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[paBuna kmaccudukanv ¥ TOCTPOHKH MOPCKHX CYIOB POCCHICKOrO MOPCKOTO perucTpa CyHoXOICTBa
YTBEPXKAECHBI B COOTBETCTBUU C JICHCTBYIOIIUM TOJIOKEHHEM W BCTynaroT B cuiny | suBapst 2020 rona.

Hacrosmee nzmanme IlpaBmn cocraBieHo Ha ocHOBe u3nanusa 2019 roma ¢ ydeToM M3MEHEHHH U
JIOTIOJTHEHHH, TIOATOTOBIEHHBIX HEMOCPEACTBEHHO K MOMEHTY TMepen3IaHusl.

B IlpaBumax yureHsl yHUQUUHpPOBaHHBIE TpeOOBaHMS, HHTEPHPETALMH WU PEKOMEHIALUH
MexayHapoaHO# acconmanuu KiaccupukannonHbeix oomectB (MAKO) 1 cOOTBETCTBYIOIINE PE3OIIOLIUN
MexnyHapoaaoii Mopckort opranusanun (MIMO). [IpaBuna cocTodT U3 CIASTYIONTNX YacTel:

yacth | «Kmaccudpukarmms»;

yacts I «Kopmycy;

yacts III «YcrpoiicTBa, 00opynoBaHue U CHaOKEHHEN;

yacTh IV «OCTOWYNBOCTEY;

yacTh V «JleneHne Ha OTCEKW»;

yacTh VI «IIpoTuBonoxapHas 3amuray;

yacTh VII «MexaHnueckue yCTaHOBKUY;

gacth VIII «Cuctemsl u TpyOOPOBOABD;

gacTh IX «MexaHu3MbI»;

yacTh X «KoTibl, TemmooOMEeHHBIE anmaparsl U COCYABI IO/ AaBICHHEM»;

gacTh XI «Onexkrpuyeckoe 000pynoBaHNEY;

yacTh XII «XonoguibHbIE yCTaHOBKUY;

yactb XIII «Marepuanbiy;

yactbh XIV «CBapkay;

qacTh XV «ABTOMAaTH3ALMN»;

yacTb XVI «KOHCTpyKIMSI U IPOYHOCTH CYAOB U3 MOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTepUaliOBy;

yacth XVII «/lononHUTENbHBIE 3HAKW CHUMBOJIA KJIAcCa U CJIOBECHBIE XapaKTEPUCTUKU, ONPEAEISIONIIE
KOHCTPYKTUBHBIE WJIHM 3KCILTyaTallMOHHBIE 0COOCHHOCTH CYITHAY,

gacte XVIII «/lomomauTensHple TpeOOBaHWSA K KOHTCHHEPOBO3aM W CylaM, IEPEBO3SIIMM TPYy3BI
npenMymiecTBeHHO B KoHTerHepax» (Part XVIII "Additional Requirements for Structures of Container Ships
and Ships, Dedicated Primarily to Carry their Load in Containers"). Tekct yactu XVIII coorBercTByeT
YT MAKO S11A «TpeboBaHusi K NpPOAOIBHOM TNPOYHOCTH KOHTEHHEpPOoBO30B» (MioHb 2015) m S34
«DyHKIMOHANEHBIE TpeOOBaHHMs K BapHaHTaM HArpy3KH IPH TPOBEPKE IPOYHOCTH KOHTEHHEPOBO30B
METOIIOM KOHEYHBIX 3IeMeHTOBY» (Mait 2015);

Ilpunoxenune k IlpaBuiam u PykoBojacTBamM PoccHiICKOrO MOpPCKOTO perucrpa CyaoxoJCTBa.
[Ipouenypusie TpeboBanus, YHu¢uupoBanuele MHTepnperaumu u PexomeHnanun MexayHapoIHON
Acconmaru KnaccuukanmoHHBIX.

Yactu | — XVII nzparorcst B 21€KTpOHHOM BUJE€ Ha PYCCKOM M aHITIMHCKOM SI3bIKaX.

Yacte XVII u Ilpwnoxenue k IlpaBunam u PykoBomctBam Poccuiickoro MOpCKoro perucrpa
CYIOXOZICTBA M3/IAIOTCS B JIEKTPOHHOM BHJE TOJIBKO Ha aHTJIIMICKOM SI3BIKE.

© Poccuiickuit MOpCKO# perucTp cynoxonactsa, 2020



NEPEYEHb U3MEHEHUI
(M3MeHeHus Cyry00 peIaKIMOHHOTO XapakTepa B IlepedeHs He BKITFOUAIOTCS)

MN3mensembie
MTYHKTBI/TJIaBbl/pa3aenbl

Hudopmarms 0o U3MEHEHUSIM

Ne m fmaTa mUPKYIAPHOro MHCHEMA,
KOTOPHIM BHECCHBI H3MCHEHUS

JlaTa BCTyIUICHHS
B CHIY

IynkT 2.2.1.

Iynxr 2.9.14

ITynxkr 3.4.3

IynkT 4.6.2.7

ITynkTe1 4.6.2.8 1 4.6.2.9

Iynkr 5.5.1

IMyskr 5.5.12

Iynkr 5.8.3

Ilynkr 6.8.3

IynkTst 6.8.4 — 6.8.7

Iynkr 6.8.5 (mepenyme-

poBaHHBIH 6.8.6)

IynkTst 6.8.7 — 6.8.9

I'naBa 7.7

Mynkr 7.7.1

IynkTer 7.7.1.3 1 7.7.1.4

IynkTer 7.7.1.5 - 7.7.1.7

T'maBa 7.20

MynxT 13.6.1

I'naBa 16.9

VYerpaneHa omnevarka B ¢popmyne (2.2.1.3-2)

VYTouHeHbI TpeOOBaHUs K KaOessiM MCKPOOE30IacHbIX ceTeit
¢ yderoM cranzaproB MOK 60079-14 u MOK 60079-25

BBomuTCsT HOBBIM IIYHKT, COZCpIKAIIUMK TpeOOBaHHS K
IUIOLIAY CEYEHHsl HEMTPaJIbHOM JKUIIBI

YToyHeHbl TpeboBaHMS K MapKHUPOBKe IIHH U
HEU30JIMPOBaHHBIX MPOBOJIOB

CymectBytomuii myHkT 4.6.2.8 uckmodeH. Hymeparus
myHKTa 4.6.2.9 usmeHeHa Ha 4.6.2.8

YTouHEeHBl TpeOOBaHMS K PYJIEBBIM YCTPOWCTBaM ¢
yuetom Y1 MAKO SC242 (Rev.2 Jan 2020)

VYTouHeHsl TpeOOBaHMS K IIEPEMCLICHHIO Iepa pyias B
ciydae OOHApY)KCHHs HEHMCIIPABHOCTH CHUCTEMBI YIIpaB-
neHust pyneBoro ycrpoiictBa ¢ yderom YT MAKO E25
(Rev.1 Dec 2019)

YTo4yHeHbl TpeGOBaHHS K PAaCIOJIOKCHHIO BTOPOroO
OTKJIFOYAIOILEr0 YCTPOHCTBA OOLIECYNOBOW BEHTHIALMU
¢ yderoMm npasuina II 2/5.2.1.2 COJIAC-74

ITyHKT HCcKIIOUEeH

Hywmepauus nyHkToB u3MeHeHa Ha 6.8.3 — 6.8.6,
COOTBETCTBEHHO

VYTO4HEHBI TpPeOOBaHMS K CUTHATHM3AIMU CUTHAIBHO-
OTIIMYUTENBHBIX (hOHApel

BBeneHbl HOBbIC IYHKTHI, COZAEpIKallUde TPeOOBaHMS K
CUTHAJAbHO-OTIUYUTENBHBIM (GOHAPAM C Yy4ETOM
pesomoruy UMO MSC.253(83)

I'maBa nonHocThIO 3aMensieTcs ¢ yuetom YI MAKO SC156
(Rev.1 Oct 2018)

VYTounens! ccbulku Ha pasnen 7 gactu III «YerpoiicTsa,
000pynoBaHHE U CHAOKEHUE)»

HyHKTI)I HUCKITFOUYCHBI

Hywmepauust nmyHkroB m3smeHeHa Ha 7.7.1.3 — 7.7.1.5,
COOTBETCTBEHHO

BBoauTcst HOBas miaBa, cojepxkaiias TpeOOBaHUS K
CHTHAJIM3ALMU O HEHCIIPABHOCTH CHCTEMbI IKCTPEHHOM
oTnadyu Tpoca OyKCHpHOWH nebenkum ¢ ydeToM
YT MAKO M79 (Oct 2018)

YTouHeHs! TPeOOBaHUS K IEKTPUUECKOMY 000PYIOBAHHUIO,
YCTaHABIMBAGMOMY B aKKYMYJIATOPHBIX HOMELICHUSX

BBoauTcs HOBasi IaBa, coiepikamas TpeOOBaHUS K
OIMHOIPOBOJAM, INPOKJIAaABIBAEMEIM BHE pacIpe-
JENUTEIbHEX YCTPOHCTB € YyYETOM pEKOMEH-
ngammn MAKO Ne 67 (Rev.l June 2018)

315-05-13271 ot 12.02.2020

315-05-13271; ot 12.02.2020

315-05-1440n ot 21.09.2020

315-05-1440m ot 21.09.2020

315-05-13891 ot 12.05.2020

315-05-136911 ot 08.04.2020

315-05-13271; ot 12.02.2020

315-05-13271 ot 12.02.2020

315-05-132711 ot 12.02.2020

315-05-13271 ot 12.02.2020

315-05-132711 ot 12.02.2020

315-05-132711 ot 12.02.2020

315-05-13271 ot 12.02.2020

315-05-13271 ot 12.02.2020

315-05-1456m ot 27.10.2020

12.02.2020

12.02.2020

01.01.2020

01.11.2020

01.11.2020

01.07.2020

01.01.2021

12.02.2020

12.02.2020

12.02.2020

12.02.2020

12.02.2020

01.01.2020

12.02.2020

12.02.2020

12.02.2020

01.01.2020

01.12.2020

01.01.2020




M3mensiembie
IYHKTBI/TJIaBbl/pa3ielibl

Wndopmarust o u3MEHEHUIM

Ne u naTa HUPKYIAPHOrO MHUCHMA,

KOTOPBIM BHECEHbI U3MEHCHUA

Jlara BcTyruieHus
B CHIIY

Mynkr 17.1.3

Iynkr 17.2.1

Mynxkr 17.7.1.7

ITynkr 19.10.3.2

IynkT 19.10.3.4

Iynkr 19.10.4.2

ITynkt 19.10.8.1

ITynxr 19.10.8.2

Iynkr 19.10.8.3

Paznen 24

YTouHeHbl TpeOOBaHHA K TIpEeOHBIM 3JIEKTPHUECKUM
YCTaHOBKAaM M K CyJaM, Ha KOTOPBIX OHU YCTaHABIIMBAIOTCS

YrTouneHo omnpexneneHue «I'peGHas dieKTpHUecKas
YCTaHOBKa»

BBeneH HOBBI NYHKT, cojepXamuii TpeOoBaHUS B
OTHOIIECHUU BbIOOpA MOIIHOCTH reHeparopos I'DY

VYTouHeHBI TpeOOBaHWS K MHOMEIICHUSM paclpeelIi-
TENBHBIX YCTPOHCTB U IIyCKO3AaIIMTHOH ammaparypsl
JNEKTPHIECKOr0 000PyIOBaHUS

BBeneH HOBBI NYHKT, cojepxauuii TpeOoBaHUS B
OTHOLICHUH KAaTeropH3alluy TMOMEIIEHHH XONOAMIBHBIX
YCTaHOBOK, a TAaKXe IIOMENIEHHII XpaHEeHHsI OAIUIOHOB C
XOJIOAMIIBHBIM areHToM rpynmnsl 11

YTouHeHB TpeOOBaHHS K MOIIHOCTH OCHOBHOTO
HCTOYHHUKA DJICKTPUYECKOH OHHEPrUUH C YUYETOM
tpeboBanuii Keitnraynckoro cornmamenus 2012 roma u
OIIbITa TEXHUYECKOTO HAOMIONCHHS

BBenen wnoBwmIM nyHkT 19.10.8.1, comepxammuit
TpeOOBaHUS B OTHOIICHHM aBapUIHBIX HCTOYHUKOB
3JIEKTPUYECKOW SHEPruM C Y4YyeToM TpeOOoBaHUU
KeiintayHnckoro cormamenus 2012 roga u ombiTa
TEXHHYECKOro HaOJIIONeHUs.

Hymepanus cymectsyromero myHkra 19.10.8.1 usmenena
Ha 19.10.8.2

CymiectByroumii myHkT 19.10.8.2 uckmouen

CyuiectByromuii myHKT 19.10.8.3 uckmtoueH.

Beenen HoBbii myHkT 19.10.8.3, coxepxamuid
TpeOOBaHUsI B OTHOLICHHH BPEMEHH OOecledYeHUs
MUTaHUS OT aBapUIHOTO MCTOYHHKA ODIEKTPHYECKON
JHEPTUH

BBenen HOBBIM pazgen, cojepkamuil crenuaabHbIe
TpeOOBaHUA K KOMOMHUPOBAHHBIM (TMOPHUIHBIM)
HPOIYJIbCHBHBIM yCTaHOBKAM

315-05-139411 ot 15.05.2020

315-05-13271 ot 12.02.2020

315-05-1436m ot 03.09.2020

315-05-13271 ot 12.02.2020

315-05-14331 ot 25.08.2020

315-05-14331 ot 25.08.2020

315-05-14331 ot 25.08.2020

315-05-14331; ot 25.08.2020

315-05-14331 ot 25.08.2020

315-05-136211 ot 20.03.2020

14.07.2020

12.02.2020

01.11.2020

12.02.2020

01.10.2020

01.10.2020

01.10.2020

01.10.2020

01.10.2020

01.07.2020




YACTD XI. JJIEKTPUYECKOE ObOPYJIOBAHUE

1 OBIIME ITOJIOKEHUSA

1.1 OBJIACTDh PACITPOCTPAHEHUA

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

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

1.2.1 Onpenenenus U MOSICHEHUs, OTHOCSIIMECS K o01iel Tepmunonorun [lpasui, ykazaHsl B yacTu |

«Knaccupukanms.

B HacTosmeit yactu [IpaBui IpUHATHI CIEAYIOIIME ONPEIEIECHUS.

ABapHiHOE OCBEIIEHHE — OCBEIICHUE MOMEIIEHUI U MPOCTPAHCTB CYIHA CBETHIbHUKAMH,
MOJIyYAIOIIUMH IIHTAHHWE OT ABAPUHHOIO WM ABAPUIHOIO IEPEXOJHOTO HCTOYHHUKA AIIEKTPUYECKOU
SHEPrUu.

ABapUWHBIH HMCTOYHHUK DIEKTPHUUECKOW DZHEPrUH — HUCTOYHUK DIEKTPUUECKON

SHEPruM, NpeIHa3HaYCHHbIM Al MUTAaHUS HEOOXOAMMBIX CYIOBBIX MOTpeOHTENIeH MpU HCUYE3HOBEHUH
HaNpsDKEHHS Ha ITIaBHOM pacIpeAeIUTEIbHOM IIUTE.

ABapuiWHBIH NepexXOqHBIH HCTOYHHUK DIEKTPUUYECKONW B3HEPIrUU — HCTOYHUK
NEKTPUUECKOW SHEpPruu, NpeJHa3HAYeHHBIM A NMUTAaHUS HEOOXOAMMBIX MOTpeOHTenel ¢ MOMEHTa
ucue3HoBeHUs HampsbkeHus Ha mmHax ['PI no MomenTta Bkmtouenus Ha muHbl APII aBapuitHoro
TeHeparopa.

ABapuMWHBA pacnpeneNUTEIbHBIH IUT — PACHPEACIUTENbHBIA IIUT, KOTOPBIN
MpeaHasHa4deH JUIs MpHUeMa 3JIeKTPUUECKOM SHEPTHH HEMOCPEACTBEHHO OT aBapHITHOTO WM aBapUitHOTO
MEPEXOTHOTO HCTOYHHMKA IEKTPUUECKOW 3HEPTUU B CIIydae BBIXOJA M3 CTPOSl OCHOBHOTO HCTOYHHKA
JIEKTPUYECKON SHEPIUU U €€ PaclpelesIeHHs aBapUMHBIM IOTPEOUTEIISIM.

AHTHCTAaTHYECKOE 3a3€MJIEHHE — DICKTPUUECKOE COECOUHEHHE, 00eCHeYnBaIoIlee BbI-
paBHMBAHHE ITOTEHIIMAIIOB CTATHYECKOTO OSJIEKTPUYECTBA KOHCTPYKTHMBHBIX HYacTe OOOpyZOBaHUS W
KOpIyca Cy[dHa 3a CYeT MX HEMOCPEJCTBEHHOIO KOHTAKTa WM 4epe3 MPOBOAHUKHM aHTHCTATHMYECKOTO
3a3eMJICHHUSL.

IIpoBomHMKaMK aHTHCTATHYECKOTO 3a3€MJIEHHS SIBISIFOTCA:

METAJUINYECKUE MEPEMBIUKH, COCIUHAIONINE MTOUIeXKAIIee aHTUCTATHIECKOMY 3a3€MIIEHUIO 000pyIo-
BaHHE, JKpaHbl KaOenel, TpyOONpoBOJbl M T.II. MEXIy COOOW W/WIIM C KOPIyCOM CYIHA JHOO JIPyruM
3a3eMJICHHBIM 000pYJIOBaHUEM;

HaHECEHHbIC Ha MOBEPXHOCTH O00OPYIOBaHMS CJIOH 3JIEKTPONPOBOMASIIMX BELIECTB: METaJUIM3ALHH,
MPOBOJAIIMNX MIACTMACC, KOMIIAYHAOB, MACTUK, AHTUCTATUYECKUX JIAKOKPACOUHBIX MOKPBITHH U T.II.

beszonmacHoe HampsAXKeHHUE — HANPsHKCHUE, HE MPEACTABISIIONIEE ONTACHOCTHU I IIEpCOHAA.
DTO yCII0-BHE CIYUTAETCS BBHITIOJHEHHBIM, €CITH 0OMOTKH TpaHC(OPMATOPOB, MpeodpazoBaresei 1 APYTHx
YCTPONCTB Ui TIOHW)KEHHUS HANpPSDKEHUS SIBISIOTCS JJEKTPUYECKH pa3/eIbHBIMH M TOHMKEHHOE
HaMpsKEHUE 3TUX YCTPONCTB MM MCTOYHHUKOB 3JIEKTPUYECKOM SHEPTMH HE MPEBBIIIAET:

50 B Mexnay montocaMu NpHU MOCTOSHHOM TOKE;

50 B mexny ¢dazamu win Mexay (Ga3zaMu U KOPIyCOM CYJHA IIPH NMEPEMEHHOM TOKE.

Banmorenepatopsl — TeHEpaTopsl, NMPUBOJUMBIE B JECHCTBHE OT IJIABHBIX MEXaHW3MOB W
MUTAOIINE CYIOBYIO 3JIEKTPUYECKYIO CETh WM OTJENIbHBIE TIOTPEOUTEIH.

lanpBaHuueckass UCKPoOE30MaCHOCTH — COCTOSHHE O0OPYOBAHUS U CUCTEM CYJHA, TIPH
KOTOPOM HCKJTFOYaeTCs BO3MOYKHOCTH BO3HUKHOBEHHUS NIOXKapa WM B3pbIBA OT MEKTPHUUECKUX MUCKPEHUH MPU
raJIbBAHUYECKOM KOHTAaKTe CyAHa C OeperoBbIM COOPY)KCHHEM WIM IPYTUM CYIHOM, BBI3BAHHOM OJIEK-
TPOXUMUYECKUMH SIBIICHUSIMU U Oy’>KAAIOLMMH TOKAMH B OKPYXKAIOIIMX MOPCKOW BOJE M TPYHTE.

I'maBHBIH pacnpeneNUTEAbHBIH IMUT — PACHPENCIUTENBHBIA IIUT, KOTOPBI IIpeaHas3-
HaueH Ul IprueMa dJIeKTPUUECKON YHEPTUN HETIOCPEACTBEHHO OT OCHOBHOTO HCTOYHHKA JIEKTPUUIECKON
SHEPTUM U paclpeleieHus! €€ CYJOBbIM IIOTPEOUTEISIM.

3a3zeMIeHHE — JJIEKTPUIECKOE COCTUHEHNE 3a3eMIIIEMON YaCTH JIEKTPUIECKOTO 000pyI0BaHUS
C KOPITyCOM Cy[JHa.

30Ha 3aU[UTH MOJHHUE3AMUTHOTO YCTPOHCTBA — 00IacTh, BHYTPH KOTOPOM MPOCT-
PAHCTBO Cy[IHA 3aIUIIECHO OT MPSIMBIX YIapPOB MOJHHH.
Nctounuk Oecmepeboiinoro mutanus (MBII) — komOuHamms mpeoOpa3oBarencit

(BBITIPSIMHATENB-UHBEPTOP), TepeKitouyaresniell (0aiimac) W WCTOYHWKAa HAKOIUIGHHOM DJHEPTrUM B BHUIE
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AKKyMYJISITOpPHOH Oartapeu AJisl MOAJEpKaHUs HANPsDKEHUS Ha Harpy3Ke B CiIydae HEMCIPABHOCTH B CETH
MUTAHHUS.

KoMneTeHTHass opraHu3alnus — OpraHu3alus, UMEKOUIas COOTBETCTBYIOIIME 3HAHMS U
OTBIT B KOHKPETHOM 00JIaCTH, JTOKYMEHThI KOTOPOU MPHU3HAIOTCS Perucrpom.

Kopnyc cyaHa — Bce MeTaNIM4EeCKHE 4YacTH CyAHA, MMEIOLINE HAAEKHOE DJIEKTPUUIECKOe
COCAMHEHHE C HAapY)KHOH METaJIMYecKOd oOmuBKOW. /Iyl CyIOB C TOKOHEHNPOBOASIIMM KOPIyCOM —
crHenuaJbHBIA MEIHBIM JIUCT III0Manb0 He MeHee 0,5 M H TOJIIIIMHON HE MEHee 2 MM, IPUKPEIJIEHHBIN K
Hapy>KHOW OOIIMBKE KOPITyca Ha ypOBHE HIDKE BATEPIMHHUH IPH HaWMEHBIIEH OCalKe W HCIONb3YEMBIi
JUISL 3a3€MJICHUS BCEX YCTPOMCTB, NMEIOIIUXCS HA CyNHE.

MonHHEeyTOBUTENAb — BEPXHISA 4aCTh MOJHME3AIIUTHOIO YCTPOMCTBA, MpeAHAa3HAaYEeHHAas AJIs
HETIOCPEACTBEHHOTO BOCHPHUATHS aTMOC(HEPHBIX Pa3psaoB.

HeoTBeTcTBEHHBIE YyCTPOMCTBA — YCTPOWCTBA, BPEMEHHOE OTKIIOYEHHE KOTOPBIX HE
CHIDKaeT 0e301acHOCTh IIaBaHUS CyAHA, 0e301MacHOCTh HAXOMALINXCS Ha CYIHE JIOAEH M COXPaHHOCTh
rpysa.

OCHOBHAas 2NE€KTPOCTaHUI U — IMOMELICHUE, B KOTOPOM PACIIONIOKEH OCHOBHOM MCTOYHHMK
JNEKTPUUECKON DHEPTHUH.

OCHOBHOW HMCTOYHHUK DINEKTPHUUYECKOW DHEPTrUH — HCTOYHUK DIEKTPUUECKOH
9HEpPIruH, TpEeAHAa3HAYEeHHBIH U1 MUTAHHSA BCEX JJIEKTPUYECKUX YCTPOHCTB M CHUCTEM, HEOOXOAMMBIX
JUIsL TOAAEpXaHUs HOPMAJIbHOIO 3KCIIYaTAallMOHHOTO COCTOSHMSA CYyIHAa M HOPMAaJIbHBIX YCJIOBUM
00MTaeMOCTH Ha HeM, HE MpHOerast Ipu 3TOM K HCIIOJIb30BAHHUIO aBAPHMMHOTO MCTOUYHHMKA 3JIEKTPHUYECKOM
SHEPIHH.

OTBeTCTBEHHBIE YCTPOWCTBA — yCTPOWCTBA, HOpMaJIbHAas paboTa KOTOPBIX 0OecreurnBaeT
0e30macHOCTh TMJIaBaHMsA CyJHa, 0€30MacHOCTh HAXOJIIIMXCA Ha CyJHE JIIOJeH M COXpaHHOCTh Ipys3a;
OTBETCTBEHHBIEC YCTPOMCTBA MOAPA3LCIIIOTCS Ha YCTPOUCTBA NIEPBOM U BTOPOU KATETOPHH.

OTBETCTBEHHBIE yCTPONWCTBA NEPBON KAaTETOPHUU — YCTPONCTBA, KOTOPBIE JTOJKHBI
MIOCTOSIHHO HAaXOOUThCS B paloTaromieM (BKJIOUCHHOM) COCTOSIHUM UIS OOECIEUEHUs IBIDKCHHA U
YIpaBIAEMOCTH CynHa. K TakuM ycTpoicTBaM OTHOCSATCSI YCTPOMCTBA, nepednciacHHble B 1.3.2.1.

OTBEeTCTBEHHBIE YCTPOHCTBAa BTOPOM KaTETOpPHUHU — yCTPOWUCTBA, KOTOPHIE MOTYT He
HaXOAUTHCA TMOCTOSIHHO B Pa0OTAIOLIEM COCTOSIHUHM AJisl 0OeClieueHHs BMXKEHHSI M YIPABIIEMOCTH, HO
KOTOpbIe HEOOXOIMMBI AJsl o0ecreueH sl 0e30IacHOCTH CyaHa. DTH YCTPONCTBA TOJKHBI OBITH TOTOBBI K
HEMEMJIEHHOMY NpPHUBEICHHIO HMX B AeiicTBue. K TakuM ycCTpoilCTBaM OTHOCATCS YCTpPOWCTBA,
nepevyucieHssie B 1.3.2.2.

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

CnenunanbHBle DIEKTPHUUECKHE NMOMEIIEHUSN — IMOMEIEHUS WIN MecTa, MHpen-
Ha3HAYEHHBIC HCKIIOYMTENIBHO UL DJIEKTPUUECKOro OOOpYHOBaHMS M JOCTYIIHBIE TOJBKO AJsi oOc-
JIy’KHBAOILEr0 NepCoHaia.

TpyAHOBOCHIAMEHSIOMUNCSA 3IIEKTPOU3ONSINUOHHBA MaTepHaJl — Marepuail,
BBIJICPKUBAIOIINE HCIIBITAHMS, YKa3aHHbBIE B [IpaBuiiax TEXHUYECKOTO HAOMIONCHHUS 332 IOCTPOMKOM CyIOB
Y U3TOTOBJICHUEM MaTepUallOB M U3AEIUH Ui CyIOB.

OnekTprHueckas yCTAHOBKA MAaJdlOW MOIIHOCTH — JJIEKTpUUYECKasl yCTAHOBKA CyJIHA C
CyMMapHO# MOITHOCTBIO MCTOYHHUKOB JJIeKTpUIecKoi sHepruu 1o 50 kBt (kB-A).

DaeKTpocTaruyeckass HCKPOOE30MaCHOCTh — COCTOSIHUE OOOpPYIOBAHUS M CHUCTEM
CylHa, NMpPU KOTOPOM HMCKIIIOYAETCsS BO3MOKHOCTh BO3HHMKHOBEHMS IOXKapa WM B3pbIBa OT pa3psioB
CTaTHYECKOTO 3JIEKTPUYECTBA.

DnekTpodHeprerudeckas ycrtanoBka (ODVY) ¢ m3MeHsIeMON YacTOTOMH
OCHOBHOTO HMCTOYHHUKA DIEKTpPOdHepruum — DDV, paccuMTaHHas Ha BO3MOXHOCTh
paboThI B 3aJlaHHOM Juana3oHe yactoT. OnpenencHue DY npunsato B 17.2.1
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1.3 OFBEM OCBHUJIETEJHCTBOBAHUM

1.3.1 O6mue moa0KeHH.

OO0u1re monoXeHusl, OTHOCSIINECS K OPAAKY KiacCH(PUKAIIH, OCBUACTEILCTBOBAHUS IIPH ITIOCTPOHKE
Cy/lHa ¥ TIPU M3TOTOBIICHUH 000pyHOBaHUS, W3N0XKeHbI B OOIINX MOJIOKEHHSIX O KIacCU(UKAITMOHHOW U
WHOM nesTenbHOCTH W B yacTh 1 «Kimaccudukarms.

1.3.2 OcBuaeTe bCTBOBAHNE 3JIEKTPUYECKOr0 000PYI0BAHHUSA CYIHA.

OcCBUIETENHCTBOBAHUIO Ha CYJHE MOJUIekKAaT OCHOBHBIE M aBapUilHbIE MCTOYHHUKH JIEKTPUUIECKOMN
SHEPTUH, CUJIOBbIE M OCBETUTENBHBIE TPaHC(HOPMATOPHI U IpeoOpa3oBaTen (MAlIMHHBIC H CTATHUECKHUE),
TJIaBHBIE W MHBIE PACIIPEeNINTENbHBIC IUTHI, KaOelbHAsl CEeTh, & TAKXKE AJIEKTPHUECKOoe 00OpyIOBaHUE,
CHUCTEMBI U YCTPOMUCTBA, mepeuncienusie B 1.3.2.1 —1.3.2.4.

1.3.2.1 OTBeTCTBEHHBIE YCTPOWCTBA MEPBON KATETOPHH:

.1 pyneBble ycTpoiicTBa;

.2 HacOCHI THIPABIMYECKUX CUCTEM BHUHTOB PETYIHUPYEMOTO II1ara;

.3 BEHTHISATOPHI MPOJYBOYHOTO BO3AYXa, TOIUIMBOIOAKAYMBAIOIINE HACOCHI, HACOCHI OXJIAXKIIECHUS
(hOpCYHOK, HACOCHI CMa309HOTO Macja M HAaCOCHI OXJIAXKJAIOIIeH BOABI JJIS TJIAaBHBIX M BCIIOMOTATENBHBIX
JBUTaTeNell U TYpOMH, HEOOXOMUMBIX JJIsl JBHIKSHUS;

4 BEHTWIATOPBI NPUHYAUTENBHON BEHTWISLIMM, MUTATENbHBIE HACOCHI, LIUPKYIALMOHHbBIE BOASHBIE
HACOCBI, BaKyyMHbI€ HACOCHl M HACOCHl JJIsi OTKayKH KOHJEHCaTa JJis IapOBBIX YCTaHOBOK Ha
MapoTypOMHHBIX Cy/lax, a TakXKe ISl BCIIOMOTAaTelIbHBIX KOTJIOB Ha Cynax, IJle Hap MPHUMEHSETCS s
o0opynoBaHus, 00ECTIEYNBAIOIIETO OTBETCTBEHHBIE YCTPOICTBA IEPBOI KaTeTOpHH;

.5 TomouYHBIE yCTPOWCTBA IVIABHBIX KOTJIOB MAPOBHIX YCTAHOBOK Ha MAapOTypOMHHBIX CyJaX, a TaKxkKe
BCIIOMOTaTeNbHBIX KOTJIOB, I7Ie Hap NpUMEHsIETCS 1iIsl 000pyAI0BaHuUs, 00eCICYNBAIOLIETO OTBETCTBEHHEIE
YCTpONCTBA MEPBON KaTErOpUU;

.6 anexkTpoobopynoBaHre BUHTOPYJIEBBIX KooHOK (BPK) asumyrtanpHOTO (TIOBOPOTHOTO) THMA C
HAcOCaMH{ CMa309HOTO Maciia ¥ HaCOCaMH OXJIXKIAOIIEH BOJBI, SIBIISIFOIINXCS €JMHCTBEHHBIM CPEICTBOM
NPUBE/ICHNS B IBH)KEHHE/YTIPABIICHUS CY/IHA;

.7 anexTpoobopynoBanue rpedHoM AekTpudeckor yctaHoBku (DY) u rpedHoit DY azumyTanbHOTO
(moBopotHoro) Tuma (A3UIIO/) ¢ HacocamMu CMa304HOTO Maclia, HaCOCAaMH OXJKAAMOIIEH BOABI U
CHUCTeMaMH TPUHYIUTEITFHON BEHTHIISIINM;

.8 crmemnmanbHBIE TEeHEPAaTOPHI DJIEKTPUYECKOW OSHEPrUHM W WHBIE WCTOYHWUKM THTaHus, obecre-
YHBAOIIME YKa3aHHOE BBILIE 000pyAOBaHHE;

.9 rumpaBIMYecKre HACOCHI, 00ECTICUMBAIOIINE YKa3aHHOE BhIIIe 000pYI0BaHKE;

.10 oOopynoBaHWE TOIUIMBOIMOJATOTOBKA M KOHTPOJSI BS3KOCTH (BUCKO3HMETPBI) IS TKEIOTO
TOTLTUBA,;

.11 curHaTPHO-OTIIMYNTENHHBIE OTHY, HABUTAIIMOHHOE 00OPY/IOBAHNE W CHUTHAJIBI;

.12 cucrembl/ycTpolicTBa BHYTpEHHEH CBSI3H;

.13 ocgemenue;

.14 ycrpoiictea/cucrems! ynpasienus, AIIC u 3amuThl 11 000pyI0BaHUS OTBETCTBEHHBIX YCTPOHCTB
TIEPBON KaTeropuu;

.15 ngpyrue OTBETCTBEHHBIE YCTPOMCTBA IEPBOI KAaTErOpHH, HEOOXOAMMBIC ISl oOecIieueHrsI Ha3Ha-
YeHHs CyJIHa B COOTBETCTBHU C CHMBOJIOM KJjacca.

1.3.2.2 OTBETCTBEHHBIE YCTPONUCTBA BTOPOH KaTETOPHH:

.1 Oparmmwm;

.2 HacOCHI TIepeKadKy TOIUIMBA U 00OPYJIOBaHUE JUIA TIOATOTOBKH TOILTHBA;

.3 HacoChl epeKkayky CMa30yHOro Macjia W 00OpyIOoBaHKE JUIS MMOATOTOBKM CMa30YHOTO MAacla;

.4 TojorpeBareny TSHKEJIOro TOIJINBA,

.5 KoMIpeccopsl MyCKOBOTO BO3/IyXa M YIPABJIAIONIETO BO3IyXa;

.6 JbsbHBIE (OCYIIHMTENBHEIE), Oa/TaCTHBIE HACOCH U HACOCHI KPEHOBOM CHCTEMBI;

.7 IokapHBIE HACOCH M JPYTHE HACOCHI JJIS MTO/Ia4M OTHETYIIAIIETO BEeIleCTBa;
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.8 BEHTWIATOPHI 111 MAITMHHO-KOTEJIbHBIX TOMEILICHUH;

.9 ycrpoiicTBa, HeoOXOMWMBIE &JIsl TIOAJEP)KAHUS B3PHIBO- M IMOXKAPOOIACHBIX TIOMEMICHHHA W
MPOCTPAHCTB B 0OE€30IACHOM COCTOSHHM, B TOM 4HCIE YCTPOWCTBAa 3a3eMJICHHS KOpIyca CygHa Ha
He()TEeHAIMBHBIX Cy/laX, MOJIHHE3AlIUTHBIE YCTPONCTBA, a TakKXe YyCTpPOMCTBa, OOecreurBaroune
AIIEKTPOCTATUYECKYIO U TANbBaHHMYECKYIO0 HCKPOOE30IacHOCTE;

.10 cucteMbl NOXapHON CUTHATU3ALUU;

.11 snexTpudeckoe 060pyIOBaHUE IS 3aKPBITHS BOAOHEIPOHHUIIAEMBIX JTBEPEH;

.12 crmenmanpHBIE TEHEPATOPHI SJEKTPUUECKO SHEPrHM W WHBIE MCTOYHWKH MUTaHU, obOecredu-
BaIOIINE YKa3aHHOE BHIIIE 000PYIOBaHUE;

.13 ruppaBnuueckue HacOCHl, 0OECIICYNBAIOIINE YKa3aHHOE BBIIIE 00OPYAOBaHUE;

.14 TyHHENbHBIC U a3UMYTAJIbHBIC MOAPYIUBAIONINE YCTPOICTRA;

.15 ycrpoiicTBa cHCTEMBI HHEPTHBIX Ta30B HE()TEHAIMBHBIX CYHOB;

.16 ycrpotictBa/cucteMsl ympasieHus, AIIC 1 3anmuTsl 119 TPY30BBIX CHCTEM;

.17 anexTpudeckue MpUBOABI XOJIOAMIBHBIX YCTAaHOBOK, yka3aHHbBIX B 1.1 wactu XII «XononunbHble
YCTAHOBKUY;

.18 ycrpoiicta/cuctems! yrpasieaus, AIIC 1 3ammThl 171 000pyI0BaHUSA OTBETCTBEHHBIX YCTPOHCTB
BTOpOIl Kareropuu;

.19 npyrue OTBETCTBEHHBIE YCTPOMCTBA BTOPOM KaTeropvu, HEOOXOAMMBIE ISl OOSCIIEUCHHs] Ha3Ha-
YeHHs Cy/IHa B COOTBETCTBHU C CHMBOJIOM KJjacca.

1.3.2.3 DnexTpuueckue yCTpOWCTBa, MpeAHa3HAYEHHbIE IS MOAJEpP)KAHUS MHHUMAJIBHBIX
KOM(OPTHBIX yCIOBHI OOMTAEMOCTH Ha CYIHE IJISl SKHUITaKa W MacCaKUPOB:

.1 ycTpoiicTBa A1 IPUTOTOBICHUS TIHIIIH;

.2 ycTpoiicTBa 11si 000TpeBa;

.3 cynoBas mpoBU3MOHHAS XOJOAMJIbHAS YCTaHOBKA,;

.4 >NeKTpUYEeCcKoe 000pyI0BaHNE OBITOBOW BEHTHIISIIHM;

.5 ycTpoiicTBa cucTeM BOJOCHAOKEHUSI U CAHUTAPHBIX CHCTEM;

.6 cmemumanpHBIEe TEHEpPAaTOPHl W HMHBIE HCTOYHMKHA MHTAHUA, OOECIEUHMBAIONINE YyKa3aHHOE
B 1.3.2.3.1 — 1.3.2.3.5 obGopynoBaHnue.

1.3.2.4 Ilpoune 3nekTpuvecKue yCTpOHCTBa:

.1 oamekTpuueckoe OOOpPYIOBAHWE TEXHOJIOTHYECKHX MEXaHHU3MOB CYAOB, HCIOIB3YEeMBIX IS
mepepabOTKH JKUBBIX PECYPCOB MOPS M HE 3aHATHIX HX JIOBOM (cM. 19.4.4.1);

.2 DIEKTPUIECKOE 0OOPYIOBaHNE MPOMBICTIOBBIX M TEXHOJIOTHIECKIX MEXaHU3MOB PHIOOIOBHBIX CY/IOB
(em. 19.10.1.1).

1.3.2.5 DnekTtpuueckoe 00OpYIOBaHHE XO3SHCTBEHHOTO M OBITOBOTO HA3HAYEeHWs, BKIIOUYas Iepe-
yrcneHHoe B 1.3.2.4, a Takke 000pynoBaHHe, HE OTHOCSINEECS K OTBETCTBEHHBIM YCTPOMCTBaM MEPBON U
BTOPOIl Kareropui, MOAJEKHUT OCBUIETEIBCTBOBAHUIO HA CYAHE TOJBKO B OTHOLUCHUU:

.1 BimstHAEST PabOTHI 3TOTO 00OPYIOBAaHUS HAa KA4eCTBO DJICKTPUICCKON DHEPTHH CYIOBOH IJIEKTPOC-
TaHIINH;

.2 BbIOOpa THUIIOB U CeYeHUs Kabelel M MPOBOAOB, a TaKKe CIIOCOO0B MPOKJIAIKU Kabeneil;

.3 conmpoTHUBIEHUS U3OJAIUH, 3a3€MJICHUSI U YCTPONCTB 3aLUTHI.

1.3.3 OcBueTe/bCTBOBAHUE JIEKTPUYECKOr0 000PyI0BAHUS NPH U3TOTOBJICHUH.

1.3.3.1 OcBUAETETLCTBOBAHUIO TPH H3TOTOBICHHH TIOMJICKAT CIICAYIOIMINE BHIBI DJIEKTPHUIECKOTO
o0opynoBaHusl, TPEAHA3HAYCHHOTO JIJIsl YCTAHOBOK M CHUCTEM, NIEPEYUCIICHHBIX B 1.3.2:

.1 pleKTpUYeCcKUe arperarsl;

.2 DIIEKTPUYECKHUE MAIIUHBL;

.3 Tpancdopmaropsr;

.4 pacrpenenuTeabHbIC IIUTH;

.5 TyJBTHI YIIpaBICHUS U KOHTPOIIS,

.6 snexTpuvYecKkue MyQTHl U TOPMO3a;

.7 mycKoBasl, 3allUTHAas], PEryJIMPOBOYHAS U KOMMYTAllMOHHAS amllapaTypa;

.8 anmaparel u ycTpoiicTBa BHYTPEHHEW CBSI3M U CUTHAJU3AINY;
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.9 cunoBsle craTndyeckue Npeodpa3oBaTeiy, MOIYIPOBOAHUKOBEIE YCTaHOBKH;

.10 momorpeBarenu TOIIMBA U Macha;

.11 akKyMynsTOpEI;

.12 xabenu u MPOBOIA;

.13 cranuoHapHbBIe MEKTPUUYECKHE U3MEPUTENbHBIE TPUOOPEI;

.14 >nexrpuueckue npuOOPHl U yCTPOHCTBA U U3MEPEHUSI HERJICKTPUUECKUX BEJIUYMH;

.15 HarpeBarenbHbBIE U OTONHUTENbHBIE IPHUOOPHI;

.16 ycrtaHoBOUHas apMmarypa;

.17 cranuoHapHble CBETHJIBHUKH;

.18 npubops! ynpaBieHUs] U KOHTPOJISL.

1.3.3.2 DnexTpuueckoe 00OPYIOBaHHE B3PHIBO3AIIUILECHHOTO HCIONHEHHS OJDKHO IOJBEPraThCs
OCBHJETENbCTBOBAHUIO B OTHOLIEHHH €TI0 B3PHIBO3AIIUINEHHOCTH CO CTOPOHBI KOMIIETCHTHOH OpraHu-
3aIuu, JOKYMEHTHI KOTOPOil Mpu3HaroTcs PernctpoM, HE3aBHCHMO OT TOTO, TTOJIBEPTAETCS MIIH HET JaHHOE
o0opynoBaHHE OCBUAETEILCTBOBAHMIO, BRITEKAIOLIeMy U3 TpeboBanmii 1.3.3.1.

1.3.3.3 OObeM HCHBITAaHUH 3JEKTPUYECKOTO OOOPYHOBaHHMS IOCIE M3TOTOBJICHHUS W TPeOOBaHUS IO
UCTIBITAHUSM HM3J10XeHbI B [IpaBuiax TeXHUUECKOTO HAOMIOAEHUS 3a IIOCTPOUKON CYIOB U M3TOTOBJICHUEM
MaTepHaJIOB W U3IETUI IS CYIOB.
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1.4 TEXHUYECKASA JOKYMEHTALIUSA

1.4.1 O0beM TEeXHHUYECKON JTOKYMEHTAIMU MO AJIEKTPUIECKOMY 000pYIOBaHHIO, MPEIBSIBIICMBIA Ha
paccmoTpenue Peructpy mo cynny B meiom, copepxurcs B 3.2 yactu | «Knaccudpukanumsy.

1.4.2 Jlo Hayana OCBHUAETEILCTBOBAHMS AJIEKTPUUECKOIO 00OPYIOBAaHMS IPH M3TOTOBJICHUH NOJKHA
OBITH IpeACTaBICHA HAa PacCMOTpeHue Peructpy ciemyromasi JOKyMEHTALUs:

.1 omucanwe MpUHIUIA JEHCTBHS M OCHOBHBIE XapaKTePUCTHK;

.2 cnermudukanus (MepedeHb HU3MENIN), B KOTOPOM yKa3aHbI BCE HCIOJIB30BAHHEBIC DJIEMEHTEHI,
NpUOOPHl U MaTEpPHANBI ¢ UX TEXHUYSCKHMHU XapaKTePHCTHUKAMU;

.3 yepTex o0IIero Buaa ¢ pa3pe3amu;

4 IpUHIMNHATIbHAS CXEMA;

.5 mporpaMma UCHIBITAHUM;

.6 pe3ynbTaThl pacyera Bajia poTopa (SIKOps), YePTEXH y3J7I0B KPEIUIEHH MOJIF0COB, aKTHBHOTO )KeJe3a,
KOJUIEKTOpa U T.II., @ TaKXKe MECT CBapHBIX COCJUHEHUN KOHCTPYKLHHU C BaJlOM — JJIS JEKTPUYECKUX
MallliH ¢ HOMMHaJBHBIM TOKOM Oojiee 1000 A;

.7 pacuer mUH Ha SJEKTPOIANHAMHYECKYIO U TEPMHUYECKYIO CTOWKOCTh K JAEWCTBHIO TOKA KOPOTKOTO
3aMbIKaHUsT — JJIS1 PACIpeeNUTeNIbHBIX IIUTOB, €CITM HOMHHAJIBHBIA TOK OTIENbHO pPAaOOTAIOLINX
TeHEPaTOpOB WJIM CyMMa TOKOB IapajlUIeibHO Pa0OTaroIMX reHepaTtopoB mpesbimaet 1000 A;

.8 naHHBIC TMHAMHUYECKOW WIIM CTaTHUECKOM IOMEXOYyCTOWYMBOCTH WIIM yKa3aHHE CIOco0a HCIbI-
TaHUs JIEKTPOMAarHUTHOM COBMECTUMOCTH;

.9 ykazaHne KOHKPETHBIX Mep MOAABICHHS MTOMEX.

IIpu HeoOxogmmocTn Permctp mMoxkeT moTpeOGOBaTh MPEACTABIECHUS JOMOIHUTENBHON TEXHHYECKOH
JIOKYMEHTALIUH, a TAK)KE JIaHHBIE O HaJIeXKHOCTH.
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2 OBIIME TPEBOBAHMUAA

2.1 YCJIOBUA PABOTHBI

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

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

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

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

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

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

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

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

2.1.2 MexaHu4ecKHe BO3/JeiCTBUS.

2.1.2.1 DnexTpuveckoe OOOPYIOBaHUE IOHKHO HAJEXKHO paboTaTh MpU BUOpAIMSIX C 4acTOTaMHU
oT 2 no 80 I'u, a uMeHHO: npu yactorax oT 2 go 13,2 I'u ¢ ammiuTynoi nepememieHuid + 1 MM u npu
yacrotax oT 13,2 no 80 I't ¢ yckopenuem +0,7g.

OnexTpryeckoe 000pyIOBaHNE, YCTAHOBICHHOE Ha MCTOYHHMKAX BUOpALMK (AM3ENH, KOMIPECCOPHI U T.II.)
WM B PYMIIESIbHOM OTJEJICHNH, JOJDKHO HalekHO paboTarh mpu BuOpauusx ot 2 1o 100 ', a umeHHO: npH
yactoTax oT 2 g0 25 I'm ¢ amrumTygod mepememienus + 1,6 MM u mpu vactorax or 25 mo 100 I'm c
yckopeHueM +4,0g.
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DneKTpruiecKkoe 000pyI0BaHUE IOJHKHO HAJIEKHO paboTaTh TakKe MPH yaapax ¢ yckopenueM + 5,0g u
yactote B npeaenax ot 40 qo 80 ymapoB B MUHYTY.

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

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

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

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

2.1.3 JlonyckaeMble OTKJIOHEHHS MAPAMETPOB MUTAHMSI.

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

Tabnuuma 2.1.3.1

OTKJIOHEHHE OT HOMUHAIIBHBIX 3HAYCHUH
ITapameTpst
JlnutensHoe, KparkoBpemenHoe
%
% Bpewms, ¢
Hanpsokenne (TepeMeHHBIH TOK) +6...—10 +20 1,5
Yacrora (nmama3oH wactor DDV ¢ +5 +10 5
HU3MEHAEMOH YacTOTOM OCHOBHOIO
HCTOYHUKA 3JIEKTPOIHEPIHN)
Hamnpsbxenue (IOCTOSHHBINA TOK) +10 5 LIUKJINYECKUE OTKIOHEHUS
10 yIbCaluHi
IIpumeuganue. IIpn nuTaHUE OT aKKyMYIATOPHOU OaTapen:
JUINTENBHOE HM3MEHEHUE HANpsHKEHHs JOJDKHO HaXoAMThes B mpexaenax or +30 mo —25 % s o0opynoBaHUs, MUTAOILETOCS OT
aKKyMYJISITOPHOI 6aTapeH, MOAKIIOYEHHOH K 3apsTHOMY yCTPOUCTBY;
JUINTENBHOE U3MEHEHUE HANpPsDKEHHs JIOJDKHO HaXOAMThes B mpeaenax ot +20 mo —25 % ans o0opynoBaHuUS, HE MOAKIIOYEHHOTO K
OaTapee BO BpeMsl 3apsIKH.

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

2.2.1 O0mue TpedoBanms.

2.2.1.1 Hacrosimue TpeOOBaHHUS PacHpOCTPAHSAIOTCA Ha 3JIEKTpUUECKoe 000pyroBaHUE U 000pyHoBa-
HHE aBTOMAaTH3aIMU U1l 00ECIICYCHUS AIIEKTPOMAarHUTHONH COBMECTUMOCTH Ha OOpTy CyIHA.

2.2.1.2 ObopymoBaHue TODKHO OE30TKa3HO padoTarh MpH IMOMEXaX, MMEIOIINX CIICAYIOIINE MapaMeTphL:

.1 nocrossarOe M mepemennoe (50 I'1) MarHUTHOE TOJIE — B COOTBETCTBUM ¢ Tabm. 2.2.1.2.1.

Tabnuma 2.2.1.2.1

Kiacc o6opynoBanust HanpsokeHHoCTh, A/M
TTocrosiHHOE TIONIE Tlepemennoe none (50 I'u)
1 100 100
2 400 400
3 1000 1000

Jonyckaercss ycTaHOBKa 000pyJOBaHUS:

Kjacca 1 — Ha paccTosHUHM 2 M U 0ojee OT MOIIHOTO MCTOYHHKA MOJs (IIMHOMPOBOJ, TPYIIIOBOI
TpaHcpopmMaTop);

KJacca 2 — Ha paccTosHUM | M u Oosee OT MOIHOTO MCTOYHHKA TIOJIS;

KJjacca 3 — 0e3 orpaHMYeHUs! PacCTOSHUS OT Jr000ro MCTOUYHHUKA OIS,

.2 TapMOHMYECKUE COCTABIISIOIIUE HAMPSDKEHHS TI0 IETsIM MMUTaHUSI — B COOTBETCTBUM C rpaduKkoM
BBICIIUX TApPMOHUK CYJOBOH ceTH, N300pakeHHBIM Ha pHc. 2.2.1.2.2 B morapudmuyeckom Macmraoe;

U,/U %
10 |
‘ 7\—‘
1 I— —————— T —_—
| | (.
o Ll L
1 15 100 200 Topsadox

2apMOHUYeCKoU
cocmasnsiowert

Puc. 2.2.1.2.2 I'paduk BBICIINX TAPMOHUYECKHX COCTABIISIOMINX CYIOBOH ceTH

.3 DIIEKTPOCTATHYECKUE pa3psiibl — C aMIUTHTYION HanpsokeHus 8 kB;

.4 paguovYacTOTHBIC JICKTPOMArHUTHBIE ToJIs B quana3ode 80 MI'm — 2 I'T't co cpemnexkBanparndec-
KM 3Ha4YeHHeM HanpspkeHHocTH noist 10 B/wm;

.5 HaHOCEKyHIHBIE UMITYJILCHI HANPSKEHUS C aMIUIUTYA0# 2 KB 1o cuoBoit cetr utanus u 1 kB s
CUTHANIBHBIX Kabeneil n kabeneil ynpaBieHus UIMTeNbHOCThIO 5/50 Hc;

.6 pammovacTOTHBIE TOMEXHM IO M[EMsIM mpoBoauMOCTH B nuanazone 150 kl'm — 80 MI1 co
CpeHEKBaApaTUUECKUM 3HaueHrneM HanpspkeHus: 3 B u 80-mpouenTHoi Mopymsiuuedt Ha yactote 1 kI'm;

.7 MUKpPOCEKYHIHBIE WUMITYJILCHI HAMPSDKEHHUS UIMTESIBLHOCTHIO 1,2/50 MKC MO TEmsM NHTaHWS C
ammuintynoil 1 kB mpu nogade depe3 ycTpOHWCTBO CBA3M-Pa3BA3KM MEXIY KaxXI0H IENbi0 U KOPIyCOM
u 0,5 kB mpu nopave yepe3 yCTPOHUCTBO CBS3U-Pa3BA3KU MEXKAY LETSIMU.

2.2.1.3 3HaueHHEe CYMMapHOTO KOd()(PHIHEHTa TapMOHUYECKUX COCTABJISIONINX KPUBOH HAIPSIKCHHUS
HE JIOJDKHO TIpEBHIIATh 8 % U ompezensercs mo Gopmye

Upr \2

K, = 2, (Ui) 100 %, (2.2.1.3-1)
p.1

rae Uy x — CpeIHEKBaJpaTHYHOE 3HAYEHUE HANPSIKEHUS MOATPYIIIbI A—OH rapMOHHKH,;

k — IOPSIIOK TapMOHUKHU
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_ 2 h=+1 2
Uy —\/Uk + 20 P B, (2.2.1.3-2)
TIae Uk — Cpe,ZIHCKBaIIpaTI/I‘IHOQ 3HAQYCHHUC HapsKECHUA k-Oﬁ TapMOHHUKH;
Uc,k — CpE€AHCEKBAAPATUIHOC 3HA4YCHUC CHBKTpaHLHOﬁ COCTaBHSIIOHIeﬁ, HETTOCPEACTBEHHO npnnera}omeﬁ K k-OfI

TapMOHHUKE;
h — TIOPSIIOK CHEKTPAILHOW COCTABIISIOMICH.

3Hauenne K, perIaMEHTHPYETCS IS IOJHOCTHIO YKOMIIEKTOBAaHHOW CYHOBOH 3JIEKTpOIHEpTre-
THYECKOU CHCTEMEIL.

Jliia 1enell CUCTEM DJIEKTPOJBHIKEHHUSI, HETIOCPEACTBEHHO HE TOKITIOYCHHBIX K CETH OOIIECYI0BbIX
noTpeOuTeNeii, 3HAaUeHUE CyMMapHOro Ko3(QpuIHMeHTa TapMOHUYECKUX COCTABIIIIONIUX KPUBOH
HanpsDKEHUA He JOKHO mpesbimats 10 %.

JlommyckaeTcss WCIONB30BaHKME OTACHBHBIX MHH ¢ K, > 8 % IS MHTaHUS MOITHBIX HCTOYHHKOB
TaPMOHHUYECKAX COCTABJISIONTUX HANPSDKCHUS M HEBOCIIPUUMYHBOTO K HAM JJIEKTPOOOOPYIOBAaHUS TPH
YCJIOBHM, YTO YKa3aHHBIC INHMHBI TOAKIIOYAIOTCS K OCHOBHBIM IIIMHAM CETH Yepe3 Pa3BSI3bIBAIOIINEC
ycTpoiictBa (cM. 2.2.2.2).

B ciayyasx mpeBbINIeHHs YCTAaHOBIECHHOTO 3HAYCHHS KOd((PHUIIMEeHTa TapMOHHYECKUX COCTABIISIOIINX
KpUBOH HaNpPsDKEHUS BCE DJIEKTPOOOOPYAOBAHUE MOJKHO OBITh PacCUYMTAHO HA TAKOE IPEBBIIMICHHUE, YTO
JTIOJKHO OBITH MOITBEPIKICHO JOKYMEHTAIBHO.

2.2.1.4 YpoBHHU HampsDKEHUS PAIUOINIOMEX, CO3AABAEMBIX B IEMSAX MUTAHUS, HE JOJKHBI MIPEBBIIIATH
CIIEYIONUX 3HAUYCHUH B YKa3aHHBIX HIDKE JUara3oHaX 4acToT:

JUISL 00OpYIOBaHMUs, pa3MeIIaeMoro Ha OTKPBITON Taly0e U XOJOBOM MOCTHKE

10—150 xI'y — 96 — 50 nbmkB/Mm;

150 —-350 k' — 60— 50 nbmMxB/M;

350 xI'y— 30 MI'u — 50 nbMkB/Mm;

Uit 000py/IOBaHMSI, Pa3MENIaeMOTr0 B MAIIMHHBIX U APYTHX 3aKPBITHIX MMOMEIIEHHUSIX CYIHA

10—150 xI'y — 120 —69 nbmkB/Mm;

150 —500 xI'y — 79 nbmkB/m;

500 xI'u—30 MI'u — 73 nbMmkB/M.

st u3MepeHus ypoBHS HAPSHKEHUS pauoNoMeX JODKEH UCTIONB30BaThCS 9KBUBAJICHT CETU U KBA3H-
MUKOBBIN M3MepUTENbHBIH npueMHUK. llluprHa MOJOCH MPOITyCKaHWs MPHUEMHUKA MPH W3MEPEHUAX B
yacToTHOM auanasone ot 10 go 150 xI'n gomkaa 0b1Th 200 I'n, a B yactoTHOM nuana3zoHe oT 150 kI go
30 MI'm — 9 xI'm.

2.2.1.5 Ha cynax, 1jsi KOTOPBIX OFPaHUYEHUE YPOBHS PaJMOIIOMEX OT CHJIOBBIX IMOJYIPOBOAHUKOBBIX
npeoOpa3oBarenieii B COOTBETCTBUU C TpeOoBanusimMu 2.2.1.4 He MpencTaBiseTcs BO3MOXHBIM, CETh
MUTaHUS CPEJCTB aBTOMAaTH3allMU, PaJio- M HABUTAIMOHHOTO OOOpYyIOBaHHS IODKHA MMETh TaibBa-
HUYECKYIO Pa3Bs3Ky, oOecreunBaroyro 3aryxanue He MeHee 40 n1b B auanazone yacror 0,01 — 30 M,
C CeThI0 MUTAHMA ATHX MpeoOpa3oBaTemei.

Kabenu nutanus oO0OpyIoBaHUS C YPOBHSIMH PaaUONIOMEX, MPEBHIMIAIONINMH yKa3zaHHbIE B 2.2.1.4,
JTOTDKHBI TTPOKJIa/IbIBaThCS Ha paccTossHMM He MeHee 0,2 M oT kabenel Apyrux rpymnn oOopynaoBaHUs MpU
JUTMHE COBMECTHOW Ipoknaaku 6omnee 1 m (cm. 2.2.2.8).

2.2.1.6 YpoBHH CO3/1aBa€MOT0 3JIEKTPOMArHUTHOIO IIOJS PaJUONOMEX Ha PAcCTOSHUU 3 M OT
000opymoBaHUSA HE MOJHKHBI IIPEBBINIATH CIACAYIONINX 3HAYCHUH B YKa3aHHBIX HIDKE MUANa30HaX YacTOT:

Juist 000py/IOBaHMsI, Pa3MEIIAeMOr0 Ha OTKPBITONW Maiay0e U XOIOBOM MOCTHUKE

150 —300 xI't — 80 —52 nbmkB/M;

300 kI['u—30 MI'y — 52 — 34 abmkB/Mm;

30—2000 MI'm — 54 nbmMkB/M, 3a wuckmodeHmeM pauamazoHa 156 — 165 MI'n, rae oH
ycTaHaBIUBaeTCs paBHbIM 24 n1BbMKB/wm;

JUIs1 00OpYyIOBaHUs, Pa3MEIIaeMOr0 B MAIIMHHBIX U APYTUX 3aKPBITHIX MOMEIIECHUSAX CyqHA

150 k' — 30 MI'n — 80 — 50 nbMkB/M;

30 — 100 MI'y — 60 — 54 nbmkB/m;

100—2000 MI'm — 54 nbmkB/M, 3a wuckmroueHweM gumamna3oHa 156 — 165 M, rme on
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yCTaHaBIHMBaeTCs paBHbIM 24 nbMkB/M.

Jns u3aMepeHuil JOJKEH WCIOJIb30BaThC KBA3WIMHMKOBBIA H3MEpUTENbHBIM TNpueMHUK. [llupuna
MTOJIOCHI TIPOTYCKAaHUS MPUEeMHUKa B muamna3zoHe gactot oT 150 kI'm o 30 MI'm u ot 156 mo 165 MI'n
nomkHa ObITh 9 kI'H, a B Auama3one yactoT ot 30 go 156 MI'n u ot 165 MI'y nmo 1 I'Tu — 120 kI,

2.2.2 Mepsbl o0ecriedeHUs JIeKTPOMATHUTHON COBMECTHMOCTH.

2.2.2.1 JIns 3amuThl pagnoo00pPyIOBaHUsl OT AJIEKTPOMArHUTHBIX MTOMEX CIIeIyeT YYUTHIBATh TpeOo-
BaHUs, cofepxkamuecs B 9actu [V «Paanoobopymnosanney [IpaBui mo o60pyI0BaHNIO0 MOPCKHUX CYHOB.

2.2.2.2 Jlns pa3neneHus CylIOBON CETH NMUTAHUS CIIETyeT NMPUMEHSTH Bpallaroniuecs: mpeodpazoBa-
TeJH, CHeluaIbHbIE TPAHC(HOPMATOPHI U (PHUIIBTPHL

2.2.2.3 DKpaH WM METAJUIMYECKYI0 OpOHIO CHUIIOBBIX Kabelsiell ciieyeT COeIUHATh ¢ METAUINIeCKUM
KOPITYCOM COOTBETCTBYIOIIIETO 00OPYIOBaHUS M 3a3eMJISITh KaK MOXKHO 4alle, Kak MUHIUMYM, Ha KaKJJOM
KOHIIE.

2.2.2.4 DkpaHbl CHUTHAJIBHBIX Kalemel cienyeT 3a3eMisaTh B OJHONW TOYKE HAa CTOPOHE OJIoKa
00paboTku nepBu4HOTO curHana. [Ipu aTom kabenb JOKEH UMETh BHEITHIOI M30JIHUPYIOUIYI0 000JI0UKY.

2.2.2.5 JlomkHa cOOMIOAATHCS HEMPEPHIBHOCTD SKPAHUPOBAHMUS, [UIS YEro SKpaHbl Kadenel ciemyer
COEUHATH C KOPITycaMHu 00OPYIOBaHNUS, B KaOETbHBIX OTBETBUTENFHBIX M PACTIPEICIUTEIbHBIX AIIKAX, B
MpoXo/ax Kademnel depes mepeOopKu.

2.2.2.6 3a3eMiIeHUE, BBITIOJIHEHHOE C IIEJIBIO 3aIUTHI OT MOMEX, JOJKHO UMETh JJICKTPHUYECKOE COTPO-
tuBieHne He Oonee 0,02 OM, MHUHHMAalbHO BO3MOXKHYIO UIMHY, BHOPAIMOHHYIO W KOPPO3HOHHYIO
YCTOHYHBOCTbH, JOCTYITHOCTD JJIsi TIPOBEPKH.

2.2.2.7 DxpaHbl Kabeleld He MOJDKHBI UCITOJIB30BAThCA B Ka9eCTBE OOPAaTHOTO MPOBOA.

2.2.2.8 Cynosble kabenu AENATCS MO THUILY TepeIaBaeMbIX CUTHAJIOB Ha TPYIIIbL:

.1 KoakcuanbHble KaOenw paJMONpPHEMHBIX YCTPOHCTB W BHJEOCHTHAIIOB C YpPOBHEM CHIrHa-
aoB 0,1 mkB — 500 MmB;

.2 BKpaHHPOBaHHBIC WM KOAKCHAIBHBIE KaOelln C aHaJOTOBBIMH U IIU(POBBIMU CHTHAJIAMH C YPOBHEM
curnanios 0,1 — 115 B;

.3 9KpaHUpOBaHHBIC KabelH yCTPOICTB Tee(hOHNHU U PaIMOTPAHCIISIIAN, YIIPABICHUS H CUTHAIM3AIUT
¢ ypoHeM curHaios 0,1 — 115 B;

.4 He’KpaHUPOBAaHHBIE W PACIOJIOKEHHbIE HIKE MalyObl, SKpaHUPOBAHHBIC M PACIOIOKEHHBIC HaJ
naxy0oil kaben CHIIOBON CETH M CETH OCBElIeHUs ¢ ypoBHeM curHainoB 10 — 1000 B;

.5 KoakcwanmpHBIE WM 3KpaHUPOBaHHBIE KaOENW MEepeAarolIuX aHTEeHH paguollepenaTdrKa, pajuo-
JIOKAIMOHHOW CTAHIIMU, 3XOJI0TA W CHIIOBBIX IONYNPOBOJHUKOBBIX MpeoOpa3oBareneil ¢ ypOBHEM
curainoB 10 — 1000 B.

2.2.2.9 Kabenu ofHO# TpyHmbl MOTYT NPOKIAAbIBaThCsS B OAHOM Tpacce, €CliM pa3HUIa YpOBHEH
nepeaBaeMbIX CUTHAJIOB HE BIUSET Ha paboTy 00OpymOBaHMs, YyBCTBUTEIHLHOTO K momexam. Kabemu
(Tpaccel) pa3HBIX TPYII IPH JAITUHE MapayuIeTbHON MPOKIaIku 0onee 1 M TOIHKHEI OBITh yAaleHBl APYT OT
npyra He meHee yeM Ha 0,1 M, a UX mepecevyeHue JODKHO BBIMOJNHATBCS MOJ NpsAMBIM yrioM. Kabemn
PaIAMONIOKAIIMOHHON CTAHIIMK M 3XO0JIOTOB, YKa3aHHbIC B 2.2.2.8.5, MOMKHBI MPOKIAILIBATECS B TBOWHOM
9KpaHe WIH, IPH KOAKCHAJIbHOM UCIIOJHEHUH, BHYTPHU METAIIMYECKOH TpyObl. BHemHui skpan moimkeH
3a3eMJIATHCSI BMECTE C OCHOBHBIM JKpaHOM Kalers.

2.2.2.10 Ilpu ycraHOBKE IIEKTPHYECKOTO O0OpYyHIOBaHHS M MPOKIAIKe KaOeneil BOMM3M MarHUTHBIX
KOMIIACOB, a TaKXe IS 3aIlUTHl OT IOMeX JPYroro HaBUTAI[MOHHOTO OOOpPYIOBAaHUS JOJKHBI
yuuThIBaThCs TpeboBaHus uactu V «HaBuraumonnoe obGopynoBanue» IIpaBun mo 00opynoBaHUIO
MOPCKUX CYIOB WM TpwiokeHud 1 um 2 pasn. 16 PykoBonacTBa mo TeXHHYECKOMY HAONIONCHUIO 3a
MOCTPOMKOM CyHOB.

2.2.2.11 Ha Bcex cymax W3 TOKOHEMPOBOISIIMX MAaTEPHAOB, Ha KOTOPHIX [IpaBmimamu TpedyeTcs
yCTaHOBKa paJinoo00pynoBaHusl, BCe KaOeiH, pacloiioXKeHHbIe B paanyce 9 M OT aHTEHH, TOJKHBI OBITh
9KpaHUPOBAHBI WM 3aLIMLICHBI OT M3YyYSHHUsS! IOMEX APYTHMMHU Coco0aMu, a Bce 000pyaoBaHue AOJKHO
UMETh YCTPOWMCTBA JUIsl TTOJIABJICHUS PAAHOTIOMEX.
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2.3 MATEPHUAJIbI

2.3.1 KoHCTpYKTHBHBIE MaTepHAaJIbI.

2.3.1.1 KoHCTpYKTUBHBIC YaCTH JIEKTPUYECKOTO 00OPYIOBAHUS JOKHBI MU3TOTOBISATHCS M3 MaTepH-
aJioB, HE COJepKaIIUX acOecT, MPOYHBIX, N0 KpailHel Mepe, TPYIHOBOCIUIAMEHSIONINXCS, YCTOMUUBBIX K
BO3IEHCTBHIO MOPCKOH aTMOCdephl M ITapoB Maciia U TOILTUBA WIIH TOJKHBI OBITh HAIEKHO 3aIIUIICHBI OT
BO3IeHCcTBUA ATUX (akTopoB. s 000pymoBaHUS, YCTAaHOBIICHHOTO WM TPEIHA3HAYCHHOTO IS
WCIIONIb30BAHUS BO B3PHIBOOMACHBIX TOMEIICHUSIX W IMPOCTPAHCTBAX, KOHCTPYKTUBHBIE HYaCTU DJICK-
TPUYECKOTO OOOPYIOBAaHUS JOJDKHBI HW3TOTOBJIATHCA W3 MAaTEpPHAIOB, OOCCHEUYHMBAIONIMX 3JIEKTPO-
CTaTUYECKYI0 U TaIhbBAaHUYECKYI0 MCKPOOE30MaCHOCTb.

2.3.1.2 BunTHI, Taiiku, METIA W MMOAOOHBIC JETanH, NMpeAHAa3HAuYCHHBIC I KPEIUICHHS 3aKPBITHH
AIEKTPUIECKOTO 000PYIOBAHMS, YCTAHOBICHHOTO Ha OTKPHITOM MaryOe M B TIOMEIIECHUSIX C MTOBBIIICHHOM
BJIQKHOCTBIO, JTOJDKHBI M3TOTOBJIATHCSA U3 KOPPO3HMOHHO-CTOHKHMX MAaTEpUalOB W/WIM UMETh HalEKHOE
AHTUKOPPO3UOHHOE TIOKPHITHE.

2.3.1.3 Bce TokoBeAyIME YaCTH JIEKTPUUECKUX YCTPOUCTB JIOJDKHBI U3TOTOBIISITHCS U3 MEJIU, MEJTHBIX
CIIIABOB WJIM JPYTHUX MAaTEPHAIIOB, O0JIAAIONTNX PABHOIICHHBIMU CBOMCTBAMHU, 32 HCKIIIOUECHUEM:

.1 2JIEeMEHTOB PEOCTATOB, KOTOPHIC JOJKHBI M3TOTOBITECA U3 MEXaHUUECKH MPOYHBIX MATEPHAIOB C
BBICOKUM YIETBHBIM CONPOTUBICHUEM, BBIACPKUBAIOLIUX BBHICOKYIO TEMIIEPATypY;

.2 KOpOTKO3aMKHYTHIX OOMOTOK pOTOPOB ACHUHXPOHHBIX M CHHXPOHHBIX JBHUTaTellel, KOTOpHIC
JTOTTYCKAETCsI M3TOTOBJIATh M3 AIFOMHHHMS MU €T0 CILIABOB, CTOHKHX K MOPCKHM YCJIOBHSIM;

.3 YrONBHBIX IMETOK, METALIOKEPAMHYECKHX KOHTAKTOB M APYTHUX IMOMOOHBIX YacTei, KOThga 3TO
00yCIIOBIEHO TpeOyeMBbIMH CBOWCTBAMU;

.4 3JIEMEHTOB 3JICKTPUYESCKOTO 000pYIOBaHHMSI, KOTOPBIC HEMOCPEICTBEHHO MPUCOSAMHEHBI K KOPITYCY
Cy/IHa, UCITOJb30BAaHHOMY B KaueCTBE OOpPaTHOTO MPOBOJA MPH OJHOIPOBOIHOW CHUCTEME;

.5 aTFOMUHUEBBIX OOMOTOK BBICOKOBOJIETHBIX TpaHC(HOpMAaTOpoB cormacHo 18.4.1.6.

2.3.2 N30asiiMOHHBIE MaTePUATbI.

2.3.2.1 M30/1IMOHHBIE MaTepUANTbl YacTei, HAXOIIIIUXCS IO/ HATPSHKCHUEM, He TOJDKHBI COAEpIKaTh
acOecT U JOIDKHBI 00JajaTh COOTBETCTBYIOIIEH JTUIICKTPUYCCKOW MPOYHOCTHIO, OBITH YCTOWYHMBBIMHU
MIPOTHB TOSIBIICHHS TOKOB YTEUKH T10 TIOBEPXHOCTH, BJIaro- U MacJIOCTOHKHUMH U IOCTATOYHO NMPOYHBIMH WITH
JIOJDKHBI OBITH COOTBETCTBYIOIIAM OOpPAa30M 3allUIICHBI.

TemmepaTtypa HarpeBa TOKOBEIYIIUX YaCTEH M MECT WX COCIMHEHHUS NTPH HOMUHAIHHOU HArpy3ke He
JTOJKHA TIPEBLINIATE JOMYCTUMON TEMIIEpaTyphl HarpeBa M30JSIIMOHHBIX MaTEPHUAJIOB.

2.3.2.2 JIng OXJaXICHUsS] HEU3OJUPOBAHHBIX YACTEH AJIEKTPUUYECKOr0 OOOPYIOBAaHHUS MAOIYCKAaeTCs
MPUMEHEHNE HEBOCILIAMEHSFOIIUXCS YKUKOCTEH.

2.3.2.3 Jlnsa m3onsnuu OOMOTOK MAIIIMH, allapaToB U JIPYTHX OTBETCTBEHHBIX YCTPOWCTB MTOJKHBI
MPUMEHATHCS U30JIAIINOHHBIC MaTeprajbl B COOTBETCTBUU C COTTIACOBAHHBIMU CTaHIapTaMHU.

PexomenayeTcs IpUMEHEHHE W30JISIIIMOHHBIX MaTeprajoB He HUXKe Kiacca E.

2.3.2.4 TIpoBona, UCONIB3yeMble ISl BHYTPEHHUX COCIMHEHUH 3JIEKTPUYECKUX YCTPOHCTB, JTOKHBI
MMETh HM30JIALHUI0, U3TOTOBIECHHYIO, IO KpaliHeH Mepe, U3 TPYIHOBOCIUIAMEHSIOIIUXCS MaTepuasoB, a y
anmaparoB C MOBBIIIEHHBIM HarpeBoOM, a TaK)Ke YKa3aHHBIX B pa3i. 15, — W3 HEroprounx MarepHalioB.

2.3.2.5 M3oismuoHHbBIe MaTepraibl, IPUMEHSIEMbIE U1 U3TOTOBIICHUS Kadenel, — cMm. 16.3.
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2.4 KOHCTPYKTHUBHBIE TPEBOBAHUSA U CTENNEHDb 3AIIUTBI SJJIEKTPUYECKOI'O
OBOPYJ1OBAHUA

2.4.1 O0mue TpedoBanms.

2.4.1.1 Yactu, TpeOyromnire 3aMeHbl BO BpeMsl SKCILTyaTaIl|H, JOJDKHBI JIETKO IEMOHTHUPOBATHCS.

2.4.1.2 Ilpu npUMEHEHWH BWHTOBBIX KPEIUICHHH IOKHBI OBITH MPEIYCMOTPEHBI MEPHI,
HCKITIOYAIONINEe CaMOOTBHHYMBAHNEC BHUHTOB W TAacK, a B MeCTaX, TPEOYIOIHUX YacTOrO JEMOHTaKa H
OTKPBIBAHUS, — YTEPIO UX.

2.4.1.3 YIUIOTHUTENBHBIC MPOKIAJKA YacTel JIIEKTPHUYSCKOro OOOpymoBaHHs (ABEpEl], KPHIIICK,
CMOTPOBBIX OTBEPCTHUH, CATLHUKOB U T. 11.) JOJDKHBI 00€CIIEYNBATh COOTBETCTBYIONIYIO CTEIICHb 3aIIUTHI B
YCIIOBHUSIX IKCILTyaTallHH.

VIIOTHEHUS JOMKHBI OBITh MPUKPEIDICHBI K KOKYXY WU KPBITIKE.

2.4.1.4 Ecnu KOXXyXH, IIUTKA U KPBILIKH JIEKTPUYECKOTO 000PYIOBaHMS, PACTIONIOKEHHOTO B MECTaX,
JIOCTYITHBIX HECHEeIHAIN3UPOBAHHOMY TIEPCOHANY, MPEMSATCTBYIOT JOCTYITy K YacTsM, HAXOASIIUMCS TIOJ
HaNpsHKEHHEM, TO OHH JOJDKHBI OTKPBIBATHCS TOIBKO C TIOMOIIHI0 HHCTPYMEHTOB.

2.4.1.5 DnexTpudeckoe 000pyIoBaHUE, B KOTOPOM MOMKET MPOUCXOANUTH OOpa30BaHHME KOHACHCATA,
JIOJDKHO CHA0XKaThCsl yCTPOWCTBAMHU JUIS OTBOJAa BOJABL. BHYTpU 000pydOBaHUs JOJKHBI OBITh
MPelyCMOTPEHBI KaHalbl, 00eCIEUNBAIOIINE OTBOJ] KOHJIEHCATa CO BCEX yacTel obopymoBanus. OOMOTKH
Y 4acTH IOJ| HAIPSKSHUEM JIOJDKHBI ObITH PACTIONOKEHBI WK 3aIIMIICHBI TAKUM 00pa3oM, 4YTOObI OHU He
MOJIBEPTAIIMCH BO3JIEHCTBHIO KOHJIEHCATa, KOTOPHII MOXKET CKaIIMBATHCS BHYTPHU OOOPYIOBAHHUA.

2.4.1.6 DnexTpuueckoe OOOpYyAOBaHWE C TPUHYIUTEIHHOW BEHTWIIAIUCH, MpeaHa3HAUYCHHOE IS
YCTaHOBKHU B HIDKHUX YaCTSAX BJIAXKHBIX MOMEICHHIA, TODKHO UMETh TAKyH) CUCTEMY BEHTHJISIUH, YTOOBI
MOMAJJaHUe BJIATH U MACISHBIX [1aPOB BHYTPh 000PYIOBaHUS ObLIO MUHHMAJIbHBIM.

2.4.1.7 Eciiu B mynbTe WM [UTE YIPaBICHUS PUMEHEHBI H3MEPUTEIbHbIE PUOOPHI C IMOIBOIOM K
HUM Macia, Tapa WiIH BOJBL, JOJDKHBI OBITH TMPUHSATHI MEPBI, MCKIIOYAIONINE BO3ZMOXKHOCTh TIOTAIaHuUs
OTUX KOMIIOHEHTOB Ha YACTH, HAXOIAIIMECS IO HAMPsHKECHHEM, MPH TOBPEKICHUHM MPHOOPOB WK
TpyOOIIPOBOIOB.

2.4.2 U30aI0MOHHBIE PACCTOSHUS.

PaccrosiHust MexXIly YacTAMH, HaXOISAIIMMHUCS IOJl HANpPsOHKEHHEM C pPa3HBIMU TOTEHIUAIaMU, WIIH
MEXIIy 9acTSIMH, HaXOISIIUMUCS TOJ] HANPSOIKEHHEM, W 3a3€MJIEHHBIMH METAIUTHYECKHUMH YacTsIMH HIIH
HapyXHBIM KOXKYyXOM IT0 BO3AYXYy H IO MOBEPXHOCTH M3OJIAIMOHHOTO MaTephaja, JOMKHBI COOTBETCTBO-
BaTh pPa0OYMM HAINPSDKEHUSIM U YCJIOBHSAM pabOThl yCTPOWCTBA C YYETOM CBOKMCTB MPUMEHEHHBIX
M30JISIITUOHHBIX MaTEPUAaIoB.

2.4.3 BHyTpeHHUI MOHTAaK.

2.4.3.1 Becb BHYTpEHHHH MOHTaX D3JEKTPHUUECKOTO OOOPYIOBaHHWS JOJDKEH OBITh BBITIOJHEH
MHOTOTIPOBOJIOYHEIM TTPOBOOM. MOHTaXXHBIE TPOBOJIA JOJKHBI HMETh MApKHPOBKY B COOTBETCTBHH CO
CXEeMOM TOJKITIOUEHHS.

2.4.3.2 Jlns BHYTPEHHETO MOHTa)Xa paclpe/leNUTeNbHbIX YCTPOICTB, MyNbTOB YNPaBIEHUS U IPYyTUX
YCTPOMCTB pacIpeesieHusl, KOMMYTAllu: U T. 1. JOJDKHBI IPUMEHSTHCS MTPOBOJIA IUIOMIAIBI0 CEUCHUS HE
menee 1 MM>.

Jna cucrteM ympaBieHHsI, 3alllUTHI, U3MEPEHUS MapaMeTpOB, CHTHAIN3ALIWU W BHYTPEHHEU CBSI3U
JIOMyCKAeTCs PUMEHEHHE [POBOJIOB MUIOMAbI0 ceueHns He MeHee 0,5 Mm>.

JIJ1s SIIEKTPOHHBIX U SJEKTPUIESCKUX YCTPOUCTB peoOpa3oBaHus U Mepeadl C1adbiX CUTHAJIOB MOTYT
IPUMEHATHCS MPOBOJIA TUIOMAABIO ceueHus He MeHee 0,2 MM~

2.4.3.3 ToxoBeaymie 4acTH MOJDKHBI OBITH 3aKPEIUICHBI TaK, YTOOBI OHM HE HECTH ITOTOTHUTEIILHOMN
MEXaHWYECKON HArpy3Ku; MpHYEeM HE CIeIyeT NMPUMEHSATh BUHTHI, BBUHUMBACMBIC HEMOCPEIACTBEHHO B
M3OJISIITUOHHBIN MaTepHall.

2.4.3.4 KoHIIBI MHOTONPOBOJIOYHBIX KHIJI KaOened M TPOBOAOB JOJDKHBI OBITH 00pabOTaHBl B
3aBHCHMOCTH OT THIIa IIPUMEHSIEMOTO 3a)KUMa WM JOKHBI UMETh KaOellbHbIe HAKOHEUHHKH.
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2.4.3.5 M3onmupoBaHHbIE TPOBOJIA TOJKHBI YKIAIBIBATHCS U KPEIUTHCS TAKUM 00pa30M, YTOOBI CIIOCO0
WX KpeIUICHWS W PACTOIOKEHUS HE YMEHbBINAT COMPOTHBIEHHS HW3OMSAIMA W OHH HE MOJBEPTalINCH
MOBPEKICHUSM BCIIEICTBUE DJIEKTPOJUHAMAYECKUX YCHIINN, BUOPAIMi ¥ COTPSICEHHIA.

2.4.3.6 JloyxHBI OBITH NMPHUHATHI MEPHI, YTOOBI TEMIIEPATypHl, MOMYCTHMBIE IS W30JIMPOBAHHOTO
MPOBOJIa B HOPMAJIBHBIX JKCIUTyaTallMOHHBIX YCIOBHSX WM 3a BpPEeMsA OTKIIOYEHHS TOKa KOPOTKOTO
3aMBIKaHUs, HE OBLIN IPEBBIIICHBI.

2.4.3.7 llopxioyeHre HW30JIMPOBAHHBIX IMPOBOMOB K KIEMMaM WM IIWHAM JOJDKHO BBIITONHSATHCS
TakuM 00pa3oM, 4YTOOBl B HOMHHAIBHOM pa0oyeM pexXuMe H30JIIUS TPOBOAAa HE IIOABEpPraniach
BO3JICHCTBUIO TEMIIEPATYyphl NEpErpena.

2.4.4 CteneHb 3alIUTHI JJIEKTPHYECKOr0 000py10BaHUS.

2.4.4.1 B 3aBHCHMOCTH OT MECTa YCTAaHOBKHU JOJDKHO MPHMEHSTHCS JIEKTPUUIECKOe 000pyI0BaHUE C
COOTBETCTBYIOIIMM 3aIUTHHIM HCIIONIHEHHEM WM IOJDKHBI NMPUHUMATHCS IPYyTHe MEphl Ul 3allUThl
o0opynoBaHUSl OT BPEOHBIX BIMSAHUN OKPYXKarolled cpembl M 3amfUThl IEepcoHalla OT TOPaKeHUS
NEKTPUUECKUM TOKOM.

2.4.4.2 MuHHMAaIbHBIE CTEIEHH 3allUThl JJIEKTPUYECKOTO OOOPYIOBAaHHUS, YCTAHOBJICHHOIO B
MTOMEIIECHUSAX M MPOCTPAHCTBAX CyAHA, MOJKHBI BEIOMpAThCS coriacHO Tabi. 2.4.4.2.
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Tabnuna 2.4.4.2

HawnmenoBanue DJIIEKTPUICCKOTO 060py;[013aHI/151

Mecto PACIIONIOKEHUS DJIIEKTPHUICCKOT'O

oBopyaoBaHus DJeKTpHYeCcKHe Pacnipenenu- O06opynoBaHHe CBSI3U U Harpega- Cge-
MAIIIHHE, TebHBIC LIMThL,| CUTHAN3ALMHA, O0OPYIOBAHHE [ oo [
MyCKOpery- |aBTOMAaTH3allUH, YCTaHOBOYHAs
TpaHCc(hOpPMaTOpPbI nupyromas anmapatypa (sbiouareny, |CTOMHTCIBHbIE| HUKH
amnmaparypa, PO3ETKH, COCTUHUTEIILHBIC puoopsI
IyCKaTesn KOPOOKH)
[TomeleHHs: ¥ IPOCTPAHCTBA, B KOTOPBIX MOTYT Ex — Ex — Ex
(00pa30BBIBAaTHCS B3PBIBOOIIACHBIE CMECH MapoB,| (cM. 2.9, 19.2.4) (cm. 2.9, 19.2.4) (cm. 2.9,
ra3oB U IbUIM C BO3/yXOM 19.2.4)
Cyxue MOMEICHHS], CyXHe JKHIIbIE TTOMEILICHHS 1P20 1P20 1P20 1P20 1P20
XomoBOW MOCTHK, pasinopyOka 1P22 1P22 P22 1P22 1P22
CnyxeOHble NOMELICHHS, ITOMEI[CHHUS P22 P22 P22 P22 P22
pyaeBoOil MalIMHBI, OTAENEHHE XONOAMIBHBIX
MalluH (3a MCKJIIOUEHHEM aMMHAYHOTO
000pynOBaHUS), IOMEIICHHE AaBapHHHOTO
reHeparopa, KJIaJoBble OOIIEro Ha3HAYEHHS.
BydeTHble, MPOBH3NOHHbBIE TOMEIICHUS
Mammnesle U | Beime nactana 1P22 1P22 1P44 1P22 1P22
KOTEJbHEIC
moMemerns | HHKE HacTHIA P44 — 1pP44 P44 1pP44
Toctsl ynpanenus (cyxue) 1P22 P22 P22 P22 P22
3aKpbITbIC TOMEMICHUS s 1P44 1P44 1P44 1P44 1P44
cenapaTopoB
Iomelenus 1 MPOCTPaHCTBA, 1P44 1P44 1P44 1P44 1P44
3aIUIICHHbIe CTAaI[IOHAPHON
CHUCTEMOIl IIOXKapOTyIICHHS
MECTHOTO TIpHMCHEHHs '
OxuyaxxjaemMbple MOMEIIEHHs, KaMOy3bl, 1P44 1P44 1P55 1P44 1P44
IpaveyHble, BAaHHBIC U JyIICBBIC
ITomemenust nnus oO6pabOTKH NPOLYKTOB IP55 1P55 1P55 IP55 1P55
IPOMbICTa°, TYHHENH BaJOIPOBOIOB, IPY30-
BBIC TPIOMBI
OTKpBITEIE ATyOBI IP56 1P56 1P56 1P56 1P56

'TIpu ycTanoBKe 271eKTpo06OpyI0BAHHS B MPHICTAIOMHUX 30HAX, He TIOABEPKEHHBIX IPAMOMY BO3ICHCTBHIO CHCTEMBI, IO COTTACOBAHMIO
¢ Perucrpom, MoxeT ObITh JomynieHa Oojee HH3Kas CTEHEHb 3alUTHl NMPU YCIOBHH HPHHSTHS COOTBETCTBYIOIIMX MEp 3alllUThI

9IEKTPo0OOpynoBaHus (YCTAHOBKA JOMOIHUTEIBHBIX 3aKPBITHH U GHIBTPOB MPUTOYHOH BEHTHIIALHY, 3AIIUTHBIX JKPAaHOB M T.IL).

JU1s 57IeKTPHYECKOro 000pyI0BaHHS, YCTAHABIHBAEMOTO B IOMEIICHUAX [T 00pabOTKU IPOTYKTOB HPOMBICIIA H JIOBA, PEKOMEH/IyeTCs!
JIOTOJHUTENIbHAS 3allUTa Il BOSMOKHOCTU €r0 CAHUTAPHO-TUI'HEHHIeCKOi 06paboTKu 3a00PTHOM BOIOIL.

Ilpumeuganue. Ecim obomouka oGopynoBanus He obecrednBaeT TpeOyeMoil CTEHEHN 3alIUThI, CICAYeT IPUMEHSITh HHBIE METOMIBI
WM MHOE PACIIOJIOKEHUE 000pYIOBaHUs 11 00ECIEUEHUS CTENICHHU 3allUThl, TpeOyeMoii B TabiuLe.
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2.5 BAIIIMTHBIE 3A3EMJIEHAS HETOKOBEJIYIIMX METAJIJIMYECKAX YACTEN

Mertanmueckne KOpIyca 3JIEKTPHUECKOro 00OpyHZOBaHHS, paboTaroIlero Hpu HaNpsHKEHWH, Mpe-
BBHIIIAIONIEM Oe30MacHoe, U HE OONIJaroIlero JBOWHOW WM YCHJICHHON H30JSIHEH, OJKHBI MMETh
3a3eMJISTFOIIMIA 3aKUM, 0003HAUEHHBIH CHMBOJIOM L.

B 3aBucumocTy 0T Ha3HAYEHUS DJEKTPUUIECKOTO OOOPYIOBAHHS OJKHA OBITH MPETYCMOTPEHA BO3-
MOYKHOCTB 3a3€MJICHHSI BHYTPH WJIM CHApy>KH KOpITyca.

2.5.1 YacTu, noajiexamue 3a3eMJIeHHUIO.

2.5.1.1 MeTtaquin4ecKue 4acTu JICKTPUICCKOTO0 000pYy/I0BaHHMSI, K KOTOPHIM BO3MOXKHO ITPHUKOCHOBEHHUE
BO BpeMs OKCIUTyaTalliM W KOTOphIE B CiIy4ae IOBPEXKIACHHS H30JSIUM MOTYT OKa3aThCid MO
HampsDKeHHEM (3a WCKITIOYCHHEM YKa3aHHBIX B 2.5.1.2), MOMKHBI MMETh HAAC)KHBINH DICKTPHUYCCKHMA
KOHTAKT C YacCThIO, CHAOKEHHOW 3a3eMIISIFOIIMM 3KHMOM (CM. Takke 2.5.3).

2.5.1.2 3ammTHBIe 3a3eMIICHUsT HE TPeOYIOTCS ISl CIACAYIONIMX BUAOB 000pYIOBaHUS:

.1 anexTpudeckoro o00pyIOBaHUs, MUTAEMOTO TOKOM 0€301acHOTO HaIpsHKEHUS;

.2 DIEKTPUIECKOTO 000PYIOBaHUS, UMEIOMIETO TBOMHYIO MM YCHIEHHYIO HU30JIALHUIO;

.3 MeTaInyecKuX dYacTed JIIEKTPUYECKOTO OOOpyIOBaHUS, 3aKPEIJICHHBIX B H3OJSIIHOHHOM
MaTepualie WiId TMPOXOMISAIIMX CKBO3b HEr0 M H30JIMPOBAHHBIX OT 3a3€MJIEHHBIX M HaXOISIIMXCS IOJ
HaNPSHKCHUEM YacTell TaKMM 00pa3oM, YTO B HOPMAIBHBIX pa0OYMX YCIOBUSX OHHM HE MOTYT OKa3aThCs
T0J] HANIPSDKEHHEM WIIM COTIPHKACATHCS C 3a3eMJICHHBIMHU YaCTAMU;

.4 KOpHyCOB TOJMIHWIMHWUKOB, H30JUPOBAHHBIX C IE€JIbI0 IMPENOTBPAIEHHUS NPOTEKAHUS
LUPKYJSAIUOHHBIX TOKOB,;

.5 1oKoJIel maTpoOHOB M KPETEXHBIX AIEMEHTOB JTIOMHUHECIIEHTHBIX JaMIl, adaXypoB M OTpakaTeneil,
KOXKYyXOB, MPHKPCIUICHHBIX K IaTpOHAM WU CBETHJIHLHUKAM, H3TOTOBICHHBIM M3 H30JSAIUOHHOTO
MaTepHualia Wi BBUHUYEHHBIM B TAaKOW MaTepHal;

.6 KpeneXHBIX JIEMEHTOB KaOelei;

.7 IS OAMHOYHOTO MOTpeduTens ¢ HampshkeHumeM g0 250 B, momyuaromero muTaHue oOT
paszzienuTensHoro Tpancgopmaropa.

2.5.1.3 Dkpanupymomme 000JI0UKA U METALTNYeCKas OpOHs KaOeleil TOMKHbBI OBbITh 3a3€MJICHBI,

2.5.1.4 BropuuHble 0OMOTKH BCE€X M3MEPHUTEIBHBIX TPAHCHOPMATOPOB TOKA M HAIMPSDKEHHS TOJKHBI
OBITh 323€MIICHBI.

2.5.2 3azemiieHUEe AJIOMHHHEBBIX KOHCTPYKIHUI HA CTAJBHBIX CyIaX.

Hanctpoiiku U3 CIUIaBOB alIOMHMHHUS, IPUKPEIUIEHHBIE K CTalbHOMY KOPITyCy CYIHA, HO H30JIH-
pOBaHHBIC OT HETO, JOJDKHBI 3a3¢MIISATHCS HE MEHEe 4YeM JByMs CICIHAaIbHBIMH INPOBOJHUKAMH, HE
BBI3BIBAIONIUMHE DJIEKTPOIUTHYECKOW KOPPO3HH B MECTE WX COCJAWHEHWH C HAJICTPOWKON M KOPITyCOM.
[IpoBomMMOCTh Ka)KAOTO MPOBOJAHHKA JIOJDKHA OBITH HE MEHEE SKBHBAJIEHTHOHW IMPOBOAMMOCTH METHOTO
nposoza ceuenneM 16 mm”. Takue 3a3eMIISIONIME COCAMHEHHS OIDKHBI YCTAHABIMBATBCA B PA3HBIX
MeCTax 10 MEPUMETPY HaICTPOHUKH, OBITH JOCTYIHBI JUISI OCMOTPa U 3aIIUINCHBI OT MOBPEKICHUN.

2.5.3 3azemusiomme 3aKUMbI U NPOBOJIHUKH.

2.5.3.1 Kpenutenue 3a3eMIISIFOIIUX TPOBOJHUKOB K KOPITYCY CYIIHA JOJKHO OBITh BBIITOJHEHO OONTaMU
JMAMETPOM He MeHee 6 MM; JUIi KPeIUICHHs MPOBOJOB IUIOMIAIbI0 CEYCHHs 10 2,5 MM’ JOMyCKaloTCs
GONTHI IMAMETPOM 4 MM, a JUIsl IIPOBOIOB IUIOMAIBIO CEYSHHs 10 4 MM” — GONTHI JUAMETPOM 5 MM. DTH
0OJITHI HE TOJIKHBI MCIIONB30BAThCS JIJISL IPYTHX eI, KpOMe KPEIUICHHUS 3a3eMIISIFOIIUX MTPOBOIHUKOB,

Bontel, BBUHUMBaeMbIe B MaTepuan 0e3 raek, JODKHBI OBITh U3 JIATYHU MK U3 APYTOr0 KOPPO3HUOHHO-
CTOWKOTO MaTrepuaa.

MecTo Kopryca, K KOTOpOMY IPUCOEIHHIETCS 3a3eMIISIIOIINH IPOBOAHUK, JOIDKHO OBITH 3aUHMIIIEHO 10
MeTalljla U HaJe)KHO 3allUIIEHO OT KOPPO3UH.

2.5.3.2 CraunoHapHOe D3JEKTpUUecKoe O00OpyAOBaHHE IOJKHO OBITH 3a3eMJICHO C IOMOIIBIO
HAPY>KHBIX 323€MIIIONIUX POBOJHUKOB FUTU JKWJIBI 323€MIICHUS B MUTAIOIIEM Kadele.

[Ipu wcrionp3oBaHWM Ui 3a3eMIICHHSI OJHOW W3 JKWJI TNHTAIOMIETO Kalellss OHa JOJDKHA IIPUCOe-
TUHATBCA K 3a3€MJICHHOM 4acTh 00OpYIOBaHHS BHYTPH €r0 KOpITyca.
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JomyckaeTcsi HE NPUMEHSTh CHEHUAIBHOTO 3a3€MJICHUS C TMOMOIIBIO HAPYKHBIX 3a3EMIISIOIIMX
HPOBOJHUKOB, €CIIM YCTAaHOBKA 000OPYIOBaHUS 00€CIeunBaeT HAIEKHBIN EKTPUIECKUH KOHTAKT MEKITY
KOpITycOM 00OpYIOBaHHS U KOPITYCOM CyIHA BO BCEX IKCIUTYaTAlIMOHHBIX YCIOBHSIX.

Junst 3a3eMIIeHHS, BBITIOIHSAEMOTO HAPY>KHBIM 323€MJIISIOIIUM IMPOBOAHUKOM, JTOJDKHBI TPUMEHSTHCS
MeIHBIE TPOBOTHHKH. MOXKHO Tarkke NPUMEHSATh NPOBOJHHKH U3 APYroro KOPPO3MOHHO-CTOHKOTO
MeTaJula, HO MPH YCIOBUH, YTO WX CONPOTHBJICHHE HE OyleT MpEeBBIIATh CONPOTHUBICHUS TpeOyeMoro
MEJHOTO NMpoBOAHKKA. [Tomans cedeHns METHOTO 3a3eMIISIONIETO MIPOBOJHUKA JOJDKHA OBITH HE MEHee
yKazaHHOU B Tabm. 2.5.3.2.

Tabnuma 2.5.3.2

Tliomans ce4eHus KUbl [10Mma b CeYeHHs 3a3eMIIAIOMEr0 MPOBOAHAKA CTAIMOHAPHOTO 0BOPYIOBAHHS, MM, MUHIMAILHAS
Kalesi, NPUCOCANHEHHOM
K TI0TpEOUTEIO0, MM OJIHOIPOBOJIOYHOTO MHOTOIIPOBOJIOYHOTO
o 2,5 2,5 1,5
2,5 — 120 1/2 momaay cedeHus: NPHCOeIUMHEHHOM XKUIbI Kabensi, Ho He MeHee 4
Capime 120 70

Jlnst 3a3eMIIeHH s, BBITIOJIHSIEMOTO CIICIIMAIBHOM JKHIION MHUTAIOMIETO KaOels, IUIoaab CeYCHUs dTON
JKWIIBI JTOJDKHA OBITh PaBHA HOMUHAJILHOW TUIOINAJAM CEUCHUS JKUIIBI MMUTAIOIIETo Kabenst — s kabenen
IUIOLIAALI0 ceyeHUs a0 16 MM H, TI0 KpaiiHeil Mepe, paBHa 1/2 TUIOMAAN CEUCHHS JKUIbI MUTAKONIETO
Kabenst, HO He MeHee 16 MMZ — I Ka0enell IUIOMAnBI0 ceyeHus Ooiee 16 MM>. [Ipu >TOM
COTIPOTHBIIEHUE 3a3eMJICHUS HE AOJDKHO mpeBbimaTs 0,4 Ow.

2.5.3.3 3azemieHre NMEPeaBIKHBIX, ChEMHBIX U TEPEHOCHBIX MOTPEOUTENeH NOIKHO MPOU3BOAUTHCS
yepe3 3a3eMIICHHOE THE30 LITETNCENbHON PO3ETKU WIIM APYTO€ 3a3eMJIICHHOE KOHTAKTHOE YCTPOMCTBO U
MEIHYIO 3a3eMIIIIONIYI0 KUy MHTamero ruokoro kabems. [lmomanb ceueHHs 3a3eMIISIONICH KUIIBI
JTOJDKHA OBITh HE MeHee HOMUHAIFHOW TUTOIIA N CEYeHHUS KBl ITUTAOIIETO THOKOTO Kabems s kabemei
cedenneM 710 16 Mm? 1, 10 KpaitHei Mepe, paBHa 1/2 IIOMAH CEYEHHs TUTAIOMEr0 THOKOTO Kaberist, HO
He MeHee 16 MM® — jurs Kaberteil mIomansio cedeHns comee 16 Mv>,

2.5.3.4 [IpoBOAHMKY M >KWIIBI, 3a3eMIISIOIINE 000pYIOBaHHE, TOIKHBI OBITH HEOTKIIOYaEMBIMH.

2.5.3.5 3azemieHue >KpaHUPYIOLIMX O00JOYEK M MeTaJuIMuecKod OpoHM Kabened HOHKHO
BBITIOJIHATHCS. OTHAM M3 CIEIYIOMINUX CIOCOOO0B!

.1 MeIHBIM 3a3eMUISIONIAM TPOBOJIOM IUTOIIAABIO CEdeHHst He MeHee 1,5 mm? — i kaGereit
TUIONIABI0 CEUCHHS XKWIBI 10 25 MM M He MeHee 4 MM> — Juis KaGeneil IUIOManbl0 CEUCHHS JKIIBI
Ooxee 25 MM2;

.2 TIyTeM COOTBETCTBYIOIIETO KPEIUICHHUs OPOHU WIIM METaJUIMYECKON 000JIOUKH K KOPITYCY CYIHA;

.3 npy moMoIM KOJell, HaXOAAIMXCS B KaOeNbHBIX CallbHUKaX, MPU YCIOBHUH, YTO OHH SIBJISIOTCS
KOPPO3UOHHOCTOMKHUMH, XOPOIIIO IMPOBOAIIIMHI W YIPYTHMH.

3a3eMIIeHNE ITOKHO BBIMOJIHATHECS Ha 000MX KOHIAX KaOelleH, 3a MCKIFOUYEHUEM Kabeyell KOHEUHBIX
OTBETBJICHHBIX II€TICH, KOTOPHIC JOMYCKACTCS 3a3€MJISITh TOJIBKO CO CTOPOHBI MUTAHUS. DKPAHHPYIOIIHE
000JI0YKH W MeTaJTH4YecKas OpoHsS KaOeneill MOTYT 3a3eMIISThCS JAPYTHM OJZOOpPEHHBIM CIOCOOOM, €CITU
3TH CIOCOOBI HE MPUBOIAT K HAPYIICHUIO PabOTHl yCTPOWCTBA.

2.5.3.6 Hapy»xabie 3a3eMIIIOIINE TIPOBOIHUKH JOJDKHEI OBITH TOCTYITHBI JUTsI KOHTPOJIS M 3alTUIIICHBI
OT 0CJIa0JICHUs U MEXaHUYECKUX TIOBPEKIICHHN.
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2.6 MOJIHUE3AIIIUTA

2.6.1 O0mue TpedoBanms.

2.6.1.1 Cyna nomkHBI OBITH OOOPYIOBaHBI MOJHHE3AIUTHBIMH YCTPOWCTBAMH, 3allUIllacMasi 30Ha
KOTOPBIX JTOJDKHA TIEPEKPHIBATh BCe 00OPYIOBaHKE, TPEOYIOIIee MOJHUE3AIHUTHI.

2.6.1.2 Cyna, Ha KOTOPBIX BTOPHYHBIC MTPOSBICHUS MOJHUH MOTYT IIPUBECTH K IMOXKapaM M B3PHIBAM,
JIOJDKHBI IMETh YCTPOMCTBA MOJTHUE3ANTUTHOTO 3a3€MJICHHSI, UCKITIOYAIONIIE BO3MOXXHOCTh 00pa30BaHUS
BTOPUYHBIX UCKPEHHM.

2.6.1.3 MonHue3anmTHOE YCTPOUCTBO JOJDKHO COCTOSITh M3 MOJIHUEYJIOBUTENS, OTBOSIIETO MPOBOJIA
u 3a3emiieHus. Ha Merammmdeckux Madrax JOMYCKAaeTCs HE YCTaHABIMBATH CIIEUANBHBIE MOJHHE-
3aIITHBIC YCTPOMCTBA, €CITH KOHCTPYKTHBHO MPEAYCMOTPEH HAXEC)KHBIHN 3JICKTPHUCCKUI KOHTAKT MAYTHI C
METaJUTMYECKUM KOPITYCOM CyIHA WM C MECTOM 3a3€MIICHHSI.

2.6.2 MoJIHUEYJIOBUTE/b.

2.6.2.1 Ha Merannudeckux cygax B KaueCTBE MOJHHEYIOBUTENICH CIIeyeT MCIIONb30BaTh COOCTBEH-
HbIE BEPTHKAILHO NPOTSIKCHHBIC KOHCTPYKIIMHM: MAUTHl, IOJYMAadThl, HAACTPOWKH W T.II., €CIH
MIPETyCMOTPEH HANSKHBIA JJCKTPHUCCKUH KOHTAKT TAKMX KOHCTPYKIMH C METaUTMYECKUM KOPITyCOM
Cy/Ha.

JloToTHUTETbHBIE MOJIHUCYJIOBUTEIH JOKHBI IPUMEHSTHCS TOJIBKO B TEX CIAydYasiX, KOT/Ja COOCTBEH-
HBIE DJIEMEHTHI KOHCTPYKIIUK HE 00ECIeUHBAIOT MOJIHHUE3AIINTY.

2.6.2.2 Eciau Ha TOoIe METAUTMYECKOH MaYThl YCTAHOBJICHO JJICKTPHYECKOE O00OpYIAOBAaHHE, JTOJDKEH
OBITH TIPETYCMOTPEH HAAEKHO 3a3€MIIEHHBI MOJIHHCYIOBUTEIb.

2.6.2.3 Ha kaxx0if MauTe WIK CTEHbIe, U3TOTOBJICHHON M3 HETIPOBOSIIETO MaTepHaia, JOJKEeH ObITh
YCTAHOBIICH HAJEKHO 3a3eMJICHHBIH MOJIHACYJIOBUTEIb.

2.6.2.4 MonHUEYIOBUTENh JTOJDKEH OBITH W3TOTOBJIEH W3 NpyTa AMaMETpOM He MeHee 12 mMMm. B
KadeCcTBE MarepHalia MpyTa MOTYT MPUMEHATHCS MEIb, MEIHBIC CIDIABBI WM CTallb, 3alTUINCHHAS OT
KOppo3uu. [ alfOMHMHUEBBIX MAYT JOJKCH MIPUMEHSTHCS ATFOMHUHUEBBI MOJTHUCYJIOBHUTEITb.

2.6.2.5 MONHHEYIOBUTENb JOJKEH KPEMHUTHCS K MauyTe TaKUM 00pa3oM, 4ToObI OH BO3BBIIIANICS HAT
TOIIOM MauThl WJIH JIFOOBIM YCTPOWCTBOM, HaXOSIIIUMCS B TOIE Ma4Thl, He MeHee YyeM Ha 300 mm.

2.6.3 OTBOASIIIMIT TPOBOI.

2.6.3.1 OTBOAAIIMKA TTPOBOJI JOHKEH M3rOTaBIMBATHCS M3 MPYTa, MOJOCHI MM MHOTOIPOBOJIOYHOTO
MPOBOJa TUIONIANBI0 CeueHus He MeHee 70 MM IIpu TPUMCHCHUM MEIM WM €€ CIUIABOB M HE
menee 100 mm> MIpY IPUMEHECHUU CTaJH, IPUYEM CTaTbHOW OTBOMISAIINI MTPOBO TOJDKEH OBITH 3aIIUIICH
OT KOPPO3UH.

2.6.3.2 OTBondIIME MPOBOAA IOJKHBI MPOKIAABIBATHCS MO HAPY>KHON CTOPOHE MayT M HAJACTPOEK C
HAaUMEHBIITNUM YHCIIOM U3THOO0B, KOTOPBIE JIOJKHBI OBITh TUIABHBIMH C BO3MOXKHO OOJBIIUM PaJyCOM.

2.6.3.3 OtBomsame mMpoBOma HE JOHKHBI TPOXOAWUTH Yepe3 B3PBIBOOMACHBIE IPOCTPAHCTBA M
IIOMEIICHUS.

2.6.3.4 Ha cynax ¢ HEMeTaJUIMYECKUM KOPIIyCOM OTBOJSIIMNA MPOBOJ MOJHHE3AIUTHOTO yCTPOHUCTBA
ClIeyeT MPOKIaIbIBaTh Ha BCEM €ro MyTH (BKJIIOYAs COCAMHEHHUE C 3a3€MIICHUEM) CaMOCTOSTEIBHO, HE
MTOJICOCANHSSI K IIMHAM 3allTUTHOTO M paboyero 3a3eMJICHUH.

2.6.4 3azemJjieHue.

2.6.4.1 Ha KOMIIO3UTHBIX CylaX B KayecTBE 3a3€MJICHHUS MOXET IPHUMEHATHCS METAJUIMYECKUH
(opIITeBEeHh WU JpPyrHe METAUIMYeCKUe KOHCTPYKIIMHU, MOTPYKEHHbIE B BOJY BO BCEX YCIOBHUSAX
IJIaBaHHMS.

2.6.4.2 HeobOxomuMo TpemXyCMOTPETh YCTPOWCTBA, OOECIICUMBAIONINE ITOICOCTMHECHUE 3a3EMIICHHS
MOJIHHE3AIIUTHOTO YCTPONCTBA WM CTAIBHOTO KOpITyca CydHA K 3a3eMJICHUIO Ha Oepery, Korja CyIHO
HAXOAMUTCS B JIOKE WM Ha CTaimelie.

2.6.4.3 Ha cygax ¢ TOKOHENPOBOISIIMM KOPIIYCOM 3a3e€MJICHHE JOJKHO BBIIOJIHATHCS COTNMAacHO 1.2
(cm. ompenenenue «Kopmyc cyaHay).
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2.6.5 CoenuHeHnnsi B MOJIHME3AIIUTHOM YCTPOMCTBe.

2.6.5.1 CoenuHeHUs MEXIY MOJIHHUEYJIOBHUTENIEM, OTBOMSIIMM IMPOBOJAOM U 3a3eMJICHHUEM JOJKHBI
BBITIONTHATHCS CBAPKOU MITH OOJITOBBIMU 32)KUMaMHU.

2.6.5.2 Ilnomanb KOHTAKTHOM MOBEPXHOCTH MEXKIY OTBOJSIINM IIPOBOIOM M MOJHHUEYIOBUTEIIEM HITU
3a3eMJIEHHEM JOJDKHA OBITh He MeHee 1000 MM,

CoenuHSIONME 32)KUMBl U COCAMHUTEIEHBIE OOJITHI JOJDKHBI OBITH M3TOTOBJIICHBI U3 MEIH, MEIHBIX
CIUTaBOB WM CTaJIH, UMEIOIIEH 3aIIUTy OT KOPPO3HH.

2.6.6 YcrpoiicTBa MOJHHE3AMMMUTHOTO 3a3eMJIeHHS.

2.6.6.1 MonHHNe3amUTHOMY 3a3eMJICHHIO, YKa3aHHOMY B 2.6.1.2, moanexar M30JMpOoBaHHBIE METall-
JIUYECKUE KOHCTPYKIIMU, TOJBHXKHBIC COCAMHEHUS, TPYOONPOBOMBI, 3KpaHBI ANEKTPHUUSCKHUX CETeH W
JUHHNA CBSI3U, Y376l BBOJIA BO B3PBIBOOIIACHBIE TIOMEIIICHUS.

2.6.6.2 TpyOompoBonbl st HEQTEMPOAYKTOB, a TaKKe BCE MPOUYHE TPyOONPOBOMBI, CBS3aHHBIE CO
B3PBIBOOITACHBEIMY TIOMEIICHUSIMH M PACIIONIOKEHHBIC HA OTKPHITHIX yUaCTKaX MaTyObl FIIA B TIOMEIICHUSX,
HE UMEIOIIUX JIEKTPOMArHUTHOTO KPAHUPOBAHUS, JOJDKHEI 3a3€MIISIThCSI HA KOPITYyC CyZIHA HE 0oJiee 4eM
yepe3 kaxaplie 10 M mo qyuHe.

TpyOoIpoBOIBI, pacloIOKEeHHBIE Ha TMaiy0e, Ille BO3MOXKHO TMOSBIIEHHE B3PHIBOOIACHBIX Ta30B, HE
CBSI3aHHBIC CO B3PBHIBOOIIACHBIMHU MTOMEIICHHUSMH, TOJDKHBI 3a3eMIIATHCS Ha KOPIYC CyAHAa He Oojee deM
gyepe3 Kaxapie 30 M 1o JuInHe.

2.6.6.3 Meramndeckue YacTH, HaxOASIIMECS BONHM3W OTBOASINUX IPOBOJOB, JOJKHBI OBITh
3a3eMJICHBI, €CIIH OHU HE paCIOJOKEHbl Ha 3a3eMIICHHBIX KOHCTPYKIHAX WIM HE HUMEIT WHOTO
METAJTMYECKOTO KOHTaKTa ¢ KOPITyCOM Cy[OHA. YCTPOWMCTBAa WJIM METAITMYECKHE YacTH, HaXOISIIUECS
Ha paccTossHUA 10 200 MM OT OTBOISIIUX IPOBOOB, MOJIKHBI OBITH COSTMHEHEI C OTBOISIIAM ITPOBOIOM
TakuM 00pa3oM, 4TOOBI HCKITF0YaIach BO3MOXKHOCTh 00pa30BaHUsl BTOPHYHBIX UCKPEHUH.

2.6.6.4 Bce coelHEHUS 3JICMEHTOB 3a3¢MJICHHSI JIOJDKHBI OBITh IOCTYITHBI JJISI KOHTPOJISI U 3AIUIICHBI
OT MEXaHMYECKHUX MMOBPEKIACHUH.
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2.7 PASMEIIEHHUE 2JIEKTPUYECKOI'O OBOPYJIOBAHMUS

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

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

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

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

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

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

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

2.8.1 /[IBepu cHnenuaJbHBIX JJIEKTPUUECKUX TOMEIIeHUN TOJDKHBI 3aKpbIBaTbCcsl Ha 3aMOK U
OTKPBIBATHCSI HAPYKY.

Ecnu n1Bepr BBIXOIST B KOPUAOPHI U MPOXOABI KWIBIX U CITyKEOHBIX ITOMELICHHH, JOITYCKaeTCsl, YTOOBI
OHH OTKPBIBAIUCH BHYTPh NPH YCJIOBUM YCTAHOBKH OIpaXKIeHHH M ynopoB. Ha nBepsx mOKHA HAXOOUTHCS
TpeocTeperaromias Haamuce. M3 moMernenus qBepr TOKHBI OTKPHIBATHCS 03 PUMEHEHHS KITIoYa.

2.8.2 CnenuaiibHEIE SJIEKTPUICCKUE TIOMEIIEHUS HE TOJDKHBI OBITh CMEKHBIMH C IIUCTEPHAMH BOCTLIIA-
MEHSIoUMXcA Kunkocte. Ecnmu manHoe TpeOoBaHHWE KOHCTPYKTHBHO HEBBINIOIHUMO, JOJDKHBI OBITH
IOPUHATBL MEpPBI, HCKIIOYAIONIME BO3MOXXHOCTH IONAJaHUS BOCIUIAMEHSIOLICIHCS J>KUAKOCTH B 3TH
MIOMEILCHHUS.

2.8.3 He nmomyckaercs yCTpOICTBO BBIXOJOB, OTKPHIBAIOMINXCA MJUTFOMHHATOPOB U IPYTHX OTBEPCTHI
U3 CHEeNHAIbHBIX AEKTPUYECKUX MOMEIIEHNH BO B3PHIBOOMACHBIE TIOMEIIEHUS U MIPOCTPAHCTBA.

2.8.4 B crnenuanbHBIX 3JEKTPUYECKUX IOMELICHHUSIX, B NPOXOJax M MeCTax OOCIy)KMBaHMS HpHU
YCTaHOBKE 3JICKTPUUECKOr0 000pPYIOBAHUSI OTKPHITOTO HCIIOMHEHUS JOJDKHBI yCTAHABIMBATHCS MIOPYIHU
M3 U30JIIMOHHOTO Marepuaa.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI1-27

2.9 JIEKTPHYECKOE OBOPYJOBAHUE B3PbIBOZAIINMIIEHHOI'O UCITIOTHEHHUSA

2.9.1 TpeOoBanus HacTOsIIEH TNIaBbI OTHOCATCS K 0OOpPYZOBaHHIO, KOTOpOE YCTaHABIMBAETCS Ha
CyZax, B 3aKpPBITBIX U MOTY3aKPBITBIX MOMELIEHUSIX U MPOCTPAHCTBAX, B KOTOPBIX MOTYT 00pa30BbIBaThCA
B3PBIBOOIIACHBIE CMECH ITapPOB, Ta30B U IBLUTH C BO3AYXOM.

K Takum nmomemeHusiM 1 IPOCTPAHCTBAM OTHOCSTCS MaJSIpHBIE, ()OHAPHBIE (JIs1 MacTISTHBIX (hOHApeid),
MOMEMICHNS JUIA XpaHeHHUs 0aJUIOHOB ¢ BOCIUIAMEHSIOMIMMCS Ta30M, aKKyMYJISITOPHBIE M TIOMEIIEHUS, B
KOTOPBIX HaXOJSATCS IIMCTEPHBI, MEXaHU3MBI U TPYOONPOBOABI I BOCIUIAMEHSIOLINXCS >KMIKOCTEH C
Temrepatypoit Bensiku 60 °C 1 HuKe.

JomomautensHple TpeOOBaHUS K YCTAHOBKE JJIEKTPUYECKOrO O0OpYyAOBaHUS Ha He(TEHAIWBHBIX
cyaax MpHUBeIeHHI B 19.2; Ha cymax I IEpPEeBO3KH TPAHCIIOPTHBIX CPENICTB € TOILIMBOM B Oakax — B 19.3;
Ha Ccylax, MepeBO3sIIIUX OMacHble rpy3sl — B 19.11.

2.9.2 B3ppIBO3aIIMIIEHHOE HCIOJHEHHE 00OpPYIOBaHUS JOHKHO OBITh MOATBEP)KACHO CBUAETEIHCTBOM,
BBIJJAHHBIM KOMIIETEHTHOM oOpraHu3anuei. [y mpocThIX 3JIEKTPUYECKHX AarlaparoB M KOMIIOHEHTOB,
yKazaHHBIX B 19.2.4.1.2 m 19.2.4.2.3, cBUAETEILCTBO KOMITCTCHTHOW OpraHM3allid B OOJIACTH B3PHIBO-
3aIIMINEHHOCTH He TpeOyercs. Hanmnune monTBepkKIeHrsT W3TOTOBUTENS O COOTBETCTBUH H3ICTHS CTaHAAp-
tam MOK 60079-11 u 60079-0 (nnm aHATOTUYHBIM HAIIMOHATGHBIM CTAHIAPTaM) SBISIETCS JOCTATOUHBIM.

2.9.3 Bo B3pHIBOONAcHBIX IOMEHIEHHAX M TPOCTPAHCTBAX MAONMYCKAeTCs YCTaHABIMBAaThb 3JIEK-
TPUYECKOe OOOpYIOBaHWE TOJHKO B3PHIBO3AIIMIIEHHOTO WCIOIHEHHs] C YPOBHEM B3PBIBO3AIIUTHI,
COOTBETCTBYIOIIMM KaTe€ropyu ¥ TpyIIe HanOoJiee OMacHOW ra30BOM CMecH:

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

.2 momereHus Uit 6aoHoB ¢ razoM — noarpynna [IC, temneparypHsriii kinace T2;

.3 akxkymynstopasle — noarpynna IIC, Temneparyphsiit knacc T1;

.4 TIOMEUIeHHs, B KOTOPBIX HAXOAATCS LMUCTEPHBI, MEXaHWU3MBI M TPYOONPOBOIBI JJs BOCILIA-
MCHSIOIIUXCS JKUIKOCTEH ¢ Temmeparypoit Bemblmky 60 °C u Hbke — moarpynma [1B, TemmepaTypHbIid
kmacc T3.

YcTaHoBKka BUOPATOPOB AXOJIOTOB M MX Kabeseil nomkHa oTBeuarsh TpeboBanusam 3.7.4 u 3.8.3 wactu V
«HaBuranuonnoe obopynoBanue» IlpaBui mo 000pyIOBaHHUIO MOPCKUX CYIOB, & YCTaHOBKA 3JIEKTPO/BU-
rareiell BEeHTWISATOPOB B MOMEIIEHUSIX, TPUCIOCOOIEHHBIX ISl IEPEBO3KU B3PHIBOONACHBIX T'PY30B, —
tpeboBanusaM 12.7.4 gactu VIII «Cuctemsl 1 TpyOOIIPOBOIBD.

294 B momemieHusX, B KOTOPBIX IBUIb FJIM BOJIOKHO MOXKET OOpa3oBaTh B3PHIBOOIACHBIC CMECH C
BO3/yXOM, JIOJDKHO YCTAHABIIMBAaThCS EKTPUIECKOe 000pYAOBaHNE CO CTENEHbIO 3aIlUThl He HiDke, ueM [P63.

Ecnu mosiBneHue B3pHIBOONACHOM MBUIEBOJIOKHUCTOM CMECH MOXKET BO3HUKHYTh BPEMEHHO B
pe3ynbTare MOBPEXKIEHUS WM HEIUIOTHOCTEH pabOTaoNMMX TEXHOJIOTHYECKUX YCTPOHCTB HIIHM IIpe-
KpalleHusl NEHCTBUS BEHTWISIHH, TO B TaKHX CIyYasX [OITyCKAeTCs yCTaHOBKA JJIEKTPUYECKOTO
000pymOBaHUS CO CTENEHBIO 3amuThl [P55.

OnexTpryeckoe 000pyIOBaHHWE, YCTAaHOBJIEHHOE B TOMOOHBIX ITOMEIIEHUSX, IODKHO HMETh TaKyro
000J104KY, YTOOBI TeMIepaTypa €€ BEpPXHUX TOPHU3OHTAJIBHBIX WM HAKJIOHHBIX K TOPU30HTAIM I0J YIJIOM
o 60° 371eMEHTOB B YCIIOBHUSX JUIMTEINBEHON pabOThI ObLIa, IO KpailiHel mepe, Ha 75 °C Hibke TeMnepaTrypsl
TIICHUS] UMEIOIIIEiCs B JAaHHOM TTOMEIICHUH ITbUIH (TEMITeparypy TICHHS CIEMyeT ONPENessTh IS CIIOS MbITHA
TOJIIIUHON 5 MM).

2.9.5 CpeTHNBHHMKHA BO B3PBIBO3ALIMIICHHOM HWCIIOJHEHHU JOJDKHBI OBITH YCTaHOBJICHBI TaKUM
00pa3oM, 4TOOBI BOKPYT HHX, 32 UCKIIFOUYCHHEM MeCTa KPEIUICHHUs, OCTaBalloCh CBOOOHOE MPOCTPAHCTBO
mupuHOil He meHee 100 MM.

2.9.6 Kaxmoe obopynoBaHHe, yCTaHOBIEHHOE BO B3PHIBOOMACHBIX NMOMEMICHUSAX W MPOCTPAHCTBAX,
KpOME TOXKapHbIX H3BeIIaTeNneil, JAODKHO HMMETh BBIKIIIOUaTeNb, OTKIIOYAIONINI BCe IMPOBOAA IMOJ
HanpspKEHUEM M YCTaHOBIICHHBIH B 0€3011aCHOM MecTe BHE B3PBIBOOMACHBIX ITOMEIIEHUH U IPOCTPAHCTB.

2.9.7 HemnocpeacTBEHHOE KPEIUIEHUE AIEKTPHUECKOTO O00OPYIOBaHUS K CTEHKaM IMCTEPH TOPIOYUX
JKUJIKOCTEH He JomyckaeTcs. Bo Bcex ciydasx 3JeKTpHuecKkoe OO0OpYIOBaHWE JOJDKHO KPEIHTHCS Ha
PAcCTOSHUM HE MEHee 75 MM OT CTEHOK LIUCTEPH.
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2.9.8 B 3aKkpBITBIX W MONY3aKPBITHIX ITOMEIIEHUSIX, B KOTOPBIX HE MOTYT 00pa30BaThCsl B3PBHIBOO-
MacHbIE CMECH TapOB WJIHM T'a30B, HO MMEIOIINX OTBEPCTHS, BEAYIINE BO B3PHIBOOIACHBIE TOMEIICHUS,
JIOJTDKHO YCTAaHABJIMBATHCS, KaK MPABUIIO, SJEKTPUIECKOE 000PYI0BaHNE B3PHIBO3AIIHUIICHHOTO HCITOTHE-
HUSL.

JonyckaeTcsi yCTaHOBKA SJIEKTPUUECKOTO 000pYIOBaHHs HEB3PHIBO3AIINIICHHOTO UCTIONHEHHUS, €CIIH
BBITIOJIHSIOTCSL CIIEAYIOIIHNE YCIOBUS:

.1 mpu npekpameHuW IEHCTBHUS BEHTWIALNNW JOJDKHA cpabaThlBaTh CHUTHaiHM3alus (CBETOBas M
3ByKOBasl), a TAaK)K€ aBTOMAaTHYECKH OTKIIOYaTbcsd NMUTaHHWE (B OOOCHOBAaHHBIX CIIydasx C BPEMEHHOMN
3aJIEPXKKOM) IIMEKTPHUIECKOTO 000pyIOBaHHUS;

.2 IOJbKHA MIPeayCcMaTpUBaThes OJIOKMPOBKA, 00ECIEYNBAIONIAsl BO3MOKHOCTD MTOJKITIOYCHUS SIEKTPH-
YEeCKOr0 000pyIOBaHUsI TOIBKO MOCIIE TOCTATOYHOTO MPOBETPHUBAHUS MTOMENIEHHS (BO3IyX B TIOMEIICHUH
ciemyeT cMEHHTh He MeHee 10 pas).

2.9.9 B orcekax/TproMax Ui TEPEBO3KH B3PHIBOOMACHBIX TPY30B JJIEKTPUUYECKOE OO0OpYIOBaHWE,
KOTOpOE€ HE SBIAETCA HEOOXOAMMBIM JUIsI O€30MacHOCTH W YIPABICHHUS CYAHOM, IOJDKHO HMETh
BO3MOXHOCTBH MOJHOTO OTKIIOYEHHUS W OBITh 3alMIIEHHBIM OT HECAHKIMOHWPOBAHHOTO BKIIOYCHUSI.
OTKJIIOUeHNe JOJDKHO TPOM3BOAUTHECA C MECT, PACHOJIOKEHHBIX BHE OMACHBIX 30H, IyTeM CHATHUS
CHEMATFHBIX Pa3beIUHUTENEH, C NCIIOIH30BAHNEM BBIKITIOUATENEH ¢ OIOKHUPYIOIMMH YCTPOHCTBAMHU MITH
UHBIX 3(()EKTUBHBIX CPEJCTB.

B ciyuae HeoOXOOMMOCTH YCTaHOBKH Takoro OOOpyHZOBaHMS IS O€30MacCHOCTH W YIpaBJICHHS
CYIHOM, OHO JOJDKHO OBITH B3PHIBO3AILIUINEHHOTO HCIOIHEHUs: UcKpoOe3onacHoe (Exia wmu Exib), c
000J109KO¥ 10T M30BITOYHBIM JaBieHHEM (EXp), ¢ B3pBIBOHETIPOHHUIIAEMOH 000JI0uK0# (EXxd), TIOBBIICH-
HOH HaJIe:KHOCTH TIPOTHUB B3pEIBa (EXxe).

2.9.10 Bo B3pbIBOOMACHBIX MOMEIICHUSAX M TMPOCTPAHCTBAX pa3pelaercst MpOKIaAbIBaTh Kaleinu,
NpeAHa3HAYCHHBIE TOJBLKO AJIS 3JEKTPUUYECKOr0 00OPYJOBaHMs, YCTAHOBICHHOTO B 3THX MOMEIICHUIX U
MPOCTPAHCTBAX, NPU YCIOBHH BHINONHEHUs TpeOoBaHuii 2.9.11. [lomyckaercs MpoKajKa TPaH3UTHBIX
kabejeil depe3 YyNMOMSHYTbIe TOMEIIEHUS W TPOCTPAHCTBA MpPH YCIOBUU BHIOJIHEHHS TpeboBa-
auit 2.9.11 — 2.9.15. Coenunenns xabenei, MPOJ0KCHHBIX BO B3PBIBOOITACHBIX 30HAX, HE JOITYCKAIOTCS.

2.9.11 Kabenn, mpoJoKeHHBIE BO B3PHIBOOTIACHBIX IMMOMEIICHISIX U MPOCTPAHCTBAX, HOJDKHBI HMETh:

.1 MeTamn4eckyo OpPOHIO WM OIUIETKY, MOKPBITYI0 HEMETAJUNIMYECKOH 0OO0JIOUKOM, HITH

.2 CBUHIIOBYIO0 00OJIOUKY C JTOTIOJIHUTEINLHOW MEXaHUUECKOW 3alllUTOM; WITH

.3 MenHyr0 000JI0YKY MM O0O0JOYKY M3 HEpKaBEIoIIel CTalu (TOJNBKO sl Kabesel ¢ MUHEepaIbHOM
H30JISITIACH).

2.9.12 Kabenu, mpoxoasiiue yepe3 B3pbIBOONACHbIE IIOMEIIEHHS 1 MPOCTPAHCTBA, CIEAYET 3aIlUIIaTh
OT MEXaHMUYECKHUX MOBPEXKACHUH.

IIpoxoner xabenerr uepe3 manmyObl U TEepeOOPKU JOJDKHBI OBITh YIDIOTHEHBI Ui MPEIOTBPAIICHUS
MIPOHUKHOBEHHUS B3PHIBOOIIACHBIX T'a30B WIJIH MapOB.

2.9.13 Bce skpaHBl, a TakkKe METAJUIMYECKHE OIUIETKH Kaleylel Ierneld MUTaHWS DSIEKTPHYECKHUX
JIBUTATENIeH U Ieneil OCBeIIeHus, MPOXOAIINX Yepe3 B3PHIBOOMACHBIE MTOMENIEHHS U MPOCTPAHCTBA MIIH
MUTAIOIIUX DJJIEKTPUYECKOe 000pyAOBaHUE, YCTAaHOBJICHHOE B OJTHUX IOMEIICHUSX, IOJDKHBI OBITH
3a3eMJICHBl Ha 000X KOHIIaX.

2.9.14 Kabenu nckpoOe30macHbIX Ienei JTOKHBI MPOKJIAIbIBAThCS OTACIBFHO OT JPYrHX Kadeneid u
COOTBETCTBOBATH TpeOoBaHUAM cTaHaapToB MOK 60079-14 m MDBK 60079-25.

2.9.15 Kabenu nepeHOCHBIX AJIEKTPUUECKUX YCTPOICTB, 3a UCKIIIOUEHHEM Kabesel HCKpoOe30macHbIX
Lene, He JODKHBI IPOXOAUTh Yepe3 B3PHIBOOIIACHBIE TIOMEIIEHUS W POCTPaHCTRA.

2.9.16 JlononHuTENbHBIE TPeOOBaHUS K YCTAaHOBKE DJJIEKTPUYECKOTO OOOPYIOBaHHS B MAISIPHBIX
TTOMEIICHHUSX.

2.9.16.1 B ManspHbIX MOMEHICHHUSX M B BEHTHIAIHMOHHBIX KaHalaxX, OOCIYXHBAIOIIUX 3TH
TIOMEILICHHUS, JIOMYCKAaeTCs YCTaHABIMBATh TOJIBKO TO AIIEKTPHUECKOE 000pyIoBaHUE, KOTOPOE HEOOXOIMMO
JUIsE 00CITY>KMBaHUS TAHHOTO TTOMEIIEHMS.

Taxoe anmexTpuyeckoe 000pyAOBaHHE TOJHKHO OBITh B3PHIBO3ANIMIEHHOTO HCIIOJHEHUS: UCKPOOE30-
nacHoe (Exi), ¢ 000m04YKON oA W3OBITOYHEIM HaBieHHEM (FEXp), ¢ B3PHIBOHETIPOHHUIIAEMON 00O0JIOUKOM
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(Exd), ¢ mOBBINICHHOW HAIEKHOCTHIO MPOTHUB B3pbIBa (FEXe), WM UMETh CHEHUANBHYIO 3auTy (£XS).

2.9.16.2 MunuMaibHBIe TPeOOBAHUS K JICKTPHICCKOMY OOOPYIOBAHUIO IO YPOBHIO B3PHIBO3AIIHTHI
JIOTDKHBI COOTBETCTBOBATh KaTeropuu ra3zoBoii cmecu IIB u rpymme razosoit cmecn T3.

2.9.16.3 Kabenu (TpaH3WTHBIC, MECTHBIC), POKJIAJBIBAEMBIE B MAIISPHBIX MOMEIICHUSIX W B TPOC-
TPaHCTBAaX, yKa3aHHBIX B 2.9.16.4, NOKHBI UMETh METAJUIMYCCKYIO OPOHIO WM JOJDKHBI OBITH TPOJIO-
JKEHBI B METAITMYECKHUX TPyOax.

2.9.16.4 B mpocTpaHCTBaX Ha OTKPHITOM Mamybe B mpenenax 1 M OT OTBEPCTHH NPHUTOYHOH H
BBITSDKHOUW BEHTWJIALIMU WM B MpEaeiax 3 M OT Hapy)KHOTO OTBEPCTHS MCKYCCTBEHHOH BBITSKHOMN
BEHTWISIIUH JOIYyCKaeTcsl YCTaHaBIMBAaTh CIEAYION[ee JJIEKTPUUECKOe O0O0OpyJOBaHHE: B3PHIBO-
3alUINEHHOTO HWCIOJIHECHUS B COOTBETCTBUMU ¢ 2.9.16.1, B3pBIBO3AIIMIICHHOTO HCHONHEHUS (FEXxn),
o0opynoBaHKe TaKOW KOHCTPYKITUH, KOTOPOE HE MOXKET CO3/[aBaTh AYTY WU HCKPHI, @ €T0 TOBEPXHOCTh HE
HarpeBaeTcs J0 OMAcCHBIX TeMIIepaTyp BO BpeMsl HOPMAIIbHOW PaOOTHI.

2.9.16.5 3akpeIThIe MPOCTPAHCTBA, BEAYIIHNE B MAJSIPHBIE TOMEIICHHUS, MOTYT pacCMaTpHUBaThCs KaK He
OTIaCHBIC, €CJIM BBITIONHEHBI BCE YKA3aHHBIC HIKE YCIOBHS:

.1 nBepp B ManspHOE MOMENIEHHE 00eCIIeYnBaeT Ta30HENPOHUIIAEMOCTh, HE UMEET YIEPIKUBAIOIINX
YCTPOMCTB B OTKPBHITOM COCTOSIHUM M UMEET CaMO3aKpPHIBAIOIIee YCTPOMCTRO;

.2 MaJIIpHBIC TIOMEIICHIS 00ECIIEYNBAIOTCS HE3aBUCUMOM €CTECTBEHHOW BEHTIIIAIIMOHHOW CHCTEMOH,
uMerotei 3a00p BO3Ayxa U3 MECT, PACIOJI0KEHHBIX BHE B3PHIBOOTIACHBIX MPOCTPAHCTB;

.3 Ha BXOJI¢ YCTaHABIUBAIOTCS MPEIOCTEPETAIOIINE HAIITUCH, U3BEIIAIOIIUE O HAJTMYUH B TIOMEIICHUSIX
OTHEOTACHBIX YKUJIKOCTEH.
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2.10 AHTUCTATHYECKOE 3A3EMJIEHUE

2.10.1 AHTUCTATHYECKOE 3a3eMJICHHE SIBIISICTCS 00SI3aTEIbHBIM CPEJICTBOM 00CCIIEUEHUS IeKTPOCTa-
TUYECKOH HMCKpPOOE30MacCHOCTH i BCEX THIIOB CYJOB, TJI€ MMEIOTCS B3PHIBOONACHBIC MOMEUICHHUS W
MPOCTPAHCTBA.

2.10.2 OGopynoBaHHe, YCTAaHABIMBAEMOE Ha CYAaX, B 3aKPBHITHIX U IONY3aKPBITHIX TMOMEIIEHUSIX U
MIPOCTPAHCTBAX, B KOTOPBIX MOTYT OOpPa30BBIBATbCS B3PHIBOOMACHBIC CMECH IMapOB, I'a30B U IBUIA C
BO31yX0M (cM. 2.9.1), a Takxke J1r000€ epeHOCHOE 000PYA0BaHHE, BHOCUMOE M YCTAHABIUBAEMOE B TAKUX
MOMEIICHUSX, JOJDKHO UMETh aHTHUCTAaTHYECKOE 3a3eMIICHHE.

2.10.3 TpeOyercss NpUMEHEHHWE MPOBOJHUKOB AHTUCTATUYECKOTO 3a3eMIICHHS ISl CIEIYFOIIEro
o0opynoBaHMsI, HE HMEIOIIETO HETIOCPEICTBEHHOE COEAMHEHHE C KOPIIYCOM CYHIHA!

.1 BKJIaIHBIX TPY30BBIX TAHKOB;

.2 DJIEKTPUYECKH OT/EICHHBIX OT KOpITyca Cy[JHa TPY30BBIX TAHKOB H TPYOOIPOBOJIOB;

.3 coeauHeHuil TpyO, yCTaHOBIEHHBIX Ui AEMOHTaXXa ChEMHBIX MaTpyOKOB;

.4 apMaTypsl ¢ TOKOHENPOBOISAIINM (HAPUMep, U3 MOIUTETPAPTOPITHIICHA) MaTePHUAIOM POKIaOK
WM YIUIOTHEHUH.

2.10.4 He TpebyeT mpuMEHEHHs! NMPOBOAHUKOB AHTHUCTATHUYECKOTO 3a3eMIICHHs clenyroiiee 00op-
yIOBaHUE:

.1 3a3emileHHOE B COOTBETCTBHU C TPEOOBaHUSMU 2.5 CTAlMOHAPHOE W MEPEHOCHOE SJIEKTPUIECKOE
o0opymoBaHHUEe, SKPaHUPYIOME 000JIOUKH U METaJTHIecKass OpoHs Kaderei;

.2 TpyOBI U TpoKiIanKky Kabenei n xabenpHbIe KaHAbI, 3a3eMJIeHHBIE cortacHo 16.8.8;

.3 anekTpoobopynaoBaHue, 000pYJIOBaHHE aBTOMATH3AIMU, PATH0000pPYIOBaHHE UM HABUTAIMOHHOE
o0opynoBaHue, 3a3eMJICHHOE cOmIacHo 2.2.2;

.4 o0opynoBaHHe M KOHCTPYKIIMY, HMEIOIIIE MOJIHUE3AIUTHOE 3a3eMJICHHE COTIacHO 2.6.6.

2.10.5 YcTpoiicTBO M KOHTPOJIb AHTUCTATUYECKOI0 3a3eMJIeHHS].

2.10.5.1 KoHCTpyKmmsi W MecCTa NPHUCOSIUHEHHUS TIPOBOJIHUKOB AHTHUCTATUICCKOTO 3a3eMIICHUS
JIOJDKHBI OBITh 3alIMINEHBI OT MEXaHMYECKHUX TIOBPEKICHUNW M HE MOJBEPraThCs BO3JICUCTBUIO
3arpsi3HEHUHN C BBICOKUM YJICJIbHBIM COIMPOTUBIICHUEM, HAITPUMEP, KOPPO3UPYIOLIUX BEIISCTB UIH KPACKH.
[IpoBOMHUKK AHTHUCTATUYECKOTO 3a3€MIICHUS JOJKHBI OBITH XOPOIIO BHIUMBIMH, YTOOBI OIPEIEIIUTh
HaJIA4Yhe BO3MOXKHBIX MOBPEXACHUN. YCTaHOBKA M 3aMEHA MOBPEXIEHHBIX MPOBOJHHUKOB JOKHA OBITH
JIETKO TOCTYIHOM.

2.10.5.2 Cnioco0 mpucoeAnHEHHsI TIPOBOAHUKOB aHTUCTATUYCCKOTO 3a3EMJICHUS K HEMETAJLITMUECKOMY
000py/IOBaHKIO, HAITPUMEP, K TIACTMACCOBBIM TPYOOIIPOBOJIaM, JTOJKEH OBITh OIMPESIICH U3rOTOBUTEIIEM
obopynoBanusi. KoHCTpyKIHs NPOBOAHUKOB aHTUCTATUYECKOTO 3a3€MIICHUS, SIBISIFOIIUXCS COCTaBHOMN
YacThI0 TIOCTaBISIEMOTO Ha CYAHO OOOpYHOBaHMS, JOJDKHA OTBEYAaTh TPEOOBAHUSM COOTBETCTBYIOIIHMX
yacreit [IpaBun nim oqoOpeHHsIx Permctpom cranmaprTos.

2.10.5.3 KoHTpOJb CONPOTHBIICHUS AHTHCTATHYECKOTO 3a3€MJICHHSI JIOJKCH IMPOU3BOAUTHCS Mep-
E€HOCHBIMH MPUOOpaMU JIF0OOTO THIA C ONEPATUBHBIM HAMPSKCHUEM MOCTOSHHOTO ToKa He Oosiee 10 B.
W3MepeHHass BemWYHMHA CONPOTHBICHHS MEXIy KOHTPOJHMPYEMBIM OOOPYIOBaHUEM, MAETabi0, KOH-
CTpyKIHei ¥ KOPITyCOM CyIHA He J0/DKHA mpeBbimarh 10° OM mpu miomaam KOHTaKTa H3MEPHTETBHOTO
3MEKTPOJIA C OBEPXHOCTHIO 060pynoBaHus He Goxee 20 MM .
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2.11 YCTPOMCTBA U CUCTEMBI KOHTPOJISI CONPOTUBJIEHUSA W3O

2.11.1 B xaxmoi H30JUPOBAHHON CYIOBON DJICKTPOIHEPTETUUCCKONW CHCTEME C HOMHHAIBHBIM
HanpsbkeHneM Bbiie 50 B mepemenHoro Toka mim Bhimie 110 B mocTosHHOrO Toka OMKEH OBITh
MPEeAYyCMOTPEH aBTOMATHYECKHA HENPEPBIBHBIH KOHTPOIb BEIWYUHBI CONPOTHBICHUS H3OJISIIIUN
TOKOBEAYIINX YaCTe OTHOCHUTENIbHO KOpIyca cymaHa. VHTepBanm Mexay 3amepamMH MpH MEepHOAHYECKOM
KOHTpOJIE He JoirkeH mpesbimars 300 c.

2.11.2 B cersx ¢ nampsikernuem 1000 B u Ooiee KOHTPOJIH COMPOTHUBICHUS HW3ONSIIHH CIEAYET
OCYIIECTBISATH TOJBKO MO/ HAPSKEHUEM C UCIIOIb30BAHUEM MMACCUBHBIX METOJIOB KOHTPOJIS (HAIIPUMeED, C
WCTOJIB30BAHUEM TPAHC(POPMATOPOB TOKA HYJIEBOW MOCIIEIOBATEIHHOCTH).

2.11.3 YcrpoiicTBa KOHTPOJISI COMPOTUBIICHUS U30JISIIUU B ceTIX ¢ HanpsbkeHueM 10 1000 B momxHbI:

OBITH OCHAIIICHBI HHIUKATOPOM, ITOKA3BIBAIOIINM BEITUMIHHY COIPOTUBIICHUS W3OJIAIINM;

MMETh CBETOBYIO WM 3BYKOBYIO CUTHAJM3AIMIO TPU CHUKECHUH KOHTPOJIUPYEMOW BEIMYMHBI HIKE
YCTaHOBJIGHHOTO TIpefienia;

MTO3BOJISITH OCYIIECTBIATH IIABHYIO PETYIHPOBKY BETMYHHBI YCTaBKU CPaOaThIBAaHHUS CUTHATU3AINHN B
nmuamna3zoHe oT 100 mo 5 kOM. Tekyrmmas BennuuHa yCTaBKH JODKHA WHIUITUPOBATHCS;

006namate OBICTPOACHCTBHEM, TOCTATOUHBIM [UJISI MPOBEACHHS 3aMepa BEIUYHMHBI COMPOTHUBICHUS
W30JISIIUH B CETAX C CYIIECTBYIOIIMMH YPOBHSAMU €MKOCTH 32 BpeMsI U3MEPUTEIBHOTO LIUKIIA yCTPOICTBA,
KOTOpO€ He JTOJDKHO mpeBbimarh 30 c;

CO3/1aBaeMbIil YCTPOMCTBOM KOHTPOJISI H3MEPHUTEIHHBIN TOK BO BCEX PEKUMax (B T. 4. B IIEPEXOAHBIX)
He joipkeH npeBeimark 0,03 A;

JIOJKHA OBITH MPEAYCMOTPEHAa BO3MOXHOCTHh NMEPHOAMYECKON MPOBEPKH HCIPABHOCTH B YCIOBHSIX
SKCIUTyaTallud MyTEeM CO3JIaHUS HMCKYCCTBEHHOH YTEUKM Ha 3€MIII0 4Yepe3 aKTHUBHOE COIPOTHUBIICHUE,
paBHOe 80 % COMPOTUBJICHUS CpadaThIBAHUS COOTBETCTBYIOINIEH yCTAaBKH.

2.11.4 PacmnonoxeHue yCTPOHWCTB KOHTPOJSI COIPOTHBICHUS H3OJLIIMH JOJDKHO OTBEYaTh TpeOoBa-
HusM 4.6.4.7.
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3 OCHOBHOM UCTOYHUK DJIEKTPUUYECKOM DHEPIUU

3.1 COCTAB 1 MOIITHOCTHh OCHOBHOI'O HICTOYHUKA SJIEKTPUUYECKOMN SHEPTUA

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

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

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

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

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

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

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

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

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

aBTOMATUYECKUN IMYyCK PE3EPBHOTO TE€HEPATOpa JOCTATOUYHON MOIIHOCTH W MHOAKIIOUYEHHUE €ro Ha
muHabl TPI B Teuenue 45 c;

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

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

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

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

.1 X010BOTO pexXHUMa;

.2 MaHEBpOB;

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

4 IpyTUX pEeXUMOB B COOTBETCTBUU C Ha3HAYECHUEM CYIHA.

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

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

3.2.1 O0uue TpedoBanms.

3.2.1.1 [Ipurarenu, mpeaHa3HauE€HHbIC AJISl MIPUBOJA T'EHEPATOPOB, AOJDKHBI OTBEYaTh TPeOOBaHUSIM
pa3zn. 2, 3 u 8 wactu [X «MexaHU3MBD» U JIOTOIHUTEIHHBIM TPEOOBAHUAM HACTOSIICH TJIABHI.

3.2.1.2 TeHeparopbl IOJDKHBI PACCUMTHIBATHCS Ha HEMPEPBHIBHYIO pabOTy ¢ YYETOM CHIDKCHUS
MOIITHOCTHY TP 3KCIUTyaTalliy Cy[JHa B YCIOBHUSX, yKa3aHHbIX B 2.1.1.1.

3.2.1.3 [Ipu KOPOTKUX 3aMBIKAHUSIX B CYAOBOW CETH I€HEPaTOPHI AOJKHBI O0ECICUUBATH BEIUYHHY
YCTaHOBUBIIETOCS] TOKa KOPOTKOTO 3aMBIKaHU, JOCTATOUHYIO JUIA CpabaThIBaHUS 3allUTHBIX YCTPOUCTB.

3.2.1.4 PerynupoBaHue HapsDKEHUs TEHEPATOPOB JIOJDKHO 00€CIIeUrBaThCs B Mpeieiax, yka3anHbix B 10.6
u 10.7 HacToAIIEeN YacTH, a 4aCTOThI BpallleHHs1 — B Tpezenax, ykazaHHbiX B 2.11.3 yactu IX «MexaHU3MbD».

3.2.2 Pacnpenesienre HArpy3KH NMPHU NapajijiejbHOil padoTe reHepaTopoB.

3.2.2.1 I'erepatopbl NEPEMEHHOTO TOKA, IIPeJHa3HAUSHHBIE JUTS apaJuIeIbHOW paboThI, TOJKHBI CHAO0-
JKaTbCSl TAKOM CHCTEMOH KOMIIEHCAlMM PEaKTUBHOIO TMaleHUs HampsOKEHHs, YTOOBI BO BpeMs
napajyieIbHOM paboThl paclpeleneHre PeakTUBHON Harpy3Kd MEXAy I'€HeparopaMu He OTINYaloch OT
MPONOPIUOHATBPHON HMX MOIDHOCTH Oonee 4eM Ha 10 % HOMHHANBHON pEaKTUBHOW HArpy3KH
HAuOOJNBIIEr0 TeHepaTopa WiIM He Oonee ueM Ha 25 % HOMUHAIBHONH MOIIHOCTH HAaWMEHBIIETO
TeHepaTopa, €ciii 3TO 3Hau€HHE MEHbIIE BBILIIEYKa3aHHOTO.

3.2.2.2 Ilpu napamnensHoil paboTe reHepaTopoB MEPEeMEHHOTro Toka M Harpyske or 20 mo 100 %
0011eli MOIITHOCTH pacHpeAeIeHUe Harpy3K1U MEX Ly TeHEepaTopaMH JOJKHO OBITh B IIpefesiax, yKa3aHHbIX
B 2.11.3 gactu IX «MexaHu3mbD».

3.2.3 Basoreneparopsl.

3.23.1 B cinydae mpuMeHEHMs BaJIOTEHEPATOPOB Ul MUTAHHUS CYJOBOM CETH IOJDKHO OBITH
NPEAyCMOTPEHO ABTOMAaTHYECKOE BKJIIOYCHUE B CYIOBYIO CETh OJHOTO WJIM HECKOJBKHX T'€HEpaTopoB C
HE3aBUCHMBIM NPUBOAOM, JHOO NOIKHA cpabaThlBaTh aBapUHHO-NIPEAYNpPEAUTENbHAsS CUTHAIN3AMS B
MalIMHHOM oTjeneHuH niM B LIIY npu CHM)XEHUH 4acTOTBI CETH HUXKE IOy CTHMOM.

3.2.3.2 Banoreneparopsl, IpeIHa3HaueHHbIE JJIs IMTaHUs OTAENbHBIX MOTpeduTeneii, MoryT paborarb
C XapaKTepUCTUKAMH, OTIIMYAIOIIUMUCS OT yKa3aHHbIX B 3.2.1.4.

3.2.3.3 Banoreneparopsl M MOJYNPOBOJHUKOBBIE NpeoOpa3oBaresnu (MHBEPTOPHI), paboTaromue Ha
CYIIOBYIO CETb, IOJDKHBI BBIACPKHBATH O€3 MOBPEKACHUH KOpOTKHE 3amblkaHusa Ha muHax ['PIL. Ilpu
3TOM JOJDKeH OO0ecClednMBaThCsl YCTAaHOBHUBIIMHCA TOK KOPOTKOTO 3aMBIKaHWS, JOCTATOYHBINA st
cpabaThIBaHHsI 3AIUTHBIX YCTPOMCTB.

3.2.3.4 Banorenepatopsl AOJKHBI OBITH pPacCYMTAaHbl, KaKk MHHHMYM, Ha KpPaTKOBPEMEHHYIO
napajulefbHyI0 paboTy ¢ APYTMMH THUIAMU TEHEpPaTOPHBIX arperaTtoB Ui BO3MOXKHOCTH PYYHOTO, a
TaKXe aBTOMaTHYECKOro (IIpYU HaJIW4YMM) IIEPEeBOJa Harpy3Ku.

3.2.3.5 /lna BajoreHepaTopoB MEPEMEHHOTO TOKa JOJDKHBI OBITh MPETyCMOTPEHBI aBTOMAaTHYECKHE
YCTpOICTBa, MPEIOTBpAIAIOIINe ITEPErpy3Ky M0 TOKY JIEMEHTOB UX CHCTEM BO30YXKIEHUS IMpH pabote ¢
4acTOTOW BparieHus, MeHblield 90 % OT HOMHWHAJIBLHOW M TPOJOKUTEIBHOCTIO Oonee 5 c. [lpu 3Ttom
JIOIyCKaeTcs COOTBETCTBYIOLIEE CHIKEHUE HANpPsDKEHUS Ha KIeMMax TeHepaTopOB.

3.2.3.6 s xaxnoro Banoreneparopa Ha ['PIL 1omKHO OBITH MPETyCMOTPEHO YCTPOHCTBO JIJISl CHATHUS
BO30YXKICHIS, a TAKXKe MPUOOPHI B COOTBETCTBHH C 4.6.4.3.

3.2.3.7 Ilpu BKJIIOYEHMM BajloTeHEepaTopa Ha CYAOBYI0O CETh Ha XOJOBOM MOCTHKE JOJIKHA
ABTOMAaTHYECKH BKIIIOUATHCSl CBETOBAs IPEAyNPEIUTENbHAs CUTHAIN3ALMS O TOM, YTO U3MEHEHHE peXuMma
paloTHI ITIABHBIX MEXaHU3MOB MOXET IPUBECTH K OTKJIOHCHHMIO [IapaMETPOB CYIOBOH CETH, BHIXOASILIMMU
3a mpeaensl, ykazanHaele B 10.6 u 10.7 Hacrosmeit yacTtr, a Takxe 2.11.3 gactu IX «MexaHU3MBD).

3.2.3.8 B BasoreHepaTopHBIX YCTaHOBKaX C IOJYNPOBOAHUKOBBIMU IPEOOPa30BaTEIsIMU AJIEKTPO-
SHEpPTHH JOIMYCKAETCSA HCIOJIb30BaTh I'€HEPAaTOpPhl C HE3aBUCHMBIM INPUBOAOM B KadeCTBE CHHXPOHHBIX
KOMIEHCAaTOpoB. [Ipu 3TOM MeXIy TreHepaTopaMd W WX HPUBOAHBIMU JBUTATEISIMU JOJDKHBI OBITH
YCTaHOBJIEHBI aBTOMAaTUYECKHE Pa300IIUTEIbHbIE My DTHI.
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3.2.4 YTunu3zauuoHHble TypOOreHepaTophbl.

3.2.4.1 Yrunu3zanuoHHBIE TypOOTeHEepaTOpsl, IMpeaHa3HAYeHHbBIE TS MATAHUSA OTACIBHBIX HMOTPeOH-
TeJel, MOTyT paboTaTh C XapaKTepUCTHKAMH, OTIMYAIOIIUMHUCS OT yKa3aHHbBIX B 3.2.1.4.

3.2.4.2 VYrunuzauuoHHbIE TypOOTeHEeparopbl, NIPUMEHSEMbIE JUIS MUTAHUS CYIOBOH CETH, JOJDKHBI
OBITH paccUMTaHbl Ha MapaJUIe]bHYI0 paboTy C TeHepaTopaMH C HE3aBUCHMBIM NMpPUBOAOM. [Ipu sTOM
pacipeiesieHue Harpy3kyd MeXIy arperaramMi JOJDKHO OTBedaTh TpeOoBaHMsIM 3.2.2.
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3.3 YUCJIO U MOIIHOCTb TPAHC®OPMATOPOB

3.3.1 Ha cynax, rme OCBELICHME U JPYyrde OTBETCTBCHHBIC YCTPOWCTBA MHTAIOTCSA Yepe3 TPaHC-
(hopMaropsl, JOHKHO OBITH MPEIYCMOTPEHO HE MEHEE JIByX TPaHC(POPMATOPOB TAKOH MOIIHOCTH, YTOOBI
MIPH BBIXOZE W3 CTPOS CaMOTo OOJBIIOTO U3 HUX OCTAIBHBIE MOTIIU O0ECIIEYHUTH TOIHYIO MOTPEOHOCTh B
AIEKTPUUIECKON SHEPTUH TIPH BCEX YCIOBHIX PabOTHI CymHA.

Eciu npuMeHsieTcsi CeKIIMOHMPOBAaHHAS CHUCTEMa COOPHBIX IIMH, TPAHC(POPMATOPHI TOJKHBI OBITH
MOJIKJTFOUEHBI K Pa3HBIM CEKIIUSM.

Jis cymoB (KpoMe TMacCaXUPCKUX) BAIOBOW BMECTUMOCThIO MeHee 300 OrpaHWYeHHBIX paliOHOB
mwiaBanus R2, R2-RSN, R2-RSN(4,5), R3-RSN u R3 ¢ ycraHOBKOH Majoi MOIIHOCTHU JOIYCKAeTCs
yCTaHABJIMBATh TOJIBKO OIUH TpaHchopmarop.
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3.4 INTAHUE OT BHEIMIHEIO UCTOYHUKA SJEKTPUYECKOMN YHEPTUA

3.4.1 Ecnmu mpemycMmarpuBaeTcsi MHUTAHUE CYIOBOW CETH OT BHENIHETO HCTOYHHKA JIICKTPHUYECKOU
SHEPruM, Ha CY[HE JOJDKEH OBITh YCTAHOBJICH IMUT MUTAHUS OT BHEIIHETO MCTOYHHUKA (cM. Takxke 4.6.4.6).

Jis CyIoB C 3JEKTPHYECKOW YCTAaHOBKOM MalOifl MOILTHOCTH JOITyCKAaeTCs TOAKIIIOYEeHUE Kabenei
MMUTaHAS CYIOBON CETH OT BHEITHETO MCTOYHHKA AJIEKTPHUECKON SHEPTUU HEMOCPEACTBEHHO K TIIABHOMY
pacmpeneIuTeIbHOMY IINTY.

3.4.2 Ha mwuTe mnUTaHUS OT BHEIIHETO MCTOYHHKA D3JIEKTPUYECKON SHEpPTHM JOJKHBI OBITh
MIPEeyCMOTPEHBI:

.1 xIeMMHBIE YCTPOHCTBA IS TIOAKITIOYCHUS THOKOTO Kabers;

.2 KOMMYTallMOHHBIE W 3allUTHBIE YCTPOMCTBAa JUIA BKIIOYCHHS W 3allUTHl CTAllMOHAPHO IMIPO-
JIOXKEHHOTO Kabems ITIaBHOTO PaclpeleiIUTEIbHOTO IINTA; TPH PACCTOSIHUN MEXAY IIUTOM MUTAHHS OT
BHEIIIHETO MCTOYHHUKA JEKTPUIECKON 3HEPTUU U IIABHBIM pacIlpe/leUTENbHBIM IUTOM MeHee 10 M mo
JUTHHE KaOesl 3al[UTHOE YCTPOMCTBO JOIMYCKAETCs HE YCTAaHABIIMBATH;

.3 BONBTMETp WJIM CUTHAJIBHBIE JIAMITBI O HATMYUY Ha KJIeMMax HallpsDKEHHS OT BHEITHETO HCTOYHHKA
TOKa,

.4 yCTpOWCTBO MJIM BO3MOXXHOCTH BKJIFOUEHHSI YCTPOMCTBA I KOHTPOJS MOJSPHOCTH WMIIM TOPSAKA
crnenoBaHus Qas;

.5 xieMMa s 3a3eMIICHUS] HEUTPAJILHOTO TPOBOAA OT BHEIIHETO MCTOYHUKA;

.6 Tabnnuka, yka3elBaoIas HaMpsOKEHHUE, POJl TOKA M 9acToTy;

.7 YCTPOMCTBO MJIsi MEXaHUYECKOTO 3aKpEIUICHHS KOHITa TMOKOTO KaOess, MOABEACHHOTO K IMUTY, U
CKOOBI JUISI TIOABECKH Kabessi, KOTOpble [OJKHBI pacrojlaraTbcsi Ha IIUTE MUTAaHUS OT BHEIIHEro
WCTOYHHMKA MM BOJIM3H HETO.

3.4.3 Tlpu nuTaHUU CYIOBOM CETU OT BHELIHEr0 MCTOYHMKA DJCKTPUUECKON PHEPIUH C 3a3eMJIICHHOU
HEHTpanpio, IIIOMAAb CEYeHUsI HEHTPaIbHOM JXIJIBI JOJDKHA OBITH HE MeHee 1/2 TUIomaay cedeHusl Kbl
MUTAOIIEro Kabers.
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3.5 CUICTEMBI COEJJMHEHUIN ATPETATOB UCTOYHUKA SJIEKTPUYECKOM YHEPTUA

3.5.1 Ecnu arperatbl HCTOYHHKA JIEKTPUYECKON SJHEPTUH HE MTPHUCIIOCOOIEHBI IS ATUTEIHHON mapai-
JICNILHOW pa0oThl HAa OOINME IIWHBI, JOJDKHA OBITh NMPHMEHEHAa CXeMa COCIAMHEHWH, 00ecreynBaroIias
BO3MOXXHOCTh TIOJKITIOUEHHS] WX Ha IMapajule]bHYyI0 paboTy BO BpeMs IepeBoja HAarpy3Kd C OJHOTO
arperara Ha ApyTroi.

