OCBELICHHS TPIOMOB.

6.3 ABAPHITHOE OCBEIIEHHE

6.3.1 OCBCIICHHOCTh OTACIBHBIX OMEIICHUH, MECT B TIPOCTPAHCTB, yKazaHHeIX B 9.3.1.1 u 19.1.2.1.1,
MpyU aBAPHWIHOM OCBCINCHHH NOMKHA ObiTh He MeHee 10 % oOmiel OCBEIICHHOCTH TPH OCHOBHOM
oceemeHun (cM. 6.7). JlomyckaeTcd, YToOB OCBEIICHHOCTh OT CBETHJIBHHKOB aBapHUHHOTO OCBELICHUS B
MAIIMHHOM MOMCIICHUH COCTaB/isia 5 % OCBEMEHHOCTH IPH OCHOBHOM OCBELICHHH, €CITH MPEIyCMO-
TPEHBI TITCTICCIIBHBIC PO3CTKH, TIHTAEMBIE OT CETH ABAPHIHOTO OCBEILCHHS.

1O OCBCIICHHC MOIKHO OBITH TAKHUM, YTOOBI MOXKHO OBLITO JIETKO 3aMETHTh JOPOTY BBIXOAA K MECTaM
sBaKyaruu (WM 00eCICauTh OCBEIICHHOCTE 0,5 NK).

6.3.2 Jlns momyucHust TpeOyemoil B 6.3.1 OCBEIIEHHOCTH CBETHJIBHHUKH ABAPHHHOTO OCBEIUEHHSA C
JIAMITAMHA HAKAJMBAHASA MOTYT KOMOMHHPOBATHCH € JIOMHHCCLCHTHBIMH JIAMITAMH.

6.3.3 CBCTHIBHHKH OCHOBHOTO OCBCIUEHHS JOIYCKAETCS HCHONb30BaTh B KAYECTBE CBETHIHHHKOB
aBAPUHHOTO OCBCINCHHS, CCIH OHH MOTYT MONY4YaTh NMHTAHHWE TAKKC W OT ABAPHHHBIX HMCTOUYHHKOB
SHCPrHH.

6.3.4 CeTh aBapHIfHOTO OCBCIICHHA NO/DKHA OBITh BHINOJNHCHA TakuM 00pa3oM, YTOOBI MPH MoXkape
WA B JPYTUX ABAPHMHBIX CIIyYasdsX B TIOMELICHHSX, B KOTOPBIX PACIOJIOKCHBI ABAPHIHBIC HCTOMHHKH
DJICKTPHYCCKOW DHECPrHH W/WiIH TpaHCHOPMAaropbl aBaPHITHOTO OCBCINCHHA, CHCTEMAa OCHOBHOTO
OCBCIICHHS HC BBHIXOJHJIA H3 CTPOSL.
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6.3.5 Jlng aBapHHHOTO OCBELICHHA MOTYT NPHUMCHATHCS CTALMOHAPHBIC CBCTHIIBHHUKH CO BCTPOCHHBI-
MH aKKyMYJLITOpPaMH U ¢ aBTOMAaTHIECKOH MOA3apsAKON HX OT CETH OCHOBHOTO OCBCIICHHSI.

6.3.6 Kaxariii CBeTHIIbHUK aBapHIfHOTO OCBCLICHHS WA KOMOMHHPOBAHHBIH CBETHJIBHUK JOJDKCH
ObITh 0003HAYECH HA MX BHAHMBIX YACTAX KPACHBIM I[BETOM.

6.4 BBIKJIIOUYATEJIM B IIEIIAX OCBEIIIEHUAA

6.4.1 Bo Bcex Lemax OCBELICHHS AOJDKHBI OBITh MPHUMEHCHBI ABYXIOIFOCHBIC BBIKITFOYATCIIH.

B cyxux »HIBIX H COyXCOHBIX MOMEIICHHUAX JOMYCKACTCH NPUMCHCHHUC OJHOMONIOCHBIX BBHIKITIOHA-
TCIICH B LCIAX, OTKIIOYAKIIHX OAHHOYHBIC CBCTUWIbHHUKW WU I'PyIIbl CBCTUIBHHUKOB Ha HOMHUHAJILHBIH
TOK He Gonee 6 A, a TakKe CBETHILHUKOB Ha 0C30MACHOC HANPSHKCHUC.

6.4.2 JIng cTauMOHAPHBIX CBETHIBHHUKOB HAPYXKHOTO OCBCIICHHS JOJDKHBI OBITH MPEXyCMOTPCHBI
YCTPOMHCTBA LICHTPATH30BAHHOTO OTKIIIOUYCHHS BCECX CBCTHJIBHHUKOB U3 PYJICBOHM pyOKH HIM H3 APYroro
MOCTOAHHOTO BAXTCHHOTO MOCTA HA BEpXHEH mamyoe.

6.4.3 BrixnrouaTeNu LeTnicH OCBEIICHHU MOMCIICHHUN CTAHIAN TTOXKAPOTYIICHAS JOJDKHBI HAXOIUTHCS €
BHEIIHEH CTOPOHBI 3THX MOMEIICHHUH.

6.4.4 Brikmouatean OCBELICHHS 34 CBOOOAHO CTOSIIMMH PACHPCACTHTCIBHBIMH IUTAMH JIOJIKHBI
VCTAHABIHBATHCS Y KAaXIOro BXOAA 32 PACHpeACIUTCIIbHBIHN LIHT.

6.4.5 B uensx aBapUHOTO OCBCLICHHSA HE JOJDKHBI TPUMEHATHCS MECTHBIC BBIKIIOYATEIH
CBETH/ILHUKOB,

JonyckaeTcss MPUMEHECHHE MECTHBIX BBIKJTFOUATEIICH B LICIISIX CBCTHIBHUKOB ABAPUHHOINO OCBEINCHMS,
KOTOPBIE B HOPMAIBHBIX YCIOBUAX SBJISIOTCS CBETHIBHHKAMH OCHOBHOTO OCBEIICHHAL.

ABapuitHoe OCBELICHUE B PYACBOM pyOKe AODKHO OBITH 0OOPYIOBAHO BBEIKIIOYATCIICM.

CBCTHUIBHHKH aBapUItHOTO OCBEIICHHUSA MECT NOCAIKH B CrAcarelbHbIC CPEACTBA, KOTOPHIC B
HOPMAJIBHBIX YCJIOBHSAX SIBIISIFOTCS CBCTH/IBHUKAMH OCHOBHOTO OCBCIICHHS, JOKHBI BKIHUATHCA
ABTOMAaTUICCKU IIPU O6GCTO‘{I/IBaHI/II/I CyaHa.

6.5 CBETUWJIBHHUKH TJIEIOIIEI'O PA3ZPAIA

6.5.1 Jlpoccenn u KOHAEHCATOPH! CBETINIBHUKOB TVICIOMIETO paspsia MOJKHBI 3AIUINATECA HAACHKHO
3a36MIICHHBIMH MCTATTHYCCKUMH KOJKYXaMH.

6.5.2 Konzaencaropsr emkocteio 0,5 Mx® u Oosee JODKHBI CHAOKATHCS Pa3psAHBIME YCTPOHCTBAMHE.
PaspsiqHoe yeTpoiicTBO A0MKHO OBITH BBIOJTHCHO TakuM oOpasom, 4ToObl uepe3 | MuH mocie
OTKJIFOUCHHUS KOHJICHCATOPA €ro HanpspkeHHe He npeswimaio 50 B.

6.5.3 lpoccenu u TpancopmMaropsl ¢ OOTBITAM HHAYKTHBHBIM CONPOTHBICHHUEM JOJKHBI YCTAHABITH-
BaTbCsl KaK MOXKHO ONMWKE K CBETHIIBHUKY, JUII KOTOPOTO OHH IPEAHA3HAYCHBL.

6.5.4 CBCeTWIBHHKH TICIOLICTO pa3psia, muracMble Hanpspkenwem cebimie 250 B, nomkHsl OBITH
cHaOKEHBl MPEAOCTEPETAOMMMH HAAMUCAMH, YKa3bIBAIOIIMMH HanpsbkeHne. Bee meramm Takux
CBETHJIBHUKOB, HAXOJSIIHCCS TIOA HANPSXKCHUEM, JOJKHBEI OBITh 3AIMUINCHBI.

6.6 ITENICEJbHBIE PO3ETKH

6.6.1 IllrencenpHbIe PO3ETKH AT IEPEHOCHOTO OCBEIICHUS JOKHBL OBITh YCTAHOBJICHBI 110 KpaWHEH
Mepe:

Ha manyOe BOMM3M Oparmms;

B MIOMEIIICHUU THPOKOMIIACA,

B TIOMCINICHHH MIpeoOpaszoBareNicii paguoyCTaHOBKHY;

B TIOMCIICHUH PYJIEBOTO YCTPONUCTBA,
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B ITIOMEIICHUH aBAPUUHOIO arperara;

B MAaIIMHHBIX ITOMCIICHUAX,

3a TNIaBHBIM PacHpEJECIUTENbHBIM LIIUTOM;

B CIICHUAJBbHBIX JSJICKTPUUICCKUX ITOMCIICHUAX,

B TYHHEJIC TPeOHOro Bana,

B PYJICBOH pyOKe;

B paanopyOke;

B paliOHE PACTIONOKECHHS JI1e0EI0K;

B PaliOHE BBITOPOJAOK J1ara U 3X0J0Ta,

B MOMECIICHUAX LCHTPAIHU30BAHHBIX YCTAHOBOK BEHTWIALMM U KOHIUIMOHUPOBAHUA BO3AyXa.

6.6.2 IlltencenpHble PO3ETKU, IUTACMBIE PA3HBIMH HAPSKCHUAMH, JODKHBI UMETh KOHCTPYKIIHIO,
UCKJIIOUAIOLIYI0 COCOUHEHHE BUIOK IS OXHOTO HANPSDKCHUS C PO3ETKOM Ay Ooiee BBICOKOTO
HAIPSDKCHUSA.

6.6.3 IlItencebHBIE PO3ETKU I IIEPEHOCHOTO OCBELICHUS U APYTUX MOTPEOUTEICH 3IEKTPUIECKOU
SHEPTUH, YCTAHOBICHHBIE HA OTKPHITHIX NMaTyOax, JODKHBL OBITh 3aKPEIUICHBI IITEIICEIBHBIM Pa3beMOM
BHU3.

6.6.4 IllrencenpHBIE PO3ETKM HE AOKHBI YCTAHABIMBATBbCA B MAIIMHHBIX TOMEIICHHIX HIDKE
HACTWNA, B 3aKPHITHIX MOMELICHUSAX CEMAapaTopoB TOILIMBA U Macjia WIH B MecCTax, rae Tpedyercs
000pyIOBaHUEC OJAOOPEHHOTO OE30MACHOTO THIIA.

6.7 OCBEIIEHHOCTBb

6.7.1 OCBCIIEHHOCTh OTACIBHBIX ITOMELICHHH M MPOCTPAHCTB AOJDKHA OBITh HE MCHEE YKA3aHHOH B
Tabn. 6.7.1. VYkazaHHble TpeOOBaHMS HE OTHOCATCA K CyAaM, HMCIOIIMM OCBCIICHHE, IMHUTAcMOE
HamnpspxeHueM Hke 30 B.

Tabauma 6.7.1

OCBelIeHHOCTD, JIK
No TToMeIeHHS H TIOBEPXHOCTH JIIOMHHECIICHTHBIMH JIaMIIaMH JIAMIIAMH HaKJTWBaHHUS/
n/n CBCTOMO/THBIMH JIAMIIAMHA
obmasa + obmas obmas + obmast
MECTHAsI MeCTHAsI
1 | IIoct paguocesu:
Ha YCTAHOBJICHHOM YpPOBHE HaJl MayOoi — — — 100
paboune CTOJbI MOCTA PAJIHOCBSI3H — — 200 —
2 | Haruramuounas pyOka:
Ha YCTAaHOBJICHHOM YPOBHE HaJl MaiyOoi — 100 — 50
HABHTallHOHHBIE CTOJIBI 150 — 150 —
3 | Pynepast pyOka Ha yCTAHOBJICHHOM YpPOBHE Haj maiy6oii — 75 — 50
4 | MammHHbIE TOMETICHHUS, MOMEIICHHUSI PACTIpEASIHTENLHBIX LIHTOB,
MaHEBPEHHBIX M KOHTPOJIGHBIX TOCTOB M MYJIbTOB, MOMELICHHS
aBTOMATH3HPOBAHHBIX YCTPOHCTB, THPOKOMIIaCOB:
Ha YCTaHOBJICHHOM YPOBHE HaJi HACTHIIOM — 75 — 75
MOBEPXHOCTH paclipe/Ie/IMTEIIHBIX YCTPOHCTB H MYJILTOB YIIPABJICHHS 200 100 150 75
MECTa yIpaBJICHHs [JIABHBIMH MEXaHH3MaMH 150 100 150 75
NpOXOoJbl MKy KOTIIAMH, MEXaHH3MaMH, Tpalbl, IUIOMAAKH H T.II. — 75 — 30
¢$poHT KOTIOB 100 75 75 75
S | AkkymyisiTopHasI Ha YCTAaHOBJICHHOM YpOBHe HaJl manyGoi — 75 — 50
6 | TyHHem BaJIOPOBOAOR, MIAXTHI JIATa, HXOJIOTA, LICMHbIE SIHKH:
Ha YCTaHOBJICHHOM YpPOBHE HaJT MATyOoH — 50 — 20
MOBEPXHOCTH IIOJNIMITHAKOB BAIOB, a TalKe COSAHHHTEJbHBIX 75 — 50 —
(rasmies u mp.
7 | Ilpoxonp!l Ha najyGax, IiepexXOMHBIC MOCTHKH H paiioHbI PacnofioMeHHs — 50 — 20
cnacaTelIbHbIX NUIFONOK M IUIOTOB Ha YCTAHOBJICHHOM YPOBHE HaJ maryGoH
8 | 3a6oprHBIC MpocTpaHCTRa B palioHE CIyCKa CHACATESIbHBIX ILTIONOK H — — — 5
IVIOTOB BOJIM3H TPY30BOH BarepiIHHUM
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[NpuBeaennsie B Taba. 6.7.1 HOpMBI OOLICH OCBELIEHHOCTH OTHOCATCS K ypoBHI0 800 MM Hax mamyOoit
(HACTUIIOM) TOMEINCHMS, a HOPMBI OOINCH IUTIOC MECTHOM OCBELIGHHOCTH — K YPOBHIO PabodHxX
MIOBEPXHOCTEH.

6.8 CHTHAJIBHO-OTTHYUTEJIBHBIE ®OHAPH

6.8.1 OT mura CHUrHATBPHO-OTIMUHTEIBHBIX (POHAPEH AOMKHBI IMONYYaTh MHTAHUE IO OTACIBHBIM
bugepam oHapu TOnoBbIC, GOPTOBHIC U KOPMOBOMA, a Ha CyAax OYKCHPHBIX, TOJKAMOIINX, PHIOOIOBHBIX,
JIOIIMaHCKUX, OTPAHUYICHHBIX B BO3BMOKHOCTH MaHEBPHPOBATh U CYAAX HA BO3AYIIHOM MOAYMIKE — TAKKE
CTaIMOHAPHO YCTaHOBICHHBIE (HoHapy, nepeuncneHnsie B 1adn. 2.4.1 gactu 111 «Curnansasie cpeacTsa»
IpaBun 1o 0OGOPYAOBAaHHIO MOPCKHX CYAOB, W JONOJIHUTCIIBHEIC TOMOBBIC M KOPMOBBIC (DOHApH,
nepeuncneHuse B Tabn. 5.2.1 ykazanHoi dactu Ilpasumn.

6.8.2 IITuT cHrHATPHO-OTAMYHUTEILHEIX (hOHAPEH JODKEH MOMyyarh MUTAHKE MO ABYM (uaepam:

.1 mo ogHOMy ¢uaepy OT ITaBHOTO PACHPEICTHTEIBHOIO INMHUTA YEPe3 ABAPHIHBIH pacHpeaci-
TEIBHBIN IIUT,

.2 mo BrOpoMy (uaepy oT OmpKaimmero rpyImoBOrO INHTA, KOTOPHIH HE MOMYYacT HMHTAHHS OT
aBapHUIHOIO PacHpeICIUTEIBHOIO IINUTA.

HomyckaeTcs ycTaHaBIMBaTh IPUOOPHI YIPABICHHS CHIHANBHO-OTIMYUTCIBHBIMHA (JOHAPSMH B
IYJIBTE, PACTIONOKEHHOM B PY/JICBOH pyOKe U MOTYyHAIOIIEM IMHUTAHHE B COOTBETCTBHH C 4.5.2.

s cynoB, Ha KOTOPBIX OCHOBHBIM HCTOYHHMKOM 3JIEKTPHYECKOH 3HEPTHH ABIBIETCS aKKyMyISTOPHAS
Oarapes ¥ Ha KOTOPHIX IVIABHBIH PACIpPEACIUTEIbHBIN IIUT YCTAHOBICH B PYIEBOH pyOKe, ymIpaBieHHE
CHUTHAJIbHO-OTIIMYUTEIBHEIMU (DOHAPSAMH JOMYCKACTCA MPOU3BOAUTh HETOCPEACTBEHHO C IVIABHOTO
PacIpeAeIUTENBHOTO IHTA.

6.8.3 CurnanbHO-oTIHUUTEIbHEIE (OHAPH NOLKHBI OBITH MPHUCOSAUHEHBI K CETH MUTAHHUA THOKHUM
kabeseM co MTENCceIbHbIM pa3beMoM. Ha cyaax, y KOTOpbIX yCTaHOBICHBI CIBOCHHBIC (JOHAPH, OHH MOTYT
ObITh TIPUCOCANHCHBI K CCTH MUTAHUA KabeneM 0e3 IITENCEIbHBIX Pa3beMOB.

6.8.4 llenu nuraHus CUTHATBHOOTIUYMTCIIEHBIX (POHAPCH MOIKHBI OBITh BBIMOIHCHBI MO JABYXITPO-
BOOHOH CHCTEME, W B KKIOH LEHH JODKCH OBITh NPEAYCMOTPCH JBYXIOMIOCHBIH BBIKIIOYATCID,
VCTAHOBJICHHBIN Ha PaclpeCcIUTCIbHOM IMUTE CHTHAIBHOOTINIUTCIBHEIX (PoHApEH.

6.8.5 Kaxxaas 1ienp OUTaHUS CUTHAJBHO-OTIIMYHUTCIIBHBIX (POHAPCH JODKHA UMETh 3AIMUTY B 00OHX
MPOBOJAX H HHAMKALHIO O BKJIIOYCHHH CHTHANBHO-OTIHYUTCIBHOTO (JOHaps B COOTBCTCTBHH C
tpeboBanusamu 4.1.4 gactu 111 «Curnanensie cpeacrea» [lpaBun no 0O6opyROBaHHIO MOPCKHX CYIOB.

VYeTpoicTBO HHANKAIMK O BKITFOUCHHH JOJKHO OBITh BBIIIOJIHEHO M YCTAHOBIICHO TaK, YTOOBI €10 MOB-
PEKACHHE HE BBI3BIBAIO BBHIKITIOUCHHS CUTHATBHO-OTIIMYHUTEIBLHOTO (PoHAps.

[lagcHre HampsDKEHHS Ha PacHpeNCAUTEIbHOM IIUTE, MHTAIOIIEM CHTHATBHO-OTIHYHTE/IBHBIC
(doHapH, BKIOYAS M CHCTEMY CHUTHAIM3AIMM ACHCTBHs (poHApEH, HE MOIDKHO mpeBbimars 5 % mpu
HOMHHaIbHOM HampspkeHuu 10 30 B u 3 % — npu manpsokennu cebime 30 B.

6.8.6 HezaBucuMo OT MHAMKALMHE O BKIIOUCHHH, TPeOyeMoi B 6.8.5, momkHa OBITP peayCMOTPCHA
CBETOBAs U 3BYKOBAas CHUTHATM3ALMS, ACHCTBYIOAs ABTOMATHYCCKU B CITyJac BBIXOAA U3 CTPOA JFO0OTO
CHI'HAIbHO-OTIHYUTEIBHOTO (hOHAPSI PH BKIFOYCHHOM BBIKITIOYATCIIC.

[IuTanue curHaAIM3aUN JOMKHO OCYLICCTBIATHCS OT APYrOro HCTOYHUKA WM duacpa, YeM HCTOTHHK
win $uaep NUTAHKA IUTA CUTHATBHO-OTIHYHTCIBHBIX oHApeH, b0 0T aKKyMyIATOPHOH OarapeH.

6.8.7 TpuMeHSEMEIE B CHTHABHO-OTIHYHTCIBHBIX (POHAPSX JIAMITHI W TIATPOHBI JOJIKHBI OTBEHATH
tpeboBanuaM 3.1.7 gactu III «Curnanensie cpencrea» IlpaBun no o6OpyROBaHUIO MOPCKHX CY/IOB.
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6.9 CBETO-CUTHAJIBHBIE 1 OCBETUTEJIBHBIE CPEJACTBA BEPTOJIETHBIX MAJIYB

6.9.1 O6ume TpeGoBaHHUS.

6.9.1.1 CBero-CHTHANBHBIE M OCBETHTENBHBIC CPEACTBA A BEPTONETHBIX ITATy0 JOKHBI 00€-
CIIeYMBaTh Kak MHHHUMYM CJICAYIOLIEE:

obo3HaucHue niepuMeTpa (TPaHuIl) BEPTOISTHON Manyosbl;

OCBCIICHHE MOCATOYHOM 30HBI;

0003HauCHNE BO3BHIIIAIOIINXCA KOHCTPYKIMH B IOCAIOYHOM 30HE.

6.9.1.2 Wcnone3yeMble I8 3THUX LEICH OTHH JODKHBI MMETh CTCHCHb 3aIuThl HEe Hike IP56 u
HAJEKHO padoTaTh NMPH BHEIIHUX BO3JCHCTBUAX, YKA3aHHBIX B pasd. 2.

6.9.1.3 Bce cBeTO-CHUTHAIBHBIE U OCBETUTEIIBHBIC CPEICTBA, & TAKXKE APYTOe 3JICKTPOOOOPYIOBAHKE B
NpeAeIax BEPTOJICTHRIX 3alPaBOYHBIX MOCTOB M AHrapoB JO/DKHO OBITE B3PHIBOZAINHUINCHHOTO THNA U
HMETh YPOBCHb B3PHIBO3AINUTEI, COOTBETCTBYIOINYIO KaK MHUHMMYM TeMIEparypHoMmy kiaccy 13 u
noarpynme I1A.

6.9.1.4 B OTHOIIEHMH CBOMX CBETO-TCXHHHYCCKUX XAPAKTCPHUCTHK M PACIOJIOKCHHS OTHH JOJKHBI
yaosrnetBopste TpeGoBanusamM MKAO (MexayHaponHOH OpraHM3alMi TPaKJAHCKOH aBHALMH), YTO
JOJDKHO OBbITh MOATBEP:KACHO COOTBETCTBYIOLIMM 3aKiIoucHUEM M CBHIACTEIBCTBOM KOMIIETEHTHOTO
Oprasa rpaxJaHCKOM aBHallWN.

6.9.1.5 TluraHue CBETO-CHTHANBHBIX M OCBCTHTCIBHBIX CPCACTB, YKA3aHHBIX B HACTOALICH I7aBe,
JOIDKHO OCYLIECTBIIITHCSA OT UcTOuHHKA Oecniepeboitnoro mutanus (UBIT).

6.9.2 Ornu 0603Ha4YeHHs1 IEpHMETPA.

6.9.2.1 Oruu JODKHEL OBITH PA3ACIICHB HA JBC HC3ABHUCHMBIC LICHH M MOJYYarTh MMUTAHKUC TAaKHM 00pasoM,
YTOOBl MPYU HEWCTPABHOCTH mwraHus oxHoM u3 uered, 50 % orseit 00O3HAYCHMS MEPUMETPa OCTABAIHCH
PaboTOCIIOCOOHEIMHL.

6.9.3 OcBelenne nocago4yHoi 30HBI.

6.9.3.1 TlocamouyHas 30HA W YKa3are/lb HANPABICHHA BETPA JOJDKHBI OBITh HANICKAIUM 0Opa3oM
ocBeweHs!. [yt 9T0i memu MOryT OBITh MCIOJIb30BAHEL MIPOXKEKTOPHI 3AJHBAIOLICTO CBETA.

6.9.3.2 Tlpu yCcTaHOBKE CPEACTB OCBEIICHUS JOKHBI OBITh MPHUHATH MEPBI, HCKIIOYAIOIIHEC
OCTICIUICHHE MUJIOTOB IPH B3JIETE, IOCAIKE U MAHCBPHUPOBAHUH.

6.9.4 3arpaguTenbHO-NpeayNpPeUTENbHBIE OTHH.

6.9.4.1 [Inst obecricueHmst 6830MaCHOCTH ITONETOB, BCE 3HAYUTEIBHO BO3BHIIIAIOMHECS KOHCTPYKIHH H
OOBEKTHI, TAKUC KAK DJICMCHTH HAACTPOMKH, OypuiibHBIC, TEXHOIOTHHYESCKHAE KONOHHBI M T.X., AOJDKHBI
OBITE O003HAUCHEI CIICIIHATBHBIME 3arpaJUTeIbHO-TIPEAYIIPE AUTSIBHEIME OTHSIMH KPACHOIO IIBETA.

6.9.4.2 Orau m0/mKHBI OBITH Pa3ACICHBl HA HECKONBKO HE3ABHCHMBIX LIEMCH, W MOIYYaTh MHTAHHE
TakuM 00pa3oM, 4TOOB! MPH HEUCIIPABHOCTH MUTAHUS OZHOH U3 IIeTeH, OCHOBHAA YacTh 3arpaJuTeIbHO-
IPEAYIPEAUTEIBHBIX OTHEH OCTaBanach paboToCIOCOOHOH.
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7 BHYTPEHHSASA CBA3b U CUT'HAJIN3AIIUSA

7.1 MAINMHHBIE JIEKTPHUYECKHE TEJEI'PA®BI

7.1.1 Mawmusnsie tenerpadsl, kpome TpeOOBAHWH HACTOSINCH IJIaBBI, JOJDKHBI OTBEYATh TpeOOBa-
HuaM 3.3.1 gactu VII «MexaHuueckue yCTaHOBKI.

7.1.2 Maummussle Tenerpadbl JOKHBL OBITE 0OOPYAOBAHEI CBETOBOH CHIHAIM3ALMEH O HAJIAYHH
HAMPSDKCHHST B LIEMM TMTAHWS M 3BYKOBOM CHIHAIHM3aIMeld 00 HCUYC3HOBCHHH HANPSHKEHUS B LEIH
TTUTAHMS.

7.1.3 Mamunsere Tenaerpadsl, yCTAaHOBICHHBIC B PYICBOH PyOKe, JOMKHBI UMETh LIKAIY C PEryIiu-
PYeMOii TTOACBETKOH.

7.1.4 Mamuusere Tenerpadpl JODKHBL MOAy4YaTe MUTAHWE OT ITIABHOTO PACHPEACIMTESIBHOIO IUTA
WA OT IOUTA HABUTAIIMOHHBEIX YCTPOHCTB.

Ecnn Ha cyase mpuMeHeH oObEeIMHEHHBIN MYIBT YIPABICHHS CYJHOM, MAIIUHHBIH Teaerpad mMoxer
MONTy4aTh MUTAHHE OT JTOTO IyJIbTa.

7.1.5 YcraHOBKA AATYMKa MAIIMHHOTO Teierpada B PyIcBoil pyOKe J0DKHA ObITh TAKOH, YTOOBI mpH
repeade NPUKA3aHuil O XO€ CYAHA ONEPATHBHAS PYKOSITKA MPUOOpPa MepeMeinanach B TOM K HaMpasiie-
HHH, YTO U CYAHO. BEPTHKAIBHOE MOIMKCHUE PYKOSTKU JODKHO COOTBETCTBOBATh KOMAHIAE «CTOIN.

7.1.6 Tlpu ycTaHOBKE MAMMHHBIX TejaerpadoB, YCTPOICTB AUCTAHIHOHHOTO YIPABJICHHS [IaBHBIMU
JBUCaTe/ISIMU M BUHTAMU PETYIHPYEMOTO IIara Ha HAK/IOHHBIX MAHEISX IYJIBTOB YIIPABICHHS PYKOSTKA B
TOJIOXKEHUH «CTOI» JODKHA OBITh YCTAQHOBICHA IEPHCHAMKYISIPHO K IUIOCKOCTH MYJIBTA H (PUKCHPO-
BaTbCsA TOYHO B OTOM IOJIOKECHHU.

7.1.7 Ipu Hanmmumu AByX Teiaerpados u Gonce, pacioIoKEHHBIX B HEIIOCPEACTBCHHOM OMH30CTH APYT
oT apyra (Ha oxHOH manyOe), mepegada KOMaHABI MIOOBIM H3 HHX H TOMyYEHHE OTBETA JOJDKHBI
OJHOBPEMCHHO HHIMIMPOBATECS BCCMH Tenerpadamu 6€3 JONOMHHUTEbHBIX MEPEKIIOUCHHIA.

[Nepexox Ha Tenerpadsbl, pacmoioKECHHbBIE HA JPYroi mamnyGe WM B APYroil YacTH CyAHA, MOJDKCH
OCYIICCTBILITECS MPY MOMOINM MICPCKIIIOYATCIICH, PACTIONOKEHHBIX HA XOJOBOM MOCTHKE.

7.1.8 Kaxapiii mammuHBIA Tenerpad JODKEH HMETh 3BYKOBOE CHTHAIBHOE YCTPOHCTBO, 00e-
CICYHUBAIOIICE MOAAYY 3BYKOBOTO CHTHAA HA XOAOBOM MOCTHKE H B MAIIMHHOM MOMELICHHH NP MOAAYC
KOMaHAbl U oTBeTe 00 MCmonHeHwd. [Ipu HenpaBHIBHOM OTBETE JEHCTBHE 3BYKOBOTO CHIHAJIBHOTO
ycTpoiicTBa mpekpainarbest He AowkHO (cM. Takke 3.3.1 wactu VII «MexaHuueckue ycTaHOBKHY).

7.2 CIYKEBHASL BHYTPEHHAA CBA3b

7.2.1 Cucrema ciy>kcOHOM BHYTPCHHCH CBA3M, TPEOOBAHHA K KOTOPOH M3JIOKCHBI HIXKE, HOJDKHA
obecrneunBarb BO3MOXKHOCTh BBI30BA a0OHCHTA W 9ETKOE BEACHHE IEPErOBOPOB B HOPMANIBHBIX H
aBapPUHHBIX YCIOBHSX SKCILUIYaTallMH CYAHA, @ TAIOKE B YCIOBUAX CNELH(HIECKOro myMa y MECT pacmo-
JIOKEHHS O0OPYIOBAHUS CBA3H.

7.2.2 B cucreme City>:kcOHOM BHYTPCHHCH CBSI3H MOTYT HCIIONB30BaThCs Oe3barapeiineie TeneGoHHbIE
anmapathl, yCTPOMCTBA NICPETOBOPHOM CBSI3H, YCTPOMCTBA ABYCTOPOHHEH rpomkorosopsiueii cesa3u, ATC
HITH MOOMTbHBIC TEIC(OHHBIC anmaparhl TOKATBHONH CETH.

7.2.3 Cuctema ciy»cOHOM BHYTPCHHCH CBSI3H JOJDKHA OOCCIIEUHBATh MEPETOBOPHYIO CBS3b PYJICBOH
PYOKH C OCHOBHBIMH CIyXCOHBIMH NOMCIICHHAMH H mocTamu. [Ipu 3TOM oOTAenbHas mnapHas
MEPETOBOPHAs CBS3b MOXCT HE MNPCAYCMATPHBATBHCA, ©CIM B JH0O00€ BPEMsI YCTPOHCTBO CBA3M
00eCreuuBaeT MPUOPUTET BBI30BA M BCACHHE IICPErOBOPOB M3 PYJIEBOH pyOKH €O CEAYIOIUMH
OCHOBHBIMH CJ'Iy)K66HI:IMH NOMCINICHUSIMH M IMTOCTAMH:

1 LITY;
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.2 MECTHBIMH ITOCTAMH YIPABICHHUS [TABHBIMU MEXAaHU3MAMH U ABKUTCIIIMHE (A7 STOH ICTIH MOXKET
HCIIONB30BAThCS MapHas TencdoHHas CBs3b MEXAy pyrnesod pyOkoit u LIITY ¢ mapamnensHO momkmro-
YEHHBIMH W YCTAHOBICHHBIMH HA MECTHBIX II0CTaX YIIPABICHUS TeaePOHAMH),

.3 pammopyOkoil (MOXET HE IpeAyCMAaTpuBaThCs, CCIU CBSI3b MOXET OBITh YCTaHOBICHA 0e€3
anmapaTHbIX CPEACTB);

.4 pyMIEIBHBIM OTACTICHUCM,

.5 momMemneHueM, rae pacioaoKeH aBAPHUIHBIA PACTIPEACTATCIBHBIN IIUT,

.6 moctamu Ha Oake W I0TE;

.7 IOMEIEHNEM THPOKOMIIACA;

.8 cranmueit obpemHOoro mnokaporymenus (cM. tawke 3.1.3.2.6 wactm VI «IIporusonoxapHas
3QIUTAY);

.9 momemeHneM IpeOHBIX IMCKTPUUCCKUX ABUIATCIICH;

.10 mocToM ympaBreHHs IPy30BEIMH ONEpanysaIMHy (Ha HE()TCHAIHMBHBIX CYIax);

.11 mocTOM yIpaBiaeHuUsI MOXKAPHO-CIIACATEIBHBIMHE ONICPALIMSIMHE (HA CYAaX CO 3HAKOM OCHAIICHHOCTH
CyAHA cpeacTBaMu OOpbObl ¢ MOKapaMy Ha JPYTHUX CYAaX B CHMBOJIC KIacca);

12 apyrumu moMenieHUsIMH, B KOTOPBIX Pa3MELICHBI VCTPOWCTBA, 0OSCIeunBaroIue O0e30macHOCTh
IUIABAHUS CyIHA.

7.2.4 JomxHa OBITh TpeycMOTPEHA CBs13b Mekay LITTY win MECTHBIM MOCTOM YIIPaBJICHHUS [TIABHEIMU
MEXaHH3MaMHU U JBIDKHTEIISAMHU C JKHWIBIMU MOMEINCHUSIMH MEXAHUKOB.

7.2.5 aa ycTpoHCTB cBs3u, ykasaHHeIX B 7.2.3 m 7.2.4, xpome OcsbarapedHbix Tene(OHHBIX
anmnapaToB, JOIDKHO OBITh IPEAYCMOTPEHO MMHTAHHE OT OCHOBHOI'O HCTOYHHKA AJICKTPHUUYECKOM DHEPTHU U
AKKYMYJIITOPHOH Oarapew, BKIIOYAOIICHCS aBTOMATHYCCKUA NP HCUC3HOBEHHH MHUTAHUS OT OCHOBHOTO
HCTOYHHKA DJICKTPHUUSCKOM SHEPruM M 00IaiaroIneil eMKOCThIO, JOCTATOYHOH AJIsl IIMTAHUS YCTPONCTB
CBSI3M B TEUCHHE BPEMEHH, ykazaHHoro B 9.3.1.3 mwmm 19.1.2.1.4.

7.2.6 Cuctembl cBf3u Mexay pyiaeBodl pyokod u LIITY wim MECTHBIMH MOCTaMH YIIPaBIEHHS
ITaBHEIMA MEXaHU3MaMH M JABHJKUTEISAMH, JOMKHBI HMETh JOMONHHUTENIBHYIO 3BYKOBYIO H CBETOBYIO
CHUrHaIM3anuio o Be3ose Kak B LITTY, Tak ¥ B MalIMHHOM OTAEICHHH.

7.2.7 TloBpeskACHUE WA OTKIIOYCHHE OMHOTO YCTPOMCTBA CBA3H HE JOJDKHO Hapymmarb paboTy Apyrux
YCTPOHCTB CBS3H.

7.3 CHTHAJIM3AIIMs. OBIIIUE TPEBOBAHHUS

7.3.1 Hacrosimmue TpeOOBaHHA PaCHPOCTPAHAIOTCA HA CICAYIOIIHE CHCTEMBI CHTHANH3ALMH O
COCTOSIHMH 00OpPYAOBAaHMS HITH CyAHA, TPeOyIomeM BHUMAHMS IEPCOHANA HIIH NACCAKHPOB, MPUBOIUMBIC
B ACHCTBUE C MOMOINBIO 3BYKOBBIX H BH3YalbHBIX CPEACTB:

.1 oOmeii (aBpanbHOM) | MOXKAPHOIT TPEBOTH;

.2 curHanHM3aMy OOHAPYKCHUA TOKapa;

.3 mpeaynpeXkAcHHUs O IMyCKE CHCTEMBI OOBEMHOIrO MOXAPOTYIUESHH;

.4 3aKpBHITHI BOAOHCTIPOHAIIACMBIX H MPOTHBOMOKAPHBIX ABCPEH, a TaKkxkKe ABEPCHl, YKasaHHBIX B 7.12;

.5 aBapuiHO-TIpE AYTIPEAUTENBHYIO CHCTEMY MEXaHH3MOB;

.6 BBICOKOTO YPOBHS JIbSUTBHBIX BOZ;

.7 mOCTYIUICHHSI BOABI B TPY30BBIE TPIOMBI HABAJIOYHBIX CYAOB, MACCAKHPCKUX CYAOB, HMEIOIIHNX HA
60pty 36 1 Oonce YEIOBEK, a TAKKE IPY30BBIX CYJOB C OAHHM TPIOMOM, HE SBIIAIOIIMXCSA HABATOUHBIMH
CyAamu,

.8 aBapHIfHOrO BRI30BA MCXAHUKOB;

.9 KOHTpOMIS ACECHOCOOHOCTH MALIMHHOTO MEPCOHANA, COCTOSHUS TPy3a, MPEACIbHON KOHIECHTPALAH
B3PBIBOOIIACHBIX H SIIOBHUTBIX I'a30B,

.10 cocTOSHUS ABEPEH NAIIOPTOB;

11 Hanu4wms THONCH BHYTPU OXJIXKAAEMBIX TPIOMOB: «UenoBek B TPIOMe» (ISl CYAOB, HCMOIb3YEMBIX
T IepepabOTKH JKUBBIX PECYPCOB MOPS M HE 3aHATHIX UX JIOBOM);



Ilpasuna knaccuurayuu u NOCMPOUKYU MOPCKUX CYOO08
XI-55

.12 ypoBHs B COOPHBIX I[UCTCPHAX CTOYHBIX BOJ,

.13 npeaynpexacHAs 0 MyCKE CTAlIHOHAPHOH CHCTEMBI MOXKAPOTYIICHU MECTHOTO MPHMCHCHHUS,

.14 mpeBBIMEHNs TEMIIEPATYPhl CATBHIKOB BAJIOB, MOAIIUIIHUKOB H KOPITyCOB HACOCOB;

.15 npeBEIMEHN MAKCHMATIBHO JOIYCTAMOM TEMIICPATYPHI IPy3a;

.16 ¥U30BITOTHOTO AABJICHHUS WM BaKyyMa B TPY30BBIX TAHKAX;

.17 pocTHKEHM BEPXHETO H NPEACIBHOTO YPOBHS B IPY30BBIX TAHKAX,

7.3.2 Jlomzkaa OBITh PEAYCMOTPEHA BO3MOXKHOCTD (DYHKIMOHAIIBHOTO HCTIBITAHHUS KAXKIOH CHCTEMBbI
CUTHAJTHU3AIuH.

Ecin He OroBopeHO HMHOE, TO BCC CHCTCMBI CHUTHAIM3ALMH AO/DKHBI OBITh BBIMOIHEHBI IO
0€30TKa3HOMY TPHHLHUITY, MPH 3TOM AOJDKHA OBITH HPEAYCMOTPCHA CHTHANM3AUMA 00 HCYC3HOBCHHH
MUTAHMUS CHCTEMBI, O 3aMBIKAHHM JIEKTPHICCKAX IETCH HA KOPIYC MM OOpPBIBE, a TAKKE KOHTPOJb
HUCTIPABHOCTH CBCTOBBIX U 3BYKOBBIX CHTI'HAJIOB.

7.3.3 B mpueMHBIX YCTPOHCTBAaX CHCTCM AaBAPHHHO-TIPCAYNPCANUTEIbHON CHTHATM3ALAH JOMKHBI
YETKO Pa3NHyarhCsl COCTOSHMS MEXAy PabOoduM, aBapUHHBIM, KBHTHPOBAHHEM, HEHCIPABHOCTH H C
OTKITIOUCHHBEIM 3BYyKOM. [locne ycTpaHeHus aBapHHOTO CHTHANIA WIIM CHTHAJIA HEHCHPABHOCTH CHCTEMA
JOJDKHA ABTOMATHYICCKH BO3BPAMATECS B PCIKHAM HOPMAIBHOM PaboThI

7.3.4 CurHajsl 3BYKOBOIT CHTHANTM3ALH JOJDKHBI OBITh CIBIIIHBI U PA3THYHMEL BO BCCX MOMEILICHHAX
U NPOCTPAHCTBAX, I KOTOPBIX OHH IPCAHAZHAYCHBI.

7.3.5 3BYKOBBIC CHUTHAJIBI ABAPUITHO-TIPEAYIPCAUTCIBHON CHTHAIH3ALMH JO/DKHBI MOJABATHCS A0 TEX
op, MOKAa HE MOCTYIHT MOATBEPIKACHHUC 00 MX MPUHATHH (KBUTHPOBAHHH), a BH3yaJbHAs WHIUKALW
KOKAOTO OTACIBHOTO CHIHANA — [0 YCTPAHCHHS HCHCIPABHOCTH.

7.3.6 YactoTa 3ByuaHHs NPHOOPOB 3BYKOBOH CHTHANH3AIMH, 332 HCKIIOUCHHEM KOJOKOJA, NOJDKHA
HaxoauThes B auarnaszone ot 200 o 2500 T,

7.3.7 B ciyyac mpUMEHCHHS BU3YATPHOU CHTHATHM3ALAM, CCIHM CICLHANBHO HE OTOBOPECHO APYTOC,
CIICAYET HCIIONB30BaTh IBETA, YKa3aHHbIC B Tabm. 4.6.5.1.

7.3.8 BricoTa 3HaKOB TEKCTOB HAAIICEH OPTaHOB YIIPABICHHUA H CHTHAIM3AIMH, €CJIH OHU HE NMpoayo-
JIMPOBAHBI CHMBOJIAMU/TA0I0 YCTAHOBICHHOTO 00pasua, A0DKHA ObITh HE MEHEE 7 MM, NPH LUHPHHE —
0,7 BEICOTBI 3HAKOB.

Hannoe TpeOoBaHKe, KPOME BH3YaJIbHBIX CHTHAIIOB, YIIOMSAHYTHIX B 7.3.1, pacmpoCTpaHIeTCs TaKkKe
HA TEKCTH HAAMKCEH HaJ OpraHaMy yIpaBICHUS, Pa3MEIICHHBIX B PACIPEACIUTEIbHBIX IUTAX, MyJIBTaxX
YIPaBICHM, IIyCKOBOM, 3aIMUTHOM M PETYIHPOBOYHOM ammaparype AJId 3IEKTPONPHBOAOB MEXAHH3MOB
OTBETCTBEHHOTO HA3HAYEHMS, MEPEUHCICHHBIX B 1.3.2.1.5.

7.3.9 He ynomsanyTsic B 7.3.8 TEKCTBI HAANNCEH Ha/Jl OpraHaMy YIIPaBICHUSA U CUTHATU3ALMH, & TAKKE
TCKCTBI BAXTCHHBIX HJIU HHBIX HHCprKlIHﬁ, HUCTIOIB3YCMBIX Il OITMCAHUSA MOPAAKa pa6OTbI, BKJ/IFOUCHHU U
yIIpaBaeHUsA OOBEKTOM, JODKHBI MMETh BBICOTY 3HAKOB He MeHee 3,5 MM, mpu mmpuse — 0,7 BBICOTHI
3HAKOB.

7.3.10 IIpobneckoBbIC CHUTHANBL JOMDKHBI M3mydarh cseT B TedeHue 50 % Bcero nukia paboThl, IpH
3TOM YacTOTa UMIIYIbCOB JODKHA HaXOAUThCA B amamazone ot 0,5 mo 1,5 I'm.

7.4 ABPAJIBHASL CHTHAJIU3AIAA

7.4.1 Kpome TtpeOoBaHMii, M3IOKCHHBIX HIKEC, OOLICCYZ0Bas aBpajbHAas CHTHATU3ALMS JO/DKHA
otseuars TpebosanmsM 2.1.3 u 6.22.1 gactu Il «Cnacarensheie cpeactsa» Ipasun o obopynoBaHHIO
MOPCKHX CYAOB.

7.4.2 3ByKOBbIC PUOOPHI JODKHBI YCTAHABIMBATECS B CICAYIOMIMX MECTAX:

B MAIIMHHBIX TOMCIICHHUSIX,

B OOLICCTBEHHBIX MOMCIICHUSX, €CIH UX IUIOMAns mpesbimact 150 M

B KOPHIOPAX JKUIBIX, CITYKSOHBIX U OOIIECCTBCHHBIX TIOMCIICHUIA,

Ha OTKPBITHIX NAny0ax MacCakKHPCKUX CYIOB;

B MIPOU3BOACTBCHHBIX MOMCLICHHUSX.
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7.4.3 Cucrema aBpajgbHOM CHTHATH3ALMH JOJDKHA HMHUTATBCA OT CYAOBOH CETH, a TakKe OT IIMH
aBapUIHOTO PACTIPEACTUTEIBHOTO IUTA COracHo TpeboBanusaM 9.3.1.3 u 19.1.2.14.

Honyckaercs MUTaHUE aBPATbHOM CHTHANM3AIMH OT CYJOBOH CETH H OT OTAEIBHOH aKKyMYJBITOPHOH
Oarapen IpH HATUYHH YCTPOWCTB JIsl aBTOMATHICCKOTO MEPEKITIOUSHHS LICTICH aBpalTbHOM CHUTHATH3AIMA
Ha aKKyMVIITOpHYIO Oarapero. B stom ciayuac He TpeOyeTcs MHTaHMA OT aBAPHMHOTO H ABAapHIHOTO
HMEPEXOAHOTO HCTOUHUKOB SJCKTPHYCCKOH SHCPIHH.

7.4.4 Cucrema aBpajbHOW CHIHATH3AINHM JOJDKHA OOCCICUHBATBCA HCMPCPHIBHBIM HTAHHCM
HE3aBHCHMO OT TOTO, HAXOAMTCH Oarapes aKKyMYIATOPOB B MOJOXKSHHH 3apsIKH HITH Pa3psAKH.

7.4.5 B ciayuac mpUMCHCHHSI OTACIPHOH aKKyMYJISTOPHOH Oarapew AJil aBpanbHOH CHTHAH3ALUH
JOITyCKAaeTCs IMUTATh OT HEE TAKXKE JPYTHe YCTPOMCTBA BHYTPCHHEH CBSI3H U CHTHAM3ALNHI, €CIIH €EMKOCTb
Oarapen xocrarodHa JIsi OAHOBPCMCHHOTO NHUTAHHUS BCCX MOTPCOMTENCH B TEUCHHE HE MEHee 3 4, a
TAKKE €CIIU 3TH YCTPOMCTBA BHINOJIHCHBI TAKMM 00pa3oM, UTO MOBPEKACHHE OJHON LIENH HE HApyIHAacT
pabOTHI APYTHX TCTICH, B CCIIH [T ITHX YCTPOHCTB HE TpeOyeTcs 0oniee JIUTEILHOTO BPESMEHH IUTAHHUA.

7.4.6 B nensx nuTaHusd aBpaNbHON CHTHANH3ALMH JOJDKHA MPCAYCMATPHUBATHCS 3ALIMTA TONBKO OT
KOPOTKOTO 3aMBIKAHWs. YCTPOWCTBA 3aIMUTHI JOJUKHEI YCTAHABIHBATECA B 00OMX mpoBoaax ¢muacpa
MUTaHUA, & TAKKE B HEMAX KOKAOTO 3BYKOBOTO NpHOOpA.

3amuTa HECKOIBKUX 3BYKOBBIX MPHOOPOB OAHHUM OOLIMM 3aIMUTHBIM YCTPOHCTBOM JOIMYCKACTCS, €CIIH
B MIOMEILICHUSIX, [JIC OHH YCTAHOBJICHBI, 00CCICUCHA XOPOIIAs CIBIIIAMOCTD APYTHX 3BYKOBBIX MPHOOPOB,
HMMEIOIINX HC3aBHCHMYIO 3ALIHTY.

7.4.7 3BYKOBEIC TIPHOOPHI ABPANBHOM CHTHAIM3AIH JOJDKHBI PACTIONAraTbCs TakuM 00pa3oM, uTOOBI
CHTHaT OBUT YETKO CHBIMICH MPU IIyMC B JAHHOM MOMCHICHHH. 3BYKOBBIC NMPHOOPHI, YCTAHOBJICHHBIE B
MOMEIIEHUAX ¢ OOJIBINONH MHTCHCUBHOCTBIO IIYMOB, JOJDKHBI CHAOXKATHCS CBETOBOI CHrHAIM3aLMEH.

TorameHOCTH PUOOPOB ABPATBHOIN CHTHAMHM3ALMM JOJDKHA OTIMYATHCA OT TOHAIBHOCTH NMPHOOPOB
JPYTUX BHJIOB CHUTHAH3ALMH. 3BYKOBBIC CHTHAJIBI (33 HCKIIOUCHUCM KOJOKONA) JODKHBI UMETh YaCTOTY
cursana ot 200 go 2500 I'm. MoryT OBITh IIpe AyCMOTPEHBI CPEACTBA PETYIMPOBAHHA YaCTOTHI 3BYKOBBIX
CHTHAJIOB B VKA3aHHBIX IIPEACax.

7.4.8 ABpampHas CUrHanIM3aUMs AO/DKHA MPHBOAMTHCA B ACHCTBHE NMPH MOMOIIH ABYXIIOIIOCHOTO
3aMBIKATCTIS.

Ecnu aBpanbHBIN CHTHAT HE CIIBIIICH U3 PYICBON PYOKH WITH U3 MOCTA, ¢ KOTOPOTO OH MOAAETCSL, OCIE
3aMBIKATEN JOJDKHA OBITh YCTAHOBJICHA CHTHATbHAS JaMIia, HHGOPMHUPYIOIIAS O MPHUBCICHAN B ACHCTBHE
aBPATbHOM CUTHAIN3ALNH.

3aMBIKaTeM AO/DKHBI UMETh HAIIKCH, VKA3bIBAIOIINEC HX HA3HAYCHHE.

7.4.9 B mensx CHCTEMBI aBPaIbHONH CHUTHATH3ALMH HE JODKHBI YCTAHABIMBATHCA JPYTHE KOMMY-
TAllMOHHBIC YCTPOMCTBA, KPOME 3aMbIkaTens, ykazanHoro B 7.4.8. Ilpu Hamuuy Ha pacnpeacIuTeIbHOM
IIATE CHUCTEMbI ABPATBHOM CHTHAMHM3ALMM BBIKIIOYATC/SI MHUTAHHS HEOOXOTUMO IPELYCMOTPETh €ro
OIOKHPOBKY BO BKJIIOUCHHOM IOJIOKCHHH WIIH JPYroil Croco0 3aIMHTh OT AOCTYIA K HEMY IMOCTOPOHHHX
JIVILI.

Jomyckaercss HCIIOIB30BAHUE MPOMEKYTOUHBIX KOHTAKTOPOB, BKIIOYACMBIX 3aMBIKATENIEM, HO HE
6onee OMHOrO KOHTAKTOpa B KKIOM JIyUC.

7.4.10 3ByKOBBIE IPHOOPBI, 3AMBIKATCIN W PACHPCACTUTCIBHBIC VCTPOWCTBA CHCTEMBI aBPATBHOM
CHUTHAJIU3ALMHN JO/DKHEI HMETh XOPOIIO BHIAMMBIC OTIHYUTCIBHBIC 0003HAYCHM.

7.4.11 Cucrema aBpaNbHOH CHIHAIM3AIMH JO/DKHA COCTOATh HE MCHEE, YeM H3 JBYX JIyUCH,
BK/IHOUAEMBIX OZHHUM 3aMbIKkaTeneM. B o0onx momocax kakaoro myda aBpaibHOU CHTHATH3ALUM JO/DKHA
OBITh MPEAYCMOTPEHA 3ALIUTA OT KOPOTKOTO 3aMBIKAHHSI.

7.4.12 B nomemneHuIX ¢ OOABINON TUTOMMA b0 (MAIMMHHBIC, KOTEIBHBIC, IeXa Mo 0OpadoTKe mpo-
JyKTOB IPOMBICIIA ¥ JIOBA M ApP.) JO/KHBI YCTAHABIMBATHCS 3BYKOBBIC IMPHOOPHI OT PA3HBIX ITyUCH.



Tlpasuna xraccuguxayuu u nOCmpoiixu MOPCKUX cy00e

XI-57

7.5 CHCTEMA CHTHAJIM3AIIMA OBHAPYKEHHUA MOXKAPA

7.5.1 CucteMbl CHMHAIM3ALMH OOHAPYKCHHS IMOXKApa, YCTAHABJIMBACMBIC HA CyJA, MOJDKHBI OBITh
on00penHoro Peructpom Tuma u, kpome TpeOOBaHMH HACTOSIICH I7aBbl, OTBEe4aTh Tpebosanmsm 4.1.1 u
4.2.1 vactu VI «[IporuBonoxapnas 3amura», TpeboBanmsM Koaexca nmo cucremam nmpOTHBONOXKApHOH
6e3omacHocT U Komekca mo cpeacrsam omosemenus U ykasareiasm (cm. 1.2 gactu VI «IIpotuso-
MOXKapHAas 3aLIUTa»).

7.5.2 TpumeHeHHe U3BELIATENCH CHCTEMBI CHTHATM3ALMH OOHAPYKCHHUS M0XKAPa, YCTAHOBICHHBIX B
MOMCIIECHUAX, TAE MOTYT 0Opa30BarbCsi B3PHIBOOMACHBIC IAphl, WIIH HAXOMSIMXCSI B CTPYC BO3AYXa,
OTCACBIBAEMOTO W3 3THX MOMEIICHHMN, pernamMeHrupyercs B 2.9, 19.2 — 194,

7.5.3 B craioHapHOii CHCTEME CHTHAIIM3ALMH OOHAPYKCHHS T0XKapa JOJDKHO OBITh MPEAYCMOTPEHO
HC MCHEE ABYX HCTOYHHUKOB SJICKTPUYCCKOM DHCPrHH, OAMH W3 KOTOPBIX JOJDKCH OBITh ABAPHIHBIM.
INuranue KOMKHO OCYLIECTBISTHCS MO OTACIAbHBIM (puacpaM, NpeHA3HAYCHHBIM TOJBKO JUISI 9TOH LICIH.
Takue ¢Gumepsl JODKHBI MOABOAUTHCS K ABTOMATHYECKOMY IEPCKIIIOYATEITI0, PACHOIOKCHHOMY BOMH3U
CTaHIMM CHCTEMBI CHTHANM3ALMK OOHApyXeHHs Nokapa. HeucnpaBHOCTh Takoro MmEpeKIIO¥ATENs WIH
OJHOTO W3 HWCTOYHHMKOB MNHTAaHUA HE JODKHA NPHUBOAWTh K HAPYIICHUIO HOPMalbHOH paboTHI
CTAIl[MOHAPHOW CHUCTEMBI CHrHaIM3amuu oOHapyxeHus moxapa. Ecim B mporiecce aBTOMaru4eckoro
MCPEKITIOUYCHUS MHUTAHUS HaOIIOAACTCS KPATKOBPEMCHHOC HApYIICHHC HOPManbHOH paboThi
CTALIMOHAPHOMN CHCTCMBI CUTHAJIM3ALMH OOHAPYKCHIS T0KAPaA, JOJLKCH OBITh MPCAYCMOTPCH aBAPHUITHBIM
MEPEXOJHBIH HCTOYHHWK SHEPTUH, BKIIOUAIOIIMICS HEMCMJICHHO INPH OOCCTOYHMBAHHHM, CMKOCTHIO
JOCTATOYHOM I MATAHUSA coraacHo 9.3.7.

ABapuifHOE MUTAHUE CTALMOHAPHOMN CHCTEMbI CUTHATH3ALUH OOHAPYKCHHS MOXKAPA MOXKET OCYLIECT-
BIATBCSL OT AKKyMYJATOPHOH Oaraper WM aBapuUiHOTO PpacHpeCIHTEIBHOTO MmuTa. ABapHiiHBII
HUCTOYHHK JO/DKCH OBITh JOCTATOYHOH MOIMHOCTH AJs PaOOThI CHCTEMBI CHIHATHM3ALHUA OOHAPYKEHHS
HoXkapa B TeUeHMe BpeMeHH, Tpebyemoro cormacuo 9.3.1.5 mam 19.1.2.1.5, B 3aBHCHMOCTH OT TOrO, 9TO
IMPUMEHNMO. B KOHIE 3TOro meprosa MOIMHOCTH aBAPUHHOTO MCTOYHHKA AODKHO OBITh JOCTATOMHO AJIS
padoThl CBETOBOI U 3BYKOBOU CHTHAIM3AIMU B TeUeHHE, Kak MUHUMYM, 30 MuH. [Tpu muraHuu cuctembl
OT aKKyMYJIATOPHBIX Oarapell OHHM JOJDKHBI PaclojararbCs BHYTPH WIM BOMHM3H MAHETH YIIPABICHHS
CHCTEMO# CUTHATH3AINK OOHAPYKEHUS II0XKapa WM APYTOM MOAXOIAIIEM MECTE AJs HUCIONB30BAHHUS B
ABapUMHBIX YCIOBHAX. MOIMHOCTh 3apsIHOTO YCTPOMCTBA [ 3apSAKH aKKyMY/STOPHOW OGarapeu
CTAaHUMM OOHAPYXKCHHS IOXapa JOJDKHA OBITh JOCTAaTOYHOM AN NMUTAHWS MOXKAPHOM CHTHAIMBAIMH B
HCPUOA 3apsSOKK M3 COCTOSHMS IIONHOCTBIO paspsokeHHOHM Oarapen. I[lpm mmraHum OT aBapHIfHOTO
pacnpeAeMTeIbHOTrO muTa Gunep MUTaHusS AOKSH OBITh MPOJIOKEH OT STOTO IHTA HETIOCPEICTBEHHO K
ABTOMATHYECKOMY MEPEKITIONATETIO.

7.5.4 Cucrema oOHapyxeHus nabiMa myTeM 3abopa mpoO Bozxyxa (cm. 4.2.1.6 uactu VI
«[IporuBonokapHas 3ammTa»), JOJDKHA IIOIY4aTh NMUTAHHE BMECTE C BEHTHIISATOPAMH IO OTACIBHBIM
¢bugepaM OT OCHOBHOIO MCTOYHHKA IECKTPUMECKOM DHEPTUH U OT aBapUHHOTO MCTOYHHKA HJIH APYTOTO
HE3aBHCHUMOTO OT OCHOBHOTO HCTOYHHKA DJIEKTPHUUCCKOH HEPrUU.

7.5.5 Tlanene CHTHATM3AIMH CHCTEMBI CHIHAM3ALMK OOHApYKCHHUS MOXKapa, KPOME YKAa3aHHOH B
7.5.4, nomxHa OBITE CKOHCTPYHPOBAHA TaKUM 00pa3oM, UTOOHI:

.1 mo0oii cUrHAll WITK HOBPEKACHHE OJHOM LEMH HE BIKSIM HA HOPMAIBHYIO paboTy APYTHX ICTCH;

.2 curHan oOHApY)KeHHUs ToXKapa mpeodiaan Hal APYTUMH CHUTCHANAMH, MOCTYNAIOMIMMH HA MAHEb
CUTHAJIM3AIlUM, U MO3BOMSI ONPEACIUTh PACIONOKECHHUE IMOMCHICHHSA, U3 KOTOPOTO IMOCTYIHI CHTHAT
OGHAPYKCHUSI TIOXKAPA,

.3 LeTM KOHTAKTHBIX H3BEINATENCH CHTHAIM3ALMHM OOHAPY)KCHHA IoXKapa padoTamd Ha pPa3MbIKAHHE.
JomyckaeTcs NPUMEHEHHE KOHTAKTHBIX M3BEINATeNcH, paCoTaromyX Ha 3aMbIKAHHE, CCTH OHH HMEIOT
TePMETH3HPOBAHHBIE KOHTAKTEI, a LEIb UX HCIPEPHIBHO KOHTPOIHPYETCS A OOHAPYKCHISI TIOBPEIKICHUS,

4 nMenack BOBMOXKHOCTh KOHTPOIS €¢ paboThI.

7.5.6 Tlamenp curHaIM3alUK CHCTCMBI CHTHAMU3AIMKM OOHAPYXKESHUsS MOXKapa MO/DKHA JaBaTh
CBEJCHUS, YKa3aHHbIC B Ta0m. 7.5.6.



Ipasuna kiaccugpurayuu 1 NOCMpoiKy MOPCKUX ¢YO08

XI-58
Tabnuma 7.5.6
Ne CHurHamuzansi 0 pexuMax paboTel U CurHaj npy NPUMEHEHUH CHCTEM Cursas npu NpUMeHeHHH CHCTEM, B KOTOPBIX
/1 HEHUCIIPABHOCTSIX TEMIICPATYPHOM CUTHAIM3AITHH BO3AYX U3 OXpaHsAeMbIX MOMeIeHHH IOCTyNaeT
OoGHApYKeHHS [OXKapa Ha TaHeJb CUTHAJIN3AIuH
1 | PaGora yctpoiictea CaeToBoi CeeToBoit
2 | Iluranue oT aBapuHHOTO MCTOUHHUKA CaeToBoi CeeToBoit
3 | Ipusnaku moxapa W MeECTOHAXOXIEHHUE 3ByKoBOH 3ByKOBOI
MOMEI[CHUSI WIW palioHa, B KOTOPOM CpeToBO# CaeToBOH
oGHapyKEHBI MPU3HAKY TOXKapa
4 | OtcyTcTBHE TATH B OOHAPYKUTEIbHOU — CeeToBoit
Kamepe 3ByKoBOH
5 | OrcyTtersue Tsaru B TpYOOIpOBOgax — CeeroBoit
313y1<01301711
6 | O6pBIB B memsix JaTUUKOB CpeToBOM —
3ByKoBOH
7 | MecToHaxoXIeHHE MOBPEXKACHUN LEIH CpeToBOM —
JIATINKOB
8 | OTIIOUEHHOE COCTOSIHHE H3BEU[ATEIbHOM CpeToBOI —
vmmn!
9 | HcuesHoBeHHE OCHOBHOI'O IMUTAHUA CeeroBoit CeeroBoit
3ByKoBOH 3ByKoBoi
1PeKOMeH;:[yeTCSI.

CBeToBOM cUrHAI OOHApPYXKEHHS HoXKapa HEOOXOAUMO BBITIOTHUTH TAKMM 00pa30M, 9TOOB OH COCTOST
M3 ABYX yKasareneil (AByX JIaMIl WIH JBOWHOM HUTH HAKaTHBAHUA) WIH JOJDKHO OBITH MPEAYCMOTPCHO
CIIEIMATBHOE YCTPOMCTBO A1 KOHTPOJ HCIPABHOCTH JIaMIl CHrHanmu3amud. LlBeT cBETOBOro curaana
JOJKEH COOTBETCTBOBATh TpeOoBaHMIM 4.6.5.

CBETOBBIE CHTHAITBI JOMDKHBI OBITh PA3ACTBHBIMH A KOKAOTO poaa uHpopmarmu.

CurHanblr, caykamque it ONPEICTICHUS PACHOJIOKCHHS TMOMCIICHHA HIIH padoHa, M3 KOTOPOro
MOCTYIIHI UMIY/IbC, MOTYT OBITh OOIIMMHU C CHTHAIIOM OOHAPYKCHHUS MOXKapa MITH MOBPEKICHHUS.

CBETOBBIE CHTHAJBI JODKHBI JEHCTBOBATH C MOMCHTA MOIYYCHHS UMITYJIbCA IO MOMEHTA YCTPAHCHHS
MPYYUHBL UX cpaOarTblBaHUWs, MPUYEM CHUTHAN, VKazaHHeIA B m. 1 tabm. 7.5.6, momkeH AcHCTBOBAarh
MIOCTOSIHHO HE3aBHCHMO OT POJA IMHTAHHA.

7.5.7 Cucrema curHanuzaums OOHAPYKCHUS NOXKapa AOJDKHA OTBCYATH CJICAYIOIINM TPEOOBAHUAM:

.1 cpabarbiBanue 1r000r0 aBTOMATHYECKOTO WIIM PYYHOTO H3BCINATEIS JOJKHO BBI3bIBATH IMOAAYY
CBETOBOT'O U 3BYKOBOI'O CHUTHANOB O MOKAPC HA NAHCIH YIPABJICHUA U HA MAHEIX curHamuzanuu. Eciu B
TEUCHUE ABYX MHUHYT 3TH CUTHAJIBI HE MPUBICKYT BHUMAHHUSL, TO BO BCEX MKHJIBIX MOMEIUCHHAX KHIIAKA U
cirykeOHBIX TTOMELICHUAX, B MOCTAX YHPABICHHUS, a TAKKC B MAIIMHHBIX MMOMEIUCHHAX Karcropuu A
aBTOMATHYECKH JODKEH MOAABATBhCA 3BYKOBOH curHam Tpesord. Her HEoOXOAMMOCTH B TOM, YTOOBI
CHCTEMA MOAAYH TAKOTO 3BYKOBOTO CHTHANIA TPCBOTH SBILIACH COCTABHOM YACTHIO CHCTCMBI CHIHAJIH-
3aiu OOHAPYKEHUSA MOXKapa,;

.2 maHeNmb YMpaBJICHHS AOKHA PAaCHoNararbCs HA XOAOBOM MOCTHKE MM B LICHTPAIHHOM MOCTY
VIpaBICHHS ¢ TIOCTOSHHOH BaXTOli, a TAKXKE B MOCTY YIIPABJICHHS IPY30BBIMH ONCPALIMAMHE, TIPH HATHIHH,
Onna w3 maHeneil CHrHAMM3aLMK JOJDKHA HAXOAMTHCS HA XOJOBOM MOCTHKE, €CIIH MAHENb YIpPaBICHUS
CTaHIMEH HAXOAUTHCA B LEHTPAIBHOM MOXKAPHOM IOCTY;

.3 maHeH CHrHANMH3ALMH JO/DKHBI, KaK MHHMMYM YKAa3blBarh Jyd4, B KOTOpPOM cpaboran aBToMa-
THYCCKHM WU py4HOH H3BEHIATEID,

.4 Ha KaXJ0H MaHENIN CHTHAH3ALHH WK BOIH3U Hee AODKHA OBITh eTKas HHpopMarus 06 00cTyxu-
BACMBIX MOMEIICHUAX H O PACHONIONKECHHH JIyICH.

7.5.8 Cuctempl cHrHaaM3alMd OOHApYXKCHHUS MOXapa, CHOCOOHBIC AMCTAHLHOHHO OIPEACIATDH
PacIONOKEHHE MOMEIMICHHA, W3 KOTOPOro MHOCTYNMI CHTHAN OOHAPYKCHHS NOXapa, MODKHBI OBITh
BBHITIOTHEHBI TAK, YTOOBI:

.1 merns He AO/DKHA TNPOXOAMTh 4YEpe3 MOMCIICHMS OOJice OMHOTO pa3a Aid HCKIIOYEHHA €€
MOBPEXKACHU TPH noxkape Ooiiee 4eM B oxHO#M Touke. B ciydae HEOOXOAMMOCTH TakOM MPOKIAAKH B
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MOMEIICHHUSX ¢ OOBIION MIOMABIO, YACTH NETIH, MPOXOAAINHC YCPE3 ITH HOMCINCHUA ABKIBI, JOIDKHBI
OBITh PA3HCCCHBI HA BO3MOXKHO OONBIICE PACCTOSHHUE APYT OT APYra;

.2 ObUIM TPSAYCMOTPCHBI CPCACTBA, KOTOPHIC HPH JIOO0OM MOBPCKACHHH B IETIC (Hampumep, OOpHIB,
KOPOTKOS 3aMBIKAHKE, 3Aa3¢MIICHHC) COXpaHsTH Obl ¢¢ paboTOCHOCODOHOCTh. JTO O3HAYAET, YTO B CIIy4ac
MOBPEXKACHUS B METIIC, TONBKO YacTh METIH OCTACTCA HEPabOTOCTIOCOOHOM MO aHATIOTHH ¢ BBIXOAOM W3 CTPOS
He 00JIee OJHOM CCKIMH B CUCTCME CHTHAIM3AIMK OOHAPYKCHHS MoKapa 063 JUCTAHLIHOHHOTO OIPSACIICHIUS
TIONIOKCHUA KaKIoro m3eermaren (cM. tawke 2.2.6.5 yactu VI «IporuBonoxapHas 3aiura»);

.3 JomxkHa OBITH PEAYCMOTPEHA BO3MOXKHOCTB OBICTPOTO BOCCTAHOBIICHHS PabOTOCTIOCOOHOCTH CHC-
TEMBI B CITy9ac BBIXOJA U3 CTPOS €€ DICKTPUUCCKUX, SJICKTPOHHBIX 3JEMCHTOB, & TaKXKe NPH HCKKCHHUN
uHpOpPMALHH;

.4 cpalbareiBaHKC MEPBOrO CHTHAJIA MOMKAPHOW CHTHAMM3AIMH HC MPEISTCTBOBAIO ObI CpadaThiBAHHUIO
M000ro JPyroro U3BCIIATEIA M MOJAYE MOCICAYIOMMX CHTHAJIOB TPCBOTH.

7.5.9 U3Bcmareu CUCTCMBI CHTHAIM3AMKAN OOHAPYKCHUS TOXKAPA, COACPIKAIHE MCTOYHHKA HOHH-
3HUPYIOIIErO0 M3My4CHHs (PAJAHOAKTHBHBIC H30TOIBI), JOJDKHBI HMCTh CBHUACTCIBCTBO, MOATBEPIKIAIOIICE
HX PaZHaHOHHYIO OC30MACHOCTD, BHIIAHHOC KOMIICTCHTHON OPraHU3aLHcH.

7.5.10 W3pemarenu AO/KHBI OTBEYATH CJICAYIOMAM TPCOOBAHUSIM:

.1 aBrOMarnyecKkue M3BCIIATCIIM JOKHBI cPadaThiBaTh MOA BO3ACHCTBHEM TEILUIA, ABIMA HIIH JPYTHX
MPOAYKTOB TOPCHHS, IUIAMCHH WM JIOOOro coveTaHusi STHX (akropoB. Peructp MoxeT paccMoTpeTh
BO3MO)KHOCTh MPUMCHCHH ABTOMATHYCCKUX W3BCINATCICH, CPadaThBAIOIUX MO BO3ACHCTBHEM APYIHX
(hakTOpOB, YKA3HIBAIOIIMX HA BO3HUKHOBCHHEC IOXKAPA, HPU VCIIOBHH, YTO OHH SBJBIIOTCSH HE MCHEC
YYBCTBUTEIBHEIMHU, Y€M VKa3aHHbIC BbIIe u3Bemarciyd. CBETOBBIC M3BCINATCIIA JODKHBI MPHUMCHSATHCS
JIMINB KaK JOIOJHCHHC K TCIUIOBBIM HIIM ABIMOBBIM H3BCINATCIIAM,

.2 JmBIMOBBIC u3BemIare/u, ycraHasauBacmeie cormacHo 4.2.1.1 wacru VI «[IporusonokapHas
3aIUTa», JOJDKHBI CpabaTeiBarh OO TOrO, KAk IUIOTHOCTh JbIMA JOCTHTHET BCIHYHHEL, MPH KOTOPOM
ocrabieHue ceera npesbicuT 12,5 % Ha 1 M, HO HE paHbLIC, YEM IUIOTHOCTh JbIMA JOCTHTHCT BCIIMYUHEL,
MpU KOTOPOH ocnalrneHvie cBeTa mpeBbicUT 2 % Ha | M. JIBIMOBEIC HM3BELIATC/IH, YCTAHABIHBACMEIC B
MAIIHHHBIX TOMEIICHUAX KaTeTOPUU A, TOKHBI CpadaThiBaTh MPHU TAKOH ITTIOTHOCTH ABIMA, IIPU KOTOPOH
ocnabnacHue cBeta gocTurHeT He Oomee 50 % Ha 1 M;

.3 TemIoBbIe M3BEINATENN, YCTAHABIMBAEMEIE B IIOMEIIECHUAX C HOPMAJIBHOW TEMIIEPaTypor BO3AYXa,
JOJDKHBL cpabaTeiBaTh B MHTEpBaae Temmeparyp 54 — 78 °C mpu MOBBIICHHM TEMIIEPATYPhl A0 3THX
HpeenoB co ckopocTeio MeHee 1 °C B MuHYTY. Peructp MoxkeT paccMOTpeTs BOBMOKHOCTD MPUMEHEHUSA
TEIUIOBBIX H3BEMIATENICH ¢ OOMBLICH CKOPOCTHIO MOBHIICHUS TEMIIEPATYPhI, IPUHUMAS BO BHUMAHUE KX
YYBCTBHTCIBHOCTE,

4 Temmeparypa cpabaTbIBaHHs TEIIOBBIX M3BELIATEICH B CYIIMIBHBEIX U TOXOOHBIX UM MOMEIICHHSX,
JUTS1 KOTOPBIX OOBIYHO XapaKTepHA BHICOKAS TEMITEpATypa BO3AyXa, MoxkeT ObiTh yeraHoBiaeHa 10 130 °C, a
B cayHax — 10 140 °C BKIIOUHTENBHO;

.5 TemmoBble M3BEIIATENN JOMDKHBEI HAAEXKHO pabOoTaTh IpH TEMIEpAType, mo KpakHei mepe, Ha 5 °C
BBIIIE TEMIIEPATYPhl HACTPOHKH YYBCTBUTEIBHOTO DJIEMEHTR,

.6 B MAIIMHHBIX IOMEINCHHSAX KaTeropud A MOIYT TaKOKe NPHUMEHATHCS H3BEINATENH, OOHAp-
V’KHBAIOIUE Ovar mojkapa IO IMOSBJICHHIO Iy/IbCAIMM TEMIEPATYpHl (TeIUtouMITyIbcHbIe). M3Bemarenu
JOJKHBI OBITh HACTPOEHBI HA HaCTOTY IyJbcauuii temneparypsl 1,9 — 2.3 I’ u Beitne u cpabarteiBate mpu
npesbimeHnn aMmuTyasl Ha (2 £0,5) °C HezaBHCHMO OT TeMIEpaTyphbl MOMCLICHHS,

.7 Bce aBTOMATHYIECKUE U3BEINATENIN JO/DKHBI OBITh TAKOTO THUIA, YTOOB OHH MOTJIH HCITBITHIBATBCS Ha
MpaBWIBHOE CpabaThIBAHWE M BO3BPAINATHCS B PEXXHUM HOPMAIBHOM paboThl O¢3 3aMEHBI KaKUX-THOO
3IEMCHTOB.

7.5.11 Jlyum uzBewmareneii u ux kaOeau JOMKHBI OTBEUATh CICAYIOIINM TPCOOBAHUAM:

.1 aBTOMaTUUECKHUE U PYYHBIC M3BEINATEIH JO/DKHBI OBITh CIPYIIIMPOBAHBI B JIYUH (CEKIHH);

.2 JIy4 aBTOMAaTHYCCKUX MOMKAPHBIX H3BELIATEICH, 0OCIYKMBAIOINUI TIOCT YIIPABACHHUS, JKUNOC HITH
ciryxeOHOE MOMEIICHHE, HE AO/DKCH OOCIY)KHMBaTh MALIMHHOE ITOMEINCHHC KATETOPHUH A W TPY30BBIC
MOMEINEHUsT HAKaTHBIX cyaoB. Ecim cuerema curHanmuzamuu OOHApy»KCHHS IOXKApa MO3BOLICT
JUCTAHIIMOHHO ONIPEAESTIATh KOHKPETHOE MECTO BO3HHMKHOBEHHS IOXKApPA, MET/SL, OXBATBHIBAIOINASA VYU
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ABTOMATHUCCKHX MOXKAPHBIX M3BCINATCIICH B )KUIIBIX U CIIYKCOHBIX MOMELICHHUIX U B MOCTAX YIPABJICHHSL,
HE JOJDKHA 00CTYKHUBATh MAIIHHHOC MOMEIICHUE KAaTCTOPUH A U TPY30BBIE TIOMEIICHHUS HAKATHBIX CYAOB;

.3 He momyckaeTcsa OOCTYKMBAHHE KaKMM-THOO TydoM Oonee OAHOM manyObl B TPEAENAxX JKHIIBIX H
CITy>KCOHBIX MOMCINCHHUH M TMOCTOB VIPABICHHS, 33 UCKIIOYCHHEM Jy4d, 0OCTY:KMBAIOIIETO BBITOPOAKY
Tpama, €CNY CTAHOHApHAs CHCTEMAa CUTHATH3ANN OOHAPYKCHUS MOKapa HE BKIHOYAET B ce0s CPEACTB
JUCTAHITHOHHOTO OIPEAC/ICHHS KOHKPETHOTO MECTa BO3HHUKHOBCHIS MMOXKapa KaXKIBIM OTICIbHBIM
ABTOMATUYCCKUM H3BewarcicM. KoaudecTBO BBITOPOKCHHBIX MOMCLICHHH, OOCTYKHBAEMBIX OTHUM
ayuoMm, He aomwkHO mpessimark 50. Eciam cucrema mO3BOISET JUCTAaHIMOHHO ONPEAETATH MECTO
BO3HHUKHOBCHUSI TIO’Kapa KayKABIM OTAC/IBHBIM aBTOMATHYCCKUM M3BCIIATEIICM, VYU MOTYT OOCITYKHBAaTh
HECKOJIbKO may0 u TF000¢ KOJUICCTBO MOMECIICHHIA,

4 xabenau jaydeH, BKIHOUAs KaOCMM WX THTAHUS, COCTABJISIOIIUX YaCTh CHUCTCMBI, JOJLKHBI OBITh
MPOJIOKECHB B 0O0XOA KamOy30B, MAIOHHHBIX MOMCINCHUH Kareropu A M APYTHUX BBITOPOIKCHHBIX
MOMCINEHUH ¢ BBICOKOW MOXKAPHOH OMAcHOCTHIO, 33 MCKIIOUCHUCM CIIY4acB, KOrga HEOOXOAUMO
obecreunTh OOHAPYKCHUE MOXKapa MITH CHTHAMM3ALMIO O TOkKApPe B Takux momemeHusx (cm. 16.8.1.8).

7.5.12 CucteMa curHamuzanuy OOHAPYKCHUS TMOXKapa IS MAIIHMHHBIX MOMCIICHUH KaTeropuu A ¢
MEPUOANICCKH OC3BAXTCHHBIM OOCTYKHBAHHEM JOKHA UMETh TAKYIO KOHCTPYKLHIO, 3 AaBTOMATHICCKHUC
M3BCIIATCIN TAK PACIONOMKCHBL, UYTOOBI MOXHO OBIIO OBICTPO OOHAPYKUTH BO3ZHMKHOBCHHC MOXKapa B
Tr000H YACTH 3TUX NIOMCIICHHUH H NPHU TIOOBIX HOPMAITBHBIX PEXKHMaX paboThl MEXaHU3MOB M H3MCHEHHSIX
pexknMa BeHTHIAUWH. CHCTEMBI, B KOTOPBIX HCIONB3VIOTCS TONBKO TCIUIOBBIC H3BCINATCIH, HE
JOIMYCKAIOTCA, 33 HMCKIFOUCHHUEM TOMEINCHUM, HMMCIOIUX OrPAaHWYCHHYK) BBICOTY M B KOTOPBIX HX
nmpuMeHeHHEe 0c000 ompasgaHo. CucTeMa curHajuzaiuu OOHAPYKCHHS MOXKApa AOJDKHA BKIIKOMATH
3BYKOBBIC H CBETOBBIC aBAPHHHO-TIPEAYNPEIUTEIbHBIC CUTHAIIB, OTIHYAONINECS OT 3BYKOBBIX U CBETOBBIX
CUTHAJIOB JIIOOOH JPYyroil CHCTEMBI, HE YKA3bIBAIOMICH HA BO3HHKHOBCHHC MMOXKAapa, B JOCTATOYHOM
KOJIMYECTBE MECT € TEM, YTOOBI OHM OBLTH YCHBIIIAHBI M 3aMCUCHBI HAa XOAOBOM MOCTHKE, a TaKXKC
OTBCTCTBCHHBIM MEXaHHKOM. [IpH OTCYTCTBHH BaxThl HA XOAOBOM MOCTHKE, 3BYKOBOW CHTHAN AOJDKCH
MOAABATBCA B MECTE HECEHHS MOCTOSHHOM BaXTHI.

7.5.13 Cuctema curHanmu3anyy OOHAPYKCHHS MOXKapa 111 MAIMHHHBIX MOMCHICHHH Kareropuu A 6e3
HOCTOSIHHO# BaxThl, TpeOyemast cornacHo 4.2.3 gactu VI «[IporuBonoxapnas 3ammray, JODKHA OTBCYATh
CIIeIYIOMUM TPeOOBAHMAM:

1 mamens curHanNM3aLMH JO/DKHA YCTAHABIHMBATBCA HA XOJOBOM MOCTHKC, HMOXKAPHOM MOCTY HIIH
JPYTOM JOCTYITHOM MECTE, 3ALOUINCHHOM OT IM0KAapa B MALIMHHOM NOMCIICHHH Karcropuu A;

.2 CBETOBOH CHTHAJ HA IIAHEIH CHTHATM3ALNH JOJDKEH YKa3hIBaTh MECTO (30HY) BO3HUKHOBCHHS HOXKAPA,

.3 curHanM3aMs JODKHA BBI3BIBATH MOJAYY CBETOBBIX M 3BYKOBBIX CHTHAJIOB TPCBOTH, OTIIMYHBIX OT
CHT'HATOB JTIOOOH APYroM CHCTEMBI, HEC YKa3bIBAIOIIEH HA BO3HHMKHOBCHHC IOXAapa, B JOCTATOYHOM
KOJIMYECTBE MECT, 4TOOBI OHH OBUIM YCHBIMIAHBL M 3aMEYCHBI BAXTCHHBIM HA XOJOBOM MOCTHKC H
OTBETCTBEHHBIM MEXAHUKOM;

.4 IIpy NCUE3HOBEHUH ITUTAHUS HJIH TIOBPCIKACHUN CHCTCMBI, KPOME BU3YAIIBHOTO, JIOJDKCH MOJABATHCS
3BYKOBOM CHUTHAJI,

.S THm U pacmoNOKEHHE H3BCIIATE/CH JOKHBI O0CCICUUBATE OBICTPOC OOHAPYIKCHHUE HPHU3HAKOB
HOXKapa U HE AOIMYCKAaTh JOXKHBIX cPaOaThIBAHUH B OOBIYHEIX VCIOBHAX PaboThl MALTHHHOTO MTOMCIICHHS.
JomkHBl OBITh IMPEAYCMOTPEHBI H3BCIIATCIM HE MCHES YCM JBYX THIIOB, HCIONB3VIOIINX PAa3THIHBIC
HNPUHIUIBEL OOHAPY)KEHMS MOXKapa. B moMmerueHusx BBHICOTOH MEHES 2,5 M JONYCKACTCS MPUMCHCHHC
TOJBKO TCITOBBIX H3BCINATEICIH,

.6 pacIonoXeHHe Ty4eH N3BeIaTeIc JOMKHO 00eCIEIHBATE BO3MOXKHOCTD ONPEACIICHHUS MECTA BO3-
HUKHOBCHHUS IOKapa. JIBIDKEHHE BO3AyXa, CO3JaBAEMOC MEXaHH3MamH, HE JO0/DKHO BIHATH Ha
3¢ (HEeKTHBHOCTh PAOOTHI CUCTEMEL,

.7 U3BELIATEHU C PETYINPYEMON YyBCTBUTEIBHOCTBIO JODKHBI IMETh TIPUCTIOCOONEHUE I (PUKCALN
U yKa3areib YCTAHOBJICHHOH YYBCTBUTCIBHOCTH;

.8 eciu mpeaycMarpuBaeTCs BPECMCHHOC OTKIIOUCHHC OTACIBHOTO H3BEINATEIS WIM Jy4d, 3TO
COCTOSHHE JOJDKHO OBITP HETKO 00O03HaucHO. [lo HCTCUCHHMH YCTAaHOBICHHOTO BPEMEHH JOJKHO
MPOH30HTH ABTOMATHUIECKOE BKIIOUCHUE OTKIFOUCHHOIO M3BCLIATEII IH JIyYa,
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.9 nomxHa GBITH IPEIYCMOTPCHA BO3MOKHOCTD BKTFOUCHHS CUTHATIM3ALIY OIOBEIICHH O MOXape M3
CIEAYIOUIUX MOMEIIECHUM:

9.1 KOpHAOPOB, UMEIOIMUX BXOIB B MAITHHHOE MOMEINEHHE KarcTopuu A;

9.2 pynesoii pyOku;

9.3 mocra ympaBicHUS MAITHHHOTO MTOMCIICHUA.

7.6 CHTHAJIN3AIIAA MPEAYNPEXIEHUA O ITYCKE CHCTEMBI OBBEMHOI'O
HOXAPOTYIIEHWSA

7.6.1 Curnammzauus momkHa oteedars TpeOosanusaM 3.8.3.9 u 4.3 wactu VI «llIporuBonoxapHas
3aIIUTAY.

7.6.2 Ilutanme cUrHATH3aIMU JO/DKHO OCYINECTBIATBCS OT JABYX HE3aBHCHMBEIX HCTOYHHKOB
MUTaHUs — OCHOBHOIO H aBapuifHOro. B xagecTBe aBapuiiHOTO MCTOYHUKA AOIyCKACTCSA HCIONIb30BAHUE
AKKYMY/SITOPHOH Oarapey eMKOCTBIO, JOCTATOMHOM AT MUTaHus curHaausanuu B teueHue 30 muH. [Ipu
3TOM JO/DKHO OBITH IPEIYCMOTPEHO aBTOMATHYECKOE MEPEKIIOUCHUE LEnell MUTaHU CHTHAIHM3ALHH HA
aBapUIHBIA HCTOYHUK MPH HCUC3HOBCHHUH HAIPSHKCHHS OT OCHOBHOIO HCTOYHHKA.

7.7 CHTHAJIM3AIIAA 3AKPBITHA BOJOHEIIPOHHUIIAEMBIX M MIPOTHBOIOKAPHBIX IBEPEH

7.7.1 CurHanuszanus 3aKphiTHS BOJOHETNPOHHLAEMBIX ABepeid cormacHo 7.1.9, 7.1.11, 7.1.13,
7.12.4 — 7.12.6 gacru III «YcrpoiictBa, 0GopyaoBaHne u CHaOXEHHE» JOIDKHA OTBEYATh CIIECAYIOMIMM
TpeOOBaAHUSM:

.1 Ha XOZOBOM MOCTHKE H B IOCTaX YHPABICHHS 3aKPBITHEM/OTKPHITHEM BOJOHETIPOHHMIAEMBIX
JBEpCH, a Takke B HEMOCPCACTBCHHON ONHM30OCTH OT HUX, MJOJDKHBI OBITH NMPEAYCMOTPEHBI CPEACTBA
BHU3VAIBHOW MHIHMKAIWH O 3aKPHITOM H OTKPBHITOM COCTOAHWH KaKIOH ABEPH,

.2 1o/DKHA OBITh MPEAYCMOTPCHA CBETOBASI M 3ByKOBAsI CHTHATM3ALHA, 00¢CIeIHBAIOImAs KOHTPOJIb 32
3aKPBIBAHHEM ABEPEH;

.3 IUTAHHE CPCICTB UHIUKALIMU O COCTOSIHAH ABCPCH M aBApUIHO-IIPEAYIPEe AUTEIBHOM CUTHATU3ALNH
0 3aKpPHIBAHHH ABCPCH JOIDKHO OBITh HE3aBUCHMBIM OT MHTAHHS HPHBOAOB 3aKPHITHA JBEPEH H AOIHKHO
HMCTh PC3CPBHOC MHTAHWC OT ABAPUIHOIO HCTOYHHKA (HAMpUMEpP, OT HMCTOYHHMKA OecmepeboiiHoro
TTATAHM).

7.7.2 Curnanmzainyisi O HOJNOXKCHHHW TPOTHBONIOXKAPHBIX ABEpEH cormacHo 2.2.3.3, 224 u 3.1.2.3
gactu VI «[IporuBonokapHas 3aiquTay JO/DKHA OTBCYATh CICAYIOMMM TPEeOOBAHHIAM:

.1 Ha XOXOBOM MOCTHKE AOJDKHEI OBITH IPEIYCMOTPCHBI CPEACTBA BU3YAIPHOH HHANUKALMH O 3aKPBITOM
COCTOSIHUH KaXAOU JBEPH;

.2 IUCTAHIMOHHO OCBOOOKIACMBIC CKOJb3AIIIC ABCPH WK JBCPH € MPHBOAOM OT HCTOUYHHKA SHEPTHU
JOJIKHBI OBITh OOOPYAOBAHBI ABAPHUHHO-TIPCAYMPCIATCIIBHON CUTHAIH3ALMEH, MOJAIOIIEH 3BYKOBOM
curHa;i B TeueHue 5 — 10 ¢ or Hagana ABWKEHMS ABEPH H A0 MOJHOTO €€ 3aKPBITH,

.3 IMTAHKE CPEACTB HHAUKAIMY O COCTOSHUM ABCPEH M ABAPHIHO-TIPEAYNPEAUTENbHON CUTHATIM3ALMH 00
OCBOOOYKICHHH IBCPCH AOMKHO OBITh HE3ABHCHMBIM OT HCTOYHHKA OCBOOOXKACHHUS ABEPEH H HMETh PE3CPBHOC
[MUTAHKUE OT ABAPHUIHOIO HCTOYHMKA (HAIIPUMED, OT HCTOYHMKA OSCepPeOOHHOrO MUTAHUS).

7.8 CUTHAJIM3AIIUA B IOMEIIEHUAX MEXAHUKOB
7.8.1 B xwiblXx MOMCINCHHAX MCXAHHKOB JOJKHA OBITh HPEAYyCMOTPEHA 3BYKOBAS CHTHATH3ALIHSL

aBapUIHOTO BHI30BA MEXaHHKA, MPUBOJUMAs B ACHCTBHE BPYYHYIO C MOCTAa YIPAaBICHUSA ITTAaBHBIMH
JBUTATCIIMU U3 MAIIHHHOTO OTACIICHHA WM W3 LCHTPATBHOIO MOCTA YOPAaBICHUA (IIPH €ro HATHYHNH).



Ilpasuna knaccuurayuyu u nNOCMpOTiKu MOPCKUX CY008
XI-62

7.9 CHTHAJIM3ATIAA KOHTPOJIA JEECIIOCOBHOCTH MAIIIMHHOI'O MTEPCOHAJIA

7.9.1 Ha cyzax, rae Baxra B MAIOHHHOM OTACIICHHH HECETCS OJHHM YCIOBEKOM, MHOO Ha Cydax ¢
Oc3BaxXTeHHBIM OOCTYKHBAHHEM MAIIMHHOTO OTAC/ICHHS TO/DKHA OBITh MPEAYCMOTPEHA CHTHATH3ALIL
KOHTPOJIsSI ASECIOCOOHOCTH MALIMHHOTO TICPCOHANA, TIPH 3TOM:

.1 cucTeMa ZOKHA KOHTPOJIHMPOBATH ACCCIOCOOHOCTh MEPCOHATA MALIMHHOTO OTACNICHHUS C MEPHO-
JUYHOCTEIO He Oomec 30 MuH;

.2 CHrHajx KOHTPOIISI JO/DKCH HOABATECS B MALIMHHBIC roMeuieHus. Eciu B TeueHMe 3 MUH CHTHAI
KOHTPOJIsL He OyAeT KBUTHPOBAH, TO COOTBETCTBYIOLINI CHI'HAJT JOJDKCH HOJABATHCS HA XOJOBOH MOCTHK U
B JKHIIBIC, CIY)KEOHBIC W OOLICCTBCHHBIC MOMCLICHHS, T[AC MOKCT HAXOAUTHCHA OOCIYKHBAIOIIMI
MEXAHIMECKYI0 YCTAHOBKY IICPCOHAI,

.3 curHamm3amys BKJIIOYACTCS TMCPCOHAIOM, OOCIYKHBAIOIMUM MCXaHHYCCKYIO YCTAHOBKY, IIPH
HAXOXKACHUH B MAIOMHHOM MOMCLICHUH OXHOTO YCIOBEKA M BEIKIIOYACTCS IPU CTO YXOIE;

4 cuctema Takke JODKHA OrBevars TpeboBanmsm 2.4.1.14 actu XV «ABromaruzanus.

7.10 CHTHAJIN3ATIUA MOCTYIVIEHUA BOJABI B TPY30BBIE TPIOMbI HABAJIOYHBIX CYIOB,
IMACCAXKHUPCKHUX CYA0B, UMEIOIIUX HA BOPTY 36 YEJIOBEK U BOJIEE, A TAKJKE I'PY30BBIX
CyA0B C OJHUM TPIOMOM, HE ABJIAIOINXCHA HABAJIOUHBIMHA CYJAMH

7.10.1 Ecnu B HACTOAMICH INIABE HE OTOBOPEHO HHOE, CHCTEMA CHTHAJIN3ALNU MOCTYIUICHHUA BOABI B
IPY30BbIC TPIOMBI JO/DKHA OTBe4Yarh TpeboBanusiM 7.3 Hactosumedl gactH, a take 3.4.11 wactu V
«Henenne Ha orcexw» u 7.9.9 wactu VI «CucteMsl H TpyOOIPOBOABIY.

7.10.2 Cucrema CUrHANMM3aMK JOMHKHA 00CCIEYHBarh MPEABAPUTEIBHYIO H ABAPHUIHYIO CBETOBYIO U
3BYKOBYIO CHTHAJHM3AIHIO MOCTYIUICHHA BOAbI B IPY30BBIC TPIOMBI, & A OAJUIACTHBIX TAHKOB U CyXHX
OTCEKOB B HOC OT TApPaHHOH MEpPeOOpKH — TONBKO ABAPHIHYIO CBETOBYIO H 3BYKOBYIO CHTHAITH3ALIMIO.

IpeaBapuTenpHas CATHATU3ALMS JO/DKHA CpadarhIBaTh MPH JOCTH)KCHHH BOJOH HIDKHETO, 4 aBapHii-
Has — BEPXHEro ypoBHeEH, ymoMsaHyThix B 7.9.9 sactu VIII «Cuctemsl u Tpybonposoaen». Jlomyckaercs
HCTIONIb30BAHUE OJHOTO JAaT4HKa JJIA MOAAYH MPEABAPHTEIBHON M ABAPHIHOM CHIHAIHM3ALHH.

IMorpemHOCTs ONPCACIICHUS YPOBHA BOABI JATIAKAMH CHCTEMBI HE XOJDKHA mpesBsimars 100 mm.

3BYKOBBIE CUTHAJIBI TPEABAPUTENbHON U aBAPUIHONW CHIHAM3ALMH JOJDKHBI OBITh PA3IHIHbL.

Cucrema momkHA OOECCIIECUHBATH YETKYIO HWACHTU(HKALMIO MOMCIICHHM, M3 KOTOPBIX IOCTYITHII
curHai.

OTKIIIO4EHHE 3BYKOBOTO CHUTHAJIA JO/DKHO OBITh MPEAYCMOTPEHO C MAHCIH CHTHAM3ALNH, YCTAHOB-
JIEHHOH Ha XOJOBOM MOCTHKE.

7.10.3 Cucrema curHaM3alHK JOJDKHA MOJYYIaTh MATAHUC OT OCHOBHOTO M ABAPHUITHOTO HCTOYHHKOB
SNEKTPHUECCKOM 3Heprui. BMecTo aBapuilHOr0 MCTOYHMKA JJIsi MATAHUS CHCTEMBI MOXKET HCTIONIb30BATHCS
OTACIbHAS, TOCTOSHHO 3apsbkacMas OT CYZOBOIO 3apsIHOTO YCTPOMCTBA, aKKyMyJsTopHas Oarapes,
OTBEUaromas TPeOOBAHMAM K aBAPUHHOMY MCTOYHHKY U OOCCICUHBAIOINAS IHTAHUE CHCTCMBI B TCUCHHE
He MeHee 18 4.

[Mpu rCIC3HOBCHUH OCHOBHOTO WM ABAapUHHOIO MUTAHMS, A TAKKC aBTOMATHUCCKOM MEPEXOAC Ha
aBapHUHHOC MMUTAHHC JOJDKCH OBITh MPESAYCMOTPEH aBapHHHO-NPCAYIPEAUTENbHbIH CHTHAL

7.10.4 Jlomxen GuITh TipeAycMOTpeH caMokoHTpoib cucteMsl. Curaan AIIC nomken momasarecs, MO
KpalHCH Mepe, MpH CICAYIOIHX HEHCIPABHOCTIX: KOPOTKOS 3aMbIKAHHE, OOPHIB LICIH, 3aMBIKAHHC Ha
Kopryc. [ KOMIBIOTEPHBIX CHCTEM JOMOJHHTEIBHO JODKHA OBITh O0ECHEUCHA CHUrHANM3auusi o
MPCBBIIICHAH BPEMCHH BBITIOJIHEHUS MPOrPaMMBbl, HEMCIPABHOCTH LICHTPAIBHOIO MPOLIECCOPA, a TAaKKe
6oka BBOJA — BBIBOJA.

CucremMa TO/DKHA AOMYCKaTh BOSMOXKHOCTh MPOBEPKH 3BYKOBOHM M CBETOBOH CHTHAIH3ALUH.
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7.10.5 B cucreme ao/mKkHA OBITH IIPEIYCMOTPEHA OIOKMPOBKA CUTHAIMAAIMH B CITydae UCIIONIb30BAHMS
IPY30BEIX TPIOMOB W (OPIIHKA B KaueCcTBe OalIacTHEIX TaHKOB. [IpH 3TOM B ciydae OCYIICHHS TaKHX
6aIacTHBIX TAHKOB OJIOKMPOBKA JO/DKHA aBTOMATHIECKH CHUMAThCS TPU CHIDKCHHH YPOBHSI BOJBI HIDKS
YPOBHS CaMOTO HIDKHETO JATHUHKA B JAHHOM TPIOME.

7.10.6 DneMeHTHI CHCTEMBI CUTHATN3ALMH, YCTAHOBICHHBIE B IPY30BbIX TPIOMaX, Oa/INAaCTHBIX TaHKax
U CyXHX OTCEKaX, AODKHBI OBITh YCTOHYMBEI K KOPPO3MM M JO/DKHBI HMETh CTCIICHB 3aIIUTHI
He Hike IP68, a ycTaHOBIEHHBIE HA OTKPHITOH YacTé BepxHei namyOel — He Hike [P56.

7.10.7 Ipu ycTaHOBKE 3IEMEHTOB CUCTEMBI B TPIOMaXx, NMPeAHA3HAYCHHBIX I TIEPEBO3KU OMACHBIX
IPY30B, a TAKKe APYTHX TPY30B, BEI3BIBAIOIIMX O0Opa3oBaHHE B TPIOMax B3PBIBOOIIACHBIX CMECEH, 3TH
DIEMEHTBI, a4 TaKKe HX LCNU JOKHBL OBITh HCKPOOE30NACHOTO HWCIIONHEHUS KM HMETh CTEICHb
B3PBIBO3AIIUTH HE HIKE (£X7).

7.11 CHTHAJIM3ALIAA IIPEJAEJIbHOM KOHIIEHTPAIIMM B3PEIBOOIACHBIX H AOBHTHIX
TA30B

7.11.1 Cuctembl CHrHATH3ALUH HPESACIPHON KOHLCHTPALMH B3PHIBOOMACHBIX M SAOBHUTBIX Ia30B
JOJKHBL 0TBe4arh Tpebosanmsam 9.14.3 u 9.14 .4 gactu VIII «Cucremst u TpyGonpoBoas», a tarke 7.2.7
gactu XII «XonoquibHbIC YCTAHOBKI.

7.11.2 Cuctema CHUrHAMM3aIMU IPEICIbHON KOHLICHTPALMH B3PHIBOONACHBIX Ta30B JODKHA 00¢-
CIEYHBATh NMOAAYY 3BYKOBOH M CBETOBOM CHTHATHM3ALMH B IIOCTY YIIPABICHUS IPY30BRIMU OICPALHSIMY, Ha
XOJOBOM MOCTHKE H y OlOKa aHamu3a, ©CIM KOHICHTpAIHsS MapoB YIICBOAOPOAA AOCTHUTACT
YCTaHOBICHHOTO 3HAYEHMs, KOTOPBIH He AOMKeH npeBbimarh 30 % OT HIDKHEro mpeaeia BOCILIAMEHSC-
MOCTH.

7.11.3 Tlaneny ympaBieHHS CHUTHAIM3AIMEH JODKHA OBITh PACIOIMKEHA B TOCTY YIPABICHHS
IPy30BBIMH OICPALIMSIMU, HA XOJOBOM MOCTHKE HIIM B Ta300€30IIaCHOM IEHTPAIBHOM MOCTY YHPABICHHUS C
MOCTOSHHOM BaxToil. Ha maHenun wim BOMM3u Hee HobkHA ObiTh sicHas WHGOpPMALHA O TNPUYHHC
aBAPHUIHOTO CUT'HAJIA W HEHCIIPABHOCTH B CUCTCME.

7.11.4 Ha x0moBOoM MOCTHKE AO/DKHA OBITH HPESAYCMOTPEHA MAHEIb HHIAMKAIMH, €CIH NaHCIb
yOpaBIeHHA YCTAHOBJCHA B JPYTHX MOCTaX.

7.11.5 Ha nmanenu ynpaBneHHsS OOJDKHO OBITH MPEAYCMOTPEHO PYYHOE YCTPOMCTBO BO3BPALNAIOICE
CHCTEMY YNPaBJICHHA CHTHATH3ALHEH B PEXKUM HOPMAIbHOH paboThHl MOC/C YCTPAHCHUS ABAPHIHOTO
CHTHAJIa MJIM CHTHAJIa HEHCTIPAaBHOCTH.

7.11.6 ABapwuiiHbie CHTHAJIB HA MAHEAX YIPABICHUS M HHIUKALUH J0/LKHBI OTIHYAThC OT CHIHAIOB
HCHCIIPABHOCTH.

7.11.7 TTanem MHANKALAK MOTYT UMEThH OOLIHIA aBAPHIHBII CHTHAJ OT MHOTOKpATHBIX TOYEK 0TOOpa
npod MpH YCIOBUM, YTO BCE TOYKH OTOOpA MPOO HAXOAITCS B OXHOM H TOM K€ MOMELICHHH.

7.11.8 INanenu ynpaBneHAs JODKHBI HMETh BO3MOXKHOCTB PYYHOTO KOHTPOJIS HCIIPABHOCTH CBETOBBIX
H 3BYKOBBIX CHTHAJIOB.

7.11.9 Ha x010BOM MOCTHKE, HA NAHENH YMPABICHUI U HA BCEX MAHE/SIX WHIAMKALHH JOJDKCH OBITh
MPESYyCMOTPEH 3BYKOBOM M CBETOBOM CHTHAI:

.1 0 NPEBBIICHAN KOHIEHTPALMH Ia3a BBHIIIC YCTAHOBICHHOTO 3HAYCHHS B JIIOOOM KOHTPOIHPYEMOM
MPOCTPAHCTBE;

.2 00 HCYE3HOBCHHH IHTAHUS WK 3aMbIKAHHH SJICKTPUYCCKHX LEMEN Ha KOPITyC,

.3 0 cnaGoM MM OTCYTCTBYIOIIEM IOTOKE BO3AyXa B J0OOM TpyGomposoae otbopa mpob;

4 0 HECAHKLUHOHHPOBAHHOM HM3MCHEHMH YCTAHOBJICHHOTO 3HAYEHUS AaBapUMHOIO CHUTHAIA O
NPEBBIICHUN KOHIIEHTPAIIH Ta3a; HIH

.5 o HeucnpaBHOCTH (YHKIHH CAMOKOHTPOIIS B KOMITBIOTEPHBIX CHCTEMAaX CHIHATU3ALIUH,

7.11.10 B xOMITBIOTEPHBIX CHCTEMAX CHTHATH3AIMY (YHKIMS CAMOKOHTPOJIS JOKHA KOHTPOIUPOBAThH
HAJIMYUC ITUTAHUA M S3HEPTrO3aBUCHMOM MaMSITH KaXKIbIM pa3 IPH BKIIOUEHUH YCTPOUCTBA B paboTy U, 1o
KpalHer Mepe, Kakaeie 24 1 paboTsL.
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7.11.11 3BYKOBBIE CHIHAIIBL JOJDKHEI IIOAABATHCS 0 TEX MOP, TIOKA HE MOCTYIIUT MOATBEPIKACHHE 00 UX
IpUHATHA (KBUTHPOBAHWH), 4 BU3yaIbHAS WHIUKALM KKIOTO CHTHATA — IO YCTPAHCHHS HEHCIIPAB-
HOCTH.

7.11.12 DnexTpUdecKHe KOMIIOHEHTBI CHCTEMbI OOHAPYKEHHS IMPEASTbHOM KOHLEHTPALUU B3PBIBO-
OTACHBIX TA30B, KOTOPBIC NMPH HOPMAIBHON PaboTe MOTYT BXOZUTH B KOHTAKT C IMPOOaMH rasa, JOJKHBI
OBITH B3PEIBO3AMIMINEHHOTO HCIIOTHEHHUS.

7.11.13 JloxHa OBITH NPEAyCMOTPEHA BO3MOXKHOCTh INPOBEPKH M KATHOPOBKHM OOOPYAOBAHMS
OOHapyKEHHs B3PHIBOOIIACHOTO rasa.

7.12 CHTHAJIM3ALIVA TTOJOKEHHS ABEPEI MACCAKHPCKHX U TPY30BBIX HAKATHBIX
CVIIOB (PO-PO)

7.12.1 Ha x0x0oBOM MOCTHKE M B IOCTaxX YIPABICHHUS 3aKPBITHCM/OTKPHITHEM ABEPEH, YKa3aHHBIX
B 7.4, 7.15 uvactu Il «YcrpoiicTBa, 0OopyrOBaHHE W CHAOXKCHHE» (HAPYKHbIE HOCOBBIC JBEPH THIA
«By30p», CTBOPUATEIC ABEPH, BHYTPCHHHE HOCOBBIC ABEDH, GOPTOBBIC H KOPMOBBIC ABEPH '), H0JDKHA GBITH
IPEeIyCMOTPEHA CBETOBAs UM 3BYKOBAs CUIHATH3AIMUA O 3aKPHITOM H, OTAENBHO, MONTHOCTBIO 33JPAcHHOM
MOJIOXKEHUAX.

INanens uHAMKAIMK JOJDKHA O0CCIICUMBATE KOHTPOJIb HCIPABHOCTH CBCTOBBIX HHIHKATOPOB, a TAKOKE
HCKJIFOYaTh BO3MOXKHOCTD MX CIy4aiHOrO MM HECAHKILHOHHPOBAHHOTO OTKIIOYEHHA.

7.12.2 Curnamusanys A0/DKHA OBITH BEIIIONHEHA MO GE€30TKA3HOMY NPHHIMITY H IIPH 3TOM BKJIIOYATh
CleAyIoIee:

.1 Ha maHeIAX WHOWKAIWMY, YCTAHABIMBACMBIX HA XOAOBOM MOCTHKE M B IOCTaX YHPABJICHHA
3aKPBITHECM/OTKPBITUEM ABEPEH, JOMKHEL OBITh MPEAYCMOTPCHBL:

CHrHAMM3aUUs 00 MCUE3HOBEHUH MMUTAHUS CHCTEMBI,

CHUTHATU3ALKS O 3aMBIKAHHHM HAa KOPIyC HIIH OOpPBIBC;

KOHTPOIIb UCIIPABHOCTH CBCTOBBIX HHIHKATOPOB,;

pasgenbHas HHAMKAIMSA O 3aKPHITOM, HC 3aKPBITOM, 33JPAacHHOM H HE 3aJPAcHHOM IOJOKECHHAX
JBEPEH;

.2 LeNH KOHCYHBIX BBIKJIIOYATCIICH (JATMKOB) IMOJOKCHHSA ABEPH NODKHBI OBITH 3aMKHYTHI, KOTAA
JBEPb HAXOAUTCA B 3aKPHITOM COCTOSHHM (IIPH YCTAHOBKC HA OJHOH IBEPH HECKONBKHX JATYHKOB
JIOIYCKAeTCsl MX HOCIC0BATCIIBHOC COCIHHCHHAC);

.3 IemM KOHCYHBIX BBIKIIFOYATCICH (JAT4MKOB) IONOMCHHA 33APacK (YCTPOHCTB 3aKPHITHA) ABEPH
JOJUKHBI OBITh 3aMKHYTHI, KOIJA JABCPb HAXOAUTCA B 33JPACHHOM COCTOSHHH (MPH YCTAHOBKEC HA OXHOM
JBEPH HECKOJIBKUX AATIHKOB JOIYCKACTCS MX HOCIICIOBATCIBHOC COCIUHEHHE);

4 UenH UHAMKALMH «ABEPb 3aKPHITA/HE 3aKPHITA» W «33ApacHa/HE 3aJpacHa» JOJDKHBI ObITh
HE3aBHUCHMBI, HO MOTYT OBITh BBIIOJIHCHBI B OJHOM MHOTOXKHJIBHOM Kabene;,

.S B ciayuac M3MCHCHMS NOJIOXKCHHS JIOOOr0 M3 KOHCYHBIX BBHIKIIOYATENEH (JATIMKOB IOJOXKCHHS
ABEpH) JOJDKHA CpabaThiBaTh CHTHANH3ALMA. «JBEPh HC 3aKPBITa/HE 33JPacHa», «3aIHPAIOIICC
YCTPOMCTBO HE 3a(HKCHPOBAHOY.

7.12.3 CucteMa AODKHA MOAABATH CBCTOBYIO M 3BYKOBYIO CHTHAH3ALHIO B CICAYIOMAX CIIydasX:

.1 ecnu ABeph HE MONHOCTBIO 3AKPBITA, HIIH €CNIH ABEPh HE MOTHOCTBIO 33PacHa; HIIH

.2 X0Ta Obl OJJHO 33JPAUBAIOLICE HIH 3AITHPAOLICE YCTPOHCTBO PA30OMKHYTO.

7.12.4 [NaHenp MHAVKALIH, YCTAHOBICHHAA HA XOXOBOM MOCTHKE, JOJDKHA OBITH 000pYyAOBaHA TIEpe-
KJIIOUATeNIeM PE)KUMOB PabOTHI «IOPT/MOPE» U JOJKHA MOAABATh B MCCTC YCTAHOBKHU 3BYKOBOIT CHIHAJL,
©C/TH TIPH BBIXOJE CYAHA W3 MOPTA ABCPH OyAyT HE 3aKPHITHI WA HE 33JAPACHHL.

7.12.5 Tlutanwe CHUrHAIM3alMu JOJDKHO OBITh HE3AaBHCHMBIM OT IHMTAHMS NPUBOAOB 3AKPHITHA U
3aJpauBaHUA ABEPCH H JOIDKHO MMCTh PE3EPBHOE MUTAHUEC OT aBAPHMHOTO MCTOYHHKA, THOO OT APYroro
HAJS)KHOTO MCTOYHMKA (HAIPHUMEP, OT UCTOYHHKA OecrnepeOoHOro nuTaHwms).

! lanee — npepu.
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JlaTuiKy CHUCTEMbl CHUTHAIH3ALUN JO/DKHBL OBITh HAJC)KHO 3aIMUINEHBI OT BO3JCHCTBHS BOJBL,
00pa3oBaHus JIbAA U MCXAaHUYCCKUX IOBPEKICHHUH, MO0 JODKHBI HIMETh COOTBETCTBYIOLICC HCIIOTHCHUE,
JOIYCKAIOLIEe BO3ACHCTBHE ITUX (PAKTOPOB.

7.12.6 Ha maccakMpCKHX HAaKaTHBEIX CyJaX KPOME CHTHAIM3ALNU IOIOXKEHHUS JBEPEH JOKHA OBITH
MPeAYCMOTPEHA YCTAHOBKA CPEACTB TEJICBU3UOHHOTO HAOIIOACHUS W KOHTPOJISA 32 MPOTEYKAMH BOIBI CO
3BYKOBOM CHrHaIM3allMel, YCTPOSHHBIX TakuM o0OpazoM, uToObl Ha X0ZO0BOM Moctuke u B LIITY
obecrneunBancs TEICBU3HOHHBIH KOHTPOJb 32 JIOOBIMH MPOTECUYKAMH UYePE3 BHYTPCHHHE, OOPTOBBIC U
KOPMOBBIE IBEPH.

Jas rpy30BBIX HAKATHBIX CYJOB TEICBHU3MOHHEIH KOHTPOJb 3a IMPOTEYKAMH dHepe3 OOpTOBBIE H
KOPMOBEBIE IBEPH JOIYCKACTCS OCYIICCTBIATH TOJIBKO € XOJOBOTO MOCTHKA.

7.12.7 Ing KOHTPOIS 3a MOJIOXKCHHEM HOCOBOH M BHYTPCHHCH HOCOBOM JBCPEH M HX 3aIHPAOLIHX
YCTPOMCTB IO/DKHA OBITh NMPEAYCMOTPEHA YCTAHOBKA TENCBHU3HNOHHBIX CPEACTB HAOMIOACHUS C BBIBOAOM
BUACOCHUTHAJIA HA MOHHUTOPBI, YCTaHOBICHHBIE Ha x040BoM Moctuke W B LIIIY. Ilpu stoM oObexTHI
HAOMIOACHUS JOKHBL OBITh XOPOLIO OCBEIIEHBI M OKPALICHB B KOHTPACTHBIC LIBETA.

7.12.8 [lo/mkHa ObITh IPEIYCMOTPEHA CHCTEMA COOpa MPOTEUYEeK 3a00PTHBIX BOJ (CTOYHBIC KOJIO/LIbI)
MEXKAY HOCOBOM ABEPBIO U allllapebio, a MPU €€ OTCYTCTBUH — MEXKAY HOCOBOM U BHYTPEHHEH ABEPAMHU.
IIpu 3TOM Ha XOZOBOM MOCTHKE JOJDKHA CPabaThIBaTh 3BYKOBAs U CBETOBAS CHTHAIN3ALNS ITPY aBAPHUHHOM
BBICOKOM YPOBHE BOJEI B KOJIOALIE CHCTEMBI ¢OOpa MPOTEUCK, MM AOCTIKCHHH YPoBH: Boasl 0,5 M B 3TOM
[POCTPAHCTBE, B 3aBUCHMOCTH OT THIIA KOHCTPYKIMH.

7.12.9 Ha maccaxxMpCKUX HAKATHBIX CyJaX, COBEPLIAIOIINX MCKIYHAPOTHBIC PCHCHI, MOMCIICHHS CIIC-
LHATBEHOM KaTerOPHH U IPY30BBIC MOMEIICHNS, B cOOTBeTCTBHU ¢ 1.5.4.3 1 1.5.9 wactu VI I IporuBonoxapras
3armTa» (MU OTCYTCTBHHU MOCTOSHHOTO TATPYIHPOBAHUA WM APYruX 3(EKTHBHBIX CIIOCOO0B KOHTPOJL),
JIOJDKHBI KOHTPOIIMPOBATHCS TEJICBU3HOHHBIMHI CPEJCTBAMU HAOMIOACHMS, TaK, YTOOBI MOABIDKKA KOJICCHOM
TEXHHKU B MOPE B HEOMArONPHATHBIX MOTOJHBIX YCIOBUSIX HIIM HECAHKIIMOHUPOBAHHBIH JOCTYII MACCAKHAPOB B
3TH MOMCIICHHS MOTJIH OBITh OOHAPYKCHBI BO BPEMS XOAA CYyJTHA.

7.13 CHTHAJIM3AIIAA MPEAYTIIPEXXAEHHA O ITYCKE CTAIIHOHAPHOM CHACTEMBI
MNOXKAPOTYIIEHHA MECTHOT'O NIPUMEHEHHA

7.13.1 CurHanusanus A0JDkHA OTBeuars TpebosauuaM 3.12 yactu VI «llporuBonokapHas 3aiura.

7.13.2 Cucrema aomkHa 00SCIIeUHBATh MOAAYY 3BYKOBOM H CBETOBOI CHTHAH3AINH O IyCKE CHCTEMBI
KaK B 3aIIMIIACMOM TOMCIICHHH, TaK H Ha TMOCTaX ¢ MOCTOSHHOH BaxToW. [IpH HamM4IMM HECKOIBKHX
CHCTEM CHTHAJM3ALMs J0JDKHA SICHO YKA3bIBaTh HA KOHKPETHYIO CHCTEMY, MPUBCICHHYIO B ICHCTBHC.

7.14 CACTEMBI TEJIEBU3HOHHOI'O HABJIOAEHUS H CHTHAJIM3ALIAHA

7.14.1 Cucrema tenesusnoHHOro Habmoaeuus u curHanuzauud (CTH) nomksa otseuars TpeGosa-
M 7.12.6, 7127, 7129 wnHactoseit yactu u 7.15.5 uactu Il «YcrpoiictBa, obopyaoBanue
CHAOKCHHUEY .

7.14.2 Kak npaBmio, CHCTEMBI TEJICBU3HOHHOTO HAOMIOAEHUS W CHTHATM3ALHH JOJDKHBI BKIIFOYATh B
cebs:

.1 reneBu3nonnbic kamepsel (TK);

.2 Buneomonutopst (BM);

.3 ycrpoiicTBa ynpasicHHsI U KOMMYTAaLUH BUACOCHTHAJIOB;

4 yCTpoiicTBO OOHAPYKCHUS JBHKCHHS,

.5 ycrpoiicTBo 3amucu BHACOMHPOPMALHH.

7.14.3 CTH aokHa obccreunBarh nepesady BU3yanbHOH HMH(OpPMalMH O COCTOSHHHM KOHTPOJIH-
PYEMBIX 30H U TIOMEIICHHI B MOCTH ¢ mocTosHHOH BaxToii. CTH aomkHa Takke mogaBarh CBETOBYIO H
3BYKOBYIO CHTHAIM3AIMIO 00 M3MEHEHHH COCTOSHHS KOHTPOIHUPYEMOro OOBEKTa/ IOMELICHMS.
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7.14.4 B CTH gomxHbl OBITH NPEAyCMOTPEHBI CICAYIOMIME aBAPUHHO-TIPEAYIPEAUTEIbHBIE CUTHAIIBL:

.1 Hc4e3HOBEHHE OCHOBHOTO MUTAHH,

.2 Heucnpasnocrs CTH;

.3 HeuCHPaBHOCTH (KOPOTKOE 3aMBIKAHHE, OOPHIB ICTIH) KaHANA «TECKaMepa — MOHHTODY,

.4 HEeHUCPaBHOCTDH TeneKamMep(bl);

.5 HCUCHPABHOCTH YCTPOHCTBA OOHAPYKCHUS JBHKCHH,

.6 HEHUCIIPaBHOCTDb YCTPOICTBA 3aMMCH BHACO-UH(DOPMALHH.

7.14.5 CTH moryT OBITh KaK 4epHO-0EIOro, Tak ¥ LIBETHOTO H300pakeHHs. YCTAaHOBKA TOH MM MHOH
CHCTEMBI 3aBUCHT OT HeoOxoaumon madopmarueHOocTH CTH, XapakTepucTHK KOHTPOIHMPYEMOro 0ObEKTa
(pacmoyoKeHHE, OCBEIICHHOCTh M JPYTHX NPH3HAKOB) M BO3MOXHBIX LieleH (4enoBeK, rpys, Boja H
JPYTHC LCIH).

7.14.6 B CTH s MUHHMH3ALHH IOMEX HAa 9KPaHE MOHHTOPA CIICAYET HCIIONb30BATh TCICBH3HOHHBIC
KaMEphl, HMCIOLIHE MapaMeTphl MEPeiaBacMoro BUICOCHTHANA C OTHOUICHHEM «cHrHan/mym» (S/N) He
menee 50 ab.

7.14.7 Paspewaromas cnocoGHOCTh OOBCKTHBA Kamephl AOKHA Obith He MeHee 480 T (ams
UBETHOrO M300paxkeHus) wid He meHee 570 TBi (Juis YepHO-0e10r0 M300paKeHMS).

Jus nudpoBeix kaMep paspemaromas crmocoOHOCTh OOBEKTHBA JOJDKHA OBITH HE MEHeEe
1024 x 756 nukcene.

7.14.8 CteneHpb 3alUThl TEICBU3HOHHBIX Kamep, ucnonb3yeMeix B CTH, B 3aBHCHMOCTH OT MecCTa
YCTaHOBKH, AO/DKHA ObITh HE HIDKE:

.1 IP22 — BO BHYTPEHHHX CIIy>KCOHBIX MOMCIICHUSX;

.2 IP44 — B MAaIIMHHHIX MOMCIICHHUSAX,

.3 IP56 — Ha HakaTHbIX Hany06ax M OTKPBHITHIX YaCTIX BEPXHECH mayObl.

7.14.9 TK crnenyer ycTaHaBIHBaTh C MEPEKPBITHEM «MEPTBBIX 30H).

7.14.10 Mecra ycranoBkd TK BO BHYTPEHHHX MOMCILICHHSX CICAYECT BBHIOHPATh ¢ MHHHMAIbHBIM
MEepenaaoM TEMIIEPaTyp Il YMEHbLICHHS 00pa30BaHusl KOHACHCATa Ha JIMH3aX OObEKTHBOB KaMep.

7.14.11 TK, ycTaHaBIMBacMbIC Ha OTKPHITON YacTH MaayObl, JOJDKHBI Pa3MEIIATBCS B TEPMOKOXKYXAX,
HUMEIOIIUX COIHLIE3AIMUTHBIN KO3BIPEK.

7.14.12 B TeMHOC BpEeMSI CYTOK, €CJTH OCBCIICHHOCTh KOHTPOJIHUPYEMOH 30HBI HIDKE YYBCTBUTEIBLHOC-
i TK, 00beKkT (30Ha 00BEKTA) AOKEH OOOPYAOBATHCS JOIOTHUTEIBHEIM OCBELICHHEM BHAMMOIO HIIH
nHppaxpacHoro auanazona. IIpu 3ToM OOBEKTHBBI KamMep HE AOKHBI 3aCBEUMBATHCS CBETHIBHHKAMH
ocBeLIeHHUs, JTHOO AO/uKHBI ucnonb3oBarkes TK ¢ dynkiueii komnencaunu 3aguero ceera (BLC). Ipu
ucrnons3osannu CTH mseTHOrO M300paskeHus MPUMEHEHNE HH(PPAKPACHOTO OCBEINECHUS HEAOITYCTHMO.

7.14.13 [l oroOpaxerus moctynatormei ¢ TK urdopManyy A0KHBI MPUMEHATHCS CIEIHATBHBIC
MOHHTOpBI, CIOCOOHBIC PabOTarh KPYIIOCYTOYHO B TCUCHHE ATIMTENBHOIO BPEMEHH C HEMOIBIDKHBIM
uzobpaxkenreM. Pasmep AuAroHand MOHHMTOPOB ISl TIOMMUSKPAHHOTO H300PaKEHHS JOIDKCH OBITh B
npeaenax 15" — 21" npu paspewenun e meaee 800 TB A1 wepHO-Oemoro m3odpaxeHus (400 T qs
uBeTHOrO m300paxkeHus) mau 10" — 14" 19 MOHHUTOPOB IOJHOIKPAHHOTO HM300PaKCHUS IpU
pazpeucHru He MeHee 600 TBI At uepHO-Oenoro m3odpaxeHus (300 TBI A1 IBETHOTO M300PAKCHHA).

Jla KK MOHHMTOPOB paspelneHune J0KHO cocTaisTh He MeHee 1280 x 960 nuxkceneit mpu aAnaroHanu
15" — 21" u e menee 1024 x 756 mukceneii npu auaronanu 10" — 14",

7.14.14 [l 3amicy TEIEBHU3MOHHBIX H300PasKCHUI JOIDKHBEI IPUMEHATHCS CIEIMAIbHEIC BHACOMAr-
autodonsr (CBM) ¢ ANMHTEIBHBIM BPEMEHEM 3alMCH WK [A(POBHIE BUACOHAKOIUTENN HH(OPMALIHH.