3.5.2 T'erepaTopsl MOCTOSIHHOTO TOKAa CMEIIAHHOTO BO3OYXKICHWS, MpeTHA3HAYCHHBIC IS Iapa-
JeTbHOU PabOTHI, TOJDKHEI UMETh YPAaBHUTEIHHBIC COCIMHCHUS.

3.5.3 Eciu mpemycmarpuBaercs mapajuieibHas paboTa TeHEpaTopoB IEPEMEHHOTO TOKa, TO Ha
IJIaBHOM pacrpeieTUuTeIbHOM IUTE JOJDKHO OBITh YCTAHOBICHO CHHXPOHHU3HPYIOIIEE YCTPOHCTRO.

[Ipu aBTOMaTHYECKOW CHHXPOHHU3AIIUH JIOJKHO OBITh MPEAYCMOTPEHO YCTPOMCTBO PEe3epBHON PYIHOMH
CHHXPOHU3AINN OJTHUM OIIePaTOpPOM.

3.5.4 Ilpu ycTaHOBKE HECKOIHKHX T'€HEPATOPOB IMOCTOSHHOTO TOKA HA TIIABHOM PaCIpPEIeIUTEIHFHOM
IIUTE JTOJKHO OBITh YCTAHOBIEHO YCTPOMCTBO IS MOJMAarHUYMBaHUsI.

Taxoe ycTpoicTBO MOXKET OBITh JOMYIIEHO U JJIsi CHHXPOHHBIX T€HEPaTOpOB EPEMEHHOTO TOKA, €CITH
O0HO HEOOXOIUMO IS HAYAIBHOTO BO30YKICHUS.

3.5.5 Ecnu He mnpeaycMmarpuBaeTcs MNapajlieibHOW pabOThl MEXJY CYAOBBIMH M BHEITHUMH
WUCTOYHUKAMU 3JICKTPUYCCKON DHEPTUU HA OOIIME IIUHBI CYAOBOM AIIEKTPHYSCKONW YCTAaHOBKH, CHCTEMa
COCIMHEHHS JIOJDKHA UMETh OJIOKMPOBKY, WCKIIIOYAIOIIYI0 BO3MOXKHOCTH IOJKIIIOYEHHUS WX Ha Iapal-
JIENBHYIO padoTy.

3.5.6 Ecmu OCHOBHOH HCTOYHHK 3JIEKTPUYECCKON DHEPTUU HEOOXOMUM JIsi 00ECIICUCHIS BIDKEHUS
cyAaHa, COOpHBIE IIHWHBI TIABHOTO PACHpPESIUTEIBLHOTO MUTA JOKHBI OBITH Pa3felIeHbl, 0 MEHBIICH
Mepe, Ha JIBE 4acTH, KOTOPhIC B HOPMAJIBLHOM COCTOSHUM JOJDKHBI ObITH COEIMHEHBI aBTOMATHUECKUMHU
BEIKJTFOYATEIISIMH HITH MHBIMHU OJJI0OOPEHHBIMHU CPEJCTBaMU (HAIpUMep, aBTOMAaTHYECKHI BBIKITIOYATENh Oe3
MeXaHW3Ma pacIeTICHHs WIH Pa3beHNUTENb). VcIonp30BaHe OOITOBBIX COSTMHEHUH MEXKTy CEKIIUIMU
I'PII[ B xauecTBe cpeACTBa pa3/ieJI€HUsI IMH HE JOIMYyCKaeTCsl.

[TonkiroueHue reHepaTopoB U AyOIMPOBAHHBIX MOTPEOUTENEH JODKHO OBITh, IO BO3MOXKHOCTH, CHM-
METPUYHO PACHpPECIICHO MEKIY YacTsIMH COOPHBIX IIHH.
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4 PACTIPEJIEJIEHUE DJIEKTPUYECKOM SHEPTUA

4.1 CUCTEMbI PACITIPEJEJIEHUS

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

.1 nepemenHoro toka HanpsbkerueMm g0 1000 B:

.1.1 TpexdaszHas, TpexnpoBoIHAas U30TUPOBAHHAS;

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

.2 JOTOHAUTENHHO T Hanpspkernid 10 500 B BKITIOUUTENHHO:

.2.1 Tpexda3zHas, YeTbIpeXIPOBOIHAS N30IHPOBAHHAS,

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

.2.3 ogHOMa3Has1, IBYXIPOBOIHAS U30JIMPOBAHHAS;

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

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

.3 OCTOSIHHOTO TOKa:

3.1 nBYXTIpOBOHAS W30JUPOBAHHAS,

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

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

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

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

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

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

4.2.1 [lomycTuMBle HampsDKEHHUS Ha 3a)KMMax arperaroB MCTOYHHKA SJIEKTPHUUECKOM DHEPruu C Jac-
toroit 50 m 60 I'y, B 3aBHCHUMOCTHM OT NpPHUHATOM CHCTEMBI pacHpeAeNeHUs dJIEKTPUUECKOH SHEpPIHH,
npuBeneHsl B 4.1. JlonmonHuTenbHBIE TpeOOBaHWsS IUIsl YCTPOWCTB Ha HampspkeHwe Oomee 1000 B
MpUBENEHbI B pa3fl. 18.

4.2.2 JlomycTuMble HaNpsDKEHUS Ha 3aKUMaX MCTOYHUKOB JIEKTPHUIECKON SHEPTHH ITOCTOSHHOTO TOKa
HE JIOJDKHBI MPEBBIIIATh CIAEAYIOMNX 3HAYCHU:

500 B — 11 CHIJIOBBIX CHCTEM;

250 B — nmns cucteM ocBelIeHus, 000TpeBa U IITENCEIBHBIX PO3ETOK.

4.2.3 JlonmycTUMBbIEe HaNpsDKEHHS Ha 3aKUMax MOTpeOHuTeNell MepeMEeHHOro TOKa HE JOJDKHBI MIPEBBI-
I1aTh 3HAYCHWH, YKa3aHHBIX B Ta0m. 4.2.3.

Tabnuna 4.2.3

Ne /i TTorpeburenu Jlonyctumoe HanpsbkeHue, B
1 CrauuoHapHbIe CHJIOBBIE NTOTPEOUTENHN, HAarpeBareIbHble, KaMOYy3HbIE U OTOIUTEIbHBIE MPUOOPHI, 1000
YCTAQHOBJICHHBIE CTAIIMOHAPHO B MOMEIICHUSAX IPYTHX, YEM YKa3aHHbIC B M. 2
2 IlepeHocHbIE CHJIOBBIE MOTPEOUTENM, NMUTAEMBIC OT IITENCEIbHBIX PO3ETOK, YCTAHOBICHHBIX 500

CTAllMOHAPHO BO BPEMs UX pabOTHI, HarpeBaTe/IbHbIE U OTONUTEIbHBIE IPUOOPHI, YCTAHOBIECHHBIE
B KaIOTaX M MOMELIEHUSX JUlsl MacCaxupoB (cm. 15.2.5)

3 OcBeleHye, CUTHAIN3alUs U BHYTPEHHSAS CBSA3b, LITENCENIbHbIE PO3ETKH IS TUTAHUS TIEPEHOCHBIX 250
noTpedutenelt ¢ ABOMHON MM YCUICHHON H30JIIMeH MM 3IeKTPUYESCKU OTASICHHBIX C IOMOIIBIO
H30JIUPYIOIIeTo TpaHchopMaTopa

4 IlITencenbHbIe PO3ETKU, YCTAHOBICHHBIE B MECTaX M MOMEIIECHHAX C MOBBIIICHHON BIAXKHOCTHIO, a 50
TaKke 0c000 CHIPBIX, NPEIHA3HAYCHHBIC I TUTAHUS TOTpeduTesnel 0e3 ABOWHOI Min yCHUIICHHOI
H30JIALUH MM 3JIEKTPUUECKU HE OT/EJICHHBIX

4.2.4 ]JlomycTUMBIC HAINpPsDKEHUS Ha 3aXKUMax IOTPEOUTENEH MOCTOSHHOTO TOKa HE JIOJDKHEI
NPEBBIIIATh 3HAUYCHHUH, YKa3aHHBIX B Ta0M. 4.2.4.

Tabnuuma 424

Ne ni/m Tlorpedurenu Jomyctumoe HanpsbkeHue, B
1 CralMoHapHbIE CUIIOBBIE MOTPEOUTENN 500
HarpesarenbHble, kKaMOy3HBIC H T.II. IPHOOPHI 250
3 OcgeleHne, MTerceIbHbIe PO3eTKU 250

'Bosite mITeICenbHBIX PO3ETOK ¢ HAPSDKEHHEM BBIIIE GE30IIACHOTO, YCTAHOBICHHBIX B IIOMCIICHHSAX C MOBBIIICHHON BIXKHOCTBIO HITH
0c000 CBHIPBIX, JODKHBI OBITH HOMEICHBI HAAMKICH, YKa3bIBAIONME Ha IPUMEHEHUE IoTpeOuTeNell ¢ IBOMHON MIIH yCHICHHOH H30M1Hel Hin
’kKe NOTpeOuTenell, dNEeKTPUIESCKH OTACNCHHbBIX OT HAIPSDKEHUS BBIIIE 6e30MmacHoro.
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4.3 IATAHUE OTBETCTBEHHBIX YCTPOHCTB

4.3.1 Or muH TJIABHOTO PACIPEACTUTEIHHOTO IMHUTa JOJDKHBI MOMydYaTh MHUTAHHUE IO OTACIBHBIM
¢bunepam cieayromue noTpeoHTeNH:

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

.2 DIIEKTpUIECKHE TIPUBOIBI IKOPHOTO YCTpocTBa (cM. Takke 4.3.3);

.3 sneKTpUYecKue MPUBOABI MTOKAPHBIX HACOCOB;

.4 PIEKTpUYECKUE MTPUBOABI OCYIIUTENHHBIX HACOCOB;

.5 anexTpuueckue TPUBOABI KOMIIPECCOPOB M HACOCOB CIPHHKICPHON CHCTEMBI; 00OpyIOBaHHE,
obecnieunBaroliee padboTy MEHOTeHEPATOPOB CUCTEMBI TYIICHHS MTEHOW BBICOKOW KPaTHOCTH;

.6 rupoxommnac;

.7 IUT XOJOAWIBHON YCTAaHOBKH TPY30BBIX TPIOMOB;

.8 anekTpruveckue MPUBOABI arperaroB Bo30YKICHHUS dJICKTPHUCCKON TpeOHON YCTaHOBKH;

.9 CeKkIMOoHHBIC IUTH OCHOBHOTO OCBEIICHHS;

.10 muT pamnooOopyaOBaHHUS;

.11 mUT HaBUTAITMOHHOTO 00OpPYIOBAHWS;

.12 IMT CUTHANTBHO-OTIUYUTENBHBIX (hoHApEH;

.13 cekUMOHHBIE IMUTHI U paclpeleluTeIbHbIe YCTPOUCTBA MUTAHUS APYTHX MOTpeOHTeNnei OTBET-
CTBEHHOTO Ha3HA4YeHUs, OObEAMHEHHBIX MO0 MPHUHIUITY OAHOPOIHOCTH BBHIMOIHAEMBIX (DYHKIIH;

.14 pacmpeneauTenbHBIC YCTPOHCTBA 00BETMHEHHOTO My/IbTa YIIPaBICHHS (CM. Takxke 4.5);

.15 muUT CTAaHIIMN aBTOMATHYECKON CHTHAIH3AIIMN OOHAPYKCHHS TMOXKapa;

.16 snexkTprueckre MPUBOIBI MEXaHU3MOB, 00ECTIEUMBAIOIINX PA0OTy ITIaBHBIX MEXaHHU3MOB;

.17 IUTBl 37EKTPUYECKUX IMPHUBOAOB I'PY30BBIX, LIBAPTOBHBIX, HUIIONOYHBIX M JAPYIMX YCTPOMCTB,
BEHTHIISALIMU M HarpeBaTebHBIX PUOOPOB;

.18 ycrpoiicTBa ynpaBieHus BAHTOM PETYIHPYEMOTo Iara;

.19 3apsaHBIE yCTPOWCTBA CTApPTEPHBIX aKKyMYIATOPHBIX Oarapeid m OaTapel, MUTAIOMHUX OTBETCT-
BEHHBIE YCTPOMCTBA;

.20 MTHI MUTAHUS 3JIEKTPUUYECKUX NMPUBOJOB 3aKPHITHSA BOJOHEIPOHHUIIAEMBIX JABEPEH U yCTPOMCTB,
YICPKUBAKOIIUX TPOTHBONOXAPHBIE TBEPH B OTKPHITOM COCTOSHHH, a TaK)Ke LIUTHl CHUTHAJIHM3AIMHA O
MOJIOKEHUU ¥ 3aKPHITUH BOJOHENPOHHUIIAEMBIX W TIPOTHBOMOXKAPHBIX JTBEPEH;

.21 T XOMOAMIEHOW YCTAaHOBKH CHCTEMBI YIJIEKHUCIOTHOTO TYIICHUS HU3KOTO JAaBICHUS;

.22 UIUTHI OCBEIICHUS AHTApPOB M CBETOTEXHUYECKOTO OOOPYAOBAaHUS TOCAMOYHBIX TUIOIMIAIOK JIJIS
BEPTOJIETOB.

Jomyckaercs murtaHue noTpeOuteneit, mepeuncneHHeix B 4.3.1.4, 4.3.1.10—4.3.1.12, 4.3.1.15,
4.3.1.16,4.3.1.18 — 4.3.1.20 ot pacupenenuTeabHbIX yCTPOICTB, yKa3aHHbIX B 4.3.1.13 wiu 4.3.1.14, no
OTIENbHBIM (HuAEepaM, UMEIOIINM KOMMYTAITHOHHBIE U 3aIIUTHBIE YCTPOWUCTBA.

4.3.2 Ecnm MexaHM3MBI OIHOTO Ha3Ha4€HMs C O3JIEKTPUUECKMMH NpPHBONAMH, yKazaHHbIMH B 4.3.1,
YCTaHOBJICHBI B JIBOWHOM WJIM OOJIBIIEM KOJMYECTBE, 32 UCKIIFOYCHUEM TpeaycMoTpeHHbix B 4.3.1.1, 4.3.1.5
n 4.3.1.8, To, mo kpailHell Mepe, OMMH W3 3THX EKTPUIECKUX MPHUBOJOB JOJDKEH IMOIydYaTh NMUTAHHUE IO
oTeNFHOMY (huIepy OT IIaBHOTO paclpe/IeNIuTeNIhbHOTO muTa. Ha snexrprdeckue mpruBOAbI OCTATBHBIX TAKHUX
MEXaHU3MOB JIOIYCKAeTCs TIO/IaBaTh MUTAHHWE OT CEKIIMOHHBIX IIIUTOB MITH CIIENHABHBIX pacipeIeTUTeFHBIX
YCTPOKCTB, MpeIHa3HauYCHHBIX ISl MUTaHHUs OTBETCTBEHHBIX MOTPEOHUTENEH.

Eciu cOopHble MIMHBI Ha TJIABHOM pAacpENeUTENIbHOM IIUTE Pa3lieieHbl Ha CEKIMH, UMEIOIINe
ME)XXCEKIIMOHHBIE Pa3beIMHUTENBHBIE YCTPOICTBA, TO AIIEKTPHYECKUE IPHUBOABI, CEKIMOHHBIC IIUTHI,
CIeMaTbHBIE PACIIPENEUTENIbHBIE YCTPONCTBA MITH YNBTHI, YCTAHOBJICHHBIE B JIBOMHOM WM OOJBIIEM
KOJIMYECTBE WJIM ITUTAEMBIE 110 IBYM (HIepaM, TOJKHBI OBITH MOJKITIOYEHBI K Pa3HBIM CEKIUSM TJIABHOTO
pacrpenenuTenbHOro UIuTa.

4.3.3 Ha rpy30BBIX Cygax orpaHuueHHbIX paiioHoB IuaBaHus R2, R2-RSN, R2-RSN(4,5), R3-RSN
n R3, a B OTIeNBbHBIX Cly4asx Ha CylaXx HEOTpaHHYSHHOTO paiioHa M OTPaHUYEeHHOTo paifoHa ruraBaHus R1
Mo 0coOOMy COTIIacOBaHWIO C PermctpoMm momyckaeTcss TOAKIIOUEHHWE (Quaepa MHTAaHUS SKOPHOTO
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YCTPOMCTBA K PACIpPEACIUTEIbHOMY LIUTY IPY30BBIX JIEOSIOK WM OPYrOMY PAcIpeAeIUTENbHOMY LIUTY
IPU YCJIOBUU UX ITUTAHMS HEMOCPEICTBEHHO OT IVIABHOTO PACIIPEAEIUTENBHOIO IIIUTa U COOTBETCTBYIOIIEH
3aIHTHL

4.3.4 Koneunrle OTBETBJIEHHBIEC LN HAa HOMHHAJIBLHBIA TOK Oojiee 16 A J0OMKHBI MUTATh HE OoJsee
OJTHOTO MOTpeOUTENsI.
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4.4 INTAHUE DJIEKTPUYECKHUX (QJIEKTPOHHbBIX) CUCTEM ABTOMATHU3ALIMA

4.4.1 Ilutanue >NeKTpUYECKUX (PIEKTPOHHBIX) CHCTEM aBTOMATH3aIlMH JIOJDKHO OTBeYaTh Tpebo-
BaHUSAM 4yacTH XV «ABTOMaTH3aIMD».

4.4.2 [lutanue ycTpOHCTB aBTOMAaTH3AIMH, HEOOXOAUMBIX JJIS 3aITycKa U PabOThl aBaPHITHOTO JH3EITb-
TeHEepaTopa, AOJDKHO OCYLIECTBIATHCS OT CTAPTEPHOM WIIM APYIrod OTIAENbHOHN aKKyMyNATOpPHOM Oarapen,
pacIookeHHON B MIOMENEHIH aBapUHHOTO IH3eIb-TeHepaTopa.
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4.5 INTAHUE OFBEJIVMHEHHBIX IIYJIBTOB YIIPABJIEHUSI CYJHOM

4.5.1 Ilpu pa3menieHuy B MyJAbTE YIPABICHUS CYTHOM DJICKTPUUECKOTO, HABUTAIIMOHHOTO U PaJHo-
000pyIOBaHMsI, MIEKTPUUSCKUAX YCTPONUCTB aBTOMATH3AIMH U JAUCTAHIIMOHHOTO YIPABJICHUS TIaBHBIMH U
BCIIOMOTATEeIIbHBIMA MEXaHW3MaMHU IMHTaHWE TaKOTO OOOpPYIOBAaHUSA JOJDKHO IPOU3BOIUTHCS 10
OTIeNbHBIM (uaepaM, Kak TpeOyeTcs B HACTOsIIEH IaBe W APYTUX yacTax [IpaBu.
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Jonyckaercss OCylIecTBIISITh NMHTaHWE 00OpynoBaHMs, mepeuncieHHoro B 4.3.1, oT pacmpenenu-
TEIBHBIX YCTPOMCTB OOBEAMHEHHOrO IyJAbTa YIPABIECHHUS CYIHOM IIPH YCJIOBHUH BBINOJIHEHUS
TpeboBanmii 4.5.2 — 4.5.6 (cMm. Takxke 9.4.3).

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

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

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

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

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

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

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

4.6.1 KoncTpykuusi pacnpenejuTeJbHbIX UTOB.

4.6.1.1 Kapkacel, JUIEBbIe MaHEIN M KOXKYXH TJIABHBIX, aBAPUIHBIX, CEKIIMOHHBIX WM TPYIIOBBIX
pacrpeneIuTeIbHbIX IIUTOB JOJDKHBI M3TOTABIUBATHCS U3 METAJLIA HITH U3 APYTOTO MPOYHOTO HETOPIOYETO
Marepuana.

Ecam o0mias MomHOCTH TpeNHa3HAYCHHBIX IS TapauiebHOH pabOThI TEHEPATOPOB IIPEBHI-
maetr 100 kBT, reHeparopHble CEKIMH TIIABHOTO PACHPEIACIUTEIBHOTO IIUTA JOJKHBI OBITh OTHEIICHBI
JIpyr OT Jpyra U OT IPUMBIKAIOMIMX CEKIMH MeperopoikaMyd M3 HErOprouero Marepuana, MperoTB-
pallaloNMMH PAacIPOCTPaHEHUE UCKP U TUIAMEHH.

4.6.1.2 PacnpenenuTeNnbHble HIUTHI JOMKHBI MMETh JOCTATOUYHO J>KECTKYH0 KOHCTPYKIHIO, BBI-
JIEP’)KUBAIONIYI0O MEXaHUYICCKUE HAIPSIKCHHSI, BO3HUKAIONIINE B YCIOBUSIX JKCIUTyaTallid M BCIICACTBUC
KOPOTKHUX 3aMbIKaHHM.

4.6.1.3 PacripenenuTenbHbIe MUTHI JODKHBL OBITH, MO KpaliHEH Mepe, 3alluileHbl OT Karexa. JToH
3amIUTHl He TpeOyeTcs, eCIIH IUTHI MPETHA3HAYEHBI i1l YCTAHOBKU B MECTaX, IJIe OTCYTCTBYIOT YCIOBUS
JUIS TIOTIAZIaHMs B pacIipeeIUTENbHBIC IMATH BEPTUKAIHHO MAAroNX Kameiab (CM. Takxke 4.6.6.2).

4.6.1.4 PacrmpenenuTenbHble IIUTHI, TpEIHA3HAUYEHHBIE IS YCTAHOBKHM B MECTaX, IOCTYIHBIX
MMOCTOPOHHUM JIUIIAM, JOJIKHBI OBITh CHAOXCHBI JBEPIAMH, OTKPBIBAIOIIUMHUCS CIICIIUAIBEHBIM KITFOUOM,
OJTMHAKOBBIM [JIs1 BCEX PacHpeAeTUTeIbHBIX IIUTOB HA CYIHE.

4.6.1.5 KoHCTpyknms ABepen paclpeieUTEIbHBIX IUTOB JOJDKHA OBITH TaKOM, YTOOBI MOCIe HX
OTKPBIBaHUS OBLI 00ECIIEYCH MOCTYIT KO BCEM YaCTsAM, TPEOYIOIIMM yXO/a, a YaCTH, PaCIOIOKEHHBIC Ha
JIBEpIaX M HAXOSAIIMECS IO HAPsHKEHUEM, TOJKHBI OBITh 3aIUIEHBI OT CIIyYaifHOrO MPUKOCHOBEHHUS.

OTKpBIBAIOIIMECS. TAHEIW U ABEPIbI, HA KOTOPHIX PACIONOKEHBI JJICKTPHUYECKas armaparypa
yOpaBlIeHUS ¥ W3MEPHUTENbHBIE MPHOOPHI, OHKHBI OBITh HAJEKHO 3a3€MJICHBI HE MEHEE 4YeM OJIHOU
THOKON TIEPEMBIIKOH.

4.6.1.6 I'maBHBIC, aBapHiiHbIC M CEKIMOHHBIC PACPEICTUTENBHBIC IMUTHI, & TAKKE ITYJIETH YIIPABICHUSI
JIOJDKHBI CHaOXXaThCsl MOPYYHSIME, PACIIONIOKEHHBIMUA HA MX JIMIICBOW CTOpOHe. PacrhpenenuTeNbHbie MMTHI ¢
JIOCTYTIOM C 3aJTHEI CTOPOHBI JIOJDKHBI CHAOKATHCS TOPU30HTAIIBHBIME TIOPYYHSIMU, PACTIONIOMKSHHBIMHE 32 [IIATOM.

B kawyectBe Mmarepumana s TOpydYHEH JOMYCKAaeTCs H3OJSALUOHHBIA Marepuani, JepeBO HIU
3a3eMJICHHBIE METaJUTHYEeCKHE TPYObl C COOTBETCTBYIOUINM H30JIAIIMOHHBIM MOKPBITHEM.

4.6.1.7 I'enepaTopHbIe MAHETN TIABHBIX PACHPEICIUTEIBHBIX IATOB JTOJDKHBI OCBEIMIATHCS CBETHIIb-
HUKaMH, TTOTYYalONIMHI TUTaHUE CO CTOPOHBI TeHepaTopa Mepe/l IMTaBHBIM BEIKITIOUATEIEM WIIM HE MCHEE
YeM OT JIByX pPa3HbIX CHCTEM COOPHBIX IIUH IPU HAIMYMHM TaKMX CHUCTEM B cooTBeTcTBUM C 3.5.6. [Ipu
OTCYTCTBUHM YyKa3aHHBIX CUCTEM MOXET OBITh JOMYIICHO MNUTAaHHE CBETUIHHHKOB OT aBapHIHOTO
pacrpenenuTenbHOTO IIHUTA.

4.6.1.8 OcBenieHne JHUIICBOW CTOPOHBI MaHENEH pacTpeAeUTEIbHBIX IATOB HE JODKHO MEIIaTh
HaOJIOZICHUIO M BBI3BIBATH CIICTISIIETO NCHCTBUS.

4.6.1.9 KoHCTpyKuusi pacmpeleNUTENbHBIX HIUTOB M MYJIBTOB IMPHUCIOHHOTO THMA JOIKHA 00e-
CIIEYUBATh JOCTYII K YaCTAIM, TPEOYIOIIUM OOCITY>KUBaHUS.

JIBepu pacripenenuTenbHbIX IUTOB TOJKHBI OBITh 000PYI0BaHbI YCTPOHCTBaMU it GUKCHPOBAHUS B
OTKPBITOM TOJIOKEHUH.

BoiaBikHbIe ONOKM M MPUOOPHI JODKHBI MMETh YCTPOWCTBA, NPEIOTBPAIIAIOIINE BHINAJCHHE B
BEIJIBUHYTOM ITOJIOKCHHH.

4.6.1.10 Kaxmoe pacmpeIeiuTelbHOe YCTPOMCTBO Ha HANpsDKEHHE BEINIE 0€30MMacHOT0, KOTOPOE
“MeeT KOMMYTAITMOHHYIO M 3aIlUTHYIO ammaparypy W Ha KOTOPOM HE YCTAaHOBIIEH BOJBTMETP, IOJDKHO
OBITh CHaOXXEHO CHUTHAIBHOM JIaMITOH, MMOKAa3bIBAIONIEH HaIMYNe HANpsHKeHHUS Ha IIHHAX.

4.6.2 IllmHbI ¥ HENM30TUPOBAHHBIE TPOBOIA.

4.6.2.1 IlpenenpHast Temreparypa HarpeBa IIMH U HEU30JIMPOBAHHBIX MPOBOJOB PacHpeAeTUTEIbHBIX
IIMTOB NPH HOMHHAIBHON HAarpy3ke W MPU KOPOTKOM 3aMBIKAaHWH WA JOMYCTHUMOH UIsi MEAHBIX IIWH
OTHOCEKYHIHOU HArpy3Ke KOPOTKOTO 3aMBIKAHWS JODKHA ONPEAEIATHCS 110 HAIIMOHAIBHBIM CTaHIapPTaM.
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4.6.2.2 YpaBHUTEIbHbIC IIMHBI JOIKHBI OBITH PACCUUTAHBI 10 KpaiiHeil Mepe Ha 50 % HOMHHAIBHOTO
TOKa HAauOOJBIIETO TeHePaTopa, MOAKITI0YaeMOro K IMIABHOMY PacIpeeTuTEIbHOMY IIUTY.

4.6.2.3 Ecnm mmmHa cOmMpHKacaeTcsi ¢ M30JIMPOBAaHHBIMH YaCTSAMH WM HaXOMWTCS BOJMM3M HUX, €€
TEIJIOBOE BIHUSHUE B pabovyeM peXUME WA MPH KOPOTKOM 3aMBIKAHHU HE JIOJDKHO BBI3BIBATH IIpeE-
BBIIICHUS TEMIIEPATypPhl, TOMYCTUMOM NJIsl JaHHOTO H3O0JSLMOHHOIO MaTepuaa.

4.6.2.4 1lluHbpl W HEW3OIUPOBAHHBIC MPOBOJA B PACIPENEIUTENBHBIX IMUTaX JOJDKHBI 00JIaaaTh
ANEKTPOAMHAMUYECKON ¥ TEPMHYECKOW CTOMKOCTHIO TPHU KOPOTKHX 3aMBIKAHHSX, BO3HHUKAIOIINX B
COOTBETCTBYIOIINX MECTax IIETIH.

DONeKTPOIMHAMUYECKUE YCWIHS, BO3HHUKAIONINE B IMIMHAX U HEW3OJUPOBAHHBIX MPOBOJAX IPHU
KOPOTKUX 3aMBIKAHUSIX, JOJDKHBI OMPENEISITHCS M0 HAIMOHANBHBIM CTAaHIApTaM.

4.6.2.5 VzonsATopsl U ApyrHe 4acTH, MpelHa3HAuYeHHbIE JUIs KPEIUICHUS IIMH U HEeU30JUPOBaHHBIX
MIPOBOJIOB, JOJDKHBI BBIJIEPYKUBATH YCHJIHSI, BOSHUKAIOIIAE BO BPeMsI KOPOTKHX 3aMBIKAHHM.

4.6.2.6 Yacrtora cOOCTBEHHBIX KOJEOAHHMH MEIHBIX ITOJOCOBBIX INMMH HE MOJDKHA HAXOAUTHCSI B
munana3zoHax 40 — 60 u 90 — 110 I'y gnsa somuHansHoM yacToThl 50 I'i; 50 — 70 u 110 — 130 I'p giis
HOMUHaIBbHOHN yacTOoThl 60 I'1I.

4.6.2.7 MapkupoBKa IIWH U HEU30JIUPOBAHHBIX MTPOBOAOB, OTHOCSIIHMXCS K Pa3HBIM ITOJIIOCaM JTHO0 K
pasHBIM (a3zaM, JODKHA BEITIOTHATHCS OTIMYUTEIBHBIMUA I[BETAMH B COOTBETCTBHU CO CTaHIAPTOM
MDBK 60445:2017 wny HAIMOHATEHBEIMHU CTAHIAPTAMH.

4.6.2.8 CoequHeHNE IUH JOJDKHO BBIMOJHATHCS TAKUM 00pa3oM, YTOOBI HCKITHOYANIaCh BO3MOXHOCTh
MOSIBJICHUSI KOPPO3UU B MECTaX UX COCIUHCHUS.

4.6.3 PacyeT TOKOB KOPOTKOI0 3aMbIKAHMST U BbIOOP KOMMYTAIMOHHBIX JJIEKTPHYECKHX
annaparos.

4.6.3.1 Pacuer TOKOB KOPOTKOTO 3aMBIKaHHS JIOJDKEH BBEITIONHSITHCS HA OCHOBE OJOOPEHHBIX
Peructpom crannapToB WM PacUE€THBIX METOIUK.

4.6.3.2 Ilpu pacuere MakCHMaJIbHBIX U MHHUMAJIBHBIX TOKOB KOPOTKOTO 3aMBbIKAHHS HMCTOYHHK TOKA
KOPOTKOTO 3aMBIKaHUS JIOJDKEH COAEp)KaTh BCE TEHEPaTOphl, BKIIOYAs CHHXPOHHBIE KOMIIEHCATOPHI,
KOTOpBIE MOTYT OBITH MapaJuIeIbHO BKIIOYEHBI, M BCE JIEKTPOABUTATENH, paboTaonie 0O JHOBPEMEHHO U
CIIOCOGHBIC IaTh TOK TIOAIKTKA B TOYKY KOPOTKOTO 3aMBIKaHWs . Pacuer mpoM3BOIHTCS MPH TPex(pa3HOM
«METAILTUYECKOMY» 3aMBbIKAaHUH.

Pacyer TOKOB KOPOTKOTO 3aMBIKaHHS CIIEIyeT BHITIONHATH I BCEX IJIEKTPUIECKUX IETeH, B KOTOPhIX
YCTaHOBJIEHO AJIEKTPOOOOpYAOBaHHUE, BBIOMpaeMOe M MPOBEPSIEMOE C YYETOM BEIIMYHMHBI JOITyCTUMOTO
TOKa KOPOTKOTO 3aMBIKaHUS W TMONydaroliee MUTaHHe HEMOCPEACTBEHHO OT IIWH TIIaBHOTO pacIpeaeiu-
TETBPHOTO INMWTA, B TOM YHCIE © HAa IIMHAX pACIpENCTUTENBHBIX IMUTOB JUIsI UX IPOBEPKA Ha
AIEKTPOAUHAMUYECKYIO CTOMKOCTh U HArpeB B TEUCHUE BPEMEHHU MTPOTEKAHUS TOKA KOPOTKOTO 3aMBIKAHHUS.

Kak MUHUMYM Takue pacueThl OJDKHBI OBITh BBITOIHEHBI IS CICTYFOIIUX TOYCK:

CO CTOPOHBI T'€HepaTopa Ha BHIBOAAX aBTOMAaTHUYECKOTO BBIKITIOUATEIS;

Ha COOpPHBIX IIMHAX TJIABHOTO PacHpeleUTeNHOTO IMINTa;

Ha IIMHAX aBapHIHOTO paclpeeNUTeNbHOTO MINTA;

Ha KJIeMMax MOTPEOUTENCH JCKTPOIHEPTUU U IIUHAX [IUTOB, MOJYYAIOIIUX MUTAHHE HEMOCPEACT-
BEHHO OT TJIABHOTO PACIPENIEIIUTEIBHOTO IIHTA.

J1s OIleHKM YyBCTBHTEIBHOCTH 3aIUTHI HEOOXOIMMO PACCUHUTHIBATH KaK MaKCHMAallbHBIE, TaK W
MUHUMAaJIbHBIE TOKM KOPOTKOTO 3aMBIKAaHM Ha KIEMMax MOTpeOnuTeNnell dJIeKTpOIHEePTHH.

Pacuer TOKa KOPOTKOIO 3aMBIKaHHS B LIETIM OT KJIEMM T'€HepaTopa 0 IIWH IJIaBHOTO pacIpeeiu-
TEBHOTO IIUTA BHIMOJHSAETCS HAa BHIBOAAX I€HEPATOPHOTO aBTOMATWYECKOTO BBIKIrouarens. Pacdyer Toka
KOPOTKOTO 3aMbIKaHUSl Ha KJIEMMax TeHeparopa BBITIONHAETCS NMPH HAIWYHH 3aIIUTH OT BHYTPEHHHX
3aMbIKaHW 0OMOTOK cTaropa (Hampumep, aAuddepeHnraab-HON 3amnTH).

Pe3ynbraThl pacuera TOKOB KOPOTKOTO 3aMBIKAHUS JOJDKHEBI COAECPIKATh MEPEUCHD MPEAYCMOTPEHHBIX
KOMMYTAIIMOHHBIX DJJCKTPUUECKUX AallaparoB M KX MapaMeTphbl, a TaKXkKe OXKUIaeMble B MECTe HX
YCTaHOBKHA MaKCHMaJlbHO ¥ MUHUMAILHO BO3MOXHBIE TOKH KOPOTKOTO 3aMBIKaHMSL.

!3nexTponBuraTen, MOMyYAKOIIIE TUTAHAE OT MOTYIPOBOIHHKOBBIX MPEOGPa30BaTeei, He CO3AKT TOKA MOAMUTKL
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4.6.3.3 TpecOoBaHMsI K pacyeTy TOKOB KOPOTKOTO 3aMbIKaHMS B CHCTEMax C paclpelesieHueM
3JIEKTPOIHEPTUU HA MOCTOSSHHOM TOKE yKa3aHbl B 22.3.4.

4.6.4 KoMmMyTauMOHHbIE annapaTbl U U3MepPUTeIbHbIe MPUOOPHI.

4.6.4.1 Anmaparbl, U3MEpPHUTEIbHBIE U KOHTPOJBHBIE MPUOOPHI, OTHOCAIINECS K COOTBETCTBYIOIIUM
reHepatopaM MU JApPYrUM KpPYIHBIM OTBETCTBEHHBIM YCTpOWHCTBaM, CIEAyeT YCTaHaBIMBaTh Ha
pacIpeaeauTeNIbHBIX YCTPOUCTBAX, OTHOCSIINXCS K 9TUM TeHEpPaTopaM U YCTPOUCTBAM.

OT10 TpeboBaHKWE MOXKET OBITh HE BBIIOIHEHO AJSI T€HEPAaTOPOB, €CIM MMEETCS LEHTPAIbHBIN IMyJIbT
yIpaBJeHHs, Ha KOTOPOM YCTaHOBJIEHHl KOMMYTAIlMOHHAS ammaparypa W H3MEpUTENbHBIE MPHOOPHI
HECKOJIbKUX T€HEpaTOpOB.

4.6.4.2 Jlns KaXgoro reHepaTopa IOCTOSIHHOTO TOKa JOJDKHBI YCTaHAaBIMBaTbcid Ha IJIaBHOM H
ABapUITHOM pacrpelesIMTebHbIX MUTAaX M0 OAHOMY aMIIEPMETPY U BOJIBTMETPY.

4.6.4.3 Jlns xaxgoro reHeparopa HNEPEeMEHHOIO TOKA JOJDKHBI OBITh YCTaHOBJICHBI Ha ITIABHOM
pactpeneInTeIbHOM IUTE U JUTSI aBapHUIHOTO TeHepaTopa — Ha aBapuUitHOM PacIpelenTeIbHOM HIUTe
CIIEYIOINE N3MEPUTEIbHbIE TPHOOPHI:

.1 aMnepmerp ¢ mepekiroyaresieM Ui U3MEPEHUs TOKa B KaxIou dase;

.2 BOJIETMETP C NepeKIodaTeneM Al u3MepeHus (a3HbIX WM JIUHEHHBIX HANPSKEHUH;

.3 gactotomep (HOIycKaeTcs MPUMEHEHNE OJHOTO CIBOEHHOTO YaCTOTOMEpA ISl TeHepaTopoB, pado-
TAIOUNX TMapajeNbHo, C MepeKIoyaTeseM Ha KaXablil reHeparop);

.4 BarT™meTp (anst MomHOCTH cBbilie 50 kB-A);

.5 npyrue HEoOXOAUMBIE TPUOOPHI.

4.6.4.4 ]Jlnsa cynoB ¢ yCTaHOBKOM Majod MOIINHOCTH, Ha KOTOPBIX HE IMpeaycMaTpuBaeTcs
nmapanienpHas paboTa TeHEepaTOpOB, JAOMYCKAaeTCAd YCTaHABIWBAaTh Ha TJIABHOM W aBapHilHOM
pacrpenenuTenbHbIX MUTaX OJUH KOMIUIEKT M3MEPHUTEIbHBIX MPUOOPOB, MPEIyCMOTpPeHHBIX B 4.6.4.2
u 4.6.4.3, o0ecrieunBarOIMX BO3MOXKHOCTh U3MEPEHUH Ha Ka)JIOM yCTaHOBIICHHOM TeHepaTope.

4.6.4.5 B mensx OTBETCTBEHHBIX MOTpeOUTENEH ¢ HOMUHAIBLHBIM TOKOM OT 20 A 1 Oosee TOIKHBI
YCTaHaBINBATHCST aMIIEPMETPhl. DTH aMIIepMETPphl AOIYCKAeTCsl YyCTaHABJIMBATh HA TJIABHOM paclpere-
JUTETHHOM IIUTE WM y TTOCTOB YIPAaBJICHHUS.

JormyckaeTcs ycTaHOBKa aMIIEpMETPOB C MEPEKIIIOUaTeNIIMU, HO He Oosiee yeM Ha 6 TmoTpeOuTeneil.

4.6.4.6 Ha rnaBHOM pacIipefeluTe]bHOM MUTe B puaepe MUTAaHUS OT BHEIIHET0 HCTOUYHUKA 3JICKTPH-
YEeCKOW 3HEPTHH JOJDKHBI ObITh IPEILYyCMOTPEHBI:

.1 KOMMyTalMOHHBIE U 3aLUTHBIC YCTPOICTBA;

.2 BONIBTMETp WJIM CHUTHAJBbHAS JIAMIIA;

.3 YCTPOMCTBO 3alIMThI OT 0OpbIBa (a3.

4.6.4.7 Ha miaBHBIX M aBapUHWHBIX pacHpeleNUTENbHBIX LIUTaX AN KaKIOW CETH H30JHPOBAHHBIX
CHCTEM JIOJDKHO OBITH YCTAHOBJICHO MEPEKIIOYaeMOe MU JUI KaXIIOW CETH OTAENbHOE YCTPOWCTBO IS
WU3MEPEHUS ¥ MHIUKALMU CONPOTHUBIICHUS H30JILHUH.

Tox yTedkn Ha KOpITyC, 00yCIOBIEHHBIN pabOTOW N3MEPHUTEIHHOTO YCTPOICTBA, B MOOBIX CIydasx HE
JTOJDKEH TpeBhImath 30 MA.

JomkHa OBITh MpEeIyCMOTpEHa CBETOBas M 3BYKOBas CHUTHANIM3ALUS O HEIOMYyCTHMOM ITOHWKEHUH
COTIPOTHUBIIEHUS U30JIALMH.

Ha cymax 0e3 NOCTOSHHOH BaxThl B MAIIMHHOM IIOMELICHMM Takas CUTHAJIU3ALUS JOJDKHA
YCTaHaBIMBATHCS TAKKE B LICHTPATIBHOM IOCTY YIPABJIECHHS CYTHOM.

4.6.4.8 3mepurenbHble MPUOOPH! JODKHBI MMETh LIKATHI C 3allacoM MO JESNCHUSIM, MPEBBILAIONIIE
HOMUHAJIbHBIE 3HAYEHHSI U3MEPSIEMbIX BEIUYHH.

Crenyer NpuMEHATh U3MEpUTEIbHbBIE IPUOOPHI C MpeAeIaMu [IKall, HE MEHee CIICAYIOIUX:

.1 BomsT™eTpel — 120 % HOMHHATBFHOTO HANPSHKEHUS;

.2 aMIiepMeTphI JJIsl TEHEPaTopoB, HE Pa0OTAIOIIMX MapauielibHo, U morpeduteneii — 130 % Homu-
HAJILHOTO TOKa,
.3 ammepMeTphl A8 TeHEpaTopoB, PabOTAIOUIMX MapauiebHO, — TpeAed INKalbl TOKa Harpys-

ku 130 % HOMWHAIILHOTO TOKA W TPeJelN MKaibl 00paTHOTO Toka 15 % HOMUHAIBLHOTO TOKa (TIOCIeIHEee
TOJBKO JIJISl TEHEPATOPOB ITOCTOSHHOTO TOKA);
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.4 BaTTMETpHI AJIs1 T€HEpaTopoB, He paboTaromux napamiensHo, — 130 % HOMHUHATBHON MOIIHOCTH;
.5 BarTMeTpHl AN TeHEPaTopoB, pPabOTAIOLIMX MNapaulebHO, — MpeAen IIKajdbl MOIIHOCTH

Harpy3ku 130 % u mpenen mikaisl 00patHoOi MoiHOCTH 15 %;

.6 yactoromepbl — + 10 % HOMHHAJILHOW YaCTOTHI.

4.6.4.9 HoMuHanbHbIC HAMPSDKSHMSI, TOKA M MOITHOCTH IIENel TPEOHOM AIIEKTPHUYSCKON YCTAaHOBKH U
TeHEepaTOpPOB JOJDKHBI OBITh OTMEYEHBl Ha INKalaX W3MEPUTENBHBIX NPHOOPOB SICHO BUIMMBIMHU
OTMETKaMH.

4.6.4.10 Tam, rie BO3MOXKHO, BBIKITIOYATEIN JOJDKHBI YCTAHABIMBATHCS W TIOIKITIOYATHCS K ITHHAM
TakuM 00pa3oM, 4YTOObI B TOJIOKEHWUU «BBIKIIOYEHO» ITOJBIDKHBIE KOHTAKTHI U BCS CBSI3aHHAS C
BBIKJTIOYATEJIEM 3alllUTHAs U KOHTPOJbHAS anmaparypa He HaXOAWIKUCh MOJ HANPSKECHUEM.

4.6.4.11 Ecim B uemsx pacOpedeiauTeNbHBIX LIMTOB YCTAHABIMBAIOTCSA BBIKJIIOYATENU C Ipe-
JIOXPaHUTEISIMH, TTPEIOXPAHUTEHN JOKHBI OBITh PACTIONOKEHBI MEXIY IIMHAMHU U BBIKITIOYATEISIMH.

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

Haxonsmuecss mon HampsyKEHWEM OTKPBITBIC YaCTH PACHpPEICTUTENBHBIX IIUTOB JOJDKHBI OBITH
pacnosyioKeHbl Ha BbIcOTE He MeHee 150 MM HaJ HACTHUJIOM.

4.6.4.13 IlpenoxpaHuTeny B paclpeaeTuTeNbHBIX MUTaX JODKHBI YCTaHABIUBATHCS TAKUM 00pa3oM,
9TOOBI JOCTYN K HHUM OBLI JIETKMM W 3aMEHA IUTABKUX BCTABOK HE BBI3BIBANIA OMACHOCTH IS
00CITy>KMBAIOLIETO MEPCOHANA.

4.6.4.14 llpemoxpaHuTeNH, 3alIMIIAIONME TOIIOCH HIXW a3kl OJHOW WENU, JOIKHBI OBITh
YCTAHOBJICHBl PSAJOM TOPU30HTANIbHO WJIM BEPTHKAIBHO C YYETOM KOHCTPYKLUHU MPEAOXpPaHUTENS.
B3anMHOe pacmoyiokeHHe TPEeoXpaHUTEeNIeH B I IEPEMEHHOTO TOKa COOTBETCTBEHHO ITOCIIEIOBA-
TENBHOCTH (Da3 JOIKHO OBITH CJIeBa HAINIPABO MJIM CBEPXY BHUS3.

B menu nmocTrossHHOro TOKa MPEJOXPaHUTENb MMOJIOKUTEIHLHOTO MOJIOCA JOMKEH ObITh PaCHONIOKEH
clieBa, CBepXy WM ONMKe K 00CTYKHBAIOIIEMY TIEPCOHAIY.

4.6.4.15 PyuHble NPUBOJLI PETYIATOPOB HAIPSIKEHUS, YCTAHOBJICHHBIX Ha TJIAaBHOM WJIM aBapUTHOM
pacIpenenuTeI-HOM MUTE, MTOJKHBI PACcTIONaraThCsl BOMU3H U3MEPUTENBHBIX MPUOOPOB, OTHOCSIIUXCS K
COOTBETCTBYIOIINM T€HEPATOPAM.

4.6.4.16 AmmepMeTpbl TEHEpaTopoB MOCTOSHHOIO TOKAa CO CMEIIaHHBIM BO30YyXIEHHEM, IMpe-
JHa3HAUYCHHBIX [UJIs MapajyleibHOW paboThl, MOJKHBI OBITH YCTAHOBJEHH B IEMU TOJIOCA, HE
COEIMHEHHOI'0 C YPABHUTEIBHBIM IPOBOJIOM.

4.6.4.17 J1ns IOAKITIOYEHNS MOJBM)KHBIX WIIM OTPAHWYEHHO MOABIKHBIX MPUOOPOB JOJKHBI MTPHMeE-
HATHCS MHOTOIIPOBOJIOYHEIC THOKHE TIPOBOJA.

4.6.4.18 Opranbl ynpaBjieHHs KOMMYTALMOHHBIX 3JIEKTPUYECKUX amlaparoB, MaHENIH, OTXOSIne
ANEKTPUYECKHUE IIeTI Ha PACIIPEIEUTENbHBIX IUTaX, H3MEPUTEIbHBIE IIPUOOPHI TOKHBI UMETh HAIIHCH.
KoMMyTannoHHbIE MOIOKEHHSI armapaToB JOJDKHBI OBITh 0003HaueHBI. J[OMKHBI OBITh TaKkKe yKa3aHbI
HOMHUHAJIBHBIE TOKH YCTAHOBJICHHBIX IPEIOXpaHUTENCH ¥ BBIKITIOYATEICH, yCTaBKA aBTOMAaTHYIECCKUX
BBIKJTIOYATEJICH U AIEKTPOTEILIOBBIX pelie.

4.6.4.19 Kaxmas uenb, OTXOJAIIAas OT PACHPEACTUTEIBHOTO IIUTa, JOJDKHA OBbITh CHaOXeHa
BBIKITIOUATEIeM, OTKJIIOYAIONIMM BCe TONoca U/mnu (asel. BIKIOYATeI MOTYT HE YCTAHABJIMBATHCS
BO BTOPHYHBIX paclpeleuTeIbHBIX KOPOOKaX OCBEIEHHs, MMEIONINX OOIINK BBIKITIOYATENh, 4 TAaKXKe B
HEemsX TpruOOPOB, YCTPOHCTB OIOKMPOBKH W CHTHAIN3AIINN, MECTHOTO OCBEIICHHUS IIUTOB, 3AIIUIIEHHBIX
MIPEeIOXPaHUTEISIMHU.

4.6.5 CBeToBasi cCMUTHAJIM3aLM.

4.6.5.1 JInsa cBETOBOW CHUTHATW3alHUU JODKHBI IIPUMEHATHCS IIBETA, YKa3aHHbBIC B Ta0N. 4.6.5.1.

4.6.5.2 JlomyckaeTcs mpuMeHeHHe OyKBEHHBIX CHMBOJIOB B KaUeCTBE CBETOBOW CHUTHAIM3AIWH TIPHU
YCJIOBHH, YTO OYKBEHHBIE CHMBOJIBI YETKO UACHTH(PHUITUPYIOT COCTOSHUE YCTPOHCTBA.
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Tabnuma 4.6.5.1
et 3HavyeHne Pon curnana CocrosiHue ycTpoiicTBa
KpacHsrii OnacHocTb Muraromuit ABpaJ B OITACHBIX COCTOSIHUSX, TPEOYIOIIMX HEMEUICHHOTO BMEIIATeIbCTBA
TocrostHHbBIH ABpaJl B OITACHBIX COCTOSIHUSX, OOHAPYKEHHBIX, HO €IlIe HE YCTPAHEHHBIX
Kenrbrit Buumanue Muratommuit HenopMmanbHbIe COCTOSIHUS, HO He TpeOyrolue HeMEeUICHHOTO YCTPaHEeHHs
IocrostHHbII CocrosiHHE CpeHEee MKy HEHOPMAaIbHBIM H O€301acHBIM.

CocrosiHue HEHOPpMAJIbHOE 06Hapy)KeHH06, HO €1I€ HE YCTPAaHCHHOC

3eneHsblii Bbesonacnocts Muraromuit MexaHu3MBbl BKIIOYWINCH B PabOTy M3 PE3EPBHOTO COCTOSHHS
TocrostHHbII Hopmainbhblii pexxuM paboThl U AeiicTBUA
Cunnit Wupopmanust TTocrostHHbIH MexaHuU3MBbl U YCTPOKCTBA roTOBBI K ITycKy. Hanpsbkenue B cetu. Bee B mopsizike
Benbrii Obmas TocrostHHBIH CurHansl, BKJIIOYaeMble IIpH Heobxoxmmmoctd. Hanmmcu, kacaromuecs
nHbopMaIys aBTOMATHYECKOTO AeHCTBHUA. Jlpyrue JONOMHUTEIbHBIC CUTHANBI

4.6.6 PazMeleHue pacnpeeJuTe/IbHbIX YCTPOMCTB.

4.6.6.1 PacmpenenuTenpHBIE YCTPOWCTBA MTOJDKHBI YCTAHABIWBATHCS B MECTax, IJI€ HMCKIIOYCHA
BO3MOXKHOCTh KOHIICHTPAITUU Ta30B, IAPOB BOJBI, MBUTH U KUCIOTHBIX UCIIAPCHHM.

4.6.6.2 Eciu pacnpenenuTenbHOE YCTPOUCTBO ¢ 3amuTHBIM ucronHeHueMm [P10 u Hmke pacmona-
raercs B CICNUAIBHOM ITOMEIICHHH, KAy UK HUIIE, TO TAKKE TOMEIICHHUS JOJDKHBI OBITh U3TOTOBIICHBI
W3 HETOPIOYEro MaTepuaia MM UMETh OOJMIIOBKY M3 TaKOTO MarepHaia.

4.6.6.3 Pasmemenue TpyOONPOBOAOB W IMCTEPH BOJU3HM PACTIPEICIUTEIBHBIX IIUTOB JOJDKHO
otBevarsh TpeOoBanusM 5.5 yactu VIII «CucteMsl u TpyOOIIPOBOIB».

4.6.6.4 11Ut CUTrHAIBHO-OTIMYUTENBHBIX (POHApEH MOIDKEH pAaclonaratbCsi B PYJIEBOH pyOKe B JIETKO-
JIOCTYITHOM ¥ BUJIHOM JJIsi BAXTEHHOTO TIEPCOHANA MECTE.

4.6.6.5 ['maBHBIN pacpeaeIUTENbHBIA ITUT U TeHEPaTOPHBIE arperaThl JOJHKHBI OBITH PACIIONOKEHEI B
HEIMOCPEICTBEHHOM OJIM30CTH APYT OT APYyTa, B OJTHOM MAITMHHOM IIOMEIICHUH B B TPaHUIAX OJHUX U TEX
’K€ BEPTUKAIHHBIX M TOPU3OHTAIBHBIX OTHECTOMKUX KOHCTpYKIMi THHa A-60. Briropoaka, Haxomsmascst
B MpeAenax INaBHBIX TPAHUI[ MANIMHHOIO IMOMEIICHUS, MPEAYCMOTpPEHHAs ISl IIEHTPaIbHOTO MOCTa
yIpaBieHUs MexaHu3MaMu, rae pacnonaraercs ['PIL, ne cuntaercs otaenstomieit I'PIL ot reneparopubix
arperaTos.

Ecmm oTBeTCTBEHHBIE yCTpOHCTBa, OOECHeYMBAIOMIE YIpPABICHHE W JIBIKCHHE CYIHA, MONy4YaroT
MUTAHKUE OT CEKI[HUOHHBIX IIIUTOB, TO ATH IIMTHI U JIFOOBIE TPAHCPOPMATOPBI, TPEOOPA30BATEIN U IOAOOHOE
o0opynoBaHue, 00pa3yrollee OTBETCTBEHHYI) YaCTh CUCTEMbI IMUTAHUS 3THUX YCTPOWCTB, NOJKHBI OBITh
TaK)Ke PACIONIOKEHBI B OHOM ITOMEIIECHHH C TeHEPATOPHBIMU arperaTaMu.

4.6.7 ocTyn K pacnpeaeauTeIbHbIM HIUTAM.

4.6.7.1 C mepenHeii CTOPOHBI PaCIIPENCTUTEIHHOTO UTA TOJKEH OBITH MPOXOJ MUPHUHOW HE MEHEe
800 MM mipu mnwHe muTa 10 3 M U He MmeHee 1000 MM mipu juymHEe mUTa 3 M U Oonee.

Ha cynax BanoBoit BMecTuMOoCTbi0 MeHee 500 mupuHy Mpoxoja JOMycKaeTcss yMeHbIIUTh 10 600 MM.

4.6.7.2 C 3amHel CTOPOHBI BAOJH CBOOOIHO CTOSIIUX PACHPEICIUTENLHBIX HIUTOB JOJDKEH OBITh
obecreueH mpoxo 1 MUpHHON He MeHee 600 MM I IUTOB UTHHON 110 3 M 1 He MeHee 800 MM 11 Oosee
JUTHHHBIX IITATOB.

Mexy CBOOOJHO CTOSIIUMU PACHPEACIUTCIBHBIMU yCTPOWCTBAMH, MMEIOIIUMH OTKPBITHIC YaCTH
O] HANPSDKEHUEM M Pa3MEIEHHBIMHU B CIIEIMANBHBIX JJIEKTPUYECKUX MMOMEIICHHSX, MIUPUHA POXOI0B
noipkHa ObITh He MeHee 1000 mM.

4.6.7.3 IlpocTpaHCTBO mO3aaul CBOOOIHO CTOSIIMX pPAaCTIpPEACTUTENbHBIX IIHTOB C OTKPBITHIMHU
YaCTSIMHM, HaXOSIIIUMHCS IO HAIMpPSHKCHHEM, IODKHO OBITh BEITOPOXKCHO M CHA0KEHO /BEPSIMH B
cooTBeTcTBHH C 2.8.1.

4.6.7.4 Y pacrpenenuTeNbHbIX IIUTOB JUIMHOW Oonee 3 M, yka3aHHBIX B 4.6.7.3, HOMKHO OBITH
MPeyCMOTPEHO HE MeHee JABYX JABEpei B MPOCTPAHCTBO 32 IIUTOM M3 IOMEIICHHUS, B KOTOPOM YCTaHOBIIEH
IIUT. DTH IBEPH TOJDKHBI HAXOAUTHCS HAa BO3MOXKHO OOJIBIIIEM PACCTOSIHUH JIPYT OT JpyTa.
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Jonyckaercs, 4TOOBI OHA U3 ABEPEi BHIXOAMIIA B CMEXHOE MTOMEILEHHE, KOTOPOE UMEET, 10 KpalHeH
Mepe, BTOpOH BBIXO].

4.6.7.5 Ilpoxonpl, yka3anuble B 4.6.7.1 u 4.6.7.2, u3mepsioTcss OT HanOoJiee BHICTYMAIONINX YacTei
anmapaTtypbl ¥ KOHCTPYKIWH MIMTa A0 BBICTYMAIOMIMX YacTel 000pyAOBaHMS MM KOHCTPYKIMHA KOpITyca.
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5 QJIEKTPUUYECKUE MMPUBO/IbI CYIOBBIX MEXAHU3MOB U YCTPOMCTB

5.1 OBIIUE MOJIOKEHUA

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

5.1.2 MexaHu3Mbl C 3JEKTPUUECKUM IPUBOJIOM JOKHBI HMMETh CBETOBYIO CHUTHAJIM3AIUIO O
BKJIIOUCHHH 3JIEKTPONPHBO/AA.

5.1.3 VYerpoiicTBa, UMEIOIIKE aBTOMATHYECKOE, AUCTAHLMOHHOE W MECTHOE YIPABJICHHUE, IOJKHBI
OBITH BBIITOJHEHBI TAKUM 00pa3oM, YTOOBI MPH IMEPEXO/e HAa MECTHOE YIpPaBJIeHHE aBTOMaTHYECKOe W
JTUCTAaHIIMOHHOE YIPaBJIeHHE OTKIII04aIoch. [Ipu 3ToM MecTHOe yIpaBieHHe JOIKHO OBITh HE3aBUCUMBIM
OT aBTOMAaTUYECKOI0 WM AUCTAaHLIUOHHOTO.
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5.2 BIOKNPOBKA PABOTbI MEXAHU3MOB

5.2.1 MexaHu3Mbl, UMEIONIUE 3JIEKTPUUECKHUH M PYYHOH NHPUBOJBI, JOIDKHBI OBITH 0OOpYIOBaHBI
OJIOKMPYIOIUM yCTPOHCTBOM, HCKIIOYAIOIINM BO3MOKHOCTh OJJHOBPEMEHHON pabOTHI MPHUBOJIOB.

5.2.2 Ecnm TpeOyeTcs BKIIOYEHHE B PabOTy MEXaHM3MOB B ONpEEIIEHHOW IOCIeN0BaTeLHOCTH,
JIOTDKHBI OBITH IPUMEHEHBI COOTBETCTBYIOIINE ONOKHPYIOIINE YCTPOICTBA.

5.2.3 JlomyckaeTcst ycTaHOBKa YCTPOMCTBA, BBIKJIIOYAIOMIETO OJOKHPOBKY, NMPH YCIOBHH, YTO OHO
3alIUIIEHO OT HEeNpeIHAMEPEeHHOTO BBIKIIOYEHHS OJIOKMPOBKH. BOmM3M 3TOro ycTpoiicTBa JOMKHA
HaXoAUThcA MH(GOPMALMOHHAS HAINKCh, YKa3bIBaIOIIas €ro Ha3HaYeHHE W 3alpeliaronas IMoJIb30BaHue
UM HE YIOJHOMOYEHHBIM Ha 3TO JHUIaM.

Takoe ycTpONCTBO HE JOIMyCKaeTcs JJIsl MEXaHU3MOB, IPUBEJAEHHBIX B 5.2.1.

5.2.4 Ilyck MexaHWU3MOB, DJIEKTPHUYECKHE JBHUTATEIH WM anmaparypa KOTOPBIX TpPeOyloT BO BpeMms
HOPMAJILHOM paOOThI IOTIOJHUTEILHONW BEHTUIISILIUY, JOJDKEH OBITh BO3MOXEH TOJILKO TIPH JICHCTBYOIEH
BEHTUJISILIUU.
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5.3 OTKJIIOYAIOIIIUE YCTPOMCTBA BE3OINACHOCTH

5.3.1 CucteMsl ympaBjieHHS MEXaHM3MOB, paboTa KOTOPBIX NPH OMPEAETCHHBIX 00CTOSTEIHCTBAX
MOXKET yrpoKaTh O€30MAacHOCTH JIIOACH WM CynHa, NOJDKHBI CHaOXKaTbcs KHONKAMHM WM JAPYTHMH
OTKJIIOYAIOIINMHU YCTPOUCTBaMH, 00ECIICUNBAIOIIMMH OTKIIOYCHUE MUTAHUS JIEKTPUUECKOrO MIPUBOJIA.

OTH KHOIKH W/WIN JApyrHe OTKIIOYAIONINe YCTPOHCTBAa 0E30MaCHOCTH JODKHBI OBITH 3alUIIEHBI OT
CIy4ailHOTO MPHUBENECHUS B JICHCTBUE.

5.3.2 KHomku uiu pyryue OTKIIOYaloIue yCTpoiicTBa 0€30IMacHOCTH JOKHBI ObITh PACIIONOKEHBI Y
MIOCTOB YIpaBJICHHUS WU B IPYTUX MeCTax, 00eceunBaroOIX 0e30MacHOCTh SKCILTyaTalnuy.

5.3.3 B anekTpruecKkux MpUBOJaX YCTPOHCTB M MEXaHU3MOB, B KOTOPBIX BO U30EKaHUE MTOBPEKICHUH
WIN aBapUHHBIX CllyyaeB TpeOyeTcsl OrpaHMYCHHUE IBM)KEHUS, HOJDKHBI ObITH IPEAyCMOTPEHBI KOHCUHbIE
BBIKJTIOYATENH, 00ECTICIMBAIOIINE HAJIEKHOE OTKIIIOYCHNE JICKTPUIECKOTO ABUTATEIS.
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5.4 KOMMYTAIIMOHHASA U ITYCKOPEI' YVIMPYIOLIIAST ATIIIAPATYPA

5.4.1 KommyTarmoHHasi ammaparypa B IEMSX JJEKTPUYCCKUX IPHUBOJOB, HE SBISIOMIASCS OIHO-
BPEMEHHO 3alIUTHBIM YCTPOHCTBOM OT TOKOB KOPOTKOTO 3aMBIKAaHHSA, NODKHA BBIIEPKHUBATh TOK
KOPOTKOTO 3aMBIKaHUs, KOTOPBIH MOXKET NpOTeKaTb B MECTE€ €€ YCTaHOBKHM, B TEUCHHUE BPEMEHH,
HE0OXOOMMOTO JUIsl CpabaThIBaHUS 3aILUTHIL.

5.4.2 Tlyck aieKkTpomBHTAaTENS MOKECH OBITH BO3MOXKECH TOJNBKO M3 HYJICBOTO ITOJIOKCHHUS ITyCKO-
pEeryaupyomnieil annaparypsl.

5.4.3 YV nyckoperynupymouieii anmnaparypsl, KOTOpast MO3BOJISIET OCYILECTBISATh OTKIIOYEHHE 0OMOTOK
napajIeIbHOro BO30YKICHUS, JOIDKHO OBITh MPEAYCMOTPEHO YCTPOMCTBO ISl TallleHUs! OIS,

5.4.4 IIpy npuMeHEeHUHU NPSIMOTO MYCKa 3JEKTPUUYECKHUX IBUraTeIel MepeMEeHHOTO TOKa IOJKHBI OBITh
yureHsl TpeboBanus 3.1.2.2 u 16.8.3.3.

5.4.5 JIng xaxmoro aieKTpU4YecKoro Asuratenss MomHocThio 0,5 kBT m Oonee u ero myckopery-
JUPYIOIIEH anmnaparypsl 0JDKHO OBITH IPEAYCMOTPEHO YCTPOMCTBO AJISl OTKIIIOUEHHS TUTAHUS; IPU 3TOM,
€CJIN MYCKOPEryIupyIolias anmnaparypa yCTaHOBJIEHa Ha IIABHOM WJIM APYTOM paclpeleIUTeNbHOM INTe
B 3TOM XK€ IIOMCIICHUHU U obecrieueHa ee BUIMMOCTb C MECTa YCTAaHOBKHU JJICKTPUYCCKOI'O ABUTaTECIIA, TO
JUTSL OTOW IIEJH JIOTYCKAETCs UCTIOJIb30BaHME BBHIKIIIOUATENSI, YCTAHOBICHHOTO Ha IIUTE.

Ecnu TpeGoBaHUS O pPACMOJIOKEHWH ITyCKOPETYIUPYIOIICH ammapaTypbl, M3JI0KEHHBIC BBIIIE, HE
BBITIOJIHEHBI, CICAYET MPEAyCMOTPETh!

.1 ycrpoiicTBo, OOKMpYIOIIEe BBIKIIOUATENIb HA PACHPEACIUTENPHOM IMUTE B BBIKIIOYEHHOM II0JIO-
XKCHHUH, NI

2 Z[OHOJIHI/ITCJII)Hblﬁ BBIKJIFOYATEJIh BOJIN3U QJICKTPHUYCCKOI'O ABUTATECIIA; WU

.3 Takylo YCTaHOBKY MpeIOXpaHHUTeNed B KaXAOM MOJoce WiIH (ase MyCKOperyIupyromei
anmapaTypbl, YTOObI OHM MOTJIM OBITh JIETKO BBIHYTHI U BHOBb BCTaBJICHBI OOCITYKHBAIOIIMM [EPCOHAIOM.
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5.5 QJIEKTPUYECKHE ITPUBO/Ibl M YIIPABJIEHUE PYJIEBBIX YCTPOHCTB

5.5.1 B pmomonmuenue k TpeboBanusm 6.2 yactu IX «Mexanmsme», 2.9 gactu Il «VYerpoiicTsa,
obopynoBanre u cHaOkeHne» u 7.4.10 wactu VII «MexaHudeckne yCTaHOBKWY» PYJICBBIC MEXaHU3MbI
JIOJDKHBI OTBeYaTh TpeOoBaHMUSIM HacTosied yactu [Ipasmit.

5.5.2 T'naBHBIHN 2JEKTPUIESCKUA WITH AIIEKTPOTUIPABINYECKUN PYJIeBON MPUBO, COCTOSIIUN U3 OJHOTO WU
Oonee CHIIOBBIX arperaroB, AOJDKEH IOydYaTh MHUTAaHWE MO JABYM OTIENBHBIM (puaepam, IMpOJIOKEeHHBIM
HETIOCPEICTBEHHO OT IIABHOTO PACIpPEeUTEIbHOTO MUTa pa3HbIMU Tpaccamu (cM. Takxke 16.8.4.12). Omun
u3 QUICPOB MOKET TOJTy4YaTh NTHUTAHUC YePe3 aBAPUIHBINA PacIPECTUTEIIBHBIN IITHT.

B ciydae mpuMeHeHUS B TIIABHOM pacHpeAeIUTeIbHOM IIUTE CEKIMOHUPOBAHHBIX COOPHBIX IIWH
MUTaHUE Kaxa0ro (uaepa MOIHKHO OCYIIECTBIITECS OT Pa3HBIX ceKuuil (cM. Takke 4.3.2).

Ecnu pyneBoe ycTpoiCTBO MMEET BCIOMOTAaTENIbHBIA SJEKTPUUECKUN WU 3JIEKTPOTUIPABINYECKUM
npuBoJl B cooTBeTcTBUU ¢ 2.9 wactu III «YcrpoiictBa, 000opynoBanue u cHabXEHHE), TOIMYCKAETCS €To
MUTaHUE OCYIIECTBIATH OT (DUAEPOB TIIABHOTO 3JIEKTPOIPHUBOIA.

5.5.3 Kaxnmeni ¢umep DOMKEH OBITH paccyWTaH HAa IHTAHUE BCEX DIICKTPUUICCKHUX JIBHUTATEICH,
KOTOpBbIE HOPMAJIbHO MPUCOEIUHEHBI K HEMY U pabOTaroT OJTHOBPEMEHHO.

5.5.4 Ecnu mpenycMarpuBaeTcs MEePEKITIOYAroNIee YCTPOHCTBO, TTO3BOJISIONISE MO/IaBaTh MATAHUE Ha
JO00H ANEKTPUYSCKUI JIBUTATENb WM HA COYCTAHUE UX OT OJHOTO WM JIPyroro ¢uaepa, Takue Ghuaepsl
JIOJDKHBI OBITh paCCUUTAaHBI HAa HaWOOJee TsDKENbIe YCIOBHS HAarpy3KH, a MEpeKIIoYarolee YCTPOHCTBO
JIOJIKHO YCTaHABJIMBAThCS B PYMIIEIIBHOM MOMELIEHUU.

5.5.5 Ilpu HemcmpaBHOCTH pPadOTAIOIIETO CHJIOBOTO arperara pyJlieBOTO IMPHBOJAA JAPYTOil arperar,
TpeOyemsbrii B 2.9.4 uvactu III «YctpoiictBa, ob6opynoBaHue W CHaOXeHHE», JODKEH NPHUBOJUTHCA B
JEeHCTBUE BPYYHYIO C TIOCTa, PACIHOJIOKEHHOTO Ha XOJOBOM MOCTHKE. J[OMOJHHUTENbHO MOXKET OBITh
MPEAyCMOTPEH aBTOMATHUECKHUI MyCK.

5.5.6 Ha Bcex cymax, IMCIOIIMX PYyJEBBIC YCTPOMCTBa, ykazaHHble B 2.9.6 gactu III «YcrpoiicTsa,
o0opynoBaHue 1 CHAOXKEHHEY, TIPH BBIXOJIE U3 CTPOSI OCHOBHOTO MCTOYHUKA MTUTAHUS CHIIOBON yCTaHOBKH
PYJIEBOTO MPHUBOJA JTOJKHO OBITH O0ECTIEYeHO aBTOMATHYECKOe TOAKIIOYeHNE TMTaHus B Te4eHue 45 ¢ ot
aBapUITHOTO KMCTOYHUKA AIEKTPUYECKON SHEPTHHM WU OT APYrOro HE3aBUCHMOTO HCTOYHMKA, YCTAHOB-
JIEHHOTO B PYMIIEJIbHOM MOMEIEHUU U MPEJHA3HAYEHHOTO TOJIBKO ISl 3TOM Liemu.

Hns cymoB BamoBoii BMecTHMOCThIO 10000 m Ooilee MOIIHOCTH 3TOTO HMCTOYHHKA JOJDKHA
obecrieuynBaTh HENMPEpPHIBHOE NHUTAaHHE PYJIEBOTO TPHUBOAA, a TaKXKe CBSI3aHHOW C HHUM CHCTEMBI
JTUCTAaHIIMOHHOTO YIPABJICHUS M yKa3aTeJlel MOJIOKEeHMs Iepa pynd B TedeHue He MeHee 30 MuH, a s
BCEX JPYTUX CyIOB — B TeueHue He meHee 10 MuH.

5.5.7 Pexxum paboOThI AIIEKTPUUYECKUX ABUTATENe MPUBOIOB CPECTB AKTUBHOIO YIPABICHUS CYAHOM
JIOJDKEH COOTBETCTBOBATh MPEAYCMOTPEHHBIM YCIOBUSM pabOTHI BCETO YCTPOMCTBA, HO TIO KpaliHel Mepe
JIBUTATENN JIOJDKHBI OTBEYATh KPATKOBPEMEHHOMY PEeXHMY paOoThl B TeueHne He MeHee 30 MUH.

5.5.8 DnekTpuueckuii M 3JICKTPOTHIPABINYCCKUI TPUBOA PYJICBOIO YCTPOWCTBA JOJDKEH 00e-
CIICUMBATD:

.1 mepeknanky pyins ¢ 6opra Ha GOPT 3a BpeMsl U Ha yrodj, ykazaHHble B 6.2.2 gact IX «MexaHU3MBbI»;

.2 HENPEePHIBHYIO MEPEeKIaaKy pyis ¢ OopTa Ha OopT B TedeHue 30 MUH U KaKIOTO arperara IpH
MOJIHOCTBIO MOTPY>KEHHOM pyJl€ U MaKCUMaJbHON CKOPOCTH TMEPEIHET0 XO0/a, COOTBETCTBYIOIIEH 3TOM
ocagke (cm. takxke 2.9.2 u 2.9.3 wactu Il «YerpoiicTBa, 000pynoBanre 1 CHaOXKEHHUEN);

.3 HenpephIBHYIO pa0oOTy B TedeHUe | 4 mpu HAUOOJNBIIEH SKCIUTYaTalluOHHOW CKOPOCTH TEPEIHETO
XO/la ¥ TIPH MIepeKIIafKe pyJisl Ha yroi, obecrneunBaronmii 350 mepexiagok B 4ac;

.4 BO3MOXXHOCTHb CTOSIHKH DJIEKTPUYECKOTO IBHUTATENs IOJ TOKOM B Te4eHHWE | MHH C HarpeTroro
COCTOSIHMA (TOJIBKO JJISL pyJIel C HEMOCPEACTBEHHBIM 3JIEKTPUYECKUM MPHUBOIOM);

.5 HaUIekKaIyl0 MPOYHOCTH DIEKTPUUECKOTO MPHUBOJA MPU YCHIUAX, BOSHUKAIONIUX MPU MAKCH-
MaJbHOM CKOPOCTH 3aJHET0 XOAa CyHdHA.

Pexomenpyercst, uToObI OblIa obOecriedeHa BO3MOXKHOCTH MEPEKIAAKH PYIS MPH CPEOHEH CKOPOCTH
3aJTHEeTO XOfa.
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5.5.9 Ilyck u oCTaHOBKa D5JEKTPUUECKUX [BHUTaTeled NpUBOAA PYIs, KPOME 3JIEKTPHUUECKUX
JBUTATENIed pyJleld C HEMOCPEACTBEHHBIM 3JIEKTPUYECKUM MPUBOAOM, IODKHBI OCYIIECTBISTHCS U3
PYMIIEIEHOTO TIOMEIICHUS M U3 PYJIEBOH PYOKH.

5.5.10 IlyckoBble yCcTpOHCTBa JOHKHBI 00€CIeurnBaTh MOBTOPHBIM aBTOMAaTHYECKUH 3aIyCK 3JIEKTPH-
YeCKUX ABHUraTesieil Mpu BOCCTAHOBICHUH HANPSKEHMs MOCIe MepephiBa B MOAAYE MUTAHUS.

5.5.11 B pyneBoii pyOke nomkHA ObITH MPEIYyCMOTPEHA CBETOBAsI M 3BYKOBasi CHTHAIIN3AIIUS:

.1 UCYE3HOBEHNUS HANPSDKEHMS B LU MUTAHUS KaXJIOT0 CUIIOBOTO arperara, CUCTEMbl YIIPaBJICHUS, a
TaKk)Ke 3aMBIKaHUS Ha KOPIYC B 3TUX IETIX;

.2 KOPOTKO€E 3aMbIKaHue, OOPBIB, 3aMbIKAHNE Ha KOPITYC B LIETISX YIIPABICHUS, BKIIIOYAs STH 3adaHus
KOMaHJl U OOpaTHOM CBSI3H;

.3 HeuCHpaBHOCTH KaHaJa TepeIavyn TaHHbBIX, alllapaTHBIX CPEICTB U MPOrpaMMHOT0 odOecrieueHus (B
ciTy4ae IpUMEHEeHHS POTPaMMHPYEMBIX SJIEKTPOHHBIX CHCTEM YIIPABJICHU);

.4 MHHIMaJBHOTO YPOBHSA Macliia B JIIO00H M3 MHUCTEPH THAPABIMYECKON CHCTEMBI;

.5 OJ0KHpOBaHUS THAPABINYECKON CHCTEMBI;

.6 peBBILICHUE TOMYCTUMOM pPa3HULIBI MEXKY 3aJaHHBIM U IEHCTBUTENBHBIM IOJIOKEHUEM IIepa pyJis,
€CIIU TOCTM)KCHHE JCHCTBUTENBHOTO IMOJIOKEHUS Iepa Pylis B COOTBETCTBHUE C 33aJJaHHOM KOMaHAOH He
JIOCTUTAETCS B IIpeesiaX JOIMyCTUMOTO BPEMEHH JJIsl CUCTEM YTIPABIIEHHUS C 0OPaTHOM CBA3BIO (HApUMED,
JUISL CHESIIEeH CHCTEMBI M aBTOPYJIeBOro). J[aHHas cUrHANIH3aIus MOXKET OBITh BBHI3BaHA MEXaHHUYECKOH,
TUPABINYECKON MM 3IEKTPUUECKON HEHCIPaBHOCTHIO.

Kpome Toro, momxHa OBITH NpEeAyCMOTpPEHAa HHIUKAIMSA PaOOTHI DIIEKTPOJABHTATENEH CHIIOBBIX
arperaToB pyJIEBOrO MPUBOAA.

5.5.12 Jlns cymoB, KOHTpPAaKT Ha TOCTPOWKY KOTOpBHIX Obur 3akmrodeH mo 1 suBaps 2021 rona,
HEHUCIPAaBHOCTH, B TOM 4HCJe YKa3aHHble B 5.5.11, KOTOpbleé MOTYT BBI3BaTb HEKOHTPOJIUPYEMOE
nepeMenieHue nepa pyisl, TOJDKHBL OBITh YETKO HICHTU(HULMPOBaHBL. B ciydae oOHapyKeHHS TaKHX
HEUCTPABHOCTEH Mepo PyJsl TOHKHO OBITh 3a()MKCUPOBAHO B TEKYIIEM ITOJOKEHHUH.

Jlnst cynoB, KOHTpPaKT Ha MOCTPOMKY KOTOpBIX 3akitoueH 1 sHBaps 2021 roma u mocie 5TOM Aathl,
HEUCHPABHOCTH, B TOM 4HCJEe yKka3aHHble B 5.5.11, KoTOpble MOT'YT BbBI3BaTh HEKOHTPOJIUPYEMOE
nepeMenieHrue nepa pyist, TOJDKHBI OBITh YETKO HWICHTU(HUIMPOBAHBL B ciiyuae oOHapykeHHs TaKuX
HEHCIPAaBHOCTEH Mepo pyiisi AOJKHO OBITh 3a(MKCHPOBAHO B TEKYIEM IMOJIOKEHHU 0e3 BMEIIaTeIbCTBa
00CITy)KMBAIOIIETO TIEPCOHATIA.

5.5.13 V¥ mocra ympaBieHHS TIIaBHBIMH MeXaHHU3MaMH JOJDKHA OBITh TPEeIyCMOTpEHa CBETOBas M
3BYKOBasi CHTHAJIN3AIIUS:

.1 ncue3HOBEeHUS HamNpshKeHMs, 00pbIBa (a3l

.2 Teperpy3KH B LENH MUTaHMUs Ka)XJI0TO0 CUJIOBOTO arperara;

.3 MHHMMaNBHOTO YPOBHS Macliia B JIFOOOW M3 IHCTEPH TUIPABIMYECKON CHCTEMBL.

Kpome Toro, momxna OBITH NHpeayCMOTpPEHa HHIUKAIMSA PaOOTHI JIIEKTPOABHTATENIEH CHIIOBBIX
arperaToB pyJeBOTO IMPUBOJA.

5.5.14 Cuctems! ympaBiaeHHs 3JeKTPOIPUBOJAMHE PYJIEBOTO YCTpOicTBa, yka3aHHble B 2.9.13 u 2.9.14
gactu Il «YcrpoiictBa, o0opymoBaHue U CHaOXKEHHE», JOJDKHBI IMOJydYaTh MUTAHUE IO OTACIbHBIM
¢dumepaMm, TPOJIIOKEHHBIM pa3HBIMU TPACCAMH OT CHJIOBBIX IIETE PYIEBOTO MPHBOAA B PyMIICIHHOM
MOMEILICHUN WM HEMOCPEACTBEHHO OT LIWH PaclpeNeUTENbHBIX YCTPOMCTB, MUTAIOIIUX 3THU CHIIOBBIE
LEIU.

5.5.15 B pymmenbHOM HOMELIEHWH JOJDKHBI OBITH MPEIyCMOTPEHBI CPEICTBAa OTKIIIOUEHHMS JIOO00H
CUCTEMBI YIPaBJICHUS C MOCTHKA OT PYJIEBOTO MPUBOJIA, KOTOPhIH OHA 00CITYKUBAET.

5.5.16 Kaxxnas cucrema AUCTaHIIMOHHOTO YIIpaBleHHs, pexycMoTrpernas B 2.9.13 u 2.9.14 gactu 111
«YcTpoiicTBa, 000pynoBaHNe U CHaOXEHNE, TOJHKHA IMETh COOCTBEHHYIO, BKJIIOUas BCE DIIEKTPUIECCKHE
KOMITOHEHTBI, HE3aBHUCHUMYIO IIEMb Iepefadyd CHUTHAJIOB YIIPaBIEHHUS HWCIOJIHUTEIHHOMY MEXaHHU3MY
PYJIEBOTO MpUBOJA M OBITH YCTpOEHA TaK, YTOOBI MEXaHW4ecKas WM DJCKTpHYecKas HEHCIPaBHOCTH B
OHOM W3 HUX HE MPUBOIWIA K BBIXOAY M3 cTpos Apyroil. IlpoBoga, KjIeMMbl U KOMIIOHEHTBI CHUCTEM
yIpaBJIeHUs, YCTAaHOBJICHHBIE B OOIINUX PACIIPEIEUTENBHBIX KOPOOKax, paclpeleuTeNbHbIX IIUTaX WIN
MyJTbTaX XOOBOTO MOCTHKA, & TAaKXKe IIETTH OOIMNX KOMMYTAIIHOHHBIX YCTPONCTB CHCTEM YIpPaBJICHUS,
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JIOJDKHBI OBITh YIANEHBl ApPYr OT Jpyra Ha MaKCUMAallbHOE PACCTOSHHE WU Pa3/IeleHbl C MOMOIIBIO
MIEPErOpOIOK U3 HErOPHOUYEro Marepuana.

5.5.17 Ilpu HAMIMYUU NBYX CIEHSIIAX CHCTEM YIIPABJICHHS, UX YCUIUTEIN TOJKHBI OBITH pa3eicHBI
Kak 2JIEKTPUYECKH, TaK M MeXaHudeckd. [IpM Hanuuumm Kak ciefsued, Tak W HeclesAlleld CUCTEM
YOpaBJICHUSA, YCUIUTENIU CIEIAIICH CHUCTEMBl YNPAaBICHUS [OJDKHBI HUMETh OTAENbHBIC YCTpPOMCTBa
3amuThl. [Ipu 3TOM MOMKHA OBITH OOEcIieueHa CENEKTHBHOCTh CpaOaThIBaHUS 3alIUT.

5.5.18 Ecnu npeaycMOTpEHBI JOMOIHUTEIbHBIE YCTPOUCTBA YIPABIEHUS, TO UX JIEKTPUUECKUE LIEeTIH
JIOJDKHBI UMETh YCTPOMCTBA OTKIIIOUCHHUS, YCTAHOBICHHBIC BO BCEX IMOJOCAX.

5.5.19 VYcrpoiictBa 00paTHOM CBSI3M M KOHEYHBIE BBIKIIOYATENN JJISi CUCTEM YIPABICHHS PYJIEBOTO
ANIEKTPOIIPHUBO/IA, COCAMHEHHBIC C 0A/UIEPOM Pyl WM HUCIOTHUTCIBHBIM MEXaHU3MOM, JOJKHBI OBITh
ANEKTPUYECKH U MEXaHUYECKH Pa3elIbHbIMU.

5.5.20 JIro6ast U3 BO3MOXHBIX HEHCIPABHOCTEH (IMOTEpsS MUTAHUS WM HEHCIIPAaBHOCTH B CHCTEMax
VIIpaBJICHUS ¢ OOPaTHOH CBA3BI0) HE JOJDKHA TMPHUBOANTH K IMOJHON TOTEPE YIPABIIEMOCTH PYJIEM.

5.5.21 Hampasnenue BpalieHHUs INITypBajia WX JBIDKEHUS PYKOSATKHA YIIPABJIIONIETO armapara
JIOJIKHO COOTBETCTBOBATH HANPABICHUIO MEPEKIAIKU Mepa pyJisl.

B cucreme KHOMOYHOTO yTpaBlIeHUS KHONKH JTOJDKHBI OBITH PACIIONIOKEHBI TaKHM 00pa3oM, YTOOBI
BKJIFOUEHUE KHOIIKH, HAXOMSIICHCS C MPaBOH CTOPOHBI, 00ECIICUNBAIO IBIKEHHUE TIepa Pyisl BIIPaBo, a
HaxoJsALIEeNcs ¢ JJEBOM CTOPOHBI — JABUKEHHUE €r0 BIIEBO.
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5.6 QJJIEKTPHYECKHUE ITPUBO/bI SIKOPHBIX U IIBAPTOBHbBIX MEXAHU3MOB

5.6.1 B nomonuenue k TpeboBanusiM 6.3 1 6.4 wactu 1X «MexaHU3MBD) MPUBOJ Opallnuie, SKOpHO-
IIBapTOBHBIX LIMWJICH U IIBAPTOBHBIX JIEOEIOK TOJKEH OTBEUaTh TPeOOBaHUAM HacToseit yactu [IpaBui.

5.6.2 DnexTtpuyeckue MNPUBOABI SIKOPHOTO M ILIBAapTOBHOTO MEXaHW3MOB JIOJDKHBI 00€CIeurBarh
BO3MOJKHOCTb CTOSIHKM I10J] TOKOM. IIpomoimKHUTENnbHOCTh CTOSIHKM TIOJ TOKOM JOJDKHA OBITh OTrpaHHueHa
BpeMeHeM cpalaThIBaHMs 3aIlUTHI OT TEperpy3KH MM 3aIlUTHI TI0 TeMIieparype oOMOTOK, HO He Gonee 30 ¢
JUTSL SIKOPHBIX MEXaHW3MOB ¥ 15 C I MIBapTOBHBIX MEXaHU3MOB.

5.6.3 YV sKOpHO-IIBapTOBHBIX IIMNHJICH M LIBAPTOBHBIX JEOEOOK Ha CTYNEHSX CKOpOCTEH, mpenHa-
3HAUYEHHBIX TOJBKO JUIS IIBAapTOBHBIX ONEpALMil, TOJKHA OBITH NMPEIyCMOTpPEHA 3allUTa OT Heperpy3Ku
JNIEKTPUUECKOTO ABUIATEIIS.

5.6.4 Ilutanue MEKTPUIESCKUX MPUBOOB SIKOPHBIX IIITMIIEH JOKHO 0TBedaTh TpeboBanmsiM 4.3.1 u 4.3.3.
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5.7 QJIEKTPHYECKHE ITPUBO/JbBI HACOCOB

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

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

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

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

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

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

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

5.8.1 DnexTpudeckue IBHUTATENId BEHTHWISITOPOB MAITMHHBIX MMOMEMICHUH JOHKHBI UMETh HE MEHEE
JIByX OTKIIIOYAIOUINX YCTPOMCTB, IPUYEM OJHO M3 HUX JOJKHO HAXOAUTHCS BHE ITUX MOMEIICHUU U UX
IIaXT, HO B HEMOCPEACTBEHHON OJIM30CTH OT BBIXO/Ia U3 ITHX MOMeIleHU. PekoMenyercs pacronarath
9TH OTKJIIOYAIOIIHE YCTPOMCTBA B OOIIEM MECTe ¢ TaKUMH K€ YCTPOMCTBAMH, YKa3aHHBIMHU B 5.7.1.

5.8.2 DrekTpuyeckue IBUTATEITN BEHTIISTOPOB IPY30BEIX TPIOMOB M BEHTHIISITOPOB KaMOy3a JOKHBI
HUMETh OTKJIIOYAOIIUE YCTPOWCTBA, PACIIONIOKEHHBIE B MECTaX, JIETKO JOCTYIHBIX C IJIABHOW ManyObl, HO
BHE IIIAXT MAITUHHBIX TTOMEIICHUH.

ONeKTpUYEeCKUe JIBUTATENIM BBHITSDKHOM BEHTHIISAIMM KaMOY3HBIX IUIMT HE3aBHCHMO OT 4YHCIa
OTKITIOYAOIUX YCTPOMCTB JOJDKHBI IMETh OTKJIFOUAIOIIEe YCTPOHCTBO, PaCIIONOKEHHOE HETIOCPEICTBEH-
HO B MOMeNIeHnHn KamOy3a.

5.8.3 DnexTpudeckue ABUTATENTN OOIIECYIOBOM BEHTHIISIIMM JODKHBI MMETH O KpaifHeil Mepe 1Ba
YCTpOWCTBA MUCTAHIIMOHHOTO OTKJIFOUEHHS MX, MPHYEM OJHO IOJDKHO OBITH PACHONOKEHO B PYJIEBOU
pyOKe, a BTOpPO€ OTKIIOYAOIIEE YCTPOWCTBO MOHKHO OBITh YCTAaHOBJIEHO B JIETKOJOCTYITHOM MECTeE,
HaxXOMSIIEMCs BHE OOCITY)KHBAaEMOTO TIOMEIIEHHUS. DTO MECTO HE JODKHO JIETKO OTPEe3aThCsl OTHEM B
ciy4ae mokapa B 00CTY>KHBAEMBIX TTOMEIICHHUSX.

Jli1 cyoB ¢ yCTaHOBKOM Majioil MOIITHOCTH (KPOME MaCCaXKUPCKUX) IOMYCKACTCS MPUMEHEHHE OJTHOTO
YCTPOMCTBA IUCTAHIIMOHHOTO OTKITFOUECHHS.

5.8.4 Dnextpuueckue ABUTATENd BEHTUISATOPOB IOMEIIEHWM, KOTOPhI€ 3alllUIIEHBl CUCTEMOMU
00BEMHOTO TIOXKAPOTYIICHUS, JOKHBI HMETh OTKJIIOYAOIIee YCTPOWCTBO, aBTOMAaTHYECKH Cpadarhl-
BaIOIIIEEe TIPH ITyCKE CUCTEMBI TIOXKAPOTYIICHHUS B TaHHOE MoMeIenne. [Ipu Hanuauu B TaKUX TTOMEIICHISIX
MIPOTUBOIOKAPHBIX 3aKPBITUN, aBTOMATUYCCKU IMEPEKPBHIBAIOIINX JOCTYI BO3AyXa MPHU MOXKape B ATUX
MOMEIICHUSX, JOMMyCKAeTCS PYYHOE OTKIFOYEHHE BEHTHIISATOPOB, MPU 3TOM OTKIIIOYAKOIIUE YCTPOWCTBA
JTOTDKHBI HAXOMUTHCS BHE 3THUX TTOMEIICHUH.

5.8.5 Orkmrodaromyie yCTPOWCTBA JJIEKTPUUCCKUX JBHUTATENICH BEHTHISATOPOB, IEPECUNCICHHBIX
B 5.8.1, 5.8.2 m 5.8.3, MOMKHBEI OBITH CTPYNIUPOBAHBEI HA CYyJHE TaK, YTOOBI BCE ITH DJICKTPUUCCKUE
JIBUTATEJIA MOIJIM OBITh OCTAHOBJICHBI HE Oosiee ueM 3 Tpex MecT. OTKIIFYArOIIUe YCTPONCTBA JTOJKHBI
obecTounBath (Puepa MUTAHUS ITUX AJIEKTPHUUSCKUX JBUTATENICH BEHTUIISITOPOB.
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5.9 JIEKTPHYECKHUE ITPUBO/bI HIJIIOIIOYHBIX JIEBEJOK

5.9.1 DnekTpuueckuil MPUBOJ ILIFONOYHON JICOSAKH TOHKEH 00CCIeYHBATh BBITOJHEHHE TpeOoBa-
Huit 6.20 yactu Il «Cnacarensubie cpencrea» [IpaBuin o o00pyIOBaHUIO MOPCKUX CY/IOB.

5.9.2 Opranbl ynpaBieHHs 3JIEKTPUYECKAM IIPUBOJOM MUIIOTIOYHON JIeOEIKH JODKHBI WUMETh
YCTPOMCTBO CaMOBO3BpAaTa B MOJIOKEHHE «CTOTD».

5.9.3 HemocpencTBeHHO y TMOCTa YIPaBJICHUS NUIIOTIOYHON JIEOSAKON JODKEH YCTaHaBIWBATHCS
BBIKJTFOUATE]Ib CUJIOBOM IEMH AJIEKTPUUECKOTO JIBUTATEIS.
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5.10 DJIEKTPUYECKUE ITPUBO/IBI BOMOHENNPOHUIIAEMBIX U ITIPOTUBOIIOKAPHBIX JIBEPEA

5.10.1 DnexkTpudecKue MPUBOILI BOJOHETIPOHUIIAEMBIX ABEPEU TOMKHBI 00CCIICUNBATH BHITIOTHECHUE
tpeboBanuii 7.12 wactu 11 «YcrpoiictBa, ob6opynoBanue U cHaOKEHHE).

5.10.2 IIuranue 3MEKTPUYECKUX MPUBOJOB M CUTHAIU3AIMK O IMOJIOKEHHH W 3aKPHITHH BOJIOHETPO-
HUIIAEMBIX JIBEpPEeH JOIDKHO OCYIIECTBIISATHCS OT OCHOBHOTO, aBApWUHHOTO W aBapHMHOTO TEPEXOJHOTO
WCTOYHUKOB AJIEKTPHUUECKON IHEPTUH B COOTBETCTBUH ¢ TpeboBaHusamu 4.3.1, 9.3 u 19.1.2.

5.10.3 DnexTpudeckoe 000pyAOBaHUE BOJOHEIPOHMIIAEMBIX JBEPEH M OTHOCSIIHECS K HEMY
AJIEMEHTHI JIOJDKHBI OBITH PACIONIOKEHBI, HACKOIBKO 3TO MPAKTUYECKH BO3MOXKHO, BBINIC MaTyObl
nepedOopoK 3a MpezieNlaMy OTIACHBIX PAaHOHOB M MTOMEIICHUH.

5.10.4 B Tex cimydasx, Korma 3JeKTPHUEeCKoe 000pyIoOBaHUE PACTIOIOKEHO HIDKE MaTyOsl TepeOopok,
WX KOpITyca JOJDKHBI WMETh CICAYIOINAC CTETICHU 3alllUTHI:

1 U1 DIeKTPUYECKUX JABUTATENICH W CBA3aHHBIX C HUMH 3JIEMEHTOB yrpasieHus — 1PX7;

.2 I JaTYMKOB yKa3zaresel MoNoKeHUs ABEpeil U CBA3aHHBIX C HUMU 3JIeMeHTOB uenu — [PXS;

.3 17151 JIeMEHTOB 3BYKOBOM CUTHAJIM3AllUU JBWKEHUS aBepu — 1PX6.

5.10.5 CwiioBble TIenH, TN YIPaBICHUSI, WHAUKAIIMN W aBapUHHO-TIPEIyIPEIUTSIIEHON CUTHAIIN-
3allMU JOJKHBI OBITh 3aIIUIICHBI OT TIOBPEXK/ICHHS TAKMM 00pa30oM, YTOObI MOBPEKACHUE DJICKTPUYCCKON
IeNy OJHOW JBEPH HE BBI3BIBAIO MOBPESKIACHUS B JE000H npyroit memu. KopoTkue 3amblkaHus WK
JIpyTHe TOBPEXKACHUS B CHCTEMaX aBapHUHHO-TIPEAYNPEAUTENBHON CHTHAIW3AIUN WM WHAWKAIAN
TIOJIOXKEHUS IBEPH HE JOJDKHBI BBI3BIBATh TIOBPEXKICHHUI CHIIOBOM LIEMHU W LIEMU YIPABICHUS. YCTPOWCTBA
JIOJDKHBI OBITh TAKUMH, YTOOBI IPOHUKHOBEHHE BOJBI B DJIEKTPUUECKOE 000pYIOBAHKE, PACIIONOKEHHOE
HIDKE MaTyOBl Iepe0opoK, He TIPHBOIWIO K OTKPBITHIO JIBEPH.

5.10.6 EnvHuyHbBIN 0TKa3 B CHJIOBOM LIEMU WK B IIEMH YIIPABICHUS CKOJB3SIIEH BOJOHETIPOHUIIAEMOMN
JIBEPU HE JOJDKEH TPUBOIUTH K OTKPBITHIO 3aKpbITOW JBepu. llofaya muTaHUS AOIDKHA TMOCTOSHHO
KOHTPOJIMPOBATHCS B HEMOCPEACTBEHHOM OJIM30CTH OT KaXIO0TO AJICKTPOABHTaTENsI, Tpedyemoro 7.12.5.7
gactu [II «YcTpoiicTBa, o0opynoBanue 1 cHaOXeHre». Ficue3HOBeHHE MUTAHNS B CUJIOBOM TSN U B TCTIH
yIpaBJIeHUs JOJKHO BBI3BIBATH CpabaThIBaHNE 3BYKOBOW U CBETOBOM curHanu3anuu B LIITY u Ha xomoBoM
MOCTHKE.

5.10.7 DnexTpuyueckue NPUBOIBI YCTPOUCTB, YAECPKUBAIOIINX TPOTUBOMOXKAPHBIE TBEPU OTKPHITHIMU
(cm. 2.1.3.4 gactu VI «IIpoTtuBomnoskapHast 3amtuTay), JOJDKHEL:

.1 moryJaTh MUTaHWE OT OCHOBHBIX M aBAPWUHHBIX UCTOYHHKOB IJICKTPUUCCKON dHEPTUU;

.2 WMETh AWCTAHIIMOHHOE YIIPaBICHHE W3 pYICBOM pPYyOKM Ui 3aKphIBAaHUS KaKIOW JBEpU B
OTNIEIBHOCTH, TIO TPYIIaM KN BCEX IBEPEH OAHOBPEMEHHO;

.3 aBTOMAaTH4ECKU 3aKpbIBaTh BCE NBEPH OAHOBPEMEHHO MPHU HUCUE3HOBEHUU HANPSLKEHUS MUTAHUS;

.4 OBITH CKOHCTPYHPOBAHBI TAKUM 00pa30M, U4TOOBI JTFOOOE MOBPEKICHNE B YCTPONCTBE 3aKPHIBAHHUS
OIIHO# NBepW HE BBIBOAMIIO M3 NEHCTBUS CHCTEMBI MMATAHUS W YIIPABJICHUS IPYTUMH JIBEPHMHU.
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5.11 QJEKTPUYECKHUE ITPUBOBI TOMMOYHBIX YCTPOUCTB, KOTJIOB 1 UHCUHEPATOPOB

5.11.1 DnexTpudeckue MPUBOJBI TOMOYHBIX YCTPOWCTB, KOTIIOB W HWHCHHEPATOPOB JOIKHBI MMETh
YCTPONCTBA NUCTAHLIMOHHOTO OTKIIIOYEHUS, PACIOJIOXKEHHBIE BHE IMOMEIICHHUM, TAC OHU YCTaHOBJICHBI
(cmotpm Tarke 5.3.8 wactn X «Kotibl, TermmooOMeHHbIE anmaparbl ¥ COCYIbl Mo JAaBieHuem» U 4.3.6,
4.10.3.4 m 6.2.3 yactu XV «ABTOMAaTHU3AIHSI ).

5.11.2 Eciam momernieHws], TNI¢ YCTAHOBJICHBI WHCHUHEPATOPHI W KOTJBI, 3alIUIICHBI a’pO30JIbHOMN
CHCTEMOU MOXKaPOTYIIEHUS, TO ANEKTPUIECKHUE TIPUBOIBI TOITOYHBIX YCTPOMCTB KOTIIOB U HHCHHEPATOPOB
JTOJIKHBI aBTOMATUYECKU OTKIIIOYAThCS MPHU IMYCKE 3TOW CHUCTEMBI.
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5.12 JIEKTPHYECKHWE MPUBO/IbI CPEJICTB OCYHIEHUS HOCOBBIX ITOMEIIEHUI
HABAJIOYHBIX CYJOB

5.12.1 B pononnenne k TpeboBanusM 7.9.2 m 7.9.3 wactm VIII «Cucremsl u TpyOOIpOBOABDY
IIEKTPUYECKUE TTPUBOJIBI CPEACTB OCYLICHHUSI HOCOBBIX MIOMEIIEHUH HAaBaJIOYHBIX CYIOB JOJKHBI OTBEYAThH
TpeOOBaHMUAM HACTOSILEH YaCTH.

5.12.2 Ha X0moBOM MOCTHKE WJIM Ha JPYroM IIOCTY, OTBedaromeMm TpeOoBaHmsaM 7.9.2 gwactu VIII
«CucteMsl U TpyOONIPOBOABI, MOHKHA OBITH MPETyCMOTpEHA MHIMKAIUS O TMOJTHOCTHIO OTKPBITOM MK
MOJTHOCTBIO 3aKPBITOM TOJOKEHUH KJIalaHa.

5.12.3 DnexTpuueckoe 000pyIOBaHUE CPEACTB OCYLICHUS! HOCOBBIX MOMEIICHHH HAaBaJOYHBIX CY/OB,
MPH YCTaHOBKE B JIOOOM M3 TaKWX IOMEIIEHHH, NOKHO WMETh CTeleHb 3amuThl He Hioke [PX8,
COOTBETCTBYIOIIYIO HCITBITAHUIO BOJSHBIM CTOJIOOM PaBHBIM BBICOTE TIOMEIIIEHHS, B KOTOPOM YCTaHOBJICHO
JEKTpUUYECKOEe 000pynoBaHue, B TeueHue 24 4.
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6 OCBELIEHHUE

6.1 OBIIUE IMOJIOKEHUA

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

IlepeueHp moMemnieHHi, MECT W MPOCTPAHCTB, TA€ B AONOIHEHHE K CBETHJIBHUKAM OCHOBHOIO
OCBEIIEHUS JODKHBI OBITh yYCTAHOBICHBI CBETWJILHUKH aBApUHHOTO OCBeIlIeHWs, mpuBeacH B 9.3.1.1
n 19.1.2.1.1.

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

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

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

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

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

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

6.2.1 PacripenenuTeNbHBIE IUTHI OCHOBHOTO OCBEIICHUS JODKHBI MOIY4YaTh MATAHUE TI0 OTACIBHBIM
¢unepam. OT IIUTOB OCHOBHOTO OCBEIICHHUS JOIMYCKACTCS OCYIICCTBIATH IMUTAHHE JIICKTPHUYCCKUX
MPUBOJIOB HEOTBETCTBEHHOTO Ha3Ha4eHUs MOMHOCTBhIO 10 0,25 kBT M OTHeIBHBIX KalOTHBIX
3JIEKTPUUYECKUX IPEJIOK C HOMHUHAIBHBIM TOKOM J10 10 A.

6.2.2 YcrpoiicTBa 3alIUThl KOHEYHBIX IIETICH OCBEMICHUS JOJDKHBI UMETh HOMHHAIBHBIE YCTaBKHU I10
TOKy He Oomee 16 A, cyMMapHBI TOK HArpy3KH MOAKIIOUEHHBIX MOTPEOUTENEH SIEKTPOIHEPTHUU HE
JoibkeH npesbimark 80 % Toka ycTaBKu.

Umncao OCBETHTEIBHBIX TOYEK B KOHEYHBIX IEMNSAX OCBEIIEHHUS HE TOJHKHO MPEBHINIATh MPUBEICHHBIX B
Tabm. 6.2.2. KaroTHEIC BEHTHIATOPHI U IPYTHE OBITOBBIC TPHOOPHI MOTYT MOTYYaTh MUTAHHE OT KOHCYHBIX
IIeTICH OCBEIICHHUS.

Tabnuma 6.2.2

Hanpsoxenue, B MakcuManbHOE YUCIIO OCBETUTEIBHBIX TOYEK
Jo 50 10

Or 51 no 120 14

Or 121 mo 250 24

6.2.3 OcserieHre KOpWIOPOB, MAIIMHHBIX TTOMEIIECHWH, TYHHENEH BaJONPOBOAOB, yKasaresiel ypOBHS
BOABI B KOTIE JOJDKHO IOJTy4YaTh ITUTAHUE HE MEHee 4YeM IO JIByM HE3aBHCHMBIM (QHAEpaM C TaKuM
PAacrosoKeHHEM CBETHIILHUKOB, YTOOBI Ia’ke B CIIydae BBIXOJA U3 CTPOsi ONHOTO U3 (GHACPOB 00eCIeunBalIach
BO3MOXKHO OOJbIIIasi paBHOMEPHOCTh OCBEIUCHUS. OTH (puuepbl NOIDKHBI MOJTy4YaTbh MUTaHHE OT PA3HBIX
TPYNIOBBIX IIUTOB, KOTOPbIE B Cilydae NPUMEHEHHs CEKIMOHHPOBAHHBIX INMH OCBELICHWS B IIIABHOM
pacnpenenuTeTbHOM IIUTE AOJDKHBI TTOTydYarh MATaHUE OT Pa3HbIX ceKuuil mmH. OaHnM U3 (QUIepoB MOXKET
OBITH (uIep, MOMYYaIOMIMI MUTAaHWE OT aBapUITHOTO pacHpeeNTUTeNIHHOTO IHUTA.

Jns rpy30BBIX CYLOB C DIIEKTPUYECKOM YCTAHOBKOM MAaJIOM MOILHOCTU JOIYCKAaeTCs IHUTaHUE
OCBELICHUS YKa3aHHBIX MOMEIICHNH, 32 MCKIIOYEHUEM MAIIMHHBIX, OCYLIECTBIATh MO OJHOMY (uaepy
OT TPYIIIOBOTO IUTA WIM HEMOCPENCTBEHHO OT INIABHOTO PACHpEAEIUTEIbHOTO IIUTA.

6.2.4 CBeTHJIFHUKH MECTHOTO OCBEIICHHS B JKMIJIBIX TOMEIIEHHUSIX, a TakKe IITETICETbHBIE PO3ETKH
JTOJDKHBI TIOTyYaTh MUTaHUE OT IIUTa OCBEIICHHUS [0 OTACTLHOMY (QHIepy, Apyromy, yeM ¢uaep NUTaHus
CBETWJIBHUKOB OOIIETO OCBELICHMUS.

6.2.5 Ecnu cynHO pasfensercss Ha INIaBHbIE NMPOTUBOIOXAPHBIE 30HBI, OCBEIIEHUE KaKIOH 30HBI
JOJDKHO TOJIyyaTh HHUTAaHUE MO ABYM (uaepaM, HE3aBUCHUMBIM OT (HAEPOB, MUTAIOLIMX OCBELICHHE
JIPYTUX TPOTHUBOIIOKAPHBIX 30H.

®Ounepsl 0OCBENICHUS TI0 BO3MOKHOCTH JIOJDKHBI OBITH MPOJIOKEHBI TAKKMM 00pa3oM, YTOObI mmoxap B
OJHOI1 30He HEe MOBpeau (GUaepoB, MUTAIOIINX OCBELICHUE B IPYTUX 30HAX.

B cnyuae npuMeHeHMs CEKIIMOHMPOBAHHBIX LINH OCBELICHHS B INIABHOM pacHpeAeIUTEIbHOM IIHUTE
Takue (Guaeps! TODKHBI MOy4aTh MUTAHUE OT PA3HBIX CEKLMH IIUH.

6.2.6 OcHOBHOE OCBEICHHE JODKHO OBITh BBITIOJHEHO TaKUM OOpa3oM, YTOOBI MpH MOXKAape WA B
ABapUIHOW CHUTyallMd B MOMEILICHHUSAX, B KOTOPHIX PACHOJIOKEHBI OCHOBHBIE MCTOYHUKH SHEPTUU W/HIIH
TpaHchOPMAaTOpbl OCHOBHOTO OCBELIECHUS, €CJIN OHH UMEIOTCS, CUCTEMa aBapUHHOTO OCBELICHHUS HE BBIXO-
JW1a U3 CTPOS.

6.2.7 CranmoHapHBIE CBETHIILHIKH OCBEIICHHUS TPIOMOB JOJDKHBI TIOTYYaTh MUTAHUE OT CIEIHaTbHOTO
pacnpenenuTenbHOro mura. Ha a3ToM muTe, KpoMe KOMMYTAIllMOHHOM M 3aIIMTHOW ammaparypsl, JOJDKHA
OBITh MPETyCMOTPEHA CBETOBAsI CUTHAIM3AIMS O BKIIOUEHUU OTAEIBHBIX IeTIed OCBELCHMUS.

1 cynoB ¢ yCTaHOBKOM MajIOW MOILITHOCTH JIOMYCKAaeTCs MUTaHNE CBETUIIHBHUKOB OCBEIIEHUS TPIOMOB
OT paclpeleUTeNbHOIO IINTA, PACIONOKEHHOI0 B PyJaeBOil pyOke; Hpu 3TOM Tpelyercs CBETOBas
CHUTHAJIM3AIHs O HAIWYNH HAPSOIKEHUS B IETIH NMUTAHUS CBETHIHLHUKOB OCBEUICHHS TPIOMOB.
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6.3 ABAPUMTHOE OCBEIIEHUE

6.3.1 OcBeleHHOCTh OTACTBHBIX TOMEIIEHUN, MECT U TIPOCTPAHCTB, YKa3aHHbIX B 9.3.1.1 1 19.1.2.1.1,
MpH aBapuiiHOM OCBEIICHUU JODKHA ObITh He MeHee 10 % oOriel OCBEHMICHHOCTH MpPU OCHOBHOM
ocBetieHun (cM. 6.7). JlomyckaeTcsi, 4TOOBl OCBEIIEHHOCTh OT CBETHJILHUKOB aBApUHHOTO OCBEICHUS B
MalIuHHOM TIOMEIIEHUN COCTaBIsIa 5 % OCBEIEHHOCTH IPHU OCHOBHOM OCBEIIEHWH, €CITH IPEIYCMO-
TPEHBI MITETICELHBIE PO3ETKH, TUTAEMBIC OT CETH aBAPHITHOTO OCBEIICHMUS.

DT0 OCBelIeHHE JOKHO ObITh TAKUM, YTOOBI MOXKHO OBLIO JIETKO 3aMETHTh JIOPOTY BBIXOJA K MEeCTaM
dBaKyaluu (WK 00eCIeUUTh OCBEIIeHHOCTh 0,5 JIK).

6.3.2 Jlns momyueHusi TpedyeMoil B 6.3.1 OCBEIIEHHOCTH CBETHIHLHUKU aBApPUHHOTO OCBEIICHUS C
JaMIIaM{ HaKaJIWBaHUSA MOTYT KOMOWHHUPOBATHCS C JIFIOMHHECIICHTHBIMA JTAMITAMH.

6.3.3 CBeTWIILHUKHA OCHOBHOTO OCBEIICHHSI JOITyCKAeTCS WCIIONIB30BAaTh B KAYECTBE CBETHIHLHUKOB
aBapUITHOTO OCBEIICHUSA, €CIIM OHH MOTYT IOJy4YaTh NMHTAHHE TAaKXe U OT ABAPUIHBIX HCTOYHUKOB
SHEPTHU.

6.3.4 CeTp aBapHWIHOTO OCBEIICHHUS TOJDKHA OBITH BBIITOJIHCHA TaKMM 00pa3oM, YTOOBI MPH ITOXKape
WIN B JAPYTUX aBAPUUHBIX CIydasX B IOMEIIECHUSX, B KOTOPHIX PACIOJIOKEHBI aBapUHHBIC MCTOUHUKH
ANIEKTPUYECKOW DHEPrUU H/WIH TPaHCHOPMATOPHl aBApPUHOIO OCBEIICHHUS, CHCTEMa OCHOBHOTO
OCBEIICHUS HE BBIXOAMIIA U3 CTPOSL.

6.3.5 [lns aBapuHOTO OCBEIICHUST MOTYT MTPUMEHSATHCS CTAI[MOHAPHBIE CBETHIILHUKU CO BCTPOSHHBI-
MH aKKyMYJISTOpaM{ M ¢ aBTOMAaTHYECKOM MOM3apSIKON MX OT CETH OCHOBHOTO OCBEITICHUS.

6.3.6 Kaxxaplii CBETHJIBHUK aBapUITHOTO OCBEIICHUS I KOMOWHUPOBAHHBIN CBETHIHLHUK JIOJDKEH
OBITE 0003HAYCH HA UX BUIMUMBIX YACTAX KPACHBIM IIBETOM.
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6.4 BBIKJIIOYATEJIN B LHEIISIX OCBEINEHUA

6.4.1 Bo Bcex memsix OCBEIICHUS JODKHBI OBITh MPUMEHEHBI JIBYyXITOJIOCHBIC BBIKITFOUATEIIH.

B cyxux }WIBIX U CIyKeOHBIX MOMEIICHUSAX JOMYCKAETCS MPUMEHEHHE OJHOIOIIOCHBIX BBIKIIIOYA-
TeNel B LEeMNsX, OTKIOYAIONUX OJMHOYHBIC CBETHWJIBHUKH WM TPYMIBI CBETHJILHHUKOB HA HOMUHAIBHBIN
TOK He Ooiee 6 A, a Takke CBETHJILHUKOB Ha O€30IacHOE HaIpsHKCHHE.

6.4.2 Jlnsg cTarMoOHApPHBIX CBETWJIBHUKOB HAPYKHOTO OCBEIICHUS MOJDKHBI OBITh TIPEIyCMOTPEHBI
YCTPONCTBA IEHTPATM30BAHHOTO OTKIIIOYCHHS BCEX CBETWJIHLHUKOB U3 PYJIEBONM PYOKHM WM U3 APYTOTO
MMOCTOSIHHOTO BaXTEHHOTO MOCTa Ha BEpXHEH mamyoe.

6.4.3 BrixuitouaTenu nenei ocBeleHrs MOMEIEHUH CTaHIUN MOKapOTYILIEHUs JOKHBI HAXOJUTHCS C
BHEIIIHEH CTOPOHBI ATUX MOMEIIECHUH.

6.4.4 BrIKTrodaTeNW OCBEIICHUS 3a CBOOOIHO CTOSIIIMME PACIPEACITUTEIBHBIMA TTUTAMHU JOJKHBI
YCTAHABJIMBATHCS ¥ KAXKIOTO BXOJA 33 PACTIPEACTUTEIBHBIN IIHT.

6.4.5 B mensx aBapuiHOTO OCBEHICHUS HE JOJDKHBI TMPUMEHSITHCS MECTHBIE BBIKITIOUATEIN
CBETHJIBHUKOB.

JlomyckaeTcs IpUMEHEHHE MECTHBIX BBIKITIOYATEIICH B IETSIX CBETHIILHUKOB aBapUITHOTO OCBEIICHUS,
KOTOPBIE B HOPMAIBHBIX YCIOBUSIX SIBJISIFOTCSI CBETHJIBHUKAMHU OCHOBHOTO OCBEIICHUSI.

ABapuifHOE OCBEIICHUE B PYJICBOI PYOKE JOJDKHO OBITH 000PYIOBAHO BBHIKIIIOYATEIICM.

CBETUJIBHUKA aBapUHHOTO OCBELICHHUS MECT IOCAJKU B CcHacaTelbHbIE CpPEICTBa, KOTOpPHIE B
HOPMAJbHBIX YCIIOBHUSAX SBIISIOTCSA CBETHJIBHHKAMH OCHOBHOTO OCBEIICHHS, OJDKHBI BKITFOUATHCS
aBTOMATUYCCKU TIPH 00ECTOUNBAHUH CYITHA.
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6.5 CBETUWJIBHUKMU TJIEIOIIEI'O PA3PAJA

6.5.1 JIpocceny u KOHJIEHCATOPHI CBETHJIBHUKOB TJICIOIIETO pa3psAla JOJKHBI 3aIIMIIATHECA HAIEeKHO
3a3¢MJICHHBIMU METAJLTUYECKUMU KOXKYXaMHU.

6.5.2 Konnencaropsl emMkoctbio 0,5 Mk® 1 GoJee HOIDKHBI CHAOXKATHCS Pa3pAIHBIMU YCTPOICTBaMHU.
Pa3psimHOE YyCTPOHCTBO MOMKHO OBITH BBINIOJHEHO TakuM oOpa3oM, 4ToObl depe3 1 MHH mocie
OTKJTFOUCHUST KOHJICHCATOpa €ro HampshkeHne He mnpeBbimano 50 B.

6.5.3 JIpoccenu u TpaHcGOpMaTOphI ¢ OOIBIITUM UHIYKTUBHBIM CONMPOTHBIICHUEM JIOJKHBI YCTAHABIIH-
BaThCsl KAK MOXKHO OJIMKE K CBETWJIBHUKY, JUISI KOTOPOTO OHU NPEIHA3HAYCHBI.

6.5.4 CBeTWIBHUKU TICIONIETO paspsia, NMUTaeMble HamnpsbkeHueM cBbimie 250 B, nomkHBI OBITH
CHaOXXEHBI TPEJOCTePEeTaIUMIA HAAINCSIMHU, YKa3bIBAIOIMMU HamnpsokeHWe. Bce pmeramn Takmx
CBETHJILHUKOB, HAXOSIIIIACCS IO/ HAIPSDKEHUEM, JIOJDKHEI OBITh 3allHUIICHBI.
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6.6 LITEIICEJBbHBIE PO3ETKHN

6.6.1 LlItencensHple PO3ETKH AJIsl IEPEHOCHOTO OCBEIIECHUS JOKHBI ObITh YCTAHOBJICHBI MO KpaiHein
Mmepe:

Ha najxyOe BOMU3W Oparmuis;

B TMIOMELICHUH THPOKOMIIACa;

B TIOMELICHUH MTpeo0pa3oBarelieil pajuoyCcTaHOBKH;

B MIOMEILEHUU PYJIEBOIO YCTPOICTBA;

B TIOMELICHUH aBapUITHOTO arperara;

B MAalIMHHBIX TOMELICHUSX;

32 IJIaBHBIM paclpeleUTeIbHbIM IIIUTOM;

B CIICIHAJIBHBIX JIEKTPUIECKAX OMEIICHHSX;

B TyHHEJIE TpeOHOro Baja;

B pyJeBoii pyOKe;

B paJHoOpyOKe;

B palioHe pacHoNOKeHHUs JIeOe/IOK;

B paiioHe BBITOPOJIOK JIara M 9X0JIOTa;

B TIOMEUICHUSIX IIEHTPAIN30BAHHBIX YCTAHOBOK BEHTWIISLIUA U KOHIMLIMOHUPOBAHUS BO3AYyXa.

6.6.2 IlTencenbHble PO3ETKH, MUTAEMbIC Pa3HBIMHU HAIIPSKCHUSIMH, JOJDKHBI MMETh KOHCTPYKIHIO,
UCKJIIOYAIOIIYI0 COEOUHEHHE BMJIOK M OJHOIO HANPSIKEHUS C PO3CTKOM s 0ojiee BBICOKOTO
HaIpPsDKEHHS.

6.6.3 IlITerncenbHble PO3ETKH AJIS IEPEHOCHOTO OCBELIEHMS U JIPYTHX MOTpeOUTENel 3eKTPUIeCKOi
SHEPruH, YCTAHOBJICHHBIC HAa OTKPBITHIX Many0aX, JOKHBI OBITh 3aKPEIUICHBI MITEICENbHBIM Pa3beMOM
BHU3.

6.6.4 IllrencenbHble PO3ETKM HE MOODKHBI YCTaHABIMBAThCA B MAIIMHHBIX IIOMELICHUSX HIDKE
HACTWJIA, B 3aKPBITHIX IMOMEIICHHSX CEMapaTopoB TOIUIMBA W Maclia WM B MECTax, rie Tpedyercs
obopymoBaHue 0g00pEeHHOT0 0€30MacHOTO THUIIA.
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6.7 OCBEHIEHHOCTDb

6.7.1 OcBelleHHOCTb OT/ENbHBIX MMOMEUIEHUH U MPOCTPAHCTB JOJKHA ObITh HE MEHEe YKa3aHHOH B
Tabn. 6.7.1. VYka3aHHble TpeOOBaHHS HE OTHOCATCS K CyAaM, HMEIOIIMM OCBELICHHE, MUTacMoe
HanpspkeHnueM Huxe 30 B.

[IpuBenennsie B Ta01. 6.7.1 HOPMBI 00IIEH OCBEMIEHHOCTH OTHOCATCS K ypoBHIO 800 MM Haj maryooi
(HacTWIIOM) TIOMEIICHHS, a HOPMBI OOIIEH IUTIOC MECTHOW OCBEIIEHHOCTH — K YPOBHIO pabodnmx
MTOBEPXHOCTEM.

Tabunuma 6.7.1

OCBEILEHHOCTD, JIK
No TToMeIIeHIS H HOBEXHOCTH JIIOMUHECLIEHTHBIMU JIaMIIaMH JIaMIIaM1 HaKaJIHBaHUs/
n/n CBETOJHOMHBIMH JIaMITaMU
obmas + obmas obmas + obuias
MeCTHAst MECTHast
1 |ITocr paagnocsszu:
Ha YCTAHOBJICHHOM YPOBHE HaJl maiy0oit — — — 100
paboyue CTONBI MOCTa PAJUOCBI3H — — 200 —
2 | HaBurammonHas pyOka:
Ha YCTaHOBJICHHOM YPOBHE HaJ ManyOoi — 100 — 50
HaBUTAL[MOHHBIE CTOJIBI 150 — 150 —
3 | PymeBas pyOka Ha yCTaHOBJICHHOM YPOBHE Haj Iairy0oit — 75 — 50
4 | MamuHHbIe NTOMEIICHUS, NOMEIICHHSI PACIIPeJeIUTENIbHBIX IIUTOB,
MaHEBPEHHBIX H KOHTPOJBHBIX IIOCTOB U IIyJIbTOB, MOMEIICHHS
aBTOMATH3MPOBAHHBIX YCTPOHCTB, THPOKOMIIACOB:
Ha YCTAQHOBJICHHOM YPOBHE HaJ/l HACTUIIOM — 75 — 75
MOBEPXHOCTH PACIIPEASIUTENBHBIX YCTPOUCTB U IYJIBTOB YIIPABICHUS 200 100 150 75
MecTa YIpaBJICHUs TNIaBHBIMH MEXaHH3MaMU 150 100 150 75
MPOXOABI MEXKAY KOTJIAMH, MEXaHM3MaMH, Tpanbl, IUIOMIAAKI U T.IL — 75 — 30
(poHT KOTIOB 100 75 75 75
5 | AKKyMyasTOpHas Ha yCTAaHOBJICHHOM YPOBHE HaJ maiay0Ooi — 75 — 50
6 | TynHenu BaJoONpPOBOAOB, IIAXTHI JIara, 9X0J0Ta, LEMHbIe AIHKU:
Ha YCTAQHOBJICHHOM YPOBHE HaJl naiy0oit — 50 — 20
MOBEPXHOCTH IOAIIMITHUKOB BaJOB, a TaKXE COEAUHUTENIbHBIX 75 — 50 —
(anIeB ¥ mp.
7 | Ilpoxompel Ha mamybax, IEPEXOIHbIC MOCTHKA M PAHOHBI PACIONOKEHI — 50 — 20
crIacaTeNbHBIX UTONOK K IVIOTOB Ha YCTAHOBJICHHOM yPOBHE HaJ| ATy 00
8 | 3abopTHBIC MPOCTPaHCTBA B paliOHE CITyCKa CrAcaTeNbHBIX LUTIONOK U — — — 5
IUIOTOB BOJIM3M IPY30BOI BaTepIUHUM
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6.8 CHTHAJIBHO-OTJIMYUTEJIBHBIE ®OHAPHU

6.8.1 OT muTa CHUTHANBLHO-OTIIMYUTENBHBIX (QOHApel JOJDKHBI IONy4aTh MUTAHUE MO OTAEIBbHBIM
¢unepam Qonapu TOmoBbie, OOPTOBBIE U KOPMOBOH, a Ha CyJax OyKCHPHBIX, TOJKAIOIINX, PHIOOTOBHBIX,
JIOIIMAaHCKUX, OTPAaHUYEHHBIX B BOBMOXHOCTH MaHEBPHUPOBATh U CyAax Ha BO3ILYIIHOH IMOIYIIKE — TaKkKe
CTaLlMOHAPHO yCTaHOBJIEHHbIE (oHApH, nepeuncieHHble B Ta0m. 2.4.1 gactu 11l «CurnansHable cpencTBay
[IpaBunm mo 00OpyAOBAaHHIO MOPCKHX CYIOB, M JIOIMOJHUTENBHBIE TOIOBBIE M KOPMOBEIE (hoHapw,
nepevrcieHnsie B Tabm. 5.2.1 ykazaHHoit yactu [IpaBur.

6.8.2 IuT curHambHO-OTIAMYUTENBHBIX (POHApEH NOMKEH MoNMy4yarh MUTaHUE MO AByM (uIepam:

.1 1o ogHOomMy ¢Quaepy OT INIAaBHOTO paclpeleNUTEIbHOrO IIMTa 4Yepe3 aBapUMHBIA pacHpeneny-
TCHBHBIN IITNT;

.2 o BTOpoMy (maepy OT OMMKaWIIero TPyMIIOBOTO IHTA, KOTOPHI HE IMONydYaeT MUTaHHUS OT
aBapUHHOTO PACHpPEeNTUTENFHOTO IIUTA.

JomnyckaeTcst ycTaHaBIMBaTh NPUOOPHI yNpaBICHUS CHIHAJIBHO-OTIMYUTEIBHBIMH (OHAPSIMHU B
MyJbTE, PACIIONOKEHHOM B PYJIEBOI pyOKe W IOIyJaromeM IMUTaHHue B COOTBETCTBUH C 4.5.2.

g cynmoB, Ha KOTOPBIX OCHOBHBIM MCTOYHHKOM JJIEKTPHYECKON DHEPTUU SBISETCS aKKyMYJISITOpHAS
Oarapesi U Ha KOTOPBIX INIAaBHBIA pacrpeleNuTebHbBIH IIUT YCTAHOBIICH B PYJEBON pyOke, yrpaBieHUE
CUTHAJIbHO-OTIIMYUTEIbHBIMA (OHAPSMHU JOMYCKAETCSl MPOM3BOAUTH HEMOCPEACTBEHHO C IJIaBHOTO
pacIpeaeauTe]bHOTO IIUTA.

6.8.3 Llenu nuTaHMs CUTHATBHOOTIAMYHMTENBHBIX (OHApEH AOJKHBI OBITH BBIIOJHEHBI 110 ABYXIPO-
BOIHOW CHCTeME, W B KaXIOW HEMu AOIDKEH OBITh MPEIyCMOTPEH JBYXIOIIOCHBIN BBIKIIOYATENb,
YCTaHOBJICHHBIN Ha paclpeleUTeNbHOM IUTE CHTHATBHOOTIMYUTEIBHBIX (OHApEH.

6.8.4 Kaxxnas uenb NUTaHHUS CUTHANBHO-OTIMYMTENBHBIX (POHApEl JOHKHA UMETh 3allUTy B 000MX
IpOBOJAX M HHAMWKALMIO O BKJIIOYECHHHM CHUTHANBHO-OTIMYMTEILHOTO ()OHAps B COOTBETCTBHM C
TpeboBanusaMu 4.1.4 yactu 11l «Curnaneasie cpencrsa» IlpaBun no o00OpyI0BaHHIO MOPCKHUX CYIOB.

YcTpoitcTBO HHAUKAIINH O BKIIOUYSHHH TOJDKHO OBITH BHITIONHEHO W yCTaHOBIEHO TaK, YTOOBI €r0 TOB-
PEKAEeHUE HE BHI3BIBAIO BBIKIIOUCHHSI CUTHAIBHO-OTIIMYATENFHOTO (QOHAPS.

[Tanenue HampsKeHHs Ha paclpeAeTUTENbHOM IIUTE, MHUTAIOIEM CHUTHAJIBbHO-OTIIMYUTENIbHbBIE
¢doHapu, BKJIIOYAS M CHUCTEMY CUTHAIM3AIMK AeHcTBHA (OHapel, HE AOKHO IMpeBblmath 5 % mpH
HOMHHANBHOM Hanpspkernd 10 30 B u 3 % — npu Hanpspkernu ceoimre 30 B.

6.8.5 HezaBucumo OT MHIWKAIMK O BKIIOYEHUH, TpeOyemoi B 6.8.4, momkHa OBITH MpexycMOTpeHa
CBETOBas M 3BYKOBas CHUTHAIM3AlLMs, IEHCTBYIOIIAas aBTOMaTHYECKH B CIydae:

.1 HercnpaBHOCTH, BKIIOUAsi KOPOTKOE 3aMbIKaHUE, JII0OOTO CUTHAIBHO-OTIIMIUTENILHOTO (poHAps pH
BKJIIOUCHHOM BBIKJIIOYATEIIE;

.2 OTepY MUTAHMSA IIUTAa CUTHAJIBHO-OTIMYUTENBHOTO (poHapsL.

IIuTanne cuTHAIM3AIMH JODKHO OCYIIECTBISTHCS OT IPYTOTr0 HCTOYHMKA WK (uAepa, 4eM HCTOYHHK
Wi QuIep MUTaHUS CUTHAIBHO-OTIIMYUTENBHBIX QoHapel, 100 OT aKKyMYJISTOpHOU OarapeH.

6.8.6 [IpumenseMble B CUTHAILHO-OTJIMYUTEIBHBIX (DOHAPSAX JaMIBl M MaTPOHBI JOJDKHBI OTBEYaTh
tpeboBanuaMm 3.1.7 gactu 11l «Curnaneusie cpencrsa» [IpaBui mo o00pynoBaHHIO MOPCKHX CYIIOB.

6.8.7 [l cUrHaIbHO-OTIIMYMTENBHBIX (DOHApEH C HCIONb30BAaHHEM B Kaue€CTBE MCTOYHUKOB CBETA
cBerom3nydatonux auomoB (CHJl) B momonmHeHWE K MHAWKAIIMM O BKIIIOYCHHH, TpeOyemout 6.8.4 wu
cUrHanu3anuu, Tpedyemoin 6.8.5, momkHa OBITH MPEAyCMOTpPEHa CBETOBas M 3BYKOBas CHUTHAIU3ALIMS,
JEeMCTBYIOIIAsT aBTOMATHUECKH B CIy4ae CHW)KEHHS CHJIbI cBeTa (oHapsl HWXKE ypoBHs, TpeOyemoro 3.1.7
gactu III «CurnaneHeie cpenctBay [lpaBun mo o6opynoBaHuio MOpcKuX cynoB. Ilpu orcyrcTBum Takoi
CHUTHAJIM3aIlNM [IOIyCKaeTcsl Mcronb3oBanue (ouapeit ¢ momymsmu CHJ[, cpok TOTHOCTH KOTOPHIX,
yKa3aHHBIH M3TOTOBUTENEM, HE HCTEK.

6.8.8 Bce nHnuKkaropsl Ha IIUTE CUTHABHO-OTIMYUTENBHBIX (POHAPEH TOIKHBI UMETh PEryIrpyeMyIo
SAPKOCTb, BKIIIOYAs SIPKOCTh OUCIUIES MPH €ro HaJUduH.

6.8.9 IIuT CHUTHANBHO-OTIWYHUTENbHBIX (hOHApPEW [OJKEH TMOJepKUBATh HCIIOIb30BAHHE
CTaHNApTHRIX WHTEpdeiicoB s obecrieueHns: oOMeHa HWH(OpMAIMe ¢ CyAoBBHIMH cucTeMaMd. st
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nepeadl CUTHAJIOB BO BHEIIHWE CHCTEMBI M MOMYUYEHHsI CUTHAIOB TIOATBEPXKICHUS OT BHEIIHUX CHCTEM
JTOJDKEH HMCIIONB30BaThCs IBYCTOPOHHUH mHTEpdelic, oTBedaronuii crangapram MOK cepun 61162.

HOHYCKaeTCSI HCIIOJIB30BAHUEC MPEAYCTAHOBJIICHHOT'O BKIIFOUCHHSA T'PYIHII CUTHAJIbHO-OTIIMYUTCIBHBIX
¢donapeit.
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6.9 CBETO-CUT'HAJIBHBIE 1 OCBETHUTEJIBHBIE CPEJICTBA BEPTOJIETHBIX ITAJIYB

6.9.1 O0mue TpedoBanms.

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

0003HaYeHHE TTepuMeTpa (TPaHHUI]) BEPTOJCTHOW MaTyObI;

OCBEIICHHUE TTOCATOYHON 30HBI;

0003HaueHNEe BO3BBIIIAIOIINXCS KOHCTPYKLUI B ITOCaJIOYHON 30HE.

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

6.9.1.3 Bce cBeTo-CHUTHANBHBIE ¥ OCBETUTENBHBIE CPEACTBA, 4 TAKXKE JAPYTOe AIEKTPOOOOpyIOBaHHE B
mpeesax BEPTOJIETHBIX 3alpPaBOYHBIX IMOCTOB W aHTApOB JOHKHO OBITH B3PBHIBO3AIMUIICHHOTO THIIA H
MMETh YPOBEHb B3PBIBO3AIIUTHI, COOTBETCTBYIOIIMNA KaK MHUHHUMYM TeMIIEpaTypHOMY Kkimaccy T3 wu
nonrpynne IIA.

6.9.1.4 B oTHOIIEHUH CBOMX CBETO-TEXHUYECKHUX XapaKTEPUCTUK M PACIIOJIOKEHHUS OTHU JOJKHBI
yanoenetBopsaTh TpeboBanmsaM MKAO (MexayHapomHOW OpraHH3alid TPaKAAHCKOW aBHALMH), YTO
JIOJIKHO OBITh MOATBEPKIACHO COOTBETCTBYIONIUM 3aKIIIOUeHUEM Wi CBUIETENIHCTBOM KOMIIETEHTHOTO
opraHa rpakJIaHCKO¥ aBHAIIUH.

6.9.1.5 Ilutanue CBETO-CUTHAJIBHBIX M OCBETUTENBHBIX CPEICTB, YKa3aHHBIX B HACTOSUICH IaBe,
JIOJDKHO OCYIIECTBIATHCSA OT UCTOUHMKA Oecriepeboiinoro nmuranus (MBIT).

6.9.2 Orum o003HAYEeHHS MEPUMeETPA.

6.9.2.1 Oruau JIO/DKHBI OBITH pa3/IelicHbl HA JBE HE3aBUCHMBIC IICMH M TONy4YaTh MUTAHKE TaKKMM 00pa3oM,
9TOOBI MPH HEUCIPABHOCTH NHTAaHUA OfHOW 3 uenei, 50 % orHell o0O3HaYeHHs! MEpUMETpa OCTABAICDH
PpaboTOCTIOCOOHBIMHU.

6.9.3 OcBelienne MOCaI09HON 30HBI.

6.9.3.1 Ilocamounas 30Ha W yKa3arenb HaIpaBJICHHUs BeTpa JOJDKHBI OBITH HAIEKAIINM 00pazom
ocCBelleHbl. J[js ATOM 1eau MOTYT OBITh MCIIOJIB30BaHbBI MPOXKEKTOPHI 3aJIUBAIOIIECTO CBETA.

6.9.3.2 Ilpu ycTaHOBKE CpPEACTB OCBEIICHUS MODKHBI OBITH MPHUHATHI MEPHI, HCKIIOYAIOIINE
OCJICTUICHUE MUJIOTOB MPHU B3JIETE, TOCaJIKe U MAaHEBPUPOBAHHH.

6.9.4 3arpaauTesbHO-NpeayNpeauTelbHbIE OTHU.

6.9.4.1 Jlns obecriedennst 6€30MMaCHOCTH TIOJIETOB, BCE 3HAYNTENIHHO BO3BHIIIAIONINECS KOHCTPYKIINN 1
OOBEKTHI, TAKUE KaK DJIEMEHTHI HAJICTPOUKH, OypUIbHBIC, TEXHOJIOTHYCCKUE KOJOHHBI U T.J., JTOJDKHBI
OBITh 0003HAYCHBI CHCIMATBHBIMU 3arpaIuTeIbHO-IIPEYIPEIUTCILHBIMU OTHSIMU KPACHOTO I[BETA.

6.9.4.2 Orau A0MKHBI OBITH pa3jielicHbl HA HECKONBKO HE3aBUCUMBIX IEMel, W MOody4arh NMUTaHUe
TakuM 00pa3oM, YTOOBI MTPH HEHCIIPABHOCTH MTUTAHHUS OJHOW M3 IIeNeil, OCHOBHAs YacTh 3arpaJuTeNIbHO-
MpeaypeIuTeNbHBIX OTHEH OcTaBajiach paboTOCTIOCOOHOIA.
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7 BHYTPEHHSAA CBA3b U CUT'HAJIU3ALIUA

7.1 MAINIKMHHBIE SJIEKTPUYECKUE TEJIEI'PA®bBI

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

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

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

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

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

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

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

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

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

7.1.8 Kaxnplii MammHHBIN Tenerpad TOMKEH WMETh 3BYKOBOE CHTHAIILHOE YCTPOHCTBO, 00e-
CIIEYMBAIOIIIEe 1T0/1ady 3ByKOBOTO CHTHANIA HA XOJOBOM MOCTHKE M B MAlllTHHHOM TTOMEIIEHUH TP To1aue
KOMaHABl W oTBeTe 00 mcmonHeHWH. lIpm HempaBMIIBHOM OTBETe NEHCTBHE 3BYKOBOTO CHUTHAIBHOTO
yCTpOHCTBa MpeKpainarbest He JoKHO (cM. Takke 3.3.1 wactu VII «MexaHudeckrue yCTaHOBKW).
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7.2 CJIYKEBHASI BHYTPEHHSISI CBSI3b

7.2.1 Cucrema ciy)xeOHOH BHYTpPEHHEH CBsI3U, TPEOOBAaHUS K KOTOPON H3JIO0XKEHBI HIDKE, JOJDKHA
o0ecreunBaTh BO3MOKHOCTh BBI30Ba A0OHEHTa M YETKOE BEIEHHE MEPErOBOPOB B HOPMAJbHBIX H
ABapUIHBIX YCIOBHSX SKCIUTyaTaly CyAHA, a TAK)KE B YCIOBUAX CIEHU(PHUYECKOrO IIyMa Yy MECT pacHo-
JIOKEHUsI 00OPYIOBaHMS CBSI3H.

7.2.2 B cucreme cimyxeOHOW BHYTpPEHHEH CBSA3HM MOTYT MCIIONB30BaThCs Oe30aTapeiiHbie TeneoHHbIe
amnmaparbl, yCTpOHCTBa IEpErOBOPHOI CBA3M, YCTPOHCTBA ABYCTOPOHHEH rpoMKoroBopsiei cessu, ATC
WIN MOOWIBHBIE Tene(OHHBIC anmnaparbl JOKAIBHON CETH.

7.2.3 Cuctema cinyxeOHOM BHYTPEHHEH CBSI3M JI0JDKHA 00ECIeunBaTh NEPErOBOPHYIO CBSI3b PYJICBON
pyOKM C OCHOBHBIMHU CIYKEOHBIMH IOMEIICHHUAMHU M noctamu. Ilpu 3TOoM oTaAenbHas mapHas
MEPETOBOpHAs CBSI3b MOXKET HE MpeaycMaTpUBaThCS, €CIM B JI000€ BpeMs yCTPOWCTBO CBSI3U
ofecrieunBaeT MPUHOPUTET BBHI30BA M BEJCHHE IIEPErOBOPOB U3 PYJEBOM pPYyOKH CO CIEAYIOIIUMHU
OCHOBHBIMH CITYKEOHBIMH IOMELICHUSMH U TTOCTaMU:

1 LITY;

.2 MECTHBIMH TIOCTAaMH YIIPABIICHHS TJIABHBIMA MEXaHU3MaMH ¥ IBHKHUTEISIME (U STON e MOXKET
WCIIONIb30BaThCS MapHasi TeleOHHAS CBI3b MEXAYy pyineBoi pyOkoit u LIIY ¢ mapammensHO MOAKIIO-
YeHHBIMH W YCTaHOBJICHHBIMH Ha MECTHBIX IOCTaX YIpaBJieHUs Tele(OHAMH);

.3 panuopyOkoii (MOXET HE MpedyCcMaTpHBaThCsS, €CIH CBsSI3b MOXET OBITh YCTaHOBJIEHa Oe3
annapaTHbIX CPEICTB);

.4 pyMITEJIHHBIM OT/ICIIEHUEM;

.5 nomMeleHueM, e pacloaokKeH aBAPUNHBIN PacIpeAeIUTEIbHbIN IUT;

.6 mocramu Ha Oake U IOTE;

.7 TIOMEIEHUEM THPOKOMIaca;

.8 crannmelr oObemHOrO mMOKaporymeHus (cM. Takke 3.1.3.2.6 wactm VI «lIporuBomokapHas
3aIInTa);

.9 nomemenueM rpeGHBIX AMEKTPUUECKUX JBUTATENEH;

.10 ocTom ympaBnieHusi Tpy30BBIMU ONepalusMH (Ha HeTEHATUBHBIX CyAaXx);

.11 mocToMm ympaBieHus OKapHO-CIIacaTeIbHBIMU OIIEpalsIMU (Ha Cylax cO 3HAKOM OCHAILIEHHOCTH
CyIHa cpeacTBaMu OOpBOBI C ITOXKapaMy Ha APYTUX CyOax B CHMBOJIE Kilacca);

.12 gpyrumu moMeIIeHHs MU, B KOTOPBIX Pa3MEIIeHbl yCTPOWCTBa, oOecreynBaromye 0e301macHOCTb
TUTaBaHUS CyIHA.

7.2.4 JlomxHa ObITh MpeaycMOTpeHa cBsi3b Mex Ay LIITY miin MeCTHBIM MOCTOM YITpaBIICHHsI TIAaBHBIMU
ME€XaHU3MaMH U ABWKHUTEIAMU C KHUIBIMU MOMEIIEHUSIMH MEXaHUKOB.

7.2.5 Jlnsg ycTpo#cTB cBs3H, yKa3aHHBIX B 7.2.3 m 7.2.4, kpome Oe30arapelHBIX TelePOHHBIX
anmaparoB, JOJDKHO OBITH TIPEIYyCMOTPEHO MUTaHHE OT OCHOBHOTO MICTOYHHKA DIIEKTPUIECKON IHEPTUN U
aKKyMYJIATOpHOW OaTapew, BKJIOUYAIOIIEHCS aBTOMATHUECKU NMPH MCUE3HOBEHHM MHUTAHUS OT OCHOBHOTO
WCTOYHHKA DJICKTPHYECKOM DHEPTrUM W oONafarouieil eMKOCThIO, JOCTAaTOYHOM IJisi MUTAaHUs YCTPOUCTB
CBSI3M B T€UEHUE BpEeMeHH, yka3zaHHoro B 9.3.1.3 wmm 19.1.2.1.4.

7.2.6 Cucrtemsl cBsi3u MexAy pyaeBoid pyokoit m LIIY wimm MecTHBIMH IOCTaMH yIpaBIICHUS
TIIaBHBIMH MEXaHM3MaMH U JBHKUTEISAMH, AOJDKHBI UMETH IONOIHHUTEIBHYIO 3BYKOBYIO M CBETOBYIO
CUTHAJIM3alMI0 O BbI30Be Kak B III1Y, Tak 1 B MallMHHOM OTIEIICHUU.

7.2.7 lloBpexaeHue Win OTKIIOYEHUE OJHOTO YCTPOMCTBA CBA3U HE AOJDKHO HapylIaTh paboTy ApyTHX
YCTPOWCTB CBSI3H.
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7.3 CUTHAJIN3AIIWSA. OBINUE TPEBOBAHHUSA

7.3.1 Hacrosmme TpeOoBaHUS pPACHIPOCTPAHSIOTCS Ha CIEAYIOIIME CHUCTEMBl CHUTHAU3AINH O
COCTOSTHMM 00OPYIOBaHHS WU CyAHA, TPEOYIOIeM BHUMaHHUs IIepCoHalla WM MacCaXUpoB, IPHBOIUMEIE
B JICWCTBUE C MOMOIIBIO 3BYKOBBIX M BH3YaJIbHBIX CPEJCTB:

.1 oOmeit (aBpaysbHOHN) W TOYKAPHOU TPEBOTH;

.2 curHanmu3anuu OOHApYKEHUS TOXKapa;

.3 mpexynpexneHus 0 MycKe CUCTEMBI 00bEMHOTO MOKAPOTYIICHHUS;

.4 3aKpBITHS BOJOHETIPOHUIIAEMBIX M IPOTUBOMOXKAPHBIX JIBEpEH, a TaKXKe ABEpei, yKa3aHHbIX B 7.12;

.5 aBapuitHO-IpeAYNPEAUTEIBHYIO CHCTEMY MEXaHH3MOB;

.6 BBICOKOTO YpPOBHSI JIbSUTBHBIX BOJ;

.7 TOCTYTUIIEHUS] BOABI B TPY30BBIE TPIOMBI HAaBAJIOYHBIX CYAOB, MACCAKUPCKHUX CYJOB, NMEIOMINX Ha
6opty 36 u Goyee 4EMOBEK, a TAKKE TPY30BLIX CYIOB C OAHHM TPIOMOM, HE SIBIISIOIIUXCS HABAIOUHBIMHU
cynamu;

.8 aBapuiiHOro BBI30Ba MEXaHUKOB;

.9 KOHTpOIIS eecIOCOOHOCTH MAITMHHOTO MEPCOHAa, COCTOSIHAS TPY3a, MPeIeIbHON KOHIIEHTPAIUH
B3PBIBOOIIACHBIX M SJOBUTHIX Ta30B;

.10 cocrostHMs ABEpel TaopTOoB;

.11 Hanuuus JFOACH BHYTPH OXJIQKIAEMBIX TPIOMOB: «YenoBek B TproMe» (I CyA0B, UCTIOIb3YEMBIX
JUTSE TIepepabOTKH KHUBBIX PECYPCOB MOPSI M HE 3aHATHIX HX JIOBOM);

.12 ypoBHS B COOpPHBIX MUCTEPHAX CTOYHBIX BOI;

.13 mpenynpexxaeHus o MycKe CTalMOHAPHOW CHUCTEMBI MOKapOTYIIEHUS MECTHOTO MPUMEHEeHHS;

.14 mpeBbIIeHNs] TEMIIEPATyphl CAIbHUKOB BajOB, MOIUIUITHIUKOB U KOPITYCOB HACOCOB;

.15 mpeBbIlIeHNsT MAaKCUMaJIbHO JIOMYCTHMOM TEMIepaTyphl rpy3a;

.16 M30BITOYHOTO JABIIEHUS WM BaKyyMa B TPY30BBIX TaHKaX;

.17 nocTtmxeHns: BEPXHETO U MPENeTbHOTO YPOBHSA B TPY30BBIX TaHKaX,

7.3.2 JlomkHa OBITH NPEAYCMOTPEHA BO3MOXHOCTh (DYHKIIMOHATIBHOTO MCIIBITAHUS KaXIOW CUCTEMBI
CUTHAJIM3AIIIH.

Ecnu He oroBopeHo HMHOE, TO BCE CHUCTEMBbI CUTHAIM3AIMH JOJKHBI OBITh BBIIIOJHEHBI I10
0e30TKa3HOMY NPUHIUITY, TPH 3TOM JOIDKHA OBITH TMPEAyCMOTPEHA CHTHAIM3ANUS 00 HMCYe3HOBEHUH
MUTaHUS CHCTEMBI, O 3aMBIKAHWH D3JIEKTPUYECKHX IeNeil Ha KOPIyC WM OOpBIBE, a TaKKe KOHTPOIb
WCIPAaBHOCTH CBETOBBIX M 3BYKOBBIX CHTHAJIOB.

7.3.3 B mpueMHBIX YCTpOHCTBaxX CHUCTEM aBapUIIHO-NpEAyNpPEeAUTENbHON CUTHANIM3ALUU JIOJKHBI
YETKO PAa3NIMYaThCs COCTOSHHS MEXAYy pabounM, aBapuUHHBIM, KBUTHPOBAaHHUEM, HEHUCIIPABHOCTH U C
OTKITIOYEHHBIM 3BYKOM. llociie ycTpaHeHHs] aBapHifHOrO CHTHANA WM CUTHAJla HEMCIIPABHOCTH CHCTEMa
JTIOJTDKHA aBTOMAaTHYECKH BO3BPAIIATHCS B PEKUM HOPMAIBHOH pabOTHI

7.3.4 CurHainsl 3ByKOBOW CHTHAJIM3AIMH JOJKHBI OBITH CIBIIIHBI U Pa3TUUYMMBl BO BCEX MOMEIICHUIX
Y TIPOCTPAHCTBaX, AJI1 KOTOPHIX OHH MPEAHA3HAYCHBI.

7.3.5 3ByKOBBIE CUTHAJIBI aBAPHUHHO-TIPENYTPEAUTEIILHON CUTHAIM3AINN TOJKHBI IT0/1aBaThCs J0 TE€X
Mop, TMOKa He MOCTYNHT MOATBEpXKIEeHHEe 00 WX NMPHHATHU (KBUTHPOBAaHWH), a BU3yaJbHAs WHIWKAIUSI
Ka)K/IOTO OTJIEIFHOTO CHUTHAIa — JI0 YCTPAHEHWSI HEHCIPABHOCTH.

7.3.6 YactoTta 3By4aHHsi MpHOOPOB 3BYKOBOM CHTHAJIHM3aLlMH, 38 WCKIIOYCHHUEM KOJIOKOJA, AOJKHA
Haxoauthca B guarazode oT 200 mo 2500 I'm.

7.3.7 B cimyuae mpuUMeHEHUs BH3YaJlbHON CHUTHAJIM3AIMH, €CJIM CIENUATBHO HE OTOBOPEHO APYTOe,
CJIeMyeT WCITOJIb30BaTh I[BETA, YKa3aHHBIC B Tabm. 4.6.5.1.

7.3.8 BricoTa 3HaKOB TEKCTOB HAAMKCEH OPraHOB YIPABJICHUS W CUTHAIM3AIINY, €CIIM OHH HE MPOay0-
JMPOBaHBI CUMBOJIAMU/Ta0JI0 yCTAaHOBIEHHOTO 00pa3ua, oJKHA OBITH HE MEHee 7 MM, IpHU IIHUpUHE —
0,7 BBICOTBI 3HAKOB.

JanHoe TpeOoBaHUe, KpOME BH3YaJIbHBIX CHTHAJIOB, YIOMSHYTHIX B 7.3.1, pacnpocTpaHsieTcsl Takxke
Ha TEKCTHI HAJNHMCEW HaJl OpraHaMH YTIPaBIICHUS, Pa3MENIEHHBIX B pacTpeIeIUTEIbHBIX MNATAX, MyJIbTax
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yIpaBJIeHUs, TyCKOBOW, 3aIIUTHOW M PETYIMPOBOYHON ammaparype i 3JEKTPOIPUBOJOB MEXaHH3MOB
OTBETCTBEHHOTO Ha3HAa4YeHUs, MepedrcieHHbix B 1.3.2.1.5.

7.3.9 He ynomsinyThie B 7.3.8 TEKCTHI HAANMCEH HAl OpraHaM¥ YIPaBICHHUS W CUTHAJIM3AINH, a TAKKE
TEKCTHI BAXTEHHBIX WJIA WHBIX WHCTPYKIIUN, UCTIONB3yEMBIX JIJIS ONMCAHUS MOPAIKA PaOOTHI, BKIIOUCHUS U
yHopaBieHUss 00bEKTOM, JOJKHBI MMETh BBICOTY 3HAKOB HE MeHee 3,5 mM, mpu mmmpuHe — 0,7 BBICOTHI
3HAKOB.

7.3.10 IIpoGreckoBbie CUTHAIBI AOJDKHBI M3My4arh cBeT B TeueHne 50 % Bcero mukia paboThl, IpU
ATOM YacTOTa MMITYJIbCOB JIOJDKHA HAaXOMUTHCS B auaraszone ot 0,5 mo 1,5 I'm.
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7.4 ABPAJIBHASI CUTHAJIM3ALUSL

7.4.1 Kpome TtpeboBaHMii, W3MOKECHHBIX HIDKE, OOIIECYIOBas aBpalibHas CUTHAIM3AINS JIOJDKHA
otrBevars TpeboBanusM 2.1.3 u 6.22.1 yactu Il «CnacarenbHbie cpenacrBa» [IpaBun mo o00pyaoBaHUIO
MOPCKHUX CYIIOB.

7.4.2 3BYKOBBIC MMPUOOPHI JOKHBI YCTAHABIIUBATHCS B CIICAYIOIIUX MECTaX:

B MAITMHHBIX TTOMEIICHUSIX;

B OOIIECTBEHHBIX MOMEIICHUSAX, €CIIU UX TUIONMAAb mpeBbimaeTr 150 M2;

B KOPHUJIOpaX XHIIbIX, CIYKEOHBIX U OOIIECTBEHHBIX MMOMECIICHHIA;

Ha OTKPBITHIX MaNIy0ax MacCakxUpPCKUX CYIOB;

B TIPOM3BOJICTBEHHBIX TOMEIICHHUSX.

7.4.3 Cuctema aBpagbHOW CHUTHAIM3AIMH JTOJDKHA TIMTATHCA OT CYIOBOM CETH, a TaKkKe OT IIUH
aBapUHHOTO PaCIpeeNTUTeNFHOTO IMHUTa cornacHo Tpebosanusm 9.3.1.3 u 19.1.2.1.4.

Jlormmyckaercss muTaHUE aBpallbHOW CUTHAJIU3AIUK OT CYAOBOM CETH M OT OTIENBHON aKKyMYISTOPHOH
Oarapen MpH HATMYUN YCTPOMCTB IUISI aBTOMAaTHYECKOTO TIEPEKITIOUEHNUS [IeNel aBpaibHON CUTHAIN3AINN
Ha aKKyMyJSITOpHYIO Oarapero. B 3Tom cimydae He Tpebyercs MUTaHHWS OT aBapUHOTO M aBapUItHOTO
MEePEXOTHOTO MCTOYHUKOB DIEKTPUUECKON DHEPIHH.

7.4.4 CucremMa aBpalbHOM CHUTHAJIM3AIMK JOHKHA OOECICUMBATHCS HENPEPHIBHBIM HHUTAaHUEM
HE3aBHCUMO OT TOTO, HAXOJUTCA Oarapesi aKKyMYJISATOPOB B IMOJIOXKEHUU 3aPSIKA W Pa3PsAKH.

7.4.5 B ciaydae mpuMEHEHHS OTHCIBHON aKKyMYJISTOPHOHM OarapeW IJId aBpajdbHOW CHTHATH3AIIAH
JTOTTYCKAETCsI MUTATh OT Hee TAKXKE IPYTHE YCTPOHCTBA BHYTPEHHEH CBS3HM M CUTHAIM3AIINH, SCITH €EMKOCTh
Oarapen IocTaToyHa Ui OJHOBPEMEHHOTO IMUTAaHUS BCEX MOTpeOUTENel B TeueHHe He MeHee 3 U, a
TaK)KE €CIIU OTH YCTPOWCTBA BBITOJHEHBI TAKUM 00Pa30M, YTO MOBPEKICHUE OIHOM LICMU HE HapylIaeT
paboThI APYTUX LETel, U eCITU I STHUX YCTPOHCTB He TpedyeTcs Oolee NIUTEIHHOTO BPEMEHU MTUTAHUS.

7.4.6 B memnsx nmuTaHWS aBpaNbHOW CHTHAIM3AIWHU JTOJDKHA MPEAYyCMAaTPHUBATHCS 3allUTa TOJIBKO OT
KOPOTKOTO 3aMBIKaHHUS. YCTPOHCTBA 3aIUTHI JOJDKHBI YCTaHABIMBATHCSI B 00OMX MpoBomax ¢uaepa
MATAHUS, a TAKKE B IEMAX KaXKIIOTO 3BYKOBOTO MpHUOOpa.

3anmTa HeCKOJIbKUX 3BYKOBBIX TPUOOPOB OHUM OOIIMM 3aIIUTHBIM YCTPOUCTBOM JOIMYCKAETCS, €CIIU
B MOMEIIIEHUX, TJIe OHU YCTaHOBJICHBI, 00ECIIeYeHa XOPOIlIasi CIABIIINMOCTh APYTUX 3BYKOBBIX TPHOOPOB,
UMEIOIINX HE3aBUCUMYIO 3aIlUTY.

7.4.7 3BYKOBBIC TPUOOPHI aBPATLHON CHTHAIHM3AITNH TOJDKHBI PACTIONAraThCsl TAKUM 00pa3oM, 9TOOBI
CUTHaJI OBUT YETKO CJIBIIICH MPH IIyME B JaHHOM IMOMEIICHUU. 3BYKOBBIC MPHOOPHI, YCTAHOBJICHHBIC B
MOMEIICHUSAX C OOJIBIIION MHTEHCHUBHOCTBIO IIIYMOB, JIOJKHBI CHA0XKaThCS CBETOBOM CHUTHATM3AIMCH.

ToHaTbHOCTH MPUOOPOB aBPATLHOW CUTHAIM3AIMU JOIKHA OTIIMYATHCS OT TOHATHHOCTH MPHUOOPOB
JIPYTUX BHUJIOB CHTHAJU3AI[MH. 3BYKOBBIE CHTHAIBI (32 UCKIIFOUYEHHEM KOJOKOJIa) JOJKHBI UMETh YaCTOTY
curHaia ot 200 mo 2500 I'm. MoryT OBITH IPEAYCMOTPEHBI CPEACTBA PErYIUPOBAHHS YaCTOTHI 3ByKOBBIX
CHUTHAJIOB B YKa3aHHBIX MpeJeliax.

7.4.8 ABpanbHas CUTHAIW3alMs JOJDKHA IPUBOAUTHCS B JACUCTBHE MPHU MOMOIIH JBYXIOIIOCHOTO
3aMBbIKATENs.

Ecnu aBpanbHBI CUTHA HE CIBIIIEH U3 PYJIEBOM PYOKH WIIH U3 TIOCTA, C KOTOPOTO OH ITOIaeTCsl, MOCIie
3aMBIKaTeNsl TOJKHA OBITh YCTAaHOBJICHA CUTHAJIBHAS JIaMITa, HHGOPMHPYIOIIAs O IPUBEICHUN B ACHCTBHE
aBpaJbHON CUTHAIU3ALUN.

3aMbIKaTeIu OJKHBI UMETh HAAMKCH, YKA3bIBAIOLIUE UX Ha3HAUYCHUE.

7.4.9 B nensx cuctembpl aBpallbHOW CHTHAIM3AIMU HE JOJDKHBI YCTaHABIWBATHCA JIPYTHE KOMMY-
TaIMOHHBIE YCTPOMCTBA, KpOMe 3aMbIKaTeNsl, ykazaHHoro B 7.4.8. [Ipu Hanwmaum Ha pacupeneTuTeTsHOM
IIUTE CHCTEMBl aBPabHOM CHUTHANIM3AIIMN BBIKIIOUATENST MUTAHUS HEOOXOIUMO MPEeayCMOTPETh €ro
OIIOKMPOBKY BO BKJIFOUEHHOM TOJIOKEHUH WM APYTOil CIIOCO0 3aIIUTHI OT HOCTYyIa K HEMY ITOCTOPOHHHUX
JIUIL.

Jlommyckaercss MCIONB30BaHUE IPOMEXKYTOYHBIX KOHTAKTOPOB, BKIIFOYAEMBIX 3aMbBIKaTelleM, HO He
0osiee OJTHOTO KOHTAKTOpa B KaXKJOM JIyde.
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7.4.10 3BykoBbIE NPHOOPHI, 3aMBIKATEM W paCHpeAeIUTEIbHbIE YCTPOWCTBA CHCTEMBI aBpajJbHOMN
CHUTHAJTM3AIMH JOJKHBI UMETh XOPOIIIO BUAMMBIC OTIHYNTEIbHBIC 0003HAYCHHUS.

7.4.11 Cucrema aBpajdbHOW CHUTHAIHM3AIIMU JOJDKHA COCTOSTH HE MEHee, 4eM W3 NBYyX JIyYeH,
BKJIIOYAEMbIX OJTHUM 3aMbIKaTejeM. B 000uX Moirocax KakJoro jJyda aBpajibHOW CHTHAJIM3AIUU JIOJDKHA
OBITH MPETYCMOTPEHA 3aIUTa OT KOPOTKOTO 3aMBIKAHUS.