7.14.15 Bpemsa zammcu CBM gomkHOo ObiTh He Gonmee 24 4 Ha TPeXYacoBYIO BHICOKACCETY.
Ucnonszosanne CBM ¢ GonbmmMm BpeMEHEM 3amKMCH JOIYCKAETCA TONBKO MPHU OOCCIECYCHUH
aBTOMATHYECCKOTO TIEPEBOAA €T0, B cily4ac cpabaTblBaHUH CHUTHAIH3ALME OT OOHAPYIKUTEIS ABIIKCHHS,
B PE)KHM 3aIIKMCH B PEATBHOM BPEMCHH.

7.14.16 YcrpoiicTBa yHpaBICHHS W KOMMYTALMH JOJDKHBI OOCCIICUMBATH IPUOPUTCTHOEC ABTOMA-
THYECKOE OTOOpasKeHHE Ha SKPaHe MOHWTOPOB 30H, OTKYAA MOCTYIHIA CHTHATH3AIIH.



Ilpasuna xnaccuurayuu u NOCMPOUKY MOPCKUX CYO08
XI-67

7.15 CHATHAJINZAIIMA YPOBHS B CBOPHBIX IUCTEPHAX CTOUYHBIX BOJ]

7.15.1 Cucrema curHanuzamuM JOIDKHA OTBedarb TpeOoBanusaMm dvactu IV «ObopynoBanme u
YCTPOHCTBA CYJIOB IO NMPEIOTBPAICHHIO 3arPA3HEHHUSI CTOUHBIMH BOJaMK» PyKOBOACTBA IO IPHMEHCHHIO
nonoxxeHuii Mexaynaponsoi xonseHnun MAPIIOJI 73/78.

7.15.2 Cucrema CHrHAIM3aLMH JOJDKHA MOAYYarh MHTAHHE OT OCHOBHOTO HCTOYHHKA SIICKTPHUCCKOH
SHEPTHH.

7.15.3 Cucrema cUrHaIM3alvy JOIDKHA 00CCICUHBATh MOAAYY 3BYKOBOI U CBETOBOM CHTHAHM3AL[UH HA
MOCTaxX C MOCTOSHHOW BaxXTOW NpPH 3amoJHCHUH muctepHel Ha 80 %.

7.16 CATHAJIN3AIIMA O NPEBHIINIEHUHA TEMIIEPATYPBI CAJIBHHKOB BAJIOB,
HOAINHUITHHUKOB U KOPIIYCOB HACOCOB

7.16.1 Curnanuszauus O NMPCBBHIIICHHH TCMIICPATyPhl CAJbHUKOB BAJIOB, MOJIIMITHUKOB U KOPIYCOB
HACOCOB A0/DKHA 0TBeuarh TpebosanmsMm 4.2.5 gactu VII «MexaHHYCCKHE YCTAHOBKHY.

7.16.2 Cucrema CHrHAIM3aUK JOJDKHA MOY9arh MATAHUE OT OCHOBHOTO MCTOYHUKA JJICKTPHYECKOM
SHEPTHH.

7.17 CATHAJTA3ALIMA O NPEBBIINEHAN MAKCHMAJIBHO JOIYCTUMON TEMITEPATYPBI
TPY3A

7.17.1 Curnamusaupss O NPEBHIIICHAM MaKCHMAIBHO JOIYCTHMOM TEMIEPATYphl Ipy3a JOJDKHA
otseuars TpeGosanuam 9.6.6 uactu VIII «Cuctemst u TpyGOIpOBOIABI».

7.17.2 CucreMa CUrHATHM3AINK JOMDKHA MOJYYATh MATAHHE OT OCHOBHOTO HCTOYHHKA JIICKTPHUECKOM
SHCPIHH.

7.18 CHTTHAJIN3AIIMA 11O H3BBITOYHOMY JABJIEHHIO WIH BAKYYMY B I'PY30BBIX TAHKAX

7.18.1 Curnanuzarus 1o u3ObITOUHOMY JABICHUIO WIH BAKYYMY B IPY30BBIX TAHKAX JODKHA OTBEUATh
tpeboBanusam 9.7.12 vactu VIII «Cuctemsr u TpyOOIPOBOABIY.

7.18.2 Cucrema curHaIH3aLMN JOJDKHA TOTYYATh MHUTAHHE OT OCHOBHOTO HCTOYHHKA DICKTPHYCCKOM
SHEPIUH.

7.19 CATHAJIN3ZAIIUA O AOCTHXEHUHA BEPXHEI'O U MPEJAEJBHOI'O YPOBHAA B I'PY30BbIX
TAHKAX

7.19.1 CurHanuzaumsi O ZOCTIDKCHHUH BEPXHETO M IPEACJIBHOTO YPOBHS B IPY30BHIX TAHKAX JOJDKHA
otseuars TpeSosanmam 9.11.5 gactu VIII «Cuctemsl 1 TpyOOIPOBOABD».

7.19.2 CucreMa CHrHATM3AINY JODKHA MOTYYaTh MUTAHUE OT OCHOBHOTO MCTOYMHUKA IICKTPHIE CKOM
SHEPIUH.

7.19.3 Cucrema CUrHAIM3ALHHN JOKHA OOCCIICHHBATh TOAAYY 3BYKOBOH M CBETOBOM CHIHATH3ALIMU HA
IOCTaxX ¢ MOCTOSHHOW BaXTOM IPH 3alOJHEHHH TaHKOB Ha 95 % u 98 % CcOOTBETCTBEHHO.
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8 3AIIMATHBIE YCTPOMCTBA

8.1 OBIIIUE OJIOKEHUA

8.1.1 llerm, orxomfmue OT PACHPEACIUTESIBPHBIX IIUTOB, MO/DKHBI 3AIUINATECS OT KOPOTKHUX
3aMBIKAHUI U MEPETPY30K C IOMOIIBIO YCTPOHCTB, YCTAHOBJICHHBIX B HAYAIC KOKIOH LICTIH.

He TpeOyercs 3ammuThl eny MATAHUS IMUTA OT HEPETPY30K, €CIH MUTAEMBIE OT 3TOTO IUTA MOTPE-
fuTenu UMCIOT MHAMBUAYAIBHEIC YCTPONCTBA 3AIUTHI OT IEPCrPy30K, a Kabeap IEIH MUTAHU IIUTa
oZ00paH Ha MaKCHMAJIbHBIH paboumii TOK.

8.1.2 3amurHBIE YCTPOMCTBA JO/UKHBEI OBITH MOAOOPAHBI K XapaKTCPUCTHKAM 3aIIHINAEMOTO
o0opyaoBanus TakuM 00pa3oM, 4TOOBI OHM CpabarhBAIM MPH HEIOMYCTUMBIX IEPETPY3KaX M TOKaX
KOPOTKOTO 3aMbIKaHHU.

8.1.3 Cuctema SIeKTPUHECKO# 3aUTEI JODKHA ObITh M30HPATECIBHOM KaK B 30HE TOKOB IIEPETPY3KH, TaK H
B 30HC TOKOB KOPOTKOro 3avbikadms. [lpu 5TOM 3ammra [O/DKHA ObITh BBIIONHEHA TaK, YTOOBI €€
cpabarpIBAHHUC HE OKA3BIBATIO OTPHIIATEIBHOTO BIMSHUA HA HAJEXKHOCTh PAOOTHI CYIOBOI 3MEKTPOCTAHIMHI U
obecrieucHusT MMHTAHKWS OTBETCTBEHHBIX YCTPOMCTB. YCTpOMCTBA 3aIUTHL OT IEPErPY30K M KOPOTKOTO
3aMBIKAHUS HE JOJDKHBI CpalaThiBATE OT IIYCKOBBIX TOKOB 3AIHINACMOIO 3ICKTPUYCCKOr0 000PYAOBaHHS.

8.1.4 3amura OoT IEPEerpy3KH AO/DKHA OBITh YCTAHOBJICHA!

.1 kak MUHUMYM B OJHOM (ha3e WM B MOJOKUTEIBHOM IOJIOCE MPH JBYXIPOBOXHOH CHCTEME;

.2 KaKx MMHMUMYM B ABYX (pasax — mpu M30JIMPOBAHHOMN TPEXIPOBOJHOM CHCTEME TPEx(a3HOrO TOKA;

.3 BO Bcex (hazax — mpu TpexdasHOil YETHIPEXIIPOBOAHON CHCTEME.

8.1.5 3ammura OT KOPOTKUX 3aMBIKAHHH JOJDKHA YCTAHABIMBATECA B KKJOM H30IIMPOBAHHOM IOJIIOCE
CHCTEMBI TIOCTOSIHHOTO TOKA, & TAKXKE B KKI0H (haze CUCTEMBbI IEPEMEHHOTO TOKA.

VYeTaBKY MO TOKY YCTPOMCTB 3alUTH OT KOPOTKOTO 3aMBIKAHHS JOJDKHBI COOTBETCTBOBATh HC MCHEE
yem 200 % HOMMHAIBHOTO TOKA 3AINULIACMOTO 3MeKTpoobopyaosanus. CpabaThiBaHHE 3ALUTBI MOXKET
OBITh 6€3 BHIJEPIKKH BPCMCHH HIIA C BBIACPXKKOH BPEMEHH, HEOOXOMUMOI A MOMY4eHHSA COOTBETCT-
ByIoLIeH M30MpaTeIbHOCTH.

YCTpoiicTBO 3aLUTHL OT TOKOB KOPOTKOTO 3aMBIKAHHS MOXKET HUCIOTBb30BATbCSI IS 3AIIUTHI KAK CAMOTO
AEKTPOOOOPYAOBAHUS, TAK U €r0 Kabeysd MUTaHHUS.

8.1.6 Eciiu Ha OTAEIBHBIX YYACTKAX LENH ITHTAHUS MPEAYCMOTPEHO YMEHBINCHHE TUTOIAAN CEUSHUA
kabes, I KaKAOro Kabemst MCHbUICH IIOIANH CeUCHHs JOJDKHA ObITh YCTAHOBIICHA AOMOTHUTEIbHAS
3aI0UTa, €CIU CTOSINAS BHILIC 3AIMTA HE 3alTHINACT Kabeslb MEHbLICH IMIOmaayu CCICHHSL.

8.1.7 B uemax muTaHWS aBapUMHOIO PACHPEACTHTEBHOTO ILIHUTA, 4 TAKXKEC B LEIBIX MUTAHUS
ABApUMHBIX MOTPeOUTENCH HE MO/DKHBI IPHMEHATHCH 3ALIUTHBIE YCTPOHCTBA, MCKIIOYAIOINHC BO3-
MOYKHOCTh HEMEAJIEHHOTO TIOBTOPHOTO BKIIOUSHMS MOCIC CPAadaThIBAHHUS 3AIMUTEHI.

8.1.8 DeKTPOHHBIC WM KOMITBIOTEPHBIE YCTPOMCTBA 3aLIUTH TEHEPATOPOB M KPYIHBIX HOTpeOHTeICi
JODKHBL OBITH BBHIMOJHCHBI TakuM 00pa3oM, uToOwl Oblia obecmedcHa yaoOHas HACHTHQHKALMS |
PEryIHUPOBKa UX YCTAaBOK cpabaThIBaHHUS.

VeTpolicTBa 3aIUUTHl JO/DKHEL OBITh OCHAINEHB HCOOXOAMMOM anmaparypoil M HHCTPYKIWSIMH IO
MPOBEPKE UX paboTOCIIOCOOHOCTH B COCTOSHUS YCTABOK.

VYeTpoiicTBa 3aIOUTH TEHEPATOPOB M KPYIHBIX NMOTPEOUTENICH OTBETCTBCHHOTO HA3HAYCHHS JOJDKHBI
MPOBEPSTHCS B ASHCTBUH KaKIbIC 5 JET A IMOATBEP)KACHHS NMPABHIBHOCTH HUX CpaOaThIBAHHA.

8.2 3AIITNTA TEHEPATOPOB

8.2.1 [lns reHeparopoB, HE NPEAHA3HAYECHHBIX AT IMapa/uleabHON paboThl, AOJKHBI OBITh
YCTAHOBJICHBI YCTPOMCTBA 3aIIUTHL OT NMEPErPY30K M KOPOTKOTO 3AMBIKAHMS, [P 3TOM /11 TEHEPaTOpOB
morHOCTEIO 10 50 kBt (kB A) B KaxecTBE YCTPONUCTB 3aIMUTHI MOTYT MPHUMEHSTECS IPEIOXPAHUTEIIH.
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8.2.2 Jlns reHepaTopoB, MpeIHA3HAYCHHBIX AU APAUICIbHOM PaboThl, JOKHBI ObITh YCTaHOBJICHBI
1Mo KpaiHEH Mepe CIEAYIOLHNE YCTPOHCTBA 3alHThL:

.1 ot meperpy3ok;

.2 OT KOPOTKOTO 3aMBIKAHUS,

.3 oT 0OpaTHOrO TOKa WM OT OOPaTHOW MOIIHOCTH,

.4 OT MHHMMAJIBHOTO HAMPSKSHHA.

Crnenyer NpUMEHATh TakHe YCTPOMCTBA 3alOUTHI TCHEPATOPOB OT IEPErPy30K, KOTOPBIE HMEIOT
CBETOBYIO H 3BYKOBYIO CHTHAIH3ALMIO O HEPErpy3Ke, ACHCTBYIOLIYKO C BBIACPKKOH 10 15 mMuH ama
Harpy3ok ot 100 10 110 % HOMHHAIBHOTO TOKA, W BBIKIIOYCHHE TEHEPATOPOB C BBIICPXKKOH BPEMEHH,
COOTBETCTBYIOLICH TEPMHMCCKOH MOCTOSHHON BPEMCHH 3aILHLIACMONO ICHEPaTopa A Harpy3ok B
npeaenax ot 110 o 150 % HoMHHAIBHOTO TOKA.

Cnenyer, utoObl Jyi1 ycTaBku 3amutel Ha 150 % HOMHHANBPHOTO TOKa IEHEpaTropa BBLAEPKKA HE
mpeBblmana 2 MHH A7 T€HEepaTopa MEPEMEHHOTO Toka M 15 ¢ 1yg reHepatopa HMOCTOSHHOTO TOKA.
Ieperpy3ka cBoime 150 % HOMHMHANBPHOTO TOKAa IEHEpAaToOpa MOXET ObITh JOMYIICHA TaM, FAE 3TO
TpeOyeTrcs YCIOBHAMH 3KCILTyaTallil U JAOMYCKAcTC KOHCTPYKLHEH reHeparopa.

YcraBke 3alUTH OT MEPETPY3KH U BBIACPKKH BPEMCHHU JOJDKHBI OBITh OJOOPAHbI K MEPErPy30UHBIM
XapaKTECPUCTHKAM MPHUBOJHOTO JBUraTeiisl TEHEPATopa TAaKUM 00pa3oM, 4TOOBI JBHTaTciib MOT B TCUCHHE
MPHHSATOH BBIACPKKH BPEMEHH pa3BHUBAaTh HCOOXOAMMYIO MOINHOCTb. Jlyisi 3amurel reHeparopa OT
MCPETPY3KH HE JO/DKHBI TPHMEHATHCS 3AIIMTHBIC YCTPOMCTBA, KOTOPHIC HCKIIOYAIOT HEMENICHHOE
MOBTOPHOE BKIIFOYEHHE T€HEPATOpa.

8.2.3 [JlomxHO OBITH NPEAYCMOTPEHO aBTOMATHYCCKOEC H H3OHPATEIBHOE OTKIIOYEHHE
HCOTBCTCTBEHHBIX YCTPOMCTB MPH MEperpy3ke reHeparopos. OTKIIOUECHHE ITHX YCTPOHCTB MOXET ObITh
BBITIOJIHCHO B OJHY WM HECKOJIBKO CTYIICHCH COOTBETCTBCHHO NEPETPy309HOM CIIOCOOHOCTH reHEpaTopa.

ITpu sToMm:

.1 He JpoIycKaeTcs aBTOMAaTHYECKOS OTKIIFOYCHHE OTBETCTBEHHBIX YCTPOHCTB NEPBOH KaTCrOPHH;

.2 JOMyCKaeTCsl aBTOMATHYCCKOE OTKIIOUCHHE OTACNIBHBIX OTBETCTBEHHBIX YCTPOHCTB BTOPOM Karero-
pUM TP YCIOBHH, YTO HPH BOCCTAHOBICHHM HOPMATBHOTO 3ICKTPOCHAOKEHHMA TOCNE MEPErpy3KH
COXpaHACTCs pabOTOCIOCOOHOCT YCTPOMUCTB, 00SCTIeYHBAIOIUX OC30MaCHOCTh CYAHA,

.3 JOmMycKaeTcsi aBTOMATHMYIECKOE OTKTIOUEHHE YCTPOMCTB, NPEAHA3HAMCHHBIX [UIA HMOAACPKaHH
MHHHMAJIbHBIX KOM(OPTHEIX YCIOBHM 0OHTaEMOCTH Ha CyJHE AJSI SKUMAKA M NTACCAKHUPOB.

TTpuvepom Takux yCcTpOHCTB ABIAIOTCA:

YCTPOHCTBA JUIsI IPUTOTOBICHUS ITHINH,

ycTpoiicTa A1t 000rpeBa, MPOBU3HOHHAS XOTOANUIBHAS YCTAHOBKA,

MPUBOBI OBITOBOM BEHTHIISLIUM,

YCTPOHCTBA CHCTEM BOAOCHAOXKECHUS M CAHUTAPHBIX CHCTEM, H T. II.

10 TpeOOBaHKE MOXKET HE PUMEHSThCS IS CYAOB C MEKTPUUSCKON YCTAHOBKOM MaJIOH MOIHOCTH.

8.2.4 3amura reHepaTopoB, MPeIHASHAYCHHBIX A1 MapalIeIbHOR paboThI, OT 0OPATHOTO TOKA HIIH OT
00paTHOM MOLIHOCTH JO/DKHA OBITh MOAOOpaHa K XapakTePUCTHKAM MPHBOAHOTO asurarend. IIpeaems
YCTaBOK YKa3aHHBIX BHOB 3aIlHTHI JODKHBI COOTBETCTBOBATH IPUBEACHHBIM B Tabm. 8.2.4.

TaGnumna 82.4

IIpenemb! yeTaBOK 3aIIUTHI OT OOPATHOIO TOKA HIIM OT 0OpaTHOM MOIIHOCTH
Pox Toka B 3aBHCHMOCTH OT IIPHBOJA I'eHeparopa
Typ6una JlBUratesib BHyTPEHHETO CTOpaHHUs
TlepemeHHBIH 2 — 6 % HOMHHAJBHON MOIIHOCTH TeHeparopa, KBT | 8 — 15 % HoMHHaIBHON MOIIHOCTH reHeparopa, KBT
ITocTostHHBIH 2 — 6 % HOMHHAJIBHOTO TOKa TeHeparopa, A 8 — 15 % HOMMHAJIBHOTO TOKa TeHeparopa, A

Bpewmst cpabarbIBaHHs JaHHBIX BHIOB 3AINUTHI IPU YCTABKAX, YVKA3aHHBIX B TaOIHLE, HE JOIDKHO
npessimars 10 c.

3amura reHeparopoB MOCTOSHHOTO TOKA OT OOPAaTHOrO TOKA AO/KHA YCTAHABJIMBATHCS B IIOJIIOCE,
TIPOTHUBOIIOIOXKHOM TOMY, B KOTOPOM HAXOJWTCS YPaBHUTCIBHEIM mpoBox. [Ipu CHIDKCHUH MPUIOKEH-
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HOro HanpspkeHus Ha 50 % s3amura 0T 0OparTHOH MOINHOCTH WIIH OT OOPaTHOTO TOKA JODKHA OBITH €Ie
Crioco0Ha K JEHCTBHIO, XOTS 3HAUCHHE OOPATHOTO TOKA WM OOPaTHOW MOIHOCTH MOTYT OBITh APYTHMH.

3amgura OT 0GpaTHOro TOKA M OT OOPAaTHOH MOIIHOCTH A0/DKHA 00CCICUNBATh BO3MOXKHOCTD NIEPEAATH
MOIIHOCTH, OTAABAEMOU U3 CYIOBOH CETH (HApHUMEP, OT TPY30BHIX ITeOEIO0K).

8.2.5 3ammra OT MHHUMAIBHOTO HANPSDKECHHS JODKHA OOECHEeYMBATH BO3MOXKHOCTh HAJEKHOTO
MOAKITFOYCHHS. TCHEPATOPOB K MIMHAM IPH HampspkeHHH 85 % m 6olee HOMHHANBHOIO M HCKIIOYHTH
BO3MOXKHOCTh TOAKIIIOYCHHUS TCHEPATOPOB K INMHAM [PH HANPSDKCHHHM MeHee 35 % HOMHMHAIBHOTO, a
TAKKE OTKIIOYATh TEHEPATOPHI MPH CHIDKSHUHM HANPSDKCHUS Ha MX 3axxuMax B npegenax ot 70 mo 35 %
HOMWHAJIBHOTO.

3aIuTa OT MEUHMMAIBHOTO HAIMPSHKCHUS AO/DKHA ACHCTBOBATH C BRLACPIKKOH BPEMCHH HA OTKITIOYEHHE
T€HEPATOPOB OT IMHWH MPH CHIDKCHUM HANPSHKSHHUSI U JO/DKHA JACHCTBOBATh O3 BBLACPIKKH BPEMEHH NPH
MOMBITKE MOAKIKOUCHHMS K INHHAM TIEHEpaTopa IO MAOCTIDKCHUS VKA3aHHOTO BBHINIC MHHHMANbHOTO
HAIPSDKCHHSL.

8.2.6 Tnsa reneparopoB MoumuocTh0 1000 kB-A 1 Ooee peKOMEHAYSTCSl YCTAHABIMBATD 3AINUTY OT
BHYTPCHHHUX MOBPCKACHUM U 3aIIUTY TOKOMPOBOAA MEXKIY TCHEPATOPOM H €TO IMUTOM C BBIKITIOUATENIEM.
Ecnu resepatop U €ro IUT YCTAHOBICHH! B PA3HBIX MOMCINCHHSX, TAKASA 3aIMUTA 00sA3aTCIIbHA.

8.2.7 Eciu reneparop HOCTOSHHOTO TOKA € IMPUBOAOM OT TYPOHMHBI NIPSIHA3HAYCH JJIA NapaiienbHOH
paboThI, TODKHO OBITH MPEIYCMOTPEHO OTKIIIOYEHHE ABTOMATHUECKOTO BHIKITIOUATEISl TEHEPATopa MpH
cpabarbiBaHUH aBToMara Oe30IIacCHOCTH TYPOHHEL

8.2.8 VYcrapku Mo TOKY YCTPOMCTB 3AIOUTHI C BBLACPKKOW BPECMCHH JOJDKHBI MOAOHPATBCS TAKUM
00pasom, 4TOOBI BO BCEX CIyUasx 00€CICUUBAIOCh HAJCKHOE OTKITIOYCHUE TOKA KOPOTKOTO 3aMBIKAHHA IO
WCTCUCHHUH YCTAHOBJICHHOH BBIACPKKH BPEMCHH.

8.2.9 B cuctemax BO30OYKACHHA I'CHEPATOPOB AOMYCKACTCS MPHUMEHCHHE TPCIOXPAHUTCICH B Ka4eCT-
BE€ YCTPOUCTB 3AIIUTHI MOIyHIPOBOAHHKOBEIX 3JIEMEHTOB.

8.3 3AIIIATA JIEKTPUYECKUX ABUTATEIEMR

8.3.1 Ha duzaepax, oTX0ISIOHIX OT PACHPEACTUTEIBHBIX IMHUTOB, IMTAIOLINX ICKTPHYUEC CKHE NBATATCIIN
MOIIHOCTRI0 Bhime 0,5 kBT, JOMKHBI yCTaHABIMBATBCA YCTPOMCTBA 3aIUTBI OT TOKOB KOPOTKOTO
3aMBIKAHHS M IICPErPY30K, & TaKKE YCTPOHCTBO HYJEBOM 3amuTh, €CIM HE TPEOyeTCsA MOBTOPHOTO
aBTOMATHUYESCKOTO ITyCKa 3JICKTPHYSCKOTO ABUIATEIA.

3aInuTHEIE YCTPOICTBA IO TIEPEerpy3Ke M HYJICBOH 3aIUTE AOMYCKACTCS YCTAHABIMBATH B ITyCKOBBIX
YCTPOHCTBAX JIEKTPUUESCKUX ABUTATEICH.

8.3.2 YcrpoiicTBa 3aIUTEL OT MEPETPY3KH IEKTPOABUIATENCH C MPOIOIKUTENBHBIM PEXXUMOM pabo-
THI JOJDKHBI OTKJIIOUATh 3aIHINAEMBI 3ICKTPOABUraTe b MPH neperpy3ke B guamaszoxe 105 — 125 %
HOMUHAJIBHOTO TOKA.

8.3.3 B nensax nurtaHUs 3JIEKTPUUECKUX MPUBOJOB IMOXKAPHBIX HACOCOB HE JOJDKHBI MPUMEHATHCS
YCTPOMCTBA 3aIUUThl OT MEPETPY3KH, PAbOTAIOIIKE Ha NPUHIUIE 3ICKTPOTEILIOBHIX HIH TEMIIEPATYPHBIX
pee.

VYerpoiicTBa 3aiyThl OT NEPErPY3KU AOMYCKASTCsl 3aMEHATh CBETOBOM M 3BYKOBOH CHI'HAIH3AIACH.

8.4 3AIIIUTA PYJIEBBIX YCTPOMCTB

8.4.1 JIns1 3neKTpUYECKUX JBUTATE/ICH U CHCTEM YIPABICHUS 3JICKTPUUECKOTO MM 3IEKTPOTUAPABIIH-
YECKOTO PY/ICBOTO YCTPOMCTBA JOKHO OBITH HMPEAYCMOTPEHO YCTPOHCTBO 3AIMUTHI TONBKO OT TOKOB
KOPOTKOI'O 3aMbIKaHUS.

JomwkHa 6bITh YCTAHOBICHA CBETOBAA U 3BYKOBask CUTHATH3AINA O [ISPETPY3Ke ABUTaTeNd B 00 0OpbIBE
000 u3 (a3 guaepa, MUTAIOLWIETO MEKTPOIBUTATEb.
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8.4.2 AproMaTnueCKHe BEIKITIOYATENH, 3ALTMINAOIIME ICKTPOABUIaTEMM TIOCTOSHHOTO TOKA OT KOPOTKOTO
3aMBIKAHUS, JOJDKHBI IMCTh YCTABKY Ha BBHIKITIOUCHHC O3 BELACPIKKH BpeMEHH 1pH Toke He Meree 300 % u He
Gomnee 400 % HOMHMHAIBHOTO TOKA 3ALIMINACMOIO SICKTPOABHIATEN, A SJCKTPOABHUTATEIN MEPSMECHHOIO
TOKA — HA BBIKIIFOUCHHUC 0O€3 BRIACPKKU BPEMCHH IIPH TOKE HE MeHee 125 % HamOGombLIero mycKOBOTO TOKa
3ALOUINACMOTO JICKTPOIBUTATE.

Ecnu B Ka4eCTBE TAKOH 3aIUTHI MPUMCHSIIOTCA NMPEAOXPAHHTEIH, CICAYCT MOAOHPATh HOMAHATBHBIN
TOK IUTABKOH BCTaBKU IPEJOXPAHUTENCH HA OAHY CTYIEHb BBILIE, YEM 3TO BHITEKACT W3 3HAYCHHUH
ITYCKOBBIX TOKOB 3JICKTPHYIECKOTO ABUTATENS.

8.4.3 Jlns 3MEKTpUUCCKUX ABUTATENCH NMPHBOAOB CPEACTB aKTHBHOTO YIIPABJICHHUS CyJaMH JOJDKHA
OBITh MPEAYCMOTPCHA 3aLIUTA OT MEPETPY3KH H OT TOKOB KOPOTKOTO 3aMBIKAHMS.

YerpoiicTBa 3aImUTEL OT NEPETPY3KH YKA3aHHBIX JJICKTPOJBHIATEICH IOJLDKHBI UMETh CBETOBYIO H
3BYKOBYIO CHTHAJIHM3ALMIO O MEPErpy3ke M OTKIIOMATH 3ICKTPOJABHIaTeIbhb B JAHAMA30HC HArpy30K,
yKka3aHHOM B 8.3.2.

3amura OT TOKOB KOPOTKOTO 3aMBbIKAHMS AOJDKHA OTBevYaTh TpeOosanmsMm 8.4.2.

8.4.4 Jlna snexTpoABUraTenei pyleBBIX YCTPOUCTB ¢ HEMOCPEACTBCHHBIM MPHBOAOM JOIYCKACTCS
NPUMCHEHHE 3aLUTHl OT IEPErPY3KH, MPU CTOSHKE SICKTPOABUrare s noj TokoM 6oiee 60 ¢, ¢ ycTaBKo#,
SKBHBAJICHTHON HC MCHEE YeM JABYKPATHOMY HOMHHAIBHOMY TOKY 3AINUINACMOTO 3JICKTPOJBUTATCII.

Ecnv muTaHHe TakuX BJICKTPOABHTATCIICH OCYINECTBSCTCA 9YCPE3 YACTOTHBIM MPeoOpa3soBarcii,
MO3BOJISIFOLIMI OTPAHUYUTH TOK MPH MONHOH HArpy3Kke PyJaeBOrO MPHBOAA, TO 3ALIMTA OT MEPErpy3KH HE
Tpebyercs. [Ipu 3TOM HEOGXOAMMO MPEAYCMOTPETh CHTHATH3ALMIO O MEPErpy3Ke YacTOTHOro mpeodpa-
30Bareqass C yCTaBKOH, SKBHBAJICHTHOH HAaHOONBINEMY AOIYCTHMOMY TOKY NMpPH HOPMAIBHBIX YCIIOBHSIX
PaboThL PYIICBOrO MPUBOIA.

8.5 3AIIUTA TPAHC®OPMATOPOB

8.5.1 Ha duaepax nuraHus NEPBUYHBIX OOMOTOK TPaHC(HOPMATOPOB JOJDKHBI OBITH YCTAHOBIICHBI
YCTPOMCTBA 3ALIUTH OT KOPOTKOTO 3aMbIKaHUS U eperpy3ku. Ecnu ¢uaep nuraHus nepBHIHON 0OMOTKH
TpancdopMaropa 3aIMUIICH TOJBKO OT TOKOB KOPOTKOTO 3aMbIKaHK, puaep MUTAHHI BTOPUIHOH OOMOTKH
JOIKCH OBITh 3aIlHINECH OT MEPErPY3KH.

s TparchOopMaTOpOB MOLIHOCTEIO 10 6,3 KB A Z0mMycKaeTCs 3aliuTa TONBKO MPEAOXPAHUTCISIMH.

Jl1st u3MepuTENbHEIX TPAHC(HOPMATOPOB HANPSDKEHHSI U TpaHC(hOpMATOpPOB MHTAHMS LENCH yHpas-
JICHMS 3aIUTa OT MEPErpy30K M CHUTHanu3aius He TpeOyroTcs.

8.5.2 Ecau TpaschopMaropsl MpeaHA3HAUYCHBI I HaPajLIeIbHON paboTh, HCOOXOAUMO YCTAHABIH-
BaTh BBIK/TIOYATENH, BRIKIIOYAIONINE UX ICPBHYHYIO M BTOPHIHYIO 0OMOTKH, HO HE 00s3aTEIbHO OJHOBpE-
MCHHO.

Ecnu Takue TpaHCHOPMATOPEI MOIYYAOT MHUTAHUE OT paszmuaubix cekiuii I'PIII, xoTopeie B mpouecce
SKCIUTyaTallK MOTYT ObITh Pa3beIUHCHBI, TO HEOOXOAUMO IPEAYCMOTPETh OIOKHPOBKY, HCKIIOYAOINYIO
HX HapaJUICAbHYI0 padoTy mpH pasbeauHeHnu cexuuii I'PII

8.5.3 IlepekmroucHne M3MEPUTEIBHEIX TPAHCHOPMATOPOB TOKA TODKHO OBITh BBINOJHEHO TaKHM
00pas3oM, YTOOBI HMCKIOUANACh BO3MOXKHOCTh HAXOXKACHHMS HX BTOPUMHEIX OOMOTOK B PA3OMKHYTOM
COCTOSIHHHL.

8.6 SAIINUTA AKKYMYJIATOPOB

8.6.1 Insa akkyMynsSTOpHBIX Oarapei, 3a HCKIIOYCHHEM Oarapeil, MpeAHA3HAUCHHBIX M ITyCKa
JBUraTeneil BHYTPEHHETO CTOPAHMSI, JO/DKHBI OBITh IPEAYCMOTPEHBI YCTPOHCTBA 3aIIUTEL OT TOKOB KOPOT-
KOTO 3aMBIKAHMSI.

8.6.2 Kaxnan cucrema 3apsakd akKyMyISITOPOB JO/DKHA HMMCTh 3aIIUTY OT paspsaaku Oarapeu
BCJICACTBHE TOHIKCHIS MM HCUC3HOBCHUS HANPSDKEHMS HA BBIXOJC 3apAAHOTO YCTPOHCTBA.
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8.6.3 Jlna akkyMymsSTOpHBIX Oarapei, NPCAHAZHAYCHHBIX JUISI MyCKAa JABHratelicH BHYTPCHHErO
CrOpaHus, PEKOMEHAYETCS YCTAHABIMBATh PA3BbCIUHHUTCIN B HAYAJC LIEMH CO CTOPOHBI aKKyMYJISTOPOB,
OTKIIIOYaroIMe GaTtaped ot morpeduTeneH (JOIMyCKaeTCs YCTAHOBKA Pa3beIHHHUTEINA B OTHOM IIOJIOCE).

8.7 3AIIIUTA KOHTPOJIBHBIX JIAMII, BOJBTMETPOB, KOHAEHCATOPOB H KATYIIIEK
HAINPAKEHHSA

8.7.1 KOHTPOJIbHBIE JIAMIIBI, & TAKXKE W3MCPHTCIIBHBIC W PETHCTPHPYIOMC NPHOOPH! JOLKHEI HMETh
3AUIUTY OT KOPOTKOTO 3AMBIKAHHS HIHM YCTPOHCTBA, OTPAHHYMBAIOIIAC TOK KOPOTKOTO 3aMBIKAHHS.

KoHTposibHBIE TaMITBI MOTYT HE HMETh COOCTBEHHOM 3aIIUTHI OT KOPOTKOTO 3aMbIKAHHS HIIH YCTPOWCTB,
OrPaHMYHBAIOLIMX TOK KOPOTKOTO 3aMBIKAHWS, CCIIH BBIIONHCHBI BCC YKA3AHHBIC HIDKC YCIOBHAL

.1 nammbr HaxoAATCs B OOIEM KOXYXE YCTPOMCTBA;

.2 J1amMmbl MOMY4YAOT MATAHUE OT LIETICH, HAXOAAIMXCA BHYTPH KOXyXa yCTPOMCTBA,

.3 samuTa HenH YCTPOMCTBA PACCUHTAHA HA TOK, HE NMpPEBBIMAOIMMI 25 A;

.4 TIOBpEX/EHHE B LICIH JIAMITbl HE MOJKCT BBI3BATh MEPEPHIBA B PA0OTE OTBETCTBEHHOIO YCTPOMCTBA.

VYerpoiicTa 3aluThl OT KOPOTKOTO 3aMBIKAHMS WM YCTPOHCTBA, OTPAHMYHBAIOINHIE TOK KOPOTKOTO
3aMBIKAHHUS, JO/DKHBI HAXOJUTHCS BO3MOXKHO OJFDKE K BBIBOJAM 3aIIHINACMOIO YCTPOHCTBA CO CTOPOHBI
ITUTaHUS.

8.7.2 KoHaeHcaropsl 3amuTsl OT PaJHONOMEX, YCTAHABIHUBACMBIC B LIEISX ITABHBIX M aBAPHUIHHBIX
PacIpeIeIUTENbHBIX [IIUTOB, B LEMAX F€HEPATOPOB, a TAKKE JNECKTPHICCKUX YCTPOHCTB OTBETCTBEHHOTO
HA3HAMCHUS, JOJDKHBI UMETh 3aIIUTY OT TOKOB KOPOTKOTO 3aMBIKAHHSL.

TpeOoBaHUs K 3aLIMTE KOHICHCATOPOB B CHCTEMAaxX pAaCHPEICICHMS SNCKTPUUCCKOH SHEPrHH Ha
MIOCTOSIHHOM TOKE YKa3aHbl B 22.4.3.

8.7.3 Karymky HanpspkeHHs anmapaToB U yCTPOHCTB YNPABICHMA M 3AIIUTHI AOJDKHBI UMETh 3aLIUTY
OT KOPOTKOTO 3aMBIKAHHUS, HO MOTYT HE UMETh COOCTBCHHOM 3aLUTHI, €CITH BBITIOJHEHBI 00a yKa3aHHBIC
HIDKE YCIIOBHSL:

.1 kxarymkw yCTaHOBJCHBI B OOLIEM KOXKYXE YCTPOHCTBA, HMEIOT OOIMyIO 3alMTY M OTHOCATCA K
CHCTEME YIIPaBICHHSI OAHOTO YCTPOICTBA,

.2 KaTyIIKHU TIOJTy 20T MUTAHKE OT LISTIH YCTPOICTBA, 3aIUTa KOTOPOTO PacCYMTaHa Ha TOK He Oonee 25 A.

8.8 3AIATA CHJIOBBIX MOJYNIPOBOAHUKOBBIX YCTPOWCTB

8.8.1 CuoBeIc OMYIIPOBOJHUKOBEIC YCTPOUCTBA JODKHBI HMETh 3AIIUTY OT BHYTPECHHUX U BHEITHUX
NEPEHANPSHKCHUH.

8.8.2 BriokH MONYMPOBOIHHUKOBBIX SIEMEHTOB JO/DKHEI OBITH 3AIMUIICHBI OT KOPOTKOTO 3aMBIKAHUS,
3ammTa AUOAOB U MONYNPOBOIAHUKOB JOJDKHA OBITE OTACICHA OT 3AIMMTHON LICH HATPY3KH.

8.8.3 Ecnut mpeayCMOTPEH TOIBKO OJHUH HOTPEOUTEIb, HOMYCKAETC, YTOOBI HArpy3Kka U OJIOKK JUOLOB
U TIONYIPOBOJHAKOB UMEIH OAHY OOLIYIO 3aIUTY.

8.8.4 JlononHuTtenpHBIC TPEOOBAHUA K 3aIIUTE MOIYIPOBOAHUKOBBIX MHBEPTOPOB 3JICKTPOIIPHUBOAA,
MOJYYAOLICTO JICKTPOIHEPTHIO OT PACHPEIACTUTEIBHEIX YCTPOHCTB MOCTOSHHOTO TOKA YKAa3aHBI
B 22432

8.9 YCTPOMCTBA 3AIIMTHOI'O OTKJIFOUEHHS (V30)
8.9.1 lna 3ammThl IEpCOHAIA OT MOPAKCHHS 3JICKTPHUSCKUM TOKOM M 3aLIUTHl OTACIBHEIX BHIOB

BNECKTPHYCCKOro 00OpyxoBaHUSA OT OXHO(DA3HBIX 3aMBIKAHMH HA KOPIYC JOJUKHBL IPUMCHSTHCS
YCTPOHCTBA 3AIIUTHOTO OTKIIOUCHMS.
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8.9.2 VYcrpoiicTBa 3aIMTHOrO OTKIIIOMCHUS JOJDKHBI YCTAHABIMBATHCA B LIETSIX MUTAHUS PO3ETOK,
MPCIHA3HAYECHHBIX A/ MATAHUA MEPEHOCHOTO 0OOPYAOBAaHHA M B LICTIAX MHTAHHA KAIOTHBIX PO3ETOK, &
TAKKE PO3CTOK B OOIIECTBCHHBIX H MHBIX MOMEIICHUAX C HaNpspkeHHeM Boitnie OesomacHoro (50 B).

8.9.3 YcrpoiicTBa 3alMTHOTO OTKITHOMCHHA JOJDKHBI HIMETh YCTAaBKH CPA0ATHIBAHHSA IO TOKY HYJIEBOH
MOCIEA0BATENBHOCTH B mpeacnax 10 — 30 MA.

89.4 lns snekTpuucCKOro OOOpYJOBAHMS OTBETCTBCHHONO HA3HAYCHHUS YCTAHOBKA YCTPOWCTB
3aMTHOTO OTKJIIOYCHHS HE JOIMyCKACTCA.
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9 ABAPUMHBIE DJIEKTPHUECKHUE YCTAHOBKH

9.1 OBIIIME MOJIO)KEHHUA

9.1.1 Ha xaxxa1oM caMOXOAHOM CYIHE JOJDKCH OBITh YCTAHOBJICH aBTOHOMHBINA ABAPHIHBIH HCTOYHHK
aneKTpudeckoii sHepruu. Takoi HCTOUHHK HE TpeOyeTcs Ha CyJaX, Ha KOTOPbIX OCHOBHBIMH HCTOUYHHKAMH
SNEKTPHUECKOH SHEPTHH ABISFOTCA aKKYMYIIATOPHBIE OarapeH, PH yCIOBHH, UTO, TIO KpaiiHeil Mepe, oaHa
H3 YCTaHOBNEHHBIX Garapeil mo €eMKOCTH U PacIOJIOKEHHIO OTBEYaeT TPEeOOBAHMSM, MPEABABISIEMBIM K
aBapHHHOMY HCTOYHHKY.

9.1.2 B xauyecTBe aBapHIHOTO HCTOYHHKA MOXKET MPUMEHATHCS TCHEPATOP HIH AKKyMYJISTOPHAS
Garapes.

9.1.3 MOWHOCTh aBapUHHOTO HUCTOYHHKA JOJDKHA OBITH JOCTATOYHOM Ui MUTAHHUS BCEX MOTPEOH-
TeNe, ONHOBPEMEHHAs paboTa KOTOPHIX TpeOyeTcsa And Oe30MacHOCTH IUIaBaHus B ciydac aBapun. Ha
CyAax, TAe MEKTPHUCCKAs SHCPrHs HEOOX0AMMa A MOAACPIKAHUS JBHKCHHS, MOIHOCTb ABAPHHHOTO
HCTOYHHKA SJIEKTPHYECCKOM SHEPTHH AOKHA OBITh JOCTATOMHOM ISl BOCCTAHOBJICHMS JBIDKCHHUS CyJHA
(coBMECTHO € ApYrHMH MCXaHHM3MaMH, €CIH 3TO MNpelycMarpuBacTcs) B TeucHHEe 30 MHH mocie
00€eCTOYHBAHMSI.

9.1.4 JlokHa OBITH MPEXyCMOTPEHA BO3MOXKHOCTD ITPOBEPKH B ACHCTBHH BCCH aBapHHHON YCTAHOBKH
BMECTE CO CPEICTBAMH ABTOMATHYECKOTO MyCKa JU3EJb-TeHepaTopa.

9.1.5 B meHTpanbHOM NHOCTY YIPABICHHA MM HA TIABHOM PACHPEACIHTCIBHOM IMHTE JOIDKCH
YCTaHABIMBATBCSI yKas3areiab, ACHCTBYIOIIMH Ipu paspsake mro00d akkyMynsTOpHOH Oarapew,
ABIAIOLICHCS aBapUUHBIM HCTOUHHKOM.

9.1.6 ABapuiiHblC MCTOYHHMKH JICKTPHUESCKOH SHCPTHH JAOJDKHBI HMCTh 3AIMHUTY TOJIBKO OT KOPOTKHX
3ambIkaHuM. Ecnu aBapuiHEIM HCTOUHMKOM SBISAETCS FEHEPATOP, B LICHTPAIHHOM HOCTY YIPABICHHS HIH
HA ITIABHOM PacIpeIeIUTeIbHOM INUTE J0IDKHA OBITh IPeIyCMOTPEHA CBETOBAsA H 3ByKOBAsS CHTHANH3ALMA
O Meperpyske reHeparopa.

9.2 MOMENIIEHNUS ABAPHIAHBEIX HCTOUYHUKOB JIEKTPUYECKON YHEPTUA

9.2.1 TlomeuieHNS aBapUHHEIX HCTOMHUKOB JJICKTPUUECKOM SHEPruu u ux tpaHchopmaTopoB (ecru
HMMEIOTCS), aBapUHHBIX IIEPEXOJHBIX HCTOUHHKOB JHEPTHH, aBAPUHMHOIO PACIPECACITUTEIIBHOIO IMHUTA H
PacIpeIeIMTENPHOTO INTa aBAPHHHOIO OCBEINCHUS AODKHBI OBITh PACIIOIOMKEHBI BBILIC CAMOH BEPXHCH
HETIPEPBIBHOM MaiyObl, B KOPMY OT TapaHHO# mepeGopKu 1 OBITh JTETKOIOCTYITHBIME C OTKPHITON MATyOBI.
VkazaHHBIE NMOMEINECHHS Ha CyJaxX, Ha KOTOPBIE PacIpoCTpaHsIoTcs TpeOosanus uactu V «JleneHue Ha
OTCEKW», JO/DKHEI TAKXKE Pacrionararbes, kKak MHHUMYM, Ha 300 MM BhIIe caMoi BHICOKOH (aBapHHAHOM)
BaTePIMHUH.

9.2.2 PazmemeHue aBapuifHBIX MCTOYHHMKOB DJICKTPUUCCKOM 3HEPTHH, a TAKXKC HMPHHALICKAIMUX UM
TpaHcHOPMAaTOPOB, €CIIM TAKOBBIC MPUMCHSIOTCS, MCPCXOAHBIX HCTOUHHKOB 3JICKTPHYCCKOM JHCPTHH,
aBapUITHOTO PacIPEAETUTENIBHOTO IUTA U PACHIPEACIUTCIBHOTO IUTA aBAPUITHOTO OCBELICHUS OTHOCH-
TEJIbHO OCHOBHBIX MCTOYHHMKOB 3JIEKTPUUIESCKONM SHEPrUH M MX TPAHC(HOPMATOPOB M TNIABHOTO Paclpeic-
JIMTEIBPHOTO IMHUTA AODKHO OBITH TaKo€, YTOObI MOXKAp WIM APyras apapus B MOMCLICHUH OCHOBHOTO
HCTOYHHUKA JJICKTPUYCCKOM SHSPTUH, IPUHAICKAIUX TPAaHCHOPMATOPOB, IIIABHOTO PACIIPEACTUTCIEHOTO
muTa, 8 TAKKe B JTIOOOM MAIIMHHOM IIOMCLICHHHM KATCTOPHM A, HC BBI3BAIM IIOMCX B [HTAHHH,
VIOPaBICHUN U PACHPEICTICHUN 3ICKTPHUCSCKON SHEPTUH OT aBAPUHHOTO MCTOMHHKA.

9.2.3 Ilomemenus aBapUHHEIX NCTOYHHUKOB ICKTPHICCKON SHEPIHH, MPUHAICKAIMUX K HAM TPaHC-
(hopMaTopoB, MEPEXOAHBIX UCTOYHUKOB BIICKTPUUCCKON SHCPTHHU, aBAPHUITHOTO PACIIPEACIHTEIBHOTO IUTA
U pacnpeacIuTC/IbHOTO INMUTa aBapHﬁHOFO OCBCHICHUA TI0 MCPC BO3MOKHOCTH HC JOOJIKHBI OBITh
CMEXHBIMH C MAIODHHHO-KOTEIBPHBIMM MOMCLICHHSIMH M € IOMCLICHHSIMH OCHOBHOTO HCTOYHHKA
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3NMEKTPHUYECKOM HEPrUH, MPUHAUICKAMUX K HEMY TPaHC(OPMATOPOB M TIIABHOTO PACHpPECIHTEIBHOrO
IIUTA.

B ciydac CMEXHOIO HMX PaCHONOKEHHS Pa3geNAOIUC WX HATyObl M NepeOOPKH JOIDKHBL OBITH
BBITIOJIHCHBI B COOTBCTCTBHH C TpcOoBanmsaMu yactu VI «IIporuBonoxapHas 3amuray», OTHOCAIIHMHUCS K
MOCTaM YHPaBIICHHSL.

9.2.4 ABapuiiHBI{ PaCOPCACITUTCIBHBIN IMUT JOMKCH OBITH YCTAaHOBJICH BO3MOXHO OMIKE K
aBAPHITHOMY MCTOYHHUKY 3JICKTPHICCKONW SHCPIHH.

9.2.5 Ecnmn aBapuiiHBIM HCTOYHHKOM DJICKTPHUECKOH SHEPTHM SBIIETCS TEHEPATop, aBapHMHBIN
pacnpeienUTeIbHEIH IMHAT JOIDKEH YCTAHABIMBAaTBC B OJHOM MOMEIICHHWH C TEHEPATOPOM, 3a
HCKJIFOUEHHEM TOTO CIIydast, KOTAa TAKOES pa3MeIIcHHE OTPHLIATENbHO ASHCTBYET Ha paboTy pacnpeieiu-
TEJIBHOTO IMUTA.

B 3TOM >KE TOMEINCHUH JODKHBI TAKXKE HAXOAUTBHCA BCE MyCKOBBIE M 3apSOHBIC YCTPOHCTBA, a TaKoKe
CTAPTEPHBIC AKKYMYJISTOPHEIC OarapeH JUis IyCKa aBapHIHOTO arperara, ¢ y4ueTtoMm TpeOosanmii 13.2.

9.2.6 TlomcuicHHE aBapUHHOIO JHU3EIb-TCHEPATOPA AODKHO MMETh OTOIUICHHS, OOCCIICUMBAOICE
TEMIIEPaTypy B MOMEIICHAH, JOCTATOYHYIO A1 O€30TKa3HOTO ITyCKa aBapHHHOTO arperara, i BEHTUIAIHIO
B coorBerctBuM € 12.5.3 wactu VIII «Cucremsr u TpyGOMpOBOABIY.

9.2.7 Ecii apapHiiHEIM HCTOYHHKOM SJICKTPUYCCKON SHEPTHHU SBJIAETCS aKKyMYIITOpHAs Garapest, To
OHA M aBAPUHMHBIN PAaCHPEACIHTEIbHBIN AT JOJDKHBI YCTAHABIHBATECS B OTACbHBIX MOMEINCHUAX.

TpeboBaHm k aKKyMYJISITOPHBIM IOMCINCHASIM IPHBCACHHI B 13.2.

9.3 ABAPHMHBIE HCTOYHHMKH YJIEKTPHYECKOM YHEPTHH HA TPY30BBIX CYIAX

9.3.1 ABapuiiHBIC HCTOYHHKH HA CPY30BBIX CyJax AOJDKHBI OOCCIICYMBATh MHUTAHHE CICAYIOLIMX
MOTPESOUTEIICH!

.1 aBapuIHOrO OCBEIICHHUS:

BCEX KOPHUAOPOB, TPAIOB U BHIXOAOB K3 CIY)KEOHBIX MOMEILCHHIA, a TAIOKE B KADWHAX MACCAXHUPCKHUX
mu(hTOB U UX LIAXTax;

MAIIMHHBIX OMCIICHUH, TOMCHICHUHA T'€HEPATOPHBIX arperaros;

BCEX IOCTOB YIIPABICHHUS, a TAKKEC ITIABHOTO M ABAPHIHOIO PACIPEIe/TUTENLHBIX MUTOB;

TIOMEINEHUH aBApHHUHOTO IU3EIb-TCHEPATOPA,

py7eBoit pyOkuy;

INTYPMAHCKOH PyOKH M paguopyOKu;

MECT XPaHCHMs aBapHHHOrO0 HMMYMECTBA, IOXKAPHOTO WHBEHTAPS, CHAPHKCHUS TOXKAPHBIX H
YCTaHOBKM PYYHBIX HMOXKAPHBIX HU3BELIATCIICH,

TIOMEIIEHUS PYJICBOTO MPHUBOAA;

y MOXAPHOTO W CHPUHKICPHOTO HACOCOB, aBAPHIHOTO OCYIIHTEILHOTO HAcOCa U MECT YCTAHOBKHU
ITyCKOBBIX YCTPOHCTB 3TUX MEXAHHU3MOB;

TIOMEIIEHHS IPY30BBIX HACOCOB,

aHTapoB H MOCATOYHBIX MECT IS BEPTOIECTOB;

TIOMEIICHHS THPOKOMITACA;

MEANITUHCKUX MOMCIICHUMH,

.2 CHUTHAJIBHO-OTIMYMTENbHBIX (poHapell, QoHapeit curHana «He mory ympapmaaTecs» M OPYyrux
tonapeii, Tpedyembix gactbio I «Curnanesie cpeacrsa» IIpasuit o 060pyAOBaHHUIO MOPCKUX CYAOB;

.3 CPeACTB BHYTPESHHEH CBSI3H U ONOBCIICHMS, a TAKXKE aBPaibHOH CHTHATH3ALNY,

4 paano- M HABUTALIMOHHOTO OOOPYAOBAaHMA B COOTBETCTBHMH C TpeOomanmsamu dacteit IV «Parmo-
obopyaosanue» u V «HasuraumonHoe obopynosanue» [IpaBui no 060pyA0BaHHIO MOPCKHX CYJOB, CCITH
aBAPHIHBIM HUCTOYHUKOM SHEPIHH ABIICTCA IU3CIb-TCHEPATOD,;

.S cucremsl curHAMMU3aUMKE OOHAPYKCHUS [T0XKAPA,

.6 amIT JHEBHOW CHIHATU3ALMH, 3BYKOBBIX CHTHAIBHBIX CPEACTB (CBUCTKOB, TOHIOB M Jp.), BRI3BIBHOM
PYYHOUH CHIHATH3AIMH M OCTAIBHBIX BUAOB CUTHANU3ALNH, TPEOYEMbIX B aBAPUHHBIX COCTOSHUSX;
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.7 MEXaHU3MOB M YCTpOHCTB, yKa3aHHbiX B 3.2.1.2, 3.4.7, 3.7.3.2.1 wactu VI «lIpoTuBomnoxapHas
3aIUTAY,;

.8 INIEKTPUYECKUX NIPHUBOAOB BOAOHCIIPOHUIIACMBIX ABEPEH C MX YKa3aTe/sIMH U IpeyIpeIUTe IbHOH
CHUTHAJIM3ALIUCH;

.9 3neKTPUYECKUE TIPUBOABI YCTPOICTB, YACPKHBAIOINHC IPOTHBOIIOKAPHBIC ABCPH,

.10 3eKTpHUECKNH IPHBOA CITyCKOBOTO YCTPOMCTBA CHACATCIBHBIX NITIONOK, YKa3aHHOIO B 6.20.4.7
yactu Il «Cnacarenshsie cpeacrsa» [IpaBui mo o6opy10BaHHIO MOPCKHX CYIOB;

11 gpyrux cucrem, pabora koTophix OyaeT mpu3HaHa PermctpoM HeoOxoammoi Jupt obecneyeHus
6e30MacHOCTH CyAHA M HAXOJALIMXCS HA HEM JIOJACH.

ABapuiiHbIe HCTOMHHKH HA CyfaX HCOTPAaHHYCHHOTO M OTPAaHWYCHHOIO paiiona miasanus R1 Banosoii
Bmectumoct 300 u Gonee AOMKHBI OOECTICYMBATh MHTAHWC BBIIIC MCPCUMCICHHBIX MOTPEOUTENCH B
TeucHue 18 4.

IMotpeGurenn, ykazannsie B 9.3.1.3 — 9.3.1.6, mMoryr murarbcss OT COOCTBEHHBIX OaTapeH,
PAaCIIONOKEHHBIX CONAcHO TPeOOBaHMM 9.2, EMKOCTBIO, AOCTATOYHOM ISl MHTAHWS STHX MOTpeOHTENeit
B TeueHue 18 u.

Hna cynos Banosoit BMecTumMocThio 300 1 Gonee orpannycHHbIXx paiionos miasanus R2, R2-RSN,
R2-RSN(4,5), R3-RSN u R3 tpedyemoe Bpems 18 1 moxeT ObITh coxpameHo a0 12 .

Hna cynoB BanoBoii BMeCTHMOCThIO McHee 300 [uis HEOTpaHHYCHHOrO palioHA IUIABaHHA H
OTpaHH4CHHOTO paiioHa miaBaHus R1 BMecTo 18 4 MoXeT OBITH YCTAHOBICH HEPHOJ BPEeMEHH 6 4, a
JUTSL CYIOB OrpaHvdeHHbIX paioHoB miaBaHud R2, R2-RSN, R2-RSN(4,5), R3-RSN u R3 — 3 4.

9.3.2 AapuifHbiii HCTOYHHK SNEKTPHYCCKON SHEPTHU JO/DKCH OOCCIICUHTh MUTAHWEC B TCUCHHC 3 U
aBAPHMIfHOTO OCBELICHHI MECT cOOpa M MOCAAKH B CIIACATENbHBIC CPEACTBA Ha Mainyde W 3a OGoproM
cornacHo 2.3.4 u 2.7.7 yactu Il «Crnacarenbhsie cpeactsa» [IpaBun no oG0pyIOBaHHIO MOPCKHX CYIOB.

9.3.3 ABapuifHbIHi HCTOYHHK O3JICKTPHYCCKOH SHEPrUH JOKEH OOECIEUHTh IHTAHHE PYICBOTO
ycTpoiicTBa cortacHo 5.5.6.

9.3.4 Ecriu aBapuiHBIM UCTOYHHUKOM 3JICKTPHUYCCKOI SHEPTUM SBISCTCS TCHEPATOP, OH AOJDKEH:

.1 mpuBOAMTECS B JCHCTBUE JBUTATSIICM BHYyTpeHHEro cropanmst (cm. 2.2.5 gactu IX «MexaHU3MBI»);

.2 3amycKaTbCs aBTOMATHYICCKU MPHU HCYC3HOBCHHUH HATPSDKCHUS B OCHOBHOM CETH KOHTPOIHPYEMOTO
Ha mmHax APIII, a Takke aBTOMaTHUCCKH BKITFOUATHCS HA [IHHBI ABAPHHHOTO PACIIPECACTUTEIBHOTO LINTA,
a Tpebyembie B 9.3.1 mOTpeOMTETH MOKHBI ABTOMATHYCCKH TMOJNYYATh ITUTAHHUE OT ABAPHUMHOIO
reHeparopa. O6uiee BpeMst Mycka U MpUEMa Harpy3Ky IeHEpaTopoM HE JO/DKHO IPEBHILATH 45 ¢

.3 ecnu aBTOMAaTHYECKOS BKIIIOYCHHE aBapUMHOrO arperara coraacHo 9.3.4.2 ne 00eCIecuMBacTCs B
TeueHHe 45 ¢, ZOmKEH ObITh MPEIYCMOTPEH aBaAPUHHBINA MEPEXOJHBIN UCTOUHHK SICKTPHIECKOH SHEPIHH,
BKJTFOUAIOIIHHCS HEMEUICHHO IIPH 00CCTOUYHBAHNH.

9.3.5 Eciiit aBapuifHbIM HCTOYHHKOM SJICKTPHUCCKON SHCPIHH SIBIIICTCS aKKYMYIIATOpHAs Oarapest, OHa
JIOJIKHA:

.1 pabotarp 6e3 moa3apsAKH MPU COXPAHCHUH H3MCHCHUH HANPSDKCHUS HA 3a)kuMax B npegenax 12 %
HOMHHAJIBHOTO HAIPSKCHUSL B TCUCHHE TTOJTHOTO MICPHOA PA3PSAKH, IIPH STOM H3MCHCHIC HAIIPKCHUS HA
3KUMaxX aKKYMY/ISTOPHOH Oaraped, MOAKIIOYCHHOH K 3JICKTPOHHOMY MPCoOpa30BATEIIO HAMPSIKCHHU,
OMPEACIICTCS JOMYCTUMBIM H3MCHCHHUEM HANPsDKECHHS HA 3aKMMax MpeobpasoBareds;

.2 aBTOMATHYECKU BKITIOUATHCS HA IMHHBI ABAPHIHOTO PACHPEACIUTESIBHOTO IUTA IPH HCUC3HOBCHUH
HAIpsDKCHUSI B OCHOBHOM CCTH U, 0 KpalHEH Mepe, UTaTh noTpeOouTeny, ykasanHsie B 9.3.7, B TeucHHe
BPEMCHH COrMacHo 9.3.1, 32 UCKITIOYCHHEM 3ICKTPUICCKUX MPUBOAOB BOAOHCTIPOHULIAEMBIX ABEPEH C HX
VKa3aTeIIMH W MPEAYNPECAUTCIBHON CHTHATH3ALUCH, KOTOPBIE MOTYT MONy4aTh IHTAHAEC B TCUCHHE
30 muH.

9.3.6 B kauecTBe aBapHIfHOrO IIEPEXOMHOTO HCTOYHHMKA JICKTPUUCCKOH DSHEPruu, TpedyemMoro
B 9.3.4.3, ciaeayeT mPUMCHATh aKKYMYJIATOPHYIO 0arapero, KOTopas JonkHa paborars O¢3 MOX3APSIAKH,
NIPU COXPAHCHUU M3MEHCHHUH HANPsDKEHUA B npeaenax 12 % HOMUHAIBPHOTO B TCUCHHE MOIHOTO MEPHOAA
paspsaku. V3MeHeHHMe HAmMpsDKCHHS HA 3QKUMAX aKKYMYISTOPHOM Oarapen, MOAKIIOYCHHON K
SNIEKTPOHHOMY IIPEOOPA3OBATCIII0 HAUPSDKCHUS, OMPEICIACTCS AOIMYCTUMBIM H3MCHCHHEM HAIPSKCHHS
HA 32KUMax MPeoOpa3oBareiii, KOTOPHIC HE JO/LKHBI MPCBBILIATh 3HAYCHHM, YKasaHHBX B 2.1.3.1.
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9.3.7 EmMxocTh Oarapew, SIBISIOMICHCS MEPEXOTHBIM HCTOUHUKOM JJICKTPHYCCKOH SHEPrHH, JOJDKHA
ObITh JOCTATOUHON A1 obecneucHus B TeueHne 30 MUH MUTAHUS CICAYIOIIMX MTOTPEOUTEICH:

.1 ocBewLeHUS ¥ HEOOXOAMMBIX CUTHAIBHO-OT/IMYHUTEIbHBIX (hoHapei cormacuo 9.3.1.1,9.3.1.2 1 9.3.2;

.2 BCEX CPCACTB BHYTPCHHEH CBA3H W OMOBCIICHMSA, HCOOXOTUMBIX B ABAPUMHBIX YCIOBHAX;

.3 cuCTEMBI aBPaIbHON CHIHATH3ALNH, CUTHAMM3ALNH OOHAPYKSHHUS M0XKapa ¥ CUTHAM3ALMK TIPESIY-
NPEXJICHHUS O IMyCKe CHCTEMbl 0OBEMHOTO MOKAPOTYIICHHUS,

4 mamMn AHEBHOH CHUTHANM3ALHH, 3BYKOBBIX CHTHAJIBHBIX CPEACTB (CBHCTKH, TOHTH U Ap.);

.5 KOMaHIHOTO TPAHCIALMOHHOTO YCTPOHCTBA B COOTBETCTBHH C NMOPAAKOBBIM HoMepoM 11 Tabn. 2.3.4
vactu IV «Pagnoobopynosanne» Ipasun mo 00Opya0BaHHIO MOPCKHX CYAOB;

.6 YCTPOIICTB 3aKpPHITHS BOAOHCTPOHULIACMBIX JBEPCH, CHTHANM3ALMH WX MOJOKCHHS U HpeayIpe-
JKACHHA HX 3aKPBITHA,

.7 CyAOBOI CHCTEMEI OXPAaHHOTO OMOBEILEHHs, TpeOyeMoii acTbio [V «Pannoobopyaosanue», a Taioke
ammapatypsl AUC u 060opyaoBaHHS CHCTEMBI OITO3HABAHMSA CYIOB M CICKCHHS 32 HUMH Ha JAINBHEM
paccrosanun, TpeOyemeix uacteio V «HaBurammonHoe oOopyaosanue» IlpaBun mo oGopyroBaHHIO
MOPCKHX CYIOB.

Totpeburemm, nepermcnentbie B 9.3.7.2 — 9.3.7.7, MOTYT HE THTATHCA OT NEPEXOAHOTO HCTOUHHKA, C€CIIH OHU
HMEIOT COOCTBEHHBIE aKKYMYIATOPHBIE GarapeH, 0OCCIICUHBAIOMIHE HX THTAHHE B TEUCHHE TPEOYEMOTO BPEMEHH.

9.3.8 Ilna cyaos knaccoB OAT 2 u OAT 3 B cooTBeTCTBHM € Kiaccupukauueii, mpuseacHHOH B 7.3.2
yactn VI «[IpotuBomoxkapHas 3aluTa», HE3ABHCHMO OT PAalOHA IUIABAHHSA U BMECTHMOCTH Cy[RHA,
ABapHIHBI HCTOYHHMK 3JICKTPHYCCKON JHEPTUH JO/DKCH OOCCIICYHMTh HHTAHHC B TCYCHHC 36 d
noTpedureneii, mepeunciaeHHnix B 7.3.6 u 7.3.8 uactu VI «lIpormBonoxapHas samura» u 9.3.1
HACTOAMICH YacTH.

9.4 PACIIPEIEJIEHUE JJIEKTPHYECKOM YHEPTHH OT ABAPHITHBIX HCTOYHHKOB

9.4.1 B HOpMaJIbHBIX SKCIUTYaTALMOHHBIX YVCIOBUSAX aBAPUUHBIN PaCMpEC/IUTENbHBIH MIUT JOJDKEH
MUTAThCS OT [IABHOTO PACHPEACIUTEIBHOTO pTa. Draep MUTaHNS JODKEH UMETh 3allUTHBIE YCTPOICTBa
OT MEPETPY3KH U KOPOTKOTO 3aMBIKAHMS, YCTAHOBICHHBIC HA [IABHOM PACIIPEACIUTEILHOM IIHTE.

Ha aBapuiiHOM pacnpeienuTeIbHOM LIUTE CACAYEST MPEAYCMOTPETh BRIKIIOUATENb, KOTOPHIH JODKEH
ABTOMATHYCCKH OTKIIOYATHCA P UCUC3HOBCHUN HANPKCHUA HA IMMHAX INIABHOIO pacnpeacIUTEIBHOIO
IIMTA.

Ecnu npenycmarpuBacTcs MUTaHUE TIABHOTO PACIIPEACIHTENPHOTO IMUTA OT aBAPHIHOIO, aBTOMATH-
YEeCKMH BEIKITIOYATENb HA ABAPUIHOM PACHPEACIIUTEIBHOM LIUTE JO/DKEH OBITh 000PYAOBaH, 10 KpahHed
Mepe, 3alIUTHBIMI YCTPOUCTBAMH OT KOPOTKOTO 3aMBIKAHHUS.

9.4.2 ABapuiiHblii reHEparop B MECPHOA CTOSHKH CyIHA B IIOPTY MOXKET ObITh HCIIONB30BAaH AU
MUTaHUS HEaBAPUHHBIX moTpedutencit (cM. taoke 2.2.6 gactu IX «Mexanuzmen»). [Ipu 3TOM JODKHEL
GBITI) BBITIO/THCHBI CJICAYIOINNC YCIIOBHA!

MPEAYCMOTPEHO ABTOMATHYECKOS OTKIIOMCHHE HeaBapuitHex motpebureneii ot APII ama npezor-
BpALICHHMS IEPETPY3KH TeHeparopa 1 00ECIIeUeHNs THTAHN aBapUIHBIX MOTPEOUTENCH;

TIOBPEKACHHS JIFOOBIX LENCH yIpaBIeHs, 3alUThl ¥ CUTHATH3AIHN, IPEAHA3HAYCHHBIX IS PabOThI
aBapuiHOrO TreHepaTopa B INCPHOJ CTOSHKHA B IMOPTY, HE AODKHBI BIMATh HAa PaboTOCHOCOOHOCTDH
OCHOBHBIX U aBapUMHBIX UCTOUYHUKOB JNIEKTPHUUECKOM SHEPIHH,

TIPEAYCMOTPEHBI YCTPOMCTBA A1 BEIOOpa Pe:KMMOB PabOoTEI aBapHUHHOTO TEHEPATOPA C BO3MOXKHOCTBIO
GBICTPOrO MEPEKITIOUCHHUS HA ABAPUHHBIN PEKUM;

MPEAYCMOTPEHO HATHYKME MHCTPYKIMH Ha OOPTY CYJHA O NMPHUBEACHUH BCEX YCTPOMCTB YIPABICHUS
(KIamaHoB, MEPEKITIOUATEICH 1 T. I1.) B HOIOKCHHUE, 0OCCICUHNBAOLIESS HE3ABUCHMYIO paboTy aBapHUifHOTO
TeHEparopa Ha XOAy CYAHA, a TakkKe comepkaineii MH(MOPMAIMIO O HEOOXOAMMBIX 3aIacax TOILIHBA, O
TOJTOKEHUHU TIEPEKITFOUATEIIS PEKUMOB pabOThI (€CITU OH MPEAYCMOTPEH), O MOJI0KCHUH BEHTH/IALIMOHHBIX
3aKPBITHH U T.IL.
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9.4.3 Vxazaunsie B 9.3.1 u 19.1.2 notpeburenu JO/DKHBI MONyYarh MMTAHKC TI0 OTACIbHBIM (HacpaM OT
IIMH aBAPUHHOTO PACTIPEACIMTCIABHOIO IUTA, OOOPYAOBAHHOIO COOTBETCTBYIOLICH KOMMYTAIIMOHHOH H
samuTHOH armaparypoi. Jlomyckaercs mutanme ykazassix B 9.3.12 — 9316 u 19.1.2.12 — 19.12.1.6
MOTPCOUTENCH C MYJIBTA YIIPABICHHS CYAHOM, PACTIONOKEHHOTO B PYICBOHM PYOKE M HOTYHAIOMIETO IIUTAHUE B
cootsercTBHH C 4.5.2.

9.4.4 Tlpu HamM9IMH NEPEXOTHOTO HCTOUHHIKA YHEPruH nepedncicHusie B 9.3.7 u 19.1.2.7 motpeburemn
JOJDKHBI TIOJYYaTh MUTAHUC YCPE3 CICLMAIBHBIN PACHPCICIUTCIBHBINA MT, HA (QUAepax KOTOPOro He
JIOJIKHBI YCTAHABIHBATHCSA BBIKITIOIATCIIH.

9.5 IIYCKOBBIE YCTPOMCTBA ABAPUIHBIX JU3EJIb-TEHEPATOPOB

9.5.1 B xauecTBE IMYCKOBBIX YCTPOHCTB ABAPHHUHBIX JU3CTb-TCHEPATOPOB MOTYT MPHUMCHATBCS!

.1 37eKTPUUECKOE CTAPTEPHOE YCTPOHCTBO ¢ COOCTBEHHOM aKKyMY/SITOPHOH Garapeeil U 3apsiiHbIM
YCTPOHMCTBOM;

.2 CHCTEMA CXKATOrO BO3LYXa C COOCTBCHHBIM HE3ABUCHMBIM BO3LYXOXPAHHTCIICM;

.3 ruapaBIMdecKas CHCTEMA IIyCKa,

4 pydHBIE ITyCKOBBIE YCTPOICTBA!

ITyCKOBAas PYKOSITKA AJIs1 MPOBOPAYMBAHUS ABUTaTEI BPYUHYIO, HHEPIMOHHOE IIyCKOBOE YCTPOMICTBO,
THIPABIMMCCKAC AKKYMYIATOPBI, 3apsDKAEMBIE BPYUHYIO, IIATPOHEI C MOPOXOBBIM 3aPSI0OM.

9.5.2 Kakxplit aBapHiHbIA JU3€Ib-TEHEPaTOp ¢ aBTOMATHYECKHUM IIyCKOM JO/DKECH OBITh 000pYIOBaH
IYCKOBBIM YCTPOMCTBOM OJOOPEHHOTO THIA ¢ 3amacOM JHEPTHH, AOCTATOYHBIM, IO KpaHHEH Mepe, A
TPEX MOCICAOBATCIBHBIX MYCKOB. MICTOUHNK HAKOIUICHHON SHEPTUM JO/DKCH OBITh 3aIMUIICH C TEM, YTOOBI
HCKJTIOUHTh KPUTHUICCKOC HCTOMIEHHE €TO CHCTEMOM aBTOMATMYECKOTO IMyCKa, €CIHM HE IPELyCMOTPEHO
BTOPOC HE3aBHCHMOE CPEJACTBO A Iycka. JIOMONHUTENBHO AODKEH OBITh HPEAyCMOTPEH BTOPOM
HUCTOYHHK SHEPTHM A IMPOU3BOACTBA JOTOJHUTEIBHBIX TPEX NMyCKOB B TeueHHe 30 MHH, ecnH He
npeayCMOTPEHO 3((EKTUBHOE PYIHOE IIyCKOBOE YCTPOMCTBO.

9.5.3 Ecnu aBroMaruveckdii MyCK aBapHHOrO AM3Eb-TEHEparopa He TpedyeTcs, AOIMycKaeTcs
PYUHOM MyCK OJHUM H3 IyCKOBBIX YCTPOMCTB, YKa3aHHBIX B 9.5.1.4.

Ecma py4HO# Iyck SBISETCA MPAKTHYECCKH HEBO3MOXKHBIM, ITyCKOBBIE YCTPOHCTBA AO/DKHBI OTBEYATh
TpeGoBanmaM 9.5.2.

9.5.4 Tluranue 3apsagHBIX YCTPOWMCTB aKKYMY/ITOPHBIX Oarapeii M 3JE€KTPHYECKHX NPHBOIOB
MCEXaHU3MOB, 00CCIICYMBAOIIMX ITyCKOBBIE CHCTEMBI CKAaTOr0 BO3AYXa MM THIPABIHYECKHE CHCTEMBI
3aIyCcKa aBapHIHOTO JHU3CIb-TeHEPATopa, JOJLKHO OCYILECTBIITECS OT aBApHHHOTO PacHpeeIMTETLHOTO
LIMTA MO OTACIBHBIM umepam.

9.6 ABAPEﬁHO-]]PEZ[Y]IPEZ[IiITEJIBHAﬂ CUTHAIM3ANIHAA U 3AIATA ITIPUBOAHBIX
JBHUTATEJEN ABAPHIMHBIX JU3EJL-TEHEPATOPOB

9.6.1 IpuBoaHbIie ABUraTcIM aBapHifHBIX Ausenb-reneparopos (AJlN) mommuocteio 220 kBT 1 Gonee
JOJDKHBI OBITh OOOPYAOBAHBI 3AIMMTHBIM YCTPOHCTBOM, 00€CHECUYHMBAIOIIMM OCTAHOBKY JABHTaTelsd INpH
MPCBHIICHUH AOMYCTHMOM YacTOTHI BPAILCHHS.

9.6.2 B X0m10BOM pekHME CyAHA BCE 3ALIUTHBIC YCTPOICTBA, JCHCTBYIOMMKE HA OCTAHOBKY MPHBOAHBIX
jeurareneil AT, kpoMe 3aiuThl OT NPEBBILIEHHS! JOIMYCTHMOW 4acTOThI BPAIICHUS, JO/DKHBI aBTOMATH-
yecku Onokuposarbcs, ecau AJIIT HaxoauMTCs B pekuMe AMCTAHIHOHHOTO HIM ABTOMATHYECKOTO
ympasnennst. JlanHoe TpeGosauue pacmpoctpansiercst Ha Bce A’ BHE 3aBHCHMOCTH OT MOLIHOCTH HX
TIPHBOAHBIX JBUTATCIICH.

9.6.3 B jononHeHHE K AMCTAHIMOHHBIM CPEACTBAM OTK/IFOUCHHS MOAAYHM TOIUIMBA JODKHEI OBITH
MPEAYCMOTPCHBI MECTHBIC CPEACTBA aBAPHHHON OCTAHOBKH MpHBOAHLIX apurarenci AJIT



Ipasuna xkiaccuurayuu u NOCMPOUKY MOPCKUX CYOO08
XI-79

9.6.4 Jliis npusoansix apurareneii A" nomkaa 6bITh MPEAYCMOTPEHA aBAPUIHO-TIPEAY TPEAUTETBHAS
CHTHAIIM3AIMA TIPH:

YTCYKE TOIUIHBA U3 TPYOONPOBOJOB BBHICOKOTO JABICHHA,

CHIDKCHHH JABJICHUS CMA309HOTO MAacla HIDKE NPEACTBHO JOIMYCTHMOTO;

MPCBHIIICHUH MPESACIBHO AOMYCTHMOH TEMIIEPATYPHI OXJIAXKJAIOLICH BOABI HITH OXJILKAAIOIIETO BO3TyXa.

9.6.5 i npusoxHbix asurareneii MouHocThIO 220 KBT 1 Oonee momkHa OBITH JOMONHHTEIBHO
NPEeyCMOTPCHA aBAPUHHO-NIPCAYPEAUTENbHAS CHTHAH3ALMS TIPH:

MIPCBHIICHAHN TPEICIBHO JOMYyCTUMOH TEMIEPaTyphl CMa304HOTO Maclia;

CHIDKCHHH JABICHUS MM IIOTOKA OXJIAKAAIOMIEH BOAB! HIDKE MPEACIBHO JOMYCTHMOTO;

MPEBHIICHAHN JOIyCTHMON YacTOThI BPAILCHHS.

9.6.6 Jlns npUBOAHBIX JBHTATENCH MOIMHOCTBIO Gonee 2250 kBt wiu ¢ quametpoM wmmHAapa Somnee
300 MM goimkHA OBITH JOMOMHUTEILHO MPEAYCMOTPEHA ABAPHITHO-TIPEAYNIPEAUTEIbHAS CHIHAM3AMSA MPU
MPEBHIICHAN KOHLICHTPALMA MACcITHOTO TyMaHa B KapTepe.

9.6.7 Cucrema aBapHIHO-NIPCAYNPCANTENbHON CHTHAIM3ALMH JO/DKHA OTBEYaTh TPCOOBAHMSIM,
m3nokeHHBIM B 2.4.1 yactan XV «ABTOMaTu3aLusm».

9.6.8 JlomxHbel OBITh MPEAYCMOTPCHBI OOOOIICHHBIC (CIPYMIHAPOBAHHBIC) ABAPHIHO-TIPEAYIPCIAH-
TEJIBHBIC CHTHAJIEL HA XOJOBOM MOCTHKE.

9.6.9 B 3aBHCHMOCTH OT MOLIHOCTH HPHBOJHBIX JABHTATCIICH HODKHA OBITH MPEAYCMOTPEHA MECTHAS
(pacnonoxeHHas B oqHOM noMemmeHud ¢ AJI), He3aBHCHMAs OT CHCTEM aBapHIHO-TIPE Ay IPEAUTEIHHOM
CHUTHAJIM3ALMY U 3ALIMTHI, HHIUKALHS HAPaMCTPOB, NICPCUMCICHHEIX B 9.6.4 — 9.6.6.

9.7 ACTOYHMKH BECIIEPEFOMHOIO IMTAHASA (ABII)

9.7.1 HUcrounuxu Gecnepeboitnoro muranus (UBII) B nomonHeHne k TpeOOBaHMAM, H3TIOXKCHHBIM
HIDKE, JOJDKHBI OTBEYarh TpeGosaHuaM ctanaapta MIK 62040 u mpuMeHHMBIM TpeGOBaHHMAM HAIHO-
HAJIbHBIX CTAHOAPTOB.

9.7.2 UBI1, orBeuaromue HACTOAIUM TPEOOBaHUAM, MOT'YT MPHMEHSTHCS B KQ4€CTBE ABAPHHHBIX HITH
MCPEXOAHBIX HCTOYHNUKOB DIIEKTPHICCKOH SHepruu, TpeGyeMeIx HacTosme# qacthio [pasu.

9.7.3 Beibop tuna MBIl momkeH ompeensaTbcs TpeOOBaHWAIMH K OOCCHCUCHHIO 3IEKTPHUECKOTO
NATAHUS TTOAKITIOYacMOU HArpy3KH.

9.7.4 UBII nomxHbl ObiTh 000pYyROBaHB GaiinacoM, KOTOPHIA OOCCIICYMBACT HHTAHHE HATPY3KH OT
CETH B CITy4ac BBIXOJA M3 CTPOS HHBEPTOPA.

9.7.5 Nas xaxnoro MBI aomkHa ObITh MPENYCMOTPEHA CBETOBAS M 3BYKOBAs CHTHAM3ALMA

.1 HeUCIPaBHOCTH MATAHHA CO CTOPOHBI HAIPY3KH,

.2 3aMBIKaHHUE HA KOPIIYC,

.3 cpabarbIBaHHC yCTPOHCTBA 3aIIATH AKKYMYJLTOPHOU Oarapew;

4 akkymyssiTopHast Garapest pa3pspKacTest;

.5 muranue Harpy3ku uepe3 Oaifmac jr nocrosHao noakmodcHHsX WBI k cetn.

9.7.6 Tpcbosanus no pazmemenuio MBI nomkasr ObTh aHAOrHYHB! TPEOOBAHHUSM 0 PA3MCIICHHUIO
aBAPHUITHOTO WJIHM MEPEXOAHOTO UCTOYHHKOB ICKTPUYCCKOM SHEPTHH.

9.7.7 UBII ¢ akkyMynasTOpHBIMH OarapesiMu 3aKpbITOTO THIIA JOMYCKACTCS YCTAHABIIUBATH B JIOOOM
NOMCHICHHUH, KPOMC >KWJIBIX, IPH YCJIOBHH obecneueHus ,Z[OCTaTO‘IHOﬁ BCHTH/IALIUH B IMTOMCIIICHUH.

9.7.8 UBII nomxeH moaacpKHBaTh HOMHHAIBHOC HANPSDKCHHE W YACTOTYy HA CTOPOHE HArPYy3KH B
TCYCHUE BCETO BPEMCHH, HCOOXOAMMOrO JUISl IIUTAHKS MOJKIIOYCHHBIX MOTPeOUTENCH.

9.7.9 Mommuocts Bempsvurerst MBI gomkaa 6bITE JOCTATOUHOH AN MOAAEPKAHHA HOMHHAIIBHOTO
HamnpsDKCHUSL W YaCTOTBI HA HArpy3ke, NOCIC BOCCTAHOBJICHHA HAMPAXCHHA B CCTH MNUTAHUA, C
OJHOBPCMCHHOM 3apsIKOH aKKyMyJIATOPHOH Garapeu MaKCHMAIbHO BO3MOXKHBIM 3apSAIHBIM TOKOM.

9.7.10 Pexxum yckopeHHOM 3apsaaku akkymyastopHbix OGatapeii MBIl makcHMManbHO BO3MOYKHBIM
3apsIAHBIM TOKOM JOJDKCH MMETh ONOKHPOBKY C BEHTHIALMEH NOMEINCHHS, B KOTOPOM YCTaHOBICHBI
akkymyisitopabic Oarapen UBILL
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10 QJJIEKTPUYECKHE MAIIWHBI

10.1 OBIIUE MOJIOXEHUA

10.1.1 Marepuans! BanoB rpeOHBIX JBHrAaTCIICH, ICHEPATOPOB U MYy(T, BCTPOCHHBIX B BAJIOMPOBOL,
JOTKHBI oTBedars TpeboBanusaM 3.7 wactu XIII «Marepuamsy.

10.1.2 T'erepaTophl IEPEMEHHOTO TOKA BMECTE € CHCTEMAMH aBTOMATHICCKOTO PETYJIMPOBAHNUS HANIPA-
JKCHHS JOJDKHBI TOJACPKHUBATh TOK HE MEHEE TPEXKPATHOTO HOMHHAIIBHOTO B TCUCHHC 2 C B YCTAaHOBHB-
LIEMCSL PEKUME KOPOTKOTO 3aMBIKAHHUS.

10.1.3 T'enepaTops! TPeOHBIX MEKTPHUCCKUX YCTAHOBOK M IPEOHBIC SNCKTPHYCCKHC JBHIATEIH, A B
000CHOBAHHBIX CIYYasX M APYTHE MALUIHHBI JOJLKHBI AIMETh OOOTPEB IS MOJACPKAHHS TCMIIEPATYPhI MO
KpaiiHeil Mepe Ha 3° BBILIC TEMIEPATYPhl OKPYKAIOIIETO BO3AYXa.

10.1.4 BamorcHeparopsl, BMOHTHPOBAHHBIC B BAIONPOBOA ITABHOH MEXAaHHMYICCKOH YCTAHOBKH,
JOJDKHBI MMETh PA3bEMHBIC CTATOPHI M MOAIMHITHUKOBBHIC INWTHI, CCIH PACIONOKCHHE Bala HCKITIOYACT
BO3MOXKHOCTh CMCIICHHS CTATOPA B HAIIPABJICHHUH Basa OT poropa. Takue BaloreHepaTops! JOLKHB HMETh
BO3AYIIHBIN 3a30p, MCKIIIOYAIOIIHII MEXaHMICCKOC KACAHHE POTOpPAa W cTaropa mpu Haubonee HeGmaro-
MPUSITHEIX YCIOBHAX OKCILTYaTalyH.

10.1.5 Potops! U AKOPS SMEKTPHYECCKIX MAIIHH NMEPEMEHHOTO M MOCTOSHHOTO TOKA AOJIKHBI BBIAEP-
JKUBATh B TCUCHHC 2 MHUH 0€3 MOBPCXKIACHHS WU OCTATOYHBIX JcGOopMaIiii CICAYIOIYIO MOBBHIICHHYIO
YaCTOTY BPAILICHU.

.1 reneparopel, Bpamawmmuecs npcoOpasoBareim, 3jcKTpHYcckue My(pTel m TopMo3a — 120 %
HOMMHAJIPHOM YACTOTHl BPAIICHWS, MO KpaiHed Mepe HAa 3 % Bhome HAHOONBINCH YacTOTHI BPALLCHUA,
BOZHMKAOIICH IPH MMEPEXOAHOM IPOLIECCE;

.2 ICKTPUYCCKUC JBUTATE/H ¢ MOCACAOBATCIbHEIM BO30yxacHHeM — 120 % mambonbmeit momyc-
TUMOM YacTOTHl BPAINCHUSA, YKA3aHHOM Ha GupMeHHO# Tabnuuke, oaHako He MeHee 150 % HoMHMHAIBHOM
YaCTOTHI BPAIICHA,

.3 BCC OCTANbHBIC JICKTPUUCCKHE ABHIATe/IH, KPOME YKa3aHHbBIX Bbime, — 120 % nambomsimci
YaCTOTHI BPAILCHHSA HA XOIOCTOM XOAY.

10.1.6 Ecin Mammna CKOHCTPYHPOBAHA TaKUM 00Pa30M, UTO MOC/E YCTAHOBKH HA CYJHC €€ HIDKHSIL
4acTh OyET HAXOJUTHCS HIDKE HACTHIIA, TO 3a00p BO3AYXa AJI1 €€ BEHTWIALHH HE JOJDKCH NPOU3BOIMUTHCS
B HIKHEH 4aCTH MAaIIUHBI.

10.1.7 [lna mammH, npeAHa3HAuYSHHbIX U YCTAaHOBKH Ha OTKPHITOH Many0e, HE PECKOMECHAYCTCS
TIPAMEHCHUC BCHTIIATOPOB HAPY’KHOTO OXMAXKACHHS.

10.1.8 MomHOCTh 3JEKTPOABUraTeICH, MONYHYAIOUIMX MHUTAHHE OT HCTOYHHKA JJICKTPHICCKOH
SHEPruM, He OTBeuaromero TpedoBaHusaM 2.2.1.3, nomxHa OBITh PacCUHUTAHA C YIETOM JOMONHHTECILHOTO
HArpeBa OT BBICIIMX FAPMOHMYECKUX COCTABIIIOLIHX.

10.2 KOHTAKTHBIE KOJIBIIA, KOJJIEKTOPHI H IIETKHA

10.2.1 OyekTpUdecKHE MAIUHHBI HOCTOSHHOTO TOKA, NMPEJHA3HAYCHHBIC JUIE HPHBOJA TIPEOHBIX
YCTAHOBOK, H DJICKTPHYCCKHAC MALIMHBI HOCTOSHHOTO TOKa MOIMHOCTHIO 200 kBT 1 Oonee HODKHBI HMETD
CMOTPOBBIE OKHA, 00CCIECIMBAIOLINE BO3MOKHOCTh HAOMIOACHHS 32 COCTOSHHEM KOJLIEKTOpA H INETOK Oc3
JICMOHTaXa KPBIIICK.

10.2.2 lonyctiMas BEIMYHMHA M3HOCA KOJUICKTOPHBIX IUIACTHH HJIM KOHTAKTHEIX KOJICI JOJDKHA OBITh
yKa3aHAa HAa HMX TOPIEBOM CTOpOHE. Ty BEIMUHHY cieayerT mnpuHuMmars He MeHee 20 % BBICOTHI
KOJIICKTOPOB UM KOHTAKTHBIX KOJICIL.

10.2.3 Tnsa sixopedi maccoit Gomee 1000 kr gomkHa OBITH MPEIYCMOTPEHA BO3MOKHOCTh 00pabOTKH
KOJIIEKTOpa 6€3 BBICMKH SKOPS U3 MAIIHHBI.
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10.2.4 OTBOI TOKA OT INCTKH AODKCH MPOU3BOJUTHCS THOKHM MEAHBIM mpoBoaoM. Kcmonb3oBanue
TMPYKUH MIETKOASPXKATENS I OTBOAA TOKA HE JAOIyCKAaCTCA.

10.2.5 TlonokeHHe WETOK B JJICKTPHYCCKHX MAITHHAX MOCTOSHHOTO TOKA JO/DKHO OBITh YETKO U
HAIC)KHO 0003HAYEHO.

10.2.6 KonnekropHsie MamuHbI JODKHEL paboTars MpakTHIeCKU 063 HCKPEHHS NPH JTI000i Harpy3ke B
MPEACIAX OT XONOCTOro XoAa 10 HoMuHANMBHOH. [Ipu TpebyeMbIx meperpyskax, peBepCHpPOBAHHH U MYyCKe
MAIIHMH HE JOJDKHO MOSBJIATHCS UCKPCHUC B TAKOH CTCIICHH, YTOOBI BO3HUKAIH NOBPEKACHHS LIETOK HITH
KOJJIEKTOPOB.

10.3 HOAIHAITHUKHA

10.3.1 KoHCTpyKIMs NOANIMITHAKOB JODKHA HCKIIOYATh BO3MOXKHOCTB Pa3sOpBISTMBAHUA H MPOTEKa-
HHUS Macia BIOJb Baja U MPOHMKHOBCHHC €r0 HA OOMOTKH MANIMHBI MM HA YaCTH, HAXOMALIHECS IMOJ
HAIPSKCHUEM.

10.3.2 Kopryca MOAIIMITHAKOB CKOJIBKCHHS JOJDKHBI CHAOKATHCS OTBEPCTHEM IS CJIMBA M30BITOU-
HOTO KOJHYECTBA MAaC/Ia M KPBIIIKOM B BEPXHCH YaCTH KOPITyCa, a HA MalrHax MowHOCThIo 100 kB-A u
foiee JOKHBEI YCTAHABIMBATHCS YKA3aTeId YPOBHS Macia.

10.3.3 Cuctema cMa3ku 1oJ AaBICHHEM JOJDKHA CHAOXKATHCS YCTPOMCTBOM AJS KOHTPOJIA AaBJICHHS
Macia, MOCTYHAOIIETO B IOMIIHITHIK.

10.3.4 Jlna mamue rpeOHOH 3ICKTPHUSCKOM VCTAHOBKH, a B OOOCHOBAHHBIX CIIYYasfX TAKKe IS
JPYTHX MAIIFH, CICAYET NMPUHUMATh MEPHI, MPETATCTBYIOMHAE MPOTEKAHHIO OMY>KAAIOLUINX TOKOB Hepe3
TIOALIUITHUKH CKOJIBKSHUS.

10.3.5 TloAIMIHUKK TSHEPATOPOB, NMPUBOAVMEIX B ACHCTBUE PEMHAMH WIH LEMAMH OT TIABHOH
MEXaHHUUICCKOH YCTAHOBKM CYJHA, JOJKHBI OBITH CIPOCKTHPOBAHBI C YUICTOM BO3ACHCTBUS MOMEPEUHBIX
CHIL.

10.4 JATYNKHU TEMIIEPATYPHI

10.4.1 CraTopsl 3[CKTPHUYCCKMX MALOHH IIEPEMEHHOTO TOKAa MOMIHOCTBIO cBhime 5000 kBt wmm ¢
oceBoil mnuHOM akruBHOM cramu Oomee 1000 MM IOKHBI CHaGXarbCs JaTIMKaMH TEMIEPATypHI,
PAaCIIONOXKEHHBIMU B TEX MECTaxX MAIIWHBI, TAE MOXKHO OXKHIATh HauOOJee BHICOKHE TEMIICPATYPHI.

10.4.2 B aneKTpH4ECKUX ABUTATEIIX C KPATKOBPEMEHHBIMH WM IOBTOPHO KPAaTKOBPEMCHHBIMH
pexuMaMu paboThl PEKOMEHAYETCS YCTAHABINBATh BCTPOCHHBIC AATYHUKH TCMIIEPATYPBI.

10.4.3 B snexTpudecKux ABWTarelsx HOpUBOAA Opainmuieil peKOMEHAYSTCS MPUMCHSTH 3aIMUTy OT
MEePEerpy30K B BHIE BCTPOCHHBIX JAaTYHKOB TEMIICPATYpBI, NMOZOOPAHHBIX TakUM OOpa3oM, YTOOBI
YCTPOMCTBO 3aIMUTEI OTKITIOYATIO ICKTPHUECKHE ABHMTaTelb NMPH MPEBBILICHUM TEMIICPATyPhl, JOIMYCTH-
MO [y1s mpuMeHseMol usosstuun, oonee yem Ha 30 %.

BrIBOZEI OT AATYHMKOB JODKHBI PACIIONAraThCsl B JETKOIOCTYITHOM MECTE.

10.5 TEPEI'PY3KA

10.5.1 T'eneparops! ZOKHEL OBITH TAKOH KOHCTPYKLMH, YTOOBI MOC/IC HArPEBA A0 YCTAHOBHBIICHCS
TEeMIIEPaTypPhl, COOTBETCTBYIOLICH HOMUHATIBHOM HArpy3Ke, OHU MOITIM BBLICPKHUBATH MEPErPY3KY MO TOKY
B cooTBeTCTBMH ¢ Tabm. 10.5.1.

10.5.2 DnexTpUMeCKUe ABUTATENIN JODKHBEL OBITh TAKOM KOHCTPYKLIHM, YTOOBI OHH MOT/IH Pa3BHBATh
0¢3 OCTAHOBKH WM BHE3AIIHOTO M3MCHCHMS YACTOTHl BPAIICHHS YBEIHUCHHBIC MOMCHTHI, YKa3aHHBIC B
tadm. 10.5.2.
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Tabnuma 10.5.1
Tun reneparopa ITeperpyska mo Toky, % ITpoaoKUTEIBHOCTS TIePETPY3KH, C
IlepeMeHHOTO TOKA 50 120
ITocTostHHOTO TOKA 50 15
TaGnuma 10.5.2
Ne Tun aBuratens IIpeBblmenue no IIponomxuTebHOCTD YcoBuUsI HCIILITAHUS
/1 BpaImaroneMy MOMEHTY, %o HeperpysKkH, ¢
1 | CunxpoHHbIe, a TaKKe KOPOTKO3aMKHY- 50 15 YacToTa, HamlpsDKeHHEe W BO30YXKIeHHe
Thle C IyCKOBBIM TOKOM He MeHee 4,5 JOJIKHBI YASPXKHBAaThCS Ha YpPOBHE
HOMHHAJIBHOTO TOKa HOMHHAJIBHBIX
2 | AcuHXpOHHbBIe [JIs1 HENpephIBHOM U 60 15 YacToTa U HalpSDKeHUS JOJDKHBI YASPHKH-
HOBTOPHO-KPATKOBPEMEHHOH paboThI BaThCSI HA YPOBHE HOMHHAJIBHBIX
3 | YkasaHHble B II. 2, HO JUI KpPaTKOBPEMEH- 100 15 To xe
HOH paGoThl ¢ IepeMeHHOH Harpyskoi
4 | ITocTOSIHHOTO TOKa 50 15 HampsprkeHre OODKHO YASPKUBATHCS Ha
YpOoBHE HOMHHAIBHOTO

10.5.3 [ns rpeOHBIX 3ACKTPHUUCCKUX [IBUTATCICH IapaMeTpbl MO NPEBHIICHHIO BPALIAIOLIETO
MOMEHTA U MPOJOKUTENBHOCTH MEPETPY3KU ONPECISIOTCA MPOSKTAHTOM CYJHA C YUETOM H3MEHEHMH
Harpy3ok ['9Y mpu MaHEBPHUPOBAHUH, XOAC B MOPE, B TOM UHCIE TIPH TLKETBIX TIOTOJHBIX VCIIOBHAX U T.II.

10.6 TEHEPATOPHI IIEPEMEHHOTI'O TOKA

10.6.1 OGuine TpeGoBaHus.

10.6.1.1 KaxxasIii reHeparop MepeMEHHOTO TOKA JO/DKEH MMETh OTACIBHYIO HE3aBUCHMYIO CHCTEMY
aBTOMATHYECKOTO PEIVIHPOBAHHUS HAIPSKCHI.

10.6.1.2 Teneparopsl NEPEMEHHOTO TOKA JOKHEL 00NaAaTh JOCTATOYHBIM PE3CPBOM BO3OYKICHUS AN
MOJACPKAHMS B TCUCHHWC 2 MUH HOMHHAJIBHOIO HAMPsuKCHUS ¢ TOUHOCTHIO 10 % mpu meperpyske
reHepaTopa ToKoM, paBHEIM 150 % HoMmuHanNBHOTO, U KO3 UIHECHTE MOUTHOCTH, pasHOM 0,6.

10.6.1.3 3amuTel reHEPaTOPOB NEPEMEHHOTO TOKA AOKHBI OTBEUATh TpeOOBaHUAM 8.2.

10.6.2 PeryanpoBaHue HANPSIZKCHHS.

10.6.2.1 T'eneparopsl IEPEMEHHOTO TOKA JOJIKHBI IMETh CHCTEMBI aBTOMATHYIECKOTO PETYINPOBAHUA
HAIPSDKCHHS, 00CCIICYMBAIONING MOAACPKAHUEC HaNpsuKeHHUs B mpexenax +2,5 % (aBapuiinbie
reHeparopsl — =+ 3,5 %) OT HOMHHAIBHOTO MPHU M3MCHCHHH HArPY3KH OT HY/SI A0 HOMUHAJIBHOU NPH
HOMHHATIbHOM Kod(ddrumente MomHocTH. [Ipy 5TOM wacToTa BpamieHHsS JOKHA OBITH B MpEIciax,
ykazaHHbIX B 2.11.3 gactu IX «MexaHu3MBD).

10.6.2.2 BHezanHOC HM3MCHECHHEC CHMMETPUYHOM Harpy3Kd TCHEpaTopa, padoTaroIero NMpu HOMU-
HATBHOH YacTOTE BPAIICHHMS M HOMHHAIBHOM HANPSDKCHHWH, NPU HMEIOLUIUXCA TOKE M Kod(dHIUCHTE
MOIIHOCTH, HE NO/LKHO BBI3BIBATh CHIDKCHHsS HanpspkeHus Hke 85 % wu mossitnenus Beime 120 % ot
HOMHHAJIBHOTO 3HaueHud. [locae OKOHUaHHS MEPEXOIHBIX MPOLIECCOB HAPSIKCHHE TCHEPATopa JOJIKHO
BOCCTaHABIHBATECS B TCUCHUE HE Gonee 1,5 ¢ ¢ OTKIOHEHHEM OT HOMHHAJIBHOTO 3HAUCHHA B IMpeAciax
+3 %. Jl1g aBapuifHRIX arperaroB 3TH 3HAYCHUSA MOTYT OBITh YBEIMMEHBI IO BPEMEHH A0 5 C U 1O
HanpspKeHUIO 10 +4 % HOMHUHAIBHOTO.

IIpm OTCYTCTBHMM TOUYHBIX JAHHBIX O MaKCHMAaJIbHOH BHE3AIHONW HArpy3Ke, BKIIOYACMOH NpH
HUMCIOLICHCS HAarpy3Ke TCHEpaTopa, MOXKHO MPHUMCHATh HArpy3Kky BemmauHOM 60 % HOMHHATBHOIO TOKa
¢ ko3ddunmerTom MomHOcTH 0.4 M MCHEE, BKIIFOYACMOH MPU XOJIOCTOM XOAE U MOTOM BBIKTHYACMON.
Ipu 3TOM HYacTOTa BpaIeHHs A0KHA OBITh B Mpeaeiax, oroBopeHHsIX B 2.11.3 yactu [X «MexaHU3MBD.

10.6.2.3 [1ns reHepaTopoB NEPEMCHHOTO TOKA OTKJIOHCHHE OT CHHYCOMAATBHOU (OPMBI HANPSIKCHHUS
HE JOJDKHO ObITh Oonee 5 % OT MUKOBOTO 3HAYCHHUA €TI0 OCHOBHOH IapMOHMMECKOHN COCTABIIAIOMICH.
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10.7 TEHEPATOPBI MOCTOAHHOI'O TOKA

10.7.1 OGune TpeGoBanus.

10.7.1.1 I'eHepaTopsl MOCTOSHHOIO TOKA CMELIAHHOTO BO30YKACHHA H I€HEPATOPhl MOCTOSHHOTO TOKA
C mapajIeNbHBIM BO30YKISHHEM JOJDKHBI HMETh ABTOMATHYECKHE CHCTEMBI PErYIMPOBAaHHA HANPSKCHHUA.

10.7.1.2 3amura reHeparopoB MOCTOSHHOTO TOKA JODKHA OTBEUarh TpeOoBaHusIM 8.2

10.7.2 PeryiinpoBaHHe HanpsisKeHHS1.

10.7.2.1 Perynatopsl HampsykCHHS TCHEPATOPOB MOCTOSHHOIO TOKA CMEIMAHHOTO BO30YXKICHHS
JIOJDKHBI 00€CTIEUHBaTh B XOJOAHOM COCTOSIHHH BO3MOXKHOCTb ITOHIDKCHHS HANPSDKECHUA XOJOCTOTO XOJa
He MeHee ueM Ha 10 % Hibke HOMHHAIIBLHOTO HANPSDKCHHA EHEPaTopa ¢ YYETOM YBEIMYEHHA YaCTOTHI
BPAIICHHI HA XONOCTOM XOZY.

10.7.2.2 PyuHble perynaTopbl HANMPKCHHS JO/DKHBI OBITH HM3TOTOBJICHBI TAaKUM 00pa3oM, YTOOBI
HOBOPOT HMX OPTraHOB YIMPABICHHUS MO YaCOBOH CTPEJIKE BBI3bIBAN IOBHIIICHAC HAIPKCHHA.

10.7.2.3 Perynatopel HampsDKCHHSL AT TEHEPATOPOB IOCTOSHHOTO TOKA € TAPANIENbHBIM BO3-
Oy>KIACHHEM JOMKHBI OBITh M3TOTOBICHBI TAKHM OOpa3oM, YTOOBI MPU CHATHH BO30Y>KICHHSA OOMOTKA
BO30YXKICHHS 3aMBIKAJIaCh HA Pa3psAHBIA KOHTYP.

10.7.2.4 TeHeparopbl MOCTOSHHOTO TOKA CMEIIAHHOTO BO30YXKICHMS JOJDKHBI MMETh HE3aBHCHMBIC
VCTPOHCTBA AN PETYIHPOBAHHSA HANPDKCHHSA C TOYHOCTBIO A0 + 1 % A reHepaTopoB MOIIHOCTBIO JO
100 xBtr u g0 =+0,5 % mna reneparopos MmommuHOCThIO Bhime 100 kBT VYkazanueie mnpeaensi
PEryIUPOBaHUS JOJDKHBI MOAJCPKHBATBCA B XOJNOAHOM M HArPETOM COCTOSHHH, a TAKXKe HpH nr006oii
Harpy3ke B mpeaenax pabounux Harpy3oK I€HepaTopoB.

10.7.2.5 Arperarbl IOCTOSHHOTO TOKA C T€HEPAaTOpaMH CMEINAHHOIO BO3OYXKACHHA AOJDKHBI HUMETh
TaKue BHCIIHHWE XapPaKTEPHCTHKH, YTOOB HANpsDKCHHE HArpeTOro IEHEPaTopa, YCTAHOBICHHOE HA
HOMMHAJIBHYIO BEIMYUHY C TOYHOCTBIO A0 +1 % mpu 20 % Harpy3ke HE M3MEHSUIOCh MPH MOJIHOMN
Harpyske Oonee uem Ha + 1,5 % pma reneparopos MomuocThio 50 kBT 1 Gonee, a Taike Gonee ueMm Ha
+2,5 % ams reHeparopoB MCHBIIECH MOIIHOCTH.

Navenenne Hampspkenus Mexay 20 u 100 % HOMHHAMBHOW HArpy3KH TeHEpaTopa CMEINAHHOTO
BO3OYXICHUS HE JOILKHO MPCBBIMATE CICAYIOIINUX BETHUMUH,

1 +3 % ana reneparopos MommHocTeio 50 KBT 1 Gomnee;

2 +4 % ang reseparopoB MoIHOCThIO 6onee 15 kBT, HO meHee 50 xBr;

3 +5 % ana rereparopoB MommHoCThIO 15 KBT U Menee.

10.7.2.6 Arperarsl MOCTOSIHHOTO TOKA C TCHEPATOPaMH NMApaIeIbHOTO BO3OYKACHUA JOKHBI HMCTh
TaKHe BHEIIHHE XaPaKTCPUCTHKU T€HEPATOPOB U ABTOMATHUECKUE PETY/ATOPHI HANPSDKEHUS, YTOOBI MPU
HW3MEHEHHH HAarpy3KH OT XOIOCTOTO XOAa IO HOMHHAIBHOM HAIPsDKEHHE TOAAEPIKUBATIOCh C TOYHOCTBIO
+2,5 % HOMHMHAIBHOTO.

10.8 QJIEKTPOMAT'HUTHBIE TOPMO3A

10.8.1 CpabarbiBanue TOpMO3a (3aTOPMa’KMBAHHE) JOMKHO IPOHCXOMUTh INIPU HCUE3HOBEHHHU
HampsDKCHHUS Ha KaTyIIKe TOPMO3a.

10.8.2 TTonmxenue HampspxeHust Ha 30 % OT HOMHHANBHOTO IPH HArPETOM COCTOSIHHUH TOPMO3a HE
JOJDKHO BBI3BIBATH 3aTOPMAXKUBAHHS.

10.8.3 DnexTpoMarHUTHEIE TOPMO3a JOJDKHEL JOIYCKATh BO3MOKHOCTD PYYHOTO PAacTOPMasKMUBAHHS.,

10.8.4 DnexTpoMarHUTHBIE TOPMO3a JOJKHBI HMETh, IO KpalHEH Mepe, JBE HAKMMHBIC ITPY>KHUHBI.

10.8.5 OOMOTKH mapa/IIeIbHOIO BO30OYKACHHS JJIEKTPOMArHUTHOTO TOPMO3a CO CMEINAHHBIM BO3-
OyKOECHHEM AODKHBI OBITh TAKUMH, UTOOBI OHH MO YAEPXKATh TOPMO3 B PACTOPMOKEHHOM COCTOSHHU
JKe TOTJa, KOTAa 4epe3 MOCICA0BATCIbHY0 OOMOTKY HE HMPOTEKAET TOK.
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10.8.6 OO6MOTKH MAPALIECIBHOTO BO3OYKACHUSI TOPMO30B JO/DKHBI ObITh M3TOTOBJICHE! HIIH 3AIIULICHEI
TaKkuM 00Pa3oM, 4TOOBI OHH HEC MOIITH TIOBPEXKIATHCS PH ICPEHANPSLKCHISX, BO3HUKAIOIINX BO BPEMS MX
BBIKITIOUEHHS (CM. Takke 5.4.3).

10.9 ACHHXPOHHBIE JJIEKTPOJABHI'ATEJIH, IATAEMBIE OT NOJYINIPOBOXHHUKOBBIX
TIIPEOBPA3Z0OBATEJEH YACTOTHI (IIPEOBPA3OBATEJIN YACTOTHI)

10.9.1 ACHHXPOHHBIC ICKTPOABUIATCIIM, MATACMBIC OT MPEeoOPa3oBaTeicii YaCTOTHI, AOHKHBI HIMETh
pe3epB MOLIHOCTH, [l HPCAOTBPALICHUA MEPErpeBa, BBI3BAHHOIO HECHHYCOMNAIbHOCTBIO KPHBOM
HAMPSDKCHHSL.

10.9.2 O6MOTKH CcTaTopa aCHHXPOHHBIX 3MeKTpoABUrareneii MomHocTeio 10 100 kBT, mutaemseie ot
mmpeoOpa3oBaTeis 9acTOThl, JODKHBI OBITB ABYXCIOMHBIMH HIIM OZHOCIOMHBIMH C PaBHOM JTMHON
MPOBOJHMKOB C YCHICHHOM mu3oiauuei knacca F wm H.

10.9.3 JIns cHIKEHMS NEPEHANPSDKCHUH B CTAaTOPHBIX OOMOTKAX ACHHXPOHHOTO JNICKTPOABUraTelIs,
IIMTAagMOTO OT NPeoOpa30BaTeIs YacTOTHI ¢ IIUPOTHO-UMITYIIbCHOM Moayisimmeii (LLIUM) cneayer:

.1 npumensTe coeaunenue a3z oOMOTOK craTopa B 3BE31Y;

.2 ONTUMAIBHO MOAOUPATh IOIHEIE COMPOTHBICHHUS OOMOTKH CTATopa 3JEKTPOABUraTeNs U Kabems
MEXKAY MEKTPOABUTATEIIEM U IPEOOPa30BaTeIcM YaCTOTEL,

.3 HKCIIONB30BaTh QAITOPUTM YIPABICHUS NPeoOpa3’oBareieM YacTOTHl, OTPAHHYMBAIOIINN MHUHU-
MaJbHOE 3HAYCHHE JUTUTETIBHOCTH HUMILY/IbCA M May3bl MEXKAY UMIYIbCAMH.
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11 TPAHC®OPMATOPHI

11.1 OBIIUE NOJOXKEHHMA

11.1.1 TpeGoBanus HACTOSINETO pa3Aeia PAaCMPOCTPAHIIOTCA HA TPAHCHOPMATOPHI, NEPEUHCICHHBIC
B 3.3.

JTonomauTenpHble TpeOGoBaHus st TpaHchopMmaropos Ha HampspkeHue cebime 1000 B wznoxewst
B 18.4.

11.1.2 Ha cynax JOMKHBI HPHUMCHSTBCS CyXHC TPaHC(HOPMATOpHI.

11.1.3 OOmotku TpaHCHOPMATOPOB A NEPBHYHBIX M BTOPHYHBIX HANPSXKEHHH NOJDKHBI OBITH
SIEKTPHIECKA Pa3ACICHBI.

11.2 MEPET'PY3KA, HF3MEHEHUE HANIPKEHUA U ITAPAJIJIEJIBHAS PABOTA

11.2.1 Tpancgopmaropst aomkHel Beracpxkusare 10 % meperpy3ku B TeueHHe 1 4, a Takke
50 % meperpy3kd B TEUCHHE 5 MHH.

11.2.2 V3mecHeHHE HANPSKEHUA B MPEAEIaxX MEXKIY XOJIOCTBIM XOJIOM H HOMMHATIBHON HArpy3koi mpu
AKTHBHOM Harpy3ke He JOJDKHO MPEBHIIATh 5 % Ayt TpaHchopMaTopos MOIHOCTBIO A0 6,3 kB- A Ha da3sy
u 2,5 % — maa tpancdopmaropor OOnbIICH MOIIHOCTH.

11.2.3 Tparchopmaropsl, NIpeaHA3HAYECHHBIE A/ NAPAILICIBHOM PabOThI, JODKHBI HIMETh OAUHAKOBbIE
TPYIOBl COSTUHCHHS OOMOTOK, OJHHAKOBHIE KO3((HImEHTH TpaHChOpMAIMH, a HX HANPSKCHHS
KOPOTKOTO 3aMBIKaHHS JOJDKHBI ObITh TAKUMH, YTOOBI HArpy3Ka JiroGoro TpaHcdopMaropa He OTKIOHANACH
OT BEJIMYHHbI, COOTBETCTBYIOLICH TPOMOPIHOHATIBHOM A0JIM MOLIHOCTH Kaxkaoro Tpancdopmaropa, donee
yem Ha 10 % HOMHMHAJIBHOrO TOKa JAHHOTO TpaHChopmaropa.

11.2.4 HomuHambHBIE MOLTHOCTH TpaHC(HOPMATOpOB, NpeIHAHAYCHHBIX AN MapaienbHOH paboTel,
HE JOJDKHBI OTIMYATHCS JPYT OT Apyra Oonee 4eM B 2 pasa.
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12 CHJIOBBIE MTOJIYITPOBOJAHUKOBBIE YCTPOMCTBA

12.1 OBIIUE MOJOXKEHUA

12.1.1 B cunoBHIX NOIYIPOBOAHUKOBHIX YCTPOMCTBAX AO/DKHBI IPHUMEHATHCA IOTYIPOBOTHUKOBBIC
3MEMEHTHl KPEMHHUEBOTO THIIA.

12.1.2 JIna nmpexoTBpaineHus oOpa30BaHMsl KOHICHCATA YCTPOMCTBA C IMONYITPOBOAHUKOBBIMH IPH-
Gopamu, paccenBaecMas MOIMHOCTh KOTOpBIX Oonee 500 BT, momkHBI MMETh 000TPEB AUISl MOAACPIKAHUS
TeMIEpaTypsl o kpaiiueit mepe Ha 3 °C BbIIIC TEMIEPaTyPhl OKPYIKAOLIETO BO3AYXA.

12.1.3 CunoBble MOMYIPOBOAHUKOBBIE YCTPOMCTBA JO/DKHBI HMETh CCTCCTBCHHOC WM HPHHYIH-
TEJIPHOE OXJIAKACHUE.

12.1.4 Jlns CHIOBBIX IOIYIIPOBOJHUKOBBIX YCTPOMCTB C NPHUHYAUTEIBHBIM OXJIKICHHUEM JOJDKHA
OBITh MPCAYCMOTPEHA 3aIlNTa, CHIDKAIOINAS WITH OTKIFOYAIOINAS HATPY3Ky B ciayuac HEd(deKkTHBHOTO
OXJTKACHMSI.

Jo cpabarslBaHUs 3aIMUTEL JODKHA OBITH MPCAYCMOTPEHA 3BYKOBAsS M CBCTOBAS CHTHAIH3ALMS O
MIPEBBIIUCHUH MAaKCUMAJIbHO AOIYCTUMOM TEMIICPATYPHI OXJIXKJAIOIIEH Cpeabl HA BHIXOAE CHCTEMBI.

12.2 IOIIYCTHUMBIE MAPAMETPBI HCKAKEHHA HANIPSKEHUA

12.2.1 Cymmapsbiii k03 (PHLECHT rapMOHHYECKUX COCTAaBSIOIIHX KPHBOH HANPSDKCHHS CYAOBOU
cetH, OOYCIOBIECHHBIX PAabOTOH CHIIOBBIX MONYINPOBOAHWKOBBIX YCTPOMCTB, HC JOJDKCH IPCBBINATH
3HAYCHUH, YKa3aHHBIX B 2.2.1.3.

12.2.2 KoaddurmenT MakCHUMaabHOTO OTHOCHTEIBHOTO OTKIIOHCHHS HAMPSDKCHHA CYIOBOH CETH OT
3HAMCHUA €TI0 ICPBOH FAPMOHHYECKOM COCTABIAIOLICH HE AOJDKeH npesbimarh 30 %.

KoapdurmenT K,,, AODKEH OIPEASTATHC U3 BHIPAXKCHHUS

U U
Ko =5 100 %, (12.2.2)
1.

m

rae U, — aMIUIHTYAHOE 3HaYeHHE HaNpsKEHHS CYNOBOM CeTH;
Uln — aMIUIUTYJHOE 3HAaYEHHE MEPBOH rapMOHMYECKON COCTABIISIOMCH.

12.3 CHCTEMHBI YIIPABJIEHMA U CHTHANTU3ALIAA

12.3.1 CunoBeic MONYNPOBOJHHMKOBBIE YCTPOHCTBA JO/DKHBI MMETh CBETOBYIO CHTHAIH3ALMIO O
BKJIIOYCHHOM M BBIKIIFOUCHHOM COCTOSHHH CHIIOBBIX LICTICH M LICTICH YIIPaBIICHHS.

12.3.2 CunoBast 4acTh NOJIYNPOBOAHUKOBBIX YCTPOHCTB JOJDKHA OBITh SNIEKTPHYECKH H30TUPOBAHA OT
CHCTEMBI YIIPABIICHHUSL.

12.3.3 JlnurenbHOE OTKIOHEHHE TOKOB B MApAUICHABHBIX BETBIX CHJIOBBIX MOJYMPOBOAHHKOBBIX
YCTPONCTB HE AODKHO HpeBbilaTh 10 % BETHMHHBI CPCAHCTO TOKA.

12.3.4 Pabota cHIOBBIX MONYMPOBOXHUKOBBIX YCTPOKMCTB HE JOJDKHA HAPYINATHCA MPH BBIXOAE U3
CTPOsI OTAENBHBIX BCHTHICH. Ecnii Harpy3ka Ha OTAEIBPHEIC BEHTHIIH MPEBHILIACT JOMYCTHMBIC 3HAYCHMA,
OHA JOIKHA OBITh ABTOMATHUYECKH CHIDKCHA.

Ilpu BEIXOIE M3 CTPOS BEHTHICH AODKHA CPabarbiBaTh CBCTOBAS M 3BYKOBAsd CHTHATH3ALIHSA.
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12.4 I3MEPUTEJIBHBIE TIPUBOPHI

12.4.1 CunoBsic MOIYIPOBOAHUKOBEIE YCTPOHCTBA JOJKHBI OBITH 0OOPYIOBAHBI W3MEPHUTEIBHBIMH
npubopaMu B COOTBETCTBUH C MX HA3HAUCHUEM.

12.4.2 Ha mkanax H3MEPHUTCIBHBIX HMPHOOPOB CHIOBHIX MOIYHPOBOAHHUKOBBIX YCTPOMHCTB JOMKHBI
OBITh OTMEYEHBI MAKCHMAJILHO AOITYCTUMBIC 3HAYCHHS IMApaMCTPOB. Ha mkane anGOpa A U3MCPCHUSL
TCMIICPATYPHI OXJIAKIAIICTO BO3AYXA MPU NMPUHYAUTCIIBPHOM OXJIAKACHUHN JOJDKHA 6l>ITl> YCTKO OTMCUCHA
MaKCHMAJIBbHO AOIYyCTUMAs TEMIIEPATypa.
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13 AKKYMWIATOPBI

13.1 OBIIIUE IOJOXEHHA

13.1.1 AxxyMynasSTtopsl JO/DKHEL OBITH H3TOTOBICHBI TaK, YTOOBI y MOJHOCTBIO 3aPSXKCHHBIX
AKKyMy/ISTOPOB TOCIe 28 CyT. HaxOXKACHHsA Oe3 Harpysku mpu temmeparype (25 + 5) °C morteps
€MKOCTH BCIEACTBHE camopaspsaa He mpessinana 30 % OT HOMHHAIBHOH EMKOCTH JUIS KHCJIOTHBIX H
25 % oT HOMHUHAIBHOI €MKOCTH JJIs INEIOYHBIX AaKKYMYJISTOPOB.

13.1.2 Cocyasl akKyMyJISTOPOB U 3aKPBHITHS /sl OTBEPCTHH AOIDKHBI OBITh CKOHCTPYMPOBAHbI TAKHM
00pa3oM, uTOOH! IIPH HAKIOHE COCYJa OT BEPTHUKAIM B JIOOOM HANpAaBICHUU HA yroa 40° 3neKTpoiuT He
BBIIMBAJICS. M HE Pa3OpbI3ruBascs.

3akpeITUS JO/DKHBI HM3TOTABIMBATECS M3 Marepuaia, MPOYHOTO H CTOHKOTO K BO3ACHCTBUIO
snextponuta. KOHCTPpYKUHS 3aKphITHH HE JO/DKHA JOIYCKATh BOSHHKHOBCHHS YPE3MEPHOIO JABICHHA
rasoB B aKKyMyJATOPE.

13.1.3 IIpumenseMble MACTUKK HE JOJDKHBI MEHATh CBOMX CBOMCTB M IIOBPEKAATHCS MPH U3MCHEHUIX
TEMIIEPATYpPHI OKpyKarowei cpeast ot —30° zo + 60 °C.

13.1.4 Marcpuassl, TPUMCHSCMBIC AIS HU3TOTOBJICHHUS AKKYMYJATOPHBIX SIIMKOB, JO/DKHBI OBITH
CTOMKHMH K BO3JCHCTBHIO 3IeKTpouTa. OTASIBHEIE SIEMEHTHI, PA3MEIICHHbIC B SIUKAX, JODKHBI ObITh
3aKPEIUICHB! TaKUM 00pa30M, Y4TOObI UX B3AHMHOE NEPEMCHICHHE OBINTO HEBO3MOMHBIM.

13.1.5 Cneayer mpeayCMOTPETh BCACHHE JXXYpPHalIa  KOHTPOJSA COCTOSHHA M OOCTyXHBaHHS
AKKYMYJBITOPHBIX Oarapei, NpeJHA3HAMCHHBIX [JISI HCIONB30BaHHSA B KaueCTBE HCTOYHHMKA SHCPIHH
OTBETCTBCHHBIX YCTPOHCTB U YCTPOWCTB, paboTa KOTOPEIX TPEOyeTCA B aBAPHUIHBIX PEKHAMAX.

ITOT KypHA, MPEJCTABIICMBI HA COIIacoBaHWe B Perucrp, JOMKEH COAEPXKaTh CICAYIOLIHC
CBEICHUA 00 aKKyMYJIATOpHOH Garapee:

THUI Garaper ¥ U3rOTOBHUTEb;

HAIPsDKEHUE U €MKOCTB;

MECTO PaCIIONIOKESHIS;

HAUMEHOBAHUE OOOPYAOBAHUS M CHUCTEM, ANl KOTOPBIX Oarapest mpeaHa3HAuCHa,

CPOKH ILIAHOBOIO MIEPUOANYECKOTO OOCITY)KHUBAHUS MM 3aMCHBI,

JaTy TOCIEAHEr0 OOCIyKUBAHUS HITH 3aMCHBI,

JlaTy M3rOTOBICHUS OaTtaper U JOMYCTHUMBII CPOK XPaHCHHS 0 Havalla UCIONb30BaHus (/11 Oarapei,
NpeAHAa3HAYEHHBIX IS 3aMEHBI M XPAHSLIMXCS OTACIIBHO).

OcHOBHBIC AaHHBIC XypHana Oarapeil AO/KHBI OBITh BKIIOYCHBI B CYAOBBIC JOKYMCHTBI CHCTCMBI
ynpaBnieHus 6e30NacHOM 3KCIvTyaratpei cynos, permaventiposanssie rmasoi IX Konsenpm COJIAC-74.

13.1.6 ITpu 3amene HOBas aKKyMy/ATOPHAS OaTapes JOMKHA HMETh HACHTHIHBIC XapAKTCPHCTHKH, 9TO
JO/DKHO OBITh OTPAXKEHO B COOTBETCTBYIOIIMX HHCTPYKLIUSIX.

13.1.7 TTpu HEOOXOAUMOCTH 3aMEHBI 3aKPBITOH AKKyMYISTOPHOH 6arapeH Ha OTKPHITYIO B MECTC €€
YCTaHOBKH JOJDKHBI ObITE BBIONHEHBI TpeOoBanus [Ipasui, oTHOCSIHECS K pasMemeHuIo Oarapeii U Hx
BCHTHJISLIHH.

13.2 PASMEIIIEHUE AKKYMYJIATOPOB

13.2.1 barapen Ha HanPsLKEHHE BBIIE OS30MACHOTO, a TAKKe Oaraper 3apsIHOH MOIMHOCTHIO Oonee 2 kBT,
paCC‘II/ITaHHOﬁ u3 HaI/IGOJ'ILH.Iel"O 3apsAOTHOIO TOKa 1 HOMUHAJIBHOTO HAIIPSXKCHU S, JOJDKHBI pacnojiararbCs B
AKKYMYJSITOPHBIX IMOMEINEHHUAX, OOCTYHHBIX C NalyObl, MJIX B COOTBETCTBYIOINUX SALIUKAX,
YCTaHOBICHHBIX Ha manyde.