7.4.12 B nomernieHusx ¢ OOJBIION IIIOManbl0 (MalIMHHBIC, KOTENIBHBIE, IleXa Mo 00paboTke mpo-
JIyKTOB TPOMBICITA U JIOBA U JIp.) JOJDKHBI YCTAHABIMBATLCS 3BYKOBBIE TIPUOOPHI OT Pa3HBIX JTydeH.
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7.5 CHCTEMA CUT'HAJIM3AINN OBHAPYKEHUS ITOXKAPA

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

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

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

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

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

7.5.5 Ilanenp cUrHaIM3alUU CUCTEMBl CHUTHAIM3ALUM OOHAPY)KEHHS HOXapa, KpoMe yKa3aHHOU
B 7.5.4, nomkHa ObITH CKOHCTPYHPOBaHa TaKMM 00pa3oM, YTOOBI:

.1 J1r0060¥ cUrHAN WM MTOBPEKICHHE OAHOW IeTH HE BIMSIA Ha HOPMAaTbHYIO pa0oTy IPYyTHX IETeH;

.2 curHaj oOHapyXeHUs TMokapa npeodiagan HaJ IPYyTMMH CUTHAJIAMH, TOCTYNAOIUMH Ha MaHewb
CUTHAJIM3alM{, ¥ MO3BOJSUI ONPENEIUTh PACIONOKEHNE MOMEIIEHUS, U3 KOTOPOro MOCTYNMI CHIHall
oOHapyXeHHsl [oXapa;

.3 meny KOHTaKTHBIX W3BeNIaTeIed CHUTHAIM3AINKA OOHApYKEHHs Tokapa paboTanmyd Ha pa3MbIKaHFE.
JlomyckaeTrcs npuMeHeHHe KOHTAKTHBIX H3BeIlaTeneli, paboTarolMx Ha 3aMBIKaHHWE, €CITHM OHH HMMEIOT
repMETH3UPOBaHHbBIE KOHTAKTHI, a LIeMb X HENPEPbIBHO KOHTPOJIHMPYETCs IJIsl OOHAPYKEHHs TOBPEKACHNS;

.4 UMenacr BO3MOXKHOCTh KOHTPOJISL €€ PaboThI.

7.5.6 Ilanenp curHamu3alMM CHCTEMbl CHTHAJINM3alUMM OOHApy>XeHHs IOXapa IOJDKHA JaBaTh
CBEZICHUS, YKa3aHHBIe B Ta0m. 7.5.6.
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Tabnuma 7.5.6
Ne Curaanmsanust 0 pexxuMax paboThl U CurHan npu IpUMEHEHHH CHCTEM Cursain npy IpUMEHEHUH CUCTEM, B KOTOPBIX
n/n HEHCIIPaBHOCTSX TeMIIepaTypHON CHIHAIM3aLUN BO3IYX U3 OXpaHSAEMBIX HOMENIECHUH IoCTynaeT
0oOHapyKEeHHs HoXKapa Ha NaHelIb CUTHAIU3ALUI
1 | Pabota ycrpoiicTBa CaeToBOit CaeToBOit
2 | Iluranue oT aBapuUiHOrO MCTOUHMKA CaeToBoii CaeToBoii
3 | IlpusHaku Toxkapa M MECTOHAXOXKJIEHHE 3BYKOBOI 3BYKOBOI
MOMEIIEHUs] HUIU paiioHa, B KOTOPOM CaeToBOit CaeToBOI1
OOHapyKeHbI IPU3HAKH I10Kapa
4 | OrcyrcTBue TATM B OOHApYXUTEIbHON — CaeToBOit
Kamepe 3BYyKOBO
5 | OtcyrcTBUE TATH B TPyOONpOBOAax — CaeToBOit
3ByKOBOIA'
6 | OOpbIB B LIETISIX TaTYUKOB CaeToBOit —
3BYKOBO
7 | MecToHaxoXAeHHE TOBPEKICHUHN Lenu CBeToBOI —
JTAaTYHKOB
8 | OTxitoueHHOE COCTOSIHHE H3BEIlaTeIbHON CaeToBoii —
P
9 | Mcye3HoBEeHHE OCHOBHOIO IUTAHUS CaeToBOit CaeToBOi1
3BYKOBOH 3BYKOBOH
1Per«n\/rem[ye'rc;l.

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

CBeTOBBIE CHTHAJIBI TOJDKHBI OBITH pa3fAeNbHBIMHU Ul KOXKIOTO poja WHGOPMALHUH.

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

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

7.5.7 Cuctema cursanuzanysi oOHapyKeHHsI OXKapa JA0JDKHA OTBEYATh CIEAYIOIINM TpeOOBaHUAM:!

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

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

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

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

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

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

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

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

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

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

7.5.10 M3Bemarenu JOHKHBI OTBEYATH CIICTYIONTAM TPEOOBAHHSIM:

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

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

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

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

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

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

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

7.5.11 Jlyun w3Bemareneit u ux Kabeln JTOJDKHBI OTBEYATh CICTYIOIINM TPEOOBAHUSIM:

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

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

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

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

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

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

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

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

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

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

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

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

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

.8 ecimu nmpenycmarpuBaeTcsi BpPEMEHHOE OTKIIOUYEHHE OTAEJIBHOTO H3BEIATeNsl WIM Jiyda, 3TO
COCTOSIHME [OJDKHO OBITh 4eTKo 00o03HadeHo. [lo WcTedeHHH YCTaHOBJIIGHHOTO BpPEMEHH JOJDKHO
MPOU30MTH aBTOMATHYECKOE BKIIIOYCHHNE OTKIIFOUEHHOTO M3BEIIaTeNs WU JTyda;
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.9 nomxkHa OBITH MPEyCMOTPEHA BO3MOKHOCTh BKITFOUEHUS CUTHAIM3AINY OTIOBEUICHHUS O MOXKape U3
CIEAYIONIUX TOMEIICHHUH:

9.1 KOpHUIOPOB, UMEIONTUX BXOABI B MAIIMHHOE TIOMEIIEHUE KAaTETOPUHU A;

9.2 pyneBoii pyOku;

.9.3 nocra ynpaBieHHs MallMHHOTO MOMEIEHHS.
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7.6 CHTHAJIN3AIUA NPEAYIIPEXKJIEHWSA O ITYCKE CUCTEMbI OFBEMHOI'O
MHOXAPOTYHIEHUA

7.6.1 CurHanuszauusi JoJDKHa oTBedarh TpeOoBanusM 3.8.3.9 m 4.3 wactu VI «llporuBonoxkapnas
3aIIUTay.

7.6.2 IlutaHue cHUrHaIUM3aUUU JAOJDKHO OCYIIECTBIATHCS OT [BYX HE3aBUCUMBIX HCTOYHHKOB
IIUTAaHUSI — OCHOBHOTI'O U aBapuiiHOro. B kauecTBe aBapUiHOIO NCTOYHUKA JOIYCKAETCS] HUCIIOIb30BAHUE
aKKyMYIISITOPHOH 0aTapen eMKOCThIO, TOCTATOUHOM JUIsl MUTaHUs CUTHanu3anuu B Teuenne 30 muH. [Ipu
3TOM JOJKHO OBITH MPEIYCMOTPEHO aBTOMaTHYECKOE MEPEKIIIOUeHHE Ienell MUTaHus CUTHAIM3AINK Ha
aBapUIHBIA UCTOYHUK NPU MCUE3HOBECHUU HAMPSKEHUS OT OCHOBHOTO MCTOUHHUKA.
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7.7 CATHAJIM3AIIAA 3AKPBITAA BOJOHEITPOHUIIAEMBIX M ITIPOTUBOIIOKAPHBIX JBEPEM

7.7.1 CurHanuzamus 3aKpbeITAS BOIOHEIPOHUIIAEMBIX NBepelt cormacuo 7.1.9, 7.1.11, 7.1.13, 7.12.2
u 7.12.4 — 7.12.6 wactu IIl «YcrpoiicTBa, 000pynoBaHne U cHaOXKEHHE» JOJDKHA OTBEYATh CICAYIOIIUM
TpeOOBaAHHSIM:

.1 111 Bcex CyoB B TIOCTaX YIpaBJIEeHUs AUCTAaHIIMOHHBIM 3aKPHITHEM/OTKPBHITHEM BOAOHEIPOHHUIIAEMBIX
JIBepel, a Takke B HETIOCPEICTBEHHOI OIM30CTH OT HUX, C 00EMX CTOPOH BHYTPEHHUX JABEPEH I TPY30BBIX
CYJIOB, JIOJDKHBI OBITH IPEAYCMOTPEHBI CPEACTBA BU3YaTbHON MHAMKAIIMK O 3aKPHITOM M OTKPBITOM COCTOSTHUH
Ka)KIO0W JIBEPH;

.2 cucTeMa MHJIUKALUY TOJNOKEHUS IBEpel TOMIKHA peyCcMaTpUBaTh CAMOKOHTPOJb U CPEACTBA JJIsS
€e IPOBEPKU C MECT, INI€ YCTaHOBJICHbl UHAUKATOPHI;

.3 Bce THIIBI JBEpel, BKIIOUAsi CKOJB3AIINE BOJAOHETIPOHUIIAEMBIE ABEPH C TPUBOIOM OT MCTOYHHKA
9HEpPruH, AOJKHBI OBITh O00OpYHOBaHBl 3BYKOBOM CHTHalM3alyel, oOecrneduBaromeld KOHTPONb 3a
3aKpbIBAaHUEM JBepel, OTIUYHOW OT JI00OW JPYroi CUTHAIU3AIMK B OSTOM MomenieHuu. Jls
MACCAKUPCKHUX CY[I0B 3BYKOBOW CHUTHAN JIOJDKEH IMOJAaBaThCs B TEUEHHE HE MeHee 5 ¢, HO He Ooiee deM
3a 10 ¢ 1o Havama OBM)KEHUWS JABEPU W JO TOJHOTO €€ 3aKpHITHS. B cilydae AMCTaHIIMOHHOTO 3aKPBITHS
BPYYHYIO CHTHAJ JOJKEH I10/1aBaThCsl TOJBKO MPH ABMKEHHH JBEpH. B maccakupckux 30HaX M B 30HAX
TIOBBIIIEHHOTO LIyMa 3BYKOBBIE CHUTHAIbBI JOJDKHBI OBITH JOIOJHEHBI CBETOBBIMH CHTHAJTaMH C O0EHX
CTOpPOH JIBEpEil;

.4 11l BCeX BOJOHENPOHULAEMBIX ABEPEH, BKIIOYAsl CKOJB3SILUE ABEPH, MPUBOJUMBIE B NECHCTBUE
TUIPABINIECKUMHE MTPUBOAAMHU KaK OT EHTPaTM30BaHHOW THAPABINYECKOW CTAHIMH, TaK W HE3aBUCHUMO
JUIL KaKIOW JBEpH, JODKHAa OBITh NMPEeIyCMOTpEHa CHTHAJIM3alusi MUHHMAIBHOTO YPOBHS pabouei
JKUAKOCTH MJIM MUHUMAJIBHOTO AABJICHUS ra3a WM JAPYTHe CpPelCTBa KOHTPOJS HAKOIUIEHHOW SHEprHU B
TUAPOAKKYMYISTOpax. 3BYKOBas M CBETOBas CHUTHAlIW3alUs JOJDKHA OBITh MpEIyCMOTpeHa Ha
LEHTPAIBHON KOHCOJIM XOJIOBOTO MOCTHKA;

.5 nuTaHue CpeACTB MHIMKALUK O COCTOSIHUM JBEPEU U aBapUHHO-IPEYNIPEAUTEIbHON CUTHAIIA3AUI
0 3aKpBIBAaHHUH JIBEpEl JOJDKHO OBITh HE3aBUCHMBIM OT NMUTAHUS TPHUBOIOB 3aKPBITUS JIBEPEH M JOJKHO
UMETh Pe3epBHOE MUTAHUE OT aBaPUIHOIO UCTOYHMKA WIIM OT UCTOYHHKA OecriepeboitHoro nutanus. s
Clly4as HEUCTPABHOCTA OCHOBHOTO HWCTOYHHUKA MHTAHUS JOJKHBI OBITH MPEIyCMOTPEHBI CBETOBOW W
3BYKOBOM CHUTHAJIBI.

7.7.2 CurHanmm3anys o TOJIOKESHUH TIPOTHBONIOKAPHBIX ABeper cortacHo 2.2.3.3, 2.2.4 n 3.1.2.3 wactu VI
«IIpoTuBONIOXKapHas 3alUTa» JIOHKHA OTBEYATh CIEAYIOUIUM TPeOOBAHUSIM:

.1 Ha X0TOBOM MOCTHKE JOJIKHBI OBITH MPEyCMOTPEHBI CPEACTBA BU3YaJIbHON HHIUKAIIMU O 3aKPBITOM
COCTOSIHUU Ka)KAOU ABEpU;

.2 IMCTaHIIOHHO OCBOOOX/IaeMbIE CKOJIB3AIINE ABEPH MIIN JBEPH C MIPUBOAOM OT HCTOYHHUKA SHEPTHH
JIOJDKHBI  OBITH  OOOPYIOBAHBI ABAPUHHO-TIPEIYTIPESIUTEIPHON CHTHATH3AIACH, IMOMAIOIIECH 3BYKOBOM
CUTHaJ B TeUeHHE He MeHee 5 ¢, HO He Oonee yeM 3a 10 ¢ 10 Havaja ABWKEHHS IBEPH M JO MOJIHOTO
ee 3aKpbITHS;

.3 nuTaHue cpeACTB UHIUKALIUK O COCTOSIHUM JBEPEU U aBapUMHO-Tpe yNPEeAUTENbHON CUTHAIU3AIII
00 0CBOOOXKIECHNU JBEpel NOKHO OBITh HE3aBUCHMBIM OT MCTOYHHKA OCBOOOXKICHWS NIBEpPE W MMETh
pe3epBHOE TMHUTaHWE OT aBapWUHHOTO WCTOYHMKA WM OT WCTOYHMKaA OecmepeboitHoro mwuranus. [lpm
HEHUCIPaBHOCTH OCHOBHOTO MCTOYHMKA MUTaHMUSA JOJKHBI OBITH MPETyCMOTPEHBI CBETOBOW U 3BYKOBOM
CUTHAJIBI.
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7.8 CHTHAJIN3AIIUA B IOMEIIEHUAX MEXAHUKOB

7.8.1 B Xunblx NMOMEMICHUSX MEXaHWKOB JOJDKHA OBITH MPENyCMOTPEHa 3BYKOBasl CHTHATH3aLUs
aBapUIHOTO BBI30BA MEXaHMKA, IPUBOAMMAS B JEHUCTBHE BPYYHYIO C IIOCTa YIPAaBICHUS ITIaBHBIMU
JBUTaTeISIMUA U3 MALIMHHOTO OTIEJICHHUS WU U3 LEHTPAIBbHOTO IOCTa YHpaBlieHHs (MIPH ero HaJIuduH).
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7.9 CUTHAJIN3AIUSA KOHTPOJISA JEECIIOCOBHOCTU MAIINMHHOI'O TIEPCOHAJIA

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

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

.2 CHUTHAJ KOHTPOJIS JIOJDKEH TOAaBaThCs B MAlllMHHBIE TOMEIIeHUsA. Eciu B TeueHne 3 MHUH CUTHA
KOHTPOJISI He Oy[eT KBUTUPOBAH, TO COOTBETCTBYIOIIMI CUTHAN JIOJDKEH MOAaBaThC Ha XOI0OBOM MOCTHK U
B JKWJIbIE, CIY)XKEOHble W OOIIECTBEHHBIC ITOMEIIEHHUs, TN€ MOXET HaXOJUThCS OOCITYKHBAIOIIUI
MEXaHHUYECKYIO YCTAaHOBKY ITEPCOHAI;

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

.4 cucrema Takxke JOIDKHa OTBedaTh TpeOoBaHMAM 2.4.1.14 wact XV «ABTOMaTH3anusy.
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7.10 CUTHAJIM3ALUSA NOCTYIIJIEHUSA BO/JBI B I'PY30BBIE TPIOMbI HABAJIOYHbBIX CY/10B,
MMACCAKUPCKHUX CYIOB, UMEIOIINX HA BOPTY 36 YEJIOBEK U BOJIEE, A TAKXKE I'PY30BbIX
CYJ10B C OJHUM TPIOMOM, HE ABJAIOIUXCA HABAJTOYHBIMU CYJAMHA

7.10.1 Ecnu B HacTosdIel I1aBe HE OTOBOPEHO MHOE, CHCTEMa CUTHAIM3AINYU MOCTYIUICHUS BOIBI B
IPY30BBIE TPIOMBI JOJDKHA OTBeyaTh TpeOoBaHWsIM 7.3 Hacrtosmed uactu, a Takke 3.4.11 wactm V
«Jlemenne Ha oTcekm» u 7.9.9 wactu VIII «CucteMbl B TpyOOIIPOBOIBIY.

7.10.2 Cucrema cHTHaIM3aIMH JODKHA 00ECTIEUNBAThH MPEIBAPUTEIBHYIO 1 aBAPHIHYIO CBETOBYIO U
3BYKOBYIO CHTHAJIH3AIMIO MMOCTYIUICHUS BOABI B TPY30BBIE TPIOMBI, a JJIsl OAJUTACTHBIX TAHKOB M CYXHX
OTCEKOB B HOC OT TapaHHOW MEPEeOOPKU — TOJBKO aBApUIHYIO CBETOBYIO M 3BYKOBYIO CHTHAIIM3AIIUIO.

[IpenBapuTenbHas CUTHATU3AIMS JODKHA CpadaThIBaTh MPU JOCTHKEHUU BOJION HU)KHETO, a aBapHii-
Has — BEPXHETO ypoBHEH, ymOMIHYTHIX B 7.9.9 wactu VIII «CucteMbl u TpyOOIIpoBOAsD». Jlomyckaercs
KCIIOJIb30BaHUE OJIHOTO JIaTYMKA JUIsl TIOJIa4yy MPEe/IBApUTEIIbHON U aBapUUHON CUTHAIU3AIIMH.

[TorpemHoOCTh OMpeeNieHrs yPOBHS BOABI TaTYMKAMHU CHCTEMEI HE JOJDKHA MpeBbimaTh 100 M.

3BYKOBBIE CHTHAJIBI TIPEBAPUTEILHON U aBaPUIHON CUTHATU3AINH JODKHBI OBITh Pa3IMYHbL.

Cucrema nomkHa 00ecreunBaTh UYETKYH HISHTH()HUKAIHWIO TOMEIEHHWH, W3 KOTOPHIX MOCTYIIHI
CUTHAIL

OTKITI0YeHNE 3BYKOBOTO CHTHATA JOJDKHO OBITH MPETyCMOTPEHO C MAHENHM CUTHAIW3AIUHU, YCTAHOB-
JIEHHOM Ha XOIOBOM MOCTHKE.

7.10.3 Cucrtema curHanu3anuy JoJKHA MOMydaTh MUTaHUE OT OCHOBHOTO U aBapUMHOIO MCTOUYHUKOB
3NEKTpUYECKON PHEpruu. BMecTo aBapuiiHOro UCTOYHMKA JUIsl MUTAHUSI CUCTEMBI MOKET HCIIOJIb30BATHCSA
OTIebHAs, MOCTOSHHO 3apspkaeMas OT CYIOBOTO 3apsIHOTO YCTPOWMCTBA, aKKyMyJsTopHas Oartapes,
OTBeuaromas TpeOOBaHUSAM K aBapUITHOMY MCTOYHHUKY M OOECIIEUHMBAIOIIAs MUTAHUE CUCTEMEI B TCUCHHE
He MeHee 18 4.

IIpu K“cYe3HOBEHUH OCHOBHOTO WJIM aBapUITHOTO MHUTAHMS, a TAKKE aBTOMAaTHYECKOM Iepexoie Ha
aBapuifHOE MTUTaHWE JOIDKEH OBITh MPEIyCMOTPEH aBapHUIHO-TIPEyTIPEIUTENFHBIA CUTHAL.

7.10.4 JTorokeH OBITH TIPEAYyCMOTPEH CaMOKOHTPOIh cuctembl. Curaaim AIIC momkeH momaBaThCsl, 110
KpaliHel Mepe, TIpH CIeAYIONUX HEUCIPABHOCTIX: KOPOTKOE 3aMBIKaHWE, OOPHIB IEIMH, 3aMBIKAHHE Ha
koprnyc. il KOMITBIOTEPHBIX CHCTEM JOMOJHHUTEIbHO JOJDKHA OBITh O0ECIICYeHA CUTHAIM3AIMS O
MPEBBIICHUN BPEMEHH BBINOJIHEHUS MPOTPaMMbl, HEMCIIPABHOCTU LIEHTPAIBHOIO MPOIECCopa, a TAKXKe
Onoka BBO/Ia — BBIBOJIA.

CucreMa JOHKHA JIOMYCKAaTh BO3MOXKHOCTE MPOBEPKH 3BYKOBOW M CBETOBOH CHUTHATH3AIIUN.
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7.10.5 B cucreme nomkHa OBITh NPeIyCcMOTpeHa OJIOKMPOBKA CUTHAIM3AIMY B CIIy4ae UCTIONh30BaHUS
TPY30BBIX TPIOMOB ¥ (hOpIKa B KadecTBEe OaJUTaCTHBIX TaHKOB. IIpH 3TOM B ciydyae OCYIIEHHS TaKHX
OayTacTHRIX TAHKOB OJIOKMPOBKA TOJDKHA aBTOMATHYECKHA CHUMAThCA MPU CHUYKEHWH YPOBHS BOIBI HIDKE
YPOBHSI CaMOT0 HM)KHETO JIaTYHKA B JJAHHOM TPIOME.

7.10.6 DreMeHTBI CUCTEMBI CUTHAJIM3aluH, YCTAHOBICHHBIE B TPY30BbIX TPIOMaX, 0aJUIaCTHBIX TaHKaX
U CyXUX OTCEeKaX, JODKHBI OBITh yCTOMYUBBI K KOPPO3UM W JOKHBI MMETHb CTENEHb 3allUThl
He Hke 1P68, a ycTaHOBIECHHBIC HA OTKPBITON YacTH BepXHEH maiyosl — He Hike 1P56.

7.10.7 Ilpn ycTaHOBKE 3JIEMEHTOB CHUCTEMBI B TPIOMaXx, MPeAHAa3HAYEHHBIX JUIA TEPEBO3KH OITACHBIX
TPy30B, a TaK)K€ APYTHX TPy30B, BBI3BIBAIOIINX O0pa3oBaHHE B TPIOMax B3PBIBOOIIACHBIX CMecCeH, 3TH
SIIEMEHTHl, a TaKkKe HMX LEeNH JJOJDKHBI OBITh HCKpOOE30MacHOTO HCIOJIHEHUS W UMETh CTEleHb
B3PBIBO3AIIUTHI HE HIKE (F£XQ).
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7.11 CUTHAJIM3AIAA MPEJEJBHONW KOHIIEHTPAIIAA B3PBIBOOIIACHBIX M SIJIOBUTBIX
TA30B

7.11.1 Cucrembl CHTHATU3alUM TpPEAEIbHON KOHLEHTPALMU B3pPHIBOOMACHBIX M SIIOBUTHIX Tra30B
JOJDKHBI 0TBeyarh TpeboBanusaM 9.14.3 u 9.14.4 gactu VIII «Cuctemsl u TpyObonpoBoas», a Takxke 7.2.7
yactu XII «XonoauibHble YCTaHOBKNY.

7.11.2 CucremMa CHTHAIH3AIUN TPEICIHHOW KOHIICHTPAIMHM B3PHIBOOIMACHBIX Ta30B MOJKHA 00e-
CIIeYMBaTh M0Jjaqy 3ByKOBOI M CBETOBOI CHUTHAJIM3AIMH B ITOCTY YIIPABISHHS IPYy30BBIMHU ONEPALIUIMH, Ha
XOIOBOM MOCTHKE M y OJIoOKa aHain3a, €CclW KOHLEHTpalus MapoB YIIEBOJOPOAa JOCTUTACT
YCTaHOBJIEHHOTO 3Ha4€HUs, KOTOPBIM HE JObKeH mHpeBblmaTh 30 % OT HMXKHETO IMpejesa BOCIIaMeHse-
MOCTH.

7.11.3 Ilanens ympaBieHWS CUTHaIM3aNMEHd IODKHA OBITh PAcHoOJOKeHAa B IOCTY YTPaBICHUS
IPy30BBIMH OTIEpaIisIMH, Ha XOJ0BOM MOCTHKE HJTH B ra300€30I1aCHOM LIEHTPAIBHOM ITOCTY YIPaBIEHUS C
NOCTOsSIHHOM BaxTodW. Ha manenu wunm BONMM3M Hee NODKHA OBITH sicHasg WHQOpManMs O HpPUYHHE
aBapUIHOTO CUTHAJIA WIM HEWCIIPABHOCTH B CHCTEME.

7.11.4 Ha X0goBOM MOCTHKE MOJDKHA OBITH TPEIyCMOTpPEHA TaHENh WHINKAIIWN, C€CIIH ITaHeh
yIpaBJeHHs YCTAaHOBJIEHA B IPYTHX IOCTaXx.

7.11.5 Ha manenu ynpaBieHUsI JODKHO OBITH MPEAYCMOTPEHO PYYHOE YCTPOMCTBO BO3BpAllaloIIce
CHCTEMY YNpaBJICHHS CUTHAIM3ALMEld B PEXXHUM HOPMaJbHOM pabOThl IOCIE yCTpaHEHHS aBapUHHOIO
CUTHAJA WIH CUTHaJIa HEHCIPaBHOCTH.

7.11.6 ABapuiiHble CUTHAJIBI HA MMAHENSAX YIPABJICHUS U UHIUKALNUN JOJKHBI OTJIMYATHCA OT CUTHAJIOB
HEHUCIIPaBHOCTH.

7.11.7 [Tanenu MHIUKAIKMK MOTYT UMETh OOIIMI aBapUHHBIA CUTHAJI OT MHOTOKPATHBIX TOYEK 0TOOpa
npo0 mpH ycJIOBUH, YTO BCE TOYKHM OTOOpa MpoO HAXOAATCA B OXHOM M TOM K€ TIOMCLICHUHU.

7.11.8 I1anenu ynpaBiieHUs TOJKHBI UMETh BO3MOKHOCTb PYYHOTO KOHTPOJIS HCIIPABHOCTH CBETOBBIX
Y 3BYKOBBIX CHUTHAJIOB.

7.11.9 Ha xom0BOM MOCTHKE, HA TIAHEIH YIPABICHUS U HA BCEX IMAHEISIX MHIWKAIMK TOJIKEH OBITh
MPENYCMOTPEH 3BYKOBOW M CBETOBOW CHUTHAJ:

.1 0 mpeBbILICHNN KOHLIEHTPALMK Ta3a BbIIIE YCTAHOBIEHHOTO 3HAUYEHHS B JIIOOOM KOHTPOJIHPYEMOM
MIPOCTPAHCTBE;

.2 00 MCYE3HOBEHNH MHUTAHUS WM 3aMBIKAaHUH JJIEKTPHUECKUX IIETeil Ha KOpITyC;

.3 0 c1aboM MJIM OTCYTCTBYIOIIEM MOTOKE BO3AyXa B JIIOOOM TpyOOIpoBoae 0TOOpa mpood;

.4 0 HECaHKIMOHMPOBAHHOM H3MEHEHHM YCTAaHOBIIEHHOIO 3HAU€HHsS aBapUHHOIO CHUTHalIa O
MIPEBBIIEHUN KOHIIEHTPALUU Ta3a; Win

.5 0 HeucnpaBHOCTU (QYHKIIMU CAMOKOHTPOJISI B KOMIIBIOTEPHBIX CHCTEMax CHUTHAJIU3ALMU.

7.11.10 B KOMITBIOTEPHBIX CHCTEMaX CUTHATU3AINH (DYHKITHS CAaMOKOHTPOJIS IOJDKHA KOHTPOJIMPOBATh
HaJIM4YMe TUTAaHUS U SHEPro3aBHCUMOM NMaMAITH KaXKIbI pa3 MpHU BKIIOYEHWH YCTPOWCTBA B pabOTy H, 1O
KpaitHell mepe, kaxzsie 24 4 pabOTHI.

7.11.11 3ByKOBBIE CUTHAJIBI IOJDKHBI IIOABATHCS 10 TEX MOP, TOKa He OCTYIUT MOATBEPKICHHE 00 UX
OpUHATHN (KBUTHPOBAHMM), a BU3yallbHasi MHAMKALWS KaXIIOTO CHTHAlNa — JIO0 YCTPaHEHUs HEHCHpaB-
HOCTH.

7.11.12 DneKkTpruecKue KOMIIOHEHTBI CHCTEMbl OOHapyKeHUs MpeAeibHOW KOHLEHTPAH B3PBIBO-
OMACHBIX T'a30B, KOTOPHIE MPHU HOPMAJIBHON paboTe MOTYT BXOOUTH B KOHTAKT C MPOOAaMH ras3a, JOJKHBI
OBITH B3PBIBO3ALIUIICHHOI'O HCIIOIHEHHUS.

7.11.13 JlomxHa OBITH TpPEIyCMOTpPEHa BO3MOXHOCTH IPOBEPKHM W KaTMOPOBKH 000pYIZOBaHUS
oOHapyKeHHs B3PbIBOOIIACHOTO Tas3a.
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7.12 CATHAJIM3ALIMS TOJIOKEHHUS IBEPEM ITACCAJKAPCKHNX U I'PY30BBIX HAKATHBIX
CYJIOB (PO-PO)

7.12.1 Ha x0m0oBOM MOCTHKE M B TMOCTaxX YNPABJICHHS 3aKpBITUEM/OTKPBITHEM ABEped, yKa3aHHBIX
B 7.4, 7.15 wactu Il «YcrpoiictBa, o0opynoBaHue M CHaOXeHHE» (HApy>KHbIE HOCOBBIE JABEPHU THIIA
«Bu30p», CTBOpUATHIE JIBEPH, BHYTPEHHHE HOCOBBIE IBEPH, GOPTOBBIE M KOPMOBEIE IBEPH' ), TOJDKHA OBITH
MPEeIyCMOTPEHA CBETOBAsl M 3BYKOBAs CHTHAJHM3AIMS O 3aKPBITOM U, OTAEIHHO, TIOTHOCTBIO 3aJpacHHOM
TTOJIOKEHHUSAX.

[Nanens MHAMKAINK AOJKHA 00ECTIEYMBATh KOHTPOJIb HCIIPABHOCTH CBETOBBIX MHANKATOPOB, a TAKXKe
UCKJIIOYaTh BO3MOXHOCTb MX CIy4YallHOTO MM HECAHKIMOHHPOBAHHOTO OTKIFOUCHMUS.

7.12.2 CurHanu3zauus 10DKHA OBITH BBIIOJHEHA 10 OE30TKA3HOMY NMPHHIMITY U IPH 3TOM BKJIIOYAaTh
Cleayromee:

.1 Ha maHenAx WHOWKAIMM, yCTAHABIMBAEMBIX HAa XOJOBOM MOCTHKE M B IIOCTax YIPaBICHHS
3aKpBITUEM/OTKPBITHEM JIBEPEi, JOKHBI OBITH HPEILyCMOTPEHBI:

CUTHajIu3anus 00 MCUE3HOBEHUH IUTAHUS CHCTEMBI;

CUTHAJIM3aINsA O 3aMbIKAaHUH Ha KOPITyC WIIN OOpBIBE;

KOHTPOJIb MCIPAaBHOCTH CBETOBBIX MHIWKAaTOPOB;

paszenbHas MHAMKAIMA O 3aKpbITOM, HE 3aKpBITOM, 33JpAacHHOM M HE 33JpPAacHHOM IOJIOKEHMSIX
JBEepei;

.2 Ieny KOHEYHBIX BBIKJIIOYATENIeH (IaTYMKOB) IIOJIOKEHUS IBEPU HOJDKHBI OBITH 3aMKHYTHI, KOTIa
JIBEPh HAXOAWTCSA B 3aKPBHITOM COCTOSHHWHM (IIPH YCTAaHOBKE Ha OJHOW JBEPH HECKOJBKHX TaTYHKOB
JIOTTyCKaeTcs UX MOCIeN0BaTeIbHOE COEANHEHHE);

.3 nenu KOHEYHBIX BBIKIIIOYaTeNel (AaTYMKOB) MOJOKEHUS 3aJpaek (yCTPOMCTB 3aKpHITHS) IBEPU
JOJKHBI OBITh 3aMKHYTHI, KOT/Ia ABEPh HAXOOUTCS B 33JPACHHOM COCTOSIHMHU (TIPH YCTAHOBKE Ha OIHOMN
JBEPU HECKOJIBKHX IATYUKOB JIOITyCKAETCS UX IOCIIEA0BATEILHOE COCIUHEHUE);

4 [enm WHAWKAIMU <«JIBEpPh 3aKpBITa/HE 3aKpBITa» M «3alpacHa/He 3aJpaeHa» OJDKHBI OBITH
HE3aBUCHUMBI, HO MOTYT OBITh BBIITOJHEHBI B OJTHOM MHOTOXXWIJIEHOM Kaele;

.5 B ciyuae M3MEHEHHMs IMOJIOKEHHS JIIOOOTO0 M3 KOHEUHBIX BBIKIIIOYATENICH (JaTYMKOB IOJIOKEHHUS
IBEpH) JAOJDKHA cpabaThlBaTh CHTHANIM3ALMs: «ABEpb HE 3aKpbITa/He 3alIpacHa», «3aluparollee
YCTPOMCTBO HE 3a(pUKCHPOBAHOY.

7.12.3 CucreMa J0DKHA TIOJ]aBaTh CBETOBYIO M 3BYKOBYIO CHTHAIM3AITUIO B CICTYIOINX CITyJasX:

.1 ecnu 1Beph HE TOIHOCTBIO 3aKPbHITa, WK €CIIH ABEph HE MOJHOCTHIO 3ajpacHa; UK

.2 XOTa OBl OJJHO 3aJ[panuBarOIIee WU 3allUpaIOIIee YCTPOHCTBO Pa3OMKHYTO.

7.12.4 TlaHens MHAMKALMM, YCTAaHOBJICHHAsI HA XOJOBOM MOCTHKE, IOJDKHA OBITH 00OpyIdOBaHa Iepe-
KJIFOYaTeJIeM PEXXUMOB PabOThI «IOPT/MOpE» U AOJDKHA I10aBaTh B MECTE yCTAaHOBKU 3BYKOBOM CHTHAII,
€CJIM TIPH BBIXOZI€ CyIHA M3 MOpTa JBEPH OYAyT HE 3aKpbITHl MM HE 3aJpPacHbI.

7.12.5 llutanue curHajdu3alMy JOJDKHO OBITH HE3aBHCHMBIM OT THTaHUS MPUBOJOB 3aKPBITHA U
3aparnBaHus [BEpel U JOIKHO UMETh PE3epBHOE MUTAHME OT aBAPUITHOTO MCTOYHHKA, TUOO OT APYTOro
HaJIe)KHOTO MCTOYHHUKA (HallpuMep, OT UCTOYHUKA Oecriepe0OHHOro MUTaHus).

JlaTunkn cHCTEMBl CUTHAJIM3aLUHM JOJDKHBI OBITh HAAEKHO 3aIUUILEHBl OT BO3ACHCTBHUS BOJBL,
00pa3oBaHus JIbAA U MEXAaHUYECKUX HOBPEKACHHUM, JINOO JOIKHBI UIMETh COOTBETCTBYIOILEE HCIIONHEHHUE,
JOIyCKaroliee Bo3AeHCTBHE 3TUX (DaKTOPOB.

7.12.6 Ha macca)xupckux HakaTHBIX Cydax KpoMe CHTHAJIM3aLUH TOJIOKECHHUS ABEper NOIKHA OBITh
IPEeAyCMOTPEHA YCTaHOBKA CPEACTB TEJIECBU3MOHHOTO HAOMIONCHHS M KOHTPOJS 3a MPOTEYKaMH BOABI CO
3BYKOBOH CHTHaIM3anneld, YCTPOEHHBIX TaKWUM 00pa3oMm, d9ToOB Ha X0moBOoM Moctuke u B LIIY
obecrneunBaics TENEBU3NOHHBIM KOHTPOJIb 3a JIOOBIMM IPOTEYKaMH Yepe3 BHYTpPEHHHE, OOpPTOBBIE U
KOPMOBBIE JIBEPU.

]Z[anee — JIBEpHU.
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it rpy30BBIX HAKaTHBIX CYIOB TEJICBM3MOHHBIM KOHTPOJIb 32 MPOTEUKaMU uepe3 OOpTOBBIE H
KOPMOBBIE JIBEPH JOIYCKACTCSl OCYLIECTBIATH TONBKO C XOIOBOTO MOCTHKA.

7.12.7 ] KOHTpONA 32 MOJOKEHHWEM HOCOBOW M BHYTPEHHEH HOCOBOI ABepeil M WX 3alMparomnx
YCTPOMCTB OJDKHA OBITH NMpeIyCMOTpEHa YCTaHOBKA TEIEBU3HOHHBIX CPEICTB HAOMIONEHUS C BBHIBOJOM
BUJICOCHTHAJa HAa MOHHUTOPBI, YCTaHOBJICHHbIE Ha Xx0qoBoM MocTuke W B LIITY. Ilpu 3TOM OOBEKTHI
HaOMI0ICHUST JOJDKHBI OBITH XOPOIIO OCBELICHbI M OKPALIEHBl B KOHTPACTHBIC I[BETA.

7.12.8 JlomxHa OBITH IIPEoyCMOTpPEHA CHCTEMa cOOpa MPOTEeUeK 3a00PTHBIX BOJ (CTOYHBIE KOJIOALBI)
Me)XTy HOCOBOH JIBEPBIO U allapenblo, a PH €€ OTCYTCTBUN — MEXAY HOCOBOW W BHYTPEHHEU JABEPSIMHU.
IIpu 3TOM Ha XOZOBOM MOCTHKE JIOJI’KHA CpadaThIBaTh 3BYKOBAas M CBETOBAs CUTHAIM3AIMS IPH aBapuitHOM
BBICOKOM YPOBHE BOJIBI B KOJIOJILIE CUCTEMBI COOpa MPOTEUeK, MM JOCTHKEHUN YpoBHs Boabl 0,5 M B 3TOM
MNPOCTPAHCTBE, B 3aBUCUMOCTH OT THUIIA KOHCTPYKLIUH.

7.12.9 Ha maccaXupcKuX HaKaTHBIX CyJaX, COBEPIIAOLINX MEXIyHApOJIHbIE PEUCHI, TTIOMEIICHUs CIie-
[IMATBHON KaTeropHuy 1 rPy30BbIe IOMemIeHns, B cootBeTcTBIH C 1.5.4.3 1 1.5.9 wactu VI «IIporuBomnoxapnas
3amuTa» (U OTCYTCTBHUH MOCTOSTHHOTO MATPYJIMPOBAHUS WM IPYruX 3((PEKTHBHBIX CIOCOOOB KOHTPOIIS),
JOJDKHBI KOHTPOJIMPOBATHCS TEJICBU3MOHHBIMU CPEACTBAMH HAOMIONEHUS, TAK, YTOOBI MOIOBIKKA KOJIECHON
TEXHUKH B MOpE B HEOJIArONPHUSTHBIX OTOMHBIX YCIOBHAX WM HECAHKIMOHUPOBAHHBIN TOCTYII IACCAXKUPOB B
9TH TIOMEIICHHUSI MOTJIA OBITh OOHAPYKEHBI BO BpPEMS XONIa CY/IHA.
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7.13 CATHAJIM3AIIMS MPEAYIIPEXAEHUSA O ITYCKE CTAIIMOHAPHOI CUCTEMBI
MHOXAPOTYHIEHUA MECTHOI'O TIPUMEHEHUSA

7.13.1 CurHanusanusi 1obKHa oTBedarh TpedoBaHusM 3.12 yactu VI «IIpoTHBOmOXKapHas 3aliuTay.

7.13.2 Cucrema ntomkHa o0ecrieyrBarh MOAavYy 3ByKOBOW U CBETOBOW CUTHAIM3AIINHU O ITyCKE CUCTEMBI
KaK B 3allUIIaeMOM IIOMCIICHHH, TaK M Ha IOCTaX C IOCTOSHHOW BaxToH. IlpW HadMdnu HECKOIBKHX
CHCTEM CHUTHAJIHM3aINs JODKHA SICHO YKa3hIBaTh HA KOHKPETHYIO CHCTEMY, PUBEIACHHYIO B JICHCTBHE.
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7.14 CUCTEMBI TEJIEBU3UOHHOI'O HABJIIOJEHUSA U CUTHAJIN3AIIMA

7.14.1 Cucrema TeneBu3noHHOTO HaOmonenus u curHanmzaunu (CTH) gomkna otBevyarh TpeOoBa-
Husm 7.12.6, 7.12.7, 7.12.9 mnacrosmieri wactu u 7.15.5 yactu Il «YcrpoiictBa, oOopynoBanue u
cHaOXeHHUey.

7.14.2 Kak mpaBuiio, CHCTEMBI TEJIIEBU3HOHHOTO HAOIIOACHUS W CHUTHAIM3AIWHN JOJDKHBI BKIIOYATh B
cebs:

.1 TeneBuznonnsie kameps! (TK);

.2 Bugeomonutopsl (BM);

.3 ycTpolicTBa ynpaBieHHS U KOMMYTAIlUH BHIEOCUTHAJIOB;

.4 yCTpONCTBO OOHAPYKEHUS IBMKCHUS,

.5 ycTpoiicTBO 3amucu BUACOMH(POPMALINH.

7.14.3 CTH nomxHa obecrieynBaTh nepenady BH3YaJIbHOH WH(QOpMAIMM O COCTOSHUM KOHTPOJIH-
PYEMBIX 30H U MOMELICHUM B MOCTHI ¢ MocTossHHOM BaxToil. CTH nomkHa Takke MoJaBaTh CBETOBYIO U
3BYKOBYH) CHTHAJIHM3AINI0 00 M3MEHEHHH COCTOSIHHS KOHTPOJIMPYEMOTO O00BEKTa/TIOMEIICHNSI.

7.14.4 B CTH momxHBI OBITh IPEAYCMOTPEHBI CIIEAYIONINE aBAPUITHO-TIPETyIPEAUTENbHBIE CUTHABI:

.1 rcue3HOBEHNE OCHOBHOTO NMHUTAHUS;

.2 weucnpasHocts CTH;

.3 HeucnpaBHOCTH (KOPOTKOE 3aMbIKaHKE, OOPHIB IIEIH) KaHAIa «TejleKaMmepa — MOHHUTOPY;

.4 HEUCHPaBHOCTDH Tellekamep(bl);

.5 HEUCIPaBHOCTH YCTPONCTBA OOHAPYKCHHUSI TBIKCHUS;

.6 HEHCIIPAaBHOCThH YCTPOMCTBA 3alKMCU BUACO-MH(OPMAIUH.

7.14.5 CTH MoryT ObITh KaK YepHO-0€JIOr0, TaK M IIBETHOTO M300PaXXCHUs. YCTAHOBKA TOW WJIM HHOM
CHUCTEMBI 3aBHCUT OT HeoOxomumon nHpopmaTuBHOCTH CTH, XapakTepuCTHK KOHTPOIHPYEMOTO OOBEKTa
(pacmonoxeHue, OCBEIEHHOCTh W APYTHUX NPU3HAKOB) M BO3MOXKHBIX IeNel (YelloBeK, rpy3, Boaa M
JIPyTHE TIETTH).

7.14.6 B CTH nns MUHUMH3aUK TOMEX Ha DKpaHe MOHUTOPA CIIETYET UCIIOIb30BaTh TEIICBU3NOHHEIE
KaMephl, UMEIOLIHE MapaMeTphl MepeaBaeMoro BUACOCHTHAA C OTHOIICHHEM «curHan/mym» (S/N) He
menee 50 nb.

7.14.7 Paszpemraromas CriocoOOHOCTh OOBEKTHBAa KaMephl JODKHA OBITH He MeHee 480 TBi (s
IIBETHOTO M300paskeHus ) wim He MeHee 570 TBI (st uepHO-0€TI0r0 N300paKeHus).

Jis b poBBIX KaMep pa3peraronias CliocoOHOCTh, 00bEKTHBA TOJDKHA OBITh HEe MeHee 1024 x 756 k-
cereil.

7.14.8 Crenenp 3alIUTHl TEIEBU3HOHHBIX Kamep, ucmonb3yembix B CTH, B 3aBUCHMOCTH OT MecTa
YCTaHOBKH, JIOJKHA OBITh HE HIDKE:

.1 [P22 — Bo BHYTpPEHHHX CIYyXEOHBIX MTOMEIICHHSAX;

.2 IP44 — B MaIIMHHBIX ITOMEIICHUIX;

.3 IP56 — Ha HakaTHBIX Maxybax U OTKPBITHIX YacTSAX BEPXHEH MamyOsbl.

7.14.9 TK cnenyer ycTaHaBINBaTh C MEPEKPBHITHEM «MEPTBBIX 30HY.

7.14.10 Mecta ycranoBkn TK BO BHYTpEeHHHX IOMEIIEHHSX CIEAYET BBIOMPaTh C MUHHMAaJIbHBIM
nepenagoM TeMIepaTyp i YMEHBIIEH!sT 00pa3oBaHMs KOHJEHCAaTa Ha JIMH3aX OOBEKTHBOB KaMmep.

7.14.11 TK, ycTanaBnuBaeMble Ha OTKPBITON YacTH MadyObl, JOJDKHBI pa3MeIaThesl B TEPMOKOKYXax,
UMEIOIINX COJTHIIE3AIIUTHBINA KO3BIPEK.

7.14.12 B TeMHO€ BpeMsl CyTOK, €CIIM OCBEIIEHHOCTh KOHTPOJIUPYEMOU 30HBI HUKE YyBCTBUTEIBHOC-
™1 TK, 00bekT (30Ha 00BEKTa) HOIDKEH O0OPYIOBATHCS ITOTONHUTENFHBIM OCBEIIEHHEM BHANMOTO HIIH
uH(paKpacHoro nuarnazoHa. [Ipu 3TOM OOBEKTHBHI KaMep HE JIOJDKHBI 3aCBEUMBATHCS CBETHIILHUKAMH
ocBelleHus], MO0 NOKHBI ucronbs3oBathes TK ¢ dyHkuueir komnencanuu 3anHero cBera (BLC). IIpu
ucnonp3oBannu CTH nseTHoro m300paxeHus MpuMeHeHHEe HHPPAKPACHOTO OCBEIICHUS HEJOITyCTUMO.

7.14.13 Jlna oroOpaxenus nocrynatomeid ¢ TK nHbopManmu TOMKHBI MPUMEHSATHCS CHEIHaIbHbIE
MOHHTOPBI, CIIOCOOHBIE paboTaTh KPyIIIOCYTOYHO B TE€UCHHE IMTEIHHOTO BPEMEHH C HETOIBHKHBIM
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nzo0paxkeHueMm. Pa3mep nuaroHaayi MOHHUTOPOB MJISl MOJUIKPAHHOTO HM300pa)KeHUs IOJKEH OBITh B
npenenax 15" — 21" npu pazpemenun He MeHee 800 TBI s yepHO-0emoro m3odpaxerus (400 TB s
nBeTHOTO m300pakeHns) wian 10" — 14" 1a8 MOHUTOPOB IONHOZKPAHHOTO HW300paKEHUS IPHU
paspemennu He MeHee 600 TBI M gyepHo-6enoro uzoopaxenus (300 TBII Ay IIBETHOTO M300PaKEHU).

g )KK MOHHTOpOB pa3pelieHue AOKHO cocTaBlATh He MeHee 1280 x 960 mukceneil npu nuaroHa-
au 15" — 21" u He menee 1024 x 756 nukceneit npu nuaronanu 10" — 14",

7.14.14 JIns 3anvcy TEIeBU3NOHHBIX M300paKCHHUH TOJDKHBI MPUMEHATHCS CIICIHATbHBIC BHIEOMAr-
HuTo(oHE (CBM) ¢ muTenbHBIM BpeMEHEM 3allCH WIIH IU(QPOBBIE BUICOHAKOTUTEIN WH(POPMAIIHH.

7.14.15 Bpemsa 3zamucu CBM pomkHO OBITE He Oonmee 24 4 HA TPEX4acOBYIO BHIICOKACCETY.
Hcnons3oBanne CBM ¢ OonbmuM BpeMeHEM 3alUCH JOMyCKaeTcs TOJNBKO MNpH obecrnedyeHUun
aBTOMATUYECKOTO IEPEeBO/Ia €ro, B Cilydyae CpadaThIBAaHMM CHTHAIW3AIUU OT OOHAPYKUTEINsS JBUKCHUS,
B PEXKHUM 3aIlMCH B PealbHOM BPEMEHHU.

7.14.16 YcrtpoiicTBa ympaBleHHS W KOMMYTAIlMH JOJDKHBI O0OECHeduBaTh NMPHUOPHUTETHOE aBTOMa-
TUYECKOEe OTOOpakeHHE Ha IKPaHEe MOHUTOPOB 30H, OTKyAa MOCTYIHJIA CUTHATH3ALIMS.
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7.15 CUTHAJIM3ALNUSA YPOBHSA B CBOPHbBIX IMCTEPHAX CTOYHBIX BOJ

7.15.1 Cucrema curHamu3alMy JOJDKHA OTBedyarh TpeOoBaHusM 4vactu [V «OOopynmoBaHue u
YCTPONCTBA CYIOB IO MPEJOTBPAIICHUIO 3arPsI3HEHUSI CTOUHBIMH BolaMu» PyKkoBOJCTBa IO MPUMEHEHHUIO
nonoxeHndt MexayHapoaHon kouBeHin MAPIIOJI 73/78.

7.15.2 CucteMa CUTHaJIM3alMK JTOJDKHA TOJy4YaTh MUTAHUE OT OCHOBHOTO MCTOYHHUKA JICKTPUYECKOM
SHEPTHUH.

7.15.3 Cucrema curHaiau3aliy JODKHA 00ecTieurBaTh 110/1auy 3ByKOBOI M CBETOBOM CHTHAIM3aIMK Ha
MOCTaxX ¢ MOCTOSHHOW BaXTOW MpHU 3aloJIHeHUU IUcTepHbI Ha 80 %.
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7.16 CUTHAJIM3ALIUA O NTPEBBINEHUN TEMIIEPATYPbI CAJIBHUKOB BAJIOB,
HNOAIIMUITHNUKOB U KOPITYCOB HACOCOB

7.16.1 CurHanuzanusi O MPEBBIMICHUNA TEMIEPATypPhl CATbHUKOB BaJOB, MOAUIMIHUKOB M KOPILYCOB
HACOCOB JIOJDKHA OTBedaTh TpeOoBaHusM 4.2.5 yactu VII «MexaHW4Yeckue yCTaHOBKWY.

7.16.2 CucteMa CUTHaJIM3alMK JTOJDKHA TOJy4YaTh MUTAHUE OT OCHOBHOTO MCTOYHUKA JICKTPUUECKOM
DHEPTHUH.
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7.17 CATHAJIM3AIIMS O MMPEBBIIIEHUN MAKCUMAJIBHO JOITYCTUMOM TEMIIEPATYPBI
I'PY3A

7.17.1 CurHanmzanus O MPEBBIIICHUUM MAKCUMAaJIbHO OMYCTUMOM TeMmepaTyphsl Ipy3a HOJKHA
otBeyars TpedoBaHuAM 9.6.6 yactu VIII «Cuctemsl 1 TpyOOIpOBOABIY.

7.17.2 CucteMa CUTHaJIM3alMK JTOJDKHA TOJy4YaTh MUTAHUE OT OCHOBHOTO MCTOYHHUKA JIEKTPUUECKOM
SHEPTHUH.
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7.18 CUTHAJIN3ALUS 110 U3BBITOYHOMY JABJIEHUIO NI BAKYYMY B I'PY30BbIX TAHKAX

7.18.1 Curnanu3zaius o u30bITOUHOMY AAaBJICHHUIO WM BaKyyMy B IPY30BbIX TaHKaX JIOJI’KHA OTBEYATh
tpedoBanuaM 9.7.12 yactu VIII «Cuctemsl 1 TpyOOIPOBOIBD».

7.18.2 Cuctema curHanu3anuy JOHKHA MOMyYaTh MUTAHUE OT OCHOBHOTO MCTOYHHUKA 3JIEKTPUUECKOM
SHEPTUH.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI-103

7.19 CUTHAJIM3ALIUA O JOCTUXEHHUUN BEPXHEI'O U ITPEJIEJIBHOI'O YPOBHSI B I'PY30BbIX
TAHKAX

7.19.1 CurHanu3anus o JOCTHXEHMH BEPXHETO U MPENENbHOTO YPOBHS B I'PY30BbIX TaHKaX JOJKHA
otBeuars TpeboBaHusM 9.11.5 wactu VIII «Cuctemsl U TpyOONIpOBOIBI».

7.19.2 Cuctema curHanu3aluy JODKHA MOy4daTh MUTaHUE OT OCHOBHOTO MCTOYHHUKA JIEKTPUUECKON
SHEPTHH.

7.19.3 Cucrema curHajIM3aliy JODKHA 00ecTIeurBaTh 110/1auy 3BYKOBOM M CBETOBOM CHTHAIM3aIMK Ha
MOCTax ¢ MOCTOSHHOW BaXTOW IpH 3alOJIHEHUH TaHKOB Ha 95 % u 98 % cOOTBETCTBEHHO.
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7.20 CATHAJIM3AIIMS O HEUCITPABHOCTH CUCTEMBI DKCTPEHHOM OTJIAYA BYKCUPHOM
JEEBEJAKH

7.20.1 CurHanu3anusi 10oJbKHA OTBedaTh TpeOoBaHMsIM 6.6.3 yactu [X «MexaHu3MbI».

7.20.2 Tluranue CpeACTB CUTHAIM3AIMHA W WHAWKAIIMK MApaMETPOB, CBA3aHHBIX C PabOTOM CHCTEMBI
9KCTPEHHOW OTHAYM, JOJDKHO OCYLIECTBIIATHCS OT OCHOBHOTO HCTOYHHMKA DIIEKTPUUECKOH 3HEPrHuU M
JIOJDKHO MMETh PE3epPBHOE MHUTAHUE OT aBAPHIHOTO MCTOYHUKA, TUOO OT APYToro HaAe)KHOTO MCTOYHHKA
(HanmpuMep, OT HCTOYHUKA OecriepeOoHOTO THTAHMS).
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8 BAIIIUTHBIE YCTPOUCTBA

8.1 OBIIUE MMOJIOKEHUA

8.1.1 llenu, oTxomsdmme OT PacCHpPEAEIUTENbHBIX IIMTOB, IOJDKHBI 3alUINATBCA OT KOPOTKHX
3aMBIKaHUHA ¥ TEPETPy30K C MOMOIIBI0 YCTPONCTB, YCTAHOBIEHHBIX B Hadasle KakJI0H IIETIH.

He tpebyercs 3ammThl 1IENMU MUTAHUA IIATA OT NMEPErpy30K, €CIU MUTAeMble OT 3TOTO IUTA MOTpe-
OuTenn MMEIOT WHAMBHIAYaJbHBIE YCTPOMCTBA 3aIUTHI OT MEPETPY30K, a Kabedb Lenu MUTaHHs IIUTa
nogo0paH Ha MaKCUMaJbHBIA pabodnii TOK.

8.1.2 3ammTHBIE YCTPOWCTBA MOJKHBI OBITH TOMOOPAaHBI K XapaKTEPHUCTHKAM 3allUIIacMOTO
o0opynoBaHHs TakUM OOpa3oM, YTOOBI OHM cpalaThIBaM TpPW HEIONMYyCTHMBIX TEeperpy3Kax M TOKax
KOPOTKOTO 3aMBIKaHUSI.

8.1.3 Cucrema sneKTpU4ecKoit 3aIuThl OJDKHA OBITh M30MPATEIbHOMN KaK B 30HE TOKOB IIEPErPy3KH, TaK U
B 30HE TOKOB KOPOTKOro 3amblkaHus. Ilpum 3ToM 3ammra JOMDKHA OBITh BBINOJHEHA Tak, YTOOBI ee
cpabaTeIBaHNE HE OKA3bIBAJIO OTPHLIATEIIFHOTO BIMSHUS HA HA/ISKHOCTH pabOTHI CYIOBOW SJIEKTPOCTAHIINN U
oOecrieyeHus] THUTaHUS OTBETCTBEHHBIX YCTPOMCTB. YCTpOICTBa 3allUThl OT MEPErpy30k M KOPOTKOTO
3aMbIKaHUs HE JTOJDKHBI cpabaThiBaTh OT TyCKOBBIX TOKOB 3alMIIAEMOr0O 3JIEKTPUYECKOr0 000PYIOBAHUSL.

8.1.4 3ammra OT meperpy3KH JOKHA ObITH yCTaHOBIIEHA:

.1 Kax MUHMMYM B OIHOH (haze WM B IOJIOKHUTEIBHOM IIOJIIOCE IIPU IBYXIPOBOJHOI cHCTEME;

.2 KaKk MHHAMYM B JIByX (ha3ax — IpY M30JUPOBAHHON TPEXIPOBOIAHOMN cHCTeMe Tpex(pa3HOro Toka;

.3 Bo Bcex ¢azax — npH Tpex(azHOH YETHIPEXIIPOBOAHON CHCTEME.

8.1.5 3amuTa 0T KOPOTKMX 3aMbIKaHUN JTOJ’KHA yCTaHABIMBATHCS B KaXKAOM M30JIMPOBAHHOM IOJIIOCE
CHCTEMBI TOCTOSIHHOTO TOKa, a TAKXKE B KKAOH (aze cHCTEeMbl IEPEMEHHOTO TOKa.

YcTaBKU MO TOKY YCTPOWCTB 3aLIMTHI OT KOPOTKOI'O 3aMbIKaHUS TOJDKHBI COOTBETCTBOBAaTh HE MEHeEE
geM 200 % HOMHHAIBFHOTO TOKa 3aIIUIIAEMOTO 3JIEKTpooOopymnoBanus. CpabaThIBaHHE 3alTUTHI MOXKET
OBITh Oe3 BBIIEPKKM BPEMEHH WIM C BBIACP)KKOI BpeMEeHH, HEOOXOAMMOM Ui MOTY4YeHHS COOTBETCT-
BYIOIIIEH M30UPaTEIbHOCTH.

VYeTpoiicTBO 3aIUTHI OT TOKOB KOPOTKOT'O 3aMBIKAaHHS MOXKET UCIIOJIB30BATHCS AJIS 3aLUTHI KAK CaMOTr0
NIEKTPOOOOPYNOBaHUs, TaK U €ro Kalensl MUTaHusl.

8.1.6 Ecnu Ha OTAenbHBIX yYacTKaxX LENU NUTaHUs IPEAYCMOTPEHO YMEHBIICHHE IUIOIAAN CEUECHUS
KaOeJst, 7S KaKJ0r0 Kabelsi MeHbIIEH MIomany ceueHus T0JKHA OBbITh YCTAHOBIICHA OMIOJHUTEIbHAS
3alIUTa, €CJIM CTOSIIAs BBIIIC 3allMTa HE 3allUIIAcT Ka0eldb MEHbLICH IUIOMAAN CCUCHUS.

8.1.7 B mnensx mnuTaHus aBapUlHOTO pPACHpPEAEIMTENFHOTO INUTA, a TaKKe B LEMAX NUTaHusA
aBapUIHBIX NOTpeOUTeNed HE [OJDKHBI IMPUMEHSTHCS 3aIlUTHBIE YCTPOWCTBA, HCKIIOYAIOLINE BO3-
MOYKHOCTh HEMEJUIEHHOTO TTOBTOPHOTO BKIIIOYEHHS TOCTie cpabaThIBaHUS 3aIUTHI

8.1.8 DnekTpoHHBIE MITH KOMITBIOTEPHEBIE YCTPOMCTBA 3alIUTHI TEHEPATOPOB U KPYITHBIX MOTPEOUTENEH
JOJDKHBI OBITH BBIMOJHEHBI TaKMM 00pa3oM, 4ToObl Oblla oOecriedueHa yAOOHas HMIACHTU(QHKALUS U
PETYIIMPOBKa WX YCTaBOK CpadaThIBaHMS.

YerpoiicTBa 3alUThl AOJDKHBI OBITH OCHALIEHbl HEOOXOAMMOW anmaparypod M MHCTPYKLMSMH IO
MPOBEpKe WX PabOTOCTIOCOOHOCTH M COCTOSTHUS YCTaBOK.

YerpoiicTBa 3alIUTHl TEHEPATOPOB M KPYIHBIX MOTPeOUTENe OTBETCTBEHHOIO Ha3HAYEHUS JOJIKHBI
NPOBEPATHCS B ACUCTBUM KaxKAble 5 JIET IS MOATBEPXKICHUS MPaBUIBHOCTH MX CpadaThIBaHHS.
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8.2 3AIIMTA TEHEPATOPOB

8.2.1 [lns reHepaToOpoB, HE MNPEIHA3ZHAYCHHBIX [JIs MapaJlIeIbHON paboOThI, OJKHBI OBITh
YCTaHOBJIEHBI YCTPOMCTBA 3aIUTHI OT MEPETPY30K U KOPOTKOTO 3aMbIKaHMS; IPH 3TOM AJI T€HEpaTopoOB
MotHOCTEIO 10 50 kBT (kB-A) B KauecTBe yCTPOWCTB 3allIUTHl MOTYT MIPUMEHSATHCS MPEIOXPAHUTEIH.

8.2.2 Jlns renepaTopoB, NpeAHa3HAYCHHBIX AT MapaljIeIbHOM paboThl, JOIKHbBI OBITh YCTAaHOBJICHBI
10 KpalHel Mepe clieyIollue YCTPOUCTBa 3alUThI:

.1 ot meperpy3ox;

.2 OT KOPOTKOTO 3aMbIKaHUS;

.3 oT 0OpaTHOrO TOKa WM OT OOpaTHOW MOILHOCTH;

4 OT MUHUMAaJIBHOTO HalpsKEHUS.

Crnenyer mpUMEHSATh TaKWe YCTPOMCTBA 3aIIUTHI T'€HEPATOPOB OT IMEPETPY30K, KOTOPHIE HMEIOT
CBETOBYIO M 3BYKOBYIO CHUTHAIIM3AIMIO O TIEperpy3ke, MEHCTBYIONMIYIO C BBIAEPKKOH g0 15 MuH yis
Harpy3ok ot 100 1o 110 % HOMUHaIBHOTO TOKA, U BBIKJIIOUCHHE T'€HEPAaTOPOB C BBIACPKKOH BPEMEHH,
COOTBETCTBYIOIEH TEPMHUYECKOW IMOCTOSHHON BpPEMEHHM 3alllMIAeMOro TeHeparopa IJsl Harpy3ok B
npezaenax ot 110 go 150 % HOMUHAIBHOTO TOKA.

Crnenyet, uToObl Jsi ycTaBKU 3amuThl HAa 150 % HOMHMHAIBHOTO TOKAa IeHEpaTropa BBIJACPKKA HE
MpeBbIIaja 2 MHUH JJI1 TeHepaTopa MEpEeMEHHOro Toka M 15 ¢ 1 reHeparopa MOCTOSHHOTO TOKa.
ITeperpy3ka cBoime 150 % HOMHMHAJIBHOTO TOKa TI€HEpaTopa MOXKET OBITh JOMYLICHAa TaM, IZAE 3TO
TpeOyeTcsl yCIOBUAMH SKCIUTyaTallid U JOIYCKaeTcs KOHCTPYKIHUEH TeHeparopa.

YCTaBKM 3alIUTHI OT MEPErPy3KH U BBIAEP)KKH BPEMEHH JOJDKHBI OBITH MTOJO0PAHBI K MTEPETPy30UHBIM
XapaKTEePUCTHKaM MPHBOIHOTO JABHUTATEllsl TeHEPaTopa TakuM 00pa3oM, YTOOBI IBUTATENh MOT B TCUCHUE
MIPUHATOW BBIAEP)KKM BPEMEHH pa3BHBaTh HEOOXOAMMYIO MOIIHOCTh. I 3alIuThl TeHepaTopa OT
MEPerpy3kl He JOJKHBI MPHUMEHATHCS 3aIMTHBIE YCTPOWCTBA, KOTOPBHIE MCKIIOYAIOT HEMEAJICHHOE
MTOBTOPHOE BKIIIOYEHUE Ie€HEpaTopa.

8.2.3 JlomxHO OBITHP MPENYCMOTPEHO AaBTOMATHYECKOEC W H30HMpaTebHOE OTKIIOUYCHUE
HEOTBETCTBEHHBIX YCTPONCTB IpHU Meperpy3ke reHepatopoB. OTKIIOUEHHE 3TUX YCTPONUCTB MOXKET OBITh
BBINIOJIHEHO B OJIHY MJIM HECKOJBKO CTYIEHEH COOTBETCTBEHHO MEPErpy304HON CIIOCOOHOCTH reHepaTopa.

IIpu sTOM:

.1 He gomycKaeTcss aBTOMAaTHYECKOE OTKIIFOYEHNUE OTBETCTBEHHBIX YCTPOWCTB MEPBOM KAaTETOPHH;

.2 JTOITyCKaeTcsl aBTOMAaTHIECKOe OTKITIOYEHNE OTIENFHBIX OTBETCTBEHHBIX yCTPOWCTB BTOPOH KaTero-
pUHM TIpU YCIOBHM, YTO TIPHU BOCCTAHOBIEHHH HOPMAJIBHOTO 3JIEKTPOCHAOXKEHHS IOCTe Meperpy3ku
COXpaHseTcsl pab0TOCHOCOOHOCTh YCTPOIMCTB, 00eceYnBalONINX 0€30MacHOCTh CYy/HA;

.3 nmomyckaeTcsi aBTOMAaTHYECKOE OTKJIIOYEHHE YCTPOMICTB, NMpeJHA3HAYEHHBIX AJIA MOAJAEPKaHHUS
MHUHUMAJIBHBIX KOM(OPTHBIX YCIOBUH OOMTAeMOCTH Ha Cy[JHE AJIsl OKUIIaXa U M1aCCaXKHPOB.

IIpumepoM Takux yCTPOMCTB SIBISFOTCS:

yCTpoiicTBa AJIsl IPUTOTOBICHUS MHUIIIH,

YCTpOMCTBa i1 000TrpeBa, MPOBU3MOHHAS XOJIOAWIbHAS YCTaHOBKA,

NPUBOJB! OBITOBOW BEHTWIISLIUH,

YCTPOMCTBA CUCTEM BOAOCHAOKEHHS M CAaHUTApHBIX CHCTEM, H T. II.

310 TpeboBaHNE MOXKET HE IPUMEHATHCS IS CYyNOB C 3JEKTPUIECKOM YCTaHOBKOW MaJIOil MOLTHOCTH.

8.2.4 3amura reHeparopoB, IpeAHa3HAYCHHBIX IJIs TapajuIeNbHON PabOThI, OT OOPATHOTO TOKA MJIH OT
00paTHOM MOIIHOCTH NOJKHA OBITH MOm0O0paHa K XapaKTepUCTUKaM MPHUBOJHOTO aBuratens. Ilpemens
YCTAaBOK yKa3aHHBIX BUAOB 3alUThl JOJDKHBI COOTBETCTBOBAThH IIPUBEACHHBIM B Ta0i. §.2.4.

Tabnuma 8.2.4

Ipenens! ycTaBOK 3aIUTHI OT OOPAaTHOTO TOKA MM OT OOpaTHON MOLIHOCTU

Pon Toka B 3aBHCHMOCTH OT MPHBOJA reHepaTopa
Typbuna JlBurarenb BHYTPEHHErO CrOpaHHs
IlepemenHsIit 2 — 6 % HOMMHAIBHOU MOIIHOCTHU reHeparopa, KBt | 8 — 15 % HoMHHAIBHOH MOINHOCTH TeHepaTropa, KBT
IlocrostHHbII 2 — 6 % HOMHHAJBHOTO TOKa IeHeparopa, A 8 — 15 % HOMMHAJIBHOTO TOKa TeHepaTopa, A
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Bpewms cpaOareiBaHUMsI JaHHBIX BHIOB 3allMTHl MIPU yCTaBKaX, yKa3aHHBIX B TaOnuIe, HE IOJDKHO
npesbimath 10 c.

3ammra TeHepaTropoB MOCTOSHHOTO TOKa OT OOpaTHOrO TOKA JIOJDKHA YCTaHABIMBATHCS B TONIOCE,
MPOTHUBOIIOJIO)KHOM TOMY, B KOTOPOM HAaXOJHTCSl YPaBHUTEIbHBIH NMpPOBOA. [IpH CHWKEHHH TPHIIOKEH-
Horo HanpspkeHus Ha 50 % 3ammra oT 00paTHOH MOIIHOCTH WJIM OT OOpaTHOTO TOKa JIOJKHA OBITH erle
Croco0Ha K JICMCTBUIO, XOTS 3HAYCHHE 00paTHOTO TOKa WJIM 0OpaTHOM MOIIHOCTH MOTYT OBITh JPYTHMHU.

3ammra oT 00paTHOTO TOKA M OT OOPAaTHOM MOILITHOCTH AOJIKHA 00ECIIeUNBAaTh BO3MOXKHOCTbD II€peaadn
MOIITHOCTH, OTAABACMON U3 CYNOBOH CETH (HaIpHUMeEp, OT TPY30BBIX JICOCIOK).

8.2.5 3ammra OT MHUHUMAJILHOTO HANpPSHKEHUS JOJDKHA O0ECTeYMBATh BO3MOXKHOCTH HAJEKHOTO
MOAKIIIOUEHHUS TEHEPaTOpOB K IMIMHAM NpH HanpspkeHuH 85 % u Oonee HOMUHAIBHOTO W UCKIIIOYUTH
BO3MOJKHOCTh ITOJKJIIOYCHUSI TEHEPaTOpOB K IIMHAM IpPH HamnpsbkeHHd MmeHee 35 % HOMHHAJIBHOTO, a
TaKKe OTKII0YaTh FEHEPATOPhl IPU CHIDKEHUH HAIPSHKEHUS! HA MX 3axuMax B npenenax ot 70 mo 35 %
HOMHHAJIBHOTO.

3ammTa OT MUHHUMAJIBHOTO HAMPSHKEHUS TOJDKHA JISHCTBOBATh C BBIACPIKKONH BPEMEHU Ha OTKIIFOUCHHE
TeHEepaToOpoOB OT IIWH MPHU CHWKCHUHU HANPSDKEHHS W JOJDKHA J1eHCTBOBAaTh 0€3 BBIACPKKM BPEMEHHU IPH
MONBITKE IOAKIIOUCHMS K IIMHAM TIeHeparopa A0 MOCTW)KEHHMsI YKa3aHHOTO BbIIIE MHHHUMAJIbHOIO
HaIpPsSDKEHHS.

8.2.6 /lns reneparopoB momHocThio 1000 kB-A 1 Gornee pekoMeHIyeTcsl yCTaHaBIMBAaTh 3alllUTy OT
BHYTPEHHHX MOBPEKACHUM U 3aIIUTY TOKOIMPOBOAA MEXIY TCHEPATOPOM H €r0 IIUTOM C BBIKIIOUATEIIEM.
Ecnu reneparop u ero IUT yCTAaHOBJICHBI B PAa3HBIX MMOMEIICHUSX, TaKas 3aluTa oOs3aTelbHa.

8.2.7 Ecnu rerepaTop MOCTOSIHHOTO TOKa € IIPUBOAOM OT TypOMHBI IIPEeAHA3HAYEH JUIs MapajuleIbHON
paboThl, TOIKHO OBITh MPEIYCMOTPEHO OTKIIOYEHHE aBTOMATHUYECKOTO BBIKIIIOYATENS] TeHepaTtopa Npu
cpabaTbIBaHHM aBTOMara 0€30MacHOCTH TYpOHHBIL.

8.2.8 YcTaBkM MmO TOKY yCTPOMCTB 3alUTHI C BBIIEPKKOH BPEMEHH IOJDKHBI MONOHMPATHCS TaKUM
00pa3zoM, 4TOOBI BO BCEX CIy4astx 00eCeUyNBaIOCh HAIEKHOE OTKIIIOUYCHHNE TOKa KOPOTKOTO 3aMbIKaHUS 110
HCTEUCHUH YCTAaHOBJICHHOM BBIICPKKH BPEMEHH.

8.2.9 B cucremax Bo30ykJIeHHs T€HEPATOPOB JOITyCKAeTCA MPUMEHEHUE MTPEIOXpaHUTENIe B Ka4ecT-
B€ YCTPOMCTB 3aIIUTHI TOTYIPOBOJAHUKOBBIX DJIEMEHTOB.
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8.3 3AIIIMTA DJIEKTPUYECKHNX JIBUTATEJIEM

8.3.1 Ha ¢unepax, oTXomSIIIKX OT paclpeneauTebHBIX ITUTOB, MUTAIONINX YICKTPUUCCKIE TBUTATCITN
MOIIHOCTHIO BhIme 0,5 KBT, MOMKHBI yCTaHABIUBATHCS YCTPOMCTBA 3alIUTBI OT TOKOB KOPOTKOTO
3aMBIKAaHUS M TIEPETPY30K, a TaKKe YCTPOHCTBO HYJIEBOW 3alllUTHI, €Cd He TpeOyeTcs MOBTOPHOTO
aBTOMATHYECKOTO ITyCKa JICKTPHUICCKOTO JTBHTATEIIA.

3amuTHBIC YCTPONCTBA IO TIEperpy3Ke W HYJIEBOH 3aIllUTE JOITyCKASTCSl YCTAHABIINBATH B ITYCKOBBIX
YCTPOMCTBAX 3JEKTPUUECKUX ABUTATENEH.

8.3.2 YcTpoiicTBa 3alIUThI OT MEPErpy3KH AISKTPOABUTATEICH C MPOJOIKUTEIBHBIM PEXKUMOM pado-
THI JIOJDKHBI OTKIIIOYATH 3alUINAEMBIN AJIEKTPOABUraTeNh MPH Ieperpyske B auanasone 105 — 125 %
HOMMHAJBLHOIO TOKA.

8.3.3 B memsix mutaHus 3NIEKTPUICCKUAX IPHBOJOB IMOXKAPHBIX HACOCOB HE JOJDKHBI MPUMEHSITHCS
YCTPONCTBA 3aIUTHI OT MEePErpy3Ku, paboTarolIe Ha IPUHIIUIE dJIEKTPOTEIUIOBBIX WU TEMIIePaTyPHBIX
pere.

VYerpoiicTBa 3allMThl OT MEPErpy3KH JIOMyCKaeTCsl 3aMEHITh CBETOBOM M 3BYKOBOM CHUTHaIM3alMEH.
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8.4 3AIIIMTA PYJIEBBIX YCTPOMCTB

8.4.1 Jlns1 snekTpuyecKrX JABUraTeIe U CUCTEM YIPaBICHUS IEKTPHUUECKOTO WK JIEKTPOTUAPABIN-
YEeCKOTO PYJIEBOIO YCTPOMCTBA JOJKHO OBITh MPEAYCMOTPEHO YCTPOWCTBO 3aIUTHI TOJBKO OT TOKOB
KOPOTKOTO 3aMBbIKaHHS.

JlomkHa ObITh YCTaHOBJICHA CBETOBAs M 3ByKOBAasi CHTHAIM3ALUS O [IEperpy3Ke IBUrareis u 0o oopeise
o600 u3 a3 duaepa, TUTAIOIIETO dIECKTPOIBUTATEIE.

8.4.2 ApromarHyeckue BBIKIIIOUaTeNH, 3alHIIAoNINe 3IeKTPOABUTaTeNIN TIOCTOSHHOTO TOKa OT KOPOTKOTO
3aMbIKaHUI, TOJDKHBI IMETh YCTaBKU Ha BBIKITIOUECHHE O€3 BBLIEP)KKH BpeMeHH NpH Toke He MeHee 300 % u He
6onee 400 % HOMMHAIBHOTO TOKA 3aIUIIAEMOTO 3JIEKTPOIBUTATENs], a JIEKTPOABUIAaTENN MEPEMEHHOTO
TOKa — Ha BBIKJIIOUCHHE Oe3 BBIICP)KKH BPEMEHHU IpH TOKe He MeHee 125 % HanOomblIero MmycKoBOIO TOKa
3aIMIIAEMOT0 AJIEKTPOIBUIATEIIS.

Ecnu B kauecTBe Takoi 3allUThl IPUMEHSIOTCS MPEIOXPaHUTENH, CIeAyeT NoAOUpaTh HOMHUHAIBHBIN
TOK IIJIABKOM BCTaBKM NpPENOXpPAHUTENCH Ha OAHY CTYNEHb BBIIIE, YEM O3TO BBITEKAaeT W3 3HAUCHHUH
IyCKOBBIX TOKOB 3JIEKTPHUYECKOTO JBUIATEIS.

8.4.3 Jns onexTpuYeCcKUX ABHUraTeNell NMPHBOAOB CPEACTB aKTHBHOTO YIPABIEHHS CyAaM{ JOJDKHA
OBITH MPEeTyCMOTpPEHA 3aIUTa OT MEPErPy3KH U OT TOKOB KOPOTKOTO 3aMbBIKAHHUS.

VYeTpoiicTBa 3allUTBl OT NMEPETPY3KH YKa3aHHBIX 3JEKTPOJBUTATeNIeH NOJDKHBI MMETh CBETOBYIO U
3BYKOBYIO CHUTHAJIM3ALMI0 O IEperpy3ke W OTKIIOYaTh 3JIEKTPOABMIATENIb B JUAla3oHEe Harpysok,
yKa3aHHOM B 8.3.2.

3ammTa 0T TOKOB KOPOTKOTO 3aMBIKaHHA JOJDKHA OTBEYaTh TpeOoBaHMsM 8.4.2.

8.4.4 [lna snexrponBurareneil pyJaeBBIX YCTPONCTB C HEMOCPEICTBEHHBIM IMPHUBOAOM JOIYCKAaeTCs
NPUMEHEHHE 3alUThl OT NEPErpy3KH, MPH CTOSHKE IEKTPOABUraTeNsl Mo TOKoM Ooee 60 ¢, ¢ ycTaBKoOH,
9KBUBAJICHTHON HE MEHEe YeM JBYKPaTHOMY HOMHMHAJIFHOMY TOKY 3aIIMINAEMOTO HJICKTPOJABUTATEs.

Ecnu nuraHue Takux 3JE€KTPOABUIATENied OCYLIECTBISIETCS 4Yepe3 4YacTOTHBIM IMpeoOpas3oBarels,
MO3BOJISIONIMK OTPAHWYHUTH TOK TIPW TOJHOM Harpys3Kke pyJIeBOTO MPHUBOAA, TO 3aIWTa OT MEPEeTrpy3KH He
TpeOyercs. Ilpu 3ToM HEOOXOIUMO MPETyCMOTPETh CUTHAIM3AIMIO O TEeperpy3ke 4acTOTHOTO Ipeobpa-
30BaTelisl C yCTAaBKOW, SKBUBAJEHTHOW HAMOOJBIEMY JOMyCTUMOMY TOKY NMPH HOPMAIBHBIX YCIOBHSAX
paboTHI pyJIEBOTO MPHUBOJA.
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8.5 3AIIUTA TPAHC®OPMATOPOB

8.5.1 Ha ¢unepax nuraHus MEepBHYHBIX OOMOTOK TpaHC(OPMATOPOB AOJKHBI OBITH yCTAaHOBIICHBI
YCTPOMCTBA 3aIIMTHl OT KOPOTKOTO 3aMBIKaHUs U neperpy3ku. Ecnu ¢puaep nuraHus nepBUYHON 0OMOTKH
TpaHchOpMaTOpa 3aIHUILEH TOIBKO OT TOKOB KOPOTKOTO 3aMbIKaHuUs, GUAep MUTaHUS BTOPUYHOH 0OMOTKH
JOJKEH OBbITh 3aIUILEH OT IEPErpys3Ku.

st TparchopMaTopoB MOITHOCTRIO 110 6,3 KB-A momyckaeTcs 3amuTa TOIbKO TPEIOXPAHATEIISIMHU.

g m3MepuTenbHBIX TpaHC(OPMATOPOB HAIMPSDKEHUS M TpaHC(POpPMaTOpoOB MUTAHUA LENel ympas-
JICHUS! 3alUTa OT MEePerpy30K U CHIHAIM3aLUs He TPeOyIOTCs.

8.5.2 Ecnu TpaHcdopMaTopsl MpegHa3HaueHbI AJsl MapajuleIbHOH padoThl, HEOOXOANMO yCTaHABIIH-
BaTh BBIKJIIOUATENH, BHIKIIOYAIONINE UX IEPBUUHYIO U BTOPUYHYIO0 OOMOTKH, HO HE 00sI3aTeJIbHO OJJHOBpE-
MEHHO.

Ecnu takue TpanchopMaTophl NOTy4aroT MUTaHue oT pa3nuyHblx cekuuid ['PIL, koTopsle B mporecce
9KCILTyaTalld MOTYT OBITh Pa3beIMHEHBI, TO HEOOXOIUMO MPEIyCMOTPETh OJIOKMPOBKY, UCKIIIOUAIOIIYTO
WX TMapaieIbHyI0 padoTy NpHu pazbeauHeHun cexruii ['PLII.

8.5.3 IlepeximroueHne W3MEPUTEIBHBIX TPaHC(HOPMATOPOB TOKA MOKHO OBITH BEITIOJHEHO TAaKUM
0o0pazoM, 4TOOBI HCKIIOYATaCh BO3MOKHOCTb HAXOXICHHS HX BTOPHYHBIX OOMOTOK B Pa3OMKHYTOM
COCTOSIHUH.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
XI-111

8.6 3AIIUTA AKKYMVYJISITOPOB

8.6.1 [lnsg akkyMymaTOpHBIX Oarapeil, 3a HCKIIOYCHHEM OaTapel, MpeaHa3HAYCHHBIX JUIS ITyCcKa
JBUrateieil BRyTPEHHETO CrOPaHHUsl, JOJLKHBI OBITh MPEAYCMOTPEHBI YCTPOICTBA 3aIUTHI OT TOKOB KOPOT-
KOTO 3aMbIKaHUSI.

8.6.2 Kaxnas cucrema 3apsgkd aKKyMyJISTOPOB JIOJDKHA HMMETh 3allUTy OT paspsiukd Oarapeu
BCJIC/ICTBUE TIOHW)KEHHS VITM MCUE3HOBEHUsI HANPSDKEHHST HAa BBIXOJIE 3apsTHOTO YCTPOWMCTBA.

8.6.3 /Ins akkymMymaTOpHBIX Oaraped, MpenHa3HAUEHHBIX I IycKa JBUTATeNeld BHYTPEHHETo
CropaHusi, peKOMEHyeTCsS YCTaHABIMBATh Pa3bEIUHNUTEIN B Hayaje IIEMH CO CTOPOHBI aKKyMYJISATOPOB,
OTKJIIOUAoIHe OaTaper OT MoTpeOuTesel (JOMyCKaeTCs YCTAHOBKA PA3heIUHUTEINS B OJHOM IOJIOCE).
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8.7 3AIIMTA KOHTPOJIBHbIX JIAMII, BOJIBTMETPOB, KOHJIEHCATOPOB U KATYHIEK
HAIPSOKEHU A

8.7.1 KoHTponbHBIE JaMITbl, a TAKKE U3MEPUTEIbHBIE U PETUCTPUPYIOLINE TPUOOPHI AOKHBI UMETh
3aLIUTy OT KOPOTKOTO 3aMBIKAHHS WJIM YCTPONCTBA, OrPaHUYMBAIOIINE TOK KOPOTKOTO 3aMbIKaHUSI.

KoHTposbHbIE 1aMIIbl MOTYT HE UMETh COOCTBEHHOM 3aIIUThI OT KOPOTKOTO 3aMBIKaHUS MJIM yCTPOMCTB,
OTPaHNYUBAIONINX TOK KOPOTKOTO 3aMBIKAHHSA, €CIIM BBITOJHEHBI BCE YKa3aHHBIE HUKE YCIIOBHS:

.1 nammer HaxomsATCs B OOIIEM KOXYXe yCTpPOKHCTBA;

.2 JlaMIbl OTyYaroT NUTaHHE OT LTI, HaXOAAIIMXCSI BHYTPU KOXKyXa yCTPOWCTBA;

.3 3amuTa 1enu yCTpONCTBA pacCUUTaHa Ha TOK, HE MPEBBIIAIOMIMMA 25 A;

.4 TIOBpEXACHUE B LICTH JIaMITbl HE MOXKET BBI3BaTh I€pephIBa B pabOTE OTBETCTBEHHOTO YCTPOMCTBA.

VYeTpoiicTBa 3amUTEI OT KOPOTKOTO 3aMBIKAHUS WM YCTPOWMCTBA, OTPAHMYUBAIOIINE TOK KOPOTKOTO
3aMbIKaHMsI, JOKHBI HaXOIUTHCS BO3MOXKHO ONMYKE K BBIBOJAM 3alIUIAEMOI0 YCTPOICTBAa CO CTOPOHBI
MTUTaHUSL.

8.7.2 KonjaeHcaropbl 3alllUThl OT PajUOINOMEX, YCTAaHABIMBAEMbI€ B LIEMSAX IJIABHBIX U aBapUHUHBIX
pacmpeneIuTeNbHbIX MIUTOB, B IETSIX TeHEPaTOPOB, a TAKXKE AIEKTPHUECKUX YCTPOHCTB OTBETCTBEHHOTO
Ha3HAu€HUs, JOJDKHBI UMETh 3aIUTY OT TOKOB KOPOTKOTO 3aMbIKaHMS.

TpeOoBaHUsT K 3alIMTe KOHIEHCATOPOB B CHUCTEMax paclpeAeeHUs] DIIEKTPUUECKOH PHEpPrud Ha
MOCTOSIHHOM TOKE YKa3aHbl B 22.4.3.

8.7.3 Karymiku HanpspkeHHs annaparoB M yCTPOMCTB yNPaBiIeHUS U 3aLUThl JOJDKHBI UIMETh 3aIlUTY
OT KOPOTKOTO 3aMBbIKaHHS, HO MOTYT HE MMETh COOCTBEHHOH 3aIlMTHI, €CIIH BBIITOJIHEHBI 002 yKa3aHHbBIE
HUKE YCIIOBUS:

.1 KaTylIKku ycTaHOBJIEHBI B OOILIEM KOXKYyXe yCTPOHCTBA, MMEIOT OOILIYIO 3alUTy M OTHOCSTCA K
CHCTEME YIpPaBJeHHUs] OOTHOTO YCTPOMCTBA;

.2 KaTyIIKY HOMY4aroT IUTaHUE OT LIENH YCTPOHCTBA, 3alliuTa KOTOPOr0 PacCUUTaHa Ha TOK He Oonee 25 A.
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8.8 3AIIIUTA CUJIOBBIX MOJYIPOBOJIHUKOBBIX YCTPOUCTB

8.8.1 CunoBble MoNMynpoBOJHUKOBBIE YCTPONUCTBA TOJIKHBI UMETh 3aIIUTY OT BHYTPEHHUX W BHEIIHHUX
NepeHaIpsHKCHUH.

8.8.2 bioKkM MmoIynpOBOAHUKOBBIX DIEMEHTOB JOJDKHBI OBITH 3alHIIEHBI OT KOPOTKOTO 3aMBIKaHUSI.
3amuTa TM00B M HOJYIIPOBOJHHUKOB JOIDKHA OBITH OT/EJEeHA OT 3alIMTHOW IIeNMH Harpy3Ku.

8.8.3 Ecim mpexycMOTpeH TOBKO OAMH MOTPEOUTENh, TOMYCKAETCsI, YTOORI Harpy3Ka v OJIOKH THOIOB
Y TIONYTIPOBOJAHUKOB MMENHU OJIHY OOIIYIO 3aIlUTY.

8.8.4 JlononnutenbHbie TpeOOBaHUS K 3aIlUTE MOMYNPOBOJHUKOBBIX HHBEPTOPOB 3JIEKTPONPHBOJAA,
HOJYYaIOUIeT0 AJIEKTPOIHEPTUIO0 OT pacHpeIesIUTENbHBIX YCTPOHCTB IOCTOSHHOTO TOKAa YKa3aHbI
B 22.4.3.2.
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8.9 YCTPOVCTBA 3AIIATHOI'O OTKJIIOYEHMSA (Y30)

8.9.1 [lnsg 3amuThl mepcoHana OT HMOPAKECHUS DJICKTPUUSCKUM TOKOM U 3aIUTHI OTICIEHBIX BUIIOB
NEKTPUYECKOTO O0OpPYHOBaHHS OT OAHO(DA3HBIX 3aMBIKAHWI Ha KOPIYC JOJDKHBI TNPUMEHSTHCS
YCTpPOMCTBA 3AIUTHOTO OTKIFOUSHHUS.

8.9.2 VYcrpoiicTBa 3amMTHOTO OTKIFOYEHHUS TOJDKHBI yCTAHABIHMBATHCS B ILEMAX NMHUTAHUS PO3ETOK,
NpeHA3HAYCHHBIX JIJISl TIMTAHUS [TEPEHOCHOTO OOOPYJOBAaHMS M B IIETSIX NMUTAHUS KAIOTHBIX PO3ETOK, a
TaK)Ke pO3EeTOK B OOIIECTBEHHBIX M MHBIX MOMEIICHUAX C HampsyKeHHeM Belme Oe3zomacHoro (50 B).

8.9.3 YcTpoiicTBa 3alIUTHOTO OTKITIOUEHUS JOKHBI UMETh YCTaBKH CpabaThIBaHUS IO TOKY HYJIEBOH
nocienoBarenbHOCTH B npedenax 10 — 30 MA.

8.9.4 Jlns »snexTpuyeckoro 0OOOPYIOBAaHUS OTBETCTBEHHOTO Ha3HA4YEHHS YCTAaHOBKA YCTPOMCTB
3alIUTHOTO OTKJIFOYCHHUS HE JIOMYCKAeTCH.
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9 ABAPUHMHBIE JIEKTPUUECKUE YCTAHOBKH

9.1 OBIIUE MOJIOKEHUA

9.1.1 Ha xaxaoM caMOXOJHOM CyAHE TOJKEH OBITh YCTaHOBJIEH aBTOHOMHBIA aBapHIHBIA UCTOYHHK
AIEKTPUUIECKON dHeprun. Takol UCTOIHHUK He TpeOyeTcs Ha Cylax, Ha KOTOPBIX OCHOBHBIMH HCTOYHUKAMM
AIEKTPUUIECKON SHEPTHUH SBIISIOTCS aKKyMYJIATOPHBIE 6aTapen, pu YCIOBUH, YTO, TI0 KpaliHel Mepe, O/IHa
W3 YCTAHOBJICHHBIX 0arapell Mo eMKOCTH M PACIOJIOKCHHIO OTBEYAeT TPEOOBAHUSM, MPEIbSIBISIEMBIM K
aBapUHHOMY HCTOYHHKY.

9.1.2 B kadecTBe aBapHMITHOTO HMCTOYHHKA MOXKET NPUMEHSATHCS TEHEPaTOp WM aKKyMYJISTOpHas
Oarapes.

9.1.3 MomHOCTh aBapUHHOTO MCTOYHHKA JOJDKHA OBITH JOCTATOYHOM JUISI MUTAaHUS BCEX MOTPEOH-
TeNel, OHOBpEMEHHas paboTa KOTOPBIX TpeOyercs I 0e30MacHOCTH IUIaBaHWsS B cilydae aBapuu. Ha
Cydax, Tae JIeKTpHIecKas dHEPrus HeoOXoauMa JUIs MOMIepKaHUs ABMKCHHS, MOIITHOCTH aBapHUHHOTO
HMCTOYHUKA DJICKTPUUECKON DPHEPTUU JTOHKHA OBITH JOCTATOYHOM JJIST BOCCTAHOBJIICHHS IBHKCHISI CyITHA
(COBMECTHO C IPYTUMH MEXaHW3MaMH, €CIM JOTO IpemycMmarpuBaercs) B TedeHue 30 MUH TocIie
00eCTOYNBAHHUS.

9.1.4 JTorxHa OBITH TIPEyCMOTPEHA BOZMOXKHOCTh MIPOBEPKH B JICHCTBUU BCEH aBapUHHON yCTaHOBKHU
BMECTE CO CPEICTBAMH aBTOMAaTHYECKOTO ITyCKa TU3eb-TeHeparopa.

9.1.5 B meHTpaJIbHOM TIOCTy YIpPABJICHUS WIM HA TJIIABHOM pACIPEACITUTEIHPHOM IIHUTE JIOJDKEH
yCTaHaBIWUBAThCS yKa3aTedb, NCHCTBYIONIMHA MpPH paspsake 000N akKyMmMylaaTopHOH OaTtapew,
SIBJIAIOILEHCA aBapUIHBIM UCTOYHUKOM.

9.1.6 ABapuiiHble UCTOYHHUKH 3JIEKTPUUECKOW SHEPIrUU MOJKHBI UMETh 3aIUTY TOJIBKO OT KOPOTKHUX
3aMBIKaHUHA. Eci aBapuitHBIM HCTOYHHUKOM SIBJISETCS TCHEPATOp, B IIEHTPAIBHOM ITOCTY YITPABJICHUS WITH
Ha TJIaBHOM PaCHpeIeIUTEILHOM IITUTE MOJKHA OBITH MPEAyCMOTPEHA CBETOBAS M 3BYKOBAsI CUTHATN3AIIHS
0 Teperpy3ke TeHeparopa.
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9.2 MTOMEIIEHUSA ABAPUMHBIX HCTOYHUKOB DJIEKTPUYECKOMN SHEPTUH

9.2.1 TlomereHus] aBapUUHBIX MCTOYHHUKOB 3JICKTPUUECKOW DHEPTUM M UX TpaHCPOPMATOPOB (eciu
HUMEIOTCS), aBApUIHBIX NEPEXOJHBIX HCTOUHMKOB 3HEPIUH, aBapUWHOTO pacHpeleNUTeNbHOrO MuTa U
pacipeaeauTeIbHOrO NIUTA ABAPUITHOTO OCBEILEHHS JTOJDKHBI OBITH PACIIOIOKEHBI BBILIE CaMOI BEpXHEH
HeTpepBIBHON NalyObl, B KOPMY OT TapaHHOH NepedOpKU U OBITh JIETKOJOCTYITHBIMH C OTKPHITOH MaTyObl.
Yka3aHHbIE TIOMEIICHUSI Ha CyAax, Ha KOTOpPBIE PAacHpOCTpaHSIOTCS TpeOoBaHus dactu V «/lenenne Ha
OTCEKM», JOJDKHBI TaKXKe pacrojararbest, Kak MUHUMYM, Ha 300 MM BbIIlIe caMOi BBICOKOH (aBapHHHOM)
BaTEepPJINHUM.

9.2.2 Pa3MeleHue aBapuiHBIX UCTOUHUKOB SJICKTPUUECKON SHEPruu, a TakKe MPUHAICKAIUX UM
TpaHCHOPMATOPOB, €CIIM TAKOBBIC NPHUMEHSIOTCS, MEPEXOJHBIX HCTOYHHUKOB JIICKTPUUECKOH 3HEPIHH,
aBapUHHOTO PaCTIPENENUTENFHOTO IUTa ¥ PACTPEACTUTEIHHOTO HUTA aBAPUHHOTO OCBEIIEHUS! OTHOCH-
TEJILHO OCHOBHBIX MCTOYHHKOB 3JIEKTPUUYECKOW SHEPTUU M MX TPAHC(HOPMATOPOB M TIIABHOTO pacIipeie-
JIMTENBHOTO INUTA JOJDKHO OBITH Takoe, YTOOBI MOXKap WM Apyras aBapusi B IOMELICHUH OCHOBHOTO
HCTOYHMKA 3JIEKTPUUYECKOI SHEPTuH, NpUHAIeKAIINUX TPaHC(HOPMATOPOB, INIABHOTO PACHPEAETUTENILHOTO
IHTa, a TakXke B JIIOOOM MAIIMHHOM TIOMEIIEHWH KaTreropmud A, He BBI3BaJIM INOMEX B IHUTAaHWH,
YIOpaBICHUU U paclpe/lelIeHnH 3JIeKTPUIECKON SHEpruH OT aBapUfHOIO MCTOYHHKA.

9.2.3 IlomemieHNs: aBapUMHBIX UCTOYHUKOB 3JIEKTPUUECKON SHEpruH, MpUHAUISKAIIUX K HUM TpaHC-
(hopMaToOpOB, NEPEXOAHBIX HCTOUHUKOB 3JICKTPHUECKOI SHEPIHUH, aBapUHHOTO paclpeaeInTeIbHOrO IIUTa
U PACHpPEACIMUTENIFHOTO INUTa aBapUUHOIO OCBELICHUS II0 MEpe BO3MOKHOCTH HE IIOJDKHBI OBITH
CMEXHBIMH C MAIIWHHO-KOTEIbHBIMH IIOMENICHHSIMH H C TOMENICHHUSIMH OCHOBHOTO HCTOYHHKA
NEKTPUUECKON SHEPTHH, MPHUHAIeKANUX K HEMY TpaHC(OpPMATOpOB U INIABHOTO PacHpeAeTUTEeIHLHOTO
HIKTA.

B ciaydae cMeXHOro MX PAacHoOJIOKEHHSA pPa3leNsioline MX ManyObl W HepeOOpKH TOJKHBI OBITH
BBINIOJIHEHBI B COOTBETCTBUM ¢ TpeboBanusiMu yactu VI «IIpoTuBonoxapHas 3amuTa», OTHOCSAIIUMUCS K
MOCTaM yTIPaBIICHUSI.

9.2.4 ABapuiiHbBIl pacmpeleNUTeNbHBIN IMUT JODKEH OBITh YCTAHOBJEH BO3MOXKHO ONHXKE K
aBapUITHOMY MCTOYHUKY 3JIEKTPUYECKOU DHEPrUU.

9.2.5 Ecau aBapuiHBIM HMCTOUHUKOM DJIEKTPHUUYECKONM HHEPrUM SIBISIETCS TE€HEPATOp, aBapHUMHBIN
paclpeneuTeNbHbIA AT AOKEH YCTAaHABIMBATHCS B OJHOM IIOMEIIEHMHM C TEHEpaTopoM, 3a
WCKJTIOUYEHHEM TOTO CITydasi, KOT/Ia TaKoe pa3MelleHHe OTPUIATeIbHO NEHCTBYyeT Ha paboTy pacrpenenn-
TEJIBHOTO IINTA.

B »TOM e nmoMerieHnu JOKHBI TaK)Ke HaXOIUTHCS BCE ITyCKOBBIE U 3apsiAHbIE YCTPOICTBA, a TaKkxke
CTapTepHbIE aKKyMYJIATOpPHBIE OaTapeu ISl IMycKa aBapHiHOTrO arperara, ¢ yderoMm tpeboBanuii 13.2.

9.2.6 Ilomemienue aBapuiHOTrO IU3EIb-TEHEPATOpa AOJDKHO HMMETh OTOIUICHHE, OOecHedHBaroliee
TEMIEepaTypy B MOMEIIEHHH, JOCTAaTOYHYIO s 0€30TKa3HOTO IMyCKa aBapuitHOTO arperara, ¥ BeHTHIIALNIO
B coorBercTBUU ¢ 12.5.3 gactu VIII «CucreMsl u TpyOOIIpOBOIBD».

9.2.7 Ecnu aBapuilHBIM HCTOYHUKOM 3JIEKTPUUECKON SHEPTHUHU SIBIISIETCS aKKyMYISITOpHas Garapes, TO
OHA M aBapUMHBIN paclpeleNUTeNbHbIN IUT AOJKHBI YCTaHABIUBATHCA B OTAEIBHBIX MOMEIIECHUSX.

TpeboBaHUs K aKKyMYJIATOPHBIM TIOMEIIEHUSM TIPUBEACHBI B 13.2.
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9.3 ABAPUMHBIE UICTOYHHUKH JIEKTPHUYECKOM SHEPTUM HA I'PY30BBIX CYIAX

9.3.1 ABapwuiiHble MCTOYHMKH Ha TPY30BBIX CyJax OOJDKHBI OOeclednBaTh MUTAHHE CIERYIOMINX
norpedureneii:

.1 aBapuifHOrO OCBEIICHHUS:

BCEX KOPHJIOPOB, TPAIIOB U BBIXOMIOB M3 CIIY’KEOHBIX TIOMEIIEHHH, a Takke B KaOWHaX MacCaXKUPCKAX
TU(TOB W WX IMIAXTaX;

MAaIIMHHBIX TTOMELEHUH, TTOMEIIEHNI TeHepaTOPHBIX arperaros;

BCEX MOCTOB YNPABIEHUS, a TAKKE TIIABHOTO U aBAPUITHOTO paclpeneIuTeIbHbIX IIHUTOB;

MOMEIICHNU aBapUTHOTO JU3eNb-TeHEPaTopa;

pYJIEBOH PyOKH;

MITypPMaHCKOH pyOKH U paxnopyOKu;

MECT XpaHEHHUs aBapUMHOTO MMYIIECTBA, IMOXXKAPHOTO HHBEHTApSA, CHApPSKEHUS IOXKApHBIX U
YCTaHOBKH PYYHBIX TOXKapPHBIX U3BEIIaTENeH;

MIOMEIICHNS PYJAEBOTO TPUBOJIA;

y TOXXapHOTO M CIPHHKIEPHOTO HACOCOB, aBAPUIHOTO OCYIIMTEIHFHOTO HAacoCa M MECT yCTaHOBKH
MTyCKOBBIX YCTPOHCTB 3TUX MEXaHU3MOB;

MIOMEIIEHUS TPY30BbIX HACOCOB;

aHTapOB U MOCAJ0YHBIX MECT JJIsi BEPTOJIETOB;

TIOMEIIEHNST THPOKOMIIACA;

MEIULUHCKUX TTOMEIICHHN;

.2 CHUTHAIBHO-OTIIMYMTENBHBIX (oHapel, (onapeld curnama «He Mory ympaBisThCs» U APYTHX
¢onapeii, Tpedyembix yactbio 111 «Curnansusie cpenctsa» [IpaBui o 060pynoBaHUIO MOPCKHX CYNOB;

.3 cpeAcTB BHYTPEHHEW CBSI3W WM OMOBEIICHUS, a TAK)KE aBPaTbHOW CHTHAIW3AIUY;

.4 paano- ¥ HaBUTAIMOHHOTO OOOPYIOBAaHWS B COOTBETCTBHHU ¢ TpeOoBaHWsAMH dacteit [V «Paawo-
obopynoBanue» u V «HapurannonHoe obopynoanme» [IpaBuit mo 000pyIOBaHUIO MOPCKHUX CYIOB, CCITH
aBapUHHBIM UCTOUHUKOM DHEPTUU SIBIISETCS TU3EIb-Te€HEeparop;

.5 cucTeMsl curHaIM3auuu OOHApPYXEHUS M0XKapa,

.6 JTaMI1 THEBHOW CUTHAIHM3AIINY, 3BYKOBBIX CUTHAJIBHBIX CPEICTB (CBUCTKOB, TOHTOB H JIP.), BEI3BIBHOM
PYYHOH CHTHATM3AIlUN U OCTAIBHBIX BHUIOB CHUTHAIM3ANNH, TPEOYEMbIX B aBAPUUHBIX COCTOSHHSIX;

.7 MEXaHW3MOB W YCTPOWCTB, ykazaHHbIX B 3.2.1.2, 3.4.7, 3.7.3.2.1 wactu VI «IIporuBomoxxapuas
3alIUTay;

.8 anexTpuUecKkux NpUBOJOB BOJOHENPOHUIIAEMBIX ABEpEN ¢ UX yKazaTelsAMHU U MpeaylpeauTeNbHOMN
CUTHAJIN3allHel;

.9 snexTpuvecKue MPUBOABI YCTPOICTB, YIEpKUBAIOIINE POTHBONIOKAPHBIE JIBEPH;

.10 sexTpuUeCcKuil IPHUBOJ, CITyCKOBOIO YCTPOMCTBA clacaTeNbHbIX LIIIONOK, YKa3aHHOro B 6.20.4.7
gactu Il «Cracarensable cpeactBa» [IpaBui mo o60pyI0BaHUIO MOPCKHUX CYIOB;

.11 gpyrux cuctem, pabora KOTOphIX OyneT mpu3HaHa Permctpom HeoOxoammol ajist oOecredeHust
0e30macHOCTH CylHA W HaXOMIIIMXCS HA HEM JIIOJCH.

ABapuiiHble ICTOYHHUKH Ha CyAaX HEOTPAaHUYEHHOI'O U OrpaHUYEHHOro pailoHa miuaBaHus R1 BanoBoii
BMectuMoctd 300 u Ooyiee MOJDKHBI 00eCIIEUYMBATh NMUTAHWUE BBINIE TICPECUHCICHHBIX TOTpeOUTENei B
TedyeHue 18 u.

[Motpebutenu, ykazanable B 9.3.1.3 — 9.3.1.6, MoryT mmTathCsi OT COOCTBEHHBIX Oarapew,
PacIoNOKEHHBIX COTTIACHO TpeOOBaHUAM 9.2, eMKOCTBIO, JOCTATOYHOW U MHUTAHHS 3THUX IOTpeOuTenen
B TeueHue 18 u.

Hunst cynos BanoBoii BMecTuMocThI0 300 1 Oonee orpaHMYeHHBIX paiioHOB IutaBaHus R2, R2-RSN,
R2-RSN(4,5), R3-RSN u R3 tpedyemoe Bpems 18 1 MoxeT ObITH COKpamieHo a0 12 u.

Jnst cynoB BaoBoil BMecTHMOCThI0O MeHee 300 yis HEOrpaHWYEHHOTO palioHa IUTABaHHS U
OTpaHWYEHHOTO paiioHa riaBaHus R1 BMecTo 18 4 MokeT OBITH yCTaHOBIIEH MEPHOA BpeMeHH 6 4, a
IUISL CYZIOB OTpaHWYeHHBIX paiioHoB maBaHus R2, R2-RSN, R2-RSN(4,5), R3-RSN u R3 — 3 4.
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9.3.2 ABapHiiHBIII MCTOYHHUK JJIEKTPUYECKON SHEPrUH JODKEH O0SCHeYuTh MUTAHHWE B TeueHHe 3 9
aBapUIHOIO OCBEIIEHHA MecT cOopa M IOCaAKH B cHacaTelbHbIE CpeACTBa Ha maixyde M 3a OOpTOM
cornmacHo 2.3.4 u 2.7.7 wactu Il «Cnacarensubie cpenctBa» llpaBui mo 000pymoBaHHIO MOPCKHX CYZIOB.

9.3.3 ABapuilHBIIi HCTOYHUK DJEKTPUYECKONW BSHEPTrHUHM JOIKEH OOeCHedyuTh MUTaHHE PYJIEBOTO
ycTpoiicTBa cormacHo 5.5.6.

9.3.4 Ecnu aBapuiiHBIM HCTOYHUKOM 3JIEKTPUUYECKON SHEPTUU SIBISIETCS T€HEPaTop, OH JTOJIKEH:

.1 mpuBOIUTECS B MEHCTBHE ABUTATENIEeM BHYTpEeHHETO cropanus (cM. 2.2.5 gactu [X «MexaHu3mbD»);

.2 3ammycKaTrbCs aBTOMAaTHYECKH PU MCYE3HOBEHUH HANPSKEHNS B OCHOBHOW CETH KOHTPOIUPYEMOTO
Ha muHax APIL], a Takyke aBTOMAaTHYECKH BKJIIOYATHCS Ha IIUHBI aBAPUIHOTO PaCIIpeeTuTeIbHOTO MINTa,
a TpeOyembie B 9.3.1 moTpeOWTenu OOMKHBI aBTOMATHYECKH IIOJNydYaTh NHTAaHHE OT aBapUHHOrO
reHeparopa. Obmiee Bpems ycka U IpHeMa Harpy3KH I'€HepaTopoM He JIOJDKHO NMpeBbIuaTh 45 c;

.3 ecim aBTOMaTHYECKOE BKIIOYEHHE aBapUITHOTO arperara cormacHo 9.3.4.2 He obecrieunBaeTcs B
Tedenue 45 ¢, JomKeH ObITh MPETyCMOTPEH aBaPUUHBINA MTEPEXOAHBIN HCTOYHHUK AIEKTPHIECKON IHEPTHH,
BKITIOUAIOIIUICS HEMEIJICHHO TIPH 00ECTOUNMBAHUH.

9.3.5 Ecnu aBapHifHBIM UCTOYHUKOM JIICKTPUUYECKON SHEPTUU SBISETCSH aKKyMYJISITOpHas 6aTapes, oHa
JIOJDKHA:

.1 paborarb 6e3 noA3apsAKH NPU COXPAHCHUU U3MEHEHUI HANPsDKEHUS Ha 3a)KuMax B npenenax 12 %
HOMHHAJIBHOTO HANpPsKEHHS B TEYEHHUE MOJIHOTO TIeproJia pa3psIky, IPH 3TOM H3MEHEHUE HaIPsDKEHHS Ha
3a)XMMaxX aKKyMYJIATOPHOM Oaraped, MOAKIIOYEHHOH K SJIEKTPOHHOMY IpeoOpa3oBaTellio HallpsyKeHus,
OTpeaeNseTcsl TOMyCTUMBIM N3MEHEHHEM HAIlPSHKEHUS Ha 3aKUMax MpeoOpa3oBaTels;

.2 aBTOMAaTW4eCKH BKIIIOYAThCSl HA IIMHBI ABAPUHHOIO PACIPEAENUTENBHOIO IUTA MPU HCUYE3HOBEHUH
HanpsHKeHWsT B OCHOBHOM CETH W, MO KpaifHe# mepe, NMuTarh moTpedureny, ykaszanHsle B 9.3.7, B TeueHne
BpeMeHH coracHo 9.3.1, 3a HMCKIIOYEHHEM 3JIEKTPHUYECKHUX TNPHUBOJOB BOJOHENPOHMIIAEMBIX JBEpel € MX
yKa3aTelnsaMH U MPemyNpeaAnTeNbHON CUTHAIM3AIKEH, KOTOpble MOTYT IOTy4yaTh MUTaHue B TeueHue 30 MuH.

9.3.6 B kadecTBe aBapMIHOTO TEPEXOJHOTO HMCTOYHHKA DIIEKTPUYECKOH HHEpPrum, TpeOdyemMoro
B 9.3.4.3, cnenyer nmpUMEHTh aKKyMYJISTOpHYIO Oarapero, KoTopasl HOJDKHA paboTarh 0e3 HMOA3apsiiKy,
MIPHU COXpaHEHUH M3MEHEHNH HampshKeHns B npenenax 12 % HOMHHAIBHOTO B TEUSHHE MTOJTHOTO MepHoIa
paspsaku. V3MeHeHHe HanpsbKeHHS Ha 3aKHMaX aKKyMYJISITOpHOW Oarapen, MOAKIIOYEHHOH K
AIIEKTPOHHOMY MPE0OpPa30BATENI0 HAMPSHKCHUS, ONMPEesieTcs AOMYCTUMBIM M3MEHCHHEM HalpsyKEHUs
Ha 3aXHMax NpeoOpa3oBaTesisi, KOTOPble HE AOJKHBI NPEBBIIATh 3HAUYCHNUH, yKa3aHHBIX B 2.1.3.1.

9.3.7 EMKoCTh Oarapeu, SIBISIFOIICHCS MEePEXOMHBIM HCTOYHHUKOM JJICKTPUYCCKONW IHEPTHH, JOJDKHA
OBITH JOCTATOYHOW IS oOecreueHus B TeueHue 30 MUH MATAHUS CIECTYIONINX MOTPEOUTENeH:

.1 ocBemeHnst 1 HeOOXOJUMBIX CUTHAIILHO-OTIIMYUTENBHBIX (poHapel cornmacHo 9.3.1.1,9.3.1.2 1 9.3.2;

.2 BCEX CpPE/ACTB BHYTPEHHEH CBSI3M U OINOBEILEHUS, HEOOXOAUMBIX B aBapUIHBIX YCIOBUSX;

.3 cucTeMbl aBpalibHOM CUTHAJIM3aLUH, CUTHAIM3AUK 00HapYKEeHUs MoKapa ¥ CUTHANM3AUH [IpeIy-
NPEXICHUS O IIyCKE CHCTEMbl 0OBEMHOTO MOKapOTYIICHUS;

.4 JTaMT THEBHOW CUTHAJIM3AIlNH, 3BYKOBBIX CHTHAJIBHBIX CPENICTB (CBUCTKHU, TOHTH H JIp.);

.5 KOMaH/IHOTO TPAHCISIIIMOHHOTO YCTPOUCTBA B COOTBETCTBHHU C MOPSIIKOBBIM HOMepoM 11 tabn. 2.3.4
yact [V «Pannoobopynosanue» [IpaBui o o60pynoBaHUI0 MOPCKHUX CYIOB;

.6 yCTpOICTB 3aKpBITHsSI BOJOHENPOHUIAEMBIX ABEPEH, CUTHAIM3ALMN MX TOJIOKEHUs W Mpeaymnpe-
JKICHUSI UX 3aKpPbITHUS;

.7 CYHOBO# CHCTEMBI OXPAaHHOTO OIOBEIICHMS, TpeOyemol uacTeio IV «PammoobopymoBanme», a Tarkke
armapatypbl AVIC 1 000opynoBaHust CHCTEMBI OTIO3HABAHUSI CYIIOB U CIIC)KEHHS 32 HUIMH Ha JTAJIbHEM PacCTOSHUH,
TpeOyembIx yacTbio V «HaBurammonHnoe obopynoBanre» IIpaBumn mo oO0pyI0BaHHIO MOPCKHX CYHOB.

[NoTpeburenw, nepeurcieHnsie B 9.3.7.2 — 9.3.7.7, MOTYT He TIMTAThCS OT IEPEXOIHOTO UCTOUHHKA, €CITH OHU
MMEIOT COOCTBEHHBIE aKKyMYJISITOPHBIE OaTaper, 00eCIieunBaloIIie UX IMUTaHNe B TEYeHHE TPeOyeMOoro BpeMEHH.

9.3.8 Ins cyno kinaccoB OSAT 2 u OSAT 3 B cooTBeTCTBHH ¢ KiacCH(HUKALUEH, TPUBEICHHOM B 7.3.2
gactu VI «lIpoTuBomnokapHas 3amuTa», HE3aBUCUMO OT paioHa IUIaBaHUS M BMECTHMOCTH CY/HA,
ABApUIHBIM HMCTOYHUK 3JEKTPUYECKOW SHEPrUM [OJDKEH O0ecleduTh NHTaHWe B TeueHue 36 9
morpebuTenel, mepednciaeHHsIx B 7.3.6 m 7.3.8 wactm VI «lIpotuBomoxapras 3amura» u 9.3.1
HAaCTOAIIEH YacTu.
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9.4 PACTIPEJIEJIEHUE DJIEKTPUYECKOM SHEPTUM OT ABAPUMHBIX HCTOYHUKOB

9.4.1 B HOpMalbHBIX J3KCITyaTallMOHHBIX YCIOBUSAX aBapUNHBIA pacHpeleNUTeNbHBIN MUT JODKEH
MUTAThCS OT MIABHOTO paclpeenuTeNbHoro muTa. Guaep NuTaHus JOKEeH UMETh 3alllUTHBIE yCTpOcTBa
OT IEpPErpy3Ku U KOPOTKOTO 3aMBIKaHUS, YCTAHOBJIEHHBIE Ha INIABHOM PACIpPEACIUTENILHOM ILUTE.

Ha aBapuitHOM pacnpeneiauTenbHOM IUTE CIeLyeT NMPENyCMOTPETh BBIKIIIOYATENh, KOTOPBIM JOIKEH
aBTOMATHYECKH OTKIIIOYATHCS MPH MCUE3HOBEHUH HANPKEHHS Ha MIMHAX TJIABHOTO PacHpeAeTUTeIsHOTO
HINTA.

Ecnu npexgycmarpuBaeTcs MUTaHUE INIABHOTO PACIpPENEUTENBHOTO IUTA OT aBapUilHOTO, aBTOMaTH-
YeCKU BBIKIIIOYATEb HA aBAPUHHOM paclpelesUTENbHOM LIUTE JOIDKEeH OBITh 000pYI0BaH, 0 KpaiHeil
Mepe, 3aIIUTHBIMU YCTPOHCTBAMHU OT KOPOTKOTO 3aMBIKaHMS.

9.4.2 ABapuiiHBI TEHEpaTop B IMEPHOJA CTOSHKHA CyIHA B TOPTy MOXET OBITh HCIIONB30BaH IS
MUTaHUs HeaBapHUHBIX mMoTpeduTenei (cM. takke 2.2.6 dactu [X «Mexanusmer»). [Ipu 3TOM JOIKHEI
OBITH BBIIIOJIHEHBI CIIEIYIOLIUE YCIOBHS:

MIPETyCMOTPEHO aBTOMATHUYECKOE OTKIFOUCHHE HeaBapWHUHBIX moTpebutenei ot API mis mpemor-
BpallleHus Ieperpy3Knu TeHepaTopa W 00ecIedeHnsT TUTaHus aBapUITHBIX MOTpeOnTeNei;

TIOBPEXKIEHUS JIIOOBIX IeNel yrnpaBieHus, 3alUThl ¥ CUTHAIU3AUH, TpeAHa3HaueHHBIX JUISI paOOThI
aBapUIHOTO TeHepaTropa B MEPHOA CTOSIHKA B TOPTY, HE MOOJDKHBI BIUATH Ha PabOTOCHOCOOHOCTH
OCHOBHBIX M aBapHHHBIX UCTOYHHUKOB 3JIEKTPUUECKON SHEPTHH;

IPEeAyCMOTPEHBI yCTPOICTBA IS BHIOOPA PEKUMOB pabOThI aBAPHUIHOTO TEHEPATOPA C BO3SMOXKHOCTBIO
OBICTPOTO TIEPEKITIOYCHNST Ha aBAPUUHBIA PEXKIM;

MIPEeIyCMOTPEHO HaIM4YHe MHCTPYKLIMH Ha OOpTY Cy/IHA O NMPUBEACHHHU BCEX YCTPOWMCTB yNpaBIEHUS
(kJ1anaHoB, MEpeKJroYaTesieil U T. 11.) B MOJOKeHHe, obecneunBaloliee He3aBUCUMYI0 paboTy aBapHiHOTO
reHeparopa Ha XOLy Cy[AHa, a Takke cofepikamiell MHGOPMAaLUI0 O HEOOXOMUMBIX 3amacax TOIUIMBA, O
MOJIO’KEHUHU IIEPEKIIIoUaTeN sl PEKUMOB PabOThI (€C/IM OH NPEAyCMOTPEH), O MOJIOKEHUH BEHTHIISILIMOHHBIX
3aKpBITUH U T.II.

9.4.3 Ykazannsie B 9.3.1 u 19.1.2 notpebutenu TOKHBI MOTy4YaTh NMUTAaHUE MO OTAEIbHBIM (humepam oT
IIMH aBapHIHOIO PaclpeAeUTeNbHOIO IUTa, OOOPYIOBAaHHOTO COOTBETCTBYIOLIEH KOMMYTALMIOHHOM M
3alIUTHOM ammapatypoil. JlomyckaeTcs nuranue ykasaHHbiX B 9.3.1.2 — 9.3.1.6 u 19.1.2.1.2 — 19.1.2.1.6
HOTpeOUTEIIeH ¢ Iy/bTa YIPABICHUS CYJHOM, PACIIOIOKEHHOIO B PYJIEBOI pyOKe M MOJIYYAIOMIEro MUTAHUE B
cooTBeTcTBUH C 4.5.2.

9.4.4 [Ipy HaIMYUH NIEPEXOTHOTO UCTOUHUKA SHEPTUH nepeunciennsie B 9.3.7 u 19.1.2.7 norpedutenu
JOJDKHBI MONy4yaTh NMUTAHHWE 4Yepe3 CIEeUUalibHBIA paclpeAeIuTeNIbHBIN MIUT, Ha (uaepax KOTOPOro He
JIOJDKHBI YCTAHABIMBATHCS BBIKIIIOYATEIH.
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9.5 ITYCKOBBIE YCTPOMCTBA ABAPUWHBIX JU3EJbL-TEHEPATOPOB

9.5.1 B xauecTBe MyCKOBBIX YCTPOWCTB aBapUITHBIX AM3ENb-TEHEPAaTOPOB MOTYT MPUMEHSATHCS:

.1 srexTpuyUeckoe crapTepHOE YCTPOMCTBO C COOCTBEHHOHM aKKyMYISTOpPHOW Oarapeeil M 3apsgHBIM
YCTPOUCTBOM;

.2 cucTeMa CXXaToro Bo3ayxa ¢ COOCTBEHHBIM HE3aBHCHMBIM BO3LyXOXPaHHUTEIIEM;

.3 TuapaBiIMUecKas cucTeMa ITycKa;

.4 pydHBIE€ TIYCKOBBIE YCTPOWCTBA!

MyCKOBasl pyKOSATKa JJIsl TPOBOPAYMBAaHUS JBUTATEN BPY4HYI0, HHEPLIMOHHOE ITyCKOBOE YCTPOMICTBO,
THAPABINYECKHAE aKKYMYISITOPBI, 3apsKaeMble BPYUYHYIO, ATPOHBI C IIOPOXOBBIM 3apsIOM.

9.5.2 Kakplii aBapuiHBIN TU3eb-TeHepaTop ¢ aBTOMATHISCKUM ITyCKOM JOJKEH OBITh 00OPYIOBaH
MTyCKOBBIM YCTPOMCTBOM OAOOPEHHOTO THIIA C 3alacOM JHEPTHH, JOCTAaTOYHBIM, MO KpalHeil mepe, A
TpeX IMoCIeI0BaTeIbHBIX ITyCKOB. VICTOUHHK HAKOIUIEHHOH SHEPTHUH JIOJDKEH OBITh 3allUIIEH C TEM, YTOOBI
UCKJIIOUYNTh KPUTHYECKOE HCTOIIECHHE €r0 CUCTEMOW aBTOMAaTHYECKOTro IYCKa, €CIIM HEe MPEAyCMOTPEHO
BTOPOE HE3aBUCHMOE CPEICTBO I IMycka. JlOMOMHUTENBHO AOJDKEH OBbITh HPEAyCMOTPEH BTODOIii
WCTOYHUK SHEPTHH JUISI TPOM3BOACTBA OMOJHUTENBHBIX TpeX MycKOB B TeueHwe 30 MWH, ecind He
NpeayCMOTPeHO dPHEKTUBHOE PyYHOE ITyCKOBOE yCTPOMCTBO.

9.5.3 Ecmu aBroMarMueckuil IMyCK aBapuUHHOTO AM3eJb-TeHeparopa HE TpeOyeTcs, AOIMyCKaeTcs
PY4YHOM MyCK OAHUM M3 IIYCKOBBIX YCTPOMCTB, YKa3aHHBIX B 9.5.1.4.

Ecnu py4HOH mycK SIBISIETCS] IPAKTUYECKU HEBO3MOXKHBIM, ITyCKOBBIE YCTPONCTBA JOJDKHBI OTBEYaTh
TpeboBarmsaM 9.5.2.

9.5.4 IlutaHue 3apAaHBIX YCTPONCTB aKKyMYJIATOPHBIX OaTapel M JJIEKTPUYECKHX IPHUBOJIOB
MEXaHU3MOB, 00ECIEUMBAIOIINX MYyCKOBbIE CHCTEMBI CXKAaTOTO BO3AyXa WIIM THAPABIUYECKUE CHCTEMBI
3aIlycKa aBapuiHOTO IU3eNIb-TeHEePaTopa, JOIDKHO OCYIISCTBISITHCA OT aBApPUMHOTO paclpeeIUTeNbHOTO
IINMTA [0 OTAENBHBIM (uaepam.
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9.6 ABAPUMHO-IIPEAYIIPEJAUTEJIBHAS CUTHAJIU3AIAA U 3AIIATA TPUBOTHBIX
JIBUTATEJIEH ABAPUWHBIX IU3EJIb-TEHEPATOPOB

9.6.1 [IpuBoaHbBIe ABHTraTENN aBapUHHBIX Au3enb-reHepatopoB (AlN) momHocTeio 220 kBT 1 Gonee
JOJDKHBI OBITH OOOPYIOBaHBI 3alIMTHBIM YCTPOMCTBOM, OOECIEUMBAIOIIMM OCTAHOBKY JBUTATelsl HpU
MIPEBBIIICHNH JOMyCTHMOM 4acTOTHI BpaIllCHUs.

9.6.2 B x010BOM peXXHMMe CyIHa BCE 3alIUTHBIE yCTPONUCTBA, EHCTBYIOINE HA OCTAHOBKY IPHUBOTHBIX
neurareneit AJIl, kpoMme 3amuThHI OT MPEBBIMIEHUS JOMYCTUMON YaCTOTHI BPALIECHUS, TOMKHBI aBTOMAaTH-
yeckn OmnokupoBarbcs, ecan AJIT HaxoauTcss B peKUME TUCTAHIMOHHOTO MM aBTOMAaTHYECKOTO
ynpasnenus. lanHoe TpeGoBaHue pacmpocTpansercss Ha Bce AJIl" BHE 3aBUCHMOCTH OT MOIIHOCTH HX
MIPUBOJHBIX JBHraTeleH.

9.6.3 B momonHeHWE K AUCTAHIIMOHHBIM CPEICTBAM OTKIIOUCHHS ITONAYHM TOILIMBA JTOJKHBI OBITH
MPEeIyCMOTPEHBI MECTHBIE CPEJICTBA aBapUHHONW OCTAaHOBKHM NMPUBOJHBIX ABurateneii A/II.

9.6.4 J{ns npuBoaHbIx apurareneit AJII" momkHa OBITh MIPEyCMOTPEHA aBaAPHITHO-TIPEYTIPEAUTENbHAS
CUTHAIM3aLMs MpH:

yTeuKe TOILTMBA U3 TPYOOIPOBOJOB BHICOKOTO JIABICHUS;

CHIDKEHUH JaBJIEHUS] CMa304YHOTO Maciia HWXKE MPeeNbHO JOIyCTUMOTO;

MPEBBIIEHNH TPEENIbHO JTOMYCTUMOM TeMIepaTypbl OXJIaKAAIOIEH BOIBI MM OXJIAKAAIOIIETO BO3/IyXa.

9.6.5 /lns npuBomHBIX nBurartenedt MomHocTh0 220 kBT u Oonee momxkHa OBITH JAOMOTHHUTEIHHO
MPEeIyCMOTPEHA aBapUHHO-NIPEAYIIPEIUTENbHAS] CUTHATIU3AIMS TIPH:

MIPEBHIICHUH TIPEIETHHO JOITyCTUMOM TeMIIepaTyphl CMa30qHOTO Macia;

CHIDKEHUH JaBJICHUS MJIM MTOTOKA OXJIaKIAIOIIEH BOABI HUXKE MPEAesIbHO JOMYCTUMOTrO;

MIPEBBIIIEHUH JOMyCTUMOM 4acTOTHI BpaIllCHUS.

9.6.6 [lyiis mpUBOIHBIX JBHTaTeleid MOIIHOCThIO Oonee 2250 kBT wmim ¢ amaMeTpoMm IMIMHApa
6osee 300 MM momKHA OBITH JONONHUTEIBHO MPENLyCMOTPEHA aBapUHHO-NIPeNypeaUTe/IbHAsT CUTHAIN-
3anus TPW MPEBBIIICHAN KOHIEHTPAIIMN MACIIHOTO TyMaHa B KapTepe.

9.6.7 Cucrtema aBapHilHO-IpEAYNPEANUTENHHON CUTHAIM3AIMN JOJDKHA OTBEYaTh TPEOOBAHUSAM,
n3J10KeHHBIM B 2.4.1 yactu XV «ABTOMaTH3aLUAY.

9.6.8 JlomkHbl OBITH MpenycMOTpeHbl 0000IIeHHbIE (CTPYNIUpPOBAaHHBIE) aBapHUHHO-NPERyIpeau-
TENbHBIE CUTHAIIBI HA XOMOBOM MOCTHKE.

9.6.9 B 3aBHCHMOCTH OT MOIIHOCTH NPUBOAHBIX JBHTAaTEeH JODKHA OBITH MPEeIycMOTpEeHa MeCcTHas
(pacnionoxeHHast B ogHOM nomenieHnu ¢ AJIlY), He3aBUCHMas OT CHCTEM aBapHIHO-TIpeAyTpeaUTENbHOMN
CUTHaJIM3allM{ M 3alllUThl, WHAMKALUS [apaMeTpoB, NEPEUHCIeHHBIX B 9.6.4 — 9.6.6.
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9.7 AICTOYHUKHN BECITEPEEOMHOI'O MUTAHUS (UBIT)

9.7.1 Ucrounuku Oecniepedoiinoro nuranus (MBIl) B nomonneHue k TpeOOBaHUIM, H3JI0KEHHBIM
HIDKE, JOJDKHBI OTBe4aTh TpeboBanusaM ctangapta MOK 62040 m nmpuMeHHMMBIM TpeOOBaHUSAM HAIHO-
HAJIBHBIX CTaHAApPTOB.

9.7.2 UBII, oTBevaromupe HaCTOSIIUM TPEeOOBAHMIM, MOTYT IIPUMEHSATHCS B KAUYECTBE aBapUHUHBIX HITH
MEPEXOTHBIX NCTOYHHUKOB 3JIEKTPUIECKON dHeprur, TpeOdyeMbIX HacTosmei dyacteio [Ipasui.

9.7.3 Bribop Tuma UBIT nomxeH ompenenarscss TPeOOBaHUSMH K OOCCIICUYCHHUIO DIIEKTPUYECKOTO
MUTaHWUS TOJKII0YaeMON Harpy3KH.

9.7.4 UBII nomxubl ObITH 000pyHOBaHBI OalillacoM, KOTOPBIH 0OECHeunBaeT MUTAHUE HATPY3KH OT
CETH B CIIy4ae BBIXO/Ia U3 CTPOSI MHBEPTOpA.

9.7.5 Ilnsa xaxmoro UBII momkHa OBITH MPEyCMOTPEHA CBETOBAS M 3BYKOBAsl CUTHATU3AIINS:

.1 HeucIpaBHOCTh MUTAHUS CO CTOPOHBI HAIPy3KH;

.2 3aMBIKaHUE Ha KOPIIYC;

.3 cpabaTeIBaHHE yCTPOMCTBA 3aIIUTH AKKYMYJSITOPHON Oarapew;

4 akKyMynsTOpHas Oarapes pa3psKaeTcs;

.5 muTaHue Harpy3Kku uepes Oaitnmac nmis moctosHHO monkmodeHHBIX MBI x ceTn.

9.7.6 TpeboBanust no pasmernenuto MBI nomkHbI OBITh aHATOTUYHBI TPEOOBAHUAM MO pa3MELICHUIO
aBapUIHOTO WJIM TIEPEXOJHOTO HCTOYHHUKOB JJICKTPUYECCKON SHEPTHH.

9.7.7 UBII ¢ akKyMyJIATOPHBIMH OaTapesMy 3aKpBITOTO THIIA JOIYCKAeTCs YCTAaHABIUBATh B JIFOOOM
MOMEIICHNHN, KPOME XKIJIBIX, TIPH yCIOBHH O0ECTIEUeHHSI JOCTATOYHON BEHTHISALNU B ITOMEICHHN.

9.7.8 UBII nomxken mojaaepkuBaTh HOMHUHAJIBHOE HANpsSIKEHHE M YacTOTy Ha CTOPOHE HArpy3Kd B
TEUCHHE BCET0 BPEMEHH, HEOOXOJUMOTO I MUTAaHHUS MOAKIIOUCHHBIX MOTPEOUTENeH.

9.7.9 MomnocTh BoImpsmutens UBIT momkHa OBITH TOCTaTOYHOMN ISl TOAJIEPKAHUS HOMHHAIHLHOTO
HampsOKEHUST W YacTOThl Ha Harpys3ke, IIOCJIEe BOCCTAHOBJICHHS HANpPSKEHUS B CETH MUTaHUS, C
OJTHOBPEMEHHOM 3apsAAKON aKKyMYJISTOPHOHN Oaraper MaKCHMAaJbHO BO3MOXKHBIM 3apSAHBIM TOKOM.

9.7.10 PexxuM yCKOpPEHHOW 3apagky akKyMymsaTopHbIXx Oarapeit MBIl makcuManbHO BO3MOXHBIM
3apsiTHBIM TOKOM JIOJDKEH HMMETh OJOKHMPOBKY C BEHTHIISIIHMEH IMOMEIIEHHS, B KOTOPOM YCTAaHOBIICHEI
akkymynatopHble Oatapeu MBI,
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10 SJIEKTPUYECKHUE MAIINHbI

10.1 OBIIUE IMOJIOXKEHUA

10.1.1 Marepuansl BajJoB I'peOHBIX JBHTATENICH, TeHEpaTopoB U My(T, BCTPOCHHBIX B BaJOIPOBO,
JOTDKHBI oTBedath TpeboBanmsam 3.7 gactu XIII «Marepuans.

10.1.2 I'enepaTopsl IEpeMEHHOTO TOKa BMECTE C CHCTEMaMH aBTOMaTHYECKOTO PETYJIMPOBaHUs HaIIps-
JKEHMS JOJDKHBI TIOAIEPKUBATh TOK HE MEHEE TPEXKPATHOIO HOMHHAJIBHOTO B TE€UEHHE 2 C B YCTAaHOBMB-
ieMcs peXUMe KOPOTKOTO 3aMBIKaHHUS.

10.1.3 I'eneparopsl IrpeOHBIX IEKTPUUECKUX YCTAaHOBOK U I'pEOHBIC JIEKTPUYECKUE ABUTATENH, A B
000CHOBaHHBIX CITydasX M APYTHE MAIIWHBI TOJDKHBI UMETh 000TPEB [T TIOAEPKAHHS TEMITEPaTyphI 110
KpaitHeil Mepe Ha 3° BBIIIC TEMIIEPaTyphl OKPYKAIOIIETO BO3AyXa.

10.1.4 Banorenepatopsl, BMOHTUPOBAaHHBIE B BaJOMNPOBOJ IJABHOM MEXaHMUYECKOM YCTaHOBKH,
JOJDKHBI IMETh Pa3beMHBIE CTATOPHI M MOJIINIHUKOBBIE IIWUTHI, €CIH PACHOJIOKECHNE Balla MCKIFOYAeT
BO3MOXXHOCTH CMEIIEHHS CTaTopa B HAIIPABIEHHUH Bajla OT poTopa. Takue BaloreHepaTopsl TOKHBI HMETh
BO3/YIIHBIN 3a30p, UCKIIOYAIOIINKA MeXaHHYeCKoe KacaHHe pOoTopa M craropa Ipu Haubojee Hebiaro-
MPUATHBIX YCIOBHSX 3KCILTyaTalllu.

10.1.5 PoTtops! u sSKOpsl SIEKTPUIECKUX MAIIWH NEPEMEHHOIO M IMOCTOSHHOIO TOKA JOJKHBI BBIIEP-
JKUBaTh B Te€UeHHE 2 MUH Oe3 MOBPEKACHUS M OCTATOYHBIX NeOpPMAIMi CIEAYIOIIYI0 MOBBIICHHYIO
YacTOTY BpAIICHUS:

.1 TeHeparopbl, BpamamNEecs Mpeodpa3oBareliy, 3JeKTpuueckue MypTel u Topmo3a — 120 %
HOMUHAIBHOW YacTOTBl BpallleHWsl, [0 KpaliHed mepe Ha 3 % Bbllie HauOONBbIIEH YacTOTHI BpAILECHUS,
BO3HUKAIOLIEH MPH MEPEXOAHOM IIPOLIECCE;

.2 JJIEKTpUYECKUE ABHUIaTeNIM C IOCIeN0BaTelIbHBIM BO30ykaeHueM — 120 % HanOombliel nomyc-
THMOW YaCTOTHI BpaIlleHHs, yKa3aHHOW Ha (upMeHHOU Tabimuke, ogHako He MeHee 150 % HomMuHATBHON
YacTOThI BpallleHUs;

.3 Bce ocTajbHbIE 3JEKTPUYECKHE [IBUTATelIH, KpOME yKa3aHHBIX Bbiie, — 120 % nHambonbiueii
9acTOThI BPAILIEHUS] HAa XOJIOCTOM XOIY.

10.1.6 Ecnn MammHa CKOHCTPYHpPOBaHAa TaKMM 00pa3oM, YTO IOCJIE YCTAHOBKU HA CY[JHE €€ HIDKHII
4acTh OyJeT HaXOJUThCA HIDKE HACTHIIA, TO 3a00p BO3yXa /Ul €€ BeHTWIIANNHN He JOJKEH MPON3BOAUTHCS
B HIDKHEH 4acTH MAaIlWHBI.

10.1.7 [Ins mammH, npeJHa3HAuYEHHBIX Ui YCTAaHOBKM Ha OTKPBITOW maiayOe, HE PEKOMEHIyeTcCs
MIPUMEHEHNE BEHTHIATOPOB HAPY)KHOTO OXJIAXKICHUS.

10.1.8 MoOWHOCTh 3JIEKTPOABUTATENICH, MOJYYAIOIIUX MOUTAHUE OT MCTOYHHUKA HIIEKTPUUECKOU
SHEpPrHuH, HEe OTBedaronero Tpebosanusm 2.2.1.3, momxHa OBITh pacCYUTaHA C YYETOM JOIOTHUTEIHHOTO
HarpeBa OT BBICIINX TaPMOHHUYECKHUX COCTABISIOIIHX.
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10.2 KOHTAKTHBIE KOJIbIIA, KOJUVIEKTOPBI U INETKHA

10.2.1 DnexTpryecKkHe MaIIMHBI TMOCTOSHHOTO TOKa, MpeJHa3sHadeHHble IJIs TpHUBOJA TI'PeOHBIX
YCTaHOBOK, M 3JICKTPHUYECKUE MALIMHBI IOCTOSTHHOTO ToKa MouHOCThio 200 kBT 1 Gojee nomKHBI UMETh
CMOTPOBBIE OKHA, 00ECIIEYNBAIOLINE BO3MOKHOCTh HAOMIONCHHUS 32 COCTOSIHUEM KOJUIEKTOPA U IIETOK 0e3
JEMOHTAXka KPBILICK.

10.2.2 [lorryctrMasi BeTHYMHA U3HOCA KOJUIEKTOPHBIX TUTACTHH HMIIM KOHTAKTHBIX KOJEI TOJDKHA OBITh
yKa3aHa Ha HMX TOPIEBOH CTOpOHE. DTy BEJIMYMHY ClieAyeT npuHuMarh He MeHee 20 % BBICOTHI
KOJUIEKTOPOB MJIM KOHTAaKTHBIX KOJIEL.

10.2.3 [us sixkopeit maccoir 6onee 1000 kr momkHa OBITH MPEIyCMOTPEHA BO3MOXXHOCTH 00paOOTKU
KOJUICKTOpa 0e3 BBIEMKH SIKOPS U3 MAIlUHbI.

10.2.4 OTBOI TOKa OT IMIETKH JODKECH MPOM3BOAUTHCS TMOKMM MEIHBIM MPOBOAOM. VIcIonmbp3oBaHme
MPY>KMH IIETKOAep>KaTels A OTBOJa TOKA He JOITyCKaeTcs.

10.2.5 IlonoxeHue IETOK B 3JMEKTPUYECKUX MALIMHAX MOCTOSHHOIO TOKAa JOJDKHO OBITH YETKO H
HaJeKHO 0003HAUEHO.

10.2.6 KomnexTopHble MalIMHbI JOJLKHBI pab0TaTh MPakTHYECKU 0€3 NCKPEHHS IpH JII000H Harpy3Ke B
mpeaenax OT XOJ0CTOro X0/Aa 10 HOMUHANIBHOU. [Ipu TpeOyembIx meperpyskax, peBepCUpOBaHUN U ITyCKe
MAaIllUH He JOJKHO MOSABIISTHCS NCKPEHHE B TAKOW CTENEHH, YTOObI BO3HUKAIN MOBPEXKICHUS LIETOK MU
KOJUICKTOPOB.
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10.3 HOAIIUITHUKHA

10.3.1 KoHcTpyKiusi MOAMIMITHUKOB JOKHA MCKIIIOYaTh BO3MOXKHOCTH Pa3OpbI3TMBAaHUS M MPOTEKa-
HUSl Macjia BJIOJIb Bajla U MPOHWKHOBCHHE €ro Ha OOMOTKM MAIlIMHBI MJIM Ha YacTH, HaXOISIIUECS IO
HaTpSKCHUEM.

10.3.2 Kopmyca MOMIIMITHAKOB CKOJNBXEHHS ITOJDKHBI CHaOXKaThCS OTBEPCTHEM [UIS CIIUBA M30BITOY-
HOTO KOJIMYECTBA Maciia U KPBIIIKOW B BEpXHEH 4acTH KOpITyca, a Ha MammHax MomrHocTeio 100 kB-A n
Oomee TOMMKHBI yCTAHABIUBATHCS YKA3aTEH YPOBHS Macia.

10.3.3 Cuctema cMa3ku O] TABJICHUEM JIOJKHA CHA0XKAaThCsl YCTPOHCTBOM JIJISl KOHTPOJIS TaBICHHS
MacJia, MOCTYIAIOIIETO B MOAIIUITHHK.

10.3.4 [yns MamuH TpeOHOM SIEKTPHUYSCKON YCTAaHOBKH, a B OOOCHOBAHHBIX CIIyJasX TaKXKe IS
JNPYTUX MAIlWH, CIEAYeT MPUHUMATh MEPHI, TPEIMATCTBYIONINE MPOTEKAHUIO OIY>KIAIONTINX TOKOB Hepe3
MOIITUITHIKA CKOJTBKCHHUS.

10.3.5 TloamuMNHUKY TE€HEPAaTOPOB, MPUBOAUMBIX B JNEHCTBHUE PEMHSIMH WU LEMSMU OT IJIaBHOU
MeXaHUIEeCKOW YCTAaHOBKH CY[HA, JOJDKHBI OBITH CIPOEKTUPOBAHBI C YUYETOM BO3JEHCTBHS IMONEPETHBIX
CHIL.
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10.4 JATYHUKHU TEMIIEPATYPbI

10.4.1 CraTopsl IEKTPUUECKUX MAIIMH MEPEMEHHOTO TOKa MOMIHOCTHIO cBbimie 5000 kBT wmm c
OCeBOW JMMHOW akTHUBHOW cramu Oomee 1000 MM JOMKHBI CHaOXKAThCS NAaTYMKAMU TEMIIEPATYPHI,
PacCIIOIOKEHHBIMU B TEX MECTaX MAIIMHBI, IJIe MOKHO OXKH/IaTh HanOojee BHICOKUE TEMIEPaTyphIL.

10.4.2 B »iexTpuyecKuX JBHUrareisix ¢ KpaTKOBPEMEHHBIMH WJIM TMOBTOPHO KPaTKOBPEMEHHBIMU
pexuMaMHu padOThl PEKOMCHIYETCSI YCTAaHABIMBATh BCTPOCHHBIC JATIYMKU TEMIIEPATyPHI.

10.4.3 B anekTpUUYeCKUX ABUTATENAX NMPHUBOJA Opammmiell peKOMEHAYeTCs NMPUMEHATh 3aIlUTy OT
MEpPerpy30K B BUJEC BCTPOCHHBIX JATUYUKOB TEMIICPATyphl, MOAOOPAaHHBIX TaKUM O0pa3oM, YTOOBI
YCTPOMCTBO 3alIMThl OTKJIIOYAIO AJIEKTPHUSCKUAN JBUTATENh MPH MPEBBIMICHHNA TEMIIEPATypPhl, TOMYCTH-
MOH 11 IpUMEHseMol u3oisnun, 6onee deMm Ha 30 %.

BBIBOABI OT AATYMKOB JOJHKHBI PACIIONATaThCS B JIETKOAOCTYITHOM MECTE.
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10.5 IIEPETPY3KA

10.5.1 TeHeparopsl JOJKHBI OBITH TAKOW KOHCTPYKIHH, YTOOBI MOCJIE HArpeBa 10 YCTaHOBUBIICHCS
TEMIIEpaTypPbl, COOTBETCTBYIOIIEH HOMUHAIBHON HArpy3Ke, OHU MOIJIU BBIIAECPKUBATh IIEPErPY3KY 110 TOKY
B cooTBeTcTBUM ¢ Tadm. 10.5.1.

Tab6numa 10.5.1

Tun reneparopa IMeperpyska mo Toky, % IIponomKUTENbHOCTD NEPErPY3KH, €
IlepemeHHoro Toka 50 120
IMocrostHHOTO TOKA 50 15

10.5.2 DnexkTpruecKue IBUTaTeNd JOJDKHBI ObITh TAKOH KOHCTPYKIIMH, YTOOBI OHH MOIJIH Pa3BHBAThH
0e3 OCTaHOBKM WJIM BHE3AIHOTO M3MEHEHHUS YacTOTHl BPALICHUS yBEIMUYCHHBIC MOMEHTHI, YKAa3aHHbIC B
tabn. 10.5.2.

Tabnuna 10.5.2

Ne Tun nsurarens IIpessbieHne o IIponosKuTenbHOCTD YcnoBus UCIBITaHUS
/i BpaIaomeMy MOMEHTY, %o NeperpysKu, ¢
1 | CuHXpOHHbBIE, a TaKXKe KOPOTKO3aMKHY- 50 15 Yacrora, HalpspKeHHE M BO30YXKIEHUE
ThIe C ITyCKOBBIM TOKOM He MeHee 4,5 JOJDKHBI YAE€pKUBAThCSI Ha YPOBHE
HOMMHAJILHOTO TOKa HOMUHAJIbHBIX
2 | ACUHXpPOHHBIE IS HENPEPLIBHOW U 60 15 Yacrora U HaIPSHKEHUE JOJIKHBI YIEPKH-
HOBTOPHO-KPaTKOBPEMEHHOIT pabOThI BaThbCsl Ha YpOBHE HOMHHAJIBHBIX
3 | YkazaHHbI€ B II. 2, HO [UIs KPaTKOBPEMEH- 100 15 To xe
HOIi paboThI C IIEPEMEHHOI Harpy3Koit
4 | IlocrosiHHOTO TOKA 50 15 HampsbkeHne JOMDKHO YIEp)KMBAThCS Ha
YpOBHE HOMUHAJIBHOTO

10.5.3 Jlns rpeOHBIX DJICKTPUUECKHUX JABHUTATENIed MapaMeTpbl IO TNPEBBILICHUIO BpalaroIlero
MOMEHTa U MPOJOJKUTENBHOCTH MEPEerpy3Ku ONPENeNsoTCs MIPOSKTAHTOM CYJHA C yYeTOM H3MEHEHUH
Harpy3ok ['OY npu MaHeBpUpOBaHUH, XOJ€ B MOPE, B TOM YHCJIE IIPH TSHKENBIX ITOTOJHBIX YCIOBUAX U T.II.
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10.6 TEHEPATOPBI IEPEMEHHOI'O TOKA

10.6.1 O6mue TpedoBanms.

10.6.1.1 Kaxnpiit reHepaTop MEpPeMEHHOIO TOKa JOJIKEH MMETh OTJACNIbHYI0 HE3aBUCHUMYIO CHCTEMY
aBTOMATUYECKOTO PETYIHPOBAHUS HAMPSHKCHUSI.

10.6.1.2 I'eHeparophl IepeMEHHOTO TOKA JOJDKHBI 001a1aTh JOCTATOUYHBIM PE3ePBOM BO30OYKICHHUS IS
MOJJICPKAHNUS B TEUYEHUE 2 MUH HOMHUHAJIBHOTO HAINpsDKEHHs ¢ TOo4HOCThIO 10 % mpu meperpyske
reHeparopa TOKoM, paBHbIM 150 % HomHHanBbHOTO, M KO3(duImeHTe MouHOCTH, paBHOM 0,6.

10.6.1.3 3amuTe TeHEPaTOPOB MEPEMEHHOTO TOKa JOJDKHBI OTBEYaTh TpeOoBaHMIM 8.2.

10.6.2 PeryiiupoBaHue HANpsSKeHUsI.

10.6.2.1 T'ereparopsl MEPEMEHHOTO TOKA JIOJDKHBI UMETh CUCTEMbI aBTOMAaTHUYE€CKOTO PEryIupOBaHUs
HanpsoKeHus, o0ecriednBaoONINe IMOJJepKaHue HaIpsDKeHuss B mpexpenax +2,5 % (aBapuiiHbie
reHeparopsl — +3,5 %) OT HOMUHAJIBHOTO MPH M3MEHEHWU HATPY3KU OT HYJS A0 HOMHHAJIBHOW NpH
HOMUHAIBHOM K03 dunumente momuoctu. [Ipum 3Tom wacrora BpamieHHus AODKHA OBITH B Tpeiesax,
ykaza"HbIX B 2.11.3 wactn [X «MexaHU3MBD».

10.6.2.2 BuezarmHOe M3MEHEHHE CHUMMETPHYIHON HArpy3KH TeHepaTopa, padOoTaloIero Npi HOMHHAIBHOM
YacTOTE BPAILCHUS W HOMHHAIGHOM HAlpsDKEHHUH, TPU UMEIOIMXCS TOKE M KO QUIMEHTe MOIIHOCTH, He
JOJDKHO BBI3BIBATh CHIDKEHHS HanpsbkeHHs Hike 85 % wu moBbimenus Bbiue 120 % OT HOMHHAIBHOTO
3HaueHus. [lociie okoHUaHus MepexoTHBIX MPOIECCOB HAIPsHKEHHE TeHepaTopa A0JHKHO BOCCTAHABIIMBATHCS B
TedeHne He Oonee 1,5 ¢ ¢ OTKJIOHEHWEM OT HOMHHAILHOTO 3Ha4deHWs B mpenenax =+ 3 %. Jis aBapuiHBIX
arperaTtoB 3T 3HAYCHUS MOTYT OBITh YBENMYEHBI [0 BPEMEHH JIO 5 C W MO HampshkeHuro g0 +4 %
HOMHHAJIBHOTO.

IIpr OTCYTCTBMM TOYHBIX JAHHBIX O MAaKCHUMAJILHOM BHE3allHOM HAarpyske, BKIIIOYaeMOH Ipu
UMEIOIIeNCsl Harpy3Ke reHeparopa, MOKHO MPUMEHATh Harpy3Ky BennduHoH 60 % HOMHHAIBHOTO TOKA
¢ ko3 Punmentom momrHOCTH 0,4 M MeHee, BKIIIOYa€MOM MPU XOJIOCTOM XOJ€ M TIOTOM BBIKIFOYaeMOH.
IIpu sTOM WacToTa BpaleHus T0HKHA OBITH B Tipezienax, oroBopeHHBIX B 2.11.3 gactu IX «MexaHn3MbD».

10.6.2.3 JIns reHepaTopoB NEPEMEHHOTO TOKA OTKIOHEHHE OT CHHYCOMIAILHON (OPMBI HANPsKEHUSI
HE JIOJDKHO OBITh OoJiee 5 % OT MUKOBOTO 3HAYCHHUS €r0 OCHOBHOW TapMOHUYECKOH COCTABISIONICH.
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10.7 TEHEPATOPBI TIOCTOAHHOI'O TOKA

10.7.1 O6mue TpedoBanms.

10.7.1.1 TenepaTopbl MOCTOSHHOTO TOKA CMEIIAHHOTO BO30Y>KACHUS M TeHEPAaTOPhI MOCTOSTHHOTO TOKa
C TapaJIeNIbHBIM BO30YKIEHHEM J0JDKHBI UMETh aBTOMAaTHYECKUE CUCTEMBI PETYJIMPOBAHNUS HAMPSKSHUSI.

10.7.1.2 3amuTa reHepaTopoB MOCTOSHHOTO TOKa MOJDKHA OTBEYATh TPeOOBAHMAM 8.2.

10.7.2 PeryiiupoBaHue HANPSLKEHUsI.

10.7.2.1 Perynsaropbl HampspKeHHS TE€HEPAaTOPOB IOCTOSHHOTO TOKA CMEIIAHHOTO BO30YKICHUS
JIOJDKHBI 00€CIIeurBaTh B XOJIOMHOM COCTOSIHUM BO3MOXKHOCTH ITOHIDKEHUS HAMIPSDKEHHS XOJIOCTOTO XO0/1a
He MeHee yeM Ha 10 % Hrbke HOMHHAIBHOTO HAIPSDKEHHs TEHepaTopa ¢ YYeTOM YBEIWYCHHS YaCTOTHI
BpallleH!s] Ha XOJIOCTOM XOIy.

10.7.2.2 PyuHble perynasTopbl HANpsOKEHUS IOJDKHBI OBITh W3TOTOBJIEHBI TakUM 0Opa3oM, YTOOBI
MOBOPOT UX OPTaHOB YIPABJICHHUS IO YAaCOBOM CTpeNke BBHI3BIBAN MOBBIIIEHUE HATPSKEHHUS.

10.7.2.3 Perynsatopsl HampspDKeHHsS OJIs TE€HEPAaTOPOB IOCTOSHHOTO TOKa C MapajiedbHBIM BO3-
Oy XIeHHEeM OJDKHBI OBITh M3TOTOBJICHBI TaKUM 00pa3oM, YTOOBI NMPH CHATHH BO30YKIECHUS OOMOTKA
BO30YKJICHHS 3aMbIKAJIACh Ha Pa3pATHBIA KOHTYD.

10.7.2.4 T'enepaTopsl MOCTOSIHHOTO TOKAa CMEIIAHHOTO BO30Y)KIEHHUS IOJKHBI UMETh HE3aBUCHUMBIC
YCTpOMCTBa ISl PETYIHPOBAHUS HANPSDKEHHSI C TOYHOCTHIO MO0 =+ 1 % s reHepaTopoB MOIIHOCTHIO
mo 100 kBt u mo +0,5 % nans reneparopoB MommHOCThIO Bbimie 100 kBT. VkazaHHbIe Tpeneins
PETYIANPOBAHUS OJDKHBI TOAIEPKUBATECA B XOJOAHOM M HArpeTOM COCTOSHUH, a TakKe MpH J000H
Harpy3ke B Ipefesax padodnx Harpy30K reHepaTopoB.

10.7.2.5 ArperaTbl MOCTOSHHOTO TOKa C T€HEpAaTOpaMH CMEIIaHHOTO BO30Y>KIAECHHS JOJKHBI MMETh
TaKHe BHEIIHUE XapaKTCPUCTUKU, YTOOBI HAIPSDKEHUE HArpeToro IeHeparopa, YCTaHOBICHHOE Ha
HOMHUHAJBHYIO BEJIMUYMHY C TOYHOCTBIO 10 +1 % mpu 20 % Harpy3ke He H3MEHSUIOCH NPHU IOJTHOM
Harpy3ke Oomee weM Ha + 1,5 % s reneparopoB momiHocTei0 50 kBT u Oornee, a Takxke Ooree dem
Ha +2,5 % 119 reHepaTopoB MEHBIIEH MOIITHOCTH.

Wsmenenune Hanpspkenuss mMexay 20 u 100 % HOMUHaNbHOW HArpy3Kd IeHeparopa CMEIIaHHOTO
BO30YXKJICHHSI HE JIOJDKHO MPEBBINIATH CISAYIONIMX BEJIUYMH:

.1 +3 % nns rereparopoB MomrHOCTEIO0 50 KBT 1 Oonee;

.2 +4 % mis reHepaTopoB MOITHOCTRIO Oonee 15 kBT, HO MeHee 50 kBT;

3 +5 % nns rereparopoB MomtHOCTRIO 15 kBT 1 Menee.

10.7.2.6 Arperathl IOCTOSIHHOTO TOKa C T€HEPATOpaMHU MapauIeILHOT0 BO30YXACHUS JOHKHBI HMETh
TaKWe BHEIIHME XapaKTePUCTUKU TEHEPATOPOB U aBTOMATHUSCKHUE PErYJIATOPBI HANPSKCHUS, YTOOBI TIPU
W3MEHEHHH HAarpy3KH OT XOJOCTOTO XOJla A0 HOMHHAIBHOW HaINpSIKeHHE MOIASPKUBAIOCh C
TOYHOCTBIO 12,5 % HOMHHAIILHOTO.
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10.8 QJJIEKTPOMATHUTHBIE TOPMO3A

10.8.1 CpabarsiBanue TOpMO3a (3aTOpPMaXMBAaHUE) MODKHO MPOUCXOMUTH MPU HMCUC3HOBCHHUH
HanpspKEeHUs Ha KaTyIIKe TOpMO3a.

10.8.2 Ilonmxenue HanpspkeHus Ha 30 % OT HOMHHAJIBHOIO NMPU HATPETOM COCTOSIHUM TOPMO3a He
JTIOJDKHO BBIZBIBATH 3aTOPMaKMBAHUS.

10.8.3 DnekTpoMarHuTHBIE TOPMO3a JTOJDKHBI TOMMYCKaTh BO3MOXKHOCTh PYYHOTO PAaCTOPMaKHBAHUSI.

10.8.4 DnekTpoMarHuTHBIE TOPMO3a JIOJDKHBI UMETh, M0 KpaitHel mepe, /1Be HAKUMHBIE MPYKUHBI.

10.8.5 OOMOTKH mapaiensHOro BO30YKACHHUS 3JEKTPOMAarHUTHOTO TOPMO3a CO CMEIIAHHBIM BO3-
Oy>KIIeHHEM JIOJDKHBI ObITh TAKHMHU, YTOOBI OHU MOTIIU YJIEp’KaTh TOPMO3 B PACTOPMOKEHHOM COCTOSTHUH
Jlake TOTAa, KOTJa Yepe3 MOCIeI0BATENbHYI0 OOMOTKY HE MPOTEKAET TOK.

10.8.6 OOMOTKH TapauIeTFHOTO BO30YKICHUS TOPMO30B JOKHBI OBITH M3TOTOBIICHBI WU 3aAIUIICHBI
TakuM 00pa3oM, YTOOBI OHM HE MOTIIY TIOBPEXKIATHCS TIPH MEPEHANPSHKEHNAX, BOSHUKAIOIINX BO BPEMs UX
BBIKITIOUCHHS (CM. Takxke 5.4.3).
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10.9 ACHHXPOHHBIE JIEKTPOJIBUT'ATEJIN, INTAEMBIE OT ITOJTYITPOBOAHUKOBBIX
IPEOBPA3OBATEJIE YACTOTBI (ITPEOBPA3OBATEJIN YACTOTHI)

10.9.1 AcHHXpOHHBIC AJIEKTPOABUTATEIH, MUTAEMBIC OT MPeoOpa3oBaTeIel YaCTOThI, JOJKHBI UMETh
pe3epB MOILHOCTH, [UIsl MPEAOTBpAIlCHHUS MEPErpeBa, BBI3BAHHOIO HECHHYCOUJATBHOCTBIO KPHUBOM
HaIpsLKEHUS.

10.9.2 O6MoOTKH cTaTopa aCHHXPOHHBIX 3JIEKTpoABUTaTeIeH MomHOCTRIO 10 100 kBT, mutaemsie ot
nmpeoOpa3oBareNiss 4YacTOThI, JIOJUKHBI OBITh JIBYXCJIOWHBIMU WJIM OJHOCJIOWHBIMH C PaBHON JJTMHOMN
MPOBOJHMKOB C YCUJIEHHOM m3onsuuen kimacca F unu H.

10.9.3 [Ins cHmwKeHHs TIepeHaNpsHKeHUH B CTaTOPHBIX OOMOTKaX aCHMHXPOHHOTO AIJIEKTPOJBHTATEII,
MUTAEMOTO OT MPeoOpa3oBaTeNs YaCTOTHI C IMUPOTHO-UMITYIbCHON Momynsmuen (ILIMM) cnemyer:

.1 mpumMensITh coeauHeHNe (Pa3 0OMOTOK CTaTopa B 3BE31Y;

.2 ONTUMAJILHO TOAOUPATH IMOJIHBIC CONMPOTUBIICHUS OOMOTKH CTAaTOpa JIEKTPOABHMTAaTess U KaOems
MEX]ly JIEKTPOABHUraTeleM U IpeoOpa3oBaTesieM 4acTOTHI;

.3 WCnoNB30BaTH ANTOPUTM YIPABICHUS Mpeodpa3oBareieM 4YacTOTHI, OTPAaHHMYMBAIONIMNA MUHU-
MaJbHOE 3HAaUCHUE TUTCIHEHOCTH MMITYJIbCA U TIAy3bl MEXKITy MMITYJIbCAMH.
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11 TPAHC®OPMATOPDBI

11.1 OBIIME MMOJOXEHUSA

11.1.1 TpebGoBaHusA HACTOSIIETO pasena PACIPOCTPAHIIOTCS Ha TpaHC(HOPMATOPHI, TEPECUHCICHHBIC
B 3.3.

JlononuuTensHble TpeOOBaHUs Ui TpaHcPopMmaropoB Ha HampspkeHue cBbimie 1000 B u3noskeHs
B 18.4.