Barapeun zapsigHoit MomuocTeio 0T 0,2 10 2 kBT MoOryr ycraHaBnmBarhes B smpkax wid mkadax,
PAaCIOIOKCHHBIX BHYTPH KOPIIYCA CYAHA.
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Ha cynax ¢ anexTpuieckoi yCTaHOBKOM Maoil MOITHOCTH, KPOME MACCAXKUPCKHX, YIIOMAHYTHIE BHIILE
6araper MOryT OBITh YCTAHOBJICHBI B MAIIWHHOM MOMCINCHHH TAKUM 00Pa30M, YTOOBI HX BEPXH:AA 4acTb
HaXOAWJIAch, MO KpalHHEH Mepe, BBIMIEC NPEACTBHOMN JTHMHUU MOTPY>KEHHS CYJHA IIPH €r0 3aTOIJICHHH.

AxkyMyATOpHBIE OaTapey, NPCAHA3HAYCHHBIC JUIS JICKTPOCTAPTEPHOTO IMyCKa ABUIaTclicH BHYTPEH-
HETO CropaHus, KpOME aBapHHMHBIX arperaros, AOIYCKACTCs YCTAHABIMBATh B MAINHHHBIX MOMCIICHHIX B
AIUKax WK Wwkadax ¢ AOCTATOYHOH BEHTHILILUCH.

Barapeu 3apsaaHoii momHocThio MeHee 0,2 kBT u HeoOcy kuBacMbie OaTapeH, HE BBIACILIIOIIUC Ia30B
B MPOLICCCE IKCIUTYATALINH, JOIYCKACTCs YCTAHABIIUBATD B JTII0OOM IMOMEIICHUY, 33 UCKITFIOICHHUCM JKHIIBIX,
IPH YCJIOBHH, YTO OHU OYAyT MPEAOXPAHEHBI OT BO3ACHCTBHS BOJABI M MCXaHHUYCCKHUX TMOBPCKACHUH H HE
OyAyT BpCAHO BAHATH HA OKPYIKAKOIIEE 00OPYAOBAHUCE.

13.2.2 KuCoTHBIE M IIEJOYHBIC aKKYMYJLSITOPHI HE JOJDKHBI PAcIonararbCs B OAHOM MOMEIICHUM WU
B omHoM smuke. Cocyapl W IpUOOpHI, MPCAHA3HAYCHHBIC A Oarapeil ¢ Pa3sHBIMH 3NICKTPOIHTAMH,
JOJDKHBI YCTAHABIINBATBCSA OTICIBHO.

13.2.3 BHyTpeHHAA 4acTh MOMEIICHUH WM SIIUKOB TSI aKKyMYJISITOPOB, & TAKXKE BCE KOHCTPYKTHB-
HBIC YACTH, KOTOPHIC MOTYT HOABCPrarbCs BPCAHOMY BO3ACHCTBHIO SJICKTPOJINTA HIIH Ta3a, JOJDKHEI OBITh
COOTBETCTBEHHO 3ALIMINCHBI.

13.2.4 AkKyMyIsaTOpHBIC Oarapew, a TAaKXKC OTIACIHBHBIC IICMCHTH JOJDKHBI OBITH HAJEKHO
3akperieHsl. [Ipy yCTaHOBKE MX HA CTEIUIXKAX B ABA WM 0olce sApyca BCE CTEIUIAXKH JOMKHBI UMEThb
Criepeay U C3aau 3a30p He McHee 50 MM Ul IMPKYISIIMA BO3AYXa, a PACCTOSHHUC OT manyOsl A0 NPoOoK
3JIEMEHTOB BEPXHETO SApyca HE JOJDKHO mpesbmmars 1500 mm.

13.2.5 Tlpu yCTaHOBKE AKKYMY/SITOPHBIX Oarapei WM OTACIbHBIX AKKYMYJSTOPOB (3JEMEHTOB)
JOJDKHBL OBITh TPELYCMOTPEHBI MOAKIAKH U PACTIOPKU MEKAY HUMH, 0OCCIICIHBAOIUE 3230P HE MEHEE
15 MM CO BCEX CTOPOH [T MUPKYILIIIAN BO3AYXA.

13.2.6 Ha BXOZHBIX OBCPSAX B AKKyMYJSITOPHOC MOMCINCHHC MM OKOJIO HHX, 4 TaKKE HA AIMHKAX C
AKKYMYJIITOpAMU JOKHBI ObITh MPEJOCTEPEraiomue HAAMUCH 00 ONIACHOCTH B3PhIBA.

13.3 OTOILIEHHE

13.3.1 AKkyMynsaTOpHBIE IOMEINEHHS M SIMHKH, B KOTOPBIX BO BPEMS SKCILTyaTallMd TEMIEpaTypa
MOXKET omyckarbes Hrbke 5 °C, zomkHb oTaminBarhes. OTOMICHHE AOMYCKACTCS OCYLIECTBIIATh 3a CUET
TEIIa CMEXXHBIX ITOMCINCHHM, BOASHBIMH HIH TApOBBIMH PaAHaTOpPaMH, YCTAHOBJICHHBIMH BHYTPH
AKKYMYJIATOPHBIX TOMCINEHHM, & TaKKe 3ACKTPUYCCKUMH OTOMHUTEIBHBIMH MPUOOpaMH B3PHIBO-
3aIUINCHHOTO HCITOTHCHUSA C YPOBHEM B3pPBIBO3AIIMTHI B COOTBETCTBHH € 2.9.3.3.

13.3.2 Krmananel CHCTEMBI OTOILIEHHS JOKHBI HAXOAUTHCSA BHE aKKYMYISITOPHBIX TMOMEIICHUM.

13.3.3 na oTOIICHHUA aKKYMYJLITOPHBIX NMOMEIICHHH HE AOJDKHA HMPHMEHATHCA CYAOBasg CHCTEMa
KOHIUIMOHUPOBAHMA BO3AYyXa.

13.4 BEHTHJIAUA

13.4.1 INomewmeHus U AMUKY AT AaKKyMYATOPOB 32 HCKITIOUEHHEM HEOOCITyKUBAacMBIX Oarapei, He
BBIACIIONINX Ta30B B IPOLECCE SKCIUTyaTallMH, JOJDKHBI HMETh JOCTATOYHYIO BCHTHILALIMIO, HCKIIIO-
YAIOLIYI0 BO3MOMKHOCTE OOPa3OBaHIs U CKOIUICHHsI B3PHIBOOTIACHON CMECH BO3AyXa H rasa.

Bentunsuuonnas cucremMa aomkHa oTeedars TpebosaHusaMm 12.10 gactu VIII «Cucremsr u
TPyOOIpOBOABL».

13.4.2 AKKyMyIATOpHBIE IOMELICHHS, CHAOXKCHHBIC UCKYCCTBCHHOH BCHTHJIALIHCH, JOJDKHBI HMETh
yCTpOMCTBA, MPEeAOTBPAINAIOIINE BO3MOKHOCTD BKIFOYCHHS AKKYMYJSITOPOB HA 3apsAKy JO BKITIOUESHHS
BEHTHJISLIIH.

3apsiaka J0/DKHA aBTOMAaTHYECKU BBIKIIOUAThCA B CIy4ae OCTAHOBKH BEHTHILITOPOB.
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13.5 SAPAJIKA AKKYMYJIITOPHBIX BATAPEMH

13.5.1 Insa 3apsaku akKyMyJasTOPHBIX Oarapel OTBETCTBEHHBIX HOTPEOHTENECH AODKHO OBITH mpe-
JYCMOTPEHO 3apsiAHOE YCTPOICTBO, PACCIMTAHHOE HA 3apsaKy Oarapeii B TedeHue 8§ 4.

B cnyuae npumeHeHHs AOTONMHHUTENBPHOH OaTapew, 3aMEHSIOICH HAXOASMINYIOCA HA 3apsake, BpeMd
3apAAKHA MOXET IMPCBHILIATH 8 u.

13.5.2 3apagHoe yCTPOKCTBO JOJDKHO MPEAYCMATPHUBATh BO3MOXKHOCTh U3MEPEHMS HANPSXKEHHS Ha
KneMMax Garapeii U 3apsaaHOTO TOKA, a AJIS ABAPUHHBIX HCTOYHHUKOB SHEPTHH — TAKXKE Pa3psAIHOrO TOKA.

13.5.3 Ha cymax, CHaG)XCHHEIX MECPCHOCHBIMH aKKyMYJISTOPHBIMH (JOHApAMH HIH HMEIOMAX
AKKYMYJIITOPHBIC 3aMacHBIE CHIHAIBHO-OTIMYMTCIbHBIC (OHAPH, MOJDKHBI OBITH IMPEAYCMOTPCHBI
YCTPOMCTBA I 3apAJKH aKKyMYJIATOPOB 3TUX (hOHAPCH.

13.6 YCTAHOBKA JIEKTPHUYECKOI'O OBOPYIOBAHHA B AKKYMYJIATOPHBIX IOMEIIEHAAX

13.6.1 Kpome CBETHIBHHKOB H OTOMHTEIBHBIX MPHOOPOB B3PHIBO3AIIMINCHHOTO HCIIOJHEHHS, a TAKKE
kabeneH, MOABEACHHBIX K aKKyMy/JATOpaM, CBCTHIIBHHKAM M OTOIMTEIBHBIM IPHOOpaM, yCTaHOBKA B
AKKYMYJSITOPHBIX MOMEILICHHUAX APYTOro 3JIEKTPHICCKOTO 00OPYAOBAaHHS HE JOIYCKACTCS.

KaGenu, moaBoauMeie K akKyMyaaTOpaM, CBCTHIIBHHKAM M OTONHTCIIBHBIM MPUOOPaM, AOIMYCKAcTCs
MPOKJIAJBIBATG OTKPBITO MPH YCIOBHH, YTO OHH MMCIOT METAJUTHYCCKYIO OPOHIO HIIH OIUICTKY, HOKPBITYIO
HEMETAIUTHIECKOH 000M04KOH, U 3Ta OPOHS HIH OIUICTKA HAACKHO 3a36MJICHA HAa 00OMX KOHIAX.

13.7 TEKTPOCTAPTEPHBINM IIYCK IBUTATEJIENA BHYTPEHHEIO CTOPAHMS

13.7.1 Yucno crapTepHbIX aKKYMYyJSITOPHBIX Garapeii.

13.7.1.1 Ha cyane, 00OpyAOBaHHOM ABHTAaTCIIMH BHYTPEHHETO CTOPaHMS C 3JIEKTPOCTAPTEPHBIM
ITyCKOM, HE3aBHCHMO OT YHCIA JBHUTATCIICH, JODKHO OBITh CTAIMOHAPHO YCTAHOBICHO HE MEHEE UeM IO
JIBE CTapTEpHBIC Oarapew ATs IyCcKa IIaBHBIX U BCIIOMOTATENbHBIX ABHMTATeNICH HIM HE MEHEE 4eM JBE
obume Oarapeu st mycka Bcex apurareacil. [Ipu stom gomkHa OBITE MPEIYCMOTPEHA MOCTOSHHAS
CHCTEMa KOMMYyTaLH, 0OeCIeunBaoas BO3MOXKHOCTb UCIIONB30BaHMUS MI000H U3 Oarapeil A mycka
nMr000r0 ABUTaTe s U3 rPyYIIbl, 0OCTyKHBACMOH 310ii Oarapeeit. [Tapannensnoe moakmroueHue Oarapeii B
3TOM CIIy4ae HE JOIYCKaeTCs.

13.7.1.2 [{na cynoB orpaHHUeHHOTO paioHa maBaHusa R3, a taroke 1yt cyaoB ¢ yCTAHOBKOM Mayon
MOLITHOCTH OTPAaHMYCHHOrO paiioHa miaBaHusi R2 (KpoMe NacCaKUPCKUX), AOMYCKAaeTCs MPUMEHSTh
TOJIBKO OJHY CTapTepHYIO Oarapero IPH YCIOBHH BOZMOXHOCTH €€ HCIOJIb30BAHHUS I MyCKa BCEX
JIBUTATEIICH.

13.7.2 XapaxTtepucruka Garapeif.

13.7.2.1 Kaxknas craprepHas Garapest JODKHA ObITh PacCUMTAHA HA PAa3PSOHBIA TOK B CTAPTCPHOM
pexMMe, COOTBETCTBYIOMMI MaKCHMAIBFHOMY TOKY HaHOOICC MOINHOTO CTAapTSPHOTO DICKTPHUUECCKOTO
JBUTATEIS.

13.7.2.2 Emxocte kaxioil Oaraper AO/DKHA OOECHEUMBATH HE MEHEE IIGCTH IMYCKOB ABHUraTeIsd
BHYTPEHHETO CTOpaHMs B MOATOTOBICHHOM K IIyCKY COCTOSHHM, a JUIsl ABYX ABHraresici u Oojee — He
MCHEE TPeX IyCKOB Kakaoro asurareias. OOwmas eMkocTe Oarapeidl Al MyCKa INABHBIX JBHUTaTCIeH
JO/DKHA o0ecneunsars TpeOyeMoe YUCIO MyCKOB B TeucHue 30 MuH.

13.7.2.3 Ilpu pacuere emrocTH Garapeit CieayeT mpeayCMOTPETh IPOJODKUTECIBHOCTD KKIOTO IIyCKa
HEe MeHee 5 c.
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13.7.3 3apsaanbie ycTpoiicTBa.

13.7.3.1 Tluranue 3apsaaHOTO YCTPOHCTBA CTAapTEPHBIX Oarapeil AOMKHO OCYIIECTBIATHCS MO
oTAeabHOMY (HIEPY OT MIABHOTO pPaclpeleMTENbHOrO LIMTA, €CIH JAKE MPSAyCMOTPEHA 3apska
Garapei OT HABCIICHHOTO EHEPaTopa.

13.7.3.2 [ cya0B OrpaHIdeHHOrO paiioHa miaBaHua R3, a Tarxke Ayt cyZoB ¢ yCTAHOBKOM Mamoii
MOIIHOCTH OTPaHHUYCHHOrO paioHa mmraBaHus R2 (kpoMe NacCaKMPCKHX), AOMYCKAeTCs 3apsaka
CTapTepHO# OaTtapen TONBKO OT HABEIIEHHOrO IeHeparopa.
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14 JIEKTPHUYECKHUE AIIITAPATBI U YCTAHOBOUHASA APMATYPA

14.1 JIEKTPHUYECKHE ATITIAPATBI

14.1.1 O6umme TpeGoBanusi.

14.1.1.1 KoHCTpyKLHs BHIKITIOUATEICH CO CMCHHBIMU KOHTAKTAMH JOJDKHA OBITh TAKOH, YTOOH 3aMEHA
KOHTAKTOB MOTIVIa BBIMOIHATECS OOBIYHBIMH HHCTPYMEHTAMH O€3 AEMOHTAa)Ka BBIKTIOUATENS MM €ro
OCHOBHBIX Y3JIOB.

14.1.1.2 Bce paspeAMHUTENH H BBIKIIOYATETIH, KPOME KAIOTHBIX, JOJKHBI OBITh CHAOXKCHBI
MEXaHWYCCKUMH HIH JJICKTPUYCCKUMHM HHIWKATOPAMH IOJNOXCHHS BKJIIOYCHUS KOHTAKTOB,
HAXOAALIMMUCA B MECTE, C KOTOPOTO almapar NPUBOAUTCS B JCHCTBHE OIEPaTOpPOM.

14.1.1.3 Tlomoxernus OGapabaHOB KOHTpO/UICpAa W KOMAHAOKOHTPOIULICPA JOJDKHBI HYCTKO (DHKCH-
POBaThCS MCXAHMIECKH, IIPH 3TOM HYJICBOC MOIOMKCHHC JOIDKHO (PHKCHPOBATHCS OONCEC OTICTIIHBO, 9CM
JpyTHE.

Bapabanbl kOHTpO/UIEpa M KOMAaHJOKOHTPOJUICPA MOJDKHBI CHAaOXKAThCsl INKANOW W yKasarclieM
TIOJIOXKCHUSL.

14.1.1.4 TTyckoperyIupyomue anmapaTsl, 3a HCKIIOYCHHEM IPUMEHSEMBIX AJI IUIABHOTO PETYIIH-
pOBaHMA, AODKHBI OBITE HM3TOTOBICHBI TAKMM OOpa3oM, YTOOBI KOHCYHBIC W IMPOMEXKYTOYHbIC (PHKCH-
POBAHHBIC IMOJIOKCHHUS HA OTHC/IBHBIX CTYHCHSX YIPABICHHSA OBUIM JICTKO OIYTHMBI, 3 JIBIDKCHHC 32
KOHCUHBIC MOJIOKEHUS OBLIO HEBO3MOXKHO.

14.1.2 KomMyTanHOHHBbIE H 3ALHTHBIE WIEKTPHYECKHE ANNapaThbl.

14.1.2.1 KoMMyTalMOHHBIEC 3IEKTPUYCCKHE ATMaparbl JOJDKHBI COOTBETCTBOBATh, MO KpaWHEH Mepe,
HALIMOHATBHEIM CTAaHJApTaM M ZOJDKHBI ObITh MOAOOPAHBI TAKHM 00pa3oM, 94TOObI:

B HOPMAJIBHOM PEKUME PaboOThl MX HOMHHAJBHBIC HAMPSXKCHUSA, HOMHHAJBHBIC TOKH U JOIYCTUMBIC
TEMIIePaTyphl He OBIMU MIPCBBIICHEL;

BBIACPXKMBATh 0€3 MOBPCIKACHUH W HArPeBa BBHILIC NMPEACIBHON TEMIEPATyphl MPEAyCMOTPECHHBIC
MEPETPY3KH B MEPEXOAHBIX PEIKUMAX;

HX XapaKTEePUCTHUKH B PEXKUME KOPOTKOTO 3aMBIKAHHA COOTBETCTBOBAIH OXKHIACMBIM 3HAYCHHAM TOKa
KOPOTKOTO 3aMbIKAHHsS HA BBIBOAAX (KJIEMMaxX) KaKIOTO KOMMYTALMOHHOTO aImapara MpH PacueTHOM
3HAYCHUU KO3 PHUIMECHTA MOIIHOCTH.

14.1.2.2 HomuHagbHAsS OTKIHOYAOIIAS CIIOCOOHOCTSE (/,,,) KOMMYTALMOHHBIX DIICKTPHYECKUX ammapa-
TOB, MPCIHA3HAYEHHBIX IS OTKJIIOUCHHUS TOKOB KOPOTKOIO 3aMBIKAHMSA, JOMKHA ObITh HE MEHBILE, YEM!

JEHCTBYIOIEE 3HAYEHHE INEPHOJUYCCKOM COCTABIAIOMIECH OXHAAEMOIO TOKA KOPOTKOTO 3aMbl-
kanus () A IEPEMEHHOTO TOKA,

OXKMJACMBIH TOK KOPOTKOIO 3aMBIKAHHS MPH YKa3aHHOM IOCTOSHHOW BPEMEHH ammapara s
MOCTOSIHHOTO TOKA B MECTC MX YCTAHOBKH B MOMEHT OTKIIOUCHUS.

14.1.2.3 HomuHanpHas Hambonpimas BKIHOYAOMAas CmocoOHOCTH (/) KOMMYTAITHOHHBIX
JMCKTPUUCCKUX aIIapaToB, KOTOPbIC MOTYT OBITH BKIIOYEHHBI B JJICKTPUUCCKYIO IIEIb, 3aMKHYTYIO
HAKOPOTKO, JO/DKHA OBITh HC MCHEC IIMKOBOTO 3HAYCHHS OXKHIAEMOTO TOKA KOPOTKOTO 3aMbIKaHMA (I,) B
MECTE MX YCTAHOBKH.

14.1.2.4 Tox >IEKTPOIUHAMHYECKOH CTOMKOCTH KOMMYTAIIMOHHBIX SICKTPHUUECKUX aIIIapaToB, HE
MPEAHAZHAYCHHBIX U1 OTKIIOYCHUA TOKOB KOPOTKOTO 3aMBIKaHHWS, NOJDKCH OBITh HE MEHEE ITHKOBOTO
3HAYCHUS OXKHIAEMOTO TOKA KOPOTKOTO 3aMbIKaHMA ([,) B MECTE MX YCTaHOBKH.

14.1.2.5 Tepmudeckass CTOHKOCTP KOMMYTAIMOHHBIX 3JICKTPHUCCKUX aIaparoB IPH KOPOTKOM
3aMBIKAaHUU J0/DKHA COOTBETCTBOBATh TEIUIOBOMY BO3ACHCTBHIO NEPHOAMYECKOM COCTaBIAIOIIEH
OXKHJACMOTO TOKa KOPOTKOTO 3aMbIKaHUs (AchcTByronee 3HadeHue) (/) B MECTC MX YCTAaHOBKH 34
BpPEeM:A KOPOTKOTO 3aMBIKAHHA, 0OYCIOBICHHOTO CEIEKTUBHBIM AEHCTBUEM YCTPOWCTB 3aIUTHI.
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IT puMcUYaHHUuC. TCpMI/I‘ICCKaSI CTOWKOCTh KOMMYTAITHOHHOTO 3JICKTPUYECKOIO alnapara OIpCAC/IAeTCa KaK NMpoOu3Beac-
HHUEC KBajpaTa ﬂCﬁCTByIOLHCFO 3HAUYCHHU HCpI/IOI[I/I‘ICCKOﬁ COCTABJIAIOIMCH OXHIAEMOr0 TOKa KOPOTKOI'0O 3aMbIKaHHUA, KA, Ha
BpeMi, C, 12 X t U JOJDKHA ObITh YKa3zaHa B €10 TCXHHYCCKHUX XapaKTCPUCTHKAX.

14.1.2.6 HomuHanbpHbBIH KpaTKOBPEMEHHO aonycTtumbiii TOK ([.,) A9 KOMMYTALHOHHBIX
SNEKTPHYECKUX alMIapartoB B LCIAX C CCICKTUBHBIM JCHCTBHEM 3aIUUTHI JOJDKEH OBITH HE MEHEE
JEHCTBYIOIIETO 3HAYCHHS MCPHOAUYCCKOW COCTABIIOMCH OXHIAEMOTO TOKA KOPOTKOTO 3aMBIKAHHA 3a
niepBeiit nonynepuon (1., > I,.).

14.1.2.7 TlpumeHCHUE aBTOMATHYCCKOTO BBIKIIOYATENS, HC 00NAJaroLIEro HOMHHAIBHOH SKCILTya-
TaLHOHHON HAHOOIBIIEH OTKIIIOYANOIICH CIOCOOHOCTHIO (I,;) H HOMHHATIBLHOH HAHOOIbIIECH BKIIOYAIOIICH
cnocoOHOCTEIO (/,,,), COOTBETCTBYIOIMX OXHIACMOMY TOKY KOPOTKOIO 3aMBIKAHHSI B MCCTE, TAC OH
YCTaHOBJICH, JOIYCKACTCS IIPH YCIOBHH, YTO OH 3aMIHIICH CO CTOPOHBI TEHEPATOPA NPEJOXPAHUTEISIMA H/
HITH aBTOMATHYCCKHM BBIKITIOYATCIICM, HMCIOIIMM, 10 KpaiHEH Mepe, HEOOX0JUMBIE HOMHHAIBL JJISl TOKOB
KOPOTKOTO 3aMBIKaHHS M HE ABIAIOIIUMCS ABTOMATHYCCKUM BBIKITIOYATEIIEM T'€HEparopa.

IMogoOHbIe yCTpoOWicTBA 3amMTHI, OONAJAIOIIHE JIMINb HOMHHAIBHOH NPEACIbHOH HAaWOONbINCH
orkmouatomeii cnocobnocTeio (I,), HEC JOJDKHBI YCTAHABIMBAThCH HA INIABHBIX M ABAPHIHBIX
pacnpeneNnUTENbHBIX MHATAX M HE MODKHBI HPHMEHATHCS B LEIX OTBETCTBCHHBIX M ABAPHHHBIX
notpebutenei. X xapakTepuCTHKHA AOIDKHBI OBITh TAKHMH, YTOOBI:

.1 npu OTKIIOYEHHMH MAKCHMAIBHOTO OXXHIAEMOTO TOKA KOPOTKOTO 3aMBIKAHUS ABTOMATHICCKHH
BBIKJIFOYATEN b HA CTOPOHE HArPY3KH HE MOBPEXKAAICA A0 CTENCHH HEMPUTOAHOCTH K JATbHEHIIEH paboTe;

.2 IpH BKIIIOYCHUH ABTOMATHYCCKOTO BBIKIIOYATES HAa MAKCHMAIBHBIH OXKHAACMBIH TOK KOPOTKOTO
3aMBIKAHHA OCTAJIbHAS YacThb SJICKTPHUCCKOH YCTAaHOBKH HE MOBPEXKAANACH; IPH 3TOM JOMYCKacTCs,
9TOOB ABTOMATHYECKUM BBIKIIIOYATEIIb, YCTAHOBJICHHBIH HA CTOPOHE HArPy3KH, HE OBUT HEMEIJICHHO
MPUTOJHBIM K AaTbHEHIICH pabore.

14.1.2.8 B a1exTpHUECKHX LEMIX ¢ HOMHHAJIbHBIM TOKOM HAarpys3kd, npesbimarommm 320 A, nns
3aIUTHL OT MEPETPY30K JODKHBI YCTAHABIHBATBCA AaBTOMATHUCCKHE BBIKMIOuarenu. Pexomenayercs
IMPYMEHEHHE aBTOMATHYECKUX BHIKIIOUATEICH npu Toke bonee 200 A.

14.1.2.9 Bexmrogarenn B LEMIX TCHEPATOPOB MOCTOSHHOTO TOKA CMCIIAHHOTO BO30YXKACHUS,
MPEAHARHAYCHHBIX I MAPaIETbHON PaboThl, JOKHB HMETh MOTIOC NS YPABHUTCIBHOIO IMPOBOAA,
MEXAHWYECKH CONPSKCHHBIM C OCTATBHBIMH IIOMIOCAMH BBIKIIOUATCIS TAaKUM 00pa3zoM, 4YTOOBI OH
BKJIIOYAIICS OO HOAKIIOUCHHS OCTATBHBIX MOMIOCOB K IMHHAM M OTKIEOUAICS MOCTC UX OTKITFOYCHHAL.

14.1.3 Annapartbl ¢ py4HbIM IPHBOAOM.

14.1.3.1 Hanpasnerue ABWKEHUS PYYHBIX OPraHOB YIPABICHHS KOMMYTALIMOHHBIX HIIH ITyCKOPETYIIH-
PYIOLIVMX aNnaparoB AO/DKHO OBITH TAKMM, YTOOBI BPALICHHE PYKOSTKH (MaxOBHKA) IO YaCOBOM CTPEIIKS
WY IEPEMEINCHNE PYKOATKHU (pbIuara) BBEPX HIIH BIICPE] COOTBETCTBOBAIO BKITIOUCHHUIO aIllapara, myCcKy
JNEKTPHAIECKOTO JBUTATeNs, YBEIUUCHHIO 00OOPOTOB, MOBHIICHHUIO HAMPSKCHUA U T. 1.

IIpu ynpasiaeHNN NOABEMHHKAMH HITH OITy CKAIOIITIMH YCTPOUCTBAMH BPALICHUE PYKOATKH (MaXOBHUKA)
II0 YacOBOM CTPENKE WIN IBIDKEHUS PYKOSTKH (phrdara) Ha ce0s JOKHO COOTBETCTBOBATh MOABEMY, a
BpAIICHUE IIPOTUB YACOBOH CTPEIKH HIIH ABIKCHUC OT C€0S — OIMYCKAHHMIO.

14.1.3.2 KHomKuU BBIKIIOYATEIECH JODKHBI OBITh M3TOTOBICHBI TaKUM 00pa3oM, YTOOBI OHH HE MOITIH
OBITH CTy4JaHO IMPUBEACHBI B JICHCTBHUC.

14.1.4 Annapatbl ¢ MALLIHHHBIM OPHBOIOM.

14.1.4.1 ITpuBoaHON MEXaHH3M ABTOMATHUCCKHX M APYTHUX BRIKIIOUATEICH TOKEH OBITH CKOHCTPYU-
pOBaH Tak, YTOOBl B CIYYaE HCUC3HOBCHMS DHCPIHH, MPHUBOISLICH B ABIKCHHC MALIMHHBIN MPHUBOA,
KOHTAKThI BBIKIIOYATEIISI OCTABATUCH TOIBKO BO BKJIFOUCHHOM HITH BRIKTFOUCHHOM IOJIOKCHHH.

14.1.4.2 DnexTpudecKuil MAITWHHBIA PUBO/ JO/DKSH 00CCIICUMBATh HAAC)KHOE BKIIOYCHHE almapara
IIPY U3MEHEHUIX HaIpsDKEHMS nenH ympasiaeHus B mpeaenax 85 — 110 % HomuHampHOTO 3HaYEHHS, 2
IIPH TIEPEMEHHOM TOKE — IIPH OTKJIOHEHHH YacTOTHI (Juama3oHa 9acToT QY ¢ M3MEHACMOW JacTOTOH
OCHOBHOTO HCTOYHHKA 3ICKTPOIHCPrHM) B IpeAciax + 5 % OT HOMWHANBLHOTO 3HAUCHHMS.

14.1.4.3 CHixeHue HanmpspKeHHs nend yrpasieHus 10 70 % HOMHHATBHOTO 3HAYCHUS HC JODKHO
BBI3BIBATh Pa3MBIKAHHS KOHTAKTOB aIapara WIH YMEHBIICHHsSI KOHTAKTHOTO HAXKATHSI.
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14.1.4.4 Konctpykuueil AomkHa OBITh MPEAyCMOTPEHA BO3MOXKHOCTh PYYHOTO YIPABICHHS
BBIKITFOYATEIIEM, AIMECIOIAM MAIIUHHBIN MPHBOJ.

14.1.5 Karymmxn.

14.1.5.1 Kpennenue npoBoAa MM HAKOHEYHHKA K OOMOTKE KaTyIIKH JOJDKHO OBITh BBITOJTHEHO TAKHM
o0pa3oM, 9TO0BI YCHIIHSI OT MPHCOSAHHEHHOTO MPOBOJA HE NEPESAABAIMCh HA BUTKH KarymkH. OTBOIbI
KaTylICK HANPSDKCHUS JO/DKHBI HM3TOTABIMBATBCSA H3 MHOTONPOBOJIOYHOTO THOKOTO HPOBOJA, 32
HCKIIIOYCHHEM TEX CIIy4acB, KOTJAA KOHTAKTHBIE 3aKMMBI 3aKPEIUICHBI HETIOCPEACTBEHHO HAa KOPITyCE
KaTyIIKH.

14.1.5.2 Karymxu 31€KTPOMArHUTHBIX amnapaToB JOJDKHBI MMETh OOO3HAMCHHUS MX XAPAKTCPHCTHK.

14.1.6 DneMeHTHI CONPOTHBJEHHS.

14.1.6.1 DnemMeHTHI COMPOTHBICHHUIH JODKHBI JIETKO 3aMEHATBHCA MOCEKIHOHHO HIIH B LECIIOM.

14.1.6.2 ConpoTuBicHHs AODKHBI OBITh PACTONIOKEHBI H BEHTHIHPOBATBCS TAaKMM 00pa3oM, 4TOOBI
OHM HE HArpEBAIM APYTHX YCTPOMICTB A0 MPEC/IOB, MPEBHIIAIOMMX JOMYCTHMBIC.

14.1.6.3 CoenuHCHHST MEKAY SIEMEHTAMH CONPOTHBIICHHI HIH MEXKAY HAMH U 32KHMaMH, €CIIM HE
MpeIyCMaTPUBACTCS HEOOXOAMMOCTh MX AEMOHTAXA, JOJDKHBI ObIT CBAPHBIMH HIHM C MEXAHHYCCKHM
ofrkaTHeM Iy TeM OnmpeccoBKH. JlonmycKkaeTcss MPUMEHCHHE MAWKH, €CJIH B MECTE COETUHEHHS TEMITEPATyPa
HE MPEBBIINACT NMPEAea, JOMYCTHMOTO JJIs MPUINOsL.

14.1.7 IlpeaoxpanuTesin.

14.1.7.1 Kopmyca IIaBKAX BCTaBOK AO/DKHBI OBITh MOJHOCTBIO 3aKphITOro Tuma. PacmaeineHue
IUIABKOM BCTaBKM HC JOJDKHO BBI3BIBATh BHIOpOCA Ayrd HAPyXKy, HCKPEHHS WIH APYTOro BPEIHOTO
BO3JCHCTBHA Ha OIHM3ICKAINEC YACTH.

14.2 YCTAHOBOUHASI APMATYPA

14.2.1 O6ne TpeGoBaHus.

14.2.1.1 Kopmyca apMarypsl ZODKHEI U3TOTOBIISATECS U3 KOPPOZHOHHO-CTOMKOTO MITH COOTBETCTBEHHO
3AIMUIEHHOTO OT KOPPO3HM U, MO KpalHEeH Mepe, TPYAHOBOCIIAMEHSIOIIETOCA Marepuaia ¢ COOTBET-
CTBYIOIIEH MEXaHMUIEeCKOH mpouHOoCcThio. Koprmyca apmarypbl, NpeiHa3HAUCHHOW IS YCTAaHOBKH Ha
OTKpHITOH many0e, B OXJKIACMBIX INOMEINCHHUAX, PEI0000pabaThIBAIOIMX LEXaX M JAPYTHX CBHIPBIX
MeECTax, AODKHBI M3TOTABIMBATHCA M3 JIATYHHU, OPOH3bI WX PAaBHOLICHHOTO Marcpuana Wix U3 IDIacTMace
COOTBETCTBYIOIIETO KadecTBa. Eciu MpuMeHseTcs CTallb UM CILIaBhl AJTFOMHHHSL, HEOOXOAUMO IIPUMEHSTh
COOTBETCTBYIOLIYIO AHTUKOPPO3UOHHYIO 3aIMUTY.

B u3nenmax u3 cIimaBa amlOMHUHASA HE PEKOMEHAYETCS IPOU3BOAUT PE3bOOBBIX U MOCAJOYHBIX COCIH-
HEHUH JeTaneH.

14.2.1.2 V307upOHHBIE A€Tany, K KOTOPBIM KPEITCS TOKOBEAYINHUE YACTH, JOJDKHBI H3TOTABIH-
BaTbCs W3 MaTepHATIOB, HE BBLACIAIOIINX BOCILIAMEHSIOIMUXCA OT JNEKTPHUCCKOH HCKPBI TasoB MpH
temneparype 40 500 °C BKIIIOUMTEIBHO.

14.2.1.3 OcsetureapHas apMaTypa, IpeAHA3HAUCHHAd A1 YCTAHOBKHM HA TOPIOYMX Marepuagax WiH
BONU3K HUX, JOJDKHA OBITH M3rOTOBIEHA TAKUM 0OPa3oM, uToOBI OHA HE Harpesaiach Boime 90 °C.

14.2.2 IlaTpoHnbl.

14.2.2.1 KoHCTpyKIHMS OCBETHTEIbHBIX HATPOHOB C BUHTOBBIM LIOKOJNEM JO/DKHA OOCCIIEYMBATBH
HAJCKHOE VACPHKAHUE JIAMIT OT CAMOOTBHHYHBAHUS.

14.2.2.2 B natpoHax He AOMYCKACTCSA YCTAHOBKA BHIKIIOYATEICH.

14.2.2.3 Kaxaplif OCBETUTEIBHBIM ATPOH JO/DKSH HMETh 0003HAMCHHOE HOMHUHABHOC HANPSUKCHHE, a
TaKoKe HAMOOIBIINH JOIMYCTUMBIM TOK HIH MOIIHOCTS.

14.2.3 lllrencenbHbIe COeTHHEHHS.

14.2.3.1 KoHTakTHBIE I'HE34a MITENCEIBHBIX PO3ETOK JODKHBI OBITh TAKOH KOHCTPYKIHH, KOTOpas
00cCreYHBAacT OCTOSHHBIA HAKAM B KOHTAKTE CO IITBIPEM LITETICETBHON BIUIKHL

14.2.3.2 He nomyckaeTcs NPHUMEHEHHE IUTENCEIBHBIX BHIJIOK C paspesHbIMU IThpsAMH. IITerpu
LITCIICCIIBHBIX BIVIOK AJ1s TOKA 0oj1ee 10 A ZO/DKHBI OBITh HUIMHAPHUYCCKUMH CIUTOLUIHBIME HJIH TIOJIBIMH.
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14.2.3.3 IlrencenpHble PO3CTKH M BIIKK [ HANPSDKCHHS BBHINE O€30IIACHOTO JOKHBI HMETh
KOHTAKTHI /15 TIOAKIFOUYCHHUS 3a3CMIISFOIINX KU KaOesl MPUCOCAUHICMBIX MOTPeOUTEIeH.

14.2.3.4 IlltencenpHbIc PO3CTKU JOMKHBI ObITh M3TOTOBICHBI TAKMM 00pa30oM, 4T00bI 00ecrieunBanach
CTCIICHD 3alllUThl HC3aBUCUMO OT TOTO, HAXOAUTCA BUJIKA B PO3CTKC WU HCT.

14.2.3.5 Y mTenceapHBIX PO3CTOK ¢ HOMHHATBHBIM TOKOM 00sice 16 A 1OKHBI OBITh IIPEIyCMOTPEHBI
BCTPOCHHBIC BBIKIOUaTead. CIEAyeT TakkKe MNPEAYCMOTPETh V OTHX PO3CTOK ONOKHUPOBKY, HC-
KITHOYAKINYIO0 BO3MOXKXHOCTE IMPUCOCAUHCHUS HWIA BBIHUMAHHS BHWIJIKH, C€CIIH BBIKIIIOUATC]Ib PO3CTKH
HaXOAWUTCS B TOJOKCHUU «BKITIOYCHO.

14.2.3.6 B mrencenpHbIX po3eTkax 6€3 OMOKUPOBKH PACCTOSHHA MEXKIY KOHTAKTAMH O BO3AYXY H IO
H30JIIHOHHOMY MATCPUANTY JOJDKHBI OBITh TAKAMH, YTOOBI HE MOTJIO BOZHHKHYTh KOPOTKOTO 3aMBIKAHUS
BCICACTBUC INCPCKPHIBAHHSA AYTH NPH BHIHUMAHHH BWIKH, HarpyxcHHOH TokoM Ha 50 % Oonbme
HOMHHAJILHOTO NPH HOMHHATBHOM HAIPSKCHHH.

14.2.3.7 llltenceapHBIE PO3CTKH U BUJIKH JO/DKHB UMCTh TAKYIO KOHCTPYKIHIO, YTOOBI HEMb3s OBLIO
BCTAaBUTh TOKOBCAYLIHI IITHIPh B THE3A0 3a3CMIICHHS, & KOHCTPYKIMS PO3CTOK, MPCAHA3HAYCHHBIX AJIS
MOAKITIOUCHUS JABUTaTeNel (yCTpOMCTB), HampaBICHHC BpamcHHs (ACHCTBHS) KOTOPBIX 3aBHCHT OT
HM3MCHEHUS TOPsKa ClefoBaHus (a3 WK MOIIOCOB, JODKHA JOTOIHHUTEIBHO HUCKIIOYAaTh BO3MOXKHOCTh
HM3MEHCHHUA 3TOro mopsaika. Ilpu coeauHCHMM BHIIKHM CO INTCIICCIBHON PO3CTKOH 3a3eMIIMIOIAS YacTh
BHJIKH JOJDKHA BXOAHTh B KOHTAKT € 3a3¢MILIIOMCH YaCThIO IITCICECIBHON PO3CTKH A0 COCAMHCHHS
TOKOBEAYIHX INTHIPEH.

14.2.3.8 B mitencenbHBIX pO3eTKax M BUIKAX HE JOMYCKACTCA YCTAHABIMBATh MPEIOXPAHUTCITH.
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15 QJIEKTPHUYECKUE HATPEBATEJIBHBIE 1 OTOIIUTEJBHBIE IPUBOPHI

15.1 OBIIME MOJOXEHUA

15.1.1 JMomyckaeTcss NPUMEHEHHE JICKTPOHATPEBATEIBHBIX W OTOIMTENBHBIX YCTPOHCTB TOIBKO
CTallMOHAPHOTO THIIA.

15.1.2 Tluranue 31CKTPOHATPEBATENBHBIX U OTOIMTEIBHBIX VCTPOHCTB AODKHO OCYIIECTBIIATECSI OT
ITIABHOTO PACIPCACTUTCIBHOTO IMUTA WX TPYIIMIOBBIX IIHTOB, MPEIHAZHAYCHHBIX IS STOH LETH.

15.1.3 Hecymue yacTi KOHCTPYKIIMH 3IEKTPOHATPEBATEIBHBIX H OTOIUTEIBHBIX YCTPOMHCTB, a TAKKE
BHYTPEHHHE NOBCPXHOCTH KOXKYXOB JOTKHBI H3TOTOBJISITHCS IOTHOCTBIO U3 HETOPIOUUX MATEPHAIIOB.

15.1.4 [lomyckacMBlif TOK YT€UKH B HArpeTOM COCTOSIHHH JODKEH ObITh HE Oomee 1 MA Ha 1 kBt
HOMUHAJIBHOM MOILHOCTH IS TFO0OTO OTAEIbHO BKIIOUAEMOTO HArPEBATEIbHOTO MIEMEHTA U HE OOBIIC
10 MA gns Bcero mpubopa.

15.1.5 DnexrpoHarpeBareIbHBIC W OTOIMUTEIBHEIC YCTPOMCTBA JODKHBI OBITH TAKOW KOHCTPYKLHH,
9TO0BI TEMIIEPATYPA UX HACTEH, KOTOPBIMHU JOJDKEH IOIb30BATHCS IEPCOHAT WIN C KOTOPBIMH BO3MOXKHO
COIPHKOCHOBEHHE, HE NMPEBbIIIAIA 3HAYCHUH, YKa3aHHBIX B Tabm. 15.1.5.

Ta6aumna 15.1.5

Ne Yactu npubopos Jlomyckaembie
/1 Temmeparypsi, °C

1 PyKOﬂTKI/I YIIPABJICHUS U ApYTHE YaCTH, KOTOPBIMHU AOJ/DKHBI IOJIB30BATHCA B TCUCHHUC 3HAYMTCIBHOTO BPEMCHH!

MeTaJUTH9e CKHe 55

JpyTHe 65
2 | To ke, HO ¢ KOTOPLIMH BO3MOXKHO KPaTKOBPEMEHHOE® CONPUKOCHOBEHHE!

METAUIHUSCKUS 60

Ipyrue 70
3 | Koxyxu seKTpudecKUX OTONHUTEILHBIX IPUGOPOB MOMEICHHI TIPH TEMIIEPATYpe Okpyxkalollero Bozayxa 20 °C 80
4 | Bo3ayx, BRIXOQAMMM U3 3IEKTPHUSCKHX OTONHUTEILHLIX NPHOOPOR B 000rpeBaeMble MOMEIIESHHS 110

15.2 OTOIIUTEJBHBIE ITPUBOPHI

15.2.1 DnexTpUdecKre OTOMUTEIbHEIC MPHOOPHI, TIPSAHAZHAYCHHBIC [T TIOMCLICHUH, JOMKHBI OBITh
crauuoHapHeIMH. OHH JOMKHBI OBITH 0OOPYZOBAHBI YCTPOMCTBAMH, OTK/IIOYAIOLIMMH MHTAHHE B CITydae
HEJOIMyCTHMOTO IOBBIIICHUS TEMIIEPATY Pl Kopiyca npubopa.

15.2.2 Ecnu Ha OTOIHUTENBHBIX M HArpeBarciibHBIX MpuOOpax HE MPEayCMaTpHBAIOTCA BCTPOCHHBIC
OTKIIIOYAIOINHIE YCTPOHCTBA, TO TAKHE YCTPOHCTBA JO/DKHBI OBITH YCTAHOBJICHBI B TOMELICHHH, TAE
HAXOASATCA STH NPUOOPHL

BrikmoyaTeny JODKHBI OTKIIOYATh MHUTAHUE HA BCCX MOMIOCAX WM dasax.

15.2.3 KoHCTpYKIHSL KOXKYXOB JJICKTPHYECKHX OTOMUTEIBHBIX MPHOOPOB AOKHA HCKITIOYATh BO3MOXK-
HOCTh Pa3MCIICHUA HA HHX KaKUX-THOO MPeIMCETOB.

15.2.4 CrampoHapHBIC OTONHTEIBHBIE NMPHOOpPH Ha HanpsokeHue 380 B u Bhime, gomyckaeMeie B
coorBeTcTBUH ¢ TaOn. 4.2.3, MO/DKHBI HMETh 3alUTHOC MCIMOJHEHHE, HMCKIIIOYANIICE BO3MOXKHOCTD
JOCTyNAa K 49acTaM HOJ HanpsoKCHHEM O3 MPUMCHCHHS CHICLHATBHOrO HHCTPYMEHTA. KOoKyXH JOIIKHBI
ObITh CHAOXKCHBI HAAMUCAMH, YKA3BIBAIOINMH HANPSIKCHHUC.

15.2.5 Kam0y3zHble 31CKTpHUECCKHE HArpeBATCIbHBIC MPUOOPHI JOMKHBI H3TOTOBIATHCA TAKHM
00pa3oM, 9ToOBl HCKITIOUHUTH BO3MOXKHOCTh CONMPUKOCHOBCHHA MOCYABI C YACTAMH, HAXOMALIHUMHUCS TOJ
HANPSDKCHHEM, M YTOOBI YTCUKA JKHAKOCTEH HE BBHI3BIBANA KOPOTKOrO 3aMBIKAHHA WIH MOBPEKACHHUS
H30JIALHH.

15.2.6 CayHa nomxkHa ObITh 000pYZOBaHA OrPAHHYHUTCIICM TEMIIEPATYPbl, KOTOPBIi JOMKEH OTKIIOUATh
JNIEKTPOHArPEBATEND OT CETH (IIPH 3TOM JOMKHBI OOCCTOYMBATBCA U LIETIH YIPABJICHHUS 3JICKTPOHArpeBa-
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TermeM), ecmu Temmeparypa B 30He 0.3 M or moxgsomoka mpesmimaeT 140 °C. B 3roit 30HE MOryT
YCTaHABIUBATECS TONIBKO YCTPOMCTBA YIPABACHHS 3JICKTPOHATPEBATEIAMU (TEPMOCTATEL U OrPAHUYHTCIIH
TEMIIEPATypHl) M Kabenn K HUM, BbIACpKHBarOLIKE TeMmneparypy He menee 170 °C.

DIEKTPUYECKHE TIEYH CayH AOIDKHBI OTBeuarh TpebosarmsiM 2.1.5.1 vacti VI «IIpotuBonoxapHas 3amuray.

15.3 HATPEBATEJBHBIE YCTPOWCTBA /ISl TOILTHBA, MACJIA B BOAEI

15.3.1 Kpome TpcOoBaHMii HACTOSIICH IVIABEI, HAMPCBATC/IBHBIC YCTPOUCTBA JO/DKHBI OTBEYATh TPEOO-
BaHMAM pasx. 6 dactu X «KoTiel, TEII000MEHHBIC anmaparsl ¥ COCYABI IO JABICHHEMY.

15.3.2 Tozorpes Tommmea 1 Macia ¢ Temreparypoil Bembimky Beime 60 °C 1omycKaeTcs OCyIneCTRIATh
SIEKTPUUESCKIMH TTOAOTPEBATESIIIMU NPH BBITIONHCHUK TpeOosanmit 15.3.3 u 15.3 .4,

15.3.3 TloxorpesareIbHEIC YCTPOUCTBA TPYOOHPOBOAOB JOJDKHBEI OBITH OOOPYAOBAaHBI CPEACTBAMU
PEryIMPOBKH TEMIICPATYPBI, CBETOBOM CHTHATH3ALMEH O PeXXuMax paboThl, a TAKXKE CBETOBOM M 3ByKOBOU
CHIHATH3AIMCH 0 HEHUCIIPABHOCTSX U MOBBIMICHUH AOMYCTUMON TEMIICPaTypHI.

15.3.4 VYcrpoiicTea moxorpesa TOIUIMBA U Maclia B TAHKAX JOJUKHBI ObITh 0OOPYIOBAHBEI CPEACTBAMH
PEryIHPOBKH TEMIICPATYpPhl HATPEBACMOW CPEIbl, AATYHKAMH TEMIICPATYPH MOBEPXHOCTH
HArpeBaTeIbHEIX IEMEHTOB, JATYMKAMH MHHHMAIBHOTO YPOBHSI M CPEACTBAMH OTKIIIOYCHHS MUTAHHA
HArpeBaTeae MPH MPEBBINICHHM JOIMYCTHMOIO BCPXHETO MpEAcia TEMICPATypsl H HPH YMCHBLICHHH
YPOBHSI HIDKE MHUHHMAIBHOTO.

15.3.5 Tlomorpesateny TOIUIMBA M Macjia JOKHBI ObITh OOOPYROBAHBI YCTPONHCTBAMH PETYIHPOBKH
TEMIICPaTyphl HarpeBaeMoii cpeasl. HezaBrcumo ot yeTpoiicTa peryMpoBKH TEMIICPATyphl HAarpeBacMoit
CPeABl CIEAYST MPSAyCMOTPETh YCTPOHCTBO OTKIIFOYCHHMS NHTAIOMICTO HAUPSDKCHUS C PYYHOH OTONOKH-
POBKOH NpPH IOCTIKCHUH TEMIIEPATYphl MOBEPXHOCTH HArpeBaTelIbHOIO 3JCMEHTA IO KpaiiHel Mepe
Ha 15 °C Hipke TeMIeparypbl BCIBILIKH.

Jlns HarpeBaTeNbHBIX DICMEHTOB CAaMOPETYIHPYEMOro THIA 3allUTa MOXKET HE MPHMEHATHCA.

15.4 CACTEMBI C IPHMEHEHUEM KABEJIEIL HATPEBA

15.4.1 Cucremamn ¢ mpUMCHCHHCM KaOcici HarpeBa AN yJAJeHHA JbAa H TMPEIOTBPAILECHHS
00NIeICHE K OCHAIIAIOTCS CYAIOBBIC YCTPOMCTBA, 000PYA0BAHHE U MPOCTPAHCTBA, MPECAHA3HAYCHHBIC IS
BBHITIOJIHCHUS CYJHOM CBOCTO OCHOBHOTO HA3HAYCHHA (CJIOBECHAA XapaKTCPUCTHKA B CHMBOJE KJIAcca),

COXPAHCHHUS YIPABISICMOCTH,

COXPaHEHHUS OCTOMYHBOCTH,

6e30MacHOCTH SKUnaxa (IUIOThI, IUIIONKH, TPAILL, JECPa U T.IL.).

15.4.2 Termonpou3BOAUTEIPHOCTD TAKMX CHCTEM JODKHA OBITH HE MEHEE!

300 Br/M® ans IPOCTPAHCTB OTKPHITHIX TANyD, BEPTONETHHIX IUIOMAZOK, TPAMNOB M TEPEXOAHBIX
MOCTHKOB;

200 Bo/m® anst HAJICTPOCK;

50 Bt/M mist ICEPHOrO OTPaKACHHS C BHYTPCHHUM OOOTPSBOM.

15.4.3 B cuctemMax ¢ IpUMCHCHHCM JJICKTPHYCCKIX Kabeiel Harpesa JOKHO ObTh 0000 obparmeHo
BHUMaHHE Ha TCIUIONEPEAady Mexay KabeireM u oborpeBaeMbiM 00OpyAOBaHHEM (IPOCTPAHCTBOM) IS
s¢dexTuBHOrO 06OrpeBa.

15.4.4 PacnpeaemuTenbHbIA IUT Ui YKa3aHHBIX CHCTEM JOJDKEH ObiTh 000pyAOBaH:

BaTTMETPOM HITH aMIICPMCTPOM JUISL MHAHUKALMHA OOLICH HArpy3KH;

OTNMMUTENILHON TaOIMYKOM C yKa3aHHCM PACICTHOM HArpy3KH KaKAOH IETH, a TAKXKE IUTA B LEIIOM;

YCTPOMCTBOM 3AIMUTHOTO OTKJIFOUCHHS ISl KaXKAOU LICTIH;

CHTHAJIBHBIMH JIAMITAMH O BKJIFOYCHHUH HATPY3KH MO KAXKAOH LCTIH.

15.4.5 KaGenu HarpeBa JO/DKHBI OBITH 3AIMMINCHBI OT NEPErpy3ku B 125 % HOMHUHAIBHOTO TOKA IEIH.
Jna xabenel caMoperynupyeMoro THIa 3aliyTa OT NEPErPy3KH MOXKET HE MPHUMEHATHCS.
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15.4.6 IpumeneHue kabenei Harpesa A 06orpesa TpyOOnpOBOAOB, NPOBOIIINX TOPIOYHE CPEABL, a
TaIoKe TPyOOIPOBOAOB M apMATYPHI, PACIIOIIOKECHHBIX BO B3PHIBOOIIACHBIX MOMELICHHAX H MPOCTPAHCTBAX,
JOMyCKACTCA TOJIBKO MPH COOTBECTCTBYHOLUEM BHAC B3PHIBO3AINUTHI, IMOATBECPKACHHOM cep'm(bm(araMn
KOMIICTCHTHOH OpraHU3alMy.
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16 KABEJ/IN U ITPOBOJA

16.1 OBINHUE NOJOXEHUA

16.1.1 TpeOoBaHU HACTOAIIETO pa3Aeia HE PACMPOCTPAHIIOTCA HAa PaIHOYACTOTHHIC, TENe(OHHEIE, a
TaKXKe CHIIOBbIC kKabenu Ha HanmpsokeHue ceeime 1000 B.

16.2 ZXKKHWJIbI

16.2.1 XKusr kabeneit, npeAHA3HAUEHHBIX A7 IUTAHUSA OTBETCTBEHHBIX MOTPEOUTEICH, TODKHEI OBITH

MHOTOTIPOBOMOUHBIMH (cM. Taxoke 16.8.1.2). B tabn. 16.2.1 mpuseacHs! ¢BeACHHS 0 MHHAMAIBHOM YHCIIC
MPOBOJIOK B JKHUIIC.

Tabauna 16.2.1

HaumeHbIIee 9HCIIO MPOBOJIOK B KIS
HomuHanbHas momans
CCUCHHA KIUTEL MM’ KpyIIble HEYIUIOTHEHHBIE TPOBOTHHKH VIUIOTHEHHBIC CEKTOPHBIC ¥ KPYIJIble HPOBOTHUKH

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

MMpuMeuyanue. COOTHOMEHHE HOMUHAILHBEIX JIAAMETPOB JIFOOBIX JABYX IPOBOJIOK B XWie KaGeNeH, YIULIOTHCHHBIX MEXaHHYECKH, He
JIOJDKHO MpeBHIMATh 3HadeHus 1:1,3, a 1 WL chopMOBaHHBIX T€OMETPHICCKH, HO HE YIUIOTHEHHBIX — 1:1,8.

16.2.2 CocauHeHUS OTACABHBIX MPOBOJIOK JKHJBI JOJKHBI OBITH CMEILCHBI MO OTHOLICHHIO APYT K
JPYTy MO JUIMHC KUl HA PacCTosHUM He MeHee 500 MM.

Taxue COCAUHCHHA HC OOJDKHBI YXYAIIATh MCXaAHUICCKHUX H JJICKTPHYCCKHX CBOMCTB MPOBOJIOKHU, HC
JAOJDKHBI U3MCHATH CCUCHHUS MPOBOJIOKH U uenoi/i JKHJIBI.

16.2.3 OtacnbHbIC TPOBOJOKH MCAHBIX KHJI C PES3MHOBOH H30/ALHMEH MODKHBI OBITh HOKPBITHI
MOJTYIOH MJTH JPYTUM COOTBETCTBYIOIAM CIUIABOM.

MozkeT OBITH AOMYMICHO OTCYTCTBHC MOIYABI HIIH JPYIOr0 YCTOMYHBOTO MPOTHB KOPPO3UH HMOKPHITHSA
HAPY’)KHOTO TIOBHBA HJIM BCEX MMPOBOJOK JKHIB C PE3MHOBOH H30MALMECH, €CIH IPEIUPHATHEM

(M3roTOBHTEIEM) MPEYCMOTPEHBI MEPHI, FAPAHTHPYIOMINE, YTO PE3HHOBAS H30JIILMs HE OyAeT OKa3bIBaTh
BPCAHOTO BO3ACHCTBHA HA METAJUT JKHJIBIL.

JItst sKuIT, IMCTOIUX APYTHE BHUABI H30ILIMMY, TYXKEHHA HE TpedyeTtcs.

16.3 H30JAIUOHHBIE MATEPHAJIBI

16.3.1 JInsa m3omsmm xkuiI kabeNci 1 MPOBOAOB MOTYT OBITh MPHUMCHCHBI H30JISLIMOHHBIE MATEpHAIIbI,
yKkazaHHbic B Ta0m. 16.3.1.
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Tabnuupa 16.3.1
Tumbl OGoznaucane | Jomyctumas paGouas
H30JISIIUOHHBIX MaTepHAIOB H30JIIMH Temmepatypa, °C!

TepMoruTacTHUecKas ILIacTMacea

ITomMBUHUIXIIOPU] WIH COIIOJIUMEP BHHMI-XJIOPHIA M BUHUJIAIIETATA PVC 70
DJ1acTOMepPHLII KOMIIayHJ WIH TepPMOpeaKTHBHAA IIacTMacca

BruieHnponuieHoBas pesuta wmm nogodxas (EPM wiu EPDM) EPR 90
OTHICHIIPONIWICHOBAs pe3HHA IOBBIICHHOH NPOYHOCTH HEPR 90
ITomsTreH ceT4aTOM CTPYKTYpPHI XLPE 90
Kpemuutiiopranuueckas pesuHa S 95 95
DTHICHTPONHICHOBAs pe3uHa wiu nofobHas (EPM wiu EPDM) ¢ GesranoreHHOH KOMIO3HIHEH HF EPR 90
DTHICHIPONWICHOBAS pe3HHA IOBBIIEHHOH NPOYHOCTH ¢ Oe3raIoTeHHON KOMIIOZUIUEH HF HEPR 90
[MousTHIIEH CeTIATON CTPYKTYpPhI ¢ Oe3rayloTeHHON KOMIIO3UIHeH HF XLPE 90
Kpemuuiiopranudeckas pesuHa ¢ Oe3raloreHHOH KoMIto3uIuei HF S 95 95
IMommonedun ceTyaTod CTPYKTYpPBI ¢ Oe3raToTeHHON KOMIIO3UITHeH HF 90 90

"Temmeparypa mpoBofa A/ pacueTa JOIMYCTHMOM JUTHTEIbHON HArpysKkH Kabelrs.

16.4 OBOJIOYKHA

16.4.1 3amumrtHbie 00010YKY KabeaeH U MPOBOJOB MOT'YT U3TOTABIMBATHCS U3 HEMETAIUIMIECKUX MaTe-
pHaoB, yKa3aHHbIX B Ta0n. 16.4.1, cBUHLA U MeaH.
Tabnuua 16.4.1

Tunsl O6ozHaucHHE Jonycramas paGoyas

H3OJISIIMOHHBIX MaTepHaJIOB H30JIAIAA Temreparypa, °C
TepMoruiacTHHecKasi IUIacTMacca
IToMMBHHUIXIOPH]] WIK COTIOIMMEp BUHWIXJIOpHAA M BHHUIAIETATa ST1,ST2 60, 85
BesramoreHHast KOMITO3UIUS SHF 1 85
DJIacTOMePHBI KOMITAYHI WM TepPMO-pPeaKTHBHAs IIACTMACCA
ITomuxnoponpeHoBas pe3uHa SE1 85
Xnopcyab(GoHUpoBaHHBIH MOJIUATHICH WK XJIOPHUPOBAHHAS MOJIUATWICHOBASI pe3UHA SH 85
Besrajorennast KOMIIO3ZHITHS SHF 2 85

16.4.2 3amuTtHbIC 00OMOYKH AOKHBI OBITh OJMHAKOBOUM TOJIIHHBI, B MPEAEIAX JOMYCTUMBIX OTKJIO-
HCHHIA, TI0 BCEH MPOU3BOCTBCHHOHN JJTHHE KaOesl U 00Nerars Xuiisl Kabesis KoHneHTpraecku. Q00I0uKu
JOJKHBI OOPa30BBIBATh HEMPOHHUIIACMOE TTOKPHITHE, IIOTHO MPWJICTAIOLICE K 3AIIHINACMBIM YKUJIAM.

16.4.3 CBuHIOBBIC 00010YKH KAOCTICH CICAYET U3rOTAB/IMBATh U3 COOTBETCTBYIOIIMX CILIABOB, PEIyia-
MCHTHPYECMBIX HAIIMOHATbHBIMH CTAHJAPTAMH.

O060I0YKH W3 YUCTOrO CBUHIIA MOXKHO NMPUMCHSATH TOJIBKO TOTAQ, KOIJA CBHHIOBAs 000104YKa OyaeT
MOKPBITA JOTIOTHUTCIBHOHN 3aIMUTHON OOOIOUKOM.

16.5 SAIUTHBIE INOKPBITHA

16.5.1 DxpaHupyromas OIIeTKa JOUKHA M3rOTaBIMBATHC W3 MCAHOM JIyKCHOM MPOBOJIOKH WIIH U3
ATFOMHUHHUCBOM JICHTHI C IMOTUMCPHBIM IIOKPBITHCEM H APCHAKHBIM JIYKCHBIM MCIOHBIM IIPOBOAOM. Ecnu
NPUMCHICTCS MCIHAS HEIYXKCHAs IMPOBOJIOKA, OHA MNOJDKHA OBITh 3aIMINCHA COOTBCTCTBYIOMICH
o0omoukoii. HeakpaHUpyOMHE OIICTKH MOTYT H3rOTABIHBATHCS U3 CTAJTBHOM OIMHKOBAHHOM MPOBOJIOKH.
Omnerka gomkHa OBITP PABHOMEPHOM, U €€ IUIOTHOCTh JOJDKHA OBITH TakoH 4ToOBI €€ Macca Obuia, 1o
KpaiHel mepe, pasHa 90 % Macchl TpyOKH TOro Ke JHAMETPa, H3rOTOBJIICHHON M3 TAKOTO JK€ Marepuaiia v
C TONLIMHOU CTCHKH, PABHOU JUAMETPY IMPOBOJIOKU OILIETKH.

16.5.2 MeTanmnrueckas OpoHSA JODKHA M3rOTABIMBATHCSA M3 OTOMOKCHHOW M OLMHKOBAHHOM CTAJIbHOM
IPOBOJIOKH WJIH JICHTBI, HAMOTAHHOMH CIIMPATBHO ¢ COOTBETCTBYIOLIMM INArOM CIyCKa Ha 000JI04Ky Kabess
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WIM HA JOMOJHHUTEIbHYIO NOAYIIKY Ha 000J04UKe TakuMm 00pa3oM, 4ToObI 00pa30BANICS HEIPEPHIBHBIM
LIUTAHAPHYICCKUM  C0if, obecneumBaoInuii 3ammTy W TrHOKOCTs rortoBoro kabems. Ilo ocoGomy
Tpe6OBaHI/IIO 6p0H§I MOYKET OBITH U3TOTOBJICHA BBIICYKA3aHHBIM METOAO0M M3 HECMArHUTHBIX MCTAJIJIOB.
16.5.3 Bpors wiun omwieTka Kabeltsa, M3TOTOBICHHAS U3 CTAIBHOMU JICHTHI MIX MPOBOJIOKH, JOJDKHA OBITh
HAJIC)KHO 3AIMHIICHA OT KOPPO3HUHL.
16.5.4 Tlogymka mon OpOHIO JOKHA H3TOTABIMBATHCS M3 BIArOCTOMKIX MATepPHAIIOB.

16.6 MAPKHPOBKA

16.6.1 Kabenu ¢ n3omsiuueii U3 PE3UHBI N M3 MOJTHBHHIIXIOPHIA A MPEACIbHBIX TEMIICPATyP Ha
xune Beime 60 °C crexyer 0003HaUaTh CIoco00M, MO3BOISIIOIIAM MX HASHTH(OULHAPOBATD.

16.6.2 XKuner kabeass ZOKHEL OBITB MapKHPOBaHbI CIOCOOOM, OOECTICUMBAIOIMM JOCTATOYHYIO
COXPaHHOCTh MapKUPOBKH.

Y MHOTOXKHITBHBIX KaOeIeH ¢ sKUIaMH, PAcIIONOKCHHBIMA B HECKONBKHX KOHLIEHTPHUECKHUX CJIOSX, 110
KpaiHeH Mepe, ABE CMEXKHBIC JKHIIBI B KOKIOM CIOE CICAYET MapKHPOBATh Pa3HBIMH LBCTAMH.

16.6.3 Oruecrolikue kademy JODKHBI HMETh OTIMYHTCIBHYI0 MapKHPOBKY.

16.7 MOHTAKHEIE TIPOBOJA

16.7.1 [{na BHYTPEHHETO COCAMHCHHS B PACIPCIACIUTENBHBIX LIIUTAX U 3JICKTPHUECKUX YCTPOHCTBAxX
MOYKHO TIPMMEHSTh OAHOXKHIIbHBIC M30JIMPOBAHHBIC TIPoBoAa (cM. Tarcke Tabm. 16.3.1).

16.7.2 HeuzonupoBaHHEIC TPOBOAA M INHHBI JOIYCKACTCA NMPUMEHATb A BHYTPEHHETO MOHTaXa
ANEKTPUICCKUX YCTPOUCTB. BHEIIHMI MOHTX HEH30JMPOBAHHBIMH MPOBOJAMH WIH INHHAMH JOITyC-
KaeTcs NIPH YCIOBHH HANEKHOTO HX OTPAKACHHA.

16.8 KABEJIBHAA CETH

16.8.1 O6wme TpeGoBaHus.

16.8.1.1 JIomxHBI IPUMEHATHCS HEPACTIPOCTPAHIOLINE TOPSHHIE HIM HETOPIOUHE Kabey U IPoBoJa ©
MEAHBIMHY JKHJIAMH, H3TOTOBICHHBIC M HCIIBITAHHBIE B COOTBETCTBHH C TPCOOBAHMAMH HACTOSINCH 9acTH
[pasui, HAIOHAIBHBIX CTAHJAPTOB, & TAK)KE OTBEUYAOIIHE COOTBETCTBYIOIMM TPEOOBAHMSIM CTAHAAPTOB
MD3OK: 60092-350, 60092-352, 60092-353, 60092-354, 60092-360, 60092-370, 60092-376.

KaOenu, M3roToBICHHBIC M HCTIBLITAHHBIE B COOTBETCTBHH CO CTAHAAPTAMH HHBIMH, Y€M YKA3aHO BBIIIE,
MOTYT OBbITh JONYLICHBI K HCIIONB30BAHMIO HA CYAAaX IPH YCIOBHH, YTO OHH OTBEYAIOT TPEOOBAHMSM
MEKIYHAPOAHBIX WM HALMOHAIBHBIX CTAHAAPTOB H IO YPOBHIO OC30MACHOCTH SIBILIFOTCS SKBUBAJICHT-
HBIMH WIH IPESBOCXOAAT CTAHJAPTHI, YKA3aHHBIC BBIIIE.

INpuvenennst rudkux kabeaeH, ONTHKO-BOJIOKOHHBIX U T.II., HCIIONIB3yEMBIX UL CIICHUATBHBIX LIENICH,
MOXET OBITh JOIYIICHO IPH YCIOBHM, YTO OHM H3TOTOBICHBI M HCIBITAHBI B COOTBETCTBHE C
0J0OPCHHBIMU CTAHIAPTAMH.

ITpu sToM MmoryT npumensthes cranzaptel MOK 60331-23 — mmst xabened mepesadu JaHHBIX U
60331-25 — i1 ONTHKO-BONOKOHHEIX KabemeH.

B oTHOwmICHMHM HCHbITaHWM KaOeleH Ha OTrHECTOMKOCTh [JOJDKHBI IMPHUMCHSTBCS CTaHAAPTHI
MD3K 60331-1 — s kabeneit ¢ BHemmHMM auamerpoM Oomee 20 mm u MOK 60331-21 mmu 60331-2
— JUI1 OCTAJIbHBIX KaOene.

16.8.1.2 JlomkHbl TpUMEHSTHCA KaOEIH M MPOBOAA ¢ MHOTONPOBOIOYHBIMH KHIAMU U INIOIIAIBIO
TIONIEPETHOTO CEICHUS KHIIBI HE MEHEE!

1 1,0 MM* — B HENsIX MHTAHHA, YIPABICHHS M CHTHATH3AIMH OTBETCTBEHHBIX YCTPOHCTE H B LETISX
MUTAHUS APYTHX YCTPOKCTB;
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20,75 MM® — B LEISIX YNPaBICHUSI M CUTHATU3ALNY,

30,5 MM® — B ICIIIX KOHTPOIBHO-H3MCPHTCIIBHBIX H BHYTPCHHEH CBA3H ¢ YHCIIOM JKHIT B Kabene He
MCHEE YCTHIPEX.

Jlst muTaHus HEOTBETCTBCHHBIX YCTPOHCTB AOIMYCKACTCs NPHMECHEHHE KabeneH ¢ OHOMPOBONOYHOH
JKHJION TUIOIAABI0 ceucHuUs 1,5 MM’ B MCHEC.

B nemsx mepeaaus JaHHBIX MOTYT NPHUMEHSTHCS BBICOKOYACTOTHBIE KaOeMH C AHAMETPOM SKHIbI
0.4 — 0,8 MM C y4eTOM MEXaHHUYECKOH MPOYHOCTH Takux Kabenei B coorBeTrctBur ¢ MIK 60092-370.

16.8.1.3 B cerix ¢ GonpIMMH WHAYKTHBHBIMA H €MKOCTHBIMH HArpy3KaMH JO/DKHBI HPHUMCHSATBCA
Ka0eIH, PACCYMTAHHBIC HA PA00YCC HANMPSDKCHHC, PABHOC MPUONU3UTCIBHO YABOCHHOMY HOMHHAIBHOMY
HANPSDKCHUIO CCTH.

16.8.1.4 Hanbonprmast JonyCTHMAast TCMIICPATyPa AU H3OJSILMH JKAJIB YCTaHABIHBASMOTO KaOCIist WiH
MpoBOZAA AOJDKHA ObITh, MO KpaitHed Mepe, Ha 10°C BbImEe npenycMaTpHBacMOM TeMIEparyphl
OKPY>KaromeH Cpebl.

16.8.1.5 B mecrax, NOABCPIKCHHBIX BO3ACHCTBHIO HE(TCIPOAYKTOB MM APYTOH arpeCCHBHOM CPEABL,
JIOJDKHBI PAMEHATBCS KAaOCITH, HMEIOIAE 000I0YKY, CTOMKYIO K BO3ACHCTBHIO AAaHHOH cpeapl. Kabenwn, He
o0aaroIye 3TUMA CBOMCTBAMH, JOIYCKACTCS MPOKIIABIBATh B TAKMX MECTAaX TOJBKO B MCTAIUTMICCKUX
Tpybax (cm. 16.8.8).

16.8.1.6 B mccrax, rae kabcme MOTYT HOABCPTarbCs MCXAHHMYCCKAM MOBPCKIACHUSM, JOJDKHBI
TPOKJIABIBATHCA KAaOCIH, HMCIOMME COOTBETCTBYIOIIYIO OPOHIO, a KabeIIH APYTHX TUIIOB JOJDKHBI B TAKHAX
MCCTaxX 3aIMUINATHCS WM NPOKIAABIBATECA B TpyOax (cm. 16.8.8).

16.8.1.7 Kabenmu, mATAOIHE SJACKTPUUICCKHUE MPUBO/BI CIPUHKIICPHOM CHCTEMBI M HOXKAPHOTO HAcoca
OT aBapUIHOIO UCTOYHHKA SICKTPHICCKON SHEPTUH, MPOJIOXKCHHBIC Y€PE3 IAXTHl MAIMUHHBIX MOMEIICHHH
Kkareropud A, kamOy3bl, CyIIMJIBHBIC M JPYTHE HOJOOHBIC MOMCINCHHS BBICOKOH MOXKAPHOH OMACHOCTH,
JODKHBI OBITh OTHCCTOMKHAMH FIIH 3AIIWIICHHBIME OT BO3JCHCTBHS INTAMCHH.

BrimieykazaHHbie  TPCOOBaHMs KACAIOTCS TAKKE Kabelned MUCTAHIMOHHOTO VIPABICHHSA ITHX
YCTPOKNCTB.

16.8.1.8 KaGenu ycrpoiicTe, TpeOyeMbIX A pabOTBl B YCIOBHAX IOXApa, BKIOYasd Kabeau ux
rmaranusa (M. 16.8.1.11), He JZO/DKHBI MPOKIAABIBATECA B TPACCaX, MPOXOAAIIHX YEPE3 MOMCLICHHS C
BBICOKOM MOXapHO# omacHocThio (M. 16.8.1.9) u B fomonHeHHE AN MACCAXHUPCKHX CYAOB — 4Cpe3
IJIaBHBIC BEPTHUKAIBHBIE IMPOTUBONOXKAPHBIE 30HBI, 3a HCKIIOYCHUEM CIy4aeB, KOrJa CaMH yCTPOMCTBA
Pa3MEINEHE B 3THUX MOMEIICHUAX.

B ciyuae HEOOXOAMMOCTH TaKOH IPOKIAIKH KaOeau JODKHBL ObITh OTHECTOUKHUMH B COOTBETCTBHH C
16.8.1.1.

16.8.1.9 K nomemenusm ¢ BRHICOKON TOXKAPHOH OMACHOCTBIO OTHOCSTCS:

MAIIMHHbBIE TIOMEINEHHUS KaTeropuu A;

MIOMEIIEHNs, CoAeprkalme o00pyJOBaHue [T IOATOTOBKY TOIUIMBA M APYTHX JETKO BOCILIAMEHSIO-
IIUXCS BEIECTB;

kamOy3bl M MX BCIIOMOTATEIbHBIC MOMEUICHWS, COAEpKAIINe OOOPYAOBAHHME ISl MPUTOTOBIIEHHS
TIALI;

TIpasieyHbIe, COAepKame 000PYAOBaHHE A CYIUKH,

JKUJIbIE TIOMEINEHHUS MOBHIIIEHHON IT0XKaPOOIaCHOCTH;

MaJIApHBIE, KIAA0BbIC U NOJOOHbBIE MOMEIIECHNS AT XPAHCHHS BOCIUIAMCHSIOLINXCS JKHAKOCTEH;

3aKPHITEIE M TIOJIY3aKpHITHIE B3PBIBOONIACHBIE ITIOMEINEHMS, U1 KOTOPBIX TPEOYeTCsl YCTAHOBKA
JIEKTPHIECKOTO 000PYI0BaHHS B3PHIBOALTHINCHHOTO UCTIONHCHHSI.

16.8.1.10 Kabemu, pacnpeienurtenbHble YCTPOHCTBA, KOMMYTALMOHHBIC W 3ALMTHEIE AIIaparhl,
YCTaHOBOYHAS aIIapaTrypa, OTHOCAIIUECS K 3TUM YCTPOMCTBAM, MODKHBEI OBITh TAKOW KOHCTPYKIIMU HITH
yCTaHABIUBATBCS TaKUM 0OPa3oM, ITOOBI CBECTH K MHHHMYMY BBIXOJ M3 CTPOSI 3THX YCTPOHCTB HM3-3a
Mokapa B JIFOOOM OJHOM M3 TakWX ITOMEINCHHH HIH 30H.

16.8.1.11 K ycrpoiicteam, TpeOyeMbiM 411 PabOTHL B YCIOBHAX MOXKAPA OTHOCATCS:

aBpabHas CUTHATIM3ALMS,

CHCTEMBI TIOXKAPOTYIICHS,



Ilpasuna xknaccugpurayuu 1 NOCMPOTIKU MOPCKUX CYO08
XI-103

CHrHaIM3auys 0O0HAPYKEHHS IOKapa,

CUTHATIM3AIMA MPEAYIIPEKACHHIS O MYCKE CHCTCM MOKAPOTYLICHHS,

YCTPOMCTBA YIIPABICHUS [IPOTHBOIIOXKAPHEIMHU ABEPSIMH C YKA3aTEJIIMH MX TOJOMXKCHHS,

YCTPOHCTBA YIIPABICHHS! BOJOHCTIPOHULIAEMBIMH IBEPSIMHU C YKA3aTE/IAMHU HX MOJOKEHUS U MPeAype-
JIUTCITBHOM CUTHATH3ALHCH,

aBapHMHOE OCBELICHHE,

KOMaHIHO-TPAHCIILIMOHHOE YCTPORCTBO;

HH3KOPACIOIOKECHHOS OCBELICHUE;

JWICTAaHLIIIOHHOC aBapHIHOE OTKIIOYCHHE CHCTEM, paboTa KOTOPBIX MOXKET MOAJCP’KUBATH PACIpPOC-
TpaHEHHE [0XKapa VW/HIK B3PhIBA.

16.8.1.12 TlpumeHeHHe OTHECTOHKMX KaOcieH Iyt yCTPOMCTB, ykasaHHeix B 16.8.1.11, He
00513aTENBbHO, ECITH:

.1 Ge3oTkazHOE (YHKIMOHUPOBAHHE YCTPOICTB OOCCICUMBACTCS, MO KpaWHEH Mepe, JBYXMNECTICBOM
WM PagHanbHOM MPOKIaaKoil kabenael, IPONOKCHHEIX HA MAKCHMAJIBHO BO3MOXKHOM YAAJIEHHH JPYT OT
Jpyra, Tak, 4TO TPU BBIXOAC M3 CTPOS OZHOU METIH WIH PAJHANBHOrO JIyda, OCTABINHECA COXPAHSIIOT
paboTOCIIOCOOHOCTE YCTPOHCTB;

.2 yCTpOHCTBA UMEIOT CAMOKOHTPONB IPU TAKUX IOBPEKICHHSX, KAK KOPOTKOE 3aMBIKAHHE, OOPHIB
LICTIH, 3aMBIKAHHE Ha KOPIyC iIM Oe30TKazHOS (YHKIMOHHPOBAHWE STHX YCTPOHCTB 0oOecreduBacTcs
JyOnupoBaHueM Kabeneil, MPONTOKECHHBIX PA3HBIMH TPACCAMH HA MAKCHMAlbHO BO3MOXHOM YIQJICHUH
JpYT OT Apyra.

16.8.2 IToaGop xabeseii H NPOBOAOB MO HATPY3KaM.

16.8.2.1 /InurenpHBIC AOIYCTHMBIC TOKOBBIC HATPY3KH Ul OXHOKHIIBHBIX KAOCICH W MPOBOAOB C
PasIMIHBIME HU30JIALHOHHBIMY MaTepHaIaMH JIO0/DKHBI COOTBETCTBOBATh YKa3aHHBIM B Tabm. 16.8.2.1.

Tabnuna 16.8.2.1
JmMTe/bHbIe JOIYCTUMbIE TOKOBbIE HATPY3KH OTHOKWILHBIX Kade/Ieil H MPOBOIOB, A,

€ M30JIsALMel U3 Pa3/IMYHBIX MaTepHAJIOB 1Al T PaTyphI OKp if cpempl 45 °C
H30/1MOHHBIN MaTepHal
o TonusuauIxIOpHA | TTOJMBHHIIXIOPHI ByTtunosas pe3uHa OrunennpomuienoBas | CHIHKOHOBaA pesuHa
OMUHATBLHOS ) OBbIuHEIH TeIUIOCTOMKMI pe3uHa, MOJMOTHICH WIH MHHEepaJIbHast
CCUCHHE XKHUJIBI, MM CeTyaToM CTPYKTYphI HBOJISILIHS
MaxcuMaibHO JoIycTHMas paGoyast TeMIepaTypa xuist, °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 —

IpuBseaeHHBIC B 9TOH TAOJIHIE TOKOBBIC HArPY3KH OTHOCATCA K CIEAYIOLIMM MPOKIAIKaM Kabemei:

npoknajke He Gosee mecTr kabenel B 0THOM Iy4KE MM B OTUH PAZ C IVIOTHBIM MPHIECTAHUEM APYT K
ApyrYy;

npoknaake kabenel B Ba psiga, HE3aBUCHMO OT 4MCIA Kabenel B PAAy, IPH YCIOBHH, UTO MEXKIY
IPYIION WK MyYKOM M3 IIeCTH Kabesel mMeeTcs: CBOOOJHOE MPOCTPAHCTBO M LUPKYIAIUN BO3AYXA.
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Ipu mpoxmaxke Gomee wecty Kabened B MydKe, KOTOPHIE MOTYT OBITh OXHOBPEMEHHO HArPYIKCHBI
HOMUHAJIBHBIM TOKOM, WM IIPH OTCYTCTBHM CBOOOJHOTO MPOCTPAHCTBA MCKAY HHAMH LIl LIAPKYILIIMH
BO3/yXa JOIyCTUMEBIC TaOIMLICH TOKOBBIE HATPY3KH AN JAHHOTO CEYCHHUSI JOJDKHEI ObITh CHIDKCHHI Ha 15 %
(xoadduument 0,85).

16.8.2.2 BemuriHa HOMHUHAIBHBIX HATPY30K B aMIICPAX ISl CCUCHHH, MPUBSACHHBIX B Ta0n. 16.8.2.1, a
TAKOKE A7 MIOOBIX CEUCHHM PACcCUUTEIBAIOTCS IO (opmyae

— ~ Q0,625
I=aS s (16.8.2.2)
rae o — k03b(HUIIEHT, COOTBETCTBYIOIIHI MAKCHUMAILHO JOMYCTHMOM padoueil TeMiepaType JKHIbl, KOTOPbIil onpeernseTcs no
tabn. 16.8.2.2;

S — HOMHHAILHOE CEUCHUE KUIIBI.

TaGnuma 16.82.2

MaxcuMaIBHO AOIYCTHMAS KosdduipenT o U1 HOMHHAILHOM IUIOIMAH CEUCHUS KHJBI S, MM
pabouast Temmepatypa KWl “C

=25 <25
60 9.5 8
65 11 10
70 12 11,5
75 13,5 13
80 15 15
85 16 16
90 17 18
95 18 20

16.8.2.3 JlomycTHMBIC TOKOBBIE HATPY3KH IS ABYX-, TPEX- H YCTBIPEXKIIIbHBIX KaOeneH JOIKHBI
ONpECAThCS IIyTEM CHIDKCHHSI HArpy3KH, ykasaHHOW B Tabm. 16.8.2.1 mns maHHOro cedeHus, mpu
MOMOIIK CNEAYIOLUIHNX MOMPABOYHBIX KO3 QHULIIEHTOB:

0,85 — ams ABYXKMJIBHBIX KaOC/ICH,

0,70 — a5 TpeX- ¥ YETHIPEXKIIBHBIX KaOemeH.

16.8.2.4 JlonycTrMBIC TOKOBBIC HArPy3KH KaOCIe U MPOBOAOB, YCTAHOBICHHBIX B IICIIX C TTOBTOPHO-
KPaTKOBPEMEHHON MIIM KPATKOBPEMEHHOHN HArpy3KOH, JODKHBI OIMPEAENAThCA YMHOKCHUCM JTUTENbHBIX
Harpy3ok kabesneH, ykasaHHbix B Ta01. 16.8.2.1 umu BeiGpannbix o 16.8.2.2, Ha mompasounsic ko3hdu-
LHCHTHI, yKa3aHHeC B Ta0n. 16.8.2 4.

16.8.2.5 JlomycTiMBIE TOKOBBIC HATPY3KH, yKazaHHbIC B Ta01. 16.8.2.1, mpuBe ACHBI AL TEMIIEPATYPHI
OKpysKaromeH cpensl, pasHoi 45 °C.

INonpasounsie kK03 GUIMEHTH AT IEPECUETa AOMYCTUMBIX Harpy30K, KOTOPbIC JODKHBI BBOAUTBCS B
3aBUCHMOCTH OT TEMIICPATYPHI OKPYKAOIICH CPEabl, mpuBeAcHbI B Tabm. 16.8.2.5.

16.8.2.6 Ilpu moadope xabeneit 1y KOHECUHBIX LETCH OCBCIICHHS WIH HarPEBATCIIBHBIX PHOOPOB HE
JOJKHBI TIPAMEHATHCS HUKAKHE TOIPABOYHBIE KO(D(PHUIIUCHTH TOKOBOH HAIPY3KH U OJHOBPCMEHHOCTH.

16.8.2.7 KaGemu nOmKHBI OBITH PACCUMTAHBI TAKUM 00pa3oM, YTOOR OHH MOTJIH BBIJCPIKATH
MaKCUMAJIbHBIH MPOTEKAEMBIM MO LENH TOK KOPOTKOTO 3aMBIKAHHMA C YYE€TOM TOKOBPEMEHHOU
XapPaKTEPHCTHKU 3AIUTHBIX YCTPOMCTB M MHKOBOTO 3HAMCHHS OXKHMIAEMOTO TOKA KOPOTKOTO 3aMBIKAHMS
B IIEPBOM IIOIYIEPHOAE.

16.8.2.8 Kabenu, mpoxmagsiBacMbic TAPaLICIbHO A OAHOM M TOHM e (ha3bl WK MOJKOCA, JOJIKHBI
OBITH OJHOTO THIIA, TIPOKJAIBIBATHCS COBMECTHO H HMETh OJMHAKOBHIE CEUCHMs HE MeHee 10 MM>
OJUHAKOBYIO [JIIHHY.

16.8.3 Bri6op muiomagn ceyeHns: kaGesieif Ha JONyCTHMOE MaJeHHe HANPSKEHHSI.

16.8.3.1 Ilagenune HampspkeHMS Ha Kabenae, COCOUHSIONIEM TCHEPATOPHl C TIABHBIM pacpe-
JEIUTEIBHBIM IMTOM WM C aBapUIHBIM PACIIPEACTUTEIBHBIM IIUTOM, HE JODKHO HpeBslmars 1 %.

16.8.3.2 TageHue HampspKEHUS MEKAY COOPHBIMH IIMHAMH [TIABHOTO PACIPEICTHUTEIBHOIO LIUTA
WM aBapMMHOTO PACHpPENETUTEIbHOTO IMUTA M JIIOOBIMH TOYKAMH VCTAaHOBKH IPH HOPMAIbHBIX
YCIOBHAX PabOTHI HE JO/DKHO NMPEBBILIATH 6 % HOMHMHANBHONO HAMPSIKEHUS, a Ui MOTPEOUTENeH,
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Tabauna 16.8.2.4
IonpaBounbie Ko3¢GdympeHTHI st Kadesieil H IPOBOIOE ¢ METALIHMYECKOH H (e3 MeTa/LITMe Kol 000T0uKH

TIOBTOPHO-KPATKOBPEMCHHBIH PEKUM KparkoBpemennas paborta KpatkoBpemennas paGota
1IB 40% 30 Mun 60 mMuH
HomunamsHoe
CeueHHe JKHIIBL, MM> Kabesm u npososia
¢ MeTaLHYeCKH- | Ge3 MeTaumuec- |c Me’I‘aJ'IJIPI‘IeCKPIMPII 6e3 MEeTAILTHYECKHX | ¢ MeTaJUTHUeCKH- | G663 METAJUIMICCKHX
MH 000JI0d9KaMH | KHX 000J109eK 000I09KaMu obosrouex MH 060s10uKaMH 06oouck
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
II . Tabauma 16.8.2.5
onpaBouHble K03¢pHIMEeHTHI B 3aBHCHMOCTH 0T TeEMITEPATYPHI OKpYKaiolllel cpelbl
MakcHMaJIbHO Temmepatypa okpyxatomei cpesL, °C
JlonycTaMas pabouast
TeMIICpaTypa KHJIbI, 35 40 45 50 55 60 65 70 75 80 85
°C
60 1,29 1,15 1,00 0,82 — — — — — — —
65 1,22 1,12 1,00 0,87 0,71 — — — — — —
70 1,18 1,10 1,00 0,89 0,77 0,63 — — — — —
75 1,15 1,08 1,00 0.91 0,82 0,71 0,58 — — — —
80 1,13 1,07 1,00 0,93 0,85 0,76 0,65 0,53 — — —
85 1,12 1,06 1,00 0,94 0,87 0,79 0,71 0,61 0,50 — —
90 1,10 1,05 1,00 0,94 0,88 0,82 0,74 0,67 0,58 0,47 —
95 1,10 1,05 1,00 0,95 0,89 0,84 0,77 0,71 0,63 0,55 0,45

HMUTAEMBIX OT AKKYMV/ITOpPHOHM Oarapen ¢ HOMHHAIBHBIM HampsokeHueMm go 50 B, sta BenuuuHa
MOXKET ObITh yBenwucHa 10 10 %.

J1s uened CHUrHajIbHO-OTIMYUTEIBHBIX (poHApEit MoXeT ObITh MOTPEOOBAHO OTPAHUYECHHE MAACHUS
HAIPSDKEHUS HA MCHBINYIO BEJIHUYHHY U1 00CCICICHHUS TPCOYEMBIX CBETOBBIX XapaKTCPHCTHK.

[pr KpaTKOBPECMEHHBIX HArpy3Kax, HANPUMEP, MPU IMYCKE JJICKTPHUCCKUX JBHUIATCICH, MOTYT OBITh
JOMYILECHBI OObLINE MAACHHS HAMPSDKSHUS, CCIIH 3TO HE BHI30OBET HAPYLICHHUS B paboTe CyA0BOH MEKTPH-
YECKOHN YCTAHOBKH.

16.8.3.3 Kabenu, cnyxainue A MUTAHAA SNICKTPHUCCKUX JBUrareiel NepeMEHHOrO TOKA ¢ MPSIMbIM
ITyCKOM, AOJIKHBI OBITh TaK PACCUMTAHBI, YTOOBI MAJCHHUC HANPSDKCHHS HA KIEMMax JABHIaTels B MOMEHT
IIyCKa HE mpessnnano 25 % HOMHHANBHOTO HANPSDKCHHAL.

16.8.4 Ilpoknaaka xabeneii.

16.8.4.1 Kabenu 1omkHBI OBITE MPONOXKEHBI IO BO3MOKHOCTH MO NMPSAMBIM H JOCTYIHBIM TPAcCaM.

Tpacchl AOKHBI NPOXOAMTH 4YEPEe3 MECTa, B KOTOPHIX KaGemu He OyAyT moABEprarbCs mpo-
JOKHTEBHOMY BO3ACHCTBHIO MAaClia, TOTLIHBA, BOABI M YPE3MEPHOTO BHEIIHETO MOAOTPEBA.

KaGenbHbIe TpPacChl HOJDKHBI HAXOOUTHCA HA paccTosHUM HE MeHee 100 MM OT HCTOYHHKOB TEIUIA.
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16.8.4.2 Ha paccrosHun menee 50 MM OT /IBOHHOro AHa W OT LMCTEPHBI TOIJIMBA WM Macia He
JIOJKHBI TIPOKJIAABIBATECS HUKAKWe KaOel.

OT HapyxHOH OOmMWBKH, a TaKXKe¢ OT IPOTHBOMOXAPHBIX, BONOHCMPOHUIIAEMBIX M
ra3oHenpoHHLaemMblxX nepedopok u nany6 kabesnu A0/MKHbI HAXOAHWTLCS Ha PacCTOSHUMU He MeHee 20 MM.

16.8.4.3 TIpu npoknaake kKaOesIbHbIX MYYKOB, HE HCMbITAHHBIX HA PAacMpOCTPaHEHUE IJIAMEHH,
JIOMKHBI ObITh MPEAYCMOTPEHDI CIIEAYIOLIUE MEPDI:

.1 nomxHBl OBITH NMPHMCHEHBI OTHE33[ICPKUBAIOINHEC KOHCTPYKLMH, MO KpaiiHeii Mepe, tuma B-0
(cM. taroke 2.1.2.5 yactu VI «lIpoTmBomo:kapHas 3amuTa») Ha BXoJaX KaOCIBHBIX IMYYKOB B TJIABHBIHA
pacnpeneauTENbHbIA LUNUT, aBapUiiHbIA pacnpeienuTeNbHbIA LWKUT, LIEHTPalbHbIE TOCTbl YNpPaBJICHUS,
IWHTHl UEHTPAJW30BAHHOTO YMNPABJICHHS CUIOBOH YCTAHOBKOH W MEXaHW3MOB OTBETCTBEHHOIO Has-
HAYEHHA, A TAKOKE HA KaKJIOM KOHLIC MOJIHOCTBIO 3aKpPbIThIX Tpace (cM. puc. 16.8.4.3-1);

o

|
| | Oenesadepeusaionas
I

A
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,’(F =
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7 AW

Puc. 16.8.4.3.1 3aiuuta noaHOCTHIO 3aKpbITON KabenbHOM Tpaces! Tuna B-0

.2 B 3aKpHITHIX M TOJIy3aKPHITBIX MOMELICHUSAX U MPOCTPAHCTBAaX KaGeJbHBbIE MyYKH, YIOKSHHBIC B
TIOJTY3aKPBITHIX M OTKPBITBIX TPaccax, AOJLKHBI OBITh 3aIULIECHBI:

OrHECTOMKOH Maccoii, HANOKEHHOH MO Beel yIuHE A5 BEPTHKANLHBIX TPAcC W y4acTkaMu AjauHOH 1 M ¢
uHrepBalamu 14 M ang ropusoHTanbHbIX Tpacc (cMm. puc. 16.8.4.3.2-1), unn nytem npuMeHeHHs
OrHE3a/ICPXKUBAOIIMX KOHCTpYKimid Tuma B-0, mo kpaiiHeii mMepe, Ha kaxnoii Bropoii mamyGe W depes
KKIIBIC 6 M VTS BEPTHKATBHBIX TPacc U Yepes Kakapie 14 M U1 rOpU30HTATBHBIX Tpace (CM. puc. 16.8.4.3.2-2).
OrHe3a/iepXKHBAIOLLINE KOHCTPYKUMH JIOJDKHBI BBIMOJIHATBCS U3 CTalbHBIX JIMCTOB TOJLUMHON He MeHee 3 MM H
pa3mMepaMu, yKazaHHbIMH Ha puc. 16.8.4.3.2-2;

.3 kabesibHblE€ My4KW, NPOKIA/ABIBAEMbIE B I'PY30BbIX TPIOMAX, JOMKHbI ObITb 3aLUMILEHBI [yTEM
MIPUMCHEHHS OTHE3aIepKUBAIONIMX KOHCTPYKIWMif TiNa B-0, o kpaiiHeii Mepe, B OKOHEYHOCTAX TPIOMA.
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16.8.4.4 Kabenu c HapyKHOH MeTalNIMYeCKOH OGONOUKOH JOMyCKaeTcs NPOKIajabiBaTh Ha
KOHCTPYKIIMSX M3 JIETKOTO METAILIA HIH KPETHTh ¢ MOMOLIBIO CKOO M3 JIETKOTO METAUIA TOJIBKO B CITydac
MPUMCHCHHUS HAJACKHOH aHTHKOPPO3HOHHOM 3aIlUTHI.

16.8.4.5 B TpromMax CyXOrpy3HBIX CYAOB, NMPEIHA3HAUCHHBIX JJI1 HNCPEBO3KH OMACHBIX TPYy30B, Kak
MPABHJIO, NPOKJIAAKA TPAH3UTHBIX KaOeieH He AOMyCKAeTCs.

B ciayuac HCOOXOAMMOCTH TAKOW MPOKJIAAKU JOJKHBI OBITh BBINOIHCHBI TpeOoBaHus 2.9.

16.8.4.6 KaGenu, npokiaapiBacMbic Ha PHIOOIOBHBIX CyAaX B MECTaX, MOABEP)KCHHBIX ACHCTBHIO COJIH,
JIOJDKHBI OBITh COOTBETCTBCHHO 3AIIHINCHBI KOXKYXaMH M MMETh OOONOYKH, CTOHKHE K BO3ACHCTBHIO
COMH.

16.8.4.7 PexomMeHAyeTCS HEC MPOKIAABIBATh KAOCIH HOA HACTHIOM MAUIMHHBIX momemeHuii. Ecnu
TaKas MpOKJIaAKa HeOOX0quMa, Kabe i JOJDKHBI TIPOKIIAIbIBATHCS B METAIUTMYCCKUX TPYOax MM B 3aKpHI-
ThIX KaHanax (cMm. 16.8.8).

16.8.4.8 V xabcncii, NPOKIAABPIBACMBIX YCPC3 PACIIMPHTCIBHBIC COCAHHCHHUS KOPIYCa, JOLKHBI OBITh
MPEAYCMOTPCHBI KOMIICHCAIHOHHBIC NICTIIH PAANYCOM, JOCTATOYHBIM ISl TAKOrO COeAUHeHus. BHyTpeH-
HUH JHAMETP NETIM JODKCH ObITh HE MECHEE 12 HApYXKHBIX AMAMETPOB KaOCIIs.

16.8.4.9 Tpoxnanka kaGeici ¢ M30JHMMCH HA PA3HBIC JOMYCTUMBIC TEMIICPATyPhl B OOIUX KaGesb-
HBIX TPaccax JOJDKHA OCYINECTBIATBCA TAaKMM OOpa3oM, 4TOOBI KaOCIH HE HArpeBaIHCh BBILIC
JOMyCTHUMOM TEMIIEPaTyphl.

16.8.4.10 Kabemu ¢ pasHBIMH 3amUTHBIMH OOONOYKAMH, M3 KOTOPBIX MCHEE CTOMKHE MOTYT
MOABEPrarhCs MOBPEKACHHUIO, HE JOJDKHBI IMMPOKJIAABIBATECS B 00IICH TpyOe, oOmeM sxenode uinu Apyrum
CHoCOO0M COBMECTHOM HE3aKPCIUICHHOH MPOKIANKH.

16.8.4.11 2Kus1 MHOTOXKHIIBHBIX KaOeNIei HE JOIDKHBI HCTIONMB30BAThCA A MATAHUS H YIPaBICHUI HE
CBSI3AHHBIX JPYT C APYrOM OTBETCTBCHHBIX YCTPOHCTB.

B MHOTOXIIBHOM Kabene He AOIMyCKacTCs MPUMCHCHAC OXHOBPEMECHHO OC30IAaCHOTO HANpPSXKCHUI U
padounx HANpPSHKCHHUH, NPESBHINAOMMX OC30MACHBIC.

16.8.4.12 Tlpu nuraHuu yCTPOKWCTB MO ABYM OTACNBHBIM (puaepaM OHH AODKHBI IPOKIAABIBATHCA
Pa3HBIMH TPACcCaMH, 110 BO3MOKHOCTH Ha MAKCHMAIbHOM PACCTOSIHUM JPYT OT JPYyra B TOPH3OHTAIBHOM H
BCPTHKATBHOM HAIPABICHUAX.

16.8.4.13 Ilpu npoxnaake kabenei B KaHAIAX U APYTHX KOHCTPYKIMAX, H3TOTOBJICHHBIX H3 TOPHOUHX
MarepuaoB, paldoHbl MPOKIAIKM KabeneH JO/DKHBI OBITh 3aIMMINEHBI OT BO3TOPaHHS € IHOMOLIBIO
OTHE3AINUTHBIX CPEACTB TAKHX, KaK OOTHIIOBKA, MOKPHITHS MM IIPOIIMTKA.

16.8.4.14 TpoxnaapiBacMbic KaOCIH HE AOJDKHBI OBITH YTOILUICHBI B TCILIOBYIO HIIH 3BYKOBYIO H30JIALHIO,
€CTH OHA M3TOTOBICHA M3 IOprodMx MarepuaioB. OT Takod M30/simH KabemH AODKHBEI OBITH OTACICHBI
OOJIMLIOBKOM M3 HETOPIOYMEro MarepHaia MK PACIONOoNKEHBI Ha PacCTOsSHUN He MeHee 20 MM OT Hee.

IIpn mpoxmagke B TEINIOBOH MM 3BYKOBOM H30MIAIMH, M3TOTOBJICHHOH H3 HETOPHOYMX MATEPHAJIOB,
kaOeJIi JOJDKHBI OBITh PACCIUTAHbI C COOTBETCTBYIOIMM CHIDKCHHCM HArpy3KH.

16.8.4.15 Kabemu, mpoxmagsiBacMble B OXNKIACMBIX HOMCIICHHAX, JO/DKHBI MMETH 3aIlIUTHYIO
000I0UKY M3 MCTa/U1a, MOJUXJIOPONPEHOBOM PE3WHBI WM W3 JPYroro Marepuana, CTOHKOro K
BO3JCHCTBHIO XOJOJWIBHOIO arcHTa.

Ecnu xabGenn umeroT GPOHIO, OHA TODKHA OBITh HAJICKAIIUM OOPA30M 3aLIMINEHA OT KOPPO3HH.

16.8.4.16 Kabenp B OXJI@KAACMBIX TMOMCINCHUSX JOJDKCH MPOKJIAABIBATECS HA NEePHOPHPOBAHHBIX
MAaHEIIX WX MOCTaX U KPEMUThCS TAKUM CIOCOOOM, YTOOBI COXPAHHUIOCh CBOOOJHOE IPOCTPAHCTBO
MEKIY KaOeaeM U CTCHKaMH romMerneHust. [TaHe u, MOCTBI B KPETIC:KHBIC CKOOBI JOJIKHBI OBITH 3aLHIIEHBI
OT KOPPO3HH.

Ecnu xabenu nepecekaroT TCILTOBYIO H30LILMIO OXJIAXKAAEMOT0 TIOMEIIEHHMSI, OHH JODKHBI MPOXOAHUTH
Hgepe3 Hee MO MPSAMBIM YIVIOM B COOTBETCTBYIOLICH BTYIIKE, VIUIOTHCHHOH ¢ 0OEHX CTOPOH.

16.8.4.17 Tpu npoxnaake kabenel JOMKHBI OBITh BHIACPKAHB MHHUMAJIBHBIE BHYTPCHHHE PAaUYChI
m3rudoB kadened B coorseTcTBHU ¢ Tadm. 16.8.4.17.

MuHHMaIBHBIC BHYTPCHHHIE PAIAYCH H3ruOa BRICOKOYACTOTHBIX KabecH nepeJady JAHHBIX JOKHbI
COCTaBJISITh HE MEHEE 8 BHELIHMX AUAMETPOB JJI1 HESKPAHUPOBAHHBIX U 10 BHEIIHMX AMAMETPOB AJIs
SKPaHHPOBAHHBIX KalbenacH.
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Tabnuna 16.84.17
Tun kaGesst
BHemnuit nnametp MMuHUMaTBHBIH
Marepuan H30IALHH Bup 3amuTtHOH 060J104KH KaGeJs1, MM panuyc u3ruba
KabeJi KabeIist KaGeJis
Pesuna win nonuBHHIWIXIopHA | BponrpoBanme MeTalHYeckoi JieHToH WM npoosiokol | JIroGoit 10d
Meraumdeckas oIieTKa JIro6oii 6d
Cruiap cBdHIA B OPOHS JIro6oit 6d
Jo 9,5 3d
Jlpyrue o6on09Ku 9.5 510 25,4 ad
Cerime 25,4 6d
JlakoTkann Jro6ast JIroGoii 8d
MunepanbHast H30JALUHA Meraunueckas Ho 7 2d
7 o 12,7 3d
Cepime 12,7 4d
DruieHnporieHoBas pesuHa win | Iloynporoasmas u/wim MeTaHIecKast 25 u Gonee 10d
TOJIMSTAJICH CETYATOH CTPYKTYpbl

16.8.4.18 Kabenu u 3a3cMISIOMHIC NICPEMBIYKH 00OPYIOBAHUA, YCTAHOBICHHOTO HA aMOPTH3aTOpax,
JIOJDKHBI OBITH TOABEACHBI TAKMM 00pPa3oM, 4TOObI OHH HE MOBPCIKAATUCH B YCIOBHSIX 3KCILTYaTaLUH.

16.8.4.19 KaGenu, npokiaapiBacMbIe HA OTKPBITHIX YACTAX CYJHA U MAYTaX, JOJDKHBI OBITH 3aLIHLLIECHBI
OT MPSIMOTO BO3ACHCTBUA CONHCUHOM paJHallvu.

16.8.5 Kpennenue xabeneii.

16.8.5.1 KaGemu n0mkHBI OBITh COOTBETCTBEHHO 3aKPEIUIEHBI ¢ TIOMOIIBIO CKOO, 3aKMMOB, 000HM H
T. I, M3TOTOBJICHHBIX M3 METaJLIA JTHOO HETOPIOUETO MITH TPYAHOBOCILIAMEHAIOLIETOCA MaTcpHaia.

[ToBepXHOCTh KPCIUICHHMS AO/KHA OBITH AOCTATOYHO LIMPOKOH M HE JOMKHA UMETh OCTPHIX KPacs.
Kpermnenust nomkHbl ObITh 1MOAOOpaHBI TakuM oOpa3oM, uToObl KabelH KPemwiuch MPOYHO Oc3
TIOBPEIKACHHUS WX 3AIMUTHBIX 000TI0UEK.

16.8.5.2 PaccrosiHust Mekay KpPEIUICHHSAMH KaOelnel IpH TOPHU3OHTATIBHON MPOKIAAKE HE JOJDKHBI
MPEBRIIATH IPUBCACHHBIX B Tabn. 16.8.5.2.

Tabnuma 16.8.52

Bueninuii tuametp kabesis, MM PaccrosiHHe MeXKAY KpeIICHHSAMH, MM, I Kabeeii
CBBIIITE bt 6e3 GpoHM ¢ Gponeit ¢ MHHEpaIbHOH H3o/BIIHe
— 8 200 250 300
8 13 250 300 370
13 20 300 350 450
20 30 350 400 450
30 — 400 450 450

IMpu npoxnaake kabeapHBIX TPAce HA KAOSTBHBIX JICCTHHLAX BHYTPH IOMCINCHUHN PACCTOSHHE MEXKAY
KpCIUICHUAMH KaOened MoxeT ObiTh yBenmdeHo A0 900 mm. Ilpum sTOoM paccrosHue MEKIY OmopamMu
KaOCIbHBIX TPACC (TICPEKIAAUHBI ICCTHHUIIR) HE AOJDKHO TpeBhimars 400 M.

[Tpn BepTHKATBHON MPOKIAAKE KaOEICH 3TH PACcCCTOSHHUA MOTYT OBITh VBEIHUCHH Ha 25 Y.

16.8.5.3 Kpemnenue kaGeneil MODKHO OBITH BBIMOIHCHO TAaKUM 00pas’oM, YTOOBI MCXAHHYSCKHES
VCHIMS, BO3HUKAIOIIUE B KaOelsIX, HE MEPeJaBaIuch HA X BBOJABI U MPHCOCIUHCHHUS.

16.8.5.4 KaGempHble Tpacchl M KaOemy, MPOKIAIBIBACMBIC MAPATICIBbHO OOIIMBKE KOPIyca CyZAHA,
JOJDKHBI KPSTIUTBCS K HA0OPY KOpIyca, a He K OOLIMBKE.
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Ha BOAOHCTIPOHULIACMBIX nepe6op1<ax H MadTax Ka6eJ'II/I JOJKHBI KPCIUTBCA Ha CNICHHAJIBHBIX KOH-
CTPYKIHMAX (KacceTax, MOCTax, MOAYLIKAX U T. I.).

16.8.5.5 Kabemu, uaympe mnapamieiapHO mepeOopkaM, MOABEPKEHHBIM OTHOTEBAHHIO, JOJDKHBI
MPOKTAABIBATHCS HA MOCTHKAX HMJIH HA NepGOPHPOBAHHBIX MAHEIX TAKUM 00pa3oM, YTOObI COXPAHHIIOCH
MPOCTPAHCTBO MEKIY KabeSIMU M TIepeOOpKaMm.

16.8.5.6 KabembHbIe Tpacch! JODKHBI MPOKTIAABIBATECS ¢ MHHUMATBHBIM YHCIIOM NiepeceueHui. B Mecrax
TICPECEUCHIST KaOesl MODKHBI TIPUMEHSTECS MOCTHKHA. MeXIy MOCTHKOM H TEPEKPELIMBAIOLICHCS ¢ HUM
KabeIbHON TPAcCOM JODKEH OCTABATHCS BO3AYLIHBIA 3a30p HE MEHEE 5 MM.

16.8.5.7 151 cya0B M3 HCMPOBOASINMX MATCPHAIOB JOIMYCKACTCS PaBHOLICHHAA 3aMeHa TpeGoBaHuii Mo
MPOKTAAKE, KPEIUICHHUIO U YINIOTHSHHIO MPOXOJ0B KabeneH U KabenbHBIX Tpace, npeabsasisembix [Ipasu-
JaMM K CTJIbHBIM CyJaM, OOYCIOBICHHBIX TCXHOJOTHEH H3TOTOBICHHSA KOPIYCOB M3 HEMPOBOAAIINX
MaTCpUAIOB, MPUMCHSICMBIMA MAaTCpHUAJIAMH U T.II.

16.8.6 Ilpoxoap! kabeneii yepes nanyobl H mepedOpPKH.

16.8.6.1 Tpoxoapr kabeneii Yepe3 BOXOHCIIPOHHUIIACMBIE, TA30HEMPOHHLIAEMBIE U MPOTHBOTIOXKAPHEIE
nepeOopKH U nanyObl JODKHBL OBITh YIUIOTHEHBIL.

ViotHeHHST B MECTaX MPOXOAOB Kabened wepe3 ykasaHHble MepeCOpkH M manyObl HE JOJDKHBI
CHUKATh UX HCIPOHULACMOCTH, MPUYCM HA Kxabenu He AOJDKHBI NIEPCAABATBCA yCHIHA, BOSHUKAKOMUC OT
yopyrux achopmarii kopmyca.

16.8.6.2 Tlpu npoxanke kabeist yepe3 MPOHHIEAEMBIC MEPeOOPKH WK 3NEMEHTHl Habopa TOMIIHHOH
MEHEe 6 MM B OTBEPCTHS /Ul HPOXoJa Kabeneil JOIDKHBI YCTAHABIHMBATBCA OONMLOBKH HITH BTYJKH,
MPEIOXPAHIIOMHC KaOeIb OT MOBPECIKACHUH.

[pu Tomuuue mepeOoOpok wimu HAOOpa 6 MM U OOJCC YCTAHABIHBATh OONHLIOBKY WIH BTYJIKY HE
TpeOyeTcs, HO KPOMKH OTBEPCTHSL XOJDKHBI ObITh 3aKPYIICHBL.

16.8.6.3 Tpoxmanka xabenaci 9epe3 BOJOHCIIPOHUIIACMBIC MANyOBl JOMKHA OBITH BHIMOJHEHA OXHHM
U3 CIIEAYIOIKX CHOCOOO0B:

.1 B Metanmeckux Tpybax (CToskax), BEICTYMAIOLINX Haa naixyOoii Ha BeicoTy He MeHee 900 MM, B
MeCTax, IIe BO3MOXKHBI MEXaHHYECKHE MOBPEKACHHA Kalens, U Ha BHICOTY HE MCHEC BBICOTbI KOMHHICA
JBEpeH Mg AaHHOrO MOMELIEHMA, TAe Takas BO3MOXKHOCTb OTCYTCTBYET;

.2 B 00muX MCTAUIMYECKHUX CTakaHax WIM B KOpPOOKax ¢ AOMOJHHTCIBHOM 3amuTod Kabcime
KOXKyXaMH BBICOTOH, yka3aHHOH B 16.8.6.3.1.

Kopobxu nomKkHbl OBITH YIIOTHCHB! KaOEIBHEIMH MacCaMH, a TpyObl JOJDKHBI HMETh CAIbHHKU HITH
OBITH YIUIOTHEHBI KabeIbHOH Maccou.

16.8.6.4 BaHyTpcHHCE MOMEPEUHOC CCUCHUE KAXKIOTO MPOXOJa HODKHO OBITH 3aITOTHCHO KaOCIAMHU HE
6onee uem Ha 40 %. [l MOAYABHBIX CHCTEM YIUIOTHEHHS CTENCHb 3allOJHCHUS MPOXO/A ONPEACTSICTCS B
COOTBETCTBHH € OJOOPCHHOH KOHCTPYKLHCH.

16.8.7 YuioTHHTEIBHBIE MACCHI.

16.8.7.1 [Ins 3amonHcHHA KaOCOBHEIX KOPOOOK B BOJOHEMPOHHLIACMBIX mEpebopkax M mamybax
JOJDKHBI TIPUMCHATHCS YIUIOTHHTCIIBHBIC MACCHI, 00JaJaloIHe XOPOLUINM CHEIUICHHEM C BHYTPCHHAMH
MOBEPXHOCTSIMH  KaOC/IbHBIX KOPOOOK M obomouxkamu kabenel, CTOMKAMH K BO3ACHCTBHIO BOJBI U
HE(TEIPOAYKTOB, HE JAIOLIHUMH YCAAOK U HApyHMICHUH FePMETHYHOCTH MPH AMHUTCILHOH 3KCILTyaTalHl B
YCIIOBHSIX, OTOBOPEHHBIX B 2.1.1 m 2.1.2.

16.8.7.2 VYmnorHeHus: kaDeTbHBIX HPOXOAOB 4YE€PE3 MPOTHBOMOXKAPHBIC NEPCOOPKH AOMKHBI OBITH
TaKUMH, 9TOOBI OHM BBIACPXKATH CTAHJAPTHOS HCIBITAHHE OTHECTOHKOCTH, MPEXYCMOTPEHHOE IS
niepeSopku garHOTO THma B 2.1.2 wactm VI «lIpotnBonoxkapHas 3amuTay.

16.8.8 IIpokaaaka xkabeseii B Tpy0ax u Ka0eJbHbIX KaHAJIAX.

16.8.8.1 Meramtnueckue TpyObl M KaHAIBI, B KOTOPBIX HPOKIAABIBAIOTCS KabemH, JOKHBI OBITH
3AIUIICHBI OT KOPPO3WH C BHYTPECHHEH M HAPYKHOM CTOPOHBI. BHY TPEHH S HOBEPXHOCTH TPYO M KaHATIOB
JO/DKHA OBITh POBHOM M rnaakod. KoHupl TpyO U kaHANOB HO/DKHBI OBITH OOPabOTaHBI WK 3aLUIICHBI
TakuM 00pa3oM, ITOOBI MPH BTATHBAHUN KaOCIIH HE MOABEPTAHCH MOBPEKICHHUIO.

KaGenu ¢ 000104K0i M3 CBUHLA, HE UMEIOIIUE JOMOJIHUTENPHOTO 3ALMTHOTO MOKPBITHA, HE JOJDKHBI
MPOKJIAABIBATECS B TPyOax M KaHAIax.
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16.8.8.2 Paauyc usruda TpyObl 1 KaHaIa ZO/DKCH OBITh HE MEHBIIE JOITYCTUMOIO IS TPOJIOKEHHOTO B
Hell kabenst camoro Gombrroro guamerpa (em. 16.8.4.18).

16.8.8.3 Cymmapnas mwiomans MOMSPEUHBIX CCUCHUH BeeX Kalene, onpeaeaeHHas 10 UX BHEIITHHM
JuaMeTpaMm, He Ao/pkHa mnpeBeimars 40 % IIomand BHYTPEHHETO IMONEPEYHOTO CEUEHMSA TPYOBI H
KaHaa.

16.8.8.4 TpyOsl M KaHAIBI JODKHBI OBITE MEXAHMUYECKH U BIEKTPUUCCKH HENPEPHIBHBEIMM U OBITH
HAIEKHO 3a36MJICHBIL, €CITH 3TO 3a3¢MJICHHUE YKE HE OCYIIECTBICHO CIIOCOO0M IPOKIAAKH TPYO U KaHAIOB.

16.8.8.5 TpyOb! 1 KaHAIH JO/LKHBI IIPOKJIAABIBATECS TAK, YTOOB B HUX HE MOIVIA CKAIUIMBATBCS BOJA.
Ipu sHeoOxoauMocTH B TpyOax M KaHaIax JODKHBI IPEIyCMaTPUBAThCsl BEHTHIILMOHHBIE OTBEPCTH 110
BO3MOJKHOCTH B CAMBIX BBICOKHMX M HU3KHX TOYKAX Tak, 4TOObI 0OECIEYHBAIACh LUPKYLIIKL BO3AYXA H
mpeoTBpalnanack kouneucamms mapos. OTBepcTHs B TpyOax M KaHanax AOMYCKAIOTCSA TOIbKO B MECTAX,
rZe 3TO He YBEIMYHBACT ONACHOCTHU B3DHIBA MM MOXKApPA.

16.8.8.6 TpyOrr u KaHATH A7 MPOKIAIKH KabeleH, KOTOPHIE MPOIOKEHBI BIOIbL KOPITyca CyAHA U B
KOTOPBIX MOTYT BO3HUKATH ITOBPCKIACHUSA, BbI3BAHHBIC ﬂe(bOpMaHHCﬁ Kopnyca CyaHa, OODKHbBI UMCTh
KOMIICHCAITMOHHBIEC YCTPOUCTBA.

16.8.8.7 Ecnu B cootBetcTBuM ¢ 16.8.1.1 paspeieHo npuMeHeHHe KabeneH ¢ roprouei 060I0IKOH, TO
HX IIPOKJIAAKA AODKHA IPOM3BOAUTHCS B METALTMUECKUX TPyOax.

16.8.8.8 KaGenu, mponokeHHbIE B TpyOax M KaHAJAX [0 BEPTUKAIH, JOJDKHBI OBITh 3aKPCIUICHBI TaK,
9YTOOBI OHH HE ITOBPEXKAAINCE OT PACTSDKEHMS M3-332 COOCTBEHHOTO BECA.

16.8.8.9 [lomyckaeTcss mpUMEHEHHE KaOCIBHBIX »KCIOOOB/3AIMUTHBRIX KOXKYXOB OZOOPCHHOrO THIIA,
H3rOTOBJICHHBIX M3 aPMUPOBAHHBIX U HCAPMHUPOBAHHBIX TCPMOIUIACTUYHBIX ITOJUMCPHBIX MarcpHasoB,
Takux kak nonmusrHEAIKIOpUA (PVC) mmm apmuposanHas sonoksoMm miactMacca (FRP).

3amuTHEIA KOXKYX [PH 3TOM JOJDKCH MMETh 3aMKHYTOE KPYIVIOC HIIHM APYroe 3aMKHYTOC CCUCHHE.

16.8.8.10 KaGenpHbie kea00a/3aIMUTHBIC KOXKYXM K3 IMOJMMCPHBIX MATCPHAIOB JOJDKHBI OBITH
CHa6)KeHLI METAIHYCCKUMHU KPCIUICHUAMU M CTKKaMH JIsI TOTO, 9TOOBl B ciiyqac 1moXxapa
MPEJOTBPATUTh NMAJCHHE 3THX HKEIO00B, KOXKYXOB W Kabened M n3bexarh TPaBMHPOBAHHS NEPCOHAIA
WITH 3arpOMOKICHUS IyTEH 3BaKyaIlym.

KaGenpHble Ken00a/3alUTHBIC KOXKYXH M3 MOJIHMEPHBIX MAarepHaNOB, MPOIOKSHHBIE HAa OTKPBITHIX
many6ax, JO/DKHE! OBITh 3aIMUINCHBI OT YIBTPA(HOICTOBOTO H3MyUECHHA.

16.8.8.11 BecoBas Harpy3ka Ha KaOeIbHBIC XKEN00a/3aIMUTHBIE KOXKYXH U3 MOIUMEPHBIX MaTepHAJIOB
JOJDKHA OBITH B Tpefienax Oe30macHoM paboucii Harpy3kH, ompeae/iieMoli Ha HCTIHITaHUAX. PaccTosHue
MEXKAY Y3JIaMH HX KPEIUICHHS JO/DKHO BEIOHPATHCS C YICTOM PEKOMEHIALNH H3rOTOBUTENS, HO MPH 3TOM
JIOJDKHO OBITh HE 00JIee ONPECICHHBIX MPH UCHBITAHUAX OC30MacHOi pabouel Harpy3KH.

Kak npasuio, paccrossHue MEKAY KPCIUICHUSIMH HE JOJDKHO MPEBBIIIATh 2 M.

[pu onpeaeneHUH MECT YCTAHOBKH Y3/I0B KPCILICHHS U PACCTOSHHUI MEKAY HUMH CIEIYET YIUTHIBATh
cneayomue GakTopsl: pasMepsl KEI0D0B/KOXKYX0B, MEXaHMYCCKHUE U (PU3HUSCKHE CBOWMCTBA Marepuana,
H3 KOTOPOTO OHHM M3TOTOBICHBI, HX MAacCy, HAarpy3Ky, BBI3BAaHHYIO BECOM KaOenel, BHELIHUMH CHJIAMH,
YCHIMSIMHM HA PacTAXKCHHC M BHOpamuei, MakKCHMAIIbHOC YCKOPEHHE BHOpPALMH, KOTOPOMY MOTYT OBITH
MO/ABEPTHYTHI XKEN00A/KOKYXH, & TAKKE BOIMOKHBIC KOMOHHAIMH 3THX (PaKTOpOB.

16.8.8.12 CymmapHas miomaapb MONCPCYHBIX CCYCHHM BCEX KalOenei, MPONIOKEHHBIX B KAOCIbHBIX
Jken00ax/3alUTHBEIX KOXKyXaxX M3 TMOJMHMEPHBIX MAarcpHaloB, KPOME CIy4acB OJHHOYHOW MPOKIAIKH
xabenel, He Ao/mkHa npesbimars 40 % mnomaay BHYTPEHHETO MONCPEYHOTO CCUCHHUA JKeI00a/KOKyXa.

16.8.9 CneunanbHble TpeGOBaHUS K NPOKJIAJKE OJHOKHJIbHbIX Kafesiell mepeMeHHoro ToKa.

16.8.9.1 PexoMeHAyeTcs HE NPUMCHATH OJHOXWIIBHBIC KaOemu A1 mepeMeHHoro Ttoka. Ecnu
MpOKNIaJKa TakuX Kabenedl HeoOxoauma, TO KabeIM HAa HOMHHANBHYIO CHIY TOKA, NPCBBHIIAMOIIYIO
20 A, DOJDKHBI YAOBJICTBOPATH CIICIYIONAM TPCOOBAHUAM:

.1 xabeny He AODKHBI UMETh MOKPBHITHH U3 MAarHUTHOTO MAaTcpHaa,

.2 xabenH, OTHOCAINHECS K OAHOM IeNH, JOJDKHBI MPOKIAABIBATBCA B OXHOM Tpacce WM B OXHOH
MCTAJUTYECKOM TPYyOe 1 MIMETh MEHHMAJIBHO BO3MOXHYIO JutaHy. JlomyckaeTcs npoknaaka Takux kabeneit
K2KAOr0 B CBOEM HEMAarHMTHOM SKpaHe (TpyOe), 3a3cMIICHHOM B OJHOM TOYKE M H30JIMPOBAHHOM OT
9KpaHOB APYTHX Kabeneil u xopmyca cynHa;
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.3 KabepHBIC KPEIUICHHS, 32 HCKIIOYCHHEM H3TOTOBIICHHBIX U3 HEMArHUTHBIX MAaTCPHANIOB, JOJDKHEI
OXBAaTHIBATh BCC OAHOKUIIbHBIC KaOEIH OMXHOH LieH,

4 paccrosiHHe MEXIy KabenaMH IOJDKHO ObITh HE OOee OJHOTO AMaMeTpa Kabers.

16.8.9.2 Ipu npoknagke OTHOKUIBHBIX Kabenael depe3 nepeOopku uiu nanyObl, MEXXIy KabesaMHu,
OTHOCSIITUMUCS K OXHOM LICTIH, HE JOJDKCH HAX0JUThCA MArHUTHBIN Marcpuall. PaccrosHne MeXXy TAKUMU
KaOCIsIMH M MArHUTHBIMH MarepHaiaMH JOKHO OBITh HE MeHee 50 MMm.

16.8.9.3 Ecmu oaHoXWIbHBIC KaOCTHd ¢ HOMHHANBHEIM TOKOM Oonee 250 A mpoknmaasiBaroTcs
MApPaUICIBHO CTAIBHBIM KOHCTPYKLHSM, TO PACCTOSHHEC MEXKAY KabeIsIMH M 3THMH KOHCTPYKIUSIMH
JIOJDKHO OBITh HE MeHee 50 MMm.

16.8.9.4 TTpu npokIaKke OJHOKHILHBIX KaGeneH mIomapio ceuchus 6onee 185 MM J0DKHO mpuMe-
HATBCA KPOCCHPOBaHHE Kabeneil uepe3 mpomexyTtku He Oomee 15 m. Ilpm pnmmme kaGeneit no 30 m
KPOCCHPOBAHHC HE TpedyeTcs.

16.8.9.5 MuoroxuabHbIe Kabenu ¢ MapaieIbHO COCAUHCHHBIMHY JKHNIAMH JOJDKHBI MPOKIATbIBATHCS
KaK OJHOKHJIbHBIC ¥ HA HUX JO/DKHBI PACHPOCTPAHATHCS BCC TPEOOBAHMA I OMHOXKHUIBHBIX KaOCIICH.

16.8.10 IloaxiroueHHe H CoeAHHEHHE Kalesei.

16.8.10.1 Konmsr xabeng ¢ pe3MHOBOM H30ILMCH, BBOAMMBIC B MAIIMHBI, anmapaThl, pacripeacin-
TCIIBHBIC YCTPOMCTBA U APYroe 000pyA0BAaHHE, JOIDKHBI HIMETh KOHTAKTHOE, 3AIUTHOE H YIUIOTHUTEIBHOE
OKOHIICBAHHSA, O0CCIICUNBAIOIIIE HATCHKHBIA SNCKTPHICCKUH KOHTAKT W HE JOMYCKAMOIINE MPOHUKHOBC-
HUS BIIATH BHYTPHh KaOeNid, a Takke 3aIMUINAMIC H30IBIIUIO KT Kabend OT MEXaHHYECKHX
HNOBPEKACHUN, BO3ACUCTBHS BO3AYyXa U MACIAHBIX MAPOB.

B MecTax moakmodcHHs KUITEL KaOens ¢ PE3MHOBOM H30MALMCH JOIDKHBI HMETh 3aIlUTY W30JSALHH OT
MOBPCIKACHUS (TICPETUPAHUA U T. 11.).

16.8.10.2 3amurHas 00070uKa Kabens, BBOAMMOrO B YCTPOHCTBO, JOKHA BXOAWTb BHYTPb
ycTpoiicTBa He MeHee ueM Ha 10 mm.

16.8.10.3 Cocaunenue xabemeit B MecTax WX Pa3BETBICHHA JODKHO TPOHM3BOAMTECA B Pa3BET-
BHTEIBHBIX KOPOOKAX C IOMOIIBIO 3a’KHMOB.

16.8.10.4 Eciiu mpu mpoknagke kadesei TpeOyroTes 400aBOUHBIE COSANHEHHS, OHU JOJDKHBI OCYLICCT-
BJIATHCS B COOTBETCTBYIOIIMX COCAMHUTCIIBHBIX KOPOOKax, CHaOKeHHbIX 3axxumMaMu. COSAUHEHHE B IEJIOM
JODKHO OBITh 3aIMINCHO OT BIMSHHS BHEUIHHMX YCIOBHH. Moryt OBITE JONYLICHB APYTHE CIIOCOOBI
CoeIUHCHMS Kabenel mo TexHomoruu, ogo0peHHoit Peructpom.
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17 TPEBHBIE DJIEKTPHYECKHUE YCTAHOBKH

17.1 OBIIME NOJIO’KEHUA

17.1.1 TpeOoBaHus HACTOALIETO PAa3AEIa PACIPOCTPAHAIOTCS HA BCE TPEOHBIC IICKTPUUCCKHE

yeranoBku (I'JY) u ux 000pyxoBaHue, a TAKKE HA H3TOTOBJICHHE, MOHTAX H HCIILITAHHS, B TOM YHCIIE!

.1 reHeparopsl ¥ UX NMEPBUYHBIC JBHIATEIIH,

.2 pacnpeaecTUTEIbHBIE IIUTHI;

.3 TpasCchOpPMATOPBI/PEAKTOPSI,

.4 moTyPOBOIHHUKOBEIE MpeobpasoBarenu uyacrorsl (ITTY);

.5 rpcOHBIE DICKTPHUUCSCKUEC ABUTATEIH,

.6 ycrpotictea (61oku) BO30YKICHHS,

.7 ycrpotictea (610kxH) cuctemsbl yipasiaeHus 19V, yerpoiicta (6moku) cucremsl kourpons (AIIC,
VHIUKALUS ¥ PETUCTPALMS IAPAMETPOB), & TAKIKE CHCTEMBI 3QLUMTHI,

.8 CHIOBEIC IMMHOIPOBOABI U KAOCIBHBIC TPACCH CHCTEM MPOH3BOACTBA U PACHPEICACHHUS 3CKTPOd-
Hepruu B [JY.

17.1.2 TpeOoBaHus HACTOSAIIETO pa3Aeia HE PaCHpOCTPAHSIIOTCA HA HOCOBBIC H KOPMOBBIC MOAPYIIH-
BAIOIIVE YCTPOMCTBA, ABIAIOLINECS BCIIOMOTATSIbHEIMU YCTPOHCTBAMH YIIPABICHHS CYIHOM.

17.1.3 BrinonueHue TpeOoBaHMil HACTOSIIETO pasAeiia U MPUMEHUMEIX TpeOOBaHU APYrux pa3nc/ioB
HACTOAINEH YacTH 00s3aTeNIbHO I CYAOB, I€ K OCHOBHOMY CHMBOIY Kiacca aobaensercs 3Hak EPP B
cooTBeTcTBUH ¢ Tpebosanmsamu 2.2.12 gactu I «Knaccubuxaums».

17.1.4 Onexrpuueckoe 0OOpYyAOBaHUE TpeOHONM SNEKTPUUECKOM YCTAHOBKH JOMKHO OTBEUaTh
TpeOoBaHuMsIM JPYIHX Pa3ACiOB M INIAB HACTOAICH vactu [IpaBui, ecnm B HACTOAIIEM pasieie He
OTOBOPEHO HHOE.

17.1.5 B 3aeKTpHMECKHMX MEMIX TPEOHBIX JICKTPHYCCKHAX YCTAHOBOK JOMYCKAacTCs MPHUMCHCHHC
HaNpPsDKEHHUM, HE NMPEBHIINAIOINX YKazaHHeIe B 4.2 1 pa3g. 18

17.1.6 B nmoMemeHWIX 3ICKTPHUYUCCKAX MAIHH, PaCIPEACTUTCIbHBIX IHTOB H MYJAKTOB YIPABICHHASL
PEKOMEHAYETCS IPEAYCMATPHUBATh JNICKTPHICCKOS OTOIUICHHUE.

17.1.7 Tlom reHepaTopaMu W JBHTarcisIMH TPCOHOM SICKTPHUCCKOH YCTAHOBKH JOMKHO OBITH
YCTaHOBJIEHO CTAIlMOHAPHOE OCBEILCHHUE.

17.1.8 Yactu rpeOHBIX SICKTPUYMCCKAX MAIMIKH (JBUrarcicii W FCHEPATOPOB), PACTIONOKEHHBIC MOX
HACTHUJIOM, JOJDKHBI MIMETh CTCIICHB 3aIMHTHI HEC HIbke, ueM IP56.

Ecnu oHM nOMEINAIOTCA B CYXOM OTCEKE WITH 3AIMUINCHBI OT MOMAJAHHA BOIAb BOAOHEHIPOHULIAEMBIM
(hyHIAMEHTOM U €CJiH, KPOME TOTO, MMEETCS CHIHAIM3ALMs, CPabarbiBaroas Py MOMaJaHHH BOABI B 3TOT
OTCEK, TO MOXET OBITh AOMyILICHA cTeneHs 3amuthl 1P23.

17.1.9 B xopnycax rpeOHBIX 3ICKTPHYCCKHUX JBHTATCICH, TCHEPATOPOB, MOMYMPOBOJHHKOBBIX
npeoOpazoBarene, ApPyrux KOMIOHCHTOB I'QY, NOmKHBI OBITh MPEeAYCMOTPSHBI YCTPOWCTBA, Mpe-
IHITCTBYIOIIUEC OOPa30BAHUIO M CKOIUICHHIO BJArd M KOHJACHCATa, OCOOCHHO B MEPHOABI AMHTEIbHBIX
CTOSIHOK. DTHMH YCTPOMCTBAMH MOTYT OBITh SJICKTPUYCCKUAE HATPEBATENH, OCYLIMTENH BO3AYXa U T. II.

17.1.10 I'peOHas snMEeKTpHYCCKAas YCTAHOBKA AOJDKHA OBITH 00OPYIOBaHA YCTPOICTBOM KOHTPONS
COTIPOTHBIICHHS M30ILILHH, OTBSYAIOIUM TpeOoBanmsM 2.11.

17.2 OOPEAEJEHHUA U NIOACHEHHUA
17.2.1 B HacTosmeM paszaenc NPUHATHL CICAYIOMHUE OMPEACICHUS U MOSCHEHHUS!

AsuMyTanpHBH OPHBOJ — NPUBOA, OOCCICUMBAIOLINI MOBOPOT MPOMYJBCHBHOTO G0Ka
BOKPYI' BEPTHKAJILHOH OCH.
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Il'naBuwit moct ynmpasaneHus 'OV — mocT ympaBiaeHHs ITIaBHOH MHPOMYJIbCHBHOMN
YCTaHOBKOH, Ha KOTOPOM HMEETCS BaxTa B YCIOBHAX XOa B MOpE.

I'pebuas snexTpuueckas ycraHopka (I'OVY) — xommiexkc obopyxoBanus s pacope-
JETCHUI M npeoOpa3’oBaHMA SICKTPUUECKOH SHEPIHH B MEXAHHUYCCKYIO C LICNBIO BOCIPOH3BEACHHSA
33JaHHOTO yIOpa OAHHM I'PEOHBIM ABIIKUTEIEM.

HAyO6nupoBaHHBH JaTYHUK — JATYUK C JBYMS UYBCTBHUTCIBHBIMH BJICMECHTAMH B OJHOM
KOPpIIyCe.

Exunag onextposHepreruueckas ycranoska (EQDYVY) — snexkrposnepreruueckas
ycraHoBKa, oObcauneHHas ¢ [V, obecneunBaromei xoa CyaHa.

MecTHBI# MOCT yONpaBICHHUS — IOCT YIPABICHIS, PACIIOJIAracMbIii B MECTE YCTAHOBKH
MONTYIIPOBOHUKOBBIX IpeoOpasosareeit uactote! (ITTTY) mmm BHemHuMX yeTpoicTs (GIOKOB) yHpaBieHUs
COJI, npeaHa3HadeHHBIH A 00pa3oBaHHsI M BBCACHUS B CHCTEMY 3ajaroiiux mapamerpos ams ITITY,
HE3aBHCHUMBIX OT NApaMETpPOB, 3aJaHHBIX C CHCTEMBI AucTaHmHoHHOro ympasiaeHus (CY) u apyrux
BHEIIHUX OTPAaHUYEHUH.

IIpusox B romgone (IIII I'D]J]) — npomymscHBHAsS yCTaHOBKA, B KOTOPOM rpcOHOM
JIEKTPUUECKUN JBHUTaTeIb PACHONOKEH B CHEUUAIBHO NPEAHA3HAYEHHOM ISl HEro MOTPYXHOHM
TIOBOPOTHOH TOHAOIE CYAHA.

PesepBupoBaHHBH ZaTUUK — JBAa OTACIBHBIX JATYMKA B OTACIBHBIX KOPIyCaX, YCTAHOB-
JIEHHBIX 51 KOHTPOJIS OJHOTO M TOTO JKE IapaMeTpa.

Cucrtema snextpoaBuxeHnus (COJ]) — wuenocTHslii HaAGOp B3aUMOCBIA3AHHBIX
(GYHKIMOHATBHEIX 3BEHBEB, PEATH30BaHHBIX B 3ieKkTpompuBogax [JY, B3aumomeHCTByOmmHX C
HCTOYHHUKOM OIEKTPOIHEPTHH I YIPaBICHUS YIOPOM ¢ 3aJaHHBIMH JHHAMHUYCCKHUMH
XapaKTCPUCTUKAMH U TI0 3aJaHHBIM aJITOPHUTMaM.

DAICKTpPOPHEPreTHUECKasd YCTaHOBKAa (DY) — KOMIUICKC CYZOBOTO 3ICKTPO-
TEXHUYECKOTO 000pPYAOBaHUs, OOBEANHEHHOTO IIPOLECCOM MPOH3BOIACTBA, PACTIPSACICHHS H IPeodpaso-
BaHUS DICKTPUYCCKOW SHEPTrHUM B JPYTHE BHABI SHCPTUHM (MCXaHHYECKYIO, TEIUIOBYIO, CBETOBYIO,
XMMHYECKYIO U T.IIL

17.3 CTPYKTYPA IT'PEBHBIX JJIEKTPHUECKHX YCTAHOBOK (I'JY)

17.3.1 B cocraB rpcOHOM ICKTPHYICCKOM YCTAHOBKH, IOIYYAOMICH U UCTIONb3YFOLICH HCKTPHICCKYTO
SHEPTHI0 MEPEMECHHOIO TOKA, BXOAUT CIICAYyomEee 000pyAOBaHHE:

.1 rIaBHBEIE TEHEPATOPHI IEPEMEHHOTO TOKA CO CBOMMH yCTPOHCTBAMH YIPABJICHHI — HE MCHEE 2 IIT.

.2 rnaBubiii pacnpeaenurenbubiii mur ([PL), pasmencHHbBIE HA ABE YacTH MEXKCCKIHOHHBIM
ABTOMATHYECKHUM BBIKJTIOUATEIICM, HIIH Pa3bCIUHHATEIICM,

.3 cunoBeie TpaHCHOPMATOPHI, IS TAIBBAHMYMCCKOH PAa3BA3KH WM MPEOOPA3OBAHUS HAIPSIKCHHS
I'PII] B Hanpsoxerms [TITY — mo ogHOMY IS KaXKAOTO Ipeodpa3oBareis;

.4 cunossie MY s murasws '] — He menee 2 it

.S ycrpoiicTBo (ONMOK) yNpaBICHHS WIH KOHTPOJLICP CHCTEMBI SICKTPOABIDKCHUS — HE MCHEE 2 IIT;

.6 rpebHoit snexrpuacckuii apurarens (II)]) - oxun wmu Gonee.

17.3.2 [Ins rpeOHBIX SICKTPHYCCKUX YCTAHOBOK € omHuM [JJ], CHHXpOHHBIC, ACHHXPOHHBIE H
BCHTHIbHO-HHAYKTOPHbIC I'DJ] JO/DKHBI MMETh [BE CHCTCMBI CTATOPHBIX OGMOTOK, KOTOpPBIC MOITH OBl
He3aBUCHMO oTKiouarbest ot coorsercryromero MY, Kaxaprit [TMTY gomken ObITh paccuuTaH, Mo
KpaiiHeii Mepe, Ha 50 % HOMHHANBPHOI MOIMHOCTH TPEOHOM DNEKTpHUCCKOil ycraHoBku. Ilpu Hamiuuu
Heckoapkux I'IJ] B TOY Ha o0wem Bainy ¢ ABWKATENCM WM Heckoabkux ['DY Ha cyaHe momyckaetcs
npumeHeHue 'JJ] ¢ oxHOI CHCTEMOH CTaTOPHBIX OOMOTOK.

17.3.3 I'peGubic ABUTATCIIN TOCTOSIHHOTO TOKA AOJDKHBI OBITh ABYXbSIKOPHBIMH ( By XKOJUIEKTOPHBIMH),
MPUYEM KaXJas SKOpHas 0OMOTKA JOJDKHA OBITh PACCUMTAHA, IO KpakHeH Mepe, Ha 50 % HOMHHaNBbHOH
MOLIHOCTH yCcTaHOBKH. Kakaas skopHass OOMOTKa JOJDKHA MOJy4Yarb MUTAHHE OT CBOETO HE3aBHCHMOTO
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npeobpazosarensa. Jlobas eIUHHYHAS HEHCHIPABHOCTb B NpeoOpazoBarene HE JO/DKHA NPHUBOIUTH K
MOJIHOH TIOTEPE XOAA.

17.3.4 B cocraBe BanompoBOAa AOKHEI OBITH HPEAYCMOTPEHBI TOPMO3HBIE HIIH OJIOKHUPYIOLIHE
YCTPOHCTBA, HE TO3BO/ISIOLIIE MPOU3BOIBHO BPAIIATECS OTKIIOUYCHHOMY TPeOHOMY ABUTATENIO (BaTy) MpU
JFOOBIX TIOTOAHBIX YCIOBHAX, WM B IPOIecce OYKCHPOBKHU CYIAHA.

17.3.5 Crpyxrypa u amropurm ympasiaeHuss COJI, peannszoBanHOM Ha Oaze oGopyzosanusa [V
JOJIZKHBI OGGCHG‘II/IBaTB TPUHOUII JIOKAJIHU3alunu OZ[HOﬁ HCUCTIPABHOCTH, T. €. B CIy4YaC IOABICHUS
HCHCIPABHOCTH B JIOOOM OXHOM U3 KOMIOHEHTOB 'OV x04 cyAHA JOMKEH COXPAHATHCA, XOTA OBI C
YJACTUYHOH MOIIHOCTBIO.

17.3.6 Ilpu nosBaeHuu 1r000# HeucnpaBHOCTH B DY Ha Becex AEHCTBYIOIMX IOCTAX YIIPABICHHS
JOJUKEH OBITh HPEAyCMOTPEH aBapHUUHO-IPEAYIPEIUTEIbHBIA CHTHAI.

17.3.7 J11s BCeX BCIIOMOTATEIBHBIX MEXAaHHU3MOB U YCTPOUCTB OTBETCTBEHHOTO HA3HAUCHUS, JOKHbI
MPeAyCMaTPUBATHCA MECTHBIC IIOCTHI YIPABICHHS, HA KOTOPBIC HEPEBOAUTCS YIPABICHHE B CIydae
HEHCIPABHOCTH JUCTAHIUOHHOM cucTemsl yrpasneHus [JY.

17.3.8 CocraB rpeCHOI 3ICKTPHUUCCKOH YCTAHOBKH, MOTYYAOMEH U HCTIOMb3YIOMEH IEKTPHIECKYIO
SHEPTHIO IIOCTOSHHOTO TOKA VKkasaH B 22.8.1.

17.4 CHCTEMBI BO3BYK/IEHHUA

17.4.1 O61ue TpedoBanus.

17.4.1.1 Kaxpmas cucrema BO30OY)KICHHS JO/DKHA MOJIydYark MHTAHHC IO OTACIBHOMY (uzepy.
IpemenpHbI TOK ¥ HANPSDKCHUE CHCTEMbI BO3OYIKACHMS, & TAKXKC MX HWCTOYHHK IWTAHHS, JODKHBI B
TIOJHOU MEPE YAOBICTBOPATH TPEOOBAHIAM A BeeX peskuMoB ['JY, B TOM 1mcie, mpu MaHEBPHPOBaHUH,
B PEXKHMMAX MEPETPY3KH H IPH KOPOTKOM 3aMBIKAHHH, & TAKKE B YCIOBHIX ONMPOKUABIBAIOMIETO MOMEHTA.

17.4.1.2 lermn nutaHud CUCTEM BO30YXKACHHA JO/DKHBI HMETh 3ALIMTHEIE YCTPOIHCTBA TOJIBKO OT
KOpOTKUX 3aMbikaHuil. CpaGarbiBaHHE SNEKTPOMATHHTHOTO PACLEMHTENS MPH KOPOTKOM 3aMbIKAHUH
JIOJDKHO compoBoxkarbes curianoM ATIC Ha nmocrax ympaBneHHs.

17.4.1.3 Tlpu OTKIIOYCHHH ABTOMATHYCCKOTO BBIKIKOYATENIS CHCTEMBI BO30YKICHHSA, MOJDKCH
TaKOKE OTKJIIOYAThCsA ABTOMATHYECKMI BBIKIIOYATENh COOTBETCTBYIOIETO TIEHEpaTopa WIH TIpeGHOro
JBHUTaTeiI.

17.4.1.4 Ecnu nutaHue CHCTEMBI BO30YXIECHHS CHAOKEHO HE3aBUCHMBIMH YCTPOWCTBAMH 3allUThI
MPOTHB CHIDKCHHUS YaCTOTHI M MEPCHANPSDKCHHUS, HITH YCTPOHCTBAMHU MPONOPLMOHANTBHOTO PETYTHPOBAHKS
«HAMPHKEHHUE/4acTOTa», TO OHH JOJDKHBI OBITh OTPETYIHPOBAHBI TAKUM 00pa30M, 4TOOB! CHCTEMA 3aIUThI
pearuposana mpH JOCTIKEHHH HEAOIYCTHMBIX PEKHMOB.

17.4.1.5 Llenu Bo30yxAeHHS TOMKHBI ObITH OOOPYAOBaHBI YCTPOHCTBAMH /IS CHHXCHHA (TIOZABIIC-
HMS) BCIUIECKA HANPSOKEHHUA NMPH Pa3sMBIKAHHH BBIKITIOYATENs BO30OYXKICHHS (CHCTEMA FallieHHs TOJ).

17.4.1.6 HomxHel ObiThb NpeayCMOTPeHBI cpeacTBa (GUIBTPHI W T. 1) IS OTPAHHYCHHUS
TapMOHHYECKUX UCKLKEHUH H CHIDKCHMs k03((dHLIHECHTa MOIHOCTH.

17.4.2 Bo30y:xaeHune reHepaTopos.

17.4.2.1 Cuctemsl Bo30yXIE€HHMSI AODKHBI MONYy4YaTh INMUTAHHE CO CTOPOHBI T€HEpPATOpa, reHEpaTop
JOIDKCH OBITH camMoBO30ykaaromuMcs. HampspkeHne AOMKHO MOAHHMMAThCS ABTOMAaTHYECKH O3
JOIIOJIHUTCIIBHBIX BHCIMHUX HCTOYHHKOB.

17.4.2.2 Jlnna ynpaBisiomux ueneil Bo30yauTelis, a TakkKe I HAYAIBbHOTO BO30YKICHHS, MOXET OBITh
MPUMEHEH BHEINHUI MCTOYHHK SHEPTHM, €CIIH OH PE3€PBHPOBaH.

OTOT BHCIIHWI HCTOYHHK JAO/KCH mojy4ars nuraHue ot [PII, APIIl u, momonHutensHO, OT
pe3cpBHOM akkymyasTopHOH Oarapen. Kak MuHHMYM, Qs Bcex reHeparopoB DY momkHo ObiTh
NPEAYCMOTPEHO /{Ba BHEINHUX HCTOUHHKA SHEPTHU.

17.4.3 Bo30y»xkaenne rpeGHbIX IEKTPHYECKHX ABHrATEEH.

17.4.3.1 Iuranue Bo30yAUTE/IA JODKHO OCYLIECTBIATHCA HEMOCPEACTBEHHO OT TOi ke cekiuu I'PILI,
OT KOTOPOH ITOTyYacT NMHUTAHHE CTATOPHAast OOMOTKA ABHIATEI.
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17.4.3.2 Cucremsl BO30Y)XKACHHS H CHCTEMBI ABTOMATHYCCKOTO PEryIMPOBAHUS MOJDKHBI obecrie-
YMBaTh 3AIIUTY IPEOHBIX JMECKTPHUYCCKUX ABHTATENCH OT YPE3MEPHOTO MOBBILICHHS YACTOTHI BPALICHHUSA
TIPH TIOTIOMKE HJIM OTOJICHUH IPEOHOTO BHHTA.

17.5 JIEKTPOMATHUTHAA COBMECTHMOCTD (3MC) Iy

17.5.1 TpeOHast snekTpHuecKas YCTAHOBKA JO/DKHA 0e3 ¢00E€B M OTKAa30B (DYHKIHOHHpOBATH B
YCIOBHAX BO3ACHCTBHS 3JICKTPOMArHUTHBIX IIOMEX M COOTBETCTBOBATh TPEOOBAHUAM, H3TOKCHHBIM B 2.2.

17.5.2 OOGopyaoBanue, CO3AAIOMCE BCIUICCKH HANPSDKCHHA, YACTOTHI H TOKA, HC JAOJDKHO OBITH
TIPUYHMHON OTKA30B M BBIXOAOB M3 CTPOS APYroro oOOpyAoBaHHs Ha GOPTY H3-3a MOMEX, NCPCAAIOIIHXCS
KOHAYKTHBHO, HH/yKTHBHO, HJIH PaJUAI[HOHHO.

17.5.3 Ecnu BenmmduHAa TapMOHHYECKUX HCKaXeHMH npepbimact 10 % B pabouem coctosamu 'Y, T
HeoOX0AuMO 00eCeruTh COOTBETCTBYIOIYIO (GHIBTPAMIO H (PYHKLHOHHUPOBAHHE O€3 MOMEX JFOOBIX
MOAKITIOYACMBIX HOTPCOUTCIICH.

17.6 IEPBUYHBIE IBHTATEJIA 'EHEPATOPOB I')Y

17.6.1 MonycTuMBbIe OTKJIOHEHHS YACTOTHI BPALUCHHSI,

17.6.1.1 Ecnu reseparopsl rpeOHOM 3MCKTPHICCKOM YCTAHOBKH HCTIONB3YIOTCS TAKXKE Ul MUATAHHS
CYIOBOM CETH, TO OTKJIOHCHHS YACTOTHI T€HEPATOPOB IIPH COOTBETCTBYIOUIMX H3MEHCHHAX HATPY3KH,
JOJDKHBI COOTBETCTBOBATh TPeOOBaHMAM, ykazaHHeiM B 2.11.3 vactu IX «MexaHH3MBI» .

17.6.1.2 Ecnu cuctema ympasiIeHMS YacTOTOH BpalleHHA IpeGHOro BHHTA TpeOyeT H3MECHCHHIH
YacTOThl BPAIICHHS NEPBUYHBIX ABUrareiaci reHepatopos ['DY, To peryasaropsl 4acTOTH BpAICHHA
TIEPBUMHBIX ABUTATEICH JOKHBI UMETh YCTPOUCTBA KaK MECTHOTO, TaK M AWCTAHIIMOHHOTO YIIPABJICHHS
YacTOTOH BpaIICHUS.

17.6.1.3 HomuHanpHass MOIIHOCTb, & TAKOKE MEPErPy304HAs CHOCOOHOCTh NMEPBHYHBIX JBHTATEIICH
rereparopoB EODY, H0mKHE BEIOMPATECS ¢ YYETOM OOCCIICUCHMS MOIIHOCTH, TPEOyeMOM B Juana3oHe
WM3MEHEHMS Harpy30K OOIIETO BIEKTPHIECKOro 0OOPYAOBAHU, a TaKKe W3MEHeHUH Harpy3ok ['DY mpu
MaHEBPHUPOBAHUH, XOAE B MOPE, B TOM YHCJIE MPHU TKEJIbIX (IITOPMOBBIX) MOTOAHBIX YCIOBHUAX.

17.6.2 IlapannensHast paGora.

17.6.2.1 Ilpu mapaniensHON paboTe TEHEPATOPOB MPUMCHICMBIC CHCTEMBI PETYIHPOBAHMS JOJKHBI
obecreunBars CTabMIbHOE MPOIIOPIIMOHATBEHOS PACTIPEICICHHUE HArPY30K BO BCEM AUAINMA30HE MOLIHOCTEH
MIEPBUMHBIX ABUTaTeICH, Kak yKkazaHo B 3.2.2.

17.6.2.2 Ecnu reneparopsl (Bamoreneparops) E93C HCHOMB3yIOTCS OZHOBPEMEHHO JUISl IHTAHHS
cyAoBBIX ToTpeOuTeneii anexTposHeprun u [V, coxepxamue B cBoei crpykrype obparmmere ITTY ¢
BO3MOXXHOCTBIO PEKYIICPAIMH DICKTPOIHEPIHH MIPU TOPMOXKCHISIX U PEBEPCAX IPEOHBIX JBHIATCICH, TO
cHCTeMA YIIPaBICHUS 3IEKTPOCTAHIMEH Jo/mkHA obecneunBars nepegady napopmamps B CIJ] o Texymem
3HAYCHUH NOTPEeOIIEMOM OT IeHepaTopoB AKTUBHON MOIMHOCTH ISl ONPEACICHHS TOPOTra BKIFOYCHHUS
«PE3UCTOPOB TOPMOXKESHHUSY.

17.6.3 MowmHnocTh peBepCHPOBAHHSI.

17.6.3.1 TIpu SKCTpPEHHOM TOPMOXKEHHH WIH PEBEPCE TPEOHOTO 3SICKTPOABHTATEISI C TOJHOTO
TIepEIHETO XOa Ha MOMHBIM X0 Ha3al, MEPBHUUIHBIC JBUTATCIH aBTOHOMHOI [' DY 1ok OBITH CLIOCOOHSBI
nornotutk (a6copOHpPOBaTE) COOTBETCTBYIOIIYIO YACTh PEKYNCPUPYCMOM 3Hepruu 0Ge3 cpadarbiBaHHs
3aIMUTH OT PA3HOCA, HIIH OT 0OpaTHOM MOIHOCTH.

17.6.3.2 Ins aGcopOuMpOBaHKs COOTBETCTBYIOLICH YaCTH PEKYNCPUPYCMON SHCPTHM M TOPMOMKCHHMS
rpeOHOTO BIEKTPUYIECKOro ABurareias asroHoMHOW [QV momyckaercs HpPHMEHEHHE «PE3HUCTOPOB
TOPMOXKCHIUS», OOCCICUMBAIOLINX OTPAHUYUCHHE YACTOTHl BPALICHWS TEPBHYHBIX JABUTATENEH M TCHEP-
aropoB ['QV B pomycTuMeIx mpejenax. BemumumHa pexynepHpyeMol SHEPrHH JODKHA OTPAHHIHBATHCS
rouTposuiepom COII.
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17.7 TEHEPATOPBI I')Y

17.7.1 O6mmue TpeGoBaHHsL.

17.7.1.1 T'eneparopsl, (BaaoreHeparopsl) paboTaroIIHe ¢ MOIYIPOBOAHUKOBBIMU IPEOOPA30BATEISM,
JOJKHBI OBITh PACCUMTAHBI HA HATHYIE 0XKUAACMOT0 YPOBHS TAPMOHHYCCKUX COCTABIIOIIIX B CHCTEME.
C oroii menero npu npoekTupoaHur DY M BHIOOPE HOMHHAIBHON MOIMHOCTH I€HEPATOPOB JODKECH
MpeAyCMaTPUBATHCSA AOCTATOUHBIN PE3ePB MOIMHOCTH, I IPEIOTBPAIICHHS MOBBIMICHHUS TEMICPATYPHI
TCHEParopa, MO CPABHEHHUIO ¢ OOBIYHON CHHYCOMNAIBHON HArpy3KOH.

17.7.1.2 CraropHble 0OMOTKH T€HEPATOPOB HOMUHAIBHON MOIMHOCTBIO Bhime 500 KBA nomkHbI GBITh
cHab)KCHBI JaTIMKaMU TEMIICPATyPHI.

17.7.1.3 T'enepatops! rpeOHOM 3ACKTPUUSCKON YCTAHOBKH JOJKHBI OBITH 0OOPYAOBAaHBI (HIBTPAMU
OUHCTKH OXJIAKAAIOIIETO BO3AyXa IPU OTKPBITOMH U 3aMKHYTOH cructeMe BeHTImmH. [ OecmeToaHbIx
ICHEPATOPOB IMEPEMCHHOIO TOKA € 3aMKHYTOM CHCTCMOH BCHTH/LSILMH YCTAHOBKA (DMIBTPOB OYHCTKH
OXJTAXKAAIOIIETO BO3AyXa He 00g3aTeIbHa. BEHTHIAMOHHbIC KaHAIB JOJDKHEI OBITH YCTPOCHHI TaK, 9TOOBI
BOJA HE TI0NaJajia BHYTPh MallHHBI.

17.7.1.4 Teneparopsl TpeOHBIX DIEKTPHUIECKUX YCTAHOBOK JOIYCKACTCS HUCHONB30BATh AISI IIHTAHHSA
BCIIOMOTATEIbHBIX MICKTPHIECKUX MEXaHHU3MOB U YCTPOMCTB, IIPH YCIOBHH 0OCCIICUCHHUS CTAOMIbHOCTH
HAIPSDKCHHUS. M 9aCTOTHI BO BCEX PEXKMMAX, B TOM YHCIIC MAHCBPOBBIX, B COOTBETCTBHH C TPCOOBAHHSIMU
2.13.

17.7.1.5 B mnemsax BO30YKACHHS TEHEPATOPOB HE MOIDKHBI YCTAHABIIHBATHCS ABTOMATHYCCKHC
BBIK/TIOUATCIH, 33 HCKIIOYEHHEM TEX, KOTOpPBIC ACHCTBYIOT HA CHATHEC BO30OYXKICHHS C MAINMH TIPH
KOPOTKHX 3aMBIKAHISIX FJIM TIOBPCIKACHHUAX B LICTIH [TIABHOTO TOKA.

17.7.1.6 YcrpolicTBa 3aIIHUTHI TCHEPATOPOB JODKHBI COOTBCTCTBOBATh TPCOOBAHMSAM, H3IOXKCHHBIM
B 8.2. Jlns reHeparopos mormHOCTEIO 6oniee 1500 kBA momkHA ycTaHABIMBATECS 3aIMKATA OT BHYTPEHHHX
TIOBPEXKACHUM.

17.7.2 TlogIMIMIIHAKH reHepPaTOPOB H CMA3Ka.

17.7.2.1 Bxnaaplioy DOAIMMITHUKOB CKOJBKCHHSA JOKHBI OBITh JIETKO 3aMEHACMBIMH. JIOJDKHBI OBITH
MPEAYCMOTPEHEI CPEACTBA KOHTPOI CMa3ku moamunHukoB. HagexxHas cMaska gomkHa GbiTh 0GecneueHa
TAKKEe M TPU BO3MOXHOM MakcumanbHoM aubdepenrte. JIomkHbI OBITH NPEAYCMOTPEHBI COOTBETCT-
BYIOIIHE YIUIOTHEHHMS, MPETHITCTBYIOMHE MOMAAAHHIO CMA304HOTO Maciia BHYTPb F€HEpaTopa.

17.7.2.2 Ecau mpuMeHSIOTCS MOIUIMITHAKA C HMPHHYAHTENBHOH CMa3koH (IoJ AaBleHHEM), TO Ha
nocrax ympasieHus 1OV nomkupl OBITE HPEAYCMOTPEHBI, KaK MHHHUMYM, CICAYIOLIME aBapHIHO-
NPEIYIPEIUTENBHBIE CUTHAIBL!

.1 HEMCIIPaBHOCTb CHCTEMBI CMA3KH (OTCYTCTBHE MOTOKAa CMA30YHOrO Macia, OTKa3 Hacoca CMa3KH,
noTeps AABICHHS B TPYOOIIPOBOAE CMA3KH H T. I1.),

.2 MaxkCHMalbHas TEMIIEPATypa KakKAOro U3 MOJLIHITHHKOB.

17.7.2.3 Teneparopsr J0mKHBI ORITE 060PYIOBAHEI PE3CPBHBIMH (aBapHITHBIMU) YCTPOHCTBAMH CMa3KH
MOAIIUIIHUKOB, O0ECIIeUMBAIOIUMH JOCTATOUHYIO CMa3Ky NOAUIMIHUKOB B TEYEHHE BPEMEHH A0
OCTaHOBKM MAIlIMHEI, B ClIyJya¢ BO3ZHMKHOBEHMSA HEHCIPABHOCTH, HIH aBapHH OCHOBHOI (pabGoueif)
CMa3KH.

17.7.2.4 Bo wus3bexaHuc mNOBPEXIACHUA IOMMUIHUKOB JODKHBEI OBITH HPHHATE MEPHI, Tpe-
IITCTBYIOLINE BO3MOXKHOMY MPOTEKAHHIO SIEKTPHYSCKUX TOKOB MEXAY MNOAIIHIHHKAMH H BaJloM
MAIIKHBL.

17.7.3 OxnamaeHne reHepaTopos.,

17.7.3.1 Kpome TepMOMETPOB XOTKHBI OBITh IPEAYCMOTPEHBI AATIHKH TEMIIEPATYPH! OXNAXKAAIOILETO
BO3AyXa, KOTOPBIE IJODKHBI IOAABaTh ABAPMHUHO-NIPEAYNPCIUTCIBHBIA CHTHAT INPH HPEBBHILCHUA
JOIyCTUMOM TeMIIepaTypsl.

17.7.3.2 [ Mammms ¢ 3aMKHYTOM CHCTEMO OXJIAXACHNS U TCINIOOOMEHHEIM amaparoM, MOTOK mep-
BUYHOTO M BTOPHUYHOTO OXJIQXKJAIOLIET0 arcHra JODKEH KOHTpOoIuposaThes. IIpu ncue3HOBEHMM MOTOKA
JOJKEH TIOJABaThCs aBAPHMHO-TIPEIYIIPEAUTEIBHBIN CUTHA.
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17.7.3.3 Tlporeuxu BOABI ¥ KOHACGHCAT HE JOJDKHBI MOMAJAaTh HA OOMOTKH MamuHbl JlokHA OBITH
MPEAYCMOTPCHA CUTHATHM3ALMS, KOHTPOIHPYIOMAs BOSHUKHOBCHHE ITPOTEUCK.

17.8 PACTIPEJAEJHUTEJBHBIE IIIUTHI 'Y

17.8.1 PacmpeaenurenbHbIC MUTH IPEOHBIX ICKTPUYCCKHX YCTAHOBOK JOJDKHBI COOTBETCTBOBATH
Tpebosanuam 4.6 u 18.6.

17.8.2 Cucrema rpeGHOIM JIICKTPUUCCKOM YCTAHOBKH JOJDKHA OBITH OOOpPYZOBaHA YCTPOMCTBOM
KOHTPOJISL COMPOTUBICHU u3omsmuu (cM. 2.11).

17.8.3 Tlepeknroyarenn, NPCAHAZHAYCHHBIC U1 ONCPATHBHBIX ICPCKIOYCHUN B ICISIX TIPCOHOM
AIICKTPUYCCKON YCTAaHOBKH NPH CHATOM HANPSDKCHHH, JODKHBI HMETh OJIOKHPOBOYHOC YCTPOMCTBO, HE
JOMYCKAOIICEC OTKIIOUCHH UX IO TOKOM, HIIH OIMHOOYHOTO BKITIOYCHHSL.

17.9 CWIOBBIE TPAHC®OPMATOPHI I')Y

17.9.1 O6ume TpeGoBanus.

17.9.1.1 TpauchopmMaropsl U peakTOpH! JOJDKHBI COOTBETCTBOBATh TpeOoBammsM pasa. 11 u 18.4.

17.9.1.2 na T'OY pomxao OBITH MNPCAYCMOTPEHO HEC MCHCC ABYX HC3aBHCHMBIX CHIIOBBIX
Tpanchopmaropos. JIOJLKHBI HCIONB30BAThCA TPAHC(HOPMATOPHI TONBKO C Pa3AC/IbBHBIMUA OOMOTKAMH.

17.9.1.3 Temmeparypa o6moToK TpaHcopMaTopoB, mpuMeHIEMBIX Ml DY pomkHa KOHTpOMHp-
OBaThCsl CHCTEMOM JaTuHKOB M CUTHAIHN3ATOPOB.

17.9.1.4 JIns u3MepeHUsS TOKa HAa MEPBHYHOH CTOPOHE B KaKIOH (ase, mmraromel Tpancgopma-
top I'DY, momxwbI GBITH IPEAYCMOTPEHBI aMIIepMeTphl, ycranasausaembic B ['PLII.

17.9.1.5 Insa xaxnoro tpancdopmaropa 'Y nomkHa ObITh NpesyCMOTpPEHA 3a1UHUTA OT NEPETPY3KH U
OT KOPOTKOTO 3aMBIKAaHUSI HA TEPBUTHON M BTOPHUIHON CTOPOHE.

3amura Ha BTOPUYHOM CTOPOHE MOXET OBITh pealn3oBaHa MOJYNPOBOAHHKOBEIM IMpeoOpasosare-
aem [IY.

17.9.2 KuakocTHo-oxnaxaaembie Tpancopmaroper I'IY.

17.9.2.1 OOMOTKH >KHIKOCTHO-OXJIKIACMBIX TPAHCHOPMATOPOB TOJDKHBI OBITH MOJHOCTBIO HOTPY-
JKCHBI B JKHIKOCTb, TAK)KE NPH HAKJIOHAX B JIOOYIO CTOPOHY HA yroj 22,5° BKIIFOUHTENBHO.

17.9.2.2 TpaschopmaTopsl JOMKHBI ObITh 000PYIOBAHbI HCOOXOAUMBIMH YCTPOHCTBAMHU AN cOOpa U
HAKOIUICHUSI YTEUEK OXIKIAIOMEH KUAKOCTH.

B paifone yctaHOBKM TpaHcdopMaropa MOMKHBI OBIT PACIIONOXKEHBI YCTPOHCTBA OOHApy KCHHUA
nokapa M yCTPOWCTBAa MOKAPOTYIUCHMS. YCTPOHCTBA MOXKAPOTYLICHHS AOMYCKAIOTCA C PYYHBIM
VIPaBICHHUEM.

17.9.2.3 TpanchopMaTopsl AOKHB OBITH OOOPYIOBAHBI CHCTCMOM 3aIMUTHI, ACHCTBYIOWICH mpH
TMOSIBJICHHH Ta30B B OXJIKIAIOIICH KUIAKOCTH.

17.9.2.4 Temneparypa OXJIKIAIOMICH >KUIKOCTH JO/DKHA KOHTPOIHPOBATHCS CHCTEMOM JATYHUKOB.
JomxkeH ObITE HPEAYCMOTPSH aBAPUHHO-MPEIYIIPEAUTEIIBHBIN CUTHAN O INPEBBILICHUIO TEMIICPATYPbI
OXJIXKIAOIICH KUAKOCTH, & TAKOKE OT OTACIPHOrO AardyuKka JOJDKHA OBITh HMPEAYCMOTPEHA 3alliTa,
OTKITIOYAKOIIAst TPAaHCGHOPMATOP, SCIIH TEMIIEPATYPA JKHAKOCTH MPEBBICUT MPEACTBHO AOMYCTUMYIO.

17.9.2.5 YpoBeHp OXIAXKIAIOMEH KUIKOCTH JODKECH KOHTPOIHPOBATHCS ABYMS JATUMKAMH, OAWUH W3
KOTOPBIX JOJDKEH IPUBOAWUTH B ACHCTBHE aBAPUHHO-TIPEAYIIPEIUTEIBHBIM CUTHAT, & BTOPOM, YCTAHOB-
JICHHBIH Ha MPEIETbHO JOIMYCTHUMBIH YPOBCHb, JOMDKEH OTKIIOYUTh TpaHCHOpMATOP.

17.9.3 Tpancpopmaropsr I'JY, oxjazkaaembie BO3AyXOM.

17.9.3.1 Pabota BEHTHIATOPOB ISl OXJIAKIACHUS TPAHCHOPMATOPOB, a TAKKES TEMIIEPATYpa OXJIaxK-
JAIOIIETO BO3AyXa AO/DKHBI KOHTPOIHUPOBATECS CHCTEMOM JAaTYHKOB.

Ipu npeBHIIIEHAN TEMIIEPATYPbI, HIIH BBIXOJE H3 CTPOsI BEHTH/ISITOPOB JO/DKCH IOJABAThCS aBAPUIHHO-
Tpe AYTIPEAUTEIBHBIN CUTHAT.
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17.9.3.2 Ilpu npuMeHEHUH 3aMKHYTOM BO3AYINHOH CHCTEMBI OXJIQKACHHUSI C BO3AYXOOXIAIUTCIIEM
JOJDKHBI JOTIOJHHTC/IBHO K TPCOOBAHUSM, U3IOKEHHBIM B 17.9.3.1, KOHTPOIHPOBATHCS:

.1 MUHHMANBHBIH NOTOK INEPBHYHOTO M BTOPHUYHOIO KOHTYPA OXJIAKAAIOMIHX Cpel (BO3AyXa U BOABIL);

.2 Ipu NPOTEUKaxX TEINTOOOMEHHOTO ammapara JODKEH cpabaThiBaTh aBapHUIHO-NPEAYNPEAUTEIIBHbIH
CHrHAT.

TernnooOMeHHBIH anmapar JODKCH YCTAHABIMBATBCA TAKUM OOpa3oM, YTOOBI NMPOTEUYKH BOABI U
KOHACHCAT HC MOIVIM IIOIIaAaThk Ha O6MOTKI/I.

17.10 MOJAYIPOBOJAHUKOBBIE ITPEOBPA3ZOBATEJIHN I'3Y

17.10.1 OGmue TpeGoBaHus.

17.10.1.1 IpeoGpa3oBarenn TOKHEI COOTBETCTBOBATh TpeOOBaHUAM pa3a. 12.

17.10.1.2 [ns I'DY momKkHO mpeaycMarpuBarbCs, KAK MUHHMYM, JBA TMOJHOCTBIO HE3aBHCHMBIX
OTAETBHO YCTAHOBJICHHBIX IOJYIPOBOAHHUKOBBIX IIpeoOpa3oBaTens YacTOTHI, NMHTAIOIUX OTAC/IbHBIC
CHCTEMBI OOMOTOK rPeOHOTO 3ICKTPOABHUIATES (M OTACIBHBIX JJICKTPOABUTATEIICH).

17.10.1.3 Jns xaxzoro mpeoOpa3oBaTens JODKEH OBITh HPEAYCMOTPEH OTACIbHBIH ONOK min
YCTPOMCTBO C CUCTEMOU YIIPABJICHHS.

17.10.1.4 Jlna kakaoro Onoka WIM YCTPOMCTBA YIPABICHHA JOJDKHBI IPEAyCMaTPHBAThCA JBa
rajgpBaHUYCCKH HM30JHPOBAHHBIX JAaTdMKa 4acTOTHl BpammeHus. OOmmit kopmyc M 0GOHX JaTUMKOB
JOIyCKaeTCsl.

17.10.1.5 Ecou npeoOpazoBarens nogaeT muranue Ha ['JJ] MOCTOAHHOrO MM MEPEMEHHOTO TOKA C
MOCTOSIHHBIM BO30Y’KICHHEM (B T. 4. OT HOCTOSIHHBIX MAarHUTOB), TO B TJIABHOM LEMH «JBUIaTe/ib —
peoOpa3oBareap) AOKHO OBITh IIPEIYCMOTPEHO YCTPOMCTBO 3alMTHI, HAMPHMEP, BBIKIIOYATCIIb-
Pa3bEIMHATE b, KOTOPBIH aBTOMATHYECKH AOJDKEH Pa3phIBaTh MIABHYIO LIEMb B CIy4ae HEHCIIPABHOCTH
BBIIIPSIMUTENS WIM HHBEpTOpa. JIOIKHEI OBITH TPEXYCMOTPCHHI YCTPOWMCTBA AHArHOCTHKH, OOHAp-
V>KHBAIOIIUE TIOSBICHUE TAKUX HCHCIPABHOCTCH.

17.10.1.6 ITpeobpazosareau aust [V nOKHEL OBITH PACCYMTAHB HA HOMHHAIBHBIH MOMCHT MPUBOAA
(HOMUHATBHBIA MOMEHT Ha rpeOHOM Baiy). Ilpu 3TOM AOKHO GBITH YITCHO, YTOOBI KPATKOBPCMCHHBIE
Meperpy3kd H HM3MEHeHWs (IPOBANBI) YACTOTHI BPAIICHHS, BHI3BAHHBIC ICPETPY3KOH MM COpPOCcOM
Harpy3KH NpH OTOJICHHH IPEOHOrO BHHTA, HE MPHBOAMIIN K CPAOAThIBAHUIO 3AIIMTHI MPeOOpa3oBarcicii.

17.10.1.7 Jomyckaercsa mpueM pekynepupyemoii snekrposneprud B E99C mpu TopMOXXeHHSIX U
peeepcax rpeOHBIX aBurarcnci, yepe3 obparmmeic [ITY, ¢ obccrmedcHHEM MOKA3aTeiICH KAdCCTBA,
3agaHHbIX B 2.1.3 amsa morpebnenmst ee cymoBbiMu dnekrpororpeburersivu. IIpu sTtomM  H30BITOK
PEKyTIEpUPYEMOI SHEPTHH AOJDKECH MOTTIOMATECS «PE3HCTOPAMH TOPMOXKCHHD) .

17.10.1.8 Momyckaercst KOMIICHCAIMS PCAKTHBHON MOIIHOCTH 34 CYET pecypcoB obparmmoro TTIMTY.
IIpu sTOM Ha ero GNOK yHpaBICHHA, C CHCTCMBI YIPABICHHUA SJICKTPOCTAHIHMCH JOIDKCH IOCTYNATh
CUTHAJI, COOTBETCTBYIOIIMI TEKYINEMY 3HAYCHUIO PCAKTHBHON MOINMHOCTH, TCHCPHPYEMOM B CETh
anexrponorpeburensima E99C

17.10.1.9 lkadsr moaynpoOBOAHUKOBBIX MPCOOPA30BATCIICH JOJDKHBI COOTBCTCTBOBATH TPCOOBAHHSIM
4.6 u pasg. 18.

17.10.1.10 Koncrpykuus mkadoB HOIyNPOBOAHHKOBBIX IMPeoOpa3oBarciici JODKHA MPEAyCMaTpy-
BaTh BO3MO)KHOCTh OBICTPOM 3aMCHBI CHIIOBBIX DJICMEHTOB BCTPOCHHOTO 000PYAOBaHUA. ITO MOXKET OBITh
JOCTUTHYTO NPHMCHCHHEM MOXAYIBHOH KOHCTPYKIIMH CHIOBOH HYacTH CXEMBI, €€ DJICMEHTOB, OIIOKOB
YOpaBIeHHS, 3aIUTHl U OTOOpaXkeHHsT HHPOPMALIH.

17.10.1.11 TpeboBanus K MOIYMPOBOAHUKOBEIM mpeodpaszosareisiM 'Y B cucteMax pacnpeneieHus
SIEKTPUIECKOH SHEPTrHUH HA MOCTOSTHHOM TOKE YKazaHel B 22.8.2.

17.10.2 OxnaxaeHne NOJIyNPOBOAHHKOBBIX Npeodpa3oBaresieii.

17.10.2.1 Ecnu npeoGpasosareii 000pyA0BaHBE HPHHYAUTCIBHON CHCTCMOH OXJIAKACHMS, TO JOIDKCH
OBITh NPEAYCMOTPECH KOHTPOJIb €€ COCTOSIHUAL. B cilydae BBIXOAA M3 CTPOSI CHCTEMBI OXJIKACHHUS JOJDKHbI
OBITh MPEAYCMOTPCHBI MCPBI, IPCAOTBPALIAIOIIME TIEPErPEB U BBHIXOJ U3 CTPOS MPeoOpa3oBarTeis.
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17.10.2.2 Tns cucTeM OXJIQKACHUS JO/DKHA OBITH MPEAYCMOTPEHA CHCTCMA ABAPHHHO-MPEAYPEIU-
tensHOM curHaymzarmu. Cursan AIIC nomikeH OBITH BBINIONHCH MO CHIDKCHHIO MOTOKA OXJIAXKAAIOIICH
CpE/Bl HJIH BBICOKOHM TEMITCPAType MOTYMPOBOIHHKOB.

17.10.2.3 EquHpdHBIC HEHCOPABHOCTH B CHCTEME OXJIKACHHA mpeoOpaszoBareneil HE JOMKHBI
MPUBOAMUTH K OTKIIFOYCHHUIO BCEX IpeobOpaszoBareieii rpeOHOM SNCKTPHICCKOM YCTAHOBKH CYAHA.

17.10.3 3ammTa noTynpoBOAHHKOBLIX Npeolpa3oBaTesiei.

17.10.3.1 OkcCruryaTamHOHHBIC TICPCHANPSDKCHUS B CHCTEMC MHTAHHS TPCOOpPA3oBaTCICH JOMKHBI
OBITh OTPAHHMYCHBI COOTBETCTBYIOIIUMH YCTPOHCTBAMHU-OrPAHHYHTEISIMY, 3AIMUINAIOIUMH OT [OB-
peKAcHUI dneMeHTh crnoBod cxemsl TTTTY.

17.10.3.2 Cuctema ymopaBicHHsS JODKHA OOCCICYHMBATh, YTOOBI BO BCEX OKCIUTYaTAMOHHBIX H
HAMOOJICC TSKCIIBIX YCIOBHSMX HOMHHABHBIA TOK HOJYIPOBOJHAKOBBIX SJICMCHTOB HC OBUI IPCBBILICH.

17.10.3.3 CunoBas cxema | 3JIEMCHTHI MPeo0pa3oBare s, JOJHKHBL OBITh 3AIUINCHBI OT MOBPEXICHHUH
M OTKA30B, BHI3BAHHBIX KOPOTKAMH 3aMBIKAHMSIMHA Ha KIeMMax npeodpasosarens. Jlomyckaercs 3amura ot
TOKOB KOPOTKOTO 3aMbIKaHUs TpeaoxpanuTe siMi. COOTBETCTBYIOIHE OOPATHBIC CBSI3H MPEeoOpa3oBare i
JOJDKHBL KOHTPOJHPOBATh (OTPAaHHYMBATE) TOK TAKUM 00pa3oM, 4ro0bl HH OJUH DJJICMCHT HE ObUI
MOBPEIKACH JaKE B CIydac, KOraa npeodpa3oBareib BKIIOUYCH HA ABHTATECNb C 3aTOPMOKCHHBIM POTOPOM.

17.11 CPEACTBA 3AIIUTH ®HJIBTPOB TAPMOHUK

17.11.1 JomxHbl npuMeHAThCS Tpex(asHeie GUIBTPH ¢ HHAUBUAYANBHON 3alUTONH KaXKIOH ¢assbl,
OTPAHHYHBAOIINE 10 JOIYCTHMOTO YPOBHS HCKXKCHHS CHHYCOMAANBHOCTH HanpsokeHns Ha muHax ['PII]
mpu TO0BIX pekuMax padorer Y.

17.11.2 llemm xaknoro ¢UIbTpa MODKHBI HMETh 3AUIMTY OT CBEPXTOKOB H TOKOB KOPOTKOTO
3ambikaHust. LlenocTHocTs mpeaoxpanutenci B uemiax (GUIBTPOB JO/DKHA KOHTpoiuposarscs. Ilpu
neperopaluy Modoro NpeAoXpaHuTens AoipkeH Obith curHan AIIC.

17.11.3 Tlpm KOHCTPYHUPOBAHMH ¥ HCHONb3OBAHHH JIMHCHHBIX (QHIBTPOB CJICIYCT YUHTHIBATh
BO3MOXHOCTh X INOAK/IIOYCHHS B JIF000H KoH(uryparmuu. B wacTHOCTH, aBTOPC30HAHC AOIDKEH OBITH
HCKJIOUEH TPH JTFOOBIX YCIOBHAX HATPY3KH M COYCTAHHH PabOTAIOIIMX FCHEPATOPOB.

17.11.4 B ciyyae Hanu4#s HECKOJBKHX MAPALICIBHBIX HENMCH (QHIBTPa JOKHA KOHTPOJIHPOBATHCS
CHMMETPHYHOCTD TOKOB. HecHMMETpHYHOE pacnpeAeiCHHE TOKOB B LCTHIX OTACIBHOTO (DHIIBTPA, a TAKKe
HEHCIIPABHOCTh camMoro (hMIbTpa JOJDKHBI MPUBOANTH K cpabareiBanmio curHanmsammu (AIIC).

17.11.5 HeoOxomumo Takke PaccMOTPETh BO3MOXKHOCTH JIOIOJIHATCIBHOW 3aIMUTHI OTACIBHOTO
€MKOCTHOTO D3JeMCHTa (HANPUMEP, NPCAOXPAHUTCIBHBIN KJIAMAH WM MPCPHIBATCIb H3OBITOTHOTO
JaBICHII) BO m30ekaHUE €ro paspeiBa. Ilpm BEIOOpE 3amMTH CICAYET YIUTHIBATH THII HCIOIb3YEMBIX
CMKOCTHBIX 3JICMCHTOB.

17.11.6 [ononmHuTenbHBIC TPeOOBAaHHMA K CPEACTBAM 3aIMUTHL (UIBTPOB TAPMOHHK B CHCTEMAx
pacIpeacacHUs SICKTPUICCKOH SHEPTrHH Ha MOCTOSHHOM TOKE YKa3aHbl B 22.8.3.

17.12 TPEBHBIE JJJEKTPHYECKHE JABHTATEJIHN (')

17.12.1 O6wue TpeGoBanus.

17.12.1.1 O6MOTKH CTaTOpOB ABHIATCIICH IEPEMCHHOTO TOKA, @ TAKXKE IVIABHBIC M JOIONHHUTEIILHEIC
IIONKCa H KOMIICHCAITMOHHBIC O6MOTKPI ,E[BI/II‘EITCJICﬁ MOCTOAHHOIQ0 TOKA, JJICKTPHYCCKHX MAIIUH
MomHOCTEIO BhIIE 500 kBT, 1omKHEI OBITE 000PYAOBAHBI JATIMKAMH TEMIICPATYPHI.

17.12.1.2 B oTHOIICHMHM KOHCTPYKUMH M CMa3kd NONWHIHHUKOB [ ]l HOMKHBI OBITH BBIMOJHCHBI
Tpebosanus 17.7.2.

17.12.2 Oxuaxagenne ',

17.12.2.1 Cucrema OXIOXACHHUS JOJDKHA 00CCIECUNTh JOCTATOYHOE OXJIAKACHHE MPEOHOTO ABHUraTe s
pH JTFOOBIX €r0 Harpy3kax M HPH JIFOOBIX CKOPOCTAX BpALICHHUS.
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17.12.2.2 T3/l momkHbl ObiTh OOOPYAOBAHBI BCTPOCHHBIMH JATYHKAMH TCMICPATYPhL, KOTOPbIE
JIOJDKHBI TIOJABATh aBAPHIHHO-NPEAYPEAUTEIBHBIN CUTHAI MPH MPEBBILICHUH JOITYCTHMOMH TCMIICPATYPBL.

17.12.2.3 B MammHax ¢ 3aMKHYTOH CHCTEMOH OXJIKACHHS U TCIUIOOOMEHHBIM aNNaparoM JOJLKCH
KOHTPOJIHPOBAThCS TAKKE MOTOK MEPBUYHOTO W BTOPHIHOTO OXJIAKAAIOIIETO are¢HTA.

17.12.2.4 [loyokHa GbITh MPeAyCMOTPCHA CHIHAMM3ALKS O BOSHHKHOBEHHH MpoTeyek. KoHCTpyKuus u
PacHoNIOKEHHE TEIUIOOOMEHHOTO ammapara AO/DKHBI OBITh TAKUMH, YTOOBI HCKJIIOYHTb TOMAJAHHC
MPOTCUYEK OXJIAKAAKOLICH CPebl H KOHACHCATA HA OOMOTKH.

17.12.2.5 B cnyuae BbIXOZQa H3 CTPOS CHCTCMBI OXJKACHHA TPEOHOrO JABUTaTeiis, AOJLKCH OBITH
MPEAYCMOTPEH aBapUiiHBIA pekuM paboThl i OOCCICUCHHST MAHEBPUPOBAHHSA CyAHA B CIIOXKHBIX
HABHTALHOHHBIX YCIOBHAX. [IpH 3TOM JOIMycKaeTcs BMEINATENBbCTBO ONEPATopa AJd HPHHYIUTCIEHOTO
OTKPHITHA ABAPUHHBIX BO3AYIIHBIX 3aCIOHOK OXITAXKACHHS.

17.12.2.6 TpeOHBIe MCKTPUMECKHE JBUTATCIH C BO3AYIIHBIM OXJIAKACHHEM J0/DKHBI ObITh 000pYyHO0-
BaHbl ¢unapTpamu 3a00pa BO3AyXa H JBYMS BCHTHIITOPAMH IPHHYIUTCIIBHON BEHTHIALMH, KAOKIABIA W3
KOTOPBIX HMEET MOAAYy, JOCTATOUHYIO Uil OOCCICYHUS HOPMAIBHBIX YCIOBHH PabOTHI 3JICKTPUYCCKOTO
JBUTATCIA OPH MOOBIX 33JaHHBIX PEXHAMax SKcIuryaramud. JlowkHa GHITH MPEIyCMOTPCHA CBCTOBAS
curHaymzamus 0 padore u AIIC 06 0CTaHOBKE BCHTHISATOPOB.

17.12.2.7 CucteMa »KHIKOCTHOTO OXJIKICHHS JJIS1 MHOTOSIKOPHBIX MAITHH JOJKHA OBITh ABTOHOMHOMH
IUTSL KOKIOOTO SKOPSL.

17.12.3 3ammra '/,

17.12.3.1 3awmra OT meperpy3KH B IABHBIX LICISIX M LCISIX BO30Y:KACHUA JODKHA OBITh HACTPOCHA
TaKkuM 00pa3oM, YTOOBI HCKIIOMHTH €€ CpabaThIBaHUC MPH ICPErpPy3Kax, BBI3BAHHEIX MAHECBPHPOBAHHUECM
CyIOHa, IIPU XOJC B LITOPMOBBHIX YCIOBHSX, HITH XOAC B OUTOM IIbIy.

17.12.3.2 3amura OT KOPOTKMX 3aMBIKAHHMH M MCPErPy3KHd JBHIATEIS MOXET OOECIeYHBaTbHCA
npeobpazosareneM. [Ipu 3ToM JOTKHBI OBITH IPHHATH BO BHUMAHHC PA3IHIHI B KOHCTPYKLHUAX TPpeOHBIX
AIEKTPUMECKUX MAlIWH (MAIOMHA MOCTOSHHOTO TOKA, CHHXPOHHAS MAlMHA, ACHHXPOHHAS MAlOHHA HIH
MaIrHa ¢ BO3OYKICHHECM OT MOCTOSHHBIX MarHHUTOB).

JHononaurensHeie TpeGoBanus K 3amure I'OJ] B cuctemMax pacrpeaeeHus JIEKTPHICCKOM SHCPIrHU HA
MOCTOSHHOM TOKE YKa3aHsl B 22.8.4.

17.12.3.3 Jlna rpeCHBIX 3ICKTPOABUTATENICH IMOCTOSHHOTO TOKA JOJDKHO OBITH IIPELyCMOTPEHO
HE3aBUCUMOC YCTPOMCTBO 3aIMUTHL OT YPE3MEPHOM YacTOTHl BpalneHus (pasHoca), Kak 310 TpedyeTes B
2.11 gactu IX «MexaHU3MEBD).

IpeOnoit snexTpudeckuil JBUrareidb JOUKCH BBIASPIKUBATH UPE3MEPHYIO HacCTOTY BpPALICHUS B
npeenax pabourxX XapaKTCPUCTHK 3alIUTHOTO YCTPOMCTBA, HACTPOCHHOTO HAa CpabaTkiBaHHE IIPH
3aJaHHOM YpEe3MEpPHOI YacToTE BPAICHUA.

17.12.3.4 [lpurarenp JOMKEH BHIACP)KHBATh O€3 IOBPEXKACHHH TOKM BHE3AITHOTO KOPOTKOTO
3aMBIKAHHS HA €ro KJIeMMax IIPY HOMHHATIBHOH Harpyske.

YCTaHOBUBIIHMIACS TOK KOPOTKOTO 3aMBIKAHMS ABUTATEIIS, MMEIOLIECIO IOCTOSHHOE BO30YXKICHHUE, HE
JOJDKCH TPUBOJWTh K TECPMHMMECKMM IOBPCIKACHHSAM OOMOTOK H €TI0 TOKOHECYLIMX KOMIIOHEHTOB,
TOKOCBEMHBIX KOJEL|, Kabenel, (GHAepoB WM [IHHOIPOBOAOB.

17.13 CHELMAJIbHBIE TPEBOBAHHUA K MIOTPY)KHEIM ITOBOPOTHEIM I'PEBHEIM
MEKTPHYECKUM JBUTATEJIAM (I U K IIPUBOJAM C BUHTOPYJIEBBIMU
KOJIOHKAMH (BPK)

17.13.1 O6mue TpeGoBaHusl.

17.13.1.1 Ecnu B paboueM COCTOSIHMH NIPOCTPAHCTBO, TAC PACHONOKECHA DNCKTPHUCCKAs MaIluHA U
Jpyroe 00OpyAOBaHKE, HEJOCTYITHO M MMEET OCOOBIE OKPYIKAIOLIME YCIOBHs (BBICOKYIO TEMIIEPaTypy,
BJIJKHOCTD M T. I1.), JOKHBI OBITh HPEIyCMOTPCHBI CIICLIHATBHBIC MEPbI, TAKHE KaK MPUMCHEHUE 0C000
HAICKHBIX MATCPHUAIOB U KOMIUICKTYIOIINUX, COOTBCTCTBYIOMICC KOIMICCTBO AATIHKOB KOHTPOJIA, a TAKIKC
CTICLIMANBHBIC CPEICTBA IS 3AIIUTHl KOMIIOHCHTOB OT 3aTOILICHHS U MOBPEXKACHUI.
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17.13.1.2 KoMIIEKTYIOLIHE 3JEMEHTHI, 3JICMEHTHl YIPABICHUS, JATYMKH, TOKOCBHEMHBIC KOIIBL,
kaOCMbHBIC COCOUHCHHMSA M BCIIOMOTATCIBHBIC MPUBOABI JOUKHBI OC3 MOBPCXKICHUH BBIICPKUBATH
BUOPALIMOHHEIE HATPY3KH C YCKOPCHUEM, O KpaliHel mepe, 4¢, B AuanazoHe yactor 3 — 100 I'm.

17.13.2 JaTunkw.

17.13.2.1 JlaTunky, KOTOPbIC MOTYT ObITh 3aMEHCHBI TOJBKO NMPH JOKOBAHHH CYIHA, JOTKHBI UMETh
JIBA IYBCTBUTEIbHBIX 3JIEMEHTA B OJHOM KOPIYCE C OTACIBHBIMU KaHAJIAMH MEpeaady MHGOPMAIUH.

17.13.3 Tlogmuunuuku.

17.13.3.1 YpoBHHM HAaIOMHEHHWS Macia B KOPIYCax IOJIIWITHUKOB JOJDKHBEI KOHTPOIHPOBAThCA
JaTIYUKaMH, KaKk Ha CTOSHKE, Tak ¥ mpu padote. JIroObie yTeuKkn Macia J0JKHBI BRI3BIBAaTh CPabaThIBAHHE
ATIC.

10 TpeOoBaHKE MPHUMEHIMO TAKXKE K [IUPKYIILHOHHBIM CHCTEMaM CMa3Kh. Takue cHCTeMBl JOKHBI
JOTOTHATENHHO ORITE 00OPYAOBaHBI KOHTPOIEM HoToKa cMazouHoro Macna. AIIC mo cHMKEHHIO moTOKa
CMa304YHOr0 Macjia JO/KHA OBITh HE3aBUCHUMOMH OT cuctembl ynpasneHus ['I]1.

17.13.3.2 Temneparypa MOAIIMITHAKOB Bala 0/UKHA KOHTponuposarees cucremoil AIIC u 3amutsr,
JaeicTByromei B ABa dtama. Jrtam 1-if — curaan ATIC, stam 2-if — ocranoBka asurarens. Cuctema
3aIMUTH TO/DKHA OBITh HE3aBUCHMOM OT CHCTEMbI MHIUKAUUH TeMreparypsl moamunaukoB u ATIC.

17.13.4 Kosoans! B rougoaax IITITI/1.

17.13.4.1 YpoBeHs BOAHI B KOIOALAX TOHIOI M IIOMEINEHHUH, CBA3AHHBIX C HUMH, JOJDKECH KOHTPOIHPO-
BaThCs AaTYUKAMH YPOBHs. B 1OMONHEHHE K JaTYMKaM BEPXHETO YPOBHS BOABI B KOJOALAX, pabOTarOLIMM
Ha AIIC, 10mKHEL GBITH TIPEAYCMOTPESHBI HE3ABHCHUMBIC AATYHKH, HCKIIOYAIOLIHE JIOXKHBIC CpabaThIBaHUS,
JUTS KOHTPOJS BEPXHETO aBapUITHOTO VPOBHS, KOTOPHIC aBTOMarniccku octaHasausatoT [T/

17.13.5 Cucrema oGHapyKkeHHsI mOKApA.

Homxra ObiTe mpexycMoTpeHa 3¢ ¢EeKTHBHAN CHCTEMA MOXKAPOOOHAPYKEHHS, MPEIyCMATPHBAIOIAS
HCOOXOAUMOS KOMIMYECTBO M THIBI AaTdukoB. OO0mue TpecOOBaHHs K TAKUM CHCTEMaM W3JI0KCHBI B 7.5.

17.13.6 JocTynHble NpoCTPaHCTBA (B FOHAOJE ABHIATEJISI).

B mpoctpancTBax roHIOIBI, TAC NPOBOIATCSA PETYIAPHBIE MpodunakTuaeckue paboThl U OCMOTPBI
000opyIOBaHMs, AOKHA OBITE MPEAYCMOTPCHA CHCTEMA OCBELICHHS H BEHTHIILMH.

17.13.7 3aumra I,

17.13.7.1 JIurareau moimHOCTRIO Gojiece 1 MBT u Bece ABHMraTe/in ¢ MOCTOSHHBIM BO30YKACHHECM
JOJDKHBI IMETh 3aIIUTY OT BHYTPESHHUX MMOBPCKACHUM, KOTOPAs TAKKE 3AIMMINACT JIMHHIO [JIABHOTO TOKA
MEXIY IOJYNPOBOAHHKOBBIM IpecoOpasosareiaeM U asuraresieM. OTKIIOHMCHHE MOBPCKACHHOTO (HEHC-
IPaBHOTO) OOOPYIOBaHHsS MOUKHO OBITh BBIIOJIHCHO C COOTBETCTBYIOIICH BBIACPXKKOW BPEMEHH H
nofadell aBapuHHO-IIPEYNPEAUTETPHOTO CUTHAMA.

17.13.7.2 BnaxHOCTP BO3AyXa B ABHUraTejsiX C 3aMKHYTOH CHCTEMOW BO3AYIIHOTO OXJIAXKICHHUA
JOJDKHA KOHTPOJMpOBarhCst. [Ipu MPEBBIIEHWH JOMYCTHMOTO YPOBHS BJIAXKHOCTH JOJDKCH OBIThH
mpenycmotped curnaia AIIC.

17.13.8 Llenu ri1aBHOro TOKA MHTAHHS ABHCATEJIA.

17.13.8.1 Kabenu nuranwis, MMCIOIHAC BHICOKYIO AOMYCTHMYIO pabodyr0 TCMICParypy, AOIDKHBL
MPOKJIAABIBATECA OTAEIBHO OT Ipyrux kadened. Ecnu HeoOxoauMo, TOMKHBI MPEyCMATpPUBATHCS pasac-
JIFOLOME YCTPOKCTBA, MPEMATCTBYIONINE KOHTAKTAM BHEITHUX 000JI04YeK KabemeH.

17.13.8.2 Crenens 3awurs 0bonouck (IP) 1 BCeX KOHTaKTHBIX COCAMHCHHI, OKOHIIEBAHMH Kabemei
Y IIMHHBIX COSIMHEHUH, A0/KHA OBITh TAKOM e, KaK M CTCIICHB 3AIMUTHI 000IOYKH JBUraTe IS, OXHAKO, HC
MmeHee, ueM [P44. Jtu TpeCoBaHUS PacmpOCTPAHAIOTCS TAKKS HA KabCI yIpaBieHHs.

17.13.9 Tokocbemubie konbua IIIT/A u BPK.

17.13.9.1 Ecnu gmaHHBIE OT AATYUKOB OOPATHBIX CBA3CH, KOHTPOIMPYEMEBIX MapaMeTpoB M T.IL
MEPEAAIOTCA UePE3 CUCTEMY MHGPOPMAIMOHHBIX IITHH TOKOCHEMHBIX KOJICI, TO CHCTEMA LIMH JO/IKHA OBITH
nyonuposanHOU. BeIxog m3 cTpos mo00H U3 CHCTEM LIMH JOKEH BhI3bIBarTh cpabareiBanue AIIC.

17.13.9.2 Biox TOKOCBEMHBIX KOJCL, OOOPYIOBAHHBIM BHEINHCH NPUHYIUTCIBHOH CHCTEMOM
OXJIXKICHUA, NOMKEH OBITh CrocoOcH padorarh O€3 CHCTEMBI OXJIQKACHUSA ONMPEACICHHBINH MEPHOL
BpeMeHH. BrIxon U3 CTpos CHCTEMBI OXIAKACHHUS NOMKCH BhI3bIBaTh cpabareiBanue AIIC.
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17.13.10 Asumyranbubiii npusop IITITIJ] u BPK.

17.13.10.1 AsumyTtansHelii NPHBOJ JOJDKEH COOTBETCTBOBAaTh TPEOOBAHMAM, MNPEABABIACMBIM K
PYJEBBIM MAIIHHAM, B COOTBETCTBHH C TpeOoBaHmsmu 5.5.

17.13.10.2 [Jlns BCeX SNCKTPUYCCKUX W THAPABIMYMCCKUX KOMIOHEHTOB CHCTEMBI NOJDKCH OBITH
obecreueH MNPUHOUN JOKanu3anuyd (MCKIIOYMCHHUS BIHMSHASA Ha (YHKUHOHMPOBAHHE) €AMHHIHOMN
HeucnpaBHocTH. besonacHoe ¢yHKIMOHMPOBAHHE CyAHA AODKHO OBITh 0OSCIEYEHO BHE 3aBHCHMOCTH
OT YIJIOBOrO MOJOKCHHS Py M CKOPOCTH CYAHA, B JIOOOH MOMEHT BPEMEHH, KOTAA HMPOHUCXOIHT
HeucnpaBHOCTh. [IpoekTaHT KODKEH pas3paboTars M NPSACTABUTH HA COMNIACOBAHHE «AHAIIN3 XapakTepa U
nocneacteuii otkasos» (FMEA).

17.13.10.3 Tlonoxcuue yria pa3BOpOTa a3UMYTAIbHOTO MPHBOJA HOJDKHO OBITH YKa3aHO
MEXaHMYECKHM HHANKATOPOM HA INKAIC B MECTC YCTAHOBKH HPHBOAA (PYMIIEIbHOE OTACICHHUE).

17.13.10.4 Ina xkA0# a3UMyTaNbHOI YCTAHOBKH JOJDKHO OBITH MPEAYCMOTPEHO, KAK MHHUMYM, ABa
HE3aBHCHUMBIX JJICKTPHYCCKUX TPHUBOAA Ui pasBopora. OQuH W3 3THX NMPHBOAOB JOIDKCH INOJIYYaTh
rmutanue ot I'PII, a apyroii — ot APIII.

17.13.10.5 AsuMyTaibHBIC DJICKTPUYCCKHE IPHBOABI MOJDKHBI HMMETh 3allUTY OT HEPETpy3KH
(ZomyckaeTcsi OCYIIECTBIIATh CHCTEMOH mpeoOpa3oBareiis)) U OT KOPOTKOro 3ambikaHus. OHH JOIDKHBI
ObiTh cmocoOHB oOccncunth 160 % HOMHHANBPHOTO MOMCHTA, HCOOXOAMMOIO ISt ODCCICUCHHS
HOMHHAJIbHOH CKOPOCTH Pa3BOpoTa B COOTBETCTBHH ¢ TpeOosanmsmu 7.2.3 gactu VII «Mexanudeckue
YCTaHOBKHY.

AzuMyTanpHBIE TPHBOABI HHOM KOHCTPYKLUHH, HATIPAMED THAPABIMYCCKAC, JODKHBI TAKXKE COOTBET-
CTBOBATh H3JI0KCHHBIM BBIIIC TPCOOBAHHUAM.

17.13.10.6 AsumyTtameHEIi yron ymopa AO/DKEH Obite orpanmdcH xo =+35°. Ilpm meGompmoi
MPOITYJIECUBHON MOIIHOCTH H, CICAOBATEIBHO, MPH HEOOIBINONH CKOPOCTH CyAHA, WM IPU aBAPHHHOM
«Cron — MaHeBpe», 3TO OTPAHUUCHUE MOXKET OBITh CHATO CHCTCMOM YIPaBIICHHA.

17.13.10.7 AsumyTambHbIii yroa ymnopa AOJDKEH OrpPaHHYHBATBCS B 3aBHCHMOCTH OT CTYNCHEH
3a/1aBacMOI CKOPOCTH CyAHA JJISl TOTO, YTOOBI HE IIOABEPraTh CYAHO OMACHOCTH (H3-32 YPE3MEPHOTO yIopa
BO Bpems mnoBopora). Cuctema Takux orpaHuucHuil (OIOKHPOBOK) AOKHA ObITh OO€cCmeueHa
HEOOXOAUMBIM PE3CPBUPOBAHMEM M JO/DKHA JACHCTBOBATh HE3aBHCHMO OT CHCTEMBI YIPaBICHHUA
a3uMyTanbHeIM yritoM (passopoToM roHaombl ['IJT).

17.13.10.8 JIocTikeHHE WK MPEBBILICHNUE JOMYCTHMBIX BEJIMYUH OIPAaHHYCHHH a3UMyTaIbHOTO yTiia
JODKHO BeI3bIBaTh cpadareiBanve AIIC. Tlocne cpabarbiBanust OrpaHUYCHHS JOMKHO OBITH BO3MOKHBIM
BO3BpAILEHUE NMPUBOJA K AOMYCTHMEIM YIJIaM Pa3BOpOTa NPHBOAA 0G€3 PyYHOTO BO3BpAara.

17.13.10.9 OGopynosanue, obecreuuBaromee (GyHKIHOHUPOBAHHEC H HHAWKALMIO A3HUMYyTaIbHOTO
MPUBOJA, JOJDKHO OBITh BBIMOJHCHO TaK, YTOOBI OOCCICUMBATIACH YCTKAS M TOHATHAS WHIAKALHA
TIONIOXKEHHUS 331aBACMOTO HAIPABJICHUS yIOpa IPeOHOrO BUHTA WITH HAIPABICHUS ABIDKCHUS cyaHa. Jlma
omeparopa IODKHO OBITh YETKO PA3THIHUMO, KaKOC M3 ABYX 3aJaHHA OBUIO BHIOPAHO: HAMPABICHHE
JBIDKCHHS CyAHA, WM HAIPaBICHHE yropa rpedroro BunTta [V

17.13.10.10 MecTHBIH TOCT YIPABICHHUS I A3UMYTAIBHON YCTAHOBKH AOJDKCH OBITH 00OpYZOBaH
CIeAYIOMUM IPHOOPAMH:

.1 amMmepmerpaMu A7 K&KIOH CHCTEMbl IMIUTAHUS KKIOTO KOMIIOHCHTA HATPYy3KH;

.2 MHIUKATOPAMHU a3UMYTANbHBIX YITIOB (YIJIOB pa3BOPOTa) AT KAKAOTO MPUBOAA;

.3 MHAUKATOpaMH TOTOBHOCTH CHCTCMBI MUTAHUS JIsl KOKIOTO NPHUBOAA,

4 MHIUKAaTOpaMK HApYIICHHs (HETOTOBHOCTH) CHCTEMEBI MIUTAHHS [T KaKAOTO MPHUBOJAR,

H IpeaycMaTpHUBarh CIACAYIOLIEE:

.5 orpanuueHne MOLHOCTH (OT MPeOOPa3oBaTes),

.6 ympasienue u3 LTV,

.7 ynpaBiIeHHUE ¢ XOAOBOTO MOCTHKA;

.8 yIpaBieHHE ¢ MECTHOIO IOCTA YIIPABICHUS,

.9 mHAMKALHIO «B paboTe» IS COOTBETCTBYIOLIErO MPHUBOAA IPeOHOrO BHHTA.

MecTHBIN NOCT YIIPaBICHNS MOXKET OBITh aKTHBHPOBAaH (BBEICH B ACHCTBHE) HA MECTE B M000E BpeMs
M JO/DKEH UMETh BBICIIMI HPHOPUTET (JOMHUHHPOBAHIE).
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17.14 CACTEMBI YIIPABJIEHHUS I'PEBHBIMH JEKTPUHYECKUMH YCTAHOBKAMH

17.14.1 Cucrems! ynpasJieHHsI 3JI€KTPOIHEPreTHIecKoii ycranoskoii I'JY.

17.14.1.1 [Ins cucrem nuranust [V ¢ reHeparopamu, paboTarOIUMy mapaieNIbHO, AOJDKHA MPEay-
CMaTpHUBaThC ABTOMATH3HPOBAHHAS CHCTEMA YIIPABICHHS JICKTPOCTAHIHCH, 00€CTICUHBAIOAs aAeKBaT-
HOE TCHCPHPOBAHHC SIICKTPOIHEPTHH B COOTBETCTBUH C MOTPEOHOCTAMH KOHKPETHBIX PEKHMOB pabo-
e I'QY, B TOM umHCHe NpH X0A¢ B MOPE M MAHCBPHPOBAHMH. ABTOMATHYICCKOE OTKIIOUCHHE T€HEPATOPOB
[0 CHTHATY JOCTATOYHOCTH MM H30BITOYHOCTH MOIIHOCTH B PCIKMMC MaHCBPUPOBAHHE HE JOIYCKACTCS.

17.14.1.2 B cnyyae cHwkeHus 4actorhl Ha mmHax [PI, meperpy3ku mo TOKY, WIHM MEperpyske u
pEeBEpCe MOIIHOCTH, MHEpeJaBacMas Ha TPeOHYI0 BNEKTPUYECKYI0 YCTAaHOBKY MOIIHOCTbh JOJDKHA
aBTOMATHUCCKH OTPAHHIMBATHCA (BO m3bexanue obGectounsanus mmH [ PII).

17.14.1.3 Ecnu reHepaTopsl paboTany mapaiiensHO U OAHH U3 HUX OBLT OTKIIIOYCH CHCTEMOM 3aIIHTSL,
TO aBTOMAaTU3UPOBAHHAs CHCTEMA YNPAaBICHUA 3JEKTPOCTAHIMEH MODKHA aBTOMAarHYECKH CHH3HUTD
MOIIHOCTB I'PeOHOM 3TEKTPHUSCKOH YCTAHOBKH C TEM, YTOOH OCTABLIMECS TCHEPATOPHI OBIIH 3AIIUINCHBI
OT HEMPHEMIICMBIX IICPEIPY30K U MpojonKanu Obl paboTarh MPH JOMYCTHMBIX HArpy3kax. JTO Ke
TpeOOBaHHE AOKHO OBITH IPHUMCHHMO K Pa3fe/IUTCIbHBIM aBTOMATHYCCKHM BBIKITIOYATCISIM HA
muaax [PII,

17.14.1.4 CpabareiBaHHe aBTOMATHYECKOTO pasaenutensHoro Bbikmrouarens muH I'PII ve pomkxHO
MPUBOJNTDH K HEHCTIPABHOCTH B cucteMe. [Ipu 31oM He Tpebyercs, 4toObl CHCTEMA YIIPABICHHS 3JICKTPO-
CTaHICH OCTaBaNTach B ABTOMATHUYCCKOM PEKHME, €C/IH CHCTEMA MUTAHHS Pa3fe/iCHA.

JIroGast moTepst aBTOMaTHYIe CKUX (QYHKIUE CHCTEMBI YIIPABICHHUA JOKHA IPUBOJUTE K CpabaThIBaHUIO
ATIC.

17.14.1.5 Cucrema ynpaBieHHs B3ICKTPOCTAHLUMEH AOMKHA obecrmeunBarh mepeiady HHdopmaiinu
B COJl 0 TekyleM 3HAYCHWH MOTPEOISEeMOH OT reHepaTopoB aKTHBHOM MOLIHOCTH Ui OrPaHHYCHHS
MOIIHOCTH, peKynepupyemoit 8 EDQY u onpeaencHums nopora BKIIOYCHAS PE3HCTOPOB TOPMOXKCHHS.

17.14.1.6 Cucrema yrpasicHuUs SICKTPOCTAHIUCH JOIDKHA obccneunsarh nepeaady uHpopmampm B CIJ1
0 TEKYIIEM 3HAYCHUN PEAKTHBHOW MOIIHOCTH, TCHCPHPYEMOI B ceTh anekTponorpedurersivu EQJY.

17.14.2 Pacnonoxkenune nocros ynpasjaenus 'Y,

17.14.2.1 Tloctsl ympaeneHus IOV Moryr OBITh pacHoONOXKEHBI B JHOOOM YIOOHOM MeECTE, B
COOTBCTCTBUH ¢ HAZHAYCHHUCM CYyAHA.

Ecnu npegycMarpuBaroTesi MOCTHI YNPABICHAS BHE MAUIMHHOTO MOMELIEHHS, T. €. HA MOCTHKE, HITH
JPYTHX MECTax, TO JOJDKHBI TAKOKE MPEAYCMATPHBATHCS HMOCTHI YIPABICHH B MALIWHHOM MOMEILCHHH,
winu B LTV,

17.14.2.2 MecTHBIII MOCT YHPaBICHUS SBIACTCA JOMHHHUPYIOIIHUM H JODKEH PaCHONararbCi B
HETIOCPEACTBCHHOH OJM30CTH OT NMPUBOAQ, HIM MOJYHIPOBOXHUKOBBIX mpeoOpaszosarenecii. M3meHeHus
pexumoB DY, 3amaBacMBIC € 3TOr0 MOCTa JODKHBI HHAWLUHPOBATBCS CHCTEMOM, IMOKA3bIBAIOIICH
33JaHHYIO U BBINIOJIHCHHYIO KOMAH/bI.

17.14.2.3 Ilpu HaTHIMH HECKONBKUX MOCTOB YHPABICHUS JAOJKEH OBITh MPCAYCMOTPCH MCPCKITIOYA-
TENb HOCTOB, PACIONIOKCHHBIH B MOMEIICHHH JOMHHHPYIOIIETO MOCTAa YNpPaBICHMS. TakOH NCPEKIIO-
YaTeNnb AOJDKEH 00CCIIeYHBaTh BKIIOYCHHE 0000, HO TOJIBKO OAHOTO MOCTA YHPABJICHUs (LECHTPATBHBIN
H 6OpPTOBBIC MOCTHI HA XOAOBOM MOCTHKC PacCMarpHBAIOTCS, KaK OAUH MOCT).

17.14.2.4 Kaxxaplii IOCT ypaBieHUs JOJDKCH OBITh 000PYAOBaH YCTPOMCTBOM aBAPUITHON OCTAHOBKU
I'3]], He3aBHCHMBIM OT CHCTEMBI YIIPABICHUS W AKTHBHBIM (BKJIIOYCHHBIM) MOCTOM YIIPABJICHHUS.

17.14.3 TnaBHbIi H MECTHBIH MOCTHI YIPABJICHHSI.

17.14.3.1 JlojokHBI NIPEAyCMaTpUBATHCA, KAaK MHHHAMYM, JBA HE3aBHCHMBIX APYr OT APyra IOCTa
ynpasicaus [V — riaBHbIH HOCT B MECTHBIH TOCT YIIPABICHHUS.

17.14.3.2 B cnygac NOBPEKIACHHS, HCHCIIPABHOCTH, MU NMOTEPH MUTAHHS CHCTEMBI YIPABICHUS HA
TJIABHOM TOCTY JOJDKHO OBITh MPEAYCMOTPCHO yopasicHue mpeobpazosareismu DY ¢ MecTHOro nocra
YIIPaBICHHS.
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17.14.3.3 Cucremsl ympaBiicHHS Ha MOCTHKE JOJDKHBI OBITh BEIIIOJIHCHBI TAaKHUM 0Opa3oM, 4YTOOBI
CHCTEMA YNPABICHHUS PAa3BOPOTOM (M3MEHEHHEM a3MMYTa YNopa) ACHCTBOBANA HE3aBHCHMO OT CHCTEMBI
yHIpaBIeHHA 9acTOTOH BpaueHus U pesepcoM ['IJ] rpeCHOI MeKTPUIECKOIl YCTAHOBKH.

17.14.3.4 Cpabareisarne AIIC mo BceM mapameTpam rpeOHOH MEKTPHUYECKOH YCTAaHOBKH AOMKHBI
KBHUTHPOBAThCSL HA MECTHOM MOCTy ynpasneHus. [lpeaynpeantenbHbie CUrHaibl, KOTOpbie HE TPeGyroT
CPOYHOTO NOCICAYIOIETO BMELIATEIbCTBA MEPCOHANA, MOTYT KBHTHPOBAaThCS HA TINABHOM MOCTY
ynpaBieHHs (Ha XOJOBOM MOCTHKE), C 00S3aTEbHBIM MOCICAYIOLMM KBUTHPOBAHUEM HA MECTHOM TIOCTY.

17.14.3.5 IosropHsri crapr (myck) [DY nomkeH ObITE BO3MOXEH ¢ 000HX MOCTOB YIPABICHUS (MECTHOTO
H [IABHOTO), B 3aBHCHMOCTH OT TOro, Kakodl moct Obut 3apanee BbiOpaH. Ilocime oGecroumBanms 'PLI]
TIOBTOPHBIH 3aITyCK rPeOHOH YCTaHOBKH JODKESH OBITh BO3MOXEH C INIABHOTO TOCTA YNPABICHHS.

17.14.3.6 Ecim ynopaBiacHHe €O LIMTA MJIW € MyJabTa TPEeOHONH SICKTPUUCCKON YCTAHOBKH
OCYIIECTBIICTCS C HPUMEHEHHEM SJICKTPHUYCCKOrO, MHEBMATHYCCKOTO WIH T'MAPABIMYCCKOrO IPHBOJA,
TO BBIXOA M3 CTPOS DTOTO MPHBOAA HE JOJDKCH CONMPOBOXKAATHCS OTKIIOUYCHHEM IPEOHOM DIEKTPHYICCKOH
YCTaHOBKH, & KOKIbIH M3 MOCTOB HA LIUTE WM MYJBTe NO/UKSH OBITh HEMEAJICHHO IOTOB K JCHCTBHIO
BPYUHYIO.

17.14.3.7 JlonyckacTcs MPUMEHCHHE MEXAHHYECKH CBS3aHHBIX [OCTOB, YCTAHOBICHHBIX B XOJOBOM
pyOke (Ha MOCTHKE), JUIsi CHHXPOHHOH HX paGOThI.

17.14.3.8 Cucrema AMCTAHLIMOHHOTO YMPABICHUA TIPEOHOM 3JCKTPHYCCKOM YCTAHOBKOM JOJDKHA
MMETh TAaKyI0 KOHCTPYKIHIO, YTOObl HE TPEeOOBAIOCH BBHLACPKKHM BPEMCHH CO CTOPOHBI IEPCOHANA MPH
TICPEKIIAAKE PYKOSATKH YIPABICHHS HA MOCTY YIPABICHHS.

17.14.3.9 Cucrema ympaBneHusi rpeOHOIN 3ICKTPHYCCKOH YCTAHOBKOHM JOJDKHA HMETh OJIOKHPOBKY,
HCKJIIOYAOIIYI0 BOSMOXKHOCTh MPUBEACHUS B ACHCTBHC YCTAHOBKH IPU BKIIFOYCHHBIX BaJOMOBOPOTHBIX
YCTPOMCTBAX.

17.14.3.10 Kaxnaeiii moct ympapiIcHHS MODKCH HMETh CBETOBYIO CHTHAIH3AIMIO O HATHYHU
HaIPSDKCHHS B LETH YIIPABICHUS.

17.14.4 U3mepurensHoe, HHAHIMHPYIOLLee H KOHTPOJIHpYHoLIee 060pyaoBanue.

17.14.4.1 HeucnipaBHOCTH B CHCTEMAaX HU3MEPEHHS, KOHTPONS M MHIUKALHUHA HE JOJDKHBI MPHBOJUTDH K
HEHUCIPABHOCTSIM B cHcTeMe ympasieHud DY, Hampumep, HEHCIPAaBHOCTh JAaTYHKA ACHCTBHTCIBHOM
BEJIMYMHBI (4aCTOTHl BPALICHHMS) HIH JAaTYMKA BEIHYHHBI OMOPHOTO CHIHANA YaCTOThl BPALICHMS, HE
JIOJKHBI TIPUBOAUTD K YPC3MCPHOMY VBEIHUYCHHIO YaCTOTHI BPALICHHA IPEOHOrO BHHTA.

17.14.4.2 Ha MecTHOM (JOMHHHPYIOLIEM) MOCTY YIPABICHUS AODKHBI ObITh MPEAYCMOTPCHBI:

.1 ammepMeTper 1S KKTOH TMHUH THTAHHS KaXXIOTO CHIOBOTO KOMIIOHEHTA YCTAHOBKH (TOK CTaTopa
KQKI0H OOMOTKH H T. IL), @ TAKXKE B LIEMH BO30YKACHHA (AJIS1 CHCTEM C PETYIHPYEMBIM BO30YKICHHEM);

.2 BOJIBTMETPBI JUTsl KAXKJOHU JTHHHH MUTAHUA KOKIOTO CHJIOBOTO KOMIIOHEHTA YCTAHOBKH, @ TAKOKE AJIA
MUTAHUS CUCTEMbI BO3OYKIACHHA (A1 CHCTEM C PETYIHPYEMBIM BO30YKICHHEM),

.3 UHAWKATOP YACTOTH BPALICHHA KaXA0ro rpeGHOro Bana,

4 vHIUKATOp «INCKTPOCTAHLMA roTOBa K padore I'IV»;

.5 uHauKarop «DNEKTPOCTAHLHUA HE ToToBa K padore I'OVY»;

.6 unukarop «OrpanmucHue MomHocTH DYy (OT KOHBEpTEpA);

.7 unaukarop «Ynpasnenaue u3 LITTY»;

.8 unaukarop «YopasineHue ¢ X0A0BOTO MOCTHKa»,

9 nHanKaTop «YmpaBieHHE ¢ MECTHOTO MOCTA YIPABICHU.

17.14.4.3 Ha rmaBHOM mOCTY ympasieHus (Ha XOAOBOM MOCTHKE) JODKHBI OBITh MPEAYCMOTPEHSIL

.1 MHAUKATOPEI YACTOTHI BPAIICHHA KKIOro rpeOHOro Baja;

.2 npuGOPBI U3MEPCHHSI MOLITHOCTH KaXKIOTO Bana,

.3 MHAUKATOP «DICKTPOCTAHLMA FOTOBA K BKIIOUYCHHION (IONOJHUTEIBHBIX TEHEPATOPOB);

.4 yHauKaTop «DICKTPOCTAHLMA roToBa K padbore I'IVY»;

.5 uHaHKarop «JNEKTPOCTaHLM HEe roToBa K padore I'OY»;

.6 unaukarop «Orpanngenne MomHOCTH Y]

.7 ungukarop «TpeOyeTcs CHH3UTH MOLIHOCTBY, — €CIH HE BKIIOYCHA CHCTEMA ABTOMATHYCCKOTO
yIIPaBJICHHsA, HIIA BKIIOYCHA KHOMKA «override» (OTMEHA aBTOMATHYECKOTO YIPABICHMS CTAHIHCH);
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.8 unaukarop «Ynpasnenue uz LITY»;

.9 unaukarop «YropasieHHE C XOAOBOTO MOCTHKA,

.10 urauxarop «YpaBleHUE ¢ MECTHOTO IOCTAY;

11 mnaukanms reHeparopos, paborarompx Ha [V

12 wHaMKaTOp MOIMHOCTH, OCTAIOWIEHCA B pesepse (PEKOMEHIYETCS).

17.14.4.4 Ecim mipe AyCMOTPEHO ABa WIH 00JIe€ MOCTOB YNPABICHHUS A H3MCHEHHA CKOPOCTH U YIjia
pasgopora monacteii BPIII, 10 Ha KaXAOM M3 3THX IOCTOB JOJDKHBI OBITH MPEAYCMOTPEHBI HHIAHUKATOPEL,
KaK U3MCHEHHUS CKOPOCTH, Tak H yria passopora nonacrei BPIIL

17.14.4.5 Ha nocry ynpasnenus B LITTY gomkHs! GbITh MPEIyCMOTPEHDL

.1 UHAMKATOPHI YACTOTHI BpalICHHUS KaXJOro rpeGHOro Baja;

.2 mpubopsI U3MEPEHHSI MOIMHOCTH KXIOTO Baja;

.3 uHAUKaTOp «INEKTPOCTAHLHS FOTOBA K BKIIOYEHHIO» (JONOIHHTEIBHBIX T€HEPATOPOB);

.4 uHAMKaTOp «DNEKTPOCTAHIMA roToBa K padore ['IV»;

.5 uHaukarop «IIeKTpocTaHLHs He rorosa k pabore [OVY»;

.6 unaukarop «Orparuyenne momHOoCcTH [V

.7 ungukarop «Tpebyercs CHHU3WTH MOLIHOCTBY, €CIH HE BKIIOYEHA CHCTEMA ABTOMATHYECKOTO
VIPaBJICHUA, WIX BKIIOUYCHA KHOMKA «override» (OTMEHA aBTOMAaTHYECKOTO YIPABICHHUS CTAaHLHCH),

.8 uraukarop «Ynpasnenue u3 LIITY»;

.9 unaukarop «YropasieHHE ¢ MECTHOTO IOCTa»,

.10 unrAHKarop «YmpaBicHUE C XOAOBOTO MOCTHKAY,

11 maaukanms reseparopos, paboraromux Ha [IY.

TepeucHs korTpONUpYeMBIX mapameTpoB cuctemoii AIIC ykasan B tabn. 17.14.4.5-1 u 17.14.4.5-2.

17.14.5 Orka3zoycroiiunBocTb cucteM ynpasJjenus Y.

17.14.5.1 Cucremn ynpasiaerHus ['QY ¢ mpuMeHEHHEM NPOLECCOPOB AOMKHBI COOTBETCTBOBATD
TpeGoBanuaM pazg. 7 dactu XV «ABTOMATH3ALED.

17.14.5.2 Tloteps muTaHus WM HEUCTIPABHOCTH JTIOOBIX APYTUX CHCTEM YTPABJICHUS W KOHTPONISA HE
JOJDKHBI MPUBOAUTE K IOTEPE Xoxa W ympasicHusa [V, yopasIseMOCTH CyJHA WM a3HMYTAaIbHOTO
MPUBOAA.

17.14.5.3 IpeGuas smekTpUYEcKas YCTAHOBKA, a3MMYTAIBHBIC MPUBOIBI M MX CHCTCMBI YIPABICHUIL
JIOJDKHBL IMETh cucTeMy caMOkoHTpos u AIIC s GeicTporo oOHAPYKEHUsI HEUCTIPABHOCTEH.

17.14.5.4 BompmuHCTBO BO3MOXKHBIX HEHCIPABHOCTCH, TAaKMX KAaK IMOTCPS MUTAHWS, OOPBIB WM
KOPOTKO€ 3aMBIKAHUC B KalesIX M IPOBOJAX, MODKHBI IPHBOIUTE K HAUMCHEE KPUTHUECKOMY M3 BCEX
BO3MOXKHBIX HOBBIX COCTOSHHUI CYAHA (BRIXOZ U3 CTPOSI B OC30MACHYIO CTOPOHY).

17.14.6 TTuranue cuctem ynpasicaus [V,

17.14.6.1 IIutanue cucremel aucraniuonHoro ynpaeneHus (CY) I'DY nomkHO ocymecTBiasTecs B
cootBercTBrH € 3.1.2 wact XV «ABTOMaTm3ammsasy.

17.14.6.2 Yerpoiicta (610xu) ympaBieHus uid koHTpoiuiepsl kaxaoro I'DJ] wim Y momkHbI
MOJTyJaTh MUTAHKE IO OTACIBHEIM LETAM. HencrpaBHOCTE B Ienu MATAHUS OJHOTO M3 TAKHUX YCTPOMCTB
yIOpaBIeHUA HE AOKHA IMPUBOJUTH K MOTCPE MUTAHUS OCTABIIUXCS B Pa0OTC YCTPOUCTB.
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Tabauma 17.14.4.5-1
ITepeveHb KOHTPOMpPYeMbIX mapamMeTpoB 'Y ¢ rpeGHbIMH 1eKkTpHYecknMH ApuraTessvu (1I'J/1) mepeMeHHOro TOKA: CHHX pPOHHBLIMH,
€ MOCTOSIHHBLIM BO30YKJAeHHEM H aCHHXPOHHBLIMH

Konrtponupyemsrit IpenenbHoe 3HaYCHHE MecTHbIH AIIC, CHuxeHHe | ABToMa- Iy
napaMeTp MaKC¢/MHH H3MEpHTEeJIbHBIH | aucruiell | Harpysku | THueckuii | (MocTHK),
npubop B LITY Cron OAIIC
I'2:
CuctemMa cMa3ku HEHCIPaBHOCTD H3MEPHTEJILHOE X X X X
CTeKII0
TemmepaTypa MOANIMITHAKOB MaKc. TEpMOMETP X X
TemnepaTtypa 0OMOTOK cTaTOpa MAKC. X X X
Toxocremuble koJbla (CUHXpOHHBIH ['OJT) HEHUCIIPaBHOCTD CMOTPOBOH JIFOK X X
(aneKTpHUecKas yTa)
CucteMa OXJIaXK/IeHHS BO/IBI/BO3IyXa HCHUCIIPABHOCTh X X
TemnepaTypa OXJIaiKJaIONIeTO BO3JyXa Ha MaKc. TepMOMETp X X
BXOZe
OxJaxIaronmast 5KuIKoCTh yTeuka X x
YacToTa BpalieHHUs Makc. X X X
PerynmpoBaHue HaNpsDKeHHUS (CHHXPOHHBIN BBIXOJ| M3 CTPOsI X X X
a7
ConpoTHBIICHHE H3OJSIIHH CTaTopa H MHH. X X
dunepa TUTaHUSA
COnpoTHBICHHUE H3OJSIIHH CHCTEMBI MHUH. X X
Bo30yxnenus, ¢puaepa (cuaxpounpii I'IJT)
Tpaucdopmartopsbi:
Temmeparypa 06MOTOK MakKe. X X X
Oxyaxaromast XXUAKOCTh yTeuKa X X
Cuctema oxyIaKIeHUSA HSHUCIIPaBHOCTD X x
IIpeoGpa3oBaresni:
ITurtaromas ceTsh HEHCIIPaBHOCTh X MycK X
Cuctema oxyIaKIeHUS HEHUCIIPaBHOCTh X X X
TemnepaTypa CHJIOBBIX CEKIIUH MakKc. X Makc.1 X MakKc.2 X
IToTok oxsaguTess MUH. X X
OxJIaxaronast >KuIKoCcTh yTeuka X X
IIpeapaputenbHbIil CUTHAT X
ABapusi, BBIXOJ U3 CTPOsI X X X
JlaT4uK CKOPOCTH M IOJOXKEHHSI poTopa HEeHCIPaBHOCTh X X
(cunxpoHHbIi ')
ABapuitabiii cron (KoHBepTep OTKIIIOUCH) X X X
IIpemoxpanuTesb MOIYNIPOBOTHUKA HEWCIPABHOCTh X X X
TemmnepaTypa HOJIyIpOBOAHUKA MaKc. X CHIDKCHHE X
MOMCHTA
HanpspkeHue (3BeHO IOCTOSHHOIO TOKA) MakKc X X X
Tox (3BeHO IMOCTOSIHHOTO TOKA) MaKc. X X X
Tox Ha BbIXOAE KOHBEpTEpa MaKe. X X X
Ceth mutanus I'JY, cyaoBasi »jreKTpHU-
Yeckasi cUCTeMa:
QuibTp rapMOHHIECKUX COCTABJIIOMINX aBapwusi, MOBPEK/TCHHE X X
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IlepeveHr KOHTpO/MpYyeMbIX mapamerpoB I'DY ¢ I'J/] mocTossHHOTO TOKa

Tabauma 17.14.4.5-2

KouTtponupyembrit IIpenenbHOe 3HAUCHUE MecTHbIi AIIC, CHuxenne | ABTOMaru- Iy
napameTp MaKc./MHH. W3MEPUTEIIbHBIN Juciuiedt | Harpysku gecku#t | (MocTHK),
mpubop B LITY CTOIl OAIIC
I'91:
Cuctema cMa3K# HEeUCIPaBHOCTh HU3MEpHTEIbHOS X X X X
CTEKJIO
TemnepaTypa HOANIMITHUKOB MaxKe. TepMOMETp X X
TemmepaTypa ITIaBHBIX IIOJIFOCOB MaxKe. X X X
TeMIlepaTypa JONOJHHUTEIHHBIX IOJIIOCOB MaxKe. X X X
WA KOMIIGHCAIIHOHHBIX 0OMOTOK
CucreMa OXJIAKICHUS BOABI/BO3AYXA HEeUCIPaBHOCTh X X
TemnepaTypa OXJIaXJarolero BO3JyXa Ha MakKe. TEPMOMETP X X
BXoZe
OxJaxxgaroniasi xKUIKOCTh YTeuka X X
YacToTa BpalleHUs MaxKe. X X X
Konnexrop/metku HEUCIIPaBHOCTD CMOTPOBOH JIIOK X X
(syekTpHuUecKas ayra)
Toxk sixops Make. X X X
ComnpoTUBIeHUe H3OAIMU LENH SIKOpS. U MHUH. X X
dbugepa nuTaHUs (3aMBbIKaHHe Ha KOPIL.)
TpancdopmaTopbI:
Temmepatypa 06MOTOK MaKc. X X X
OxJaxaromast XXUAKOCTh yTeuKa X X
Cuctema oxyIaKIeHUSA HEHCIIPaBHOCTD X X
IIpeoGpa3soBaresni:
ITutaromas ceTsh HEHCIIPaBHOCTh X HOBTOPHBIH X
MycK
Cuctema oxyIaKIeHUSA HEHCIIPaBHOCTD X X X
TeMmepaTypa CHIOBBIX CeKIUH Maxc. X Make.1 X Makc.2 X
IToTok oxyaauTesst (MpsIMOE OXJIAXKICHUE) MHH. X X
OxJIaxaronast >KuIKoCcTh yTedKa X X
IIpenBapureabHbINH CUTHAT X
ABapusi, BBIXO/T U3 CTPOSI X X X
JlaTauK CKOpOCTH BpAIleHUsI SKOpS HEHCIIPaBHOCTH X X
Apapuiinbii cron (KonBepTep OTKIIOYCH) X X X
IIpetoxpanuTesh NOJXYyNPOBOHAKA HEHCTIPaBHOCTH X X X
Cers muranua I'JY, cynoBas 3iexTpH-
YecKkas cHCTeMa:
OWIKTp rapMOHHYECKHX COCTABJLIONUX aBapHsl, MOBpEXK/ICHHE X X

17.15.1 O6mue TpedboBaHHUsA.

17.15 SJJEKTPHYECKHE MY®THI

17.15.1.1 Onexrpuucckue MypThl JOMKHBI HMETh KOHCTPYKIHIO, JOMYCKAOLIYIO AEMOHTAXK MY(ThI
0c3 pa3bOpKU MPHUBOJHOTO JBUTATEIS HIH PEAYKTOPA. JNEKTPHISCKHE My(PTHI JODKHBI OBITH CKOHCTpYH-
pOBaHBI M PACIOJIOKCHBI TAKUM OOpa3oM, 4ToOBl K HHM Obl1 00cCmedeH CBOOOAHBIM JOCTYI AJISA
00CITy>KUBaHMS, 3AMCHBI ICTOK M H3MEPEHHS BO3AYIIHOrO 3a30pa 0¢3 AeMOHTaxa My(THI.
17.15.1.2 Kopnyca 1 nOALINITHUKOBBIE IUTHI JOJKHBI H3TOTOBIATHCS H3 CTAJIH HIH PABHOLICHHOTO IO
npogHoctu Marepuana (cm. Taxke 10.1.1).
17.15.1.3 Bpamaromuecs 4actd MyQT, a Takke HX OOMOTKH JOJDKHBI OBITb CKOHCTPYHPOBAHBI U
3aKpEH-JICHBI TAaKUM 00pa3oM, 4yToObl B ClIydac BHE3AMHOH OCTAHOBKU OHHM HE MOJYYHJIM TMOBPEKICHUH.
DneKTpUYECKUE My(PTHI HE AOKHBI CO34aBaTh OCEBBIX yeuamid. CtencHs OanmaHCHPOBKH My(}T AO/DKHA
oreeuarb TpeOoBanusm 4.1.2 yactu IX «Mexanuzmsn».
17.15.1.4 MakcumanpHbIii MOMEHT B pexuMe (OPCHPOBKH BO30OYXKACHHA HE JO/DKEH MPEBHIIATH
JBYKPATHOTO HOMHHAIBHOTO MOMEHTA MY(THI.
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TpeGoBaHHA HACTOSIIEH IVIABBI PACIIPOCTPAHSIIOTCS TAKKE Ha DJIEKTPHIECKHE My(ThI, YCTAaHABINBAC-
MBIE B JPYTHX CHCTCMAX.

17.15.2 3ampuTa 1 0JIOKHPOBKA.

Cucrema cocauHeHuss My(dThl JODKkHa OBITE pa3paboTaHa TakuMm oOpa3oM HIHM NPHMCHCHA TaKas
OJIOKHPOBKA, YTOOBI HCKIFOYAIACh BO3MOKHOCTh TOAAYH BO30YKIACHHs HAa My(dTy BO BpeMsl ImycKka HIH
peBepca INIaBHOTO JBHTATEIIA.

IIpu pabore HECKOIBKHMX MPUBOAHBIX ABUrareiicd Ha OOIYI0 HepeAady JODKHA TIPHMEHATHCS
O7I0KUPOBKA B CXeMe BO3OYXAEHMS JICKTPHUICCKUX My(dT, HCKIIOUaromas OJHOBPCMCHHOE BKIIIOUCHHUE
MPUBOJHBIX ABUTATEICH, BPAINAIOIIUXCSA B IPOTHUBOIOIOXKHEIX HANPABICHMAX.

17.15.3 Bo3GyskaeHHe JIEKTPHYECKHX MY(T.

O6MOTKH BO3OYKICHHUS DICKTPUUCCKUX MY(T JO/DKHBI OBITh 3AIMMINCHEI OT IEPEHAMPKEHHUS.

B nemu BO30YKACHUS DICKTPHUECKUX MY(T JOMKHBI OBITh YCTAHOBIICHBI:

.1 IBYXTIOMIOCHBIH BBIKITIOUATED,

.2 YCTPOMCTBO ralleHUs] MArHUTHOTO OIS,

.3 3amuTa OT KOPOTKOTO 3aMEIKAHHS.
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18 JONOJHHUTEJBHBIE TPEBOBAHUSA K JJIEKTPUHYECKOMY
OBOPYIOBAHUIO HA HANIPAKEHUE BBIIIIE 1000 B 10 15 KB

18.1 OBIIHUE MOJOXEHUA

18.1.1 Hacrosmue TpeOoBaHHsS NPUMCHHAMBI K TpeX(asHBIM CHCTEMaM NMEPEMEHHOTO TOKa ¢ HOMH-
HATBHBIM HAaIpsKCHHEM, NpeBhmaromyM 1 kB, rae mox HOMHHAIBHBIM HaNpsKCHHEM IOHHMAECTCA
HAINpPSDKCHUE MEXAY (hasamu.

Ecnu B HacrosumieM pasgene HE YKA3aHO HHOE, TPEOOBaHWS K KOHCTPYKUHH M YCTaHOBKE IJIA
HH3KOBOJIETHOTO 3ICKTPHYIecKoro odopyaosanus (no 1000 B), uznoxennsie B HacTosmei yactu [pasun,
MIPUMEHHMBI TAKOKE M I BRICOKOBOJBTHOTO SNEKTPHICCKOTO 0OOPYAOBAHHS.

18.1.2 Dnexrpuueckoe obopyaoBanne Ha Hanpspkenue Boime 1000 B He 1owKHO yeTaHaBIHMBATHCS B TE
xKe Kopmyca (000T0YKM), TAC YCTAHOBICHO HH3KOBOJBTHOE OOOpYJIOBaHHE, €CIH HE OOECHCUYCHO
COOTBETCTBYIOLICE PA3ACICHIC WX HE IIPUHSATH COOTBETCTBYIOIIHEC MEPBI, 00CCIICIMBAIOIIHC OC30NACHDIH
JOCTYI As 0OCIyKMBaHHUS HU3KOBOJIBTHOTO 0OOPYJOBAHMS.

18.1.3 M3onaupoHHBIC MAaTCpHAIbl, MPUMCHSCMBIC IS 3JICKTPUYCCKOTO OOOPYAOBAHUS, JOJDKHBI
oOecrieynBaTh BO BpEMs OKCIUIyaTALMH YCTAHOBKH compotuBieHue momimu 1500 Om ma 1 B
HOMHHAJIBHOTO HANPSDKCHHS, HO HE MeHee 2 MOm.

18.1.4 [las KOHTPONIA COCTOSHUS H30JIUH JOJDKHBI HCIONb30BATBCA CHCTECMBI MOGHICPHOTO
KOHTPOJIS M30IAIHA. Takue CHCTEMBI JOJDKHBI YKa3bIBATh HANPABICHHE HA YIACTOK C MOBPEXKACHHEM H
HMETh CBCTOBYI0 U 3BYKOBYIO CHIHATHM3ALHMIO TPH CHIDKCHHH KOHTPOJHMPYCMOH BCJIHYHHBI HHKE
YCTaHOBICHHOTO npeaena. CHCTeME NOGHASPHOrO KOHTPOJS PEKOMEHAYETCA NOTOMHATh MEPCHOCHBIMU
YCTPOWCTBAMHM ITOWCKA MECTA TOBPESIKACHHUSA H30JISALIAH.

18.1.5 ¥ Bx0oza B CIICLIHANBHBIC JJICKTPHICCKAC TOMEIICHHS JOIDKHBI HAXOAUTHCS MPEIOCTCPETAIOIINC
HAIIVCH, YKa3bIBAIOIMUE BEIWUHHY HanpspkeHuss. Kopiyca 3nekrpudeckoro 000pyroBaHusi, yCTAHOBICH-
HOTO BHE CIELHAIBHBIX OJJICKTPUYCCKUX MOMCHICHHN, JODKHBI CHAOXKATBCS MPEAOCTCPETAOIHUMHU
HAIIHCAMY, YKA3hIBAIOIIVMH BCIMYHHY HANPSDKCHHS.

18.2 MPOEKTHPOBAHUE CUCTEMbI

18.2.1 Cucremsl pacnpeaesienust.

18.2.1.1 /Ins BEICOKOBOIBTHEIX YCTAHOBOK MEPEMEHHOTO TPeX(PazHOro ToKa AOMYCKACTC IPHMEHEHHE
CIIEAYIOMHUX CHCTEM PACTIPEACIICHUSI SICKTPHICCKON SHCPTHH:

TPEXIPOBOAHON HU30IMPOBAHHOU CHCTEMBEIL,

TPEXIPOBOJHOM CHUCTEMBI C HEUTPATIBIO, COCAMHCHHOM C KOPIYCOM 4€pe3 BHICOKOOMHBIH PE3HCTOP
WU PEaKTOop;

YETBIPEXIPOBOAHOM CHCTEMEI C IITyXO 3a3¢MIICHHOH HEHTPAIIBIO.

18.2.1.2 Konduryparms cetu qyis obecrncucHus: 6ecnepeOOHHOCTH MHTAHUS.

Konctpykumst I'PII nomxHa npeaycMarpHBars BO3MOXKHOCTb €r0 Pa3Ae/icHus, Kak MHHUMYM, HA JBC
HC3aBHUCHMBIX ITOJJOBHHBI CeKI_II/Iﬁ noCpeaACTBOM MCIKCCKIIUOHHOIO aBTOMaTH4YCCKOTO BBIK/IIOYATCIII HIA
Pa3bCIMHUTEIT.

K xakmol MonoBHHE CEKIMIH AODKCH OBITh MOAKIIOYCH, KAK MHHUMYM, OJUH TEHEPaTop.

Ecmu mpenycvarpusarorcst asa meszasucuMbix [PII, coexmnsembix Mexay coOoil xabeapHBIMH
TNCPCMBIKaMH, TO aBTOMaTHICCKUC BBIKITIOYATC/IA JOJIKHEBI OBITH OpeaAyCMOTPEHBI HA obeux ee CTOPOHAX.
Bce nyGnupoBaHHBIC 3MICKTPHYECKHE IPUBOABI JODKHEI MOMTy4aTh mutanue ot pasimausix TP wim ero
Pa3aCICHHBIX CEKIUH.

18.2.1.3 CucreMmsl ¢ 3a3eMICHHON HEUTPATIBIO.
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18.2.1.3.1 HyneBble TOYKH I€HEPaTOpPOB, BKIIOYACMBIX HA MAPAVIC/IBHYIO PadoTy, JOIMYCKAeTCs
MOAKITIOYATh Ha OOIIY0 INHHY NEepe] 3a3¢MISIOIHM PC3UCTOPOM MIIH PEAKTOPOM, YCTAHOBICHHBIM B
PacIpeaCMTENILHOM IMUTE MM HEMIOCPEACTBCHHO Y TCHEPATOPOB.

18.2.1.3.2 B ciyuac 3aMBIKaHHS Ha KOPIYC TOK YTSYKH HE JOIDKCH MPEBHIIATH HOMHHAIBHOTO TOKA
HauOOMBIIEr0 reHEpaTopa WiiH CYMMApHOTO HOMHHAJIBHOTO TOKA cOOTBeTCTBYIOIEH cexuuu [PII u He
JOJDKEH OBITh MCHBIINM, YCM TPEXKPATHBIM MHHHUMAIbHbBIH TOK, TPEOYeMBIH A7 CpabaThiBaHMs 3ALIUTHI
OT 3aMBIKAHUSI HA KOPIIYC.

18.2.1.3.3 JlomxHO OBITH 0OECIICUSHO, YTOOBI, KAK MUHUMYM, OJHA TOUKA 3a3¢MJICHUS HCHTpanu ObLIa
BKJTIOYCHA, KOT/[a CHCTEMA HAXOAUTCS MO/ HAMPSDKCHHEM. DICKTPHUESCKOe 000pyAOBaHNe, paboTarommee B
CHCTEMAX C IIyXO 3a3¢MJICHHOM HEUTPAIbIO WM € HEHTPaldblO, COEAWHEHHONM C KOPIIyCOM Yepe3
BBICOKOOMHBIH PE3UCTOP WIIH PEAKTOP, AODKHO BBIACPIKUBATh 0€3 MOBPEXKACHUS TOKH OAHO(DA3HOTO
3aMBIKAHUS HAa KOPIIYC B TCUCHHE BPEMEHH, HEOOXOAUMOTO s CpabaThIBaHUs YCTPOMCTBA 3aLUTHI,

18.2.1.4 OTxMIOUCHUE HEHTPATIH.

B nyneBoM mpoBome Kaxaoro reHeparopa JODKEH OBITE MPEAYCMOTPEH Pa3beAMHHUTEIb, KOTOPHIM
MOXXHO OTKJIFOYATh HEHUTPah OT 3a3¢MIICHHS U MPOHM3BOJACTBA 3aMEPOB COIPOTHBICHHS H3OJLILUA U
00CITy;KUBAHUS TCHEPATOPA.

18.2.1.5 CocauHeHHE ¢ KOPITYCOM 3a3¢MJLIIOIIETO HMITEIAHCA.

18.2.1.5.1 Bce 3asemunsieMble MMIICAAHCH (TIOJMHBIC COMIPOTHBIICHHUS) HYJICBBIX TOYCK AOJLKHBI OBITH
coeauHeHH! ¢ kopmycoM. COeIUHEHHE JOMKHO OBITh BBIIOJIHEHO TAaKUM 00pa3oM, YTOOBI JTFOOBIC LIAPKY-
JMPYIOIINMEC TOKH 3a3CMJISIOIMX COCIMHECHHI HC BIISUIN Ha Pazuoo0OpYAOBAHKE, Pajaphl, a TAKKE HA
LeNH BHYTPCHHEH CBA3M M CUCTCMBI YIIPABJICHHUS.

18.2.1.5.2 JlomyckaeTcs MPHUCOCAMHEHHUE BCEX PE3UCTOPOB MM PEAKTOPOB K OOIICH 3a3CMIIOINCH
LIMHE, KOTOpas, 0 KpaHHeH Mepe, B ABYX MECTax JOJDKHA ObITh COSAMHEHA C KOPITyCOM.

18.2.1.6 Paznensembie CHCTEMBI.

18.2.1.6.1 B pa3zmenseMsIx cucTeMax C 3a3¢MJICHHOH HEHTPaIbIO COSAUHEHHS HEHTPAIH C KOPIyCOM
JOJDKHBL OBITh TIPEIYCMOTPEHBI AT KAXKIOH pas3acicHHoM rpyrmbl cekumit ['PII,

18.2.2 Crenenu 3amuThl 060/1049eK.

18.2.2.1 Obmue TpeOoBaHuUs.

Kaxmass 4acte 3meKTpOOOOPYAOBAHHS AODKHA HMMETh 3AIUTHBIC OOONOYKH, COOTBETCTBYIOLIHE
PacIOIOKEHHIO DIEKTPOOOOPYIOBAaHMS W BIHSHHIO HA HEr0 OKpyKaromux yciosuil. TpeGosaHus
craagapra MOK 60092-201 moryr paccMarpuBarbCsi KAK MUHHMAJIBHBIC.

18.2.2.2 DneKTpHUIECKHUE MAINHHBL.

CrerncHp 3aIMUTHL 00OJIOYCK SICKTPHUYCCKAX MAINMH J0JDKHA ObITh HE HIDKE, 4eM IP23. Crencub
3aMUTEl KOPOOOK BHIBOAOB MAIIHH JODKHA ObITh HE HIDKE, ueM [P44.

Jna aqpuraTencH, yCTaHABIMBACMBIX B OMEIICHHSX, JOCTYIHBIX ISl HCHOATOTOBJICHHOTO MCPCOHAIA,
CTCIICHb 3aIUUThl 000MOYKK JODKHA ObITh He HIpke, 4eM [P4X 1 MCKIIOYCHHS MPHUKOCHOBCHHUS K
TOKOHECYILITUM HITH BPALIAOLIAMCS JCTAIISIM.

18.2.2.3 Tpancdopmaropsr.

CreneHp 3amuTH 000I0YCK TPAHCHOPMATOPOB JOKHA OBITh HE HIDKE, dyeM IP23.

Hns tpascdopMaropoB, yCTAaHABIMBACMBIX B MOMCINCHHSX, OOCTYIHBIX A HEMOATOTOBJICHHOIO
TIEPCOHANA, CTCIICHb 3AIUTHI 000IOYKH JODKHA ObITh HE HIke, ueM IP4X.

Ha tpascdopmaTopsl, He 3aKIIOYCHHBIC B 000I0UKY, PaCIpOCTpaHsoTes TpeboBanus 18.7.1.

18.2.2.4 PacnipenenuTenbHbIE YCTPOUCTBA, IUTH YIIPABICHUSI U KOHBEPTEPHL.

CTenmeHp 3aIIUTH METATHYCCKUX OOONOYEK PACHPEASTUTENIPHBIX IMHTOB, IIWTOB VIIPABICHUS,
wkadoB cratuueckux mnpeodpazosarenei AomkHA ObITh He HIpke, deM IP32. Jlns muros,
YCTAHABAMBACMEIX B IIOMCINCHHAX, JOCTYNHBIX HETOATOTOBICHHOMY IICPCOHANY, CTCICHb 3AIUUTHI
000JI0UKH TO/DKHA MPEAYCMATPUBAThCS HE HIDKE, deM [P4X,

18.2.3 U301 HOHHBIE PACCTOSIHHS,

18.2.3.1 M30mMOHHBIE PACCTOSHUS IO BO3AYXY.
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N30nsuponHBIC pacCTOSHUS [0 BO3AYXY MEXKAY YacTSIMH, HAXOASIIMMHUCS IO HAMPSHKCHHCM C
Pa3HBIMH MOTCHLMAIAMH, WM MEXIY YacTAMH MOJA HANPSDKCHHEM H 3a36MIICHHBIMH METALTHYCCKAMHU
JaCTSIMH, HIH HAPYKHBIM KOXKYXOM, JO/DKHBI OBITh HE MCHEE YKa3aHHBIX B Tabm. 18.2.3.1.

Ta6bnauua 18.2.3.1

HOMHHaJILHOe HaIpsDKCHUC, ](B MunuMaIbLHbIE PpacCTOsAHHS 110 BOS[[yXy, MM
33,3) 55
6 (6,6) 75
10 (11) 120
15 160

MuHHMaTBHBIC PACCTOSHHUS IS MPOMEKYTOIHBIX 3HAYCHHUH pabounX HANPSHKCHAN BRIOHPAIOTCA, Kak
JJISL CIEAYIOMmEro, OONbIIero 3HAUCHNUS CTAHIAPTHOTO HANPSDKCHHUS.

[Ipn BHIOOpE MCHBIMHX PACCTOSHME JOMKHBI OBITh MPEXYCMOTPCHB CIICLUANBHBIC HMMITYIbCHBIC
BBICOKOBOJIBTHBIE HCIIBITAHMS, MOATBEPIKAAIOIIUE AOIYCTHMOCTD TAaKOro BeIOOpA.