11.1.2 Ha cynax mOMKHBI IPUMEHSTBCS CyXHE TPpaHC(HOpMaTOpHI.

11.1.3 OOMoTkH TpaHCHOPMATOPOB LIS TEPBUYHBIX M BTOPHUYHBIX HANPSHKEHUH MTOIDKHBI OBITH
ANEKTPUUYECKU Pa3/IeIICHBI.
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11.2 MEPEI'PY3KA, UIBMEHEHUWE HAIIPSIODKEHUS U ITAPAJIVIEJIBHASI PABOTA

11.2.1 Tpanchopmarops! HomKHEI BbIIepkrBaThk 10 % meperpy3ku B Tedenue 1 4, a Taroke 50 % mepe-
TPY3KU B TEUECHUE 5 MHUH.

11.2.2 V3MeHeHMEe HaMPSHKEHUS B IPeieaxX MEXAY XOIOCThIM XOJIOM M HOMUHAJIBHOW HAarpy3Kol mpu
aKTUBHOW Harpyske He JOJDKHO IpeBHIIaTh 5 % A TpaHcOopMaTopoB MOITHOCTRIO 110 6,3 KB-A Ha dazy
u 2,5 % — ans tpanchopMaTopoB OONBIIEH MOIITHOCTH.

11.2.3 Tpaucdhopmaropsl, npeaHa3HAYCHHBIE ISl TApaUIeTFHON pabOThI, TOMKHBI UIMETh OTMHAKOBBIC
TPYNIbl COEAMHEHHs] OOMOTOK, OIWHAKOBBIC KO3()(UIMEHTH TpaHCHOpPMALUMU, a MX HANPSHKCHUS
KOPOTKOTO 3aMBIKaHHS JOJKHBI OBITh TAKMMH, YTOOBI Harpy3Ka Jro00ro TpanchopmMaropa He OTKIOHSUIACH
OT BEJINYMHBI, COOTBETCTBYIOIIEH MPONOPLHNOHAIBHON AOJIM MOIIHOCTH Ka)KI0ro TpaHcdopmaropa, 6oinee
geM Ha 10 % HOMHHAJIIBHOTO TOKa JaHHOTO TpaHCchopmaropa.

11.2.4 HomuHaIIbHBIE MOITHOCTH TPaHC(HOPMATOPOB, NMPEAHA3HAYCHHBIX [UIs NapaJUIeIbHOW PaboTHhI,
HE JOJDKHBI OTIIMYAThCs APYT OT Apyra Ooiiee ueM B 2 pasa.
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12 CWJIOBBIE MOJYITPOBOJJHUKOBBIE YCTPOMCTBA

12.1 OBIIUE IMOJIOXKEHUA

12.1.1 B cwioBBIX MOJYIPOBOJHUKOBBIX YCTPONCTBAX JOJIKHBI IMPUMEHATHCS IOJYIMPOBOJIHUKOBHIE
3JIEMEHTHI KPEMHHEBOTO THITA.

12.1.2 Jlns mpenoTBpalieHus oOpa3oBaHUs KOHAEHCATa yCTPONCTBA C MOIYIIPOBOJHUKOBBIMH IPH-
Oopamu, pacceuBaeMasi MOIIHOCTh KOTOpbIX Oonee 500 BT, momkHBI HMETh 000TpeB Uil MOAJCPKAHUSL
TEeMIepaTypsl 1Mo kpaiiHeil Mepe Ha 3 °C BbIlIE TEMIEPaTypbl OKPYKAIOIIETO BO3IyXa.

12.1.3 CunoBble MOIYNPOBOAHUKOBBIE YCTPOWCTBA JOJKHBI MMETh €CTECTBEHHOE WJIM TMPUHYIU-
TEIbHOE OXJIAKICHHE.

12.1.4 [Ing cUIOBBIX TMOJYIPOBOAHUKOBBIX YCTPOMCTB C HMPUHYAUTENbHBIM OXJXKICHHEM JIOJIKHA
OBITH TIPEIYCMOTpEHA 3allliTa, CHIKAIOIIAS WM OTKJIFOYAIOIIas Harpy3Ky B ciiy4ae Hed(p(PEeKTHBHOTO
OXJIXKICHUS.

Jo cpabarbiBaHMs 3alIMTHI JAOJDKHA OBITH NPEIyCMOTpPEHAa 3BYKOBas M CBETOBas CHTHAIW3AIUSI O
MIPEBHIIIEHUH MaKCUMAJIBHO JOMyCTUMON TeMIIepaTyphl OXJIaXJAIoIe cpesl Ha BBIXOJE CHCTEMBI.
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12.2 JOITYCTUMBbIE ITAPAMETPBI NCKAKEHUS HANIPSIXKEHUA

12.2.1 CymmapHbiii k09(GUIHEHT TapMOHUYECKUX COCTABISIOIIMX KPUBOW HANPSOKCHUS CYIOBOM
ceTH, OOYyCJOBJIEHHBIX pabOTOH CHIIOBBIX TOJYIMPOBOAHUKOBBIX YCTPOMCTB, HE MOJDKEH MPEBBIIIATH
3HauUeHUH, yKa3aHHbIX B 2.2.1.3.

12.2.2 KoadpdumueHT MakCUMaIbHOTO OTHOCHUTEILHOTO OTKJIOHEHHS HaIpsDKCHUS CYIOBOH CETH OT
3HA4YEHUS eTO MepPBOIl TapMOHWYECKON COCTABIIAIONIEH He obkeH mpeBsimarh 30 %.

Koaddunment K,,, 10DKEH ONPEACTATHCS U3 BBIPAKCHUS

Um_ Ulm
Kyo=—""5—" 100 %, (12.2.2)
Im

rae U,, — aMIIuTyiHOE 3Ha4YCHUE HANPSDKCHUS CYIOBOH CETH;
U\, — aMIUIMTYAHOE 3HaYeHHE MEepBOM rapMOHUYECKOM COCTaBIISIOIIEH.
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12.3 CUCTEMBbBI YIIPABJIEHUS U CUT'HAJIM3ALIUA

12.3.1 CusoBble MONYIPOBOAHUKOBBIE YCTPOICTBAa JOKHBI MMETh CBETOBYIO CHUTHAIH3AIMIO O
BKJIFOYEHHOM U BBIKJIIOYEHHOM COCTOSIHUM CHUJIOBBIX IIETIeW M Lienell ynpaBiIeHHUs.

12.3.2 CunoBast 4acTh MOJyIPOBOAHMUKOBBIX YCTPOUCTB IOJKHA OBITH SJICKTPUUECKU U30JMPOBAaHA OT
CHCTEMBI YIPaBJICHHUS.

12.3.3 JlnurenpHOE OTKIOHEHHWE TOKOB B TAPAJIENBHBIX BETBAX CHIIOBBIX ITONYNPOBOIHHUKOBBIX
YCTPOHCTB HE JOJHKHO TpeBbIaTh 10 % BENWYMHBI CPETHETO TOKA.

12.3.4 PaboTa cHIIOBBIX MOJIYHNPOBOIHHKOBBIX YCTPOMCTB HE JOJDKHA HAapyIIaThbCcs MPU BBIXONE W3
CTpOS OTHENBHBIX BeHTHIeH. Ecii Harpy3ka Ha oTJenbHble BEHTHIIM NPEBBILIACT AOIMYCTUMBIC 3HAUCHHS,
OHa JI0JDKHA OBITh ABTOMAaTHUYECKH CHHIKCHA.

IIpu BBIXOZE M3 CTPOSI BEHTWIIEH JODKHA CpadaThIBaTh CBETOBAS M 3BYKOBAask CHTHAIIM3AIINS.
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12.4 U3BMEPUTEJIBHBIE ITPUBOPbI

12.4.1 CunoBble MOIXYIPOBOJHUKOBBIE yCTPOWCTBA JOJKHBI OBITH OOOPYIOBaHBI M3MEPUTEIBHBIMU
npudopaMH B COOTBETCTBUH C MX Ha3HAYCHUEM.

12.4.2 Ha mkanax u3MepUTEIbHBIX HMPUOOPOB CHUJIOBBIX IOIYNPOBOJIHUKOBBIX YCTPOWCTB JOJKHBI
OBITH OTMEUYEHBI MAaKCUMAJIBHO JOIyCTUMbIE 3HaueHMs mapameTpoB. Ha mikane npubopa 11 u3MepeHust
TEeMIepaTyphl OXJIKIAIOIIEr0 BO3AyXa MIPH MPUHYAUTEIHFHOM OXJIKICHUN JOJKHA OBITH YE€TKO OTMEYEHA
MaKCHUMaJIbHO JOMYyCTHUMas TeMIeparypa.
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13 AKKYMWVJIATOPBI

13.1 OBIIUE IMOJIOXKEHUA

13.1.1 AKKYMYIATOPHI AOJKHBI OBITH HM3TOTOBIEHBI TaK, YTOOBI Y TIOJHOCTBIO 3apsKEHHBIX
aKKyMYJISITOpOB Tociie 28 CyT. HaxoxneHus 0Oe3 Harpy3ku npu Ttemreparype (25 + 5) °C moteps
E€MKOCTH BCJIEJICTBHE camopaspsiia He mnpeBbiiaia 30 % OT HOMHUHAIBHOH €MKOCTH Uil KHCIOTHBIX
u 25 % OT HOMUHAJIBHON EMKOCTH AJISl MIETOYHBIX aKKyMYJIATOPOB.

13.1.2 Cocynpl akKyMyJISITOPOB U 3aKpPBITHS Ul OTBEPCTUH TOKHBI OBITH CKOHCTPYHUPOBAHBI TAKHM
00pa3oM, 9TOOBI PH HAKIIOHE COCyAa OT BEPTUKAIX B JIIOOOM HaIpaBiieHHH Ha yroix 40° 3JeKTpOIUT He
BBUTMBAJICA U HE Pa3OpBI3rHBAaJICS.

3akpeITUS JOJDKHBI HM3TOTAaBIMBATBCA M3 Marepuajna, MPOYHOTO W CTOHKOTO K BO3JIEHCTBHIO
anekTponuTa. KOHCTPYKIUS 3aKpBITHH HE JOJDKHA JOMYCKAaTh BO3HHMKHOBEHHWS YPE3MEPHOTO JABJICHUS
ra3oB B aKKyMYIIATOpE.

13.1.3 IIpumeHsiemMble MACTHKH HE JOJDKHBI MEHATH CBOMX CBOWMCTB M TIOBPEXKIATHCS MTPH H3MEHEHUSIX
TEMIIepaTypbl OKpyxaromei cpensl or —30° mo + 60 °C.

13.1.4 Martepuansl, nNpuUMEHSIEMbIe U WU3TOTOBIICHHS AaKKyMYJSTOPHBIX SIIIUKOB, IOJDKHBI OBITH
CTOWKHMH K BO3ICHCTBUIO AIEeKTpoinTa. OTACIbHBIE JIEMEHTHI, pa3MEIICHHbIC B SIIUKAX, JOJKHBI OBITh
3aKpeIUIeHbl TaKUM 00pa3oM, YTOOBI UX B3aMMHOE IepeMeleHne ObUIO HEBO3MOXKHBIM.

13.1.5 Cremyer mpemycMOTpPEeTh BEICHHUE >XypHaJIa KOHTPOJS COCTOSIHHUS U OOCITyKHBaHUS
aKKyMYJIATOPHBIX Oarapeil, MpeJHa3HAaYeHHBIX MAJIS MCIIONB30BaHMS B KadeCTBE HCTOYHHKA JHEPTUHU
OTBETCTBEHHBIX YCTPOHCTB U YCTPOHCTB, paboTa KOTOPBIX TpeOyeTcsl B aBapUHBIX PEeXUMAaX.

DTOT XKypHaI, MPEACTaBIIEMbIi Ha cOrllacoBaHHEe B Permcrp, MOMKEH COAepKaTh CIEIyHOIIne
CBeICHHS 00 aKKyMYJIATOpHOU Oarapee:

U OaTapen W U3rOTOBUTEID;

HanpsKeHUE U eMKOCTb;

MECTO PacIOJIOKEHUS;

HaUMEHOBaHKE 00OPYIOBaHMS U CHCTEM, U KOTOPBIX Oarapes NpeHa3HaYeHa;

CPOKH TINIAHOBOTO MEPHOANYECKOTO OOCTYKMUBAHUS WM 3aMEHBI;

JIaTy TIOCJIEIHETO OOCITYyKUBAaHUS WM 3aMEHBI,

JIaTy U3TOTOBJICHUS 0aTapeu U JOMYCTUMBIM CPOK XpaHEHUs J0 Hauaia UCIOb30BaHus (1)1 Oarapei,
MpeaHa3sHaYeHHbIX AJIS 3aMEHbI U XPaHAMUXCSA OTAEIBHO).

OCHOBHBIE NTaHHBIE XypHajla Oaraped JOJDKHBI OBITh BKJIIOUEHBI B CYIOBBIE JOKYMEHTBI CHCTEMBI
yrpaBieHus1 O€30TMacHOl dKCILTyaTalpiell cyoB, peramenTrpoannblie TaBoit [X Koreennmu COJIAC-74.

13.1.6 [Ipu 3ameHe HOBast aKKyMYJISITOpHAS OaTapest TOJKHA IMETh UIACHTHYHBIC XapaKTePUCTHKH, YTO
JIOJDKHO OBITh OTPaKEHO B COOTBETCTBYIOIIUX MHCTPYKIIMSX.

13.1.7 Ilpu HEOOXOMTUMOCTH 3aMEHBI 3aKPBITOW aKKyMYJISITOPHOH Oarapen Ha OTKPBITYIO B MECTE ee
YCTaHOBKH JOJKHBI OBITH BBITOJIHEHBI TpeOoBaHus [1paBuil, oTHOCIMECS K pa3MEIIeHUIO Oatapeld U MX
BEHTHIIALINH.
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13.2 PASMEHIEHUE AKKYMYJISITOPOB

13.2.1 Barapeu Ha HanpspKEHHE BBIIIE O€301aCHOTO, a TakKe OaTaper 3apsiTHONH MOIIHOCTHIO Oonee 2 KB,
paccuuTaHHOW U3 HAUOOIBILETO 3apSATHOTO TOKA 1 HOMHHAIBHOTO HAIIPSOKEHHUSL, TOJDKHBI PACIIONAaraTbes B
AKKYMYJISITODHBIX MOMEILIEHHSX, AOCTYNHBIX C HadyObl, WJIM B COOTBETCTBYIOIIMX SIIHKAX,
YCTaHOBJIEHHBIX Ha maiyoe.

Barapen 3apsmHoit momHOCTRIO OT 0,2 10 2 KBT MOryT ycTaHaBiIMBarhCs B SIMIMKAaX WM MIKadax,
pacIooKeHHBIX BHYTPH KOpITyca Cy/AHa.

Ha cynax c anexTprudeckoil yCTaHOBKOM Majoil MOIIIHOCTH, KPOME MacCaXXHUPCKUX, YIIOMSHYThIE BbIIIE
Oarapen MOTYT OBITH YCTaHOBJICHBI B MAIIMHHOM MOMEIICHUH TaKUM 00pa3oM, YTOOBI MX BEPXHS 4acTh
HaXOAWIAach, IO KpalfHeW Mepe, BBIIIE NMPeebHON JIMHUYU MTOTPYKEHUS CyAHA IIPU €T0 3aTOIICHUH.

AKKyMyJSITOpHBIE OaTapeu, peHa3HaYeHHBIE I 3JICKTPOCTAPTEPHOTO ITyCcKa JABHUTaTese BHYTPEH-
HEro CropaHusi, KpoOMe aBapHilHBIX arperaros, JAOMYCKaeTCsl yCTaHABIMBATh B MAIIMHHBIX TTOMEIIEHUSIX B
AIIMKaX WK mKadax ¢ J0CTATOYHON BEHTHIISILIKCH.

Barapewn 3apsaHoii MomHOCTRI0 MeHee 0,2 kBT 1 HeoOC Iy kuBaeMbIe OaTaper, He BBIICIIMIONINE Ta30B
B IIPOIIECCE IKCIUTyaTallH, JOIYCKAaeTCsl yCTaHABINBATh B JIIOOOM MTOMEIICHNH, 32 NCKITIOUEHHEM JKIIIBIX,
NPU YCIIOBUH, YTO OHU OYIyT NpPENOXpaHEHBI OT BO3JEHCTBHSI BOABI M MEXaHUYECKUX TTOBPEXKICHUN U HE
OyayT BpeJHO BIHATH Ha OKpYy’Karoliee o0opynoBaHHeE.

13.2.2 KucnoTHbIe U 1I€JI0YHBIE aKKYMYJISTOPHI HE IOJDKHBI PACHONaraThCs B OTHOM IIOMELICHUH HIIH
B omgHoM smuke. Cocynsl M NpuOOpbI, NMpeAHA3HAYeHHBbIE I Oarapedl ¢ pa3HBIMU 3JEKTPOIHUTAMHU,
JIOTDKHBI YCTaHABJIMBATHCS OTAEIHHO.

13.2.3 BHyTpeHHAA 4acTh MOMENIEHUH WIN SAIMIMKOB U1 aKKyMYJISITOPOB, a TaKXKe BCE€ KOHCTPYKTHB-
HBIE YaCTH, KOTOPbIe MOTYT MOABEPraTbCsl BPEJHOMY BO3JICHCTBHUIO 3JIEKTPOJINTA WIIH Ta3a, TOJDKHBI OBITH
COOTBETCTBEHHO 3alUIICHEI.

13.2.4 AxkymynaTtopHble Oaraped, a TakKXKe OTACJIbHBIC 3JEMEHTHl JODKHBI OBITh HAIEKHO
3aKkperuieHsl. [Ipy ycTaHOBKe WX Ha CTe/UTakaX B JBa WM Oojiee sipyca BCE CTEIUIAXH JOJDKHBI UMETh
Crepean M c3a]u 3a30p He MeHee 50 MM Ui IUPKY/ISIHUUA BO3yXa, a PACCTOSIHUE OT MaxyObl 0 MPOoOOK
JIEMEHTOB BEPXHETO sipyca He JOJDKHO IMpeBblmaTs 1500 Mm.

13.2.5 Ilpu ycraHOBKE aKKyMYyJSITOpPHBIX Oarapeldl WM OTAENBHBIX aKKyMYISTOPOB (3JIEMEHTOB)
JOJDKHBI OBITH MPEXyCMOTPEHBI MOJAKIAIKK M PACIOPKH MEXIy HHMH, 00€CIICUHBAIOLINE 3a30p HE Me-
Hee 15 MM co Bcex CTOPOH ISl HUPKYIAINN BO3TyXa.

13.2.6 Ha BXOQHBIX IBEpSX B aKKyMYISITOPHOE TOMEICHHE WJIM OKOJIO HHX, a TAKXKE Ha SIIHKaX C
AKKyMYJISITOpaMHU JTOJDKHBI OBITH MpeoCTeperaroye HaanucH 00 OMacHOCTH B3pHIBA.
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13.3 OTOILNVIEHHUE

13.3.1 AKKyMynsTOpHBIE TOMEIIEHUS M SIIMKH, B KOTOPBIX BO BpeMs SKCIUTyaTallidl TeMIepaTrypa
MOXeT omyckarbcst Hike 5 °C, ZOIKHBI oTamuBarhest. OTOMICHNE JOMYCKAeTCsl OCYLIECTBIATE 3a CUET
TeIjla CMEXHBIX IIOMELICHUH, BOISHBIMH WM IApOBBIMH paldaToOpaMH, YCTaHOBJICHHBIMH BHYTPHU
AKKYMYJSITODHBIX IIOMEINEHUH, a TaKKe DJIEKTPUYECKUMH OTONMUTEIbHBIMU NPUOOPAMU B3PHIBO-
3aIIUTIICHHOTO UCIIOMHEHHUS C YPOBHEM B3pPHIBO3AIIUTHI B COOTBETCTBUU C 2.9.3.3.

13.3.2 KnanaHsl CHCTEMBI OTOIIEHHS JOJKHBI HAXOJUTHCA BHE aKKyMYJSTOPHBIX TOMEIIEHUH.

13.3.3 [Ing OTOIUIEHUS aKKyMYJSTOPHBIX NOMELICHUH HE MOJKHA NMPUMEHSATHCS CyHAOBas CHCTEMa
KOHAMLMOHMPOBAHMS BO3ILyXa.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
XI-141

13.4 BEHTWJIALIUA

13.4.1 [omemmeHus W SIIUKA U aKKyMYJISITOPOB 32 UCKITIOUEHHEM HeoOCITy>KUBaeMbIX Oartapeil, He
BBIJICJISIFOIIMX Ta30B B IPOIECCE 3KCIUIyaTallud, JOKHBI UMETh JOCTAaTOYHYH) BEHTWJISAILIMIO, HCKITIO-
YarOIIyI0 BO3MOXKHOCTH 00pa30BaHUS M CKOIUICHHUS B3PBHIBOOIIACHOW CMECH BO3/IyXa M rasa.

BentunanuonHas cucTeMa AokHA oTBedarh TpeOoBaHusaM 12.10 wactm VIII «Cucremsl u
TPYOOTIPOBOIBDY.

13.4.2 AKKyMyJSTOpHBIC TOMEIICHUS, CHAOKEHHBIC MCKYCCTBCHHON BEHTWIISIIIUCH, JOJIKHBI UMETh
YCTPOWCTBa, MPEIOTBPAINAIONINE BO3MOKHOCTh BKIIFOUCHHUS aKKyMYJISTOPOB Ha 3aps/iKy O BKIIFOYCHUS
BEHTHIISLINY.

3apsiaka MOKHA aBTOMAaTHYECKH BBIKITIOYATHCS B CIIydae OCTAHOBKH BEHTHIISTOPOB.
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13.5 3APSJIKA AKKYMYJISITOPHBIX BATAPEI

13.5.1 [dns 3apsaky akKyMYJISTOPHBIX OaTapeil OTBETCTBEHHBIX MOTpeOHTENeH NTOKHO OBITH mMpe-
JYCMOTPEHO 3apsiAHOE YCTPOHWCTBO, pacCUMTAHHOE Ha 3apsiiKy OaTapeil B TeueHue 8 4.

B ciyuae npuMmeHeHHs IOMOJHHUTENBHON Oarapen, 3aMEHSIONICH HaxOIIIYIOCs Ha 3apsake, Bpems
3apsIIKU MOJKET MPEBBIATh 8 .

13.5.2 3apsiiHOE YCTPOWCTBO JOJDKHO TMPEAyCMaTpHUBATh BO3MOXKHOCTh M3MEPEHHS HAMPSDKEHUS Ha
KJieMMax Oarapeit 1 3apsAaHOTO TOKa, a JJIs aBapUUHBIX HCTOYHHUKOB SHEPTUU — TAKXKe Pa3psAIHOTo TOKa.

13.5.3 Ha cymax, cHaO)XeHHBIX NEPEHOCHBIMH AaKKyMYJISTOPHBIMH (OHAPSIMH WM HMEIOIIUX
AKKyMYJISITOPHBIE 3allacHble CHUTHAJIbHO-OTIMYMTENIbHBIE (OHAPH, AOIKHBI OBITH NPELYyCMOTPEHBI
YCTPOMCTBA JUIA 3apAIKH aKKyMYJISTOPOB 3TUX (oHapei.
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13.6 YCTAHOBKA 2JIEKTPHYECKOI'O OBOPYJOBAHUS B AKKYMYJISITOPHBIX IIOMEIIEHUSIX

13.6.1 Kpome CBETHMIILHMKOB, OTOMUTEIBHBIX MPHOOPOB M aBTOMATHYECKHX W3BEIIATENICH CHCTEMBI
CHUTHAITM3alMK OOHAPYKEHHUS MoYKapa B3pHIBO3AIIUILECHHOTO HCIIOMHEHHS, a TaKKe KaOenel, MoABeJeHHBIX
K aKKyMYJSITOpaM, CBETHJIBHUKAaM, OTONUTEIbHBIM IPHOOpaM M aBTOMaTHYE€CKUM H3BEIIATEIISIM CHCTEMBI
CHUTHAIU3allMd OOHAPY)KEHWs II0XKapa, YCTaHOBKA B AKKyMY/SATOPHBIX ITOMEINEHHSX APYIOro 3JeK-
TPUYECKOTO 000PYAOBAHUS HE JOIIYCKAETCH.

Kabenu, momBoaWMble K aKKyMyasTOpaM, CBETHJIBHHKAM, OTONMMUTENBHBIM MpHOOpamM M aBTOMa-
TUYECKUM H3BEIIATEsIM CHCTEMBl CHUTHAM3AlMUd OOHApYKEHHs IoXKapa, AOIYCKaeTcsl MPOKIaIbIBaTh
OTKPBITO NPU YCJIOBUH, YTO OHM HMMEIOT METAJUIMYECKYyI0 OpOHIO WM OIUIETKY, HOKPBITYIO HeMeTall-
JMYEeCcKoil 000I04KOH, U 3Ta OPOHS WM OIUIETKAa HA[Ee)KHO 3a3eMJICHAa Ha O0OMX KOHIIAX.
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13.7 DJIEKTPOCTAPTEPHBIN ITYCK JBUTATEJIEM BHYTPEHHEI'O CTOPAHMS

13.7.1 YUncao crapTepHbIX aKKyMYJISITOPHBIX OaTapeii.

13.7.1.1 Ha cynne, 00OpyIOBaHHOM JBHUTaTelsIMH BHYTPEHHEIO CrOpaHHA C 3JEKTPOCTAPTEPHBIM
ITyCKOM, HE3aBUCUMO OT YHCJIA JABUTaTelNeH, JODKHO OBITh CTAllMOHAPHO YCTAHOBIICHO HE MEHEE YeM I10
JIBE cTapTepHble Oaraper JUIA IycKa TJIaBHBIX M BCIIOMOTAaTEIbHBIX JIBUTATENEeN WM HE MEHee YeM JIBe
oOmme Oarapen ans mycka Bcex aBurareneid. llpm sTom momkHa OBITH TPEAYCMOTPEHA TOCTOSHHAS
CHUCTEMa KOMMYTaIlMd, 00eCIeunBarolias BO3MOKHOCTh HCIIOJIB30BaHUs JIIO0OW U3 OaTapei s mycka
nr000T0 ABHUTATENs U3 TPYMIL, 00cIykuBaeMoil 3Toil 6atapeeil. [lapanmnensHoe noakIroueHue Oarapeil B
3TOM clly4yae He JIOITyCKaeTCsl.

13.7.1.2 Jlng cynoB orpaHu4eHHOro paiiona miaBaHusi R3, a taxke A CyJloB ¢ YCTaHOBKOW MaJion
MOIIHOCTH OTPaHWUYEHHOTO paifoHa minaBaHus R2 (kpome MacCaKUPCKUX), JIOMYCKACTCS TPUMEHSThH
TONBKO OJHY CTapTepHYI0 OaTapero NMpH YCIOBHH BO3MOXKHOCTH €€ HCIOJb30BAHUS AN IyCKa BCeX
JBUTaTENEH.

13.7.2 XapakrepucTuka oarapeii.

13.7.2.1 Kaxnas craprepHas Oarapes JODKHA OBITh pacCYMTaHa HA Pa3pAOHBIN TOK B CTapTEPHOM
peXrMe, COOTBETCTBYIOIINI MaKCHUMAaJIbHOMY TOKY HanOojiee MOIIHOTO CTapTEpPHOIO 3JIEKTPHUECKOTO
JIBUTATEIIS.

13.7.2.2 EMKocTh Kaxmoil Oaraped [ODKHA OOecleurBaTh HE MEHEe IIeCTH ITyCKOB J[BUTATEIs
BHYTPEHHETO CTOpaHHWs B MOATOTOBJICHHOM K ITYCKY COCTOSHHH, a JUIA JBYX IBHUTareled u Oonee — He
MEHEe TpeX ITyCKOB Kakmoro nsurarens. OOmas eMKOCTh Oarapeidl mis ITycKa IJIaBHBIX JIBUTATEICH
TIOJDKHA o0ecrneunBaTh TpedyeMoe YHCIIo MyCcKOB B TeueHune 30 MUH.

13.7.2.3 IIpu pacuere eMkocTH Oarapeii ciaeqyeT NpeayCMOTPETh NPOAOIIKUTEIILHOCTh KaXKIO0TO ITyCcKa
HEe MeHee 5 c.

13.7.3 3apsianble ycTpoiicTBa.

13.7.3.1 Iluranme 3apsATHOTO YCTPOWCTBA CTAPTEPHBIX Oarapell JOMHKHO OCYIIECTBILITHCS IIO
oTAenbHOMY (HUAEpY OT INIABHOTO pACIpPENeNIUTENIbHOTO IIUTa, €CNIM Jake MpeayCcMOTpeHa 3apsika
Oarapeil 0T HaBEIIEHHOTO T'eHepaTopa.

13.7.3.2 lns cynoB orpaHMYEHHOrO paiioHa utaBaHus R3, a Taxke A7 CyJOB C YCTaHOBKON Maiod
MOIIIHOCTH OTPaHMYCHHOTO paiioHa MiaBaHus R2 (kpoMme maccakWpCKWX), HOMyCKaeTcs 3apsiaka
CTapTepHON Oarapen TONBKO OT HAaBEIIEHHOTO TeHepaTopa.
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14 SJIEKTPUYECKHUE AIIITAPATBI 1 YCTAHOBOYHAS APMATYPA

14.1 SJIEKTPUYECKHUE AIITAPATBI

14.1.1 O6ume TpedGoBaHMS.

14.1.1.1 KoHCTpyKIus BBIKIIFOYATENIEH CO CMEHHBIMHI KOHTAKTaMH JAO0JDKHA OBITh TaKoil, YTOOBI 3aMeHa
KOHTaKTOB MOIJIa BBITIOJHATHCS OOBIYHBIMH HHCTPYMEHTaMM 0e3 JEeMOHTa)ka BBIKIIOYATENS WM €ro
OCHOBHBIX y3JI0B.

14.1.1.2 Bce pa3pequHUTENW W BBIKIIOYATETH, KPOME KAIOTHBIX, JOJDKHBI OBITh CHAaOXEHBI
MEXaHHYECKUMH WIH DJIEKTPUIYECKUMH HWHANKATOPaMHU IIOJOKEHUS BKIIOYEHUS KOHTAKTOB,
HaXOJSIIMMHUCS B MECTE, C KOTOPOTO aImapaT MPUBOANUTCS B JICHCTBHE OIIEPaTOPOM.

14.1.1.3 Tlonoxenus OapaGaHOB KOHTpOJIepa M KOMaHAOKOHTPOJUIEpA AOJDKHBI YETKO (HHKCH-
pOBaThCS MEXaHHYECKH, TIPU ITOM HYIEBOE IOJIOKEHHE JODKHO (PUKCHPOBATHCS OOJiee OTYETIIMBO, YEM
TIpyTHE.

Bbapabanbl koHTpojulepa M KOMaHJOKOHTpOJUIEpa MOJDKHBI CHAOXKaThCs INIKAJTOW M yKa3aTelleM
TMOJIOKEHHSI.

14.1.1.4 Ilyckoperynupyloliyue ammaparbl, 32 HCKIIOYCHHUEM MPUMEHIEMBIX JI IUIABHOTO PEryiu-
pOBaHUS, JOJDKHBI OBITh M3TOTOBJIEHBI TaKUM 00pa3oM, YTOOBI KOHEYHBIE U IMPOMEXYTOYHBIC (HUKCH-
pPOBaHHBIC TIONOXKEHHS HAa OTHENBHBIX CTYIMEHSX YHpaBIeHHs OBUTH JIETKO OI[YyTUMBI, a JBIDKEHHE 32
KOHEYHBIE ITOJIOKEHHUS OBLIO HEBO3MOXKHO.

14.1.2 KoMmMyTalniuOHHbIE U 3alIIUTHbIE YJIEKTPUYECKHE ANMAPAThI.

14.1.2.1 KoMMyTalimoHHBIE 3IEKTPUUYCCKHUE ammaparsl JOHKHBI COOTBETCTBOBATH, MO KpalHEeH Mmepe,
HAI[MOHAIBHBIM CTaHJIAPTaM M JIOJDKHBI OBITH MOI00paHbl TAKMM 00pa3oM, YTOOBI:

B HOPMAIILHOM peKuMe paboThl MX HOMWHAIIbHBIE HANPSIKEHUS, HOMUHAIBHBIE TOKH U JIOIYCTHMBIE
TeMITepaTypsl He ObUIA TTPEBBINICHBI,

BBIIEP)KMBATh 03 MOBPEXJIEHHH W HarpeBa BBIIIE MPEAENbHOW TEMIIepaTyphl IMperyCMOTPEHHBIE
MePEerpy3Ku B MEPEXOAHBIX PEKUMAX;

WX XapaKTEPUCTUKU B PEKUME KOPOTKOTO 3aMBbIKAHHUS COOTBETCTBOBAIH OXKUIAEMbBIM 3HAUCHHSIM TOKA
KOPOTKOTO 3aMBIKaHHS Ha BBIBOZIAX (KJeMMax) KaXIOT0 KOMMYTAIIMOHHOTO amiapara MpH pacueTHOM
3HaYCHUH KOA((OUIIMEHTa MOIITHOCTH.

14.1.2.2 HoMuHanpHas OTKIIOYAIONIAsS CIIOCOOHOCTH (/,,,) KOMMYTAITMOHHBIX AJIEKTPUUECKHUX arapa-
TOB, MIPEIHA3HAYCHHBIX JIJISI OTKJIFOUCHHS TOKOB KOPOTKOTO 3aMBIKaHHUsI, JOJDKHA OBITh HE MECHbIIE, YEM:

NEHCTBYIOIlee 3HAUYEHUE MEPUOAMYECKON COCTABISIIONICH OXHJAAEMOT0 TOKa KOPOTKOTO 3aMbl-
kauus (/,.) U1 TIepEMEHHOTO TOKa;

OXKUTaeMbI TOK KOPOTKOTO 3aMBIKaHWS TPH YKa3aHHOW IIOCTOSHHOM BpEeMEHH armapara Uit
MOCTOSTHHOTO TOKAa B MECTE MX YCTAHOBKH B MOMEHT OTKIIIOUEHHSI.

14.1.2.3 HomwuHuanpHas Haubonbmias BKIOYamONias CHOCOOHOCTH (/.,) KOMMYTaIllMOHHBIX
ANEKTPUYSCKUX alllapaToB, KOTOPhIE MOTYT OBITh BKIIOYEHHI B 3JEKTPUYECKYIO II€Ib, 3aMKHYTYIO
HaKOPOTKO, JIOJKHA OBITh HE MEHEE IHMKOBOIO 3HAYEHMS 0)KMJIAEMOIO TOKAa KOPOTKOTO 3aMblKaHus (/,) B
MECTe WX yCTaHOBKH.

14.1.2.4 Tok >1MeKTpOAMHAMUYECKON CTOMKOCTH KOMMYTAIIMOHHBIX 3JIEKTPHYECKHMX alllapaToB, HE
MpeIHa3HAYCHHBIX IS OTKJIFOYEHHS TOKOB KOPOTKOTO 3aMBIKaHHS, JIOJDKEH OBITh HE MEHEe NMHUKOBOTO
3HAYEHMsI 0)KMJAEMOTO TOKAa KOPOTKOTO 3aMbIKaHus (/,) B MECTE MX yCTAHOBKH.

14.1.2.5 Tepmuueckass CTOMKOCTh KOMMYTALIMOHHBIX 3JEKTPUYECKUX AannaparoB INpPU KOPOTKOM
3aMbIKAaHUU JOJKHA COOTBETCTBOBATh TEIJIOBOMY BO3JEUCTBUIO MEPUOIUUYECKOW COCTaBISAIOLIEH
0’KH/IaeMOr0 TOKa KOPOTKOTO 3aMbIKaHHUA (IeicTByromee 3HadeHue (/,.)) B MeCTe X YCTaHOBKM 3a
BpeMsI KOPOTKOTO 3aMbIKaHHs, O0YCIIOBIEHHOTO CEJIEKTUBHBIM JEWCTBUEM YCTPOWMCTB 3alllUTHI.
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I1 puMeEe4YaHuC. TepMI/I'ICCKaSI CTOUKOCTh KOMMYTAllUOHHOI'O 3JICKTPUYCCKOTO alrapara OInpeacIss€TCs KakK IIPpOu3BEaC-
HUEC KBaJpara }leﬁCTByIOIJ_IeFO 3HAYCHHUA nepnozmquKoﬁ cocmannomeﬁ OXXHUJa€MOIro TOKa KOPOTKOI'O 3aMbIKaHUA, KA, Ha
Bpewms, C, ]2 X t 1 NOJDKHA OBITH YKazaHa B €ro TCXHUYCCKUX XapaKTCPUCTUKaX.

14.1.2.6 HomuHanbHBIH KpPaTKOBPEMEHHO MAOMYCTUMBIH TOK ([.,) II1 KOMMYTAI[MOHHBIX
JIICKTPUYECKUX ammaparoB B LEMAX C CEICKTUBHBIM JCHCTBHEM 3allUTHl JOIKEH OBITh HE MEHee
JIEUCTBYIOIIETO 3HAYEHUS] MEPUOAUYECKON COCTaBISIOLIEH OXUAAEMOIO TOKa KOPOTKOTO 3aMBIKAHUS 3a
nepBeIi mosrynepuon (1., > 1,.).

14.1.2.7 IlpumeHeHre aBTOMATHYECKOTO BBIKIIIOYATEN, HE O0JaJalomero HOMUHAIBHON JKCIUTya-
TAIlMOHHOHM HanOOJbIICH OTKIIOYAIONIeH CIIOCOOHOCTBIO (/,;) 1 HOMHHAIEHOW HanOOJbIICH BKIIIOYAIOIICH
CHOCOOHOCTBIO (/,;;), COOTBETCTBYIOLIMX OXHIAEMOMY TOKY KOPOTKOTO 3aMBIKaHUSI B MeECTe, Ile OH
YCTaHOBJICH, JIOIYCKAETCsI P YCIOBUH, YTO OH 3aIIMIICH CO CTOPOHBI T'eHepaTopa NpeJOXPaHUTEIsIMH 1/
WJIH aBTOMATHYECKUM BBIKITIOUaTeNIeM, IMEIOIIIM, TI0 KpaifHel Mepe, He0OX0MUMbIe HOMUHAITBI [T TOKOB
KOPOTKOTO 3aMBIKaHUS M HE SBIIAIONIMMCS aBTOMaTHYECKHUM BBIKITIOUATENIeM TeHepaTropa.

[TomoGHBIE yCTpoiiCTBA 3aIUTHI, OONANAIOIINAE JIMIIh HOMHHAIBHONW TpeNeTbHOM HauOOIbIIeH
oTKIIOYaronel crnocoOHocThio (I.,), HE MOIDKHBI YCTAaHABJIHMBATHCA HA TIIABHBIX W aBapHIHBIX
pacnpenenuTeNbHbIX LIUTaX U HE JOJDKHBI NPUMEHSATHCA B ILEMNSIX OTBETCTBEHHBIX U aBapHUHBIX
norpebuteneid. X xapakTepUCTHKN JODKHEI OBITh TAKUMH, YTOOBI:

.1 mpu OTKIIOUEHUH MaKCHUMAaJbHOTO OKHAAEMOro TOKa KOPOTKOTO 3aMBIKAHUS aBTOMAaTHYECKHI
BBIKJTIOUATENIh HA CTOPOHE HATPY3KH HE MOBPEXIAJICS O CTENIEHN HENPUTOAHOCTH K AajbHEHIIel padore;

.2 IpU BKIIOYEHHHM aBTOMATHYECKOIO BBIKJIIOUATEN HA MAaKCUMAJbHBIM OKUIAAEMBIH TOK KOPOTKOTO
3aMBIKaHHS OCTajibHAsl 4acTh 3JEKTPHUUECKOHM YCTaHOBKM HE IMOBPEXAajach; IPH 3TOM JIOIYCKaercs,
YTOOBl aBTOMATHYECKHH BBIKITIOYATEIh, YCTAHOBIIEHHBIH Ha CTOPOHE HArpy3Kd, He OBLT HEMEIUIEHHO
MIPUTOAHBIM K JanbHeimei paboTe.

14.1.2.8 B snexTpuyeckux LENsSX ¢ HOMUHAJIBHBIM TOKOM HarpyskH, npepsimaromum 320 A, s
3allUTHl OT MEPEerpy30K JAOJDKHBI YCTaHABIMBATHCS ABTOMATHYECKHE BBIKIIOYATENU. PexoMeHayercs
MIPUMEHEHNE aBTOMAaTHYECKUX BBIKJIIOUATENNeH Mpu Toke Oomee 200 A.

14.1.2.9 BrikmrouaTenn B IENSAX TE€HEPATOPOB ITOCTOSIHHOTO TOKA CMEMIAHHOTO BO30YKICHWUS,
MpeaHa3sHaYeHHbIX IS MapajuienbHOl paboTsl, TOMKHBI UMETh MOJIOC IJIsl YPaBHUTENHHOTO NPOBOJA,
MEXaHMYECKH COIPSDKEHHBIH C OCTAJbHBIMH IIOJIOCAMU BBIKIIOUATENsl TaKUM 00pa3oM, 4YTOObl OH
BKJIIOYAJICS 10 TMOAKIIOUEHUSI OCTANIbHBIX MOJIIOCOB K IIMHAM M OTKJIIOYAJICS MOCHE UX OTKIIIOYEHHUS.

14.1.3 Annaparsl ¢ py4YHbIM NIPUBOIOM.

14.1.3.1 Hanpasienre ABIKEHHS PyYHBIX OPTaHOB YIIPABIEHIS] KOMMYTAIIHOHHBIX FITH Ty CKOPETYIIH-
PYIOILINX amIapaToB JOKHO OBITh TaKWM, YTOOBI BpallleHHE PYKOSITKH (MaxOBHKa) IO YaCOBOM CTpelke
WM NIepeMeIIeHre PYKOSATKH (pbluara) BBEpX WM BIIEpE] COOTBETCTBOBAJIO BKIIIOUEHHUIO almapara, mycKy
ANEKTPUYECKOTO JIBUTATEINS, YBETUUYECHUIO 00OPOTOB, MOBHIICHUIO HAPSHKEHUS U T. TI.

[Ipu ynipaBieHU# MOILEMHUKAMU HITH OITYCKAFOIIUMH YCTPOWCTBAMH BpallleHUE PYKOSITKH (MaXOBHKa)
M0 YaCOBOH CTpeJKe WIIM IBM)KEHUS PYKOATKH (phlyara) Ha ceOsi JOKHO COOTBETCTBOBATH MONBEMY, a
BpallleHHe MPOTHB YacOBOW CTPEIKHU WM JBM)KEHHE OT ce0sl — OIyCKaHMIO.

14.1.3.2 KHomnku BBIKIIIOYaTeNel JOIKHBI OBITH M3TOTOBIICHBI TAKUM 00pa3oM, YTOOBI OHM HE MOTJIH
OBITH CITyyailHO NPUBEACHBI B ACHCTBHE.

14.1.4 Annaparbl ¢ MAIIMHHBIM MPHUBOIOM.

14.1.4.1 IlpuBonHO# MeXaHW3M aBTOMATHYSCKHUX M JAPYTUX BBIKIIOYATENICH JOHKEH OBITH CKOHCTPYH-
pOBaH Tak, 4TOOBI B CIy4ae HMCUE3HOBEHUS DHEPTHH, MPHUBOIAIICH B JBIKCHWE MAIIUHHBIA MPHBOL,
KOHTAKThI BBIKJIIOUATENS] OCTABAJIUCH TOJIBKO BO BKJIIOUEHHOM WJIM BBIKIIOUEHHOM IOJIOKEHUU.

14.1.4.2 DnekTpuveCcKUid MAITUHHBIA MPHUBO JODKEH 00€CIIeYnBaTh HAJC)KHOE BKIIIOUCHHE armapaTa
MIPH M3MEHEHMSX HaNpsOKeHUs [enH ynpaeieHnus B npenenax 85 — 110 % HoMHMHANBHOTO 3HA4YEHHS, a
MIpHU TIEPEMEHHOM TOKE — TIPY OTKJIOHEHWH YacTOTHI (JHana3oHa 4acToT D0V ¢ U3MEeHAEeMOH 4acToTon
OCHOBHOTO MCTOYHHKA 3JIEKTPOIHEPTHH) B npeaenax +5 % OT HOMMHAJILHOTO 3HAYCHHS.

14.1.4.3 CHikeHHne HanpspDKeHUs Lenu ynpasieHus 10 70 % HOMHUHANBHOTO 3HAYEHUs HE JOJDKHO
BBI3BIBATh Pa3MbIKaHMS KOHTAKTOB allllapara WM YMEHBIICHUS KOHTAKTHOTO HAMXaTHsl.
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14.1.4.4 KoHcTpykuuedl IODKHA OBITh IPEAyCMOTPEHA BO3MOXHOCTH PYYHOTO YIIPaBICHUS
BBIKJTIOYATEJIeM, UMEFOIIIAM MAITHHHBIN TTPHBO/.

14.1.5 Karymku.

14.1.5.1 Kpermuienue npoBoia Wik HAKOHEYHUKA K 0OMOTKE KaTYIIKHU JIOJI’KHO OBITh BBITIOJTHEHO TaKUM
00pa3oM, 4TOOBI yCHIMS OT MPUCOSAUHEHHOTO MPOBOJIAa HE MEpeaBaiuCh HAa BUTKU KaTyliku. OTBOIBI
KaTyIIeK HaIps KEHUs JOJDKHBI H3TOTaBIMBATHCS W3 MHOTOIPOBOJIOYHOTO THUOKOrO MpoOBOJA, 3a
WCKJIFOUEHHEM TeX CIIydaeB, KOTJa KOHTAKTHBIE 3a)KHMBI 3aKPEIICHBl HEMOCPEACTBEHHO Ha KOpPIIyce
KaTyIIIKH.

14.1.5.2 KaTymku 351eKTpOMarHuTHBIX alliapaTroB JODKHBI UMETh 0003HAUEHHS UX XapaKTePUCTHK.

14.1.6 D1eMeHTHI CONPOTHBJICHUS.

14.1.6.1 DneMeHTHI CONPOTUBICHUN TOJIKHBI JIETKO 3aMEHATHCA MOCEKIMOHHO WJIU B LIEJIOM.

14.1.6.2 ComnpoTHBIICHUS IOJDKHBI OBITH PACIIONIOKEHBI M BEHTHJIMPOBATHCS TAaKUM 00pa30M, 4TOOBI
OHM HE HarpeBalid JAPYTHX YCTPOMCTB /IO MPENEIOB, MPEBBIIIAIOIINX JOITyCTUMBIE.

14.1.6.3 CoeauHeHHsI MEXTy dJIEMEHTAMHU CONPOTUBICHUN WM MEXKIY HUMU U 32KAMaMU, €CIU He
MpeyCMaTpUBAETCsl HEOOXOAUMOCTh MX JEMOHTaXKa, JOJDKHBI OBITh CBAPHBIMU WM C MEXaHHYECKUM
o0kaTHeM ITyTeM ONpeccoBKH. JlomyckaeTcsl MpUMeHeHUe MMaliKh, €CIId B MECTE COeTMHEHHUS TeMIieparypa
HE TIPEeBBIIIAET Ipezesna, JOMyCTUMOTO ISl IPHIIOS.

14.1.7 IlpenoxpaHuTesu.

14.1.7.1 Kopryca miuaBKAX BCTaBOK JOJDKHBI OBITH IMOJHOCTHIO 3aKPHITOro THma. PacruiaBneHue
TUTABKOM BCTaBKHM HE JIOJDKHO BBI3BIBaTh BHIOpOCa IIyTH HApPYXKy, MUCKPEHUS WIH JIPYroro BPEeTHOTO
BO3ZICWCTBUS Ha ONMU3JIEKAIINE YACTH.
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14.2 YCTAHOBOYHASI APMATYPA

14.2.1 O6uue TpedGoOBaHUS.

14.2.1.1 Kopmyca apMarypbl JOTKHBI U3TOTOBIISITHCS U3 KOPPO3UOHHO-CTOMKOTO MJIM COOTBETCTBEHHO
3aIIUIIEHHOTO OT KOPPO3WHU M, MO KpalHed Mepe, TPYIHOBOCILUIAMEHSIOIIETOCs MarepHuala ¢ COOTBET-
CTBYIOIIIE MeEXaHWYeCKOW MpOoYHOCThI0. Kopryca apmaTypbl, NpenHa3HauYe€HHOW IJIs YCTaHOBKH Ha
OTKpHITOM maimy0e, B OXJAXIAaeMBIX HOMEIIEHUAX, pbI0000padaThBAOMINX IeXaX M APYTHX CHIPHIX
MeCTax, JOJKHBI M3TOTaBINBATHCS U3 JIATYHHU, OPOH3BI WIM PABHOIIEHHOTO MaTepuala WU U3 MIacTMacc
COOTBETCTBYIOIIETO KadyecTBa. ECIIM MPUMEHSIETCS CTalb WK CIUIaBHI AIIOMHHHS, HEOOXOUMO MPUMECHSThH
COOTBETCTBYIOIIYI0 aHTUKOPPO3UOHHYIO 3aIlUTY.

B m3nenusx u3 criaBa amoOMUHUS HE PEKOMEHTIYETCs TPOU3BOIUTH Pe3bOOBBIX M IMMOCATOYHBIX COEIH-
HEHUH neranei.

14.2.1.2 M3omauuoHHBIC NETaTd, K KOTOPBHIM KPETSITCS TOKOBEMYIIHE YacTH, MOJKHBI HU3TOTaBIIH-
BaThCsl M3 MAaTEPUAIIOB, HE BBIICISIFOIIMX BOCIUIAMEHSIOUIMXCS OT JJIEKTPUYECKONH HCKpPBI Ta30B IIPU
temmeparype 10 500 °C BKIHOYHMTEIBHO.

14.2.1.3 OcBeturenpHas apMarypa, MpeaHa3HauYeHHAs Ui YCTAHOBKHM HA TOPIOYMX MaTepHaiax WiIH
BOJIM3U HHX, JIOJDKHA OBITh M3rOTOBJICHA TaKMM 00pa30M, yTOObI OHA HE HarpeBaiach Bbiiie 90 °C.

14.2.2 I1aTpoHsI.

14.2.2.1 KoHCTpyKIUS OCBETHUTEIBHBIX IAaTPOHOB C BHHTOBBIM I[OKOJIEM JIOJDKHA 0OOecreuyuBarb
HAJIeKHOE y/IepKaHHe JIaMIT OT CAMOOTBUHYHBAHUSI.

14.2.2.2 B narpoHax HE JOIyCKAeTCAd yCTaHOBKA BBIKITIOUATEIICH.

14.2.2.3 Kaxapiit 0CBEeTUTEIHHBIN MATPOH TOJDKEH UMETh 0003HAYCeHHOE HOMUHATBLHOE HAIIPSHKEHUE, a
TaK)ke HanOOJBIINK JOMYCTUMBIH TOK MM MOLIHOCTb.

14.2.3 lllTenceabHble COeUHEHHUS.

14.2.3.1 KoHTakTHBIC THE3Ma INTEIICEIBHBIX PO3ETOK IODKHBI OBITH TaKOH KOHCTPYKIIMH, KOTOpas
00ecTeunBaeT MOCTOSIHHBIA HAXKAM B KOHTAKTE CO IITHIPEM INTEIICETHHOW BHIIKH.

14.2.3.2 He nomyckaeTcsi MpHUMEHEHHE INTEMNCENbHBIX BUJIOK C pa3pe3HbIMH IITHIpsAMH. LITeIpn
IITETICENIBHBIX BHJIOK JiJisi TOKa Oonee 10 A TOIDKHBI OBITh MWIMHAPUYCCKUMHE CILIONTHBIMHU HIIH MOJIBIMU.

14.2.3.3 lllrencenbHble PO3ETKH W BWIIKH JUIS HAIPSDKEHHs BBIIIE OE30MacHOTO JTOJKHBI MMETh
KOHTAaKThI JUISI TIOAKIIOYCHNS 3a3eMJISIONINX KU KaOelsl MPUCOSIMHIEMBIX TOTPeOUTeNe.

14.2.3.4 llTencenpHbIe PO3ETKHU JTOJDKHEI OBITH M3TOTOBIIEHBI TAKMM 00pa30oM, YTOOBI 00eCIIeanBaIach
CTEIEeHb 3alUThHl HE3aBUCHMO OT TOTO, HAXOMUTCS BUJIKA B PO3ETKE WU HET.

14.2.3.5 Y mwtencenbHBIX pO3€TOK C HOMUHAIIBHBIM TOKOM Oosiee 16 A TOMKHBI OBITH MPEAYCMOTPEHEI
BCTpOEHHBIE BbIKIFOUaTenu. CleayeT Takke NPeIyCMOTPeTh y O3THUX pPO3ETOK OJIOKUPOBKY, HC-
KITIOYAIOIYI0 BO3MOXKHOCTh TPHUCOCAMHEHUS WM BBHIHUMAHWS BHJIKH, €CJIM BBIKIIOYATENh PO3ETKH
HaXOJIWUTCS B ITOJIOKCHUU «BKITIOUCHOY.

14.2.3.6 B mrencenbHbIX po3eTkax 6e3 OJOKUPOBKU PAaCcCTOSHUS MEXy KOHTAaKTaMH 110 BO3AYXY U I10
M30JIAIUOHHOMY MaTepUaITy JIOJDKHBI OBITh TAKUMU, YTOOBI HE MOIJIO BOBHUKHYTHh KOPOTKOTO 3aMbIKAHUS
BCJIC/ICTBHE IIEPEKPHIBAHHUS IyTM TpPW BHIHUMAHUM BHWIIKH, HarpyxeHHoi TokoM Ha 50 % Ooibiie
HOMUHAJIBHOTO TIPY HOMWHAIIEHOM HAaIpsHKEHUH.

14.2.3.7 UlTencenpHble pO3€TKH W BUJIKU JOJDKHBEI HMETh TaKyI0 KOHCTPYKIIMIO, 9TOOBI HEIB3sS OBLIO
BCTaBUTHh TOKOBEAYIIHUM IITHIPh B THE3J0 3a3€MJICHHUS, a KOHCTPYKIUS PO3ETOK, MPEIHAZHAYCHHBIX IS
MOJKJIFOUEHMs ABUTrareneil (yCTpOMCTB), HampaBleHUWE BpalleHUs (AEWCTBUS) KOTOPBIX 3aBUCHUT OT
M3MEHEHHUsI TOpSAIKa CIIeOBaHus (a3 WK TMOIIOCOB, JOKHA JOMOIHUTEIBHO MCKIIIOYaTh BO3MOXHOCTh
M3MEHEHHS ITOTO TOpsAnka. I[Ipyu coeNWMHEHWH BWJIKH CO IITETICETFHON PO3ETKON 3a3eMIISIONIas JacTh
BWJIKM JIOJKHA BXOIUTH B KOHTAKT C 3a3eMJISIONICH YACTBIO INTENCEIHHOM PO3ETKU JO COCAMHCHHUS
TOKOBEIYIIMX IITBIPEH.

14.2.3.8 B mrencensHbBIX po3eTKax W BUJIKaX HE JOMYCKAETCS YCTAaHABIMBATH MPEIOXPAHUTEIIH.
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15 QJIEKTPUYECKHUE HAI'PEBATEJIBHBIE U OTOIIUTEJIBHBIE ITPUBOPbBI

15.1 OBIIUE IMOJIOXKXEHUA

15.1.1 JlomyckaeTcsi NPUMEHEHHUE OHJIEKTPOHATPEBATENbHBIX W OTOMUTENBHBIX YCTPOMCTB TOJIBKO
CTaIIOHAPHOTO THIIA.

15.1.2 TlutaHue 3MeKTpOHArpeBaTENbHBIX U OTOMUTENBHBIX YCTPONCTB JOIKHO OCYHIECTBISATHCS OT
TJIaBHOTO PacHpeAETUTENbHOTO UTa UK TPYNIIOBBIX LIUTOB, MpeIHAa3HAUYCHHBIX JJI 3TOM Lenu.

15.1.3 Hecymue yactu KOHCTPYKUUU JIEKTPOHArPEBATEIBHBIX U OTOMUTENbHBIX YCTPOMCTB, a TaKxkKe
BHYTpPEHHHE TTOBEPXHOCTH KOXXYXOB TOJDKHBI M3TOTOBIISITHCS MOTHOCTHIO U3 HETOPIOYMX MaTepHalioB.

15.1.4 [lomyckaeMblii TOK YTEUKH B HATPETOM COCTOSHHH IOJDKEH OBITh He Oomee 1 MA Ha 1 kBT
HOMUHAJIBHOW MOIIHOCTH JJIsI JIFOOOTO OTIENFHO BKIFOYAEMOTO HArpeBaTeNIbHOTO 3JIEMEHTa U He OOJb-
me 10 MA ams Bcero mpubopa.

15.1.5 DnexTpoHarpeBaTeIbHBIE W OTONUTENBHBIC YCTPONCTBA JOKHBI OBITH TAaKOW KOHCTPYKITHH,
YTOOBI TEMIIEpaTypa UX YacTel, KOTOPBIMH JOJDKEH MOJIB30BATHCS MEPCOHAI MM C KOTOPHIMH BO3MOYKHO
COTIPUKOCHOBEHHE, HE TPEBbIIIaNa 3HaUe€HUH, yKa3aHHbIX B Tabm. 15.1.5.

Tabnuma 15.1.5

Ne Yactu npudopos Jomyckaemble
n/n Temneparypsl, “°C

1 | PykosaTku ynpasiieHHs U JpYyTHe€ 4acTH, KOTOPHIMH JIOJDKHBI I10J1b30BAThCsl B TEUEHHE 3HAYUTEIBHOIO BPEMEHU:

METaJUIN4YeCKue 55
npyrue 65
2 | To %e, HO C KOTOPBIMH BO3MOXXHO KPaTKOBPEMEHHOE CONPHKOCHOBEHHE!
METAJUTHYECKUE 60
npyrue 70
3 | Koxxyxu 2/IeKTpHIECKHX OTOMUTEIbHBIX PUOOPOB MOMELICHHH IPU TeMIlepaType OKpyxatomiero Bozayxa 20 °C 80

4 | Bo3ayx, BBIXOISIIHI U3 3NEKTPUYECKUX OTOMUTEIBHBIX TPUOOPOB B 000rpeBacMble MOMEIICHHUS 110
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15.2 OTOIIUTEJIbHBIE ITPUBOPHI

15.2.1 DnekTpudecKre OTONMUTENBHBIE MPUOOPHI, TPeIHA3HAYCHHBIC JJIs TOMEIIEHUH, TOJKHEI OBITh
craroHapHbiMU. OHH JTOJKHBI OBITH 00OPYIOBAHBI YCTPONCTBAMU, OTKIFOUYAIOIIMMY TUTAHUE B CITydae
HEJIOIYCTHUMOTO TOBBIIICHHS TEMIIEpaTyphbl KOpITyca mpruoopa.

15.2.2 Ecnu Ha OTONUTENBHBIX W HAarpeBaTENBHBIX MPHOOpax He IMPeayCMaTpUBAIOTCS BCTPOCHHBIC
OTKITIOYAOIME YCTPONCTBA, TO TaKkWe YCTPOWCTBA JOJDKHBI OBITH YCTAaHOBJICHBI B ITOMEIICHWH, TIIE
HaXOJATCS 3TH MPHOOPHI.

BrikimrouaTenu TOMKHBI OTKIIIOYATH MTUTAHUE HA BCEX TONIOCAX WU (a3ax.

15.2.3 KoHCTpPYKIUS KOXKYXOB JIEKTPUIESCKUX OTOMUTEIHHBIX TPHOOPOB TOKHA UCKITFOYATh BO3MOXK-
HOCTH Pa3MENIeHHs Ha HUX KaKUX-JIA0O MpPEAMETOB.

15.2.4 CramumoHapHble OTONMUTENbHBIE MPHOOpPHl Ha HampspkeHne 380 B m BeIme, momyckaemble B
COOTBETCTBHU C Tabn. 4.2.3, MOKHBI MMETh 3alIUTHOE HCIOJIHEHHE, HCKIIoYaroliee BO3MOXHOCTh
JIOCTYTIA K YacTsAM O] HANpsDKEHHEM Oe3 MPUMEHEHUs CIEeUabHOTO WHCTpyMeHTa. KoXyXu JOIDKHBI
OBITh CHAOXKEHBI HAITUCIMH, YKa3bIBAIOIINMH HaIpsHKeHUE.

15.2.5 KamOy3Hble 3IEeKTpUYECKHE HarpeBaTelbHbIe NPHOOPHI IOHKHBI W3TOTOBISTHCS TaKHM
00pa3oM, 4TOOBI HCKIIIOYUTH BO3MOKHOCTH CONPHUKOCHOBEHMS TOCYABI C YaCTSIMH, HaXOISIIUMUCS TOJ
HaTpSOHKCHUEM, W 4TOObI yTEeYKa JKUAKOCTSH HE BBI3BIBAJIA KOPOTKOTO 3aMBIKAHUS WM TMOBPEKICHUS
W3O0IIAIINY.

15.2.6 Cayna momxkHa OBITH 000pPYIOBaHA OTPAHHYUTENIEM TEMITEPATyPhl, KOTOPBIN JOKEH OTKITIOYaTh
3NIEKTPOHATPeBaTeNb OT CETH (IIPHU ATOM JOJKHBI 00ECTOYMBATHCS M IENH YIPABICHUS dJIEKTPOHArpeBa-
TeneM), eciu temneparypa B 3oHe 0,3 M oT moxaBosioka npesbimaer 140 °C. B 3Toil 30He MOryT
YCTaHABJIMBATHCS TOJIBKO YCTPOMUCTBA yHPABICHUS SJCKTPOHATPEBATEISIMHU (TEPMOCTATHl M OTPAaHUUUTETH
TEMIIepaTypbl) 1 Kabelan K HUM, BbIIEpKHBaloIIye Temreparypy He meHee 170 °C.

DJIeKTpUYECKUE TIeYH CayH JOJDKHBI OTBeUaTh TpeOoBarmsamM 2.1.5.1 actu VI «IIpotrBonokapHast 3aIiiTay.
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15.3 HATPEBATEJIBHBIE YCTPOMCTBA JIJIS1 TOIIJIMBA, MACJIA Y BOJIBI

15.3.1 Kpome TpeGoBaHMIi HACTOSALIEH TJIaBbl, HArpeBaTeIbHbBIE YCTPOICTBA JOKHBI OTBEYATh TPEOO-
BaHUAM pa3a. 6 yactu X «Komiel, TeruiooOMeHHbIE anmapaTsl U COCYIbI IO AaBICHUEM.

15.3.2 Ilogorpes ToruMBa M Macia ¢ TeMIepaTypoil Berblky Beime 60 °C omycKaeTcs OCyILEeCTBIIATh
ANIEKTPUIESCKAMH TTOZ0TPEBATEISIMU TIPH BBITIONHEHNN TpeboBanmid 15.3.3 u 15.3.4.

15.3.3 IlogorpeBarenpHbIe YCTPOHCTBA TPYyOONPOBOMOB JOKHBI OBITH OOOPYIOBAaHBI CPEACTBAMMU
PETYIIUPOBKU TEMIIEPATYPHI, CBETOBOI CHUTHATH3aIIMEH 0 pexuMax paboThl, a TAKKE CBETOBOU U 3BYKOBOM
CUTHaJM3alMel 0 HEMCIIPaBHOCTAX U MOBBIIEHUH AOMYCTUMON TeMIEepaTyphl.

15.3.4 YcrpoiicTBa momorpesa TOIUIMBAa U Macia B TaHKaX JOJDKHBI OBITH 00OPYIOBaHBI CPElCTBAMH
pETyIMPOBKN TEMIEpaTypsl HarpeBaeMoOMl cpenbl, NaTYMKaMH TEMIEpaTypbl MOBEPXHOCTH
HarpeBaTeIbHBIX JIEMEHTOB, AATYMKAMH MHUHUMAIFHOTO YPOBHS M CPEACTBAMH OTKJIIOUEHHS THTAHUS
HarpeBarTesiel TpH TMPEBBIIIEHUH JIOMYCTUMOTO BEPXHETO Mpesesia TeMIeparypbl U NMPH yMEHBIICHUU
YPOBHSI HMYKE MUHUMAJIBHOTO.

15.3.5 [lomorpesaTenu TOIUIMBA W Maciia JOJDKHBI OBITh 00OpYIOBAaHBI YCTPOMCTBAMH PETYIHPOBKH
TeMIIepaTypbl HarpeBaeMoil cpeasl. He3aBUCUMO OT yCTpOMCTBA PEryIMPOBKU TEMIIEPATyphl HAarpeBaeMoi
CpelBl cienyeT MpelyCMOTPETh YCTPOHCTBO OTKIIIOYEHHS MUTAIOUIETr0 HANpPsHKEHHs! C PyYHOM OTOJIOKH-
POBKOI NIpH JOCTHXEHHUU TEMIIEpPaTyphl MOBEPXHOCTH HArpeBaTENbHOTO 3JIEMEHTa IO KpaiiHel mepe
Ha 15 °C Hmxe Temneparypbl BCIBIIIKH.

Jlg HarpeBaTeNbHBIX 3JIEMEHTOB CaMOPETYIUPYEMOro THIIA 3alllUTa MOXKET HE MPUMEHSTHCS.
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15.4 CUCTEMBI C IPUMEHEHUEM KABEJEN HATPEBA

15.4.1 Cucremamu Cc TpuUMEHEHHEM Kabesjeil HarpeBa s yHAJCHUS JhJa U TMPEJOTBPAIICHUS
o0JieleHeHNsT OCHAILIAIOTCSL CYIOBBIE YCTPOMCTBa, 000pYyIOBaHHE U MIPOCTPAHCTBA, IPEeJHA3HAUCHHBIE JJIS:
BBINTOJIHEHUSI CYTHOM CBOETO OCHOBHOTO Ha3HAUCHHUS (CIOBECHAs XapaKTEPHUCTHKA B CHMBOJIE KJlacca);

COXPaHEHMs yNPaBIIEMOCTH;

COXpaHEHUSI OCTOMYUBOCTH;

0e30macHOCTH 3KHMaXxa (TUIOTHI, IUTIONKH, TPambl, Jieepa U T.II.).

15.4.2 Teronpou3BOOUTENEHOCTh TAKUX CUCTEM JIOJDKHA OBITH HE MEHee:

300 Br/M® [1sl IPOCTPAHCTB OTKPBITHIX MATyb, BEPTONETHBIX IUIOMIAMOK, TPANOB M IEPEXOIHBIX
MOCTHKOB;

200 Br/M? st HaJICTPOEK;

50 Bt/m [uis1 JleepHOTO OTpa)<IeHHs C BHYTPEHHUM OOOTPEBOM.

15.4.3 B cucremax ¢ mpuMEHEHHEM AIIEKTPHUECKUX Kabenel Harpesa JOJDKHO OBITh 0000 0OpaiieHo
BHHMaHHE Ha TEILIoNepeaady MeXIy kKadeimem u o0oTrpeBaeMbIM 000pyIoBaHHEM (TIPOCTPAHCTBOM) IS
addexTrBHOTO 0OOTpEBA.

15.4.4 PacnipenienuTeNbHbIN NIUT JJIs1 YKa3aHHBIX CUCTEM JIOJDKEH OBITh 00OPYI0OBaH:

BaTTMETPOM WJIH aMIIEPMETPOM JUTA MHAUKANWUU OOIIel Harpy3KH;

OTIMYMTENHLHON TaOMMUKON C YKa3aHHEM PacueTHOM Harpy3KH Ka)kAOH LIeH, a TakKe MIUTa B LeJIOM;

YCTPOMCTBOM 3AIIUTHOTO OTKIIOYEHUS Ul KaKIOH Leny;

CUTHAJIBHBIMH JIAMITAMH O BKJIFOUEHUH HArpy3KH IO KaXKIOW IIETIH.

15.4.5 Kabenu HarpeBa JOIDKHBI OBITH 3alIMIICHBI OT Ieperpy3ku B 125 % HOMHHAIBHOTO TOKA IICTTH.
s xabeneil caMOperyaupyeMoro THIIA 3alliTa OT NePerpy3kd MOXKET He MPUMEHSTBCSL.

15.4.6 [Tpumenenne kabeneld HarpeBa IuIst 000rpeBa TPYOOIIPOBOIOB, MPOBOASAIINX TOPIOYKE CPEIbI, a
TaKXXe TPyOOIPOBOIOB U apMaTyphl, PACIIOJIOKEHHBIX BO B3PBIBOOIIACHBIX IOMEILICHUAX U IPOCTPAHCTBAX,
JIOTTYCKAaeTCcs TOJBKO TPH COOTBETCTBYIOUIEM BHJE B3PHIBO3ALIUTHI, MOATBEPKICHHOM CepTH(PHUKATAMU
KOMITETEHTHOH OpraHM3aluy.
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16 KABEJIX 1 ITPOBOJA

16.1 OBIIUE IMOJIOXKEHUA

16.1.1 TpebGoBaHUs HACTOSIIETO pa3eia He PacCIpOCTPAHIIOTCS Ha PaTd0dacTOTHEIC, Tele(OHHBIE, a
TaK)ke CHJIOBBIC Kabenn Ha HampspkeHue cBeime 1000 B.
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16.2 dKNJIbI

16.2.1 XKunst kabeneit, npefHA3HAYCHHBIX JUTSI MATAHUS OTBETCTBEHHBIX MTOTPEOUTENCH, TOIKHEI OBITH
MHOTOIPOBOJIOYHBIMU (cM. Takxke 16.8.1.2). B Tabn. 16.2.1 npuBeeHbI CBEICHUS O MUHUMAILHOM YHCIIE
MIPOBOJIOK B XKHIIE.

Tab6numa 16.2.1

HauMensblee 4uciao NpoBOJIOK B JKHUIIE
HomunainbHas mromans
CCUCHM KUIB, MM KpyIVible HEYIJIOTHEHHBIE IPOBOAHUKI YIUIOTHEHHBIE CEKTOPHBIE U KPYIVIble IPOBOJHUKH

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

Ipumevanue. COOTHOLICHNE HOMUHAIBHEIX ANAMETPOB JIFOOBIX ABYX IIPOBOJIOK B XKHMJIE KaOeleil, yIIIOTHCHHBIX MEXaHHYECKH, HE
JIOJDKHO TpeBBIaTh 3HadeHns 1:1,3, a st xkui, chopMOBaHHBIX T€OMETPUYECKU, HO HE YIUIOTHEHHBIX — 1:1,8.

16.2.2 CoenuHeHUs OTIACIBHBIX IPOBOJIOK KHIIBI JTOJDKHBI OBITHh CMEIIEHBI 10 OTHOIICHHIO APYT K
JIpyTy TIO JUTMHE JKWIIBI Ha paccTosHuN He MeHee 500 mm.

Takue coeauHeHUs HE JODKHBI YXYANIATh MEXaHUYECKUX M DJICKTPUUECKUX CBOMCTB MPOBOJIOKU, HE
JTOJIKHBI U3MEHSITh CEUCHUS MPOBOJIOKU U LIETION KUJIBL.

16.2.3 OraenbHBIE MPOBOJIOKM MEAHBIX JKWJI C PE3UHOBOM W3OISAIUEH MOIKHBI OBITH TTOKPBITHI
MTOJTYAOW MJIM IPYTHM COOTBETCTBYIOIIAM CILTABOM.

MokeT OBITh TOMYIIEHO OTCYTCTBHE IOJIYIABI HIIA IPYTOT0 YCTOWIHBOTO TIPOTHB KOPPO3UHU TTOKPBITHS
Hapy>XHOTO TOBWBAa WJIM BCEX IMPOBOJOK XHUJIBl C PE3MHOBON H3OJSIUEH, €Cld MpeAnpHusTHEM
(M3roTOBUTENIEM) MIPEYCMOTPEHBI MEPBI, FAPaHTUPYIOIIUE, YTO PE3UHOBAS U30JIALIUS HEe Oy/lIeT OKa3bIBaTh
BPEIHOTO BO3/ICHCTBUS HA METAJUT YKHJIBL.

JI1st K1y, IMEIOIIUX IPYTHE BUABI U3OJIAINH, JIY)KCHHS He TpeOyeTrcs.
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16.3 U30JSIHUOHHBIE MATEPHUAJIbI

16.3.1 [{y1s1 n3onsiumm >kuin Kabelnei U MPOBOAOB MOTYT OBITH MPUMEHEHBI H30JISIIIHOHHBIE MaTepHAJIbI,
yKa3aHHbIe B Tabm. 16.3.1.

Tabnuna 16.3.1

Turs O6o3HaueHue Jonyctumast paboyast
U30JLILHOHHBIX MaTepHaioB H30JSILUHI Temmeparypa, °C'

TepMmonuiacTHyeckas macTMacca

TToMMBUHWIXIOPHU]L WIIM COMOIIMMED BUHUI-XJIOPU/A U BUHMJIALETATa PVC 70
DJIacTOMEPHBIH KOMIAYH] MWJIM TePMOPEaKTHBHAsA IJIacTMacca

OTHNeHNpoNMIeHOBast pe3uHa wiH noxo6Has (EPM mmun EPDM) EPR 90
OTHIEHIIPONUIICHOBAs PE3UHA MOBBIMIEHHONW NMPOYHOCTU HEPR 90
ITomuaTHIIeH ceTyaToi CTPYKTYpPhI XLPE 90
Kpemuuitopranuyeckas pe3uHa S 95 95
OruneHnponuieHoBas pesuna wiu nopodxas (EPM nnm EPDM) ¢ 6e3ranoreHHoN KoMIO3ULuen HF EPR 90
OTHICHIPOIMIICHOBAsE PE3UHA MOBBILIEHHONW NMPOYHOCTH ¢ O€3rajloreHHOW KOMIO3ULUeH HF HEPR 90
[TonuATUIIEH CeTYaTOH CTPYKTYpPHI ¢ GE3raloreHHOH KOMIIO3UIUEH HF XLPE 90
KpemHuiiopranudeckast pe3uta ¢ 6e3raJoreHHONH KOMITO3UIHei HF S 95 95
IMonmmonedun cerTyaToi CTPYKTYpHI ¢ OE3ralOreHHOH KOMITO3UIUeH HF 90 90

'Temneparypa npoBoaa Juisi pacueTa TOMYCTHMO# UTHTENBHON HArPY3KH KaGes.
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16.4 OBOJIOYKHN

16.4.1 3ammrtHBIe 0000YKH Kabenei 1 MPOBOAOB MOTYT H3TOTABIMBATHCS U3 HEMETAJUTMUECKUX MaTe-
pHajoB, yKa3aHHBIX B Ta0n. 16.4.1, cBuHIa U Menu.

Tabnuna 16.4.1

Turet O0603HaueHue Honycrumasi pabouast
N30JISIMOHHBIX MaTepHalIOB H30JISILUH Temieparypa, °C

TepMmonuiacTHyeckas macTMacca
TTonMBUHWIXIOPU WIIN COTIONMMED BHHWIXJIOpHJA M BUHWIIALIETATa ST 1 60

ST 2 85
besranorenHass KOMIno3umus SHF 1 85
JacToMepHbIH KOMOAyHJ WJIH TePMO-PeaKTHBHAS MJacTMacca
IonuxnoponpeHosast pe3uHa SE 1 85
XnopcyabHOHUPOBAHHBIN MOJMATHIICH WM XJIOPUPOBAHHAS MOJUATHICHOBAs PE3UHA SH 85
besranorennasi KOMIO3HIHSA SHF 2 85

16.4.2 3amuTHBIC 00OJOYKYU JTOJKHEI OBITH OJMHAKOBOW TOJNIIMHEI, B IPEEaX JOMYCTUMBIX OTKIIO-
HEHHIA, 10 BCEW MPOU3BOICTBEHHON JANTMHe Kabenst u o0nerarh XUkl Kadens KoHneHTpudecku. O00I0uKu
JTIOTDKHBI 00pa30BBIBAaTh HEMPOHHUIIAEMOE MOKPBITHE, INIOTHO MPUJIETAIONIee K 3alIUIIaeMbIM JKUIaM.

16.4.3 CBuHIIOBEIE 000JIOUKH Kabelel ClIemyeT N3roTaBINBaTh M3 COOTBETCTBYIOIINX CIUIABOB, perya-
MEHTHPYEMbIX HAIMOHAJIHHBIMHU CTAHIAPTAMHU.

O0010YKH M3 YHUCTOrO CBHHIIA MOXXHO IMPHMEHSThH TOJIBKO TOTJA, KOrJla CBUHIIOBas 000JI0YKa OyneT
MOKPBITA JOMOTHUTEIHHON 3aIUTHONW 00O0JIO0YKOM.
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16.5 BAINIMTHBIE ITIOKPBITHUA

16.5.1 DxpaHupyromas OIieTKa TOJDKHA M3TOTABIMBATHCS M3 METHOM JIY>KCHOUN MPOBOJIOKU WU U3
TFOMHHUEBOM JICHTHI C MOJMMEPHBIM MOKPBHITHEM U JIPCHAXHBIM JIYKCHBIM MEIHBIM MpoBoaoM. Ecmu
MPUMEHSETCS MeJHas HeNy)KeHas IIPOBOJIOKAa, OHa JOJDKHA OBITH 3allUIIeHa COOTBETCTBYIOIICH
obomoukoii. Heakparupytomiye omieTKd MOTYT H3TOTaBIMBATHCS U3 CTATBHON OIITHKOBAHHOM ITPOBOJIOKH.
OmueTka MoKHA OBITH PABHOMEPHOMW, W €€ IJIOTHOCTh JOJDKHA OBITH Takoil 4ToOBI ee macca Oblia, IO
KpaiiHei Mepe, paBHa 90 % Macchl TpyOKH TOTO e AHaMeTpa, N3TOTOBICHHOW U3 TAKOTO K€ Marepuala u
C TOJNIIMHOM CTEHKH, PaBHOW JUaMETPy MPOBOJIOKU OILICTKU.

16.5.2 Meraiueckas OpoHs TOJDKHA M3TOTABIMBATHCS M3 OTOXKEHHOW M OIIMHKOBAHHOM CTalbHOM
TIPOBOJIOKH WJIV JICHTHI, HAMOTAaHHOHM CIIMPAIFHO ¢ COOTBETCTBYIOIINM IIaroM CITyCKa Ha 000JI0UKY KaOelst
WIM Ha JOTIOJHHTENBHYIO TOAYIIKY Ha 000N0YKe TakMM 00pa3oM, YTOObI 0OpazoBalicsi HEMPEpPHIBHBIN
MWIMHAPUYCCKUIA CJIOH, OO0CECIeUMBAIOINUNA 3allUTy M THOKOCTH ToToBOro kabens. [lo ocoGomy
TpeOOBaHHUIO OPOHSI MOXKET OBITh M3TOTOBIICHA BBINICYKa3aHHBIM METOJOM M3 HEMarHUTHBIX METAJIOB.

16.5.3 bpons mim oruteTka kabems, H3roTOBJIEHHAS U3 CTATBHON JICHTHI HIIH TTPOBOJIOKH, JOJDKHA OBITH
Ha/IeKHO 3aIlHIeHa 0T KOPPO3UH.

16.5.4 Tloxymka nog GpoHIO JOKHA M3TOTABIMBATHCS M3 BIArOCTOMKUX MaTrepHajioB.
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16.6 MAPKMPOBKA

16.6.1 KaGenu ¢ uzomsmuen U3 pe3uHsl UM U3 MOJWBUHIIXJIOpUIA IS MIPe/leNbHbIX TEMIepaTyp Ha
sxuite Beime 60 °C cnenyer 0003HaUYaTh CIOCOOOM, MO3BOJSIONIMM UX UACHTU(MUIIMPOBATS.

16.6.2 XXunbl kabenss MODKHBI OBITH MapKUPOBaHBI CIIOCOOOM, OOECIIEUMBAIOIINM JIOCTATOYHYIO
COXPaHHOCTh MapKUPOBKH.

Y MHOTOXXHITBHBIX KaOeJIel ¢ KHIaMH, PACTIONIOKECHHBIMHI B HECKOJIBKUX KOHIEHTPHUYCCKHUX CIIOSX, IO
KpaiHel mepe, IBe CMEKHbBIE KHJIbI B KXKIIOM CIIO€ CIIEIyeT MapKHPOBaTh Pa3HBIMH I[BETAMH.

16.6.3 Oruecroiikue kabenu NOKHBI HIMETh OTIIMYUTENBHYI0 MAPKHPOBKY.
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16.7 MOHTAXXHBIE ITPOBOJA

16.7.1 [ns BHYTpEHHETO COSIMHCHUS B PACIpECTUTENbHBIX IIUTAaX U JEKTPHYECKHX YCTPOHCTBAX
MOXHO MIPUMEHATH OIHOXWJIBHBIE M30JIMPOBaHHbIE MPoBoaa (cM. Takxke Tabm. 16.3.1).

16.7.2 HeunzonupoBaHHbIE NMPOBOJA W INUHBI JOMYCKAeTCS NMPUMEHSTH JJIsi BHYTPEHHEr0 MOHTa)Xa
SNEKTPUYECKUX YCTPOMCTB. BHemHMI MOHTaXX HEW30JIMPOBAHHBIMU NPOBOAAMH WM IIMHAMHU IOITyC-
KaeTcs TPU YCIIOBUU HAJICKHOTO MX OTPaXKICHHS.
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16.8 KABEJIBHASI CETb

16.8.1 O6mue TpedoBanms.

16.8.1.1 [lomKHBI IPUMEHSATHCS HEPACTPOCTPAHSIONINE TOPSHUE WM HETOPIOUUE KaOeIu U MPOoBOJIa C
ME/IHBIMH JKWUJIAMH, U3TOTOBIICHHBIE M UCIBITAHHBIC B COOTBETCTBUU C TPEOOBAHUSIMH HACTOSIICH YacTH
[IpaBwui, HalMOHANBHBIX CTAHIAPTOB, @ TAKXKE OTBEYAIOIINE COOTBETCTBYIOIINM TPEOOBAHHSIM CTAaHAAPTOB
MD3K: 60092-350, 60092-352, 60092-353, 60092-354, 60092-360, 60092-370, 60092-376.

Kabenn, n3roToBI€HHBIE U UCTIBITAHHBIE B COOTBETCTBHUH CO CTaHIAPTaMH UHBIMU, YEM YKa3aHO BHIIIIE,
MOTYT OBITh JIOIYINEHBI K HMCIIOJNE30BAHUIO Ha CyJaX IMPH YCJIOBUHU, YTO OHM OTBEUAIOT TPEOOBAaHUSAM
MEXTyHapOJHBIX WIIM HAIMOHAJBHBIX CTAHIAPTOB M IO YPOBHIO OE30MACHOCTH SIBISIOTCS SKBHBAJICHT-
HBIMHU WJIM HPEBOCXOAST CTaHIAPThI, YKa3aHHbBIC BBILIE.

IIpumenenust THOKUX Kabenel, ONTUKO-BOJIOKOHHBIX | T.I1., MCTIOIB3YEMBIX IS CIICITHABHEBIX TEIICH,
MOXXET OBITh JOMYIIEHO IPU YCIOBHM, YTO OHHM H3TOTOBIICHBl M WCIBITAHEI B COOTBETCTBHE C
OJTOOPEHHBIMU CTaH[APTaMH.

IIpu »TOM MoOTyT mpuMeHAThCA craHmaptel MOK 60331-23 — mnsa kabeneid mepemadd JaHHBIX
n 60331-25 — ansg ONTHKO-BOJIOKOHHBIX KaOemlew.

B orHomenun wucnbiTaHui Kabeneld Ha OTHECTOMKOCTb JOJDKHBI NPUMEHATHCS CTaHAAPTHI
MDOBK 60331-1 — gns kabenelr ¢ BHemHUM IuamerpoM Oonee 20 MM u MOK 60331-21 nim 60331-2
— JUIS OCTaJIbHBIX KaOemei.

16.8.1.2 JlomxHBI TpUMEHAThCA KaOelu W MPOBOJA C MHOTOIPOBOJIIOYHBIMH JKMJIAMH M TIIOMIAIBIO
MTOTICPEYHOTO CEUCHMSI JKUJIBI HE MEHee:

.1 1,0 MM? — B LeMSIX MUTAHUS, YIPABICHAS M CHTHAIM3AINH OTBETCTBEHHBIX YCTPOMCTB U B LEIISX
MUTaHUS APYTUX YCTPOKHCTB;

20,75 MM — B LEMAX YOPABICHUS U CUTHAIU3ALUU;

.3 0,5 MM® — B LIENSIX KOHTPOIbHO-H3MEPUTEIBHBIX M BHYTPEHHEH CBSI3M C YHCIOM KHII B Kadene He
MEHEE YeThIpeX.

st muTaHusl HEOTBETCTBEHHBIX YCTPOMCTB JIOMYCKAETCs MPUMEHEHHE Kabeneil ¢ OAHOMPOBOIOYHON
JKUJION TUIOIIAfbI0 ceueHus 1,5 MM’ U MeHee.

B mensix mepenaym JaHHBIX MOTYT NPUMEHSATHCS BBICOKOYACTOTHBIE KaOenW C IUaMETPOM JKH-
mer 0,4 — 0,8 MM ¢ y4eTOM MEXaHHYEeCKON MPOYHOCTH TaKuX Kadeneit B coorBeTcTBrH ¢ MOK 60092-370.

16.8.1.3 B cersax ¢ OONpIIMMU MWHIYKTHBHBIMA W €MKOCTHBIMH HAarpy3KamH JOJDKHBI TPUMEHSTHCS
kabenn, pacCunTaHHBIC Ha padodee HANPSKEHUE, PaBHOE MPUOIU3UTEIEHO YIBOCHHOMY HOMHHAIEHOMY
HaMpPsDKEHUIO CETH.

16.8.1.4 HaubomnbIias qormyctuMasi TemIieparypa A U30JSIHH KUkl YCTaHABIHBAEMOTO KaOels nitn
MpoBOoAa JOJDKHA OBITh, MO KpaiHed Mepe, Ha 10°C BhIme NpemycMaTpUBaeMON TeMIIepaTypbl
OKpY>Karouien cpebl.

16.8.1.5 B mecrax, nmoiBep:KeHHBIX BO3AEUCTBUIO HE()TENPOILYKTOB MU APYTON arpecCUBHON Cpesbl,
JTOJDKHBI IPUMEHSATHLCS KaOesu, UMEIoIIre 000JI04KY, CTOMKYIO K BO3JCHCTBUIO TaHHOM cpenbl. Kabenu, He
o0aaronue STUMH CBOWCTBAMH, JIOITYCKAETCSI TIPOKIIAIbIBATh B TAKAX MECTaX TOIBKO B METALTUIECKHIX
TpyOax (cM. 16.8.8).

16.8.1.6 B wmecrax, rme kabeawm MOTYT TOABEPTaThCS MEXAHWUYSCKUM TOBPEKIACHHSIM, JOJDKHBI
MPOKJIA/ILIBATLCS KaOeH, UMCIOIIME COOTBETCTBYIOIIYIO OPOHIO, a KA0CIU IPYTUX TUIIOB JOJDKHBI B TAKHX
MecTax 3allMINaThCs WK MPOKIabIBaThcs B TpyOax (cm. 16.8.8).

16.8.1.7 Kabenu, nutaromue 3JeKTPUICCKHE TPUBOIBI CIPHHKICPHOW CUCTEMBI U IOKapHOTO Hacoca
OT aBapUHHOTO UCTOYHHKA JIEKTPUICCKON dSHEPTHH, TIPOJIOKEHHEIE Yepe3 MIaXThl MAITMHHBIX IOMEIICHUH
KaTeropuu A, kamOy3bl, CYyIIHIbHBIC W JPYTHE MOJ0OHBIC MOMEIIECHUS BBICOKOW MOKAapPHOH OMacHOCTH,
JIOJDKHBI OBITh OTHECTOMKWMU WJIH 3alUIICHHBIMU OT BO3JICHCTBHS TUIAMEHHU.

Brimeyka3zaHHble TpeOOBaHUS KacaloTCs Takke Kalened IUCTAaHIMOHHOTO YIIPaBICHUS 3THX
YCTPOMCTB.
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16.8.1.8 Kabenu ycrpoiicTB, TpeOyeMbIx aisi paOOThl B YCIOBHSAX IOXKapa, BKIIOYas KaOenmn ux
mutaaus (cm. 16.8.1.11), He MOMKHBI MPOKIAABIBATHECSA B TpaccaxX, MPOXOMANINX UYepe3 MOMEIIECHHUSI C
BBICOKOW TMOYKapHOHW omacHOCThIO (cM. 16.8.1.9) m B momomHEeHWE I MacCakKUPCKUX CYIOB — depe3
IJIaBHBIE BEPTHKAIbHBIE MPOTHBOIOKAPHBIE 30HBI, 32 MCKIIOUEHHEM CIydaeB, KOTJa CaMH yCTpOWCTBa
pa3MeIleHbl B 3TUX MOMEUICHHUSX.

B ciayuae HeoOX0qMMOCTH Takoi NMPOKJIagKu KaOenu AOJKHBI OBITh OTHECTOMKUMH B COOTBETCTBHH
c 16.8.1.1.

16.8.1.9 K nmomemieHusM ¢ BBICOKOH MOXKapHOW OMACHOCTBIO OTHOCSTCS:

MAaIlIMHHBIE TIOMEIIEHUS KaTeropuu A;

MOMEILEHHUS, COAIepIKaIe 000opyIoBaHUE I MOATOTOBKU TOIUIMBA M APYTHX JIETKO BOCIUIAMEHSIO-
IIMXCSl BELIECTB;

KaMOy3bl M HMX BCIOMOTaTelbHbIE IOMELICHUS, colepiKalme oO0OpyIOBaHHME Uil HMPUTOTOBIICHUS
I,

MIpaueyHble, copeprkamue o0opyI0BaHHEe ATl CYIIKH;

JKHUJIbIE TIOMEIICHUsI OBBIIIEHHON 0XKapOOacHOCTH;

MaJIsIpHBIE, KJIaJ0BbIe U NMONOOHbIE IOMEIICHUS ISl XPAaHEHHsI BOCIIIIAMEHSFOIUXCS KU IKOCTEH;

3aKpBITBIE M TIOMY3aKpPbIThIE B3PBIBOOMACHBIE ITOMEIEHUS, S KOTOPHIX TpeOyeTcsl yCcTaHOBKa
NEKTPUUECKOTO 000PYIOBaHUS B3PBIBO3AIIMIIIEHHOTO HCIOIHEHHS.

16.8.1.10 KaGenu, pacmpeaeiuTeNbHbBIE YCTPOHCTBA, KOMMYTAI[MOHHBIE W 3allUTHBIC Aammaparsl,
YCTaHOBOYHAS amllapaTrypa, OTHOCALIMECS K 3TUM yCTPOHCTBaM, HOJKHBI OBITh TAKOW KOHCTPYKLUH WIN
YCTaHABIMBATHCS TAKMUM 00pa3oM, 4TOOBI CBECTH K MUHMMYMY BBIXOX U3 CTPOSl 3THX YCTPOWCTB H3-3a
Mmokapa B JIIOOOM OFHOM W3 TaKWX MOMEUICHWH WIIN 30H.

16.8.1.11 K ycrpoiicTBam, TpeOyeMbIM ISl paOOTHI B YCIOBUSX MOXKapa OTHOCSITCS:

aBpajibHasl CUTHAJIU3aLNs;

CHCTEMBI MOKapOTYIICHUS;

CUTHaJIU3alys OOHAPYKCHHUS T0XKapa,;

CUTHAIM3AIHA TPEAYTPEXKACHUS O IMyCKe CHCTEM IOKaPOTYIICHHUS;

YCTpOCTBA yNPaBIECHUS TPOTUBOIIOKAPHBIMH JIBEPSIMU C YKA3aTeNsIMHU UX TTOJIOKEHHS;

YCTpOICTBa yIpaBiICHUs BOJOHETIPOHUIIAEMBIMH JBEPSIMU C YKa3aTeIIMU UX MOJIOXKEHUS U Ipeaynpe-
JIUTEJIbHONW CHUTHAJIM3allheH;

aBapuilHOE OCBELICHUE;

KOMaHAHO-TPAHCISIIHOHHOE YCTPOHCTBO;

HU3KOPACTIOI0KEHHOE OCBEIIEHHE;

JUCTAaHLIMOHHOE aBapUHHOE OTKJIIOUEHHE CHCTEM, paboTa KOTOPHIX MOXKET IMOJAEPKUBATh paclpoc-
TpaHEHHE TOXKapa W/WIK B3pbIBA.

16.8.1.12 IlpumeHeHHWe OTHECTOWKHX KaOejed I YCTpOHCTB, ykazaHHbIX B 16.8.1.11, He
00s13aTeILHO, €CIIH:

.1 Oe30TKa3HOE (DYHKIIMOHHUPOBAHHUE YCTPOMCTB oOeCIeuuBaeTCs, MO KpaiHeH mepe, ABYXIETIICBOM
WIN pajianbHOM MpoKJIaAKol Kabesael, MpoIoKeHHBIX Ha MaKCUMAaJIbHO BO3MOXXHOM YZaJI€HHUU APYT OT
JIpyra, TaK, 4TO MPH BBIXOJE W3 CTPOS OAHOM METIM WM pajuanbHOIO Jyda, OCTABLIMECS COXPAHSIOT
paboToCIOCOOHOCTD YCTPOWCTB;

.2 ycTpoiicTBa UMEIOT CAMOKOHTPOJIb IPU TaKUX MOBPEKACHUIX, KAK KOPOTKOE 3aMbIKaHHE, OODBIB
LeNH, 3aMbIKaHHE Ha KOpIyC WiIM 0e30TKazHoe (YHKIHMOHHPOBAHHE STHX YCTPOHCTB 0OeCIeYMBaCTCS
IyOnupoBaHHEM KalOeneH, NMPOJIOKEHHBIX pa3HBIMH TpaccaMH Ha MaKCHMAalbHO BO3MOXKHOM YIOaleHUU
JpyT OT Jpyra.

16.8.2 Ilogdop kabeJieii 1 NPOBOAOB IO HATPY3KaM.

16.8.2.1 /imTenbHbIC NONMYCTHMbIE TOKOBBIE HArpy3Kd JJIsl ONHOXHJIBHBIX KaOelledl W MPOBOAOB C
Pa3IMYHBIMU M30JIIMOHHBIMUA MaTeprajaMu JTOJDKHBI COOTBETCTBOBATh yKa3aHHBIM B Ta0n. 16.8.2.1.
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Ta6nuua 16.8.2.1
JUTebHBIE I0MYCTHMBbIE TOKOBBIE HATPY3KH OJHOKWILHBIX KabeJieil H MPOBOIOB, A,
¢ H30JIsIIMeEl U3 Pa3IMYHBIX MAaTEPHAJIOB ISl TEMIEPaTyphl OKpYy:Kamouieil cpenst 45 °C

M3onsmonHbIil MaTepuan
Tonusununxnopun| IMonuBuHUIXITIOPH Byrunosas pesuna OtunennponuneHosas | CHIMKOHOBAs pe3nHa
HowmunansHoe ) GBI TeIUIOCTONKHMIA pe3uHa, IOTUITUICH WM MUHEpaJbHAs
CEeUYCHHE JKHIIbI, MM CEeTYaTON CTPYKTYphI H30JISIIUS
MakcumansHoO JomycTuMas pabodast Temmeparypa xuisl, “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
22 32 35 38 42

6 29 41 45 48 55
10 40 57 63 67 75
16 54 76 84 90 100
25 71 100 110 120 135
35 87 125 140 145 165
50 105 150 165 180 200
70 135 190 215 225 255
95 165 230 260 275 310
120 190 270 300 320 360
150 220 310 340 365 410
185 250 350 390 415 470
240 290 415 460 490 —
300 335 475 530 560 —

IIpuBeneHHbIE B 3TOM TAaOIUIIE TOKOBBIE HArpy3KH OTHOCSTCS K CIEAYIONIUM MPOKIaaKaM Kabemneil:

NpOKJIaKe He Oosee mecTr Kabesel B OTHOM My4YKe WM B OJHMH PsiJl C TUIOTHBIM MPHJIETAaHUEM JIPYT K
APYTY;

NpoKJIaKe Kalenel B ABa psifa, HE3aBUCHUMO OT 4Yuclia KaOenel B psdy, IPU yCIOBHH, YTO MEXIY
TPYNIION WM ITyYKOM M3 IIeCTH Kabenel mMeercs CBOOOJHOE MPOCTPAHCTBO ISl IUPKYISALMN BO3TyXa.

IIpn mpokmangke Oonee miecTu kabeneil B IMydKe, KOTOPble MOTYT OBITh OJHOBPEMEHHO HarpyKeHbI
HOMUHAIBHBIM TOKOM, WJIM TPH OTCYTCTBHM CBOOOIHOTO TMPOCTPAHCTBA MEXKIY HUMH IS LHUPKYJSLUA
BO3/yXa JOIyCTHMbIE TaONHIel TOKOBbIE HAIPY3KH JUISl JAHHOTO CEUEHHs IOJLKHBI ObITh CHIKEHBI Ha 15 %
(xoappumment 0,85).

16.8.2.2 BennunHa HOMUHAIBHBIX Harpy30K B aMIIepax sl CEYeHNH, MpUBeIeHHBIX B Ta0m. 16.8.2.1, a
TaKKe [T JTI0OBIX CEYeHUH PacCUUTHIBAIOTCA MO dopMyIie

I=a5%6%, (16.8.2.2)

e o, — KO3((UIMEHT, COOTBETCTBYIOUIMHA MAKCHMAaJIbHO IOIyCTUMOH pabodell TemIepaType KU, KOTOPBII
ompenensercs mo Taon. 16.8.2.2;
S — HOMHHAJIBHOE CEYEHUE >KUIIBL.

16.8.2.3 [onycTuMble TOKOBBIE HAarpy3KH AJISl IBYX-, TPEX- M YETHIPEXKUIBHBIX KaOeJel JOIKHBI
ONpEneNsIThCs IMyTeM CHIDKCHUS Harpy3KH, yKa3aHHOHW B Ta0n. 16.8.2.1 ans maHHOro ceueHwHs, NpH
MIOMOLIH CJIEAYIOIIUX ITONPABOYHBIX KO3((UIMEHTOB:

0,85 — st MBYXKWJIBHBIX Kabesei,

0,70 — m1st TpeX- U YETBIPEXKUIBHBIX KaOelei.

16.8.2.4 [lomycTMBbIe TOKOBBIE HArpy3KH KaOenel U IPOBOJIOB, YCTAHOBIEHHBIX B IIETISAX C TOBTOPHO-
KPaTKOBPEMEHHOM WJIM KpaTKOBPEMEHHOI Harpy3KoH, JOJKHBI ONPENeISIThCS YMHOKEHUEM JJIUTEIbHBIX
Harpy30K kaOemed, yka3aHHbIX B Ta0m. 16.8.2.1 nim BeiOpannbix no 16.8.2.2, Ha monpaBodHbIe K0d(du-
[IUEHTHI, yKa3aHHbIE B Ta0n. 16.8.2.4.

16.8.2.5 [lommycTiMbIe TOKOBBIE Harpy3KH, yKa3aHHbIE B TaOI. 16.8.2.1, mpuBeaeHsI s TeMIIepaTyphl
OKpy»Karolieil cpensl, paBHoii 45 °C.

ITonpaBounble k03¢ HUIMEHTHI IS [IepecyeTa JOIyCTUMbIX Harpy30K, KOTOPbIE JOKHBI BBOIUTHCS B
3aBHCHUMOCTH OT TEMITepaTyphl OKpY>KafoIIeH cpenbl, MpUBEACHBI B TaOm. 16.8.2.5.
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Tabnuma 16.8.2.2
MaxkcuManbHO JOMyCTHMAast Koo bHIuenT o, 11 HOMUHATBHOR [UIOMAT CEUSHHS KHITBI S, MM”
pabouast Temmeparypa xuisl, “C

=25 <25
60 9,5 8
65 11 10
70 12 11,5
75 13,5 13
80 15 15
85 16 16
90 17 18
95 18 20

Tabnuna 16.8.2.4
IMonpaBounble kO3GPUIHEHTHI 115 Kabeleil U NPOBOJOB ¢ METANJINYECKOIi U 6€3 MeTAJINYeCKOii 000/104KH

TIOBTOPHO-KPaTKOBPEMEHHBIN PEXKUM KparkoBpemenHast padora KparkoBpemenHas pabora
TIB 40% 30 muH 60 MuH
Homunansnoe
CeUeHUE KUIbl, MM> KaGeu n nposozia
¢ METATMYECKH- | 6e3 MeTaJuInyuec- |¢ METAJUTMYECKIUMH| 0€3 METaIMIECKHUX | ¢ METANIMYECKHU- | 6€3 MeTallIIeCKUX
MH 000JI0YKaMH | KHX 000JI0YeK 000J10uKaMu 000J104eK MH 000JI0UYKaMHK 000J104eK
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
I . Ta6unuma 16.8.2.5
onpaBoYHble KO3PPUIUEHTHI B 3aBUCHMOCTH OT TeMINePaTypbl OKPY:Karowmel cpeabl
MakcuMaibHO Temmneparypa okpyxatomeii cpensi, “C
JonycTumast pabouast
TEMIIeparypa *KHJbl, 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
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16.8.2.6 IIpu nonOope kabenelt i KOHEYHBIX IIETIeH OCBEIICHUS WIM HarpeBaTelbHBIX IPUOOPOB HE
JTOTDKHBI TIPAMEHSTHCSI HUKAaKHe TONPaBOYHbIE KO3(PHUIIMEHTH TOKOBOI HAarpy3Kd W OJHOBPEMEHHOCTH.

16.8.2.7 Kabenm momkHBI OBITH pacCUMTaHBI TAaKUM 00pa3oM, 4TOOBI OHM MOINIM BBIAEPXKATb
MAKCHMAaJbHBI NPOTEKAEMBI IO LENM TOK KOPOTKOIO 3aMBIKAHUS C YYETOM TOKOBPEMEHHOMU
XapaKTEPUCTUKH 3aIIUTHBIX YCTPOICTB M MHKOBOIO 3HAYEHMUS OKMJAEMOI0 TOKa KOPOTKOTO 3aMBIKaHUS
B [IEPBOM MOJIYIIEPUOJE.

16.8.2.8 Kabenun, mpokiragsiBacMble MTapaJIeIbHO IS OMHON M TOH e (a3bl WIH TOIOCa, JTOJDKHBI
GBITH OJHOTO THIIA, HPOKIABIBATECS COBMECTHO M MMETh OJMHAKOBBIC CEdeHHs He MeHee 10 MM>
OJIMHAKOBYIO JIJIMHY.

16.8.3 BriOop muiomanm cedeHusi kadesjieid Ha JOMyCTHMOe NMajJeHNe HANPS/KeHH.

16.8.3.1 ITlagenune HampsokeHUs Ha Kabese, COCNHMHSIONIEM TE€HEpaTophl C TJABHBIM pacIpe-
JISNATENBHBIM IIIATOM WJIA C aBapUIHBIM PaclpeNeTUTENbHBIM IIUTOM, He JOJDKHO MpeBhImaTh 1 %.

16.8.3.2 Ilamenne HANPsOKCHUS MEXKIY COOPHBIMH IMMTWHAMH TJIABHOTO PACIIPEACIHTEIHLHOTO MATA
WM aBapUMHOTO pacHpeAeNuTeNbHOTO INUTa W JIOOBIMH TOYKAMH YCTaHOBKHM HpPH HOPMAalbHBIX
YCIOBUAX pabOTHl HE JOJDKHO IMpeBbIaTh 6 % HOMUHAIBLHOTO HANPSIKECHHsS, a I MOoTpeOuTenei,
MATaeMBIX OT aKKyMYJIATODHOUW OaTapew ¢ HOMHHAJIbHBIM HampsokeHueMm no 50 B, sra BemmumnHa
MOXeT ObITh yBennueHa g0 10 %.

Junst neneld CUTHANBHO-OTIIMYUTENBHBIX (OHApEH MOXKET ObITh MOTPEOOBAHO OTpaHHYCHUE MalleHHS
HanpspKEHHUsT Ha MEHBIIYIO BEIHYHHY Ul 00eclieueHHsl TpeOyeMBbIX CBETOBBIX XapaKTEPHUCTHK.

[Ipu KpaTKOBpEMEHHBIX HArpy3Kax, HallpUMep, IMPU IMyCKe DIIEKTPHUYSCKUX JIBUTATENEN, MOTYT OBITh
JIOTTYIIIEHBI OOJNBIITNE TTaJCHNS HAPSHKEHUs, €CITH 9TO HE BRI3OBET HAPYIICHHUS B pabOTe CyIOBOU ANEKTPH-
YECKOM YCTaHOBKH.

16.8.3.3 KabGenu, ciyxaiue JUis TUTaHUS SJICKTPUUCSCKUX JIBUTATENICH MEPEMEHHOTO TOKA C MPSMBIM
MYCKOM, JOJDKHBI OBITh TaK PacCUMTaHbl, YTOOBI MaJeHNE HANPSUKEHHUS Ha KIIEMMax JABHUTATeNsl B MOMEHT
MyCcKa He MpeBbILao 25 % HOMMHAJIBFHOTO HANpPSHKCHHMS.

16.8.4 Ilpoxknanka kabeJieil.

16.8.4.1 Kabenu n0mKHBI OBITH MPOJIOKEHBI 10 BO3MOXXHOCTH TI0 TMPSMBIM M TOCTYITHBIM TPaccaM.

Tpaccel MOMKHBI TPOXOAWUTH YEpe3 MecTa, B KOTOpPHIX Kabenu He OyAyT IIOIBEpPrarbCcsi Ipo-
JIOJDKUTEIBHOMY BO3JIEHCTBHIO Macia, TOIUIMBA, BOABI U YPE3MEPHOIO BHEIIHETO MO0TpeBa.

KaGenpHbIE Tpacchl TOMKHBI HAXOMUTHCS Ha paccTosHUHM He MeHee 100 MM OT MCTOYHHUKOB TerLIa.

16.8.4.2 Ha paccrosiuuu meHee 50 MM OT JBOWHOIO JHA M OT IMCTEPHBI TOILJIMBAa WJIM Macjia He
JTOTDKHBI TTPOKJIA/IBIBATECS HUKaKhe KaOelw.

OT HapyXHON OOMmMMBKH, a TakKXe OT MNPOTHBOIMOXAPHBIX, BOJOHENPOHHUIAEMBIX U
ra30HENPOHUIIAEMBIX TIEpeOOPOK 1 Nanyd Kabenu NOJKHBI HAaXOAUTHCS Ha PACCTOSIHUM He MeHee 20 MM.

16.8.4.3 Ilpu mpoknanke KaOeIbHBIX ITyYKOB, HE HCIBITAHHBIX HAa PACIpOCTPAHEHHE IUIAMEHH,
JIOJDKHBI OBITH TPETYCMOTPEHBI CIEAYIOUINE MEPHI:

.1 momKHBI OBITH MPUMEHEHBI OTHE3aJepKUBAIOIINE KOHCTPYKIMH, MO KpaifHed Mmepe, Tuma B-0
(cm. Taoke 2.1.2.5 gactu VI «llporuBonoxkapHas 3amura») Ha BXOAax KaOENbHBIX ITyYKOB B IJIaBHBIH
pacupelenuTeNbHbI IIUT, aBapUIHBIA pPACIPENCIUTENbHBIA [UT, LEHTPAIbHBIE IIOCThl YIPAaBICHUS,
IIUTHl LIEHTPAJIN30BAHHOIO YTIPABJIEHUS CHUJIOBOM YCTAaHOBKOM M MEXaHM3MOB OTBETCTBEHHOIO Ha3-
Ha4YeHHs, a TAKKe Ha KaXXJIOM KOHIIC TTOJHOCTBIO 3aKPHITHIX Tpacc (cM. puc. 16.8.4.3-1);

.2 B 3aKpBITBIX M TONY3aKPHITHIX MOMEMICHUSAX W MPOCTPAHCTBAX KaOEIbHBIE ITyYKH, YIOKEHHBIE B
MOJTY3aKPBITBIX M OTKPBITHIX TPaccax, JOIKHBI OBITh 3alIHIICHBL:

OTHECTOMKON Maccoii, HAIOKEHHOU MO BCEW JJIMHE UIsl BEPTUKAIBHBIX TpacC M y4acTKaMH JUIMHOM 1 M ¢
uHTepBaIaMd 14 M 111 TOPH3OHTANBHBIX Tpacc (cM. puc. 16.8.4.3.2-1), wim myTeM NpUMEHEHUS
OTHE3aJIePKUBAIOIINX KOHCTpYKIWK Thma B-0, mo kpaiiHeii Mepe, Ha KakaoW BTOpOH mMmaimyOe WM depe3
KaKIbIe 6 M JUISI BEPTUKATIBHBIX TPACC U Uepe3 Kakple 14 M ISl TOPH30HTATBHBIX Tpace (cM. puc. 16.8.4.3.2-2).
Orxe3zasiepKUBaroIie KOHCTPYKIMH JODKHBI BBITONHATBCS U3 CTATBHBIX JMCTOB TOMIMHON HE MeHee 3 MM U
pa3Mepamy, yKa3aHHBIMHU Ha puc. 16.8.4.3.2-2;

.3 kaOenmpHBIE TYYKH, MPOKIAABIBAEMBIE B TPY30BBIX TPIOMaX, MOJDKHBI OBITh 3aIIUIICHBI ITyTeM
MIPUMEHEHUS OTHE3aEPKUBAIOIINX KOHCTpYKIMHA Tuna B-0, mo kpaliHell Mepe, B OKOHEUHOCTSIX TPIOMA.
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KOHCMpYKyUs

‘ Oznezadeparcugarowas
‘ muna B-0

Puc. 16.8.4.3.1 3ammra MOTHOCTHIO 3aKPHITON KabenbpHOM Tpacchl Trma B-0
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Puc. 16.8.4.3.2-1 3ammra kabeabHOM TpacChl OTHECTONKOM Maccoi
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Puc. 16.8.4.3.2-2 3ammra kaOeqbHBIX TPACC OTHE3AJECPIKUBAIOLIMMHU KOHCTPYKUUsAMH THa B-O

16.8.4.4 Kabenu c HapyXHOW MeTa/UIMYECKOW OOONOYKOW JOMycKaeTcs NpPOKIaJbIBaTh Ha
KOHCTPYKILHMSAX U3 JIETKOTO METalla WM KPETUTh C MIOMOIIBIO CKOO M3 JIETKOTO METajlla TOJBKO B CITydae
MPUMEHEHUS HAJIEKHOW aHTUKOPPO3UOHHOM 3aIlMTHI.

16.8.4.5 B Tpromax cyXxOrpy3HBIX CYIOB, MpeIHA3HAYCHHBIX IS TIEPEBO3KH OMACHBIX TPY30B, KaK
MPaBUJIO, TIPOKJIAJIKA TPAH3UTHBIX KaOenel He JOITyCcKaeTCsl.

B ciayyae HeoOXOAMMOCTH TaKOW MPOKIIAIKU JOJKHBI ObITH BHIITONHEHBI TpeOoBaHus 2.9.

16.8.4.6 KaGenu, nmpokiaasiBaeMbie Ha PHIOOJIOBHBIX Cy/laX B MECTaX, IMOIBEPKEHHBIX JEHCTBUIO COJIH,
JTIOJDKHBI OBITH COOTBETCTBEHHO 3AIUIIEHBI KOKyXaMH WJIH UMETh O00OJIOUKH, CTOWKHE K BO3ICHCTBUIO
COJIH.

16.8.4.7 PexomeHyeTcss He MPOKJIAIbIBaTh KaOENM IMOJ[ HACTHJIOM MAIIMHHBIX momenieHuid. Ecnu
Takas MPoKJIaJKa HeoOXoquMa, KaOeln JODKHBI MTPOKIIAAbIBATHECS B METAIUTMYSCKUX TPYOax WM B 3aKphI-
THIX KaHanmax (cMm. 16.8.8).

16.8.4.8 Y kabeneii, mpoKIaapIBaeMbIX Yepe3 pacIINpUTEIbHBIC COCTUHEHUS KOPITyca, JOKHEI OBITh
MPEeIyCMOTPEHBI KOMIICHCAIIMOHHBIEC METIH PaAUyCOM, AJOCTaTOYHBIM ISl TAKOTO coequHeHus. BHyTpeH-
HUH TUaMeTp MeTIU JOJKeH ObITh He MeHee 12 Hapy)KHBIX JHaMEeTPOB KaOers.

16.8.4.9 Ilpoknanka xabenelt ¢ M30JANKMEN HA pa3HbBIE OIMMYCTHMBIE TEMIEPaTyphl B OOMIMX KaOeb-
HBEIX Tpaccax JIOJDKHA OCYIIECTBIATHCS TakuM 00pa3oM, 4YTOOBI KaOenw HE HarpeBajuCh BHINIC
JIOTTYCTUMOM TeMIIepaTyphl.

16.8.4.10 KaGenu c pa3HBIMH 3alIUTHBIMH OOOJIOYKAMH, W3 KOTOPBIX MEHEE CTOMKHE MOTYT
MOJIBEPTaThCs MOBPEKACHUIO, HE TOJDKHBI TIPOKIIA IBIBATHCS B 00MIeH TpyOe, 00IIeM jkenode Wiu Jpyrum
CrocoO0OM COBMECTHOH HE3aKpPEIUICHHOW MPOKJIAIKH.
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16.8.4.11 XXuiibl MHOTOXXHITBHBIX KaOellel He JOJDKHBI UCTIONB30BaThCS ISl TMTaHUSI U YTIPABIICHUS HE
CBSI3aHHBIX IPYT C APYI'OM OTBETCTBEHHBIX yCTPOMCTB.

B MHOTOXMIEHOM Kabese He IOIMyCKaeTcs MPUMEHEHHE OIHOBPEMEHHO 0€30MacHOT0 HaNpPSKEHHUS U
pabounx HANPSKEHUH, MPEBHIMIAIOIINX 0€30MacHBIE.

16.8.4.12 Ilpn muTaHuu YCTPOWCTB MO JABYM OTACIBbHBIM (PUAepaM OHHU JOJDKHBI MPOKIIAABIBATHCS
PasHBIMH TPACCaMU, 110 BO3MOXKHOCTH Ha MaKCHMaJIbHOM PacCTOSIHUM APYT OT APyra B TOPU30HTAILHOM U
BEPTUKAJILHOM HalpaBiICHUSX.

16.8.4.13 Ilpu npoxianke kabenel B KaHaIax W APYTHX KOHCTPYKIIMSX, M3TOTOBJICHHBIX M3 TOPIOYUX
MaTepualioB, pPalOHBI TPOKIAAKH KaOened IODKHBI OBbITh 3aIMUINEHBl OT BO3TOPAHUS C MOMOIIBIO
OTHE3ALUTHBIX CPEICTB TaKUX, KaK OOIMIIOBKA, MMOKPHITUS WM IPOIUTKA.

16.8.4.14 I[poxnansiBacMble KaOeITM HE TODKHBI OBITH YTOIUIEHBI B TEIIOBYIO WITH 3BYKOBYIO H3OJISIIHIO,
€CIIM OHA W3TOTOBJIEHA W3 TOPrOYMX MarepuanoB. OT Takoil M30/SLMK Kabenu IOJDKHBI ObITh OTIETICHBI
OOJIMTIOBKOM M3 HErOPIOUEro MaTepralia WM PacIoIOKEHBI Ha PacCTOSHUN He MeHee 20 MM OT Hee.

IIpu npoxnajnke B TEIIOBOW WM 3BYKOBOM H3OJISILIMM, W3TOTOBJICHHON M3 HETOPIOYMX MaTrepUalioB,
Ka0eM JOJDKHBI ObITh PACCUMTAHBI C COOTBETCTBYIOLIMM CHU)KEHHEM Harpy3KH.

16.8.4.15 Kabenm, mpokiagpiBaeéMble B OXJKIAEMBIX TOMEIICHHUSIX, JOJDKHBI WMETh 3allUTHYIO
000109Ky W3 MeTajula, MOJIMXJIOPONPEHOBON pe3WHBl M W3 JAPYTroro MaTepuana, CTOWKOTO K
BO3/ICWCTBUIO XOJIOANUIBHOTO areHTa.

Ecnm kabenn MMeroT OpOHIO, OHa AOJKHA OBITH HaAJIEKAIIUM 00pa3oM 3alliuIIeHa OT KOPPO3UH.

16.8.4.16 KaGenp B oxJiaJaeMbIX MMOMENICHHUAX OJDKEH IMPOKIAABIBATECA Ha TephOpUPOBAHHBIX
NaHeSIX WIM MOCTaX U KPEMHUTHCS TaKUM CIHOCOOOM, 4TOOBI COXPAaHWIOCH CBOOOAHOE MPOCTPAHCTBO
MeXIy KabelleM u CTeHKaMHy TioMereHus. [lanenn, MOCTBI 1 KpemesKHbIe CKOOBI TOJDKHBI OBITH 3alUIIEHBI
OT KOpPpPO3UH.

Ecnu kabeny nepecekaroT TEIIOBYIO U30JISILHIO OXJIAXKJAEMOTO IOMEILEHHUS, OHH JJOJKHBI IIPOXOJAUTH
gyepe3 Hee MoJ MPSAMBIM YITIOM B COOTBETCTBYIOIICH BTYINIKE, YIJIOTHEHHOH ¢ 00€UX CTOPOH.

16.8.4.17 Ilpu npoxiaake kadeneit TOJDKHBI OBITh BBIACPKAHB MHHUMAJIbHBIC BHYTPCHHHE PaJIHYCHI
n3rnboB kabemnelr B coorBeTcTBUH ¢ Tabm. 16.8.4.17.

Taonuma 16.8.4.17

Tun xabens
Buemnuit nuametp MuHUMAaJIBHBII
Marepuan U30I1UU Bup 3amurtHON 0605109KH Kkabens, MM paauyc u3rubda
Kabes Kabes Kabes
Pe3nHa nnm noJaMBUHUIXIIOPH] BpoHnpoBaHne MeTaJUIMYecKol JeHTol miH mpoBosokoil | JIro6oit 10d
Merajunueckas omeTka JIro6oit 6d
CruiaB cBUHIA U OpOHS JIro6oit 6d
Jlo 9,5 3d
Jpyrue 060104KH 9.5 10 25.4 4d
Cseiine 25,4 6d
JlakoTkaHb Jrobast JIro6oit 8d
MusnepanbHas U30JSAINS Mertamnuyeckas Ho 7 2d
7 mo 12,7 3d
Csoie 12,7 4d
DTHIeHNpOoNUIeHOBas pe3una Wi | [TomynpoBoasiast /i MeTaInIecKast 25 u Gonee 10d
MOJIMITUJICH CeTYATOH CTPYKTypbI

MuHUMaNbHbIE BHYTPEHHUE PaIiyChl H3rH0a BEICOKOYACTOTHBIX KalOelnel nepenayn JaHHbIX JTOJKHBI
COCTaBJIATh HE MEHee 8 BHEIIHMX JMAMETPOB JUISi HEIKPAaHHPOBAHHBIX M 10 BHEIIHHMX AWAMETPOB VIS
9KpaHWPOBAaHHBIX Kalenei.
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16.8.4.18 Kabenu u 3a3eMisionye mepeMpluKi 000pYI0BaHUs, YCTAHOBICHHOTO Ha aMOPTH3aTopax,
JTOTDKHBI OBITH TIO/IBEJIEHBI TAKMM 00pa3oM, 4TOOBI OHM HE TOBPEXKJAINCH B YCIOBHIX JKCILTyaTallvu.

16.8.4.19 Kabenwn, mpokitagsiBacMble Ha OTKPBITHIX 9aCTSAX CYJHA M Ma4TaX, JOJDKHEI OBITH 3aIUIICHBI
OT OPSIMOTO BO3JEHCTBUS COJHEUHOUW pajuallvu.

16.8.5 Kpenuenue kadeJeii.

16.8.5.1 KaGenu H0omKHBI OBITH COOTBETCTBEHHO 3aKPEIICHBI C MIOMOIIIBIO0 CKOO, 3a)KHMOB, 000WM U T.IL.,
W3TOTOBIIEHHBIX U3 METaIlIa JIM00 HETOPIOYEro WM TPYAHOBOCIUIAMEHSOIIETOCS MaTepHaa.

IToBepxHOCTH KpEIUIeHUsI TOJDKHA OBITh JOCTAaTOYHO IIMPOKOW M HE JOJKHA MMETh OCTPBIX KpPaes.
Kpemnienust momkHBI OBITH TOAOOpaHBl TakuM 00pa3oM, YTOOBI KabeidW Kpemwinch IMPOYHO Oe3
MOBPEKACHUS UX 3AIIUTHBIX 00OIOUEK.

16.8.5.2 PaccrosiHus MexIy KperuieHHsMH KaOeied Mpu TOPU3OHTAIBHON MPOKJIANKe HE JOJKHBI
MPEBBIMIATH TPUBEICHHBIX B Tabn. 16.8.5.2.

Tabnuma 16.8.5.2

BHeunuit juamerp kabens, MM PaccrosiHue Mexy KperuleHUsIMH, MM, Julsl KaOenei
CBBIIIE bi(¢] 6e3 OpoHM ¢ Opomeit ¢ MHHEPaJILHON U30ILIIuei
— 8 200 250 300
8 13 250 300 370
13 20 300 350 450
20 30 350 400 450
30 — 400 450 450

IIpu npoxnazake KabeIbHBIX Tpacc Ha KaOENbHBIX JIECTHUIAX BHYTPU MMOMEUIEHUH PacCTOSTHHE MEXILY
KpeIJICHUsIMH Kabeleii MoxeT ObITh yBennueHo A0 900 mm. IIpu 3TOM paccTosHME MEXAY OmopaMu
KaOeNbHBIX Tpacc (TMepeKIaHbBI JISCTHHIIBI) HE JOKHO mpeBbimath 400 MM.

[Ipu BepTHKaIBHON MpOKIAAKe KaOelel STH pacCTOSHHUS MOTYT OBITh yBeNWYeHHI Ha 25 %.

16.8.5.3 Kpemnenue kabeneil AOKHO OBITH BEITIOTHEHO TAaKUM 0O0pa3oM, YTOOBI MEXaHHUYCCKHC
yCHJIUS, BOHUKAIOINE B KaOemnsax, He MepeJaBajuch Ha UX BBOJBI U NMPUCOEAMHEHUS.

16.8.5.4 KaGenpHble Tpacchl W KaOenu, MPOKJIagbIBaeMble MapajieNbHO OOIIMBKE KOpIyca CyaHa,
JIOTDKHBI KpENUThCs K Habopy Kopryca, a He K OOIIMBKE.

Ha BomonenpoHuiaeMpIx mepebopkax M MauTax KaOenH IOJKHBI KPEHUTHCS Ha CIIEIUATBHBIX KOH-
CTPYKIUAX (KacceTrax, MOCTax, MOAYIIKax U T. II.).

16.8.5.5 Kabenmn, umaymme mapauielbHO TmepebopKaM, IMOABEPKEHHBIM OTHOTEBAHUIO, OJDKHBI
MPOKJIAJABIBATHCS HA MOCTUKAX WM Ha MEPPOPUPOBAHHBIX MAHENAX TAKAM 00pa3oM, 4TOOBI COXPaHUIIOCH
MPOCTPAHCTBO MEXIY KaOelsIMu U TepeOOpPKaMH.

16.8.5.6 KaGenpHbIC TpacChl JOJDKHBI MPOKIIAIBIBATHECS ¢ MUHUMAIBHBIM YHCIIOM TIepeceyeHuil. B Mecrax
niepecedeHrsi kKalemsl TOJDKHBI MPUMEHSATHCS MOCTHUKH. MEXIy MOCTHKOM M TEepeKpEIINBaIOIeHCS ¢ HUM
KaOeIbHOM TPacCOi JOIDKEH OCTaBaTHCS BO3MYIITHBIN 3a30p HE MEHEE 5 MM.

16.8.5.7 Jlns1 cynoB U3 HEMPOBOAAIIUX MAaTEPUATIOB JIOIYCKAETCsI paBHOIICHHAs 3aMeHa TPEOOBaHUM 110
MPOKJIAJIKe, KPEIJICHUIO U YIJIOTHEHUIO POXOJ0B Kalenel 1 kabelbHBIX Tpacc, npenbssiusieMbix [IpaBu-
JaMH K CTaJbHBIM Cy/laM, OOYCJIOBIICHHBIX TEXHOJIOTHEH H3TOTOBIICHUS KOPITYCOB M3 HETPOBOJISIINX
MaTepHalioB, IPUMEHAEMBIMI MaTeprUaTaMd M T.II.

16.8.6 IIpoxonsl kadeseii Yepe3 Maayobl U MepedOPKH.

16.8.6.1 IIpoxomsr kabenell Yyepe3 BOAOHETIPOHUIIAEMbBIE, Ta30HETIPOHUIIAEMBIE U MTPOTHBOIIOKAPHBIC
nepe0OpKU 1 NMayObl JOKHBI OBITh YIUIOTHEHBI.

VIUIOTHEHHST B MecTax IPOXOMOB KaOeneil depe3 yKa3aHHbBIE MepeOOpKH W TMadyObl HE JIOIDKHBI
CHIDKATh MX HETPOHUIIAEMOCTh, IIPUYEM Ha KaOesln He JTOJDKHBI MepeaBaThCsl YCUIUS, BO3HUKAIOIINE OT
yapyrux aedopMaimii Kopiyca.

16.8.6.2 Ilpu npoxyaake kadens yepe3 NMPOHHULIAEMbIE MEPEOOPKH WIIM 3JIEMEHTHI Ha0opa TOJIIUHOM
MeHee 6 MM B OTBEpCTHS Ui mpoxona Kabened MOJDKHBI yCTaHABIMBATHCS OOJMIIOBKH WIIM BTYIKH,
MpeIoXpaHsIonre Kabeab OT MOBPEKICHHUI.
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[Ipu tommmue mepebopok wim Habopa 6 MM W 0ojee yCTaHaBIMBATh OOJHMIIOBKY HWIIM BTYIKY HE
TpeOyeTcsi, HO KPOMKH OTBEPCTHSI JOJKHBI OBITh 3aKPYIJICHBL.

16.8.6.3 Ilpoxiragka kabeseil depe3 BOAOHEIPOHHUIIAEMEIE TTATYOBI JODKHA OBITh BBIIOJHEHA OJTHUM
U3 CIEAYIOUINX CIIOCOOOB:

.1 B MeTaymnueckux TpyOax (cTosikax), BRICTYMAIONUX HaJl Many0ol Ha BeICOTY He MeHee 900 MM, B
MecTax, IJie BO3MOXKHBI MEXaHWYECKUE MMOBPEXICHUS Kabess, U Ha BHICOTY HE MEHEe BBICOTHI KOMUHICA
JIBEpEH ISl TaHHOTO TOMEIEHHs, TJie TaKas BO3MOXXKHOCTh OTCYTCTBYET;

.2 B 00mMX METAJUIMUECKUX CTaKaHaX WM B KOPOOKAaxX C JOMOJTHHUTEIHHON 3aImmTol Kabemneit
KOXXyXaMH BBICOTOM, yka3zaHHOHM B 16.8.6.3.1.

KopoOku 10mKHBI OBITH YIJIOTHEHBI KAOCIBHBIMU MacCaMH, a TPYObl JTODKHBI UMETh CAIbHUKU WIIN
OBITh YIUIOTHEHBI KaOeIbHOW MacCoi.

16.8.6.4 BayTpeHHee monepeyHoe ceueHne KakIoTo MPOXo/1a TOJDKHO OBITh 3aIIOJTHEHO KaOeIsIMH He
6oxee yem Ha 40 %. [ MOITYIBHBIX CHCTEM YIUIOTHEHHUS CTEICHD 3aIIOIHEHUS TIPOX0/a ONPEACIeTCS B
COOTBETCTBUHU C 0I0OPEHHOI KOHCTpYKLHEH.

16.8.7 YnjioTHUTEIbHBIE MACCHI.

16.8.7.1 Jlnsa 3amonHEHUS KaOETbHBIX KOPOOOK B BOJOHEIPOHHUIIAEMBIX Iepebopkax M Mmaimybax
JIOTDKHBI TIPUMEHATHCS YIUIOTHUTEIbHBIE MACChl, OOJIAZAfOIINe XOPOIINM CIETUIEHHEM C BHYTPEHHHUMH
MOBEPXHOCTSIMU KaOENBHBIX KOPOOOK W 000NOuKamMu Kabenel, CTOMKUMH K BO3ICHCTBHUIO BOIBI H
He()TENPOYKTOB, HE JAOIUMH yCAJ0K U HAPYIICHUIH TePMETUYHOCTH NIPU JUTHTEIBHOMN SKCILTyaTalliu B
YCJIOBHUSIX, OTOBOpPEeHHBIX B 2.1.1 u 2.1.2.

16.8.7.2 YmiotHeHUs KaOeIbHBIX IPOXOIOB UYepe3 IMPOTHBOIIOKAPHBIC IMEPEOOPKH TOKHBI OBITH
TaKUMH{, YTOOBI OHW BBIIEPKAIH CTAHAAPTHOE HCIBITAHHE OTHECTOWKOCTH, IPEILyCMOTPEHHOE IS
nepe6opku nanHoro tuma B 2.1.2 wactu VI «lIpoTuBonoxkapHast 3amiuray.

16.8.8 Ilpokaanka kaleseil B Tpydax U ka0eIbHBIX KaHaJaxX.

16.8.8.1 Merammuveckne TpyObl U KaHaNbl, B KOTOPBIX MPOKJIAIBIBAIOTCA KaOeH, JOJKHBI OBITh
3alUIIEeHbl OT KOPPO3WH C BHYTPEHHEH U Hapy>KHOU CTOPOHBI. BHYTpEHHSSI TOBEPXHOCTH TPYO U KaHAIOB
JIOJDKHA OBITH POBHOW M Tyaakod. KoHIBI TpyO M KaHAIOB MOJKHBEI OBITH 00pabOTaHBI WIIH 3aIUIICHBI
TakuM 00pa3oM, 4TOOBI PH BTATHBAHUH KaOelu HE TOIBEPralich MOBPEKICHHIO.

Kabenu ¢ 0605104Koii 13 CBUHLA, HE HMEIOIINE AOMOJHUTEIBHOTO 3alIUTHOTO TOKPBITHS, HE JOJKHBI
MPOKJIA/IBIBATECS B TPYOax M KaHaJax.

16.8.8.2 Pagnyc n3ruba TpyOsI ¥ KaHaNa JOJDKEH OBITH HE MEHBIIE IOITYCTHMOTO AJISl TIPOJIOKEHHOTO B
Hel kabenst camoro Ooubioro auamerpa (cm. 16.8.4.18).

16.8.8.3 CymmapHas 1uromaap MONEPEUHBIX CEUEHHWH BCEX KaOesel, OmpeesicHHAsl 10 WX BHEIIHUM
JIMamMeTpaM, He JOoJbkHA mpeBblmarh 40 % Tiomaau BHYTPEHHETO MOMEPEYHOro CeueHus TpyObl U KaHaia.

16.8.8.4 TpyObl u KaHaNBl OHKHBI OBITh MEXaHWYECKU W AJIEKTPUUYECKHA HEMPEPHIBHBIMH H OBITH
HAJIe)KHO 3a3€MJICHBI, €CITH ATO 3a3eMJICHHE YKe HE OCYIIECTBIEHO CITOCOOOM MPOKIIATKU TPYO U KaHAIIOB.

16.8.8.5 TpyObI 11 KaHAIBI JOJDKHBI MTPOKIIAABIBATHCS TaK, YTOOBI B HUX HE MOTJIA CKAaIUTMBAThCS BOJA.
[Tpu HeoOXomMMOCTH B TpyOaxX M KaHajax IOJDKHBI MPEIyCMaTpPUBAThCsl BEHTHIISIIIMOHHBIE OTBEPCTHUS 110
BO3MOXXHOCTH B CaMbIX BBICOKHMX M HHU3KHX TOYKaX TaK, YTOOBI OOECIEUMBANIACH IIUPKYIISIUS BO3AyXa U
MpeIoTBpaIaiach KOHAeH Al napoB. OTBepcTrs B TPyOax M KaHallaX JOIMyCKATCS TOJBKO B MECTaXx,
TJie 9TO HE YBEIMYMBaET OMACHOCTH B3phIBAa WIIHM TOXKapa.

16.8.8.6 TpyOnI 1 KaHAIBI I MPOKIAAKN Kabeiel, KOTOphle TMPOJIOKEHEBI B0 KOPIyca CylHa U B
KOTOPBIX MOTYT BO3HHMKATh IOBPEXKJCHUS, BhI3BaHHBIC jaedopMaiiueil kopiyca CynHa, JHOJDKHBI HMMETh
KOMITCHCAI[HOHHBIE YCTPOMCTRA.

16.8.8.7 Ecim B cooTBeTcTBUU ¢ 16.8.1.1 pasperieHo nmpuMeHeHHE KaOellel ¢ Toprovei 000I0IKOH, TO
WX TPOKJIA/IKa JOJDKHA MPOU3BOAUTHCS B METAIUITMUECKUAX TPpyDax.

16.8.8.8 KabGemnu, nposioykeHHbIE B TPyOax M KaHaJIaX MO BEPTUKAJH, JOJDKHBI ObITh 3aKPEIUICHBI TaK,
4TOOBI OHU HE MOBPEXKAAIHNCH OT PACTSHKEHHS M3-3a COOCTBEHHOTO BeEca.

16.8.8.9 JlomyckaeTcs mpuMeHEHHE KaOENbHBIX XKeIOOOB/3aIIMTHRIX KOXYXOB OJOOPEHHOTO THIIA,
W3TOTOBJICHHBIX W3 aPMHUPOBAHHBIX W HEAPMHUPOBAHHBIX TEPMOIUIACTHYHBIX TOJIMMEPHBIX MAaTepUaloB,
Takux Kak nmonuBuHMWIXIopuz (PVC) mwmu apmuposanHas BojokHOM miactMacca (FRP).
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3alUTHBIN KOXKYX IPU 3TOM JIOJDKEH UMETh 3aMKHYTO€ KPYIVIOE HITU JIPYroe 3aMKHYTOE CEYeHUE.

16.8.8.10 KaGenpHBIC >keT00a/3aUTHBIC KOKYXH M3 TIOJIMMEPHBIX MAaTephajoB JODKHBI OBITH
CHa0XEHbl META/UNIMYECKMMH KPEIUICHUSIMH M CTSDKKaAaMU JUIsl TOro, 4TOObI B cllydae I[oXKapa
MPEIOTBPATUTh TaJCHUE 3TUX KEI000B, KOXKYXOB M Kabelied W n30ekaTh TPaBMHUPOBAHUS IMEPCOHAIIA
WM 3aTrPOMOXKJICHUSI MTyTeH 3BaKyalliH.

KaGenpHble xen00a/3alUTHBIE KOXKYXH W3 MOJUMEPHBIX MaTepUAIOB, MPOJIOKEHHBIE HA OTKPBITHIX
nanxy0ax, JOJDKHBI OBITh 3aIUIIEHBI OT YIBTPadHUOIETOBOTO U3IYUCHHUS.

16.8.8.11 Beconas Harpy3ka Ha KaOelbHBIE KeJI00a/3anUTHRIE KOKYXH U3 TOJIMMEPHBIX MaTepHaIoB
JIOJDKHA OBITH B Ipejenax 0e30macHoi paboueil Harpysku, ompezensieMol Ha MCHBITaHUSIX. PaccTrosHne
MEX]y Y3JIaMH UX KPEIUICHUS JOJDKHO BRIOMPATHCS C YUETOM PEKOMEHJIAIMA H3TOTOBUTES, HO TIPU STOM
JIOJDKHO OBITH HE 0oJiee OINpeNeieHHBIX MPH UCIBITAaHUAX Oe30macHoi paboueil Harpy3Ku.

Kak mpaBuio, paccTosiHre MeXIy KpeIUIEHHUSIMH HE JOJKHO MPEBBIIIATh 2 M.

[Ipu onpenencHr MECT YCTAHOBKHU Y3JIOB KPEIUICHUS M PACCTOSIHUN MEKIY HUMH CIIEAYET YUUTHIBATh
crenytomue GakTopel: pa3Mepsl Kel0OOB/KOKYXOB, MEXaHHYECKUE U (PU3UUECKUE CBOWCTBA MaTepHaa,
M3 KOTOPOTO OHU M3TOTOBIIEHBI, UX MAaCCy, HAarpy3Ky, BHI3BAaHHYIO BECOM KalOesei, BHEIIHUMH CHIJIAMHU,
YCUIIUSIMU Ha pacTsDKEHHE W BHOpanuel, MakCUMalbHOE YCKOPEHHE BHOpAIiH, KOTOPOMY MOTYT OBITh
MOJBEPTHYTHI KEI00a/KOKYXH, a TaK)Ke BO3MOKHBIE KOMOMHAIIMK 3TUX (PaKTOPOB.

16.8.8.12 CymmapHasi IoIaab MOMEPEUYHBIX CEUCHUU BCEX KaOeyel, MPOJOKEHHBIX B KaOCThbHBIX
KeIr00ax/3alUTHRIX KOXKYXaX W3 TOJMMEPHBIX MAaTEpUANOB, KPOME CIy4acB OJUHOYHON MPOKIaIKU
kaOeneil, He ObKHA TpeBbimarh 40 % IDI0Mau BHYTPEHHETO MOMEPEYHOr0 CEUeHHS Kello0a/KoxKyxa.

16.8.9 CneunanbHble TpeGOBaHMS K NMPOKJIAJKe OMHOKUIbHBIX Kalesieil epeMeHHOro ToKa.

16.8.9.1 Pexomenyercsi He IPUMEHATh OAHOKWIIbHBIE Kabeu uisl mepeMeHHoro Toka. Ecim nmpokiaaka
Takux Kabesell HeoOxomuma, TO Kabend Ha HOMHHAIBHYIO CHITy TOKa, MpeBbImaromryio 20 A, IOIDKHBI
VAOBJIICTBOPATH CIIEIYIONIMM TPEOOBAHUSM:

.1 xabenu He MOKHBI UMETh MOKPBITHH U3 MArHUTHOTO MaTepHaa;

.2 xabenu, OTHOCSIIHECS K OJHOHW IIeTH, AOJDKHBI MPOKJIAIBIBaTHCS B OJHON Tpacce WM B OJHOM
METAJIMYECKON TPYyOe ¥ UMETh MUHUMAJIbHO BO3MOXHYIO JUTHHY. JlomycKaeTcs MPOKIIaaKa Takux Kadeei
Ka)XIOTO B CBOEM HEMarHWTHOM JKpaHe (TpyOe), 3a3eMJICHHOM B OJHOIM TOYKE M HM30JUPOBAHHOM OT
JKPaHOB JIPyTrux Kabeyed u Kopryca CylHa;

.3 xa0enbpHBIE KPEIUICHUs, 32 UCKIIFOYCHUEM H3TOTOBJICHHBIX M3 HEMAarHUTHBIX MAaTepUANIOB, JTOJKHEI
OXBATHIBaTh BCE OJHOKWIIbHBIE KaOeIH OIHOW IEeNH;

4 paccrosHUE MEXTy KabelnssMu JTOJDKHO OBITH HE 0ojiee OAHOTO JauaMeTpa Kades.

16.8.9.2 TIpu mpokiagke OAHOKHUIBHBIX Kabenel depes mepeOOpKH MM ManyObl, MEXAy KaOemsMu,
OTHOCSIIUMUCS K OJTHOM IICTH, HE JOJDKCH HAXOUThCS MArHUTHBIA Marepuai. PaccTosHie Mex Iy TaKuMu
Ka0enssMU ¥ MarHUTHBIMU MaTepUaNaMu JOJKHO OBITh He MeHee 50 M.

16.8.9.3 Ecimm ogHOXWIBHBIE KaOenw ¢ HOMHHAJIBHBIM TOKOM Oonee 250 A NpOKIaabIBAIOTCS
MapajuieibHO CTaJIbHBIM KOHCTPYKIHUSAM, TO PACCTOSHHE MEXAy KaOeasIMH W STHUMH KOHCTPYKIHUSIMHU
JIOJDKHO OBITH HEe MeHee 50 MM.

16.8.9.4 [Ipu npokiazike OJHOKUIILHBIX Ka0esei IIona s ceueHus oonee 185 MM JIOJDKHO TIpUMe-
HATBCS KPOCCHpOBaHWE Kabenel depe3 mpoMexyTku He Oonee 15 . [lpm mmmue xabeneir mo 30 m
KpOCCHpOBaHUE HE TpedyeTcs.

16.8.9.5 MHOTOXWMIbHBIE KaOeTH ¢ MapauieIbHO COSTMHEHHBIMU JKHJIAMHU JTOJDKHBI TTPOKITATBIBATHCS
KaK OJIHOXKUJIBHBIC U Ha HUX JIOJDKHBI PACIPOCTPAHSATHCS BCe TPEOOBAHUS JIJISl OJTHOKUIBHBIX KaOee.

16.8.10 Ioak/roueHue U coelHeHUe KabdeJieil.

16.8.10.1 Konrper kabemst ¢ pe3nHOBOW HM30JIAIMCH, BBOTUMBIC B MAIIMHBI, ammapaTsl, pacipeaeiiu-
TEJIbHBIC YCTPOMCTBA U IPyroe 000PyI0BaHUE, TOKHBI MMETh KOHTAKTHOE, 3alIUTHOE U YIJIOTHUTEIbHOE
OKOHIICBAaHUs, 00ECIICUNBAIOIINE HAJCKHBIA AIEKTPUUCSCKUN KOHTAKT M HE JOMyCKArOIIue MPOHUKHOBE-
HUs BJard BHYTPb KaOeisl, a TaKXkKe 3allUIIaroNiie H30JSAIUI0 KU Kabels OT MEXaHWYSCKHX
MOBPEXKICHUH, BO3IEUCTBUS BO3IyXa U MACISHBIX MapoB.

B mecrax nmoakirodeHns KUITbI Kabems ¢ Pe3HHOBOW M30JISIIHEH JODKHBI MIMETh 3alllUTy U30JSIUH OT
MOBPEXKIEHUS (TIEpETUPAHNS U T. 1I.).
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16.8.10.2 3amwurtHas oOoyouka KaOens, BBOAMMOIO B YCTPOMCTBO, JOJKHA BXOIWUTh BHYTPb
yCcTpoiicTBa He MeHee yeM Ha 10 mMM.

16.8.10.3 CoenuHenne kabeneil B MecTax WX Pa3BETBICHHA JOJDKHO TPOU3BOAMWTHCA B Pa3BeT-
BUTEJIBHBIX KOPOOKaX ¢ MOMOIIBIO 32KHMOB.

16.8.10.4 Eciin npu npokinazake kabeneit TpeOyroTcst 100aBOUHBIE COSANHEHNUS, OHU TOJKHBI OCYIIECT-
BJIATBHCS B COOTBETCTBYIOLINX COSAMHUTEIBHBIX KOPOOKaX, CHaOXKEHHBIX 3asKUMaMu. CoeTMHEHHUE B 11€JI0M
JOJDKHO OBITh 3alUIIEHO OT BIMSHHUS BHELIHUX YCIOBUH. MoryT ObITH NOIYLIEHBI IPyTH€ CIIOCOOBI
coenMHeHns Kabemeil Mo TeXHOJIOTHH, 0fo0peHHon Peructpom.
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16.9 IIIMHOITPOBO/IBI, TPOKJIAJIBIBAEMBIE BHE PACIIPEJIEJIMTEJIbHBIX YCTPOMCTB

16.9.1 O0nacTs pacnpocTpaHeHus.

16.9.1.1 TpeboBaHus HACTOSILEH ITIaBBl PACIPOCTPAHSIIOTCS Ha IIMHOMIPOBOBL, IPOKIAbIBACMbIC BHE
pacrpeneIuTeIbHbIX YCTPONCTB BMECTO Kadeeid, i1l MMTaHusI CEKIUH H/UIH Pacipe/IeIUTENbHBIX IIIUTOB
wm norpeduteneil. J[aHHBIE IMWHONPOBOABI HE PEKOMEHAYETCS YCTaHABIWBAaTh BO B3PHIBOOIACHBIX
MOMEMICHNAX W TMPOCTPAHCTBAX, a TAK)KE Ha OTKPHITHIX Maiy0ax.

16.9.2. KoHcTpyKIusl cHcTeM HIMHONPOBOIOB.

CucTeMbl IIMHONPOBOIOB B cOOpE MOTYT BKJIIOYATh B cEOsL:

.1 sekTpuyYeckre MPOBOAHUKH (ITMHOMPOBO/IBI), BKJIFOUasi HEHTpAIbHBIE M 3a3eMJISIOIINE TPOBOIHU-
KH ¥ H30JISITOPEI,

.2 3aIMTHBIE KOHCTPYKITUH (KaHAJIBI);

.3 coeauHUTENbHBIE U PAa3BETBUTENBHBIE YCTPOICTBA;

.4 ycTpolicTBa poxoza depe3 mainyosl U mepe0opKu;

.5 3ammTHBIE YCTPOUCTBA;

.6 ycTpoiicTBa KpemieHus K naixyoaMm u rnepedopkam;

.7 pazzaenuTeNbHble YCTPOICTBA.

16.9.3 O0mue TpedoBanms.

16.9.3.1 YpoBeHb 0e30MacHOCTH M HAJAEKHOCTH CYJOBOH CETH, BKIIOYAOIIEH B ceOsl IIMHOMPOBOIEI,
JTOJDKEH OBITh, IO KpaifHel Mepe, SPKBUBAJEHTHBIM YPOBHIO CYIOBOW KaOEIbHOW CETH.

16.9.3.2 Cucrempl IIMHOMPOBOJOB JMOJDKHBI OTBEYATh COOTBETCTBYIOIIUM TPEOOBAHUSM CTaHIAp-
ToB MOK 61439-1 1 61439-6.

16.9.3.3 Cucrembl MIMHOMPOBOAOB, MX 3JEMEHTHl M YCTPOWCTBA IOJDKHBI HAJCKHO paboTaTh NpH
TeMIepaTypax okpy:xarouei cpeast ot 0 o 45 °C.

16.9.3.4 CucteMbl HIMHOMPOBOJOB JOHKHBI UMETh CJIEYIONINEe MUHUMAaJIbHbIE CTENEHU 3alllUThI:

UL cyXux momemieHuit — [P 54;

JUIS BIIaJKHBIX MomerneHuii — I[P 56.

B cucremax ¢ BO3MOXKHBIM 00pa3oBaHHMEM KOHACHCATa NOJKHBI OBITH HPETyCMOTPEHBI YCTPOWUCTBA
aBTOMATHYECKOTO YAAJICHHS BOJIBI.

16.9.3.5 3ammuTHBIC KOHCTPYKITUH TOJDKHBI 00J1a1aTh JOCTATOYHONW MPOYHOCTHIO, YTOOBI IPOTHBOC-
TOSITh BO3MOKHBIM MEXaHWYECKHM YCHIIUSAM Ha OOpTy CynHa.

16.9.3.6 B oTHOImIEHUH HCIBITAHUI CHCTEMBI B COOpPEe Ha OTHECTOMKOCTH OJIKHBI PUMEHSTHCS
craraaptel MOK 60332-1-1 u 60332-1-2.

[Ipoxoapl MIUHOMIPOBOIOB 4Yepe3 MaiyObl U TEepeOOpPKU He JODKHBI YXyANIATh MEXaHHYECKUE W
MIPOTHBOIIOXKAPHBIE CBOICTBA, a TaK)Ke BOAOHENPOHHUIIAEMOCTh NMaIyd W MepedopoK, Yepe3 KOTOpble OHU
TIPOXOJISIT.

BryTpeHHee ycTpoicTBO KaHAOB JOKHO UMETh TaKyIo )K€ CTETIeHb MTPOTHBOIOKAPHOM 3alUTHI, KaK
U TIepeceKaeMble MeperopoaKu.

16.9.4 CnenuanbHble TPeOOBAHUS.

16.9.4.1 OTBeTcTBEHHBIE YCTpOWCTBa, TpeOyrommue IyOTUpOBaHUS NWUTaHHS, ITOJDKHBI OBITH
MOJKJIIOUEHBI Yepe3 OTAENbHBIE CHCTEMBI MIMHOMPOBOAOB. HencrnpaBHOCTh OMHON CHCTEMBI HE JOJDKHA
Hapymarh paboTy AyOnupyromei.

16.9.4.2 IIpu pacmonoXeHH! CUCTEMBl HUKE BEpXHEW HEMPEephIBHOM NairyObl, MAHEBPEHHOCTh CY/HA,
a Takke 0e30MacHOCTh AKWMNAaKa W IMAacCAXHUPOB HE JOJDKHBI HAPYIIAThCS B CIIy4ae 3aTOIUIEHHUS OJHOTO
BOJIOHETIPOHUIIAEMOT'0 OTCEKa BHE MAIIMHHOTO OT/IEICHUSI.

16.9.4.3 1lIuHONPOBOABI OCHOBHOTO U aBapUHHOIO MUTAHUS HE JOJDKHBI YCTAHABIMBATHCS B OOIIEM
KaHae.

16.9.4.4 JlomkHBI OBITH MPETyCMOTPEHBI pa3feIUTENbHbIE YCTPONCTBA IS BO3MOXKHOCTH O0C-
JMY>XKUBaHWsI CUCTEMBI W pas3JelieHHs MOBPEXACHHBIX dYacTed. Tam, rme cucrema MPOXOJUT 4epes
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MPOTHUBOIIOXKAPHBIE KOHCTPYKIHH, pPAa3AelIUTEIbHbIE YCTPONCTBA MOJDKHBI OBITH YCTAHOBIEHBI Ha
MUATAIOIIENH CTOPOHE.

16.9.5 3amuTHBIE yeTpOiicTBA.

16.9.5.1 PacmpoctpaneHue SJIEKTPUYECKOW IyTH IO IIMHOMPOBOAAM JOJDKHO TIPEIOTBPAIIAThCS
JyTOBBIMH OapbepaMu WIH JAPYTMMH TOAXOASIIUME CpPEACTBAMH, TAaKUMHU KaK, B CIy4ae CHCTEM C
HEU30JIUPOBAHHBIMY [IIMHAMH, HCIIOJIb30BAHHE TOKOOTPAHHYUBAIOIINX BBIKITFOUATEIICH
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17 TPEBHBIE JIEKTPUYECKHUE YCTAHOBKH

17.1 OBIIUE IMOJIOXKXEHUA

17.1.1 TpeOGoBaHUS HACTOSAIIETO pasfeiia PacCIPOCTPAHIIOTCS Ha BCe TPEOHBIC JICKTPHUCCKUE

ycranoBkH (I'0Y) u ux obopynoBaHue, a TaK)Ke Ha U3TOTOBJICHUE, MOHTaX ¥ HCITBITAHUS, B TOM YHUCIIE!

.1 reHepaTOpHI U UX MEPBUYHBIE IBUTATEINH;

.2 pacnpenenuTeNbHbIE IIUTHI;

.3 TpaHCchOopMaTOPBl/PEaKTOPHI;

.4 TIOTyTIPOBOTHUKOBEIE TTpeoOpa3oBarenu yacTothsl (I111Y);

.5 TpeOHBIE ANMEKTPUUECKNE TBUTATEIN;

.6 ycrpoiicta (0110k1) BO30OYXICHUS;

.7 ycrpoiictBa (610ku) cuctemsl ynpasieHus ['DY, ycrpoiictBa (6moku) cuctemsl koHTpois (AIIC,
MHIUKAIKS ¥ PErHcTpanys apaMeTpoB), a TAK)KE CUCTEMBbI 3aIlUTHI;

.8 croBBIE IIMHOTIPOBOBI 1 KAOETBHBIE TPACCHI CHCTEM IIPOM3BOACTBA M PACIIPECIICHHUS JIEKTPOSHEPTUI
B [DV.

17.1.2 TpeGoBaHus HACTOSILErO paslesia He PacHpOCTPAHSIOTCS HA HOCOBBIE W KOPMOBBIE MOAPYIIHU-
BAIOIIME yCTPOICTBA, SBISIOLUINECS BCIIOMOTaTeIbHBIMH YCTPOHCTBAMH YNPABIICHUS CYIHOM.

17.1.3 B ciyuae, xorma Ha CygHE yCTaHOBJIEHA TpeOHAas DIIEKTpUUECKas YCTaHOBKA, OHA JOJDKHA
OTBEYaTh TPEOOBAHMUAM HACTOAIIETO pa3zesia M MPUMEHHMBIX TpeOOBaHUI APYTHX Pa3/IeloB HACTOSIIEH
gactd. [Ipu 3TOM K OCHOBHOMY CHMBOITY Kitacca nobasinsercs 3Hak EPP B cooTBeTcTBUM ¢ TPeOOBAHUSAMHU
2.2.12 yactu | «Knaccudukanus».

17.1.4 Dnextpuyeckoe 000pyaoBaHHE T'PEOHON 3IEKTPUUECKOM YCTAaHOBKH MJOJDKHO OTBEYaTh
TpeOOBaHMAM APYIMX pa3feioB M IVIaB HacTosmed yactu [IpaBui, ecnu B HacroslneM pasfeine He
OTOBOPEHO WHOE.

17.1.5 B aiexkTpuYecKHx LEMsAX T'PeOHBIX 3JEKTPUUYECKHX YCTAaHOBOK JOIMYCKAaeTcs IpHUMEHEHHE
HanpsKeHWH, He TPEBBIIIAIOIINX yKa3aHHbIe B 4.2 u pa3a. 18

17.1.6 B momenieHusIX 3MEKTPUUECKUX MAIIWH, PAcIpeeTUTENbHBIX IUTOB U MyJIHTOB YIIPABICHHS
PEKOMEHAYETCS IPEeLyCMaTpUBaTh 3JIEKTPHUECKOE OTOIJIICHUE.

17.1.7 Ilom reHeparopaMyd W ABUTATEISIMH TPEOHOW DIIEKTPUUCCKOM YCTAaHOBKH JODKHO OBITH
YCTaHOBJIEHO CTaIlMOHApPHOE OCBEIICHHUE.

17.1.8 Yactu rpeOHBIX 3JIEKTPUYECKHX MAIlWH (ABUTATENed M I'C€HEPaTOpPOB), PACIOIOKEHHbIE MO
HACTUJIOM, JTOJDKHBI MMETh CTETEHb 3allUThl He Hike, yeM [P56.

Ecny oHM MOMENIAaloTCsl B CYXOM OTCEKE MJIM 3alUIIEHbI OT MONaJaHusl BOAbI BOJOHEIPOHUIIAEMBIM
(yHIAMEHTOM U €CJIH, KPOME TOTO, IMEETCS] CHTHAIIM3AINs, CpadaThIBAIONIas PH TIOMaJaHUH BOABI B 3TOT
OTCEK, TO MOXET OBITh JOIMYIIeHa CTeNeHb 3amuThl 1P23.

17.1.9 B xopmycax TpeOHBIX JIIEKTPHYECKUX [IBUTATENICH, TE€HEPaTOpOB, MOIYHPOBOAHUKOBBIX
npeoOpa3oBaresiell, Ipyrux KOMIIOHEHTOB ['DY, noKHBI OBITH NperycMOTPEHBI YCTPOMCTBa, mpe-
ISTCTBYIOLIME OOpa30BaHMIO M CKOIUICHHMIO BJIard W KOHJCHCATa, OCOOCHHO B MNEPHUOABI JJIUTEIBHBIX
CTOSIHOK. DTUMH YCTPOMCTBAMU MOTYT OBITh 3JIEKTPUUYECKHE HArpeBaTeNd, OCYIINTENIN BO3LyXa U T. II.

17.1.10 I'peOHast saeKkTpHyecKas YCTaHOBKa JOIDKHA OBITH OOOpYAOBaHA YCTPOWCTBOM KOHTPOJIA
COIIPOTHUBIICHUS W30JISIIIMHU, OTBEYAIOIINM TpeOoBaHuaM 2.11.
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17.2 ONPEJEJIEHUSA U ITOACHEHUMSA

17.2.1 B HacrodmieM paszese MPUHATH CIEAYIONINE ONpeAeTIeHNs U MOsICHEHHUS:

A3uMyTanbHBIA NPUBOJ — MPUBOA, OOSCICUMBAIONIMN MOBOPOT MPOIYILCHBHOTO OJIOKa
BOKPYT' BEPTUKaJIbHOH OCH.
I'maBubl mocT ynpaBiaeHnus ['DOY — mocr ympapieHUs DNIaBHOW HOPOMYyIbCUBHOM

YCTAaHOBKOM, HA KOTOPOM MMEETCS BaxTa B YCIOBHUAX XO7a B MOpE.

'pebuas pnekTpuueckas yctanoBka (DY) — xommuekc o6opymoBaHus sl pacmpe-
JICJICHUST W TPeoO0pa3OBaHUs AICKTPUUSCKOW SHEPrUU B MEXAHHYECKYHO) C LEIBI0 BOCHPOU3BEIACHUS
3aJIaHHOTO YIOpa TPeOHBIM JIBHIKUTENEM (IIBHKUTEIISIMH).

HAyOnumpoBaHHBH JAaTYHK — JAaTYMK C JABYMsI UyBCTBHUTEIBHBIMH 3JEMEHTAMH B OJHOM
KOpIyce.

Enuunas snekTpolsHepreTruueckas yctanoBka (EDDY ) — anekrposHepreTudeckas
yCTaHOBKa, o0bennHeHHast ¢ DY, obecnieunBaromeil Xoa CynHa.

MecTHBI# MOCT ynpaBiIeHHUS — IOCT YINPaBIECHHUS, PacHojaraeMblii B MeCT€ yCTaHOBKH
MOJTYTIPOBOTHUKOBEIX ITpeoOpazoBarenert yactotsl ([1I11Y) mm BHEMIHNX ycTporcTB (OI0KOB) yrpaBieHUs
COJl, npeaHa3Ha4YCHHBIN isi 00pa30BaHUs M BBEACHUS B CHCTEMY 3ajaronmx mapamerpos jyis [1ITY,
HE3aBUCUMBIX OT MapaMeTpoB, 3aJaHHBIX C CHUCTEMBbI AUCTaHIMOHHOTO ympaieHus (CHAY) u mpyrux
BHEIIHUX OTPaHUYCHUH.

[IpuBox B tommone (IIII I'DJ]) — mnpomylbCcHBHas yCTaHOBKa, B KOTOPOH TpeOHOI
DEKTPUYECKUN JBUTATEIh PACTIONOKEH B CICIHATHHO MPEIHA3HAYCHHOW T HETO MOTPY)KHOM
MIOBOPOTHOM TOHAOJE CyJHA.

PesepBuUpOBaHHBIHN JaTYyUK — JBAa OTIACIBHBIX JATYMKA B OTICIBHBIX KOPIYCax, yCTAHOB-
JICHHBIX JJI KOHTPOIIS OJHOTO U TOTO Xe MapaMeTpa.
Cuctema nsnekrponBuxenaus (CDOJ[) — mnemocTHeli HabOp B3aWMMOCBSI3aHHBIX

(YyHKIMOHAIBHBIX 3BEHBEB, PEATM30BAHHBIX B JJIEKTponpuBoaax DY, B3amMOIEHCTBYIOMHX C
HCTOYHHUKOM DJIEKTPOIHEPrUM Uil YIPaBIECHUS YNOPOM C 3aJaHHBIMM JUHAMUYECKUMH
XapaKTepUCTUKaMH U 110 3a/laHHBIM aJITOPUTMaM.