18.2.3.2 M30A11MOHHEIE PACCTOSHUS [0 MaTepHay.

Wzonsaponnsie pacCTOAHUS IO MMOBEPXHOCTH MATCPHATIOB MCEXKAY YACTAMH, HAXOAILIUMHCA TOX
HANPSDKCHUEM ¢ Pa3HBIMH TIOTCHIHATAMM, M MCEXAY YaCTAMH, HAXOMAIMUMHCH TMOJ HAMPsSKCHHEM, H
KOPIIYCOM JOJDKHBI BEIOMPATHCS HA OCHOBE HALIMOHANBHBIX WM MEXKIYHAPOAHBIX CTAHZAPTOB C YUCTOM
HOMHHAJIBHOTO HAIMPSKEHUS CHCTEMEI, Marepuasa H30ALUH M JUHAMUYCCKHX MCPCHANPSKCHHI H3-3a
MEPEXOAHBIX TIPOLIECCOB.

18.2.4 YcrpoiicTBa 3aIUHTDI.

18.2.4.1 3ambIkaHKEe Ha CTOPOHE TEHEPATOpA.

Kpome BHOOB 3ammuThl, yKazaHHBIX B 8.2, reHEpaTtopsl NOKHBI OBITh CHAOXKEHBI YCTPOMCTBAMH
3aIMUTH IPOTHB MEKAY(A3HOTO KOPOTKOTO 3aMBIKAHUS B Kabene, coeaumsoineM rencparop u ['PIII, u
IPOTHB MEKBUTKOBBIX 3aMBIKAHUI BHYTPH I€HEparopa.

ITpu cpabareiBanuy 3TOrO YCTPOHCTBA 3AIUTHI TeHEparop AomkeH orkmouarscs ot ['PLI u ero
BO30Y)KACHHE JOMKHO aBTOMATHISCKH CHUMAThCS.

B pacnpenenuTenpHBIX CHCTEMAX C IIIYXO 3a36MIICHHOH HEHTPabIO 3aMBIKaHHE (a3bl FCHEPaToOpa Ha
KOPITYC JODKHO TaKXKe MPUBOJUTH K CPAOATHIBAHHUIO 3AIMUTHI.

18.2.4.2 3aMrIKaHHE Ha KOPIYC.

18.2.4.2.1 ITpu mo0BIX 3aMBIKAHUAX HA KOPIIYC B CHCTEME JO/DKHA CPabaThIBaTh 3BYKOBAsI H CBETOBAS
CUTHATH3aLH.

18.2.4.2.2 B HM3KOMMMETAHCHHEIX (IIyXO 3a3¢MICHHBIX) CHCTEMaxX TPH 3aMBIKAHHAX HA KOPIIYC
JOJDKHA CpabaTeIBaTk 3alINTa, ABTOMATHYECKH OTKITIOYAIOIIAS TOBPEKACHHYIO LICTIh.

18.2.4.2.3 B BHICOKOMMIICTAHCHEIX 3a3¢MJICHHBIX CHCTEMaxX (B CHCTEMax C 3a3¢MJICHHOU uepes
BBICOKOOMHBIH pe3ucTOp HelTpamso), ecnu orxogsuue ot I'PIIl ¢puaepsr He MOryT GBITH OTKITIOYCHBI B
Clydae 3aMBIKAHHMSA HA KOPIYC, HM3OLMS DISKTPOOOOPYAOBAHMSA, IONYYAMOIICIO MHTAHHUEC OT ITHX
¢buaepos, no/pkHa OBITh pacCUNTaHa HA JHHEHHOE HAIPSDKCHUE CHCTEMEL.

IIpumeuanus: 1. Cucrema gomxHa kiaccuduimporatbes kak 3GGEKTHBHO 3a3eMileHHAs (HU3KOUMIIEAHCHAS), €CITH
kooddunuent 3azeminenuss mehee 0,8, u He 5ddexTUBHO 3a3eMieHHas (BLICOKOMMITEAAHCHAs), eciu KOo3()OUIUESHT
3azeMienus 0,8 u Gonee.

2. Koaddumuent 3azemiieHus olpeiesseTcs KaKk OTHOIIGHHE MeEXAy HalpsbkeHueM «daza — KOpHyc» B HCIIPaBHOH,
T. €. HETIOBPEKICHHOM, cucTeMe U TUHEHHBIM («(dasza — dazay) HaIpSIKEHHEM.

18.2.4.3 Cunosrie TpaHCHOPMATOPHI.

CunoBsle TpanchOpPMATOPEl TOKHEI OBITH 3ALIHINCHBEI OT KOPOTKOTO 3aMBIKAHHS M OT TICPETPY3KH
ABTOMATHYECCKHUMU BBIKTIOUATCIIIMEL.

Ecau TtpanchopMaropsl npeIHA3HAYEHB AT MApalIenbHOH paboTel, cpadaThIBAaHHC 3ALIUTHI HA
MCPBUYHOM CTOPOHE AO/DKHO MPHUBOAUTH K aBTOMATHUCCKOMY OTKJIFOUMCHHIO €TO TAK)KC HA BTOPUYHOMN
CTOPOHE.
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18.2.4.4 TparchopMaTopsl HAIPSDKECHUS LTS CHCTEM YIIPABICHHA M U3MCPHTCIIBHBIX MPHOOPOB.

TpaucdopmaTopsr, NPEIHAZHAMCHHBIC A MUTAHUA LETICH YIPABJICHHUS U MPUOOPOB, NOJDKHBI OBITH
3aMIMIICHB OT MEPErPY3KH U KOPOTKOTO 3aMBIKAHHS HA BTOPHYHOH CTOPOHE.

18.2.4.5 Ilpexoxpanureny.

INnaBkue npeAOXPaHUTENN JOIDKHBI IIPUMEHATBCS IS 3AIIUTH OT KOPOTKHX 3aMBIKAHHIL.

JUts 3amuThl OT MEPErpys3Kku NMPUMEHEHHE MPEAOXpaHUTENEH HE JOMYyCKacTCs.

18.2.4.6 Hu3KOBOJIBTHBIE CHCTEMBI.

HuskoBonetHBIE cUCTEMBI pacnpencncHud (1o 1000 B), monyuyaromue muraHue OT BHICOKOBOJIBTHBIX
TpauchopMaropoB (CHCTEM), AOJKHBI MMCTh 3ALUMTY OT MEPCHANPIKCHHM, CBI3AHHBIX C MOMAJAHHEM
BBICOKOTO HAINPSHKCHUS HA BTOPUYHYIO (HU3KOBOJIBTHYIO) CTOPOHY.

ITO MOXET OBITh PEATH30BAHO CICAYIOLIMMH CPEACTBAMH:

TIPUMCHCHHEM 3a36MIICHHOH HU3KOBOIBTHOM CHCTEMBI,

COOTBETCTBYIOIIUMH OTPAaHUUIMTEISIMU HaNpPsDKCHUS HEUTpanu;

3a3CMJICHHEM SKPaHa MEXAy MEPBHYHON M BTOPHYHON 0OMOTKaMH TpaHchopmaropa.

18.2.4.7 3amuTHBIC 3a3¢MJICHHUA.

MeTamiyeckue KOpIyca 3NIEKTPHICCKOro OOOpPYIOBAHHA JOJDKHBEI OBITh 3a3CMIICHBI HAPYKHBIMH
MEAHBIMH THOKMMH HPOBOZHHMKAMH CCUCHHEM, PACCUMTAHHBIM Ha TOK OXHO(}A3HOro KOPOTKOro
3aMBIKAHKS, HO He MeHee 16 MM>. 3aseMusIOmmpe MPOBOA JODKHB GbITh MAPKHPOBAHSL.

3a3eMIIAIOUINE TIPOBOJHUKH MOTYT COCAMHATRCS CBAPKOil wiu GonraMu AuamMeTpoM He meHee 10 Mm.

18.3 JJIEKTPHYECKHE MAIITHHBI

18.3.1 OGMOTKH CTATOPOB r€HEPATOPOB,

VY craropHbIX 0OMOTOK F€HEpPaTopOB AOTKHBI OBITh JOCTYMHBIMH KaK (h)a3HbIC BHIBOJBI, TAK H HYJICBBIC
JUT BO3MOXHOCTH YCTaHOBKHU Iu((hepCHITHANBHON 3allUTEL.

18.3.2 /laTuukH TeMnepartypsbl.

DJICKTPUYCCKAE MAIIMHBI JOJDKHBL OBITH OOOPYAOBAHBI BCTPOCHHBIMH JATYMKAMH TEMIICPATyphl
CTAaTOPHBIX OOMOTOK, OOECICUMBAIOMIMME 3BYKOBYID H CBECTOBYIO CHTHAIM3ALMIO MPH MPEBHILICHUA
TEMIICPATYPhl CBEPX AOIYCTHMBIX MPEACIIOB.

JIs BCTPOCHHBIX IAaTYMKOB TEMIEPATYPhl JOJDKHBI OBITH MPEAYyCMOTPEHBI CpeAcTBa (YCTPOMHCTBA)
3aIUTHl OT MOMAJAHKS BEICOKOTO HANPSUKCHUS B H3MEPHUTEI/IBHBIC LICIIH.

18.3.3 UcnbITanus.

B nomommeHME K HCHBITAHHAM, TPSOYEMBIM JUIl BCEX JJICKTPHUCCKHAX MAIIWH, JOJDKHBI OBITH
MPEAYCMOTPECHBl UCHBITAHUS BEICOKOUACTOTHBIM HCIIBITATCIIBHBIM HANPSDKCHHCM B COOTBCTCTBHH C
craugaprom MOK 60034-15 orgenpbix (asHBIX OOMOTOK (KATyINEK) MAINWHBI, MOATBEPIKAAIOIIHC
JOCTATOYHBIM YPOBEHb CTOMKOCTH IIPOTHB MEKBHTKOBBEIX 3aMBIKAHHMA, BBI3BIBACMBIX HMITYJIbCHBIMH
BCIUIECKaMM HAIPsDKCHIS C BBICOKOW KPyTH3HOH (hpoHTa.

18.3.4 Koncrpykuus.

18.3.4.1 Kopmyc Mammwebl, TIOANIMITHAKOBEIC LIMTHI, 3AIMHUTHHIC OTPAKACHHS BO3MyX03a0OPHBIX H
BBIIYCKHBIX OTBEPCTHII AODKHBI OBITh M3TOTOBIEHBI U3 CTAIBHBIX CILUIABOB. AJIFOMHHHEBHIC CIUIABBI JJIS
YKa3aHHBIX AETAJNCH MAIOHMH HE JOMYCKAOTCS.

18.3.4.2 JIna oTBOXA KOHACHCATA B HIDKHEH YaCTH KOPIyCa MAIIWHBI JOJDKHO OBITh IPEAYCMOTPEHO
JIETKO AOCTYIHOE A OOCIYKHBaHHUS CIIyCKHOE YCTPOHCTBO.

Ha aBuraremsix BEpTUKAIbHOTO HCIIONHEHUSA CBEPXY AODKEH OBITh HPEAYCMOTPEH MKECTKO 3aKpeErUIse-
MBI KO3BIPEK, 3AIMUIIAIOMINI OT MONAJAHKs BHYTPb MALIMHBI BOJBI M IIOCTOPOHHUX MPeAMETOB. HinkHuii
TOPLEBOH IMUT JODKEH UMeTh (HOpMY, MPSAOTBPAIIAOLIYIO CKOILUICHHC BOABI B PAHOHC TMOJLUHITHHUKA.

18.3.4.3 KopoOku BBIBOJIOB MAlIKMH JOJKHEL HIMETh TAKHE Pa3MEPBI, YTO0bI 00CCICYHUBATE:

HEOOXOAUMBIE U30JLIIUOHHBIC PACCTOSHUS MEXKIY TOKOBEAYIMMH YACTIMH H KOPIIYCOM;

HEOOXOAMUMBIE M30/IILIHOHHBIC PACCTOSHUA MExXAy dazamu;
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JIOCTATOYHOC MPOCTPAHCTBO ISl PA3MELICHHA KOHLICBBIX 3a1C/I0K Kabeael MOAKIIOUCHUS U BEIBOJOB
00OMOTOK;

JU1s u3MepUTENbHBIX TpaHc(opMaTopoB TOKA, HArPEBATCIBHOTO AHTHKOHICHCALIOHHOIO JJIEMEHTA,
JATIUKOB TEMIICPATYPHI H T. M. JO/DKHA OBITh MPEIYCMOTPEHA OTACIbHAS KJIEMMHasl KOPOOKa.

18.3.4.4 BriBogst (a3 cratopHOii OOMOTKH JOJKHBI BXOAHWTH B OTACIBHYH), OTIHYAIOIMYIOCA OT
KOPOOOK HA HHU3IIAC HAMPSKCHUS, KICMMHYIO KOPOOKY 4€pe3 YINIOTHHTCIbHYH) MPOKJIAAKY.

JUnst HeHTpaIbHBIX BBIBOJAOB MOXKET OBITh MPEIYCMOTPCHA OTAC/IbHAS KICMMHAsA KOPoOKa.

BryTpr KIEeMMHBIX KOPOOOK MOIKHBI OBITh HPEAyCMOTPEHBI KICMMBI AT 3a3eMIAIOLINX JKHII
kabenei. [Ipu 5TOM JOKHO OBITE OOCCTICUCHO HAACIKHOE INEKTPHUECKOE COCIUHCHHE MEXKAY KOPIyCOM
MAIIYHBI U KOPITyCOM KOPOOKH.

18.3.4.5 Jlurareiu HOMuHAMBHOM MomHOCTEIO 1000 kBt 1 Gonee momkHBI ObITH OOOPYIOBAHBI
ycrporictBamu  audipepeHImanbHOM 3amuThl. s 91Ol LEeTH Ha KOpmyce JBUTArcid JOJDKHA OBITh
MpeIyCMOTPEHA OTACIBHAS KOPOOKa BEIBOJOB, PaclonaracMas ¢ MpOTHBOIOIOXKHOH CTOPOHHI OT ITTABHOU
KOpPOOKH, B KOTOPOH JOJDKHBI OBITH MPECAYCMOTPCHBI YCTAHOBOUYHBIC MECTA IS TPEX TPaHC(HOpMAaTopoB
TOKA W BBIBOJOB HCHTPAIBHBIX KOHLIOB OOMOTOK.

B ciaydac HEBO3MOXXHOCTH H3-32 MAJbIX Pa3MEPOB MAIIHHHOTO OTACNCHHS PACHONOXKCHHS BBILLIC
YIOMSIHYTOH KOPOOKH BBIBOAOB C MPOTHBOMOJIO)KHOH CTOPOHBI OT IIIABHOH KOPOOKH, IOMyCKaeTcs
pacrmojarark Takyr KOpoOKy B TH000M YAOOHOM MECTE Ha KOPIYCE JBHTATEINA.

18.3.4.6 Temmneparypa noawunHukos apurarencii mommuocteio 1000 kBt u OGonee momxkHa
KOHTPOJIAPOBATHCSL MECTHBIMH MHAWKaTtopamu (nmpuGopamu). st kakaoro MOJIWHMITHUKA JOJDKHBI OBITh
MPEIYCMOTPEHBI TAKXKE JATUHKH TEMIEPATYPHI I JUCTAHLIHOHHOTO KOHTPOJSL.

18.3.4.7 Ins npenoTBpalueHus BPEAHOTO BIHSIHHA HMOALIMITHUKOBBIX TOKOB MOJIIHIHHUK HAa CTOPOHE,
HNPOTHBOIIONIOXKHOM NPHBOLY, AO/DKEH OBITH 3JCKTPHUECKH H30MpoBaH OT kopmyca. Jlomwkna ObiTh
IPEIYCMOTPEHA BO3MOXKHOCTh H3MEPEHH COMPOTHBICHHS H30/LILMH W30JIMPOBAHHOTO MO/IIHITHHKA Oc3
€ro JEMOHTaXA.

18.3.4.8 KoHCTpYKLINS MOANIMIIHAKOB CKOJIBXKCHHUS JOMKHA MPEAyCMaTPUBaTh!

.1 MECTHBIE YKa3aread YPOBHS CMa304HOTO MAcia;

.2 npu IPUHYAUTCIBHON LUPKYLIUUOHHOM CMa3KH — OTAC/BHBIN HACOC C JIOKATBHBIM TPyOOMmpoBO-
JOM, EMKOCTBIO, OXJIATUTENEM, (PHIBTPOM M JATUYHUKOM ITOTOKA CMA304HOTO Maclna,

.3 BO3MOXHOCTb YCTAaHOBKH IMPHUOOPOB BUOPALIMOHHOTO KOHTPOJISI, BK/IOUAs HEOOXOAUMBIC KaOCIbHBIC
JIVHHUH, & TaKKe MPHOOPOB M3MEPEHHUS U3HOCA MOAIIUITHUKA,

.4 BO3MOXHOCTb PeaTH3alMy OJIOKUPOBKU ITyCKA ABUIATEIS PH OTCYTCTBHH CMA3KH.

18.4 CLJIOBBIE TPAHC®OPMATOPBI

18.4.1 O6uue TpedoBaHHS.

18.4.1.1 Cyxue TpaHchopMaropsl JODKHE OTBEUaTh TpeOoBanmsam crangapra MOK 60076-11.

[Mpumensemsie cyxue TpaHCHOPMATOPhI JOKHBI UMETh 3a3¢MIICHHBIC SKPAaHBI MEXIY OOMOTKaMHU
BBICIICTO M HU3IICTO HAMPSUKCHUH.

TparchopMaTopsl ¢ KHAKOCTHBIM OXJIXKICHHEM JOJDKHBI OTBEYaTh TPEOOBAHMAM CTaHIApTa
MD3K 60076.

TpancdhopMaTopsl, HOTPY’KEHHBIE B OXJIAXKIAOIICE MACIO, JODKHBI OBITE OOOPYIOBAaHBI, Kak
MuHEMYM, yerporicteamu AIIC u 3ammTel mo CIeayOIMNUM mapaMeTpaM:

«MuaumanpHBIE ypoBeHb Xuakocth» — AlIC u aBTOMarMuecKoe OTKIIOUCHHE WIIH CHIDKEHUE
Harpys3Ku,

«MaxcumanpHas TeMneparypa kuakocti» — AIIC u aBTOMAaTHUECKOE OTKITIOUCHHE, WIIH CHIDKEHIE
Harpys3Ku,;

«BrIcokoe gaeneHue raza B 000T0UKE» — aBTOMATHMECKOS OTKIIOUCHUC.
18.4.1.2 Tpancdopmaropsl, yCTaHABIUBACMEIC B IOMEINCHHUSAX, JOCTYITHEIX HCKBATH(HUIHUPOBAHHOMY
MEPCOHAITY, JO/UKHBI MIMETh CTEIICHb 3aIUTHL 000IOUKK HE HIDKe, yem [P4X.
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18.4.1.3 Ecniu Ha CTOpOHE HU3KOTO HAIPSDKEHMS TPAHC(HOPMATOPOB MMEETCSl M30IMPOBAHHAS HYJIEBas
TOUYKA, TO MEXKAY HYJIEBOM TOUKON KaXIOro TpaHchopmaropa ¥ KopmycoM miardOpMbl AODKEH OBITh
MPEeIyCMOTPEH UCKPOPa3PsAHbIN MPEIOXPAHUTED.

Ipexoxpanutens JODKCH ObITh paccuuTaH He Ooxee deM Ha 80 % MHHHMATBHOTO HCIBITATEIBHOTO
HANPSDKEHUS IOTPEOUTENEH, mUTaeMbIX OT JaHHOTO TpaHcdopmaropa.

18.4.1.4 K paspsaHuxy AOIMYyCKaeTCs MapalIeibHOC NPHCOCAMHCHHE AaImaparypsl IIi KOHTPOIL
COCTOSHHUA U30IALMHY HA HU3KOBOJIETHOH CTOPOHC YCTAHOBKH UJIHN AJIA O6Hapy)KeHI/ISI MCCTa MOBPCKIACHUSA
oTO0M M3omsauuu. Takas anmaparypa He JODKHA MPETATCTBOBATh HAACKHOMY JCHCTBHIO Pa3psIHUKA.

18.4.1.5 MomxHsl OBITH NPEAYCMOTPEHBI 3(QEKTHUBHBIC CPEACTBA (HAIPUMEP, IMOAOTPEB) IS
MPEJOTBPALICHHS KOHACHCALWH U HAKOILUICHHUS BIIard BHYTPH TPaHC(HOPMATOPOB, KOTIA OHU BBIKITIOUCHBI.

18.4.1.6 JlonyckaeTca NPUMEHEHHE ATFOMUHMS B KQUCCTBE Marepuaia 0OMOTOK i TpaHchopmarop-
OB MPHY BBITIOJHCHUH CIICAYIOIUX YCIOBHEL:

.1 obecrneucHre 3amuTel OOMOTOK M HX BBIBOAOB OT KOPPO3HH MPH SKCILIyaTallud B MOPCKHX
YCIOBHSIX;

.2 00CCIICUCHHIE 3aIUTEL OT TAIbBAHUYCCKON KOPPO3UH IPH COCTUHEHHH OOMOTOK C TOKOBEAYLIHMHU
YacTsIMU U3 APYTUX MaTCpUalIoB;

.3 Mecra coequHCHUM, YKa3aHHBIX B 18.4.1.6.2, nomKkHbI OBITH JOCTYIHBI IS OCMOTPA U 3aIUINECHEI
OT OCIIa0NICHUSL.

18.5 KABEJIX

18.5.1 O6ume TpeGoBaHus.

18.5.1.1 Kabemu momxHBI OBITH H3TOTOBICHH B COOTBETCTBHH C TPECOOBAHHMAMH CTaHAAPTOB
MD3K 60092-353 u 60092-354 nnu gpyrux COOTBETCTBYIOIUMX HALMOHATBHBIX CTAHAAPTOB.

18.5.1.2 KabGenpHas ceTh Tpex(}azHOTO TOKa JOJDKHA BBHIMOJIHATHCA TPEXKIIBHBIMH KaOelIaMH ¢
MHOTOIPOBOJIOYHBIMY JKITaMH. [ImoImanp MONMEPEHOTO CeueHMS KAIBI KaOeneH AIa CHIOBHIX Lemneii
nomkHa GbiTh HE MeHee 10 MM?.

18.6 PACTIPEAETUTEJIBHBIE YCTPOMCTBA H IIATHI YIIPABJIEHUA

18.6.1 OGune TpeGoBaHHS.

PacnipenenurenbHbIe IMUTH W IIHTHI YMPABJICHHA AOJDKHBI OBITh H3rOTOBICHBI B COOTBETCTBHH C
TpeGoBanuamu cranaapra MIK 62271-200 u crenyromumu JONOIHATEIBHBIMH TPEOOBAHHAMH.

18.6.2 Koncrpykumus.

18.6.2.1 Mexannyeckas KOHCTPYKLIHS.

18.6.2.1.1 PacnpeaenuTeibHbIC WMTHI JOJDKHBI OBITH H3TOTOBICHBI M3 METAIA U OBITH 3aKPHITOrO
THIIA — B COOTBETCTBHH C TpeGoBaHwiIMH cTtangapra MOK 62271-200, mu6o M3 H30IMpPYIOLUX
MarepHaaoB U OBITh 3aKPHITOrO THMA — B COOTBETCTBHM ¢ TpeOoBaHmsmMu craHzapra MOK 62271-201
WM B COOTBETCTBHH C TPCOOBAHUAMHU HALMOHAIBHEIX CTAHAAPTOB.

18.6.2.1.1.1 PacnpeAenuTeabHBIE MMTH JODKHBI 3aKPBHIBATHCA CICLHATBHBIM KIIOYOM,
OTIHMYAIOIAMCS OT KITIOYECH PacTIpeIeIMTENbHBIX LIHTOB U YCTPOHCTB HU3KOro HanpspkeHuA. OTkpbiBaHHe
JIBEPEH MITH BBIIBIDKCHUC OTACHBHBIX JIIEMEHTOB JOKHO OBITH BO3MOXKHO TOJIBKO IOCIE OTKIIOYCHHS OT
SIEKTPUIECKOM CETH JAHHOH MAHEIH WM PaclpeaeUTEIbHOTO LIUTA.

18.6.2.1.1.2 Baone pacnpeAeIUTENbHBIX WUTOB CACAYET 00CCMEINTh TPOXOAB! 11 OCMOTPA IMUTA U
3NMEKTPHUYICCKOM ammaparypsl mmpuHOM He MeHee 800 MM mexay meperopoakoii u murom u 1000 Mm
MEXKAY TMapaiellbHO YCTAaHOBICHHBIMH CEKUMAMH mura. Ecnu Takue mpoxoabl NMpEeJHA3HAYCHBI JIS
o0cny>kuBaHus, UX MIHAPHHA AODKHA ObITh yBenauueHa 10 1000 u 1200 MM, COOTBETCTBEHHO.

VkazaHHas MIMPHHA 3THX MPOXOAOB TPEOYETCS HE3aBUCHMO OT POAA NPHMEHIEMBIX CPEACTB 3aIUTHI
OT NPHUKOCHOBEHHA, BHIIIONHCHHBIX B BHAC JBSPCH, CETKH WM M3OJSLIMOHHBIX HOPYYHEH.
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JBepu, CITOLIHBIC TICPETOPOAKU U MIEPETOPOIKH M3 CETKH JOKHBI OBITh BRICOTOH HE MeHee 1800 mm.

[NepdopupoBaHHEIC MEPErOPOAKA WIH TNEPETOPOAKH M3 CCTKH JO0JDKHBI OOECHEUMBATH CTCIICHbD
3aIUTH He Hmke, yeMm [P2X.

Brones mura 1omkHO OBITE MPEIYCMOTPEHO IBA Psfa HM30LLHOHHBIX Mopy4Hell Ha Beicore 600 m
1200 mm.

18.6.2.1.1.3 Yactu >1¢KTPHUCCKON YCTAHOBKH, HAXOAAIIHMCCS TIOA HAMPSKCHUEM, XOJKHBEI OBITH
PaCcIONOKEHBI HA PACCTOSHUHM OT 3ALIMTHBIX OTPAKICHUN HE MCHEe ykazaHHoro B Tadm. 18.6.2.1.1.3.

Tabnuua 18.6.2.1.1.3

HomunansHoe MHuHHMaIBHAS BBICOTA MHHHMATBHBIE PACCTOSHHUS 3IEKTPUYCCKHUX YacTed MOJ| HAIPSDKCHACM OT Pa3HBIX BHJIOB
HalpsDKeHue, kB poxoJa, MM BAIUTHBIX 3arpaKIeHUui, MM
CIUIOIIHBIC [BEPH H CeTUATHIC ABEPH H M30JEIMOHHbIC OPYTHH
[IEPETOPOAKHU MeperopoaKH
3@33) 2500 100 180 600
6 (6,6) 2500 120 200 600
10 (11) 2500 150 220 700
15 2500 160 240 800

18.6.2.2 BIoKHPOBOYHBIC YCTPOKHCTEA.

ABTOMaTHYECKHE BBIIBIDKHBIC BBIKIIIOYATCIIH, IPUMEHAECMBIE B PACTIPEACTUTEIbHBIX IUTAX, JODKHBI
UMETh YCTPOHCTBO, KOTOpOE (HKCHPYET MX Kak B paboueM, Tak M B BBIABHHYTOM HOJOXeHHH. [lnms
obccrieueHus Oe30MacHOr0 OOCTYKUBAHMA BBIJBIDKHBIX BBIKTIOUATEACH M APYTHX amnmaparoB JOJKHBI
OBITh TPEAYCMOTPCHBI OMOKHPOBOYHBIC KIIOYH M OMOKHPYEMBIC Pa3beIHHUTEIH.

Br1aBIDKHEIE aBTOMAaTHYECKHIE BBIKIIIOYATCIH JODKHBI (PHKCHPOBATHCA B PabOUYEM MOJOKEHHH TaKUM
00pazoM, ITOOB HCKIIOYATHCh OTHOCHTEIBHBIE MEPEMELICHHS MCXKAY MOJBIKHBIMH M HCTIOBIKHBIMU
JaCTSIMH.

18.6.2.3 lTopku (3acnoHKH).

HomKHO mpeaycMarpuBaThCs aBTOMATHUECKOE 3aKPHITHC HCMOJABHIKHBIX TOKOBCAYINMX KOHTAKTOB
pa3peMa MpH MOMOINM H3OJALMOHHBIX MEPErOPOAOK B BHIABHHYTOM IIOJOKCHHH ABTOMATHYECKOTO
BBIKJTIOUATe1s. M30/1IMOHHBIE MEPETOPOAKH [T BXOAALIMX M OTXOASINHX LETCH JODKHBI HMETh YETKYIO
MAapKHPOBKY. ITO MOXKET OBITh BBIOJHEHO C MOMOLIBIO [IBETOBOTO PCIICHHA HMIIH HAKIICCK

18.6.2.4 YcrpoiicTea 3a3eMICHUS U MEXAY(Ha3HOTO 3aMBIKAHHS.

C uempio obecricucHns 0€30mACHOTO OOCTY)KUBAHHUS BBICOKOBOJBTHBIX PACTPEICIHTEIIBHBIX YC-
TPOMCTB [1si COOPHBIX LIMH U OTXOAAIIMX (PHUACPOB JOKHO OBITH MPEAYCMOTPEHO OMPEACIICHHOES YHCIIO
anmaparoB /IS MPUHYAUTCIBHOTO 3aMBIKAHUS IIMH MEXIY CODOM M HAa KOPMYC.

VYeTpoiicTBO TOMKHO OBITh PACCUMTAHO HA MAKCHMAIBHBIH TOK KOPOTKOTO 3aMBIKAHMA.

18.6.2.5 Knaccuduxamus mo Bozaeiictsuio BuyTpeHuei ayru (IAC).

PacnpenenurenpHpie yCTpOHCTBA M INWUTHI YIPABICHHS JO/DKHBI OBITh KIACCH(HLMPOBAHBI IO
BO3ACHCTBHIO BHYTPEHHEH IYTH.

s pacnpeacTUTeNbHEIX YCTPOWCTB M INUTOB VIPABICHHUS, JOCTYIHBIX TONBKO A YIIOJNHO-
MOYEHHOTO MCPCOHANA, MOMYCKAIOTCS INHUTHI THIA «A», a AT IMATOB NOCTYIHBIX AT HEYIOJIHO-
MOYEHHOr0 NEPCoHaIa — IMUTH THIA «B» B cooTBeTCTBHMH ¢ TpeOoBaHmaMu cranaapra MIOK 62271-200.
ITpunoxenne AA; AA2.2.

VYeTaHOBKa M PaCIONOKECHHIE PACTIPEACTUTEIBHBIX YCTPOHCTB U LIUTOB VIIPABICHHUS JOMKHBI COOTBET-
CTBOBaTh WX KiaccH(HUKALWH 110 BO3ACHCTBHIO BHYTPeHHEH ayru u pasmemenuio (F — mepennee,
L — Goxoeoe, R — 3amnee).

18.6.3 BcnomorareibHasi CHCTEMA MHTAHHS,

18.6.3.1 WcTounuk nmuraHus.

Ecnu g mpuBoga MeXaHHM3MOB aBTOMAaTHYECKUX M APYTUX BBIKIIOUATEINICH, & TAKXKE ISl YCTPOMCTB
3aIUTH TPEOYETCS OTACTBHBIA BCIIOMOTATEIBHBIN JICKTPHUCCKUM WIM HHOW HMCTOYHHMK DHEPTHMH, TO
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KpPOME OCHOBHOTO TAKOTO MCTOYHHKA AO/DKSH OBITh MPEAYyCMOTPEH PE3CPBHBIA UCTOYHHUK, 3AI1aC S3HEPTHU
KOTOPOTO MO/IKCH ObITh JOCTATOYHBIM T ACHCTBHA BCEX AIMAPATOB MO KpaiHCH Mepe aBa pasa.

OaHako pacUEnMTETH aBTOMATHYECKUX BBIKTIOUATENEH, cpabaThIBAIOIIUE OT MEPErPy3KH, OT KOPOT-
KOTO 3aMBIKAHHS WM OT «HYJICBOTO)» HAIMPSKCHHA, JO/DKHBEI OBITh HC3ABHCHMBIMH OT JIFOOBIX SJICKTpPHU-
YCCKUX MCTOYHHUKOB SHCPTHH.

1o TpeOOBaHHE HE 3aMPeINAcT NMPUMEHEHHS PACLICIIHTENCH, cpabaThIBAKOIIMX IPU IMOJAME OIe-
PaTHBHOTO HAIMPSDKCHUS, PU YCIOBUH, YTO OyAeT 00eCeueH KOHTPOJIb LCIOCTHOCTH (HEMPEPHIBHOCTH)
OTK/TIOUAOIIUX LEMCH U UX CUCTCMBI MTUTAHUS, T. €. B CIy4ae HAPYUICHUS LCIOCTHOCTH LIETICH WA NPH
HCUCTIPABHOCTH (MCUC3HOBCHHM) WX NHUTaHUSA OyaeT cpabaTeiBaTh aBapHHHO-TIPSAYTIPEIUTCIBHAS
CUTHATTH3ALIH.

18.6.3.2 Yucao UCTOYHHUKOB MTUTAHUAL.

Hua paspeneunsrx [PI (cm. 18.2.1.1) angd mpuBOOOB MEXaHH3MOB ABTOMATHUSCKHX M JPYTHX
BBIKITIOUATEIICH JO/KEH OBITh MPEAYCMOTPEH, KPOME COOCTBCHHBIX WCTOYHHKOB DHCPTUH, MOMYYAROIINX
MMUTaHUE KOKIBIM OT CBOEH CHCTEMBI IIHH, IO KpaHEH Mepe OfMH HE3aBHCHMBIM PE3¢pPBHBIN HCTOYHHK.
IMpr HEOOXOTUMOCTH STHM HCTOYHHKOM MOYKET OBITh ABAPHHHBIM HCTOYHHMK DIICKTPHUECKOH SHCPTHH,
MPEAHAZHAYCHHBIN A BHIBOAA MCXaHUUCCKOH YCTAHOBKU W3 MOJTHOCTBIO OOECTOYCHHOTO COCTOSIHHA HITH
«meptBoroy ("dead ship") cocrosiaust.

18.6.4 BbICOKOBOJILTHBIE HCTILITAHHUS,

Kaxapiii rnaBHbel W APYrHC PacOpPEIAC/IATCIABHBIC MIMTH JOJKHBI OBITH HCIBITAHBI BBICOKHM
HAMNPSDKCHUEM CTaHAapTHOH 4acToThl. [Ipomeaypa HCIbITAHHI M BEIMYUHBI HCITBITATCIIBHOTO HANPSYKEHUA

JODKHBL OTBEYATh TPEOOBAHMAM COOTBETCTBYIOMIETO HAIMOHAIBHOTO CTaHAAPTAa MIH CTaHAApTa
MO3K 62271-200.

18.7 PASMEIIIEHHE (MOHTAX)

18.7.1 DnexTpryeckoe oGopyroBaHHe.

18.7.1.1 Ecau BEICOKOBOABTHOEC OOOpymoBaHHME Oe3 3aIMUTHOH OOOMOYKH YCTAHABAMBACTCA B
CIICIMATFHOM HOMCINEHHUH, (aKTHUESCKH SBIAIOMMMCA €r0 OOOJIOUKOH, TO JBEPH TAKOTO MOMEILECHHSA
JOJKHBI HMETh TaKkylo ONOKHPOBKY, YTOOBI HX OTKPBITHE OBINIO MCKIIOUEHO, NMOKA HE OYAET OTKIIHOYECHO
HAMPSDKEHUE, U TOKOBEAYIIHE YacTH 000pyAoBaHHA HE OyayT 3a3€MIICHHI.

VY BXOZOB B NOMCLICHHS WIH MPOCTPAHCTBA, A€ PACMONOKEHO BBICOKOBOJBTHOE OOOpPYAOBaHHE,
JOJDKHBI OBITh TPEAYCMOTPEHBI MPEAYNPEKJAIOMNE HAANHUCH O HAIHYHH OMACHOTO BBICOKOTO
HanpspkeHHs. COOTBETCTBYIOIIEE CBOOOAHOE MPOCTPAHCTBO AOKHO OBITH 0OECIIEUeHO BOIH3H BBICOKO-
BOJIBTHOTO OOOpPYAOBAHHA AN NPEIOTBPALICHHSA CEPHE3HOHW MOTCHUHAIBHOH OMacHOCTH 0O0C-
Jy>KHBAIOILETO MICPCOHANA MPH MPOBEICHHH TEXHHYECKOro obOcmyxuBaHusd. B nononHenue, paccrosHue
MEXIy PacHpCcACIUTCIIBHOM LIMTOM M TMOABOJIOKOM/MAnyOol BHIC JODKHO OTBEYaTh TPeOOBaHHAM
KaaccHHKAI|K 1O BO3ACHCTBHIO BHYTPCHHEH AYTH B COOTBETCTBHH €O cTaHmaptoM MOIK 62271-200.

18.7.1.2 Dnexrpudueckoe 000pPyAOBaHHE AOKHO YCTAHABIMBATHCA B CHELIHATBHBIX JICKTPHYCCKUX
MOMELICHUSX M UMETh CTCNIEHb 3aIIHUTHl HE HIke, ueM P23 (cm. Takke 18.6).

B o0ocHOBaHHBIX CIydasx MOXET OBITh AOMYIICHA YCTAHOBKA OOOPYAOBAHHA BHE CHELHATbHBIX
SMEKTPUUECKHUX TOMCIICHUH MPH YCIOBHH, YTO CTETIEHD 3aIMUThI €ro OyaeT He Hinke, yeM [P44, u noctyn
K TOKOBEAYHIMM 4YacTsM 00opyzoBaHust OyJET BO3MOXKHBIM TOJBKO NMPH CHATOM HANPSDKCHHH U TPH
HCIIONB30BAHUH CIICLMAIBHOTO HHCTPYMCHTA.

18.7.1.3 B cneumanbHOM SJEKTPHYCCKOM INMOMCIICHHHM JOJDKHA HAXOAHTBCA CXEMa COCAMHCHHUH H
YEPTEIK PA3MCIICHUS DIICKTPHIECKOrO 00OPYAOBAHMSI.

18.7.2 KaGenn.

18.7.2.1 Ipoxknaaka kabeabHBIX Tpacc.

KaGenu He 1OMKHBI POXOAMTH Yepe3 kuible nmomemeHus. QOQHaKo, €CITH 3T0 TPEOYETCs YCIOBHAMH
TEXHOJIOTHYICCKOTO XapakTepa, Takas MPOKIAAKAa AOMYCTHMA B CICLHAIBHBIX 3aKPBITHIX TPAH3HUTHBIX
CHUCTEMAX (KOHCTPYKIHSIX).
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18.7.2.2 PaznencHue.

BBICOKOBO/IBTHBIE KabEMM JO/KHBI MPOKIAABIBATBCS B TPACCaxX, OTJACIBHBIX OT Tpacc KabemeH Ha
nanpspkerue Hwke 1000 B. B yactHOCTH, BEICOKOBOJIBTHBIE KAOCTH HE JOIDKHBI MTPOKIAALIBATECS B OJHUX
1 TEX 7K€ TPACCaX, MM B OJHUX M TCX K¢ KAHANaX MM TPyOax, Wi B OXHHUX U TEX JKe Kopobax ¢ kabemsMu
Ha Hanpspkerue 1000 B u amxe.

Ecau BEICOKOBOJIBTHEIE KaOCIH PA3IMYHOrO HOMHHAIBHOTO HANPSDKECHHUS MPOKJIABIBAIOTCA B OAHUX B
TEX JKE TPaccax, TO M3OSLIMOHHBIC PACCTOSHHA MEXIY KaGeIsIMHU JOIDKHBI OBITh HE MEHEE H30MALHOHHBIX
PacCTOSHMIH, YCTAHOBICHHBIX 11 kKabes 6ojee BHICOKOrO HANPSDKEHHS, Kak yka3aHo B 18.2.3.1.

18.7.2.3 Monrax kabemei.

BrICOKOBOJIBTHBIC KAOCTH JOIKHBI IPOK/IAABIBATECS B 3a3CMIICHHBIX METAUTMYECKHX TPYOONIpOBOAax
I B MCTATMYICCKUX KOPOOAX, MIIM OHH AO/DKHBI OBITh 3AINUINCHBI 3a3¢MJICHHBIMH METAJTHYECKHUMHU
KOJKYXaMH.

Otkpeitas mpokmagka xabemeil (Ha HeCyIMX IUTAMIOBAHHBIX MAHCIAX) JOIYCKACTCA, CCIH OHH
HMCIOT HCIPCPHIBHYIO METALIMYECKYIO OpOHIO, KOTOpas AOJDKHA OBITh HAAEKHO M MHOTOKPATHO
3a3eMJICHA.

18.7.2.4 OxonHucBanus kabenei.

OKOHIIEBAaHMS BCEX XK BEICOKOBOJIBTHBIX KAOCIICH JOIKHBI OBITh BBIMIOJHEHBI M3 COOTBCTCTBYOIICTO
M3OJIALHOHHOIO Marepuaia. B CoequHUTENbHBIX KOPOOKAxX, €CIK JKAIIBI Kabesl HE H30JMPOBaHbL, (ha3bl
JOJDKHBI OBITH OTACNICHBI OT KOPIyCa U APYT OT APYra HPOYHBIMH MCPETOPOAKAMH H3 COOTBETCTBYOLICTO
H30MIAIHOHHOTO MaTepHania.

BoicokOBOMBTHEIE KaOemu, HMCIOLINC NPOBOMSMINHEA CIOH Mexay ¢a3amMu JiIs KOHTPOIS
HAIMPSDKCHHOCTH BJICKTPUYESCKOTO MMM HU30SLHMKA KaOesl, JOJDKHBI HMCTh BBHIBOABL, MPCAHA3HAMCHHBIC
JUTS TAKOTO KOHTPOJISL.

Marepuan H30TAIMH BHIBOOOB AOKCH OBITh COBMECTHM € MATCPHANIOM H30JMLIUH W OOOIOYKH
KabejIsg, ¥ BBIBOABI JOJDKHBI OBITH OOOPYIOBAHBI YCTPOUCTBAMU JUIA 3a3¢MIICHHA BCCX MCETATMUYCCKHX
SKPAHUPYIOUIMX KOMIIOHEHTOB Kabems (METAIMIECKUX JICHT, IIPOBOJOB H T. IL.).

18.7.2.5 MapkupoBka.

BricOKOBOIBTHBIE KaOeIH JODKHBI UMETh JIETKO YHTAEMYIO HACHTH(HKAHOHHYIO MAPKHUPOBKY.

18.7.2.6 Ilepen BBOAOM B ODKCILTYaTALMIO HOBOHM BBICOKOBOJBTHOH KaOCTPHOW CETH WIIH IOCHE €€
MOZAepHU3aHHK (PEMOHTA MIIH YCTAHOBKH JOTIOTHUTEIBHBIX Kabeneil) Bce KabeaH Mo OTACIBHOCTH C MX
2IEMEHTAaMH (OKOHLIEBAHMS, 3a3€MJIIOLUINE BBIBOABI M T.II.) JO/DKHBI OBITh HCIIBITAHBI BBICOKHM
HAITPSDKEHUEM.

Hcnprtanns JOMKHB IPOBOAUTHCS MOCTE 3aMepa COMPOTHBICHHUS U30BILIHH.

Hna kaGeneli ¢ HomuHanpHelM HanpspkenueM (U,/U) seime 1,8/3 kB (U,,=3.6 xB) ucmwitanne
NIEKTPHIECKON MPOYHOCTH U3OISIIIN BHITIOTHACSTCS UCIIBITATEIbHBIM HAMPSKCHAEM NICPEMEHHOTO TOKA B
COOTBETCTBHE C PEKOMEHIALMSIMU MPEATIPUATHS (M3TOTOBUTENSI) OXHUM M3 CICAYIOIIUX MCTOIOB!

a) B TCUCHHU 5 MHUH MEXXAy()a3HBIM HANPSKEHUEM CHCTEMBI, MPUIATACMBIM MEIKAY JKIIOH Kales u
METAUTHICCKUM DKPAHOM/OIUICTKOM;

0) B TcucHUE 24 1 HOMUHAJIBHBIM HAMPSDKCHUEM CHCTEMEBI.

JIuGo HampsKEHUEM MOCTOSHHOTO TOKA paBHBIM 4U, B Teucuue 15 MuH.

Has xabenert ¢ HomuHanbHbM HampspkenueM (U,/U) menee 1,8/3 xB (U,,=3,6 kB) ucnerranue
JMEKTPUIECKON MPOYHOCTH H30JALHIH BBIMONHACTCS HAIPSDKCHHCM IMOCTOSIHHOTO TOKa paBHbIM 4U, B
TeueHue 15 MuH.

I'ne U, — HOMMHAIBHOE HANPsDKCHHE IEPEMEHHOTO TOKA HOMHHAIBHON YaCTOTHI, IS KOTOPBIX
kabeap Oblm paspaboraH, mpuiaracMoe MExIy XKWiaMd (a3 M 3a3¢MICHHEM WM METALTAYSCKUM
DKpPaHOM;

U — HOMMHATBHOC HANPSDKEHHE MEPEMEHHOTO TOKA HOMUHATBHON YaCTOTHI, /IS KOTOPHIX Kabemb
ObLT pa3paboTaH, mpuIaraeMoe MeXay xunamu ¢as;

U, — MakcHUMaibHas BEIMYHHA HAMPSIKCHHUS B BBICOKOBOJIBTHOH CHCTEME, NPH KOTOPOM
000pyIOBaHKE MOXKET PaboOTars.
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IMocne 3aBepIUCHHS UCTIBITAHUH KB KaOEsT JOJDKHBI OBITh 3a3¢MJICHEI HA OMPEACIICHHBIA MEPUOT
BPCMCHH, JOCTATOYHBIN I YIAICHHUS TPHOOPETCHHOTO 3JICKTPHUYCCKOTO 3apsiaa.
ITocne 3TOro MpOBOAUTHCS MOBTOPHBIH 3aMEP COMPOTUBIICHUS U30JIIIIUNA KaOeIs.
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19 TPEBOBAHUS K SJIEKTPHUECKOMY OBOPYIOBAHMIO, BRITEKAIOIIUE
W3 HASHAUEHUA CYIHA'®

19.1 TACCAXKHUPCKHUE CYIA

19.1.1 ITuranue U CHrHAJIH3ANHSA.

19.1.1.1 3DnexkTponpHBOABI HACOCOB 3a0OPTHOM BOABI, BOZAYINHEIX KOMIPECCOPOB M KOHTPOIBHO-
CHUTHAJIBHBIE YCTPOMCTBA aBTOMATHYCCKUX CHPHUHKICPHBIX CHCTEM AOJDKHBI IOIYYarh MHUTAHHUE HETOC-
PCACTBEHHO OT IVIABHOTO U aBAPHIHOTO PACIPEACIUTESIbHBIX INUTOB MO OTACTbHBIM duaepam. Taxue
dbuaeps ZOMKHBI TOABOJUTHCS K ABTOMATHHECKOMY IEPEKIIIOUATENI0, PACIOIOKEHHOMY BOIH3H Hacoca
CIPHUHKIEPHOH CHCTEMBI. DTOT MEPEKITIOUATENh B HOPMATPHOM IOTOXKECHHH JO/DKEH OBITh MOAKIIOYEH K
¢dugepy OT INMIABHOTO pACHPEICIUTEIBHOrO INUTA M B CIy4ae HEHCHPABHOCTH IHTAHUA JO/DKCH
ABTOMATHYECKH IIEPEKIIOUaThCs Ha (uiep NHTAHHS OT ABAPHIHOIO pPACHPEACIHTEIBHOIO LIUTA.
Brikmrogarenn stux ¢uICpOB HA ITIABHOM H aBAPHHHOM PACMpPEACTHTENBHBIX INUTAX JODKHBI OBITH
YEeTKO 0OO3HAMCHBI M JODKHBI OCTaBAThCA MTOCTOSAHHO BKIIOUCHHBIMHE. Hukakux Apyrux BBIKITIOUATENCH HA
aTuX (pumepax ObITH HE JOJKHO.

19.1.1.2 Kabenu nurtanus HAcOCOB 3aDOPTHOI BOABI, BO3LYLIHBIX KOMIIPECCOPOB M KOHTPOJIBHO-
CHUTHAJBHBIX VCTPOMCTB aBTOMATHUCCKOM CIPHHKIECPHOH CHCTEMBI HE JOIDKHBI HPOKNAIBIBATBCA B
Tpaccax, MPOXOMAIIUX YePE3 MIAXThl MAIIHHHBIX MOMEIUCHHH, KaMOy3bl M APYTHE BHITOPOKCHHBIC
MOMEIIEHHS C BBICOKOH IOXKAPHOH OMACHOCTBIO, 32 HCKIIFOYEHHEM CIIYy4acB, KOTAA YKA3aHHBIC IPHOOPHI U
MEXaHHU3MBI YCTAHOBIICHBI B 3THX MOMELICHHAX.

19.1.1.3 OcpemeHne CalOHOB, TPANoOB, MPOXOJAOB H JECTHHL, BEAYMHX HA NITOMOYHYIO MATyOy,
JOJDKHO TIOMY4aTh IMTAHHUE, IO KpaHHEH Mepe, Mo ABYM He3aBHCHMBIM (puaepam (cM. Takke 6.2.3).

19.1.1.4 CucteMsl MUTAHHA OTBCTCTBCHHBIX YCTPOMCTB JOJDKHBI OBITh BBITIOJHEHBI TaKHM 00pa3oM,
9TOOBI IOXKAP B OAHOM NIABHOH BEPTHKATEHOU MPOTHBOIOXKAPHOM 30HE HE MOBPEANT YKA3aHHBIE CHCTCMBI
HMUTaHU TOTpeOUTENCH, PacHONIOKCHHBIX B I000H APYrod INIaBHOH BEPTHKAIBHOH MPOTHBONIOXKAPHOU
30HC. YKa3aHHOC TPESOOBAHHE CYMTACTCS BBHINIONHCHHBIM, CCIIM IVIABHBIC M aBapHiHBIE PuAepsl nUTaHMS
3TUX NOTPECOUTENCH, MPOXONAINUC YCPe3 TIOOYI0 TAKYIO 30HY, MPONOKEHB B BEPTHKATBHOM U
TOPU30HTATEHOM HANPABICHUSX HA BO3MOXKHO OONBIIEM PACCTOSHHUM APYT OT ApYyra.

19.1.1.5 Cuctema aBpaidbHOH CHrHAIM3ALMHA A0DKHA COCTOATh U3 ABYX CAMOCTOATE/IbHBIX TPYIIIL JJIst
MACCAKUPOB M SKHIIAXKA.

Hna cOopa 3KHIaka MO TPEBOTE JOJDKHA OBITh YCTAHOBICHA CICHHANBHAS CHUTHANH3ALMA, yIPaB-
asgeMas ¢ X0OOBOTO MOCTHKA HITH MOCTA YIPABICHUS MOXKAPOTYIICHHCM. JTa CUTHATU3ALMS MOXKCET OBITh
4acThIO 00IIECYA0BON aBpaFHON CHTHANH3ALMH, TPCOOBAHMS K KOTOPOH W3NOXKCHH B 7.4.

Ha nmaccaxkupckux cygax ¢ 31eKTPHYeCKOH YCTAaHOBKOW MAJIOH MOIMHOCTH MITH C YHCIIOM ITACCAKUPOB
MeHee 36 AOmyCKaeTCs MMETh OAHY T'PYIILY aBPAILHOMN CHIHAIH3ALNH.

19.1.1.6 CranponapHas cCUCTEMa CUTHATTM3ALHAN OOHAPYKCHHUA MOXKapa JODKHA OTBCYATD CIICAY FOLIHM
A0NOJHUTCIbHBIM Tpe6OBaHI/IHMI

.1 OBITE B COCTOSHHHM JHCTAHLMOHHO U TIO OTACIBHOCTH OMPCIACIATHh KAXKIBIH aBTOMATHUCCKUHA H
PYUYHOM H3BEIIATED,

.2 OIMH JIy4 aBTOMATHYECKUX U PYYHBIX H3BEIIATENECH HE HO/DKEH PACcHonararscs Oomee 4eM B OTHOM
IJIABHOM BEPTUKAIBHOH 30HE;

.3 ecim yCTaHOBIEHHBIE B KaKOTaX aBTOMATHYECKHE HM3BEINATECIN NPU NPHUBEACHWH HX B ACHCTBHE
MOJAIOT 3BYKOBOH CHTHAJI B IOMEINEHHH, B KOTOPOM OHH VCTAHOBJICHBI, TO OTKIIOYEHUE 3BYKOBOTO
CHTHAJIA C TIAHEIM CHUTHAJIM3AIMH HE J0ITyCKacTCH.

1
Hacrosimue TpeGoBanus SBIAIOTCS H3MEHEHUSIME WITH JIOTIONHEHHSIME K COOTBETCTBYIOIUM TPeOOBaHUIM, U3TOKEHHBIM B
paza. 1 — 18.
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19.1.2 IlnTanne OT ABAPHHHBIX HCTOYHHKOB 3JIEKTPHYECKOH JHEPruu.

19.1.2.1 AsBapwuiiHbie HCTOYHHKH HA NACCAKUPCKHX CYAAX HEOTPAHHYCHHOTO paiioHa IUIABaHHUA H
OTPAaHUYCH-HOrO paiioHa rasanus R1 1o/pkHBI 00eCIEUUBATh B TCYCHHE 36 9 OJHOBPEMEHHOE MUTAHKC
CNEAYIOMMX MOTPCOUTEICH:

.1 aBapuiiHOE OCBCIICHHE:

MecT cOopa M MOCaJKH B CIACcaTEIbHBIE CPEACTBA, a TAKXKE IPOCTPAHCTBA 33 OOPTOM B MECTaX CITyCKa
cnacarenbubix cpeacts cormacHo 2.3.4 wu 2.7.7 yactu I «Cnacarensueie cpeacra» IlpaBun mo
00OpYAOBAHHIO MOPCKHX CYAOB;

yKazaTesci BHIXOA0B Ha IUTIONOYHYIO ManyOy, a Takke HHOOPMALIMOHHBIX TaOIHYEK Y CIACATeIbHBIX
CPEACTB;

BBIXOJIOB M3 MIOMCIICHUI, B KOTOPHIX OJHOBPEMEHHO MOXET HAXOAUTHCS OOJBIIOE YHCIIO MACCAKUPOB,
CHELHATBHOTO NICPCOHANA WM JKHITAXKA,

HPOXOAOB, TPAIOB KIJIBIX U CITy>KCOHBIX MOMEILCHHUE U BEIXOJOB Ha OTKPHITYIO ManyOy, a Takoke KaOuH
MACCaXKUPCKHUX THQTOB;

MAIIVHHBIX NOMCIICHUH M MOMEINCHUI TCHEPATOPHBIX arperaTtoB BMECTE ¢ MX MECCTHBIMH IOCTaMH
YIIPAaBICHHU,

BCEX MOCTOB YIPABJICHHAS, a TAKXKE INIABHOTO H aBapHIHHOIO PacHpee/TUTENLHBIX MUTOB;

TIOMETICHAI aBapUHHOTO JHA3CIIb-TCHEPATOpa,

pyieBoii pyokH;

LITYPMAHCKOHW PYOKH U paguopyOxu;

MECT XPAHCHHUS aBAPHIHOIO U MOXKAPHOTO MHBEHTApPs, CHAPSDKEHHS MOXKAPHBIX M YCTAHOBKH PYYHBIX
TOXKAPHBIX U3BCIIATECICH;

TIOMCIIEHHS PYICBOTO IPHUBOAA;

MecT OOCTy KHBaHHS aBapHHHOTO IOXKAPHOTO M OCYIIHTEIBHOTO HACOCOB, HACOCA CIPHHKICPHOI
CHCTEMBI, a TAK)KE MECT, [I¢ YCTAHOBICHSHI ITyCKOBBIE YCTPOHCTBA ATUX MEXaHHU3MOB;

AHrapoB U MMOCATOYHBIX MECT IS BEPTOIECTOB;

TIOMELIEHUM I'MPOKOMIIACA;

MEIULIMHCKUX TTOMEIICHUM;

.2 CHUrHAJBHO-OTIMUYUTCIbHBIX (oHapeh, donapeit curnama «CygHO, JMIIEHHOE BO3MOXKHOCTH
VOPaBIATECT» W Apyrux ¢oHaper, tpeOyembrx uwacteio III «Curmamsaeie cpeactsa» IIpaBun mo
000PYIOBAHHIO MOPCKHX CYIOB;

.3 paano- ¥ HABUTALMOHHOTO OOOPYAOBAaHMS B COOTBETCTBHHM C TpeOosanmsimu dactedt IV «Paxmo-
obopyaosanue» u V «Hasurammonsoe odopynosanue» [Ipasui nmo o00pyI0BaHHIO MOPCKHX CYIOB;

.4 CpeACTB BHYTPEHHEH CBS3H, OMOBCINEHUS M aBPATbHOW CHUTHATU3ALNY,

S cumereM curHamMzanmuM OGHAPYXKCHHS IIOXKApa, YCTPOHMCTB YNPABICHUS IPOTHBONOXKAPHBIMH
JBEPSIMH, a TAK)KE CHTHANH3ALMHI O MOIOXKCHHH MMPOTHBOIOXKAPHBIX ABEPEH, yKa3aHHBIX B 2.2.3.3 gacTu
VI «lIporuBonoxxapHas 3aIuTa,

.6 1aMII THCBHOM CHIHAIM3ALNH, 3BYKOBBIX CUTHAJIBHBIX CPEACTB (CBUCTKOB, TOHTOB U Jp.), BRI3BIBHOM
PYUHOH CHIHANMH3ALWH U OCTATBHEIX BUIOB CHTHATH3ALHY, TPEOYEMbIX B aBAPUIHBIX YCIOBHAX;

.7 0OAHOTO M3 MOXKAPHBIX HACOCOB, HACOCA ABTOMATHIECKOH CIIPHHKIICPHOH CHCTEMBI, HACOCA CHCTEMEI
BOJOPACHIBIICHHS C DJICKTPHUCCKHM INpPUBOAOM, ykazaHHoro B 3.4.7 wactu VI «IIporuBonoxkapHas
3aIMHUTA», & TAKKE JICKTPUUCCKOr0 00OPYAOBaHMS, 00CCICUHBAIOLICTO PabOTy CHCTEM IMOXKAPOTYIICHHS
MICHOW BBICOKOW KpaTHOCTH, ykasaHHbIX B 3.7.3 wactu VI «IIporusonoxapHas 3amuray,

.8 aBapuiiHOro OCYWINTEIBHOTO Hacoca W OOOpPYAOBaHMSA T JHCTAHIIMOHHOTO YIPAaBICHUS
KJIallaHaMU OCYIIUTEIbHOH CHUCTEMBI,

.9 noTpebureneit, nepeunciacHHEIX B 7.3.6 u 7.3.8 wactu VI «IIpotuBonoxapHas 3amuTa», As CyAOB
knaccoB OAT 2 u OAT 3 B coorsercTBHH ¢ Kiaccudukanyei, naauoi B 7.3.2 wactu VI «IIportrBomo-
JKapHAS 3AIUTA», HE3ABUCHMO OT PaliOHa IIaBAaHUSA U BMECTHMOCTHU CYIHA;

.10 apyrux cucteM, pabota koTophix Oyaer mpusnana Peructpom HeoOxoammol st obecrnedeHus
0€30IacHOCTH CYJHA U HAXOMAIIUXCA HA HEM JIIOACH.



Ilpasuna xknaccuurayuy U NOCMPOUKU MOPCKUX CYO08
XI-142

IMoTpeOurenn, ykaszanneie B 19.1.2.1.3 — 19.1.2.1.6, Moryr mnurareci OT COOCTBCHHBIX
aKKYMYJISITOPHBIX Oarapei, pacmoIOKECHHBIX COMTacHO 9.2, eMKOCTBIO, HOCTATOYHOMN Uil TIMTAHMS 3THX
notpedurencit B eueHue 36 4.

TpeOyemoe Bpemst 36 u MOKET ObITh COKpaIieHo 10 12 4 mis CymoB OTrpaHHYCHHBIX PaiOHOB
mraanust R2, R2-RSN, R2-RSN(4,5), R3-RSN u R3.

19.1.2.2 ABapuiiHbie HCTOYHHKHA DICKTPHICCKON YHEPIHH JOJDKHBI 00CCIICUNBATh MUTAHUE PYICBOTO
ycTpoiicTBa cortacHo 5.5.6.

19.1.2.3 ABapuiiHbIec HCTOUYHHUKHA ICKTPHUCCKON SHEPTHH JODKHBI 0OecreunBars B TeueHue 30 MUH
MUTaHHE CICAYIOLUX HOTpeOuTeIeH:

.1 BIEKTPUUECKUX MPUBOJOB BOJOHEIIPOHUIIACMBIX ABEPEH ¢ MX YKA3aTe/ISIMU U IPEIYyIPEIUTCIbHOH
curHammsaryei. JIomyckaeTes moouepeaHOE 3aKPhIBAHIC BCCX ABEPEH MPHU YCIOBUH, UTO BCE ABEPH OyayT
3aKphITH uepe3 60 c;

.2 aBapuHHOIO MPHBOJA MACCAKUAPCKUX Tu(TOB. JInGTH A1 macCaXHpoB AOMYCKACTCS MOTHUMATD
TIOOYEPEAHO;

.3 IOTIOIHUTEIPHOTO OCBEINEHHA BO BCEX MACCAKHUPCKHUX KAOTAX, YTOOBI MOYKHO OBLIO JICTKO HAHTH
BBIXOA U3 KaioT. JOMONHWTENBHOE OCBELICHUE MOXET IMTAThCS OT COOCTBEHHBIX AKKYMYJSITOPHBIX
Oarapeii, VCTAaHOBICHHBIX B CBETIWIBHHUKAX U MIOCTOSHHO 3aPsKACMBIX OT aBAPUIHOTO PACIpeCTHTCIIBHO-
IO IHTA.

19.1.2.4 Ecnu aBapuilHEIM HCTOYMHUKOM 3ICKTPUUSCKOM SHEPTHH SABJLACTCS TCHEPATOP, OH JOJDKCH:

.1 mpuBOAUTECA B ACHCTBHE ABHraTcicM BHYTPCHHETO cropanmst (cM. 2.2.5 wactu [X «Mexanusmeny);

.2 3amyCKaTbCs ABTOMATHYCCKH INPH HCUC3HOBCHHUH HAMNPSDKCHUS B OCHOBHOH CETH, a TaKXKe
aBTOMATHUECKH BKIIIOUATHCSA HA LIWHBI ABAPUHHOIO PaCHpEIeTUTEIBHOrO ImuTa; Tpedyemuie B 19.1.2.7
noTpeOUTENN AO/UKHBI aBTOMATUYECKH IMOJIyYark IMTAHHE OT aBapuiHOro rexeparopa. OOmee Bpewms
IyCcKa W IIpHEMa Harpy3Kd OT TeHeparTopa He JO/DKHO NPEBBIIATh 45 c;

3 momkeH OBITH MPEAYCMOTPEH AaBAPUHHBIA MCPEXOAHBIH HCTOYHHUK JJICKTPUYCCKOH JHCPIHH,
BKJTIOYAOLIUHCS HEMEIICHHO PH 00SCTOUYMBAHMUH.

19.1.2.5 Ecau aBapuifHBIM HCTOYHHKOM 3JICKTPHUICCKONM SHEPTHH ABJSACTCS aKKyMynaTopHasa Garapest,
OHA JOJDKHA:

.1 pabGotarp 6¢3 moA3aPAAKH MPU COXPAHCHUH U3MEHEHUE HaNPsKeHHS Ha 3aKMMax B mpeaenax 12 %
HOMHHAJIBHOT'O HANPSKCHUA B TCUCHHE MOTHOTO MEPHOJA Pa3pAAKH, MPH STOM H3MCHCHHE HANPSKCHHS HA
3)KAMaxX aKKyMYISITOPHOH OaTapeH, MOAKIIOUEHHOH K 3JIEKTPOHHOMY HPCOOpPA30BATCIII0 HAIMPSIKCHHS,
ONPEACILICTCS. JOMYCTHMBIM H3MCHCHHEM HAINPSKEHHA HAa 3aKMMax IpeoOpasosares;

.2 aBTOMaTHYCCKA BKIIIOYATHCS HA ITHHBI aBAPHIHHOTO PACHpeICIUTEIBHOTO IUTA IPH HCYC3HOBCHUH
HAIPsDKEHUS B TIIABHOM CETH U, TI0 KPaiHEeH Mepe, MUTaTh notpedureny, ykasanusie B 19.1.2.7, B TeucHue
BpeMeHH cornacHo 19.1.2.1.

19.1.2.6 B xkadecTBc aBapUItHOTO MEPEXOJHOTO HMCTOUHHKA JJICKTPHICCKOH JSHCPrHH, TPEeOycMoi
B 19.1.2.4 3, cniexyeT npuMEHATh aKKyMYJISTOPHYIO OaTapero, KOTopas JoKHA padorarh 63 NOA3apsAAKH
NPy COXPAHCHHM HM3MCHCHMS HANPSDKCHUS B mpeaenax 12 % HOMHHAIBHOTO HANPSDKCHHS B TCUCHHC
MOJTHOTO MEepHoja pas3psaaxkd. M3MeHEHHE HampsDKCHHS Ha 3aXKHMaxXx aKKyMyJISITOpHOH Oarapew,
MOAKMIOYCHHON K 3JICKTPOHHOMY HPEeoOpa30BaTeiiio HANPSLKCHHUS, ONPEACTICTCS JOIMYCTHMBIM H3MEHE-
HHEM HANPSOKCHHS HA 32KHMaxX mNpeoOpa3oBareiri, KOTOPhIE HE JOJDKHBI TPCBBINIATh 3HAYCHHM,
yka3aHHHIX B 2.1.3.1.

19.1.2.7 EmxocTtp Oarapeu, SIBISIFOIICHCS MIEPE-XOAHBIM HCTOYHHKOM 3JICKTPHYICCKOM SHEPTHH, JOJDKHA
OBITh JOCTATOYHOM A1t 0OCCreYCHuUs B TCUCHUC 30 MHH NHMTAHHS CIICAYIOIIMX MOTPCOUTCICH:

.1 ocBelIeHHs 1 HEOOXOAUMBIX CHTHAIBHO-OTIIHYUTENBbHBIX (oHapei cornacro 19.1.2.1.1u19.1.2.1.2;

.2 CpeACTB BHYTPCHHCH CBA3H U ONOBCIICHMS, HCOOXOMUMBIX B aBAPUHHBIX yCIOBHIAX,

.3 cHCTeMBl aBpaNbHOM CHIHAJNM3AIMH, CHTHAIM3AMHH OOHAPYKCHHS IOXKapa M YCTPOMHCTB
YOPaBICHHA U CHIHAJIHM3ALMH O IOJNOKCHUU NPOTHBOIOXKAPHBIX ABEpEl, ykazaHHbIX B 2.2.3.3 yactu VI
«[IpoTHBONOXKApHas 3aIUTaY;

.4 1aMn JHEBHOH CHIHAIM3AINH, 3BYKOBBIX CHTHAJIBHBIX CPEACTB (CBHCTKH, TOHTH U AP.) H OCTAIBHBIX
BUJOB CHIHAJIM3ALMH, TPCOYCMBIX B aBAPHUIHHBIX YCIOBHSX;
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.5 yCcTpoOHCTB 3aKpbITHSI BOAOHENPOHULAEMbIX ABEPEH, CUrHANN3aUMK UX NOJIOKEHHUS U NPEAY NPEK-
JEHUA UX 3aKPBHITHSA.

3akpeiTHe OBEpeil MOXKET OCYIIECTBIATECA MOOYEPETHO;

.6 cynoBoii cucTembl oxpaHHoro onoseuweHus 4 annapatypol AUC, Ttpebyembix uacTtbio IV
«Paanoobopynoanue» W uactblo V «HaBuraumonHoe obGopynosanue» IlpaBun no obopynosaHHIO
MOPCKHX CY/OB.

[Notpebutenn, mepeunciaeHusie B 19.1.2.7.2 — 19.1.2.7.6, MOTYT MUTaThCS OT COOCTBEHHBIX aKKyMY-
JATOpHBIX GaTapeii, o0ecrneynBarOMUX HX MUTaHUE B TeUECHHE TPeOyeMOro BPEMEHH.

19.1.3 Hu3kopacno/io)keHHOe OCBELeHHE ¢ JIeKTpHYeckHM naTamaem (cM. 8.5.5 wacrm III
«YcrpolicTBa, 000py10BaHHE H CHA(XKEHHC»).

19.1.3.1 Cuctema HM3KOPACMOJOKEHHOIO OCBELEHHUS JOJKHA ObITh MOJKIIOYEHA K UIMHAM
aBapuitHOTO pacmpeIe/IUTeNIBHOTO IIUTA W TIOIYy9aTh MHTAHNE OT OCHOBHOTO MCTOYHHKA IICKTPHYCCKOM
SHEPTUH B HOPMAIBHBIX YCJIOBHAX M OT aBApHIHOTO WMCTOYHHKA 3JICKTPHUUYSCKON SHEPrUH, KOTAAa OH
paboraer.

CucremMa HU3KOPACMONIMKEHHOrO OCBEIUCHHS JI0JDKHA HAXOAUTHC B JISUCTBUH MOCTOSHHO.

19.1.3.2 Ecni aBapuitHBIM HCTOYHHUKOM 3JICKTPAYCCKON SHEPTUH SBICTCA aKKyMYJIATOpHas Oarapes,
TO €€ EMKOCTh JOJDKHA OBITh TOCTATOYHOM JJIA MATAHUS CHCTEMBI HU3KOPACIIOIO;KCHHOTO OCBCIICHUS B
TeueHUue He meHee 60 MuH.

19.1.3.3 JlononHuTenbHOE aBapuiiHOe ocBelneHue, Tpedyemoe 19.3.3, MoxeT ObITh HaCTblO CUCTEMbI
HHM3KOPACHOJIOKEHHOI0 OCBELICHUS WJIM TOJIHOCTBIO MPEJCTABNISTL TAKOBYHO MPU YCJIOBWM, YTO Takas
cHcTeMa oTBedaeT TpeboBanmsaMm 19.1.3.

19.1.3.4 Hwu3KOpacTOMOKCHAOE OCBEIICHHE C SJICKTPHYCCKUM MUTAHHEM HODKHO 00eceunBarh
ClieAyole MUHUMAalIbHbIE YPOBHH PKOCTH:

1 ans cBeTsieiics MOBEPXHOCTH MIOCKOCTHONO MCTOUHMKA — 10 K/M%, npu 9TOM nonoca csera
JIOJDKHA ObITh LIMPHHOI He MeHee 15 MM;

.2 71 TOYEYHOTO MCTOYHMKA — 35 MKJ B HaIparRIeHUH MOAX0Aa U 0030pa HaOIMOAATENs, IPH STOM:

HampaBieHHe 0030pa A MCTOYHHWKOB, PACIIONOKEHHBIX HA TOPU3OHTATIBHOM IIOCKOCTH, T. €. Ha
nanyGe, 101KHO ObITh B MpeAenax KoHyca ¢ yriom 60°, ocb KOTOPOro HakJIOHEHa K IUIOCKOCTH MOHTaxa
uctouHuka Ha yros 30° (cm. puc. 19.1.3.4.2-1);

HamnpasjieHHe 0030pa A1 UCTOUHHKOB, PACNOIOKEHHBIX Ha BEPTUKANILHOM MJIOCKOCTH, T. €. HA nepe-
6opKkax (HampuMep, A7 MapKUPOBKH pydek ABepeif), JoKHO OBITH B MpeeiaX KoHyca ¢ yioM 60°, ock
KOTOPOT'0 MepHeHAUKYJIApHA K IIOCKOCTH MOHTaXa MCTOYHMKA (CM. puc. 19.1.3.4.2-2);

Hanpaenenue o63opa

30°)

Topuzonmanshan niockocms MOHmaxca Hemounux ceema

Puc. 19.1.3.4.2-1
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Hcmounux ceema

Bepmuxarvnas
HAOCKOCTTS
Monmaxca

Hanpasnenue

obzopa T

90°

Puc. 19.1.3.4.2-2

paccTosHUE MEXKIY WCTOYHHKAMH JOJDKHO OBITH He Gonee 300 mMMm.

19.1.3.5 IMutanue cucrembl HPO noinkHO ObITh YCTPOEHO Tak, YTOObI OTKA3 JAH0O0r0 HCTOUHHKA CBETA
M MOXap B OJIHOH NMPOTHUBOMOXAPHOH 30HE WM Ha OAHOW nanybe He NPUBOAMI K BbIXOAY M3 CTPOs
OCBELUEHHUS ¥ MAapKUPOBKH YUYaCTKOB IMyTH 3BaKyallWW B APYroil NpOTHBOMOXKAPHOI 30HE Wian nanyoe.

19.1.3.6 Otka3 WM TMOBpeXACHHE, KpoMe KOPOTKOTO 3aMbIKaHHA, JIOO0Oro MCTOYHHKA CBeTa He
JOJKHBI IPUBOAUTE K MOTEPE BUAUMOTO OUYEepTaHHUsA MyTeit 3Bakyallid Ha y4acTke JIUHOH Oomee 1 M.

19.1.3.7 Crenenb 3awmuThl 31€KTPOOOOPYAOBaHHUS (MCTOUHMKOB CBETA) JIODKHA ObITh HE HUXKE,
uem IP55.

19.1.4 lonojnnuTenbAbIC TPCOOBAHHA K NACCAKHPCKHM CYI1aM, HMEIONIAM HEHTP 6e30HACHOCTH.

19.1.4.1 BHyTpeHHAA CBA3b J0/DKHA OTBevyarh TpeboBanmsm 2.2.8.3 m 2.2.8.5 vactu VI «IlpoTuso-
MoKapHas 3allniTay.

19.1.4.2 ABpanbHas CUrHanu3aLusi J10/DKHA oTBeyars TpebosaHusim 2.2.8.6.4 uactu VI «IIpotuso-
nokapHas 3aLuTay.

19.1.4.3 Curnanuszaums 3aKpbITHsS BOAOHENPOHHLAEMbIX U MPOTHBOMOXKAPHBIX ABEPEii JI0JIXKHA OTBE-
yath TpeboBaHuAM 2.2.8.6.3 uactu VI «IIpoTHBONOKAPHAS 3aIATAY.

19.1.4.4 CyurHanv3aiwisl TOCTYIUICHNS BOZBI JOJDKHA OoTBedaTh TpebGoBaHusM 2.2.8.6.8 wactu VI «Ilportn-
BOIMOXKApHAs 3aUIUTaY.

19.1.4.5 CurHanuzauusi 3aKkpbITHs JBepeil Ha NacCaAXMPCKUX HAKATHBIX CyAax JO/DKHA OTBEYATh
TpebGoBaHusam 2.2.8.6.7 yactu VI «IIpoTrBonoxapHas 3aiiuray.

19.1.5 JononHuTe bHbIe TPe0OBAHHA K MACCAKHPCKHM CyIaM, HMEIOIIHM /UIHHY, ONpele/eH-
HyI0 cornacHo 1.2.1 TIpaBuJ o rpy30Boii Mapke MOPCKHX cYA0B, 120 M H o/1ee HJIH HMEWIIHM TPH H
GoJiee IIABHBIE BEPTHKAJIbHBIE 30HbI.

19.1.5.1 PyneBbie npHBOJAbI W YNPABJIEHHE PYIEBbIX YCTPOMCTB AOMKHBI OTBEYaTh TpebOBaHMAM
2.2.6.7.2 n 2.2.6.8 vactu VI «ITporuBonoxxapHas 3aiiuray.

19.1.5.2 Ocpemenne 30H 0€30MacHOCTH IOJDKHO OTBedaTh TpeOomanusMm 2.2.6.13.7 wactu VI
«[IpoTHBOTIOKApHAS 3AIHATAY.

19.1.5.3 OcBelenue KOpUIOPOB, TPANoB U BbIXOA0B, 00eCNEeUHBAIOIMX AOCTYN K MecTam cOopa u
M0Ca/IKM B KOJUIEKTUBHbIE CracaTellbHble CPEACTBa, a Takxke MecT cOopa M MocajKu, JO0JHKHO OTBEUaThb
TpeboBanusM 2.2.7.4.2 gactu VI «lIpoTuBomoKapHas 3amIuray.

19.1.5.4 BHyTpeHHSS cBA3b JOJDKHA TOTIOTHUTENBHO OTBEYaTh TpeOoBaHWAIM 2.2.6.7.6, 2.2.6.8 u
2.2.7.4.4 yactu VI «IIporuBonoxapHas 3auiuray.

19.1.5.5 Curnanuszaums nocTyIJIeHUs BOAblI AOMKHA OTBeuarh TpeOGoBaHusM 2.2.6.7.7 u 2.2.6.8
yacth VI «IIpoTtBonoxapHas 3aluray.
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19.2 HEO@TEHAJIUBHBIE U HEO@TECBOPHBIE CYJIA

19.2.1 OGwne TpebGoBanus.

TpeboBaHus HacTOAIMEH TNaBH PACHPOCTPAHSAIOTCS HA 3JIEKTPUUYESCKOEe ODOpymoBaHHE
He(TeHAMMBHBIX M HE(PTECOOPHBIX CYIOB AN MEPCBO3KH HE(TEIPOAYKTOB C TEMMEPATYpOil BCHBIIIKH
60 °C u HIKE U A7 IEPEBO3KK HE(PTENPOAYKTOB € TeMIeparypoi Benbiuky Boime 60 °C, 1ust KoTopeix
TpebyeTcs MoAOTPeEB A0 TEMIEpaTyphl, MeHee YeM Ha 15 °C Hipke TeMmepaTryphl BCIIBIIIKH.

Ha snextpuueckoe obopyaosaHue HedTeHamuBHBIX cyaoB (> 60 °C) u HedrecOOpHBIX CyaOB
(> 60 °C) pacnpocrpansrorcs Tpebosanus 19.2.3232, 1925, 192.6.2 (cMm. take 9.6.5 gacru VIII
«Cuctembl 1 TPyOOIPOBOABI»).

TpeOoBanusi HACTOSIICH INIABBI OMPEAENAIOT TPAHMLBI OMACHBIX 30H, PACIPEACICHHE CYXOBBIX
MOMEIICHUH MU HPOCTPAHCTB IO 30HAaM, YCTAHOBKY JJICKTPHYCCKOTO OOOPYAOBAaHHS BO B3PHIBOONACHBIX
MOMEILICHUIX M IPOCTPAHCTBAX B COOTBETCTBHHM €O cTaHmaprom MOK 60092-502 «Qnexrpuueckue
YCTaHOBKH Ha cyZax — TaHkepsl — CrieLMaIbHBIC CBOICTBAY.

19.2.2 PacnpenesieHHe 3IEKTPHYECKOH IHEPrHH.

19.2.2.1 JIna pacmpeAencHHsl 3JCKTPHYECKOH 3HEPrHU MOTYT MNPHUMCHATHCS TOJBKO CICAYIOIIHC
CHCTEMBIL

.1 AByXnpoBOAHAS H30IHPOBAHHAA AN MOCTOSHHOTO TOKA,

.2 ABYXIPOBOZAHAS H30JHPOBAHHAA A OAHO(A3ZHOTO MEPEMEHHOIO TOKA,

.3 TPEeXmpoBOAHAS H30JMPOBAHHAA A TPeX(ha3HOro MEPEMCHHOTO TOKA (TAKKE AL HANPSKCHUSI
eeime 1000 B, Ho He Boime 11000 B mepemeHHOro ToKa),

4 TPexXmpOBOAHAS C 3a3EMIICHHOH HyJE€BOH TOYKOH 4Yepe3 BBICOKOOMHBIM PE3UCTOP A1 HAIPSIKCHHUS
seimme 1000 B, Ho He Bhime 11000 B mepeMeHHOro Toka MpH YCIIOBHH, 4TO JH000H BO3MOXHEIH TOK HE
OyZeT IMPOXOAUTH HEMOCPEACTBEHHO HYepe3 MH000e H3 B3PHIBOOMACHHIX MOMELICHAN M IPOCTPAHCTB.

19.2.3 B3pbiBoonacHbIe 30HbI, NOMELIEHHsI H NPOCTPAHCTBA.

19.2.3.1 Knaccudmuxaims B3psIBOOACHBIX 30H.

BapeiBoomIacHsIe 30HBI MOAPA3AEIAIOTCS HA:

30Hy 0 — 30HY, B KOTOPOH NMOCTOSHHO WIIH B TCYCHHE JUIUTECIBHOTO MEPHOJA BPEMCHH MPHCYTCTBYET
B3pBHIBOOIACHAsI CMECh BO3AYXa U rasa;

30HY | — 30HY, B KOTOPO#l IPH HOPMAJBHBEIX YCIOBHSX PAOOTHI BO3MOMKHO MPHUCYTCTBHC B3PHIBO-
OIAacHOI CMECH BO3AyXa U rasa;

30HY 2 — 30HY, B KOTOPOH MAaTOBEPOSTHO IOSBICHHUC B3PHIBOOMACHON CMECH BO3AyXa U rasa, a B
CIIydac MOSIBICHHUSI 3Ta CMECh MPUCYTCTBYET B TCUCHUE HENPOAOIDKHTCILHOTO MEPHOAA BPEMCHH.

19.2.3.2 PacnpeneneHne B3pHIBOOMACHBIX MOMEIICHHH M MPOCTPAHCTB MO 30HaM.

19.2.3.2.1 3ona 0 BkarouyacT B ceOs:

.1 BHyTpeHHHE NpPOCTpPaHCTBA IPY30BBIX OTCEKOB M TAHKOB, IPY30BBIX TPYOOIPOBOAOB H CHCTEM
TepeKadkn cOOpaHHOH He(TH;

.2 OTKPEBITHIC IPOCTPAHCTBA, POCTHPAIOLINECS HA BBICOTY 4O 1 M OT MOKPBITOI HETHIO MOBEPXHOCTH
BOZBI (17151 Cyn0B, paboTaroumx B HEDTIHOM ITHE).

19.2.3.2.2 3ona 1 BrarouacT B ceOs:

.1 xoddepaambl 1 TaHKKM HU30JHPOBAHHOIO Oa/1TacTa, NMPHUMBIKAOLMINEC K PY30BBIM TaHKaM, a TaKKe
(hopIHK, ecii OH OOCIIYKHBACTCS CHCTEMOM, CBI3aHHOM ¢ 0a/ulaCTHBIMU TAHKAMH, PACIOIOKCHHBIMH B
Ipy30BOH 30HE,

.2 3aKpHITHIC WM IOIY3aKPbhITHIE [POCTPAHCTBA, CONESPIKALIME PY30BbIC HACOCHI KM T'PY30BbIE
TPyOOIPOBOAEI (€CIH MOCICAHHE HE BBITIOIHEHBI ITONTHOCTBIO CBAPHBIMH);

.3 3aKpBITHIC W MONTY3aKPBITEIC IPOCTPAHCTBA HaJ MaayOOiH IPY30BBIX OTCCKOB M TAHKOB, MMEHOIIHE
nepeGOPKH BHIIIE WK HA YPOBHE MEPEOOPOK IPY3OBEIX OTCEKOB M TAHKOB;

4 3aKpHITEHIC W IONY3aKPBHITHIC INOMEIICHMS, HAXOAAIIMECS HENOCPSACTBCHHO HAl HACOCHBIMU
MOMEINEHISIMY, 4 TaloKe HaJ BEPTHUKAIbHBIMH Koddepramamu, CMEKHBIMH C IPY30BBIMH OTCEKaMU H
TaHKaMM, €C/TH OHU HE OTACJCHBI Ta30HETPOHULIACMOH MaryOOH U HE MMEIOT IPUHYANTCIBHOH BEHTIULALIM;
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.5 mpocTpaHCTBA M MOMCHICHHA, HHBIC 4YeM Ko(depaaMbl, CMEKHBIC C TPY30BBIMH OTCEKaMH H
TaHKaMH H PaCTOIOKEHHBIE HIDKE BEPXA IPY30BBIX OTCEKOB H TAaHKOB;

.6 MPOCTPAHCTBA M MONY3aKPHITHIC MOMCLICHW HA OTKPHLITON manybe B pagmyce 3 M OT JIFOOBIX
BBIXOJHBIX HE BEHTHIALHOHHBIX OTBEPCTHH, FOPIIOBHH H JIOKOB IPY30BBIX LIUCTEPH, HACOCHBIX OTACICHHH
u koddepaaMoB, CMEKHBIX C TPY30BBIMH TAHKaMH, OT TIPY30BbIX KJIANAHOB, (naHmes rpy3oBoro
TpyOOmpoBOAa, a Takke MPOCTPAHCTBA HA OTKPHITOH Malry0e B paauyce 3 M OT ABIXATCIBHBIX KIANaHOB
ra300TBOAHON CHCTEMBI U BBIXOJHBIX OTBEPCTHH BEHTWISILIUH MOMEIIECHUH IPy30BBIX HACOCOB, PaCIoJIO-
KEHHBIX B COOTBETCTBHH € 9.7.4 1 12.4.6 gactu VIII «Cuctemsl u TpyGONpPOBOADD»;

.7 mpOCTPaHCTBA M MOJY3aKPhITHIC MOMCINCHHS HA OTKPHITOH manybe BOMM3H JIOOBIX ra300TBOAHBIX
Tpy0, pacmonoxeHHbIX B cooTBeTcTBUH € 9.7.11 wactu VIII «Cuctembl 1 TpyOOIPOBOABD), CHAOKEHHBIX
BBICOKOCKOPOCTHBIMH YCTPOMCTBAMH, OOCCHCYHBAIOIMMHU BHIMTYCK OOMBIINX OOBEMOB Ira3oBO3AYLIHOM
CcMeCH €O CKopocThio He MeHee 30 M/c mpu morpyske, Oa/macTHpOBKE W BbLJA4YC rpysa, B Ipeaenax
BEPTHKAJIBHOTO LIHHIPA HCOTPAHUYCHHOM BBICOTHI U PAIXUYCOM 6 M OT ra3OBBIIYCKHOIO YCTPOHCTBA, a
TaKCKe B MpeAeaax moaycdepsl paxuycomM 6 M HIDKE BBIIYCKHOTO YCTPOMCTBA;

.8 mpocTpaHcTBa WK NOMY3aKPHITHIC MOMEIICHUS HA OTKPHITOH MmanyOe B npeaenax 1,5 M ot BXoA0B B
IPy30BOE HACOCHOE OTAECHUE, TOJIOBOK IPUTOYHOH BEHTHIISILIAKM IPY30BOT0 HACOCHOTO OTACJICHUSI H OT
HHBIX TOPJIOBHH H JIIOKOB, BEAyIUX B koddepaamer v mpodne noMeuieHus 30HH 1;

.9 mpocTpaHcTBa Ha OTKPHITOH HaxyOe B IPEACIax Pa3IHBOOrPAHHYHBAOLIMX KOMHHICOB H IOAOHOB
MOA KJIariaHaMH rPY30BbIX TPYOOIPOBOAOB, a TAKAKE B PAANYCE 3 M OT 'PaHHL YKA3aHHBIX IPOCTPAHCTB J0
BBICOTHI 2,4 M HaJ many0oii;

.10 mpocTpaHcTBa HA OTKPHITOH NaNyOe HaJ rPy30BBIMU OTCEKAMH H TAHKAMH II0 BCCH IMPHHE CyAHA
M Ha 3 M B HOC U B KOPMY OT HX KpaiHHX NepeOOpOK A0 BEICOTH 2,4 M HaJ NayOoH, a TakKe 3aKPHITHIE H
MOJTy3aKPhITEIC TIOMCINCHUSA B 3TOM mpocrpaHcree. [t cymos, pabotaromux B HE(TSIHOM MSTHE, TO
MPOCTPAHCTBO PACHIUPACTCS HA BCIO AIHMHY CYAHA,

.11 momeuieHus Qi XpaHESHHs IPY30BBIX IUIAHTOB M 00OpyaoBaHus i cOopa pasnuroil HedTh
(nedre-cOopHUKH);

.12 3aKphITBIE W MOMY3aKPHITHIE MOMELICHHS, WMEIOLIUE HEMOCPCICTBCHHBINA BBIXOA WIH JPyrue
OTBEPCTHA B OAHO M3 BBHILICYKA3aHHBIX IIPOCTPAHCTB HIIH IMTOMCIICHHIA,

.13 momemenust u mpocTpaHCcTBa Hax Ko(depraMaMH, CMEXKHBIMH C TPY30BbIMH OTCEKaMH HIH
TaHKaMH U HE OTAENCHHBIMH Maclo- U Ta30HCIPOHHLAEMBIMH epebOpkaMu U nmaiayOaMH, HE HMEIOLIHE
COOTBETCTBEHHOH BEHTH/DILIMH U MMEIOIUE BXOA C HAXOMALICHCS BBILIC MATYOBI.

19.2.3.2.3 3ona 2 BimOuacT B cebds:

.1 mpocTpaHCTBa, PACHIONOKCHHBIE BHILIC 30HbI | HA BCIO JIMHY M IIMPUHY CYAHA 0 BBICOTHI 6 M Hax
CaMoil BEICOKO# Ipy30BOM BaTepuHUCH (47151 Cya0B, padoTaAOImUX B HEQPTIHOM ISTHE),

.2 BHYTPEHHHE IPOCTPAHCTBA TPY30BBIX OTCEKOB W TAHKOB, OTCTOMHBIX TAHKOB, PY30BBIX
TpyOOIPOBOXOB, CHCTEM IEPEKavKU COOpaHHBIX HEPTENPOAYKTOB ¢ Temneparypoil Benbimkd > 60 °C u
HX CHCTEM BEHTHIALNHY,

.3 mpocTpaHCTBa WIM MOJY3aKPHITHIC MOMCHICHHS HA OTKPHITOM Many0e, pacroOKECHHbIE B
npenenax 4 M ot nwinHApa U ceprl paguycom 6 M, ykasaHHbeiX B 19.2.3.2.2.7;

4 IIPOCTpPaHCTBA MM MOMCLICHMSI, PACMIONOKCHHBIE B MPEACIax 2 M OT MPOCTPAHCTB, YKA3aHHBIX B
19.232.2.6.

19.2.3.2.4 [Tomewme s 1 mpoCTPaHCTBA, HE OTHOCAIIHECS K 30HaMm 0, 1 u 2, cuurarorcs 6€30MacHBIMH.

19.2.3.3 3akpeiThie MOMCINCHMS, UMCIOMME HEMOCPEACTBEHHBIM BBIXOJ WM APYTHE OTKPBHITHS B
MpeAenbl MPOCTPAHCTB, YKa3aHHBIX B 19.2.3.2.2.10, HE cuuTaOTCA B3PHIBOONACHBIMHU MPH YCIOBUH, YTO
MPEAYCMOTPEHbl COOTBETCTBYIOLIME JBOMHBIC CAMO3aKPBHIBAIOIIMEC TA30HCHPOHUIIACMEIC JBEPH, oOpa-
3YIOIIHE BO3AYIUHYIO 3aBECY, a TAKXKE JOMOIHUTEIbHAS MPHHYAUTEIPHAS BAYBHAsI BEHTHIILES € 300pOM
BO3JyXa M3 MECT, PaCIMONOKCHHBIX BHC B3PBIBOOMACHBIX MPOCTPAHCTB.

19.2.3.4 Ina cynos, paGoTaromux B HCPTIHOM IATHE, BXOADI, BEHTHISILIMOHHBIC OTBEPCTHS (BXOAHbIE
H BBIXOAHBIE) M JAPYTHE OTBCPCTHS B OC30MACHBIX TMOMEHICHHSX, TAKMX KaK >KHJIBIC MOMCLICHHSA,
cnyxeOHble U MAlUMHHBIE IOMCLICHWS, MOCTHI YIPABICHHS M pyjicBas PyOKa, KOTOPHIE HE HMEIOT
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ra30OHCIIPOHUIIAEMBIX 3aKPBITHH, JODKHBI OBITh PACIIONIOXKEHBI HE HIDKE 6 M OT caMO¥ BBICOKOM Ipy30BOii
BaTCPIIMHUN U B TI000M CIydae AOJDKHBEI OBITH PACTIONOKEHBI BHE IIPEIETOB B3PHIBOONIACHEIX 30H.

Bxoxsl B Oe30omacHble MOMEINEHUS, PACIOIOKEHHBIE HIDKE 6 M OT CaMoii BBICOKON BaTEPIMHUM WITH B
mpeAenax OMACHBIX 30H, JO/MKHBI OBITH OOOpPYAOBaHBI BO3AYIOIHEIMH Inmro3amu. OTBEpCTHS B 3THX
MOMEIIEHHAIX, PACTIONOKEHHbIE HIDKE 6 M OT BaTCPIUHUM, JO/DKHEL HIMETh [a30HEIIPOHUIAEMbIE 3aKPhITHS
Ha nepHof oneparuii B HeQTIHOM IITHE.

19.2.4 JnexTpuyeckoe 060pyr0BaHHE BO B3PbIBOONACHBIX MOMEIIEHHSIX H NPOCTPAHCTBAX.

19.2.4.1 B noMmemeHMAX M NPOCTPAHCTBAX, OTHOCAIMMXCS K 30He 0, OOMycCKaeTcs YCTaHOBKA
CIICAYIOMMX BHIAOB IEKTPHIECKOTO 000PyAOBAHHAS:

.1 nckpo6e30macHOro UCIOMHEHHS KaTeropuu (ia);

.2 TIPOCTHIX SNEKTPUYECKUX allllapaToB M KOMIIOHEHTOB, TaKMX KaK TEPMOMAapHL, (OTOIIEMEHTHI,
TCH30JATUYHKH, COSAUHUTEIbHBIE KOPOOKH, BBIKITIOUATENH, SBIIIOLIMXCS HEOTHEMIEMOM 4acThIO HCKPO-
GezomacHOM ey KareropuH (id) U He CIIOCOOHBIX K HAKOIUICHWIO MM I€HEPHUPOBAHHIO ICKTPHIECKOH
SHEPTUM AN BOCIUIAMEHEHUS B3PHIBOOIIACHOH CMECH A2KE B CIydae BO3HUKHOBEHMS B HCKPOOE30macHO
nernd oOphIBa, KOPOTKOTO 3aMbIKAHMSA MM 3aMbIKAHHSA HA 3EMIIIO.

19.2.4.2 B nomemeHHAX K IPOCTPAHCTBAX, OTHOCAINMXCS K 30HE 1, AOmycKaeTcs yCTaHOBKA
CIEYIOLUIMX BUAOB DIEKTPHUECKOrO 0OOPYAOBAHUS:

.1 npexHasHaueHHOTrO A1 paboTsl B 30HE 0;

.2 UCKPOOE30TIACHOTO HCIIOMHEHHS KaTeropuu (ib);

.3 TPOCTHIX SNEKTPUYECKUX allllapaToB M KOMIIOHEHTOB, TAKMX KakK TePMOMAaphl, (OTOINEMEHTH,
TCH30JATUHKH, COSAUHUTEIbHBIE KOPOOKH, BBIKIIOUATENH, SBIMIOLINXCS HEOTBEMIEMOI YacThlO MCKpO-
GezomacHol neny Kareropud (ib) U He CIIOCOOHBIX K HAKOIUICHWIO MITH F€HEPHPOBAHHIO NEKTPUYECKOI
SHEPIUM I BOCILUIAMEHEHHS B3PhIBOOIACHOH CMECH IIPH HOPMAIbHBIX YCIOBHAX PabOThI;

.4 ¢ B3pHIBOHETIPOHUIIAEMOI 00010uK0i THIIA (d);

.5 ¢ obomoukoif mox m3OhITOUHBIM AaBiacHHeM THma (p). [Ipu sToM Tpebyercs aBTOMarHueckoe
OTKJTIOYCHHE YCTPOMCTBA MPHU MaJCHUN JABICHHUS HIDKC YCTAHOBICHHOM BCIIMYHHbL,

.6 TIOBBILICHHOH HAACKHOCTH NMPOTHB B3pbiBa TUNA (€). Ilpu 5TOM A1 SneKTpOABUraTeci HaMpsDKe-
HueM 3 kB u Oonee TpeOyeTcs AOMOMHUTEIBHAS 3aIMUTA B BHAC MPOAYBKH BO3XLYXOM IEPE] IMyCKOM JUIS
YMEHBIICHHSI PUCKA BO3HUKHOBCHUS HCKPBI B BO3JAYIIHOM 3a30Dc;

.7 ¢ repMeTH3aLUCH KOMIAyHAOM (m);

.8 crenHanbHOrO BHAQ B3PHIBO3AIMUTHI (S);

.9 BUOPATOPOB 3XONIOTOB M HX Kabenew cornmacHo TpebopanmsM uacti V «HasurawponHnoe obopymo-
panve» [IpaBun mo OOOPYAOBAHHIO MOPCKHX CYAOB, KaOCJCil CHCTEM KaTOMHOM 3allMTHI C HAIOMKCHHBIM
TOKOM, TIPOJIO}KCHHBIX B KOPPO3HOHHO-CTOMKHX CTaJIBHBIX TPYOAx € ra3oHCHPOHMLAEMBIMH COCIHHCHHSIMH
BIUIOTh [0 BEPXHEH mamyOsl M HE MPUMBIKAIOMUX K MepeOOpKe IPy30BBIX TAHKOB (CM. Takxke 16.8.4.2);

.10 tpaH3uTHBIX KaOeneH.

19.2.4.3 DnexTpoaBurareny A MPUBOAA YCTPOMCTB, PACHONIOKCHHBIX B HACOCHBIX MOMCHICHUSX,
JOJDKHBI YCTaHABIHMBATECI B CMCXKHBIX B3pbIBOOC30macHeix momemeHusx (cm. Takke 4.2.5 gactu VII
«MexaHIM9IEeCKHE YCTAaHOBKHY). JICKTPOABHTATCIH JOJDKHBI OBITH CHAOXKCHBI YCTPOHCTBAMH JUCTaH-
LIOHHOTO OTKJIIOYCHHSI, HAXOMSIIHUMHICS BHC IIOMCIICHUH, B KOTOPHIX YCTAHOBJICHB ABHUIATC/IH, H BBILIC
nayOsl TaHkoB (cM. Takke 9.4.4 gactu VIII «CucteMsl B TpyOOIPOBOALIY).

19.2.4.4 OcgemeHre B HACOCHBIX MOMCIICHUSX JOJDKHO OBITh COJOKHPOBAHO C BEHTHWILILMCH 3THX
MOMELICHUH TaKUM 00pa3oM, 4ToObI BKIIIOYCHHE OCBCHICHHS OBLIO BO3MOXKHO TONBKO NpH paboraromei
BeHTHISILMH. [Ipy 3TOM HEHCIIPABHOCTh B CHCTEME BCHTHJLILMH HE JOJDKHA MPHBOAUTH K OTKIIFOYCHHIO
OCBelICHHs. ABapHHOC OCBCINCHHE, CCIH OHO YCTAHOBICHO, JO/DKHO OBITh HE3aBUCHMBIM OT
BCHTHLALHH.

19.2.4.5 B moMemeHHSX M OPOCTPAHCTBAX, OTHOCSIIMXCS K 30HC 2, JOMYCKAETCS YCTAaHOBKA
CIEAYIOMUX BHAOB SJICKTPHICCKOrO 00OPYAOBAHHUS:

.1 mpearazHagcHHOTO I paboTh B 30HE 1;

.2 CHEeNUATIBbHON KOHCTPYKIMH BHZA 3aIUTHI THIIA (71);
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.3 HE CO3JAIOLIETrO AYTH HIIA UCKPBI, HATPETHIC MOBEPXHOCTH KOTOPOTO MPH HOPMAIIBHOH pabore He
CHOCOGHBI BOCIUIAMCHUTH B3PBIBOOIMACHYIO CMECh.

19.2.5 TlepenocHoe 3/1eKTPOOOOpYyI0BaHHE, IPUMEHSIEMOE B MpoLecce cOopa pasuToii HeTH.

19.2.5.1 TlepenocHoe HedTeCOOPHOE H MEPEKAYUBAIOIMEE 00OPYAOBAHHE JOJDKHO OBITh B3PHIBO3AIHA-
IICHHOIO HCIIOJTHCHMSI.

19.2.5.2 Pacnpeaenute TbHBIC IUTHI WIH PO3CTKHU JJICKTPHICCKOTO MUTAHHS IICPEHOCHOTO MATyOHOTO
He()TECOOPHOTO M MEPEKAYHMBAOIICTO INCKTPOOOOPYAOBAHUS JOIDKHBI ObITh CTAMOHAPHO YCTAHOBIICHBI
TakuM 00pa3oM, YTOOBI MOAKIIOYACMBIH Kabesib HE MPOXOAHMJI 4Yepe3 KOMHHICHI ABCPEH WIH ApYrHe
3aKPBIBACMBIE OTBEPCTHS, OTPAHUYHBAIONINE B3PHIBOOMACHBIC TIOMEIIECHHUA H MPOCTPAHCTEA.

KOoHCTpyKIMsT TakuX pPACHPEACIUTENBHBIX YCTPOHCTB HIIH PO3ETOK JOJDKHA MpEeAyCMaTpHBaTh
GIOKHPOBKY, MCKIFOYAIOLIVIO MOAKIIOUYCHHE NCPCHOCHOTO 3ICKTPOOOOPYAOBAHUI MOA HAMPSXKCHHEM, a
TAKOKE 3AUINTY OT TOKOB KOPOTKOTO 3aMBIKAHHS M MEPErpy3KH B Kaxaoii dase.

19.2.5.3 Konctpykius ruOKHX Kabened Ui HOAKIIOYCHHA TNMEPEHOCHOTO 3NEKTPOOOOpYIOBaHMA,
MPUMEHAEMOTo 11 cOopa pa3nuToil HeTH, JOIDKHA IIPEAyCMATPHBATh METAIUTHYECKYIO OIUIETKY (3KpaH),
MOBEPX KOTOPOii AOKHA OBITh HENPOHHUIIACMAst HApYKHAst 000T0YKa U3 YCTOHUHBOTO K He(TH MaTepHana.

19.2.6 Ilpoknanka kaGeneii.

19.2.6.1 IIpoxnaaxa kaGeneit Ha nanydax HeTCHATHBHBIX U HEPYTECOOPHBIX CYA0B JOJDKHA OCYLIECT-
BIATBCS TI0 TIEPEXOAHBIM MOCTHKAM B COOTBCTCTBYIOLIMX KaHamax (vkemobax). OauHOuHBIE KaGenu
JIOTyCKAETCsL TPOKIagsiBaTh B TpyOax. Korma mepexoqHele MOCTHKH HaXoAATCS BHYTPH 30HBI 1,
MPOKIAIKa JOKHA OCYIUSCTBIATECS TOJBKO KaOCIsIMHU, OTBEUAIOIUMH TpeboBaumaM 2.9.11.

19.2.6.2 TIpu npoxnagke kabeneil B kaHamax (okenobax) JOMKHBI BBIIOIHATBCSA CICAYIOLIHC
TpcOOBaAHUS:

.1 kabenu B kaHanax (ken00ax) AOLKHBI YK BIBATHCS CBOOOAHO psAAaMH HA (PACOHHBIX MPOTEKTOPAX
U3 HEMETAUIMYCCKUX MATCPHAIOB, NPH 3TOM JOJDKHA OBITH MCKIIIOYEHA BO3MOXKHOCTH OOKOBOTO
cMeweHus psiaa (kadess). JIOmyCKaroTes TakKe Coco0bl 3aKpeTUeHHOH GecTpyOHOit mpokmaxu kabenei
(B XKaGeIBHBIX TIOABECKAX, MO CKOOAMH), KOHCTPYKTHUBHBIC PELICHHS KOTOPHIX AOJDKHBI OBITH 0J0OPEHBI
Peructpom; mpu 3ToM yknamka kabeneil MpH 3aKPeIUICHHOM NPOKNAAKe AOKHA OBITh BEIMONHEHA HE
Oonee ueM B ABa pAIa;

.2 xabenu HEe DO/DKHBI KAcarbCsl METANIMYCCKUX KOHCTPYKIHI KaHanma (xkenoba);

.3 kabe/M He JODKHBI MIOABEPraTbCs NOCTOAHHBIM M IEPEMEHHBIM HATKCHUAM TIOJ BO3ICHCTBHEM Je-
dopMaru CyaHA W JO/DKHBI 3AIMIIATBCS OT BO3AcHCTBHMA ITHX JAedopMmauuii, 0cOOEHHO B MecTax
pazbeMa WK CKOJIB3SIIIMX COCAMHEHUI MOCTHKA WM IUIOIAAKH ¢ HaacTpotikamu. B Mecrax pazpsema
CKOJB3AIIETO COCAMHCHHUS MOCTHKA MITH TUIOMIANKH JOJDKHBI OBITh MPEIYCMOTPEHBI KOMIEHCALMOHHBIC
MeTId. BHyTpeHHHMH paaMyC KOMIICHCALHOHHOM NETIH JO/DKeH OHTh He MeHee 10 amameTpos
HanOONBILIETO MO AUAMETPY Kabes;

.4 xabenu JOJDKHBI OBITh 3AIUINCHBI OT MPAMOTO BO3JCHCTBHSA COJTHEYHOH paJuaLiH, BOIHBI, IEPEBO-
3UMBIX HE(PTEPOAYKTOB, & TAKKE OT MEXAHHYECKHX MOBPEKIACHHUH;

.5 paccTosuus oT KabeaeH A0 MCTOMHHKOB TEILIA AOJDKHEI OTBEYaTh TpeboBaHwIM 16.8.4.1;

.6 Tpacchl kabeleH, pachoioKCHHbIC Ha IMCPEXOAHOH IUIOMAnKe HWIH B Tpybax B mpeaenax
NPOCTPAHCTBA, HAXOASAIICTOCS BHYTPH 30HBI 1, a TaKwke KOMIICHCALIMOHHBIC MCTIM HE JOJDKHBI
pacnonararbcs OT manyOsr TaHkoB Hrnke 300 mMM;

.7 Metannudeckue 000mouKkH Wi OpoHs Kabeneil AOLKHEI OBITh 3a3eMieHBl Ha 0bomx koHmax. Jlms
KOHEUHBIX IICTIEH JOMYyCKAETC 3a3€MIICHHE METAIUTMYECKOH 000NMOUKH MPOH3BOANUTD TOIBKO CO CTOPOHBI
TTUTaHUSL.

19.2.6.3 Jlna cucTeEM C HaNpsbKEHHEM, yKasaHHbeM B 19.2.2.1.4, crieayeT npuMEHITH TONBKO KaGenH,
HMMCIOIHIEC MEAHBIE JKPaHbl C JOMONHHUTEIbHOW H30ILMOHHONH 00010uKoi Ha 3ToM 3kpane. Ilnomans
MONEPEYHOTO CEUEHHMS SKPAHA JOJDKHA ObITh HE MCHEE IUIOLIAAH CCUCHHS XKUIBI.

19.2.7 UnTerpupoBaHHbie rpy30Bble H 0aJNIACTHbIE CHCTEMBI.

19.2.7.1 Hacroamue TpeGOBaHUS PaCHpPOCTPAHSIOTCS HA MHTCTPHPOBAHHBIC TPY30BBIC U OannacTHbIC
CHCTEMBI, YCTAHABIMBACMBIC HA HATMBHBIX CYAAX, HE3aBHCHMO OT HX Pa3Mepa U THIIA.
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Ioa wuHTErpupOBaHHBIMH (COBMEINECHHBIMU) CHUCTEMAMH MOHHMAIOTCS HHTCTPHPOBAHHBIE THUAPAB-
JIMYECKHE /UM 3ICKTPHICCKHE CHCTEMBI, HCTIOIb3YEMBIC AUl PHBOAOB O0OMX IPY30BHIX U GalIacTHBIX
HAaCcOCOB (BKJIIOYAsi AKTUBHBIC KOMIIOHCHTEHL, T. €. CHCTCMBI YIPABJICHUS W 3aUIMTHl HACOCOB, H HCKIIOYas
MACCHBHBIC KOMIIOHCHTHI, T. €. TPYOOIPOBOBI).

19.2.7.2 lomx®bl OBIT MPEANPHHATEL MEPhI TS IPCAOTBPAILESHHS OJHOBPEMCHHOTO BHIXOAA U3 CTPOS
IPY30BBIX U 0aniacTHBIX HACOCOB, BBI3BAHHBIX OHOM HCHCIPABHOCTHIO MJIH ABAPUCH HHTErPHPOBAHHOM
Ipy30BOif 1 OaJUIACTHOH CHCTEMBI, BKIIKOYAsl €¢ CHCTEMbI YIPABICHHS M 3aUIUATHL.

19.2.7.3 Llermu aBapuMHOH OCTAaHOBKH HACOCOB TPY30BBIX M OalJIACTHBIX CHCTEM JOJDKHBI OBITH
HE3aBHUCHMBIMH OT ICIICH UX CHCTEM ympasicHus. HeHcnpaBHOCTD B LEMAX CHCTEMBI YIPABJICHUS UITH B
LENIX ABAPHUIHOM OCTAHOBKH HE AODKHA HPHBOAWUTD HHTCTPHPOBAHHYIO CHCTEMY YIPABJICHHS
IPY30BBIMU W/ OanIacTHEIMU HACOCAMH B HEPAbO4Ee COCTOSHHE.

19.2.7.4 Cucrema py4uHOi aBapHIHON OCTAHOBKH IPY30BbIX HACOCOB JOJIKHA OBITh BBIIIOTHEHA TAKHM
oOpa3oM, uToOrI IIPH €€ cpabaTEIBAHUK HE OTK/IIOYAJIOCHh MUTAHKUE OANIACTHEIX HACOCOB.

19.2.7.5 Tluranue cucTeM YIPaBICHHS HACOCAMH JOJDKHO OCYIUECTBIIATHCSA MO ABYM HE3aBHCHMBIM
¢duzepaM OT IMABHOTO pacnpeaeauTenbHoro muTa. Mcde3HoseHne nutaHusa B 1I000M K3 3THX (QHICPOB
JIO/DKHO MPHBOAUTD K CPaOaThIBAHHIO 3BYKOBOM M CBETOBOM CHTHAIM3ALMH HA KOKAOM MOCTY YIPABICHHUS
HAacOCaMH.

19.2.7.6 [HomxHbl OBITh HPEIYCMOTPEHBI PE3CPBHBIC CPEACTBA YIPABJICHHSA HMHTETPHPOBAHHOM
Ipy30BOi W/Mnu OalIacTHOM CHCTEMOH, OOECIIEYMBAIOIIHE €€ HOPMAAbHOEC (DYHKLIHOHHUPOBAHHE MPH
BBIXOJE W3 CTPOSI ABTOMATH3UPOBAHHOHN WM AUCTAHLIMOHHOM CHCTCM YIPABJICHHA. ITO YCIOBHC MOXKET
OBITh BBINOJHEHO C NOMOINBIO YCTPOMCTBA NEPEKITIONCHHS HA PYYHOE YMPABICHHE W/ pPEe3cpBUp-
OBaHHEM COOTBETCTBYIOIIHMX YCTPOHCTB B CHCTEMAX YIIPABIICHHS.

19.3 CYIA JJISI NEPEBO3KH TPAHCIIOPTHEIX CPEJCTB C TOILTMBOM B BAKAX,
HEOBXOIMMBIM JIJISI ABHKEHUS DTHX TPAHCIIOPTHEIX CPEJICTB

19.3.1 O6mue TpedoBanms.

19.3.1.1 TpcOoBauust HACTOAINCH TIABBHI PACIPOCTPAHAIOTCA HA JICKTPHUECKOC OOOpPYAOBAHHE
TPIOMOB, a TAKXKE APYTUX MOMCINCHUI U MPOCTPAHCTB, NPEIHAZHAYCHHEIX JJIS MIEPEBO3KU TPAHCTIOPTHBIX
CPEJCTB € TOIUIMBOM B 0akax, HCOOXOAMMBIM IS ABIDKCHHS THX TPAHCIOPTHBIX CPEICTB.

19.3.1.2 Tpromsl u noMemeHus, nepeaucieHsbie B 19.3.1.1, npuHagnexat Kk B3ppIBOONACHBIM TOME-
INCHUSAM W MPOCTPAHCTBAM.

19.3.1.3 KaGenu qomkebel OBITH 3AIMMINCHBI OT MEXAaHHYECKUX HoBpexkacHuil. KabGemu, pacmono-
JKCHHBIC TOPH30HTAIBHO, CICAYCT HPOKJIAABIBATH HA PACCTOSHHH HE MeHee 450 MM HaA CIUIOIIHOM
nmany0oi uimu mwathopMoii, UCKIIFOYAIOIECH CBOOOXHOE MPOHMKHOBEHHE ra3oB BHU3. [Ipoxoast xabenei
gepe3 nanyObl U mepeOOPKH JODKHBI OBITh Fa30HEIPOHUIIACMBIMI.

19.3.1.4 Dnexrpuucckoe 000OPYAOBAHKE, YCTAHOBICHHOC B KAHAJAX BHITSIKHON BEHTH/IALUH, JOJDKHO
OBITH B3PHIBO3AIIHINCHHOTO HCIOJNHCHHA — IOBBINICHHOM HAJCXKHOCTH MPOTHB B3pbiBa (Fxe) wmm ¢
B3PBIBOHCTIPOHUIAECMOM 00004Kkoil (Exd) u GbITh CocOOHBIM paboTaTh BO B3PBIBOOIACHOM Ta3oBOii
CpeJic ¥ COOTBETCTBOBATh Kareropuu rasoBoit cMecH 1IC (cxkarsiit Bogopox) wnu [TA (cxxarsiii mprUpOaHBIH
ras).

19.3.1.5 OcBereHue, yCTaHOBICHHOE B TPIOMAX W MOMCHICHUSX, IepedrcieHHsix B 19.3.1.1, cnenyet
pa3fenuTh HE MCHEE YEM HA JBE IPYIHIBI, KAKIAI U3 KOTOPHIX JODKHA HNHUTATHCA OT OTACITBHOH LEIMH.

19.3.2 YcraHoBKA 3JIEKTPHYECKOro 000Py10BAHHS B TPIOMAX H MOMEIICHHSX, NPEAHAZHAYEHHBIX
AJISI NEPEBO3KH TPAHCHOPTHBIX CPEACTB € TOIUTHBOM B (aKax HAa MACCAKAPCKHX CYAaX H HapomMax.

19.3.2.1 B TproMax ¥ MOMELICHUAX, B IPOCTPAHCTBAX, PACTIONOKEHHBIX Bhie 450 MM HaJ rpy30BOH
nanyboit wm mnaropMol, HCKIIOYUAIOMEH CBOOOJHOE NPOHHUKHOBCHHE TA30B BHH3, JOIYCKACTCS
YCTaHABJIUBAT JCKTPUUCCKOE 00OPYAOBAHNME:

CO CTCIICHBIO 3AIMUTH HE HIDKE, ueM IP55, mpu yCcrnoBum, uTo CHCTEMA BEHTHIISALUY 00CCIICUHBACT, 110
KpaiiHei Mepe, 10-kparHbiii 0OMEH BO3ayxa B Uac,
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CHCLHAIBHO MPEAHAZHAYCHHOE Ul YCTAHOBKH B 30HC 2.

19.3.2.2 B Tpromax ¥ MOMEINCHUSX, HAXOMSIIIHXCS BhIIC ManyObl nepebopok, B 30HE HIbke 450 MM
Haj mnanyGol win miarOpMoi, HCKIIOYAOINEH CBOOOJHOC NPOHMKHOBCHHE ra30B BHH3, CICAYET
YCTaHABIUBATh JCKTPUMECKOS OOOPYIOBAHKMEC B3PHIBO3AIUINICHHOIO HCHOIHCHMA HCKpoGe3omacHoe
(Exi), ¢ 0605104Koi noa H30LITOYHBIM AaBiicHUEM (Fxp), ¢ B3pbIBOHCIIPOHULIAEMO#M 00010ukoii (Exd) unu
TIOBBILICHHOM HAJCKHOCTH MPOTHB B3phIBa (Lxe).

19.3.2.3 B TpromMax U MOMEINCHHUX, HAXOUIIIUXCS HIDKC manyObl mepeOOpoK B IEIIOM HX OOBeMe
CIICYeT YCTAHABIMBATH JJIEKTPHICCKOES 00OPYAOBAHHE B3PHIBO-3AIMUIICHHOrO HCIIONHEHHS; HCKPOOe30-
macHoe (EXxi), ¢ 06onoukoii mox u3bbTouHbIM AaBncHieM (FEXp), ¢ B3PHIBOHCTIPOHULIACMOI 000IOUKOi
(Exd) vy nOBHILIEHHON HAAEXHOCTH NPOTHB B3phiBa (Fxe).

19.3.3 CneunajbHblie TPeGOBAHHS K NACCANKAPCKHM CYAAM, HMEH)IIHM IPy30BbI€ HOMELLECHHS ¢
TOPH30HTAJILHBIM CNOCOGOM MOrpy3KH H BBIFPY3KH.

19.3.3.1 Ha maccaxxupckux cyJax C TPY30BbIMH HOMCIICHHSMHM C TOPU30HTAJIbHBIM CIIOCOOOM
MOTPY3KH M BBITPY3KH WIH MOMEIICHHISMH CICLMAIBHON KaTeropuH, nepeducicHHbME B 1.5 gactu VI
«[IpoTHBOMOXKApHAs 3alMUTa», CICAYET, HC3aBUCHUMO OT AaBapUHHOrO OCBELICHHS, TpebyeMoro
B 19.12.1.1, ycTaHOBUTH BO BCCX HACCAKMPCKUX MOMCIICHUAX OOINEro MONb30BaHHS H KOPHAOpax
JIOTOJIHUTENIBHOE aBAPUITHOE OCBEIICHHE, 00CCICUHBANOMIEE JCHCTBUC B TCUCHHAC, IO KpalHEH Mepe, 3 4 B
YCIOBHAX MIOOOTO KpeHa CyAHAa M B CIydac, KOTJa BCE APYTHE HMCTOYHHKH 3ICKTPHYCCKOH SHEPrHH
MepecTalyT ACHCTBOBATD.

910 OCBeLIECHHE JOIKHO GbITh TAKUM, YTOOBI MOXHO OBLITO JIETKO 3aMETHTH JOPOTY BBIXOAA K MECTaM
sBaKyauuu (um obGecneunts oceemeHHocTh 0,5 k). Kaxknoe moBpekacHHe CBETUIIBHUKA JOJDKHO OBITH
BUAUMBIM.

19.3.3.2 HICTOUHHKOM 3NEKTPUIECKOH 3HEPTHH AJS TAKOTO JOIONHUTEIBHOTO OCBEINEHHS JOMKHBI
OBITh AKKyMYIATODHBIC OaTapeH, YCTAHOBICHHBICE B CBCTHIIPHHKAX, MOCTOSHHO 3apsUKacMBIE OT
ABAPHMIHOTO PACIPEICIUTEIBHONO UIMTA H 3aMECHACMBIC HYCPE3 IMPOMEKYTOK BPEMCHH, ONPEACISIEMBIi
HM3TOTOBUTENEM C YUETOM YCIOBHH, B KOTOPBIX OHH OYAYT YCTaHOBIICHBHI.

19.3.3.3 B kaxaoM KOpHUAOPE NOMEIICHHUH SKHMAXa, KOMHATaX OTJABIXa OJKHIAXKA U B KaKAOM
MOMCIICHUH, B KOTOPOM OOBIMHO Pa0OTAaeT SKUIAX, CIACAYeT MHPEeIyCMOTPETh MEPEHOCHYIO IaMITy
(oHaps), MHUTACMYIO OT AKKyMYJITOPA, CCITH B 3THX IMOMEUICHUAX HE YCTAHOBICHO JONOJIHATCIHLHOC
aBapuitHoe ocsemeHue cormacHo 19.3.3.1 u 19.3.3.2.

19.3.4 YcTaHOBKA 3JIEKTPHYECKOr0 000PYAOBAHHS B TPIOMAX H MOMEILEHHSIX, NPEAHA3HAYCHABIX
AJISL IEPEBO3KH TPAHCHOPTHBIX CPEACTB € TOIJIMBOM B 6aKax Ha rpy3oBbIX Cyaax.

19.3.4.1 B Tpromax u mOMEILICHUSAX, B MPOCTPAHCTBAX, PACTIONOKEHHBIX BhIe 450 MM HaJ rpy30BOH
naxyOoil i arhopMOoH, HCKITIOYAOLICH CBOOOAHOE IPOHHKHOBEHHE Ta30B BHH3, JOIYCKACTCS
YCTaHABIIHUBATh 3ICKTPHUUCCKOC 000PYIOBAHHE:

€O CTETICHBIO 3aIUUTHl He HIke, ueM [P35, npu ycnoBum, 410 cCHCTEMa BEHTHIBILIME 00CCIICUHBACT, 110
kpaiHer Mepe, 10-kxparHbIil 0OMEH BO3AyXa B Hac;

CIHCLHATBPHO MPCAHAZHAYCHHOC U1 YCTAHOBKH B 30HE 2.

19.3.4.2 B Tpromax u NOMCIUCHHSX, PACHIOIOKCHHBIX B 30HE HIDKe 450 MM Haj rpy30BOi naayOoH win
iaropMoH, HCKITIOHAOIICH CBOOOAHOC MPOHUKHOBCHHUE Ta30B BHM3, CICAYCT YCTAHABIMBAThH 3JICK-
TPHUIECKOEC 00OPYAOBAHKC B3PHIBO3ALIULICHHOTO HCIIOMHEHI. UCKpoGesomacHoe (£xi), ¢ 00607104K0i 10X
u30bITOuHEIM  HaBneHueM (EXp), €O B3pBIBOHCNPOHMIAEMOM 00070uko# (EXd) HIM NOBBIMIECHHOM
HaJE)KHOCTH TPOTHUB B3phIBa (EXe).

19.4 CYJA CHEHUAJIBHOI'O HASHAYEHHUA
19.4.1 IInTanne OTBETCTBEHHbIX YCTPOHCTB.

Ha cyzax cnermansHOTO Ha3HAYCHUSL, IEPEBO3AINUX Oonee 60 uern., NeTH, MUTAIOIMNAEC OTBETCTBCHHBIC
YCTPOWCTBA, JOJKHBI OBITh BHINOJIHCHBI COMTACHO TpeOoBaHusM 19.1.1.4.
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19.4.2 ABapuiiHble HCTOYHHKH JIEKTPHYECKO# YHEPruu.,

19.4.2.1 Ha cyaax cnenmaabHOTO Ha3HAYCHWS, NEePeBO3AIIUX He Gonee 60 uen. aBapUilHBIA HCTOYHHK
SIEKTPUMECKOH SHEPIUH AO/DKSH OTBEYATh TpeOoBaHuaM 9.3,

Cyza anuHoit Oonee 50 M JOMOMHUTEIBHO AOJDKHBI OTBEUATh TpeGoBanmsam 19.1.2.3.1.

19.4.2.2 Ha cymax, mepeBoasimux Oonee 60 uen., aBapHiiHBIH HCTOYHHK 3JICKTPHUECKOH SHEPTHH
JOIDKCH OTBEUaTh TpeboBanusam 19.1.2.

19.4.3 DnexTpHyeckoe 060pyr0BaHHE B KJIAJO0BbIX B3PbIBUYATHIX BELLECTB.

19.4.3.1 Kpome CBETHIHUKOB OCBEIICHHSL, 00OPYAOBAHHBIX MIAOHAMH ¢ TPEAOXPAHHTETBHEIMU CCTKAMH,
¥ Kalenedl B Ta30HCTIPOHMIACMBIX TPYOAX, YCTAHOBKA APYTOTO SIIEKTPHUSCKOTO 0OOpPYAOBAHHS B KIAJOBBIX
B3PBIBYATHIX BEIIECTB, YKa3aHHbIX B 2.1.5.3 wactu VI I IpotuBono:xapHad 3aimpray, He JOMYCKACTCA.

19.4.3.2 Brixmrouarenu Lemeld OCBEIICHHSA AO/DKHBI HAXOAUTBbCA € BHEIIHEH CTOPOHBI KIQIOBBIX
B3PBIBYATHIX BCIICCTB U UMCTH CBCTOBYIO CUTHAIU3ALHUIO O HAJIUYHHN HANPAXKCHHA HAa CBCTHU/IbHHKAX.

19.4.3.3 VcrpolictBa A1 HOAKTIOUCHHA 3NEKTPONPHOOPOB B MEPEHOCHBIX KIAJOBBIX B3PHIBYATHIX
BCIIECTB K CYAOBOH OJIEKTPHUYECKOH CETH JOJDKHBI OBbITh CHaOXeHBI TaONMHYKOH C yKa3aHHEM
DNICKTPUYE CKUX HOMHHAIBHBIX JAHHBIX YCTPOHCTB U JOJDKHBI HMETh CTCIICHB 3aIlUTH HE HIDKE, yeM IP56.