DOnexkTpodHepreTruuyeckas yctaHoBka (DDVY) — KOMIUIEKC CyZOBOTO 3JEKTPO-
TEXHUUYECKOTO0 000pYI0BaHMs, OOBEANHEHHOIO MPOLECCOM MPOM3BOACTBA, PACHPEACICHU U Ipeodpa3o-
BaHUS DJJIEKTPUYECKOW DHEPruu B JpYrHe BUABI JHEPruu (MEXaHHYECKYlO, TEIJIOBYIO, CBETOBYIO,
XUMHUYECKYIO U T.IL
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17.3 CTPYKTYPA I'PEBHBIX 2JIEKTPHYECKHUX YCTAHOBOK (I'9Y)

17.3.1 B cocTaB rpeOHOM 371€KTPHYECCKON YCTAHOBKH, OTYYAIOMIEH U HCIIOIB3YIOIIEH AJIEKTPUIECKYTO
SHEPrHUI0 MIEPEMEHHOTO TOKa, BXOAUT ciedyloliee o00opynoBaHue:

.1 T1aBHBIE TeHEepaTOPhI IEPEMEHHOTO TOKA CO CBOMMHU YCTPONUCTBAMH YIIPAaBJICHUS] — HE MeHee 2 IIT.;

.2 TnaBHBIA pacupenenutenbHblii muT (I'PLL), pa3meneHHBIN Ha OBE YacTH MEKCEKIIMOHHBIM
aBTOMATHYECKUM BBIKIIIOUATENIEM, WIH Pa3beAMHNTEIEM;

.3 cunoBble TpaHCPOPMATOPHI, U TaNbBAHMUYECKOH Pa3BA3KH WIIM NMPeoOpa3oBaHUsl HANPSHKEHUS
I'PLL B nanpsokenus [1ITY — mo ogHOMY ATl KaXXIOTO MPeoOpa3oBares;

.4 cunoseie IIITY mias muranms 'O — He MeHee 2 T,

.5 ycrpoiictBo (0JI0K) yHpaBiIeHUsT WM KOHTPOIUIEP CHCTEMBI JJIEKTPOIBIKECHNS — HE MEHee 2 IIT;

.6 TpeOHoii snmexTpuyeckuii nurarensd (I'31) - onue wmm Oonee.

17.3.2 JIns rpeOHBIX 3MEKTPUYECKUX YCTAaHOBOK ¢ ofHMM ['OJl, CHUHXpOHHbIE, aCHHXPOHHBIE U
BEHTHIILHO-UHAYKTOpHBIE ['DJ] AOIKHBI MMETh JIB€ CHUCTEMBI CTAaTOPHBIX OOMOTOK, KOTOPhIE MOTJIH OBl
HE3aBUCUMO OTKIII0YaThcs OoT cooTBercTByromero IIITY. Kaxmeri ITITY momkeH OBITH paccuuTaH, IO
Kpaitaeir mepe, Ha 50 % HOMHHAIBHON MOITHOCTH TPEeOHON 3JIEKTpHUUEcKOr ycTraHOBKH. Ilpn Hammanm
Heckobkux D]l B I'DY Ha obmmiem Bamy ¢ ABHXKUTENNEM WM HeCKOMbkux ['DY Ha cymHe momyckaercs
npumenenure ['D]] ¢ ofHOWM CUCTEMO# CTAaTOPHBIX OOMOTOK.

17.3.3 ['peOHbIe ABUTATENH TOCTOSIHHOTO TOKA JIOJKHBI OBITH JIByXBSIKOPHBIMH (JIByXKOJUIEKTOPHBIMH ),
MpUYeM KaKias SSKOpHast 0OMOTKa JOJDKHA OBITh paccUWTaHa, 1o KpaitHei mepe, Ha 50 % HOMHHATHHON
MOIITHOCTH ycTaHOBKH. Kakmas sikopHas oOMOTKa IOJDKHA IMOJTydaTh NMATAaHWE OT CBOEr0 HE3aBUCHUMOTO
npeoOpazoBarens. J00as eqMHUYHAs HEUCIPABHOCTh B TpeoOpa3oBaTelie HE JODKHA MPHBOIUTH K
MOJIHOW MOTEPE XO[a.

17.3.4 B cocraBe BanompoBojia JOJKHBI OBITH MPETyCMOTPEHBI TOPMO3HBIE WIIH OJOKUPYIOIIHE
YCTpOHCTBa, HE TIO3BOJISAIONINE TIPOU3BOIBHO BPAMIATHCS OTKIIOUEHHOMY IPeOHOMY JIBUTATEIO (BaITy) IPH
JOOBIX TTOTOAHBIX YCIOBUSX, MK B Tporecce OYKCHPOBKH CyIHA.

17.3.5 Crpykrypa u airoputm ympaeiaenus COJl, peanu3oBaHHOU Ha 0a3ze oOopynoBanus [DY
JOJDKHBI 00ecreyrBaTh MPHUHIUI JIOKATU3allMd OJHOW HEHCHPAaBHOCTH, T. €. B Ciydae MOSIBICHUS
HEUCIPAaBHOCTU B JIFOOOM OIHOM M3 KOMIOHEHTOB ['DVY Xon cymHa JOMKEH COXpaHATHCS, XOTS OBl C
YaCTHYHOH MOIIHOCTBIO.

17.3.6 Ilpu nosBneHnn m0060W HencnpaBHOCTH B ['DY Ha Bcex AEMCTBYIONMX MOCTaX YHpPaBICHUS
JOJDKEH OBITh MPETYyCMOTPEH aBapUHHO-NIPENYIpEeIUTEIbHBINA CUTHAI.

17.3.7 [Ing Bcex BcrioMorareiabHBIX MEXaHU3MOB M YCTPONCTB OTBETCTBEHHOTO HAa3HAYEHUS, JOJKHBI
MpeyCMaTpUBaThC MECTHBIE TIOCTHI YIIPABIICHUs, Ha KOTOPBIE IMEPEBOAUTCS YIPABICHHWE B CIlydae
HEUCIIPAaBHOCTH JUCTAHLIUOHHON CUCTEMbI ynpaBieHus ['DVY.

17.3.8 CocrtaB TpeOHOM AIEKTPHUECKON YCTAaHOBKH, TIOTYJAIOMIEH U HCIIONB3YIOMIEH 3IEKTPUIECKYIO
SHEPrHI0 MOCTOSHHOTO TOKa yka3aH B 22.8.1.
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17.4 CUCTEMBbBI BO3BY X XKIEHUS

17.4.1 O6mue TpedoBanms.

17.4.1.1 Kaxpnas cucremMa BO30YyXJICHUS JOJDKHA MONMy4yaTh MHTaHUE MO OTACIbHOMY (umepy.
[IpenenbHbIii TOK ¥ HampsDKEHHE CHCTEMBI BO30OYXKICHHS, a TaK)K€ WX HCTOYHHMK ITHTaHUS, ITOJDKHBI B
TIOJTHOW Mepe YIOBJIETBOPATH TPEOOBAHMAM JIJIsl BCceX peskuMoB ['DY, B ToM umcIe, mpu MaHEBPHPOBAHNUH,
B peXKUMax MEpPerpy3Kd U IIPH KOPOTKOM 3aMBIKAHHH, a TAKXKE B YCIOBHSX OMPOKHIBIBAIONIETO MOMEHTA.

17.4.1.2 llenn muTaHud cUCTeM BO30YKAEHHS JOJDKHBI MMETh 3aIIUTHBIE YCTPOIICTBAa TOJBKO OT
KOPOTKHX 3aMblkaHuii. Cpa0aTbIBaHHE 3JICKTPOMATHUTHOTO PACLEHUTENs MPH KOPOTKOM 3aMBIKAHUU
JIOJDKHO comnpoBoxaaThest curHanoM AIIC Ha mocrax yrpaBiieHHs.

17.4.1.3 Ilpu OTKJIIOUYEHWH aBTOMAaTHYECKOTO BEIKIIOYATENS CHCTEMBl BO30YKICHHS, IOKEH
TaK)Ke OTKIFOYaThCSI aBTOMATHYECKHH BBIKIIIOUATENhb COOTBETCTBYIONIETO TeHepaTopa WM TpeOHOro
JIBUTATEJIS.

17.4.1.4 Ecnu nutanue cuCTEeMbl BO30Y)KICHHSI CHA0)KEHO HE3aBHCHMBIMU yCTPOWCTBAMH 3allUTHI
MIPOTHB CHWKEHHUS YaCTOTHI U TIEPEHANPSIKESHNS, MITH YCTPOHCTBAMA MPOTIOPIIHOHAIEHOTO PETYIIHPOBAHUS
HATIPSKCHIE/9aCcTOTa», TO OHH JOIDKHBI OBITH OTPETYINPOBAHBI TAKUM 00pa3oM, YTOOBI CHCTEMA 3alTUTHI
pearupoBaia MpHu JOCTHKCHUU HEAOMYCTHUMBIX PEKIUMOB.

17.4.1.5 Llenn Bo30yXIeHHS NODKHBI OBITH OOOPYIOBaHBI YCTPOWCTBaMHU Jisi CHIKeHUs (TIoznaBiie-
HUS1) BCIUIECKA HANPSDKEHHS MIPHU Pa3MBIKAHUH BEIKITFOUYATENs BO30YXKIIeHHs (CUCTeMa TallleHUs TIOJs).

17.4.1.6 HdomkxHBI OBITh NPEAYCMOTPEHBI cpeAcTBa (GHIBTPHI W T.OI.) IS OTPaHUYCHUS
TaPMOHUYECKAX MCKKCHUN W CHIDKCHUS KOI(PGHHUITHEHTa MOITHOCTH.

17.4.2 Bo30y:xneHue reHepaTopos.

17.4.2.1 Cucrembl Bo30y)XKICHHUSI AOJDKHBI MOJy4yaTh MHUTAaHHE CO CTOPOHBI I'eHEpaTopa, reHeparop
JIOJDKeH OBITh caMOBO30yxAaromuMmcs. HanpsbkeHue [OJMKHO TOJHHUMATHCS aBTOMATHYECKH 0e3
JTOTIOTHUTENFHBIX BHEITHUX HCTOYHHKOB.

17.4.2.2 ]JIns ynpaBisSionIux Mernei BO30YIUTENSI, a TAKKe TSI HAYAIEHOTO BO30YKICHHUS, MOXKET OBITH
MPUMEHEH BHEIIHUN UCTOYHUK DHEPTHH, €CITU OH PEe3ESPBUPOBAH.

OTOT BHEIIHMA HCTOYHUK JOMkeH mony4darb mutanue oT ['PIL, APII u, momomHutenbHo, OT
pe3epBHON akkymynsaTopHOW Oarapen. Kak muHUMYM, s Bcex reHepaTopoB 'OV nomkHO OBITH
MPEeIyCMOTPEHO [IBa BHEITHMX MCTOYHUKA SHEPTHH.

17.4.3 Bo30y:kaeHue rpedHbIX IIeKTPHYECKHX JIBUraTesei.

17.4.3.1 [luranue Bo30yauTENS JOMKHO OCYIIECTBISATHCS HETIOCPENCTBEHHO OT ToH ke cekmuu [ PILI,
OT KOTOPOU TOJy4aeT MUTAHUE CTATOPHAss 0OMOTKA JBHUraTels.

17.4.3.2 Cucrembl BO30YXIEHHS M CHCTEMbl aBTOMAaTHYECKOTO PErYIMPOBaHUS JOJDKHBI oOecre-
YHBATh 3AIIUTY T'PEOHBIX 3JEKTPUYECKHUX IBUTATENICH OT YpEe3MEPHOTO IMOBBINICHHUS YaCTOTHI BpAIICHUS
MIPH TIOJIOMKE WJIH OTOJICHUW TPEOHOTO BUHTA.
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17.5 QJJIEKTPOMATHUTHASL COBMECTUMOCTB (OMC) I'Y

17.5.1 I'pebHas snekTpuyecKas YCTaHOBKAa JOKHA Oe3 cOOeB M OTKa30B (PyHKIMOHHUPOBATh B
YCIIOBUSX BO3ACUCTBHSA JIEKTPOMAarHUTHBIX IOMEX U COOTBETCTBOBATh TPEOOBAHMSM, H3I0KEHHBIM B 2.2.

17.5.2 OOopynoBaHue, co3Jaroliee BCIUISCKA HANPSKEHUS, 4acTOTHl W TOKa, HE JIOJDKHO OBITh
INPUYMHON OTKAa30B M BBIXOAOB U3 CTPOS APYroro o0OpyRoBaHUS Ha OOPTY HM3-3a IOMEX, IepeNaroluXcs
KOHAYKTHBHO, UHIYKTUBHO, WIH PAJAAIIMOHHO.

17.5.3 Ecnu Benmu4rHaA rapMOHUYECKUX HCKaxxeHHH npessiinaer 10 % B pabouem cocrostauu I'DY, To
HEOOX0OMMO O00ECIeUNUTh COOTBETCTBYIOIIYIO (QHIBTPAUUI0 W (QyHKIMOHHUpOBaHHE Oe3 MOMeX IFOOBIX
MOAKIIIOYAEMBIX TOTpEOUTENICH.
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17.6 IEPBUYHBIE JIBUTATEJIN TEHEPATOPOB I'Y

17.6.1 JonmycTMble OTKJIOHEHHUS YACTOTHI BpallleHUsl.

17.6.1.1 Ecnu renepatopbl TpeOHOM 3IEKTPHUUECKON YCTAHOBKH HCTIONB3YIOTCS TAKKE ATl TUTAHHS
CYIOBOM CETH, TO OTKJIOHEHHUS YaCTOThl I€HEPATOPOB MPU COOTBETCTBYIOIIMX H3MEHEHUSX HArpy3KH,
JTIOJDKHBI COOTBETCTBOBATh TPEOOBAaHUAM, yKa3aHHBIM B 2.11.3 gactu IX «MexaHU3MED).

17.6.1.2 Ecnu cucrema ympaBieHHS HYacTOTOW BpalleHWs TI'peOHOro BHHTA TpeOyeT W3MEHEHHH
YacTOThl BpAIeHWsS NEPBUYHBIX JBUTaTeNel reHeparopoB 1DV, To perymaTtopsl 4acTOTHI BpaIlEHUS
MIEPBUYHBIX JIBUTaTeNel HOKHBI UIMETh YCTPOMUCTBA KaK MECTHOTO, TaK M JHUCTAHIMOHHOIO YIIPaBICHUS
YaCTOTOW BpallCHHUS.

17.6.1.3 HomuHanbHass MOIIMHOCTh, a TakXKe Ieperpy3odHas CIOCOOHOCTh MEPBUYHBIX IABUTATEICH
reaeparopoB EQDY, MomKHBI BEIOUPATHCS ¢ YIETOM OOCCIICUCHUS MOITHOCTH, TPEOyeMOW B THAra3oHe
W3MEHEHHsI Harpy30K OOILEro 3JEKTPHYECKOTO 0OOpYIOBaHUs, a TaKkKe M3MEHEHUi Harpy3ok 'OV mpu
MaHEBPUPOBAaHUH, XOJIe¢ B MOpPE, B TOM YHUCIIC TIPU THKENBIX (IITOPMOBBIX) MOTOJHBIX YCIOBHUSIX.

17.6.2 IlapanjenbHas padora.

17.6.2.1 Tlpu mapawienpHONW paboTe TeHEePaTOPOB MPUMEHSEMEIE CHCTEMBI PETYIUPOBAHUS JTOJDKHBI
oOecrneunBaTh CTaOMIBHOE MPONOPLIMOHATIBFHOE pacipeiesieHHe Harpy30K BO BCEM JMAaIla30He MOITHOCTEH
MEPBUYHBIX JBUTaTenell, Kak yka3zaHo B 3.2.2.

17.6.2.2 Eciau reneparopsl (BajoreHeparopsl) EDDC ncmonb3yrorcsi OMHOBPEMEHHO AJIsI MUTAHHS
CYIOBBIX TTOTpeOHuTENeH rekTpodHeprun u 1DV, comepikamue B cBoel cTpykrype obOparmmble TIITY c
BO3MOXXHOCTBIO PEKYIIEpay 3JEKTPOIHEPTUN NIPHU TOPMOKEHHUSIX M peBepcax rpeOHBIX IBUTATENEH, TO
CHCTEMa YIpaBJIeHNS JIEKTPOCTaHIMeN JoKHa obecnieunBath nepenady nadopmarmn B COJ o Tekymem
3HAUCHUU TOTPEeONIeMOl OT TeHepaTOPOB AKTUBHON MOIIMHOCTH Ui ONpENeNIeHHsl MOpora BKIIOYCHUS
«PE3UCTOPOB TOPMOKEHUSY.

17.6.3 MouiHocTh peBepCUPOBAHUS.

17.6.3.1 Ilpu SKCTpEHHOM TOPMOXCHHH WM pPEeBEpPCE TPEeOHOTO DIIEKTPOIBUTATENS C IIOJIHOTO
MEPEIHET0 X012 Ha MOJHBIN X0 Ha3al, IEPBUYHbIE IBUTATEIIM aBTOHOMHON ["DY NOIKHBI OBITH CITOCOOHBI
NOIIOTHTE (20COpOMPOBaTh) COOTBETCTBYIOIIYIO YacTh pEKylepupyeMol sHeprum 0e3 cpabaTbiBaHUs
3alIUTHl OT pa3HOCca, UM OT 0OPaTHOW MOIIHOCTH.

17.6.3.2 Jlnsa abcopOUpOBaHHUS COOTBETCTBYIOIICH YacTH PEKyNEpUPYEMOH SHEPTHH W TOPMOKCHHS
TpeOHOTO DJIEKTPUYECKOTO IBHUTATENsI aBTOHOMHON [DVY pomyckaeTcs NpPUMEHEHHE «PE3HUCTOPOB
TOPMOXEHHUD», 00ECIEeUNBAIOIINX OTPaHMYEHHE YacTOTHl BpAIllEHUS MEPBUYHBIX IBUraTeseil U reHep-
atopoB 'OV B gomycTuMmelx npenenax. Benumunmua pexynepupyeMoil sHEprMy AOJKHA OTpaHUYMBATHCS
koHTpoepom COJI.
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17.7 TEHEPATOPBI I'9Y

17.7.1 O6mue TpedoBanms.

17.7.1.1 'eneparopsl, (BaoreHepaTOphl) pabOTAIOIINE C MOTYIPOBOIHUKOBEIME PEOOPa30BaTEIISIMHU,
JTOJDKHBI OBITh PACCUNTAHBI HA HAIMYHE OXKUAJAEMOTO YPOBHS TADMOHUYECKHX COCTABISIONINX B CUCTEME.
C 2TOH 1enpio TP TMPOEKTHPOBaHHH DY W BBHIOOPE HOMHHAIHLHOW MOIMTHOCTH TEHEPATOPOB IOKEH
MIPeTyCMaTPUBATLCS TOCTATOYHBINA PE3epPB MOITHOCTH, IS MPEIOTBPAIICHHUS ITOBBIIICHHUS TEMIIEPATyPhI
reHeparopa, o CpaBHEHHIO ¢ OOBIYHOIN CHHYCOMIAJIbHON Harpy3KOu.

17.7.1.2 CratopHble OOMOTKHU T'€HEpaTOPOB HOMUHAIEHOW MOITHOCTHIO BhIlIe SO0 KBA OMKHBI OBITH
CHaOXEHBI JaTYNKaAMH TEMIIEpaTyphl.

17.7.1.3 T'eneparopbl TpeOHOI AICKTPHUECKON YCTAaHOBKH JIOJDKHBI OBITH 0OOPYIOBAaHBI (PHIIETPAMH
OYHUCTKH OXJIAXKJIAIOIIETO BO3yXa MPH OTKPHITON M 3aMKHYTOM cHCTeMe BeHTWIANUH. [ GeciieToaHbIX
TeHEepaToOpOB MEPEMEHHOI0 TOKAa C 3aMKHYTOH CHCTEMOW BEHTH/ISAIMH YCTAaHOBKA (HIBTPOB OUYHUCTKH
OXJIXKTAOIIETO BO3/yXa HE 00s13aTebHa. BEeHTHISIIMOHHBIC KaHAIIBI JOJDKHBI OBITh YCTPOSHBI TaK, YTOOBI
BOJIA HE IOMajajia BHYTPb MAalllWHBIL.

17.7.1.4 Teneparopbl T'peOHBIX SJICKTPHUCCKUX YCTAHOBOK JIOIYCKACTCS WCIIONB30BaTh ISl TIHTAHFIS
BCITIOMOTATeNIbHBIX JJEKTPUUECKUX MEXaHH3MOB M YCTPOWCTB, MPH YCIOBHH OOECTICYEHHs] CTaOHILHOCTH
HAIpPsHKSHHS U YaCTOTHI BO BCEX PEKUMAX, B TOM YHCIIC MAHEBPOBEIX, B COOTBETCTBUU ¢ TpeboBaHusmu 2.1.3.

17.7.1.5 B uensx Bo30yXJEeHHS TE€HEPATOpPOB HE JOJDKHBI YCTAHABIIMBATHCS aBTOMATHUYECKHE
BBIKJTFOYATENH, 32 HCKIIOUYEHHEeM TeX, KOTOpble JEHCTBYIOT Ha CHSTHE BO30OYXXIEHWS C MalliH ITIPU
KOPOTKHX 3aMBIKAHHSIX WIH MTOBPEKICHUSAX B IIETIH TJIAaBHOTO TOKA.

17.7.1.6 YcrpoiicTBa 3aIUTE TeHEPATOPOB JIOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM, M3JIOKEHHBIM B 8.2. JIyst
reHeparopoB MouHOCTBIO Ooree 1500 kBA nomkHa ycTaHaBIMBATBCS 3alIMTA OT BHYTPEHHUX MOBPEKICHHIA.

17.7.1.7 Ina cynoB JNeOOBBIX KJIACCOB M JIEIOKOJOB HOMHUHAJbHAas MOLIHOCTb reHepartopoB 1Y
JTIOJDKHA BBIOMPATHCS C YY€TOM MHHHMAIBHO TpeOyeMol MOIMHOCTH Ha TpeOHBIX BallaX, OMperenseMon
comtacuo 2.1.1.2 gactm VII «MexaHndeckne yCTaHOBK.

17.7.2 IloqIMIHUKY TeHePaTOpPOB M CMa3Ka.

17.7.2.1 Bkiuagpliiy HOAIMIUITHAKOB CKOJIBKEHHS JOJKHBI OBITh JIETKO 3aMEHSICMBIMU. J{OJKHBI OBITH
MPEyCMOTPEHBI CPEICTBA KOHTPOJIS CMa3KH MOJIIMITHUKOB. Haexnas cMa3ka JomkHa ObITh oOecrieueHa
TaKkKe M TPU BO3MOXXKHOM MakcuMaibHOM auddepente. J(omKHBI OBITh TPETyCMOTPEHBI COOTBETCT-
BYIOIIIME YIUIOTHEHUS, MPETIATCTBYIONINE MOMaJaHrI0 CMAa309HOTO Macjia BHYTpb TeHepaTopa.

17.7.2.2 Ecau npuMeHSIOTCS MOJIINIHUKY C NMPUHYIUTETbHOW cMa3Kkoi (oA AaBieHHEM), TO Ha
nocrax ympaeieHuss ['DY J0OIKHBI OBITH MPEIYCMOTPEHBI, KaK MHUHUMYM, CIICAYIONIUEC aBapUHAHO-
MpeaynpeIuTeIbHbIE CUTHAIIBI:

.1 HeucnpaBHOCTh CHCTEMBI CMa3KH (OTCYTCTBHE IOTOKAa CMa304HOTO Macia, OTKa3 HAcOCa CMa3KH,
MoTepst JaBJICHUS B TpyOOIPOBOAE CMA3KH U T. 11.);

.2 MakcUMaJbHas TeMmIleparypa KakJoro U3 MOIIIMITHUKOB.

17.7.2.3 Teneparopbl JOMKHBI OBITH OOOPYIOBaHBI PE3EPBHBIMU (aBapHHHBIMH) YCTPOWCTBAMH CMa3KH
TIO/IIIUITHAKOB, 00ECTICUYMBAIOIINUMY JIOCTATOYHYIO0 CMa3Ky TOJAIIAITHAKOB B TEYEHHE BPEMEHH JI0 OCTAHOBKU
MAIIIMHBL, B CITydae BO3HUKHOBEHHWSI HEMCIPABHOCTH, WJIM aBapyull OCHOBHOH (paboueii) cMa3Ki.

17.7.2.4 Bo n30ekaHre TIOBPEKIACHISI TTOMITAITHIKOB TOJDKHBI OBITh TPUHSTHI MEPHI, MPETSTCTBYIOITHE
BO3MO)KHOMY TIPOTEKAHUIO AIICKTPUUECKUX TOKOB MEXY MOALIMITHUKAMUA U BaJIOM MAIlIWHBL.

17.7.3 OxnaxaeHue reHepaTopoB.

17.7.3.1 Kpome TepMOMETPOB JOKHBI OBITH IMPEAYCMOTPEHBI TaTYHKH TEMIIEPATYPhI OXJIAXKIAIOIIETO
BO3/IyXa, KOTOPBIC IOJDKHBI TIOJIaBaTh aBapUHHO-TIPEAYNPEIUTEIBHBIA CUTHAI TPU TPEBBINICHUN
JIOTTYCTUMOM TeMITepaTyphl.

17.7.3.2 [yi1 MalivH ¢ 3aMKHYTOW CUCTEMOU OXJIQXK/ICHHS U TEIUIOOOMEHHBIM aIllapaToM, OTOK Iep-
BUYHOTO M BTOPUYHOTO OXJIAXAAIOIIETO areHTa JOJKEH KOHTpoJIupoBaThes. [Ipu Mcue3HOBEHUH MOTOKA
JIOJKEH MOAABATHCS aBAPUHHO-TIPENYyIPEIUTENbHBIA CUTHA.

17.7.3.3 TlpoTeuku BOIBI W KOHJIEHCAT HE MOJDKHBI TOIMANaTh Ha OOMOTKHM MamiuHbL. J[omKHA OBITH
MpeIyCMOTpEeHa CUTHAIM3ANNA, KOHTPOIUPYIOIIas BOZHUKHOBEHNE IPOTEYEK.
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17.8 PACIIPEJAEJIMTEJIBHBIE IUTHI I')Y

17.8.1 PacmpenenuTenbHpIe MUTH TPEOHBIX DICKTPUUECKUX YCTAHOBOK JOJIKHBI COOTBETCTBOBATH
TpeboBaHuaM 4.6 u 18.6.

17.8.2 Cucrema rpeOHOM DIIEKTPHUYECKOW YCTAHOBKHU JOJDKHA OBITH 00OpyAOBaHa yCTPOWCTBOM
KOHTPOJISI CONPOTUBICHHS H30IAIH (cM. 2.11).

17.8.3 Ilepexmrouarenu, mpeaHa3HAUYEHHBIE IS OMEPATUBHBIX MMEPEKIIOYeHHH B MEMsIX TpeOHOU
NEKTPUUECKOW YCTAHOBKH IpPH CHATOM HANpPSKEHWH, OJKHBI UMETh OJIOKMPOBOYHOE YCTPOMCTBO, HE
JOIyCKaloliee OTKIIOUEHHS MX O] TOKOM, MM OIIMOOYHOTO BKITIOYEHHUSI.
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17.9 CWJIIOBBIE TPAHC®OPMATOPBI I'DY

17.9.1 O6mue TpedoBanms.

17.9.1.1 TpanchopMaTopbl U pPEaKTOphI AOKHBI COOTBETCTBOBATH TpeboBaHUsIM pasn. 11 u 18.4.

17.9.1.2 [ina I'DY pommkHO OBITH NPEAYCMOTPEHO HE MEHee JIByX HE3aBHCHMBIX CHIIOBBIX
TpaHchopMaTopoB. 0KHBI HCIIOIB30BaThCsl TPAaHCHOPMATOPHI TONBKO € pa3AeiIbHBIMU OOMOTKaMH.

17.9.1.3 Tewmmeparypa 0OMOTOK TpaHCGHOPMATOPOB, MPUMEHSAEMBIX Misa ['DY momkHa KOHTPOIHUP-
OBaThCsl CHCTEMOW JAaTYUKOB U CHUTHAIU3AaTOPOB.

17.9.1.4 JIns u3MepeHus: ToKka Ha MEPBUYHON CTOpOHE B Kaxnoi (ase, muraromeld TpaHcgopma-
Top 'OV, momkHe! OBITH NperyCMOTPEHBI aMIIepMeTphl, ycTaHaBnuBaemble B ['PILI.

17.9.1.5 Jinsa xaxmoro Tpancopmaropa 'OV nomkHa OBITH IPEIyCMOTPEHA 3alTUTa OT IMEPETPY3KH U
OT KOPOTKOTO 3aMBIKaHWSl Ha IEPBUYHON M BTOPHYHOU CTOPOHE.

3ammTa Ha BTOPHUYHOW CTOpPOHE MOXET OBbITh peajn30BaHa IOJYIPOBOAHHUKOBBIM IpeoOpazoBare-
aem I'DV.

17.9.2 KuakocTHo-oxJaaxaaemble Tpanchopmaropsl I'IY.

17.9.2.1 OOMOTKH KUAKOCTHO-OXJIKIAEMBIX TPaHC(POPMATOPOB AOIDKHBI OBITH MOTHOCTHIO TOTPY-
JKEHBI B XKHUJIKOCTh, TAKKE MPU HAKJIIOHAX B JIOOYI0 CTOPOHY Ha yroi 22,5° BKJIFOUUTEILHO.

17.9.2.2 TpancdopmMaTopsl JOHKHBEL OBITE 000PYI0BaHBI HEOOXOIUMBIMH YCTPOUCTBAMU ISt cOOpa H
HaKOIUICHUSI YTeUEK OXJIaXKAAIOIIeH KUIKOCTH.

B paiione ycraHoBKM TpaHc(hOpMaTopa IODKHBI OBITH PACIIOJIOKEHBI YCTPOWCTBAa OOHApY>KEHUS
mokapa M YCTpPOMCTBa MOXKAPOTYIIEHHS. YCTPOWCTBA MOXAPOTYMIEHHS MAOMYCKAIOTCS C PYyYHBIM
yIpaBICHHUEM.

17.9.2.3 TpancopmaTopsl IOKHBL OBITH OOOPYIOBaHBI CHCTEMOH 3alllMThI, ACHCTBYIOLICH NpH
TIOSIBJICHUH Ta30B B OXJIAKAAIOUICH JKUAKOCTH.

17.9.2.4 TemmnepaTypa OxJaXIaroIIeH >XUAKOCTH JOJDKHA KOHTPOJIUPOBATHCS CUCTEMOHN NaTYUKOB.
JomkeH OBITH MpeIyCMOTpPEH aBapHUHHO-TIPEAYNPEIUTENBHBIA CUTHAT O TPEBBIIICHUIO TEMIIEPaTyphI
OXJIXKIAONIEH JKUAKOCTH, a Takke OT OTHAENIBHOTO JAaT4YHMKa JOJDKHA OBITh NMpEeayCcMOTpEHa 3allluTa,
OTKJIIOYAroIIasi TpaHC(OPMATOp, €CiK TeMIeparypa KHIKOCTH MPEBBICUT HPEACIBHO IOMYCTUMYIO.

17.9.2.5 YpoBeHb oxNakAarouIel >KUAKOCTU JOJDKEH KOHTPOJIMPOBATHCS ABYMS AAaTYMKAMH, OAWH M3
KOTOPBIX AOJDKEH NMPHUBOIUTH B ACHCTBHE aBapHHHO-IPENyNPEOUTEIbHBIA CUTHAN, a BTOPOH, yCTaHOB-
JICHHBII Ha MPENeIbHO JOMYyCTHMBIH yPOBEHb, JOJDKEH OTKIIOYHUTH TpaHchopmaTop.

17.9.3 TpauncdopmaTtopsl 'Y, oxsaxkaaemMmbie BO3TYXOM.

17.9.3.1 Pabora BEeHTHISATOPOB AJISl OXJIXKICHHUST TPaHC(HOPMATOPOB, a TaKKe TeMIeparypa OXJIaxk-
JAIOIETO BO3AyXa JOJKHBI KOHTPOJIUPOBATHCS CUCTEMOW JAaTYUKOB.

IIpu npeBblIeHUN TEMIIEPATYPbl, WIN BBIXOAE U3 CTPOSI BEHTHIISITOPOB A0JDKEH I10JaBaThCs aBapUHHO-
MpeaypeTuTeTbHBINA CUTHAIT.

17.9.3.2 Ilpu mpuMeHEHUU 3aMKHYTOW BO3IYIIHON CHCTEMBI OXJIAKICHHUS C BO3AYXOOXJIATUTEIEM
JIOJDKHBI JIOTIOTHUTENIFHO K TPEOOBAaHUSIM, U3JI0KEHHBIM B 17.9.3.1, KOHTPOJIUPOBATHCS:

.1 MUHMMAaNBHBIH OTOK MEPBUYHOTO M BTOPUYHOI'O KOHTYpPa OXJIaXIAIOIIUX cpell (BO3ayXa U BOIBI);

.2 TIp¥ MpOTeYKax TEIUIOOOMEHHOTO ammapara J0JDKEH cpaldaThlBaTh aBapUHHO-NIPENyIPEAUTENbHbIH
CHUTHaJ.

TeruiooOMEHHBIM anmapar IOJDKEH YCTaHaBIMBATbCS TAaKUM 00pa3oM, 4YTOOBI NMPOTEYKH BOABI U
KOHZEHCAaT He MOIVIM MoNagath Ha OOMOTKH.
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17.10 IOJYITPOBOJHUKOBBIE ITPEOBPA30OBATEJIN I'2Y

17.10.1 O6mue TpedGoBaHMS.

17.10.1.1 IIpeobpa3oBarenu HOMKHBI COOTBETCTBOBATH TPEOOBaHUAM pasl. 12.

17.10.1.2 JIna I'OY nomxHO mpenycMaTpuBaThbesd, Kak MHHHUMYM, JBa IOJHOCTBIO HE3aBHUCHMBIX
OTAEIBHO YCTAHOBJIEHHBIX IOJYIPOBOAHUKOBBIX IPEOOpa3oBaTessl 4YacTOThl, MUTAIOUIMX OTIEIbHbBIE
CHUCTEMBI 0OMOTOK TPEOHOTO DJICKTPOIBUTATENS (MM OTACIBHBIX AJICKTPOJIBUTATEIICH).

17.10.1.3 [Ins xaxkmoro mpeoOpa3oBarelissi AOIKEH OBITH MPEAYCMOTPEH OTIENBHBIA OJIOK HIIH
YCTPOMCTBO C CUCTEMOIl yIpaBJeHUS.

17.10.1.4 Jlng xaxgoro ONOKa WM YCTPOMCTBa YIpaBIeHHS OJDKHBI IMPEIyCMaTPHUBATHCS JIBa
rajJbBaHU4YECKH H30JMPOBAHHBIX JaTYMKa 4acTOThl BpameHus. OOmuil Kopryc ans oO0OMX AaTYUKOB
JTOTTYCKAETCH.

17.10.1.5 Eciu mpeoOpazoBarens momaeT nmuTanue Ha ['DJ] MOCTOSHHOTO WM NIEPEMEHHOTO TOKa C
MOCTOSIHHBIM BO30Y)KICHHEM (B T. Y. OT IOCTOSIHHBIX MarHWTOB), TO B IVIaBHOH LEMH «IBHraTellb —
npeo0pa3oBaresip» IODKHO OBITh HPEAyCMOTPEHO YCTPOWCTBO 3alllUThl, HAIpPUMEpP, BBIKIIOYATEIIb-
pa3bequHUTENh, KOTOPHI aBTOMAaTHYECKH JIOJDKEH Pa3phIBaTh IIABHYIO IETh B CIydae HEHCIPABHOCTH
BBIMIPSAMUTENS WM WHBepTopa. JlOMKHBI OBITH IPEeIyCMOTPEHBI YCTPOICTBA NWArHOCTHKH, OOHap-
y>KHBAIOIIME MOSBICHUE TaKUX HEUCIPAaBHOCTEH.

17.10.1.6 IIpeobpazosarenu i DY gomxHbl OBITH PACCUNTAHBI HA HOMHHAIBHBIA MOMEHT IPUBOJA
(HOMUHANBHBI MOMEHT Ha rpeOHOM Baiy). IIpu 3TOM IOKHO OBITH yYTEHO, YTOOBI KPaTKOBPEMEHHbIE
Meperpy3kd W W3MEHEeHHs (IIPOBajibl) YaCTOTHl BpAIICHHUS, BBI3BAaHHBIE IEPETPY3KOH MM COpocoM
Harpy3KH MpH OTOJIEHUH TPeOHOTo BHHTA, HE MPHUBOIMIN K CpabaThIBAHHUIO 3alllUTHl IIpeoOpa3oBaTesei.

17.10.1.7 [omyckaetcst mpueM pekymnepupyemMoil snekrposneprun B EDDC mpu TOPMOXKEHUSX U
peBepcax rpeOHBIX naBurarenei, depe3 obOpatumeie IIIIY, ¢ obecnedeHumeM MoKaszaTeNel KauecTBa,
3agaHHbIX B 2.1.3 1y morpeOnieHHs ee CyIOBBIMU 3JIeKTponoTpedutesnsaMu. llpm 3ToM H30BITOK
PEKyTIepupyeMOi IHEPTHUN JIOJDKESH MOTIIONMIATHCS «PE3UCTOPAMHU TOPMOXKEHHSD.

17.10.1.8 JlonmyckaeTrcsi KOMIIEHCAIMsI PEaKTUBHOW MOIIHOCTH 3a CYeT pecypcoB obparumoro IIITY.
ITpu sToM Ha ero OJOK YMpaBIEHUS, C CHCTEMbI YNPABICHUS 3JEKTPOCTAHIUEH JOJKEH IMOCTYNAaTh
CUTHAJI, COOTBETCTBYIOLIMH TEKyIIeMy 3HAYCHHMIO PEaKTUBHOH MOIIHOCTH, TEHEPUPYEMOH B CETb
anekTponorpedurenssMu E32C

17.10.1.9 Illxadsl TOTYPOBOTHUKOBBEIX IpeoOpa3oBaresiell ITOIDKHBI COOTBETCTBOBATH TpeOOBa-
HusiM 4.6 u pasn. 18.

17.10.1.10 Konctpykuusi mkadoB MOIyNpOBOJHUKOBEIX HpeoOpa3oBaTeNieil JOKHA IMpeaycMaTpu-
BaTb BO3MOXKHOCTh OBICTPOHM 3aMEHbI CHJIOBBIX 3JIEMEHTOB BCTPOSHHOTO 000pYyNOBaHUs. DTO MOXKET OBITH
JOCTUTHYTO IPUMEHEHHEM MOXYIbHOW KOHCTPYKLMHM CHJIOBOM YacTH CXEMBI, €€ 3JJIEMEHTOB, OJIOKOB
YHOpaBJIeHUS, 3AIIUTH M 0TOOpakeHUsT HH(OPMAITHHL.

17.10.1.11 TpeboBaHus K MOTYyIPOBOIHUKOBEIM IIpeoOpazoBaresiM DY B cucteMax pacnpeaeIeHUs
ANEKTPUYECKON SHEPTrUU Ha MOCTOSIHHOM TOKE yKa3aHbl B 22.8.2.

17.10.2 OxuaxxaeHue MOJyNPOBOIHMKOBBIX Npeodpa3oBareieii.

17.10.2.1 Ecnu npeoOpa3zoBaTenu 000pyIOBaHbI IPUHYAUTEIBHON CHCTEMON OXJIaXICHUS, TO JIOJDKCH
OBITH NIPELYCMOTPEH KOHTPOJIb €€ COCTOSIHMA. B cityuae BbIX0Za U3 CTPOSI CUCTEMBI OXJIAXKICHUS JOJKHbI
OBITH IPEAYCMOTPEHBI MEPHI, IPEJOTBpAILAIOIINE [IEPErPEB U BBHIXOA U3 CTPOs MpeoOpazoBares.

17.10.2.2 JIns cucteM OXJaXKACHUS OJDKHA OBITH MPEIyCMOTpPEHA CHCTEMa aBapUHHO-TPEayIpe/IH-
tenpHON curHanmsanuu. Curgan AIIC momkeH OBITH BBINOJHEH IO CHIDKCHUIO MOTOKA OXJIAXKIAFOIIEH
Cpesl WM BBICOKOH TeMIepaType MOIYIPOBOIHUKOB.

17.10.2.3 EnuHWYHBIE HEWUCIPABHOCTH B CHCTEME OXJIAXACHHUS MpeoOpa3oBareneil He JOKHBI
NPUBOJNTH K OTKJIIOYCHHUIO BCEX MpeoOpa3oBaTelieid TpeOHOM 3IEKTPUIEeCKO YCTaHOBKH CyIHA.
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17.10.3 3ammTa NOJyNpPOBOIHMKOBBIX Ipeodpa3oBarteeii.

17.10.3.1 DxkcruryaTallioHHBIE TMEPEHANPSDHKEHUS B CHCTEME NHTAHMS IpeoOpa3oBaTeei JTOJDKHBI
OBITh OTPAaHWYEHBI COOTBETCTBYIOIIMMH YCTPOUCTBAMHU-OTPAHUYHUTEIISIMH, 3allUIIAIONIAMA OT TIOB-
peXIAEHUN 31eMeHThI cuiioBor cxemsl TTTTH.

17.10.3.2 Cucrtema ympaBiieHUs JOJDKHA OOECIeYMBaTh, 4TOOBI BO BCEX OJKCILTyaTallMUOHHBIX H
HauOoJIee THKEIBIX YCIOBHUSIX HOMHUHAIBHBIA TOK MOJYIPOBOJHUKOBBIX 3JIEMEHTOB HE OBLI IPEBBHIIICH.

17.10.3.3 CuyoBas cxeMa W 3JIEMEHTHI ITpeo0pa3oBaTeis, JOJDKHEI OBITh 3aIIUIICHBI OT OBPEKICHIIMA
Y OTKa30B, BRI3BAaHHBIX KOPOTKUMH 3aMBIKaHUSIMH Ha KJIeMMax IpeoOpa3oBarenis. Jlomyckaercs 3ammura oT
TOKOB KOPOTKOTO 3aMbIKaHUs MpeaoxpanuTesisiMu. COOTBETCTBYIOIIME 00paTHBIE CBS3M peoOpa3oBarelis
JIOJDKHBI  KOHTPOJIMPOBATh (OTpaHMYUBATH) TOK TaKMM 00Opa3oM, 4YTOOBl HHM OJIUH DJEMEHT HE OBbLI
MOBPEXKJICH JaKe B Cydae, Korja mpeodpa3oBareib BKIFOUSH Ha JIBUTATelIbh C 3aTOPMOXKEHHBIM POTOPOM.
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17.11 CPEJCTBA 3AIINATHI ®NJIbTPOB TAPMOHHUK

17.11.1 JlomkHBI pUMEHATBCS Tpex(dasHbie QUIBTPHI ¢ MHAWBUAYaIbHOMN 3alIMTON Kaxmou ¢asbl,
OTpaHUYMBAIOIIUE IO JOMYCTUMOTO YPOBHS UCKAKEHHSI CHHYCOMIANBHOCTH HanpskeHus Ha muHax ['PI]
npu JM00bIX pexxumax padoter I'OV.

17.11.2 lenmu kaxmoro (HUIbTpa MODKHBI HWMETh 3allUTy OT CBEPXTOKOB M TOKOB KOPOTKOTO
3aMbIKaHus. LlemocTHOCTE mpemoxpaHuTeNel B IEmax (MIBTPOB AODKHA KOHTponmpoBaThes. llpm
MepPeropaHuy J000ro mpeaoxpannuTens AomwkeH ObTh curHan ATIC.

17.11.3 Ilpy KOHCTPYHMpPOBaHMM H HCIIOJIB30BAaHUU JHHEHHBIX (QHUIBTPOB CIEAyeT YYWUTHIBATDH
BO3MOJKHOCTh MX HOAKIIOUEHHSA B JI000# KOoHQUrypanmuu. B dacTHOCTH, aBTOpE30HAHC NOIKEH OBITH
UCKJIIOYEH TIPH JIFOOBIX YCIOBUSAX HArpy3KH U COUYETAHUH PabOTAIOIUX T€HEPATOPOB.

17.11.4 B crmyuae Hanmu9usi HECKONBKHUX TMapauIeIbHBIX Herel (GriIbTpa JOKHA KOHTPOIUPOBATHCS
CUMMETPUYHOCTh TOKOB. HecuMMeTpru4HOE paciipesielIeHue TOKOB B IIETISIX OTAEIBHOTO (QUIIBTPa, a TAKKe
HEHCIPAaBHOCTh caMoOro (pribTpa IOJKHBI IPUBOAUTH K cpabarbiBanuio curHanmzanuu (AIIC).

17.11.5 HeoOxomuMo Takke pacCMOTPETh BO3MOXHOCTH JOIOJHUTEIHHOW 3allUTHl OTAEIHLHOTO
€MKOCTHOTO dJieMeHTa (HampuMep, MpeIOXpPaHUTENbHBI KJalmaH WIH IpephIBaTelh H30BITOYHOTO
JaBJeHus) BO n30exaHue ero paspeiBa. [Ipu BBIOOpE 3alIUTHI CIelyeT YUYUTHIBaTh THUI HCIOIB3yEeMbIX
€MKOCTHBIX 3JIEMEHTOB.

17.11.6 [lononHuTenbHBIE TpeOOBaHWS K CPEACTBAM 3allUTHl (UIBTPOB TapMOHHK B CHCTEMax
pacrpesiesieHus: MIeKTPUIECKON PHEPruy Ha MOCTOSTHHOM TOKE yKa3aHbl B 22.8.3.
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17.12 TPEBHBIE JIEKTPUYECKHE JBUT'ATEJIN (I'1)

17.12.1 O6mue TpedGoBaHMS.

17.12.1.1 OOMOTKH CTaTOPOB JABHTAaTECH MEPEMEHHOTO TOKA, & TAKXKE TJIaBHBIC M JIOTIOJHUTEIILHBIC
MOJIFOCa W KOMITEHCAIIMOHHBIE OOMOTKM JBHUTAaTeled IMOCTOSHHOTO TOKa, JJEKTPUYECKUX MAIIuH
MOMIHOCTEIO BhIe 500 kBT, MOMKHEI OBITH 000PYIOBAHBI AATYNKAMH TEMIIEPATYPHI.

17.12.1.2 B oTHOIIEHUN KOHCTPYKIUHA M CMa3K{d TOMIHAITHUKOB 1]l HOKHBI OBITH BBITTOIHEHBI
TpeboBanus 17.7.2.

17.12.2 Oxanaxaenue I'I]1.

17.12.2.1 Cucrema oxJIaXJIeHHUs JODKHA 00€CIIeUUTh JOCTATOUYHOE OXJIAXKIEHHE TPEOHOTO IBUTATEIS
TIPH JIFOOBIX €T0 Harpy3Kax W TP JFOOBIX CKOPOCTSIX BpAICHUS.

17.12.2.2 I'DJ] momxHBI OBITH O0OPYIOBAaHBI BCTPOCHHBIMH JATYMKAMU TEMIIEPATyphl, KOTOPHIC
JTOJKHBI TIO/IaBaTh aBaApUHHO-TIPEAYIIPEIUTEIHHBIA CUTHAI PU MPEBBIIICHUH JOITyCTUMON TEMITePaTypHhI.

17.12.2.3 B mMammHax ¢ 3aMKHYTOW CHCTEMOHN OXJIaXICHUS W TEIUIOOOMEHHBIM amliapaToM JIOJIKEeH
KOHTPOJIUPOBATHCA TaK)KE MOTOK MEPBUYHOIO M BTOPUYHOIO OXJIAXIAIOIIEro areHTa.

17.12.2.4 lomxHa OBITh IpeAyCMOTPEHA CUTHAIM3AIN O BOSHUKHOBEHHH mpoTedek. KoHcTpykuus u
pacroyioKeHHe TEIIOOOMEHHOTO armapara JOJKHBI OBITh TaKWMHU, 4YTOObI HUCKJIFOUUTH IOMAaJaHHe
MPOTEUYCK OXJIAXKMAIOMICH Cpelbl U KOHJICHCATa HA OOMOTKH.

17.12.2.5 B ciyuae BbIXOJ]a U3 CTPOS CHCTEMBI OXJXKJCHHS TPEOHOTO JIBUTATEINS, OJKEH OBITh
MPEIyCMOTPEH aBapPUHHBIA PEKHM pabOTHl I OOCCIEUCHUS MaHEBPHPOBAHMS CYIHA B CIIOKHBIX
HABHUTAITMOHHBIX YCIIOBUAX. [Ipy 3TOM AOITyCKaeTCss BMEIIATEILCTBO OIMEpaTropa JUisl MPUHYAUTEIHLHOTO
OTKPBITUSI aBAPUHHBIX BO3IYIIHBIX 3aCIOHOK OXJIAXKICHFISI.

17.12.2.6 I'peOHbIC 2NEKTPUUYECKUE ABUTATENH C BO3AYIIHBIM OXJIAXKICHUEM JOJKHBI OBITH 000pyI0-
BaHBI (PUIBTpaMH 3a00pa BO3/yXa W ABYMS BEHTHISATOPAMH MPUHYIUTEIFHOW BEHTWIISIIIUU, KaXIbIA U3
KOTOPBIX UMEET Iojaduy, JOCTATOUHYIO IS 00eCIIeTHHS HOPMAaIbHBIX YCIOBHH PabOTHI AIEKTPUIECKOTO
JIBUTATEIST TIPH JIIOOBIX 3alaHHBIX PEKUMax JKcIuTyaranud. JlomkHa OBITH MPETyCMOTpPEHA CBETOBAS
curHaimmuszanus o padore u AIIC 00 ocTaHOBKE BEHTHIIITOPOB.

17.12.2.7 CucteMa KHIKOCTHOTO OXJIAXICHUS JIJIi MHOTOSIKOPHBIX MAIIIMH JIOJIKHA ObITh aBTOHOMHOM
JUISL KQXKZIOTO SIKOPSL.

17.12.3 3amura I'IJ1.

17.12.3.1 3ammra OT meperpy3ku B TMABHBIX IEMAX M MEMSIX BO30YXICHUS MOKHA OBITH HACTPOCHA
TakuM 00pa3oM, 4TOObI UCKIIOUUTh €€ cpadaThiBaHUE MPH MEPerpy3Kax, BhI3BAHHBIX MaHEBPUPOBAHHEM
CyAHa, TIPHU XOJ€ B IITOPMOBBIX YCIOBHUSX, UJIU XOJI¢ B OUTOM JIBAY.

17.12.3.2 3ammra OT KOPOTKMX 3aMBIKAHHH M TEPErpy3KH [BUTATENs] MOXET 00eCIeuUBATHCS
npeobpazoBareneM. [Ipr 3TOM TOIKHBI OBITH TPUHATH BO BHUMaHUE PA3IM4Hs B KOHCTPYKIMAX TPEOHBIX
ANMEKTPUIECKUX MAITHH (MaIliHa TOCTOSHHOTO TOKA, CHHXPOHHAs MalluHa, aCHHXPOHHAS MAIllHA WA
MallHa ¢ BO30Y)KICHHEM OT IMOCTOSSHHBIX MarHUTOB).

JononnutenbHble TpeboBanus K 3ammre ['D]] B cucTeMax pacnpeneneHust dIeKTPUIECKOi SHEPTUU Ha
MIOCTOSTHHOM TOKE YKa3aHbl B 22.8.4.

17.12.3.3 Jlns TpeOHBIX 3JIEKTPOABUTATENeil TOCTOSHHOTO TOKa JJOIDKHO OBITH IIPEIyCMOTPEHO
HE3aBHUCUMOE YCTPOWCTBO 3aIIUTHI OT UPEe3MEPHON YaCTOTHI BpalleHHs (pasHoca), KaKk 3TO TpeOyercs
B 2.11 gyactu IX «MexaHU3MBI».

I'pebHOM srneKkTpUYecKHid JBUTATENb JOJDKEH BBIJEPKUBATH YPE3MEPHYIO YacTOTy BpallCeHHS B
npenenax paboymx XapaKTePUCTHK 3alllUTHOTO YCTPONCTBAa, HACTPOSHHOTO Ha CpadaThblBaHHE IIPU
3aIaHHOM Ype3MEPHOM YacToTe BpallleHUS.

17.12.3.4 Jlpurarens AOJDKEH BBIACPKUBATH 0€3 TMOBPEKICHUN TOKH BHE3aITHOTO KOPOTKOTO
3aMBIKaHHS Ha €T0 KJIeMMax IIPU HOMHUHAJIBHON Harpyske.

YCcTaHOBUBIIMHCS TOK KOPOTKOTO 3aMBIKaHUS JIBUTATEINS, UMEIOUIETr0 MOCTOSHHOE BO30YyXKICHUE, HE
JIOJDKEH TPHBOAWTH K TEPMHUYECKHM IIOBPEKACHUSIM OOMOTOK M €ro TOKOHECYIIMX KOMITOHEHTOB,
TOKOCHEMHBIX KOJICIl, Kabene, GuaepoB W IIHHOIIPOBOIOB.
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17.13 CIIEHUAJIBHBIE TPEBOBAHUSI K ITOI'PYKHBIM ITIOBOPOTHBIM I'PEBHBIM
SJIIEKTPUYECKHNM ABUTATEJIAM (IIIIT1) 1 K IPUBOJAM C BUHTOPYJIEBBIMUA
KOJIOHKAMMU (BPK)

17.13.1 O6mme TpedGoBaHuUs.

17.13.1.1 Eciiu B paboyeM COCTOSIHUM NMPOCTPAHCTBO, TJ€ PACIIONOKEHA JJIEKTPUYECKas MalIlHA H
Ipyroe o0OpyaoBaHUE, HEAOCTYITHO U HMEET 0COOBIe OKPY)KAIOIIUe YCIOBHUS (BBICOKYIO TEMIIEpaTypy,
BJIQYKHOCTh U T. 11.), JOJDKHBI OBITH TIPEIyCMOTPEHBI CIIEIUANBHBIC MEPHI, TAKHE KaK MPUMEHEHHE 0C000
HAJIS)KHBIX MAaTEPUAIOB M KOMIUICKTYIOIINX, COOTBETCTBYIOIIEE KOJTUIECTBO JATUUKOB KOHTPOJIS, a TAKXKE
CIIeIUAbHBIC CPENICTBA JJIS 3alUThl KOMIIOHEHTOB OT 3aTOIUICHUS U MOBPEKICHUH.

17.13.1.2 KOMIUIEKTYIOIIUE 3JIEMEHTHI, SJIEMEHTHl YINpPaBJiCHUs, NATUUKH, TOKOCHEMHBIE KOJbIIa,
KaOelbHbIE COEOUHEHHS M BCIIOMOTATEeNbHBIE MPUBOMABI JODKHBI 0€3 TOBPEXICHUH BBIIEPKUBATH
BHOpAIMOHHBIE HArPYy3KH C YCKOPEHHEM, 10 KpalHeil mepe, 4g, B auana3zone 9actot 3 — 100 ['m.

17.13.2 JaTyuxu.

17.13.2.1 JlaTunku, KOTOpBIE MOTYT OBITH 3aMEHEHBI TOJBKO HPU JOKOBAHUMW CYIHA, ITOJKHBI UMETh
JIBA YYBCTBUTENFHBIX DJIEMEHTa B OTHOM KOPITyCE C OTJENbHBIMH KaHAJaMH Iepeqadyd HH()OPMAITIH.

17.13.3 IoammnuuKH.

17.13.3.1 VYpoBHH HaIlOJHEHHs Maclla B KOpIycax MOJIINIHUKOB JIOJKHBI KOHTPOJIHPOBATHCS
JTATYUKAMH, KaK Ha CTOSIHKE, TaK U npu padote. JIFoOble yTeukn Macia JIOJKHBI BBI3bIBATh CPaOaThIBAaHHE
AIIC.

Oto TpeboBaHHE MPAMEHUMO TAKXKE K MUPKYISAIIUOHHBIM CHCTEMaM CMa3KH. Takue CHCTEMBI TOJKHBI
JIOTIOJTHUTEIFHO OBITh 000PYIOBaHBI KOHTPOJIEM TOTOKa cMa3odHoro macia. AIIC o CHMKEHHIO TIOTOKa
CMa309HOTO MacJia JOKHA OBITh HE3aBUCHUMOM OT cuCTeMbI ympasienus ['O]1.

17.13.3.2 Temmeparypa MOALIMITHUKOB Baja JODKHA KOHTponupoBarbes cuctemord AIIC u 3amuthl,
JedcTBytomeld B aBa stama. Jtan 1-it — curHan AIIC, stan 2-if — ocranoBka apurarens. Cuctema
3alIUTHI TOJDKHA OBITh HE3aBHCHMOW OT CHCTEMBI WHAWKALWHK TeMIiepaTypsl moamumaukoB u ATIC.

17.13.4 Koaoausl B rougoaax I,

17.13.4.1 YpoBeHb BOJIBI B KOJIO/IIIAX TOH/IOJ M IIOMEIICHHA, CBSI3aHHBIX C HUMH, TOJKEH KOHTPOIUPO-
BaThCS JAaTYMKaMU YPOBHA. B nomonHeHNe K JaTYnKaM BEpPXHETO YPOBHS BOBI B KOJOAIAX, PA0OTAIOIINM
Ha ATIC, momxHBI OBITh MPETYCMOTPEHBI HE3aBUCUMBIC JATYHKH, UCKITIOUAIOIINE JIOXKHBIE CpadaThIBaHUs,
JUISL KOHTPOJISE BEPXHEr0 aBapUMHOTO YPOBHSI, KOTOpblE aBTOMaTu4ecku octaHaBiauBatoT [T,

17.13.5 Cucrema oOHApY:KeHHUsI MOXKAPA.

JlomkHa OBITH mpeaycMoTpeHa 3¢ (GeKTHBHAS CUCTeMa MOXKapOOOHAPYKEHHUS, MPEayCMaTPUBAIOIIAST
HEOOXOAMMOE KOJIMYECTBO M THUIBI JaT4nkoB. OOIMe TpeOOBaHUS K TAKMM CUCTEMaM U3JI0XKEHBI B 7.5.

17.13.6 JocTynHble MPOCTPAHCTBA (B TOHI0J€E ABUTATEJIs).

B mpocrpancTBaX TOHAONBI, T MPOBOISTCS pEryispHbIE Mpo]HIaKTHUYECKHe PadOThl U OCMOTPHI
o0opymoBaHUs, TODKHA OBITH MPEIYCMOTPEHA CHCTEMA OCBEIICHUS W BEHTHUIISIIIH.

17.13.7 3amura I,

17.13.7.1 Jlpurarenu moiiHOCThIO Oosee 1 MBT u Bce ABUrarenu ¢ MOCTOSHHBIM BO30YXXICHHEM
JIOJIKHBI UMETh 3aIIUTY OT BHYTPEHHUX MOBPEXKICHUN, KOTOpask TAKXKe 3allUIIAeT JUHUIO [JIABHOTO TOKA
MeX]ly TOJTYIPOBOJHHKOBEIM IpeoOpazoBareneM M apurareneM. OTKIIOYEHHE MOBPEXKIEHHOTO (Hewc-
MPaBHOTO) 00OpPYAOBaHUS MODKHO OBITh BBIIOJHEHO C COOTBETCTBYIOIIEH BBIJEPKKOW BPEMEHH W
oJla4el aBapuiHO-IIPENyIPEAUTEILHOIO CUTHANIA.

17.13.7.2 BnaxHocThb BO3QyXa B ABUTATEISX C 3aMKHYTOM CHCTEMOM BO3AYIIHOIO OXJIAXICHUS
JIOJKHA KOHTPOIHMPOBaThCs. [IpW TpeBBIIEHWH OMYCTHMOTO YPOBHS BIAXKHOCTH JOJDKEH OBITh
npexycmotper curaan AIIC.

17.13.8 Ilenu rIaBHOT0 TOKA MUTAHHS ABUIATEJIs.

17.13.8.1 Kabenu nuTaHus, MMEIOIIHME BBICOKYIO JAOIMYCTUMYIO pabouyylo TeMIeparypy, MOJKHBI
MPOKJIAIBIBATECS OTACIBHO OT Apyrux kadeneil. Eciu HeoOX0omuMo, TOMKHBI MpelycMaTpUBaThCs pas3zie-
JISIONINE YCTPOMCTBA, MPENATCTBYIOIINE KOHTAKTaM BHEIIHUX 000JI0YeK Kaberew.
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17.13.8.2 Crenensb 3amuThl 06oo4ek (IP) a1 BceX KOHTaKTHBIX COCIUHEHUH, OKOHIIEBAHUI KaOeeH
Y IIMHHBIX COEAMHEHNH, JOJKHA OBITh TAKOH K€, KaK U CTENEHb 3alUThl 000JIOYKH JBUraTeNs, OXHAKO, HE
MmeHee, yeM [P44. Otu TpeboBaHMs pacTpOCTPaHAIOTCA TaKXKe Ha KaOeln yIpaBieHHs.

17.13.9 Tokocbemubie koabua T/ u BPK.

17.13.9.1 Ecnu paHHBIE OT AAaTYMKOB OOPATHBIX CBSA3EH, KOHTPOIUPYEMBIX MapaMeTpoB M T.II.
nepefaoTcs Yepe3 CUCTEMY HH(POPMALIMOHHBIX IIMH TOKOCHEMHBIX KOJIEII, TO CHCTEMa IIWH JI0JKHA OBITH
IyonupoBaHHOW. BEIXOM M3 CcTpos MF000H M3 CHCTEM IHMH JOKEH BEI3BIBATh cpadareiBanue AIIC.

17.13.9.2 biok TOKOCBHEMHBIX KOJEI, OOOPYIOBAaHHBIM BHEIIHEH NPUHYIUTEIBHOW CHCTEMOU
OXJIAX/IEHUS, JIOJDKEH OBITh CIIOCOOEH paboTarh 0€3 CHUCTEMbI OXJIAXIEHHUS ONpeAeNCHHBIN MepHos
BpeMeHH. BBIX0J U3 CTpOsi CUCTEMBI OXJIaKACHUS JODKEH BBI3bIBaThH cpadarsiBaHue AIIC.

17.13.10 Asumyranasnsiii npuson I/ n BPK.

17.13.10.1 A3uMyTambHBIA TPHBOI IOKEH COOTBETCTBOBATH TPEOOBAHUSAM, MPEABSBIICMBIM K
PY/IEBBIM MalIMHAM, B COOTBETCTBHH C TpeOOBaHUAMH 5.5.

17.13.10.2 Jlns Bcex SIEKTPUUECKUX U THUIPABIMYECKUX KOMIIOHEHTOB CHCTEMBI TOJIKEH OBITh
oOecriedeH NPHUHLUI JIOKaNIM3alUKu (MCKIIOUEHHUS! BIMSHUSA Ha (GYHKIHMOHUPOBAaHHE) EOUHHYHOM
HencnpaBHOcTH. be3omacHoe (yHKIMOHMPOBAaHHE CyNHA OJDKHO OBITH O0ECIIEYEHO BHE 3aBHCHUMOCTH
OT YIJIOBOTO TOJIOKEHHWS Py M CKOPOCTH CyOHA, B JIOOOH MOMEHT BpEMEHH, KOTJa IPOMCXOAUT
HeucnpaBHOCTh. [IpoekTaHT nomkeH pa3paboTaTh U MPEACTaBUTh HA COIIaCOBaHHE « AHAIN3 XapakTepa u
nocnencTuil otkazop» (FMEA).

17.13.10.3 Ilonoxxenue yrina pa3BopoTa a3sUMYTAIBHOTO MPHUBOJA JOJDKHO OBITh yKa3aHO
MEXaHMYECKUM MHAMKATOPOM Ha IIKajJe B MECTEe YCTaHOBKH IPUBOJA (PyMIIENIBHOE OTIEIICHUE).

17.13.10.4 s kaxmoil a3MMyTalbHOH YCTAaHOBKH JOJDKHO OBITH IPEIyCMOTPEHO, Kak MUHUMYM, J1Ba
HE3aBHCUMBIX 3JIEKTPHYECKHX MPUBOJA A pa3BopoTa. OAMH W3 ITHX HPUBOJIOB JODKEH IOIYy4aTh
nutanue ot I'PIL, a apyroit — ot APILI.

17.13.10.5 AzumyTaibHble JJIEKTPUUYECKHE MPUBOABI AOKHBI HMMETh 3alllUTy OT MEPErpy3Ku
(moryckaeTcsl OCYIIECTBIIITH CUCTEMOH Ipeo0pa3oBarelisi) U OT KOPOTKOIro 3aMbIkaHus. OHHU JOJKHBI
ObITh crmocoOHbI obOecrieunTh 160 % HOMHHAIBHOTO MOMEHTa, HEOOXOAUMOIO I OOcCIeUeHUS
HOMHHAJILHON CKOPOCTH Pa3BOpOTa B COOTBETCTBHH ¢ TpeboanmsimMu 7.2.3 wactu VII «MexaHuueckue
YCTaHOBKI.

A3HMMyTaJIbHBIE TIPUBOJBI UHOM KOHCTPYKLWH, HAPUMEP THApPABINYECKUE, JOJDKHBI TaKXKe COOTBET-
CTBOBAaTbh M3JIOKEHHBIM BbIILIE TPEOOBAHUSM.

17.13.10.6 AsuMyTainbHBIA yroj ymopa JOJDKEH ObITh orpaHndeH g0 =+35°. Ilpu HeOonbpion
MIPOMYJIbCUBHOM MOIITHOCTH M, CJI€JOBATEIbHO, IPH HEOONBIION CKOPOCTH CyIHA, WIM MpPU aBapUitHOM
«Cronm — MaHeBpe», 3TO OrpaHUUCHHE MOXKET OBITh CHATO CHCTEMOH ympaBieHUSI.

17.13.10.7 AzuMyTanpHBIA Yron ymopa IODKEH OTPaHWYMBATBCS B 3aBUCHUMOCTH OT CTyIEHEH
3a7jaBaeMOM CKOPOCTH Cy[Ha AJIsl TOrO, YTOOBI HE IIOABEPraTh CyAHO OMACHOCTH (M3-32 YPE3MEPHOI0 yropa
BO Bpems moBopora). Cucrema Takmx orpaHudeHud (OJOKHPOBOK) MODKHA OBITH oOecriedeHa
HEOOXOIMMBIM pEe3epBUPOBAaHMEM U JOJDKHA JIEHCTBOBAaTh HE3aBUCHMO OT CHCTEMBI YIpPaBICHUS
a3UMYTaJIBHBIM YIJIOM (pa3BopoToM roHaoinsl I'9J1).

17.13.10.8 [JocTrxkeHne UK NPEBbIIIEHUE TOMYCTUMBIX BEJIMYMH OIpaHUUYEHUN a3UMYTaIbHOIO yIvia
JIOJKHO BbI3bIBaTh cpadarsiBanue AIIC. Ilocie cpaOarbiBaHusI OTpaHUYEHHS JOJDKHO OBITH BO3MOXKHBIM
BO3BpAIllEHHE IIPUBOAA K JOMYCTUMBIM yIJIaM Pa3BOpoOTa MpHBOza 0e3 pydHOro BO3Bpara.

17.13.10.9 OGopynoBanue, obecreunBamonice (QyHKIMOHUPOBAHUE M HHIMKALMUIO a3UMYTaJbHOTO
NpPUBOJA, AOJDKHO OBITh BBIIOJHEHO TaK, 4TOOBl OOecleuMBaliach YETKas W IMOHITHAs WHIMKAL
MIOJIO’KEHMS 33/1aBaeMOr0 HallpaBJIeHUs yIopa rpeOHOr0 BUHTA MM HApaBiICHMS ABMXKEHUs cynHa. [l
oreparopa JODKHO OBITh YETKO Pa3iiM4iMO, Kakoe W3 JBYX 3aJaHWil OBIJIO BHIOpaHO: HampaBICHHE
NBIDKEHUS Cy[lHA, WM HampaBlieHue ymopa rpedHoro BunTa [V,

17.13.10.10 MecTHbIil OCT ynpaBieHUs U a3UMYyTAIbHOW YCTaHOBKH JOJDKEH OBITH 000pyAOBaH
CIIEAYIOIIUM MPUOOpaMu:

.1 amnepmerpaMu Ui KaKIOH CUCTEMBI IUTaHUS KKIOT0 KOMIIOHEHTA HArpy3KH;

.2 MHIUKATOpaMH a3UMYTaJIbHBIX YIIIOB (YIJIOB pa3BOpOTa) IS KaKJOTO MPUBOJA;
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.3 MHAMKAaTOpaMH TOTOBHOCTH CHCTEMbI MUTAHUS IJISl KaXKA0T0 IMPHUBOAA;

.4 MHAVMKaTOpaMH HapylLIeHUs! (HETOTOBHOCTH) CUCTEMBbI IMTAHUS AJISI KAXKIOTO NMPHBOJA;

U NIpEeLyCMaTpUBaTh CICLYIOLIEe:

.5 orpanudeHue MOIIHOCTH (OT MpeoOpa3oBarers);

.6 ympasnenue u3 LI1Y;

.7 ynpaBiieHHE C XOJOBOTO MOCTHKA;

.8 ympasiieHHe ¢ MECTHOIO IOCTa YIPaBJICHUS;

.9 uHaMKanuio «B paboTe» Uil COOTBETCTBYIOIIETO NIPUBOJA IPEOHOTO BUHTA.

MecTHBIH IOCT yIpaBIeHUs MOXKET OBITh aKTHBHPOBAH (BBEAEH B ICUCTBHUE) HA MeCTe B JII000€ BpeMs
U JIOJDKEH UMETh BBICIIHMN NPUOPUTET (IOMUHHPOBAHHE).
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17.14 CUCTEMBI YIIPABJIEHUS I'PEBHBIMU QJIEKTPUYECKHUMHA YCTAHOBKAMM

17.14.1 Cuctembl ynpasiieHHs 3JIeKTPO3HepreTuyeckoi ycranopkoii I'JY.

17.14.1.1 [Insa cucrem nuranust [ DY ¢ reHeparopamu, pabOTarOIIMMH apajlieiIbHO, JOJDKHA Mpey-
CMaTpUBaThCsl aBTOMATHU3MPOBAaHHASI CUCTEMA YIIPABJICHUs 3JIEKTPOCTaHLINEH, oOecneunBaronas aeKBar-
HOE T'€HEpHPOBAHHUE UIEKTPOIHEPIHMU B COOTBETCTBUHM € INOTPEOHOCTSAMH KOHKPETHBIX PEXHUMOB Pado-
161 ['DY, B TOM 49ncie mpu Xo/1e B MOpe ¥ MaHEBPHPOBAHWH. ABTOMAaTHYECKOE OTKIIOUEHHE TeHEPaTOPOB
M0 CUTHAIY IOCTaTOYHOCTH MJIM M30BITOUHOCTH MOIIHOCTH B PEKMME MaHEBPUPOBAaHUE HE JOMYCKAETCs.

17.14.1.2 B cny4yae cHmxeHus dacToTsl Ha mmuHax ['PII, meperpy3ku mo TOKy, WIM IEeperpyske U
peBepce MOIIHOCTH, IepelaBacMas Ha TPEOHYIO JJIEKTPHUUECKYI0 YCTaHOBKY MOIIHOCTH [JOJDKHA
ABTOMATHYECKH OTrpaHMUYUBaThCs (BO m30exxaHue odecrounBanus muH [PILI).

17.14.1.3 Ecau reaepatopsl paboTaiy mapajijieIbHO M OJMH W3 HUX OBII OTKITIOYECH CHCTEMOM 3aIllUTHI,
TO aBTOMAaTH3MPOBAHHAS CHUCTEMa YIPABIEHHUS JIIEKTPOCTAHIME JOKHA AaBTOMAaTHMYECKH CHHU3WTH
MOIIHOCTb IPEeOHOM 3JIEKTPUIECKON YCTaHOBKH C TEM, YTOOBI OCTAaBILIMECS TeHEPAaTOPbI ObIIM 3aIUILCHbBI
OT HENPHEMIIEMBIX INEPErpy30K U NPOROILKaIM Obl paboTaTh NPH IOMYCTUMBIX Harpyskax. OTO ke
TpeOOBaHNWE [OJDKHO OBITH NMPUMEHUMO K pPAa3JAeTUTENbHBIM aBTOMATHYECKHM BBIKIIOUATENSIM Ha
muHax ['PII.

17.14.1.4 CpabarbsiBaHEe aBTOMAaTHUYECKOTO pa3JIeNINTEILHOTO BhiKItouarens ImwmH [PI He momkHO
NPUBOJNTE K HEUCIIPABHOCTH B cucteme. [Ipu 3ToM He TpeOyeTcs, 4ToOBl cucTeMa yIpaBiIeHHs 3JIEKTPO-
CTaHIMEN 0CTaBalach B aBTOMAaTHYECKOM PEKUME, €CIIH CHCTEMa IMHTaHUs pa3felicHa.

Jlro6as moTeps aBTOMaTH4YeCKUX (PYHKIIMI CHCTEMBI YIIPaBIeHHS JODKHA IPUBOANTE K cpabaThIBaHUIO
AIIC.

17.14.1.5 Cucrema ympaBieHUsl 3JEKTPOCTaHIUEH AODKHA obecrmeunBaTh mepenadyy HHGOpMaLUH
B COJl o TekymieMm 3Ha4€HHM MOTPEOIseMO OT TeHepaTOpOB AKTUBHOM MOIIHOCTH AJsl OrpaHUYeHUs
MOIIHOCTH, peKynepupyeMoil B EQDV u onpeneneHns nopora BKIIOYEHUST PE3UCTOPOB TOPMOKEHHUS.

17.14.1.6 Cuctema yripaBiIeHUsI JICKTPOCTAHIINEH JTOJDKHA obecrieunBarh nepenady uHpopmarmn B COJ]
0 TEKyILeM 3HAUYCHUH PEAKTHBHON MOIIHOCTH, TCHEPUPYEMOW B CETh 3rieKTporoTpedurensamu EDDY.

17.14.2 Pacniosioskenne nocToB ynpapiaeHusi I'JY.

17.14.2.1 Ilocter ynpasneHus ['DY moryr ObITH pacmoioxeHbl B Jr000M yIOOHOM MecTe, B
COOTBETCTBHM C HAa3HAYEHUEM CyIHA.

Ecnmu mpemycMarpuBaroTcsl TIOCTHI YIPABICHNS BHE MAlIMHHOTO TTOMEIIEHHS, T. €. Ha MOCTHKE, WIIH
JIPYTUX MECTax, TO JOJDKHBI TaKKe MpelyCMaTpUBaThCsS MOCTHI YIPABICHHUS B MAIIMHHOM TTOMEIECHUH,
uinu B LITV.

17.14.2.2 MecTHBIH TOCT YHpPaBIEHHS SBISETCS AOMHHHMPYIOLUIMM M JOJDKEH pacloyiarateCsi B
HETIOCPEACTBCHHOW ONM30CTH OT HPUBOAA, WM IOIYyNPOBOJHHMKOBBIX NpeoOpasoBareneil. V3meHeHus
pexumoB DY, 3amaBaeMple ¢ DTOTO IOCTa JOJDKHBI WHAWIIMPOBATHCS CHCTEMOM, IOKA3BIBAIOIICH
3aJaHHYIO ¥ BBITIOJHEHHYIO KOMaH/IbI.

17.14.2.3 Tlpu HaIM4YMKM HECKOJILKUX MOCTOB YIPABJICHUS JOJDKEH OBITh MPEITyCMOTPEH IepeKIova-
TeNb IOCTOB, PAcCHOJOXEHHBIH B MOMENIEHWH JOMHUHHUPYIOIIErO MOCTa yHpaBieHHs. Takol Nepexiro-
JaTenb JOJKEH 00ecrednBaTh BKIIIOYEHHUE JII000Tr0, HO TOJIBKO OIHOIO MOCTa YIpPaBiIeHHUs (LEeHTPaJIbHBII
U OOPTOBBIE MOCTHI HA XOZOBOM MOCTHKE PacCMaTpHBAaOTCs, KaK OJUH IIOCT).

17.14.2.4 Kaxnaplii mocT ynpaBieHHsl AOJKEH ObITh 000pyI0BaH YCTPOWCTBOM aBapHHHON OCTaHOB-
ku ['D]l, He3aBUCHMBIM OT CUCTEMBI YIIPABJICHUS W aKTUBHBIM (BKJIIOYEHHBIM) IOCTOM YIPaBICHHUS.

17.14.3 I'naBHbIH U MeCTHBI MOCTHI YIPABJIEHUS.

17.14.3.1 [IommKHBI TIpeayCcMaTpuBaThCSA, KaKk MHHHMYM, JIBa HE3aBHCHUMBIX APYT OT JApyra IOCTa
ynpasieHus ['DY — r1aBHBII TOCT U MECTHBIHM MOCT yNpaBIeHUs.

17.14.3.2 B cnyuyae moBpeXJIeHMsI, HEUCIIPABHOCTH, WM MOTEPU MUTAHUS CHCTEMBl YIPaBIEHHUS Ha
IJIaBHOM MOCTY JOJDKHO OBITH NMPEIyCMOTPEHO yIpaBlieHHe npeodpaszoBatesiMu DY ¢ MecTHOro mocra
YIPaBICHHUS.
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17.14.3.3 Cucremsbl ynpaBieHHS Ha MOCTHKE JIOJKHBI OBITH BBITIOJHEHBI TaKUM OOpa3oM, YTOOBI
CHCTEMa YIIPaBJIECHHUs pa3BOPOTOM (M3MEHEHHEM a3uMyTa ynopa) ACHCTBOBAJIa HE3aBHUCUMO OT CHCTEMBI
yIpaBJeHHS 9acTOTOW BpameHus u peepcoM ['DJ] rpeOHOI 31eKTpHIecKO yCTaHOBKH.

17.14.3.4 CpabarpiBanue AIIC mo BceMm mapaMeTpaM IpeOHON 3JIEKTPUYECKOH YCTaHOBKH JOJIKHEI
KBUTHPOBaTbCS Ha MECTHOM MOCTy ympasieHus. [IpeaynpeanTenbHble CUTHANBI, KOTOPBIE HE TPeOyIoT
CPOYHOIO MOCIEAYIOUIET0 BMEIIATENbCTBA IEPCOHANA, MOTYT KBHUTHUPOBAaTbCA Ha IJIaBHOM IIOCTY
ynpaBiieHHs (Ha XOZOBOM MOCTHKE), C 00s3aTe/IbHBIM IIOCIIEAYIOIIM KBUTUPOBAHUEM Ha MECTHOM IIOCTY.

17.14.3.5 TloBropHbIi cTapT (Imyck) ['DY nomkeH ObITh BO3MOXKEH ¢ 000MX TIOCTOB YIIPaBICHHUS (MECTHOTO
M TJIaBHOTO), B 3aBMCHUMOCTH OT TOrO, Kakoil mocT Obul 3apaHee BbiOpaH. [locnme oGecroumsanms I'PLI]
TIOBTOPHBIH 3aIlyCK TPeOHON yCTaHOBKH JIOJKEH OBITh BO3MOXKEH C IJIABHOTO TOCTa YIPABICHUSL.

17.14.3.6 Ecnu ynpaBineHue co OIUTa WIK C TyabTa TPEeOHOH 3IEKTPHUYECKON YCTaHOBKHU
OCYIIECTBISIETCS C MPUMEHEHUEM JJIEKTPUYECKOTO, MHEBMATUYECKOTO WM THAPABIMYECKOIO IMPHUBOJA,
TO BBIXOJ M3 CTPOS 3TOTO MPHUBOJA HE JIOJDKEH COTPOBOXKIATHCSA OTKIIOYEHHUEM TPeOHON AIIEKTpHUIEeCKON
YCTaHOBKH, a KaXJbIi M3 MOCTOB Ha IIWTE WJIH IyJIbTe JODKEH OBITh HEMEIJIEHHO TOTOB K JEWCTBHUIO
BPYYHYIO.

17.14.3.7 JonyckaeTcs NpUMEHEHHUE MEXaHUYECKH CBSI3aHHBIX MTOCTOB, YCTAaHOBJICHHBIX B XOJOBOM
pyOke (Ha MOCTHKE), U1 CHHXPOHHOH MX PabOTHI.

17.14.3.8 Cucrema AHUCTaHIIMOHHOTO YMPABIEHUS TPEOHOM 3NEKTPHUECKOW YCTAHOBKOHM JIOJIKHA
UMETh TaKyl0 KOHCTPYKIHIO, YTOOBI HE TpeOoBaloch BBIACPKKH BPEMEHH CO CTOPOHBI TEPCOHAja MpH
MEPEKIaIke PYKOSATKU YIPABIEHUS HA MOCTY YIIPABICHMUSL.

17.14.3.9 Cucrema ympaBieHHS TPEOHON IIEKTPUYSCKON YCTaHOBKOM MODKHA WMETh OJIOKHPOBKY,
MCKJTFOYAIOMIYI0 BO3MOJKHOCTh TPWBEACHUS B JCHCTBHE YCTAHOBKH NPY BKJIIOYEHHBIX BAJIOTIOBOPOTHBIX
YCTPOMCTBaX.

17.14.3.10 Kaxnaplii mocT ymnpaBieHUS [TOJKEH HMETh CBETOBYIO CUTHAJIM3ALMIO O HaJIUYUU
HanpsDKEHNS B LIETIN YIPABICHMUS.

17.14.4 U3mepuTeibHOE, HHAUIUPYIOLIEee U KOHTPOJIUPYIOllee 000py10BaHUE.

17.14.4.1 HeucnpaBHOCTH B CHCTEMAaxX M3MEPCHHUS, KOHTPOJS W WHAWKAITUN HE JTOJDKHBI IPUBOIUTH K
HEHUCIIPAaBHOCTAM B cHcTeMe ympaBieHus 1DV, Hanmpumep, HEHCIPABHOCTH aTyUKa JEHCTBUTEIHHOMN
BEJIMYUHB! (YacTOTHI BpAIEHUS) WIM AATYMKA BEIMYUHBI OMOPHOIO CHTHAlla 4acTOThl BpalllEHUs, He
JOJDKHBI IPUBOIUTH K YPE3MEPHOMY YBEIMYECHHUIO YaCTOTHI BpallleHHsl TPeOHOT0 BUHTA.

17.14.4.2 Ha MecTHOM (IOMHHHPYIOIIEM) TIOCTY YIIPaBICHHS TOJKHBI OBITH MPEIyCMOTPCHBI:

.1 ammepMeTpsI U1 KaX 10 JTMHUY TUTaHUS KaXKIOTO CHIIOBOTO KOMITOHEHTA YCTAaHOBKH (TOK cTaTopa
Ka)X10i OOMOTKH U T. I1.), & TAK)KE B IIETIH BO30YXIEHHS (IUIsI CUCTEM C PETYIUPYEMbIM BO30YKICHUEM);

.2 BOJIETMETPHI JUIs KaXK10H JIMHUYM MUTAHUS KaXI0T0 CUIIOBOTO KOMIIOHEHTA YCTaHOBKH, a TaKXkKe JUIs
MUTaHUS CUCTEMBI BO3OYKICHUS (AJIS1 CUCTEM C PEryIHpYyeMBIM BO30YyXKICHHEM);

.3 MHAMKATOp YacTOTHI BPAIIEHUs KaXI0ro rpeOHOro Baja;

.4 mHIUKATOp «DNMEKTPOCTAHIHS TOTOBa K pabote DYy

.5 uHANKATOp «DIEKTPOCTAHIIUS HE TOTOBa K pabore 'DVYy;

.6 unaukarop «Orpannyenue morrHoctu ['DY» (0T KoHBepTEpa);

.7 unpukarop «Ynpasiernue u3 HITV»;

.8 nnIUKaTOp «YIpaBileHUE C XOJOBOTO MOCTHKAY;

9 naIMKaTOp «YIpaBIeHUE C MECTHOTO MOCTA YNPABICHU.

17.14.4.3 Ha maBHOM nocTy ymnpaBieHHs (Ha XOZOBOM MOCTHKE) JOJDKHBI OBITH MPELyCMOTPEHBI:

.1 MHAMKATOPHI YaCTOTHI BPAILEHUS Ka’KAO0To TpeOHOTo Baa;

.2 IpuOOPHI U3MEPEHHsI MOLITHOCTU Ka)KAOTO BaJa;

.3 uHANKATOP «DJEKTPOCTAHIINS TOTOBA K BKIIOYCHUIO» (JIOTIOJHUTEIBHBIX T€HEPAaTOPOR);

4 mHANKATOp «DJIEKTPOCTAHIIMS TOTOBAa K padore I DVy;

.5 uHAMKaTOp «DJEKTPOCTAHLMS HE TOToBa K pabdote [DVY»;

.6 unaukarop «OrpannyeHue MoutHocTu ['OVYy;

/7 unnukarop «TpeOyeTcs CHU3UTH MOILIHOCTB», — €CIM HE BKJIIOYCHA CHCTEMa aBTOMAaTHYECKOIO
yIpaBJIeHUs, WIN BKIIOYeHA KHOMKa «override» (0OTMeHa aBTOMaTHYECKOTO YIPABJICHUS CTaHIUEH);
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.8 unaukarop «Ynpasnenue u3 LITY»;

.9 uHIUKATOp «YNpaBJIEHUE C XOJIOBOTO MOCTHKAY;

.10 wHIUKATOp «YIpaBICHUE C MECTHOTO TIOCTaY;

.11 uHaUKaIMs reHeparopoB, padoratonmx Ha DY,

.12 nHAMKaTOp MOIIHOCTH, OCTarolUIelcsa B pe3epBe (pEKOMEHIyeTCs).

17.14.4.4 Ecnu niperycCMOTPEHO Ba MM OoJiee TIOCTOB YIPABJICHUS IS U3MEHEHUSI CKOPOCTH H yIiia
pa3Bopora sonacreit BPI, To Ha Ka)XIOM U3 3TUX MOCTOB JOJDKHBI OBITH MPEIYCMOTPEHBI HHINKATOPHI,
Kak M3MEHEHHUs CKOPOCTH, TaK W ymiia pa3Bopora jonacteit BPIII.

17.14.4.5 Ha nocry ynpasnenus B L{ITY 10/KHBI OBITH IPEyCMOTPEHBI:

.1 MHIUKATOPHI YaCTOTHI BPAIICHUS KaXOr0 TPeOHOTO BaJia;

.2 IpuOOPHI U3MEPEHHSI MOIITHOCTH KaXKJIOTO BaJia;

.3 uHIUKATOp «DIMEKTPOCTAHIHS TOTOBA K BKIIFOUEHHIOY» (JOTIOIIHUTENHHBIX T€HEPATOPOB);

4 mHIUKATOp «DIMEKTPOCTAHIMS TOToBa K pabore DYy

.5 uHANKATOp «DNEKTPOCTAHIIMNS HE TOTOBa K pabore 'DVYy;

.6 unaukarop «OrpannyeHne MoutHocTu ['OVYy;

.7 uHgukarop «Tpedyercss CHHU3WTH MOIIHOCTB», €CIM HE BKIIOYEHA CHCTEMa aBTOMAaTHYECKOTO
yIpaBJIeHUS, WIN BKIIOYeHA KHOMKA «override» (0OTMeHa aBTOMaTHYECKOTO YIPABJICHUS CTaHIUEH);

.8 unaukarop «Ynpasnenue u3 L{ITY»;

9 unauKaTop «YmpaBlieHHE ¢ MECTHOTO MOCTay;

.10 naauKarop «YmpaBJieHHE C XOJ0BOTO MOCTHKaY,

.11 uaaMKaIuMsa TeHeparopoB, padoraromux Ha DY,

Ilepeuens koHTpOIHpYeMBIX mapameTpoB cuctemoil AIIC ykasan B Tabm. 17.14.4.5-1 u 17.14.4.5-2.

17.14.5 OTka30ycTOHYUBOCTHL CUCTeM yrnpasJjenus Y.

17.14.5.1 Cucremsl ynpasieHus DY ¢ NpUMEHEHHEM MPOLECCOPOB JOIKHBI COOTBETCTBOBATh
TpeOoBaHusAM pazn. 7 dact XV «ABTOMaTH3AIH».

17.14.5.2 TloTepst MUTaHUS WX HEHCIPABHOCTH JIFOOBIX IPYTHUX CHCTEM YIIPABICHHS M KOHTPOJS HE
JIOJDKHBI TIPUBOJAWTE K TOTEpe XoJa W ympasieHus ['DY, ympaBiseMocTH CyAHA WM a3uMyTalbHOTO
MIPUBO/IA.

17.14.5.3 I'peOHas anexTpUUecKas yCTAaHOBKA, a3MMYTaJbHbIC MPHBOIBI U MX CHCTEMBI YIPaBICHUS
JTIOTDKHBI UMETh cucteMy camokoHTpousist U ATIC mist OpIcTporo 0OHApyKEHUS HEUCIPaBHOCTEH.

17.14.5.4 BoNBIIMHCTBO BO3MOXKHBIX HEHCIPABHOCTEH, TaKMX KaK IOTEps] ITUTAHUSA, OOPBIB WJIH
KOPOTKO€ 3aMBIKaHHE B KaOeJsX W MPOBOAAX, JOJDKHBI IPHUBOAWTH K HAaMEHEE KPUTHUYECKOMY M3 BCEX
BO3MOXKHBIX HOBBIX COCTOSTHUH CyaHA (BBIXOA U3 CTPOS B OE30TMACHYIO CTOPOHY).

17.14.6 Ilutanue cuctem ynpasinenus ['OV.

17.14.6.1 Iluranue cucrembl nuctaHnuoHHOTO yrnpasieHus (CHY) DY momkHO ocyIecTBIAThECS B
coorBeTcTBUU ¢ 3.1.2 yactu XV «ABTOMaTHA3aALIMS.

17.14.6.2 YctpoiicTBa (Ookn) yrpaBieHus Wi KOHTposuiepbl kaxmoro ['DJ] wmm TIITY momkHBEI
MOJIy4aTh MUTAHKE MO OTACIHHBIM IeNsiM. HencrpaBHOCTE B 1ETIH TUTAHUS OJHOTO M3 TAKUX YCTPOUCTB
YIpaBJICHUS HE JOJDKHA MPUBOAUTH K MOTEPE MUTAHUSI OCTABIIUXCS B pabOTE YCTPOMCTB.
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Tabnuna 17.14.4.5-1

IepeyeHb KOHTpoOJIUPYeMbIX MapaMeTpoB 'Y ¢ rpedHbIMH 3J1eKTpHYeckHMH aApurareasivu (I'J/]) nepeMeHHOro TOKa: CHHXPOHHBIMH,
€ NOCTOSIHHBIM BO30Y:KIeHHEeM U ACHHXPOHHBIMH

KonTponupyemsrii IIpenensHoe 3HaYeHHE MectHbIit AIIC, CHmxenne | ABToMa- Ty
napameTp MaKC/MHUH M3MEPUTEIBHBIN qucruiel | Harpysku | Thdeckuit | (MOCTHK),
pubop B LITY Cron OAIIC
o1
Cucrema cMa3ku HEHCIIPaBHOCTh HM3MEPUTENBHOE X X X x
CTEeKJIO
TemmnepaTypa NOAUIMIHUKOB Makc. TEepMOMETP X X
Temneparypa 0OMOTOK cTaTopa MaxKc. X X X
ToxocheMHBIE KoNbLA (CHHXpOHHBIH ['I]1) HEHCIPaBHOCTh CMOTpOBOH JIIOK X X
(dmeKxTpuyecKas Jyra)
CucreMa OXJIaXIEHHS BOZBI/BO3LyXa HEHCIIPaBHOCTh X X
TemmepaTypa OXJIaXKJalOIIEr0 BO3AyXa Ha Maxkc. TEepMOMETp X x
BXOZIE
OxJaxaronas xKuaKkocTh yTedka X X
Yacrora BpamieHus Makc. X X X
PerynupoBanue HanpsbkeHUs (CHHXPOHHBIH BBIXOJ] U3 CTPOS X X X
1)
ComnpoTHBICHHE H30IALNUU CTaTOpa U MHH. X X
¢dunepa nutaHus
ConpoTUBIEHHE H3O0JSAIUU CHCTEMBI MHH. X X
B030yxaeHus, punepa (cuaxpoHHbIi ['I]1)
Tpanchopmaropbl:
Temmeparypa 0OMOTOK Maxkc. X X X
Oxuaxkgaromas XKUAKOCTh yTeuka X X
CucreMa OXIaXXICHUSL HEHCIIPaBHOCTh X X
ITpeodpa3zoBaren:
IMuraromas ceth HEHCIIPaBHOCTH X IyCcK X
Cucrema oXnaxxaeHHs HEHUCIPABHOCTh X X X
Temneparypa CHIOBBIX CEKLUH Makc. X Makc. 1 X Makc.2 X
IMoTok oxmamuTens MHH. X X
Oxaxkgaromas XKUAKOCTh yTeuka X X
IpenBapurenbHbIiA CUrHAT X
ABapus, BBIXOJ| U3 CTPOs X X X
JlaTunk CKOpPOCTH M IOJIOXKEHUS poTOpa HEHCIIPABHOCTh X X
(cuaxporHsi I'D]])
ABapuiinsblii cron (KoHBepTep OTKIIOUCH) X X X
IpenoxpaHuTens MOIYHPOBOJHUKA HEHCIIPaBHOCTh X X X
TemmepaTypa HOJIyIpPOBOIHUKA Makc. X CHUDKEHHE X
MOMEHTa
HamnpsixeHue (3B€HO MOCTOSHHOTO TOKa) Makxc X X X
Tox (3BEHO IOCTOSIHHOTO TOKa) Makc. X X X
Tox Ha BBIXOIE KOHBEpTEpa Maxkc. X X X
Cetrp nutanus DY, cyroBasi 3JeKkTpu-
yeckasi cMcTeMa:
(I)l/lJ'lep FapMOHHUYCECKUX COCTABJIAIOLIUX aBapus, MOBPEKIACHUEC X X
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IlepeueHb KOHTpPOHMpYeMbIX napaMeTpoB 'Y ¢ ')l nMoCcTOSTHHOTO TOKA

Tabnuna 17.14.4.5-2

KouTtponupyemsrit IIpenensHoe 3HaYeHHE MectHblit AIIC, CHwxkenue | ABromaru- Iy
napameTp MaKc./MHUH. HM3MEPHUTENbHBIN IHMCIUIeH | Harpysku yeckuil | (MOCTHK),
npudop B LY cTon OAIIC
I1:
Cucrema cMa3ku HEUCIPAaBHOCTh U3MEpHTENHHOE X X X X
CTEKIIO
Temmeparypa NOJIIMITHIKOB Maxkc. TepMOMETp X X
Temmeparypa IIaBHBIX MIOIIOCOB Maxkc. X X X
TemmepaTypa JOHONHUTENBHBIX IIOIIOCOB Makc. X X X
MIH KOMIIEHCALIHOHHBIX 0OMOTOK
CucreMa OXJaKJICHUS BOABI/BO3IyXa HEHCIPaBHOCTh X X
TemmepaTypa OXJIa)kIalOIIEr0 BO3JyXa Ha Makc. TEepMOMETP X X
BXOJIE
OxJtaxkaromas XKUIKOCTh VYr1euka X X
YacroTa BpamieHus Makc. X X X
Konnexrop/merku HEHCIIPaBHOCTh CMOTpOBOII JIIOK X x
(3neKTpuyecKas Jryra)
Toxk sixopst Makc. X X X
CO]'IpOTl/[BJ'ICHl/le U30JIAUMN LEIN SIKOpSA U MUH. X X
¢dunepa nuTaHUSA (3aMbIKaHHE Ha KOPIL.)
Tpauncdopmaropb:
Temmeparypa 0OMOTOK Makc. X X X
OxJaxaronas xKuaKkocTh yTedka X X
CucreMa OXJIaXIEeHUs HEUCIPAaBHOCTh X X
IIpeobpa3zoBaresn:
IMuratomas ceth HEHCIIPaBHOCTh X TIOBTOPHBIH X
IyCK
CucreMa OXJIaXIEeHUS HEUCIIPaBHOCTh X X X
TemmepaTypa CHIOBBIX CEKLIHH Makc. X Makc. 1 X Makc.2 X
Iortok oxnagurens (MpsAMoe OXJIaXKIACHUE) MHUH. X X
OxJakJaromas XKUaIKoCTh yTeuka X X
IIpenBapuTenbHbIiA CUTHAT X
ABapusi, BEIXOZ U3 CTPOSI X X X
JlaTuuK CKOPOCTH BPAIICHUS SIKOPS HEHCIIPaBHOCTh X X
Aapuiinblii cron (KoHBepTep OTKIIIOYEH) X X X
IMpenoxpanuTens MOIYIPOBOJHUKA HEUCIPaBHOCTh X X X
Cerp nutanus I'IY, cynoBas 3jeKkTpu-
yeckasi cHCTeMa:
OuIbTp rapMOHUYECKUX COCTABIIAIONINX aBapusl, MOBPEXKICHNE X X
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17.15 QJIEKTPHYECKHE MY®TBI

17.15.1 O6mue TpedGoBaHMS.

17.15.1.1 Dnekrpudeckue My(THl JOIKHBI UIMETh KOHCTPYKIHIO, TOMTYCKAIOIIYI0 TEMOHTaX MY(THI
0e3 pa300opKK MPUBOJHOTO ABUTAaTElIsl WM PEAYKTOPa. DIIEKTpUIecKrue MyQThI TOJDKHBI OBITH CKOHCTPYH-
POBaHBI U PAcIOIOKEHbl TAaKUM 00pa3oM, 4YTOObl K HUM Obul oOecledeH CBOOONHBIA NOCTYH ISt
o0CITy’KMBaHNs, 3aMEHBI IETOK M M3MEPEHHS BO3AYIIHOTO 3a30pa 0e3 I1eMOHTaxa My(THI.

17.15.1.2 Koprmyca 1 TOJIIUITHUKOBEIE IUTHI TOJKHBI U3TOTOBIISITHCS M3 CTAIA WJIM PAaBHOIICHHOTO T10
MpOYHOCTH Marepuana (cM. takxke 10.1.1).

17.15.1.3 Bpamatoniecst 4actu My(QpT, a Takke X OOMOTKH JOJKHBI OBITh CKOHCTPYHPOBAHBI H
3aKpen-JIeHbl TAKUM 00pa3oM, YTOObI B CiIyyae BHE3AIIHOM OCTAaHOBKM OHU HE HMOIYYWJIN MOBPEXKICHHUH.
OnexTpudeckiue My(THI HE TOJDKHBI CO3/1aBaTh OCeBbIX ycwiwid. CTeneHs OalaHCHPOBKH My(T MOKHA
oTBeuath TpeboBanusaM 4.1.2 gactu [X «MexaHU3MBD.

17.15.1.4 MaxkcumanbHbIi MOMEHT B pekuMe (HOpCcHpOBKH BO30YXKIACHHS HE JIOJMKEH IPEBBINIATH
JBYKPAaTHOI'O HOMHHAJIBHOTO MOMEHTa MY(THI.

TpeboBaHus HACTOSIIEH IVIaBBI PACHIPOCTPAHSIIOTCS TaK)Ke Ha AJNEKTpHUecKne My(QThl, yCTaHABIMBae-
MBI€ B JIpyTHX CHCTEMaXx.

17.15.2 3ammra n 010KHPOBKA.

Cucrema coeauHeHuss My(Thl ODKHa OBITH pa3paboTaHa TakuM 00pa3oM WM NPUMEHEHa Takas
OJI0KHpPOBKa, YTOOBI MCKIIIOYAIACh BO3MOXKHOCTH IOJaud BO30YXIeHUS Ha My(dTy BO BpeMs IIyCKa HIU
peBepca TIIaBHOTO JABHUTATEIIS.

IIpu paboTe HECKONBKMX NPHUBOIHBIX IBUraTeneil Ha OOIIyr0 mepeAady IOKHA IPUMEHSTHCS
OJIOKHMpPOBKa B cXeMe BO30YXKIEHHS DIICKTPHUSCKUX MY(T, UCKIIOYAIOIIas OAHOBPEMEHHOE BKIIIOYCHHUE
NPUBOJHBIX JBUTATEJICH, BPAIAIOIIMXCS B IPOTUBOIOJIOKHBIX HalpPaBICHUSX.

17.15.3 Bo30y:x1eHue 3j1eKTPUIecKuX MY(PT.

OOMOTKH BO30YXIEHUS JEKTPUIECKIX MY(PT JODKHBI OBITH 3aIIUIICHBI OT MEPEeHANPSIKCHHUS.

B nenu Bo30yXIeHUS 3IEKTPUUIECKUX MY(PT JODKHBI OBITh YCTAaHOBIIEHBI:

.1 IBYXIOMIOCHBIN BBIKIIIOYATEND;

.2 YCTPOHCTBO TrameHysi MarHUTHOTO TOJIS;

.3 3ammrTa OT KOPOTKOTO 3aMBIKAHHSL.
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18 JONMOJIHUTEJIBHBIE TPEBOBAHUA K JIEKTPUYECKOMY
OBOPYJAOBAHHNIO HA HAITPS’)KEHUE BBILIE 1000 B /10 15 KB

18.1 OBIIME IMOJIOXKEHUA

18.1.1 Hacrosmme TpeboBaHUS NMPUMEHUMBI K Tpex(a3HBIM CHCTEMaM IEPEMEHHOTO TOKa C HOMH-
HaJIbHBIM HaIlpsDKEHHEM, MpeBblmaonmM 1 kB, rie moa HOMHUHAJIBHBIM HaIpsDKEHHEM ITOHMMAaeTCs
HanpspKeHHE MEXIy (a3aMu.

Ecim B HacTosimieM pasnene He yKa3aHO WHOE, TpeOOBaHUS K KOHCTPYKIMU M YCTAHOBKE ISt
HU3KOBOJIETHOTO AJIeKTprudeckoro obopynoBanus (mo 1000 B), nzmokeHHsie B HacTosmel yactu [Ipasu,
MPUMEHUMBI TaKXe M JUISI BEICOKOBOJIBTHOTO JJIEKTPUIECKOTO 000pYyITOBaHMS.

18.1.2 Dnexrpuueckoe obopynoBanue Ha HanpspkeHue Boiie 1000 B He 70KHO yCTaHABIMBATLCS B TE
)Ke Koprryca (00O0JIOYKM), TJe YCTAHOBJICHO HH3KOBOJIETHOE OOOpyAOBaHWE, €CIH He 00ecledyeHo
COOTBETCTBYIOIIIEE pa3/ielieHIe WA He TPUHSATHI COOTBETCTBYIOIINE MEPHI, 00eCIIeunBaroIire 6e30MacHbIi
JOCTYT JUIA OOCITY>KHBaHUS HU3KOBOJIBTHOTO O0OPYTOBAHWSL.

18.1.3 U3onsmmoHHBIE MaTepHaibl, MPUMEHSIEMBIC OIS DJEKTPHUUYECKOTO OOOPYHIOBaHUS, TOJDKHBEI
o0OecnieynBaTh BO BpeMs JKCIUTyaTallid YCTAHOBKU compoTuBieHue wuzomsamuu 1500 Om Ha 1 B
HOMHUHAJILHOTO HANpsDKEHUs, HO He MeHee 2 MOw.

18.1.4 JIns KOHTpONS COCTOSHHUS W3OJSAIHMH JOJDKHBI HCIIOJNB30BAaThCS CHUCTEMBI MO(GUAEPHOTO
KOHTPOJIS M30JSIMA. Takue cucTeMbl JOIDKHBI YKa3bIBaTh HANpaBIEHHE HA yYaCTOK C MOBPEKICHHEM U
UMETh CBETOBYIO M 3BYKOBYIO CHTHAJIH3AIMIO TMPU CHUKEHHH KOHTPOJIHMPYEMOM BEIMYMHBI HIKE
ycTaHOBJIeHHOTO mpenena. CucteMbl MOQUICPHOrO KOHTPOJISE PEKOMEHIYETCsS JOTMOJIHATh EPEHOCHBIMU
YCTPONUCTBAMHU MOMCKA MECTA MOBPEXKICHUS U3OJISILIUU.

18.1.5 VY Bxoza B cneliMabHbIE 3JEKTPUUECKUE TOMELICHUS JOIKHBI HAXOOUTHCS IPEI0CTEPEratoIiue
HAIMCH, YKa3bIBAIOIINE BEIMUNHY HanpspkeHus. Kopryca 31eKTpiudeckoro o0opyIoBaHHs, YCTAHOBICH-
HOTO BHE CIIEHHAJBHBIX JJIEKTPUYECKUX IOMELICHHH, JODKHBI CHaOXaTbcid MpPeaoCTeperaronuMu
HAJIUCSIMU, YKa3bIBAIOIIUMH BETUYHHY HATPSKECHUS.
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18.2 TIPOEKTUPOBAHHUE CUCTEMBbI

18.2.1 CucrtemMsl pacnpeneseHus.

18.2.1.1 1551 BEICOKOBOJIBTHBIX YCTAHOBOK IIEPEMEHHOTO TpeX(a3HOTo TOKa JOITyCKAaeTCs IPUMEHEHHUE
CIIEYIONUX CHCTEM paclpeie]IeHHus DIIEKTPHYECKON SHEPTUU:

TPEXTPOBOJHON H30JIMPOBAHHON CHUCTEMEI,

TPEXIIPOBOJIHON CUCTEMBI C HEHUTpablo, COEJMHEHHON C KOPIYCOM 4Yepe3 BBICOKOOMHBIH PE3UCTOP
WIH PEeaKTop;

YETHIPEXIIPOBOIHON CHUCTEMBI C TIIYXO 3a3€MJICHHOH HEHTpaibio.

18.2.1.2 Koudwurypanus cetu ans odecrniedeHus 6ecriepeOoiHOCTH MTUTAHUS.

Koncrpyknus I'PIL momkHa mpexycMaTpruBaTh BOSMOXKHOCTB €r0 pa3ieleHns, Kak MUHUMYM, Ha JIBE
HE3aBHCHUMBIX TIOJIOBHHBI CEKIIHMHA MOCPEICTBOM MEXCEKIIMOHHOTO aBTOMAaTHYECKOTO BBIKITIOYATENS WIIN
pa3beTuHUTEIS.

K kaxmoii momoBrHe CEKUUH OMHKEH OBITh MOJKIIOUEH, KaAK MUHUMYM, OJIUH TEHEeparop.

Ecmm mpengycmarpuBaroTcss aBa HeszaBuCHMBIX [ PIL, coemuHseMBIx Mexmy co0oif KaOelbHBIMHU
MepeMbIYKaMH, TO aBTOMAaTHYECKIE BBIKITIOUATENH TOJKHBI OBITh MPETyCMOTPEHBI HAa 00ENX €€ CTOPOHAX.
Bce nyOnupoBaHHBIE AJIEKTpUYECKHUE MPUBOIBI JOJDKHBI TIONTydYaTh MUTanue oT pasnuunbix ['PL wm ero
pa3feneHHbIX CeKIUil.

18.2.1.3 Cucremsl ¢ 3a3¢MIIEHHON HEUTPAJIBIO.

18.2.1.3.1 HyneBble TOYKH TEHEPATOPOB, BKIIOYAEMBIX Ha MapaieIbHYI padoTy, MOIMyCKaeTcs
MOJKJIIOYaTh Ha OOIIYI0 IMWHY Tepell 3a3eMIISIONINM PE3UCTOPOM WIIM PEaKTOPOM, YCTAaHOBJICHHBIM B
pacrpeneIuTeIbHOM IIIUTE WIH HETIOCPEICTBEHHO y T€HEepPaToOpOB.

18.2.1.3.2 B ciyyae 3aMbIKaHMs Ha KOPIYC TOK YTEUKHM HE JTOJKEH IPEBbIIIATh HOMHUHAIBHOTO TOKa
HaWOOJIBIIIETO TeHepaTopa WIK CYMMapHOTO HOMWHAIILHOTO TOKa cooTBeTcTBytomer cekiuu [P n He
JTOJDKEH OBITH MEHBIITUM, YeM TPEXKPaTHBI MUHUMAIIBHBIA TOK, TPEOyEeMBbIi Ui cpabaThIBaHUS 3aIIUTHI
OT 3aMBIKaHMsI Ha KOPITYC.

18.2.1.3.3 /lomxHo ObITH 00ecreueHo, 4To0bl, KAK MUHUMYM, OJJHa TOYKa 3a3eMJICHUS HelTpanu Oblia
BKJIIOUECHA, KOTJ]a CUCTeMa HaXOAWTCS IOJ HalpsDKEHHEM. DIeKTpuueckoe o0opyaoBaHue, padoTaroliee B
CHUCTEMax C TJIyXO 3a3eMJICHHOW HEHTpanpli0 WIM C HEHTpajbio, COSIMHEHHONH C KOPIyCOM depe3
BBICOKOOMHBIH PE3UCTOP WM PEaKTOp, JAODKHO BEIICPKUBATh 0€3 TOBPEXKICHHS TOKH OXHO(A3HOTO
3aMbIKaHHS Ha KOPITyC B TEUCHHE BPEMEHH, HEOOXOIMMOTO I CpadaThIBaHUS YCTPOHCTBA 3alUTHI.

18.2.1.4 OTxiroueHue HEHTpamu.

B HyneBoM mpoBoje KaXkJIOTO TeHeparopa JO/KEH OBITh MPEeAyCMOTPEH pPa3beAMHUTENb, KOTOPHIM
MOYKHO OTKIIOYaTh HEWUTPalb OT 3a3€MJICHHUS JJIsl TPOHM3BOJCTBA 3aMEPOB COIMPOTHBIICHUS W3OJSAINH U
o0ciTy)XKMBaHUs TeHepaTopa.

18.2.1.5 CoenuHeHnE ¢ KOPITyCOM 3a3eMIISIONIETO UMIICAAHCA.

18.2.1.5.1 Bce 3azemisieMble MMIENAHCHI (TIOMHBIE CONPOTHBIICHHUS) HYJIEBBIX TOUYEK JOJKHBI OBITH
coeanHeHbI ¢ KoprnycoM. CoeTMHEHUE J0HKHO OBITH BBIIIOJIHEHO TAKUM 00pa3oM, 4TOOBI J00bIe IUPKY-
JUPYIOIIHME TOKU 3a3eMIIIONIUX COSAMHEHUI HEe BIWSUIM Ha Pagnoo0OpyIOBaHUWE, palapbl, a TAaKKe Ha
[IeN BHYTPEHHEW CBS3M U CHCTEMBI YIIPABICHHUS.

18.2.1.5.2 JlommyckaeTcs MPHCOCTUHEHNE BCEX PE3WCTOPOB HIIM PEAKTOPOB K OOIIEH 3a3eMIISIONICH
HIMHE, KOTOpasi, o KpaliHel Mepe, B JBYX MecTaxX JOJDKHA OBITh COCOMHEHA C KOPIYCOM.

18.2.1.6 Pa3nensieMble CUCTEMBI.

18.2.1.6.1 B paznensembIx cucTeMax ¢ 3a3€MJIICHHOM HEUTpasblO0 COCIMHEHUS HEUTPau C KOPILyCOM
JIOJDKHBI OBITH TIPETyCMOTPEHBI I KKIOW pa3iesieHHo# rpymmbl cexruii ['PLI.

18.2.2 Ctenenu 3amuThl 000J104eK.

18.2.2.1 O6ume TpeboBaHusl.

Kaxgast dacte s1meKTpooOOpyHOBaHUS JODKHA WMETh 3allUTHBIE OOOJOYKH, COOTBETCTBYIOIIHE
PacmoJIOKEeHNI0 3IeKTPOOOOPYIOBaHNS W BIMSHHUIO Ha HETO OKPYXKAIIUX YycioBUd. TpeboBaHUs
cragmapra MOK 60092-201 moryT paccMaTpuBarbcsi Kak MHHUMAJIbHBIE.
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18.2.2.2 DnexTpuyecKre MAaIUHBL.

CrereHb 3alTUTHI 000JIOYEK JJIEKTPUUICCKAX MAIIUH TOJKHA OBITh He Hmke, deMm IP23. Crenenn
3aIUTH KOPOOOK BBIBOJOB MAIIMH OJKHA OBITH HE HUXE, deM P44,

g nBurareneii, ycTaHaBIMBaeMbIX B MOMELICHHUSAX, TOCTYIHBIX JI HEMOJATOTOBJIEHHOTO TIEpCOHAa,
CTEleHb 3aIllUThl OOONIOYKH JODKHA OBITH HE HIbKe, yeM [P4X 1 MCKIIOYeHUS! NMPUKOCHOBEHHUS K
TOKOHECYIIMM WJIA BPALIAIOIIAMCS JICTAIISM.

18.2.2.3 TpancdopmaTopsl.

CrereHb 3aIUTH 000JI04EK TpaHCHOPMATOPOB TOJDKHA OBITH HE HUXKE, yeM P23,

Jnst TpaHcdOpMaTopoB, yCTaHABIMBAEMBIX B IOMEMICHUSX, JOCTYIHBIX JUIS HENOATOTOBIEHHOTO
nepcoHala, CTeleHb 3alluThl 000JI0YKH J0KHA OBITh HEe HIKe, yeM [P4X.

Ha tpancdopmaropsl, He 3akitO4eHHBIE B 000JIOUKY, pactpocTpaHstoTcs Tpedboanus 18.7.1.

18.2.2.4 PacrnipenenurenbHble yCTPOUCTBA, IIUTHI YIPABJICHUS U KOHBEPTEPHI.

CreneHp 3amUTHl METANTMYECKHX OOO0JIOYEK pacHpeAeTUTENbHBIX MINTOB, IINTOB YIIPaBICHUS,
mKaQoB CTaTHYECKHX NpeoOpazoBareneil nomkHa ObITh He HWKe, yem [P32. JIns mwuToOB,
YCTaHABIMBAEMBIX B TIOMEIICHUSAX, AOCTYIHBIX HEMOATOTOBICHHOMY NEPCOHAINY, CTENEHb 3allUuThl
000JI0YKH ITOJDKHA TIpeIyCMaTpPUBaThCs He HIke, deM [P4X.

18.2.3 U30a1MOHHbIE PACCTOSHMS.

18.2.3.1 M30as11MOHHBIE PACCTOSHUS 110 BO3IYXY.

M30onuroHHbIE PAcCTOSHUS IO BO3AYXY MEXIY YacTSIMM, HAXOAALUIMMMCA TOA HampsHDKEHUEM C
pasHBIMU TIOTSHIMATAMH, WU MEXAY YacTSIMH TOJ HANpSHKECHHEM M 33a3eMIICHHBIMH METaJUTUYEeCKHMHU
JacTSAMH, W HapyKHBIM KOXKYXOM, JOJDKHBEI OBITh He MeHee YKa3aHHBIX B Ta0m. 18.2.3.1.

Tabnuna 18.2.3.1

Homunansnoe nanpsikenue, kB MuHMMaNbHBIE PACCTOSHUS MO BO3IYXY, MM
3(33) 55
6 (6,6) 75
10 (11) 120
15 160

MuHUMaNbHBIE PACCTOSIHUS JIJIS IPOMEKYTOUHBIX 3HAUEHUH pab0vYMX HANPSHKEHUN BBIOMPAIOTCS, KaK
JUTSL CIIEYIOIIETO, OONBIIETr0 3HAaYEHUS! CTAaHIAPTHOTO HAIPSDKEHHSL.

IIpn BbIOOpE MEHBIIMX PACCTOSTHUN OJDKHBI OBITH TPEIyCMOTPEHBI CIIEMHAIbHBIE HMITYJIbCHBIE
BBICOKOBOJIBTHBIE HCIIBITaHUS, MTOATBEPKAAIOIINE TOMYCTUMOCTH TAKOTO BBIOOpA.

18.2.3.2 M30a11MOHHBIE PACCTOSHUS 110 MaTepHay.

M3onsuuoHHbIE PACCTOSHUSA MO MOBEPXHOCTU MATEPHUAIOB MEXKAY YacCTSIMH, HAXOIALIUMUCS MOJ
HanpspDKEHUEM C pa3HbIMU MOTEHLMAJAMHU, U MEXAY YacTSIMM, HAaXOAALIUMUCS IOJ HAMNpsSKEHUEM, U
KOPITyCOM JTOJDKHBI BBIOMPAThCS Ha OCHOBE HAIIMOHAIBHBIX MM MEXIYHApPOAHBIX CTaHAPTOB C yUETOM
HOMHUHAJIBHOTO HANPSKEHHUS CHUCTEMBI, MaTepHaja M30JIIMH M TUHAMHYECKUX IEepeHanpsHKeHUH U3-3a
TIEPEXOIHBIX TPOLIECCOB.

18.2.4 YerpoiicTBa 3alIUTHI.

18.2.4.1 3ampikaHuEe Ha CTOPOHE T'€HEpaTopa.

Kpome BHIOB 3amuThl, yKa3aHHBIX B 8.2, TeHEpaTophl IODKHBI OBITh CHAOKEHBI yCTPOHCTBAMHU
3alIUTHl IPOTUB MEXIY(ha3HOr0 KOPOTKOTO 3aMbIKaHHs B Kabene, coeauHsiomeM reHeparop u ['PLI, u
MIPOTUB MEXBUTKOBBIX 3aMBIKaHUM BHYTPH I€HEPATOpA.

IIpu cpabarbiBaHMH 3TOTO YCTPOMCTBA 3alllUTHI T€HEpaTop MoJbKeH oTkirouarbes or ['PI u ero
BO30Y)KJIEHHE JOIDKHO aBTOMAaTHYECKH CHUMAThCS.

B pacnpenenuTenbHBIX CHCTEMax C TIIyX0 3a3¢MIICHHOW HEHTpalbio 3aMblkaHue (asbl reHeparopa Ha
KOpIYC JOJDKHO TaKKe MPUBOJIUTH K CPaOaThIBAHUIO 3AIUTHI.

18.2.4.2 3amMbikaHHE Ha KOpIyC.

18.2.4.2.1 IIpu nmro0OBIX 3aMBIKAaHUAX Ha KOPITYC B CUCTEME JOJDKHA CpadaThIBaTh 3BYKOBas U CBETOBAS
CUTHAJIM3AIIHS.
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18.2.4.2.2 B Hm3KOMMIENaHCHBIX (TIyXO 3a3eMJICHHBIX) CHUCTEMax MpU 3aMBIKaHUSX Ha KOPITYC
JOJKHA cpabaThIBaTh 3allUTA, aBTOMATHUECKH OTKJIFOUYAIOIIAsl IOBPEKACHHYIO LIEIb.

18.2.4.2.3 B BBICOKOMMIIEIAHCHBIX 3a3¢MJICHHBIX CHCTeMax (B CHCTEMaxX C 3a3¢MJICHHOW depes
BBICOKOOMHBIN pe3ncTop HEeUTpambio), ecian orxoasduiue ot ['PII ¢unepsr He MOTyT OBITH OTKIIOYEHBI B
Cllydae 3aMBIKaHUS Ha KOPIYC, M3OJLHS BIIEKTPOOOOpYIOBaHUs, MONTYHYAIOMIEro MUTaHUE OT ASTHX
¢bunepoB, AOMHKHA OBITH paccUMTaHa HA JIMHEHHOE HAIIPSKCHUE CHCTEMBI.

[Mpumeuanus: 1. Cucrema qomKHA KIacCHUIMPOBATLCS Kak 3 (HEKTUBHO 3a3eMiIcHHAs (HU3KOUMIICIAHCHAS), €CITH
ko3 uuueHt 3azemieHuss menee 0,8, m He 3d¢dexTHBHO 3a3emieHHas (BHICOKOMMIICAAHCHAs), €CIH KO3()(DUIMEHT
3azemuienus 0,8 u Goitee.

2. KoadduimeHnTt 3a3eMicHUS ONMpenenseTcs Kak OTHOIICHHE MEXIy HampshkeHHeM «(daza — KOpIyCc» B HCIPaBHOI,
T. €. HEMIOBPEKICHHOM, CUCTEME U JTHHEHHBIM («da3a — ¢a3a») HapsHKEHUECM.

18.2.4.3 CunoBsle TpaHCHOPMATOPEHIL.

CutoBeie TpaHCHOPMATOPHI JODKHBI OBITH 3aIHIICHB OT KOPOTKOTO 3aMBIKAHHUS W OT TIEPETPY3KU
aBTOMATUYECKUMH BBIKITIOYATEIISIMHU.

Ecmu Tpancdopmaropsl TNpeaHa3HaYeHbl i TMapalulelbHOW paboThl, cpabaThiBaHWE 3alllUTHl Ha
TIEPBIYHON CTOPOHE JIOJDKHO ITPUBOANTH K aBTOMATHIECKOMY OTKITIOUEHHIO €T0 TaK)Ke Ha BTOPHYHON CTOPOHE.

18.2.4.4 TpanchopmaTops! HAMPSDKEHUS IS CUCTEM YIIPABICHUS W U3MEPUTENBHBIX MPHOOPOB.

Tpanchopmaropsl, MpeIHA3HAYCHHBIC IS TUTAHUS 1IETICH yIpaBICHUS U MPUOOPOB, JOJIKHBI OBITh
3allUIICHB OT MEPETPY3KU U KOPOTKOTO 3aMBIKAHUSI Ha BTOPUYHOU CTOPOHE.

18.2.4.5 Tlpenoxpanurenu.

[ImaBkue mpenoXpaHUTENN MODKHBI MMPUMEHSTHCS ISl 3alUTHl OT KOPOTKHUX 3aMBIKaHUH.

J1g 3ammThl OT meperpy3ky MpUMEHEHHE TIPEIOXPAHNTENIEH HE JTOIyCKaeTCsl.

18.2.4.6 Hu3KOBOJIETHBIC CHCTEMBI.

HuskoBonstHEIE cuctemsl pacnpenenenus (mo 1000 B), momydvaromue nutanue OT BHICOKOBOJIBTHBIX
TparcopMaTopoB (CHUCTEM), IOJKHBI UMETh 3alllUTy OT NEepeHANpsKCHUH, CBA3aHHBIX C IMOMAaJaHHeM
BBICOKOTO HAIpsDKEHUS Ha BTOPUYHYIO (HH3KOBOIJIBTHYIO) CTOPOHY.

OTO MOXET OBITh peaTM30BaHO CIEAYIOUINMH CPEICTBAMHU:

MIPUMEHEHUEM 3a3€MJIEHHON HU3KOBOJBTHON CUCTEMBI;

COOTBETCTBYIOIIMMH OTPAaHUYUTEISIMA HAIPSDKCHUS HEHTpau;

3a3eMIIEHUEM DKpaHa MEX]y MEPBHYHON M BTOPUYHON 0OMOTKaMHu TpaHcgopmaropa.

18.2.4.7 3amuTHbIe 3a3eMJIEHHUS.

Meramumueckue KOpIryca JJIEKTPUIECKOTO O0OPYIOBaHUS IODKHBI OBITH 3a3eMJICHBI HAPYKHBIMU
MEIHBIMM THOKHMH TPOBOAHHUKAMU CEUYCHHEM, PACCYMTAHHBIM Ha TOK OAHO()A3HOTO KOPOTKOIO
3aMBIKAHHs, HO He MeHee 16 M2, 3aseMisomnime MPOBOJIA JTOJKHBI OBITh MapKHUPOBAHBI.

3azeMiIstonIie TPOBOJHUKH MOTYT COEIMHATHCS CBApKOi mim Oontamu AuaMeTpoM He MeHee 10 M.
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18.3 QJIEKTPHYECKHUE MAIIINHBI

18.3.1 OOMOTKH CTATOPOB reHEPaTOpPOB.

Y cratopHbIX 0OMOTOK T€HEPATOPOB JOJKHBI OBITH IOCTYIHBIMH KaK (ha3HbIC BHIBOJBI, TAK H HYJICBBIC
JUTSE BOBMOXXHOCTH YCTaHOBKH A depeHIInaaIbHON 3aIInThL.

18.3.2 JlaTunku Temneparypsbl.

DNEKTPUIECKUE MAIIMHBI JODKHBI OBITH 000pYIOBaHBI BCTPOCHHBIMH JAaTYUKAMH TEMITEPATypPhI
CTaTOPHBIX OOMOTOK, OOECICUMBAIONIUMH 3BYKOBYKD M CBETOBYH) CHUTHAJIHM3AIMIO IPH IPEBBIIICHUN
TEMIIePaTyphl CBEPX JOMYCTUMBIX MPEACIOB.

i BCTPOGHHBIX NAaTYMKOB TEMIIEPATYphl OJDKHBI OBITH MPEIyCMOTPEHBI cpencTBa (yCTpoiicTBa)
3aIIUTHI OT MOTNAAAHMs BRICOKOTO HANPSOKCHUS B W3MEPHUTEIIBHBIC IICTIH.

18.3.3 UcnbITanus.

B pomonHeHuWe K WCHBITAHHUSIM, TpeOyeMBIM Ui BCEX DJJIEKTPUUYECKUX MAIIWH, JOJDKHBI OBITh
MPElyCMOTPEHBl HCIIBITAHUS BBICOKOYACTOTHBIM HCIBITATENILHBIM HAINPSDKEHUEM B COOTBETCTBUH C
craggaprom MOK 60034-15 oTmenpHBIX (a3HBEIX OOMOTOK (KaTyIeK) MAaIIWHBI, ITOATBEPIKIAIOIIHEC
JIOCTAaTOYHBIN ypPOBEHb CTOMKOCTH TPOTHB MEKBUTKOBBIX 3aMBIKAHUH, BBI3BIBAEMBIX HMITYJILCHBIMH
BCIUIECKAaMM HAIpsKEHUS C BHICOKOM KPYTH3HOU (hpoHTA.

18.3.4 Koncrpykuus.

18.3.4.1 Kopmnyc Mamivsbl, MOJUIMITHUKOBBIE HIWTHI, 3alIUTHBIE OTPAXKACHUS BO31yX03a00pHBIX H
BBITTYCKHBIX OTBEPCTHH TOJDKHBI OBITh M3TOTOBJICHBI U3 CTAIBHBIX CIUIABOB. AJTIOMUHUEBHIE CIUIABBI JUIS
YKa3aHHBIX JIETAJCH MaIlIuH HE JOIYCKAIOTCS.

18.3.4.2 Jlns oTBOJA KOHAEHCATa B HMKHEW YacTH KOPITyca MAIIMHBI JOKHO OBITH MPeTyCMOTPEHO
JIETKO JTOCTYIHOE AJIsi OOCITY>KUBAHUS CIIyCKHOE yCTPOMCTBO.

Ha nBurarensx BEpTUKAIBHOTO MCIIONHEHUS CBEPXY JOKEH OBITh MPEAYCMOTPEH JKECTKO 3aKperuisie-
MBI KO3BIPEK, 3alTUINAOIINK OT IMONadaHusI BHYTPh MAIIHBI BOABI M IIOCTOPOHHUX MpeaAMeToB. HikHwMiA
TOPIIEBON TIHUT JAODKEH UMETh (OpMY, TTPEIOTBPAIAIONTYIO CKOIICHHE BOIBI B PAfOHE TOIIUITHUKA.

18.3.4.3 KopoOku BBIBOIOB MAIlIMH JOJKHBI UMETh TaKHE pa3Mephl, 9TOOBI 00CCIIEUNBATh:

HEOOXOMMBIC M30JIALIUMOHHBIC PACCTOSHUS MEKAY TOKOBEIYIIMMU YaCTIMH U KOPITYCOM;

HEOOXOAMMEBIE M3OJIAIMOHHBIE PACCTOSHUS MEXIY (a3amu;

JIOCTAaTOYHOE TIPOCTPAHCTBO IS Pa3MEIICHHUS KOHIICBBIX 330K KaOeel MOMKITIOUCHIS W BEIBOIOB
0OMOTOK;

J1st M3MepUTENhHBIX TPAaHC(POPMATOPOB TOKA, HATPEBATEIILHOTO aHTUKOHICHCAIIMOHHOTO JJIEMEHTA,
JIATYUKOB TEMIIEPATYPhl U T. 1. JOJDKHA OBITh MPEAYCMOTPEHA OTACIbHAS KIEMMHAs KOPOOKa.

18.3.4.4 BreBomsl (a3 craTopHOi OOMOTKH IOJDKHBI BXOAWTH B OTHENBHYIO, OTIHYAIOUIYIOCS OT
KOpOOOK Ha HU3IIKE HAIPSHKEHUS, KIEMMHYIO0 KOPOOKY Yepe3 YIUIOTHUTEIbHYIO MPOKIIAIKY.

st HeUTpaTbHBIX BBIBOJOB MOXKET OBITH MPEAYCMOTPEHA OT/ENbHAs KIEMMHAsI KOPOOKa.

BHyTpr KIEeMMHBIX KOPOOOK IOJDKHBI OBITh MPETYCMOTPEHBI KIEMMBI IS 3a3¢MIISIOIINX KHII
kabeneit. [Ipu 3TOM AOKHO OBITH 00ECIICUCHO HAJISKHOE IIEKTPUUECKOE COCIUHCHHE MEKIY KOPITYyCOM
MAIIMHBI U KOPITYCOM KOPOOKH.

18.3.4.5 Jlguratenu HOoMHHaNBHOW MomiHOCThI0 1000 kBT u Oonee momkHBI OBITH 000PYIOBaHBI
ycrporictBamMu  muddepeHnanbHol 3amuTel. IS 3TOH [enu Ha KOPIyce IBHUTATeNs IOJDKHA OBITh
MPelyCMOTPEHA OT/IEIbHAS KOPOOKa BBIBOJIOB, pacrojiaracMasi ¢ IPOTUBOIIOIOKHON CTOPOHBI OT ITIaBHON
KOpOOKH, B KOTOPOH JOIKHBI OBITh NIPEIYCMOTPEHBI YCTAHOBOYHBIE MECTa JUIA TPeX TpaHChHOpMaTopoB
TOKa M BBIBOZOB HEUTPAIBHBIX KOHIIOB OOMOTOK.

B ciryqae HEBO3MOKHOCTH HM3-3a MAaJIBIX Pa3MEPOB MAIIMHHOTO OTICICHHS PACIIONIOKEHUS BHIIIIC
YHOMSIHYTOM KOPOOKHM BBIBOZIOB C IMPOTHBOMOJIOKHOM CTOPOHBI OT TIJIaBHOM KOPOOKH, IOITycKaercs
pacrosarath Takyl KOpOOKy B JIFOOOM yIOOHOM MECTE Ha KOPITyCe JABUTaTelIs.

18.3.4.6 Temmeparypa NOMIIMIHUKOB nBuratenei momHocThio 1000 kBt u Oomee momkHa
KOHTPOJIMPOBATHCS MECTHBIMHM HMHAMKATopamu (mpuoopamu). s KakIoro MOIIIMITHAKA JODKHBI OBITH
MPETYCMOTPEHBI TAKXKE JATINKH TEMIIEPaTyPhI TSI TUCTAHITMOHHOTO KOHTPOJIS.
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18.3.4.7 JIns mpenoTBpaiieHus: BpeJHOTO BIUSHUS MOJIIMITHUKOBBIX TOKOB HMOJIIMITHUK HA CTOPOHE,
MIPOTHUBOIIOJIOKHON TPUBOAY, MOJKEH OBITh DJICKTPHUECKH H30JUPOBAaH OT Kopryca. JlomkHa OBITH
MIPEeTyCMOTPEHA BO3MOKHOCTH H3MEPEHHS CONIPOTUBIICHHS H30JISIIHN U30JIMPOBAHHOTO TOIIUITHUKA 0e3
€ro JIeMOHTaXa.

18.3.4.8 KoHCTpyKIIUS MOAMIMITHUKOB CKOJIBKEHUS JOJDKHA MPEeayCcMaTpUBaTh:

.1 MecTHBIE yKa3aTeiau ypOBHS CMa304HOTO Macla;

.2 TIpY IPUHYAUTETHLHON MUPKYIAITHNOHHON CMa3KH — OTAEIBHBIM HACOC C JIOKAIBHBIM TPYOOIIPOBO-
JIOM, EMKOCTBIO, OXJIATUTENNEeM, (PUIBTPOM M JATYUKOM ITOTOKA CMA309YHOTO Maclia;

.3 BOBMOXXHOCTh YCTAaHOBKH IMPHUOOPOB BUOPAIIMOHHOTO KOHTPOJIS, BKITIOUAss HEOOXOAMMbIE KaOeIbHEBIE
JIMHHH, a TAaKXKe MTPUOOPOB M3MEPEHHUS U3HOCA TOIIUITHHIKA;

.4 BO3MOXKHOCTh pealln3alui OJIOKUPOBKH IyCKa JBHUTATENs MPH OTCYTCTBHU CMAa3KHU.
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18.4 CHJIOBBIE TPAHC®OPMATOPBI

18.4.1 O6mue TpedoBanms.

18.4.1.1 Cyxue Tpancdopmaropsl TOKHBI OTBe4aTh TpeboBaHusM ctangapra MOK 60076-11.

Ilpumensiemble cyxue TpaHc(opMaTopbl JOMKHBI UMETh 3a3€MJICHHBIE SKPaHbl MEXIY OOMOTKaMHU
BBICLIETO U HM3ILIETO HANPSIKECHUI.

TpanchopmaTops! ¢ KUIKOCTHBIM OXJIaKIEHHEM JIOJDKHBI OTBEYaTh TpeOoBaHmsAM cranmapta MOK 60076.

TpanchopMaropsl, MOTPYKEHHBIE B OXJIXKJAIOIIEE MACIO, IOJDKHBEI OBITH O0OpPYIOBAHBI, Kak
MUHUMYM, ycTpoiicTBamMu AIIC 1 3alIMTBI O CIEAYIOUUM NapaMeTpam:

«MunumanbHbeiii ypoBeHb kuakoctu» — AIIC u aBromMaruyeckoe OTKIIOUEHUE WM CHUXKECHUE
HarpysKu;

«MaxkcumanpHas Temreparypa xuakocti» — AlIC u aBroMaTHdeckoe OTKITIOYEeHUE, WIIH CHUKEHUE
Harpys3Ku;

«BpIcoKoe naBieHne raza B 000JI0YKe» — aBTOMATUYECKOE OTKITFOUSHHE.

18.4.1.2 TpanchopMaTopsl, yCTaHABIUBAEMbIC B TTOMEIICHUAX, TOCTYITHBIX HEKBATHU(UITUPOBAHHOMY
TIepPCOHANY, JOJDKHEI IMETh CTEIEHb 3alTUThl 000JIOUKH HE HUXe, deM [P4X.

18.4.1.3 Ecnu Ha cTOpOHE HU3KOTO HANpsKEeHUs TpaHC(POpMaTOpOB UMEETCS M30JIMPOBAHHAS HYJeBas
TOYKAa, TO MEKIY HYJICBON TOUKOW KaXIOro TpaHC(hopMaropa M KOPIYyCOM IUIAT(GOPMBI JOJKEH OBITh
MPEyCMOTPEH UCKPOPA3PAIHBIN TPEIOXPAHUTENb.

[Ipenoxpanutens TOMKEH OBITH paccunTaH He Oonee yeM Ha 80 % MHHUMAIIBEHOTO HUCIBITATETHHOTO
HanpsDKEHUS MTOTPEOUTENIeH, MUTAaeMBIX OT JaHHOTO TpaHcdopmaropa.

18.4.1.4 K pa3pagHuKy AOMyCKaeTcs MapajuieIbHOE MPHUCOENMHEHHE ammaparypsl Uil KOHTPOJIS
COCTOSIHMSI M30JISIIIMM HA HU3KOBOJIFTHON CTOPOHE YCTAHOBKHU WIIH JIsi OOHAPYKEHUS MECTa MOBPEKICHUS
3TOl m3omsinuu. Takas ammaparypa He TOJDKHA TPEeNsSTCTBOBaTh HAACKHOMY JEHCTBHUIO pa3psIHUKA.

18.4.1.5 JlomxHBI OBITH TPEXyCMOTPEHBI 3(PGEeKTHBHBIC CcpeAcTBa (HAIpUMEpP, ITOAOTPEB) LIS
MIPEeTOTBPAIICHHUS KOHACHCAIIMH ¥ HAKOIIICHHUS BJIard BHYTPHU TPAHC(POPMATOPOB, KOTJIa OHH BBIKJTFOUCHBI.

18.4.1.6 [JonyckaeTcs NpUMEHEHUE ATFOMUHUS B KaueCTBE MaTepraia 0OMOTOK i TpaHchopMaTop-
OB TIpU BHITIOJHEHUU CICAYIOMIUX YCIOBUMU:

.1 oOecriedenue 3amuTel OOMOTOK W WX BBIBOJOB OT KOPPO3WHM TPU DKCILUTyaTallid B MOPCKUX
YCIIOBHSIX;

.2 obecrieueHne 3aMUTHl OT TATBBAHMYECKON KOPPO3HWH MPHU COCTUHEHUH OOMOTOK C TOKOBEIYITUMHU
YaCcTSIMH M3 JIPYTUX MaTEpUaJIOB;

.3 Mecra coeauHeHU, yka3aHHbIX B 18.4.1.6.2, MOMKHBI OBITH JJOCTYITHBI JUII OCMOTPA U 3allUIICHBI
OT ocnabJIeHHUS.
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18.5 KABEJIN

18.5.1 O6mue TpedoBanms.

18.5.1.1 KaGemu nomKHbI ObITh M3TOTOBJICHBI B COOTBETCTBUH ¢ TpeOoBaHusmu craniaproB MOK 60092-353
u 60092-354 wim apyrux COOTBETCTBYIOLIMX HALMOHAIBHBIX CTaHIAPTOB.

18.5.1.2 KabenpHast ceTh Tpex(a3HOTO TOKA IOJKHA BBITOTHATHCSA TPEXKUIHBHBIMH KaOCIIMH C
MHOTOTIPOBOJIOYHEIMH KWIaMH. [LT0mMans MmonepedHoro CEUCeHUs JKHUIBI KaOelel UIsl CHIIOBBIX IICTICH

IoJpkHA OBITH He MeHee 10 MM,
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18.6 PACTIPEJIEJIMTEJIGHBIE YCTPOMCTBA U IIUTHI YIIPABJIEHUSA

18.6.1 O6mue TpedoBanms.

PacnpenenuTenbHple IMUTHI W LIUTHL YIPaBICHUS IOJDKHBI OBITH M3TOTOBJCHBI B COOTBETCTBHHU C
TpeboBanusaMu crangapra MOK 62271-200 u crieayronMe JOMOTHUTEIbHBIMU TPEOOBAHHUSIMHU.

18.6.2 Koncrpykuus.

18.6.2.1 Mexannyeckasi KOHCTPYKIIHSL.

18.6.2.1.1 PacnpenenuTenbHble MUTH TOMKHBI OBITH W3TOTOBJICHBI M3 METAIA M OBITh 3aKPBITOTO
TUIIa — B COOTBETCTBHU C TpeboBaHusiMH cTangaptra MOK 62271-200, nubo H3 H30IMPYIOIIUX
MaTepuasioB U OBITh 3aKPBITOTO THUIA — B COOTBETCTBHM ¢ TpeOoBaHMsMH craHaapra MOK 62271-201
WA B COOTBETCTBUH C TPeOOBaHUSMH HAIMOHAIBHBIX CTaHIAAPTOB.

18.6.2.1.1.1 PacmnpenenuTenbHbIe MIUTH TOJDKHBI 3aKPBIBATHCS CIICMUATBHBIM KIIOYOM,
OTIIMYAIOIIUMCS OT KJIIoUell pacrpeeuTeNbHbIX ITUTOB U YCTPOMCTB HU3KOTO HanpspkeHus. OTKphIBaHUE
JIBEpEW MM BBIIBUKECHUE OTIEILHBIX JJIEMEHTOB JOJDKHO OBITH BO3MOXKHO TOJIBKO TOCJE OTKIFOUEHHS OT
ANEKTPUYECKON CETH JAHHOM MaHeNn WIN PaclpeAeTUTeIbHOTO MUTa.

18.6.2.1.1.2 Bronp pacnpeneuTeIbHBIX IIUTOB CIEAYET OOSCIICYUTh MPOXOIBI IJIsi OCMOTpA IIUTa 1
JIEKTPUUYECKON ammaparypsl mmpuHO He MeHee 800 MM Mexnay meperopoakoi u muroMm u 1000 mm
MEXJy MapajulebHO YCTAaHOBJIEHHBIMH CEKUMAMH IMTa. EciaM Takue NpoxoAsl MpeaHa3HaueHbl AT
00cCiTy)XKMBaHUs, X IIUPUHA JIOJDKHA ObITh yBenmumueHa 10 1000 u 1200 MM, COOTBETCTBEHHO.

YKka3aHHas IMUPHHA 3TUX MPOXOIOB TpedyeTcs He3aBUCHMO OT pojia MPUMEHSEMBIX CPEICTB 3allUThI
OT IPUKOCHOBEHUS, BHITIONIHEHHBIX B BHJE ABEPEH, CETKH WIIN M3OJSIHMOHHBIX MOPYYHEH.

JIBepu, CITonIHbIe IEPEropoIKH U TIEPETOPOIKH U3 CETKH JOJIKHBI ObITh BhICOTON He MeHee 1800 M.

[lepdhopupoBanHble TEPETOPONKHA WM NEPErOPOAKH M3 CETKM AOJDKHBI 00ecreyrBaTh CTEHEHb
3alIMTEl He HIbke, yeM [P2X.

Bnonp mmra momKHO OBITH TIPEIYCMOTPEHO 1Ba psijfa M3OJSAIMOHHBIX IMOpydHed Ha BbicoTe 600
u 1200 mm.

18.6.2.1.1.3 Yactu »>IEKTpUUECKON yCTAaHOBKH, HAXOMAIIUECS IOJ HANPSKEHUEM, IOJDKHBI OBITH
pacIoIoKeHbl Ha PacCTOSHUU OT 3alMTHBIX OrpaX<IeHUI HEe MeHee yKa3aHHoro B Tabin. 18.6.2.1.1.3.

Tabnuna 18.6.2.1.1.3

Homunansnoe MuHrMasbHast BRICOTA MuHuManbHbIC PACCTOSAHUSA DIIEKTPUICCKUX qyactei IO HANPSDKEHUEM OT Pa3HbIX BUIOB
HaIpsDKEHUE, kB npoxoaa, MM 3alIUTHBIX Sana)KﬂeHHﬁ, MM
CIUIOLIHBIE NABEPU U C€T4HaTbIC ABEPU U U30JIMUOHHBIC TTOPYYHU
[IEPEropOAKHI [IePeropoaKH
3(3,3) 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 BiokupoBOYHbIE YCTPOICTBA.

ABTOMaTHYECKHE BBIABMIKHBIC BBIKJIHOYATCIN, IPUMCHACMBIC B PACTIPCACTIUTCIIBHBIX HIUTAaX, JOJIKHBI
UMETh YCTPOWCTBO, KOTOpOe (PUKCHpYyeT UX Kak B paboyeM, TaK W B BBIIBUHYTOM NOJOXEHUH. st
obecrnieueHust 0€30MaCHOTO OOCITYKMBaHUS BBIIBUKHBIX BBIKIIOUATENIeH M APYTHX anmaparoB JOJDKHBI
OBITH TIPETYCMOTPEHBI OJIOKHPOBOYHBIE KITIOUM M OJIOKHUPYEMbIE Pa3beqHNUTEINH.

BI)II[BI/DKHI)IC ABTOMATHYCCKHUE BBIKJIHOYATCIIN OOJIKHBI (1)I/IKCI/IpOBaTbC$I B pa60qu ITOJIOKCHHUHN TaKUM
06pa30M, lITOGI)I HUCKITIOYAJIMCh OTHOCUTCIILHBIC TMIEPEMCIICHUA MCKAY MNOABUKHBIMU U HCTIOABUKHBIMU
4acTsAMHU.
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18.6.2.3 lTopku (3aciIoOHKH).

JomxHO mpegycMaTpUBaTbCs aBTOMATHUECKOE 3aKpBITUE HEMOJIBHM)KHBIX TOKOBENYIIUMX KOHTAaKTOB
pazpemMa TMpH TIOMOIIM H3OJIALMOHHBIX MEPETOPOJOK B BBIABMHYTOM IIOJIOKEHHHM aBTOMAaTHYECKOTO
BBIKITIOYaTess. M30IMOHHbIE TEPEropoIKH U BXOAAIMINX U OTXOMAIINX HEeNeH TOMKHBI UMETh YETKYIO
MapKHPOBKY. DTO MOXKET OBITh BBIIMOJIHEHO C TIOMOIIbIO IIBETOBOTO PEIICHUS WM HAKIICEK

18.6.2.4 YcrpolicTBa 3a3eMIIeHUS U MEXy(Ha3HOTO 3aMbBIKaHMUSL.

C menpro obecriedeHnss 0e30mMacHOTO OOCTYKMBaHWS BBICOKOBOJBTHBIX pPaCIpelIeTUTEIbHBIX YC-
TPOUCTB JUIA COOPHBIX IIUH U OTXOAMHNX (UAEPOB NOHKHO OBITH MPEAYCMOTPEHO ONPEAETICHHOE YHCIIO0
annapaToB Ul IPUHYAUTEIFHOTO 3aMBIKaHUsI [IIMH MEXIy cOo00i W Ha KopIyc.

YCTpOCTBO JOMKHO OBITH PACCUUTAHO HA MAKCUMAJBLHBIH TOK KOPOTKOTO 3aMbIKAHUSI.

18.6.2.5 Knaccuduxanus no Boszneiictsuto BuyTperneit nyru (IAC).

PacnipenenurenbHbie  yCTPOHCTBA W INWTHI YIPaBIEHHUS IODKHBI OBITh KiIacCU(UIIMPOBAHBI I10
BO3JICHCTBUIO BHYTPEHHEHN Iyru.

Jng pacnpenenuTeNbHbIX yCTPOWCTB M IIMTOB YHPABIEHHS, JOCTYMHBIX TOJNBKO I YIOJHO-
MOUYEHHOT0 IEpCOHANa, JOMYCKAIOTCA IIMTHI THHA «A», a N1 LIUTOB AOCTYIHBIX HAJsl HEYIOJHO-
MOYEHHOTO TIepCOHaJIa — ITUTHI THIIA «B» B cOOTBETCTBHHU ¢ TpeboBaHUsAMH cTaHmapTa MOK 62271-200.
[Tpunoxenne AA; AA2.2.

YcTaHOBKa U PACIIONOXKEHNE PACTIPEICIUTENbHBIX YCTPONCTB U IIIUTOB YIIPABIEHHS JTOIKHBI COOTBET-
CTBOBaTh WX KIIACCU(UKAIIMK IO BO3ICHCTBUIO BHYTpeHHeW ayru u pasmemieHuto (F — mepennee,
L — ooxoBoe, R — 3anHee).

18.6.3 BcnomoraresnbHasi cucTeMa MUTAHUS.

18.6.3.1 VcTounuk nuTaHwmsl.

Ecnu nns mpuBoja MEXaHW3MOB aBTOMAaTHUECKHUX M JAPYTUX BBIKIIOYATENIEH, a TakxKe /Uil yCTPOUCTB
3alIUTHl TPeOyeTCs OTACIbHBIA BCIOMOTATCIbHBIN 3JCKTPUYCCKUI WM WHOW WCTOYHUK DHEPIHU, TO
KpOME OCHOBHOT'O TaKOTO MCTOYHHKA JIOJKEH OBITh MPETyCMOTPEH PE3ePBHBIN MCTOYHUK, 3aI1ac SJHEPTUU
KOTOPOTO JIOJKEH OBITh JOCTATOYHBIM JUIS ACWCTBHUS BCEX allllapaToB MO KpaifHel mepe NBa pasa.

OpnHako pacHenuTeNr aBTOMATHYECKHUX BBIKITIOUaTesel, cpadaThIBalOINe OT Meperpy3Ku, OT KOpOT-
KOTO 3aMBIKaHUS WJIH OT «HYJIEBOTO» HANPSHKEHUS, MOJKHBI OBITh HE3aBUCUMBIMH OT JIFOOBIX 3JIEKTPH-
YECKUX MCTOYHUKOB YHEPTHHU.

Oro TpeOoBaHHME HE 3alpellacT MPUMEHEHHUs paclenuTeneil, cpadaThIBalONIMX MPH IOJade Orie-
PaTUBHOTO HANPSDKEHHS, IPU yCIOBHH, YTO OyzeT obecreueH KOHTPOIb LEI0CTHOCTH (HETIPEPhIBHOCTH)
OTKITIOYAOIUX TENe W MX CHCTEMBI MUTaHMS, T. €. B Cllydae HApYIICHHS HEIOCTHOCTH IETeH WIN TpU
HEUCTPABHOCTH (MCUE3HOBEHHM) WX MUTaHUS OyaeT cpabaThiBaTh aBapHHHO-TIpeAyNpeAUTEIbHAS
CUTHAJIA3AIIHSL.

18.6.3.2 Yucno UCTOYHUKOB MUTAHUSI.

Jnsa pasmenmennprx [P (em. 18.2.1.1) mis mpuUBOIOB MEXaHW3MOB aBTOMATHUECKHX M JIPYTHX
BBIKJTIOYATENIeH TOJDKEH OBITh MPEIyCMOTPEH, KpOMe COOCTBEHHBIX MCTOYHHKOB SHEPTHH, MTONYYaIONINX
MUTAaHUE KaXJbII OT CBOEM CUCTEMBI LIMH, IO KpallHEel Mepe OJIMH HE3aBUCHUMBII pE3epBHBINA MCTOYHUK.
[Tpu HEOOXOAMMOCTH ITUM HCTOYHHKOM MOXKET OBITh aBapHUHBIA MCTOYHUK DIICKTPUUECKOH JHEPIHH,
MpeIHa3HAYCHHBIH IS BEIBOJA MEXaHUYECKOH YCTAHOBKHU W3 MOJIHOCTBIO 0OECTOUEHHOTO COCTOSHUS MITH
«meptBoro» (""dead ship") cocTosHuS.

18.6.4 BrICOKOBOJIbTHBIC HCIIBITAHUS.

Kaxzplii mIaBHBIN ¥ IPYTUE PaCIIPEISIUTEIbHBIC IUTHI JIOJKHBI OBITh UCIIBITAHbI BEICOKUM HAIPSHKCHUEM
cTaHAapTHON vacToThl. [Ipolenypa UCIBITAaHMI U BETMUYMHBI UCIIBITATENIHHOIO HAPSDKEHUS JOJDKHBI OTBEYATh
TpeOOBaHMAM COOTBETCTBYIOIIETO HAIMOHAIBHOTO CTaHaapTa wim crangapra MOK 62271-200.
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18.7 PASMEHIEHUE (MOHTAX)

18.7.1 DaexTpuyeckoe 06opyToBaHUeE.

18.7.1.1 Ecau BBICOKOBOJIETHOE 0OOpyqOBaHME O€3 3alMTHON OOOJIOYKU YCTaHABIHMBACTCS B
CHENHUATBbHOM TOMEIIEHUH, (aKTHUYSCKU SBISIONUMCS €ro OO0OJIOUKOW, TO JABEPU TaKOTO TOMEIIECHUS
JTOTDKHBI IMETh Takyr OJOKHPOBKY, YTOOBI MX OTKPBITHE OBUIO UCKITFOYEHO, IOKA HE Oy/IeT OTKIF0UEeHO
HampsDKeHHUEe, ¥ TOKOBEIYIIHE 9acTH 000pYIOBaHMS HE OYIyT 3a3eMJICHBIL.

VY BXOIOB B TOMEIICHUS WJIM MPOCTPAHCTBA, TJI€ PACIOJIOKEHO BBICOKOBOJIETHOE O0OpYHIOBaHUE,
JIOJDKHBI  OBITh TPEAYCMOTPEHBI MPEIynpekaaroniue HaANUCH O HAaJUYUU OMacHOTO BBICOKOTO
HanpspkeHns. COOTBETCTBYIOIIEE CBOOOJHOE MPOCTPAHCTBO JIOKHO OBITh 00ECIIEYeHO BOJIM3U BBICOKO-
BOJITHOTO OOOpPYIOBaHUSA [JIs MPENOTBPAIIECHUS CEPbE3HOW IOTEHI[MAIBHOW OMacHOCTH 00c-
JTY>KABAIOIIETO TepCOHANIA TPU MIPOBEACHUN TEXHUYECKOTO OOCITY)KMBaHMs. B ITOTIOTHEHHE, pacCTOSHIEC
MEXIy PACHpPEIS/IUTSIIbHOM IIMUTOM M TOABOJIOKOM/MANyOOH BBINIE JODKHO OTBEYATh TPEOOBAHUAM
KJIacCH(HKAIMU 110 BO3JIEHCTBUIO BHYTPEHHEH MYTH B COOTBETCTBHU co cTanmaprom MOK 62271-200.

18.7.1.2 DnexTpudeckoe 000pyIOBaHUE JODKHO YCTAaHABIMBATHCS B CIEIUATBHBIX DJIEKTPHUICCKUX
MMOMEIICHUAX ¥ UMETh CTENEHB 3aluThl He HIpke, ueM IP23 (cM. Takke 18.6).

B 000CHOBaHHBIX ClydasiX MOXET OBITh JOMYIIEHAa YCTAHOBKA OOOpPYIOBaHUS BHE CIEHHATBHBIX
ANEKTPUUECKUX TIOMEIICHUH TPU yCIOBHH, YTO CTEIICHB 3alllUTHI €ro OyaeT He Huke, ueM P44, u noctyn
K TOKOBEIYIIUM YacTaM oOOpymoBaHHS OyJeT BO3MOXHBIM TOJILKO IMPH CHSATOM HAMpPSDKEHUH W TIPU
WCTIOJIh30BAHUH CIIEITUAIIEHOTO HHCTPYMEHTA.

18.7.1.3 B cnenmasbHOM SJCKTPHYCCKOM ITOMEIICHUH JOJDKHA HAXOAWTHCS CXeMa COCITUHEHUN U
YepTeXK Pa3MEIICHUS IEKTPUIECKOTO 000pyIOBAHHUS.

18.7.2 KaGen.

18.7.2.1 Ilpoxianka kabeabHBIX TPacc.

Kabenu He MOMKHBI POXOANUTH Uepe3 JKuible nmomemnieHns. OxHaKo, eciy 3To TpeOyeTcs YCIOBUSIMHI
TEXHOJIOTHIECKOTO XapakTepa, Takas MPOKJIagKa OMyCTHMa B CIICIHATBHBIX 3aKPBITBIX TPAH3UTHBIX
cucTeMax (KOHCTPYKITUSX).

18.7.2.2 Paznenenue.

BricokoBonbTHRIE KaOenu OMKHBI MPOKJIANBIBATECS B Tpaccax, OTIACNBHBIX OT Tpacc Kabenel Ha
Hanpspxerne Hibke 1000 B. B wacTHOCTH, BRICOKOBOJIBTHBIE Ka0ETH HE JODKHBI MTPOKIIAIBIBATHCS B OJHIX
M TeX )K€ Tpaccax, WA B OJHUX U TeX e KaHajlaX Wik TpyOax, Wil B OHHUX M TEX XK€ KOpoOax ¢ KadelssMu
Ha Hampspkerne 1000 B u Huke.

Ecnu BBICOKOBONBTHEIC Ka0EIH PA3TUYHOTO HOMHUHABHOTO HAPSXKEHUS MTPOKIIAIBIBAIOTCS B OHUX U
TeX ke Tpaccax, TO U3OJSAIUOHHBIC PACCTOSHUS MEXKAY KaOSIsIMH JJOJKHBI OBITh HE MEHEE N30JIAIIMOHHBIX
paccTOSIHAN, YCTAaHOBJICHHBIX IS KaOens Ooliee BBICOKOTO HaNpsDKEHHS, Kak ykasano B 18.2.3.1.

18.7.2.3 MonTax Kabemnei.

BricokoBONMBTHBIC KaOeH JOKHEI MTPOKIIATBIBATECSA B 3a3€MJICHHBIX METAUTMYECKUX TPYOOIIPOBOIaX
WIH B METaUTHYECKUX KOPOOAax, WIM OHU JIOJDKHBI OBITh 3aIUIICHBI 3a36MJICHHBIMH METAJUIMYSCKUMU
KOXKYXaMH.

OTkpbITas TpOKIaaKka Kadenell (Ha HECYNMX MITAMIIOBAHHBIX IAHENSAX) JOMYCKAeTCs, €CIH OHHU
WMEIOT HENpPEepBHIBHYI0 METANIMYECKyl0 OpOHIO, KOTOpas JOIDKHa OBITh HAAEKHO M MHOTOKPAaTHO
3a3eMJICHA.

18.7.2.4 OxoHileBaHus KaOeJei.

OKoHIIeBaHUS BCEX JKHUJI BBICOKOBOJIBTHBIX Ka0eJel TOKHBI OBITh BHITIOJIHEHBI U3 COOTBETCTBYOIIETO
M30JSIIIMOHHOTO MaTreprana. B coeTMHUTEIBHBIX KOPOOKaX, eCli KUIBl KaOes He W30IMpPOBaHbI, (ha3nl
JTOJKHBI OBITH OTNEJICHBI OT KOPITyCa U APYT OT APYyTra MPOYHBIMU MEPETOPOIKAMU U3 COOTBETCTBYIOIIETO
M30JISIIIUOHHOTO MaTepHaia.

BricoKkOBONIBTHEIE Ka0enu, HMMEKIIUE MPOBOASIIMA CIOM Mexny ¢a3zamMu I KOHTPOJIS
HaNPSHKEHHOCTH 3JIEKTPUYECKOTO TIOJNST M3OINSAIUN KalOensi, JOKHBI MMETh BBIBOJBI, NpeIHA3HAuYCHHbBIE
JUIST TAKOTO KOHTPOJIS.
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Marepuan H30JALIMU BHIBOAOB JODKEH OBITH COBMECTHM C MaTepHajJoM H3OJISAIUUW U 00O0IO0YKH
KaOelsi, ¥ BBIBOJBI JOJDKHBI OBITH 00OPYAOBaHBI yCTPOWCTBAMH JUIA 3a3€MIICHHS] BCEX METaJUTHYECKHX
SKPAHUPYIOIINX KOMIIOHCHTOB Ka0els (METATMIECKUX JICHT, IIPOBOMIOB H T. II.).

18.7.2.5 MapkupoBka.

BrICOKOBONBTHBIC Ka0ETH JOKHBI UMETh JIETKO YHTAEMYI0 UIACHTU(UKAIMOHHYI) MapKHUPOBKY.

18.7.2.6 Ilepen BBOIOM B JKCIUTyaTallMI0 HOBOW BBICOKOBOJBTHOW KaOENbHOH CETH WM TOCIE ee
MOJIEpHU3AIIMU (PEMOHTA TN YCTAHOBKH JIOTIONIHUTENFHBIX Kabeleil) Bce KaOem 1Mo OTAETBHOCTH C HX
anmeMeHTaMu (OKOHIICBAHUSI, 3a3€MIISIIONTNE BBIBOABI M T.II.) JOJKHBI OBITH WCIBITAHBI BBICOKAM
HaMPsDKCHUEM.

HcnbiTanust HOMKHBI TPOBOJUTHCS TOCIE 3aMepa COMPOTUBICHUS H3OJSLIUU.

Jus xabeneit ¢ HomuHanpHBIM Hampspkenuem (U,/U) Bemme 1,8/3 kB (U,,=3,6 xB) ucneiranue
ANEKTPUUECKON MPOYHOCTH M3OJIAIMH BBHITIONHACTCS HCITBITATENIFHBIM HANPSOKEHHEM ITEPEMEHHOTO TOKa B
COOTBETCTBHE C PEKOMCHIAITUSAMU TPEIIPHUITHS (M3TOTOBUTEIS) OJHUM M3 CICTYIOIINX METOIOB:

a) B TCUCHHH 5 MUH MeXIy(Pa3HbIM HAMPSDKEHUEM CUCTEMBI, IIPUIaracMbIM MEXKIY JKUJIOH Kaldens u
METAITMYECKAM IKPaHOM/OILIETKOM;

0) B TeueHre 24 4 HOMHHAJIHHBIM HAIPSDKEHHEM CHCTEMBL.

JInGo HampspkeHWEM TOCTOSTHHOTO TOKa paBHBIM 4U, B TeueHne 15 muH.

Hns xaGeneit ¢ HoMuHANBbHBIM HanpspkeHueM (U,/U) menee 1,8/3 kB (U,,=3,6 kB) ucneitanue
ANEKTPUYECKON MPOYHOCTH H3OJISLUU BBINOIHACTCS HANpPSOKEHHEM IMOCTOSIHHOTO TOKa paBHbIM 4U, B
TeyeHue 15 MuH.

I'me U, — HOMHHaANBbHOE HampsOKEHHE NEPEMEHHOTO TOKa HOMHHAIBHON YacTOTHI, JUIT KOTOPBIX
kabenp ObUT pa3paboTaH, mpuiIaraeMoe MEXIy JXKuiaMu (a3 W 3a3eMJIICHHEM WIH METAUTHICCKAM
JKpPaHOM;

U — HOMHHAaJIbHOE HAIPSDKEHUE MEPEMEHHOI0 TOKAa HOMHMHAIBHOM YacTOTHI, JUIs KOTOPBIX KaOelb
0BT pa3paboTaH, MpuiaraeMoe MexIy xuinamu has;

U,, — MakcuMmanbHas BeJWYHHA HANPSKCHHS B BBICOKOBOJIBTHOW cHCTEMe, HPH KOTOPOM
obopymoBaHre MOXKET paboTaTh.