19.4.3.4 KnagoBbie B3pbIBUATHIX BEIIECTB AODKHBI OBITH 000PYI0BaHbI ABTOMATHYECKUMH TEILIOBBIMA
M3BEINATEIIIMY, CPAbATHIBAIOIMMH IIPH HOBBIIIEHUH Temneparypsl Gomnee 40 °C (cm. 6.2.2.17 yactu VI
«[IpotuBonOXKapHA 3aImUTaY).

19.4.4 Cyna, ucnosib3yemble AJ1s1 IepepaGoTKH JKHBBIX PeCYpPCOB MOPsI H He 3aHSITbIe HX JIOBOM.

19.4.4.1 OcBUACTEIBCTBOBAHKUE ICKTPHUCCKOTO 00OPYAOBAHMS.

OcBuIeTEIPCTBOBAHUIO HA CYAHE B JOMNOIHEHHE K NMEPEUHCICHHOMY B 1.3.2 NOANEKHUT 3IEKTPHIECKOES
000pyAOBaHHE TEXHOIOTHYECKUX MEXaHH3MOB (0OpabOTKM NMpPOAYKTOB HMPOMBICIA M JOBA, CM. TaKXKeE
13.24.1).

19.4.4.2 OcBuaCTEIECTBOBAHUE NCKTPHUECKOTO 000OPYAOBAHHUS NPH H3TOTOBICHHH.

OCBUZAETEIBCTBOBAHUIO TP H3TOTOBJICHHH B JOMOJNHEHHE K mepeuncieHHomy B 1.3.3.1 moameskut
anekTpudeckoe obopyrosanue, ykazaHHoe B 19.4.4.1. JlomyckaeTcs HCHIONB30BAHHE JICKTPHUCCKOTO
000pyIOBaHUS TEXHOJIOTHICCKAX MCXAHH3MOB, yKa3aHHOTO B 19.4.4.1, 0OmEnpOMBIIIUICHHOTO HUCIIOHE-
HUS, HE B IOJHOM Mepe OTBeUaroiero tpedosanusM pasx. 1 — 18.

19.4.4.3 KoHCcTpyKTuBHBIC TpcOOBaHMS M CTENCHB 3ALIMTHl JJICKTPHYCCKOrO OOOpPYIOBAHHSA
TEXHOJIOTH-YECKUX MEXaHHU3MOB U XOJOJHIBHBIX YCTAHOBOK.

19.4.4.3.1 Dnextpuueckoe 000PYIOBAHHEC B MOMCIICHHUAX, [IC TPOU3BOAUTCS 00pabOTKA MPOXYKTOB
MPOMBICIA U JIOBA, HO/DKHO OBITh YCTOMYHMBBIM K BO3ACHCTBHIO HA HEro 3a00PTHOM BOJABI U NMPOAYKTOB
PBI600OPAOOTKY MM COOTBETCTBYIOIIIM 00pa3oM 3aIMHUIICHO.

19.4.4.3.2 OnexTpoaBUrare/id KOMIPECCOPOB MPOU3BOACTBCHHOM XOJOAMIGHON yCTAHOBKH, BCHTH-
JSTOPOB OXJAXKIACMBIX TPIOMOB W MOPO3HIIBHBIX ammaparoB, a B OOOCHOBAHHBIX CIIYYasx 3JIEKTPO-
000pyI0BaHUE APYTHUX TEXHOJIOTHUICCKIX MEXaHU3MOB JIOJDKHO HMETh 00OTPEB AUl IOAACPIKAHMS TEMIIC-
parypsl, o KpaiiHei Mepe, Ha 3 °C BhIIIE TEMIEParypsl OKPYKAIOMIETO BO3AyXa.

19.4.4.3.3 PacmpenenurenbHbie YCTPOMCTBA M IyCKOPETYIMPYIOINAs M 3AIMTHAS anmaparypa dcK-
TPUUCCKOTO 000PYAOBAHUS, YKa3aHHOTO B 19.4.4.3.1, JODKHBI YCTAHABIMBATHCS B CHCLHUATIBHBIX 3JICKTPH-
YECKHX MOMELICHHSX.

19.4.4.3.4 KabGenu B MecTax, NOABCPIKCHHBIX JUIMTEIBHOMY BO3JCHCTBHIO COMM HIH JAPYTHX
MPOAYKTOB PEIGOOOPAOOTKH, JOKHEI UMETh OOONOYKH, CTOMKHMEC K BO3ACHCTBHIO JAHHOI CPEABI, MITH
JOIKHBL OBITH COOTBETCTBYIOIIUM OOPA30M 3AIMMINCHBI.

19.4.4.4 CocTtaB ¥ MOIIHOCTh OCHOBHOTO MCTOYHHKA DJICKTPHICCKOH SHEPIHH.

19.4.4.4.1 OrmpenenesHue COCTaBa M MOIIHOCTH OCHOBHOTO HCTOYHHKA DJICKTPUUECKON JHEPTHH
JIOJDKHO TIPOM3BOAUTHCS C YUETOM CJICAYIOMHX PEXXKHMOB PabOTHI CyAHA:

XOJOBOTO;

MaHEBPOB;

BO BpeMs TIOXKapa, MPOOOMHBI KOPITyCa WM APYTUX BIHMSIOIMX HA OC30MACHOCTH TUIABAHHS CYAHA
yCIOBHiA U paboTe OCHOBHOTO HCTOYHMKA SJICKTPUUCCKON SHCPTHH;

TIPOU3BOACTBEHHOTO.
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19.4.4.4.2 MomHOCTh TEHEPATOPOB, BXOMAIIMX B COCTaB OCHOBHOTO HMCTOYHMKA DJICKTPUYECKOM
SHCPrUM, AOJDKHA OBITh JOCTATOYHOH, YTOOBI HPH BBHIXOAE M3 CTPOS JHOOOTO M3 HHUX OCTABIIHECS
00CCICUMBAIM [IHTAHHUE JJICKTPHYECKOrO O0OPYIOBaHHA B YCIOBWAX, yKazaHHBIX B 19.4.4.4.1, mpu
OJIHOBPEMCHHOM 00CCIICYCHHH MHHHMAIIBHBIX YCIOBUH OOHTACMOCTH JUISl HAXOASIIHXCS Ha GOPTY Moaei.

19.4.4.5 PacnipesenicHAC 3ICKTPUICCKOH SHEPTHH.

19.4.4.5.1 Ilpu HAMMYMH B COCTABE OCHOBHOTO HCTOYHHKA DJICKTPHYCCKOM SHEPIHH BAIOTCHEPATOPOB,
HC MPCAHA3HAYCHHBIX IS MApAUICAbHOH pabOTBl € TCHEPaTopaMH C HE3ABHCHMBIM TPHBOIOM,
MEXaHU3Mbl M CHCTEMBI, OOCCICYHBAIOLINE ABIKCHHC, YIPABILIEMOCTh M OC30MACHOCTH IIABAHMA,
JOJDKHBI MONy4aTh IHWTAHHC OT IIHH TE€HEPAaTOPOB C HC3ABHCHMBIM MPHBOAOM, a JICKTPHUYECKOC
000OpyYOBaHHE MPOHU3BOACTBEHHBIX XOJIOAUITBHBIX YCTAHOBOK H TCXHOJOTHYECCKOrO O0DOPYJOBAHHSI — OT
[IWH BAJTOTCHEPATOPOB.

19.4.4.5.2 DnexTpHdeCKHE IPHBOABI KOMIIPECCOPOB TPOHM3BOACTBCHHOM XOJOOHWIBHOM YCTaHOBKH
JOIDKHBI TONyYarTh MHTAHHEC IO OTACIBHBIM (uacpaM OT IIMH IABHOTO PACTpPEACTHTESBHOIO MINTA.
JlonyckaeTcsl MUTaHKUE ITHX IPUBOAOB OT OTACIBHOIO PACIIPCACIMTEIBHOTO LHTA, MOIYYAOLIETO MUTAHUE 10
JByM (raepaM, TOAKIIOYCHHBIM K PA3HBIM CCKISIM IIHH [TIABHOTO PACTIPEACTHTEIBHOTO LIHTA.

19.4.4.5.3 Dnexrpudeckas CETh MATAHKS PACIPCACIUTEIBHBIX LIMTOB TEXHONOTHYECKHX MEXaHH3MOB
(0OpaboTKH MPOAYKTOB MPOMBICHA U JIOBA) JODKHA OBITh 3JICKTPUUSCKH (ralbBaHHYECKH) OTACNICHA OT
o0l Cya0BO#M CeTH.

19.4.4.5.4 Ecim npeaycMatpuBacTcs mepejgada dICKTPHYCCKON SHEPruM Ha Jpyrue Cyda, AO/DKCH
OBITh YCTAHOBJCH IMUT NCPCAAYH SJICKTPOSHCPTHH, SJCKTPHUYCCKH (TalbBAHHYECCKH) OTACICHHBIM OT
o0mieii Cya0BO#M CETH.

19.4.4.5.5 Ilpn mutanun OT CETH ¢ HapsKeHHEM Gonee 50 B mepeHOCHBIX HHCTPYMEHTOB, a TaKkxke
MICPCABIDKHBIX CPEACTB MCXAHH3ALMH, HC YCTAHOBICHHBIX CTALMOHAPHO, MJIS KAXKAOrO MmOTpeOuTes
ClTeAyeT MPUMCHSITh YCTPOHCTBO 3aIUTHOTO OTKIIIOYCHUS B COUSTAHHHU C Pa3ACIHUTEIBHBIM TpaHchopMa-
TOpPOM. YCTPOHCTBO JOJDKHO OTKIIFOYATH IIHTAHKE, CCIIH TOK YTCUKH HAa Kopmyc Oyaet Gonbme 30 MA.

19.4.4.6 Ocsewmenue.

19.4.4.6.1 Tlomemenus, rae mpousBoauTcs oOpaboTKa MPOAYKTOB MPOMBICIA M JIOBA, H OTACICHHL
MMPOU3BOACTBEHHBIX XOIOJMIBHBIX MAIIHH AODKHBI OBITh 00OPYAOBAHBI CTAHOHAPHBIMH CBETHIIbHIUKAMH,
PACIONOKEHHUE U MUTAHNE KOTOPBIX JOJDKHO OBITh BBITIOJHCHO B COOTBSTCTBHUH ¢ 6.2.3.

19.4.4.6.2 Tpromsl mis XpaHeHHS PHIOONPOAYKIMH JODKHBI OBITH OOOPYAOBaHbI CTALMOHAPHBIMHA
CBETHJIbHAKAMHE, KOTOPBIC JO/DKHBI ITOMy4Yark IMHTaHHWE COrmacHo 6.2.7.

19.4.4.7 Curnanuzanus.

BryTpH OXIKTacMBIX TPIOMOB Y KKIOTO BBIXOJA JOIDKHA ObITh YCTAHOBICHA KHOMKA CHTHATH3ALMH
«YemoBeK B TPIOME» TSI IOAAMH CUTHAJIA B PYICBYIO PYOKY HITH B APYTO€ MOMEIUECHHE ¢ MOCTOSHHOM BAXTOM.

19.4.4.8 ABapuiiHbic SMCKTPUIESCKUE YCTAHOBKH.

19.4.4.8.1 ABapuiiHbiii HCTOUYHHK SIEKTPHUICCKOM SHEPIHH JODKEH OTBEYaTh TpeGoBaHuaM 9.3.

19.4.4.8.2 ApapuiiHblii HCTOYHHMK OJICKTPUYCCKOH sHepruu B JomonHeHue K 9.3.1.1 momkeH
oOccrieynBare MUTAHUE ABAPUIHOTO OCBELICHHS MMOMCIICHHI, TAe MPOU3BOAUTCA 00pPaboTKa MPOXYKTOB
MPOMBICTIA U JTOBA, ¥ BBIXOJAOB M3 HHUX, & TAKKE HaTyOe B paiiOHE MPOMBICTOBBIX MEXaHH3MOB.

19.4.4.8.3 Eciu aBapuilHEIM HCTOYHHKOM 3JICKTPUYECKOM SHEPTHH ABIACTCSA FEHEPATOP, JODKCH ObITh
MPeAyCMOTPCH ABAPHIHBIA MEPEXOAHBIH UCTOUHHK SICKTPHUESCKON SHEPrUH (AaKKyMy/ISATOpHAs Oarapes)
€MKOCTBIO, JOCTATOYHOHN TS 00eCIIeueHusI IUTaHus B TeueHue 30 MUH noTpeduTeneii, ykasaHHbx B 9.3.7
nl94482.

19.5 CYIA JJIsI IEPEBO3KHM KOHTEMHEPOB

19.5.1 O61ue TpedoBanus.
TpcOoBanus HACTOSAMICH TIJABBI PACHPOCTPAHAIOTCS HA IIEKTPHYECKOE OOOpPYyAOBaHHE CyAOB,
NPCAHASHAYCHHBIX JUIA NCPCBO3KU U30TCPMHUICCKHUX KOHTeI\/'IHepOB‘
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19.5.2 Ilutanune u pacnpegeieHHe JIEKTPHYECKOH IHEPrHH.

19.5.2.1 3a HOMMHATBPHYIO MOIIHOCTh JJICKTPHYCCKHX YCTPOHCTB H30TCPMHYECKHX KOHTCHHECPOB
cleAyeT MNPUHAMATH WX YCTAHOBICHHYIO MOIMHOCTH. [loTpeGaseMas MOLIHOCTh JJIEKTPHYCCKOTO
000pyI0BaHHS H30TCPMHUYCCKOTO KOHTCHHEPA B HOMHHAIBHBIX YCIOBHAX paboThl HE JOJKHA NMPEBBIINATH
15 kBt (18,75 xB-A).

19.5.2.2 VYcrpoiicTa [T 3aIOUTH HCTOYHUKOB DJICKTPHUICCKOH SHEPrHH OT MEperpyskH, MmpexycMoT-
pensbie B 8.2.3, n0/mKHBI 00CCIICYHNBATh OTKIIOYCHAE H30TCPMUYCCKHX KOHTCHHEPOB OT IIABHOTO pacmpe-
JETUTEbHOTO IUTA B MOCICAHION ouepeap (cM. takke 20.2.1).

19.5.2.3 DnexTpuuccKas CETh, MATAIOMAS YCTPOUCTBA H30TCPMUYCCKUX KOHTCHHEPOB, JO/DKHA ObITh
OTAENCHA OT OOWIEH CYAOBOM CETH pa3JeiIMTCIBHBIME TpaHC(opMaTopaMu, MONYyYAIOUIUMH IMHTAHHE OT
IMIABHOTO PacTpEeNCITUTEIIBHOTO MHTA.

19.5.2.4 Ilutanue SICKTPHYCCKUX YCTAHOBOK H30TCPMHYCCKUX KOHTCHHEPOB AOIDKHO OCYLIECTB-
JATBCSA OT CICIHMATBHBIX PACHpPEACTHTCIBHBIX YCTPOHCTB, MONYYAOMMX NHTAHHE IO OTJC/IBHBIM
dunepam.

19.5.2.5 Ilutanne IMTENCENBHBIX PO3CTOK, YCTAHOBICHHBIX B IPY30BBIX TPIOMAX FIIH HA OTKPBITHIX
many0ax B MECTax PACHOJOKCHUSI H30TCPMHYCCKHX KOHTCHHEPOB, MOJDKHO OCYINCCTBIATHCS MO
OTACNBHBEIM OTXOAAIKM HACpaM OT CHEHHANBHBIX PACIPEACTATEIBHBIX YCTPOHCTB (IUTOB), YKa3aHHBIX
B 19524 m19.533.

19.5.2.6 DnexTpuucckas CCTh IITCHCEIBHBIX PO3CTOK, MPEAHAHAYCHHAS TSI TUTAHKS DJICKTPHIE CKHX
YCTAaHOBOK HM30TCPMHMCCKUX KOHTCHHCPOB, JOJDKHA MMCTh HOMHHANBHOC Hampspkerue 220 wiu 380 B
TpexdasHoro nepeMeHHoro Toka yactoroi 50 I'mp mubo 240 wnu 440 B tpexdasznoro Toka yactotoi 60 I'm.

19.5.2.7 Jlna xakmo H30MMPOBAHHOM CETH INTEICEIBHBIX PO3CTOK JODKCH OBITH TIPEAyCMOTPEH
KOHTPOJIb BEJIMYHHBI COMPOTUBICHUA M30JisimH (cM. 2.11).

19.5.3 PacnpenesmnTenbHblie yCTpoiicTBa H TpaHCHOPMATOPHI.

19.5.3.1 Pacnpenenutenbabie yCTpOHCTBA (IUTHI) H30TEPMHYCCKHX KOHTCHHEPOB, JJICKTPHUYCCKHE
npeoOpaszoBareny (€CIM OHM YCTAHOBICHBI) M pa3felUTCIIBHBIC TPaHCHOPMATOPB JOLKHBEI OBITH
YCTaHOBICHHI B CIICIIMATBHBIX AJICKTPUUECKUX [TOMELICHHUIX.

19.5.3.2 Bropuunas oOMOTKa pa3AciUTEIBHBIX TPAHC(HOPMATOPOB AOJLKHA HUMETh H30JIHPOBAHHYIO
HYJIEBYIO TOUKY.

19.5.3.3 Kaxxnoe pacrpeaennTeIbHOE YCTPOHCTBO (IKUT) AOKHO OBITH 0DOPYAOBAHO ammapatypoii,
obecneunBaroImne:

.1 CBETOBYIO CHTHATH3AIMIO O HATMYUY HAIPSDKCHUS HA IUTAX;

.2 BKIIIOYCHHE U OTKIIOUCHUE KaXXIOTO OTXOMALIEro (uzaepa, MUTAMOIIETO MITCIICEIBHBIC PO3ETKH;

.3 3amuTy OT KOPOTKOTO 3aMBIKAHK HA OTXOAAIHUX (raepax, MUTAIOLUIMX IUITCIICCIbHBIC PO3STKHU;

4 M3MEPEHNE CONPOTUBICHUS H30JIAIMU CO CBETOBOH M 3BYKOBON CHTHANHM3AIMEH B HEHTPATIHLHOM
TIOCTY VIIPABJICHUS CYAHOM IIPH CHIDKEHMH KOHTPOJIHUPYEMOH BEIMYHMHBI HIXKE YCTAHOBICHHOTO Mpeaea.

19.5.4 IllTencesbHbIE PO3ETKH.

19.5.4.1 B TpromMax, npegHa3HAUYCHHBIX I MEPEBO3KH M30TCPMHUUCCKIX KOHTCHHEPOB, MOIYCKACTCS
YCTaHOBKA INTEICENBHBIX PO3CTOK TOJBKO IS NMUTAHHS KOHTCHHEPOB, MMCIOMNX CTCIICHb 3AINUTHl HE
Hioke, ueM P55, a aas otkpeiTeix maays — IPS6.

IIpn mpuMeHEHHH CHCTEM JICKTPHUUECKOTO AMCTAHLIHOHHOIO KOHTPOIS 3a TEMIIEPATypoil,
BIQXKHOCTBIO, BEHTWIALMECH M IPYTUMH IApaMeTPaMH H30TCPMHUCCKHX KOHTCHHEPOB JOIYCKACTCS
yCTaHaBIUBATh B TPIOMax WIH HAa Najgy0ax JOTONHWUTCIBHBIC INTETICEABHBIC PO3CTKH UL ITOAKIFOUCHHSI
LieTIed TaKUX KOHTPOIbHBIX YCTPOMCTB.

19.5.4.2 IlltencenpHble PO3CTKU AJA MUTAHMA JICKTPUYICCKUX YCTPOMCTB M30TCPMUMECKUX KOHTCH-
HEpOB, NOMMMO TpeOoBaHMH 6.6, JODKHBI HMMETh BBIKIKOYATEb C OJOKHPOBKOM, HMCKITIOYAIOINCH
BO3MOXXHOCTb Pa3bCIUHCHUS WM COSOUHCHUS BIJIKH CO INTEICEACM B IOJIOKCHHM BBIK/IIOUATE]IT
«BKIJIIOUCHO», U TaONHUUKY C YKa3aHHEM HAIPSDKSHMS.

19.5.4.3 Tluranne 3IEKTPHUIECKON YCTAHOBKH HM30TCPMHMHMECKOIO KOHTEHHEpa OT CYJOBOM AIEKTPH-
YEeCKOH CETH JOIDKHO IPOM3BOAMTECS IMPH MpsMoM depenoBannu paz A(R), B(S), C(T) cormacHo cxeme,
IPUBEACHHOM Ha puc. 19.5.4.3.
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C(T)

B(S) B(S)

AR) AR)

Buaka (610 cnepeou) Posemxa (6ud cnepedu)

Puc. 19.5.4.3

19.5.4.4 IllrencenbHble PO3€TKU, NPEAHAZHAYEHHBIE U1l MUTAHUS IJJIEKTPUUECKUX YCTAHOBOK
M30TEPMUYCCKAX KOHTCHHEPOB, MOLKHBI OBITH PACCUUTaHbI HA HOMUHAIIBHBIE TOKH:

63 A nmns Hanpsukenus 220 B gacroroii 50 ' umm 240 B, 60 [,

32 A nns nanpspkenus 380 B uacroroit 50 I'y unm 440 B, 60 T'u,.

19.5.4.5 IlltencenbHbie COSAMHEHUs AOJDKHBI MMETh TaKYH KOHCTPYKILMIO, YTOObl OHA HMCKJIIOUana
BO3MOXKHOCTb COSJIMHEHHSI BWIOK JIJISl OJIHOIO HAIpPSXKEHUsl C PO3ETKOM /ISl APYroro HampspKEeHUs.

19.5.4.6 KoHcTpyKuMs ¥ MPUCOCAUHUTENBHBIE pa3MEPHl IITENCETBbHBIX BHJIOK U PO3ETOK IAOJDKHBI
COOTBETCTBOBATH MEKAYHAPOIHBIM CTaHIAPTAM.

19.5.5 3amuTHDbIC 3a3€MJICHHS.

THe3/10 1wTence/bHON PO3eTKH, MPEeIHa3HAUEHHOE Ui MOAKIIOUSHHS JKWJbl 3a3€MJIEHUs THOKOro
kabeJisi i30TePMHUYECKOro KOHTelHHepa, JOMKHO ObITb 3a38MJIEHO € MOMOLLBIO XKWITbl 3a3eMieHus B puaepe
TMUTaHUA B TOM MECTe, [Ie YCTAHOBICHO PacIpedeIUTEIbHOE YCTPOHCTBO (IIUT) MUTAHUS IITENICETBHBIX
PO3ETOK M30TEPMUUECKHIX KOHTEIHEPOB.

19.6 CYJA-KATAMAPAHBI

19.6.1 B KaxXgoM KopIlyce CyIHA OOJDKHO OBITH TIPEIyCMOTPEHO HE MeHee OJHOTO TeHeparopa,
BXOJSILEr0 B COCTAB OCHOBHOIO MCTOYHHKA DJICKTPHUECKO SHEPrUH.

19.6.2 B kaxxaoM Koprmyce cyaHa J0/OKeH ObITh YyCTaHOBJIEH TIVIaBHBINA pacrpe/ieIMTeNIbHbINA HIHT.
Honyckaetcs ycraHoBka ogHoro I'PIII, pacnosioxkeHHOTrO Bbilie namyObl nepeGopok.

19.6.3 JlojokHO OBITH TIPEyCMOTPEHO CEKIMOHUPOBAHIE MIMH TI0 MJICKTPOIUTAHHIO KOPITYCOB CYIHA.

19.6.4 ApapuiiHble MOTpeOUTENIN KAKIOTO KOPITyca CyIHA JNOJDKHBI ITOMyYaTh TUTAHUE OT aBapUITHOTO
MCTOYHHKA DJIEKTPUUECKOM 3HEPrUH MO OTAEIBHBIM (UaepaM.

19.6.5 OTknoyarollMe yCTpoiicTBa 3JIEKTPHUUECKHUX NpHOOPOB, ykasaHHbIX B 5.7.1, 5.7.2, 5.8.1, 5.8.2
u 5.8.3, nomKHbI ObITh CHPYNMUPOBAHbI I KAXA0T0 KOpPMyca OTAENbHO.

19.7 IIJIABYYUE KPAHbI U KPAHOBbBIE CYJA

19.7.1 [ns nnaBydMx KpaHOB M KPaHOBBIX CYIOB, B Clydac NMpPUMEHEHHS Ha HUX U1 KPaHOBBIX
MEXaHM3MOB CHCTEM, aHAJIOTHMYHBIX YIOMAHYTBIM B pasa. 17, TpeOoBaHHUS KOTOpOro MOTYT OBITh
pacnpocTpaHeHbl Ha BJICKTPUHECKHUE NMPUBOIAbI KPAHOBLIX MEXaHU3MOB, K TAKUM CUCTEMaM JOJIKHbI ObITh
NpUMeHeHbl B HEOOXOAUMOI Mepe COOTBETCTBYIOLLME TpeOOBaHHS JAHHOH MIaBbl.

19.7.2 JIns nnaByyuX KpaHOB ¢ COOCTBEHHBIM NPHUBOAOM MOLIHOCTb OCHOBHOTO HMCTOYHMKA JJeK-
TPUUYECKON BHEPrUM JOMKHA OBITH JOCTATOYHOM MAMs CeNeKTUBHOM paboTHI KpaHa: BO BpeMs XONOBOTO
peKuMa WITH IPy30BbIX OIeparui.
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19.7.3 AKKyMyJSITOpDHBIC MOMCIICHHS M SIIHKH, A TAKXKE MOMCINCHHS ABAPHHHBIX HCTOYHHKOB
SNCKTPUYESCKOH SHEPrHMH MOTYT pacmojaratbCs HIDKE manyObl MepeOOpPOK NpH COOMIOACHHUH BCEX
Tpebosanmii 9.2 u 13.2.

19.7.4 [Ins mogauu 3ByKOBBIX CHTHAJIOB BO BPEMs IPY30BBIX ONECpALUi KpaH JOIDKEH OBITh CHAGKEH
3BYKOBBIM CHTHAJIbHBIM CPCACTBOM, YIPABJICMBIM H3 Ka6l/IHbI KpPaHOBLIHKA.

19.8 INTABYUHE JOKH

19.8.1 OGune TpeGoBaHHS.

TpeGoBaHus HacToALIEH IMaBBI PACHPOCTPAHAIOTCA Ha JJICKTPHUECKOEC OOOPYAOBAHME ILTABYHHX
CTITBHBIX JOKOB B JOTOJIHEHHE K COOTBETCTBYIOIMM TpeOoBaHusIM paza. 1 — 18.

19.8.2 OcBHAETEIBCTBOBAHHE YIEKTPHYECKOr0 000PYAOBAHMS.

19.8.2.1 OcBuneTENPCTBOBAHHUIO B AOKE B A0NONHEHHE K TpeOosanusaM 1.3.2.1 moanexar ciueayrome
BHABI 00OpPYJOBaHH:A, CHCTEM H YCTPOHCTB:

.1 omexTponpuBOABI M HX CHCTEMBI YNPABICHHS M KOHTPOJS MEXaHH3MOB, 00CCICUHBAIOLIMX
TOTPY’KCHHC U BCIUILITHE JO0Ka;

.2 yCTPOMCTBA 3a3¢MIIEHHA JOKYEMOTO CyAHA.

19.8.2.2 OcBuAEeTEIBCTBOBAHHIO [IPH H3TOTOBICHHM SNCKTPUUECKOTO0 000PYyA0OBAHMS, HCHIOIB3YEMOTO
HA TUIABYYHX CTAJbHBIX JAOKaX, MOAJEKAT BCC BHABI 00OpymoBaHHA, mepeuncicHHbie B 1.3.3.1, a Tawke
B 19.8.2.1. Jlns MeXaHHU3MOB H YCTPOHCTB HEABTOHOMHBIX JOKOB JOIMYCKACTCS HCIOJb30BAHME
3NIEKTPUUIECKOro 000pyAOBaHMA OOIIECIPOMBIIIICHHOTO HCIONHEHHA, HE B TMOJHOH MEPE OTBCYAIOIICTO
TpebosanusaM pazg. 1 — 18.

19.8.3 3amuTHOE HCMOTHEHHE KOPIYCOB YJIEKTPHYECKOr0 000pyAOBAHMS.

3amuTHOC HCIOJHEHHE KOPIYCOB JICKTPHUYSCKOTO OOOPYAOBaHHS JODKHO COOTBCTCTBOBATDH
Tabn. 2.4.4.2, ¢ y4eTOM TOTO, UTO CyXHe OTCEKH OallleH AOKa OTHOCATCS K IOMEINCHHSM IOBBILICHHOH
BIIQJKHOCTH, & CYXHE OTCEKH IIOHTOHOB, TYHHE/IH B IOHTOHAX M APYTHC TOAOOHBIC OMEIIEHHI — K 0C000
CBIPBIM TTOMELICHHSAM.

19.8.4 3azemuenue.

19.8.4.1 3azemieHHE HA KOPIIyC AOKA KaXKAOTO JOKYEMOTO CYAHA JOJDKHO OBITH BBINOJHEHO HE MEHEE
YeM JBYMS CTICLMATBHBIMI THOKAME KaGeTbHBIME MEPEMBIMKAMH TUIOMA/BIO CEUCHHS He MeHee 70 My
KaK7Aas, & Ha AOKEe AODKHEI ObITh IIPEIyCMOTPEHbI YCTPOKUCTBA ISl MOAKIIOUCHHSI X K KOPITyCY AOKa.

19.8.4.2 Jlna coeauHeHNS KOpPITyca A0Ka C YCTPOMCTBOM 3a3eMIICHHA Ha Oepery Ha JOKE JODKHO OBITh
IPEAYCMOTPEHO HE MEHEee ABYX MEJHBIX THOKHMX Kabeneit momanpio ceueHus He menee 70 MM? KaKIBIH 1
ycTpoiicTsa A7t IPUCOCANHEHNS 3TUX Kabeseil K KopIycy AoKa.

B ciayuac mpumeHEHHMS Ha MOKE CHCTEMbI KaTOAHOHM 3aIUTBI OT KOPPO3MH MPH 3IEKTPUYECKH
Pa3ACICHHBIX OT OEPETOBBIX CETEH AMEKTPHUESCKUX CETAX JOKA METAILUIMUICCKOE 3236 MIICHUE KOPIIyca JOKa
JIOIYCKACTCsl HE BBITIONHAT.

19.8.4.3 Bce xoprycHble CEKIHH, IIOHTOHEI, OallHA U NOAOOHbIE KOHCTPYKIMHU JOKA JOJDKHBI MMETh
HAIC/KHOE DICKTPHUIECKOE COSTMHEHHE MEXTY COOOH.

19.8.5 Yuc/10 H MOIIHOCTD HCTOYHHKOB 3JIEKTPHYECKOH 3HEPrHH.

19.8.5.1 B xadecTBE OCHOBHBIX HCTOYHHKOB JJICKTPHUECKOH 3HEPrHM U1 AOKOB JOIYCKACTCS
MIPUMEHSTS!

.1 171 aBTOHOMHBIX JOKOB — COOCTBEHHBIE TE€HEPATOPHI,

.2 1J1s HEABTOHOMHBIX JJOKOB — OEPEroByIO 3IEKTPUUCCKYIO SHEPIOCUCTEMY.

19.8.5.2 B xauecTBE OCHOBHBIX MCTOUHHKOB 3JICKTPUICCKOM SHEPTUM HA ABTOHOMHBIX JOKaX JODKHO
NPEAyCMAaTPUBATHCS HE MEHEE AByX T€HCPATOPOB M B JOTIOJHECHUE K HUM, IPH HEOOX0ANMOCTH, GeperoBast
DICKTPHICCKAs SHEPTOCHCTEMA.

Jl1st HEaBTOHOMHBIX JOKOB JOITyCKACTCS MCIIONB30BAHUC TONBKO GEPEroBOH 3IEKTPHUESCKOH 3HEPro-
CHCTCMBI.
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19.8.5.3 MomHOCTb OCHOBHBIX T€HEPATOPOB ABTOHOMHBIX JOKOB HITM MOIMHOCTb, IOCTYIAOIIAS OT
GeperoBoil SMEKTPUYECKO SHEPrOCHUCTEMBI, JO/DKHA OBITh JOCTATOUHOM A1 OOECIIEUCHHUS CJIE Ty OIMHAX
PEXRUMOB paboOTHI JOKa:!

TIOTPY>KCHUS,

BBOZA CYAHA B JOK;

BCILIBITHS,

aBApHUITHOTO PEXKUMA,

JPYTUX PEKUAMOB B COOTBETCTBHU C HA3HAYMCHHUEM JOKA.

19.8.5.4 MOmHOCTs OCHOBHBIX T€HEPATOPOB ABTOHOMHOTO JOKA JO/DKHA OBITH TAKOH, YTOOBI mpu
BBIXOJC W3 CTPOS AIO0Or0 M3 ICHEPATOPOB OCTABLIMECS OOCCHCUMBAIN OC30MACHOC MOTPYIKEHHE U
BCIUTHITHE J0Ka, BBOX U BHIBOJ CYIOB.

19.8.6 PacnpenesnieHne 3j1eKTpHYECKOi IHEPTHH.

19.8.6.1 Kpome yka3zanseix B 4.1.1, momyckaeTcs MPHUMEHEHHE CICAYIOLIMX CHCTEM PaCIPEeACICHUS
3IEKTPHUYECKOM 3HEPTHU:

1 TpexdazHOH UETHIPEXIIPOBOTHOH CHCTEMBI IEPEMEHHOTO TOKA C 3a3CMJICHHBIM HCHUTPAIBHBIM
TIPOBOJIOM;

.2 OJHOIIPOBOTHOM CHCTEMBI KaK HA IMOCTOSHHOM, TaK M HA MEPCMCHHOM TOKE, C MCHOJBb30BAHHCM
KOPITyCa JOKA B Ka4ECCTBE OOPATHOTO MPOBOAA TOIBKO IS CBAPOUHOM cetu (cM. Tarke 19.8.4), a taoke
JJIS YCTPOUCTB KOHTPOJIS U U3MEPCHUS CONPOTHBICHUS U30IALMH,

19.8.6.2 Or wmu I'PII, muraromerocs or COOCTBEHHBIX TEHEPATOPOB HEMOCPSACTBCHHO, 4YEpe3
TpaHchopMarop win 0T OEPErOBOH IICKTPHUSCKOH 3HEPTOCHUCTEMBI, JODKHBI MOJIyYaTh MUTAHHE MO OT-
JenbHEIM (uaepaM B gomonHeHUe K TpeOoBanmaM 4.3.1 cneayromue notpeburenu:

.1 cucrema KOHTPOJIS, CUTHAIU3aluy U YIIPABICHUA MPOLCCCaMU MOTPY>KCHUA H BCIUIBITHA JOKA,

.2 IOUTH 3JCKTPOIPUBOAOB KITHHKETOB OAIACTHOM CHCTEMBI JOKA, CBA3AHHBIE C €ro 0e30macHoii
paboroii;

.3 IMUTHI TUTAHMUS CBAPOYHBIX arpeTaroB;

4 IIUTHI MUTAHUA JOKYCMBIX CydOB.

19.8.6.3 Iluranue OTBETCTBCHHBIX YCTPOMCTB M 3NCKTPOIPHUBOJOB MEXAHU3MOB, HAXO[MIIHXCSA HA
GarrHe, Ha KOTOPOM HE YCTAHOBJICH HCTOYHHK SHCPIHH, JOJDKHO OCYIICCTBIBITEC OT PACIIPCACTHTEIBHOTO
LIMTa, YCTAHOBJICHHOTO Ha 3ToM OarmmHe. Takoil IMUT ZODKEH PaccMaTpUBATHCS KaKk BBIHECCHHAs YacTh
[JIABHOTO PACIIPEACIMTEIBHOIO IIKMTA M JOJDKCH HOMTydarh nuranuce 1o qeyms ¢puaepam ot I'PLI. Ceuenne
KKA0r0 (uacpa AODKHO OBITh JOCTATOYHBIM JJISL MIUTAHUS OTBCTCTBCHHBIX MOTpeOHTENeit GauHu B
ClIydYac BEIXOJA U3 CTPOst oxgHoro u3 pumepos. Tpacco mpoknaaku muraromux GuACpoB MexKAy OaurHAMU
JOJDKHBI MPOXOAUTE IO PA3HBIM NOMCINCHUAM, €CJIHM 3TO MO3BOJLICT KOHCTPYKIHUSA JOKA.

B oTaenpHBIX Ciydasx MOXET ObITh AOMYIICHA NPOKIAAKA 000MX (PUACPOB B OZHOM MOMEIICHHH.

19.8.6.4 Curnanprao-rabapurHsic GOHAPH JOMYCKACTCS MHUTATh OT IIMTOB OCBEILICHHS.

19.8.6.5 Ipu nuTaHUK HEABTOHOMHOTO JOKA 3JCKTPOSHEPIHEH BBHICOKOTO HANMPXKEHHS OT OcperoBon
SNEKTPHYCCKOM SHCPTOCHCTEMBI JOTIONHUTEIBHO K BBICOKOBOJIETHOMY (DHAEPY AOKHO OBITH IpExy-
CMOTPEHO YCTPOHCTBO JUISl HOAKIIOYCHHS HH3KOBOIBTHOrO (GHACpa NUTaHWA. ITO YCTPOKCTBO JNOIDKHO
OBITH PACCYMTAHO HA IMTCIBHYIO MEPEaady SJICKTPOSHCPTHH, HEOOXOAUMOM HMpH CTOSHKE AoKa Oc3
peMoHTHBIX paboT. IIpu sTOM JomKkHA OBITH MPEAYCMOTPCHA BO3MOXKHOCTb JIHTEIBHOTO MHTAHMS, KakK
MHHHMYM, OHOTO 3JICKTPONPHBO/A OXXAPHOTO HACOCA HAHOOBIICH MOIHOCTH MPH MOIHOH HArpy3Ke U
BCEX JJICKTPOJBUTATCIICH NMPUBOAOB KIIMHKCTOB (3aBH)KCK) M OCBCINCHHS OCHOBHBIX ITIOMEINCHHUH.

INpy nuTaHy HCABTOHOMHOTO 0K SJICKTPOSHEPIHEH BHICOKOTO HAIPSDKEHHSA O ABYM HE3aBHCHMBIM
¢duaepamM HU3KOBONBTHBIN GHACP MHUTAHUS JONYCKACTCS HE HPEAYCMATPHBATD.

19.8.6.6 Ilpu muranmm moka OT OEPErOBOM AIICKTPHUCCKOH SHEPrOCHCTEMBI HH3KOTO HANPSKEHHA
JOMKHBI OBITh TPEAYCMOTPCHBI ABa (puaepa M ABa YCTPOMCTBA /Ul MPHEMA SNEKTPOIHEPTHH, OJHO H3
KOTOPBIX JOJDKHO OOCCIICYHBATh MUTAHNE MOTPCOUTENCH, YKasaHHbX B 19.8.6.2, a BTOpoe — 1o KpaiiHen
Mepe, norpedurencH, ykaszaaasix B 19.8.6.5.

19.8.6.7 PacnionoxeHuE ¥ KOHCTPYKLHSL YCTPOMCTB ISl IOAKIIIOUCHHS Kabeneil mataHust oT GeperoBot
JNMEKTPUICCKOI SHEPITOCHCTEMBI AOJDKHBI 00CCIICUNBAT!
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.1 mpoknanky kabesneil Ha AOCTATOYHOM PACCTOSHHMHU APYT OT JAPYra, HCKIIFOYAIOMEM BO3MOXKHOCTD
OJHOBPCMCHHOIO MOBPEKICHHS KaOCICH BHICOKOBOJIBTHOTO M HU3KOBOJBTHOrO (HACPOB;

.2 OTCYTCTBHE B KaOC/IAX MEXaHHWYCCKHX HANPSIKCHHUIH MPH MOTPY)KCHHH H BCIUIBITHH JO0KA;

.3 MCKIIIOY4CHUE BO3MOXKHOCTH IICPCAAYH MCXAHHYCCKUX YCHJIMM HA KJIEMMBI, K KOTOPBIM MPHCOE-
JUHSFOTCS KaOCIH WIH MPOBOJA.

VYerpoiictBa mpueMa MUTAHHS OT OEPETOBOM DIEKTPHUYCCKOM DHEPrOCHUCTEMBI PEKOMEHIYETCS
pa3Meinars Ha pasHbiX OAMHAX JOKA.

19.8.6.8 Ha Buanom MmecTte kopmyca JuOO HA ABEPLE IIUTA MUTAHUS OT BHELIHETO HCTOYHUKA
3ICKTPOSHEPIUH JO/DKHA OBITP HAHCCCHA SPKAsl M YCTKASA MPCAYIPCKAAIOINAS HAIMNCh, YKa3bIBAOIIAs
HAIPSDKCHUE,

19.8.6.9 [Ins xaxmoro AOKa, KOTOPHIH MOKET MOJIy4YarTh MHTAHHC OT OCPETOBOI 3HCPTOCHCTCMEL,
JAOJDKCH 6]:IT]: OIIpCACICH HAUBBICIIHI ,E[OIWCTHMLIﬁ YPOBCHE MOIMHOCTU KOPOTKOTO 3aMbIKAHUA. 3TOT
YPOBEHb JODKEH OBITh yKa3aH Ha TaOIMYKE INHTA IUTAHKSI OT BHEIIHETO HCTOYHHKA.

19.8.6.10 Ha moxyemsie cyaa MUTaHUE JODKHO MOAABATECS OT CTAIIMOHAPHO YCTAHOBJICHHBIX HA JOKE
IIUTOB ITUTAHUA.

19.8.6.11 Ha xaxaoM IIuTe MUTAHUS TOKYSMBIX CYAOB JODKHBI OBITh YCTAHOBIICHBI:

.1 zamuTHas ¥ KOMMYTALMOHHAs ammaparypa, KJISMMbl M LITCIICEIbHBIC Pa3beMBl IS TOA-
KIIFOUCHMs TMOKMX KaOenel, MmojaBacMbIX HA CYAHO. Bce KiIeMMBI IMUTA JODKHBI HMCTh MApPKHPOBKY,
YKa3BIBAIOINYIO (ha3HOCT HITH IOJSIPHOCTS;

.2 CHrHaJIbHAS JIAMIIA, YKA3BIBAIOMIAS HA HAIMYHC HANPSDKCHHUS HA KICMMAX LINTA,

.3 Tabnuia, yKa3sIBAIOIIAsS HOMHHATIBHOS HANPSDKEHHE, POX U AOMYCTUMYIO BETHIHUHY TOKA U YACTOTY.

19.8.6.12 V mura muTaHHsS AOKYEMbIX CYIOB JOJDKHO OBITh YCTAHOBICHO YCTPOHCTBO Ui MEXa-
HHYECKOTO 3aKPEIICHHs KOHIIOB THOKOTO Kabenst, MUTAIOIErO JOKYEMOE CYIHO.

19.8.6.13 TI'mOxmii kabeab, NMHUTAIOIIUIE JOKYEeMOE CYIHO, AOJDKCH HMETh IUIOLIAAb CCUCHHS,
PacCUUTAHHYIO HA HOMUHAIBHBIHM TOK YCTaBKH 3aLIUThI HA OTXOAALIMX (PHAepax LKUTA MUTAHHS JOKYEMBIX
CYIOB.

19.8.7 TpancpopmartopsL

Ha pmokax And nmuTaHMS CETH OCBCIICHHS W CETCH OTBETCTBEHHBIX YCTPOMCTB AOMYCKACTCH
YCTaHABIMBATh OAMH TPaHC(HOPMATOP COOTBCTCTBYIOLICH MomqHOCTH. [IpH 3TOM pEeKOMEHAyeTCs
NPESyCMOTPETh BO3MOXKHOCTh PE3EPBHOTO MUTAHMS STHX HOTpedUTENneH oT TpaHcdopMmaropa, mpeaHas-
HAYCHHOTO [T MUTAHUS JOKYCMBIX CYJOB.

19.8.8 OcBewenne,

IMITencenpHbie PO3ETKH Al NEPCHOCHOTO OCBCINCHMS B JOMOJHCHHE K 6.6.1 JOKHBI ObITH
YCTAHOBJICHBI TAKXKC, KAK MUHUMYM:

B CyXHX OTCeKax OallleH, rA¢c pacloNOKCHbI apMatypa ¥ oOOPYAOBAHHC CHCTEMbI MOTPYKCHHS U
BCILIBITHA AOKA,

B NMOMCIIEHHAX HA NanyOe OC30MacHOCTH, II¢ PACHONIOKEHO 00OPYJOBAHKUE CHCTEMBI TIOTPYXCHUS U
BCIUTBITHS JOKA,

B NMOMELIEHUH IICHTPAIBHOTO MYIIBTa YIPABICHUS MPOIECCAMH MOTPYXKEHHUA U BCIUIBITHS JOKA;

B palfOHE PACIIONOKCHUS IICKTPOIPHBOIOB MBAPTOBHBIX MCXAHU3MOB.

19.8.9 Cayxe6Has Tenedonnasi CBI3b.

19.8.9.1 Ilpu oTCyTCTBHM ApPYTHX BHIOB MEPCTOBOPHOM CBS3U JO/DKHBI OBITH MPEAYCMOTPEHBI
TeneoOHsI Pyl yrpaBiaeHus, OOCCICUYMBAIOMING YETKYIO ABYCTOPOHHIOW CBsisb Mexay LTIV u
CICAYIOMMMH TTyHKTAMHU:

IMBAPTOBHBIMHU IIITHISIMU,

TIOMEIICHUEM aBAPUHHOTO JH3C/Ib-TCHEPATOPA;

nomemeHueM I'PIII;

MOMEIICHUEM OCHOBHBIX JHU3C/Ib-TCHCPATOPOB,

MOMEIIEHUEM BBICOKOBOJIBTHOU TpaHCHOPMATOPHOH mOACTAHLINM,

TOMEIEHHAMY, B KOTOPBIX YCTAHOBICHBI PYYHBIC IPHUBOIBI KJIMHKSTOB CHCTEMBI MOTPYKCHHS H
BCIUTBITUSA JOKA,
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CTAaHLUEH IOXKAPOTYILICHUSI.

Kpome Toro, nomkHa ObITh IpeyCMOTPEHA MapHas eperoBopHast csi3b Mexxay LIITY u MamuHHEIM
TIOMEIICHUEM.

19.8.9.2 Ha noxe nomxsa OBITH HPEAyCMOTPEHA BO3MOXKHOCTH IOJKIIOUCHHS, IO KpaWHEH Mepe,
oxHOro TenedoHHoro armapara K 6eperoBoii TeneOHHON ceTu.

19.8.10 ABpanbHasi cHrHAJIH3ALHSL.

ABparbHas CUrHAIM3aLMsl J0JKHA TPHUBOAUTLCS B AcicTBHe u3 nomerneHus LIITY u u3 nomemeHus,
MpeAHA3HAMEHHOTO [T JCKYPHOTO MEPCOHANA, S€CIH OHO MPEAYCMOTPEHO.

19.8.11 ITpokmagka xaGeneii.

19.8.11.1 Ecnu cramemp-manyda OCBEINACTCS CBETHJIBHHKAMH BOJOIOTPYXKHOTO HCIOMHEHUSI H
MPUMEHEHBl HETCPMCTU3HPOBAHHBIC KabeaM, TO K CBCTWIBHHKAM OHH JOJDKHBI OBITh HPOJIOKEHBI B
BOJOTa30HETPOHUIIACMEIX TPyOax.

TpyObl M MX VIIOTHCHMS JOMKHBI OBITh BHIOPAHBEI C Y4ETOM pabOThI MPU JABICHHH HE MEHEE 4eM
JOIYCTHMOE JUTsI BOAOIIOIPYIKHOTO CBETHIbHHUKA.

19.8.11.2 Tlo ocobomy cormacoBaHuio ¢ Peructpom momyckaeTcs MPOKIAAKa Kadeis MO MOCTHKaM
(xacceram), MPUBAPUBACMBIM HETIOCPEACTBEHHO K OOIIMBKE JOKA.

19.8.12 Kananu3auusi 3/1eKTPO’HEPrHH H MOHTaXk Kal0eJLHOH CeTH NpPH OXHONPOBOAHOH
CHCTEME pacnpeesIeHHSI.

19.8.12.1 CooTBETCTBYIOIME KICMMBI UCTOYHHUKOB M HOTPEOUTENCH SICKTPOSHEPTHH NODKHBI OBITh
HAIEKHO COCAMHEHBI C KOpIycoM Aoka. Ilpu 3TOM He JAomyckaeTcs COCAMHCHHME Ha TPyOONpOBOAAx,
LIUCTEPHAX U OaTIOHAX CXKAThIX ra3oB OCH3MHA, HE()TH U Macna.

19.8.12.2 Mlng ceTd MOCTOSHHOTO TOKA HW30JMHPOBAHHBIA TNPOBOJ JOJKCH HOAKIIOYATHCA K
TIOJIOXKUTEIBHEIM ITOTIOCAaM M KJIEMMaM HCTOYHHKOB M MOTPEOHTENCH 3ICKTPOSHEPTHH.

IIpubops!, KOMMyTAIIOHHAS W 3alIUTHAS ANMAPaTypa JODKHBI YCTAHABIHBATHCS B MOIOXKHTCIHHOM
TIOJTIOCE .

19.8.12.3 TIpoBOAHHKH, COCAUHAIOUINE KICMMBI JJCKTPOOOOPYIOBAHHMS C KOPIYCOM JOKa, MO
TUIOIA AN CEYCHUS JOJDKHBI OBITh PABHOLECHHEIMU C M30JHPOBAHHBIMH OT KOPITyCa MPOBOAHHKAMH.

19.8.12.4 Touxky NOAKTIOUEHMS IPOBOAHUKOB K CTaJbHOMY KOPIYCy AOKAa AOJDKHBI HAXOAMTBHCA B
paiioHax u MecTax, 00eCIEUUBAOIIIX CBOOOAHBIHM NOCTYI A/l KOHTPOJISA M HaOMIOACHHS 32 KOHTAKTHBIMHU
COCAUHCHHUSMH,

OTH TOYKH AOKHBI PACIIONararbCs Ha KOHCTPYKIMAX, MMEIOIIHX HANCIKHOC CBAPHOE COSAMHEHHE C
KOPITyCOM J0Ka.

19.8.12.5 KoHCTpyKuHMA COSAMHEHHSI NPOBOJHHKOB Pabovero 3a3eMiCHHS AOKHA OOECHEUHBATh
HAJEKHOE DICKTPHUUECKOE COSTUHEHHE C KOPIIYCOM.

PexoMennyeTcs MpUMEHEHNE MOIMHBIX NIMH, COCAMHEHHBIX C KOPIIyCOM JOKA B HECKOJNBKHX MECTax.

19.8.12.6 HeszaBucumMoO OT CHCTEMBI KaHATH3AIMHA JIEKTPOSHCPrUH, TPHMCHACMOH I CBapOYHOH
CETH, CBApOYHBIH ITOCT HAa JOKYEMOM CYIHE JAO/DKCH IHTAThCA MO ABYXIIPOBOXHOM CHCTEME OT CBAapOYHOH
CETH JOKa.

Hcnonp3oBanue kopIiyca AOKYEMOro CyIHA B KA4ECTBE OOPaTHOro MPOBOAA HE JOITYCKAcTCs.

19.8.12.7 Tlpu mpom3BoACTBE CBApOUHEIX PAbOT HA KOPHyCE AOKYEeMOTro CyaHa Kabenmp ¢
HPOTUBOIIOIOKHBIM AJIEKTPOAY HOTEHIMAIOM AO/DKECH MOAKIIOYATHCS K KOPITYCY 1O BOBMOXKHOCTH OMiKe
K MECTY CBAapKH.

19.8.13 IIIunonpoBoabL

19.8.13.1 Ha pokax moIyckacTcs HMPHUMEHEHHE IMHHOMPOBOJAOB. JAaIIHTHOE MCHONHCHHE IMHHOIMPO-
BOZIOB B 3aBHCHMOCTH OT MECTa YCTAHOBKH AOJDKHO OTBedyarh TpeOosanmsm 2.4.4.2.

19.8.13.2 IMunompoBox AOMKCH OBITh PACCUMTAH HA COOTBCTCTBYIOIIYIO HATPY3KY H BMECTE C
HM30TATOPaMH M KPEILLIMMH KOHCTPYKIMSAME [ODKCH BBIACPIKHBATE MCXAHWMECKHE YCHIHS, BO3HH-
Karolue MpU KOPOTKOM 3aMBIKAHHUM HEMOCPEICTBCHHO HA INHAX.

19.8.13.3 B muHONpoBOAax npu nepeMeHHoM Toke Gomee 1500 A momkHBL OBITH NPHHSATH MCPHI IO
CHIDKEHHIO NTOTEPh B LIMHOASPXKATENIAX, apMaType, U30IATOPE U KOHCTPYKIHMAX OT BO3JCHCTBHS MarHHT-
HBIX TIOTOKOB.,
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19.8.13.4 Bce zamuTHBIE M KOMMYTALMOHHBIE AaIaparhl, MOJKIIOYACMBIE HEMOCPCACTBEHHO K
IMUHOMNIPOBOAY, AO/KHBI YCTAHABIUBATBHCA B MCCTAX, JOCTYIIHBIX A1 OCMOTPA U PCMOHTA.

KabGenu nan IIAHBI, COCAUHAIINEC 3allMUTHRIC anmnaparel ¢ IUHOMIPOBOAOM, JOKHBI HMCTh AJHHY HE
ooace 2,0 m.

19.8.13.5 IunompoBoas! co cTeneHpio 3amuthl [P20 1 HbKe AOKHBI yCTAHABIMBATHCS HA BBICOTE HE
MeHee 2.5 M OT YPOBHS HACTHIIA.

19.8.13.6 TTo Bceii Tpacce MMUHOMPOBOAA HA 3AMIMTHOM KOKYXE UCPE3 KAXKABIC 3 — 5 M JOJDKHBI OBITH
HAHCCCHBI NPCAYIIPCAUTCIIBHBIC HAAMNCH, YKAa3bIBAOIMNUC HAMPAKCHUC.

19.8.14 ABapHuiiHble 3JIeKTPHYECKHE YCTAHOBKH.

19.8.14.1 Ha xaxxaoM JOKe JO/DKEH OBITh YCTAHOBJICH aBAPHIHBIH HCTOMHHK 3JIEKTPHUECCKON SHEPTUH,
o0ecrieunBaromuil MMTaHUE BCEX TPEOYEMBIX MOTPEOUTENCH B TCUCHUE HE MEHEE 3 |.

19.8.14.2 ApapuiiHblli HCTOYHMK D3JEKTPUUCCKONH SHEPIUHM JOJDKEH OOCCIIEYHBATH IMHUTAHHE TEX
noTpeduTenei B cooTBeTCTBHM ¢ 9.3.1, KOTOpBIC YCTAHOBICHBI HA JOKE, & TAKKC CIIEAYOLIHX:

A BJCKTPONIPUBOAOB OTBETCTBCHHBIX KJIMHKCTOB CHCTCMBI MOTPYKCHHUA U BCIUTBITHA JOKA (HC MCHCC
JBYKPATHOTO 3aKPBIBAHHS M OTKPHIBAHHUS KIMHKETOB),

.2 nemeit yrpaBaeHHS U KOHTPOJIS CHCTEMBI MTOTPYKCHUST M BCILTBITHS JOKA,

.3 CIIyKeOHOW KOMaHIHOM CBS3H.

19.8.14.3 Tlpn npuMeHEHHU B KaueCTBE aBAPUHHOTO HCTOYHHKA SJICKTPUYCCKOM IHEPTHH AU3CIIb-
reHeparopa ¢ aBTOMaTHYECKHM ITyCKOM AO/DKCH OBITh TaKXkKe MPEAYCMOTPEH MECTHBIH ITyCK.

19.8.14.4 Tlomemenne aBapHIfHOTO AUM3ENB-TCHEPATOPA MO/UKHO PACIONArarbCsl BHILIC MPESACTHHOM
JIMHUY TOTPY>KEHHUS JOKa M OBITh JETKOAOCTYIIHBIM C OTKPBHITOH ManmyOsl.

19.8.14.5 Bce apapmiiHble IOTPEOHTEIM AODKHBI MOTy4YaTh IMHUTAHHE OT ABAPHITHOTO PACTpPEaeIiu-
TCJIbHOTO LIHTA.

B 00ocHOBaHHBIX CiTy4asx aBapUHHBIN AW3CIb-TCHEPATOP W ABAPUMHBIN PACTIPEACAUTENBHBINA LIAT
(APIL) nomyckaercsi yCTaHAaBIUBATE B Pa3HBIX MOMELICHHsX, a Takke B kadecrse APIIl ucnons3osarsh
OJHY CEeKLHIO INIABHOTO PAcCIPEeJCIMTEIbHOTO IMUTA HPH YCIOBHH, YTO MOCIEAHHIH PACHONIOXKCH BBIIIC
MPEAETbHON JTMHUK TIOTPYXKEHUS T0KA.

19.8.15 DneKTpONpPHBOABI CHCTEMbI MOIPYKEHHS H BCIUIBITHS A0KA.

19.8.15.1 DnexTpONPHBOA KIUHKETOB (33JBHXKEK) CHCTEMBI TIOTPYKEHHSA H BCIUIBITHS HE JO/DKCH Tpe-
MATCTBOBATh 3aKPHIBAHUIO M OTKPBIBAHWIO UX BpyuHyio. [Ipu 3TOM JOMKHO OBITH MPEeayCMOTPCHO
GIOKUPYIOIIEE YCTPOHCTBO, HCKIIOYAONIEE PAbOTy 3IEKTPOIPHUBOAA IPH MEPEBOAEC KIIMHKETA HA PYIHOE
YIIPaBJICHUE.

19.8.15.2 DnekTpompHBOL KIMHKETA ODKCH MMETh MECTHHIA M aucTaHuuoHHBIN (B LITIY u T.m)
yKa3arenb KOHEUHBIX TONOXKEHUH KiInMHKeTa. [1pn 3TOM A1 IPUBOXOB KITHHKETOB, PACTPEACIIAIOMINX BOAY
0 OTCCKaM IIOHTOHOB, PEKOMEHAYETCSl INPEAYCMATpPHUBATh YCTPOWCTBA, MOKA3bIBAIOIIHE CTCIEHb
OTKPBIBAHUA KIIMHKCTA.

19.8.15.3 YnpasneHue NpUBOJAMH KIHHKETOB, PACIPEACIIIOIUX BOAY MO OTCEKaM MOHTOHOB, PEKO-
MEHAYETCS MPEAYCMaTPUBATE PA3AEIbHOE YIIPABICHUE KAXKIBIM KIIMHKCTOM H IPYNIOBOE — KIHMHKETAMH
MPaBOTO H JICBOTO Hopra.

19.8.15.4 Cxema ynpasieHHs 3IEKTPOABUraTejeM BOXOOTIMBHOrO (GaaiacTHOr0) Hacoca JOJDKHA
MpeIyCMaTPUBaTh MECTHOE M AMCTAHIIMOHHOE YNPABICHUE U3 LEHTPATBHOIO MOCTAa ¢ CHrHANH3aLHEH O
paboTe Hacoca MM KOHTPOIb 33 HArPy3KOH 3ICKTPOABUraTelis MO aMIepMeTpy.

19.8.16 Cucrema coeauHeHH# HCTOUHHKOB MHTAHHS,

Ecmu reHeparopel, yCTaHOBIIEHHBIE HA aBTOHOMHOM JOKe, HIH TpaHc(opMaTtopsl mutanus ¢ Oepera
MOAKTIOUAOTCA HEMOCPEJACTBECHHO HA PACHPEICTIUTENbHBIH IIHHONPOBOA 0€3 YCTAaHOBKM INIABHOTO
PacIpeISIMTENPHOTO MMTA, B 3TOM CIy4ae JODKCH OBITh YCTAHOBICH OOWIMIT MynbT YNPABICHHUSA, HA
KOTOPOM [JOJDKHBI OBITH YCTAHOBIEHBl OPTaHBl YIPABICHUS ABTOMATHYECKUMH BBIKIIOIATCIISIMH
TE€HEPaTOpPOB MIH TpaHC(HOPMATOPOB, IPUOOPHI M YCTPOMCTBA CUTHATU3ALMH, KOHTPOJIS M 3aIHTHL.

Homenkaatypa npubopoe 1 yCTpoHCTB yka3aHa B 4.6.
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19.8.17 BbicoxkoBO/IbTHASI YCTAHOBKA J0KA.

19.8.17.1 BriCOKOBOIBTHAS YCTAHOBKA JOKA JO/DKHA COOTBETCTBOBATh TPSOOBAHMSAM M HOpPMaM Ha-
OHUOHAJIBHBIX CTAHAAPTOB U IIPABUJI, PACIIPOCTPAHAIOIINXC Ha 6eper013me QJICKTPHUICCKUC YCTAHOBKU.

19.8.17.2 BrICOKOBONBTHAsS YCTAaHOBKA JOKA JO/DKHA PACIONIArarhCi B OTACIBHBIX CICLHATbHBIX
SICKTPUICCKUX MOMCINCHUAX.

19.9 CTOEYHBIE CYJA

19.9.1 B xauecTBE OCHOBHBIX HCTOUHHKOB 3JIEKTPUIECKOM SHEPTUH IS CTOSYHBIX CYIOB JOIYCKAETCS
TPUMEHSITB!

TCHEPATOPHI;

OCPETOBYIO MEKTPUIECKYIO SHEPTOCHCTEMY.

19.9.2 B xavecTBe OCHOBHBIX HCTOYHHKOB 3JICKTPUICCKON SHEPIHM HA aBTOHOMHBIX CTOSUHBIX CYAaX
JODKHO MPENYCMATPUBAThCA HE MECHEE ABYX FCHEPATOPOB.

JIOTOTHUTEIBHO MOXKET OBITh MPEAYCMOTPSHO MMUTAHKE CYAOBOM CETH OT OSPEroBOM AICKTPHUIECCKOM
SHEPrOCUCTCMBI.

J171s1 HEAaBTOHOMHBIX CTOSYHBIX CYAOB JOIYCKACTCs HCIONB30BAHIE TOAbKO OSPEroBoii 3neKTpHUIECKOi
SHEPTOCUCTEMEL.

19.9.3 MOIIHOCTE TE€HEPATOPOB OCHOBHOTO HCTOYHHKA SJCKTPHUCCKOH SHEPTHH ABTOHOMHBIX
CTOCUHBIX CYAOB HJIH MOIIHOCTH, TIOCTYIIAIONIAS OT OEPErOBOM MCKTPUUSCKOM SHEPrOCUCTEMBI, JOJDKHA
OBITH JOCTATOYHOH I 0OECIICHUCHIUS PEXKUMOB PabOTH B COOTBETCTBHH ¢ HA3HAUCHHEM CYAHA, a TaKXKe
Jutst 00CCIICUCHUS PEXKUMOB PA0OTHI IIPH MOXKape, TPOOOHHAX B KOPIYCE HIIH APYTUX HEONArompUsATHBIX
00CTOATETBCTBAX, BIUAIOUIMX Ha OC30TMACHOCTh CTOCYHOTO CYIHA, NMPU paboTe OCHOBHOTO HCTOYHHKA
3IEKTPUIECKON SHEPTHUH.

19.9.4 MOIIHOCTs OCHOBHBIX T€HEPATOPOB ABTOHOMHOTO CTOCYHOTO CyAHA JOIDKHA OBITH TaKoOMH,
YTOOBI TIPW BBIXOAC W3 CTPOs JIOOOTO M3 TEHEPATOPOB OCTABIIMCCS OOCCIICYHMBAIIA PEXKHMBI PabOTHI,
ykazansbe B 19.9.3.

19.9.5 TutaHue ¥ CUTHAIM3AIAS OTBCTCTBEHHBIX CHCTEM M YCTPOMCTB IUIABYYHX TOCTHHHI] H 0OOIIe-
KUTHH JOMDKHBEI OCYINECTBIAThCA B cooTBercTBuu ¢ 19.1.1.1 — 19.1.14.

CurnanpHO-rabapuTHBIC (POHAPH JOMYCKACTCA MUTATh OT HIMTOB OCBCIICHHSI.

19.9.6 B xaxxmoit miaByucii rOCTHHMUEC M B OOIICKHTHM JOJDKCH OBITH YCTAHOBIICH ABTOHOMHBIMH
aBapUiTHBIM MCTOYHHK JIEKTPUUCCKOH SHEPruH, obecrneynBaomui B TeucHue 12 4 muraHue morpedu-
Teneit B cootBeTcTBHM ¢ 19.1.2.1, a Takke B TeueHue 30 MuH muranue notpedurenci cornacHo 19.1.2.3.

19.9.7 B oTHOIECHUN aBTOMAaTHYCCKOTO IMyCKAa aBApHHHOTO HMCTOYHHKA JICKTPHICCKOH DHEPrUH U
HAJIMYHs aBAPUIHOTO IEPEXOAHOrO MCTOYHHMKA B IUIABYYHMX FOCTHHHLAX U B OOIICKUTHIX JOJDKHBI OBITh
BBITIOJTHEHBI TpeOoBanus 19.1.2.4 — 19.12.7.

19.10 PEIBOJIOBHEIE CYIA

19.10.1 OcBuaeTe bCTBOBAHHE YIEKTPHYECKOT0 000pyI0BaAHAS CyAHA.

19.10.1.1 OcBUIETEIbCTBOBAHHIO HA CYAHC B AOMONHCHHE K mepeducicHHbM B 1.3.2 mojnexar
ClICAYOmuUe BUAB OOOPYAOBAHUS, CHCTCM M YCTPOHCTB (eMm. Tarcke 1.3.2.4.2):

.1 anexrprdeckoe 000PYAOBaHHE MMPOMBICIOBBIX MEXaHH3MOB,

.2 3MEKTPHUIECKOE 0OOPYAOBAHHE TEXHOIOTHUISCKHIX MEXAHH3MOB (00PabOTKH IPOIYKTOB MPOMBICIIA U JIOBA).

19.10.2 OcBuaEeTeILCTBOBAHHE YJIEKTPHYECKOT0 000pyAOBAHUS NPH H3rOTOBJIEHHH.

OcCBUAECTEIBCTBOBAHUIO IPU H3TOTOBJICHUH B JOIOMHCHHE K HepeuncreHHoMy B 1.3.3.1 moamexwur
anekTpudeckoe obopymoBanue, ykasannoe B 19.10.1.1. JlomyckaeTcss MCMONB30BaHHWE YKa3aHHOTO B
19.10.1.1.2 snexTprdeckoro oOOpyAOBaHHA OOIIEIPOMBINUICHHOTO HCIONHCHUS, HE B IIOIHOH Mepe
oTtseuaromero tpedoBaHmaM pasx. 1 — 18.



Ilpasuna xnaccuurayuu u NOCMpOKYU MOPCKUX Cy008
XI-161

19.10.3 KoncTpykTHBHBIE TpPe(GOBAHHSI M CTENEHb 3ALIMTBLI 3JIEKTPHUYECKOro 00OpyAOBaHHS
MPOMBICJIOBBIX H TEXHOJIOrHYECKHX MEXaHH3MOB.

19.10.3.1 Onexrpuueckoe 000PyJOBAHHE B MOMEHICHHSIX 0 00pabOTKEe MPOAYKTOB IPOMBICIA U JIOBA
JIOJDKHO OBITh YCTOHYHBBIM K BO3ACHCTBHIO HA HETO 3a00PTHOMH BOABI H MPOAYKTOB PEIO00OPAOOTKH, HiIH
COOTBETCTBYIOLIMM O00pa3oM 3aIIHLICHO.

19.10.3.2 PacnipeneTUTE IbHBIC YCTPOKUCTBA M MyCKO3AMMUTHAS aNIApaTypa dJCKTPHICCKOTO 000pyRO-
BaHMs, yKa3zaHHOTO B 19.10.3.1, A0MKHBI YCTAHABIUBATHCS B CIICLIHATBHBIX JJICKTPHYCCKUX TIOMCIICHHUSX.

19.10.3.3 Kabenu B MeCTax, MOABSPXKCHHBIX JUTUTCIBHOMY BO3JCHCTBHIO COJH FITH JPYTHX HPOAYKTOB
pbI6000PabOTKH, JOWKHBI UMETh OOONOYKH, CTOHKHME K BO3ACHCTBHIO NAHHOH CPEAbI MM COOTBCTCT-
BYIOIIMM 00pa3oM 3aIlHIICHHBIC.

19.10.4 CoctaB u MOLIHOCTH OCHOBHOI'0 HCTOYHHKA JIEKTPHYECKOH IHEPrHH.

19.10.4.1 OmpeneneHue COCTaBA W MOIMHOCTH OCHOBHOIO HCTOYHHKA SICKTPHYCCKOH SHEPTUM
JIOIDKHO MPOM3BOAUTHCS C YUETOM CIEAYIOMUX PEKAMOB PaboTHI CyAHA:

.1 xomosoro;

.2 MaHEBpOB,

.3 BO BpeMs moxapa, mpoGOHHBI KOpITyca WM JPYTHX BIHSIOIINX HAa 0E30MacHOCTh IUIABAHHS Cy[HA
YCIIOBHIi IPH pabOTE OCHOBHOTO HCTOYHMKA DICKTPHYCCKOH SHEPTHH;

4 POMBICIIOBOTO.

19.10.4.2 MoIHOCTE IEHEPATOPOB, BXOMSINMX B COCTaB OCHOBHOIO HCTOYHHKA DICKTPHYCCKOH
SHEPrUM, AOJDKHA OBITh JOCTATOUHOM, YTOOBI HPH BBIXOAC H3 CTPOS JHOOOTO M3 HHMX OCTABIIMCCS
obecreyuBaad MHTaHHE HEOOXOAUMOro 3NIEKTPHYCCKOTO OOOpYAOBaHHMS B YCIOBHSX, YKa3aHHBIX
B 19.10.4.1, npu oAHOBpEMEHHOM 00€CIICUCHUHA MAHIMAJIBHBIX YCIOBHH OOUTACMOCTH JJIsl HAXOMSIIHXCS
Ha 0OpTy JMIOACH.

Ha cymax BanoBoii BMecTHMOCTBIO MeHee 500 B 0G0CHOBAHHBIX CIy4asxX AOMYCKACTCS HE YIHTHIBATH
MOIIHOCTh, HCOOXOAUMYIO AjIst OOCCICUCHMS IIPOMBICIIOBBIX ONepauuii u/um o6paboTKH yioBa.

19.10.5 Pacnpeaenenne 3JieKTPHYECKOH JHEPTHH.

19.10.5.1 Ipu HamuaHK B COCTaBE OCHOBHOTO MCTOYHHKA JJICKTPUICCKON SHCPrHH BaJIOTCHEPATOPOB,
HC NPCAHAZHAYCHHBIX AT NAPAUICIbHOW pPabOTHL ¢ TCHEPATOPAMH C HE3aBHCHMBIM IIPHBOAOM,
MCXaHHU3MBI U CHUCTCMEI, O66CHC‘H/IBaIOH.II/IC ABOKCHUC, YHPaBLICMOCTE H 0€30IacHOCTh TIaBaHHA,
JOJGKHBI TMOAYYATh IMATAHUC OT INUH TICHCPATOPOB € HC3ABUCHMBIM IHPHUBOAOM, a JICKTPHUYCCKOC
060py;[osaHHe MPOMBICIIOBBIX MCXAaHHU3MOB U TCXHOJIOTHYCCKOIO OGOpyZ[OBaHI/ISI — OT IIMH BAJIOICHC-
paropos.

19.10.5.2 DnexTpHyYEeCKHE HPUBOABI KOMIIPECCOPOB XOJOAMIBHOW YCTAHOBKH JOJ/DKHBI IOJYYaTh
INUTAHHUC IO OTACIBbHBIM (bpmepaM OT IIWH INIABHOTI'O PAaCIpCACTIUTC/IbHOTO ILIHUTA. I[onycxaeTc;{ IHUTAHHUC
SNICKTPUIECKUX MPHBOAOB KOMIPECCOPOB XOJIOAMUIBHON YCTAHOBKH OT OTACIBHOTO PACHPEACITUTCIBHOTO
[IMTa, TOJYYAKOLICTO IMTAHWE O ABYM (GHICpaM, MOJKIIOYCHHBIM K PA3HBIM CEKLMSAM TJIABHOTO
PacIpeeIUTENbHOTO MUTA.

19.10.5.3 Ipu nurannu ot cetu ¢ HanpspkeHHeM Oosee 50 B mepeHOCHBIX MHCTPYMCHTOB, a TAKXKE
MEPEABIKHBIX CPEACTB MEXAHM3ALMH, HE YCTAHOBICHHBIX CTALIMOHAPHO, AN KaKAOTO MOTPeOHTEN
CIIEAYeT MPUMEHSITh YCTPOUCTBO 3AIIHTHOrO OTK/IIOUCHUS B COUCTAHUH C PA3ACIUTEIbHBIM TpaHChopMa-
TOPOM.

VYeTpo#cTBO JOMKHO OTKIIFOMATH [THTAHHUE, CCIM TOK YTEUKK Ha Kopmyc Oyzaet Gombuie 30 MA.

19.10.6 OcBewenue.

19.10.6.1 TNomemenus mo 0OpabOTKE MPOAYKTOB MPOMbICTIA M OTACICHHS XONOAWIBHBIX MAIOHH
JOJDKHBL OBITE OOOpPYZOBAHBI CTALMOHAPHBIMH CBETHJIBHHKAME, PACIOJIOKCHHE M ITUTAHHE KOTOPBIX
JO/DKHO OBITh BBIIIONHEHO B COOTBETCTBHU C 6.2.3.

19.10.6.2 Tpromsl 47151 XpaHEHESI PHIOOTIPOAYKIIMH JOTKHBL OBITE 000PYI0BAHEI CTALHOHAPHBIME CBE-
TUIbHUKAMH, KOTOPBIC AO/DKHBI IOTyYaTh MUTAHUE COIMacHo 6.2.7.

19.10.7 Curnanunsanusi.

BHyTpy OXJT)KIaeMBIX TPEOMOB Y KKIOTO BBIXOJA JO/DKHA OBITH YCTAHOBICHA KHONKA CHIHATH3ALIMH
«YemoBeK B TPrOME [y TIOAAMH CUTHANIA B PYJICBYIO PYOKY WIM B APYTOC MOMEMICHHE ¢ MOCTOSHHOM BAaXTOH.



IIpasuna knaccupurayuu u NOCMPOUKYU MOPCKUX CYOO08

XI-162

19.10.8 ApapuiiHble JIEKTPHYECKHE YCTAHOBKH.

19.10.8.1 TMomeieHus aBapUHHBIX WCTOYHHMKOB SJICKTPUYCCKOH SHEPrHM W UX TpaHc(opmaropos
(ecii EIMEIOTCs1), aBAPUIHBIX MEPEXOHBIX HCTOYHUKOB JHEPTHH, ABAPUHHOTO PACTIPEICIUTEIEHOTO [UTA
M PacHpeEMTEIbPHOrO IIHTA aBAPMITHOTO OCBCINCHHS HA CyJax, Ha KOTOPHIC HC PACHPOCTPAHSIOTCS
TpeboBanus uvactu V «JlencHue Ha oTcekm», MOryT OBITh PACIONIOKCHBI HIDKC CaMOW BEpPXHEH
HETIPEPHIBHOMH MayObl, HO B IIOOOM CIIydac BHIIIC MaTyOBl HAABOAHOTO GopTa.

19.10.8.2 ABapwuiiHbiii HCTOYHHK B JononHeHUE K 9.3.1.1 nomkeH obecniednBar MUTAHAC ABAPHHHOTO
OCBCIICHHS MOMEILECHHI 0 00pabOTKE MPOAYKTOB MPOMBICIA M JIOBA M BHIXOAOB M3 HHX, a TAKXKE Ha
nainy0e B paifoHe MPOMBICIOBBIX MEXaHU3MOB.

19.10.8.3 Ecnu aBapHifHBIM HCTOYHHUKOM OJIICKTPHYCCKOH SHEPrHH SBICTCS JHU3C/b-TCHEPATOD,
JOIDKCH OBITh MPEIYCMOTPCH ABAPHUHBIN HECPCXOAHBIA HCTOYMHUK SJICKTPHYCCKON SHCPrHU (AKKYMYIII-
TOpHas Oarapesi) eMKOCTBIO, JOCTAaTOYHOH A oOccredeHus nuTanus B TedcHue 30 MuH notpeOurernei,
ykazanHbIX B 9.3.7 u 19.10.8.2.

19.11 CYJA, IEPEBO3AINMUE OOACHBIE I'PY3HI

19.11.1 O6ume TpeGoBanus.

19.11.1.1 TpeGoBaHua HACTOSIICH INIABBI, B AOMOJIHCHHE K TpeboBammsaM 7.2 wactu VI «IIporuso-
MOKapHAast 3alUTAY, PACTIPOCTPAHSIOTCS HA AICKTPUICCKOEC 00OPYAOBAHUCE CYAOB H TPY30BbIX HOMEIICHHI
JUIS TICPEBO3KH OIACHBIX IPY30B B COOTBETCTBUE cO cranaaproM MOK 60092-506.

19.11.2 B3prIiBoOnacHbIe 30HbI, MOMEIICHHSI H POCTPAHCTBA.

19.11.2.1 B3peiBoOnacHBIC 30HBI TIOAPA3ACIISFOTCS:

30Ha 1 — 30Ha, B KOTOPOIl MPH HOPMAJIBHEIX YCIOBUAX PAOOTHI BO3MOXHO MPHCYTCTBHE
B3PBIBOOIIACHOM CMECH.

30HA 2 — 30HA, B KOTOPOH MaJOBEPOATHO NMOSBICHUE B3PBIBOOIIACHOM CMECH, a B CIIy4ac MOSABICHHSL
3Ta CMECh NPUCYTCTBYET B TEUEHHE HEMPOJODKUTEIBHOTO IIEPHOAA BPEMEHH.

Tumrasasre IpUMEpPH! PAaCcIIONOKEHUS B3PHIBOOIIACHBIX 30H NPpHBEACHHI B Tabm. 19.11.2.1.

19.11.2.2 [Ina omacHHIX TPY30B, MEPEBO3UMEIX B Tape, kmacca 1, kpome moxakiacca 1.4S, k B3pbIBO-
OTACHBIM 30HAM OTHOCSTCS CIEAYIOIMUE IMOMEINEHUSI U NMPOCTPAHCTBA, XapaKTePH3yeMBbIe Kak 30HA 1:

.1 3akpsITEIE MPOCTPAHCTBA IPY30BBIX OTCEKOB/TPIOMOB, @ TAKIKE 3AKPHITHIC MIIH OTKPHITHIC IPY30BEIC
MOMEIICHHS C TOPU3OHTAIBHBIM CIIOCOOOM IOTPY3KH U BBITPY3KH;

.2 CTaIMOHAPHO YCTAHOBICHHBIC KIAJOBHIE CYAOBBIX 3allaCOB B3PBIBUATHIX BEIICCTB.

19.11.2.3 [Ina omacHHIX TPy30B, HMEpeBO3MMEIX HaBamoMm, kmacca 4.1, 4.2, 9 u BOH (Bemecrsa
OMacHbIC HABAJIOM), KOTOPEIE MOTYT OOPa30BhIBaTh B3PEIBOOIIACHBIC CMECH IBLIH C BO3AYXOM, K B3PBIBO-
ONAaCHBIM 30HaM OTHOCSTCS CIEAYIOIMNE IOMEINEHHSI U NMPOCTPAHCTBA, XapaKTePH3yeMbIe KaK 30Ha 1:

.1 3axpbITEIE POCTPAHCTBA IPY3OBEIX OTCEKOB/TPIOMOB;

.2 BCHTWIALIMOHHBIE KaHANbl CHCTEM BEHTHJALMH I[OMCLICHHHA TPY30BHIX OTCCKOB/TPIOMOB,
vkazanHeix B 19.11.2.3.1.

19.11.2.4 Jlna omacHBIX IPy30B, MEPEBO3MMBIX HABAIOM, Kiacca 4.3, KOTOpbiC MOryT 0Opas0BbIBATh
B3PBIBOONACHYIO Ta30BYI0 CMECh, K B3PBIBOOIIACHBIM 30HAM OTHOCATCS CIICAYIOMINC MOMCINCHUS H IPOCTPAHCTEA.

19.11.2.4.1 3oHa 1:

.1 3axpbITEIE IPOCTPAHCTBA IPY30BBIX OTCEKOB/TPIOMOB;

.2 BCHTWIALMOHHBIC KaHAJbl CHCTEM BEHTWISLMHU HOMCIICHHH TPY30BBIX OTCEKOB/TPIOMOB,
ykazanueix B 19.11.2.4.1.1;

.3 mpoCTpaHCTBa HA OTKPHITOM Hamy0e HIM YaCTUYHO BBITOPOXKCHHBIC MOMEINEHUS HA OTKPBITOM
nany6e B mpeaenax 1,5 M oT 1r00bIX BEITSDKHBIX BEHTIIALMOHHBIX OTBEPCTHI TPY30BBIX OTCCKOB/TPIOMOB,
ykazanHbeix B 19.11.2.4.1.1;

.4 BBITOPOXKCHHBIC WM YACTHYHO BBINOPOXKEHHBIC MOMEIIECHIS, MMEIOIINE HETTOCPEACTBEHHBIN BBIXO HITH
JPyrue OTBEPCTHS B IIOMELIECHMS U IIPOCTPAHCTBA, YKasaHHeie B 19.11.2.4.1.1, 19.11.2.4.1.2, ecrm HE NPUHATHI
COOTBETCTBYIOIIME MEPHI, MPETIATCTBYIOMIE MPOHUKHOBEHHIO B3PBIBOOTIACHOW CMECH B OTH MOMEIICHUS,
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Ta6nuna 19.11.2.1

BSPbIBOOI'IﬂCHblC 30HbI AJi1 OHACHBIX IPy30B

IMyHKTH Tunuvnsie npuMeps Ipumeuanns
19.11.2.2
19.11.2.3.1
19.11.2.4.1.1
19.11.2.5.1.1
19.11.2.3.2
19.11.2.4.1.2
19.11.2.5.1.2
19.11.24.14 —
19.11.2.5.1.4
19.11.2.4.2.1 €CTECTBCHHAA BEHTHIIALMA
19.11.2.5.2.1
nomMeweH1e
NOA U30bITOUHBIM 1aBJICHHEM
CBETOBAS M 3BYKOBAs CHrHANM3ALMA B TI0CTaX
YNpaBJieHUs NPH NAZEHNH AABNEHHS
19.11.2.4.2.1 €CTECTBECHHAA BEHTHIIALMA
19.11.2.52.1

— TONBKO 1 TaMOypa

19.11.2.4.13
19.11.2.5.1.3
19.11.2.42.2
19.11.2.52.2

+

— HEOITACHOC NMOMCUICHUC

— onacHast 30Ha 1

— oriacHasi 30Ha 2

Vi— ~— Ta30HeNpOoHNnacMas caMo3aKpbiBaioulascs ABEPb

.5 TpyGOnpoBO/IbI CUCTEM BEHTHIISLINH, CUCTEM JIBSUILHBIX BOJ U T.I1. B CJIy4Yae, KOra OTKPbITHIE KOHLIbI
3TUX TPYOOIPOBOAOB HEMOCPEACTBEHHO BBIXOAAT BO B3PHIBOOMACHYO 30HY 1.

19.11.2.4.2 3oHa 2:

.1 BBITOPOJKEHHbIE WIM YaCTHYHO BBITOPOXKEHHBIE IMOMELIEHMA ¢ €CTECTBEHHON BEHTHIIALUMEH,
UMEIOLINE HETOCPEICTBEHHBIN BBIXOJ WM APYTHE OTBEPCTUA B MOMELICHUA M TIPOCTPAHCTBA, YKAa3aHHbIC
B 19.11.2.4.1.1, 19.11.2.4.1.2 v oTAg/eHHBIC OT ATUX MOMEIIEHUN C MOMOLIBIO FA30HEIPOHULAEMBIX CaMO-
3aKpBIBAIOIMXCS JIBEpPE, a TakkKe HEMOCPEACTBEHHO B IpeesaxX BO3/YIIHOIO Iji03a, €C/Id TaKOBOMH
TpeyCMOTPEH;

.2 IpOCTpaHCTBa B mpeaeiax 1,5 M OT NPOCTpaHCTB WK NOMELICHUI Ha OTKPBITOH nany0e, yka3zaHHBIX
B 19.11.2.4.1.3;
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.3 3aMKHyTBIC TPOCTpaHcTBa (HANPHUMEP. TYHHENIH TPYOONPOBOAOB, JbSIBHBIC HACOCHBIE OTACIIC-
HUS M T.01.), COACpXaimpe TpyOompoBoAwl, ykasamHeie B 19.11.2.4.1.5, Bmecre ¢ ux dnanmamu,
KJIallaHaMH, HACOCaMH H T. II., 32 UCKJIFOYEHHEM CIIyJacB MPUMEHEHHS B 3THX NMOMEIIEHHAX CIELHATbHBIX
METO/IOB MOBBIICHUS AABICHHS, OXOOPSHHBIX Peructpom.

19.11.2.5 lnsa omacHBIX TPy30B, MEPEBO3UMBIX B Tape, kiacca 2.1, a Tawke 3, 6.1 u 8 (xmaxocru
¢ 1., <23 °C) x B3pHIBOONACHBIM 30HAM OTHOCATCA CIICAYIOLINE MOMELICHUS U MPOCTPAHCTBA.

19.11.2.5.1 3oHa 1:

.1 3aKpBITEIC POCTPAHCTBA IPY30BBIX OTCEKOB/TPIOMOB;

.2 BCHTHISILIUOHHBIC KAHAJIBI CHCTCM BEHTHIALIMH TOMEIIEHHH TPY30BBIX OTCEKOB/TPIOMOB, YKa3aHHbIC
B 19.11.2.51.1;

.3 OpOCTpaHCTBA HA OTKPHITOH Hamy0e WM YaCTHYHO BBHITOPOXKCHHBIC MOMEINCHHSA HA OTKPBITOH
nany6e B npeaenax 1,5 M ot oOBIX BHITSDKHBIX BEHTHIALHOHHBIX OTBEPCTHI IPY30BBIX OTCEKOB/TAHKOB,
ykazaneelx B 19.11.2.5.1.1;

.4 BBITOPOJKCHHBIC WITH YaCTHYHO BHITOPO)KEHHBIC MOMELICHHS, UMEIOLHE HEMIOCPEACTBEHHBIA BBIXO
WIH APYTrHE OTBEPCTHSA B OJHO W3 HPOCTPAHCTB, ykazaHHeIX B 19.1125.1.1 u 19.11.2.5.1.2, ecim =e
NPHHSTE COOTBCTCTBYIOIIME MEPHI, MPCIATCTBYOMIHNE MPOHUKHOBEHHIO B3PHIBOONACHONH CMECH B 3TH
TTOMCINCHNS,

.5 TpyGOmpoOBOABI CHCTEM BEHTHILILIMK, CHCTEM JIbSIBHBIX BOA H T.IL. B CTy4ac, KOLAA OTKPBITHIC KOHLIBI
9TUX TPYOOMPOBOLOB HEMOCPEACTBEHHO BBHIXOIAT BO B3PbIBOONACHYIO 30HY 1.

19.11.2.5.2 3oHa 2:

.1 BBITOPOKCHHBIC WM YACTHYHO BBITOPOJKCHHBIE TNOMEMICHWI C E€CTECTBCHHOH BEHTHILILMCH,
HMMCIOIHC HEMOCPEACTBCHHBIA BRIXOJ HIIH APYTHE OTBEPCTHUA B MOMELICHMs, ykasanueie B 19.11.2.5.1.1,
19.11.2.5.1.2 u oTAenECHHBIE OT STHX MOMEIIEHHH C MOMOIIBIO FA30HENPOHHIIAEMBIX CAMO3AKPBIBAIOIIUXCS
JBEPEH, a TaKkKe HEMOCPSACTBCHHO B MPEAEaX BO3AYLIHOIO LITI03a, €CIH TAKOBOH IPEIyCMOTPCH;

.2 mpocTpaHCTBa B paguyce 1,5 M OT mpOCTpaHCTB MITH MOMEIUECHHIT Ha OTKPHITOH nainy0e, yKa3aHHBIX
B 19.11.2.5.1.3;

.3 3aMKHYTHIC IPOCTPAHCTBA (HAPUMEP, TYHHEIH TPYOOIPOBOJOB, JIbAIbHBIE HACOCHBIC OTACJICHHS U
T.IL), COAep Kamue TPyOOmpoBoAsl, ykasaHusie B 19.11.2.5.1.5, BMecre ¢ ux (raHuamu, KianaHamu,
HACOCAMHM H T.IL, 32 HCKIIOUCHHEM CJIYy4YacB, KOTJA B TAKAX MOMCIICHHAX HMEETCS MPHHYIHUTENbHAS
BEHTIJIALMS € 6 KparHBIM OOMEHOM BO3AyXa B 4ac.

19.11.3 DaekTpuyecKoe 060pyI0BAHHE BO B3PHIBOONACHBIX MOMELUEHHSIX H MPOCTPAHCTBAX.

19.11.3.1 Dsexrpudeckoe 00OPYIOBAHHE, YCTAHABIMBACMOC B MOMEIICHHUAX M MPOCTPAHCTBAX, TAC
MOYET 00Pa30BBIBATHCS TOABKO B3PBIBOOIIACHAS IIbIJIb OT HABAIOUHBIX TPY30B, JOKHO COOTBETCTBOBATH
CIEAYIOLIMM MUHUMAIBHBIM TPEOOBAHMAM, €CIIH HE MPEIyCMOTpPEeHO mnHoe (cM. Tadn. 19.11.3.2):

.1 crenens 3amurel IP55 1 Maxcumanbhas temneparypa nosepxaoctu 200 °C; unu

.2 B3PBHIBO3AINMIICHHOTO HUCTIOIHEHUS ¢ TEMIIEPATypPHBIM KiaccoM T3 u cremeHbro 3amuth [P55.

19.11.3.2 Jnexrpudeckoe 00OpPYAOBAHHE, YCTAHABIMBACMOC B NMOMEIICHUSX M MPOCTPAHCTBAX, TIE
MOXKET OOpa30BBIBATECS TONBKO B3PHIBOOIIACHAS a3oBas CPEAA, AODKHO OBITh B3PHIBO3ALIUIIEHHOTO
WCIIOJTHEHHUS W COOTBCTCTBOBATh CICAYIOUIMM MHMHHMATBHBIM TPCOOBAHUAM, €CIM HE IPELYCMOTPCHO
uHoe (cMm. Tabn. 19.11.3.2):

.1 TemmneparypusIii k1acce T3;

.2 noarpymnma obopyaosanus 11B.

JrexTprueckoe 00OPYAOBAHKME B3PHIBOZALIUINCHHOIO BHAA JO/DKHO OBITh, MO KpaiHe#H wmepe, ¢
YPOBHEM B3PbIBO3AIIUTEI COOTBETCTBYIOINUM 11 PaOOTH B 30HE 1.

19.11.3.3 Dnexrprueckoe 00OpPYIOBaHUE, YCTAHABIMBACMOC B MOMEINEHHSX M MPOCTPAHCTBAX, IAE
MEePEBO3ATCS TONBKO HaBanouHbie Tpy3sl 1 BOH (BemecTsa omacHeie HaBanoM), JODKHO YAOBIETBOPSTh
tpebosanmam 19.11.3.1, 19.11.3.2 u murumansueiM TpeOoBanmsam tabm. 19.11.3.2.

19.11.3.4 Dnexrpuueckoe 00OpYAOBaHME, YCTAHABIMBACMOC B IOMEINECHHSX M HMPOCTPAHCTBAX, IS
MOXKET O00pa30BBIBATHCS B3PHIBOOMACHAS Ta3oBas CpPeia W IbUIb, JOMDKHO YAOBICTBOPSTH TpeOoBa-
musm 19.11.3.1, 19.11.3.2.
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TaGauma 19.11.3.2
TpeGoBanuaA K IEKTPHYECKOMY 000PYIOBAHHIO B 3aBHCHMOCTH OT KOHKPETHBIX HABAJIOYHBIX IPy30B

Kiacc OCHOBHOM Crenenp CrenieHp 3alHThI IPOTHB
OmnacHsie TPY3bl HMO ¢axrtop pHCKa1 3allMTHI POTHB | B3pHIBOOIIACHOMH ra3oBoH aTMochepbl
B3pbIBOONIACHOM

MBLTH IHoarpynma A | TemneparypHbIH Ki1ace
AJTFOMHHHEBBIH NUIaK 43 Bonopon o Inc T2
Amomunni peppocrimnui, nopomox 43 Bonopon — (@ T2
AMOMHHMI KPEMHHCTBIH, IIOPOLIOK, HEMOKPHITHIN 43 Bonopon — IIC T2

AMMHAYHO-HHTPATHBIC YAOOpEHHS: CMm. cn-locxy2

THIA A 5.1 — — —
Tuna B 9 — — —
Yronb BOH IIbtb, MeTan IP55 A T4
Kenezo JIPU BOH Bonopon — 1IC T2
®eppodocdop (He OGpukeTHI) BOH Bonopon — 1c T1
Qeppocuunui 43 Bonopon — IIC T1
Oxkcup xenesa. JKenezo ryGuatoe 42 118013 IP55 ITA T2
JKMBIX 3¢pHOBOH, BEIXKMMKH 42 I'ekcan — ITA T3
CunkoMaprasen BOH Bonopon — IIC T1
Cepa 4.1 |lIpucymmue coiicTBa IP55 — T4
[{uHKOBBIH 1LTAaK, JPOCC, OTXOAbI, ChEMBI 43 Bonopon — IIC T2

'B 570l KONOHKE yKa3aHbI TONBKO BENMECTBA, KOTOPHIE MOTYT BBIICTATHCA H BO3ICHCTBOBATH Ha SJCKTPHYSCKHE YCTAHOBKH H KaGeIH.

’Bee »/eKTPHUECKHE LISTH, 3aKAHUYHBAIONIHECS B TPY30BBIX MOMEIICHHSX, TOJDKHBI OTIUTIONATECS B COOTBETCTBHH C IOJIOKCHISIME 2.9.9.

19.11.3.5 Onekrpuueckoe 0OOPYIOBaHHE, YCTAHABIMBACMOE B MOMELICHUAX M MPOCTPAHCTBAX, T
MOTYT II€PEBO3UTbCA OMAcHbIC rpy3bl kimacca 1, kpome 1.4S, NOMKHO COOTBETCTBOBAThH CICAYIOLIHM
TpeOOBAHUSIM:

.1 crenens 3amuter — IP65;

.2 MaxcrMaTbHAs Temrieparypa nosepxaocta — 100 °C.

19.11.3.6 Dnexrpudeckoe 00OPYAOBAHHE, YCTAHABIUBAEMOE B OMACHOH 30HC KATCTOPHH 2, JOJDKHO
OBITh!

.1 Tuma, COOTBETCTBYIOIICTO [ MCIOJb30BAHHS B CMEXKHBIX TMOMCIICHHSIX B COOTBCTCTBHH
c19.11.3.1 — 19.11.3.5;

.2 CHCHUATFHOW KOHCTPYKIIHMH BHAA 3aLIUTHI «N)» U COOTBETCTBYIOLIETO TEMIICPATyPHOTO KJIACCA, HOA-
TPYNIIBI U CTETICHH 3aluThl B coorBeTcTBUU ¢ 19.11.3.1 — 19.11.3.5;

.3 TakOW KOHCTPYKIIMH, YTOOBI HE CO3JABAIUCH AYTU WIH UCKPHI, 4 UX MOBEPXHOCTH HC HArPCBAIHCH
JI0 OTACHBIX TCMIICPATYP BO BPEeMsi HOPMAIBHOH paboTHI.

IIpy HaMMUUM B MOMELICHUAX, OTHOCSINNXCA K OIIACHOM 30HE KaTETOPHUU 2, PE3CPBHPYEMON CHCTEMBI
MPUHYAUTCIPHON BCHTWISALUH C €€ ABTOMATHMYECKUM BKIIOUCHHUEM, JAOITYCKACTCS YCTAHOBKA DJICK-
TPUYCCKOTO OOOPYAOBAHUS HE CCPTU(DHUIMPOBAHHOTO IS JAHHOM KATeTOPHH, MPH YCIOBHH €rO
ABTOMATHYCCKOTO OTKITIOYCHHUS U OJOKMPOBKU BKIIOUCHUS IPU HEUCHPABHOCTU BeHTWIIIMH. [Ipu sTOM
Ha TMOCTY C TIOCTOSIHHOM BaxTOW JO/DKHA OBITH NMPEXyCMOTPEHA 3BYKOBAS M CBETOBAs CHTHATH3ALHS,
cpabaTeIBaroIas MpyU HEUCTIPABHOCTH B CUCTEME BEHTUWIALIUU.

JI71s1 OTBETCTBCHHBIX CHCTCM TaKHUX KaK OCYIIHTEIbHAS U OAIaCTHAS, SICKTPHUYUCCKOS 000PYI0BAHHE
JOJDKHO OBITH ¢ COOTBETCTBYIOIIMM VPOBHEM B3PBIBOZAIIMTHI I HCIIONB30BAHUS B OMACHOH 30HE
Kareropuu 2.

19.11.3.7 IlepeHOCHOE 3ICKTPHUECKOES OOOPYIOBAHHE MO/DKHO, KaK MPABHJIO, UMETh COOCTBCHHBIH
ABTOHOMHBIH JIICKTPHUUCCKHA HUCTOYHHUK DHEPTHU (KPOME HCKPOOE30MACHBIX 3JICKTPUUCCKUX ICTICH) H
ObITh CEPTUDHUIUPOBAHHOTO OC30MACHOTO THMNA C YPOBHEM B3PBIBO3ALIUTHI COOTBETCTBYIOIIMM IS
paboTsl B 30HE 1.
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20 TPEBOBAHHUA K QJIEKTPUYHECKOMY OBOPYJOBAHUIO XOJIOANUJIBbHbIX
YCTAHOBOK

20.1 OBIIIUE NMOJIOKEHHUA

20.1.1 TpeOoBaHus HACTOAIUETO pPa3feia PACIPOCTPAHSIOTCS Ha DICKTPHICCKOES OOOpYAOBaHHE
KIACCH(DUIMPYSMBIX XOIOAMIBHBIX YCTAHOBOK.

Tpebosanus 20.2.3, 20.2.4, 20.3.1 u 20.4 pacrmpocTpaHsIOTCS TaKKe Ha HEKIAcCCHPULUpPYeMBbIC
XOJIOAUTIbHBIC YCTAHOBKHU.

20.2 INTAHUE 1 KOMMYTALIAA

20.2.1 DaeKTPUUYCCKUE TIPHUBOABI XOJOAWIBHBIX YCTAHOBOK JODKHBI MOJYYaTh MUTAHHE MO OTACIBHBIM
dugepaM OT pacHpeaeIUTEIBHOTO KT XOIOAMIBHOM YCTAHOBKH.

JIomyCKacTCsl MUTAHKUE MPUBOAHBIX JBUTATCIICH XOJOAWIBHBIX KOMIIPECCOPOB HEMOCPEACTBCHHO OT
[JIABHOTO PACIPEACIUTEIBHOTO IUTA. XOJOAWIBHBIC BCHTIIATOPH MOLYT MHTAThC OT PacIpeacIi-
TCIBHOTO IIWTA XOJOJVMJIBHOW VCTAHOBKH HIIM OT JPYrOro PacHpeAcIHTESIBHOrO MLIMTA, MHUTAEMOTO
HEMOCPEACTBEHHO OT IJIABHOTO PACIPECIUTEIFHOTO IIUTA.

[Tpu xaxmom crocobe MUTaHHS HEOOXOAMMO COXPAHSATbH YCIOBHE, YTOOBI NMPHBOIABI XOIOAMIbHBIX
YCTaHOBOK B CJIyYac MEPErpy3KH rEHEParopoB OTKIIOYAIKCH B NOCICAHIOK OYCPEab.

[Nutanne aBapHitHONW BEHTHLILMH JOJDKHO OCYIICCTBIATHCH MO OTACIBHOMY (uaepy oT pacmpene-
JIMTEIBHOTO LINUTA, IIATACMOrO HEMOCPEACTBCHHO OT IMIABHOTO PACTIPEACIMTENBHOIO IUTA, WITH HETMOCPE-
CTBEHHO OT IVIABHOTO PACHPEACTUTENBHOrO IIUTA.

20.2.2 TlutaHue SAEKTPHYESCKHUX TMPHUBOAOB H30TEPMHUCCKHX KOHTCHHEPOB JOKHO OTBEYATh
TpeboBanusam 19.5.2.

20.2.3 ITpu mpuMeHEeHHH XOMoAMIbHOro arenra rpymmsl 11 (cormacHo tabn. 2.2.1 yactu XII «Xoio-
JWIbHBIC YCTAHOBKWY) AO/DKHO OBITh MPEAYCMOTPCHO YCTPOHCTBO AJIS ABAPUHHOTO AUCTAHLMOHHOTO
OTKITIOUCHHUS PACHIPCACIUTENIBHOTO LIUTA XOJOJMIBHON YCTAHOBKH U3 CIEAYIOLIHX MECT:

.1 C MOCTOAHHOTO MECTA YIIPABJICHUSL XOIIOI[I/IJH:-HOI‘;I yCTaHOBKOﬁ B MOMCIICHHH XOJIOAUJIBHBIX MALIHH,

.2 ¢ MECTa, PACIIONIOKCHHOTO BHC MPOCTPAHCTBA, KOTOPOC MOXKET MOABEPTHYTHCS 3arpsA3HEHHUIO XOJIO-
JUIBHBIM areHToM rpynnsl 11 npu aBapuiHOM ciy4ae B MOMEIIEHHH XOMOJWIbHBIX MAIIHH,

.3 CHapy>ku BOTH3H OT KQKIAOTO BRIXOJA U3 MOMCIICHHH XOJIOAMIbHBIX MALIHH.

VCTpoHCTBO Uit aBapHHHOTO JUCTAHIHOHHOTO OTKIIIOYCHHA JODKHO YCTAHABIMBATHCA TAaKHM
o0pa3oM, 4TOOBI HCKIII0YAIach BOMOXKHOCTD CITy4aiHOTO MPHUBEACHHS €0 B JCHCTBHC.

20.2.4 YcTpo#cTBO I aBapHHHOTO JUCTAHIIHOHHOTO OTKIIIOYEHHS PACTIPEACITMTCIBHOTO IATA XOJIO-
JUIBHOM YCTAHOBKH, pabOTAIOMECH HA XONOMWIbHOM arcHte rpynmsl II, HODKHO OZHOBPEMEHHO
OTKITIOUATh DNICKTPUYCCKAC MPHUBOABI XONOAMIBHBIX KOMIPCCCOPOB, €CIH OHH MOJIYYAKOT IUTAHHC OT
IaBHOrO pachpeaenutepHoro mura (cM. 20.2.1), OCHOBHOE OCBELICHHE MOMCINCHHS XOJIOAMIBHBIX
MAaIIMH A OJHOBPEMEHHO BKJIIOYATh ABAPHMHYIO BEHTHIALMIO, BOJIIHBIC 3aBECH U 3aMIACHOE OCBCIICHHE.

JlonomHUTEIbHO BOMH3M OT YCTPOHCTBA AJIS ABAPUHHOIO AWCTAHIMOHHOTO OTKIIFOYCHHS paclpeic-
JUTCIBHOTO IMUTA TAKOW XOJOAMIBHOW YCTAHOBKH B MECTaX, ykazaHHeIX B 20.2.3.1 u 20.2.3.2, momxHsI
OBITh YCTAHOBJICHBI YCTPOMCTBA ISl AMCTAHLHOHHOTO BKJIIOYCHUS B IIOOOH OYCPEAHOCTH ABAPHIHON
BCHTIWIAIIMY, BOJSHBIX 3aBEC W 3aIACHOTO OCBELICHHA O€3 OTKIIOUCHHS PACHpPEICIIHUTES/IBHOTO INUTA
XOJ'IO,JII/IJ'H)HOI\/’I YCTAaHOBKH.

20.2.5 Jlna mutaHMsA SJEKTPHUYECKHX YCTPOMCTB, MOAOrPEBAIOIIMX JIIOKM M BBIXOAHBIC ABEPH H3
OXJIaXAACMBbIX HONIeLT.IeHI/Iﬁ U MOPO3UIBHBIX KaME€p, PCKOMCHAYCTCA HIPHUMCHCHHC 66301'IaCH01"0
HaIpsKCHUS.
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20.3 BEHTIJIATINA

20.3.1 B cnyuae mpuMEHEHHS XOIOAUIBHOTO areHTa rpymmsl 11 sjaekTpudecKue ABUraTenu BhITSDKHBIX
BEHTWIATOPOB aBAPHIHOMN BEHTIIIALINH NOMEINEHUHN XOMOAMIBHBIX MAIIHH, YCTAHOBICHHBIC B BBRITSDKHBIX
KaHAAX, JO/DKHBL OBITh B3PHIBO3AIUINEHHOTO UCIIOIHCHHS.

20.3.2 JneKTPHYUCCKHE IBUTATCIM BEHTHIATOPOB, HAXOMLIIINXCS B CTPYE BO3AYXa, TOCTYNAIOIIETO U3
OXJIKJACMEIX TPY30BEIX TIOMCINECHHM, JOMDKHBI UIMETh CTCIICHD 3aIlUTHI HE HIDKE, deM IP55.

20.4 OCBELIIEHHE

20.4.1 Eciu B kaueCTBE XOJIOAMIBHOTO arc¢HTa MPHUMEHASTCS XOIOAMIBHBIHN areHT rpymms I, To xpome
CBETHJIbHUKOB OCHOBHOTO OCBCINCHHA B MOMCINCHUAX XOJOAMUIbHEIX MAIIMH XOJDKHBI OBITh YCTAHOBICHBI
CBETHJIbHHUKH 3aMacHOTO OCBCIICHHS B3PBIBO3ALIMLICHHOTO HCTIONHCHHS C y4eToM TpebosaHmii 2.9.3,
2911 u 29.13. CBeTHIBHHKH 3aIIaCHOTO OCBEINCHHS JOJDKHBI IHTAThCS HE3ABHCHMO OT IHTAHHUS
SNEKTPHIECKOro 0OOPYAOBAHUS H CBETHIIBHUKOB OCHOBHOTO OCBELICHHS, YCTAHOBICHHBIX B MIOMCIICHHUX
XOJIOAUIBHBIX MAIIHH,
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21 3AITACHBIE YACTH

21.1 Ha xax10oM CyAHE JOKHBI OBITh IIPEAYCMOTPEHBI 3aMACHBIC YaCTH B KOJMYECTBE, JOCTATOTHOM
JUIsl IPOBEACHNA PEMOHTA B CIydac BBIXOAA M3 CTPOs OTBETCTBEHHBIX YCTPOICTB MpH 1000 CHTyauuH,
BKJIIOYas aBapHIO B MOPE, C IEMBIO OOECNCUEHMS IBIIKCHHSA, YIIPABICHUS, OC30IACHOCTH CyaHA H
HaXOMAIINXCA HA CYJHE JTIONEH.

21.2 Tlpm ompenencHMH HOPM 3alaCHBIX HYacTe CIeAYyeT PYKOBOACTBOBATHCS PECKOMEHAALIMAMM
H3TOTOBUTEJNCH KOHKPETHBIX BUAOB 00OPYAOBAHKA.
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22 CHEHUAJIBHBIE TPEBOBAHHS K SJIEKTPHYECKOMY OBOPYI1OBAHUIO
CYA0BOU IEKTPOSIHEPTETHYECKOU CUCTEMBI (C33C)
C PACIIPEJIEJIEHAEM JIEKTPUYECKOM SHEPTUUA HA MOCTOSHHOM TOKE

22.1 OBIIUE NOJOXKXEHHA

22.1.1 Hacrosmue TpeOOBaHMS MPUMCHUMEL K CHCTCMaM C PACIIPCACIICHUCM 3ICKTPHYCCKON SHSPT U
TIOCTOSIHHOTO TOKa ¢ HampspkeHueM a0 1500 B, mamepsieMbIM MeXAy MOIIOCHBIMH BBIBOZAMHU.

22.1.2 Ins COIC ¢ pacnpeaeneHHeM 3ICKTPHYSCKON SHCPTHHM HA MOCTOSHHOM TOKS AOIMYCKACTCS
MPUMEHCHHUE JOMONMHUTEIBHBIX HCTOYHHKOB M PACIIPEACIIUTEIBHBIX YCTPOUCTB IIEPEMEHHOTO TPeX(ha3HOro
TOKA, YAOBJICTBOPSIONINX COOTBETCTBYIOINMM pasaenaM Hacrosmel gactu [pasmm.

22.1.3 VICTOYHHMKOM 3NCKTPHYSCKONH JHCPrUU MOCTOSHHOIO TOKA MOXET ObITh, KaK TSHEPATop
MOCTOSHHOTO TOKA, TaK M BHIIPSIMHUTENB, IOAYYAIOMIUN 3ICKTPHUCCKYIO JHEPrHIO OT TEHEparopa
MCPEMEHHOIO TOKA.

22.1.4 B 1omoNHEHHE K CHCTEME KOHTPOIS CONPOTHBIICHUS H3OILIIMH, YKa3aHHOH B 2.11, momxHbI
TIPUMEHATHCS EPEHOCHBIC YCTPOMCTBA ITOUCKA MECTA MOBPEKACHHS H3OIISLIHH.

22.2 CACTEMBI COEUHEHHI ATPETATOB HCTOUYHHKA JIEKTPHYECKON YHEPTHHA

22.2.1 B nomonuenne k tpeGosanuto o pasgencuun mwuH [P nmocrosHHOro TOKa Ha JBE 4YacTH,
yKazaHHOMy B 3.5.6, momyckaetcs Hanumuue AByX Hesasucumeix ['PLI, coeammsemerx mexay coGoii
KaOCMBPHBIMU TICPEMBIMKAMH HJIH IUHHOMPOBOJAMH. ABTOMATHYSCKHE BBIKIKOYATEIH JOJDKHBI OBITH
MPEAYCMOTPEHBl Ha O0CHX CTOPOHAX MEPEMBIYKH WM IMHHONPOBOoja. B sToM ciydae moaxiroucHHe
TEHEParopoB M IYOMHPOBAHHBIX IMOTPCOMTENCH MODKHO OBITH, 1O BO3MOMKHOCTH, CHMMCTPHIHO
pacmpeaenacno mexny ['PLII.

22.3 PACIIPEJIEJIEHHME JIEKTPHYECKOM SHEPTHMHA

22.3.1 Cuctembl pacpeaeacHHs U AONYCTUMBIC HAIPSDKCHMS.

22.3.1.1 B CO3C u E93Y ¢ pacnpeseneHueM Ha MOCTOSIHHOM TOKE JIOIYCKACTCS PUMEHEHHE TOJIBKO
JBYXIPOBOAHON H30IHMPOBAHHON CHCTEMBI PACHIPEACIICHHUS DICKTPUICCKON SHEPTHH.

22.3.1.2 JlonycTHMOE HANpPSDKCHHE MOCTOSIHHOTO TOKA CHIIOBBIX CHCTEM HA 3KHMAaX HCTOYHHKOB
3IEKTPUYICCKOM dHepruu He No/pkHO npesbimars 1500 B.

22.3.1.3 M P ocTOsIHHOTO TOKA XOIBKHO OBITh HPEAYCMOTPCHO, KAK MEHHMYM, ABA BOJIETMETPA.
ITpu pazaenenuu muH 'PII] NOCTOSHHOrO TOKA HA YaCTH, B KAXKAOH YaCTH JODKCH OBITh MPEAyCMOTPEH
BOJIBTMETP.

22.3.1.4 [Ins KaKIOTO BHIMIPSIMHUTENS, NUTAOIIETO IIMHBI MOCTOSHHOTO TOKA, JOJUKHBI OBITH
MPEeAYCMOTPEHBI AMIIEPMETP U BOJIBTMETP.

22.3.2 IlutaHue OTBETCTBEHHBIX YCTPOMHCTB.

22.3.2.1 Tlutanue OTBETCTBECHHBIX YCTPOHUCTB BOZMOMKHO OT INUTA PACHPCACTCHHS Ha MOCTOAHHOM
TOKE Yepe3 mpeodpaszosaresp, THOO OT OTACIBPHOTO LIUTA MIEPEMEHHOTO TOKA, [TUTACMOr0 OT FEHEPATOPOB
MEPEMEHHOTO TOKA, YAOBICTBOPSIOMUX TpeboBanmsaM 3.1 u 3.2.

22.3.3 PasmewieHne pacnpeaeuTeIbHbIX HTOB.

22.3.1.1 TPUI mOCTOSHHOrO TOKAa, TEHCPATOPHBIC Aarperarbl W BBIIPSIMUTEIH JOKHBEI OBITH
PaCIONOKCHBI B HCIIOCPESACTBCHHON OIM30CTH APYT OT Apyra, Kak ykasaHo B 4.6.6.5.
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22.3.4. Pacyer TOKOB KOPOTKOI0 3aMbIKAHHSI.

22.3.4.1 Ilpu pacyeTe MAKCHMAITBHBIX X MUHUMATIBHBIX TOKOB KOPOTKOTO 3aMBIKAHHS UCTOYHHK KOPOTKOTO
3aMBIKAHUSI, KPOME VKazaHHbIX B 4.6.32, JOMKECH COACPKATH BCE WHBIC YCTPOHCTBA (CICIHANBHBIC
JNEKTPOMEXAHHYCCKHE W JJICKTPHUCCKHE KOHJICHCATOPHBIC HAKOIMTEIH DHEPIUM, HalpHMEpP, SJIEKTPO-
MAIlIFHHEIE NMPeoOPa30BaTeiIn NEPEMECHHOTO TOKA B TIOCTOSHHBIH TOK 1 00paTHO, (PUIIETPEI ¢ KOHACHCATOPaMH
0OMBIIOl CYMMAapHOH SMKOCTH), PabOTAOIMHE OMHOBPSMCHHO M CIOCOOHBIC JaTh TOK TOAMHTKH B TOUKY
KOPOTKOTO 3aMbIKaHUs. Pacuer A pacnpeaeiuTenbHBIX YCTPOHCTB MOCTOSHHOTO TOKAa MPOM3BOAUTCH IPH
«METAUTIYECKOM 3aMBIKAHHN MEKAY HPOBOJHUKAMH MPOTHUBOTIOIOKHON MOJIPHOCTH.

Pacuer TOKOB KOPOTKOTO 3aMBIKAHHS CICAYET BBIMOJHATH NI BCEX OJCKTPHUUCCKUX LICTICH,
cormacHo 4.6.3.2, BKIKOUYAsS MPCIOXPAHHUTEIH, ABTOMATHYCCKHE BBIKIIOUATSIH U JPYToe SJICKTPOOOO-
PYIOBaHUE, a TAKXKE AN TOUYCK HA MIMHAX PacIPEICTUTCIbHOTO IMUTA MOCTOSHHOTO TOKA.

22.3.4.2 Beuny HATUIUH B KOHTYPaX TOKOB KOPOTKOTO 3aMBIKAHMS KOHACHCATOPOB H KOHACHCATOPHBIX
Oarapel, mpoLECC KOPOTKOTO 3aMBIKAHUS MOXKET CONPOBOXKAATBCS PE30HAHCHBIMH TOKAMH, BO3HH-
KalOIIFAMH B pe3yasTare oOMEHA SHEPrued MeKIy CEMKOCTHRIMM W HHIYKTHBHBIMH 3JICMCHTAMH B
VIOMSHYTBHIX KOHTYpax. B CBs3H ¢ 3THM, pacueT TOKa KOPOTKOTO 3aMBIKAHMS PEKOMCHAYETCS BHIOIHATH C
HCMOMB30BAHUEM MPOTPAMMHOIO OOCCIICUCHNS M KOMIBIOTEPHOTO MOACIMPOBAHHS COOTBETCTBYIOLIMX
CHUCTCM HMJIH HUX 3KBUBAJICHTHBIX (bpal"MeHTOB.

PacyeT TOKOB KOPOTKOrO 3aMBIKAHUS MOJKCH BBIIOIHATHCS B LEMH OT BBIXOJHBIX KICMM
BBIIPSMUTEN A0 IOWH [IaBHOro pacmpeaeintenpHoro mura (IPI), Ha BBIBOAAX aBTOMAaTHYCCKOTO
BBIKITIOUATCIIA, a Takke HermocpeacTseHHO, HA mmHAxX [PII. B mocneaneM caydac JODKCH BBHITIONHATHCS
PacucT TOKOB MOAIMUTKU BCCX OCHOBHBIX HeHCﬁ.

22.3.4.3 Peaynbrarel pacucTa TOKOB KOPOTKOTO 3aMBIKAHMS OTACIBHBIX LCTICH JOJDKHBI COACPIKATH
MEPEUCHb BEIOPAHHBIX KOMMYTAITHOHHBIX 3JICKTPUUICCKUX AINaPaToB, MPECAOXPAHATEICH H MX NACHOPTHEIC
(HOMHHATTBHBIC) TIAPAMETPBI, B TOM YHUCIC, M CCJICKTUBHBIX BHIKITIOUATCICH, JONMYCTHMBIC 3HAYCHHA
MOKa3aTeae TEPMUIECKOM CTOMKOCTH It

715 TOATBEPIKACHNS BO3MOXKHOCTH PEATH3ALINY 3ALIUTHOH (yHKLUHH BHIOPaHHBIM 000PYIOBAHHEM B
MEePEeYHE JOKHBI OBITP IPUBEACHBI PACUCTHBIC 3HAYCHHsS MAKCHMAIBHBIX H MHHHMAJIBHBIX TOKOB
KOPOTKOTO 3aMBIKAHHS, & TAKKE PACUCTHBIC 3HAYCHHSA TOKA3aTenc I°f 0 MECTy YCTAHOBKH aIlIapatos
3aIIKTHI, 32 COOTBETCTBYIOIIEE BPEM, pABHOE YCTABKE HA cpalaThIBaHUE.

OueHka Ka4ecTBa 3AUIUIICHHOCTH OOOPYIOBAHUS OT TOKOB KOPOTKOTO 3aMBIKAHHA anmaparamu
3aUTHl AO/DKHA OCYIIECTBIATHCS CpPABHEHHEM IIACIIOPTHOTO 3HAUCHHUS MOKA3ATeNd TEPMHUCCKOU
CTOMKOCTH BBIKTIOUATETS I/ ¢ COOTBETCTBYIOIIMM DACUETHBIM 3HAUCHHCM IIOKA3ATENsA TEPMHHUCCKOM
CTOMKOCTH IIPH IPOTEKAHHM TOKAa KOPOTKOTO 3aMBIKAHMA 33 BPEMs, PABHOC YCTaBKe Ha cpabarbiBaHHC
BBIKITIOUATE .

22.3.4.4 JI1a pacdyeTa TOKOB KOPOTKOTO 3aMBIKAHHA B CYIOBBIX BICKTPOIHEPreTHYECKHUX CHCTEMAX C
NOJMHBIM WM YAaCTUYHBIM PACHPEICIICHHEM OBIEKTPOSHEPIHMH HAa TOCTOSHHOM TOKE PCKOMCHIYCTCA
MPYMEHEHHE METOIVKY, NPUBEICHHON B NMPUIOKEHUN 1 K HACTOAILICMY Pa3lciy.

22.4 BAIIIUTHBIE YCTPOMCTBA

22.4.1 3amMbIKaHHEe HA CTOPOHE reHEePaTOPa MOCTOSTHHOIO TOKA.

22.4.1.1 Ilpu cpabarsiBaHKY 3aLTUTH, YKa3aHHOH B 8.2.6 reHeparop ao/mkeH otkimodarses ot ['PUI u
ero Bo30y»KICHHE TO/DKHO aBTOMATHUECKH CHUMATHCS.

22.4.2 3ambikaHHEe Ha CTOPOHE BBLINPSIMHTEJISI.

22.4.2.1 BrmmpsavuTenu TODKHBI ObITh CHAOXKEHBI YCTPOHCTBAMU 3ALIUTHI MPOTHB MEKAYOTIOCHOTO
KOPOTKOTO 3aMBIKaHHS B KaOene WK MIMHOMPOBOAE, coeauusoneM Boimpsvures U [PLI,

22.4.2.2 C nenpio KOHTPOJIS 3aMBIKAHHS Ha 36MITIO TIOMIOCOB B 0OOPYIOBAHHMA U B hHACpAX CHCTEMBI
MOCTOSIHHOTO TOKA JOJDKHBI MPHUMEHATHCS YCTPOHCTBA AU GdCPCHIMATBHON 3aIUThI.

22.4.2.3 TIpu mr00bIX 3aMBIKAHHAX Ha KOPIYC B CHCTEME JO/DKHA CpabaThiBaTh 3BYKOBAas H CBETOBAs
CUTHATH3ALHS.
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22.4.3 3amuTa KOHAEHCATOPOB.

22.4.3.1 EMKOCTHBIC HAKONHUTCIH DICKTPOIHEPTHM (KOHACHCATOPH M KOHACHCATOPHBIC Oarapen)
PacIpeIeIMTENbHBIX YCTPOHCTB MOCTOSHHOTO TOKA JODKHBI UMETh OBICTPOASHCTBYIOILYIO 3AIMUTy OT
TOKOB KOPOTKOTO 3aMBIKAHHS B Ka)KIOH OTAENBHOM CeKIMH U 0olee MEIICHHYIO HAa BXOJC/BBIXOIC
HAKOITUTCJIA.

22.4.3.2 Konaencaropsl 3B¢Ha MOCTOSHHOTO TOKA MOTYITPOBOTHUKOBEIX HHBEPTOPOB DJICKTPOIPHUBOAA,
MOJIYYAIOLIET0 SICKTPOIHEPTHIO OT PACHPEACTUTENbHBIX YCTPOHUCTB IIOCTOSHHOTO TOKA, C LEJBIO
YCTPaHCHUS WM CHIDKCHHS HOJNUTKH TOKOM PaspsAa W TEHEPHPYEMBIM DIEKTPUUYECKON MAIIMHOHM IpH
KOPOTKOM 3aMBIKAHHH B MCTOYHHKE, JOJDKHBI OBITh, IO BO3MOXKHOCTH, 3a0noxupoBanbl auozamu. Ilpu
OTCYTCTBHH TakoOH BO3MOXKHOCTH, NOAKIIOUEHHE K PACIPEACTUTEIBHOMY YCTPOMCTBY MO/DKHO
OCYIIECTBIATECS YEPE3 ICMCHTHI 3aIUThI ¢ MOBBIICHHBIM OBICTPOACHCTBHEM.

22.5 DJIEKTPHUYECKHE MAIIWHBI

22.5.1 Teneparopsl IOCTOSHHOTO TOKA M 3JICKTPOIBUTaTeIM HOMHHANbHOM MomHOCTEIO 1000 kBT 1
Oonee MOMKHBL OBITH 0OOPYOOBaHHE ycTpolicTBamu guddeperumansroi 3amurel, s 3Tol nemm Ha
KOPIyCE JABUrareis I0/DKHA OBITh MPEIYyCMOTPEHA OTAENbHAS KOpPOOKa BHIBOAOB, pacmoniaracMmas C
MMPOTHBOIIOJIOXKHOH CTOPOHBI OT TJIABHOM KOPOOKH, B KOTOPOH JOMKHBI OBITH IPEXYCMOTPCHBI
YCTaHOBOYHBIE MECTa I AaTIMKOB IuepeHIHanbHOM 3auTsl.

22.5.2 TeHepaTopsl NIEPEMEHHOTO TOKA M BCTPOSHHBIE B HUX BBIIPAMHUTENSIMH MOTYT UMETh OOILIyIO
CHCTEMY OXJIAKACHHS.

22.6 TPAHC®OPMATOPEI IATAHUA IMIOTPEFUTEJIEN IEPEMEHHOTO TOKA

22.6.1 TpauchopMaropsl, MUTACMBIC OT TPEOOPA3OBATEIICH, H UCTIONB3YEMBIE B KaUeCTBE HCTOYHHKA
SNEKTPOIHEPrHH, JOKHBI COOTBETCTBOBATH HOPMHUPYEMBIM MapaMeTpaM JOITyCTUMON CKOPOCTH U3MEHE-
HUM HANPSDKCHUH NPH IUTAHUH OT UMITYJIECHEIX HCTOYHHKOB.

22.7 MPEOBPA3OBATEJIN JIEKTPUYECKON YHEPTHU

22.7.1 OtBoA TEma OT CHIOBBIX MOJIYIPOBOAHUKOBBIX BJIEMCHTOB MPeoOpa3oBaTelicii ¢ pacmpeae-
JICHHEM DJJICKTPOSHEPTHH ITOCTOSHHOTO TOKA, MOXET OCYIICCTBIATBCA KaK C MOMOIIBIO CHCTEMBI
BO3AYIIHOTO OXJAXKICHHS, TaK U JKHUIKOCTHBIX OXJIQJUTENICH BO3AyXa.

22.7.2 Boimpsmuteny, MpeIHA3HAYECHHBIE U [ApajUIeIbHOU paboThl, AOMKHBI OBITH CIOCOOHBI K
PaBHOMEPHOMY PaCIIpeNeICHUIO HATPy3KH, BKIIOYAs KPAaTKOBPEMEHHYIO TIEPETPY3KY.

22.7.3 Toxaepxanue HAIPsHKEHUS Ha BEIXOAE HEYIPABISICMOTO BBHIIPAMHTENI MOXKET ObITh obecre-
YEHO CHCTEMOH BO30Y>KICHHMSA I€HEPaTopa, MCIOIb3yeMOrO B KAUECTBE MCTOYHHKA NEKTPOSHEPIHH IJIA
JAHHOTO BBIIPSIMUTEA.

22.7.4 BeIIpSAMHUTEIM HCTOYHHMKOB 3JEKTPORHCPTHM IIOCTOSHHOIO TOKAa JOJDKHBI COAECPXKATh
YCTPOWCTBO A OTPAHHYCHHS MEPEHANPSKCHUH M IpueMa H3OBITOYHOH JHEPrMM Ha BBIXOAE
BBITIPSMUTES, TTOAKIIOUCHHOTO K PACHpeaeIUTENIBHOMY YCTPOHCTBY MOCTOSIHHOTO TOKA.

22.7.5 B kadecTBe BHIIPAMHTEICH HCTOYHHMKOB 3JICKTPOIHEPIHH IMOCTOSHHOTO TOKA MOIYCKACTCSH
MIPUMEHEHUE AKTHUBHBIX YIIPABIAEMBIX BBIIPSAMUTEICH, MOCTPOCHHBIX MO MPUHLMITY HMCTOYHHKA TOKA C
BO3MOXKHOCTAMM CTaOMIHN3aIMHU BBHIXOAHOTO HANPsDKECHUS M C JOTIONHUTCIbHOM (yHKIMeH KoMneHcarmu
PEaKTUBHON MOINHOCTH Ha BXOJE.

22.7.6 Hueeproper 'OV nomKHEL MMETh BO BXOAHOM LICHH IOCTOSHHOTO TOKA YCTPOMCTBO I
OTpaHMYCHHS IIEPEHANPSDKCHUH U NpreMa H30bITOYHOW JHEPTUH OT JIEKTPONIPHUBOJA B PEXHMME
PEKyIepaLyu.
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22,77 B BHIXOAHBIX LETSX HHBEPTOPOB AO/DKHBI YCTAHABIMBATHCS (PUIBTPBI AT OTPAHIMCHUA
CKOPOCTH H3MEHCHHS HANPSKCHHMSI [0 AOMYCTHMOTO YPOBHSA W 3aIUTHl H30ALMHM Ha OOMOTKAX
JNEKTPHIECKOM MaluHbl, 1160 TpaHchopMaTopa, MOIKIIOMEHHOTO K HHBEPTOPY.

22.8 TPEBHBIE JJIEKTPUYECKHE YCTAHOBKH

22.8.1 B cocras rpe6HOM 3eKTPHUSCKON YCTAHOBKHY, ITOTYYAIOUICH 1 HCIIOIB3YIOMEH STCKTPHICCKY IO
SHEPTHUIO MIOCTOSIHHOTO TOKA, BXOAHT CIEAyIOLIce 000pyA0OBaHNUE:

.1 raBHBIC reHEPATOPHl MEPEMEHHOrO TOKA (MM MOCTOSIHHOTO TOKA) CO CBOUMHM YCTPOHCTBAMH
VIOpaBICHU — HE MECHEE 2 IIT.;

.2 MOJYIPOBOJHUKOBBIM IpeoOpa3oBaTesib — BBIOPAMHTEIb (MOXKET BCTPAHUBATBCSA B KOPIIYC
reHeparopa, a mpy MPHMMEHSHHM [EHEparopa MOCTOSIHHOIO TOKA — HE HCIIONB3YETCs), HEYNPaBIIeMBbIi
WIH YIPaBIEMbIH, A1 KaXIOTo reHepaTropa,

.3 I'PIII nocTosSHHOrO TOKA, PA3ACACHHBIM HAa JABC YacTH MEXKCCKLHMOHHBIM aBTOMAaTHUCCKHM
BBIKITIOYATENEM, WM PA3BEAUHUTEIEM,

.4 HAKOTIUTE/TH, KOMIICHCHPYIOIHE HEJOCTATOK WIH H30BITOK 3JIEKTPUUCCKON SHEPTHUH;

.5 monympoBOAHMKOBEIE MpeobpasoBareii — HHBCPTOPEl ['DY i1 mHTaHMS CTATOPHBIX OOMOTOK
rpebubix 3nexTpoxsurareneit (I'9J]) mepeMeHHBIM TOKOM (MU HpeoOpa30BaTeIH IOCTOSHHOTO
HAIMPSDKCHUS ISl IATAHUS SIKOPHBIX 00MOTOK ['D]] MOCTOSAHHEIM TOKOM) — HC MCHCC 2 INT.;

.6 yCTpO#CTBO (OMI0K) YIIPABICHUS WITH KOHTPOIUIEDP CHCTEMBI DJICKTPOJBIDKCHHS — HE MCHEE 2 INT.)

7 rpebHo#t snexrpuveckuii gBuratens (I'DJ]) — oxmn wam Gonee. [t rpeOHBIX SICKTPHUCCKHUX
YCTaHOBOK ¢ oxHuM '], ZOMKHO OBITh TIPESIYCMOTPECHO ABE CHCTEMBI CTATOPHBIX OOMOTOK, ITOJTY JArOIHIX
NMUTaHHEC — KaxZas OT CBOETO MOIYIPOBOJHHKOBOTO HWHBEPTOpA, WM JBC SKOPHBIX OOMOTKH,
MOJTYYaIOIUX MTUTAHHE — KAKAAI OT CBOCTO MPEeoOPa30oBareiisi MOCTOSHHOTO HANPSDKCHMS.

22.8.2 Ina I'9Y 10mxHO npeaycMaTpUBaThCs, Kak MUHHUMYM, JBa MOMHOCTBIO HE3aBHCHMBIX OTACIBEHO
YCTaHOBIICHHBIX MONYIPOBOJHUKOBBIX MPEOOPA30BaTENs YacTOThI (MIIH, COOTBETCTBEHHO, 1BA HHBEPTOPA,
MONYYAIOLINX 3JICKTPOIHEPTHIO OT PACIPEACIUTENBHOTO IIUTA MOCTOSHHOTO TOKA, WIM ABa Mpeodpaso-
BaTe/Isl MOCTOSHHOTO HAMPSHKCHMS), MUTAIOMINX OTACIBHBIE CHCTEMBI OOMOTOK IPeOHOrO 3IEKTPOABHIa-
Tes (MM OTIACABHBIX 3JICKTPOABUTATENICH).

Ecnu nmpeobpazosarens nmogaet muranue Ha ['DJ] HOCTOAHHOTO WIH MEPEMEHHOTO TOKA € MOCTOSHHBIM
BO30YKACHHUEM (B T. 4. OT MOCTOSIHHBIX MarHUTOB), TO B [IABHOM LEMH «ABUrare)ib — MpeoOpa3oBare/ib»
JOJDKHO OBITh TPCAYCMOTPCHO OBICTPOACHUCTBYIOIIEE VCTPOMCTBO 3aIUUTBHI, HANPHMEP, BBIKIIOYATEIIb-
PasbCaANHUTCIIb, KO’I‘OpLIﬁ o CUrHaITy yc’I’pOI\/’ICTBa AUArHOCTUKH, aBTOMATHUYCCKH OOJDKCH Pas3pbiBaTh
[JIABHYIO LIETb B CIy4ac HCHCNIPABHOCTH BhIIpsiMuTed, HHBepTopa ITNTY miu KopoTKoro 3aMbIKaHHs Ha
BXOJIC HHBEPTOPA, MOTYYAOIIETO JIEKTPOIHEPTHIO OT PACIIPEACSIHTEILHOTO IHUTA TOCTOSHHOTO TOKA.

22.8.3 Llermu xaxaoro ¢uiIbTpa, OrpaHUYHUBAIOMETO A0 ZOIYCTUMOTO VPOBHS HCKAKEHHS CHHYCOH-
JTbHOCTH HANPSOKCHHS AOJLKHBL MMETh 3aI0UTY OT CBEPXTOKOB K TOKOB KOPOTKOTO 3aMbikanust. IIpu
KOHCTPYHPOBAHHUH CHIIOBBIX (DHIBTPOB HEOOXOAHMO DPAcCMaTpHBaTh BO3MOXKHOCTb BBEJICHHS B CXEMBI
JIOTIOJIHUTEIBHBIX SJICMCHTOB, CHIDKAIOLINX TOKHM HOJIUTKH OT KOHJCHCATOPOB M HX KOIEOATCIbHOCTE B
PeKUMax KOPOTKHUX 3aMbIKAHUHM BHEITHHX ueneﬁ.

LenoctHOCTh mpeaoxpaHuTeNeH B LEMsIX (GHUIBTPOB JOKHA KOHTpoiupoBarecs. Ilpu meperopanuu
nroboro mpeaoxpanutelst A0/okeH Obrte curnan AIIC.

22.8.4 3amura OT KOPOTKHUX 3aMBIKAHMH W TICPETPY3KH ABHUTATEAI MOXET OOCCIICUMBATBHCS
HHBCPTOPOM HJIM CUJIOBBIM PCTVYIATOPOM, INOAK/IKYCHHBIM K PACTIPCACIUTCIIPHOMY IMUTY HOCTOSIHHOTO
Toka. [Ipu 5TOM MO/KHBI OBITE TPUHATHEL BO BHUMAHHUC Da3IHYMS B KOHCTPYKIMSIX TI'PEOHBIX
ANCKTPUICCKUX MalmnH ( CHHXPOHHAS MAlllMHA, MAINHA C BO30YXKACHHEM OT IOCTOSHHBIX MAarHHTOB,
ACHHXPOHHAsS MAlIMHA, BCHTAIPHO-UHAYKTOPHAS MAIlWHA WM MAIIHHA TOCTOIHHOTO TOKA).
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TIPHIIOXEHHE 1 (PEKOMEH/VEMOE)

METOAUKA PACYETOB TOKOB KOPOTKOI'O 3AMBIKAHMSA B CYAOBBIX
SJEKTPOIHEPTETHYECKHNX CHCTEMAX
C PACIIPEAEJEHHUEM DJIEKTPOOHEPTHH HA TIOCTOSAHHOM TOKE

BBEAEHHE

Hacrosmas MeToamka pacmpoCTpaHSETCS HA CYAOBBIE SNEKTPOdHEepreTracckue cucrembl (I3C) ¢
TMOJIHBIM HJTH YaCTHYHBIM PACHPCACTICHHUCM JJICKTPOSHCPTUH HA MOCTOSIHHOM TOKC. MeTO,E[I/IKa NnpuMCcHUMa
IS CyJOB Pa3siMYHOTO HA3HAMEHHA ¢ ABTOHOMHEIMH H ¢AHHBIMH DJC ¢ HCTOYHHKAMH 3JIEKTPOIHCPTHH
MEPEMEHHOTO TOKA W NPUEMHUKAMH 3JIEKTPOSHEPTHH MEPEMEHHOTO M MOCTOSHHOTO TOKA.

B MeTOAMKE H370XKEHBI OCHOBHBIE TIOJIOKEHHS PacyeTa VAAPHOTO TOKA KOPOTKOro 3ambikanus B DJC ¢
pacrpee/ieHHeM HA TOCTOSHHOM TOKE C IC/IBIO ONPCACICHUS JJICKTPOJMHAMHUECKOH YCTOWIHBOCTH
3aIMUTHO-KOMMY TALIHOHHOH anmaparypbl U COOPHBIX INHH MOCTOSHHOTO TOKA.

COKPAIIIEHUS

AB — akxkyMmymaTopHas Garapes

AB — aKTHBHEIH BHIIIPIMHTEND

AW — aBTOHOMHBIH HHBEPTOP

BI' — BeHTHIBHEIH IeHEpaTOp

BPK — BuHTO-pyncBas KOIOHKA

BPIIl — BuHT peryaupyeMoro mara

BCT — BeHTHIIBHBIH CHHXPOHHBIH TCHEPATOP
BOIIl — BuHT (HUKCHPOBAHHOrO Inara

I'A — reHeparopHbI# arperar

I'B — rpebHoit BHHT

I'Jl — rnaBHBIH ABUraTCIBh

I'PII] — rnaBHBIH pacnpeACIMTENbHBIA IIUT
I'3/1 — rpebHoit 3MCKTPOABHATATEIIb

DY — rpelHast SICKTPHYCCKAS YCTAHOBKA
A" — nuzenb-reHeparop

E9DC — eaunast 3ICKTPO3HCPrCTHUCCKAS CHCTEMA
EQ3YV — eaunas 31eKTPO3HEPIeTHICCKAsT YCTAHOBKA
Kb — xoHzaeHcaTopHas Oarapest

K.3. — KOPOTKOE 3aMBIKaHHE

HB — HeynpapiseMblii BRIIPSIMHTEIb

I — npuBOAHO# ABUTATEID

I1Y — noapynusaromee ycTpoHcTBO

PIII — pacnpeacauTenbHBINA DIAT

CAPH — cuctema aBTOMarddgeCKOro PEryHpOBAHHS HANPSDKCHUSA
CI' — cuHXpOHHEI TeHEpaTop

COJl — cucteMa 3ICKTPOABHKCHHS

C3C — cymoBas 3NMCKTPOCTAHLMSL

VB — ymnpaBnseMslii BBIIPSIMHUTCITh

AC — 3neKTPOABKYINAS CHIIA

9V — sHepreTHYECKas yCTAHOBKA

93C — 3MEKTPOIHEPIETHIECKAS CHCTEMA



Ipasuna xknaccuurayuu u NOCMPOUKY MOPCKUX CYOO08
XI-174

1 OBIIHUE NOJOXEHUA

B MeToauxe mpeacTasiIcH YIPOIICHHbIN aHATUTHYECKUH PacucT yAapHOTO TOKA KOPOTKOTO 3aMBIKAHHS
B CYOOBHIX 3nekTposHeprerrucckux cucremax (99C) ¢ 4acTHYHBIM HIIM MOIHBIM PACHPCACICHHCM
AIICKTPOIHEPTUK HA TIOCTOSIHHOM TOKE.

B karecTBe MCTOYHHKOB 3IEKTPOSHEPTHH MPELYCMOTPEHO HUCMOIb30BAHUE TPEX(a3HBIX CHHXPOHHBIX
ICHEPaTOpPOB.

CyzOBBIE MPUEMHUKH 3JIEKTPOIHEPTHM MEPEMEHHOTO TOKa MOIYT MOJYYars MUTAHUC HEMOCPEICT-
BCHHO OT I'€HEPATOPOB IEPEMEHHOIO TOKA MIIH OT PACIPEAEIUTENPHBIX IMUTOB MOCTOSHHOTO TOKA Yepe3
HWHBEPTOPHI.

Cyz0BbIE IPHEMHHUKH SIEKTPOIHEPTHH IIOCTOSIHHOTO TOKA ITOTYYAIOT TUTAHUE OT PACIIPEACTUTEILHBIX
LIIUTOB NMOCTOSHHOTO TOKA, KOTOPEIE MOAKIIOYEHBI K T€HEpaTopaM MOCPEICTBOM BBIIPIMHTEIICH.

Ilpu momHOM paclpeJeNeHUH JIEKTPOIHEPTHH Ha IIOCTOSIHHOM TOKE BCE CYAOBBIC IPHCMHHKH
3NEKTPOSHEPTUH MOJYYAIOT IIMTAHHE OT CETH HA IOCTOSHHOM TOKE YEpE3 MONYMpPOBOJHHUKOBBIC
urBepTops! WK HanpsaMyio ot I'PII] mocrosHHOTO TOKA.

[pu gacTHIHOM pacHpeeIeHUH DISKTPOSHEPIHH Ha MOCTOSHHOM TOKE YacTh CYAOBBIX IPHEMHHKOB
noay4uaet nutanue ot I PII mepeMeHHOTro TOKa, MOAKITIOUCHHOMY HAIPSAMYIO K TCHEPATOPaM EPEMEHHOTO
ToKa, Apyras gacts — oT PII] nocrosHHOTO ToKa noakmoueHHOMY K I'PII] mepeMeHHOro Toka HocpeACTBOM
BBINPSMUTEIICH M TPAaHCHOPMATOPOB.

Lene mpoBeacHuUS PacUSTOB — MPOBEPKA 3AIUTHO-KOMMYTALIHOHHOTO 000PYAOBaHU ¥ COOPHBIX IIHH
MOCTOSIHHOTO TOKA Ha 3ICKTPOANHAMHYECKYIO CTOMKOCTS.

B ka4ecTBe pPacyeTHOrO KOPOTKOTO 3aMBIKAHMSA (K.3.) HMPHHATO ABYXIIOIIOCHOC METALIMYCCKOC K.3. B
CETH IHOCTOSHHOTO TOKA.

MeTtoauka OTHOCHTCSA K PacueTy TOKOB K.3. B aBTOHOMHEIX M emuHbix JJC. B exmmbx 99C ot
[JIABHBEIX T€HEpaTopHbIX arperaroB ([A) momywarorT muTaHHE Kak OOWICCYIOBBIE MPHEMHHKH 3JICKTPO-
SHEPrHH, TaK U CygoBas cucrema daekrpoaswkeHmst (COJT).

Pacuer TOKOB K.3. C/IGAYET MPOU3BOLUTE IO HAHOOJEE TSHKEIOMY I10 YCIOBHAM KOPOTKOTO 3aMbIKAHUS
pexumy paborsr I3C.

JUis IPOBEPKU ANmaparoB 3alMUTH HCTOYHMKOB U CEKLOHHBIX aIaparoB CieAyeT BHIOMpaTh TOUKY K.3.,
4yro0Obl BEAMYMHA TOKA K.3., IPOTEKAOLIETO Yepe3 3AlUUTHBIA ammapar Wid TOKOMPOBOA, JOCTHrana
MAaKCHMAIIbHO BO3MOXKHOTO 3HAYEHUH.

DNEKTPOAVHAMUMECKAS CTOMKOCTh ammaparoB W TOKONPOBOJOB ONPEACISCTC BENIHYMHON IOIyCTH-
MOIo0 MakCUMaJIbHOT'O TOKa K.3.

Tepmuueckas CTOMKOCTh OMPEACISIETCS BEIMYHHON TCIUIOBOTO BO3JCHCTBHA TOKAa K.3. 332 BpPEMI
Cpa6aTbIBaHI/IH 3alIUTHI. B HaCTOSIH.[eﬁ MCETOAUKE PACHUCT BCJIHYIHHDBI TCIIJIOBOTO BOMeﬁCTBHﬂ TOKa K.3. HC
MPOU3BOJUTCS.

[Ipu pacueTe 3MEKTPOAMHAMHUECKON CTOMKOCTH AlaparoB U TOKOMPOBOJOB HEOOXOAUMO YUHTHIBATh
VIApHBIA TOK pa3psija KOHICHCATOPOB BBINIPSIMMTEICH M HWHBEPTOPOB, YCTAHOBICHHBIX Ha CTOPOHE
IIOCTOSIHHOTO TOKA.

Pacuer TOKOB TEIIOBOTO BO3ACHCTBHUSL TOKA K.3. MPOU3BOIAMUTCS OE3 yUeTa CHCTEM aBTOMAaTHYECKOTO
PETYITUPOBAHMS HAMPSDKCHHS BEHTIJIBHBIX CHHXPOHHBIX reHeparopos (BCT).

Pacuer TOKOB K.3. OPOU3BOAUTCA IOCJICAOBATCIBPHO, IIYTCM aHalu3a CXEM TJIAaBHOIO TOKaA,
ONPCACICHHST MCTOYHHKOB TIOJAIUTKH TOYKH K.3., COCTABICHHEM PACUCTHOH CXEMBI, BEIOOPa PaCUeTHBIX
TOYCK K.3., OOOCHOBAHHS M BbIOOpa pacdeTHOro pexkuma padoTel IIC M HCTOYHHMKOB MOAIHTKH,
COCTaBJICHHSI PACUCTHON CXEMBI 3aMCIICHUS, PAcdeTa TOKOB K.3. OT K&KIOTO MCTOYHHMKA MOANHMTKH H
pacyera CyMMapHOTO TOKa K.3.
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2 CXEMBI ITTABHOI'O TOKA 33C

2.1 Crpykrypnas cxema IIC ¢ YACTHYHBIM pacHpeieeHHEM JJIEKTPOIHEPrHH HA NMOCTOSIHHOM
TOKe.

Cyzoseie DOC MOXKHO pa3genuTh HA CHCTEMBI C YAaCTHYHBIM HIHM MOJNHBIM pachpeieicHHEM
BBIpabaTHBaEMON SIIEKTPOIHEPTHH HA MOCTOSIHHOM TOKE.

Ipu "acTHYHOM pacHpeeneHHH 3IEKTPOIHEPIHH HA MOCTOSHHOM TOKE YacTh CYAOBBIX IPHEMHHKOB
MOJTy4aeT MUTaHUE HEMOCPEACTBEHHO OT CHHXPOHHBIX F€HEPaTopos nepeMeHHoro toka. OcrainbHas 4acTb
Yepe3 CeTh MEPEMEHHOTO TOKA IOCPEACTBOM BHIMPSIMHTEIICH H HHBCPTOPOB.

B 99C ¢ 4YacTHYHBIM pACHPEACACHHCM 3JICKTPOIHCPTHH HA MOCTOSIHHOM TOKC HCTOYHHKH
anexrposneprun (I'A) paboTarT ¢ MOCTOSHHOM YacTOTOH BPAIICHUS W BHIPAOATHIBAIOT SICKTPOIHEPTHIO
MIEPEMEHHOTO TOKA ¢ HOMHMHAIBHBIMH IaPaMETPaMH MO HANPSDKCHHIO M 9aCTOTE.

B AAHHBIX CHCTEMaxX HUMCIOTCA JIOKAJIbHBIC YUYACTKH C PACcHpCACICHHUCM JJICKTPOSHCPruu Ha
nocrossHHOM Toke. Pacmpemenurensubie muthl (PIII) mocToAHHOrO TOKa MONydYarOT MHTAHWE 4Epes3
BBINIPSIMUATENN M CHIOBBe TpaHcthopmaropel. Yame Bcero ama muranmst PII mocrosHHOro Toka
HCIIONB3YIOT TPEXOOMOTOUHEIE TpaHCGOPMATOPhl HANPSDKEHUS C ABYMs BBIXOAHBIMH OOMOTKaMHU
caBUHYTHIM B mpocTpancTee Ha 30 311, rpan. K kaxaoit BTopuuHOii 0OMOTKE HOIK/IIOUCH HEYIPABISICMBbIii
MOCTOBOH IOJyNPOBOJHUKOBBIH BBIIpAMHTENb. Takoe noaxmoueHue HB nosrilaeT kauecTBo 31€KTpo3-
HEPruy B CYAOBOM CETH MNEPEMEHHOTO TOKA M CHHXKACT KOS(DPHLMEHT HECHHYCOHUZAIBHOCTH (HOPMBI
KPUBOH HANpPSKEHUS

OO0mecyaoBrEe NPUEMHUKH 3ICKTPOdHEpPruu moiydaror nutaHue or [PII mepemeHHOro Toka.
MomHsli CyAOBOH 4acTOTHO peryiaupyemsrii snextponpusox — ot I'PII mocrosHHOro Toka uepes
TIOTyTIPOBOIHUKOBEIC aBTOHOMHEIC HHBEPTOpHI (AM).

33C ¢ 4acTHIHBIM paclpefeIeHIEM 3ICKTPOIHEPTHH Ha MIOCTOSHHOM TOKE HaXOMAT MPUMEHEHHE MPH
HCITOJIb30BAHHH KOM6I/IHI/Ip0BaHHI>IX NpPOnyJIbCUBHBIX KOMILICKCOB.

B xoMOMHHPOBaHHBIX MPOIYJIECHBHBIX KOMIUICKCAX Jjisi mpuBoaa rpebroro BuaTa (I'B) omHOBpe-
MEHHO HCHONB3yETCs [IaBHbIA TemwioBod asurarenb (I7]) m rpebHoit asnextpoxsurarens (I'3/1). B
kagectBe ' B MOXKET MPUMEHATHCS BHHT (PHMKCHPOBAHHOTO WM perymupyemoro mara (B®III, BPIII). B
xauectse ['A mpumensirorest musenb-reneparopsl (). B xadecTBe mpuBOIHOrO ABHrareiisl — JU3CIb HITH
rasoBas TypOuHa.

Or I'PII] noCTOSHHOTO TOKA MOTYT IOJIY4Yarh HMHTAHHUC MOINHBIC YACTOTHO PErYIHPYEMBIC CYAOBHIC
BIICKTPOIPHBOIBI, B TOM HYKCIC Hogpyiusaromue ycrpoiicrea (I1V).

B nporecce skcmyaranum CyaHa BO3MOXKEH aBTOHOMHBIH pexum padotsr I'DJ] mma I']] Ha rpeOHOit
BUHT WM X COBMECTHAs padora.

Tunosas crpykrypras cxema 3IC ¢ YaCTHYHBIM PACHPEACICHUEM 3JICKTPOIHCPIHH HA MOCTOAHHOM
TOKC U KOMOHMHHUPOBAHHEIM IPOIY/IbCHBHEIM KOMILICKCOM MPCACTABICHA HA puc. 2.1.

B cocraB mpeacrasnenHo# Ha puc. 2.1 crpykryproit cxembt IIC ¢ 4aCTHYHBIM PACTIPEACICHUEM
ANICKTPOSHEPTUM HAa IIOCTOSIHHOM TOKE BXOAAT JH3Cib-TCHEpaTropHbie arperarsl [/, paGoTaromue ¢
nocTossHHOM wacToTol Bpamenus. [P mepeMeHHOro Toka 2 MOMydYacT MATAHWE HETIOCPEACTBEHHO OT
AT /. I'PIII mocrosHHOrO ToKa 5 mosy4aet muranue ot I'PI nepeMeHHOrO TOKa 2 depe3 TpeXoOMOTOUHbIC
TparcdopMaropsl 3 U ABCHAALATUNYILCHBIC MOCTOBBIC BHIMPAMUTEIH 4.

Or TI'PII mocrosHHOro Toka 5 mony4aror mmranue rpeOHbiec snexrpoasurarenu (IIM) 7 u
BIICKTPOABUTATEIH MOAPYIHBAIOIIX YCTPOHCTB /3. CymoBbie MPHEMHHUKH JNIEKTPOIHEPTHH MEPEMEHHOTO
TOKa NOJYy4aroT nmuraHue HernocpeacTBeHHO oT I'PII mepeMeHHOro Toka 2 ¢ MOMOLIBIO MOHHKAKOILIETO
cuoBoro Tparchopmaropa /1.
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Puc. 2.1 CrpykrypHas cxema 95C ¢ 4aCcTMUHBIM paclpesie/IeHHEM DIISKTPOSHEPIHH Ha MOCTOSHHOM TOke H KOMOMHHPOBaHHBIM
IIPOMY/ICHBHBIM KOMILICKCOM:
1 — mu3ens-renepatopsl; 2 — I'PII nepeMeHHOro Toka; 3 — TpeXO0OMOTOUHbBIE TPaHCHOPMATOPEL,
4 — noynpoBoAHUKOBLIE BhINPsAMUTeNH; 5 — I'PII] nocTosiHHOrO TOKa; 6 — MOJIYHPOBOJHHKOBbIE HHBEPTOPBI, 7 — rpeGHOMN
9IEKTPOJIBUTATENb, 8 — IVIABHBIN JBUTaTeNb; 9 — pepykTop; /0 — rpebHOll BUHT, /] — moHMKatowmuii Tpanchopmatop;
12 — obmecygoBble IPHEMHUKH 3IIeKTPOSHEPTHH;, 13 — MOApYIHBalOIee YCTPOHCTRBO

2.2 CrpykrypHbie cxembl DJC ¢ MOJHBIM pacnpeaeieHHeM J1eKTPOIHEPTHH HA MOCTOSIHHOM TOKe.

B 93C mnonHBIM pacmpeaeaeHHEM BHIPAOATBIBACMON JJICKTPOSHCPTHH HA IMOCTOSHHOM TOKE BCH
BbIpaGaTeiBacMast A 3ICKTPOSHEPrHs IMOCTYNACT YEpPE3 MOMyNPOBOAHMKOBbIC Bohmpsmureau k ['PIIT
MOCTOSIHHOTO ToKa. I'A paboTaloT ¢ MepeMEeHHOM JaCTOTOH BpALICHHS WIH HMEIOT HECKOJIBKO YCTABOK MO
gacToTe BpalneHWs. JlaHHBIE CHCTEMBI NPHUMEHSIOTCS HA CYAAX C MOIHBIM JJICKTPOJABIDKCHHEM HIIH C
MOIIHBIM CYAOBBIM DIIEKTPOIIPHBOAOM.

B 3aBUCHMOCTH OT Ha3HAUCHHA M apXUTEKTYphl cyaHa B DDC MOIyT NPUMCHSTHCS OJMH HIH ABA
yaaneHusx apyr ot apyra I'PII] mocrosaHOoro toxa. Mexay codoii I'PII] coeanHEHB! IIHHOMPOBOAAMHU
i kabenem. I'PII moryT pacmonararscs B MalllMHHOM M MOTOPHOM ITOMCLICHHH.

B xauectBe QIICKTPUICCKUX I'CHCPATOPOB IMPUMCHIIOTCS CUHXPOHHBIC TCHEPATOPHI C 3JICKTPOMArHuT-
HBIM B036y)K,ZleHI/IeM HIIH C BO36y)K,Z[eHI/IeM Ha TOCTOSHHBIX MarHuTax. B xauectee NOJYIPOBOAHUKOBBIX
BBIIPSIMHATEICH NPHMEHAIOT MOCTOBBIE CXeMHBI. BhimpsiMurenun mMoryT ObITh HEyIpaBsieMbIe HA TUOAAX,
yIpaBIsieMble Ha THPUCTOPAX M AKTHBHBIE BRIIPSIMHTEIN HA TPAH3UCTOPAX.

B kauectBe HHBEPTOPOB MpUMEHSIIOT AW, BHIMOJAHEHHBIE OOBIYHO MO MOCTOBOM CXeMe Ha
TPaH3UCTOPAX.

COJ1 ¢ aByms rpeOHbIME yeTaHoBKaMH (['AY) npuMeHATCS Ha OMHOBAJIBHBIX M ABYXBAaJbHBIX Cyzax. B
Ka4CCTBC ,HBH)KHTGHeﬁ MOTYT HNPUMCHATBCA rpeGHbIe BHHTHBI C Hp}IMOI\/'I nepe,z[aqef/i Bpamaromero MOMCHTA
ot ['D]] unm BHHTO-PYNEBEIE KOIOHKH.

Ha puc. 2.2-1 npuBeaena crpykrypHas cxema IIC ¢ MOMHBIM Paclpeac/iCHUEM BhIpabarTsBaCMOM
DNICKTPORHEPTHH HAa TMOCTOSHHOM TOKe ¢ ABymsa [QY, mamooGoporasivu I'DJ] u mpsamol mepemadei
Bpalaroimero MOMEHTa Ha BHHT.

B mannoii cxeme TA / paboTaror ¢ IIEPeMEHHOI YacTOTOM BPAIUCHHS U BBIPAOATHIBAIOT SJICKTPOSHEPTHIO
MIEPESMCHHOTO TOKA, KOTOpas Hepe3 MOIYIPOBOAHHMKOBEIC BIpsivuren 2 nocrymaeT k I'PI mocrosHHOTO
toxa 3. Or I'PILI 3 mony4aroT NUTaHKE MONTYMPOBOTHUKOBBIC HHBEPTOPEL I DY 4.

I'9)] mepeMeHHOTO TOKa S MOMYYaloT MUTAHHE OT MHBEPTOpa 4 W MPHUBOASAT B ABIDKCHHE IPEOHBIC
BuHTHl 6. '] 5 BHINONHEHBI PEBEPCHUBHBIMU M B MPOLIECCE DKCILIyaTalu JaHHEIX ['JY BO3MOXKEH HX
MEPEXO/ M3 ABUTaTCIbHOTO B TEHEPATOPHBIH PEKUM PabOThI.
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IMoxpynusaromee ycTpoHcTBO /] M 0OIMIECYA0BBIE MPUEMHUKH SIEKTPOIHEPTHN 9, TIOTYYAIOT IMATAHKUE
ot I'PII] mOCTOSHHOrO TOKa 3 MOCPEACTBOM ABTOHOMHBIX MHBEPTOPOB 7, /0 W NMOHHIKAIOLIMX CHIOBBIX
tparchopmaropos 8.
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Puc. 2.2-1 CtpykrypHas cxema DOC ¢ TONHBIM paciipe/ie/IeHneM BblpabaThiBaeMOil AlEeKTPOSHEPIUE Ha MOCTOSHHOM TOKE H
CHCTEMO} AMEKTPOABIKEHUS ¢ IIPSAMOl Nepesaueli BpamalomMero MOMEHTa Ha BUHT:
1 — nu3enb-reHepaTopsl, 2 — MONYNPOBOAHUKOBBIE BhIpsMuTenu; 3 — I'PII] nocrosunoro toka;
4 — OITYIPOBOJHUKOBbIE MHBEPTOPHI I' DY, 5 — rpeOHOM 2JIeKTpO/IBHIaTENb, 6 — rpeGHOI BHHT,
7 — HOJTYIPOBOAHUKOBBIYM MHBEPTOp OGIIECYAOBBIX IPUEMHHKOR; 8 — CHIIOBOM NOHHIKAIOMUA TpaHcpopMaTop;
9 — ofmmecynoBble IPUEMHUKH IEKTPOIHEPrHH NMEPEMEHHOTO ToKa; /0 — NONyNPOBOJHUKOBBIA HHBEPTOP MOAPY/IHBAIOMIETO
yeTpoiicTBa;, 11 — nogpynuBalolee YCTpoHcTBo; /2 — 00mecy/loBbIC IPUEMHHUKH MIEKTPOIHEPTHH MOCTOAHHOTO TOKA

B naunnoii cxeme ['9]] 5 MmoxeT pabotarh mpu TOPMOXKEHHH B TCHEPATOPHOM PEXXHME C PEKyNEepaLUcii
3NEKTPOIHEPTHU B CYAOBYIO CETh IMOCTOSHHOTO TOKa M HA mepBHYHBbIC ABHrarenu. ['J)] 5 BeimonmHsAeTCs
PEBCPCHUBHBIM.

B 33C BO3MOXHO MOAKIIOUECHHE U MHUTAHHE CYAOBBIX NPHEMHHKOB JJICKTPOIHEPTHH TMOCTOSHHOTO
toka /2 nenocpeactseHHo k ['PII 3 mocrosHHOrO TOKA.

IMo manHOi cxeme MoryT ctpoutbcss IIC Ha Gase OOpaTHMBIX BATOTCHEPATOPHBIX YCTAHOBOK,
HMCIOIUX BO3MOXHOCTh paboTaTh Kak B JBUTaTCIBHOM, TaK H TCHEPATOPHOM PEXKHME.
[pHHUHMITHATIBHOTO Pa3aH4Hs B TONOJOTHH nocTpoeHHs cxeMbl DIC ¢ 0OpaTHMBIMH BaJIOr€HEPATOPHBIMU
YCTaHOBKaMH M KOMOHHHPOBAHHBIMH TPOITYJIbCHBHBIMA KOMILICKCAMHU HE OyZeT.

Ha puc. 2.2-2 npuseneHa crpykrypHas cxema 9JC ¢ MOJHBIM pacmpee/ICHHEM BhIpaGaThIBACMOM
JNICKTPOIHCPrMM HA TOCTOSHHOM TOKe ¢ oaHoBamsHOM COJl m asyms mamoobopormemMu I'DJJl 5
BKJIFOYCHHBIMH B TaHAEM C MPsAMOI Mepeaaueii Bpamamomero MoMeHTa Ha BHHT 6. Bmecto asyx
tpexdasubix ['J)] B manHoii cxeme CIJl moxer mpumensatbes ['J)] ¢ aByms m Gonee TpexdasHbIMU
0OMOTKaMHU.

Ha puc. 2.2-3 mpuseneHa ctpykrypHas cxema 99C ¢ NOJHBIM PaCHPEACICHHEM BhIpabaTbiBacMOH
JNICKTPOSHEPrHM HA MOCTOSHHOM TOKE ¢ ABYMSA QY M MEXaHHYCCKHMMH BHHTO-PYICBBIMHM KOJOHKaMH
(BPK).

Ormmmuue aannoi 9IC OT MpeABIAYLLEH 3aKIIOYAacTCs B MCIIONB30BAHUH B KauecTse Apwkurenei BPK 6
¢ pacnonoxkenneM [J]] 5 B kopmyce cyaHa.
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Puc. 2.2-2 CtpyktypHas cxema 33C ¢ MONHBIM Paclpe/IEICHHEM BbipabaThiBA€MOH DIIEKTPODHEPTHH HA NOCTOSIHHOM TOKE C
OIHOBAJIbHOM CHCTEMOI NIEKTPOBHIKCHUS | TIPSMOH Iepesiaueii BpaImaiomero MOMEHTA Ha BHHT:
1 — nuzenb-reHepatopbl, 2 — NOJNYNPOBOJHUKOBLIE BhINpsaMuTeny; 3 - I'PII] nocrosHHOrO TOKA;
4 — NoNynpoBOAHUKOBbIE HHBEPTOPHI I’ DY, 5 — rpebHOIi snekTpoABUTaTENDb;, 6 — rpeOHOI BHHT;
7 — MONYNpPOBOJHUKOBBIH HHBEPTOpP OOMECYAOBLIX IPHEMHHUKOB; 8 — CHJIIOBOH NOHMXKAIOMHUH TpaHcdopmarop;
9 — obmmecynoBble TPHEMHHKH 3MIEKTPOHEPTHH EPEMEHHOTO ToKa; /() — MOIyNpOBOIHUKOBBI HHBEPTOP NOJPYIHBAIOIETO
ycTpoiicTBa; /] — moppynuBaolee ycTpoicTBo; /2 — 00ImecyAoBble NPUEMHHKH ICKTPOSHEPTHH MOCTOSHHOTO TOKA
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Puc. 2.2-3 CtpyxrypHas cxema 935C ¢ HONHBIM pachpe/ie/icHiHeM BbipabaTbIBAeMON BIICKTPOSHEPTHU HA MOCTOSHHOM TOKE
IByms 'OV u mexanuueckumu BPK:
1 — pusenb-reHepatopsl; 2 — NOMYNPOBOJHUKOBLIEC Bhinpsmureny; 3 - I'PII] nmocTosHHOrO TOKA,
4 — NoMyNpOBOJHUKOBEIE MHBEPTOPEI 'OV, 5 — rpebHOi aneKTpogBUraTess, 6 — BUHTO-PYICBbIE KOJIOHKH,
7 — TONYNPOBOJHUKOBBI! HHBEPTOP OOIIECYAOBLIX IPUEMHUKOB; 8 — CHJIOBOM MOHMIKAIOMUM TpaHchopMarop;
9 — ofImecyAoBble TIPUEMHUKY AIEKTPOSHEPTHUH NIEPEMEHHOTO ToKa; /0 — IOTyIpOBOIHUKOBLIN HHBEPTOP MOPYIHBAIOIIETO
yeTpoiicTBa;, 1/ — noppynuBatolee YCTpoiceTBo;, /2 — oblmecy[oBble IPUEMHUKH SIEKTPOYHEPTHU IOCTOSHHOTO TOKA
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TopMoxeHHE U peBepe CyaHA B JAHHOM ClIydae OCymecTBisieTcs myTeM passopora BPK 6, u nepexon
B reHeparopHbiii pexxum paborsl '] 5 mpu TOPMOKCHHH CyJHA B JAHHOM CIydae HCKIHOUACTCA.

I'9]1 5 BRIMOMHSCTCS CPEAHEOOOOPTHBIME U PACIIONAracTCs B KOPIYCe CYIHA.

Ha puc. 2.2-4 npuscaeHa crpykrypHast cxema DJC ¢ MOMHBIM pacmpeacicHHEM BbIPAOATHIBACMO¥
SJIEKTPO3HCPIHH HA TMOCTOSHHOM Toke ¢ apymsa 'Y u snexrpuueckumu BPK 6. 9]l 5 pacnonaraercs
BHyTpH roHzoael BPK 6.

Ipu pacnonoxennu '9]1 5 suyrpu BPK 6, snextpruieckrie MAIMUHET BBITIOTHAKOTCS MATOOOOPTHEIMH.

B nmannsix COJI Bosmoxna paGora '] 5 B pexume reHeparopa, KOraa Moj ACHCTBHEM MOTOKOB
Haberaromei BoAbl Mpu TOpMOXkeHHH cyaHa rpebHoii BuHT BPK 6 nepexoaut B ruaporypOUHHBIH peskum
paboTshI.
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Puc. 2.2-4 CrpykrypHas cxeMa 99C ¢ HOTHBIM paclpeeeHHeM BhipaOaThIBa€MOH MEKTPOIHEPTHH HA MOCTOSHHOM TOKE C
nByMs 'OV U onexTpuuecKIMH BUHTOPYIEBLIMU KOJTOHKaMH:
1 — nu3enb-reHepaTophl; 2 — MOMYIIPOBOAHUKOBEIE BRITpsAMUTENH; 3 - I'PII] nocTosiHHOrO TOKa;
4 — monynpoBOAHUKOBEIe UHBEpTOPEl 'OV, 5 — rpebHOM armekTpoBUraTeNb, 6 — BHHTO-PYJIEBBIC KOIOHKH;
7 — NONYIIPOBOJIHUKOBBIH HHBEPTOP OOIIECYOBBIX IPUEMHHUKOB; § — CHIIOBOH MOHMKatolui TpaHcdopMmarop;
9 — ofmecynoBbIe IPUEMHHUKN IEKTPOSHEPTHU NIEPEMEHHOTO TOKa; /() — MOMTYIPOBOAHHKOBBIH HHBEPTOP MOAPYIHBAIONMIETO
yerpoiicTa; 11 — noApynuBarolee yeTpolicTo, 12 — obmecyIoBbie IPHEMHUKY 371€KTPOIHEPIHH MOCTOSHHOTO TOKA

3 UICTOYHUKU IMOAIIMTKH TOYKHN KOPOTKOI'O 3AMBIKAHUA

HcTtounukamMu MOATIMTKHA TOYKH KOPOTKOTO 3amuikanus (k.3.) B DOC ¢ pacmpemencHueM 3JIEKTPOd-
HCPTYY HA MIOCTOSHHOM TOKE MOTYT OBIT;

BCHTHJIbHBIC TCHEPATOPBI IIEPEMEHHOTO TOKA,

MOILHBIH CYI0BOH YaCTOTHO-PETYIHPYEMBIH 3IEKTPOMPUBOA, BKIIOYas rPeGHON 3ICKTPONPUBOA WITH
SACKTPONPHBO/, MOAPYIHUBAIOIINX YCTPOUCTB;

00IIIE CYTOBOI HE PETYIUPYEMbIH SICKTPOIPHBOA, B TOM YHCIIE MEPEMEHHOTO MITH MOCTOSHHOTO TOKA,

CTAaTUUCCKUE HAKOIMUTENH 3JICKTPOSHEPTHH, B TOM YHCIIC KOHICHCATOPHBIE WM aKKyMYJSTOPHBIC
Oarapeu.
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3.1 BeHTH/IbHBIE FeHEPATOPDI.

OCHOBHBIM HCTOYHHMKOM 3JICKTPOSHCPTHM HA CyJax SBILIIOTCS reHeparopHeie arperarst ([A).
T’A cocrost u3 npusogHoro asurareis (I1/1) u snexrpudeckoro reneparopa.

B kagectse [1]] MoryT npumeHsTBECS AU3ep WK TypOuHA. ThIr aBHTaTens HE OKA3BIBACT BIMSAHHUS HA
BEJIMYMHY yaapHoro Toka K.3. Ot wacrorsl BpameHust I1]] 3aBHCHT KOHCTPYKTHBHOE HCIIOJIHCHHE U
KOJIMYECTBO TMOMIOCOB JIEKTPUUESCKOro reHeparopa. [Ipu BOZHMKHOBEHHMH TOKa K.3. NPOBAJa YacTOTHI
ppauienus [1]] B nepBbiii MOMEHT BPEMEHH HE TPOHCXOIMT.

B kauecTBe IMEKTPHYECKHX TEHEPATOPOB HAHOOJCE INHPOKOS HPHMEHCHHE HAILTA CHHXPOHHbBIC
TpexdasHpie TeHEPaToOpsl € SICKTPOMArHHUTHBIM BO3OY)XKACHHEM H SBHO BBIPOKCHHBIMH IOJIOCAM.
B nocneanue romer HaxoaaT mnpuMmeHeHue cuHxpoHHbie reHeparopel (CI) ¢ Bo3OyxaeHmem ot
MoCTOAHHBIX MarauToB. Ha cymax neOompmoro somomsmemcHust ucnonb3ytor CI' ¢ aByms m Gomee
Tpex(ha3HBIMH OOMOTKAMH.

B cocrae BerTrisaOTO reHeparopa (BI') momumo CI' BxoauT monynpoBOIHHKOBEIH BHIIpAMHTEIS. B
OOJIBIIUHCTBE CIYYaCB BHIMPAMHTEIH CTPOSITCS MO MOCTOBOH cxeme. BO3MOXKHO MOCICAOBATCIBHOS HIH
MapaUICIbHOC BKIIOUCHHE JBYX H 060JIEC MOCTOBBIX BBIIPSIMHTEICH.

TonynmpoBOXHUKOBBIC BHIMPSMUTEIN MOTYT OBITh BBIITONHCHBI:

Ha auojax — Heympasisemble Bempsmurenn (HB);

Ha THpUCTOpax - ynpasmseMsie Beipsvurend (YB) ¢ ammmaryano-ha3oBbIM yIIpaBIeHHEM,

Ha TPAH3KUCTOPAX - MOJHOCTHIO YIPABISIEMBIC HIIH aKTHBHBIC BhIpsamutend (AB).

Ha Bxoxe HB nnu YB moryt ycranasimBarses Tpancdopmaropsl, Ha Bxoae AB ycranasmueactcs

JPOCCeb.
THUnoBEIE CTPYKTYPHBIC CXCMEI TIOAYIPOBOIHUKOBHIX BHINIPAMHTEINICH MPeaCTaBiacHH Ha puc. 3.1-1.
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Puc. 3.1-1 CTpykTypHBIE CXEMBI MOJTYNPOBOAHHUKOBBIX BBIIIPAMHTEIICH:
a — HEYIPABISIEMbIH BBHIIPSIMUTENL;, 6 — YIIPABJISAEMbIi BLIPAMHTEND, 6 — aKTHBHBIH BBITPAMHTEIb
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IIpu ucnone3osanuu HeynpasseMoro sempsmvurens (HB) B kauectee reHeparopa mpumensiercs CI ¢
SNCKTPOMArHUTHBIM BO30YXICHHEM. [IOCTOSHCTBO HAaNpPSXKCHHA HA BXOAC BHINPSIMHTCIA M B LCIH
mOCTOSHHOrO Toka JJC OCYHmECTBISICTCS 3a CYCT CHCTEMbl ABTOMATHYCCKOIO PEryIHPOBAHUS
nanpsoxenns (CAPH) ¢ BosaetictBueM Ha 00MOTKy Bo30YkacHus CI.

Ipu ucnone3oeanuu yopasasemoro Beinpsimureist (YB), B cocrase BT, Boamoxkso npumenenne CI ¢
3NCKTPOMArHUTHBIM BO30Y KACHHECM HIIM HA IOCTOSIHHBIX MarHuTax. [I0CTOSHCTBO HamNpsXKCHUS B LICTIH
noctossHHOro toka IJC ocymecrsiusercs 3a cueT coBmectHoro aciicrBus CAPH cuaxponHOro
TCHEpPaTopa M CHCTEMBI HUMIYIbCHO-(a3oBoro ympasicHus YB. Ilpu wucnome3osanuu B cocrase BIT
aKTHUBHBIX BBIMPAMHTENEH MOCTOSHCTBO HANPSDKCHHA B CETH MOCTOAHHOTO Toka JIC obecneumBactcs
CAPH peinpsamurens.

Tunoebie CTPYKTYypHBIC CXCMBI BCHTHIIBHBIX ICHEPATOPOB Ha 0a3¢ HEYNpPaBIAEMBIX BBINPSIMUTCICH
TpeACTaBleHbl Ha puc. 3.1-2.
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Puc. 3.1-2 CTpyKTypHBIE CXeMbl BEHTHJIBHBIX TeHEpaTOpOB Ha Ga3e HEYIPaBJIsSeMbIX BBIIPSIMUTENSH:
a — Bl ¢ mectunynscapiM HB; 6 — BI' ¢ mectunyaseHsM HB u AByXOMOTOUHBIM TpaHChHOpMaTopoM;
¢ — BT ¢ aeeHaauatunynscHeIM HB 1 TpexoO6MOTOUHBIM TpaHCchOpMaTopoM:

1 — npUBOJHOMN JBUraTeNb; 2 — CHHXPOHHBIN TEHEPATOP € IEKTPOMAarHUTHBIM BO30YXKACHUEM;

3 — MOCTOBO# BBIIPSIMHUTEND; 4 — TpaHC(hOpMaToOp

Ha puc. 3.1-2, a npeacrasnena crpykrypHas cxema BI' ¢ mecrunynscaeiv HB. Jlanneiii BI' moxeT
paborarh Kak ¢ MOCTOSHHOM, TaK M C TIEPEMEHHO uacToTol BparneHus. [IoCTOSHCTBO HANPSDKEHUS B CETH
nocrostaHoro Toka I9C ocymecresiercss CAPH CI

Ha puc. 3.1.2, 6 npuseaena crpykrypHas cxema BI' ¢ mecrumynmecaeiv HB w1 aByxOMOTOYHBIM
MOBBIIAKOIUM TpaHcopmaropoM. PerynupoBaHue HaNpspKCHHS OCYINECTBIBICTCS AHAJIOTWYHO MPEAbI-
Jaymeit cxeme 3a cuer coBmecrtaoro aciictsus CAPH reneparopa.
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Ha puc. 3.1-2, B mpeacraBiaeHa crpykrypHas cxema BI' ¢ aseHaamatunynscHeiM HB u
TpexodmoTouHbIM TpaHchopmaropom. anuere BI' mpumensrorcs 8 99C ¢ 4aCTHIHBIM PacHpeIeICHHEM
INEKTPOIHCPTHH HA MOCTOSHHOM Toke. B marnHOM ciyuae I'A paGoTaeT ¢ mOCTOSHHON YaCTOTOH BpaIle HUsI
u CI' moakmouaetca k I'PI mepemeHHOro Toka, OT KOTOPOro MOCPEACTBOM TPEXOOMOTOUHOIO
Tpanchopmaropa u aseHaguarumnyiabcHoro HB nonydaer mutanue I'PLI] nocTosHHOrO TOKA.

TumoBkIe CTPYKTYPHBIC CXEMBI BEHTHIIBHBIX TCHEPATOPOB Ha 0a3e ympasisieMbIX Bepsamuteicii (Y B)
npeaCTaBiICHH Ha puc. 3.1-3.

a)

n=var
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Puc. 3.1-3 CTpyKTypHBIE CXEMbl BEHTHJILHBIX '€HEpaTOpOB Ha Ga3e yNnpaBiseMbIX BBHIIPSIMHTCIICH:
a — BI' ¢ mectunynscHbM YB 1 CI' ¢ 31eKTpOMarHUTHLIM BO30YKACHUEM,
6 — BI' ¢ mecrunynbeubiM YB 1 CI' Ha NOCTOSHHBIX MarHuTax
1 — npuBogHO# ABUTaTeNb; 2 — CHHXPOHHBIH TeHepaTop; 3 — MOCTOBOH MIECTUITYIbCHLIN BBIIPSIMUTEND

Ha puc. 3.1-3, a npuseaeHa cTpykrypHas cxema BI' ¢ mectunynecaeiM ¥YB u CI' ¢ anexrpomaraunr-
HbIM BO30yxk1eHHEM. I10CTOSHCTBO HANPSHKECHUSL B LIETIH IIOCTOSHHOTO TOKa DJC OCYINECTBISICTCS 32 CUET
coBmectHoro aericteus CAPH CI' u VB.

Ha puc. 3.1-3, 6 npeacrasieHa crpykrypHas cxema BI' ¢ mectunmynscabeiM VB u CI' ¢ Bo30y:xacHHEM
HA NOCTOSIHHBIX MarHuTaxX. [IoCTOSHCTBO HaMPsDKEHUS B LTI MOCTOSTHHOTO Toka DJC OCyIIEeCTBIACTCS
3a cuer CAPH VB.

Tunosast CTPyKTYpHast cXeMa BEHTHIBHOTO reHeparopa Ha 0a3e aKTHBHOTO BBIMPSIMUTE/S MPECICTAB-

JeHa Ha puc. 3.1-4.
n=var l

Puc. 3.1-4. CtpykrypHas cxeMa BEeHTHIHLHOTO TeHepaTopa Ha 6aze aKTHUBHOTO BHINPSIMUTENS
1 — mpuBonHOM ABUraTeNh, 2 — CHHXPOHHbINH TeHEPATOp ¢ BO30OYXXEHUEM Ha ITOCTOSHHBIX MATHUTAX,
3 — MOCTOBO}i IECTUITYJILCHBIN aKTUBHBIH BLITPSIMUTENDb; 4 — APOCCENh
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B cxeme BT 3a cuer mpumeHeHns AB BO3MOXXHO HOJACPKHBATh HANPSDKEHHE B IEMH MOCTOSHHOTO
TOKa OT HOMHHAMbHOro Hanpspkenus CI' u Bbime.

3.2 TpeGHbIe IeKTPHYECKHE YCTAHOBKH.

HcTouHHKaMH TTOANMUTKH TOYKH K.3. B DIC ¢ pacmpeacacHUeM IEKTPOIHEPTUH HA TOCTOSHHOM TOKE
MOryT OBITh JICKTPUUCCKHE ABUTATCIIM YaCTOTHO PEryIHPYEMOro 3JIEKTPOIPHBOAA, K KOTOPBIM, MPEXKIE
BCero, cneayet otaectd ['I]] cucTeM DIEKTPOABIKCHHS W MOAPYIMBAIOIIHIX YCTPOHCTB.

I'3Y cocroar U3 monynMpPOBOJHUKOBEIX ABTOHOMHBIX HHBEPTOPOB, I'JJ] 1 ABMKHTEICH.

TMpuHIMIHATPHAS CXeMa MOCTOBOTO aBTOHOMHOIO HHBEPTOpA, Hcnoibdyemoro B I'QY, npeacrasneHa
Ha puc. 3.2-1.

+ < » *
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Puc. 3.2-1 ABTOHOMHBI!I UHBEPTOP

Huseprop coctouT U3 ABYX Tpex(asHBIX MOCTOB, BKIFOUEHHBIX BCTPEUHO-TIAPAILIEILHO, COOPAHHBIX HA
TpaH3uCTOpax u Auojax. IlapannenpHo KaXKaOMy TPaH3WCTOPY BCTPEUHO-NAPATINETIBPHO BKIIIOYEH IOIYIpPO-
BO,E[HPH(OBI:Iﬁ AHOM. B cBa3u ¢ stum HUHBCPTOP CTAHOBUTCS O6paTI/IMI:IM, " IIpy BO3HUKHOBCHUH K.3. B CCTH
MOCTOSHHOTO TOKa ['JJ] mepexoauT B PeXKUM reHeparopa U HOAIIMTHIBACT TOUKY K.3. TOKOM, IPOTEKAOLIKM
4gepe3 HEYIPAaBISIEMBIH MOCTOBOH BBHIIPSIMHUTENb, BHITIOJHECHHBINA Ha AUOAX.

Ha Bxoxe AW HanpspKeHHs! YCTaHABIMBAIOTCS KOHACHCATOPHBIE OaTapey, KOTOPHIE TaKKe SBISIOTCS
HCTOYHMKOM MOJIUTKYA TOYKH K.3. B LIENH MOCTOSHHOTO TOKA.

B kauectBe aBwkurencii B DY MOryT npHMEHSTBCS IpeOHBIE BHHTHI M BHHTO-PYJICBBIE KOJOHKH.
B kaucctBe rpeOHrix BuHTOB B COJ] Hamboiee IIMPOKOE NPHMEHEHHWE HAITH TIPEOHBIE BHHTHI
(uxcupoBanHoro mara. [t npuBoxa rpeOHBIX BUHTOB HCIOJIB3YIOTCSA MaIoOOOPOTHBIE HITH CPEAHEO-
6oporuste I'OJ]. B mocnenrem ciyqae ['D]] coenuHeH ¢ BamoOIpoOBOAOM 4EPE3 PEIYKTOP.

TunoBas crpykrypsas cxema ['QY ¢ npsmoii nepegadeii Bpammaromero MOMCHTa Ha BHHT IIPUBEICHA
Ha puc. 3.2-2.

B xauectBe I'DJl MOTyT HpPUMCHATHCS ACHHXPOHHBIC M CHHXPOHHBIC 3JICKTPOJBUTATCIH C
ANICKTPOMATHUTHBIM BO30YKACHUEM HITH € BO30YKICHUEM HA MOCTOSHHBIX MAarHHTax.

B cxeme, npeacraBineHHo# Ha puc. 3.2-2, D]l sBnsercs PEBEPCUBHBIM M MOXKET IIPHU TOPMOKCHUU
CY/IHA TIEPEXOUTh B TCHEPATOPHBIH PEXKUM PabOTHI.
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Puc. 3.2-2 CrpyxrypHas cxema 'OV ¢ npsmoii epeaadell Bpalliaiomero MOMEHTa Ha BUHT:
1 — monynpoBOHUKOBEIY HHBEPTOP; 2 — IpeOHOMN AneKkTpoaBUraTenb; 3 — rpebHOM BUHT QUKCHPOBAHHOTO Imara

ITpn oxHoBaneHOM CI]] Bo3moxkHO cocanrcHHe ABYX ['D)] B TaHAEM HIN IPUMCHEHHE ABYXbBIKOP-
HeIX ['O]1 ¢ gBymsa u Gonee TpexdasHbpIMU 0OMOTKaMH.

Ha puc. 3.2-3 npusenena tunosas CTpykTypHas cxema [ QY ¢ KOMOMHHPOBAHHBIM IMPOITYIBCHBHBIM
koMmiickcoM. B manHOM crpykrypHOil cxeme ['J]] 2 sBasiercs cpeaHEOOOPOTHBIM W BHIMIOJIHCH HA
YACTHIHYIO MOLTHOCTB NPOIY/IbCUBHOTO KOMIUICKCA.

B pesxxume momsoro xoxa '] 2 w rmaswerii asurarens (I7]) 3 coBMecTHO paboTaror Ha rpeCHOM BUHT 3,
ofecrieunBas MAaKCUMATBHYIO CKOPOCTb CYTHA.

B pexumve sxoHomuuHOro xoxa I/l 3 mpuBoaut B nBrkeHHe Kak rpeOHOM BuHT J, Tak u ['9]] 2,
KOTOPBIH, padoTas B pexuMe TeHeparopa, BhIpadaThIBACT 3JICKTPOIHEPIHIO IIS MUTAHHUS OOLIECYJOBBIX
IPHEMHUKOB 3JI€KTPOSHEPTHH.

B pexume wmamoro xoma I'9J] 2, momywas muranus ot I'A, obecneuuBacT ABHXXCHHE CyXHA
camocrosrepHO. ['7] 3 B paboTe HE yJacTBYeT U OTKIIIOYACTCS OT pPeAyKTOpa My(ToH.

4
p—

Puc. 3.2-3 CtpykrypHas cxeMa BeroMmorartelbHoit I'OY ¢ koMOHHHPOBaHHBIM NPOMYJIbCHBHBIM KOMILIEKCOM:
1 — nonynpoBoAHUKOBHIH HHBEPTOP; 2 — IpeOHOMN JIICKTPOABUTaTENb, 3 — IVIaBHBIH JBHraTeb;
4 — penykrop; 5 — rpeOHON BHHT,

Mo aHaMOTHYHOH CXeMe CTPOATCS MHOTOQYHKIIHOHAIBbHBIC BAIOTCHEPATOPHBIE YCTAHOBKH, B KOTOPBIX
BAJIOTCHEPATOP MOXET paboTaTh Kak B FCHEPATOPHOM PEXKHME, TAK M PEKHME IPeOHOTO 3NICKTPOABHIa-
TEN .

Tumosbie cxembl Y ¢ BUHTOPYICBBIMH KOJIOHKaMH TIPEACTABICHHL puc. 3.2-4.

B crpykrypHOii cxeme, npeacTaBieHHOH Ha puc. 3.2-4, a ['J]] 2 BEIMONHAETCA CPEAHCOOOPOTHBIM H
pacrnonaracTca B Kopmyce cyaHa. Iemeparopnsri pexum paborer 9l 2 BO3MOXKEH KpParkoBPEMEHHO
TONBKO B CIIy4Yac BO3HHKHOBEHHs K.3. PaboTa BHHTA B peKUME THAPOTYPOHHBI B JAHHBIX YCTAHOBKAaX
HCKITIOYACTCA.
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B I'DY mpeacrasiennoii Ha puc 3.2-4, 6 '] 2 BeimonHIETCS MaIOOOOPOTHBIM M PACHONATACTC B
kopryce BPK 4. Teneparopusiit peskim pabotsl [']] 2 BO3MOXKEH Kak B CITy4ac BO3HHKHOBEHHS K.3., TAK U
mpu paboTe BUHTA B PEXKUME THAPOTYPOHHBI.

B kagccree Q)] B CIJ] ¢ BPK namnn npuMeHECHHE aCHHXPOHHBIC M CHHXPOHHBIC SJICKTPHYCCKHC
MalllHHbI C JJICKTPOMArHUTHBIM BO36y)K,Z[eHI/ICM HJIn BO36Y)K,I[EHI/ICM Ha INOCTOSAHHBIX MAarHUuTax.

KomaecrBo mosmocoe cuaxporroro '] sasucut or gactorer Bpamerua. Kak mpasmno, ['IJ]
BBITIOJIHAIOTCS TpeX(asHbIMHU, pexe — ¢ JByMs u Oonee Tpexda3HeiMu 0OMOTKAMH.
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Puc. 3.2-4 CtpykrypHble cxeMbl [ DY ¢ BUHTOPYICBHIMH KOITOHKAMH:
a — 'OV ¢ mexannueckoit BPK; 6 — 'OV ¢ snexrpuueckoit BPK
1 — noyIIpOBOTHUKOBBIH HHBEPTOP; 2 — rpeOHOM DiekTpojBHraTesb; 3 — Mexanudeckas BPK;
4 — snextpuyeckas BPK

3.3 OG1ecynoBbie NPHEMHHKH 3JIEKTPOIHEPTHH.

3.3.1 O6uecyn0BbBIC MPUCMHUKH 3JICKTPOSHCPTHH IICPEMCHHOTO TOKA.

Hcrounnkamu noxnutku To4kH K.3. B DIC ¢ pacnpeaeneHueM 3IeKTPOIHEPIHH HA TOCTOSIHHOM TOKE
MOTYT SIBISITBCS OOIIECYAOBBIC MPHEMHUKH DICKTPOIHEPIUH NEPEMEHHOTO MM MOCTOSIHHOTO Toka. Ilpu
ITOM OOLIECYAOBBIC MPHEMHHKH DJICKTPOIHEPTHH MOTYT IMOJNYYaTh MUTAHHE OT PACHPEACTUTEIBHOTO
[IUTE [OCTOSHHOTO MITH MEPEMEHHOIO TOKA.

Hawmbospiuce npuMeHeHNUE Ha CYJaX B KQ9€CTBE OOMIECCYAOBBIX MPUEMHHUKOB MEPEMEHHOTO TOKA HAIIEI
ACHHXPOHHBIM HEPETYIHPYEMBIH 3JIEKTPONPUBOA. B ciiyuac BO3HUKHOBEHHUS K.3. ACHHXPOHHBIC MAIIKHBI
MIEPEXOAAT B TCHEPATOPHEIN peskuM paboThl. Crarmueckas obmecyqoBas Harpy3ka B MOIITKE TOYKH K.3.
HE yYacTBYeT.

B 33C ¢ yacTHUHBIM PaCHIpPEACICHIEM 3JICKTPOSHCPIUM HA MOCTOSHHOM TOKEC CYAOBBIC IMPHEMHHKH
mepeMeHHOro Toka mnomy4aroT muranue ot I'PII mepemenHoro Toka W mpH BO3HHKHOBEHMH K.3. Ha I'PII]
MOCTOSIHHOTO TOKA MX TOK TOMITATKH CYMMHUPYETCS C TOKOM ITOAIUTKY TEHEPaTOpOB U MPOTEKALT K MECTY K.3.
yepe3 TpaHcopMarop U MONYIPOBOAHUKOBBIM BBIIPSMHTETb.

Cxema nofxtroucHus 00IIecy0BOH Harpy3ku nepemenHoro Toka k ['PII nepemernoro toxa B 99C ¢
YACTHYIHEIM PACHPCIACICHUEM dICKTPOIHEPTHH Ha MOCTOSIHHOM TOKC MpEACTaBicHa Ha puc. 3.3.1-1.
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Puc. 3.3.1-1 Cxema nogiiioueHus oOmecy/[0Boi Harpy3ku nepeMeHHoro toka B 39C ¢ 4acTHYHBIM pacrpe/ie/ieHHeM
9JIEKTPOYHEPTUM Ha MOCTOSHHOM TOKE:
1 — reneparop; 2 — I'PII] mepemennoro Toka; 3 — CHJIOBOI MOHMKalomwii Tpancdopmarop I'9Y;
4 — moNYNpOBOAHUKOBBIH MHBEPTOP; 5 — pacnpeAeauTeNbHbI MUT NOCTOSHHOTO TOKA;
6 — obmecyioBast Harpyska NepeMEHHOro Toka

IMpu pacucrax Toka k.3. B IIC C pacmpeacncHHEM O3JCKTPOIHCPTHMH HA TMOCTOSHHOM TOKE
00LICCYA0BOM ACHHXPOHHBIH 3ICKTPONPHBOA LIEIECOOOPA3HO 3aMEHATh SKBHBAJICHTHBIM JJICKTPOABUra-
teneM. Cratnueckas oOLWIECy10Bas HArpy3ka B MOJIMTKE TOYKH K.3. HE YYaCTBYET.

Cxema MOIKITIOUMCHHS 3KBHBAJICHTHOTO 3JiekTpoasurareias B DJC ¢ YaCTHUHBIM PaCHpeaciCHHEM
3IEKTPOIHEPTUH HA MOCTOSHHOM TOKE MPHUBEACHA Ha puc. 3.3.1-2.
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Puc. 3.3.1-2 Cxema MOAKIIOUEHHUS SKBHBAJICHTHOTO AMekTpojpuratens B O0C ¢ JacTUUHBIM pacHpe/ie/ICHHEM DIEKTPOSHEPTHH
Ha MOCTOSHHOM TOKE!
1 — reneparop;, 2 — I'PII] nepeMeHHOTO TOKa, 3 — CHJIOBOM MoHMKaromu# TpaHchopmarop 'OV,
4 — MOTYNPOBOAHUKOBLIY HHBEPTOP, 5 — pacHpeeIUTebHbIN MUT MOCTOSHHOTO TOKA,
6 — SKBMBAJICHTHBIN 3JIeKTPOJBUraTelb

B 939C ¢ monHBIM pacmpeaciCHHEM BICKTPOSHEPTUH HA TIOCTOSHHOM TOKE CYIOBBIC NPUEMHUKU
MCPEMEHHOTO TOKA MOJIYYAOT MUTAHHUE OT BTOPHUYHOTO pacmpeaemmrenpHoro mura (PII) mepemeHnHOrO
toka. B cBor ouepenp PIII mepemennoro Toxa moakmrodeH K ['PII mocTosHHOrO TOKa IOCPEACTBOM
MOHMKAOLIETO IBYXOOMOTOYHOTO TpaHchopmMaropa ¥ aBTOHOMHOI'O MHBEpTOpa HanpspkeHust (AN).
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AW HanpspkeHus sBISETCS OOpaTHMMBIM M BBITIONHCH IO CXEME, MPEACTAaBICHHOM Ha puc. 3.2-1.
B cBs13u ¢ 9TUM npy BO3HUKHOBEHHUH K.3. B CCTH IOCTOSIHHOTO TOKA MOAMUTKA MOXKET OCYIICCTBIATHCS OT
ACHHXPOHHBIX JIICKTPOABHIraTe/IcH, KOTOPHIC B MOMCHT K.3. OyAyT KpParkOBPEeMEHHO paboTaTh B
TEHEPATOPHOM PEKHME,

Cxema noaxroucHus 00IIEeCyA0BOM Harpy3ku nepeMerHoro Toka K I'PII] mocrosHHOro Toka B 99C ¢
IIOJTHBIM PACTIPEACICHUEM DIICKTPOIHEPTHH Ha MOCTOSHHOM TOKE NPEACTaBiIcHA Ha puc. 3.3.1-3.
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Puc. 3.3.1-3 Cxema noawitoueHus oOIecyA0BOi Harpy3ku NepeMeHHOro Toka B D0C
C TOJIHBIM paclpefe/eHUEeM SJIEKTPOSHEPTHU Ha OCTOSIHHOM TOKE:
1 — T'PII] mocTosiHHOTO TOKA;, 2 — aBTOHOMHBIH MHBEpTOp; 3 — cUIOBO# HOHMXKatomui TpaHcdopmatop;
4 — ofImecynoBas Harpyska

Ilpu pacuerax Toka k.3. B DIC C pacmpeAciieHHEM D3JEKTPOIHEPTrHH Ha MOCTOSHHOM TOKE
001IECY10BOM aCHHXPOHHBIH 3JICKTPONPHUBOA LIEICCOOOPAa3HO 3aMEHATh SKBHBAICHTHBIM JJICKTPOABHIA-
tenaem. Crarnueckas o0wwecy10Bas Harpy3ka B MOAIATKE TOUKH K.3. HE Y4aCTBYET.

Cxema MoAKIIIOUCHHST SKBHBAJICHTHOTO ABHrareis B 9C ¢ MONHBIM PacpeacICHHEM 3IICKTPOIHEP-
TAHA HA TIOCTOSHHOM TOKE IMPEACTaBJICHA HA puc. 3.3.1-4.
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Puc. 3.3.1-4 CxeMa NOAKITIOYECHUS SKBHBAJICHTHOTO 3MieKTpoABurarteisi B 90C
C MOJIHBIM paclpe/ie/ICHUEM MICKTPOSHEPTHH HA NOCTOSHHOM:
1 — T'PII] nocrosHHOro TOKa, 2 — aBTOHOMHBIH HHBEpTOp; 3 — CHJIOBOM MOHMIKAIOIMK TpaHcdopmartop,
4 — SKBUBAJICHTHbIN 3ICKTPOABUTaTENs OOIECyT0BOH HArpy3KU

3.3.2 O0uiecyaoBbIc TPUEMHHUKH JJIEKTPOSHEPTUU MOCTOSHHOTO TOKA.
HCTOYHMKOM MOANUTKH TOYKH K.3. MOXKET SBIATBCS DJICKTPONPHUBOJ IOCTOSHHOI'O TOKA,
noaxaroucHHbIE K T'PII] uwmm PIL mocTosiHHOTO TOKA.
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DACKTPONPHBO TTOCTOSHHOTO TOKA MOAKITIOUACTCA K MUTAIOIIEH CETH IOCTOSIHHOTO TOKA MOCPEACT-
BOM TIYCKaTCIs WITH IOy IPOBOJHHUKOBOTO MPEOOPA30BATENIS IIOCTOSHHO-IIOCTOSHHOTO TOKA.

Ha pwuc. 3.3.2 mpencraBncHa cxeMma NOIKIIOYCHHS BIEKTPONpHBOAA HocTosHHOro Toka K I'PIIN
MOCTOSHHOTO TOKA.

Puc. 3.3.2 Cxema NOAKITIOUSHUS SIEKTPOIIPHBOA OCTOSIHHOIO TOKA
k 'PIT] mOCTOSHHOTO TOKAa:
1 — TPIIT mOCTOSIHHOTO TOKa; 2 — MONYNpOBOAHUKOBLIN MpeoOpa3oBaTeNb NOCTOSHHO-MOCTOSHHOTO TOKA,
3 — onexTpoBHUTraTelb IOCTOSHHOTO TOKA

3.4 Konpencaropuble 6aTapen.

B 33C ¢ pacmpenencHueM SICKTPOSHEPTHH HA MOCTOSHHOM TOKE TOK MOAMMTKH TOUKH K.3. MOTYT
COo37aBaTh KOHACHCATOpPHBIE Oarapen.

Kongencaropssie Garaper MOTYT YCTAHABIMBATBCS HA BBIXOAE BBINPAMMTEICH, BXOJAC HHBEPTOPOB
WA TIOTKJTFOYATHCS HEMOCPSACTBEHHO K IUHAM nocTosHHOro toka I'PLI mma PLL.

CxeMa TOAKITIOUCHHS KOHACHCATOPHBIX Oarapeil B ceTH mocTosHHOro toka JJC mpeacraBneHa
Ha puc. 3.4.

Ipu pacucrax Toka K.3. B 99C ¢ pacnpeacicHUEM 3IICKTPOIHEPI U HA MOCTOSHHOM TOKE HEOOXOAUMO
OTJACIBHO PACCYMTHIBATL TOK MOAMUTKH TOYKH K.3. OT KQKAOTO OOKa KOHICHCATOPHBIX OaTapeH.

IMpu k.3. HA MOOBIX LEMSIX LIMH MOCTOSHHOTO TOKA 3HAYMHMTCIBHOC BIUSHHC HA YAAPHBIE TOKH K.3.
JPYIMX TCHEPATOPOB MOTYT OKaszarb TOKH paspsiga KOHACHCATOPOB IMPH HATHYHH OOMMX LeneH
IPOTCKAHHS YAAPHOIO TOKA MEHEPAToOpa M TOKA pas3psiaa KOHACHCATOPOB.

EMKOCTH KOHIEHCATOPOB, YCTAHABIMBACMBIX HA BXOJAaX HWHBEPTOPOB M BXOAAIMUX B coctaB AM,
3HauUMTebHBI W gocturaror BeawmuuHel 10 M® Ha 1 MBT Mmomuoctn umHBepTOpa. Ilpm mamom
COMPOTHBJICHHM YYACTKOB LIKH, IO KOTOPHIM MPOTCKAIOT TOKH pa3psia KOHACHCATOPOB, 3HAYCHUS TOKOB
paspsiza MOTYT JOCTHraTh MHOTHX COTCH KHJIOAMIICP, a BPEMs HapacTaHUs TOKA MUHHMAJBHO.

3.5 AkkymynsiTopHble GaTapeH.

B 393C c¢ pacmpeaencHueM 3ICKTPOIHEPTHM HA IIOCTOSIHHOM TOKE B Kau€CTBE HAKOIMTEIICH
AICKTPOIHEPIUH MOTYT IMPHUMEHSTBHCS aKKYMYISATOPHBIC OaTapen.

AXKyMyISITOpHBIE Oaraped MOIYT MOAKITIOYATHCS HEMOCPEACTBEHHO K IIMHAM IOCTOSHHOTO TOKA
I'PI] mmu mocpeacTBoM mpeodpazoBaress MOCTOSHHO-IIOCTOSHHOTO TOKA.

B ciayuac BOSHHKHOBEHHS K.3. B LICIIH TIOCTOSIHHOTO TOKA aKKYMYJSITOPHBIC Oarapey MOTYT SBIATHCS
HUCTOYHUKAMH TIOATIMTKU TOUKH K.3.

CxeMa mpsMOro MOAKIIOUCHHSI aKKYMYJSTOPHBIX Oarapeit B cetu moctosinaoro toka 99C k I'PII]
MOCTOSHHOTO TOKA IpeAcTaBieHa Ha puc. 3.5-1.

CxeMa MOAKIIOYCHHS aKKYMYJISITOPHBIX Oarapeii B cetu moctosiaoro Toka 9C k I'PI mocTrosHHOTO
TOKA [TOCPEACTBOM IOy IPOBOIHUKOBBIX MTPEOOPA30BATENCH OCTOSHHO-IIOCTOSIHHOTO TOKA IIPEACTABICHA
Ha puc. 3.5-2.

[NMpuHUMNHATEHEIE CXEMbI MPEOOPA30BATC/ICH IMOCTOSHHO-IIOCTOSIHHOTO BEChMa Pa3sHOOOpasHel. B
paccMarpuBaeMbeix cxeMax JC nmaHHBIE IIPeoOpazoBaTENH SBISIFOTCS OOPATHUMBIMH, MO3BOJIAIOLIMMHU
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Puc. 3.4 CxeMa nofxIoueHds] KOHASHCATOPHBIX OaTapeil B ceTH MOCTOSHHOTO Toka D3C:
1 — T'PII] moCTOAHHOTO TOKA, 2 — [IOJYIIPOBOIHUKOBBIH BBIIIPSMUTENb ¢ KOHACHCATOPHBIMU OaTapesMUd Ha BEIXOJC
3 — aBTOHOMHBIN HHBEPTOp ¢ KOHIEHCATOPHBLIMU OaTapesiMH Ha BXOAE; 4 — OTAe/bHbIE KOHJICHCATOPHbIE GaTapen

Puc. 3.5-1 CxeMa NoAKIIOYCHHUS aKKyMYJIATOPHBIX 6aTapeil B c€TH MOCTOSHHOTO Toka O9C:
1 — TPIII nocrosHHOIO TOKa; 2 — aKKyMYJSTOpHble GaTapen
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Puc. 3.5-2 CxeMa MoAKITIOUSHHs aKKyMYJISTOPHBIX OaTapell B ceTH MOCTOSHHOTO Toka 90C
TIOCPENCTBOM MOJYITPOBOJHUKOBLIX IIpeodpa3oBaTelieil HOCTOSHHO-TIOCTOSHHOIO TOKa:
1 — T'PII] nocTosIHHOTO TOKA; 2 — MOIYyIPOBOJAHUKOBBIH IpeoOpa3oBareib NOCTOSHHO-NIOCTOSHHOIO TOKA;
3 — akKyMyJIiTOpHBIE OaTapen

OCYLIECCTBIATh Kak 3apsaaxy AB, Tak u ux pabory B KaueCTBE HCTOYHHKA 3JICKTPOIHEPIHMH HA CYAOBYIO
cetb. B cBa3u ¢ atuM cuutaeM, uto Bce Ab mogkmoueHHbie kK ['PLI HOCTOSHHOIO TOKA, OCYINECTBIIAIOT
TNOATIUTKY TOYKH BOZHUKHOBCHUA K.3.

IMpu pacuerax Toka k.3. B 9IC ¢ pacnpeACICHUEM NEKTPOIHEPTUH HA TIOCTOSHHOM TOKC HCOOXOXHUMO
OTAEIBHO PACCYUTHIBATh TOK MOAMMTKH TOUKH K.3. OT BCEX aKKYMYIBITOPHEIX Oarapeii, yCTAaHOBIICHHBIX B
ceru u noakmoucHHsIX K [P mmu PII mocTosimHOrO TOKA.

4 BBIBOP PACYETHOT'O PEXXUMA PABOTBI 33C H HCTOYHHMKOB NOANUTKH TOYKHA
KOPOTKOI'O 3AMBIKAHHSA

4.1 Bei6op pacuernoro pexkuama padorsr IIC u CI/,

90C ¢ YaCTUYHBIM M TIOJHBIM PACHPEICICHHEM 3JIEKTPOSHEPIHH OTIMYAIOTCH OGONBLIMM Pa3HOO-
OpasyeM BO3MOXKHBIX DEXKUMOB OSKCIuTvarammu. OT peXuMa SKCIUTYaTalid CYIICCTBEHHO 3aBHCHUT
BCJIMYUHA TOKOB K.3. B CB3M ¢ 3TUM HEOOX0AMMO BEIOMPATh TAKOH PEIKMM IKCILTYaTAIUH, IIPH KOTOPOM
padoTaeT MaKCMMAIBHOS KOJIMYCCTBO MCTOYHUKOB HOJIUTKH TOUKH K.3.

IMpu BEIGOpPE pexkama padoTe cynoBoi anekrpoctanuny (COC) BRIGHPacTCs PEKHM € MaKCHMATbHBIM
KOJIMUECTBOM mapauieibHo paboraromux TA.

IMpu pacueTe NPEANONAracTCs, YTO0 B pabOTe HAXOMATCS BCE TPEOHBIC 3ICKTPOYCTAHOBKH U BCC
NOAPY/IMBAIOIIME YCTPORCTBA, €CIM UHOC HE OTOBOPCHO B IMPOCKTHOM M OKCILTYaTalMOHHOH JOKYMEH-
TaLIUH.

PacyeT MOIMHOCTH HKBHBAJICHTHOIO 3JICKTPOABHUIATCIs IPOM3BOTUTCS C YUSTOM MAaKCHMAaJbHO
3arpyskeHHoro pexxuma sxcruryaranua COC.
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4.2 Bb16op pesxuM padoTbl HCTOYHHKOB MOANHTKH TOYKH KOPOTKOIO 3aMbIKAHHSL.

Uacrota BparucHUsI ICKTPHUCCKOM MAIIMHBI BIMSACT HA WMHAYKTHBHBIC COMPOTHBICHHS SKOPHOH
obmotku. [Ipu ymeHbuieHHUHM 4YacTOTH BpamieHHs A cHmXKaeTcs 9acToTa BRIPAOATHIBACMOrO TOKA H
MIPOTIOPUHOHATIBHO YMEHBIIAIOTCA HHAYKTUBHEIC COHNPOTHBICHHA. BMecTe ¢ TeM BO3MOXKHO CHIDKCHHC
Hanpspkenns u MouHocTH CI, 9TO Tak e OKa3biBacT BIMSHUC HA BCIMYUHY TOKA K.3. B CBA3M € 3THM
PacueTHl TOKOB K.3. OT FEHEPATOPOB HEOOXOAUMO MPOBOAXTD IPH HOMHHATBHONH H MHHUMAJBHOH YacTOTe
Bpamenus [A.

Pacuer ToxoB k.3. oT ']l HEOOXOAMMO MPOU3BOAWUTH MPU HOMHHATHHOH YaCTOTE BPALICHHA, KOLIA
anexrpoaBrkymmas cwia (JJIC) smekTpuducckoi MamMHBI MAKCHMAIBHA. AHAJIOTHYHO PACUeT TOKOB
MOAIUTKH MECTA K.3. OT HIICKTPOABHIATENICH MOAPYIHBAIOMIMX YCTPOHCTB H APYTOr0 MOLIHOTO YaCTOTHO-
PETYIUPYEMOTO BICKTPOIPHBOIA HEOOXOAMMO MPOH3BOIUTE NPH HOMHHAIBHOM YacTOTE BPAILECHHS.

Pacuer ToxoB k.3. oT obparumbix BT miau ['9/] B kOMOMHHMpPOBAHHBIX MPOMY/IbCHBHBIX KOMILICKCAX
HEOOXOAUMO OCYINECTBIATh HPH padoTe DICKTPUYCCKOH MANIMHBI B TCHEPATOPHOM PEXUME MpH
HOMMHAJIbHOM ¥ MUHUMAJIBbHOM 3KCIUTyaTallHOHHOM 4acToTe.

Ipu pacderax npeamonaracTcs, 910 OIOKH KOHACHCATOPHBIX U aKKyMYJIITOPHBIX OaTapeii MOIHOCTBIO
3apSOKEHBI.

5 PACHETHBIE CXEMBI 33C

5.1 O6wue TpeGoBanus Kk pacyernoii cxeme IIC.

PacyeTHBIC CXEMBI COCTABISICTCS HA OCHOBAHHM MPHHUMNHAIBHBIX ¢xeM DIC.

Cxema fqomkHa OTOOpasKarh IONHBIM COCTAB T'CHEPATOPOB M IPEoOPa30BaTEICH 3NCKTPOIHEPrHH,
AICKTPONOTPEOUTENCH TOCTOSHHOTO U MIEPEMEHHOTO TOKA, paboTaomuxX B paccMarpupacMom pexkume. Ha
CXCMC MOXHO HC YKa3bpIBaThb CTATHYUCCKHC HAKOIUTC/IH 3JICKTPO3IHCPruu B BUAC aKKYMyJISITOpHLIX H
KOHZCHCATOPHEIX OaTapeit.

Ha cxeme yka3pIBaroTCs KOMMYTAIIMOHHO-3AIMMTHAS AIMIAPATypa, TOKOMPOBOABL, OTACIBHBIC KPYIIHBIC
DIICKTPOABUTATCITH, COMBMEPHMEBIE ¢ UCTOYHHUKAMU muTaHus ¥ nogiodcHusie K PII mocrosHHOrO TOKA,
CHIOBBIE TpaHCc(hOpMATOphI, OOLIECYA0BAsS ACHHXPOHHAS HArPy3Ka B BH/C SKBUBAJICHTHOTO JABHrarelid
noaxmoucHHas k PIII mepemenHoro Toka.

Ha cxeMy HaHOCATCS HEOOXOAMMBIC IJIS PAcUETa TOKOB K.3. TEXHHYCCKHME JAHHBIC deMeHTOB DIC, B
TOM YHCIIC:

THUIIBI, HOMHHAJIEI MOLTHOCTH, TOKH M HAIPSUKCHUS TCHCPATOPOB;

THIIbI, HOMUHQJIbHBIC MOIIHOCTH I'peGH]:IX 3J'IeKTpOI[BPII‘aT€J'ICﬁ;

THIIBI, HOMHUHAIbHBIE MOIMHOCTH 3MIEKTPOABUIaTeiIcH MOAPYIUBAIOIINX YCTPOUCTB;

THUIBI, HOMHHAIBHBIE MOLTHOCTH U HANPSDKCHHS TPAHC(HOPMATOPOE;

THUIIBI, HOMMHAJIBI MOITHOCTH, TOKH M BPEMsI CPabaThIBAHHs KOMMY TALMOHHO-3AIUTHOMN aIMaparypsl;

TUIIBI, HOMHWHAJIBI MOIIHOCTH, TOKH H HAIPSKCHUI ITOJYIPOBOIHHUKOBBIX B]:ll'[pﬂMHTeHCﬁ H
HMHBEPTOPOB;

CCUCHHSL, KUIBHOCTb U JUTHHA TOKOIIPOBOOBE;

HarpsKCHUA U TOKH SKBUBAJICHTHBIX ,Z[BHI"aTeJ'[eﬁ MOCTOSIHHOIO U NICPCMCHHOI'O TOKA,

THUIIBI, HATIPSDKCHHUS. U TOKU OTACIIBHBIX JICKTPOJBUIaTCICH OONBINON MOLIHOCTH.

5.2 Pacuernas cxema I3I9C ¢ moJHbIM pacnpeie/ieHHEM JIEKTPOIHEPTrHH HA MOCTOSIHHOM TOKE.,

Ha puc. 5.2 mpencrasnena pacuetHas cxema O9C ¢ HOMHBIM PacHpeACTCHHEM BhIpabaThIBAcMOii
QJICKTPOSHCPIruv HA MOCTOSIHHOM TOKE. PacquHaﬂ CXCMa COCTaBJICHA B COOTBETCTBHH C HpHHL{I/IHPIaHbHOﬁ
CXEMOMH, paCCMOTPEHHOMN paHee.

Ha pacucrroii cxeme 5.2 mpuBeAeHBI reHeparopsl /, moaynpoBoAHHKOBbIC Beimpsamutenu 2, ['PII]
MOCTOSIHHOTO TOKa 3, TIOJYIPOBOZHHKOBBIC HHBEpPTOpHl [QY 4, NOMynpoBOJHHKOBBI HHBEPTOP
00IIECYAOBBIX IPHCMHUKOB 5, TOIYIPOBOIHHUKOBbIA HHBCPTOP MOAPYIMBAIOLIETO YCTPOHCTBA 6; CHIIOBOM
MOHWKAomui TpanchopmMaTop 7, TpeGHBIE BICKTPOABUraTelad 8, SNCKTPOABHraTe b MOAPYIMBAIOIIECTO
YCTPOMCTBA 9, 0OLICCYAOBHIE MPUEMHHIKH ICKTPOSHEPTHH IICPCMCHHOTO TOKA /0.
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Puc. 5.2 Pacuetnas cxema DDC ¢ MOMHBIM pacipeieicHHeM BbIpabaThIBAEMOM IEKTPOSHEPTHH HA MOCTOSHHOM TOKE:
1 — reHepatopsl, 2 — NMONYIPOBOJHUKOBEIE BhIIpsAMUTENH; 3 — I'PII| noctosHHOrO TOKA;
4 — NONYTPOBOAHUKOBBIE MHBEPTOPLI I DY) 5 — MONyNpOBOAHUKOBBIA HHBEPTOP OOMECYAOBBIX MPHEMHHKOB;
6 — MOJTyTIPOBOJHUKOBBIH MHBEPTOpP MOAPYIHBAIOIIETO YCTpoiicTRa; 7 — CHIIOBOH HMOHMKalOmMui TpaHcdopMaTtop;
8 — rpebHbIe ANMEKTPOABUTATENH; 9 — ICKTPOJBUTATEND TOPYIHBAIONIETO YCTPOHCTBA;
10 — ofimecynoBbie MPUEMHUKH IEKTPOSHEPTHN MEPEMEHHOTO TOKA

5.3 Pacuernas cxema DIC ¢ 4ACTHYHBIM pacHpeAeSICHHEM JJICKTPOIHEPrHH HA MOCTOSIHHOM
TOKe.

Ha puc. 5.3 npeacrasnena pacuerHas cxema IIC ¢ YaCTHIHBIM PACTIPEACIICHUEM 3JIEKTPOIHEPTHH HA
MOCTOSHHOM TOKe. PacdeTHas cxema cocTaBicHAa B COOTBETCTBUH C NPHHLHUIIHANBHOH CXCMOH,
PacCMOTPEHHOM paHee.

Ha pacuetnoit cxeme 5.3 mpusegensr reneparopsr /, I'PIIl mepemenHOro Toka 2, CHIOBOIi
TpexobmoTounsd Tparcopmarop 1OV 3, cmnoBod mnoHmkarommi TpanchopMmarop 0OmMECYI0BBIX
MPUCMHHUKOB 3JICKTPOSHCPTUH 4, JBCHAALMTHITYIECHBIC MOYIPOBOAHUKOBHIC BHIMPIMHUTEIH S, SKBHBA-
JCHTHBIN 3nekTpoasurareiip 6, PLI mocTosHHOro Toka 7, MONYNPOBOJHUKOBBIE MHBEPTOPHI IOAPYJIH-
BAaIOIIETO YCTPOHCTBAa &, MOIYNPOBOJHHKOBEIC HHBEpTOpPH! [JY 9, rpebHbie snexrpoasurarciu [0,
3IEKTPOABHIaTeu MOAPYIHBAIOIIETO YCTpOHCTBa /1.
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Puc. 5.3 PacueTtnas cxema O39C ¢ yacTUUHBIM pacIpeAcIcHUEM BbIpabaTbIBAEMON DIIEKTPOSHEPIHU HA MOCTOSHHOM TOKE:
1 — reneparopsl, 2 — I'PII] nepeMeHHOTO TOKa; 3 — CUJIOBOH TpexoOMOTOuHbIH TpaHcopMmarop DY,
4 — cuJIoBOM MOHMKatoIMu# TpaHchopMarop, 5 — MOTYIPOBOAHUKOBBIC BHIMPAMHTEIIH;
6 — SKBURAICHTHBIN 3yekTpojBurareisb; 7 — PII] moctosHHOro Toka; 8 — MOMYHIPOBOAHHKOBLIC HHBEPTOPHI
HOJIPY/THBAIOIIETO YCTpoiicTRa, 9 — NOMYIIPOBOAHUKOBEIE HHBEPTOPEl I DY, /0 — rpeOHBIE HNEKTPOABUTATEI,
11 — PNEeKTPOABUraTENIN NOJPYIUBAIOIIETO YCTPOHCTBA

6 BBIGOP PACYETHBIX TOYEK KOPOTKOI'O 3AMBIKAHUA

6.1 PacyeTHble TOUKH KOPOTKOro 3amMbikaHusi B JJC ¢ MOJIHBIM pacnpeaejieHHeM BbIpadaTbl-
BaeMoil JHEPruu HA NMOCTOSTHHOM TOKe.

Bri6op pacueTHBIX TOYCK MPOU3BOAUTCS IOCIE COCTABICHHUS pacueTHOH cxembl JIC.

JInst IpoOBEpPKH anmapaToB 3aIMUThl UCTOYHUKOB 3NICKTPOIHEPTUH U CEKLIMOHHBIX aNMapaTtoB CIEAyeT
BBIOMpATh TAaKyIO TOYKY, YTOOBI BEIMYMHA TOKA K.3., MPOTCKAIOLICTO UYEPE3 ammapar HiIH TOKOMPOBOZ,
JOCTHraja MaKCUMAJIbHOTO 3HAYCHUS.

Jast mpoBepKH ammaparoB 3aUTHI TOYKY K.3. CIACAYCT NPHHUMATE HA BHIBOJAX MPOBEPAEMOTO
ammapara.

Ha puc. 6.1 mpeactasneH npumep BEIOOpa pacue THEIX TOUCK K.3. 4711 DI C ¢ MOTHBIM pacpeaeiCHHEM
BBIPA0ATHIBACMOM 3JICKTPOIHEPTHH HA TIOCTOSIHHOM TOKE.

Touka K/ pacmosnokeHa Ha cOopHbix muHax [PI] mocrosuHOro Toka 3. PacueT Toka KOPOTKOTO
3aMBIKAHMS B 3TOH TOYKE HEOOXOAMM IS MPOBEPKH COOPHBIX LIMH MO TCPMHYCCKOH M AHHAMHUYECKOH
CTOMKOCTH.

B zaBucumocT OT MecTa pacrmoiIoKEHUS 3TOM TOUYKHM KOPOTKOTO 3aMBIKAHHS NMPOH3BOAUTCS CyMMHp-
OBaHHE TOKOB OT HCTOYHHKOB IOJIUTKH MECTa KOPOTKOTO 3aMBIKAHMS. MCTOYHHKAMM MOJNUTKU SBISIOTCS
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reHepatopel [, rpcOHBIC SNCKTPHUUSCKHE IBUIATCIH &, SNEKTPHUUECCKHUE ABHTATEIH MOAPYTHBAKOLIETO
ycTpolicTea 9, odmecynoBas Harpy3Ka, BRIPKEHHAS SKBHBAJICHTHBIM JABHrareneM /0.

Touka K2 pacnionoskeHa cO CTOPOHBI TeHeparopa / Ha BbIXOAC MONYNPOBOAHMKOBOTO BBINPSIMHTENA 2.

B 5T0if TOYKE PACCUMTHIBACTCS TOK K.3. JUif BHIOOpA 3aIMTHO-KOMMYTALMOHHOH ammaparypsl H
OMPCACIICHHS TOKA MOAIMTKH TOKA K.3. B Touke K/.

B paccmarpuBacMoii cXeMe 3aIHUTHO-KOMMYTALHOHHAS aIaparypa MOXET ObITh YCTAHOBICHA Ha
BXOZIC B BBHIIPSIMUTENb 2 W HA BBOAE B PACMpPEACIUTENbHBIH IUT MOCTOSHHOTO TOKA 3. ABTOMAaTHYECKHI
BBIKJIFOYATC/b (MJIH 3aIMMTHBIC MPEIOXPAHUTENH) HA BXOJAE BBHIIPAMHTENA 2 HEOOXOMMMSBI JUIS 3ALIHTHI
BBIIPSAMUTEIA 2 M OTXOAALICH OT HETO THHHH B CITy4Yac OTCYTCTBHs BHYTPECHHCH 3aIlIMTHI B BBIIPAMHUTEIIE.

Ilpu BOZHMKHOBCHHH BHYTPEHHHX MOBPEKACHHEH B MOJYHIPOBOJHHKOBOM IpeoOpasosareiic, BO3HH-
KHOBCHHA K.3. HA €r0 BXOAE HIIH BBIXOAE, ABTOMATHYECKHH BBIKIIOYATENh AOJDKEH IPOHM3BECTH 3allIUTHOE
OTKJIIOYCHHC M TPCAOTBPATHTH OTKA3 BBIMPAMHUTENA 2 HIH €r0 MOJHOE Pa3pPyLICHHE IPH BHYTPEHHEM
MOBPEKICHHUM.

Ha Bbixoze BRIIpsAMHTENS MOXKET OBITh PacmojO’KeHAa KOHAEHCAaTopHas Oarapes, KoTtopas CO3JacT
JOTOTHUTEIBHYIO MOAMUTKY TOKA K.3. B Touky K/. Ha BBOAE B pacmpeaenuTenbHBIN IUT HOCTOSHHOTO
TOKa 3 B KadECTBE 3aLINTHO-KOMMYTALHOHHOTO aImapara MOXET OBITh NPHMECHEH AaBTOMAaTHYECKHH
BBIKITIOYATEIb HA IOCTOSHHBIA TOK HIH PAa3beIUHHUTENb-TPEIOXPAHHUTED.

LA

i

Puc. 6.1 PacuerHrie ToukH K.3. B OOC ¢ NOJNHBIM paclpeieieHHeM BbIpabaTLIBacMOM SIEKTPOIHEPTHH HA MOCTOSHHOM TOKE:
1 — reHeparopsl;, 2 — HOJNYNIPOBOAHUKOBLIE BhipsMuTenH; 3 — ['PII] nocTosHHOrO ToKa;
4 — NOIyNpOBOAHUKOBBIC HHBEPTOPEL I'DY; 5 — nonynpoBoAHUKOREIH HHBEPTOpP OOLIECYAOBbIX NPHEMHHKOB;
6 — MONYTIPOBOJTHAKOBEIH HHBEPTOP MOJPYIHBAIOIETO YCTPOHCTBa, 7 — CHIIOBOH MOHMKAIOMMIA TpaHcdopMaTop;
8 — rpeGHble AIEKTPOJBHTATENH;, 9 — HIEKTPOABUTATENb IOAPYIHBAIOLIETO YCTPOicTBa; 10 — SKBUBAICHTHBIH JIEKTPOABUraTeNIb
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Touka — K3 pacronoxeHa Ha BXOJE MHBEPTOPA 4, IUTAIOIIETO IPeOHON dIEKTPHIECKHi ABUrarens 8
WM 3JICKTPOJBUIaTe b HOAPYIUBAOILETO YCTPOHCTBa 9.

B Touky cxomATCAa ABa TOKa K.3.. OT IPEOHOTO 3CKTPHUYCCKOrO ABHrareis (dACKTPOABUIATECIS
MOAPY/IMBAIOLICTO YCTPOMUCTBA), IEPELICAIIEro B reHeparopHeii pexxuM, u ot I'PIII mocTosHHOTO TOKA 3.

B nepBom ciyuae mpotekaeT TOK MOANUTKM OT diIeKTpoxasurarens. Bo BTopoM criydae B TOUKY K.3.
MPOTEKACT CYMMAPHBIH TOK K.3. OT CHCTEMBI IIOCTOSIHHOTO TOKA.

CreyeT OTMETHTh HAJMYKC HA BXOAE MHBEPTOpPA 4, 6 KOHICHCATOPHOH Oarapen GONBLION €MKOCTH.
Ilpy BOZHUKHOBEHHH KOPOTKOTO 3aMBIKAHHS Ha COOPHBIX LIMHAX PACHPEACIUTCIBHONO LIWTA HIH B
JIPYTOM MECTE, KOHACHCATOPHI Pas3psAAsTcs Ha TOUKY K.3. JIaHHBIH TOK HEOOXOJUMO YUMTHIBATE IPH
BBIOOPE 3aIUTHO-KOMMYTAIIMOHHOTO aImiapara U pacdere JUHAMHYECKOH CToHKocTH cOopHBIX muH. Kax
TPaBWIO, /U 3AIMUTHl JAHHOTO (uaepa B PacHpeaeTHTENIBHOM IMHATE MOCTOSHHOTO TOKA IPHUMEHSIOT
Pa3be IUHUTEIb-TIPEAOXPAHHUTEN.

Touka K4 pacnomokeHa Ha BXOAE WHBEPTOPA IHTAIOIICTO, UYEPE3 PACHPEACIUTCIBHBIN IIUT
MIEPEMEHHOIO TOKa, 0bmecyaoBsie notpedurenu /0. B Touky cXomsaTcs ABa TOKA KOPOTKOTO 3aMBIKAHUS:
OT 3KBHBAJICHTHOTO 3nckTpoasurarens /0 pachpeAeauTeNbHOrO ImuTa mepeMeHHoro toxa u ot I'PIIT
TIOCTOSTHHOTO TOKA 3.

B nepBoM ciyuae mpoTekaeT TOK MOAIUTKHE K.3. OT 3KBHBAICHTHOTO dnekTpoasurarens /0. Bo Bropom
ciIydae B TOUKY K.3. IPOTCKACT CYMMApPHBIH TOK KOPOTKOTO 3aMBIKAHHS OT CHCTEMBI IIOCTOSHHOTO TOKA.

Heobxoanmo oTMeTHTh HaIMYHE HAa BXOAE MHBEpTOpa 5 KOHACHCaropHou Oarapeu. Ilpyu BO3HHKHO-
BCHUH K.3. TOK OT KOHACHCATOPHOM Garapey Tak xe OyAeT MpoTeKars K MECTY K.3.

B caywac Hannmuus CHIOBOrO MOHIDKAIOWIEro TpanchopMmaropa 7 Ha BBIXOAC HHBEPTOpPAa J OH
OKa3bIBACT OrPAHHUMBAIOIICE ACHCTBHAE, YTO HEOOXOZMMO YYHTHIBATH IIPH PAcueTe TOKA KOPOTKOTO
3aMBbIKAHHSI.

6.2 PacyerHble TOYKH KOPOTKOro 3aMbIkaHHs B JJC ¢ YaCTHYHBIM pacmpeae/ieHHEM
BbIpa0aTbIBAEMOii JIEKTPO3HEPrHH HA MOCTOSIHHOM TOKE.

Ha puc. 6.2 mpeacrasieH mpumep BbiOOpa pacdyeTHbIX Todek K.3. Angd IIC ¢ YaCTHYHBIM
pacIpeseICHHEM BhIpaOaThBASMOM 3IICKTPOIHEPTHH HA ITOCTOSHHOM TOKE.

Touka K! pacnonoxkena Ha cOopreix muHax PII[ mocrosxHoro toxa 7. Pacuer Toka KOpPOTKOTrO
3aMBIKAHUS B OTOM TOYKES HEOOXOAMM ISl TIPOBCPKH COOPHBIX LIMH MO TCPMHUYECKOH H JMHAMHYECKOH
CTOHKOCTH.

B 3aBucuMocTH OT MeCTa PacIOIOXKCHHS 3TOH TOYKH KOPOTKOTO 3aMBIKAHHS MPOU3BOJUTCA CyMMHPp-
OBAHHC TOKOB OT HCTOYHHUKOB ITOAITUTKHA MCCTAa KOPOTKOI'O 3aMBbIKAHUSL. Hcrounukamu MNOAIMHNTKH ABJIAKOTCA
reHeparopsl I, TpcOHBIE DICKTPUHECKHUE ABHTATETH [0, SMEKTPHUCCKHE MABHUTATCIH MOAPYIHBAIOLICTO
ycTpotictea /7, o0uiecyaoBast Harpy3Ka, BbIPKCHHAS SKBUBAICHTHBIM JBUTaTeNeM 0.

Touka K2 pacmonokeHa CO CTOPOHBI PACIPEACIHTEIbHON CHCTEMBI NEPEMEHHOTO TOKA HA BBIXOJC
MOy IPOBOIHUKOBOTO BBITPsIMUTENS J. B Touke K2 paccunThiBacTCs TOK K.3., JUIs BBIOOpa 3alMTHO-
KOMMYTALIMOHHON ammaparypsl ¥ OIpeJeicHHs Toka moAamutkd Toka B Touke K/. [lockomeky B
PaccMaTpUBAEMOM CIIyuae BBHINIPAMHTEIb 5 TONY4YacT MHUTAHKE OT CHIOBOrO Tpancdopmaropa, pacdyer
TOKa KOPOTKOTO 3aMBIKAHHUS MPOBOAUTCS IO PEKUMY KOPOTKOTO 3aMbIKaHHS Ha BTOPHYHOM OOMOTKE
tpancopmaropa 3. OcTanpHBIE PacYeTBl Il 3TOH TOYKH AHAIOTMYHBI PACUeTaM AT CXEMBI,
paccMOTpeHHOH B 6.1.

Touka K3 pacmonoxkeHa Ha BXOAC HMHBEPTOpA 9, MHTAOLICTO IPEOHOM SIEKTPHYECKMI ABHTATe!Nlb
(3nEKTpOABUTraTE Th TIONPY/IHUBAIOLIETO YCTPOHCTBA). B TOUKY CXOmSITCS [BA TOKA KOPOTKOTO 3aMBIKAHHS. OT
rpeOHOIO MEKTPUUCCKOTO JBUTATEIS HITH ICKTPOJBUraTesIsl HOAPYINBAIOIIEIO YCTPOHCTBA, NIEPELISLIETO B
reHepatopubiii pexkam, u ot PII mocrostHOro ToKa 7. B mepBoM ciydac TOK MOANWTKH K.3. B Touke K/
MOCTYMAET OT rPeGHOro 3nekTpoABuraresist. Bo BTopom ciydae B TOUKY K.3. OyAeT MPOTeKaTh CyMMAapHBIH TOK
KOPOTKOTO 3aMbIKaHHs OT CHCTEMBI MOCTOSHHOTO Toka. OCTajpHBIC PAcueThl U 3TOH TOUKH AHAIOTHHYHBI
pacuetam i paccMOTpeHHOM B 6.1 cxembl DDC ¢ MOMHBIM PAClpEAcICHHEM JIEKTPOSHEPTHH HA
IIOCTOSTHHOM TOKC.
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Puc. 6.2 Touku k.3. B OOC ¢ YaCTHYHBIM paclpeecHHeM BhIpaOaTHIBAEMOM AIIEKTPOSHEPIHH HA MOCTOSHHOM TOKE:
1 — renepatopsl; 2 — I'PII] nepeMeHHoro ToKa;, 3 — cHiioBoi Tpanchopmatop I'DY; 4 — cuioBoii moHuaomuil TpancgopMmartop;
5 — NoaynpoBOAHUKOBBIE BRIIPAMHTENH; 6 — SKBUBAJICHTHBIH sekrpozaBuraresib;, 7 — PII] noctosHHOrO TOKA;
8 — MonynpoBOJHUKOBLIC HHBEPTOPHI HOAPYJIMBAIOMICIO YCTPOKHCTBA; 9 — MOJIyIPOBOAHHKOBBIE HHBepTOpLL IOV
10 — rpebHbIe dnekTpoABUTaTENH; /] — DIIEKTPOJBHUTATENN MOPYIUBAIOMIUX YCTPOHCTB

7 CXEMBI 3AMEIIEHUA 39C

7.1 O6mme TpeGoBaHHusI K COCTABJICHHIO cxeM 3amewienus JIC.

Ha ocHoBaHuyu pacyeTHO# CXEMBbI, COCTABIICHHOM JUIsi BRIOPAHHBIX PACUETHBIX PEKHMOB U PACUCTHBIX
TOYEK K.3., COCTABILICTCS CXEMa 3aMEIICHUS TSl KOKAOH TOUYKH K.3.

JUist 3TOro 3JCMCHTBI CXCMBI M HCTOYHHKH SJICKTPOIHEPTHH 3aMEINAIOTCA COMPOTHBICHUSIMH H
snekrpoaswkymumu cuiamu (JJ1C), BhIpaKCHHBIMA B HMEHOBAHHBIX €OUHHMLIAX: COIMpPOTHBIICHUS —
MHJUTHOMAX, TOKH — B KAJIOAMIICPAX, SJICKTPOABIKYINHE CHIIBI — B BOJbTaX. 3JHAYCHUSA COMPOTHBICHUH
CIICAyeT MPUHHUMATh TpU pabovei Temmeparype.

Kaxnas akkymynstopras rpynma 3amemactcs 3kBHBATCHTHOH JJIC M MONHBIM CONMPOTHBICHHUEM
AKKyMYJIATOPHOH IPYHITBI C YYCTOM COMPOTHBIICHHI MEK3JIEMEHTHBIX CBA3CH U KOHTAKTHBIX COCAMHCHHM.

Kaxapiii SKOpb 3JEKTPHYICCKON MAIWHBI MOCTOSHHOTO TOKa 3amewaetcsa 3kBuBaieHTHOW JJIC m
(UKTHBHBIM COMPOTHBIICHHUEM.

DNEKTPOJBHIaTEH HMOCTOSIHHOTO TOKA BCIIOMOTATEIBHBIX MEXAHH3MOB YUYHTHIBAIOTCS KakK OJHH
SKBUBAJICHTHBII UCTOYHUK nuTaHus ¢ 9KBUBAICHTHON JJIC U (PUKTHBHBIM COMPOTHBICHUEM.
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OneMeHTHI CXeMBI TIEPEMEHHOTO TOKa (T€HEPATOPHL, TPaHC(HOPMATOPEI, ABUTATEIH, PEAKTOPBI, YIACTKH
KaOenbHBIX TPacC M IPOTKCHHBIX IMHHOIPOBOAOB) 3aMEINAIOTCS AKTUBHEIMH M HHIYKTHBHBIMH
COIPOTHBICHUSMH.

MarsuTHO-CBS3aHHBIC YYACTKHA CHCTCMBI 3aAMEHSIOTCSA 3KBHBAICHTHBIMH IEKTPHYUCCKH CBSI3AHHBIMH
mernssvMy. [Ipy 3TOM CONPOTHUBICHMS NPOBEPSEMBIX ABTOMATHYECKHX BBIKIIOUATENCH M ammaparos
KOMMYTALIMH M 3aIlUTHL, 4 TAKXKE CONMPOTUBICHHS alllIapaToB, YCTAHOBICHHBIX B OJHOM MU ABYX azax
(smanpumep, Tparchopmaropa ToKa) B CXEMY HE BKITIOYAFOTCS.

HomyckaeTcss npeHeOperarb OTHOCHTCIBPHO HEOOIBLIMME COIPOTHBICHHAMH. aBTOMATHYCCKHX
BBIK/TIOUATENICH, TeHEPaTopHbIX Kabened mmuHoH A0 10 — 15 M, OIIMHOBKH IUHTOB, HEPCXOAHBIM
CONPOTHUBICHUEM KOHTAKTOB.

CHUHXPOHHBIC TCHEPATOPBI, CHHXPOHHBIC U ACHHXPOHHBIC JABUTATEIH B CXEMC 3aMCIICHHS
yautbiBatoTcst cBOUMH JJIC, akTHBHBIMU M HHAYKTHBHBIMH COMPOTHBICHUIMU. [TapamMeTpsl reneparopos
Y CHHXPOHHBIX JBHTaTcICH NPHHAMAIOT IO TEXHHYECKHUM yCnoBHsAM. [lapameTpel acHHXpOHHBIX
JBUrareaci pas3HBIX THUIOB M CPEIHUC 3HAYCHHS NApaMETPOB SKBHBAICHTHBIX ACHHXPOHHBIX JABUrarcici
MoryT npuHHUMarscs u3 npunoxerua 3 OCT5.6181-81.

IIpu cocTaBieHHM CXEMBI 3aMCLICHUS MOCICAOBATE/IbHO COEAMHEHHBIE CONPOTHBICHHS 3JEMEHTOB
OTACTBHBIX ILenei (kabenu, IMH, anmapaToB, NEPEXOJHBIX COMPOTHBICHHI KOHTAKTOB H T.IL.)
BBIDQ)KCHHBIC B HMMCHOBAHHBIX CIMHHLAX, 3aMEHSIOTCS CYMMApHBIMH. AKTHBHBIE M HHIYKTHBHBIC
COIPOTHUBICHHSI CYMMHPYIOTCS OTACIBHO.

ITpu Hanmamu B cxeme TpaHcHOPMATOPOB HEOOXOAUMO 3aMEIIAOIINHE HX COMPOTHBICHHS MPHBECTH K
OJHOHN CTYNEHH HANpPSDKCHHS NPHHAMAacMOM 3a OasucHyro. K Ga3ucHOH cTymeHM NpHBOASTCS
COIPOTHBICHHA BCEX DICMEHTOB CXCMBI, YCTAHOBICHHBIX HA JPYIOif CTYMEHH HANMPMKCHUS, a TAKKS
tok#, I/IC ¥ HAPSHKCHHUS STHX JICMCHTOB.

7.2 Cxema 3ameinennst 2IC ¢ NOJHLIM pacnpenesieHHeM BbIPA0aTbIBAEMOil JJIEKTPOIHEPIHHA HA
HOCTOSIHHOM TOKE.

B xauecTBE HCTOYHHKOB ICKTPO3HEPTHH B IIC NPHUMCHSIOTCS CHHXPOHHBIC TCHEPATOPHI, B KAUECTBE
SKBHBAJICHTHOTO 3JIEKTPOABUTATEIS H 3JCKTPOABHIarcil HOAPY/IMBAIOIIETO YCTPOUCTBA — aCHHXPOHHBIH
3nMeKTpoABUraTenb. B KadecTBe IPeOHBIX 3NEKTPOABUraTeicii MOTYT NPUMCHSTHCS CHHXPOHHBIC HITH
ACHHXPOHHBIE 3ICKTPOJBUTATCIIH.

Ha puc. 7.2-1 npeactaBnen mpuMep pacueTHOH cxeMsl 3ameineHuss IIC ¢ MOIHBIM pacipeaeiCHHEM
BBIPAOATHIBACMO}! SMEKTPOIHEPT MM Ha MTOCTOSIHHOM TOKE ¢ ACHHXPOHHBIMH IPCOHBIME JBUTATCIHIMH.

B cocras O9C BXoAsT ABa CHHXPOHHBIX IeHeparopa /, SKBUBAICHTHBIA ACHHXPOHHBIN 3JEKTPOJBH-
rateap 2, TpeOHOM AaCHHXPOHHBIM SICKTPOABUTATENE 3, 3JICKTPOABHIATCIb IOAPYIHBAOIICTO YCT-
poticTsa 4.

Ha puc. 7.2-2 npusenen npumep pacueTHOH cxeMsl 3amerneHuss 9IC ¢ MONHBIM PAaCHPEACICHHEM
BHIpaOaTHIBACMOM 3IEKTPOIHEPT UM HA ITOCTOSHHOM TOKE ¢ CHHXPOHHBIMHU TPEOHBIMH JABHTATCIISMH.

Orinune AaHHOM CXEMBI 3aKIIOYAaCTCS B TOM, 9TO B KadectBe ['DJ] MPUMEHSCTCS CHHXPOHHBIM
3MEKTPOABUraTENb.

ITockoneky B coorBercteuu ¢ 2.5.4 cramaapra OCT5.6181-81 pacuer Toka K.3. CHHXPOHHOIO
JBUTATENIS 3aMEHSACTCS PAaCcueTOM TOKA K.3. OT QHAJOTHYHOTO CHHXPOHHOTO IeHeparopa, B cxemy OOC
J06aBIeHbI CONPOTUBIICHNUS CHHXPOHHON MAIUMHBL U KaGCTIBHON TPACCHL.
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Puc. 7.2-1 PacueTHas cxeMa 3aMerneHus OC ¢ NOJHBIM paclipeAcicHHEM BblpabaTbiBa€MOH 3JIEKTPOSHEPIUH
Ha MOCTOSHHOM TOKE ¢ aCHHXPOHHBIMH FPEOHBIMU JABHUraTEIIMHU:
1 — CHHXpOHHbIE TEHEPATOPHI, 2 — SKBHBAJICHTHBIH aCHHXPOHHBIH /1€KTPOABHUraTeb; 3 — rpeOHON aCHHXPOHHBIH
SJIEKTPOJBUTaTelb; 4 — aCHHXPOHHBIH DJIEKTPOABHIaTE b MOAPYJIMBAIOLIETO YCTPOHCTBA
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Puc. 7.2-2 PacuetHas cxema 3aMmetneHus 90C ¢ MOMHBIM pacipe/iclIeHHEM BhIpabaThIBaeMOi 2IEKTPOIHEPIHH Ha MTOCTOSTHHOM
TOKE ¢ CHHXPOHHBIMH T'peOHBLIMHA JIBHTATCIISIMH:
1 — cuHXpOHHbBIE reHepaTopbl; 2 — YKBUBAJICHTHBIN aCHHXPOHHLIH DIIEKTpO/IBHTaTeNh; 3 — rpeGHbIe CHHXPOHHBIE
9JIeKTPOABUraTeNH; 4 — ACHHXPOHHBIH JIEKTPOJBUraTellb IO/ PYJIMBAIOMCIO YCTPOHCTBA

7.3 Cxema 3ameenns IIC ¢ YaCTHYHBIM pacnpeae/ieHHeM BHIPAOATHLIBAEMO# HJIEKTPOIHEPTrHH
HA MOCTOSIHHOM TOKE.

Ha puc. 7.3-1 npeacrasnes npumep pacueTHOU cxeMsbl 3amemenns JJC ¢ YaCTUIHBIM pacTpeIciic-
HHEM BBIPA0ATHIBACMOM SJICKTPOSHCPrUH HA MOCTOSIHHOM TOKE C ACHHXPOHHBIMH IPCOHBIMH {BUTATEIAMH.

Ha puc. 7.3-2 npusenen npumep pacdeTHor cxeMsbl 3amerneHud DIC ¢ YaCTHYHBIM pacnpeAcIcHUEM
BBIPa0aTHIBACMOM SJICKTPOSHEPTHH HA MOCTOSIHHOM TOKE C CHHXPOHHBIMH rpcOHbIME apurarensmu. Ha
3TH CXEMbl PACTPOCTPAHSIOTCS TPCOOBAHMS, AHATIOTHIHBIC MPCABIBILICMBIM K HPCABLIYLIHM CXEMaM C
HOJIHBIM PACIIPEACIICHUEM DIICKTPOIHCPTHH HA MOCTOSIHHOM TOKC.

7.4 Ynpowenne cxem 3amemenns J)IC.

7.4.1 Tlocne cocTaBleHHs CXEM 3aMCINCHHS MPOU3BOAMTCH MX yopomcHue. [ ynpoleHus CXeMbt
MOTYT OBITh HCIIOB30BAHBI CIICAYIOLINC MPUHLIAIDL:

.1 ecrM To4UKa K.3. HAXOAUTCS B Y3JIC C HCCKOJIBKHMH CXOMSIIUMHCS B HCM BETBSIMH, TO CXEMY MOMKHO
pa3aenuTh Ha 9acTH (OTACIIBHBIC BETBH), COXPAHHB HA KOHLC KAXKJOH M3 BETBCH KOPOTKOE 3aMbIKAHHC.
PacueT TOKOB B 3TOM Citydac BCACTCS PA3ACiIbHO JUIS KAKAOH BETBH. 3a OA3UCHYIO MOIIHOCTb CICAYCT
MPUHHMATh HOMHHATBHYIO MOIIHOCTh I'CHEPATOPA HIIH TPYIIIIBI TCHEPATOPOB JAHHOW BeTBH. TOK B TOYKE
(uemu) K.3. paBEH CYMME TOKOB OTACIBHBIX BETBCH;
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Puc. 7.3-1 PacuetHas cxeMa 3aMelneHus O3C ¢ HaCTHUHBIM paclipeAeeHHEM BhIpabaThIBAEMOMN DJIEKTPOHEPTHH
Ha IIOCTOSHHOM TOKE ¢ aCHMHXPOHHBIMHU I'PEOHBIMU JABUTATEIISIMH:
1 — cvHXpOHHBIE I'eHEpaTOpPhI, 2 — SKBUBAICHTHBINA aCHHXPOHHEIHM 3IEKTPOABUTaTENh, 3 — rpeOHbIe aCHHXPOHHbIE
SIIEKTPOABUTATENH;, 4 — aCHHXPOHHEIE HJIEKTPOABUTATEH ITOAPY/IMBAIOIINX YCTPOHCTR

22 eCiM cXeMa TMOJHOCTBI) CHMMETPHUYHA OTHOCHTEIBHO TOYKH K.3. (OIWHAKOBBIE HCTOYHMKH,
OJJMHAKOBBIC COMNPOTHBICHUSA W T.I.) JHOO €€ 4YacTh HMEET CHMMETPHIO OTHOCHUTEIBHO HEKOTOPOH
MIPOME>KYTOYHOM TOUKH, €€ MOYKHO CJIOXKUTh IO OCH CUMMETPHH. B 3TOM Ciydae MOIMHOCTE HCTOYHHMKOB
WM JBUTATEICH PaBHA CYMME HMX MOINHOCTEH, & CONMPOTHUBICHU CKJIAABIBAIOTCS MapaIeIbHO;

.3 3aMeHa NOCJIEe0BATEIbHO WU MAPAUIEIbHO BKIIOYEHHBIX CONPOTUBICHUHN OJHIM SKBHBATCHTHBIM,

4 3aMeHa JBYX WIM HECKOJBKHX MCTOYHHUKOB ITUTAHUSA OZHHUM 3KBUBAJICHTHBIM;

.5 mapaMeTpsl BCEX IEMECHTOB CXCMBI, VIACTBYFOLIMX B MPEOOPA30BAHUH, JOKHBI OBITh BRIPAXKECHHI B
OJUHAKOBBIX €JIMHULAX.
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Puc. 7.3-2 PacueTHas cxema 3amerrenus 99C ¢ YaCTHUHBIM paciipe/ie/ieHAeM BblpabaThiBaeMOU AIIEKTPOSHEPTHH HA NOCTOSHHOM
TOKE ¢ CUHXPOHHBLIMU T'peOHBIMHU JBUTATE/IIMHU:
1 — cUHXpOHHbIE TeHEPaTOpPhl, 2 — SKBUBAJICHTHBIN aCHHXPOHHBIN 3IEKTPOJBUraTelb; 3 — rpebGHbIC CUHXPOHHBIC
SIIEKTPOABUTATENN;, 4 — aCHHXPOHHBIC HIIEKTPOABUTATENH OAPY/IHBAIOIUX YCTPOHCTR

8 PACUET TOKOB KOPOTKOI'O 3AMBIKAHUA B 33C C PACTIPEJAEJIEHUEM
HA MOCTOAHHOM TOKE

8.1 O0wme moJI03KEHHSI PACYETa TOKOB KOPOTKOro 3ambikanuss B JJC ¢ pacnpeaeseHuemM Ha
MOCTOSIHHOM TOKe.

8.1.1 Pacuer TOKOB KOpOTKOro 3aMmeikanusi B DIC ¢ pacmpeaeneHHEM HA IOCTOSHHOM TOKE
116 CO00Pa3HO MPOBOAUTH B CICAYIOMIEH MOCIEI0BATEIbHOCTH:

.1 aHagu3 cxem rmaBHOro Toka I9C;

.2 ONPEACICHUEC UCTOYHHUKOB MUTAHUS M TOJIHUTKH TOYEK K.3.

Hcrounrkamu TIMTaHuS SIBISFOTCSL:

ICHEPATOPHBIC arperarsl;
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IPEeOHBIC BNCKTPOABUTATCIIA, MOYUAIOLIME MMUTAHHE OT INHUTA IOCTOSHHOTO TOKA HEPe3 IMOJIyIpo-
BOJHHUKOBBIC HHBCPTOPHI;

ANICKTPOABUIATCIIA TICPEMEHHOIO TOKA, MONYYAOIINC NHUTAHHWEC OT INMUTA IOCTOSHHOTO TOKA 4Epe3
HUHBEPTOPHI;

SNEKTPOABUTATE/TH TICPEMCHHOTO TOKA, MONYUAIOIINE MATAHUE OT IMUTA IEPEMEHHOIO TOKA,

KOHJECHCATOPbI, YCTAHOBJICHHBIC B CETH MOCTOSIHHOTO TOKA,

AKKyMYJLITOpPHBIE Garapeu;

.3 06ocHOBaHME U BHIOOP pacyeTHOro pexxuma padbotsr IIC mepes MOMEHTOM HACTYILICHHS K.3., TIPH
KOTOPOM T'CHEPATOPHEIE arperaThl ¥ MOIIHBIC JICKTPHUC CKUE JBUTATENH B PEKUME KOPOTKOTO 3aMBIKAHUS
OyAyT reHepHUPOBaTh MAKCHMAIBHYIO BEJIMUYHHY TOKQ,

4 COCTaBJICHHE PACUCTHBIX CXEM C YKA3aHMEM BCEX NCTOYHWKOB ITUTAHUS U MOJIHUTKHA TOUKH K.3:

.5 obocHOBaHME U BHIOOP PACUETHBIX TOUEK K.3;

.6 coctapienue cxeM 3ameuenus J9C;

.7 onpeaeneHne mapaMeTPOB BCEX MCTOYHUKOB MHTAHUS M MOATIUTKY, BXOISIIINX B COCTAB PACUESTHBIX
CXEM;

.8 pacueT ToKa K.3., AN KOXKIOH PacUCTHON TOHUKH.