[Tocne 3aBepiiieHUsT UCTIBITAHUN KHUJIbI KaOeJs JOJDKHBI OBITh 3a3€MJICHBI Ha ONPEICICHHBIA MEPUOT
BPEMEHH, JIOCTATOYHBIN ISl yAAJICHUs TPHUOOPETEHHOTO AJIEKTPUUECKOTO 3apsijia.

[Tocne 3TOr0 MPOBOAUTHCS TOBTOPHBIN 3aMep COMPOTHBIICHHS U30JIALNN KaOers.
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19 TPEBOBAHUA K QJIEKTPUYECKOMY OBOPYJOBAHUIO, BBITEKAIOIIUE
U3 HASHAYEHUS CYIHA'

19.1 MACCA’KUPCKHE CYJIA

19.1.1 IluTanue ¥ CUTHAIU3ALMSA.

19.1.1.1 DnekTponpuBOABI HACOCOB 3a00PTHOW BOJBI, BO3AYLIHBIX KOMIIPECCOPOB M KOHTPOJIBHO-
CUTHaJIbHBIE YCTPOMCTBa aBTOMAaTWYECKUX CHPUHKIIEPHBIX CHCTEM MOJDKHBI MOIydaTh MUTAHHE HEMOcC-
PEICTBEHHO OT IJIABHOTO M aBapUHHOTO paclpeAelUTENbHBIX LIUTOB MO OTAeNbHBIM Quaepam. Takue
¢bunepsl JOKHBI HOABOIUTHCS K AaBTOMAaTHUYECKOMY IEPEKIIIOUATEN0, PACIOIOKEeHHOMY BOJIM3M Hacoca
CIIPUHKIIEPHOW CHCTEMBI. DTOT MEPEeKIIoYaTelb B HOPMAIbHOM ITOJIOKEHUH JOJDKEH OBITH MOIKIIOUEH K
¢duzmepy OT IJABHOTO pACHpeNeNUTENFHOIO HIUTa W B Cllydyae HEHCIPABHOCTH IHTAaHUS JOJDKEH
ABTOMAaTUYECKH MEPEKIoUaThCsl Ha (GuAep NUTaHHS OT aBApUHHOTO paclpeieiIuTEIbHOTO IIHTA.
Beixuttouatenu 3Tux (QuOepoB Ha IVIABHOM M ABapUMHOM pAacCIpeNesUTENbHBIX LIUTAX IOJKHBI OBITH
YeTKO 0003HAYEHBI U JIOJDKHBI OCTaBaThCS TIOCTOSHHO BKIFOYEHHBIMU. HUKaKMX Ipyrux BBIKIIIOUATENei Ha
9TuX (puaepax ObITh HE JOIHKHO.

19.1.1.2 Kabenu nutaHus HAacoCOB 3a0OPTHOHM BOZBI, BO3MYLIHBIX KOMIIPECCOPOB M KOHTPOJBHO-
CUTHAJIBHBIX YCTPOMCTB aBTOMATHUYECKOW CIPHHKJIEPHOH CUCTEMBI HE JOJDKHBI IPOKIIAABIBATHCA B
TpaccaX, NPOXOMSIIMX Yepe3 INAaXThl MAlIMHHBIX IOMEIIEHHH, KaMOy3bl M ApPYI'M€ BBITOPOKEHHBIE
MTOMEMICHNS C BHICOKOH MOXKapHOH OIMaCHOCTHIO, 32 UCKIIIOYCHHEM CIydaeB, KOT/Ia yKa3aHHbIE IPUOOPHI U
MEXaHU3MBl YCTAHOBJIEHBI B 3TUX MOMEIIECHUSX.

19.1.1.3 OcpellieHre CaJOHOB, TPANOB, MPOXOJOB W JICCTHHMII, BEAYIIUX HA ILIIONOYHYIO Maityoy,
JOJDKHO TMONy4aTh MUTaHUe, MO KpalfHeW Mepe, o JBYM He3aBHCHUMBIM (uaepam (cM. Takxe 6.2.3).

19.1.1.4 Cucrembl MUTaHUS OTBETCTBEHHBIX YCTPONCTB JOHKHBI OBITH BBITOJHEHBI TAaKHM 00pa3oM,
YTOOBI MMOXKap B OJHOHN TNIABHOW BEPTHUKAIHHOM MPOTHUBOIIOKAPHOM 30HE HE TIOBPEINI yKa3aHHBIE CHCTEMBI
MUTaHUA TOTpeOuTeneil, paclogoKEeHHbIX B JIO00H Apyroil IMaBHON BEPTUKAIBHON MPOTHBOIOKAPHOMN
30HE. YKa3aHHOE TpeOOBaHWE CUUTAETCS BBHIMOIHEHHBIM, €CIIM [JIaBHBIC W aBapHiiHbIC QUICPHl MUTAHUSL
3TUX TOTpeOUTeNned, Mmpoxoisdiue uepe3 00yl Takylo 30HY, HPOJIOKEHBl B BEPTHKAIBHOM H
TOPU30HTAILHOM HAIPABICHUSIX HA BO3MOXKHO OOJIBIIEM PacCTOSHHUM APYT OT Apyra.

19.1.1.5 Cucrema aBpaibHOI CHTHAM3AIINH JOJDKHA COCTOSATH M3 IByX CAMOCTOSATENBHBIX TPYIII: IS
MacCakKUPOB M dKUIIAXKa.

Hnst cbopa skumaxka Mo TpeBOre NODKHA OBITh YCTaHOBIICHA CHENMANbHAs CUTHAIM3ALMS, YIpaB-
JsieMasi ¢ X0JI0OBOTO MOCTHKA WJIM IIOCTa YNPaBJICHUS MMOXKAPOTYIICHHEM. JTa CUTHATU3AIMS MOKET OBITh
94acThi0 OOIIECY0BOI aBpaIbHOW CUTHAIHM3AINY, TPEOOBaHHS K KOTOPOW M3JI0KEHHI B 7.4.

Ha maccaxupckux cygax ¢ 3JeKTpUUECKON YCTaHOBKON Majloi MOLIHOCTH WM C YUCJIOM ITACCaXUPOB
MeHee 36 J0IMyCKaeTcsl UMeTh O/IHY T'PYIITY aBpaJbHOM CHUTHAIM3AINU.

19.1.1.6 CranuonapHasi cicTeMa CUTHAJIM3alui OOHAPYKEHUS MOXKapa JI0JKHA 0TBEYATh CIIEAYIOIIUM
JOTIOJTHUTEIBHBIM TPEOOBaHUSM:

.1 OBITH B COCTOSHMM OUCTAaHIMOHHO U IO OTAEIBHOCTU OIPEACISTH KaXIbli aBTOMAaTHYECKUH U
PYYHOH H3BELIATENb;

.2 OJMH JIy4 aBTOMAaTH4eCKUX M PYYHBIX M3BeIlaTelell He TOJDKEH pacroyiaraTbest Oomnee 4eM B OJHOM
[JIaBHOM BEpTUKANBHOI 30HE;

.3 ecnu yCTaHOBIIEHHBIE B KalOTaX aBTOMAaTWYEeCKHE HM3BEILATENIN NPU NPUBEACHUU MX B IEHUCTBHUE
MOJAIOT 3BYKOBOW CHTHAJ B TIOMEIIEHWH, B KOTOPOM OHH YCTAHOBJIEHBI, TO OTKJIOUYEHHE 3BYKOBOTO
CUTHaJa C MaHeJIM CUTHAIM3alMK He JOITyCKaeTCs.

"Hacrosmmue TpeOOoBaHMs SIBISIFOTCS U3MEHEHHUSIMH HITH OTIOJTHEHUSMH K COOTBETCTBYIOLINM TPEOOBaHUIM, H3I0KEHHBIM B
pasm. 1 — 18.
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19.1.2 ITlutaHue OT aBapMHBIX HCTOYHUKOB JIEKTPUYECKOI IHEPIruu.

19.1.2.1 ABapuiiHble UCTOYHHMKHM Ha MACCAXUPCKUX CYyAaX HEOTPaHMUYEHHOro padoHa IUIaBaHUA U
OTrpaHWYeH-HOTO paiioHa muaBaHus R1 gomkHBI obecriednBars B TedeHHe 36 9 OHOBPEMEHHOE MHUTaHNE
CIENYIONTNX MOTPEOUTENCH:

.1 aBapumiiHOe OcBelLleHHE:!

MecT cOopa U MOCaIKU B criacaTelIbHbIE CPEICTBA, a TAKXKE MPOCTPAHCTBA 32 OOPTOM B MECTax CITyCKa
cracaTeNbHBIX cpencTB cormacHo 2.3.4 wm 2.7.7 wactu Il «CmacarensHble cpemctBa» [lpaBum 1o
000pyIOBaHUIO MOPCKUX CYIIOB;

yKazareJeil BBIXOIOB Ha MUTIONOYHYIO MaIyO0y, a TakkKe WHOOPMAIIMOHHBIX TAOIUYEK y CracaTelbHbBIX
CPEICTB;

BBIXOJIOB U3 IOMEIEHUH, B KOTOPBIX OJTHOBPEMEHHO MOXKET HAXOIUTHCS OOJIBILIOE YUCIIO TACCAXKHUPOB,
CIELUAIFHOTO MEPCOHANIAa WM 3KHIIAXKA;

MIPOXOIOB, TPATIOB JKMJIBIX U CIYKEOHBIX IOMEIEHUI M BEIXOJIOB HA OTKPHITYIO MayOy, a Takke KaOuH
Macca)XMPCKHUX JTH(TOB;

MAaIIMHHBIX NOMELICHUH M MOMEIIECHUH I'eHEpaTOPHBIX arperaTroB BMECTE C MX MECTHBIMH IOCTaMU
YIPaBIICHUS;

BCEX IMOCTOB YNPABICHUS, a TAK)KE TIIABHOTO M aBAPUITHOTO paclpeleInTeIbHBIX IIHUTOB;

MOMEUIEHUH aBaApUWHOIO AU3ENb-T€HEPATOPA;

pyJeBOH pyOKH;

MITYPMaHCKOH pyOKH U pagnopyOKu;

MECT XpaHEHHS aBapUHHOTO U MOKapHOTO MHBEHTAPSI, CHAPSKEHUS MOKAPHBIX U YCTAHOBKH PYYHBIX
MOXKapHBIX M3BENIATEIICH;

MIOMEIIEHNS PYJIEBOrO MPUBOJIA;

MeCT O0CTYKMBaHHs aBAPUHHOIO IOXKAPHOTO M OCYIIMTEIHHOTO HAaCOCOB, Hacoca CHPUHKICPHON
CHCTEMBI, & TAK)KE MECT, I7Ie YCTAaHOBJICHBI ITyCKOBBIE YCTPOMCTBA 3TUX MEXaHHU3MOB;

AHrapoB U MOCAJOYHBIX MECT IJIs1 BEPTOJIETOB;

MOMEUIEHUN THPOKOMIIAca;

MEIULUHCKUX MTOMEIIeHNH;

.2 CUTHANBbHO-OTIIMYMUTENbHBIX (oHapel, (oHapeir curnana «CyaHO, JHIIEHHOE BO3MOXKHOCTH
yOpaBisATeCS» W Apyrux QoHapeit, TpeOyembix uacTbio III «Curnamensie cpeactsa» IlpaBun mo
000pYIOBaHUIO MOPCKHX CYIOB;

.3 pamno- M HaBUTAITMOHHOTO OO0OPYIOBAaHUS B COOTBETCTBUHU ¢ TpeOoBaHMsMHU dacteit IV «Paamo-
obopynoBanue» u V «HaBuranmonnoe obopynoBanue» IIpaBui mo o00pynoBaHHIO MOPCKUX CYZIOB;

.4 cpeicTB BHYTPEHHEN CBsI3M, OMIOBEIICHNS M aBPAIbHON CUTHAIM3ALNM;

.5 cucrteM curHanuzanuu OOHapY)KEHHs IOXKapa, YCTPOHCTB yNpaBIEHHS NPOTHUBOIOXKAPHBIMH
IBEpSIMHM, a TaKKe CHUIHAIM3ALUM O MOJIOKECHHU NPOTHBOIOKAPHBIX [BEpel, ykazaHHbIX B 2.2.3.3
yactu VI «IIpoTuBONOXapHas 3aliuTa;

.6 J1TaMII THEBHO CUTHAIM3AINHY, 3BYKOBBIX CUTHAIBHBIX CPEACTB (CBHCTKOB, TOHTOB U JIp.), BEI3BIBHOM
PYYHOH CHTHAJHM3allMM U OCTaJbHBIX BHJOB CHTHAJIH3aLUHU, TPeOyEeMBbIX B aBapHHHBIX YCIIOBHSX;

.7 0HOTO U3 NOXKAPHBIX HACOCOB, HACOCA aBTOMATHUECKOH CIIPUHKIEPHOH CUCTEMBI, HACOCA CHCTEMBI
BOJOPACHBUICHUS] € 3JEKTPUYECKMM NPUBOAOM, yKazaHHoro B 3.4.7 uactu VI «IIpoTnBomoskapHas
3alIUTa», a TAKXKe NIEKTPUIECKOro 00OpydOBaHUsA, 00ECICUNBAIOLIETO PA0OTy CHCTEM IOXKapOTYLICHUS
TIEHON BBICOKOM KpaTHOCTH, yka3zaHHbBIX B 3.7.3 wactu VI «lIpoTuBomnoskapHas 3ammura;

.8 aBapmiiHOro ocCymmMTENpHOr0 Hacoca M OOOpPYIOBaHHS Ui AWCTAHIHMOHHOTO YIPaBICHHUS
KJIallaHAMU OCYLIMTENILHON CHUCTEMBI;

.9 nmorpebureneit, nepeunciaeHHbx B 7.3.6 u 7.3.8 wactu VI «IIpoTrBomoxapHas 3amura», s CyJ0B
kinaccoB OSAT 2 u OAT 3 B cooTBeTcTBUU ¢ Kiaccudukanueid, nanuoit B 7.3.2 wactu VI «IIpotuBono-
JKapHas 3aIlIyTa», He3aBUCHMO OT paioHa TIaBaHWs U BMECTUMOCTH CYIHA;

.10 mpyrux cucrem, paboTa KOTOphIX OyaeT mpusHaHa PerunctpoM HeoOxomumon ajst oOecredeHus
0e30macHOCTH CynHA U HaXOISIIIMXCSI HA HEM JIFOJEH.
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[Morpebutenn, yxazanueie B 19.1.2.1.3 — 19.1.2.1.6, Moryt nurtarbcsi OT COOCTBEHHBIX
aKKyMYIIATOPHBIX OaTapel, pacIoIOKEHHBIX COTAcHO 9.2, eMKOCTBIO, JOCTATOYHOW I TMUTAHHUS STUX
norpeduTeneit B TeueHue 36 .

TpeOyemoe BpeMss 36 4 MOXET OBITh COKpalleHO 0 12 4 s CyJOB OrpaHHYCHHBIX pPaliOHOB
mnaBaaus R2, R2-RSN, R2-RSN(4,5), R3-RSN u R3.

19.1.2.2 ABapuiiHble HCTOYHHMKH AJIEKTPUYECKOW PHEPTHU JIOJIKHBI 00€CIIEYNBaTh MUTAaHUE PYJIEBOTO
ycTpoiicTBa coriacHo 5.5.6.

19.1.2.3 ABapuiiHble UCTOYHUKH 3JIEKTPUIECKOIN dHEPTHH JOJKHBI oOecrieunBarh B TeueHne 30 MuH
MUTaHKUE CIEAYIONNX MOTpeOuTeneil:

.1 37eKTpuYecKuX MPUBOJOB BOJOHENPOHUIIAEMBIX ABEPEN ¢ UX yKazaTeNlsAMHU U MpeAylpeaUTENbHOMN
curHanuzanueil. Jlomyckaercs moouepeHoe 3aKphIBaHUE BCEX JIBEPEH IPH YCIOBUH, UTO BCE ABEPH OYyayT
3aKkphIThl yepe3 60 c;

.2 aBapWIfHOTO TPUBOJIA MACCAKUPCKUX JTUPTOB. JIMPTHI A7 MaccakupoB JIOMYCKAETCS TMOAHUMATh
MO0YEPETHO;

.3 IOTIOTHUTENIFHOTO OCBEILCHHSI BO BCEX MACCAXKUPCKUX KalOTax, YTOObI MOXHO OBLIO JIETKO HAWTH
BBIXOZ M3 KaroT. JlONONHHUTEIbHOE OCBEIIEHHE MOXKET IMTAThCs OT COOCTBEHHBIX AKKYMYJISITOPHBIX
Oarapeii, yCTaHOBJICHHBIX B CBETHJIBHUKAX M MIOCTOSHHO 3apsHKaeMbIX OT aBapUIHOTO pacipeeTuTeTbHO-
TO IIUTA.

19.1.2.4 Ecnu aBapuiHBIM HCTOYHHKOM JIEKTPUUECKONW SHEPTUU SBJIAETCS T€HEpaTop, OH JOJIKEH:

.1 mpuBOAUTKCS B ICCTBUE IBUTATENEM BHyTpeHHero cropanus (cM. 2.2.5 gactu [X «MexaHu3MbI»);

.2 3allycKaTbCs AaBTOMAaTHYECKH NPH HCUE3HOBEHHHM HAIPSKEHHWS B OCHOBHOM CETH, a TaKkKe
aBTOMATHYCCKHA BKJIFOUATHCS HA MIMHBI aBapUITHOTO paclpelesIUTeIHHOro MuTa; Tpedyemeie B 19.1.2.7
MOTPEOUTENIN JIOJDKHBI aBTOMATHYECKH TOJIy4aTh MUTAHUWE OT aBapuiiHOro reneparopa. OOriee Bpems
MycKa U MpUeMa Harpy3Kkd OT IeHeparopa He JOJKHO MpeBblmarh 45 c;

.3 nomxkeH OBITh MPEAYCMOTPEH aBapUIHBIM MEPEXONHBIH HCTOYHHK BIIEKTPUYECKOW SHEpruu,
BKJIIOUAIOIUICA HEMEAJICHHO IPH 00CCTOUYNBAHUM.

19.1.2.5 Ecnu aBapuitHBIM HCTOYHHKOM 3JIEKTPUYECKON SHEPTHH SBISIETCS aKKyMYJISITOpHas Oarapes,
OHA JOJKHA:

.1 paborarp 6e3 noA3apsAAKH NpU COXpPAaHCHUH U3MEHEHUH HANpsDKEHMs Ha 3a)kuMax B npegenax 12 %
HOMHHAJBHOTO HAIIPSDHKCHUS B TEUEHHUE MIOIHOTO MEPUOa Pa3psAKH, IPH STOM U3MEHEHHE HANPSDKEHUS Ha
3a)XHMMaxX aKKyMYJIATOPHOM Oarapeu, MOAKIIOYEHHOH K 3JIEKTPOHHOMY IIpeoOpa3oBaTello HallpsKeHNs,
ompezenseTca A0MyCTUMBIM M3MEHEHNEM HaIpsDKEHUs Ha 3a)KMMax MpeoOpa3oBaTelts;

.2 aBTOMaTHYECKU BKJIIOYATHCS HA MIMHBI aBApUIHOTO PacIpeaeUTENbHOTO IUTa TIPH HCYE3HOBEHUH
HanpspKEHUs B TIIABHOM CETH H, 110 KpaliHel Mepe, MUTaTh MoTpeOuTeNny, yka3zanusie B 19.1.2.7, B Teuenue
BpeMeHHu cormnacHo 19.1.2.1.

19.1.2.6 B kadecTBe aBapuUHHOrO NEPEXOAHOTO HCTOYHHKA DJICKTPHUECKON SHEpPruH, TpeOyeMoit
B 19.1.2.4.3, cieqyet MpUMEHATh aKKyMYIIATOPHYIO OaTapero, KoTopas TOoJDKHA padoTarh 6e3 moa3apsaKku
NPU COXpPAaHEHHHM HM3MEHEHHWs HalpspKeHus B mpeenax 12 % HOMHHAILHOTO HANpPsHKCHUS B TCUCHUE
MOJTHOTO TepHojAa pa3psAakd. V3MeHeHHe HanpsOKeHUS Ha 3aXUMaxX aKKyMYJIATOpHOH Oarapew,
MOAKIIIOYEHHOH K 3JIEKTPOHHOMY NpeoOpa3oBaTelio HANpPSsDKEHHS, ONpelessieTcs IOIMyCTUMBIM HU3MEHe-
HUEM HamnpsDKEHUS Ha 3aKUMax IpeoOpaszoBaressi, KOTOpble HE IOJDKHBI MPEBBINIATh 3HAYCHUH,
yKa3aHHbIX B 2.1.3.1.

19.1.2.7 EmMxocTb Oatapeu, SBISIOLICHCS Tepe-X0AHbBIM HCTOYHUKOM 3JIEKTPUYECKOM SHEPTHH, TOKHA
OBITH HOCTaTOUHOU Ayt oOecrieueHus B TeueHre 30 MUH MUTAHHS CIIEAYIOIINX MOTPeOUTEIeH:

.1 ocBenieHus 1 HEOOXOMUMBIX CUTHATBLHO-OTINIHTEIBHBIX poHapei cormacHo 19.1.2.1.1 m 19.1.2.1.2;

.2 cpeACTB BHYTPEHHEW CBSI3W M OTIOBEIICHHUS, HEOOXOJUMBIX B aBapUHHBIX YCIOBHSX;

.3 cucrtemMbl aBpaJbHOW CHUTHANW3alll{, CHTHAIM3AUU OOHApPYKEHHUsS IOXapa H YCTPOWCTB
YIOpaBICHHS U CUTHAIM3ALMU O TOJIOKEHUH MPOTUBOMOKAPHBIX ABepe, yka3aHHbIX B 2.2.3.3 vactu VI
«IIpoTHBONIOXKapHAs 3aLIUTaY;

.4 1amMI1 JHEBHON CHUTHAIN3AINH, 3BYKOBBIX CUTHAJIBHBIX CPEICTB (CBUCTKHU, TOHTH U AP.) U OCTAIbHBIX
BHJIOB CUTHAIM3AINY, TPEOyeMbIX B aBapUIHBIX YCIOBUSX;
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.5 yCTpOWHCTB 3aKpBITUS BOJOHEIPOHHUIIAEMBIX JBEPEH, CUTHAIM3AIMY WX IOJIOKCHHUS U TIPEIYTPExK-
JIEHHSI UX 3aKPBITHS.

3akphITHE IBEPEH MOXKET OCYIICCTBIATHCS MOOYEPEIHO;

.6 cynoBoii cuctembl oxpaHHOro omoBemenus u ammaparypel AWUC, tpebyembix dacteio IV
«PanmnoobopynoBanue» u 4vacteto V «HaBuranumonHoe obGopynoBanue» [IpaBun mo 000pyaoBaHUIO
MOPCKHUX CYIIOB.

[TorpebuTenu, nepeuncienusie B 19.1.2.7.2 — 19.1.2.7.6, MOTYT MUTATLCSA OT COOCTBEHHBIX aKKyMY-
JATOPHBIX OaTapei, 0O0ecIeYnBaIONINX WX MMUTAaHUE B TCUCHUE TPEOYyEMOTO BpEMEHH.

19.1.3 HuskopacnoJjio:keHHOe OocCBelleHue ¢ daeKTpuyeckuM nutaHuem (cMm. 8.5.5 uyacru III
«YcTpoiicTBa, 000py10BaHHe U CHAOXKEHHE»).

19.1.3.1 CucremMa HH3KOPACIONOKEHHOTO OCBEIICHHUS JOJDKHA OBITh IOAKIIOUEHA K IIHHAM
aBapUIHOTO PaCIPENeIUTENPHOTO IUTA U MOJy4aTh MUTAHHE OT OCHOBHOTO MCTOYHHUKA DIIEKTPUUECKON
SHEPTMH B HOPMAJIbHBIX YCIIOBHSIX W OT aBAPUIHOIO HMCTOYHHMKA 3JICKTPUYCCKON SHEPrHM, KOIJa OH
paboTaer.

CucremMa HU3KOPACTIOI0KEHHOTO OCBEIIEHHS JODKHA HAXOIUTHCS B ACWCTBUU ITOCTOSHHO.

19.1.3.2 Eciin aBapUiHBIM HCTOYHUKOM JJIEKTPUICCKON SHEPTHH SBJIICTCS aKKyMYJIATOpHAs Oatapes,
TO €€ €MKOCTh JOJDKHA OBbITh JOCTATOYHOM IS MUTAHHUS CHCTEMbl HU3KOPACIIOIOKESHHOIO OCBEIICHUS B
TeueHne He MeHee 60 MUH.

19.1.3.3 JlomonuutensHOE aBapuitHOE OcBeleHue, Tpedyemoe 19.3.3, MoxKeT OBITh YaCTHIO CHCTEMBI
HU3KOPACTIOJIOKEHHOTO OCBEIICHUS! WM TIOJHOCTBHIO MPEJCTABISATh TAKOBYIO IPH YCIOBHU, YTO TaKas
cucTeMa oTBedaeT TpeboBanusM 19.1.3.

19.1.3.4 Hwuskopacmoio)keHHOE OCBEUICHHE C DJIEKTPUYECKHUM IHUTAHHEM JOIDKHO OOecredrBarhb
CIIEYIONME MUHUMAJIbHBIC YPOBHU SIPKOCTH:

1 s cBeTsIeicss TOBEPXHOCTH IMJIOCKOCTHOTO MCTO4YHHMKA — 10 K,[[/Mz, IpYU 3TOM II0JIOCA CBETA
JIOJDKHA OBITh MIMPUHON HE MeHee 15 mw;

.2 ISl TOYEYHOTO MCTOYHMKA — 35 MKJ B HampaBJICHHUH IOAX0/a W 0030pa HAOMIOAATeNs, IPH ATOM:

HampaBiieHne 0030pa s WCTOYHHWKOB, PACHOJIOKEHHBIX HAa TOPH3OHTAIBHOW TUIOCKOCTH, T. €. Ha
nanxy0e, TOJDKHO OBITh B Mpeenax KoHyca ¢ yrioM 60°, 0Ch KOTOPOTO HAKJIIOHEHA K MIOCKOCTA MOHTaXa
uctouyHuka Ha yrona 30° (cm. puc. 19.1.3.4.2-1);

HarfpaBJIeHue 0030pa JUIi UCTOYHUKOB, PACIOJIOKEHHBIX Ha BEPTUKAIBHOM TUIOCKOCTH, T. €. Ha Tepe-
Oopkax (Hampumep, Ui MapKUPOBKH Py4eK JABepei), OHKHO OBITh B Ipejenax KoHyca ¢ yrioMm 60°, ochk
KOTOPOTO TEPIICHIUKYIApHA K TNIOCKOCTH MOHTaka MCcTodHuKa (cMm. puc. 19.1.3.4.2-2);

Hanpasnenue 0630pa

'

Topusonmanshas niockocms MoHmasica Hemounux ceema

Puc. 19.1.3.4.2-1
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Hcmounuk ceéema

Bepmuxkanenasn
nnockocmo
Monmadica

Hanpaenenue

o630pa -~

Puc. 19.1.3.4.2-2

paccTosiHAE MEXKITYy UCTOYHHKAMH JTOJDKHO OBITH He 6omee 300 mm.

19.1.3.5 Iuranue cucrembl HPO f0mKHO OBITH YCTPOEHO TaK, YTOOBI OTKA3 JIFOOOTO UCTOUHUKA CBETA
U TIOXap B OJHOM NMPOTHUBONOKAPHOW 30HE MM Ha OAHON maiyOe He MPUBOIWI K BBIXOAY U3 CTPOS
OCBEIIIEHUS] 1 MAPKUPOBKH YYAaCTKOB MyTH 3BaKyalllH B JIPYTOil MPOTHUBOIIOKAPHOM 30HE MM Manyoe.

19.1.3.6 Otka3 wIH TOBpEXKICHHE, KpOME KOPOTKOTO 3aMBIKaHHs, JIFOOOT0 HCTOYHHKA CBETa HE
TOJDKHBI TIPUBOIUTE K TIOTEPE BHAMMOTO OYEPTaHUS IyTEeH dBaKyallid HA y4acTKe ITMHOU Oomee 1 M.

19.1.3.7 Crernenp 3aliuThl 3JEKTPOOOOPYIOBaHUs (MCTOYHMKOB CBETA) JIOJDKHA OBITh HE HUXKE,
gem [P55.

19.1.4 JonoaHuTeNbHbIE TPEOOBAHNS K NACCAKMPCKUM CyIaM, MMEIOLIHUM LEeHTP 0e30acHOCTH.

19.1.4.1 BuyTpeHHsAA CBA3b JAODKHA OoTBedarh TpeOomanumsaMm 2.2.8.3 m 2.2.8.5 gactu VI «IIpotuso-
MoYKapHasi 3aIInuTay.

19.1.4.2 ABpanbHas curHaNIHM3aIMs JODKHA OTBedaTh TpeboBanusam 2.2.8.6.4 ywactu VI «lIpotuso-
MoXKapHasi 3aIluTay.

19.1.4.3 Curnanuzanuus 3aKpbITUsl BOTOHEIPOHUIIAEMBIX U MIPOTUBOMOXKAPHBIX JBEpEi NoKHA OTBeE-
gaTh TpeboBaHusaM 2.2.8.6.3 wactu VI «lIpoTnBomokapHas 3aIiuTa.

19.1.4.4 Curnaym3arys OCTYIUICHHST BOZBI TOJDKHA OTBedarh TpeboBanmsaMm 2.2.8.6.8 actu VI «lIpotu-
BOTIOKApHAs! 3aIlIUTa.

19.1.4.5 Curnanuzanusi 3aKpbITUS JBEpedl Ha NMacCaXMPCKUX HAKAaTHBIX Cy/lax JOJKHA OTBEYarTb
TpeboBanuaM 2.2.8.6.7 wactu VI «IIpoTrBonokapHast 3amuTay.

19.1.5 JlonoaHuTeIbHbIE TPEOOBAHUS K MACCAKMPCKUM CyIaM, UMEOIUUM JIMHY, ONpeaeieH-
HY10 corsiacHo 1.2.1 IIpaBuJj o rpy30Boii Mapke MOPCKHUX cynoB, 120 M u 6oJiee WM UMEIOIIUM TPHU U
0oJiee MIaBHbIE BEePTUKAJbHbBIE 30HBI.

19.1.5.1 PyneBble NpUBO/BI U YIIPaBIEHHUE PYJIEBBIX YCTPOWCTB JIOIKHBI OTBEYaTh TpeOoBaHusAM 2.2.6.7.2
n 2.2.6.8 yactu VI «lIporrBonoxapHas 3amuTay.

19.1.5.2 OcgemnieHre 30H 0€30MAaCHOCTH JOJDKHO OTBe4arh TpeOoBanmsM 2.2.6.13.7 wactu VI
«IIpoTnBOTIOXKApHAS 3aLTUTAY.

19.1.5.3 OcBenieHre KOPUIOPOB, TPAIIOB M BBIXOJIOB, 00CCIICYMBAIOIINX JOCTYIl K MecTaM cOopa u
MOCaJIKU B KOJUIEKTUBHBIC CIIacaTelbHBIE CPENICTBA, a TAKXKE MECT cOOpa M MOCAJKH, TOJHKHO OTBEYATh
TpeboBanusaM 2.2.7.4.2 gactu VI «IIpoTHBOIIOXKapHas 3aIUTay.

19.1.5.4 BuHyTpeHHSA CBs3b JOJDKHA JOMONHUTENBHO OTBedaTh TpebomaHmsM 2.2.6.7.6, 2.2.6.8
u 2.2.7.4.4 vactu VI «lIpoTuBonoxxapHas 3amiuray.

19.1.5.5 CurnHanuzanms TOCTYIJICHHS BOJbI JIOJDKHA OTBeYaTh TpeOoBanusM 2.2.6.7.7 u 2.2.6.8
yactu VI «IIporuBonoxapHas 3amuray.
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19.2 HEOTEHAJIUBHBIE 1 HE®@TECBOPHBIE CYJA

19.2.1 O6mmue TpedGoBaHuUsl.

Tpe©oBaHus HACTOSAILEH IVIaBBI PACIIPOCTPAHSIOTCS Ha MEKTpUYECKoe 000pyIOBaHHE HE(PTEHAMBHBIX U
HeTeCOOPHBIX CYIIOB IS MEPEBO3KH HE(TEPOAYKTOB ¢ Temmneparypoi Bcmbiiku 60 °C U Hwke W Ui
MePEeBO3KM HEPTEMPOIYKTOB C TeMIleparypoid Bembimke Beie 60 °C, misg KOTOphIX TpeOyeTcs MOAOTPeB 10
TeMIeparypbl, MeHee yeM Ha 15 °C Hike TeMIiepaTypbl BCIIBIIIKH.

Ha osnexrpuueckoe oOopynoBanue HedreHaTMBHBIX cynoB (> 60 °C) u HedTecOOpPHBIX CYIOB
(> 60 °C) pacnpoctpanstorcst TpedoBanus 19.2.3.2.3.2, 19.2.5, 19.2.6.2 (cm. Takxke 9.6.5 uwactu VIII
«CucTeMbl U TPyOOIIPOBOIBDY).

TpeboBaHusT HacTOSIIEH TJaBbl OMPEAEISIOT TPAHHIBI OMACHBIX 30H, paclpeelieHHe CYTOBBIX
MOMEIIEHUH W TPOCTPAHCTB MO 30HAM, YCTAHOBKY 3JEKTPHUYECKOTO OOOpPYIOBAHUS BO B3PHIBOOMACHBIX
MOMEIICHNUAX U TPOCTPAHCTBAX B COOTBETCTBUM co cTaHzaproM MOK 60092-502 «Dnexrpuueckue
YCTaHOBKHU Ha cynax — TaHkepbl — CrieluaibHbIe CBOMCTBaY.

19.2.2 Pacnpenesienne 3J1eKTPUYECKOH IHEPrum.

19.2.2.1 Jlns pacmpeneneHus] SJCKTPHUECKON SHEPTHH MOTYT TMPUMEHSTHCS TONBKO CIIETYIOIIHE
CHCTEMBI:

.1 IBYXmpoBOAHAs M30JIMPOBAHHAS ISl TIOCTOSIHHOTO TOKA;

.2 IByXIIPOBOJHAS M30JIMPOBaHHAs U OJHO(A3HOTO MEPEMEHHOTO TOKa;

.3 TpexmpoBoAHAs H3OJUPOBAHHAS IS TPeX(a3HOTO TEPEMEHHOTO TOKa (TakKe U HaIpsDKEHFS
Berie 1000 B, vHO He BhIe 11000 B mepemMenHoro TOKa);

.4 TpexmpoBO/Has C 3a3€MJICHHOW HYJIEBOI TOYKON Yepe3 BBICOKOOMHBIM PE3UCTOP ISl HANPSHKEHHS
Beimie 1000 B, Ho He Bhime 11000 B mepemeHHOro TOKa MpH yCIOBUH, YTO JIFOOOH BO3MOXKHBIA TOK HE
OyJeT pOXOAHUTh HETIOCPEICTBEHHO Yepes JIF000e U3 B3PHIBOOMACHBIX MOMEIIEHU U TPOCTPAHCTB.

19.2.3 B3pbiBoonacHble 30HbI, IOMeENIeHHsI U MPOCTPAHCTBA.

19.2.3.1 Knaccudwukaiiys B3pbIBOOIIACHBIX 30H.

B3priBoonacHbIe 30HBI MOAPA3IENAIOTCA Ha:

30Hy 0 — 30HY, B KOTOPOI MOCTOSIHHO WJIM B T€UEHHE JUIMTEIBHOTO MEPHOJa BPEMEHH MPHUCYTCTBYET
B3pPBIBOOIIACHAS! CMECh BO3/yXa U ra3a;

30Hy | — 30HY, B KOTOpO#l NPH HOPMAIBHBIX YCIOBHSIX PaOOTHI BO3MOXHO TPHUCYTCTBHE B3PBIBO-
OITaCHOM CMECH BO3IyXa W rasa;

30HY 2 — 30HY, B KOTOPOW MaJIOBEpOSTHO MOSABICHHE B3pPHIBOOIIACHOW CMECH BO3JyXa U rasa, a B
Cllydae TOSIBIICHUS 3Ta CMECh MPUCYTCTBYET B T€UCHHE HEMPOIOKUTEIBHOTO IIepHoia BPEMEHH.

19.2.3.2 PacnpeneneHne B3pbIBOONIACHBIX ITOMELUIEHUH U MPOCTPAHCTB IO 30HAM.

19.2.3.2.1 3ona 0 Bxiroyaer B ceos:

.1 BHyTpeHHHE MPOCTPAHCTBA TPY30BBIX OTCEKOB U TAHKOB, TPY30BBIX TPYOONPOBOJOB M CHCTEM
nepeKkayku coOpaHHOM He(TH;

.2 OTKpBITBIE IPOCTPAHCTBA, TPOCTUPAIOIINECS HA BBICOTY A0 1 M OT OKPBITOH HEPTHIO MOBEPXHOCTH
BOIBI (1Sl CYIOB, pa0OTArOMUX B HEPTIHOM IISATHE).

19.2.3.2.2 3ona 1 Briroyaer B ceOs:

.1 xoddepmambr 1 TaHKA H3OJUPOBAHHOTO OaylIacTa, MPUMBIKAIONINE K TPY30BBIM TaHKaM, a TaKKe
¢dopnuk, eciu OH 00CIy)KUBAETCSl CHCTEMOM, CBSI3aHHOM ¢ 0aJlaCTHBIMU TaHKaMH, PACIIOJIIOKCHHBIMH B
Ipy30BOil 30HE;

.2 3aKphIThIE WM TIONy3aKphIThIE MPOCTPAHCTBA, COJAEPIKAIINe TPy30Bble HACOCH HIIM TPY30BBIE
TpyOOTIPOBOIBI (€CITH TOCTICAHUE HE BHIIOTHEHBI TIOJTHOCTHIO CBAPHEBIMH);

.3 3aKpBITBIE W MOTY3aKPBITHIE MPOCTPAHCTBA HaJl Maly0Ol rpy30BBIX OTCEKOB M TAHKOB, HMEIOIIUE
nepeOOpKy BEIILIE WM Ha YPOBHE IepeOOPOK TPY30BBIX OTCEKOB M TAHKOB;

.4 3aKpbITIC M TMONY3aKpPHITHIE IMOMENICHHS, HAXOMAANINECS HENMOCPEICTBEHHO HAaJ[ HACOCHBIMH
TIOMENIEHUSIMH, a Takke HaJl BEPTHKATBHBIMH KoddepaamMamMu, CMEXHBIMA C TPY30BBIMH OTCEKaMH W
TaHKaMH, €CJIA OHU HE OTJIEJICHbI Ta30HEPOHHIAEMO MayOol U He MMEIOT TIPHHYANUTEILHOW BEHTHIISIINN;



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI-214

.5 mpoctpaHcTBa M INOMEIIEHHs, WHbIE YeM Koddeprambpl, CMEXHBIE C TI'PY30BBIMH OTCEKaMu H
TaHKaM{ M PACIOJIOKEHHBIE HUXKE BEpXa IPy30BbIX OTCEKOB M TaHKOB;

.6 mpocTpaHCTBa M TOY3aKpHITHIE MOMEIICHNS Ha OTKPBHITOW Maiaybe B paanyce 3 M OT JOOBIX
BBIXOJIHBIX HE BEHTHWJISIIIMOHHBIX OTBEPCTHUI, TOPJIOBHUH U JIIOKOB I'PY30BBIX LIUCTEPH, HACOCHBIX OT/IEIECHUI
n kodepaaMoB, CMEXKHBIX C TPy30BBIMH TaHKaM{, OT TPY30BBIX KJIAMaHOB, (IaHIEB TPYy30BOTO
TpyOonpoBoa, a TaKke MPOCTPAHCTBA Ha OTKPBITOM many0e B paguyce 3 M OT JIbIXaTelbHBIX KJIallaHOB
ra300TBOJHOI CHUCTEMBI M BBIXOIHBIX OTBEPCTUH BEHTHJISLMU IOMELICHUI IPy30BBIX HACOCOB, PacIoio-
KEHHBIX B cOOTBETCTBHH € 9.7.4 1 12.4.6 gactu VIII «CucteMsl u TpyOOIIPOBOIBDY;

.7 IpOCTpaHCTBA W TIOJTy3aKpPHIThIE TIOMELICHUSI Ha OTKPBITOM namybe BOMU3U JIOOBIX Ta300TBOIHBIX
Tpy0O, pacnonaokeHHbIX B cooTBeTcTBUH € 9.7.11 wactu VIII «Cucremsl u TpyOOmpoBoab, CHAOKEHHBIX
BBICOKOCKOPOCTHBIMH yCTpOicTBaMH, 00ECIIEUMBAIOIINMH BBIMYCK OOJNBLIMX OOBEMOB T'a30BO3IYILIHOM
CMeCH CcO CKOpocThio He MeHee 30 M/c mpu mOrpyske, OalIacTHpPOBKE W BBIAUe TI'py3a, B Iperenax
BEPTHUKAJIHHOTO LMJIMH/PA HEOTPAHMUEHHOHN BBICOTHI M PAANYCOM 6 M OT Ta30BBIITyCKHOTO YCTPOWCTBA, a
TaKke B Mpejenax moxychepbl paguycoM 6 M HHXKE BBIITYCKHOTO YCTPOMCTBA;

.8 npocTpancTBa MK NOMTy3aKpBITHIE IOMELICHUS Ha OTKPBITOH nanyde B npenenax 1,5 M OT BXOZOB B
Ipy30BO€ HACOCHOE OTIEJICHUE, TOJOBOK NMPUTOYHOM BEHTUIIALMH I'PY30BOTO HACOCHOIO OTHAENCHUS U OT
WHBIX TOPJIOBHH U JIIOKOB, BEAYIIHX B KOQdepaamMbl U IPOUHe MOMEIIEHHS 30HBI 1;

.9 mpocTpaHcTBa Ha OTKPHITOM Mayde B Ipejienax pa3inBOOrPaHUYHBAIOLINX KOMUHICOB U MTOJIZIOHOB
MOZ KJIaraHaMy IPy30BbIX TPYOONPOBOJIOB, a TAKXKE B pauyce 3 M OT IpaHHMI] YKa3aHHBIX MPOCTPAHCTB /10
BBICOTHI 2,4 M HaJ Maxy0ou;

.10 mpocTpaHcTBa Ha OTKPHITOH nany0Oe Haj rpy30BBIMU OTCEKaMy M TAHKaMH 110 BCEHl MIMPHUHE CynHa
¥ Ha 3 M B HOC U B KOPMY OT UX KpalHHUX TIepeOOpOK /10 BRICOTHI 2,4 M HaJ Mamy0Ooi, a TakKe 3aKPHITHIC U
MOJTy3aKpPbIThIE TIOMEIIEHUSI B 3TOM NpocTpaHcTBe. [y cynoB, paboTarommx B HEPTSIHOM IISITHE, 3TO
MIPOCTPAHCTBO PACIIUPSAETCS Ha BCIO JUIMHY CYIHA;

.11 momemieHust Ans XpaHEHHs TPY30BbIX IHIJTAHTOB M OOOpyHOBaHMS Ui cOOpa pa3nuToil HedTH
(HedTecOOpHUKH);

.12 3aKkppITBIE W TIOMY3aKpBITHIE ITOMEIIEHHs, WMEIONINEe HEMOCPEACTBEHHBIH BBIXOJ WM ApPYTHE
OTBEPCTHA B OJHO M3 BBIIIEYKa3aHHBIX MPOCTPAHCTB WU ITOMEIIEHHIA;

.13 momemeHust U mpocTpaHcTBa Hax koddepramamu, CMEKHBIMH C TPY30BBIMH OTCEKaMH MU
TaHKaM{ M HE OTIEJICHHBIMU Macjo- U Ta30HENPOHUIAEMBIMHU Mepe0OpKaMu U nany0aMu, He UMEIOIINe
COOTBETCTBEHHON BEHTWJISILIMU M MMEIOIIKE BXOJA C HaXOAALICHCS BbILIE MATyOBI.

19.2.3.2.3 30Ha 2 BKIIOYaeT B ceds:

.1 mpocTpaHCcTBa, pacHoONIOKEHHBIE BhIIIE 30HB! | Ha BCIO [UIMHY U IIMPHUHY CYIHA 10 BBICOTHI 6 M Haj
caMOl BBICOKOH I'py30BO BaTepiuHHUEH (IJ1s1 CyA0B, padOTAIOMMX B HEPTIHOM IIATHE);

.2 BHYTpEHHHE MPOCTPAHCTBA TPY30BBIX OTCEKOB M TAaHKOB, OTCTOWHBIX TAHKOB, I'PY30BBIX
TpyOONPOBOIOB, CUCTEM IEPEKaYKH COOPAaHHBIX HE(TENPOLYKTOB C TeMrepaTypoil Benbimku > 60 °C n
WX CHUCTEM BEHTHIISIHH;

.3 mpocTpaHCTBa WM TOJY3aKpHITbIE TOMEIICHUS Ha OTKPHITOW Tanmy0e, pacrojioKeHHBIC B
npeaenax 4 M OT UWIMHIPA U cepsl paanycoM 6 M, yKa3aHHBIX B 19.2.3.2.2.7;

.4 mpoCTpaHCTBa WM TOMEIICHHs, PACIOJIOKECHHBIE B Mpefenax 2 M OT MPOCTPAHCTB, YKa3aHHBIX
B 19.2.3.2.2.6.

19.2.3.2.4 [TomemeHuns ¥ MPOCTPAHCTBA, HE OTHOCSIHECS K 30HaM 0, 1 1 2, cautaroTcst 0€30MaCHBIMH.

19.2.3.3 3axpbITble NOMEIIEHUS, MMEIOIUE HEMOCPEICTBEHHBIN BBIXOJ WM JpyTrHe OTKPBITUS B
Mpeaesbl MPOCTPAHCTB, YKa3aHHbIX B 19.2.3.2.2.10, He cunTaroTca B3pHIBOONACHBIMU MPH YCIOBUH, YTO
IPEAyCMOTPEHBI COOTBETCTBYIOLINE JBOWHBIC CaMO3aKPBIBAIOIMECS I'a30HENPOHUIIAEMbIE JIBEpHU, 00pa-
3yIOIIKE BO3AYIIHYIO 3aBECY, a TAKXKE JOMOTHUTEIbHAS IPUHYAUTEIbHAS BIyBHAS BEHTIIALUS C 3200pOM
BO3/yXa U3 MECT, PACIIONIOXKEHHBIX BHE B3PbIBOOMACHBIX MPOCTPAHCTB.

19.2.3.4 [1y1a cynoB, paboTraroniux B HS()TIHOM ISATHE, BXOZbI, BEHTUISIIMOHHBIC OTBEPCTUS (BXOJIHBIC
W BBIXOJHBIE) W JPYIWe OTBEPCTHA B O€30IACHBIX IOMEIICHHUSX, TaKUX KaK >KUIIbIE MOMEIICHHS,
cily>)keOHBIE W MAIIWHHBIC IIOMELICHUS, HOCTHl YNPaBJICHUS M pyieBas pyOka, KOTOpble HE HMEIOT
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ra30HEMPOHHUIIAEMBIX 3aKPHITUH, JOJDKHBI OBITH PACIIOIIOKEHBI HE HUXKE 6 M OT CaMOl BBICOKOW TPy30BOH
BaTepJIMHUH U B JIIOOOM ClTydae MOJDKHBI OBITH PACTIONOKEHBI BHE MPENETIOB B3PHIBOOIIACHBIX 30H.

Bxoxp! B 6e30macHbIe MOMENIEHHS, PACTIONOKEHHBIE HIKEe 6 M OT caMOil BEICOKOW BAaTEPIIMHHUN WJIH B
npeaenax OMacHBIX 30H, JOJDKHBI OBITh OOOPYIOBaHBI BO3AYIIHBIMH IITI03aMU. OTBEpCcTHS B ITHX
MIOMEIICHUSAX, pAcTIOJIOKEHHBIE HIKE 6 M OT BaT€pJIMHUM, JOKHBI UMETh Ta30HETIPOHUIIAEMbIE 3aKPBITUS
Ha MEePHOJI olepanuil B HEQTIHOM TISTHE.

19.2.4 JnexTpuyeckoe 000py10BaHUue BO B3PbIBOONACHBIX NMOMEIEHUAX M NMPOCTPAHCTBAX.

19.2.4.1 B momemeHWsIX W TPOCTPAHCTBAX, OTHOCAmMXCS K 30He (0, IOIMycKaeTcs YCTaHOBKa
CIIEAYIOIIUX BHIOB DIIEKTPUUECKOTO 000PYIOBAHMS:

.1 uckpoOe30nacHOro UCNoOMHEeHUs Kareropuu (ia);

.2 TPOCTHIX AJIEKTPUYECKHUX allllapaTOB W KOMIIOHEHTOB, TaKWX KaK TEpPMOIapbl, (pOTORIEMEHTHI,
TEH30/IaTYUKH, COCTUHUTEIbHBIE KOPOOKH, BBIKIIFOUATEIH, SBISIFOIINXCS HEOTHEMIIEMON YacThI0 MCKPO-
Oe3omacHOW 1enw Kareropuu (ia) W He CIOCOOHBIX K HAKOIUIEHWIO WIJIM TEHEPHPOBAHUIO AIIEKTPHUECKON
9HEPIHH Ui BOCIUIAMEHEHHsI B3PBIBOOMIACHOM CMECH JlaXKe B CIydae BOSHUKHOBEHHS B MCKPOOE30MacHOM
1eny oOpbIBa, KOPOTKOTO 3aMBIKaHWsI WM 3aMBIKAHHS Ha 3EMITIO.

19.2.4.2 B nomenieHusiIXx M MNPOCTPAHCTBAX, OTHOCSIIMXCA K 30HE 1, JOMyCKaeTcsi YCTaHOBKa
CIIEIYIONIUX BUAOB 3JIEKTPUYECKOTO 000PYIOBaHUS:

.1 npeaHazHadeHHOTO /1151 paboThl B 30HE 0;

.2 MCcKkpo0Oe30nacHOro0 UCHONHEeHUs Kateropuu (ib);

.3 TPOCTHIX ANEKTPUYECKHUX alllapaTOB W KOMIIOHEHTOB, TaKWX KaK TepPMOIapbl, (pOTORIEMEHTHI,
TEH30/IaTYUKH, COCTUHUTEIbHBIE KOPOOKH, BBIKIFOUATEIH, SBISIFOIINXCS HEOTHEMIIEMOUN YacThI0 MCKPO-
Oe3omacHOW 1enw Kareropuu (ib) n He CIOCOOHBIX K HAKOIUIEHHIO WIIM TEHEPHUPOBAHUIO IIIEKTPUUECKON
SHEPTHH JJIS BOCIIJIAMEHEHHUS B3pPBHIBOOMIACHON CMECH MpPH HOPMAaJIBHBIX YCIOBUSAX PaOOTHI;

.4 c B3pBIBOHENPOHMIIaEMOI 000104KOl TUMA (d);

.5 ¢ o0omnoukoit moj W30BITOYHBIM naBieHueM Tuna (p). [Ipm 3ToM Tpebyercs aBTOMaTHYECKOE
OTKITIOYEHHE YCTPOWCTBA MPH TMAJeHUN JaBIICHHUS HU)KE YCTAaHOBJICHHOUW BEIMYWHBL;

.6 TIOBBIIIICHHON HAJEKHOCTH MPOTUB B3pbIBa THNA (e). [Ipu 3TOM U1 3nexTponBUrareneid HampsoKe-
HueM 3 kB u Oonee TpeOyeTcs JOMONHUTENbHAS 3alUTa B BUJIE MPOAYBKH BO3ILYyXOM MEpe IyCKOM IS
YMEHBIIEHHS pUCKa BOZHUKHOBEHHS UCKPHI B BO3YILIHOM 3a30p€;

.7 ¢ repmeTH3anuer KoMmayHaoM (m);

.8 crenmanpHOTO BHA B3PBIBO3AIIUTHI (S);

.9 BHOparopoB SXOJOTOB M WX Kadesel commacHo TpeboBaHmsiM dacTH V «HaBurammonHOE 000pyIO-
BaHue» [IpaBmi1 mo oOOPYIOBaHHIO MOPCKHX CYIOB, KaOeled CHCTEM KaTOJHOW 3alllUThl C HATOKEHHBIM
TOKOM, MPOJIOKEHHBIX B KOPPO3MOHHO-CTOMKUX CTAIBHBIX TPYyOax C Ta30HEHNPOHUIIAEMBIMH COCAMHEHUSIMU
BIUTOTh JIO BEPXHEH MaiyObl U HE MPUMBIKAIONINX K TIepeOOpKe TPY30BhIX TaHKOB (cM. Tarke 16.8.4.2);

.10 TpaH3UTHBIX KaOene.

19.2.4.3 DnexkTpomBuTaTeny ISl TPUBOJA YCTPOUCTB, PACIONIOKEHHBIX B HACOCHBIX TTOMEIICHUSX,
JIOJDKHBI YCTaHaBIIMBATbCAd B CMEXHBIX B3pBIBOOE30MAacHBIX MoMmemieHusx (cMm. takxe 4.2.5 gactu VII
«MexaHHYEeCKHE YCTAaHOBKH»). DIEKTPOABHIATENM JOJDKHBI OBITH CHAa0XKEHBI YCTPOHCTBaMH IWCTaH-
[IMOHHOTO OTKITIOYEHUS, HAXOASIUMICS BHE MOMEIICHUH, B KOTOPBIX YCTAHOBIICHBI ABUTATENH, U BHIIIE
naixyObl TaHKOB (cM. Takxke 9.4.4 gactu VIII «CucremMbl 1 TpyOOTIPOBOIBDY).

19.2.4.4 Ocgernienre B HACOCHBIX IOMEIICHHUSIX JODKHO OBITh COJOKHPOBAHO C BEHTHILAIHEH ATHX
MOMEIICHUI TaKUM 00pa3oM, YTOObI BKIIOUCHUE OCBEIICHHS OBbLIIO BO3MOXHO TOJILKO MPH padoTarolei
BEHTWISAMU. [Ipy 3TOM HEHCIPaBHOCTh B CUCTEME BEHTWISIIMU HE JODKHA MPUBOIUTH K OTKIFOUEHUIO
OCBelleHUs. ABapuiiHOE OCBEIIEHHEe, €CIM OHO YCTAaHOBIEHO, [OJDKHO OBITh HE3aBUCHMBIM OT
BEHTHIIALINH.

19.2.4.5 B momemeHUsIX W TPOCTPAHCTBAX, OTHOCALIMXCS K 30HE 2, JOIyCKAaeTcs YCTaHOBKa
CIICAYIOIIUX BUIIOB DIIEKTPUUECKOTO 000PYIOBAHUS:

.1 npeanazHayeHHOTO IS paboTHI B 30HE 1;

.2 crienuanbHON KOHCTPYKIMHU BHJIA 3AIIUTHI THIA (7);
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.3 He CO3MAIOIIeTo AYTH WM UCKPBI, HArpeThie MOBEPXHOCTH KOTOPOTO MpU HOPMAaJbHOW paboTe He
CIOCOOHBI BOCIUTAMEHUTH B3PBIBOOTIACHYIO CMEChH.

19.2.5 IlepenocHoe 31eKTP0OOOOPYIOBaAHNE, MPUMEHSIEMOE B MpoIlecce coopa pa3iautoii HedTH.

19.2.5.1 TlepenocHoe HedTecOOpHOE U TIEpeKaYNBAIOIee 000PYIOBAaHUE JOHKHO OBITH B3PHIBO3AIITH-
IIEHHOTO MCTIOJHEHUS.

19.2.5.2 PacripenenuTenbHbIE IMUTHI UM PO3ETKU DIEKTPUIESCKOrO MUTAHUS MEPEHOCHOTO NaryOHOTO
He(TECOOPHOTO W MEePEKAYUBAIOIIETO AIIEKTPOOOOPYIOBaHUS TOJKHBI OBITh CTAllHOHAPHO YCTAHOBJICHBI
TakuM 00pa3oM, YTOOBI TOAKIIOYAEMBIH Kalellb He MPOXOOMJI 4epe3 KOMUHICHI IBEped WM JpyrHe
3aKpbIBa€MbIe OTBEPCTHSA, OIPaHHUYMBAIOIINE B3PHIBOONACHBIE TIOMEIIEHUS W MTPOCTPAHCTBA.

KoHeTpykuusi Takux pacnpeleqUTEeNbHBIX YCTPOWCTB WM PO3ETOK JOJDKHA MpeaycMaTphBarh
OJIOKMPOBKY, UCKJIFOYAIOIIYIO TOAKIIIOYCHNE TEPEHOCHOTO AJIEKTPOOOOpYIOBaHMs IOl HANpPSHKEHUEM, a
TakKe 3aIIUTy OT TOKOB KOPOTKOTO 3aMBIKaHUS M MEPErpy3Ku B KaKIon Qasze.

19.2.5.3 KoncTpykmmst THOKMX KaOenel aisi IMOIKIIOUEHHUS MEPEHOCHOTO 3JIEKTPOOOOpYAOBaHMUS,
NPUMEHEMOro Juist cOopa pa3uToi HeTH, JOJHKHA MPEIyCMaTPUBATh METAIITHUECKYIO OIUIETKY (3KpaH),
MOBEPX KOTOPOW AODKHA OBITH HETIPOHUIIAeMas Hapy)KHas 000JI0UKa M3 YCTOHYMBOTO K HE()TH MaTepHuaa.

19.2.6 Ilpoxknanka kabeJieii.

19.2.6.1 Ilpokiagka kabeneit Ha mamydax HedTEHATHMBHBIX U He()TECOOPHBIX CYOB TOJKHA OCYIIECT-
BISTBCS TIO TIEPEXOJHBIM MOCTHKaM B COOTBETCTBYIONIMX KaHayax (kenobOax). OnuHOYHBIE Kabemu
JOIyCKaeTcsl MpoKaneiBaTh B TpyOax. Korma mnepexomgHble MOCTHKHM HAaxoJsATCS BHYTPH 30HBI 1,
MPOKJIaJIKa JOJDKHA OCYIIECTBISTHCS TOJIBKO KaOeIsIMH, OTBEYAIOIUME TpeboBanusM 2.9.11.

19.2.6.2 Ilpu mnpokmamke kabenelt B KaHamax (bkelro0ax) MODKHBI BBITOTHATHCS CIETYIOIIHE
TpeOOBaHMS:

.1 xabenu B KaHanax (enobax) TOMKHBI YKIIaJbIBaTHCS CBOOOAHO psAaMH Ha (PaCOHHBIX MPOTEKTOPAX
U3 HEMETAJUIMYECKHX MAaTepHajoB; MPH 3TOM JOJJKHA OBITh HMCKIIOUYEHa BO3MOXKHOCTH OOKOBOTO
cMmerieHus psana (kabens). JlomyckaroTcst Takske CIOCOOBI 3aKpeTyIeHHOH OecTpyOHOM MpokiIaaky Kademen
(B xaOeNBHBIX TOABECKAX, IO/ CKOOaMH), KOHCTPYKTHBHBIE PelIeHMs] KOTOPBIX JOJDKHBI OBITh 0T0OpEHBI
Pernctpom; mpu 3TOM yKiIanka kabened MmpH 3aKperuieHHON MpOKIaake JODKHA ObITH BBITIOJHEHA HE
Oomee ueM B I1Ba psja;

.2 xabenu He JOJDKHBI KacaThCsl METALTMUSCKUX KOHCTPYKIMK KaHana (xkeno0a);

.3 xabenu He TOJDKHBI MOIBEPTaThCsl HOCTOSIHHBIM U IIEPEMEHHBIM HATSHKSHUSIM TI07] BO3ICHCTBUEM Jie-
dopmay CymHa W JOJDKHBI 3alUIIATBCS OT BO3JACHCTBHA 3THX Jedopmanuil, 0COOEHHO B MecTax
pa3beMa W CKOJB3AIINX COSAMHEHUI MOCTHKA FUTH TUTOMIAAKH ¢ HaZCTpokaMu. B MecTax pa3pema mimn
CKOJIB3SIIIIETO COECAMHEHUS MOCTHKA WM TUIOIAAKH JOJKHBI OBITh MPEIyCMOTPEHbI KOMIIEHCAIIHOHHBIE
neTnd. BHYTpeHHHI paguyc KOMIIGHCAIlMOHHOW MeTIM MOJbKeH ObTh He MeHee 10 nuamerpos
HAUOOJIBIIIETO TI0 TUAMETPY Kabels;

.4 xaben TOJKHBI OBITh 3aIUIIEHBI OT MPSMOTO BO3ICHCTBHS COJHEYHON pajilallii, BOJIHEI, TEPEBO-
3UMBIX HE(TETPOAYKTOB, a TAKXKe OT MEXaHHIECKHUX MOBPEXKICHUH;

.5 paccTosHUS OT Kabemneil 10 UCTOUHMKOB Teljia JOJDKHBI 0TBedarh TpeboBanusaM 16.8.4.1;

.6 Tpaccel kaOenel, pacmojOKEHHbIE Ha TIEPEXOAHOM IUIOmAIKe WIM B Tpybax B mpenaenax
MPOCTPAHCTBA, HAXOMAAIIETOCs BHYTPH 30HBI 1, a TakKe KOMIICHCAI[MOHHBIE METIH HE JOJKHBI
pacronararscsi OT majxyobl TaHKOB Hke 300 MM;

.7 MeTauTMdecKre 00OJIOYKH WM OpOHS Kadeleld NOHKHBI OBITh 3a3eMJICHBI HAa 000mX KoHIaX. J[ist
KOHEUHBIX IIeTel AOMyCKaeTCs 3a3eMJIEHHE METaNINYeCcKoil 000I0UKH MPOU3BOIUTH TOJIBKO CO CTOPOHBI
MTUTAHHUS.

19.2.6.3 Jlns cucreM C HanmpspKeHHEM, YKa3aHHBIM B 19.2.2.1.4, crnemyeT MpUMEHSTH TOIBKO KaOelu,
MMEIOMINE MEIHBIE AKPaHbI C JOMOJHUTEIHHON H3OJSAIMOHHONW 000J0YKOil Ha 3TOM 3KpaHe. Ilnomans
MOTIEPEYHOT0 CeUeHHsI IKpaHa JAO0JKHA OBITh HE MEHee IUIOIMIATU CEUCHHUS JKUJIIBL.

19.2.7 UHTerpupoBaHHbIe IPY30BbIe U 0aNIaCTHbIE CHCTEMBI.

19.2.7.1 Hacrosimmue TpeOoBaHUS pacpOCTPAHSIOTCS Ha UHTETPUPOBAaHHBIC TPY30BbIC M OaJIaCTHBIC
CHCTEMBI, yCTaHABJIMBAaEMbIe Ha HAJIMBHBIX CyJaX, HE3aBUCHMO OT WX pa3Mepa M THUIA.
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Ilog wHTErpHpOBaHHBIMU (COBMEUICHHBIMH) CHCTEMaMU IMOHMMAIOTCS HHTETPHUPOBAHHBIC THIpPaB-
JTUYECKHe /WM SJEKTPUIECKIE CHCTEMBI, NCTIOIb3yeMbIe IS TPUBOAOB 000X TPY30BBIX M OAIACTHBIX
HAcoCcOoB (BKJIIOYAsl aKTHBHBIC KOMIIOHEHTHI, T.€. CUCTEMbI YIPaBJICHHUS M 3alIUThI HACOCOB, U MCKIFOUAs
MAaCCHUBHBIC KOMITOHEHTEHI, T.€. TPYOOIPOBOIHI).

19.2.7.2 JomxHbI OBITh MPEATPUHATH MEPHI IS IPEAOTBPALICHHUS OIHOBPEMEHHOTO BBIXOIA U3 CTPOS
TPy30BBIX U OAJIaCTHBIX HACOCOB, BHI3BAHHBIX OJHON HEHUCHPAaBHOCTHIO WM aBapHel MHTErPUPOBAHHON
TPY30BOU M 0aJlTaCTHOW CHCTEMBI, BKITIOYAsl €€ CHCTEMBI YIPABICHHS W 3aIIUTHL

19.2.7.3 llenn aBapuifHOW OCTaHOBKHM HAcCOCOB TPY30BBIX M OaJaCTHBIX CHCTEM JOJKHBI OBITH
HE3aBUCHMBIMH OT IIENIeH MX CUCTEM yrpapieHus. HermcrnpaBHOCTE B IETISIX CHCTEMBI YIIPABICHUS WM B
LeNsIX aBapUiHOM OCTAaHOBKM HE JOJDKHA MNPHUBOAUTH WHTETPUPOBAHHYIO CHCTEMY YIIPaBICHHS
TPy30BBIMH W/WIH 0aJUTACTHBIMU HAacOCaMH B Hepabodee COCTOSIHHE.

19.2.7.4 CucreMa pydHOI aBapUHON OCTAaHOBKH I'PY30BBIX HACOCOB JODKHA OBITH BBHITOTHEHA TAKHM
00pa3om, 9TOOKI NP e cpadaThIBaHUU HE OTKIIOYAJIOCH MUTAHUE OAJIAaCTHBIX HACOCOB.

19.2.7.5 Iluranue cUCTEM YIpPaBIEHHUS HACOCAMH JOJDKHO OCYHIECTBISATHCS MO JBYM HE3aBHCHMBIM
¢umepaM OT TIIABHOTO paclpeieuTeIbHOro muTa. McuesHoBeHne muTaHus B JIFOOOM M3 3TUX (hUACPOB
JTOTDKHO TIPUBOJUTH K CPaOaThIBAaHHUIO 3BYKOBOW M CBETOBOW CHUTHAIM3AINY Ha KaXKJOM MOCTY YIPaBICHUS
HACOCaMH.

19.2.7.6 HomxHbl OBITH NPEAYCMOTPEHBI PE3EpPBHBIE CPEACTBA YNPABICHHUS WHTETPUPOBAHHON
Tpy30BOH W/UIM OalIacTHOH CHCTEMOi, OOecleuMBarolIie ee HOopMalbHOe (YHKIHMOHHPOBAHHE HpPHU
BBIXOZIC M3 CTPOSI aBTOMaTH3UPOBAHHOHN I AMCTAHIIMOHHOW CHUCTEM YIPABICHHS. DTO YCIOBHE MOXET
OBITH BBITIOJTHEHO C ITOMOIIBIO YCTPOWCTBA IMEPEKIIOYCHHS Ha Py4YHOE YIpaBIeHHE H/WIN pe3epBUP-
OBaHUEM COOTBETCTBYIONIMX YCTPOWCTB B CHCTEMAax YIPaBJICHUS.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI-218

19.3 CYJA JJIs1 IEPEBO3KHW TPAHCIIOPTHBIX CPEJICTB C TOIIJIMBOM B BAKAX,
HEOBXO/MUMBbIM JJisd ABUKEHUS 3TUX TPAHCIIOPTHBIX CPEJICTB

19.3.1 O0mue TpedoBanms.

19.3.1.1 TpebGoBaHus HACTOAIICH TJaBbl PACHPOCTPAHSIOTCS Ha JJIEKTPUYECKOE O0OpyIOBaHHE
TPIOMOB, a TAKXKE IPYTrUX NOMEIICHUH U IPOCTPAHCTB, NpeIHa3HAYE€HHBIX IJIS IEPEBO3KH TPAHCIIOPTHBIX
CPEICTB C TOIUTMBOM B 0akax, HEOOXOOUMBIM ISl IBMIKCHUS 3TUX TPAHCIOPTHBIX CPE/ICTB.

19.3.1.2 Tpromsl u nomenieHus, nepedrcieHnsie B 19.3.1.1, mpuHaanexxar K B3pHIBOONACHBIM ITOMe-
IICHUSAM M NIPOCTPAHCTBaM.

19.3.1.3 Kabenu momxHbl OBITh 3allUIIEHBI OT MEXaHWYECKHX NOBpexaeHuid. Kabemu, pacmoino-
JKEHHBIE TOPHU30HTAJBHO, CJIEAYET NPOKIAAbIBaTh Ha pacCcTOSHUM He MeHee 450 MM HajJ CIUIOIIHON
naxy0oil wim maardopMoii, HCKITIOYAloIe CBOOOAHOE MPOHNKHOBEHNE Ta30B BHU3. IIpoxozas! kabeneit
yepe3 nanyOsl 1 epeOOpKU TOTKHBI OBITH TA30HETPOHUIIAEMBIMH.

19.3.1.4 DnexTpuueckoe 000pyIOBaHUE, YCTAHOBIEHHOE B KaHAIAX BHITSDKHOM BEHTHIISINH, TOJDKHO OBITH
B3PBIBO3AILMIICHHOIO HCIOJHEHNUS! — IOBBIIIEHHON HAJEKHOCTU NPOTHB B3pbIBa (£Xe) WM C B3PHIBOHE-
npoHuIaeMoit 000moukolt (Exd) ¥ ObITh CHOCOOHBIM pabOTaTh BO B3PHIBOOMACHOW Ta30BOM Cpeiae
COOTBETCTBOBaTh Kareropuu razoBoi cMecu IIC (cxkarsiit Bogopon) wim IIA (cxarbiif TpUpORHBI raz).

19.3.1.5 OcBelienue, ycTaHOBIEHHOE B TPIOMax M MOMEUIEHUAX, epeunciieHHbix B 19.3.1.1, cienyer
pas3zienuTh HE MEHEe YeM Ha JIBe TPYIIbI, KaXJas W3 KOTOPHIX JOJKHA MHUTAThCS OT OTACIBHOW LIETH.

19.3.2 YcraHoBKa 3JIEKTPUYECKOT0 000PYI0BAHUSA B TPIOMAX M NMOMeILlEeHUSX, peJHA3HAYEeHHbIX
AJIA TlepeBO3KH TPAHCHOPTHBIX CPEACTB ¢ TOMJIMBOM B 0akax Ha MAacCCaKUPCKHUX CyAax W mapomMax.

19.3.2.1 B Tpromax ¥ MOMEIIEHHUIX, B MPOCTPAHCTBAX, PACTIONOKEHHBIX BhIIe 450 MM Haja rpy30BOi
nanyool win miaThopMoi, HCKIoYaronield CBOOOJHOE NPOHMKHOBEHHE Tra30B BHH3, JIOIIYCKAETCS
YCTaHaBIMBATh AJIEKTPUUECKOE 000pyAOBaHHUE:!

CO CTETEHBIO 3aIIUTHl He HIXKe, ueM P55, npu ycnoBum, 4Tto cucteMa BEHTWISILIUU 00€CIICUNBAET, 10
Kpaitaeir mepe, 10-kpaTHbIii 0OMEH BO3yXa B Hac;

CIENHAaJIbHO TMpeAHa3HaYeHHOEe JJISl YCTAaHOBKH B 30HE 2.

19.3.2.2 B TproMax W MOMEUICHUSIX, HAXOAIIIMXCS BBIIIE MaTyObl epedopoK, B 30He HIke 450 MM
Hax mamyO0od WM TiIaropMoH, MCKIIoYamouieid cBOOOJHOE NPOHUKHOBEHHE Ta30B BHU3, CIENyeT
YCTaHABIMBATh 3JIEKTPHUECKOE OOOpPYIOBaHME B3PHIBO3AINMINEHHOIO WCIONHEHMS: HCKpoOe3omacHoe
(Exi), c 0001104KO# 1M0J] M30BITOYHBIM JaBicHUEeM (Exp), ¢ B3pbIBOHENPOHUIIaEMOM 0000ukoi (Exd) uim
TIOBBINICHHON HANIEKHOCTH MPOTUB B3pHIBa (Exe).

19.3.2.3 B TproMax W MOMEUICHUSX, HAXOMAIIMXCS HUXKE MalyObl mepe0OpoK B 1IEJIOM HX 00beMme
CIIeyeT yCTaHABIMBATh SJIEKTPUUYECKOe 000pyIOBaHHE B3PHIBO-3aLIMIICHHOTO MCIIOIHEHUs; HCKPOOe30-
nacHoe (Exi), ¢ 000104KO# 107 U30BITOYHBIM AaBicHHEM (EXxp), ¢ B3PHIBOHEIIPOHHUIIAEMOI 000I0YKOM
(Exd) wiv MOBBIIIEHHOM HA/IE)KHOCTH MPOTHB B3pbIBa (Exe).

19.3.3 CnenuanbHbie TPe0OBaHHUA K NMACCAKUPCKUM CYIaM, HMEIOIIHMM I'PYy30Bble MIOMEIeHus ¢
TOPU30HTAJIBHBIM CIIOCOG0M MOTPY3KH M BBITPY3KH.

19.3.3.1 Ha maccaxupckux cCygax C TpPy30BBIMH IOMELICHUSIMH C TOPHU3OHTAJIBHBIM CIIOCOOOM
HOIPY3KH M BBITPY3KHM WJIM IOMELICHUSIMH CIICLMAlIbHONW KaTeropuu, nepeyrcieHHsIMd B 1.5 wactu VI
«IIpoTuBomoOXkapHasi 3amuTa», CleAyeT, HE3aBUCUMO OT aBapUHHOIO OCBEIIEHHs, TPeOyemMoro
B 19.1.2.1.1, ycTaHOBHTH BO BCEX MACCAXKMPCKUX IMOMEIIEHUSIX OOIIETO IMOJB30BaHUS U KOPHIOPAX
JOTIOJHUTENBHOE aBapuiiHOE OCBEIIeHNEe, 00ecieunBaroliee AeHCTBHE B TEUCHHE, 110 KpaitHed Mepe, 3 4 B
YCIOBUSIX JIIOOOTO KpeHa CyAHa M B cCiydae, KOra BCe APYIMe MCTOYHUKH JIEKTPUYECKONH SHEpruu
MepecTaHyT JeHCTBOBATD.

3TO OCBEUICHUE TOTDKHO OBITH TAKUM, YTOOBI MOXKHO OBLIO JIETKO 3aMETUTH TOPOTY BBIXOJA K MecTaM
3BaKyanuu (wim obecneuuTh ocBeleHHocTh 0,5 nK). Kaxmoe moBpexaeHne CBETUIbHUKA JJOKHO OBITh
BUAMMBIM.

19.3.3.2 VICTOYHHUKOM SJIEKTPUUYECKOW SHEPTUHU JUIsl TAKOTO JOIOJHUTEIHHOTO OCBEUISHUS IOJKHBI
OBITH AKKyMYNIATOpPHBIE OaTapen, YCTaHOBJIEHHBIE B CBETHJIBHWKAX, IMOCTOSHHO 3apspkaeMble OT
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ABapUIHOIO paclpelesUTENbHOI0 MIMTAa U 3aMEHSEMBbIE 4epe3 HMPOMEXKYTOK BPEMEHH, OIpeaeisieMblid
M3TOTOBUTEJNIEM C YUYETOM YCJIOBUH, B KOTOPHIX OHU OYAYT yCTAHOBJIEHBI.

19.3.3.3 B xaxmoM KOpuAOpe TOMEIICHHWHA JKHITaka, KOMHATaX OTAbIXa JKHIaXa M B KaKIOM
MOMEIIEHNH, B KOTOPOM OOBIYHO pPa0OTaeT JKUIaX, CIEAyeT NpPEeIyCMOTPETh IEPEHOCHYIO JIaMITy
(¢onapp), muTaEMyI0 OT aKKyMYJISTOpa, €CIM B OTHX IHOMELICHUSX HE YCTaHOBJIEHO IONOIHUTEIBHOE
aBapuitHoe ocBeuleHue cornacHo 19.3.3.1 u 19.3.3.2.

19.3.4 YcraHoBKa 3JIEKTPUYECKOT0 000PYI0BAHUSA B TPIOMAX M NMOMeILleHUSX, peJHA3HAYEeHHbIX
AJIA epeBO3KH TPAHCIOPTHBIX CPEICTB € TONJIMBOM B 0akax Ha IPY30BBIX CyJax.

19.3.4.1 B Tpromax ¥ MOMEIEHHUIX, B MPOCTPAHCTBAX, PACTIONOKEHHBIX BhIe 450 MM Haja rpy30BOii
nanyooi win miaThopMoil, HWCKIoYaromeld cBOOOJHOE NPOHMKHOBEHHE Tra30B BHH3, OITYyCKAETCS
YCTaHaBIMBATh AJIEKTPUUECKOE 000pyLOBaHHUE:!

CO CTETEHBIO 3aIIUTHl He HIKe, ueM P55, npu ycnoBum, 4to cucteMa BEHTWISALUU 00€CIICUNBAET, 10
Kpaitaeir mepe, 10-kpaTHbIii 0OMEH BO3yXa B Hac;

CIENMAaJIbHO TMpeAHa3HaYeHHOEe JJI YCTaHOBKH B 30HE 2.

19.3.4.2 B TproMax v OMEIIEHUSIX, pACIIOJI0KEHHBIX B 30He HIke 450 MM HaJl Tpy30Boii airy0oit nim
wiaTGopMoi, HCKIIOYAOUIed CBOOOIHOE NMPOHUKHOBEHHE IA30B BHU3, CIEOyeT yCTaHABIMBATH JJIEK-
TpUYEeCcKOoe 000pYIOBaHUE B3PBIBO3AIMIIIEHHOTO HCIIOTHEHUS: Hckpobe3onacHoe (Exi), ¢ 000JI09KO# o
M30BITOUHBIM JaBieHneM (EXp), co B3pbIBOHENpPOHHUIAEMOW 000s0ukod (EXd) WM TOBBILIEHHOMH
HaJIeKHOCTHU MPOTHB B3pbIBa (EXe).
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19.4 CYJA CIIEHUAJIBHOI'O HASHAYEHUS

19.4.1 IlutaHue OTBETCTBEHHBIX YCTPOIiCTB.

Ha cynax crnenmanbHOTO Ha3HaYeHUs, IepeBO3sIMX Oonee 60 vel., enu, NTUTAIIINEe OTBETCTBCHHBIE
YCTpPOMCTBA, TOJKHEI OBITH BBIITOIHEHBI COMTacHO TpeboBaHusM 19.1.1.4.

19.4.2 ABapuiiHble HCTOYHUKHU IJIEKTPUYECKOI IHEPTUM.

19.4.2.1 Ha cynmax cnenuaibHOTO Ha3HAYCHUS, TEPEeBO3ANINX He Oosee 60 demn. aBapuitHBIA HCTOYHUK
NEKTPUUYECKON DHEPTUU OJKEH OTBeYaTh TpeboBaHusAM 9.3.

Cyna anmuHol 6onee 50 M JIONOTHUTENBHO JOKHBI 0TBEYaTh TpeboBanusm 19.1.2.3.1.

19.4.2.2 Ha cynax, nepeBo3smmx Oonee 60 dyeln., aBapuiHBIA HCTOYHUK 3JICKTPUYECKON SHEPTHU
JIOJDKEH OTBeYaTh TpeOoBanusaM 19.1.2.

19.4.3 DnekTpuyeckoe 000pyI0BaHHE B KJIAJ0BBIX B3PLIBYATHIX BeEIECTB.

19.4.3.1 Kpome CBETHIIHHIKOB OCBELIEHHS, 000PYIOBAHHBIX MIAGOHAMH C TIPEAOXPAHUTENBFHBIMI CETKAaMHU,
1 Kabeneil B Ta30HENPOHUIAEMBIX TPyOaX, yCTaHOBKA APYTOTO JIEKTPUYECKOr0 OOOPYIOBAHHS B KIIAJOBBIX
B3PBIBYATHIX BEIIECTB, YKa3zaHHBIX B 2.1.5.3 gactm VI «IIpoTrBOnIOKapHas 3amuTay, He JOIMyCKaeTCs.

19.4.3.2 Brikmogarenu IeNedl OCBEMICHHS JOJDKHBI HAXOMUTHCS C BHENTHEH CTOPOHBI KIIAIOBBIX
B3pPBIBYATHIX BEIIECTB M UMETh CBETOBYIO CUTHAJIM3AIIMIO O HAMYHUN HANpPsDKEHUS Ha CBETHIIbHHUKAX.

19.4.3.3 VYcrpoiicTBa i MOAKIIOYEHUS DIEKTPONPUOOPOB B MEPEHOCHBIX KIAAOBBIX B3PHIBYATHIX
BEIIECTB K CYIOBOW OJIIEKTPUYECKON CETH JOJDKHBI OBITh CHAOKEHBI TaOMUYKOW C YyKa3aHHEM
ANEKTPUUECKAX HOMUHAIBHBIX JaHHBIX YCTPOUCTB M JOJKHBI UMETh CTETICHD 3aIlIUThI He Hike, yeM [P56.

19.4.3.4 KnamoBble B3pBIBUATHIX BEIICCTB JOHKHBI OBITH 000PYIOBAHBI aBTOMATHICCKUMH TETUIOBBIMHU
W3BelIaTesIMU, cpadaThIBAOUIMMU TIPH MOBBIEHHH Temieparypsl oonee 40 °C (cm. 6.2.2.17 wactu VI
«IIpoTHBOTIO’KApHAS 3aLIUTa).

19.4.4 Cyna, ucnojib3yemble J1Jisl MepepadoTKH KMBBIX PeCypcoB MOPS M He 3aHSATbIE UX JIOBOM.

19.4.4.1 OcBuaeTEeNbCTBOBAHUE DIIEKTPHICCKOTO 000PYIOBAHHUS.

OCBHIETENHCTBOBAHMIO HA CyNHE B JIOMOJHEHHWE K TIEPEYNCICHHOMY B 1.3.2 TOMJIEXWT SIIEKTPHICCKOES
000pyIOBaHNE TEXHOJOTMIESCKIX MEXaHU3MOB (00pabOTKU MPOAYKTOB MPOMBICIIA | JIoBa, cM. Takoke 1.3.2.4.1).

19.4.4.2 OcBuneTeabCTBOBaHNE MIIEKTPHUECKOTO 000PYAOBaHHS NPH W3TOTOBICHHU.

OcCBUIETENBCTBOBAHHUIO TIPH HM3TOTOBIICHUH B JIONOJHEHHE K TepedncieHHomy B 1.3.3.1 momiexut
aJIeKTpHUYeckoe obopymoBaHHue, ykazaHHoe B 19.4.4.1. JlomyckaeTcs WCIONIB30BAHUE JIICKTPHUIECKOTO
000pyIOBaHUS TEXHOJIOTHUECKUX MEXaHW3MOB, YKa3zaHHOTO B 19.4.4.1, oOMenpOMBITUIEHHOTO UCTIOTHE-
HUs, HE B MOJHON Mepe OTBeUaromero rpedopanmsiM pasza. 1 — 18.

19.4.4.3 KoHcTpyKTHUBHBIE TpeOOBaHHMS M CTENEHb 3aLIUTHl 3IJIEKTPUUYECKOro 000pyAOBaHUS
TEXHOJIOTUIECKIX MEXaHU3MOB U XOJIONWIBHBIX YCTAaHOBOK.

19.4.4.3.1 DnexTprueckoe 000pyIOBaHHE B MOMEHICHHUAX, TIle MPOU3BOIUTCI 00pabOTKa MPOIYKTOB
MPOMBICIIA H JIOBA, TOJDKHO OBITh YCTOMYMBBIM K BO3ACWCTBHIO HAa HErO 3a00PTHOM BOIBI M MPOTYKTOB
pBI6000pPaOOTKH UM COOTBETCTBYIOIIMM 00pa3oM 3allUIIEHO.

19.4.4.3.2 DnexTpoABUraTeIr KOMIIPECCOPOB NMPOU3BOACTBEHHON XOJIOAWIBHOM YCTaHOBKH, BEHTH-
JSITOPOB  OXJIAXKJAEMBIX TPIOMOB M MOPO3WJIBHBIX allaparoB, a B OOOCHOBAaHHBIX CIIydasiX JJIEKTPO-
o0opy/noBaHKEe IPYTUX TEXHOJIOTHYECKUX MEXAHU3MOB JOJDKHO HMETh 000TpeB M TOAIepKaHUS TeMIIe-
parypsl, 110 KpaitHeii Mepe, Ha 3 °C Bblllle TEMIIEPATyPhl OKPYKAIOIIEr0 BO3IyXa.

19.4.4.3.3 PacnpenenutenbHble yCTPOWCTBA M MYCKOPETryIUpYIOIas M 3al[UTHas ammaparypa 3JeK-
TPUYECKOTO 000pYyIOBaHHS, yKa3aHHOTO B 19.4.4.3.1, TOIKHBI YCTAHABINBATHCS B CIIEIIUATBHBIX AIEKTPH-
YECKUX MOMEIICHUSX.

19.4.4.3.4 Kabenu B MecTax, NMOABEPKEHHBIX JUINTEIHLHOMY BO3JCHCTBUIO CONHM WM JPYTHUX
MPOIYKTOB PBIO00OPAOOTKH, NOKHBI UMETh OOOJIOUKH, CTOHKHE K BO3JCHCTBHIO JaHHON CpEIbl, HIIH
JIOJDKHBI OBITh COOTBETCTBYIOLIMM 00pa3oM 3alIHIICHEI.

19.4.4.4 CocTaB 1 MOLTHOCTb OCHOBHOT'O MCTOYHHMKA IEKTPUUECKON DHEPIUH.
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19.4.4.4.1 OmpegeneHue cocTaBa U MOIIHOCTA OCHOBHOIO HCTOYHHUKA 3JIEKTPUYECKOM SHEpPruu
JTIOJDKHO TIPOU3BOAUTHCS C YUETOM CIIEMYIOIINX PEKUMOB PabOTHI CydHA:

XOJIOBOTO;

MaHEBPOB;

BO BpeMs Mokapa, MpoOOMHBI KOpITyca MM APYTHX BIMSIONIMX Ha O€30MacHOCTH IUIABaHMS CyAHA
YCIIOBHI ITpH paboTe OCHOBHOTO MCTOYHHKA AJIEKTPHUECKOW IHEPTHUU;

MIPOU3BOJICTBEHHOTO.

19.4.4.4.2 MoOITHOCTh TEHEPATOPOB, BXOAININX B COCTAB OCHOBHOTO HMCTOYHHKA JJICKTPUUICCKON
9HEpPTHH, JIOJKHA OBITh JOCTAaTOYHOW, YTOOBI NMPH BBIXOJAE W3 CTPOS JIOOOT0 M3 HHUX OCTaBIIHECS
o0ecreunBany TMUTaHUE SJIEKTPUYECKOrO OOOpYIOBaHUS B YCIIOBHSX, yKazaHHBIX B 19.4.4.4.1, mpu
OJTHOBPEMEHHOM 00€CIIEeYeHNH MUHUMAJIBHBIX YCIOBUH O0MTaeMOCTH Il HAXOAIIUXCS Ha OOPTY JofIeH.

19.4.4.5 Pacnipenenenue 3JeKTPUUECKON SHEPTHUH.

19.4.4.5.1 Ilpu HanWIMK B COCTaBE OCHOBHOTO MCTOYHHKA JICKTPHUCCKON YHEPTUHU BAIOTCHEPATOPOB,
HE TMpeJHa3HAYeHHBIX U1 MapajjieIbHOW paboThl ¢ TeHeparopaMH C HE3aBHCHMBIM IPHUBOAOM,
MEXaHU3Mbl U CHUCTEMBI, OOECIIEYHMBAIOIINE JBUKCHHE, YIIPABISEMOCTh W 0€30MaCHOCTh IUIaBaHUS,
JOJDKHBI TIONTy4YaTh NHTAaHWE OT IIMH TeHepaTOpOB C HE3aBUCHUMBIM TIPUBOJOM, a DJIEKTPHYECKOE
00opynoBaHNE MPOU3BOACTBEHHBIX XOJOAMIBHBIX YCTAHOBOK M TEXHOJIOTHYECKOTO 00OpPYIOBaHHUS — OT
IIMH BaJIOTE€HEPaTOPOB.

19.4.4.5.2 DnexTpuiecKue MPUBOJIBI KOMIIPECCOPOB MPOU3BOACTBEHHON XOJIOAMIFHON YCTAHOBKU TOJKHBI
MOJy4Yarh MUTAHUE IO OTACIHHBIM (pUaepaM OT IIMH DIABHOIO pacrpeienuTerapHoro mmra. Jlomyckaercs
MUTaHWE ITUX TPUBOAOB OT OTIEIBHOTO PACIPEAENUTENHFHOTO IHUTA, IMOMYYArOIIeTo MUTaHWE MO ABYM
¢umepaM, MOAKIIOYEHHBIM K pa3HbIM CEKIMSM IMIMH TIaBHOTO PaCIIPEAEIUTEFHOTO IIIUTA.

19.4.4.5.3 DnexTpuueckasi CeTh MUTAHUS PACIIPEACTUTEIBHBIX IUTOB TEXHOJOTHIECKUX MEXAaHU3MOB
(00paboOTKU MPOAYKTOB MPOMBICIIA U JIOBA) JIODKHA OBITH 3JCKTPUYECKH (TaIbBAHUYECKHU) OTACICHA OT
o0IIei CynoBOW CETH.

19.4.4.5.4 Ecnu npenycmaTpuBaeTcsa Tepefada 3JIEKTPUYECKOW SHEpPruu Ha Jpyrue cyda, M0JDKEH
OBITP yCTAHOBIIEH WIUT IEPENaddl JJIEKTPOSHEPTHH, 3JIEKTPHUYECKH (TAITbBAHWYECKH) OTHEICHHBIA OT
o01Ieit CymoBoi ceTu.

19.4.4.5.5 [lpu nutaHum OT ceTH ¢ HampsbkeHHeM Oosee 50 B mepeHOCHBIX MHCTPYMEHTOB, a TaKKe
MEPEBIKHBIX CPEACTB MEXaHW3allid, HE YCTAHOBJIICHHBIX CTAllMOHAPHO, IS KAXKIOTO MOTPEeOHTENs
ClieyeT MPUMEHSATh YCTPOMCTBO 3alIUTHOTO OTKIIIOUYEHUS B COYETAHUH C pa3feluTeNbHbIM TpaHchopma-
TOpOM. YCTPOKMCTBO IOJDKHO OTKITIOYAaTh MUTAHWE, €CIIM TOK YTeUKH Ha Kopmyc Oymer 6ombire 30 MA.

19.4.4.6 Ocgemenue.

19.4.4.6.1 Tlomemenus, rae MpoU3BOAUTCS 0OpabOTKa MPOAYKTOB IPOMBICIA H JIOBA, H OTACICHUS
MIPOU3BOJICTBEHHBIX XOJIOMIILHBIX MAIIIMH JOJKHBI OBITh 000PYI0BaHbI CTAIIMOHAPHBIMU CBETUIIBHUKAMU,
pacrookeHle U MUTaHHue KOTOPBIX JOJKHO OBITh BBHIIOJIHEHO B COOTBETCTBUU C 6.2.3.

19.4.4.6.2 TproMbl I XpaHEHHS PHIOOTIPOAYKIIMHA JOKHBI OBITH OOOPYIOBAaHBI CTAITMOHAPHBIME
CBETHJIBHUKAaMH, KOTOPBIE JOJDKHBI MONIy4aTh MUTAHUE COTNIacHo 6.2.7.

19.4.4.7 Curnanusanus.

BHyTpH oxNlayKIaeMbIX TPIOMOB Y Ka)KAOTO BBIXOHA JIOJDKHA OBITH YCTAHOBJICHA KHOIMKA CHUTHAIN3ALUH
«YenoBek B TproMe» IS TI0J]a4M CHTHAJIA B PYJIEBYIO PYOKY WITH B IPYTroe MOMEIIEHHE C TIOCTOSTHHOW BaXTOM.

19.4.4.8 ABapuiiHble 2JIEKTPUUYECKHE YCTAHOBKH.

19.4.4.8.1 ABapuiiHbIii NCTOYHUK JIEKTPHUYECCKOW PHEPTHH JOJDKEH OTBe4aTh TpeboBaHUsIM 9.3.

19.4.4.8.2 ABapuiiHBIi HMCTOYHUK DJIEKTPUYECKOW B3Hepruu B JomnoiHeHue K 9.3.1.1 gomkeH
obecrieunBaTh MUTAaHNE aBAPUHHOTO OCBEIICHUS MOMEIICHUH, TAe MPOU3BOAUTCA 00paboTKa MPOIYKTOB
MIPOMBICITA U JIOBA, M BBIXOJIOB M3 HUX, a Takke nasyde B pailoHe MPOMBICTIOBBIX MEXaHM3MOB.

19.4.4.8.3 Eciiu aBapuiHBIM UCTOUHUKOM DJIEKTPUUYECKON SHEPTUU SIBISIETCS TeHEpaTop, JOKEH OBITh
NPEAyCMOTPEH aBapUHHBIA MEPEXOJHBI MCTOYHUK JIICKTPUUECKON PHEPTHH (aKKyMYJISATOpHas Oarapes)
E€MKOCTBI0, JJOCTATOYHOM JuIs oOecrieueHus muTaHus B TeueHre 30 MuH nmotpedurenel, ykasaHHbIX B 9.3.7
n 19.4.4.8.2.
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19.5 CVJIA Uit TIEPEBO3KH KOHTEMHEPOB

19.5.1 O6mue TpedoBanms.

TpeboBaHUs HacTOsIIEH TJABBl PACIPOCTPAHSIOTCS Ha JIEKTPHYECKoe O00OpYyIOBaHHE CYAOB,
MpeIHa3HAYeHHBIX ISl TIEPEBO3KU M30TEPMUIECKIX KOHTEHHEPOB.

19.5.2 Ilutanue u pacnpenejieHue JeKTPUIECKOH IHEPIrUM.

19.5.2.1 3a HOMHHANBHYIO MOITHOCTH JJIEKTPHYECKHX YCTPONCTB H30TEPMHUYECKHUX KOHTCHHEPOB
cienyeT TNPUHUMATh MX YCTAHOBJIEHHYIO MOIIHOCTh. lloTpebnseMas MOIIHOCTH 3JIEKTPHUUYECKOTO
000pyIOBaHHUA H30TEPMHUYECKOTO KOHTEHHEpa B HOMHHAJBHBIX YCJIOBUSIX PabOTHl HE [OJDKHA Mpe-
Beimathk 15 kBt (18,75 xB-A).

19.5.2.2 VYcrpoiicTBa Aiid 3alIUThl KCTOYHUKOB 3JIEKTPUUYECKON SHEPTHM OT MEpPerpy3Ku, MpeaycMoT-
pennbIe B 8.2.3, MTOIDKHBI 00€CTICYNBATh OTKITIOUCHIE H30TEPMUICCKUX KOHTEHHEPOB OT TIIABHOTO pacIipe-
JISIUTENBHOTO IIUTA B MOCIETHIO0 odepens (cM. Take 20.2.1).

19.5.2.3 Dnekrpudeckas CeTh, MUTAIOINAS YCTPOHCTBA N30TEPMHUYECKUX KOHTEHHEPOB, JOJDKHA OBITh
oTheneHa oT oOIIel CyoBOI CETH pa3eNUTEeNbHBIMUA TpaHc(hopMaTopaMH, MOTYYarOIUMU MMUTAaHHE OT
TJIaBHOTO PaCIpeAeTUTEIHHOTO IIUTA.

19.5.2.4 [lutanue >3JEKTPUYECKHX YCTAHOBOK H30TEPMHUYECKHUX KOHTEHHEPOB JOIKHO OCYIIECTB-
JATBCS OT CHEIHUANBHBIX PpaCHpeNeUTENbHBIX YCTPONCTB, MOJYYaIOUIUX NHUTAHHE MO OTAEIbHBIM
¢bunepam.

19.5.2.5 Tlutanue mTenceabHbIX PO3ETOK, YCTAHOBJIEHHBIX B TPY30BBIX TPIOMaxX WJIM Ha OTKPBITHIX
najxybax B MecCTax pAacloJOKEeHHs H30TEPMHYECKUX KOHTEWHEPOB, IOOJKHO OCYIIECTBIIATHCS I10
OTAEIBHBIM OTXOISIIUM (QHIEpaM OT CIICIHATBHBIX PaCTIPEIETUTEIBHBIX YCTPOHCTB (IIMTOB), YKa3aHHBIX
B 19.5.2.4 n 19.5.3.3.

19.5.2.6 DnexTpuueckas CeThb IITENCEIbHBIX PO3ETOK, IPEeIHARHAYCHHAS ISl MUTAHUS SJIEKTPUIECKUX
YCTaHOBOK H30TEPMHUYECKUX KOHTCHHEPOB, IOJDKHA MMETh HOMHUHaiIbHOe HampspkeHue 220 unu 380 B
TpexdazHoro nmepeMeHHoro Toka yactoroit 50 'y mubdo 240 unm 440 B tpexdasznoro Toka gactotoit 60 I'm.

19.5.2.7 Insg kaxqod H30JIMPOBAHHON CETH INTETCENBHBIX PO3ETOK JODKEH OBITh MPenyCMOTpEH
KOHTPOJIb BEJMUMHBI COMPOTUBIEHUS HM3omauuu (cMm. 2.11).

19.5.3 PacnpeneauTe/ibHbIE YCTPOICTBA U TPaHC(HOPMATOPBI.

19.5.3.1 PacnpenenurensHble yCTpOWCcTBa (IMUTHI) M30TEPMHYCCKUX KOHTCHHEPOB, SJICKTPHUYCCKHC
npeobpaszoBareny (€Cii OHM YCTAHOBJICHBI) M pa3lelUTEIbHBIC TpaHCHOPMATOPHI JOJKHBI OBITH
YCTaHOBIIEHBI B CHEIUATBHBIX JJIEKTPUISCKUX MOMEIIECHUAX.

19.5.3.2 BropuuHasi 0OMOTKa pa3[eIUTENbHBIX TPAHCPOPMATOPOB AOJKHA UMETh M30JIMPOBAHHYIO
HYJIEBYIO TOUKY.

19.5.3.3 Kaxnoe pacrpenenurenbHOe YCTPOHCTBO (IIKT) JOJKHO OBITH 000OpPYHOBaHO armaparypoii,
obecrneunBalomIen:

.1 CBETOBYIO CHTHANM3ALMIO O HAIWYHM HANPSHKSHUS Ha IIUTaX;

.2 BKJIIOYEHHE M OTKJIIOYEHHE Ka)KAOTO OTXOAALIETO (ujepa, MUTAIOIIETr0 MITENCEeIbHbIE PO3ETKH;

.3 3aIUTy OT KOPOTKOTO 3aMBIKaHU Ha OTXOIAIMIUX (uaepax, MUTAIONINX IITEICETbHBIC PO3ETKY;

.4 M3MepeHne CONMPOTUBICHUS M3OJAIMHA CO CBETOBOM M 3BYKOBOW CHTHANIM3AlMEd B HEHTPAIHHOM
MOCTY YTPABICHUS CYTHOM TPU CHIYKEHWH KOHTPOJIHPYEMOW BEIMYMHBI HIDKE YCTAHOBIEHHOTO Tpeena.

19.5.4 IllTenceabHbIe PO3eTKH.

19.5.4.1 B Tpromax, nmperHa3HAuYSHHBIX I TIEPEBO3KUA U30TEPMHUYECKUX KOHTEHHEPOB, JOITyCKAeTCs
YCTaHOBKa MITETNCENIbHBIX PO3ETOK TOJBKO IS MUTAHUS KOHTEHHEPOB, MMEKOIINX CTEIeHb 3allUTHl HE
Hwke, 9eM IP55, a mist oTkpeITEIX TTATy0 — IP56.

IIpy mpuMeHEHHHM CHCTEM »JJEKTPHUYECKOrOo IUCTAHIIMOHHOTO KOHTPOJIS 3a TEeMIepaTypoH,
BJIQXKHOCTBIO, BEHTWIIIMEH W JpPYyrMMH IapaMeTpaMH M30TEPMUYECKUX KOHTEHHEPOB JOIyCKaeTCs
YCTaHaBIHMBATh B TPIOMax WJIM Ha Maly0axX JOMOIHUTEIbHBIC MITENICENBHBIE PO3ETKH IS TOAKITIOYCHUS
Hene TakKuX KOHTPOJBHBIX YCTPOMHCTB.
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19.5.4.2 llltencenpHble PO3ETKU I MUTAHUS AIEKTPUUECKUX YCTPOMCTB M30TEPMUUYECKUX KOHTEH-
HEpPOB, IMOMHUMO TpeOOoBaHW 6.6, HOKHBI HMETh BBIKJIIOYATETh C OJIOKMPOBKOHM, HCKITIOUAOIICH
BO3MOXXHOCTh Pa3beAUHEHUS WIH COCNWHEHHS BWJIKH CO INTEINCEIIEM B IOJIOKEHUH BBIKIIOUATEIS
«BKJIIOYCHO», ¥ TAaONNYKY C YKa3aHHEM HaIpsOKCHUsL.

19.5.4.3 IlutaHue 31EKTPUUECKOM YCTAaHOBKHM HM30TEPMHUYECKOTO KOHTEHHepa OT CYNOBOW 3JIEKTPH-
YEeCKOW CETH JIOJHKHO TPOU3BOTUTHCS MpH MpsiMoM uepenoBanuu ¢a3 A(R), B(S), C(T) cornacHo cxeme,
MpUBeNeHHON Ha puc. 19.5.4.3.

C(m ¢@

B(S) B(S)

A(R) AR)

Bunka (ud cnepedu) Posemxa (6ud cnepeou)

Puc. 19.5.4.3

19.5.4.4 IlltencenbHble pPO3ETKH, INpeAHAa3HAYEHHBIE NS TMHUTAHUS JJIEKTPUYECKUX YCTAHOBOK
M30TEPMHUUCCKUX KOHTCHHEPOB, JIOJDKHBI OBITh PACCUMTAHbl HA HOMUHAJIBHBIC TOKH:

63 A nns Hanpspkenus 220 B gactoroit 50 I'u nmm 240 B, 60 I';

32 A nns nanpsikenusa 380 B wacroroit 50 't mnm 440 B, 60 I'm.

19.5.4.5 llrerncenpbHbIe COSAMHEHUS TOJDKHBI UMETh TaKyl0 KOHCTPYKITHIO, YTOOBI OHA HMCKITIOYAja
BO3MOXXHOCTh COEIMHEHUS BUJIOK JJISi OJHOTO HANPSDKEHUS C PO3ETKOM ISl IPYroro HaIpsKEHUS.

19.5.4.6 KoHcTpykuus M NpUCOEAMHUTENBHBIE pa3Mepbl IUTENCEIbHBIX BHUJIOK U PO3ETOK JOJKHBI
COOTBETCTBOBATh MEXKIYHAPOIHBIM CTaHIAPTAM.

19.5.5 3amuTHbIe 3a3eMJIeHUS.

T'He310 mITENCEeNnBsHON PO3ETKH, MPEIHA3HAYCHHOES IS TMOMKITIOUCHUS JKHIBI 3a3€MJICHHSI THOKOTO
KabeJish H30TEPMUICCKOTO KOHTEHHEPA, TOJIKHO OBITh 3a3¢MJICHO C IIOMOIIBIO JKUJIbI 3a3eMIICHUS B huepe
MUTAHUS B TOM MECTE, IJ7Ie YCTAHOBJICHO PACIPENCIUTEIbHOE YCTPOUCTBO (IIUT) MUTAHUS IITEICEIbHBIX
PO3ETOK M30TEPMHUUYECKUX KOHTEHHEPOB.
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19.6 CYJA-KATAMAPAHBI

19.6.1 B kaxxaoM Kopiyce cyaHa JODKHO OBITh MPEeayCMOTPEHO HE MEHEE OJHOTO TeHepaTopa,
BXOJIAIIETO B COCTaB OCHOBHOT'O MCTOYHHKA 3JIEKTPHUUECKON IHEPTUU.

19.6.2 B kaxaoM KopIlyce CylHa JIOJDKEH OBITh yCTAHOBIIEH IVIABHBIA paclpeAeTUTEIbHBIN IIHT.
Honyckaercs ycranoska ogaoro I'PI, pacnosioskeHHOro Bblle nanxyObl HepeOopok.

19.6.3 /lomxHO OBITH IPEIYCMOTPEHO CEKIIMOHUPOBAHME IIHH IO AJIEKTPOIMUTAHUIO KOPITYCOB CYIHA.

19.6.4 ABapuitHble MOTPEOUTENN KaXI0TO KOpIyca CyIHa JOJDKHBI OTydaTh MUTaHNWE OT aBapUHHOTO
MCTOYHHKA 3JICKTPHYECKON SHEPTUH MO OTHENbHBIM (puaepam.

19.6.5 OTtxittouaromye ycTpoiicTBa 3IEKTPUIECKUX MPUOOPOB, yKa3aHHbIX B 5.7.1, 5.7.2, 5.8.1, 5.8.2
u 5.8.3, DOMWKHBI OBITH CIPYNIMPOBAHbI ISl K&KAOTO KOPITyca OTAEJIBHO.
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19.7 IINTABYYHUE KPAHbBI U KPAHOBBIE CYJIA

19.7.1 na muiaBydWx KpaHOB M KPAHOBBIX CYAOB, B CIydae NMPUMEHEHHWS HA HUX I KPaHOBBIX
MEXaHU3MOB CHCTEM, aHAJIOTHYHBIX YIOMSHYTHIM B pasf. 17, TpeOOBaHHS KOTOPOrO MOTYT OBITh
pacmnpocTpaHeHbI Ha 3JIEKTPUYECKUE TIPUBOIBI KPAHOBBIX MEXaHU3MOB, K TAKMM CHCTEMaM JOJDKHBI ObITh
MpUMEHEHBI B HEOOXOIMMON Mepe COOTBETCTBYIOIIME TPeOOBAaHNUS JTaHHOW TJIaBHI.

19.7.2 Jlng mnaByduX KpaHOB C COOCTBEHHBIM IIPHBOJOM MOITHOCTH OCHOBHOTO HCTOYHHKA DJICK-
TPUYECKOW 3HEPTUU JIOJDKHA OBITh JOCTATOYHOW JIJISl CEJICKTHBHON pabOThI KpaHa: BO BPEMs XOJOBOTO
peKUMa UK TPY30BBIX ONEpaLIUi.

19.7.3 AKKyMyJsSTOpHBIE IOMEIICHHUS M SIIUKH, a TaKXKE IMOMEIICHUS aBaAPUHHBIX HCTOYHUKOB
AIIEKTPUYECKON JHEPTMH MOTYT pacroiararbcs HIDKE MaxyObl IMepeOOpOoK IpH COONIOACHHH BCEX
TpeboBanmii 9.2 n 13.2.

19.7.4 JIns momaun 3ByKOBBIX CUTHAJIOB BO BpeMs TPY30BBIX OMepalifii KpaH JOJDKEH ObITh CHaOXeH
3BYKOBBIM CHTHAJILHBIM CPEICTBOM, YIPABISIEMbIM U3 KaOMHBI KPAaHOBIIUKA.
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19.8 IINTABYYHE JOKH

19.8.1 O6mue TpedoBanms.

TpeOoBaHUsT HACTOSAIICH TIJaBBl PACHPOCTPAHSIOTCS HA AJICKTPUUECKOES OOOpYHOBAaHHUE ILIABYYUX
CTAIIBHBIX JIOKOB B JIOTIOJIHEHHE K COOTBETCTBYIOIIUM TpeOoBaHusM pazm. 1 — 18.

19.8.2 OcBuaeTeIbCTBOBAHME IJIEKTPUIECKOT0 000PYI10BAHMS.

19.8.2.1 OcBueTEIHCTBOBAHHIO B IOKE B MOTOTHEHHE K TpeOoBanusamM 1.3.2.1 moiexar Cieayromniue
BHJIBI 00OPYIOBaHUS, CHCTEM U yCTPOUCTB:

.1 DJEeKTpONpPUBONBI U WX CHCTEMBI YIIPABJICHUS U KOHTPOJII MEXaHH3MOB, OO0CCIICYMBAIOIINUX
MOTPY’>KEHUE U BCIUIBITHE JIOKA;

.2 yCTpoOHCTBa 3a3eMJICHHSI JJOKYEMOTO CyJIHA.

19.8.2.2 OcBuieTeNbCTBOBAHMIO TIPH W3TOTOBJICHUN JIEKTPUIECKOTO 000PYIOBaHUS, HCIOIB3yEMOTO
Ha TJIABYYUX CTaJbHBIX OKaX, MOJIEkKAT BCE BUILI 00OpyHOBaHHUs, mepeuncieHHsie B 1.3.3.1, a Takxe
B 19.8.2.1. Jlngs MexaHU3MOB M YCTPOWCTB HEAaBTOHOMHBIX JOKOB JOIYCKa€TCsl HCIOJb30BaHUE
ANEKTPUUECKOTO 00OPYIOBAHHS OOIIETIPOMBINIIEHHOTO WCIOMHEHUs, He B IOJIHOW MEpe OTBEYAroIIero
TpeboBanmsaM pasa. 1 — 18.

19.8.3 3amuTHOE MCNOJHEHNEe KOPIYCOB JIEKTPHYECKOro 000py1oBaHus.

3alMTHOE HCIIOJIHEHUE KOPIYCOB 3JICKTPUYECKOTO OOOPYIOBaHHsS JOJDKHO COOTBETCTBOBATH
Tabn. 2.4.4.2, ¢ y4eToM TOTO, YTO CyXH€ OTCEKH OallleH JOKa OTHOCSTCS K IIOMEIIEHUSIM MOBBIIICHHON
BJIQKHOCTH, & CyXHe OTCEKH TIOHTOHOB, TYHHENH B MMOHTOHAX W JPYyTHE TOA00HbIE TIOMEEHHSI — K 0000
CBHIPBIM TTOMEIICHIISIM.

19.8.4 3azemiennue.

19.8.4.1 3a3zemieHne Ha KOPIYyC AOKA KAKIOT0 JOKYEMOTO CylHa J0JDKHO OBITh BBIIIOJHEHO HE MEHEe
4eM JIByMsl CHCIHATbHBIMU THOKMMH KaGembHBIMH TIepeMbIYKaMH IIIOIAbI0 CeUeHNs He MeHee 70 MM”
KaXK/1as1, a Ha JIOKe JOJDKHBI OBITh MPEITyCMOTPEHBI YCTPOHCTBA IS TIOAKITIOYEHHS UX K KOPITYCY JOKa.

19.8.4.2 Jlns coemMHEHUS KOPITyCca JOKa ¢ YCTPOHCTBOM 3a3eMJICHHUS Ha Oepery Ha JOKE JTOJKHO OBITH
TIPeIyCMOTPEHO He MEHee JBYX MEIHBIX THOKHX Kabeneil mIoma/pio ceucHns He MeHee 70 MM? KaxKblil i
YCTPOMCTBa I MPUCOSANHEHHUS 3THUX Kabeleil K Kopiycy I0Ka.

B ciyyae npuMeHeHHMs Ha JOKE CHUCTEMBl KaTOJHOW 3allUThl OT KOPPO3MH MPH JIEKTPUYECKU
pa3feneHHbIX 0T OEPETOBBIX CeTel INMEKTPUIECKUX CETIX JOKAa METATMYECKOe 3a3eMIICHHE KOpITyca J0Ka
JTOTTYCKAeTCsI HE BBITIONHSATS.

19.8.4.3 Bce xoprycHbIE CEKIIUH, TOHTOHBI, OAalllHU U TOJ00HBIC KOHCTPYKIIMH J0KA JOJDKHBI UMETh
HAJICKHOE JICKTPUYCCKOE COCIMHEHUE MEXITY COOOM.

19.8.5 Uncsro 1 MOIIHOCTH HCTOYHHUKOB 3JIEKTPHYECKOI JHEPruu.

19.8.5.1 B kadecTBEe OCHOBHBIX HCTOYHHKOB 3JIEKTPUUYECKOM BSHEPIUU [JIsl JOKOB JOIYCKAETCs
MIPUMEHSTh:

.1 1Ji1 aBTOHOMHBIX JOKOB — COOCTBEHHBIC TC€HEPATOPHI;

.2 1151 HEABTOHOMHBIX JIOKOB — OEPETOBYIO AJIEKTPUUECKYIO SHEPTOCUCTEMY.

19.8.5.2 B kauecTBe OCHOBHBIX UCTOUYHUKOB JICKTPUUECCKON SHEPTHH HA aBTOHOMHBIX JOKaX JOJKHO
MIpelyCMaTpUBaThCs HE MEHEE JIByX T€HEpaTOpOB U B JIOTIOJIHEHUE K HAM, TIPH HEOOXOIMMOCTH, OeperoBas
ANIEKTPHYECKAsi DHEPTOCHCTEMA.

JlJis HEeaBTOHOMHBIX JIOKOB JIOITYCKAEeTCsl MCIIOJIb30BAHUE TOJLKO OSPEroBOil 3JIEKTPUYECKON 3HEPro-
CUCTEMBEI.

19.8.5.3 MoOIIHOCTP OCHOBHBIX I'€HEPATOPOB ABTOHOMHBIX JOKOB HJIM MOIIHOCTb, MOCTyHAroIias OT
0OeperoBoil MEKTPUUCCKOH YHEPTOCUCTEMBI, TOJDKHA OBITh JOCTATOYHOW IS 00ECIICUCHHSI CIICITYIOTTIX
PEXUMOB pabOTHI JIOKa:

MOTPY>KECHUS;

BBOJIa CYJHA B JIOK;

BCIUTBITHS,

ABapUITHOTO PEXHUMA;
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JIPYyTHUX PEKUMOB B COOTBETCTBHU C HA3HAUYEHUEM JOKa.

19.8.5.4 MomHOCTs, OCHOBHBIX T'€HEPATOPOB aBTOHOMHOTO IOKa JOJDKHA OBITH TaKOM, YTOOBI TPH
BBIXOZIE M3 CTPOsI JIOOOT0 M3 TEHEpaTopoB OCTaBIIMECSd OOEeCTeYMBAM OE30IacHOE MOTpy)KeHHE W
BCIUTBITHE J0Ka, BBOJ U BBIBOJ CY/IOB.

19.8.6 Pacnpenesienne 3JieKTPUYECKON IHEPrUM.

19.8.6.1 Kpome ykazannbix B 4.1.1, nomyckaercsi IpUMEHEHHE CIEIYIOIMIMX CUCTEM PacHpeeICHHUs
NEKTPUUECKON DHEPTHUU:

.1 Tpexda3zHoil UYETBIPEXMPOBOIHOW CHUCTEMBI IIEPEMEHHOTO TOKa C 3a3eMJICHHBIM HEHTpPabHBIM
MIPOBOJIOM;

.2 OZHONPOBOIHOM CHCTEMBI KaK Ha IOCTOSHHOM, TaK M Ha IMEPEMEHHOM TOKE, C HCIIOJIb30BaHHUEM
KOpITyca J0Ka B KauecTBe 0OpaTHOTO MPOBOAA TOJBKO Uil CBApOUHOU ceTu (cM. Take 19.8.4), a Taxke
JUIsL yCTPOUCTB KOHTPOJI M U3MEPEHHS CONPOTUBIICHUS U3OJISLMH.

19.8.6.2 Ot mmu I'PII, muratomerocss oT COOCTBEHHBIX TEHEPATOPOB HEMOCPEIACTBEHHO, HYepe3
TpaHcopMaTop UM OT OEpEeroBoil IMEKTPHUUECKON IHEPrOCUCTEMBI, JOKHBI MTOy4aTh MUTAaHHUE IO OT-
JenbHBIM (huaepaM B JONONHEHHE K TpeboBaHuaM 4.3.1 cienyroniye moTpeOuTemnu:

.1 cucremMa KOHTpOIIS, CUTHAIN3AlUH U YIPABICHHS MPOLECCAMH MOTPYKEHHs U BCIUIBITHS J0KA;

.2 IIUTHI SJEKTPONPUBOIOB KIMHKETOB OAJIaCTHOM CHCTEMBI JOKa, CBA3aHHBIE C €ro Oe30MacHOM
paboToii;

.3 IUTH NTUTAHUS CBAPOYHBIX arperaros;

4 IUTBI TUTAHUSA TOKYEMBIX CYHOB.

19.8.6.3 Ilutanue OTBETCTBEHHBIX YCTPOMCTB M 3JIEKTPONPHUBOIAOB MEXaHU3MOB, HAXONSIIMUXCSA Ha
OarrHe, Ha KOTOPO# HE YCTAaHOBJIEH NCTOYHUK YHEPTHH, TOJDKHO OCYIIECTBISTHCS OT PACIPEAETUTETFHOTO
HIMTa, YCTAHOBJICHHOTO Ha 3TOH OamrHe. Takoil IIUT JOJDKEH PaccMaTpUBATHCS KaK BBIHECCHHAs YacTh
IJIaBHOTO PACIpENENUTENBHOTO MIKTa U A0JDKEH Monydarh nuTanue rno asymsa ¢uznepam ot ['PLL. Ceuenne
Kaxaoro ¢uaepa JOKHO OBITH TOCTATOYHBIM JAJsl TMTAaHHWS OTBETCTBEHHBIX MOTpeOuTENeH OamrHu B
Cllydae BBIXOJa M3 CTPOsSl OOHOTO U3 Guaepos. Tpacchkl MPOKIagKy NUTAIOMKX (UAECPOB MEXKAY OAlIHAMUI
JTOTDKHBI TIPOXOTUTH MO Pa3HBIM ITOMEIIEHHUSIM, €CIIH 3TO TO3BOJISIET KOHCTPYKIIHS JJOKa.

B oTmenbHBIX citydasx MOXKET OBITH JOIMyIIeHa NMPOoKIanka 000ux (HUAEepoB B OJHOM MOMEIICHHH.

19.8.6.4 CurnanbHo-ra0apuTHbIe OHAPH JOMYCKAETCS MUTATh OT LIMTOB OCBEIICHUS.

19.8.6.5 Ilpu nuTaHUM HEABTOHOMHOTO JIOKA BIIEKTPOIHEPTHEN BHICOKOTO HANPSIKEHUS OT OeperoBoi
JIEKTPUUECKOH 3HEPrOCHCTEMBI IOMOJIHUTEIBHO K BBICOKOBOJBTHOMY (HIEpy IODKHO OBITH IMpeny-
CMOTPEHO yCTPOWCTBO AJISl TTOAKIIOYEHUSI HU3KOBOJIBTHOTO (praepa muTaHUS. DTO YCTPOHCTBO IOIIKHO
OBITP pacCUMTaHO Ha JIMTENBHYIO Tepelady 3JIEKTPOIHEprHH, HEeoOXOIWMOW MpH CTOSHKE JoKa 0e3
PEeMOHTHBIX pabot. [Ipu 3TOM AoKHA OBITH HMPEAYCMOTPEHA BO3MOXKHOCTh JJIMTENBHOTO MUTAHUS, Kak
MHUHHMYM, OZHOTO 3JIEKTPONPHUBOAA OKAPHOTO HAacoca HanOOJIbIIEH MOIIHOCTH IPH HOJHOW Harpyske u
BCEX 3JIEKTPOJABUTaTEIIeH NPUBOAOB KIMHKETOB (3a[BI)KEK) U OCBEILEHHUS OCHOBHBIX ITOMEIIECHHH.

IIpu nuTaHNE HEABTOHOMHOTO JTOKA 3JIEKTPOIHEPTHEH BBICOKOTO HAIPSKEHUS 110 ABYM HE3aBUCHMBIM
¢dunepaM HU3KOBOJIBTHBIN QHIEp MUTAHUS JIOMMyCKAETCS HE MPEAyCMaTpUBATS.

19.8.6.6 Ilpn nuraHnM JOKa OT OEpEroBOM JJEKTPHUYECKOM IHEPrOCHCTEMBI HU3KOTO HAIPSIKEHUS
JOJDKHBI OBITH MPEAYCMOTPEHHI ABa (Quaepa W [Ba YCTPOWCTBA AJsl MpUEMa 3JIEKTPOIHEPTHH, OAHO U3
KOTOPBIX JOJDKHO 0OecIieunBaTh MUTaHNE MoTpeduTeneH, ykasanHbeix B 19.8.6.2, a BTopoe — 10 KpaifHel
Mepe, ToTpeOuTeNnel, ykazanHeix B 19.8.6.5.

19.8.6.7 PacnionoxxeHne 1 KOHCTPYKIHSI yCTPOICTB IS IOAKIIOYCHHUS KaOelel MUTaHus OT OeperoBoi
AIIEKTPUUECKON SHEPTOCUCTEMBI AOJKHBI 00E€CTIeUNBAaTh:

.1 mpokianky xa0eseil Ha JOCTaTOYHOM PACCTOSHUM APYT OT ApYra, MCKIIOYAIOIIEM BO3MOXKHOCTb
OJTHOBPEMEHHOTO TMOBPEXICHUS Kabenel BRICOKOBOJIBTHOTO W HU3KOBOJIIBTHOTO (pHIEpPOB;

.2 OTCYTCTBHE B KaOensix MEXaHHYECKHX HaIlpsDKEHUM MpH MOTPYKEHUH U BCIUIBITHHU JI0KA;

.3 ucKIII0YeHHEe BO3MOXKHOCTU TEpe/lauyd MEXaHHYECKHX YCHWJIMH Ha KJIEMMBI, K KOTOPBIM IpHCOe-
JUHAIOTCS KaOeIu WU MPOBOAA.

YerpoiicTBa mpueMa NHTAaHUS OT OEperoBod 3IEKTPUYECKON HSHEProCUCTEMBI PEKOMEHIYeTCs
pasMemnaTh Ha pa3HBIX OAITHIX JOKa.
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19.8.6.8 Ha BumHOoM MecTe kopmyca jau0OO Ha JBEpIE MIUTa MHUTAaHUS OT BHEUIHETO HCTOYHHKA
AIEKTPOSHEPTUHU JTOJDKHA OBITh HaHECCHA spKas W UYeTKas Mpemynpekaaronias HaIIuCh, YKa3bIBaIOIIas
HampsDKeHHE.

19.8.6.9 [lns xaxaoro noka, KOTOPBIH MOXKET IMOJydyaTh MUTaHHE OT OEperoBoil IHEProCHUCTEMBI,
JIOJDKEH OBITh ONpE/CNicH HAWBBICIINK JIOMYCTHMBIAH YPOBEHb MOIIHOCTH KOPOTKOTO 3aMBIKaHWs. JTOT
YpOBEHb JIOJDKEH OBITh yKa3aH Ha TAONWYKe HIMTA MUTAHUS OT BHEUIHETO UCTOYHHKA.

19.8.6.10 Ha nokxyemble cyja MUTaHUE JOJKHO MOAABATHCSA OT CTAI[MOHAPHO YCTAHOBJIEHHBIX Ha JIOKE
IIATOB IUTAHUA.

19.8.6.11 Ha kaxqoM miuTe MUATaHUs TOKYEMBIX CYIOB JOJKHBI OBITh YCTAHOBIICHBL:

.1 3amuTHAs W KOMMYTAllMOHHAs ammaparypa, KJIEMMBl WJIH IITETCENbHBIC Pa3beMbl I MOJI-
KITIOUYEHUs] THOKMX KalelleHd, 1mojaBaeMbIX Ha CyAHO. Bce KJIeMMBI IIUTa JOMKHBI UMETh MapKHPOBKY,
YKa3BIBAIOIIYIO (ha3HOCTh WJIH MOJSIPHOCTE;

.2 cuTHaNBHAS JIaMIIa, YKa3hIBAIOMIAs Ha HAMINE HAMPSHKCHHS HAa KIIEMMax IIUTa;

.3 Tabnuiia, yka3pIBaroIasi HOMHHATBHOE HANIPSDKEHUE, PO U JOTYCTUMYIO BEIMUUHY TOKA U 9acTOTY.

19.8.6.12 VY mmta muTaHus JOKYEMBIX CYIOB JOJKHO OBITH YCTaHOBJICHO YCTPOMCTBO JUII Mexa-
HAYECKOTO 3aKPEIUICHUS KOHIIOB THOKOTO Kabems, MUTAOIIEro JOKYEeMOe CYIHO.

19.8.6.13 Tubkuit kabenmb, NMUTAIMHA TOKyeMOE CYIHO, ITOJDKEH HWMETh IUIONIAab CCUCHHS,
PacCYMTAHHYIO HA HOMUHAJIbHBINM TOK YCTABKH 3al[UThI HA OTXOIAIIMX (QUaepax NMIUTA TUTAHUS JTOKYEMbIX
CyZOB.

19.8.7 TpancdopmaTopsbl.

Ha pgokax i mUTaHUS CETH OCBEIMICHHWS W CETeH OTBETCTBEHHBIX YCTPOMCTB MOITyCKAETCS
yCTaHABIWBATH OAWH TpaHCHOPMATOpP COOTBETCTBYIONICH MomHOCTH. [Ipm 3TOM peKoMeHIyeTcs
MPeyCMOTPETh BO3MOXKHOCTh PE3EPBHOTO MUTAHUS ITHX MOTpeOuTeNel oT TpaHcpopMaTopa, MpeaHas-
HAUYE€HHOTO ISl MUTAHUSI JOKYEMBIX CYIOB.

19.8.8 OcBemenne.

IlITericenbHBIE PO3ETKH IS TEPEHOCHOTO OCBEIIEHUS B IOMOJMHEHHEe K 6.6.1 HTOMKHBI OBITH
YCTAHOBIICHBI TAK)Ke, KAK MUHUMYM:

B CYXHMX OTCEKax OallleH, IJi¢ paclojOKEHbI apMarypa W OOOPYIOBaHHME CHCTEMbI IOTPYKEHHS M
BCILIBITUS JIOKA;

B TIOMENICHUSAX Ha namy0e 0€30MacHOCTH, T/E PACIIONIOKEHO 00OPYIOBaHAE CUCTEMBI MOTPYKEHUS U
BCILJIBITUS JTOKa;

B TTOMEIICHNHN TICHTPALHOTO MYJBTa YIPABICHUS TPOIIECCaMU TIOTPYKCHHS W BCIUIBITUS JOKa;

B pailoHE PACIIONOKCHHSI DICKTPOIPUBOIOB IMIBAPTOBHBIX MEXaHU3MOB.

19.8.9 CnyxedHnas TenedoHHasi CBA3b.

19.8.9.1 [lpu oTCYTCTBMM JAPYIUX BHAOB IIEPETOBOPHOI CBSA3M MAOJDKHBI OBITH MPEAYyCMOTPEHBI
TeneOHBl TPYNIBI YIpaBIeHUS, OOECIEYNBAIONINE YETKYIO IBYCTOPOHHIOW cBa3b Mexay LIIY u
CIIEMYIONTUMH ITyHKTaMH:

IIBAPTOBHBIMY IITTHJISIMHU;

MOMEIIICHUEM aBapPUIHOTO AU3ENIb-TeHepaTopa;

nomemenueM I'PIII;

MTOMEIIICHUEM OCHOBHBIX JTH3€Ib-TeHEPaToOpOB;

MTOMEIIICHHEM BBICOKOBOJIETHOW TpaHCGHOPMATOPHOU TMOICTAHITHH;

MOMEIICHUSMH, B KOTOPBIX YCTAHOBJIEHBI PYYHBIC MPHUBOJBI KIMHKETOB CHCTEMBI MOTPYXCHHUS U
BCILIBITHA JTOKa;

CTaHIIMEH TOXaPOTYIIICHHUS.

Kpome Toro, mommkHa OBITH TIPEIyCMOTPEHA TIapHAS IEPETOBOPHAs CB3h Mexmy LIITY n MarmumHHBIM
IIOMEILICHUEM.

19.8.9.2 Ha poke momkHa OBITh MpEeayCMOTpPEHA BO3MOXKHOCTH TOIKIIOUECHHS, O KpaifHeill mepe,
ontHOTO TeneOHHOTO amnmapara kK OeperoBoit TenedoHHOH ceTu.
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19.8.10 ABpanbHasi CUTHAJIU3ALMS.

ABpasibHasi CUTHaIW3alus TOJDKHA IPUBOIUTHCS B AelcTBUE M3 noMemmeHus LIITY u u3 momenieHus,
MpeIHa3HAYeHHOTO IS IeKYPHOTO IePCOHANa, €CIIH OHO IPEIyCMOTPEHO.

19.8.11 IIpokaanka kadeseii.

19.8.11.1 Ecam cranens-manxy0a OCBEIAeTCd CBETHJILHUKAMH BOJAOIOTPY)KHOTO HCIONHEHUS |
NPUMEHEHBl HErepMETU3UPOBAHHBIE KaOenu, TO K CBETWIBHUKAM OHHM JIOJDKHBI OBITH IIPOJIOKEHBI B
BOJOI'a30HETIPOHULIAEMBIX TPyOax.

TpyOBl M UIX yNJIOTHEHHS JOJDKHBI OBITH BBHIOpAHBI C YYETOM pabOTHI MPH AABICHUH HE MEHEE 4eM
JIOTTYCTUMO€ JUIl BOJOTIOTPYKHOTO CBETHUJIHHHKA.

19.8.11.2 Ilo ocobomy comnacoBaHuio ¢ Perucrpom normyckaeTcs Npokiaaka KaGens Mo MOCTHKaM
(kacceTaM), NpUBapUBacMbIM HEMOCPEICTBEHHO K OOIIMBKE JOKA.

19.8.12 Kanaau3zaumsi 3JeKTPOIHEPTrUU U MOHTAXK Ka0eJbLHOW ceTH NpPH OJHONPOBOIHON
cucTeMe pacrpeiesieHus.

19.8.12.1 CooTBeTcTByIOIME KIEMMbI HCTOYHUKOB M MOTPEOHUTENCH 3IMEKTPOIHEPTHH JTODKHBI OBITH
HaJeKHO COEIMHEHBI C KopmycoM Joka. lIpum 3ToM He momyckaercsi COeAMHEHHE Ha TPyOONpoBOIaXx,
IIACTEpPHAX M OayuTOHAX CKAThIX Ta30B OcH3WHA, He()TH W Macia.

19.8.12.2 Jlns ceTH TOCTOSHHOTO TOKa HW30JMPOBAHHBIN TPOBOM IOJDKCH IOIKIIOYATHCA K
MOJIOKHUTEIHHBIM TOJIF0OCaM M KJIEMMaM HCTOYHHUKOB U TOTPEOUTENEH 3IeKTPOIHEPTHH.

[TpuGopsl, KOMMyTAIIMOHHAS M 3aIUTHAs anmnaparypa JOJKHBl yCTaHABIMBATHCS B MOJIOKUTEIHHOM
MOJTIOCE.

19.8.12.3 IIpoBOAHHMKH, COEAWHSIONMNE KJIEMMBI 3JIEKTPOOOOPYIOBAHHS C KOPIIyCOM JOKa, II0
TUTOIIAIN CEYEHUS JOJDKHBI ObITh PABHOIICHHBIMH C M30JMPOBAHHBIMH OT KOPITyCa IMPOBOIHUKAMHU.

19.8.12.4 Touku MOAKIIOUEHHS MPOBOJHHKOB K CTAJIHHOMY KOPIYCY JIOKa JOJKHBI HAaXOIUTHCS B
paiioHax M MecTax, 00eCIeYnBalOINX CBOOOAHBIN JOCTYI sl KOHTPOJISL M HAOMIONCHHS 32 KOHTAKTHBIMHU
COCAMHEHHSMHU.

OTH TOYKH JOIKHBI PAcloylararbCsi Ha KOHCTPYKLMSIX, MMEIOIINX HaJeKHOE CBApHOE COCIMHEHHE C
KOPIIyCOM JOKa.

19.8.12.5 KoHCTpyKIUsi COCIUHECHUs TMPOBOJHUKOB pabOYero 3a3eMiieHUS JO0DKHA OOeCreuuBarhb
HaJIe’KHOE JIEKTPUUYECKOE COEIUHEHUE C KOPITYCOM.

PexomenayeTcs npuMeHEHHE MOIIHBIX IIMH, COSAMHEHHBIX C KOPIIYCOM JIOKa B HECKOJBKHX MECTaX.

19.8.12.6 HezaBucumo OT CHUCTEMbl KaHAJIU3AIMHU BJIEKTPOIHEPTUM, NMPUMEHSEMOW AJIsI CBapOYHOM
CEeTH, CBAPOYHBII TIOCT Ha JOKYEMOM CyIHE TOJKEH IMUTAThCS 10 IByXIIPOBOJHON CHCTEME OT CBAPOYHOM
CEeTH JI0Ka.

Hcnonp3oBanue KopIyca TOKyeMOTO Cy/HAa B KadecTBe 0OpaTHOTO MPOBOJA HE JIOMYCKAeTCs.

19.8.12.7 Ilpu npou3BOACTBE CBAapOYHBIX pabOT Ha KOpPIyce AOKYeMOro cyaHa Kabenb C
MPOTUBOIIOIOKHBIM IEKTPOLY HOTEHLUAIOM JOJDKEH IOAKIIIOUATHCS K KOPITCYy 110 BOBMOXHOCTH OJIMIKe
K MECTY CBapKH.

19.8.13 IlIunonpoBoAbI.

19.8.13.1 Ha nokax nomyckaeTcss MpUMEHEHHE IIMHOMPOBOJOB. 3alUTHOE HCIIOJHEHHE IIMHONIPO-
BOJOB B 3aBHCHMOCTH OT MECTa YCTAaHOBKHM JOJKHO OTBe4aTh TpeOoBaHUsIM 2.4.4.2.

19.8.13.2 IlluHOmpoBOX NOMKEH OBITH paccuWTaH Ha COOTBETCTBYIOIIYIO HAarpy3Ky M BMeECTE C
U30JITOpPAaMH U KPEIBIIMMU KOHCTPYKLUMSAMHM [IOJDKEH BBIICP)KMBAaTh MEXaHWYECKHE YCWINS, BO3HU-
Karollle Mpu KOPOTKOM 3aMBIKAHWU HETIOCPEJCTBEHHO Ha IIMHAX.

19.8.13.3 B mmHompoBoaax npu nepeMeHHoM Toke Oonee 1500 A mOmKHBI OBITH IPUHATHI MEPHI 110
CHIDKCHUIO NOTEPh B LIMHOACPIKATENSIX, apMaType, H30JIATOpEe U KOHCTPYKLUSIX OT BO3IACHCTBHUS MAarHUT-
HBIX TTOTOKOB.

19.8.13.4 Bce 3amuTHBIE M KOMMYTAIIMOHHBIC amapaThl, MOAKIIOYaEMBIE HEMOCPEICTBEHHO K
IIMHOMIPOBOAY, JTOJKHBI YCTAaHABIMBATHCS B MECTaX, JOCTYIHBIX JUIsI OCMOTPa U PEMOHTA.

Kabenu nnu muHbI, COeTUHSIONINE 3alIUTHBIC allaparhbl ¢ MWHOMPOBOAOM, AOJLKHBI UMETh IJIUHY HE
oonee 2,0 M.
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19.8.13.5 [lIunomnpoBoasl co creneHbio 3amuThl [P20 1 HIbKE TOMKHBI YCTaHABIMBATHCS HA BBICOTE HE
MeHee 2,5 M OT ypOBHs HacTuija.

19.8.13.6 Ilo Bceii Tpacce NIMHONPOBOA HA 3aIIUTHOM KOXyXe depe3 Kaxaple 3 — 5 M TOJDKHBI OBITh
HaHECEHBI NMPeAyNpPEANTENbHBIE HAAMNCH, YKA3bIBAIONIUE HANPSKEHHE.

19.8.14 ABapmuiiHble JIeKTPHYECKHE YCTAHOBKH.

19.8.14.1 Ha kaxx7ioM JToKe OTKEH OBITh YCTAHOBIICH aBapUIHBINA NCTOUHHK JIEKTPUYECKON SHEPTUH,
o0ecrneunBaroni MUTaHNE BCeX TpeOyeMBIX MOTpeOuTesell B TedeHne He MeHee 3 4.

19.8.14.2 ABapuiiHBIi WCTOYHHK D3JIEKTPHYECKOM DJHEPTrUM AOIDKEH O0ecrednBaTh MUTAHHE TeX
norpeduTesiel B coOTBETCTBUM € 9.3.1, KOTOpbIE YCTAHOBJICHBI HA JIOKE, a TAKXKE CICTYIOIINX:

.1 2JIEKTPONPUBOIOB OTBETCTBEHHBIX KJIIMHKETOB CHUCTEMBI MOTPY>KEHUS U BCIUIBITHS JOKa (HE MeHee
JIBYKPaTHOTO 3aKpPBIBAHUS U OTKPHIBAHHS KIIMHKETOB);

.2 meriell yrpaBlIeHHsI U KOHTPOJIS CHCTEMBI TIOTPY>KEHHSI U BCIUIBITHS JOKA;

.3 ciryxeOHOI KOMaHIHOW CBSI3H.

19.8.14.3 Ilpu mpuMeHEHUH B Ka4eCTBE aBAPHITHOTO MCTOYHHKA JJIEKTPUYECKOW SHEPTHU JTU3EIb-
TeHeparopa ¢ aBTOMaTUYECKUM ITyCKOM JIOJDKEH OBITh TakkKe MPeAyCMOTPEH MECTHBIH ITyCK.

19.8.14.4 TlomernieHue aBapuitHOTO JAM3EIb-TE€HEpATOpa IOJKHO pacrojiaraThCs BBINIE MpeaeTbHON
JMHAH TIOTPY>KEHUs TOKa U OBITH JIETKOAOCTYITHBIM C OTKPBITOM MaxyObl.

19.8.14.5 Bce aBapuiiHble MOTpeOUTENH JODKHBI MONYyYaTh MHUTAHWE OT aBapUMHOIO pacrpeaesu-
TENBHOTO LIUTA.

B 000CHOBaHHBIX CllydasiXx aBapHHBIA TU3EIb-TCHEPATOP M aBAPUIHBIN pacHpeAeTUTeNbHBIA AT
(APII) momyckaeTcs yCTaHABIIMBATh B Pa3HBIX IOMEIICHUAX, a Takke B kadecTBe APIIl mcmonp3oBarh
OJTHY CEKIMIO TJIABHOTO PACIIPEESIUTENBHOTO MIUTA TPH YCIOBHH, YTO TOCIEIHHUIA PACIIONIOXKEH BBIIIE
MpeebHONW JIMHUU TIOTPYXKEHHUS JT0Ka.

19.8.15 DaexkTponpuBOAbLI CHCTEeMbI OTPY:KeHHs W BCIUIBITHS J0KAa.

19.8.15.1 DnexTponpuBOI KIMHKETOB (3aBIKEK) CUCTEMBI TIOTPY)KEHHS U BCIIBITHS HE JOJKEH Mpe-
MATCTBOBAaTh 3aKPHIBAHWIO W OTKPHIBAHWIO WX Bpy4HyH0. lIpm 3ToM HOMKHO OBITH TPEIyCMOTPEHO
OnmokmpyroIee yCcTporcTBO, UCKIIIOYaroIee paboTy 3IEKTPONIPUBOA TIPY TEpEeBoJie KIMHKETa Ha PyYHOE
yIpaBJIeHHE.

19.8.15.2 DaexTpornpuBoj KIWHKETa JOJDKEH MMETh MECTHBIM M nuctaHuuoHHbld (B LIIIY u T.m.)
yKazaTellb KOHEUHBIX TOJIOKEHUH KimHKeTa. [Ipr 3TOM 117151 MPUBOJIOB KITMHKETOB, PACTIPEACTISIONINX BOAY
M0 OTCeKaM IIOHTOHOB, PEKOMEHIYETCSl IpeJyCMaTPUBaTh YCTPOWCTBA, MOKA3hIBAIOIINE CTEIEHBb
OTKpBIBaHUS KJIMHKETA.

19.8.15.3 YmpasneHue npruBOIaMHU KIMHKETOB, paclpeiessIonuX BOLy MO0 OTCeKaM IOHTOHOB, PEKO-
MEHyeTCs NPeTyCMaTPUBATh Pa3/IeNbHOE YIIPABICHHE KaKIbIM KIMHKETOM U IPYIIIOBOE — KIMHKETaMU
MPaBOTO U JIEBOTO OopTa.

19.8.15.4 Cxema ympaBJICHHs JJIEKTPOIBHTraTelleM BOJOOTIMBHOrO (0alJacTHOTO) Hacoca JODKHA
MpeaycMaTpuBaTh MECTHOE M IHUCTAHIIMOHHOE YIIPaBIIEHHE M3 IEHTPAIHFHOTO MOCTa C CHTHANHU3AINeH O
pabote Hacoca WM KOHTPOJb 3a HAarpy3KOW 3JIEKTPOJBUTATENS IO aMIIepMETPY.

19.8.16 Cucrema coeafnHeHMI MCTOYHUKOB NMUTAHMS.

Ecnu renepatopbl, yCTaHOBJIEHHBIE HA aBTOHOMHOM JIOKe, WJIM TpaHc(opMaTopsl NUTaHUs ¢ Oepera
MOJIKITIOYAIOTCS  HETIOCPE/ICTBEHHO Ha PacHpeeNUTENbHBIN IMHONPOBO 03 YCTaHOBKH TIJIABHOTO
pacmpenenuTenbHOTO MUTa, B 3TOM CiIy4ae JODKeH OBITh YCTaHOBIIEH OOIIMK MYNBT YIpaBIeHHs, Ha
KOTOPOM JOJDKHBI OBITh YCTAQHOBJIGHBI OpTaHbl YNpPaBJICHUS aBTOMATUYECKUMHU BBIKIIOYATEIISIMH
TeHEepaTopoOB MM TpaHC(HOpMAaTOpOB, MPUOOPHI U YCTPOHCTBA CUTHAIHM3AIMH, KOHTPOIIS M 3alUTHI.

Homenknarypa npubopoB u ycTpoHCTB yKa3zaHa B 4.6.

19.8.17 BbicOKOBOJILTHAS YCTAHOBKA /I0KA.

19.8.17.1 BrICOKOBOIBTHAS YCTaHOBKA JOKa JOJDKHA COOTBETCTBOBATH TPEOOBAHUSM M HOpMaM Ha-
LMOHAIBHBIX CTAaHIAPTOB U MPaBWJI, PaCHPOCTPAHSIOIIMXCS HA OEpEroBble AIEKTPUUECKNE YCTAHOBKU.

19.8.17.2 BbICOKOBONBETHAS YCTaHOBKA JOKa JIOJDKHA PACIONarathbCsi B OTIENBHBIX CHEIHAaIbHBIX
ANEKTPUUYECKUX ITOMEIICHHSIX.
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19.9 CTOEYHBIE CYJA

19.9.1 B xauecTBE OCHOBHBIX HCTOUYHHUKOB DJICKTPUICCKON SHEPTUH ISl CTOCYHBIX CYJIOB JTOTTYCKACTCS
MPUMEHSTH:

TeHepaTopHI;

0OeperoByI0 JMEKTPHICCKYIO SHEPTOCHUCTEMY.

19.9.2 B kagecTBEe OCHOBHBIX UCTOYHHUKOB AJICKTPUICCKON YHEPTUN HA aBTOHOMHBIX CTOCUHBIX CyIax
JIOJKHO TIPEIyCMaTPUBATLCS HE MEHEE JIBYX T'€HEpaTOpOB.

JIOTIOTHUTETFHO MOXET OBITh MPEIyCMOTPEHO MUTAHUE CYNOBOW CETH OT OSPErOBOW AIIEKTPUYCCKON
SHEPTOCUCTEMEI.

JI71s1 HeaBTOHOMHBIX CTOCYHBIX CYIOB JIOITyCKASTCS UCIIOB30BAHNE TOJIEKO OEPETOBOI AIIEKTPHICCKOM
DHEPTOCUCTEMEI.

19.9.3 MouHocTh TE€HEpPaTopoB OCHOBHOTO HCTOYHHKA 3JIEKTPHUUYECKOH 3SHEPruu aBTOHOMHBIX
CTOGYHBIX CYJIOB WJIM MOIIHOCTB, TIOCTYIMAOMas OT OEpEeroBOi ANEKTPHUUECKOW YHEPrOCUCTEMBI, JODKHA
OBITH TOCTATOYHOM M1l 0OECIIEUCHHs PEKIMOB paOOTHI B COOTBETCTBUH C Ha3HAUCHHUEM CYIHA, a TaKXkKe
U1t obecriedeHusl peXXKUMOB paboTHI P TTOXKape, IPOOOMHAX B KOPITyCE WM JAPYTUX HEOIArompHsITHBIX
00CTOSTENbCTBAX, BIUSIONINX Ha 0E€30MacHOCTh CTOEYHOTO CYAHA, MpH paboTe OCHOBHOTO HMCTOYHHKA
ANEKTPUUYECKON SHEPTUH.

19.9.4 MoOIIHOCTh OCHOBHBIX TE€HEPATOPOB ABTOHOMHOIO CTOEYHOTO Cy[IHA JIOJKHA OBITH TaKoM,
9TOOBI TIPH BBIXOMIE M3 CTPOS JIFOOOTO W3 TE€HEPATOPOB OCTABIMHECS OOECIICUMBAIN PEKUMBI PaOOTHI,
ykazaHuse B 19.9.3.

19.9.5 [Iuranue U CUTrHAIU3AIUS OTBETCTBEHHBIX CUCTEM M YCTPOMNCTB IUIABYYHMX TOCTHHHUI] U 0OIIIe-
JKUTUHN JTOJDKHBI OCYIIECTBIATHCA B cooTBeTcTBuM ¢ 19.1.1.1 — 19.1.1.4.

CurnanpHO-TabapuTHBIE (POHAPH JOMYCKAETCS MUTATh OT IIUTOB OCBEUICHHUS.

19.9.6 B xaxmoii miuaBydell TOCTHHHIIC W B OOIICKUTHH JOJDKEH OBITh YCTAHOBJCH aBTOHOMHBIM
aBapUUHBIA MUCTOYHHUK DJIEKTPUIECKON SHEPruu, oOecrednBaIoOmuil B Te4eHne 12 4 muraHue morpedu-
Teneit B coorBercTBUM ¢ 19.1.2.1, a Takxke B Teuenue 30 MuH nutanue norpedureneit cormacuo 19.1.2.3.

19.9.7 B oTHOLIEHUH aBTOMATHYECKOTO ITyCKa aBapUHHOTO MCTOYHMKA BJIEKTPUYECKON SHEPruU H
HAJIWYMs aBAPUHHOTO TEPEXOJHOT0 MCTOYHMKA B IIABYYHUX TOCTHHHIIAX U B OOIICKUTHSX TOJKHBI OBITh
BBITIONTHEHBI TpeboBanus 19.1.2.4 — 19.1.2.7.
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19.10 PBIBOJIOBHBIE CYJA

19.10.1 OcBuaeTe/IbCTBOBAHME YJIEKTPUYECKOr0 000pPYI0BAHMSA CYIHA.

19.10.1.1 OcBuIETENBCTBOBAHUIO Ha CyQHE B JOIMOJHEHHE K MepedyucieHHbM B 1.3.2 mommexar
CIIeYIOIMe BUIBI O0OPYIOBAHUS, CHCTEM H YCTPOUCTB (cM. Takxke 1.3.2.4.2):

.1 snexkrprudeckoe 000OpPyIOBaHHE MPOMBICIIOBBIX MEXAHHU3MOB;

.2 JNIEKTpIIECKOe 00OPYIOBAHIE TEXHOIOTHYECKIX MEXaHU3MOB (00pabOTKH TPOAYKTOB IIPOMBICIIA U JIOBA).

19.10.2 OcBuaeTe/IbCTBOBAHME JIEKTPHYECKOr0 000pYI0BAHMA NPH NU3rOTOBJIECHUH.

OcCBUETENBCTBOBAHMIO TIPH M3TOTOBJICHUM B JONOJIHEHHE K MepedncieHHoMy B 1.3.3.1 momnexxut
aNeKkTpuueckoe obopymoBanme, ykazanHoe B 19.10.1.1. JlomyckaeTcss MCHONB30BaHWE YKa3aHHOTO B
19.10.1.1.2 »nekTpudeckoro 00OPYIOBAaHHS OOIICIIPOMBIIIICHHOTO HWCIIOJNHEHHUS, HE B TIOJHOW Mepe
oTBevaromero Tpedbosanusam pasa. 1 — 18.

19.10.3 KoHcTpyKTHBHBIe TPeOOBAHMSI U CTeNEeHb 3ALIUTHI JIJIEKTPHYECKOTr0 000pPYI0BaHUS
NPOMBICJIOBBIX M TEXHOJIOTHYEeCKUX MEeXaHU3MOB.

19.10.3.1 DaexTpuueckoe 000pyIOBaHUE B IOMEIIEHUAX TT0 00paboTKe MPOAYKTOB MPOMBICTIA U JIOBA
JIOTDKHO OBITh YCTOWYHMBBIM K BO3/IEHCTBHIO HA HETO 3a00PTHOW BOABI M MPOAYKTOB PhI000OPAaOOTKH, MITH
COOTBETCTBYIOIIMM 00pa3oM 3allUIIEHO.

19.10.3.2 PacnpenenuTenbHble YCTPOUCTBA M MYCKO3AIIUTHAS anaparypa 3JIeKTPHIECKOro 00opyao-
BaHUA, yKkazaHHOro B 19.10.3.1, DOMKHBI yCTaHABIMBATHCS B MOMEILECHUSAX OTIEIbHBIX OT MOMEILICHUM,
IpeAHa3HaYeHHBIX 111 00pabOTKU MPOAYKTOB IIPOMBICIIA U JIOBA.

19.10.3.3 Kabenu B MecTax, MOJBEPKEHHBIX JITUTEIFHOMY BO3ICHCTBUIO COJH WM APYTUX MPOTYKTOB
pBI000OPAOOTKH, JTOMKHBI UMETh OOOJIOYKH, CTOMKHE K BO3JCHCTBUIO JAHHOM CpEbl WM COOTBETCT-
BYIOLIMM 00pa3oM 3allUIICHHBIE.

19.10.3.4 OtnenpHBIE IOMENIEHHUS XOJIOAMIFHBIX YCTAHOBOK, a TAKKE TIOMEIICHHS XpaHEeHHsT 0aJlIOHOB C
XoJoAWIbHBIM areHToM rpynmsl I cormacHo 2.2.1 wactu XII «XonoaunbHble YCTaHOBKI PacCMaTpUBAIOTCS
KakK B3pBIBOOIIACHBIE TTOMEIIEHHUS. DJIEKTPHUECKOe 000PYIOBaHHE B OTHENBHBIX TOMEIICHHUSX XOJOAMIBHBIX
YCTaHOBOK, OCTaloIIeecss B padoTe TOCiIe aBapuiHOTO OTKIIOUCHMs, mpeaycMoTperHoro 20.2.4, a Takke
ANMEKTPUYECKOE OOOPYJIOBAHME B TMOMEHICHUSIX XPaHECHHS Oa/UIOHOB JIODKHO OBITh B3PBIBO3AIIMIIICHHOTO
WCIIONHEHMS C YPOBHEM B3pbIBo3aIuThl He Hke 1A T1.

19.10.4 CocTaB M MOIIHOCTH OCHOBHOI'0 MCTOYHHUKA 3JIEKTPUYECKOI IHEPTUH.

19.10.4.1 Omnpenenenne cocTaBa W MOIIHOCTH OCHOBHOTO WCTOYHHMKA OJIIEKTPHYECKOW JSHEPTHH
JIOTDKHO TIPOU3BOAUTHCS C YUETOM CIIEIYIOIINX PEKUMOB pabOTHI CyaHA:

.1 xXomoBoOTO;

.2 MaHEBPOB;

.3 BO BpeMs HoXkapa, MpoOOMHBI KOpITyca WM APYTHX BIMAIOLIMX Ha O€30MIaCHOCTD IUIABaHUS CynHA
YCIIOBHH TTpH paboTe OCHOBHOTO MCTOYHHKA AJIEKTPHUECKON IHEPTHH;

.4 TIPOMBICIIOBOTO.

19.10.4.2 MomHOCTh TEHEPATOPOB, BXOAAIIUX B COCTAB OCHOBHOTO HCTOYHHKA AJIEKTPUUYECCKOM
SHEPruM, IOJDKHA OBITH OCTATOYHOM, YTOOBI MpPU BBIXOAE M3 CTPOs JIOOOr0 M3 HHUX OCTaBILHUECS
o0ecreurnBaIy BO3MOKHOCTb IIUTaHUS 3JIEKTPHUUECKOTO 000PYIOBaHMS, HEOOXOIUMOTro Al 00ecIeueH s
JIBIDKEHUS, YIIPaBICHHS U O€30IMaCHOCTH CyIHA B peKUMax, ykazaHHBIX B 19.10.4.1, mpu ogHOBpEeMEHHOM
o0ecrieueHNH HOPMaJIbHBIX YCIOBHI OOMTAaEMOCTH Ha CYJHE, 32 HCKIIOYEHUEM MOIIHOCTH, HEOOXOIUMOM
JUIsl IPOMBICJIOBBIX Omepanuii, 00padOTKH U COXpaHEHHUs YJIOBa.

Ha cynax BanoBoii BMecTuMocThI0 MeHee 500 1ormycKaeTcst He yYUThIBaTh MOLIHOCTD, HEOOXOIUMYIO
Jutst oOecriedeHs] HOPMAITBHBIX YCIIOBHI OOMTaeMOCTH Ha CyJIHE.

19.10.5 Pacnipenenenue 3j1eKTpUYecKOil IJHEPIrum.

19.10.5.1 ITpu HanMYUKU B COCTaBE OCHOBHOTO MCTOYHMKA JIEKTPUUIECKON SHEPIUH BaJIOTEHEPATOPOB,
HE MpeIHa3HAueHHBIX A MapajulebHOW paboThl ¢ TeHepaTopaMH C HE3aBUCHUMBIM IIPHBOIOM,
MEXaHM3Mbl U CHCTEMbl, OOECIIEUMBAIOIINE [BI)KECHHE, YIPABIAEMOCTh M O€30MaCHOCTb IUIABAHMS,
JIOJDKHBI TIONTy4YaTh NHTAaHWE OT IIMH TeHepaTOpOB C HE3aBUCHUMBIM TIPUBOJIOM, a DJIIEKTPHUYECKOe
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000pynoBaHKE MPOMBICIOBEIX MEXaHM3MOB M TEXHOJOTHYECKOTOo 00OpyHIOBaHWsS — OT LIMH BaJOTeHE-
paropos.

19.10.5.2 DmekTpudecKkre TPHUBOABI KOMIIPECCOPOB XOJOMAMIBLHOW YCTAHOBKH JOJDKHBI TIOIYYaTh
MUTaHUE MO OTAENBHBIM (QHepaM OT IIWH ITIABHOTO PacIpeeITeIbHOr0 muTa. JomycKkaeTcsi muTanue
EKTPUUECKUX NPHBOAOB KOMIIPECCOPOB XOJIOAUIBHON YCTAaHOBKH OT OTAEIBHOIO PacHpeAeTUuTeIsHOrO
IIMTa, TOJYYarolllero NHWTAaHWE MO JBYM ¢uaepaM, IMOIKIIOYEHHBIM K pa3HbIM CEKIUSM IJIaBHOTO
pacrpenenuTenbHOTO IIUTA.

19.10.5.3 Ilpu nurannu OoT ceTu ¢ HampsbkeHueM Oornee 50 B mepeHOCHBIX WHCTPYMEHTOB, a TaKXkKe
MEPEBIKHBIX CPEACTB MEXAaHM3allMH, HE YCTAHOBJIEHHBIX CTALMOHAPHO, I KaXKAOTO MOTPeOHTENs
CIIeyeT MPUMEHSTh YCTPOHCTBO 3allIUTHOTO OTKIIIOYEHHUS B COYETAHHH C Pa3eUTENbHBIM TpaHcpopMa-
TOPOM.

YCeTpoHcTBO MOMMKHO OTKITIOUATh MUTAHHUE, €CIM TOK YTEUKH Ha Kopryc OymeT Oombme 30 MA.

19.10.6 OcBemenne.

19.10.6.1 Ilomemenust mo oOpabOTKe MPOAYKTOB MPOMBICIA M OTIACICHHUS XOJOMWIHHBIX MAIITHH
JIOJDKHBI OBITh 00OpYNOBaHBI CTAIlMOHAPHBIMHA CBETWIBHHKAMU, PACIIONIOKEHHE W MHUTAHUE KOTOPHIX
JTIOTDKHO OBITH BBIITOTHEHO B COOTBETCTBHUH C 60.2.3.

19.10.6.2 TproMbl AJIst XpaHESHHSI PHIOOTIPOIYKITUH JOKHBI OBITH 000PYIOBaHbI CTAIITMOHAPHBIMH CBE-
TUJIBHUKAMH, KOTOpPbIE JOJDKHBI MOJIy4aTh MUTaHUE coracHo 6.2.7.

19.10.7 Curnanuzauus.

BHyTpr oxlTaKmaeMbIX TPIOMOB Y Ka)XKJOTO BBIXONA JOJDKHA OBITh YCTAHOBJIEHA KHOIKA CHUTHAIHM3AINN
«YenoBek B TproMe» TS TIOJJa4W CHTHAJIA B PYJIEBYIO PyOKY WITH B JPYTO€ TIOMEIIEHHE C TIOCTOSTHHOW BaXTOM.

19.10.8 ABapuiinble JIeKTPpUYECKHE YCTAHOBKH.

19.10.8.1 ABapwuiiHble HCTOYHUKM JIJIEKTPUUECKOH OSHEPTrHU JOJDKHBI OoOecredyuBaTh MUTaHHE
CIICAYIOIUX MOTpeOUTENCH:

.1 aBapuifHOTO OCBEIICHHUS:

.1.1 mect cbopa u mocagKu B criacaTelbHBIE CPEJICTBA, a TaKKe MPOCTPAHCTB 32 OOPTOM B MecTax
CITyCKa CIacaTeNbHBIX CPENICTB;

.1.2 Bcex pOXOMIOB, CXOAHBIX TPAIIOB U BHIXOJIOB;

.1.3 nocToB ymnpasneHus;

.1.4 MamMHHBIX TIOMEIIEHUH, TTOMEIIIEHNH TeHePaTOPHBIX arperaroB, IOMEIIEHUS PYJIEBOTO MPUBO/IA,
MOMEIIEHUsI aBapUHHOTO HMCTOYHHMKA ODIIGKTPUYECKOW DJHEPIHH, a TaKXKe IOMEIEHUH TIJaBHOTO |
aBapUHHOTO PACIPEEeNNTENFHBIX IUTOB;

.1.5 momerienuii mo 00pabOTKe MPOAYKTOB MTPOMBICIIA U JIOBA M BBIXOJIOB M3 HUX, a TAK)KE Ha Majyoe B
paiioHe MPOMBICIOBBIX MEXaHU3MOB;

.2 CUTHAJBHO-OTIMYUTENbHBIX (hoHapel, (oHapeil curnama «He Mory ympaBisiThCs» M IpyTrux
¢onapeit, Tpedyembix dacTpio 11l «CurnaneHbie cpenctBa» IlpaBun mo 000pymoBaHHIO MOPCKUX CYIOB;

.3 obopynoBaHusl BHYTPHUCYIOBOW CBSI3M W OTIOBEIICHUS, CUCTEMBI OOHApY)KEHUS MOXKapa, aBpaIbHOM
CUTHAJIM3AIMY, JJaMI THEBHOW CUTHAIN3AIlMH, 3BYKOBBIX CUTHAJIBHBIX CPEJCTB;

.4 aBapuitHOTO MOXXKapHOTO HAcOCa, €CIIM TAKOBOW MMEETCS;

.5 paguo- ¥ HaBUTAIlMOHHOTO OOOPYIOBAaHUS B COOTBETCTBUM C TpeboBaHusAMmu yactu 1V «Paawo-
obopynoBanue» u yactu V «HasurarmonHoe obopynoBanue» [IpaBui mo o00py1oBaHNI0 MOPCKUX CY/IOB.

19.10.8.2 ITlomermeHus aBapWHHBIX HCTOYHUKOB JJIEKTPHUUICCKONW DHEPTUH M HX TPaHCHOPMATOpOB
(ecnu UMEIOTCS), aBAPUUHBIX MEPEXOIHBIX UCTOUHUKOB SHEPTUH, aBAPUITHOTO PaCIPEICIUTEIHLHOTO IIUTA
U pacrlpeieluTeNbHOro IIUTa aBapUHHOTO OCBEIICHUS Ha CylaX, Ha KOTOpbIE HE PaCHpOCTPaHSIIOTCS
TpeboBaHus dactu V «JleneHne Ha OTCekw», MOTYT OBITh PACHOJOKEHBI HI)KE CaMOW BEepXHEU
HEPEephIBHOW NaTyOBl, HO B JIIOOOM CiTydae BBIIIE NayObl HAJBOAHOTO OopTa.

19.10.8.3 ABapwuiiHble HCTOYHUKM OJIJIEKTPUUECKOH OSHEPTrHU JOJDKHBI OOecreunBaTh MUTaHUE
norpebureneii, ykazanueix B 19.10.8.1, B Teuenue 6 u. {51 cynoB, mpeqHa3HAUYCHHBIX U MIPOMEICTA B
MOJISIPHBIX BOJAX, BPEMs MUTaHUS TOJHDKHO OBITH YBEIHMYEHO J0 § 4.
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19.11 CYJA, HEPEBO3SAIIUE OITACHBIE I'PY3bl

19.11.1 O6mue TpeGoBaHMA.

19.11.1.1 TpeGoBaHus HacTOsIIEH I71aBbI, B AONONHEHHE K TpeboBaHusaM 7.2 yactu VI «IIportuso-
NOKapHasl 3alUTay», PACHPOCTPAHSIIOTCS Ha MIEKTPUIECKOE 000PYI0BaHUE CYA0B U TPY30BBIX IIOMELICHUI
JUISL TIEPEBO3KK OTMACHBIX IPY30B B COOTBETCTBHE cO cTanaaprom MOK 60092-506.

19.11.2 B3psiBoonacHble 30HbI, MOMENIEHHs U MPOCTPAHCTBA.

19.11.2.1 B3priBoonacHbIe 30HBI MOAPa3AEISIOTCS:

30Ha 1 — 30Ha, B KOTOpOH MNpH HOPMAJIBHBIX YCIOBHUSX pPaOOTHl BO3MOXKHO IPUCYTCTBHE
B3PBIBOOIIACHON CMeECH.

30Ha 2 — 30Ha, B KOTOPOH MaJIOBEPOSITHO IOSIBICHUE B3PHIBOOIIACHON CMECH, a B CJIyyae IOSBICHUS
3Ta CMEeCh MPUCYTCTBYET B T€UCHHE HEMPOAODKUTENFHOTO TIepHoJia BPEMEHH.

Tunuyable TPUMEPH! PACIIONOKEHNS B3PBIBOOIIACHBIX 30H NMpHUBeAeHH! B Tadbm. 19.11.2.1.

Tao6numa 19.11.2.1
Bspunoonacmﬂe 30HBI VIl ONIACHBIX I'PY30B

ITyHKTBI Tunuunele TpUMEpHI IIpumedanust
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
19.11.2.4.1.4 —
19.11.2.5.1.4
19.11.2.4.2.1 €CTECTBCHHAs BEHTUIIALIUA
19.11.2.5.2.1
MIOMeEIIeHHe
1071 H30BITOYHBIM JIABICHUEM
CBETOBAs H 3BYKOBas CHTHATH3ALMA B MOCTaxX
yIpaBIeHUs NP NaJeHHH JaBIeHUs
19.11.2.4.2.1 €CTECTBEHHAs! BEHTUJISIINS
19.11.2.5.2.1
— TOJIBKO 7151 TaMOypa

19.11.2.4.1.3
19.11.2.5.1.3
19.11.2.4.2.2
19.11.2.52.2

i — ra3oHCIpoHHIIa€Mas caMO3aKpbIBaromascsa ABEPh

+ — HCOIIAaCHOC IMOMCIIICHUC

- — omacHas 30Ha 1

— omnacHas 30Ha 2
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19.11.2.2 Jlng onacHBIX I'py30B, IEPEBO3UMBIX B Tape, kinacca 1, kpome noaknacca 1.4S, xk B3pbIBO-
OIACHBIM 30HaM OTHOCSTCS CIENYIOIUE MOMEMIEHHUs U MPOCTPAHCTBA, XapaKTepU3yeMble Kak 30Ha 1:

.1 3aKpBITBIE TPOCTPAHCTBA IPY30BHIX OTCEKOB/TPIOMOB, a TAaKXKe 3aKPBIThIE MIIM OTKPHITHIE TPY30BHIE
MOMEIIEHHSI C TOPU3OHTAILHBIM CIIOCOOOM TOTPY3KH M BHITPY3KH;

.2 CTallMOHAPHO YCTAHOBJIEHHBIE KJ1aJIOBBIE CYJIOBBIX 3allaCOB B3PBIBYATHIX BEILECTB.

19.11.2.3 Jlns omacHBIX TPYy30B, NMEpEeBO3UMBIX HaBaiioM, kiacca 4.1, 4.2, 9 u BOH (Bemiectpa
OIacHbIe HaBaJOM), KOTOPbIE MOT'YT OOpa30BbIBATh B3PBIBOOIIACHBIE CMECH IIBUIN C BO3AYXOM, K B3PbIBO-
OTTaCHBIM 30HaM OTHOCSTCS CJIEAYIOIINe ITOMEUICHUS M MPOCTPAHCTBA, XapaKTepu3yeMble Kak 30Ha 1:

.1 3aKpBITBIE IPOCTPAHCTBA TPY30BBIX OTCEKOB/TPIOMOB;

.2 BEHTWIILMOHHBIE KaHAlbl CHUCTEM BEHTHISLHMU TOMEUICHHIH T'PYy30BBIX OTCEKOB/TPIOMOB,
ykazaHHbIX B 19.11.2.3.1.

19.11.2.4 JInga omacHBIX TPY30B, MEPEBO3MMBIX HaABAIOM, Kiacca 4.3, KOTOpbIe MOTYT OOpa3oBBIBATH
B3PBIBOOIIACHYIO Ta30BYI0 CMECh, K B3PHIBOOIIACHBIM 30HAM OTHOCSTCS CIIEYIOIIHE TTOMEIIEHHS 1 IPOCTPAHCTBA.

19.11.2.4.1 3omna 1:

.1 3aKpBITEIE IPOCTPAHCTBA IPY30BBIX OTCEKOB/TPIOMOB;

.2 BEHTWIALMOHHBIE KaHAIbl CHUCTEM BEHTHIALMH IIOMELICHHIH I'PYy30BBIX OTCEKOB/TPIOMOB,
ykazaHabx B 19.11.2.4.1.1;

.3 mpocTpaHCTBa Ha OTKPHITOM mMaysyOe MM YaCTUYHO BBITOPOXKEHHBIE MMOMELIEHHS Ha OTKPBITOM
nany6e B mpeaenax 1,5 M 0T JIIOOBIX BBITSDKHBIX BEHTHIISILIMOHHBIX OTBEPCTHH IPY30BBIX OTCEKOB/TPIOMOB,
ykazaHHbIX B 19.11.2.4.1.1;

.4 BBITOPOXKEHHBIE MIIM YaCTUYHO BBITOPOYKEHHBIE TOMEIEHNS, UMEIOIINE HEMOCPENCTBEHHBII BBIXO HIIH
JIpyTHe OTBEPCTHS B MOMEIIEHHUS W TIPOCTPAHCTBA, ykazaHHee B 19.11.2.4.1.1, 19.11.2.4.1.2, ecnit He IPUHSITHI
COOTBETCTBYIOIINE MEPHI, MPEMATCTBYIOIIME MPOHUKHOBEHHIO B3PHIBOOIIACHOIN CMECH B 3TH ITOMEIIEHUS;

.5 TpyOOnpOBOBI CUCTEM BEHTHIISILIMM, CUCTEM JIbsUTBHBIX BOA U T.II. B CIIy4ae, KOTAa OTKPBHIThIE KOHIIBI
3THUX TPYOONPOBOAOB HEMOCPEACTBEHHO BHIXOISAT BO B3PHIBOONACHYIO 30HY 1.

19.11.2.4.2 3oHa 2:

.1 BBITOpOJKEHHBIE WM YaCTUYHO BBITOPOXKEHHBIE ITOMEIIEHUS C €CTECTBEHHOW BEHTIUIAIUEH,
MMEIOIINE HETTOCPEACTBEHHBIN BBIXOJ MM APYTHE OTBEPCTUS B IIOMEIIECHUS U MPOCTPAHCTBA, YKa3aHHbBIE
B 19.11.2.4.1.1, 19.11.2.4.1.2 u oTAeNEHHBIE OT 3TUX NMOMELIEHUN C ITOMOIILIO TA30HETIPOHUIIAEMBIX CaMO-
3aKpBIBAIOIIMXCS JBEPEH, a TAaK)K€ HEMOCPENCTBEHHO B MpeAeiax BO3AYIIHOIO ILII033a, €CJIM TaKOBOM
MIPESyCMOTPEH;

.2 mpocTpaHCTBa B Ipeaesiax 1,5 M OT MpOCTPAHCTB WIH MIOMEIICHI Ha OTKPHITOH Mary0e, yKkazaHHBIX
B 19.11.2.4.1.3;

.3 3aMKHyTble MPOCTPaHCTBa (HANpPHUMEp: TyHHEJIU TPYyOONPOBOIOB, JbsUIbHBIE HACOCHBIE OTIEIe-
HUS U T.11.), COJAepKaliue TpyOompoBonabl, ykazaHHsle B 19.11.2.4.1.5, BMecte ¢ ux ¢uaHnamu,
KJIallaHaMH, HACOCaMH U T. II., 33 UCKJIFOUCHHEM CIy4aeB IPUMEHEHHUS B 3TUX MOMEUIEHHUAX CIIEHUAIBHBIX
METO/IOB TIOBBIIIEHUS ABIECHHUS, 0M0OpeHHBIX Pernctpom.

19.11.2.5 Jlns omacHBIX TPy30B, MEPEBO3UMEIX B Tape, kiacca 2.1, a taxke 3, 6.1 u 8 (kumkocTu
¢ T4, <23 °C) K B3pBIBOOIIACHBIM 30HaM OTHOCSITCS CICAYIOLIME MMOMEIICHUS U MPOCTPAHCTBA.

19.11.2.5.1 3omna 1:

.1 3aKpBITEIE IPOCTPAHCTBA IPY30BBIX OTCEKOB/TPIOMOB;

.2 BEHTWISILIMOHHBIE KaHAJIbl CUCTEM BEHTHJISILIMU ITOMEIIEHHH IPY30BbIX OTCEKOB/TPIOMOB, YKa3aHHbIE
B 19.11.2.5.1.1;

.3 mpocTpaHcTBa Ha OTKPHITOH Hany0e MM YacTHYHO BBITOPOXKEHHBIE IOMELICHHS Ha OTKPBITOH
nany6e B npeznenax 1,5 M oT Jr0OBIX BBITSDKHBIX BEHTWIALIMOHHBIX OTBEPCTHH I'PY30BBIX OTCEKOB/TaHKOB,
yka3aHHbIX B 19.11.2.5.1.1;

.4 BBITOPOKEHHBIE WJIM YaCTHYHO BBITOPO)KEHHBIE TIOMEIEHHS, MMEIOIINE HEMOCPEICTBEHHBIN BBIXO
WIM JpyTHue OTBEPCTHS B ONHO M3 MPOCTPAHCTB, yKazaHHBIX B 19.11.2.5.1.1 u 19.11.2.5.1.2, ecnu He
MIPUHATEl COOTBETCTBYIOLME MEPHI, MPENATCTBYIOIINE NMPOHUKHOBEHHIO B3PHIBOONACHOM CMECH B 3TH
MTOMEIICHNUS;
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.5 TpyOOnpoBOBI CUCTEM BEHTHIISILIUK, CUCTEM JIbSUTBHBIX BOA U T.II. B CIIy4ae, KOTAa OTKPBIThIE KOHIIBI
3THUX TPYOOIPOBONOB HEMOCPEACTBEHHO BHIXOIAT BO B3PHIBOOIACHYIO 30HY 1.

19.11.2.5.2 3oHa 2:

.1 BBITOpPOKEHHBIE WM YacCTUYHO BBITOPOXKEHHBIE TIOMENIEHUS C €CTECTBEHHOM BEHTHIIAIMEH,
MMEIOIINE HETOCPEICTBEHHBIM BBIXOJ WM APYTrUe OTBEPCTHs B MOMEIIEHHUs, YKa3aHHbele B 19.11.2.5.1.1,
19.11.2.5.1.2 v oTAENEHHBIE OT 3TUX NOMEILIECHUH C MOMOIIBIO FA30HENIPOHUIIAEMBIX CAMO3aKPbIBAIOLINXCS
JBepeil, a Taxke HENOCPEACTBEHHO B IpPeesax BO3LYLIHOTO IIIII03a, €CJIM TaKOBOW MPEryCMOTPEH;

.2 mpocTpaHCcTBa B paauyce 1,5 M OT IPOCTPAHCTB WM TIOMEIICHIH Ha OTKPBHITOH Maryoe, YKa3aHHBIX
B 19.11.2.5.1.3;

.3 3aMKHYTBIE IPOCTPAHCTBA (HANPUMED, TYHHEIN TPYOOIPOBOJIOB, JIbsUIbHBIE HACOCHBIE OTACNCHUS H T.IL.),
cozieprkaye TpyoorpoBoIbl, ykasaHHeie B 19.11.2.5.1.5, BMecTe ¢ ux uaHIiamu, KiiaraHaMH, HACOCaMH U T.II.,
3a MCKJIFOYCHHEM CITy4aeB, KOIIa B TAKUX IOMEILCHHMAX UMEETCs] NPUHYIUTENIbHAsS BEHTWIILMSA C O-KpaTHBIM
00MEHOM BO3/IyXa B dac.

19.11.3 DaexTpuyeckoe 000py10BaHNe BO B3PLIBOONACHBIX NMOMENIEHUAX U MPOCTPAHCTBAX.

19.11.3.1 DnexTpuveckoe 00OPYIOBaHUE, YCTAaHABIMBAEMOE B MOMEIICHUSX W MPOCTPAHCTBAX, Te
MOXeT 00pa30BBIBATHCS TOJIBKO B3PBIBOONACHAS MBUIb OT HABAJIOYHBIX TPY30B, IODKHO COOTBETCTBOBATH
CIIEIYIONTIM MUHUMAJIBHBEIM TPEeOOBAHMSIM, €CITH HE MPeaycMOTpeHo uHoe (cM. Ttadm. 19.11.3.2):

.1 crenens 3amuTs! IP55 n MakcumanbHas Temneparypa nosepxHocta 200 °C; win

.2 B3pBIBO3AIIMIIEHHOIO UCIIOJIHEHUS C TeMIepaTypHbIM KiaccoM T3 u creneHsro 3amuThl [P55.

19.11.3.2 Dnexrpuyeckoe 00OpyIOBaHHE, YCTAaHABIMBACMOE B IOMEIICHHUSX M MPOCTPAHCTBAx, e
MOXET 00pa30BBIBATbCA TOJBKO B3PBIBOOIACHAs ra3oBasi cpela, JOJDKHO OBITh B3PHIBO3AIIMIIEHHOIO
WCTIOJTHEHUSI W COOTBETCTBOBATH CIIEAYIOMIMM MHHHMANBHBIM TPeOOBaHUSAM, €CIH He MPEIyCMOTPEHO
nHoe (cM. Tabm. 19.11.3.2):

.1 Temneparypusiit kinacc T3;

.2 moarpynna obopynosanus 1I1B.

OnekTpudeckoe 00OpyZOBaHHE B3PBIBO3ALIMIIEHHOIO BHIAa AODKHO OBITh, MO KpailHeH Mepe, ¢
YPOBHEM B3pPBIBO3AIIUTHI COOTBETCTBYIOUINM JUIsI PaOOTHI B 30HE 1.

Tabnuma 19.11.3.2
TpeGoBanus K 3J1eKTPHYECKOMY 000PYI0OBAHHIO B 3aBHCHMOCTH OT KOHKPETHBIX HABAJIOYHBIX IPY30B

Knacc OCHOBHOM CreneHb CreneHpb 3alUThl TPOTUB
OnacHele Tpy3bl MO (axTop prcka' 3aIIUTHI IPOTHB | B3PHIBOOMACHOW ra30BOi aTMOC(hepbl
B3pPBIBOONIACHOM

HBUTH Iloarpynma A | TemneparypHblil knacce
AIOMMHHUEBBIN 1IIJIAK 43 Bognopon — 1IC T2
AJIOMUHUE (eppoCHIHIINIA, TOPOILIOK 43 Bonopon — 1c T2
AJIOMUHUN KPEMHHUCTBIN, TIOPOLIOK, HEMOKPBITHIN 43 Bonopon — 1c T2

AMMUaYHO-HUTPATHBIE YI00peHHs: CM. cHOCKY?

THna A 5.1 — — —
tuna B 9 — — —
Vromb BOH ITbutb, MeTaH IP55 IIA T4
Kenezo [IPU BOH Bognopon — 1IC T2
Deppodocdop (He OpUKeThI) BOH Bonopon — 1c T1
deppocununuii 43 Bonopoxn — 1c T1
Okxcup xenesa. XKenezo rybuaroe 4.2 b1 IP55 1A T2
JKMBIX 3epHOBOM, BEKMMKH 4.2 I'excan — ITA T3
Cunykomapraser BOH Bonopon — 1c Tl
Cepa 4.1 |IIpucymue coiictBa 1P55 — T4
I{MHKOBBIH HITAK, JPOCC, OTXOIbI, CHEMBL 4.3 Bonopon — IIC T2

'B 70if KONOHKE yKa3aHbI TOIBKO BEMECTBA, KOTOPHIE MOTYT BBIIEIATHCA H BO3ACHCTBOBATH HA DIIEKTPHUECKHE YCTAHOBKH H KabGE.

“Bce aIIeKTPHUYECKHE LIEMH, 3aKaHIMBAIOIIHECS B IPY30BBIX TOMEIIEHHSX, JOJIKHBI OTKIIOUATCS B COOTBETCTBHH C TONOKEHHAMH 2.9.9.

19.11.3.3 Dnekrpuyeckoe 00OpyIOBaHHE, YCTAHABIMBAEMOE B IOMEIICHHUSX M MPOCTPAHCTBAax, IIe
NEPEeBO3STCS TOJBKO HaBasloyHble Ipy3bl 1 BOH (BemecTBa omacHble HaBajOM), JOJDKHO YIOBJIETBOPSATH
tpeboBarmsam 19.11.3.1, 19.11.3.2 u MuHIMansHBIM TpeboBaHUsIM Tabdm. 19.11.3.2.
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19.11.3.4 DnexTpuveckoe 00OPYIOBaHUE, YCTAaHABIMBAEMOE B MOMEIICHUSX W MPOCTPAHCTBAX, T
MOXKET 00pa30BBIBAThCA B3PHIBOOMACHAs Ta30Bas cpelJa W IbUIb, JIOJDKHO YIOBIETBOPITH TpeOoBa-
musm 19.11.3.1, 19.11.3.2.

19.11.3.5 DnexTpudeckoe 000pyIOBaHUE, YCTAHABIMBACMOE B TOMEIICHUSX WM MPOCTPAHCTBAX, THC
MOTYT MEPEeBO3UTHCS OMacHble I'py3bl kiacca 1, kpome 1.4S, HOMKHO COOTBETCTBOBATH CIENYIOIUM
TpeOOBaHHSIM:

.1 crenens 3amutel — IP65;

.2 MakcUMaJTbHas TemMrieparypa mosepxaocta — 100 °C.

19.11.3.6 DnexTpuyeckoe 000pyIOBaHUE, YCTAHABINBAEMOE B OMACHOW 30HE KaTETOPUHU 2, NOJDKHO
OBITh:

.1 THma, COOTBETCTBYIOWIETO MJI MCIONB30BAHUS B CMEXKHBIX IIOMEIIEHUSX B COOTBETCTBHUH
¢ 19.11.3.1 — 19.11.3.5;

.2 cenMaIbHON KOHCTPYKITH BH/IA 3aIIUTHI «N» M COOTBETCTBYIOIIETO TEMIIEPATypHOTO Kilacca, Mmoj-
TPYMIIBI U CTEMEHH 3aluThl B cooTBeTcTBHM ¢ 19.11.3.1 — 19.11.3.5;

.3 Takoil KOHCTPYKIUH, YTOOBI HE CO37aBaJIUCh AYTH WM HCKPHI, @ UX TIOBEPXHOCTH HE HArpeBaJNCh
JIO OTIACHBIX TEMIIEpaTyp BO BpeMsI HOPMaIbHOUH paboTHI.

[Ipn HaMM4YMK B TOMEIICHUAX, OTHOCAIINXCS K OTIACHOM 30HE KaTerOpHH 2, pe3epBUPYEMON CHCTEMBI
MPUHYAUTEIHHON BEHTHISAIMM C €€ aBTOMaTHM4YeCKWM BKIIIOYEHHEM, JOIYCKAaeTCs yCTAaHOBKAa OJIIEK-
TPUUYECKOTO 000pyAOBaHUS HE CEPTUGUIMPOBAHHOTO Ui JAHHOHW KaTerOpHH, NPH YCIOBHU €ro
aBTOMATUYECKOTO OTKITFOUYEHUS U OJOKMPOBKHU BKIIOUYEHUS MPU HEUCHPABHOCTH BeHTWIANUU. [Ipn sTOM
Ha TIOCTYy C TIOCTOSHHOW BaxTOW MOJDKHA OBITH MPEAyCMOTPEHA 3BYKOBas M CBETOBAas CHTHAIM3ALNA,
cpabarpIBaromias Ipyu HEUCIIPABHOCTH B CHCTEME BEHTHIISAIINM.

19 OTBETCTBEHHBIX CHCTEM TaKHUX KaK OCYIIHWTENbHAs M OajutacTHas, 3JIeKTpudeckoe 000pyaoBaHue
JOJDKHO OBITh C COOTBETCTBYIOIIMM YPOBHEM B3PBIBO3AIIMTHI IJISi MCIOIB30BaHUS B ONACHOH 30HE
Kareropuu 2.

19.11.3.7 IlepeHOCHOE 3JICKTpHUECKOE OOOPYIOBaHHE MOJDKHO, KaK IPABHIO, UMETh COOCTBEHHBIM
ABTOHOMHBIA JJIEKTPUYIECKUI MCTOYHUK JHEPTHH (KpoMe HCKPOOE30MacHBIX JJIEKTPUUYECKUX Ilerel) u
OBITh CEPTHU(GUIMPOBAHHOTO OE30MACHOTO THIMA C YPOBHEM B3PBIBO3ALIMTHI COOTBETCTBYIOLIMM JIJISI
paboTsl B 30HE 1.
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20 TPEBOBAHUA K QJIEKTPUYECKOMY OBOPYJIOBAHUIO XOJOAUJIBHBIX
YCTAHOBOK

20.1 OBIINHME TTOJOXEHMNSA

20.1.1 TpeGoBanmsI HACTOAIIETO pas3felia PacIpPOCTPAHAIOTCS Ha JJICKTPHUECKOE O000pYyIOBaHHUE
KIJIaCCU(PHUIUPYEMBIX XOJIOAHIBHBIX YCTAHOBOK.

TpeboBanus 20.2.3, 20.2.4, 20.3.1 u 20.4 pacnpocTpaHSIOTCS TakXe Ha HEKIACCUPHLUpPyEeMBbIe
XOJIOMJIbHBIC YCTaHOBKH.
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20.2 IMTAHUE 1 KOMMYTAIUS

20.2.1 DnexTpudecKue MPUBOIBI XOJIOAMIBHBIX YCTAHOBOK JIOJDKHEI MOTYYaTh MUTAHUE 110 OTACIIHHBIM
¢dumepaM OT paclpeleIUTENBHOTO IUTa XOIOAMILHOW YCTaHOBKH.

Homyckaercs nuTaHue MPUBOJHBIX ABUTATEICH XOJOAMIBHBIX KOMIIPECCOPOB HEMOCPEACTBEHHO OT
TJIaBHOTO PAacHpeNeNUTeNIbHOTO MUTa. XOJIOAWIbHBIE BEHTHUJISTOPHl MOTYT THUTAThCA OT paclpeneiu-
TETHLHOTO IUTA XOJIOAWIHLHOW YCTAaHOBKA WM OT APYTOTO PACHpPEeNeIUTEIHHOTO IMHUTA, MTHTAEMOTO
HEMOCPEICTBEHHO OT INIABHOTO PACIIPEACTUTENHHOTO IINTA.

IIpu kaxmoMm crocobe NMUTaHUS HEOOXOJUMO COXPAHSATH YCIIOBHE, YTOOBI MPHUBOABI XOJIOIUIBHBIX
YCTAHOBOK B ClIydae IEPETPy3KU I€HEPATOPOB OTKIIOYAINUCH B MOCIEIHIO O4Yepelb.

[lutanne aBapwifHON BEHTWIISIIMH TOJKHO OCYIIECTBIIATHCS IO OTACIBHOMY (DHIEPY OT pacipere-
JUTENBHOTO IIUTA, TATAEMOTO HEMTOCPEICTBEHHO OT INIABHOTO PACIPENCIUTEIIEHOTO IIINATA, MIIA HEMOCPEeI-
CTBEHHO OT IJIABHOTO PACIIPEACTUTENHHOTO IIUTA.

20.2.2 TluTaHue HIEKTPUUYECKUX MPUBOIOB H3OTEPMUUYECKUX KOHTEUHEPOB JMAOJKHO OTBEYaTh
TpeboBanmsaM 19.5.2.

20.2.3 TIpu npumenennn xonoawibHoro areHrta rpymmsl 11 (cormacuno Tabm. 2.2.1 gwactu XII «Xoimo-
JMWIBHBIC YCTAHOBKIY) JIOJDKHO OBITh MPEAYCMOTPEHO YCTPONCTBO IS aBapUITHOTO IMCTAHIIMOHHOTO
OTKJIFOUCHUS PACTIPEACTUTEIBHOIO IUTa XOJIOAWIBEHON YCTAHOBKU U3 CIEIYIONINX MECT:

.1 ¢ MOCTOSIHHOTO MeCTa YNPaBICHUs XOJIOAUIBHOW YCTAHOBKOM B IOMELICHUH XOJIOAUIBHBIX MAIIHH;

.2 ¢ MecTa, pacroj0oKEHHOTO BHE MPOCTPAHCTBA, KOTOPOE MOXKET MOJABEPTHYTHCS 3arPSA3HEHHIO XOJIO-
MIBHBIM areHToM rpymmsl 11 npu aBapuifHOM ciydae B IMTOMENICHUN XOJIOAWILHBIX MAIWH;

.3 cHapyxu BOJHM3U OT Ka)XJIOTO BBIXOJa M3 TIOMEIICHUI XOJIOIMIBHBIX MAITUH.

VYeTpoiicTBO AJiS aBapUUHOTO JUCTAHLIMOHHOTO OTKIIOYEHHUS JOJKHO YCTAHABIMBATHCS TaKUM
00pa3oM, 4TOOBI UCKITFOYANIACh BOBMOXKHOCTE CIIY4aifHOTO TIPUBEICHUS €0 B JICHCTBHE.

20.2.4 YcTpOMCTBO AJI1 aBapUHHOIO TUCTAHIIMOHHOTO OTKJIFOYEHUS paCIpeeIUTENIbHOTO IIIUTa XOJIO0-
IWIBLHON yCTAaHOBKH, paboTaromeil Ha XONOMWIBHOM areHte Tpymmbl II, JO0mMKHO OmHOBpEeMEHHO
OTKJTIOUATh JJIEKTPUUECKUE TMPUBOIBI XOJOAMWIBHBIX KOMIIPECCOPOB, €CIIM OHU TOMY4YaloT MHUTAHHE OT
IAaBHOTO pacnpedenurensbHoro mura (cMm. 20.2.1), OCHOBHOE OCBEIICHHE IMOMEIICHUS XOJOIUIbHBIX
MalIiH U OJHOBPEMEHHO BKIIIOYATh aBAPUHHYIO0 BEHTUIISILIUIO, BOASHBIC 3aBECHI U 3allaCHOE OCBEILCHUE.

JlomoHUTETEHO BOJIM3W OT YCTPOMCTBA M1 aBAPHIHOTO MHUCTAHIIMOHHOTO OTKIIFOUEHUS pacIpeie-
JIUTENLHOTO LIUTA TAaKOM XOJIOJUIBHON yCTaHOBKM B MecTax, ykazaHHbIX B 20.2.3.1 u 20.2.3.2, q0mKHBI
OBITH YCTAHOBJICHBI YCTPOWCTBA ISl JUCTAHIIMOHHOTO BKIJIIOUEHUS B JIFOOOH OYEPETHOCTH aBapHUHHOM
BEHTWISALIMY, BOJSHBIX 3aBEC M 3allaCHOTO OCBEUICHHS O3 OTKIIIOYCHHS PACHPEACTUTEIBHOrO IIUTA
XOJIOAUIIBHON YCTaHOBKHU.

20.2.5 [ns nutaHusl 3JIEKTPUUYECKUX YCTPOWCTB, MOAOIPEBAIOLIUX JIIOKA U BBIXOAHBIE ABEPU U3
OXJIAKJTAEMBIX TIOMEIIEHUH W MOPO3WIBHBEIX KaMmep, PEKOMEHIYEeTCs IpUMEHEHHuEe Oe30IacHOTo
HaIPsDKCHUS.
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20.3 BEHTWJISIO U

20.3.1 B cnyyae npuMeHEHUS XOJIOAUIBHOTO areHTa rpynmsl 11 anexkTpuyeckue 1BUTaTeN! BBITSKHBIX
BEHTHJIATOPOB aBaAPUIHON BEHTIIISAIIUN TTOMEIICHUH XOJIOUILHBIX MAIIWH, YCTAHOBICHHBIE B BBITSDKHBIX
KaHaJax, JOJDKHBI OBITh B3PBIBO3AMIUIIIEHHOTO MCIIOIHEHHUS.

20.3.2 DneKTpUveCcCKHre JBUraTEI BEHTUISATOPOB, HAXOMSIINXCA B CTPYE BO3/lyXa, MOCTYMHAIOIIEro U3
OXJIAKIIAEMBIX TPY30BBIX TIOMEIICHUH, JTOHKHBI UMETh CTETICHD 3aIllUTHI He HIke, dem P55,
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20.4 OCBELHIEHHE

20.4.1 Ecnu B Ka4ecTBE XOJOMUIBLHOTO areHTa MPUMEHSIETCS XOJIOAWIBHBIN areHT rpymmsl I, To kpome
CBETUJILHUKOB OCHOBHOTO OCBEIICHUS B TOMEIICHUSX XOJOMMIBHBIX MAIIUH JIOJKHBI OBITH yCTaHOBJICHBI
CBETWJILHUKH 3alIaCHOTO OCBEIICHUS B3PHIBO3AIIUIICHHOTO WCIIOMHEHHS ¢ ydeToM Tpebosanuit 2.9.3, 2.9.11
u 2.9.13. CBETHIBHUKY 3aITacCHOTO OCBEMICHHUS JOJDKHBI ITUTATHCS HE3aBHCUMO OT IMHTAHHS SJICKTPHUECKOTO
000py/IOBaHMsI W CBETHJILHUKOB OCHOBHOTO OCBEIICHUS, YCTAaHOBJICHHBIX B ITOMEIICHHSIX XOJIOMUTHHBIX
MaIlHH.
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21 3AITACHBIE YACTH

21.1 Ha xaxmoMm cymaHe JOMDKHBI OBITh MPETyCMOTPEHBI 3allaCHBIC YaCTH B KOJMYECTBE, TOCTATOYHOM
JUTSL TPOBE/ICHUSL PEMOHTA B CITydae BBIXOJIA M3 CTPOSl OTBETCTBEHHBIX YCTPOWCTB IIpHU JIFOOOU CUTYaIlVH,
BKIIIOYAsh aBapui0 B MOpE, C IeIbi0 00ecIieYeHusl [BUKCHUsS, YIPABJICHUs, OE30MaCHOCTH CyIHA W
HaxXOMISAIINXCS Ha CYIHE JIONCH.

21.2 Ilpu ompenereHWHM HOPM 3allaCHBIX YacTeil cJemyeT PYKOBOICTBOBATHCS PEKOMEHAALMIMHU
M3TOTOBUTENIEH KOHKPETHBIX BHIOB 00OPYIOBaHUS.
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22 CIIEHUAJIBHBIE TPEBOBAHUSA K JIEKTPUHYECKOMY OBOPYJIOBAHUIO
CYI0OBOM JIEKTPOSHEPTETUYECKOM CUCTEMBI (C33C)
C PACIIPEJIEJIEHUEM DJIEKTPUYECKOM SHEPTUM HA IOCTOAHHOM TOKE

22.1 OBIIME MMOJOXEHUA

22.1.1 Hacrosuie Tpe6oBaHUs IPUMEHNUMBI K CHCTEMaM C paclpeieseHreM JIeKTPUIEeCKON s3HepTruu
MIOCTOSTHHOTO TOKa ¢ HampspkeHueM 1o 1500 B, nzMepsieMbIM MeXy MOMIOCHBIMU BBIBOJAMHU.

22.1.2 lna COOC c pacnpenenacHueM 3JIEKTPUUECKON 3HEPTUU Ha MOCTOSHHOM TOKE JOIYCKaeTCs
IPUMEHEHHE TOMOJHUTEIbHBIX HCTOYHUKOB U PACIIPEACTIUTENbHBIX YCTPONHCTB IEPEMEHHOT0 Tpex(ha3zHoro
TOKa, YJOBJIETBOPSIIOIINX COOTBETCTBYIOIUM pa3jiesiaM Hacrosmel yactu IIpasui.

22.1.3 VCTOYHUKOM D3JEKTPUYECKON HHEPrHMH IOCTOSHHOTO TOKa MOXeET OBITh, KaK Te€Heparop
MOCTOSIHHOTO TOKa, TaK M BBIIPSIMHUTENb, HONYYAIOMIMKA 3JIEKTPUUYECKYI0 SHEPrHi0 OT TIeHeparopa
MEPEMEHHOI0 TOKA.

22.1.4 B nmomonHeHNe K CHCTEME KOHTPOJIS CONMPOTHBICHHS M3OSAINH, YKa3aHHOW B 2.11, mMOMmKHBI
MIPUMEHSATHCS TIEPEHOCHBIE YCTPOMCTBA MOMCKA MECTa MOBPEKACHUS H3OJAIIH.
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22.2 CACTEMBI COEJJMHEHU ATPETATOB UICTOUYHUKA JIEKTPHYECKOM SHEPTUM

22.2.1 B nmononnenue x TpeboBanuio o pasgenenun muH [ PII moctosHHOrO TOKa Ha JBE YACTH,
ykazaHHOMy B 3.5.6, momyckaetcs Hanuuue JByX He3aBucuMbix ['PIIl, coemuHsembix Mexmy coOoi
KaOeNbHBIMU TEePEeMBIYKAMH WM [IMHONPOBOJAMH. ABTOMATHYECKHE BBIKIIIOYATENN JIOJKHBI OBITh
MPEeIyCMOTPEHBl Ha 00EMX CTOpOHAX TEePEMBIYKH WM IIUHOIMPOBOAA. B 3TOM ciydae MOAKITIOYEHHE
TeHEepaToOpoOB W AYONMPOBAHHBIX TOTpPeOUTENEH ITOJDKHO OBITh, 1O BO3MOXXHOCTH, CHMMETPUIHO
pacnpenenerHo mexay ['PIII.
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22.3 PACIIPEJEJIEHUE 3JIEKTPUYECKOM DHEPTUA

22.3.1 Cucremsl pacupefeNeHus U JOMYCTUMBIE HalPsKEHMS.

22.3.1.1 B CO2C u ED3Y ¢ pacnpeneneHreM Ha IOCTOSHHOM TOKE AOMYCKAaeTCs MPUMEHEHHUE TOIBKO
JIBYXIIPOBOAHOM M30JIMPOBAHHOM CHCTEMBI paclpeaeeHus SIEKTPUIECKOW SHEPTHH.

22.3.1.2 JlomycTUMOE HANpsKEHUE MOCTOSHHOIO TOKA CUJIOBBIX CHUCTEM Ha 3a)KMMaX HCTOYHUKOB
AIEKTPUIECKON dHEPTUN HE MOJDKHO TpeBbimaTh 1500 B.

22.3.1.3 [{nst ['P1I] moCTOSAHHOTO TOKA OJIKHO OBITh MIPEyCMOTPEHO, KAK MUHHMYM, JIBa BOJIBTMETPA.
[pu paspenennu muH ['PI mocTossHHOTO TOKa HA YacTH, B Ka)IOW YacTH JOIDKEH OBITH MPEIyCMOTpEH
BOJIBTMETP.

22.3.1.4 JInsg KaXIOTO BBIIPAMHTENS, ITUTAIOMETO INMHMHBI ITOCTOSHHOTO TOKA, MOJDKHBI OBITh
MPEeIyCMOTPEHBI aMIIEPMETP U BOJIBTMETD.

22.3.2 IluTanue OTBETCTBEHHBIX YCTPOMCTB.

22.3.2.1 TluraHnue OTBETCTBEHHBIX YCTPOMCTB BO3MOXHO OT IIHUTa PACHpPEICICHHSI HA MOCTOSHHOM
TOKE 4epe3 npeoOpa3zoBatelib, IMO0 OT OTAEIBHOTO LIIUTa NEPEMEHHOTO TOKa, IUTAEMOro OT ITeHEPATOPOB
MEPEMEHHOT0 TOKa, YAOBJIETBOpAOMMX TpeboBanmsm 3.1 u 3.2.

22.3.3 Pa3menienne pacnpeaeJuTeIbHbIX HIUTOB.

22.3.1.1 TPLI mnocTOsSHHOTO TOKa, TE€HEPaTOpPHBIE arperarbl W BBIIPSIMUTENN IOJKHBI OBITH
PacIIoIOKEHBl B HEITOCPEACTBEHHOW OIM30CTH JAPYT OT JApyra, Kak yka3aHo B 4.6.6.5.

22.3.4. PacueTr TOKOB KOPOTKOI0 3aMbIKaHUS.

22.3.4.1 Ilpu pacuere MaKCHMaJIbHBIX 1 MUHAMAJIBHBIX TOKOB KOPOTKOTO 3aMBIKAHMSI HCTOYHUK KOPOTKOTO
3aMBIKaHMsA, KpOMe YyKa3aHHBIX B 4.6.3.2, NOKEH coiep)kaTh BCE HWHBIE YCTpPOMCTBA (CrelManbHbIe
JNEKTPOMEXaHUYECKUE U DJIEKTPUYECKUE KOHJECHCATOPHBIE HAKONMUTEIM SHEPruM, HampuMmep, 3JIEKTpPo-
MallMHHBIE TPe0Opa3oBaTeiy IePEMEHHOTO TOKa B IIOCTOSIHHBIA TOK U 00paTHO, (PUIIBTPBI C KOHICHCATOPaMH
OonBLION CYyMMapHOH €MKOCTH), pabOTaroIlpe OZHOBPEMEHHO M CHOCOOHBIE JaTh TOK MOAIMTKH B TOUKY
KOPOTKOTO 3aMbIKaHUsA. Pacuer mis pacrpeneluTensHbIX YCTPOWCTB TIOCTOSHHOTO TOKA MPOM3BOIHUTCS TPH
«METATMYECKOM» 3aMBIKaHUH MEXIY MPOBOIHUKAMH HPOTHBOTOIOKHOM MOISPHOCTH.

Pacuer TOKOB KOpPOTKOTO 3aMBbIKaHHS CIEAYeT BBIIONHATH JUISI BCEX JJIEKTPUYECKUX LETNeH,
cornacHo 4.6.3.2, BKIIouas NpEeNOXpPaHMTENH, aBTOMATHUYECKUE BBIKIIOYATENIM U JAPYroe 3JIeKTpoo0o-
PyIOBaHME, a TAaKXKe AJISl TOUYEK Ha IIMHAX PAacIpeleUTENbHOIO IIUTa MTOCTOSHHOIO TOKA.

22.3.4.2 BBuiy HaJdu49uH B KOHTypaxX TOKOB KOPOTKOTO 3aMBIKaHHUS KOHACHCATOPOB M KOHIEHCATOPHBIX
Oarapeii, mporecc KOPOTKOTO 3aMBIKaHHS MOXKET COIMPOBOXKAATHCS PE30HAHCHBIMH TOKaMH, BO3HHU-
KalolIMMH B pe3yjibTare OOMEHa SHEpPTruel MEXIy EeMKOCTHBIMH W HMHAYKTHBHBIMU 3JICMEHTaMH B
YIOMSIHYTBIX KOHTypax. B CBsI3U ¢ 3TUM, pacueT TOKa KOPOTKOTO 3aMbIKaHUSI PEKOMEHAYETCS BBIIOIHATH C
UCIIOJIb30BAHUEM IIPOIPAMMHOIO 00ECICUCHHS M KOMIIBIOTEPHOI'O MOJIEIMPOBAHMS COOTBETCTBYIOLIMX
CHCTEM WJIM WX DKBUBAICHTHBIX (ppParMEeHTOB.

Pacuer TOKOB KOPOTKOTO 3aMBIKaHMS JOJKEH BBIMOJIHATHCS B LENH OT BBIXOAHBIX KIEMM
BBINPSAMUTENSA 70 LIMH MIIaBHOro pacnpenenurensHoro mura (I'PI), Ha BBIBOJaX aBTOMAaTHYECKOTO
BBIKJIIOUATENs, a TaKke HemocpeacTBEHHO, Ha muHax ['PI]. B mocnennem cinyuyae QOMKEH BBITONHATHCA
pacder TOKOB ITOJIMTKU BCEX OCHOBHBIX LIETICH.

22.3.4.3 PesynbpTaThl pacueTa TOKOB KOPOTKOTO 3aMbIKaHUSl OTAEJBbHBIX LENe JOHKHBI COAEPKATh
nepeueHb BEIOPAaHHBIX KOMMYTAIIHOHHBIX IEKTPUYECKHUX allapaToB, MPEAOXPaHUTENEH H X MacOpTHEIE
(HOMUHANBHBIE) MApaMETPBl, B TOM YHUCIE, JUIS CEJICKTUBHBIX BBIKIIOYATENICH, JOMYCTHMbIE 3HAYECHUS
TIOKa3aTelIeil TepMUYecKoil cToiikocTH I°1.

Ja moaTBepkIeHNsT BOZMOXXHOCTH pealM3alliil 3alUTHON (PyHKIH BEIOpaHHBIM 000OpyIOBaHHEM B
MepeyHe MOUKHBI OBITh TNPHUBEAEHBI pacueTHHIE 3HAYEHUS MAKCUMAJbHBIX M MHHHMMAJIbHBIX TOKOB
KOPOTKOTO 3aMBIKAHHMS, a TAKXKE PACUCTHBIC 3HAUCHHS [OKA3aTelneil I°f 0 MECTy yCTAHOBKH AIlIapaTos
3aIlIMTHI, 38 COOTBETCTBYIOLIEE BpeMs, PaBHOE YCTaBKe Ha cpaOaTbIBaHUE.

OneHka KayecTBa 3aILMINEHHOCTH OOOPYIOBaHMS OT TOKOB KOPOTKOTO 3aMbIKaHMS amnapaTaMu
3alUThl JOJDKHA OCYLIECTBIATHCS CPAaBHEHHEM IaCHOPTHOTO 3HAUCHMs IIOKa3aTellsi TePMUYECKOil
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CTOMKOCTH BBIKIIOUATENst [°f ¢ COOTBETCTBYIONIMM PACUETHBIM 3HAUCHMEM IOKA3aTENs TEPMHYECKOM
CTOMKOCTH NP IPOTEKaHMHM TOKa KOPOTKOTO 3aMBIKAaHMS 32 BPEMs, PaBHOE yCTaBKe Ha cpalOaTbIBaHUE
BBIKJTIOYATEIIS.

22.3.4.4 Jlns1 pacuyera TOKOB KOPOTKOTO 3aMBIKaHUS B CYAOBBIX 3JIEKTPOIHEPTETHUECKHUX CHCTEMax C
MOJTHBIM WJIM YacCTHYHBIM paclpefesieHUeM 3JEKTPO3HEPIrUH Ha IOCTOSHHOM TOKE PEKOMEHIYeTCs
NPUMEHEHHE METOIUKH, IPUBEICHHON B MPUJIOKEHUU | K HACTOALIEMY pa3lely.
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22.4 3BAIIUTHBIE YCTPOMCTBA

22.4.1 3amMbIKaHMe HA CTOPOHE TeHepaTopa MOCTOSIHHOTO TOKA.

22.4.1.1 pu cpabaTpiBaHHM 3aLIUTHI, yKa3aHHOU B 8.2.6 reHeparop AoinkeH oTkiroyarscs ot ['PL u
ero Bo30yXIICHHE IOJPKHO aBTOMaTU4E€CKH CHUMATHCS.

22.4.2 3aMbIKaHNe HA CTOPOHE BbINPSAMUTEJIA.

22.4.2.1 BeimpsiMATeNnH JOJDKHBI OBITH CHAOXKEHBI YCTPOHCTBAMH 3aIUTHI MMPOTUB MEKIYTOIIOCHOTO
KOPOTKOTO 3aMbIKaHUs B KaOese WM HMIMHOMPOBOJE, COSAMHSIONEM BhinpsiMutenb u [P,

22.4.2.2 C uenbio KOHTPOJIS 3aMBIKaHHsI Ha 3€MJTIO MTOJIFOCOB B O0OPYAOBaHUH U B (HIEpax CUCTEMBI
MOCTOSIHHOTO TOKA JOJDKHBI IPUMEHSITHCS YCTPOHCTBA U PepeHInaNbHON 3alIHTHI.

22.4.2.3 Ilpu mr00BIX 3aMBIKAHHSIX Ha KOPITYC B CHCTEME MOJDKHA CpadaThIBaTh 3BYKOBas W CBETOBAs
CUTHAJIM3AIIHSL.

22.4.3 3amuTa KOHJIEHCATOPOB.

22.4.3.1 EMKOCTHBIE HAKONMTEIH AJICEKTPOIHEpruH (KOHACHCATOPHl W KOHACHCATOPHBIE Oarapen)
pacIpeaeauTeNIbHBIX YCTPOHCTB MOCTOSHHOTO TOKa AOJDKHBI MMETh OBICTPONCHCTBYIOIIYIO 3aILUTY OT
TOKOB KOPOTKOTO 3aMBIKaHHS B KaXIOH OTHEIbHON CEeKIMH M Oojiee MENJICHHYI0 Ha BXOJE/BBIXO/E
HaAKOITUTEJs.

22.4.3.2 KonzeHcaTopbl 3B€Ha MOCTOSIHHOTO TOKa MOIYIPOBOIHUKOBBIX HHBEPTOPOB AJIEKTPOIPHUBO/IA,
MOJTyYaIOLIET0 JIEKTPOIHEPTHIO OT PACHpPENeIUTENbHBIX YCTPOWCTB MOCTOSHHOTO TOKa, C LEJIbI0
YCTPaHEHHsI WM CHIDKEHUS MOANHMTKH TOKOM pa3psia M T€HEPHUPYEMBIM JJIEKTPHYECKOM MAIIMHON IpH
KOPOTKOM 3aMBIKAHWW B MCTOYHHKE, JOJDKHBI OBITh, TI0O BO3MOXKHOCTH, 3a0JIOKHPOBAaHbI auomaMu. llpu
OTCYTCTBHH TakOW BO3MOXHOCTH, MOAKIIOYEHHE K paclpeneluTeIbHOMY YCTPONCTBY IOJIKHO
OCYILIECTBIISTBCS Yepe3 AIEMEHTHI 3alIUThI C MOBBIIICHHBIM OBICTPOICHCTBUEM.
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22.5 JIEKTPUYECKHUE MAIINHBI

22.5.1 I'erepaTopsl MOCTOSTHHOTO TOKA W 3JICKTPOABUTATEIN HOMUHAIBHOW MOITHOCTEIO 1000 kBT 1
Oosee MOMKHBI OBITH OOOPYIOBAaHBI yCTPOWCTBAMH IU(QepeHIMaTbHON 3amuThl. [ 3Tol menw Ha
KOpIyce JBUTaTeNs AO0JDKHA OBITh IMPEAyCMOTPEHA OTHENbHAas KOpPOoOKa BEIBOJOB, pacrojaraemas ¢
MPOTHUBOIIOJIOKHON CTOPOHBI OT TJIaBHOW KOPOOKH, B KOTOPOW MAOJKHBI OBITH MPEILyCMOTPEHBI
YCTAaHOBOYHBIC MECTa I JAaTYHUKOB MudGepeHImanpbHON 3aTuTHL.

22.5.2 TeHepaTophbl EPEMEHHOTO TOKA M BCTPOCHHBIC B HUX BBIIPSIMUTEISIMU MOTYT UMETh OOIIYIO
CHUCTEMY OXJaKICHUSI.
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22.6 TPAHC®OPMATOPHI IIMTAHUS MMOTPEBUTEJIEA TEPEMEHHOT'O TOKA

22.6.1 Tpauchopmaropsl, mUTaeMbIE OT TIPEOOPa30BATENCH, U UCIOIB3YEMBIC B KAYECTBE MCTOYHHUKA
ANIEKTPOIHEPIHH, TOJKHBI COOTBETCTBOBATh HOPMHUPYEMbBIM MapaMeTpaM JOMYCTUMON CKOPOCTH H3MEHE-
HUI HAMPSDKCHUH MPU MUTAHUKU OT UMIYJIbCHBIX HCTOYHUKOR.
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22.7 MPEOBPA3OBATEJIM JIEKTPUUYECKOW SHEPTUA

22.7.1 OTBOI TeIUIa OT CHJIOBBIX IOJYNPOBOJHUKOBBIX 3JIEMEHTOB IMpeoOpa3oBarelieit ¢ pacrpene-
JICHUEM OJJIEKTPOIHEPTUU IOCTOSHHOTO TOKA, MOXKET OCYLIECTBISATHCS KaK C IOMOIIBIO CHUCTEMBI
BO3JYIIHOTO OXJIAXKACHHUA, TaK U >KUJIKOCTHBIX OXJaJUTENCH BO3ayXa.

22.7.2 BwmpsMuTenw, NpeaHa3HAYCHHBIE I TapauIeIbHOW paboTHI, JOKHBI OBITH CIOCOOHBI K
pPaBHOMEPHOMY pacUpeAeNICHHI0 HAarpy3KH, BKIIIOYasi KPAaTKOBPEMEHHYIO MEPerpys3Ky.

22.7.3 TlonnepxaHue HaNpsSHKEHHs Ha BBIXO/E HEYIPABISEMOTO BBINPSIMHUTENS MOXET OBITH oOecrie-
YEHO CHCTEMOW BO30Y>KACHHs TeHepaTopa, UCIOIb3yeMOro B KadecTBE MCTOYHUKA DIIEKTPOIHEPTUH IS
JTAHHOTO BBITIPSIMUTEIIA.

22.7.4 BpinpsIMUTENH HCTOYHHUKOB 3JIEKTPOIHEPTUU IOCTOSHHOIO TOKa JOJDKHBI COAEPXKAaTh
YCTPOWCTBO IS OTPAaHWYCHUS TIEPEHANPSOIKEHWH M TpueMa H30BITOYHOW DJHEPTUH Ha BBIXOJE
BBIIPAMUTENS, TTOIKITIOYEHHOTO K pacipeeTuTeIbHOMY YCTPOUCTBY MTOCTOSIHHOTO TOKA.

22.7.5 B kauyecTBE BBIIPSIMUTENCH HCTOYHHMKOB 3JIEKTPOIHEPTUU IOCTOSIHHOTO TOKA JOIMYCKACTCs
MPUMEHEHUE AKTUBHBIX YIPABJISIEMBIX BBIIPSMUTENEH, MOCTPOCHHBIX MO NPUHLUIY HCTOYHHKA TOKA C
BO3MOXKHOCTSIMU CTAOWIIM3AIMH BBIXOJHOTO HAMPSDKEHUS M C JOTOTHUTEIHFHON (PYHKIMEH KOMIICHCAIIHH
PEaKTUBHOW MOUIHOCTH Ha BXOJE.

22.7.6 Unseptopsl ['OY nomkHBI MMETh BO BXOAHON IEMM MOCTOSHHOTO TOKa YCTPOMCTBO A
OTpaHWYCHUs TEPEHANpPSOKEHWH W mpueMa H30BITOYHOH SHEPTUM OT SJEKTPOIPHBOJA B PEKUME
peKynepanuu.

22.7.7 B BBIXOOHBIX MEISIX WHBEPTOPOB JOJDKHBI YCTAaHABIMBATHCS (DHUIBTPHI IS OTPaHUUICHUS
CKOPOCTH HM3MEHEHHsS] HANpsDKEHUS 1O JIOMYCTUMOTO YpPOBHS M 3aIMTHl H3OIAIMA Ha OOMOTKax
ANEKTPUUYECKON MAIIMHBI, TMOO TpaHcPopMaTopa, MOJKIFOUSHHOTO K UHBEPTOPY.
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22.8 TPEBHBIE 2JIEKTPUYECKHUE YCTAHOBKH

22.8.1 B cocraB rpeOHOI AIIEKTPUUECKON YCTaHOBKH, MTOMYYaloNIel 1 UCTIONB3YIONIEH 3JIEKTPUIECKYIO
9HEPTUI0 MMOCTOSHHOTO TOKA, BXOIUT CleAylolee 00opyaoBaHHe:

.1 mIaBHBIE TeHEPaTOpPhl MEPEMEHHOTO TOKa (MJIM IOCTOSIHHOTO TOKa) CO CBOUMH YCTPOHCTBaMH
yIOpaBJIeHUs — He MEHee 2 IIT.;

.2 TIOJYTPOBOAHHUKOBEIN IpeoO0pa3oBaTeb — BBIIPSIMUATENs (MOXKET BCTpaMBaThCs B KOPITYC
reHeparopa, a Ipy NMPUMEHEHWH T'eHepaTropa MOCTOSHHOTO TOKAa — HE HCIOJb3YeTcs), HeYMpaBiIsieMbIi
WIN yTIPaBJIIEMBIN, A7 KaXXJOro reHepaTopa;

.3 I'PIIl mocTosHHOrO TOKa, pa3/lCiCHHBIM Ha JBE YaCTH MEKCEKLUHUOHHBIM aBTOMAaTHYECKUM
BBIKJIIOUATENIEM, WIH Pa3beIUHUTEIIEM;

.4 HaKOMUTEH, KOMIIEHCUPYIOIHE HETOCTATOK MM M30BITOK DJIEKTPUIECKON SHEPTHH;

.5 TMOIYNpOBOIHUKOBEIE MpeoOpa3zoBaTenun — WHBEPTOPHl ['DY s muTaHUS CTaTOPHBIX OOMOTOK
rpeOHBIX 3nexTponsurarencii (I'DJl) mepeMeHHBIM TOKOM (MJM TNpeoOpa3oBaTeNM IOCTOSHHOTO
HaIPsDKSHUS TSI IATAHUS SKOPHBIX 00MOTOK ['3]] MOCTOSHHBIM TOKOM) — HE MeHee 2 IIIT.;

.6 ycTpoiicTBo (OJIOK) ympaBiIeHUS WIIH KOHTPOJUIEP CHCTEMBI JIEKTPOABIKEHUS] — He MeHee 2 MIT.;

.7 tpebHoit snexTpuueckuii neurarens (I'D[]) — ommn wmm Gonee. s TpeOHBIX JIEKTPUICCKUX
yCcTaHOBOK ¢ ofHUM ['D]], 10IKHO OBITH MPEAyCMOTPEHO ABE CHCTEMBI CTAaTOPHBIX 0OMOTOK, ITOMYYarOIINX
NUTaHHE — KaXgas OT CBOErO IOJyNPOBOAHMKOBOTO WMHBEPTOPA, MM JABE SKOPHBIX OOMOTKH,
MOJTYYaIOIIMX MUTaHHE — KaXIasi OT CBOEro Mpeo0pa3oBaTesisi MOCTOSIHHOTO HAPSHKEHHS.

22.8.2 lna I'DY nomxHO mpenycMaTpuBaThes, Kak MUHIMYM, ABa MOJHOCTHIO HE3aBUCHMBIX OTAETHHO
YCTaHOBJIGHHBIX MTOTYITPOBOAHUKOBBIX NPe0Opa3oBaTeisi 4acTOThI (MM, COOTBETCTBEHHO, JIBa HHBEPTOPA,
MOJTYYaIOMIMX 3IEKTPOIHEPTHIO OT PacHpeNeNUTeNIbHOTO IUTa MOCTOSHHOTO TOKa, WM JBa Mpeodpaso-
BaTeis MOCTOSIHHOTO HAIPSKEHUS ), MUTAIOLIMX OTIEIbHBIE CHCTEMbl OOMOTOK IPeOHOTO 3JIEKTPOIBUTA-
TeJisl (WK OTHENBHBIX 3JIEKTPOABUTATENCH).

Ecmm mpeobpazoBatens monaet nmutanue Ha D] MOCTOSHHOTO MiIH IEPEMEHHOTO TOKA C ITOCTOSTHHBIM
B030yXJIeHHEM (B T. Y. OT MIOCTOSIHHBIX MarHUTOB), TO B TJIABHOHN IETIN «JIBUTATEIbh — MPeoOpa3oBaTeb
JOJDKHO OBITh MPEoyCMOTPEHO OBICTPOACHCTBYIOLIEE YCTPOWCTBO 3alUTHI, HAPUMEpP, BBHIKIIOUATEIb-
pa3beArHUTENb, KOTOPBIA MO0 CUTHAIy yCTPOMCTBa JHArHOCTHKH, aBTOMATHUECKH IOJDKEH pPa3phIBaTh
IIaBHYIO LIENb B Cllyyae HEMCIPABHOCTH BhIpsIMUTENs, nHBepTopa 1114 mau KOpoTKOro 3aMbIKaHUs Ha
BXO/Ie MHBEPTOPA, TOITYYAIOMIETO SIEKTPOIHEPTHIO OT PACIPEACTUTEIHHOTO IUTa TOCTOSTHHOTO TOKA.

22.8.3 lenu xaxxaoro GuibTpa, OrpaHUUMBAIONIETO O JOMYCTHMOTO YPOBHS MCKa)KEHHSI CHHYCOH-
JTAJIbHOCTH HANPSKEHUsI JOJDKHBI MMETh 3aIlMTy OT CBEPXTOKOB M TOKOB KOPOTKOTrO 3aMblkaHud. Ilpu
KOHCTPYHUPOBAHUHU CHJIOBBIX (DHIBTPOB HEOOXOOMMO PaccCMaTpUBaTh BO3MOXKHOCTh BBEACHHUS B CXEMBI
JONOJHUTENBHBIX 3JIEMEHTOB, CHIDKAIOIIUX TOKH MOJNUTKU OT KOHICHCATOPOB M MX KOJIeOaTeIbHOCTh B
pexuMax KOPOTKUX 3aMbIKAHWHM BHEIIHUX LIETIEH.

LenocTHOCTh mpemoxpaHuTeNell B HemsIX (UiIsTpOB TOHKHA KOHTpOMUpoBarbes. [Ipu meperopanuu
J000T0 MpeoxXpanuTels aoiikeH ObiTh curnan AIIC.

22.8.4 3amuTa OT KOPOTKMX 3aMBIKAHMH M NEPEerpy3KH IBUTATENsI MOXKET O00eCHeurBaThCS
MHBEPTOPOM MJIM CHJIOBBIM PETYJISITOPOM, HOAKIIOUEHHBIM K PaclpelesMTEIbHOMY IIUTY [TOCTOSHHOIO
Toka. IIpy 3TOM nOJKHBI OBITH HPHUHATHL BO BHUMAaHHE pAa3iMuusi B KOHCTPYKLHAX TI'pPEeOHBIX
ANIEKTPUYECKUX MAIIWH ( CHHXpOHHAs MallMHA, MallliHa ¢ BO30OY)XKICHHWEM OT TMOCTOSHHBIX MAarHHUTOB,
ACHHXPOHHAsI MalllMHA, BEHTHJILHO-UHAYKTOpHAsI MalllMHa MM MalllMiHa TOCTOSHHOTO TOKa).
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METOAUKA PACYHETOB TOKOB KOPOTKOI'O 3AMBIKAHUA B CYIOBbIX
ANIEKTPOSHEPI'ETUYECKUX CUCTEMAX
C PACITIPEAEJIEHUEM 2JVIEKTPOOHEPT'MHN HA ITIOCTOAHHOM TOKE

BBEJEHUE

Hacrosmas metoanka pacnpocTpaHseTcsl Ha CyHOBBIE »ieKTposHepreTudeckue cuctemsl (D9C) ¢
MTOJTHBIM WJIM YaCTUYHBIM pacIpeneIeHUEM DIEKTPOIHEPTHH Ha MIOCTOSHHOM TOKe. MeTo1Kka NpUMEeHnMa
JUTSL CyIOB PA3IMYHOTO HAa3HAYEHWS C aBTOHOMHBIMHU M eIUHBIMH DOC ¢ MCTOYHHUKAMU DIIEKTPOIHEPTUH
MEPEMEHHOI0 TOKa U MPUEMHHUKAMH 3JIEKTPOIHEPTHH MEPEMEHHOTO M MOCTOSHHOTO TOKa.

B MeToauke n3noxKeHbl OCHOBHBIE MTOJIOXKEHUS PacdyeTa yIapHOro TOKa KOPOTKOro 3amblkaHus B 99C ¢
pacrpeneieHrneM Ha MOCTOSIHHOM TOKE € LENBI0 ONPENEICHUs DIIEKTPOANHAMHYECKOM YCTOMYMBOCTH
3alIITHO-KOMMYTAIIMOHHOHN ammaparypsl ¥ COOPHBIX IIMH MOCTOSHHOTO TOKA.

COKPAIIEHUA

Ab — akkymynsaTopHast Oarapes

AB — aKTUBHBIA BBIIPSIMUTEID

AW — aBTOHOMHEII HHBEPTOP

BI' — BeHTUNBHBII T€HEPATOP

BPK — BuHTO-pyneBasi KOJIOHKA

BPIII — BuHT peryiaupyeMoro mara

BCI' — BeHTUJIBHBIN CHHXPOHHBIN TeHepaTop
B®II — BUHT (UKCUPOBAHHOTO LIara

I'A — reHepatopHBbIii arperat

I'B — rpebHoO# BUHT

I'Jl — rmaBHBIA nBUTATEIb

I'PIIl — rmaBHBIN pacnpeneanTeNbHbIA IUT
I'DJ] — rpebHoit 2MeKTpoABUTATETH

I'DY — rpeOHas anekTpuvecKast yCTaHOBKA
JI' — nuzenb-reHeparop

EDOC — enuHas anekTposHepreTudecKkas cuctemMa
EDDY — eauHas 3neKTpolsHepreTuueckas ycTaHOBKa
Kb — xouneHcaropras 6aTapes

K.3. — KOPOTKOE€ 3aMbIKaHHE

HB — HeynpaisieMblil BHIIPSIMUTEND

ITJI — npuBOOHON ABUTATElb

IIY — noapynuBatoiiee yCTpoUCTBO

PIII — pacnpenenuTenbHbIi AT

CAPH — cucrtema aBTOMaTHYECKOTO PErYIUPOBAHUS HAMPSKEHUS
CI' — cuHXpOHHBIN reHepaTop

COJ] — cucrema 371eKTpOABIIKEHUS

COC — cynoBas 3JIEKTPOCTAHITHS

VB — ynpaBisieMblii BBITPSIMUTEIb

OJIC — anexTpoaBuKyIIas cuia

OV — sHepreTuyeckas yCTaHOBKA

O9C — »yeKTpOIHEpPreTHIECKasi CHCTEMa
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1 OBIIME ITOJOXEHMNSA

B meTonuke mpeacTaBiieH YIIPOIEHHBIH aHATUTUYSCKIM pacueT yIapHOro TOKa KOPOTKOTO 3aMBIKaHHUS
B CYIOBBIX 3JEKTpo3HepreTuueckux cucreMax (DOC) ¢ 4yaCTHMYHBIM WM TIOJHBIM paclpeieiCHuEM
ANIEKTPOIHEPTHH Ha IMOCTOSTHHOM TOKE.

B kauecTBe HCTOYHHUKOB AIEKTPOIHEPTHH MPEIYCMOTPEHO HUCIOIB30BaHNE TPeX(a3HBIX CHHXPOHHBIX
TEHEPaTOpOB.

CynoBbie MPUEMHUKH JJIEKTPOIHEPTHH MEPEMEHHOTO TOKa MOTYT IMOJydaTh MHUTAHWE HETOCPENCT-
BEHHO OT T'€HEpPaTOPOB MEPEMEHHOr0 TOKA WIIM OT pacHpeleIUTENbHBIX IIUTOB MOCTOSTHHOTO TOKA Yepes
WHBEPTOPBHIL.

CynoBble TPUEMHUKH 3JIEKTPOIHEPTHUH IMTOCTOSHHOTO TOKA MOYYaroT MUTAHUE OT PacIpeeTUTeIbHBIX
ITUTOB TTOCTOSTHHOTO TOKA, KOTOPBIEC MOMKIIIOYEHBI K TeHEpATOpaM TOCPEACTBOM BEITIPSIMHTEIICH.

[Ipn momHOM pacmpenelneHu SJICKTPOSHEPTUH Ha IOCTOSHHOM TOKE BCE CYNOBBIC IPHEMHHKHU
ANIEKTPOIHEPTUU TONYYAIOT MUTaHHE OT CETH Ha TOCTOSHHOM TOKE Yepe3 IOJYIPOBOIHHKOBBIE
HWHBEPTOPHI UK Hamnpsmyto oT I'PII] mocTtosiHHOTO TOKA.

IIpu 9acTHIHOM pacHpeeNICHNH ISKTPOIHEPTHH HA MTOCTOSHHOM TOKE YaCTh CYIOBBIX TIPHEMHHUKOB
nonrydaet nutanue ot ['PLI mepeMeHHOro ToKa, MOAKIIOYEHHOMY HapsMYIO K TeHepaTopaM MepeMeHHOTO
TOKa, npyras yacth — oT PII] mocrostHHOrO TOKa oakitoueHHOMY K ['PLL[ mepemeHHOro TOKa MOCPEaCTBOM
BEITIpSIMUTENEH U TpaHC(HOPMATOPOB.

Lenp mpoBefeHNs pacueToB — MPOBEPKA 3aMUTHO-KOMMYTAI[IOHHOTO 000pYy/IOBaHMS U COOPHBIX IIINH
MTOCTOSTHHOTO TOKAa Ha 3JICKTPOAMHAMHYECKYIO CTOHKOCTD.

B xadecTBe pacyeTHOTO KOPOTKOTO 3aMBIKaHUS (K.3.) IPUHATO JBYXIIONIOCHOE METaUIMYECKOE K.3. B
CETU TOCTOSIHHOTO TOKa.

Meroauka OTHOCUTCSI K pacueTy TOKOB K.3. B aBTOHOMHBIX M eAuHbiXx DOC. B emunpix 93C ot
TTIaBHBIX TeHepaTopHbIX arperatoB (I'A) momydaroT muTaHue Kak OOIIECYlTOBBIE NMPHEMHUKH 3JIEKTPO-
DHEPTUH, TaK M CyJoBas cucteMa aiekrponBrmwkeHus (CI/).

Pacyer TOKOB K.3. Cli€yeT IPOU3BOIUTH 110 HaHOOJIee THKEIIOMY IO YCIOBHSIM KOPOTKOTO 3aMbIKaHUS
pexxumy pabotsr I9C.

Jl11st poBEpKHU amnmaparoB 3allUThl HCTOYHUKOB U CEKIIMOHHBIX alllaparoB CIEAyeT BEIOMpaTh TOUKY K.3.,
yTOOBI BENMYMHA TOKa K.3., IMPOTEKAIOIIEro dYepe3 3allUTHBIA ammapaT WM TOKOIPOBOI, JOCTHUTANA
MaKCHUMAJIEHO BO3MOYKHOTO 3HAUCHMSI.

DIEeKTPOJUHAMUYECKAsI CTOMKOCTh almapaToB W TOKOMPOBOJOB OMPECISICTCS BETUYMHON TOMYCTH-
MOTO MaKCHMAaJIbHOTO TOKa K.3.

TepMmuueckass CTOWKOCTh OIPENENAETCS BEIMYMHOW TEIUIOBOTO BO3IEHCTBHS TOKa K.3. 32 BpeMs
cpalarbIBaHHs 3alUTHI. B HacTOSAIIEH METOANKE pacdeT BETMYUHBI TEIUIOBOTO BO3JEHCTBUS TOKA K.3. HE
TIPOU3BOTUTCHL.

IIpu pacdere >MEKTPOIUHAMUYECKONH CTOMKOCTH amlmmapaToB U TOKOIIPOBOJOB HEOOXOIUMO YUUTHIBATH
YOApHBIA TOK paspsia KOHICHCATOPOB BBIIPSIMHUTENCH U HHBEPTOPOB, YCTAHOBJICHHBIX Ha CTOpPOHE
MOCTOSTHHOTO TOKA.

Pacder TOKOB TEmIOBOTO BO3IEHCTBHS TOKA K.3. MPOM3BOAMTCS O€3 ydeTa CHCTEM aBTOMAaTHYECKOTO
PETYIINPOBAaHMS HANPSHKCHHSI BEHTHIILHBIX CHHXPOHHEBIX reHepaTopoB (BCI).

Pacyer TOKOB K.3. MPOU3BOAUTCS NOCIEAOBATEIbHO, IMYTEM aHajlu3a CXEM IJaBHOTO TOKa,
OTIpe/ieNICHUs] UICTOYHUKOB MOMAMUTKA TOYKU K.3., COCTABJICHHUEM PacueTHON CXEMBbI, BBIOOpa PacyeTHBIX
TOYEK K.3., OOOCHOBaHHMA W BEIOOpa pacdeTHOro pexnma padoTel DDC M HCTOYHHKOB TOIIHTKH,
COCTaBJICHHSI PACUCTHOM CXEMBI 3aMEIICHHS, pacueTa TOKOB K.3. OT KaXKIOTO WCTOYHHUKA TIOAIHUTKH H
pacdera CyMMapHOTO TOKa K.3.
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2 CXEMBI I'TABHOT'O TOKA 23C

2.1 CrpykrypHasa cxema JJC ¢ 4YacTHYHBIM paclpefejieHHeM 3JIeKTPOIHEPTMH HAa NOCTOSIHHOM
TOKe.

CynoBble OOC MOXHO pa3JleIUTh Ha CHCTEMBl C YaCTUYHBIM WJIM IIOJHBIM pAacHpeIeIeHueEM
BbIpa0aThIBa€MOM 3JIEKTPO3HEPTHH Ha IOCTOSHHOM TOKE.

IIpu gyacTHYHOM pacTpeneneHnr IEKTPOIHEPTUH Ha MOCTOSTHHOM TOKE YacCTh CYAOBBIX IPHEMHHKOB
MOJTy4yaeT NMUTaHHe HEeMOCPEACTBEHHO OT CHHXPOHHBIX T€HEPAaTOPOB NMEPEMEHHOro Toka. OcTaqbHas 4acTh
gyepe3 CeTh MEPEMEHHOI0 TOKa NMOCPEACTBOM BBIIPSAMUTENEH U HHBEPTOPOB.

B 93C c¢ d4acTHuHBIM paclnpefeneHueM 3JIEeKTPOIHEPTMH Ha MOCTOSHHOM TOKE HCTOYHHKHU
anexTposHepruu (I'A) paGoTaroT ¢ MOCTOSIHHOW YacTOTOH BPALICHUS U BBIPAOATHIBAIOT 3JIEKTPO3HEPTHIO
MIEPEMEHHOT0 TOKa ¢ HOMUHAJIBHBIMA TIapaMEeTPaMU 110 HAMPSDKEHUIO W 9acToTe.

B nmaHHBIX cHCTeMaxX HMEIOTCS JIOKaJbHBIE YYacTKH C paclpeiesieHHeM 3JIEKTPOIHEepPTHH Ha
noctossHHOM Toke. Pacmpenenurensheie muthl (PIL) mocTtosHHOro TOKa IMOMy4alOT MUTAHUE 4Yepes3
BBIPSIMUTENIN M CHJIOBble TpaHcopmartopsl. Yame Bcero mnst nutanus PII] moctossHHOrO TOKa
WCIIONB3YIOT TPEXOOMOTOYHBIE TpPaHCPOPMATOPHI HANPSDKEHHWS C JIByMS BBIXOZHBIMH OOMOTKaMU
CIBUHYTHIM B mpocTpancTse Ha 30 o rpan. K xaxmoi BTopudHOH 00MOTKE IMOAKIIOUEH HEYTPaBISEMBIiA
MOCTOBOM TONYIPOBOJHUKOBBIN BBIIpsIMUTENb. Takoe noakatoueHne HB moBblmaeT kauecTBo 31€KTpo3-
HEpruu B CYJOBOHM CETH NEPEMEHHOrO TOKa M CHHXKAeT KO3((QUIMEHT HECHMHYCOMIAIBHOCTH (OPMBI
KPUBOW HaNpsKEHUSA

OOmecynoBble TPUEMHHUKH 3JIEKTPOdHEpPruu monydaioT mnutanue ot [P mepemenHoro Ttoka.
MouHbIl Cy10BOM YacTOTHO perylupyeMsiil syiekrponpuBon — oT I'PII] mocTosHHOro TOKa uepes
MOJIYTIPOBOTHUKOBBIE aBTOHOMHBIE HHBEpTOpH! (Al).

O9C ¢ yacTUYHBIM paclpeAeICHHEM JIEKTPOIHEPTUH Ha TOCTOSTHHOM TOKE HaXOJAT IPUMEHEHUE TIPU
UCIIONIb30BAHUM KOMOWHHPOBAHHBIX IPOITYIbCUBHBIX KOMIIJIEKCOB.

B xoMOMHMpPOBaHHBIX TPOMYIBCHBHBIX KOMIUIEKCAX Ui mpuBoja rpebnoro BuHTa (I'B) omnHOBpe-
MEHHO WCIOIB3yeTCs TMaBHBIN TemoBoi nsurarens (I]) m rpebuoit snextpomsurarens (I'D). B
kauecTBe ['B MOXKET NPUMEHATHCS BUHT (UKCHPOBAHHOTO WM perynupyemoro mara (BOIL, BPI). B
kauecTBe ['A mpumenstoTcs: qusenb-reneparopsl (7). B kauecTBe NpuBOAHOIO IBUTATENsl — AU3END MU
ra3oBasi TypOuHa.

Ot I'PII] mocTossHHOTO TOKa MOTYT IOJy4aTh MHUTAHWE MOIIHBIE YAaCTOTHO PETYIHPYEMBIE CYIOBBIE
AIEKTPONPHUBOIBI, B TOM YHCIE MOApyauBatontue ycrpoictea (ITY).

B mporecce skcrutyaTanuu cyaHa BO3MOXKECH aBTOHOMHBIA pexkuM padotsl ['D)] wnu [l Ha rpebHoM
BUHT WJIM UX COBMeCTHas pabora.

TunoBas cTpykrypHas cxema O9C ¢ YaCTUYHBIM PACHPENCIICHUEM JJIEKTPOIHEPIUU HA MOCTOSIHHOM
TOKE ¥ KOMOWHHWPOBAaHHBIM IPOIYJIHCHBHBIM KOMIUIEKCOM TIpezcTaBiIeHa Ha puc. 2.1.

B cocraB mpeacraBieHHoil Ha puc. 2.1 cTpykTypHO#l cxembl DOC ¢ 4acTHYHBIM paclpeieieHneM
SNIEKTPOIHEPTHU Ha TOCTOSHHOM TOKE BXOIST JW3eNb-TEHEepaTOpHbIe arperarsl /, paloTaromme c
MOCTOSIHHON dacToToi BpameHus. ['PI] mepemeHHoro Toka 2 moiydaeT NUTAHUE HEMOCPEICTBEHHO
or I' /. T'PI] nocrossHHOro Toka 5 mnomyyaeT nurtanue ot I'PII] nmepemeHHoro Toka 2 uepes
TpexoOMOTO4HbIEe TpaHCHOPMATOPHI 3 U IBEHAIIATHITYIbCHBIE MOCTOBBIE BBINIPSIMUTENIH 4.

Ot TI'PI] nocrossHHOrO TOKa 5 IMOJIy4alOT NHUTaHMe TpebHble anekTpoasuratenu (I'D/]) 7 u
IEKTPOABUraTeNN NOAPYIUBAOMUX YCTPoHcTB /3. CyoBble MIPUEMHUKHU 3JEKTPOIHEPTUU EPEMEHHOTO
TOKa MOTy4aroT nuraHue HenocpencTtseHHo oT I'PIIl mepemeHHOro Toka 2 ¢ MOMOIIBIO MOHMKAIOLIETO
cuiioBoro Tpancdopmaropa /1.
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Puc. 2.1 Crpykryphas cxema D9C ¢ YaCTHYHBIM PaCTpECICHUEM dJICKTPOIHEPTHH Ha MOCTOSHHOM TOKE U KOMOWHHPOBAHHBIM
TIPOITYJILCUBHEIM KOMIIIEKCOM:
1 — muzens-rereparopsr; 2 — ['PIL nepemMeHHOr0 TOKa; 3 — TPEeXOOMOTOUHBIE TPaHCHOPMATOPHI;
4 — noxynpoBOAHUKOBEIE BhIIpsAMHUTENH; 5 — ['PLI] mocTosHHOTO TOKa; 6 — HONTYyNPOBOAHUKOBEIE HHBEPTOPBL;, 7 — IpeOHOM
3JIEKTPOJBHUraTelNb; 8§ — IIaBHBIN ABUrarens; 9 — penykrop; /(0 — rpeOHO# BUHT; /] — MOHWXaromuil TpaHcdopmarop;
12 — oOecynoBble IPUEMHUKH DJIEKTPOIHEPruu; /3 — mojpyauBaoliee yCTpoicTBO

2.2 CtpykTtypHBIe cXeMbl DJC ¢ MOTHBIM pacnpeneeHHeM JIeKTPOIHEPTHH HA IIOCTOSTHHOM TOKe.

B OO9C mnonHeIM pacmpesneneHHEM BbIpabaThIBAGMOW 3JIEKTPOHEPIHMH Ha IOCTOSIHHOM TOKE BCS
BbIpabareiBaeMasi ['A 3IIEKTpO’HEpPIHus IMOCTYyMaeT depe3 MOMYNPOBOIHUKOBBIE BhIMpsiMATenHn K ['PII]
MOCTOSTHHOTO TOKa. ['’A paboTaroT ¢ mepeMeHHON 4acTOTOl BpallleHHs WIM UMEIOT HECKOJIBKO YCTaBOK I10
gyacToTe BpalleHus. J[aHHble CHCTEMBI NMPUMEHSAIOTCA Ha CyAax C IOJHBIM 3JIEKTPOABIKEHHEM WU C
MOIIHBIM CYJIOBBIM 3JIEKTPOIPHUBOJIOM.

B 3aBHcHMOCTH OT Ha3Ha4YeHHsA W apXHUTEKTYphl cynHa B ODC MOTYT NPUMEHATHCA OJUH WM JBa
yaaneHasrx apyr ot apyra ['PI] mocrosaroro Toka. Mexmy coboit I'PII] coennHEeHBI MMHOTIPOBOAAME
i kabenem. I'PII mMoryT pacmonararbcsi B MAlTHHHOM W MOTOPHOM TTOMEIICHHH.

B kadecTBe 3NEKTpHUYECKUX T€HEPATOPOB MPUMEHSIOTCS CUHXPOHHBIE TEHEPATOPhI C 3JIEKTPOMArHUT-
HBIM BO30Y’>KAEHHEM MM C BO30Y)KAEHHEM Ha MOCTOSHHBIX MarHuTax. B xadecTBe MoIyNnpOBOAHUKOBBIX
BBINIPSIMUTENICH MPUMEHSIOT MOCTOBBIE CXEMbl. BhImpsiMuTenn MOryT OBITH HeymnpaBilsieMble Ha AHONAX,
YIpAaBJII€MbIE HA TUPUCTOPAX M AKTUBHBIE BBIIPSIMUTEIN HAa TPAH3UCTOPAX.

B kauectBe wuHBepTOpOB mNpuMeHSIOT AV, BBINONTHEHHBIE OOBIYHO IO MOCTOBOW CXeMe Ha
TPaH3UCTOPAX.

C3/I ¢ nByms rpeOHbIME ycTaHOBKaMU (DY) mpuMeHsTCS Ha OJHOBAIBHBIX M IBYXBaJIbHBIX cynax. B
KauecTBE JBIDKUTEICH MOTYT IPUMEHATHCS IPEeOHBIE BUHTHI C MIPSIMOM Nepeaavyeil Bpallaionero MOMeHTa
ot I'D]] wiu BUHTO-pYJIEBBIE KOJOHKH.

Ha puc. 2.2-1 npusenena crpykrypHas cxema O9C ¢ HOJHBIM paclpeneieHneM BblpaOaTbIBaeMON
JNIEKTPOIHEPIHU Ha TOCTOSHHOM Toke ¢ ABymsa ['DVY, manooboporaeiMu ['DJl m mpsmoil mepemaueit
BpAIllAIONIET0 MOMEHTA Ha BHHT.

B mannoit cxeme ['A 1 paboTtaroT ¢ mepeMeHHOW YaCTOTON BpAIIEHHUsT M BHIPA0ATHIBAIOT AIICKTPOIHEPTHIO
TIEPEeMEHHOT0 TOKa, KOTOpasi 4epe3 MOIyIpPOBOAHUKOBEIE BhIIpsMuTenn 2 moctymnaer kK ['PLL mocrosHHOTO
toka 3. Ot I'PII] 3 momyuaroT nMuTaHHe MOMYNPOBOAHMKOBBIE HHBEPTOPEI [ DY 4.

I'2]] mepeMeHHOro TOKa 5 MONYdYalOT MUTaHHE OT MHBEPTOpa 4 M MPUBOIAT B IBIKCHHE TPEOHBIE
BUHTHI 6. 'DJ[ 5 BBINONHEHBI PEBEPCUBHBIMU U B MPOLECCE AKCIUIyaTaluu JaHHBIX ['DY Bo3MOkeH uX
MEPeXOo/ M3 JIBUTATEILHOTO B TEHEPATOPHBIN PEXXUM PaOOTHI.
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[NogpynuBaroiee ycTpoiictBo // u 00IIecy10BbIe IPUEMHUKH JIEKTPOIHEPTHH 9, MOITyJatoT TUTaHNE
ot I'PILl mocrosiHHOTrO TOKa 3 MOCPENCTBOM aBTOHOMHBIX MHBEPTOPOB 7, /() M MOHMKAIONIUX CHUIIOBBIX
TparchopmaTopos §.
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Puc. 2.2-1 CrpyxrypHas cxema D3C ¢ IMOJIHBIM pacnpeleieHleM BbhIpabaThIBaEMOH 3IEKTPOIHEPTUH Ha MTOCTOSIHHOM TOKE
U CUCTEMOH 3JIEKTPOABMKEHUS C MPSIMON Iepefadyeil Bpalarolero MOMEHTa Ha BUHT:
1 — nuzenb-reHepaTopsl; 2 — NOIynpoBOAHUKOBbIE Beipamureny; 3 — ['PII nocTossHHOrO TOKA;
4 — TOYTIPOBOAHUKOBBIE HHBEPTOPHI ' DY 5 — rpeOHOM 2IeKTpoABUTATENb; 6 — TPeOHON BUHT;
7 — TOJIYIPOBOJHUKOBBI HHBEPTOP OOMIECYIOBBIX MIPUEMHHIKOB; 8 — CHJIOBOW MOHIKAIOLINN TpaHC(HOpPMATop;
9 — 001IecyI0BbIC IPUEMHHUKH JIEKTPOIHEPTUH IIEPEMEHHOT0 TOKa; /() — MONyIPOBOAHUKOBEI HHBEPTOP MOAPYIMBAIOLIETO
ycTpoiicTBa; /1 — moapynuBaromiee YCTpOHUCTBO; /2 — 00IIeCynoBble TPHEMHHKH 3JICKTPOIHEPTHH TOCTOSHHOTO TOKa

B nannoii cxeme ['D]1 5 MmoxkeT paboTaTh Ipu TOPMOKEHUU B TEHEPATOPHOM PEKUME C peKymnepanuen
AIEKTPOSHEPTUHU B CYIOBYIO CETh MOCTOSHHOTO TOKAa M Ha MepBUYHBIC ABurarenu. [' D] 5 BwimonHseTcs
PEBEPCUBHBIM.

B O5C BO3MOXHO TMONKITIOYEHHE W MUTAHHE CYIOBBIX NMPHUEMHUKOB 3JEKTPOIHEPTUH IMTOCTOSHHOTO
Toka /2 HenocpeacTBeHHO K I'PII] 3 moCTOSsHHOTO TOKA.

Ilo manHO# cxeme Moryt cTpouThca OOC Ha 06a3e 0OpaTUMBIX BaJIOTEHEPATOPHBIX YCTAHOBOK,
UMEIIUX BO3MOXHOCTh paboTaTh KakK B JBUraTCIIbHOM, TaK M TCHEPATOPHOM pEKHME.
[MpuHIMTIHATIEHOTO PA3IUYHS B TOMOJIOTHH ITOCTPOoeHHS cXxeMbl DDC ¢ 00paTHMBIMH BaJOT€HEPaTOPHBIMU
YCTaHOBKaMU ¥ KOMOMHHPOBAHHBIMU TPOITYJIECUBHBIMU KOMILIEKCAaMH He OyJieT.

Ha puc. 2.2-2 mpusenena crpykrypHas cxema D9C ¢ IMOJHBIM pacIpeneicHueM BhIpadaThIBacMOM
AJICKTPOIHEPTUM Ha TOCTOSHHOM TokKe ¢ omHoBanmbHOW COJl u aByms ManooboporHeimMu ['DJ] 5
BKIIIOYCHHBIMA B TaHJEM C NPSIMOI Iepenadell BpallaloImlero MOMEHTa Ha BHHT 6. BmecTo nByx
tpexdazupix ['D)] B mannoit cxeme COJ] moxker mpumensiteest ['D)] ¢ nBymst u Oonee TpexdazHbIMU
00MOTKaMH.

Ha puc. 2.2-3 mpuBenena crpykrypHas cxemMa OOC ¢ TMOTHBIM pacrpelesieHHeM BbIpabaTbiBacMoin
3NEKTPO3HEPTUH Ha MOCTOSIHHOM TOKe ¢ ByMs [' DY 1 MexaHuueckMMHU BUHTO-pyJieBbIMU KosoHKamu (BPK).

Ommuue ganHoM O3C OT mpeAbIIyLIeH 3aKIIoyaeTcsl B UCTIONB30BaHUU B KauecTBe Apwkureneir BPK 6
¢ pacnonoxxenueM '/ 5 B kopmyce cynHa.
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Puc. 2.2-2 Crpykrypras cxema 3C ¢ MOJIHBIM paclpeleiCHUEM BhIpaOdaThIBAEMON JIEKTPOIHEPTHU Ha IMOCTOSTHHOM TOKE
C O/IHOBAJIbHOW CHCTEMOMW DJIEKTPOABWKEHHUS U MPSIMOM Nepenayeil Bpaliaroniero MOMEHTa Ha BUHT:
I — nu3enb-reHeparopbl; 2 — NOTYNPOBOAHUKOBEIE BhIIpsmuteny; 3 - ['PLI mocTtosiHHOTO TOKA;
4 — noxynpoBOJHUKOBBIE MHBEpTOPHI ['DY; 5 — rpebHOIl anekTpoaBUrarens; 6 — rpeOHOI BUHT;
7 — TOJYIPOBOHHUKOBBII HMHBEPTOP OOLIECYIOBBIX IPHEMHHUKOB; § — CHJIOBOH IOHMXAIOLIMI TpaHChOopMaTop;
9 — obImecynoBbIe MPUEMHHKHU JJIEKTPOIHEPTHH NIEPEMEHHOT0 TOKa; /() — MOJIyIIPOBOAHUKOBEIH HHBEPTOP MOAPYIHBAIOLIETO
ycTpoiictBa; /] — mogpynuBaromee yCTporucTBo; /2 — oOmiecynoBble TPHEMHHUKH 3JIEKTPOIHEPTHH OCTOSIHHOTO TOKa
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Puc. 2.2-3 CrpyxrypHrast cxema O9C ¢ HOJHBIM pacHpe/elIeHHeM BeIpadaTeIBaeMOH AJIEKTPOIHEPIHU Ha IIOCTOSHHOM TOKE
¢ aByma 'OV u mexanudyeckumu BPK:
1 — nu3enb-reHepaTopsl; 2 — MOTyNPOBOIHUKOBBIE BhIpsiMuteny; 3 - I'PLL] mocTostHHOTO TOKA;
4 — NoIynpOBOAHUKOBEIE HHBEPTOPHI ['DY; 5 — rpeOHOI AneKTpoABUraTesb; 6 — BUHTO-PYJIEBbIE KOJIOHKHY;
7 — TMOJIyIPOBOIHHUKOBBIII HHBEPTOP OOILIECYIOBBIX PHUEMHHUKOB; § — CHJIOBOH HOHMKAIOLIMI TpaHchopMmaTop;
9 — o01ecynoBbIe MPUEMHHKHU JJIEKTPOIHEPTHH MEPEMEHHOT0 TOKa; /() — MOJIyIPOBOAHUKOBEIH HHBEPTOP MOAPYIMBAIOLIETO
ycTpoiicTBa; /] — moApyauBaromiee yCTpoicTBo; /2 — 00IIecy0Bble IPUEMHHUKH JIEKTPOIHEPTUH TIOCTOSTHHOTO TOKa
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TopMokeHue U peBepc CyaHa B TaHHOM cllydae OCyllecTBisieTcs: myTeM pazBopora BPK 6, u nepexon
B TCHEPATOPHBIA peskuM padoTsl ['D]] 5 mpu TOpMOKEHUH CyqHA B JaHHOM CIIydae MCKITIOYaeTCs.

I'3]1 5 BEIMOTHAETCS CPETHEOOOOPTHHIMI M PACIIONIaracTCsl B KOPITyCe CyIHA.

Ha puc. 2.2-4 mpusenena crpykryprHas cxema D9C ¢ MOIHBIM pachpeeleHIeM BhIpabaThIBacMOM
JIEKTPOIHEPTUM Ha MOCTOSTHHOM Toke ¢ AByMs 'OV u anexrpuueckumu BPK 6. 'Ol 5 pacmonaraercs
BHyTpH rougoisl BPK 6.

[Ipu pacrronoxkennu ['D]1 5 BHyTpH BPK 6, a5mexkTpudeckre MaIiHbl BEITIOTHAIOTCS MaJT0OOOPTHBIMH.

B nmamapix C3]] BosmokHa pabora I'DJl 5 B pexxmme TeHeparopa, KOTJa MO JEWCTBHEM ITOTOKOB
Haberaromieil BoAbI IPU TOPMOKEHUH cynHa TpeOHo BUHT BPK 6 mepexoanT B ruapoTypOWHHBIN peKUM
paboTHI.
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Puc. 2.2-4 Ctpykrypras cxema D3C ¢ TOJHBIM paclpelelecHHEM BBIpaOdaThIBAEMON IEKTPOIHEPTHU HA MTOCTOSHHOM TOKE
¢ mByms 'OV U 3IeKTpHYeCKUMH BUHTOPYIEBBIMH KOJTOHKAMU:
1 — nu3enb-reHepaTopsl; 2 — MOTyNpPOBOTHUKOBBIE BhIpsiMuTeny; 3 — I'PIL mocTosHHOTO TOKa;
4 — noIynpOBOAHUKOBEIE MHBEPTOPHI ['DY; 5 — rpeGHO AneKTpoABUraTesb; 6 — BUHTO-PYJIEBbIE KOJOHKHY;
7 — TIOJYIPOBOIHHUKOBBII MHBEPTOP OONIECYIOBBIX IPHEMHUKOB; § — CHJIOBOH IOHMKAIOMHMI TpaHChOpMaTop;
9 — ofmmecynoBbIe MPUEMHHKH JIEKTPOIHEPTHH TIEPEMEHHOTO TOKa; /() — MOJYIIPOBOJHUKOBEIH HHBEPTOP IOAPYIHBAIOLIETO
ycTpoiicTBa; // — moApyauBaromiee yCTpoicTBo; /2 — 00IIecyoBble IPUEMHHUKH JIEKTPOIHEPTUH TTIOCTOSTHHOTO TOKa

3 ICTOYHUKH NOAIIUTKHA TOYKHU KOPOTKOI'O 3AMBIKAHUSA

HcrouynnkaMu TOATMMTKH TOYKH KOPOTKOTO 3aMbIKaHWS (K.3.) B DDC c pacmpeneeHneM 3JIeKTPO-
OHCPrur Ha NMOCTOAHHOM TOKC MOTYT 6I:ITI:I

BEHTUJIbHBIC TEHEPATOPHI MEPEMEHHOTO TOKA;

MOIIHBIA CY0BOM YaCTOTHO-PETYIUPYEMbIN 3JEKTPONPUBOJ, BKIOYAs TPEOHON JIEKTPONPUBO WIIH
ANIEKTPOINIPHUBO] MOJIPYIHBAIONINX YCTPOUCTB;

00IIeCYIOBOI HE PEeryNupyeMbIid SJIEKTPOIIPUBOI, B TOM YHUCIIE TIEPEMEHHOTO HJIHM IIOCTOSIHHOTO TOKA;

CTaTUYCCKUC HAKOIMUTCIU DJJICKTPOSHEPTHHU, B TOM HYHUCIC KOHACHCATOPHBLIC WJIM AKKYMYJISATOPHBIC
Oarapen.
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3.1 BenTuibHbBIE reHEPATOPHI.

OCHOBHBIM HCTOYHHKOM OJIIEKTPODHEPTHH Ha CyAax SABIAIOTCA TeHeparopHble arperatsl (['A).
I'A coctosT 3 npuBogHoro asurarens (I1/]) u snekTpudaeckoro reHeparopa.

B xauectse I/l MOTyT mpuMeHAThHCS AU3ENb WIKM TypOuHA. THI ABUraTesst He OKa3bIBAaeT BIMSHUS Ha
BEIWYMHY yAapHOro Toka K.3. OT wactorsl BpamieHus [IJl 3aBUCHT KOHCTPYKTHBHOE MHCIIOJHEHHME WU
KOJIMYECTBO TOJNIOCOB 3JIEKTPUUYECKOTO reHeparopa. [Ipu BO3HUKHOBEHHMH TOKa K.3. MPOBajia YacCTOTHI
BpaieHust 1]l B mepBbiif MOMEHT BpEMEHU HE ITPOUCXOJIUT.

B kadecTBe 3JEKTpHYECKHX TeHEPATOpOB Hamboliee MIMPOKOE MPHMEHEHHE HAIIM CHHXPOHHBIE
TpexdazHble TeHEepaTOpbl C DIEKTPOMArHUTHBIM BO3OYKICHHEM M SIBHO BBIPRKEHHBIMU IOJIOCAM.
B nmocnennmne rombl HaxoOAT NpPUMEHEHHE CHHXpOHHBIE TeHeparopel (CI) ¢ Bo30yxaeHHeM OT
MOCTOSHHBIX MarHuToB. Ha cymax HeOGombpmioro Bomomsmenienus ucnoib3ytor CI' ¢ nByms u Ooiee
Tpex(ha3HIMH 0OMOTKAMHU.

B cocrta BenTmnsHOTO rereparopa (BI) momumo CI' BXOAUT TOTYIIPOBOTHUKOBEINA BRITPSIMHUTENH. B
OONBIIMHCTBE CITy4aeB BBIIPSIMUTENH CTPOATCS MO MOCTOBOM cxeMe. BO3ZMOXKHO MOCIEA0BATEIHHOE HITH
napasuiellbHOe BKJIFOYSHHE JIByX M 00JI€€ MOCTOBBIX BBIIPSMHUTEICH.

[TomympoBOMHUKOBEIE BBEIIPSMHUTENN MOTYT OBITH BBIITOJHEHBI:

Ha Iuojax — HeynpasisieMmble BermpsaMutenu (HB);

Ha THPHCTOpax — ympasisieMble BepsaMutenn (YB) ¢ amminTynHo-(pa30BbIM yIIpaBIeHUEM;

Ha TPaH3UCTOpPaxX — MOJHOCTBIO YNpaBisgeMble WIH aKTUBHBIE BIIpAMUTENH (AB).

Ha Bxome HB mnu YB Moryt ycranaBiuBarkcsi TpaHcopMaTopsl, Ha Bxoae AB ycranaBnmBaetcs

HpOCCCHL.
TuroBbIe CTPYKTYpPHBIE CXEMBI MOIYPOBOAHUKOBBIX BBIIPMUTEIICH MPEACTaBICHBI Ha puc. 3.1-1.
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Puc. 3.1-1 CtpykTypHbIe CXEMbI IOIYIPOBOJHUKOBBIX BBIIPSIMUTEICH:
a — HeyNpaBIIeMbIH BHINIPIMHUTEND; 6 — yIPaBISEMBbI BBHIIPSIMHUTEIb; 6 — aKTUBHBIN BBIIPSIMUTENb
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ITpu ucnons3oBanuu Heynpasisiemoro BeinpsiMutensi (HB) B kauecTBe renepatopa npumensiercst CI' ¢
JJIEKTPOMArHUTHBIM BO30yxaeHHeM. IlocTOSHCTBO HampspkeHHMsS Ha BXOJE BBINPSIMUTENS M B LENHU
noctossHHOTO Toka ODC OCymecTBIAETCS 3a CYET CHCTEMBl aBTOMAaTHYECKOTO PETYIHPOBAHUS
Hanpsoxeans (CAPH) c BozaeiictBuem Ha 0OMOTKy BO30yxaeHust CI.

IIpu ucnons3oBanuu ynpasisiemoro Beinpsamurens (YB), B coctase BI, BosmoxHo npumenenne CI ¢
3JICKTPOMArHUTHBIM BO30Y>KACHHEM WM HA MOCTOSHHBIX MarHUTax. [IOCTOSIHCTBO HampspKEHHS B LEHH
noctossHHOro Toka 22C ocymiecTBisiercs 3a cueT coBMecTHoro neictBus CAPH cuHxpoHHOrO
TeHepaTopa W CHCTEMbl UMITYIhCHO-(ha3oBoro ympasieHus YB. Ilpu ucmomp3oBanmm B cocraBe BIT
AKTUBHBIX BBIIPSIMHUTENEH MOCTOSHCTBO HAMpPSDKEHHS B CETH MOCTOSHHOTO Toka DDC obecreunBaeTrcs
CAPH BrinpsiMuTesns.

TumnoBble CTPYKTypHBIE CXEMBl BEHTHJIBHBIX I'€HEpaTopoB Ha 0a3e HeymnpaBlsieMbIX BBIIPSMHUTENCH
npejcTaBieHbl Ha puc. 3.1-2.
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Puc. 3.1-2 CtpyKkTypHBIE CXeMBl BEHTHJIBHBIX T€HEPATOPOB Ha 0a3e HEYIPaBIAEMbIX BBIIPSIMUTEINCH:
a — BT ¢ mectunynscubiM HB; 6 — BT ¢ mectunynscapiM HB n 1ByxOMOTOUHBIM TpaHchopMaTopoM;
6 — BI' ¢ nBenaguarumynscHsiM HB 1 TpexoOMOTOYHBIM TpaHC(hOpMaTOpOM:

1 — IpUBOHOM ABUTATENb; 2 — CHHXPOHHBIA T€HEPaTop C AJIEKTPOMATHUTHBIM BO30YXKIICHHEM;

3 — MOCTOBOH BBIIPSIMUTEINB; 4 — TpaHc(opMaTop

Ha puc. 3.1-2, a npencrasnena ctpykrypHasa cxema BI' ¢ mectunynscHbiM HB. Jlanuwiii BI' moxer
paboTtark Kak C MOCTOSHHOM, TaK U ¢ IepeMeHHON 4acToTol BpateHus. [10cTOSHCTBO HANpsHKEHUS B CETH
noctosaHOro ToKa IIC ocymectsusercst CAPH CT.

Ha puc. 3.1-2, 6 nmpuBeneHa ctpykrypHas cxema BI' ¢ mectumynscapiM HB u nByxOMOTOYHBIM
MOBBIIAONIMM TpaHchopMaropoM. PerynupoBaHue HalpsKEHUS OCYLIECTBISETCS aHAJOIMYHO INpenbl-
Iymeit cxeme 3a cuetr coBmectHoro aerictBusi CAPH reneparopa.
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Ha puc. 3.1-2, 6 mnpencraBinena cTpykTypHas cxema BI' ¢ nenagnatunynscHeiM HB u
TpexoOMOTOUHBIM TpaHchopmaropom. Jlarasie BI' mpumensiores B 99C ¢ YaCTUYHBIM pacipeneicHHeM
ANIEKTPOIHEPTHH Ha MTOCTOSHHOM Toke. B manHOM cimydae ['A paGoTaeT ¢ MOCTOSIHHOM 4acTOTO BpalieHus
u CI' mogxmiogaercs k ['PI] mepeMeHHOTO TOKa, OT KOTOPOTO IOCPEACTBOM TPEXOOMOTOYHOTO
TpaHcopmaTopa u aABeHaauarunyiascHoro HB monmywaer nutanue [P mocTosiHHOTO TOKA.

TuroBsle CTPYKTYpHBIE CXEMBI BEHTHIILHBIX TEHEPATOPOB Ha 0a3e ymnpasisieMbIX Beinpsimureneit (YB)
npejcTaBieHbl Ha puc. 3.1-3.

a) _Hf
n=var
3
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Puc. 3.1-3 CtpyKTypHbIe CXeMbl BEHTUIBHBIX I'€HEpaTOpOB Ha 0a3e YIpaBIieMBbIX BBIIPSMHUTEINEH:
a — BT ¢ mectunynscubiM YB u CIU ¢ 371eKTpOMarHUTHBIM BO30YXK/ICHUEM;
6 — BT" ¢ mectunynscupiM YB u CI' Ha TOCTOSIHHBIX MarHUTax
1 — IprBOIHOM IBUTrareNp; 2 — CHHXPOHHBIN reHepaTop; 3 — MOCTOBOH IIECTHITYIILCHBIA BBIPSIMHUTENb

Ha puc. 3.1-3, a npuBenena crpykrypHas cxema BI' ¢ mectumynscabiM YB u CI' ¢ 3ieKTpoMarauT-
HBIM BO30y>keHHeM. [10CTOSHCTBO HAaNpsHKEHNA B LEMH MOCTOSHHOTO Toka DOC ocyIecTBIsIeTcs 3a CUeT
cosMmectHoro neicteus CAPH CI' u VB.

Ha puc. 3.1-3, 6 npencraBnena crpykrypHas cxema BI' ¢ mectunynscasiM ¥YB u CI' ¢ Bo30ykaeHneM
Ha MOCTOSHHBIX Maruutax. [I0cTOSIHCTBO HanpsKEHHs B LEMH MOCTOSIHHOTO Toka O9C OCYyIIECTBIAETCS
3a cuetr CAPH VB.

TumoBas cTpyKTypHas cXeMa BEHTHJIbHOTO TeHeparopa Ha 0a3e aKTMBHOTO BBINPSMHUTENS MpPEACTaB-

neHa Ha puc. 3.1-4.
n=var I

Puc. 3.1-4. CtpykTypHasi cxeMa BEHTHJIBHOTO T€HepaTopa Ha 0a3e aKTHBHOTO BBIIPSIMHTEIS:
1 — IpUBOIHON ABHUTATENb; 2 — CHHXPOHHBIA T€HEpaTop ¢ BO30YXICHHEM Ha MOCTOSHHBIX MArHHUTAX;
3 — MOCTOBOM IIECTUIYJILCHBIA aKTUBHBII BBIIPSIMUTENb; 4 — APOCCEID
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B cxeme BI' 3a cuer mpumeHeHuss AB BO3MOXHO MOIEP)KUBaTh HAIPSDKEHUE B IETH IMOCTOSHHOTO
TOKa OT HOMHUHaJIbHOrO HamnpspkeHus CI' u Bblle.

3.2 I'pedHbIe dIeKTpUUYECKHEe YCTAHOBKH.

HcrouynnkaMu MOAMMUTKE TOYKH K.3. B DOC ¢ pacupeeiecHueM dIEKTPOIHEPTUN Ha TIOCTOSTHHOM TOKE
MOTYT OBITh JCKTPUYCCKHE ABUTATEIN YACTOTHO PETYIUPYEMOTO 3JICKTPONPHUBOIA, K KOTOPBIM, MPEKIIE
Bcero, cienyer otHectd ['D)] cucteM 3JeKTPOIBMKEHUS U MOAPYIUBAIOIINX YCTPOHCTB.

I'DY cocTosT U3 moNynpoBOHUKOBBIX aBTOHOMHBIX MHBEPTOPOB, 'O/ U ABMxKUTEEH.

IIpuHTMTIIANBHAST CXeMa MOCTOBOTO aBTOHOMHOTO HHBEPTOPA, HCIONB3yeMoro B ['DY, npencrasiena

Ha puc. 3.2-1. .
12 Jé J;}

-

Puc. 3.2-1 ABTOHOMHBIN HUHBEPTOP

WHBepTOp COCTOHUT M3 ABYX Tpex(a3HbIX MOCTOB, BKIIIOYEHHBIX BCTPEUHO-TIAPAIIICIIBHO, COOpaHHBIX Ha
TpaH3UCTOpax U auopax. [lapamiensHo KakAoMy TPaH3UCTOPY BCTPEUHO-MAPaUICIbHO BKIIOYEH MOIYIIPO-
BOJIHUKOBBIN IHON. B CBSI3M ¢ 3TUM MHBEPTOpP CTaHOBUTCS OOPATHMBIM, W NPHU BOSHUKHOBEHUH K.3. B CETH
MOCTOSTHHOTO ToKa ['JJ mepexomuT B pekuM TeHeparopa W MOAMHUTHIBAET TOUKY K.3. TOKOM, ITPOTEKAFOITAM
yepe3 HEYMpPaBIsiEMbId MOCTOBOM BBIIIPSIMUTENb, BHIIIOJHEHHBIA Ha TMOJAX.

Ha Bxoge AU HanpspKeHUs] YCTaHABIMBAIOTCS KOHAEHCATOPHBIC Oarape, KOTOpBIE TAaKKe SIBISIOTCS
VCTOYHUKOM THOAMUTKH TOYKH K.3. B IIETIH IOCTOSIHHOTO TOKA.

B kauectBe mpmxkuteneit B DY MoryT npuMeHSAThCS TpeOHBIE BUHTHI M BHHTO-PYJEBBIE KOJIOHKH.
B kadectBe TpeOHBIX BHHTOB B COJl Hambosiee MmMUpPOKOE NPHMEHEHHE HAIIIN TPEOHBIC BUHTHI
¢ukcupoBanHoro mara. s nmpuBona rpeOHBIX BHHTOB HCIIONB3YIOTCS MalloOOOpPOTHBIE WM CPEIHEO-
6opotusie I'D/l. B mocnennem ciyyae ']l coequHeH ¢ BaJONPOBOAOM Yepe3 PEAYKTOD.

Tunosas ctpykTypHas cxema ['DY ¢ npsMoil nepenayeil Bpallalolero MOMEHTa Ha BUHT IpUBEICHA
Ha puc. 3.2-2.

B xauectBe I'DJl MOryT NpHUMEHSTHCS ACHUHXPOHHBIE W CHHXPOHHBIE JJIEKTPOJBHUTATENH C
AIIEKTPOMArHUTHBIM BO30YKJICHUEM WIIH ¢ BO30OYKICHHEM Ha MOCTOSHHBIX MarHUTaX.

B cxeme, npeacraBnenHoi Ha puc. 3.2-2, I'OJ] aBnsfeTcsl peBEpCUBHBIM U MOXKET IPU TOPMOKEHHUU
CyZIHA TEePEXOANTh B T€HEPATOPHBIA PEKUM pabOTHI.
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Puc. 3.2-2 CrpykrypHas cxema 'OV ¢ npsmoii nepenaueii Bpaliaromero MOMEHTa Ha BHHT:
1 — TOYTIPOBOAHUKOBBIN WHBEPTOpP; 2 — TpeOHO AnekTpoaBHraTels; 3 — rpeOHON BUHT (DPMKCHPOBAHHOTO IIara

IIpu omnoBanpHOU CDJ] Bo3MOXHO coemuHeHue nByX ['D]] B TaHIeM WiIH NMPUMEHEHHUE IABYXBIKOP-
HeIX ['D]] ¢ nByms u Gonee TpexdpaszHBIMH 0OOMOTKAMH.

Ha puc. 3.2-3 npuBenena Tumosasi CTpyKTypHas cxema ['OY ¢ KoMOMHMPOBAaHHBIM MPOIYJIHECHBHBIM
KOMIUTekcoM. B mamHOW cTpykTypHOH cxeme ['D]] 2 sBisgeTcs cpeaHEOOOpPOTHBHIM W BEHITIOJHEH Ha
YaCTHYHYIO MOITHOCTH MPOITYJIHCHBHOTO KOMIIJIEKCA.

B pexxume nmosnoro xona ['9/] 2 u miaBwbii apurarens ([1) 3 coBMecTHO pabOTarOT Ha rpeOHOM BUHT J,
o0ecreunBasi MaKCUMaJIbHYIO CKOPOCTh CyZHA.

B pexume sxoHOMuuHOTO X0na [/l 3 mpuBOOUT B ABMKEHHE Kak rpeOHOW BUHT 5, Tak u [D]] 2,
KOTOpBIN, paboTas B peXUMe TeHepaTopa, BhIpadaThIBaeT JIEKTPOIHEPTHIO IS MMUTAHHUS OOIIECYTOBBIX
MIPUEMHHUKOB AJIEKTPOIHEPTHH.

B pexume mamoro xoma I['DJl 2, momywas muranus or [A, oOecriedmBaeT IBIKEHUE CYIHA
camoctostenbHo. [Jl 3 B paboTe He y4acTByeT U OTKIIOYAETCA OT peryKropa My(TOH.

& 1 2
/]

.—\ﬁ__ i 5

Puc. 3.2-3 CrpykrypHas cxema BcriomorarenbHol ['DY ¢ KOMOMHHPOBAaHHBIM MPOIYJIbCUBHBIM KOMILIEKCOM:
1 — MoMyTIPOBOTHUKOBEII MHBEPTOP; 2 — TPeOHOM AIIEKTPOABHUTaTENb; 3 — IIaBHBIN JBUTATEIb;
4 — penykrop; 5 — rpeOHOI BHHT;

[To aHamornyHOM cxeMe CTPOATCS MHOTO(QYHKIMOHAJIBHBIC BaIOreHEPaTOPHbIE YCTAaHOBKH, B KOTOPBIX
BAJIOTEHEPATOP MOXET padoTaTh KaKk B T€HEPATOPHOM pEXUME, TaK U PeXHUME IPeOHOTO 3IEKTPOIBUTA-
TeJs.

TumoBsie cxemsl ' DY ¢ BUHTOPYNIEBRIMH KOJIOHKaMH TIPEICTABICHBI pHc. 3.2-4.

B ctpykTypHOii cxeme, mpeacraBieHHON Ha puc. 3.2-4, a 'O/ 2 BeIOTHAETCS CPeIHEOOOPOTHBIM U
pacronaraercsi B Kopiyce cyaHa. [eHeparopHbiii pexum pabotel D]l 2 BO3MOXKEH KpaTKOBPEMEHHO
TOJIBKO B Cllyyae BO3HMKHOBEHHUS K.3. PaboTa BUHTa B pexuMme THMAPOTYPOMHBI B JaHHBIX YCTaHOBKax
UCKITFOUAETCSL.
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B I'DY mnpencrasnenHoit Ha puc 3.2-4, 6 ['D]] 2 BhimonHsAETCS MallOOOOPOTHBIM U pacrojiaraeTcs B
koprryce BPK 4. I'eneparopusiit pexxuM padotsl '] 2 BO3MOXKEH Kak B clTydae BOSHUKHOBEHHS K.3., TaK U
mpu paboTe BHHTA B PEXXUME THAPOTYPOUHEI.

B kaugectse I'Q/] B COJl ¢ BPK Hamun npuMeHeHHE aCMHXPOHHBIE U CHHXPOHHBIE DJICKTPUUICCKUC
MAIUHBI ¢ 3JICKTPOMAarHUTHBIM BO30Y>KACHUEM MM BO30YKIECHHEM Ha IMOCTOSIHHBIX MarHUTaXx.

KonmuectBo momtocoB cunxpoHHoro I'DJl 3aBucur OT wactorsl BpameHus. Kak mpasuino, I'OJ]
BBITIOJIHSIOTCS Tpex(a3HbIMU, pexe — ¢ OByMs U Oonee Tpex(]a3HbIMU 0OMOTKaMH.
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Puc. 3.2-4 CtpykrypHbIe cxeMbl [ DY ¢ BUHTOPYICBBIMH KOJIOHKAMHU:
a — I'DY ¢ mexanmyeckoir BPK; 6 — 'OV ¢ snexrpuyeckoit BPK
1 — oNMynpOBOAHUKOBBINA MHBEPTOP; 2 — rpeOHOIl dekTpoaBUraTelns; 3 — Mexanndeckas BPK;
4 — snexrpuueckas BPK

3.3 O6uiecynoBbie MPUEMHHKH JIEKTPOIHEPTHH.

3.3.1 OGuecynoBbie MPUEMHUKH AJIEKTPOIHEPTHU ITEPEMEHHOTO TOKA.

HcrounnkaMy MOJMUTKHY TOUKH K.3. B DDC ¢ pacrpeieneHueM JIeKTPOIHEPT U Ha TOCTOSTHHOM TOKE
MOTYT SIBJISITHCSl OOLLECYJOBbIE IPUEMHHUKH 3JEKTPOIHEPTUH MEPEMEHHOTO HIIM MTOCTOSHHOTO Toka. [Ipu
3TOM OOIIECYOBbIE NMPUEMHUKU 3JIEKTPOIHEPTUM MOTYT IOJIYy4aTh NMUTAHUE OT PACHPEACITUTEIHLHOIO
IIMTa TTOCTOSHHOTO WJIM TIEPEMEHHOTO TOKA.

Haubomnpiee mpuMeHeHNe Ha Cyax B KauecTBE 00IIeCyI0BbIX MPHEMHHUKOB ITEPEMEHHOTO TOKa HaIIIel
ACHHXPOHHBIN HEpEeryaupyeMbIi 3IeKTpONpuBOA. B cilyyae BO3ZHMKHOBEHHS K.3. aCHHXPOHHBIE MAaIMHBI
NePEXOAAT B TeHEPAaTOPHBIN pexuM padoThl. CTaTuueckas o0IecyoBasi Harpy3ka B MOANUTKE TOYKH K.3.
HE y4acTBYeT.

B 399C ¢ yacTuyHBIM pacipenereHHeM 3JIEeKTPO3HEPIHH Ha MOCTOSHHOM TOKE CYAOBBbIE HMPHEMHUKH
MIEPEMEHHOI0 TOKa MoirydatoT nuranue ot ['PII mepeMeHHOro Toka W Mpu BO3HMKHOBEHUM K.3. Ha ['PILI
MIOCTOSTHHOTO TOKA MX TOK MOANHUTKA CYMMHPYETCSl C TOKOM MOANMUTKH T'€HEPaTopoB U MPOTEKaeT K MECTY K.3.
4yepe3 TpaHCOpMaTop U HOIYHIPOBOIHHUKOBBIH BBIIPSIMUTENb.

Cxema MOKITIOUeHHs 00IIecyIoBoi Harpy3Kku nepemernoro toka Kk I'PIL mepemennoro Toka B 99C ¢
YaCTUYHBIM paclpe/ielIeHneM 3JIeKTPO3HEPTUH Ha TIOCTOSHHOM TOKE IpeacTaBieHa Ha puc. 3.3.1-1.
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Puc. 3.3.1-1 Cxema moakitoueHus 00IIeCyJ0BON HATPY3KH MepeMeHHOro Toka B DDC ¢ YaCTHYHBIM pacIpenesicHueM
JIEKTPOIHEPTHH HA MOCTOSHHOM TOKE:
1 — renepatop; 2 — I'PIL] nepemenHOTO TOKA; 3 — CHJIOBOH MOHIKAIOIMH Tpanchopmarop 'OV,
4 — MoNyNpOBOAHUKOBBIN MHBEPTOP; 5 — paCHpeNeUTENbHBINA IUT MOCTOSHHOTO TOKa;
6 — oburecynoBast Harpy3Ka IepeMeHHOrO TOKa

IIpu pacuerax Toka k.3. B OOC c pachpeneieHUEM O3JIEKTPOIHEPTUH Ha IOCTOSIHHOM TOKe
001ecy10BOil aCHHXPOHHBIM 3JEKTPONPHUBOA 11€7I€CO00pa3HO 3aMEHSTh SKBUBAICHTHBIM 3JIEKTPOIBUTA-
tesieM. Cratudeckasi oOuiecynoBas Harpys3Kka B IOAMUTKE TOYKHU K.3. HE Y4acCTBYeT.

Cxema TOAKIIOYEHHUS SKBHUBAJICHTHOTO 3iekTpoaBurareidst B ODC ¢ 9aCTUYHBIM paclpeieieHneM
3JIEKTPOIHEPTHH Ha IMOCTOSHHOM TOKe IpHBeJeHa Ha puc. 3.3.1-2.

LN
NN\

Ecae o |

l
I

Puc. 3.3.1-2 Cxema NOAKIIIOUCHUS SKBUBAJICHTHOTO 3JeKTpoaBHrares B 99C ¢ YaCTUYHBIM PacIpelelICHUEM IEKTPOIHEPTUH
Ha IOCTOSTHHOM TOKe:
1 — renepatop; 2 — I'PIL] nepemMeHHOTO TOKa; 3 — CHIIOBOM MOHMXaromuil TpaHcopmarop ['DY;
4 — MOoNyNpOBOAHUKOBBIN MHBEPTOP; 5 — paclpeleUTeNbHBINA IUT MOCTOSHHOTO TOKa,;
6 — SKBHUBAJICHTHBIN 3JIEKTPOJBHUIATENb

B 99C ¢ nonHeIM pacpenesieHueM JIEKTPOIHEPTHH Ha TOCTOSHHOM TOKE CYIOBbIE NMPHUEMHHUKH
MEPEMEHHOT0 TOKA TOJIy4aroT MUTaHWE OT BTOPUYHOrO pacipenenurensHoro muta (PLL) mepemenHoro
Toka. B cBoto ouepenp PII mepemeHHoro Toka moaxiroueH K ['PI] mocTosHHOro TOoka MOCPEICTBOM
MTOHIKATOIIIETO TBYXOOMOTOUHOTO TpaHC(hopMaropa U aBTOHOMHOTO MHBepTOopa HampshkeHus (AN).
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AU nHanpspkeHust SABISETCS OOpaTHMMBIM M BBHIMOJNHEH [0 CXeMe, NpecCTaBlIeHHOH Ha puc. 3.2-1.
B cBsi3u ¢ 3TUM IIpKU BO3HUKHOBEHUH K.3. B CETH IIOCTOSIHHOTO TOKA IOAMUTKA MOXET OCYLIECTBISTHCS OT
ACHHXPOHHBIX JJIEKTPOABHUTATENEH, KOTOpbIE B MOMEHT K.3. OyAyT KpaTKOBpEeMEHHO paboTarh B
TeHEPaTOPHOM peXHUME.

CxeMma MOIKII0OYeHUS 00IEeCyJ0BOH HArpy3ku nepemenHoro Toka K I'PII moctostaHOTO TOKa B D3C €
MIOJIHBIM PAaCHpeie/IeHHEM 3JIEKTPOIHEPTUH Ha MOCTOSHHOM TOKE IpeAcTaBieHa Ha puc. 3.3.1-3.
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Puc. 3.3.1-3 Cxema nonkirodeHus o0IIeCyI0BO HAarpy3KH nepeMeHHOro Toka B D0C
C MOJHBIM pacIpeelIeHHeM IEKTPOIHEPTHN Ha OCTOSHHOM TOKE:
[ — TP nocrosiHHOTO TOKA; 2 — aBTOHOMHBIA MHBEPTOP; 3 — CHJIOBOW MOHWKAIOLIUK TpaHchopmarop;
4 — obecynoBasi Harpy3ka
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IIpu pacuerax Toka k.3. B DDC c pacmpelelcHHeM OJJIEKTPOIHEPTHH Ha IOCTOSSHHOM TOKE
0011IeCyTOBOM aCHHXPOHHBIM 3JEKTPONPUBO/ 11e7€CO00pa3HO 3aMEHSITh SKBUBAICHTHBIM 3JIEKTPOJIBUTA-
teseM. Crarndeckasi oOliecynoBas Harpy3Kka B TOAMUTKE TOYKHU K.3. HE YYaCTBYET.

Cxema TOJKITIOYECHHSI SKBUBAJICHTHOTO ABUTaTe sl B DDC ¢ MONHBIM paclpeiesieHUEM dIEKTPOIHEP-
TUU Ha MMOCTOSHHOM TOKE IpelcTaBieHa Ha puc. 3.3.1-4.
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Puc. 3.3.1-4 Cxema MOIKITIOYEHUS SKBUBAJICHTHOTO dJIeKTpoaBuratesst B 90C
C MOJHBIM pPacIpeeNIeHHeM NIEKTPOIHEPTHN HA OCTOSHHOM TOKE:
1 — T'PII[ mocTostHHOTO TOKa; 2 — aBTOHOMHBIH MHBEPTOP; 3 — CHIIOBOM MOHIKAIOIIUK TpaHcdopmarop;
4 — SKBUBAJICHTHBIN 3JIEKTPOABUTATEIb OOLIECYIOBON HArpy3Ku

3.3.2 O0wecyaoBbIe MPUEMHHUKH 3JIEKTPOIHEPIUU MTOCTOSHHOTO TOKA.
W cTOYHHKOM NOANMUTKU TOYKH K.3. MOXET SBIATHCSA JIEKTPONPHUBOJ MOCTOSHHOIO TOKa,
noakodeHHbI k [P nnu PIL noctosHHOrO TOKA.
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DJEeKTPONPUBO MOCTOSIHHOTO TOKA MOJKIIIOYAETCS K MUTAMOIICH CETH MOCTOSIHHOTO TOKA MOCPEICT-
BOM TIyCKaTeJIsl WM MOJYIPOBOJIHUKOBOTO MPeoOpa3oBarelis MOCTOSHHO-TIOCTOSHHOTO TOKA.

Ha pwuc. 3.3.2 mpencraBieHa cxeMa MOAKIIOUCHHS HJICKTPOIPUBOAA MOCTOSHHOTO Toka K ['PII]
MOCTOSTHHOTO TOKA.

Puc. 3.3.2 Cxema monkiIro9eHus JIEKTPONPUBOAA IIOCTOSHHOTO TOKa
Kk I'PIIl mocTtossHHOTO TOKAa:
1 — TP mocTOSHHOTO TOKA; 2 — MOTYMPOBOIHUKOBEIM MPeoOpa3oBaTeib MOCTOSHHO-TIOCTOSIHHOTO TOKa;
3 — 2JEeKTPOJBUTATENb TOCTOSHHOTO TOKa

3.4 KonneHcaTropHble 0aTapeu.

B 23C c pacmpeneneHreM SIEKTPOIHEPTUN HA TOCTOSHHOM TOKE TOK IOAMUTKH TOYKU K.3. MOTYT
C03/1aBaTh KOHJICHCATOPHBIC OaTapeu.

KonneHcaropHble 6aTtapen MOTYT yCTaHABIMBaThCs Ha BBIXOZE BBINPSIMUTENCH, BXOJE HHBEPTOPOB
WM TOAKIIOYAThCSl HEMOCPEACTBEHHO K MIMHAM nocTostHHOro Toka I'PUI wnu PIL.

Cxema TIOAKIIIOYEHHS KOHACHCATOPHBIX Oarapeil B ceTw mocTosHHOTO Toka ODC mpencTaBiieHa
Ha puc. 3.4.

IIpu pacuerax Toka k.3. B D9C ¢ pacnpeieicHIeM 3JIEKTPOIHEPTUU Ha MMOCTOSTHHOM TOKE HE0OXOAMMO
OTJIENTLHO PACCUMTHIBATH TOK IMOAMUTKU TOYKH K.3. OT KKIOTO OJOKa KOHAEHCATOPHBIX Oarapeil.

IIpu k.3. HA MOOBIX LENSAX MIMH MOCTOSIHHOTO TOKA 3HAYMTENIHHOE BIMSHHE Ha yJapHbIE TOKU K.3.
JIIPYTUX TEHEPAaTOpPOB MOTYT OKa3aTh TOKH paspsna KOHICHCATOPOB TPH HAJIMYMH OOIINX IIeTeH
MPOTEeKaHMs yAapHOTO TOKa reHeparopa M TOKa pas3psia KOHJEHCATOPOB.

EMKOCTH KOHJIEHCATOPOB, YCTaHABIMBAGMbIX Ha BXOJaX WHBEPTOPOB U BXOIAIIMX B cocTaB AU,
3HAYUTENbHBl W JNOCTUTraroT BeanmuuHbl 10 Mm® wHa 1 MBtT mommuoctu wuBepTtopa. Ilpm wmamom
COTIPOTUBIIEHUH YYaCTKOB IIHH, TI0 KOTOPBIM IPOTEKAIOT TOKU pa3psjia KOHIACHCATOPOB, 3HAYSHHS TOKOB
paspsiia MOTYT JOCTHTaTh MHOTHX COTEH KHJIOAMITep, a BpeMs HapacTaHWs TOKa MAHHMAJBHO.

3.5 AKKkymyJSITOpHBIE 0aTapeu.

B 93C c¢ pacnpeneneHueM 3JIEKTPOIHEPTUU HA IMOCTOSIHHOM TOKE B Ka4eCTBE HAKOMHTENCH
ANIEKTPOIHEPTHH MOTYT PUMEHATHCS aKKYMYJIATOpHBIC OaTapeu.

AKKYMYJISITOpHBIE Oaraper MOTYT TMOJKIIOYaThCs HEMOCPENCTBEHHO K IIMHAM IIOCTOSHHOTO TOKa
I'PI mim mocpencTBoM mpeodpa3oBaTelis MOCTOSHHO-TIOCTOSHHOTO TOKA.

B ciayyae BO3HMKHOBEHUS K.3. B IICMU IMOCTOSIHHOTO TOKA aKKYMYJISITOPHBIC Oaraper MOTYT SIBIISTHCS
MCTOYHUKAMU MOAMUTKU TOYKH K.3.

CxeMa TpsSMOTo MOIKITIOUCHHS aKKyMYJISATOPHBIX Oarapedl B ceTH mocrossHHoro toka 932C kx I'PI]
MOCTOSIHHOTO TOKa MpeJicTaBlieHa Ha puc. 3.5-1.

CxeMa OJKITIOYCHHSI aKKYMYISITOPHBIX OaTapeii B cetr mocTostHHOro Toka 39C k ['PIL] mocTossHHOTO
TOKa TIOCPEACTBOM IOJIYIIPOBOJTHUKOBBIX MTPeo0pa3oBareiecii HOCTOSHHO-IOCTOSHHOTO TOKa IIPEICTaBIeHa
Ha puc. 3.5-2.

[IpuHIIMTIMATEHBIE CXEMBI IpeoOpaszoBareiell MOCTOSHHO-TIOCTOSIHHOTO BechMa pa3HooOpasHbL. B
paccMmarpuBaeMbIx cxemax OOC maHHBIE TIPEOOPa30BATEIM SIBISIIOTCS OOPATHMBIMH, IO3BOJISTFOIITMI
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Puc. 3.4 Cxema HOIKITIOUEHUS] KOHJEHCATOPHEIX Oarapeil B ceTH MOCTOSHHOTO Toka DOC:
1 — T'PIL] mocTOstHHOTO TOKa; 2 — MOTYNPOBOTHUKOBEIM BEIIPAMHTENb C KOHICHCATOPHBIMH OaTapesiMi Ha BBIXOJE;
3 — aBTOHOMHBIH MHBEPTOP C KOHJEHCATOPHBIMU OaTapesiMu Ha BXOJE; 4 — OTAENbHbIE KOHIEHCATOpHbIE OaTapen

Puc. 3.5-1 Cxema NOAKIIOUCHUS aKKYMYJISTOPHBIX Oarapeil B ceTH MOCTOSHHOTO Toka 9IC:
1 — T'PII] mocTostHHOTO TOKa; 2 — aKKyMYJISITOpHBIE GaTapeu
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Puc. 3.5-2 Cxema NOIKIIOYEHUS] aKKyMYIATOPHBIX OaTapei B ceTH HMOCTOSIHHOrO Toka D2C
MOCPEICTBOM TOJTYIIPOBOJHUKOBBIX MPeoOpa3oBarelieii moCTOSHHO-MTOCTOSHHOTO TOKA:
1 — TPl mocTOSHHOTO TOKa; 2 — MOTYIMPOBOIHUKOBEIM MPeoOpa3oBaTeib MOCTOSHHO-TIOCTOSIHHOTO TOKa;
3 — aKKyMYJSATOpHBIE OaTtapen

OCYIIECTBIATH Kak 3apsAnky Ab, Tak u ux paboTy B Ka4ecTBE MCTOYHHKA DJICKTPOIHEPTHUU HA CYIOBYIO
ceTb. B cBs3u ¢ 3TuM cumntaem, uto Bce Ab momkmtouennsie K ['PII] mocTossHHOTO TOKa, OCYIIECTBIISIOT
MOJMUTKY TOYKU BO3HUKHOBEHUS K.3.

IIpu pacuerax Toka k.3. B 99C ¢ pacupeneieHHeM 3JICKTPOIHEPTHH Ha ITOCTOSTHHOM TOKE HE00X0INMO
OTJIEITFHO PACCYUTHIBATH TOK MOATMTKH TOYKH K.3. OT BCEX aKKyMYIJIATOPHEIX OaTapei, yCTaHOBJICHHBIX B
cetu u noakiaodeHHbIX K I'PU] nnu PII[ moctosHHOrO TOKA.

4 BBIBOP PACHETHOT' O PEXKUMA PABOTBI 33C 1 HICTOYHUKOB NOAIIUTKNA TOYKHN
KOPOTKOI'O 3AMBIKAHUA

4.1 Bo10op pacuetrHoro pesxxuma padorsl I3C u CII.

O9C ¢ YaCTHYHBIM M TIOJHBIM PACHpEACICHHEM 3JEKTPO’HEPTHH OTIMYAIOTCS OONBLIMM PasHOo-
Opa3ueM BO3MOXHBIX PEKUMOB JKcIuyaTaund. OT pexuma 3KCIUTyaTald CYLIECTBEHHO 3aBHCUT
BEJIMYMHA TOKOB K.3. B CBsI3U ¢ 3TMM HE00X0ANMO BBIOMPATH TAKOM PEXHUM IKCIUTyaTalluy, IIPU KOTOPOM
paboTaeT MakCMMallbHOE KOJMYECTBO MCTOYHHKOB MOJMUTKH TOUYKH K.3.

[Ipu BeIOOpE pexumMa paboThl cynoBoii anekrpoctanyu (COC) BeIOMpaeTCsa pexuM ¢ MaKCUMaIbHBIM
KOJIMYECTBOM NapajuienbHo padotaromux [A.

Ilpu pacuere mpeamnosaraercsi, 4YTo B padOTe HAXOIATCA BCE I'PeOHbIE AJIEKTPOYCTAHOBKU M BCE
HOAPYJIUBAOLIME YCTPOUCTBA, €CIM MHOE HE OIOBOPEHO B NPOEKTHOHM U IKCIUTyaTallMOHHOM JIOKyMEH-
TaIHH.

Pacuer MOLIHOCTH SKBHBAJCHTHOTO OJIIEKTPOIBUTATENs! MPOHM3BOAMTCS C YYETOM MAaKCHMaJIbHO
3arpyeHHoro pexkuma skcruryarauuu CIC.
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4.2 Bb16op peskuM padoThl HCTOYHUKOB MOANMTKHA TOYKH KOPOTKOIO 3aMbIKAHUS.

Yacrora BpamieHHUs JJEKTPUYECKONH MAIMHBI BIUSET HA HWHIYKTUBHBIE COIMPOTHBIEHHUS SKOPHOH
obmoTku. [Ipu yMmeHbIIEHWH YacTOTHI BpamieHus [A CHMXKAaeTCs YacToTa BhIPA0ATHIBAEMOTO TOKA H
MPOMOPIIMOHATHHO YMEHBIIAIOTCS WHIYKTUBHBIE COMPOTHUBICHUS. BMecTe ¢ TeM BO3MOXKHO CHUKCHHE
HanpspkeHus v MoirHocTH CI, 4To Tak ke OKa3bpIBaeT BIMSHHUE HAa BEIIMYMHY TOKa K.3. B cBs3u ¢ 3TUM
pacueTsl TOKOB K.3. OT TeHEpaTopoB HEOOXOAUMO MPOBOAMTH IIPH HOMHUHAILHOW W MUHUMAIILHOW 4acTOTe
BpaieHust T'A.

Pacuer TokoB k.3. oT ['D]] HE0OXOMMMO MPOU3BOMUTE NMPH HOMUHAIBHON YaCTOTE BpaIleHHS, KOTma
anekTponprkymias cuia (JC) smekTpudeckod MamMHBI MaKCHUMalbHA. AHAIOTHYHO pPacueT TOKOB
MOJMUTKHA MECTA K.3. OT AJIEKTPOJIBUTaTeNIel MOAPYIUBAIOLINX YCTPONUCTB U APYroro MOIIHOTO YaCTOTHO-
PETYAUPYEMOTO AIIEKTPOIIPHUBO/Ia HEOOXOIUMO MPOU3BOIUTH NMPH HOMHHAIBHON YacTOTE BPAICHHS.

Pacyet TokoB k.3. oT oOparuMbix BI' mimn ['D]] B KoOMOMHHpPOBAHHBIX IMPOIYIECHBHBIX KOMILTIEKCAX
HEOOXOAMMO OCYIIECTBIIATh MPH padoTe JIIEKTPUUSCKON MAIIWHBI B TEHEPATOPHOM pPEXKHAME TIPH
HOMUHAJIbHOW U MUHHUMAaJIbHOM 3KCIUTyaTallHOHHOM 4acTOTe.

[Tpu pacuerax npezmonaraercs, 4To OJOKH KOHACHCATOPHBIX U aKKyMYJSTOPHBIX OaTapeil OITHOCTHIO
3apsHKEHBI.

5 PACYHETHBIE CXEMBI 93C

5.1 O6mmne TpedoBanus Kk pacueTHoi cxeme IIC.

PacueTHbie cXxeMBI COCTaBISIETCA HA OCHOBAHWHW NMPUHIMIHATBHBIX cxem DIC.

Cxema J0DKHA OTOOpakaTh TOJNHBIM COCTaB TeHEPaTopoB M Mpeodpa3oBaresiell 3MEKTPOIHEPTHH,
AIIEKTPONOTPEOUTENEH TOCTOSIHHOTO U TIEPEMEHHOTO TOKa, PadOTAIOIINX B paccMaTpuBaeMoM pexume. Ha
CXeME MO)XKHO HE YyKa3blBaTh CTAaTUYECKHE HAKOIUTENN JJIEKTPOIHEPTMH B BHUJE AKKyMYJISATOPHBIX U
KOHIEHCATOPHBIX Oarapei.

Ha cxeme yka3pIBaloTCsi KOMMYTAIlHOHHO-3AIINUTHAS alllapaTrypa, TOKOTIPOBObI, OTIEIbHbBIE KPYITHBIE
3NIEKTPOABHUTaTEH, COU3MEPUMBIE C NCTOUHUKAMU MUTAaHU U noakmodeHHble K PLL mocrostHHOTO TOKA,
CHJIOBBIE TpaHC(OpMAaTOpbl, oOLIecyI0Bas aCHHXPOHHAS Harpy3Ka B BHUJE DKBHUBAJCHTHOTO JIBUTATENIs
nofkiroueHHas Kk PII mepemenHoro Toka.

Ha cxemy HaHOCSTCS HEOOXOIUMBIE Ul pacdyeTa TOKOB K.3. TEXHHUUYECKHE JaHHbIE 3JeMeHToB DOC,
B TOM YHCIIE:

TUIBI, HOMHUHAJIBI MOLTHOCTH, TOKH W HaIllpsLKEHUS TeHEepaTopOB;

THUIBI, HOMUHAJIBbHBIE MOIIHOCTH TPEOHBIX AJIEKTPOABHUTATEIICH;

TUIBI, HOMUHAJIBHBIE MOIIHOCTH JIEKTPOABUraTeNeH MOAPYIUBAIOIINX YCTPONCTB;

THUIIbI, HOMUHAJIbHBIE MOIHOCTH W HANPSDKEHHUsI TPaHC()OPMATOpOB;

THTIBI, HOMHHAJIBI MOIITHOCTH, TOKH M BpeMsI CpabaThIBaHNsI KOMMYTAIIHOHHO-3aIIUTHON ammapaTrypsl;

THTBI, HOMUHAJIBl MOIIHOCTH, TOKM W HANPSKEHUS IIONYNPOBOJHHUKOBBIX BBIIPSAMUTENECH U
HWHBEPTOPOB;

CEYEHUs, KWIBHOCTb U JUIMHA TOKOIIPOBOJOB;

HaNpsDKEHAA U TOKH SKBHBAJICHTHBIX JBHIraTeled MOCTOSHHOIO U MEPEMEHHOIO TOKA;

THUIIbI, HAIIPSDKCHUS. MU TOKU OTJEIbHBIX JIEKTPOABUIaTeae OOIbIION MOIIHOCTH.

5.2 PacyerHas cxema 9IC ¢ MOJHBIM pacnpeaeJeHdeM JTeKTPOIHEPIuH HA NMOCTOSIHHOM TOKe.

Ha puc. 5.2 mpencraBnena pacuetHast cxema DOC C HONHBIM paclpeAeieHHuEeM BBIPaOaTHIBAEMOM
JIEKTPOIHEPTYH HA IIOCTOSIHHOM TOKe. PacdeTHas cxema coCTaBlIeHa B COOTBETCTBUU C MPUHIUITHATIBHON
CXEeMOM, pacCMOTpPEHHOM paHee.

Ha pacyetnoif cxeme 5.2 mpuBeAeHBI TeHepaTopsl [/, MOTYNPOBOAHUKOBEIE BhIMpsmurenu 2, I'PI]
MOCTOSHHOTO TOKa 3, MOJYyNPOBOAHHMKOBBIE HMHBepTOpbl 'OV 4, MoJynpOBOAHMKOBBIN HHBEPTOP
00I1IeCy10BBIX IPUEMHUKOB J, MOJIYHIPOBOIHUKOBBIA HHBEPTOP MOIPYIMBAIOIIET0 yCTPOICTBA 6; CHUIIOBOI
MNOHIDKAIOIUN TpaHchopMaTop 7, TpeOHbIC 3IEKTPOABUraTeIn §, 3JIEKTPOABUIATENb MOAPYIMBAIOIIETIO
ycTpoiicTBa 9, 00mecynoBbIe IPUEMHIKH 3JIEKTPOIHEPTHH ITepeMeHHOTro Toka /0.
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Puc. 5.2 Pacuernas cxema O9C ¢ MOIHBIM pacnpeereHreM BbIpabaThIBaeMOil JIEKTPOIHEPT U Ha MMOCTOSIHHOM TOKE:
1 — reHepaTopsl; 2 — MOIYNPOBOAHUKOBBIE BEIpsiMuTenn; 3 — ['PIL mocTossHHOTO TOKA;
4 — IOIyNpPOBOAHUKOBEIE HHBEPTOPHI ['DY; 5 — MOIIynmpoOBOAHUKOBBIIT HHBEPTOP OOILIECYNIOBBIX IPHEMHHKOB;
6 — TOJIyTIPOBOAHUKOBBIN MHBEPTOP MOAPYIHUBAIONIETO YCTPOHCTBA; 7 — CHJIOBOW MOHMKAIOUIUN TpaHC(hOpMaTop;
8 — rpedHbIe 1eKTpoABUraTeny; 9 — HIEKTPOABUTATEIb NOAPYIUBAIOIIETO YCTPOHCTBA;
10 — obmecynoBble MPUEMHHKHU JJIEKTPOIHEPTHU NIEPEMEHHOTO TOKa

5.3 PacueTHas cxema DIC ¢ YaCcTHYHBIM pacrnpeleieHHeM 3JIeKTPOIHEPIrUH HA MOCTOSTHHOM
TOKe.

Ha puc. 5.3 npencrasnena pacderHas cxema 99C ¢ YaCTHUHBIM paclpeielIeHueM dJIEKTPOIHEPTUN Ha
MOCTOSIHHOM TOKe. PacueTHas cxema cOCTaBjlieHa B COOTBETCTBHM C HPUHIUIHAIBHOW CXEMOH,
paccMOTpEHHOI! paHee.

Ha pacuernoit cxeme 5.3 mpuenensl reneparopsl [/, I'PIIl mepemenHoro Toka 2, CHUJIOBOM
TpexoOMoTouHbI TpaHchopmatop DY 3, cunoBoil moHmkarommii Tpancdopmarop 0OIIECYIOBBIX
NPUEMHUKOB 3JIEKTPO’HEPTUH 4, NBEHAAUUTHITYIbCHBIE MOIYINPOBOAHUKOBBIE BBINPSIMUTENN J, SKBHUBa-
JeHTHBIN 3nekTpoasurarens 6, PII] mocTosHHOTO Toka 7, MOMYIPOBOAHUKOBBIE MHBEPTODPHI MOIPYIIH-
BAIOIIETO YCTpOWCTBa &, MOMYNPOBOIHWUKOBEIE WHBEpTOpHl 1'DY 9, rpebuble amexktpomsurarenu 10,
AIEKTPOABUTATENH MOIPYIIUBAIOIIETO YCTpoiicTa /1.
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Puc. 5.3 Pacuernas cxema DOC ¢ 4YaCTHYHBIM pacHpe/ieleHHeM BbIpabaThIBaeMOM JIEKTPOIHEPTUH Ha MOCTOSHHOM TOKE:
1 — reneparopsr; 2 — ['PII] mepemenHOro TOKa; 3 — CHIIOBOM Tpexo0OMOTOUHBIN TpaHchopmarop I'DY;
4 — cunoBo# MOHMWXKAIOIKMK TpaHchopMarop; 5 — HOJYIPOBOAHUKOBBIE BBIPSIMUTENH;
6 — DKBUBAJICHTHBIN 3JekTponBurarens; 7 — PII mocrosiHHOrO TOKa; § — MOJIYIPOBOJHUKOBBIE UHBEPTOPHI
MOAPYITUBAOIIETO YCTPOUCTBA; 9 — MOMYIIPOBOAHUKOBBIE HHBEPTOPHI ['DY; /(0 — rpeOHbIE 3JIEKTPOIBUTATENN;
1] — >NeKTpOABHUTATENH NOAPYIUBAIOIIETO YCTPOUCTBA

6 BBIBOP PACYETHBIX TOYEK KOPOTKOI'O 3AMBIKAHUA

6.1 PacyeTHBIe TOYKU KOPOTKOro 3amMbIkanusa B DIC ¢ MOJHBIM pacipefesieHHeM BbIpadaThi-
BaeMoOii JHepruM Ha MOCTOSTHHOM TOKe.

Br160op pacueTHBIX TOUEK MPOU3BOIUTCS IOCIE COCTaBIEHHS pacdeTHOM cxembl DIC.

JlJis IpOBEpKU ammapaToB 3alUThl HCTOYHHUKOB AJIEKTPOIHEPTHH U CEKIMOHHBIX allaparoB CICTyeT
BEIOMpATh TaKyl0 TOYKY, YTOOBI BEJIMYMHA TOKA K.3., MPOTEKAIONIETO Yepe3 amrapar Wil TOKOIIPOBOI,
JIOCTHTANIa MAaKCHUMAJIBHOTO 3HAYEHUSI.

g mpoBepKM amnmaparoB 3alUTHl TOYKY K.3. CIE€AyeT NpPHHUMAarh Ha BBIBOJAX IPOBEPSEMOIO
amnmapara.

Ha puc. 6.1 npencrapiieH mpuMep BEIOOpA pacUdeTHBIX TOUEK K.3. 111 3DC C MOITHBIM paclpeaciieHueM
BBIpa0aTHIBAEMON AIIEKTPOIHEPTHH Ha MOCTOSHHOM TOKE.

Touka K pacmonokena Ha cOopHbIx muHax [P mocrosaHOrOo TOkKa 3. PacueT TOoka KOPOTKOTO
3aMBIKaHHUsI B 3TOM TOYKE HEOOXOIMM JUIs MPOBEPKH COOPHBIX HIMH MO TEPMHUYECKOH W JHUHAMHYECKOMH
CTOMKOCTH.

B 3aBucumMocTH OT MecTa pacrioiOXKeHHUs] 3TOH TOYKH KOPOTKOTO 3aMBIKaHWS MPOW3BOAUTCS CYMMHp-
OBaHME TOKOB OT MCTOYHHKOB TIOJIITUTKH MECTa KOPOTKOTO 3aMBIKaHWs. VICTOYHMKaMM TIOATIMTKH SBIISFOTCS
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reHepaTopsl [/, rpeOHBbIC 3JEKTPUYECKHE IBUIaTeNd &, SJIEKTPUUYECKUE JABUTATENId IOAPYIUBAIOLIETO
ycTpoiicTBa 9, o0IecynoBas Harpy3ka, BEIpaXKCHHAS SKBUBAJICHTHBIM IBUTaTeeM /0.

Touka K2 pacnonoxeHa cO CTOPOHBI TeHepaTopa / Ha BBIXOJE IOIYIPOBOIHUKOBOTO BBIIPSIMUTENS 2.

B oT0if TOuke paccuMTBIBaE€TCS TOK K.3. JJIs BBIOOpa 3aIIMTHO-KOMMYTAllMOHHOM ammaparypsl U
oIpeseNieHNs TOKa MOANUTKU TOKa K.3. B Touke K/.

B paccmarpuBaemoii cxeme 3alMTHO-KOMMYTAaLMOHHAs armnaparypa MOKET OBITh yCTaHOBJIEHAa Ha
BXOJZI€ B BBIIIPAMUTENE 2 ¥ Ha BBOZAE B PacHpeAeIUTEIbHBIN IUT IOCTOSIHHOIO TOKa 3. ABTOMaTHYECKUN
BBIKJTIOYATe b (WJIM 3aIIUTHBIE TPEIOXPAHUTENN) Ha BXOJE BBIIPSIMHUTENS 2 HEOOXOAVMBI JUIS 3allUTHI
BBIMIPSAMUTENS 2 U OTXONAIICH OT HEro JIMHUM B CIIyyae OTCYTCTBHS BHYTPEHHEH 3aIlMThI B BBIIPSIMUTEIE.

[Ipu BO3HHMKHOBEHUM BHYTPEHHHX IMOBPEXICHUH B MOJIYHPOBOIHHUKOBOM INpeoOpa3oBarene, BO3HU-
KHOBEHMSI K.3. Ha €r0 BXOZI€ WU BBIXOJIE, aBTOMAaTHYECKUH BBIKIIIOUATENh JOJDKEH MTPOU3BECTH 3aLUTHOE
OTKIIFOYEHHE M NPENOTBPATUTh OTKA3 BBIIPAMUTENS 2 WIM €0 IMOJHOE paspylleHUE NPU BHYTPEHHEM
MTOBPEKICHUH.

Ha BbIXo/ie BBIIPSAMUTENST MOXKET OBITH pacloyiokeHa KOHIEHCaTopHas Oarapes, KOTopas cO34acT
JIOTIOJTHUTENBHYIO MOANUTKY TOKa K.3. B Touky K'/. Ha BBOIE B pacnpenenuTeNnbHbI IUT TOCTOSHHOTO
TOKa 3 B KauecTBE 3alIUTHO-KOMMYTALIMOHHOTO ammapara MOXKET ObITh IPUMEHEH aBTOMAaTH4eCKUN
BBIKJTIOYATEh HA MOCTOSHHBIA TOK WM Pa3beIUHUTENb-TIPEIOXPAHNUTENb.

Wy
"

.y

10

Puc. 6.1 PacuerHble Touku k.3. B DOC ¢ MOJHBIM pacipesielieHHeM BbIpaOaThIBAaeMOM AJIEKTPOIHEPTHU Ha IOCTOSTHHOM TOKE:
1 — reHeparopsl; 2 — NOJIYNPOBOJHUKOBBIE Bhipsimurenu; 3 — ['PII] nmoctossHHOrO TOKA;
4 — MOTYNpPOBOTHUKOBBIE HHBEPTOPHI [ DY; 5 — MOIyNpPOBOAHUKOBBIN MHBEPTOP OOIIECYNOBBIX TPHEMHHUKOB;
6 — TOTYTIPOBOAHUKOBBIN HHBEPTOP MOIPYIHUBAIOIIETO YCTPOICTBA; 7 — CHIIOBOW MOHIKAOUIMN TpaHC(HOPMATop;
8 — rpebHbIE PIEKTPOABUTATENH; 9 — IIEKTPOABHUIATENb MOAPYIUBAIOLIETO YCTPOUCTBA; /() — SKBUBAJIICHTHBIN 3JIEKTPOABUIATENH
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Touka K3 pacrionokeHa Ha BXOJle UHBEPTOpa 4, MHUTAIOMIETO TPEOHOM NEKTPUISCKUI ABUTaTeNh &
WM 3JEKTPOABUTATENb MOAPYIUBAIOLIETO yCTpoiicTBa 9.

B Touky cxomArcs ABa TOKa K.3.. OT TPEOHOTO 3JIEKTPHUYECKOTO ABHTATENs (AIEKTPOABHTATEIS
MOJPYINBAIOIIET0 YCTPONCTBA), MEPEIIeIIero B TeHepaTopHblil pexkuM, u oT ['PII] mocrostaHOTO TOKA 3.

B nepBom ciyuae mpoTekaeT TOK MOJAMHUTKM OT 3JIeKTpoABHUrarens. Bo BTopoMm ciydae B TOUKy K.3.
MPOTEKAET CYMMAPHBIM TOK K.3. OT CUCTEMBbI IOCTOSIHHOTO TOKA.

CrenyeT OTMETHTh HAJIMYHE HA BXOJIE MHBEPTOpA 4, 6 KOHIESHCATOPHOU Oaraper OONBIIOH €MKOCTH.
[Ipy BO3HWKHOBEHHH KOPOTKOTO 3aMBIKAaHHWS Ha COOPHBIX MIMHAX paCIpeAeTUTEIHHOTO IIWUTA I B
JIPYroM MecTe, KOHAEHCATOPHI paspsasTcs Ha TOYKy K.3. JlaHHBIH TOK HEOOXOAMMO YYHTBHIBATh HpPH
BBIOOpE 3aIIMTHO-KOMMYTAIIMOHHOTO allliapara U pacdeTe AMHAMHYECKOW CTOMKOCTH cOOpHBIX muH. Kak
MPaBUJIO, JUIS 3aIUTHI JaHHOTO (ujepa B paclpeieTUTeIbHOM IIUTE MMOCTOSHHOTO TOKa MPHUMEHSIOT
Pa3bEeANHUTENb-IIPEJOXPAHUTED.

Touka K4 pacrnonoxeHa Ha BXOJE€ HHBEPTOpa IHUTAKOLIETO, 4Y€pe3 pacnpedeauTeNbHbIM MUT
MEPEMEHHOT0 TOKa, o0liecynoBble nmotpedutenu /0. B Touky cxomarcst 1Ba TOKa KOPOTKOTO 3aMbIKaHUSI:
OT SKBHUBAJICHTHOIO 3JeKTpoaBurareis /(0 pacnpeaenuTenbHOro Iura nepeMeHHoro toka u ot ['PII]
MIOCTOSIHHOT'O TOKa 3.

B nmepBoM cirydae mpoTekaeT TOK MOANUTKY K.3. OT IKBUBAIEHTHOTO 3JiekTpoasurarens /(). Bo Bropom
ciIy4ae B TOYKY K.3. IPOTEKaeT CyMMAapHBIH TOK KOPOTKOTO 3aMBIKaHUSI OT CHCTEMBI IOCTOSIHHOTO TOKA.

Heo0xonmumo oTMETHTH HaJIW4KMe Ha BXOJEC MHBEpTOpa 5 KOHAEHcaTopHOil Oartapen. [Ipu BO3HHKHO-
BEHHUU K.3. TOK OT KOHJCHCATOPHOH Oarapew Tak ke OyleT MpoTeKaTh K MECTy K.3.

B cnywae manmmumsi CHMIIOBOTO TOHIDKAIOMIETO TpaHcopmaropa 7 Ha BBIXOJE HWHBEpPTOpa 5 OH
OKa3bpIBa€T OTPAHMYHMBAIONIEE [EHCTBHE, YTO HEOOXOIMMO YUHTHIBaTh IIPH pacdeTe TOKa KOPOTKOTO
3aMbIKaHHMS.

6.2 PacuyeTHble TOYKH KOPOTKOro 3ambikanuss B JJC ¢ 4YacTHYHBIM pacnpeaeeHHeM
BbIPa0aTbIBAEMOIl 3JIEKTPOIHEPTrUH HA MOCTOSIHHOM TOKe.

Ha puc. 6.2 mpexacraBieH mpuMep BBIOOpa pacdeTHBIX Todek K.3. miasd DDC ¢ YacTHYHBIM
pacmpeneieHreM BeIpaOaThIBAEMOM JIEKTPOIHEPTUH HA TIOCTOSTHHOM TOKE.

Touka K/ pacmonoxena Ha cOopubeix mmHax PII moctosHHOTO TOKa 7. PacyeT TOka KOPOTKOTO
3aMBIKaHHUSI B 3TOM TOYKE HEOOXOIOMM JUIsS MPOBEPKH COOPHBIX LIMH IO TEPMUYECKOH U JUHAMHUYECKOH
CTOMKOCTH.

B 3aBucuMOCTH OT MecTa pacloiOKEHUs STOM TOUKM KOPOTKOIO 3aMBIKAHUSI NPOMU3BOIUTCS CYMMUpP-
OBaHME TOKOB OT MCTOYHHKOB TIOJIIIUTKH MECTa KOPOTKOTO 3aMBIKaHWs. VICTOYHMKaMM TIOANUTKH SBIISIOTCS
reHeparopbl [, TrpeOHble 3JeKTpudeckue aBurarenud [0, >IeKTpUdecKre ABUTATENH IOAPYIUBAIOIIETO
ycTpoiicta /1, o0iecyoBasi Harpy3Ka, BRIpa)KeHHAs! SKBUBAICHTHBIM JBUraTeseM 0.

Touka K2 pacmoioxkeHa cO CTOPOHBI paclpeleIUTeIbHON CUCTEMbl IEPEMEHHOIO TOKAa Ha BBIXOJE
MOJYTIPOBOTHUKOBOTO BBINIpsiMHTENST 5. B Touke K2 paccudThIBaeTcs TOK K.3., IJIs BBIOOpa 3aIUTHO-
KOMMYTAIIMOHHOM ammaparypsl W ONpeaeNieHus TokKa MOANUTKH Toka B Touke K/. Ilockonbky B
paccMaTpuBaeMOM Cy4ae BBIIPSIMUTENb 5 MOIy4daeT MUTAaHHE OT CHJIOBOTO TpaHcopmaropa, pacder
TOKa KOPOTKOTO 3aMBIKaHHS MPOBOAMTCA MO PEXHUMY KOPOTKOTO 3aMbIKaHHMsI Ha BTOPHYHOM OOMOTKe
Tpanchopmaropa 3. OcranpHble pacueThl JUIsl ATOW TOYKH AaHAJIOTHYHBI pacdyeTaM [JIsl CXEMBI,
paccMoTpeHHOH B 6.1.

Touka K3 pacnonokeHa Ha BXOA€ HWHBEpPTOpa Y, THTAIONIErO TPEOHOM OSIEKTPUUYECKHUN JIBHUTATEITh
(anexTponBUraTeNh MOAPYINBAOLIETO YCTpoiicTBa). B Touky cxomdrcs nBa TOKa KOPOTKOTO 3aMBIKaHUS: OT
rpeOHOTo MEKTPHUUYESCKOTO IBUTATeNs WITH 3IEKTPOIABUTATENS MTOAPYIUBAIOIIETO YCTPOHCTBA, MEPEIIE/IIIEero B
reHeparopHblil pexxum, U oT PII mocrosHHOro Toka 7. B mepBoM ciydae TOK HONIUTKA K.3. B Touke K/
MIOCTYTIaeT OT TPEOHOTO AEKTpoABHTaTENA. BO BTOpOM Cilydae B TOUKY K.3. OyZeT IPOTEKaTh CyMMAapHBINA TOK
KOPOTKOTO 3aMBIKaHHA OT CHCTEMBI IIOCTOSHHOTO TOKa. OCTalbHBIE PAacydeThl A 3TOM TOYKH aHAJIOTHYHBI
pacueraMm Ui paccMOTpeHHON B 6.1 cxembl OOC C TONHBIM pacrpeneleHHeM 3JIEKTPOIHEPTHMH Ha
MIOCTOSIHHOM TOKE.
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Puc. 6.2 Toukn k.3. B 9OC ¢ YaCTHYHBIM PACIPEAEICHUEM BBIPaOaTHIBACMON IEKTPOIHEPTUH HA MOCTOSHHOM TOKE:
1 — reneparopsl; 2 — ['P1L] mepemenHOTO TOKa; 3 — CHII0BOM TpaHchopmarop ['DY; 4 — cunoBoii moHmkaromuil Tpancdopmarop;
5 — HOIYyNPOBOAHUKOBBIC BHIIPSAMUTENH; 6 — SKBUBAJICHTHBINH 3JeKkTpoaBurarens; 7 — PIL mocTossHHOTO TOKA;
8 — MoTyNpPOBOJHUKOBBIE HHBEPTOPHI MOIPYIUBAIOIIETO YCTPOHCTBA; 9 — MOIYNPOBOAHUKOBBIE HHBEPTOPHI ['DV;
10 — rpeGHBIE MIeKTpoaBUTaTeNN; /] — HIEKTPOJBUIATENN MOAPYIUBAIOIIIX YCTPOHCTB

7 CXEMBI 3BAMEIINEHHUA 39C

7.1 O6mue TpeGOBAHMA K COCTABJIEHHMIO cXxeM 3aMelnenusa JIJC.

Ha ocHOBaHMM pacyeTHON CXEMBbI, COCTABICHHOM AJIsl BBIOPAHHBIX PACUETHBIX PEXKUMOB H PaCUETHBIX
TOYEK K.3., COCTaBJIICTCS CXeMa 3aMELICHUS Ul KaKAO0H TOUKH K.3.

11 9TOro 37MeMEeHThl CXEMbl M HCTOYHHMKH DJIEKTPOSHEPIUMH 3aMEINAIOTCS CONPOTUBICHUSMU H
anexTpoaBmwkymmMu cuiamu (DJ]C), BbIpaXeHHBIMH B HMCHOBAHHBIX EIMHHIIAX: COMPOTHUBICHUS —
MUJUTHOMAX, TOKA — B KHJIOAMIIepax, 3JEKTPOABIKYIINE CHIIBI — B BOJbTaX. 3HAUCHHSI CONPOTHUBICHUI
cllefyeT MPUHUMATh NpH paboueil Temneparype.

Kaxmass akkymynsTopHas Tpymia 3amermaercsl dkBuBajeHTHOW JJIC U TONHBIM CONPOTHUBIEHHUEM
AKKyMYJIATOPHOU TPYMIIBI C YYETOM CONPOTHUBICHUIA MEXIJIEMEHTHBIX CBA3€H U KOHTaKTHBIX COSTUHEHUH.

Kaxnplii sKkopp 3J€KTpHYEcKOl MaIlMHBI MOCTOSIHHOTO TOKa 3amernaercs skBuBajieHTHOM JJIC u
(UKTUBHBIM CONPOTHBIICHUEM.

OJEeKTpOABUIaTENN IIOCTOSIHHOIO TOKa BCIIOMOIaTEIbHBIX MEXaHHW3MOB YUYHUTHIBAIOTCS KaK OAMH
9KBUBAJICHTHBIN HCTOYHMK NMUTAHUS ¢ 3KkBUBaJIeHTHOH OJIC 1 (GUKTHBHBIM COIPOTUBICHUEM.
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DJIeMEHTHI CXeMBbI IEPEMEHHOT0 TOKA (FeHEPaTOphl, TPaHC(HOPMATOPHI, ABUTATEININ, PEAKTOPbI, y4aCTKU
Ka0eNpHBIX TpPacC M HNPOTSDKEHHBIX IIMHONPOBOJOB) 3aMELIAIOTCS AKTHUBHBIMM M HHIYKTHBHBIMH
COTIPOTHUBIICHUSIMH.

MarHuTHO-CBSI3aHHBIE YYaCTKH CHCTEMBI 3aMEHSIOTCS] SKBUBAICHTHBIMHU JIEKTPUYECKH CBSI3aHHBIMHU
nensamMu. Ilpy 3TOM CcONpOTHBIIEHUS TPOBEPSEMBIX AaBTOMATHYECKUX BBIKIIOUATENIed M ammaparoB
KOMMYTAIlM{ M 3aIlMTHI, a TAKKE CONPOTHUBIICHHUS anaparoB, YCTAHOBJICHHBIX B OJHOW MM IOBYX (azax
(Hanpumep, TpaHcopmaTropa TOKa) B CXeMy HE BKIIFOYArOTCH.