AJTopuUTM pacdeTa TOKOB KOPOTKOTO 3aMBIKAHUS B CCTH MOCTOSHHOTO Toka C B rpaduiueckoM BUAC
rpeacraeineH Ha puc. 3.1.1.

8.2 Pacuer TOKOB KOPOTKOI0 3AMBIKAHHSI OT reHEPaTOPOB.

8.2.1 Pacuer TOka KOPOTKOTO 3aMbIkaHusa OT reHeparopa B OOC ¢ 4YacTHYHBIM PacHpeIcICHHEM
AICKTPOIHCPIUH HA MOCTOSIHHOM TOKC.

Ucrounnkamu 3nekTposneprun B cocrase IC ¢ pacIpeaeieHUeM 3IEKTPOIHEPTHH HA ITOCTOSHHOM
TOKE SIBJISIOTCS BCHTHJIBHBIC TCHEPATOPBI, COCTOSIINE U3 ICKTPHUUSCKOrO T€HEPAropa U MOXyIPOBOAHH-
KOBOTO BEITIPSIMUTEIISL.

B 93C ¢ yacTH4HBIM pacnpeaeicHUEM 3ICKTPOSHEPTHH Ha MIOCTOSHHOM TOKE TCHEPATOP HOJKIIOUECH
k I'PLI mepeMeHHOTO TOKA, OT KOTOPOTO 4epe3 TPaHCGOpMaTop U BHIPAMHUTENb moiay4daeT nuranue PII
MOCTOSIHHOTO TOKa. [IpH 3TOM KONMYECTBO TCHEPATOPOB MOKCET HE COOTBETCTBOBATh KOJIHYECTBY
BBIIPSIMUTEIICH.

[Mpu xopoTkoM 3aMbikaHUH TPEX(HA3HOTO MOCTOBOTO BHIMPSIMHUTEIIS MUTAOLIHIH €ro TpaHcopmarop B
TCUCHHE BPECMCHH K.3. OKa3bIBACTCS 3AKOPOUCHHBIM Yepe3 BEHTHIH. BemeacTBre 3TOro pacuer Toka K.3. Ha
BBIBOAAX BBITIPAMUATCIIL MOXKCT 6LITL BBIIIOJIHCH TAKXKC, KaK il ClIy4ass CHMMCETPHYHOIO K.3. Ha
BTOPHYHBIX BBIBOAAX TPAHC(HOPMATOPOB.

Pacuer TOKa K.3. BBIIPAMHTCHS HCOOXOAMMO MPOBOAMTH C YYCTOM COOTHOLUCHHS MOLIHOCTEH
BBIMPSIMUTENS (TIUTAIOIIETO TpaHCPOPMATOPA) M OCHOBHOTO HMCTOYHHKA NMUTAHHA (CHHXPOHHOTO
reHeparopa).

IMpu momHOCTH BRIMPAMHTENS MEHee 1/25 MOIMHOCTH CHHXPOHHOTrO TreHeparopa (IEHEpaTopoOB)
MaKCHMAIbHOE 3HAUYCHHE TOKA K.3. Ha BHIBOAAX BBIIPAMHUTEIS onpeacsieTcs mo gopmyne
I, :%‘ Ie1073 8.2.1-1)

K

i no popmyne

U P
— w Lyn
Lew=23 - —2=, (8.2.1-2)
A/ X2+
TP
rae Uy —HOMHHAJILHOE HalpsDKEHHE BTOPUYHOH oOMOTKH TpaHcdopMatopa, B;
I, - HOMMHAJIBHBIH TOK BTOpPHYHOH 0OMOTKH TpaHcdopMartopa, A;
ey — HaIPsDKEHHE KOPOTKOTO 3aMbIKaHMA TpaHcdopMaTopa, %o,
P1p, ¥rp — AKTUBHOE H MHYKTUBHOE CONPOTUBIICHUS TpaHcdopMaTopa, NpUBEACHHBIE KO BTOpHYHOI 06MOTKe, MOM;
Pyp=(1+e” ™) - ypapusiii ko>dQUIEEHT, ONpeeAOLNI OTHOCHTEILHYIO BETHYHHY alepHOAHYECKON COCTAaBIAOLIEH
TOKa K.3.
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Ananus cxemul 21as8HO20|

moxa
| rax
CUNXPOHHbI] Hem
Onpeoenenue
UCTOUHIUKOE NOOTIUMKIL
K.3.

Obocrosanue u 85160}7 Pacuem CUHXPOHHOZO Pacqem ACUHXPDOHHO20
pacuemnozo pescuma

Iaclig V)i
pabomvt 22C neped

MOMEHMOM K.3.

Paspabomxa
pacdemnou cxemul

Pacuem moxa noonumku
K.3. OM 3KEUBANEHMHO2O
osucamens

Pacuem moxka
ROONUMKU K.3. OM
KOHOeHcamopa

ObocHosanue u 6v160p
mouex K.3.

Paspabomxa cxemui
sameujenus 5°5C

Pacuem moxka x.3.

Yuacmue ¢
cxeme aKKymy-
AAMOPHOIX
bamapeii

6EHMUNLHOZO }
cenepamopa Pacuem mokoe noOnumxy|
OM GKKYMYRAMOPHBIX
bamapeii

i
1
Hem Pacuem moxos k.3. om

6CEX INEKMPUUECKUX

Honxoe
pacnpedenerue
HA NOCMOSHHOM
moke

MAawuH
Pacuem cxembi Pacuem cxemul Pacuem moxoe x.3. om
zenepamop - 2eHepamop — 8cex KOHOeHCamopos U
mpancgopmamop - AKKYMYRSMOPHbIX
ELINPIMUMEND i
SHLINPAMUMEND bamapeii

Onpedenenue snauenus
MAKCUMATL HO2O
YOapHO2O mOoKa

Puc. 8.1.1 Anroputm pacueTa TOKOB KOPOTKOTO 3aMbIKaHHUsi B DJC ¢ pacnpelie/icHUEM Ha MOCTOSSHHOM TOKE

ComporusneHus TpaHchOpMaTOpa ONPEACISIOTCS MO GopMynaMm:

AP.-U?
T Kz =-10°;

8.2.1-3
S, )

2

X1p=10-/ex — (AP/10-Sy)(Uz/Si) 10°, (8.2.1-4)

rie Sy — HOMMHaIbHAas MOIIHOCTH TpaHcdopmaropa, KBA;

U, — HOMHHa/IbHOE HAMpsKEHHE BTOPUYHON O0OMOTKH TpaHcdopmatopa, KB,
AP, — moTepH KOPOTKOTO 3aMblKaHuUs, BT.

HeoOxoxumere qns pacuera mapameTpsl TpaHchopMaropa OnpeaesIoTCs U3 NAaCTOPTHBIX JAHHBIX.
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®opmyna (8.2.1-1) MOXKET MPUMEHATHCA MPH pacucTe TOKA K.3. 0AHO(A3ZHOTO MOCTOBOTO BBIIIPSIMHU-
TeJis, TUTAIIETocs oT ogHo(dasHoro TpaHcdopmaropa.

VCTaHOBHUBINEEC 3HAYCHHE TOKA K.3. BHIPAMUTENS onpeaesiercs o dopmyaam (8.2.1-1) u (8.2.1-2)
npu Py, = 1.

Ilpy MOIMHOCTH BBHINPSIMHUTEIS, MPCBHINAKOMEH 1/25 MOUIHOCTH CHHXPOHHOTO reHeparopa (reH-
€paropoB) PacueT MAKCHMAIBHOTO TOKA K.3. HEOOXOAMMO MPOBOAUTH C YYCTOM MApaMETPOB MOCICAHETO
(noceaHux).

IMapamerpsr 9IC, HeoOXOAUMBIC Ul pacdeTa, CICAYET IPUBECTH K CAUHBIM Oa3HCHBIM YCIOBHSM.

3a 6a3MCHBIC BEIUYHHBI MPHHHAMAIOTCS:

0a3ucHasT MOLIHOCTD

S6=Sr1+Sr2t ... +Srw, (8.2.1-5)

rae Sty — Sty — HOMUHAJILHBIE MOIHOCTH CHHXPOHHBIX I€HEPAaTOPOB, MUTAIOMKUX TOUKY K.3., KBA;
OasucHOE HaMpsDKCHUC, PABHOC HOMHUHAJIBHOMY HAIPSXKCHHUIO ICHEPATOPOB
16:IHr; (821-6)

Oa3uCHBINA TOK

Is=S5/(\/3:Us ); (82.1-7)

6a3ruCHOC COMPOTHBIICHHC
Zs=Us/(/3I5). (8.2.1-8)

[NonygacMele pacdeTHBIC COMPOTHBICHHMS A0 TOYKH K.3. MPUBOAATCS K OA3UCHBIM YCIOBHSM IO
dopmyre:
e /
Zs=2,/Zs, 8.2.1-:9)
e Z, — pacueTHOE CONPOTUBICHHE JI0 TOUKH K.3., MOM;
Zs — GasucHOE CONpOTHBICHHE, MOM;
Zg — PACUSTHOE CONPOTHRICHHE /IO TOUKH K.3., O. €.

Jns pacueTa MaKCHMAIBHOTO TOKA K.3. BHIIPSIMUTEIS COCTABIIACTCS PACUCTHAS CXEMa 3aMCILICHUS, B
KOTOPOM BCE DJIEMCHTHI (ICHEPATOPHI, ammapaTbl, y4acTKH KaOelIpHBIX Tpacc, TpaHchopmarop)
3aMEINAIOTCA AKTUBHBIMH M MHAYKTUBHBIMH CONPOTHBICHHUAMHU. BCe COMPOTHBICHUA PACUCTHOH CXEMBI
OMPEASILIIOTCA B UMEHOBAHHBIX eaunmIax (cm. puc. 8.2.1-1).

IIpu pacueTe MaKCHMaIBHOIO TOKA K.3. PCKOMECHAYETCS MNPEHEOPEUb COMPOTHUBICHHAMHI
KOMMYTAIIMOHHBIX aIIaPaTOB, UIMH U MEPEXOAHBIMU COMPOTUBICHUSIMH KOHTAKTOB.

AXTHBHBIE U HHAYKTUBHBIC COMPOTHBIICHHUS KaOEIbHBIX YYACTKOB ONMpPEACIIIOTC o hopmyaam

a6 = ryu'LR/n;
8.2.1-10
Xka6 = xy):['LK/na ( )

IHE Fyq, Xyq — AKTHBHOE M MHJIyKTHBHOE COIPOTUBJIEHHS 1 M KaGe/IbHON JIMHUY, ONPEEIAIOTCS 1O CIIPABOYHBLIM TabmuIaM;
L, — nnvHa kaGenpHOTO yyacTka, M;
7 — YUCJIO MapaJUICNBHBIX Kabemei.

CxeMa 3aMemeHHS JUIS PacueToB TOKAa K.3. reHeparopos B D9C ¢ YaCTHYHBIM PacmpeAcIeHHEM
SIEKTPO3HEPrHH HAa NOCTOSHHOM TOKE NpHBEAEHA Ha puc. 3.2.1-1.
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Puc. 8.2.1-1 Cxema 3aMelneHus I pacyeToOB TOKa K.3. reHepaTopoB B O2C ¢ 4YaCTHYHBIM paclpe/ic/ICHUEM JICKTPOIHEPTHI
Ha IMOCTOSIHHOM TOKC:
I';-Iy, - CHHXPOHHBIC I'€HEPATOPDI; F41-Fay - AKTHBHOE CONPOTHBIICHHE (pa3bl OOMOTKH cTaTopa reHeparopa
mpu 348 K (75 °C), MOM; x"; - x" 4, - CBEPXIEPEX0OJHOE UHIYKTHBHOE CONIPOTHRIICHHE I'EHEpATOpa
O TIPOJOIBHON OCH, MOM; Pac-Fyasnt s Xxag-¥kacnt] - AKTHBHOEC M HHAYKTHBHOE COIPOTHBIICHUS KaOEIBHBIX YIaCTKOB
Ha [EPEMEHHOM TOKE, MOM; 7, , X,,p - IPUBEACHHLIC K HAIIPHKCHHIO NEPBUYHON OOMOTKH aKTHBHBIE U MHlyKTHBHbIC
CONPOTHBJICHHS TpaHCHOPMATOPa H YYACTKA IEMH OT BHIBOJOB BHIMPAMHTEIS 0 TOYKH K.3., MOM

IIpuBeacHHBIE K HaNpPsOHKCHHIO NMEPBHYHOM OOMOTKHM AaKTHBHBIE M WHAYKTHBHBIC COIPOTHBICHHS
TpaHchopMaTropa U y4acTKa LETH OT BHIBOAOB BHIPSIMHUTEIIS A0 TOUKH K.3. ONPEIACISIOTCS 1Mo GopMynam

Fp :(rip+rx=)‘(U1/U2)2;
8.2.1-11
Xap = (i + X =) (Uy/ U2), ( )

e U; u U, — HoMHHaIbHOE HAIpsKCHHE IIEPBHYHON M BTOpHYHON 0OMOTOK TpaHcdopmatopa, B;

Frp, Xrp —AKTUBHOE M MHIYKTHBHOE COIPOTHUBJIECHUS TpaHcdopMmaTopa, onpezeenHbie o dopmynam 8.2.1-3 u 8.2.1-4, MOwm;

Fy=» X¢= —aKTMBHOE W HWHAYKTHBHOEC CONPOTHRIEHHS IEMEHTOB €M OT BBHIBOJIOB BBHINIPSMHTEINS JO TOYKH K.3. Ha CTOPOHE
NOCTOSHHOTO TOKA B OJHOM mNomioce (NIPH HAIHYHM JIpoccellsl B pacuyeTHYIO CXeMy 3aMelleHHs BKimodaetces 1/2 ero
COMpPOTURIICHHST), MOM.

B kxaxaol M3 BETBCH pacdyeTHOM CXEMbl 3aMCIICHHS OTJACIBHO CYMMHUPYIOTCS aKTHBHBIC H
UHIYKTHBHBIE COIPOTHBIICHHA, B PE3yIbTaTe YEro PacueTHAs CXEMa MPUHUMACT BUJ, NPEACTABICHHBIN
Ha puc. 3.2.1-2.
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rf I_z rn

1 I I
X-; x2 Xn
I
_____ |
Fp
Xrp

Puc. 8.2.1-2 PacuerHas cxema 3aMeIlcHUs OTACIBHOTO yyacTKa

rlzral+rm61;
"
X17= Xq, + Xka6,»
Fn="Fq * Frac,’ (8.2.1-12)
— " .
Xn= Xq, +xKaGna
rK:rKaﬁn+l+er)‘

X = xmﬁn+1 + xr[p.

Pacuetnas cxema (puc. 8.2.1-2) mpeoOpazyeTcss B SKBHBAJICHTHYIO CXEMY 3aMCIICHHS 3aMCHOM
MAPAJUICTPHO COCIMHCHHBIX YUACTKOB OJHUM 3KBHBAICHTHBIM (puc. 8.2.1-3).

s

r.?l'

I

Puc. 8.2.1-3 DkBuBaiieHTHas cXeMa 3aMEIEHH MapauiebHO COeJIMHEHHBIX YIaCTKOB
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Jins AByX MapauieNIbHO paboOTAIOIUX FEHEPATOPOB SKBHBAJIEHTHBIE CONMPOTHBICHHS BBIYUCISIOTCS MO
bopmynam

. ‘2— - ‘2
_hrX Xy

For ( - (8.2.1-13)
X, +x,)
xl-xz

JCSF:m_ (821-14)

IIpn uuciae napauienbHo paboTallIMX reHeparopoB 0ofnee AByX SKBHBAICHTHOE WHAYKTUBHOE
COTIPOTHBICHHE OMpeaesieTcs mo dhopMmye

1/xp=1/x1+1/x2+ ...+ L)X, (8.2.1-15)

AKTHBHOC SKBHBAJICHTHOC COIMPOTHBJICHHE B 3TOM Ciyudae ompezaensercs mo ¢opmyne (8.2.1-13),
OpPUYEM CHaYala OMNPENeIIeTCs JKBUBAICHTHOE CONPOTHBICHHE X, ABYX ILeNel, 3aTeM X, BHOBb
NOJTYYEHHOM IeNH X,y U OJHOH U3 OCTABLIMXCH U T.A.

Cxema (puc. 8.2.1-3) npeobpasyercs B 3KBUBATEHTHYIO cxeMmy (puc. 8.2.1-4) 3ameHOli mocienoBa-
TETBHO COSAMHEHHBIX yUACTKOB YKBHBATSHTHBIMH.

E

X3I’

Puc. 8.2.1-4 DxBuBaleHTHas cxXeMa 3aMEIEHUS IIOCIE0BAaTeNIbHO COCIUHEHHBIX YIaCTKOB

"3 = r3l“ + rKJ’
(8.2.1-16)
X3 = Xop T X
OHpe,Z[EJ'IHETCH paC‘IETHOG CONpPOTUBJICHUEC LCIIN JO TOUYKH K.3.
Zy=/x2+12. (8.2.1-17)

OmnpenensieTcs pacueTHOE COMPOTHBISHHE 1O TOYKH K.3. B OTHOCHUTEIbHBIX €IMHHIAX IO (op-
myae (8.2.1-9).
Omnpegensercs MaKCHMATBHBIM TOK K.3. BRITPIMHUTETS 1O popmye:

J2°E, U

(y+ Pyr—1) U_21 1. (8.2.1-18)

IKTB = "

p

e E,; — HauampHOe 3HaueHue cBepXIepexomHoil DJIC, KoTopoe IpH pacueTax peKoMeHyercs mpuHmMath E;=U=1,0 o.e;
Y — Ko3(OUIMEHT 3aTyXaHUS NEPUOAMIECKON COCTABIMIONEH TOKa K.3. 3a BpeMs IOCTIDKCHMI MaKCHMyMa Toka. Jlid
muraromux ceret 400 I'm y = 1, mms ceret 50 I'r ompepensercs mo xpuBo# puc. 8.2.1-5 B 3aBHCHMOCTH OT Z, |
TIOCTOSTHHOM BpeMeHH IepHOIMIeckoll COCTABILIIONIEH CBepXIIepeXoHOro Toka k.3. T,; B MoMeHT BpeMeru t = 0,01 c.
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IIpu oxuHO4HO¥M paboTE reHEpaTOpa WM TNapajUieNbHOH' padoTe TCHEpAaTOpOB OJHOTO THIA Ths
MPHHHMACTCA PaBHO# 7; OJHOTO FeHEPATOpa; MPH MAPAIICTbHOHN PaGoTe ICHEPATOPOB Pa3HBIX THIOB Ty,
NMPUHHMACTCA PaBHOH T, ¢ GONBLINM 3HAYCHHEM,

Py, — ynapneii x03(QUIMCHT, OnpeacIIeMblif 0 kKpuBo# puc. 8.2.1-6 B 3aBHCHMOCTH OT OTHOIICHHA
CONPOTHBICHHA X, / 75, OMPEACICHHBIX MO (opmyre (8.2.1-16).

j,a T”df'oalk
q95
Ig ‘/T'l :w’/ /_’_—”—
4 //¢5C "
qs \\65"
08
/
075
a7

9 gz 43 g4 45 a5 Q7

.~ s * v
Puc. 8.2.1-5 Kpusbre 3aBucHMOcTH K03hdHIMEHTa 3aTyXaHUA IEPHOAHUCCKON COCTABIMIOMEH TOKa K.3. OT Z, M NOCTOAHHOM
BPEMEHH 1€ PHOJHNYECKON COCTABIISLIONIEH CBEPXIIEPEXOIHOTO TOKA K.3. 14 I/ie MO OCH abCIMCC YKa3aHbl 3HAYCHHSI PACUETHOTO
Y
COIPOTUBJIEHUS! 70 TOUKU K.3. Z,, & TI0 OCH OPAMHAT 3Haue¢HHs koddpuimenTa saryxanus y

8.2.2 Pacyer TOKa KOPOTKOTO 3aMBIKAHUA OT reHeparopa B DOC C NHONHBIM pacHpeACICHHEM
3MCKTPOIHCPTHE HA MOCTOSHHOM TOKE.

B 33C ¢ momHBIM pacHpeacICHHEM JICKTPOIHCPIHH HA MOCTOSHHOM TOKE KAKABIH TICHEPATOP
MOAKITIOYCH K CBOCMY BBIPAMHUTEIIEO.

IIpu KOPOTKOM 3aMBIKAHHH TPEX(Pa3HOTO MOCTOBOTO BBIMPAMHTEIIA, MUTAIOIUNETOCA HEMIOCPSACTBESHHO
0T CHHXPOHHOTO FEHEPAaTopa, PacyeT TOKA K.3. Ha BBIBOJAX BBITPAMHTEINA BBIIOIHACTCA, KaK AIA CIy4as
CHMMETPHYHOTO K.3. HA BBIBOAAX TE€HEPATOPA, C YUSTOM AKTHBHEIX H PEAKTHBHBIX CONMPOTHBJICHHI
KaOCIBHOM JTUHUU IEHEPATOP — BBIIPSIMHTEIIb.

Jaa pacdera TO MACTIOPTHBIM JAHHBIM HA TEHEPATOP HEOOXOOHMO ONPEIACIHTH CICAYIOIIHC
BCIIMYHHBI:

Sty — MOTHAS HOMHHATBHAS MOIIHOCTH TCHEpATopa, KBA;

Uy — HOMHHAITBHOC HaNpsDKeHUE, B

Jy— HOMUHANBHBIA TOK I€HEparopa, KA,

f— HOMHMHAIIBHAS YacTOTa reHeparopa, I'o;

rr — aKTHBHOC CONIPOTHBIICHHE OOMOTKH CTATOpAa, 0. €.;

X4 — CBEPXMEPEXOAHOC WHIAYKTHBHOC COTPOTHBIICHME II0 MPOJOJIBHOM OCH, O. €.;

X — TIePEX0THOE MHIYKTHBHOE CONMPOTHBICHHUE IO MPOJOIBHOMN OCH, 0. €;

T.; — CBEPXIEPEXOIHAA MOCTOAHHAS BPEMCHH IO TPOJOIBHON OCH, C.;

cosQ — K03()PHLUMCHT MOLIHOCTH.

CxeMa 3aMEINEHHs I pacueTa TOKa K.3 reHeparopa B OOC ¢ MONHBIM PACHpPEACICHHEM
37EKTPO3HEPrUH HA IOCTOSHHOM TOKE NPHBEAEHA HA puc. 8.2.2.

IMapameTpsl, HCOOXOTMMEBIC AT pacYeTa, JODKHBI OBITh MIPHUBEICHBL K CAHMHBIM OA3HCHBIM YCIOBHAM.

3a 6a3uCHBIC BETHMYHHbBI MPUHIMAIOTCS:

0a3ncHas MOIMHOCTb PABHAA HOMHHAIBPHON MOIIHOCTH T€HEPATOPOB S5 = St

0a3uCHOC HANPSKCHHE, PABHOS HOMHHATGHOMY HANPSKCHHIO TeneparopoB Uz = Uy,

0a3UCHBIH TOK

Is=Ss/(/3-Us); (82.2-1)
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Puc. 8.2.1-6 3aBucumocTts yaapHoro koaddunuenta Py, 0T OTHOMEHUS X/F LENH K.3.!
o ocu abcuuce - 3HaYeHUs Py, 10 OCH OPJMHAT - 3HAYCHUE OTHOINCHHUS X/

r
fr
El}ﬁ

Puc.8.2.2 Cxema 3amernieHus Ajis pacueTta Toka K.3 reHepatopa B 39C ¢ MONHBIM pacipejieieHHeM SJIEKTPOdHEPrUun
Ha MOCTOSHHOM TOKE
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6asuCHOE CONMPOTHBICHHE
Zo=Us/(\3-1o). (82.2-2)

[NonyyaeMble pacUCTHHIC COMPOTHBICHHSA A0 TOYKH K.3. MPUBOAATCA K OAa3HCHBIM YCIOBHSIM IO
thopmyne
Zs=Zp|Zs, (8.2.2-3)
rae ZP — PacUCTHOC CONPOTHUBICHUC N0 TOYKH K.3., MOM;

ZQ — 6asucHoe compoTurienune, MOM;
Z — pac4eTHOE CONPOTHBIICHHE JO TOYKH K.3., O.C.

JUia pacdeTa MakCHMAJIbHOTO TOKA K.3. BBIIPAMHUTEI COCTABIACTCSA PACcUCTHAs CXEMa 3aMEINCHHS
(puc. 8.2.2), B KOTOPOIi BCC IMEMEHTHI 3aMEIIAIOTCS AKTHBHBIMH H HHAYKTHBHBIMH COIPOTHBIICHHAMH.
Bce conpoTuBieHns pacucTHOH CXEMbI ONPEACIIAIOTCS B HMCHOBAHHBIX €JHHHITAX.

AKTHBHBIC U MHIYKTHBHBIE CONMPOTHBIICHHS KabeIbHBEIX YYaCTKOB OMPEACIIOTCA 1O hopMynam

rmﬁzryu'LK/n;

8.2.2-4)
Xka6 = xyn'LK/m

A€ Fyy, Xyq — AKTHBHOE M MHAYKTHBHOE COMPOTHBICHHS 1 M KabenbHOM JNHMHHM, ONpPEAECNSIOTCS MO CIIPABOYHBIM TabiIMLIaM
(npunoxenne 4 OCT5.6181-81);
Ly — nymna xabenbHOro yyacTka, M;
n — 9UCIIO MapaJlIeNbHBIX Kabesel.

AKTHBHBIC H HHAYKTUBHBIC COMPOTHUBICHHUS FreHEpaTopa GepyTes M3 MACOPTHHIX JAHHBIX HA MAIIHHY,
BHYTPEHHUM COIPOTHBIICHUCM BBIIPAMUTE/S B MOMEHT BO3HHKHOBCHHS K.3. MOXKHO HPCHEOPEHD.
Hanee onpeaenstem ceepxnepexoaHyro u nepexoanyo JJC reneparopa B 0.€

Eo=Uy+ Iy'x singg; (8.2.2-5)
Eo=Uy+ Iyx; -singy, (8.2.2-6)

tie Uo, lo, sinQo — HANpPSKEHHE W TOK T€HEPATOpa B O. €. M yIOJ CABMTa ME/y HAMH B IPEALICCTBYIOMEM K.3. PEXHME.

I[anee OIPEACTACTCA TIOTHOC PACUCTHOC COIPOTHBICHUC LCMH TICHEpPATOpa, & TAKXC IIOJIHBIC
PacuCTHRIC COIIPOTHUBICHUS A1 MCPCXOTHOTO M YCTAHOBUBIICTOCS IPOLICCCa

Zy =)+ yae)” + (X + Xga) (8.2.2-7)

Zy =)+ Fra6)” + (55+ Xoa6)”. (8.2.2-8)

HauasHoe 3HA4CHME CBEPXIEPEXOAHOrO ToKa Iy, 0. ¢., paBHO

Io=Eo/Z, (8.2.2-9)
HavaneHoe 3HaucHue mepexogHoro Toka Iy, 0. €., paBHO

Io=Eo/Z,, (8.2.2-10)
Hanee onpenensercs MEPHOAHYECKAs COCTABIAIOIIAA TOKA K.3., O. €.,

L=y~ Ioye' ="+, (8.22-11)
3HaueHHE BPEMEHH { B JAHHOM cydyae HAMpsAMYIO 3aBHCHT OT YaCTOTHl TEHEpaTtopa f, uepes

BeIpakeHHE [ = 1/2 f, 10 ectb anst wacrotel 50 'y 3HaucHue Bpemenn = 0,01 c.
VIapHBIA TOK K.3. iy,, KA, paBeH

iyr=~/2 U= Iov2) I, (82.2-12)

rae Y, — KoshduiueHTt alepuoANYECKO COCTABISIOMeEH, Ompeie/isieMblii 10 KpUBOH Y, = flx/r), NpHBECHHON B CTaHIapTe
OCT 5P6181-81 (npunoskenne 10), onpeenseMblii B 3aBUCHMOCTH OT OTHOLICHUS (Xy+ x)/(ry+ F).



IIpasuna knaccupurayuu u nOCMpPoUKU MOPCKUX CYO08
XI-211

8.3 Pacuer ToKa KOPOTKOI0 3aMBIKAHMS OT IPeGHOI 3/IEKTPOYCTAHOBKH.

8.3.1 Pacuer TOKa KOPOTKOTO 3aMBIKaHHsI OT rPEGHOI BNEKTPOYCTAHOBKU ¢ CHHXPOHHBIM [/

Pacuer Toka K.3. OT rpeOHOM 3INMEKTPOYCTAHOBKH ¢ CHHXpOHHBIM ['JJ] mpoM3BOAHTCS aHAIOrHYHO
pacueTy TOKa KOPOTKOTO 3aMBIKaHHA CHHXPOHHOTO reHeparopa (8.2.2 Hacrodmeii METORHKH).

Ceepxnepexomnas IJIC Ey, n nepexommas DJIC E, n1s gpuratens, paboTaiomero ¢ IepeBo3-
Oy xaeHHEM (C omepexaroyM K03 (PUIMEHTOM MOLIHOCTH), ONPEACIAETCS MO TeM ke (GopMynaM, 9To U
3MC reneparopa, paboTaOIero Ha aKTHBHO-UHAYKTHBHYIO Harpysky.

8.3.2 Pacuer TOoKa KOPOTKOTO 3aMBIKaHHSI OT IPEGHON 3NIEKTPOYCTAHOBKH C aCHHXPOHHBIM 'IJ1.

Tox moanuTku OT acMHXPOHHBIX [ D] crneayeT yuuTeBaTh M MEPBBIX TPEX MEPHOAOB TOKA K.3.

J1s pactera 10 NacIOPTHRIM JAHHBIM HA ACHHXPOHHBIH 3MEKTPOABUTaTellb HEOOXOAUMO ONpPEACIIHTS
CIEYIOLINE BEIUYHHEL

Pry — HOMUHATBHAS MOITHOCTD, KBT;

Iy — HomuHambHEIH TOK, KA;

¥en — AKTHBHOE CONMPOTHBICHHE OOMOTKH CTaTOpa, O. €.;

X5 — TIEPEXOIHOE MHAYKTUBHOE COTPOTHBICHHE OOMOTKH CTAaTopa, 0. €.;

Xy — MHAYKTHBHOE CONPOTHBICHHE OOMOTKH CTaTOpa, 0. €;

1 — kK03(GUIHEHT MarHUTHOM CBA3H OOMOTOK POTOPA U CTaTopa;

T}, — mOCTOSIHHAA BPEMEHM OOMOTKH POTOpA, C.;

T, — MepexoAHas NOCTOSHHAS BPEMEHH OOMOTKH POTOPA, .

OmnpenenseTes HAMATBHOS 3HAUCHHE MEPHOJMISCKOH COCTABIAIOMICH TOKA K.3.

" 83.2-1)

e U, — HanpsbkeHue Ha duzepe ABUratesis 10 K.3. IPUHUMAETCS paBHbIM 1 pH pacyeTe B 0. e. Asuratens u 0,95 npu pacuere B
0. e. TeHepaTopa.
Hanee ompeneiaseM MEPHOAMYCCKYIO COCTABSIOIYIO TOKa K.3. (AEHCTByroLIee 3HAUCHHE) IS
MOMEHTA BPEMCHH t OTIPEACIIACTCS 10 (hopMyIie

Ip=Ippe 775, (83.2-2)

roe Tpe —IIOCTOsIHHA BPECMCHHU 3aTyXaHUs IICPEXOJHOIr0 Iponecca.

’

Ipu k3. Ha 3axumax asurareid 1o, =T,
Ipu k.3. B LEMH MOCTOSHHOTO TOKA YUUTHIBACTCS CONPOTUBICHAC KabeabHOM THHHH OT ABHTATCIs 10
HHBEPTOPA.

T},ae _ T}". (xéi T Xieae) O T Xpqe) T (g + rKaG)2

(XH + XK36)2+(rc£l + rxaﬁ)z ’ (8‘3’2_3)

3unaucHus e npuseacusl B crangapre OCT5P.6181-81 (mpunoxenne 11).
[Monuerii TOK K.3. OT ABMrareis (AMIUIATYAHOC 3HAYCHHC) U1 MOMEHTA BPEMCHH ! MOXET OBITh
omnpenencH o Gopmyie

_ v
iimmax = /2" o e 71T, (8.3.2-4)
pa

e s, —NOCTOSIHHAsL BPEMEHH 3aTyXaHHs allepHOJMYECKOH COCTAaBIIAIOMEN TOKa K.3., Onpezenserces no gopmyne

I (x;I +x1<36) o
e = loro+reg)” (8.3.2-5)

I7ic ® — YIVIoBas 4acTora, ® =21 f.
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VYaapHblii TOK onpeaenaeTed Kak 3HaUCHHE MOMHOTO TOKA Ayt MoMeHTa {= T/2 mo dopmyne

U,
Iyna= \/2 Ut Z Yo I, (8.3.2-6)

rae v, — Koaq)q)uuueHT anepUONUYECKOi COCTARISIONIEH, ONpe/eNsieMblii TIo KpuBo# v, = f (x/r), npusenennoii B OCT 5P6181-81
(npunosxenue 10), onpenesieMblii B 3aBHCHMOCTH OT OTHOIICHHS (X7 Xyeo6) (Fon 7 a6)-

8.4 Pacuer Toka KOPOTKOro 3aMbIKaHHS OT 00LIECYJ0BbIX MPHEMHHKOB 3JIEKTPOIHEPrHH.

8.4.1 Pacyer ToKa KOPOTKOTO 3aMBIKAHHS OT OOLICCYAOBBIX MPHUEMHHKOB 3ekTpodneprun B 9IC ¢
YACTHYHBIM PACHPEICICHHEM HA MOCTOSHHOM TOKE.

B 93C ¢ yacTHYHBIM PaCMpPCACICHHCM SJICKTPOIHCPTHH HA MOCTOAHHOM TOKE BCE OOIIECYIOBHIC
motpeburenn 3eKkTpodHeprun noaydarot maranue ot ['PLI mepemennoro toka. Ot PLI mocrosxHOTrO
TOKA TOJYYalOT MHUTAHHE YACTOTHO-PCTYIHPYCMBIH JJICKTPONPHBOL. TPeOHBIC 3ICKTPOYCTAHOBKH H
MPUBOJ HOPYIABAIOLINX YCTPOHCTB.

OOmecynoBsIc MPUEMHHUKH, TONYYAIOIMIMC MUTAHHWE OT IMWTA TMEPEMEHHOTO TOKA, BIHSAHHUA HA
noANMUTKY TOKA K.3. Ha muHax PIIl mocTosHHOro TOKa MPakTHYCCKH HE OKA3BIBAIOT. JTO OOYCIOBICHO
TCM, YTO CYMMapHAs MOIIHOCTb TAKUX MOTPEOUTENEH CYIECTBEHHO MEHBIIE MOIHOCTH T€HEPATOPOB.

CeTpb pacnpeacieHus: Ha MOCTOSHHOM TOKC MONTYYacT MATAHHE OT BBIMPAMUTEICH, MOAKIIOUCHHBIX K
CHITOBBIM TpaHC(OpMaTopam.

Pacyer TOKa MOAMMUTKH B CETh MOCTOSHHOIO TOKA BBIIOJHACTCSA MO YCIOBHSM KOPOTKOTO 3aMBIKAHHS HA
BTOPHIHON 00MOTKE CHoBOrO TpaHcopmaropa. Pacyer npomseoautes mo dopmynam (8.2.1-1 — 8.2.1-13).

8.4.2 Pacyer TOKa KOPOTKOTO 3aMBIKAHHS OT OOMICCYAOBBIX MPHEMHHKOB 3ieKTpodHeprun B 9IC ¢
MOJTHBIM PACTIPEACICHHEM HA MOCTOSHHOM TOKE.

8.4.2.1 Pacuer TOKa KOPOTKOTO 3aMBIKAHHS OT OOILECYIOBBIX NMPHCMHHUKOB 3JIEKTPO3HEPIHH
nepeMeHHOTO Toka B 9JC ¢ TONHEIM paclpeACICHACM Ha MOCTOAHHOM TOKE.

B 33C ¢ momHbIM pacnpeaeacHUEM SICKTPOSHEPTHH HA TIOCTOSHHOM TOKE OOIIECYAOBHIEC IPHEMHHAKH
ANICKTPOIHEPrUM MOTryT mnomy4ars nutaHue kak ot PLI mepemenHOro Toka, Tak M HEMOCPEACTBEHHO OT
I'PIIl mocrosuuoro Toka. Hawbosee Mommbie notpedutenu nmomydatoT nuranue ot ['PL mocrosnHOro
TOKA 4EPE3 HHBEPTOPHI.

Pacuer TOka OT aCHHXPOHHBIX ABHrareied ocymectsusiercs mo ¢opmyram (8.3.2-1 — 8.3.2-6),
CHHXPOHHEIX ABHrarejed — mo ¢opmyiaam (8.2.2-1 — 8.2.2-12).

OG1uecyoBbie TOTPEOUTETH HEOOIBIIOW MOLITHOCTH, TOIYYAIOT IUTAHNE OT LIUTA IEPEMEHHOTO TOKA.
910t mmr noxydaet maranue ot ['PLI mocTosHHOTO TOKa yepes MHBEPTOP M CHIOBOH TpaHchopMmarop.
HuBeptop u cuioBoil TpaHchopMarop SBIsitOTCA 0OpaTMMbIMH 3JIEMEHTAMH CXEMBI U IMPOBOAAT TOK B
obparayto cropoHy. [Ipu BosHHKHOBeHMHM K.3. Ha mmHax [ PII mOCTOSHHOrO TOKa, ACHHXPOHHBIE
JBATATCIM, MOAKIIOYCHHbIC K wmuHaM PLI mepeMeHHOro TOKa M BBIPAXKCHHBIE 3KBHUBAJICHTHBIM
JBHUTATEICM, CO3AAIOT TOK MOAMUTKA TOYKH K.3.

BumecTe ¢ TeM oKpaaeMast MOIHOCTh SKBHBAJICHTHOTO ABHIaTe/Is 3HAYHTEIBHO (HA IOPSAIOK) MEHBIIE
M0 CPABHCHHUIO ¢ MOLIHOCTBIO TCHEPATOPOB U IPSOHBIX AICKTPUHIECKUX ABHTaTeIch. B ¢Bs3u ¢ 3THM npu
pacucTe TOKOB TIOAMMTKM HA IOHHAX LIHTA MOCTOSHHOTO TOKA, STHM HCTOYHHUKOM IIOAIMTKH MOXKHO
MPESHEOPEYb .

Ecnu MOITHOCTD DKBHBAJICHTHOTO JABHIaTeis COMOCTaBUMAa ¢ MomHOCTBIO [QY, To HeoOxomumo
YUUTBIBATH TOK MOAMMTKH TOYKHU K.3. OT JAHHOTO UCTOYHHKA. OrpaHnauTe IbHBIM (HaKTOPOM IIPOITYyCKaHUSA
TOKa K.3. 4yepe3 TpaHchopmarop sBISCTCsS €ro rabapuTHas MOIMHOCTb. B ciyuae, ecim MOLHOCTB
SKBHBAJICHTHOTO JBUIATE/IS MCHbLIC TabapUTHOW MOIIHOCTH TPaHC(HOPMATOpa, TO pacdeT TOKA MOANUTKU
TOUYKH K.3. POM3BOAMTCS MO MOLIHOCTH SKBHBAJICHTHOTO [BHUTATEIIS.

ToK MOANMUTKH OT 3KBUBAJICHTHOTO ACHHXPOHHOIO ABHTaTe/]Is HA COOPHBIX INHHAX BBIYHCIACTCS IO

dopmyme
= 7.81, (8.4.2.1-1)

Tac IH — HOMHHaJIbHBIH TOK 5KBUBaJICHTHOTO ACUHXPOHHOI'O JIBUTATCIIA.
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Ha nepBudHO#M CTOPOHE MOHIKAMOIIETO TpaHchopmaropa ¢ yuetoM koabduimenra Tpaschopmarym
TOK IIOAIINTKH COCTAaBUT

Iypr = lyy K (8.4.2.1-2)

rae K; — xoadduiieHT TpaHcpopMariym.

B cmyuac ecau MOINHOCTh OKBHUBAJICHTHOTO JBUTATEIs IPEBHINACT rabapHUTHYI0 MOILIHOCTD
TpanchopMaropa, pacueT TOKa MPOU3BOIUTCS O (HOPMYIIE

L,=U/(\/3:Zy), (8.4.2.1-3)

e Zp — PacueTHOE COIPOTUBJIEHHE JI0 TOUYKH K.3.;
U, —HampspkeHHe Ha IepBUYHON 0OMOTKE TpaHchopMaTopa.

8.4.2.2 Pacuer TOKa KOPOTKOTO 3aMBIKAHHS OT OOIMECYAOBBIX NPHEMHHUKOB >3JIEKTPOIHCPTHH
MOCTOSTHHOTO TOKa B DJC ¢ MONHBIM PACHPEACICHHEM HA OCTOSHHOM TOKC.

B cnyuae, ecnu x I'PLI mocTOSHHOrO TOKa MOAKIIOYEHBI ICKTPUYECKHE ABHIareiIH MOCTOSHHOTO
TOKA, COM3MEPHUMBIC MOIITHOCTBIO ¢ TCHEPATOPaMH, HCOOXOUMO PACCUUTATh TOK MOJIMUTKH MECTA K.3. OT
JAHHOTO HCTOYHHKA TOKA.

TOK MOANUTKY OT SNCKTPHICCKUX JBHTATCIICH MOCTOSTHHOTO TOKA, NOAKITIOYCHHBIX HETIOCPEACTBEHHO
K ITUTY OCTOSHHOTO TOKA, PACCHHUTHIBAOTCS CJICAYHOIIHM 06p3,30M.

.1 AHanuTHYeCKHiA METOA pPacdeTa MAKCHMAJIBHOTO TOKA KOPOTKOTO 3aMBIKAHHS OT JICKTPOJBUTATC-
JIEH ITOCTOSHHOIO TOKA.

Pacuer MakcHMaIBHOIO TOKA KOPOTKOrO 3aMbIKaHUsI OT 3JI€KTpO,E[BI/IFaTCJ'Ieﬁ NOCTOSIHHOI'O TOKa
AQHAJTUTUYCCKAM METOAOM MPOBOAUTCS MO BBHIPAKCHHSM M MOCICAOBATCIBHOCTH, MPUBSACHHOW HIDKC!

044U, 'E,

A= 84.2.2.1-1
p. UH.(DH. WB/aB ( )
R, I,+ K, e Ky(P/a)
= i , (8.4.22.1-2)
F,+boAS,£2(W ja) I,
v W jayl, (84.2.2.1-3)

rme o — koaddunment, 1/c;
B, v — xoadduiment, o. e.;
Ky =1 — s mammud 6e3 KOMIEHCaLHOHHOH OOMOTKH;
K, =0,8 — 11g MaImud ¢ KOMIICHCALlHOHHOH OOMOTKOI#.
Uz —HOMHUHAJIbHOE HAIIPSIXKECHUE HE3ABHCHMOH OOMOTKH BO30Y K/ICHHUS IIPH XOJIOCTOM XOJle H HOMHHAIbHOM HampskKeHuu, B;
Ey —nomuHaneHas OJ[C Mamunel, B;
p — UHCIIO Tap TOJIOCOB;
Uy —HOMHHAJIBHOE HANpsDKCHHE MallUHbL, B
@, — HOMUHATLHBIN MOJIC3HBIM MOTOK MaIIWHKI Ha momoc, BO;
W, — 4icio BUTKOB OOMOTKH HE3aBUCHMOIO (MapajlieIbHOrO) BO30YXKICHHUS Ha MOIIOC;
Gy — UHCIIO MapaiyenbHBIX BeTBell 0OMOTKH HE3aBHCHMOTO (IapaluieTIbHOTO) BO30YKACHMS,
R, — axtuBHOe comnpotuBieHue nenu axopsa npu T = 348K (75 °C), Om ;
I, —HOMMHANBHBINA TOK sKOps, A |
e, —peaxTuBHasA OJIC KOpOTKO3aMKHYTOH CeKIMH 0OMOTKH skops, B;
Kp — k0o>p(HUIMEHT METOYHOrO NEPEKPLITHS,
F, — HaMarHMYMBAaIOIas CUila MOTNEPEYHON peakiuK IKOps B HOMHHAJILHOM pexuMe (Ha Mapy IOJIIOCORB);
by — mMKHA KOMMYTAllMOHHON 30HBI, CM;
ASy; — HOMUHabLHAs JUHEHHAs Harpy3Ka skopsi, A/cM;
W, — 4ucIIO BUTKOB cepUECHOM 0OMOTKH BO30YKICHUS Ha MOJIOC,
a, — YMCIIO NapajUIeIbHBIX BeTBeH cepuecHo oOMOTKH BO30YKICHUS,
Iyp — Tox OOMOTKHM HE3aBHCHUMOTO (IIapajuIeNbHOTO) BO30YKACHUS IIPH XONOCTOM XO/ic¢ © HOMHHATBLHOM HaNpsKeHHH, A.

B dopmyne 8.4.2.2.1-3 B uncnurene nepex caaraeMeM 2(W/a;) craButcs 3HaK "MHHYC" MpH pacdeTe
JBUTATEI CO BCTPEUHO BKIFOYCHHOM CEPHUECHOH OOMOTKOHM, M CTaBUTCA 3HAK IUTIOC MPH PacdcTe
JBUTATEIIsl C COINIACHO BKIIIOUCHHOM CEPHECHOH OOMOTKOM BO30YKICHHUS.
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Onpexnemnsarca k03¢ ULHCHTHI
C=382-pny; (84.22.1-4)
A=a+C-B+0,11y); (8.4.2.2.1-5)
B=a:C-(B+y), (8.4.2.2.1-6)

rae A u C — xoadduuuentsl, 1/c;
B — xosbduument, 1/c%;

Onpeaenstorcs ASKPEMEHTBI 3aTyXaHUs:

P,=AJ2+./(4/2)*~ B); (84.22.1-7)
Ps=A/2—./(4)2)*—B). (84.2.2.1-8)

Onpenensarorcs pacueTHLIC TIEPEXOHBIH i, H YCTAHOBMBIIMICS iy ycy TOKH K.3.
iv=C/(P,— Py). (8.4.2.2.1-9)
JIns MaImuH ¢ He3aBHCHMBIM BO30YKACHHEM YCTAHOBHMBIIHMHCS TOK K.J. OompeaeiseTcs mo Gopmyie
Iyer=/(B+Y). (8.4.2.2.1-10)

Jnst MamvH ¢ napauiesibHBIM BO30YKICHHEM YCTAHOBHBLIMICS TOK K.3. PABCH HYJIO.
Bpemsi JocTIOKEHHS TOKOM K.3. MaKCHMAJbHOTO 3HAYCHHS ONPCACIACTCS NPH HE3aBHCHMOM
BO3OYKICHUHI

1 Pyiy 23 Py
1= In ——— = —— ], —; 8.4.22.1-11
Pafpﬁ PG(IK_leCT) Paipﬁ gPG(lK_’kyc‘r) ¢ )
IIPH TAPaIIEIbHOM BO3OYKACHIH
__ 1 P, 23 P,
I —ﬁ In ‘P_G = m lg ITG . (84221—12)

MakcHMaIbHBIA PACIETHBIM TOK K.3. HA BHIBOAAX MAINMHbI, paboTaBLICH 1O MOMEHTA K.3. B PEXKUME
XOJIOCTOTO XOJa, OIPEACIACTCS:
IIPH HE3aBHCHMOM BO30YKICHHH

i = i yor—ixe~TE ™+ (ix — ifyer)e (84.2.2.1-13)

>

IIPH TAPaIIETIbHOM BO30Y KACHUH
fon = (e Fetm— g Fatm), (84.22.1-14)
TOe i, —MaKCUMAaJbHBIH TOK K.3., O. €.

MaxcrMaJIbHBIE TOK K.3. HA BBIBOAAX ABHUIaTe/l, pabOTaBIIHUX A0 MOMEHTA K.3. B HOMHHAIHHOM
pexuMe, onpeaenseTcs mo hopMynam
Lona=(ion— DI 1073, (8.4.2.2.1-15)
1€ lymy — MAKCHMANIbHBIH TOK K.3. Ha BHIBOJAX JIBHTATeNs, KA.

.2 YOpoLICHHBIH aHAMUTHYCCKUN METOJ PaciyeTa MaKCHMANBHOTO TOKA KOPOTKOTO 3aMBIKAHHS OT
3NCKTPOJBUTATEICH MOCTOIHHOIO TOKA.

BenmuurHa MakCHMANbHOTO TOKA K.3. JABHUTaTeis ¢ OCHOBHBIM [APAJUIC/IBHBIM BO3OYKACHHCM,
paboTaBIIero A0 MOMEHTA K.3. B PEXKHUME XOJIOCTOTO X0Ja, ONpPEACHITcs mo (opmyrne

=5 . (84.22.2-1)
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; A //e
=4 5095 700 125 (50 478 200 290300 580 400

Puc. 8.4.2.2.2 3aBUCMMOCTH BCIIOMOTATeNbHON BeJIMYUHBI J OT kovdduipeHToB A u B

BcmomorarensHas BenmmarHa J onpeaesiercs N0 pacueTHRIM KpHUBBIM pHC. 3.4.2.2.2 B 3aBUCHMOCTH OT
koa¢duumento A u B.

Koadduumentsr A, B u C onpeaensirorcs mo dopmynam (8.4.2.2.1-4 — 84.2.2.1-6).

Benmuuunaa MakcMManbHOTO TOKA K.3. JBUTATEII B MIMEHOBAaHHBIX € AMHHUIIAX ONpeaeiseTcs no gopmyne
(8.4.2.2.2-1).

B coorBeTCTBUH C YIPOINEHHBIM METOJAOM PacdeTa TOKA KOPOTKOTO 3aMBIKAHHSA OMPEACIIICTCS
BEJIMYMHA MAaKCHUMAIBHBIA TOK K.3. /ISl MAIIUH C HE3aBUCHMBIM BO30Y)KACHHEM IPH HX HOMHHATHHOM
HanpspkeHun He Bouue 400 — 500 B.

PacueT TOoka MOANUTKH B TOUKY K.3. OT KPYIHBIX 3IEKTPOABUTATEICH, CONBMEPUMBIX MO MOIHOCTH C
OCHOBHBIMH MCTOYHHKAMU IUTAHUS, TPOU3BOJUTCS AHATIOTUYHO PACUETy MAKCHMAIIBHOTO TOKA KOPOTKOTO
3aMBIKAHUS QHAJUTHICCKUM METOAOM, ONMCAHHBIM B HACTOSINECH ITIABE BBIIIE.

Tok MOANMTKH OT 3IEKTPOABHIATENICH BCIIOMOTATE/IBHBIX MEXAHHU3MOB € YIETOM COMPOTHBICHHIMA
kabeMpHBIX Tpacc ompenensiercs no Gopmyie

n
IBMMaKC=5§IBMn9 8.422.2-2)

Iie n — 4YuciIo paboTaomuX B pacCUMTHIBAEMOM PEIKUME HICKTPOABUraTeNeH;
Iy » — HOMUWHATIBHBIN TOK #-TO SIIEKTPOABUTATENs, pabOTAIOMETO B PaCUSTHOM PEXUME, KA,
Iy » 1 n — GepyTcs U3 TabNHUIBI HATPY30K.
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Tok MOAMUTKH OT SJCKTPOABUraTe]cH BCIIOMOTaTEIbHBIX MEXAHH3MOB YYHTHIBACTCS TONBKO IPH
pacyeTe MaKCHMAIbHBIX TOKOB K.3.

8.5 Pacuer ToKka KOPOTKOI0 3aMbIKAHMSI 0T KOHAECHCATOPHBIX DaTapeii.

B 93C ¢ pacnpeaciacHAEM 3NEKTPOSHCPTHH HA MOCTOSHHOM TOKE KOHJCHCATOPHBIC OaTaped MOTYT
YyCTaHaB/IUBAaTbCA HAa BBIXONAC BblI'[pS[MPI’I‘eIIeﬁ, BXOJC HHBCPTOPOB HIIH NOAKIIIOYATHCA HCIIOCPCACTBCHHO K
mrHaM noctogaaoro toka ['PIII.

CxeMa MOAKIIOYCHUS KOHICHCATOPHBIX Oarapeit B cetu mocrosHHOro Toka JJC mpeacrasicHa HA
puc. 3.4.

Ipu x.3. HA MKUHAX TOCTOSHHOTO TOKA MUK OTXOAAMMUX (HACPax, 3HATHTECIHHOE BIMSIHAC HA YAAPHBIC
TOKH K.3. JPYTUX HCTOYHHKOB MOMIHTKH OKa3bIBAIOT TOKH pa3psja KOHACHCATOPOB.

EMKOCTH KOHACHCATOPOB, YCTAHABIMBACMBIX HA BXOJAaX HHBEPTOPOB H BXOMIMUX B COCTaB
ABTOHOMHBIX HHBEPTOPOB, 3HAYUTCIBHBI M AOCTHraloT Benmmuueel 10 M® mHa 1 MBT MommbocTH
unBepropa. [Ipy MamoM CONPOTHBICHHM YYacTKOB LEMH, MO KOTOPBIM HPOTEKAIOT TOKH paspsaaa
KOHZAEHCATOPOB, 3HAYCHHS TOKOB Paspsia MOTYT AOCTUTaTh COTCH KHIOAMIICP.

Ecnu 0oOKkmafky 3apseKCHHOTO KOHACHCATOPA MOAKTIOUHTh K KaKOMY-THOO COMPOTHBICHHIO R, TO 3a
CUET HANpPsDKCHHS HA KOHACHCATOpe OyAeT MpOoTeKarh paspsAHblii TOK KoHjaeHcaropa. Ilpum paspsae
KOHZEHCATOPA 3JICKTPOHBI ¢ OXHOM IUIACTHHBI (MPU HX U30OBITKE) OYAyT MEPEXOAUTH HA APYTYIO (IPH UX
HEJIOCTATKE), 94TO OYACT MPOAOIDKACTCS N0 TEX MOp, MOKA MOTCHIHANB OOKIIAOK HE BHIPOBHSIOTCH, T. €.
HAIMpPSDKCHUC HA KOHACHCATOPE CTAHET PaBHEIM HYIIIO.

HsMmeHeHne HanpsHKEHUS B MPOLIECCE pa3paaa KOHASHCATopa H300pakeHO Ha puc. 8.5.

UC
IC

Puc. 8.5 I'paduk M3MeHeHUs HaIPSDKEHUS U TOKa Ha KOHJEHCATOpe MPH paspsie

Tok paspsiza KOHAEHCATOpa MPOTIOPLIMOHANICH HANIPSKCHHUIO HA KOHACHCATOPS, W €r0 M3MCHCHHC BO
BPEMEHH MOXOOHO M3MEHEHHIO HAIPSDKSHUS.

B HauampHBIH MOMEHT pa3psAa HANPsDKCHHE Ha KOHICHCATOPE HAauOOJBINCE M paspsigHbIA TOK
MaKCHMAJIbHBIH, TaKk YTO pa3psj IMPOHUCXOAUT OBICTPO. IIpu NOHIKEHHH HANPSDKCHUS, TOK paspsiia
CHIDKACTCSI M MPOLIECC IEPeXoa 3apsaoB ¢ OAHOM OOKIaIKU Ha APYTYIO 3aTOPMAaXKHBACTCS.

Bpems nporiecca paspsina KOHASHCATOPa 3aBUCHUT OT CONPOTUBICHHUS LICIIH M EMKOCTH KOHJICHCATOPA,
MPUYEM BO3PACTAHME KaK CONMPOTHUBICHUS, TaK M €MKOCTH YBEJIHNYHBACT MPOJODKHTEIBHOCT Pa3paia.
C yBenuueHHEM CONPOTHUBICHHS Pa3psAHBIN TOK CHIKASTCS, 3aMEISICTCS MPOLIECC MEPEHOCKH 3apsA0B C
0JHOH Ha ApyTyio 0OkIaaKy. C yBeIMIEHHEM €MKOCTH KOHAEHCATOPA MOBBIMIACTCS 3apsi HAa OOKIAKaX.

Paspsin xoHzaeHcaropa eMrocThio C, 3apsDKSHHOTO 10 PasHOCTH MOTCHLMAIOB YEPE3 COMPOTHBIEHHS R,
MPEACTAB/IIONIEE BHEIMHEE CONPOTHBICHHE Pa3psIIHOM IETH WM BHYTPCHHEE COIPOTHBIICHHE YTEUKH CAMOTO
KOHZICHCATOPA, TIPOUCXOANT B COOTBETCTBHH C (hopMyoii:

U,=Upe ™", (8.5-1)
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MrHoBeHHas BEIUUMHA Pa3psAHOTO TOKA

Uy

i e—t/T

>

(8.5-2)

e U, — HanpshkeHHe MeXAy oOKIafikaMi KOHAeHcaTopa Uepes ¢ CEKYH, Moce Havana paspsja, B;
i; — TOK B I[N KOHJEHCATOpa CYINEeCTBYIOEH depes ¢ CEKYH], MOC/e Hauajla paspsija;
T — paccMaTpHBaeMblli MOMEHT BpeMEHH OT MOMEHTa Hayalla 3apsfa, C;
Up — HampsDKeHHe MCTOYHMKA, OT KOTOPOTo MPOM3BOAUTCS 3apsf koHIeHcaTopa, B;
C — eMKocTb KOHAeHcaTOpa, O
R — conpotuBnenue nenu paspsga, OM;
T - noctosuHas BpeMmenH, ¢ (I'=RC),
e = 2,718.

IMpouecce 3apsaa W paspsia KOHACHCATOPOB pPaccMarpUBAIOTCA OOBIYHO B 3aBHCHMOCTH OT
nocrosHHO# BpemeHu nenu RC. TlocrosHHAas BPEMEHH TIPAKTHYCCKH YKA3BIBACT, 4UEPE3 KaKOM
MPOMEXKYTOK BPEMEHH, C, HANPSKCHUC Pa3pspkacMoro KOHIEHcaropa yMeHbmaercs B e = 2,718 pas, or
paccMaTpUBAEMOTO HAIPSKEHI.

Ilpu 3apsge KoHAEHCATOpa IMOCTOSHHAS BPEMCHH YKa3blBacT BPEMsA, C, B TEUCHHE KOTOPOTO
HAMpSDKEHNE HA OOK/IAgKax MOBHIIAETCs HA 63 % OT pasHULBl MEXAy MMEBIIHMCS HANPSKEHHEM H
HAIPSDKEHHEM HCTOYHHKA TOKA 3apsfa.

B cBa3u ¢ Tem, 4TO 3apsg W paspsy A0 TMOJHBIX 3HAYCHHH KOHCYHBIX HANPSKCHWH JITHTCS
HEOIPEACACHHO AOATHH CPOK, YacTO YAOOHEE CUHTarTh PEIKMM 3apsAa 3aKOHUCHHBIM TNPH JOBCACHHU
HaNnpspKCHU Ha oOkmaakax m0 99 % or 3apspkaromero Hampspkerus (i 1o 1 % or nepBoHaYaTbHOM
BEJIMYIMHBI HAIPSDKCHUA TIPH Pa3psac).

8.6 Pacuer TOKOB KOPOTKOr0 3aMbIKAHHS 0T AKKYMYJISITOPHBIX GaTapei.

AXKyMyIITOpPHBIE Oaraper MOTYT HCIONB30BAThCS KaK HAKOMUTENH 3JekTposHepruu B IIC ¢
pacnpeseneHIeM 3IeKTPOSHEPIuy Ha MOCTOSHHOM Toke. Ha HeGonbmux cyaax OHH MOTYT IPHMEHSTBCS
AU TIUTAHUS. CHCTCMBI DJICKTPOABIDKCHHS M MX MOIIHOCTh MOXET OBITH COM3MEPHMA C MOIIHOCTBIO
T€HEPATOPHBIX arperaros.

Pacuet MakcHMaibHOTO TOKA KOPOTKOTO 3aMBIKAHUS OT aKKyMYJISITOPHEIX OaTtapeil MpeACTaBICH HIXKE.

B mpouecce pacuera ompexemsitores IJJJC akkyMyTISTOPHBIX TPYHNI M MOJHOEC BHYTPEHHEC
COIIPOTUBJICHHUE OJHOrO aKKyMYJITOpa (B PEKHME KOPOTKOTO 3aMbIkaHus). E, U R, , IpHHHMAIOTCA IO
TEXHUICCKUM YCIOBHSM.

ITpu uucie n akkymynatopos B rpymme onpeaensiorcs JC E,, u noiaHoe conpoTtusicHue R,
AKKYMYJIATOPHOH rpynmsl o dopmynam:

Ea.rp =Eyxn, 8.6-1)
Ra.rp =Rycn. (8.6-2)

Ipu pacueTe MONMHOTO CONMPOTHUBICHU AKKYMYIBITOPHOM IPYIIIBI CIICAYET YIHTHIBATh COTMPOTHUBICHHS
MEXINEMEHTHBIX CBA3CH U KOHTAKTHBIX COCIUHCHUH.
MaxkcumanbHEI TOK K.3. HA BRIBOAAX aKKyMYJSTOPHOM TPYIIT ONpeAcaseTcs no opmye

Lovarp = Earp/ Raxp- (8.6-3)

MakcuManpHbIH TOK K.3. aKKyMYJISITOPHOH TPYIMIBI NPH YAAJCHHOH TOYKE K. 3. OMPEACNIeTCA IO
dopmyne
Ima.rp = EaArp/(-R. + Rl()o (86'4)
¢ R — conpoTHBIEHHE LENH, BKIIOYAIOMEH CONMPOTHRIICHHS kabelell, annapaTtoB U T.IL, OT BBIBOJIOB aKKYMYJ/ISITOPHOH TpyNNbl

A0 TOYKH K.3.

ConpoTuBieHn Ry YKa3aHHBIX SJICMCHTOB PACUSTHON CXEMBI OMPEACISIOTCS 1O opMymam:
COIPOTHBIIEHHE KaGelbHBIX Tpacc, Ry, MOM, onpeaensrcs mo gopmyie
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Ryas =2 Fyn'lxas, (8.6-5)

IIe Fy; — COMpOTHBICHNE 1 M kabenbHOM Tpacchl, COAepKaINeH m mapaienbHeIX kabenlell ceueHreM S B ofHOM moimoce, MO,
ompenensercs no tabm. 1 cmpaBouHoro npunoxenus 7 crangapra OCT 5P.6126-77,
las — JUIMHA KaOEIbHON JTMHMK B OJHOM IIOJIIOCE, M,

conporuBicHue wuH, R, MOM, onpeaensercsa no dopmyie
Ry =2 Fungs' o, (8.6-6)

1€ Fmy; — CONPOTMRICHHE 1 M IMMH B OfHOM MoOJoce, MOM/M, ONpeAesfeTcs U3 CIPABOYHOrO MPUIOKEHHS 8 CTaHjapTa
OCT 5P.6126-77 B 3aBUCUMOCTH OT CEUCHUS IIHUH,
Iy — JUIMHA IIHH B OJHOM IIOJIOCE, M.

ITepexoaHoe COMPOTHBICHUE KOHTAKTOB, COMPOTHUBICHUS KOMMYTALMOHHO-3AIUTHON amlmaparypsl 1
IIYHTOB OMPCICIISIOTCS MO Ta0m. 4 CIPaBOYHOTO IMPUJIOKEHHS 7 M CIPABOYHBIX NPUIOKEHHH 9 — 14
crangapra OCT5P.6126-77.

OmpenencHre 3aBUCHMOCTH TOKA KOPOTKOTO 3aMBIKAHMS aKKyMYJLITOPHOH I'PYIIIBI OT BPEMEHH.

H3meHeHne TOKa K.3. aKKyMYIATOPHOM IpymIibl B QYHKIHK OT BPEMCHH ONpPEACsIeTes 1o hopmye

E
. —/T,
Law=g 2 (1—e7"™), (8.6-7)
a.rp K
rae Ty — mocTosiHHAs BPEMEHH el KOPOTKOTO 3aMbIKaHUs, KoTopas onpezessercs o Gopmyie
L _+Ix
Ty=a——, (8.6-8)
X R, TR,

1€ La rp — MHAYKTUBHOCTE aKKyMYJIATOPHOH IpYyMIEL, I';
Ly — HHOYKTUBHOCTE LIEMH K.3. OT BHIBOJOB aKKYMY/ISTOPHOM I'PYNIBI JO TOUKH K.3., I}
Rg p — compoTuByIeHHE aKKyMyISTOPHON Ipynnbl, MOM;
Ry — compoTrBieH e I[ETTH K.3. OT BBIBOAOB aKKYMYJIATOPHOM TPYIIILI JO TOUKH K.3., MOM;

VaenpHas HWHOYKTUBHOCTh KaOEGMBHBIX TPacc C OrPAHHYCHHBIM d9HCIOM KabeneH (or aByx Jo
JBAIIATH) U PACIONIOKCHHH HX B KacCETEC B COOTBETCTBHHU ¢ puc. 8.6-1 ompeaensercs mo KpUBBIM Ha
puc. 8.6-2 — 8.6-4.

s cnyyaeB MpuUMEHEHHs KaOeaeH Jpyrux CEYCHUH 1 MapoOK OMPEACICHAC YACIbHOH HHYKTHBHOCTH
KaOCTbHBIX TPACC C YUCIOM Kabenei or 2 10 20 mpoU3BOAUTCS AaHATUTHYCCKH IO CICAYIOINM hopMynam.

L,=(1—4In 5)10—7; (8.6-9)
Ly=(—0,193—=2In di)lo”; (8.6-10)
Ls=(—0,183—1,32In di)lo—7; (8.6-11)
Lg :(—0,184—1n§)10_7; (8.6-12)
Lio :(—0,16—0,81ndi)10—7; (8.6-13)
Lir=(—0,135—-0,66In dl)lo”; (8.6-14)
Lis=(—0,124—0,5In dl)10-7-, (8.6-15)
Lyo=(—0,103—0,41n dl)10-7, (8.6-16)

rie Ly — Lo — yAenbHas MHAYKTHBHOCTH KaOelabHBIX Tpace, 1'/Mm;
7 — pajyc TOKOIPOBOZASIIIEH KUITBI KaOems, MM;
d —paccTosHiE MEXAY IIEHTpaMK COCeTHUX Kabemeh, MM.

ITpu yxnagke xabeneit B kacceTe 063 BEHTWISLMOHHBIX KAHATO ¢ — THAMETP KaOes B U30MALHH, MM.
WNunyxTuBHOCT KabenbHOH TPacChl AMUHOH / onpeaenseTcs no Gopmyrne
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Puc. 8.6-1 KabGenbHble Tpacchl IpH unclie kabenei B kacceTe oT 2 1o 16

L.=L"I 8.6-17)

JelicTByrowee 3HaUCHUE TOKA K.3. UL AaKKyMYJITOPHBIX HCTOYHHKOB JIEKTPOIHEPTHH IPHHUMACTCS
PaBHBIM 3HAYEHUIO MAKCHMAJbHOTO TOKA K.3.

8.7 Pacuer cyMMapHOro ToKa KOPOTKOI0 3aMbIKAHHSI.

TMocne pacueTa TOKA MOAMHTKH TOYEK K.3. OT HCTOYHHKOB, HEOOXOJMMO ONIPEJEIUTh PE3ybTHPYIOIIHI
TOK K.3. B KKAOH M3 BRIOPAHHBIX TOYEK.

PaCCMOTpCHHbIC HCTOYHHKH MOAMHUTKH TOYECK KOPOTKOTO 3aMBbIKAHHUA OTIHYAIOTCA 110 CBOHM
XapaKTEPUCTHKAM, HMEIOT Pa3HOE aKTHBHOC, HHAYKTHBHOE COMPOTHBIICHHE H MOCTOSHHBIC BPEMEHH.

BpeMs HapacTaHus yJapHOTO TOKA K.3. OT SJICKTPHUISCKUX MAIIHH, KOHACHCATOPOB M AKKYMYJII TOPHBIX
Garapeii paznuuHo. CTOMT OTMETHTD, YTO KOHJCHCATOPHBIC OaTapeu NpH OTCYTCTBHH HHAYKTHBHOCTH B
enM pa3psana, BHIAAIOT MAaKCHMAbHBIA TOK paspsga (MPHHMMAaeMBIH 3a yJapHBIH TOK OT pa3psga
KOHZCHCATOPHBIX OaTapei) B MOMEHT BpeMeHH, Omuskui k Hymo (¢ =0). IIpu Hanuamy WHAYKTHBHOCTH
MOMEHT HACTYIUICHUS MAaKCHUMAIBHOTO YAAPHOTO TOKA CMEINAETCS BIPABO IO IIKAJIC BPEMCHH.

Tok pa3psja akKyMyJISITOPHBIX Garapeil 3aBHCHT TONBKO OT BHYTPEHHETO CONPOTHBICHHS H CONPOTUBIIE-
HM 1enM paspsaga. Haubomnpinee 3HAUCHHE AOCTUTACTCA B MOMEHT BpeMeHH, Ommskuii k Hymo (1=0).
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Puc. 8.6-2 Kpugble 17151 oTIpefie/ieHUs YeIbHOH HHIYKTHBHOCTH KaOe/IbHOH Tpacchl B 3aBHCHMOCTH
oT uhcna Kabesell U ceueHUs TOKOIpoBozsmel xunbl kabens Mapku KHP, I'/m ¢ 107¢

DNEKTPUYUCCKUE MAIIUHEL, IPEACTABICHHBIC TCHEPATOPAMH U JBUTATEISIMHU, TEHEPUPYIOT YAAPHBIHN TOK
B MOMCHT BPEMCHH f, OTIIUYHBIN OT HyJIi. JHAYCHUE BPEMEHH t B JAaHHOM CIy4Yae HANpPSMYIO 3aBHCHT OT
YacTOTHI TeHEparopa f, uepe3 BepakeHue !=1/2f, 10 ectb ans gacrorel 50 I'l 3HaueHHE BpeMEHU
t=0,01 c.

Jast pacCMOTPEHHBIX CXEM PACIIPEACTCHHS Ha IIOCTOSHHOM TOKE, 4acToTa PabOThI FEHEPATOpPa MOXKET
ommmuatees ot 50 ['n. [pebHble amekTpoaBUraTeny U ABUraTess MOJPYINBAIOIINX YCTPOWCTB B MOMEHT
HACTYILICHHs KOPOTKOTO 3aMbIKAHHS, MOTYT paboTaTh C MPOU3BOIBHOM YaCTOTOH, OIPeaeIsIeMOH 3aKOHOM
VOPaBJCHHUS YACTOTHOTO MPHUBOJA. JKBHUBAJCHTHBIC ACHHXPOHHBIE JIICKTPOABUTaTeNn paboOTalOT Ha
HoMuHaIpHOHM yactore (50 I'm).

[Mpu ompeacneHun HanOONBINErO 3HAUCHHS YIAPHOTO TOKA B TOYKE KOPOTKOrO 3aMBIKAHHA,
HEOOXOAUMO HaliTH HauOOIBINYIO CYMMY TOKOB OT MCTOYHHKOB ITOJMWUTKH TOYKH K.3. B IMPOU3BOJIBHBIH

MOMEHT BPEMCHH.
Jns onpexeneHyiss MAaKCUMATBHOTO 3HAYCHUS VAAPHOTO TOKA K.3. HCTOYHHMKH MOATIUTKH HEOOXOTUMO

pa3OuTe Ha ABE TPYIIIHL;

HCTOYHHKH, KOTOPBIE BBIJAIOT MAKCHMAIbHBIN VAAPHBIH TOK B MOMCEHT BpeMeHH =0 c;

HCTOYHHKH, KOTOPHIE BBIJAIOT MAKCUMAIBHBIN VAAPHBIH TOK B MOMCHT BPEMEHH OTIHYHBIN OT /=0 C.

B mepsyro rpymmy HCTOYHHMKOB MOXKHO OTHECTH KOHICHCATOPHBIC W aKKYMYJTOpHBIE Garapen. Bo
BTOPYIO BCE TEHEPATOPHI U JICKTPUUECKUE ABUTATEIIH.

VaapHBIH TOK OT KOHACHCATOPHBIX M aKKYMY/IATOPHBIX Oarapeii B MOMCHT BPEMEHH OTU3KHH K HYIIIO
(to=0 c) cocTaBuUT CyMMy TOKOB OT BCEX Oarapeil B TOUKY K.3.

Iyu6,0=1c1+1c2+~~~Icn+la1<~ (87'1)
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Puc. 8.6-3 Kpussle s onpe/ie/icHns! YASIbHON UHYKTHBHOCTH KabebHOH TPacchl B 3aBHCHMMOCTH OT uMcia kabesiel ¥ cedeHus
Tokonporosineit sxuibl kabens Mapku HPIIIM, T'/m 10~¢

TTOBTOPHO TPOBOAUTCS CyMMApHBIH PAacHeT YIApPHOTO TOKA OT KOHJACHCATOPHBIX H aKKyMYNSTOPHBEIX
Garapeil B MOMCHT BpeMeHH f; = 1/2f 1o BBIPOXXCHUAM, NPCACTABICHHBIM B 8.5 1 8.6.
Lye, =11, 1o, + .o don, + I s (8.7-2)
e 4 = 1/2f,

f— dacToTa HampsbKeHHs reHepaTopa, I'n.

IpousBogUTCS CyMMapHBIM PacyeT VAAPHOTO TOKA OT TEHEPATOpOB M SNCKTPHUYCCKUX JBHIATCNICH B
MOMCHT BPEeMCHH ! = 1/2f, KOTOPBIA COCTAaBHT CyMMY TOKOB OT BCEX 3JIEKTPHYECKHX MAIIHH B TOUKY K.3.
Iy):l:aMxl = Irl + Ir2+ .- -Irn + IJ]l + ILlZ +.. -Iun’ (87'3)
e 4 = 1/2f,

f — 4actoTa Hanpspkenus, I'u.

TTpou3BOAUTCS CNOXKCHHE CYMMAapHOTO YAAPHOTO TOKAa OT KOHAEHCATOPHBIX H aKKyMYISTOPHBIX
Garapeii, paccuuransomMy 1o opmyie (8.7-2), 4 OT reHepaToOPOB H NCKTPHICCKHX ABHUTATEICH B MOMCHT
BpeMcHH = 1/2i, paccauranHoMy o dopmyrne (8.7-3)

Ly, = Ly, + Ly, 8.74)

W3 monmy4eHHBIX 3HAYEHHH yAApPHOTO TOKA K.3. OT KOHACHCATOPHBIX M aKKyMYIATOPHBIX OaTtapeil B
MOMEHT BPSMCHH, Oiuzkuii K Hymo, I, , paccuntanHomy no dpopmymne (8.7-1), u cymmapHOro ynaproro
TOKA OT KOHAECHCATOPHBIX H aKKYMYJITOPHBIX OaTaped u OT FeHEPATOPOB H 3JICKTPHUYCCKHX JBHIaTcIcH B
MOMEHT BpeMeHH ¢ = 1/2f Iy , paccunransoMy To dopmyre (8.7-4), BribupaeTcss HaubonbIee 3HAYCHNE.
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Puc. 8.6-4 KpuBble 15 ONpeienenus yAeIbHOM HHTyKTHBHOCTH KabebHOM Tpacehl B 3aBHCHMOCTH OT 4uciia Kabellel U ceueHus
ToKompoBoAsmei xuibl kabens Mapox KBJI-60, KBJI-100 u KPHI'-60, I'/m * 1076

ITo HauOOABIIEMY 3HAYEHUIO PACUYCTHOTO TOKA K.3. MPOM3BOAMTCH IPOBCPKA 3ALIMTHO-KOMMY-
TALMOHHOTO OOOPYAOBAHUS M IIHHOIPOBOAOB HA 3NIEKTPOIMHAMHIECKYIO CTOHKOCTb.
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9 TEPMUHBI U OIIPEJEJIEHUA

OIeKTPOYyCTAaHOBKA — COBOKYIIHOCTH B3aMMOIOAKIIOUCHHOIO APYT K JAPYLY 3IEKTPooOop-
VAOBaHMsI, BBHINOJIHSIOWAS ONPEACICHHYIO (YHKIMIO, Hampumep, HPOM3BOACTBO, NPeoOpa3OBaHHME,
MepeAady, pacipeae/ieHue, HAKOIUICHHE WIH TOTPEOICHHE DIEKTPOIHEPTHH.

OnexTpoobOPYyAOBAHHE — COBOKYIHOCTh 3JCKTPOTEXHHUECKHX H3ACIHUH, HCIOIb3YCMBIX
Il TPOH3BOACTBA, MPEeoOpaz0BaHMs, MEPEAAuH, PACIPEETICHUS, HAKOIUIEHWS HIH NOTPEOICHUs
DIIEKTPOSHEPTHH.

KopoTkoe 3aMbKaHHE — HENPEAYCMOTPEHHOE HOPMATBHBIMH YCIOBHSMH PabOTHI CHCTEMBI
coequHEeHHE Mexay (asamu win Mexay dazaMu M 3eMieH, SABIAOINEECH CICACTBHEM HapyIICHUA
n3oanun das.

ToOk KOPOTKOTO 3aMBIKAHHSA — TOK, NPOTEKAIOWHH B CHCTEME B PEXKHME KOPOTKOTO
3aMBIKAHHUS.

OQIeKTpOAMHAMHYIECCKAdI CTOHKOCTh K ACHCTBHI TOKa KOPOTKOTO
3aMBIKaHH S — CIIOCOOHOCTE 3JICKTPOYCTAHOBOK IPOTHBOCTOSATH ACHCTBHIO YJAPHOTO TOKA KOPOTKOTO
3aMBIKAHUA.

TepmMuueckas CTOWKOCTh K AEHCTBHIO TOKAa KOPOTKOrO 3aMBIKaHHA —
CHOCOOHOCTh 3JICKTPOYCTAHOBOK IPOTHBOCTOATH TCILIOBOMY JCHCTBHIO TOKA KOPOTKOTO 3aMBIKAHHS B
TEUCHUE OMPEICICHHOTO BPEMEHH MPH 33JaHHBIX YCIOBHSX 3KCIUTYaTaIlH.

HauvanpHH# TOK KOPOTKOTO 3aMBIKAHHS — IMCPHOAWYCCKAS COCTABILIIOAS TOKA
KOPOTKOTO 3aMBIKAHMS B MOMEHT BOZHHKHOBCHHSA KOPOTKOTO 3aMBIKAHH YKAa3bIBACTCA ACHCTBYIOINM
(3¢ bexTHBHEIM) 3HAYCHUEM.

VYecTaHOBUBMUIMCA TOK KOPOTKOTO 3aMBKAaHHS — TOK, KOTOPHI MPOTEKAET MOCIC
OKOHYAHHS NEPEXOLHOIO IMPOLICCCA, BO3HHMKAIOIICIO B CBA3M C KOPOTKHM 3aMBIKAHHEM. YKA3bIBACTCS
JeUCTBYIOmNM (3¢ (PCKTUBHEIM) 3HAMCHHUEM.

HomMuHansHB ¥ yIAaPHBH TOK KOPOTKOTO 3aMBIKAHHUS — YAAPHBIA TOK KOPOTKOTO
3aMBIKAHUA, JTUHAMHYCCKOE ACHCTBHE KOTOPOrO AOJDKHA BBIACPIKHBATH DJICKTPOYCTAHOBKA 0€3 IOB-
PEKACHUH, HAPYIIAIOMNX €€ PAOOTOCTIOCOOHOCTD.

CHHXpOHHAas MamHUHAa — OCCKONICKTOPHAs MAaIIHHA MEPEMEHHOTO TOKA, V KOTOPOi B
YCTAaHOBHBIIEMCS PEKIME OTHOIIEHHE YACTOTHI BPALICHHS POTOPA K YACTOTE TOKA B LETIH, MOAKIIOICHHOH
K OOMOTKE SIKOpsI, HE 3aBHCHUT OT HArpy3KH B OOJACTH JOIYCTUMBIX HArpy3oK.

AcvuHXpOHHAas MamuHa — OCCKOICKTOpHAS MAINHHA NEPEMEHHOTO TOKA, Y KOTOPOit
OTHOLICHHEC YaCTOTHI BPAIICHUA POTOpA K 4aCTOTC TOKA B LCTIH, HO,HKHIO‘{GHHOﬁ K MalIUHEC, 3aBUCHUT OT
Harpy3ox.

BenTuabHas MAIIHHA NEPEMEHHOTO TOKA — OCCKOJUIEKTOPHAS MAIIMHA MIEPEMEHHOTO
TOKa, OOMOTKa SIKOPsI KOTOPOH CBs3aHA C BHCLIHHMH LEMSMH YEPE3 BEHTIIBHOS KOMMYTHPYIOLIES
YCTPOMCTBO U Yy KOTOPOH OTHOIICHUE YaCTOThI BPALIECHHS POTOPA K YaCTOTE TOKA IEITH, TTOAKIFOUCHHON K
MallliHe, 3aBUCUT OT HArpPy3KH M MOXKET OBITh M3MCHEHO 33 CUET H3MEHEHHS (PA30BOrO MOJIOXKCHUS
HUMITYJIBCOB YIIPABJICHU:A, MMOAABACMBIX HA BCHTHIIH.

ITonHOE CcONMpPOTHBICHHE HYJIEBOH HMOCIEJOBATEIBHOCTH CHHXPOHHOH
(acuaxpoHHO#H) Mamuas ([JomHOEe CONMPOTHUBICHHUEC HYICBOW
MOCIEJ0BATEAbHOCTH) — OTHOIICHHE OCHOBHOM rapMOHMKH HAIPSDKCHHSI HYJICBOH MOCIEI0Ba-
TETBHOCTH B OOMOTKE SKOPsI (IIEPBHIHOH OOMOTKE) CHHXPOHHOM (ACHHXPOHHO#) MALIUHBL K TOKY HYJICBOM
MOCISA0BATENBHOCTH TOM K€ YaCTOTHI B TOHM e OOMOTKE.

CHHXPOHHOC¢ HHAYKTHUBHOE CONPOTHBJICHHUC NO HNPOAOIBHOMH OCH
cHHXpOHHOH MamuHb (CHHXPOHHOE HMHAYKTHUBHOC CONMPOTHUBIECHHUE MO HPO-
JOMIbHOMU OCH) — OTHOIICHHE YCTAHOBUBIIETOCS 3HAYECHHS OCHOBHOW MAPMOHUKH 3JICKTPOJBIDKY IICH
CHJIBI, MHAYKTHPYCMOU B OOMOTKE SKOPS CHHXPOHHOM MAIIMHBI TOJHBIM MArHHTHEIM IIOTOKOM,
00YCJIOBIICHHBIM COCTABIMIOLICH TOKA B 3TOH 0OMOTKE IO IIPOAOIBHOM OCH, K STOM COCTABIAIOLIEH TOKa
MpH CHHXPOHHOH YacTOTC BPALICHUSL.
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CHHXpPOHHOC HHAYKTHBHOC CONMPOTHBIECHHE NO MOMNMCPECYHONW OCH
cuHXpoHHOU MamuHb (CHHXPOHHOEC MHAYKTHBHOE CONMPOTHUBICHHE MO TO-
NEPEYHOH OCH) — OTHOUICHHC YCTAHOBHBIICTOCH 3HAYEHHUS OCHOBHOH TapMOHHMKH SJCKTPOX-
BIDKYIIEH CHIIBI, HHAYKTHPYEMOH B OOMOTKE SIKOpPSl CHHXPOHHOH MAaIIHHBI TOJTHBIM MAarHUTHBIM MOTOKOM,
OOYCIIOBIICHHBIM COCTABIAIOIICH TOKA B 3TOM OOMOTKE IO MOMEPESYHOH OCH, K 3TOM COCTABISIOIIEH TOKA
NIPU CHHXPOHHOM 4aCTOTE BpallCHMUS.

[TepexoaHOEC MHAYKTHBHOC CONPOTHBIECHHE OOMOTKH SKOpPS MO mNpoO-
JONBHOHW OocH CHHXpPOHHOH Mamuun (IlepexoaHoe HHAYKTHUBHOE COMPOTHB-
J€HHE MO MPOAONBHON OCH) — OTHOIICHHC HAYAIBPHOTO 3HAYCHUSI OCHOBHOH TapMOHHKH
SIEKTPOABIKYIICH CHIIbI, HHIYKTHPYEMOH B OOMOTKE SAIKOPSI CHHXPOHHON MAINMHBI MOJIHBIM MarHUTHBIM
HOTOKOM, ODYCIOBICHHBIM COCTABISIONICH TOKA B 3TOM OOMOTKE MO MPOJONBHOM OCH, K HAYaTbHOMY
3HAYCHHIO 3TOH COCTABJIAIOIICH TOKAa NPH €€ BHE3allHOM HM3MEHEHHH, OTCYTCTBHHM YCIIOKOHTEIBHBIX
KOHTYPOB, HAJIMYHH 3aMKHYTOM OOMOTKH BO30Y)KOCHHS IO MPOAOJIBHOH OCH M CHHXPOHHOH YacToOTe
BpaLICHHUA.

IlepexoagHOE HMHAYKTHBHOE CONMPOTHBIEHHE OOMOTKH AKOpPS MO MOMEP-
€¢4HOH ocu cuHXxpPoHHOH MamuHu ([lepexoagHoe HHAYKTHUBHOE COHNPOTHBIE-
HHE N0 HNOMEPEYHOH OCH) — OTHOWICHHE HAYAIBHOTO 3HAYCHHS OCHOBHOH TapMOHHKH
3NIEKTPOABIIKYIICH CHIIBL, HHAYKTHPYEMOH B OOMOTKE SAKOPS CHHXPOHHOI MAIIUHBI TOJTHBIM MarHUTHBIM
MOTOKOM, OOYCITOBJICHHBIM COCTAaBIBIIOLICH TOKa B 3TOH OOMOTKE MO MOMEPEYHOH OCH K HAYAIBHOMY
3HAUCHUIO 3TOH COCTABIMIOLIEH TOKA MPH €€ BHE3aIHOM H3MEHEHHH, OTCYTCTBHH YCIIOKOHUTEIBHBIX
KOHTYPOB, HATHYIHU 3aMKHYTOH 0OMOTKH BO30Y)KIECHHA MO MOMNEPEUHOH OCH H MPH CHHXPOHHOH 4acToTe
BpALICHHU.

CBepxmepexoaAHOEC HHIAYKTHBHOE CONPOTHBIACHHE OOMOTKH AKOpPSA WO
OPOAONBHOH OCH CHHXPOHHOH MamuHb (CBepXmepexoAHOE HHIAYKTHBHOC
CONMPOTHBIECHHUE IO HNPOJOIBHOH OCH) — OTHOLICHHE HAYAIBHOIO 3HAYEHHI OCHOBHOU
TapMOHHKH 3IEKTPOABIKYIICH CHIIBI, HHAYKTHPYEMOUH B OOMOTKE SIKOPSI CHHXPOHHOU MAITHHEI TMOJIHBIM
MArHUTHEIM TOTOKOM, OOYCIOBJICHHBIM COCTABISIOMCH TOKA B JTOM OOMOTKE TO TIPOAOIBHON OCH, K
HAa4YaJIbHOMY 3HAYEHHIO 3TOH COCTABIAIOMEH TOKa MPH €C BHEC3AIIHOM H3MCHCHHHM, HATUYHH
VCIIOKOUTEIBHBEIX KOHTYPOB IO MPOJOJIBHOW OCH H CHHXPOHHOW YacTOTC BPALICHHAL.

CBepxmepexoAHOC HHIYKTHBHOE CONPOTHBIACHHEC OOMOTKH AKOpPA MO
NONEpEeUHONR OCH CHHXPOHHOH MamuHb (CBEepXHmMEpPEeXOAHOE HHIAYKTHBHOE
CONPOTHUBIEHHNE IO NONEPEUYHONH OCH) — OTHOIICHHE HAYAIBHOTO 3HAYCHHA OCHOBHOH
TapPMOHMKH 3JIEKTPOABIKYIICH CHIIBI, HHIAYKTHPYEMOM B OOMOTKE SKOPS CHHXPOHHOM MAIIHHBI MOJTHBIM
MarHUTHBIM TIOTOKOM, OOYCIIOBICHHBIM COCTAaB/SIOIICH TOKAa B 3TOM OOMOTKE MO MONECPEHHON OCH, K
HAa4YaIbHOMY 3HA4YEHHIO 3TOM COCTABIMIOMEH TOKAa IIPH €€ BHE3aMHOM H3MCHEHHUH, HAIHYUH
YCIIOKOUTEIBHBIX KOHTYPOB IO MONEPEYHON OCH W CHHXPOHHOH 4acTOTE BpaIICHUS.

AXTHBHOE CONPOTHUBICHHC NPAMON NOCIEIOBATEABHOCTH OOMOTKH SIKOPH
CHHXPOHHOW MamuHb (AKTHBHOE CONPOTHBICHHUCEC TNpPAsMOH
NOCA€A0BATENbHOCTH) — OTHONICHHE YACTH AKTHBHOH COCTABJISAIOIIEH OCHOBHOH TapMOHHKH
HaNpsDKCHHS OOMOTKH SIKOPSI CHHXPOHHOH MAIMHBI, COOTBCTCTBYIOLICH OCHOBHBIM H J00aBOYHBIM
HOTEPSIM B 3TOH 0OMOTKE, 0OYCIOBICHHBIM OCHOBHOMH TapMOHHKOM TOKA MPSIMOI MOC/ICI0BATEIBHOCTH B
HCH, K 3TOH TapMOHHKE TOKA IPH HOMHUHAIBHOH YacTOTE BPAIICHUS.

AXTHBHOE CONPOTHUBICHHUEC OOpPaTHOH HMOCACIOBATENABHOCTH OOMOTKH
SKOpss CHUHXPOHHOW MamuHbe (AKTHBHOC CONPOTHUBICHHE OOpaTHOU
NOCIECAOBATCABHOCTH) — OTHOIICHHE AKTUBHOH COCTABILIIOINEH OCHOBHOM TapMOHHKH
HaNpsDKCHHSL SIKOPsE OOpaTHOH MOCICIOBATEIBHOCTH, OOYCIOBICHHOM CHHYCOMAAIBHBIM TOKOM SIKOPSI
0OpaTHOM TOCIEA0BATEPHOCTH HOMHHAIBHOM YacTOTHI, K 3TOMY TOKY MPH HOMHHAIBHOW YacTOTe
BpalllcHUsI CHHXPOHHOM MAaITHHEI.

MHEaykTUBHOE CONPOTHBICEHHUC HYJICBOH HNOCIAEXAOBATEABHOCTH
CHHXPOHHOH (acHHXpOHHOW) Mamuue (MHIYKTHBHOC CONPOTHUBICHHC HY-
A€BOM MOCNEAOBATENbHOCTH) — OTHOIICHUC PCAKTUBHOM COCTaBILIOIIECH OCHOBHOW rapmo-
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HUKU HANpPSDKCHUS HYNEBOM ITOCIEAOBATEIBHOCTH HAa OOMOTKE SKOpS (IEPBHYHOM OOMOTKE) K TOKY
HYJIEBOU MOCIICI0BATEIBHOCTH TOH YK€ YaCTOTBHI, B TOH sk¢ 0OMOTKE CHHXPOHHOU (ACHHXPOHHOI) MAIIHUHBI.

AKTHUBHOE COONPOTHUBICHHUC HyHEBOﬁ IIOCIACAOBATCIBHOCTH O6MOTKI/I AKOp A
CUHXPOHHO#WN MamuHHN (AKTHBHOEC COINPOTHBICHHUE HYJICBOW
NOCIEJOBATECAbHOCTH) —— OTHOILICHHC AKTUBHOHW COCTABIAIOLICH OCHOBHOH TI'apMOHHKH
HAIPSDKCHUSL SIKOPSI HYJIEBOH IOCICAOBATEIBHOCTH CHHXPOHHOH MAIIWHBEI, OOYCIOBICHHOH OCHOBHOM
TapMOHHUKOH TOKA SIKOPS HYJIEBOM NOCIEA0BATEIBHOCTH HOMHHATBHOM YacTOTHI, K 3TOM rapMOHHKE TOKA
IIPU HOMHUHATBHON YaCTOTE BPAIlEHUS CUHXPOHHOMN MallHHBI.

YecraHoBUBMUMCI TOK KOPOTKOTO 3aMBIKAHHS CHHXPOHHOTO reHeparopa
(YcTaHOBUBWUUCSI TOK KOPOTKOTO 3aMBIKaHHU ) — TOK, YCTAHOBHUBLIHICA MPH KOPOTKOM
3aMBIKAHUM B OOMOTKE SKOPs BO30OYKACHHOTO CHHXPOHHOTO I€HEPaTopa, BPAILAOLIECTOCS ¢ CHHXPOHHOMN
YaCcTOTOH.

YaapHbl#l TOK KOPOTKOTO 3aMHKAHHUS CHHXPOHHON MamuHe (YIapHB#H TOK
KOPOTKOTO 3aMBIKAHHI) — MAKCHMAIbPHOC 3HAUCHHEC TOKA B OOMOTKE SKOPA CHHXPOHHOMH
MAIOFHE, B TCUCHHE IMEPBOTO MONYIEPHOAA MOCHIE €r0 KOPOTKOTO 3aMBIKAHHS, KOIJa anepHOANYECCKAs
COCTABIIAIOIIAS HAUOOIbLIAS.

Anmepuoguueckas COCTaBIfSKMmMas TOKa KOPOTKOrO 3aMBIKaHHUI
CHHXPOHHOH MamuHB (Amnepuoguueckas COCTABASKIIAA TOKAa KOPOTKOTO
3aMBIKaHHU ) — COCTAaBIAIOIIAS TOKA KOPOTKOTO 3aMBIKAHHS OOMOTKH SIKOPS CHHXPOHHOI MaIUHHBI,
00yCIOBICHHAS HATMYMEM HHIYKTHBHOCTCH OOMOTOK.

ITepexogHHH TOK KOPOTKOILO 3aMBIKAHUA CHHXpPOHHOH MamuHwe ([lep-
€XOZHBH TOK KOPOTKOTO 3aMBIKAHHA) — MNECPHOAHUCCKHH TOK KOPOTKOTO 3aMBIKAHHSA
0OMOTKH SKOPSI CHHXPOHHOM MAIIHHBI, PABHBIH CYyMME €r0 yCTAHOBHBINETOCS 3HAYCHHS H MEPEXOJHOM
COCTaBIAIOLICH, 00YCIOBICHHON PEaKTHBHBIM JCHCTBHEM OOMOTKH BO30YKACHHSA.

CeBepXxmepexXxOAHBH TOK KOPOTKOrO 3aMBIKAHHUS CHHXPOHHOH MAallHHB
(CBepXmepexXOoAHBH TOK KOPOTKOTO 3aMBIKAHHSA) — MNEPHOAMICCKHH TOK KOPOTKOTO
3aMbIKAHUSI OOMOTKH SIKOPSI CHHXPOHHOM MALIIMHBI, PABHBIH CYMME HIEPEXOJHOTO TOKA M CBEPXIICPEXOAHOM
COCTABILAIOLICH, 00YCIOBICHHON pEaKTUBHBIM ACHCTBUEM YCHOKOHTEIBHBIX KOHTYPOB.

ITlocTosHHas BPEMEHHU ANMEPHOAHUYECCKOHW COCTABIAAKIMECH CHHXPOHHOM
MamuHb ([IocTogsHHAad BpeMEHH aNEpPHOAUICCKOH COCTABIAAOIMEH) — 3ICKTPO-
MarHuTHasi MOCTOSHHAs BPEMEHH, OMpEAcieMas CPEOHUM apuUPMETHUSCKHM 3HAUCHHEM MApaMeTPOB
OOMOTKH SKOPS CHHXPOHHOM MAIIHHBI O MPOJONBHOH H MONEPEYHOH OCSAM €€ MAarHWTHOH CHCTEMBI C
YYETOM PCAKTUBHOTO JCHCTBH APYTHX OOMOTOK.

ITepexoagHass nOCTOSHHAS! BPEMEHH CHHXPOHHON MalIMHB MO NPOXOJBHOM
OCH NpPH KOPOTKO3aMKHYTOH OOMOTKE SKOpS — O3ICKTPOMATHHTHAS MOCTOSHHASL
BPEMEHH, OIpEAcIsieMast riapaMeTpamMu 0OMOTKH BO30YKACHHS C YUETOM PEAKTHBHOTO ACHCTBHS OOMOTKH
SKOPS CHHXPOHHOH MaIllMHBI IO NMPOJONBHOH OCH.

ITepexoaHas MOCTOSHHAS BPEMECHH CHHXPOHHOH MAaMmHUHB MO MOMNECPEUYHOH
OCH NpPH KOPOTKO3aMKHYTOH OOMOTKE SKOpsS — O3IEKTPOMArHHTHAs MOCTOSHHAS
BPEMEHH, ONpejerieMas mapaMeTpamu OOMOTKM BO3OYKACHHMS MO MOMEPEUHOH OCH, €CIH TakoBas
HMMEETCsI, C YIETOM PEaKTUBHOIO JEHCTBHS OOMOTKH SKOPSI CHHXPOHHOI MAIUHHBI MO MONEPEYHOH OCH.

I[TepexoaHas NOCTOAHHAS BPEMEHH CUHXPOHHOH MaMHUHBE MO HPOAOIBHOH
OCH NpPH Pa3OMKHYTOH O0OMOTKE AKOPS -—— DICKTPOMArHUTHas TNOCTOSHHAs! BPEMCHH,
omnpeaeaseMas mapamMeTpaMu 0OMOTKH BO30YKICHHA CHHXPOHHOM MAIIHHBI MO MPOJOIBHOM OCH.

[TepexoagHas NOCTOSHHAS BPEMEHH CHHXPOHHOH MAaIIHHB MO NOMEPEYHOH
OCH NIpPH Pa3OMKHYTOH OOMOTKE AKOPS — DSICKTPOMArHUTHAs IOCTOSHHAd BPEMEHH,
ompeaensieMas mapamMeTpamMu 0OMOTKH BO30YKACHHI CHHXPOHHOH MAILIMHBI MO MONEPEYHOH OCH.

CBepxmepexogHas MOCTOSHHAs BPEMEHHM CHHXPOHHOH MaWHHB MO MpoO-
JONBHOW OCH HPH KOPOTKO3AaMKHYTOH OOMOTKE AKOPSA — O3ICKTPOMArHHUTHasA
MOCTOSIHHAsS BPEMEHHU, OIpeeIieMas mapaMeTpaMHt YCIIOKOUTEIBHBIX KOHTYPOB IO MPOAOIBHOH OCH ¢
YJETOM PEaKTHBHOIO JCHCTBHA OOMOTKH SIKOPS H OOMOTKH BO30YKACHHA CHHXPOHHOH MAllMHBI.
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CeepxmepexogHas NOCTOsAHHAsA BPEMEHH CUHXPOHHON MAIIUHL IO NONEP-
€YHOM OCH MPU KOPOTKO3AMKHYTOH OOMOTKE SKOP S — SNCKTPOMArHUTHAS TIOCTOSHHAS
BPEMEHH, OIpeAeieMas MapaMeTpaMH YCIIOKOUTEIBHBEIX KOHTYPOB IO IONEPEYHOU OCH C YUCTOM
PEaKTUBHOIO ACHCTBHA OOMOTKH SKOPS M OOMOTKH BO30OY:KICHHS NO IMONEPEUHOM OCH CHHXPOHHOMH
MAaIIKHBI.
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23 CHEHUAJIBHBIE TPEBOBAHMA K BEHTHJIBHBIM I'EHEPATOPHBIM
AI'PETATAM

23.1 OBIIIME NOJOXXEHUA

23.1.1 TlpuBoAHBIE ABUraTeM BEHTHIIBHBIX reHeparopHeix arperatoB (BI'A) momkHBI COOTBETCTBO-
Barb TpeOoBaHuAM vactu IX «MexaHu3Mbl», TCHEPATOPBl U MOJYIPOBOAHHKOBBIC MpeobpazoBarenu —
TpeOOBaHUSIM HACTOALIEH YACTH, a CHCTEMBI YIPABICHHS — 4acTH XV «ABTOMATH3AUMS», €CIH B
HACTOSIICM pa3iesiec He YKa3aHo Apyroc.

HzrotoButeNb JOIKSH YUUTHIBATh OCOOCHHOCTH (PU3HYCCKUX MPOLIECCOB B 000OPYI0BAHHH, BXOAALIEM
B coctaB BI'A, obecrieunBarh €ro COBMECTHMOCTD M B3aHMHYIO CHCTCMHYIO HHTETPALIO.

23.1.2 B xauecTBE OCHOBHOTO HCTOYHMKA JJICKTPOSHCPru MOTyT nmpuMeHAaThest BI'A mepemennoro u
MOCTOSIHHOTO TOKa. B kauecTsBe aBapuitHOTO HCTOYHMKA dnekTpodsHeprud BI'A MOryT mpuUMEHATBCS TONBKO
B cocrae COOC ¢ pacmpeneicHHeM SICKTPUYCCKOM SHCPTHH HA MOCTOSHHOM TOKC.

23.1.3 B gpomonmHeHHE K IEpedHIO, ykazaHHOMy B 1.4.2, 10 Hadana OCBHAETEIbCTBOBAHHUSA
ANEKTPHUUECKOTO OOOPYAOBaHUS IPU H3rOTOBICHHH PErucTpy MODKHBI OBITh HPCACTABICHBI HA
PacCMOTPEHME PACUETHI, MOATBEPXKAAIOINHE OTCYTCTBHE MEXAHHYECKOTO PE30HAHCAa BO BCEM paboueM
JVAIa30He M3MEHCHHS 4acTOTH BpawmeHus BIA or MEHHMATBHOM 40 MAKCHMAIBHOM, MO0 JOIDKHO OBITh
MPEIYCMOTPEHO KCKIIIOUEHHUE YAaCTOT, ONM3KHX K PE30HAHCHBIM, M3 3aKOHA PETYIHPOBAHMS YaCTOTHI
BpAIICHUS.

23.2 OIPEJEJIEHUA H NOACHEHUA

23.2.1 B HacTosieM pas3aeic MPHUHATHL CACAYIOIIHE ONMPEACICHHI U MOSCHEHHS.

BcHTUNBHBH TCHEPATOP — KOMIUICKC OOOPYAOBAHMS, COCTOAMIMI M3 BpallaroIeiics
AIEKTPUYCCKOM MAIIMHBI, MOJYIPOBOAHUKOBOTO MpeoOpa3oBaTeiIsi M CHCTEMbI YHPABICHHS, MPEIHA3-
HA4YEHHBIN 19 IPOH3BOACTBA MNICKTPOSHEPTHU B COCTABE CYAOBOM 3NEKTPOSHEPTETHUECKOH CHCTEMBI.

BeHTHABHB U reHEPATOP NCPEMECHHOTO TOKAa — BCHTHIBHBIH T€HEPATOP, COCTOAIIMH U3
BPAINAOLICHCS DIEKTPHIECKON MAIIHHEI, TOMYIIPOBOAHUKOBOTO MPeoOpa30BaTesl YacTOThl (WIH HHBEPTOPA)
M CHCTEMBI YIIPABIICHI, TIPSIHA3HAYCHHBIN I MPOU3BOACTBA SNCKTPOIHEPTHH MEPEMEHHOTO TOKA.

BeHTHIBHB U reHEpaTOp NOCTOSHHOTO TOKAa — BEHTHIBHBIN I'€HEPATOP, COCTOALIMH U3
BpAINAIOIICHCS DICKTPUYCCKONW MAINWHBEL, BBIMPAMUTEIS (MIH mpeoOpa3oBareis IOCTOSHHOTO
HANPSDKEHVsT), TPCAHASHAYCHHBIA ISl IPOU3BOACTBA JJIEKTPOSHEPTHH MOCTOSIHHOTO TOKA.

Beuruapubeii rcHepatropuni arperat (BI'A) — arperar, cocrosmuii U3 BEHTHIBHOTO
TEHEPaTopa U MEPBHUYHOTO (IIPHBOAHOTO) TCILUIOBOTO JBUTATCIIA.

Peryasstop HampsXCHUS NOJNYyNPOBOAHHUKOBOro mpecoOpasoBaTtens — yc-
TPOHCTBO B COCTABE MOIYNMPOBOAHUKOBOTrO mpeobpasoBarens BIA nepeMEHHOTO WM HOCTOSIHHOTO TOKA,
NpeTHA3HAYECHHOE JJIS PETYIAPOBAHMS HAMPSDKCHHSA.

Peryasatop 4wacToTH HAaOpPAXKCHHSA MOJYHIPOBOAHHKOBOro mpeobpasoBa-
TEIs — YCTPOHCTBO B COCTaBe MOJIYNPOBOAHHKOBOro mnpeobpasosarenss BIA mepemenHoro Toka,
NpeAHA3HAYEHHOE IS PETYIHPOBAHHUS YaCTOTHI BBIXOJHOTO HANPSKECHHA.

23.3 TIPUBOAHBLIE (HIEPBUYHBLIE) ABUTATEJ/IN
23.3.1 B kauectBe mepsuuHOro asurarcis B BIA MokeT HCHONB30BaThCS JBHUTarciib BHYTPCHHETO

CropaHus, naposas TypOHHA, ra30TYPOWUHHBIM ABHraTeb WM HHOH HCTOYHHK MEXAHHYECKOW 3HEPTHH,
JOMyCKaeMblii K MPHMEHCHHIO HA CyJax HactoamumMu [Tpasunamu.
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23.4 TEHEPATOPBI

234.1 B xauectBe dmekTpHUccKoro reHeparopa B BI'A moxeT mCIOnp30BaThCs CHHXPOHHBIH
ICHEPATop C DJICKTPOMATHUTHBIM BO30VIKACHUEM, CHHXPOHHBIN TEHEPATOP C IMOCTOSHHBIMH MAarHHUTaAMM,
ACHHXPOHHBI T'€HEPATOP, KOJUICKTOPHBIM IE€HEPATOP IMOCTOSHHOIO TOKA MIM MHOM THI 3ICKTPUYECKOH
MAIIHHBI, JOMYCKAGMbIH K IPHUMEHEHHIO Ha cyaax HactosmuMu [IpaBumamu.

23.4.2 T'enmeparop, Bxomsmuii B coctaB BI'A, nomkeH OBITh PaccuMTaH HA HAIMYUE OXHAACMOTO
VPOBHSI BBICUIMX FapPMOHHYCCKUX COCTABISIOLIMX, OOYCIOBICHHOTO paboTOH Ha MOJYyNPOBOJHHUKOBBIM
npeobpazosarens. [Ipu pacueTe HOMHHATBHOM MOLTHOCTH reHeparopa BI'A nomwkeH mpeaycMarpuBaThes
JOCTATOYHBIM pPE3epPB MOIMHOCTH, IS IIPSAOTBPAINCHHMS IOBBHINCHUSA TEMIIEPATYpBl TEHEpaTropa, Io
CPaBHECHHIO ¢ CUHYCOUJAIBHOW HAarpy3KoH.

23.4.3 JInas BI'A nHa 0a3e CHHXPOHHBIX T'CHEPATOPOB ¢ IOCTOSHHBIMH MAarHWTaMH, HE HMEIOLINX
BO3MOXKHOCTH TAIICHUS MOJIS, JODKHBEI OBITh IPESAYCMOTPEHBI MEPH IO OBICTPOMY TOPMOXCHMIO Baja
TeHEeparopa B CIydac BO3HHUKHOBCHHUS BHYTPEHHHX KOPOTKHX 3aMBIKAHHH B ICHEPATOPE HIH IOIYIIPO-
BOJHHKOBOM IpeoOpazoBareine, MO0 mpeAyCMOTPEHB! HHBIC JOMOIHUTEIBHBIC MEPHI 10 TAIICHHUIO ITOJS U
JIOKQIM3aIMH aBapHH.

23.5 NIOJYIIPOBOJHUKOBBIE TIPEOBPA3OBATEJIN

23.5.1 B xauecTse momynpoBOIHUKOBOrO mpeodpazosarenst B B'A MoryT ucnonb30Barscs MOIyIpo-
BOAHWKOBEIE BBITIPSIMUTEIIH, HWHBEPTOPHI, MPeoOpa30BareiM 4acToThl, MPeoOpa30Bareiii MOCTOSIHHOTO
HAIPSDKCHUS.

23.5.2 TIpu veobxoqumoctu BI'A jpomken cogepxare HeoOXoquMBIE yCTpoHcTBa ((UIBTPEI MTOMEX),
OrPaHHUYMBAOLINE YPOBCHb HCKAXKCHHIT (OPMBI KPHBOI TEHEPHPYEMOTO HAUPKEHHA LI 00ecTieueHus
BBINOJIHCHUS TpeOoBanmii 2.2.1.3.

23.5.3 B cnyuae npumeHeHus B coctaBe BI'A mepeMeHHOro Toka moIynpoOBOJHHKOBOTO mpeoOpaso-
Barcisl, BEAOMOTO CETHIO, AOMKHBEI OBITh MPEAYCMOTPEHBI MEPhI MO OOCCIMEYECHHIO €r0 PCaKTHBHOM
MOIHOCTBIO, HEOOXOAMMOH [JI1 KOMMYTalMH BEHTHICH, HanmpHMEp, IMyTEM YCTAHOBKH CHHXPOHHOTO
KOMIICHCATOPA.

23.5.4 BTA nocTOSHHOIO TOKA, MpeJHAa3HAYCHHEIE 1t paboTsl B cocrase CIIC ¢ pacnpeaeneHuem
SNICKTPHUYCCKOM SHEPTHH HA MOCTOSHHOM TOKE, HODKHBI JTOHOJHHUTCIBHO YIOBICTBOPATH TPEOOBAHHAM
pasn. 22.

23.6 CACTEMBI OXJIAJKAEHHA U CMA3KH

23.6.1 TIpu pacyeTe CHCTEM OXJAXKIAECHHS W CMA3KH MPUBOAHBIX ABHrarcicii u reneparopos BIA
JOJDKHO YUHMTBIBAThCA CHIDKCHHE NMOJAYM OXNXKIAIOLICH CPEeAbl M CMA3KH OT HABCHICHHBIX MCXaHH3MOB
MPU CHIKEHUU YaCTOTHI BPALIEHHA OTHOCHTEIBHO HOMHHAIBHOM.

23.7 PET'YINPOBAHHUE HANPA’KEHHUA

23.71 B cocraB BI'A HO/DKEH BXOIUTH PETYIATOP HANPSDKCHHS TCHEPaTopa H/HIH PETYIATOp
HAIPSDKEHHA TOTYTIPOBOIHUKOBOTO IpeobpasoBaTens.

23.7.2 Tlpy M3MEHEHHH YacTOTHl BPAIEHUS IPUBOJHOTO ABUTATENs COINIACHO MPUHATHIM aJITOPHUTMaM
PETYIATOpP HANPSHKEHUS TCHEPATOPa W/HIM PEryIsaTop HANPsDKSHHS MOIyHIPOBOZHHKOBOTO Ipeobpasosa-
TeJA JO/DKHBI 0OSCIIEUNTh KAa9eCTBO PEryIMpOBaHUs BbIXOAHOrO Hampspkenus BIA, ymoereTsopsrommee
tpebosanmam 10.6 u 10.7.
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23.8 PET'YJIMPOBAHUE YACTOTHI BPAIIIEHHUA

23.8.1 TIpuBoxnoii meurarens BI'A nomkeH MMeTh PErysTop 4acTOTHl BpaineHHsA. TpeGoBaHMI K
PETYIATOPY YaCTOTHI BPAIICHHS! IIEPBHYHOTO ABHIATEIIS yYCTAHABINBAOTCA u3rotosuteneM BIA ncxoxs u3
MIPUHATHIX AITOPUTMOB PETYIMPOBAHMS YACTOTHI BPAILECHMS.

23.9 PETYJINPOBAHUE YACTOTBI HAIIPS’KEHUS

23.9.1 Moy mpoBogHUKOBEI TPeodpazoBaTe b acTOTHI, BXoAamuii B coctas BI'A nepemerHOro Toka,
JODKCH MMETh PETYIITOP YaCTOThl HAIPSDKCHUS, KOTOPBIH JOMKEH OOCCICUHBATh Kau€CTBO PETYIMp-
OBaHHS BBIXOAHOM uactoTel HanpsokeHus BIA, ynosnersopsromee TtpeGosammsam 2.11.3 wactum IX
«MexaHu3MBD».

23.10 3AIUTHLIE YCTPOMCTBA

23.10.1 [Tna BI'A momkHb! ObITh peantn30BaHbl, 1O KpaifHEH Mepe, Cleayomue YCTPOHCTBA 3alHUThI.

s reneparopa:

OT Ieperpys3oK;

OT KOPOTKOTO 3aMBIKAHU,

OT BHYTPCHHUX KOPOTKHX 3aMbIKaHWH I reHeparopoB MowHOCThI0 1000 kBA.

Jns monympoBOIHUKOBOTO IIPEOOPa30OBaTes:

OT MHHHUMAJBHOTO BXOAHOTO HAIPSIKCHHS,

OT MaKCHMAJIbHOTO BXOJHOTO HANpPSKCHUA;

OT MAKCHMAJIbHOTO HAMpPSDKCHHS B 3BCHE MOCTOSHHOTO TOKA (Y HAIMYHK),

OT IEPErpeBa CHIOBBIX OIOKOB;

OT MEPETPY30K;

OT BHYTPEHHHUX KOPOTKHX 3aMBbIKaHHIA;

OT KOPOTKOTO 3aMBIKAHHS HA BBIXOZE.

23.10.2 BI'A nosokHBI BBIASPKHBATh G€3 MOBPEXKACHHH KOPOTKHE 3aMBIKAHMS HA IMHHAX Paclpene-
nuTenpHOro uta. [lpu KOPOTKHX 3aMBIKAHHMAX B CYAOBOH CCTH BCHTHJIBHBIH IeHEparop (CHHXPOHHBIN
KOMIICHCATOP) JOJDKHBI OOECHEYHBATh BEAMYHMHY YCTaHOBHBINCIOCA TOKAa KOPOTKOTO 3aMBIKAHHS,
JOCTaTOYHYI0 JJI CPabaThIBaHHS 3ALUUTHBIX YCTPOHCTB, JHOO JODKHBI OBITP IPEAYCMOTPEHBI HHbIE
TEXHUYECKUE MepbI, obecreunBaromye cpabaTsiBaHUe JAHHBIX 3alIUTHBIX YCTPOHCTB.

23.11 HEPETPY3KA

23.11.1 Bce cunossic snementsl BIA, Bkirouas reHeparopsl H MOJYHPOBOXHHKOBHIC MPeoOpa3oBa-
TCIH, AOJDKHBI 001aarh ICPErpy304HO CIIOCOOHOCTBIO, COOTBETCTBYIOLICH TpeboBarmsm 10.5.

23.12 CAHXPOHM3 ATV A

23.12.1 BT'A mepeMEHHOTO M MOCTOSIHHOTO TOKa JODKHBI MIMETh BO3MOXKHOCTh CHHXPOHH3AIMM U
JTUTEJIBHON MApauICIbHOM PaboTh ¢ APYTUMHU TCHCPATOPHBIMH arperaraMy, B TOM YUC/IC BEHTHIBHBIMU.

23.12.2 Cunxponmzatmst BI'A nomxna oOecrieunBarbCss BO3ACHCTBUEM HA PETYIATOP HANPKCHHA
reHeparopa W/IwiM MOJTyNPOBOIHHKOBOrO mpeobpaszoearens, a A1t BI'A mepeMeHHOro Toka Takke M Ha
PETYIATOP YACTOTHI HANPSDKCHUS OJIYIPOBOAHUKOBOTO Mpeodpa3oBaresis.
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23.13 PACIPEAEJIEHUE MOIIHOCTH IPH MAPAJUIEJBHON PABOTE

23.13.1 Tlpu mapamremsHOM paGote BIA ¢ ApyrMM reHEpaTOpHBIM arperaroM, B TOM HYHCIC
BEHTWIbHBIM, JOITyCKacTCs PacHpeAECHHE AKTHBHON MOIHOCTH HE MPONOPLMOHAIBHO HOMHHAJIBHOM
MOIIHOCTH HNPHUBOAHBIX JBHTATENICH NMPH YCIOBHH oOccrmedcHHs TpeOyeMOH YacTOThl HANPSKCHHUI B
CyZlOBOfI CCTH, ITPH IUTABHOM WJIH BHC3AIMHOM U3MCHCHHUU HArpPy3KH /WM U3MEHEHHH 4aCTOTHI BpalucHUsA
MPUBOJHOTO JBHUTATEIIS.

23.13.2 TIpu mapamnenbnoit pabore BIA ¢ apyrum reHepaTopHBIM arperaromM, B TOM HHCIE
BEHTHJIBHBIM, JOIYCKACTCS PACHPEACNCHHE PEAKTHBHON MOLIHOCTH HE MPOMOPLHOHATPHO HOMHHAIBHOH
MOIIHOCTH TEHEPAaTOPOB NPH YCIOBHH obecmedeHus TpeOyeMOoro HampsKeHHs B CYNOBOM CETH, MPH
IUTaBHOM WK BHC3AITHOM H3MCHCHHHU Harpys3kKu I/I/I/IJ'[I/[ HU3IMCHCHHH YaCTOThl BpAaLICHHA NPHBOIHOIO
JBUTaTeIA.

23.14 CXEMBI NIOAKJIIOYEHHUA U PEXKUMBI PAGOTBI

23.14.1 Iloaxarouenue ¢ GalimacHoOl Lenblo.

23.14.1.1 BI'A mepeMEHHOTO TOKa C 3MEKTPOMArHUTHBIM BO30YXICHHEM MOXET UMETh OaHIacHyro
LIETIb, KOTOPast MO3BOJIACT IMOAKITIOUATh FEHEPATOP HEMOCPEACTBCHHO K PACHPEACITHUTEIBHOMY IUTY, MHHYS
MOJTYNPOBOAHUKOBEIH mpeoOpazoBarens. B ciyuae NOAKIIOUNEHHS K PACHPEACIUTEIBHOMY IHHTY
nocpeacTeoM OaiinacHoi nenu BIA nomkeH paGoTars ¢ MOCTOSHCTBOM YacTOTHI BPAINCHUS BO BCEM
JVAMa30He M3MCHCHUS HATPY30K M YIOBJICTBOPATH TPCOOBAHMSM HACTOSINCH 9YacTH K HCTOYHHKAM
BIICKTPOIHEPTHH, pabOTAOIMM ¢ MOCTOSHHON YaCTOTOM BPAIICHHS.

23.14.1.2 TlopmeprkaHue MOCTOAHCTBA YACTOTHl HANPSDKCHUS B CYAOBOM ceTH mpu pabore uepes
GalmacHyI0 LETb MPOM3BOAMTCA 3a CYET PETyIsATOpa HacTOThl BPAIICHHA HPHUBOJHOIO JABUTAaTCIIA, a
HaIpsDKCHUS — 33 CUET PEryIITOPa HAIPSDKEHHS FeHEpaTopa.

23.14.1.3 Tlepexon ¢ OGaifmacHoi menu Ha paboTy 4epe3 MOIyNPOBOAHHKOBBIM IpeoOpasoBarcib U
0OpaTHBIN Iepexo/ AODKHBI OCYMIECTBIATECA 6e3 oTkmoucHus BIA or mmH pacnpeaenaTebHOro MUTa.
JlonyckaeTcst epexoR ¢ OTKIIOYCHHEM, €CIH 3TO HE BBI3OBET NEPETPY3KYy OCTAIBHBIX pabOTAOIINX Ha
LIMHBI PACIPEACTATEIRHOTO MHATA HCTOYHHKOB 3IEKTPOSHEPIHH.

23.14.2 /IBurareJibHbI pexum padoThbl.

23.14.2.1 [lomyckaeTcs paboTa BEHTHJIBHOTO TCHEPATopa B ABHTATCIBHOM PEXKHME, €CIH JaHHBIH
PEXKUM MPEIYCMOTPEH ISl TIONYIPOBOAHHKOBOTO MPEeoOpa3oBareiisi, FEHEParopa U APyrux 3JI€MEHTOB.

23.14.2.2 [IpuraTenbHbIil pexkuM paboThl BO3MOXKCH AT BAJIOTCHEPATOPOB ABTOHOMHO HITH COBMECTHO
C [IABHBIM JBHTATCJIEM Ha IPEOHOM BUHT NPH IMHTAHUU OT JAPYTHX CYJOBBIX HCTOUYHHKOB 3JIEKTPO3HEPTHH.

23.14.2.3 Teneparop MOXKET OBITh HCTOIB30BAH B JBUTATEIbHOM PEXHME AJI NMyCKa MEPBHYHOTO
aeuratenass BIA 3a cuer a3mekTposHepruM, BbIpabaTeiBaCMOH B CETH JAPYTHMH HCTOYHHMKAMH, C
MOCICAYIOMNM [EPEXOJOM B IeHEpaTropHbId pekuM. B mporecce mycka KauecTBO 3MEKTPOSHCPrHU B
CYIOBOU CETH JOJDKHO YAOBICTBOPATh TpeOosarmsm 2.1.3. TIpu stom B mobom ciyuae ans BI'A momxna
OBITh MPEAYCMOTPEHA CHCTEMA CXKATOTO MyCKOBOTO BO3AyXa WM HHOM OCHOBHOM crocol 3amycka.

23.15 IBMEPHUTEJIBHBIE ITIPUBOPLI

23.15.1 [Ins xaxaoro BCHTHIBHOTO I'€HEparopa MEPEeMEHHOr0 TOKA HAa PacHpeACIUTEILHOM INUTE
JIOJKHBI OBITB YCTAHOBICHBI CICAYIOLINHE H3MCPHTEIIBHBIE TIPHOOPEI:

.1 aMmepmeTp ¢ mepexiouaresaeM A8 H3MEPEHHS TOKa TeHEparopa B Kaxaou ¢ase;

.2 aMIIEPMETP ¢ MEPEKIIOUATENEM I H3MEPSHHUs BBIXOAHOTO TOKA Ipeodpasosareis B Kax a0 daze;

.3 BONBTMETP C MEPEKITIOMATENIEM AJI1 H3MEPEHHS NTMHEHHBIX HAUPSDKCHHM I€HEPaTopa,

4 BONIBTMETP C TIEPEKTFOYATENEM I H3MCPSHIA JIMHCHHBIX HANPKCHAH HA BBIXOAC MpeoOpasoBarelt,
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.5 gacToTOMEp Ha BBIXOAE TEHEPATOpA;

.6 yacToTOMEp Ha BBIXOZE Mpeodpa3oBaTes;

.7 BaTTMETp Ha BBIXOJE I'€HEPATOpa,

.8 BarT™MeTp Ha BBIXOAC MPEOOPa3OBATEII;

.9 Taxometp reneparopa.

23.15.2 Ins KaKa0oro BEHTIWIBHOTO FEHEPATOPa MOCTOSHHOTO TOKA (C FeHEPaTOPOM MEPEMEHHOTO TOKA
U TONYHPOBOJHUKOBBIM BBINPAMHUTCIICM) HA PACIPEACIUTCIGHOM IMUTE JOJDKHBI OBITH YCTAHOBICHBI
CIEAYIOLINE W3MEPHTEIbHBIC MPUOOPHI:

.1 ammepmeTp ¢ nmepexIroYaTeneM Uil H3MCPCHHS TOKA TCHEPATopa B KaKAOH dase;

.2 aMmepMeTp IS H3MEPEHUA BBIXOJHOTO TOKa IMpeobpaszosaTend;

.3 BOIBTMETP C IEPCKIIFOUATENIEM JJI M3MEPEHHS IMHCHHBIX HANPSXKEHUH TeHeparopa;

.4 BOJIETMETP JJIs M3MEPEHHS HANPSDKCHUEH MOCTOSHHOTO TOKA Ha BBIXOZAE MPeoOpa3oBarci;

.S yacToTOMEp Ha BEIXOAE TCHEPATOPA;

.6 BarTMETp HA BHIXOJC ICHEPATOPA;

.7 BarTMETp Ha BBIXOJC MPEOOPA30BATCIL;

.8 TaxomeTp reueparopa.
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