Jomyckaercs mpeHeOperarb OTHOCHUTEIHHO HEOOIBIIMMH COMPOTHBICHUSMH: ABTOMATUYECKHX
BBIKJTIOYATENICH, TeHepaTOpHbIX KaOemed mmHOW 10 10 — 15 M, OIIMHOBKU IIUTOB, IMEPEXOTHBIM
COTIPOTUBIIEHUEM KOHTAKTOB.

CUHXpOHHBIE T'€HEpPaTOPBl, CHUHXPOHHBIE M ACHHXPOHHBIE [BHUIATEIM B CXEME 3aMEIICHUS
yuuTEIBaroTCA cBoMMH JJIC, akTUBHBIMU M MHAYKTUBHBIMHU CONPOTHUBICHUAMU. [lapameTprl reHepaTopoB
W CHHXPOHHBIX [BUTAaTeNiell MPUHUMAIOT MO TEXHWYECKUM YCIOBHAM. llapaMeTpsl acHHXPOHHBIX
JIBUTATENIeH pa3HBIX THUIIOB M CpPeIHUE 3HAYCHHS MapaMeTPOB SKBUBAJEHTHBIX ACHHXPOHHBIX JBUTaTelIel
MOTYT ONpuHUMaThcs u3 npuioxkeHus 3 OCT5.6181-81.

IIpu cocTaBieHHM CXEMBI 3aMEILIEHHs MOCIEJOBAaTEIbHO COEAWHEHHBIE CONPOTUBIICHUS DIIEMEHTOB
OTHENbHBIX Iernei (kaOenaw, MIWH, amnmaparoB, MEPEXOJHBIX COMPOTHUBICHHH KOHTAKTOB H T.II.)
BBIp@XCHHbIE B MMEHOBAHHBIX E€IMHMIAX, 3aMEHSIOTCS CyMMapHBIMH. AKTHUBHBIE M HHIyKTHBHbBIE
COTIPOTHUBIIEHUS] CYMMHPYIOTCS OTAEIBHO.

ITpu HamuuuM B cxeMe TpaHCPOPMATOPOB HEOOXOANMO 3aMEIIAIOIINE UX CONPOTUBIICHHS IPUBECTH K
OIHOM CTyHeHM HanpsDKEHUs NpUHHMaeMod 3a OasucHyro. K 0a3uCHOH CTyleHH NPUBOASTCS
COTIPOTUBIIEHUSI BCEX JJIEMEHTOB CXEMBI, YCTAHOBJIEHHBIX Ha IPYTOW CTYNEHH HANpSDKEHHSA, a TaKke
TokH, O/IC M HanpsHKEHUS ITHX JIEMEHTOB.

7.2 Cxema 3amenienusi 393C ¢ MOJTHBIM pacnpenejieHHeM BbIpadaTbiBaeMol 3J1eKTPOIHEPIUH HA
TMOCTOSTHHOM TOKe.

B kadecTBe HCTOYHHKOB IEKTPO3HEPruu B DOC NPUMEHAIOTCA CHHXPOHHBIE TEHEPATOPHI, B KAYECTBE
9KBHBAJICHTHOTO AJIEKTPOABHUTATENSI M AIIEKTPOABHUTATENS MTOAPYIUBAIOIIETO YCTPOHCTBA — ACHHXPOHHBIN
NEKTpOABHUTraTenb. B KauecTBe TI'peOHBIX ANEKTPOABHUraTeNel MOTYT HPUMEHSTHCS CHUHXPOHHBIE MU
ACHHXPOHHBIE 3JIEKTPOIBUTATEIIH.

Ha puc. 7.2-1 npencrasnen npuMep pacueTHOH cxeMbl 3aMenieHns DOC ¢ MOTHBIM paclpeneieHueM
BbIpa0aThIBaEMOM 3JIEKTPO’HEPTHH Ha IMOCTOSHHOM TOKE C ACHHXPOHHBIMH I'PEOHBIMH IBUTaTEIISIMU.

B coctaB 33C BXomsT ABa CHHXPOHHBIX Te€HepaTopa [/, SKBHBAJCHTHBIM aCHHXPOHHBIN IJIEKTPOIBH-
rarens 2, TpeOHOW ACHHXPOHHBIN 3JIEKTPOIABUTATENh 3, 3JIEKTPOJABUTATENh TMOAPYIUBAIONICTO YCT-
poiicTsa 4.

Ha puc. 7.2-2 npuseneH npumep pacdeTHOM cxeMsbl 3aMerieHns DOC ¢ MONHBIM paclpeneieHueM
BbIpa0aTbIBaEMOM 3JIEKTPOIHEPTUH Ha IOCTOSHHOM TOKE ¢ CHHXPOHHBIMHM I'DEOHBIMHU JBUTaTEIsSIMHU.

OTnuure JaHHOM CXeMBl 3aKII0YaeTcsi B TOM, 4TOo B KadecTBe ['DJ] mpuMeHseTcss CHHXPOHHBIN
3NIEKTPOABUTATENb.

Ilockonbky B coorBerctBuM ¢ 2.5.4 cranmapra OCTS5.6181-81 pacuer Toka K.3. CHHXPOHHOTO
JIBUTATENI 3aMEHSETCS. PacyeToM TOKa K.3. OT aHAJOTMYHOIO CHHXPOHHOTO reHepartopa, B cxemy O30C
n00aBJIeHbl CONPOTHUBIICHUS] CHHXPOHHOW MAaIIMHBI U KaOEeIbHOM TPacchl.
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Puc. 7.2-1 PacuerHas cxema 3amemennss D9C ¢ TONHBIM paclpe/ieicHHeM BhIpabaThIBAEMOM AJIEKTPOIHEPTUH
Ha MOCTOSTHHOM TOKE C aCHHXPOHHBIMH I'PDEOHBIMH JABUTATEIISIMU:
] — CHHXpOHHBIE TeHepaTophl; 2 — SKBUBAJCHTHBIH aCHHXPOHHBII AJICKTPOABUTaTElb;, 3 — rpeOHOM aCHHXPOHHBII
3JIEKTPOJBUraTellb; 4 — aCUHXPOHHBIH 3JIEKTPOABUIaTENb MOAPYIUBAIOLIEIO YCTPOUCTBA
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Puc. 7.2-2 Pacuernas cxema 3amemenuss D9C ¢ IONHBIM pacHpe/ieicHHEM BhIpabaTbIBaeMOI AJIEKTPOIHEPTHUH Ha TOCTOSTHHOM
TOKE C CHHXPOHHBIMH TPEOHBIMH JBHTATEIIAMH:
1 — CUHXPOHHBIE T€HEePaTOPbl; 2 — SKBUBAJICHTHBIH aCHHXPOHHBIN 3JIEKTPOABHUrarTelb; 3 — rpeOHbBIe CHHXPOHHBIE
JNEKTPOJBUIaTeNH; 4 — aCHHXPOHHBIH 31eKTPOABUTraTelb MOAPYIHBAIOLIET0 YCTPOHCTBA

7.3 Cxema 3amenienusi IIC ¢ YaCTUYHBIM pacnpenejeHueM BbIpadaTbiBaeMOM 3JIEKTPOIHEPTHHU
Ha NMOCTOAHHOM TOKe.

Ha puc. 7.3-1 npencrasien npumep pacueTHOl cxeMbl 3amenieHnst DO9C ¢ 9aCTHUHBIM pacripesiene-
HUEM Bblpa6aTBIBaeMOI\/'I SJICKTPOSHEPTHH HAa TOCTOAHHOM TOKEC C ACUHXPOHHBIMUA I‘pC6HI)IMI/I JABUTaTCIIAMU.

Ha puc. 7.3-2 npuBenen npumep pacueTHON cxeMbl 3amereHus D9C ¢ YaCTHYHBIM paclpeieiICHIEM
BEIpa0aThIBAEMON DJIEKTPOIHEPTUN HA MOCTOSHHOM TOKE C CHHXPOHHBIMU TpeOHBIMHU JBUTaTenssMu. Ha
3TH CXEMBI PaCIpOCTPaHAIOTCA TPEOOBaHUS, aHAIOTUYHBIE MPEIBIBIIEMBIM K HPEABIAYIIAM CXeMaM C
IMOJIHBIM pacHpeaCICHUEM 3JICKTPOIHECPIrUr Ha MOCTOAHHOM TOKC.

7.4 Ynpoumenue cxem 3amemenns JIC.

7.4.1 Tlocne cocraBneHHs CXeM 3aMEIeHHs POU3BOAUTCSA WX yrpoieHue. /s ynpomeHus: cxempl
MOTyT OBITh MCHOJIB30BAHEI CICAYIOIUE MTPUHITUIIBI:

.1 ecau Touka K.3. HaxXoauTCsd B yY3JI€ C HCCKOJIBKUMU CXOAAMMMHUCA B HEM BETBAMU, TO CXEMY MOXHO
pa3zienuTh Ha 4acTH (OTAEJbHBIC BETBH), COXPAHMUB Ha KOHIIE Ka)XIOW W3 BETBEH KOPOTKOE 3aMBIKaHHE.
Pacder TOKOB B 3TOM cily4ae BeIEeTCs Pa3[eNibHO JUIS Ka)XIOW BETBH. 3a 0a3UCHYIO MOIIHOCTH CJETyeT
MPUHAMATh HOMHUHAIIBHYIO MOIITHOCTH T'€HepaTopa WK TPYIIEl TeHepaTopoB JaHHOW BETBH. TOK B TOUke
(memw) K.3. paBE€H CyMMe TOKOB OTJIENBHBIX BETBEH;
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Puc. 7.3-1 Pacuernas cxema 3amemiennst D9C ¢ YaCTHYHBIM PACIPEACICHUEM BBIPaOaTHIBAEMON DJIEKTPOIHEPTUH
Ha TIOCTOSTHHOM TOKE C aCHHXPOHHBIMHU I'pDEOHBIMH JBUTATEIISIMU:
1 — CUHXPOHHBIE T€HEPaTOpPbl; 2 — SKBUBAICHTHBIH aCHHXPOHHBIH 3JIEKTPOBHUraTelb; 3 — rpeOHbIC aCHHXPOHHEIE
9IIEKTPOJBUTATENHN; 4 — ACHHXPOHHBIC HJIEKTPOJBUraTEIN HOAPYIUBAIOLINX YCTPOUCTB

.2 ecnu cxeMma TIOJHOCThIO CHMMETPHUYHA OTHOCHUTEIBHO TOYKH K.3. (OIMHAKOBHIE HCTOYHHKH,
ONIMHAKOBBIC COIMPOTUBJICHUS M T.II.) JHOO €€ YacTh MMEET CHMMETPHUI0O OTHOCHTEIHLHO HEKOTOPOM
MPOMEKYTOYHON TOUKH, €€ MOXKHO CJIOKHTH M0 OCH CHMMETPUHU. B 3TOM ciydae MOITHOCTh HCTOYHUKOB
WM JIBUTATeNlel paBHA CyMME MX MOIIHOCTEH, a COMPOTUBICHUS CKIAABIBAIOTCS MapalIeIbHO;

.3 3aMeHa MmoclieI0BaTeIbHO WK MapaljieIbHO BKIIFOYCHHBIX CONPOTHUBIICHHI OJTHIM SKBHBAJICHTHBIM;

.4 3aMeHa JBYX WJIH HECKOJIHKUX MCTOYHMKOB MUTAaHUS OJHUM JKBHUBaJCHTHBIM;

.5 mapameTphl BceX 3JIEMEHTOB CXEMBI, YYaCTBYIOIINX B TIPeoOpa30oBaHNH, TOJDKHEI OBITH BEIPAKEHHI B
OJIMHAKOBBIX CIMHUIIAX.
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Puc. 7.3-2 Pacuernas cxema 3amerenust 99C ¢ 4aCTHYHBIM paclpe/ieieHHeM BbIpabaThIBaeMOH AJIEKTPOIHEPTHH Ha OCTOSHHOM
TOKE C CHHXPOHHBIMH I'PDEOHBIMHU JBHUTaTEISIMU:
1 — CHHXPOHHBIE I'€HepaTophbl; 2 — SKBUBAIICHTHBIH aCHHXPOHHBIN AJIEKTPOJBUraTesb; 3 — rpeOHble CHHXPOHHBIC
3JIEKTPOJBUTATENHN; 4 — ACHHXPOHHBIC HIEKTPOJBUraTeIN NOAPYIUBAIOLINX YCTPOHCTB

8 PACYHET TOKOB KOPOTKOI'O 3AMBIKAHHUA B 33C C PACHPEAEJIEHUEM
HA NOCTOAHHOM TOKE

8.1 O0mme moJI0’keHHsA pacyeTa TOKOB KOPOTKOro 3aMbikaHusi B DJC ¢ pacmpenejieHHeM Ha
TMOCTOSTHHOM TOKE.

8.1.1 Pacuer TOKOB KOpOTKOro 3ambikaHusg B 2DDC c pacnpeieieHHeM Ha IOCTOSIHHOM TOKE
11eJ1eco00pa3HO MPOBOAUTE B CIEMYIOIMIEH TOCIE0BATEIbHOCTH:

.1 ananu3 cxem raBHOro Toka D0C;

.2 ompeJeIeHue HCTOYHUKOB MUTAHUS U MOAMUTKU TOYEK K.3.

WcrouHrKaMy MUTaHUS SBISIOTCS:

TeHepaTOpHBIE arperarsl;
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rpeOHBIEC 3JIEKTPOIBUTATENH, MOIYYaloUNe MUTAaHUE OT LIMTA MOCTOSHHOTO TOKa 4epe3 IMOIyIpo-
BOJHHUKOBBIE WHBEPTOPHI;

3JIEKTPOABUTATENN MIEPEMEHHOTO TOKa, MOJyYarollyde NMHUTAaHWE OT IIHTA MOCTOSHHOTO TOKa dYepe3
WHBEPTOPHI;

3JIEKTPOJBUTATENH NIEPEMEHHOIO TOKA, MOJIyYalolie MUTaHUE OT IUTa EPEMEHHOI0 TOKa;

KOH/IEHCATOPBI, YCTAaHOBJIEHHBIC B CETH MOCTOSIHHOTO TOKAa;

aKKyMYJISITOpHBIE Oartapew;

.3 obocHOBaHME U BBIOOP pacueTHOro pexnma paboTsr DIC mepenr MOMEHTOM HACTYIUICHHS K.3., IPU
KOTOPOM T€HEpaTOpHBIE arperaTsl ¥ MOIIHBIE AIEKTPUUYECKHE IBUTATEIH B PEKUME KOPOTKOTO 3aMBIKaHUS
OyayT TeHepUpOBaTh MAKCUMANBHYIO BEIMUYMHY TOKa;

.4 cocTaBjeHUE PACUETHBIX CXEM C YKa3aHHEM BCEX MCTOYHHMKOB MUTAHUS U MOIIUTKHA TOYKH K.3:

.5 obocHOBaHHE 1 BBIOOP PAaCUETHBIX TOUYEK K.3;

.6 cocraBnenue cxem 3amerenus DIC;

.7 ompeneneHne nmapaMeTpoB BCeX NCTOYHMKOB MTUTAHUS U TMOANUTKH, BXOJISAIINX B COCTaB PACUETHBIX
cXem;

.8 pacuer TOoKa K.3., AN KQXKAOW PacYETHON TOUKH.

ANTOPUTM pacueTa TOKOB KOPOTKOTO 3aMBIKaHHUS B CETH MOCTOSHHOTO Toka D0C B rpa)iIecKoM BHIE
npeacrasieH Ha puc. 8.1.1.

8.2 Pacuer TOKOB KOPOTKOIr0 3aMbIKAHUSI OT FeHEPATOPOB.

8.2.1 Pacuer TOkKa KOpPOTKOrO 3aMblKaHUs OT reHeparopa B OOC C Y4acCTUYHBIM paclpeieieHueM
JIEKTPOIHEPTHU HA MOCTOSIHHOM TOKE.

Hcrounnkamu 3IeKTpOdHEPTHH B cocTtaBe DIC ¢ pacrpenesicHueM 3JIEKTPOIHESPTHH Ha TIOCTOSTHHOM
TOKE SBIISIOTCS BEHTUJIbHBIE T€HEPATOPbI, COCTOSIINE M3 AIEKTPUYECKOTO T€HEpaTopa M MOTYIMPOBOJHH-
KOBOTO BBIITPSAMUTEIIS.

B O3C ¢ yacTHuHBIM pacnpeneneHreM IEKTPOIHEPTHH Ha OCTOSHHOM TOKE T€HEepaTop MOAKIIOUEeH
k I'PII] mepeMeHHOro TOKa, OT KOTOPOTO 4epe3 TPaHC(POPMATop U BHIIPAMHUTEND HonydaeT nuranue PII]
MOCTOSSTHHOTO ToOKa. llpW 3TOM KOJIMYECTBO TEHEPATOPOB MOXET HE COOTBETCTBOBATH KOIHYECTBY
BBIIPSIMUTEIIEH.

[Ipu KOPOTKOM 3aMBIKaHUU TPEX(a3HOrO MOCTOBOTO BBIIIPSAMUTENS MUTAIOIINE ero TpaHchopMaTop B
TEUCHHE BPEMEHH K.3. OKa3bIBAECTCS 3aKOPOYSHHBIM Yepe3 BEHTHIIM. BeiieacTBre 3TOro pacyeT Toka K.3. Ha
BBIBOZIAX BBINPSIMUTENS MOXXET OBITh BBINOJHEH TAaKKe, Kak Uil Cilyyass CUMMETPUYHOIO K.3. Ha
BTOPHYHBIX BBIBOJAX TPAaHC(HOPMATOPOB.

Pacdyer TOKa K.3. BBIIPSIMUTENS HEOOXOAMMO TPOBOAWTH C YYETOM COOTHOIIEHHUS MOIIHOCTEH
BBIIpAMHUTENS (MUTaromero TpaHchopMaTopa) U OCHOBHOTO HCTOYHHMKA HUTaHHUS (CHHXPOHHOTO
TeHepaTopa).

Ilpn MoOLIHOCTH BBIIPAMHUTENST MeHee 1/25 MOIIHOCTM CHHXPOHHOIO TIeHepaTopa (IeHepaTopoB)
MaKCUMaJIbHOE 3Ha4e€HHE TOKA K.3. Ha BBIBOJIAX BBIMPSMUTENS OMpezesnseTcs mo Gpopmyme

~100-/2:P,

Lrs = 1,103 (8.2.1-1)

eK

i 1o opmyie
. U_P
Law=+/2/3 - % (8.2.1-2)
\/XTP tr P

rae U, — HOMHHaNpHOE HaNpsDKeHHE BTOPUYHOM 00MOTKH TpaHcdopmaropa, B;
I, — HOMUHAIIBHBIA TOK BTOPUYHO# 00MOTKH TpaHcdopmaropa, A;
€, — HalpsDKEHNE KOPOTKOTO 3aMbIKaHHs TpaHchopmaropa, %o;
Pp, Xrp — AKTHBHOE 11 HHIYKTHBHOE CONPOTHBICHNA TpaHchopmMaropa, IpHBEAECHHBIE KO BTOPUIHOH 00MOTKe, MOM;
Py= (1+e”"™™) — ynapHbsi KOO(QQUIMEHT, ONpeIeIIOMIl OTHOCHTENBHYI0 BEIHUHHY aIlepHOINIECKOM
COCTAaBIISIONIEH TOKa K.3.
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o

CUHXPOHHDII

Hem

Pacuem CUHXPOHHO20
o

Pacuem ACUHXPOHHO20

yac

Pacuem moka noonumxu
K.3. OM 9KBUBANCHMHO20
osueamensi

Pacuem moka

NnOONUMKU K.3. OM
KOHOeHcamopa

Yuacmue &
cxene akkyMmy-
TAMOPHIX
obamape

|Pacuem mokog noonumxuy|
OM aKKYMYJISIMOPHBIX
bamapei

I

Pacuem mokog k.3. om

6cex deKmpuiecKux
MauiuH

Pacuem mokogé K.3. om
8CeX KOHOEHCAmopos u
AKKYMYJISIMOPHbIX
oamapeil

Onpedenenue 3navenus
MaKCUMANLHO20

y0apHo2o moka

Puc. 8.1.1 Anroputm pacdera TOKOB KOPOTKOTO 3aMbIkaHHsA B DOC ¢ pacnpe/eneHueM Ha MOCTOSIHHOM TOKe

ConpotuBneHus TpaHchopMaTopa OIPENENIIOTCsS 0 (GopMyIaM:

AP U, |
er=7S2 -107;

Xp= 10-\/ei—(APK/lo-SH)-(Uﬁ/SH) 10°

rue

>

S,; — HOMHHaJIbHasi MOIIHOCTh TpaHcdopmaropa, KBA;

U, — HOMUHaNIbHOE HaNpsDKEHHE BTOPUYHOM 00MOTKH TpaHcdopmaropa, kB;

AP, —TIOTepH KOPOTKOTO 3aMbIKaHus, BT.

(8.2.1-3)

(8.2.1-4)

HeoOxommmele it pacdera mapaMeTpbl TpaHchopMaTopa ONpeaessiFoTCS W3 MaCTIOPTHRIX JTaHHBIX.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI1-283

®opmyna (8.2.1-1) MOXXET IPUMEHATHCS IPU pacdeTe TOKa K.3. OAHO(A3HOTO MOCTOBOTO BBITIPSIMH-
TeJs, MATAIOIIETOC OT oxHO(Ma3HOrO TpaHchopmaropa.

YcTaHoBUBIIEECA 3HAYCHNUE TOKA K.3. BRIIPSAMUTENS omnpenensercs mo ¢opmynam (8.2.1-1) u (8.2.1-2)
npu Py, = L.

[Ipr MOIIHOCTH BBHIMPSAMUTENS, HpeBBIMIAOMEH 1/25 MOIIHOCTH CHHXPOHHOTO TeHepaTtopa (reHe-
PaTopoB) pacueT MAaKCUMaJbHOIO TOKA K.3. HEOOXOIMMO MPOBOAWUTH C YUETOM MapaMETPOB MOCICIHETO
(mocmenHmx).

[Tapamerpsr 3C, HEOOXOANMBIE JJIST pacueTa, CIeAyeT MPUBECTH K €ANHBIM Oa3MCHBIM yCIIOBHSIM.

3a Ga3uCHbBIE BETUUYMHBI TPUHUMAIOTCS:

0a3ucHasi MOLTHOCTb

S6=Sr1+Sr2+ ...+ Sra, (8.2.1-5)

rie  Sry — Sry —HOMHHAIbHBIE MOIIHOCTH CHHXPOHHBIX T€HEPATOPOB, MUTAIONIUX TOUKY K.3., KBA;
0a3ucHOE HaIpsDKEHUE, PABHOE HOMHHAJIHHOMY HAlpsKEHUIO TeHEPaTOpOB

Is=1I,; (8.2.1-6)

0a3UCHBIA TOK

Is=S5/(\/3:Us ); (8.2.1-7)
63.31/ICHO€ COIIPOTUBJICHUC
Zs=Us/(/315). (8.2.1-8)

ITonmyyaemple pacyeTHbIC CONMPOTHBICHHS IO TOYKH K.3. HPUBOIATCS K Oa3UCHBIM YCJIOBHSM II0
dopmyie:
.
Z6=ZP/Z6, (8.2.1-9)
rIe Z, —pacdueTHOEe CONPOTHUBIEHHE 10 TOUKH K.3., MOM;
Zs —6azucHoe conpotusieHue, MOM;

*
Z(, — PacCUCTHOC COIIPOTUBJICHUE OO TOYKH K.3., O. €.

[ pacueTa MakCUMaJIbHOTO TOKA K.3. BBIIIPSAMUTENSI COCTABIIACTCS pacyeTHas cXeMa 3aMELICHUs, B
KOTOpPO#l BCe D3JEeMEHTHl (TeHepaTopbl, almapaThl, yJ9acTKH KaOelIpbHBIX Tpacc, TpaHchopmaTop)
3aMeIIaloTCAd aKTUBHBIMHU M MHIYKTHBHBIMH COMPOTHBICHUAMH. Bce CONPOTHBIIEHUS PaCYETHON CXEeMBbI
OMPEEISIOTCS B IMEHOBAHHBIX eAuHMIAX (cM. puc. 8.2.1-1).

[Ipu pacueTe MakCHMajJlbHOIO TOKa K.3. PEKOMEHAyETCs NpeHeOpedb CONPOTHBICHHUSIMHU
KOMMYTAIIMOHHBIX amllapaToB, LIMH U IEPEXOIHBIMHU COIPOTUBICHUSIMH KOHTAKTOB.

AKTHBHBIE W HHIYKTHBHBIE COMPOTHBICHNS KaOETBHBIX YYACTKOB OMPEIEISIOTCS 0 GopMyliaMm

I'ka6 = ry,:['LK/n;
(8.2.1-10)
Xka6 — xyu'LK/n:

rie Tyns Xyy — AKTHBHOE M HHAYKTMBHOE CONPOTUBIIEHUS 1 M KaOeIbHOM TMHUH, ONPENENAIOTCS MO CIPABOYHEIM TabauLaM;
L, —nnmiHa kabempHOTO yJacTKa, M;
7 — YUCIIO MapaJuIeIbHBIX Kabese.

Cxema 3aMelIeHHUsl AJIsi PacyeTOB TOKa K.3. reHeparopoB B DDC C YaCTHYHBIM paclpeacieHUeM
3JIEKTPOIHEPTUU HA MOCTOSTHHOM TOKe MpuBeaeHa Ha puc. 8.2.1-1.
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r’ fz rn
Far I’aﬂz Fan
Xd1 X'd2 Xdn
] Fkab1 ] Fkab2 ] I'kabn
Xkab1 Xxab2 Xkabn
l *« — ————o——
Frabn+1
Xkabn+1
] Inp
Xnp

W

Puc. 8.2.1-1 Cxema 3amMerieHus U1 pacueToB TOKa K.3. reHepaTopoB B DDC ¢ YaCTUUHBIM paclpeneIeHUEeM 3JIEKTPO3HEPIHU
Ha NMMOCTOAHHOM TOKC:
I'; — I, — CHHXpOHHBIE I'€HepaTophl; ¥, — Iy, — AKTHBHOE CONMPOTUBICHHE a3kl 0OMOTKH CTaTOpa reHeparopa
mpu 348 K (75 °C), MOm; x"j; — x",, — cCBepXIepexoHOE HHAYKTHBHOE CONPOTHUBICHUE IeHEpaTopa
O HPOJIONIBHOI 0CH, MOM; a6 — a1, Xag — Xxacnt| — AKTHUBHOE M MHIYKTUBHOE CONPOTHBIICHHUS KaOENbHBIX Y4acTKOB
Ha TIepeMeHHOM ToKe, MOM; 7y, , X,,,, — IPHBEJICHHBIE K HANPHKECHHIO IEPBUYHON OOMOTKH aKTHBHBIE M MHIYKTHBHEIE
CONpPOTHBIICHUS TpaHC(HOPMATOpa M YYacTKa LIENH OT BHIBOJOB BBIIPAMUTEIS 10 TOUKH K.3., MOM

IlpuBeneHHbIE K HaNpPsDKEHUIO MEPBUYHOM OOMOTKM AaKTHUBHBIE M WHIYKTHUBHBIE CONPOTHBIICHUS
TpaHcpopmaTopa M ydacTKa IETH OT BBEIBOJOB BBIIIPSIMHUTENS A0 TOYKH K.3. OMPEAEISTIOTCS 1Mo (hopMymaM

rnpz(er+rK:)'(U1/U2)2;

) (8.2.1-11)
Xnp = (pr + xK:).(Ul/UZ) 5
e U, u U, — HOMUHaJIbHOE HAaIpsDKEHHE TIEPBHYHON U BTOPUYHOW 0OMOTOK Tpanchopmaropa, B;
Frp> Xrp — AKTMBHOE M MHIYKTHBHOE COIPOTHBIEHUs TpaHC(POpMaTopa, onpeeneHuble o ¢popmynam 8.2.1-3 u 8.2.1-4,
MOM;

Ty Xy— — AKTUBHOE M MHYKTUBHOE COIPOTUBJICHNUS 3IEMEHTOB LIENU OT BBIBOJOB BBIIPSIMUTEIISA A0 TOUKH K.3. HA CTOPOHE
MOCTOSIHHOTO TOKA B OJTHOM TOJTtoce (IIPH HAJTMYUK JPOCCENS B PACUETHYIO CXeMY 3aMelleHus BKIrodaeTcst 1/2 ero
conpoTupieHus), MOM.

B kaxnoil M3 BeTBEH pacueTHONW CXEMBbl 3aMEUICHUS OTACIBHO CYMMMPYIOTCS AKTUBHBIE U
MHJYKTUBHBIE COIPOTHUBIICHHUsS, B PE3yJIbTAaTE YEr0 PACUETHAsl CXeMa IMPUHUMAET BUJ, NPEACTABIICHHBIN
Ha puc. 8.2.1-2.
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rf ,—? rn

ri Iz I
Xf X2 Xn

Inp
Xnp

Puc. 8.2.1-2 Pacyernas cxema 3aMeIlleHHUs] OTJEIBHOIO y4acTKa

r=rq + ka6,
— " .

X1 = Xq, + Xka6, 5

F=Ta e (8.2.1-12)
— " .

Xn=Xd, + Xka6,>

I'e= VKaG,,Jrl + Faps

X = xn<a6,,4rl + Xup.

Pacuernas cxema (puc. 8.2.1-2) mpeoOpa3syeTcs B JKBHUBAJICHTHYIO CXEMY 3aMEIICHUS 3aMEHOMH
napajieJbHO COCTMHEHHBIX YYaCTKOB OJHHM 3KBHBaJCHTHBIM (puc. 8.2.1-3).
r

I«

Puc. 8.2.1-3 DxBuUBaneHTHas cxeMa 3aMELICHUs MapaJlIeIbHO COSAUHEHHBIX YYaCTKOB
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Jlns ABYX MapasuieNibHO PabOTAONIMX TEHEPATOPOB SKBUBAJICHTHBIC COMPOTURIICHHS BEIYUCIISIOTCS 1O
dhopmymam

2 2
_11~x2+r2-x1

- : 8.2.1-13

ey (82.1-13)
_ Xl'Xz

o= (8.2.1-14)

[Ipn uucne mnapauienbHO pabOTAIOMIMX TEHEpaTopoB Ooiee IBYyX HSKBUBAIEHTHOE HHIYKTUBHOE
COIIPOTHUBIIEHHUE OTpeeNsieTcs mo Gopmyine

1xor=1/x1+ 1/x2+ ..+ 1/x,. (8.2.1-15)

AKTHBHOE SKBUBAJICHTHOE COIPOTHUBJICHHE B ITOM cilydae ompexaeisiercs mo dopmyne (8.2.1-13),
MpUYEM CHauaja OMNpPEAENSIeTCS 3KBUBAJICHTHOE CONPOTUBJIEHUE X, JIBYX LENEW, 3aTeM X,, BHOBb
MOJYYCHHOHN IEMH X,.; U OMHON U3 OCTABIIUXCA U T.1I.

Cxema (puc. 8.2.1-3) mpeobpasyercs B dKBUBaJeHTHYI0 cxemy (puc. 8.2.1-4) 3aMeHO# mociemnoBa-
TCJIBHO COCAMHCHHBIX YYAaCTKOB 3KBHBAJICHTHBIMH.

I

rSI'
Xar

Puc. 8.2.1-4 DxBuBaJIeHTHAsA CXeMa 3aMCILEHHUS MOCIIEI0BATENbHO COCANHEHHBIX YYaCTKOB

r3 = ral" + rK;
(8.2.1-16)
Xy = Xop T Xg.
OmnpezenseTcs: pacueTHOE COMPOTHUBIEHHE LEMH IO TOUKH K.3.
Z,= /3 +12. (8.2.1-17)

OmpenenseTcss pacdeTHOE COMPOTHUBICHHUE IO TOYKH K.3. B OTHOCHTCIHHBIX CIUMHHIIAX TO ¢op-
myne (8.2.1-9).
Omnpenensercs MaKCUMaJIbHBIN TOK K.3. BBIIPSIMUTENS 10 (opmyre:
\/ EE':] U,
IKTB:? (y+ Py —1) U_2 -Is, (8.2.1-18)
P

e E,; — HauaIIbHOE 3HAYCHIE cepxmniepexonHoi I/1C, KoTopoe IpH pacueTax peKOMEHIyeTCsl IPHHIMATh E;=U=10o0.¢;
Y — K03 HUIMEHT 3aTyXxaHHs NEePHOANIECKOH COCTAaBIAIOMIEH TOKA K.3. 32 BpeMsl JOCTIKEHHS MaKCHMyMa TOKa.
Jlnst muraromux cerert 400 'y = 1, muis cereit 50 ' onpenensiercs no kpuBoii puc. 8.2.1-5 B 3aBUCUMOCTH OT

% N : > ,,
Z, W TIOCTOSHHOH BpEMEHH IEPUONUYECKON COCTABIAIOMIEH CBEPXIEPEXONHOrO TOKa K.3. Ty B MOMEHT
Bpemenu t = 0,01 c.
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Ilpu ogunouHO# pabore reHeparopa WM MapajieabHO' pabore reHeparopoB OXHOro Tuma 71,
MPUHUMAETCS paBHOU 7,; OAHOTO TeHEepaTopa; MpH MapauieIbHON paboTe reHepaTopoB Pa3HBIX THIIOB 1,
MPUHUMAETCS paBHOHN 1, ¢ OOJBIITNM 3HAUYCHUEM;

Py, — ynapublii k03QdHULHEHT, onpeaenseMblii 10 KpuBoii puc. 8.2.1-6 B 3aBUCUMOCTH OT OTHOILEHHS
COIIPOTUBIIEHUS X, / 7, ONpeneneHHbIX o Gopmyrne (8.2.1-16).

7,0 Tud:_ooﬂ__ =
0'9; ‘ﬁ :Q:w//-— —T
g > _
/no<5° |
085 NS
\V4
g8 7
0754
07

a1 g2 a3 o4 45 96 g7

o ~ * ~
Puc. 8.2.1-5 Kpusble 3aBucuMocTn kK03 HImenTa 3aTyxaHus NepHOIMUECKOH COCTABIAIONIEH TOKa K.3. OT Z, ¥ HOCTOSHHOK
BpPEMCHH MEPHOTUYCCKOI COCTABIISIONICH CBEPXIIEPEXOHOTO TOKa K.3. T, T/IE MO OCH aOCIMCC yKa3aHbl 3HAYCHHS PACUCTHOTO
"
CONPOTHUBJIEHHS 10 TOYKH K.3. Z,, @ IO OCH OpJMHAT 3HAYeHHs KOd(HIMEHTA 3aTyXaHus Y

8.2.2 Pacuer TOKa KOpPOTKOTO 3aMBIKaHUs OT TreHeparopa B DDC ¢ MOIHBIM pacrpeaelieHueM
ANEKTPOIHEPTHH HA MMOCTOSTHHOM TOKE.

B 33C ¢ momHBIM pacrpeleneHueM JJIEKTPOIHEPTHH Ha IOCTOSHHOM TOKE KaKIBbIH TeHeparop
MOJKJIFOYEH K CBOEMY BBIIPSIMHUTEIIO.

IIpu KOpOTKOM 3aMBIKAHHUHU TPEX(PA3HOIO MOCTOBOTO BBITPSIMHUTEIIS, ITUTAIOMIETOCS HEMOCPEICTBEHHO
OT CHHXPOHHOT'O Fe€HepaTropa, pacyeT TOKa K.3. Ha BBIBOJIAX BBINPSIMUTEIS BBITIOIHIETCS, KaK I CIydas
CUMMETPUYHOTO K.3. Ha BBIBOJAX T'€HEPATOpa, C YYETOM AaKTHBHBIX M PEAKTUBHBIX COMPOTUBICHUIN
KaOeNbHOW JIMHUU TeHEepaTop — BHIMPSMUTEb.

Jnst pacuera Mo MacmOpTHBIM JaHHBIM Ha TEHEpPaTop HEOOXOAWMO OTPEIeNUTh CIEAYIoIne
BEJIMYHHBIL

Sty — MoJIHAs HOMHHAJIbHAs MOIHOCTh TeHepaTopa, KBA;

Uy — HOMUHaNIBHOE HarpsikeHue, B;

I;— HOMUHANBHBIN TOK TeHepaTopa, KA;

f — HOMUHaNBHAs YacToTa rereparopa, [';

rr — aKTUBHOE CONPOTHBIICHHE OOMOTKH CTaropa, o. €.;

X, — CBEpPXIIEPEXOAHOC MHIYKTUBHOE COIPOTUBJICHUE 10 MPOIOILHON OCH, 0. €.;

X, — TMIEPEXOHOE MHIYKTUBHOE COMPOTUBIICHHUE TIO TPOJOIBHON OCH, 0. €;

T,; — CBepXIepexoHasi MOCTOSHHAS BPEMEHH 110 MPOIOIBHON OCH, C.;

cos@ — K03 (HUIIMEHT MOIITHOCTH.

Cxema 3aMeleHHs] IJIsi pacdera TOKa K.3 TeHeparopa B ODC ¢ TOIHBIM pacupeaciieHHeM
JIEKTPOIHEPTHH Ha MTOCTOSTHHOM TOKE IMpHUBEJEHa Ha puc. 8.2.2.

[TapameTpbl, HEOOXOAMMEIE JJISl pacueTa, JOJKHBI OBITh MPUBEACHBI K SAMHBIM 0a3MCHBIM yCIOBHSM.

3a 0a3uCHBIE BETUYWHBI TPUHUMAIOTCS:

0a3ncHasT MOIITHOCThL PaBHAsI HOMHHAIBHONW MOIITHOCTH T€HEPATOPOB Sg= Sty;

0a3uCcHOE HAIPsDKEHUE, PABHOS HOMHMHAJIBHOMY HampsikeHUIo reHepatopoB Us = Uy;

0a3uCHBIN TOK

I5=S5/(/3Us); (8.2.2-1)
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Puc. 8.2.1-6 3aBucumocTs ynapHoro ko3duuuenta Py, OT OTHOIIEHHUS X/ LIENH K.3.:
1o ocH abcrmce - 3Ha4YeHns Py, TI0 OCH OpAHHAT - 3HAYEHHE OTHONICHHS X/

It
X

I«
Xx

Puc.8.2.2 Cxema 3amMelnenus ais pacueTa Toka K.3 reeparopa B 99C ¢ HOIHBIM paclpelelIeHUeM 3IEKTPOIHEPIHU
Ha TOCTOSTHHOM TOKE
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basucHoe COIMIPOTUBJICHUC

Zs=Us/(\/3I5). (8.2.2-2)

HOJ’Iy‘-IaCMLIe paC‘-IeTHI)IC COHpOTI/IBHeHI/Iﬂ 0 TOYKH K.3. HpI/IBOI[HTCSI K 6a3I/ICHbIM yCJIOBI/ISIM 1o
bopmyie
£
Zs=2Zp|Zs, (8.2.2-3)
e Zp —PpacyYeTHOE CONPOTHUBIICHHUE A0 TOYKH K.3., MOwM;

Zs —6azucHoe conpoTusieHue, MOM;
£
Zs —pacueTHOe COMPOTHBICHHE A0 TOYKH K.3., 0.€.

Hns pacuera MakCMMajbHOTO TOKa K.3. BBIIPSMUTENS COCTABISIETCS pacyeTHAsl cXeMa 3aMEICHUs
(puc. 8.2.2), B KOTOpO# BCe 3JEMEHTHI 3aMEIIAIOTCSl aKTUBHBIMUA M WHAYKTHBHBIMH COTIPOTHBIICHUSMHU.
Bce compoTuBieHNs pacdeTHONH CXEMBI ONPEEIIIIOTCS B MMCHOBAHHBIX SMHUIIAX.

AKTHBHBIC U MHYKTHBHBIC COMPOTUBJICHUS KaOCIbHBIX YYACTKOB OIMPEICIAIOTCS MO (opMyliaMm

T'xa6 = 'y’ LK/”’

(8.2.2-4)
Xxa6 — xyn'LK/na

rie: Pyns Xy — AKTHBHOE M MHAYKTHBHOE CONMPOTHBIECHNSA | M KabeTbHOH IMHUH, OTIPENENAIOTCS TI0 CIIPABOYHBIM TabIHIaM
(mpunoxerne 4 OCT5.6181-81);
L, —ummHa KabeNbHOTO y4acTKa, M;
1 — 9UCII0 NapaIelbHbIX KaOene.

AKTHUBHEIE U WHAYKTHUBHBIC COIIPOTHUBJICHHUA I'€HEpPATOpa 6epyT051 M3 MaClIOPTHBIX JaHHBIX HA MAallIUHY,
BHYTPCHHUM COIIPOTUBJICHUEM BBIIIPAMUTEIIA B MOMEHT BO3SHMKHOBCHUSA K.3. MOXHO HpeHe6peth.
Janee ompezensieM cBepxrepexoanyto u nepexoanyto OJIC reneparopa B 0.¢

Eo=Uy+ Iyx; *singo; (8.2.2-5)

Eo=Uy+ Iyx,; singo, (8.2.2-6)

rae Uy, 1y, singp, — HampsDKEHWEe U TOK TEHEepaTopa B 0. €. M YTOJ CIABHUTa MEKAY HUMH B HMPEIIIECTBYIOMIEM K.3. PEXHME.

I[aﬂee OMpeACIACTCA IMOJHOC PACUCTHOC COIPOTUBJIICHUC MLCIKU TICHEpPATOPA, a TAKXKC IIOJHBIC
PACUCTHBIC COMMPOTHUBJICHUA IS MEPCXOAHOTO U YCTAHOBUBIICTOCA IIpOLECCa

Zy =+ Fas) + (60 + Xea) s (8.2.2-7)

Zy=J(r+ s + (4 + Xeao). (8.2.2-8)

HauanbHoe 3HaueHue CBCPXIICPEXOJHOIO0 TOKa [0, 0. €., paBHO

Io=Ey/Z, (8.2.2-9)

HavanbHoe 3HavueHMEe MEepexoqHOro ToKa Iy, 0. €., paBHO

Iy=Ey/Z,. (8.2.2-10)

I[anee OIPEACIACTCA NEPUOAUICCKAA COCTABJIAIOMIAA TOKA K.3., O. €.,
1,=Iy—Ip)-e T + I, (8.2.2-11)
3Ha‘IGHI/Ie BpECMCHU t B JaHHOM CJIy4dac HaprIMYIO 3aBUCUT OT 4YaCTOTbl I'CHECpATOpa f, qepe3

BeIpaxkeHue ¢ = 1/2 f, To ects mst gactorel 50 ' 3Hauenue Bpemenn ¢ = 0,01 c.
ViapHbIA TOK K.3. iy, KA, paBeH

iy =2 (L= 1yva) Is, (8.2.2-12)

rae Yo — KOO OUIIMEHT areproIUIecKod COCTaBILIONIEH, onpenenseMblii 1Mo KpuBOH Y, = f(x/r), IpUBeACHHON B
cragnapre OCT 5P.6181-81 (npusnoxenue 10), onpesesnsemMplii B 3aBUCUMOCTH OT OTHOIIEHUs (X + X)/ (1 + 7).
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8.3 Pacuer TOKa KOPOTKOI0 3aMbIKAHHA OT IPe0HOM 3JIEKTPOYCTAHOBKH.

8.3.1 PacueT Toka KOPOTKOTO 3aMBIKaHHS OT TPEOHOMN 3JIEKTPOYCTAHOBKHU ¢ CHHXPOHHBIM ['3]1.

Pacger Toka K.3. OT TpeOHON ANEKTPOYCTAHOBKH C CHHXPOHHBIM ['DJ] MpOM3BOAWTCS aHAIOTUYHO
pacdeTy TOKa KOPOTKOTO 3aMBIKaHUSI CHHXPOHHOTO TeHeparopa (8.2.2 HacTosIIeH METOIUKH ).

Caepxmepexonnas JJIC E,, u nepexomuas JJIC E, mms pBuratens, paGoTaroIEro ¢ HepeBO3-
OyxaeHueM (C ONepexaromnuM Kod(QGHUINECHTOM MOLIHOCTH), ONpEAeNseTcs 1Mo TeM ke (GopMmyaaM, 4To
u D/IC reneparopa, paboTaroIero Ha aKTUBHO-UHAYKTUBHYIO HarpysKy.

8.3.2 PacueT ToKa KOPOTKOTO 3aMBIKaHHS OT TPEOHON AIIEKTPOYCTAHOBKH C acCHHXPOHHBIM ['OJ1.

Tok moxmUTKU OT acHHXpOHHBIX ['D]] cienyer yduThIBaTh AJIs MEPBBIX TPEX MEPHOIOB TOKA K.3.

st pacdeTa mo macnopTHEIM JaHHBIM Ha aCHHXPOHHBIN AJIEKTPOABUraTeIb HEOOXOIUMO ONPEEeTUTh
CIICAYIOIIUE BEIUYHHBL:

Prp — HOMMHAIIbHAs MOLIHOCTB, KBT;

Iy — HoMuHanbHeIA TOK, KA;

Fex — AKTUBHOE COTIPOTHBJIEHHE OOMOTKH CTaTOpa, O. €.;

Xy — HEPEX0JHOEe MHIYKTUBHOE CONPOTHUBIIEHHE OOMOTKH CTaTopa, O. €.;

X — MHIYKTHBHOE CONPOTHUBJIEHHE OOMOTKH CTAaTopa, . €;

[ — K03 PUIMEHT MarHUTHOH CBS3M OOMOTOK pOTOpa M CTaTopa;

T p — TMOCTOSIHHASA BPEMEHH 00MOTKHU poTOpAa, C.;

T, — mepexoHas NOCTOsAHHAs BPEMEHU OOMOTKH POTOpA, C.

Omnpenensercs HadaJbHOE 3HAUCHHUE MEPHOIUUECKON COCTABIIAIONICH TOKA K.3.

Ton=—5-p, (8.3.2-1)

rae U, — HanpspkeHHe Ha Guaepe IBUraTels A0 K.3. IPUHUMACSTCs paBHBIM | mpH pacuere B 0. €. asuratens u 0,95 npu
pacudere B 0. €. TeHeparTopa.

Janee ompemenseM NEpUOANYSCKYIO COCTABIAIONIYI0 TOKa K.3. (JEHCTByIONIee 3HAYCHHE) IS
MOMEHTa BpeMeHI/I t onpenensiercst Mo Gopmyie
Iy=Ioye =T (8.3.2-2)
rae T;,? —IHOCTOsAHHasA BPEMEHH 3aTyXaHUsl IEPEXOAHOr0 Ipouecca.

[Ipu k.3. Ha 3aKKUMax JBUTATENS T T .

HpI/I K.3. B €T ITOCTOAHHOI'O TOKAa YYUTBIBACTCSA COIIPOTUBIICHUC Ka0epbHON JIMHUA OT JABUTaTeIIs 10
UHBEPTOpA.

Tpe — T (xd + XKaG) (xZ[ + xKa6) + (rcz[ + rKa6) ,
(O T Xae) T )’

(8.3.2-3)

3uavenust e npuseneHsl B ctanaapre OCTS5P.6181-81 (mpunoxenune 11).
IlomHBIA TOK K.3. OT ABUTaTens (aMIUIMTYIHOE 3HAYEHHE) JUII MOMEHTa BPEMEHU ! MOXKET OBITh
ompejieneH no Gpopmyie

_ U ,
. _ c — /T
Inmax = \/2(112[ + 7 )'e( T )’ (832-4)
pa
rae T, — IOCTOSHHAS. BPEMCHH 3aTyXaHHs allepHOINIECKON COCTABIAIOMIEH TOKa K.3., ONPENCISIETCS 0 (hopMyIe
' X, +x
T, = g ¥ Yas) (8.3.2-5)

(m’(rcn + rKaG) ’

e ® — yIIoBas 4actora, ® =2-7f.
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VnapHblil TOK onpenenseTcs Kak 3HaueHHe MOJHOTO TOKa AJisl MoMeHTa ¢ = T/2 no dopmyse

_ U,
iy = N2 Ut o) I (8.3.2-6)
pa

rae Yo — K09Q(DULHEHT anepuoIuIecKoil COCTABILIIOIICH, ONMpenessieMblii Mo KpuBOH Y,= f (X/r), mpuBeAcHHON
B OCT 5P.6181-81 (upunokenue 10), onpenenseMplil B 3aBUCHMOCTH OT OTHOIIEHHS (X, + Xa6)/ (Fentcas)-

8.4 Pacuyer Toka KOPOTKOI0 3aMbIKAHHUA OT 00IIeCYIOBbIX PHEMHHKOB JIEKTPOIHEPIHH.

8.4.1 Pacyer TOKa KOPOTKOTO 3aMBIKaHHUSI OT OOIIECYOBBIX MPUEMHUKOB AJeKTpodHeprun B D9C ¢
YaCTUYHBIM paclpeie]IeHHeM Ha MOCTOSTHHOM TOKE.

B 33C ¢ wactu4HBIM pacnpefiefiecHHeM 3JIEKTPO3HEPTHH Ha TOCTOSIHHOM TOKE BCe OOIIEeCyIoBBIE
MMOTPEOUTENH AIEKTPOdHEepruu noiaydarorT nutanue ot I'PII mepemennoro toka. Ot Pl mocTosHHOTO
TOKa TOJYYal0T NHTaHWE YaCTOTHO-PETYIMPYEMBIH 3JIEKTPONPUBOJ: TPEOHBIE BIEKTPOYCTAaHOBKU W
MIPUBOJI TIOAPYIUBAIONIUX YCTPOICTB.

OO01ecy/ioBble TPUEMHHKH, TOJyYarollde IMUTaHWE OT NIUTa IEPEMEHHOTO TOKa, BIHUSHHUS Ha
MOJIHUTKY TOKa K.3. Ha mmHax PII[ mocTosHHOTO TOKa NMpakTHYECKHW HE OKa3bIBAIOT. JDTO 00YCIOBICHO
TEM, YTO CyMMapHasi MOIIHOCTh TaKHMX MOTPeOUTENel CyIeCTBEHHO MEHbIIE MOIITHOCTH T€HEPaTOPOB.

Cetb pacmpeseneHusl Ha TOCTOSHHOM TOKE TOTy4aeT MUTAaHWE OT BBIIPAMUTENEH, MOIKITIOUEHHBIX K
CHJIOBBIM TpaHC(opMaTropam.

Pacuer Toka MOANKUTKH B CETh MOCTOSHHOTO TOKA BBIMOJHACTCS IO YCIIOBUSIM KOPOTKOTO 3aMBIKaHUS Ha
BTOPHYIHOW OOMOTKE CHIIOBOTO TpaHcdopmaropa. Pacuer nmponsBomutces 1o dopmyiam (8.2.1-1 — 8.2.1-13).

8.4.2 Pacuer TOKa KOPOTKOTO 3aMBIKaHHS OT OOIIECYJOBBIX MPHUEMHHUKOB 3JeKTpodHeprun B IDIC ¢
TIOJTHBIM paclpefeNIeHHeM Ha MOCTOSHHOM TOKe.

8.4.2.1 Pacuer TOKa KOpPOTKOTO 3aMBbIKaHHs OT OOILIECYIOBBIX MPHEMHUKOB OJJIEKTPOIHEPTUU
nepeMeHHoro Toka B OOC ¢ MOJIHBIM paclpeesieHHeM Ha MOCTOSHHOM TOKE.

B D3C ¢ momHBIM pactipeieieHueM 3eKTPOIHEPTUN Ha TIOCTOSTHHOM TOKE OOIIECYTOBbIE IPUEMHUKH
ANIEKTPOIHEPTHH MOTYT MONy4aTh nmuTaHue kKak oT PII[ mepemeHHOro TOKa, TaKk W HETOCPEICTBEHHO
ot I'PI] moctosiHHOTO TOKa. Hamnbomnee momraeie moTpeduTenu morydaroT nutanue ot I PII] moctosHHOTO
TOKa 4epe3 MHBEPTOPHI.

Pacyer Toka OT acHMHXpOHHBIX IBUTaTeneidl ocymiectBisiercss mo ¢opmymnam (8.3.2-1 — 8.3.2-6),
CHHXPOHHBIX JBUTaTened — o ¢opmynam (8.2.2-1 — 8.2.2-12).

O06mecynoBsie TOTPEOUTENTH HEOOIBIIIOW MOIITHOCTH, MTOTYYalOT MMTAaHUE OT IIKTA TIEPEMEHHOTO TOKa.
Orot it noisydaeT nurtanue ot ['PLL mocTosHHOTO TOKa Yepe3 MHBEPTOP M CUJIOBOI TpaHCchopmarop.
WHBepTOp M CHIOBOH TpaHCPOPMATOp SIBISIOTCS OOPAaTUMBIMH BJIEMEHTAMU CXEMbI U MPOBOASAT TOK B
oOparHyro cropony. [lpum Bo3HMKHOBeHMH K.3. Ha mmHax [Pl mocrosHHOrOo TOKa, ACHHXPOHHBIE
JIBUTATENW, TOJKIIOYeHHble K muHaM Pl mepeMeHHOTo TOKa W BBIpaKEHHBIE HSKBUBAJICHTHBIM
JIBUTATENIEM, CO3JAf0T TOK MOJIMHUTKH TOYKH K.3.

Bwmecte ¢ Tem oxnaemMas MOIIHOCTb S9KBUBAJICHTHOTO ABUTATENsl 3HAYUTENIHHO (Ha MOPSAIO0K) MEHbIIE
M0 CPaBHEHUIO C MOIIHOCTBIO TEHEPATOPOB U IPEOHBIX IIEKTPUUECKUX JABUrarenei. B cBsa3u ¢ aTuM npu
pacdyere TOKOB MOANMWTKH HA IIMHAX IIWTA MOCTOSHHOTO TOKA, 3TMM HMCTOYHUKOM MOINMUTKH MOYKHO
peHeOpeyb.

Ecimm MomrHOCTH SKBHBAJCHTHOTO ABHUTATENsl COIOCTaBMMa C MOINHOCTBRIO DY, TOo HeobOxoammo
YUUTBIBATh TOK MOJMUTKY TOYKH K.3. OT JaHHOTO HCTOUYHHMKA. OTpaHUUUTENbHBIM (PAKTOPOM MPOITYCKaHUS
TOKa K.3. 4epe3 TpaHchopMarop SBIsETCs ero rabapuTHas MOIIHOCTh. B ciydae, ecnmu MOIIHOCTB
SKBHBAJICHTHOTO JIBUTATells MEHbIIIEe rabapuTHOW MOIIHOCTH TpaHC(OpPMAaTOopa, TO PacdyeT TOKA IMOAMUTKH
TOYKH K.3. IPOU3BOAMTCS TI0 MOIIHOCTH SKBHBAJICHTHOTO JIBUTATEIS.

Tok MOANUTKH OT 3KBUBAJIEHTHOTO aCHHXPOHHOTO JBUTATeNlsi Ha COOPHBIX HIMHAX BBIYMCIIIETCS I10

bopmyie
iy =781, (8.4.2.1-1)

rac IH — HOMHHAJIBHBIN TOK YKBHBaJICHTHOTO ACUHXPOHHOTO ABUTATEIIA.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
X1-292

Ha nmepBu4HO# cTOpOHE MOHIKAIOIIETo TpaHcdopMmaropa ¢ yueroM koadduuuenta tpanchopmaiu
TOK HMOATUTKH COCTaBHUT

ype = Ty Koy (8.4.2.1-2)

rae K, — xoaddununent tpancopmarym.

B cnydae eciam MOIIHOCTh SKBUBAJICHTHOTO JBHUTaTeNsl IPEBBIIACT TabdapUTHYIO MOIHOCTH
TpaHcpopmaTopa, pacdeT TOKa IMPOU3BOAUTCS 10 (opMyIe

1,=U,/(/3Z,), (8.4.2.1-3)

e Z,, —pacueTHOE CONPOTUBIECHHUE 0 TOUKH K.3.;
U, — HanpspkeHHe Ha NepBUYHON 0OMOTKe TpaHcdopmaropa.

8.4.2.2 PacyeT TOKa KOPOTKOTO 3aMBIKaHHSA OT OOIMECYIOBBIX NPHEMHHKOB 3JICKTPOIHEPTHHU
MMOCTOSTHHOTO TOKa B DDC C MOJTHBIM pacrpeacieHneM Ha IMMOCTOSTHHOM TOKE.

B cnyuae, ecnu x I'PIL mocTOSSHHOTO TOKa MOAKJIIOYEHBI JEKTPUYECKUE JBUraTEIN MOCTOSHHOTO
TOKa, COM3MEPHUMBIE MOIITHOCTHIO C TEHEPATOPaMH, HEOOXOUMO PacCUUTATh TOK MOJIMUTKU MECTa K.3. OT
JIaHHOI'O MCTOYHHKA TOKA.

Tok TOAMUTKH OT JEKTPUICCKUX IBUTATEICH MOCTOSHHOTO TOKA, IMOMKIIFOUYCHHBIX HEIIOCPEICTBEHHO
K IIMTY MOCTOSHHOTO TOKA, PACCUUTHIBAIOTCS CIEAYIONIMM 00pa3oM.

.1 AHanUTHYECKUI METOJA pacuyeTa MaKCUMAaJbHOTO TOKa KOPOTKOTO 3aMBIKAHUS OT 3JCKTPOIBUTATE-
JIEW MOCTOSIHHOT'O TOKA.

Pacuer MakcMManbHOTO TOKa KOPOTKOTO 3aMBIKAHHMS OT JJCKTPOABUTATEICH IOCTOSHHOTO TOKa
AHAJTMTHYESCKIM METOJIOM TIPOBOIUTCS IO BBRIPAKECHUSAM W TOCIEA0BATEIIHFHOCTH, IPUBEICHHON HIDKE:

044U, ‘E,

T U D W Ja, (8.4.2.2.1-1)
R-I +K e K(Pla

R Ree K /); (8.4.2.2.1-2)
UH

F,+boAS,=2(W a1,

y= TUZATAD A (8.4.2.2.1-3)

e o — ko3 dunment, 1/c;

B, v — ko3¢ dummeHt, o. e.;
K, =1 — nnsg mammH 6e3 KOMIIEHCAIIMOHHON 0OMOTKH,
K, = 0,8 — mis MalimH ¢ KOMICHCAI[HOHHONH OOMOTKOIA.
U,; —HOMHHAIBbHOE HAaNpsDKCHHE HE3aBUCHMOH OOMOTKHM BO3OYXKICHHS IIPH XOJOCTOM XOJ€ M HOMHHAIFHOM
HanpsbKkeHud, B;
E, — vomuHanpHas J]C mamunsl, B;
p — 4HCIIO Nap MOJIIOCOB;
U, — HOMHMHaJbHOE HAIPSDKEHHE MAllluHbL, B
®,, — HOMUHAJIBHBIN TIOJIE3HBIH MOTOK MAIIMHBI Ha Iooc, BO;
W, —4ncno BUTKOB OOMOTKH HE3aBHCUMOTO (TIapajjieIbHOT0) BO30YXICHHS Ha IOJIIOC;
a, —4HCIIO MapaJUIeTIbHBIX BETBEH OOMOTKH HE3aBUCHMOTO (IapauIeIbHOTO) BO3OYKACHS;
R, —axtuBHOe compoTuBieHue enu sxops npu T = 348K (75 °C), Owm ;
I, — HOMMHAJIBHBIA TOK sIKOpS, A ;
e, — peaktuBHas1 OJ/IC KOPOTKO3aMKHYTOH CEKIIMH OOMOTKH sIKopsi, B;
K — K09 PUIIHEHT METOYHOTO MEPEKPBITHS;
F, — HaMaTHMYHUBAIOIAs CUJIA TIONEPEYHON PeaKIMK AKOPS B HOMMHAJILHOM PEXHMeE (Ha Tapy HOJIOCOB);
b, — IMHAa KOMMYTAIIMOHHOW 30HEI, CM;
AS,; — HOMHUHaNbHAs TMHEHHAs Harpy3ka sikopsi, A/cMm;
W. —u4ucno BUTKOB cCepHeCHON 0OMOTKHU BO30YXICHHS Ha IOJIIOC,
a. —4UCII0 MapanseNbHBIX BETBEH ceprecHO 0OMOTKH BO30OYKIAEHMUS;
lyp — TOK OOMOTKM HE3aBHCHMOTO (TapajjiesIbHOTO) BO30OYXKAEHUS IPH XOJOCTOM XOJI€ W HOMHHAJIHHOM
HaNpsDKeHUH, A.

B dopmyne 8.4.2.2.1-3 B yucnurene nepen cnaraeMbiM 2(W./a.) craBuTCs 3HaK "MUHYC" IIpU pacueTe
JBUraTeis CO BCTPEYHO BKIIOUCHHOM CEpHECHOM OOMOTKOM, M CTAaBHUTCS 3HAK IUIIOC IPU pacyere
JIBUTATEJISI C COTIACHO BKITFOUCHHOM CepHEeCHON 0OMOTKO# BO30YKICHUSI.
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Omnpenensatcst KO3QPUIHESHTHI
C=3,82:p'ny (8.4.2.2.1-4)
A=a+C-B+0,11-y); (8.4.2.2.1-5)
B=a-C-(B+y), (8.4.2.2.1-6)
rae A u C — xospdunuentsi, 1/c;

B — ko3 umment, 1/c;

OnpeenstoTcs: IEKPEMEHThI 3aTyXaHHS:
P,= A[2+ /(42— B); (8.4.2.2.1-7)
Ps=A/2—./(4/2)*—B). (8.4.2.2.1-8)

Onpenensiorcss pacyeTHbIE NEPEXOAHBIH 7 U YCTAHOBUBLIMMCA Iy ycr TOKH K.3.
i.=CJ(P,— Po). (8.4.2.2.1-9)
Jliis MalvMH ¢ HE3aBUCUMBIM BO30Y)KICHHEM YCTAaHOBUBIIMICS TOK K.3. Oompeaessiercs mo Gopmyiie
iteyer=1/(B+7). (8.4.2.2.1-10)
Jlns ManvH ¢ mapayuielbHbIM BO30Y)KJICHHUEM YCTAHOBHUBIIHUICS TOK K.3. pPaBEH HYIIO.

Bpemsi nocTHXKEHHS TOKOM K.3. MAaKCUMAlbHOTO 3HAUCHUS OMpEAeNseTcs MPH HE3aBUCHMOM
BO30YKICHIH

L, Py 23 Puiy 8.4.2.2.1-11
t= ‘In — = 2 . — ; A4.2.2.1-
Pa_P6 P6(ll<_l1<yc1‘) Pa_PG g PG(IK lec’r) ( )
TIPH MTapauIeIbHOM BO30YXICHUH
P
L 2= 23 lg 5°. (8.4.2.2.1-12)

Z‘m:Pa_P6 P6 Pa_PG. P6

MaxkcuMalbHBIH pacdeTHBIH TOK K.3. Ha BBIBOJAX MAIIMHBI, pa0OTaBLIeH A0 MOMEHTa K.3. B PEKUME
X0JIOCTOIO XOZa, OIPENENIeTCs:
TIPH HE3aBUCUMOM BO30YXIECHUU

C o e N — Pgty,
Lym = Ik yc’r_lke o (lK_leCT)e ¢ 5 (84221-13)
IpU MapajuieIbHOM BO30Y>KACHUH

e Pulmy, (8.4.2.2.1-14)

rae im — MAKCHUMAJIbHBIA TOK K.3., 0. €.

: .o —Pgt,
lym = lK(e S =

MaxkcumanbpHBIH TOK K.3. Ha BBIBOJAX JIBUTATeNsd, pabOTaBIIMX A0 MOMEHTa K.3. B HOMHHAJIBHOM
peKuMe, onpeaenseTcs no Gpopmynam

Lnn= (igm— DI,y 1072, (8.4.2.2.1-15)
rue Iiny —MaKCUMaIbHBIA TOK K.3. Ha BBIBOJAX IBHUTaTels, KA.

2 yHPOLLICHHLII;'I aHAIUTUYECKUIT METOA pacdye€Ta MAKCUMAJIBHOI'O TOKa KOPOTKOI'O 3aMbIKAHUSA OT
3JI€KTpO,Z[BI/IFaTeJIeﬁ IIOCTOAHHOI'O TOKaA.

BeanunHa MakcMMaJIbHOTO TOKa K.3. JABUTATECId C OCHOBHBIM IapalICIbHBIM B036y)K)IeHI/ICM,
paboTaBIIIero 10 MOMEHTA K.3. B PEKHUME XOJIOCTOTO XO/a, OMPEaeIsITCs Mo GopmyIe

im=ns J. (8.4.2.2.2-1)
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Puc. 8.4.2.2.2 3aBUCHMOCTh BCIIOMOTATEIbHONW BEMTUYUHEI J OT KO3 PUIeHTOB 4 1 B

BcenomorarenbHas BenuynHa J ONpeaesiseTcs Mo pacueTHBIM KPUBBIM puc. 8.4.2.2.2 B 3aBUCHUMOCTH OT
ko3¢ ¢unreHToB 4 u B.

Koaddunmentsr 4, B u C onpenensitorcst o ¢popmynam (8.4.2.2.1-4 — 8.4.2.2.1-6).

BennunHa MakcHMMaJbHOTO TOKa K.3. JBHUraTrens B HMMEHOBAaHHBIX EAMHHULAX OIpEHEeNieTCs II0
dbopmyne (8.4.2.2.2-1).

B cooTBeTcTBHM € YIPOIIEHHBIM METOIOM pacdera TOKa KOPOTKOTO 3aMBIKaHUS OIpenelseTcs
BEJIMYMHA MaKCHUMAJIbHBIH TOK K.3. JJISl MAlllMH C HE3aBUCHMBIM BO30Y)KACHUEM NPH UX HOMHUHAIBHOM
HanpsbkeHun He Bbime 400 — 500 B.

Pacuer Toka MOANUTKH B TOUKY K.3. OT KPYIHBIX 3JIEKTPOJBUTaTeIel, CON3MEPUMBIX 110 MOIIHOCTH C
OCHOBHBIMH UCTOYHUKAMH [TUTAHUS, IPOM3BOAUTCS aHAIIOTUYHO PACcUeTy MaKCUMAaJIbHOIO TOKa KOPOTKOIO
3aMBIKaHHsI aHAJTMTUIECKAM METONIOM, ONIMCAHHBIM B HACTOSILEH IJ1aBe BBILLE.

Tok MOANUTKH OT 3JIEKTPOIABHUraTelell BCIIOMOTATENbHBIX MEXaHH3MOB C YYETOM CONPOTHBICHUN
KaOeJIbHBIX Tpacc ompenensercs no ¢Gopmyie

Tonissare = 52l osam, (8.4.2.2.2-2)

rie 1 —4HCI0 paboTAIOMINX B PACCYUTHIBACMOM PEXHMME HIIEKTPOJIBUTaTeIei;
Iy , — HOMUHAIBHBIA TOK 7-TO 3JIEKTPOJIBUIaTeNsl, pabOTAIOIIErO B PAaCUETHOM PEXHUME, KA;
Iy n ¥ 1 —0epyTCs U3 TaOIUIBI HATPYy30K.
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Tok TOANMHUTKH OT 3JEKTPOIBUTATENEH BCIIOMOTATENILHBIX MEXaHHU3MOB YUYUTBHIBACTCS TOJIBKO IIPU
pacdeTre MaKCHUMaJbHBIX TOKOB K.3.

8.5 Pacuyer Toka KOPOTKOI0 3aMbIKAHHS OT KOH/JIEHCATOPHBIX OaTapei.

B 99C c pacnpenenenneM 3JIEKTPOIHEPTUH HA TIOCTOSHHOM TOKE KOHJICHCATOPHBIE OaTapeu MOTyT
YCTaHABJIMBATHCS HA BBIXOJE BBIMPSMUTENICH, BXOI€ HHBEPTOPOB WU MOAKIIOUATHCS HEIIOCPEICTBEHHO K
IIUHAM ITocTosHHOro Toka I'PIII.

CxeMa TOAKITIOYCHHS KOHACHCATOPHBIX Oarapeil B ceTH mocTosHHOro Toka DDC mpencraBiieHa Ha
puc. 3.4.

[pu k.3. HAa MIUHAX TOCTOSHHOTO TOKA WJIM OTXOAAIINX (uaepax, 3HAUUTEIILHOE BIMSHUE HA ylIapHbIE
TOKHU K.3. JPYTUX UCTOYHHUKOB MOJIMUTKU OKA3bIBAIOT TOKU pa3psaa KOHAEHCATOPOB.

EmMKoCTH KOHIEHCATOpOB, YCTaHAaBIMBAEMBIX Ha BXOJaX WHBEPTOPOB M BXOMASIIUX B COCTaB
ABTOHOMHBIX HHBEPTOPOB, 3HAYUTEIbHbI M JocTuraroT BenuunHbel 10 M® wHa 1 MBT MomHoCcTH
nHBepTopa. IIpm MajaoM CONMPOTHBIGHWH YYAacCTKOB IIEIMH, IO KOTOPBIM TIPOTEKAIOT TOKH pa3psiaa
KOHJ/ICHCATOPOB, 3HAUCHHUSI TOKOB Pa3psiia MOTYT JOCTUTaTh COTEH KUJIOAMIIEP.

Eciu oOknanku 3apsHKeHHOTO KOHJIGHCATOpPa MOIKIIOYUTh K KAaKOMY-THOO COIPOTHBIECHHIO R, TO 3a
CcUeT HampsDKEHUS Ha KOHAEHcarope OydeT HpoTeKaTh pa3psAaHBIH TOK KoHaeHcaropa. [Ipm paspsme
KOHJIEHCATOpa 3JEKTPOHBI C OJHOW TUIACTHHBI (IIPH MX M30BITKE) OyIyT MEepexoauTh Ha APYTyio (TIpu uX
HEJ0CTaTKe), 4TO OyIeT MPOA0IDKAETCS A0 TeX IMOp, MOKa MOTCHIIMANBI 00KIaI0K HE BRIPOBHSIOTCA, T. €.
HampsDKeHHE Ha KOHJEHCATOPE CTaHET PaBHBIM HYIIO.

H3meneHne HampshKeHUs B Mpoliecce paspsiaa KOHJeHcaTopa U300pakeHo Ha puc. 8.5.

Uc 4
1.

Puc. 8.5 I'paduk u3MeHeHNs1 HaNPsHDKEHUS M TOKA HA KOHAEHCATOpe IpH paspsizie

Tok pa3psga KoHIEHcATOpa MPOIOPIMOHANICH HANPSHKEHUIO Ha KOHJEHCATOpPE, M €r0 U3MEHEHHE BO
BpEeMEHH M0A00HO M3MEHEHHIO HaIPsKEHUSI.

B HauanpHBII MOMEHT paspsja HampsDKeHHE Ha KOHACHCATOpe HawOoJblliee W Pa3psaHBIA TOK
MaKCUMAaIIbHBIA, TaK YTO pPa3psAl MPOUCXOAUT ObicTpo. llpy moHMKeHWHM HaIpsDKEHHs, TOK paspsiia
CHIDKAETCS M TIPOIlecC Mepexoa 3apsaI0B ¢ OJHON OOKIagKy Ha APYTYIO 3aTOPMaKHBaETCH.

Bpems npornecca paspsiia KOHIEHCAaTOpa 3aBUCUT OT CONPOTHUBIICHHS LIENH U €MKOCTH KOHAEHCaTopa,
MpUYEM BO3pAacTaHUE KaK COIPOTHUBIICHUS, TAK M €MKOCTH YBEIMYHBACT MPOMOIIKHTEIBHOCTH pa3psia.
C yBennueHHEM COTIPOTUBIICHUS pa3psAHBIN TOK CHIYKAETCS, 3aMEIETCs TIPOIIecC IEPEHOCKH 3apsIoB C
onHO# Ha Apyryio oOkianky. C yBeln4eHueM eMKOCTH KOHJICHCATOopa TOBBIIIAETCS 3apsi)] Ha 00KIaJKax.

Paspsin koHneHcaTopa eMkocThio C, 3apspKeHHOTO IO Pa3sHOCTH MOTEHIHAIOB Yepe3 COMPOTHBIICHHE R,
MPECTABIIONICE BHELITHEE COMPOTHBRIICHNE PA3PSIHOM 1IENH WM BHYTPEHHEE CONPOTUBIICHHUE YTEUKH CaMOTO
KOHJICHCATOPa, ITPOUCXOIUT B COOTBETCTBHHU C (hOPMYIION:

U,= Uy "T. (8.5-1)
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MrHoBeHHas BeIUYUHA pa3pAaHOTrO TOKa
i,=% e T, (8.5-2)
rae U, —HamnpspKeHHe Mexay OOKJIaJKaMu KOHAEHCATOpa yepes ¢ CeKyHJ Mociie Havyana paspsza, B;

i, — TOK B IIeTIM KOHJEHCATOpa CYIICCTBYIOIICH depe3 ¢ CeKyH] Mocie Havana pa3psaia;
T —paccmarpuBaeMblii MOMEHT BpEMEHH OT MOMEHTA Hadala 3apsnia, C;
Uy — HanpsDKeHHE MCTOYHHKA, OT KOTOPOTO MPOM3BOAUTCS 3aps] KOHAeHcaTopa, B;
C — eMKOCTh KOHJIeHCaTopa, D;
R —comnpoTuBienue 1emu paspsaaa, Owm;
T —nocrosiHHast Bpemend, ¢ (T= RC);
e=2,718.

IIpoueccol 3apsima W paspsga KOHAEHCATOPOB paccMaTpuBalOTCS OOBIYHO B 3aBHCHMOCTH OT
noctosHHON Bpemenu menu RC. IlocTositHHAs BpeMEHHM MPAKTHYECKH YKa3bIBacT, depe3 KakKou
MIPOMEKYTOK BPEMEHH, C, HANpPsHDKEHUE Pa3psKaeMoro KOHAEHCATopa yMeHbInaercs B e = 2,718 pas, or
paccMaTpUBaeMOro HampsKEHUsl.

IIpu 3apsae KoHAEHCAaTOpa MOCTOSHHAsE BPEMEHHM YKa3blBAa€T BpPEMs, C, B TEUEHUE KOTOPOTO
HampsDKeHHe Ha OOKIaAKax MOBBIIIAeTCA Ha 63 % OT pasHUIBI MEXIy MMEBIIUMCS HANpsSHKCHUEM WU
HanpsHKeHHEM MCTOYHMKA TOKa 3apsija.

B cBa3u ¢ Tem, 4TO 3apsa W paspal OO TOJHBIX 3HAUEHUH KOHEUHBIX HamNpsHKEHUH JUINTCS
HEOTIPEJIEICHHO JIONTHHA CPOK, 4acTO yA0oOHEe CUYHMTATh PEXUM 3apsiia 3aKOHYCHHBIM IPH JTOBEICHUHU
HanpsDKeHUA Ha oOKmagkax a0 99 % ot 3apsxkaromero HampsbkeHus (i 10 1 % oT mepBoHAYambHON
BEJIMYUHBI HANPSDKEHUS TIPH pa3psize).

8.6 Pacyer TOKOB KOPOTKOI0 3aMbIKAHUS OT AKKYMYJIATOPHBIX 0aTapei.

AKKyMYJSTOpHBIE Oaraped MOTYT HCIONb30BaTbCs KaK HAKOMUTENIH 3iekTposHeprun B DOC ¢
pacrpeneneHueM dJEKTPOIHEPTUH Ha TIOCTOSTHHOM Toke. Ha HeOoNmpIIMX Cynax OHH MOTYT NMPUMEHSATHCS
JUTST TUTaHUS CHCTEMBI DJICKTPOJIBIKEHHS M WX MOIHOCTh MOXET OBITh COM3MEPHMa C MOITHOCTBHIO
TeHEepPaTOPHBIX arperaros.

Pacyer MakcUManbHOTO TOKA KOPOTKOTO 3aMBIKaHHSI OT aKKyMYIISTOPHBIX OaTrapeil mpecTaBieH HUXKe.

B mponecce pacuera ompepenstorca OJC akkyMyasTOpPHBIX TpYNN U TOJHOE BHYTpEHHEE
COTPOTHUBIICHUE OJHOTO aKKyMYJSITOpa (B peKHME KOPOTKOTO 3aMblkaHus). E, , U R, , TPUHAMAIOTCS I10
TEXHUYECKUM YCIIOBUSIM.

Ilpu umcne n akkymynaropos B rpynme onpenenstores JJC E, , U IOJIHOE CONPOTHBICHHUE R,
aKKyMYJIATOPHOW TPYMIIEI IO (hopMymmam:

Ea.rp =Eqycn; (86-1)
Ra.rp = Ryen. (8.6-2)

IIpu pacuere nMoIHOro COMPOTUBIICHUS AKKYMYJISITOPHOM TPYIIIbI CIEAYET YUYUThIBATh COIPOTUBIICHUS
MEKDJIEMEHTHBIX CBI3€U U KOHTAKTHBIX COCIUHCHUM.
MaxkcumanbHBIA TOK K.3. Ha BBIBOJAX aKKyMYJISTOPHOH Ipymil onpenensiercs mo Ghopmyre

Livarp = Earp/ Rarp- (8.6-3)

MakCHUMalIbHBIM TOK K.3. aKKyMYJSITOPHOM TpyIIbl IIPU YJAJIEHHON TOYKE K. 3. ONpPEAEIIETCS I10
dopmye
IKMa.rp = Ea.rp/(R. + RK)» (86-4)
e Ry — CONPOTHBIICHNE LIETH, BKJIIOYAIOIICH CONMPOTUBICHNS Kabene, anmaparoB M T.II., OT BBIBOJOB aKKyMYJISTOP-

HOH TPYMITBI O TOYKH K.3.

ConpotuBneHust R, yKa3aHHBIX AJIEMEHTOB PacUeTHOW CXEMbI OIPEENIIOTCA 10 (hopMyIaM:
COTIPOTHUBIIEHUE KaOeNbHBIX Tpacc, Ry ,s, MOM, ompenenarcs mo Gpopmyiie
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RKaG = z'ry}l'lKaG, (86-5)

rae T'yy — conpoTuBieHne 1 M KabenbHOH Tpaccel, cojepikamlieli m mapajlenbHbIX KaOenedl cedeHueM S B OfHOM
nomroce, MOwM, onpenensercs mo tabn. 1 cnpaBounoro npuioxkerus 7 crangapra OCT 5P.6126-77;
liag — JUTMHA KaOCNBbHOI JIMHUU B OZHOM IOJIIOCE, M;

COIPOTUBIEHHUE IUH, R,;;, MOM, onpexnensercs mo Gpopmyie
R =2 Ty bns (8.6-6)

e Ty — COTIDOTHBIIEHHE | M IIHH B OJHOM Homioce, MOM/M, ONpeieNseTcs U3 CIPaBOYHOTO NPUIIOKEHHA 8 CTaHAapTa
OCT 5P.6126-77 B 3aBHCUMOCTH OT CEYEHUS IINH,
[,y — IUIMHA IIUH B OJHOM IIOJIIOCE, M.

[lepexomHoe conmpoTHBICHHE KOHTAKTOB, COMPOTUBICHUSI KOMMYTAIMOHHO-3aIIUTHOM armapaTypsl U
ITIYHTOB OMPEHCNIAIOTCS M0 Tabn. 4 CIPaBOYHOTO MPUJIOKCHHS 7 M CHPAaBOYHBIX NHpHIIokKeHUH 9 — 14
craanapra OCTS5P.6126-77.

OrnpeneneHue 3aBUCHUMOCTH TOKAa KOPOTKOTO 3aMBIKAHUS aKKyMYJSITOPHOW TPYIIBI OT BPEMEHH.

H3MeHeHne ToKa K.3. aKKyMYJISITOPHOH Trpynibl B (PyHKIIMH OT BPEMEHHU OIpeelsieTcs mo Gpopmyre

E
I}(ar = 2P (1 _eit/TK) (8 6'7)
TIp > .
R, . o +R,

rae T« — TIOCTOSIHHAsI BPEMEHH IIEMH KOPOTKOTO 3aMbIKaHHMsI, KOTOpasi ompexnensercs: mo Gopmyne

L+ Ik
T,=-" (8.6-8)

Ra.rp + RK
rue Lg.rp — MHOYKTHBHOCTb aKKYMYJISTOPHOM rpymmsl, I

L, —MHIYKTUBHOCTb LIENU K.3. OT BBIBOJOB aKKYMYJSTOPHOMN IPYIIBI 0 TOYKH K.3., I';
Rq rp — CONPOTHBIIEHUE aKKyMYJIATOPHOU Tpy1nbl, MOM;
R, —comnpotuBieHye LenH K.3. OT BbIBOJOB aKKyMYJISTOPHOI IPYyNIbI O TOYKH K.3., MOM;

VYnenbHasi MHOYKTHBHOCTH KaOENbHBIX TPAacC C OrPaHWYCHHBIM 4YHCIOM KaOeneidl (0T OByX [0
JIBA/INIATH) M PACIIOJIOKEHUH MX B KacceTe B COOTBETCTBHHU C puc. 8.6-1 ompenensercs Mo KpUBBIM Ha
puc. 8.6-2 — 8.6-4.

st cmydaeB npuMeHeHHs Kabenel Ipyrux CeYeHUi 1 MapoK ONpeieieHUe yIelbHOH HHIYKTHUBHOCTH
Ka0eJIbHBIX TPacc ¢ YucioM Kabeneit ot 2 1o 20 Iponu3BOIUTCS aHAJTUTHYECKH 10 CIETYIOUIMM GOpMYyIaM.

Ly=(1—4ln dl)lo”; (8.6-9)
Lg=(—o,193—21n;)10*7; (8.6-10)
Ls=(—0,183— 1,321ndl)1o*7; (8.6-11)
L{;=(—0,184—lndL)10’7; (8.6-12)
L;O:(—o,lé—o,gmdi)lo”; (8.6-13)
L;Z:(—0,135—0,66111(;—')10*7; (8.6-14)
L;6:(—0,124—0,51n;)10*7; (8.6-15)
Lgoz(—o,103—o,4lné—’)10*7, (8.6-16)
rne L — Ly — yrenbHas MHIYKTHBHOCT KaGembHBIX Tpacce, [/M;

r — paauyc TOKOHpOBO,I[SIHIeﬁ JKHUJIbI Ka6ens{, MM,
d - PacCTOsIHUE MEKAY HEHTpaMU COCEIHUX Ka6ene171, MM.

[Ipu yknanke xabeneii B kaccere 0e3 BEHTWISIIMOHHBIX KaHAJ0 d — IuaMeTp Kalels B U3OJSAIUH, MM.
NupykTuBHOCTH KaOenbHOH Tpacchl IIHHOM [ ompenersiercs 1o ¢opmyre
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Puc. 8.6-1 KaGenpHble Tpacchl ipu ymcie kabeneil B kaccetre oT 2 10 16
L.=L"I (8.6-17)

JeiicTBylomiee 3HaUe€HUE TOKA K.3. Uil aKKYMYJISITOPHBIX MUCTOYHUKOB JICKTPOIHEPTUH NPUHUMAETCS
PaBHBIM 3HAYECHUIO MaKCUMaJIbHOTO TOKaA K.3.

8.7 Pacyer cyMMapHOro TOKa KOPOTKOI0 3aMbIKAHUS.

ITocie pacuera TOKa MOANMUTKY TOYEK K.3. OT HCTOUHHKOB, HEOOXOIMMO ONPENEIUTh PE3yIbTHPYIOMNI
TOK K.3. B KaXJIOW M3 BHIOPAHHBIX TOUCK.

PaccMoTpeHHBIE WCTOYHHKH TOANUTKA TOYEK KOPOTKOTO 3aMBIKAHUS OTIMYAIOTCS IO CBOMM
XapaKTEePUCTHKaM, UMEIOT Pa3HOE aKTHBHOE, HHAYKTHBHOE CONPOTHUBJIEHUE M MOCTOSHHBIE BPEMEHHU.

BpeMs HapacTaHMs yIapHOTO TOKa K.3. OT 3JEKTPUYECKUX MAIINH, KOHACHCATOPOB U aKKyMYJISATOPHBIX
Oarapeit paznnuHo. CTOUT OTMETHTh, YTO KOHJIECHCATOPHBIC OaTapew MpH OTCYTCTBUH WHIYKTUBHOCTH B
ey pa3psaia, BBIAIOT MaKCHMAIBHBIA TOK paspsina (IpUHUMAaeMblid 32 yOapHBIH TOK OT paspsia
KOHJEHCATOPHBIX Oarapell) B MOMEHT BpeMeHH, Onu3kuid K Hymto (¢ =0). [Ipyn Haau4uu MHIYKTUBHOCTH
MOMEHT HACTYIUICHHsSI MaKCUMAaJIbHOTO YIapHOTO TOKa CMEIIAETCs BIPABO IO LIKAJIE BPEMEHH.

Tok pa3psiza aKKyMyJSITOPHBIX OaTapeil 3aBUCUT TOJIBKO OT BHYTPEHHETO CONPOTUBIICHHS U CONPOTUBIIE-
HUS 1ienw paszpsaa. Hanbompinee 3HaUCHWE TOCTUTACTCS B MOMEHT BpeMEHH, Omm3kuid K Hyimro (1 = 0).
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Puc. 8.6-2 KpuBsle 1is1 onpeseneHus yIelbHOH WHIYKTUBHOCTH KaOeIBbHOH TPacchl B 3aBUCHMOCTH
oOT urcTa KaGeleil i CeueHrs TOKOTPOBOAIICH bl Kabest Mapkn KHP, T'/m » 10~°

OJeKTprUYeCKHe MAIIMHBI, TPECTaBIEHHbIE TeHEPATOpaMy U JBUTATENsAMH, TEHEPUPYIOT yNapHbBI TOK B
MOMEHT BPEMEHH ¢, OTIUYHBII OT Hys. 3HAYEHHE BPEMEHH t B JaHHOM CITy4ae HalpsMYIO 3aBHCHUT OT 4aCTOTBI
reHeparopa f, yepe3 Beipaxkenue ¢ = 1/2f, To ectb ms wactorel 50 ' 3Hauenue Bpemenu ¢ = 0,01 c.

Jl11 pacCMOTpPEHHBIX CXeM pacIpeesieHus] Ha IOCTOSHHOM TOKE, 4acToTa paboThl TeHepaTopa MOXKET
ommuatbes oT 50 . ['peOHbIe aneKTpoABHUraTeNd M IBUTATENsl MOAPYINBAIOIINX YCTPOWCTB B MOMEHT
HACTYIUIEHHUS] KOPOTKOT'O 3aMBIKaHHsI, MOT'YT paboTaTh C MPOU3BOIBHON YaCTOTOM, ONpeAeIIeMOr 3aKOHOM
YIOpaBJICHUS YaCTOTHOTO IPHUBOJA. OKBHBAJCHTHBIE ACHHXPOHHBIE 3JIEKTPOIABUraTeld padOTaroT Ha
HOMHUHAJIEHOH wactote (50 I'm).

Ilpn ompeneneHum HauOONBIIETO 3HAYEHHS YIAAPHOTO TOKAa B TOYKE KOPOTKOTO 3aMBIKaHUA,
HEOOXOJMMO HAaWTH HauOONBIIYI0 CYMMY TOKOB OT MCTOYHHKOB IOJMWUTKH TOYKH K.3. B IPOU3BOJILHBIH
MOMEHT BPEMEHH.

st onpezneneHusl MAaKCUMaIbHOTO 3HAYCHUS YOApHOTO TOKA K.3. HCTOUYHHUKH MOJIMUTKH HEOOXOANMO
pa3OuTh Ha NIBE TPYIIILL:

UCTOYHUKH, KOTOPHIE BBIAAIOT MaKCUMAaJIbHBIN yIapHBIH TOK B MOMEHT BpeMmeHHu ¢ =0 c;

UCTOYHUKH, KOTOPBIE BBIAAIOT MAKCUMAJIBHBIH YIapHBIH TOK B MOMEHT BPEMEHH OTINYHBIN OT =0 C.

B mepByro rpymniy HCTOYHMKOB MOKHO OTHECTH KOHAEHCATOPHbBIE M aKKyMyJIATOpHble Oatapeu. Bo
BTOPYIO BCE T€HEPATOPHI U AIIEKTPUUECKUE JTBUTATEIH.

YnapHblil TOK OT KOHJIEHCATOPHBIX U aKKyMYJISTOPHBIX Oarapeil B MOMEHT BpeMEHH OMU3KUN K HYJIIO
(#0=0 c) cocTaBUT CyMMy TOKOB OT Bcex Oarapeil B TOUKY K.3.

I

© :ICI+I(,’2+"'ICH+13K' 8.7-1
yAaO,
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Puc. 8.6-3 KpuBble s onpeneneHus yuelbHONH HHAYKTHBHOCTH KaOeIbHOM TPacChl B 3aBUCHMOCTH OT YHCia Kabesel 1 ceueHHs
TOKOTIPOBOAIEH KHTbl KaGems mapku HPLLIM, I'/m ¢ 10~°

[ToBTOpHO MPOBOAUTCS CYMMAapHBIH pacueT YJApHOTO TOKAa OT KOHACHCATOPHBIX U aKKyMYISATOPHBIX
Oarapeil B MOMEHT BpeMeHU ¢ = 1/2f 110 BBIpayKeHUSIM, TIPEICTaBICHHBIM B 8.5 1 8.6.

I, 6, Icl” + 11'2” + ~~']z'n,1 + Ialc”o (87'2)

YA

e t = 1/2f;
f— uacroTa HampspKeHHs reHeparopa, [

IIpon3BonuTCs CyMMapHBI pacdeT yAapHOTO TOKa OT I€HEpaTOpOB M NIEKTPHUECKHUX ABHUraTelcil B
MOMEHT BpeMeHH ¢ = 1/2f, KOTOpPBI COCTaBUT CYMMY TOKOB OT BCEX DIIEKTPHUYECKHUX MAIIWH B TOYKY K.3.

Ly, =Tt + Lg+ o T+ Ly + g+ o Ly, (8.7-3)

e t, =1/2f;
f—uacrora HanpsokeHwus, [

[Ipom3BonuTCs CIOXEHHWE CYMMapHOTO YOApHOTO TOKa OT KOHAEHCATOPHBIX M AKKyMYIATOPHBIX
Oarapeii, paccuntanHoMy 110 (hopmyiie (8.7-2), U OT TEHEPATOPOB U AIEKTPUUECKUX JIBUTATEICH B MOMEHT
BpeMeHH ¢ = 1/2i, paccuntanHoMy 1o ¢opmyine (8.7-3)

Lyn, = Iyss, + Lypom,, (8.7-4)

U3 nonyueHHBIX 3HAUYEHHWH YJAapHOTO TOKa K.3. OT KOHICHCATOPHBIX M aKKyMYJISATOPHBIX Oarapeil B
MOMEHT BPEMEHH, ONU3KUH K HYIHO, [y , paccauTanHoMy 1o (opmysie (8.7-1), © CyMMapHOTo y1apHOTo
TOKa OT KOHJICHCATOPHBIX M aKKyMYJISITOPHBIX Oarapeil U OT TeHEPaTOPOB H JEKTPUUESCKUX TBUTATENCH B
MOMEHT BpeMenu ¢ = 1/2f Iy, , paccautannoMy no ¢opmysie (8.7-4), BeiOMpaeTcs HanboIblIee 3HAYCHHE.
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Puc. 8.6-4 Kpusble 1uis onpe/esieHus yaeabHON HHIYKTUBHOCTH KaOenbHO Tpacchl B 3aBUCHMOCTH OT YHcia Kabesel 1 ceueHns
TOKONPOBOAsIIEH xuTbl Kabems mapox KBJI-60, KBJI-100 u KPHI-60, I'/m » 10™°

IIo HaI/I6OJ'ILIHGMy 3HAQUYCHHUIO PACYCTHOI'O0 TOKa K.3. MPOU3BOAUTCA MPOBEPKA 3alIIUTHO-KOMMY-
TAalTMOHHOT O O60py,Z[OBaHI/I$I U IMHWHOIIPOBOAOB Ha 3JICKTPOAUHAMHUYCCKYIO CTOMKOCTb.
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9 TEPMUHBI U OIIPEJEJIEHUSA

DNEeKTPOYCTAaHOBKA — COBOKYIHOCTh B3aUMOIOJKIIOUEHHOTO JAPYr K JIPYry 3JIEKTPOoOOop-
YIOBaHMsI, BBHIMONHSIONIAS ONPEACICHHYI0 (YHKIUIO, HAlpPUMEp, MPOU3BOJICTBO, IMPeoOpa3OBaHME,
nepeady, pacupeieieHne, HaKOIUICHHE WIH TOTPEOIEHUE IeKTPOIHEPTHH.

DnekTpooOOpPyIOBaHHE — COBOKYMHOCTh DIIEKTPOTEXHHUUECKHUX H3/ACIHHA, HCIOIB3YEeMBIX
I TIPOM3BOACTBA, TpeoOpazoBaHUs, NepeAadd, pacHpenesiCHHs, HAKOIUICHHS WA MOTPeOIeHUS
3JIEKTPOIHEPTUH.

KopoTkoe 3aMBIKaHHE — HENPEAYCMOTPEHHOE HOPMAIbHBIMU YCIOBUSIMH PabOTHI CUCTEMBI
coequHeHHEe MeXAy (azamu wim Mexay (azamm W 3emiel, SBISIOIIEeCs CIEICTBUEM HapYIICHUS
H30JIAIIH (has.

TOK KOPOTKOTrO 3aMbIKaHUS — TOK, INPOTEKAIOIMHUA B CHCTEME B PEXKUME KOPOTKOTO
3aMBIKaHUS.

DOneKTpoaUuHaAMHUUYECKass CTOMKOCTh K AEHUCTBHUI TOKa KOPOTKOTO
3aMBIKaHHU S — CIOCOOHOCTH JIEKTPOYCTAHOBOK IPOTUBOCTOATH ICHCTBUIO YIAPHOTO TOKA KOPOTKOTO
3aMBIKaHUS.

TepMuueckass CTOMKOCTh K JNAEWCTBHUK TOKa KOPOTKOrO 3aMbIKaHUA —
CIIOCOOHOCTh AJIEKTPOYCTAHOBOK MPOTUBOCTOSTH TEIUIOBOMY JICHCTBHIO TOKA KOPOTKOTO 3aMBbIKaHHS B
TEUCHHUE ONPENICICHHOIO BPEMEHH MPHU 3aJaHHBIX YCIOBUAX SKCILTyaTallUu.

HavyanpHB# TOK KOPOTKOTO 3aMBIKaHHUS — MEPUOAUYECKAs COCTABIISIONIAS TOKa
KOPOTKOTO 3aMBIKaHUSI B MOMEHT BO3HHKHOBEHHS KOPOTKOTO 3aMBIKAHWSI yYKa3bIBAETCS NEHCTBYIOIIMM
(3¢ dexTUBHBIM) 3HAUCHUEM.

YcTaHOBUBIIUMUCSA TOK KOPOTKOTO 3aMbIKaHHUS — TOK, KOTOPbI MPOTEKAET IMOCIE
OKOHYAHUSl MEPEXOJHOI0 MPOIECCa, BO3SHUKAIOLIEIO B CBSI3U C KOPOTKUM 3aMBIKAHHEM. YKAa3bIBACTCS
nercTBYIOmMHUM (3¢ (EKTHBHBIM) 3HAUCHUEM.

HoMuHanpHBIH ygapHBH TOK KOPOTKOTO 3aMBIKaHUSI — YAIAPHBIM TOK KOPOTKOIO
3aMBIKaHHS, JUHAMHYECKOE JCHCTBHE KOTOPOrO JOJDKHA BBEIICPKUBATH DJICKTPOYCTaHOBKA 0e3 IOB-
PEKICHHMIA, HAPYIIAIIUX e¢ Pab0TOCIOCOOHOCTD.

CuHXpOHHas MamUHa — OECKOIUIGKTOpHAas MalllMHA IEPEeMEHHOTO TOKa, y KOTOpOH B
YCTAHOBHUBIIEMCS PEXKUME OTHOLLIEHUE YaCTOThI BPALEHUS! pOTOpa K YACTOTE TOKA B LIEMU, MOAKIIOUEHHOMN
K OOMOTKE SIKOpSI, HE 3aBHCHUT OT HAarpy3KH B OOJIACTH JOITYCTUMBIX Harpy3oK.

ACHUHXpOHHAasd MamuHa — OECKOIEKTOpHAs MallMHa MEePEeMEHHOTo TOKa, Yy KOTOPOH
OTHOIIICHHUE YaCTOThI BPAIIEHUs POTOPa K YaCTOTE TOKA B IICTH, MOAKIIOUYEHHOW K MalIWHE, 3aBUCUT OT
Harpy3oK.

BeHTunbHasg MalInHA NEPEMEHHOTO TOKa — OSCKOJUIEKTOPHAsI MallIMHA [IEPEMEHHOTO
TOKa, OOMOTKa SIKOpS KOTOPOW CBsS3aHa C BHENIHWMH IEMSAMH Yepe3 BEHTHIFHOE KOMMYTHpYIOIIee
YCTPOMCTBO M y KOTOPOI OTHOILIEHHE YAaCTOTHI BpaIllEeHUs] POTOPa K YaCTOTe TOKa LIEMH, IOAKIIOYEHHON K
MallliHe, 3aBHCUT OT HArpy3Kd M MOXXET OBITb M3MEHEHO 3a CUeT M3MEHEHHs (a30BOr0O IOJOKEHHUS
UMITYJIbCOB yNIPABJICHUS, IOAABaEMbIX Ha BEHTUIIH.

IlonHOE CONPOTHBICHHE HYJEBOH MNOCIHNENOBATEIbHOCTHU CHHXPOHHOH
(acmuaxpoHHONW) Mamuuas ([lodHOE CONMPOTHBIEHHE HYIEBOH
NMOCJIEN0BATEIbHOCTH ) — OTHOIIEHHWE OCHOBHOM rapMOHMKH HANpsOKEHHs HYJIEBOM MOCIEN0Ba-
TEIBHOCTH B 0OMOTKE SIKOPsI (MEpBUYHON 0OMOTKE) CHHXPOHHOH (ACHHXPOHHOM ) MaIlIMHEI K TOKY HYJIEBOU
MI0CJIEOBATEIbHOCTU TOM )K€ YacCTOTHI B TOM e OOMOTKE.

CHHXpPOHHOE MHIYKTHBHOE CONPOTHBIEHHME NO MNPOXOIBHOHN OCH
CUHXpOHHON MamuHbl (CHHXpPOHHOE MHAYKTHUBHOE CONPOTHUBIEHHUE MO MPO-
JOJNBbHOMN OCH) — OTHOIIEHHE YCTAHOBUBILIETOCS 3HAYEHUSI OCHOBHON TapMOHHKH 3JIEKTPOBIDKYILIEH
CWJIbl, MHOYKTUPYEMOH B OOMOTKE SKOpS CHHXPOHHOH MAIIWHBI TOJHBIM MAarHUTHBIM IIOTOKOM,
00yCIJIOBJICHHBIM COCTAaBJISIFOLLEH TOKa B 3TOH 0OMOTKE MO MPOAOJIBHON OCH, K 3TOH COCTABIISIOIICH TOKa
MIPH CHHXPOHHON YacTOTe BpalleHHs.
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CUHXPOHHOE UMHAYKTHUBHOE CONPOTHUBIEHHUE MO MNONEPEUYHOH OCH
cuHXpOHHOW MamuHb (CHHXpPOHHOE MHAYKTHBHOE CONPOTHUBIEHHE MO IO-
MEepEedYHONd OCH) — OTHOIIEHHE YCTAaHOBHBIIErOCS 3HAYEHHWS OCHOBHOW TapMOHWKH JIIEKTPOJI-
BIKYIIEH CHJIBI, HHAYKTHPYEMOW B OOMOTKE SIKOpS CHHXPOHHOM MAIIIMHbI TIOJTHBIM MarHUTHBIM TTOTOKOM,
00yCIIOBIICHHBIM COCTAaBJISIFOILCH TOKa B 3TOH OOMOTKE MO MONEPEYHOH OCH, K 3TOWM COCTABIISIOIICH TOKa
MIpU CUHXPOHHOH 4acTOTE BpallleHUS.

[lepexogHOe MHAYKTHBHOE CONPOTHUBIEHUE OOMOTKH SKOpPS MO MpPO-
JONBHOW OCU CHHXpOHHON Mamuuasl (llepexonHoe MHAYKTUBHOE CONPOTHUB-
JeHUWEe MO MPOJAOIBHON OCH) — OTHOUIEHHE HAYaJHHOTO 3HAYEHHS OCHOBHON T'apMOHUKHU
ANIEKTPOABIDKYLICH CHIIBI, HHAYKTHPYEMOI B OOMOTKE SIKOPSl CHHXPOHHOM MaIlIMHBI TOJTHBIM MarHUTHBIM
MMOTOKOM, OOYCIIOBIIEHHBIM COCTaBJISIIOIIEH TOKa B ATOW OOMOTKE MO MPOIOIBHON OCH, K HAauyaIbHOMY
3HAYEHUIO 3TOM COCTABISIIOIICH TOKA NPU €€ BHE3allHOM H3MEHEHHH, OTCYTCTBHM YCIOKOMTEIbHBIX
KOHTYpOB, HAJIMYMH 3aMKHYTOM OOMOTKH BO30Y>KAEHHS IO NPOAONBHON OCH M CHHXPOHHOHW YacToTe
BpalCHMUS.

[lepexonHOEe MHAYKTUBHOE CONPOTHBIEHHE OOMOTKH SKOpPS MO TOMEp-
€YHOW oCcH CHHXPOHHOW MamuHH (llepexonqHoe MHAYKTHBHOE CONPOTHUBIE-
HHE€ N0 MOMEepedyHON OcCH) — OTHONEHHE HAYaJbHOTO 3HAYEHHS OCHOBHON TapMOHUKH
NEKTPOABIKYIEH CHIIBI, HHIAYKTHPYEMOW B 0OMOTKE SIKOpS CHHXPOHHOM MAaIlIWHBI TIOJTHBIM MarHUTHBIM
MIOTOKOM, OOYCJIOBJIEHHBIM COCTABISIOIIEH TOKa B 3TOW OOMOTKE MO MOMEPEYHOW OCH K Ha4aIbHOMY
3HAQUEHUIO 3TOM COCTAaBJAIOUICH TOKAa IpPU €€ BHE3AaIHOM H3MEHEHUH, OTCYTCTBUHU YCIOKOUTEIbHBIX
KOHTYpOB, HATMYUN 3aMKHYTOW OOMOTKH BO30YX/IE€HUS I10 MOTEPEYHON OCH M TPHU CHHXPOHHOM 4acTOTe
BpAalCHMUS.

CBepxmepexoqHOEe HHAYKTHUBHOE CONPOTHUBIEHHUE OOMOTKH SKOpsS MO
NPpOAOJIbHONH OCH CHUHXPOHHONH MamuHb (CBepxmepexoqgHOE HMHAYKTHUBHOE
CONPOTHUBIEHHUE MO NPOAOINBHON OCH) — OTHOIICHWE HAYAIBHOTO 3HAUEHHUS OCHOBHOH
TapMOHHWKH JIEKTPOABIDKYIIEH CHIIBI, MHAYKTUPYEMO B 0OMOTKE SKOPSI CHHXPOHHOUW MAIlIMHBI MOTHBIM
MarHATHBIM TTOTOKOM, OOYCIIOBIEHHBIM COCTaBIISIONIEH TOKa B 3TOH OOMOTKE IO MPOMOJIBHOW OCH, K
HAYaJIbHOMY 3HAuE€HHUIO 3TOH COCTAaBJIOIIENM TOKAa IIPU €€ BHE3allHOM H3MEHEHUHU, HaJIU4YUH
YCIIOKOUTENBHBIX KOHTYPOB IO MPOJOJIBHON OCH M CHHXPOHHOM 4acToTe BpallCHHUS.

CBepxmepexoagHOEe MHAYKTHBHOE CONPOTHUBIECHHUE OOMOTKH SKODPS MO
NMONMepedyHONd OCU CHMHXpPOHHOU MamuHm (CBepXxmepexoJHOEe HMHAYKTHUBHOE
CONPOTHBIEHHNE MO NMOMEPEUYHON OCH) — OTHOIIEHHE HAYAIHHOTO 3HAYEHHUS OCHOBHOMN
TapMOHUKH DJIEKTPOABIKYIIEH CHIIbI, MHAYKTHPYEMO B OOMOTKE SIKOpSI CHHXPOHHOM MAIIWHBI TTOJTHBIM
MarHUTHBIM TMOTOKOM, OOYCJIOBJIEHHBIM COCTABIISIOIICH TOKa B 3TOH OOMOTKE IO IONEPEYHOH OCH, K
HAayaJlbHOMY 3HA4€HHUIO 3TOH COCTaBIsIOIIEH TOKa HpPU €€ BHE3alHOM H3MEHEHUU, HAIUYUU
YCHOKOUTENbHBIX KOHTYPOB [0 HOMEPEYHON OCH U CUHXPOHHON 4acTOTE BpaICHMUS.

AKTUBHOE CONMPOTHUBIEHNE NPSIMON MOCIEAOBATENbHOCTH OOMOTKH AKODPS
CHHXPOHHOW MamuHb (AKTHBHOE CONPOTHUBIEHHE NpPpAMOINH
MOCIENOBATEIAbHOCTH) — OTHOIICHHE YACTH aKTUBHOM COCTaBIAIONICH OCHOBHOM TapMOHUKH
HanpspKeHUsT OOMOTKH SIKOpSI CHHXPOHHOW MAIIMHBI, COOTBETCTBYIOLIEH OCHOBHBIM M J00aBOYHBIM
MOTEPSIM B 3TOH 0OMOTKE, 00yCIIOBIICHHBIM OCHOBHOM TapMOHWKOW TOKa MPSMOM ITOCIIEI0BATEIbHOCTH B
HEeW, K 3TOM TapMOHHUKE TOKA MPHU HOMHUHAJILHON 4acTOTE BpalleHHUA.

AKTUBHOE CONpPOTHUBICHUE OOpaTHOH MmMOcClIeNOBAaTENIbHOCTH OOMOTKH
SKOpPS CHHXPOHHOHW MamuHb (AKTHBHOE CONPOTHUBIEHHUE OOpaTHOU
MOCINEeNOBAaTENbHOCTHU) —— OTHOIIEHWE AaKTUBHOM COCTaBJISIONIEH OCHOBHOW TapMOHHKH
HaTpsDKeHUS AKOpsS OOpaTHOW IOCIIEeOBAaTeFHOCTH, OOYCIIOBIEHHOW CHHYCOMIAIBHBIM TOKOM SIKOPS
o0paTHOW TOCTIEeNOBaTeNbHOCTH HOMHHANBHOM YacTOThI, K 3TOMY TOKYy NpH HOMHHAJIBHOW YacToTe
BpallleH!s] CHHXPOHHOM MaIlIUHBI.

MengykTUuBHOE CONPOTHUBIEHHUE HYINEBOMW MmMoCIeqOBATENbHOCTH
CUHXPOHHOHW (aCHHXPOHHOW) MamuHH (MHAYKTHBHOE CONPOTHUBIEHHUE HY-
NTeBOW MOCIEeNOBAaTENbHOCTH ) — OTHOIIEHHE PEAKTHBHOMN COCTABISIONIEH OCHOBHOW TapMo-
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HUKHM HANpsDKEHUsT HYJIEBOM IOCIENOBAaTEIbHOCTH Ha OOMOTKE SIKOps (TMEPBUYHOM OOMOTKE) K TOKY
HYJIEBOH MTOCIIEIOBATEIEHOCTH TOH JK€ YaCTOTHI, B TOM e 00OMOTKE CHHXPOHHOM (aCHHXPOHHOMN ) MAITHHBI.

AKTUBHOE CONPOTHUBIECHUE HYJIEBON MOCNEAOBATEIbHOCTH OOMOTKH AKODP S
CUHXpPOHHOW MamuHbB (AKTHBHOE CONpPOTHUBIEHHE HYJIEBOWH
MOCJENOBAaTEJIbHOCTH) — OTHOIIEHHE AaKTUBHOW COCTaBISAIONIENl OCHOBHOW TapMOHMKHU
HanpspKEHUS SIKOPSL HyJICBOM IOCIIEI0BAaTEIbHOCTH CHHXPOHHOM MAaIlIMHBI, OOYCIOBJIEHHON OCHOBHOI
TapMOHHKOM TOKa SKOpsI HyJEBOH IOCIEN0BATENBHOCTH HOMHHAIBHOM YacTOTHI, K 3TOM FapMOHHKE TOKa
MpY HOMHUHAJIBHOW YacTOTE BPAIICHNS CHHXPOHHOW MAaIIHHBI.

YecTaHOBUBHIMKACS TOK KOPOTKOIO 3aMBIKAHHS CHUHXPOHHOIO TeHepaTopa
(YcTaHOBHUBIIHUUCS TOK KOPOTKOTO 3aMBIKaHHM ) — TOK, YCTAHOBHBILIHMHCS IPH KOPOTKOM
3aMBIKaHUM B OOMOTKE SIKOPSI BO30Y>KICHHOTO CHHXPOHHOTO T€HEpaTopa, BPALIAIOIETroOCs C CHHXPOHHON
YaCTOTOM.

YnapHBIH TOK KOPOTKOTO 3aMBIKAaHHUS CHHXPOHHOW MamuHB (YIapHBH TOK
KOPOTKOTO 3aMBIKaHHM) — MakKCUMaJbHOE 3HaYeHHE TOKa B OOMOTKE SIKOpS CHHXPOHHOMH
MalllMHbl, B TEYEHHE MEPBOT0 MOJIyNEpUOAA MOCIE €r0 KOPOTKOrO 3aMbIKaHMs, KOIZa anepHoAHYecKas
COCTaBJISAIONIAs HANOOJIBIIAS.

Anepuonuyeckas cCcOCTaBiasglMmas TOKAa KOPOTKOILO 3aMBIKaHUA
CHUHXPOHHOW MamuHb (AmnepuoamueckKkas cocTaBisfomas TOKa KOPOTKOTO
3aMBIKaHU ) — COCTAaBISIONIAs TOKa KOPOTKOTO 3aMbIKaHUsI OOMOTKH SIKOPS. CHHXPOHHOW MAaIlIMHBI,
00ycIIOB/ICHHAs! HAIMYHEM WHAYKTHBHOCTEH OOMOTOK.

[TlepeXoaHBIH TOK KOPOTKOTO 3aMBIKaAaHUSA CHHXpPOHHOW MamuHH (Ilep-
€XOXHBIH TOK KOPOTKOTO 3aMBIKaHHS) — MEPUOIANIECKHA TOK KOPOTKOTO 3aMBIKAaHUS
OOMOTKH SIKOpSI CHHXPOHHOW MaIllMHBI, PaBHBII CyMMe €r0 yCTaHOBHBILEIOCS 3HAYEHUS M MEePEXOTHOM
COCTABJISIIONICH, OOYCIIOBIICHHOW PEaKTUBHBIM JICWCTBUEM OOMOTKH BO30YXKICHUS.

CBepxnmepeXxogHBIH TOK KOPOTKOTO 3aMBIKaHUA CHHXPOHHOHN MalIUHBI
(CBepxXxmepexXOAHBIM TOK KOPOTKOTO 3aMBIKaHHUS) — IEPHUOANYECKUN TOK KOPOTKOIO
3aMbIKaHUsI OOMOTKH SIKOPSI CHHXPOHHOM MaIlTFHbI, PABHBIN CyMM€ TIEPEX0THOTO TOKA W CBEPXIEPEXOTHOMN
COCTABJISIONIEH, O0YyCIIOBIEHHONW PEaKTUBHBIM JEHCTBUEM YCIOKOUTEIHHBIX KOHTYPOB.

ITocTosHHAas BpEeMEHHU aNEpPHUOAUUYECKOHW COCTABIAKWIIEHN CUHXPOHHOH
MamuHb (IlocToOSHHAas BpeMEeHHU alepHOANYECKONW COCTAaBASIO NI € ) — 3JIEKTPO-
MarHuTHas MOCTOSIHHAs BPEMEHH, olpefeisieMas CPeOHUM apu(PMETHYECKHM 3HAYeHHEM I1apaMeTpOB
O0OMOTKH SKOpSI CHHXPOHHOW MAaIIWHBI 110 MPOJOJBHON M TMOMEPeyHONH OCAM €€ MarHUTHOH CHUCTEMBI C
Y4eTOM PEaKTHBHOTO JAECUCTBUS JIPYTHX OOMOTOK.

IlepexonHasd NOCTOSSHHAS BPEMEHHU CUHXPOHHON MAaIIKMHBE IO IPONONBHON
OCH NpPU KOPOTKO3aMKHYTOH OOMOTKE SKOpPS — D3JICKTPOMAarHUTHas MOCTOSHHAs
BpPEMEHH, OlpeAessieMasi mapaMmeTpaMu 0OMOTKH BO30YKIECHHS C YU€TOM PEaKTUBHOIO JEHCTBHS OOMOTKH
SIKOpA CHHXPOHHON MAaIIuHBI 10 TPOJOIBHON OCH.

IlepexonHasd NOCTOSSHHAs BPEMEHHU CUHXPOHHONW MAaImMUHBl IO NONEPEUYHOH
OCHM TNpPHU KOPOTKO3aMKHYTOH OOMOTKE SKOpPS — DJICKTPOMAarHUTHas MOCTOSHHAs
BpEMEHH, OmpejaensieMas HapaMeTpaMd OOMOTKM BO30YXIEHHS IO IONEPEYHOW OCH, €CIIM TaKoBas
MMEETCS], C yUEeTOM PEaKTHUBHOTO JEHCTBUS OOMOTKHU SIKOPS CHHXPOHHOM MAaIlMHBI 110 HONEPEYHOH OCH.

[TepexonHass TOCTOSSHHAaS BPEMEHU CUHXPOHHOW MAaUIUHBI MO NPOAOJNbHOM
OCH NpHU Pa30MKHYTOH O0OMOTKe SKOpS — DICKTPOMarHWUTHas IOCTOSHHAs BPEMEHH,
ompenenseMas mapaMeTpaMu 0OMOTKH BO30YKIE€HHS CHHXPOHHOW MAIIMHBI 110 MPOIOJIBHOM OCH.

IlepexonHass TOCTOASHHASI BPEMEHNU CHHXPOHHOMN MAaImUHB MO NONEPEUYHOH
OCH TpPHU Pa3oOMKHYTOH OOMOTKEe AKOpPS — DJIEKTPOMAarHWTHas TIOCTOSHHAs BPEMEHH,
onpezenseMas mapaMeTpaMu OOMOTKH BO30YKIE€HUSI CHHXPOHHON MAIIHHBI 10 MOTEPEYHO’ OCH.

CBepxmepexoagHass MOCTOSHHAas BPEMEHH CUHXPOHHOW MAaImIMHB MO HpPO-
JOJBHOW OCH HPH KOPOTKO3aMKHYTOH OOMOTKE SAKOpPS — D3JIEKTPOMarHuTHas
MOCTOSIHHAsE BPEMEHHU, OIpenessieMas MapaMeTpaMu yCIOKOUTENIBHBIX KOHTYPOB IO MPOAOJIBHOM OCH €
Y4eTOM PEaKTHBHOTO JEHCTBHUS OOMOTKH SAKOPS M OOMOTKH BO30YKIIEHUS CHHXPOHHOW MAaIIWHBL.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

XI-305

CBepxmepexoaHasi NIOCTOSIHHAS BPEMEHU CUHXPOHHOW MAaIIMHBI MO NOMNeEp -
€YHON OCH MPH KOPOTKO3AaMKHYTOH OOMOTKE KO DS — 3JIEKTPOMarHUTHas IIOCTOSTHHAS
BpEMEHH, OmpezesseMas napaMeTpamMy YCHOKOWUTEIbHBIX KOHTYPOB MO TIONEPEYHOH OCH € Y4eTOM
PEaKTUBHOTO JCHCTBHSI OOMOTKHM SIKOpST ¥ OOMOTKM BO3OYKICHHS IO IOTEPEYHOW OCH CHHXPOHHOMN
MaIlfHEI.
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23 CIIEHUAJIBHBIE TPEBOBAHUMSA K BEHTHJIBHBIM I'EHEPATOPHBIM
AI'PETATAM

23.1 OBIIHME TTOJOXEHMNSA

23.1.1 IlpuBonHBIE MBUTATENN BEHTWJIBHBIX T€HEpaTOpHbIX arperaroB (BI'A) momkHBI cOOTBETCTBO-
BaTh TpeOoBaHUsAM yacTu X «MexaHU3Mbl», T€HEPATOPhl U IMONYIPOBOAHUKOBEIE TIPeoOpa3oBaTenn —
TpeOOBaHUAM HACTOSILEH YacTH, a CHCTEMbI YIpaBIeHUS — 4acTH XV «ABTOMAaTH3aUUs», €ClId B
HaCTOSILEM pa3jiesie HE YKa3aHo JPYToe.

W3rotoBuTeIb NODKEH YUUTHIBATH OCOOCHHOCTH (PU3NYECKHUX MIPOLIECCOB B 000PYIOBAaHUH, BXOAAIIEM
B coctaB BI'A, obGecrieunBars ero COBMECTUMOCTh M B3aUMHYIO CHCTEMHYIO HHTETPAIHIO.

23.1.2 B xayecTBe OCHOBHOTO MCTOYHMKA 3JIEKTPOIHEPTUH MOTYT npuMeHAThcsl BI'A nepemenHoro u
MIOCTOSTHHOTO TOKA. B kKauecTBe aBapHilHOr0 HCTOYHHKA AIIEKTpodHepruy BI’A MOryT mpuMEHSThCA TOIBKO
B coctaBe COOC ¢ pacnpenesieHUeM 3JIEKTPUUECKOM SHEPTUU Ha TTOCTOSIHHOM TOKE.

23.1.3 B pomonHeHWEe K TIEPEYHIO, yKa3zaHHoMy B 1.4.2, mo Havama OCBUIETEIbCTBOBAHMS
AIIEKTPUYECKOTO OOOpYHOBaHUSI TNPH H3TOTOBICHHH PerucTpy IOKHBI OBITH TNpEACTAaBICHBI Ha
paccMOTpEHHE pacyeThl, MOATBEP)KAAIOUINE OTCYTCTBHE MEXaHHMUECKOTO PE30HaHCa BO BCeM padoueM
Jrana3oHe M3MEHEHMs 4acToThl BpamieHuss BI'A oT MUHUMaIbHOM 10 MakCHUMalIbHOH, TM0O JOJKHO OBITh
IPEAyCMOTPEHO MCKJIIOYEHHE YacTOT, ONM3KMX K PE30HAHCHBIM, M3 3aKOHA PETYINPOBAHUS YaCTOTHI
BpAaILCHMUS.
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23.2 OIPEAEJIEHUS U ITIOSICHEHUS

23.2.1 B HacTosmeM pazaene IpuHATHl CIEAYIOIINE ONPEAeICHUS U MOSCHEHUS.

BeHTUNbHBH TeHEepaTOp — KOMIUIGKC OOOPYIOBaHHs, COCTOSIIMN W3 Bpamaromencs
JIEKTPUYECKON MAaIIMHBI, MOJYIPOBOAHUKOBOIO MpeoOpa3oBaTeils U CUCTEMBI YIIPaBICHUs, NpeaHa3-
HAYEHHBIN JUIsl IPOM3BOJCTBA JIEKTPOIHEPTUH B COCTaBE CYNOBOM AIIEKTPOIHEPIeTUUECKON CHCTEMBI.

BeHTUNBHBIN reHEPATOP NEPEMEHHOTIO TOKAa — BEHTWIbHBIM I'€HEPATOp, COCTOSILMI 13
BpAIIIAIOIIEHCS MEKTPHUYESCKON MAIIIUHBI, TOIYPOBOIHUKOBOTO MPeo0pa3oBarelis YacToThl (MM HHBEPTOPA)
U CHUCTEMBbI YTIpaBJICHUS, IPeIHAa3HAYEHHbIA 1711 TPOU3BOACTBA IEKTPOIHEPTUU NIEPEMEHHOTO TOKA.

BeHTunbpHBIH reHepaTop NOCTOAHHOTO TOKa — BEHTWIbHBIN I'€HEPATOP, COCTOSIUHN U3
Bpamaloomencs 3IeKTPUYECKON MAaIlWHBI, BBIIPSAMUTENS (WA mpeoOpa3oBaTenss MOCTOSHHOTO
HaNpsOKeHNA), TPeTHa3HAYSHHBIN I TPOMU3BOICTBA JIEKTPOIHEPTHH MTOCTOSHHOTO TOKA.

BenTunsHblli TeHepaTopHBH arperat (BI'A) — arperar, cocrosiuil U3 BEHTUIHLHOTO
reHeparopa 1 MepBUYHOTO (IPUBOIHOIO) TEIJIOBOTO JBUTaTEls.

Perynsartop HampsXeHHs HOJNYNPOBOJHHMKOBOIO mpeoOpa3oBaTens — yc-
TPOMCTBO B COCTaBE IMOIYIIPOBOTHUKOBOTO MpeobOpa3onareiniss BI'A mepeMeHHOr0 MM MTOCTOSHHOTO TOKa,
MpeaHasHauYeHHOE JUISl PeTyIMPOBAHUS HAIPSLKEHUS.

PerynsiTop 4acTOTh HampsXeHHUS NONYyNPOBOJHUKOBOTO mpeobOpa3oBa-
TeJsl — YCTPOWCTBO B COCTaBe MOJYHPOBOIHUKOBOrO mpeodOpasoBarens BIA mepemeHHOro Toka,
MIpeIHa3HAYCHHOE JUIsS PETYIHPOBAHUS YaCTOTHI BBIXOJAHOTO HANpSKECHUS.
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23.3 IPUBOJHBIE (ITEPBUYHBIE) JIBUTATEJIN

23.3.1 B xauectBe mepBu4HOro apurarensi B B'A MokeT mMcCHonb30BaThCsl OBUTATENh BHYTPEHHETO
Cropanusi, naposasi TypOuHa, Ta30TypOWHHBIA ABUTATENb WIM MHOW MCTOYHHK MEXaHMYECKOH 3HEPTHH,
JIOIMyCKaeMblil K IPUMEHEHHIO Ha cyfax HacTtosmumu llpaBunamu.
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23.4 TEHEPATOPBI

23.4.1 B xauectBe 3jekTpuyeckoro reseparopa B BI'A MokeT HCHOIB30BAaThCA CHHXPOHHBIN
TEHEPaToOp C AJICKTPOMATHUTHBIM BO30Y>KACHHEM, CHHXPOHHBIN TeHepaTop ¢ MOCTOSHHBIMH MarHUTaMy,
ACHHXPOHHBIN T'€HEPaTop, KOJUICKTOPHBIA TeHEPaToOp MOCTOSHHOTO TOKA MJIM MHOH THII 3JIEKTPHUYECKOI
MaIllMHbI, JOIyCKaeMbIi K MPUMEHEHUIO Ha cyaax Hacrosmumu [IpaBunamu.

23.4.2 T'eneparop, Bxomsamuii B coctaB BI'A, momkeH OBITH pacCuWTaH HAa HAIHYHAE OXKHIaEMOTO
YPOBHSI BBICIIMX TapMOHHYECKHX COCTABIISIOMIAX, OOYCIOBJIEHHOTO pabOTOW Ha IMOTYNPOBOJAHUKOBBIH
npeobpazoBarens. [Ipu pacuere HOMUHATIBHOM MOIIHOCTH reHepaTopa BI'A momkeH mpeaycmaTpuBarhCs
JOCTaTOYHBIM PE3epPB MOILIHOCTH, UIA HPEAOTBPALICHUS TOBBILICHUS TEMIIEpaTyphsl TeHeparopa, II0
CPaBHEHHUIO C CHHYCOHJAIBHON Harpy3KOM.

23.4.3 Jlna BI'A Ha 6a3e CHHXPOHHBIX T€HEPATOPOB C IOCTOSHHBIMH MarHUTaMH, HE WMEIOIINX
BO3MOXKHOCTH TallleHUs T0JIS, JOJDKHBI OBITh MPEAyCMOTPEHBI MEpPhI MO OBICTPOMY TOPMOXKEHHIO Bajia
reHeparopa B Clilyyac BO3SHHKHOBEHHUSI BHYTPEHHUX KOPOTKHX 3aMbIKaHMH B I'€HEpaToOpe WIM IOJIyNpo-
BOJHHMKOBOM IIpeoOpa3oBaresne, 100 NpeyCMOTPEHb! HHbIE JOTIOJIHUTEIbHbBIE MEPHI IO TALIEHUIO IO U
JIOKAJIM3al[H aBapHH.
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23.5 HOJYITPOBOJHUKOBBIE ITPEOBPA30BATEJIN

23.5.1 B kagecTBe MOSYNPOBOAHMUKOBOTO MpeobpaszoBarens B BIA MoryT ucnonb3oBaThes MOTYNpo-
BOJHHMKOBBIE BBIPSIMUTEIHN, HHBEPTOPHI, MpeoOpa3oBaTely YacToThl, MpeoOpa3oBaTesid MOCTOSHHOTO
HaNpPsHKEHHUS.

23.5.2 [Ipu HeoOxomumoct BI'A momkeH comepkarh HEOOXOIUMBIE YCTPOHCTBA ((DHUIBTPHI TIOMEX),
OTpaHNYUBAOININE YPOBEHb UCKAXKECHUI (POPMBI KPUBOW T'€HEPUPYEMOTO HAINpPsDKEHUS Ui 00ecTiedeH s
BBITIOJIHEHUS TpeboBanmii 2.2.1.3.

23.5.3 B cnyuyae npuMeHeHHs B coctaBe BI'A mepeMeHHOro Toka moaylnpoBOAHUKOBOTO Mpeodpaszo-
BaTeis, BEAOMOIO CEThIO, JOJDKHBI OBITh MPETyCMOTPEHBI MEPhI MO OOCCICUCHHIO €r0 PEaKTHBHOI
MOIIHOCTBIO, HEOOXOAUMOMW JUIS KOMMYTAIlUH BEHTHJICH, HampuMmep, MyTeM YCTAHOBKH CHHXPOHHOTO
KOMIICHCATOpa.

23.5.4 BI'A mocTOsSIHHOTO TOKa, IpeaHa3HaYeHHbIC i1 padoThl B coctaBe CODC ¢ pacnpeneicHueM
JNIEKTPUYUCCKON SHEPTHMU Ha TOCTOSHHOM TOKE, MOJDKHBI JIOTOJHHUTENBHO YIOBICTBOPSATH TPEOOBAHUSIM
pazma. 22.
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23.6 CUCTEMBI OXJIA’KIAEHUSI 1 CMA3KHA

23.6.1 Ilpu pacyere cucTeM OXJaXJIEHHS M CMa3KM MPHUBOAHBIX ABHUrareneil m reHepatopo BI'A
JOJDKHO YYUTBIBATHCSl CHWO)KEHHE MOAAYM OXJIKAAIOUIe Cpeibl U CMa3KH OT HaBEIICHHBIX MEXaHH3MOB
IPY CHWKEHUU YaCTOTHI BPAILICHUS! OTHOCHTEILHO HOMHHAIIBHOM.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
XI-312

23.7 PEI'YIMPOBAHUE HAIIPSKEHUSA

23.7.1 B cocraB BI'A pomkeH BXOAWTH PETYNATOP HANPSDKEHHS TeHeparopa W/WIM PeryisTop
HanpsDKEeHHs TTOTyTPOBOJHUKOBOTO peoOpa3zoBaTers.

23.7.2 Ilpu M3MEHEHUH 9aCTOTHI BPAIIEHHsI IPUBOIHOIO JIBUTATENS COTJIACHO IPUHATHIM AJITOPUTMaM
PETYJIATOP HANPSDKEHHUS TeHepaTopa W/WIIM PEeryiaTop HalpsKEHHUs MOMYIIPOBOAHUKOBOIO Mpeodpa3oBa-
TeNs JOJDKHBI O0ECTIEYNTh KaueCTBO PETYIMPOBAaHUS BBIXOJHOTO HampsokeHus BI'A, ymosmeTBopsiomiee
TpedoBanusam 10.6 u 10.7.
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23.8 PEI'YIMPOBAHUE YACTOTBI BPAIIIEHUA

23.8.1 IlpuBogHoii nuratens BI'A nomxkeH MMeTh PErynaTop 4acTOThl BpamieHus. TpeOoBaHMsA K
PETYIATOPY YacTOTHI BpaIlleHUs IEPBUYHOTO ABUraTels yCTaHaBIUBaroTcsa n3rotoputesneM BI'A ucxoas us
NPUHATHIX aJITOPUTMOB PEryJIMPOBAHMS YaCTOTHI BPALCHUSI.
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23.9 PEI'YIMPOBAHUE YACTOTBI HATIPSIKEHU S

23.9.1 IomympoBOTHUKOBBIN MTPEOOPa30BATETH YaCTOTHI, BXOAIINI B cocTaB BI'A mepeMeHHOT0 TOKa,
JOJDKEH MMETh PETYNSATOp YacTOThl HANpsDKEHMS, KOTOPBIM JOKEH 00ecnednBaTh KaueCTBO PETYIUp-
OBaHHS BBIXOIHOW YacTOTHl HampspkeHus BIA, ymomnerBopsitomee TpeOoBanusMm 2.11.3 wactm IX
«MexaHu3MBbD».
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23.10 BAIIIATHBIE YCTPOMCTBA

23.10.1 Jnst BTA nomxHBI OBITH peaqn30BaHbl, 10 KpailHel Mepe, CleayIoNnue yCTPOUCTBA 3alUThI.

[ns reneparopa:

OT IIEPEerpys30K;

OT KOPOTKOTO 3aMBIKaHUS;

OT BHYTPEHHHX KOPOTKHX 3aMBIKaHUH U1t TeHepatopoB MomrHOcThi0 1000 kBA.

J1s omynpoBOAHUKOBOIO IpeoOpa3oBaTes:

0T MUHMMAJIbHOTO BXOJHOT'O HaIpsKEHUS;

0T MaKCHUMAaJIbHOTO BXOJHOTO HAIpPSKEHHUS,

0T MAaKCHUMaJIbHOTO HAIIPSKEHUS B 3BEHE ITOCTOSIHHOTO TOKA (IIPU HAIWYHN);

OT TIeperpeBa CHUIIOBBIX OJIOKOB;

OT NEeperpy3oK;

OT BHYTPEHHHUX KOPOTKHX 3aMBIKaHUH;

OT KOPOTKOTO 3aMBIKaHUsS Ha BBIXOJE.

23.10.2 BI'A momxHBI BBIAEP)KHBATH 0€3 MOBPEXKIESHNH KOPOTKHE 3aMBIKAHWS Ha IWHAX pacrpese-
JUTENBHOTO IuTa. IIpyM KOPOTKHX 3aMBIKAaHUSX B CYHOBOW CETH BEHTHUJIBHBIN TeHeparop (CHHXPOHHBIN
KOMIIEHCATOp) JOJDKHBI OOECIeYMBATH BEIMYMHY YCTAaHOBHUBIIETOCS TOKa KOPOTKOTO 3aMBIKaHUS,
JOCTaTOYHYIO IJIs1 cpalaThlBaHMs 3alUTHBIX YCTPOWCTB, JIMOO NOIKHBI OBITH MPEAYCMOTPEHBI HHBIE
TEXHUUYECKHE MepHl, oOecreynBaronye cpabaTblBaHue JaHHBIX 3aIUTHBIX yCTPOMCTB.
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23.11 IIEPET'PY3KA

23.11.1 Bce cunoBbie snemenTsl BI'A, BKITI09as reHepaTophl W MOTYTPOBOJHUKOBBIE MpeoOpazoBa-
TeJW, JOJDKHBI 001aaTh NMeperpy304Hoil ciocoOHOCTBIO, COOTBETCTBYIoMIEH TpeOoBaHusiM 10.5.
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23.12 CHHXPOHUM3AIIUA

23.12.1 BI'A mepeMeHHOTO M TOCTOSIHHOTO TOKa JOJMKHBI MMETHh BO3MOXXHOCTH CHHXPOHHM3AIUU U
JUIMTENILHOM MapajieIbHON paOoTHI C IPyTUMH FeHEPaTOPHBIMHU arperaTaMu, B TOM YHCJIe BEHTHIbHBIMH.

23.12.2 Cunxponmszauusi BI'A nomxHa obGecrieunBaTbCcsi BO3JICHCTBUEM Ha PEryJSTOp HalpsKEHUS
TeHepaTopa W/WIN MOJIYyIPOBOIHUKOBOTO IpeoOpazosarens, a A BIA mepeMeHHOro TOKa Takke W Ha
PETYIATOP YaCTOTHI HAMPSHKEHUS TTOTYIPOBOAHUKOBOTO IPeoOpa3oBaTes.
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23.13 PACIIPEJIEJIEHUE MOIIHOCTH ITPA MMAPAJJIEJIBHOM PABOTE

23.13.1 Ilpu mnapamnensHoil padore BI'A ¢ npyrum reHepaTOpHBIM arperaroM, B TOM 4YHCIE
BEHTWIBHBIM, JIOMYCKAETCs paclpeiesicHue aKTUBHOW MOIIHOCTH HE MPOMOPILHMOHAIBHO HOMUHAIBHOMN
MOIIHOCTH TPHWBOJIHBIX JBUTATENICH NpPU YCIOBUH OOecleYeHUsl TpeOyeMOH YacTOThl HalpshKEHHs B
CYIOBOH CeTH, IIPH TUIABHOM WJIM BHE3AITHOM M3MEHEHHH HAarpy3Kd M/ M3MEHEHHH YacTOTHI BPAIlCHUS
MPUBOJIHOTO JIBUTATEIISI.

23.13.2 Ilpu mnapamnensHoil padore BI'A ¢ npyrum reHepaTOpHBIM arperaroM, B TOM 4YHCIE
BEHTWIBHBIM, JIOMYCKAETCsl paclpeelieHne PeakTUBHONH MOILIHOCTH HE MPONOPLUUOHAIEHO HOMUHATBHOMN
MOIIHOCTH TEHEPaTOpPOB IPH YCIOBUH oOOecredeHHs TpeOyeMOoro HampshKeHHs B CYJOBOW CETH, NpPU
IUITAaBHOM WJIM BHE3AIIHOM W3MEHEHUM Harpy3KH W/WIM W3MEHEHHWH YacTOTHl BpAIICHUS INPHBOIHOTO
JIBUTATEIIS.
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23.14 CXEMBbI NOJAKIIOYEHHUSA U PEXKUMBI PABOTBI

23.14.1 Iloakr0o4yeHue ¢ 0aiimacHol Lenblo.

23.14.1.1 BI'A nepeMeHHOTO TOKa C 3JIEKTPOMArHUTHBIM BO30YKICHHEM MOXET UMETh OaimacHyio
LeTb, KOTOpasi MO3BOJISIET MOAKIIIOUATh TEHEPATOP HETIOCPEICTBEHHO K PacIIpeAeIUTEIbHOMY IUTY, MUHYSI
HOJYIPOBOAHUKOBBEIM IpeoOpa3zoBaTens. B ciydyae NOAKIIOUEHHS K PACIPENETUTEIbHOMY LIUTY
mocpencTBoM OaitmmacHoi e BI'A momkeH paboTaTh ¢ MOCTOSHCTBOM YacTOTHI BpAICHHSI BO BCEM
JMarna3oHe HM3MEHEHUS Harpy3oK M YIOBJIETBOPSATH TPEOOBAaHMSAM HACTOSIIEH YacTM K HCTOYHHKAM
AIIEKTPOIHEPTHHU, PAOOTAIOIIUM C TTOCTOSHHON YacTOTOW BpaIllCHHS.

23.14.1.2 TonuepkaHue TOCTOSIHCTBA YaCTOTHl HANpPsDKEHUS B CYNOBOW CETH Npu pabore depes
OalimacHyr0 Lielb NMPOU3BOOUTCSA 3a CUET PETYIATOpPa YacTOThl BpAILEHHs IIPUBOTHOIO IBHUTrarTens, a
HaNPSHKEHUS — 33 CUET PEeryisTopa HalpsHKeHHs TeHepaTopa.

23.14.1.3 Ilepexon c OaiimacHol menu Ha paboTy Yepe3 MOMYMPOBOAHUKOBBIA Mpeodpa3oBareib U
00OpaTHBIN Nepexo]] AOJHKHBI OCYIIECTBIAThCA 0e3 oTkiIroueHus: BI'A oT muH pacnpenenmTeaTbHOTO IIHUTa.
JomyckaeTcs mepexos ¢ OTKJIIOYEHHEM, €CIIM 3TO HE BBI30BET MEPErpy3Ky OCTAJIbHBIX PabOTArOIIUX Ha
IIMHBI PacTIPeNeIUTEIBHOTO IIUTa UCTOYHUKOB AJIEKTPOIHEPTHH.

23.14.2 /IBurarenbHblii pe:kuM padoThI.

23.14.2.1 [lomyckaercs paboTa BEHTUJIBHOTO TeHeparopa B JBUTATEIBLHOM PEKUME, €CIM JaHHBIN
PEKUM HPEAyCMOTPEH sl MOIYHPOBOIHUKOBOTO IIpeo0pa3oBarelisi, FeHepaTopa U APYTUX 3JIEMEHTOB.

23.14.2.2 JIpuraTenbHBIA PEKUM PabOTHI BOZMOXKEH IS BaJIOTEHEPATOPOB aBTOHOMHO HJIM COBMECTHO
C TIIaBHBIM JIBUTATENIEM Ha TpeOHON BUHT MPH MATAHUH OT JPYTUX CYTOBBIX HCTOYHUKOB 3JIEKTPOIHEPTHH.

23.14.2.3 Teneparop MOXeT OBITh HCIOJB30BAaH B JIBUTATEIHLHOM PEXUME Ul ITycKa MEPBUYHOTO
neurarenss BIA 3a cuer sJexTposHeprud, BbIpaOaTHIBAEMOW B CETH APYTUMH HCTOYHUKAMH, C
MOCTICAYIOMIMM MEepeXoioM B TE€HEPaTOpHbI pekuM. B mporecce mycka KauecTBO 3JEKTPOIHEPTHH B
CYIOBOH CETH JOJDKHO YAOBIETBOPATH TpeboanmsM 2.1.3. Ilpu 3ToM B 1r000M cirydae aist BI'A gomkaa
OBITH TIPETyCMOTpPEHA CHCTEMA CKATOTO MYCKOBOTO BO3[AyXa WM WHOW OCHOBHOW CTOco0 3amycka.
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23.15 UISMEPUTEJIBHBIE ITPUBOPHI

23.15.1 [ng KaXAoro BEHTHJIFHOTO T'eHeparopa MEpPeMEHHOro TOKAa Ha paclpeleMTEIbHOM IIHUTE
JOJDKHBI OBITh YCTAHOBJIEHBI CIENYIOUIHE U3MEPHUTEIbHBIE TPUOOPHI:

.1 amMnepmerp ¢ mepekirouaresneM Uil U3MEPEHHUs] TOKa TeHepaTtopa B Kakaoi ¢ase;

.2 aMIepMeTp ¢ MepeKIodaTeneM Uil H3MEPEHHsI BBIXOAHOTO TOKa IpeoOpa3oBaTels B KaxIou ¢ase;

.3 BONBTMETp C MepeKTroyareieM i U3MepeHus TMHEHHbBIX HalpsDKeHUI reHeparopa;

.4 BONIETMETP C TEPEKITIoYaTeNeM JUI N3MEepEeHUsl IMHEHHbBIX HApsDKEHU Ha BBIXOZIE MpeoOpa3oBarers;

.5 JacToTOMep Ha BBIXOJIE T€HEpaTopa;

.6 yactoToMep Ha BBIXOJE IPeoOpa3oBaTels;

.7 BaTTMETp Ha BBIXOJE I'€HEPaTopa;

.8 BarT™MeTp Ha BBIXOZE MTPeoOpa30OBaTEI;

.9 TaxomeTp reneparopa.

23.15.2 JIns kaxa0ro BEHTUIBHOTO TeHepaTopa MOCTOSTHHOTO TOKA (C TeHepaTopoM MEpeMEeHHOT0 TOKa
U TIOMYNPOBOAHUKOBBIM BBIIPSIMUTENIEM) Ha PACHpPENeNUTEIbHOM LIMTE NODKHBI OBITH YCTAHOBIICHBI
CIIEYIONINE N3MEPHUTEIbHBIE MTPHOOPHI:

.1 amMnepmerp ¢ mepekirouaresneM Uil K3MEPEeHUs] ToKa TeHeparopa B Kakaoi (ase;

.2 aMmepMeTp AJIs1 U3MEPEHHsI BHIXOIHOTO TOKa MPeoOpa3oBaTes;

.3 BOJIBTMETp C NepeKiIovarTeneM A1 U3MEPEHHs JIMHEHHBIX HANpsDKEHUH TeHeparopa;

.4 BOJITMETp U U3MEPEHNS HAPSDKEHUH IOCTOSHHOIO TOKAa Ha BBIXOZE MpeoOpa3oBaress;

.5 "acToToMep Ha BBIXOJE Te€HEPaTopa;

.6 BaTTMETp HA BBIXOJIE TEHEPATOPA;

7 BaTTMETp Ha BBIXOJE MpPeoOpazoBaTes;

.8 TaxomeTp reHeparopa.
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TpeOoBaHUS HACTOSIIETO pasjielia MPUMEHSIOTCS Ui CYIOB, KOHTPAKT Ha MOCTPOWKY WU
nmepeo0opyaoBaHue KOTOPHIX 3akmiodeH 1 utoms 2020 roma M mocie 3TOH MaThI.

24 CIIEHUAJIBHBIE TPEBOBAHUA K KOMBUHUPOBAHHBIM (I'MBPU/IHBIM)
IMPOITYJIBCUBHBIM YCTAHOBKAM

24.1 OIIPEJAEJIEHUA U ITOSACHEHUA

24.1.1 B nacTos1IeM pa3zese NPUHATHI CICAYIOLIUE ONPEAEICHUS U MOSCHEHUSI.

KomMOuuaupoBaHHas (rubpuaHas) nponyilbcuBHas yctanoBka (KIIY) — aro
MIPOMYJIbCUBHAS YCTAHOBKA, B KOTOPOW SHEPTHS JJIs JBM)KCHHUS CyJHA BhIpaOaTHIBACTCS B JABYX HJIH OoJiee
Pa3HOTUITHBIX CYJOBBIX JBUIATENSIX — TEIUIOBBIX U AJEKTPUUECKUX, COSAMHEHHBIX MEXaHUUYECKOM CBSI3bIO
1 pa0oTaromuX Ha OOIIUN JTBHKUTEIb.
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24.2 OBIIME MOJOXXEHUS

24.2.1 TpeboBaHus HACTOSIIErO pasjeia PacHpoCTPAHSIOTCS HAa KOMOWHHUPOBAaHHEIE (THOpPHIHBIC)
NPOIYJAbCUBHBIE YCTAHOBKH, B COCTaB KOTOPBIX BXOIUT TEIUIOBOW ImaBHBIA aBurarensd (I/]) u rpeGHOil
anextpoasurarens (I'9/]), coennHeHHBIE MEXaHNUECKOH CBSA3BI0 M PabOTaOUINe HAa OOIINHA ABHKHUTEINb.

24.2.2 Ecnu MHOE HE OrOBOPEHO B HACTOSIIEM pas3felie, TEIJIOBbIE ITABHBIE JBUTATENH JOJDKHBI
COOTBETCTBOBaTh TpeboBaHUAM dacTH [X «MexaHU3MB), JEKTPUYECKHE MAIINHBI — TPeOOBaHUSAM
HACTOSIIIEN 4acTH, CUCTEMBI yTIpaBJIeHUs] — TpeOoBaHUAM yacTH XV «ABTomaruzanusn», a KITY B nienmom —
TpeboBanuaM gactu VII «MexaHndeckre yCTaHOBKI.

24.2.3 TpeboBanus pa3a. 17 He pacnpoctpanstorcs Ha ['QY, padotarouue nHa KITY, eciu rertosoit [']]
0e3 meperpysku crnocoOeH o0ecHeuuTb XOf CyIHa CO CKOPOCTBbIO, AOCTATOYHOH sl oOecredeHus
yHpaBIsieMOCTH W 0e30macHOCTH MoperuraBanus. B mpormBHOM ciaydae 1DV, paboratomme Ha KIIY,
JIOTDKHBI COOTBETCTBOBATh BCEM MPUMEHHMBIM TpeOoBaHUSIM pasa. 17.

24.2.4 Ecmu B coctaB ['DY BXOOUT MONYyNPOBOIHUKOBBIA MpeoOpa3oBareib, TO OH JIOJDKEH
COOTBETCTBOBATh TPEOOBAHUAM pasf. 12.

24.2.5 Ilpu Hamuumu B coctaBe ['DY momympoBogHuKoBOro IpeodpaszoBarenst u ['D]1, cmocodbHOTrO
paboTath B TEHEPATOPHOM pexuMe, B Takoi ['DY MOKHBI JOMOJHUTEIHHO OBITH pPEaNTHM30BAHBI
TpeOOBaHMs, YKa3aHHbIE B pa3a. 23.

24.2.6 [Ipeanpustue (M3roTOBUTENb) WK NpeIIpHUsITHE, oTBevaroee 3a ¢pynkunonuposanue KIIY B
KOMIUIEKCE, JOJDKHO YYUTHIBaTh OCOOEHHOCTH (PM3UYECKUX IPOLECCOB B OOOPYNOBAaHMM, BXOISIIEM B
coctas KIIY, oGecieunBarh ero COBMECTUMOCTh M B3aUMHYIO CHCTEMHYIO WHTETPAIHIO.
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24.3 CTPYKTYPA

24.3.1 CocraB u ctpykrypa KIIY u I'DY onpenenstorcs peannzyeMbIMi QYHKIUSIMH U PEKUMaMHU
9KCILTyaTalliy C y4yeToM TpeboBanuit 24.2.3.

24.3.2 B I'DY nomxHbl OBITH peanu30BaHbl MEphl IO 0OECHEYCHUIO 3JIEKTPOMArHUTHOH COBMECTH-
MOCTH C CYIOBOH 3JIEKTPO3HEPreTUUECKON CHCTEMOM U CyIOBBIMH IOTpeOuTEIsIMU. J[aHHBIE MEPBI MOT'YT
OBITH peaIM30BaHBI YCTAHOBKOM COTIIACYIOMIEro TpaHchopmaropa wim QUiIsTpa moMeX.
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24.4 TPEBHBIE JJIEKTPOJABUIATEJIN

24.4.1 Koncrpykuusa [']] onpenensiorcs peannzyeMbiMd QyHKIUSMHA U PEKUMaMHU DKCILTyaTalluy ¢
yueToM TpeboBanuii 24.2.3.

24.4.2 I'DJl nomxeH Oe3 MOBPEKACHUH BBIICPKHMBATh MEPETpy3KH IO BPAILAIOIIEMY MOMEHTY,
BO3HMKAIOLINE IIPY BHE3AITHOM OTKJIIOYEHHH TerioBoro I/l B peskxume coBMecTHOH paboTel TemoBoro I'/]
u I'D]] Ha oOImUi JBHIKHUTEIb.

24.4.3 JIns '3/ mOCTOSIHHOTO TOKa JTOJIKHO OBITH MPEAyCMOTPEHO HE3aBUCHMOE YCTPOHCTBO 3alUTHI
OT 4Ype3MEepHOM 4YacTOThl BpamieHus (pazHoca) cormacHo 2.11 ugactu IX «Mexanusmeiy. 'Ol gomken
BBIJICPKUBATh YPE3MEPHYIO YaCTOTY BPALICHUS BIUIOTH OO 3HAYCHHS YCTaBKH CpaOaThIBAaHHS 3alUTHOIO
YCTpOICTBa.

24.4.4 I'D]] nomkeH BBIIEPKUBATH 0€3 TOBPEkKACHUM TOKH BHE3AIMTHOTO KOPOTKOTO 3aMBIKAHMSI Ha €T0
KJIEMMax MpU HOMHHAJIBHON Harpyske.

24.4.5 I'D]l, ciocoOHBIN paboTaTh B TEHEPATOPHOM PEXUME, TOTDKEH JTOTIOIHUTEIEHO:

OBITH PACCUMTAH Ha TOKU M YaCTOTHI BPAILEHHUS KaK ABUIATENILHOIO, TAK M T'€HEPAaTOPHOIO PEKUMOB
paboThI ¢ y4eTOM BO3MOYKHBIX MEPETPY30K M MPEBBIIIEHUI YacTOT BpamleHHsI CBEPX HOMUHAIBHOM;

COOTBETCTBOBATH TpeboBaHusAM 3.2.3.
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24.5 NOJYITPOBOJHUKOBBIE ITPEOBPA30OBATEJIN

24.5.1 I1pu nannyuu B 'OV nmomympoBOIHUKOBBIX IpeoOpa3oBaTeneil, OHU JOIKHBI 0€3 MOBPEXACHUH
BBIJICPKUBATh MEPErpy3KH IO TOKY, BOHHUKAIOUIME MPU BHE3AMHOM OTKIIOYeHHH Terooro IJ] mpu
coBMmecTHO# padote teroBoro I'J] u ['D]] Ha nBMkHTEND.
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24.6 PEI'YIMPOBAHUE HAIIPSAKEHUSA

24.6.1 CucteMbl aBTOMaTHYECKOTO PETYJIMPOBAHUS HANPSIKEHHS B T€HEPATOPHOM peXHMe pabOThI
I'D/] npu HATMYWU MOTYTPOBOAHUKOBOTO IpeoOpa3oBaTesl JOIKHBI COOTBETCTBOBATh TpeboBaHusIM 23.7.

24.6.2 CucteMbl aBTOMaTHYECKOTO PETYJIMPOBAHUS HANPSKCHUS B TEHEPATOPHOM PEKUME PadOTHI
I'D/] npu OTCYTCTBHH IONYNPOBOTHUKOBOIO MPeoOpa3oBaTeis NOKHBI COOTBETCTBOBATH IPUMEHUMBIM
TpeboBarmsm 3.2.3.
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24.7 PEI'YIMPOBAHUE YACTOTBI HATIPSIKEHU S

24.7.1 Cucrembl aBTOMAaTHYECKOTO PETYJIMPOBAHUS YacTOTHl HANPSKEHHS B TEHEPATOPHOM PEXHUME
pabotsl 'O/l mpu HaMUUWKM MOIYNPOBOAHUKOBOTO MpeoOpa3oBaTesst JOIKHBI COOTBETCTBOBAThH TpeOOBa-
HusM 23.9.

24.7.2 CucteMbl aBTOMAaTHYECKOTO PEryIMPOBAaHMS YacTOTHI HAIIPSXKEHUS B T'€HEPATOPHOM DPEXHUME
paboter I'DJ] mpm OTCYTCTBHMM MONYIMPOBOIHHWKOBOTO TIpeoOpazoBaTens JOIDKHBI COOTBETCTBOBATH
MIPUMEHUMBIM TpeboBaHUsIM 3.2.3.
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24.8 3AILITA

24.8.1 lomkHO OBITH MPETYCMOTPEHO aBTOMATHUYECKOE OTPaHUYEHUE MOITHOCTH, ToTpedisiemoit ['9]]
OT CYIOBOM 3JICKTPOCTAHIIMU, BO U30€KaHUE NIEPErpy3KH CYJOBBIX TEHEPaTOPOB.

24.8.2 Cucrembl BO30YKICHUS U CHCTEMBl aBTOMAaTUYE€CKOTO PETYIHPOBAaHUS JOIKHBI 00€CIIeYHBATh
3amuty ['D]] oT upe3MepHOTro MOBBIIIEHUS YaCTOTHI BPALIEHHS, B TOM YHUCIIE TIPH TTOJIOMKE HITH OTOJIEHUH
JTBIKUTEIIS.

24.8.3 Ecnu mpemycMoTpeHa peKymepalvs DHEPTHH B CYJOBYIO CETh MPH TOPMOXKEHUH, TO TaKas
peKyriepanus He JO/DKHA TPUBOIUTH K CPadaThIBAHUIO 3AIUT OT MPEBBIIICHUS YaCTOTHI BPAIICHUS U
00paTHO MOITHOCTH M OTKIIOYEHHUIO TEHEPaTOPOB CYIO0BOHM 3JIEKTPOCTAHIINY.

24.8.4 JIns I'D]] nomkHBI OBITH peaTu30BaHbl, IO KpaHEH Mepe, CICIyIONIHe YCTPOHCTBA 3aIUTHI:

OT TIeperpy3okK;

OT KOPOTKOTO 3aMBIKaHUS;

OT BHYTPEHHUX KOPOTKHX 3aMbIKaHUil [yt aBurateneii momuocteio 1000 kBt 1 Gonee.

24.8.5 Jlns momymmpoBOTHUKOBOTO MpeoOpa3oBareis (MPH HATHMYWH) TOJKHBI OBITH PeaIn30BaHEI, 110
KpailHell mepe, clieyIolue YCTPOUCTBa 3alUThI:

OT MUHHUMAJILHOTO BXOJHOTO HAINPSKECHUS,

OT MaKCHUMAaJIbHOTO BXOJHOTO HAIpPsHKCHUS,

OT MaKCHMAaJIbHOTO HAIPsDKEHUS B 3BEHE MOCTOSIHHOTO TOKa (TIPH HATHYUH);

OT TIeperpeBa CHUIIOBBIX OJIOKOB;

OT TIeperpy3oK;

OT BHYTPEHHHX KOPOTKHUX 3aMBIKAaHUH.

24.8.6 s ['DY c I'D/l, cnocoOHBIM paboTaTh B T€HEPATOPHOM PEKHME, M MOTYNPOBOAHHUKOBBIM
npeoOpa3oBareneM JOTOIHUTENBHO JODKHBI OBITh Peali30BaHbl TPeOOBaHMS MO 3alIUTE, YKa3aHHbBIC
B 23.10.
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24.9 TIOCTHI YITPABJIEHU S

24.9.1 Ilocter ympaBienus KIIY nomxHBI cooTBeTcTBOBaTh TpeOoBaHMAM pa3a. 3 wactu VII
«MexaHU4YeCKUue YCTaHOBKMY.

24.9.2 MectHble oCThl ynpasieHus TerioBbiM [l u 'O/ AOKHBI, IO BO3MOXXHOCTH, HAXOIUTHCS
MOOIU30CTH JIPYT OT JIpyTa.

24.9.3 Opransl ynpasieawst TemwtoBeiM [J] 1 'DJ] Ha mocTtax muctaHimonHoro ympasinenus KITY
JOJDKHBI HaXOAUTHCS B HETMOCPEACTBEHHOW ONM30CTH JpYyr OT JApyra MU HMETh BO3MOXHOCTH
OJTHOBPEMEHHOTO YIIPABJICHHUS OJHUM UEJIOBEKOM.

24.9.4 Kaxaplil MOCT ympaBieHUs JOIKEH OBITh 00OPYIOBaH YCTPOHCTBOM aBapUHHON OCTAaHOBKH
JBUTATEIIEH.

24.9.5 Ha mocrax yrpaBjieHHsI TOJDKHA OBITh TIPEIyCMOTpEHa HEOOXO0AMMAas CBETOBAs CUTHAIM3AITUS U
WHAMKALMS TOTO, KaKMe W3 JIBUTATeNel 3aJIefiCTBOBAHBl B HACTOAILIMI MOMEHT M B KaKHX PEXHMax U C
KaKVMH{ 3HAUYEHUSMH MapaMeTpOB OHU pabOTaroT.
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24.10 PEKUMBI DOKCIIJIYATALIUN

24.10.1 BuratenbHblii pe:xxum padotsl I'9/] u TensioBoro I'l.

24.10.1.1 B KIIY BO3MOXHBI pa3IHyHbIe JBUraTelbHBIC PEXKUMBI PAOOTHI, B TOM YHCJIE aBTOHOMHAS
i coBMecTHas pabdora TerutoBoro I/l u I'OJ] Ha oOmmit neunxwutens. [lepexom oT 0HOTO ABUTaTeIbHOTO
pekuMa paboThl K APYroMy HE JOJDKEH MPUBOAUTH K MOTEpPE XOJa WM YIPaBJIIEMOCTH CyIHA.

24.10.1.2 KITY nomxHa o0ecrieunBarh pa3roH, peryJIupoBaHUe CKOPOCTH X07a, TOPMOKCHHUE H pEBEPC
CyqHa.

24.10.1.3 [ns peanu3aly ABUTATENbHBIX pexxUMOB paboTel B KIIY momkHbBI OBITH MPeIyCMOTPEHBI
COOTBETCTBYIOIIME aJTOPUTMBI aBTOMATHYECKOTO YIPABICHHUS W, NMPH HEOOXOAWMOCTH, MEXaHHUECKHUE
ycTpoiicTBa (mepeaayu, yrupaBisieMble My(QTH H T.1.).

24.10.1.4 B ycTaHOBHBIIUXCS pEXUMax JOIMYCKAETCS HEMPOIOPIIMOHAIEHOE paclpeacyicHue
MeXaHHYECKOW Harpy3ku Mexay TeroBbiM )] u I'DJ] mpu ycinoBuuM, YTO HM OJWH W3 ABHUraTeieil He
Oyner meperpyxeH W BoIonHsOTCS TpeboBanus 2.1.11 gactu VII «MexaHn4eckre yCTaHOBKHY.

24.10.1.5 B mnepexoAHBIX peXHMaX, B TOM YHCJE€ IMPH pa3rOHE U TOPMOXKEHHH, pacipelesieHHe
MEXaHWIECKOH Harpy3Ku MeXay TeruioBbIM [J] n I'D]] HOKHO OCYIIECTBIATHECS TaKUM 00pa3oM, YTOOBI
HE BO3HMKAJIO MEPerpy30K y JBUTATENeH.

24.10.1.6 Pesepc cymna mpu pabore KIIY nmomkeH oCyIIecTBIASATHCS TaKUM O0pa3oM, YTOOBI
BBITIOJIHSINCH TpeOoBanus 2.1.3 — 2.1.5 gactu VII «MexaHn4ecKkre yCTaHOBKUY.

24.10.2 I'enepaTopHbiii pexum padorst 'L,

24.10.2.1 Ilpu pabote I'DJl B reHepaTOpHOM peXHME JOJKHBI BBHITIOTHATHCA TpeOoBanus 3.2.3.

24.10.2.2 IIpu pabore I'DJl B TEeHEpaTOPHOM pEXKHUME JOMYCKACTCS OTCOSAMHEHHE BIDKUTEIS
MOCPEICTBOM YIpaBIIIeMOH MY(Tbl HJIM HHBIM aHAJOTHYHBIM CIIOCOOOM, €CIHM 3TO MPEAyCMOTPEHO
KOHCTpyKuMeH. B »Tom cimywae Ha TemoBoil I/l pacmpocTpaHsioTcss TpeOOBaHMA K HPUBOJHBIM
IBUTATEIISIM TEHEPaTOpoB, B TOM umciie TpeboBanus 2.11.3 wactu IX «MexaHU3MBD).

24.10.2.3 IIpu vammmumm B ['DY momynpoBOAHUKOBOTO TpeoOpas3oBaTelisi, B T€HEPATOPHOM PEKHUME
pabotsl ['D]] MOMKHBI BBITONHATECSA TpeboBaHUs pas3a. 23.

24.10.2.4 Tlepexon I'DJl w3 IBUTATEIBHOTO PEKUMa B TEHEPATOPHBIA M OOpaTHO HE OOJDKEH
NPUBOJNUTH K 00ECTOYMBAHHUIO CYIOBOM AJIEKTPOCTAHIINM, ITOTEPE X0Ja WIHM YIPABISIEMOCTH CyIHA.

24.10.3 Pexxum 3s1ekTpocTaprepHoro 3amycka temiaosoro I'Jl or '/,

24.10.3.1 [Jomyckaercs ucnonb3zoBanue D]l miisa snmekTpocTapTepHoro 3amycka termiooro 1. Jlms
peanmzanuu Takoro pexuma B KIIY momkHBI OBITH NMPETyCMOTPEHBI COOTBETCTBYIOUIME aJITOPUTMBI
ABTOMAaTHYECKOTO YIpaBJICHUS U MEXaHHMYECKHE YCTPOHCTBa (ympasisieMble My(QTHI U T.1.).

24.10.3.2 DnexrpocTtapTepHblil 3amyck TemtoBoro ['J] ot I'D/] He momkeH NMPUBOIUTH K MEPErpy3Ke
CYIOBOH 3JIEKTPOCTaHLIMH.
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